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As we are writing this foreword about the XVII International Congress on Animal Hygiene, we are looking back in
time to the year 1970 when the International Society for Animal Hygiene (ISAH) was founded on initiative of Prof. Dr.
Ferenc Kovacs from Budapest, in close collaboration with Prof. Dr.h.c. Johann Kalich from Munich and Prof. Dr. Jan
Rosocha from KoSice. They were supported by colleagues from other western and eastern European countries in
their plan to create an association that would promote exchange of scientific information and practical knowledge,
and organized collaboration among animal hygienists. Their efforts culminated in the statutory meeting of ISAH held
in Budapest, and the first Congress of ISAH in 1973 also in Budapest, Hungary. After that the ISAH congresses took
place every third year till the Warsaw congress in 2005, when the ISAH complied with the need for a more flexible
and frequent exchange of information and decided to organize its congresses every second year. The XVI Congress
of ISAH was held in Nanjing, China, with participants from 57 countries and areas all over the world.

Since 1970 the world has changed considerably but the XVII Congress of ISAH continues a tradition that had already
been established by the previous congresses in that it provides a platform for the presentation of results from basic
and applied research, new strategies and initiatives, and provides an opportunity to meet colleagues and friends and
become acquainted with animal hygiene professionals from all over the world and also with the congress host coun-

try.

The present XVII International Congress of ISAH is the second one held in the Slovak territory as the IV Congress of
ISAH was held in 1982 in the High Tatras when Slovakia was part of the former Czechoslovak Republic.

The opportunity to meet regularly with colleagues of the same professional orientation has gotten more important as
we face new challenges related to changing climate, emerging infections, globalization of food supplies, increasing
awareness of influence of animals on the environment, concern about safety of food of animal origin, economical
implications and many other factors.

The Slovak Organizing Committee is greatly pleased and honoured to welcome delegates from 45 countries to the
XVII ISAH 2015 Congress in KoSice. The Congress is co-organized with the National Focal point for scientific and
technical matter with EFSA.

The main theme of this Congress is “Animal hygiene and welfare in livestock production — the first step to food hy-
giene”. The invited lectures, scientific papers and posters deal with various aspects of product quality, resource effi-
ciency, sustainability, animal welfare and agro-ecology. The programme covers various thematic topics, such as
livestock farming systems, animal nutrition, animal management and health and also cattle, sheep and poultry, goat,
pig and horse production.

We thank all participants, contributors, chairpersons, organisational and technical assistants for considerable efforts
to make this Congress successful.

We wish you all an interesting, meaningful and pleasant ISAH Congress and enjoyable time in KoSice.

Ass. Prof. Jan Venglovsky
2nd Vice-president of ISAH 2015 Organising Committee



PLENARY LECTURES

SENTIENCE AND PAIN IN RELATION TO ANIMAL WELFARE

Donald M. Broom

Centre for Animal Welfare and Anthrozoology, Department of Veterinary Medicine, University of Cambridge, Cam-
bridge CB3 0ES U.K.; dmb16@cam.ac.uk

Summary

The concept of sentience, which concerns the capacity to have feelings, involves cognitive concepts and awareness.
The cognitive capacities of parrots, corvids, cows, pigs and sheep are substantial. All vertebrates, including fish, are
shown to have pain systems. There has been rapid development in animal welfare science, including pain assess-
ment. Examples of new pain indicators in sheep and other species are presented.

Sentience

The term sentience has generally been used to mean that the individual has the capacity to have feelings (DeGrazia
1996, Kirkwood 2006). This capacity involves awareness and cognitive ability so is principally in the brain. A major
change in attitudes to the idea of awareness and feelings in humans and other animals has occurred as studies of
behaviour have become more detailed. In addition, brain mechanisms have been studied using new methods such
as brain-recording and scanning: e.g. electroencephalography (EEG), positron-emission tomography (PET-
scanning), magneto-encephalography (MEG) and frequency-modulated magnetic resonance imaging (fMRI). Sen-
tience implies a range of abilities, not just having feelings. A definition is: a sentient being is one that has some abil-
ity: to evaluate the actions of others in relation to itself and third parties, to remember some of its own actions and
their consequences, to assess risks and benefits, to have some feelings and to have some degree of awareness
(Broom 2006¢, 2014). All of these concepts and abilities require definition and evidence.

The idea that animals used by people should not be treated like inanimate possessions but should be protected from
actions that might cause suffering, is very old and widespread in human society. The term ‘sentient’ is now used in
legislation about animals. The European Union Treaty of Lisbon, (European Union 2007), says in the course of a
statement about animal protection and welfare (Article 6b), “since animals are sentient beings...”. This wording had
the intention to protect the animals commonly used by man, for example on farm, in the laboratory, or as compan-
ions. It came about because public concern about animal welfare has increased in many countries during the last
thirty years and especially in the last ten years.

The development of animal welfare science

Scientists and legislators now use animal welfare as a term that is a scientific concept describing a potentially meas-
urable quality of a living animal at a particular time. Such usage has rapidly become widespread during the last thirty
years (Broom 2011). However, the use of the term animal welfare was not always as a scientific concept, and indeed
there are still many people who are not aware of the modern approach to the subject.

The author’s (Broom1986) definition of the welfare of an individual as its state as regards its attempts to cope with its
environment, refers to all coping systems and so includes feelings and health. It is now used by most welfare scien-
tists and is also, in modified form, by the O.L.E. (World Organization for Animal Health). As explained by Broom
(2014) p.28, the O.LE. text reads like a committee document so has some imprecise parts in it: (a) welfare is not
‘how an animal is coping” but is a state that reflects how well it is coping; (b) the animal has to cope with its whole
environment and “the conditions in which it lives” might not mean that to all people; (c) the term “innate” would not be
used by any modern animal behaviour scientist as it implies uninfluenced by the environment and no behaviour is
uninfluenced by the environment.

Welfare can be assessed using a wide variety of behavioural, physiological, clinical, brain function and other meas-
ures. Welfare is always poor when animals are diseased but pain and other aspects of poor welfare vary with sever-
ity of pathological effects and can be measured (Corke 1997, Corke and Broom 1998, Corke et al 2014). It is impor-
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tant to assess how good the welfare is as well as to evaluate poor welfare. The major changes in animal welfare
science during the last 30 years have been the refinement in direct measures of animal welfare and the development
of welfare outcome indicators that can be used by veterinary and other inspectors, as well as by those who use ani-
mals. Welfare outcome indicators have been developed by many scientists, including those involved in the E.U. Wel-
fare Quality and Animal Welfare Indicators (AWIN) projects. Information on the subject is available at the Animal
Welfare Science Hub www.animalwelfarehub.com.

Cognition, feelings, awareness

How clever are farm animals? Many people assume that cows sheep and pigs have very limited cognitive ability but
those who work with farm animals know that they often work out ways to beat the system imposed on them. For ex-
ample, sows with a transponder on their collar that operates a feeding station learn how to operate this rapidly. When
a sow found a collar that had fallen off another animal, she picked it up and got a free meal for several days before
the farmer noticed that she was doing so. In order to compare learning ability in different species, behavioural scien-
tists started to use operants. These are actions, such as lever-pressing, carried out by an individual with consequent
effects on its environment and are studied in a situation controlled by an experimenter. In the comparative studies,
some of these operants depended upon motor abilities that were easy for some species but were very difficult or
impossible for other species. For example, using a hoof to press a lever. Hence no unbiased comparison of learning
ability was possible. A set of studies by Kilgour (1987) largely overcame this problem by the use of modified Hebb-
Williams mazes for animals of different sizes. These mazes start with a decision point where there are two or more
possible directions to take, one being towards a concealed target reached after two further turns. Such a maze still
has some bias, as a comparison of learning ability, in that animals that often have to navigate around their surround-
ings would have had more experience of a sequence of decisions about which way to turn. This might favour animals
that use discrete pathways. However, individuals of all of the species tested have to do this to some extent and the
locomotion required to respond in a maze is common to all. When the numbers of errors were measured, cows,
sheep, goats and pigs performed less well than 5-year-old children but better than dogs, cats, rats, horses and sev-
eral other mammals and birds. When speed of learning was compared in the same study, the sequence was very
similar but dogs performed as well as the farm ungulates.

In other studies, cows, sheep, pigs and fish learned rapidly to discriminate other individuals of their own species, or
to discriminate between humans (Kendrick et al 1995, Swaney at al 2001, Mend! et al 2002, Hagen and Broom
2003). A variety of studies of learning by farm animals, fish and other animals are reviewed by Broom (2007a, 2010,
2014). It has sometimes been assumed that farm animals are not very intelligent but this has been shown to be un-
true by many recent studies. Does a chicken have a concept of an object when it is not directly detectable? Studies
by Vallortigara and colleagues showed that, not only could young domestic chicks go to objects hidden behind
screens but that when two or three objects were hidden behind screens, the chicks went to the screen with the larger
number of objects (Rugani et al 2009). Can farm animals remember and use a visual symbol for a resource? Lang-
bein et al (2004) found that goats could respond by carrying out an action, or operant, in order to get water when they
saw one particular picture rather than others.

A complex array of concepts in pigs were evident from studies by Held et al (2000). Pigs were put in a room and
allowed to find hidden food. On the next day they were returned to the room and they went immediately to the place
where they had found food. If another pig was watching, the pig waited and did not go to the food if that other pig was
known from previous experience to be able to steal from it. If the other pig was known not to steal, the food was im-
mediately approached. These pigs must have had a concept of an object in the absence of that object, a concept of a
location, and an ability to predict that in the future it might have the food item stolen from it.

The ability to learn what is in a mirror is demonstrated for only a few species, pigs being one of these. Broom et al
(2009) exposed 4-6-week-old pigs to a mirror for the first time in such a way that they could see a food bow! other-
wise out of view behind a barrier. The young pigs went behind the mirror to the apparent position of the food bowl.
However, when given five hours experience of a mirror, they responded initially to it as if to another pig but later by
looking at it as they moved. After this experience with the mirror, seven out of eight pigs tested moved away from the
mirror and around the barrier to the food bowl. Location by odour was prevented by fans and the naive controls had
exactly the same olfactory situation. To use information from a mirror and find a food bowl, each pig must have ob-
served features of its surroundings, remembered these and its own actions, deduced relationships among observed
and remembered features and acted accordingly.
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In recent years there have been many studies of cognitive ability that lead to the conclusions that: (a) hardly any
ability is uniquely human, (b) the best bird brains allow greater cognitive ability than any mammal except man, (c)
learning by fish can be very complex, and (d) cognition in cephalopods, jumping spiders, ants and bees is much
more sophisticated than we had previously thought. Communicating using symbols is possible for many animals so
language is not just human. Using information from a mirror is now demonstrated for humans, chimpanzees, capu-
chin monkeys, pigs, elephants, dolphins, parrots and magpies (Gallup 1982, 2002, Reiss and Marino 2001, Plotnik et
al 2006, Prior et al 2008), Broom et al (2009). A concept of future events is evident from work on many farm, com-
panion and other animals (Mendl and Paul 2008).

Emotion, which has long been viewed as necessarily separate from intellectual activity, is now shown to be a facilita-
tor of learning and a consequence of learning. An indication of the possible awareness of own actions and function-
ing comes from the studies of Hagen and Broom (2004) on young cattle. The heifers were put in a pen whose gate
could be opened by pressing a panel with the nose, thus giving access to food 15m away. They learned to do this
and at the time of learning showed an excitement response of increased heart rate and jumping or galloping. This
“‘Eureka” effect was not shown by controls which just gained access to the reward or by heifers which had learned
earlier how to open the gate. Evaluation of welfare can use the link between emotion and motivation or cognition, for
example in studies of cognitive bias (Mendl and Paul 2008).

1. When investigating brain and behaviour in humans and other animals, academics should use precise scientific
methodology to describe observations, to experiment, to analyse results and to write about these but should not be
afraid to use concepts such as emotion, feeling, mood, pain, fear, happiness, aware, conscious, stress, need and
welfare in presenting results. No concept should be avoided because there might be those who would criticise the
use of complex concepts on the grounds that there must be parsimony in all description. If the subject is complex,
some of the concepts must be complex.

2. Each concept used in cognition, awareness and animal welfare research should be properly defined in scientific
writing rather than just being referred to in descriptive but imprecise ways.

6. High levels of cognitive ability may often help animals to cope with their environment. Hence a given level of a
problem, such as pain, may be less in more complex animals than in simpler animals. There is a possibility that ani-
mals may have fear of possible future adversity. The relationships between negative feelings, such as fear and pain,
and the role of cognition in the coping abilities of the animal should be investigated further and considered when
evaluating the risk of poor welfare. Cognitive ability should also be considered when designing methods of enriching
the environments of captive animals.

Pain

Pain is an aversive sensation and feeling associated with actual or potential tissue damage (Broom 2001 a,b). Its
occurrence in animals is discussed by (Sneddon et al 2014). The management of pain in farm animals is often in-
adequate, resulting in poor welfare (Crook, 2014; Huxley and Whay, 2006). The reasons commonly cited by veteri-
narians for not administering analgesia to farm animals include difficulties in recognising and quantifying pain (Huxley
and Whay, 2006; Ison and Rutherford, 2014; Lizarraga and Chambers, 2012). There is an evident need for an objec-
tive, reliable scoring tool that can be effectively used to recognise and assess pain severity.

Facial expression scoring systems for pain assessment have been recently developed for use in rodents, rabbits and
horses (Dalla Costa et al., 2014; Langford et al., 2010; Leach et al., 2012, McLennan et al in prep). The procedure in
Cambridge for onvestigating pain in sheep involved visiting eleven commercial farms when disease was reported,
and evaluating the changes in clinical condition and facial expressions across recovery time. Of 111 sheep over one
year of age, 73 were identified as having footrot by a veterinarian through lameness and lesion scoring. These sheep
were matched with 38 control sheep identified as having no sign of footrot or other disease. All sheep were assessed
for lameness using the five point gait scoring method devised by Ley et al. (1992). Photographic images of sheep
faces were taken on the day of disease

identification after lameness and lesions were scored. Thermography was also used. All sheep were treated on the
same day after images had been collected with antibiotic (tulathromycin subcutanerous and topical chlortetracycline)
and with the non-steroidal anti-inflammatory meloxicam (subcutaneous). All sheep were revisited during their recov-
ery period and facial images were recorded on day 90. Animals were reassessed for lesions and lameness to estab-
lish that they were fully recovered. A study of 17 sheep with mastitis and 12 control sheep was conducted in the
same way but without topical antibiotic use.



The sheep pain facial expression scale involved scoring five facial areas; orbital tightness, cheek tightness, ear posi-
tion, lip and jaw profile, and nostril and

philtrum position. These areas are scored as abnormal expression present (2), partially present (1), or not present
(0). A total pain score of 1-10 was determined by adding the individual scores for each of the five areas for each set
of photographs. On the first day, the total pain score was higher in the sheep with footrot than in controls (p = 0.0005)
but at 90 days after treatment there was no difference. Sheep with mastitis also had a higher total pain score than
controls (p = 0.01). Trained observers scored faces similarly.

Prompt recognition of pain through the use of the scale will enable farmers and veterinarians to treat and manage
their flocks better, reducing the impact of pain on their sheep, thus improving welfare and production. The scale
should be used together with other measures of pain.

In another study of actigraphy (McLennan et al 2015), ten ewes that were lame with footrot were chosen and care-
fully matched with ten non-lame healthy control ewes for age and weight. Their activity was monitored with an Acti-
watch Mini in a small, waterproof box (350mm x 200mm x 350mm) attached to a standard collar fitted around the
neck (Piccione et al. 2007, 2011). All ewes accepted the collars without apparent disturbance. The device contains
an omnidirectional accelerometer to monitor the occurrence and intensity of movement producing an activity count.

Lameness affected the overall activity level with lame ewes being more active than control ewes at night (p<0.05.
Lameness also reduced the activity level of ewes whilst walking (p<0.001), standing or standing ruminating
(p<0.001). The results demonstrate the potential of using automatic monitoring devices to help identify lame sheep
on farm as part of an automated husbandry system. The current limitation to actigraphy is the requirement to
download data rather than observing in real time.
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DISEASE CONTROL IN A CHALLENGING GEOPOLITICAL REGION

Nadav Galon
Director of Veterinary Services and Animal Health, Ministry of Agriculture and Rural Development, Israel

Introduction

Israel is located in at a junction of continents. Although the small size of the country, 22,000 km?2, it has long interna-
tional borders with several countries; Lebanon the north, Syria and Jordan in the east and Egypt in the south west.
The Palestinian Authority (PA) is divided between the West Bank in the east and Gaza Strip in the west. Despite its
small size Israel has a diversity of landscapes, climates and habitats; Mediterranean climate in the coastal plain, with
a short and wet winter and a long hot and humid summer. A mountain range stretching from north to south in the
middle of the country has a milder weather. The Jordan river valley along the eastern border is part of the Rift Valley,
from the Hermon mountain in the north (2,300 m above sea level) through the Dead Sea (400 m bellow see level) to
the Red Sea. The Negev desert which occupies the southern half of the country is very hot and extremely dry. The
society of Israel is a colorful and vibrant mixture of ethnicities, religions and cultures. With nine million people, popu-
lation density in the northern half of the country is among the highest in the world, leaving little land for agriculture.
Trade relations with the PA are vast; raw materials, feed, livestock, food, workers and others cross continuously.
Undefined international borders and an often tense political situation produce some major challenges for animal dis-
ease control.

The livestock population of Israel is relatively small; about half a million heads of cattle, one million heads of small
ruminants, 200,000 pigs and 45 million poultry. These are kept mostly in four major types of husbandry systems; a.
Kibbutz- a cooperative farm; modern, relatively large, isolated with proper biosecurity. b. Moshav- a village with up to
one hundred family owned smaller farm units, with variable size and type of animal units, gradually urbanizing and
cease farming due to changed life style and reduced profitability. c. Arab villages; with small to large traditional and
extensive sheep and goats herds. With limited and diminishing pastures, elevated feed cost and more profitable pro-
fessions available, the number of farms has been reducing fast in recent years. d. Bedouin shepherds in the Negev
region- keeping some two thousands herds of small ruminants and camels, ranging from few to hundreds animals,
some migrating to spring pastures in northern Israel and some keep them next to their homes. Legal and illegal trade
of animals and commodities occur continuously between Israel and the PA. In the West Bank Jewish settlers' inten-
sive farms are under the supervision of Israel veterinary services (VS), while neighboring Palestinian villagers and
tent-living Bedouins herds and flocks are under the supervision of the PAT VS. Israel is importing annually about one
quarter of a million heads of cattle and sheep, for fattening and slaughter, from Australia and the EU, to supply the
local demand for fresh meat. The extreme diversity of animal farming systems between traditional and extensive
sheep and goats herds to advanced technology zero grazing dairy cattle farms next to each other is a great control
challenge. Israel is rich in endemic wildlife; wild boars, jackals and gazelles are the prominent ones. Half a billion
migrating birds fly over Israel twice a year on route from Europe to Africa and back. Wild animals and birds are in-
volved in disease epidemiology.

Major disease control challenges

Due to regional politics, crises and wars, there is very limited collaboration between the VS of countries in the region.
Disease outbreak notifications to the OIE as well as to bordering countries are scarce and information transferring is
minute. Due to limited recourses, monitoring and surveillance is almost non-existing or erratic and diseases often
"surprise" the V'S once they cross the border between neighboring countries. The amount of disease notifications by
Israel to the OIE is one of the highest, certainly in proportion to the country size. Fig 1 shows the major ruminants'
diseases incursions in the last decade, by route and year of the index case. The amount of disease events is also
disproportionate to the VS size.

Foot and Mouth Disease (FMD) is a constant emerging and re-emerging challenge in Israel. It appears mostly in
winter and spring through the northeastern borders of the country, irregularly, ranging from years without any events
to years with multiple foci. Strain O is the most common type with rare outbreaks of strain A. Proper control is
achieved by mandatory vaccination, performed by VS personnel only, using international commercial trivalent vac-
cines. Vaccine coverage ranges from 95% in intensive dairy herds to 50% in the Bedouin sheep herds. Economic
losses are mostly due to the extra labor invested in vaccination, cost of control measures and the obstacles to ex-
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porting animals and animal products, rather than to sick or dead livestock. Rare transboundary threat of other strains
like SAT-2 strain, last diagnosed in 2012 in Egypt and in Gaza Strip, is another contingency control challenge.

Arthropod and Vector Borne Diseases outbreaks are on the rise in recent years, often suggested to be due to global
warming and increased movements of animal, commodities and human. Bovine Ephemeral Fever (BEF) appears
every several summers, spreading swiftly along the Rift Valley and the inner valleys, causing heavy losses in cattle
by mortality, morbidity and drop in production, on both sides of the border. Vaccines are expensive and vaccination is
not mandatory, leading to low compliance. Several Blue Tongue (BT) viral strains are endemic in sheep in Israel,
while other strains are emerging, mostly in sheep and rarely (BTV 8) in cattle. Vaccine availability is limited and
hardly used by farmers. Losses vary between years and regions, yet limiting export of animals and products. Lumpy
Skin Disease (LSD) entered Israel from the Southwestern border three times in the past; in 1989, 2006 and 2007.
The VS performed mandatory vaccination in cattle herds around Gaza Strip since 2006. In 2012, due to lack of re-
porting and communication, LSD unexpectedly invaded from the tip of the northeastern border, spread south and
west, vastly infecting unvaccinated herds and was eradicated only by a massive mandatory vaccination campaign of
the whole cattle population in Israel by both the VS and private vets. LSD had since spread through numerous Middle
East countries and is now near EU countries. Rift Valley Fever is another vector borne threat, so far away from our
borders, yet with very limited regional surveillance and collaboration; it forces the VS to maintain preparedness pro-
gram, diagnostic capabilities and a costly vaccine reservoir.

Brucellosis; Israel is free of B. abortus, yet B. melitensis is endemic mostly among the Bedouin sheep, goat and
camel herds in the Negev region, leading to numerous human cases. Cultural, traditional and trade practices make it
difficult to control. The permeable border and the intense social and commercial ties with the West Bank is a source
for reintroducing the disease in both directions, by illegal movements of animals and animal products. Alongside with
Brucellosis, small outbreaks of Sheep Pox and PPR erupt occasionally in the less bio-secured herds due to uncon-
trolled animal movements within Israel and from the West Bank. Vaccination against the three diseases is mandatory
in Israel.

Rabies; Israel is mostly free of the disease and all cases in Israel in recent years (none in human) were in the Golan
Height and Upper Galilee, probably penetrated from the other side of the border (Fig 2). Paradoxically, the continu-
ous crisis situation in Syria led Israel security forces to reinforce of the fenced barrier and this contributed to reduce
the number of Rabies cases in the Golan height. Israel VS spread vaccine baits to wild carnivores from the air along
the north and eastern borders, which proves as a successful preventative measure.

Avian Diseases; High Pathogenic Avian Influenza emerges every several years, mostly linked to the enormous an-
nual spring migration of bird from Africa to Europe as an incursion route. Last outbreak in January 2013 involved
eight large commercial farms and stretched several weeks. The VS are stamping-out sick flocks and farmers are
compensated for their losses. Newcastle Disease (ND) is another heavy burden to the local poultry industry and to
the VS. The VS monitor serologically all commercial flocks to enforce the mandatory vaccination in thousands of
commercial farms and are stamping out every sick flock at high compensation costs, in order to maintain poultry
products export to developed countries. In some villages poultry farms are extremely dense, bio-security is difficult to
practice and vaccination compliance in some sectors is low. Many villagers in traditional living habitats keep unvacci-
nated backyard chickens, and trade ties with the West Bank are abundant. All these together challenge the VS con-
trol ability and cause occasional re-emerging ND events.

The role of the VS in control

Government and public resources for agriculture and animal health control are diminishing. Developed countries try
to reduce the size and cost of the public sector by privatizing official control activities. The VS vets and inspectors
numbers are constantly reduced while extra tasks are added in food safety and animal welfare. Therefor the VS are
forced to shift from execution of vaccination and testing missions by government personnel to supervising and con-
trol, monitoring and surveillance, implementing a new strategy of Risk Analysis and Risk-Based Surveillance. Dele-
gation of previously official tasks to private vets and to farmers; giving them the training, the tools, the responsibility,
trusting them to act as reliable sentinels and to report new disease events to the VS, is a major change and chal-
lenge. Farmers do not like changes which they do not believe are in their favor, or which may impose extra costs.
Therefore changes have to be well explained, slow and supported by the government funding. Farmers are also ex-
pected to comprehend their role-change from a traditional way of life to responsible food producers to the public.
Consumer concerns have shifted from food-security to food-safety, animal welfare and the environment. These
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changes are being engaged differently by advanced intensive farmers like modern dairy and integrated poultry farm-
ers, compared with traditional agro-pastoral sheep and goats' shepherds. The media and animal activists are power-
ing these change processes, by focusing on rare events, challenging the VS and other regulators in parliament and
in courts, adding pressure and tension to government-farmers-consumers multifaceted relations.

Summary

Israel VS are challenged by many disease threats and outbreaks. While developed countries of similar size are often
members of a region or a treaty like the EU, Israel has to diagnose, plan, monitor and manage a large verity of chal-
lenges by itself. The diversity and frequency of disease outbreaks and threats brings a great diagnostic workload to
the national research institute (Kimron). Yet, every threat is a challenge and also an opportunity. Increased under-
standing of the benefits of collaboration by all stakeholders inside the country and on the other side of our long bor-
ders, despite and above political differences and tensions, may lead to a better control of transboundary diseases in
the future. Since many diseases do not recognize man made borders as they spread, collaboration between
neighboring VS should be separated, as much as possible, from other issues. Cross border collaboration in diagno-
sis, training, information sharing, epidemiology and surveillance can improve animal and human health in the region.
This can be done directly between the neighboring countries, or by a third party moderation and support. Interna-
tional assistance and leadership can aid in disease control in this region, to contribute to reduce the risk of disease
spreading to other regions of the world and to use the numerous disease threats as opportunities for joint research.

Fig. 1 Map showing index
cases of major ruminants'
emerging disease outbreaks in
recent years. (Blue; a 10 km
zone along international bor-
ders. Green; pasture zones.
Black dots; ruminants' farms)

Fig. 2 Rabies cases in Israel in 2014 concentrated in the
Golan Height and Upper Galilee.
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FUTURES THINKING AND THE PERFECT STORM - BEING PREPARED FOR FUTURE ANIMAL HEALTH
CHALLENGES

Alex Morrow

The Alexander Robertson Centre for Tropical Veterinary Medicine, Faculty of Veterinary Medicine, SCAR CWG Ani-
mal Health and Welfare Research / EMIDA, U.K.

Animal diseases cause serious social, economic and environmental damage and in some cases also threaten human
health. It is estimated that 60% of human pathogens are of animal origin while 75% of emerging animal diseases can
be transmitted to humans. Demand for animal protein is expected to increase significantly necessitating further inten-
sification of production, which will bring with it its own challenges. Unanticipated and emerging threats are ever pre-
sent. Changes in animal disease challenges are inevitable, but how these changes emerge and what the future out-
comes could be are uncertain. The disease risks have increased over recent decades, especially as a result of the
increased globalisation of trade and animal product movements, and the consequent transfer of associated fast
evolving pathogens. These changes are exacerbated by interaction with environmental change, including changes to
land use and the potential variabilities associated with climate change. Improved awareness of and preparedness for
the animal disease threats are needed for their effective management. Identifying possible future threats is essential
to improve preparedness and ensure the availability of the necessary research capacity and capability to address
potential needs. With increasing disease challenges but declining public sector budgets for research, surveillance
and disease control are we facing a “perfect storm” and how should we best prepare? Can new technology save us?
Futures studies offer an approach to answering these questions by helping to understand uncertainty and complex
interactions in order to anticipate and prepare for a range of plausible futures.

Traditionally the animal disease research community has focused very heavily on the pathogen, the host and their
interactions, but increasing emphasis is now being placed on the context in which disease occurs, broadening host-
pathogen interactions to host-pathogen-environment interactions. Disease challenges can arise through a number of
sources including a) the emergence of new or previously unknown pathogens, b) extension of the geographic range
of existing known pathogens, c¢) extension of the host range of known pathogens and d) evolution of existing patho-
gens allowing them to evade control methods. Factors contributing to the emergence or re-emergence of disease
include biological factors, such as the rapid evolution of RNA viruses, to a range of human activity from production
systems increasing evolutionary pressure on pathogens to encroachment on wildlife habitats resulting in transfer of
pathogens from wildlife to livestock and humans. Woolhouse and colleagues have estimated the size of the as yet
undiscovered pool of human viruses, suggesting that there is a pool of 38 — 562 of as yet undiscovered human virus
species, with 10 — 40 to be discovered by 2020 (1). They also noted that a significant proportion of the viruses dis-
covered in the last few decades is ecological spill-over from animal populations rather than newly evolved specialist
human viruses. So far in the 21st Century we have seen the emergence of diseases such as SARS and MERS, but
challenges are more likely to arise from extension of the geographic or host range of existing known pathogens. The
past decade has also seen the emergence of Schmallenberg, a range of influenza viruses, and a major outbreak of
ebola with dire warnings about the loss of antibiotic effectiveness returning infection control to the pre-antibiotic era.

A Strategic Research Agenda (SRA) with a 10-15 year horizon was developed in the EU-funded FP7 EMIDA ERA-
Net on “Coordination of European Research on Emerging and Major Infectious Diseases of Livestock” in which it
identified a list of pan-European research priorities; i)Surveillance systems and risk analysis, ii)Control measures and
biosecurity, iii)Ecosystem change, vectorborne diseases and preparedness, iv) Host-pathogen interaction that serves
the development of diagnostic tools and vaccination, v) Antimicrobial resistance, and vi) Zoonoses. Just after this
SRA was published in 2011 Schmallenberg virus infection was identified in north-western Europe, initially affecting
animals in Belgium, the Netherlands and the western part of Germany. The initial site of infection appeared to be
similar to that of BTV8 when it arrived approximately 5 years earlier. It would not have been possible to predict the
arrival of Schmallenberg virus in Europe, however, the need for research on improved surveillance, risk analysis,
diagnostics, vector borne diseases and biosecurity were all highly relevant to the Schmallenberg situation that
emerged subsequent to the publication of the SRA.

Animal diseases arising in one part of the world can rapidly spread to other regions and become global pandemics,
as was seen with H1N1 Influenza in 2009. STAR-IDAZ (Global Strategic Alliances for the Coordination of Research
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on the Major Infectious Diseases of Animals and Zoonoses) was a 48 month EU-funded (FP7) Coordination and
Support Action (CSA) to improve coordination, at international level of research activities on the major infectious
diseases of animals (including zoonoses) and hasten the delivery of improved control methods. Its scope included
coordination of research relevant to emerging and major infectious diseases of production animals (livestock, includ-
ing aquatic animals and bees) and those animal infections that may threaten human health. The development of a
Strategic Research Agenda was considered a key component of building the global network into a forward-looking
coherent structure of national animal health research funders capable of cross-programme collaboration that will
better serve in terms of (human and financial) resources, the research needs of the Livestock industries and animal
health policy makers. In developing the SRA foresight activities were undertaken to identify the scientific, technologi-
cal and related needs to prevent, control or mitigate animal health and zoonotic challenges for the next 20 years
which, together with the Criteria for Priority Setting, provide the partners with a framework for identifying targets for
investment to improve preparedness and possible areas for collaboration. Regional foresight exercises were con-
ducted in the Americas (using the Fore-CAN scenarios developed in Canada), Asia and Australasia (based on Seven
questions to stimulate discussion), Africa and the Middle East (disease threats, impact and research) and Europe
(Driver prioritisation and impact, Scenario building and Back-casting), with a separate focused study for the Mediter-
ranean. The European exercise considered animal welfare challenges as well as health. Drivers identified in previous
foresight exercises including in the development of the Strategic Research Agenda by the ERA-Net on Emerging and
Major Infectious Diseases of Animals (EMIDA)(2), the Fore-CAN study(3), the APEC project on Road-mapping Con-
verging Technologies To Combat Emerging Infectious Diseases (4) and the Foresight Infectious Diseases China
Project (5) were prioritised in an online exercise involving experts from the four regions and their likely impact on a
range of disease groups estimated. These regional exercises were developed further and integrated at a workshop in
Moscow involving delegates from all four regions. The scientific, technological and related needs were presented in
three separate lists, Specific Research Areas, Technology and Structural changes.

The results show that many of the important drivers were common to all four regions. Key drivers identified in all of
the regions included i) Population Size, density and demographic change including movement of people and ii) cli-
mate change, including extreme weather events. Other key drivers identified by at least three of the four regions
included i) Movement of animals and their products, ii) political leadership, including short-term thinking and loss of
technical expertise and iii) intensification of livestock production.

Concerning the possible impact of the various key drivers the likely impact of demographic change combined with an
increasing population size/density on the occurrence of most disease categories was considered to be high or very
high with three of the regions rating it as very high in relation to the emergence of new diseases. Climate change
including extreme weather events is likely to increase in importance and was considered to have a high impact on
the occurrence of vector-borne diseases and endemic parasitic diseases. This supports comments in a World Bank
report on climate change and disease risk that virtually any disease that is dependent on vectors or are waterborne
could be included in the list of climate-sensitive livestock diseases (6). Disruption of ecosystems, with invasion of
exotic species/pests is likely to intensify, increasing the risk of new diseases, vector-borne diseases and endemic
parasitic diseases. Increasing interaction between wildlife and domesticated animals and humans is also likely to
contribute to an increased risk of Epizootic diseases and the emergence of “new” diseases. Pathogen evolution,
including drug resistance was considered to be of increasing importance with a high impact in relation to the occur-
rence of vector-borne disease, epizootic disease, endemic bacteria/viral/fungal disease, the emergence of new dis-
eases and endemic parasitic diseases. The economics of livestock farming, with increasing pressure on profit mar-
gins and intensification of production is also likely to impact highly on endemic diseases, especially endemic parasitic
diseases while intensification of production could increase the challenge presented by epizootic diseases. However,
alternative production systems, which are likely to become more important, would pose challenges for the control of
endemic parasitic conditions. Conversely increasing technological developments in relation to surveillance, monitor-
ing and disease control will have a positive impact across all of the disease categories with harmonisation and im-
proved implementation of regulations contributing further to improved disease control, especially in relation to epizo-
otic diseases and zoonoses.

The scenarios developed in the European exercise were based on two critical uncertainties — “the state of human
contentedness” and “the rate of environmental change,” which formed the framework, and a range of the prioritised
drivers. The implications of these in relation to animal welfare and disease challenges and the research needed to
protect against these possible futures were then considered. The Moscow workshop, involving participants from all
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four regions in a back-casting exercise separately considered enablers and barriers to arrive at a 2034 preferred
future “animal disease minimised or rapidly contained ensuring a safe and secure food supply” and the research
needs to ensure we get there.

Important challenges identified include vector-borne diseases, an improved understanding of the role of wild life,
antibiotic effectiveness and availability, anthelmintic resistance, gut health and introduction of trans-boundary dis-
eases. The focus of technological developments should be on diagnostic tests, integrated surveillance systems, vac-
cine development and alternatives to antibiotics and alternative vector control methods. However, development of the
necessary technologies to meet future challenges requires an enabling environment with support for the basic sci-
ence as well as further along the research pipeline, partnerships and collaborations and knowledge transfer mecha-
nisms. Addressing the specific areas and/or maximising the benefits of technological advances will be enhanced if
the capacity/structural changes recommended are also addressed.

Conclusions:

Over the next two decades we are likely to experience continued animal disease challenges due, in part, to the cur-
rent rapid rate of change and political and economic instability while capacity to respond to these challenges appears
to be shrinking in many parts of the world. However, technology has been evolving at a rapid pace enabling smarter
ways of detecting and responding to challenge. Futures activities help us understand change and prepare for a range
of plausible alternative futures. What is important is not trying to predict what will happen, but being more prepared to
engage with whatever may happen.
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THE CURRENT SITUATION IN HEALTH AND IN ANIMAL HUSBANDRY IN SLOVAKIA

Jozef Bire$
State Veterinary and Food Administration of the Slovak Republic, Botanicka 17, 842 13 Bratislava, bires@svps.sk

INTRODUCTION

The mission of the State Veterinary and Food Administration of the Slovak Republic as the state administration au-
thority is management, control and direction of activities and actions in the field of veterinary animal health, animal
welfare, feed hygiene, ecology, veterinary pharmaceuticals, official control of foodstuffs and hygiene of foodstuffs of
animal and vegetable origin, special commodity modes, appropriate laboratory diagnostics and rapid alert system.
There are the following priorities:

In the field of animal health:

- implementation of national eradication programs and updates thereof in accordance with applicable legislation and
health situation

- improve the system for the identification and registration of animals

- improve the Veterinary Information System

- the update of national contingency plans in accordance with applicable legislation

- surveillance of bluetongue, eradication programs for infectious bovine rhinotracheitis-continued genotyping of fe-
male sheep population

- monitoring of diseases of bees

Animal welfare (animal welfare):

- protection of animals used for experimental purposes

- inspections of farm animals

- protection of companion and circus animals

- inspections of animals at the time of slaughter - guides of good practice.

RESULTS

In the area of animal health in 2014 SVFA performed the obligations arising from the Act. 39/2007 Coll. The main
task consists in preparing management tools, guidance and coordination of the execution of state management by 40
DVFA in the field of checking compliance with requirements for the identification and registration of animals, the clas-
sification of farms, regions and areas for the occurrence of certain animal diseases, the implementation of programs
to control, monitoring and eradication of disease, control and compliance with the requirements for the operation of
assembly centers, markets with animals, assembly centers for trade with animals, insemination centers, animal hold-
ings and other facilities for breeding and keeping of animals subjected to approval or authorization by veterinary au-
thorities.

In 2014 in the field of animal health SVFA developed and submitted MARD SR fourteen national programs to eradi-

cate, control or survey of animal diseases in the Slovak Republic for approval:

1. The national program for the eradication of rabies in Slovakia for 2014;

2. Survey design (surveillance) Bluetongue (bluetongue) in the Slovak Republic for the year 2014;

3. National control program for classical swine fever in the feral pig population in Slovakia in 2014.

4. The national program for the eradication of American foulbrood for 2014.

5. The national program for the eradication of viral haemorrhagic septicemia fish (VHS) in the Slovak Republic in
2014;

6. The national program for the eradication of bacterial fish diseases in the Slovak Republic in 2014.

7. Survey plan for avian influenza in poultry and wild birds in Slovakia in 2014,

8. The national control program for Salmonella infections in breeding flocks of domestic fowl (Gallus gallus) in the
Slovak Republic in 2014;

9. A national control program for Salmonella infection in laying flocks of domestic fowl (Gallus gallus) producing eggs
for human consumption in the Slovak Republic in 2014;

10. National control programs for Salmonella infections in broiler flocks of domestic fowl (Gallus gallus) in the Slovak
Republic in 2014;

11. National control programs for Salmonella infections in flocks of turkeys in the Slovak Republic in 2014.
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12. The plan for the eradication of infectious bovine rhinotracheitis (IBR) in Slovakia for 2014.

13. The program of prevention, monitoring and control of certain transmissible spongiform encephalopathies (TSES)
in the Slovak Republic for the year 2014;

14. Breeding program for resistance in sheep portable / transmissible spongiform encephalopathies - scrapie in the
Slovak Republic for the year, 2014.

Classification of holdings, regions and areas

During 2014 Slovak Republic has continued to maintain the status of a country officially free of bovine tuberculosis,
bovine brucellosis, enzootic bovine leucosis and ovine brucellosis (Brucella melitensis). To maintain the statute of SR
made a total of 47,484 tuberculin cattle, 45,530 serological tests for bovine brucellosis and 44,494 tests for enzootic
bovine leucosis during 2014. On ovine brucellosis (Brucella melitensis) were examined in total 21,721 sheep and
goats older than 6 months of age and all breeding rams. For reasons of the recognition of the status and to avoid the
spread of animal diseases SVFA developed a “Plan VPO 2014” and methodological guidance “Classification hold-
ings for the gradual implementation surveillance networks and health requirements for the movement of live animals
and germinal products - Guidance for 2014 from December 20, 2013”.

Number of examined animals - cattle tuberculosis, brucelosis, leucosis
a ovine brucelosis in Slovakia during 2010-2014
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Rabies is always fatal disease of warm-blooded animals in case of detection of clinical signs. For this reason, the
National Program for the eradication of rabies in Slovakia in 2014 ("rabies eradication program") was aimed at pre-
venting the spread of rabies and for its timely and safe diagnosis in case of risk of its spread through injury by poten-
tially rabid animal. Rabies eradication program was implemented through the compulsory vaccination of domestic
carnivores against rabies at the expense of the farmer and through oral vaccination of foxes against rabies carried
out in two seasonal campaigns - spring and autumn 2014, paid for from the state budget funds, EU co-financing.

Classical swine fever

Monitoring of classical swine fever (hereinafter "CSF") in domestic pig holdings as well as monitoring of CSF in wild
boars population has been carried out in accordance with the national control programs for classical swine fever in
feral population in Slovakia in 2013, which was approved by the European Commission and co-financed EU funds.

During the year 2014, the Slovak Republic didn’t detect case of CSF in domestic pig holdings or wild boar.

Aujeszky's disease

Targeted monitoring of Aujeszky's disease (MA) in pig holdings in 2014 was made on the basis of the Plan of
veterinary prevention and protection of the national territory in order to maintain free MA status for the Slovak Repub-
lic. In September 2006, the last pig holding was successfully eradicated from MA and Aujeszky's disease in recent
years has not occurred in any new outbreak.

Infectious bovine rhinotracheitis

Monitoring of IBR / IPV in cattle holdings in 2014 was made on the basis of the approved eradication pro-
gram - Plan for the eradication of infectious bovine rhinotracheitis (IBR / IPV) in Slovakia in 2014. The program aims
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to revitalize cattle holdings from IBR / IPV on the whole territory of the Slovak Republic. Revitalization of cattle hold-
ings will improve the health status and will remove the barriers both in the domestic and foreign trade.

In 2014 SVFA continued with eradication of IBR / IPV on cattle farms. The vaccination was continued in
IBR/IPV free holdings and based on the development of individual eradication plans. Monitoring in officially free hold-
ings was realized in 2014 according to the Plan VPO for 2014. The final survey was covered by the budget of the
SVFA SR.
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Disease of poultry and wild birds

In 2014, monitoring of poultry diseases again focused on the most serious diseases, directly endangering the
health of poultry and the health of the human population.
Subjects of the monitoring:

a) Infections caused by Salmonella spp. (within four national control programs)

b) Avian influenza in poultry and wild birds (within the survey plan)

Apart from health problems among birds themselves and considerable financial losses for the poultry farmers these
zoonosis represents significant risk for humans.

Salmonella infections
Monitoring of Salmonella infections in poultry holdings shall take place within four programs:

National Control Program for Salmonella infections:

1. in breeding flocks of domestic fowl (Gallus gallus) in the Slovak Republic in 2014

2. in flocks of domestic fowl (Gallus gallus) producing eggs for human consumption in the Slovak Republic in 2014
3. in broiler flocks of domestic fowl (Gallus gallus) in the Slovak Republic in 2014

4. flocks of turkeys in the Slovak Republic in 2014

Bluetongue
» Surveillance of bluetongue in Slovakia in 2014

Targeted monitoring of bluetongue (BT-Net "hereinafter referred to as" BT ") in the Slovak Republic is aimed at:

1. Research, monitoring the disease on territory of the Slovak Republic, which is also the declaration that SR is free
of the disease,

2. Gathering of data on the estimated risk of entry of the disease into SR, observation of the rules of prevention
against disease introduction and application of the restricted, tightened measures on the movement of animals from
restricted zone and through restricted zones.

Preventive measures are performed in accordance with applicable legislation:

* Inspections of imported susceptible animals

* Testing of susceptible animals before moving from restricted zone and when moving through restricted zone
* serological testing of susceptible animals after abortion

« Imports of semen of bulls serologically tested
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Transmissible spongiform encephalopathies (TSE)

* Program of prevention, monitoring and control of certain TSE in Slovakia for the year 2014

(hereinafter 'the monitoring of TSE )

Table 1

The results of monitoring of BSE in cattle for the period from 1.1.2014 to 31.12.2014 in Slovakia

The number of samples examined in the NRL for TSEs

Targeted group- cattle Zvolen
Examined Positive
Dead and slaughtered 7335 0
Urgently slaughtered 100 0
With clinical symptoms on ante mortem examinatiom 7 0
Slaughtered health 19 0
Slaughtered in eradicate BSE 0 0
Suspected 0 0
The sum 7461 0
Table 2
The number of confirmed cases of BSE in cattle in individual years
year
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 J;Lael
5 6 2 7 3 0 2 1 0 1 0 0 0 0 27

From 2001 to 31.12.2014 27 cases of BSE were confirmed in SR.
Monitoring of TSE in sheep and goats in the SR in 2014 was implemented within the TSE monitoring programs as

follows:

- From all healthy slaughtered sheep and goats in a slaughterhouse over 18 months from infected holdings for the

eradication of scrapie;

- From all dead and emergency slaughtered of sheep and goats over 18 months;
- From all sheep and goats suspected of being infected with a TSE, regardless of age.

In 2014 were examined 11,657 pieces of sheep and 148goats pieces in the National reference laboratory for TSEs at
Veterinary Institute Zvolen (the "TSE NRL for Zvolen") within the monitoring of TSE examined together.

Table. 3

The results of monitoring TSE - scrapie in sheep for the period from 1.1.2013 to 31.12.2014

The number of samples examined in the NRL
The targeted group of animals for TSEs Zvolen
Examined Positive

Slaughtered and dead 9984 9
Urgently slaughtered 6 0
With clinical symptoms on ante mortem examination 0 0
Slaughtered health 0 0
Slaughtered in eradicate 1667 0
Suspected 0 0
The sum 11657 9
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Apart from the results of monitoring TSE in the Table. 3 there was confirmed one case of atypical scrapie in sheep
originating in the Slovak Republic in the NRL for TSEs in Poland in 2014. The sample was collected from slaughtered
- healthy sheep at slaughterhouse in Poland.

Table. 4
The number of confirmed cases of TSE - scrapie in sheep in different years

Year
2003 | 2004 | 2005 |2006 | 2007 |2008 |2009 |2010 |2011 |2012 |2013 | 2014 \-l/-glfé

4 31 9 a* |8 27 1* 2/3* | 6/4* |0/3* |0/4* |6/4* |102/20%

* atypical scrapie
From 2003 to 31.12.2014 122 cases of scrapie in sheep were confirmed in SR.

Breeding program for resistance in sheep portable / transmissible spongiform encephalopathies - scrapie in the Slo-
vak Republic in 2014 ("breeding program").

In 2014 1434 pieces of rams were examined for genotyping examination from breeding-experimental, breeding and
reproduction uninfected holdings with sheep.

Representation of individual genotypes from examined 1,434 rams according to risk groups (examined in the breed-
ing program by risk groups).

- The risk group no. 1 63.46% is detected.

- The risk group no. 2 31.93% is detected.

- The risk group no. 3 0.98% is detected.

- The risk group no. 3 1.88%* (ARQ / ARQ) is detected.

- The risk group no. 4 1.26% is detected.

- The risk group no. 5 0.49% is detected.

CONCLUSION

The Slovak Republic has implemented an efficient, consolidated and within the EU harmonized system of controls in
the food chain from farm to table at the national level. In recent years, there has not been recorded any health risk
(occurrence of dangerous infections) or food scandal in Slovakia.

BIBLIOGRAPHY
Vyro&na sprava a verejny odpodet Statnej veterindmej a potravinovej spravy SR za rok 2014, Bratislava. 2014.
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Animal welfare, health and behaviour

THE EFFECTS OF HIGH AND LOW CONCENTRATE FEEDING ON DAIRY COWS’ FEEDING BEHAVIOUR

M. Soonberg and D. Arney
Department of Animal Nutrition, Estonian University of Life Sciences, Tartu, Estonia

Abstract

In robotic milker dairy systems, where the concentrate and forage components of the ration are offered to the cows
separately, lack of control over intakes can result in difficulties balancing the forage and concentrate portions of the
diets, leading to problems associated with high concentrate intakes and concomitant low forage intakes. As a pilot
study, six cows (two at the highest and two at the lowest yield of the milk production range) were selected. The cows
were fed a ration comprising, separately, concentrate feed from a robot and a feeder, and partially mixed ration at the
feed barrier. With the low number of samples the results are indicative and descriptive, but it appears from the raw
data that individual variation in visiting times and times spent at the feed barrier are greater than the effect of level of
production. Cows also spend a significant portion of their time idling at the feed barrier, not actively feeding. It is con-
cluded that care should be taken to presume behaviour from positional data, and there is no evidence that cows with
higher and lower milk yields are differentially motivated to feed from a forage source.

Introduction

To ease feeding management, many producers supplement forage with concentrate, based on the average nutrient
requirements of the herd (Lawrence et al., 2015). This means that cows whose production is less than average will
receive more concentrate than their requirements, and cows with milk production level higher than this average will
receive less concentrate than they need. This means that some cows are overconditioned and others are too thin
and are not able to reach their full milk yield potential. Overconditioned cows at calving are at higher risk for retained
foetal membrane. Which might lead to reduced fertility (Roche, 2006) and early culling.

Cows feed intakes are not only affected by the amount and quality of concentrate given. It also depends on lactation
stage and position in the social hierarchy (Berry et al., 2006). Feed intake is at its peak in mid-lactation, increases in
early lactation and declines at the end of lactation (Berry et al., 2006). However Friggens et al., (1998) found that
lactation stage affects only cows who receive high concentrate total mixed diet. Those on a low concentrate total
mixed diet showed no effect on dry matter intake as lactation progressed. In order to explore the comparative feeding
strategies of differently fed, and differently yielding cows, their feeding behaviour at the forage feed barrier was ob-
served.

Cattle living in a group have a strict hierarchy. In a feeding area low ranking cows are more likely to be pushed away
by high ranking cows and has to fight for their place. Lower ranking cows spend more time standing without feeding
(Proudfoot et al, 2009, reviewed by Loceck-Luchterhand et al., 2014) which might be a risk for locomotion problems
(Proudfoot et al., 2009), feed at a faster rate (Proudfoot et al, 2009 reviewed by Loceck-Luchterhand et al., 2014) and
spend less time in the feeding area than high ranking cows (Val.Laillet et al., 2008 reviewed by Huzzey, et al., 2012).
The cows selected for observation in this trial were all over a parity of two, so non were new to the herd and would
have had an established social position.

Material and method

The trial was carried out on Mérja farm of the Estonian University of Life Sciences, Tartu, Estonia. Multiparous Hol-
stein Friesian cows were cubicle-housed and milked with an automatic milking system (DeLaval). All cows received
concentrate at the milking robot and additionally in a partially mixed ration at the feed barrier. Six cows were selected
based on their concentrate consumption from concentrate feeding bin. Three cows did not receive any additional
concentrate and the other three received higher (2 kg and 4 kg per day) amounts of concentrate. Cows were ob-
served from a gantry over the feeding area, and feeding behaviour at the feed barrier was recorded over a 24hour
period from June 2014 till February 2015.
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Descriptive statistics for each parameter were calculated with Microsoft Excel.

Results and discussion

Statistical analyses showed that the mean time spent feeding did not differ much between the treatments. The same
thing can be said about standing, walking and drinking behaviours. Because of the low number of samples it is not
possible to confirm that cows receiving a higher amount of concentrate spend less time feeding on forage.

Displacing another cow at the feeding barrier can be considered as a normal social behaviour of dairy cows (Bouis-
sou et al., 2001, reviewed by Ruuska, et al., 2014). It increases when less feed is available or stocking density is too
high (Chapinal et al., 2011, Collings et al., 2011 and Proudfoot et al., 2009, reviwed by Ruuska et al., 2014). In the
trial the oldest cow (V lactation) was the least aggressive. The other cows were also less aggressive towards her.
The youngest cow (Il lactation) received the most aggressive behaviour toward herself.
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IMPACT OF STRAW DELIVERY FREQUENCY ON THE HEALTH OF FINISHING PIGS AND PEN CLEANLINESS
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Summary

The purpose of this study was to investigate if the delivery frequency of straw impacts the health of finishing pigs and
cleanliness of their pens. An observational based case-control study was carried out in two sections at a conven-
tional finishing pig farm. In Section 1, a system for automatic straw delivery was installed and fresh straw was deliv-
ered 3 times a day. In Section 2, straw was delivered manually once a day. Both sections received the same amount
of straw/day. While no clear impact on the pig’s health was observed, increased delivery frequency of straw did im-
prove pen cleanliness.

Introduction

Straw has been found to improve the welfare of pigs as it can act as a recreational and/or nutritional substrate, as
well as improve thermal and physical comfort when used as bedding (Day et al., 2008; Tuyttens, 2005). According to
the Swedish Animal Protection Law, providing straw is mandatory in pig production and most finishing pig farms in
Sweden deliver straw by hand once a day. The purpose of this project was to investigate if an automatic straw deliv-
ery system enabling greater frequency of delivery affected the health of finishing pigs and cleanliness of their pens.
The objective of this work is to improve animal welfare, health and the working environment in conventional pig pro-
duction in Sweden.

Material and methods

An observational based case-control study was carried out during two rearing periods on a farm with conventional
All-in All-out finishing pig production in two separate sections (42 pens in each section with 10 pigs in each pen). In
Section 1 (S1), a system for automatic straw delivery was installed. This system was developed and tested by JTI -
Swedish Institute of Agricultural and Environmental Engineering (Lindahl et al., 2008).

In S1 straw (short chopped) was delivered three times a day approximately 10 minutes after feeding, and in Section
2 (S2) straw (long chopped) was delivered manually once a day. In both sections the same amount of straw/day (0.1
kg/pig) was used. Measurements were taken two days per week in both sections after the pigs arrived, and during
week 2, 7 and 10 of the study. Dust on surface (DOS) measurements were taken during the entire study period. The
measurements taken were: 1) behaviour studies, 2) assessment of animal health (tail biting marks, injuries, body
condition score, cleanliness of the animals and lameness), 3) amount and cleanliness of residual straw and overall
cleanliness of the pen, 4) occurrence of air born dust and DOS.

Results

In general, both sections had low frequency of tail biting, especially in the first rearing period. In the second rearing
period tail biting was more frequent in S1, where 6.4% of the pigs had tail injuries (53 of 834 observed pigs), in com-
parison with S2, where 3.9% of the pigs had tail injuries (32 of 826 observed pigs). Contrary, the number of wounds
and scratches were higher in S2. There were no differences in body score condition between the two sections and
there were few observations of lameness. Overall there were no significant differences in the health parameters be-
tween the two sections.

There were significant differences (p<0.0001) in time spent manipulating straw between the two sections, where pigs
in S1 were more active (p=0.0474). The pens in S1 were on average cleaner, while the pens in S2 had more residual
straw and the straw was dirtier. On average there was more DOS in S1, but this difference was not significant. While
mean values for airborne particles (mg/m3) were higher (not significant) in S1 in the first rearing period, this changed
with higher airborne particles in S2 in the second rearing period.

Discussion

Earlier studies on the relationships between straw, hygiene and health in finishing pigs are few and ambiguous (Tuyt-
tens, 2005). Certain diseases and injuries have been shown to increase while others decrease. However, straw is
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considered to reduce the risk of leg and hoof injuries and mortality in piglets and finishing pigs (Tuyttens, 2005). In
this study there were very few health problems and no significant differences in health between the two sections.
This could be explained by the fact that the pigs in S1 and S2 received sufficient amounts of straw.

According to Day et al. (2008), pigs provided chopped straw had more tail-biting incidents than those with full-length
or long chopped straw. This suggests that pigs were not able to manipulate the chopped straw in the same way as
full-length or long chopped straw. Contrary to Day el al. (2008), the results from this study showed no significant dif-
ferences in tail-biting between the two sections.

Several studies have shown that pigs with access to straw are more active than those without straw (Morgan et al.,
1998; Scott et al., 2006; Day et al., 2008), and that pigs with straw devote more time manipulating straw and less
time interacting with other pigs. In the present study however, the pigs in S1 spent more time manipulating the straw
compared to S2, even though they received the same amount of straw. This is in line with Fraser et al. (1991) who
found that pigs are most active when straw is new. Straw or other bedding material often contains dust that pigs and
farmers are exposed to. On average there was more DOS in S1. This can be explained by the fact that the straw was
delivered three times a day instead of once.

Conclusions

In general the pigs exhibited few health problems, probably due to the fact that both sections received the same
amount of straw. While no clear impact on the pigs’ health was observed, increased delivery frequency of straw did
improve pen cleanliness. The effects of straw length and amount of straw provided needs to be further investigated
to clarify any impact this might have on the aggressive behaviour of finishing pigs and any welfare problems such as
tail biting and belly nosing.
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Summary

The results of three welfare assessment protocols have been correlated with the Welfare Quality® assessment proto-
col on 60 dairy farms in the Netherlands. After adaptations to the WQ protocol, an alternative assessment protocol
could be constructed of components of the other three. This had a correlation with the adapted WQ of 0.88. Execu-
tion of this new welfare monitor takes approximately 1.5 h for a farm with 100 dairy cows. This protocol is now being
integrated in the Koekompas (=Cow Compass), a management assistance tool.

Introduction

An increase in welfare is correlated with a higher milk yield (Van Eerdenburg et al., 2013). The Welfare Quality wel-
fare assessment protocol® (WQ) is quite intensive and it takes a long time (up to a day) to assess a farm. Several
other protocols haven been designed and published that do not require a full day for a single farm and these have
been compared with WQ.

Materials & methods

In this project 3 other welfare measuring protocols: Welzijnswijzer (=Welfare Indicator), Koekompas (=Cow Com-
pass) and the Continue welzijns monitor (=Continuous Welfare Monitor), have been compared with WQ on 60 dairy
farms in the Netherlands. Four veterinary practices made a list of their dairy farmer clients. Each was given a score
from good to bad, based on the availability of good quality food & water, quality of housing, health and behaviour.
Out of the lists, randomly, 60 farms were selected in such a way that in each practice there were 5 good-, 5 average-
and 5 bad farms. The farms were visited within 2 weeks for all protocols in order to avoid changes in welfare status
over time. The result of the WQ protocol was considered to be the reference and the other three were correlated with
WQ (Pearson correlation in SPSS version 20.0). Not only at the level of the end score, but also at principle, criteria
and indicator level.

Results & discussion

The results for WQ were: 3 farms with score Not Classified, 52 with score Acceptable and 5 Enhanced, no farm was
scored Excellent. This implies that WQ does not have a proper discriminative capacity. Because of this, the correla-
tions with the other protocols were very low and not statistically significant. In relation to the WQ endscore the Pear-
son correlation was calculated for the principle of Feeding 0.46; Housing 0.15; Health -0.07 and Behavior 0.47.
Therefore, the original WQ was adapted in 3 ways: 1) Drinkers: If one of the drinkers is dirty, all drinkers are consid-
ered to be dirty. This is not logical because a farm with 10 drinkers will have a lower score than a comparable farm
with 5 clean ones just because one of the drinkers is dirty. However, 9 clean drinkers are available for the cows. In
the adapted protocol, therefore, a weighted score for cleanliness was introduced. A clean drinker scored 1, partially
dirty 2 and dirty 3 points. After giving the score for the rest of the parameters measured, the total is divided by the
average score for the cleanliness. 2) Integument alterations: If a cow has one hairless patch (HP) or lesion/swelling,
she is taken in the calculations as a cow with a HP or a lesion/swelling, not taking into account how many HP or le-
sions/swellings she has. In the adapted protocol, therefore, the average number of HP, lesions and swellings per cow
is used in the calculations. 3) Qualitative Behaviour Assessment (QBA): The QBA is seriously disputed (Bokkers et
al., 2012) and, in the experience of the present study, very difficult to explain to the farmers. Since the aim of WQ is
improvement of animal welfare, one has to motivate the farmer to improve the situation on his farm. With the use of
the QBA, farmers are not convinced that the result is something to be taken seriously. Therefore, the QBA was omit-
ted. A new score was calculated for the 60 farms: 22 farms scored Not Classified, 31 scored Acceptable and 7 En-
hanced, no farms scored Excellent. The Pearson correlations of the 4 principles were: Feeding: 0.85; Housing: 0.45;
Health: 0.99 and Behaviour: 0.99. Correlations with the WQ protocol and the other protocols were still very low.
However, it was possible to construct a shorter protocol out of the components of the three other protocols tested
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(table 1), with a correlation of 0.88. Furthermore, the number of animals that need to be assessed on an individual
basis could be reduced substantially as well. Thus reducing the time required for the execution of the protocol sub-
stantially (table 2). Assessing welfare of a group of animals can be done with animal based measures and environ-
mental measures. WQ uses mainly animal based measures, like behavior. These measures reflect better what the
status of the cow is, but need a substantial amount of time to assess, whereas measuring the environment can be
done relatively fast. For some parameters there was a high correlation between the animal based and environmental
measures. For example, the number of collisions of the cow with the dividers (during the lying down movement) cor-
related well with the width of the freestall (r2 = 0,63; p= 0,03). Measuring the width of the freestall takes just a few
minutes, whereas to estimate the number of collisions in a reliable way one needs at least two hours watching cows
that lie down. In the new welfare monitor, therefore, the number of collisions is replaced by the width of the freestalls.

Principle = Parameters measured
Feed & water Body condition
Water supply
Housing Freestall dimensions
Softness of bedding
Cleanliness of the cows
Access to pasture
Cows lying outside freestall
Health Locomotion score
Skin lesions
Mastitis
Other diseases (respiratory/metabolic/fertility)
Behaviour  Avoidance distance at the feedrack
Possibilities for expression of normal behaviour
Table 1. Parameters measured in the new welfare monitor

75% 66% 50%
Lameness 55 6,8 9,9
Skin Lesions 52 6,1 9,3
Diseases 59 39 88
Health (principle) 4,9 4,5 7,9
Table 2: Average deviation in % of the original score for items in the WQ protocol when 75%, 66% or 50% of the
animals was scored individually.

It is proposed to change the WQ protocol according to the 3 adaptations described above.The newly developed pro-
tocol can be used as a screening tool for welfare problems and to improve the management on a dairy farm.
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PIG WELFARE ASSESSMENT BASED ON PRESENCE OF SKIN LESIONS ON CARCASS AND PATHOLOGI-
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Summary

The aim of the study was to assess pig welfare at slaughterhouse based on presence of skin lesions on carcass and
pathological findings in organs. The assessment was performed according to the Welfare Quality® protocol. Fatten-
ers (60, in total) were assessed on the basis of the protocol, in two visits at the same slaughterhouse. A 28.3% of the
carcasses showed high score of skin lesions and in 26.7% the presence of lesions were negligible or very low. The
signs of pneumonia and pleurisy were present in 38.3% and 6.7%, while pericarditis was observed in 3.3% of as-
sessed organs. Milk spots were present in 53.3% of assessed livers.

Keywords: pigs, pathological findings, skin lesions, welfare
Introduction

Skin lesions affect negatively on carcass grading and pork quality. The most common causes of skin lesions are
fighting between pigs, inadequate facility design and violent handling (Guardia et al., 2009, Karabasil et al., 2011,
2013a, 2013b). Skin lesions on the rear part of the body may be caused by rough handling, while skin lesions on the
front part of the body often may be caused as a result of fighting between pigs (Dalmau et al., 2014). The main non-
infectious causes of pathological findings in organs are inadequate microclimate conditions and poor biosecurity
measures on farms. Pneumonia and pleurisy are the most common findings in pig lungs at slaughter (Sanchez-
Vazquez, 2013). Pericarditis occurs as a consequence of lymphoreticular penetration of causative agents of pneu-
monia or pleurisy (Leps and Fries, 2009). Ascariosis is the most important internal macro-parasitism present in
farmed pigs. The aim of the study was to assess pig welfare at slaughterhouse based on presence of skin lesions on
carcass and pathological findings in organs.

Material and methods

The study was performed on 60 fatteners (48 barrows, 12 gilts) from the same commercial farm in two visits (30 ani-
mals per visit) at the same slaughterhouse. The assessment was performed according to the Welfare Quality® pro-
tocol (2009).

Results

From a total of 60 examined pig carcasses, 28.3% were found with skin lesion score 2 and 45% with score 1, while
26.7% were found with skin lesion score 0 (Table 1). Skin lesions with score 2 were more frequent in barrows (20%
compared with 8.33% in gilts), mostly on the front part of the carcass (25%). Distribution of skin lesions in different
parts of the pig carcass is shown in Table 2.

Table 1. Classification of examined pig carcasses based on skin lesions score

Male + female |Male |Female
% % %
Score 0 26.7 10 16.67
Score 1 45 33.33 |11.67
Score 2 28.3 20 18.33

Table 2. Distribution of skin lesions in different parts of the pig carcass

Ears|FrontMiddle [Hindquarters|Legs

Score 1 %|1.67 |23.33|1.67 |20 -

Score 2 %(3.33(125 |- 6.67
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The signs of pneumonia and pleurisy were detected in 38.3% and 6.7%, while pericarditis was observed in 3.3% of
assessed organs. Milk spots were found in 53.3% of assessed livers (Table 3).

Table 3. The number and percentage of pigs with different pathological findings
Health status %
Pneumonia 38.3
Pleurisy 6.7
Pericarditis 3.3
Milk spots 53.3
Discussion

Skin lesions on carcass, found in this study, are not in accordance with Llonch et al. (2012) results, who found 28.3%
of the carcasses with high score skin lesions and in 26.7% the presence of lesions were negligible or very low.
Guardia et al. (2009) assessed skin lesions on pig carcasses based on a five point scale. They reported that 72.4%
of examined pig carcasses were scored as seriously damaged, 16.6% as slightly damaged and only 11% carcasses
were found to be without any evidence of damage. In this study, skin lesions score were higher in male than female
pigs, mostly on the front part of the body. Lesions on the front part of the body may often be caused by fights con-
nected with social ranking after mixing unfamiliar pigs (Dalmau et al., 2014). Karabasil et al. (2013b) reported skin
lesions in 29.03% of examined pigs, without classification of examined pig carcasses based on skin lesions score.

The percentage of pleurisy (6.7%) and pericarditis (3.3%) on the herd level was below warning threshold, based on
the Welfare Quality® protocol (2009). On the other hand, the percentage of pneumonia (38.3%) and milk spots
(53.3%) were above. This indicates a serious welfare problem on the herd level on the farm of origin. The results of
pathological findings, found in this study, are in accordance with Kofer et al. (2001), who found pneumonia in 43.7%
of cases, pleurisy in 22.7%, pericarditis in 6.8% and milk spots in liver in 45.6%. Contrary to this study Makinde et al.
(1993) detected pneumonia in 17.4% and milk spots in 16.4% of assessed organs, while Llonch et al. (2012) found
pneumonia in 11.6 % of examined lungs, and milk spots in 3.0 % of assessed livers.

Conclusion

Skin lesions on carcasses along with presence of pathological findings in the organs of slaughtered pigs, can serve
as good indicators for the assessment of animal welfare, health status and environmental conditions on the farm of
origin.
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Summary

Beak trimming is one of the most disputed welfare criteria in the housing of laying hens. The German government
has recommended the abolition of beak trimming as soon as possible. Therefore, this paper provides an insight into
the welfare and housing conditions of 12 commercial flocks of laying hens with intact beak. The scientific monitoring
of the flocks showed that it was particularly difficult to maintain a satisfactory litter quality, favourable ambient climatic
conditions, a permanent access to appropriate pecking materials and a high light intensity as well as to rear pullets in
good conditions throughout the housing period. While feather damages were detected at all flocks, cannibalism out-
breaks were noticed in 8 of the 11 flocks during the laying period. However, the measures taken against cannibalism
calmed down the situation in all affected flocks. The results give reason to reconsider behavioural and housing needs
of pullets and laying hens.

Introduction

Behavioural disorders such as feather pecking and cannibalism are an important welfare issue in housing laying
hens. These behaviours may result in poor plumage conditions, patches of feather loss and skin damages. Egg pro-
duction usually drops and mortality increases in affected flocks. To reduce the damages of these behavioural disor-
ders, beak trimming is a common practice. However, it is also one of the most disputed welfare criteria in the housing
of laying hens. The German government has recommended the abolition of beak trimming as soon as possible, in
some parts of Germany by the beginning of 2017 at the latest. Therefore, it is necessary to minimise risk factors in
housing and management which are positively associated with feather pecking and cannibalism. Many studies
showed that frustration and a wide range of environmental factors, such as light intensity, climate, access to envi-
ronmental enrichment and diet, effected feather pecking behaviour (Huges and Duncan, 1972; Green et al., 2000;
Lugmair, 2009). This paper provides an insight into the welfare and housing conditions of 12 herds of laying hens
with intact beak housed under practical conditions in alternative systems.

Materials and methods

The scientific monitoring of the 12 commercial flocks (1,800 - 32,000 hens/flock; Lohman Brown, except 1 Lohman
Tradition and 1 Dekalb White flock) involved regular visits during rearing (3 visits) and production (6 visits), in which
housing conditions, flock health and production parameters were evaluated. In addition, 50 hens per flock were
weighed and inspected individually during each visit. The non-beak-trimmed hens were reared and housed in aviary
systems. To prevent feather pecking and cannibalism, a guide defining optimal management and housing conditions
was created at the beginning of the study (ML, 2013). An outbreak of cannibalism was defined if 10% of the in-
spected hens had injuries up to 0.5cm (diameter).

Results

The hens were housed between 73 and up to 99 weeks of life (mean 79.5 week of life). The pullets were reared up to
16 and 17 week of life before they were came into the production stable where the laying hens were housed between
55 and 77 weeks (mean 60.2 week of life).

The evaluation of the housing conditions showed that various environmental enrichments were used during rearing
(7 flocks) and laying (10 flocks). Most of the flocks had access to pecking materials, such as pecking stones, hay,
straw, plastic elements and wheat. The maintenance of a satisfactory litter quality, favourable ambient climatic condi-
tions and high light intensities during the entire housing period were particularly difficult (Table 1).

Furthermore, the examined hens weighted up to 370g less than recommended by the breeding company’s guide-
lines, though an adequate body condition during the entire rearing and production period is an important factor to
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avoid behavioural problems. Although a continuous monitoring of the flock’s weight gain is crucial to intervene in
time, only about half of the visited farms used automatic barn scales.

Moderate feather damages were detected in all flocks at the end of rearing. During production, feather pecking oc-
curred in all flocks. This resulted in poor plumage conditions in all flocks at the end of the laying period. During pro-
duction, 8 of 11 flocks showed cannibalism at an average age of 39 weeks. The measures taken against cannibalism
calmed down the situation in all affected flocks.

Discussion

According to other studies, the present evaluation in commercial flocks shows that feather pecking is a usual occur-
rence in the production period of laying hens (Green et al, 2000; Niebuhr, 2006). Management and housing factors
were possible associated with an increased risk of skin injuries (Lugmair, 2009).

Conclusion

The results of this scientifically monitored field study indicate that it is possible to house hens with intact beak. How-
ever, high requirements on housing and management have to be met. The results also give reason to reconsider
behavioural and housing needs of pullets and laying hens.
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Summary

The presented work is focused on developing and validation an objective comprehensive system for evaluation of
biosecurity, welfare and health in breeding practice, which is applicable for different species of farm animals. It en-
ables to analyse the actual level of biosecurity on one hand, and on the other hand, to propose measures that are
necessary for improving the level of biosecurity in livestock.

Introduction

Animal welfare, health and biosecurity represent an important factor affecting the level of farm animal production at
all stages of the livestock. Maintaining mutual balance among animal health, environment and production should be
based on fulfilling the basic needs of livestock (welfare) and the principles of biosecurity.

Adherence to animal hygiene in farms is one of the key factors in ensuring a high level of protection of public health
against zoo noses and food-borne zoonotic diseases [1]. The higher levels of biosecurity lead to improved animal
health and productivity, and to a reduction of the use of antimicrobials [2], which are important features of sustainable
animal production.

Comprehensive approach of solution - "from conception to consumption” or "from stable to table"- is necessary to
ensure the integrated protection of quality of production at every level of the production chain [1,3,4,5].

Material and methods

This study is based on the analysis of selected indicators of welfare, health and biosecurity of farm animals, which is
directly related to the possibility of their evaluation including the expression of potential interactions among above
mentioned criteria. The selection of welfare, health and biosecurity indicators, methods of measurement and their
evaluation will be used in different livestock production systems.

Results

The objective of a comprehensive assessment system of biosecurity, welfare and health of farm animals will be ana-
lysed on the actual level of the selected indicators. The results of the analysis will be the ground for improving the
management of the herd/flock as part of an overall management strategy, health, production and reproduction in
farms.

In the context of assessing the level of biosecurity will be collected and analysed critical control points aimed at pre-
venting penetration of infectious agents to the farm by people (the entry of foreign persons, hygienic filter, personal
hygiene), animals (quarantine, herd turnover, contact with wild animals), health (health status, herd health manage-
ment), technological systems and equipment (technology of housing, feeding,

watering, waste removal, ventilation), transportation (care of vehicle entry of foreign vehicles) and sanitation (clean-
ing and disinfection, handling of carcasses).

Evaluating the level of welfare will be focused on the area of housing (animal environment, the possibility of move-
ment, the possibility of rest), nutrition (feeding, water, supplements), health (management, disease prevention, reduc-
tion of the risk of injury) and behaviour (possibility of natural manifestations, minimization stress, human - animal
relationship).

When determining the critical control points for evaluation of animal health. It will be used from records of production
and reproduction performance in monitored farms, including breeding and veterinary evidence (frequency of occur-
rence of infectious, non-infectious and invasive diseases, including injuries etc.).

Evaluation of the quality of the final products will be based on screening determination of inhibitory substance that
lives in meat, raw milk and eggs.
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Discussion

Agricultural biosecurity refers to management practices designed to prevent the introduction of pathogens into herds
or the spread of pathogens within a herd that could harm the health of the herd. Therapy of disease, in comparison to
their prevention is not as efficient or economical [6]. Many diseases in the herd or flock can be prevented by using
good animal practices.

In the report of the European Commission [7] is shown the possibility of interrelationship between animal welfare and
food safety. It was proved that high welfare standards have both direct and indirect impact on safety and quality food.
There is a link between animal welfare and health and public health [8].

Insufficient observance of the principles of biosecurity on farms increases the risk of outbreaks of infectious diseases,
including zoonosis and their spread rapidly [9]. Research results indicate that between one third and one half of all
human infectious diseases have a zoonotic origin. That is transmitted from animals [10]. The human infections occur
by contact with infected animals, but far more common way of infection is by consuming food which are contami-
nated by pathogenic (disease-causing) microorganisms such as bacteria and their toxins, viruses and parasites is
more frequently [10].

Conclusions

Appropriate level of welfare, prevention of diseases and respects for biosecurity standards are a prerequisite for pro-
duction of healthy and biologically wholesome raw materials and foodstuffs of animal origin as one of important indi-
cators of improved competitiveness and economical use of livestock.
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WELFARE IMPROVEMENT OF LAYING HENS UNDER SEMI-OPEN REARING DURING COLD PERIOD WITH
ZN AND VITAMIN C SUPPLEMENTATION

N. Bozakova?, L. Sotirov’, K. Nedelkov' and M. Simeonov2

'Faculty of Veterinary Medicine, Trakia University - Stara Zagora, Bulgaria
2 Institute of foraging crops — Pleven, Bulgaria

Summary

The purpose of the study was to provide a welfare evaluation of DeKalb Brown hens (n=337; 2952 and 42 ') under
semi-openrearing system duringthecold winterperiod, afterdietarysupplementationofeither 35 mg/kg zinc (Zn-group)or
35 mg/kg zinc and 250 mg/kgvitamin C (Zn+Vit. C-group).The welfare was scored on the basis of ingestive, gregari-
ous, sexual and agonisticbehaviour, plasma corticosterone and oxidative stress index (OSlI).

The welfare score of the control hens during the cold period was 40.00 %, of those supplemented with Zn - 66.67
%, and with Zn + vit. C - 80.00 %.

Keywords: welfare, Zn & vitamin C, behaviour, corticosterone, oxidative stress index.

Introduction

The cold winter temperatures provoke cold stress in hens under semi-open buildings in continental areas and worsen
their welfare. Environmental stress provokes excessive formation of free radicals (Halliwell & Gutteridge, 1989). One
of approaches to reduce environmental stress in poultry is the dietary supplementation with zinc or vitamin C be-
cause following thermal stress, the concentrations of antioxidant minerals and vitamins in the body are reduced (Sa-
hin et al. 2005). Vitamin C is an antioxidant compound with strong antistress and antioxidant effect.

The purpose of the study was to evaluate the welfare of DeKalb Brown hens under semi-open rearing system during
the cold winter period, after dietary supplementation of either zinc or the combination zinc and vitamin C on the base
of hen’s behaviour, plasma corticosterone and oxidative stress index.

Material and methods

The experiments were performed with 337 (2959 and 42 &) DeKalb Brown laying hens at the age of 38 weeks in
2012 reared under semi-open farming system and divided in 3 groups (n=295, %). They were placed in a 21x7 m
building, each group in a 7x7 compartment (49 m2). The first group was untreated (Control). The diet of the second
group was supplemented with 100 mg/kg Zinteral 35 (Lohmann animal health, Germany) containing 35 mg/kg zinc
oxide (Zn-group). The diet of the third group was supplemented with the same amount of Zinteral 35 and 250 mg/kg
vitamin C (L-acidum ascorbicum, China) (Zn + Vit. C-group).

The behaviour was recorded with a 2 video cameras for 12 hours, over 4 consecutive days during the cold period.
Microclimatic conditions were determined by routine methods.

Blood samples for corticosterone determination were collected from 9 female birds on March 20 to assay plasma
corticosterone levels (CorticosteroneELISA RE52211,Germany).

The oxidative stress index was determined by method of Armstrong & Browne (1994).

The welfare score was calculated as per Bozakova et al. (2012).

The statistical analysis was performed with the non-parametric Friedman’s and Tukey HSD tests
Results and discussion

The average ambient temperature in the hen’s living area was 5.67+0.50 °C, substantially lower that the allowances
of 18-25 °C.

In the Zn-supplemented group there were significantly more feather cleaning, mating and less aggressive hens vs
controls, and in Zn + Vit. C- group - more egg-laying, feather cleaning, dust bathing mating (P<0.01); lower number
of aggressive hens vs controls, Table 1.

35



Table 1. Number of DeKalb Brown hens, supplemented either with Zn or Zn + vitamin C exhibiting a specific

type of behaviour (mean £SEM, n=295)

N=295 Cold period Cold period |Cold period
Behaviour Control group, %|Zn —group, %|Zn + Vit.C- group, %
Feeding 41.68 43.99 42.83
Drinking 7.40 7.40 7.67
Egg-laying 8.44 10.32 13.56**#
Moving 14.87 12.79* Q.71+
Resting 5.55 5.90 6.55
Feather cleaning |4.31 5.24* 6.4*#

Dust bathing 3.54 3.97 4.74%
Aggression 5.55 4 55 3.3
Sexual behaviour|5.51 6.32* 6.59**

AMP<0.01; MAP#P<0.05; #P<0.01##P

There were significantly more egg-laying, feather cleaning, dust bathing and less moving and aggressive birds in Zn
+ Vit. C- group than in the Zn- group, Table 1.

Blood corticosterone and OSI in control hens were higher during the cold than the thermoneutral period (Figure 1,
Figure 2). In Zn-supplemented hens, corticosterone and OSI were lower than in controls, and in the Zn.+Vit. C-
supplemented hens — even lower (Table 2). The five freedoms were scored and the total poultry welfare score in
control hens during the cold period was calculated to be 40.00 %, that of the Zn group — 66.67 %, and Zn + vit. C
group — 80.00 %.

The improved welfare of hens supplemented with either Zn or Zn + Vit. C could be attributed to the antioxidant and
antistress effect of both supplements. Being a co-factor of essential antioxidant enzymes - Cu/Zn superoxide dismu-
tase and inhibiting NADPH-dependent lipid peroxidation (Prasad & Kucuk, 2002), zinc limits the excessive secretion
of corticosterone tightly linked to stress and anxiety in birds.

Vitamin C plays a major role in the biosynthesis of corticosterone, a primary glucocorticoid hormone involved in glu-
coneogenesis to enhance energy supply during stress (Sahin et al. (2002). This way, both supplements act synergi-
cally in the reduction of environmental stress-induced high blood corticosterone and contribute to the better welfare
of birds.

Conclusions

The welfare score of DeKalb Brown hens under semi-open rearing system during the cold period was 40.00 %. In
birds supplemented with zinc several behavioural changes were observed, reduced blood corticosterone and oxida-
tive stress index compared to controls, resulting in increased welfare score (66.67%). The co-administration of zinc
and vitamin C, increased the welfare score to 80.00% due to the antioxidant and stress-reducing effects of both
compounds.
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Fig. 1. Blood corticosterone levels in DeKalb Browe hens supplemented either with Zn or Zn
and vitamin C during the cold period (mean £SEM, n=9 5 ""P<0.01, ~*P<0,001 : i control
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Fig. 2. Oxidative stress mdex (OSI) in DeKalb Brown hens supplemented either with Zn or
Zn and vitamin C during the cold period (mean £SEM, n=9 % ), ~*P<.01; **P<0.001 - in
control group between thermoneutral and cold period: *P<{1.05; **P<0.01: between control
and experimental groups during the cold period: "P<0.05; “P<0.01""P<0.001: between Zn-
and Zn + vitamin C- supplemented groups during the cold period;
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CALF MANAGEMENT PRACTICES, DISEASES AND ACUTE PHASE RESPONSE
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Summary

Good management practices are crucial in preventing the diseases in calves. We studied the associations between
management, calf health and acute phase proteins. Altogether 82 herds were visited and data were collected on 802
randomly selected calves of 0-60 days of age. Calves were examined, and blood samples collected for haptoglobin
(Hp) and serum amyloid-A (SAA) analysis, and a questionnaire on calf management was filled in.

The most common signs of disease were diarrhea (13% of calves), cough (11%), increased respiratory rate (10%)
and navel-ill (9%). Increased Hp concentrations were associated with diarrhea (p=0.002), increased respiratory rate
(p=0.03), farmer’s dissatisfaction with the workload (p=0.009), increased number of days the calf spent with the dam
(p=0.001) and gradual weaning (p=0.016). Increased SAA concentrations were associated with coughing (p=0.005),
gradual weaning (p=0.01), and observed health problems in calves (p=0.02). The number of umbilical diseases on
the farm was negatively associated with SAA concentrations (p=0.02).

Hp and SAA showed associations with signs of diseases but also with various management practices suggesting a
complex network of immunity, disease and environment.

Introduction

Good management practices are crucial in preventing the diseases in calves. Acute phase proteins (APP) are estab-
lished markers of inflammation (Horadagoda et al 1999), whose concentrations increase in blood after the tissue
injury or infection. APPs are not very specific for inflammation, and increased values have also been associated with
decreased growth rate (Orro et al 2006). Their use as general morbidity detectors in slaughter houses has also been
tested (Eckersall 2000, van der Berg et al 2007).

The aim of the current study was to evaluate suitability of APPs as an indicator of good management practices.
Material and methods

Herds of >80 cows (n = 184) were selected from Finnish dairy herd recording database. From these 82 volunteering
farms with conventional production system, herd staying in the insulated free stall barn at least two years before the
study and in automatic milking system farms at least two milking robots with fair stocking capacity, were enrolled.
During the farm visits a random sample of calves 0-60 days of age was examined, covering at least 38% of the
calves. Altogether 802 calves were included in the study.

Veterinary inspection included examining for increased respiratory rate, changes in respiratory type, presence and
type of ocular and nasal discharge, coughing, diarrhea, navel-ill and joint-ill. A blood sample was collected. Also a
structured interview on calf management was filled.

Blood samples were analysed for bovine APPs haptoglobin (Hp; haemoglobin-haptoglobin binding assay described
by Makimura & Suzuki, 1982, and modified after Alsemgeest et al, 1994) and serum amyloid-A (SAA; ELISA, Phase
SAA Assay, Tridelta Ltd., Maynooth, Ireland).

Associations between APPs, signs of disease and management practices were explored by linear mixed models, and
farm was included as a random factor. Logarithm transformation was used for Hp and SAA for achieving normal dis-
tribution. All the analyses were done using Stata/IC 11.2 (StataCorp, Texas, USA).

Results

Diarrhea was observed in 13%, cough in 11%, increased respiratory rate in 10% of Finnish calves. Navel-ill was dis-
covered in 9% and clear nasal or ocular discharge, purulent nasal or ocular discharge or joint lesion in 2% of calves.
In 60% of calves no signs of disease were observed, while 7% of calves had two or more signs of disease.
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In the farms mean Hp was 205 mg/l (sd £83) and SAA 204 mg/l (sd £33). Calves weaned gradually or spending
longer time in calving pen had increased levels of APPs. The detailed results of the regression models are in Table 1
and Table 2.

Discussion

The association of APPs with respiratory tract infections and diarrhea has also been observed before (Pourjafar et al
2011, Tothova et al 2012). However, the negative association with number of observed umbilical disease and SAA
concentrations is more difficult to understand; acknowledging umbilical diseases can tell of sharp-eyed farmer and
reflect good management, while high number of navel-ill shows different.

The positive association with APPs and farmer’s workload or observation of health problems can reflect parts of the
same problem: high disease incidence. High incidence rate increases workload, and diseases easier to observe
when they are common.

When calves spend longer time with their dams in the calving pen, they are exposed to environmental pathogens and
also the conditions are often suboptimal for calves, which might affect the APP concentrations. The bottle fed colos-
trum protects from diarrhea better than leaving calves to suckle colostrum (Svensson et al 2003), emphazising the
importance of colostrum management and need for more studies on hygiene of calving pen.

Increased APP concentrations with gradual weaning are also difficult to interpret. Increased Hp and SAA concentra-
tions are observed after abrupt weaning (Kim et al 2011).

Conclusions

Hp and SAA showed associations with signs of diseases but also with various management practices suggesting
complex network of immunity, disease and environment.

References

Alsemgeest SP, Kalsbeek HC, Wensing T, Koeman JP, van Ederen AM, E. Gruys E. Concentrations of serum amy-
loid-A (SAA) and haptoglobin (HP) as parameters of inflammatory diseases in cattle. Vet Q 1994; 16:21-23.

van den Berg A, Danuser J, Frey J, Regula G. Evaluation of the acute phase protein haptoglobin as an indicator of
herd health in slaughter pigs. Anim Welfare 2007; 16:157-159.

Eckersall PD. Recent advances and future prospects for the use of acute phase proteins as markers of disease in
animals. Rev Méd Vét 2000; 151:577-584.

Horadagoda NU, Knox KMG, Gibbs HA, Reid SWJ, Horadagoda A, Edwards SER, Eckersall PD. Acute phase pro-
teins in cattle: discrimination between acute and chronic inflammation. Vet Rec 1999; 144:437-441.

Kim MH, Yang JY, Upadhaya SD, Lee HJ, Yun CH, Ha JK. The stress of weaning influences serum levels of acute-
phase proteins, iron-binding proteins, inflammatory cytokines, cortisol, and leukocyte subsets in Holstein calves. J
Vet Sci 2011; 12:151-158.

Makimura S, Suzuki N. Quantitative determination of bovine serum haptoglobin and its elevation in some inflamma-
tory diseases. Jap J Vet Sci 1982; 44:15-21.

Orro T, Nieminen M, Tamminen T, Sukura A, Sankari S, Soveri T. Temporal changes in concentrations of serum
amyloid A and haptoglobin and their associations with weight gain in neonatal reindeer calves. Comp Immunol Mi-
crob 2006; 29:79-88.

Pourjafar M, Badiei K, Nazifi S, Naghib SM. Acute phase response in Holstein dairy calves affected with diarrhoea.
Bulg J Vet Med 2011; 14:142-149.

Svensson C, Lundborg K, Emanuelson U, Olsson SO. Morbidity in Swedish dairy calves from birth to 90 days of age
and individual calf-level risk factors for infectious diseases. Prev Vet Med 2003; 58:179-197.

Téthova C, Nagy O, Seidel H, Kova¢ G. Acute phase proteins in relation to various inflammatory diseases of calves.
Comp Clin Pathol 2012; 21:1037-1042.

39



ISAH 2015

40



COMMON HEALTH PROBLEMS AND TRADITIONAL VETERINARY PRACTICES OF SMALL SCALE CATTLE
FARMING SYSTEMS IN SRI LANKA
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Summary: A survey was conducted to identify common health problems in cattle and to study the various traditional
veterinary practices (TVP) used by cattle farmers in Sri Lanka. Diarrhoea was the most prevalent disease in calves
below 1 year of age. Mastitis was the most prevalent disease in cows aged more than 4 years according to 67 % of
farmers. Forty two percent of famers only practiced indigenous methods for health problems of cattle. The medicinal
preparations consist of herbs, latex, oil extracts, spices, metals, minerals, animal products, spider web, anthill mud
and human urine. TVP were widely used as treatments for internal and external parasites, bloat, diarrhoea, anorexia,
mastitis, foot and mouth disease, agalactia, retained placenta, infertility, ulcers, wounds and snake bites.

Keywords: Cattle disease, Traditional Veterinary Practices, Herbs

Introduction

Sri Lanka has a well-developed system of traditional veterinary medicine to sustain local livestock production over
many centuries to date and same remedies are presently used extensively and effectively. Native veterinary physi-
cians believe that diseases are caused by an imbalance of body humours: vaa (wind), pitha (bile) and sem (phlegm).
According to Wasantha, (1994) and Perera et al (2006), there are 4,448 varieties of Weppu (Lethargy) Adappan (Na-
sal discharge and tremors) diseases, 120 of general diseases, 300 diseases of hepato billariary system, 8 diseases
along the spine, 300 diseases of the intestines, 13 diseases of the joints of the legs, 1,448 diseases of the head and
four extremities that may occur in cattle. Although this classification of diseases is huge in number, the Sri Lankan
traditional veterinary physicians have the knowledge to identify and treat them by using various methods.

The existing conventional disease control programs favor the intensive systems of production with livestock in con-
finement and not small-scale farmers. Due to high cost of conventional medicines coupled with the lack of knowledge
on their use, these drugs are usually out of reach of the small-scale farmers.

Therefore study was conducted to examine the indigenous medicinal practices for the health problems of cattle in
small scale farming systems.

Material and methods

The list of small scale cattle farmers registered in veterinary offices was randomly used to collect information; which
is a blend of rural and urban livestock farmers. Pre-tested questionnaire was used to collect the data on the use of
TVP for cattle diseases from 280 cattle farmers in Western, Southern, Central and North central provinces. Data
were analyzed by the Minitab 14.0.

Results and Discussion

Majority of the farmers (72 %) reported Diarrhoea is the most prevalent disease in the calves below one year of age
while 56 % of farmers experienced pneumonia in calves at this age. 62 % of the farmers reported that young animals
with 1-2 years of age were highly susceptible to pneumonia and 51 % of the farmers reported that calves at this
stage were highly subjected to parasitic infections.72 % of farmers experienced bloat in 2-4 years old animals while 5
% of farmers reported brucellosis at this stage. Mastitis was reported as the most prevalent disease (67%) in cow’s
aged more than 4 years. 10 % farmers’ experienced milk fever disease in cows of the same age range.

Results revealed that 42 % of the surveyed farmers use TVP and they do not rely on orthodox veterinary medicinal
treatment. About 10 % of farmers combined both traditional and orthodox veterinary services as source of cattle dis-
ease treatment. It was observed that different indigenous methods such as medicinal preparations, inhalation, burn-
ing of vital points (moxibustion) and praying for gods were used to treat cattle diseases. Some of the medicinal
preparations by cattle farmers (87%) used in treatment of cattle are given in Table 1. The commonest route for drug
administration in cattle is through the mouth (90%). Other routes of drug administration include nose, ear, and anus.
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Some (15%) used charms to treat diseases and they incant and recite charms as a preventive measure during epi-
demics. Further they (21%) practiced branding of different symbols on the different body parts of the animal to treat
diseases associated with reproduction and lactation of cattle (Table 2). TVP were widely used by cattle farmers
(10%) to treat internal parasites while 38% of farmers to control external parasites. Plant preparations were used by
45% of the farmers when appetite is reduced in cattle. 26% of farmers used TVP for snake bites and identified prac-
tices were feeding of a mixture of extract of Leucas zeylanica leaves and Citrus aurantifolia. Carica papaya latex was
applied on the site of bite for insect bites. Plant leaves of Adathoda vasica, Vitex negundo, Clerodendrum infortu-
natum after boiling were used by 45% of farmers to foment the udder after parturition. 69% of farmers used mixture
of grinded 100 g of Azadirachta indica, 25g of Allium sativum and mixed with salt water till the final volume is 125 mL
and give orally before parturition to facilitate the parturition. Reductions in milk yield was treated by 74% of farmers
with hanging broken black color bangles in neck or massage the udder with boiled mixture of Ricinus communis, V.
negundo, Psidium guajava and A. vasica leaves. Ulcers were treated by using TVP by 15% of the farmers.

Conclusions Since these methods and practices have been successfully carried out for centuries in Sri Lanka in
cost effective and sustainable way, it is important to identify the effective components of these traditional veterinary
medicines and practices. If they are found to be effective, more widespread use of these methods would considera-
bly reduce the cost of treatments and to identify more sustainable methods in cattle production.
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MILK YIELD IN TUNISIAN HOLSTEIN COWS
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Summary: Dairy cattle represent an essential component of the Tunisian agriculture system by affording fundamen-
tal strategic products. Therefore, it is a primordial sector that should be developed continuously in order to ensure a
sustainable development and maintain of the national productivity level. In this context the objectives of this study
were to determine the level of milk yield in the Tunisian Holstein herds and to quantify the environment contribution in
the daily milk production performances. Analysis have focused on 151 275 test-day records between 2006 and 2011
of 18 144 Holstein cows in their first, second and third parity, calved between 2006 and 2011 and belonging to 116
herds which were divided into 8 groups according to their sizes. Daily average milk yield was calculated and the envi-
ronment contribution was estimated per herd size group. The average daily milk yield of the whole cows was about
20.19 kg (£8.33 kg) and it has varied from 15.22 kg (£7.97 kg) to 26.21 kg (+8.46 kg) between herd size categories
where only 0.07% of cows have reached 50 kg/day. The variance analysis of milk yield has showed a specific effect
of every fixed factor within each herd category due to the existential variability in climatic conditions and herd man-
agement circumstances for the different production systems encountered in Tunisia. According to this trend, milk
yield has varied differently and the productivity level has proved low mainly in small herds. Environmental conditions
in Tunisia are characterized by an increased instability revealing hard climatic conditions and a lack in herd man-
agement which disadvantage the appropriate expression of the genetic potential of cows, predominantly among
small herds where the impact was more pronounced.

Introduction: Livestock is a primordial sector in Tunisia that covers 32% of the national agricultural production,
whose 73% are insured by dairy cattle. Holstein cows have greatly take advantage of all agricultural adjustment pro-
grams that the self-sufficiency in milk, scheduled for 2011, was achieved much before in 1999-2000 (Elloumi et Es-
samet, 1997). Dairy performances result from the interaction between genotype and the permanent environ-
ment and the Tunisian environment is characterized by considerable physical and climatic variations and most
breeders are small farmers with inadequate experience which have emerged diversity in herd management and fluc-
tuation in milk yield (Hammami et al., 2009). The aim of this paper was to quantify the recent milk yield level in Tuni-
sian Holstein herds and to highlight the contribution of the fixed factors.

Materiel and methods: The data used are those of the official milk recording conducted by the Agency of Livestock
and Pasture (O.E.P). After edition, the file included 151 275 test-day data recorded on 18 144 Holstein cows in their
first, second and third parity, calved between 2006 and 2011 and belonging to 116 herds. Days in milk ranged be-
tween the 25th and the 365th day of lactation and were classified into 34 intervals of 10 days. Herd sizes (HS) have
varied between 50 and 1712 cows and were classified into eight balanced groups (HS=50, 50 < HS < 100; 100 < HS
< 150; 150 < HS < 220; 220 < HS < 300; 300 < HS < 400; 400 < HS < 600; HS > 600). Based on the herd size cate-
gory, average daily milk yield was calculated and the effect of the non-genetic factors was performed according to
this fixed linear model:

Yikmno= M + Pi+ CM; + CYx + DIM, + MF + Hy + €ijkimno

Where Yixmno is the observed daily yield of the cow in parity i (i=1, 2, 3), controlled in month j (j=1, ..., 12) during the
year k (k = 2006,..., 2011), for days in milk | (I = 1,..., 34), milked with m frequency (m = 1, 2, 3), in the herd of n size
(n=47,21,17,11,10, 5, 3 and 2 respectively). u = overall mean; P = the parity effect; CY = the control year effect; CM
= the control month effect; MF = the milking frequency effect; DIM = days in milk effect and e = the residual errors.
The least squares estimation was carried by the General Linear Model procedure (GLM) of SAS program (Statistic
Analysis System, 2003).

Results and discussion: The average daily yield is about 20.19 kg (+ 8.33 kg/day) and varies from 15.22 kg
(£7.97kg/day) to 26.21 kg (£8.33kg) between herd categories demonstrating that the yield may be more intense in a
small herd rather than in a medium herd. Most of cows produce between 10 kg and 30 kg and only 0.07% has
reached 50 kg. According to CIWF (2012), Holstein cows produce about 28 kg to 30 kg per day, thus the daily milk
yield in Tunisia is considered low. The variance analyses has shown that daily milk yield is specifically explained in
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every herd size category. The highest coefficient of determination corresponds to small herds (<50 cows) and the
lowest coefficients are relative to large herds (from 400 to 600 cows).This explains a different environmental sensitiv-
ity and indicates a more pronounced action of the environment factors in small herds. The herd is an important factor
in Tunisian dairy cows where milk production intensity relies on geographical affiliation, annual climate change,
breeding systems and all the associated constraints as Hammami et al. (2009) have reported. Darej et al. (2010) and
Bousselmi et al. (2010) have also explained that herd performances in Tunisia are closely related to the specific fac-
tors within each herd which determine the adaptation level and therefore the capacity of cows in the expression of its
genetic productive potential. This shows an insufficient level of management in Tunisia and as result, the productive
potential of the cow is directly affected generating dramatic decreases in milk yield.

Conclusion: Dairy performance depends upon genetic background and environmental factors. This study has dem-
onstrated a significant interaction between the environment and genotypes in Tunisia showing that every genotype
responds differently to a given environment. Therefore the poor milk yield level results from a lack in breeding and
management conditions then the insufficient milk yield is alarming and breeding of Holstein requires better under-
standing of the environmental sensitivity and optimizing the husbandry in order to enhance productivity.
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Summary

To increase production level increase of number of piglets born per litter has been one of the main breeding goals
during the last decades. The negative welfare consequences on piglets being born in a large litter are well known
while the welfare impacts on sows that produce large litters are more uncertain. The aim of this study was to investi-
gate the effect of first parity litter size on sow stayability and lifetime production.

Sows having a small (<12 piglets total born; SL) or medium (12-14 piglets total born; ML) first parity litter size had
significantly (p <0.001) more litters before end of production than sows having a large (>14 piglets total born; LL) first
parity litter size. Sows with LL was significant (p<0.001) less likely to have a second litter than sows with SL and ML.
Sows with SL and ML had the highest lifetime production of weaned piglets.

The results of this study indicate that it is important take first parity litter size into account when assessing sow wel-
fare and profitability in commercial piglet producing herds. Having a SL or ML was found to have a positive effect on
sow stayability and lifetime production.

Introduction

During the last decades, one of the main breeding goals in commercial piglet production has been to improve pro-
duction efficiency by increasing the number of piglets born in each litter. However, this development also has poten-
tial negative consequences on animal welfare and production of piglets and sows.

The possible welfare impacts of large litter size on piglets and sows have been reviewed by Rutherford et al. (2013),
and they includes an increase in number of piglets that are born dead, a decrease of piglet survival until weaning and
larger variation in body weight of the piglets that survives. The short and long terms effects of large litter size on the
health and welfare of the sow are more uncertain and have not been studied to the same extent.

The aim of this study is to investigate the effect of first parity litter size on sow stayability and lifetime production.
Material and methods

This study was performed as a retrospective study using data from a sow database established at the Swedish Uni-
versity of Agricultural Sciences. From this, only sows that had produced at least one litter and were registered dead
sometime between 2003-2012 were selected. Sows also had to be, in various combinations, crossbreed of Landrace
x Yorkshire. To be kept in the dataset herds had to contribute with = 1% of the observations and having mainly
crossbreed sows. The final dataset included a study population of 31 311 sows in 22 herds.

The exposure of interest was the size of the sows’ first parity litter, i.e. the total number of piglets born. This was di-
vided into three groups; small (<12 piglets; SL), medium (12-14 piglets; ML) or large litter size (> 14 piglets; LL).

To evaluate sow stayability the probability of having a second litter and the number of litters produced at time of
death (PL), were analysed. Lifetime production of born piglets (LPBT), lifetime production of piglets born alive
(LPBA), lifetime production of weaned piglets (LPW), percentage piglets born dead (PPBD) and percentage piglets
dead between birth and weaning (PPDW) were analysed.

The unit of interest was sow and litter size was treated as independent variable. Effect of litter size was tested on one
dependent variable at a time. Probability of having a second litter had dichotomous outcome and was analysed using
cross tabulation (Chi-square test). All other dependent variables were ordinal and had non-normal distribution and
therefore non-parametric tests were used (Wilcoxon rank sum test). The statistical software used was Stata (release
12, StataCorp LP, College Station, TX).
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Results

Sows having a SL or ML had a significant (p <0.001) higher median PL than sows having a LL. Sows with a LL had a
significant higher median LPBT than sows with ML or SL (p<0.05 and p<0.001 respectively). Sows having a LL or ML
had a significant higher (p<0.001 respectively) LPBA than sows with SL whereas sows with SL or ML had a signifi-
cant higher (p<0.001 respectively) LPW than sows with LL (Fig. 1).

Sows having a SL had a median PPBD of 4.3% and a median PPDW of 6.3 %, whereas ML sows had 5.0% and
15.1%, respectively, and LL sows 6.3% and 22.6%, respectively. Thus, LL sows had significantly higher PPBD (p
<0.001) and PPDW (p <0.001) than SL and ML sows. ML sows had significantly higher PPBD (p <0.001) and PPDW
(p <0.001) than SL sows.

Sows having a LL was significant (p<0,001) less likely to have a second litter (OR=0.84; Cl 0.78 to 0.90) than sows
having SL or ML (OR=1.00 and OR=1.00; CI 0.94 to 1.07, respectively).

Discussion

Sow stayability and lifetime production are important factors in commercial piglet producing herds. Profitability is
based on sows’ abilities to stay long enough in herd to pay off their own rearing costs and their abilities of deliver
weaned piglets. Sow stayability and ability to have a high lifetime production of weaned piglets would then be one of
the most interesting results from this study.

It may seem logical that the more piglets a sow give birth to, the more piglets she will wean, and herd profitability will
increase. However, our results indicate that the lifetime production of weaned piglets is higher for sows with small or
medium sized first litters, compared to sows with large litters. This mainly due to the results that these sows had a
higher number of litters produced at time of death and a higher probability of having a second litter.

Sow welfare and production may then be improved by a management strategy of keeping sows with a small or me-
dium sized first parity litter, when planning for removal in herd.

However, the results of percentage piglets dead between birth and weaning indicate that lifetime production of
weaned piglets are influenced by management factors such as cross fostering. Further evaluation of litter size effects
on lifetime production of weaned piglets, where this type of influence can be controlled, is needed.

Conclusions

Having a small (<12 piglets) or medium (12-14 piglets) litter size in first parity was found to have a positive effect on
sow stayability and lifetime production. The results of this study indicate that it is important take first parity litter size
into account when assessing sow welfare and profitability in commercial piglet producing herds. Further evaluation of
the effects of litter size on health and welfare of sows is needed.
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Summary

An alternative husbandry system for chickens combines incubation, hatching and growing period at one location.
Advantages in comparison to conventional hatcheries are the reduction of cross-contamination by using only one
breeder parent flock, no transport stress for hatchlings and a prolonged hatch window, as well as early feed and wa-
ter intake with possible impacts on intestinal growth by minimal yolk sack use. Within one year, a total of 21 consecu-
tive trials were investigated. Per passage, 126,000 eggs were incubated in two microclimate hatchers for 17.5 days.
A total of 2,649,600 eggs of 3 different parent flocks (A-C) were taken into account. Average hatchability was
85.94%. Data varied between 77.17% (flock A) and 92.36% (flock C). Although best hatchability results were shown
in breeder flock C, also highest flock mortality was investigated (5.55%). Overall, a mean value of 1st week mortality
of 1.12% (0.71% - 1.46%) and a flock mortality of 4.53% (3.48% - 5.55%) were obtained. A positive correlation be-
tween 1st week mortality and flock mortality was shown at flock C (r = 0.85732/p = 0.0291).

Introduction

Several economic and commercial issues influence the management of broiler houses today. A possible disadvan-
tage of conventional systems is the necessary transport of one day old chicks to the stables. Hatchlings have to deal
with a deprivation in food and water access up to 60 hours by using their yolk sac reserves. But also inadequate air
conditioning during transport may adversely affect the health status of young chicks. Transport losses and injuries in
chicks with subsequent death are not uncommon. An alternative housing system might improve the start of the short
chick’s life by transporting only breeding eggs instead of day old chicks.

Materials and Methods

The data collection started with operating of the combined housing system in April 2013 and ended one year later in
April 2014. A total of 21 consecutive trials using genetic Ross 308 were investigated. Per passage 120,000 to
132,300 eggs from one breeder flock were incubated in two microclimate hatchers for 17.5 days. After being candled,
eggs changed the location to the 36.5 degree pre-warmed stable for hatching on the X-Track system (Vencomatic,
Veenendaal, The Netherlands). Although eggs were light screened, infertile eggs were taken into account for the
calculation of hatchability. Overall 2,649,600 eggs of 3 different parent flocks (A-C) were included in the analysis.
With end of the hatching period performance traits, including mortality, feed and water intake as well as the mean
daily weight gain were recorded continuously. The average daily live weight was automatically recorded by two digital
weighing scales (DWS-4-ZW, Hotraco Agri, Hegelsom, The Netherlands) that were installed within the stables. Fur-
thermore during 3 hatch period’s air temperature and relative humidity data were captured continually every 10 min
by a datalogger type Agent (Rotronic Ltd., Ettlingen, Switzerland). Statistical analyses were performed using SAS,
Enterprise Guide 6.1 (Statistical Analysis System Institute, Cary, North Carolina, USA).

Results

The mean hatchability of all 21 trials was 85.94 %. Data varied between 77.17 % (flock A) and 92.36 % (flock C).
Average rate of hatch for flock A was 84.13% (77.17% - 90.81%), for flock B 82.42% (77.87% - 88.89%) and for flock
C 91.02% (89.55% - 92.36%). Although best hatchability results were shown in breeder flock C, also highest mortal-
ity 4.53% (3.48% - 5.55%) was investigated in this flock, but also the lowest averaged 1st week mortality of 0.89%
(0,71% - 0,99%). The mean of 1st week mortality of all trials was 1.12% and ranged from 0.71% to 1.46%. The high-
est 1st week mortality was obtained for the hatchlings of flock A (1.46%), but also lower data (0.77%) were recorded,
so overall mean value balanced at 1.18%. Mortality rate of flock A behaved equally. The overall mean value was
determined at 4.45% (3.48% - 5.45%). In flock B, the 1st week mortality was 1.29% (0.93% - 1.4%) and the flock
mortality 4.41% (4.15% - 4.79%). The strength of the relationship between 1st week mortality and mortality, while
controlling the effect of the hatchability, was analyzed with a partial correlation measurement. A linear connection
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was detected for flock C (r = 0.85732), (p = 0.0291). In flock B mortalities were also positively correlated, but not
significant (r = 0.86783), (p = 0.0565). For flock A no correlation was determined (r = 0.57975), (p = 0.1725).

Discussion

Van de Ven et al. (2009) measured for a comparable Patio concept a hatchability of 96.49%, excluded infertile eggs.
Yassin et al. (2009) showed in a 2004-2006 ongoing field study involving 3 different hatcheries, an average hatcha-
bility of 87%. Bergoug et al. (2013) considered also the age of the breeder parents: young breeders (27 week)
achieved a hatchability of 88%: at 40 to 42 weeks of age breeders reached the highest values of 96% before de-
creasing to 73% for older breeders (59-61 weeks). In contrast, a relatively low value was described by Heier et al.
(2001) for the conventional breeding methods with 75.9%. It has to be taken into account that since 1998 the breed-
ing process has been evolved rapidly in recent years. It also should be noted that the higher rate of hatch in com-
bined housing systems is affected by the lack of final inspection regarding second grade chicks.

Conclusions

The results of broilers hatched on farm are comparable to conventionally produced chicken. Similar to Bergoug et al
(2013) highest hatchability of 91.02% (89.55% - 92.36%) was achieved in the younger breeders flock C (36-48
weeks breeder’s age) and the lowest result of 82.42% (77.87% - 88.89%) in the older breeders flock B (52-55 weeks
breeder’s age). For the middle age breeders flock A (40-52 weeks breeder’s age) hatchability of 84.13% (77.17% -
90.81%) was reached. The minimum value of 77.17% at flock A was possibly influenced by a transport damage of
breeding eggs at the beginning of operating. The system provides following advantages: a longer hatch window,
early feed and water access, no transport stress for hatchlings and possibly early gut development (Geyra et al.,
2001) by marginal yolk sac use.
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The main aim of the research presented in this article was to model the effects of important housing and manage-
ment factors on the hygiene level of pig pens and thus understand how top control and potentially improve pen hy-
giene in commercial piggery buildings. This project aim was achieved by modelling the hygiene levels assessed in a
large number of commercial piggery buildings. Hygiene levels were visually assessed in 160 piggery buildings using
a standardised 3-step scale system. This assessment system was based on previous publications and was further
developed taking into account practical management considerations. Engineering and management characteristics of
the piggery buildings were recorded at the time of sampling and these building characteristics were used in the sub-
sequent multi-factorial statistical analysis. The mean faecal contamination of pen floors in all study buildings was
36%. According to the model developed, hygiene levels were affected by the size of the farm (as described by the
number of sows), seasons, stocking rate per pen (kg weight/m2) and management of piggery buildings. Summer
conditions and continuous flow pig management resulted in reduced hygiene levels in pig pens. Piggery size posi-
tively, whereas stocking rate negatively associated with piggery hygiene. The results highlighted potential strategies
that can be used to reduce the negative effects of sub-optimal piggery hygiene on pig production, environment,
health and welfare of animals as well as piggery staff. In addition, the factors identified indicated the inherent difficul-
ties associated with managing and controlling dunging patterns on commercial pig farms.

Keywords: manure, dunging, pigs, hygiene, management, season, cleanliness

INTRODUCTION

Since the introduction of partially slatted floors in piggery buildings, the excretory behaviour of pigs has become a
crucial factor in the successful management of pig housing systems (Aarnink et al., 1996; Hacker et al., 1994). The
pig’s excretory activity can affect the pig's and pen cleanliness with obvious consequences for pig health, worker
safety and farm productivity (Whatson, 1978). Incorrect dunging patterns in partly slatted pens may lead to perform-
ance problems and almost certainly lead to management and labour problems. Previous studies demonstrated a very
strong association between pen hygiene (the percentage of solid floor covered by dung) and air quality (Banhazi et
al., 2010; Banhazi et al., 2008b; Takai et al., 1998). Unfortunately, very little information is available on the factors
affecting the excretory behaviour of pigs as in practice many factors could affect the development of dunging patterns
in pig pens (Olsen et al., 2001; Randall, 1980). It is generally accepted that several stimuli act together to produce
the pigs dunging pattern in pens (Wechsler and Bachmann, 1998). However, it is not known what factors will influ-
ence dunging pattern in Australia under commercial conditions. Therefore, a study was designed to identify the sta-
tistically significant factors affecting pen soiling in Australian piggery buildings.

MATERIALS AND METHODS

Details of the design of the study, techniques used for environmental data collection and analysis have been given
previously (Banhazi et al., 2008a; Banhazi et al., 2008b). A total of 160 piggery buildings were included in a study,
and housing and management information relevant to individual buildings were documented in detail. Environmental
information, including temperature and humidity readings were recorded in all buildings using Tinytalk temperature
and humidity data loggers (Tinytalk-2, Hasting Dataloggers, Australia) over a 60h period. The dunging pattern in the
study buildings were assessed at the time of data collection by classifying the pen cleanliness into three distinct
classes, as were done in previous studies (Aarnink et al., 1997; Aarnink et al., 1996). Pen hygiene was deemed to be
‘good’ if less than 10% of pen floor was contaminated by faecal material (average area covered by dung = 5%). If
between 10 and 50% of the pen floor was contaminated with faecal material, then the hygiene level was deemed to
be ‘fair’ (average area covered by dung = 25%). More than 50% floor contamination resulted in the pen classified as
having ‘bad’ pen hygiene (average area covered by dung = 75%). The data collected was forwarded to South Austra-
lia for storage and analysis. To facilitate meaningful data analysis, the classification grades were later turned into
percentages, as described above. The dependent variable of interest for this study was the extent of floor contamina-
tion (%) with manure. The data was analysed using the forward selection procedure in General Linear Model (GLM
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PROC) (SAS, 1989). The results presented here are based on the least squares means (+ confidence intervals) of
fixed effects. As the hygiene standards of pig pens are influenced by many factors, the model was developed at the
90% confidence level to ensure that all important effects likely to influence dunging patterns will be identified.

RESULTS AND DISCUSSION

Table 1 summarizes the basic statistical measures of the raw data collected in the study buildings. The significance
of each effect associated with pen hygiene is summarized in table 2. Significant results are shown in figures 1 and 2
and in table 3. The study identified the key factors affecting hygiene levels inside pig building as (1) farm size, (2)
season, (3) management, and (4) stocking rate.

Table 1. Level of floor contamination (%) across all study buildings

Parameter Mean SD Range  No. of buildings

Contamination of pen floor by faecal

material (%) 36 21 70 112

Table 2. Significance of effects associated with hygiene level in the model developed at the 90% confidence levels
Probability of the individual

effects

Number of sows (farm size) 0.002

Management 0.006

Stocking rgte per pen (kg 0.059
weight/m?)

Season 0.086

Figure 1: Effect of season on hygiene level (%) in Australian piggery buildings (LS means with SE, p<0.05)

Significantly higher percentage of floor contamination was observed in summer (46%) in piggery buildings than in
winter (36%) (Figure 1). In piggery buildings, winter temperatures are lower than in summer, thus pigs tend to use the
concreted areas appropriately for resting and the slatted areas for defecating. However, in summer when tempera-
tures are high, pigs are forced to rest on the slatted area in order to keep themselves cool, thus making the slatted
area unavailable for defecating. Studies by (Aarnink et al., 2000; Aarnink et al., 2001) have also shown that the foul-
ing of the solid pen area increases with increases in the ambient temperature. A clear “Inflection Temperature” (IT),
the temperature at which pen fouling increases, was found for a range of pig weights. This temperature ranged from
25°C for 25 kg pigs to 20°C for 100 kg pigs. Therefore, the main aim of managing dunging patterns in summer
should be to discourage pigs to rest on the slatted areas.
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Figure 2: Effect of pig management (all-in/all-out, AIAO vs. continuous flow, CF) on floor contamination (%)
in Australian piggery buildings (LS means with SE, p<0.05)

Higher level of pen floor contamination was observed in continuous flow (CF) buildings (49%) when compared to
building (32%) managed on the all-in/all-out (AIAO) basis (fig. 2). It is important to consider the management of the
buildings, when assessing dunging patterns, as building management will directly influence both the thermal and
social environment of pens. In addition, the beneficial effects of regular cleaning between batches will have a direct
impact on pen cleanliness in AIAO buildings.

Table 3. The effects of covariates on the level of pen floor contamination (%)

Parameter Covariate Slope
Pen hygiene Number of sows (farm size) Positive
Pen hygiene Stocking rate (kg pig/m2) Negative

Sow numbers, which was an indicator of farm size, was positively correlated with hygiene levels in the study build-
ings (table 3). As expected, on larger farms the floor contamination level tends to increase. It has been hypothesized
that, on larger farms, because of work pressures, less time is available for cleaning and general maintenance of the
pigs’ environment. The increased intervals between cleaning episodes create an ideal environment for reduced build-
ing hygiene.

Unexpectedly, stocking rate was negatively correlated with hygiene level in grower, finisher and weaner buildings
(Table 3). However, further analysis demonstrated that this overall effect was heavily influenced by the close rela-
tionship between improved hygiene and increasing stocking rate in weaner buildings (data not shown). In
grower/finisher building the relationship was positive indicating that increasing stocking rates will result in greater
level of floor contamination. The explanation for these results is not easy, but it could be hypothesised that in weaner
buildings the higher stocking rates will result in better self-cleaning of the fully slatted floors, which are typically used
in weaner buildings. One of the main benefits of using fully slatted pigpens is to be able to separate the pigs from the
excreta. The pigs will ideally deposit and then trample on the excreta forcing it to fall through the slats into a channel
or pit below. The success of this system relies on providing conditions that encourage the pigs to trample excrete
often, so the floor becomes self-cleaning. Obviously, one of the best ways of achieving this is to increase stocking
rates in fully-slatted (weaner) buildings. However, in grower/finisher building the increased stocking rate resulted in
reduction in pen hygiene, though this effect was not statistically significant.

CONCLUSIONS

Our results demonstrated that the correct management of air temperature and stocking rate (SR) are the most practi-
cally beneficial ways of improving pen hygiene in piggery buildings. Temperature decrease will have a beneficial
effect on pen hygiene in partially slatted pens, but there is a lower limit below which temperature cannot be reduced,
as it would interfere with thermal comfort. In the same way, SR cannot be decreased drastically, due to potential
negative economic impact. Farm size again cannot be manipulated, as the general trend toward larger farm size is
driven mainly by economic considerations. In the same way, seasonal effects have to be accepted, but producers
must be aware of the increased risks of reduced pen hygiene associated with summer periods. All these and poten-
tially other factors must be taken into consideration, as practical experience demonstrated that dunging patterns are
influenced by the combination of many factors under commercial conditions. Only through careful management and
design of pigpens will correct dunging patterns be achieved. Care must be taken when designing and importantly

93



managing the buildings and pens to create a pen environment that is suitable for the development of correct dunging
patterns.
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Summary

Organic production may give laying hens improved welfare compared to enriched cages or indoor aviary systems.
However, an organic system may increase the risk of e.g. parasitism, feather pecking and cannibalism. In order to
improve bird health and welfare a European project with in research action CORE Organic II, was conducted. The
aim was identify potential risk factors for various health and welfare issues in organic laying hen farms, by an epide-
miological study.

At the farm visits data were recorded by the observations at the farm and through structured farmer interviews; the
interview record comprised general farm information about the birds, housing conditions, feeding and management
procedures. Furthermore, bird use of ranging area and clinical scoring (incl. plumage) was performed. Sampling for
red mites and endoparasites was performed. For this cross sectional study, 120 organic layer farms were recruited in
eight European countries.

Paddock access time was found to have a significant negative association with the Ascardia galli burden in the laying
hens. Increased percentage of feather damage was associated with several management factors. Ranging behaviour
was a partly influenced by weather conditions, but increased ranging was promoted by housing and management
factors. Thus, the health and welfare status can be improved by refining management routines including feeding
strategy.

Introduction

Organic production may give laying hens improved welfare compared to enriched cages or indoor aviary systems, as
organic birds are kept at lower stocking density and have access to free range grazing. However, an organic system
may increase the risk of e.g. parasitism (helminths and mites), feather pecking and cannibalism in the layers. The
prevalence of helminth infection may be high in laying hens kept in organic and free-range production systems, and
the infections may be associated with production losses and poor animal welfare (Permin et al. 1999). The poultry
red mite (Dermanyssus gallinag) can cause irritation and restlessness with a negative impact both on the welfare and
the production (Eckert et al., 2005).

Feather pecking consists of forceful pecks and pulls of feathers that are frequently eaten and results in feather loss
on the back, vent and tail area (Rodenburg et al., 2013). Apart from being an animal welfare issue, feather pecking is
an economic problem, as birds with feather damage need up to one third more feed. Provision of environmental en-
richment and access to free range may decrease the risk of feather pecking (Gebhardt-Henrich et al, 2014).

In order to improve bird health and welfare in organic laying hens, a European project within research action CORE
Organic Il was conducted. The aim was to identify potential risk factors for health and welfare problems in organic
laying hen farms focusing on parasites, feather pecking and use of ranging areas.

Material and methods

The study comprised 120 organic layer flocks in eight European countries (Austria, Belgium, Denmark, Germany,
Italy, the Netherlands, Sweden and the UK). The farms studied were visited twice during the production cycle and at
the farm visits data were recorded through structured farmer interviews and by the observations at the farm. The
interview record comprised general farm information about the birds, housing conditions, feeding and management
procedures, and information regarding e.g. design and conditions of housing, incl. veranda and free range was re-
corded by the observers. Furthermore, bird use of ranging area was recorded and at the end of lay visit, 50 hens per
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flock were scored clinically regarding plumage, keel bone and feet etc. Sampling for red mites and endoparasites
was performed at the visits.

Prior to the farm visits inter-assessor agreement was evaluated after training of all 12 assessors on a training farm.
The training was iterated when inter-rater agreement was found to be too low, and training was finished when at least
acceptable agreement (kappa >0.40) was achieved for all scores.

In the statistical analysis, the magnitude of the influence of the following factors was investigated: feeding manage-
ment, pullet rearing, provision of occupational material, use of free range and other flock characteristics.

Results and Discussion

Data were collected from 114 farms at peak of lay, 110 farms at end of lay, and from 56 farms parasitological autop-
sies were made on at least 15 hens per flock. For hen health parameters, 50 hens were examined per flock at the
end of lay and 15 faecal samples taken for helminth egg analysis at each visit (peak and end of lay). One level sys-
tem was found in 64%, in the farms and 36% had multi-tier system indoor. Range rotation was applied in 28% of the
farms, whereas 72 % never changed ranging areas between batches.

Parasites

A total of 907 hens from the 56 flocks were examined post mortem; and 69% of the hens had at least one intestinal
Ascaridia galli worm (adult or juvenile). Among the three helminth species, the most common parasite, as determined
by detection of worms at necropsy, was A. galli (69 %), followed by Heterakis spp. (32%) and cestodes (13%). Out of
the 897 faecal samples examined from the 55 flocks, 66 % of the samples were positive for ascarid/heterakis eggs.
No correlation was found between total ascarid worm count post mortem and EPG.

Out of the eight management factors analysed, paddock access time was found to have a significant negative asso-
ciation (P<0.05) with the A. galli worm burden in laying hens. None of the eight factors had a significant association
with A. galli prevalence, ascarid/heterakis prevalence or ascarid EPG.

Mites infestation was determined in 101 flocks at visit 1 and 107 at visit 2 was used for the analysis. The most preva-
lent scores were 1-1000 red mites per trap.

Feather pecking

At the end of lay visit 15% of the flocks had severe feather damage, 20% had moderate and 65% had little/no feather
damage. Increased percentage of hens with feather damage was associated with longer pre-lay feed was fed, if
more different feed phases were fed, in case of lower protein, lower methionine, lower percentage of hens in the
veranda, lower percentage of hens in the free range area, more times dewormed, higher no of alternative treatments,
no litter replacement or topping, if roughage was provided during rearing, if there was no natural light source and in
case of a needle vaccination after rearing.

Increased percentage of hens with body wounds was associated with longer pre-lay feed was fed, if more different
feed phases were fed, in case of lower protein, higher degree of blood mites, no needle vaccination at placement,
lower calcium and no litter topping.

Use of ranging areas

The overall average maximum percentage of birds on the range was 23.7% of the flock, with a minimum percentage
of 0.30% and a maximum percentage of 76.6%. The percentage of birds ranging decreased as the flock size in-
creased (P<0.001), and an increase in range area per hen resulted in an increase in the percentage of birds ranging
(P<0.01), but the ranging decreased as the area of the covered veranda increased (P<0.001). Temperature had a
parabolic effect on ranging, with the number of birds on the range increasing up to a temperature of 17.7 degrees C
(P<0.001). A higher percentage of birds were on the range when there was no precipitation or a low wind speed
(P<0.01). The provision of feed on the range did not significantly affect ranging behaviour. However, the presence of
hedges or shelters increased the percentage of birds on the range (p<0.05). Bird mortality was not affected by birds’
ranging.
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Conclusions

This study is the largest epidemiological study of health and welfare in laying hens performed simultaneously in eight
European countries, and data from 115 flocks were recorded using the same methodology. Paddock access time
was found to have a significant negative association with the A. galli worm burden in laying hens. At the end of lay
visit 15% of the flocks had severe feather damage, 20% had moderate and 65% had little/no feather damage. In-
creased percentage of feather damage was associated with several management factors. Ranging behaviour was a
partly influenced by weather conditions, but increased ranging was promoted by housing and management factors.
Thus, the health and welfare status can be improved by refining management routines including feeding strategy.
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The combined effects of air temperature, stocking rate, stocking density and the concentrations of different airborne
pollutants were evaluated on the production efficiency of pigs under commercial farm conditions in South Australia. A
farrow-to-finish farm with 600 sows, located in South Australia, was used as an experimental site. This farm had
been free of Mycoplasma hyopneumoniae and Actinobacillus pleuropeumoniae for 10 years prior this experiment.
Commercial piggery buildings were divided into two separate compartments and the hygiene/air quality conditions
were improved in one compartment (experimental group) while the other section was managed according to normal
farm procedures (control group). The AIAO building sections were cleaned thoroughly between each batch of pigs to
completely remove the accumulation of dirt, dust and dung. The growth rate and environmental variables associated
with the experimental and control groups were monitored and compared. The concentrations of airborne particles
(total and respirable), airborne microorganisms (total, gram positive and fungi), NHz and carbon dioxide (CO2) were
monitored to determine air quality in both the experimental and control building sections. The statistical analysis (us-
ing general linear models) identified the reduction of ammonia, airborne particles and improved stocking density as
key factors contributing to improved production efficiency. Thus, it was concluded that improving the housing condi-
tions of livestock could result in improved profitability even on farms where it is not possible to directly improve the
health of farmed animals.

Keywords: pig houses, environmental quality, farm building, risk factors, dust, bacteria, ammonia, temperature,
stocking rate

INTRODUCTION

The major airborne pollutants that farm animals are exposed to in livestock buildings such as ammonia (NHs), air-
borne bacteria (total airborne bacteria, gram positive and fungal species), inhalable and respirable particles (Banhazi
et al., 2009) have the potential to significantly reduce the animals’ production efficiency, health and welfare (Kovacs
et al., 1967; Wathes et al., 2004; Done et al., 2005; Lee et al., 2005). These pollutants can attack the animals’ immune
systems, triggering an inflammatory reaction, and a reduced resistance to respiratory infection (Urbain et al., 1998).
Feed intake may also be reduced, resulting in reduced growth rates (Lee et al., 2005). In addition to the potentially
negative effects of airborne pollutants on the health and welfare of animals; airborne pollutants can also increase the
Occupational Health and Safety risks for farm workers (Banhazi et al., 2009). Additionally, airborne pollutant emis-
sions from livestock buildings could damage the surrounding environment (Banhazi et al., 2008a).

Age Segregated Rearing (ASR) is a method adopted in pig production systems to minimise the transmission of respi-
ratory diseases between successive batches of pigs, but ASR rearing method may also improve air and surface hy-
giene of piggery buildings (Cargill et al., 1998). In tumn, it has been hypothesised that the improved air and environ-
mental quality within piggery buildings will result in growth rate improvements of pigs. Therefore, the aim of this study
was to improve environmental conditions within experimental piggery buildings situated on a respiratory-disease-free
farm and to determine the effect of these improvements on the growth rate of pigs. To facilitate this experiment, the
growth rate (average daily gain, ADG) and air quality (AQ) parameters were monitored in piggery buildings with
(AIAO) and without improved management system (continuous flow, CF).

MATERIALS AND METHODS

A farrow-to-finish farm with 600 sows, located in South Australia, was used as an experimental site. This farm had
been free of Mycoplasma hyopneumoniae and Actinobacillus pleuropeumoniae for 10 years prior this experiment.
The experimental facilities (a second-stage weaner and a grower building) used in this study were naturally venti-
lated, with controlled-shutters on both sides and the buildings had partially slatted floors. Approximately 200 pigs
were housed in the AIAO sections, which were created at the end of each building using tarpaulin material (Cavacon
5000Q, Tolai marketing, Adelaide, Australia). Approximately 650 grower and 950 weaner pigs were housed in the CF
sections of the buildings. The tarpaulin partitions, erected across the buildings, were either attached directly to the roof
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line or hung from a wire at the eave-level of the building. This divided the buildings into two separate airspaces and
hence air movement between each section was significantly reduced. The AIAO building sections were cleaned thor-
oughly between each batch of pigs to completely remove the accumulation of dirt, dust and dung. The CF sections of
the building were treated according to the existing farm procedure, which did not include regular cleaning. The ex-
perimental setup ensured that the animals’ genetics, medication, diet and general management (such as feeding,
ventilation and effluent systems and husbandry) were identical for both CF and AIAO building sections.

At the age of approximately 6 weeks, 100 pigs were randomly selected and tagged before being divided into two
equal subgroups. One group was allocated to each treatment in each building. Conventional weigh-scales (Weigh
Crate, Ruddweigh, Guyra, Australia) were used to monitor the ADG of the second-stage weaner (6 to 10 weeks of
age) and grower (10 to 20 weeks of age) pigs in both the experimental treatment groups. Tagged pigs were weighed
each time they were moved, and when they were approximately 6, 12, 14 and 16 weeks of age. Over approximately a
2.5 year period, data was collected from seven batches of pigs, which were divided into the treatment groups. Ap-
proximately once a month, average daily gain (ADG), stocking density (SD), stocking rate (SR), temperature and AQ
parameters were determined at the facilities.

The concentrations of airborne particles (total and respirable), airborne microorganisms (total, gram positive and
fungi), NHs and carbon dioxide (CO2) were monitored to determine AQ in both the experimental and control building
sections. The measurements were averaged for the monitoring period spanning between weight measurements and
were treated as representative of the AQ conditions throughout the given period. Concentrations of airborne particles
were determined gravimetrically using cyclone samplers for respirable (<5 um) and Institute of Occupational Medi-
cine (IOM) samplers for total particles (Casella, Ltd., Kempston, U.K.), respectively and the filters were installed at a
height of 1.1-1.3 m as described previously (Banhazi et al., 2008b). A standard six-stage bacterial impactor was
used to sample the total airborne microorganisms, gram positive bacteria and fungal species (Seedorf et al., 1998).
Samples were taken at about midday (1100 h to 1500 h), usually in the centre of the animal building and above the
pens. A multi-gas monitoring (MGM) machine was developed to continuously monitor NH3 and CO2 gases within the
building sections (Banhazi et al., 2008b; Banhazi, 2009). The SR (m? pen floor/ pig) was calculated for each group of
pigs and similarly the volume of airspace in each building and section was also measured, and the SD (m? airspace/pig)
calculated. The number of pigs in each section or airspace was recorded at each visit. In all buildings, temperature
data was recorded using Tinytalk temperature loggers (Tinytalk-2, Hastings Dataloggers Pty. Ltd., Port Macquarie,
Australia) (Banhazi et al., 2008b).

To minimise the natural variation caused by the ADG recorded for the weaner and grower pigs, the percentage
change in ADG recorded in the AIAO and CF building sections was analysed as dependant variable using GLM pro-
cedure (StatSoft, 2001). The explanatory effects and covariates examined statistically were, total airborne particles
(g/m3), respirable particles (g/m?3), total airborne bacteria (CFU/m3), gram positive bacteria (CFU/m3), fungal species
(CFUIm3), NH3 (ppm), CO2 (ppm) air temperature (°C), SR (m?/pig) and SD (m3/pig), in the AIAO and CF sections.
As the number of data points available was limited, only main effects were tested. The statistical models were devel-
oped from the maximum model, by sequentially removing non-significant effects (P<0.05, based on type Ill estimable
functions) until only significant effects remained. GLM statistical procedure was used, as it is able to interpret results
reliably when handling unbalanced field data (StatSoft, 2001).

RESULTS

Table 1 shows the data used in the second analysis. A summary of the analysis concerning ADG improvement per-
centages is presented in Table 2, which includes the R2 value for the model developed.
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Table 1 Mean, maximum and minimum percentage of change in ADG and pollutant concentration values re-
corded in the study buildings (AIAO vs. CF)

Change in variables (%) Mean Minimum Maximum

ADG’ 6.1 0.5 11.6
Total airborne particles 48.4 8.8 83.3
Respirable particles 91.2 3.2 88.9
Total bacteria 17.1 3.6 95.5
Gram positive bacteria 22.8 0.5 62.0
Fungi 16.5 5.6 69.7
NH3 68.8 -3.6 97.3
Stocking density 3.7 -4.4 94

"Average daily gain

Throughout the study, an increase in airborne particle concentrations was not recorded in the AIAO sections, al-
though at times, the reduction in the concentration of airborne particles was small (approximately 3 %). The maxi-
mum reduction in the concentrations of airborne particles ranged between 85-90%, thus, the AIAO management did
not completely eliminate airborne particle pollution. Across all batches of pigs, improvements in ADG varied between
0.5 (essentially no improvement) and 11.6%. On average, the respirable and total airborne particles were reduced by
approximately 50% and the concentrations of viable airborne particles (total bacteria, gram positive bacteria and
fungal species) were reduced by approximately 20%. The greatest reduction was achieved in the concentration of
ammonia, however, on at least on one occasion the ammonia concentration increased by approximately 4% in the
AIAQ sections.

Table 2. Tests of significance for effects associated with percentage improvement in ADG in the model de-

veloped
Effects for weaner sections (Model R = 58.9 %) ADG Slope
Reduction in the concentration of total airborne particles (%) | p=0.0327 positive
Reduction in the concentration of respirable particles (%) p=0.0029 positive
Reduction in the concentration of ammonia (%) p=0.0425 positive
Improvements in stocking density (%)* p=0.0044 positive

“Increase in available airspace per pig

Four variables were identified during the second analysis that had a significant positive affect on the percentage-
ADG. These variables were the percentage-change in concentration of (1) total airborne particles, (2) respirable par-
ticles and (3) ammonia. In addition, (4) the percentage of improvement in SD (i.e. more airspace availability per pig)
was identified as the fourth factor. All of these variables were positively associated with ADG improvements. The
model developed explained approximately 60% of the variation in ADG improvement.

Neither temperature nor CO2 concentrations (indicator of ventilation levels) were significantly different between the
sections (data not shown). These variables did not influence ADG in the weaner or grower sections either. These
findings confirm the reliability of the study results, as according to the analysis these variables did not interfere with
the main experimental effect of AIAO versus CF management.

DISCUSSION

The statistical analysis determined the factors that were significantly associated with percentage improvement in
ADG (AIAO vs. CF sections). Four covariates were identified as having a significant effect on percentage of ADG
improvement and the model developed explained a large percentage of the observed variation (R2=60%). While
approximately 40% of the variation in ADG improvement is still unexplained, the model developed appears to be
more robust (Table 2). The covariates identified were the reductions in the concentrations of, ammonia (%), respir-
able (%) and total airborne particles (%). In addition, improvement in SR (% improvement in available airspace space
per pig) was identified statistically as having a significant effect on ADG increase (%).
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According to the model, ADG of pigs was positively associated with the reduction in the concentrations of these key
airborne pollutants.

The results achieved on this farm demonstrate the benefits of converting existing CF facilities into AIAO production
systems, even in high health status herds. During this experiment, the AIAO management system allowed the facili-
ties to be thoroughly cleaned between batches, which resulted in considerably improved air quality. It is likely that the
better AQ and improved environmental conditions reduced the stress on the pigs’ immune system, resulting in in-
creased production efficiency (ADG) and thus potentially in financial gain.

There was a marked and consistent improvement in AQ in the AIAO sections throughout the experiment. When
comparing the concentrations of different airborne pollutants recorded during this study using one-way ANOVA, it
was demonstrated that concentrations of almost all airborne pollutants (including ammonia, total and respirable air-
borne particles) were significantly reduced (P<0.05) in both the weaner and grower AIAO sections (results not
shown). The percentage-reduction was noticeable for all pollutants in both AIAO sections when compared to their CF
equivalents. However, despite these significant reductions, only a handful of covariates were identified by the statisti-
cal models, as having a statistically significant effect on ADG. These results also highlight the importance of using
appropriate statistical methods when analysing the results of studies implemented on commercial farms.

The SD and SR differences (identified by the GLM analysis as significant) were actually relatively small and statisti-
cally non-significant when initially analysed by simple one-way ANOVA. However, according to the analysis, even
this relatively small difference in SR had a significant impact on ADG and on the percentage of improvement in ADG.
It is still questionable whether the identified effects were a causal effect or simply the identification of a parameter
that was consistently better in the AIAO sections. Further experiments are needed to answer these questions. How-
ever, based on current results, it appears that improved SR and SD is an important aspect of improved pig manage-
ment. The reduced stress caused by greater available space and the potentially reduced heat stress due to reduced
crowding (and thus better cooling opportunities for individual pig) might have contributed to this observed ADG im-
provement. In addition, it is also likely that the combined impact of a small SR and SD improvement per pig would
add up to a significant improvement when assessed on a pen and/or on building level.

CONCLUSIONS

In summary, the experiment demonstrated the potentially positive effects of improved environmental conditions in
piggery buildings. The statistical model identified factors that had an affect on ADG in piggery buildings. The pig in
the AIAO sections had significantly higher ADG when compared with pigs housed in their paired CF sections. SR
and SD were positively correlated with ADG while the concentrations of all airborne pollutants were negatively corre-
lated. Careful management of these factors could lead to the improved financial performance of the farm. It is impor-
tant to note that during this study a large and significant reduction in the concentration of airborne pollutants was
achieved under commercial farming conditions. It would be expected that an ADG improvement would be experi-
enced on other farms as well after reducing the concentrations of these pollutants. However, the extent of AQ im-
provements might vary between farms, and thus, might not translate to statistically significant ADG increase else-
where. Especially in piggeries where high levels of building hygiene are maintained, additional improvements in
hygiene and reduction in airborne pollutants may be difficult to achieve. Nevertheless, even ADG improvements that
are non-significant statistically could result in significant economical gains on commercial farms.
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SUMMARY

Bedding used in stables is an important factor affecting the quality of the air horses breathe, which in turn, influences
the condition of their respiratory tract. Acid-base balance demonstrates the efficiency of gas exchange and therefore
the condition of the respiratory tract.

In the investigation 8 healthy horses were used. The investigation was divided into 3 three-week long stages, during
which straw (S), peat moss with shavings (PMS) and crushed wood pellets (CWP) were used. After application of
each of the bedding the arterial blood was collected and the following parameters were analyzed: pH, partial pres-
sure of carbon dioxide (pCO,), partial pressure of oxygen (pOz), oxygen saturation (O2SAT), total amount of carbon
dioxide (ctCO2) and the concentration of bicarbonate (HCO3). The results were analyzed statistically.

The various stages of research influenced significantly the differentiation of arterial blood parameters in terms of
acid-base balance. When CWP was used the mean pH value of blood (7.44) was similar to when PMS (7.43) was
used. The obtained values were higher (p<0.01) than blood acidity when using S (7.39). In case of pCO2 mean CWP
value (49.23 mmHg) was higher (p<0.05) than the mean S value (44.11 mmHg). PMS value (46.50 mmHg) was in-
termediate. The opposite trend was observed in the evaluation of pO2, which was the highest when using S (109.04
mmHg), and the lowest when CWP (93.41 mmHg). The highest values of HCO3 and ctCO2 were found when using
CWP (33.99 mmol/l, 35.49 mmol/l). They were higher (p<0.01) than S (27.29 mmol/l, 28.68 mmol/l) and PMS (29.74
mmol/l, 31.07 mmol/) values. The lowest O.SAT was found when using CWP (93.06%). The obtained value differed
(p=<0.05) from the data obtained when S (97.49%) and PMS (97.21%) were used.

The obtained results indicate that for the horses’ respiratory system, the least favourable bedding was crushed
wooden pellets.

INTRODUCTION

The bedding material is one of the technological elements in stables. According to Regulation of Polish Ministry of
Agriculture and Rural Development (14) it is recommended to use bedding materials in all keeping systems for
horses. In Poland as well as in the other parts of the world the most popular bedding material used in stables is
straw. Taking into consideration horses behavioural needs, straw is the most acceptable material for laying down (11,
13, 18), and also provides occupation for animals during their stay in the stable (18). On the other hand straw has
number of disadvantages such as weak absorption of water and ammonia (1, 3, 10). Straw bedding is also character-
ized by high dustiness (6). In comparison with alternative bedding materials the dustiness of straw can be twice or
even three times higher (2). Comparing straw with other bedding materials have also shown its higher endotoxin
contamination (12, 16). Different problem of usage of straw, especially oat kind may be eating it by horses which
makes impossible full feed intake control and may also lead to horses colic. On the other hand sharp blades of barley
straw may cause skin irritation of horses (17).

The disadvantages of straw mentioned above lead to searching new, alternative bedding materials. One of alterna-
tive bedding materials used in stables are straw pellets. Comparing with straw and wood chips this material is char-
acterized by the lowest dustiness (6). Thanks to technology used for producing pellets they are less microbiologically
contaminated than for example straw.

Growing popularity as a bedding material, is gaining peat. It is characterized by perfect water absorption. However it
constitutes a perfect environment for the development of pathogens. A serious disadvantage of this bedding is also
its high dustiness and dirtying up of horses (1).

Bedding used in stables is an important factor affecting the quality of the air horses breathe, which in turn, influences
the condition of their respiratory tract. Acid-base balance demonstrates the efficiency of gas exchange and therefore
the condition of the respiratory tract. The aim of the study was a qualitative assessment and analysis of impact of
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straw, peat moss with shavings and crushed pellets beddings used in the stables on health of horses, with particular
emphasis on the respiratory system.

MATERIAL AND METHODS

In the investigation 8 healthy horses were used. The investigation was divided into 3 three-week long stages, during
which straw (S), peat moss with shavings (PMS) and crushed wood pellets (CWP) were used. After application of
each of the bedding the arterial blood from the external carotid artery was collected (24 samples) and the following
parameters were analyzed: pH, partial pressure of carbon dioxide (pCO3), the partial pressure of oxygen (pOz), oxy-
gen saturation (O2SAT), the total amount of carbon dioxide (ctCO.) and the concentration of bicarbonate (HCOs).
Measurement of acid-base balance was performed on Rapidlab analyzer 348 (Siemens). The determination was
performed in whole blood drawn to the capillaries with lithium heparin using reagents compatible with the Siemens
company analyzer. The values of the investigated traits (+SD) were processed statistically using Statistica 10.0 PL
software. The verification of the results was conducted with the use of orthogonal single analysis of variance. To
determine the significance of differences between the analyzed features Duncan's test was used.

RESULTS AND DISCUSSION

The various stages of research influenced significantly the differentiation of arterial blood parameters in terms of
acid-base balance. The obtained data is presented in the table 1. When CWP was used the mean pH value of blood
(7.44) was similar to the value obtained during usage of PMS (7.43). The obtained values were higher (p<0.01) than
blood acidity when using S (7.39). However all obtained results were within reference values (4). In case of pCO:
mean CWP value (49.23 mmHg) was higher (p<0.05) than the mean S value (44.11 mmHg). PMS value (46.50
mmHg) was intermediate. The opposite trend was observed in the evaluation of pO2, which was the highest when
using S (109.04 mmHg), and the lowest when CWP (93.41 mmHg). Ferro et al. (5) stated that horses showing RAO
symptoms with a normal values of pCO2 had a normal pO2. But when the pCO, was higher the pO, was statistically
lower. A similar tendency was observed in the own study. The highest values of HCO3 and ctCO, were found when
using CWP (33.99 mmol/l, 35.49 mmol/l). The obtained results were slightly higher than the reference values (8, 15).
They were also higher (p<0.01) than the values obtained during usage of S (27.29 mmol/l, 28.68 mmol/l) and PMS
(29.74 mmol/l, 31.07 mmol/) values. The lowest O2SAT was found when using CWP (93.06%). The obtained value
differed (p<0.05) from the data obtained when S (97.49%) and PMS (97.21%) were used. The obtained results indi-
cate that during usage of CWP the oxygen saturation was lower than the reference value. Not sufficient oxygen satu-
ration is the effect of hypoxia of organism, it can accompany inflammation states of respiratory tract or chronic respi-
ratory diseases such as RAO (7). Kirschvink et al. (9) in their study concerning the influence of cardboard bedding
material on respiratory tract stated a substantial improvement of pCO2 and pO2 and deterioration among these pa-
rameters when using straw. Although the CWP bedding appeared to be the least favourable it should be mentioned
that most of the obtained results of acid-base balance were within reference values. Slight exceed of some values
were rather not connected to pathological states, because the horses stayed healthy during the whole investigation
period.

CONCLUSION

The obtained results indicate that for the horses’ respiratory system, the least favourable bedding was crushed
wooden pellets. It could be contributed to its high dustiness, which may cause mechanical irritation of respiratory
system.
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Summary

Aspects of on-farm animal welfare could be automatically and continuously monitored trough sensor technology.
Monitoring sounds produced in a pig house could potentially indicate situations of impaired animal welfare. The ob-
jective of this study was to investigate whether a 24-hour feed deprivation as a stressor can be detected by analysing
the number of pig screams. A newly developed pig scream sound monitor was used to count the number of screams
in one compartment containing 24 pigs. Two trials of 15 days were held, in which half the pigs were subjected to 24
hours feed deprivation. The number of detected screams were analysed with Friedman tests. The number of
screams was higher during the night of feed deprivation compared to the other nights (p = 0.006). This indicates that
monitoring of pig screams is promising to detect situations which impair animal welfare such as periods of hunger.

Introduction

Automated continuous monitoring of animals through sensor technology could make a substantial contribution to on-
farm animal welfare (Berckmans, 2008). Several examples exist in literature, such as detecting lameness in cattle
through camera technology (Viazzi et al., 2014) or monitoring respiratory diseases in pigs through detecting cough
sounds (Van Hirtum et al., 1999, Finger et al., 2014).

In literature an automated monitoring of high frequency calls by pigs was developed (Schon et al., 2004). These calls
were shown to be related to stressful situations such as restrictive feeding (Schon et al., 2004).

The aim of the present study is to see if there is a difference in number of screams during a 24 hour feed deprivation,
using a pig scream sound monitor detector. The assumption was that the change in behaviour would change the
number of screams and that the scream monitor would detect this.

Materials and Methods
Animal and housing

Two trials, each with 24 growing pigs (Piétrain Plus x Rattlerow Seghers), were conducted for a duration of 15 days
per trial at Agrivet research farm, Merelbeke, Belgium. The average weight of the pigs was 20.9kg at the start and
32.2kg at the end of the first trial, and 31.5kg and 43.0kg respectively, in the second trial. Pigs were divided into four
pens (1.60m x 2.35m) with six pigs each. The pens with one feeder space and one nipple drinker were located in the
same compartment. In each trial, two different randomly chosen pens were subjected to feed deprivation for 24 hours
starting at noon on day 11 of the trial. The experiment was approved by the Ethical Committee of the Faculty of Vet-
erinary Medicine at Ghent University (EC2012/125).

Scream sound monitor

The sound in the compartment was recorded with one microphone (C-4 Small Diaphragm Condenser Mic, Behringer,
Germany) positioned in the middle of the compartment at a height of 1.5 m with a precision of 16 bit and a sampling
frequency of 22050 Hz. Subsequently, the screams were monitored with an in-house developed pig scream sound
monitor algorithm. This monitor provided the number of screams detected per hour in the compartment. The hourly
values of the two trials were summed together, resulting in the total number of screams detected per hour for the two
trials together.
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Statistical analysis

The number of screams per hour and per day were subjected to statistical analysis to show an animal reaction to the
24 hours feed deprivation on day 11. Only periods during the night-time hours were analysed because of two rea-
sons. (1) All screams and sounds due to interaction with the researchers were eliminated in that way. (2) The time
instant when the animals regained access to the feeder was taken out, because considerable intensity of vocalisa-
tions by the animals were expected due to competition for feed. The night-time hours were defined from 22:00 to
06:00.

To detect a difference in the number of screams during the night time hours of the feed deprivation day, a Friedman
test was conducted on two datasets. The first dataset consisted of the number of screams during the night time hours
for all nights excluding the feed deprivation day. The second dataset included the feed deprivation day. It was as-
sumed that the number of screams in the former dataset would be similar. Hence a significant outcome of the test
would reject this. Lastly, it was assumed that the number of screams in the latter dataset would not be similar. Hence
a significant test would prove this.

Results

The Friedman test on all days excluding the feed deprivation day was non-significant (p = 0.413). However, the
Friedman test on all days including the feed deprivation day was significant (p = 0.006), meaning that the number of
screams did not differ between any of the nights, apart from the night of feed deprivation. Furthermore, the number of
screams during the night of feed deprivation was twice the average of the other nights. This can be seen in Figure 1.
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Figure 1: The number of screams in the compartment during the night. Day 11 was the night of the feed deprivation.
This indicated that during the feed deprivation night the screaming occurred more often due to a limitation in feed
associated with hunger.

Discussion

The results indicate that the vocalisation changed during feed deprivation and that this could be detected with an
automated pig scream sound monitor. The feed deprivation presumably impaired pig welfare by causing hunger. In
literature it was similarly proven that detecting high frequency calls of pigs could indicate a case of restricted feeding
(Schén et al., 2004).

Conclusions

These results show that an automated scream monitor can be used to detect feed deprivation. The number of
screams per hour during the feed deprivation period was significantly higher compared to the number of screams
during the nights before and after the deprivation period. It ought to be investigated further, whether these promising
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results may be further generalised to other situations of impaired welfare. An unknown event could impair the animal
welfare without the farmer knowing. Therefore, a scream monitor could warn the farmer so that the farmer can take
timely actions to prevent further suffering.
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Summary: A study was conducted to evaluate the effects of genotype and sex on growth performance and carcass
quality of broiler and layer male chicken. There was a significant effect of genotype on body weight, feed intake and
FCR (p<0.05). LM had higher % of blood, feather, shank, head and internal organ compared to BM and BF (p<0.05).
BM and BF had significantly higher values for dressing % (p<0.05). LM had least amount of subcutaneous fat in neck
(1.03 £ 0.12), subcutaneous fat in thigh (0.88 + 0.05) and abdominal fat (1.77 £ 0.10) despite of slaughtering ages
(p<0.05). Genotype had been shown to significantly influence on colour of P. major and B. femoris muscles. More-
over LM had least shear force value (p<0.05).

Keywords: Layer cockerel, Broiler, Growth, Carcass, Meat

Introduction

It is estimated that annually about 8 million day old layer chicks are produced in Sri Lanka (Livestock Statistical Bulle-
tin, 2014) thus resulting similar number of day-old-male layer chicks too. The number of day old male layer chicks
likely to be increased day by day with the increase of Sri Lankan egg consumption. Therefore elimination of these
day old layer cockerel chicks is a great problem for hatcheries. However sustainable solutions for the egg industry
enabling the utilization of these males are needed. The scope for utilizing cockerels as a source of animal protein for
human consumption is high. Male chicks from layer strains reared for meat have desirable flavour and less abdomi-
nal fat (Murawska, et al., 2005; Murawska and Bochno, 2007). But studies done on fattening of laying-type cockerels
are few. Therefore this study was conducted to develop an ethically justifiable production system for layer-type males
and to evaluate growth performance and carcass quality of brown layer cockerel verses broiler chickens.

Material and methods

A total of 180 one-day-old Broiler male (BM), female (BF) and brown layer male (LM) chicks were distributed into 9
floor pens in a completely randomized design. Broilers were reared to 8t weeks and others reared till 16t weeks and
all birds were fed the same standard broiler commercial diets adlibitum. The body weights, feed consumption and
FCR were recorded at weekly intervals. Two birds from each replicate were randomly selected at 4t, 6, 8th, 12t and
16t weeks for carcass trait assessment. Abdominal fat content around vent and subcutaneous fat content in (clavico-
cervical (neck) and sartorial femoral (thigh)) were measured. Instrumental colour measurements (CIE L* a* b*) of
Pectoralis major and Biceps femoris were taken as described by Souza et al., 2011. Tenderness was measured fol-
lowing a procedure similar to Abdullah and Matarneh., (2010). The data were analyzed by ANOVA and mean sepa-
ration was done by using Duncan’s multiple range test.

Results and Discussion

Genotype was significantly (p<0.05) affected body weight during 16 weeks of age. There was an increasing trend in
body weight as the birds advanced in age but the mean body weight values were increased marginally with the in-
crease in the age of LM. At the age of 4, 6 and 8 weeks, LM, in comparison to broiler chicken (BM or BF) of the same
age, had a 3.9, 3.5 and 3.3 times smaller body weight, respectively. BM had 6.25 % mortality within the 8 weeks of
age while BF had 5 % mortality during first week of age but LM had zero mortality until the end of the experiment.
Livability of the birds was 100%, indicating that the LM responded well. BM and BF consumed more feed than LM
(p<0.05) at all stages of growth. Mean values of weekly FCR affected by genotype, sex and age and FCR increased
with advancing age for both genotypes (p<0.05). At 8t week, BM had the significantly lowest FCR (2.06 + 0.03) but
FCR of BF (2.18 £ 0.02) lower than LM but was insignificant (p>0.05).

There was a significant effect in % of blood on genotype and sex at 4, 6t and 8t weeks of age (p < 0.05). LM had
higher blood % compare to BM and BF. Similar tendency by genotype and sex was observed for feather %. There
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were no significant (p > 0.05) genotype and sex differences found among the % of shank and head. The % of internal
organs was significantly higher in LM than BM and BF (p < 0.05). The greater by product weight in LM could be as-
sociated with total body weight and different growth rate between broiler and layer male chicken. The % of the exter-
nal and internal by product was highest at 4t weeks of slaughtering regardless of genotype and sex (p < 0.05). How-
ever, with increased slaughter age of chicken there was a significantly better dressing % regardless genotype (p <
0.05). Moreover BM and BF had significantly higher values for dressing % (p < 0.05).This finding suggests that the
differences in carcass traits across genotype probably arise from metabolic differences and from differences in the
onset of fattening.

Genotype has significant effect on subcutaneous fat in thigh, neck and abdominal fat despite slaughtering ages (p <
0.05). LM had lower fat content in carcass over the rearing period presumably as a consequence of their greater
physical activity likely to affect muscle metabolism and reduced the fat deposition.

LM had recorded highest L* value for breast (60.58 + 1.18) and thigh (49.41 + 1.08) muscle at 8t week of slaughter-
ing age (p<0.05). Least b* coordinate recorded by BM (4.48 + 1.09) while BF had significantly higher b* (5.27 + 0.64)
for breast muscle (p<0.05). Conversely, a* and b* for B. femoris muscle of BM and BF had significantly lower values
(p<0.05). It was found that genotype was significantly affect on shear force (SF) value (p<0.05). BM (1.67 £ 0.65)
and BF (1.52 £ 0.71) had significantly higher SF value at 8t week of age than LM (1.20 + 0.54). The SF values of
LM at 16t week was higher than BM and BF at 8t week of age (p<0.05).

Conclusions

This study concludes that variation in the genetic makeup, sexual differences and slaughtering age of chickens ac-
counted for observed differences in growth and carcass quality characteristics. Considering all these attributes in the
performance and carcass quality, the egg industry can take advantage considering the availability of these light egg-
type males in the market.
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Summary

Beef cattle production in Uruguay was traditionally made in extensive conditions (pasture based); nevertheless re-
cent increase in the price of the land, accelerated development of agriculture, and the need to increase the productiv-
ity per hectare have made new mixed production models, such as silvopastoral systems which integrate forestry
plantations (Eucaliptus spp) with extensive beef production. In other regions these systems have proved to be bene-
ficial for cattle production, by providing protection from extreme weather and a richer environment, hence improving
animal welfare. The objective of this work is to compare animal based welfare indicators between silvopastoral sys-
tems and the traditional extensive production of beef cattle. A herd of 40 Hereford steers, 18 months old, average
weight of 314kg. Located in Lavalleja, Uruguay, South America. Were randomly assigned to two groups, one group
went to a silvopastoral system paddock and the second to a traditionally extensive system paddock, both of them
with the same animal density, and similar pasture composition. Weather conditions were recorded. According to the
Welfare Quality® Protocol adapted to local conditions, animal based indicators were periodically assessed for both
groups: ocular and nasal discharge, diarrhea, body condition, cleanliness, and lameness. All data was processed for
statistical analysis in Stata 11 (Stata. Inc). No significant differences (p<0.05) were found between treatments, re-
garding the animal based indicators assessed. No significative differences in weather or pasture were found between
paddocks. Provided that these indicators have very low occurrence frequencies in traditional extensive production
systems, and based on these preliminary results, we cannot state the existence of differences in the two systems
compared.

Introduction

Beef cattle production in Uruguay as well as in many American countries has been traditionally made in extensive
conditions (pasture based). Recent increases in the price of the land, accelerated development of agriculture, and
the need to increase the productivity per hectare have made new mixed production models to become more com-
mon, such as silvopastoral systems which integrate forestry plantations (Eucaliptus spp) with extensive beef produc-
tion systems (Polla, 2000).

In many regions of the world these systems have proved beneficial for cattle production, by providing protection from
extreme weather, mitigating the effects of climate change on animals, and promoting further improvements in produc-
tivity in a richer environment (Murgueitio, 2008; Tarazona et al. 2012).

The welfare can be measured considering animal based and environment based indicators. Indicators measured in
the animal such as body condition, gain weight, presence or absence of visible lesions were registered (Huertas et
al. 2011).

Animals at silvopastoral systems show a better adaptation both to the environment as to the people. Shadow allows
animals to dedicate more time to graze and ruminate, consuming more food and decreasing water requirements,
improving conversion efficiency. Likewise, there has been an improvement in reproductive behaviour (Ocampo et al.
2011).

In Uruguay, there are few studies on this subject, the main objective of this work is to evaluate the effect of silvopas-
toral systems on animal welfare comparing indicators between silvopastoral and the traditional extensive production
system.

Materials and methods

A sample size of 40 Hereford steers, 18 months old, average weight of 314 kg (SD 27.9) were randomly allocated 20
in 100 hectares of natural grass (NG) and in 200 hectares of silvopastoral system (SPS) of 3 years old Eucalyptus
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globulus, planted in a 4x2 meters design. Both paddocks had the same animal density, and similar pasture composi-
tion. Weather conditions were also recorded.

Studied animals were weighed individually every 45 days on a scale Tru-test MP600 placed at the exit of the
squeeze chute, animal welfare indicators were registered according to the Welfare Quality® protocol adapted to local
conditions (Huertas et al. 2009, 2011). All data was processed for statistical analysis using Stata 11 (Stata. Inc).

Results and discussion

The results presented here are still preliminary. Data was obtained during a period from August-December 2014. In
comparing weights of the animals in both treatments, no significant differences were found (p<0.05). Remarkably,
during the months in which the observations were made rainfall and temperature were recorded above the country
average, allowed a better performance in both group of animals. Regarding AW indicators evaluated, no significant
differences between treatments.

Conclusion

These results do not allow to establish differences between treatments in animal performance. Provided that these
indicators have very low occurrence frequencies in traditional extensive production systems, and based on these
preliminary results, we cannot state the existence of differences in the two systems compared. Maybe under adverse
weather conditions differences can increase. However, the research is at initial stage, so future observations can
alter the results obtained up to now and some differences between treatments may occur.
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TRIMMING FETLOCK HAIR EFFECT ON EQUINE HOOF THRUSH

J. Baruch, F. Vila, S. Huertas, A. Gil
Departamento de Bioestadistica. Facultad de Veterinaria, Universidad de la Republica, Montevideo, Uruguay

SUMMARY

According to different authors the fetlock hair acts as a mechanism of draining from the equine member, avoiding the
accumulation of humidity on the solar part of the hoof from rain, sweat or shower. This humidity is one of the risk
factors for the equine hoof thrush causing lameness and pain. This factor is also described as foot rot for other spe-
cies, like in sheep in which as equally as in horses the Fusobacterium necrophorum is isolated from the hoof. The
objective of this study was to determine if there is a statistical association between trimming the fetlock hair and hoof
thrush. During 2012-2013, 200 Thoroughbred horses from 20 different farms were evaluated for: trimmed fetlock hair
and presence of any sign of hoof thrush. The association between variables was evaluated by Chi2 test (0=0.05). Of
the 200 horses 26.0% had the fetlock hair trimmed and 20.5% presented signs of hoof thrush. There was a signifi-
cant association between these two variables. In spite of this there was no difference in prevalence between farms or
sex. Many farmers trim the fetlock hair because they claim that fetlock swelling can be detected easier, or just be-
cause they say it makes the horse look better, without considering that trimming it has a statistically significant risk
factor for this pathology.

INTRODUCTION

Uruguay has approximately 425.000 horses, occupying the second place in the world ranking of horses per capita.
According to a study from UruguayXXI (2012), 87% of the horses belong to farms and are dedicated to farm work, 7-
8% belong to exposition breeds, 4-5% are sport horses and 1-2% are for tourism and education purposes (5).

Track horses represent 39%, endurance 22%, raid (Uruguayan endurance sport) 11% and polo the 5%. In Uruguay
exportation of sport horses, goes up to 700 animals that represents US dollars 5millons. Meat horse and sub pro-
ductsare US 23 million per year (5).

Total horse industry and related activities account for US 335 million annually in Uruguay. This includes salaries,
competition money etc. Another relevant fact is that competition horses directly employ around 18 thousand people
without considering indirect job positions (5).

There are several racetracks in Uruguay, the biggest one is “Hipddromo Nacional de Marofias” with approximately
2000 horses and “Las Piedras” both in the international circuit.

The fetlock hair is a tuft of hair that comes from the fetlock joint. According to different authors, it acts as a draining
mechanism from the equine limb, preventing the accumulation of humidity from rain, sweat or shower in the solar
part of the hoof (6).Humidity is a risk factor for equine hoof thrush. Thrush is defined as a degenerative condition of
the frog involving the central and lateral sulci, which is characterized by the presence of black necrotic exudates and
a foul odor. This pathology is generally associated with unhygienic conditions such as an accumulation of moist saw-
dust, manure, and other organic material (4, 3, 7, 2).

All these factors create a favorable environment for bacteria commonly isolated from the affected hoof, Fusobacte-
rium necrophorum (F.n.). Humidity is also described as a risk factor for foot rot in other species, like in sheep (3).

Footrot in sheep, goats, cattle and pigs, is caused by the synergic action of F.n. and Dichelobacter nodosus (D.n.). In
horses,seems to be caused only by F.n. as showed by Petrov (2013).

There are few scientific data on the association between trimming the fetlock hair and hoof thrush. The objective of
this study was to determine if there is an association between those characteristics.

MATERIALS AND METHODS

During 2012-13, 200 Thoroughbred horses from 20 different farms belonging to the “Hipédromo Nacional de Ma-
rofias” racetrack were evaluated for trimmed fetlock hair and presence of any sign of hoof thrush. The selection crite-
ria was the predisposition of the owner to receive the research team. Data was collected by one researcher previ-
ously trained for the task. The association between variables was evaluated by Chi2 test (0=0.05).
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RESULTS
The average of animals per farm was 10 (minimum 1 to maximum 35), from which 102 were males and 98 females.
The ages ranged from 2 to 7 years with a mean of 2.9 years.

From a total of 200 animals observed, 26.0% (n=52) had the fetlock hair timmed and 74% (n=148) did not. The
20.5% (n=41) presented signs of hoof thrush and 79.5% (n=159) did not. Figure 1 shows a higher proportion of ani-
mals with signs of hoof thrush in those who had the fetlock hair trimmed. There was a significant association between
these variables (0=0.05). Despite this, there was no difference in prevalence between farms or sex.
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DISCUSSION

Fetlock hair are part of the horse and acts as a natural drain from the leg avoiding excessive humidity of the hoof (3,
7). There would be no reason to trim it, but many trainers trim the fetlock hair because they claim that fetiock swelling
can be detected easier, or just due to aesthetical purposes, those were some of the answers when asked the reason
for trimming.

As mentioned by some authors, humidity is a risk factor to hoof thrush (6, 4, 2) confirming our hypothesis that trim-
ming the fetlock hair promote the hoof thrush, according to our results.

No significant differences between males and females were found, indicating that the management in this racetrack
seems to be the same to both sex. Similarly, there is no difference between the proportions of hoof thrush among
farms, suggesting also the same criteria on animal handling procedures.

CONCLUSION
Owners, trainers, vets and general people working with horses should consider the welfare of the animal beyond the
look of the leg, and avoiding the elimination of natural ways in which the defense mechanism of the horse works.

If we consider the economic importance of the horse industry in Uruguay we think there should be more investigation
about the welfare of horses and not just training and nutrition related research.
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THE INFLUENCE OF HOUSING SYSTEM ON VOLUNTARY ACTIVITY OF HORSES

K. Gulbrandsen’, A.H. Herlin 2

'Equine Studies Program, Swedish University of Agricultural Sciences, Flyinge, Sweden
2Dept. Biosystems and Technology, Swedish University of Agricultural Sciences, Alnarp, Sweden

Summary

The influence of three housing regimes were investigated on physical activity (motion index) and lying behaviour by
the use of accelerometer technology (IceTag®; IceRobotics Ltd, UK) during 10 days per treatment. The housing re-
gimes were: Single box with horses turned out three to four hours during daytime and in a box during night (BOX
NIGHT), single box from 07:00 to 16:00 and in a group outdoors between 16:00 and 07:00 (OUTDOORS NIGHT)
and loose housed in a group (LOOSE). The plan was to study five horses in each treatment BOX NIGHT and OUT-
DOORS NIGHT and subsequently move them to the housing regime LOOSE. Due to failure of equipment and of
horses being unable to adapt to the loose housing system some data and horses were omitted and replaced. Thus, a
total of 12 horses were studied, six of them were only in one housing system and six of them changed housing sys-
tem. Horses in the BOX NIGHT had less than half of the activity than the horses in the LOOSE and OUTDOORS
NIGHT. There was no difference at the group level, but individual responses could be seen. Daily lying time was
about 100 40 minutes in the BOX NIGHT horses and less than half in OUTDOORS NIGHT and LOOSE horses 42
1 19 and 37 £26 minutes respectively. More freedom will result in more voluntary exercise and less lying.

Introduction

Freedom of movement allowing for voluntary, low intensity exercise is essential for welfare and it may also contribute
to maintaining fitness. However, the usual housing alternatives used for horses have low or moderate opportunities
of providing the horse voluntary physical activity. Voluntary activity of horses in a horse activating loose housing sys-
tem depends on the horse’s opportunities for moving such as the layout, placement of functional elements and feed-
ing frequency (Rose-Meierhofer et al. 2010a). There is also an effect of group size on activity (Rose-Meierhéfer et al.
2010b). Chaplin and Gretgrix (2010) found the total time spent active of horses kept in paddock to be the twice the
time of horses kept in a yard and the fully and partially stabled horses being less than half of the yard kept horses.
Recumbent lying is observed to be longer in horses kept in single boxes during the night than in loose housing
(Hoffman, 2012) or in horses turned out at night (Lindberg et al. (2013). There is an effect of increased voluntary
locomotor activity on bone density and improved fitness (Graham-Thiers et al 2013). The aim of this study was inves-
tigate the effects of housing systems which provides different opportunities for voluntary exercise on horse activity
and recumbent resting.

Materials and Methods

The study was performed at the equine center “Flyinge” in southern Sweden using horses, of Swedish Warmblood
breed, included in the equine studies program and used daily. The studied housing regimes were: Single boxes with
horses turned out in paddocks, together with a few other horses, three to four hours during daytime (BOX NIGHT),
single boxes from 07:00 to 16:00 and turned out in groups of between 16:00 and 07:00 (OUTDOORS NIGHT) and
loose housed in an Active-Stable system® (LOOSE). The studies were performed during two periods. The two hous-
ing systems using single boxes (BOX NIGHT and OUTDOORS NIGHT) were studied in the first period. Horses were
then moved to the Active-Stable system® (LOOSE) in the second period. Five horses were each allotted to the initial
two single box treatments in period 1 but three horses of each single box treatment could fulfil the treatment in period
2. Four horses were thus added to the LOOSE treatment. A total of twelve horses were studied. In total, six horses
were able to complete the both treatments while six horses only completed one treatment. The reasons for this were
equipment failure and horses not being able to cope with the LOOSE treatment.

The activity of the horses was recorded during ten days in each housing system by the use of accelerometer tech-
nology (IceTag®; IceRobotics Ltd, Edinburgh, UK). The behavioural parameters produced by the IceTags were mo-
tion index and lying time. Data were compiled in Excel (means and standard deviations) and students T-test, used for
the statistical analysis.
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Results and discussion
Activity — motion index

The three horses, that moved from BOX NIGHT to LOOSE increased motion index significantly (p<0.05) from 6335
(£ 1160) to 17460 (x 1891). The average motion index index for all five horses in the BOX NIGHT group was 6690
(£ 2588). The three horses that initially was kept in OUTDOORS NIGHT had here an motion index of 15087 (+ 3014)
and in the LOOSE 12768 (+ 2182) (n.s.). There was a significant (p>0.05) difference in activity between the BOX
NIGHT compared to the OUTDOORS NIGHT horses. The higher activity level in the housing systems with more
freedom is suggested to be beneficial to the athletic horse.

Lying time
The average total lying time in all BOX NIGHT horses was 100 (+40) minutes, in the OUTDOORS NIGHT horses 42
(£ 19) minutes and in the LOOSE horses 37 (+26) minutes.

Horses kept in OUTDOORS NIGHT and moved to LOOSE did not change in lying time. The importance of the differ-
ent lying times and the effect of housing system on the lying time is not fully understood but horses have the ability to
rest standing and there is very little known on the horses need for recumbent resting.

Conclusions

Housing systems for horses providing more freedom resulted in more voluntary exercise and less lying. The implica-
tions of the longer lying times in horses kept a major part of the time in boxes are not fully understood.
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AMMONIA AND HYDROGEN SULPHIDE CONCENTRATIONS AND EMISSIONS IN LARGE-SCALE UNINSU-
LATED LOOSE-HOUSING COWSHEDS IN TEMPERATE CLIMATE CONDITIONS

A. Kaasik

Institute of Veterinary Medicine and Animal Sciences, Estonian University of Life Sciences, Tartu, Estonia

Summary

The mean ammonia concentration in the indoor air of large scale uninsulated loose housing cowsheds was 2.43
ppm, varying on a monthly basis within the range of 0.0 to 9.7 ppm. The average emission of ammonia in dairy cows
barn was 5.8 kg (emission factor 3.2%) and of hydrogen sulphide 0.31 kg per animal per year. The annual average
indoor temperature in barns was 11.0 °C (on a monthly basis the range was -5.8 to 22.6°C), and relative humidity
was 70.3% (on a monthly basis the range was 52.2 to 96.8%). As the indoor temperature in uninsulated housing
depends directly on the outside temperature, the total emissions of pollutants during the cold season of the year were
significantly lower compared to the warmer period.

Introduction

The first large scale (more than 300 dairy cows) uninsulated dairy farm was founded in Estonia in the year 2003.
Since then, all new or renovated dairy farms have used this housing system. Today there are more than 150 farms of
this type. Due to the excellent ventilation of these buildings the barn microclimate would be expected to be accept-
able, but there is no precise overview about main pollutants (ammonia and hydrogen sulphide) concentrations and
emissions in this type of housing.

Estonia is in a temperate climate zone. The annual mean air temperature is 5°C. Commonly the coldest month is
February, with a mean temperature of -5°C, and the warmest month is July with a mean temperature of 18°C. The
annual mean relative humidity is about 80-83% (EMHI, 2011).

Ammonia is formed in housing from manure, especially from urea in urine. The main source of hydrogen sulphide in
animal housing is also manure. Ammonia and hydrogen sulphide formation from manure is a microbial process. For
H.S formation the environment should be anaerobic. NH3 and H2S emission from manure depends directly on the
composition of the feed ration and also on the balance of nutrients, available for rumen microorganism protein and
energy requirements (Swensson, 2007). The concentration of ammonia and hydrogen sulphide in indoor air is af-
fected by the indoor (and therefore outdoor) temperature and the ventilation rate. NHz and H.S emissions in the
colder period of the year are significantly lower than other periods, when the living conditions for microorganisms are
not optimal (Zhang et. al., 2007, Burton et. al., 2007, Smits et. al., 2007).

Material and methods

The measurements were carried out in three uninsulated (2) or semi insulated (1) large-scale loose-housing dairy
farms. The measurements were carried out, and data were collected, once a month in the period from October 2012
till October 2013. For contaminant assessment the concentrations (ppm) of ammonia (NH3), hydrogen sulphide (H2S)
and carbon dioxide (CO2) were determined, and temperature (°C) and relative humidity (%) were also measured.
The duration of each measurement was 24 hours, the concentrations of carbon dioxide, ammonia and hydrogen
sulphide were measured once per minute. The interval between each measurement of temperature and relative hu-
midity was once per hour. The list of measuring devices used and their technical parameters are given in table 1.
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Table 1: List of measuring devices used

No Device Parameter measured Description
(Drager Safety GmbH) Electrochemical NH3 analyser, meas-

1 Drager X-am 7000 |CO2; NHg; HoS uring range 0-200 ppm; lglectrochemical H2S analyser,
measuring range 0-20 ppm; infrared CO. analyser, measur-
ing range up to 50,000 ppm

2 |Jerome 631-x H2S Measuring range 0.003-50 ppm

Rotronic HygroLog

Temperature; air humidity

(Rotronic AG)

To calculate the ventilation capacity the carbon dioxide mass balance method was used (equation 1).

Qv = P/ Cin - Cout, Where,

Equation 1

P = Gas emission g per hour. For the CO> coefficient, 330 g/h per dairy cow was used (CIGR, 1984);

Cin and Cout = CO2 concentration (ppm) in the barn and outside.

Results and discussion

The mean emission of ammonia in dairy cows barn was 5.8 kg (emission factor 3.2%) and for hydrogen sulphide
0.31 kg per animal per year. The average ammonia emission per cow per year on Danish farms with same housing
technology is 5.4 kg, with an emission factor of 3.8% (Poulsen, 2012). The average ammonia concentration in the
indoor air was low, 2.43 ppm, varying on a monthly basis in a range of 0.0 to 9.7 ppm. The annual average indoor
temperature in the barns was 11.0 °C (on a monthly basis in a range of -5.8 to 22.6°C) and relative humidity 70.3%
(on a monthly basis in a range of 52.2-96.8%). In figure 1 are shown relationships between ammonia and hydrogen
sulphide emissions in uninsulated loose housing cowsheds and the inside temperature. There was strong positive
correlation between ammonia emission and temperature (r = 0.81). The correlation between H>S emission and tem-
perature was weaker (r = 0.48).

Figure 1. Relationships between NH3 and H>S emissions and indoor temperature
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Conclusions

The average ammonia and hydrogen sulphide concentrations in the indoor air of large-scale uninsulated loose-
housing cowsheds are low. As the indoor temperature in an uninsulated barn depends directly on the outside tem-
perature, the total emission of pollutants during the cold season of the year was significantly lower compared to the
warmer period. However, the concentrations of pollutants were higher in the cold period because the volume of venti-
lation was reduced due to the closure of ventilation openings and curtains during the cold season.
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Antibiotic resistance

OCCURRENCE OF CARBAPENEM RESISTANT AND CARBAPENEMASE PRODUCING ENTEROBACTERI-
ACEAE (CPE) ISOLATED ON GERMAN PIG-FATTENING FARMS

Nicole Roschanski', Anika Friese!, Annemarie Kasbohrer?, Lothar Kreienbrock3 and Uwe Roesler!

! Free University Berlin, Institute for Animal Hygiene and Environmental Health, Berlin, Germany; 2 Federal Institute
for Risk Assessment, Department Biological Safety, Berlin, Germany; 3 University of Veterinary Medicine Hannover,
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1. Introduction

As carbapenems are mostly considered as drug of last choice for the treatment of serious infections in human, the
increasing spread of carbapenem resistance among Enterobacteriaceae is quite alarming. During the last couple of
years a wide variety of carbapenemases has been isolated from cases of human infections, but just a few studies
have reported their occurrence in livestock and livestock associated surroundings. However, since recently Entero-
bacteriaceae carrying blaviv-1 genes have been isolated in German animal husbandries (Fischer et al., 2012; 2013),
the monitoring of CPE in livestock became a major topic within the European Union.

2. Materials and Methods

Within the here described study a collection of 238 pooled feces and boot swab samples, chosen from a cross-
sectional study including 58 pig-fattening farms throughout Germany was investigated. The bacteria were selected
on MacConkey agar plates containing 0.125 pg/ml Meropenem. Enterobacteriaceae which were able to grow on
these plates were further investigated by using different phenotypic- as well as genotypic approaches.

3. Results

Four Escherichia coli, two Enterobacter cloacae and one Proteus penneri, showing either resistance or reduced sus-
ceptibilities against carbapenems, were isolated from five different farms.

Two of the E. coli strains, derived from one farm, contained the carbapenemase gene blaviv-1. The remaining En-
terobacteriaceae did not show the presence of such a resistance gene. In these cases other resistance mechanisms,
leading to reduced carbapenem susceptibility, were detected.

4. Conclusions

Until now, CPEs within German pig-fattening farms show a low prevalence (1 out of 58 farms, 1.72%). Furthermore,
non-CPEs showing increased carbapenem tolerance have been detected. These findings indicate that Carbapenem
resistant Enterobacteriaceae might be present in animal husbandries. To prevent a further spread of these bacteria
between farms and farm animals, an understanding of the routes of introduction together with consequent monitoring
programs will be necessary.
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Summary

Land application of manure and manure by-products may increase the environmental risks through dissemination of
pathogens. This study aims to evaluate the impact of two biological manure treatments on the levels of enterococci
and L. monocytogenes and to estimate if physical and chemical characteristics of the effluents have an influence on
the levels of the bacteria. Samples were collected monthly for one year in raw manure and in liquid fraction of the
treated manure stored in a lagoon. Additional samples were collected in soil around the lagoon for the enumeration
of L. monocytogenes. Strains of L. monocytogenes were serotyped by PCR and differentiated with RFLP-PFGE
analysis. Enterococci level decreased by 3-4 log1o after treatment whereas L. monocytogenes was less impacted by
the manure treatment. Except the temperature, no parameter was correlated with the levels of L. monocytogenes.
The 252 isolates were divided into three serogroups present in the three matrices and were divided into 44 geno-
types. Nine were found both in manures and lagoons suggesting that these strains could be of porcine origin; 17 only
in lagoons and/or soils, suggesting an environmental origin of the strains.

Introduction

In order to limit surface water eutrophication from agricultural non-point sources, pig manure may need to be treated
before spreading. However, these treatments which are initially designed to reduce P and N levels, have a relatively
low impact on pathogens. Among them, L. monocytogenes is of particular interest due to its high prevalence in pig
feces (Boscher et al., 2011). Moreover, the presence of L. monocytogenes in lagoon effluents (liquid fraction ob-
tained after decantation or mechanical separation of treated manure) at a frequency higher than that of the raw ma-
nures, suggested that the lagoons, used to water crops, may be a favorable environment for the survival of L. mono-
cytogenes (Pourcher et al., 2012). This study aims to acquire new data on the impact of manure treatments on en-
terococci and L. monocytogenes and to estimate the influence of physical and chemical characteristics of the efflu-
ents on L. monocytogenes.

Material and methods

Two pig farms were sampled. The treatment consisted of storage of raw manure in a tank, followed by a mechanical
separation step and by an aerobic digestion of the liquid fraction. Treated manure was separated in a settling tank
(farm 1) or dehydrated using a filter band press (farm 2). The liquid fraction was removed and sent to a lagoon. Raw
manure and lagoon effluent were sampled monthly for a year. Supplementary samples were collected over the year
in soil located around the lagoons and in lagoons. For each farm, 12 samples were collected in manure tank and 20
in soil and lagoon.

Enterococci were enumerated on selective Slanetz—-Bartley agar incubated at 37 °C for 48 h. Colonies were con-
firmed on Bile Esculin agar incubated at 44 °C for 2 h. L. monocytogenes was enumerated by using MPN method,
with One-Broth medium incubated at 30 °C for 48 h and RAPID'L.Mono™ incubated at 37 °C for 48 h. Microbial
analyses were performed on three replicates. A total of 252 strains of L. monocytogenes were serotyped by PCR and
differentiated with RFLP-PFGE analysis.

Results and discussion

The mean monthly values of the chemical and physical parameters of the four effluents are reported on Table 1.
Manure 1 contained less organic matter (OM) and TKN than manure 2 whereas ion contents were in the same order
of magnitude in the two manures.
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Table 1. Mean values of the chemical and physical parameters of manures and lagoons

parameter Manure 1 |Manure 2 |Lagoon 1|Lagoon 2
pH 7.7 7.8 8.8 8.9

OM g/L 16.9 26.4 1.0 25

TKN g N/L 29 4.1 0.1 0.2
POs~gPIL 0.04 0.06 0.1 0.08
Mg+ g/L 0.04 0.01 0.1 0.06
Ca* gL 0.2 0.07 0.04 0.05

K* g/l 2.0 2.3 24 2.6

NH4* g/L 1.4 1.9 0.004 |01
Temperature °C|12.5 13.4 1.3 10.9

The lagoon effluents were less concentrated than the manures and have a higher pH. The biological treatment and
the separation step of the treated manure led to a reduction of OM in the effluent stored in the lagoon.

Enterococci levels were stable in manures and lagoons (Fig.1A) during the year of the study. Their concentrations in
lagoons, regardless the farm and the date of sampling were ca. 3 Log1o lesser than in manures.

Figure 1. Average concentrations of enterococci (A) and L. monocytogenes (B) in manures and lagoons during one
year.

L. monocytogenes was present in 91.7 % of manure, 58.3% of lagoon and 50% of soil samples. Its presence in ma-
nure is due to carriage in pigs. Indeed, Boscher et al. (2011) reported a carriage of L. monocytogenes of feces of
sows in 46% of the farms and a carriage in pigs in 25% of farrow-to-finish farms. When L. monocytogenes was de-
tected, its level ranged between 0.5 and 103 MPN/100 mL (Fig. 1B). The difference of levels between manures and
lagoons was lesser (1.6 log1o, farm 1 and 0.4 log+o, farm 2) than that observed for enterococci. The highest levels of
L. monocytogenes were observed during the coldest months in manures. This is in agreement with the data reported
by Boscher et al. (2011) who observed a highest frequency of detection of L. monocytogenes in pig feces at the
fall/winter season. Except the temperature in the manures, none of the factors correlated with the levels of L. mono-
cytogenes. The 252 isolates were divided into three serogroups present in the three matrices. Serogroups lla and I1b
dominated in farm 1, whereas serogroup IVb was dominant in farm 2 (Fig. 2A). The serotypes 1/2a, 1/2b and 4b
have been also recovered from feces of pigs and from French pork-processing plants (Chasseignaux et al., 2001,
Boscher et al., 2011).
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The isolates were divided into 44 genotypes.

Figure 2 : Serogroups (A) and pulsotypes (B) found in 2 or 3 matrices in each farm

Nine were found both in manures and lagoons suggesting that these strains could be of porcine origin (Fig. 2 B).
Seventeen were found only in lagoons and/or soils, suggesting an environmental origin of the strains.

Conclusion

Biological treatment of manure has little effect on L. monocytogenes levels. The detection in lagoons through the
study period of pulsotypes not found in manures, suggests their capacity to survive in these manure by-products
which could thus contribute to their spread in the environment.
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Introduction

Methicillin-susceptible Staphylococcus aureus (MSSA) and methicillin-resistant Staphylococcus aureus (MRSA) are
colonizers of skin and mucosa. Studies about MSSA and MRSA in human patients showed a competition of these
two microorganisms for colonization space in the anterior nares. Moreover, in humans one clone can be found rather
than differing types of MSSA and MRSA. Concerning a potential control strategy, this could also be important for
pigs. Therefore, the aim of this study was to investigate the colonization dynamics of both MSSA and MRSA in pigs
over a longer time period and investigate their clonal diversity.

Materials and Methods

Eighteen pigs were sampled three times every ten weeks with a nasal swab. Additionally, environmental samples
such as swabs of walls, toys, brushes, watering places and troughs were taken. All samples were investigated for
MSSA and MRSA, respectively. Spa-typing was done with up to five MRSA and MSSA isolates, respectively, found
per sample and time point. Of almost 400 MSSA and MRSA isolated, 62 isolates were further investigated by mi-
croarray.

Results

We found three pigs to be non-carriers and twelve were colonized with both MRSA and MSSA. In 14 out of 54 sam-
ples taken from all animals over all-time points MSSA were found, only. In comparison, nine samples were exclu-
sively MRSA-positive. Spa-types of MSSA and MRSA were mostly different with CC398 associated spa-types within
MRSA isolates, whereas CC9 associated spa-types predominate as MSSA in both, pigs and their environment.
Moreover, strains of the same clonal lineage showed a high genetic identity despite their origin.

Conclusions

The results do not support the hypothesis of a competitive colonization of MSSA and MRSA in the anterior nares of
pigs. Rather we found a changing status. Hence, highly identic clones of MSSA and MRSA, respectively, are present
in the anterior nares of pigs and their environment.
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Summary

The aim of this study was to examine Salmonella enterica subsp. enterica serovar Enteritidis (S. Enteritidis) strains
isolated from chickens and chicken meat in Turkey by Pulsed-Field Gel Electrophoresis (PFGE), phage typing and
plasmid profile analysis, and determine the occurrence of antimicrobial resistance of S. Enteritidis strains. A total of
38 S. Enteritidis strains (17 fecal and 21 meat isolates) were analysed by PFGE after digestion of DNA with Xbal
restriction enzyme. Seven different PFGE profiles were observed. A predominant type (X1) was found in 27 (71%) of
S. Enteritidis strains. Five different plasmid profiles were observed among the strains. Twenty five (65.78%) of the
strains had the same plasmid profile (P2). The most common phage type was PT4, which was found in 15 (39.4%) of
the strains. In antibiotic susceptibility test, twenty-one isolates were susceptible to all antimicrobial agents tested
whereas seventeen were resistant to one or more antimicrobials.

Introduction

Enteritidis is one of the most common causes of human salmonellosis worldwide and poultry and poultry products
are considered to be a major source of infections. Forty-seven percent of Salmonella strains isolated from humans
between 2000 and 2002 in Turkey belonged to S. Enteritidis and this serovar is also the most common one isolated
from chickens and chicken meat (3,4).

Phage typing and antibiotic susceptibility testing are traditional methods used for epidemiological studies. However,
molecular techniques such as pulsed-field gel electrophoresis (PFGE), plasmid profiling and ribotyping have recently
been used for subtyping of S. Enteritidis isolates (1,7). Development of resistance in zoonotic bacteria constitutes a
public health risk, and Salmonella resistant to multiple antimicrobial agents have emerged worldwide recently (1, 2).

This study was conducted to determine the occurrence of antimicrobial resistance and occurrence of resistance
genes, phage types, and molecular variation of S. Enteritidis isolates from chickens and chicken meat in Turkey.

Materials and Methods

A total of 38 S. Enteritidis isolates were examined in this study. Isolates originated from chicken fecal (17) and
chicken meat (21) samples in Turkey. Serotyping and phagetyping were performed.

Susceptibility to antimicrobial agents was determined as minimum inhibitory concentration (MIC) determinations us-
ing a commercially prepared,dehydrated panel (Trek Diagnostic, England). The presence of tem, int-1, aadA, sull,
aac(3)-lla and ant(2)-la genes was performed by PCR.

Plasmid DNA was purified by an alkaline lysis method. Smal enzyme (Fermentas) was used for digestion of plasmid
DNA.

Pulsed-field gel electrophoresis was performed using Xbal (Fermentas) according to CDC PulseNet protocols.
Results

Twenty-one (55%) of the 38 isolates were susceptible to all antimicrobial agents tested. All isolates were susceptible
to chloramphenicol, ceftiofur, amoxicillin+clavulanic acid, ciprofloxacin, colistin, florfenicol, tetracycline and
trimethoprim. Twelve isolates were resistant to nalidixic acid and had reduced susceptibility to ciprofloxacin. Two
isolates were resistant to ampicillin, while six isolates were resistant to gentamicin, spectinomycin, streptomycin, and
sulphamethoxazole. Seven different PFGE pattern were observed among the 38 isolates and their phylogeny is
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shown in Fig.1. The most common PFGE pattern was X1(71%). The most common phage type was PT4, which was
found in 15(39.4%) of the isolates. Other phage types were PT7, PT16, PT1, PT6, and PT35 (Table 1).

All six streptomycin-resistant isolates gave positive reactions for aadA, int-1, and sul1. PCR also confirmed the loca-
tion of the aadA genes in the class 1 integron structure. Both ampicillin resistant isolates were positive for tem. All six
gentamicin-resistant isolates were negative for aac(3)-lla and ant(2)-la genes.

A total of five different plasmid profiles were found among the isolates. The predominant plasmid profile was P2
(65%).

Discussion

In the present study, most of the isolates shared the same PFGE pattern. A predominant PFGE type has also been
found in other studies on S. Enteritidis (5, 6). The predominant PFGE type contained different phage types, which is
consistent with the results of other researchers (2, 5). Phage typing was able to further subdivide the PFGE type,
whereas the opposite was not the case. This thus, supports the use of phage typing as a valuable tool for epidemiol-
ogical typing of S. Enteritidis. It was previously reported that the combined use of molecular and phenotypic tech-
niques allowed more accurate discrimination within S. Enteritidis strains (5).

In the present study, the predominant phage type was PT4. This phage type has been frequently reported from both
poultry and humans in recent years (1, 5) and is also the predominant phage type among human isolates from Tur-
key (1). Thus, our results indicate that both human and poultry isolates share the same phage type in Turkey.

We found a frequent occurrence of resistance to nalidixic acid among the isolates.The observed resistance to qui-
nolones is a potential public health risk because this group of antibiotics often is the drug of choice for treatment of
infections in humans. This study is first to identify resistance genes among S. Enteritidis isolates from animals in
Turkey. Our results confirm the presence of resistance genes associated with integrons in S. Enteritidis isolates that
have also been reported by others (4, 7).

Conclusions

This study showed the diversity of S. Enteritidis strains found in chickens and chicken meat in Turkey. Plasmid profil-
ing, phage typing and PFGE were efficient for discrimination S. Enteritidis isolates.
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Introduction

Extended-spectrum beta-lactamases (ESBL) reduce dramatically the effectiveness of modern extended-spectrum
cephalosporins and monobactams. The aim of this study was to comparing investigate the occurrence of these mi-
croorganisms in the air and on soil surfaces close to ESBL/AmpC positive broiler and turkey fattening farms including
the possible spread of these bacteria via the faecal rout and/or via exhaust stable air in the environment.

Materials and Methods

We investigated seven German broiler and turkey fattening farms, each, three times during one fattening period.
Therefore, slurry samples, exhaust air samples and various surfaces in the vicinity of the barns were investigated.
Additionally various samples inside the barns including samples of animals, environmental samples and air samples
were taken in parallel. For phenotypic detection of ESBL/AmpC-producing E. coli all taken samples were cultivated
on MacConkey-agar with 1ug/ml Cefotaxime. The occurrence of different ESBL/AmpC-genes was confirmed by PCR
and if necessary by sequencing.

Results

Preliminary results show a wide spread of ESBL/AmpC-producing E. coli in pig and broiler farms as well as an emis-
sion in their surroundings. All slurry samples originating from broilers were positive for ESBL/AmpC-producing E. coli.
Additionally 28.8 % of all boot swab taken from various surfaces in the surrounding of the broiler farms turned out to
be positive for ESBL as well as 10 % of the exhaust air samples. In contrast, the so far investigated turkey farms
show a significantly lower contamination of slurry samples and of the surfaces in the vicinity of the barns.

Conclusions

Faecal and airborne emission of ESBL/AmpC-producing organisms from broiler barns and in a significant lower ex-
tend also from turkey barns seems to be a possible source for the spread of ESBL in the environment. Further analy-
ses on that topic are necessary.
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OCCURRENCE OF DECREASED DISINFECTANT SUSCEPTIBILITY AMONG ESBL- / AMPC- PRODUCING E.
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Introduction

Disinfectants are widely used in different areas and an inappropriate use might cause the emergence of disinfectant-
resistances, leading to further disinfection failure. Beyond this, the co-selection of disinfectant- and antibiotic- resis-
tance has been reported in case of various bacteria. Due to the fact that the presence of ESBL/ AmpC dramatically
limits the therapeutic options, the appearance of disinfectant-resistances in these kinds of bacteria might contribute a
health thread for humans as well as animals.

Materials and Methods

90 ESBL-/ AmpC-producing E. coli, isolated from cloacal swabs of chicken out of seven broiler fattening flocks
throughout Germany were investigated. For each strain the minimal inhibitory concentration (MIC) of three different
disinfectants — Benzalkonium chloride (BKC), Chlorhexidine (CHX) and Triclosan (TCL) was determined. In addition,
the presence of 5 different gac genes (qacE, gacEA1,qacH, qacF and qacG) was investigated.

Results

Compared to three E. coli reference strains, 23 samples showed decreased susceptibility to single or multiple disin-
fectants (8/CHX; 7/TCL; 3/BKC+CHX; 5/CHX+TCL). However, none of the strains was able to survive at concentra-
tions recommended for disinfection with commercially available products.

The gacEA1 gene was found in 18.89% samples, the frequency of qacH 6.67% was low while qacE, qacF and gacG
were not detected. However, all isolates showing an increased MIC against BKC contain none of the investigated
gac genes, whereas three BKC sensitive isolates contain qacH as well as gqacEA1 genes.

Conclusions

ESBL-/ AmpC- producing E. coli possessing decreased susceptibility to disinfectants have been detected within
chicken in German broiler fatting farms. However, none of the detected MIC values indicate that accurately per-
formed disinfection procedures will lead to ineffectiveness. In addition, no correlation between the presence of gac
genes and the increased disinfectant tolerance has been observed.
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Introduction

The occurrence of extended-spectrum R-lactamase (ESBL) and/or plasmid-mediated AmpC R-lactamase- producing
Enterobacteriaceae in broiler fattening farms was shown in previous studies. The detection level of these antibiotic
resistant bacteria was already high in cloacal swabs of one-day old chicken. This leads to the hypothesis of an early
entry or emergence of these resistant bacteria within the broiler production chain, maybe with a strong impact of the
hatcheries’ management or the parent flocks.

Material and Methods

We are investigating this hypothesis by tracking seven broiler flocks along the entire production chain starting from
the parent flocks. Several samples originating from the eggs/animals as well as from their direct environment in the
hatchery/barn are collected. First, the presence of ESBL-/AmpC-producing Enterobacteriaceae is investigated in the
parent flocks, only positive flocks are included in this study. The hatching eggs of the particular parent flocks are
traced at three different time points and at specific locations of hazard inside the hatchery. After that the chicken from
the same batch of hatched eggs as investigated before will be analysed three times during their fattening period in
the farm, from arrival to the end. Then the same flocks are sampled at the slaughterhouse.

Results

The analysis of the first broiler chain showed no findings of ESBL-/AmpC-producing Enterobacteriaceae within the
hatchery. Here the resistant bacteria initially appeared in the middle of the fattening period. In contrast to this in the
second investigated chain ESBL-/AmpC-producing Enterobacteriaceae were already found in the hatchery.

Conclusion

By now a precise conclusion about the transmission of the resistant bacteria along the broiler production chain can-
not be given. More production chains will be investigated and further analyses will lead to information about molecu-
lar characteristics and relationships of different isolates. These results of the ongoing project will be presented.
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THE INFLUENCE OF ESBL-PRODUCING E. COLI FROM THE CHICKEN FARM TO SURROUNDING RIVERS
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Summary

The dissemination of drug-resistant bacteria from animal farms to aquatic environments can pose a potential threat to
public health. In this study, antimicrobial resistance, resistance genes, and genetic similarity of extended-spectrum §-
lactamase (ESBL)-producing Escherichia coli of different origins were analyzed to track the spread of drug-resistant
bacteria of animals.

Introduction

Extended-spectrum B-lactamases (ESBLs) are enzymes that able to hydrolyze the penicillins, the first-, second-, and
third-generation cephalosporins, and aztreonam except cephamycins or carbapenems [1], which mainly exist in En-
terobacteriaceae, especially in Escherichia coli (E. coli) and Klebsiella spp. [2]. Since firstly isolated in the 1980s, a
growing number of ESBL-producing bacteria were gradually found in various environments, which has posed a great
threat to public health [3].

Water environments have been believed to be the reservoir where bacteria from different origins are able to mix, and
therefore resistance genes can spread and evolve [4]. Drug-resistant bacteria in water environments have become a
potential risk to public health.

Up to date, a lot of research has been focusing on prevalence characterization and resistance mechanisms of the
ESBL-producing E. coli [5]. However, little information about emissions of animal-origin ESBL-producing bacteria to
nearby water bodies is available. In this study, we selected a big laying hen farm and its nearby river to isolate the
ESBL-producing E. coli, and then resistance characteristics and genetic similarity of isolates were analyzed, with the
aim to better understand the dissemination of drug-resistant bacteria of animal origins to nearby waters.

Material and Methods

From December 2012 to June 2013, 10 fresh fecal samples from each chicken house were collected each visit
(10x5). At the same time, water samples were also collected from upstream 10m, downstream 10m, 50m, and 100m
away from discharge outlet of the farm, and 9 water samples from one site were collected every time (9x4).

All the fecal samples were streaked EMB Agar plates and incubated at 37°C overnight. The water samples were
filtered through 0.45 pore size membranes, and then the filters were placed on EMB agar plates incubated for 24h at
37°C. For each sample, the non-replicate colony with typical E. coli morphology and size was identified by both clas-
sical biochemical methods and API 20E system.

E. coli isolates were firstly screened by growth on MacConkey agar medium with cefotaxime, and further analyzed by
phenotypic confirmatory test. Antimicrobial susceptibility of ESBL-producing strains to 18 antimicrobials was detected
with ATCC25922 for quality control.

The DNA of ESBL-positive E. coli were extracted by the boiling method and then subjected to multiplex PCR to ana-
lyze the presence of SHV, TEM and CTX-M genes [6].

The genetic similarity was determined using ERIC-PCR.

Results

There were 29 non-replicate ESBL- producing E. coli identified from 150 manure samples and 108 water samples,
including 16 strains from manure and 13 isolates from water. The ESBL- positive E. coli from the five chicken houses
were 6, 3, 4, 2 and 1respectively. All the ESBL- producers from feces and water was resistant to at least 6 out of 18
antibiotics tested. The resistance rates of 16 fecal isolates to AMP, CXM and ATM were all 100%. All the ESBL-
producing E. coli from water samples were resistant to CF, TE, SXT, AMP, CXM and ATM.
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Among the 16 ESBL-producing E. coli from feces, 4 strains only carried TEM gene and 10 isolates contained CTX-M
gene alone, and 2 strains carried both TEM and CTX-M genes. From the thirteen ESBL-producing E. coli from water,
CTX-M gene was detected in 11 isolates followed by TEM gene in 6 isolates, and 4 isolates contained both TEM and
CTX-M genes. SHV gene was not detected in this study.

The similarity between isolates from water and those from feces ranged from 65% to 100%. The strain TW002
from downstream water had 100%similarity with 2 fecal isolates TF032 and TF044, and downstream water isolate
TWO071 had 100% with TF081 from feces; isolates TW009, TW059, and TW051 from downstream water had above
90% similarities with the strains TF103, TF081 and TF065 from feces respectively. The only isolate TW017 from the
upstream river water had about 65% similarity with fecal isolates.

Discussion

Of the fecal samples from the five houses, the isolation rate of the ESBL- producing E. coli was 10.7 %, which was
similar to that in Portugal, but lower to the results reported in Belgian [7]. The main reason may be related with the
different medicine practices. In this study, the prevalence rate of the ESBL producer in downstream water samples
was 14.8%, higher than that of the upstream and aquatic environment in Hangzhou, China [8]. Wastewater effluents
from animal farm may be the major contributor.

All the ESBL-producing E. coli from feces and water showed multi-drug resistance (MDR), resistance to at least 6
antibiotics. Through the detection of resistance genes, CTX-M and TEM genes were both found, and the CTX-M
gene was the prominent ESBL genes in both manure isolates and downstream water strains, which was consistent
with previous reports [Ho et al., 2011].

The similarity of the isolates from feces and water samples were between 65% and 100%, indicating the multiple
resources of the water isolates. 5 ESBL- producing E. coli from downstream water samples had above 90% similari-

ties with those from the chicken feces. These results indicated that ESBL- producing E. coli in animal feces can
spread through wastewater, leading to surrounding water environment contamination.

Conclusion
Comparison of resistance phenotype, resistance genes and genetic similarity between fecal isolates and water
strains indicated the dissemination of drug-resistant bacteria to nearby water environments.
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OCCURRENCE OF ESBL-/AMPC-PRODUCING ENTEROBACTERIACEAE IN TURKEY FATTENING FARMS IN
GERMANY

H.M. Lu, U. Roesler, A. Friese
Freie Universitét Berlin, Institute for Animal Hygiene and Environmental Health, Berlin, Germany

Introduction

Previous studies showed the occurrence of ESBL-/AmpC-producing Enterobacteriaceae in different farm animals. Up
to the present these resistant bacteria were not investigated systematically in turkeys. This cross-sectional study is to
ascertain the prevalence of ESBL-/AmpC-producing Enterobacteriaceae in a representative survey distributed over
Germany.

Materials and Methods

In this study 48 turkey farms are investigated, which are selected depending on the turkey population in each federal
state in Germany. Pooled feces, dust samples and boot swabs are parallel collected in two different age groups. On
the one hand these samples are taken in the rearing unit of a farm, on the other hand in the fattening unit.

In most of the samples ESBL-/AmpC-producing Enterobacteriaceae are detected qualitatively after enrichment and
also quantitatively. MacConkey-Agar with 1ug/ml Cefotaxime is used for selection. All ESBL-/AmpC-suspected mi-
croorganisms are confirmed by disc-diffusion-assay and detecting ESBL- (CTX-M, TEM, SHV) and AmpC-genes
(CMY).

Results

So far 38 of 48 turkey farms are evaluated statistically. In nearly 60% of the investigated farms a positive ESBL-
/AmpC-status could be detected, which means that at least one of the ten samples within one farm was ESBL-
IAmpC-positive. Regarding all samples approximately one third of the samples were positive for ESBL-/AmpC-
producing Enterobacteriaceae.

There is no significant difference between the prevalence in samples originating from the rearing units and the fatten-
ing units.
Conclusions

This study is to collect data of ESBL-/AmpC-producing Enterobacteriaceae in fattening turkey farms in Germany. In
comparison to similar previous studies in poultry, especially broiler, the prevalence of ESBL-/AmpC-producing En-
terobacteriaceae is lower and the predominant ESBL-/AmpC-gene was CTX-M.
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INFECTIOUS DISEASES OF CARRIER PIGEONS AND THEIR RESISTANCE TO SELECTED ANTIBIOTICS

F. Zigo, D. Toropilova, L. Takac, M. Tomko, M. Chripkova, M. Vasil
University of Veterinary Medicine and Pharmacy, Kosice, Slovak Republic

Summary

The aim of this study was to monitor the health status of carrier pigeons (Columba livia) coming from two independ-
ent holdings during the race season. The two holdings differ in the way the prevention and treatment was carried out.
In the A holding — the treatment and prevention was based on the use of antibiotics, while in the B holding — natural
medicine agents in the form of extracts were used. 80 pigeons from each holding were collected faecal samples and
swabs of the cloaca, oropharynx, crop and infraorbital sinuses. After laboratory analyses of infectious agents, fol-
lowed by testing with the disc diffusion method for resistance to selected 13 antibiotics. In the A holding - there was
an increased resistance (>50.0%) E. coli and E. columbae strains to ampicilin and S. gallolyticus strains to neomycin.

Introduction

Pigeons are during the race season exposed to various adverse effects. Increased stress during the race is an im-
portant factor that significantly affects their health. The accumulation of large numbers of pigeons in one place in-
creases the potential for transmission of infectious agents which may later sign on the increased incidence of dis-
ease. The aim of this study was to characterize the most common diseases pigeons and determine the sensitivity of
isolated bacteria of the oropharynx swabs, crop and cloaca to the tested antibiotics.

Methods

During the race season were monitored by two different holdings of pigeons with different ways of prevention and
treatment. In the A holding - the treatment and prevention was based on the use of broad-range antibiotics based
tetracycline, ampicillin, erythromycin and streptomycin, while in the holding B - natural medicine agents in the form of
extracts from the garlic, organic acids and ethereal oils were used. 80 pigeon samples were taken per holding from
infraorbital sinuses and cloaca. Clinical examination was performed according to JantoSovi¢ et al. (1998). Determina-
tion of coccidiosis, trichomoniasis, ectoparasitosis and endoparasitosis was performed according to Letkova et al.
(1997). Bacteriology analyses of Staphylococcus spp., Streptococcus spp., Enterococcus spp., and Pasteurella spp.
were centred on the cultivation, identification and taxonomic classification according to Vasil et al. (2012). The diag-
nostics for Escherichia and Salmonella was performed after multiplication in buffered peptone water and culturing on
the Mac Conkey medium according to Stenzel et al. (2014). To culture mycoplasmas were used mycoplasma-
selective agar plates and broths according to Turcsanyi et al. (2012). The resistance to 13 antibiotics was assessed
with the disc diffusion method according to the CLSI (Clinical and Laboratory Standards Institute, USA). Bacteria
were rated as resistant or sensitive according reference zone by manual from producer (Oxoid Ltd. Basingstoke,
Hants, UK). In the overall assessment of the isolated species of bacteria (n = 6) was judged the overall resistance
within a specific species to individual kind of antibiotics. Value of resistance from isolated strains were valuated as
sensitive (S) < 10.0 %, moderate sensitivity (MS) 10,0 — 40.0 % resistant (R) 40.0 — 50.0 % and very resistant (VR)
=50.0 %

Results and discussion

According to Bergman (2013), the most common diseases pigeons include coccidiosis, trichomoniasis and respira-
tory infectious which is also confirmed in the studied holdings A and B (Graph 1 Comparison of the most common
diseases of pigeons in the monitored holdings A and B).

In a study conducted Stenzel et al. (2013) from 683 pigeons in Poland were isolated from cloacal swabs E. coli, S.
faecalis and CNS, which are considered the natural digestive tract commensals. The most frequently bacteria iso-
lated from cloacal swabs in the holding A were E. coli (37 strains), E. columbae (29 strains), E. faecalis (21strains),
S. gallolyticus (17 strains) and S. faecalis (12 strains). In the same holding swabs from the oropharynx and crop was
recorded the occurrence CNS (7 strains), S. aureus (6 strains) and E. coli (7 strains). In holding B were at a higher
rate from cloaca swabs isolated E. coli (56 strains), E. columbae (26 strains), S. gallolyticus (33 strains), E. faecalis
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(27) and S. faecalis (24 strains). CNS (19 strains), S. aureus (9 strains) and E. columbae (6 strains) were the most
frequently isolated from swabs of the oropharynx and crop.

Table values are expressed resistance isolates from both holdings during the race season.

The presented data in indicate a very high level of drug-resistance (VR =50.0%) of the isolates E. coli and E. colum-
bae to ampicillin isolated from the A holding, in which the prevention and treatment carried out with broad-spectrum
antibiotics and are consistent with the results reported in other countries (Futagawa-Saito et al. 2007; Stenzel et al.
2013). The E. coli, E. columbae and E. faecalis isolates were most sensitive to cephalotin and oxacilin. From isolates
S. gallolyticus was observed in holding A resistance (40.0 - 50.0 %) to penicillin and streptomycin as well very high
level of drug-resistance (VR =250.0%) to neomycin.

Tab.1 Value of resistance to antibiotics in isolated bacteria in the holdings

Conclusion

In summary, the drug-resistance of the bacterial strains isolated from pigeons at the holding A is higher than the
holding B. It may pose a real risk to human health due to the easy transmission of the bacteria from birds to humans
which is facilitated by long-term exposure to the microorganisms.

The study was supported by the Scientific Grant Agency of the Ministry of Education of the Slovak Republic KEGA
No. 008UVLF-4/2014.
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TRACKING OF LISTERIA MONOCYTOGENES IN THE AIR AND ON SURFACES FROM THE BROILER FARM
TO THE ABATTOIR

M. Dobeic 13, M. Golob2, D. Kusar2, M. Pate2, S. Pintari¢ 13, |. Zdovc 23

"University of Ljubljana, Veterinary Faculty, Institute for Environmental and Animal Hygiene with Ethology, 2Institute
of Microbiology and Parasitology, Gerbiceva 60, SI-1000 Ljubljana, Slovenia; 3Center of Excellence NAMASTE,
Jamova 39, SI-1000 Ljubljana, Slovenia

Summary

Major sources and routes of transmission of Listeria monocytogenes were monitored from the broiler farm to the
abattoir. To determine the source of contamination, the isolates were characterized by classical and molecular sero-
typing and by pulsed-field gel electrophoresis (PFGE). PFGE genotyping was used to determine whether L. monocy-
togenes was introduced into the slaughterhouse with animals or, perhaps, there was an endogenous source of L.
monocytogenes in the abattoir. The results showed the presence of six types of L. monocytogenes in the abattoir,
however any positive sample was not isolated at the broiler farms. On the surfaces in the abattoir, 10% of samples
were positive for L. monocytogenes. Using the cyclone sampling method, 44% of samples in the abattoir were posi-
tive for the airborne Listeria spp.; among them, 28% were confirmed as airborne L. monocytogenes.

Introduction

Listeria spp. are ubiquitous and widely spread in the environment, thus different pathways of their dissemination from
the livestock to the meat processing industry should be recognized (1). The latter are mostly supported by animals
and their products, water, soil, air and humans (2). Listeriae prefer humid and cold areas with the strong affinity to
form biofilms. They are highly resistant and spread also by the bio-aerosols (3). Studies of the transmission of lis-
teriae in the real conditions are not showing a clear picture of this phenomenon. Therefore, the aim of the present
work was to monitor the possible routes of transmission of L. monocytogenes from environment to the meat process-
ing industry or if there exist the persistent or endogenous types of Listeria spp.

Materials and methods

Sampling was performed in 2 broiler farms and 2 poultry abattoirs to determine the surface and airborne Listeria spp.
with the smearing and cyclonic method. On broiler farms 90 samples of litter faeces and 10 air samples were taken,
while in the abattoirs 60 samples from surfaces and 50 air samples were taken. Surface samples were taken on the
floor of evisceration room, packing machine, the water of stunning and plucking machine, evisceration machine, table
for carcass processing, chicken wings and workers gloves. The air was sampled from evisceration and cold room
and from live animals unloading facility. The isolates were characterized by the classical and molecular (PCR-based)
serotyping and by the pulsed-field gel electrophoresis (PFGE) (4). Dendrograms with 1% tolerance were created
using the UPGMA (Dice coefficient) algorithm. The criterion for the classification of isolates into subtypes was the
80% consistency between pulsotypes.

Results

On broiler farms none (n=0) of samples was positive on Listeria spp. neither in faeces or in the air. On the surfaces of
abattoir 5 samples (8%) were positive on L. monocytogenes. Among them 2 samples (3%) were positive on the floor
of evisceration, 1 sample on the surface of packing machine, 1 sample on chicken wing and 1 sample on chicken
breast skin. Other samples were negative. In the air of poultry slaughterhouse, 22 samples (44%) were positive on
Listeria spp. Among them 14 samples (28%) were positive on L. monocytogenes and 9 samples (18%) were positive
on L. innocua. Samples of L. monocytogenes were positive in evisceration room (n=7), animals unloading facility
(n=2), and in bleeding room (n=5).

Results of the PFGE typing of L. monocytogenes isolates (Fig.1) showed that 6 types could be found in the abattoir,
namely they grouped into 3 subtypes comprising 10 (9 from the air, 1 from the surface), 4 (2 from the air, 2 from the
surface) and 2 (both from the air) isolates, respectively, and three additional subtypes each represented by a single
isolate (all from the surface). They all showed the same serotype (classical 1/2a, molecular lla) with the exception of
one isolate (L398) that showed a different serotype (4b, IVb) and was in general the most divergent from all of the
rest. This isolate, together with L395, was obtained from a different abattoir than all the others.
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Discussion

In experiment we were unable to confirm the transfer of L monocytogenes from broiler farm to the abattoir, since we
were not able to confirm any positive case of L monocytogenes on broiler farms. We have identified a significant
number of positive samples Listeria spp. on surfaces of abattoirs. Even more interesting is the intensive load of the
air by these bacteria. Given the positive samples were identified on surfaces and in the air of places in abbattoirs with
most intense processing this confirms that the main source of contamination with listeria are live animals. However,
due to the absence of positive samples of Listeria on broiler farms and contemporary the Listeria spp. burdening of
the abattoirs where the same pulsotypes of Listeria spp. were identyfied this indicates to a high probability of the
existence of endogenous types of Listeria in abattoir. It was shown that the air and surface isolates in abattoirs can
share a pulsotype, therefore their connection could be deducted. Since the isolates were not all obtained from the
same period but nevertheless exerted the same pulsotypes, namely the air isolates from the two biggest clusters with
10 and four representatives, respectively, were from 2011 and the surface isolates from 2012, it can be concluded
that the endogenous L. monocytogenes can not be neglected and the transmission route form the air to surface pre-
sumed.

Conclusions
We were unable to confirm the transfer of L monocytogenes from broiler farm to the abattoir, however due to the
same pulsotypes, endogenous types of Listeria in a abattoir can not be neglected.
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Fig.: 1. Dendrogram of the PFGE typing of L. monocytogenes isolates
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Introduction: Increased antimicrobial (AB) resistance has been observed among many bacteria leading to treatment
failures in human and veterinary medicine. It has been shown that some resistance mechanisms are common
against both antibiotics and biocides hence one could hypothesise that AB-resistant bacteria are likewise disinfec-
tant-resistant. Referring to that we determined minimum inhibitory concentrations (MICs) of AB-resistant and non-
resistant bacteria for biocides used in health care setting, veterinary medicine, animal husbandry, and food produc-
tion.

Materials and Methods: Disinfectants used were ethanol, sodium hypochlorite, sodium hydroxide, peracetic acid,
formic acid, glutaraldehyde, and benzalkonium chloride. MICs were determined after 72 h of incubation according to
the guidelines of the German Veterinary Society (DVG). In addition, the most effective neutralising agent was se-
lected for each biocide. Besides the 2 Gram-positive and 3 Gram-negative reference strains recommended by the
DVG, 11 Staphylococcus isolates (MRSA, MSSA, from human/animal infection/colonisation), and 12 Enterobacteri-
aceae (origin: food, human infections, control strains) including ESBL-producing Escherichia coli, Klebsiella pneumo-
niae and Salmonella Typhimurium were tested, including, whenever possible, AB-resistant and non-resistant isolates
of the same species.

Results: MICs determined for MRSA, MSSA, and Enterobacteriaceae bacteria including ESBL-producer were similar
to MICs determined for the recommended susceptible reference strains. A trend towards slightly lower susceptibility
to ethanol, sodium hydroxide, glutaraldehyde, and formic acid was observed for Gram-positive compared to Gram-
negative bacteria.

Conclusions: MRSA, ESBL-positive and non-resistant bacteria investigated in here were similarly susceptible to the
disinfectants tested. This indicates that there is no per se disinfectant resistance in AB-resistant bacteria. However,
more comprehensive data, particularly on the bacterial resistance mechanisms to biocides are needed.

This study was funded by the Saxon State Ministry of Social Affairs and Consumer Protection.
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Environmental pollution and animal health

LEVELS OF LEAD IN SLAUGHTERED ANIMALS TISSUES
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SUMMARY

In recent years, much attention has been focused on the concentrations of lead in foods in order to check for those
hazardous to human health. A total of 168 samples of liver, kidney and muscles were collected from cattle and buffa-
loes slaughtered in Assiut abattoirs. The samples were subjected to preparation & for measurement the level of lead
by using Atomic Absorption/Flaming Emission Spectrophotometer (Shimadzu model AA 630-02). Concerning buffa-
loes samples, livers showed variable levels of lead, where the mean values + SD were 0.38 + 0.16 pg/g wet weight.
Whereas in kidneys samples the mean value + SD were 0.30 + 0.17 ug/g wet weight. The corresponding values of
the lead in muscles of buffaloes were 0.09 £ 0.07 ug/g wet weight.

As for cattle samples, the investigated livers were found contaminated with lead where their mean values + SD were
0.40 £ 0.13 ug/g wet weight. On the other hand, kidneys samples were also positive for lead under investigations
where their mean values + SD were 0.38 + 0.30 pg/g wet weight. Muscles samples contained a mean values + SD
of 0.07 £ 0.08 ug/g wet weight. Analysis of variance showed a significant to very high significant differences in lead
levels among the examined cattle livers, kidneys and muscles. As for buffaloes, non significant differences lead con-
tents were observed only between livers and kidneys. The public health hazards of the determined lead in tissues of
buffaloes and cattle were discussed. Furthermore, the hygienic measures adopted to prevent contamination of meat
with heavy metals as well as to protect the consumer were outlined.

Introduction

The toxicity of lead is attributed to the fact that it interferes with the normal function of enzymes. The edible species
have been widely analyzed for Lead (Miranda et al., 2005; Abou Donia, 2008 and Iwegbue, 2008). Lead is toxic to
the blood, the nervous, urinary, gastric and genital systems. Furthermore, it is also implicated in causing carcino-
genesis, mutagenesis and teratogenesis in experimental animals (Pitot and Dragan, 1996). The aims of the present
study were to determine the levels of lead, in muscle, Liver and kidney of cattle and buffalo slaughtered in Assiut city.

Materials and Methods

Collection of samples: A total of 168 samples of liver (part of caudate lobe), kidney and muscles (part of dia-
phragm) were collected from 23 male cattle and 33 male buffaloes (2-3 years old) slaughtered in Assiut abattoirs.
Each sample was about 50 grams weight and was individually placed in polyethylene bags and labeled with the date,
kind, age and sex of each animal. The collected samples were immediately taken to the laboratory in an ice box
where they were kept deeply frozen at -20°C until preparation, digestion and analysis.

Preparation of the samples: According to A.0.A.C. (1975). The prepared samples were for measurement by using
the Atomic Absorption/Flaming Emission Spectrophotometer (Shimadzu model AA 630-02), using an air acetylene
flame and hallow cathode lamp.

Statistical analysis: Mann-Whitney Rank Sum test was used to compare between any two groups with skewed
data.
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Results
Table (1): concentrations levels of Lead in the examined samples

Lead . buffalo’s liver |buffalo’s kidney |buffalo’s muscle |cattle’s liver |cattle’s kidney |cattle’s muscle
(Mglg wet weight)

mean £ SD 0.38£0.16  |0.3040.17 0.09+0.07 0.40+0.13 |0.38+0.30 0.07+0.08*
Range 0.03-0.57 0.03-0.66 0.01-0.33 0.13-0.75 |0.11-1.36 0.01-0.31

Table (2): concentrations levels of Lead in liver, kidney and muscles samples of cattle & buffaloes

. Lead (ug/g wet|. . , , . |liver v kidneyl|liver v musclelkidney v muscle
animal . liver site  |kidney site|muscle site | . ... I L
weight) significance significance significance

cattles  |[mean£SD 0.3840.16|0.30+0.17 |0.09+0.07 |* b b

cattles  |range 0.03-0.57 |0.03-0.66 |0.01-0.33 |* b b

buffaloes |mean+SD 0.40£0.13|0.38+0.30 |0.07+0.08* |N.S b b

buffaloes |range 0.13-0.75 |0.11-1.36 |0.01-0.31 |N.S b b

* Significant (p < 0.05)

** Highly significant (p < 0.01)
***Very highly significant (p < 0.001)

Discussion

From the summarized results given in Table (2), it is evident that there is no significant difference in lead concentra-
tions in buffalo liver versus buffalo kidneys, and very highly significant difference in buffalo livers versus buffalo mus-
cles, as well very highly significant difference in buffalo kidneys versus buffalo muscles. The statistical results indi-
cated that there is a very high significant difference in lead concentrations in cattle liver versus cattle muscle, as well
as, a very high significant difference in lead concentrations in cattle kidneys versus cattle muscles and significant
difference in cattle liver versus cattle kidney. The obtained results agree with the findings of many researchers (Abou
Donia, 2008 and Iwegbue, 2008).

The maximum lead concentration must not exceed 0.5 mg/kg of cattle offal and 0.1 mg/kg for muscles (Egyptian
standard, 2007)

Lead levels higher than the monitoring standards obtained by Egyptian Standards EOSQC (2007) which were de-
tected in 17% in buffalo livers, 13% buffalo kidneys and 13% buffalo muscles, while in cattle higher levels were de-
tected in 17% of livers, 21% of kidneys and 17% of muscles.

Conclusion

The information given by the achieved results proved that all the examined livers, kidneys and muscles of both buffa-
loes and cattle were found contaminated with lead. Some tissues showed higher levels of lead than that recom-
mended by the Egyptian Standards. Monitoring programme must be carried out periodically to determine the chang-
ing risks to health from animal food products in Assiut Province in order to inform any adopted management strategy,
as well as Monitoring programme must be carried out periodically to measure heavy metals in soil and plants in-
tended for animals to assess their load of lead to avoid their hazards on animals and humans.
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BLOOD COMPOSITION OF COWS KEPT IN THE COOPER INDUSTRY AREA IN POLAND
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sity of Environmental and Life Sciences, J. Chetmoniskiego 38C, 51-630 Wroctaw, Poland

Biochemical parameters of blood represent an indicator elements of environmental pollution, especially when the
animals are kept in the extensive (pasture) system. The aim of the study was to compare the blood metabolic profile
of dairy cows kept near the cooper industry area, where the tailing pond “Zelazny Most” (Low Silesia, Poland) is lo-
cated. It occupies an area of approx. 1,400 ha, and the volume of waste stored in the pond is approx. 500 million m3.
“Zelazny Most” is a source of metal pollution for all of the surrounding villages, where the metal dusts contaminate
meadows and pastures. The blood samples were taken from clinically healthy cows (age 4-6 years), kept in the pas-
ture system. The grazers are located in | zone (2-4 km from the tailing pond) — 11 cows and in the Il zone (located
more than 5 km from the tailing pond) — 10 cows. The blood was collected only one time and using the kinetic
method the samples were aspartate aminotransferase (AST), lactate dehydrogenase (LDH) and gamma-glutamyl
transferase (GGT) were determined. Using the colorimetric method the blood determination inlouded: calcium (Ca),
inorganic phosphorus (P), magnesium (Mg), iron (Fe), zinc (Zn), copper (Cu). Moreover, an antioxidant status was
determined using the colorimetric method of total antioxidant capacity (TAS) and the activity of glutathione reductase
(GR). The results showed that the distance from the tailing pond affected a significant increase in the concentration
of Ca, Fe and Zn, TAS and GR in the serum of cows, especially in | zone, what may suggest that the flotation waste
pond has the influence on the examined parameters in blood.

106



CLIMATE CHANGE AND LIVESTOCK IN DEVELOPING COUNTRIES

J.A. Saltijeral, G. Ruiz Lang
Departamento de Produccion Agricola y Animal, Universidad Autonoma Metropolitana-Xochimilco, Mexico City, Mexico

Summary

Veterinary professionals of the second decade of the century must be educated with a wide environmental aware-
ness and a deep knowledge of bioethics. Also veterinarians should promote animal production in small and medium
scale.

Introduction

Such productions have less environmental impact and provide animal welfare. Climate change threatens food secu-
rity especially in less developed countries. This phenomenon promotes migration and causes loss of biodiversity.
The aim of this paper is to cover a curricular gap in the curriculum of the Bachelor of Veterinary, pretending that the
graduate is able to visualize production and animal welfare from an environmental perspective.

Material and methods

The paper proposals are:
e The environment as a complex system,
« Bioethics and global ethics, and
« Conservation medicine approach

Results

In many countries, consumers are fed up with being deluded by the agribusiness. Instead of using public money to
subsidize factory farms — as in the United States and European Union — consumers want reasonable policies that
promote ecologically, socially and ethically sound livestock production. Extensive farming is a production model that
usually has negative effects on biodiversity, and generates climate change. It also has a high social cost because it
does not generate jobs and profits of this economic activity does not benefit the domestic market (Klein, 2014).

In the other hand, intensive industrial production in many places In the world deprives millions of chickens and pigs
animal welfare. They confined in small spaces and exposed to physical and psychological suffering, and are unable
to perform their natural movements (animal rights). This production model is only justified by economic gain of capi-
talism. It is very important that the future veterinarians will be able to visualize animal production and animal welfare
from an environmental perspective (Bok, 2014).

Discussions

The livestock sector generates more greenhouse gases, mainly the intensive and large type productions. The 18%
measured in equivalent carbon dioxide (CO»), than the transport sector, generates 65 percent of anthropogenic ni-
trous oxide, which represents 296 times the Global Warming Potential of CO.. Most of this gas comes from manure.
It responsible for 37 percent of all methane produced by human activity (23 more times more harmful than CO3), and
64 percent of ammonia, which contributes significantly to acid rain. Uses 8% of global water. An estimated 20,000
liters of water are needed to produce 1 kg of beef (Leff, 2012). The process of expansion of livestock in third world
countries and Latin America represents a threat to the sustainable development of the region. An excellent option
environmentally friendly is to impulse conversion of extensive livestock systems into semi-stabled, with introduction
of grass cutting and silvo-pastoral fodder banks, also set biogas plants to recycle manure. Agro ecology promotes
systems for sustainable livestock production. Family farming preserves traditions, folklore and local culture and con-
servation of natural resources. For many poor farmers in developing countries livestock are also a source of energy
as draft power and an essential source of organic fertilizer for crops (Morin, 2006).

The developing countries are those most affected by climate-related disasters such as heat waves, heavy rains and
flooding. This was declareted at the global conference, at Lima Peru in 2014, on climate change sponsored by the
UN attended by delegates from 200 countries. The work of this conference will culminate in Paris. Next December,
this year. This expert affirmed that among the countries affected were the poorest, which are least responsible for
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climate change. Family farming gives the possibility to increase food production, employment and sustainable rural
development activities. Farmers or family farmers should be supported by local governments to promote their access
to natural and productive resources, technical assistance, access to credit and insurance. All this will promote food
security in the countries of the southern hemisphere, these experts say that cannot carry out agriculture and cattle
ranch without power, communications, infrastructure, safety and health (Jonsen, 2003).

Leff (2012) affirms that natural resources should be managed with a comprehensively and environmental develop-
ment perspective. In this approach the concepts of environmental eco-technological rationality and productivity arise
from the perpesctives of cultural, ecological and technological productivity.

Conclussions
The curriculum proposals for veterinary education in this paper are:

1) Environment as a complex system. In recent decades, the science of environment insists its complexity. The same
images of the planet seen from space, have helped us to see the land with forests, oceans, atmosphere and living
things linked by numerous agencies in a common whole (Morin, 2006). We propose the use of systems theory to
understand environment.

2) Bioethics and global ethics. The term "bioethics" (from the Greek bios, life and ethos, ethics) is a new name, first
used by the American oncologist Van Rensselaer Potter suggests that bioethics is the systematic study of human
behavior in the area of science human and health care, as this behavior in the light of moral values and principles
(Potter, 1988) is examined. He suggests the need to overcome the current split between science and technology and
humanities part of another.

3) Conservation medicine approach. The current concept of health not only considers the human being, but encom-
passes animal and ecosystem health. This means that human health, health of domestic and wild animals and eco-
system health promotes ecological health (Pedersen, 2009). This leads to the integration of veterinary medicine,
human medicine and environmental health under one approach called Conservation Medicine (CM).

The recommendations made in this paper are mainly aimed at the universities of developing countries, but obviously
it is important that veterinary schools in rich countries also take it into account.
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Environmental stress as cause of diseases

EFFECT OF HIGH LEVELS OF AMMONIA IN AIR ON STRESS RESPONSE TO ADRENOCORTICOTROPIN AND
FORCED RUNNING IN RABBITS

M. Dyavolova, P. Moneva, I. Yanchev and D. Gudev
Department of Biochemistry and Physiology, Institute of Animal Science, Kostinbrod, Bulgaria

Abstract

The aim of the present study was to evaluate stress response in rabbits using heterophil/lymphocyte ratio as indirect
stress marker. Twenty male rabbits of the New Zealand White breed at the age of 4 months were randomly allocated
into two groups: control - reared under low air ammonia levels (1.4-14.6 ppm) and experimental — reared under
higher ammonia levels (28-57 ppm). The rabbits of both groups were exposed to forced-running stress for 15 min on
day 37 of the trial and two weeks later each received i.m. injection of 0.1 mg synthetic ACTH. The animals were sac-
rificed two days after termination of the trial and adrenal glands were excised and weighed. Ammonia changed H:L
ratio in control but not in experimental rabbits following exposure to forced running and ACTH. Heterophil to lympho-
cyte ratio increased in control but not in experimental rabbits at 2h following ACTH injection (P<0.01), relative to
basal value. The rabbits under high ammonia levels had heavier adrenal glands than control rabbits (P<0.01). The
results are interpreted to suggest that ammonia modifies glucocorticoid secretion or glucocorticoid-induced increase
in H:L ratio.

Keywords: rabbit, stress, heterophil/lymphocyte ratio, adrenal weight.

Introduction

Atmospheric ammonia in confinement facilities is a major harmful pollutant which affects recovery rate of heterophils
(Murata and Hornito, 1999). Exposure of nursery pigs to 35 ppm of ammonia has been shown to double lymphocytes
and monocytes count.

Thus, the aim of the present study was to evaluate stress response in rabbits using H:L ratio as a stress marker.

Materials and Methods

Twenty New Zealand male rabbits at the age of 4 months were randomly allocated into two groups (control and ex-
perimental) - 10 rabbits in each. The rabbits were reared individually in wire-floor cages in which feed and drinking
water were supplied ad libitum. Air temperature, relative humidity and CO2 levels were within the following limits - 16-
24°C; 40-70% and 480-1260 ppm. During the 51 days long experiment the rabbits of the control group were reared
under low air ammonia levels (1.4 — 14.6 ppm), whereas the experimental rabbits were kept under higher levels of
naturally occurring ammonia (28-57 ppm) via window closing. Thirty seven days after starting of the experiment all
rabbits were exposed to 15 min forced running. Blood samples were collected by ear venepuncture before and fol-
lowing exposure to stress. Two weeks later the rabbits of both groups received (i.m.) 0.1 mg adrenocorticotropin 1-24
in 0.5 ml of saline. Blood was taken before and following adrenocorticotropin (ACTH) injection at 1 and 2 h. The
acute effect of air ammonia on adrenal function was assessed by spreading liquid ammonia on the floor, immediately
after the end of forced running session and ACTH injection which resulted in an increase in air ammonia level up to
158 ppm. All rabbits were sacrificed two days after termination of the trial and adrenal glands were excised and
weighed. Peripheral blood leukocytes were counted on smears. Air ammonia was recorded via AeroQual S200 Moni-
tor, equipped with ammonia sensor head (0-100£0.1ppm). The results of one factor statistical analysis are expressed
as means + S.E.M. and were analyzed by ANOVA.

Results and discussion

Heterophil to lymphocyte ratio in the control rabbits declined at 20 min following forced running while in the experi-
mental rabbits it remained unchanged indicating that ammonia influenced H:L ratio in response to stress (Fig.1).
Control rabbits unlike experimental rabbits had higher H:L ratio at 2 h following ACTH administration showing once
again that ammonia is implicated in the modulation of H:L ratio (Fig.1).
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Glucocorticoids are known to increase heterophil to lymphocyte ratio (Dhabher et al., 1995). Heterophil to lymphocyte
ratio in control rabbits increased both at 1h (P>0.05) and 2h (P<0.01) following ACTH administration. The observed
increase of H:L ratio in control rabbits at 2 h following ACTH injection was most probably short in duration since we
did not find any increase of cortisol at 1 and 2h following ACTH injection in our previous experiments with similar
experimental design (Dyavolova et al., 2014). The lack of significant H:L ratio increase at 1 and 2 h following ACTH
administration in the experimental group suggests that ammonia is implicated in glucocorticoid secretion or glucocor-
ticoid-induced increase of H:L ratio. Ammonia is known to increase NO synthesis (Swamy et al., 2005) and NO was
reported to modulate cortisol and corticosterone secretion (Adams et al., 1992). Consequently, H:L ratio may turn out
to be unreliable stress marker in animals reared under high ammonia level.

The experimental rabbits had heavier adrenal glands (P<0.01) relative to the control rabbits (Fig.2). Adrenal hyper-
trophy in the hyperammonemic rabbits was obviously not due to increased secretion of glucocorticoids, because of
the similar basal values of H:L ratio between the control and experimental rabbits (Fig.1). Ammonium chloride inges-
tion was reported to decrease serum cortisol level (Llansola et al., 2013). Consequently, the higher adrenal weight in
the experimental rabbits was most probably due to hypertrophy of the adrenal zona glomerulosa. This view is in
agreement with the reported zona glomerulosa hypertrophy in ammonium chloride treated rats (Lina and Kuijpers,
2004).

Conclusion
Exposure of control and experimental rabbits to forced running did not cause any increase in H:L ratio. Ammonia pre-
vented H:L ratio increase in experimental rabbits at 2 h following ACTH injection and resulted in adrenal hypertrophy.
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EFFECT OF STRESS DURING LAIRAGE AND STUNNING ON QUALITY OF PORK CARCASS, MEAT AND
“HAM”

P.H.G.J De Silva'and D.C.A. Kalubowila2

'Department of Animal Science, Faculty of Agriculture, Aquinas University College, Colombo 08, Sri Lanka; 2 ADM
Food Products Pvt. Ltd, Badalgama, Sri Lanka

Summary: A total of 300 Duroc x (Land Race x Large White) castrated boars were subjected to treatments: 1. MS
(mechanical stunning- non penetrative iron pole) with stress (MSWS); 2. MS without stress (MSS); 3. ES (electrical
stunning -250 V, 1.25 A, 50 Hz, 8-12 sec) with stress (ESWS); 4. ES without stress (ESS) during lairage. ESS
method resulted significantly higher (P<0.01) bleeding % and water holding capacity (WHC) but resulted significantly
lower (P<0.05) carcasses temperature, drip loss and dressing %. The either method of ES significantly (P <0.01)
reduced the stunning time, hemorrhages in internal organs, incidence of bruises, injuries, E coli, Staphylococcus, and
Total plate count in carcasses. A faster rate of muscle pH decline was found in MSWS (P<0.05). Highest L* and a*
values were observed in hind leg meat from MSWS (P>0.05).

Keywords: Stress, Lairage, Stunning, Pork, Ham, Quality

Introduction

The most important single defect of pork meat is pale, soft and exudative (PSE) represent a major problem to the
pork industry. Its poor processing characteristics and appearance make it unacceptable to both processors and con-
sumers. The methods used to handle and process pigs in slaughter plants are well-known to have a large impact on
carcass and meat quality of pigs and animal welfare (Gispert et al., 2000; Mlynek et al., 2012). As well as stress im-
mediately prior to slaughter, stunning method and bleeding method play important roles in the conversion of muscle
to meat (Brown et al., 1998; Velarde et al., 2000). Therefore appropriate pre slaughter handling and slaughtering
method of pigs are very important, not only from a welfare point of view, but it also affects carcass and pork meat
quality and is consequently linked to economic implications for processor. A study was conducted to investigate the
effect of stress during lairage and stunning for the quality of pork carcass, meat and ham under commercial condi-
tions.

Materials and Methods

Three hundred crossbred castrates (live weight 86+6.9 kg) of the same genotype (Duroc x (Land Race x Large
White)) fed and handled at identical conditions, randomly allocated into four treatments: 1. MS with stress (MSWS);
2. MS without stress (MSS); 3. ES with stress (ESWS); 4. ES without stress (ESS) during lairage. As physical char-
acters live weight, carcass weight, dressing %, stunning time, bleeding time, blood aspiration in lungs, injuries, bruis-
ing and blood spots in meat were determined. Carcass temperature was measured by digital thermometer
(TESTO106), pH measured using a digital pH meter (Checkit Micro pH WP 01) in the Longissimus dorsi muscle and
WHC measured by centrifuging method. L*, a*, and b* values were assessed one hour after excision with a Minolta
Chroma meter CV-300. The experimental meat samples were analyzed for Staphylococcus aureus on baird parker
medium spread plates incubated at 37 °C, E coli on petirifilm™ E coli count plate incubated at 35 °C, TPC on petiri-
film™ aerobic count plate incubated at 37 °C and Salmonella was determined according to Gray and Patrick (1995).
The data set was analyzed by an analysis of variance (SAS Institute Inc., N.C., USA).

Results and Discussion

Both hot and chilled carcass weights, as well as dressing percentage, were significantly lower (p<0.05) in ESS pigs
could be due to the complete bleeding in carcasses. Either method of ES have significant short stunning time and
bleeding time (P<0.05). ESS pigs, bleeding percentage was significantly (p<0.01) higher (70.58 %) in 3 min than
MSWS pigs (37.23%). The faster rate of muscle pH decline in MSWS group could be due to increased glycolytic rate
of muscle compared with others. MSWS pigs was resulted significantly higher (p<0.05) carcass temperature and drip
loss while lower (p<0.01) WHC (Table 2). High temperature in muscle of MSWS pigs could be due to severe stress
and impulsive behavior during stunning.
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Grandin, (1994) was implied that high “excitability” create pre-slaughter stress during stunning result elevated glyco-
lytic metabolism in pigs just prior to slaughter leads to production of heat which will elevate the pig’s body tempera-
ture. Van der Wal et al., (1997) indicated that combination of rapid pH drop and high temperature results in denatura-
tion of muscle proteins that bind water which leads to the reduced WHC. Meat of the ESS pigs, was significantly
lower L* and a* than other groups (p<0.05). It was observed that higher incidences of bruises, hemorrhages, injuries
and skin blemishes in carcasses, blood spot on meat and blood aspiration in liver, lung, heart which were signifi-
cantly higher in MSWS pigs (p<0.01) due to physiological stress of lairage and stunning induced capillary rupture
because of the increased blood pressure immediately after stunning resulting high residual blood. The either method
of ES significantly (P <0.01) reduced TPC, E coli and Staphylococcus count in carcasses. This may be attributed to
the proper bleeding causing less blood to retain in the carcass. The bacterial count was positively affected by the
amount of residual blood left in the carcass. However, Salmonella weren't observed in any method.

Highest injected brine percentage to silver side muscle (15.7 %) and WHC (63.3%) was observed in hind legs obtain
from ESS (P<0.05) pigs. Brine injected % and WHC has shown significant difference between stunning method
(P<0.05). Highest tenderness (0.04KN) recorded in ham from ESS animals (P<0.05). There is significant difference
(P<0.05) in tenderness of ham between MS and ES method with stress. Highest “L” (59) and “a” (11.5) values and
cook loss (17.86 %) was observed in ham produced from MSWS.

Conclusion

Possible sources for the observed variation in carcass and meat quality may relate to the stress cause during lairage
and stunning method. The study showed that by using ES without stress system it is possible to increase carcass
and meat quality of pork.
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ACETYL SALICYLIC ACID PROTECTS AGAINST HEAT-STRESS DAMAGE IN CHICKEN MYOCARDIAL CELLS,
POSSIBLY VIA AN INDUCTION IN HSP27 EXPRESSION
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Summary: We investigated whether acetyl salicylic acid (ASA) protects chicken myocardial cells from heat-stress
mediated damage in vivo and whether the induction of Hsp27 expression is connected with this function. Pathological
changes, damage-related enzyme levels, and Hsp27 expression were studied in chickens following heat stress with
or without ASA administration. Our findings indicate that pretreatment with ASA protects chicken myocardial cells
from acute heat stress in vivo with almost no obvious side effects, and this protection may involve an enhancement
of Hsp27 expression.

Introduction

Modern poultry species such as the broiler chicken are highly sensitive to heat stress due to the feather cover, lack of
sudoriferous glands, and fast growth. CK-MB and LDH are widely regarded as indicators of acute myocardial injury
[1]. Hsp27 overexpression is able to attenuate cardiac dysfunction in transgenic mice [2]. It is possible that ASA con-
fers heart protection by up regulates expression of different HSP family members, including Hsp27 [3]. As Hsps (es-
pecially Hsp27) are widely believed to protect against cell injury caused by various stress factors, it is reasonable to
consider that ASA may protect against myocardial injury from heat stress by modulating Hsp expression.

Materials and Methods

270 SPF chickens were randomly divided as the HS (heat stress) group, the ASA-HS (aspirin administrated before
heat stress) group, and the ASA (aspirin administration) group. Chickens in the ASA-HS and ASA groups were ad-
ministered aspirin (Sigma, USA) orally at 1 mg/kg body weight 2 h in advance. Chickens in the HS and ASA-HS
group were heat stressed in a preheated air chamber at 40 + 1°C with 60% ~ 70% humidity over a series of time
periods (O h,1h,2h,3h,5h,7h, 10 h, 15 h, and 24 h). Birds were allowed free access to food and water ad libi-
tum. 10 birds from each group were sacrificed humanely by decapitation at each time point. The LDH and CK-MB
activities and Hsp27 level were measured according to the manufacturer’s instructions and commercially ELISA Kit
(MBS700383, MyBioSource, USA) Heart tissue samples were obtained, fixed then cut into 5-um-thick serial sections
and were stained with H&E. Immunohistochemistry studies were also performed.

Results

CK-MB levels in the heat stressed chickens in the HS group remained significantly increased after heat exposure for
1h,2h,5h,7h,10h, and 24 h. CK-MB levels in the chickens mostly unchanged in the ASA-HS group. Chickens in
the ASA group presented with the least variation in serum CK-MB levels. The changes in the serum LDH levels
showed a similar but more sensitive trend as that observed for CK-MB.

Pathological changes in the HS group were much more serious than that in the ASA-HS group, while there were no
obvious pathological changes in myocardial fibers.

Although Hsp27 expression did vary in all three groups, it was apparent that Hsp27 expression continuously in-
creased in ASA-HS group and ASA group, compared to HS group. Therefore, ASA treatment must be responsible for
the steady increase in Hsp27 expression over time.

In the HS group, prior to heat exposure, Hsp27 (brown) was mainly located in the cytoplasm. Following heat expo-
sure, there was an especially strong signal in the nucleus. In the ASA-HS group, Hsp27 signals were located in the
cytoplasm and the nucleus of myocardial cells. However, Hsp27 signals became stronger in the cytoplasm and the
nucleus of myocardial cells at later time points following heat exposure. In the ASA group, Hsp27 was detected in the
nucleus and cytoplasm of myocardial cells over the course of exposure.
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Discussion

Heat stress causes considerable damage to chicken myocardial cells in this study, and the responding CK-MB and
LDH activity suggests that the extent of myocardial cell damage was serious and got worse over time. The myocar-
dial cell damage in chickens stressed after ASA oral administration was decreased compared with animals not
treated with ASA. Furthermore, the levels of CK-MB and LDH in the serum of chickens given ASA were lower follow-
ing heat stress. Together this suggests that ASA may prevent myocardial cell damage caused by heat stress.

In the present study, ASA treatment reduced myocardial cell injury and efficiently induced Hsp27 expression. The
expression of Hsp27 in the heart tissues of the heat stressed chickens in HS group varied over time. Furthermore,
insufficient Hsp27 expression in heat-stressed myocardial cells was accompanied by myocardial damage suggesting
that abundant Hsp27 expression may be required to protect cells from heat stress damage.

Previous studies have reported that heat stress and other classic stress factors always lead to relocalization of
Hsp27 into the nucleus [4]. Although, in our study, Hsp27 was induced more efficiently by ASA than heat stress, and
relocalization of Hsp27 into the nucleus was not observed if ASA was the only inducing factor. This suggests that the
mechanism of ASA-induced Hsp27 protection may differ from classic heat stress responses. However, the detailed
mechanism of this form of protection remains to be determined.

Conclusion

The results of this study suggested aspirin was able to protect chicken myocardial cells from heat stress caused in-
jury in vivo. Meanwhile, aspirin also was able to inducing more Hsp27 expression which has been reported to be
important in cardiovascular disease protection and stress resistance. Translocation of Hsp27 caused by heat stress
was not repeated by aspirin administration. This suggested aspirin induced Hsp27 expression through another path-
way differ from heat stress. Aspirin possess a potential ability to be a novel anti-heat stress medicine.
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Figure Legends

Fig. 1 The variations of heart-damage related enzymes and Hsp27 expression in myocardial cells after heat
exposure

* indicates significant differences of LSD (Least Significant Difference) with significance at the P < 0.05 level.
** indicates significant differences of LSD (Least Significant Difference) with significance at P < 0.01 level.

Fig. 2 Representative histopathological images of chicken myocardial cells following heat exposure and lo-
calization of Hsp27 determined by Immunohistochemistry

(a): Hematoxylin and eosin staining. Scale bar = 10 ym. HS group:
(b): Immunohistochemistry staining and Mayer's hematoxylin counterstaining of heart tissues. Scale bar = 10 pym.
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REDUCTION EFFICIENCIES FOR BIO-AEROSOLS BY BIOLOGICAL AIR CLEANING SYSTEMS INSTALLED
WITHIN PIGGERIES
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nover, Foundation, Hannover, Germany

Summary

Due to the increasing intensification of livestock farming, installation of air cleaning systems is mandatory in some
areas to protect the surroundings from emissions. The aim of the study was to detect whether and to what extent bio-
aerosols can be reduced by air cleaning systems and how far their amount increases by these systems. Comparison
of reduction efficiencies was made for a trickle-bed reactor and a three-step system. While the trickle-bed reactor
was visited 20 times for sampling, 10 dates of measurement were realized for the three-step system. In regular inter-
vals, bio-aerosols were collected three times (30 min each) per date using impingement techniques. Measurements
were made in parallel before (raw gas) and after (clean gas) the systems. Under conditions of proper operation, both
systems showed reduction efficiencies for total bacteria of more than 80%. While the amount of Staphylo- (94%),
Strepto- (81%) and Enterococci (93%) was lowered by the three-step system at any time, the number of colony-
forming units could not always be reduced by the trickle-bed reactor, and was even higher in the clean than in the
raw gas in some cases. Similar observations were made for the Methicillin-resistant Staphylococcus aureus, which
were reliably reduced by the three-step system (89%), but not by the trickle-bed reactor at any time. The reduction
efficiency for endotoxins was in the range of 8% to 88% for the three-step system, and between 24% and 100% for
the trickle-bed reactor. The results show that microorganisms and endotoxins in the exhausted air of piggeries can
be reduced by biological air cleaning systems under conditions of proper operation.

Introduction

The growing demand for livestock products led to an intensification of production systems with higher numbers of
animals kept in specialized stables. Beside high amounts of ammonia, dust and odours, these facilities are regarded
as a source of microorganisms too. Therefore, installation of air cleaning systems (ACS’s) is mandatory in some
regions to protect the surrounding population and environment from emissions. The aim of the project was to detect
whether and to what extent bio-aerosols can be reduced by ACS’s and how far the amount of microorganisms and
endotoxins in the outgoing air increases by these systems.

Material and methods

Two types of ACS’s installed in two conventional fattening piggeries in Germany were investigated. One of the sys-
tems combined three steps of physical and chemical washing as well as biofiltration through a wall of root wood
pieces. The second system was a trickle-bed reactor (TBR) which reduces pollutants by biofiltration at the surface of
plastic packages that are continuously sprinkled by process water. In 2- to 3-week intervals ten samplings were car-
ried out at the three-step system (TSS) between March and August 2010. The TBR was examined from July 2012 to
May 2013 with a total of 20 samples taken in regular intervals. Bio-aerosols were collected in parallel before (raw
gas) and after (clean gas) the ACS at three times (30 min each) per date. Raw gas samples were taken in the central
exhaust air duct of the piggery before the air stream passes the ventilators. A sampling tube was designed to assure
an isokinetic sampling. For the collection of bio-aerosols at the clean gas side where the purified air flows from the
ACS to the environment, a square sampling hood (1 m?) with a central tube was used. In the raw as well as in the
clean gas section, a fan and a flow straightener were attached at the end of the sampling tube to provide an adjust-
able air flow and constant air velocity of 4 m/s. A vacuum pump was used to lead the exhausted air through AGI-30
Impingers filled with 30 ml of phosphate buffered saline solution. Afterwards, samples were cooled down, pooled and
processed within the next 24 hours. The analyses included the total bacteria count, the number of Strepto-, Staphylo-
and Enterococci, Methicillin-resistant Staphylococcus aureus (MRSA), Enterobacteriaceae, Pseudomonades, Actin-
omycetes, molds and endotoxins.
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Results

The mean concentrations of the fractions of different bacteria and endotoxins cultivated from the samples collected at
the raw and clean gas side of the TSS and TBR are shown in Table 1. The reduction efficiencies for total bacteria
highly depended on the impact of external factors and were in the range of 74% to 97% for the TSS and 35% to 98%
for the TBR, with mean values of 88% and 85%, respectively. While Strepto- and Enterococci were reduced by the
TSS at a high level of 94% at any time, the TBR reached lower reduction efficiencies of 84% and 90% on average.
Furthermore, a strong variation of Strepto- and Staphylococci colony-forming units was assessed for the TBR. The
reduction ratios were between 0% and 100%, but noting also 50% and up to 757% more bacteria after passing the
TBR. In contrast, Staphylococci were always lowered by the TSS (mean value: 81%). MRSA were cultivable from
samples collected in raw as well as in clean gas. Within the measurement periods, the number of MRSA in the ex-
hausted air was relatively low, with highest values of 1600 cfu/m? raw gas. The TSS reached a mean reduction effi-
ciency of 89% for MRSA. At the TBR, MRSA were found in eight raw gas samples and were completely eliminated in
six of these cases. During two measurement days, MRSA were detected solely or in a higher number in clean than in
raw gas. Enterobacteriaceae were not detectable by standard cultivation methods in samples from the TSS and only
once in raw gas collected at the TBR. However, genetic material from coliform bacteria was found in some samples,
indicating a small proportion of Enterobacteriaceae on the total bacteria count. While thermophilic actinomyces
couldn’t be counted anywhere for the TBR, the TSS reduced their counts by 97%. Both systems showed a strong
variability in the reduction of mesophilic actinomyces, with even a higher number of colony-forming units in clean
than in raw gas. Similarly, the number of molds was either decreased or increased through the systems or only de-
tectable in clean gas. Pseudomonades were determined in six raw gas samples collected at the TSS. They were
reduced at three times and equal before and after the system or higher in the clean gas samples at the other days. At
the TBR Pseudomonades rarely appeared either in raw or in clean gas. The endotoxin content was very low for the
TSS with a maximum of 23 EU/ml in raw and only 10 EU/ml in clean gas. With 92% on average, endotoxins were
reliable reduced by the TBR, except for one day, with a lowering capacity of only 24%.

Discussion

Differences in reduction efficiencies were shown between the ACS’s and for the single system, depending on the
operational status. The combination of several stages seems to be beneficial for the capacity of air cleaning. To
maintain a high reduction efficiency of ACS and prevent these systems from disturbances, frequently controls are
necessary.

Conclusions

The present results show that microorganisms and endotoxins in the exhausted air of piggeries can be reduced by
ACS’s under conditions of proper operation.
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EFFECTS OF TEMPERATURE AND RELATIVE HUMIDITY ON THE SURVIVAL OF AIRBORNE BACTERIA

A.J.A. Aarnink, P. Hoeksma
Wageningen UR Livestock Research, Wageningen, the Netherlands

Summary

The objective of this study was to investigate the effects of temperature (T) and humidity (RH) on the survival of dif-
ferent types of bacteria in the air. The microorganisms studied were Escherichia coli (E.coli; Gram -), Enterococcus
mundtii (E.mundtii; Gram +), and Mycoplasma synoviae (M.synoviae; no cell wall). Wet and dry suspensions of these
three microorganism species were aerosolized. From the results it can be concluded that the tested airborne bacteria
in wet aerosols, in this experimental setup, survive long enough to be transmitted over a long distance at different
temperatures and humidity levels. The impact of the procedures for preparing dry aerosols on the viability of microor-
ganisms isn’t clear and should be further studied.

Introduction

Since the outbreaks of infectious animal diseases such as Avian Influenza and Q-fever in the Netherlands many
residents in areas with intensive livestock farming are increasingly concerned about the negative effects of livestock
production on human health. Opposition against intended expansion and relocation of livestock production facilities is
growing. Pathogenic microorganisms emitted from livestock buildings may cause animal and human diseases by
airborne transmission. However, many knowhow gaps in this field still exist; real health risks still have to be quanti-
fied and differentiated per infection and farm type.

Microorganisms can emit in wet or in dry aerosols. Wet aerosols are mainly generated from the respiratory tract. Dry
aerosols originate from dust sources, of which manure, skin particles, feed, and bedding material are reported to be
the main sources (Aarnink et al., 1999; Heber et al., 1988); (Cambra-Lépez et al., 2011). Airborne microorganisms
are exposed to meteorological factors, particularly temperature, humidity and solar radiation (Dungan, 2010). These
factors may have significant effects on the survival of these micro-organisms. Furthermore, airborne microorganisms
might be protected from outside influences by (dust) particles coagulated with the viable particle.

The objective of this study was to determine the survival rate of bacteria at different temperatures and relative humid-
ity levels. This paper describes the results of a laboratory study with three groups of bacteria, gram-positive, gram-
negative and mycoplasma, represented by Enterococcus mundtii, Escherichia coli and Mycoplasma synoviae re-
spectively.

Material and methods

The effect of temperature (T) and relative humidity (RH) on the survival of three different types of airborne microor-
ganisms was assessed in a 3x3 experimental set up for T = 10, 20 and 30°C and RH = 40, 60 and 80%. Airborne
microorganisms were sampled with glass impingers (AGI-30), which were filled with 20 ml buffered peptone water, at
0.5, 10, 20 and 30 min after aerosolizing 3 ml wet bacteria suspension or 1 ml freeze dried bacteria suspension
mixed with 150 mg of dust. From the counts of culturable microorganisms in the subsequent samples the half-life
time of the three microorganisms was calculated. Uranine was used as a tracer. All treatments (combinations of T
and RH) were done in triplicate.

Two identical stainless steel climate controlled isolators (L =1.6 m, W=0.93 m, H=1.1 m; V = 1.64 m3) were used
as aerosolization space. All bacteria concentrations after aerosolization were corrected for the uranine decrease
which is related to physical losses of bacteria, mainly caused by deposition of the aerosols on the floor and walls of
the isolator.
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Results

The results show that the biological decay of the bacteria concentration in the first half minute after wet aerosolization
was variable with clear differences between bacteria types and climatic conditions. The decay of E.coli and
M.synoviae was larger than of E.mundtii (P<0.01). The decay was influenced by temperature and relative humidity in
a variable way. E.coli showed, on average, a larger decay at higher relative humidity (P<0.01). The effect of tempera-
ture was not consistent, while it interacted with relative humidity. E.mundltii showed a smaller decay at higher tem-
peratures (not significant) and higher levels of relative humidity (P=0.01). M.synoviae showed a tendency towards a
larger decay at higher temperatures (P=0.06) and had a relatively large decay at 40% humidity, however, the effect
of humidity was not significant (P=0.13).

The concentrations of the three bacteria in the isolator showed different changes in the course of time from 0.5 min
after wet aerosolization onwards, with different effects of temperature and relative humidity. For E.coli and E.mundtii
a significant effect of temperature level on the decay was found (P<0.05) and there was a tendency towards a tem-
perature effect on the decay of M.synoviae. On average, E.coli showed larger decay than E.mundtii and M.synoviae.
At medium temperature (20°C) the decay of E.coli was significantly (P<0.05) larger than at 10 and 30°C. Contradict-
ing to this, E.mundtii and M.synoviae showed lowest decay at 20°C. E.mundtii showed highest decay at 30°C and
intermediate at 10°C. M.synoviae showed similar decay at 10 and 30°C. No significant effects of relative humidity on
the decay of the three tested bacteria were found.

After wet aerosolization, the half-life time of E.coli was lowest at 20°C (1.97 min), highest at 30°C (6.04 min), and
intermediate at 10°C (3.17 min). On the contrary, half-life time of E.mundltii and M.synoviae was highest at 20°C (20.3
and 28.1 min), lowest at 30°C (5.65 and 4.93 min), and intermediate at 10°C (9.08 and 5.37 min).

After dry aerosolization only viable counts were found of E.mundltii. The decay of E.mundtii in the first half minute
after dry aerosolization was not influenced by temperature. The effect of relative humidity, however, was significant
(P<0.01). The largest decay was found at low relative humidity. The concentration of E.mundlii showed only small
changes between 0.5 and 30 min after aerosolization.

The half-life times of dry aerosols of E.mundtii were not influenced by temperature but they were substantially af-
fected by relative humidity (P<0.05), with the lowest half-life time at 60% humidity (16.6 min), highest half-life time at
80% humidity (90.9 min), and intermediate half-life time at 40% humidity (32.9 min).

Conclusions

1. The studied bacteria, E.coli, E.mundtii and M.synoviae, representing Gram-, Gram+, and bacteria without a
cell wall, respectively, stay airborne and alive for several minutes after aerosolization within a wide range of
temperatures (10-30°C) and relative humidity (40-80%).

2. Two phases of decay are observed: 1) a fast initial decay during and directly after spraying, probably caused
by the rapid evaporation of the water from the aerosols; 2) a slow decay in the air after the initial phase.

3. E.mundtii bacteria survive longer in dry aerosols than in wet aerosols.

4. E.coli and M.synoviae hardly survived the preparation procedures for dry aerosols. The impact of these pro-
cedures on the viability of microorganisms isn’t fully clear and should be further studied.
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Abstract

Introduction: Being an agrarian country, Pakistan is primarily dependent upon livestock for its economy. Role of
animal sector is not only crucial for determining national GDP but also pivotal as provider of necessary food items
and their byproducts. It has been estimated that species of livestock can give milk about 29.472 million tones and
beef about 1.115 million tons annually. Among different species of livestock, buffalo stands out as an efficient con-
verter of poor quality roughages into highly valuable products as milk and meat. Buffalo contributes about 68% of
total milk produced in Pakistan. Production potential of these animals has been admired internationally. But produc-
tion capacity has been found reversely related with fertility. More would be the production poorer would be the fertil-
ity. This opens the opportunity to genetically study the significant loci for production and reproduction traits. To test
this hypothesis, present research was planned to study CYP11b1 and CYP19A1 genes as candidate for milk yield
and silent estrus behavior in buffaloes.

Animals, Materials and Methods: Selected animal species was Riverine Buffalo. Blood samples were collected
from true representative of river buffalo. Primers were designed from coding regions of the two genes and them
these were amplified and sequenced. Comparison of sequences provided genetic variations and then statistically
analyzed.

Results: In CYP11b1, seven variations were identified and in CYP19A1, four novel variations were identified. After
statistical analysis, one of CYP11b1 and two of CYP19A1 were found significantly associated with milk yield and
silent estrus behavior respectively.

Conclusions: It was concluded that animals with high milk yield are depicting signs of poor fertility in terms of silent
estrus behavior.

Keywords: Polymorphism, Milk production, Fertility, Buffalo, Association

Introduction

Genetic characterization of production traits with candidate genes has been the major selection criteria for animals
with superior genetic potentials both in production and reproduction traits. In many parts of the world, improvements
have been made in many of the breeds on the basis of novel selection signatures in significant parts of the genes
and still our quest for new markers is in the run. In present study, CYP11b1 and CYP19A1 were studied at genomic
level for identification of novel polymorphisms in the coding region of the gene (Khatib et al. 2006). These genes
have been found associated with milk yield, quality and reproductive traits in farm animals (Kataoka et al. 2000).
Several QTLs controlling milk production traits have been reported in these two genes (Heyen et al. 1999; De Koning
et al. 2001; Rodriguez-Zas et al. 2002; Olsen et al. 2002; Awad et al. 2010; Schopen et al. 2011). The present study
explored the association of a single nucleotide polymorphism (SNP) in the both genes with milk fat content in river
buffaloes of Nili-Ravi breed. Polymerase chain reaction technique was performed for genotyping the animals. A total
of fifteen SNPs were identified. Identified selection signature can serve as genetic marker for section of superior buf-
faloes to enhance the production and reproduction potential of our animals.

Materials and Methods
Sampling strategy

A total of 50 animals of Nili-Ravi buffalo breed were selected from government and private livestock farms (Buffalo
Research Institute, Pattoki; Livestock experimental Station, Okara). Animal were categorized into two groups. Group-
1 included animals in first month of their second lactation with milk fat content more than 8% (n=50). In group-2, ani-
mals were selected with same cyclic stage (first month of second lactation) but with milk fat content less than 8%
(n=50). Then selected animals were subjected to blood sampling. 10mL blood was collected from each animal in
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EDTA added vaccutainer. Blood was immediately transferred to the ice cooler and was shifted to Molecular biology
and Genomics lab. In Institute of Biochemistry and Biotechnology, University of Veterinary and Anima Sciences,
Lahore for further processing.

Genomic DNA extraction, PCR amplification and sequencing

DNA was extracted by using organic DNA extraction protocol reported by Maryam et al. (2012) with some modifica-
tions. Specific sets of primers (table-1) were used to amplify the all exons of OLR1 gene. Then PCR amplicons were
purified and sent for DNA sequencing.

Bioinformatics analysis

Identified sequences were aligned with CYP11b1 and CYP19A1 genes sequence reported in cattle (AC_000162.1)
and total of fifteen SNPs were identified (table-2, fig-1). These variations were tested for Hardy Weinberg Equilibrium
and only one (P17H) was found obeying HWE and was selected for association analysis.

Results

CYP11b1 and CYP19A1 genes were studied for the identification of biomarkers. Khatib et al. (2006) identified the
genetic variation in this gene that was associated with milk fat content. In present study, total fifteen polymorphisms
were identified (table-2, fig-1). Out of these 15, four were intronic and remaining eleven were exonic. From these
eleven, five were synonymous and were not changing any amino acid. Remaining six were non-synonymous. Ratio
of transition and transversion is 1.15:1.

Results of single marker analysis depict the distribution of alleles indicated that CYPb-5[P= 0.1306 >0.05],
CYPb-6 [P= 0.0913>0.05], CYPa-10 [P= 0.1014>0.05], CYPa-11 [P= 0.2403>0.05] and CYPa-13 [P= 0.1410>0.05]
were non-significant and following Hardy-Weinberg equilibrium indicating that the alleles were randomly distributed
throughout the population, no migration had occurred, no bottlenecks happened. While for loci CYPb-1 [P=
0.0001<0.05], CYPb-2 [P= 0.0010<0.05], CYPb-3 [P= 0.0005<0.05], CYPb-4 [P= 0.0013 <0.05], CYPa- 7[P=
0.0011<0.05], CYPa-8 [P= 0.0010<0.05], CYPa-9 [P= 0.0015<0.05], CYPa-14 [P= 0.0021 <0.05], and CYPa-15 [P=
0.0002 <0.05] as probability value of Chi-square test was below 0.05, suggesting that population at these polymor-
phic sites was indicating significant deviations from Hardy-Weinberg equilibrium. These results have been given in
table-2. All of mutations were novel and were not reported before. Most of variations were identified in exon-4. Khatib
et al. (2006) also reported associated mutations in exon-4.

Discussion

Out of total fifteen variants, one was found obeying Hardy Weinberg Equilibrium (HWE). Description of identified
variations has been mentioned in table-2. Chi square testing was performed on these variations and P-value (>0.05)
was calculated. Results of genotypic and allelic frequencies are given in table-4 and 5. The allele frequencies identi-
fied at this position were not consistent with those of Khatib et al. (2006), Komisarek & Dorynek (2009) and Wang et
al. (2012) who reported 0.46, 0.43 and 0.42 for allele A and 0.54, 0.57 and 0.58 for allele C in US, Polish and the
Israeli Holstein cattle populations, respectively. However, they are consistent with the frequencies reported by
Schennink et al. (2009) with 0.71 and 0.29 for alleles A and C in an experiment with a Dutch Holstein population.
Allele C was found associated with high milk fat %age.

HWE analysis revealed significance of identified loci in local buffalo population. Genotypic and allele fre-
quency were also calculated. Kataoka et al. (2000) studied CYP11b1 and found similar genotypic frequency. The
present study is an example of candidate gene approach to find some novel variations at population level. This study
is first step in finding some probable markers for milk fat %age in Nili-Ravi buffalo that can be used in future selection
and breeding program.
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Table-1: List of Primers

Srit Primer Name IIZ:Z];: Prgig:ct Prime(rsizg)uence
1 CYP11b1 F1 24 - CA CACAGATTCACCACTTTCCCTTCC
2 CYP11b1R1 21 CCACACCCAGGCATTGTAGTT
3 CYP11b1 F2 20 GATATTGAATCCCAGCTCCT
4 CYP11b1R2 20 465 CATCTTCCCATTCACTCCTA
5 CYP11b1F3 19 GTTGGGTTGATTTGTTGTC
6 CYP11b1R3 21 508 GGACCTCTAATGTAGAACCTG
7 CYP11b1 F4 20 AGTCTGGGTGTAATTCTGAC
8 CYP11b1 R4 20 490 CTTTACAGCGATGTCTAGTG
9 CYP19a1 F1 19 GCTCCACTAGACATCGCTG
10 CYP19a1 R1 20 390 CAGTGAGAAGCCCACACATC
11 CYP19a1 F2 21 CCAACTCTCTCACACAAGGAC
12 CYP19a1R2 20 o12 GGACTTGGAACAAGTTAGGG
13 CYP19a1 F3 20 GGATCTGGAGGAAAAGAAGG
14 CYP19a1 R3 18 497 GCAAAGGCAATGTAGTGA
15 CYP19a1F4 19 CCTAACTCAAGGTCACAGC
16 CYP19a1 R4 19 453 GGACAAGCCAATTTAAGAC
17 CYP19a1 F5 19 CTTGGAATCACATGGTAGT
18 CYP19a1R5 21 574 GAGATTCTAGTCCATGAAATC
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Table-2: Polymorphic sites detected in the CYP11b1 (CYPb) and CYP19a1 (CYPa) region

Genetic variants Transitio_n / Chitest
Transversion (P>0.05)
CYPb-1 Transversion 1.2051 **
CYPb-2 Transition 0.0010 *
CYPb-3 Transversion 0.0005 *
CYPb-4 Transversion 0.0013 *
CYPb-5 Transversion 0.1306 **
CYPa-1 Transversion 0.0913**
CYPa-2 Transition 0.0011*
CYPa-3 Transversion 0.0010*
CYPa-4 Transition 0.0015*
CYPa-5 Transition 0.1014**
CYPa-6 Transition 0.2403**
CYPa-7 Transition 0.0000
CYPa-8 Transition 0.1410 *
CYPa-9 Transition 0.0021 *
CYPa-10 Transversion 0.0002 *

*Significant
**Non-significant

Table-3: Allele Frequency for all Loci of CYP11b1 and CYP11a1

SNP ID Allele Frequency l\gmor Allele
requency
C A
CYPb-1 0.2771
07229  0.2771
A c
CYPb-5 0.0120
09880  0.0120
A c
CYPa-1 0.0723
0.9277 0.0723
T c
CYPa-5 0.2530
0.7470 0.2530
T c
CYPa-6 0.0241
09759  0.0241
G A
CYPa-8 0.2289

0.7711 0.2289
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Table-4: Genotypic Frequency for all Loci of CYP11b1 and CYP11a1

Wild Type Mutations
Fig-1: Sequences of CYP11b1 and CYP11a1 genes showing DNA sequence variation
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SUMMARY

In this study, bacteriological air contamination in a dairy cow barn was assessed according to microclimate parame-
ters in various seasons; the results obtained were then compared with the microorganism count in raw milk. Total
bacterial count in the barn air was significantly higher (P<0.05) in warm period and vice versa, accompanied by the
same trend in the microorganism count recorded in raw milk. High positive correlation was found among bacterial
count in barn air, barn air temperature and microorganism count in milk (P<0.05 all). In conclusion, bacterial count in
barn air and consequently postsecretory milk contamination depend on the season, i.e. barn air temperature.

Keywords: dairy cow, microclimate, air bacteria, milk quality

INTRODUCTION

Milk is one of the essential foodstuffs of animal origin in human diet. Because of its composition, milk is ideal food for
all age groups and has a protective role in human health. However, milk may also be harmful for human body, in
particular when it is contaminated with microorganisms, since it is a medium favouring their growth. Milk contamina-
tion with microorganisms can be secretory, occurring via mammary glands, or postsecretory, arising from the envi-
ronment [1]. Milk quality is directly influenced by the microorganism count irrespective of the route of contamination
[2]. The aim of the study was to investigate whether bacterial count in a dairy cow barn air relative to the microclimate
influences microorganism count in fresh raw milk.

MATERIAL AND METHODS

The study was conducted at a dairy cow farm in all seasons. Cows were kept in tie-stall of medium length (1.8x1.3
m) with straw bedded floor and milked at the site into cans. Udder disinfection was performed before and after milk-
ing. Lighting and ventilation in the barn was combined, natural and artificial. Cows were fed concentrated and volu-
minous feed twice daily. Bacteriological air contamination (CFU/m?3), microclimate parameters, air temperature (°C)
and relative humidity in the barn (%), and microorganism count in milk (CFU/mL) were determined 3 times per month
(at morning milking, at the beginning, middle and end of month) in April, August, October and December. Bacterial
count in the barn air was determined by air sampling (Merck MAS-100, Merck KgaA, Germany) into Petri dishes with
nutrient agar (Biolife, Italy) for determination of total aerobic mesophilic bacterial count and their incubation at 37 °C
for 24 hours. Microclimate parameters were measured by a portable digital instrument (Testo, Germany), while mi-
croorganism count in raw milk was determined by standard laboratory methods. The data collected were analysed by
use of the Statistica v.12.5 software (StatSoft Inc., 2014).

RESULTS

Table 1. Microclimate parameters in the barn throughout study period

Parameter Month

April August ﬁﬁglu;t October | December ggiﬁfg;

MeanxSD

Air temperature (°C) 21.33ab  |26.00acd  |23.67* 19.00ce 12.33bde 15.67*
+0.58 +1.00 +0.29 +1.00 +1.53 +1.16

Relative air humidity (%) 60.00ab  |63.67¢ 61.83 70.002 73.00bc 71.50*
+2.00 +3.22 +2.57 14.36 +2.00 +1.50
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n=3 measurements per month for both parameters; abcdevalues in the same row marked with the same letter
showed statistically significant between-month differences at the level of P<0.05; *values in the same row differed
statistically significantly at the level of P<0.05

Table 2. Total microorganism count in barn air and raw milk throughout study period

Parameter Month

April August ﬁﬁglu;t October | December gggﬁ;;

Mean£SD

Bacterial count in barn air 2.03x10% | 2.96x10%bc | 2,49x104* |2.29x1040d | 1.84x104cd | 2,07%104*
(CFU/m3) 1868 11380 1267 1925 1872 191
Microorganism count in raw milk|1.30x104 | 1.97x104bc | 1,63x104* |1.53x1040d |1,20x104cd | 1.37%x104*
(CFU/mL) £1000 [£1155 1041 +1528 11000 11258

n=3 measurements per month for both parameters; abcdvalues in the same row marked with the same letter showed
statistically significant between-month differences at the level of P<0.05; *values in the same row differed statistically
significantly at the level of P<0.05

DISCUSSION

Optimal air temperature in dairy cow barns is 5 to 20 °C, production temperature 5 to 28 °C, and optimal relative air
humidity 60% to 80% [3]. Study results showed air temperature and relative humidity levels to be within the produc-
tion limits for dairy cows throughout the study period. Total bacterial count in the barn air was significantly higher
(P<0.05) during warm season and vice versa, which could be attributed to determination of aerobic mesophilic bacte-
rial count, whose growth is favoured by air temperatures of 20-45 °C. Bacterial count in the barn air ranged from
1.84x104 CFU/m3 air in December to 2.96x104 CFU/m3 air in August, which was within the range determined by
MatkoviC et al. [4]. Total milk microorganism count of <100,000 CFU/mL met the standard quality requirements [2]
and followed the total barn air bacterial count pattern (lowest and highest milk bacterial count recorded in December
and August: 1.20x104 CFU/mL and 1.97x104 CFU/mL, respectively). High positive correlation was found among the
barn air bacterial count, microorganism count in raw milk and barn air temperature (P<0.05 all). Between barn air
temperature and relative humidity there was a high negative correlation (P<0.05), whereas no such correlation was
recorded between barn air relative humidity and other parameters, i.e. barn air bacterial count and microorganism
count in raw milk (P>0.05 both).

CONCLUSIONS

The results obtained in this study suggest a conclusion that season, i.e. barn air temperature, influences bacterial
count in barn air, and both of these parameters influence postsecretory bacterial contamination of raw cow milk.
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THERAPEUTIC APPROACH TO MASTITIS AT DRYING
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SUMMARY

Mastitis is a problem for the milk industry with economic losses. Its control is important and the treatment at drying is
a recommendation to promote healing of pre-existing infection and to prevent new infections during the lactation.
Was used cloxacilin benzathine formulation at drying off in subclinical mastitis cases where the pathogens were S.
aureus (n=50) and coagulase negative Staphylococcus - CNS (n=120). Immediatelly post-partum a colostral secre-
tion was collected for microbiological examination. CNS cure was obtained in 30 teats (25%), that corresponds to
75% of microbiological cure and for S. aureus mastitis cases the isolation of agent occurred in 20 teats post-partum,
resulting in 60% of efficacy.

INTRODUCTION

Mastitis remais an severe problem for the dairy-farm. Besides the economic losses we must consider the public
health aspects because many microorganisms involved in their etiology can cause human disease's especially
due the production of enterotoxins by CNS and also by Staphylococcus aureus. It is caused by many microorgan-
isms being S. aureus among the contagious pathogens one of the most important (1). CNS, Corynebacterium bovis
and Streptoccus agalactiae are also frequent as contagious pathogen (2). The environmental pathogens as Es-
cherichia coli, Klebsiella pneumoniae, Enterobacter spp, Streptococcus uberis and Streptococcus dysgalactiae are
present where the cows lives and can be transmitted between or during the milking (1).

The mastitis control programs aims to reduces the infection at a low level considering the health of the mammary
gland by de elimination of pre-existing infection and to the prevention of new cases of mastitis, as well as by the re-
duction of the infection duration time. The dry cow therapy is an important component in mastitis control to promote
healing of pre-existing infection and prevent new infections during lactation (3). Cure rates range from 67% to 100%
against the major causative pathogens of subclinical mastitis in dry period (4).

Various cloxacilin benzathine containing intramammary suspensions are available for use at drying off. Cloxalin is
effective against penicillin-resistant and sensitive staphylococci (S. aureus), the most prevalent Gram positive patho-
gen involved in persistent udder infections which are targeted by the drying off treatment. The concentration of clox-
acilin in the glandular tissue of udder was verified (5), and the results showed that the concentrations measured in
the perfusate samples were bellow the limit of quantification, indicating limited absorption of the antibiotic from the
glandular tissue. Concerns the field testing of different products for effectiveness agaisnt S. aureus during the dry
period showed cure rates greater than 80% (6). The intramammary application of long-acting antibiotics is an essen-
tial element in the drying off and must be recommended for the mastitis control (7). Considering the importance of the
mastitis control the purpose of this study was to evaluate the antibiotic treatment at drying off.

MATERIAL AND METHODS

This study was conducted in a commercial dairy farm with mechanical milking system with an average of 120 Hol-
stein cows on lactation, during the herd milk quality monitoring period of 2011-2014. The status of udder health was
known from results of bacteriological tests conducted monthly on milk samples with CMT positive grade 3+ or from
the frequency and type of udder pathogen from milk samples, collected before or during course of clinical mastitis
cases. Heifers and adult cows were enrolled in the peripartum period, diagnosed microbiologically by milk secretion
cultivation obtained on the last day of lactation, after washing and drying the teats with individual disposable paper
towels and disinfection with iodine alcohol 3%. Duplicate quarter samples were taken at the same time for bacterio-
logical tests prior the treatment in sterilized vials and frozen until send to the laboratory for performing cultures in
bovine blood agar base 5% and agar MacConkey with incubation for up to 72 hours. Were subjected to the study,
and analysis cases where the involved pathogens were S. aureus and CNS sensitive in vitro to cloxacilin. Each cow
was treated with the same product (benzathine cloxacilin 600 mg - Orbenin Extra Dry Cow®) in all quarters. Immedi-
ately post partum, a sample of colostral secretion was collected proceeding in the same way for microbiological ex-
amination.
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RESULTS AND DISCUSSION

For S. aureus mastitis cases the results showed the reisolation the agent only in 20 teats (40%) post partum (60% of
efficacy). For CNS, the cure was obtained in 30 teats (25%), with 75% of microbiological cure. Results of the present
study are in agreement with other studies (8). Similarly the results agree with (9) by using the same product at drying
off on farms with a low and a high prevalence of heifer mastitis in the Netherlands.

CONCLUSION

We can conclude by the importance of the mastitis treatment at drying and also that the used formulation can be
suggest in the control mastitis program.
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Summary

The objective of the study was to characterize the immune responses of mammary gland by intramammary infusion
of LAB in cows, and to evaluate the therapeutic effects of LAB to lactating cows with mastitis. Twelve Holstein cows
were used to analyze the cellular and immunological effects of mammary glands by infusion of Bifidobacterium
breve(3x109cfu) and 32 cows with subclinical mastitis for therapeutic trials. Ten to 30 fold increases in numbers of
SCC were found in milk from quarters at 1-2 days after infusion of LAB. Significantly increased concentrations of LF,
IgG and IgA, and Increased cytokine responses (IL-1B, TNF-a, IL-8,-12) on milk leukocytes were found in cows at 1-
3 days after infusion. The therapeutic trials of intramammary infusion of LAB on mastitis were conducted: bacterio-
logical cure rates were 62.5% for environmental streptococci, 50% for CNS, 0-20% for Staph. aureus at 7-14 days
post infusion. SCCs in quarter milk with no bacteria growth were significantly decreased at 14 days. Intramammary
infusion of LAB may be a possible approach for non-antibiotic treatment for mastitis.

Introduction

Development of alternative approaches to antibiotics is of increasing concern for control of mastitis. The uses of lac-
tic acid bacteria (LAB) and their bacteriocin were proposed as possible alternative approaches for treatment of bo-
vine mastitis (1,2). This study was performed to investigate the immune responses of mammary gland of dairy cows
followed by intramammary infusion of LAB, and therapeutic effects of LAB infusion on subclinical mastitis of dairy
cows were evaluated.

Materials and methods

Cows: 44 Holstein Friesian cows, mid lactation stage, were selected based on their somatic cell counts (SCC) and
the presence of mastitis-causing pathogens in milk from dairy cows. Based on the bacteriological and SCC data on 3
days before the study, 24 quarters with subclinical mastitis showing mastitis causing pathogens >250 CFU/ml and
30-150 x 104 cells/ml in quarter milk and 8 quarters with no pathogen and <20 x 104 cells/ml in milk were selected.

Milk samples and Parameters: Quarter milk samples were collected on the day before infusion (day-1), prior to infu-
sion (day 0) and on days 1,3,5,7,14 and 21 days post-infusion. SCC was determined by a cell counter and milk com-
positions were measured. Bacteriological analysis of quarter milk was performed by the procedure described (3). N-
glucosaminidase (NAGase) activity in milk was measured by fluorometric assay (3). Milk Lactoferrin (LF), IgG and
IgA were measured using kits.

Lactic acid bacteria (LAB): LAB, Bifidobacterium breve, was propagated and was adjusted to 1 x 109 CFU/ml and
used as a live LAB or heat-killed LAB. LAB (3ml, 3x 10°CFU) were infused into the teat following regular milking.

Chemiluminescence (CL) : CL response in milk was measured in a luminometer (3). CL counts (cpm) were read
after addition of opsonized zymosan (opz 10mg/ml).

Cytokine mRNA and cytokines: mRNA expressions of TNF-q, IL-1B, -6, -8 and Lf on somatic cells and cytokines
TNF-a, IFN-yIL-1B, -8 and -12 in milk collected from LAB-infused quarters were determined using kits.

Results

Significant increase in SCC and NAGase activity in quarter milk were found at 1-2 days post infusion and their values
decreased after 3-5 days. SCC in quarter milk of cows after infusion of LAB showed 7 to 30-fold increase compared
to prior to infusion, and peaked at day 1-2 after infusion, thereafter SCC decreased and reached to the pre-infused
values on the day 7. LF concentrations in infused quarter milk significantly (P<0.05) increased on day 3 to day 5 after
LAB infusion than those of pre-infused values. IgG in infused quarters appeared to be increased and IgA levels in
infused quarters on day 4 to day 7 were significantly (P<0.05) higher than pre-infused values.
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OPZ-stimulated CL response in LAB infused quarters increased significantly on day 2 to day 4 after infusion com-
pared to the pre-infused values. mRNA expressions of IFN-y, TNF-a, IL-1B, -8, and Lf were found to be up-regulated
in somatic cells from LAB infused quarters on days 1. Cytokines IFN-y, IL-1B, TNF-qa, IL-8 and -12 in milk were de-
tected on day 1 after LAB infusion. Increased IL12 and TNF-a were found in milk from cows with mastitis than that of
recovered at 21 days after LAB infusion.

The therapeutic trials of intramammary LAB infusion were evaluated in dairy cows with mastitis: bacteriological cure
rates (<250cfu/ml) were 62.5 %(5/8) for environmental streptococci, 50%(5/10) for CNS, 0-20%(1/6) for Staph.
aureus at 7-14 days post infusion. Mean SCCs in 8 quarter milk with no bacteria growth were significantly decreased
at 14 days post infusion.

Discussion

Marked increases of SCC and OPZ-induced CL responses found in LAB infused quarters, indicating that LAB in-
duces large influx of PMN into LAB-infused quarters, and enhanced CL response appears to be associated with the
increased numbers and potentiated functions of migrated neutrophils in quarters. These results suggested that in-
tramammary LAB infusion promotes the clearance of the pathogens causing mastitis from quarters and alleviate the
local infection in affected quarters from cows with subclinical mastitis.

The up-regulations of cytokines IL-18, TNF-q, IL-6, -8 and NF-kB mRNA expressions on somatic cells from LAB-
infused quarters were found on days 1 after infusion than those of LAB pre-infused. These results suggested that
LAB stimulates immune system and modulates immune functions of the mammary gland.

The therapeutic trials of intramammary LAB infusion were evaluated in dairy cows with subclinical mastitis: the bacte-
riological cure rates were 62.5 % for environmental streptococci, 50% for coagulase-negative staphylococci, and 0-
20% for Staphylococcus aureus at 7-14 days post infusion. SCCs in quarters with no bacteria growth were signifi-
cantly decreased at 14 days post infusion.

Conclusions: Intramammary LAB infusion promotes the clearance of the pathogens causing mastitis from quarters
and alleviates the local infection in affected quarters from cows with subclinical mastitis. Intramammary infusion of
LAB may be a possible approach for non-antibiotic treatment for mastitis.
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Summary: Several before and post milking teat dipping products were tested against Prototheca zopfii algae. The
effectiveness of both type of products were evaluated on wet and dry teats. During our experiments we found that on
dry teats the pre and post milking teat dipping products are much more effective than on wet teats. From the four
different pre dipping products, polyhexamethylene biguanide (PHMB) didn’t show any effectiveness against the al-
gae. Chlorhexidine was much more effective, but both the dry and the wet “teat” hosted algae after the treatment.
The didecyl-n methyl ammonium chloride and the PVP-iodine based products were very effective. No algae could be
retrieved from the “teats” after these products. We have examined nine different of post milking products with 2 dif-
ferent type of active substances. We have examined 4 different products with lactic acid in different or unknown con-
centration. One unknown concentration product was totally effective while the 3% cc product was almost 100% effec-
tive. The other two products were unable to kill the algae on the wet teat, while they were effective on the dry teats. 5
different iodine based products were also tested. The wet teat also altered the effectiveness of these products, but it
was still better than the lactic acid, and they were very effective on the dry teats.

Introduction: Since the first identification Prototheca zopfii became the 4th-5 most common mastitis pathogen in
Hungary. Without an effective treatment the only way to control this disease is prevention, and in this, the before and
after milking teat disinfection plays a major role.

Materials and methods: For our experiment we collected four different pre dipping and nine different post dipping
products from Hungarian dairy herds. We wanted to provide the exact same conditions every time, to standardize the
experiment, therefore we made artificial teats (fingers of plastic gloves filled with cotton swabs) and after proper dis-
infection these teats were used. Every teat was dipped into a Prototheca zopfii broth, and the disinfectants were used
on wet and dry teats as well. In case of the pre dipping products we waited as long as it was advised in the manual of
the products. With the post dipping products we performed two different methods. We gave the products 30 minutes
and the teats were used as they were and we also tried to wipe it with a paper towel to act like the cleaning mecha-
nism of the bedding material after lying down. Then the teats were pushed to Sabouraud agar plates. After 48 hours
of incubation the number of alga colonies was counted on the agar plates. We standardized the test area on the
plates, the colonies were counted on these marked test areas. Every experiment was repeated 3 times and the aver-
age of the 3 results were used in the evaluation.

Results: We compared four different pre dipping products. The polyhexamethylene biguanide (PHMB) was totally
ineffective (wet teat (WT) 183 colonies, dry teat (DT) 28 colonies), while the chlorhexidine was much more effective
(WT: 8, DT: 1) but didn’t kill all the algae on the teat. In both cases the wet teats have much worse results than the
dry treats. The didecyl-n methyl ammonium chloride and the PVP-iodine based products were able to kill all the algae
on the wet and the dry teats too (WT: 0, DT: 0). From the nine post dipping products four contained lactic acid in
different concentrations. One of them was effective while the other three had moderate effectiveness.

- Lactic acid cc unknown(1): WT: 12, DT: 0; WT+swipe: 80, DT+swipe: 0
- Lactic acid cc unknown(2): WT: 0, DT: 0; WT+swipe: 0, DT+swipe: 0

- Lactic acid 1%: WT: 127, DT: 0; WT+swipe: 3, DT+swipe: 0

- Lactic acid 3%: WT: 0, DT: 1; WT+swipe: 1, DT+swipe: 0
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The five iodine based post dipping products had better effectiveness, especially on dry teats.
- complex iodine: WT: 0, DT: 0; WT+swipe: 50, DT+swipe: 0

- PVP iodine: WT: 13, DT: 0; WT+swipe: 13, DT+swipe: 0

- PVP iodine 5%: WT: 0, DT: 0; WT+swipe: 0, DT+swipe: 0

- iodine 5%: WT: 0, DT: 0; WT+swipe: 0, DT+swipe:1

- iodine 3600 mg/kg: WT: 16, DT: 0; WT+swipe: 0, DT+swipe:0

Conclusions: In case of teat disinfection the agent is only one of the things which have an effect on the result. For
the teat preparation, before milking, PVP iodine or didecyl-n methyl ammonium chloride based products are advised
to use. For post dipping both the lactic acid and iodine can be good, but the manual must be checked to see the con-
centration or the form of the active substance (min. 3% lactic acid or 5% PVP iodine). If the teats are washed before
the disinfection, they must be dried properly, or the effectiveness of the products will be lower than expected. Before,
during and after the post milking teat dipping the washing of the floor or the milking units is not advised because it
also can have a negative effect on the disinfection.
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Summary

The aim of this study was to compare disinfective properties of three chlorhexidine based teat dips. The samples
were obtained from teat skin of 12 clinically healthy dry cows of Holstein-Friesian breed. After cleaning their teats
with wet towels, we used sterile swabs to wipe the teat skin to get the control samples. The swabs were put into test
tubes with BC7 medium. Four cows were treated with pink dense, pink sparse and blue sparse dips respectively.
After 30, 60, 90, and 120 minutes, we took samples the same way previously. Each time 4 samples of every concen-
tration were gained. These samples were examined by modified suspension method according EN on Malthus AT
machine in the Institute for State Control of Veterinary Biologicals and Medicines in Brno. Swabs were cultivated in
4ml of BC7 medium for 24 hours at 37°C. Antibacterial properties of distinct disinfections are shown by the changes
of electric conductivity of the medium. Each suspension was inoculated to blood agar and cultivated for another 24
hours, so that the colony forming units (CFU) could be counted. The bacteriostatic properties are proven by decline
of CFU in the samples obtained in certain exposure times compared to control sample. To declare the disinfective
properties, we need the decline to be 3 logarithmic orders or more. The results have shown sufficient bacteriostatic
effect of all three dips. In 30 minutes after dipping, the CFU of blue sparse dip decreased in 3.77 logarithmic orders.
Both pink dips have a great bacteriostatic effect — decline in 3.77 logarithmic orders. The onset of the effect appeared
30 minutes after exposure and went on until the end of sampling.

Introduction

Many disinfectants have been developed specifically for the dairy industry to prevent the spread of infectious dis-
eases (Boddie et al., 1997). Teat dipping with a proven disinfecting teat dip has been demonstrated to be one of the
most effective mastitis control practices (Buchalova and Rauer, 2013). Teat dips are commonly used before and after
milking to reduce new infections induced by mastitis-causing bacteria in lactating dairy cows (National Mastitis Coun-
cil, 1996). The dips are designed to effectively reduce infection caused by environmental bacteria as well as conta-
gious bacteria. After milking the teat canal remains opened for at least 15 minutes allowing pathogenes to enter.
Application of the teat dip immediately after milking kills the significant amount of the pathogens on teats and reduces
the possibility of the pathogenes entering the teat canal. The barrier dip is most beneficial when the cows are pre-
dominantly housed inside the barn (Foret et al., 2006).

Material and methods

The experiment was performed at a Mendel university farm in Zabgice. 12 healthy dry cows of Holstein-Friesian
breed were placed in the parlour. The teats of all cows were cleaned with wet towels and sterile swabs were used to
wipe the skin of the teats to get the samples of bacterial colonization (control). The swabs were put into test tubes
with 4ml BC7 medium. Teats of four cows were treated with pink dense, pink sparse and blue sparse dips respec-
tively. Teat dips were provided ready to use. 30, 60, 90 and 120 minutes after teat disinfection, we took the samples
as we did in the beginning of the trial. Each time 4 samples of every concentration were taken. The analyses were
made in the laboratory of Institute for State Control of Veterinary Biologicals and Medicines in Brno. The samples
were examined by modified suspension method according EN on Malthus AT machine. The test tubes were put into
this machine and their contents were cultivated for 24 hours at the temperature of 37°C. Electric conductivity gaug-
ing in these tubes is possible thanks to their metalic parts so antibacterial properties of distinct disinfection concentra-
tions are shown by the changes of electric conductivity of the medium. After cultivation the suspensions obtained
from the tubes were inoculated to blood agar and cultivated on it for another 24 hours at the temperature of 37°C.
The next day colony forming units (CFU) were counted. The bacteriostatic properties are proven by decline of CFU in
the control sample compared to exposure times for each chlorhexidine based teat dip.
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Appropriate medium is inoculated with suspension of a microorganism in order to achieve total repression of micro-
organism under experimantal conditions — GE (germicidal effect). GE is sufficient, if the CFU between control sample
and exposure sample declines in more than 5 logarithmic orders (the disinfectant is killing microbs) in certain expo-
sure time. When the decrease is in 3 logarithmic orders, the disinfectant has bacteriostatic properties (supression of
bacterial gowth).

Results and discussion

The results of our experimant have shown zero metabolic activity of microorganisms present in the samples from teat
skin of cows treated with pink dense and pink sparse dips. It means that these two products have bacteriostatic
properties. There was no substrate usage leading to changes in the conductivity of the medium. This information
points to fact that there were no microbes present. The cultivation on nutrient substance activated the microorgan-
isms and this lead to their growth and colony forming. There was an sporadic metabolic activity in the samples
swabbed from teat skin after dipping with blue sparse product. The detection times were put down so the graph
shows the accurate progress. All of the teat dips have sufficient bacteriostatic effect. The cultivation of the samples
has shown that the pink dense dip has the best disinfective properties. The colonies were small and separated. On
the nutrient substances with samples of pink sparse and blue sparse dips, there were coherent layers of microbes.
The most important thing is that only spores survived the chlorhexidine treatment. The fact that chlorhexidine doesn't
kill spores is well known.

Conclusion

The primary purpose of using a barrier plus germicide teat dip is to reduce IMI caused by both environmental and
contagious pathogens. This study demonstrates positive effects from the use of all chlorhexidine teat dips used. The
high viscosity in barrier products also reduce contact with bacteria colonizing the teat skin and the teat canal respec-
tively.
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Introduction

In Mexico, production of sheep's milk is relatively recent compared to Europe, Asia and Africa. In our country this
production occupies a very little place in the national and international context. However, to develop it, it could be the
basis of an industry that represent solutions to various problems of market, employment and nutrition.

In Mexico sheep milk is mainly used for making cheese, until recently the most important nutritional properties of milk
from sheep that make those who consume to benefit from high quality nutrients were not known. Is important that
producers and technicians involved in milk production known analytical techniques to measure the quality of the milk.
Given the proliferation of devices in different parts of the world. The aim of this study was to compare two different
equipment.

Material and Methods

Traditional methods of analysis, quantitative and qualitative are laborious; require time, labor and cost are high. For
this we have developed fast and reliable techniques for assessing control the quality of agricultural products.

Samples was collected from sheep milk of different breeds (East Friesian and Lacaune) from the Sheep Producers
Association of Milk, SPR de RL de C.V. Rio Frio, Ixtapaluca, State of Mexico, during the months from April to June.
Using the methodology described in NOM -155 - SCFI - 2012 for proper sampling (Diario Oficial / SE, 2012)

Two equipment in relation to the reference methods were compared; one was the principle of infra-red (spectropho-
tometry) using the 133B Milko- Scan (Foss Electric®) and the second method was by the principle ultrasonic analysis
using the Lactoscan SA50. (Milkotronic®). The percentage of fat, protein, lactose, solid no fat and freezing (it is fi-
nally only by ultrasonic analysis) was measured. Samples of milk were taken daily once a day for 30 days in 35 dairy
ewes. Measurements were performed in accordance with the following regulations: fat (ISO 488 / IDF 105 : 2008)
protein (ISO 8968 / IDF 020 : 2001), and lactose (ISO 2262 / IDF 198 : 2007) plus freezing point (ISO 5764 / IDF 108
also sheep milk samples collected using reference methods (methods Gerber, Microkjeldahl, Lane and Enyon) pub-
lished in the ISO / IDF and NOM standards in the dairy laboratory analysis.

Milk analyzers were calibrated to measure the composition of sheep milk using values obtained from fat, protein, and
lactose by reference methods, making subsequent adjustments to calibration. JMP® 10software was used for com-
parative statistical analysis “Student t “between the methods of milk.

Results

Ultrasonic analysis (UA) has a higher degree of correlation with the reference methods that infrared method (IRM)
Using test " t student " highly significant differences (P > 0.01) in protein and lactose between the two methods of
analysis used before calibration and fat after addition of protein between the ultrasonic analysis and reference meth-
ods calibrated before calibrating and lactose between infrared analysis and reference methods before calibrating,
and significant differences (P > 0.05) between fat analyzers and the reference methods.

Table No. 1. Analysis of milk components and comparison between two equipment

Components |Reference methods|IRM |% difference|UA % difference
Protein 4.90 6.52 |+ 33.1 3.40 |-30.6
Fat 8.3 82 [-1.2 8.96 (+7.9
Lactose 4.54 5.07 |+11.7 6.06 |+33.5
Solid Non Fat|17.74 19.79/+2.05 18.42|+0.68
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Conclusions

IRM underestimate the amount of fat and overestimates the amount of protein. UA underestimates the amount of
protein and overestimates the amount of lactose. Comparison with reference methods in the other parameters has
no significant differences. So both methods are recommended for use, even for small production is preferable to use
the UA and large industries IRM. Important factors are the amount of sample required (Lactoscan need 25 ml / Milko
-Scan only 5 ml); the time it takes to process them (Lactoscan, 1 min / 20 sec Milko -Scan), plus the cost of equip-
ment, since as shown in Table 2 huge differences in the cost of each equipment.

Table No. 2. Average cost of milk analyzers on the market.
Equipment Principle |Brand Paramgters Price*
measuring

Bentley 150 infra-red (Bentley |F, P, L, S 54 000
L . |F, P, L, M, NFS,

Lactoscan SPL-60 ultrasonic|Milkotronik FP.WA D, T 2000

Milko-Scan Minor 6 infra-red Foss Elec-F, P, L, NFS, TS, 45000

tric FP

LactiCheck 1 ultrasonic|Gaytec  |F, P, L NFS, WA |4 000

Milko-Scan 1338 infrared |\ 0> SCIF, P, L NFS, TS |38 000
L . |F, P, L, M, NFS,

Lactoscan SA50 ultrasonic|Milkotronik EP.WA D, T 3000

F = Fat; P = Protein; L = Lactose; M = Minerals; NFS= Nonfat solid;

TS =Total solid; FP = Freezing point ; WA = Water added; D = den-

sity; T =Temperature of the sample
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PERFORMANCE OF CROSSBRED PIGS BY INCLUDING SUGARCANE PRESS MUD AS AN ALTERNATE
FEED IN SWINE RATION
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Livestock Production and Management Section, Indian Veterinary Research Institute, Bareilly, India

Summary: An experiment was designed to explore the sugarcane press mud (SPM), a waste product of sugarcane
factory as an ingredient in the swine ration on growth traits, nutrient digestibility and economy of crossbred (Landrace
x Desi) pigs. A total of 28 weaned piglets were randomly divided into 4 treatment groups viz., To: Control diet without
SPM, T4: Concentrate with 5% SPM, T2: Concentrate with 10% SPM, T3: Concentrate with 15% SPM inclusion,
maintaining 3 barrows: 4 females under each group. Iso-N2 and caloric diets were formulated for weaner (10-20kg),
grower (20-50kg) and finisher (50-80kg). Growth parameters along with feeding cost per kg gain were recorded at
each stage and digestibility trial was performed 60 days after start of the experiment. ADG (kg) was significantly
(P<0.05) lower in T2 (0.354 £0.046) and T3 (0.349+0.059) than To (0.446£0.081) and T+ (0.424 +0.039) group and
FCR was poor for the SPM treated groups only during weaner stage, while on subsequent stages above parameters
were found comparable. Fortnightly measurements of body length, body height, chest girth and flank to flank length
were statistically similar among the groups. Intake and digestibility of DM, OM, CP, NFE and Total carbohydrate dur-
ing digestion trial was non significant between the treatments but calcium intake and its absorption as % of intake
was significantly higher (P<0.05) for T3 than rest of the groups. Absolute mean value for feed cost/kg live weight gain
at the end of the study was lowest for T3 group (Rs. 69.50) and the corresponding value for To, T+ and T2 were Rs.
74.75,74.97 and 74.37, respectively. It indicates SPM can be included in the diet upto 15% level.

Introduction

Agro-industrial by-products as alternate source of feed for pigs are constantly in search to replace a portion of the
energy, protein or other nutrients in a complete feed to reduce the cost of compound feed. Many researchers tried to
replace maize with molasses [1] and with Jaggery Filter Cake (JFC) [6]. There are some other locally available by
products whose study in the animal nutrition are limited. Sugarcane press mud (SPM) is one such agro-industrial by-
product available plentily in sugarcane factories and generally an organic waste for the agricultural field. Feeding
SPM to animals have been tried very recently by few workers [7]. However, scientific study on feeding SPM as an
alternate feed in the swine diet was limited. Therefore the present study was carried out to study the effect of SPM on
different growth traits of crossbred Landrace pigs.

Material and methods

The experiment was conducted at Swine Production Farm, IVRI, India from January 2012 to July, 2013. 28 crossbred
(Landrace xDesi) piglets nearly 14 kg body weight were randomly distributed in four different groups maintaining 3
male (barrow):4 female in each group. They were housed in a well ventilated shed under RCC roof and on cement
concrete floor. All the piglets were dewormed and vaccinated as per standard protocols before the start of experi-
ment. Standard [5] balanced ration (iso-caloric and iso-nitrogenous diet) was prepared by Feed Technology Unit for
three different stages, viz. weaner (10-20kg), grower (20-50kg) and finisher (50-80kg). Weighed quantity of feed was
offered daily twice at 9:30 AM and 4:00 PM. The residues were collected and weighed individually at 9:00 AM on
next day in all the groups. Various parameters viz. total feed intake, average daily dry matter intake (DMI), feed:gain,
total feed cost and feed cost in Rs. /kg body wt. gain were recorded in each stage (weaner, grower, finisher and cu-
mulative period) of the animals. The data obtained were analysed using SPSS soft ware.

Results

During the weaner period To (0.446+0.081 kg) and T1 (0.424+0.039 kg) showed significantly higher (P<0.05) ADG.
The total feed (DM basis) consumed was comparably less in To (12.48 £2.16 kg). Average DMI were significantly
higher (P<0.05) in T than other groups. Feed: Gain ratio was linearly increased though non significant and the total
feed cost (Rs.) was marginally higher in T4. ADG during the grower period ranged from 0.491+0.091 kg in T2 to
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0.545+0.115 kg in To. The total feed (DM basis) and average DMI consumed was comparably less in To (88.10 £5.72
kg). Feed: Gain ratio was statistically similar, but feed cost/kg BW gain was very close between To (Rs 68.95+3.24)
and T3 (Rs 69.09+5.23). ADG and the days to achieve finishing body weight were comparable among the groups.
The total feed (DM basis) consumed was comparably less in T2 (119.65 £10.04 kg) than others. Feed: Gain ratio
was marginally better for T3 (4.08+0.27), than other groups. Further, the total cost and feed cost/kg BW gain involved
in feeding was lowest in Ts. Cumulative mean values showed non significant (P<0.05) results between the treat-
ments. ADG and feed: gain was more for To and feed cost’/kg BW gain was lowest in T3, but these were statistically
non significant among groups.

Discussion

Decreased weight gain and ADG during the initial and grower stage might be due to a sudden change in the ration by
incorporation of an unusual feed which could have changed the normal gut microflora and might have lowered di-
gestibility of all nutrients which was reflected on growth [2] or might be due to a more CF or TA in the SPM treated
groups which could have affected the digestibility of newly weaned pigs as their low digestive capacity [4]. During
finisher stage and for the entire experimental period comparable value might be due to fully developed GIT which is
capacious enough to digest the CF thus might have made the digestibility at par with the To group animals [3].

Conclusions

As SPM inclusion in the diet upto 15% level reduces the rearing cost without causing any adverse effect on growth
parameters, so can safely be used in swine ration.
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DETECTION OF BACTERIA FROM GENUS STAPHYLOCOCCUS FOR CHECKING OF SURFACE DISINFEC-
TION FROM ANIMAL SHELTERS
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Summary
Introduction

The disinfection is one of the most important, efficient and inexpensive component of the complex of measures for
prevention and control of transmissible diseases, maintaining the appropriate level of production and getting salubri-
ous animal products.

The checking of surface disinfection from animal shelters consists of determining the degree of survival of microor-
ganisms from environment of animals after contact with agents of disinfection.

The bacteria from Genus Staphylococcus are the indicators because they have very similar resistance properties to
the agents of decontamination as well as pathogens.

Animal, material and methods

The scope of this paper is to develop a method of detection of bacteria from Genus Staphylococcus in the samples of
sanitation taken on disinfected surfaces from animal shelters. The method is based on inoculation on/in the selective
culture media (Giolitti-Cantoni bullion, Baird-Parker agar / Chapman agar) and confirmation of typical and atypical
colonies by microscopic exam and biochemical tests (catalase and oxidase tests).

Results

The results obtained after the analysis of 2358 samples of sanitation, taken on disinfected surfaces from 252 objec-
tives represented by shelters for birds, bovines, sheep and pigs, in the period 2012-2014, were reported as positive
results 17,81% (bacteria from Genus Staphylococcus present/ decontaminated surface of 100 cm? or swab) and
negative results 82,19% (bacteria from Genus Staphylococcus absent/ decontaminated surface of 100 cm2 or swab).

The disinfection of each objective was considered suitable when all the samples collected from objective had a nega-
tive result or inadequate — when at least one sample had a positive result.

Conclusions

The method proposed is qualitative (the analyte is represented by staphylococci in generally and the measurand is
the detection without enumeration) and more simple in comparison with the methods for the enumeration of coagu-
lase-positive staphylococci (pathogenic species for human and animals by consumption), applicable in food and feed
microbiology.

Introduction

The disinfection is one of the most important, efficient and inexpensive component of the complex of measures for
prevention and control of transmissible diseases, maintaining the appropriate level of production and getting salubri-
ous animal products (3).

The checking of surface disinfection from animal shelters consists of determining the degree of survival of microor-
ganisms from environment of animals after contact with agents of disinfection.

The bacteria from Genus Staphylococcus are the indicators because they have very similar resistance properties to
the agents of disinfection as well as pathogens. They are considered “more suitable” as indicators for necessary
disinfection effectiveness in paratuberculosis and tuberculosis control, because they have a higher resistance than
coliform bacteria (2).
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Animal, material and methods

The scope of this paper is to develop a method of detection of bacteria from Genus Staphylococcus in the samples of
sanitation taken on disinfected surfaces from animal shelters by swabs with diluents (product available commercially
or diluents prepared in the lab as peptone water and peptone saline solution). For sampling, the operator wiped the
surface to be tested, delimited by a template with an area of 100 cm?, by swab in 2 plans (tfransversal and longitudi-
nally) and washed it in the tube with diluent (1 ml), that represent the sample to be tested. It is important that sam-
pling surface to be at least 1/10000 of total disinfected surface and represented by inaccessible points for disinfection
operations (30%) and area in contact with animals (70%).

The method consisted in cultivation on/in the selective culture media (Giolitti-Cantoni broth, Baird-Parker agar /
Chapman agar) and confirmation of typical and atypical colonies by microscopic exam and biochemical tests (cata-
lase and oxidase tests).

The sample cultivation took place in 2 steps: 1. Inoculation in Giolitti-Cantoni broth and incubation at 37 °C, for 24+2
h/48+2 h in anaerobic conditions; 2. Subculture any tubes showing any blackening or black precipitate after 24+2 h
or all tubes that do or not do develop a black precipitate after 48+2 h by spreading onto Baird-Parker agar (that is a
moderately selective and differential medium for coagulase-positive stafilococci isolation) or Chapman agar (mannitol
salt agar) (that is selective due to high quantity of sodium chloride, that inhibit the majority of bacterial species with
exception of halotolerant species as Vibrio spp. and differential because of mannitol that, when is fermented, gives
rise to acids, that modify medium pH and therefore the color of pH indicator - red phenol - from pink to yellow) and
incubation at 37 °C, for 24/48 h in aerobic conditions.

On Baird-Parker agar: typical colonies are black or grey, shining and convex (1mm to 1,5 mm in diameterafter incu-
bation for 24 h and 1,5mm to 2,5 mm in diameterafter incubation for 48 h) and surrounded by a clear zone which may
be partially opaque. After incubation for at least 24 h, an opalescent ring, immediately in contact with the colonies,
may appear in this clear zone; atypical colonies have the same size as typical colonies and may be: shining black
colonies with or without a narrowe white edge, the clear zone is absent or barely visble and opalescent rig is absent
or hardly visible or grey colonies free of clear zones.

On Chapman agar: yellow colonies mannitol-positive and pink colonies mannitol-negative.
The confirmation of typical and atypical colonies was performed by:
1. The microscopic exam for differentiation of cocci (GRAM-positive) to another rod-shape bacteria or moulds.

2. The catalase test for differentiation of bacteria from Micrococcaceae Family (positive) to bacteria from Strep-
tococcaceae Family (negative).The reaction is positive when the effervescence appear immediately (gas
bubbles).

3. The oxidase test for differentiation of bacteria from Staphylococcus Genus (negative) to bacteria from Micro-
coccus Genus (positive), using reagent for oxidase available commercially.

Results

o The 252 objectives were represented by shelters for birds (51.19 %), bovines (38.10 %), sheep (2.38 %) and
pigs (8.33 %);

Table 1
Objectives|20122013[2014{TOTAL

Birds 86 [28 115 [129(51.19 %)
Bovines |15 [75 6 |96 (38.10 %)
Sheep ¥4 2 [0 1[6(2.38%)
Pigs 5 |1 115 [21(8.33%)
TOTAL |110 |106 (36 [252
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« The sampling was performed from 42.85 % prophylactic disinfected objectives and 57.15 % necessary disin-
fected objectives;

Table 2

Objectives 201220132014 TOTAL
prophylactic disinfected|75 (14 |19 |108 (42.85 %)
necessary disinfected (35 (92 (17 144 (57.15 %)
TOTAL 110 |106 (36 [252

« The results obtained after the analysis of 2358 samples of sanitation, taken on disinfected surfaces from 252
objectives represented by shelters for birds, bovines, sheep and pigs, in the period 2012-2014, were re-
ported as positive results 17.81 % and negative results 82.19 %;

Table 3
Samples[2012[2013/2014TOTAL
Positive (179 241 |0 420 (17.81 %)
Negative[1200/450 288 (1938 (82.19 %)
TOTAL (1379691 [288 |2358

« The disinfection was considered suitable in 59.92 % objectives and inadequate — in 40.08 % objectives.
Table 4

Objectives 201220132014 TOTAL
Suitable disinfected |79 (36 (36 {151 (59.92 %)
Unsuitable disinfected(31 [70 |0 101 (40.08 %)
TOTAL 110 106 [36 |252

Discussions

» Bacteria from Staphylococcus Genus are cocci, GRAM-positive, isolated or grouped “staphylo” (as bunch of
grape), giving a positive reaction for catalase and negative reaction for oxidase.

e A positive result means the presence of bacteria from Staphylococcus Genus /decontaminated surface of
100 cm? or swab and a negative result is correlated with the absence of them.

« The disinfection of each objective was considered suitable when all the samples collected from objective had
a negative result or inadequate — when at least one sample had a positive result.

Conclusions
1. The method proposed is qualitative.

2. The analyte is represented by the bacteria from Staphylococcus Genus, thatGRAM-positive cocci, isolated or
grouped, giving a positive reaction for catalase and negative reaction for oxidase.

3. The measurand is the detection of presence, without enumeration, of stafilococci on determined (100 ¢cm2) or
undetermined decontaminated surface.
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4. The method is more simple in comparison with the methods for the enumeration of coagulase-positive
staphylococci (pathogenic species for human and animals by consumption), applicable in food and feed mi-
crobiology.

5. The checking of surface disinfection from animal shelters based on the results of samples collected from dis-
infected objectives: the disinfection was considered suitable when all the samples collected from objective
had a negative result or inadequate — when at least one sample had a positive result.
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COMPARISON OF FOOT PAD DERMATITIS IN TWO LINES OF TURKEY HENS IN ORGANIC FARMING IN
GERMANY
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Summary

Due to the growing criticism of conventional livestock farming, the demand for organic products steadily increases.
Foot pad dermatitis is one of the main problems in fattening poultry. The aim of the current study was to evaluate the
occurrence of foot pad dermatitis in two lines of turkey hens kept under organic husbandry conditions in Germany. A
total of 15 British United Turkeys (B.U.T.) 6 and 11 Kelly Broad Breasted Bronze (Kelly BBB) flocks from nine organic
farms were investigated. Within two farm visits (rearing and fattening period) 50 turkeys were weighed and scored for
foot pad dermatitis. Furthermore, approximately 200 pairs of feet per flock were examined at the slaughterhouse. A
total of 6,431 pairs of feet were investigated. While the mean foot pad score did not differ significantly between the
lines from week six to eight, flocks of the B.U.T. 6 line were scored higher for foot pad dermatitis than Kelly BBB be-
tween 14 and 20 weeks of age. Foot pad lesions occurred significantly more often and more severe with increasing
age in B.U.T. 6, but not in Kelly BBB. No significant differences were observed between the lines for the mean live
weight within the 16™ to 18! week of age. None of the B.U.T. 6 flocks reached the goal weights given by the breeding
company. In contrast, most of the Kelly BBB flocks reached and even exceeded the performance goals at the end of
the fattening period. Differences in foot pad health between turkeys of the Kelly BBB and the B.U.T. 6 line under
organic husbandry conditions can not only be attributed to higher body weights of B.U.T. 6, but on other, hitherto
unknown factors.

Introduction

Due to the public criticism of conventional farming, green products have gained popularity in the market, because
organic animal husbandry is considered to be more animal-friendly and saves resources. Beside behavioral disor-
ders, foot pad dermatitis is a common condition amongst commercially grown turkeys. As less data exist for organic
farming, the aim of the study was to assess the occurrence and severity of foot pad dermatitis in two lines of turkey
hens kept under organic husbandry conditions in Germany.

Material and methods

A total of 15 British United Turkeys (B.U.T.) 6 and 11 Kelly Broad Breasted Bronze (Kelly BBB) flocks from nine or-
ganic farms in Germany were investigated. While most of the farmers kept turkey hens, only data collected from fe-
male turkeys were used for further analyses. The average flock size was 1,497 turkeys. Within at least two farm vis-
its, as far as possible, 50 turkeys were randomly chosen for weighing and foot pad scoring. Moreover, approximately
200 pairs of feet per flock were scored after slaughtering. According to the scheme of Hocking et al. (2008) the left
and right foot per bird was evaluated separately. Score 0 was given for macroscopically unaltered foot pads. Hyperk-
eratotic and/or small necrotic lesions were scored 1. Score 2 was assessed if less than one quarter of the sole pad
was affected by necrosis. Moderate to severe foot pad lesions with up to or more than half of the foot pad area cov-
ered by necrotic cells were scored with 3 and 4, respectively.

Statistical analyses were carried out using SAS, version 9.3. For the data to be comparable between the lines, five
dates encompassing several weeks of age were defined. Date one included data collected up to five weeks of age.
Week six to eight were considered as date two. Data of flocks visited between weeks of age 14 to 17 belonged to
date three. If the examination took place at the end of the fattening period from week 18 to 20 or later, date four and
five were assigned, respectively. As data of turkeys younger than six and older than 20 weeks were only present for
one of the lines, the first and fifth dates were excluded from statistical analyses. Foot pad scores were analysed us-
ing the mean of both feet per bird. Significance of differences between means of B.U.T. 6 and Kelly BBB at the three
dates was determined using a two-sample t-test. The date, turkey line and their interaction were regarded as fixed
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effects in the statistical model. Results of the analyses of variance were considered significant when P-values were
less than 0.05.

Results

The total number of pairs of feet examined within the frame of the project was 6,431. A calculated weighed kappa
value of 0.6059 indicated a moderate to substantial agreement between the scores given for the left and right feet
per bird. While the mean foot pad scores did not differ significantly between the lines at date two, significant differ-
ences were observed between the 14t and 20t week of age, with higher scores detected for B.U.T. 6 (Table 1).
Although the overall effects of date and date by line interaction were not statistically significant, flocks of the B.U.T. 6
line showed higher degrees and frequencies of foot pad dermatitis with increasing age (Table 1). No significant dif-
ferences were detected between Kelly BBB and B.U.T. 6 for the mean live weights measured in the 16, 17t and
18t week of age (Table 2). Flocks of the B.U.T. 6 line were approximately one kilogram heavier compared to Kelly
BBB in week 16 and 18. In contrast, the bronze turkeys had almost 500 g higher mean body weights than B.U.T. 6 in
week 17. None of the B.U.T. 6 flocks kept under organic husbandry conditions found in the present study reached
the goal weights given by the breeding company (Aviagen™ Turkeys, 2012) under conditions found in large com-
mercial operations. While all of the Kelly BBB flocks had live weights lower than the declared performance objectives
of Kelly Turkeys (personal communication) at the beginning of the fattening period (date 2), most of these flocks
reached and even exceeded the performance goals with increasing age (date three to four).

Discussion

In accordance to Chavez and Kratzer (1972) and Hafez et al. (2004) we found significant differences in foot pad
health between flocks of the B.U.T. 6 and Kelly BBB line, whereas the mean foot pad score given for B.U.T. 6 was
higher than the score of Kelly BBB. While these findings were traced to the higher live weights of the heavy B.U.T. 6
line compared to Kelly BBB by the other researchers, only slight differences were detected within the present study.

Conclusion

In conclusion, differences in foot pad health between turkeys of the Kelly BBB and the B.U.T. 6 line under organic
husbandry conditions found in the present study have to be traced to other, hitherto unknown factors than the body
weight.
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Table 1: Number of investigated flocks (N), means, their standard deviations (SD), Minima
(Min), Maxima (Max) and significant differences between the two turkey lines Kelly BBB
and B.U.T. 6 for the mean foot pad scores calculated at the 2°¢, 3" and 4 date.

Kelly BBB (1) B.UT.6(2) 1-2
N  Mean SD Min Max N Mean SD Min Max P-value

2 6 1.67'a 0.678 1.03 2.62 5 2.03a 0439 153 258 0.1990
a b
3 5 1.52 0484 1.09 222 13 264 0437 196 3.61 <0.0001

a b
4 10 1.71 0431 1.06 248 12 253 0360 2.02 3.03 0.0001
a, b: means within a column with no common superscripts differ significantly (lowercase
superscripts: P < 0.05)

Date

Table 2: Number of mvestigated flocks (N), means, their standard dewviations (SD), Minima
(Min), Maxima (Max) and significant differences between the two turkey lLines Kelly BBB
and B.U.T. 6 for live weights (kg) measured in the 16®, 17™ and 18™ week of age.

Week Kelly BBB (1) B.U.T. 6 (2) 1-2

of age Mean  SD Min Max N Mean SD Min Max  P-value

17 895 0286 875 9.6 2 847 0646 801 892 0.5998

N
16 2 7.93 1.739 670 9.16 9 8.93  0.716 7.95 980  0.1805
2
18 3 9.25 0932 839 10.2 2 104 1474 934 114 0.1938
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Summary

This work describes the successful implementation of a contingency plan to control a sporadic outbreak of African
swine fever (ASF), which occurred in Portugal in 1999, in only 15 days after disease suspicion. The key factors to
this successful campaign were the rapid actions developed by the Official Veterinary Services (DGV), collaboration
with other Institutions and actions with the producers.

Introduction

ASF is a frequently highly contagious and lethal disease of pigs, although sub-acute and chronic forms could occur.
As there is no vaccine its control is based on sanitary measures only. The disease is spread by contact, fomites and
Ornithodoros ticks.

ASF was first detected in Portugal in 1957, eradicated in 1958 and re-introduced in 1960 when it became endemic in
the country. After 1991, ASF persisted almost exclusively in the south of Portugal. Here prevails a traditional free-
ranging extensive system using the local black pig breed “Alentejano” and dry-stone animal housing, which is the
habitat of O. erraticus complex ticks, vector of ASFV in the Iberian Peninsula [1].

In 1993, Portugal was considered free of ASF but after 6 years, a sporadic outbreak occurred in Alentejo region in
November 1999.

This work describes the implementation of a contingency plan carried out by DGV which lead to a rapid and success-
ful elimination of the disease.

Material and methods

In November 5t 1999, a suspicion of ASF infection in a traditional pig herd in Aimoddvar county, southern Alentejo
(fig. 1 and 2), was reported to the DGV. Serum and organ samples of dead animals were sent for diagnosis to Na-
tional Reference Laboratory.

Three days after the suspicion, the epidemiological investigation identified a neighbouring herd with direct contact to
herd 1 through a broken fence. A third risk herd (herd 3), owned by the same producer, was also identified and the 3
herds were considered as an epidemiological unit and quarantined.

ASF antibodies were confirmed by the laboratory on the 9t November, and all herds were depopulated on the 3 fol-
lowing days, using a captive bolt for previous stunning and carcasses were destroyed by incineration, followed by
burial. A 3km protection zone was established on the 12" November, with a preventive slaughter of all pigs within the
area being completed in 5 days. Cleaning, desinfection and desinsectization of the premises was also applied and
introduction of pigs was not allowed until DGV decision.

ASF virus isolation was confirmed on November 15t and a reinforced surveillance zone of 10km was established.
On the 18t November, clinical inspection and fulfillment of epidemiological questionnaires was imposed, coupled
with blood sampling of all adult pigs in this area, each herd being sampled twice with a 30 day interval.

Animal movement restriction was implemented in the reinforced surveillance zone and in a general surveillance area
of 14 000Km2, defined on the basis of O. erraticus distribution and trade historical data. Pigs couldn't leave the re-
stricted area unless for immediate slaughter with a transit document issued after a clinical evaluation done by a vet-
erinarian.

As a large infestation with O. erraticus ticks was found in the outbreak farm, a survey for identification of infested
herds in the area and collection of tick samples for virulogical analysis was implemented and surveillance was ex-
tended to all domestic pigs in Alentejo being also reinforced the wild boar surveillance.
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Results

The index farm had an ASF outbreak in 1987 and in 1991 ASF serology showed negative results. No pigs were pre-
sent until 1997, when repopulation started. In 1990 herd 3 was serologically positive, being stamped out and depopu-
lated.

Post-outbreak epidemiological investigation revealed links between the 3 herds, either by direct contact, introduction
of animals or same ownership. A total of 108 animals were slaughtered immediately after serological confirmation
and before viral isolation, based on tick presence and epidemiological investigation. Preventive stamping-out in the
protection zone lead to the slaughter of approximately 1000 animals from 99 owners.

In the surveillance zone, sampling of 8135 animals of 159 herds revealed one positive herd, epidemiologically linked
with the outbreak farm, which was immediately depopulated.

The extended surveillance program included sampling in abattoirs (6373 sera), of extensively farmed pigs (9499
Alentejano breed pigs sera), of wild boars (1781 sera), and pre-movement tests (64 770 sera), all with negative re-
sults.

The total cost of this campaign was of 683 235 Euros (€). The expenditure in personnel and consumables was 139
976€, the laboratory cost including the O. erraticus project was 217 655€ and compensatory payments was 325
604€, which corresponds to around 50% of the total cost of the campaign.

The outbreak was controlled in 2 weeks and Portugal was considered free of disease in 1 December 2000.
Discussion

The key factors for this successful campaign were the rapid actions developed by DGV, its collaboration with the
diagnosis laboratory, municipal and police force authorities, and the actions with the producers. The chain of com-
mand was well defined with efficient communication between the national and local centres of control, and between
the field brigades. All agents implicated had experience in the field. Measures were implemented without any previ-
ous warning of the local producers to avoid any illegal movement and slaughter of pigs for domestic consumption.
Compensatory payments were made up to one and a half month after stamping out.

ASF virus was isolated from 4 herds and from ticks in the premises of the index farm [2]. Viral persistence in ticks
was considered the most probable cause for the outbreak as no pigs from other origins were introduced in these
farms, no potentially infected food was fed to pigs, and wild boar serology was always negative.

Most of the tick-infested farms identified by the O.erraticus survey were destroyed, and the re-use of outbreak farms
infested with ticks was prohibited. Only in 2002 European legislation [3] laid down specific measures for the repopu-
lation of infested farms, which was only possible up to 5 years after the occurrence of an ASF outbreak.

Conclusions

Although historical, this case study can be a valuable example to official authorities which are now facing the same
situations with the current dissemination of ASF in Eastern Europe and Russian Federation. Also, it constitutes a
model approach that can be followed with other infectious diseases of animals.
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Summary Factors associated with porcine reproductive and respiratory syndrome virus (PRRSV) infection were
investigated in a cross-sectional study carried out in 109 French farrow-to-finish herds. Samples (tracheo-bronchial
mucus and blood) were taken from a random sample of 4, 10, 16 and at least 22 week-old pigs (45 pigs/herd). Se-
rum samples were tested by ELISA for PRRSV antibodies. Infection by Mycoplasma hyopneumoniae (Mhp), Actino-
bacillus pleuropneumoniae, swine influenza viruses (SIV) HIN1 and H1N2 and porcine circovirus of type 2 were
detected by specific serological assays or PCR tests. Data related to herd characteristics, biosecurity, management
and housing conditions were collected by a questionnaire during a herd visit. Climatic conditions in the nursery and
fattening rooms, where the oldest sampled pigs were housed, were measured over 20 hours. A herd was deemed to
be PRRSV positive when a minimum of one pig of 10, 16 or at least 22 weeks old tested positive by ELISA. Factors
associated with PRRSV seropositive status of the herd were identified by logistic regression. Large herd size, the
lack of disinsection in the gestation facilities, on-farm semen collection, a short time-period for gilt quarantine and a
low temperature setpoint for the ventilation controller in the fattening room significantly increased the odds of a herd
being seropositive for PRRSV. Infection by Mhp and H1N2 SIV were associated with a PRRSV positive status.

Introduction Porcine reproductive and respiratory syndrome virus (PRRSV) is widespread in pigs reared in large
and confined populations in most swine producing countries worldwide. While significant progress on PRRS and
PRRSV knowledge has been made since PRRS emergence, the epidemiology of the disease is not fully understood.
A more thorough understanding of the epidemiology of the disease is important for a more efficient control of PRRSV
at the herd and area scales. The aim of the present study was to identify and quantify the effects of PRRSV infection
related factors in farrow-to-finish herds.

Material and methods Data and sera used were collected in 109 pig herds in the framework of a cross-sectional
study on respiratory diseases in western France (November 2006 to February 2008). Blood samples were collected
from four different batches of pigs in each herd, aged 4, 10, 16 and at least 22 weeks (15 pigs/batch). Sera from
batches of 10, 16 and at least 22 week-old were tested for PRRSV antibodies (ELISA test 2XR-IDEXX). Sera from
the oldest pigs were tested for Mycoplasma hyopneumoniae (Mhp) and Actinobacillus pleuropneumoniae serotype 2
and serogroup 1-9-11 antibodies (DAKO ELISA-Kitvia, Swinecheck App2-Biovet and Swinecheck App1911-Biovet,
respectively). Antibodies against European swine influenza viruses (SIV) HIN1 and H1N2 were searched in sera
from the oldest pigs by a haemagglutination inhibition test [1]. The porcine circovirus type 2 genome load in sera from
batches of 4, 10 and 16 week-old pigs was quantified by real-time PCR [2]. Tracheo-bronchial swabs were taken
from 10 of the 15 pigs selected from the batches of 4, 10 and 16 week-old animals and placed in 2 ml of buffered
peptone water broth. Mhp DNA was identified in all swabs by modified nested-PCR [3]. Data related to herd charac-
teristics, biosecurity, management and housing conditions were collected by a questionnaire. Temperature, relative
humidity, CO2 concentration, respirable dust level in the nursery and fattening rooms, where the oldest sampled pigs
were housed, were measured over 20 hours starting at 4:00 pm on the day of the on-farm visit [4]. Ammonia concen-
trations were measured at pig nose level on the day of the visit. A herd was deemed to be PRRSV positive when a
minimum of one pig of 10, 16 or at least 22 weeks old tested positive by ELISA. Factors associated with PRRSV
seropositive status of the herd were identified by logistic regression [5].

Results Out of the 109 herds, 65 (59.6%, confidence interval at 95% [50.2%-69.0%)]) were considered infected by
PRRSV in the growing-finishing steps. Factors associated with PRRSV seropositive status of the herd retained in the
final model logistic model are presented Table 1.
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Discussion The odds for a herd to be PRRSV positive increased with herd size, as already been reported [6]. This
might be due to a greater risk of virus introduction from outside the herd through increased number of direct or indi-
rect contacts in large herds, greater risk of virus transmission within the herd [7]. On-farm semen collection increased
the odds for a herd to be PRRSV positive. Experimental studies showed that PRRSV and viral RNA may be detected
in semen from infected boars [8]. Most boar studs in western France are currently PRRSV negative. Hence, they
represent a limited risk for virus transmission. By contrast, farm-boars are often housed with pregnant sows providing
opportunities for booster infections. On-farm semen collection is therefore likely to be at risk for virus transmission to
sow herd and persistence in infected herds. We found that rather than isolation, a long duration of the quarantine
reduced the odds of a herd to be positive. Even though pigs can remain persistently infected for several months,
Charpin et al. [9] showed that PRRSV-infected pigs were no more infectious after 42 days. Increasing the time spent
in quarantine facilities may thus reduce the probability of introducing infectious animals. Lack of disinsection in the
pregnancy facilities increased the odds for a herd to be PRRSV positive. Insects have been shown to mechanically
transmit PRRSV from infected to susceptible pigs [10]. Controlling the living vectors would help to reduce the possi-
bility of pigs being exposed to the virus by indirect route. Infections by two respiratory pathogens were associated
with PRRSV status of the herd. These results must be interpreted cautiously because the study design did not allow
to establish the time-sequence of events. The observed associations do not imply a causal relationships. These find-
ings might indicate that these pathogens shared common risk factors.

Conclusions Recommended measures aimed at a better control of PRRSV infection would include proper biosecu-
rity measures to minimize the risk of virus introduction and management practices minimizing direct and indirect virus
transmission within the herd.
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Summary

Our aim was to establish a new, reliable and reproducible challenging method for the swine dysentery (SD) in order
to use it for investigation of two developed non-antibiotic feed additives (Dys-1, Trial D-1).

Introduction

The SD is a widespread, serious disease of the growing pigs which can cause mucous or bloody diarrhoea and con-
sequent death (sometimes reach 30%) (4) or production losses. The SD was first written down in 1921 by Whiting et
al. (7) however the role of the Brachyspira hyodysenteriae (B. hyodysenteriae) was proved only in 1971 (6). Nonethe-
less the reliable and reproducible induction of the SD is not exist until now, the results in the literature is very variable
(2) and the pigs can harbour the B. hyodysenteriae without any clinical signs. (1,3) Therefore at first a new infection
model was established by us from the existent knowledge about this illness.

Material and methods

The research contain three period: observation (9 days), introductory (19 days) and pilot (4 weeks) period. 24 hun-
garian whitexdanish landrace F1 pigs (14,6+2,2 kg) were allocated into four groups (Control, T2, Dys-1, Trial-D1)
separately from each other on the zero day. Control group was fed with pig starter feed in the whole research but the
other three groups’ feed was changed after the observation phase. From the starting of the introductory phase the
Dys-1 and Trial D-1 started to eat their non-antibiotic feed additives until at the end of the research. Except the Con-
trol group T2 toxin (2mg/feed kg dose) was also fed in the introductory and the first week of the pilot period. After the
first two periods all of the pigs was inoculated twice (24hrs interval) with freshly collected colon scraping from clini-
cally ill pig in SD. For the successful induction of the disease proton pump-inhibitor (esomeprasol, Nexium, 40mg/pig)
and starvation were also used for the gastric pH increasing.

The weight of the pigs was measured every weeks individually. The leftover of the feed was measured weekly too
and the given food was also recorded in every dispension time. In the pilot period the signs of the SD and/or the fae-
ces quality twice daily was observed and categorized in a 5 grade scoring system (5) which was contracted into two:
A (mild diarrhoea) and B (serious diarrhoea) category for better interpretation.

Results

All of the pigs became ill and produced the typical signs of the SD. One member of the Control group spontaneously
died 7 days after the onset of the SD. His pathological examination showed diffuse, fibrinous-necrotic colonitis with
mucous-bloody content.

In the table 1 the first day and duration of the serious diarrhoea (B category) and the average faeces points in the
groups can be followed. The correspondence between the used treatment in the groups and the frequency of the
signs was evaluated with Fisher exact probe. This probe proved that recorded quantity of the signs in the groups
depend on the used treatment and are not random findings. The Fisher exact probe also verified the greater chance
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of the serious diarrhoea (B category) in the Control group comparing it to the other groups and the comparison was
significant in case of T2 group (p=0.004)

The average weight and weight gain of the groups was represented in the table 2. The weight and weight gain before
the challenge matched to the normal growing up and the deviation was not significant in neither groups. The weight
gain was stopped in each animal after the infection and also some animals start to lose weight in some part of the
pilot period. Except the Dys-1 group which can put on weight even though the infection. The statistical analysis could
not prove the Dys-1 effectiveness against the other groups, but the tendency (p=0.12) was encouraging. The Control
group weight gain pointed similarly to the literature that the SD without treatment or not from the beginning can
worsen the production of the pigs.

During the thorough pathological examination of the colon emerged that only clinically ill animals at the extermination
can showed pathological alterations. The bacteriological and hystological examinations represent the same findings
as well. From the sick animals’ colon content the Brachyspira spp. was successfully cultured and isolated as well as
they were found in large numbers on the hystological colon sections. Nonetheless the degree of the necrosis of the
colon in the Dys-1 group was lower than other groups in spite of the Brachyspira presence differed only slightly from
the others.

Discussion

The results of our study proved that our infection model was successful nonetheless small changes was suggested in
the future. For example the proton pump-inhibitor was not necessary to use with the same time of starvation. The T-2
toxin treatment was also successful, but its level in the feed had to be checked more frequently. The closure of the
challenge is suggested to do at the 10-14th days after the inoculation. The non-antibiotic compounds, namely Dys-1
and Trial-D1, cannot inhibit the clinical appearance of the swine dysentery. However the Dys-1 group produce both
better performances and better pathological findings. For this reasons the Dys-1 further investigation on more ani-
mals will be advisable.

Conclusions

The successful induction of the SD is feasible in large group of animals, but the role and effects of the used interac-
tions on the pig’s intestinal health needs further investigations in the future for better understanding of the SD ap-
pearance. Therefore blood and gut content from a small group of the animals were collected for our further examina-
tions.
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The first signs of serious

dhoes ome ST S
ays)
Control 8,3+6,12 16,4+4,6 9,0+7,09 198
T2 5,8+2,16 18,3+9,7 6,8+6,17 167
Dys1 6,3+4,27 17,5+9,4 8,3+7,00 193
Trial D1 5,3+3,98 17,7+6,3 9,2+7,14 194

Table 1 First appearance and duration of diarrhoea and accumulated faeces scores

At start of the experiment At the time of experimental infection The end of the experiment
Groups
average weight (kg) average weight (kg) wae\ilggig_;eai?la('ll(yg) average weight (kg) wae\i,ger::ggeai?]a(i};;)
Control 14,67+1,37 34,30+2,35 0,70+0,05 37,70+10,18 0,12+0,59
T2 14,58+2,20 35,22+4,05 0,74+0,12 36,50+13,41 0,04+0,40
Dys1 14,58+1,91 33,72+5,64 0,68+0,17 45,33+13,65 0,40+0,34
Trial D1 14,33+2,16 33,22+5,72 0,67+0,20 38,75+12,79 0,19+0,45

Table 2. Average live weight and daily weight gain of groups.
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Summary

Pig manure can be biologically treated leading to by-products such as liquid fractions stored in a lagoon. Manures
and lagoons may contain pathogenic bacteria which can be disseminated in soil after spreading. The survival of
pathogens depends on extrinsic and intrinsic factors such as their ability to enter into a viable but non cultivable state
(VBNC). The aim of this study was to compare the behavior of Listeria monocytogenes which can enter VBNC state,
in pig manure and in lagoon microcosms. Two strains of L. monocytogenes belonging to two serogroups and isolated
from two piggeries were inoculated in flasks containing a manure and a lagoon effluent stored at 8°C and 20°C dur-
ing 63 days. The bacteria were quantified by 3 methods: Plating on PALCAM medium, gPCR and gqPCR associated
with Propidium MonoAzide which quantifies both live and VBNC bacteria. Regardless of their origin and of their sero-
group, the strains showed similar kinetics of decrease which depended on the type of matrix and on the temperature.
The VBNC bacteria appeared within the first hours of contact regardless of the matrix. Their proportion increased
over time in the two matrices. This study highlights that lagoon effluents used for watering plants, create more favor-
able conditions than manure for VBNC cells of L. monocytogenes.

Introduction

Pig manure which is usually stored in pits before being sprayed onto land, can be biologically treated to lower the
load of nitrogen. One of the by-products of the treatment consists of a liquid fraction stored in a lagoon (lagoon efflu-
ent). Both manure and lagoon may contain pathogens, the persistence of which depends on a variety of environ-
mental and intrinsic factors of the pathogens including their ability to enter into a viable but non cultivable state
(VBNC). Among these pathogens, L. monocytogenes has a high prevalence in pig feces (Boscher et al., 2012).
Moreover, their frequency of detection has been reported to be higher in lagoon effluents (after biological treatment)
than in raw manures (Pourcher et al., 2012), suggesting that the lagoon effluents may be a favorable environment for
the survival of L. monocytogenes. The lagoon effluent used to water crops may therefore play a role in the transfer of
this pathogen in the environment. This study aims to compare the behavior of L. monocytogenes which can enter
VBNC state, in laboratory manure and lagoon microcosms.

Materiel and method

The experiments were performed with two strains (L111 and L120) rifampicin resistant (rif-mutant) isolated from a pig
manure and a lagoon effluent which differed by their genotype and their serogroup. Manure and lagoon effluent were
sampled in a manure treatment unit located in Brittany (France). Both strains were inoculated separately in triplicate
in manure and in lagoon effluent microcosms incubated at 8°C and 20°C. The samples were collected at 0, 7, 21, 42
and 63 days after inoculation of L. monocytogenes. At each time point, three quantifications were performed: count
by cultural method using Palcam medium, quantification by molecular methods after DNA extraction using Tagman
qPCR (Nogva et al., 2000) and quantification by gPCR associated with Propidium MonoAzide (qPCRpwma) to highlight
the presence of VBNC cells. The conditions for PMA analyses were respectively for the manure and the lagoon efflu-
ent : a final concentration of 55 uM or 20 uM, an incubation in the dark of 5 min or 20 min of and an exposition to
light of 55 min or 20 min.

Results and discussion

Regardless of the experimental conditions (temperature, matrix) and whatever the quantification method used, the
behavior of the two strains was similar (figure 1). The most important factor was the temperature. Indeed, the persis-
tence of the strains considerably increased at 8°C. The results also show an effect of the matrix. At 20°C, the de-
crease of L. monocytogenes concentration after 63 days of storage was higher in manure (5 Log1o) than in lagoon
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effluent (4 Log1o). Conversely, at 8°C the maximum decrease was observed in lagoon effluent (4 Log1o vs 3 Log1o in
manure).

Conclusion

The serotype and the origin of the strains does not influence their behavior as both strains showed similar kinetics of
disappearance for the conditions tested in this experiment. VBNC cells which appear during the first hour of contact
with the matrices were more numerous in manure suggesting that the raw manure was more stressful that the lagoon
effluent. Low temperature increased the survival of L. monocytogenes and reduced the formation of VBNC cells. The
high proportion VBNC cells in the manure and in the lagoon indicate that the culture-dependent methods highly un-
derestimate the real number of L. monocytogenes and thus the risk of dissemination of this pathogen in the environ-
ment.
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Figure 1: Average concentrations of strain L111(solid line) and strain L120 (dotted line) in manure and lagoon efflu-
ent at 8°C and 20°C estimated by qPCR, gPCRpua and culture. a: manure at 20°C; b: manure at 8°C; c: lagoon
effluent at 20°C; d: lagoon effluent at 8°C.

VBNC cells which appeared in the first hour of contact with the matrix, reached up to 99.8% of the viable bacteria
(table 1).

Table 1: Percentage of VBNC cells in manure and lagoon effluent microcosm at TO and after 63 days at 8 and 20°C.

strains temperature Time (day) Manure Lagoon effluent
L111 20°C 0 94.1(0.2)a 72.9(0.4)
L120 20°C 0 92.2(0.8) 76.0 (0.3)
L111 20°C 63 99.5(0.2) 99.1(0.1)
L120 20°C 63 99.8 (0.2) 99.3 (0.3)
L111 8°C 0 94.3(0.2) 40.9 (0.3)
L120 8°C 0 94.8 (0.2) 81.7 (0.3)
L111 8°C 63 94.3(0.1) 85.2 (0.2)
L120 8°C 63 92.2(0.3) 84.2 (0.3)

a standard deviation

At the beginning of the experiment, the proportions of VBNC cells were higher in the manure than in the lagoon efflu-
ent. After 63 days, their proportion was less important at 8°C in lagoon effluent. It is noteworthy that, expect in ma-
nure at 8°C, the proportion of VBNC cells increased over time. It should be noted that the VBNC cells can, when they
are in favorable conditions become cultivable and regain their virulent characteristics (Olivier, 2010).
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CHARACTERISATION OF MYCOPLASMA SUIS INFECTIONS IN SPLENECTOMISED AND NON-SPLENECTO-
MISED PIGS

S. Dietz, S.-L. Mack, J. Stadler, C. Jannasch, K. Hoelzle, L. E. Hoelzle

Institute of Animal Science
University of Hohenheim, Stuttgart

Summary

The present article summarizes the differences in clinical and haematological parameters between M. suis infected
splenectomised and non-splenectomised pigs. Moreover, different shedding routes of M. suis were observed to get
more information about the pathogenesis.

1. Introduction

The haemotrophic Mycoplasma suis is the major cause of infectious anaemia in pigs and responsible for important
economic losses worldwide. As M. suis cannot be cultured in vitro experimental infections of pigs play an essential
role for pathogenesis research. The aim of the study was to clinically characterise the course of experimental infec-
tion using the highly virulent and red blood cell (RBC) invasive M. suis strain KI3806 in splenectomised and non-
splenectomised pigs and to correlate clinical and haematological parameters with M. suis blood loads. In addition
shedding of M. suis via urine, faeces, saliva, nasal and vaginal secrets was investigated to get insights into potential
transmission routes.

2. Materials and Methods
Seven days after housing, 7 pigs were splenectomised according to the method of Heinritzi (1984). The piglets were
kept in one stable during the experiments.

One week after splenectomy all pigs (14 pigs, 7 splenectomised, 7 non-splenectomised) were experimentally in-
fected subcutaneously with 1 mL M. suis containing porcine blood (1 x 108 M. suis/mL as determined by quantitative
PCR; Hoelzle et al., 2007) and were clinically and haematologically monitored and recorded according to a score
system as described previously (Hoelzle et al., 2009). Accordingly, pigs were euthanized after reaching clinical
scores of at least 5. Haematological parameters, i. . RBC count, haemoglobin, PCV, mean corpuscular volume
(MCV), mean corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC) were
determined using the Scil Vet ABC tool (Scil Animal Care Company GmbH). Biochemical serum parameters, i. e.
glucose, iron, bilirubin, urea, creatinine, alpha amylase, and pancreas lipase were analysed using the Hitachi 911
Chemistry Analyser (Roche). EDTA- anticoagulated blood, spontaneous urine and feces, as well as salivary, nasal,
and vaginal swabs were taken 2 days before infection and on days 2, 4, 6, 8 post infection (DPI) or on the day of
euthanasia, respectively. Air samples were collected in the stables close to the experimental animals. Dust swabs
were taken from horizontal surfaces in the stables and water samples from the drinking troughs. M. suis-infection and
shedding were characterized by qPCR and ELISA.

3. Results

All splenectomised pigs were PCR-positive 2 DPI with maximum mean bacterial load of 1.61 x 1010 M. suis/mL blood
on 8 DPI. They developed severe anaemia and massive hypoglycaemia by 8 DPI. The non-splenectomised pigs
became PCR-positive within 23 DPI and reached maximum mean load of 1.64 x 105 M. suis/mL blood. They devel-
oped mild anaemia, massive skin alterations and seroconverted within 35 DPI. Shedding was found in saliva as well
as nasal and vaginal secrets from day 6 DPI on with a quantity of 3.4 x 102 to 2.7 x 105 M. suis/swab. In urine M. suis
DNA could be detected in 100.0 % of the samples from day 6 DPI on with a quantity of 4.7 x 102 to 6.3 x 10° M. suis
per mL. When shedding patterns were correlated to the median bacterial blood loads shedding was observed at
loads of 2.0 x 10° -7 .0 x 1010 M. suis per mL blood.

No M. suis DNA could be amplified from feces. Dust and water samples of the pig drinking troughs were positive for
M. suis on days 2 and 6 post infection, air samples were M. suis — negative throughout the experiment.
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4. Discussion

The higher virulence is reinforced by RBC-invasiveness and induction of eryptosis (Groebel et al., 2009; Felder et al.,
2011). Experimental infection of splenectomised pigs with M. suis KI_3806 resulted in severe, acute infectious ane-
mia, where as in non-splenectomised pigs clinical signs were characterised by mild anemia and a cutaneous mani-
festation. The higher virulence of M. suis KI_3806 was reflected by a short incubation time, an extremely fast patho-
gen proliferation, and clinical manifestation even in non-splenectomised pigs. In addition, we detected M. suis DNA in
different sample material during the early phase of experimental infection. However, due to the lack of an in vitro
cultivation system we could not determine whether M. suis DNA detected in urine, saliva, nasal and vaginal secrets
or environmental samples represent viable bacteria. Remarkably, no M. suis shedding via feces could be detected.
Future investigations should include experimental transmission routes and the use of lower virulent M. suis strains to
analyze the late and clinically inapparent stages of infection.

5. Conclusion

The study demonstrated that splenectomised pigs show a fulminant course of infection and in contrast, non-
splenectomised pigs show a mild course, which resembles the situation in naturally infected pigs. Moreover, our re-
sults indicate that blood independent direct transmission as well as indirect transmission via environmental contami-
nation could play a role in the epidemiology of M. suis infections.
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UDDER HEALTH IN RELATION TO COW’S SEASONAL KEEPING

. Kocina, V. Antane
Faculty of Veterinary Medicine, University of Agriculture, Jelgava, Latvia

Summary

Subclinical udder infections remain essential problem in dairy herds in Latvia, the incidence of subclinical mastitis is
up to 30%. The aim of this study was to evaluate somatic cell count (SCC) in cow milk in relation with cow seasonal
keeping and pathogens presence in the udder. Milk was sampled from 16 cows of similar age and productivity, from
clinically healthy udder quarters. Our study confirms that interaction between cow seasonal keeping and pathogenic
bacteria presence in udder quarter significantly affect SCC in milk (p<0.05).

Introduction

Mastitis causes severe economic losses due to decreased milk production and increased management costs. A sub-
clinical cow, certainly represents a possible source of infection for other cows (Fourichon et al., 2001).It has been
described that housing conditions and management significantly affect cow’s udder health and milk quality (Deme-
lash, 2005; Lusis et al., 2006).

Various methods of early diagnostics and evaluation of mammary gland diseases have been investigated, developed
and compared, still a universally recognized indicator of the udder health is somatic cell count (SCC) in milk. That is
why in the present research, SCC in milk was used as the indicator for the udder functional and health status evalua-
tion.

Material and methods

The experimental part of the study was carried out in 75 dairy cow herd during two year cycle. During the summer—
autumn period cows were grazing in the day pasture, in winter-spring they were kept in a barn.

Milk was sampled two times in grazing, two times in housing period from 16 cows of similar age and productivity in
the middle stage of lactation, from clinically healthy udder quarters.

Microbiological examination was carried out samples of all quarters in those cows that showed CMT positive result
even in one quarter. Standard procedures to identify pathogenic microorganisms in milk were performed in compli-
ance with IDF (1981) and method described by Quinn et al. (2000). SCC was estimated by Somacount Analyser,
complying with LVS EN ISO 13366-3:1997.

The obtained research data were statistically processed by using SPSS program 11.0 and Microsoft Excel packages.
Results and discussion

A comparative evaluation of SCC in milk was carried out in housing and grazing period. The obtained results (Tab.1)
suggest that the mean SCC in milk samples is 233 710 (566.31) ml-'; in housing period 169 530 (419.94) ml-, in
grazing period 302 880 (685.72) ml-! considerably higher (p<0.05).

Table 1. Somatic cell count in milk in housing and grazing period

Seasonal keeping | Number Average value Standard Min value Max value
of thousand/ml™ deviation thousand/ml™* | thousand/mI*
samples
Housing period 111 169.53 419.94 0.00 2972.00
Grazing period 103 302.88 685.72 0.00 4332.00
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SCC in milk in housing and grazing period

Results of our previous studies carried out in different herd also suggest that SCC in cow milk is significantly higher
in grazing period (Kocina, Antane, 2000). Most possible, this increase is facilitated by the effect of intensive environ-
mental factors causing udder irritation and activation of the animal immune response. It is noted that SCC in the cow
milk is used to be very changeable even increased in not infected quarters (Kocina, Antane, 2000; Lusis et al., 2006).

In present study following pathogens were identified: Coagulase Negative Staphylococcus in 52.9% of samples,
Streptococcus uberis in 26.5% of samples, Staphylococcus aureus in 20.6% of samples.

In present study to analyze the variation of SSC in cow’s milk seasonal keeping and pathogenic mastitis agents were
evaluated as interrelated factors (Table 2).

Table 2: Somatic cell count in milk during housing and grazing period in relation with the pathogenic
agents identified in the udder quarters

Housing period Grazing period
Quarter milk Number SCC Standard Number SCC Standard
of thousand/ deviation of thousand/ | deviation
samples mi™ samples ml™
Without 34 121.46 240.33 35 358.34 701.71
pathogens
CONS 11 581.22 101.46 11 238.55 181.99
Str. uberis 8 375.00 812.52 3 2197.00 930.55
S. aureus 5 817.00 402.46 4 232.33 397.22

SCC in milk during housing and grazing period in relation with the pathogenic agents identified in the udder
quarters

The study results suggest that interaction of the cow seasonal keeping and mastitis pathogens significantly (p<0.05)
influence SCC in milk.

In housing period, the highest SCC in milk 817 000 (402.46) ml-* was determined in the case of S. aureus infection,
whereas during the grazing period SCC in milk in the case of this infection was 232.33 (397.22) ml-!. A publication
mentions that S. aureus most of all was isolated from milk samples in the winter and autumn period (KonoSonoka,
2005) and risk to be infected increase particularly when animal resistance is lowered (Saran, Leitner, 2000).

In grazing period, the highest SCC 2 197 000 (930.55) ml-' was observed in quarters infected with Str. uberis,
whereas during the housing period SCC in milk in the case of this infection was 375 000 (812.52) ml-!.

Str. uberis is an environmental microorganism unable to live in the udder for a long time and the most serious source
of infection is the pasture surroundings for the herd under investigation. It is found out that Str. uberis not always
causes acute disease signs, and the infection is possible to restrict by improving the cow keeping and surrounding
hygiene conditions (Philpot, Nickerson, 1997).

Present research indicate that in grazing period SCC is significantly higher (p<0.05) in milk samples without patho-
genic bacteria. Most probably it confirms the opinion on a non-infectious udder irritation as an important cause of
SCC increase in cow milk. Unfortunately, here always is a high risk for non-infectious udder tissue irritation to be
complicated by mastitis pathogens.
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Conclusions

Seasonal keeping of cows significantly affect somatic cell count in milk (p<0.05). In the grazing period, com-
pared with the housing period, somatic cell count in milk increases significantly (p<0.05), including non-
infected quarter milk samples (p<0.05).

The interaction effect of cows seasonal keeping and pathogenic bacteria presence in the udder significantly
affect somatic cell count (p<0.05) in milk.
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PREVALENCE AND OCCURRENCE OF ESBL ESCHERICHIA COLI IN EGYPTIAN BROILER FARMS

Marwa F. E. Ahmed

Department of Hygiene and Zoonoses, Faculty of Veterinary Medicine, Mansoura University, 35116, Mansoura,
Egypt

Summary

ESBL Escherichia coli (E.coli) are one of the most important antibiotic resistant pathogens in poultry production. This
study was aimed to longitudinal assessment of the prevalence and occurrence of ESBL E.coli isolated from broilers
and their environment. Moreover, the potential risk factors of farm contamination with tested bacteria were also de-
termined. Samples were taken from 3 broiler farms at four different times (-1d, 10d, 20d and 30d) within one fattening
period. Cloacal swabs from the birds as well as from their environment in the barn were investigated for the occur-
rence of ESBL E.coli. Three air samples were obtained by filtration method. Environmental pooled samples from
water, feed, dust and litter as well as walls and boot swabs were also obtained. A continuous increase in the preva-
lence of ESBL E.coli within time in cloacal swabs. The detection frequencies in housing environmental samples were
relatively high depending on cleaning, disinfection and biosecurity level, and increase over time. The most significant
risk factors in the tested farms were boot swabs, litter and wall swabs. ESBL E.coli was detected in the air of farms 2
and 3 only.

1. Introduction

In food producing animals, antimicrobial agents were used in veterinary medicine either to treat bacterial infections or
as prophylactic treatment. Thus antimicrobial drug resistance is rapidly rising and of particular concern is E.coli.
Nowadays, one of the most important antibiotics used is to prevent and control infections in poultry is cephalosporins
3rd and 4th generation. The use of this kind of antibiotic leading to production of Extended Spectrum Beta-Lactamase
(ESBL) E.coli (Smet et al., 2008). Recently, a high prevalence of ESBL producing E. coli isolates in broilers farms
was described in different literature (Dierikx, et al., 2013 and Laube, et al., 2013). However, there is scarcely of in-
formation regarding to ESBL E.coli distribution in broiler farms in Egypt. Therefore, this study was aimed to longitudi-
nal assessment of the prevalence and occurrence of ESBL E.coli in broiler and their environment.

2. Materials and Methods

Study area and design. Longitudinal study was carried out in 3 conventional poultry farms (1, 2 and 3) located in
different geographic areas in Dakhlia Governorate, Egypt, from Mai till July, 2014. The number of birds in examined
farms ranged from 8,000 to 10,000 birds. Samples were collected 4 times during the production cycle starting with
one day prior to chicks being placed and continued with 10 days intervals until day 30. At each farm, bird's samples
were obtained at three occasions. However, environmental samples were taken from 4 sampling times to evaluate
the efficiency of cleaning and disinfection before production cycle started.

Sample Collection

Thirty randomly selected birds were sampled by cloacal swabs using sterile cotton swabs. Air samples were taken by
filtration using a personal air sampler SKC pump provided with an 1.O.M. dust sampler (Institute of Occupational
Medicine, Edinburgh, United Kingdom, and SKC Gulf Coast Inc., United States) and a polycarbonate filter (8-um pore
size) (Whatman, United States). In each barn for each sample, three pooled samples were collected from different
locations inside the barn. 1-2 g of dust, 250 g or ml each of litter, feed from the feeder and water from drinkers in
front of birds. Three wall swabs using 10 cm? size area sterile templates and three pairs of boot swabs.

Samples preparation for microbial analysis.

(a) Bird samples. Each swab was streaked onto Eosin Methylene Blue agar supplemented with 1 mg/liter cefo-
taxime (EMB+, Oxoid) and then inserted in 9 ml 0.1% Buffered Peptone Water supplemented with 1 mg/liter cefo-
taxime (BPW+, Oxoid)..

(b) Air sampling. Each filter was aseptically transferred to 9 ml PBW+, vortex for 10 min, then 100 ul was streaked
on EMB+ in triplicate. Plates and tubed were incubated and handled as described above.
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(c) Environmental samples. Each sample was mixed with BPW+ in a ratio 1:9. Thereafter, loopful was streaked onto
EMB+ in triplicate. The plates and tubes were incubated aerobically at 37°C for 24 h. Identification of E.coli

For each sample, one suspect E. coli colonies displaying typical morphology were identified biochemically according
to Quinn et al. (2002).

Antimicrobial testing for ESBL E.coli detection E. coli isolates were streaked on ESBL Chromo agar (Oxoid). More-
over, they were confirmed by the combination disc method following CLSI (2012) recommendations using Mueller
Hinton agar (Oxoid).3. Results and Discussion

Based on Phenotypic characterization, ESBL E. coli bacteria were detected in cloacal swabs of three examined
farms (Table 1). The detection frequencies of ESBL E. coli in birds swab were increased by increasing the time dur-
ing the fattening periods in all examined farms. In which, collectively in 3 farms the prevalence were 43%, 61% and
82% for the first, second, and third sampling times, respectively. This result was in accordance with result obtained
from Smet et al. (2008) and Laube et al. (2013). Moreover, the prevalence were higher in farm 3 (71%) than in farms
1 and 2 (49% and 67%, respectively) which may be explained depending on presence of such bacteria in one day
old chicks due to parent infection or hatchery contamination as stated by Mevius et al. (2009).who describe that the
risk of introducing ESBL E. coli in the broiler production chain occurs due to restocking of farms with positive chicks.

ESBL E. coli organisms were detected in examined environmental samples, with high frequency, in all investigated
broiler farms at all examined times except for farm 1, there is no ESBL E. coli could be detected during the first sam-
pling time (one day before chicken stocking) (Table 2). This may be explained on the bases of insufficient cleaning,
disinfection and biosecurity level as well as the use of antibiotics considered as high incidences of ESBL E. coli in
broiler farms as described in studies presented by Hiroi et al. (2012) and Laube et al. (2013).

Additionally, our results show that boot swabs, litter, and wall swabs are the main risk factors for ESBL E. coli trans-
mission within or in between a broiler barn. Moreover, water, feed, dust and even air (detected only in farms 2 and
3with low percentage) may act all as a source of ESBL E. coli transmission.

Conclusion: our findings clearly show that ESBL E. coli is strongly prevalent in conventional poultry production sys-
tems at both bird and environmental levels.
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Table 2. Distribution and percent of positive environmental samples of ESBL E.

coli in investigated farms

Number of positive (%) samples of ESBL E.coli for tested farms

Famn | Farm 2 Farm 3
Total % -ld1d 20d 30d Total % -ld1od 20d 30d Total % -1d od 20d 30d
(Number) (Number) {(Number)
Air 00.0 (0) 0 0 0 0 16.7 (2) 0 0 0 67 333 (4) 0 0 67 67
Feed 3334 0 0 33 100 583 (7N 0 67 67 100 83.3 (10) 33 100 100 100
Water 4178 0 33 33 100 66.7(8) 0 & 100 100 9L7(I1) 67 100 100 100
Litter 58.3(7) 0 33 100 100 7559 33 67 100 100 91.7 (11) 67 100 100 100
Dust 16.7 (2) 0 0 33 33 583 (7) 0 67 67 100 66.7 (8) 33 33 100 100
Wall 58.3(7) 0 67 67 100 7509 33 67 100 100 91.7 (11) 67 100 100 100
swab
Boot 66.7 (8) 0 67 100 100 750 (9 33 67 100 100 91.7 (11) 67 100 100 100

swab
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FACTORS ASSOCIATED WITH ACTINOBACILLUS PLEUROPNEUMONIAE SEROTYPE 2 INFECTION IN
SLAUGHTER-AGED PIGS FROM 116 HERDS

C. Fablet!, C. Marois-Créhan?, V. Dorenlor!, F. Eono’, E. Eveno 1, V. Tocqueville?, S. Gorin3, S. Quéguiner3, L. Bi-
gault4, B. Grasland4, G. Simon3, N. Rose!

" Anses, Unité Epidémiologie et Bien-Etre du Porc, B.P. 53, 22440 Ploufragan, France 2 Anses, Unité Mycoplasmolo-
gie et Bactériologie, B.P. 53, 22440 Ploufragan, France 3Anses, Unité Virologie Immunologie Porcines, B.P. 53,
22440 Ploufragan, France 4 Anses, Unité Génétique Virale et Biosécurité, B.P. 53, 22440 Ploufragan, France

Summary: The aim was to identify the factors associated with Actinobacillus pleuropneumoniae serotype 2 (App2)
infection in slaughter-aged pigs from 116 French farrow-to-finish herds. In each herd, a sample of 60 pigs from four
different batches (aged 4, 10, 16 and =22 weeks) were sampled. Data related to biosecurity, management, housing
and climatic conditions were collected during a farm visit. Mycoplasma hyopneumoniae, porcine reproductive and
respiratory syndrome virus (PRRSV) and porcine circovirus type 2 (PCV-2) were detected by serological or PCR
tests from samples taken in the four batches. Samples from the slaughter-aged pigs (= 22-weeks-old) were tested for
App2 antibodies and swine influenza viruses (SIV) HIN1 and H1N2 antibodies by serological assays. A herd was
deemed infected by App2 if at least one pig was seropositive for App2. Multiple correspondence analysis was used
to identify factors associated with App2 infection at the herd level. Large herd size, low biosecurity measures and no
SIV vaccination of the replacement gilts were factors associated with App2 infection. Herds infected by App2 were
also characterized by insufficient warming of the nursery room before loading the pig, old nursery buildings, a low
mean inside temperature in the finishing room, a small temperature range for the ventilation control rate and a tem-
perature setpoint of the ventilation controller in the finishing room below or equal to 21°C. PRRSV and SIV infections
and a high infection pressure towards PCV-2 before 16 weeks old were associated with App2 infection.

Introduction: Actinobacillus pleuropneumoniae (App) is among the most important bacterial pathogens affecting
swine lungs. It is responsible for porcine pleuropneumonia and pleuritis. These diseases cause economic losses to
the pig industry worldwide. App is divided in two biotypes also sub-divided in several serotypes. App2 infection has
previously been found to be associated with extended pleuritis in slaughter-aged pigs [1]. To date, few studies inves-
tigated risk factors for App infections. The aim of the current study was therefore to identify the factors associated
with App2 infection in slaughter-aged pigs.

Material and methods: Data and sera used were collected in 116 pig herds involved in a cross-sectional study on
respiratory diseases in western France. Blood samples were collected from four different batches of pigs in each
herd, aged 4, 10, 16 and at least 22 weeks (15 pigs/batch). Sera from all batches were tested for PRRSV antibodies
(ELISA test 2XR-IDEXX). Sera from the oldest pigs were tested for Mycoplasma hyopneumoniae (Mhp) (DAKO
ELISA-Kitvia) and App2 antibodies (Swinecheck App2-Biovet). Antibodies against European swine influenza viruses
(SIV) HIN1 and H1N2 were searched in sera from the oldest pigs by a haemagglutination inhibition test [2]. The
porcine circovirus type 2 (PCV-2) genome load in sera from batches of 4, 10 and 16 week-old pigs was quantified by
real-time PCR [3]. Tracheo-bronchial swabs were taken from 10 of the 15 pigs selected from the batches of 4, 10 and
16 week-old animals and placed in 2 ml of buffered peptone water broth. Mhp DNA was identified in all swabs by
modified nested-PCR [4]. Data related to herd characteristics, biosecurity, management and housing conditions were
collected by a questionnaire. Temperature, relative humidity, CO2 concentration, respirable dust level in the nursery
and fattening rooms, where the oldest sampled pigs were housed, were measured over 20 hours. Ammonia concen-
trations were measured at pig nose level on the day of the visit. A herd was deemed infected by App?2 if at least one
pig was seropositive for App2. Multiple correspondence analysis was used to identify factors associated with App2
infection at the herd level.

Results: Out of the 116 herds, 14.7% (confidence interval at 95% [8.1%-21.2%)]) were considered infected by App2.
Large herd size (>250 sows), lack of footbath and no SIV vaccination of the replacement gilts were factors associ-
ated with App2 infection. Herds infected by App2 were also characterized by insufficient warming of the nursery room
before loading the pigs, old nursery buildings (>25 years), a low mean inside temperature in the finishing room
(=23.5°C), a temperature range of less than 5°C for the ventilation control rate and a temperature set-point of the
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ventilation controller in the finishing room below or equal to 21°C. PRRSV and SIV infections and a high infection
pressure towards PCV-2 before 16 weeks old were associated with App2 infection.

Discussion: Eleven herd-level factors were singularly found to be associated with App 2 infection in our survey.
Application of strict biosecurity measures is considered to be of paramount importance to prevent App infection [5].
Our results are in accordance with those of Maes et al. [6], who found that poor biosecurity measures significantly
increased the risk of seropositivity for infections with serotype 2. The relationship between App infections and herd
size has not been published yet. However, the effect of herd size on pleuritis has previously been found [7]. Housing
the pigs in old nursery buildings was a particular feature of App2 infected herd. Old buildings are more likely to be
poorly isolated than recent buildings. They may thus be less effective for the thermal control inside the room. Expo-
sure to climatic stress is generally considered to be important in the development of porcine pleuropneumonia [5]. In
the same line, four factors related to environmental temperatures and the control of climatic conditions were associ-
ated with App2 seropositive status of a herd. These results agree with the findings of a previous study where inap-
propriate thermal environment of the pigs were associated with App infection [8]. The lack of SIV vaccination of re-
placement stock was found to be a feature of App2 infected herds. The mechanisms underlying this effect have not
been clearly defined. Infections by three viruses were found to be associated with herds infected by App2. However
the study design did not allow to establish the time-sequence of events and the observed associations do not imply a
causal relationships. Thus the results should be interpreted with caution. All those viral and bacterial pathogens are
known to interact as a component of the porcine respiratory disease complex.

Conclusions: Risky herd profiles were identified as regard to App2 infection. Improvement of management, housing
and climatic conditions at all rearing steps should significantly reduce the risk of App2 infection in slaughter-aged
pigs.
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Summary

Brucellosis due to Brucella melitensis is of public health and economic importance in many developing countries
including India and is the major cause of abortion in small ruminants. This study was conducted with the objective of
cultural and molecular isolation of Brucella from a disease outbreak in sheep at Saharanpur District (U.P., India). Out
of a total 56 clinical samples, 42 (75%) bacterial isolates of Brucella were recovered. On the basis of cultural charac-
terization, the organisms were identified to be B. melitensis. Further confirmation was done by PCR amplification of
IS711 and omp2a target genes and resulted specific amplicons of 731 bp and 1104 bp fragment sizes, respectively
for all 42 isolates obtained. In addition, 2 (33.33%) isolates of B. abortus were also identified from liver samples of
aborted bovine foetus (n=6) in Bareilly (U.P.). Isolation and molecular detection of B. melitensis and B. abortus indi-
cates a need for appropriate prevention and control strategies for this economically important pathogens having
zoonotic significance.

1. Introduction

Brucellosis, caused by members of the genus Brucella, is an important re-emerging bacterial zoonosis and a signifi-
cant cause of reproductive losses in animals. The disease is usually caused by B. abortus in cattle, B. melitensis or
B. ovis in small ruminants, B. suis in pigs and B. canis in dogs (Osterman and Moriyon, 2006). Among the different
species, B. abortus and B. melitensis are the most pathogenic and virulent, not only for cattle, sheep and goats, re-
spectively, but also for other animal species including man. The conventional diagnostic methods that identify spe-
cies of Brucella are time consuming, laborious, and costly, and thus are not suitable as routine diagnostics. Recently
various molecular techniques have been developed for the rapid detection of Brucella in animals and human beings
(Ignacio and Ignacio, 2004). The present study aimed at cultural isolation and molecular detection of Brucella spp.
from a disease outbreak in sheep and from aborted bovine foetus by employing 1IS711 and ompZ2a gene based PCR
assay.

2. Materials and Methods
Bacterial Strains: Reference strain of B. melitensis 16M and vaccine strain of B. abortus S19 (provided by National
Brucella Laboratory and Division of Biological Product, IVRI, respectively) were used in the present study.

Sample Collection: During a disease investigation study of a suspected outbreak of ovine brucellosis at Nukad
Tehsil, Saharanpur District of Uttar Pradesh, knee joint fluid samples from sheep (56) with clinical signs of joint swell-
ing and abortion were collected aseptically for the study. In addition, liver samples of aborted bovine foetus (n=6)
were collected from an organized Cattle farm of Bareilly (U.P.).

Cultural and Molecular Detection: All clinical samples were processed for cultural isolation of Brucella spp. as de-
tailed by Corbel and Brinley- Morgan, 1984. Extraction of genomic DNA was performed following CTAB method de-
scribed by Wilson (1990) with slight modifications. Primers specific for IS711 and ompZ2a gene of B. melitensis and B.
abortus were used to amplify a fragment size of 731 bp and 498 bp for IS711 (Khosravi et al., 2006), and 1104 bp
(Vivekananda et al., 2009) and 966 bp (Paquet et al., 2001) for omp2a, respectively.

3. Results

In the present study, out of a total of 56 clinical samples of sheep and 6 foetal samples of cattle subjected to cultural
isolation, 42 (75%) and 2 (33.33%) bacterial isolates of Brucella spp. were recovered, respectively on the basis of
cultural characteristics. The isolates were finally confirmed by PCR and a product of about 498 bp was obtained from
two B. abortus isolates and about 731 bp from B. melitensis isolates using /S711 as a target gene (Fig. 1). Similarly
using omp2a gene, about 966 bp was obtained from B. abortus isolates and about 1104 bp from B. melitensis iso-
lates (Fig. 2 and 3).
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4. Discussion

The present investigation on a suspected brucellosis outbreak in sheep using both cultural and PCR assay indicated
the causative agent to be B. melitensis. A PCR product of about 498 bp and 731 bp was obtained from two B. abor-
tus and B. melitensis isolates, respectively using /IS711 as a target gene. Similarly with a specific primer to an outer
membrane protein 2a (omp2a), a PCR product of about 966 bp and 1104 bp was obtained from B. abortus and B.
melitensis isolates, respectively. Thus, all the isolates were identified and confirmed as B. melitensis and B. abortus
based on cultural characteristics and the species specific PCR assay. These results were in accordance with the
reports of Paquet et al. (2001), Khosravi et al. (2006), and Vivekananda et al. (2009) as they showed similar ampli-
fied products in different isolates of Brucella. In India, free roaming of animals and intermixing of livestock through
grazing at common pastures and trading at local stock yards probably contribute to the spread and transmission of
the infection (Henk et al., 2005).

5. Conclusions

In this study, B. melitensis was found to be the main etiological agent responsible for causing disease outbreak
(brucellosis) in sheep. Along with this, B. abortus was also identified to be causing abortion in cattle. Being a conta-
gious disease, the isolation of B. melitensis may indicate high prevalence of B. melitensis infection among sheep in
Saharanpur region and due to that; the disease may pose threat to animal as well as human health. Rapid and reli-
able molecular tools are quite important to allow early diagnosis, epidemiological surveillance and adequate antibiotic
therapy in time to decrease morbidity/mortality as well as prevent its public health implications.

6. REFERENCES
Corbel, M.J. and Morgan, W.J.B. 1984. Genus Brucella Myeyer and Shaw 1920, 173 Al. In: Holt, J.G., editor. Ber-
gey’'s manual of systematic bacteriology vol.1. Baltimore (MD): Williams and Wilkins: Pp. 377-388.

Henk, L., Smits, and Kadri, S.M. 2005. Brucellosis in India: Development of a PCR assay for typing and subtyping of
Brucella species. Int.J.Med. Microbiol., 299(8): 563-73.

Ignacio, L.G. and Ignacio, M. 2004. Brucella: Molecular and Cellular Biology. Horizon Bioscience 32 Hewitts Lane
Wymondham Norfolk NR18 0JA England. Pp. 24-93.

Khosravi, A.D., Abassi, E. and Alavi, S.M. 2006. Isolation of B. melitensis and B. abortus from brucellosis patients by
conventional culture method and polymerase chain reaction technique. Pak.J.Med.Sci., 22(4):396-400.

Osterman, B. and Moriyon, I. 2006. International Committee on Systematics of Prokaryotes Subcommittee on the
Taxonomy of Brucella. Minutes of the meeting,17 September 2003, Pamplona, Spain. Int. J. Syst. Evol. Microbiol.,
56: 1173-1175.

Paquet, J.Y., Diaz, M.A., Genevrois, S., Grayon, M., Verger, J.M., de Bolle, X., Lakey, J.H., Letesson, J.J. and
Cloeckaert, A. 2001. Molecular, antigenic, and functional analyses of Omp2b porin size variants of Brucella spp. J.
Bacteriol., 183 (16): 4839-4847.

Vivekananda, M., Rajeswari, S., Isloor, S., Prabhudas, K. and Suryanarayana,V.V.V. 2009. Molecular detection of
Brucella organisms directly from clinical materials.

171



ISAH 2015

172



ESSENTIAL OILS — THE ANSWER TO ANTIBIOTIC RESISTANCE?
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Summary

In light of increasing numbers of bacteria being resistant to antibiotics and the potential transmission from livestock to
humans, researchers have recently focused on essential oils investigating their potential antimicrobial properties.

The antimicrobial activities of diverse essential oils and terpenoids have been investigated in several studies in a
variety of bacterial strains. Results revealed that essential oils possess growth inhibition activities against a wide
range of microorganisms, including foodborne pathogens, bacteria and yeasts in vitro.

Aiming on an alternative to conventional antimicrobial products, the antimicrobial activities of essential oils should
target on specific pathogens relevant for animal infectious diseases. Furthermore, studies need to be conducted in a
way allowing for quantitative estimation of antibacterial properties, thereby establishing a relationship between con-
centration and inhibition to define appropriate use conditions.

This review discusses the current knowledge on the antimicrobial potential of essential oils compared to conventional
antibiotics. Further, the use of essential oils in feed additives is discussed.

Introduction

Essential oils are liquid, volatile compounds that are formed as secondary metabolites of edible, medicinal and herbal
aromatic plants and are characterized by a strong odour [1, 2]. Essential oils occur in many parts of plants, including
flowers, leaves, stems, roots and bark from which they can be extracted by steam or hydro-distillation, solvent extrac-
tion or cold pressing [1-3]. Chemically, essential oils are very complex mixtures of terpenoids. Their qualitative and
quantitative composition depends on the source, part and age of the plant from which it is derived as well as on the
extraction method used [1, 2, 4]. The oils usually contain two or three main components at high concentrations and
further components in trace amounts. Due to the variable composition and with respect to a future use in animal
health, the single component, i.e. the terpenoid, rather than the essential oil is thus be of central interest requiring
precise characterization of the mixture.

Due to public concern on the use of antibiotics in livestock products, alternative methods of favorably altering animal
productivity and improving feed efficiency have been explored. Aromatic plants have been used since ancient times
for various purposes, such as medical treatments, food flavoring and food preservation [1, 3] thereby making their
“active compounds”, the essential oils, a potential and natural alternative to common antibiotics.

Regarding new future uses of essential oils in animal health, it is important to develop a better understanding on the
mode of action of the oils and their components.

Materials and Methods

This literature review summarizes the most relevant documentation searched in the public databases such as Pub-
Med, XVET Veterindrmedizin, CAB Abstracts, ISTPB + ISTP/ISSHP, MEDLINE and Sci Search.

The existing studies on essential oils were evaluated with regard to a potential use in the therapy of infectious dis-
eases in view of the data requirements as specified in the revised EMA Guideline for the demonstration of efficacy for
veterinary medicinal products containing antimicrobial substances [5]. According to this guideline, the minimum in-
hibitory concentration (MIC; defined as the lowest concentration of an antimicrobial substance that prevents the visi-
ble growth of bacteria) needs to be determined as a basis. MIC values should be derived using accepted standard-
ized methodology, i.e. dilution methods.

A second focus of this review is the zootechnical use of essential oils in support of animal health (use as feed addi-
tives). Therefore, studies investigating the potential for improved feed efficiency and health effects and the potential
mechanisms of action of the oils are discussed.

Results and Discussion

In several investigations, the antimicrobial activity of essential oils or their main components has been assessed
using in vitro methods. A broad spectrum of pathogenic bacteria has been studied with the aim to discover therapeu-
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tic alternatives for treatment of infectious diseases. The MIC values derived from these trials vary greatly between
investigated oils and bacterial strains. For example, in P. multocida, causing respiratory infections in cattle, MIC val-
ues of 0.2 % v/v were derived for origanum oil and 0.04 % v/v for cinnamon oil [6]. Studies comparing MIC values for
both essential oils and common antibiotics were also found in public literature. In E.coli, MIC values of 300 pg/ml
were derived for both cinnamon oil and cinnamaldehyde, compared to 1.3 pg/ml for Pen/Strep [7]. Such studies
show that essential oils have the potential for growth inhibition of bacterial strains but the effective concentration is
much higher compared to common antibiotics.

The mechanism of action of essential oils has been attributed to terpenoid and phenolic compounds, as well as the
chemical functional groups and the interactions between them [4, 8]: Comparison of MIC values of single terpenoids
to the whole essential oil had shown additive or synergistic effects, i.e. lower MIC values for the oil compared to the
single component [3]. The mechanistic processes behind the antimicrobial activity, however, are not yet fully under-
stood. Potential modes of action that are discussed in the literature involve actions on the bacterial cell membrane
and further influences on cytoplasmic elements [9].

Most of the few published in vivo studies on essential oils are related to their use as feed additive. In chickens, oreg-
ano oil (~70% thymol) was found to improve bodyweight and bodyweight gain when administered with the diet at 100
mg/kg diet from day 1 to 42 of age [10]. In pigs, supplementation of 300 mg menthol/kg diet improved feed efficiency,
whereas cinnamaldehyde (300 mg/kg) failed to show an effect on feed intake and bodyweight gain [11]. In the same
study, several segments of the pigs’ gastrointestinal tract were examined for bacterial cell numbers, revealing only
minor changes between supplemented and control diet. This might be due to the absorption of the oils in the stom-
ach, thus making it impossible to reach the high concentrations of oil required for bacterial growth inhibition in the
distant parts of the intestinal tract.

Conclusion

Many published studies on essential oils related to antimicrobial activity or regarding feed efficiency are in vitro inves-
tigations. The MIC values are, however, only the first step regarding a potential use in therapy (alternative antibiotic)
or general animal health (feed additive). In vivo studies are required as a next step investigating antibacterial activity
and/or feed efficiency of several livestock species using chemically defined terpenoids or terpenoid combinations.
From these investigations a dosage that is suitable for growth inhibition or improving general animal performance
needs to be defined. To demonstrate efficacy as a feed additive the relevant EFSA requirements on in vivo studies
need to be followed.
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Summary

Strong connections exist between human population, population of domesticated animals and migratory birds. It is
necessary to understand certain aspects of life and biology of migrants. Wild birds can play an important role as res-
ervoir hosts of pathogens.

Introduction

The aim of this article is to provide a reference text on infectious diseases which affect wild birds in Europe. The re-
search on wildlife diseases has significantly increased across the Europe due to the growing concern of emerging
and re-emerging pathogens. This interest has also concentrated on investigations into the risk to human and domes-
ticated animals health.

Basic Types of Bird Movements

There are no species of birds, in which some part of the population does not udertake movement away from the
breeding territory during some time of the year. Each bird species undertakes dispersion foraging movements, ore
some form of migration. Migration is a form of dispersal involving regular movement and return between one locality
and another (1).

Local seasonal movements include several different seasonal movements found in sedentary species — postbreeding
dispersal, dostance foraging, single-species flocking and mixed-species flocking (2).

Facultative migration is typical for species in which most of the population migrates away from the breeding grounds
every year, but settlement within the nonbreeding range varies according to variations in food supply and weather
conditions (3).

Partial migration involves residency on the breeding area throughout the year by one portion of the population,
whereas the other portion migrates.

Altitudinal migration involves movements from a higher-elevation to a lower elevation. Birds undertaking this type of
migration usually descend from the seasonaly occupied breeding habitat to a lower located nonbreeding or wintering
localities.

Many European bird species undertake Obligate short-distance and long-distance migration. It means that all indi-
viduals of a population leave the breeding ground for a nonbreeding range in a different geographic area (3).

The Palearctic-African Migration System

European territory is included in the Palearctic-Afrotropical migration system (4). The Palearctic-Afrotropical migra-
tion system consists of three migration corridors — East Atlantic, Black Sea/Mediterranean and West Asia/West Afri-
can corridor (1). Many Eurasian species winter partly in Africa and partly in southern Asia. European breeding birds
migrate mainly through Euro-African flyway. About 250 bird species, counting hundreds of millions of specimens,
move through this migratory corridor two times per year (3). Among them short-distance and long-distance migrants
can be distinguished. Some species move relatively short distances within Europe. Others species move longer dis-
tances to Africa or southern Asia.

Diseases of Avian migrants
Newcastle Disease - Avian Paramyxovirus Infections

Avian paramyxoviruses (APMV) are members of the Order Mononegavirales, Family Paramyxoviridae, Genus Avu-
lavirus (5). Several related paramyxoviruses infect and cause disease in wild and domestic birds (6).
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Avian Influenza

Avian influenza is caused by a group of influenza A viruses, members of the Family Orthomyxoviridae (7). Influenza
viruses preferentially infect cells of avian intestinal tract. Whereas most bird species are susceptible to infection, the
most commonly infected are waterbirds. Among them ducks (Anseriformes) and shorebirds (Charadriiformes) (8).
Appearance of highly pathogenic avian influenza virus subtype H5N1 was first documented from samples collected
from domestic geese (Anses anser) n Guandong Province of southern China in 1996 (9).

West Nile Virus

West Nile Virus is a flavivirus related to Japanese encephalitis virus and St. Louis encephalitis virus. It was first de-
scribed in Uganda in 1973. The virus was first reported in Europe from Albania in 1958. By the 1990s, the virus was
widespread in Africa and Eurasia (10).

Avian Pox

Avian pox is a common name for a mild-to severe slow-developing disease caused by viruses of the genus Avipoxvi-
rus in the family Poxviridae. This widespread avian disease has been found in a large number of bird families. The
first record from a Great Tit (Parus major) came from England in 2006 and in subsequent years the disease spread
to other European countries (11).

Trichomonosis in Finches

Trichomonosis is disease caused by protozoan Trichomonas Gallinae. The disease was first reported as fatal to
afinch in April 2005, after which it spread increasingly. Most mortality involved Greenfinches (Chloris chloris) and
Chaffinches (Fringilla montifringilla). By 2007, only in Britain, the mortality reached 500,000 wild birds (12).

Conclusions

Along the bird flyways a great potential for origination of emerging and re-emerging diseases outbreaks exists. Birds
are also known as long-range carriers of infectious agents. Vectors of infectious pathogens as ticks can be trans-
ported by birds too.Some of this diseases are of high importance. The function of wintering birds in the moderate
zone of Europe is also significant. Not only birds on migration are important from epizootiological viewpoint in
Europe. Thanks activity of wintering birds some arthropod vectors, especially winter ticks can be maintained on the
endemic areas through winter months.
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Summary

Dietary zinc oxide (ZnO) shows beneficial effect on E. coli induced diarrhea in pigs after weaning, but no data is
available on the bacterial development directly after weaning. Twenty weaned piglets were fed diets containing 150
or 3000ppm Zn from standard ZnO sources and 150 or 300ppm Zn from a commercial ZnO preparation. Daily fecal
samples were used to detect a range of relevant enterobacterial genes via PCR assays. The development of the
Escherichia group (measured by 16S rDNA) showed an increase until 4 days after weaning in pigs fed the 150ppm
Zn diets, followed by a drastic decline until day 10. However, the 300ppm as well as the 3000ppm diets showed an
earlier decline already 2 days after weaning, which led to less colonization of the Escherichia group than in the other
trial groups. The most prevalent toxin gene was the E. coli estllb. Contrary to the colonization of enterobacteria, a
severe decrease of the amount of estllb genes was visible in animals fed the 3000ppm diet already after the first day
after weaning. A decline was observed in all other trial groups. Generally, the impact of dietary Zn was lessened in all
experimental groups 14 days after weaning. In conclusion, this study showed an immediate effect of ZnO ranging
from 3 to 4 days after weaning until 8 to 10 days after weaning.

Introduction

Zinc oxide (ZnO) has been in use for a long time with beneficial effects in animal production (Pettigrew, 2006). The
European legislation has limited the use of ZnO in animal nutrition to a maximum level of 150ppm in feed, because of
suspected environmental pollution (Jondreville et al., 2003). However, in Asia and the Americas, supplementation of
3000ppm in weaned piglets feed is common.

It is generally believed that a direct effect of ZnO exists on enterobacteria induced post-weaning diarrhea; but it is
unknown exactly when its beneficial effect starts and for how long it proceeds. Thus, the aim of this study was to
monitor the impact of ZnO after weaning on the presence of E. coli pathogenic genes.

Material and Methods

Twenty weaned piglets were fed diets with 150 or 3000ppm Zn from standard ZnO sources and 150 or 300ppm Zn
from a commercial ZnO preparation (HiZox®, Animine, France).

Daily fecal samples were taken on day 0, 1, 2, 3, 4, 6, 8, 10 and 14 after weaning. DNA was extracted from samples
using a commercial extraction kit (Qiagen Stool kit, Qiagen, Hilden, Germany). To measure the development of en-
terobacteria, 180 fecal samples were analysed. Total enterobacteria and Escherichia spp. were analysed by gPCR
(16S rRNA gene copy number). A multiplex-PCR targeting important E. coli toxins and fimbriae was used in samples
from 0 and 1d of the trial. Prominent gene occurrences were further analysed by gPCR (eltla estlb, estll, fedA, fae,
fan).

Total Zn was analyzed in fecal samples via AAS.

Results

All animals finished the trial healthy. Fecal scoring showed significant differences between the trial groups. While the
control group showed the lowest scoring values (3.38 for the entire period), the highest Zn dose showed significantly
better scoring (3.90). In the groups with HiZox, intermediate values were observed. Interestingly, the 150ppm HiZox
diet performed better than the 150ppm feed grade ZnO diet.

Concerning the total Zn content in fecal samples, during 2 days, no visible difference was observed. Starting on the
third day of the trial, animals fed the highest Zn dose showed increasing fecal Zn concentrations, which seemed to
plateau (14 g/kg Zn wet weight) after day 10. Fecal Zn levels between both 150ppm Zn trial groups and the 300ppm
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HiZox trial group started to differ numerically on day 4, significantly so on day 10 of the trial; they remained below
2g/kg Zn wet weight.

The development of Escherichia spp. is shown in Fig 1. During the first three days of the trial, an increase was ob-
served, followed by a decline starting on day 4. However, the differences for Escherichia spp. were more pronounced
than for enterobacteria (data not shown). Significant differences for Escherichia spp. were observed between both
150ppm Zn groups and the 300ppm HiZox or 3000ppm ZnO groups. This trend continued on day 6, however without
significance. No differences were observed after 10 days, where all trial groups showed similar concentrations of
Escherichia spp.

The multiplex PCR assay located several E. coli associated pathogenic factors in samples from 0d and 1d. The most
prominent pathogenic factors were the heat stable toxins estlb and estll, followed by the heat lable toxin eltla and the
fimbrium gene fedA. A qualitative Chi? test was done for all pathogenic factors. Although no significant differences
were observed, based on the sum of all detected E. coli pathogenic factors, differences were visible between the
control group and all other trial groups (Fig 2).

Quantitative results for estlb and estll showed that both toxin genes displayed the highest concentration in the
150ppm ZnO trial group (data not shown). For estll, the 3000ppm ZnO trial group showed the lowest concentrations
over the whole trial period, followed by the 300ppm HiZox group. Differences between both 150ppm trial groups were
marginal.

Discussion

The rearrangement of host intestinal physiology, immune system and bacterial composition after weaning was visible
in the development of Escherichia spp. and total enterobacteria as well as E. coli pathogenic factors. Generally, the
low dietary ZnO diets led to a later reduction (+1d) than the 300- and 3000ppm ZnO diets. The decline of estll copy
numbers already appeared on the second day of the trial with 3000ppm feed grade ZnO, contrary to Escherichia
spp., which showed reduced concentrations starting on the third day. This result may denote an increased sensitivity
of pathogenic E. coli towards Zn, which has been noted in an in-vitro study on the growth of intestinal bacteria in the
presence of ZnO (Liedtke and Vahjen, 2012). Quantitative differences of estll between the 300ppm HiZox and the
3000ppm ZnO were small. This may indicate an increased effectiveness of the HiZox preparation already at lower
concentrations, as shown in growth performance trials (Morales et al., 2012).

Conclusion

This trial has shown an effect of ZnO on pathogenic bacteria until 8 to 10 days. The 3000ppm feed grade ZnO con-
centration and the 300ppm HiZox trial group were superior in reducing bacterial count as well as E. coli pathogenic
factors.
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ASPERIGILLUS AWAMARI AND AFLATOXIN B1 IN FEED FOR LAYING HENS : 1- EFFECTS ON IMMUNE RE-
SPONSE OF DOMESTIC FOWLS

M. H. EI-Deep, M.H Assar, Kh. Attia, M. Shabaan, Y. Eide* and M. A. M. Sayed

Animal Prod. Inst. Agric. Res..Center, Ministry of Agric, Egypt
Poultry Production Dept, Faculty of Agric, Kafr EI-Sheikh Univ, Egypt*

The main object of this work was to investigate the effect of adding Asperigillus Awamari (A. awamari) to the diets
contaminated by aflatoxin B1 (AFB1) 300ppb / kg diet of Inshas chickens (a local Egyptian chicken strain) on chick-
ens immunity. The experimental design consisted of five experimental groups: control and 4 dietary treatments as
follows; (T1) Basal diet (control), (T2) Basal diet + AF 300ppb / kg diet, (T3) Basal diet + AF 300ppb / kg diet + A.
awamari 0.05%, (T4) Basal diet + AF 300ppb / kg diet+ A. awamari 0.1%, (T5) Basal diet + AF 300ppb / kg diet+ A.
awamari 0.15%. Characteristics investigations included: Immune response (immune response against NBVD and
Cell-mediated immunity (Cutaneous basophil hypersensitivity CBH). Results obtained can be summarized as follow-
ing; It is clearly evidented that feed additives significantly improve the natural immunity of birds against viral inva-
sions. An average antibody titer recorded in control diets was always significantly less than those found in all feed
additives treatment (T3 to T5 diets) compared to AF group. Also, The addition of A. awamari with different levels to
the chicks diet had significant increased in CMI response as compared with AF group, although in many cases A.
awamari 0.05% seemed to be less effective than the other levels.
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SUMMARY

Trypanosomosis is a disease which is caused by a protozoan of the genus Trypanosome which affects all domestic
animals and human beings. Prevalence was determined by sampling white Fulani breed of cattle from various wards
in the local government. Thin and thick blood smear techniques were used in analysing the blood samples. The re-
sult shows that out of the two hundred (200) samples collected, 2 (1%) were found positive from Gang-Tiba and Ta-
kalafiya. Out of the one hundred and fifty 150 (75%) female analysed, 2 (1.33%) were positive. similarly out of
130(65%) adult cattle 2(1.5%) were positive with Trypanosome vivax. The low prevalence rate of Trypanosomosis in
the study area could be due to low availability of the vector (Glossina). However | recommend that farmers and ani-
mal health personnel should pay more attention to examine and treat promptly any sign of disease similar to this
condition to prevent it from being introduced into the area and the herds. | also wish to advice that modern diagnostic
techniques should be used for future research and to involve higher numbers of animals from all the wards of the
local government.

Keywords: prevalence, Bovine, Trypanosomosis, Bali.

INTRODUCTION

Trypanosomosis is caused by trypanosomes which live in the blood and tissue fluid of their host and are transmitted
mainly by tsetse fly (Glossina spp) to man, cattle, pig, horses, rabbits, goat and sheep and other spe-
cies.(lkede,1983). The major pathogenic tsetse-transmitted trypanosome species T congolense, T vivax and T brucei
in cattle sheep and goats and T simae in pigs (Nantulya, 1990). Clinical sign include intermittent fever, anorexia.
Poor hair coat, emaciation, lethargy, anemia, enlarged- lymph nodes, abortion, infertility, decrease in milk yield, sub-
cutaneous edema, ascites and ocular discharge(lkede and Losos,1983). The disease is widely known as Nagana in
southern Africa which is derived from a Zulu term meaning “to be low or depressed in spirit”- a very apt description of
the disease. (Logan- hen Frey et al 1992).

Study area

The study area is Bali local government and is situated in the guinea savannah at latitude 70 12N to 99 00N of the
equator and longitude 100 00E to 120 00 of the meridian (Atlas, 2006) the area is characterized by dry and rainy sea-
son. rainy season starts April and ends in October while the dry season begins by November and ends in March.
Rainfall ranges from 7500mm to 1100mm/ annum and temperature ranges between 220¢ to 350c.

MATERIALS AND METHOD

Blood samples were collected from white Fulani breed of cattle using EDTA bottles which were further submitted to
the National Veterinary Research Institute field (north-east) parasitology laboratory in Adamawa state from March —
May 2014 for diagnosis. Two hundreds blood samples were submitted, processed and examined for blood parasite
(Trypanosomes) in a semi-intensive managed cattle in Bali local government area of Taraba state Nigeria.

A thin and thick blood smear was prepared from each blood sample, air- dried, fixed in methanol for 2-3 minutes,
stain in a 5% giemsa stain and rinsed in buffered water, the smear were finally observed for the presence of trypano-
some using x100 oil immersion objectives.

RESULT

Out of the 200 cattle from which blood samples were obtained and examined from two locations; (Gang-Tiba and
Takalafiya) has prevalence rate of 1(0.5%) each with T vivax table 1. The result shows that out of the 150 (75%)
female cattle analyzed, 2(1.33%) were positive with T vivax. Likewise out of 130 (65%) adult cattle analyzed for Try-
panosome infection, 2(1.5%) were as well found positive as shown in table 3.
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DISCUSSION

Trypanosome infection transmitted by glossina constitutes a major handicap to livestock production. W.H.O, 1992;
F.M.A 1981) reported that the economic impact of the disease is mainly on cattle, although other domestics animal
such as goat, sheep and pig are involved. The high infection rate observed among adult could be attributed to the
fact that they are more exposed to the vector prone areas through grazing and migration compare to the calves that
are usually restricted and kept in low concentration (Lima, 2000). Anemia was the major clinical sign in the affected
animal, agreeing with Adejinmi et al, (2004) who reported that anemia as a reliable indicator for the severity of hae-
moparasitic infection.

CONCLUSION

The low prevalence rate of the infection in the study area could be due to the low availability of the vector (Glossina).
It is concluded that further investigation or research involving large number of samples and from different breed of
cattle be carried out in order to conclusively determine the presence of trypanosome parasite in the study area.l
therefore recommend that much attention should be given to the control of the vector and also the conduct of more
elaborate survey using specialized diagnostic tool to sample other breed in the study area.
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Summary

Neonatal calf cryptosporidiosis is a gastrointestinal diarrheic disease with negative impact on animal welfare. The
present study aimed to provide data’s concerning the risk factors associated with the acquiring of Cryptosporidium
infection in pre-weaned calves.

During the five years (2006-2011), diarrheic fecal samples from 428 pre-weaned calves from twenty cattle farms
located in western Romania were collected and screened for the presence of Cryptosporidium spp. using ELISA
technique. In order to identify risk factors a binary logistic regression model has been used enrolling the following
data’s: age (1-7, 8-14, 15-21 and 22-30 days), gender, breed (purebred-dairy or meat; and crossbreed), herd size
(range 90-800), farming system (industrial and grazing), housing system (individual box and stable with 6-12 calves)
and feeding regime (individual cow milk and milk replacer).

Overall, the prevalence of Cryptosporidium infection was 37.4%. The 8 — 14 days age category (odds ratio =2.06;
95%; confidence interval = 1.3 — 3.1; p=0.0007), purebred - dairy calves (OR=2.39; 95% CI = 1.6 — 3.6; p=0.0001),
individual box housing (OR=1.59; 95% CI = 1.0 — 2.4; p=0.03) and industrial farming system (OR=1.59; 95% CI = 1.0
- 2.4; p=0.03) have been positively associated with the prevalence of Cryptosporidium infection in young calves. The
findings of the survey indicate that both individual animal as well as management procedures can be considered risk
factors in the acquiring of the disease. Also, the results offer useful insight for veterinarians, farmers and public
health specialists in monitoring, preventing and controlling of pre-weaned calf cryptosporidiosis as important zoono-
sis in the screened area.

1. Introduction

Neonatal calf cryptosporidiosis is recognized as a gastrointestinal diarrheic disease with negative impact on animal
welfare In terms of economic losses, beside mortality, the disease outbreak reflects the need of veterinary assistance
and retarded growth rates after recovery (5). In practice, in the lack of the knowledge the risk factors little success
can be achieved in the development of adequate control strategies (1).

In Romania, considering the lack of information concerning the possible risk factors associated with the acquiring of
the Cryptosporidium infection, in the present study we aimed to provide data regarding this approach.

2. Materials and methods

The study was conducted between 2006-2011, in twenty cattle farms located in western Romania. Fecal samples
from 428 pre-weaned diarrheic calves (1-30 days old) were collected directly from the rectum. Individual animal and
herd management data were recorded including age, gender, breed, herd size, farming system, housing system and
feeding regime. The herds enrolled in the study were visited several times and, every time, all available diarrheic calf
per farms was included. Fecal samples were assayed for antigens to Cryptosporidium using a commercially available
BIO K 151 ELISA kit, according to the manufacturer recommendation.

Statistical analysis of the obtained data was carried out using SPSS (ver. 16).
3. Results

Overall, the prevalence of the Cryptosporidium infection was 37.4%. The percent of the Cryptosporidium positive
calves according to the sampled herds (farms) ranged from 10.0 % to 75.0%. The percentage of animals shedding
Cryptosporidium oocyst according to age groups was 35.1% (1-7 days), 49.3% (8-14 days), 32.7% (15-21 days) and
28.3% (22-30 days), respectively. The Cryptosporidium infection prevalence according to the gender was 40.3% in
male and 34.3% in female calves. A 28.9% of crossbreed, 27.3% of purebred - meat and 48.4% of purebred — dairy
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calves were found to be positive to C. parvum ELISA. The percent of Cryptosporidium positive calves according to
the size of the sampled herds was 33.3% in herds of 90-200 cows, 46.9% in herds of 200-500 cows and 34.7% in
herds of 500-800 cows. The percent of Cryptosporidium oocysts shedding calves in the industrial systems was
41.1% compared to 30.4% in the grazing system. The prevalence of Cryptosporidium was 42.9% in calves raised in
individual box and 33.2% in calves housed in stable with 6-12 specimens. The infection prevalence was 38.6% in
calves fed with individual cow milk and 35.9% in calves fed with milk replacer.

The binary logistic regression model showed that the 8 — 14 days age, purebred — dairy calves, individual box hous-
ing and industrial farming system were positively associated with the prevalence of Cryptosporidium infection in
young calves.

4. Discussion

The relatively high recorded prevalence value (37.4%) of Cryptosporidium infection confirmed the role of these proto-
zoa in the etiology of neonatal calf diarrhea and its negative impact on animal welfare.

Concerning other studies aimed to detect Cryptosporidium infection in young calves using non-molecular tools, a
lower infection values have been recorded in Southern Ontario (USA; 30%; 5) and higher in the Netherlands (44%;
3).

Similar to our findings the association between prevalence of the Cryptosporidium infection and 8-14 days age cate-
gory has been previously reported by Darabus et al. (2001) in the same region. In addition, Kvac et al. (2006) clearly
demonstrated that the second week of life can be considered a highest risk factor for C. parvum infection. Also, sig-
nificantly higher infection level of C. parvum was observed in pre-weaned dairy calves comparing with pre-weaned
beef calves in South Bohemia (4). In a study conducted by Duranti et al. (2008) in central Italy the housing of calves
separately from their dams has been proved to be a risk factor, whereas calves being nursed by their dams seem to
be as protective factor (2). The significantly higher rate of calves shedding Cryptosporidium oocysts in industrial
farming system comparing with grazing system can be related by continuous introduction of new susceptible calves
resulting on continuous transmission process (4). The findings of the current survey indicate that both individual ani-
mal as well as management procedures can be considered risk factors in the acquiring of Cryptosporidium infection.
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Introduction: Bovine tuberculosis is economically important infectious disease of cattle caused by Mycobacterium
bovis and it is one of the primary public health problems in developing countries. The objective of this was to deter-
mine the prevalence of bovine tuberculosis and asses the public perception about the disease.

Methods: A cross sectional study was conducted from November 2013 to April 2014 at Mizan Tefferi and its sur-
roundings to determine the prevalence of bovine tuberculosis and associated risk factors. Both questionnaire survey
and comparative intradermal tuberculin test (CIDT) were used for this study. A total of 220 cross and 164 local breed
cattle were tested using comparative intradermal tuberculin and a total of 52 households were interviewed using semi
structured questionnaire.

Result: The overall prevalence of bovine tuberculosis was 2.3%. Risk factors like; Herd size (x2 = 8.833, P = 0.001),
body condition (x2 = 10.31, P = 0.007), presence of coughing animal in the herd (x2 = 139.36, P = 0.0001) and farm-
ing system (x2 = 16.264, P = 0.0001) were found significantly associated with the occurrence of tuberculosis in dairy
cattle. The current study also revealed that 30.8% of the respondents have heard about tuberculosis in general,
however only 42.3 % of the respondent knew and 69.2% of the respondent did not know that BTB was transmitted to
human from livestock. Raw milk was consumed by 44.2% of the respondents.

Conclusion: The results of this study indicates the importance of bovine tuberculosis in the study area and signify
the importance of collaboration between the smallholder farmers, medical and veterinary professional to evaluate
control the disease.

Keywords: Comparative Intradermal tuberculin test, Mizan Teferi, Prevalence, risk factors, Tuberculosis, public per-
ception
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NEOSPOROSIS IN COWS FROM LARGE BREEDING FARMS IN SLOVAKIA
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Summary

The occurrence of anti-Neospora antibodies in cattle post abortion (PA Group n=1,486) and free of reproductive
problems (Control Group n=503) from different regions of Slovakia was determined by competitive ELISA. The mean
seropositivity of PA Group (13.2%) was significantly higher (p<0.0001) than that of Control (3.8%), demonstrating the
casual dependence of abortions via neosporosis. In eight different regions Neospora-positivity ranged from 2.9% to
25.8%. Decreasing seropositivity rate according to the years suggests spreading of neosporosis from eastern to
western parts of the country. On the farm with the highest seropositivity (48%) the risk of abortion in seropositive
animals was 3.8 times higher when compared with seronegative ones. However, 28.1% of the heifers born to sero-
negative cows were also seropositive, indicating postnatal horizontal transmission. Our results warrant the attention
and requirement of surveillance in the Slovak herds. The examination of heifers prior to their serving would help to
notice and interrupt the transmission and subsequent persistence of N. caninum in stock-rising.

Introduction

Intracellular Apicomplexan parasite, Neospora caninum, with a worldwide distribution, may infect many species of
warm blooded animals. The most common intermediate hosts of N. caninum include cattle, less frequently sheep,
goats, horses and deer. Abortions and stillbirth due to neosporosis, especially in dairy cattle, has been reported
worldwide (Dubey, 2003).

The aims of the work were to evaluate the occurrence of neosporosis in dairy cattle in Slovakia and to determine the
influence of N. caninum on the occurrence of abortions and dam-daughter serology in offspring from selected farm.

Materials and Methods

In the period of 2009-2013, a total of 1,486 sera from dairy cows (Bos taurus) post abortion (PA Group) from differ-
ent regions of Slovakia were randomly collected. From a south-east region 503 sera of cows free of reproductive
problems (Control Group) were tested. Sera were provided by the State Veterinary and Food Institutes in Bratislava,
Dolny Kubin, KoSice and PreSov. The selected farm with the highest seropositivity consisted of 150 heifers and 340
cattle, out of them 117 animals had a history of abortion.

The presence of Neospora-antibodies in sera was detected by competitive ELISA (VMRD, Inc., U.S.A.) according to
the manufacturer’s instructions. Inhibition percentage (%l) was calculated as follows: %l = 100 — (ODsampie/ODwmean
Negative Control X 100). %I values < 30% were negative and %l = 30% were positive. Results were evaluated by Fisher
exact test. Logistic linear regression analysis at 95% of confidence level, as well as relative risk of abortions due to
neosporosis and odds ratio was performed using STATISTICA 6 Base (StatSoft, Inc., 2001).

Results

The overall 13.2% mean seropositivity in the PA Group was significantly higher (p<0.0001; 95% CI = 11.51 — 15.02)
in comparison with the Control (3.8%; 95% Cl = 2.29 — 5.84 (Table 1). On the farms from eight different regions Neo-
spora-seropositivity varied between 2.9% - 25.8%. As much as 90.6% of seropositive dams had a positive history of
abortion, while only five (9.4 %) did not abort previously. Thus, the relative risk of abortion was 3.8 higher in seroposi-
tive cows then in animals without antibodies to N. caninum. Similarly, a very high OR (30.3) suggests a very strong
association between seropositivity and occurrence of abortions. The prevalence of neosporosis among heifers born
to N. caninum seropositive cows (61.7%) was significantly higher (P = 0.005) than that in heifers born to seronegative
mothers (28.1%).
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Discussion

The high Neospora-seropositivity in cows remains mainly in the countries with an intensive farming (Dubey, 1996).
Substantial differences have been detected in N. caninum seroprevalence in dairy cattle in Sweden (16%), Germany
(49%), Spain (63%) and Netherlands (76%) (Barltes et al., 2006). In Hungary 10%; in Poland 15.6% and in the
Czech Republic 3.9% of Neospora-seropositivity was detected in cows post abortion (Hornok et al, 1998; Cabaj et
al., 2000; Vaclavek et al., 2003). These data signalise the occurrence of this infectious agent in surrounding countries
a longer time ago.

The decreasing seropositivity rate according to the years suggests the potential spread of neosporosis from eastern
to western parts of the country. This divergence may be caused by the various rates of environmental contamination
that may play a key role during the grazing season.

Other important factor influencing the spread of neosporosis in herds is the breeding mode (Dubey et al., 2007). Our
country, considering climate and geography, is a suitable model area for the understanding of relations and influ-
ences between the sylvatic and domestic cycles of N. caninum. With regards to the high number of pasture-bred
cows on majority of the Slovak farms, the exogenous transmission may be regarded as the main source of the infec-
tion. On the other side, the vertical transmission within one farm is considered the main source of the infection. Our
inspecting study on the farm with the highest seropositivity (48%) in north-eastern region revealed significant correla-
tion between the presence of specific antibodies and the occurrence of abortions. The risk of abortion in seropositive
animals was 3.8 times higher than in seronegative ones. However, 28.1% of heifers born to seronegative cows were
seropositive, indicating postnatal horizontal transmission.

Conclusions

Our results suggest several points for the control. The examination of heifers prior to their mating would help to de-
tect and interrupt the transmission and persistence of N. caninum in stock-raising. Improper farm management may
contribute to spread and circulation of neosporosis in dairy herd, thus significantly damaging the reproduction and
worsening economic indicators of breeding. The high seroprevalence rates in cows warrant the attention and sup-
porting a need for surveillance in the Slovak herds.
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SUMMARY

Sodium lauryl sulfate (SLS), is a detergent and a cleansing agent used by all population, Most of data reporting the
damaging effects of SLS after cutaneous skin application. So this study was designed to confirm the toxic and dam-
aging effect of Sodium lauryl sulfate on skin of rabbits. Twelve adult domestic rabbits were divided into two groups as
treated group and control group. Treated group painted with sodium lauryl sulfate in a concentration of 7.5 % twice
weekly for 6 months by means of a gentle brushing. The results were a wide area of alopecia, with thickening and
wrinkling of the skin. Ulcerations and scabs with crust formation appeared in alopecic areas and leukocytosis. Mor-
phometric studies revealed increased in the thickness of epidermis, dermis and keratinized layer of skin. Histopa-
thological examination revealed hyperkeratosis, acanthosis with elongated rete ridges, necrosis with leucocytic cell
infiltrations, sever dermatitis, necrotic folliculitis and perifolliculitis with destruction of the hair and hair follicles leads to
alopecia and scales formation after SLS application as compared with control group. It was concluded that Sodium
lauryl sulfate is a skin irritant, induce skin lesions and irritant contact dermatitis when applied to skin so strict control
of its practical uses should be adopted.

Keywords: Sodium Lauryl Sulfate, Skin Lesions, Irritant Contact Dermatitis, Rabbits.

INTRODUCTION

Millions of populations all over the world (males and females) use cosmetics and other personal care products as
soap and shampoo to improve their appearance. This fact give rise to question does the ingredients of this product is
safe or not (1). Sodium lauryl sulfate (SLS), is one of these cosmetics and used as a detergent, a cleansing agent
and found in a commercial soaps, shampoos and large number of personal Care products due to the fact that it is
cheap and small amount generates a large amount of foam, Most of data reporting the damaging effects of SLS after
cutaneous skin application where the results of these studies were wide skin areas of alopecia, skin erosions and
crusts and this strongly indicative of SLS-induced eczema and contact dermatitis (2,3). Other study reported the
histopathological changes after skin exposure to 7.5% SLS and the results were complete absence of the epidermis,
necrosis involved the epidermis and papillary layer of dermis in some groups but other showed hyperkeratosis, acan-
thosis, with crust formation and dermis infiltrated with inflammatory cells(4). So the aim of this work was to study the
toxic and damaging effects of SLS on Skin.

MATERIAL AND METHODS
12 white New Zealand rabbits (2 months old) ; divided into two groups:

-Group 1 (6 rabbits) painted with Sodium lauryl sulfate (was purchased from SIGMA-ALDRICH CO.,GERMANY) in a
conc. of 7.5 % as found in shampoo, twice weekly for 6 months by mean of a gentle brushing.

-Group 2 (rabbits) used as a control.

During the Experiment rabbits were observed for skin lesions and clinical signs, after 6 months all rabbits were
slaughtered and Skin samples were fixed in 10% neutral buffered formalin for histopathological examination using
H&E stain. Anticoagulated blood samples were taken for determination of total leucocytic count and Differential leu-
cocytic count. Sections of skin from all groups were measured for morphometrical and image analysis. And the data
were statistically analyzed and expressed as the mean £ SE. by using one way analysis of variances (ANOVA).
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RESULTS

-Rabbits treated with SLS developed clinical signs and gross lesions in about 100% of exposed rabbits, these gross
lesions in the form of wide area of alopecia, thickening and scaling of the skin, with small few ulcers (Fig.2, 3, 4),
sever hyperaemia, prominent dilatation of the subcutaneous blood vessels (Fig. 5) and decrease body weight, lying
down in the corners and alone (Fig.6) as compared with control group (Fig.1).

-Histopathological results of examined skin sections showed acanthosis and hyperkeratosis with elongated rete
ridges (Fig.8), thick layer of crusts covered massive area over the hyper keratinized epidermis (Fig.9), superficial
area of necrosis with leucocytic cell infiltrations (Fig.10). Other showed hyaline degeneration and accumulated ne-
crotic tissues in the hair follicles with necrotic folliculitis with accumulation of neutrophils, necrotic tissues and de-
stroyed hair in the hair follicles (Fig.11 A,B,C) as compared with skin section from control rabbits (Fig.7,12).

-Total leucocytic count was increased in treated group (9962+199.35) as compared to control (7825+270.72) with a
mild increase in both neutrophils and eosinophils in treated group.

-Morphometrical and image analysis results showed highly significant increase (p>0.05) in the thickness of epider-
mis, dermis and keratinized layer in SLS when compared with control group as shown in (table 1).

DISCUSSION

SLS induced cutaneous gross lesions in 100% of exposed rabbits. The gross lesions include wide areas of alopecia,
thickening and wrinkling of the skin together with roughening and scaling of the area at the site of application of SLS.
Congestion of the dermal blood vessels was also reported in slaughtered cases. Such lesions developed between 2-
5 months of application of SLS. Toward the end of the experiment, ulceration and scab formation involved most of
alopecic area. The skin of slaughtered animals at the end of the experimental period was thick, heavy and the blood
vessels were prominently congested. Such result was in agreement with those reported in previous studies (2, 3, 4)
Skin lesions indicate that SLS is skin irritant and strongly indicative of SLS to induce eczema and dermatitis.

Morphometric studies revealed that the thickness of layers of the skin include dermis, epidermis, keratinized layer
was highly significant increased in SLS treated group when compared to control that agreed with results in (4).

CONCLUSIONS

1-Application of sodium lauryl sulfate on the skin of white new-Zealand rabbits was associated with contact dermatitis
characterized by hyperkeratosis, acanthosis, folliculitis and perifolliculitis with destruction of the hair and hair follicles
leads to alopecia and scales formation.

2-We recommend that the use of shampoo and soaps containing sodium lauryl sulfate is to be discouraged, so strict
control of its practical uses should be adopted.
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SUMMARY

A total of 60 camels showing clinical respiratory signs with skin wounds and abscesses were included. 65 samples
were collected aseptically from various skin wounds and abscesses. Also, 39 samples were collected from nose,
lung abscesses and lesions of dead and slaughtered cases. Samples were processed for isolation and identification
of different aerobic bacterial agents based on primary and secondary tests using standard procedures. 127 bacterial
isolates were identified. They constituted 8 genera with 62.2% gram positive and 37.8% gram negative. Staph
aureus, non-coagulative staph and coryn pyogenes were dominants with frequencies of 17.5%, 16.5% and 15.8%
respectively. Bacterial isolates were subjected to in-vitro sensitivity to antibiotics. In-vitro sensitivity tests against all
tested isolates showed that Gentamycin was the drug of choice.

INTRODUCTION

Camel is frugal in habitual, but the use of unsuitable saddles, walking or recumbancy on harsh lands containing
wires, broken glass, plant thorns, sharp tree roots, sharp pointed stones and others will cause skin lesions (4).

Various lower respiratory diseases has been reported in camels, but defentive etiology of most them is still not De-
termined. Pulmonary diseases are among emergency problems of camel diseases that causing death. Disease
causes considerable losses in production and death.

Objectives of the present work was planned to record skin wounds and abscesses in camels showing clinical signs of
pneumonia. Also, the work included isolation and identification of the causative pathogens and their in-vitro sensitivity
to some antibiotics.

MATERIALS AND METHODS

60 camels were suffering from pneumonia with presence of wounds and abscesses on various parts of skin. 65 sam-
ples were collected from wounds and abscesses present on skin, Shoulder, Chest and abdomen (20), humps (20)
and foot-pads (25). 39 samples were collected from respiratory system as nasal swabs from living diseased cases
(20), lung abscess and tissues from dead (10) and slaughtered cases(9).

Aseptically collected samples were processed for isolation and identification of different aerobic bacterial pathogens
based on primary and secondary tests characteristics standard prodcedures (5). All bacterial species were tested by
using different antimicrobial discs supplied by Medical company diagnostic, Amman, Jordan.

RESULTS

Most of diseased camels showed elevated body temperature (range 38.5-40.2°c), hurried respiration (range 22—
38/min) and increase pluse (45-75/min). Animals showed nasal discharges varied from mucoid to mucopurulent with
distinct respiratory distress. Animals were emaciated, weak with decreased appetitie. Varieties of lacerated wounds,
open and closed abscesses were observed on skin of head, neck, chest, abdomen, hump and foot-pads. 127 aerobic
bacterial isolates were identified from all samples (104). Isolates constituted 8 genera, with 79 isolates (62.2%) gram
positive and 48 isolates (37.8%) gram negative.

Details of bacterial isolates and their in-vitro sensitivity tests to antibiotics shown in tables 1 and 2.
DISCUSSION

The skin wounds at humps of diseased camels were due to loose or misfit saddles. Mostly, the wounds at the nostrils
were of lacerated type and caused by nose-page. Wounds and abscesses of head, neck, chest abdomen were due
to fights and bitting between animals, or contaminated physical injuries (4).
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Respiratory tract infection in camels are caused by several agents among which aerobic bacteria is the most com-
mon. The reported clinical signs of pneumonia in the diseased camels were due to inflammation of the anterior respi-
ratory passages that extends posteriorly to involve the bronchi and lungs. Haematogenous route of lung infection
from infected skin wounds and abcesses may be considered. Staph aureus and non coagulative staph, constituted
the highest number and per cent 43 (34%) as compare with other genera and species. Our findings were in agree-
ment with (5). Corynbacterium pyogenes constitiuted the second highest gram positive isolates 20 (15.8%) among
the eight bacterial genera and species. The organisms are also considered to be the most important agents that pro-
duce suppuration of skin affections and lungs. The reported microbial agents are present in the surrounding envi-
ronment and the spread of infection within camel herds takes place either by direct contact between the infected and
unifected animals or by mechanical transmission as flies (1). Saddle change from animal to another may cause
spread of infection among the hard (4).

Streptococcus species constituted the lowest number and per cent 7 (5.6%) among the isolates. Strept. Spp. isolated
from skin wounds and abscesses are considered as environmental contaminant (6), and those of lung lesions are
principally living as commensals in m. m. of anterior respiratory passages. Diplococcus pneumoniae were not iso-
lated from skin lesions, but found only in nostrils and lung lesions, 9 (7.3%).

Forty eight isolates are identified as members of family Enterobacteriaceae. Strains of E.Coli and proteus spp. are
associated with skin wounds and abscesses as well as nostrils and lung lesions. Similar data of gram negative bacilli
confirmed the presence of the organisms as anterior respiratory tract flora that may invade the lungs when the body
immunity declines (2). The present work confirmed that the infective organisms can gain accesses the blood stream
from any septic foci as wounds and abscesses in skin to the internal organs as lungs.

The antibiogram against the various isolates showed great variations (table, 2). Collectively 32 (40.5%), 40 (50.6%),
45 (56.9%) and 66 (83.5%) of the gram positive isolates were sensitive to penicillin, Kanamycin, Ampicillin and Gen-
tamycin respectively. Also, 27 (56.2%), 29 (60.4%) and 40 (91.7%) of the isolated gram negative organisms were
sensitive to streptomycin, Kanamycin and Gentamycin respectively.

CONCLUSIONS

For controlling respiratory affection of camels, due attention in alleviating stresses during different managemental
practices including work, transportation, feeding, watering, crowdening etc. The antibiogram revealed that Gentamy-
cin is the drug of choice beside the topical treatment of skin wounds and abscesses.
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Skin Lung tissues and
wounds Hump | Footpad | Nasal L Total
Bacterial isolates and abscesses| lesions | swabs | Dead isolates | %
abscesses |  (20) (25) (20) (10) Slaughtered ()| \o
(20)
Staph aureus 4 2 2 5 5 4 22 17.5
f;z‘::‘gflce 1 2 2 7 5 4 21 | 165
Strept spp 1 2 2 0 1 1 7 5.6
Eﬂgg‘:"’nﬁ;‘s 0 0 0 3 3 3 9 |73
Cory pyogenes 2 3 1 4 6 4 20 15.8
E. Coli 6 4 3 3 2 1 19 14.7
Proteus spp. 4 S 2 2 1 1 15 11.6
Klepsiells spp. 0 0 1 3 S 5 14 11.0
Total  (127) 18 18 13 27 28 23 127 | 100
Table (1): Aerobic bacterial isolates of various skin and respiratory lesions in camels
Bacteria spp. E.Coli Proteus | Klepsiell | Staph. Coa':;z?a-tive P . Dipiococcfus Strept
spp. spp. Aureus Yogenes| nheumoniae| spp.
ntibiotics (19) (15) (14) (22) s(t2a1p )h 20) 9) (7
Ampicillin S| 2 6 4 14 10 11 5 5
(25ug) % | 105 | 40.0 28.5 63.6 47.5 55.0 55.0 71.4
Penicillin S| 4 1 3 10 9 10 2 1
(10ug) % | 21.0 6.1 214 42.4 42.7 50.0 22.2 14.2
Streptomycein S| 16 5 6 8 7 5 1 1
(10ug) % | 842 | 333 42.8 36.3 33.3 25.0 11.1 14.2
Chlorampheni. S| 2 2 S 6 4 3 1 1
col (30ug) % | 105 | 133 33.7 27.2 19.0 15.0 11.1 14.2
Gentamycin S| 17 15 12 20 10 20 9 7
(10ug) % | 89.5 100 85.7 90.9 47.6 100 100 100
Kanamycin S| 10 11 8 18 6 10 4 2
(10ug) % | 526 | 733 57.1 81.8 28.5 50.0 444 25.5

S = Sentitive, % = Per Cent
Table (2): The antibiotic sensitivity tests by the disc diffusion method
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Summary

The increased usage of nylon in local and industrial food packaging and the poor waste management involved in its
disposal has led to accumulation of nylon in the environment in Nigeria. Small ruminants are naturally scavengers,
and are mainly reared by semi-intensive system of production in Nigeria. These animals are at high risk of the delete-
rious effect of poorly managed nylon wastes as they pick up these nylon wastes along with residues of food materi-
als. This often results in serious cases of rumen impaction with its attendant health complications on livestock pro-
duction. The content of the rumen of small ruminants (200) slaughtered at the Bodija Municipal Abattoir in Oyo State
were collected and weighed at postmortem. The nylon content in the content rumen was also weighed along with the
weight of the animals. The occurrence and ratio of nylon content to ruminant content was calculated. The species
and sex differences were observed. There was 92% occurrence of small ruminant with nylon present in the ruminal
content. 34% of these affected small ruminant had loose ruminal nylon contents while 66% had nylon contents that
had adhered together to form a foreign body mass in the rumen with a significant body mass to ruminal foreign body
ratio. This paper highlights the cases of rumen impaction caused by chronic accumulation of nylon waste in the ru-
men at post mortem. There is an urgent need for a multidisciplinary approach to correct this environmental pollution
and poor waste management issue. The resultant effect could lead to increase in rumen impaction in small ruminant
production and subsequent health effect.

Keywords: Nigeria, Nylon, Small ruminants, Rumen impaction, Waste management.

Introduction

Globally, there is a growing concern about waste management and its environmental impact. This has major influ-
ence on livestock production (Rotich et al., 2006). In Nigeria, most food products are packaged with nylon materials
which are usually poorly disposed after use. This pre-disposes small ruminant scavengers commonly reared under
semi-intensive system to the risk of consumption of these nylon wastes (Umunna et al., 2014). This exposes these
animals to serious health risks. This paper highlights some cases of ruminal impaction caused by chronic accumula-
tion of nylon waste in the rumen observed at post mortem.

Materials and Methods

The content of the rumen of two hundred small ruminants slaughtered at the Bodija Municipal Abattoir in Ibadan,
Nigeria were collected, weighed and examined at post mortem. The nylon content in the content rumen was also
weighed using a weighing balance along with the weight of the animals. The occurrence and ratio of nylon content to
ruminant content was calculated. The species and sex differences were observed.

Results

There was 92% occurrence of small ruminant with nylon present in the ruminal content. 34% of these had loose ru-
minal nylon contents while 66% had nylon contents that had adhered to the ruminal content to form a foreign body
mass in the rumen with a significant body mass to ruminal foreign body ratio of 5:1. 58% of these animals were goats
while 52% were sheep; 62% were males while 38% were female animals. The were evidences of rumenitis, haemor-
rhage, and presence of foreign body in the rumen on gross examination which was mainly characterized by nylon
materials and impaction. Gross lesions that were observed includes congestion, haemorrhages, thickening of the
wall, erosion, ulceration and scar formation in the rumen. There were also congestion of the entire gastro-intestinal
tract and sloughing off of the mucosa. Histo-pathological lesions include hydropic degeneration, cellular vacuolation,
submucosal oedema and disruption of stratified epithelium. Focal hyperplasia of the ruminal epithelium in different
regions.
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Discussion

This study highlighted the cases of rumen impaction in small ruminants caused by chronic accumulation of nylon
waste in the rumen at post mortem. The predisposing factors to the occurrence of these cases have been attributed
largely to the semi-intensive husbandry system of livestock production; poor waste disposal and management prac-
tice; the scavenger nature of these small ruminants and nutritional deficiency syndrome resulting in pica or allotro-
phagia (Olafadehan et al., 2010). At post mortem, there were accumulations of nylon waste in the rumen. In most of
the cases, the accumulated nylons were adhered to the ruminal content forming large indigestible masses in the
rumen resulting in ruminal impaction. Rumen impaction also causes loss of defecation, anorexia, depression and in
chronic severe cases, death. resulting reduction in livestock production (Vanitha et al., 2010). Unfortunately, the pre-
vailing Nigerian environment promotes these predisposing factors to ruminal impaction in small ruminants. Most
farmers cannot cope with the cost implication of the nutritional requirements of these small ruminants under the in-
tensive system. Also, most eateries package their products with nylon materials. Consumers of these products often
poorly dispose these packaging materials after use. This results in accumulations of nylon waste materials often with
food residues in the premises and refuse dumps. While grazing, these small ruminants ingest these food residues
along with the accumulated nylon packages. Nutritional deficiency associated disease conditions like pica or allotro-
phagia also increases the scavengery feeding manner in these animals. The gross lesions and histopathologic le-
sions observed in this study were similar to earlier reports (Hailat et al., 1998).

Conclusion

In conclusion, we recommend that government should put in place better waste disposal and management system.
Polices on proper compliance with waste disposal should be formulated and enforced. Nylon and other synthetic
packaging polymers can be recycled to prevent them from accumulating in the environment. Proper feed supplemen-
tation for livestock should also be provided.
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Waste management / Biogas production

DO RESIDUES FROM BIOGAS PLANTS POSE A BACTERIAL THREAT?

J. Pospiech, M. Ullrich, U. Truyen, S. Speck
Institute of Animal Hygiene and Veterinary Public Health, University of Leipzig, Leipzig, Germany

Introduction: In Germany, biogas plants (BGP) play an important role in providing sustainable energy. Various sub-
strates including manure and renewable primary products (RPP) are used to produce biogas. Their digested residues
can be used as soil fertiliser. The role of BGP in the multiplication and spread of zoonotic agents is a controversial
issue. We therefore investigated the occurrence of selected bacteria (enterococci, E. coli, ESBL-producing Entero-
bacteriaceae, Salmonella, Clostridium perfringens, C. botulinum) in digested residues.

Materials and Methods: Ten BGP (Saxony, Germany) volunteered for this study. They mainly apply pig slurry, cattle
manure and RPP for biogas production at mesophilic temperature. Samples were taken from several sites of the
facilities. Bacteria were grown and enumerated on selective media by the spread-plate-method. In addition, pre-
enriched samples were investigated for C. botulinum by PCR. Furthermore, C. perfringens toxin types were deter-
mined by PCR.

Results: With the exception of C. botulinum and Salmonella, all other bacteria were detected. The initial substrates
revealed 107-108 cfu/g aerobic bacteria. After anaerobic digestion (AD) the numbers decreased. E. coli was reduced
by a factor of <104. Enterococci were less affected with an average reduction of 101. There was no significant impact
on C. perfringens numbers. The main toxin type detected in C. perfringens was type A but type C and D were also
found. ESBL-producing bacteria, mainly Escherichia and Klebsiella, were found in samples from 6 of the 10 partici-
pating BGP. Their maximum reduction was 4 log1o.

Conclusions: In our study, mesophilic AD achieved an upmost 4 log1o reduction indicating a 99.99% killing rate of
aerobic bacteria. Hence, this technology helps to sanitise initial substrates and lowers the risk of pathogen dissemi-
nation.

The project (nr. 2517-0690) was funded by the Saxon State Office for Environment, Agriculture and Geology.
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INFLUENCE OF THE THERMOPHILIC BIOGAS-PROCESS ON DIFFERENT PATHOGENS

T. Schilling, N. Hartmann, W. Philipp, L. E. Hoelzle
Institute of Animal Science, University of Hohenheim, Stuttgart, Germany

Summary

When used in biogas-plants animal byproducts and biowaste should be pretreated before usage or the biogas-plant
should be run at temperatures above 53 °C to avoid the risk of spreading pathogens and antibiotic resistant bacteria.
Longtime storage is only an option if the storage times extend four month.

1. Introduction

Manure as well as other input materials for biogas plants can contain several pathogenic organisms that are associ-
ated with human and animal diseases including salmonella, mycobacteria or Coxiella burnetii and also viruses. Es-
pecially, ASF spreading across Europe and recurrence of bovine tuberculosis has attracted public attention to biogas
fermentation. In addition, potential spreading of antibiotic resistances or resistant bacteria (MRSA, ESBL) due to
biogas plants is controversially discussed.

2. Materials and Methods

In the present study, inactivation of MRSA, ESBL, Salmonella Typhimurium and Listeria monocytogenes using ther-
mophilic treatment in four 3 liter laboratory fermenters (two operating at an average temperature of 51.4 °C and two
at 57.4 °C) was examined. As substrates cattle slurry and biowaste mixed with maize silage were used. The fer-
menters were artificially contaminated with the aforementioned pathogens and samples were taken after 0, 4, 8, 18
and 24 hours.

For the examination of different storage conditions substrates from five different mesophilic biogas plants were used.
Substrate A contained 40% pig slurry, 30% cattle slurry and 30% renewable resources. Substrate B 60% pig slurry
and 40% renewable resources. Substrate C 60% cattle slurry, 40% horse, cattle and poultry manure mixed with re-
newable resources. Substrate D 60% poultry slurry and 40% poultry manure with renewable resources. Substrate E
60% cattle slurry and 40% cattle and horse manure with renewable resources. These substrates were inoculated
with the aforementioned pathogens and were stored in four refrigerators at longtime monthly mean temperatures for
six months and the reduction was examined every month. Four refrigerators were used to simulate the four seasons.

3. Results

All samples taken before contaminating the fermenters were negative for all pathogens used during the experiment.
During the fermentation experiment two fermenters were run at an average temperature of 51.4 °C. The results
within these fermenters showed a reduction of 4 to 5 log10 steps for ESBL after 18 hours and 5 to 6 log 10 steps
after 24 hours. Salmonella were detectable as well after 18 and 24 hours and quantification showed that there was a
reduction of 5 to 6 log10 steps during that time. For MRSA and Listeria monocytogenes the experiment showed that
both were detectable after four and five hours but no longer. Whereas running the fermenters above 56 °C showed
that no pathogens were detectable after 18 hours.

During the storage experiment the monthly results indicate that the reduction rate of pathogens in digested residues
is very low and that there is an influence of the substrate on the reduction.

By comparing the results of substrates B and C to the substrates A, D and E a difference in the reduction after 5
month of 2 to 3 log 10 steps was observed.

4, Discussion

The results of the fermentation experiments showed that biogas plants run at temperatures below 53 °C and with an
actual retention time less than 18 hours are not capable of reducing pathogens properly and the hygienic effect on
the substrates is insufficient. In addition, ESBL and salmonella were not inactivated completely. So, the risk of
spreading antibiotic resistant pathogens to the environment is still given after treatment in a biogas-plant.

The results of the storage experiments show that a hygienic effect by storing digested residues can only be achieved
by storage times longer than four month.
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5. Conclusions

Taking the results of the fermentation and the storage experiments, biogas-plants should be run at temperatures
higher than 53 °C and the actual retention time of at least 18 hours or all input materials should be pre-treated (e.g.
pasteurization) before used in the biogas plant to avoid the risk of spreading pathogens and resistant bacteria when
bringing the digested residue to the field.
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ANTIMICROBIAL SUSCEPTIBILITY TESTING FOR COAGULASE POSITIVE STAPHYLOCOCCI ISOLATED
FROM BOVINE MILK IN SMALL DAIRY FARMS IN BRAZIL
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SUMMARY

This study aimed to isolate and identify coagulase positive staphylococci (CPS) species isolated from bovine milk in
seven small dairy farms in Brazil and establish the antimicrobial profile using ten commercially available antibiotic
disks by Kirby-Bauer disk diffusion method. Identification of Staphylococcus spp. was performed using conventional
microbiology.

INTRODUCTION

Chronic mastitis cases irresponsible to treatment are increasingly in dairy farms. The treatment of bovine mastitis is
complicated by the overuse of antibiotics, and the generation of drug-resistent-bacteria. Many antibiotic treatments
for mastitis are often not justified with a cost/benefit analysis.

Bovine mastitis is the disease that causes most economic damage to the dairy industry worldwide and also poses a
potential health risk for consumers [1]. Staphylococcus aureus is one of the main microorganisms isolated from in-
tramammary infections in dairy cows, and cases are usually subclinical and difficult to treat [2]. The indiscriminate
use of antimicrobials to combat mastitis has led to the selection of resistant strains of Staphylococcus spp., under-
mining the efficacy of treatment [3].

MATERIAL AND METHODS

Thirty-eight (38) Staphylococcus aureus isolates were recovered from 102 milk samples, positive for the California
Mastitis Test- CMT [4], from seven different small dairy farms in Brazil. The CMT-positive samples were plated on
blood agar plates (Oxoid Brasil Ltda, Sao Paulo, Brazil) and incubated under aerobic conditions at 37°C, and read-
ings were performed after 24, 48, and 72 h of incubation. Identification of Staphylococcus aureus was based on col-
ony morphology, Gram staining, and catalase, coagulase and DNase activities. Differentiation from other coagulase
positive staphylococci was performed by sugar fermentation tests maltose, trehalose, mannitol, polymyxin B resis-
tance (300UI) and beta-galactosidase [5].

Antimicrobial susceptibility testing to vancomycin, cephalexin, cotrimoxazole, oxacillin, enrofloxacin, gentamicin,
neomycin, tetracycline, penicillin and ampicillin was performed by the disk-diffusion agar method in accordance with
the Clinical and Laboratory Standards Institute recommendations [6].

RESULTS

Of the 102 milk samples, 38 (37.2%) was CPS. Thirty-three (33) samples was identified as Staphylococcus aureus
(S. aureus) (86.8%), four (4) samples as Staphylococcus intermedius (S. intermedius) (10.5%) and one single sam-
ple as Staphylococcus hyicus (S. hyicus) (2.6%). The distribution of CPS was different among herds: S. aureus was
found in four herds, S. intermedius in two herds and S. hyicus was found in just one herd. The percentage suscepti-
bility of S. aureus towards vancomycin was 100% while that for cephalexin was 97%; cotrimoxazole was 93.9%;
oxacillin 90.9%; enrofloxacin and gentamicin were 87.8%; neomycin 81.8% and tetracycline was 69.7%. The per-
centage resistance of S. aureus was 93.9% for penicillin and ampicillin. For S. intermedius, the percentage suscepti-
bility was 100% for vancomycin, enrofloxacyn, cephalexin, cotrimoxazole and tetracycline; 75% for oxacillin and 50%
for gentamicin and neomycin; high rate of resistance to penicillin (100%) and ampicillin (75%) were demonstrated.
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The antimicrobial susceptibility profile of S. hyicus was 100% for vancomycin, oxacillin, enrofloxacin, cephalexin,
gentamicin, cotrimoxazole, neomycin and tetracycline, while 100% was resistant to ampicillin and penicillin.

DISCUSSION

The dominance of global resistance of Staphylococcus spp to the beta-lactam antibiotics is probably a consequence
of the fact that these continue to be the most used in the treatment of bovine mastitis, especially in the case of small
producers who, for lack of appropriate technical assistance, and difficulty acquiring animals to spare the flock even-
tually submit them to ineffective treatments. Frequent contact of the bacteria with a particular antibiotic may cause an
increase in resistance and a decrease in effectiveness of treatment. The most common mechanism in this case is the
production of beta-lactamase [7]. Dry cow therapy is adopted worldwide, especially with the principles -lactams
such as penicillins [8]. Penicillin remains as one of the drugs most widely used in veterinary medicine [9].

Monitoring of antibiotic resistance has been considered an essential part of mastitis control strategy and guide the
selection of the most appropriate and effective therapy for breast staph infections [10].

CONCLUSIONS

The increasing resistance to antibiotics is a major concern to the treatment of mastitis; therefore, a detailed bacterio-
logical diagnosis and susceptibility testing is required to overcome global problem of antibiotic resistance.
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A NEW APPROACH IN CONTROLLING FASCIOLIASIS IN FARM ANIMALS AND SOME STUDIES ON CON-
TROLLING EXPERIMENTAL FASCIOLIASIS IN WHITE BOSKAT RABBITS

M. Taha, M. Abdelzaher, S. Afifi, K. Hassanien
Department of Pathology and Clinical Pathology, Faculty of Veterinary Medicine, Assiut University, Assiut, Egypt

OBJECTIVES: Fascioliasis is a widely distributed disease resulting in acute and chronic liver changes. As a result of
drug resistance a mixture of two antifasciola drugs (Triclobendazole and Superivomec) was used as a therapeutic
trial to overcome the drug resistance compared to other drugs. The histopathological and ultrastructural alterations of
the liver were evaluated before and after treatment regimens. The degree of hepatic affection with different stages of
fasciola was also recorded.

METHODS: Twenty-eight newly weaned white Boskat rabbit aging 1.5 month were divided into 7 groups, six of them
were experimentally infected with metacercaria of Fasciola gigantic and one was used as control. The infected
groups were treated with either with Flubendazole only, Flubendazole and superivomec, Superivomec only, Tricla-
bendazole only, Triclabendazole and superivomec sequentially and one untreated group. All the animals were sub-
jected to: A: Parasitological examination included examination of faecal samples according to Melvin and Brooke,
(1982). Fluke samples were taken to study changes in morphology by carmine stain and scanning electron micros-
copy. B: Pathological examination: Tissue samples: Samples from liver were taken for gross, scanning electron mi-
croscopy and histopathological examination. C: Statistical analysis: The data were statistically analyzed using gen-
eral linear model (G. L. M) procedure of SAS (1996). The significance differences between treatment means were
tested by Duncan multiple range test (Steel and Torrie, 1982).

RESULTS: In the present study, the histopathological changes were in the form of vascular changes, bile duct le-
sions, portal lesions, migratory tracts and hepatocellular changes. The eggs of Fasciola gigantica appeared in the
faeces at 40 days post infection. Statistical analysis of the egg counts from 7 to 11 weeks (PI) revealed significant
increase in eggs in control +ve group when compared with other groups. In the present work, counting of the liver
flukes and statistical analysis revealed significant increase of fluke's numbers in control +ve group (13.90+1.38)
when compared with other groups. Scanning electron microscopy of the liver flukes in control +ve group revealed
rough tegumental surface of the adult Fasciola gigantica. The surface covered with posterior directed spines and
transverse folds. In superivomec treated group, there was significant decrease in the number and the length of flukes
when compared with other groups. Also, it has a prominent effect on maturation of sexual organs and to lesser ex-
tend on the digestive organs. Hitopathologically, in superivomec and triclabendazole treated group, most of the he-
patic lesions significantly decreased compared to other therapeutic trials.

CONCLUSIONS: It has been concluded that the mixture of superivomec and triclabendazole is the mixture of choice
to treat different stages of Fasciola gigantic infection in the liver.
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USE OF SUB-LETHAL DISINFECTANT CONCENTRATIONS TO TRIGGER ANTIBIOTIC RESISTANCE IN BAC-
TERIA IN VITRO

F. Kirchner, C. Kopetz, M. Reinhardt, U. Truyen, S. Speck
Institute of Animal Hygiene and Veterinary Public Health, University of Leipzig, Leipzig, Germany

Introduction: There is evidence that frequent exposure to minimum concentrations of selective biocides may trigger
bacterial antibiotic resistance as has been shown for triclosan and chlorhexidine, both commonly used in cosmetics.
In the veterinary field, the use of chlorhexidine and hexachlorophene was linked to antibiotic resistance in Gram-
positive and Gram-negative bacterial strains. We therefore investigated the effect of biocides commonly used in ani-
mal husbandry and food production on antibiotic susceptibility in selected bacteria.

Materials and Methods: Sodium hypochlorite, peracetic acid, glutaraldehyde, and benzalkonium chloride were used
in this study. For bacterial growth, sub-lethal disinfectant concentrations were chosen based on minimum inhibitory
concentrations determined previously. Two experimental set-ups were chosen: In both experiments, a 50 pl-aliquot
of the bacterial culture was transferred to a fresh tube with the same sub-lethal concentration. This was repeated
nine times every 24 h (experiment 1) and every 72 h (experiment 2), respectively. The antibiotic susceptibility was
tested prior and subsequently to these experiments using the Vitek®2 technology. Antibiotic susceptibility was evalu-
ated according to CLSI.

Results: Two Staphylococcus aureus strains (DSM 799, DSM 2569) were tested using sodium hypochlorite. These
strains were susceptible to all antibiotics tested except penicillin, ampicillin, and amoxicillin before sodium hypochlo-
rite treatment. Subsequent to the treatment, a change in phenotype was observed in both strains. Strain DSM 799
remained susceptible to all antibiotics. Strain DSM 2569 developed colonies of distinct antibiotic susceptibility, includ-
ing so-called “borderline oxacillin-resistance”.

Conclusions: Sodium hypochlorite at sub-lethal concentrations triggers oxacillin-resistance in certain S. aureus
strains in vitro. Underlying mechanisms are currently under investigation.

This study was funded by the Saxon State Ministry of Social Affairs and Consumer Protection.
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TREATMENT OF ACUTE MASTITIS BY STAPHYLOCOCCUS SPP DURING LACTATION

Helio Langoni', Anelise Salina', Marcela Z. Troncarelli', Benedito D. Menozzi'

'Department of Veterinary Hygiene and Public Health, Sdo Paulo State University - UNESP, Botucatu, Sdo Paulo,
Brazil.

SUMMARY

Mastitis is the most frequent and expensive disease in a dairy farm. The treatment at beginning of infection shows
better outcome. This study evaluated the efficacy of intramammary treatment with ceftiofur hydrocloride of acute
mastitis in holstein cows by Staphylococcus spp. Immediately after diagnosis of mastitis by milk alterations was used
one dose contained ceftiofur hydrocloride 125mg,every 24 hours for three consecutive days intramammary and if
necessary for more two days. 150 cases of mastitis by S. aureus and 150 by coagulase-negative CNS had been
considered. Two weeks after the end of treatment new milk sample was collected in an attempted to re-isolation the
causative pathogen. As result, clinical and microbiological cure were obtained in 120 (80%) teats in case of CNS and
in 85 (56.6%) of teats with S. aureus mastitis. The extended therapy was need only in 5 teats (3.3%) in case of CNS
and 12 (8%) teats in case of mastitis by S. aureus.

INTRODUCTION

Mastitis is a complex disease and it is caused by approximately 140 pathogens, however some of them are more
frequent as Staphylococcus aureus, CNS, Corynebacterium bovis, Mycoplasma spp, Streptococcus agalactiae,
Streptococcus uberis, Streptococcus dysgalactiae, Escherichia coli and Klebsiella pneumoniae.

The treatment is very important for the mastitis control, and must be conducted at the begining of infection then the
chances of cure are greater if the pathogen is responsive to the used medicament. There are a variety of medica-
ments recommended to the mastitis treatment. Cephalosporins are an important class of antibacterial agent in use
for both humans and animals. There are four generations of this group, and all of them contains the beta-lactam sub-
structure first found in penicillin. The range of cephalosporins available for the use in food-producing animals, is lim-
ited when compared to humans.

A few first and second generation cephalosporin are approved wordwide strictly for the treatment of mastitis infection
in dairy catlle. Ceftiofur is a third-generation cephalosporin and it is effective against a wide range of contagious and
environmental pathogens. Regarding to the food-animal residues, rapid metabolism and degradation and no persis-
tence in the environment are important characteristics of this antibiotic class with respect to safety of use in animals.

It was verified the spectrum of susceptibilities of 76 samples of Staphylococcus coagulase positive-CPS, isolated
from cows presenting clinical mastitis. The sensibility profile to ceftiofur was 94.0% for the CPS (1).

The minimum inhibitory concentrations of cephalosporin compounds was studied (2) in 488 mastitis pathogens from
clinically and subclinicaly cases. All S. aureus isolates (n=98) and most CNS were susceptible to ceftiofur.

The efficacy of ceftiofur for the treatment of subclinical mastitis in lactating dairy cows and also if extendend therapy
regimens enhanced efficacy of this product. It was administered 125 mg of ceftiofur via intramammary infusion and
bacteriological cure was defined if a treated infected mammary quarter was bacteriologically negative for the pres-
ence of previously identified bacteria at 14 and 28 days after the last treatment. Efficacy was 38.8, 53.7 and 65.8%
for the 2-, 5- and 8 days of treatment, respectively. In the control group 10.5% cured spontaneously without treat-
ment. The 8 days extended group was significantly better than the 2-d treatment group. The cure rate for the 8-d
extended treatment was 70% for Corynebacterium bovis, 86% for CNS, 36% for S. aureus, 80% for Streptococcus
dysgalactiae and 67% for Streptococcus uberis (3).

The treatment of mastitis during the lactation or at drying off should belongs to the mastitis program control in one
dairy farm to avoid the dissemination of the disease and also the die or culling the cows. So the aim of this study was
to evaluate the efficacy of intramammary treatment with ceftiofur hydrochloride of acute mastitis in Holstein cows by
Staphylococcus spp during the lactation.
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MATERIAL AND METHODS

The study was realized in a dairy farm with mechanical milking system with an average of 120 cows on lactation,
during the herd milk quality-monitoring period of 2011-2014. Immediately after the diagnose of mastitis by the milk
alterations was used one dose containing ceftiofur hydrochloride 125 mg (Spectramast®) every 24 hours for three
consecutive days intramammary. If necessary, according to the characteristics of the milk, the treatment could be
extended for five days (extended treatment).

Milk samples were collected in sterile vials immediately after the diagnosis, after washing, drying and disinfection the
cow teats with iodine alcohol 3% and frozen for subsequent forwarding to the laboratory for microbiological isolation.
Were used bovine blood agar base 5% and MacConkey. 150 cases of mastitis by Staphylococcus aureus and 150 by
CNS had been considered. Two weeks after the end of treatment, new milk sample was collected in an attempt to re-
isolation the causative pathogen.

RESULTS AND DISCUSSION

Clinical and microbiological cure were obtained in 120 (80%) of teats in cases of CNS and in 85 (56.6%) of teats with
S. aureus mastitis. Known therapeutic response in intramammary infections by S. aureus is always lower if compared
to CNS. The results also demonstrated that there was need for extended therapy only in 5 teats (3.3%) in case of
CNS and in 12 teats (8%) in cases of mastitis by S. aureus. According others authors both in vitro and in vivo answer
to ceftiofur is favorable (1; 2; 4). For the intramammary treatment the results has shown better in comparision with
others routes of administration.

CONCLUSIONS

We can confirm the importance of the early intramammary treatment of mastitis when evaluating the cure and the low
percentage of cases of extended therapy obtained in the present study.
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HEMATALOGICAL VALUES AND STOMACH DEVELOPMENT IN TWO MONTH OLD GOAT KIDS

L. Otzule, A.llgaza
Preclinical institute, Faculty of Veterinary Medicine Latvian University of Agriculture, Jelgava, Latvia

Summary: In research we used 20 Saanen breed kids which were separated in groups with different feeding diets -
first group (MMG) kids were fed with mother milk and lived with mothers, the second group (MRG) kids were fed with
milk replacer and lived separate from mothers. Blood samples were collected in week 6 and 8. The stomach parts
were collected after slaughter (at day 45 and 60) - weighed full and empty and obtained anatomical parameters. We
confirm that the most important age of stomach development and kids’ growth in postnatal period are the first 45
days. During this period the most significant differences can be observed. On day 60 there are no significant differ-
ences (p>0.05) between MMG and MRG stomach development.

INTRODUCTION

Latvian goat industry increases every year. Blood hematology is one of the indicators that shows if a kid gets a suffi-
cient quantity of liquid, has a good supply of oxygen in the body, as well as an indication of inflammatory processes.
In goats like in other ruminants, growth of the stomach parts and their functional development continues during the
first months after birth. Studies have proved that different feeding factors and environmental conditions can influence
the development of the ruminant stomach parts in kids (Church, 1979).

Kids in the transition from milk to roughage have changes not only the multi-part stomach size and volume ratio, but
also in feed processing - from chemical to biological. Thereby kids become wholesome ruminant animals. Feed
change definitely has an impact on blood parameters. Therefore, the aims of the present study was to determine if
the feeding of milk replacer, which was intended for calves, changed both the functional activity of the abomasa in
goats and the weight ratio of the ruminant stomach parts during the first month of postnatal development, hemato-
logical values and live weight gain during the second month of life.

MATERIAL AND METHODS

Research was performed in a farm of Latvia, Zemgale region, from February till April, 2014. In total 20 goat kids were
used in the research. All kids were kept with mothers for two weeks and then separated. After age of two weeks kids
were fed with foregoing calf milk replacer using nipple buckets and lived separately from mothers in cote. In the first
group (MMG) were kids which were fed with dairy (mother’s) milk ad libitum and lived with mothers (n=10), the sec-
ond group (MRG) kids were fed with foregoing calf milk replacer using nipple buckets, and lived separately from
mothers in cote (n=10). Drinking water and hay were easy accessible.

The animals were apparently healthy. At the age of two weeks blood analysis of all animals was examined and
physiological parameters were measured. In week 6 and 8 we collected blood samples by jugular vena-puncture in
EDTA vacutainer tubes. The blood samples were analyzed for leucocytes (WBC) and erythrocyte (RBC) number,
hemoglobin (HGB) concentration, packed cell volume PCV (HCT), mean corpuscular volume (MCV), mean corpus-
cular hemoglobin (MCH), mean corpuscular hemoglobin concentrations (MCHC) and red cell distribution width
(RDW) (Egbe-Nwiyi, 2000; Elitok 2012).

The stomach parts of the goat kids were collected after slaughter on day 45 and 60. After full stomach weighing we
detected the length and width of rumen and length of abomasums (Church, 1979). The relative stomach weight was
calculated by relating the body weight and concrete weight of stomach separately for each kid.

RESULTS

The results of hematological values are shown in Table 1. At age of 6 weeks there are no significantly differences
between groups (p<0.05), but at age of two months RBC, HBG, HCT is significantly higher in MMG kids. The WBC in
MRG kids is higher than in MMG kids. RDW results for each animals group remains constant, regardless of age. In
research we also calculated the relative weight of the stomach (Tab.2.). Weight gain from day 45 till day 60 in MMG
was 0.044 g/day, but in MRG it was 0.0073 g/day. The relative weight of stomach was significantly higher (p<0.05) in
kids which from day 15 to day 45 were fed on mother’s milk (MMG). On day 60 this difference is not significant.
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DISCUSSION

Blood hematological values can vary depending on age, gender, goat breed, environmental temperature, feeding
type and health status (Daramola 2005; Elitok, 2012). The results showed that the HCT (PCV), HGB, RBC, MCHC
and WBC number was comparable (p>0.05) and this coincides with the studies of other authors (Daramola et.al.
2005; Shaikat et.al. 2013). Evaluating the above presented results it can be observed that hematological parameter
values of the milk replacer group kids are lower than in MMG group. This indicates that unlimited access to mother’s
milk improves the digestibility of feed intake and absorption ability of the kid in the body, thus improving blood hema-
tology.

Our data show that between 15 and 45 days of age feeding on milk replacer increases speed of rumen development
compared to feeding with mother's milk. It is possible that kids’ limited access to milk replacer contributed to rein-
forcement of the combined feed and hay intake, and feeding with roughage feed promotes rumen development
(Mishra et al., 2013). It must be admitted, that the abomasum and rumen size on day 60 between groups did not
show any differences.

In general, we can confirm that mother's milk at early age (up to 45 days of life) can significantly accelerate the
growth of kid and multi-chamber stomach, where the animals are provided with sufficient amount of hay and rough-
age.

CONCLUSIONS

Hematological values in MMG group kids were more stable than in MRG group kids. Also we confirmed that the
most important age of stomach development and kids’ growth is approximately the 45th day of age when the most
significant differences can be observed. Differences in weight gain were observed between groups — live weight gain
in MMG was six times higher than in MRG.
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STUDIES ON THE SUSCEPTIBILITY OF VARIOUS ENVELOPED AND NON-ENVELOPED VIRUSES AGAINST
CHEMICAL DISINFECTANTS IN CARRIER TESTS

U. Truyen, K. Pirschel, E. Neblung, F. Schmidt, C. Kdhler, S. Speck, C. Karnath
Institute of Animal Hygiene and Veterinary Public Health, University of Leipzig, Leipzig, Germany

Introduction: Disinfection is an important tool in animal husbandry, minimizes the risk of infectious diseases and
ensures animal health. A prerequisite for an efficient disinfection is the use of efficacious disinfectants which have
been tested for their efficacy.

Efficacy testing in Germany has been done on a voluntary basis for several decades following test guidelines of the
Deutsche Veterinarmedizinische Gesellschaft (DVG). The efficacy was basically defined using poplar wood carrier
tests.

With the licensing of biocides according to the REGULATION (EU) No 526/2012 OF THE EUROPEAN PARLIA-
MENT AND OF THE COUNCIL of 22 May 2012 concerning the making available on the market and use of biocidal
products the efficacy testing using carrier tests is mandatory and test protocols have to be adopted. Of utmost impor-
tance is the selection of suitable test viruses.

Materials and Methods: Five active substances widely used for chemical disinfection in the Veterinary field were
tested against various viruses in carrier tests using poplar wood or stainless steel carrier.

Ethanol, glutaraldehyde, sodium hypochlorite, sodium hydroxide, peracetic acid and formic acid were tested against
parvoviruses (feline, murine and porcine parvovirus), bovine enterovirus 1 (ECBO virus), reovirus, feline calicivirus,
feline herpesvirus, bovine viral diarrhea virus, equine arteritis virus, feline coronavirus, and Newcastle Disease virus.

Results: The susceptibilities of the various viruses for the respective substances and the two carriers will be pre-
sented at the meeting. Furthermore, recommendations for updating the DVG guidelines and for the new EN work
item(s) will be given.
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PHENOTYPIC AND GENOTYPIC ANALYSIS OF BIOFILM PRODUCTION BY STAPHYLOCOCCUS AUREUS
AND COAGULASE NEGATIVE STAPHYLOCOCCUS ISOLATED FROM BOVINE MASTITIS

A. Salina’, H. Langoni', F. F. Guimaraes'
'Department of Veterinary Hygiene and Public Health, S&o Paulo State University, Botucatu, Séo Paulo, Brazil

SUMMARY

Staphylococcus aureus is common in intramammary infections, which often become chronic by the ability of these
bacteria to produce biofilm. A total of 100 strains of S. aureus and 100 strains of coagulase negative Staphylococcus
(CNS) were isolated from cases of subclinical and clinical mastitis. The presence of icaA, icaD and bap genes was
performed by PCR and phenotypical characterization by the congo red agar (CRA). The frequency of icaA, icaD and
bap in S. aureus were 82%, 83% and 58%, respectively. The phenotypical test on CRA showed that 25% of S.
aureus strains and only 5% of CNS strains produced biofilm on plates. Two strains of S. aureus were negative for the
genes researched, but produced biofilm on CRA. These results showed that the CRA was not suitable to assess the
ability of S. aureus to produce biofilm on plates.

INTRODUCTION

S. aureus is frequently isolated from subclinical mastitis and chronic infections in worldwide. In Brazil, the frequency
of isolation is estimated in 20% of cases of mastitis (1). The chronicity of mastitis by S. aureus can be attributed to
different virulence factors, including biofilm formation within the mammary gland. Initially, S. aureus colonizes the teat
canal and after this step, adheres in the ducts of the epithelium and alveoli, and starts the production of toxins. The
biofilm production is mediated by icaADBC cluster, an operon involved in the synthesis of a biofilm matrix polysac-
charide (PIA). Studies has been demonstrated that the biofilm formation could be mediated by surface proteins. The
expression of surface protein Bap (biofilm-associated protein) leads to biofilm formation even without the operon
icaADBC (2). CNS are historically reported in the literature as of minor importance in mastitis. However, more recent
studies have showed that this group of micro-organism are responsible for producing enterotoxins (3) and biofilm
formation, inducing cellular immune responses, as well as S. aureus (4). The aim of this present study was to inves-
tigate the presence of icaA, icaD and bap genes and verify the ability of biofilm formation by strains of S. aureus and
CNS from bovine mastitis.

MATERIAL AND METHODS

We carried out a total of nine visits, at monthly intervals in order to achieve the proposed number of 200 strains of
Staphylococcus spp. A total of 749 samples of bovine milk were analyzed. The characterization of bacterial strains
was based in colonial morphology, gram staining, positive catalase test, and coagulase test. For confirmation of S.
aureus the primers described according to Straub et al. (5), were used. For amplification of icaA and icaD genes the
primers were used according to Vasudevan et al. (6). For the bap gene amplification were used the method de-
scribed by Cucarella et al. (2). For confirmation of CNS were used the primer coa, described previously (7). The phe-
notipycal characterization was performed according to Vasudevan et al. (6). Reference strains were used as positive
control (ATCC 25923) and negative control (ATCC 12228).

RESULTS

The frequencies of icaA, icaD and bap genes in S. aureus were 82%, 83% and 58%, respectively. The number of
strains that presented the three genes researched were 56% and of these, only three strains were positive on CRA.
The total of black colonies on CRA were 25% of strains of S. aureus and 5% for CNS. Two samples of S. aureus
were able to form biofilm without the presence of the genes researched.

DISCUSSION

Two strains of S. aureus were able to produce biofilm without the presence of any of the genes studied. Chaieb et al.
(8) found a strain that was negative for both genes (icaA and icaD) but produced some black colonies in CRA. It be-
came apparent to the authors, that biofilm formation may be associated with other factors, not only the presence of
icaA and icaD genes. It is also suggested that other regulatory genes or also other genes of biofilm formation may be
present in these strains, stimulating the production of PIA (9).
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The primers used for detection of icaA and icaD genes in this study described according to Vasudevan et al. (6) were
also used by Simojoki et al. (10). These primers work well for recognition of S. aureus strains, but they fail to recog-
nize S. epidermidis (ATCC 35984), known positive strain for these genes, considered therefore ineffective in the
detection of these genes in CNS (10). Thus, it is necessary the use of primers that recognize these genes in several
species of CNS (4).

CONCLUSION

This study showed the important of detecting the presence of biofilm formation genes in S. aureus strains that
showed high positivity in genotypical test. We can conclude that the biofilm formation could be associated with other
genes of biofilm formation than those researched.
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Summary

In many cases the cyclic or non cyclic environmental changes have influences on the living beings. Among practitio-
ners there is a belief, experience the lunar cycle affects on the farm animal reproduction. Statistical analyzes were
performed on associations of dairy cow and swine reproduction data time series with lunar cycle phases. Half of the
cattle population supports the practitioner experience of oestrus number increase around the full moon. Two quarters
of moon cycle was identified when the inception rate of sows increases.

Introduction

Many of the environmental conditions having influence on the living beings have variation in time, some of them have
irregular pattern, some show cyclic changes by the time (Refinetti 2006). In numerous animal and human physiologi-
cal, behavioral phenomena there are empirical concepts of their dependency on lunar cycle (Cajochen et al. 2013,
Cordi et al. 2014), even without any esoteric belief. One of these experiences is the relationship between the sexual
cycle and the lunar phases. Nevertheless only a few quantitative studies were published analyzing such relation-
ships. Numerous practitioners have a feeling the oestrus number in production animal populations is increased by full
moon. In our study we analyzed associations of dairy cow and swine reproduction data time series with lunar cycle
phases.

Material and methods

Data was gathered from four cattle and two swine large scale farms. The data sets covered the time period between
1995 and 2014 (except one of the pig farm having five year long data set only). The lunar cycle phase association
with the daily oestrus number and the success rate of insemination was analyzed by Poisson and logistic regression,
respectively. In the pig farms during the study period oestrus synchronization was used on both farms. Because in
the involved dairy cow farms the synchronization became commonly used since 2008 the whole time series were
divided by that year to two parts and analyzed separately. According to the methodology was proposed by Cajochen
et al. (2013) the lunar cycle data was obtained from the Mincher Astro Archiv:
http://www.maa.mhn.de/StarDate/moonphases.html. All statistical analyzes were performed using the R language
and environment (R Core Team 2014).

Results

In the period without synchronization the daily oestrus number on two cattle farms (Farm1 and Farm 2 in Figure 1)
showed positive (8.7%, 14.5%, p<0.005), on one farm (Farm 4 in Figure 1) negative (-6.3%, p=0.04) significant asso-
ciation with the full moon phase. During the synchronized period these relationships were lost. The results of the
analysis of Farm 3 data did not show any statistically significant (p<0.05) association.

On the pig farms we found that success rate of insemination is significantly higher on certain periods of the lunar
cycle comparing to other periods (Figure 2). On farm 1 the success rate is increased with insemination on day 7-8th
(OR: 1.05, 95%Cl: 1.02-1.08, p=0.001) and 21st (OR: 1.06, 95%Cl: 1.02-1.10, p=0.007) of lunar cycle. On farm 2 the
new moon (OR: 1.08, 95%CI: 1.03-1.14, p=0.003) and the 24-25th day (OR: 1.05, 95%Cl: 1.01-1.10, p=0.02) of lunar
cycle showed similar association.

Discussion

On two of the four cattle farms the results showed that there is a significant increase of the insemination numbers
around the full moon. This may suggest that the oestrus synchronization might be adaptive to the moon cycle stages
if the producer would need more homogenized insemination pattern in time. But these results have considerable
limitation since one of the cattle farms showed the opposite phenomenon. Further data should be collected from the
farm studied in this work and from others to clarify the possible reasons of the contradiction.
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In the case of sow conception rate the results are more convergent, meaning that on both studied farm there are two
significant conception rate peek. In the first and about the third quarter there was found a higher probability of con-
ception of sows. These results are more concordant than in the case of cattle insemination clusters, but should be
certified on more populations. If the conception rate peeks presented can be certified on further populations then the
oestrus synchronization protocols might be adapted to this rule.

It is very important to mention as the study presented is a retrospective observational study it can't provide any
causal relationship between reproductive features and the lunar cycle stages. Even the presented results can be
generalized until the understanding of the dependency of physiological processes on lunar cycle will be far away.

Conclusions

We got contradictive results on the relationship of full moon and daily oestrus number increase of cows. But half of
the study population is concordant with the empiria of farmers, inseminators. The results regarding the conception
rate increase of sows in the first and the third quarter of lunar cycle are new in production animal literature. But, due
to our current knowledge one can formulate very week biological relationship speculations on the statistical associa-
tions are presented only.

Figure 1. Sum of cattle insemination numbers on lunar cycle day in the study period.

215



Figure 2. Conception success of insemination of sows in the study period.
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Introduction

Diarrhea is one of the main reasons for economic losses (treatment costs and animal losses) in calves, is a multifac-
torial disease that is associated with inflammation in the gut. The active ingredients plant-derived quaternary Benzo-
phenanthridine and Protopine alkaloids (QBA+PA) are known to have anti-inflammatory effects and a positive impact
on intestinal integrity.

The incidences of infectious diseases among dairy calves are great, and recent reports indicate that 7.8% of heifer
calves born alive die before weaning (NAHMS, 2007); the period of highest morbidity is from birth until weaning.

Other authors have considered additional factors associated with diarrhea were breed (Svensson et al., 2006), the
placement of indoor calf pens against outdoor, keeping grouped calves on a slatted concrete floor versus other
floors. these factors in the study were monitored.

The aim of the study was to analyze the effect of QBA+PA on growth performance, as well as on the course and
intensity of diarrhea of calves.

Material and Methods

A total of 160 Holstein Friesians calves from 2 commercial farms of Tizayuca/Mexico were randomly assigned into 2
groups (control group; trial group with 5 g/meal of QBA+PA product added to the milk replacer from the 3rd until the
23rd day of life). The animals were fed 2 liters of milk replacer per meal (2 times/day) as well as a concentrate and
alfalfa ad libitum. The meals should be given every day at the same time.

After completion of labor, the cow was milking in the first three hours postpartum. A plastic test tube with the sample
of colostrum (300ml approx. temperature milk to 22°C.), which was deposited and the colostrometer specific density
of each sample was determined, the colostrometer has been widely used to estimate IgG concentration in colostrum.
That through a scale measured the concentration of immunoglobulins in mg / ml.

Bacteriological and parasitic analysis of feces (days 3 and 21), also analysis milk replacer were conducted.

Calves were weighed individually on a large veterinary animal platform scale (Arlyn Scales, East Rockaway, NY) at
day 1,7, 14 and 21, of the study.

Results

Data demonstrable that of the total calves, 96.8% took colostrum appropriately (immunoglobulins between 50 to 140
mg / ml colostrum). Ingested colostrum average in the experiment was 80.4 for both groups, whereas 3.1 % took an
insufficient amount consequently. immunoglobulins between 20 to 50 mg / ml colostrum. In no case was there immu-
noglobulin concentration below 20 mg / ml of colostrum. Coincidentally the animals fed colostrum shoddy introduced
in laboratory analysis hypoproteinemia.

Table No. 1
Analysis Milk Replacer

Farm|Fat |Protein|Lactose|Total Solid|{Solid Non Fat

A 14035288 [7.93 |15.55 11.50

B [3.83 45 5.1 14.14 10.3
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Table No. 2
AVERAGE WEIGHT GAIN. Kilograms

Group Initial weight|Final weight|Gain

Control 38.794 42.840 4.046

Experimental|37.824 43.421 5.597

Discussion

General morbidity rate was 37.5 %. with no significant differences among the groups and the mortality rate was 2.5
% which is below the national parameters, however no significant differences between the study groups. In the con-
trol group occurred two deaths from diarrhea and the trial group no, the control group had a lethality rate for diarrhea
of 15.38 %.

The average duration of diarrhea was lower in the experimental group 2.4 days vs. control group: 3.2 days SD 1.25
(P =0.07). ; But in the experimental group does not use any antibiotic, in the control group ranch routine is followed
as administration of antibiotics (Flunixin Meglumine, Enrofloxacin or Oxitetraciclin) to treat diarrhea.

The most common bacteria found in the feces were Escherichia coli. and Bacillus spp. 38 cases of Entamoeba spp.,
3 Eimeria spp., 1 Cryptosporidium parvum and 1 Giardia sp. were found. All cases of Eimeria and Giardia were in the
control group. Cryptosporidium was the case in the experimental group. Cases of Entamoeba no significant differ-
ences 45.8 % of cases were in the trial group.

Conclusions

The QBA+PA had a positive influence on the well-being of the calves, weight gain and support to remedy intestinal
disorders leading to lower persistence of diarrhea and no death due to diarrhea.
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THE EFFECT OF ANTIMASTITIS CONTROL PROGRAM ON THE AETIOLOGY AND INCIDENCE OF MASTITIS
IN TWO COWS BREEDING IN SLOVAKIA
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Summary

In the study are presents the results of applying of six-month antimastitis measures in two dairy herds with compara-
ble conditions, and their effect on the changes in the aetiology as well as to reduce the incidence of mastitis. Applica-
tion of concretely methods of prevention and therapy as hygiene during milking teat disinfection after milking, the
sanitation of housing, retreatment 30, respectively 14 dairy cows during lactation and treating each cow udders be-
fore drying off, were at the end of the monitoring caused a reduction of the prevalence of mastitis in holding A from
the original 34.8% to 11.8%; in holding B from 38.2% to 8.1%. In holding A were clinical mastitis 27.9%, (acute,
subacute and subclinical) at the beginning of the monitoring period at while after half of the monitored year were
already only 5.4%. In holding B were clinical mastitis (31.8%) and were reduced to 2.7%. Comparable conditions
breeding technology, management levels and uniform mastitis control program are manifested in the relatively stable
incidence of latent mastitis in each of the examinations (6.9% and 6.4% in holding A, respectively 6.4% and 5.4% in
holding B).

Keywords: herd, dairy cows, mastitis control, reduction, pathogens
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Introduction

Mastitis is the most devastating disease of dairy animals despite of improved management practices and dry cow
therapy, mastitis remains worldwide problem of major economic threat to the dairy farmers. For polyetiological and
multifactorial character of secretory mammary gland there is no generally valid antimastitis program with a guaran-
teed effect (Mason, 2006). The methods applied in each antimastitis program must take account of diversity of bacte-
rial agents causing mastitis in dairy herds and second trait technologies and breeding level (Barkema et al., 2009).
The aim of the study was in comparable terms of two dairy holding during the six-month application of standard
methods of antimastitis program to record the changes in the aetiology and reduction the incidence of mastitis.

Materials and Methods
The location and course of the experiment

The experiment was carried out in herd A (204 dairy cows, S. Lubovna) and holding B (110 dairy cows, Gelnica).
Slovak Pied cattle breed were situated in both holdings. Experiment consisted of an initial analysis of the incidence of
mastitis in both holdings, subsequently from design and application of rational and damping antimastitis preventive
measures while complex examination of the two herds following the six months to serve for the evaluation of the
effectiveness of the measures.

Holdings characteristics

The holdings were comparable conditions: loose housing, feeding, clearing manure, the milking parlor. Milking hy-
giene program was conducted irregularly or incomplete.

Herd A has a problem with the required of medically innocuous water, removal of dung from housing is inadequate,
cows are milked in the parlour Boumatic 2x10 (Madison, Wisconsin, USA), with SCC 800 x 103.

The holding B characterizes the milking parlour DeLaval 2x5 tandem (Tumba, Sweden). The herd is complemented
by high pregnant heifers from own breeding. The level of housing in the house with litter and feeding operation char-
iot into the corridor can be evaluated as good. In contrast, the breed had to solve the problem of decreasing produc-
tion for the occurrence of chronic mastitis, and high number of atrophic quarters.
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Examination and analysis

Complex examination herds included: review of actual farming anamnesis, bacteriological investigation of mixed milk
samples, clinical examination and evaluation of the mammary gland California mastitis test according to Jackson and
Cockcroft (2002). Bacteriological examination of milk samples, and in monitoring the application of proposed proce-
dures was carried out according to Vasil (2004).

Milk samples were inoculated onto blood agar (Oxoid LTD, UK), cultivated at 37°C for 24h and biochemical identified
using the STAPHYtest, STREPTOtest, ENTEROtest (Erba-Lachema, Brno, Czech Republic) according to Vasil et al.
(2004). All identified Staphylococcus spp. isolated from milk samples were in vitro tested on Mueller-Hinton agar
(HiMedia, Mumbai, India) by disc method after 24 h incubation at 37°C, on resistance to 13 types of antibiotics. The
bacteria were assessed as resistant or sensitive by reference zone according to manual instruction of producer.
Based on the above examination results were each expressed: prevalence, incidence and proportion of the forms of
mastitis. Bacteriological finding and results of susceptibility of bacteria isolated from clinical cases of mastitis to avail-
able antibiotics are taken into account in the selection of products for the treatment of mastitis in lactating or treat-
ment udder at drying off.

Results and discussion

An analysis of the aetiology of initial tests showed that the main priority is elimination of the major pathogens of
mammary gland and S. agalactiae in a holding A, and S. aureus in both holdings in the form of antibiotics therapy
during lactation. By means of the antibiotic intramammary preparations with proven effect in holding A were treated
with total 30 cows, that clinical cases and finding S. uberis, S. dysgalactiae and Corynebacterium spp. Among the 14
intramammary treatment in holding B, were cows with clinical mastitis caused by the bacteria Corynebacterium spp.,
coagulase-negative staphylococci (CNS) (S. chromogenes, S. epidermidis and S. warnen).

Along with continuously application the standard antimastitis measures was reached after six months the reduction of
the mastitis in holding A from the original value 34.8% to 11.8% and holding B from 38.2% to 8.1%. The occurrence
of S. agalactiae, S. uberis, Bacillus spp. and Citrobacter spp. in both holdings was eliminated.

Conclusion

In this work were presented the results of the effect of the six-month application antimastitis measures proposed
conditions from each of the two holdings in form of the reduction of occurrence of mastitis and decrease of number of
udder pathogens in milk of cows.

From the bacteriological analysis resulted in need of the mainly rapid treatment of cows with the finding of S. aureus,
S. agalactiae and Corynebacterium spp. Other cases with findings CNS, Aerococcus viridans, and Corynebacterium
spp. are long term recommended to register and at the last milking lactating treated with intramammary preparation.

After eliminating the major pathogen in organizational and material preparation were continuously applied all the
measures proposed. Changes have been made mainly the involvement of workers on the final effect.
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EFFECT OF STRUCTURED AND ENRICHED WITH MINERALS WATER FOR MINK WELLNESS AND PRODUC-
TION
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Department of Food Safety and Quality, Veterinary Academy, Lithuanian University of Health Sciences, Kaunas,
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Summary: Aim of the study was to investigate effect of structured and enriched with minerals water for mink well-
ness and production.

Based on the collected results we determined that structured and mineral enriched water has no significant effect on
mink weight. Results showed that mineralized and alkaline water have improved quality of mink fur approximately
30%, while the fur quality of control group has decline by 20%.

After studying blood samples we determine that blood indicators of both test and control group were in within normal
limits except MCV, MCHC, RETIC, MPV, PLT. Control group MPV was 61.75 fL, in A group 3.26%, in B group
8.70%, in C group 8.90%, in D group 11.62% lower than in control group. MCHC in control group was 28.56 g/dL,
while in A group was 5.23% lower, in B group 4.69% lower, in C group 3.90% higher, in D group 0.92% lower. Con-
trol group RETIC indicator was 84.09 K/uL, in A group 51.20%, in B group 57.06%, in C group 48.23%, in D group
48.56% higher. MPV in the control group was 4.76 fL, in D group 37.37% higher than control group. PLT rate was
lower than normal pale only in control, B and C groups.

Keywords: mink, fur, production, blood indicators, structured, amber, quartz, flint, alkaline, water, effect

Introduction: Fur farms are facing with variety of viral, bacterial origin diseases, liver, kidney and other organ disor-
ders. This adversely affects the well-being of animals also their production. This problem is particularly relevant to
farmers that are why veterinary specialists keep working on researches for various preventive and health improving
measures which does not contain any chemicals that can have a negative impact on animal health. Natural preven-
tion and treatment measures have the better results are not harmful to the animal's health, and even enhances their
constitution.

Material and methods: Research methodology: for investigation was used minks raised in farm. We chose 25 fe-
males and 25 males. They were divided in to 5 groups (A, B, C, D, K). Each group was given to drink different type of
water: amber (A), quartz (B), flint (C) and alkaline (D). Water was made by soaking minerals in to it, except alkaline
which was made using ionizer. Control group (K) was drinking ordinary farm water. Minks have been weighted three
times- before, in the middle and in the end of the study. Also we assessed the quality of fur before and after re-
search. Blood morphological test was performed as well before and after study.

Results: Based on the collected results we determined that structured and mineral enriched water has no significant
effect on mink weight.

Results showed that mineralized and alkaline water have improved quality of mink fur approximately 30%, while the
fur quality of control group has decline by20 %.

After studying blood samples we determine that blood indicators of both test and control group were in within normal
limits except MCV, MCHC, RETIC, MPV, PLT. Control group MPV was 61.75 fL, in A group 8.70%, in B group
8.90%, in C group- 3.26%, in D group 11.62% lower than in control group. MCHC in control group was 28.56 g/dL,
while in A group was 4.69 % lower, in B group 3.90% higher, in C group 5.23% lower, in D group 0.92% lower than
the control group. Control group RETIC indicator was 84.09 K/uL, in A group 39.82%, in B group 27.45%, in C group
31.62%, in D group 27.90% higher than in control group. MPV in the control group was 4.76 fL, in A group 19.32%, in
B group 2.08%, in C group 27.88%, in D group 37.37% higher than control group MPV. PLT rate was lower than
normal pale only in control, A and B groups. PLT in control group was 129.8 K/uL, in A group 45.21%, in B group
19.58% higher.
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Discussion: According to the study, the results of minks weighing showed that no significant difference between the
control group and experimental groups, although during experiment feeding ration was not changed. Fur quality was
assessed before and after the study. According to a study established that minks fur quality improved by 30%, when
minks were given to drink flint and quartz water. When minks were given to drink amber and alkaline water has im-
proved by 20%. Mink's blood morphological indicators test was performed before experiment and after drinking 40
days. Based on the results was detected that the blood indicators which were in the normal range before the experi-
ment have changed slightly and remained in norm. A comparison of A, B, C, D groups and the control group indica-
tors which were below or above the normal range, we found that the PLT, C (flint water) and D (alkaline water)
groups have risen to norm and was significantly different from the control group PLT. A and B groups PLT also in-
creased, but did not reach norm. PLT indicator shows the platelets in the blood. Platelets ensure blood clotting and
show that there are viral diseases. RETIC blood indicator increased in A, B, C, D groups, in K group did not change.
RETIC - shows a young, immature red blood cells (reticulocyte) count. Increased quantity shows the regeneration
phase after anemia, tissue hypoxia, or hemolysis.

Conclusions
1. Structured and mineral enriched water has no significant effect on mink weight.
2. Structured water is enriched with minerals and improves the coat quality of mink.
3. These waters have an impact on blood characteristics.
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SEROPREVALANCE OF NEOSPORA CANINUM IN COWS IN BURDUR REGION: INVESTIGATION OF IT’S RE-
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Summary: The purpose of this study is to determine the seroprevalence of Neospora caninum in the cows in Burdur
region and to establish how seroprevalence varies in the cows having the problems of abortus and infertility in their
history.The material of the study is composed of 400 cows. Sera samples were analyzed for antibodies against N.
caninum using a commercially available competitive ELISA (c-ELISA) kit (VMRD, USA). According to the ELISA test
results, seroprevalence of N. caninum in the region of Burdur was found to be 5.3%. Considering the results of this
research, the presence of N. caninum in Burdur region has been revealed and the fact that N. caninum should not be
ignored especially in abort cases has been emphasized.

Keywords: Abort, Neospora caninum, Infertility, Cow.

1. Introduction: Neospora caninum,an apicomplexan protozoan parasite closely related to Toxoplasma gondii was
first described in dogs in Norway in 1984 and was described as a new genus Neospora, type species N. caninum, in
1988 and later in a wide range of other mammals including cattle, goats, horses, and sheep. (7,9). The life cycle of N.
caninum is only partially known, but the dog has recently been established as its definitive host (12). Recently, en-
zyme-linked immunosorbent assays (ELISAs) with whole tachyzoite antigens also have been described for the identi-
fication of Neospora-infected hosts (6,8). Epidemiologic studies of bovine abortions in various regions of the world
indicate that Neospora infections account for 3 to 42% of abortions in dairy herds whose causes have been diag-
nosed (3,4,5,11).Seroprevalence of N. caninum were reported different region of Turkey in previous studies. The
seroprevalence rate of were as follows: Van (2) 4.88%, Kayseri (10) 7%, Malatya 4%, Mus 4.86%, Bingdl 4.69%,
Elazig 15% (1) and Sakarya (13) 9.2%.

This study was performed to investigate the status of N. caninum infection by cELISA among healthy and aborted
dairy cattle in Burdur region and to establish how seroprevalence varies in the cows having the problems of abortus
and infertility in their history.

2. Materials and Methods

2.1. Study area: The study was conducted in eight districts (Burdur city center, Bucak, Aglasun, Yesilova, Kemer,
Cavdir, Karamanli, Gélhisar) of Burdur Province (Turkey), including Burdur city.

2.2. Experimental animals: The material of the study is composed of 400 cows from different ages and breeds, 49
of which aborted, 58 of which are infertil, 48 of which are pregnant and 245 of which are identified as healthy accord-
ing to the findings of reproductive anamnesis.

2.3. Blood samples: Blood samples were collected from the jugular vein in sterile tubes. Sera were removed after
centrifugation at 3000 rpm for 10 minutes and stored -20 °C until serological tests were made.

2.4. Serological method:The antibodies to N. caninum in the sera were detected by a competitive cELISA using a
commercially available test kit (VMRD, Pullman, USA).

2.5. Statistical analysis: The prevalences found in seropositive cows in the provinces were compared using the chi-
square test.

3. Results: Seroprevalence of N. caninum in cattle in the region of Burdur in relation to age, and breed with regard
to origin, breed,age and reproductive anamnesis are presented in Table 1.The highest prevalance of N. caninum
infections were observed in 2-4 age group (%7.7) and this prevalance was followed by <2 age group (%6.4) and =4
age group (%4.2). Seroprevalence was not significantly different between age groups (p>0.05). Seropositivity rates
obtained by c-ELISA were %5.7 in Holstein breed, %5.1 in Montofon breed, %4.5 in cross-breed and %3.6 in Simen-
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tal breed. Seroprevalence was not significantly different between cattle breeds. (p>0.05). Neospora caninum infection
according to reproductive anamnesis was evaluated, antibodies to N. caninum were found in 8 of 49 aborted animals
(%16.3), in 4 of 58 infertil animals (%6.9) in 3 of 48 pregnant animals (%6.3) and in 6 of 245 healthy animals (%2.4).
The prevalence of N. caninum was significantly higher in the aborted cows than in non-aborted cows. There was a
significant difference (P < 0.01) in the seroprevalence of N. caninum between aborted cows and healty animals.

4. Conclusion: Considering the results of this research, the presence of N. caninum in Burdur region has been re-
vealed and the fact that N. caninum should not be ignored especially in abort cases has been emphasized.
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Examined  Infected Prevalence
(no) (no) (%)
Qrigin
Merkez 50 1 2
ABlasun 50 4 g
Bucak 50 2 4
Cavdir 50 2 4
Karamanh =0 1 2
Kemer 50 2 4
Galhisar 50 4 g
Yesilova 50 5 10
Breed
Holstein 283 16 5.7
simmental 56 2 36
Mantofan 39 5.1
Crosshreed 22 45
Age (years)
=2 47 3 6.4
2-4 ol 7 7.7
>4 262 11 4.2
Reproductive.
anamnesis
Aborted 49 B 16.3
Infertil 58 4 69
Pregnant 48 3 6.3
Healthy 245 & 24
Total 400 21 5.3

Table1. Seroprevalance of Neospora caninum in Cows in Burdur Region with regard to origin, breed, age and re-

productive anamnesis.
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Summary

The present study aimed at evaluating the epidemiology of M. bovis and M. alkalescens infections in a Slovakian
dairy herd displaying chronic mastitis. For this purpose, MLVA was applied to M. bovis and M. alkalescens isolates to
elucidate their genetic relatedness in order to trace routes of infection and dynamics of dissemination. From the in-
vestigated dairy herd a total of 3705 milk samples were collected at different time points in 2012-2014. Mycoplasmas
were isolated and identified using cultural procedures and a total of 61 M. bovis and 38 M. alkalescens isolates were
selected for genotyping. Between 2012 and 2014, M. bovis and M. alkalescens were recovered from 216 and 199
milk samples, respectively. Isolation of both pathogens was reduced over the study period due to control measures.
MLVA revealed a unique allelic profile for the majority of M. alkalescens isolates while genotyping of M. bovis recov-
ered in 2012 generated heterogeneous profiles separating isolates into one main and 11 minor groups. In 2013 and
2014, only M. bovis isolates representing heterogeneous profiles were present. MLVA results indicate the introduc-
tion and spread of a single M. alkalescens strain throughout the herd. Genotyping of M. bovis suggests and a clonal
emergence of a unique M. bovis subpopulation in 2012 and multiple sources of infection over time. Control measures
reduced the prevalence of both mycoplasma species but were unable to eliminate the pathogens.

Introduction

Mycoplasma (M.) bovis is the most important etiological agent of bovine mycoplasmosis predominantly associated
with therapy-resistant mastitis and calf pneumonia responsible for considerable economic losses in the cattle indus-
tries. In contrast, M. alkalescens has only been occasionally reported as cause of bovine mycoplasmosis but recent
recurrent isolations in the absence of other pathogens suggest that it may constitute an emerging pathogen. In order
to characterize the epidemiology of M. bovis, several genotyping methods have been applied for intra-species differ-
entiation including Multiple Locus Variable Number of Tandem Repeat (VNTR) analysis (MLVA). By addressing ge-
netic micro-variations between isolates, MLVA has shown to be a simple but reliable technique for the surveillance of
M. bovis epidemiology. For M. alkalescens, no molecular typing methods have been developed so far. With the se-
quenced genome of a French isolate, M. alkalescens has recently turned amenable to MLVA for bacterial typing.

Materials and methods

From the investigated dairy herd (approx. 2500 cows) a total of 3705 milk samples were collected at different time
points in 2012-2014. After the initial screening of milk samples for mycoplasmas in 2012 (n=1588), groups consisting
of mycoplasma-positive individuals (Mpos) strictly separated from the remaining mycoplasma-fee herd (Mneg) were
created and rigorous management including controlled animal movement was implemented to minimize the risk of
disease transmission. Mycoplasmas-positive cows were culled if economic breakeven points were reached. In 2013,
only milk samples from the Mneg herd were investigated (n=1654), followed by a re-examination of the Mpos group
(n=108) and examination of selected animals from the Mneg herd (n=355) in 2014. Bovine mycoplasmas were iso-
lated from samples and identified to the species level using cultural procedures and PCR-RFLP. A total of 61 M.
bovis and 38 M. alkalescens isolates were selected for genotyping and the type strains of both pathogens were in-
cluded as references. For M. bovis, a previously described MLVA typing scheme was employed (Spergser et al.,
2013). Prior to the study, MLVA for M. alkalescens comprising 5 selected VNTR loci was established based on the
genome sequence of a French M. alkalescens isolate. VNTR profiles of both M. bovis and M. alkalescens were re-
corded as character data using allelic profiles and dendrograms were constructed using neighbour-joining. In addi-
tion, median-joining networks for inferring M. bovis intra-species phylogeny were performed.
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Results

Between 2012 and 2014, M. bovis and M. alkalescens were recovered from 216 (5.8%) and 199 (5.4%) milk sam-
ples, respectively. Co-infections were found in 47 milk samples (1.3%) solely present in 2012. Isolation of both
pathogens from milk samples was reduced over the study period. MLVA revealed a unique allelic profile for all M.
alkalescens except for two isolates exhibiting a single discrepancy in one VNTR locus. Genotyping of selected M.
bovis recovered in 2012 (n=51) generated heterogeneous profiles (n=12) separating isolates into one main group
comprising 34 isolates, two minor groups each containing 4 isolates, and 9 singletons. In 2013, only singletons were
present (n=5) from which two exhibited profiles found in 2012. Genotyping of M. bovis recovered in 2014 (n=5) re-
vealed 3 singletons (one isolated from the Mpos group) and two indistinguishable isolates, the latter descending from
a singleton present in 2013.

Discussion

In the present study, the prevalence and epidemiology of M. bovis and M. alkalescens infection in a Slovakian dairy
herd has been evaluated using cultivation procedures and molecular typing employing MLVA. Overall, intervention
strategies including strict separation of reagents, controlled animal movements, and culling reduced the prevalence
of both agents within the herd but failed to eradicate the pathogens. Using a newly established MLVA method for
intra-species differentiation, a remarkable dissemination and persistence of a single M. alkalescens strain within the
herd was evident. In contrast, genotyping of M. bovis isolates recovered at the initial examination in 2012 generated
heterogeneous profiles suggesting multiple sources of infection. However, the majority of M. bovis isolates from 2012
clustered into one group exhibiting a unique and indistinguishable profile indicating a clonal emergence and spread
of a unique M. bovis subpopulation within the chronically infected herd. Following strict control measures this unique
M. bovis strain was successfully eliminated from the herd replaced by heterogeneous types recovered in 2013 and
2014 highly suggesting new introductions of M. bovis from several sources into the herd over time.

Conclusions

MLVA results indicate the introduction and spread of a single M. alkalescens strain throughout the Slovakian dairy
herd. In contrast, genotyping of M. bovis suggests multiple sources of infection, the predominance of a single unique
strain in 2012, and the introduction of new strains into the herd in 2013 and 2014. Control measures reduced the
prevalence of both mycoplasma species including the predominant M. bovis strain but were unable to eliminate the
pathogens from the herd.
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e Summary

This paper describes investigations the nutritive values (moisture, fat, protein, Ash, carbohydrate, cholesterol, energy
and salt contents) as well as chemical indicators spoilage (total volatile base nitrogen content and thiobarbituric acid
value) of commercially Egyptian salted Hydrocynus forskalli and Alestes baremose. Mean percentages of moisture,
fat, protein, ash, carbohydrate & sodium chloride were 56.29 & 52.05, 5.57 & 8.29, 22.29 & 21.73, 15.39 & 17.39,
0.44 & 0.42, 14.54 & 17.57 in salted Hydrocynus forskalli & Alestes baremose, respectively. Mean content of choles-
terol was 14.13 mg/100g & 23.42 mg/100g in the salted fish species, respectively. Energy values (kcal/100gm) were
with a mean of 140.71& 164.29 in the two species, respectively. Indicators spoilage were detected with a mean val-
ues as 34.36 mg/100g &37 mg/100g for total Volatile Base Nitrogen (TVB-N) and 0.11 mg/ MDA/Kg & 0.11 mg/
MDA/Kg for thiobarbituric acid (TBA) value in the examined salted species, respectively. The statistical analytical
results pointed that there was a significant difference (p<0.01) in moisture, fat, ash, sodium chloride between salted
Hydrocynus forskalli and Alestes baremose. Moreover, there was a significant differences variation in protein content
& energy values (p< 0.05). On the other hand, no significant difference (p<0.05) in carbohydrate, cholesterol, total
volatile Base nitrogen & thiobarbituric acid value between the Egyptian salted Hydrocynus forskalli and Alestes
baremose. The present study concluded that the Egyptian salted fish of H. forskalli and A. baremose are source of
protein content. Species of A. baremose have high content of fat, cholesterol than species of H. forskalli. Cholesterol
content as well as TVB-N content and TBA values of the examined species lies within the acceptable limit.

¢ Introduction

Ripening of fish by salting goes back to ancient time and is a common tradition in some Mediterranean countries.
During processing and storage of salt-dried fish several changes occur in fish muscle texture and chemical composi-
tion. Several researchers (EI-Sheshnagui, 2006; Egbal, et al. (2010), Abbas and Khogalie, (2012) investigated the
nutritive value of commercial salted fish.

o Material and Methods

Forty two samples of salted fish Hydrocynus forskalli and Alestes baremose (21 of each species). The samples were
collected randomly from salted—fish retail outlets in Assiut city, Upper Egypt.

Samples were prepared, and the nutritive values percentage (moisture, crude protein, ether extract, ash) were esti-
mated according to AOAC (1995).

Total carbohydrate was calculated on dry weight basis according the following formula:
Total carbohydrate % = 100 - (protein % + fat % + ash %)

Determination of cholesterol, thiobarbituric acid (TBA) and total volatile base nitrogen "TVB-N" were estimated ac-
cording to Pearson (1976), Ohkawa et al. (1979), Pasin et al. (1998).

Statistically analysis was done by using SPSS 20 (Scientific Package of Social Science) version and applied mean,
standard deviation, correlation (Sperman correlation), student T-test and ANOVA test.
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¢ Results

Table (1): Statistical analytical results of chemical composition%* of some Egyptian salted fish (n=21 for each species)

Constituents Species Min. Max. Mean *SE P value
Moisture H. forsaklli 46.47 62.17 56.29 +0.79 0.001**
A.baremose 43.01 55.91 52.05 +0.61
Protein H. forsaklli 15.77 28.2 22.22+0.73 0.561***
A.baremose 18.92 26.77 21.73+0.43
Fat H. forsaklli 1.86 8.37 5571043 0.001**
A.baremose 3.92 15.45 8.29 + 0.65
Carbohydrate H. forsaklli 0.30 0.77 044 £0.03 0.653***
A.baremose 0.32 0.63 0.42 £0.02
Ash H. forsaklli 12.80 18.60 15.39 £ 0.30 0.001*
A.baremose 14.2 19.95 17.39 £ 0.42
Cholesterol H. forsaklli 0.43 46.74 14.13+2.79 0.139**
A.baremose 1.578 70.526 23.42 £5.49
NaCl H. forsaklli 12.29 18.42 14.54 £ 0.36 0.001*
A.baremose 14.04 23.11 17.56 £ 0.57
TVB-N H. forsaklli 233.8 499.8 343.36 £17.87 0.219**
A.baremose 177.8 548.8 373+15.616
TBA H. forsaklli 0.007 0.228 0.108 £ 0.016 0.854***
A.baremose 0.005 0.432 0.114 £ 0.024

*The results are average of duplicate analysis
** Significant difference (p<0.01)
*** No Significant difference (p<0.01)

o Discussion

Results recorded in table (1) pointed the chemical composition and spoilage indicators of Hydrocynus forskalli and
Alestes baremose. The statistical analysis of moisture content, shown that there was a significant difference between
Hydrocynus forskalli and Alestes baremose in moisture %, fat%, sodium chloride and ash% (p<0.01). This variation
content may be attributed to species variation. Moreover, the two salted species showed no significant difference in
protein and cholesterol contents (p< 0.01).

With respect to the chemical tests (TVB-N & TBA), they were indicated spoilage; it was found that there is no signifi-
cant difference between Hydrocynus forskalli and Alestes baremose (p<0.05). The obtained data proved that 28.6%
and 14.3% of the examined Hydrocynus forskalli and Alestes baremose were unacceptable, respectively, in which
the TVB-N exceed 400 mg/100gm, and this may be attributed to longer storage period.

+ Conclusions

Salted Hydrocynus forskalli and Alestes baremose are source of protein content. Alestes baremose have high con-
tent of fat, cholesterol and energy values than Hydrocynus forskalli. There are significant difference between Hydro-
cynus forskalli and Alestes baremose in moisture, fat, ash, values and sodium chloride. Cholesterol content of the
examined species lies within the acceptable limit. Most of the examined fish have TVB-N content and TBA values
within the acceptable limits.
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e Summary

This investigation was planned to evaluate the sensitivity of methicillin-resistance Staphylococcus aureus (MRSA)
and methicillin-susceptible Staphylococcus aureus (MSSA) strains to some different disinfectants. Eight common
disinfectants were applied in concentrations as povidone-iodine 7.5%, Dettol 1%, quaternary ammonium compound
0.5%, MetriCide28 2.6%, AntisepticaCombi Surface 1%, formalin 0.5%, hydrogen peroxide 3% (10 v/v) and ethanol
70%. Minimal inhibitory concentrations (MICs) for the disinfectants against each microbe were determined. The ob-
tained results of MICs% of the eight applied disinfectants against MRSA were 1.875, 0.6, 0.125, 0.325, 0.25, 0.0625,
no sensitivity to hydrogen peroxide, 8.75, respectively. While, The results of MICs% against MSSA were 0.9375,
0.0375, 0.0156, 0.01015, 0.0625, 0.0156, 0.0937 and 1.0937, respectively.

¢ Introduction

The emergence of pathogenic microorganisms resistant to commonly used antibiotics is a worldwide concern of the
21st century. One of the most important bacteria in this regard is Staph. aureus, in particular its methicillin-resistant
strains. Reemergence of diseases thought to be controlled or eradicated and the development of new drug-resistant
organisms continue to be life and welfare threatening in all parts of the world (Greene, 2006).

MRSA is now a huge burden in addition to MSSA for most healthcare institutions around the world and is by far the
most significant antibiotic-resistant hospital acquired pathogen we have ever encountered (EARSS, 2005).

o Material and Methods

Cultures: MRSA and MSSA strains were previously isolated and obtained from milk and its surrounding animal milk-
ing environment in the study of Sayed and Kotb (2011), from 60 dairy cattle houses including 30 for cows and 30 for
buffalos.

Refreshment of the cultured strains was done according to Mazzola et al. (2009).

Inoculum preparation for MIC: The broth culture was incubated at 35-37°C until it achieved turbidity of the 0.5
McFarland standard as described in NCCLS (1997).

MIC determination: This test consists of determination of disinfectants agent spectrum of action, according to resis-
tance of the studied microorganisms. It was developed the determination of MIC for every disinfectants agent,
through the classic method of 2 fold successive dilutions according to Mazzola et al. (2009). The lowest concentra-
tion of test substance where there was no visible bacterial growth was defined as MIC.

Types of the used disinfectants

Disinfectant Composition Concentration
Povidone-iodine 7.5% iodine 7.5% (equivalent to 0.75% available iodine) 7.5%
Dettol chloroxylenol 4.8% (v/v) 1%
Quaternary ammonium 10% (Whv) benzalkgnium chlloride, mono quaternary mixture of alkylben- 0.5%
compound zyldimethylammonium chlorides

MetriCide28 glutaraldehyde 2.6% 2.6%

100g contained 8g glutaraldehyde, 5g benzalkonium chloride and 3g

AntisepticaCombi Surface didecyl dimethyl ammonium chloride 1%
Formalin formaldehyde 37% 0.5%
H20; (10 vol.) H202 3% 3%
Ethanol 70% ethanol 70% (v/v) 70%
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¢ Results

MIC for disinfectants solutions to reduce MRSA and MSSA bacteria population over 6-log1o

Disinfectant MRSA (mg/l) | MRSA (%) | MSSA (mg/l) | MSSA (%)
Povidone-iodine 7.5% 18750 1.875 9375 0.9375
Dettol 6000 0.6 375 0.0375
Quaternary ammonium compound 0.5% 1250 0.125 156 0.0156
MetriCide 28 3250 0.325 101.5 0.01015
AntisepticaCombi Surface 2500 0.25 625 0.0625
Formalin 625 0.0625 156 0.0156
H202 (10 vol.) - - 937 0.0937
Ethanol 70% 87500 8.75 10937 1.0937

o Discussion

Although formaldehyde is a high-level disinfectant, the health-care uses of formaldehyde are limited by its irritating
fumes and its pungent odor even at very low levels (<1 ppm) as well as its role as a suspected human carcinogen
linked to nasal and lung cancer (OSHA, 2002).

The obtained result of no effect of hydrogen peroxide against MRSA was nearly agreed with VessoniPenna et al.
(2001) that may be attributed to presence of catalase or other peroxidases in these organisms can increase toler-
ance in presence of lower concentrations (McDonnell and Russell, 1999) or using lower concentration of hydrogen
peroxide.

Suller and Russell (1999) reported that killing of MRSA strains was more delayed than killing of MSSA during expo-
sure to some disinfectants. As well as, Irizarry et al. (1996) reported that overall, the MICs for some disinfectants
were 5-10 times greater in the methicillin-resistant than in the methicillin-sensitive strains (p < 0.001).

o Conclusions

The examined MRSA and MSSA strains were sensitive to the different disinfectants applied except MRSA was not
sensitive to hydrogen peroxide 3% (10 v/v), moreover, it was found that MSSA was sensitive than MRSA to all the
applied disinfectants.

o References

EARSS (2005): annual report 2005. European Antimicrobial Resistance Surveillance  System.
http://www.rivm.nl/earss/result/Monitoring reports/ accessed 6 September 2006.

Greene, L. (2006): Emerging infectious diseases, Infection Control Today, 10 (9), 46.

Irizarry, L.; Merlin, T.; Rupp, J. and Griffith, J. (1996): Reduced susceptibility of methicillin-resistant Staphylococ-
cus aureus to cetylpyridinium chloride and chlorhexidine. Chemotherapy, 42(4): 248-252.

Mazzola, P.G.; Jozala, A.F.; Novaes, L.C.L.; Moriel, P. and Penna, T.C.V. (2009): Minimal inhibitory concentration
(MIC) determination of disinfectant and/or sterilizing agents. Brazilian J. Pharmaceutical Sci. 45, n. 2, abr./jun.
McDonnell, G. and Russell, A.D. (1999): Antiseptics and disinfectants: activity, action, and resistance. Clin. Micro-
biol. Rev. 12(1):147.

NCCLS (1997): Performance Standards for Antimicrobial Disk Susceptibility Tests: Approved Standard M2-A7. Na-
tional Committee for Clinical Laboratory Standards, Wayne, PA, USA.

OSHA (2002): Formaldehyde: OSHA Fact Sheet: Occupational Safety and Health Administration, 2002.

Sayed, M. and Kotb, S. (2011): PCR method for detection of mecA gene in methicillin-resistance Staphylococcus
aureus (MRSA) strains isolated from milk and milking surrounding environment. Assiut Vet. Med. J. 57 (128): 97-117.
Suller, M.T. and Russell, A.D. (1999): Antibiotic and biocide resistance in methicillin-resistant Staphylococcus
aureus and vancomycin-resistant Enterococcus. J. Hosp. Infect. 43(4): 281-291.

VessoniPenna, T.C.; Mazzola, P.G. and Silva Martins, A.M. (2001): The efficacy of chemical agents in cleaning
and disinfection programs. BMC Inf. Dis. 1:16.

232



INCIDENCE OF LEAD AND CADMIUM IN MARKET BUTTER AND CANNED GHEE
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Egypt

e Summary

This investigation was designed to detect and/or measure lead (Pb) & cadmium (Cd) in imported & locally butter and
canned ghee products. A total of 90 random samples were collected from Assiut, Egypt; and examined using ZEEnit
700P Atomic Absorption Spectrophotometer with Graphite Furnace Unite (AASG). The obtained results revealed
mean values of Pb were 0.2909+0.0397, 0.5869+0.0868, 0.4542+0.0902 and 0.7674+0.0864 ppm for the imported
butter, locally made butter, imported canned ghee and locally canned ghee samples, respectively. While for Cd,
mean values were 0.00348+0.002, 0, 0 and 0.0134+0.0091 ppm for the examined samples, respectively. The mean
values of Pb in unpacked and packed imported butter samples were 0.3746+0.0521 and 0.1654+0.0417 ppm, re-
spectively, while for Cd were 0.0053+0.0033 and 0.00068+0.00068 ppm, respectively.

¢ Introduction

Dairy cattle may be more susceptible to the accumulation of Cd & Pb than beef cattle (Alonso et al., 2003). While,
post-milking contamination were from processing equipment, reagents, accidental contamination during storage and
marketing and leaching from containers (Ukhun et al., 1990).

Pb and Cd are among the most abundant heavy metals and are particularly toxic. The excessive content of these
metals in food is associated with etiology of a number of diseases (WHO, 1992 & 1995).

o Material and methods
Sampling: A total of 90 samples were divided as:

Butter samples: 60 random samples of imported and locally-made (30 samples each). The locally made (cooking
butter) were collected from different villages of Assiut, Egypt. The imported samples were obtained from different
groceries in Assiut as packed (12 samples) and unpacked (18 samples).

Canned ghee samples: 30 random samples of imported and locally (15 samples each). The samples were obtained
from supermarkets in Assiut, Egypt.

Samples preparation: All glassware were washed (before use) with distilled water, soaked in nitric acid (30%), then
rinsed in de-ionized water and air dried. Each sample (following weighing) was transferred into a clean digestion
flask.

Digestion procedures: Each sample (0.5 g) was treated with 5 ml nitric:perchloric acid mixture (4:1 v/v) as de-
scribed by Kolmer et al. (1951). A blank (without sample) was prepared in the same manner.

Pb & Cd analysis using AASG (Perkin-Elmer Atomic Absorption Spectrophotometry model 2380, USA): The analy-
sis was carried out in the Central Laboratory of Faculty of Veterinary Medicine, Assiut University, Egypt.

Quantitative determination: Pb & Cd concentrations were calculated according to the equation described by Hor-
witz (2000) as C = Rx D/W

C = concentration of heavy metal (mg/kg) wet weight (ppm)

R = reading of element concentration on digital scale of Atomic Absorption spectrophotometer

D = final volume of prepared sample in ml

W = weight of the wet sample

Statistical analysis: General linear model (G.L.M) of S.A.S. (2001) was used. The significance differences between
the means treatment of procedure were tested by Duncan Multiple Range Test (Steel and Torrie, 1982).
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¢ Results

Pb & Cd concentrations (ppm) in the examined samples

sample (no.) ele- ;’:::;ILZ min. max. mean value saf"p!es no. > poer-
ment no. (%) value value missible limit (%)
imported butter (30) Pb 24 (80) 014 | 065 |0.2909+0.0397 24 (80%)
imported butter (30) Cd | 4(133) | 0.0083 | 0.056 |0.00348+0.002 1(3.3%)
locally made butter (30) Pb | 29(96.6) | 0074 | 1.86 | 0.5869+0.0868 29 (96.6%)
locally made butter (30) Cd 0(0) 0 0 0 0 (0*)
imported canned ghee (15) | Pb 12(80) | 0093 | 09 |0.45420.0902 12 (80%)
imported canned ghee (15) Cd 0(0) 0 0 0 0 (0™
'(?‘;‘;”y made canned ghee| o | 44933 | 0226 13 | 0.0864+0.7674 14 (93.3%)
'(‘j‘;‘”y made canned ghee| oy | 5133 | 0099 | 0102 | 0.0134+0.0091 2 (13.3%)

* according to CE Regulation (2001), Codex Standard for food grade Salt (2006)
** according to EOSQC (1993)
0 represents non-detectable value (ND)

Mean valuexSE (ppm) of Pb & Cd concentrations in the examined samples

Cd Pb sample (no.)
0.00068+0.00068 | 0.1654+0.0417 | packed imported butter (12)
0.0053£0.0033 |0.37462+0.0521 | unpacked imported butter (18)
0.00348+0.002 {0.2909°+0.0397 |imported butter (30)

0 0.58694+0.0868 | locally made butter (30)

0 0.4542¢+0.0902 |imported canned ghee (15)
0.0134+0.0091 |0.7674%£0.0864 |local canned ghee (15)

a,bmeans significantly different (p< 0.05, ANOVA, Duncan’s test)
¢.dmeans significantly different (p< 0.05, ANOVA, Duncan’s test)
e.fmeans significantly different (p< 0.05, ANOVA, Duncan’s test)
0 represents non-detectable value (ND)

o Discussion

The acceptable permissible limit of Pb was 0.02 ppm by CE Regulation (2001), Codex Standard for food grade
salt (2006), and for Cd was 0.05 ppm by EOSQC (1993).

Presence of Pb & Cd in the imported butter samples may be due to the atmospheric condition during processing and
packaging procedures; therefore, the mean value of Pb & Cd in the unpacked samples was higher than that in the
packed ones. Cabrera et al. (1995) found that the ceramic or plastic containers used for dairy products can release

Cd or metals.

¢ Conclusions

The examined imported butter and ghee samples were better than the local ones in its Pb & Cd contents.
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e Summary

This investigation was done to study the fate of some heavy metal residues during manufacture of some milk prod-
ucts. Buffalo's milk and its manufactured milk products were analyzed for estimation of lead (Pb), cadmium (Cd) &
aluminum (Al) using ZEEnit 700P Atomic Absorption Spectrophotometer with Graphite Furnace Unite (AASG). The
results showed 82.86, 90.3 & 89.55% of Pb, Cd & Al, respectively, were removed in skim milk during cream manu-
facture; 0, 20.38 & 78.86% of Pb, Cd & Al, respectively, were drawn into butter milk during butter manufacture; ghee
produced from such butter caused reduction in Pb, Cd & Al levels by 17.03, 3.07 & 28.15%, respectively, than found
in that butter; Kareish cheese produced from such skim milk contained 45.26, 18.64 & 71.36% of Pb, Cd & Al, re-
spectively, and comparatively lower than that skim milk.

¢ Introduction

Pb, Cd & Al in cow’s milk are of interest because of their toxic nature (Munoz and Palmero, 2004), and they are
readily transferred through food chains and are not known to serve any essential biological function (Liu, 2003).

The principle source of Al daily intake is milk and dairy products as 36% (Biego et al., 1998). Al cooking utensils are
widely used and in the food industry, hence the intake of Al from such utensils is of great concern (Lopez et al.,
2000).

o Material and methods
Samples

Bulk milk: A total of 20 kg of market buffalo's milk was obtained from Assiut, Egypt; and then divided equally as 10
kg for test milk and another 10 kg as control milk.

Test milk: After thoroughly mixing of the 10 kg test milk, 1 ml was taken to determine the existing heavy metals un-
der investigation.

Test milk products: The rest of 10 kg test milk was subjected to manufacture milk products. From each of the
manufactured milk products and by-products, 1 g and/or ml was taken as a test sample.

Control milk & milk products: After thoroughly mixing of the 10 kg control milk, 10 ml (1000 mg/L) of each of stan-
dard stock solutions of heavy metals (Merck, K GaA, 64271 Darmstadt, Germany) of lead (Pb), cadmium (Cd) and
aluminum (Al) was added. That is means 1 mg/kg of each metal was added to the milk (1 ppm), then, 1 ml was taken
as a standard milk sample (control) and the rest was subjected to manufacture milk products.

Manufacturing of milk products: Milk products were manufactured in the milk products laboratory of Faculty of
Agriculture, Assiut University, Egypt.

Samples preparation: All glassware were washed (before use) with distilled water, soaked in nitric acid (30%), then
rinsed in de-ionized water and air dried. Each sample (following weighing) was transferred into a clean digestion
flask.

Digestion procedures: Each sample (0.5 g) was treated with 5 ml nitric:perchloric acid mixture (4:1 v/v) as de-
scribed by Kolmer et al. (1951). A blank (without sample) was prepared in the same manner.

Metal analysis using AASG (Perkin-Elmer Atomic Absorption Spectrophotometry model 2380, USA): The analysis
was carried out in the Central Laboratory of Faculty of Veterinary Medicine, Assiut University, Egypt.

Quantitative determination: Metal concentrations were calculated according to the equation described by Horwitz
(2000) as C=R x D/W
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C = concentration of heavy metal (mg/kg) wet weight (ppm)

R = reading of element concentration on digital scale of Atomic Absorption spectrophotometer
D = final volume of prepared sample in ml

W = weight of the wet sample

e Results
Fate of elements% during milk products manufacture in relation to initial milk (100%)

Al% control|Al% test|Cd% controlCd% testPb% controlPb% testmilk product
1.64 1.52 8.86 8.76 4.08 3.65 |cream
98.03 89.55 88.53 90.30 92.78 82.86 [skim Milk
0.14 0.15 6.35 6.08 3.07 2.89 |butter
1.44 1.19 1.89 1.78 0.89 0.00 |butter milk
0.00 0.00 5.39 5.23 2.01 143 |ghee
0.12 0.04 0.63 0.19 0.87 049 |morta
71.52 63.90 17.33 16.84 42.91 37.50 |[Kareish cheese
14.97 5.30 64.94 66.58 47.45 33.21 |whey

o Discussion

Curdling of cheese increase Cd concentration compared to initial raw milk and this may be due to its preference for
binding to casein and fat (Coni et al., 1999).

Concentration of Al in the test milk was 5 ppm which was above the reported by WHO (2007) (Coni et al. (1996) ob-
served an increase in Al level after cheese salting.

+ Conclusions

Metals are released by more than 80% into skim milk, with different distribution of metals between whey and Kareish
cheese; and there was a reduction in heavy metals in fat milk products especially ghee and most of heavy metals
escaped to Kareish cheese. So, it advisable during manufacturing a contaminated milk, to manufacture fat milk prod-
ucts especially ghee as it showed a lower concentration of heavy metals than other milk products like cheese.
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Summary

Focal points in MSs play an important role of EFSA's ambassadors. In general the Focal Points support their Advi-
sory Forum Members in the practical implementation of activities related to networking and scientific cooperation,
including ensuring the exchange of scientific information between national authorities and EFSA, supporting compe-
tent organisations under Article 36 of EFSA’s Founding Regulation and EFSA's scientific networks, promoting the
Expert Database and cooperation at national level and raising EFSA’s scientific visibility and outreach in MSs. Activi-
ties of Focal point in the Slovak Republic, which is appointed at the Ministry of Agriculture and Rural Development of
the SR, are focused mainly on the coordination of national risk assessment including the data collection, strengthen-
ing of scientific cooperation with scientific research organisations, organising of scientific conferences, workshops
and trainings in issues of the food safety, publishing in the field of EFSA's remit and risk communication.

Introduction

General food law of EU Regulation (EC) No. 178/2002 of the European Parliament and of the Council appoints Euro-
pean Food Safety Authority (EFSA) as the competent authority for the scientific risk assessment and the risk com-
munication in the whole food chain at the EU level. To accomplish its mission, EFSA strengthens the cooperation
with the Member States (MSs) through the national networking of EFSA’s Focal points. In the Slovak Republic the
EFSA’s Focal point is appointed at the Food Safety and Nutrition Department of the Ministry of Agriculture and Rural
Development.

Material and methods

To fullfill all Focal point's tasks the cooperation with experts from research, control and practice is needed. Therefore,
Focal point established 25 national scientific expert groups in which more than 340 experts are involved. These
groups partly copy EFSA's scientific panels and they partly copy Codex Alimentarius working groups as well. Having
the experts from different areas concentrated in one place, it gives us a uniform view on the issues of the food chain
safety.

The main activities of Focal point are focused on the national risk assessments coordination, including the data col-
lection and risk communication. Moreover the Focal point ensures the exchange of scientific information within na-
tional authorities, national authorities in the MSs and EFSA, promotes and raises EFSA's visibility at the national
level, educates in the field of the risk assessment, as well as coordinates EFSA'’s scientific networks and publishes in
the field of EFSA's remit.

Results

The main Focal point activities are the coordination of the national risk assessments and the risk communication.
National risk assessment’'s mandates are approved by the independent Committee of Food Safety and Nutrition and
shared among Focal points in the MSs and EFSA, in order to avoid duplicity in this area. Risk assessment outputs,
prepared by the external experts are publicly available for professionals, as well as for the consumers and the all
interested parties at the Focal point website (http:/www.mpsr.sk/index.php?naviD=478&sID=111&naviD2=494).- Addi-
tionaly, risk assessment outputs are shared within FPs in MSs and EFSA. The most interesting outputs have been
identified in the area of animal health and contaminants in the food chain (more than 2.000 clicks on published
documents). From 2007 Focal point has coordinated the preparation of 65 national risk assessments. In 2015, the
Committee of Food Safety and Nutrition approved 4 risk assessments that are going to be prepared in the areas of
Biological hazards, Animal health, Plant health and Contaminants. To raise the level of the national risk assess-
ments, Focal point has organised the national trainings for the experts and scientists. The lecturers have been cho-
sen from the experts nominated for the trainings organised in the framework of the Commissions™ Better Training for
Safer Food (BTSF) programme. A successful set of five risk assessment courses (microbiological, chemical, pest risk
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assessment, nutrition and GMO) has been delivered. Over 2015 - 2018, these five courses are going to continue
and are going to be completed by three other courses (animal health, animal welfare and environmental risk as-
sessment).

To be prepared for possible risks in the food safety area, the permanent exchange of scientific information within
national authorities, national authorities in MSs and EFSA is necessary. Focal point in cooperation with the experts of
25 national scientific expert groups has processed more than 20 requests for information annualy. Most of them are
focused on the issues regarding contaminants and nutrition.

EFSA's cooperation with partners in the Member States has been important since EFSA’s inception. There is the
interaction with many different organisations at national level. Strengthening of the national networking is fostered by
the coordination of Scientific EFSA's Networks and Article 36 organisations. It is the task of the Focal Point to help to
coordinate this interaction and to support scientific cooperation. EFSA's Focal point, that is appointed at the Ministry
of Agriculture and Rural Development of the SR, Food Safety and Nutrition Department, coordinates nine Article 36
organisations and 20 experts in the 15 EFSA's Scientific Networks.

How to interpret the main conclusions of the risk assessment to all interested parties including consumers? That is
the challenge for the risk communicators. Risk communication should be based on transparency, openness and in-
dependency and by this way to strengthen the consumers’ confidence in the food safety. Therefore, Slovak Focal
point cooperates with the national consumer associations in the area of the current food safety information, joint con-
sumer surveys, education projects on the food safety for children and teenagers etc. Focal point has published opin-
ions, recommendation, as well as informative leaflets for consumers.

Conclusions

Focal Points in Member States play important role for the strenghtening of scientific cooperation with EFSA. Only
working together ensure that Europe's food is safe and strenghten the consumer confidence.
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Summary: The aim of this study was to investigate cheap alternative housing system for pigs growing in organic
farms in Lithuania and to analyze organically grown Lithuanian White breed pig’s carcasses and meat quality traits.

Was established that an alternative housing system is fitted for regional Lithuanian Native and Lithuanian White pig
breeds. The studies proved the exclusive quality of organically grown pork carcasses, higher pH level, however the
way of growing had less influence on content and quantity properties of meat.

Keywords: organic pigs, keeping system, meat quality

Introduction: Based on national histories of organic pig production, diverse climatic conditions and national organic
farming regulations, different housing systems are used for keeping pregnant and lactating sows in organic farms in
European countries (Barton, 2002). The aim of organic pig production is to ensure high animal welfare and natural
products. In Lithuania, pork quality is based on mixing and hybridisation of various breeds. Industrial pork producers
are aimed at growing such pigs that grow fast and require less feed. However, old basic pig's breeds, such as
Lithuanian White and Lithuanian Native, are best adapted to the environment and feeds of organic farms.However
organic meat actually does not exist in the market, its traits are not researched in detail.

Material and methods: In 2011-2012 the organically growing pig technology was investigated in D. Vaitelio farm
(Lithuania). Sudy was carried out with 25 pigs (one and two years of age) of Lithuanian White (org. LW) and Lithua-
nian Native (org. LN) breeds. Was evaluated pigs keeping technology, feeding and watering technological parame-
ters, litter size, piglets viability, daily gain, health.

Were analyzed quality indicators of meat from org. LW breed pigs.In meat samples, moisture, general fat, hy-
droxyproline, nitrogen, and pH levels were analyzed. Protein, collagen, connective tissue amount, cholesterol, fatty
acids were measured. Meat colour was determined in linear contrast colour space. Water holding capacity of sam-
ples was investigated evaluating their boiling and defrosting loss. Texture properties of samples were evaluated.

Results: Sows were mated in January and were kept in pig-house to April. From April to November pigs were kept
on perennial grassland. Sows farrowed in May-June. In 2011 the number of live born piglets was 9+1.2 per litter, in
2012 - 8+2.0. Born piglet weight was about 1.5 kg. 2-months age piglet weight was average 15 kg. During study
period fell 2.0% piglets due to injuries. In August 70% piglets have been selling. The remaining piglets were kept
together with sows. The piglets (weight 50.0+10.0 kg) were transferred to pig-house for fattening to 100-120 kg. The
average daily weight gain was about 500-600 g. In December when pigs were 95.0 £ 5.0 kg, were selected 30
breeding gilts and in January gilts was mated. Fatting pigs were slaughtered.

Before farrowing sows were fed grain mixture (50% triticale, peas and 25% to 25% of oats) and perennial grass hay-
lage. Lactating sows were watered and fed individually grain mixture and pasture grass and weaned piglets were fed
grain mixture.

One month after farrowing org. LW sows significantly lost weight than the org. LN sows. LN sow’s constitution was
stronger.

Org. LW breed pig's meatiness parameters and their comparison with LW and their crossbred pigs with 25% of blood
of English Large White (ELW) breed pig’s meatiness parameters according Jukna et al., 2010 are given in Table 1.

Studies of muscle chemical composition, pH, color, texture characteristics, technological characteristics (Table 2)
have shown organic meat qualitative difference.

Meat indicators of org. LW significantly differed from traditionally grown ones (Jukna et al., 2010). General protein
content was not significantly different in traditionally and organically grown meat of LW.
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Organically grown pork samples contained biologically valuable isomers of conjugated linoleic acid and omega-3
alfa-linolenic acid. In organically grown meat, polyunsaturated fatty acids and saturated fatty acids were balanced
respectively 0.19 in loin and 0.15 in ham. Organically grown meat of LW contained higher pH by 0.1-0.2 than tradi-
tionally grown pigs. Organically grown meat was less light (i.e. darker), colour coordinates differed only slightly. In-
strumental texture analysis showed significant differences in texture. Average boiling loss was 35.00, while defrosting
loss was about 2%; differences were minor.

Discussion: In Europe have developed different housing systems for pigs. In some countries sows are at pasture
throughout all stages of pregnancy and lactation. In other countries most lactating sows are housed indoors during
this time. Mixed indoor and outdoor housing systems can also be found. These systems allow combine the advan-
tages of both housing systems. According to our observations, old basic pig’s breeds, such as LW and LN, are best
adapted to the environment and feeds of organic farms. However, according to many researchers, their meat quality
is lower. Studies show that hybrid pigs containing various proportions of the English Large White breed (25%, 50%
and 75%) have better feeding and meat quality properties than purebred LW (Jukna et al., 2010).

Fat at 10t rib of LW that had 25% of blood of English Large Whites was thinner by 6.4 mm, while that of org. LW was
thinner by 6.45 mm than traditionally grown LW. The area of the longest back muscle, weigh of ham, and carcass
muscularity were higher in organically grown pigs than that of traditionally grown Lithuanian Whites, when P<0.001.

In samples of organically grown ham, the average quantity of proteins was 21.8+0.15%, while in loin it was
22.2+0.9%. According to the data of G. Garmiene et al. (2010), loin of Lithuanian Whites contained 22.1% of pro-
teins. Meat of org. LW contained higher pH level, which reached 5.65+0.060, than traditionally grown LW and hybrids
with English Large Whites - respectively - 5.55 and 5.54 (Jukna et al., 2010). Organically grown loin was harder,
more adhesive and more resilient than traditional loin (Garmiene et al., 2010).

Conclusions: Lithuanian White and Lithuanian Native breed’s pigs growing in alternative housing system meet with
requirements of organic animal husbandry and environmental diversity permitted better expression natural animal
behavior with a positive influence on health. The studies proved the exclusive quality of organically grown pork.
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Table-1.-Orgamnically: grown Lithuanian-"White:(org. 'L W) breed pig’s'meatiness-
parameters-and their-comparison with Lithuanian-White (L'W)-and -their-crossbred pigs-
with 25%of ‘blood -of English Large - White(ELW)breed pig’s meatiness  parameters-
according -Jukna-et-al.. 20109

Parameters 100% LWz T50-LWY Org LWo o [Z
x25% ELWx
Longest back muscle- | 30.79+0.483 | 371920 664%**2] 372040 341***
area.-cm’C
Ham-weight. kg™ 10870087z | 11.2820.055%%* 11.10x0.065%** T

Thickness-of fat on- 232520658z | 16.83=0_464*** 17 80x0.363%**
rbs-(at-10% b)), mmz

Musculanty. %l 483704880 | 52.96=0.582***] 56.00=1.000%=*z|z

[&]

#EE_P<0.001-(100% L'W-group- compared -with- 73% LW-x-25% EL'W- group-and - org.
LW-{old-zenotvpe)-group.¥
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Table-2. -‘Pork-ham-and loin-general-fat-amount, cholesterol, proteins, moisture, water

holding capacity'and pH-analvsis ‘results¥

Parameterc Ham Loinz o
General-fat amount, -%0 4 400 2170 4 .60 170z |z
Cholesterol-amount, -g/100gz 85.60z 467z 73950 332 |z
Moisture-amount, %2 73 80z 2370 73204 180z |z
Proteins-amount, %62 21 80 1450 22.20*c 090z |
Collagen-amount, %o 0.750 0.09z 0.72%c 008z |z
Collagen- free- meat- proteins-| 20202 25350 21.30%%% 3800 |z
Connectivetissue-amount, o 370 0350 3_00%=z 028z |z
Water- holding- capacitv.- 2300 0.07z 1.70* 0450 |z
bound water. -g -/ protein, g=
pHZ 5.650 0.06 5600 005z |z

F_.P{D_Dj;.#*._.P{[]_D1;.*#*._.P{D_DDII’
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USING BIOLUMINESCENCE METHOD FOR THE MONITORING OF SAFE PRODUCTION OF MEAT PRODUCTS

K. Veszelits Lakticova, N. Sasakova, J. Venglovsky, M. Ondrasovig, R. Hromada, G. Gregova, T. Comejova

University of Veterinary Medicine and Pharmacy in Kosice, Department of Environment, Veterinary Legislation and
Economics, Komenského 73, 041 81 KoSice, Slovak Republic

Summary

In terms of rapidity of delivering results, examinations using classical microbiological methods fail to meet the re-
quirements of practice which requires quick assessment of sanitation effectiveness or condition of production hy-
giene. The combination of permanent monitoring of hygiene standards and provided results of laboratory tests is
optimal for the production within the time when it is possible, in case of negative findings, to make correction in order
to prevent deterioration of a product. Nowadays, bioluminescence methods are becoming more and more popular.
Bioluminescence methods are new and modern methods distinguished by their speed, simplicity, little time consump-
tion, few personnel needed, easy handling, detection of present contaminants, and in particular, by possibility of im-
mediate correction.

In practical conditions, good disinfecting effects of Topax 66 have been reported. Disinfection of particular surfaces
was effective in all monitored rooms except for the swabs taken in the section room where we observed an increased
total microbial and coliform germs counts present on a saw and a work desk after disinfection. These increased
numbers of germs did not change even after the time until the start of production elapsed. The results obtained by
determination of ATP also indicate contamination during and at the beginning of production. On the basis of the find-
ings obtained by the use of bioluminescence method remedial actions were taken retrospectively.

Introduction

Sanitation is one of the most important functions in the meat industry. Production of meat products must be realised
in clean, hygienically safe conditions. Insufficient cleaning and disinfection in the meat production premises has a
negative impact on manufactured products.

Material and methods

The control of sanitation effectiveness in the meat plant was assessed and compared using two methods: classical
microbiological and bioluminescence method. Swab samples were taken from various surfaces before disinfection,
during production, and after disinfection, in three different rooms of meat plants: slaughter, section, and production.
By using microbiological swabs taken from the surface of 10 cm? we determined the total microbial counts, coliform
germs, and moulds. After 24 hours, we assessed the total microbial counts (TMC) after the their cultivation on MPA
agar at 37°C. Coliform germs were assessed after 24 hours of cultivation on endo agar in thermostat at 37°C.
Moulds were cultivated at 22°C during 5 days. To measure bioluminescence we used HY — LITE NG system from
Biotrace company. Examination of air was conducted by the use of sedimentation method.

Results

Microbiological swabs and ATP swabs taken from the monitored technological devices in the slaughter room indicate
that in the given room, disinfection was performed sufficiently (Table No.1). Hygienic level of surfaces before produc-
tion was good. Depending on production, microbial counts increased during production process.

In the section room, we observed an increased TMC and coliform microorganisms present on the saw after disinfec-
tion. These values did not change even after the time until the start of production elapsed. The total microbial counts
increased during production. The results obtained by determination of ATP indicate the contamination during produc-
tion.

Table No.1 also shows results of microbiological and ATP swabs taken from technological devices in the meat pro-
duction room. Hygienic level of surfaces before production was good. During production, we observed an increased
TMC. ATP results correspond with contamination during production.
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Table No.1, Average numbers of microorganisms present on particular surfaces and technological devices (CFU.10
cm 2) and average numbers of ATP swabs (RLU.100cm) in the slaughter room, section room, production room

Table No. 2 shows results of air examination in the observed rooms of the plant. Before production, the rare inci-
dence of moulds and TMC was observed. During production, the total microbial counts present in the air increased in
direct proportion to production.
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Table No.2, Average numbers of air microorganisms in slaughter, section and meat production rooms (CFU in 1 m?
of air)

Discussion

Cleaning and disinfection as a part of everyday production practice are inevitable for proper food production (VO-
JTASSAK, 2003). Food production hygiene is one of the crucial factors in ensuring production of high quality and
hygienically perfect products (STANGA, 2010).

In this study we focused on hygiene of particular premises in the meat processing plant by using classical microbi-
ological swab method and ATP method. On the basis of the obtained results we can say that disinfection was effec-
tive in all monitored rooms of the plant except for swabs taken in the section room where we observed an increased
TMC and coliform germs on the desk and saw after disinfection. These values did not change even after the time
until the start of production elapsed. The results obtained by determination of ATP indicate contamination on the
abovementioned surfaces. ATP shows the presence of any organic contamination which represents a substrate for
multiplying of microorganisms. Higher values of ATP indicate either the presence of microorganisms or their potential
culture medium (DOSTALEK and BRANYIK, 2005; LOPASOVSKY and POPELKA, 2006; Sukova, 2002; CERESA
and BALL, 2006; RAMSA, 2002; DOSTALEK and BRANYIK, 2005).

For ensuring a good quality of products, it is also needed to minimize the risk of possible contamination by germs
present in the air of production premises. The results show that disinfection of air in the monitored meat processing
plant was effective and it does not have any impact on production process.

Conclusion

The combination of permanent monitoring of hygiene standards and provided results of laboratory tests is optimal for
the production within the time when it is possible, in case of negative findings, to make correction in order to prevent
deterioration of the product, contamination of food processing premises or emergence of food borne diseases.
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Summary

Grape pomace has a high antioxidative activity. The dried wine grape pomace can be used for long-term storage.
Grape pomace should be dried before adding to feed. The aim of this study was to investigate the influence of vari-
ous drying methods on antioxidant potential of grape pomace. The potential antioxidative activity and concentration
of polyphenols of grape pomace were investigated in the samples of Pinot Noir from Poland The concentration of
polyphenols and antioxidative activity was measured in samples dried at 60°C with 6"100W. The antioxidant capacity
of grape pomace detected by ABTS decreased with the increased of microwave power.

Eggs enriched in w-3 fatty acids belong to functional foods. Feed additives such as linseed oil, which contains a high
proportion of w-3 fatty acids, causes changes in the profile of fatty acids in egg yolk (Foster et al 2009). However, the
problem is a susceptibility to oxidation process due to the presence of double bonds in w-3 fatty acids. The oxidation
process induce the formation of peroxides and affects the worse quality of the eggs resulting in: unpleasant odor,
deterioration in taste, texture and color. Toxic products such as free radicals and their degradation products are
formed during the oxidation reaction (Druzyriska and Klepacka 2005.) Synthetic antioxidants such as butylated hy-
droxytoluene and butylated hydroxyanisole, which cause concern owing to possible carcinogenic effects, are widely
used in animal feeds. Therefore, alternative methods are currently beeing investigated (Botterweck et al. 2000).

Grape (Vitis vinifera) is one of the largest fruit crops in the world. The estimated annual world production occurs more
than 60 million tons (Abdelraheem et al. 2013). Grape pomace is the residue left after juice extraction by pressing
grapes in the wine industry. It consists of peels, stems and seeds, and accounts approximately 20% of the weight of
the grape processed into wine (Laufenberg at al. 2003). Recent investigations have stressed the importance of this
by-product from wine processing as plant material particularly rich in a wide range of polyphenols (Yilmaz and Toledo
2006, Guendez at al. 2005). Grapes are rich in flavonoids, including monomeric phenolic compounds and dimeric,
trimeric and tetrameric procyanidins (De Freitas at al. 1998). The concentration of polyphenols determines the anti-
oxidant capacity to scavenge free radicals and terminate oxidative reactions (Yildirim at al. 2005, Rockenbach, et al.
2011). The dried wine grape pomace can be used for long-term storage.

The aim of this study was to investigate the influence of various drying methods on antioxidant capacity of grape
pomace.

The potential antioxidative activity and concentration of polyphenols of grape pomaces were investigated in the sam-
ples of Pinot Noir from Poland. Samples were dried by convective and vacuum-microwave method. In this study,
radical cation (ABTS - 2,2"-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) were used for the measurement of total
antioxidative activity of pomace. The differences between treatment means were evaluated using the Tukey test.
Two levels of significance were presented (P < 0.05 and P < 0.01). All statistical analyses were performed with
commercial software: Statistica 10 (2011).

The highest antioxidant capacity was measured in samples dried at 60°C with 6"100W. The concentration of poly-
phenols and the antioxidant capacity of grape pomace detected by ABTS decreased by 15% and 20%, respectively,
with the increased of microwave power.

Polyphenolics are sensitive to heat and oxygen. We compared different temperatures of drying and different initial
microwave power. Grape pomace with highest antioxidative properties was dried at 60°C with 6 100W. Larrauri at all
(1997) observed also that drying at 60°C did not affect antioxidative properties of grape seeds.
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Grape pomace is a valuable source of natural polyphenols and a powerful antioxidant. Polish grape pomace after
properly drying can be used as a natural antioxidant to inhibit the lipid oxidation in feed.
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Summary

Diet enriched in w-3 fatty acids reduce the risk of thrombosis, myocardial infarction and atherosclerosis. Neverthe-
less, w-3 fatty acids are susceptible to oxidation processes which can be prevented by addition of antioxidants, like
grape pomace, to the feed. The aim of our experiment was to investigate the effect of w-3 fatty acids and grape po-
mace in quails diet on bird’s blood parameters. Laying quails were divided into 4 groups: control (1), grape pomace
(2), linseed oil (3), linseed oil and grape pomace (4). Blood samples were collected three months after experiment
started. The addition of w-3 fatty acids as well as natural antioxidants decreased (P < 0.05) the blood level of triglyc-
erides (more than 40%). In group 4 was observed the higher level (P < 0.01) of alpha-2 globulins.

In human diet, the ratio of w-6 to w-3 fatty acids amounts about 15:1 but should range between 1:1 to 4:1 (Marciniak-
tukasiak 2011, Wongcharoen and Chattipakorn 2005). Many chronic diseases such as atherosclerosis, hyperten-
sion, and cardiovascular disease are caused by lowered intake of polyunsaturated fatty acids (PUFA) and an incor-
rect ratio of w-6 to w-3 fatty acids in human diet (Kubinski 2012). Docosahexaenoic acid (DHA) and eicosapen-
taenoic acid (EPA) are essential for cell membrans and proper brain function (Achremowicz and Szary-Sworst 2005).
Diet enriched in w-3 fatty acids decrease blood pressure and degree of platelet aggregation. Furthermore reduce the
level of triglycerides and low-density lipoprotein (LDL) in the blood. Increased amount of w-3 fatty acids in human diet
reduce the risk of thrombosis, myocardial infarction and atherosclerosis (Oh et al. 1991, Jiang and Sim 1993, Lewis
et al. 2000, Kassis at al. 2012, Reiffel and McDonald 2006).

Nevertheless, w-3 fatty acids are susceptible to oxidation processes because of the double bonds presence. Toxic
products such as free radicals and their degradation products are formed during the oxidation reaction. Free radicals
increase the aging process and cause cells and tissues damage (Druzyrska and Klepacka 2005). Oxidation process
can be prevented by antioxidants addition to feed. Addition natural antioxidants to food reduce the level of triglyc-
erides and LDL in the blood (Lien et al. 2008, Jung et al 2011, Ali et al 2012). In this experiment, we used grape po-
mace as a natural antioxidant and linseed oil as a w-3 fatty acids source to enhance health properties of the animal
quail model (Coturnix coturnix japonica).

The aim of this experiment was to investigate the effect of w-3 fatty acids and grape pomace in quails diet on bird’s
blood parameters.

180 quails were divided into 4 groups: control (1), grape pomace (2), linseed oil (3), linseed oil and grape pomace
(4). Blood samples were collected after three months from experiment beginning. Blood samples were used to de-
termine a lipid profile, liver enzymes: aspartate aminotransferase (AST) and alanine aminotransferase (ALT), protein
electrophoresis. The differences between treatment means were evaluated using the Tukey test. Two levels of sig-
nificance were presented (P < 0.05 and P < 0.01). All statistical analyses were performed with commercial software -
Statistica 10 (2011).

Supplementation of w-3 fatty acids and grape pomace decreased (p < 0.05) the blood level of triglycerides in: 2
group: 13%, 3 group: 22% and 4 group more than 40% in comparison to control group. ALT and AST levels were
normal in each group. No significant differences of total protein, albumins, alpha-1 and gamma-globulins blood level
were observed between all groups. The level of alpha-2 globulins was higher (p < 0.01) in group 4. Albumin/Globulin
ratio was similar in all groups.

The addition of w-3 fatty acids as well as natural antioxidants had significant influence on blood lipid profile. Supple-
mentation of w-3 fatty acids and grape pomace in group 4 result the lowest blood level of triglycerides. ALT and AST
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levels were proper which is the sign of healthy liver. The higher level of alpha-2 globulins in group 4 provides more
effective immune defense in future infections.

Feed additives containing w-3 fatty acids and antioxidants improve the health and the welfare of the quails, therefore,
birds can be kept for a longer period of time.

References:

Achremowicz K., Szary-Sworst K., 2005, Wielonienasycone kwasy ttuszczowe czynnikiem poprawy stanu
zdrowia cztowieka, Zywno$¢. Nauka. Technologia. Jako$¢, 3 (44): 23 -35.

Ali M. N., Hassan M. S., Abd EI-Ghany F. A., Awadein N. B., 2012, Using Natural Antioxidants with or without
sulphate to improve productive and reproductive performance of two local strains at late egg production pe-
riod, International Journal of Poultry Science, 11(4): 269-282.

Druzynska B., Klepacka M., 2005, Charakterystyka preparatéow polifenoli otrzymanych z okrywy nasienne;
fasoli czerwonej, brazowej i biatej i ich wtasciwosci przeciwutleniajace, Acta Scientiarum Polonorum Tech-
nologia Alimentaria, 4(2): 119-128.

Jiang Z., Sim J. S., 1993, Consumption of n-3 polyunsaturated fatty acid-enriched eggs and changes in
plasma lipids of human subjects, Nutrition 9(6): 513-518.

Jung S., Han B. H., Nam K., Ahn D. U,, Lee J. H., Jo C., 2011, Effect of dietary supplementation of gallic acid
and linoleic acid mixture or their synthetic salt on egg quality, Food Chemistry, 129: 822-829.

Kassis N. M., Gigliotti J. C., Beamer S. K., Tou J. C., Jaczynski J., 2012, Characterization of lipids and anti-
oxidant capacity of novel nutraceutical egg products developed with omega-3-rich oils, Journal of the Sci-
ence of Food and Agriculture, 92: 66-73.

Kubirski T., 2012, Produkcja jaj kurzych wzbogaconych w niezbedne nienasycone kwasy tluszczowe, Zycie
Weterynaryjne, 87(5): 386-389.

Lewis N. M., Seburg S., Flanagan N. L., 2000, Enriched eggs as a source of n-3 polyunsaturated fatty acids
for humans, Poultry Science 79: 971-974.

Lien T. F., Yeh H. S., Su W. T., 2008, Effect of adding extracted hesperetin, naringenin and pectin on egg
cholesterol, serum traits and antioxidant activity in laying hens, Archives of Animal Nutrition, 62(1): 33—43.
Marciniak-Lukasiak K.,2011, Rola i znaczenie kwasow ttuszczowych omega-3, Zywnosé. Nauka. Technolo-
gia. Jakosc¢, 6(79): 24-35.

Oh S. Y., Ryue J., Hsieh C. H., Bell D. E., 1991, Eggs enriched in omega-3-fatty-acids and alterations in lipid
concentrations in plasma and lipoproteins and in blood-pressure. American Journal of Clinical, Nutrition, 54:
689-695.

Reiffel J. A., McDonald A., 2006, Antiarrhythmic Effects of Omega-3 Fatty Acids, The American Journal of
Cardiology, 98: 50i- 60i.

StatSoft, Inc., 2011, STATISTICA (data analysis software system), version 10. www.statsoft.com.

Wongcharoen W., Chattipakorn N., 2005, Antiarrhythmic effects of n-3 polyunsaturated fatty acids, Asia Pa-
cific Journal of Clinical Nutrition, 14(4): 307-312.

The research is co-financed by the European Union as part of the European Social Fund.

EUROPEAN UNION G

EUROPEAN * x
SOCIAL FUND gy

251
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Recently, a need to search for innovative products containing naturally derived, animal-safe ingredients has been
observed. Algae, being a rich source of bioactive compounds, may play the role of fodder additive. The aim of the
present work is to investigate the effect of microalgae, microalgae extract and post-extraction residue supplementa-
tion on egg quality parameters.

The biomass of Spirulina platensis was subjected to innovative extraction with CO- in a supercritical state. The appli-
cability of the preparations was tested on laying hens (Lohman Brown, 36 weeks of life), housing in the deep litter
system. A total of 120 laying hens was divided into 4 groups (6 replicates in group): group | - diet supplemented with
microalgae (powdered form), || - microalgae extract (water additive), lll —post extraction residue (powdered form)
and control group (C) - fed with the basal diet. Feeding experiment was conducted for 6 weeks and was divided into
three series. The effect of the preparations on egg traits was examined. Also, a consumer questionnaire (regarding
general appearance, texture of yolk and albumen, smell and taste of eggs) was undertaken to investigate the sen-
sory characteristics of the eggs.

Obtained results demonstrated that microalgae extract had a favorable effect on eggshell strength (20, 10,5 and 5%
higher than in the C, group | and lll, respectively), egg weight (12% higher than in the C) and yolk color (increase in
the yolk color intensity by 13% comparing with the C). Consumers indicated that eggs from microalgae extract group
looked more appetizing, smelled more pleasant and were highest rated based on their texture but were less tasty
than eggs from the other groups. Also, consumers indicated that microalgae positively affects the taste of eggs.

Summarizing, microalgae extract could be potentially used as an alternative for currently used feed additives in poul-
try feeding.
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ANALYSIS OF BACTERIAL CONTAMINATION OF THE ENVIRONMENT ON DAIRY FARM
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SUMMARY

The aim of this study was to investigate the bacterial contamination of dairy farm and rates of antibiotic resistance
among Escherichia coli isolates.

We focused on monitoring of airborne microbial concentration on cattle farm which may present potential risk to the
health of workers and affect the surrounding environment.

We measured also some microclimatic factors (physical, chemical), which can affect health, productivity and welfare
of the housed animals. These factors affect the survival of micro-organisms on surfaces and in the air in animal
houses.

Air samples were collected by means of MAS 100 Eco. After microbial examination of air in order to investigate the
total count of bacteria, coliform bacteria and moulds, we evaluated the results in comparison with relevant physical
(temperature, relative humidity) and chemical parameters and dustiness, which influence the aerial microbial concen-
tration.

The air in animal facilities can be a reservoir of primary and potentially pathogenic or resistant micro-organisms in-
volved in the etiology of infectious and allergic diseases. The highest risk results from resistant Escherichia coli with
production of ESBL (extended spectrum beta lactamases), including cephotaximases (CTX-M), AmpC beta lac-
tamases, carbapenemases (CPC) and plasmid chinolone resistance (PMQR).

INTRODUCTION

Micro-organisms and endotoxins belong to the prominent aerial pollutants in farm animal housings which have been
linked with several production diseases and are assumed to pose a risk to the health of farmers and workers on the
farms and to the neighbouring residential areas around intensive livestock enterprises (WATHES a CHARLES,
1994).

Bacterial antibiotic resistance is transferable by dust particles. If the resistant bacteria are allowed to distribute in the
environment, they will most likely transfer resistance gene to other bacteria of the same or different species. Dis-
semination of these resistant bacteria will not be restricted to a particular geographical area; drug resistance can be
expected to spread steadily to all parts of the Word (NIHAD ADNAN et al., 2013).

Hygiene of housing and good ventilation systems are important factors to be considered in intensive animal produc-
tion. Ventilation systems in livestock housing serve an important function, maintaining a comfortable animal environ-
ment. Ventilation continuously removes the heat, moisture, and odours produced by livestock and replenishes oxy-
gen by bringing in drier, cooler outside air. Adequate air exchange also removes gases such as ammonia (NHs),
hydrogen sulfide (H2S) and methane (CHs) which can be harmful to both animal and stockman health (MESCHER
and VEENHUIZEN, 2003).

MATERIAL AND METHODS

The experiment was conducted at a commercial feedlot in Slovakia, holding an average of 200 dairy cows. The study
was conducted over 4 weeks in April and May, 2014.

From animal houses were collected samples of organic materials (dust, excrements) and air. Samples of aerosols
were collected by an air sampler MAS-100 Eco directly to Petri dishes with respective nutrient agars. In animal
houses we also measured physical microclimate parameters and aerial dusiness. Minimal inhibitory concentrations
(MIC) were determined according to CLSI 2013: VET01-S2. ESBL genes (CTX-M and CMY-2) were detected by
PCR.
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RESULTS

Average concentration of dust particles and airborne bacterias are pressented in Table 1. Dust concentrations were
the highest during manipulation with straw beding and feeding operations (22.6-48 mg/m3).

Total counts of airborne bacteria were high at all sampling sites even if the the dust concentrations were not very
high (8-104 KTJ-m=3 - >105 KTJ-m3). Coliform bacteria in the air ranged from 3-103 KTJ-m- to 3.3-103 KTJ'm-3 and
moulds were present mostly at levels higher than 105KTJ-m-3.

Physical and chemical factors of microclimate can influence not only welfare, health and productivity of animals but
also survival of micro-organisms in the air and persistance of dust particles in the air.

From the point of view of welfare the housing microclimate in the housing was suitable for the animals. Air velocity in
animal houses was very variable due to the problems with ventilation system and abrupt temporary door ventilation.
Concentrations of gases did not exceed the acceptable level (Table 2).

DISCUSSION

Dairy cows are comfortable at lower temperatures and show very small declines in milk production if properly fed,
protected from wind, precipitation, and provided a comfortable, dry place to rest. If these buildings are closed too
tightly during cold weather, moisture and gasses will accumulate, condensation can occur, and poor air quality will
result. During hot weather conditions, a properly constructed dairy barn should act as a sunshade. Ventilation open-
ings provide air movement past the animals to remove excess heat and reduce typical drops in milk production dur-
ing extremely high temperatures (MESCHER and VEENHUIZEN, 2003).

Air microbial contamination is relating to dust concentration. Remaining dustiness increases amount germs in air.
Dust supports agglomeration microorganisms, which are thus protects for adverse environmental conditions
(THORNE a kol., 1992). In poultry houses the highest respirable dust concentrations (up to 10 mg/m3 resp. 1.2
mg/m?3) were found, followed by pig houses (5.5 mg/m3 resp. 0.46 mg/m3) and cattle barns (1.22 mg/m3 resp. 0.17
mg/m3) (SEEDORFA and HARTUNGA, 2009).

Important role in environmental hygiene act especially cleaning, disinfection and effective air condition, which reduce
microflora and decrease air recontamination (WATHES a CHARLES, 1994).

CONCLUSSION

Resistant microorganisms that survive in air in animal houses pose sometimes risk to animals and people particularly
through exposure to infection resistant pathogens and related potential mortality and failure of therapy.

Table 1 Average concentration of airborne micro-organisms and dust particles
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Table 2 Average values of physical and chemical microclimate parameters

In the environmental samples (including air) were detected high numbers of methicillin resistant Staphylococcus
aureus strains and E.coli with the presence of ESBL genes (CTX-M and CMY-2).
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HONEYSUCKLE BERRIES AS A SOURCE OF BIOACTIVE COMPOUNDS IN POULTRY FEEDING - PRELIMI-
NARY ASSESSMENT OF PRODUCTION PROCESS

M. Swiniarska’, A. Wojdylo, S. Opalinski!, M. Korczynski', L.. Bobak3, S. Sobolewska4, Z. Dobrzarski'

'Department of Environment, Animal Hygiene and Animal Welfare, Wroctaw University of Environmental and Life
Sciences, Wroctaw, Poland

2Department of Fruit and Vegetable Processing, Wroctaw University of Environmental and Life Sciences, Wroctaw,
Poland

3Department of Animal Products Technology and Quality Management, Wroctaw University of Environmental and Life
Sciences, Wroctaw, Poland

4Department of Animal Nutrition and Feed Management, Wroctaw University of Environmental and Life Sciences,
Wroctaw, Poland

Lonicera caerulea L. (blueberry honeysuckle, Caprifoliaceae is a rich source of health supporting biological active
compounds that exhibit beneficial activities such as, antioxidant, anti-inflammatory and chemoprotective, thus they
may be useful in the prevention of many chronic diseases.

The aim of the present work is to investigate the composition of nutritional properties in honeysuckle berries. It may
vary depending on the production process. The obtained extract will be applied to laying hens feeding to enrich ani-
mal origin products in phenolic compounds.

Honeysuckle berries were hand-harvested at optimum ripeness in June from a private farming near Wroctaw. Sam-
ples of fruits were dried using two methods: convection and lyophilization. Freeze-dried fruits were subjected to ex-
traction with ethanol, to form an extract containing the valuable biologically active compounds. Polyphenols of blue
honeysuckle in fresh fruits (FF), extract of freeze-dried fruits (E), post-extraction residue (PER), fruits after convection
(CDF) and freeze-drying (FDF) were identified by LC-PDA-QTOF/MS and quantified by UPLC-PDA and UPLC-FL.

The obtained results showed that the main groups of phenolic compounds in honeysuckle were: anthocyanins, phe-
nolic acids, flavonols and flavanols. Lyophilization is more appropriate method of drying fruits. Total amount of poly-
phenols in FDF was higher by approximately 68% compared with the CDF. Berries-based extract is the concentrate
of biologically active compounds, especially anthocyanins. Phenolic content (mg/100g d.m.) in extract was remarka-
bly higher than in others honeysuckle products (47,2, 81, 80,2, 93,6 % higher than in the FF, PER, FDF and CDF,
respectively)

Honeysuckle extract may play the role of functional fodder additive in poultry feeding. This preparation could be po-
tentially applied to enrich eggs in polyphenols to improve antioxidant activity and thus to produce functional food.
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IMPROVEMENT OF KEEPING QUALITY OF RAW COW’S AND BUFFALO’S MILK BY ACTIVATION OF LAC-
TOPEROXIDASE SYSTEM

A. Abdel-Hameid, M. Sayed, A.M. Fareid
Department of Food Hygiene, Faculty of Veterinary Medicine, Assiut University, 71526 Assiut, Eqypt

o Abstract

This study was conducted to evaluate the effect of activation of lactoperoxidase system (LPS) on the keeping quality
of raw cow’s and buffalo's milk stored at ambient temperature. 50 random samples of freshly drawn evening cow's
and buffalo's milk (each 25) were obtained from Assiut, Egypt. Each sample was aseptically divided equally into con-
trol and LP-activated (by adding 10:10 ppm SCN-:H.0.*), then all samples were kept at ambient temperature with
periodical evaluation of keeping quality at 0 h, 12 h and every followed 3 hours till milk spoilage occurred. The ob-
tained results showed pronounced difference as the average extension of shelf life of LP-activated milk was 5.52 h in
cow's milk and 5.88 h in buffalo's milk.

« INTRODUCTION

It has been proved that small addition of naturally occurring substance in the lactoperoxidase system (LPS) would
stimulate the indigenous antibacterial system in milk and considerably extend its shelf life time (FAO/WHO, 1991).

o Material and methods

Activation of lactoperoxidase system (LPS): The 50 random samples of freshly drawn evening cow's and buffalo's
milk (each 25) were aseptically divided equally into control and LP-activated according to FAO/WHO (2005).

Keeping quality (K.Q.)

Sensory: Off flavor was tested according to ADSA (2005). The sensory attributes including overall acceptability
(OAA) were evaluated using age point hedonic rating scale (0-9).

Sanitary: Clot on boiling (COB) & alcohol precipitation test (APT): FAO/WHO (1999)
Bacteriological: Aerobic plate count: APHA (1985), coliforms, fecal coliforms & E. coli count (MPN/g): AOAC (1990)

e Results
Analysis of raw cow's milk samples milked at evening and then stored at ambient temperature (n=25)

test |treatment accepted samples Oh [12h |15h (18 h 21h |24 h |27h [30h |33h |36 h |39 h
COB |LP-activated no. 25 (24 |24 24 23 21 (18 |15 |6 1 0
COB |LP-activated % 100 96 (96 |96 |92 (84 |72 60 |24 |4 0
COB |control no. 25 |24 |23 |23 20 (14 |6 0

COB |control % 100 96 (92 (92 (80 |56 24 |0

APT |LP-activated no. 25 24 124 24 21 21 |16 |10 |1 0

APT |LP-activated  |% 100 96 (96 (96 (84 (84 |64 (40 4 |0

APT |control no. 25 24 22 22 (19 (11 {4 0

APT |control % 100196 |88 (84 |76 |44 (16 |0
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Analysis of raw buffalo's milk samples milked at evening and then stored at ambient temperature (n=25)

test |treatment accepted samples  [Oh |12h [15h {18h |21h |24h |27 h |30h [33h |36h |39h
COB |LP-activated | no. 25 25 |25 |24 |22 |20 |14 |12 |7 2 0
COB |LP-activated |% 100 {100 (100 |96 |88 |80 |76 |48 |28 |8 0
COB |control no. 25 (24 |24 |22 |20 |10 |5 2 0
COB |control % 100 |96 |96 (88 |80 (40 |20 |8 0
APT |LP-activated | no. 25 125 |25 |24 |21 |20 (11 |8 1 0
APT |LP-activated |% 100 {100 (100 |96 |84 |80 |44 |32 |4 0
APT |control no. 25 (24 |23 |21 |14 |7 3 0 0
APT |control % 100 |96 |92 (84 |56 (28 |12 |0 0
Average reading of the examined cow's milk samples
36h |33h [30h 27 h 24 h 21h 18 h 15h 12h Oh treatment  |test
1 2 2 3 4 5 6 7 8 LP-activated |sensory
2 3 4 S S 6 8 control sensory
5.6x106|14x106 (4.7x106 (4.4x106 |4.5x106 |4.3x106 |4.1x106 |4x106 |3x106 |6.5%105|LP-activated [TBC
4.5%x106 [5.1x106 |4.3x106 (4.9x106 (4.8 x106 |4x106  |6.5%105|control TBC
8x102 8.62x102|7.42x102(5.62x102(3.76x102|2.62x102|2.36x102|2.78x102|3.5%x10 |LP-activated |coliforms
7.20%102(8.72%102|6.39%102(4.43x102|2.53x102|2.96x102|3.5%10 |control coliforms
0.1x10 [0.110[0.1x10 [0.1x10 [0.1x10 |[1x10  |6x10  [3.5%x10 |1.53x102[1x10 |LP-activated ]ff)f;'s coli-
1410 [04%10 [1.1x10 |[18x10 |1x10  [0.7x10 |1x10 |control  |€C@l Coli
forms
0.1x10 |0.1x10{0.1x10 [0.1x10 [0.1x10 |1x10  |[1x10  |3.3x10 |1.57x102|0.1x10 |LP-activated |E. coli
1.1x10 10.1x10 [1.1x10 [1.8x10 [1x10  |0.5x10 |0.1x10 |control E. coli
Average reading of the examined buffalo's milk samples
36h |33h 30h 27 h 24 h 21h 18 h 15h 12h Oh treatment |test
LP-
1 2 2 3 4 5 6 6 7 8 activated |SEMSOTY
2 2 3 5 6 7 8 control  |sensory
4.8x106|3.5x106 (3.5x106 |3.4x106 |2.8x106 |2.2x106 |2.4x106 |1.9x106 |1.6x106 |1.2x105 LP'. TBC
activated
4.8x106 [4x106 |3.2x106 (2.7x106 (2.6x106 |2.6x106 |1.9x106 |1.2x105|control  |TBC
9x102 |6.57%102|6.66%102|7.19x102|2.58x102|2.99%102/4.04x1024.97%102(3.82%102(2x10 ;St-ivated coliforms
4.41x1021.49%102(3.89%102(4.37x102|4.80%102|3.76x1022x10  |control  |coliforms
0.1x10 [0.1x10 [0.1x10 [0.6x10 |4x10 1710 [2.9x10 |03x10 [5.6x10 |0.1x10 |-F- fecal - coli
activated |forms
0.1x10 [0.1x10 |0.1%10 [6.6%x10 [5.8x10 [5.2x10 [2.2x10 |0.1%10 |control Igf:]'s coli
0.1x10 |0.1x10 |0.1x10 [0.6x10 |0.4x10 |1.7x10 |2.9x10 [0.3x10 (5.6x10 |0.1x10 LP'. E. coli
activated
0.1x10 (0.1x10 |0.1x10 [6.6x10 |5.8x10 |5.2x10 |2.2x10 [0.1%x10 [control  |E. coli
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Summarized shelf life time of the control and LP-activated samples

shelf-life time (h) at ambient|buffalo's milk con-|buffalo's  milk  LP-jcow's milk con-jcow's milk  LP-
temperature trol (h) activated (h) trol (h) activated (h)

Min. 12 18 12 12

Max. 33 39 30 39

average 24.84 30.72 25.2 30.72

extension 5.88 5.52

« Discussion
It was noticed that the control samples spoiled earlier than the LP-activated; and that agreed with FAO/WHO (2005).
o Conclusions

Thiocynate / peroxide added to milk have an effect on improving the keeping quality of milk kept at room tempera-
ture.
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Animal health, welfare and behaviour

PRODUCTIVITY ASPECTS OF THE HEN’S WELFARE UNDER SEMI-OPEN REARING DURING COLD PERIOD
WITH ZN- AND VITAMIN C SUPPLEMENTATION

N.A.Bozakova
Faculty of Veterinary Medicine, Trakia University - Stara Zagora, Bulgaria

Summary

One way for poultry welfare improving in the moderate continental regions is the dietary supplementation of Zn or
vitamin C. The aim of the present study was to monitor the effect of dietary 35 mg/kg zinc (Zn-group) and combina-
tion 35 mg/kg zinc and 250 mg/kg vitamin C (Zn+Vit.C-group) on some productive traits (egg production and live
body weight) in DeKalb Brown hens during the cold winter period. Low ambient temperatures caused a significant
stress to the hens, and influenced negatively the daily egg production(%) : Control -84.81+0.68; Zn-group -
86.39£0.76; Zn+Vit.C-group -87.42+0.74, and live body weight in hens (kg): Control -2.040+0.020; Zn-group -
2.1310.010; Zn+Vit.C-group - 2.15£0.020.

The dietary supplementation of 35 mg/kg zinc and 35 mg/kg zinc + 250 mg/kg vit. C to experimental groups contrib-
uted to higher egg production and preservation of the live weight during the cold winter period. The supplementation
with the combination had a superior effect on egg production and body weight because of the synergic stress-
reducing effect of both compounds.

Keywords: laying hens, cold stress, productivity, zinc, vitamin C.

Introduction

The semi-open rearing of hens during the winter in subtropical and moderate continental regions is characterized
with low ambient temperatures, which have a adverse influence on birds. The cold winter temperatures provoke
thermal stress in hens and worsen their welfare. According to Lin et al. (2006), the response of birds to stress is me-
diated by activation of the hypothalamo-pituitary-adrenal system and is accompanied by a series of physiological and
metabolic changes, which result in reduction of daily egg production and live weight of birds (Sahin et al. 2002; Sahin
et al. 2005).

The use of dietary supplements in these regions during the cold months is economically profitable. For reduction of
the adverse effect of cold stress, Nollet et al. (2008) recommend feed supplementation with zinc due to its antioxidant
and anti-stress effect.

Others included vitamin C in the diet to alleviate cold stress (McDowell, 1989). Sahin et al. (2002) reported that the
addition of 30 mg Zn/kg feed in laying hens submitted to cold stress (6.8°C) decreased blood corticosterone an im-
proved egg laying performance.

The aim of the present study was to monitor the effect of supplementation of 35 mg/kg zinc and combination 35
mg/kg zinc and 250 mg/kg vitamin C on daily egg production and live body weight in hens in DeKalb Brown hens
during the cold winter period.

Material and Methods

The experiments were performed with 885 female DeKalb Brown laying hens at the age of 38 weeks from 1 Decem-
ber 2011 to March 30, 2012 at a private poultry farm near Stara Zagora, Bulgaria.

The birds were reared under semi-open farming system and divided in 3 groups (n=295, ?). Theywere placed in a
semi-opening building 21x7 m. On the south side of the building there was a solid one-meter high wall, and protective
metal mesh up to the roof of the building. The each group was located in a 7x7 compartment (49 m?2), 6.02 birds/m?
(norm 8 birds/m2 as per Regulation 44/2006). Each compartment was covered with 20 cm soft bedding of chopped
straw and cobs and provided with 7 round feeders and 5 drinkers ensuring feeding - 4 cm and drinking — 2.8 cm
widths (Regulation 44/2006).
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DeKalb Brown hens from the first group were used as control (Control group). They were fed a commercial diet (2
842 kJ/kg metabolizable energy, protein 171 g/kg, crude fat 40 g/kg). The diet of the second group was supple-
mented with 100 mg/kg Zinteral 35 (Lohmann animal health, Germany) containing 35 mg/kg zinc oxide (Zn-group).
The diet of third group was supplemented with the same amount of Zinteral 35 and 250 mg/kg vitamin C (L-acidum
ascorbicum, CSPC Weisheng Pharmaceutical, China) (Zn + Vit. C-group).

Microclimatic conditions were determined by routine methods : ambient temperatures and humidity - 2 weekly
thermohygrographs; air velocity - by a catathermometer, the light intensity - by a digital luxmeter; the concentration of
ammonia — by indicator tubes.

Laying capacity was determined as: L egg = N egg / N hens=100%. Live body weight was determined with preci-
sion up to 0.001 kg.

The statistical processing of the results was performed by one-way ANOVA (GraphPad InStat 3.06) at level of
significance P<0.05.

Results and Discussion

The average ambient temperature in the hen’s living area was 5.67+0.50, i.e. substantially lower that the allowances
of 18-25 OC for this category birds.

The evaluation of daily egg laying performance (Fig. 1) showed statistically significantly lower percentages in non-
supplemented birds. Under the influence of Zn and Zn+Vit C, the average daily egg laying performance increased
considerably in treated groups compared to controls.

The live body weight of birds (Fig. 2) was statistically significantly lower in control hens. Under the influence of Zn
and Zn+Vit C, treated hens maintained their live weight with significant differences vs controls.

Birds supplemented with both zinc and vitamin C exhibited significantly higher daily egg laying performance (P<0.05;
P<0.001), and higher live weight (P<0.05) during the cold period. Thus, the supplementation of 35 mg/kg zinc and
the combination 35 mg/kg zinc and 250 mg/kg vitamin C improved daily egg production and live body weight in
DeKalb Brown hens during the cold winter period, because of the synergic stress reducing effect of the both com-
pounds.
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THE USING OF ANIMAL NEEDS INDEX SYSTEM FOR ASSESSMENT THE WELFARE OF COWS IN DIFFER-
ENT HOUSING CONDITIONS

J. Kottferova, E. Tracikova, L. LeSkova, J. Kachni¢, |. Mifio, R. Matos, A. Demeovd, J. Marekova, L. Kottferova, J.
Kisova

Department of Animal Hygiene and Environmental Protection, University of Veterinary Medicine and Pharmacy in
Kosice, KoSice, Slovakia

Summary

The aim of the study was to compare and evaluate the welfare of cows kept on two conventional and two organic
farms using Animal Needs Index (ANI) system. Our total evaluation showed that two farms (No 1 and No 4) were
included in the highest welfare category — one organic and one conventional, both with free housing of cows. The two
farms (No 2 and No 3) that kept the cows tethered were rated as little and fairly suitable. Our experience with evalua-
tion of farms by the system ANI 35L was very positive as the system is rapid and easy to use in practice.

Introduction

In Austria an ,Animal Needs Index* — ANI (,Tiergerechttheitsinindex“ — TGI) has been in development since 1985
(Bartussek, 1999). In Germany a similar system with similar name was developed (Sudrum et al., 1994). The pur-
pose of ANI was to assess welfare of cattle, pigs and laying hens focusing particularly on organic farms. ANI concen-
trates on housing conditions and on their influence on animal welfare. It includes several animal-based parameters
also.

The aim of the study was to evaluate and compare welfare of cows on selected conventional and organic farms using
the ANI system and to verify suitability of this way of welfare evaluation under practical conditions.

Material and methods

Animal welfare was evaluated on 4 farms in Slovakia, 2 conventional and 2 organic. The evaluated category were
dairy cows and nursing cows without production of milk.

Farm No. 1 was a conventional farm. The mean number of dairy cows on the farm was 363. An open herd system
was practised purchasing heifers in calf. Insemination was artificial. Evaluation included a house for dairy cows with
free-housing system. The cows had access to a cattle-run but not to pasture.

Farm No. 2 was a conventional farm. The number of cows on this farm reached 220 on average. The cows were
tethered and could graze on pasture approx. 200 m away from the house. The cows were inseminated artificially.
There was a closed herd system on the farm with heifers kept in the herd and bulls transferred for fattening to an-
other section of the farm.

Farm No. 3 was an organic farm with approx. 120 dairy cows in the herd. The cows were housed in two houses, they
were tethered and no dehorning was practised on the farm. The animals grazed on pasture next to the farm. The
insemination was artificial. There was a closed herd system on the farm with irregular replacement of culled animals.

Farm No. 4 was an organic farm. The were nursing cows without production of milk on the farm. T There was a natu-
ral mating system using bulls housed together with dairy cows. Approximately from half of May till half of November
the animals were kept in pen-folds on pasture and for the remaining period they were housed using a free housing
system.

Evaluation by the ANI focuses on five fields of influence, namely movement, social contact, quality of flooring, clima-
tization and care of stockman (human factor).

The final ANI evaluation consisted of assigning points for relevant criteria which allowed us to classify the farms us-
ing a 6-category system of welfare: < 11 = not suitable with respect to welfare;11 — < 16 = scarcely suitable with re-
spect to welfare;16 — < 21 = little suitable with respect to welfare; 21 — 24 = fairly suitable with respect to welfare; 24
— 28 = suitable with respect to welfare; > 28 = very suitable with respect to welfare.
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Results and discussion
The results obtained allowed us to assess animal welfare on the respective farms as follows:
Farm No. 1:

Of the 4 farms evaluated by the ANI system this farm obtained the highest number of points — 35.0 from 45.5 points
(76.92%) which corresponds to very suitable welfare. From the point of view of animal hygiene the housing facilities
were the best. There was an ample housing space with sufficiently clean deep bedding. Animals did not graze on
pasture but had access to a small (as evaluated by ANI) as well as large cattle run. The access to run was limited —
depending on weather - and they had to share it with animals from the neighbouring object. In the small run there
were heaps of hay which were are used by animals for resting and a non-typical form of comfort-behaviour as the
animals tossed the hay up on themselves using either muzzle or head movements.

Farm No. 2:

This farm rated as the worst from among all investigated farms when using the ANI system - 18.5 points (40.66%) —
and was included in the category little suitable with respect to animal welfare. Serious shortcomings were observed
regarding the housing: cleanliness, slipperiness, insufficient lighting, draft. In 2007 the milk yield on this farm de-
creased down to less than 2000 I/year/cow. According to information that we were able to obtain this was caused by
unsuitable and foul feed. This resulted in dramatic deterioration of health and subsequently also productive parame-
ters. At the time of the experiment the milk yield varied around 3900 I/year/cow.

Farm No. 3:

The system ANI ascribed to this farm 21.5 points (47.25 %) which corresponded to the category fairly suitable. This
was a surprising result as this was an organic farm. However, contrary to the requirements on housing on organic
farms, the animals were tethered. This was, however, permitted by an exception according to Council Regulation No.
2092/91 on organic production. With regard to high incidence of agonistic behaviour (manifested by skin injuries) at
second observation we assumed that hierarchy in this herd was not stabilised. This could result from shorter stay of
animals in the cattle run than declared by stockmen or higher number of replacement animals related to occurrence
of BSE and subsequent compulsory slaughter of 52 animals.

Farm No. 4:

Using the ANI system of welfare evaluation this farm reached 33 points (72.53%) and was included in the very suit-
able category. In comparison with the Farm 1 it lost some points for external cattle run as it did not comply with the
criteria for area and the area of run was added to the internal area. Another shortcoming was the absence of shelter
in pen-folds. Despite that the animals seemed composed and no pathological changes were observed. This was the
only one of the four

Conclusions

Our total evaluation showed that two farms (No 1 and No 4) were included in the highest welfare category — one
organic and one conventional, both with free housing of cows. The two farms (No 2 and No 3) that kept the cows
tethered were rated as little and fairly suitable.
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Animal welfare is the well-being of animals. Concern for animal welfare is often based on the belief that non-human
animals are sentient and that consideration should be given to their well-being or suffering, especially when they are
under the care of humans. These concerns can include how animals are slaughtered for food, how they are used in
scientific research, how they are kept (as pets, in zoos, farms, circuses, etc.) and how human activities affect the
welfare and survival of wild species.

Animal Welfare Legislation in Europe

As regards to united Europe law, EU legislation on farm animals welfare has different levels and focuses. Some leg-
islation is developed for all farm species, while other legislation is species specific. The Council of Europe produces
Conventions, European Commission — Regulations and Directives. The role of the first type of document is to sketch
policy guide for members countries, while second has to set minimum standards for animals. The main themes of
Conventions are: protection of animals during international transports, stunning of animals before slaughter and the
protection of animals kept for farming purposes. Most common are directives which laying down minimum standards
for the protection of: Laying hens — Council Directive 1999/74/EC; Conventionally reared meat chickens — Council
Directive 2007/43; Calves - Council Directive 97/2/EC amending Directive 91/629/EEC; Pigs - Council Directive
2001/88/EC amending Directive 91/630/EEC. EU. Community legislation concerning the welfare conditions of farm
animals in Europe lays down minimum standards. National governments of European Union may adopt more strin-
gent rules provided they are compatible with the provisions of the Treaty.

Animal welfare Legislation in USA

The USA welfare law is more complicated taking into account double legislation, state and federal adopted in this
country.

Federal Laws

As regards to federal laws dealing with farm animals, they may be seen as insufficient. Federal Human Slaughter Act
(1958) is one of a few. American Animal Welfare Act (1966) also does not regulate use of farm animals. In addition
the U.S. has no federal laws protecting farm animals while they're actually on the farms where they are raised. Two
federal laws cover farm animals during transport /1/ and slaughter /2/, but tragically, all poultry species are excluded,
making these protections inapplicable to 95% of land animals killed for food.

1/ Transport: The 28-Hour Law requires that animals transported across state lines for slaughter, by means other
than water or air, be unloaded every 28 hours for rest, food and water. In addition to excluding poultry, this law is
riddled with loopholes.

2/ Slaughter: The Humane Methods of Livestock Slaughter Act (HMLSA) requires that livestock be quickly rendered
insensible to pain before being slaughtered. In addition to excluding poultry, the law exempts certain forms of reli-
gious slaughter such as Kosher and Halal.

State Laws

The majority of U.S. states expressly exempt farm animals, or certain farming practices, from their anti-cruelty provi-
sions, making it nearly impossible to provide even meager protections. Exemptions usually include common agricul-
tural practices that, while common, are often shockingly cruel. Some states include farm animals in at least some of
their anti-cruelty laws, such laws are rarely enforced in favor of farm animals. In state legislation there is visible ten-
dency in recent yaers to amend earlier adopted anti-cruel legislation. This evolution leads to more elastic definition
what is ““accepted”’, “common”’, ‘customary”” and “‘normal”” farm practice. It seems that there is strong opposition
to animal welfare in various circles of American politics which resulted in limited legal farm animal protection.
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Animal welfare organizations

World Organisation for Animal Health (OIE): The intergovernmental organisation responsible for improving animal
health worldwide. The OIE has been established "for the purpose of projects of international public utility relating to
the control of animal diseases, including those affecting humans and the promotion of animal welfare and animal
production food safety."

World Animal Protection: Protects animals across the globe. World Animal Protection's objectives include helping
people understand the critical importance of good animal welfare, encouraging nations to commit to animal-friendly
practices, and building the scientific case for the better treatment of animals. World Animal Protection was founded in
1981. They are global in a sense that they have consultative status at the Council of Europe and collaborate with
national governments, the United Nations, the Food and Agriculture Organization and the World Organization for
Animal Health.

Non-government organizations

Canadian Council on Animal Care: The national organization responsible for overseeing the care and use of animals
involved in Canadian Science.

Canadian Federation of Humane Societies (CFHS): The only national organization representing human societies and
SPCAs in Canada. They provide leadership on animal welfare issues and spread the message across Canada.

The Canadian Veterinary Medical Association: Brings in veterinary involvement to animal welfare. Their objective is
to share this concern of animals with all members of the profession, with the general public, with government at all
levels, and with other organizations such as the CFHS, which have similar concerns.

National Animal Interest Alliance: An animal welfare organization in the United States founded in 1991 promotes the
welfare of animals, strengthens the human-animal bond, and safeguards the rights of responsible animal owners,
enthusiasts and professionals through research, public information and sound public policy. They host an online li-
brary of information about various animal-related subjects serving as a resource for groups and individuals dedicated
to responsible animal care and well-being.

National Farm Animal Care Council: Their objectives are to facilitate collaboration among members with respect to
farm animal care issues in Canada.

Conclusion

Farm animals have been and are an integrated and important part of human society. Animal husbandry is not of
great economic interest, but also forms the basis of significant part of human culture and traditions. The quality of
farm animal’s life depends on human care. This has become a matter of increasing concern in society, and is dis-
cussed in terms of animal welfare. Therefore we consider it necessary to continue in research in this area.
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Abstract

Monitoring of physical activity of mothers and their calves in the herd of breed Czech Red took place was conducted
in May and June in the Czech Budejovice.

Monitoring confirmed the knowledge about the natural behaviour of animals, such as maternal behaviour, grazing
periods, playful behaviour of calves. It was verified that the movement of calves replicates the motion of mothers.
With the increasing age of calves decreased gradually their physical activity, playful behaviour subsided and with
gradual transition to self-herding increased the independence on mothers and the periods of rest and rumination
became longer.

Keywords: cattle grazing, cattle movement, cow, calf, pasture, vitalimeter

1. Introduction

As TOUSOVA and STADNIK (2004) stated, behavioral research of wild animals confirmed that each species and
breed of animal has certain regularities of daily routine, which is governed by the course of a season, by the daytime
or by the developmental stage of each individual.

Cattle in the vast majority of situations move slowly step by step, which can reach the speed at most 5 km.h-1.
Younger and therefore lighter animals move more easily (SPINKA et al., 2009).

KILGOUR et al. (2012) describes in five monitored herds a period of increased grazing in the early morning and late
evening, and in one of these five herds he observed also an increased grazing in the middle of the day. This theory
corresponds to claim VORISKOVA et al. (2001) that grazing during a day is divided into 3-4 periods. The first major
period begins just before dawn and lasts 2-3 hours. The second major period starts after noon and ends at sunset. In
the meantime, there are shorter periods of grazing, both in the morning and in the afternoon but this depends on
temperature and the abundance of grazing.

In order to monitor movement activities of animals on pasture during the day various methods can be used, e.g. etho-
logical monitoring, pedometers or vitalimeters (ALSAAQD et al., 2012; NIELSEN et al., 2010).

2. Animals, Materials and Methods

Monitoring of physical activity of mothers and their calves in the herd of breed Czech Red took place at the School
agricultural farm of University of South Bohemia in the Czech Budejovice. A herd of about 30 cows without milk mar-
ket production was reared on a pasture area of approximately 22 ha and cows with their sucklers were on the pas-
ture all the year round. During the experiment specifically eight cows with calves were studied. Monitored calves
were born in the months of April (3 heifers and 3 bulls) and May (2 bulls). Mothers of calves were cows in the first
lactation (3 of them), 4 cows in the third lactation and one cow in the sixth lactation. To monitor physical activity of
cows vitalimeters connected via receiving antenna on a notebook with the necessary software programs were used.
Monitoring was conducted in May and June.

3. Results and Discussion

It was found that physical activity of the individual calves ran in approximately equal periods. Calves began to be
active in the morning (between approximately 7 and 8 pm), another significant activity was evident around noon and
in the evening. It can therefore agree with the statement of SPINKA et al. (2009), that a frequency of playful behavior
in calves of cattle in the pasture reaches its peak in the morning before breastfeeding and in the afternoon before the
start of grazing. There were no differences between physical activity of calves in terms of gender.

The oldest calf showed a lower physical activity during the day than the youngest calf.
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There is a regular alternation of vital signs of mothers throughout a day. Animals showed the greatest activity at
dawn and dusk, the smallest activity occurred in the middle of the night and also in the middle of the day (graf 1).
This is confirmed by KILGOUR et al. (2012) and corresponds to VORISKOVA et al. (2001).

We confirmed the existing dependency between physical activity of mothers and their calves. The calculated value of
the Pearson correlation coefficient r = 0.928 indicates that there is very tight weave between the number of move-
ments of mothers and the number of movements of their calves in the different hourly intervals. From the course
curves of both mothers and calves can be concluded that the movement of individuals in the herd corresponds with
SPINKA et al. (2009).

Mothers moved occasionally also at night, while in the calves almost any movement was not recorded. In herd we
could observe grazing periods followed by periods of low activity - rumination or resting. In calves playful behavior
was manifested, especially in the afternoon. The curve of physical activity of calves roughly followed by their course
the curve of the mother, only the number of movements reached in the calf lower values in comparison with the
number of movements of its mother. Therefore, in this case no difference in the dependence of calves” movement
activities on the activity of their mothers was confirmed relative to the age of calf, which is proved also by two almost
identical correlation coefficients 0.799 and 0.794. Presumption that the dependence of the calves on their mothers
decreases with their increasing age would likely manifested itself only in case of a higher age gap of calves (graf 2).

It was also found that in the mother in the 6th lactation dependence of movements of the calf was in a closer rela-
tionship than in the mother - heifer.

4. Conclusion

Monitoring of physical activity of Czech Red cattle herd confirmed the knowledge about the natural behaviour of
animals, such as maternal behaviour, grazing periods, playful behaviour of calves. It was verified that the movement
of calves replicates the motion of mothers. With the increasing age of calves decreased gradually their physical activ-
ity, playful behaviour subsided and with gradual transition to self-herding increased the independence on mothers
and the periods of rest and rumination became longer.
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Introduction

Homeopathic remedies are based on plants, animals or mineral substances (Hektoen, 2001). Probiotics have been
defined as live microbial supplements that beneficially influence the host's microbial equilibrium (Oelschlaeger,
2010). Prebiotic oligosaccharides stimulate the growth and colonization of probiotic bacteria beneficial for health
(Rastall et al., 2002). Prebiotics are selectively fermented components facilitating specific changes in the large intes-
tine, both in the composition and growth and in the activity of bacteria in the digestive tract (WANG, 2009).

Material a methods

An experiment was conducted on 45 experimental and 15 control calves that were divided into 4 groups — first Lacto-
bacillus sporogenes, second Ascophyllum nodosum, third PVB homeopathic drugs for verminous conditions and
fourth control. The first blood samplings were taken from day 3 to day 5 of age and the second samplings were done
21 days later. In Lactobacillus sporogenes group the calves were orally administered 1 pill/head/day that was dis-
solved in 2.5 litres of colostrum, later in milk replacer. Ascophyllum nodosum was applied orallywith 2.5 litres of co-
lostrum and later with milk replacer at an amount of 5 ml/head/day. The third experimental group received “homeo-
pathics” per os every day with 2.5 litres of colostrum and later with milk replacer when 20 ml of homeopathics per
head/day that were mixed in water were added to milk replacer. The control group was administered a feed ration
without any supplements.

Results and Discussion

In the table no. 1 is the obtained values in the blood of calves. In both samplings of Lactobacillus group and in the
first samplings of control group and Ascophyllum group the haematocrit value was lower than the reference values
reported by Bouda et al. (1984). Erythrocytes were low in all groups. According to Vrzgula et al. (1990) a decrease in
the erythrocyte count can be caused by anaemia, haemoglobinaemia, dietary deficit of Fe, Cu, Co and proteins. The
urea level was low in all measurements. Kraft et al. (1999) and Jazbec (1990) stated that the low values may be re-
lated with a decreased intake of proteins in milk. Cholesterol values were low in all measurements. Racek et al.
(2006) stated that such a decreased level indicates malabsorption, which is an absorption disorder that may apply
only to the process of absorption e.g. at a disorder of the intestinal mucosa, but it may also arise as a result of insuf-
ficient digestion. The values of zinc were low in the second sampling of all groups measurements. ENGLE et al.
(1997) and JELINEK et al. (2003) concluded that the low level of zinc causes worse growth, loss of appetite, lesions
on skin and mucous membranes, skin formations, weakened immune response, and for these reasons calves can be
more susceptible to infectious diseases. SUCHY et al. (2011) reported that copper deficiency may cause the loss of
hair pigmentation around the eyes, anaemia, diarrhoea and immunity disorder. Cermak et al. (2000) stated that
phosphorus deficiency increases urinary calcium excretion and causes bone decalcification. Jelinek et al. (2003)
reported that the low calcium values could cause many disorders of the health status of calves, especially disorders
of skeleton growth and development, first of all rachitis. According to Slanina (1991) and Racek et al. (2006) calcium
deficiency in calves is a result of the insufficient exogenous supply of calcium to the organism, resorption disorderin
the small intestine, oxidized fat in milk replacers, incorrect Ca:P ratio (increased P), excessive magnesium intake,
which was also found out in this experiment, and vitamin D deficiency in the calf organism.

Conclusion

The investigation of the efficiency of probiotic, prebiotic and homeopathic substances showed positive trends in some
studied values of blood parameters in the blood of calves. But no statistically significant difference between control
and experimental groups was revealed in any studied parameter, and so it is to conclude that in this experiment
these substances did not have a significant influence on the dynamics of haematological and biochemical parame-
ters in the blood of calves from 3 to 26 days of age.
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Recognition and assessment of pain and/or discomfort have played a crucial role in effective prevention and treat-
ment of various ailments. In contrast with human medicine professions dealing with animal health and welfare must
take into account much broader field of interest, which may lead to misunderstanding of animal needs, and resulting
in frequent cases of unnecessary suffering.

Compared to human pain management recognizing pain in animals cannot be carried out by simple interview or sub-
ject’s self-rating. Measuring of various responses to painful stimuli is carried out by parameters that may generally fall
into three main categories: measuring of selected biochemical indices in blood serum/plasma, and saliva, such as e.
g. corticoid hormones (however those may refer also to distress caused by another discomfort except of painful stim-
uli), monitoring of physiological parameters used for basic clinical examination (heart rate, enlarged pupils, etc.), and
assessment of behavioural responses. The latter belongs to the least-researched issue that needs further investiga-
tion for further application in stable management. Behavioural signs of pain in most cases include changes in mood
(communication, reactivity), changes in locomotion and comfort behaviour, as well as changes in diges-
tive/elimination behaviour. Changes in vocalisation are frequently observed. All the given behavioural patterns may
be impaired in the way of increased/decreased level.

According to Bracke et al. (2001) presence of goal-directed behaviour in animals may be noticed. It is characterised
by motivational systems (or so called biological needs) that respond to the certain endogenous or external stimuli by
sets of behavioural responses. Welfare has been defined as a state when primary, and secondary needs are met in
accordance with normal behaviour. When subject is unable to satisfy those needs, we may question whether its wel-
fare is sufficient or not. As stated by Chrousos (2000) such external stimuli as acute stressors (including noxious
stimuli) stimulate the amygdala-sympathoadrenal and hypothalamic-pituitary-adrenal (HPA) axes to elevate plasma
and brain levels of catecholamines and glucocorticoids resulting in enhanced arousal, appraisal, cardiovascular and
cognitive performance in the situation of imminent danger. Painful stimuli thus influence behavioural patterns in dif-
ferent ways depending on their duration and intensity.

Behavioural signs that should serve as criteria for pain assessment are included in Tab. 1.

Advantage in monitoring of behavioural responses is little or no need of direct interaction with animals. However
when assessing different types of pain in different species one has to consider it separately before generalisations
are made about the value of particular sets of indices for assessment (Molony and Kent, 1997).

Assessment for pain or distress can be affected by many complicating factors including the age of the animal, de-
gree of apprehension, the nature and frequency of human contacts, and control of visual, auditory, olfactory and
tactile stimuli. As such, it is imperative that personnel involved in the care and use of animals are knowledgeable of
normal behaviour patterns of the species with which they are working and are able to recognize changes from such
normal patterns (PACUC Guideline, 2013).
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Tab. 1 Behavioural signs of pain

Altered behaviour | Sign Note

Locomotion Unwilling to stand up/lay down Avoiding contact with some types of bed-
Reluctant to move dings/flooring
Lameness/abnormal gait Limited/guarded use of affected limb
Shifting weight Effort to contact with painful and/or itchy area to
Rolling/jumping relieve pain
Pacing, circling
Stomping
Kicking stomach area
Tail flagging

Posture Rigid standing/stiffness Trying to avoid moving/making contact with a body
Arched back part
Weight transfer off the affected limb | Freezing/trying to escape/attack when touched
(partial/total) Abdominal pain

Tucked abdomen
Changed body profile

During chronic painful processes change in mus-
cle volume of affected body parts

Recumbency
Facial expression Eyes rolling
Lips curling
Sweating Excessive sweating is often associated with some
types of pain but also another stressful stimuli
Comfort/resting Rough/dull coat Decreased/lack of self-grooming
Dirty coat (mud, dust) Intensive licking/biting/scratching of altered body
Hair loss (local patches) part/area to relieve pain
Self-mutilation
Altered sleeping patterns
Vocalisation Panting Changed vocalisation patterns expressing pain
Grunting Vocalisation during examination of altered body
Teeth grinding part
Shrieking Vocalise when moving to avoid being handled
Growling
Bellowing
Neighing
Altered behaviour Depression Head down; half-closed eyes
Low reactivity Altered social interactions with another members
High reactivity in a group
Restlessness Isolation from a group

More frequent agonistic interactions
Increased aggression

Flight distance increased

Change in personality

Cognitive dysfunction

Attempt to kick/bite/hunt another individuals
Altered reaction to human staff

Try to escape when handled

When restraint and altered body part touched -
effort to bite/kick

Foraging
feeding/drinking

Decreased appetite
Anorexia
Weight loss

May be spotted during painful processes however
this sign of impaired foraging/feeding behaviour
point to the non-specific reaction to numerous
stressors which account e.g. change of diet, hous-
ing, or social environment

Weight losses point to the chronic painful proc-
esses
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Summary

In Germany, beak trimming of laying hens in alternative housing systems is a usual method to prevent or to reduce
damages due to feather pecking and cannibalism. This practice is a major welfare issue. Therefore, the aim of the
study was to investigate the effect of intact and trimmed beaks on the frequency of injuries in conventionally kept
layers. In total, 16 flocks of 11 farms were monitored during the rearing and laying period. Every farm kept one flock
with intact beaks and one flock with trimmed beaks under same management conditions at the same time. At 7 dif-
ferent points in time, layers were examined for skin injuries. Cannibalism outbreaks (at least 10% of examined birds
show a whole body score = 0.5 cm) were detected in 5 flocks with intact beaks and in 4 flocks with trimmed beaks.
On average, 41.5 % of layers with untrimmed beaks were affected by cannibalism, while 20 % of layers with trimmed
beaks showed skin injuries = 0.5 cm. Birds with intact beaks were 17.5 weeks younger than birds with trimmed
beaks at the time of cannibalism outbreak. The results indicate that there seems to be an effect of the beak condition
by laying hens in the extent of skin injuries and in the age when cannibalism occurred. However, cannibalism was
detected in flocks with untrimmed beaks as well as in flocks with trimmed beaks.

Introduction

In Germany, beak trimming of laying hens in conventional housing systems is a usual method to prevent or to reduce
damages due to feather pecking and cannibalism. Economic and animal welfare problems are caused by feather
pecking and cannibalism, as they may lead to feather damage, injuries and even increased mortality (Wechsler,
1998). On the other hand the proved acute and chronic pain during and after the beak amputation (Gentle, 1990) is a
major welfare issue. The aim of the present study was to investigate the effect of intact and trimmed beaks on the
frequency of injuries in conventionally kept layers.

Animals, Material and Methods

In total, 16 flocks of 11 farms were monitored during the rearing and laying period. Every farm kept one flock with
intact beaks and one flock with timmed beaks under same management conditions at the same time (14 flocks of
the layer line Lohmann brown, 2 flocks of the breeding line Dekalb white). All flocks were housed in floor pens in
combination with an aviary system, with the exception of two flocks that were kept in a classical litter and wire sys-
tem. All of the flocks comprising hens with an intact beak were provided with several manipulable materials (sand
baths, pecking blocks, straw and hay bales as well as colourful plastic objects) to keep the laying hens occupied. The
farms were visited at regular intervals during the rearing and laying period. The first visit was carried out between the
14thand 17t week of age at the end of the rearing period. Flocks were visited after being rehoused on the laying farm
(17t to 23 week of age) and during their peak laying period (26t to 29t week of age). Following visits were carried
out in flocks aged 40 to 41, 52 to 55 and 64 to 65 weeks, respectively. Last examinations of flocks took place at the
end of the laying period in week of age 71 to 77. During the visits, a total of 50 laying hens per flock were randomly
chosen for a scoring of skin injuries. The scoring was performed using a modified scoring system based on that of
Gunnarsson (2000). According to the extent of largest skin injury of the body, scores 0 to 3 were assigned per bird.
Score 0 described a bird without an injury of skin. Score 1 were assigned if the maximal injury of the skin was smaller
than 0.5cm. Score 2 was defined as a maximal skin injury per bird of 0.5¢cm or larger. Score 3 described a bird with a
massive skin injury. According to our definition of a cannibalism outbreak, the flock was affected by cannibalism if at
least 10% of the examined hens showed a whole body score of 2 or higher. In such cases, additional manipulable
material was given, light intensity reduced and salt or magnesium provided via the drinking system to calm the situa-
tion in affected flocks.
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Results

During the rearing period, none of the ten visited flocks showed an outbreak of cannibalism. A total of nine (75%) out
of the twelve examined flocks were affected by cannibalism during the laying period. Cannibalism outbreaks were
detected in 5 flocks with intact beaks (62.5%) and in 4 flocks with trimmed beaks (50%). With the exception of one
flock with untrimmed beaks, both flocks of the same farm were affected by cannibalism in all cases.

Birds with untrimmed beaks showed significant more massive injuries than their beak-trimmed conspecifics in case of
a cannibalism outbreak (Figure 1). On average, 41.5 % of layers with untrimmed beaks were affected by cannibal-
ism, while 20 % of layers with trimmed beaks showed skin injuries =0.5cm. On average, birds with intact beaks
showed cannibalism in week of age 40, while birds with timmed beaks showed cannibalism in week of age 57.5. At
the following visits (3- 17 weeks after cannibalism outbreak), an effect of the emergency procedures was detected
(Table 1). In four of six flocks, the number of massive injuries decreased.

Discussion

According to Niebuhr (2006), the present study detected no indications for cannibalism during the rearing period. In
agreement with the current investigation, Staack et al. (2006) detected wide differences in the extent of injuries be-
tween birds with intact and trimmed beaks during the laying period. Because of the different time of the skin examina-
tion of birds, Staack et al. (2006) showed a lower extent of skin injuries (20% affected layers with untrimmed beaks
and 12% affected layers with trimmed beaks) compared to our study (70.5% affected birds with untrimmed beaks
and 48.67% affected birds with trimmed beaks).

Conclusion

In summary, flocks with intact and trimmed beaks were affected by cannibalism. However, birds with intact beaks
showed a higher extent of skin injuries and a younger age at the time of a cannibalism outbreak than their beak-
trimmed conspecifics. The emergency procedures effected partially a calming of cannibalism.
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AIR FILTRATION SYSTEMS TO PREVENT AIR-BORNE INFECTIONS IN PIG FACILITIES

S. Speck!, J. Pospiech?, D. Rister', U. Truyen', T. Reutter?

'Institute of Animal Hygiene and Veterinary Public Health, University of Leipzig, Germany
2Reventa GmbH & Co. KG, Horstmar, Germany

Introduction: Air filtration systems have already been shown to decrease the risk of porcine reproductive and respi-
ratory syndrome virus (PRRSV) outbreaks in large sow herds. Own studies on different air filter types using equine
arteritis virus (EAV, as surrogate for PRRSV) revealed filtration efficiencies of 298% for certain filters. Based on this
result further experiments are currently performed to assess filtration efficiencies regarding PRRSV, Mycoplasma
hyorhinis, Staphylococcus hyicus, Streptococcus suis, Actinobacillus pleuropneumoniae, and Aspergillus brasiliensis
(as surrogate for other moulds) using different filter media.

Materials and Methods: Two filtration systems for incoming air and one system for recirculating air have been de-
signed. Currently, prototypes for the respective filter technology are tested using EAV and Mycoplasma hyorhinis in a
laboratory test facility. Filter media tested are polyester, glass fibre, and synthetic organic fibre. The specified filter
efficiency varies between 100% for particles >5 um and =95% for particles of 0.4 um. Artificial aerosols are directed
through the different filter media. The difference in pathogen content measured ahead of the filter compared to the
amount measured behind the filter is used to calculate the deposition rate. Virus detection is performed by cell cul-
ture and quantitative real-time RT-PCR. Bacteria are grown and quantified by the spread-plate-method. Based on
these initial experiments, the most effective filter medium will be selected and further evaluated using the above men-
tioned pathogens.

In a second part of the project, the three respective filtration systems will be implemented in a pig production plant
consisting of four identical husbandry facilities. The objective is to determine potential differences in performance
parameters between the filtered and the non-filtered animal facilities.

Results: The results of our investigations will be presented at the meeting.
The project was funded by the Landwirtschaftliche Rentenbank.
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ANIMAL HYGIENE - AN ESSENTIAL FACTOR IN POULTRY FARMING

D. Chvojka, R. Hromada, J. Kos¢o, L. Korytar, M. OndraSovic, K. Veszelits LaktiCova, N. Sasakova, V. Petrovi¢

Department of Environment, Veterinary Legislation and Economics, The University of veterinary Medicine and Phar-
macy in KoSice, KoSice, Slovak Republic

Summary
A flock of broilers can consist of several thousands birds. It is the reason why are the conditions in grow out houses
provided by the farmer very important.

The optimal farming environment is determined by temperature and relative humidity, fresh air circulation, low dust
concentration and illumination intensity and by effective sanitation of breeding spaces.

Introduction

Animal health care, comprising both non-infectious and infectious diseases, can be focused on prevention and eradi-
cation (epidemic diseases), on vaccination strategies, as well as on disease reduction and control of (often endemic)
diseases by either a curative approach or a risk identification and risk management approach.

In each animal rearing a huge amount of interactions exists between animals and environmental factors. Animal diet,
nursing, microclimate and macroclimate belong to the most important exogenic factors in the breeding.

This complex of interactions influences numerous physiological and biological processes in animal organisms and a
performance of breeding animals.

This influence may be positive (higher performance, better immunological status) or negative (physiological burden,
immunosupression), long-lasting or short-lasting, direct or indirect.

EFSA specialists postulated that the most important problems in breedings of broilers are related with their rapid
growth. During the second half of the 20th century, the growth rate of broilers increased 4-fold due to a genetic selec-
tion. Under modern farming methods, broilers bred indoors normally reach slaughter weight at 5 to 9 weeks of age.

During the first week of life, broilers can multiply their weight on average three times. Therefore the genetic selection
of broilers has to be targeted except of the performance also on higher resistance against the environmental factors.

Material and methods

On the studied farm an inadequate sanitation protocol has been used by a private sanitation company previously. It
resulted to a high mortality rate of reared chickens.

Aspergillosis has been identified as the main factor of morbidity and mortality. At the request of a farmer
a disinfection of buildings was conducted on the farm of broilers.

Therefore, the aim of disinfection was to devitalisate Aspergillus sp., the group of fungal organisms causing aspergil-
losis in birds.

Disinfection was carried out using Pedox-PAA/50 (Polychem s.r.o., Prievidza, the Slovak republic). Pedox-PAA/50
contains paracetic acid (30%) and hydrogen peroxide (20%). This combination of chemical substances has shown
highly destructive effect on mold.

Two buildings were treated (Hall No. 1 and Hall No. 2). Disinfectant was applied to a surface of 2172 m2.

The application has been made using the High Pressure Cleaner Karcher. The applied dose of Pedox was 0,5 litre
per 1 square meter.

The samples for microbiological examination were collected before the disinfection and two hours after the applica-
tion of Pedox. Also 40 surface swabs and 20 aerial samples were examined using microbiological cultivation
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Results
Before the appropriate disinfection (until the 12t July 2012), the highest losses of reared broilers ranged from 38,98
% in the hall No. 1 to 27,23 % in the hall No. 2 (Table 1 and Table 2).

In september 2012 the mortality increased quickly. It was caused by the failure of air conditioning.

Conclusions

A flock of broilers can consist of several thousands birds. It is why are the conditions provided by the farmer very
important. The optimal farming environment is determined by temperature and relative humidity, fresh air circulation,
low dust concentration and illumination intensity and by effective sanitation of breeding spaces.

After changing the disinfection process and the disinfectant a significant improvement in breeding results has been
recorded.
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