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Abstract 

The paper describes the results of the studies on concentration of haptoglobin (Hp) in 20 
finishing pigs weighing 110 kg, transported by road from the farm to the slaughterhouse in the 
winter season. The distance was 550 km and it took 22 h to cover it. After unloading, the pigs were 
kept for resting in a slaughter pen for 22 h. Blood samples were taken from every individual three 
times (altogether 60 measurements): before the transport (series 1 - control), after unloading 
(series 2) and at slaughter (series 3). In blood serum, Hpt concentration was determined using the 
Jones G.E., Mould D.L (1984) method. The mean of all samples was 1.162 g/l. The mean of series 1 
was 0.602 g/ml, ranging from 0.02 to 1.55 g/l. In 45% of all individuals examined in the experiment, 
Hpt concentration exceeded 0.50 g/l, which indicated the activation of immune system in the pre-
transport period, brought about by disease or poor keeping conditions. The mean of series 2 
increased to 0.996 g/l (0.175-2.95 g/l), and the percentage of individuals with Hp > 0.50 g/l was 
70%. In series 3 the mean reached 1.854 g/l (0.875-3.90). There were statistically significant 
differences between series 1 and 3, and series 2 and 3 (p<0.01).The resting period did not 
influence the normalisation of Hp concentration. On the contrary, the concentration was 86.2 % 
higher than that measured directly after transporting (p<0.01). 
 
INTRODUCTION 
 

Nowadays more and more farm animal research is focused on animal welfare. The essential 
need is to find the markers that can provide an objective measure of the welfare status. One of the 
most often occurring situations of poor welfare is the treatment of animals during transportation. 
Numerous stressful factors in transporting pigs to slaughterhouses cause many stressful situations 
(moving, loading, transporting, unloading). Each of them per se initiates a stress response. The 
sequence of events leading to increased synthesis of acute phase proteins (APP) is as follows 
(Dugue et al. 1993): stress exposure  cortisol  (peak of concentration in blood serum ≈ 6 h 
after)  cytokines (≈ 18 h)   APP  (≈ 48 h). 

In pigs, Haptoglobin is one of the acute-phase reactants that increase in blood serum after 
stress reaction. The aim of the study was to determine the effect of long distance road 
transportation of pigs on the changes of serum haptoglobin concentration. Another objective of the 
present study was to test whether haptoglobin can be used as a marker for welfare status of 
transported pigs. 
 
MATERIALS AND METHODS 
 

The material was a group of 20 commercial finishing pigs (mean weight - 110kg) transported 
by road from the farm to the slaughterhouse. The animals were transported at the distance of 550 
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km in the winter season and extremely bad road conditions, so it took 22 hours to cover the 
distance. 

Blood samples were obtained from every individual via v. jugular puncture three times:  
- before the transport (series 1 - control); 
- after unloading (series 2)- 22 h from the transport beginning; 
- at slaughter (series 3) – 44 h from the transport beginning. 

 
Serum samples were analysed for haptoglobin by the Jones G.E., Mould D.L (1984) method. 

The results were processed statistically (Statgraph 5.0)  
 
RESULTS AND DISCUSSION 
 

In our experiment pigs were exposed to many stressful factors, different in type and 
intensity. Factors related to transportation conditions were as follows: extremely low temperature, 
lack of food, water and straw, shake, vibrations, crowding, slippery floors, etc. Bad climatic and 
road conditions significantly prolonged transportation time. 
 
 
Table 1. Haptoglobin concentration in pigs exposed to transportation stress 
 

Series of bleeding Number of pigs Hp g/l Standard deviation 

1 20 0.602 A ±0.512 

2 20 0.996 A ±0.702 

3 20 1.854 B ±0.809 

A – B : p ≤ 0.01 
 
 

Fig. 1. Percentage changes of Haptoglobin 
concentration in pigs exposed to transportation 
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The mean in series 1 was 0.635 g/ml and ranged from 0.02 to 1.55 g/ml. In 45% of all 
individuals examined in the experiment, Hp concentration exceeded 50 g/ml, which indicated the 
activation of immune system in the pre-transport period resulting from disease or poor keeping 
conditions. The mean in series 2 increased to 0.996 g/l (0.175-2.95) and the percentage of 
individuals with Hp > 0.50 g/ml was 70%. In series 3 the mean reached 1.854 g/l (0.875-3.90). 
There were statistically significant differences between series 1 and 3, and series 2 and 3 (p<0.01). 

Transportation stress (series 2 vs. 1) resulted in  65.3% Hp concentration increase (not 
statistically significant differences ). Resting period (series 3 vs. 2) did not stop the increase of of Hp 
level, which was 86.2% (p<0.01). 

According to Pineiro M et al. (2001), transportation conditions determine serum APP (pig-
MAP, haptoglobin) to a higher degree than the time of journey. Comparing two transports, one 
lasting 48 h and the other one - 24 h, where the first provided excellent conditions (2 m2/boar, 
feed, water, sawdust) and the second only average (1.5 m2/boar, no feed, water, sawdust), it was 
found that pig-MAP increased 1.4 and 3.4 times and haptoglobin 1.2 and 1.4 times. 

The results of our study indicated that haptoglobin is useful and sensitive marker in 
monitoring of transportation stress in pigs and their welfare status. 
 
REFERENCES 
 
Dugue B., Leppanen E.A., Teppo A.M., Fyhrquist F., Grasbeck R. 1993. Effects of physiological stress 
on plasma interleukin-1 and 6, C-reactive protein, tumor necrosis factor alpha, antiduretic hormone and 
serum cortisol. Scand. J. Clin. Lab. Invest. 53 (6): 555-561. 
Eckersall P.D., Saini P.K., McComb. C. 1996. The acute phase response of acid soluble glycoprotein, 
alpha(1)-acid glycoprotein, ceruloplasmin, haptoglobin and C-reactive protein, in the pig. Vet. Immunol. 
Immunopathol. 1, 51 (3-4): 377-385. 
Jones G.E., Mould D.L.: Adaptation of the guaiacol (peroxidase) test for haptoglobins to a microtitration 
plate system. Res. Vet. Sci. 37, 87-92 (1984). 
Kolacz R.,Bodak E., Z., Grudnik T.,2002: C-reactive protein in blood serum of pigs exposed to 
transportation stress.Folia Veterinaria Univ of Vet. Med.Kosice, 46, 2 Supplementum20-21,2002 
Pineiro C., Lorenzo E., Pineiro M., Lampreave F., Alava M.A. 2001. Effect of transport and farm 
sanitary conditions in the concentration of acute phase proteins pig-MAP and haptoglobin. 2nd Europ, Coll, 
Animal Acute Phase Proteins. May 11th-13th 2001 University of Bonn,  
Pineiro M., Alava M.A,, Lorenzo E., Poneiro C., Pineiro A., Lampreave F. 2001. Characterisation of 
the acute phase protein response in pigs affected by transport related stress. 2nd Europ, Coll, Animal Acute 
Phase Proteins. May 11th-13th 2001 University of Bonn, p.5. 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


