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Introduction 

 In has reported that showed potent immunological activities such as activation of 

peritoneal macrophages, stimulation of non-specific host resistance against Escherichia coli 

and Sendai virus infection in mice and suppression of growth of Meth-Atumor cells in 

syngencic mice. (Nishimura et al. 1984, Nishimura et al. 1986, Sawayangi et al. 1982) 

Chitosan is attractive preparation for wound healing treatment, too (Allan et al. 1984., Fatt  

1978) . It forms a tough, water-absorbent, biocompatible film and this film can be also formed 

directly on a burn by application of an aqueous solution of chitosan acetate. Attention has 

been paid to evaluation of chitosan for treatment of burns (Burke and  Bondoc 1979) open 

wounds, dermatitis and in ophthalmology (Fatt  1978). Chitosan has been also used for 

whitlow treatment (Brzeski et al. 1991). However, not too much is known on the mechanisms 

of non-specific host resistance stimulation and on the antibacteriological and antifungal 

activities.  

 The aim of these studies was to establish susceptibility of some common bacteria and 

fungi to chitosan, applied in a form of its solution in lactic acid.  

Material and methods 

Chitosan used in this research meets requirements of Polish Standard PN-89/A-86850 

(Polish Standard) and, at the same time, the following parameters (Table 1). 
Table 1 Parameters of chitosan 

Item Properties Requirements 

1. Moisture content Not greater than 5% 

2. Ashes No more than 1% 

3. Degree of deacetylation Greater than 80% 

4. Viscosity of standard solution  Not greater than 30mPa*s 

5. Molecular weight* In the range 4.0*105 to 5.0*105 

*According to the method of Roberts and Domszy  

 Four standard bacteria (Escherichia coli, Staphylococcus aureus, Salmonella paratyph 

and Pseudomonas aeruginosa) from collection of Institute Immunobiology and Experimental 

Therapy, Polish Academy of Science in Wroclaw, and three standard fungi (Candida 
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albicans, Trichophyton mentagrophytes, Microsporum canis) from the collection of the 

Department of Veterinary Microbiology, Agricultural Academy in Wroclaw, were used in this 

study. The MIC (minimal inhibitory concentration) method to establish the susceptibility of 

bacteria and fungi to chitosan was used.  

 The studies were carried out using the method of serial dilutions on the basis of the 

Grove and Randall culture and the fluid Sabourand culture. The bacteria strains and Candida 

albicans were inoculated on the Grove, Randall culture and incubated at 370 C during 24 

hours. Trichophyton mentagrophytes and Microsporum canis were inoculated on the fluid 

Sabouraud culture. For the studies, chitosan solution was diluted with sterile physiological 

saline (pH – 7.2) in relation to the active substance. In order to establish MIC values, chitosan 

solutions in the ranges from 0.1 mg/cm3 to 2.5  mg/cm3  (the concentration increasing by 0.1 

mg/cm3) were prepared.  

 1 cm3 of the breeding-ground was poured into the test tubes, and then 0,5 cm3 of 

investigated preparation was added. Subsequently, 0,5 cm3 of given microorganisms’ culture 

was added to the test tubes. In the case of C. albicans and all the bacterial strains, cultures 

were diluted 1: 1000. 

 Each time, a sample controlling growth of investigated microorganisms was made. 

Cultures of all the bacteria and C. albicans were incubated in  370 C for 24 h, while other 

mycotic strains were incubated in temperature of 250 C for 7 days.  

Results 

The results of antibacterial and fungicidal activities of chitosan are presented in the 

Tab.2. All bacteria and fungi, which have been used in these studies, were susceptible to 

chitosan. 
Table 2 Antibacterial and fungicidal activity of chitosan. 

Microorganism Chitosan MIC values (mg/cm3) 

Escherichia coli 

Pseudomonas aeruginosa 

Staphylococcus aureus 

Salmonella paratyphi 

Candida albicans 

Trichophyton mentagrophytes 

Microsporum canis 

1.0 

1.7 

0.7 

2.0 

0.6 

2.2 

1.1 
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Discussion 

 Chemically modified chitins including partially deacetylated and carboxymethlyated 

chitins were found to have potent immunological and antibacterial  activities (Nishimura et al. 

1986; Nishimura et al. 1984; Ryan et. al 2001 ). 

The protection of the host against bacterial infection is stimulated by chitosan (Iida et 

al. 1987). The effectiveness of chitosan bacteriastatic properties were tested against bacterial 

strains and a common skin fungus. Powered chitin, chitosan or whole crab shells were not 

affective in any of the tests, but solution of chitosan in acetic acid inhibited the bacterial 

strains and the fungus (Cheng and Li 2000). The mechanism underlying the inhibition of 

bacterial growth, is though to be that the cationically charged amino-group may combine with 

anionic components such as N-acetylmuramic acid, sialic acid and neuraminic acid, on the 

cell surface, and may suppress bacterial growth by impairing the exchanges with the medium, 

chelating transition meal ions and inhibiting enzymes. 

 Allan and Hadwiger (1974) have found that 1% solution of chitosan in 1% of acetic 

acid had completely inhibited growth of Candida tropicalis. That study corresponded to our 

results- chitosan was highly active against Candida albicans as  well. 

Conclusions 

Chitosan is characterized by high antibacterial and fungicidal activities. 
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