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A total of  75 samples (25 wound swabs with sharp objects , 25 wound swabs 

from explosions and 25 wound swabs from Splinters ) of patients at many 

age group range from 15to 40 year old were collected from patients who 

attending the Samawah Teaching Hospital for pediatrics and Gynecology of 

AL-Muthanna governorates ; Through the period which extended from 

 February 2014 to January  2015.  

      The isolation and identification methods of Clostridium histolyticum  

were followed upon the morphological, cultural and biochemical 

characteristics. The phenotypic results showed that the isolation percent 

percent of clostridium histolyticum  were (56% , 84%, 68%  ) from wound 

swabs with sharp objects, explosions and Splinters  respectively. 
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INTRODUCTION 
    Clostridium histolyticum, a Gram-positive, spore-forming anaerobic microorganism, was first isolated by 

Weinberg & Seguin from wounds of warfare in 1916 (1). Culture broth filtrates of C. histolyticum had lethal and 

hemolytic activities (2) caused by toxins differing in heat stability and susceptibility to oxidation (3). They also 

produced degenerative changes in various organs (4,5).  

       The clostridia are fermentative, oxidase-negative and catalase-negative. The strictness of anaerobic requirements 

varies among the species but they all prefer 10 per cent CO2. Most clostridia require enriched media that include amino 

acids, carbohydrates, vitamins and blood or serum (6) .Optimum growth of most of the pathogenic species occurs at 

37C. There are over 80 Clostridium species of which about 11 are of veterinary importance. Most of the pathogenic 

species produce one or more exotoxins of varying potency (7). 

 

Methods 
Samples : A total of 75 wound swabs specimens were collected and examined from  patients who suffered from 

wounds with sharp objects and as a result of exposure to explosions and Splinters which were referred to the 

Samawah  Hospital. 

 

Culture  preparation  and growth  media  

 

      Prepare the obligate anaerobe cultures by swabbing from wounds into a tube containing 5 mL of reduced 

Enriched Thioglycollate Medium containing Vitamin K
1 

and hemin. Mix well and adjust to a turbidity comparable 

to a 0.5 McFarland standard and the cultures were grown for (48-72)◦ h on blood agar plates containing 5% horse 

blood and the cultures  were incubated in an anaerobic jar  at 37C◦. After, grown colonies on blood agar were 

examined by gram stain (8). 
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API 20 A 

    The API 20 A test system consists of 20 microcupules containing substrates for carbohydrate utilization and 

enzymatic reactions. A suspension of each strain was prepared by adding pure cultures from an anaerobically 

incubated blood agar plate into the API Anaerobe suspension medium. The turbidity of the suspension was adjusted 

so as to be equal to or greater than the No. 3.0 McFarland standard. The suspension was inoculated into the 

microcupules under aerobic conditions. The test strips were incubated anaerobically in a culture jar at 37°C for 24 h. 

After adding the required reagents, the test strips were read visually based on color changes. The individual 

reactions were determined, numerical values were assigned to the positive and negative tests, a 7-digit profile 

number was generated, and the identification was determined by the API Analytical Profile Index (9). 

Results and discussion 
     In this study, a total of 75 wound swabs specimens were collected and examined from  patients who suffered 

from wounds. The results revealed that the percent of clostridium histolyticum  were (56% , 84%, 68%  ) from 

wound swabs with sharp objects, explosions and Splinters  respectively ( Table  1 ) . Baradkar et al had shown cent 

percent correlation between the two (10) . Out of total 156 anaerobes isolated in our study, 48 were Clostridium spp. 

(30.8%). Rao et al had reported 56% Clostridium spp. in their study (11). These organisms were also isolated in the 

study by Rao et al. (11). Out of 48 patients in whom Clostridium spp. were isolated, they were the sole pathogen in 

30 (62.5%) and Clostridium spp. along with non sporing anaerobes from 18 patients (37.5%). However, Clostridium 

bifermentans, C. sporogenes and C. septicum which were reported by other (10 ,12). 

       The total wound swabs with sharp objects according to the age groups were (21.42%,42.85%,28.57%,7.14%) 

respectively. The majority of cases occurring between the ages (20-24) years . While, the total Wound swabs from 

explosions according to the age groups were (9.52%,19.04%,42.85%,19.04%,9.52%) respectively. The majority of 

infections between the ages (25-29) years . So, most of the Clostridium histolyticum were also isolated from wound 

swabs from Splinters according to the age groups were (5.88%,29.4%, 35.2%,17.6%,11.7%) respectively . The 

majority of cases occurring between the ages (25-29) years ( Table  2 ). 

 

Table ( 1 ): Number and percent of isolation of Clostridium histolyticum from different clinical samples 

(n=75). 

Clinical samples No. of tested 

specimens 

No. of +ve  

Clostridium 

histolyticum 

% No. of –ve 

samples 

% 

Wound swabs with 

sharp objects 

25 14 56 11 44 

Wound swabs from 

explosions 

25 21 84 4 16 

Wound swabs from 

Splinters 

25 17 68 8 32 

Total 75 52 69.3 23 30.6 

 

Table ( 2 ):  Age  distribution of patients enrolled in the study of Wound swabs with sharp objects, Wound 

swabs from explosions and Wound swabs from Splinters  . 

Age 

(years) 

Wound swabs with sharp objects Wound swabs from 

explosions 

Wound swabs from Splinters Total 

-ve samples +ve samples -ve 

samples 

+ve samples -ve samples +ve samples 

No. % No % No % No. % No. % No % No. % 

15-19 4 36.4 3 21.42 0 0 2 9.52 1 12.5 1 5.88 11 14.6 
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20-24 2 18.18 6 42.85 2 50 4 19.04 3 37.5 5 29.4 22 29.33 

25-29 3 27.27 4 28.57 1 25 9 42.85 2 25 6 35.2 25 33.33 

30-34 1 9.09 1 7.14 0 0 4 19.04 1 12.5 3 17.6 10 13.33 

35-40 1 9.09 0 0 1 25 2 9.52 1 12.5 2 11.7 7 9.33 

Total 11 100 14 100 4 100 21 100 8 100 17 68 75 100 

 

 

Phenotypic characteristics of Clostridium histolyticum 

Colonies Characteristics 
      Microscopic examination of 75 isolates grown on blood agar showed that 52 isolates appeared rods and positive 

for Gram’s  stain as shown in figure (1, 2) .  

      Clostridium histolyticum is a motile, gram-positive, facultative anaerobe and the colonies appear on blood agar 

small, rough, irregularly round, and are surrounded by a zone of weak hemolysis (13). These bacteria tend to clump 

in pairs or short chains and are rods of 3-5μm x 0.5-0.7μm. Cells are richly flagellate and very motile. Clostridium 

histolyticum produces large endospores and are asaccharolytic and proteolytic. This bacterium is anaerobic, however 

minimal growth may be obtained through aerobic culture (13).  

      The inhibition of growth by sugars, particularly under aerobic cultivation, does not seem to be due to a peroxide 

substance (14,15). The inhibition could not be antagonized by addition of fresh guinea pig serum. The combination 

of two growth-inhibiting factors, air and sugars, seems to be the cause for the particularly strong inhibition. Prevot 

(16) claimed that C. histolyticum is a strict anaerobic species, although this is contradictory to the well-accepted 

microaerophilism of this organism (17). This claim of Prevot, however, seems to be plausible when this organism is 

grown in the presence of sugars. 

 

 

Figure ( 1 ): Clostridium histolyticum isolates on blood agar  

         

http://en.wikipedia.org/wiki/Gram-positive_bacteria
http://en.wikipedia.org/wiki/Facultative_anaerobic_organism
http://en.wikipedia.org/wiki/Endospore
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Figure ( 2 ): Gram's stain smear of Clostridium histolyticum (100 X) showing rods. 

 

 Biochemical characteristics ( Api 20 A System)  

       Based on this system, a total of  52/75  (69.3%) of the total wound swabs with sharp objects 14(56) , wound 

swabs from explosions 21(84) and wound swabs from Splinters 17(68) were diagnosed as Clostridium histolyticum 

as shown in the figure (3). 

    The API 20A system has been extensively evaluated (18, 19, 20,21), 73% of the API results for 330 isolates were 

in agreement with the reference method (biochemical testing) when additional tests were routinely done. This is 

similar to the results of the present study in which API 20A correctly identified 71% of the isolates to the species 

level, including 21 of 25 Bacteroides isolates as well as 15 of 18 anaerobic rods, two of the most frequently isolated 

groups of anaerobes. API 20A gave disappointing results for the clostridia, identifying only 6 of 12 isolates correctly 

to the species level (22). 

      Recently, Meisel-Mikolajczyk and Dworczynski (23) chemically analyzed the sugar components of C. 

histolyticum , and demonstrated that they were comprised of glucose, xylose, rhamnose, mannose, ribose, and 

galactose. Since these sugars are strikingly consistent with those inhibitory for the growth of C. histolyticum, further 

investigation of this relationship might elucidate the mechanism of inhibition. Bulmash and Weaver (24) reported 

that the presence of glucose improved growth of this organism in a synthetic medium. Considering the finding that 

glucose is a cell component (23), we assume that this might happen in a synthetic medium which is otherwise 

extremely restricted in nutrition. However, Bulmash and Weaver did not give details. 

 

 
Figure (3 ):  A standard Profile Identification (Api) anaerobic System  of Clostridium histolyticum . 



ISSN 2320-5407                               International Journal of Advanced Research (2015), Volume 3, Issue 3, 358-362 

 

362 

 

References 

 

1) Weinberg M & Seguin P (1916) Contribution a` L’´etiologie de la gangrene gazeuse. CR Acad Sci Paris 163: 

449–451. 

2) Steward SE (1936) Studies on the production of toxin by Clostridium histolyticum. Pub Health Rep Wash 51: 

1272–1279. 

3) Bowen HE (1952) A comparison of the lethal and haemolytic toxins of Clostridium histolyticum. Yale J Biol Med 

25: 131–138. 

4) Pasternack JG & Bengtson IA (1940) The experimental pathological changes produced by the toxin of 

Clostridium histolyticum in animals. Pub Health Rep Wash 55: 775–784. 

5) Keto-Timonen, R., Heikinheimo, A., Eerola, E. and Korkeala, H., “Identification of Clostridium Species and 

DNA Fingerprinting of Clostridium perfringens by Amplified Fragment Length Polymorphism Analysis”, J Clin 

Microbiol 44(11). 4057-4065. 2006.  

6) Sobel, J., “Botulism”, Clin Infect Dis 41(8). 1167-1173. 2005.  

7) Keessen, E.C., Leengoed, L.A., Bakker, D., van den Brink, K.M., Kuijper, E.J. and Lipman, L.J. “Prevalence of 

Clostridium difficile in swine thought to have Clostridium difficile infections (CDI) in eleven swine operations in the 

Netherlands”, Tijdschr. Diergeneeskd. 135(4). 134-137. 2010.  

8) Baron EJ, Peterson LR, Finegold SM (Eds). Processing clinical specimens for anaerobic bacteria : Isolation and 

identification procedures, Chapter 35. In : Bailey & Scott’s Diagnostic Microbiology, 9
th

 ed. (Mosby, St.Louis) 

1994:474. 

9) Hanson, C. W., R. Cassorla, and W. J. Martin. 1979. API and Minitek systems in identification of clinical isolates 

of anaerobic gram-negative bacilli and Clostridium species. J. Clin. Microbiol. 10:14-18. 

10) Baradkar VP, Patwardhan NS, Deshmukh AB, Damle AS, Karyakarte RP. Bacteriological study of clinically 

suspected cases of gas gangrene. Indian J Med Microbiol 1999;17(3):133-134. 

11) Rao SR, Natarajan MK, Ramesh I. An eight year bacteriological study of gas gangrene in Pondicherry. Indian J 

Med Microbiol 1995;13(3):151-154. 

12) Chaudhry R, Dhawan B. Gas gangrene and related infections in a tertiary care hospital. Indian J Med Microbiol 

1998;16(4):165-168. 

13) Quinn,P.J; Carter,M.E; Markey,B& Carter, G.R. Non-spore-forming Anaerobic Bacteria, In Clinical Veterinary 

Microbiology,1994.Wolfe Publishing.ISBN 0 7234 1711 3. 

14) GORDON, J., R. A. HOLEMAN, AND J. W. MCLEOD. 1953. Further observation of the production of 
hydrogen peroxide by anaerobic bacteria. J. Pathol. Bacteriol. 66:527-538. 

15) HOLEMAN, R. H. 1955. The use of catalase in the growth of anaerobes. J. Pathol. Bacteriol. 70: 195-204. 

16) PRAVOT, A. R. 1957. Manual de classification et de determination des bacteries anaerobies, 3
rd

 ed., p. 220. 

Masson et Cie., Paris. 

17) HALL, I. C. 1923. The aerobic cultivation of B. histolyticus. Proc. Soc. Exptl. Biol. Med. 20: 501-503. 

18) Applebaum, P. C., C. S. Kaufmann, J. C. Keifer, and H. J. Venbrux. 1983. Comparison of three methods for 

anaerobe identification. J. Clin. Microbiol. 18:614-621. 

19) Hansen, S. L, and B. J. Stewart. 1976. Comparison of API and Minitek to Center for Disease Control methods 

for the biochemical characterization of anaerobes. J. Clin. Microbiol. 4:227-231. 

20) Hanson, C. W., R. Cassorla, and W. J. Martin. 1979. API and Minitek systems in identification of clinical 

isolates of anaerobic gram-negative bacilli and Clostridium species. J. Clin. Microbiol. 10:14-18. 

21) Moore, H. B., V. L. Sutter, and S. M. Finegold. 1975. Comparison of three procedures for biochemical testing of 

anaerobic bacteria. J. Clin. Microbiol. 1:15-24. 

22) Starr, S. E., F. S. Thompson, V. R. Dowell, Jr., and A. Balows. 1973. Micromethod system for identification of 

anaerobic bacteria. Apple. Microbiol. 25:713-717. 

 

23) MEISEL-MIKOLAICZYK, F., Am A. DwoRczymJu. 1963. Polysaccharides isolated from C. htito. lyticum. 

Bull. Acad. Polon. Sci. Classe Il 11: 327-331. 

24) BULMASH, J., AND R. H. WEAVER. 1957. Nutritional studies with Clostridium histolyticwn. J. Bacteriol. 

74:110.  

 


