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  بحثملخص ال
التسلسلى تفاعل ال  مع عترة مرجعية باستخدام تقنيةة والعترة كادوقلى من بكتريا المطثية الشوفي عتراتتمت مقارنة أربعة       
مع للبوليمريز  التسلسلىفاعل التأظھر اختبار تقنية . ة والعترة كادوقلى مراضية لھذه المعزو4ت ا3ربع2أيضا تم مقارنة ا. لبوليمريزل
بادئات خاصة لبكتريا المطثية الشوفية أن كل ھذه المعزو4ت ا3ربعة والعترة كادوقلى متطابقة وتنتمى جميعھا لبكتريا المطثية  ستخدامإ

ن مع وجود غاز داكنة اللوسوداء الالتورم والنزف والعضFت  أظھرت خنازير غينيا آفات مطابقة لمرض ذات الساق ا3سود مثل. الشوفية
ا3نسجة المريضة للعينات المأخوذة من الخنازير المصابة  أظھر نتائج. عترة من ھذه العتراتو ذلك بعد حقنھا بأى رائحة مزرنخة  ذو

  .نخر و فراغات غاز والتى ھى مطابقة لتغيرات مرض ذات الساق ا3سود, نزف, لتھابيةإوجود تغيرات 

Summary 
The DNA profile of four local strains of Clostridium chauvoei and the vaccinal strain Kad 

were compared with each others and with that of a reference strain by polymerase chain reaction 
(PCR).  The pathogenecity of the four isolates and the strain Kad was compared . Detection by PCR 

using specific primers for C. chauvoei have revealed that the four local isolates and strain Kad were 
identical and confirmed that their members has to C. chauvoei. Inoculation of guinea pig with each 

isolate, showed typical blackleg lesions such as swelling and haemorrhage. Muscles were black and 

dark in colour with gas and rancid odour. Histopathology showed inflammatory changes that 
include haemorrhage, necrosis and gas bubbles which are typical blackleg lesions.   

Introduction 
Blackleg disease is an epidemic fatal disease of cattle and sheep caused by C. chauvoei 

(Sterne and Batty, 1975). It was named after J. B. A. chauvoei; a French scientist of the 

nineteenth century. Most of the infections take place on the pasture and consequently there is an 

increasing number of infections during the summer months. The disease is most commonly seen 

in calves between six months and two years of age, but occasionally, cases are seen in adults and 

it can occur in younger animals particulary those which have not had sufficient colostrum 

(NADIS,2003).                                                                                                                                                            

In Sudan the disease was first reported in 1939 in Kordofan province (Anon 1939). In the 1942 

two outbreaks were reported at Gedaref State and  Rashad District of  Kordofan State, where 890 

deaths occurred (Anon 1942). C. chauvoei strain Kad is a local Sudanese strain isolated from a 

blackleg case in Kadogli city (South Kordofan) in 1978 (El azhari et al, 1981). Four isolates of 

C. chauvoei were isolated from several outbreaks of  blackleg disease in cattle at different parts 

of the country (Kuku, Aldoaim, Buram and Altaeis districts) between 1987- 1996. These isolates 

were identified by biochemical tests, haemolysin assay, antibiotic sensitivity test and gas liquid 

chromatography and compared with C. chauvoei vaccinal strain strain CH3 which is a highly immunogenic strain 

used for vaccine production. In 1992, Babiker introduced the strain Kad for vaccine production 

using the bioreactor. The objective of this study was to compare the four isolates of C. chauvoei 

and the strain Kad with a refrence strain using PCR technique. A comparison between the 

pathogenecity of the four isolates and the strain Kad was also made. 

Materials and Methods 
     Five local Sudanese strains (Kad, Kuku, Aldoaim, Buram and Altaeis), and the reference 

strain 1078 (brought from Inistitute of Tropical Animal Health, University of Gottingen, 

Germany) were subjected to PCR in this study.  DNA extraction was done according to Takeuchi 

et al (1997) and PCR was performed according to Sasaki et al (2000). For the bacteria,   

1 ml of bacterial cells at a logarithmic phase  was pelleted by centrifugation at 4000 rpm and 

used as a source of chromosomal DNA. The pellets were washed once with 1.5 ml of PBS,  
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sonicated and resuspended in 150 µl of sucrose- TES containing lysis buffer. For DNA 

extraction and purification, nucleic acid in the diluted cell suspention was extracted twice with 

phenol and once with phenol/ chloroform/ isoamyl- alcohol (50/48/2) and then precipitated with 

ethanol. After drying, the precipitates were dissolved in 100 µl TE buffer and used for the 

template DNA (Takeuchi et al, 1997). For DNA amplification and gel electrophoresis, PCR was 

performed in a reaction volume of 100 µl containing 1x PCR buffer, 10 pmol of each template 

DNA solution. Cycle conditions were an initial 5 minutes denaturation at 94 ºC, followed by 30 

cycles, each consisting of 1 minute denaturation at 94 ºC , 1 minute annealing at 54 ºC and 1.5 

minutes extension at 72 ºC. These 30 cycles were followed by 7 minutes extension at 72 ºC. The 

amplified products were separated by electrophoresis in 2% (w/v) agarose gels and stained with 

ethidium bromide and photographed with the aid of gel documentation system (Cat. No. Gel 

2000, Bio Rad, USA). 

Pathogenecity test: 
Guinea pigs were used in the pathogenecity test, because they are most susceptible 

animal to C. chauvoei.  

Forty-nine guinea pigs weighing 380- 460 g each were divided into 10 groups; five 

guinea pigs were used for C. chauvoei strains Altaeis, Aldoaim, Buram and Kuko each and 4 

guinea pigs used for strain Kad; five guinea pigs for each strain were used as control. The guinea 

pigs were housed in cages and given feed and water ad-libidum. All guinea pigs were inoculated 

deep intramusculary with a mixture of 1 ml, (18 -20 hrs culture, 10
4
 organism/ ml of each C. 

chauvoei strain) mixed with 1 ml of 10% Cacl2 suspension (Babiker, 1991). They were observed 

and postmortem was conducted on dead animals.  Smears  from muscles were  stained with 

Gram’s stain and examined microscopically. 

Histopathology: 
      Postmortem examination was carried out immediately after death of any of the guinea 

pig. Organs were examined for the presence of lesions and specimens from muscles, liver and 

heart were taken, preserved in 10% formalin for histopathological processing. Specimens were 

sectioned, embedded and stained with  haemotoxylinne  and eosin (H&E) according to Lee et al (1968). 

Results 

Polymerase Chain Reaction (PCR): 
    A fragment 509 bp was obtained from DNA of  the four C. chauvoei isolates (Altaeis, 

Aldoaim, Buram and Kuku) as well as from the vaccine strain Kad and the reference strain 

(Fig.1).  

Pathogenecity test: 
    The inoculated guinea pigs died within 22 hours after inoculation with all strains 

except Buram strain which produced rapid death within 18 hours; the deaths were reported for 

each strain per hour. The inoulated guinea pigs showed the characteristic signs of blackleg 

disease. They became lame and lost appetite. On  postmortem, the site of inoculation showed 

swelling, congestion, gas and oedema. Haemorrhages were seen in lungs, heart and spleen and 

the dead body  had rancid odour (Fig. 2). 

Histopathology : 
Liver showed  necrosis, dilated sinosiods, compressed liver cord and, vacuoles inside the 

cells (Fig. 3). Heart showed haemorrhages and necrosis in heart cells (Fig. 4), and muscle 

showed degeneration of muscle fibre, spherical spaces that are indicative of gas bubles, 

fragmentation of myofiber separated by gas bubles and necrosis of muscle fibre (Fig. 5). 
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Fig. 1: Polymerase chain reaction amplification of a 509 bp fragment from total DNA 

purified from RCM cultures of Clostridium chauvoei Ku (Kuko isolate);  B 

(Buram solate), D (Aldoaim isolate), R (Reference strain); K ( Kadogli strain) and 

T (Altaeis isolate);-ve ( Negative control), M (Molecular marker). 

 
 

                         

 

 

Fig. 2: Postmortem gross changes in guinea pigs inoculated with Clostridium Chauvoei. 
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     Fig. 3: Liver of a guinea pig inoculated with Clostridium chauvoei; note    

                   necrosis of liver cells (H&E) x10. 
 

 
 

     Fig. 4: Heart of a guinea pig inoculated with Clostridium chauvoei; note  haemorrhages 

and necrosis in  heart muscle (H&E) x10. 

 

 
 

Fig. 5: Muscle of a guiea pig inoculated with Clostridium chauvoei; note degenerated muscle 

fibers, Spherical spaces indicate gas bubbles, fragmentation of myofibre separated 

by gas bubbles and necrosis (H&E) XI0.  
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Discussion 
Pathogenecity of four strains of C. Chauvoei was studied in guinea pig 

experimentally. Musa et al (1998) compared these 4 isolates with C. chauvoei vaccinal 

strain CH3 (in use at that time) by conventional methods and test their pathogenecity. In 1992 

Babiker introduced the strain Kad as a vaccine. In this study, the isolates were compared  with 

Kad strain to study their DNA profile and pathogenecity. PCR was used for confirmation using 

C. chauvoei reference strain as positive control. Since 99.3% of the genes of C. chauvoei and C. 

septicum are identical (Kuhnert et al, 1996), specific primers for detection of C. chauvoei are 

strongly needed. The size of the PCR product obtained from these primers is a 509 bp as 

visualized by the PCR product of the four local isolates, Kad and the  reference strain of C. 

chauvoei. These findings agree with Sasaki et al (2000), who tested 37 strains of C. chauvoei. 

The same results were confirmed in C. chauvoei DNA extracted from mice muscles samples 24 

hrs after inoculation with 100 spores of  C. chauvoei, and from cow clinically affected with 

blackleg (Sasaki et al, 2000). Conventional detection and identification of C. chauvoei, C. 

septicum, C. novyi and C. sordelli depend on the recognition of clinical symptoms, colonial 

morphology, toxin production, and immunological methods (Hamaoka and Terakado, 1994). 

However, these methods are time consuming and laborious. The PCR method is much faster than 

the traditional biochemical detection method (Bagge et al, 2009), that takes at least five days, 

besides it is important to have a pure culture of the strain. 

Necropsy of infected guinea pigs showed a blood stained muscle, gaseous edema at the 

site of inoculation, which spread over the abdominal wall with gas collection in the groins and 

axillae. Skeletal muscles were primarily involved. Lungs, liver and kidney were also affected. 

These findings are in agreement with findings of Elsawi (1986), Bushra (1986), and Musa et al 

(1998). The adrenals were congested and there were hydroprecardium and ascitis. The 

postmortem findings are similar to those described by Miles and Wilson (1975) which are typical 

for blackleg. 

Microscopically, skeletal muscles tissue revealed degeneration of muscle fibers, spherical 

spaces that were indicative of gas bubbles, fragmented of myofibre separated by gas bubbles and 

necrosis of muscle fibres whereas liver tissue showed areas of focal necrosis, dilated sinusoids 

and compressed of liver cord .Heart tissue showed presence of haemorrhages and necrosis. These 

findings were attributed to the bacterial growth and toxin spreading. The histopathological 

changes noticed in skeletal muscles are typical lesions of blackleg disease (Smith et al, 1972). 
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