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Summary 

       A survey to determine the prevalence of caseous lymphadenitis (CLA) in sheep and 
goats in South Darfur State, Western Sudan, was carried out during the period from 
February, 2004 to May,  2005. 9884 sheep were examined of which 6560 were alive at 

animal markets and 3324 slaughtered in Nyala slaughterhouse. 4634 goats were examined 
of which 4450 were alive at animal markets and 184 slaughtered in Nyala slaughterhouse.  

The disease was found to occur in 0.6% and 1.7% of live and slaughtered sheep, 
respectively, whereas it occurred in 0.6% and 2.7% of live and slaughtered goats, 
respectively. Corynebacterium pseudotuberculosis was isolated in pure cultures from 

lesions of 38(73.1%) and 58(65.2%) live and slaughtered sheep, respectively, whereas it 
was isolated from 27(76.5%) and 5(83.3%) live and slaughtered goats respetively. The 

distribution of 141 lesions in lymph nodes of slaughtered and live sheep, involved  the  
prescapular (50.4 %), parotid (14.9 %), precrural (11.3%), mandibular (5.7%), 
supramammary (3.5%), mediastinal (0.7%), and mesenteric lymph nodes (0.7%). Lesions 

in other parts of the body were subcutaneous abscesses (11.3%), abscessess in liver (0.7%), 
and abscessess in lung (0.7%).  Forty- four lesions in lymph nodes of live and  slaughtered 

goats were distributed in prescapular(43.2%), parotid (27.3%), mandibular (11.4 %) and 

precrural (9.1%) lymph nodes.( 9.1%) Subcutaneous abscesses were noted in goats. Hence 
CLA is prevalent in sheep and goats in South Darfur State; an important area for sheep 

production. Plans for prevention and control of the disease should be undertaken. 
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Introduction 
Sheep and goats in the Sudan are mainly raised under traditional animal 

husbandry depending on natural pastures. Export of live sheep and goats is an important 

source of income, but is affected by diseases. Caseous lymphadenitis (CLA) is one of 

these challenging diseases of the export animals. Corynebacterium pseudotuberculosis 

(C. pseudotuberculosis) was originally identified as the causative agent of CLA in sheep 

and goats (Brown and Olander,  1987). The bacterium has also been isolated from other 

species, including horses, cattle, camels, swine, buffaloes, and humans (Peel et al., 

1997; Selim, 2001; Williamson, 2001;Yeruham et al., 2004). The disease is 

characterized by suppuration of large lymph nodes, usually the superficial ones, but the 

internal nodes may also be involved in severe visceral forms of the disease (Muckle and 

Gyles, 1982; Williamson, 2001). Caseous lymphadenitis in sheep and goats is prevalent 

in most parts of the world, especially in  areas where intensive production of sheep and 

goats is practised (Brown and Olander,  1987). In the Sudan, CLA in sheep was 

reported for the first time by Carr (1914) in Sennar. Many studies in the Sudan showed 

that several organisms were isolated from cases of CLA, but C. pseudotuberculosis was 

usually the dominant isolate (Amin, 1971 , El gaddal, 1997). 

 This study was carried out to determine the prevalence of CLA in live and 

slaughtered sheep and goats in South Darfur State, which is considered to be one of the 

important production areas of sheep and goats in the Sudan.   

Materials and Methods 
Two different categories of sheep and goats were surveyed for CLA during the 

period from February - 2004 to May - 2005. The first group was live sheep and goats at 

animal markets, and the second group comprised carcasses of slaughtered animals 

during meat inspection.  

Samples collection: 
Live animals (6560 sheep and 4450 goats) were examined carefully for enlarged 

superficial lymph nodes. The outer surrounding skin of the lymph nodes was shaved 

and disinfected with 70% alcohol. Pus was aspirated using sterile needles and syringes. 

Carcasses (3324 sheep and 184 goats) were inspected at post-mortem in Nyala 

slaughterhouse; subcutaneous abscesses or enlarged lymph nodes were removed 

carefully from the carcasses, placed separately in sterile plastic bags, labelled and taken 

immediately in a thermos flask containing ice to the laboratory for culturing. Direct 

smears were prepared from pus samples, heat fixed and stained with Gram stain. 

Isolation and identification of C. pseudotuberculosis: 
The abscesses or lymph nodes were cut open by sterile scalpels after searing the 

surface with hot spatulas. From the periphery of the lesion, a loopful of pus was 

streaked onto Blood Agar plates. The plates were incubated microaerophilically in a 

desiccator under 10% Co² tension at 37ºC for 48 hours. From a single colony on Blood 
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Agar, a thin smear was made on a clean microscopic slide, air dried then fixed by heat 

and stained by the Gram staining and examined under oil immersion lens for the 

presence of characteristic Gram - positive short coccobacilli. Purification of the isolates 

was accomplished by subsequent subculturing onto Blood Agar medium. The isolates 

were tested for catalase and urease activities, nitrate reduction and carbohydrates 

fermentation (glucose, fructose, mannose, maltose, galactose , salicin, trehalose and 

starch). 

Results 

Isolation and identification of C. pseudotuberculosis: 
The organism appeared in stained smears as Gram-positive, small rods, tending 

to form clumps resembling Chinese letters in arrangement. It was non-motile and non-

spore-forming. When cultured onto Blood Agar, at 37ºC, after 48 hours, growth was 

found in the form of small tiny colonies (about 1 mm in diameter). Colonies were white, 

opaque, flat and waxy in consistency. In Brain Heart Infusion Broth the growth 

extended on the sides of the tube, forming a pellicle and granular sediment with no 

general turbidity. Isolates produced catalase and hydrolysed urea, but most of them did 

not reduce nitrates to nitrites. The isolates fermented glucose, fructose, mannose, 

maltose, galactose and were negative for salicin, trehalose and starch. 

The prevalence of C. pseudotuberculosis in live and slaughtered sheep: 
Corynebacterium. pseudotuberculosis was isolated from 38 (70.4%) of the 54 

samples of pyogenic aspirates collected from enlarged lymph nodes of live sheep at 

local animal markets in Nyala and 58 (65.2%) of 89 samples of abscesses collected 

from sheep carcasses during meat inspection at Nyala slaughterhouse. The prevalence of 

CLA was 0.6% and 1.7% for live and slaughtered sheep, respectively. The overall 

prevalence of disease in sheep was 1% (Table 1). 

The prevalence of C. pseudotuberculosis in live and slaughtered goats:  
Corynebacterium. pseudotuberculosis was isolated from 27 (76.5%) of the 34 

pyogenic aspirates collected from enlarged lymph nodes of live goats and from 

5(83.3%) of 6 samples of pus from infected lymph nodes of slaughtered goats. The 

prevalence of CLA was 0.6% and 2.7% for live and slaughtered goats, respectively. The 

overall prevalence of the disease in goats was 0.7% (Table.1).  

Distribution of CLA lesions in slaughtered and live sheep: 
Eighty nine lesions of CLA in   slaughtered sheep were distributed as follows: 

58 (65.2%) in prescapular, 13(14.6%) precrural, 6 (6.7%) parotid, 5 (5.6%) 

supramammary, 1 (1.1%) mandibular, 1 (1.1%) mediastinal and 1(1.1%) in mesenteric 

lymph nodes. In cases of abcesses 2 (2.2%) in subcutaneous tissues, 1 (1.1%) in liver 

and 1 (1.1%) in lungs.  Fifty two lesions of CLA in live sheep examined were 

distributed as follows: 15(28.8%) in parotid, 13(25%) prescapular, 7(13.5%) mandibular 

and 3(5.8%) in precrural lymph nodes and 14(26.9%) subcutaneous abscesses.  
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Table 1: Number of live and slaughtered sheep and goats with abscesses and CLA. 

 
 
 

No. 
animal

s 

examin
ed 

No. 
animals 

with 

abscesses 

%  animals 
with 

abscesses 

No. animals 
+ve for C. 

pseudotuberc

ulosis 

% CLA suspect 
animals proved 

+ve for C. 

pseudotuberculosis 
infection 

Prevalence of 
CLA 

 

Live Sheep 6560 52 0.8 % 38 73.1 % 0.6 % 

Slaughtered 

Sheep 

3324 89 2.8 % 58 65.2 % 1.7  % 

Total 9884 141  1.4 % 96 68.1 % 1   % 

Live Goats 4450 34 0.8 % 27  76.5 % 0.6 % 

Slaughtered 

Goats 

184 6 3.3% 5 83.3 % 2.7  % 

Total 4634 40 0.86 % 32 80 % 0. 7 % 

 CLA= Caseous lymphadenitis; +ve = positive  

 

The +overall distribution of 141 lesions in slaughtered and live sheep in eluded 

us abscesses. Seventy-one (50.4 %)  in  prescapular, 21(14.9 %) parotid, 16(11.3%) 

precrural, 8(5.7%) mandibular, 5 (3.5%) supramammary, 1(0.7%) mediastinal and 

1(0.7%) in mesenteric lymph nodes and 1(0.7%) in liver, 1(0.7%) in lung and 

16(11.3%) subcutaneous abscesses (Table 2). 

Distribution of CLA lesions in slaughtered and live goats: 
Six lesions were found in slaughtered goats, 4 (66.7 %) in parotid and 2 (33.3 

%) in prescapular lymph nodes. Thirty-eight lesions of CLA in live goats were 

distributed as follows: 17(44%) in prescapular, 8(21.1%) parotid, 5(13.2%) mandibular 

and 4(10.5%) in precrural lymph nodes and 4(10.5%) subcutaneous abscesses.  The 

overall distribution of 44 lesions in slaughtered and live goats involved 19 (43.2 %) in 

prescapular, 12 (27.3 %) parotid, 4 (9.1 %) precrural and 5 (11.4 % ) mandibular lymph 

nodes, and 4 (9.1 %)  subcutaneous abscesses  (Table 2).  
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       Table 2: Distribution of CLA lesions in live and slaughtered sheep and goats.                        

         
 No. of 

lesions 
Prescapular 

L. N. 
Parotid 

L. N. 
Precrural 

L. N. 
Mandibular 

L. N. 
Mediastinal 

L. N. 
Mesenteric 

L. N 
Supramammary 

L. N. 
liver lung Subcutaneous 

abscess 

Live sheep 52 13 

(25 %) 

15 

(28.8%) 

3 

(5.8 %) 

7 

(13.5 %) 

- - - - - 14 

(26.9 %) 

Slaughtered 

 sheep 

89 58  

 (65.2%) 

6 

 (6.7%) 

13 

(14.6%) 

1 

 (1.1%) 

1 

(1.1%) 

1 

(1.1%) 

5 

(5.6%) 

1 

(1.1%) 

1 

(1.1%) 

2 

(2.2) 

Total 141 71 

(50.4 %) 

21 

(14.9%) 

16 

(11.3%) 

8 

(5.7%) 

1 

(0.7%) 

1 

(0.7%) 

5 

(3.5%) 

1 

(0.7%) 

1 

(0.7%) 

16 

(11.3%) 

Live goats 38 17  

(44.7%) 

8 

(21.1%) 

4 

(10.5%) 

5 

(13.2%) 

 

- 

 

- 

 

- 

 

- 

 

- 

4 

(10.5%) 

Slaughtered  

goats 

6 2 

(33.3%) 

4 

(66.7%) 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

Total 44 19 

(43.2%) 

 

12 

(27.3%) 

4 

(9.1%) 

5 

(11.4%) 

 

- 

 

- 

 

- 

 

- 

 

- 

4 

(9.1%) 

        L.N= Lymph node;  CLA= Caseous lymphadenitis 
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Discussion 
In this study, physical examination by palpation of external lymph nodes of 

6560 live sheep  and 4450 live goats revealed that 34 (0.82%) and 54 (0.76%) had 

enlarged lymph nodes. In slaughtered sheep and goats, abscesses and pyogenic lesions 

due to C. pseudotuberculosis were found in 58 (1.7%) of 3324 carcasses of sheep and in 

5(2.7%) of 184 carcasses of goats. Amin (1971) reported a 7.4% prevalence of CLA in 

slaughtered sheep  at Omdurman slaughterhouse, whereas Elgaddal (1997) reported a 

low prevalence of 1.2% in live sheep and 3.2 % in slaughtered sheep due to 

C.pseudotuberculosis in the same area of our study. Higher prevalence rates of 6.4% 

and 7.1% in sheep and goats, respectively, were reported in the same area by Musa 

(1998).  The lower prevalence rates observed in this study might be due to the increased 

awareness of animal traders of the disease and the selection of apparently disease free 

animals for local markets and for export.  

          Pure cultures of C.pseudotuberculosis were isolated from 58 (70.4%) of 89 

lesions collected from sheep during meat inspection in Nyala slaughterhouse; this rate is 

higher than those reported by El gaddal (1997) and Amin (1971). Hence, our findings 

support the idea that C. pseudotuberculosis is the predominant bacteria involved in 

sheep lymphadenitis and abscesses in the Sudan.  Yet, these findings disagree with  that 

of Hamad et al. (1992) who reported the isolation of Staphylococcus aureus subsp. 

anaerobius  in pure culture from 73.9% of 111 sheep carcasses at El Kadro 

slaughterhouse. And also disagree with the findings of  Musa (2009) who isolated the 

latter bacterium from 28 out of 30 (93.3%) affected sheep at Al samra village, 

Khartoum State. They attributed the increased prevalence rate of S.aurens 

subsp.anaerbws in sheep abscesses in Khartoum State to the practice  of sheep fattening 

prior to slaughter or export. It is clear that C. pseudotuberculosis is predominant in the 

production areas where sheep and goats graze in open pastures, whereas S. aureus 

subsp. anaerobius is more frequent in sedentary animals fed concentrates for fattening 

in Khartoum State before slaughter.  It is worthy to mention that, some sheep herders in 

Darfur and Kordofan believe that addition of table salt (Sodium chloride) to rations 

predisposes sheep to abscesses formation, this observation needs to be experimentally 

verified to be put in a scientific context.  

           A rate of 8.2% of the 89 pus samples from carcasses or aspirated from live sheep 

was negative when bacteriologically cultured. This is lower than the 15% rate reported 

by El gaddal (1997), but higher than the 5% and 2.9% rates reported by Amin (1971) 

and Hamad et al. (1992), respectively.  

        In this study, it was found that the most frequently infected lymph node in sheep 

was the prescapular lymph node  and this is in agreement with the findings of many 

previous investigators (Williamson and Narin, 1980; Kuria and Nagatia, 1990; Gilmour, 

1990; Musa, 1998).  El gaddal (1997) attributed the frequent occurrence of

28



                                    Caseous Lymphadenitis in Sheep and Goats in South Darfur State  

 

 abscesses and pyogenic lesions in the prescapular lymph nodes to wounds caused by 

thorns and sharp objects during grazing in wooded Savannah pastures.    

     From the findings of the present study, it is clear that CLA is prevalent in sheep and 

goats in South Darfur State which is an important area for sheep production. Plans for 

prevention and control of the disease should be undertaken. 
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