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ص البحثملخ  
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وغ خ يييييزه يييييزبت هسل بيييييومهغييييي هغض   ايييييزهبييييييههاس   نيييييزطهاس     ب ييييياها  يييييخطه ضييييي ته ه9<4%(هبييييييه;98;9اسبض يييييخ هسغمييييي  يهىيييييخ  اه 
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هاسغ ل ت اهاسبغ  اه زس زهفذهغزو ته غ خ فهاسب    طهبيه زوغ خ زهاسبغ  خ 

Summary 
Ziehl-Neelsen stained smear, mycobacterial culture and histopathological 

examination were used to investigate bovine tuberculosis in tuberculosis suspect lesions 
collected from Omdurman and Wau slaughterhouse. A total of 194 (7.92%) out of 2450 
animals examined, displayed granulomatous lesions. One hundred and fifty two 
(78.35%), specimens were collected from Omdurman Central abattoir, Khartoum State, 
and the rest, 42 (21.65%), from wau, Bahr El-Ghazal State. Ninty (46.36%) out of 194 
smears prepared from granulomatous lesions revealed presence 0f acid-fast bacteria. 
Twenty (22.22%) out of 90 showed branching filaments organisms identified as 
Mycobacterium farcinogenes (M. farcinogenes) the remaining 70 (77.78 %) were bacilli 
and tentatively identified as M. bovis. Of the 174 specimens, that showed no branching 
filaments, only 20 (11.49%), showed visible growth when plated out onto Lowenstein-
Jensen medium (LJ) and incubated aerobically at 37ºC for 4-8 weeks. 
Histopathologically the 42 specimens from Wau showed chronic granulomatous 
inflammation. In conclusion, microscopical, bacteriological and Histopathological 
examinations, are useful techniques in detecting mycobacteria in  suspected specimens. 

Confirmatory molecular biology techniques such as PCR are highly 
recommended to augment the conventional techniques for thorough identification and 
characterization of the isolated mycobacteria. 

Introduction 
Bovine tuberculosis (BTB) is one of the most important zoonotic diseases known to 

man (Demelash et al, 2010). WHO, in conjunction with FAO and OIE, has  recently classified 
BTB as a neglected zoonotic disease with special reference to developing countries (Michel et 
al, 2009).  
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Close association between herders and their cattle, the custom of consuming raw milk 
and meat constitute a high risk of the disease transmission to man (Rasolofo-Razanamparany. 
et al, 1999; Etter et al, 2006) 

The primary reason for post-mortem examination of carcasses at slaughterhouses is 
protection of public health (Department of Agrciculture and Rural Development (DARD), 
(2008).  

TB status of cattle slaughtered for human consumption provides useful information 
and is an indicator for prevalence of TB-positive slaughtered animals and, therefore, 
likelihood of human exposure through consumption of infected meat (Demelash et al, 2010). 
Apart from providing data for regulatory programmatic awareness, of the true prevalence of 
TB infection, carcass examination also provides clues as whether the infection is in its early 
stage or has reached the transmissible stage (DARD, 2008). This provides better 
programmatic awareness with subsequent development of targeted guidance on how to reduce 
the risk of TB spread within the specific geographic area, as well as opportunities to trace 
back the source of infection to the herds (Demelash et al, 2010). In Sudan, regular testing of 
millions of individual cattle for surveillance of BTB by the tuberculin skin test (TST) is both 
difficult and logistically unfeasible due to limitations in resources. Therefore, abattoir 
inspection remains the only affordable means for monitoring the prevalence of BTB in the 
Sudan. 

The most prominent pathological lesion of BTB is granulomas, known as tubercles; 
these can occur in any tissue but are most frequently observed in lymph nodes, lungs, 
intestines, liver, spleen, pleura and peritoneum (Freddy et al, 2006). Histopathologically, M. 
bovis infections result in granulomas with central caseous necrosis, mineralization, 
surrounded by zone of inflammatory cellular reaction of epithelioid macrophages, giant cells 
and encircled by a fibrous tissue capsule (Thoen et al,, 1981). 

Routine identification of mycobacteria is based on detection of acid-fast bacteria on 
Ziehl-Neelsen’s stained smears and cultural characteristics of the isolated organisms. 
Histopathological examination may increase the specificity of the diagnosis and in certain 
circumstances where the prevalence of BTB is high, pathology can be relied on for diagnosis 
(Corner, 1994). However, lesions due to an infection with other mycobacteria can be mistaken 
for bovine tuberculosis and may lead to misdiagnosis. 

This work was conducted to determine the prevalence of TB among, cattle slaughtered 
at Omdurman abattoir and Wau slaughterhouse, Sudan and to evaluate some conventional 
diagnostic methods of this disease. 

Materials and Methods 
Specimens collection: 

A total of 194 suspected livers, lungs and lymph nodes specimens were collected, out 
of 2450 animals (7.92%) surveyed for caseated tuberculous lesions at Omdurman Central 
abattoir, Khartoum State, and Wau slaughterhouse, Bahr El-Ghazal State. Two thousands and 
four hundred animals were examined at Omdurman and the remainder, 50, at Wau. Animals 
slaughtered at Khartoum State were originated from Western Sudan and White Nile States 
while those handled at Wau were from Savannah grass-land.   

At ante-mortem, all animals were apparently healthy, in good to excellent general 
condition. At slaughter, the tuberculous-suspect specimens were collected in plastic bag for 
bacteriological and histopathological examination. 
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Bacteriological Methods 
Preparation of inoculums: 

With each sample, 5ml of 2% NaOH was mixed and incubated at room temperature 
for 20 min. The mixture was centrifuged at 3500 rpm for 15 min and the sediment was re-
suspended in 5ml sterile distilled water and centrifuged again as above. These steps of 
dilution, aspiration and centrifugation were repeated three times, before the sediment was 
used for microscopy and culture.  
Microscopic examination: 

All the above-prepared specimens were examined microscopically following staining 
with Ziehl-Neelsen as essentially described by Barrow and Feltham (1993). 
Culture of specimens: 

The decontaminated specimens were cultured in Lowenstein-Jensen (LJ) medium. 
Primarily two slants  of LJ medium (one with Na-pyruvate and the other with glycerol) were 
prepared and inoculated with the forementioned materials and incubated aerobically at 37ºC 
for 12 weeks. The slants were examined daily for growth. Subculturing was performed when 
growth appears. The growing organism was identified as slow or rapid growing acid-fast if 
colonies seen before or after 7 days, respectively (Notle and Mitchok, 1995). 
Histopathological examination: 

Selected specimens were fixed in 10% formalin, dehydrated in different concentration 
of alcohol, paraffin-embedded cut into 5u sections and stained with hematoxylin-eosin (H& 
E). 

Results 
Infected specimens: 

The collected specimens included enlarged, inflammed or caseated lymph nodes, all of 
them originate from the thoracic cavity and the head; and other tuberculous organs specimens 
were collected from different sites of carcass (Table 1). 
 
Table 1: Comparison between microscopic examination and culture methods of treated 

suspected specimens onto Lowenstein -Jensen medium. 

Specimen 
 

Number 
 

Microscopic examination 
Positive growth on Lowenstein-

Jensen medium 

  Branching 
filaments* Bacilli Positive 

number 
Negative 
number 

Lymph 
nodes 

162 
(83.51%) 

19 
(9.79%) 

48 (24.74%) 11 (6.32%) 37 (19.54%) 

Lungs 18 
(9.28%) 

1 
(0.52%) 

18 (9.28%)  8 (4.60%) 10  
(5.75%) 

Livers  4 
(2.06%) 

0 4 
 (2.06%) 

1 (0.57%) 3 
 (1.72%) 

Total 194 20 
(10.31%) 

70 (36.08%) 20 
(11.4) 

50 
(28.74%) 

*All specimens that showed branching filamentous acid-fast bacteria were not cultured on LJ 
medium. 
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Bacteriological results: 
Microscopy:  

Ziehl-Neelsen stained smears made from decontaminated and concentrated specimens, 
revealed acid-alcohol fast organism in 90 out of 194 specimens (46.39%) examined. Twenty 
(10.31%) specimens which were branching filaments, all of them from Khartoum State (Table 
2), were tentatively identified as M. farcinogenes. Seventy out of 194 (36.08%) specimens 
examined were bacilli and were tentatively identified as M. bovis Table 2, 28 (40%) of them 
from Omederman abattoir and 42 (60%) from Wau slaughterhouse (Table 2),. Results of 
microscopy are shown in Table 1.  
 
Table 2:  Comparison between findings in Omderman abattoir and Wau slaughterhouse. 
Location 

Tissue Number 
Microscopic exam. ZN 

Positive Cultures Branching 
Filaments 

Bacilli 

Khartoum Lymph 
nodes 147 19 23 5 

 Lung  4 1 4 3 
 Liver  1 - 1 1 
Total   152 20 28 9 
 Bahr El-
Ghazal 

Lymph 
nodes 25 - 25 6 

 Lung 14 - 14 5 
 Liver 3 - 3 - 
Total   42  42 11 

 
Isolation of mycobacteria: 

Twenty out of the 70 cultured acid-fast bacilli positive specimens (28.6%), 9 (12.8%) 
from Omderman abattoir and 11 (15.7%) from Wau slaughterhouse (Table 2), showed visible 
colonies on LJ medium. A Comparison between microscopic findings and culture outcome is 
shown in table 1. 

All the specimens, which showed branching filaments on microscopy were not 
cultured on LJ medium. All isolated organisms were dysgonic and smooth, non-
photochromogenic and revealed the presence of acid and alcohol-fast bacilli on ZN stained 
smears (Fig. 1). 

 
 
 
 
 
 
 
 
 

 
Fig. 1: M. bovis isolated from lymph node stained with ZN.  



Bovine tuberculosis 

 

5 

Histopathological examination: 
All examined sections showed granulomatous lesions consisted of central caseous 

necrosis followed by chronic inflammatory cells mainly lymphocytes, epitheliod cells and 
giant cells surrounded by fibrous capsule in lymph node (Fig. 2). 

 
 
 
 

 
 
 
 
 
 
 
Fig. 2: A section from lymph node showing granulomatous lesion with central necrosis, 

mononuclear and Giant cells (H&E X 10).  
 
Table 3: Prevalence of bovine tuberculosis among cattle slaughtered at Omderman 
central abattoir and Wau slaughterhouse. 

 
Total number of 
animal surveyed Location Number of animal infected with 

M. bovis M. farcinogenes 

       2400 
         50 

Omderman 9 (0.37%) 20 (0.82%) 
Wau 11 (22%)   0 (0%)  

 
Discussion 

Post-mortem survey for detection of bovine TB lesions depends on the work load, time 
and diligence of the inspector conducting the examination (Corner et al, 1990; Shitaye et al, 
2006). 

Gracey et al., (1999) have reported that, the successful cultures of tissues, without TB 
lesions in affected animals strongly demonstrate that all lesions are not detected at post-
mortem examinations or meat inspection. Therefore, the findings reported in this study could 
have actually been an underestimation of the real situation. All affected lymph nodes 
encountered in this study were present either in the thoracic cavity or in the head. These 
findings are in agreement with Corner (1994), who reported that between 70 and 90% of 
lesions were found in  either the lymph nodes of the thoracic cavity or the head. 

ZN stained smears, mycobacterial culture and histopathology were used to diagnose 
bovine TB in cattle. Acid-fast bacteria (AFB) were detected in 90 out of 194 (46.39%) 
suspected specimens using ZN stain method. 20 out of 90 (22.22%) displayed  branching 
filamentous forms and were tentatively identified as M. farcinogenes whereas the remaining 
70 ( 77.78%) were positive for acid-fast bacilli and were considered as M. bovis. The high 
number of tuberculous-suspect positive specimens on microscopy has proved the efficiency of 
this technique as a preliminary diagnostic tool.  

Our data indicate that microscopy using ZN stain is useful as it detected 90 (46.39%) 
of the tuberculous-suspect lesions as harboring AFB. These finding are in agreement with 
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Pritchard, (1988) who reported that ZN staining is cheap, relatively simple to perform and a 
useful preliminary diagnostic step especially in developing countries where laboratory 
facilities are inadequate. However, Quinn et al, (2002) has reported the limitation of the 
technique on differentiating between the various members of the family Mycobacteriaceae. 

This study reveals that, efficiency of the mycobacterial culture used was low (11.49% ) 
The failure of isolation of mycobacteria from the majority of ZN stain-positive specimens 
may be due to prolonged lapse of time between specimens collection and processing, which 
has been shown to reduce the likelihood of successful bacterial isolation (Araujo et al,2005). 
Moreover, Cousins et al, (2004) has suggested that multiplication of bacilli tends to be 
inhibited in lesions containing caseous exudates. The possibility that a certain proportion of 
mycobacteria organisms may be killed by decontamination using 2% NaOH as part of the 
sample processing is  another possibility. It is also possible that many carcasses may be 
infected with mycobacteria other than M. bovis that would not replicate in the M. bovis 
selective culture medium (Milian-Suazo et al, 2000) or other pathogens with different culture 
requirements (Muller et al, 2009). Furthermore, it has been shown that freezing-thawing 
cycles decrease the viability of mycobacteria (Portaels et al, 1988). Low isolation rate of M. 
bovis from specimens obtained from TB-suspect cattle has been reported in Ethiopia (Berg et 
al, 2009) and other African countries (Diguimbaye-Djaibe et al, 2006; Muller et al, 2008; 
Muller et al, 2009). 

Histopathology, on the other hand, offers the major advantage of getting results within 
2 days. In the present study, histological examination was mainly applied to support other 
techniques to maximize the identification of M. bovis infected cattle. In terms of 
histopathologic diagnosis, TB was diagnosed as a chronic granulomatous inflammation 
suggestive of tuberculosis on tuberculous- suspect lesions. However, histopathological 
features of chronic granulomatous inflammation are encountered in various disease conditions 
other than TB, such as foreign body reaction, fungal infection, sarcoidosis, cat scratch disease, 
leprosy and brucellosis (Collins et al, 1999). Therefore Microscopy and TB tissue culture 
should be performed to enable a definitive diagnosis of TB. 

The present investigation, clearly demonstrate that, the BTB prevalence in Omderman 
abattoir is low (0.37%), compared to that in Wau slaughterhouse (0.45%). This agrees with 
the findings of Awad et al., (1959), Karib (1962) and Awad Elkareem and Mustafa (1974). 
These findings could be attributed to the fact that livestock in Western Sudan are nomadic, 
graze and rest in open range with no crowdings, thus there is a little chance for spread of 
infection. In contrast, M. farcinogenes infections were not detected in Wau slaughterhouse, 
which could be due to the small size of specimens collected from that site 

The use of modern techniques that are made available to us such as PCR could be used 
as confirmatory tests. 
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