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دراسة ميدانيه لمرض الميكوبكتريوزس في الخنازير في مصر مع عمل 
محاولة للتشخيص السيرولوجي باستخدام البروتين المرتبط بالفيبرونكتين 

(Ag85-B )
 

يوسف عادل سليمان  ، عصام أمين نصر،  عمرو محمد عبد الفتاح محمد
 

الهدف من هذة الدراسة هو دراسة نسبة وطبيعة مرض الميكوبكتريوزس في الخنازير التي يتم 
 تربيتها تحت ظروف غير صحية في مصر وكذلك تقييم البروتين المرتبط بالفيبرونكتين

Ag85-B في التشخيص السيرولوجي للمرض في الخنازير بالمقارنة مع مشتقات بروتين 
 حيوان اثناء الذبح وأخذ عينات من الغدد 745لهذا الغرض تم فحص عدد . التيوبركلين المنقي

الليمفاوية لأجراء الفحوصات البكتريولوجية وكذلك تجميع عينات دم لأجراء الدراسة 
السيرولوجية وذلك سواء من الحيوانات التي وجد بها إصابات محتمله او تلك التي لم يوجد بها 

من الحيوانات التي تم فحصها كانت مصابة % 9,8هذا وقد أظهرت الدراسة أن. أي اصابات
من هذة الميكروبات كانت من % 9,14بأحد الانواع المختلفة من ميكروب الميكوبكتريا وأن 

كما أوضحت الدراسة أن حساسية وخصوصية . الانواع التي تظهر مقاومة متعددة للعلاج
 كانت  Ag85-Bالتشخيص السيرولوجي لمرض الميكوبكتـريوزس أعتمادا علي بروتيـن

علي التوالي وذلك بأستخدام مشتقات  % 2,65و  % 6,86مقارنتا بـ  % 9,86و % 1,88
في المحصلة أظهرت الدراسة إرتفاع نسبة الأصابة بأنواع . بروتين التيوبركلين المنقي

الميكوبكتريا المتعددة المقاومة للعلاج بين الخنازير التي يتم تربيتها في مصر كما انتهت إلي 
 كأنتيجين فعال لتشخيص مرض الميكوبكتريوزس في Ag85-Bإمكانية الأعتماد علي بروتين 

 .الخنازير الحية
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SUMMARY 
 

The aim of the current study was to investigate the prevalence and the 

nature of swine mycobacteriosis in pigs raised under poor hygienic 

conditions in Egypt and to evaluate fibronectin-binding protein (Ag85-

B) in serological detection of the disease in living pigs. A total of 745 

slaughtered pigs were examined for suspected mycobacterial lesions. 

Lymph node specimens for mycobacteriological examination and blood 

samples for serological evaluation of Ag85-B were collected from both 

suspected and lesion-free pigs. The study revealed that 8.9% of 

examined pigs were infected with different Mycobacterium species, of 

which, 14.9% were multi-drug resistant. Serological evaluation of  

Ag85-B revealed an overall sensitivity and specificity of 88.1% and 

86.9%, respectively; as compared to 86.6% and 65.2% of tuberculin 

PPD-based serodignosis. In conclusion, the study revealed high burden 

of drug resistant mycobacterial infections in Egyptian swine and showed 

the reliability of Ag85-B as a potential candidate for serological 

diagnosis of swine mycobacteriosis in living pigs. 
 

Key words: Swine mycobacteriosis, serological diagnosis, Ag85-B,    

tuberculin PPD. 
 

INTRODUCTION 
 

During the last two decades, infection with tuberculous, as well 

as non-tuberculous mycobacteria has become increasingly important 

among human beings and farm animals (Bottger, 1994; Butler et al., 

1993). The pandemic of HIV infection in many part of the world, as well 

as the emergence of multi-drug resistant (MDR) tuberculosis have 

complicated the disease control process (Wayne and Sramek, 1992). 

Mycobacterium tuberculosis complex and
 

Mycobacterium avium-

intracellulare complex were the most frequently isolated mycobacteria 

from AIDS patients (Benson, 1994; LoBue et al., 2001). Origin of 

mycobacterial infections in humans is still a matter of speculation. 

Previous studies have shown that the pigs were among important sources 

of mycobacterial infections to man (Bono et al., 1995). Little 

information is available about the burden and nature of mycobacterial 

infections in swine, especially those raised under poor hygienic 

conditions.  

Diagnosis of swine mycobacteriosis, erroneously described as 

swine "tuberculosis", in living pigs has been a major hindrance in efforts 
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to study the disease. Clinical signs of diagnostic value are usually absent 

and reliability of the tuberculin skin test has been questioned (Songer    

et al., 1980). Majority of cases were diagnosed only during regular meat 

inspection in slaughterhouses by detection of suspected mycobacterial 

lesions in carcasses (Brown and Neuman, 1979; Dey and Parham, 1993). 

However, many cases can escape post-mortem examination especially 

during early stage of infection (Matlova et al., 2005; Windsor et al., 

1984); also in some cases, it is difficult to differentiate lesions caused by 

mycobacterial infections from other lesions (Katsumi et al., 1991; 

Makrai et al., 2005). Unreliability of the tuberculin skin test for 

diagnosis of swine tuberculosis (Songer et al., 1980; Thoen et al., 1979) 

has drawn attention towards serodiagnosis as an alternative for diagnosis 

of swine mycobacteriosis in living animals.  

Culture filtrates prepared from tuberculous Mycobacterium spp. 

are complex mixture of several antigenic proteins (Daniel and Anderson, 

1978). A major portion of the secreted proteins in M. tuberculosis and 

M. bovis BCG culture filtrate is formed of the antigen 85 (Ag85) 

complex, a 30-32 kDa family of three fibronectin-binding proteins 

(Ag85-A, Ag85-B, and Ag85-C) (Wiker and Harboe, 1992). All 

members of Ag85 complex possess a mycoloyltransferase enzyme 

activity required for the biogenesis of cord factor (Belisle et al., 1997), a 

dominant structure necessary for maintaining cell wall integrity (Jackson 

et al., 1999).  The Ag85 complex molecules have been reported to be the 

dominantly secreted antigens expressed by nearly all mycobacterial 

species (Wiker and Harboe, 1992). Ag85 complex molecules are cross-

reactive antigens and are highly conserved among Mycobacterium spp. 

and thus revealed species specific properties (Salata et al., 1991; 

Schorey et al., 1996). 

The current study was undertaken to determine the prevalence 

and nature of mycobacterial infections in Egyptian swine that are raised 

under poor hygienic conditions, as a potential source of infection to 

other farm animals and humans. Furthermore, the study was aimed to 

evaluate the feasibility of Ag85-B as a potential candidate for serological 

screening of swine mycobacterial infections in living animals.  
 

MATERIALS and METHODS 
 

Animals and post-mortem examination 

A total of 745 pigs were examined during the period from April 

2004 till October 2005. Animals were subjected to post-mortem 

examination after slaughter at the Central Swine Abattoir, Basatin, 
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Cairo, Egypt for suspected mycobacterial lesions. All pigs were 

carefully examined post-mortem for suspected mycobacterial lesions. In 

the course of post-mortem examination, retropharyngeal, sub-maxillary, 

parotid, bronchial, mediastinal, mesenteric and pre-scapular lymph 

nodes were examined visually and by palpation in situ. Specimens from 

all suspected lesions, as well as lesion-free lymph nodes were collected 

aseptically and subjected for conventional mycobacteriological 

examination. Blood samples were collected at the time of slaughter from 

all examined animals and were allowed to clot and then were centrifuged 

for separation of sera that were stored at -20ºC till used for serological 

evaluation.  

Conventional bacteriological examination 

Mycobacterium spp. isolation was carried out as previously 

described (Kent and Kubica, 1985). Briefly, tissue samples from 

collected lymph nodes were homogenized in a tissue-grinding mortar 

with 5ml of sterile saline. Tissue homogenates were centrifuged at 3000 

g for 15 minutes. The supernatant fluid was discarded and the sediment 

was treated with 2 ml of 4% sulphuric acid for 15 minutes, and then 

washed twice with sterile saline by centrifuging at 3000 g for 15 

minutes. The sediment was then neutralized with 4% NaOH containing 

phenol red indicator and immediately inoculated onto Löwenstein-

Jensen (L-J) media (Biolife, Milano, Italy) and incubated at 37°C for up 

to 8 weeks. Smears of suspected colonies were stained with Ziehl 

Neelsen stain to assess acid-fastness and morphology of bacteria. Colony 

morphology, and pigment production under dark and light conditions 

were examined.  Conventional biochemical tests were performed as 

previously described (Kent and Kubica, 1985), and those included niacin 

accumulation, nitrate reduction, Tween 80 hydrolysis, urease activity, 

iron uptake, tolerance to 5% sodium chloride, growth on thiophene-2-

carboxylic acid hydrazide (T2H) and ability to grow on MacConkey 

agar.  

Antimicrobial susceptibility  
All isolated Mycobacterium spp. were evaluated for 

antimicrobial susceptibility using the standard macrodilution method 

with radiometric broth and evaluated on a BACTEC 460 instrument 

(Becton Dickinson, Sparks, MD.) (Siddiqi et al., 1993). Antimicrobial 

susceptibility testing included the first-line anti-mycobacterial agents; 

streptomycin, isoniazid, ethambutol and rifampicin. Multi-drug resistant 

(MDR) strains were defined as being resistant to two or more of the 
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primary drugs (isoniazid and rifampicin) used for the treatment of 

tuberculosis (Raviglione and Smith, 2007). 

Serological examination  

a) Bacterial strains and preparation of antigens 

The M. bovis AN5 standard strain (supplied by the Central 

Veterinary Laboratory, Weybridge, England) was used throughout the 

study. Cultures were grown to log phase in Middlebrook 7H9 liquid 

medium (Difco, Detroit, MI), supplemented with Middlebrook ADC 

enrichment (Difco), then were sub-cultured as surface pellicles on the 

wholly synthetic Sauton medium for 3-8 weeks. Tuberculin purified 

protein derivatives (PPD) and fibronectin-binding antigen (Ag85-B) 

were prepared from the culture filtrate (CF) of M. bovis AN5. The PPD 

antigen was prepared from the heated CF as previously described 

(Landi, 1984), while the native Ag85-B antigen was prepared from the 

unheated CF according to Salata et al. (1991).  

b) Enzyme-linked immunosorbent assay (ELISA)  

For serological evaluation, indirect ELISA was carried out using 

both Ag85-B and tuberculin PPD antigens as previously described (Sada 

et al., 1990) with some modifications. Briefly, Immulon II 96 microtiter 

plates (Nunc, Copenhagen. Denmark) were coated with either Ag85-B 

(0.5µg/100 µl carbonate buffer, pH 9.6) or tuberculin PPD (5µg/100 µl 

carbonate buffer, pH 9.6, containing 1% carbodiamide) and were 

incubated for 24 hours. The plates were then decanted and blocked with 

2% bovine serum albumin for 2h. 100 µl of 1/100 diluted serum was 

added to each well and plates were incubated at 37°C/2h. Horseradish 

peroxidase-conjugated anti-pig was used as a secondary antibody. The 

substrate used was OPD. The plates were washed four times between 

each step with PBS containing 0.1% Tween20. All reaction mixtures 

were set in duplicate, with the mean value being used for recording and 

calculations. Out of the healthy animals (lesions-free), 28 animals were 

proved free from any mycobacterial infections after precise 

mycobacteriological examination and their sera were used as healthy 

control subjects. Results were read on SOFTmax PRO ELISA reader 

(Molecular Device Corporation, California) at a wave length of 450 nm.  

c) Evaluation of tests and statistical analysis 
Analysis of mean optical density (OD) values of both antigens 

with different Mycobacterium-infected and non-infected animal groups 

were carried out using Statistical Package for Social Sciences (SPSS) 

version 10.0. Data were presented as the mean OD ± SD and the OD 

range. The optimal cut-off points for distinguishing between positive and 
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negative results for both antigens were determined by Receiver Operating 

Characteristic (ROC) curve analysis using Analyse-it Software 

(www.analyse-it.com) (Surujballi et al., 2002). The ROC curve [a plot 

of the true positive rate (sensitivity) against the false positive rate        

(1-specificity) that is obtained at each cut-off point] was constructed and 

the area under the curve (AUC) value was calculated as a measure of the 

accuracy of the test. The tested antigens were evaluated in terms of 

accuracy index, sensitivity, specificity, and positive and negative 

predictive values as described elsewhere (Smith, 1995). 
 

RESULTS 
 

Post-mortem and bacteriological examination 

Suspected lesions of various sizes were detected in 110 (14.8%) 

of 745 examined swine carcasses (Table 1). Most lesions were yellowish 

white to gray foci of nodular appearance with size range of 2-5 cm in 

diameter and were detected in sub-maxillary, bronchial and mesenteric 

lymph nodes (Table 2).  

Conventional mycobacteriological examination revealed positive 

cultures in 67 (60.9%) out of the 110 suspected tuberculous lesions and 

23 (3.6%) out of the 635 lesion-free specimens. From these positive 

cultures, 33.3 % were tuberculous Mycobacterium species                   

(M. tuberculosis and M. bovis), 41.1% were non-tuberculous 

Mycobacterium species (M. avium, M. intracellulare and                            

M. scrofulaceum), while 25.6% of the positive cultures were non-

mycobacterial species (Table 1, 2).   

Antimicrobial susceptibility 

The antibiogram study revealed that 32.8%, 38.8%, 29.9% and 

23.9% of all isolated Mycobacterium species were resistant to 

streptomycin, isoniazid, ethambutol and rifampicin, respectively. MDR 

profile was detected in 14.9% of all tested isolates (Table 3). 

Serological evaluation of Ag85-B and PPD 

The cutoff values for Ag85-B and tuberculin PPD were 0.144 

and 0.212, respectively. Using these cutoff values, Ag85-B detected 59 

(88.1%) out of 67 serum samples from suspected infected animals that 

were culture positive and conventionally identified as Mycobacterium 

species, and 3 (13.04%) out of the 23 non-mycobacterium species 

infected animals with an overall accuracy index, sensitivity, specificity, 

positive predictive value, and negative predictive value of 85.5%, 

88.1%, 86.9%, 95.2%, and 71.4%, respectively. On the other hand, 
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tuberculin PPD were able to detect 58 (86.6%) out of 67 samples that 

were culture positive and conventionally identified as Mycobacterium 

species, and 8 (34.8%) out of 23 samples of non-mycobacterium species 

with an overall accuracy index, sensitivity, specificity, positive 

predictive value, and negative predictive value of 81.1%, 86.6%, 65.2%, 

87.9%, and 62.5%, respectively (Tables 4 and 5). The AUCs for the 

Ag85-B and PPD antigens were 0.944 and 0.934, respectively. This 

shows that in more than 93% of cases an animal giving a result above 

the cutoff value was correctly identified (Fig.1). 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1: ROC curve obtained from the analysis of ELISA data from 

suspected sera against Ag85-B and PPD antigens. The false 

positive rate (1-specificity) is plotted against the true positive 

rate (sensitivity) for each cutoff point. (A) Optimal cutoff value* 

and area under the curve (AUC) of Ag85-B; (B) Optimal cutoff 

value* and AUC of tuberculin PPD. 
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               Table 1: Prevalence of swine mycobacteriosis based on 

conventional mycobacteriological  

examination of collected specimens from 

slaughtered pigs. 
 

 

Postmortem 

Examination 

 

 

Positive 

cultures 

 

Mycobacteriological Identification 

 

Tuberculous 

Mycobacterium 

species 

Non-tuberculous 

Mycobacterium 

species 

Non-Mycobacterium 

species 

N %  N % N % n % 

Suspected lesions 

110 

(14.8%) 

67 60.9 30 44.7 26 38.8 11 16.4 

Lesion free 

635 

(86.2%) 

23 3.6 - - 11 47.8 12 52.2 

Total 

745 
90 12.1 30 33.3 37 41.1 23 25.6 
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Table 2: Predictive values of suspected lesions regarding positive 

cultures for different Mycobacterium species. 
 

Suspected 

Lesions  

(n) 

 

Positive  

cultures 

Mycobacterium  

species 
Non- 

Mycobacteri

um 

Species 

 

 

 

Total 

Mycobacterium 

Species 

 
Tuberculous  

Mycobacterium species 

Non-tuberculous  

Mycobacterium species 

M. 

 tuberculosis 

M. 

 bovis 
M. avium 

M. 

 intracellulare 

M. 

scrofulaceum 

n % N % n % n % n % n % n %* 

Sub-maxillary  

lymph node 

(40) 

15 3 20 4 26.6 3 20 1 6.7 1 6.7 3 20 

 

12 

 

30 

Bronchial  

Lymph node 

(29) 

20 2 10 5 25 4 20 3 15 2 10 4 20 16 55.2 

Mesenteric  

lymph node 

(35) 

26 5 19.2 6 23.1 4 15.4 3 11.5 5 19.2 3 11.5 

 

23 

 

65.7 

Generalized 

lesions 

(6) 

6 2 33.3 3 50 0 - 0 - 0 - 1 16.7 

 

5 

 

83.3 

Total lesions 

(110) 
67 12 17.9 18 26.9 11 16.4 7 10.4 8 11.9 11 16.4 56 50.9 

 

 Positive mycobacterial infections predictive value of suspected 

lesions. 
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       Table 3: Antibiogram resistance of mycobacterial isolates to first-

line anti-mycobacterial drugs. 
 

Mycobacterial 

isolates 
Streptomycin Isoniazid Ethambutol Rifampicin MDR 

a
 

M. 

tuberculosis  
5/18 (28.3%) 

6/18 

(33.3%) 
5/18 (28.3%) 

3/18 

(16.6%) 

3/18 

(16.6%) 

M. bovis  6/12 (50%) 
7/12 

(58.3%) 
5/12 (41.6%) 

4/12 

(33.3%) 

3/12 

(25%) 

M. avium 

complex  

11/37 

(29.7%) 

13/37 

(35.1%) 
10/37 (27%) 

9/37 

(24.3%) 

4/37 

(10.8%) 

Total 
22/67 

(32.8%) 

26/67 

(38.8%) 
20/67(29.9%) 

16/67 

(23.9%) 

10/67 

(14.9%) 

 

a 
Multi-drug resistant strains (resistant to any two or more of the first-line anti-

mycobacterial agents isoniazid and rifampicin)   
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Table 4. Serodiagnosis of swine mycobacteriosis by ELISA 

detection of anti-mycobacterial IgG in swine sera 

using Ag85-B and tuberculin PPD antigens.  

Conventionally 

Identified 

Mycobacterium spp. 

Total 

No. of 

isolates 

 

Ag85-B 
PPD antigen 

Mean OD ± SD 

(OD range) 

Cutoff 

point 

+ve 

cases 

Mean OD ± SD 

(OD range) 

Cutoff 

point 
+ve cases 

 

M. bovis 

 

 

M. tuberculosis 

 

M. avium complex 

         Suspected lesions  

      

     

          Lesion-free  

 

Sub-total 

Non-Mycobacterium spp. 

          Suspected lesion 

     

        

          Lesion-free 

 

Total 

 

12 

 

 

18 

 

 

26 

 

 

11 

 

67 

 

11 

 

 

12 

 

90 

 

0.546 ± 0.156 

(0.209– 0.748) 

 

0.560 ± 0.203 

(0.203 – 0.862) 

 

0.380 ± 0.184 

(0.074 – 0.674) 

 

0.327 ± 0.133 

(0.124 – 0.494) 

 

 

0.131 ± 0.028 

(0.089 - 0.179) 

 

0.135 ±  0.040  

(0.076 – 0.242) 

 

 

0.144 

 

12 

 

 

18 

 

 

20 

 

 

9 

 

59 

 

2 

 

 

1 

 

62 

 

0.534 ± 0.145 

(0.203 – 0.821) 

 

0.544 ± 0.131 

(0.323 – 0.794) 

 

0.288 ± 0.122 

(0.073 – 0.512) 

 

0.376 ± 0.126 

(0.142 – 0.594 ) 

 

 

0.184 ± 0.107 

(0.086 – 0.376) 

 

0.175 ± 0.066 

(0.095 – 0.272) 

 

 

0.212 

 

11 

 

 

18 

 

 

20 

 

 

9 

 

58 

 

4 

 

 

4 

 

66 
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Table 5: Evaluation of Ag85-B as compared to tuberculin PPD antigen 

for serodiagnosis of swine mycobacteriosis 
 

Evaluation 

 parameters 
Antigen 85-B Tuberculin PPD 

Accuracy Index 85.5% 81.1% 

Sensitivity 88.1% 86.6% 

Specificity 86.9% 65.2% 

Positive predictive value 95.2% 87.9% 

Negative predictive value 71.4% 62.5% 
 

DISCUSSION 
 

Swine mycobacteriosis results in severe economical losses in a 

number of countries and represents a public health threat. Average 

prevalence of swine mycobacteriosis in examined slaughtered pigs as 

revealed in the present study was 8.9 % (67 out of 745), which is 

unexpectedly high as compared to 0.4% in USA (Payeur and Songer, 

1992) and 0.5% in Europe (Komijn et al., 1999), taking into account the 

fact that this prevalence is based on the isolation of Mycobacterium 

species from suspected tuberculous lesions as well as lesion-free 

specimens of examined carcasses. High prevalence of both tuberculous 

and non-tuberculous mycobacterial infections among pigs as revealed in 

the current study could be attributed to poor hygienic standards of pig 

farming in Egypt, where feeding on household and hospital wastes as 

well as wastes of animal and chicken farms is a common practice. This 

denotes the importance of these animals as a potential reservoir for many 

mycobacterial infections that can infect other farm animals and humans. 

In addition, high multi drug resistant (MDR) profile (14.9%) of isolated 

mycobacterial strains as documented in the current study (Table 3) 

intensifies the potential risk of these animals as source of severe type of 

MDR infections with both tuberculous and non-tuberculous 

Mycobacterium spp. to humans. This signify public health concern 

especially among immunodeficiency virus-positive and other 

immunocompromized individuals (Leao et al., 1999). Moreover, 

economical losses due to swine mycobacteriosis are not only restricted 

to the condemnation of pig meat, head and visceral organs at abattoir 

inspection points due to tuberculous lesions, but also of being a source 

of bovine tuberculosis to other farm animals via dissemination of 

Mycobacterium bovis in the environment (Phillips et al., 2003). In 

addition, dissemination of atypical mycobacterium species 
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(Mycobacterium avium complex) can sensitize cattle, which results in  

nonspecific reaction to PPD tuberculin skin test with the subsequent  

economical losses from the destruction of false positive reactor cattle 

(Matlova et al., 2005; Pollock et al., 2000). 

In the present study, most suspected tuberculous lesions were 

detected in sub-maxillary, bronchial and mesenteric lymph nodes. 

However, sub-maxillary lymph nodes showed relatively low predictive 

value (30%) regarding the positive mycobacterial cultures as compared 

to that of bronchial (55.2%) and mesenteric (65.7%) lymph nodes (Table 

2). The low predictive value of sub-maxillary lymph nodes could be 

attributed to the presence of other non-mycobacterial infections  caused 

by  organisms found in soil and frequently infect pigs as Rhodococcus 

equi  that results in similar localized lesions in sub-maxillary lymph 

nodes (Makrai et al., 2002, Makrai et al., 2005). Most lesions (92/110) 

were 2-5 cm in diameter and of yellowish white to grey foci of nodular 

appearance with central caseation, often calcified and mostly surrounded 

by a fibrous connective tissue, which is consistent with previous reports 

(Gortazar et al., 2003; Matlova et al., 2005), and indicated that most 

tuberculous infections in pigs are of noninvasive type and the site of 

infection could easily be concealed by a protective fibrous tissue 

preventing further spread of the infection. However, 18 cases showed 

severe lesions of proliferate to purulent type, of which six were 

generalized, most of them identified as Mycobacterium tuberculosis 

complex (2 M. bovis and 3 M. tuberculosis). On the other hand, 11 

mycobacterial isolates were recovered from lesion-free specimens of 

apparently healthy pigs, which could indicate early-stage infection, 

noticeably, all of which were identified as non-tuberculous 

Mycobacterium species. Previous studies have documented the isolation 

of different pathogenic mycobacterial species from healthy slaughter 

swine without any apparent lymph node or tissue lesions (Matlova et al., 

2005; Songer et al., 1980; Windsor et al., 1984). 

Tuberculin skin testing is unreliable for diagnosis of swine 

tuberculosis (Thoen et al., 1979). Therefore, diagnosis of swine 

mycobacteriosis and studying of its prevalence in live animals is usually 

impossible and it still based mainly on post-mortem findings by meat 

inspectors (Dey and Parham, 1993). In the current study, the fibronectin-

binding protein (Ag85-B) was purified and evaluated serologically, in 

comparison with the tuberculin PPD, as a potential candidate for rapid 

screening of swine mycobacteriosis in living pigs. Serodiagnosis of 

swine mycobacteriosis using Ag85-B and tuberculin PPD have showed 
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that both Ag85-B and tuberculin PPD antigens have comparable 

sensitivity (88.1 and 86.6, respectively), however, the specificity, 

positive predictive values and negative predictive values for Ag85-B 

were higher (86.9%, 95.2 % and 71.4%, respectively) than that (65.2%, 

87.9% and 62.5%, respectively) of tuberculin PPD (Table 5). The higher 

specificity and positive predictive value of Ag85-B as compared to that 

of  tuberculin PPD could be attributed to the fact that PPD is a protein 

complex that contain many shared antigenic epitopes with other non-

mycobacterial organism, which greatly affect its specificity in diagnosis 

of mycobacterial infection (Fifis et al., 1991). On the other hand, Ag85 

complex molecules have been reported to be the dominant secreted 

antigens that are highly specific and conserved among Mycobacterium 

spp. and thus revealed species specific properties (Salata et al., 1991; 

Schorey et al., 1996; Silver et al., 1995). In previous studies, the use of 

multiple overlapping peptides corresponding to the entire sequence of 

the antigen 85 revealed the presence of at least seven T-cell determinants 

with high homology between the antigen 85 purified from both M. bovis 

BCG and M. tuberculosis (Silver et al., 1995). The same epitopes were 

found in the M. avium strains but with much less homology indicating 

that the antigen could have potential diagnostic capabilities for both M. 

tuberculosis complex as will as M. avium intracellulare complex 

(Schorey et al., 1996; Secott et al., 2001).  

The ability of Ag85-B antigens, as revealed in the current study 

(Table 4), to detect mycobacterial infections in 9 cases out of 11 lesion-

free apparently healthy pigs that were proved infected by conventional 

mycobacteriological examination, indicates its feasibility in early 

detection of swine mycobacteriosis.   

In conclusion, high burden of swine infection with multi drug 

resistant strains of both tuberculous and non-tuberculous Mycobacterium 

species (mainly M. avium complex) clearly denote the high risk factor of 

pigs as a dangerous threat to public health and other farm-animals 

industry via dissemination of these organisms in the environment. Ag85-

B could be a good candidate for rapid and early serological detection of 

both tuberculous and non-tuberculous mycobacterial infections in living 

pigs.  
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