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مقارنتها ه للكشف عن السل البقرى فى مزارع الالبان ويالاختبارات التشخيص
 باختبار التيوبركلين

 

محمد وائل عبد العظيم , سيد زكى محمود , عماد مختار رياض 
     

 بقره 143 فى محافظتى قنا والمنوفٌه تم فحص فى دراسه علً مرض السل فى الابقار الحلابه
 حاله اٌجابٌه من 109%( 76.2)وجاموسه باستخدام اختبار التٌوبركلٌن فكانت نسبه الاصابه 

تم فحص شرائح من اعضاء الحالات الأٌجابٌة المذبوحه مٌكروسكوبٌا باستخدام صبغة . 143
 عٌنه 102فكانت النتائج . نٌلسون وزرعت اجزاء منها فى مستنبتات بٌكتٌرٌه مناسٌه-الذل

 اٌجابٌه بالفحص 109 عٌنه من 94%(, 71.32) للزرع البكتٌرٌولوجى 109اٌجابٌه من 
باستخدام الالٌزا تم فحص سٌرم دم الابقار الموجبه لاختبار . (%65.73)المٌكروسكوبى

 باستخدام استخلاص البروتٌن الفعال من 31 عٌنه اٌجابٌه من 26التٌوبركلٌن فكانت النتائج 
 باستخدام مرشحات المزارع 31 عٌنه اٌجابٌه من29%(, 83.87)مٌكروب السل البقري 

وبفحص سٌرم دم الجاموس الموجبه لاختبار  (%93.5)ذات الفترة القصٌرة للبكترٌا الحٌة 
 اٌجابٌه باستخدام استخلاص البروتٌن الفعال من 78 عٌنه من71التٌوبركلٌن كانت النتائج
 اٌجابٌه باستخدام مرشحات المزارع ذات 78 عٌنه من 77و  (%91)مٌكروب السل البقري 

بالنسبه للحالات السلبٌه لاختبار التٌوبركلٌن بفحص . (%98.7)الفترة القصٌرة للبكترٌا الحٌة 
 عٌنه سٌرم دم بقرى باستخدام استخلاص البروتٌن الفعال من مٌكروب السل البقري كانت 16
 اٌجابى باستخدام مرشحات المزارع ذات الفترة القصٌرة 6و (%56.25) عٌنات اٌجابٌه 9

 عٌنه سٌرم دم الجاموس السلبى لاختبار التٌوبركلٌن 18بفحص . (%37.5)للبكترٌا الحٌة 
باستخدام استخلاص البروتٌن الفعال من مٌكروب  (%16.66)كانت ثلاث عٌنات اٌجابٌة 

باستخدام مرشحات المزارع ذات الفترة  (%5.55)السل البقري وعٌنة واحدة اٌجابٌة من 
من الدراسه ٌتضح ان السل البقرى مازال ٌشكل خطوره كبٌره فى . القصٌرة للبكترٌا الحٌة

انتقاله للانسان ومسببا خسائر اقتصادٌه مما ٌدعو لتكاتف منظمات الصحه العالمٌه للتخلص 
                                                               .                                                    من هذا المرض

SUMMARY 
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A total number of 143 cows and buffaloes cases in Qena and                

El-Menoufya Governorates were examined for bovine tuberculosis using 

single intradermal cervical tuberculin test (SICTT). 109 out of 143 

(76.22%) tested cattle were found positive to tuberculin test. Tissue 

samples from organs positive cases to tuberculin test were examined 

microscopically with Ziehl-neelsen stain and by cultivation on two 

different types of media (Middlebrook and Lowenstein Jenssen media). 

Blood serum samples from the positive cases were tested by ELISA. 

ELISA plates were coated with bovine purified protein derivative (PPD) 

and short term culture filtrate (ST-CF) antigens. The test sensitivity was 

compared at different serum dilutions. The result was102 out of 109  

cases were positive by cultivation technique with a percentage of 

(71.32%) and 94 out of 109 cases were positive by microscopical 

examination with a percentage of (65.73%). The results of ELISA and 

traditional cultural methods as well as tuberculin test were compared and 

discussed. All serum samples of tuberculin positive cow cases were 

tested by indirect ELISA, and showed that 26 out of 31 cow sera were 

positive by PPD with a percentage of (83.87%) and 29 out of 31 cases 

were positive by using ST- CF antigens with a percentage of (93.5%) in 

(1\40) serum dilution. Concerning buffalo cases, 71 out of 78 tuberculin 

positive sera were positive with PPD antigen with a percentage of (91%) 

and 77 sera cases were positive with ST- CF antigen with a percentage 

of (98.7%) at serum dilution (1\40). Regarding the tuberculin negative 

cases, out of 16 tuberculin negative cow cases there were 9 positive 

cases by using PPD antigen with a percentage of (56.25%) and 6 

positive cases by using ST- CF antigen with a percentage of (37.5%). 

Concerning the buffalo cases, there were 3 positive cases out of 18 

tuberculin negative sera by using PPD antigen with a percentage of 

(16.66%) and one case was positive by using ST- CF antigen with a 

percentage of (5.55%). 
 

Key words: TB, PPD, ST-CF. 
 

INTRODUCTION 
 

Tuberculosis in cattle caused by Mycobacterium bovis (M. bovis) 

continues to be a problem in both countries with and without active 

control policies (Thom et al., 2006). Bovine tuberculosis was 

responsible for approximately 6% of total human tuberculosis deaths in 

1930-1940 (Vordermeier et al., 2003). Bovine tuberculosis (TB) is 
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characterized by the progressive development of granulomatous lesions 

in different body organs and can affect a large number of species. The 

incidence of bovine TB is rising, both in the number of herds affected 

and in the number of cases per affected herd (Cobner, 2003). It affected 

over 50 million cattle world-wide resulting in economic losses of 

approximately 3 billion $ (Hewinson, 2001). 

The intradermal tuberculin test is the only prescribed test for the 

diagnosis of tuberculosis in cattle (Cousins and Florisson, 2005). The 

purified protein derivative (PPD) is still the most widely used antigen, 

however, it contains many antigenic determinants of broad specificity 

that lead to the appearance of non-specific reactors; animals react 

positively to tuberculin test but not actually infected, also false negative 

reactors which give negative tuberculin test although animals are 

actually tuberculous (Radostits et al., 2000). So identification of the key 

antigens of M. bovis involved in antibody production is required 

(Lyaschchenko et al., 1998). Enzyme-linked immunosorbent assays 

(ELISAs) measure antibody titers to M. bovis. ELISAs may complement 

tests of cellular immunity in anergic cattle. It is an accurate and rapid 

method for detection of the antibodies in the sera of infected animals by 

using several types of antigens (Daniel and Debanne, 1987; Lilenbaum 

et al., 1999; Riad, 2004; Sopp et al., 2008 and OIE, 2009). 

The present study was conducted to compare the results of 

tuberculin test and ELISA results on Blood samples using PPD and ST-

CT as coating antigens, and the results of tuberculin test and 

microscopical examination and cultivation technique. 
 

MATERIALS and METHODS 
 

Animals:  A total of 143 dairy cows and buffaloes (96 buffaloes and 47 

cows) cases were examined in Qena and El-Menoufya Governorates and 

tested by single intradermal cervical tuberculin test. Samples of Blood, 

lymph node of infected organs were collected from the positive animals 

slaughter as well as blood samples were collected from tuberculin 

negative animals. 

A- Preparation of mycobacterial antigen: 

Preparations of bovine short term culture filtrate: (Andersen      

et al. (1991) and Gupta et al. (1998). Lypholysed culture filtrate of 

Mycobacterium bovis was prepared according to the protocol illustrated 

by tillused. The lyophilized filtrate was dissolved with phosphate 

buffer saline PPS) containing PMSF.   
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- Concentration of (ST-CF) by freeze–drying (Placktt et al., 1989 

and Andersen et al., 1991):  

The short term culture filtrate of M. bovis was exposed to freeze 

drying labconco freeze drying system, under the maximum condition of 

the apparatus which were - 47°C and 37 x 10' mm Hg pressure till 

completed dryness of culture filtrate, then kept frozen at - 20°C. 

- Reconstitution of freeze dried ST-CF antigen: 

 The short term culture of M. bovis was reconstituted with PBS 

(pH 7.4), then PMSF mM was added and kept frozen at -20
o
C. 

Estimation of total protein was carried out according to Lawry et al.  

(1951) 

- Standardization of the ST-CF antigen:  

Before using mycobacterial ST-CF antigen used as ELISA 

coating antigen, it was screened for its sterility, solubility and 

antigenicity. 

a- Sterility test: 0.1 ml of the M. bovis (SI- CF) was diluted 1:100 in 

sterile distilled water; 0.1 ml was inoculated into nutrient broth and 

thioglycollate medium for examining the growth of any both aerobic 

and anaerobic bacteria. Bacto-Sabouraud maltose agar medium was 

also used for screening fungal growth where incubation was at 25°C 

for 7 days. Modified Lowenstein Jensen medium slopes in McCartney 

bottles were used to confirm the absence of viable M. bovis where 

incubation was performed at 37 °C for 6-8 weeks according to (Gupta 

and Ram, 2000). 

b- Solubility test: The prepared ST-CF of M. bovis was fairly soluble in 

PBS (pH 7.4) containing 10 mM (PMSF). 

c- Antigenicity: M. bovis ST-CF was screened for its ability to induce 

delayed type hypersensitivity by the intradermal injection of M. bovis 

sensitized guinea pigs (Heilman, 1967). 

B- Bovine PPD antigen: 

          Was purchased from Agri Quality. Australia pty Ltd. Prod. No. 

63313. 

Bacteriological examination:        

a- Conventional culture method (Marks, 1972): 

The collected samples showing gross lesion or congestion were 

prepared for culturing of tubercle bacilli. The fat was trimmed and the 

suspected material was pieces. Two ml of sterile aliquot distilled water 

were added to the crushed tissues, homogenized and ground till 

suspension was obtained (in this step the direct smear for microscopical 

examination) Two ml of 4% H2SO4 acid were added to the mixture, and 
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then incubated at 37
o
C for 30 minutes. The mixture was diluted with 16 

ml of sterile distilled water and centrifuged at 3000 rpm for 20 min. and 

the sediment was inoculated into Lowenstein Jensen slants two 

glycerrated and two pyruvated, incubated at 37
o
C in inclined position for 

overnight, then vertically for at least 6-8 weeks and examined. The 

obtained growths were observed for morphological character and for 

pigment production. 

b- Identification of acid- fast bacilli (Kubica, 1973): 

Microscopical examination: 

A part of the suspected colonies and the impression smear from 

prepared samples were emulsified with drop of 70% ethyl alcohol on a 

slide and spread to form a smear. The smear was allowed to air dry then 

fixed by heat. The prepared smears stained by Ziehl-Neelsen stain and 

microscopically examined to detect the morphological characters of acid 

fast bacilli. 

Enzyme linked immunosorbent assay (ELISA): 

Sera of tuberculin positive and negative cases using bovine PPD 

and ST-CF as coating antigens were used. ELISA was performed as 

described previously (Hall and Thoen, 1985; Dimitri et al., 1990). 

Briefly, 100µ of PPD and ST-CF antigens diluted in carbonate 

bicarbonate buffer saline: pH: 9.6 (15Jg/ml) were used for coating, then  

incubated at 4ºC over night, washed 3 times in PBS, then  the wells were 

blocked with 1% ova albumen in PBS for 1 h at room temperature. 100 

µ of different dilutions of each serum sample (tuberculin positive and 

tuberculin negative) was added per well (1/40, 1/80, 1/160 and 1/320 in 

phosphate-buffered saline [PBS] - Tween 20) for PPD and ST-CF. The 

antigen-antibody binding was allowed to proceed for 60 min. at room 

temperature and 100 µ of alkaline phosphatase-conjugated goat anti-

bovine IgG diluted 1:3000 in PBS-Tween 20, was added per well. After 

60 min the plates were washed three times then p-nitrophenyl phosphate 

(100 µ /well) was added and incubated for 15 min. The optical density 

was measured at 405 nm after stopping the reaction by NaOH to a final 

concentration of 1 M (50 µ /well). 
 

Table 1: Tuberculin test results in both cows and buffaloes: 
 

Animal species 

Positive tuberculin 

cases 

Negative tuberculin 

cases 

No % No % 

Cows 31  34 16 65.9 

Buffaloes 78 18.75 18 81.25 

 Total numbers 109 23.77 34 76.22 
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                                            RESULTS  
 

Table 2: Results of tuberculin positive cattle cases using both cultivation 

technique and microscopical examination.  
 
 

Animal species 

  Positive 

tuberculin cases 

 Conventional    

 method (isolation) 

Microscopical 

Examination 

No % No % No % 

Cows 31 65.9 27 87 23 74.1 

Buffaloes 78 81.25 75 96.1 71 91 

Total numbers 109 76.22 102 71.32 94 65.73 

 

Table 3: Results of ELISA on sera of tuberculin positive cows and 

buffaloes by using PPD and STCF antigens: 
 

Animal 

species 

Coating antigens of ELISA 

(SICTT) Positive   

cases 
Bovine PPD ST-CF 

No % No % No % 

Cows 31 65.95 26 83.87 29 93.5 

Buffaloes 78 81.25 71 91 77 98.7 

Total 

numbers 
109 76.22 97 88.99 106 74.12 

 
Table 4: Results of ELISA on sera of tuberculin negative cows and 

buffaloes by using PPD and STCF antigens: 
 

Animal species 

                               Coating antigens of ELISA 

(SICTT) 

Negative 

cases 

Bovine PPD ST-CF 

No % 
No of +ve 

cases 
% 

No of +ve 

cases 
% 

Cows 

 
16 34 9 56.25 6 37.5 

Buffaloes 18 18.75 3 
 

16.66 
1 5.55 

Total numbers 34 23.77 12 29.90 7 20.58 
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DISCUSSION 
 

The intradermal tuberculin test has been the widest used 

diagnostic technique. It allows detection of cattle that have been exposed 

to M. bovis. However, in herds where control of T.B. is based on the 

identification and removal of reactors to this test, some animals in 

advanced stages of the disease and with open lesions don't show 

reactivity to tuberculin (anergic) and might remain in the herd, thus 

constituting a potential source of infection in susceptible cattle (Diaz- 

Otero et al., 2003). 

In this study, the bacteriological examination was carried out on 

(31) tuberculin positive cow cases, (87) tuberculin positive buffalo 

cases, (16) tuberculin negative cow cases and (18) tuberculin negative 

buffalo cases. 

The presented results in Table (2) showed a comparative study 

between different diagnostic techniques on tuberculin positive examined 

cow cases and revealed that, out of (47) examined cow cases (31) were 

tuberculin positive with a percentage of (65.95%), (23) showed acid fast 

bacilli by using zeihl- neelsen stain with a percentage of (74.1%), (27) 

were positive by cultivation technique on Lowenstein Jensen media and 

Middle brook media with a percentage of (87%).  

Regarding buffalo cases, there were out of (96) examined buffalo 

cases (78) were tuberculin positive with a percent of (81.25%), (71) 

showed acid fast bacilli by using zeihl- neelsen stain with a percentage 

of (91%), and (75) cases were positive by cultivation technique on 

Lowenstein Jensen media and Middle brook media with a percentage of 

(96.1%) these results were in agreement with the recorded results by 

(Sohire and Riad, 2002 and Riad, 2004) who concluded that, the 

percentage of isolation by conventional cultural method don’t exceed 

(90%), it depends mainly on the method of processing and type of used 

media as well as the problem of staining. (Vordemiere et al., 2003 and 

Cobner, 2003) The authers studied tuberculosis in cows and buffaloes by 

different diagnostic tools and recorded that, the incidence of tuberculosis 

reached to (80%) by cultural method in some farms. 

Concerning the seriological diagnosis, Enzyme-linked 

immunosorbent assays (ELISA) measure antibody titers to M. bovis. 

ELISAs may complement tests of cellular immunity in anergic cattle. It 

is an accurate and rapid method for detection of the antibodies in the sera 

of infected animals by using several types of antigens (Engvall and 

Perlmann, 1972; Dimitri et al., 1990; Riad, 2004; Sopp et al., 2008) 
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stated that the sensitivity and specificity of ELISA may reach 100% and 

81.8% in cattle and buffaloes respectively. On the other hand, Placktt    

et al. (1989) mentioned that the ability of ELISA in detecting anergic 

cattle is lower than the tuberculin test, so ELISA should be used as a 

complementary to tuberculin test. However, tests of humoral immunity 

are generally of limited utility in cattle, because titers are inconsistent 

and rise only in the late stages of infection (OIE, 2009). In this study, 

ELISA was applied on (31) tuberculin positive cow cases, (78) 

tuberculin positive buffalo cases, (16) tuberculin negative cow cases and 

(18) tuberculin negative buffalo cases. The results of ELISA in our study 

revealed that, all serum samples of tuberculin positive cow cases were 

tested by indirect ELISA, and showed that 26 out of 31 cow sera were 

with PPD with a percentage of (83.87%) and 29 out of 31 cases were 

positive by using ST- CF antigens with a percentage of (93.5%) in (1\40) 

serum dilution (Table 3). 

Concerning buffalo cases, 71 out of 78 tuberculin positive sera 

were positive with PPD antigen with a percentage of (91%) and 77 sera 

cases were positive with ST- CF antigen with a percentage of (98.7%) at 

serum dilution (1\40). 

Regarding the tuberculin negative cases, the presented results in 

(Table 4) showing that, out of 16 tuberculin negative cow cases there 

were 9 positive cases by using PPD antigen with a percentage of 

(56.25%) and 6 positive cases by using ST- CF antigen with a 

percentage of (37.5%). Concerning the buffalo cases, there were 3 

positive cases out of 18 tuberculin negative sera by using PPD antigen 

with a percentage of (16.66%) and one case was positive by using ST- 

CF antigen with a percentage of (5.55%). 

The result in the present study is in agreement with Lepper and 

Coner (1983) who stated that antibody response to M. bovis infection is 

certainly not uniform. This phenomenon was previously suggested in 

serological analysis by Hanna et al. (1992) who studied the humoral 

immune response to M. bovis infection in cattle and concluded that it 

was characterized by highly heterogeneous antigen recognition. Also 

these findings are supported by the results of Gupta and Ram (2000) 

who reported that the culture filtrate antigens are highly immunogenic 

for humeral response, being sensitive and specific when used for the 

diagnosis of bovine tuberculosis by ELISA technique. (Diaz-Otero et al., 

2003). 
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