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Introduction

Bovine tuberculosis is a major zoonotic disease with worldwide distribution especially in developing countries
where disease is endemic, as an important for both economic and public health reasons (Pandey et al., 2013).

Bovine tuberculosis is becoming increasingly important due to the susceptibility of humans to the disease caused by
M. bovis and there is evidence that M. bovis infections may be more significant than generally considered (Santhil
et al., 2014). The proportion of human cases in developing countries due to M. bovis is accounted 3.1% for all forms
of tuberculosis (Leite et al., 2003). Moreover, importation of infected animals, incomplete removal of infected cases
and movement of tuberculosis exposed animals between herds are the main causes of increasing incidence of
tuberculosis in cattle make exposure of human population to M. bovis more likely. (Moussa et al., 2005).

In developing countries, particularly in low income group, Bovine tuberculosis is still prevalent and is responsible
for significant economic loss in animal production through reduced milk yields and low reproductive performance.
(Boland et al., 2010) .Bovine tuberculosis is generally transmitted to human from animals in three main ways,
inhalation of infected droplet nuclei containing M.bovis; ingestion of contaminated materials as milk and its
products and directly among workers who are in direct contact with infected animals. ( Moussa et al., 2005).
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M.bovis infection is certainly an occupational hazard to agricultural workers who may acquire it by inhaling cough
spray from infected cattle (Kleeberg et al., 1984). While M. bovis is a major cause of pulmonary tuberculosis in
cattle; it is also the primary cause of extra- pulmonary tuberculosis in humans, where cow milk is usually consumed
fresh and unpasteurized (Ofukwu et al., 2008). Most human tuberculosis cases due to M. bovis occur in young
individuals and result from drinking or handling contaminated milk. As a result, cervical lymphadenopathy,
intestinal lesions, chronic skin tuberculosis (Lupus vulgaris), and other non pulmonary forms are particularly
common. (Thoen et al., 2006).

Early diagnosis of Mycobacterial infections play a vital role in control of tuberculosis. Diagnosis of bovine
tuberculosis is under taken by the widely spread tuberculin tests. Tuberculin tests have traditionally been used for
diagnosis of tuberculosis in cattle and humans. Tuberculin test is easy to perform on a large scale on livestock, but
it has the inconvenience of having a broad range of specificity and sensitivity due to presence of common antigens
in all mycobacteria and most of these antigens are skin reactive (Figueiredo et al., 2010). Confirmation of the
diagnosis is achieved by Acid Fast Bacilli (AFB) microscopy and conventional lowenstein Jensen (L.J) culture
which remain the corner stone of diagnosis of tuberculosis (Nagi et al., 2005). Despite the fact that microbiological
culture is highly specific, a positive result takes a long time to be obtained (6-8 weeks) and species identification
procedures extend the reporting time even further. As the accurate diagnosis plays an important role in the control of
tuberculosis, it is necessary to develop new diagnostic methods for bovine tuberculosis which could identify M.
bovis directly in biological samples as milk or blood, without having to culture them and which would also improve
the predictive value of tuberculin test. Polymerase Chain Reaction ( PCR) has been described as an important tool of
the diagnosis of bovine tuberculosis , since it is rapid, more accurate, sensitive and most efficient method .( Ishag et
al., 2014) .The aim of the present study was to determine the prevalence of bovine tuberculosis in dairy cattle in
private farms at kalyoubia province , Egypt using the single intra- dermal tuberculin test and to detect
Mycobacterium bovis in the milk obtained from tuberculin positive cattle by conventional and molecular method.
Moreover to highlight the risk of consuming raw milk and public health hazards among farm workers.

MATERIALS AND METHODS
1- Animal samples

A total of 420 cows reared in private dairy farms at kalyoubia province, Egypt were examined by single intra-dermal
tuberculin test as screening for tuberculous infection by cooperation of Regional Veterinary Service Department in
kalyoubia province. In addition to milk samples were collected from tuberculin positive animals (10 ml of milk
obtained from the udder while milking into sterile McCartney bottles after cleaning, washing and disinfecting the
udder to avoid contamination from environment).

2- Human samples

Twenty-five persons who had occupationally contact with these animals (farm workers) were examined by
tuberculin test. Moreover, sputum samples were collected from them on three consecutive days early in the morning
before breakfast in wide necked plastic containers.

All milk and sputum samples were transferred to the laboratory of Tuberculosis department in Veterinary Sera and
Vaccine Research Institute, Abbasia, Egypt in a cooler box with ice and kept refrigerated at 4°C until analysis with
in 24 hrs. The samples were examined for isolation and identification of Mycobacterium bovis by using
conventional methods (Direct smear- Culturing —Biochemical) and molecular method by Polymerase Chain
Reaction ( PCR).

-Tuberculin testing in animals (According to Ovdiennkop et al., 1987)

A narrow zone ( at the middle third of neck of the tested animals) was marked by clipping the hair. The skin
thickness was pre measured using caliper. The 0.1 ml of PPD (purified protein derivative) tuberculin obtained from
(Veterinary Sera and Vaccine Research Institute, Abbasia, Egypt) was injected intra-dermal . The results were
recorded after 72 hrs post injection, skin thickness was measured and the difference between the 1% and 2™ reading
of skin thickness was recorded according to General Organization of Veterinary Services ( GOVS, 1992).

-Tuberculin testing in farm workers (According to Sinder, 1982)

5 tuberculin units were injected in the skin of the dorsum of the hand , the skin test was read after 48 to 72 hrs. It is
considered positive if the injection was followed by in duration of 10 mm or more in diameter.
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3- Processing and conventional examination of samples

Milk and sputum samples were processed for isolation of mycobacteria, following standard procedure for
homogenization, suspension, centrifugation and decontamination (Petroff; 1915 and Vestal et al., 1977). The
samples were centrifuged at 3000 rpm forl5 minutes and the supernatant was discarded into 10% formalin. The
sediments were suspended in 2 ml of sterilized physiological saline solution. To the suspension, equal volume of
sterilized 6% hydrochloric acid for decontamination and incubated at 37°C for 30 minutes. The mixture was
centrifuged at 3000 rpm for 30 minutes. The sediment was neutralized with 4% sterile sodium hydroxide solution
and one drop of 0.05% phenol red indicator. (The change in color from purple to pink indicates correct
neutralization) then, re centrifuged and the sediment was ready for microscopic and culturing examination.

3-a. Microscopic examination of the sediment

The sediment of previously prepared samples was spread on clean slides and then dried, slightly fixed over flame
and stained with Acid Fast Stain (Ziehl —Neelsen stain).The stained smears were examined under oil immersion
lens of the microscope for demonstration of Acid Fast Bacilli (AFB) which stain as bright rose/ red rods with a blue
back ground (WHO 1998).

3-b.Culture of the sediment and species differentiation

The obtained sediment was thoroughly mixed and spread on the surface of each of the slants of glycerinated and
pyruvated modified Lowenstein Jensen media in McCartney hottles ( Ernst, 1990). The bottles were incubated at
37°and were examined daily for 7 days and periodically once week for 6-8 weeks. Suspected colonies were
identified morphologically and microscopically (Cruickshank et al.,1975). Biochemical tests and confirmation of
species were applied according to Brasil (1994).

4- Polymerase Chain Reaction ( PCR) analysis
All kits and reagents used in PCR analysis were obtained from (QIAGEN GmbH; Hilden, Germany).
4-a. DNA extraction from milk samples

DNA was extracted from milk samples collected from tuberculin positive cows by a modification done by Carvalho
et al., (2014) of QIAmp DNA Mini kit (Qiagen).One milliliter of milk was centrifuged at 1000rpm for 5 minutes;
the pellet was suspended in 180 ml of 20 mg/ml lysozyme in 20 mM Ttris. Hel,( P.H 8); 2 mM EDTA, and 1.2%
Triton, and incubated for 2 hours at 37°C prior to proteinase K treatment, as recommended by the manufactures'
protocol.

4-b. DNA amplification by PCR

The extracted DNA from all samples of bovine milk were subjected to PCR by using primers containing forward
JB21(5-TCGTCCGCTGATGCAAGTGC-3"and Reverse JB22(5-CGTCCGCTGACCTCAAGAAG-3") amplifying
a 500 bp genomic fragment of the RvD1- Rv2031c gene specific for M. bovis as also described by Rodriguez et
al., (1995) and Rodriguez et al., (1999). The primers were obtained from Life Technologies (Applied Biosystems).
The reaction was performed in a final volume of 50 pl containing 1x reaction buffer, 2.5 U of Taq polymerase,
0.2m M each deoxy nucleoside triphosphate , 1.5 m M magnesium chloride; 2 pug of each DNA and 20 pmol of
each primer . Target DNA was denatured by initial incubation for 5 min at 94°c followed by 30 cycles of
denaturation at 94°c for 1 min, annealing at 68°c for 1 min and extension at 72°C for 1 min and final extension at
72°c for 7 min. (Amplified PCR products generated in samples were compared with standard M.bovis positive
control, obtained from Veterinary Sera and Vaccine Research Institute, Abbasia, Egypt. After amplification, PCR
products were electrophoreses on 1% agarose gel containing ethidium bromide staining ( 0.5ug/ ml) and visualized
under U V light.

RESULTS
-Tuberculin test in cows:-

A total of 420 cows were tested by single intra-dermal tuberculin test, only 8(1.9%) of these cows were positive
(Table 1).

- Microbiological analysis (Conventional analysis):-

Acid Fast Bacilli were detected in 2 (25%) out of the examined milk smears obtained from 8 tuberculin positive
cows, while only 1 (12.5%) of M. bovis was isolated from the examined milk samples by culturing on L. J media &
biochemical identification (Table 2)
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-Molecular detection by PCR.

PCR was carried out on 8 milk samples of tuberculin positive cows by using primers JB21 and JB22 which amplify
a 500- bp fragment of M. bovis .The positive PCR was present in one milk sample (12.5%) as shown in table (2)
&Fig (2).

-Tuberculin test in farm workers and bacteriological examination of sputum samples:

A total of 25 farm workers were tested by tuberculin test, only 2 (8%) were positive. Acid Fast Bacilli was detected
in only one (4%) sputum smear samples out of examined workers, while all examined sputum samples were
negative by bacteriological examination (Table 3).

Table (1) Results of tuberculin test of examined cows

Number of tested cows Positive tuberculin test Negative tuberculin test
No % No %
420 8 1.9 412 98.1

Table (2) Correlation between Conventional and PCR method of processing milk samples of tuberculin
positive cows.

Conventional methods

No .of milk samples

from | d identificati Positive PCR
tuberculin positive cows +ve Microscopic Exam. Tvecu tu(rlslagovlis)e ntification
8 No % No % No %
2 25 1 12.5 1 12.5

Table (3) Correlation of tuberculin, microscopic and bacteriological examination of sputum samples of farm
workers

No. of examined workers + ve tuberculin test | + ve Microscopic Exam. + ve Culture
25 No % No % No %
2 8 1 4 0 0

Fig(1): PCR amplification results of M.bovis appeared at 500 bp . Lane 1: Marker,100 bp ladder
Lane 2: Mycobacterium bovis positive control, Lane 3: Mycobacterium bovis positive milk sample
Lanes 4-10: Mycobacterium bovis negative milk samples.

DISCUSSION

Although bovine tuberculosis could affect the animal production and increase the risk to the public health, still there
is a less attention from the veterinary authorities to establish a routine surveillance system for the diagnosis of the
disease. The ultimate goal of this study was to detect tuberculosis in cattle and to raise the awareness of people.
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Bovine tuberculosis infection in cattle usually diagnose in the live animal on the basis of delayed hyper sensitivity
reaction which is the standard method for detection of bovine tuberculosis ( Ereny, 2011). In the present study,
single intra dermal tuberculin test results showed that 1.9% of the investigated animals were positive. These results
are nearly similar to that recorded by Moussa et al., 2011 (2.46%), Hazem et al., 2012 (0.96%) and Pandy et al.,
2013 ( 2.6%) but lower than that reported by Mossad et al., 2009 (4.6%) as this study was conducted in small
holder private farms with small herds, Cook et al., (1996) indicated that breed of cattle , housing and gathering of
animals at watering and grazing sites have influenced the prevalence of tuberculosis. Although the intra-dermal
tuberculin test has been the widest used diagnostic technique, but it lacks sufficient sensitivity and specificity in
many cases. Tuberculin test depends on several factors, including high quality reagents, as well as the
immunological status of the animal. Furthermore, negative tuberculin test does not mean that the animal is not
infected ; on the other hand, a positive test can only mean a delayed hypersensitivity reaction due to previous
exposure (Rodriguez et al., 1999). The infected animals secret M. bovis in milk that referred to the risk of human
infection through unpasteurized , untreated consumption of milk or using raw milk for producing cream, butter or
curd among cattle owners and herdsmen (Qamar and Azhar, 2013). So detection of M. bovis in milk samples by
conventional (microscopical and bacteriological ) and Molecular methods is very important . The results of Acid
Fast Bacilli in milk samples examined by direct smear using ziehl- Neelsen stain , table (2) showed that out of 8
milk samples ,only 2 milk samples were positive, while the results of bacteriological examination , only one milk
sample out of 8 samples was positive.

The results of AFB in milk samples examined by direct smear were higher than that recorded by culturing of
samples from tuberculin positive reactors. These results may be due to the fact that Ziehl- Neelsen method was used
for staining of tubercle, other acid fast and saprophytic bacilli and can't differentiate between them (Cruickshank
et al., 1975) and because the microscopical examination can not differentiate between M. bovis and other
mycobacteria. Our results confirm the conclusion of Wards et al., (1995) who stated that Ziehl- Neelsen staining of
clinical specimens lack sufficient sensitivities and specificities as the specimen is required to give a positive results
by AFB staining when it loads more than5.000 t010.000 bacilli /ml (Liehardt&Cook,2005). Mycobacterium bovis
could be detected by culturing in 1 ( 12.5%) milk sample out of 8 milk samples obtained from positive tuberculin
.These results are nearly similar to Ameni et al., 2003 (9.3%) and Al- Attar, 2010 (10.2%) but higher than recorded
by Benkahla et al., 2011 (4.9%) and Majeed et al., 2013 (2.3%). The difference in these results may be attributed
to that the size of the herd is a determining factor in outbreak of bovine tuberculosis and host genetics also play a
role in the susceptibility to M. bovis (Cleaveland et al., 2007). The obtained results indicated that culturing
followed by the biochemical tests has been used for detection of mycobacterium bovis .Culturing gives good
sensitivity. Overall, the sensitivity of the direct Acid fast smear is lower than that of culture. Moreover, detection of
M. bovis in milk samples by bacteriological examination although it has a specificity that approaches 100%, but the
slow growth of the organism results in delay in its diagnosis. For these reasons, the PCR described here was
evaluated for detection of bovine tubercle bacilli in fresh unprocessed milk from tuberculin positive cows. The
results in table (2) indicated that 12.5% of samples were positive for PCR (one out of 8 samples). Compared with
previously described PCR assays in milk samples as Naima et al., 2008 (29%), Figueirdo et al., 2012 (12%) and
Carvalho et al., 2014 (5%) . The variable PCR results can be explained as bacilli shed from tuberculosis cows,
depending on the progression of the disease, and may be associated with cell mediated immunity (Romero et al.,
2006). Other explanations to variable PCR results may be related to the amplification conditions, extraction method,
sequence and polymorphism of targets used. A reliable PCR- based diagnostic assay must have a target DNA
sequence that is specific for the microorganism to be detected and that must also be present at most, if not all,
isolates of the organism. The 500 bp fragment amplified primers JB21 and JB22 fulfills the requirement, since it is
capable of discriminating M.bovis from related strains (Bauerfeind et al., 1996)

By Comparing the PCR results to the findings with the gold standard method of conventional diagnosis using
staining and culture on L.J media. It was found that PCR result matched the culture results in the examined samples.
The PCR give high sensitivity and specificity for the mycobacterium and is more accurate and faster than
conventional method for diagnosis (Al- Saquar et al., 2009).

Although the number of M. bovis positive samples was low, the habit of pooling milk may still pose a public health
danger to milk consumers (Schelling et al., 2000). Furthermore, kleeberg et al., (1984) indicated that one cow with
tuberculous mastitis can excrete enough viable tubercle bacilli to contaminate the milk of up to 100 cows when milk
pooling and bulk transportation is used. Some investigators have pointed out the risk of human infection through
using raw milk for producing cream, butter or curd among cattle owners and herdsmen in community (Bonsu et al.,
2001). Because most of farmers either sell their milk to local people or pool milk in units for selling milk products
without heat treatment, risk of milk contamination with M. bovis is a potential major health hazard to consumers.
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Furthermore, the cattle owners are poor understanding of bovine tuberculosis exacerbates the situation (Hassanain
et al., 2009)

In this study, only 2 (8%) out of 25examined farm workers were positive by tuberculin test, while examination of
their sputum by direct smear using Ziehl- Neelsen stain gives only 1 (4%) positive, while all their sputum samples
were negative for M. bovis isolation. Positive tuberculin test may be due to vaccination by BCG and direct smear
using Z.N method was used for staining of tubercle, other acid- fast and saprophytic bacilli and can not differentiate
between them (Cruickshank et al., 1975). The inability to isolate M. bovis from sputum samples in this study does
not exclude the importance of zoonotic tuberculosis. As WHO reported in 1998 that 3.1 % of tuberculosis cases in
humans worldwide are attributed to M. bovis and that 0.4 — 10% of sputum isolates from patients in African
countries could be M. bovis (Cosivi et al., 1998).

The presence of zoonotic M. bovis in milk poses a serious public health hazard to the herdsmen and consumers. This
is because in countries, where cow milk is not usually pasteurized before use, tuberculosis due to M. bovis emerged
as a major cause of extra- pulmonary tuberculosis in humans. Moreover, the emergency of M. bovis infection is
linked to the genetic and antigenic relationship existing between M. bovis and M. tuberculosis, leading to identical
clinical disease in humans. (Bonsu et al., 2001).

CONCLUSION

It could be concluded that bovine tuberculosis still constitutes a public health hazard and every effort should be
made to control such disease in Egypt. Detection of M. bovis in freshly drawn milk from tuberculin positive cows
emphasizes the risk of transmission of tuberculosis to human through consumption of contaminated unpasteurized
milk and milk products. It also proved that PCR could be effectively used as a diagnostic and rapid screening test for
the detection of M. bovis in milk, as conventional diagnostic procedures are often time consuming and have low
sensitivity and or specificity. Moreover, PCR used to detect the presence of M. bovis in biological samples as milk
and thus become an important tool for the control and eventual eradication of the disease. The only way to be
protected from the disease is through prevention. It is important to limit the exposure of the herd to other infected
cattle. There is a need for enhanced public health education to raise awareness on the consequences of consuming
potentially contaminated milk. Also, measures need to be adopted to test and eliminate positive reactor cows from
the herd.

ACKNOWLEDGEMENT

The authors are greatly thankful for the financial support of project of bovine tuberculosis that funded by (STDF)
Science and Technology Development Fund.

REFERENCES

AL-Attar, 1. M. (2010): Comparative study between routine and molecular diagnosis of human and bovine
Mycobacterium species. M.Sc. Thesis, Genetic Engineering and Biotechnology Institute, Baghdad University.

Al-Saqur, I. M. Al-Thwani, A. N. and Al-Attar, I. M. (2009): Detection of Mycobacteria spp in cows milk using
conventional methods and PCR. Iragi Journal of Veterinary Sciences, Vol. 23, Supplement 11, 259-262.

Ameni ,G.; Bonnet, P.and Tibbo, M. (2003):Across sectional study of bovine tuberculosis in selected dairy farms
in Ethiopia. Inter. J. App. Res. Vet. Med., 1 (4). 253-258.

Bauerfeind, R., Benazzi, S., Weiss, R., Schliesser,T., Willems, H., and Baljer, G. (1996): Molecular
characterization of Mycobacterium paratuberculosis isolates from sheep, goats, and cattle by hybridization with a
DNA probe to insertion element 1S900. J. Clin Microbiol.34:1617-1621.

Ben Kahla, 1., Boschiroli, M.L., Souissi, F., Cherif, N., Benzarti, M., Boukadida, J. and Hammami, S. (2011):
Isolation and molecular characterization of Mycobacterium bovis from raw milk in Tunisia. African Health
Sciences, Vol. 11 Special Issue.

Boland, F., Kelly, G. E., Good, M. and More, S. J. (2010): Bovine tuberculosis and milk production in infected
dairy herds in Ireland. Prev. Vet. Med. 93:153-161.

698



ISSN 2320-5407 International Journal of Advanced Research (2015), Volume 3, Issue 6, 693-701

Bonsu, O.A.;Laing, E.and Akanmori, B.D. (2001): Prevalence of tuberculosis in cattle in the Dangme-West
district of Ghana, public health implications. Acta Trop. 76: 9-14.

Brasil, (1994): Manual de Bacteriologia da Tuberculose. Centro de Referéncia Professor Hélio Fraga, Fundacédo
Nacional de Saude, Ministério da Salde, Rio de Janeiro, 114 pp.

Carvalho, Ricardo César Tavares; Castro,Vinicius Silva; Fernandes Dandara Virginia Guia Semedo;
Moura, Greika; Soares. Elis Santos; Figueiredo Eduardo Eustdquio de Souza and Paschoalin VVania Margaret
Flosi.(2014): Use of PCR for detection of bovine tuberculosis bacillus in milk of positive skin test cows. Braz. J.
Vet. Res. Anim. Sci., Sao Paulo, v. 51, n. 1, p. 42-48.

Cleaveland, S., Shaw, D.J., Mfinanga, S.G., Shirima, G., Kazwala, R. R., Eblate, E., and Sharp, M. (2007):
Mycobacterium bovis in rural Tanzania: risk factors for infection in human and cattle populations,
Tuberculosis(Edinb), 87, 30—43. doi:10.1016/ j.tube.2006. 03.001 Cross Ref.

Cook, A.J.C; Tuchill, L.M and Buve, A. (1996): Human and bovine tuberculosis in the Monze District of Zambia-
across-sectional study. Br. Vet. J. 152: 37-46.

Cosivi, O., J.M. Grange, C.J. Daborn, M.C. Raviglione, T. Fujikura, D. Cousins, R.A. Robinson, H.F.
Huchzermeyer, I. De Kantor and F.X. Meslin, (1998): Zoonotic tuberculosis due to Mycobacterium bovis in
developing countries. Emerg. Infect. Dis4: 1-17.

Cruickshank, R.;Duguid,J.P.;Marmion,B.P.and,R..(1975): Medical Microbiology. Vol. 11 part I: Churchill
living stone. Edinburgh, London and New York.

Ereny, M.S.L. (2011): Evaluation of New Advanced Diagnostic Techniques for Detection of Bovine Tuberculosis.
Ph. D. Thesis, Fac. Vet. Med. Beni-Suif Uni.

Ernst, L.B. (1990):Mycobacteria species: The Agents of Animal Tuberculosis. In Ernst L. Biberstein and Yuan
Chung Zee (Ed). Review of Vet. Microbiol. Blakwell Scientific Pub., INC. Boston, Oxford, London Edinburgh,
Melbourne. Ch. 28, P. 202-212.

Figueiredo, E. E. S.; Carvalho, R. C. T.; Silvestre, F. G.; Lilenbaum, W.; Fonseca, L. S.; Silva, J. T.;
Paschoalin, V. M. F .(2010): Detection of Mycobacterium bovis DNA in nasal swabs from tuberculous cattle by a
multiplex PCR. Brazilian Journal of Microbiology, v. 41, n. 2, p. 386-390.

Figueiredo, E. E. S., Junior, A. C. C., Furlanetto, L. V., Silva, F. G. S., Duarte, R. S,, Silva, J. T., Lilenbaum,
W. & Paschoalin, V. M. F. (2012): Molecular techniques for identification of species of the Mycobacterium
tuberculosis complex: The use of multiplex PCR and an adapted HPLC method for identification of Mycobacterium
bovis and diagnosis of bovine tuberculosis. In: Understanding Tuberculosis— Global Experiences and Innovative
Approaches to the Diagnosis. 411-432.

GOVS,(1992):General Organization for the Veterinary Services.Ministry of Agriculture,Egypt.

Hassanain, Nawal A.; Mohey A. Hassanain; Y. A. Soliman; Alaa A. Ghazy, and Yasser A. Ghazyi .(2009):
Bovine tuberculosis in a dairy cattle farm as a threat to public health. African Journal of Microbiology Research
Vol. 3(8) pp. 446-450.

Hazem H. Ramadan, Adel H. N. EI-Gohary, Amro A. Mohamed and Essam A. Nasr (2012): Detection of
Mycobacterium Bovis and Mycobacterium Tuberculosis from Clinical Samples by Conventional and Molecular
Techniques in Egypt. Global Veterinaria 9 (6): 648-654

Ishaga,Hassan Z. A. ; Mukhtarc, Moawia. Mohamed and Bakheitc, Sahar. Mubarak.(2014): Molecular
detection of bovine tuberculosis in El Rank area, North Upper Nile State, Sudan. SCIENCE LETTERS Disease
(IEND) University of Khartoum, Sudan. Volume 3 .Issue 1.P:87-90.

Kleeberg ,H.H. (1984):The tuberculin test in cattle. J Afr. Vet. Med. Assoc. 31: 213-225

Leite, C.Q; Anno, L.S; Leite, S.R; Roxo, E; Morlock, G.P.and Cooksey, R.C. (2003): Isolation and identification
of mycobacterium from livestock specimens and milk obtained in Brazil. Mem. Inst. Oswaldo Cruz 98: 319-923.

Liehardt, C. and Cook, S.K. (2005): Conducting clinical trials on tuberculosis in resource poor countries. Int J
Tuberc Lung Dis. 9:943.

699



ISSN 2320-5407 International Journal of Advanced Research (2015), Volume 3, Issue 6, 693-701

Majeed ,Maha Abdul- Muhsin.; Ahmed, Waffa AbdulElah and Manki, Ahmed Asmer .(2013): Amplification
of a 500 base-pair fragment from routinely identified isolates of M.bovis from cow' milk in Baghdad. 1.J.A.B.R,
VOL. 3(2) 2013: 163-167.

Mossad, A.A.; Akeila,M.A.; Radwan, G.S.; Samaha,H.A.; Nasr, E.A. and El-Battawy, E.H. (2009): Prevalence
of bovine infection with Mycobacterium bovis in some Egyptian governorates. Veterinary Medical Journal Giza, 57:
35-52.

Moussa, I1.M.;Mohamed, K.H.F.; Marwah, M.; Nasr,E.A.; Shibl, A.M.; Salem-Bekhit ,M.M. and Hatem,M.E.
( 2011): Comparison between conventional and modern techniques used for identification of Mycobacterium
tuberculosis complex. African Journal of Microbiology Research, 5: 4338-4343.

Moussa,l.M.;Nasr,E.A.;Soliman,Y.A.;Tawakkol,W.and Kh.F.Mohamed.(2005): Comparison  between the
conventional methods used for detection of M.bovis in milk and the nested polymerase chain reaction.Beni-Suef
Vet.Med.J.Vol.XV,No.(1) Jan.(21-37).

Naima,Mumtaz.; Zafar, Igbal.; Chaudhry,Y.; Nasir, Mahmood, and A.R Shakoori (2008): Reliability of PCR
for Detection of Bovine Tuberculosis in Pakistan. Pakistan J. Zool., vol. 40(5), pp. 347-351

Negi, S.S;Khan, S.F.B; Gupta, S; Pasha, S.T; Khare, S and Lal, S. (2005): Comparison of the conventional
diagnostic modalities, bactec culture and PCR test for diagnosis of tuberculosis. Indian J. Med. Microbiol., 23(1).
29-33.

Ofukwu, R.A, Oboegbulem, S.1. and Akwuobu, C.A.(2008): Zoonotic Mycobacterium species in fresh cow milk
and fresh skimmed, unpasteurised market milk (nono) in Makurdi, Nigeria: implications for public health. Journal of
Animal & Plant Sciences, Vol. 1, Issue 1: 21 - 25.

Ovdiennkop, N.P; Shchur, E.V.E; Naimanor, A.K; Yokuskeva, O.V; Sharov, Aand Planikov ,E.S .(1987):
Frequency of tuberculin injection in cattle. Vet - Muscow, us sr., 8: 29-33. GOVS (1992): General Organization for
the Veterinary Services. Ministry of Agriculture, Egypt.

Pandey S.Girja, Bernard M. Hang'ombe, Festus Mushabati and Andrew Kataba (2013): Prevalence of
tuberculosis among southern Zambian cattle and isolation of Mycobacterium bovis in raw milk obtained from
tuberculin positive cows. Veterinary World, EISSN: 2231-0916

Petroff, S.A., (1915): A new and rapid method for isolation and cultivation of tubercle bacilli directly for the
sputum and feces. J. Exp. Med., 21: 38-42.

Qamar, M. Fiaz and Azhar ,Tehmina.(2013): Detection of Mycobacterium from bovine milk in Lahore,Pakistan.
Sci.Int.(Lahore),25(2),353-357.

Rodriguez, J.G., Fissanoti, J.C., Del Portillo, P., Patarroyo, M. E., Romano, M. I, Cataldi, A. (1999):
Amplification of a 500-basepairfragment from cultured isolates of Mycobacterium bovis. Eur. J. Clin. Microbiol.
Infect. Dis. 3: 2330-2332.

Rodriguez, J.G., Mejia, G.A., Del Portillo, P., Patarroyo, M. E., and Muirillo, L.A. (1995): Species-specific
identification of Mycobacterium bovis by PCR. Microbiology 141:2131-2138.

Romero, T. A.; Arriaga, C.; Guevara, V. J.; Garcia, S. J. A.; Torres, L. R. A.; Estrada-Chavez, C.(2006):
Confirmacion de la excrecion de Mycobacterium bovis en exudados nasales mediante PCR anidada en un hato
lechero. Veterinaria México, v. 37, n. 1, p. 137-143.

Schelling, E; Diguimbaye, C and Daoud, S. (2000): Zoonoses in nomadic populations of Chad- preliminary
results obtained in humans and livestock. 9th conf. of the Inter. Soc. Vet. Epidemiol. and Eco. Breckenridge, 6-11
August, abstract No. 396.

Senthil,N.R.; Ranjani,M.R.and Vasumath, K. (2014): Comparative diagnosis of Mycobacterium bovis by
Polymerase chain reaction and Ziel- Neilson staining technique using Milk and nasal washing .Journal of Research
in Agriculture and Animal Science VVolume 2 ~ Issue 5 pp: 01-03

Sinder, D.E. (1982): The tuberculin skin test. Am. Rev. Respir. Dis. 125: 108.

Thoen, C; LoBue, P.and DeKantor, I. (2006): The importance of Mycobacterium bovis as a zoonosis. Vet.
Microbiol. 112: 339-345.

700



ISSN 2320-5407 International Journal of Advanced Research (2015), Volume 3, Issue 6, 693-701

Vestal, A.L. (1977): In: Procedures for isolation and identification of Mycobacteria, U.S. Dep. of Health, Educ. and
Welf. CDC Atlanta, Georgia, Publication (77-8230): 15-19.

Wards,B.J.;Collins,D.M.;Lisle, G. W. and De-Lisle,G.W.(1995): Dectection of M. bovis in tissues by polymerase
chain reaction.J.Vet.Microb.,43:227-240.

World Health Organization WHO. (1998):Laboratory services in TB control part: Microscopy WHO/TB/98.258.
Geneva: World Health Organization.

701



