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Abstract

The aim of this study was to know the prevalenctubérculosis in
men, animals and environment of dairy farms, printagalth centres and
Veterinary Hospitals in and around Anand (Gujaraging -cultural
examinations, intra-dermal tuberculin (purified t@io derivative - PPD)
tests and polymerase chain reaction (PCR) technityyeobacterium
tuberculosiswere isolated on Lowenstein-Jensen (LJ) mediasslarnth

*Corresponding Author: glycerol after 3-4 weeks of incubation at 37 °Onfira3 out of 150 (8.67%)
specimens of human, viz. throat swab (4.17%; 1/8d4%e swab (9.68%;
B.C. Parmar 6/62) and sputum (9.38%; 6/64). Similariycobacterium bovisvere

isolated on LJ media/slants with sodium pyruvateeraf#t-6 weeks of
Email: bcparmar2002@yahoo.com incubation at 37 °C from 58 out of 400 (14.50%)cipens of cattle, viz.,
milk (12.16%, 18/148) and nose swabs (15.87%, 4)/23ll the 50
environmental (soil and water) samples were founggative for
Mycobacteria All the 71 clinical isolates oMycobacteriaobtained were

Received: 26/08/2014 subjected to Ziehl-Neelsen (ZN) staining, biocherhiests, viz. catalase
‘ test, niacin detection, nitrate reduction, pyramiigase activity and T2CH
Revised: 29/08/2014 (thiophene-2-carboxyllic acid hydrazide) and PCR donfirmation. Intra-

dermal tuberculin testing of 50 human and 260 ea#Vealed prevalence of
TB in 0.00 and 16.45% cases, respectively. Howewsr, cultural
examination of throat swabs of all these 50 hunmatiepts, Mycobacterial
isolates were obtained in 13 (26.00%) patients,laveimong 42 cattle
positive for tuberculin PPD tests, nasal swab caltgave Mycobacterial
isolates in 37 (88.10%) animals. Not only from tudodin positive cases,
but from 218 tuberculin negative cattle also 21lded Mycobacterial
isolates (9.63%), suggesting the rate of false thegand false positive
results of intra-dermal tuberculin test.
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Introduction The disease is worldwide in distribution and isoregd

Tuberculosis is an important’ g|0ba|’ h|gh|y from many countries of the world inCIUding Indiaid
infectious bacterial zoonotic disease, that mostestimated that 3,00,000 people die from TB each yea
commonly affects the lungs (pulmonary TB) but canin India (TB India, 2012). Majority of cases ocdar
also affect the other body systems (extra-pulmonanpld age persons and in immune-compromised and HIV
TB). It is principally caused byMycobacterium Patients (Raviglione, 1995). Bovine tuberculosis is
tuberculosis complexM. tuberculosis M. bovis M.  spread primarily through the exchange of respiyator
africanum M. microti and M. canetti (Pal, 1997; Secretions between infected and uninfected animals.
Bannalikar, 2007). The disease occurs in sporadic a Thus, animal density plays a major factor in the
epidemic forms and has been reported in men ad in transmission ofM. bovis The fetus of an infected
wide variety of animals and birds. Human tuberdslos Mother may contract TB by inhaling or swallowing th
is main|y Spread by aerosol drop|et5 from peopmw| bacilli in the amniotic fluid. Consumption of milk
the active disease of the lungs (Cole and Cook8)199 contaminated byM. bovishas long been regarded as
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the principal mode of TB transmission from animals M aterial and M ethods

humans (Acha and Szyfres, 1987), as tuberculous This work was carried out at the Department of
mastitis is the predominant clinical manifestatasriv. Veterinary Public Health of the Veterinary Colleige
bovisin dairy cows (Granget al., 1996). Tuberculosis  Anand, India. In all 150 samples from human patient
in humans caused by eithielr bovisor M. tuberculosis 400 samples from animals, and 50 from environment
is clinically hard to distinguish (Etchechoust al.,  (water and soil) were obtained from the different
2010), though considerably fewer cases of TB areocalities of Anand district of Gujarat state. Thasere
caused by. bovisthanM. tuberculosigPérez-Lag®@t  noculated on LJ media for isolation and identifica

al., 2013). of micro-organisms, particularly Mycobacteria

~ The diagnosis is confirmed by direct typerculosis, Mycobacterium bowvisd non-tubercular
microscopic demonstration of very small red beadedyiycobacteria.

rods (2-4um long and 0.2-0.5um wide) (acid fast
bacilli) in clinical specimen by Ziehl-Neelsen (ZN) Sample Collection
staining technique. Mycobacteria are intracellular The sterile cotton swabs (Hi-Media, India) were
pathogens; survive both in aerobic and anaerobigseq to collect clinical samples (swabs) in duptica
conditions, Gram +ve, non-motile, non-spore forming from the throat and nostrils of human (n=86) and
strongly acid-fast rods containing mycolic acidlcel gpjmg| body (n=252). The sterile clinicols (Hi-Magli
wall (Cox, 2004) Mycobacterium tuberculosiand M. India) were used to collect sputum (n=24) from homa
bovis show eugonic and dysgonic growth on LJ Milk samples (n=148) were collected in sterile
medium with glycerol and sodium pyruvate (0.5%), yide mouth glass stopper bottles from healthy and
respectively, when incubated at 37°C (Niematral.,  giseased/mastitic cows of University livestock farm
2000). ) ) Anand and other cows of individual farmers of Naval
Intra-dermal tuberculin test is also helpful 10 anq vadod village. Before sampling the udder aatste
establish the diagnosis. Biochemical tests namelyyere cleaned properly with potassium permanganate

niacin production, nitrate reduction, catalase végti solution (1:1000). The first streams of milk were
pyrazinamidase and thiophene-2- carboxylic hydezid yiscarded prior to sample collection.

test (T2CH) are used extensively for differentiatiof Soil samples (n=25) were collected in sterile

M. bovisand M. tuberculosis Recently ELISA, PCR  ¢ontainers from different sheds of University litaek
and gamma-interferon assays are very useful in the; ms for detection of presence Mfycobacteria Two
diagnosis of tuberculosis (Grangeal., 1996; Ryaret  gram soil from 5-25 cm below surface was obtained.
al., 2000; Coadet al., 2007). PCR has been widely The syrface layer was not collected because thi la
evaluated for the detection M. tuberculosiscomplex s sybjected to rapid environmental changes inoiydi
in clinical samples (mainly sputum) in human pasen  gierijization by solar radiation (Kamaket al., 1994).

and has recently been used for the diagnosis Of samples from the farms were placed into theilste
tuberculosis in animals (OIE Terrestrial Manualp2p plastic bags.

Unfortunately the efforts to develop vaccine forine Water samples (n=25) approximately 50 ml
TB have not been successful so far and there is NQere collected in sterile wide mouth glass viatsmir
effective treatment available for bovine tubercidos ,ater troughs of different sheds of livestock farms
Moreover, attempts to differentiate cattle infect@th  \yater cultures were obtained by centrifugation of
M. bovis and those vaccinated with BCG using PCR ggmples at 2000 rpm for 15 min. The supernatant was
and ELISA on 35 tuberculin positive, 15 tuberculin jocanted and each pellet was suspended in theiagsid
negative and 15 tuberculin negative but BCGquuid and plated on media (Kamaaal., 1994).
vaccinated cows were not conclusive using single

antigen (Sabry and Elkerdasy, 2014). BOVineTubercuIinT%tingin Men and Animals
tuberculosis can be eliminated from a country giae Mantoux testwas carried out in 50 human

only by implementing official eradication campaigns atients of either sex and of different age groTipe

based on a test and slaughter policy using abov PD tuberculin-10 Tu (purifi ; ot
; . ; - 4 - purified protein derivativé o
diagnostic assays (Cousins and Williams, 1995; WHOypercle bacill prepared fronMycobacterium bovis

2006; Bezoet al., 2014). . BCG strain) was obtained from Beacon, India fos thi
The present study was aimed to know thetest

prevalence oM. tuberculosisand M. bovis infection Single intra-dermal tuberculin test was carried

through skin t_est and cuItura! examinations and _PCRout in 260 cattle of either sex of exotic (HF) azebu

technlqu_e on isolates of Specimens ”0'_“” men, "?m'malbreeds and of varying age group from different farm

and environment of Anand district in Gujarat, India of the University and of individual farmers of difent
villages of Anand district. The PPD tuberculin (fied
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protein derivative of tubercle bacilli prepared nfro Mycobacterium bovisSuch colonies were subjected to
Mycobacterium boviAN5S strain) was obtained from subculturing on microbial media slants (Niematral.,
Indian Veterinary Research Institute, Izatnagar,2000).
Bareilly, India.

The test detects a delayed hypersensitivityMicroscopic Examination of | solates
through cutaneous reaction to a purified protein Mycobacteria were identified by the most
derivative ofM. tuberculosis / M. bovis also called widely used ZN staining, which detects acid fast
“tuberculoprotein”. The PPD was injected intra- bacilli. The stained smears were examined under the
dermally in the forearm of human and neck fold of microscope (100X oil immersion lens and 10X eye
animals. The reaction was read at 48-72 hours. |Ater piece). The bacilli that appeared as red, beaddsl 2
increase in thickness of skin less than 2 mm withou4 pm long and 0.2-0.5 um wide with strongly acist fa
clinical signs such as oedema, pain was taken amature wereTuberculous Mycobacteriayhile weekly
negative. Thickness of skin between 2-4 mm withoutacid fast bacilli were taken a®Non-tuberculous
clinical signs was considered as doubtful and thésls  Mycobacteria( WHO, 2004) (Fig 1).
of skin 4 mm and above with clinical signs as pesit
The patients/animals exhibiting doubtful result ever
subjected to re-testing after an interval of 42sddw
general, greater the degree of erythema and iridorat
more likely the patient has TB disease (Lisbet,&00

Cultural Examination
Swabs were inoculated on LJ (Lowenstein-
Jensen) culture media with and without glycerol/and
sodium pyruvate. Sputum samples were inoculated on
LJ media slants after decontamination by modified
Petroff's method with 4% sodium hydroxide (Vestal,
1977). The inoculated tubes/media were incubated at
37°C for 3-6 weeks for microbial growth (3-4 weeks
for M. tuberculosisand 4-6 weeks favl. bovig. Fig 1. Photomicrograph showing red bacilli of
A heavy loopful of the milk sample was directly Mycobagterlum tuberculosisn the ‘smear prepared from
inoculated on sterile LJ media slants and kept7ac3 ~ cultural isolate of the sputum obtained from a $2rg old
for incubation. The tubes were examined after 4-6" o Z:N stain (x 1200)
wegks TO( mycobacterial growth Mycopacterium Biochemical Tests
bovig. Similarly, a heavy loopfuls of the soil and wate Positive mycobacterial isolates were identified
specimgn were directly inoculated on sterilg sI.ants as of M. Tuberculosisor M. Bovis by standard
LJ medium with 5 % NaCl after decontamination by pjnchemical tests, viz., niacin production, nitrate
filtering. Slants were examined after 4-6 weeks forreduction, catalase activity, pyrazinamidase and

Tuberculous and_ Non-tu_bercuIoud\/lycobacteria thiophene-2-carboxylic hydrazide test (T2CH) as per
(NTM) (Mycobacterium fortuitungroup) (Kestleet al., CDC manual (Vestal, 1977)
1967). ’ '

e . . . Molecular Characterization of Isolates by PCR
Identification and Confirmation of Bacterial Technique

| solates All the 71 isolates were first screened for
_ o _ polymerase chain reaction (PCR) by using specific
M or phologic Examination of Colonies primer (p34 gene that codes for 34 kDa) for the

The colonies that appeared granular lightdetection of M. tuberculosis complex and then
yellow, dry and rough with no pigmentation and more identification and differentiation d¥l. tuberculosisand
heaped up, sometimes resembling bread crumiM. bovisby using another specific primenypB gene
(eugonic growth) on LJ media with glycerol when that codes for histone like protein) as per thehoes
incubated at 37°C for 3-4 weeks were considered ofiescribed by Coetsi@t al. (2000) and Prabhakat al.
Mycobacterium tuberculosi@Niemannet al., 2000),  (2004) with suitable modifications. Both the spiecif
while those appeared buff to yellow, moist, slightl primers were procured from Sigma-Aldrich, USA.
rough and friable with no pigmentation (dysgonic Standardization of PCR was done by using standard

growth) on LJ media with sodium pyruvate (0.5%) strains ofM. tuberculosisand M. bovis obtained from
after 4-6 weeks of incubation at 37°C were taken as
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Tuberculosis Diagnosis and Training Centre, B.J.samples were found negative fdiycobacteria(Table

Medical College, Ahmedabad, Gujarat, India. 3).
A total of 260 cattle (including indigenous and
Results exotic cattle of different age group) were testad b
single intra-dermal tuberculin test in the necldforhe
Prevalence of TB in Human Beings result revealed 16.15 (42/260) per cent positive

One hundred and fifty samples (64 Sputumreactors, while the rests 218 animals were found

samples, 24 throat swabs and 62 nose swabs) dglberculin negative. Out of 42 tuberculin positive
persons working either in livestock farm, Anand, Orcattle,Mycoba.cte(iawere i_solated from 37 animals on
attending the OPD of Navali and Vadod primary Healt cultural exam!natlon of_ milk or nasal swab§ andrfro
centre (PHC), Darbar Gopaldas TB Clinic, Anand and218 tuberculin negative cattiélycobacteria were
Tuberculosis Diagnosis and Training Centre, iSolated from 21 animals (Table 4, Fig 2-3). These
Ahmedabad were examined for the presence ofattle |§0Iates from milk or nose swabs showedcglpl
Mycobacteria Cultural isolation on LJ media revealed dysgenic colony characteristics and were negatve f
the overall prevalence oM. tuberculosisin 8.67 all biochemical tests, thus were identified asbdvis
(13/150) per cent samples with the isolation rate o (Table 2).

9.38 (6/64) per cent in sputum, 4.17 (1/24) pet @@n
throat swabs and 9.68 (6/62) per cent in nose swabs
(Table 1, Fig 1).

Out of total 50 human beings tested for
Mantoux test, none was found positive for TB.
However, total 13 isolates oMycobacteria were
obtained on cultural examination of throat swalmsnfr
them. The isolates showed typical eugenic colony
characteristics and were positive for all the five
biochemical tests confirminigl. tuberculosigTable 2).

High prevalence (20.00%) of TB was observed
in age group of 20-30 years, 14.29 per cent in age
group of 40-50 years and 12.5 per cent in age gaodup
50-60 years. According to sex males were found more
susceptible to TB than females (9.38 vs. 0%
respectively).

'Fig 2: Isolation ofMycobacterium tuberculosim pure and
luxuriant growth from the nose swab obtained fron2&:

) ) o years old man on LJ medium at 37°C after 3 weeks
Table 2: Growth pattern and biochemical charesties of

M. tuberculosisandM. bovis

Character M. M. bovis
tuberculosi

Colony morphology (growth) Eugonic Dysgonic

Growth in presence of,CH + -

Pyrazinamidase + -

Nitrate reduction + -

Niacin accumulation + -

Catalase activi + -

Prevalence of TB in Animalsand Environment
Under this study 400 samples of animal origin
comprising 148 milk samples and 252 nose swabs were
examined for the presence Mfycobacteriathrough ] ] .
cultural examination on LJ media. The study rewtale Fig 3: Four weeks old growth éftycobacterium bovien LJ
14.50 (58/400) per cent overall isolation rate inMedium with 0. 5 % sodium pyruvate incubated atG37
animals: 12.16 (18/148) per cent from milk samplesISOIated from milk of a 8 years old Kankrej cow
and 15.87 (40/252) per cent from nose swabs. All th
environmental samples including soil and water

The prevalence of bovine TB was found to be
higher in exotic (37.29 % in HF) than indigenous
(1.41% in Kankrej) cattle (Table 5). The highest -
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Table 1: Cultural isolation dflycobacteria(M. bovis; M. tuberculosisirom various clinical specimens of human
beings

Cultural isolation
Type/ Source No.of M. M. No Proportion of humans
of specimen patients tuberculosis bovis growth  with M. tuberculosig%)

Sputum 64 6 0 58 9.38
Throat swab 24 1 0 23 4.17
Nose swab 62 6 0 56 9.68
Total 150 13 0 137 8.67

Table 3:lsolation ofMycobacteriafrom Animals and Environment

Source of sample No. of sampldsolation of No growth/ Isolation rate
examined Mycobacteria sterile samples (%)

Milk 148 18 130 12.16

Nose Swab 252 40 212 15.87

Total 400 58 342 14.50

Environmen 50 0C 5C 00.0¢

Table 4:lsolation ofM. bovisfrom tuberculin tested cattle

No. of Sample

Cultural isolation of negative forM.

Tuberculin No. of

: M. bovisfrom ;

testing samples bovis
Milk Nose swab

Tuberculin 42 13 24 5
positive
Tuberculin 218 5 16 197
negative
Total 260 18 40 202

Table 5:Breed wise prevalence of Tuberculosis in cattle

No. of animals No. of positive

Breed Per cent
teste reacto

Kankrej 142 2 1.41

HF 118 44 37.29

Total 260 46 17.69

prevalence (70%) of TB in HF cattle was seen in ageDetection of p34 and hupB gene by PCR
group of 0-1 year which was followed by All the 71 isolates of mycobacteria from
comparatively low prevalence (40% and 17.86%) indifferent samples of men and animals were subjetcted
HF animals of 1-5 and 5-10 years age group.detection of gene p34 by PCR. They all yielded réeisi
respectively, whereas only 3.28 per cent prevalafice amplified product of approximately 363 bp, simitar
TB was observed in Kankrej cattle (2 case) in the a that of reference strain of. tuberculosiscomplex (.
group of 5-10 years. Females were found morebovis and M. tuberculosis These isolates when
susceptible to TB; almost all ydobacteria were  subjected to detection of gemmpB, yielded desired
isolated from female animals (in Kankrej animals amplified product of approximately 336 bp and 3@9 b
1.67% and in HF animals 46.32% prevalence). in case ofM. tuberculosisand M. bovis, respectively
(Fig 4-5).
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Discussion immunization. The skin reaction may be negative or
Bovine tuberculosis is caused by reduced in patients with TB disease, if they are

Mycobacterium bovisa mycobacterium highly similar immunosuppressed by a wide variety of disorders, e.
to M. tuberculosisthat belongs to th#l. tuberculosis ~HIV infection, malnutrition and also overwhelming
complex. The main host o. bovisis cattle but it also  TB. False positive results are obtained due toseros
affects many other mammalians including humansreacting organism likeM. paratuberculosisand wild
Tuberculosis in humans caused by eitherbovisor ~ animals are required to get immunized twice (OIE,
M. tuberculosis is clinically hard to distinguish 2006; Sharma, 2007).

(Etchechouryet al., 2010). In the present study 150
samples (sputum, throat swab and nose swab) from
human beings were examined for the presence of
Mycobacteria by cultural examination. The overall
isolation rate revealed the prevalence of 8.67ceeit.
These findings are in accordance with Concep&bn
al. (2001) who isolated 5.8 per cevicobacteriafrom
sputum. However, Dravidt al. (1992) obtained 13.40
per cent Mycobacteria from human respiratory
secretions and Mawadt al. (2009) isolated 12.15 per
cent Mycobacteria from sputum samples of 329
volunteer patients.

Fig 5: Polyacrylamide gel showing PCR amplified
product ofhupB gene

Lane 3-4: showing amplified product of Mycobacteribovis
(approximately 309 bp); Lane 1-2 and 5-7: showing
amplified  product of Mycobacterium tuberculosis
(approximately 336 bp); S1: Mycobacterium bovisndtrd
strain showing amplified product (approximately 319 S2:
Mycobacterium tuberculosis standard strain  showing
amplified product (approximately 336 bp);L: 100 BINA
~— 100 bp Lader

400 bp

Fig 4: Agarose gel showing PCR amplified product of Further, 400 samples (148 milk and 252 nose
p34 gene swabs) from zebu and exotic cattle were examined fo

the presence dflycobacteriaby cultural examination.
Lane 1, 3-8: Showing amplified product of M. tuhdosis  The overall isolation rate was 14.50 per cent (@%1
complex (approx 363 bp); Lane 2: Negative sampieldo in milk and 15.87 % in nose swabs). These findimgs
bp DNA Lader; S: Mycobacterium tuberculosis stamdar in accordance with Appuswaret al.(1980), Jalilet al.
strain showing amplified product (approx 363 bp) (2004) and Leiteet al. (2009). They suggested that
o ] - milk and nasal secretions are considered as importa
A total of 50 clinically tuberculosis positive media for transmission of bovine tuberculosis.
animal handlers, farm labourers and human patie”t%ppuswami et al. (1980) isolated 20.25 per cent
were administered 0.1 ml PPD intra-dermally ondlex Mycobacteria from milk and nose swabs of 1000
surface of forearm. All these human cases wereetirmn animals comprising buffaloes and cows. Presentystud
out to be negative for tuberculin test, though I3 0 ghowed that milk and nose swabs were the most

them vyielded Mycobacterial isolates on cultural appropriate specimens for isolation Mf bovis from
examination of their throat swabs. These findingsewv jnfected cattle.

in contrast with Kathleeret al. (1996) who tested Moreover, out of 50 samples from soil and
tuberculosis positive elephants’ handlers (traireme  \yater examined not a single sample was found
care takers) and found positive result for tubasisl  qsitive for isolate oNon-tuberculous Mycobacteria

by indurations more than 5 mm. NTM (Mycobacterium fortuitunn This was in contrast
A tuberculin positive test signifies that the \yjth Chilima et al. (2006) who isolated 75 per cent of
individual has been exposed Mycobacteriabut does  NTM jsolates from 24 water samples and 51 per cent

not necessarily mean TB disease. eg. Mantoux $est ifrom 148 soil samples. This difference might be
positive in primary infection and after BCG
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associated with prevalence rate/severity of theadie = 1-5 years age group and 17.86 per cent in 5-10syear
and hygienic measures adopted on the farm. age group. These findings are in contrast to the

Single intra-dermal tuberculin test is most observations of Nair and Ramakrishnan (1969) thet t
widely used for diagnosis of tuberculosis in ansnal prevalence was higher in adults than young ones.
(Dhanda and Lall, 1963). In the present study, 37Ameni et al. (2007) also reported that cattle aged 5-9
isolates oMycobacterium bovisvere obtained from 42 years had higher risk of bovine TB than those 2gea
PPD tuberculin positive cattle and Rlycobacterium  or below.
bovisisolates from 218 tuberculin negative cattle. This The highest incidence of bovine TB is generally
means false positive and false negative resultsiare observed where intensive dairy production is most
uncommon with intra-dermal PPD test. Of the to®&l 5 common, notably in the milk sheds of larger citiks.
isolates, 18 isolates d¥l. bovis were obtained from developing countries, bovine TB infects a higher
148 cow’s milk samples (12.16%) and 40 isolatesmfro proportion of exotic dairy breed€Bds tauru} than
nose swabs (15.87%). These findings are in accoedan crossbred and indigenous zebBo$ indicu} cattle.
with the report of Appuswamet al. (1980). In their  However, under intensive feedlot conditions, a lleat
study, out of 815 buffaloes and 185 cows, 57 (891 rate of 60 per cent and depression of growth haes b
buffaloes and 16 (8.64%) cows gave a positive ir@act found in tuberculous zebu cattle. Where extensive
to tuberculin testMycobacterium bovisvas isolated management is more common, animal crowding plays
from 28.07 and 12.18 per cent of milk and nasala major role in the spread of the disease (Acha and
secretions, respectively, of tuberculin positive Szyfres, 1987; Perez-Lagt al.,2013).
buffaloes and 25.00 and 12.55 per cent from tulliercu In the present study, all the 71 isolates of
positive cows. The present findings are also inMycobacteriawhen subjected to PCR for detection of
accordance with Meikleet al. (2007) who isolated the p34 gene yielded desired amplified producMof
Mycobacteriafrom nose swabs by cultural examination tuberculosis complex approximately 363 bp. These
from 3 out of 14 tuberculin positive HF heifers. findings are in accordance with Coetsatral. (2000)

Mycobacterium bovigs both the causative agent who also using similar primer pair found that all
of bovine tuberculosis (TB) and a zoonotic pathogen clinical samples contained p34 gene. Further,habé
M. bovisisolated from milk (lactating animals) and isolates ofMycobacteriawhen subjected to PCR for
nose swabs of animals makes it most important fothe detection of thBupB gene using species and genus
public health. In earlier studies from other coigsty  specific primers yielded desired amplified prodoét
M. boviswas ofterconsidered to be the most common M. tuberculosisand M. bovis approximately 336 and
cause of lymph node tuberculosis humans, mainly 309 bp, respectively. These findings are in acaurda
acquired through drinking raw milk from tuberculous with Prabhakaset al. (2004) who used similar primer
cattle. Mycobacterium bovislso poses human health pair and found that all the isolates hadpB gene
problems as well because it is suspected thabovis  which yielded 645 and 618 bp M. tuberculosisand
infection is responsible for approximately 4000tloé M. bovis, respectively. Recently developed more
approximately 80000 cases of human tuberculosisadvanced diagnostic tests like multiplex PCR, ELISA
reported each year in Brazil (WHO, 1993). Although gamma interferon assay etc are claimed to diffeatnt
humans, considerably fewer cases of TB are cauged bM. bovisand M. tuberculosis and confirm tuberculin
M. bovis than M. tuberculosis diagnostic limitations positive and negative reactors, infected and vateth
currently available probably underestimate the trueanimals ((Perez-Lageet al., 2013), we have not
dimension of the problem (Perez-Lagjoal.,2013). employed them in the present study.

In present study in organized farms, the
prevalence of Tuberculosis in exotic (HF) and Conclusion

Indigenous (Kankrej) cattle was 37.29 and 1.41 per Based on the findings, it was concluded that the
cent, respectively. This observation suggestedz#lati  prevalence of tuberculosis is high in dairy animials
cattle are more resistant to tuberculosis as coep@  the organized farms as well as in human beings
exotic cattle. The present findings are in accotdan exposed to cattle. The cultural examinations of
with Samad and Rahman (1986) who reported 7.8 pegpecimens from humans and animals on LJ media
cent prevalence in exotic and crossbred cattlezahd  ynder specific conditions yielded typical Mycobaizte
per cent in indigenous cattle. Lall (1969) have colonies, which could be distinguished as Wi
documented a prevalence of 2.39 per cent among cowgiberculosisor M. bovisbased on positive and negative
and 6.85 per cent among buffaloes of bovine TBresults of standard biochemical tests, respectiaig
infection in organized farms. even with molecular characterization using PCR
Prevalence of tuberculosis was 70 per cent intechnique with specific primers. The intra-dermal
HF cattle in young (0-1 year) age group, 40 pet @n typerculin test in both men and animals is not giwa
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