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BOVINE TUBERCULQCSIS

Salman H. Siddiq: and Nasrce: Niaz

Abstract

An investigation was made to find out
typce of mycobacteria mvolved 1a the cattle.
Suspected lung, liver, mesenteric node speci-
mens of cow aad buffalloes were obtained
from sh‘mghtm house animals, and were

cultured by concentration methed. OCut of

arowth. All the

539 specimens 51 vyielded

isolates were identificd as Albovis cxeept 8
cultures which were atyj 11{,11 mycobacteria.
The results are Cn:}mljhrcd with those obta-
med from human tuberculosis studies.
M. bovis was niever isolated from pulmonary
and extra-pulmonary infection in maz. It
appears that there 1s no cross iafection Let-
ween main and cattle as the causative agents
isolated from each host are different. Thus
a tentative conclusion mayv bz drawn that
cattle 1n gemeral and milk in particular
posc no threat to human beings so far
tubcrculosis is concerned.

Introduction

Tubcerenlosis 1s an infeciious disease at-
tacking man and cattle cqually. The rclationship
of cattle and human tubcreulosis was pointed
out as carly as 18446 (Marchall 1932; Moore
1913), but 1t 1s still to Le understood clearly,
Generelly  epeakme, it wee estabhished  thet
tuberculous infecticn mav occur in two f{orms
in man. Alimentary and lymph giand mfection
caused by the bovine tvpe end lung infection
caused bv mnhalation of the human type tubercle
bacilli. Tle communicability of bovine nfee-
tion through raw milk is «till 2 firm  Lelief in
medical profession.

In recent vears, it has been established that
M. itabercidosis and ] bovis arc two s parate
speeres and are not just a variety as believed
eariier. Mo eover, the spread of human ruter-
culosis, as sugsested tv IFhick mm 1925, 1< s91d
to Le throu oh Furope from MeZiterranesn
rezion, whi'e bovine tulterculosis is r2id to le
of Indizn origin as catt'e ve-e first domesticste]
m Asia and Irter brought to Eurore (IFrancis
1917). The incidence and tyre of direre, how-
€. e iﬂ‘e*% to come esfeat from country to
countrv e-ending upon tie tvye of the paranite
and living conditions '11 to somre extent breel
and ge-etic male-up of the host,
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It has Leen a ceneral o e vation that tul e -
culosis of pulmonary :‘sntl extra-pulmonary  cite;
1o guite common n Pakistan (Siddiqi, 1973;
"3111]](11 et al.; 1976). Howeve~, practicallv no
information is availab'e and no :epoet has Leen
crel m hite-ature con erming bovice tyre of
infection in humen beings, |

Conidering such a high prevalence of tuber-
culosia m man, it was felt by many workers in
this field thet man  mav be infecting cottle
rather czttle giving mfection to man. Thes
VI. rubercudosts maght have taken place of M.
howis 1n cattle o well,

With these obszevations in mind, this study
was carried out to investigste tvpe of mycorac-
terra mvolved in cattle infection and their re-
Ihtisnship with human infection. The results
arc compared with that of human tuberculoscis
m order to ectabhish cxistence of cross infeetion
between man and cattle,

Material and Methods

Suzpectad  portions of cow and  buffalo
lungs, hiver and mesenteric nodes having some
cross leston were collected 1n eterile plastic con-
tmer from slaughter house through the coopers-
tion of Veterinary Research Institute, Lahore.
The gpecimiens were refrigerated till the next
morning when they were procrased for culture.

For  culture, conecentration method wee
followed (Kubica and Dye, 1967; Vestal, 1975).
The epectmen was first wached with distilled
water to remove contamination from out:ide.
A portion of cusnected tissue was removed and
was macerated o a stemile morter ond pestle
with com2 sand. r'hl:nut 10 ml phosphate buffer
pH 6.8 wae aleo added. After thorough m-cera-
tion, the supernstont weas cavefully decented 1

2 Z0 ml ecrews cap centrifuge tute, To ﬂll"-.'r]'}f'}i‘f}ll—
J"thﬁ. - cquzl quantity of 4% codium  hydroxide
was added for digestion and decontamination.
After mixirg well it was allowed to stznd for
15 minutes, shaking the tube frequently.

Thie mixture was then neutrahized and thon
¢:ntrifuged at 3600 1'11111 for 20 minutcs in an
Internaticnal Centrifege.  The supernatent fluid
wae discarded and the sediment wie resuspended
m cbout 1-2 ml sterile buffer. This suspension
wae used {or meculation of two rcgular Lowen-
ctein Jensen (1) medivm tebe with glveerin

end twe tubes of 1.] medivm withait ghreerin,
"“J ding clout 3-4 drops in cach tube In mesn”
[}.{n FTFL{:ULC ]J.I-Lt[t..

All the moculated tubes were incubated 2t
37°C and were checked weekly for a maximum
of 10 weks, Whenover any growth wae obrerved,

it war checked for Acid Tast Bicteria (\TB)
Ail the mvcodacterial isolates were cubceultured
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on LJ medium while slow growmg non-chro-
mogenic mycobacteria were also subcultured 1n
special L] medium with sodium pyruvate. These
subcultures were used for identification by
colonial morphology, pigment production, rate
of growth and biochemical reactions (Vestal
1973).

All the isolated mycobacteria were subjected
to the drug sensitivity testing following pro-
portion method (Canetti et al., 1969). Lowen-
stein Jensen medium without putam starch and
with 0.5% sodium pyruvate was used for drug
sensitivity test. One medium concentration of
the test drug was incorporated 1n the L] medium
and two different dilutions of the test culture were
inoculated for each drug to be tested. Mycobac-
teria which showed more than 1% growth on
drug containing medium as compared w vith control
were taken as resistant in case of Isoniazid, PAS
and Rifampicin while in case of Streptcrm} cin,
FEthionamide, Ethambutol and "Thiacetazone,
10% growth was taken as critical proportion for
resistance.

Selective isolates were also inoculated in
tuberculin negative rabbits following method of
Mitchison (1964) for virulence testing with
some modifications. Scoring was done describing
extent of involvement of each organ after autopsy
of the animal whenever 1t died. If the animal
survived, it was killed after 8 weeks. Direct
smears were also made from the infected organs
and were stained by Ziechl Neelsen method to
confirm the presence of AFB. The specimens
were also processed for histopathology.

Results

Results of 530 specimens are reported here.
There were 510 specimens from cow and bulls
comprising of 90 livers, 415 lungs and 5 mesenteric
nodes. Only 20 specimens from buffaloes were
obtained having 4 livers, 15 lungsand 1 mesenteric
node. A total of 51 specimens were found positive
from cows and 5 from buffaloes (Table 1).
Further analysis of the type of mycobacteria
showed that majority of the isolates were M.
bovis as judeed by the growth, characteristics and
biﬂchemical reactions (Tablﬂ Il and 1II). M.
tuberculosis was not 1solated i any case. However,
atypical mycobacteria were 1solated in 9 cases
belonging to Runyon Group II, III and IV.
There were two isolates each of M. favescens,
M. secrofulacenm, M. gordonae, and M. terrae
complex while there was one isolate of rapid
erowing M. smegmaiis.

The drug sensitivity results of M. bovrs
are summarized 1n Table IV. Most of the or-
sanisms were found resistant to Isoniazid.
Drug sensitivity of atypical mycobacteria is not
included because of doubtful pathogenic nature
of some of the organisms.

L1y

Table I: AFB Culture Results of Specimens from Slaughter
House.
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Culture Positive

Total

specimens M, bovis  Atypical Total

Cow 510 43 8 51
(109%)
Buftalo 20 5 0 5
(25%)
Total: 530 - 48 8 (56)
(10.69%)
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Table II: Identification of Mycobacteria isolated from

Slaughtered Cattle.

Table I1I:

Type of Mycobacteria Total No. of Specimens Positive
M. tuberculosis 0
M. bovis 48
Runyons Group I 0
Runyons Group 1I 6
Runyons Group III 2
Runvons Group IV 1
Total: 56%

*One specimen vielded two types of growth.

Cultural Characteristics and Biochemical Reac-
tions of the isolated M. bovis
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Test Result

Rate of growth Very slow (slower than
M. tuberculosis)

Appearance of growth Dysogonic small colonies

Pigment production None

Growth in glvcerol media Scanty

Enhancement of growth i Good

sodium pyruvate medium

Niacin Negative™
Nitrate Negative
Catalase Slightly positive
Rabbit virulence High

*One specimen showed Niacin+

Table IV: Drug Sensitivity Results of M. bovis isolated
from Slaughtered Animals

Sensitive to all the drugs
Resistant to Isomazid
Resistant to Streptomycin
Resistant to PAS
Resistant to Ethionamide
Resistant to Ethambutol
Resistant to Thiacetazone
Resistant to Rifampicin
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The virulence results indicated great varia-
tion in virulence of M. bovis for rabbit, but
overall, the test strains were found highly virulent
oiving rise to generalized tuberculosis involving
lungs, liver, spleen and omentum. Kidneys
were also found to have large tubercles which
1s a characteristic of M. bovis infectiomn.
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Discussion

This study was aimed at the investigation
of type of mycobacteria involved in cattle tuber-
culosis and thus no efforts were made to establish
the incidence of tuberculosis in animals slaugh-
tered in this area. There have been many reports
concerning incidence of the disease in cattle,
ranging from 6.7% to as high as 33% (Ahmad
et al., 1967; Qureshi et al., 1966). All these
1epﬂrt3 are based on tuberculin tests and not
on any bacteriological work and thus exact
information is not available. However, 1t 1s a
general belief and personal observation of those
involved in this field that tuberculosis is quite com-
mon in cattle in this country and thus there s a
strong possibility that cattle may be playing an
important role in spreading this infection n
human beings.

As it is well known that tuberculosis is wide
spread in human population in this country,
with a large number of open cases coughing out
tubercle bam]h, infecting other people and
possibly also cattle. Living conditions are such
that there is a very close association of cattle
and man. As a matter of fact sometimes they
live in the same room, closed in together in
winters. The gawalas, milkman and meat handlers
are continuously in contact with tuberculous
cattle while cattle are continuously exposed to
human tuberculosis. Thus, the cross infection
between the two species becomes quite evident
since both species are equally susceptible to

M. tuberculosis and M. bovis (Francis 1947).

Our studies on human tuberculosis indicate
that men are infected mainly by M. tuberculosis
(Siddiqi 1977). Atypical mycobacteria are rare
i pulmonary infection. In certamn extra-pul-
monary infection like tubercular lymphadenitis
and umgemtal tuberculosis, atypical mycobacterial
infection 1s more frf:quent (Siddiqi 1974, 1975,
1977). After processing more than 15000 5puta
from pulmunary patients and more than 2000
specimens from different extra-pulmonary sites
including bone, abdomen, lymph gland and genito-
urinary tract, we can safely conclude that
there is no K. bovis in these infectmn&, M. bovis
infection in man has been reported from Western
countries (Francis 1947, 1958). However, there
has been no report in literature imdicating M.
bovis infection i man 1n this sub-continent.
The only case report in literature by Soparker is
of dubious nature (Abdussalam 1956). It 1s,
therefore, believed that in this sub-continent
M. bovis infection in human beings does not
exist.

This study on cattle tuberculosis further
indicates that there 1s onlv M. bovss 1nfection in
cattle and no human M. tuberculosis 1s infecting

cows and fuffaloes. Similar findings have been
reported from India (Lall, 1969; Mallick et al.,
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1942). We can thus, tentatively draw a con-
clusion that there is no cross infection between
man and cattle and thus both the species pose
no danger to each other so far tuberculosis is
concerned. This, infact, breaks the century old
concept of raw milk causing tuberculosis of
intestine and lymph nodes.

A possible explanation is that there may
be some difference in the degree of virulence
of the infecting agent and degree of susceptibility
of each species. Heriditary factor of the host
may also play an important role i acquiring
different types of infection. Absence of M.
tuberculosis 1n cattle leads us to believe that cattle
in this area have developed resistance to human
infection. This study 1s confined to this area
and further studies at different places of the
country are needed before establishing this fact.

Cross immunity may be an important factor
which may play an important role m making
man resistant to bovine infection. Since the
exposure rate to tubercle bacilli 15 very high
and 80% of the adult population 1s tubﬁrculin
positive (Roelsgaard et al., 1957; Siddiqi and
Stauffer, 1973), it 1s pnsmble that they become
immune to M. bovis infection through beClIHlL 1
infection or primary complex. Gengraphlc varia-
tion in the virulence of the prevalent strains has
been reported by many workers (Lall 1969;
Mitchison 1964; Soparker 1926). It is possible
that M. bovis, prevalent in this area are of low
virulence and thus are not capable of producing
disease i mas.

Generally under infection is the mam
source of spread of bovine infection through
milk. There have been some reports that there
is no udder tuberculosis in this area (Lall 1969;
Qureshi et al., 1966) and thus milk 1s not the
source of infection even if it is taken unboiled
and unpasturized. A thorough investigation is
needed on these lines. Moreover, the possibility
of aerogenic and other source of infection from
cattle to human should also be considered.

One thing which we should keep in our mind
is that with changing time, traditions and living
habbits, the trend of tuberculosis infection has
also changed. The West has overcome the pro-
blem of this infection which has caused sudden
siack in the research work and accumulation
of further knowledge. The East is still fighting
with this disease. We have to go a long way
before we can find out answers to many questions
and uptodate not only our knowledge but also
the medical literature.
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