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PATHOLOGICAL FINDINGS ASSOCIATED WITH EXPERIMENTAL
MYCOBACTERIUM BOVIS INFECTION IN RABBITS,
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Purig the 2™ week postinoculation of thirteen rabbits with Mycobacterium
tovis, luberculous lesions appeared in the lungs, liver, spleen, kidney,
medias mal and hepatic lymph nedes and in the omentum with an equal
Cistribution in these organs. During the 4™ week postinoculation, these
taberculous lesions increased in size to become well developed granulomas with
cescate | centeres, These granulomas persisted to the 6", 8" and 10™ weeks
posting culation and became more encapsulated later on. Three rabbits died
during he 7" week postinoculation due to generalized tuberculosis.
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INTRODUCTION
Tuber:ulosis (TB) is a chronic zoonotic disease and it still remains an
mportant public health problem. It is responsible for 3 millions deaths annually
a the world [1). Bovine tuberculosis is widely spread in tropical areas that cause
2 potential coqtribution to the prevalence of human tuberculosis.
Also, there is increase in the incidence of human tuberculosis that is
caused hy Mrcobacterium bovis (2). One report of WHO was estimated that in
990 about 7 5 millions people (one third of world population) infected with
luberculosis « Thuman and bovine types (3). Many workers were reported that the
rabkits were rostly susceptible to bovine type of the tubercle bacilli (4) which is
rasponsible for infection of cattle as well as human beings. For this reason, the
vims af this s udy were the following:
. Studv the pathogenesis of the disease experimentally induced in rabbits,
. Study the gross and microscopical lesions associated with this disease in
rakhbit:.

MATERIALS AND METHODS

hirte:n rabibits, 4 months old, 450-300gm of weight, provided by AL-
t.indi Company Fer Veterinary Drugs and Vaccine Production were used. The
mimals were reared together to check them for complete health. All of these
nimals were wherculin negative. These animals were experimentally injected
with  Myeoboeterium  bovis suspension by intraperitoneal route and the
uspension o this microorganism was prepared according to Converse et al.
nethod {51,
riefly, a loct | pure strain of Mycobacterium bovis was obtained in Stonebrink’s
aedium. The, the microorganism were grown in ungar broth for 16 days. The
-rowth was precipitated by centrifugation and washed 3 times by phosphate
wuffer saline. A suspension of this microorganism (1mg of Mycobacterium bovis
er Iml of ptosphate buffer saline) was made and intraperitoneally injected in
aboratory aninals.
'wo rasbits were killed at the end of 2, 4%, 6" 8" and 10" weeks
pstinoculaticn, and all the morphological and gross lesions were recorded and
epresentative pieces from the lesions were fixed in 10%. neutral buffered
ormalin, processed routinely and embedded in paraffin; cut at Sum thickness
ad stained vith hematoxylin and eosin and with Zichl-neelsens’s stain and
sxaminad undzr the light microscope.

RESULTS

During the 2™ week postinoculation, there were minute white foei
lstributed on the Tungs, liver, spleen, kidney, mediastinal and hepatic lymph
odes and on the omentum. These necrotic foci, histologically consisted of an
sagregation o macrophages, neutrophils and edema  (Fig-1). During the 4™
veek postinodulation, these lesions gradually progressed and increased in size
and histalogically consisted of a central area of caseation which was mostly
credominant n the lung tissue (Fig-2), surrounded by a wide zone of
epithelinid cells (Fig-3), few Langhans’s giant cells and lymphocytes. During the
0" wees pos: noculation, the arcas of caseation were became predominant all
tver the organs (Fig-4) and surrounded by a wide zone of epithelioid cells {Fig-
i, few langh:n's giant cells (Fig-6) and extensive lymphocytes infiltration with
iow fibroblasi: proliferation and encapsulation of these lesions. During the 8"
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and 107 weeks postinoculation, there was an increase in the thickness of fibrous
tissue  aver encapsulating the lesions in the diffcrent orpans. All these
wibercy ous lesions did not involve calcification in the different stages of this
dizzase process and all histological sections, stained with Ziehl-Neelsen’s stain
ware showed positive acid fast bacilli, indicating presence of these bacteria in the
differert stages of the disease in the all infected organs. Three rabbits had died at
7" weeh postinoculation due to generalized tuberculosis.

: et N TR e SN
- 'ﬁ%ﬁfk‘émﬁiﬁh "'\{_' 35 s SRR

¥

Fig-1 L ung tissue with a primary tuberculous lesion. Note aggregates of
macrop iages, cdema, some lymphocytes and neutrophils, during the 2" week
posting dulaton. (H & E) x 125,

Pig-2° | ung Gssue with a well developed tuberculous granulomatous lesion with
a centrzl caseous necrosis, during the 4™ week postinoculation (H & E) x 125,
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ig-3: Spleen tissue with early tuberculous granulomatous reaction consisted of
ggregation o f epithelioid cells in the white pulp, during the 4" week
ostinceulation (H & E) x 250.

ig-4: Lover tissue showing early tuberculous granulomatous reaction in the form
Faggregalior of epithelioid cells with a cascation, during the 6" week
rostinoculation (H & E) x 125,
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Fiz-3: tpleen tissue showing a well developed tuberculous granuloma, which
consists of aggregation of epithelioid cells and lymphocytes with central caseous
necrosi:., during 6™ week postinoculation. { H & E) x 250,

: e g Wt W T WTIME W TErA . i T T
LT L 1:1‘?‘[_:‘_“-;? . l.""'_; !: .a;-':,— i‘_ i:',A..u.T ;‘__1_ -:\LJ-j:l.. 1‘-.; .':..'G _::I!
S T e TN o

-l

P

I LA

SRy [ gl e

R e
s

N

Fig-6: tiepatic lymph node tissue with a well developed tuberculous granuloma,

consisting of a central caseous necrosis surrounded by aggrepation of epithelioid
cells, |y mphecytes and few gaint cells, during the 6™ week postinoculation, (H &
B x 123,
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DISCUSSION

A limited work only had been done on tuberculosis in rabbits, and thus
results obtaiied in this study showed an equal distribution of the tuberculous
lesions on the lungs, liver, kidneys, spleen, mediastinal and hepatic lymph nodes
and ©n the omenum. This equal distribution of tuberculous lesions in these
orpans indicated that the Mycobacterium bovis was disseminated into these
organs with similar numbers, following the intraperitoneal injection method of
these micrcorganism, whereas, the microorganisms were induced more
tuberculous esions in the lungs than in liver and mesenteric lymph nodes in
aowes contrecting the disease through inhalation, a findings that has reported
areviously in cattle infected with pulmonary tuberculosis (6,7).

i this study, following the intraperitoneal inoculation of the Mycobacterium
sovis, the microorganism was introduced and replicated inside the peritoneal
macrophage: and seutrophils causing destruction of these phagoceytic cells and
reintroduce 2nd replicate in other peritoneal macrophages which carry them into
mediastinal  ymph nodes (which receive the afferent lymphatic Muid from
serioreal cavityl, then the microorganisms reach through the lymphatic fluid
nto thorseic duct and finally by hematogenic dissemination in the different
organs whics was mostly evident in this study. The multiplication of the
nicrocrganis ns in the macrophages at the immunocompetent animals may have
heen resulted in 2 degree of systemic macrophages and lymphocytes activation;
the activaied macrophages were present in the form of epithelioid cells and few
langhan’s giznt ¢els in the present study; a similar findings has been reported
previously i guinea pigs (8).

in this study, the primary whberculous lesions were observed during the 2™ week
oostincculation in the lungs, liver, spleen, kidneys. mediastinal and hepatic
ymph nodes ind in the omentum. These primary tuberculous lesions consisted of
an aggregation of macrophages, some neutrophils, edema and lymphocyies.
Wring the ™ week postinoculation, the number of the lymphocytes and
agtivated macrophages were increased (the neutrophils were decreased and
Jisappeared)  These lymphocytes (T cells) produced different lymphokines
which in turn activate macrophages derived from blood monocytes to become
cpithilicid tyze cells and to form a compact cluster or granuloma (%) which was
predominant n different organs in this study. The centers of these granulomas
confained a -aseation which gradually increased in size; the caseation was
consisted of & mixture of necrotic tissue and dead macrophages; occurred due to
~eplicatiocn o7 the Mpycobacterium bovis in these granulomatous cellular
cactions, causing destruction's of these cells (macrophages). Also, the caseation
nay be resulted from releasing of cytotoxic lymphokines and hydrolytic enzymes
oy T lymphocytes and activated macrophages (10,

(he granuforatous reaction which was main tuberculous lesion in the present
dudy was an indication of emergence of the cell mediated immunity in which
eognition of mycobacterial antigens by macrophages and stimulation of these
antigen specif ¢ T lvmphocytes (11,12} for the migration of the macrophages and
! lymphocytes to the sites of mycobacterial invasion and liberation of different
vytokines responsibie for these granulomatous reactions. Later on, all these
pranulomarou: lesions were encapsulated by fibrous tissue, which indicated the
1al defiznse “1echanism of the body against this microbial infection (13). Three
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rabbits had died during the ™ week postinoculation due to generalized
tuberculosis, which was resulted from complete dissemination of Mycobacterium
bavis th-ough the blood stream in the different body organs causing generalized
tuberculosis. A similar finding has been observed in rabbits experimentally
infected with the Mycobacterium bovis (5,6).
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