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SUMMARY

The present study was carried out on 48

37

Station

brucella positive- slaughtered cows,

animals  from

the Experimental
belonging to the Faculty of Veterinary
Medicine Beni Seuf University and 11
animals from a private farm at Ehnasia, Beni
Seuf governorate: The pathological study
evealed the presence of ihdividual variations
With respect to orgéns affected, extension and
*everity of lesions. Granulomatous reactions
Were detected in lymphoreticular tissues and
40 in the Jiver, kidneys, lungs and udder.
®ithelioid cell and giant cell granulomas
Were Predominating in the lymph nodes and
iver and tuberculous-like granulomas were
foung in the kidneys lung. By

mmUnostammg, Brucella melitensis could

and

detecteq ; in organs and lymph nodes.

Y Wards: Histopathology, Brucella
me“t(‘,nsis Cattlc,

N Immunohistochemistry;
Nulomg,

INTRODUCTION

As stated by Jones and Hunt (1998), bovine
brucellosis is a bacterial disease usually

caused by Brucella abortus, less frequently

The

to circulate

by B. melitensis, and rarely B. suis.
tendency of the organism
throughout the body in the blood at one stage -
and to localize in certain organs at a later
stage is typical, but differs between species.
In bovines, the placenta, mammary gland,
supra- mammary lymph nodes in cows and
the testicles and epididymis in bull are
common sites of localization of B. abortus
lesions. Abdel-Hafees et al. (1996) found
acute lymphadenitis associated with sinus
catarrh with neutrophils, plasma cells, and
macrophages and sever congestion of the
in cattle

nodes infected with

lymph
brucellosis. Activation of lymphoid follicles

and cortical lymphocytic depletion with
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: d by
granulomatous  foct ~were observe o
Doghiem et al. (1995). Brucellosis cause

. . . S One Of
Brucella melitensis 1S considered a

the highly important cattle disease in Egypt
(Ali, 1998).

- munohistochemistry ~ was  used for
detection of brucella microorganisms in
different animal species; cows (Megdor et al.,
1986: Perez et al., 1998 and Sozmen et al.,
2004), sheep and goat (Yazicioglu, 1997and
Meador et al., 1986).

The present work deals with the pathological

changes in the parenchymatous organs and -

lymphoid tissues which associated with
spontaneous infection with this strain of
brucella affecting a herd of cattle in an
experimental station belonging to the Faculty

of Veterinary Medicine Beni Seuf, Egypt.
Detection of

infection by
immunohistochemical reaction was carried
out. '.
MATERIAL AND METHODS
Animals: .'

positive  for brucellosis,,
experimental statjop belongin
of Veterinary Medicine Beni
and 11 cows from a Private

. farm at .
Beni Seuf provinge, These anjpmy; Ehnagiy
§ Were

810 the Faculty

Se“f‘U“iVersity.

ted.against brucellosis using Rose Bengy|
tested:

and Tube

erodiagnosis was carried out by the officia)
serc

agglutination  tests.  p,
veterinary authorities in a program cajje d
(Brucella Test and Slaughter program), Out
of these animals, 3 cows only were pregnant.

No abortions were recorded.

1- Pathological samples:

After slaughtering, postmortem examinatip
was carried out and gross lesions were
recorded. Tissue specimens were collecteq
from

slaughtered,  serologically  brucella

positive cows; the specimens included lymph

nodes

(prescapular, - prefemuoral,
retropharnygial,  submaxillary,  bronchial,
mediastinal,  mesenteric, popliteal, and

supramammary), liver, lung, heart, kidneys,
spleen, uterus, ovaries, and placenta in addition
to one foetus of the slaughtered pregnant
animals. The samples were fixed in 10 %
formalin

Solution  and  processed by

conventional method. Paraffin sections, 5-7¥
Were prepared and stained by Hematoxylin and

Sosin ccording to Bancroft and Stevens
(1996).

2. Pl‘eparation of specific antiserum:
Tucella melitensis antigen (Veterinary Seror”

and Vaccine Research Institute, Abbasi®

Egypt) was used for this purpose. The ug

1 .
(1 mly vy, 'oculated subcutaneously in the
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qeck of a rabbit; two booster doses were

showed the feat :
. : ure of sky star as an
given | week interval. Blood wag collecteq y

indication of i :
PR . active phagocytosis, and
fter inoculatio phagocytosis,
4 weeks a N, and serum wag Surrounded by narrow or wide zone of

separated and stored until needed.
mature lymphocytic layer.

3.Jmmunohistochemical study:

Indirect Avidin-Biotin Complex technique
(ABC) (Dako Envison kit K4011. from
Santa Cruz, sc-35635, USA) was applied to

Sinus catarth characterized by mild to
severe infiltration  with  lymphocyes
admixed with plasma cells, histiocytes and
tissue sections showing reaption related to occasionally epithelioid cells observed in
brucellosis according to Falini et al., (1983)

and Sozmen et al., (2004).

the paracortical areas of subcapsular (Fig.
1), trabecular, and medullary sinuses. The

lymph spaces within the lymph nodes were

RESULTS dilated and filled with mononuclears.

Gross pathological examination revealed Granulomatous reactions of - different
no much change. Lytﬁph nodes, especially patterns were observed in examined lymph
supramammary, and spleen were relatively nodes. Diffuse infiltration by herds of
enlarged. The livers of two cases were plasma cells and histiocytes was found in
hyperaemic and inﬂammed, the lung of the cortical area of some lymph nodes.
these cases were enlarged and edematous Epithelioid  cell  granulomas  were
and showed isolated areas of hepatization. characteristically seen in most of the lymph
One kidney was inflammed and showed nodes (Fig. 2). These granulomas
nodules that had caseous foci. The udder . characterized by aggregates of polyhedral

appeared eddened - and inflammed. epithelioid cells with foamy cytoplasm and
redde :

His‘Opalhol ical fi dihgs are summarized vesicular ovoid or spherical nuclei. Some of
ogical finc .

i ial and mediastinal lymph nodes
In tables 1-3, the bronchial a ymp

showed phagocytic activity and may be

Jadden with fine particulates which impart
Lymph nodes: a

The lymph nodes of most cases showed
Varying degrees of lymphoid hyperplasia.

. S
In some of these cases, the germmal centel
and

them a dark color. Epithelioid cells showed
the tendency to form giant cells in some
cases. Single isolated giant cell (Fig. 3) or

; giant cell granulomas consisted of groups
i lymphoid follicles were wide
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i which
of epithelioid cells and giant cells

l i hyma.
may stand alone in the cortical parenchy

. ound
Granulomas were also occasionally fi

in the germinal centers of lymphoid

follicles.
Liver:
The hepatocytes showed degenerative
changes (vacuolar degeneration) and

minimal necrobiotic changes. Karyomegely .

was seen in some hepatocytes.. The hepatic
cords were dissociated due to presence of
edematous fluid. In most cases, active
proliferation of Von Kupffer cells was

common. Diffuse or multifocal infiltrates

with  mononuclear cells,  mainly

lymphocytes and plasma cells, were seen
allover the hepatic Parenchyma of a few

cows (Fig. 4). In other cases, epithelioid

cells were found ip aggregates intermixed
with lymphocytes

forming
microgranulomag within

the sinusoids,
sometimes assocjateq with giant ce])s (Fig.

5 & 6), these granulomas

ere diffusely
distributeq in

the hepatic Parenchymga,

the portal
lymphocytes Was occ
feta)

Infiltration of triads with

asiona]]
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Kidneys:

The histopathological alterations of Mog
cases consisted of vacuolar degeneratjq, of
the lining epithelium of the reng] tubueg
with mild pyknosis. Focal interstiti
nephritis was found in other Cases,
Granulomatous reaction was seen in only 2
cows at the corticomedu]lary junction of the
renal tissue in the form of multiple typical
(Fig. . 7), the

granulomas consisted mainly of cellular

granulomas some  of
reaction comprising epithelioid cells and/or
giant cells and lymphocytes with central
area of caseous necrosis with minimal
calcification and encapsulation (Fig. 8), in
Some  granulomas, liquefaction could be
seen. In other areas the reaction was in the
form of multifocal areas each consisted of
epithelioid cejg accumulation and/or giant
cells admixed with lymphocytes without
caseation  (Fig. 9) Cellular

Comprising epithelioid cells, giant cells,
Polymorphs,

reaction

and  lymphocytes that
encircled the Necrosed center was also seen
in some granulomas (Fig. 10). Some
granulomas showed agglomeration and
Were  surroungeq by a thin fibrow
connective tigsye capsule, peripherally, the
Connectjve fibers  underwent

hyalinizatjop, The glomeruli of the affected

tissue
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arcas showed marked atrophy ang dilatation
of the Bowman's spaces and many were

destroyed. The  blood

vessels ,were
surrounded by leucocytic infiltration, The
renal tubules showed vacudlar degeneration
very mild

and necrobiotic

changes.
Tubulonephrosis and hyaline casts were
found in some renal tubules. Other areas of
kidney

the showed focal

interstitial
nephritis.

Lungs:
In few cows, interstitial pneumonia was
observed specially around the bronchi. The
_alveolar septa were thickened due to
infiltration by inflammatory cells, mainly
mononuclears, and few polymorphs with
the presence of hemorrhagic areas and
edema in the alveolar spaces and the
perialveolar areas-.r . Single  isolated
epithelioid cells and giant cells were also
seen at the same areas (Fig. 11’- The
bronchial

epithelium - underwent

degeneration and was desquamated.
Marked inflammatory changes could be
demonstrated in the wall of bronchi and
bronchioles and - their lumens were filled
With inflammatory exudates. Tuberculous-
like granuloma composed of central area of
Caseation and surrounded with mononuclear
cells was found in the lung of one animal.
The lungs of fetuses were free from

Pathological alterations.

279

Spleen:
The spleen showed mild hyperplastic

activation of the white pulp with the

presence of abundant and

histiocytes
plasma cells around the medullary cords of
the red pulp. Active proliferation of
reticulum cells was a characteristic picture
in most cases. Epithelioid cells and giant

cells could be demonstrated in one animal.

Udder:

Some cases had pronounced interstitial
lymphoplasmacytic mastitis (Fig. 12). In
these cases, the surface epithelium of

lactating

acini showed vacuolar

degeneration  and

pyknotic  changes.
Polymorphs were frequently found within
the acini and lactiferous ducts. Plasma cells,
lymphocytes and histiocytes infiltrated the
interalveolar spaces. The lactiferous ducts
were lined by more than two cell layers, the
basal one (myoepithelial layer) were
vacuolated. Metaplastic changes could be
observed in lactiferous epithelium and some
of which underwent keratinization. Corpora
amylacia was clearly found within the
lumen of some lactating acini. Subacute
catarrhal and chronic interstitial mastitis

were observed in some cases.
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Uterus:

sence of
The uterine tissue showed the pre

ace and
inflammatory exudate. The surface ¢

acuolar
i i showed vac
glandular epllhcllum sh

degeneration and necrotic changes. L:Trgc
numbers of mononuclear cells, mainly
macrophages, lymphocytes and  plasma
cells were found in stratum compactum and
granulosum  of  the  endometrium.
Periglandular cuffing and /or fibrosis were
seen in some areas. Oedema of the

endometrium was found in a few cases.

Placenta:

The trophoblasts and intervening uterine
epithelial cells showed degenerative and

necrotic  changes and disintegration.

Presence of necrotic debris and fibrinous

exudate in the placental matrix. Few

mononuclear cells infiltrated the placental
tissue.

Heart and ovaries:

No Pathological alterations related

to
brucellosis could be detected,

and kidney. In the lymphoiq lissue,
brucellar antigen was localizeq bot
intracellular mainly within machrophages
that appeared large, dense and filleq y;,
immunostain deposites. In the kidneys_ the
renal epithelium and the Mononunucle,,

cells in the typical granulomgg Were
immunoreactive for brucella (Fig, 13), Iy

the liver the  microorganism

was
demonstrated  within the kupffer cells,

mononuclear cells, intrasinusoidial and also

within hepatocytes (Fig. 14).
DISCUSSION

Pathological examination of our cases
revealed the presence of individual
variations with respect to organ affected,
extension and severity of lesions. The
characteristic  pathological changes in
Brucella melitensis - infected cases were in
the form of granulomatous reactions in the
lymph nodes, liver, and lungs, in addition to

lymphoplasmacytic mastitis in the udder.

Brucellosis is » widely distributed diseas®
affecting animals and man. In catl®
lesions were commonly described to 0
in the lymph nodes and spleen, uterus: and
Placenta iy cows and in the (S
epididymis gpq seminal vesicles of bol

(Jones ang Hunt, 1998). Lesions in cattle
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were also recorded ip the

skin
(Nagalotimath et al., 1985), joints (Johnson
et al., 1994, Brgcewcll and Corbel, 1980)
and in the fetus (Lopez et al., 1984, Rhyan
o al., 2001). In sheep, B. ovis infection
characteristically involves the tail of
epididymis: primary infection does not
occur in the testicles (Jones and Hunt,
1998).  B.

occasionally reported in dogs; the lesions

abortus - infection was

attributed to infection include arthritis,

orchitis, epididymitis and abortion.

In horses, B. bovis has been isolated from
~ necrotizing and purulent lesions involving
the ligamentum nuchae (Jones and - Hunt,
1998). In man, brucellosis is associated
with lesions in the spleen (Carazo et al.,
2005), liver (Carazo et al., 2005, Lorenz,
1978, Wildhirt, 1968), bone and joints
(Fowler et al., 2004, Taliani et al., 2004,
Audin et al., 2005), heart (Alhyar et al.,
2005), brain and meninges (Koussa and
Chemaly, 2003, Koussa et al., 2003), skin
(Trunnell et al., 1985) and eye (Oppermant
etal, 1971). In monkey, the liver, kidney,
Spleen, testes and epidiymis showed lesions
(Mense et al,, 2004). However wolves
eXperimentally infected with brucella did

not show lesions 50 days post—infcction

(Tessaro and Forbes, 2004)-

Brucella infection was recorded in cattle.
buffalo, sheep, goat (Ali, 1998), camel
(Hegazy et al., 1998) and equines (Esmat,
1996). Brucellosis is considered a systemic
disease affecting any organ or system and
when a specific organ is involved, it is

called focal or localized infection (Young.
2000).

In infected animals, different pathological

patterns were recorded in the

lymphoreticular tissues and
parenchymatous organs including

macrophage cell granuloma, epithelioid cell
granuloma, giant cell granuloma and

tuberculous - like granuloma (Ali 1998).

Progress of brucellosis and invasion of the
blood stream will result in localization of
the organism in tissues rich in reticulo-
endothelial cells as lymph nodes and
spleen, as well as udder. -Abortion as a
result of gravid uterus infection usually
occurs during the third trimester of
pregnancy without premonitory signs (El-

Sergani et al., 1994).

In consistence with the results of Ali

(1998), epithelioid cell granuloma and giant

cell granuloma Wwere predominating in the

lymph nodes of brucella infected animals.

Some of the epithelioid cells showed poor
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Sinus  catarrh,

phagocytic  activity.
comprising lymphocytes, plasma cells aer
histiocytes, was frequently observed 1n
most nodes, which were associated or not
with epithelioid cells and /or giant cells.
Lymphoid hyperplasia was found in some
cases, some of which underwent depletion.

In the liver, the pathological changes were
in the form of multifocal lymphocytic
infiltration, which diffusely distributed all
over the hepatic parenchyma. Epithelioid
cells were intrasinusoudally present without
necrosis in a few cases. Young at al. (1979)
reported that poorly formed h_épatic

. granuloma, of

infiltration with or without necrosis, was

composed leucocytic

demonstrated in mice infected with
Brucella melitensis. In contrast to Brucella
abortus infected mice, well formed hepatic

granuloma could be detected. They argued

that to the rapid elimination of Brucella
melitensis from spleen and liver of infected
animals than Brucella abortus. Also the
persistence of acquired ceéllular immunity
during Brucella abortus infection correlated

closely with the ability of the organism to

Simulate granuloma formation, a5 well,

continued activation of Macrophages by

286

sensitized ~ T-lymphocytes. Gcncrany‘
granulomas were more frequently found i,

infections with Brucella abortus_compared
to Brucella melitensis (Akhtar, 1989).

In this study and in consistent With (e
result of Meador et al. (1986 and Sozmep et
al. (2004), the specific granular yellowish
brown immunohistochemical staining wy

detected mainly in the macrophages
cytoplasm in the different organs gy4
lymphoid tissue and within the Cytoplasm

of the hepatocytes and renal epithelium,

In conclusion, different types of reactions
against Brucella melitensis, like B. abortus,
were found not only in the lymphoid tissue but
also in other organs like the liver, kidney and
lungs. Changes may depend upon the stage of
infection as well as species differences.
However, failure to detect lesions in the heart
during the present study, and in one or other
organ by other investigators may. be related t0
that the lesions were overlooked due to thef
microscopical size and missing of getliﬂ:—:
Samples grossly. We recommend the disp
of the liver, kidneys and lungs of brucell
Positive slaughtered aimals in additio" *

3 sentery
Spleen, testicles, uterus , udder and mes
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able (1) : Type and incidence of Pathological ¢
cha

pathological changes

Hyperplasia of lymphoid follicles

Sinus catarrh

Macrophage cell granuloma

Epithelioid cell granuloma

Giant cell granuloma

Tuberclous like gfanuloma

Table (2) : The pathological changes in the liver and kidneys.

Degenerative changes

287
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s i | heart.
Table (3) : The pathological changes in lung , udder and he

Lungs Udder Heart
Pathological No. of Pathological No. Pathological No.
changes cases changes of changes of
cases Cases
Perbronchial 3 Lymphoplasmacytic | 2 Sarcocystes 10
pneumonia mastitis
Bronchitis& 3 Subacute catarrhal 2 - -
bronchiolitis mastitis
Pneumonia 1 Chronic interstitia] 1 - -
mastitis
Oedema 3 . - ;
Epithelioid & 1 oy A > .
giant cell
reaction
Tuberculous ] " -
like granuloma )
288

CamScanner


https://v3.camscanner.com/user/download

List of figures
Fig. 1: Lymph node of a cow infected with brucella melitensis showing sinus catarrh (H&E- X
100)

Fig. 2: Lymph node of a cow infected with brucella melitensis showing epithelioid cell
agreaggation (H&E- X 400).

Fig. 3: Lymph node of a cow infected with brucella melitensis showing giant cell granuloma
(H&E- X 400).

Fig. 4: Liver of infected cow showing multifocal areas of mononuclear cell infiltrations (H&E-
X200). |

Fig. 5 and 6: Liver of infected cow showing epithelioid and giant cells (H&E- X200).

Fig.7: Kidney of infected cow showing large typical granuloma containin'g multiple areas of
necrosis (H&E-X40).

Fig. 8: Kidney of infected cow showing granuloma with central caseation surrounded with
cellular reaction (H&E-X40). _

Fig.9: Kidney of infected cow showing cellular reaction comprising mononuclear cells,
epithelioid and giant cells (H&E-X40).

Fig.10: Kidney of infected cow shdwing granuloma with central caseation and calcification
encircled with mononuclear cells, epithelioid and giant cells (H&E-X40).

Fig. 11: Lung of infected cow showing peribronchial mononuclear cell infiltration and giant
cell (upper right corner) (H&E- X200).

Fig. 12: Udder of a cow infected with brucella showing lymphoplasmacytic mastitis (H&E- X
200).

Fig.13: Kidney of infected cow showing positive immunohistochemical reaction within renal
epithelium and macrophages. (Avidin - Biotin Complex , X1000)

Fig.14: Liver. of infected cow showing positive immunohistochemical reaction within

hepatocytes and intrasinusoidial mononuclear cells. (Avidin — Biotin Complex , X1000)
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