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ABSTRACT

Snuffles disease is a major infectious disease process in rabbits caused by Pasteurella multocida. The importance of the lipopolysaccharides (LPS) and
outer membrane protein (OMP) in the Immunization and pathogenesis of the disease. This study aimed to identify all the pathological findings in rabbits immunized
with LPS and OMP. For this reason a local strain of Pasteurella multocida were used and their LPS and OMP were extracted and purified and used for immunization
of rabbits. Following immunization and inoculation of a challenge dose of the Pasteurella multocida, the bacterial Isolation were mild to moderate at 4th , 8th day
and mild at 16th day post inoculation compared to heavy bacterial isolates in the control non immunized group. Also more localized and granulomatous lesion were

seen in immunized groups compared to extensive and diffuse septicemic lesions in non immunized control group.
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INTRODUCTION

Pasteurellosis remain a disease of economic importance
affecting wide range of animals specieces caused by the
Psteurella multocida which is a primary or secondary agent in
the disease process!!). Members of this species of bacterial
agent colonize the upper respiratory tract of the most of
animal  speciesesl?.  Lipopolysaccharides and  outer
membrane proteins are the major part of the cell wall of
Psteurella multocida and other gram negative bacteria , play
a critical role in the pathogenesis of disease (3). This bacterial
agent is associated with a major disease problem in rabbits
(snuffles disease); atrophic rhinitis , pneumonia , septicemia
and death . Through the importance of this disease, this

study aimed at:

1. Study the Psteurella multocida dissemination in the
organs of rabbits following their Immunization with
lipopolysaccharides and outer membrane protein of
Pasteurella multocida and under the effect of challenge
dose of these bacteria .

2. Study the secondary pathological findings following
rabbit Immunization and under effect of challenge dose
of Psteurella multocida

Materials and Methods

Psteurella multocida strain was supplied by AlKindi company

for Veterinary drugs and vaccine production, Baghdad, Iraq.

This bacterial agent was re-identified to be sure Psteurella

multocida using cultural, biochemical, API-20 Kit ( Biomerieux

— USA ) 1), Their LPS were extracted and purified (¢ 7) and
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outer membrane protein were also extracted and identified
(8), LD50 for LPS and OMP were identified (9. The 3 groups
of rabbits (15 rabbits for each group) were taken. The first
group were Immunized with LPS (30ug/kg/ rabbit) the 2nd
group were Immunized with OMP (25ig/kg/rabbit) and the
3rd group were injected with phosphate buffer saline.
Immunization occurred at two doses, 2weeks intervals and at
30th day post Immunization, all the rabbits groups were
injected with a challenge dose of Psteurella multocida (1x102
CFU /ml). At 4th , 8th and 16th , bacterial isolation were
done from the different organs ) and pieces of tissue from
the different affected organs were taken and kept in
Neutral buffered formalin (10%) , processed routinely for

histopathology (10),

RESULTS AND DISCUSSION

The dissemination of Psteurella multocida in different
organs of rabbits following immunization with LPS and
OMP:

Psteurella multocida were mild to moderately Isolated from
the organs of immunized rabbits (LPS , OMP ) at 4th , 8th
day post inoculation compared to non immunized group
which showed heavy isolation of Psteurella multocida from the
different organs ( Table — 1 ). The most bacterial Isolates
were from the liver and lungs. At 16th days post inoculation,
there is not isolation of Psteurella multocida  from the
different organs of immunized rabbits with LPS and OMP
except that there is very mild bacterial isolation from lungs,

liver and kidneys compare to heavy bacterial isolation from

Table 1: Bacterial Isolation from the internal organs of rabbits immunized with LPS and OMP and following challenge with

P. multocida.

Groups Days Animal no. Spleen Liver Kidney Lung Heart Brain
1 ++ ++ ++ ++ + -
LPS group 4t 2 + ++ + ++ - -
3 + ++ + ++ - .
1 + ++ + ++ - -
8" day 2 + ++ + ++ - -
3 + + + + - -
1 - + + + - -
16" day 2 - - - - - -
3 - + - + - -
1 ++ ++ ++ ++ + +
OMP group 4t Day 2 ++ ++ + ++ - -
3 + + + + - -
1 ++ ++ ++ ++ + -
8™ Day
2 + ++ + ++ - -
3 + + + + - -
1 - + - + - -
16" Day 2 - + + + - -
3 - - - - - -
Control 4t day 1 ++++ ++++ ++++ ++++ ++ ++
. ontre 8t day 2 +++ +++ +++ ++4+ ++ +
infected group
16tday 3 +++ +++ +++ +++ ++ +

- ( negative ); + mild ( 1-5 colonies ); ++ moderate (6-10 colonies );

+++ heavy (10-20 colonies and above )
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all the organs of non immunized control group of rabbits.
Our data revealed that the best protective status after the
challenge dose in rabbits immunized with LPS and OMP of
Pasteurella multocida resulted from higher humoral and cell
mediated immune response induced in rabbits following their
immunization with LPS and OMP which lead to decrease the
number of bacterial colonies isolated from the internal
organs of immunized rabbits following using challenge dose
of Pasteurella multocida, so the decline in the number of
bacterial isolates related to high levels of humoral and cell
mediated immune response induced by the LPS and OMP, in
addition to the localized granulomatous lesions and localized
inflammatory response induced following bacterial challenge
which play a critical role in clearing the internal organs from
Pasteurella multocida(') following immunization with LPS of
rabbits A similar findings reported by (12), whereas , the non
immunized group showed extensive bacterial isolation from
the extensive destructive lesions and from the dead animals
in this non immunized group.

The pathological findings:

The lesions were more localized in the internal organs of
immunized groups of rabbits (LPS and OMP) compared to
non-immunized control group of rabbits which showed diffuse
septicemic lesions in the different organs of rabbits. So the
immunized groups (LPS and OMP) showed:

The lungs:

Showed extensive hyperplasia of the peribronchial
associated lymphoid tissue (BALT) (Fig-1) , thickening of the
alveolar septae due to their infiltration with mononuclear
cells (Lymphocytes , macrophages and plasma cells) and
congestion of alveolar capillaries especially at 4th , 8th day
post challenge and at 16th day focal aggregation of these
mononuclear cells leading to early granulomatous lesions.
The Liver:

Showed mononuclear cells aggregations in the liver
parenchyma and prominence of kupffer cells at 4th , 8th
days post challenge and at 16th days these mononuclear
cells aggregation together with fibrosis in liver parenchyma
lead to early granulomatous lesions ( Fig -2)

The Kidneys:

Showed hypercellularity of the glomeruli and dilation of the
Bowman's space (Fig-3) and mononuclear cells and

neutrophils aggregations between the glomeruli and the

renal tubules at the 4th , 8th day post challenge and at 16th
days post challenge these mononuclear cells aggregations
together with fibroblast proliferation lead to early
granulomatous lesion formation .

The Brain:

Showed perivascular mononuclear cells cuffing and
congestion and perineuronal edema along the post challenge
period (Fig-4).

The Spleen:

Showed extensive lymphoid hyperplasia at the white pulp
regions (T cell and B cell regions ) ( Fig — 5) and hyperplasia
of reticuloendothelial cells lining the red pulp along period
of post challenge.

The Lymph node:

Showed hyperplasia of cortical lymphoid tissue with new
germinal centre formation (secondary lymphoid follicles
formation) due to mononuclear cells (lymphocytes,
macrophages and plasma cells aggregation) (Fig-6) other
organs, heart, trachea, testis, ovary, peritoneum showed only
congestion. All the organs of non Immunized control group of
rabbits showed extensive and diffuse septicemic, purulent
lesions and death of the all animals in this group post
challenge.

The most lesions in the immunized animals (LPS and OMP
groups) were mononuclear cells aggregation together with
early granulomatous lesions in the different organs of
immunized groups and challenged with Pasteurella multocida,
the localization of the lesions resulted from higher immune
response (humoral and cellular immune response) induced by
LPS and OMP immunization which lead to localization and
granulomas formation following the challenge dose (13), (14)
and decrease in the bacterial isolation in the different
organs in addition to bacterial clearance (11 (12, (15),
Hyperplasia of the lymphoid tissue in the lymph node, these
lymphoid hyperplasia occurred as a result of immunization of
the rabbits with LPS and OMP which induce higher immune
response in these animals and resulted in to lymphoid
hyperplasiall®: (169, Other important lesion such as
prominence and hyperplasia of kupffer cells in liver of
immunized rabbits with LPS and OMP will indicate that the
activated kupffer cells reduce the number of bacterial
colonies in the liver and resulted in to localized and

granulomatous reaction (17) under the effect of humoral and
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Figure 1: Histological section of rabbit lung from LPS group Figure 2: Histological section of rabbit liver ~ from OMPs
at 16 days post challenge ; showed BALT hyperplasia group at 16 days post challenge showed localized
( —> ) (H&E X10) perivascular mononuclear cells cuffing around the central

veins mainly macrophages and lymphocytes ( — ) ( H&E
X10).

Figure 3: Histological section of rabbit kidney from LPS group  Figure 4: Histological section of rabbit brain from immunized
at 8 days post challenge ; notice dilatation Bowman's space LPS group 4 days post challenge ; showed congestion of
(- ) (H&E X40). blood vessels meninges ( <> ) and edema ( - ) ( H&E X10)

Figure 5: Histological section of rabbit spleen from LPS group Figure 6: Histological section of rabbit lymph node from LPS
8 days post challenge ; revealed extensive hyperplasia of group at 16 days post challenge showed reactive
white pulp in arterial sheath region (T —cell region) (-) hyperplasia of lymphoid follicles in cortical region ( ) (H&E
and hyperplasia of remainder region of white pulp X10).

(B —cellregion) ( < ) (H&E X10)

©SRDE Group, All Rights Reserved. Int. J. Res. Dev. Pharm. L. Sci. 2305



Al-Jeboori K. H. et al., August - September, 2016, 5(5), 2302-2306

cell mediated immune response induced by LPS and outer

membrane protein. Other lesions, congestion and the

thrombosis of some blood vessels occurred as a result of

adherence of platelets, Red and white blood cells to the

endothelial cells of blood vessels with the expression of

adhesion molecules under the effect of bacterial toxins which

reduced in immunized groups (18],

REFERENCES

1.

Merza , M . Y . (2008) Adherence to and invasion of
mammalian cell lines by Pasteurella multocida B : 2.
Univ. of Glasgow , Ph.D Thesis .

Hirsh , C. D; David , A ; Jessup , K. P ; Snipes — Tim , E.
C ; David , W and Richard H. M (1990)
characterization of Pasteurella multocida isolated from
water fowl and associated avian species in California ,
Journal of wildlife Diseases 26, 204 -209 .

Wijewardana , T. G. (1992) Haemorrhagic Septicemia
. Reviews in Medical Microbiology 3: 59 — 63 .

Jaglic, Z ; Kucerova , Z ; Nedbalcova , K ; Hlonzek , P.
and Bartos , M. (2004) identification of Pasteurella
multocida serogroup F Isolates in rabbits . Journal of
Veterinary medicine 51: 467 — 469 .

Wilson , M ; Morgan , M and Burger , G ( 1993)
comparison of DNA finger printing and serotyping for
identification of avian Pasteurella multocida isolates J.
clin . Microbiol . 31 : 255- 259 .

Chandan , V ; Fraser , A. D. etal . , (1994) Simple
extraction of Campylobacter lipopolysaccharides and
protein antigens and production of their antibodies in
egg yolk . Inter. J. Food microbial . 22: 189 -200 .
Morrison , D. C and Leive , L. (1975) Fractions of
lipopolysaccharides from Escherichia coli prepared by
two extractions procedures J. Biol . Chem . 25(8) : 2911
-2919.

Choi-Kim , K ; Maheswaran , S. ; Felice , L and Molitor ,
T . (1991) . Relationship between the iron regulated
outer membrane protein of in vivo grown Pasteurella
multocida. Vet . Microbiol. 28 : 2487 — 2492 .

Dixon , W. J. ( 1980) Efficent analysis of experimental
observations . Ann. Res. Pharmacol. Toxicol . 20: 441 —
462 .

10.

11.

12.

13.

14.

15.

16.

17.

18.

Lluna , L. G. (1968) Manual of histological staining
methods of the armed forces institute of pathology ,
3rd. ed. McGraw — Hill Book company .
Raoetz , C. R. and Whitfield , C
Lipopolysaccharides endotoxin
Biochem. 71 : 635 =700 .
Bhattacharjee . A. K ; Lillian , V. D. ; lzadjoo , M. J ;
Liang , Y ; Hadfield , T. L ; Zollinge , R. W and Hoover ,
D. L. ( 2002) protection of Mice against Brucellosis by

(2002)

Annual Review

intranasal  immunization  with  Brucella  melitensis
lipopolysaccharides as a Nonovalent complex with
Neisseria meningitides Group B outer membrane
protein . Infect . Immun . 70 (7) : 3324 — 3329.

Jinkung , A. S (2002) Susceptibility of INF Regulatory
factor 1 and IFN consensus sequence binding protein —
deficient mice to Brucellosis . J . Immunol . 168 : 2433 -
2440

Bannenberg , A. M; Ando , M and Shima , K ( 1972)
macrophages accumulation , division , maturation and
digestive and microbiocidal capacities in tuberculosis
lesions . The turnover of macrophages and it's relation
to their activation and antimicrobiocidal immunity and
these of re —infection. J . Immun. 109 : 1109 — 1121 .
Tizard , |
Introduction 4th . ed. W . B. Saunders company , Mixico
,P:498.

AL — Amery , M. A (2007) . The pathological and

immunological

(1992) Veterinary Immunology . An

effect of Salmonella typhimurium
endotoxin in rabbit . Ph.D Thesis Vet. Medicine college ,
Univ. of Baghdad , Iraq .

Abbas , A . K. and Lichtman , A. H. (2007 ) cellular and
molecular Immunology , 2nd .ed . Amazon company ,
USA.

Pawlinski , R ; Pedersen , B and Mackman , N. (2003 )
Role of the tissue factor thrombin pathway in

endotoxemia J. Thrombosis Haemostasis . 1 : 116 -117

©SRDE Group, All Rights Reserved.

Int. J. Res. Dev. Pharm. L. Sci. 2306



