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Abstract

This study was performed to estimate the S. aureus prepared killed vaccine in rabbits. The isolate of S. 
aureus that used in the present study were obtained from the college of veterinary medicine, University of 
Fallujah which were confirmed by using gram stain and other biochemical tests. A total of 30 local rabbits 
were used in this study, these were divided into 3 groups, each group contain 10 rabbits, the group 1 used as 
control negative, group 2 given 1 ml antigen contained 20 mg according to the pilot study that performed, 
group 3 serve as control positive. At day 21 post-immunization, a skin test was done, at the day 28 post 
first immunization, the rabbits of group 2 and 3 were challenged intra peritoneal with (1ml) of bacterial 
suspension containing 1×108 cfu/ml of viable virulent S. aureus. At day 33 post immunization, the rabbits 
were sacrificed then postmortem examination was carried out to all sacrificed rabbits, pieces from internal 
organs (liver, spleen and kidney).

The results showed that all animals in G2 showed positive reaction after 24 and 48 hrs. for skin test, the result 
of bacterial isolation after challenge with virulent Staphylococcus aureus showed the isolation of heavy 
bacterial isolation in control positive group from different organs of body, while immunized groups showed 
significant decrease in bacterial isolation as compared with control positive. The result of histopathological 
study of G2 showed PMNs infiltration in liver, spleen and kidney, with vacuolar degeneration of epithelial 
lining the renal tubule, also, the spleen showed hemorrhage, congestion of red pulp. 

In conclusion, the killed vaccine that prepared showed a higher effectively when given to the rabbits; 
furthermore in our conclusion some bacteria were spread from the site of inoculation toward internal organs 
and during the course of the experiment, activated macrophages engulfed and destroyed most of them. 
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Introduction

It is a major pathogen in both community-acquired 
and nosocomial infections (1). Many studies have 
reviewed the clinical infection of Staphylococcus 
infection which considered to be the 2nd most public 
cause of wound infection after E. coli .The wide spread 
use of antibiotics has led to result in multiple resistance 
strains (2).    
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Staphylococcus aureus is regarded as a main 
pathogen for humans as well as animals importance due 
to the rise in antibiotic resistance being a highly adaptable 
organism, it has the ability to create infections in a wide-
ranging in most body positions. The type of infections 
which caused by this species were to be frequently acute 
and pyogenic, if untreated may transmit to the adjacent 
deeper tissues or organs, may result in spread or deep-
seated infections which are life threatening (3).

The important of this strain was due to multiple drug 
resistance as reported by (4).
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    Different  type  of S. aureus antigens were used  
previously  as a vaccine  but these Ags produced partial 
protection (5), however, Increasing of S. aureus resistance 
to the latest line of drugs, which is vancomycin may 
places of interest for seeking a new as well as novel 
antibiotics (6).

    To this time the vaccine for S. aureus till 
unavailable to encourages the active immunity against 
infections from result from this bacteria (7).

   A study designed to investigate the clumping 
factor as well as FnBPA for S. aureus as a vaccine, the 
authors showed a highly immunogenicity of the vaccine 
with a significant protection in mice (8).

     A vaccine was developed which would offer 
protection against a wide-ranging of S. aureus strains 
and possibly other gram +ve bacteria. The use of 
peptidoglycan was studied, because it is the structure 
which has been exposed to play a main part in the 
opsonic recognition of Staphylococcal and also has a 
huge ability to activate both the classical as well as the 
alternative pathways for human complements (9). 

    The aim of current study was to estimate the S. 
aureus prepared killed vaccine in rabbits. 

Materials and Method

Strain of S. aureus:  

   The isolate of S. aureus used in this study were 
obtained from the college of veterinary medicine, 
university of Fallujah. This strain was ensured by 
using many tests including gram stain as well as the 
biochemical tests according to (10).

Preparation of killed antigen:

Staphylococcus aureus cultured on brain heart 
infusion agar, then incubated at 37 °C for 24 hrs., the 
harvesting was done by using PBS 7.2, then centrifuged 
at 3000 rpm for thirty minutes then washed for 3 times 
with sterilized PBS, and the precipitate was re-suspended 
by using PBS. This suspension were heated till boiling 
and then cultured on agar to ensure that the bacteria 
killed and preserved till used.

Laboratory animals: 

    Thirty (30) local breed healthy rabbits male and 
female were used in the present study. They were fed on 
pellet and green grass ad libitum. They were reared for 
two weeks for adaptation, these were divided into two 
groups:

G1: this include 10 rabbits were used as control 
negative.

G2: this include 10 rabbits and used as treated group 
which given 1 ml antigen contained 20 mg according to 
the pilot study that performed.

G3: this include 10 rabbits which serve as control 
positive

At day 21 post-immunization, a skin test was done 
according to (11). At day 28 post first immunization, the 
rabbits of groups 2 and 3 were challenged intra peritoneal 
with (1ml) of bacterial suspension containing 1×108 cfu/
ml of viable virulent S.aureus (12).

Histological examination:

At day 33 post immunization,  the rabbits were 
sacrificed then postmortem examination was carried out 
to all sacrificed rabbits, 1 cm pieces from the internal 
organs (liver, spleen & kidney) were taken for bacterial 
isolation on Nutrient, blood, mannitol salt agars and 
other pieces were fixed in 10% formalin at (72)hrs. for 
histological examination which is done according to (13). 

Statistical analysis:

This is done by using SPSS software according to 
(14).

Results and Discussion

    All animal in G2 showed a positive reaction 
after 24 and 48 hours of skin test, this positive reaction 
represented by presence of a circular erythema and 
increasing skin thickness against used Ag, the control 
groups give negative reaction (erythema & thickness) 
(Table 1).
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Table (1) Mean values of skin test in immunized Group (G2)

Skin Thickness( mm)Erythema Diameter  (cm)
Animal No.

48hrs24hrs48hrs24 hrs

5.19.21.32.31

4.48.31.22.42

4.77.10.91.73

3.89.81.82.44

5.48.41.52.05

4.28.71.32.36

5.17.91.12.17

3.46.80.91.88

4.67.01.01.89

5.910.21.42.610

5.40±0.22 c8.1±0.55 b1.4±0.26 a2.2±0.14 aMean ± SE

In the skin test, remaining macrophages in the skin epidermis collect the supernatant Ags that pass from the skin 
and carrying into the local lymph nodes, where T-cells are activated by Ags and rapidly differentiate to Th-1 cells, 
which produce various cytokines and chemokine’s like IL8, so that macrophages and other cells are activated and 
attracted to the site of skin test (15).

All rabbits in G2 gave different reaction this is due to the different degrees of immune response the same results 
were recorded by (16). In general positive reaction of all Ags refer the ability of smooth strains  to give immune 
response higher than rough strains due to their consisting of O-side chain (17).        

The result of bacterial isolation after challenge with virulent Staphylococcus aureus showed the isolation of 
heavy bacterial isolation in control positive group from different organs of body, while immunized groups showed 
significant decrease in bacterial isolation as compared with control positive (Table 2).

Table (2) Bacterial isolation from the internal organs of groups animals infected with virulent S.aureus at 
day 33 showed number of colonies in 1gm from each organs.

Group of animal Spleen Liver Heart Kidney 

G3 42 49 23 26

G1 0 0 0 0

G2 1 1 0 0

O’Riordan and Lee (18) explained that the phagocytic 
response of PMNs is the body’s first line of defense 
against invasion by S.aureus and critical determinant in 
the outcome of staphylococcal infections.

These findings indicated that some bacteria were 
spread from the site of inoculation toward internal 
organs and during the course of the experiment, activated 
macrophages engulfed and destroyed most of them. This 
evidence was consent with several previous studies that 
explained the opsonization of S.aureus is critical for 
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uptake and killing of bacteria by professional phagocytic cells, complement and Abs, are the principle serum opsonin 
and had been shown to play an important role in opsonophagocytic killing to S.aureus (19).

The result of histopathological study of G2 showed few number of leucocytic infi ltration and small amount of 
fi brin deposition in the liver (Fig. 1), there’s also PMNs infi ltration with vacuolar degeneration of epithelial lining 
the renal tubule (Fig. 2). The spleen showed hemorrhage, congestion of red pulp as well as neutrophilic infi ltration 
(Fig. 3). 

Figure (1). Histological section in the liver of immunize group with killed S. aureus Ag showed few number of PMN leucocyte 
infi ltration (H&E stain X40) .

Figure (2). Histological section in the kidney of immunize group with killed S. aureus Ag showed neutrophilic infi ltration and 
vacuolar degeneration of epithelia lining of renal tubules (H&E stain X40).
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Figure (3). Histological section in the spleen of immunize group with killed S. aureus Ag showed hemorrhage and congestion of 
red pulp and neutrophilic infi ltration.                   (H&E stain X40)  .

The liver was the most affected organ, spleen, 
kidney, this is may be due to the nature of the function 
of the liver which mention nutritional metabolic balance 
in the body and this include all nutrient material and 
the liver considered to be the important fi lter which 
play potential role in elimination of toxins, body waste 
protected, metabolic substance and other foreign 
materials including pathogens more over the liver is 
major organ depended in portal circulation. These mean 
that all hard substance cross through the liver tissue (20).

The present neutrophils infi ltration in organs of 
tissue included in this study the higher proportion of this 
infi ltration in group 2 may related to the active production 
of TNF-α which proximal mediator of neutrophils chemo 
tactic factor (21) and related also to the fact that is the 
neutrophil represent essential cells for host defi ne (22), 
neutrophil also can produce pro infl ammatory mediators 
such as IL-12 (23).

In conclusion, the killed vaccine that prepared 
showed a higher effectively when given to the rabbits; 
furthermore in our conclusion some bacteria were spread 
from the site of inoculation toward internal organs 
and during the course of the experiment, activated 

macrophages engulfed and destroyed most of them. 
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