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Summary 

The aim of this study is to evaluate the use of fimbriae antigens for 

immunization of rabbits against Proteus vulgaris bacteria results showed  

a higher significant difference (P<0.05) in erythema diameters in the immunized 

groups in compared with the control. There was no significant difference 

between both immunized groups 200 µg/ml and 100 µg/ml after 24 hours. Also, 

a higher significant differences (P<0.05) in the diameter  

of induration is recorded in both immunized groups compared to control site,  

a higher significant differences (P<0.05) in the immunized group  

(100 µg/ml) at the concentration 200 µg/ml compared with 100 and 50 µg/ml 

after 24 hours, as follow as after 48 hours except significant differences 

between 200 and 100 µg/ml concentration (P<0.01) and increase induration 

after 72 hours between both immunized groups; within groups and control site. 

Conclusion that the fimbrial antigen have the ability to elicit cellular immune 

response by delayed type hypersensitivity (DTH). 
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بفحص فرط  (Proteus vulganis)تقيين هستضذ الخول لجرثوهة الوتقلبة الشائعة 

الحساسية الجلذي الوتاخر في الارانب 
اكرام عباس عبود الساهرائي 

. اىعشق- بغذاد- جاٍعت بغذاد-ميٍت اىطب اىبٍطشي-فشع الاحٍاء اىَجهشٌت

 

الخلاصة 

فً حٍَْع  (fimbriae antigen)هذفج اىذساست اىى ٍعشفت اٍناٍّت اسخعَاه ٍسخضذ اىخَو 

 فً قطش الاحَشاس (P<0.05)فاظهشث اىْخائج وجىد اسحفاعا ٍعْىٌا  Proteus vulganisالاساّب ضذ 

(erythema)  فً اىَجَىعخٍِ اىََْعخٍِ باىَسخضذ ٍقاسّت ٍع اىسٍطشة، فً حٍِ ىٌ حسجو هْاك فشقا

 ساعت، مزىل ماُ 24ٍو بعذ ٍشوس / ٍاٌنشغشا100ًٍو و / ٍاٌنشوغشا200ًٍعْىٌا بٍِ جشعخً اىخٍَْع 

 ( induration)فً قطش اىخثخِ  (P<0.05)هْاىل اسحفاعا ٍعْىٌا 

فً اىَجَىعت  (P<0.05)وماُ هزا الاسحفاع ٍعْىٌا . فً اىَجَىعخٍِ اىََْعخٍِ ٍقاسّت ٍع اىسٍطشة

 50 و100ٍو ٍقاسّت ٍع حشمٍزي / ٍاٌنشوغشا200ًٍو عْذ حشمٍز / ٍاٌنشوغشا100ًاىََْعت بجشعت 

 ساعت فٍَا عذا وجىد فشق بٍِ حشمٍزي 48 ساعت، ومزىل بعذ ٍشوس 24ٍو بعذ ٍشوس /ٍاٌنشوغشاً

 ساعت بٍِ 72أٌضا بعذ ٍشوس  (P<0.01)وماُ اسحفاع اىخثخِ ٍعْىٌا . ٍو/ ٍاٌنشوغشا100ً و200

ّسخْخج ٍِ رىل باُ ٍسخضذ اىخَو ىه اىقذسة . اىَجَىعخٍِ اىََْعخٍِ وضَِ مو ٍجَىع وٍع اىسٍطشة

 عيى ححفٍز الاسخجابت اىَْاعٍت اىخيىٌت ٍِ خلاه فشط اىحساسٍت اىَخاخش

( delayed type hypersensitivity-DTH). 
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Introduction 

Bacterial disease of the intestinal tract can be highly communicable and 

may spread in epidemic fashion. Their agents enter the body mainly through the 

mouth in contaminated food or water as a result of direct contacts with infected 

persons (1). The genus Proteus, which contains bacteria considered now to 

belong to the opportunistic pathogens widely distributed in nature (2). 

Proteus vulgarisis a rod-shaped bacillus, Gram negative bacterium that 

inhibits the intestinal tracts of animals, but it can also be found in soil, stagnant 

water, standing water, fecal matter, raw meats and dust; it is in the proteobacteia 

and considered to be pathogenic. In human; it can cause many different types of 

infection including urinary tract infections, wound infections and it is a common 

cause of sinus and respiratory tract infections (3). The invader, Proteus 

vulgarishave numerous virulence factors including fimbriae, flagella, outer 

membrane proteins, lipopolysaccharide, capsule antigen, urease, immunoglolin 

A protease, hemolysins, amino acid deaminases and swarming growth, enabling 

them to colonize and survive in higher organisms (2). It had many flagella 

completely around the organism (these are called peritrichous-flagella) (4). 

 

Materials and Methods 

1. Proteus vulgaris strain: The bacterial isolate was obtained from zoonoses 

unit/Veterinary Medicine College/ Baghdad University, which was 

documented by the central health laboratories of ministry of health. That 

maintance in urea base agar for preparation of fimbriae antigen according to 

the method described by (5) method and protein concentration was measured 

by Biuret method as described by (6). 

2. Experimental Animals:Ten rabbits between 1-1.5 kg body weight were used 

which dividing randomly into two groups (each 5 animals). The first group 

was immunized subcutaneously (S/C) in a dose of 200 µg/ml by fimbriae 

antigen while the second group was immunized subcutaneously in a dose of 

100 µg/ml of each animal by fimbriae antigen (7). 

All animals were given booster dose (as the same doses above of each 

    group) after 14 days of the first immunization dose. 

3. Delayed type hypersensitivity-skin test: This test was done after 28 days after 

immunization of each animals by using fimbriae antigen in a dose  

of 0.1 ml at concentration 200, 100, 50 µg/ml and phosphate buffer saline 

(pH 7.2) as control site, intradermal (I/D) in the flank region that was divided 

into four sites of injection (8). And the results were read after  

24, 48 and 72 hours. 

4.Stastical Analysis: Data were analyzed statistically by using student (t)  

test (9). 
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Results 

The skin reaction (erythema and induration) was determined for all 

immunized animals. The results were showed that the first group which 

immunized with 200 µg/ml had a significant differences (P<0.05) at 

concentration 200 µg/ml compared with concentration 50 µg/ml in erythema 

diameter after 24 hours on the same hand of the second group that immunized 

with 100 µg/ml. while there is no significant differences (P>0.05) between the 

two immunized groups at different concentration,  

and significant differences (P<0.01) compared with control site, table (1). 

 
Table 1: Erythema of delayed type hypersensitivity in the immunized rabbits with 

Proteus vulganis fimbriae antigen after 24 hours. 
    Mean±S.E. (mm) 

 

 

Animals groups 

Antigen concentration PBS 

200 µg/ml 100 µg/ml 50 µg/ml 

First group  

(200 µg/ml) 

6.75±0.25 

aA* 

6±0.4 

aA 

4.75±0.47 

bA 

1.5 

± 

0.28 Second group 

(100 µg/ml) 

6±0.4 

aA* 

5.5±0.28 

abA 

4.75±0.47 

bA 

-*p<0.01 

-Different small and capital letters mean significant difference (P<0.05) within and between groups 

respectively. 

 

The induration (mm) was showed there was no significant differences in 

the first group while a higher significant differences (P<0.01) in the second 

group that immunized with 100 µg/ml also there was no significant differences 

(P>0.05) between both immunized groups on the other hand there was a higher 

significant differences (P<0.01) between both groups compared with the control 

site, table (2). 

 
Table 2: Indurations of delayed type hypersensitivity in the immunized rabbits with 

Proteus vulganis  fimbriae antigen after 24 hours. 
    Mean±S.E. (mm) 

 

 

Animals groups 

Antigen concentration PBS 

200 µg/ml 100 µg/ml 50 µg/ml 

First group  

(200 µg/ml) 

6±0.40 

aA* 

5.5±0.33 

aA* 

5±0.40 

bA* 

1.5 

± 

0.33 

B 
Second group 

(100 µg/ml) 

6.75±0.25 

a*A* 

5.5±0.28 

bA* 

 5.5±0.50 

bA* 

-*p<0.01 

-Different small and capital letters mean significant difference (P<0.05) within and between groups 

respectively. 

 

While there was a higher significant differences (P<0.01) within the first 

group; but the second group showed a significant differences between groups at 

concentrations 200 and 100 µg/ml with 50 µg/ml; the groups showed a higher 

significant differences (P<0.01) compared with control site after 48 hours, table 

(3). 
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Table 3: Indurations of delayed type hypersensitivity (DTH) in the immunized rabbits 

with Proteus vulganis  fimbriae antigen after 48 hours. 
    Mean±S.E. (mm) 

 

 

Animals groups 

Antigen concentration PBS 

200 µg/ml 100 µg/ml 50 µg/ml 

First group  

(200 µg/ml) 

6±0.40 

aA* 

5.5±0.33 

aA* 

5±0.40 

aA* 

1.5 

± 

0.33 

B 
Second group 

(100 µg/ml) 

6.75±0.25 

bA* 

5.5±0.28 

bA* 

5.5 ±0.50 

a*A* 

-*p<0.01 

-Different small and capital letters mean significant difference (P<0.05) within and between groups 

respectively. 

At 72 hours the two immunized groups showed a significant differences 

(P<0.01) within each group and with control site, table (4). 
Table 4: Indurations of delayed type hypersensitivity (DTH) in the immunized rabbits 

with Proteus vulganis  fimbriae antigen after 72 hours. 
    Mean±S.E. (mm) 

 

 

Animals groups 

Antigen concentration PBS 

200 µg/ml 100 µg/ml 50 µg/ml 

First group  

(200 µg/ml) 

6.12±0.31 

a* A* 

3.8±0.23 

b* A* 

2.3±0.23 

C A* 

0.75 

± 

0.00 

B 
Second group 

(100 µg/ml) 

5.6±0.23 

a* A* 

4.25±0.32 

b* A* 

2.75±0.14 

C   A* 

-*p<0.01 

-Different small and capital letters mean significant differences (P<0.05) within and between groups 

respectively. 

 

When compared the effect of concentration of immunized groups. Table 5 

showed there was no significant differences (P>0.05)  

at concentration 200 µg/ml, but there was a higher significant differences 

(P<0.01) at concentration 100 and 50 µg/ml within groups after 24, 48 and 72 

hours. Also there was a higher significant differences (P<0.01) between all 

concentrations at 48 and 72 hours compared with the control site. 

 
Table 5: Indurations of delayed type hypersensitivity in the immunized rabbits with 

Proteus vulganis  fimbriae antigen at concentration 200 µg/ml. 
        Hours  

Antigen concentration 

Mean±S.E. (mm) 

24 48 72 

200 µg/ml 6 ±0.40 

   A  

6.37 ±0.37 

   A    

6.12 ±0.31 

           A* 

100 µg/ml 5.5 ±0.28 

aA 

4.75 ±0.25 

bB* 

3.8 ±0.23 

c*CE* 

50 µg/ml 5 ±0.40 

aA 

3.5 ±0.20 

bC* 

2.3 ±0.23 

C*DF* 

Control  

P.B.S. 

1.5 ±0.28 

a* B* 

1.3 ±0.23 

aD* 

0.75 ±0.0 

bB* 

 

-*p<0.01 

-Different small and capital letters mean significant differences (P<0.05) within and between groups 

respectively. 
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At concentration 100 µg/ml, there was a higher significant differences 

(P<0.05) within the group 200 µg/ml after 24 and 48 hours with 72 hours. Also 

at concentration 100 µg/ml but at 50 µg/ml, there was a significant differences 

(P<0.01) at all period (24, 48 and 72 hours). 

There was a higher significant differences (P<0.01 and P<0.05) between 

all concentration compared with control site in the same hand there was a 

significant differences (P<0.01) between all concentration at 72 hours, table (6). 

 
Table 6: Induration of delayed type hypersensitivity in the immunized rabbits with 

Proteus vulganis  fimbriae antigen at concentration 100 µg/ml. 
        Hours  

Antigen concentration 

Mean±S.E. (mm) 

24 48 72 

200 µg/ml 6.75 ±0.25 

aA 

6.25 ±0.32 

   A    

5.6 ±0.23 

bA 

100 µg/ml 5.5 ±0.28 

aB* 

5.62 ±0.23 

C*aA 

4.25 ±0.32 

bB 

50 µg/ml 5.5 ±0.50 

a*B 

3.37 ±0.23 

bB 

2.75 ±0.14 

cC 

Control  

P.B.S. 

1.5 ±0.28 

bD* 

1.3 ±0.23 

aC* 

0.75 ±0.0 

c 

 

-*p<0.01 

-different small and capital letters mean significant differences (P<0.05) within and between groups 

respectively. 

 

Discussion 

The delayed type hypersensitivity skin test is a simple test, which helps in 

the diagnosis of certain infectious diseases. The test detects cutaneous (skin) 

hypersensitivity to antigens which done to  find whether the individual was 

already exposed (sensitized) to a particular antigens, the antigens were injected 

intradermally into the skin. Appearance of swelling (called induration) in  48 to 

72 hours suggests that the individual was already exposed to the antigen, which 

were injected into the skin (10), that was agree with our results the highest 

indurations were recorded after 48 hours then they were declined at 72 hours. 

Generally CD4
+
 Th1 subset of lymphocytes (TDTH lymphocytes) induce the 

DTH response. However, in few cases CD8
+
 T cells also induce DH responses; 

cytokines TNF and IL-1 induce expression of adhesion molecules on 

endothelial cells of blood vessels, which in turn lead to the infiltration of the site 

by moncytes and lymphocytes from blood, the infiltrating lymphocytes and 

monocytes secrete a number  

of cytokines and the area is inflammed, the peak of cellular infiltration  

is reached at 48 to 72 hours. The majority of lymphocytes are CD4
+
 T cells with 

small number of CD8
+
 T cell (9). 

The inflammation involves the activation and directed migration  

of many different cells, especially neutrophils and macrophages from the blood 
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stream to sites of invasion. The binding of LPS to the protein CD14 which bind 

to the macrophages surface and activates them to triggers cytokines production. 

Pili and fimbriae are short projections that cover the surfaces of some Gram 

negative bacteria, Pili attach the bacteria to other bacteria and play a role in 

bacteria conjugation. Fimbriae may have an important protective function since 

they can present bacteria from sticking to body surfaces (11). The proteus 

species possess an extracytoplasmic outer membrane; contains a lipid bilayer, 

lipoproteins,polysaccharides, and lipopolysacchrides, various components of the 

membrane of proteus species initiates several events in the mucosal endothelial 

cells, including secretion of (interleukin-6) and (interleukins-8) (12). On the 

same hand, the antigens found on the outer membrane of Proteus mirabilis can 

potentially serve as target for vaccines, so far of the 37 identified immuno-

reactive antigens, 23 are surface-bound proteins (13). Also who agree with (14) 

who refered to the cellular immune response of Proteus vulganis that showed  

a significant differences (P<0.05) in erythema of fimbriae antigen compared 

with LPS antigen after 24 hours, but there was no significant differences 

(P>0.05) were seen between both antigens in an induration after 24 hours  

of skin test; fimbriae antigen gave a higher antibodies titer than LPS antigen 

group and the bacterial isolates from spleen and liver were less in the fimbriae 

antigen followed LPS antigens, although, this agree with our results that the 

fimbriae antigens were gave a good cellular immune response  

and we can suggest to use it as a good vaccines for protection against Proteus 

vulganis in both doses (200 and 100 µg/ml) that were used with  

no significant differences between them. 
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