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Abstract 
This study was aimed to estimate the immune responses of Pasteurella multocida 

and Eimeria tenella antigens in rabbits. Twenty albino rabbits were divided randomly 

into four groups; the first group was immunized with sonicated P. multocida antigen 

(500µg), the second group immunized with sonicated E. tenella (500µg), third group 

immunized with both antigens (500 µg) and the fourth group as control that injected 

with PBS (pH 7.2). The cellular immune response against P. multocida was evaluated 

by using the delayed type hypersensitivity (DTH)-Skin test at 21 days post 

immunization. The results were showed an elevation of the mean diameter of erythema 

at 24hr of immunized groups and the third group was showed the highest diameter 

(7.32±0.54 mm) compared with the first and the second groups (5.96± 0.70 mm and 

6.52± 0.41 mm) respectively. Also, there was an increase in the diameter of induration 

at 72 hrs and the highest diameter was recorded at the third group (6.90±0.41 mm) 

compared with first and second groups (2.90±0.46mm and 4.35±0.35mm) respectively 

with a significant differences (P˂0.05). The humoral immune response was estimated 

by using ELISA and Tube agglutination test. The higher antibodies titer was recorded at 

49
th

 post immunization, the highest value was found in the third group (104.31± 6.32 

ng) when compared with first and second group (68.86± 9.69 ng and 80.33 ±15.95 ng) 

respectively with a significant differences (P˂0.05). The peak of antibody titers of tube 

agglutination test was recorded at the 49
th

 day and the highest antibody titers was found 

in third group (512±70) when compared with first (416±86) and in the second group 

(352±70); with a significant difference (P˂0.05). We concluded that there was an 

interaction between both antigens to enhance the humoral and cellular immune 

response. 
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 Eimeriaو Pasteurella multocida الأرانبالاستجابة المناعية لمستضدي المكسرة في 

tenella 
 

 عمي الربيعي حمدحيدر مو  كرام عباس عبود السامرائيإ ضحى يحيى محمود،
 كمية الطب البيطري/ جامعة بغداد

 

 الخلاصة
 Pasteurellaدرللخعدديلعل ميدد  لدلأسدخدد هدد الدر سد دديلم ادداملدة ددمناعيلدرلخاطادديلدرلويادديل درلو ادديل دد ل

multocidaعدداطليلاودد لل أكاددا لEimeria tenellaلدعدداطلدرودد نلأسخدد درلك ددسمللددنللددعللد ددمعلاللط ددسانلل،
ل055درلك دسمل لPasteurella multocidaلعل ميد لدلأ ردىلخعدتلدرلنل طديلللندالا. لسععيألإرىق لتلط  دئاال
ل055درلك دددددسمل لEimeria tenellaكادددددا لعددددداطليلاوددددد لأدرثاخاددددديلعل ميددددد ل،للخعدددددتلدرلنل طددددديللددددااكس (سدم 

ل طددديللن ح خدددتلدرلنل طددديلدرسدععددديل للدددااكس (سدم ل055 للدددااكس (سدم ،للخعدددتلدرلنل طددديلدرثارثددديلعكدددعلدرل ميددد ان
درح ا دددايلعلحدددرل دددسيلل  لقالدددتلدرلخاطددديلدرلو ادددي7 2درهاددد س ناخ للدلأ در دددايسم لعدددارلحو للدرلوحددد لدرددد  ال ل 

 لل اسخدددديللوددددمل±0.54ل(7.32لعحلددددسدسلكددددانل دددد لدرلنل طدددديلدرثارثددددي هستلدرخمددددائ لأنلدطوددددىللعدددد للرألس ل ددددأدرلمدددد
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لطيدددددتأ  ددددد ل،للددددداللعددددد للدرمدددددثلنألم  لودددددل0. 5ل±ل07 5لودددددم ل درثاخاددددديل ل25 5ل±ل45 0 لدلأ ردددددىعدددددارلنل طمانل
ل درثاخاددديلطوددىلدرمددد در لدلأ رددىعارل اسخددديللدد.لدرلنل طددديلللوددم ل0. 5ل±ل45 5 للعددد للدطوددىايدددالأدرلنل طدديلدرثارثدديل

لالدرلخاطيلدرلويايل   ل حصتلعدأنسد ل حدرلأل  P<0.05 لعلسقللعخ   لللوم ل0. 5ل±ل0. .،ل. 5ل±ل45 7 
ئ للأنلدطوددىللعدد لللرمسكادددزل هستلدرخمددداأ ددل،عالأخع عددي  حددرلدردددمعزنللخزامعدداإل اا دديلدرللدد رلدرلخدداط لدرلدددسمعيل

ل0. .05 لدلأ لدريد دتلعلحدرللمسكادزطيدتلدطودىللعد لللرأ،ل دنلدرلنل طديلدرثارثديل4.دراد ملل كانل دلروي دت
ودىلطل خداخ كسدمل54 4ل±ل35 53،ل40 00ل±ل.. 35 ل درثاخاديلدلأ رىعارل اسخيلل.لدرلنل طيللخاخ كسدم ل7. ل5ل±

 لعارل اسخدديللدد.ل(512±70ل طدديلدرثارثددي دد لدرلنللرلأيدد د  كددانلدطوددىلمسكاددزللعالأخع عدديلددالعلحددرلدرددمعزنلأل،درمدد در 
ل لخ مخم للنلذركلعأنP˂0.05)  لعلسقللعخ ل للطوىلدرم در ل 25ل±ل07.،ل35ل±ل05. ل درثاخايلدلأ رىدرلنالا.ل

للدرلو اي درلويايل للزلدة مناعيلدرلخاطيرىلمحلاإاط لعانلكعلدرل مي انلللالاؤ  للخلهخاركلم دلل
Introduction 

Pasteurellosis is a serious contagious disease that rapidly speared between members 

of animals resulting in large scale outbreaks. It is the most wide spread disease over the 

world, even the country with low humidity and low temperature and cattle and buffaloes 

is the most susceptible animals then the poultry and rabbits (1). It's mortality rates 

between 50-60%, which cause a severe economic losses in animals husbandry and 

industry, these losses reach a one billion U.S dollars per year (2). Pasteurella multocida 

is the causative agent of disease, it has a five serogroups (A, B, D, E and F) and 16 

serotypes; these groups were detected among different livestock population (3). 

Serotype B: 2 and E: 2 are the most common serotypes, that were associated with 

disease in Asia and Africa (4) and the B: 2 serotype associated with hemorrhagic 

septicemia which is widely distributed in Asia (5). The antigenic structures of 

Pasteurella multocida are capsular and somatic antigens (6) and the nature of immune 

responses are relatively contributed to humoral and cellular immunity (7). Eimeria 

tenella is a highly immunogenic and primary infection can be stimulate  a protective 

immunity to the subsequent challenge (8). The immunization simulate the different T 

helper cells population and give a high levels of various types of cytokines 

(interleukins) (9); also, give a high titers of multiple immunoglobulin including IgG, 

IgM and mucosal IgA and give an immunity against the infection to offspring (10). The 

treatment failure of Pasteurella multocida due to the resistance to antibiotics (80.5% of 

them), as well as, their toxic effect for human consumer (11), and the highly cost of 

management; Vaccination considered the successful tool for prevention and controlling 

the infection and improving the health with prevent the transmission of disease from 

domesticated and wild animals to human (12). For all these purposes; This study was 

conducted to evaluate the immune responses of the sonicated E.tenella oocysts antigen 

as an adjuvant to potentiate the immunized rabbits by Pasteurella multocida antigen. 

Materials and Methods 
- Microorganism's isolates: Pasteurella multocida isolate supplied by Alkindi 

Company for Veterinary Drugs and Vaccines Production, Baghdad, Iraq, and the 

biochemical tests were done to confirm their diagnosis according to (13).  

A. P.multocida whole cell antigen (P.m.W.C.Ag): It was prepared according to (14) 

and then sonicated according to (15). 

B. Eiemeria tenella oocysts: Eiemeria tenella oocysts were isolated from a seca of 

infected broiler chicken, that were adequate from the field in Baghdad city. These 

oocysts had been collected according to (16) and then sonicated (15). 

C. Protein concentration: Protein concentration was estimate in both antigens by using 

the Biuret method (16). 
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- Laboratory animals: Twenty healthy albino rabbits were randomly divided into four 

groups; the first group immunized with 500 µg/ml of sonicated Pasteurella 

multocida antigen, the second group immunized with 500 µg/ml of sonicated 

Eimeria tenella oocysts antigen, the third group immunized with 500 µg/ml of both 

sonicated antigens (250 µg/ml of Pasteurella multocida, 250 µg/ml of sonicated 

Eimeria tenella oocysts), subcutaneously and the fourth group (Control group) was 

injected subcutaneously with 1 ml of phosphate buffer saline (pH 7.2). All 

immunized animals were given a booster dose after 14 days of immunization. At day 

21
th

 post immunization the skin test had been done according to (17). The blood 

samples were collected two weeks intervals for three times, for antibodies titers 

determination by using tube agglutination test (18) and ELISA according to 

Immunology Consultants Laboratory, Inc. USA. 

- Statistical Analysis: The results were analyzed by using the SPSS for different 

groups at a level 5% and 1% (19). 

Results 
- Delayed type hypersensitivity test (DTH-Skin Test): The mean diameter of 

erythema of the skin (mm) after 24 hrs showed that the highest diameter was 

recorded in the third group that immunized with both sonicated P. multocida and E. 

tenella antigens (7.32±0.54) when compared with second and first group (6.52±0.41 

mm and 5.96± 0.70 mm) respectively. Also, there was an increase in the diameter of 

induration at 72 hrs and the highest diameter was recorded at the third group 

(6.90±0.41) compared with first and second groups (2.90±0.46 mm and 4.35±0.35 mm) 

with a significant differences (P˂0.05). With a significant difference (Table 1, 2). 

- Antibodies titers: The results of ELISA were showed an increase in mean titer of 

the antibodies in at 49
th

 especially with the third group that immunized with both 

antigens (104.31±6.32) when compared with the first and the second groups 

(68.86±9.69 and 80.33±15.95) respectively. While in tube agglutination test the 

titers of IgG showed high elevation at 35
th

; showed the highest titer with the third 

group that immunized with both sonicated P. multocida and E.tenella oocysts 

antigens (320 ± 78). When compared with first and second group (288 ±83.6 and 

256±94) respectively. At 49
th

 the mean of titer reach to the peak and the third group 

showed the highest mean (512±70) and give significant differences (P<0.05) with 

first group (256±94). At 63
th

 the mean was decreased and the second group showed 

elevation when compared with first group and the third group remains the highest 

mean (Table 3, 4). 
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Table (1) Erythema (mm) of Delayed Type Hypersensitivity (DTH)-Skin test of immunized rabbits with different antigens 
72 hr. 48 hr. 24 hr. Time 

 

 

Groups 

Mean ±SE (MM) 

P.B.S 1:4 1:2 Crude P.B.S 1:4 1:2 Crude P.B.S 1:4 1:2 Crude 

0.1 

 

1.90±0.35 

B 

2.88±0.35 

ab        A 

3.5±0.43 

a*        A 
0.1 

1.80±0.30 

b*        A 

3.24±0.43 

a**       A 

4.70±0.48 

a         A 
0.1 

3.80±0.46 

B         A 

4.90±0.38 

ab          A 

5.96±0.70 

*a           A 
G1 

0.1 
3.20±0.42 

a        A 

3.98±0.45 

a           A 

4.52±0.47 

a         A 
0.1 

2.42±0.40 

b**       A 

3.74±0.36 

b*             A 

5.22±0.40 

a           A 

 

0.1 

4.40±0.38 

b          A 

5.42±0.38 

ab           A 

6.52±0.41 

*a           A 
G2 

0.1 
2.80±0.22 

b **       A 

3.70±0.48 

a b          A 

4.96±0.46 

a          A 

0.1 

 
2.84±0.36 

b**        A 

3.90±0.45 

b*          A 

5.86±0.46 

a            A 
0.1 

4.90±0.59 

B              A 

5.90±0.49 

ab          A 

7.32±0.54 

a    A 
G3 

 **P<0.05   *P<0.01 

 Capital letters denote a significant difference between groups. 

 Small letters denote a significant difference with in group. 

 

Table (2) Indurations (mm) of Delayed Type Hypersensitivity (DTH)-Skin test of immunized rabbits with different antigens 
72 hr. 48 hr. 24 hr. Days 

 

 

Groups 

Mean ± SE(mm ) 

P.B.S 1:4 1:2 Crude P.B.S 1:4 1:2 Crude P.B.S 1:4 1:2 Crude 

0.1 
2.90±0.46 

b          A 

3.34±0.47 

b          A 

5.20±0.42 

a*       A* 
0.1 

2.28±0.31 

A*         b 

3.43±0.44 

ab        A 

4.32±0.36 

a**      A 
0.1 

1.60±0.16 

b        A* 

2.30±0.39 

ab     A* 

3.10±0.40 

a*       A* 
G1 

0.1 
4.35±0.35 

b**    AB 

5.98±0.37 

a       B** 

6.66±0.35 

a           B 
0.1 

3.86±0.34 

B         a 

4.90±0.45 

A         a 

5.16±0.62 

A   a 
0.1 

2.70±0.26 

B     b 

3.62±0.41 

ab      AB 

4.66±0.54 

a*     AB 

G2 

 

0.1 
4.76±0.67 

B     b 

5.84±0.54 

ab     AB 

6.90±0.41 

a*         B 
0.1 

3 ±0.42 

b       AB 

4.50±0.66 

A       ab 

5.70±0.48 

**a      A 
0.1 

3.90±0.35 

a   A 

4.10±0.40 

B a 

5.04±0.48 

a    B 

G3 

 

 **P<0.05   *P<0.01 

 Capital letters denote a significant difference between groups. 

 Small letters denote a significant difference with in group. 
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Table (3) The antibody titer measured by ELISA of immunized groups with 

different antigens 
Mean ± S.E (ng) 

 

36
th

 

 

49
th

 

 

35
th

 

Days 

 

Group 

66.01±10.57 

a             A 

68.86±9.69 

a           A 

67.03±8.96 

a              A 
G1 

57.86±9.12 

a           A 

80.33±15.95 

a             B 

72.57±7.27 

a                  A 
G2 

91.06±2.53 

a            B 

104.31±6.32 

a           B 

96.52±5.70 

A              B 
G3 

9.13±0.67 

a           C 

9.59±0.58 

a               C 

9.23±0.44 

a              C 
G4 

 **P<0.05   *P<0.01 

 Capital letters denote a significant difference between group. 

 Small letters denote a significant difference with in group. 

 

Table (4) The antibody titer measured by Tube agglutination of immunized groups 

with different antigens 
(Mean ± S.E) 

 

36
th

 

 

94
th

 

 

35
th

 

Days 

 

Groups 

208±43 

a  A 

416±86 

a   A 

288±83.6 

a   A 
G1 

272±89 

a  A 

352±70 

a  A 

256±94 

a  A 
G2 

240±45 
*
 a  A 

512±70 

a  A 

320±78 

a  A 
G3 

 **P<0.05   *P<0.01 

 Capital letters denote a significant differences between groups. 

 Small letters denote a significant differences within group. 

Discussion 
Skin test occurred due to the role of memory cell that modulate Th1 to secrete 

Interferon-γ (INF-γ), potent mediator that stimulates the migration of macrophage to the 

site of reacted area of skin (20). while the macrophage secrete Interleukin1 (IL1) that 

enhance proliferation and differentiation of other T cells into T helper-1(Th1) cells 

which secrete Interleukin-2 (IL2) a chemotactic factor that cause attraction of 

macrophages around area of activated T cells (21). The antigen presenting cells was 

firstly taking up the foreign protein and broke it into many peptides then bound to the 

binding sit class II MHC molecule; this immunogenic peptide was recognized by T-cell 

antigen receptor, the T cell induce the helper activity secretion of lymphokine (CD4+) 

that recognize the (antigen–MHC II complex), then developed into cytotoxic cells 

(CD8+) which recognize the class I MHC molecule. When the skin of the sensitized 

animal injected with the certain antigen; an inflammatory  response occur taking many 

of hours to develop the action on injected site (22). The lipopolysaccharide (LPS) and 

the porins of Pasteurella multocida cause regulation of mRNA of expression levels of 

proinflamatory cytokine (TNF-α, IL1 and IL8) these influx inflammatory cells 

(polymorphonuclear and mononuclear cells) and enhance their infiltration (23). Also; E. 

tenella antigen protein that play major in host immunity and considered the target of in 

specific immune response because of the infection of E. tenella produce high level 

CD8+ cytotoxic T cells (CTLs) and CD4+ T helper cell that considered the major 

presenting cells of skin test (24). 
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The antibodies titer markedly elevated after 35
th

, in all immunized groups 

compared with control group, with a peak at  49
th

 days especially in the third group that 

immunized with sonicated P.multocida and E.tenella antigens which had the highest 

antibodies titer compared with the first group immunized with sonicated P.multocida 

antigen and in the second group which immunized with sonicated E.tenella antigen; that 

mentioned in many of previous studies proved that the outer membrane proteins of 

P.multocida could posses protective and potent strong potential role in immunogenicity 

against infection and could be used as a booster dose after primary vaccination by 

enhancing the duration of protective immunity. This protein has been evaluated as a 

vaccine through different routes of immunization and specially induces the mucosal 

immunity (25). The sonicated E.tenella sporozoite protein produce strongest stimulus 

for development the immunity and this protein have been demonstrate that give a 

significant decrease in lesion score, oocysts output and provide protection about 99.2-

99.5% and this protein was very effective and the titer of antibodies reached to the peak 

at 40 days post immunization and posses excellent passive immunity (26). P. multocida 

antigen with FMD virus in rabbits, which compared with monovalent FMD & H.S 

alone, this study showed that the bivalent FMD+HS vaccine peak level was detected on 

48th days post-priming. It is concluded that combine bivalent vaccine produced better 

antibody titer that persisted for longer time (27). 

References 
1. Tigga, M.; Ghosh, R. C.; Malik, P.; Choudhary, B. K.; Tigga, P. & Nagar, D. K. 

(2014). Isolation, characterization, antibiogram and pathology of 

Pasteurella multocida isolated from pigs. Vet. World, 7(5): 363-368. 

2. Miles, D. G. (2009). Overview of the North American beef cattle industry and the 

incidence of bovine respiratory disease (BRD). Anim. Hth Res. Rev., 10: 

101-103. 

3. Kumar, A. A.; Shivachandra, S. B.; Biswas, A.; Singh, V. P.; Singh, V. P. & 

Srivastava, S. K. (2004). Prevalent serotypes of Pasteurella multocida 

isolated from different animal and avian species in India. Vet. Res. 

Commun., 28(8): 657-667. 

4. Harper, M.; Boyce, J. D. & Adler, B. (2006). Pasteurella multocida pathogenesis: 

125 years after Pasteur. FEMS Microbiol. Lett, 265: 1-10. 

5. Ataei, S.; Burchmore, R.; Christopher-Hodgson, J.; Finucane, A.; Parton, R. & 

Coote, J. G. (2009). Identification of immunogenic proteins associated with 

protection against hemorrhagic septicemia after vaccination of calves with a 

live-attenuated  aro A derivative of Pasteurella multocida B:2”. Res. Vet. 

Sci., 87 (2): 207-210. 

6. Gong, Q.; Qu, N.; Niu, M.; Qin, C.; Cheng, M.; Sun, X. & Zhang, A. (2013). 

Immune responses and protective efficacy of a novel DNA vaccine 

encoding outer membrane protein of avian Pasteurella multocida. Vet. 

Immunol. Immunopathol., 152:317-324. 

7. Krejci, J.; Nechvatalova, K.; Blahutkova, M. & Faldyna, M. (2013). The respiratory 

tract in pigs and its immune system: A review. Vet. Med. Czech., 58(4): 

206-220. 

8. Allen, P. C. & Fetterer, R. H. (2002). Recent advances in biology and 

immunobiology of Eimeria species and in diagnosis and control of infection 

with these coccidian parasites of poultry. Clin. Microbiol. Rev., 15: 58-65. 

9. Haritova, A. M. & Stanilova, S. A. (2012). Enhanced expression of IL-10 in contrast 

to IL-12B mRNA in poultry with experimental coccidiosis. Exp. Parasitol., 

132:378-382. 



Al-Anbar J. Vet. Sci., Vol.: 8 No. (1), 2015                                         ISSN: 1999-6527 

23 

10. Hafeez, M. A.; Akhtar, M.; Javed, M. T. & Haq, A. U. (2007). Maternal 

immunization by egg propagated gametocyte vaccine to control Eimeria 

tenella infections in newly hatched chicks. Parasitol. Res., 100: 1139-1142. 

11. Kehernberg, E.; Tan-Zil, G. S.; Martel, J. L.; Dancla, E. C. & Schwar, Z. S. (2001). 

Antimicrobial resistance in Pasteurella and Manhhemia: epidemiology and 

genetic basis. Vet. Ref., 32:323-339. 

12. Meeusen, E. N. T.; Walker, J.; Peters, A.; Pastoret, P. P. & Jungersen, G. (2007). 

Status  of Veterinary Vaccines. Clin. Microbiol. Rev., 20: 489-510. 

13. Carter, G. R. (1955). Studies on Pasteurella multocida, I.Ahaema- gglutination test 

for identification of serological types. Am. J. Vet. Res., 16:481-484. 

14. Mukkur, T. S. K. (1979). Immunogenicity of chaotropically extracted protective 

antigen (s) of P.multocida type A (Bovione origin) against experimental 

pasteurellosis in mice. J. Gen. Microbial., 113:37-43. 

15. Motive, I.; Denchen, V. & Linade, K. (1992). Humoral and cell mediated immunity 

in mice after immunization with live oral vaccines of Salmonella 

typhimurium: Axutrophic mutants with two attenuating markers. Vcc., 

10:61-66. 

16. Henry, R. J.; Canon, D. C. & Winkelman, J. L. (1974). Clinical chemistry. 

principles and techniques. 2
nd

 ed. 

17. Hudson, L. & Hay, F. C. (1980). Practical Immunology. 3
rd

 ed. Blackwell Scientific 

Public. Oxford, London. 

18. Harley, J. P. & Prescott, L. M. (2001). Laboratory exercises in microbiology. 2
nd

 

W. M. C. Brown publisher, England, PP. 322-338. 

19. SPSS. (2009). Statistical Package for The Social Science. 

20. Rosenthal, K. S. & Tan, J. S. (2007). Rapid review of microbiology and 

Immunology. Amazon Comp. USA. 

21. Miller, R. A. (1989). The cell biology of aging. Gerontol, J. 44: B4. 

22. Tizard, I. R. (1992). Veterinary Immunology. W. B. Sauders Comp. Philadelphia, 

USA. 

23. Locksley, R. M.; Kilken, N. & Lenardo, M. J. (2001). The TNF and TNF receptor 

superfamilies-integrating mammalian biology. Cell, 104: 487-501. 

24. Yun, C. H.; Lillehoj, H. S. & Lillehoj, E. P. (2000). Intestinal immune responses to 

coccidiosis. Dev. Comp. Immunol., 24: 303-324. 

25. Khrab, S. & Shiv, C. (2011). Mucosal immunization provides better protection than 

subcutaneous immunization against Pasteurella multocida (B:2) in mice 

preimmunized with the outer membrane proteins. Vet. Res. Commun., 35: 

457-461. 

26. Al-Idreesi, S. R.; Kweider, M. & Katranji, M. M. (2013). Efficacy of Eimeria 

tenella (Oocyst and Sporozoite) proteins as vaccine in Broiler against 

coccidiosis. Intern. J. Poult. Sci., 12: 157-163. 

27. Altaf, M.; Siddique, K.; Muhammad, M.; Irshad, M. Z.; Khan, A.; Anjum, A. & 

Kamran, M. (2012). Antibody response of rabbits to combined hemorrhagic 

septicemia and foot and mouth disease virus vaccine. J. Anim. Plant Sci., 

22(2): 501-504. 


