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ABSTRACT 

   The present investigation included a study of Aeromonas hydrophila during the 

period from May 2012 until April 2014 using 140 fishes of the common carp 

Cyprinus carpio. The study also aimed to investigate the possible role of biotic and 

chemical materials as an immune adjuvant like bacteria, chitin, Carboxy Methyl 

Cellulose (CMC) and gelatin. According to the method of antigen dependent and 

combined antigen independent antigen dependent immunomodulation, fish in 

aquarium were immune preconditioned with bacteria, chitin 1, 2, 5 %; CMC 1, 2, 5 % 

and gelatin 1, 2 and 5 % supplemented in dietary pellets for four weeks then injected 

with three live LD50 doses of A. hydrophila. Spleen index, spleen cellular responses as 

lymphocyte density in white parenchyma and melanomacrophage centers MMC 

hyperplasia noted with various degrees in those treatments and being higher than 

control. 

INTRODUCTION 

    The pathogenic Aeromonas hydrophila is one of the most common bacteria in 

freshwater habitats throughout the world which frequently cause disease among 

cultured and feral fishes (12). It often referred to as a complex of pathogenic 

organisms that are associated with bacterial hemorrhagic septicemias and other 

ulcerative conditions in fishes (21). Although motile aeromonads appropriately 

receive much notoriety as pathogens of fish, it is important to note that these bacteria 

also compose a part of the normal intestinal microflora of healthy fish (3). Therefore, 

the presence of these bacteria, by itself, is not indicative of disease and, consequently, 

stress is often considered to be a contributing factor in outbreaks of diseases caused 

by these bacteria. Such stressors are most commonly associate with environmental 

and physiological factors that adversely affect fish under intensive culture (18). 

     Spleen in fish is composed of a system of splenic ellipsoids, melanomacrophage 

centers MMC and lymphoid tissue. In most species, ellipsoids are clustered together 

and organized around the other two components. The ellipsoids are thick-walled 

capillaries that open in parenchyma and formed from the division of the splenic 
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arterioles (10). The cells along the walls are actively involved in the macrophage 

phagocytosis of antigens, usually in the form of antibodies or metabolic products. 

Antigens may be detained for long periods of time and thus has an important role in 

immunological memory (3). 
Histological investigation was carried out for the spleen to watch immunological 

protection and immunological modification as the spleen is bloody lympho body 

gland withimmunological cycle in immunological association in fishes. This organ is 

affected by environmental conditions, as well as, bacterins, where the density of 

lymphatic cells increase inside white parenchyma along with elevation of MMC 

activity (20). 

MATERIALS AND METHODS 
     A total number of 140common carp fish Cyprinus carpio were used for laboratory 

experiments during June 2013 until December 2013 (total weight 80-100 g) procured 

from Middle East Company in Babylon Province, Iraq. 

All fishes which showing bacterial infection were screened by taking the samples 

from skin ulcers, spleen, liver and intestine. All samples were totally grinded, 

centerfugated, supernatant collected and cultured on macconkeys agar media to study 

the morphological characters and biochemical tests of A. hydrophilla (6). 

Preparation of natural polymers 

Three natural polymers were used as immunological catalysts by supplementing into 

diets. Gelatin, chitin and CMC were purchased from local markets. Chitin was 

extracted from shrimp peels according to the method of Islam (9). Rates of 1%, 2% 

and 5% from each polymer were used. 

Determination of pathogenic A. hydrophila lethal dose for fish  

    Seven ponds where used, ten fishes in each pond with weight from 80-100 g. All 

fishes were injected with 1×10
4 

and 1×10
10 

from bacterial pathogen A. hydrophila. 

Fishes not showed any pathological symptoms after 23 days treatments with 1×10
4
 

and 1×10
5 

doses of pathogen. No fish mortality was observed after treatment with 

1×10
6
 dose but it was active in the first days and recuperated later. Fish samples 

challenged with 1×10
9
 and 1×10

10
 showed mortalities after 13 and 7 days 

respectively. All fish samples were died with 1×10
8
 at day 17 while the dose 1×10

7
 

was the best between all treatments. 50% of fishes were died at day 11 and the 

remained samples recuperated before day 23 so this dose was selected as challenger 

dose according to Melnick and Adelberg's (13). 

Preparation of vaccine from thermo-inactivated A. hydrophila 

    Bacterial colonies were sub-cultured on Brain Heart Infusion Broth (BHIB) and 

incubated at 37
◦ 
C for 24 h and the number of cells was calculated and diluted to1×10

7 

dilution (15). 
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The immunostimulant experiments 

    All fishes were randomly distributed into ponds with ten fishes for each pond. After 

adaptation, samples were weighted and fish feeding started on the specified diets for 

treatments and controls. Fish weights were measured weakly and feeding continued 

for 5 weeks. In the sixth week, fish samples in the 9 pond were injected with saline 

water while fishes in the pond 10 injected with the 1×10
7 

dose of thermally 

inactivated A. hydrophila. 

     The symptoms of infection in the pond 10 were started after one hour with fish 

inactivity and slow movement. The first fish was died after 3 hours and in the second 

day two fishes were also died, the remained 7 fishes were started to resume activity 

and in the fourth day it regain normal movement. After the second week, all studied 

fishes were injected except treatment 10 which was injected after 5 days by the first 

injection. 
The spleen index  

    All spleen samples were collected from fishes, weighted and the formula for 

measuring the spleen index was applied according to Goldsby et al. (5). 

 
                        Weight of experimental spleen/ total body weight  

Spleen index=---------------------------------------- 
                        Weight of control spleen/ total body weight  

 

Histological examination  

     For histological studies, spleen tissue specimens were fixed in 10% neutral 

formalin, embedded in paraffin, sectioned and stained with Hematoxyline and Eosin 

(H&E) according to the method described by Humason (8). 

 

RESULTS 

     The ratio of spleen weight to fish total weight in the various treatments was as 

follows: Chitin 1, 2, and 5% were 0.028, 0.0044 and 0.0043, respectively. The CMC 

1% was 0.0024 and Gelatin 1% 0.0123. Spleen weight to the total weight of fish in 

control was as follows: Chitin 1, 2, and 5% were 0.0041, 0.0022 and 0.0046 

respectively.  The CMC 1% was 0.0026 and Gelatin 1% 0.0040. 

     Spleen index in various treatments at the end of the experiment was, Chitin 1, 2, 

and 5%, 1.4704, 0.5090 and 1.0689, respectively, while CMC 1% was 1.0946 and 

Gelatin 1% 0.3254 as shown in table (1). 
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Table (1): The spleen index of studied common carp C. carpio. 

Treatment Spleen ratio 

(feed) 

Spleen ratio 

(control) 
Spleen index 

CMC %1  0.0026 0.0024 1.0946 

 

Chitin1% 0.0041 0.0028 1.4704 

Chitin2% 0.0022 0.0044 0.5090 

Chitin5% 0.0046 0.0043 1.0689 

 

Gelatin1% 0.0040 0.0123 0.3254 

P ≤ 0.05, Sig= 0.322 

 

     From the spleen sections of the control samples, it was clear that the spleen 

consisted of red and white parenchyma. It was also obvious that the white 

parenchyma include lymphocyte cells with small clusters of MMC while the tissue 

capsule was absent. The tracublae and the lymphocyte cells in the red parenchyma 

were less than in the white one. 

     It was observed the spleen sections with immunostimulants that the lymphocytes 

are increasing in density in the white parenchyma in comparison with the control with 

proliferative responses of the melanomacrophage centers (MMC). The best results 

were obtained with CMC 1% and relatively lower by Chitin (2% and 5%) and Gelatin 

(1%) (Figs.1-6). 

 

 

 

 

 

 

 

 

 

Fig. 1. Spleen section of control C. carpios howing the nodular arrangement, 

white parenchyma (Wp) and red parenchyma Rp (H&E, x400). 
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Fig. 2. Spleen section of C. carpio fed on Chitin 1%. MMC, Melano Macrophage 

Center (H&E, x400). 

 
 

 
 
 
 
 
 
 

Fig. 3. Spleen section of C. carpio fed on Chitin 2%. MMC, Melano Macrophage 

Center. (H&E, x400). 

 

 

 
 
 
 
 
 
 

Fig. 4. Spleen section of C. carpio fed on Chitin 5%. MMC, Melano Macrophage 

Center (H&E, x400). 
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Fig. 5. Spleen section of C. carpio fed on Gelatin 5%.MMC, Melano Macrophage 

Center (H&E, x400). 

 

 

 
 
 
 
 
 
 
 

Fig. 6. Spleen section of C. carpio fed on CMC 1%. MMC, Melano Macrophage 

Center (H&E, x100). 

 

DISCUSSION 
     The traditionally used immune parameters are useful to determine the health status 

of fish and to evaluate the immunomodulatory substances for fish farming (16). Many 

studies investigated the changes in the non-specific immune responses of fish after 

administering immunostimulants in relation to infection, toxicity, stressors or 

pollutants )4; 16 and 11). 

It is known that the immune response is either natural (innate) or adaptive or both of 

them. The macroscopic inspection of the studied fishes indicated that neither the 

internal organs nor the body cavity showed any gross signs which could be assigned 

to any pathological infection. In addition, no fish mortality was observed during the 

whole period of the experiment and the histological sections showed no any explicit 

pathological changes. Also, the increase in the spleen index, as indicated in the ratio 

of spleen weight to body weight, indicated the occurrence of an immunostimulation, a 

phenomenon which reflect of an immune protection. Therefore, the presence of the 
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cellular protection through the spleen tissue sections and the MMC distribution in 

spleen parenchyma could be confirmed in comparison with the control. The existence 

of mixed and cellular non differentiated prevention is coinciding with the results of 

(10); (7); (1); (14) and (21).  

    Immunostimulants are natural and synthetic compounds that counteract the 

immunosuppressive state of fish by promoting the non-specific immune response, 

antibody production and/or up-regulation of inflammatory response (19; 2 and 17). 

Natural immunostimulants are widely selected, as in the current study, because they 

are biocompatible, biodegradable and safe for the environment and human health (16 

and 11). The importance of using natural immunostimulants in aquaculture, as shown 

by the results of the present investigation, can be related directly to its role in 

improving the immune response of fish when it supplemented into fish diets in 

comparison with the controls (2 and 16). However, the health of fish and enhancement 

of immunity in aquaculture settings are of primary concern and worth additional 

studies. 

في أسماك  Aeromonas hydrophila الإستجابة المناعية للطحال كدليل حياتي ضد بكتيريا
 الكارب الشائع

 ***بشار عبد الحسين عليوي  **إبراهيم محمد سعيد إشناوه *خالدة سالم النعيم
 قسم الأسماك والثروة البحرية، كلية الزراعة، جامعة البصرة، البصرة، العراق *

 كلية العلوم، جامعة بابل، بابل، العراق **
 الكلية التقنية، المسيب، بابل، العراق ***

 
 الخلاصة

خلال المدة من  Aeromonas hydrophilaاشتمل البحث الحالي على دراسة تتعلق بالبكتيريا الممرضة      
المزارع التجارية في محافظة من  C. carpioسمكة كارب شائع  140. جلبت 2014نيسان الى  2012حزيران 

بابل بعد أن حضرت أحواض التربية الخاصة بتجارب الدراسة الحالية. احتسبت الجرعة القاتلة لنصف المجتمع 
وأعيد إنتاج المرض تجريبيا لكن بشدة أقل من المرض الطبيعي. استخدمت بعض المواد الحيوية  .السمكي

والكيمياوية مواد محورة للمناعة مثل البكترين المقتول بالحرارة والكايتين والثعلبية والجيلاتين. وقد استعمل إسلوب 
بالمواد المزعومة إنها محورة للمناعة،  لأسماك التجربة Immune preconditioning التهيئة المناعية المسبقة

% من 5% و2% و1البكتريا الحية. حضر تركيز من بعدها نبه الجهاز المناعي لأسماك التجربة بثلاث جرع 
عليقه غذائية دنيا لمدة أربعة أسابيع، بعدها جرى حقن الأسماك  وأضيف لهاكل من الكايتين والثعلبية والجيلاتين 

لوحظ . A. hydrophila بثلاث جرع من الممرضالظهرية أو بتجويف الاسماك البطني بالعضلة تحت الزعنفة 
في   Lymphocyteكثافة خلايا اللمفوسايتمن خلال وبدرجات مختلفة  للطحالمؤشر والاستجابة الخلوية ال

اللب الأبيض والزيادة العددية بخلايا البلاعم الكبيرة ذات الميلامين بالمعاملات وكانت أعلى من المعاملة 
 السيطرة.



Factor:3.461ISI Impact                                                                               Bas.J.Vet.Res.Vol.14,No.2,2015 

 

313 

REFERENCES 

1. Abdelkhalek, N. K. M.; Zaki, V. H. and Yousef, M. A. A. (2008). Effect of some 

immunostimulants on health status and disease resistance of Nile 

Tilapia, (Oreochrom isniloticus). 8th International Symposium on 

Tilapia in Aquaculture, 1037-1088. 

2. Bagni, M.; Romano, N.; Finoia, M.G.; Abelli, L.; Scapigliati, G. and Tiscar, 

P.G.(2005). Short and long-term effects of dietary yeast b-glucan 

(Macrogard) and alginic acid (Ergosan) preparation on immune response 

in sea bass (Dicentrarchus labrax). Fish Shellfish Immuno., 18(4): 311-

325. 

3. Cipriano, R. C. (2001). Aeromonas hydrophila and motile Aeromonad septicemias 

of fish. United States department of the interior. Fish and wildlife service 

Division of Fishery Research Washington. https://www.extension.org/ 

mediawiki/files/1/1e/Aeromonas_hydrophila. 

4. Dalmo, R.A.; Martinsen, B; Horsberg, T.E.; Ramstad, A.; Syvertsen, C. and 

Seljelid, R. (1998). Prophylactic effect of b (1,3) – D-glucan (laminaran) 

against experimental Aeromonas salmonicida and Vibrio salamonicida 

infections. J. Fish Dis., 21(6): 459-462. 

5. Goldsby, R. A.; Kindt, T.J. and Osborne, B.A. (2000). Kuby Immunology 4th ed. 

W. H. Freeman and Company, N.Y. 364-365.www.about.com/ Kuby+ 

Immunology‎. 

6. Harley, J.P. and Prescott, L.M. (2002). Laboratory exercises in microbiology, Fifth 

Edition, IV.Biochemical activities of bacteria 32.roteins, Amino Acids, 

& Enzymes IX: Lysine & Ornithine Decarboxylase Test © The 

McGraw−HillCompanies. 

7. Holvold, L. B. (2007). Immunostimulants connecting innate and adaptive 

immunity in Atlantic salmon (Salmosalar). M.Sc. Thesis, Coll. Fish. 

Sci., Univ. Tromso: 69 pp. 

8. Humason, G. L. (1972). Animal tissue techniques. 3rd ed., W. H. Freeman Co., 

San Francesco: 661 pp. 

9. Islama, Md. M.; Masumb, S. MD.; Rahmana, M.M.; Mollab, Md. A.I.; Shaikhc, 

A.A. and Roy, S.k. (2011). Preparation of chitosan from Shrimp Shell 

and investigation of its properties. IJBAS, 11(1): 77-88. 

http://www.ncbi.nlm.nih.gov/pubmed/15561561
https://www.extension.org/
http://www.about.com/%20Kuby+%20Immunology‎
http://www.about.com/%20Kuby+%20Immunology‎


Factor:3.461ISI Impact                                                                               Bas.J.Vet.Res.Vol.14,No.2,2015 

 

314 

10. Kranz, H. (1989). Hanges in splenic melano-macrophage centres of dab Limanda 

limanda during and after infection with ulcer disease. Dis. Aquat. Org. 6: 

167-173.  

11. Kumari, J. andSahoo P.K. (2006). Dietary b-1,3glucan potentiates innate 

immunity and disease resistance of Asian catfish, Clarias batrachus (L). 

J. Fish Dis., 29(2): 95-101. 

12. Laith, A.R.; Najiah, M. (2013). Aeromonas hydrophila: Antimicrobial 

susceptibility and histopathology of isolates from diseased catfish, 

Clarias gariepinus (Burchell). J. Aquac. Res. Development, 5(2): 2-7. 

13. Melnick, J. and Adelberg's (2007). Lange medical microbiology.24th Ed. Cop. 

The McGraw-Hill Comp. Seafdec/ AQD Institutional Repository 

(SAIR), p. 818. 

14. Pavaraj, M.; Balasubramanian, V.; Baskaran, S. and Ramasamy, P. (2011). 

Development of immunity by extract of medicinal plant Ocimum 

sanctum on common carp Cyprinus carpio (L). J. Immunol., 4(1): 12-18. 

15. Stevens, C.D. (2010).Clinical immunology and serology. A laboratory 

perspective 3th Ed. Western Carolina University. 

16. Sahoo, P.K.; Kumari, J. and Mishra, B.K. (2005). Non-specific immune 

responses in juveniles of Indian major carps. J. Appl. Ichthyol., 21(20): 

151-155. 

17. Traifalgar, R.F.M.; Corre, V.L. and Serrano, A.E. (2013). Efficacy of dietary 

immunostimulants to enhance the immunological responses and vib-

riosis resistance of juvenile Penaeus monodon. J. Fish. Aquat. Sci., 8: 

340–354. 

18. Trust, T.J.; Bull, L.M.; Currie, B.R. and Buckley, J.T. (1974). Obligate anaerobic 

bacteria in the gastrointestinal microflora of the grass carp 

(Ctenopharyngodon idella), goldfish (Carassius auratus), and rainbow 

trout (Salmo gairdneri). J. Fish. Res. Board Can., 36: 1174-1179. 

19. Tzianabos, A.O. (2000). Polysaccharide immunomodulators as therapeutic 

agents: structural aspects and biologic function. Clin. Microbiol. Rev. j., 

13(4): 523-533. 

20. Uribe, C.; Folch, H.; Enriquez, R. and Moran, G. (2011). Innate and adaptive 

immunity in teleost fish: a review. Vet. Med., 56(10): 486-503. 



Factor:3.461ISI Impact                                                                               Bas.J.Vet.Res.Vol.14,No.2,2015 

 

315 

21. Zaki, M. M.; Eissa, A. E. and Saeid, S. (2011). Assessment of the immune status 

in Nile Tilapia (Oreochromis niloticus) experimentally challenged with 

toxogenic epticemic bacteria during treatment trial with Florfenicol and 

Enrofloxacin. World J. Fish Mar. Sci., 3(1): 21-36. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


