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ABSTRACT 

   Many clinical studies have reported that fish oil supplementation has beneficial effects 

supporting the idea that n-3 polyunsaturated fatty acids in fish oil are anti-inflammatory and 

immunomodulatory. Sixty one-day old broiler chicks were used in this study to determine the 

effect of fish oil on humoral immunity. They were divided into 3 equal groups (A, B &C) and 

raised under the same conditions until the end of the study at 49 day of age. The birds were 

vaccinated 3 times against Newcastle disease, at the 7
th 

day they were vaccinated with     

Hitchner B1 and at 21
st 

day and 35
th 

day with LaSota type vaccine. Group A was fed fish oil 

supplemented diet for 14 days before the 3
rd 

vaccination, whereas group B was fed after 

vaccination. Group C was served as control. Serum samples have been collected at 49
th
 day 

from all groups.   Antibody titer was detected by HI test; 2-mercaptoethanol-sensitive IgM 

and 2-mercaptoethanol-resistant IgG were also measured. Serum total protein, albumin and 

globulins were also estimated. Differential white blood cell count was performed to detect the 

number of heterophils and lymphocytes and their ratio. The results indicated that HI antibody 

titer was significantly ( p < 0.05 ) increased in both group A and B. Two-mercaptoethanol-

sensitive IgM and 2-mercaptoethanol-resistant IgG were also showed significant ( p< 0.05 ) 

increase of IgG in both groups. The present study was also revealed a significant (p< 0.05) 

increase of serum globulins of group A and B in comparison to that of control group. 

Heterophils and lymphocytes percentage of both treated groups (A and B) significantly higher 

than that of untreated control group. These results showed that 50 gm/kg of diet fish oil 

accelerates antibody production and maintain proper immune function in chickens fed after 

vaccination against Newcastle disease with LaSota type vaccine at 35
th 

day of age.                   
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INTRODUCTION 

      Essential fatty acids are vital nutritional components that bodies need it for many 

functions. Fatty acids are considered essential if the body unable to synthesize it and the body 

can be obtained from the diet. In addition, it considered essential if its deficiency will cause a 

disease. Many researchers discovered that if an animal did not get essential fatty acids in the 

diet, it could cause symptoms such as: poor reproduction, lowered immunity, rough dry skin 

and slow growth (1).       

        Many clinical studies have reported that fish oil supplementation has beneficial effects in 

rheumatoid arthritis, asthmatics, supporting the idea that n-3 polyunsaturated fatty acids in 

fish oil are anti - inflammatory and immunomodulatory (2). 

        In animal species, dietary intake is the sole source of n-3 fatty acids, such as fish oil, due 

to lack of enzymes for synthesizing these fatty acids, therefore it is essential for maintenance 

of normal health (3; 4). 

        Omega-3 polyunsaturated fatty acids have very strong immunomodulatory activities and 

among those omega-3 polyunsaturated fatty acids, those from fish oil. Fish oil is the best 

single source of omega-3 fatty acid (5). 

       Due to easy accessibly of fish oil as n-3 fatty acid source, use of various levels of fish oil 

in poultry diets had been reported in the recent years (6). 

       Freidman (7) was examined the effect of increasing amounts of n-3 polyunsaturated fatty 

acids on antibodies production of growing turkeys after vaccination against Newcatle disease, 

specific antibody production was related quadratically to n-3 polyunsaturated fatty acids such 

as fish oil or linoleic acid. Therefore the aim of this study was to investigate the effect of fish 

oil on the humoral immunity before and after vaccination of chickens with Newcastle disease 

vaccine of LaSota type at 35
th 

day of age. 

 

MATERIALS AND METHODS 

Sixty one- day old broiler chicks were used in this study. They were equally divided 

into three groups (A, B and C) and raised under the same conditions until the end of 

experiment at 49 days. The chicks were vaccinated via drinking water at the 7
th 

day with 

Hitchner B1 of Newcastle disease vaccine (Ceve Sant Animale, Hungary) and LaSota strain 

(Ceva Sant Animale, Hungary) at 21
st 

and 35
th 

day respectively. Group A and B were fed diet 
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containing 50 gm/kg of fish oil (Shanghai – China), whereas group C was served as control. 

Fish oil supplementation has been used for 14 days before and after the third vaccination with 

LaSota in group A and B respectively as shown in the design of the study (8).  

Table 1: experimental designe 

      

      Blood has been collected via wing veins from fifteen birds of each group. Serum samples 

have been collected at 49
th
 day from all groups, as shown in Table 1. Blood samples were 

collected into a plastic test tubes containing EDTA. Serum samples were obtained by 

centrifuging the blood at 1500 rpm about 10 minutes. Ten serum samples of about 4 ml of 

each from each group were selected and kept at - 20 c
 ْ 

   until blood analysis (9). 

      Hemagglutination inhibition (HI) test was applied for the detection of antibody level 

against Newcastle disease vaccine using the method designed by (10). 

      Two – mercaptoethanol resistant antibody (immunoglobulin IgG) was determined by 

incubating the serum samples with an equal volume (0.05 ml) of 2 molarity 2- 

mercaptoethanol solution (BDH Limited Pool - England) at 37 c
 ْ   

for 30 minutes prior to HI 

test. Two – mercaptoethanol sensitive antibody (IgM) was determined by subtracting (IgG) 

from total antibody (11). 

     Total serum protein, albumin and globulins were determined according to the method of or 

(12) and the directions of kits manufacturers (Biocon – Germany) and (Biomaghreb – 

Tunisia). 

      A thin smear of each blood sample was made on a glass slide and stained with Wright
’
s 

stain and examined for differential white blood cells counting. Heterophils / lymphocyte ratio 

was determined through dividing the heterophils numbers by lymphocytes numbers (13,14). 

        All data were analyzed as a two way ANOVA with fish oil as main effect in a 

completely randomized design (15). Significance was declared at p<0.05. 

GROUPS 
NO. OF 

BIRDS 

FISH OIL SUPPLEMENTATION 3
rd

 VACCINATION TIME OF 

BLOOD 

COLLECTION 
AGE / 

DAY 

QUANTITY/ 

MG/KG DIET 

DURATION/ 

DAY 

AGE / 

DAY 

TYPE OF 

VACCINE 

A 20 21
st 

50 14 35
th 

LaSota 49
th day of age

 

B 20 35
th 

50 14 35
th 

LaSota 49
th day of age

 

C 20 CONTROL 35
th 

LaSota 49
th day of age
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RESULTS AND DISCUSSION 

Table (2): Effects of fish oil on HI antibody titers of group A & B 

Groups 
No. of examined 

Samples 

Mean of HI titers 

(Log2) + SE
 

A 10 5.80 +  0.241 a 

B 10 6.06 + 0.250 a 

C 10 4.60 + 0.320 b 

 

a ,b 
Mean figures with different superscripts in vertical column were significantly different at 

(p < 0.05)                                                         SE = standard error 

 

      Data presented in Table (2) indicated that the effect of fish oil on HI antibody titers in 

chickens of groups A and B which fed fish oil before  and  after  vaccination  respectively  

and vaccinated against  

      Newcastle disease with LaSota strain of vaccine at 35
th 

day of age, resulted in a significant 

(p < 0.05) increase HI antibody titers in group A and B as compared with that of the control 

group. 

       Although, a numerical difference was present between the titer of group A and B but it 

was not statistically significant. 

      This result was in agreement with that of  (16), who found that HI antibody titer in quail 

vaccinated with LaSota type vaccine at 21 day old and fed fish oil for two weeks was 

increased in comparison with that of control which vaccinated at the same age with the same 

type of vaccine and fed the same amount of soybean oil. 

      The result was also in agreement with that of  (17) who reported that addition of fish oil to 

the chicken diet caused stimulation of antibody production. 

       (7) mentioned that turkey fed n-3 polyunsaturated fatty acids after vaccination with 

LaSota type vaccine resulted in an increase specific antibodies. 

      It is clear that humoral immunity of chicken, in this study, was obviously enhanced. This 

enhancement, as explained by  (19,20) 
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(15), may be directly due to fish oil which considered to be a substrates for the generation of 

prostaglandin and leukotreine. The later two substances are known to be immunomodulators, 

fish oil also has the capacity to modulate cytokine production by lymphocyte and signal 

transduction in immune cell population. (21) was prove that broiler chicks vaccinated with 

Hitchner B1 and LaSota vaccines at 7
th 

and 21
st 

day of age respectively and supplemented 

with fish oil in a ratio of 50gm / kg of diet for 14 days before or after each vaccination were 

exhibited an obvious increase of HI antibody titers in comparison with those which were not 

fed fish oil. 

     On the other hand, the result of the present study was in disagreement with that of  (22) 

who found that dietary supplementation of fish oil has been shown to suppress interleukin-1 

(IL-1) production in various animal models. Suppression of (IL-1) causes decrease in 

lymphocyte proliferation and hampering the expression of cell adhesion molecules. 

 

 

Table (3): Effect of fish oil on 2-mercaptoethanol – sensitive (IgM) and resistant (IgG) in 

  group A and B 

Groups 
No. of tested 

Samples 

Mean IgM 

titer (log2)+ SE 

Mean IgG 

titer (log2)+SE 

A 10 0.9 + 0.143 a 4.9 + 0.195 a 

B 10 0.66 + 0.081 b 5.4 + 0.282 a 

C 10 0.8 + 0.132 a 3.8 + 0.119 b 

 

a ,b 
Mean figures with different superscripts in the vertical column were significantly different 

at ( p < 0.05 ).                                                   SE = standard error 
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      Table (3) showed that the effect of fish oil on 2-mercaptoethanol sensitive 

immunoglobulin IgM and 2-mercaptoethanol resistant immunoglobulin IgG in the chickens of 

group A and B which were vaccinated against Newcastle disease with LaSota vaccine strain 

at 35
th 

day old, resulted in a significant increase (p < 0.05) IgG titer in both group A and B in 

comparison with that of group C. 

     The IgG titer of group B which fed fish oil after vaccination was higher than that of group 

A but it has no significant value, whereas IgM titer of group A which fed fish oil before 

vaccination was more than that of group B. These differences may be due to the time of fish 

oil supplementation. 

      The significant increment of IgG in  both treated groups in comparison to the control 

group in this study was in agreement with that of Weng and Denbow who found that IgG titer 

was significantly higher at (p >  0.05)  in quail fed fish oil when compared with that of other 

groups which fed hydrogenated soybean oil or chicken fat. 

     The result of the present study was also in agreement with that of  (23) who reported that 

chicks which fed fish oil had higher (p < 0.05) serum IgG than that which fed sunflower oil or 

linseed oil. This result was also in agreement with that of (21) who reported that broiler 

chickens fed fish oil before and after vaccination with LaSota vaccine at 21
st 

day of age 

revealed significant (p < 0.05) increase in IgG titer as compared with those of control birds 

which were only vaccinated. 

    Table (3) also showed that IgG titer was higher than IgM titer. This may be explained by 

the fact that IgG production is larger in quantity and more prolonged  in the secondary 

immune response compared to the primary immune response.  

      The increase IgG production in this study was in disagreement with that of. (24) who 

found that fish oil decrease antibody IgG production. 
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Table (4): Effect of fish oil on serum total protein, albumin and globulins of chickens in 

group A and B 

Groups 
*Mean of total 

Protein + SE 

Mean value of 

Albumin + SE 

Mean value of 

Globulins + SE 

A 4.97 + 0.091 a 1.90 + 0.031 a 3.07 + 0.032 a 

B 5.15 + 0.087 a 1.83 + 0.052 a 3.32 + 0.043 a 

C 4.16 + 0.081 a 2.23 + 0.030 b 1.93 + 0.011 b 

 

a ,b 
Mean figures with different superscripts in the vertical column were significantly different 

at p < 0.05. SE = standard error 

*Data are means of ten samples for each parameter analyzed. 

 Table (4) expressed that the effect of fish oil on serum total protein, albumin and 

globulins in chickens of group A and B which fed fish oil before and after vaccination with 

Lasota at 35
th 

day of age, resulted  in a significant  increase (p < 0.05 ) of serum  globulins  in  

both group A and B in comparison with that of control. 

     This increment is an indication of immune status improvement which related to fish oil 

supplementation. There was no significant difference between group A and B, which 

indicated that fish oil feeding before or after vaccination has no important effect on 

immunoglobulins production. 

     The results presented in Table (4) were in agreement with that of (21) who found that 

chicks fed fish oil before or after vaccination with Hitchner B1 at 7
th 

 day or with LaSota at 

21
st 

 day of age  resulted in a significant (p < 0.05) increase of globulins at both ages.  

      (25) found that quail fed fish oil had a significant (p < 0.05) increase of globulins in 

comparison to that which fed the same amount of chicken fat or soybean oil. 
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   The result of the present study was in line with that of. (22) who mentioned that birds which 

fed a high level of n-3 poly unsaturated   fatty  acids   such    as    fish    oil   had  a  

significantly  higher antibody production (p < 0.05) than that fed animal fat. 

         On the other hand this result was in disagreement with that of. (25) who reported that n-

3 poly unsaturated fatty acids have a decreasing effect on antibody response in bovine serum 

albumin injected chickens, therefore total protein increasing has not been noticed because 

total protein is composed of antibodies and albumin. (23) mentioned that fish oil impaired 

IgG antibody production in mice infected with influenza virus. 

 

 

Table (5): Effect of fish oil on heterophils and lymphocytes and  Heterophil / lymphocyte 

(H/L) ratio in group A and B 

   

  
a,b,ab 

Means figures with different superscripts in the vertical column were statistically 

different at  (p < 0.05) .                                   SE = standard error 

*Data are means of ten samples for each parameter analyzed of mixed sex of birds. 

       

     Effect of fish oil supplementation on heterophils and lymphocytes of chicken in group A 

and B which has been shown in table (5) indicated a significant increase (p < 0.05) of both 

heterophils and lymphocytes of group  A and B. 

Groups 
*Mean of 

heterophils %+SE 
Mean of lymphocytes %+SE H / L + SE 

A 28.09 + 0.784 a 68.84 + 0.664 a 0.40 + 0.752 a 

B 23.4 + 0.860 b 66.00 + 0.477 b 0.49 + 0.954 b 

C 23.06 + 0.442 ab 60.30 +0.336ab 0.38 + 6.124 ab 
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     These results were in agreement with that of (16,24) who reported that recruiting of 

polymorphonuclear cells relies on n-3 fatty acids, prostaglandins are required for activation of 

cell adhesion molecules, and leukotreins are potent chemo-attractive. Fish oil has the ability 

for supplementation of these substances. Moreover, movement of heterophils and monocytes 

of avian species to site of invasion is greatly dependent on cell adhesion molecules. On the 

contrary, this result was in disagreement with that of (19) who stated that consumption of fish 

oil diminish T- cell – mediated cytotoxicity, macrophage-mediated cytotoxicity, monocytes 

and nutrophils chemotaxis in human being. 

     The present study expressed that birds which fed fish oil after vaccination exhibited better 

immune response than those fed the same amount before vaccination. This finding is not so 

easy to be explained, but it may be due to inability of fish oil to provoke immune system 

directly by itself without the aid of vaccine.           

     In conclusion, fish oil considered to be a humoral immune modulator, and it is also has the 

ability to stimulate heterophils and lymphocytes production when given after Newcastle 

disease vaccination. 
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 تأثير زيت السمك على المناعة الخلطية في أفراخ فروج اللحم

 علً عبد سهم المٌاح

  العراق,البصرة  , جامعة البصرة, كلٌة الطب البٌطري  ,فرع الأمراض وأمراض الدواجن

 

الخلاصة 

ولمعرفة هذه  .تشٌر الدراسات إلى وجود تأثٌرات نافعة لزٌت السمك كمضاد للالتهابات ومنظم للمناعة

التأثٌرات الاٌجابٌة على المناعة الخلطٌة صمم هذا البحث حٌث تم استخدام ستون فرخا من فروج اللحم بعمر ٌوم واحد تم 

لقحت جمٌع الأفراخ بلقاح .  ٌوما49تقسٌمها إلى ثلاث مجامٌع متساوٌة وتمت تربٌتها تحت نفس الظروف ولمدة 

 أما المرة الثانٌة والثالثة فقد Hitchner B1 أٌام حٌث استخدم لقاح نوع 7المرة الأولى بعمر , النٌوكاسل ثلاث مرات 
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/  غم 50تم استخدام زٌت السمك بنسبة .  ٌوما من عمر الأفراخ 35 , 21 واستخدم بعمر  LaSotaاستخدم لقاح نوع 

 ٌوما من التلقٌح الثالث للمجموعتٌن الأولى والثانٌة على التوالً واستخدمت المجموعة 14كغم من العلٌقة  قبل وبعد 

تم اختٌار عشر عٌنات من المصل لكل .  عٌنة لكل مجموعة15جمعت عٌنات من الدم بواقع . الثالثة كمجموعة سٌطرة 

 -2مجموعة وتم قٌاس الأضداد المثبطة لتلازن الدم فٌها بالإضافة إلى حساب الأضداد الحساسة لمادة 

mercaptoethanol  وهً أضداد IgM  وكذلك الأضداد المقاومة لنفس المادة وهً أضداد IgG  .  كما تم كذلك قٌاس

 .  و  Heterophilsوقد تم حساب أعداد . البروتٌن الكلً والألبومٌن لمعرفة الكلوبٌولٌنات فً مصل الدم 

Lymphocytes وقد أظهرت النتائج حصول ارتفاع معنوي فً عدد الأضداد المثبطة لتلازن الدم وارتفاع معنوي فً ال

IgG2 المقاومة لمادة- mercaptoethanol.  كذلك أظهرت النتائج ارتفاع معنوي فً عدد كرٌات الدم البٌضاء من نوع 

Heterophils  و  . Lymphocytes كغم علف من /  غم 50فً ضوء النتائج المذكورة ٌمكن الاستنتاج إن استخدام

 ٌوما أي 35 بعمر LaSota ٌوما ضد مرض النٌوكاسل عند استخدام لقاح عترة 14زٌت السمك قبل وبعد التلقٌح ولمدة 

    .فً موعد التلقٌح الثالث سٌسرع فً إنتاج الأضداد بالإضافة إلى إدامة وظائف الجهاز المناعً فً أفراخ فروج اللحم 
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