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Abstract 

 
The present study was conducted to evaluate the effect of vaccination against Newcastle disease, infectious bronchitis and 

infectious bursal disease on some biochemical parameters in serum of broiler chickens. Two hundred and fifty Ross 1-day old 
unsexed broiler chicks were divided into two groups (unvaccinated and vaccinated), blood samples were obtained from each 
group weekly until 8 weeks old. The results revealed significant differences in values of some biochemical parameters 
according to various ages of chickens within either unvaccinated or vaccinated groups, the effect of different ages on 
parameters was more clearly observed in vaccinated group. It was also revealed from this study that vaccination had no effect 
on levels of glucose, total protein, total lipids cholesterol, triglycerides, high density lipoprotein-cholesterol (HDL-c) and low 
density lipoprotein-cholesterol (LDL-c) and the activity of alanine aminotransferase (ALT). Vaccinated chickens showed a 
significant reduction in the level of albumin, albumin/globulin ratio and alkaline phosphatase (ALP) activity accompanied with 
an elevation in the level of globulin and activities of aspartate aminotransferase (AST) and lactate dehydrogenase (LDH) 
compared with their values in non vaccinated chickens. These data suggest the interference of age and vaccination in broiler 
chickens on some biochemical parameters. 
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  تأثير التحصين على بعض المتغيرات الكيميائية الحياتية في فروج اللحم
  

  *إسراء محمد خضير و نبيل أحمد جرجيس الحصري
  

  فرع الفسلجة والكيمياء الحياتية والأدوية، كلية الطب البيطري، جامعة الموصل، الموصل، العراق*
  

 الخلاصة
  

رض النيوكاسل ومرض التهاب القصبات الخمجي ومرض التهاب غدة فابريشيا       تضمنت الدراسة الحالية تقييم تأثير التحصين ضد م       
 الانكليزية  Ross فرخ فروج لحم من نوع       ٢٥٠تم استخدام   . المعدي في بعض المتغيرات الكيميائية الحياتية في مصل الدم لفروج اللحم          

تم جمع عينات الدم    . ين غير محصنة وأخرى محصنة    الأصل بعمر يوم واحد غير منفصلة الأجناس، وتم تقسيمها عشوائياً إلى مجموعت           
أشارت النتائج الإحصائية إلى وجود فروقات معنوية في قيم بعـض           . من كل مجموعة أسبوعياً حتى الأسبوع الثامن من عمر الأفراخ         

وكان التـأثير أكثـر     . حصنةالمعايير الكيميائية الحياتية عند المقارنة بين الأعمار في كل من المجموعة غير المحصنة والمجموعة الم              
لم يلاحظ من النتائج تأثير للتحصين على مستويات الكلوكوز، البروتينـات الكليـة، الكولـسترول،               . وضوحاً في المجموعة المحصنة   

الكثافـة  الكلسيريدات الثلاثية، الشحوم الكلية، كولسترول الشحوم البروتينية المرتفعة الكثافة وكولسترول الشحوم البروتينيـة الواطئـة                
بينما أظهرت المجموعـة المحـصنة انخفـاض معنـوي فـي مـستوى الألبـومين ونـسبة                  . وكذلك فعالية أنزيم ناقلة أمين الألنين     

الكلوبيولين وفي فعالية أنزيم الفوسفاتيز القاعدي مع وجود ارتفاع معنوي في مستوى الكلوبيولين وفي فعالية أنزيم ناقلة أمين                  /الألبومين
يستنتج من الدراسة الحالية أن التحصين قـد أدى         . زعة هيدروجين اللاكتيت عند مقارنتها مع المجموعة غير المحصنة        الأسبارتيت ونا 

كما لوحظت التغيرات فـي بعـض المعـايير         . إلى إحداث تغيرات معنوية في بعض القيم الكيميائية الحياتية في مصل دم فروج اللحم             
  .اً في المجموعة المحصنةباختلاف الأعمار وكان التأثير أكثر وضوح
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Introduction 
 

The primary purpose of all poultry vaccination is to 
induce protective immune response that could prevent or 
reduce the economic lost caused by viral infection and 
diseases (1). Serum biochemical parameters may provide 
valuable information for evaluation of health status of birds 
and reflect many metabolic alterations of organs and tissues 
(2). Several factors may have an influence on biochemical 
parameters in the chicken's serum including feed additives 
(3), drugs(4), environmental temperature (5) and poultry 
diseases (6). Newcastle disease (ND), infectious bronchitis 
(IB) and infectious bursal disease (IBD) remains the major 
viral poultry diseases affecting domestic and wild birds 
with high mortality rate induction (7,8), a little attention has 
been given to the role of vaccination on biochemical 
changes in the serum of chickens. A significant changes in 
the serum levels of total protein, triglycerides and albumin 
following vaccination was recently reported (9).  

Our trial was conducted to evaluate the effect of 
vaccination against ND, IB and IBD on some serum 
biochemical parameters in broiler chickens including 
changes in the activities of several enzymes as alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), 
lactate dehydrogenase (LDH) and alkaline phosphatase 
(ALP) in addition to the levels of glucose, total lipids, 
cholesterol, triglycerides, HDL-c, LDL-c, VLDL-c, total 
proteins, albumin and globulin. 

 
Materials and methods 
 
Chickens 

A total of 250 ROSS 1- day –old broiler chicks were 
randomly divided into two groups (control and vaccinated). 
These chicks were reared in cages and housed in a separate 
rooms of the animal house research division in the College 
of Veterinary Medicine, University of Mosul. The birds 
were allowed ad libitum access to food and water and 
maintained with recommended ambient temperature and 
other environmental conditions to 8 weeks of age. 

 
Vaccine and vaccination 

The chickens of the second group were vaccinated 
according to Jordan et al (10), vaccination program was 
designed as day 1 with spray IB vaccine (H120), day 7 with 
drinking IBD vaccine (Gumbol), day 10 with drinking ND 
vaccine (B1), day 13 with drinking IBD vaccine (IBDL), 
day 15 with drinking IB vaccine (H120), day 22 with 
drinking ND vaccine (B1), day 35 with spray ND vaccine 
(Lasota). 

 
Blood sampling and serum collection 

On day 7 and at weekly intervals until 56 day old, 
labeled blood samples (number of birds and date) were 

taken from jugular vein using 1 ml syringes, kept in room 
temperature until clotted, and were centrifuged at 1,000 g 
for 15 minutes, Serum specimens obtained were frozen and 
stored at -20 C° until the time of analysis. 

 
Estimation of biochemical parameters 

Serum LDH, total cholesterol and triglycerides levels 
were estimated by the colorimetric method using diagnostic 
kit (Biolabo, France). AST and ALP activities and albumin 
level were measured by the colorimetric kit (Biomerieux, 
France). ALT activity was measured using colorimetric kit 
(Spinorect, spain). Glucose level was measured using 
colorimetric kit (Biocan, Diagnostic, Gmbh, Burbach, 
Germany). HDL-c concentration was estimated 
colorimetrically using diagnostic kit (Biomaghreb, Tunisia). 
Total protein and total lipids levels were measured 
according to (11) and (12), respectively. 
 
Statistical analysis 

Data were expressed as mean ± SE, the data were 
analysed by (ANOVA). Significant treatment differences 
were assessed using Duncan's multiple range test. 
Differences in the means between the two groups were 
examined with students' t test. P<0.05 was considered as 
statistically significant (13). 

 
Results  
 

The results obtained (Table 1) revealed that the 
activities of AST, ALT and LDH were increased at the fifth 
week old in vaccinated chickens. A significant increase in 
AST activity at seventh week old was only seen in non 
vaccinated chickens. Activity of ALP in the serum tend to 
be deceased with age from the third week in both 
vaccinated and non vaccinated chickens (Table 1). 
Vaccination produced an elevation of LDH and a reduction 
of ALP activities from the first week till the end of the 
experiment, while activity of AST in vaccinated group was 
increased at fifth week in vaccinated group compared with 
value obtained from non vaccinated group. Table (2) 
revealed that the total cholesterol was increased at the 
eighth week old only in vaccinated chickens. Serum levels 
of triglycerides was decreased at the sixth and eighth week 
old in both vaccinated and non vaccinated chickens, 
respectively. This table also showed an increase in serum 
level of glucose at the eighth week old in both vaccinated 
and non vaccinated chickens. Comparison of levels of 
cholesterol, total lipids, triglycerides and glucose for 
vaccinated chickens with their levels of corresponding 
parameters for non vaccinated chickens were not 
significantly differed. Results of Table (3) showed that 
values of HDL-c, LDL-c and VLDL-c were not affected by 
age and vaccination. From Table (4) it was observed that 
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levels of total protein and albumin in the serum tend to be 
increased gradually by age from the second week in both 
vaccinated and non vaccinated chickens. An elevation in 
the level of globulin accompanied with a significant 

reduction in the level of albumin and albumin/globulin ratio 
were observed in vaccinated chickens in comparison with 
their levels in the non vaccinated chickens (Table 4). 

 
Table (1): Effect of vaccination on serum activities of aspartate aminotransferase (AST), alanine aminotransferase (ALT), 
lactate dehydrogenase (LDH) and alkaline phosphatase (ALP) in broiler chickens.  
 

ALP (U/L) LDH (U/L) ALT (U/L) AST (U/L) 

vaccinated Non 
vaccinated vaccinated Non 

vaccinated vaccinated Non 
vaccinated vaccinated Non 

vaccinated 

Age in 
weeks 

*82.672 
±1.38 

a 

109.506 
±6.45 

a 

*2661.31 
±241.51 

a 

750.10 
±26.63 

a 

43.94 
±5.20 

a 

42.90 
±0.10 

a 

16.58 
±1.50 

a 

17.86 
±1.42 

a 
1st 

*80.573 
±1.47 

a 

105.570 
±5.18 

a 

*2665.79 
±135.06 

a 

751.95 
±84.53 

a 

47.17 
±2.93 

a 

45.60 
±1.82 

a 

18.54 
±1.73 

a 

19.84 
±1.17 

a 
2nd 

*60.572 
±2.02 

b 

81.076 
±0.91 

b 

*2669.91 
±100.18 

a 

751.10 
±31.58 

a 

47.81 
±3.39 

a 

47.75 
±2.32 

a 

22.87 
±0.43 

a 

19.67 
±1.23 

a 
3rd 

*57.376 
±0.88 

b 

81.065 
±1.50 

b 

*2769.94 
±210.66 

b 

754.16 
±41.07 

a 

48.68 
±4.08 

a 

48.68 
±4.08 

a 

22.57 
±1.10 

a 

20.53 
±0.97 

a 
4th 

*33.052 
±1.25 

c 

76.591 
±0.51 

b 

*2878.16 
±225.64 

c 

754.83 
±34.88 

a 

59.17 
±6.55 

b 

49.60 
±4.46 

a 

*33.69 
±0.78 

b 

21.55 
±0.85 

a 
5th 

*33.847 
±1.80 

c 

75.157 
±0.96 

b 

*2879.67 
±186.25 

c 

756.67 
±32.01 

a 

59.47 
±4.57 

b 

50.35 
±6.20 

a 

*35.97 
±1.38 

b 

21.39 
±0.60 

a 
6th 

*30.590 
±1.22 

c 

56.121 
±1.92 

c 

*3092.80 
±220.31 

d 

756.66 
±27.33 

a 

60.20 
±3.32 

b 

50.64 
±3.70 

a 

*49.30 
±3.07 

c 

37.72 
±1.06 

b 
7th 

*30.100 
±1.01 

c 

50.334 
±1.82 

c 

*3125.46 
±184.63 

d 

759.46 
±27.69 

a 

60.29 
±1.01 

b 

51.82 
±5.70 

a 

*49.88 
±2.06 

c 

37.28 
±2.32 

b 
8th 

Values are expressed as mean±SE, Different letters in the same column refers to the significant differences at level P≤0.05, 
*Significant differences from non vaccinated data at P<0.05. 
 
Discussion 
 

A little work only had been done for influence of 
vaccination on blood analysis and utilization of biochemical 
profile in avian medicine. 

Data obtained from this study revealed that serum ALP 
activity in non vaccinated and vaccinated chickens was 
extremely high in the first week then decreased gradually 
by age. These findings come in agreement with those 
reported by (14).These changes correspond with the growth 
and may be attributed to differences in bone formation or to 
physical role in general metabolic activity (15). The main 
cause for serum ALP reduction is damage of intestine (16). 
The predominant ALP isoenzyme in plasma originates in 
the gut (17). Appearance of abnormal amounts of certain 
enzymes of intercellular origin in the blood reflect damage 

to an organ or tissue (18). Liver is rich in some enzymes as 
ALT, AST and LDH and it's damage often results in 
releasing these enzymes to the blood (19). In the present 
study, serum ALT activity was not affected by age in both 
vaccinated and non vaccinated chickens. Vaccination also 
showed no significant change in serum ALT activity. This 
observation was in contrast to previous study (14) who 
demonstrated that the activity of serum ALT was higher in 
vaccinated chickens at the first two weeks of age. 
Vaccination was accompanied with a rise in the AST 
activity. This result was in agreement with the finding of 
(14) who found that serum AST activity was increased 
following vaccination with ND vaccine, this indicated some 
damage to an organ or tissue, or may be due to heart 
infarction and acute kidney disease (20). Serum LDH 
activity was unchanged in chickens of non vaccinated 



Iraqi Journal of Veterinary Sciences, Vol. 24, No. 2, 2010 (59-64) 

62 
 

group by age. This observation was in contrast to previous 
study (21) who indicated that serum LDH activity in 
chickens was decreased by age. The elevation of serum 
LDH activity postvaccination seems to be agree with that 
reported by (14) who demonstrated that this finding may be 
due to damage effect of the vaccine on tissues or organs 
which lead to the rise in it's level in the serum. This 
increasing may be also result from brain and nervous 
system damage resulting in paralysis and muscular atrophy 
and consequence metabolic changes (22). According to the 
age husbandry periods the elevation of both cholesterol and 
glucose levels and the reduction in level of triglycerides at 
the eighth week of age was in agreement with previous 
reports (23-25).Vaccination in the present work did not 
cause any significant changes in the levels of total lipids, 
cholesterol and glucose. These findings come in agreement 
with those reported by (26) for total lipids and (25) for 
cholesterol and (9) for glucose. Unchange in the level of 
cholesterol in the vaccinated chickens of the present work 
may reflect the intact liver function as it was postulated 
from the unalteration in the activity of ALT in the present 
study. Unchange in level of triglycerides was not confirmed 

by other study (9) who found a significant increase in 
serum triglycerides in chickens postvaccination. Levels of 
both glucose and triglycerides may be correlated. It has 
been found that elevation of glucose concentration could 
induce 50% reduction in oxidation of fatty acids and this 
followed by an increase in serum level of triglycerides (27). 
Intact liver functions may be the cause of unalteration in the 
concentrations of HDL-c,LDL-c and VLDL-c in the present 
work. Liver damage thought to be the result in alteration of 
above parameters (28). This work has also shown that the 
level of albumin was significantly reduced in vaccinated 
chickens when compared with the non vaccinated group. 
This finding was in agreement to (14). Reduction of serum 
albumin may be due to traumatic injury to kidney and 
urinary system (29), or may be due to tissue damage of 
kidney causing loss of large amount of albumin (18). This 
view may be supported by (30) who reported that 
vaccination with IB vaccine caused traumatic injury to 
kidney. Data also reported that serum globulin was 
increased post vaccination. Similar observation was 
recorded by (6) using IBD vaccine. This effect may be due 
to stimulation of the immune system in the birds (31).  

 
Table (2): Effect of vaccination on serum levels of total lipids, cholesterol, triglycerides and glucose in broiler chickens.  
 

Glucose 
(mg/ 100 ml) 

Triglycerides 
(mg/ 100 ml) 

Cholesterol 
(mg/ 100 ml) 

Total lipids 
(mg/ 100 ml) 

vaccinated Non 
vaccinated vaccinated Non 

vaccinated vaccinated Non 
vaccinated vaccinated Non 

vaccinated 

Age in 
weeks 

184.04 
±4.37 

a 

199.64 
±3.86 

a 

78.83 
±2.49 

a 

80.41 
±2.62 

a 

140.93 
±6.60 

a 

136.26 
±6.78 

a 

265.10 
±1.86 

a 

267.80 
±1.42 

A 
1st 

184.02 
±7.72 

a 

194.22 
±4.28 

a 

76.83 
±2.81 

a 

76.96 
±2.27 

a 

143.04 
±6.86 

a 

135.47 
±1.62 

a 

266.00 
±1.63 

a 

268.60 
±1.72 

A 
2nd 

187.89 
±7.74 

a 

195.73 
±4.37 

a 

77.50 
±2.16 

a 

76.26 
±2.12 

a 

143.40 
±7.31 

a 

137.97 
±0.92 

a 

268.70 
±2.25 

a 

268.90 
±2.57 

A 
3rd 

188.70 
±3.62 

a 

195.74 
±5.10 

a 

74.55 
±2.84 

a 

74.30 
±2.64 

a 

145.39 
±1.39 

a 

137.07 
±7.10 

a 

270.20 
±1.88 

a 

270.50 
±2.66 

A 
4th 

188.65 
±4.08 

a 

197.56 
±5.41 

a 

70.38 
±2.51 

a 

74.42 
±2.50 

ab 

145.46 
±0.99 

a 

138.12 
±1.16 

a 

273.66 
±1.52 

a 

270.60 
±3.83 

A 
5th 

196.27 
±7.81 

ab 

206.29 
±6.99 

ab 

59.04 
±2.15 

b 

68.07 
±2.26 

ab 

145.76 
±1.12 

a 

141.93 
±1.78 

a 

272.98 
±2.93 

a 

273.39 
±2.57 

A 
6th 

196.30 
±6.38 

ab 

204.60 
±5.36 

ab 

59.15 
±2.91 

b 

65.46 
±2.85 

ab 

153.21 
±1.10 

ab 

146.39 
±1.12 

a 

274.43 
±2.14 

a 

272.90 
±2.03 

A 
7th 

200.50 
±7.11 

b 

210.56 
±6.60 

b 

50.33 
±2.11 

b 

55.84 
±2.18 

b 

156.68 
±7.93 

b 

146.60 
±1.20 

a 

275.90 
±1.20 

a 

276.41 
±2.37 

A 
8th 

Values are expressed as mean±SE, Different letters in the same column refers to the significant differences at level P<0.05. 
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Table (3): Effect of vaccination on serum concentrations of high density lipoprotein- cholesterol (HDL-c), low density 
lipoprotein-cholesterol (LDL-c) and very low density lipoprotein- cholesterol (VLDL-c) in broiler chickens. 

 
Triglycerides 
(mg/ 100 ml) 

Cholesterol 
(mg/ 100 ml) 

Total lipids 
(mg/ 100 ml) 

vaccinated Non vaccinated vaccinated Non vaccinated vaccinated Non 
vaccinated 

Age in 
weeks 

15.57±1.60 16.08±1.52 54.66±2.30 52.75±1.50 71.29±3.32 68.43±1.61 1st 

15.36±1.10 15.25±1.83 54.68±1.56 52.60±2.79 72.00±2.80 67.62±3.08 2nd 

15.50±0.68 15.39±1.44 54.90±1.29 51.29±0.92 73.00±3.04 68.29±1.57 3rd 

14.91±0.93 14.86±0.71 56.77±1.42 54.50±2.51 73.71±2.13 67.71±2.93 4th 

14.00±1.18 14.48±0.80 55.75±2.33 53.50±2.75 73.71±1.52 70.14±2.93 5th 

11.80±0.95 13.61±1.20 59.14±0.53 56.23±1.72 76.38±2.28 71.29±1.30 6th 

11.80±1.38 13.61±0.57 62.04±1.60 62.01±2.82 77.84±2.03 71.29±1.98 7th 

11.66±1.75 11.16±1.28 62.50±0.92 61.14±2.04 77.10±1.07 73.33±3.73 8th 
Values are expressed as mean ±SE. 
 
Table (4): Effect of vaccination on serum concentrations of total protein, albumin, globulin and albumin/ globulin ratio in 
broiler chickens. 
 

Albumin/Globulin 
ratio 

Globulin 
(g/ 100 ml) 

Albumin 
(g/ 100 ml) 

Total protein 
(g/ 100 ml) 

vaccinated Non 
vaccinated vaccinated Non 

vaccinated vaccinated Non 
vaccinated vaccinated Non 

vaccinated 

Age in 
weeks 

*0.55 
±0.03 

a 

1.50 
±0.11 

a 

*1.63 
±0.05 

a 

1.00 
±0.04 

a 

*0.90 
±0.07 

a 

1.50 
±0.08 

a 

2.53 
±0.21 

a 

2.50 
±0.22 

a 
1st 

*0.86 
±0.03 

a 

1.90 
±0.04 

a 

*1.74 
±0.01 

a 

1.01 
±0.01 

a 

*1.50 
±0.10 

b 

2.10 
±0.06 

b 

3.13 
±0.12 

b 

3.14 
±0.17 

b 
2nd 

*0.82 
±0.04 

a 

1.76 
±0.02 

a 

*1.79 
±0.17 

a 

1.19 
±0.16 

a 

*1.52 
±0.14 

b 

2.10 
±0.1 

b 

3.27 
±0.30 

b 

3.29 
±0.14 

b 
3rd 

*0.80 
±0.04 

a 

1.79 
±0.02 

a 

*1.81 
±0.01 

a 

1.19 
±0.02 

a 

*1.51 
±0.05 

b 

2.14 
±0.11 

b 

3.27 
±0.10 

b 

3.33 
±0.23 

b 
4th 

*0.85 
±0.07 

a 

1.82 
±0.24 

a 

*1.81 
±0.03 

a 

1.18 
±0.13 

a 

*1.54 
±0.05 

b 

2.15 
±0.11 

b 

3.35 
±0.23 

b 

3.33 
±0.10 

b 
5th 

*0.85 
±0.03 

a 

1.86 
±0.01 

a 

*1.87 
±0.02 

a 

1.18 
±0.14 

a 

*1.59 
±0.10 

b 

2.20 
±0.13 

b 

3.46 
±0.09 

b 

3.38 
±0.17 

b 
6th 

*0.82 
±0.09 

a 

1.86 
±0.02 

a 

*1.92 
±0.04 

a 

1.18 
±0.05 

a 

*1.58 
±0.11 

b 

2.20 
±0.10 

b 

3.50 
±0.20 

b 

3.38 
±0.18 

b 
7th 

*0.82 
±0.01 

a 

1.86 
±0.02 

a 

*1.92 
±0.07 

a 

1.19 
±0.05 

a 

*1.58 
±0.13 

b 

2.22 
±0.11 

b 

3.50 
±0.25 

b 

3.49 
±0.37 

b 
8th 

Values are expressed as mean±SE, Different letters in the same column refers to the significant differences at level P<0.05, 
*Significant differences from non vaccinated data at P<0.05. 
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It is concluded from this study, that vaccination have an 
effect on some biochemical parameters in serum of broiler 
chickens. Significant age related differences have also been 
found for these parameters in both non vaccinated and 
vaccinated groups. 
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