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Abstract  

This study carried at the Department of Animal Science, College of 

Agricultural Engineering Sciences, University Sulaimani / Kurdistan Region 

Iraq, from 20/9/2019 to 20/11/2019. Aimed to study the effect of different 

feed withdrawal periods on broiler blood and immune system function. In this 

study, 280 of fourteen days old "Ross 308" broilers used. Chickens randomly 

allocated to 4 treatments, 5 replicates for each, 14 chicks per replicate. 

Chickens fed a balanced diet containing all nutrients as Ross 308 broiler 

feeding guide. Feed was withdrawn at different times, T1= Control group (ad-

libitum feed), T2= Remove food for 6 hours, T3= Remove for 9 hours and 

T4= Remove food for 12 hours. In 42-day-old bursa of Fabricius, Pancreases, 

Spleen percentage weights measured.  HB, PCV %, RBC, WBC, Heterophil 

%, Eosinophil %, Basophil %, Lymphocytes, Monocytes and (H/L Ratio) also 

measured in this study. Results show a significant decreasing (p ≥0.05) in 

females RBC for T2 and T3 compared with a control group, a significant 

increase (p ≥0.05) in heterophil percentage (%) for T3 male group compared 

with control group (T1). 
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Introduction 

Feed restriction is a feeding method where the feed time, duration, or amount is restricted. The feed 

restriction is normally carried out through Methods for restricting quantitative and qualitative feed 

(David and Subalini, 2015). Throughout the intervening decades, broiler production varieties were 

seriously impacted by metabolic disturbances, such as ascites and sudden death syndrome (SDS), and 

also tibial dyschondroplasia caused by weak leg bones. As a consequence, management 

recommendations have been explored which might prevent these problems, including the use of 

mashed feed, a short day, and limited feeding programs (Tůmová et al., 2019). Consumption of feeds 

can affect more physiological functions. Starvation of energy supply is believed to stimulate a delay 

in the growth of many essential parts, worsening of immunity, and delay in health (Banks and Lebel, 

2002). Nutritional deprivation is a popularly used broiler management strategy aimed at preventing 

excessive weight gain throughout growth and thus solving certain health-related problems Cangar et 

al., (2007). Klasing, (2007) also mentioned that changes in the metabolism indicators are predicted 

related to nutritional manipulations and the relationship between nutritional and poultry immunity. 
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Tolkamp et al., (2005) reported that, there are much research was made to find ways to improve 

broiler welfare by delivering lower ad libitum access Caloric diets (qualitative), but there were few 

studies studying the impact of Feed Restriction on the cellular immune function In broiler chickens. 

Furthermore, feed limitation timing reduced initial growth but attained optimal growth performance 

in broilers (Butzen et al., 2013). Hematology broiler chicken parameters were shown to be inspired 

by different factors such as age, sex, season, and nutrition, and based on environmental, nutritional, 

and pathological factors variations in hematological parameters are used to determine the status of 

the body and stresses. (Olukomaiya et al., 2014). Blood measurements provide animal health and 

metabolism information, Mohammadalipour et al., (2017) no effects of feed restriction have been 

found on biochemical parameters of the blood. In domesticated birds, hematological tests have been 

usually done and served as additional data obtained during various experimental procedures, 

Biochemical analysis of the blood is essential in infection diagnosis and clinical monitoring (Karesh 

et al., 1997).  

The main objective of this work was therefore to explore the role of a Feed Withdrawal followed by 

different Times Period on blood parameters, plasma biochemical, and the immune response of male 

and female broiler chickens. 

Material and Methods:  

In the current experiment a total of Ross's 280 fourteen days old chicks (308) from both sexes were 

used. The birds were grown in one group for two weeks (Adaptation period). The research was carried 

from 20/9/2019 to 20/11/2019 at the Department of Animal Science, College of Agricultural  

Engineering Sciences, University Sulaimani / Kurdistan Region Iraq. On day 14th such chicks were 

weighed and distributed among pens, were the average body weight in each cage, and their variations 

were nearly identical. These were consequently randomly allocated to four treatment  

groups, allowing for five replicates of 14 chicks per replicate for each treatment. At the age of 42 

days, one male and one female were randomly selected from each replication (of each treatment, four 

males and four females). All chickens had access to water and feed ad libitum and diets were 

accessible as mash style table (1), birds gave to 14 days of age with the same pre-starter diet. Chickens 

were fed starting the diet (age 15-day 21), the diet (age 22-day 35), and ending diet (age 42-day 36).  

The experiment was followed by a completely randomized design with 4 treatments: T1= Control, 

T2= Remove 9am-3pm, T3= Remove 9am-6pm and T4= Remove 9am-9pm.  

 

 

 

 

 

 

 

 

 

 

Table (1):  Nutrition composition 
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Data collection: 

Viscera internal rate of ingested into the live body weight: 

Just after birds were slaughtered at 42 days of age and the edible viscera (bursa of Fabricius, 

Pancreases, and Spleen) removed, each proportion was determined according to the following 

equation: 

𝐖𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐯𝐢𝐬𝐜𝐞𝐫𝐚 𝐨𝐫𝐠𝐚𝐧𝐬 %

=
𝐰𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐛𝐮𝐫𝐬𝐚  𝐨𝐟 𝐅𝐚𝐛𝐫𝐢𝐜𝐢𝐮𝐬, 𝐩𝐚𝐧𝐫𝐞𝐚𝐬𝐞𝐬 𝐚𝐧𝐝 𝐬𝐩𝐥𝐞𝐞𝐧

𝐋𝐢𝐯𝐞 𝐛𝐨𝐝𝐲 𝐰𝐞𝐢𝐠𝐡𝐭 (𝐠)
 × 𝟏𝟎𝟎 

 (Hadmi, 1994) 

 

Blood traits: 

1. Blood cell parameters: 

For hematological trials of the jugular vein with a syringe and a needle, four ml of blood was obtained 

in sample bottles containing ethylene tetra acetic acid (EDTA), an anticoagulant made from two birds 

Ingredient, % as a basis for 

feed 

Starter diet 

(15-21 days) % 

Growth diet 

(22-35 days) % 

Finisher diet 

(36-42 days) % 

Wheat 23.6 23 27.5 

Corn 35.5 34.8 39.7 

Meat and bone meal (40%) 3 0.6 0.4 

Soybean meal (%44) 29.9 33.04 23.28 

Sunflower seed Oil 4 5 5 

Dual-calcium phosphate 2.3 1.94 1.86 

Limestone 1.15 1.16 1.11 

Salt 0.25 0.25 0.25 

Methionine 0.2 0.11 0.8 

Premix1 0.1 0.1 0.1 

Total 100 100 100 

Chemical composition of the diets2 (calculated) 

** Crude protein % 22 20 17 

* Metabolizable energy 

Kcal/kg 
2919 3056 3079 

** Ether extract % 5.3 6.05 6.12 

* Crude fibre % 3.57 3.65 4.00 

** Calcium % 1.19 1.11 1.22 

** Phosphor % 0.76 0.55 0.57 

* Lysine % 1.19 1.2 1.01 

* Methionine + Cysteine % 0.89 0.92 0.89 
1Premix (Vitamin. A 800.000 IU; Vitamin. D3 170.000 IU; Vitamin. E 980 mg; Vitamin. 

K 95 mg; Vitamin. B1 13 mg; Vitamin. B2 220 mg; Vitamin. B6 75 mg; Vitamin. B12 800 

mg; Folic acid 20 mg; Choline Chloride 12.000 mg; Antioxidant 1.900 mg; Iron 2.500 mg; 

Copper 400 mg; Zinc 2.600 mg; Selenium 7.5 mg; Calcium 24.00%; Sodium 5.40%; 

Phosphorus 8.40%; Methionine 5.40%; Methionine + Cystine 5.70% and Lysine 5.60%. 
2The nutritional requirement determined according to NRC (1994). 
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per replication. The sample bottles were immediately capped and gently rolled to ensure the blood 

was mixed with the anticoagulant, samples were put in a refrigerator, and analyzed within 24 hours. 

Packed Cell Volume (PCV), as defined by Kelly (1979), was calculated using the Micro hematocrit 

process. After the correct dilution, Red Blood Cell (RBC)s and [White Blood Cell (WBC)s, 

Heterophil, Eosinophil, Basophil, Lymphocytes and Monocytes] were calculated using the Neubauer 

hemocytometer. The concentration of hemoglobin (Hb) was calculated using a 

cyanomethaemoglobin process using solution Drabkin as diluents (Jain, 1986).  

2. Biochemical parameters (plasma): 

Samples taken from the age of 42 days were collected using anticoagulant-containing pipes in the 

slaughter process and then blood samples were put in a TRIUP 80-2 centrifuge at 6000 r / min for 5 

minutes to extract blood plasma. Then the following experiments were carried out (Glucose, Uric 

Acid, Total Protein and Cholesterol). The concentration of uric acid in the plasma of blood was 

measured using an amount (Kit) supplied by the Spanish company (LINEAR) and then a scan took 

place based on the steps suggested by the Company processing manual using Spectrophotometer type 

(CTCHROMTECH) and a wavelength of 520 nanometers (Henry et al., 1982, Henry et al., 1974 and 

Franey and Elias, 1968). 

Statistical Assessment: 

Using Excel software, all data obtained during the experiment were analyzed. For the various 

treatments calculations will be performed for the parameters. Data were analyzed using XLSTAT 

(2004). Significant differences were reported at 5 present level between treatments by Duncan (1955).   

The statistical model is as follows:  

Xij = µ + Tj + eij 

Xij: Observation of the ith replicate in jth treatment  

µ: overall mean of all the data  

Tj: The effect of jth experimental treatments  

eij: The effect of experimental error with mean= 0 and variance 2e 

 

Results and discussions: 

1- bursa of Fabricius, pancreases and spleen percentage: 

Results In table (2) show that no significant differences in bursa of Fabricius, Pancreases and spleen 

weight ratio between treatments compared with the control group for males and females.  

Table 2. Impact of feed withdrawal in different period of times on bursa of Fabricius, Pancreases and 

Spleen percentage of male and female broiler chicks (Mean ± S.E.): 

T. Percentage 

bursa of Fabricius Pancreases  Spleen  

 

T1 
Male Female Male Female Male Female 

0.15 ± 0.05a 0.15 ± 0.02a 0.15 ± 0.05a 0.20 ± 0.01a 0.16 ± 0.02a 0.22 ± 0.01a 

T2 0.16 ± 0.01a 0.17 ± 0.04a 0.19 ± 0.02a 0.19 ± 0.03a 0.19 ± 0.02a 0.19 ± 0.02a 

T3 0.10 ± 0.01a 0.15 ± 0.01a 0.17 ± 0.01a 0.19 ± 0.03a 0.14 ± 0.01a 0.20 ± 0.02a 

T4 0.12 ± 0.02a 0.13 ± 0.01a 0.18 ± 0.01a 0.21 ± 0.04a 0.16 ± 0.01a 0.17 ± 0.01a 

a, b Meanings of different letters are considerably different in the same column at (p ≥0.05) 

2- Hematological parameters: 

Results In table (3) show that no significant differences in HB, PCV while there is a significant 

decreasing (p ≥0.05) in RBC for T2 and |T2 compared with a control group (TI) for female group.  
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Table 3. Impact of feed withdrawal in different period of times on HB, PCV and RBC of male and 

female broiler chickens (Mean ± S.E.): 

T. 
HB (g/100ml) PCV % RBC (×106/mm3) 

Male 
Female 

Male 
Female 

Male 
Female 

T1 
11.333 ± 0.67a 10.351 ± 0.33a 31.667 ± 0.67ab 31.667 ± 1.20a 2.676 ± 0.09a 2.533 ± 0.14a 

T2 
11.000 ± 0.29a 11.333  ± 0.88a 29.000 ± 2.08b 33.667  ± 1.11a 2.033 ± 1.45a 1.867 ± 0.09c 

T3 
11.333 ± 0.88a 10.667  ± 0.44a 34.000 ± 1.15a 32.333  ± 0.88a 2.167 ± 0.12a 2.167 ± 0.12bc 

T4 
11.000 ± 0.58a 10.467  ± 0.35a 32.667 ± 0.33ab 33.000  ± 0.58a 2.400 ± 0.06a 2.367 ± 0.04ab 

a, b Meanings of different letters are considerably different in the same column at (p ≥0.05) 

Results in table (4) show a significant increase (p ≥0.05) in heterophil percentage (%) for T3 male 

group compared with a control group (T1), while there is no significant differences in 

(WBC)s, Eosinophil, and Basophil percentage for all groups compared with a control group.  
Table 4. Impact of feed withdrawal in different period of times on WBC, Heterophil, Eosinophil, and 

Basophil of male and female broiler chicks (Mean ± S.E.): 

T. WBC (×1000/mm3) Heterophil % Eosinophil % Basophil % 

 

 

T1 

Male Female Male Female Male Female Male Female 

21.000 ± 0.58a 

21.667 ± 

1.20a 19.000 ± 0.58b 

19.000 ± 

0.58a 

1.667 ± 

0.32a 

1.334 ± 

0.33a 1.333 ± 0.31a 

1.667 ± 

0.32a 

T2 
22.000 ± 0.57a 

22.333 ± 

0.33a 19.333 ± 0.88ab 

19.667 ± 

1.67a 

1.333 ± 

0.33a 

1.332 ± 

0.31a 1.331 ± 0.33a 

1.333 ± 

0.30a 

T3 
21.333 ± 0.34a 

22.000 ± 

0.58a 22.000 ± 1.15a 

21.000 ± 

1.00a 

1.335 ± 

0.36a 

1.331 ± 

0.33a 1.000 ± 0.14a 

1.331 ± 

0.09a 

T4 
22.333 ± 0.33a 

23.333 ± 

0.34a 19.000 ± 0.57b 

20.000 ± 

1.00a 

1.331 ± 

0.34a 

1.000 ± 

0.22a 1.332 ± 0.33a 

1.000 ± 

0.31a 

a, b Meanings of different letters are considerably different in the same column at (p ≥0.05) 

 

In Table (5) results refers to no significant effects for feed withdrawal in Lymphocytes, monocytes and 

(H/L) ratio for all treatments in both sexes.   
Table 5. Impact of feed withdrawal in different period of times on Lymphocytes, Monocytes 

percentage and (H/L Ratio) of male and female broiler chicks (Mean ± S.E.): 

T. 
Percentage 

Lymphocytes Monocytes (H/L Ratio) 

 

T1 
Male 

Female 
Male 

Female 
Male 

Female 

71.333 ± 1.86a 71.667  ± 1.20a 1.667 ± 0.34a 1.333 ± 0.35a 0.266 ± 0.01a 0.265 ± 0.01a 

T2 71.000 ± 0.58a 71.333 ± 0.88a 1.000 ± 0.07a 1.000 ± 0.09a 0.272 ± 0.02a 0.275 ± 0.02a  
T3 73.667 ± 0.35a 71.232 ± 0.87a  1.000 ± 0.16a 1.012 ± 0.02a 0.299 ± 0.02a 0.308 ± 0.02a 

T4 70.667 ± 0.33a 71.000 ± 0.58a 1.333 ± 0.34a 1.005 ± 0.02a 0.269 ± 0.01a 0.282 ± 0.01a 

a, b Meanings of different letters are considerably different in the same column at (p ≥0.05) 

3- Biochemistry parameters: 

Table (6) results refer to no Signiant effects for feed withdrawal in blood concentration of glucose, 

cholesterol, total protein, and uric acid for all treatments compared with a control group.  
Table 6. Impact of feed withdrawal in different period of times on Glucose, Uric Acid, Total Protein, 

and Cholesterol) of male and female broiler chicks (Mean ± S.E.): 

 

Glucose (mg/100ml) Cholesterol (mg/100ml) 

Total Protein 

(mg/100ml) 
Uric Acid (mg/100ml) 
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T1 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

334.000 ± 

2.08a 

334.333 ± 

2.60a 

3.500 ± 

0.17a 

3.000 ± 

0.06b 

4.500 ± 

0.40a 

3.733 ± 

0.48a 

158.667 ± 

3.26a 

152.333 ± 

6.12a 

T2 
333.667 ± 

1.67a 

332.331 ± 

3.18a 

3.467 ± 

0.31a 

3.400 ± 

0.17ab 

4.200 ± 

0.27a 

4.467 ± 

0.27a 

163.657 ± 

3.67a 

156.331 ± 

3.28a 

T3 
332.000 ± 

1.16a 

331.334 ± 

2.96a 

3.465 ± 

0.39a 

3.667 ± 

0.26a 

4.267 ± 

0.33a 

3.533 ± 

0.18a 

160.000 ± 

1.09a 

164.000 ± 

3.05a 

T4 
333.333 ± 

3.31a 

330.667 ± 

4.33a 

3.633 ± 

0.43a 

3.200 ± 

0.06ab 

4.600 ± 

0.26a 

4.267 ± 

0.55a 

159.000 ± 

1.59a 

160.667 ± 

4.41a 

a, b Meanings of different letters are considerably different in the same column at (p ≥0.05) 

Although there are no significant differences in H/L ratio between treatments that refers to no acute 

stress in chickens, but significant decrease in RBC may be due to role of withdrawal duration in body 

stress (Wabeck, 1972). Stress in biological systems usually induce to causing liver and kidney 

damages (Bouaziz et al., 2007). This phenomenon inhibits the production of erythropoietin, which 

leads to a decline in the number of erythrocytes (Yongjie et al, 2018).Various stressors factors make 

an increasing in thyrotropin-releasing hormone (TSH-RH), TSH, Triiodothyronine (T3) and 

Thyroxine (T4) (Iqbal et al., 1990). TRH also stimulates the secretion of growth hormone (GH) in 

blood circulation concentration Sturkie's (2016). In another hands, GH concentration in chicken blood 

plasma elevated by a short period of starvation (Harvey et al., 1978).  GH high concentration 

stimulates avian immune system by influences peripheral white blood cells (Rodriguez-Mendez et al, 

2010). This explains the increase in Heterophil ratio of males for T3 compared with a control group.   

Conclusion: 

In conclusion, feed withdrawal for 9 hours on broilers led to increasing in Heterophil percentage for 

males while decreasing in RBC in broiler females feed withdrawal for 9 and 12 hours. 
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تأثير سحب العلف في فترات زمنية مختلفة على الصفات الفسيولوجية ونظام  
 فراخ فروج اللحم ل المناعة في كلا الجنسين

 
و زينا عباس  (2)ء البيارمحمد علا و (2)سلوان محمود عبداللطيف و (1*)سروود سامال شوكت

 (1)محمد
         العراق. ،السليمانيةالزراعة جامعة  علوم الهندسة كلية ان،الحيو  علومقسم (. 1)
 الحيواني، كلية الزراعة, جامعة الانبار، العراق. الانتاجقسم ع(. 2)

 )sarood.shawkat@univsul.edu.iq)  . البريد الإلكتروني:سروود سامال شوكت)*للمراسلة: الباحث  
 

خص لالم  
من الدراسة  هذه  لكلية    20/11/2019الى    2019/ 20/9أجريت  التابع  الحيواني  الإنتاج  في حقل 

الزراعة/ جامعة السليمانية )إقليم كردستان العراق( لمعرفة تأثير سحب العلف من فروج اللحم سلالة  
Ross 308    في الصفات الدم الخلوية والصفات المناعية. استخدم في هذه الدراسة    يوما  14عند عمر

لحم بعمر    280 فروج  ال  يوما  14فرخة  الى  وقسمت  عشوائي    5معاملات وبواقع    4طيور بشكل 
في المكرر. غذيت الطيور عليقة متوازنة محتوية على كافة المواد    ا  طير   14مكررات لكل معاملة،  

سحب  بالسلالة.  الخاص  التغذية  دليل  وحسب  الطائر  لنمو  الضرورية  المعدنية  والعناصر  الغذائية 
= تغذية الطيور عليقة بشكل حر طول T1المعاملة  العلف من الطيور على فترات مختلفة، اذ كانت  

= سحب العلف T4ساعات،    9= سحب العلف مدة  T3ساعات،    6= سحب العلف مدة   T2اليوم،  
اليوم    12مدة   في  فابريشيا،   42ساعة.  جراب  من  لكل  المئوية  النسبة  دراسة  ليتم  الطيور  ذبحت 

ا الخلوية  الدم  صفات  دراسة  تم  كما  الطحال.  النسبة البنكرياس،  الهيموغلوبين،  تركيز  اشتملت  لتي 
، WBCوكريات الدم البيضاء    RBCتركيز كل من كريات الدم الحمراء    PCVالمئوية لمكداس الدم  

، Basophil، القاعدية  Eosinophil، الحامضية  Heterophilالنسبة المئوية لخلايا الدم المتغايرة  
والنسبة المئوية للخلايا المتغايرة الى   Monocytes، الخلايا أحادية النواة  Lymphocytesاللمفية  

 .  H/L ratioالخلايا للمفية 
للإناث   RBCبتركيز كريات الدم الحمراء    (p≥0.05)تشير النتائج الى وجود انخفاض معنوي عند  

لنسبة المئوية لتركيز في ا   (p≥0.05)   معنوي بالمقارنة بمجموعة السيطرة، وارتفاع    T3و    T2للمعاملة  
 بالمقارنة بمجموعة السيطرة.  T3للذكور للمعاملة  Heterophilخلايا الدم المتغايرة 

                                                                                               . قيود التغذية، قياسات الدم و حم لأفراخ فروج ال  الكلمات المفتاحية:              


