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ABSTRACT 
This study was conducted in order to investigate the effect of quantitative and temporal feed restrictions with 

adding powders of peppermint leaves and organic zinc to the diet for the 2nd and 3rd week on some physiological, 

immunological and anatomical characteristics of broiler chickens Ross 308 up to 35 days of age. In total, 420 chicks 

were used, divided into 7 treatments, and each treatment included 3 replicates, with 20 chicks per replicate. The 

treatments were divided into the control (G1), quantitative feed restriction (40%) only (G2) or with addition of 1% 

peppermint leaves powder (G3) or with addition of 50 mg/kg of organic zinc powder (G4) and temporal feed restriction 

(12 hours/ day) only (G5) or with addition of 1% of peppermint leaves powder (G6) or adding 50 mg/kg of organic 

zinc powder (G7). The results obtained at 21 days of age and as compared with G1 indicated that there was a 

superiority (p<0.05) of the treatments (G2, G3) and (G4 and G7) in the weight of pancreas and bursa of Fabricius, 

respectively, superiority (p<0.05) in the  most of the feed restrictions was in the relative weight of thymus gland with 

no significant difference was among the most of treatments in packed cells volume. Also, G3, G4 and G7 recorded a 

decrease (p< 0.01) in uric acid level , but no significant difference was recorded among  G3, G4, G6, G7 and G1 

treatment in  ALT activity. As compared with G1 at 35 days of age, G3 and G5 surpassed  (p<0.05) in lung weight, 

no significant difference among  G2, G5, G6, G7 and G1 was in packed cells volume, a decrease in uric acid  level 

(p< 0.01) was in the most of feed restriction  treatments  and no significant difference was recorded among feed 

restriction treatments  and G1 in ALT activity. The G3, G4 and G7 had the highest rate (p<0.05) of antibody titers 

against Gumboro and Newcastle diseases, with no significant differences was among  treatments in the absolute length 

of gut , heterophils/lymphocytes ratio, creatinine level and AST activity in the blood serum. We conclude that the 

application of feed restriction regimes had a positive role in stabilizing or improving the physiological parameters of 

blood, anatomical traits  and enhancing immunity in broilers, especially in case of supporting the diet with peppermint 

leaves or organic zinc powder.  

 

Key words:  
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 ( التحليل الكيميائي للمواد الفعالة في مسحوق اوراق النعناع.2جدول ) 

 

 

 

 

 

 

 

 

 

 

 

 

Organic zinc

(Availa-Zn 120, ZINPRO)
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 الكمية  الوحدة  المادة الفعالة 

Total phenols* mg gallic acid / gm 46.8 

Total flavonoids * mg rutin/ gm 10.7 

Total alkaloids* % 5.3 

Total terpinoids* % 18.9 

Total tannins* % 3.2 

Total saponins* % 1.8 

Menthol** % 42.3 

Menthone** % 16.8 

Eucalyptol** % 3.5 

Linalool** % 8.9 

Pinene** % 2.3 
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الغدة  المعاملات

 الكظرية

وزن القناة  القانصة المرارة البنكرياس الكبد القلب الرئتين الكليتين

 الهضمية

طول القناة 

 الهضمية

G1 ±0.01 

0.00 

±0.48 

0.06 

±0.55 

abc0.03 

±0.54 

ab0.06 

±4.38 

ab0.41 

±0.18 

c0.00 

±0.01 

0.00 

±2.59 

0.00 

±10.06 

ab0.15 

±210.00 

a10.00 

G2 ±0.01 

0.00 

±0.62 

0.06 

±0.41 

c0.01 

±0.50 

b0.05 

±5.20 

a0.50 

±0.28 

a0.01 

±0.01 

0.00 

±3.29 

0.35 

±7.91 

c1.49 

±188.50 

b3.50 

G3 ±0.01 

0.00 

±0.45 

0.08 

±0.51 

bc0.01 

±0.52 

ab0.05 

±4.15 

ab0.02 

±0.26 

ab0.00 

±0.01 

0.00 

±2.81 

0.16 

±10.79 

a0.15 

±204.00 

a14.00 

G4 ±0.01 

0.00 

±0.36 

0.04 

±0.73 

a0.00 

±0.59 

ab0.02 

±4.56 

ab0.73 

±0.23 

abc0.00 

±0.01 

0.00 

±3.36 

0.12 

±11.82 

a1.84 

±216.50 

a6.50 

G5 ±0.01 

0.00 

±0.58 

0.15 

±0.50 

bc0.05 

±0.72 

a0.08 

±4.75 

ab0.14 

±0.24 

abc0.04 

±0.01 

0.00 

±2.81 

0.19 

±9.12 

b0.29 

±211.50 

a1.50 

G6 ±0.01 

0.00 

±0.51 

0.00 

±0.60 

ab0.11 

±0.61 

ab0.01 

±3.45 

b0.04 

±0.20 

bc0.01 

±0.01 

0.00 

±3.13 

0.20 

±9.79 

b2.25 

±207.00 

a3.00 

G7 ±0.02 

0.00 

±0.47 

0.02 

±0.55 

abc0.01 

±0.62 

ab0.05 

±4.87 

ab0.55 

±0.23 

abc0.00 

±0.01 

0.00 

±3.53 

0.03 

±8.96 

bc1.05 

±202.00 

ab6.00 
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0.05p 

0.01pG1G240G340%1

G43050G5

12G612%1G712

50

2135

521G1

0.05pG4G70.05p

G2G3G4G6G7G1

G4G7G3G7

وزن القناة  المرارة البنكرياس الرئتين الكليتين الغدة الكظرية المعاملات

 الهضمية

طول القناة 

 الهضمية

G1 ±0.01 

0.00 

±0.59 

0.02 

±0.55 

bc0.03 

±0.15 

ab0.00 

±0.04 

a0.01 

±6.77 

0.30 

±254.66 

3.83 

G2 ±0.01 

0.00 

±0.60 

0.06 

±0.49 

c0.05 

±0.20 

a0.00 

±0.01 

b0.00 

±7.10 

0.63 

±250.66 

1.86 

G3 ±0.01 

0.00 

±0.55 

0.02 

±0.69 

a0.04 

±0.14 

b0.02 

±0.02 

ab0.00 

±6.69 

0.39 

±257.66 

1.17 

G4 ±0.01 

0.00 

±0.60 

0.02 

±0.56 

bc0.05 

±0.17 

ab0.01 

±0.02 

ab0.00 

±6.45 

0.27 

±258.00 

2.08 

G5 ±0.01 

0.00 

±0.52 

0.04 

±0.71 

a0.00 

±0.18 

ab0.01 

±0.03 

ab0.00 

±7.43 

0.13 

±254.00 

3.60 

G6 ±0.01 

0.00 

±0.53 

0.02 

±0.66 

ab0.00 

±0.15 

ab0.02 

±0.03 

ab0.00 

±6.79 

0.29 

±258.33 

4.33 

G7 ±0.01 

0.00 

±0.51 

0.05 

±0.64 

ab0.01 

±0.17 

ab0.01 

±0.04 

a0.00 

±6.94 

0.30 

±261.66 

0.66 

 غ.م غ.م * * * غ.م غ.م مستوى المعنوية
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21

اضداد مرض  الطحال الغدة الصعترية غدة  فابريشيا المعاملات

 النيوكاسل

اضداد مرض 

 الكمبورو

G1 ±0.19 

b0.02 

±0.18 

c0.00 

±0.07 

ab0.01 

±3018 

b25.87 

±2420 

b12.97 

G2 ±0.18 

b0.03 

±0.21 

ab0.00 

±0.05 

b0.00 

±2646 

b27.48 

±1485 

b61.66 

G3 ±0.17 

b0.00 

±0.20 

b0.08 

±0.07 

ab0.01 

±4154 

ab19.83 

±5178 

a27.91 

G4 ±0.22 

a0.01 

±0.27 

a0.00 

±0.08 

ab0.01 

±5326 

a77.39 

±1797 

b27.50 

G5 ±0.19 

b0.04 

±0.19 

bc0.04 

±0.08 

ab0.01 

±3336 

ab14.45 

±3147 

ab29.01 

G6 ±0.21 

ab0.02 

±0.24 

a0.04 

±0.11 

a0.00 

±3775 

ab20.34 

±3535 

ab10.00 

G7 ±0.24 

a0.01 

±0.21 

ab0.00 

±0.09 

ab0.01 

±6090 

a26.94 

±5701 

a28.03 
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metabolic diseases222324
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35

اضداد مرض  الطحال الغدة الصعترية غدة  فابريشا المعاملات

 النيوكاسل

اضداد مرض 

 الكمبورو

G1 ±0.11 

0.01 

±0.21 

0.09 

±0.18 

0.01 

±4669 

b23.46 

±3174 

b13.51 

G2 ±0.09 

0.09 

±0.30 

0.08 

±0.13 

0.03 

±4644 

b26.53 

±3151 

b34.66 

G3 ±0.07 

0.02 

±0.26 

0.11 

±0.16 

0.03 

±5158 

b10.50 

±6845 

a66.26 

G4 ±0.07 

0.00 

±0.27 

0.04 

±0.15 

0.02 

±7325 

a11.82 

±3269 

b23.66 

G5 ±0.09 

0.02 

±0.34 

0.06 

±0.19 

0.03 

±4339 

b14.90 

±4249 

b38.19 

G6 ±0.07 

0.00 

±0.28 

0.06 

±0.14 

0.02 

±6557 

ab37.36 

±5537 

ab10.00 

G7 ±0.10 

0.01 

±0.33 

0.07 

±0.15 

0.03 

±8425 

a28.55 

±7731 

a34.33 

 * * غ.م غ.م غ.م مستوى المعنوية
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cytokines35

 Interleukin 4IL-4Interleukin 6(IL-6

25

301357

2620715

Immunoglobulin A (IgA)
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Natural killer cellsPhagocytes29 Apoptosis

30Thymosin

Thymus glandT cells 31

Interferon Interleukin 2 (IL-2

32

EC33

341

2135
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0.05pG1
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ASTALT

G3G4G6G7G1

835G2G5G6G7G1

AST0.01pG3(G7G1

G1ALT
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خلايا الدم  المعاملات

 المضغوطة )%(

الخلايا 

المتغايرة / 

 الخلايا اللمفية

 حامض البوليك

مل  100)ملغم/

 مصل دم(

 الكرياتينين

مل  100)ملغم/

 مصل دم(

 ASTانزيم 

 )وحدة دولية/لتر(

 ALT انزيم 

 دولية/لتر()وحدة 

G1 ±27.33 

a2.60 

±0.23 

b0.00 

±3.90 

a0.00 

±0.23 

0.00 

±122.33 

0.66 

±18.33 

bc0.66 

G2 ±25.33 

b0.33 

±0.26 

a0.01 

±4.03 

a0.03 

±0.20 

0.00 

±124.66 

1.76 

±20.66 

a0.33 

G3 ±28.33 

a2.02 

±0.24 

b0.00 

±3.16 

b0.36 

±0.20 

0.00 

±122.66 

1.20 

±17.66 

c0.66 

G4 ±27.00 

a1.15 

±0.22 

b0.00 

±3.00 

b0.30 

±0.20 

0.00 

±124.66 

1.20 

±20.33 

ab0.66 

G5 ±29.33 

a2.17 

±0.24 

b0.01 

±3.86 

a0.03 

±0.20 

0.00 

±124.66 

2.02 

±20.66 

a0.66 

G6 ±26.33 

ab1.85 

±0.23 

b0.00 

±3.70 

ab0.05 

±0.20 

0.00 

±123.00 

0.57 

±19.66 

abc0.80 

G7 ±27.33 

a1.20 

±0.24 

b0.00 

±3.00 

b0.32 

±0.20 

0.00 

±120.33 

2.54 

±20.33 

ab0.33 
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خلايا الدم  المعاملات

 المضغوطة )%(

الخلايا 

المتغايرة / 

الخلايا 

 اللمفية

 حامض البوليك

مل  100)ملغم/

 مصل دم(

 الكرياتينين

 100)ملغم/

 مل مصل دم(

 ASTانزيم 

 )وحدة دولية/لتر(

 ALT انزيم 

 )وحدة دولية/لتر(

G1 ±32.00 

ab1.15 

±0.29 

0.00 

±4.30 

a0.00 

±0.20 

0.00 

±140.33 

0.88 

±41.00 

ab 0.00 

G2 ±34.00 

a1.15 

±0.28 

0.00 

±4.20 

ab0.05 

±0.26 

0.03 

±141.66 

0.88 

±41.33 

ab1.4 

G3 ±28.66 

c1.45 

±0.29 

0.00 

±4.16 

b0.00 

±0.23 

0.03 

±141.00 

1.15 

±40.00 

ab0.57 

G4 ±29.66 

c2.17 

±0.28 

0.00 

±3.90 

d0.05 

±0.20 

0.00 

±139.66 

0.66 

±40.66 

ab0.88 

G5 ±32.66 

ab2.02 

±0.28 

0.00 

±3.86 

d0.03 

±0.20 

0.00 

±141.33 

1.20 

±42.66 

a0.88 

G6 ±31.33 

b3.17 

±0.29 

0.00 

±4.03 

c0.03 

±0.23 

0.03 

±140.33 

0.33 

±42.33 

ab0.33 

G7 ±32.00 

ab1.15 

±0.28 

0.00 

±3.43 

e0.03 

±0.23 

0.03 

±140.66 

1.72 

±39.66 

b0.66 

مستوى 

 المعنوية

 * غ.م غ.م ** غ.م *
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