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SUMMARY 

 

 The effect of anti-heat stress agents on growth, immunity, lipid peroxidation and some physiological 

traits in Japanese quail during hot summer season were investigated. A total of 360 one day old 

Japanese quail chicks were randomly distributed into six groups of 60 chicks, with almost similar 

initial average live body weight (LBW) in three replicates of 20 birds each. Experimental treatments 

included three vitamin C (AA) levels (0.0, 0.5 and 1g/kg diet) and two acetylsalicylic acid (ASA) levels 

(0.0 and 0.5 g/kg diet) in a factorial design (2x3). All groups were exposed to high ambient 

temperature of Egyptian summer season until the end of experimental period with the lay of the 1
st
 egg.  

 The result showed that, the highest (P<0.05) LBW and body weight gain (BWG) and the best feed 

conversion ratio (FCR), from 0 to 6 week of age (WOA), were observed for chicks of ASA or ascorbic 

acid (AA) at both levels. Moreover, chicks in control group consumed insignificantly less feed during 

the whole experimental period when compared with the non supplemented.  Additionally, there was no 

significant difference between the low and high level of AA. Lower rectal temperature (RT) and 

respiration rate (RR) were associated with dietary provision of either AA or ASA. Serum concentration 

of total protein, albumin, glucose, total lipids, cholesterol, uric acid and the activity of 

malondialdehyde (MDA) as well as,  AST and ALT were significantly decreased  in chicks received 

either ASA or AA indicating better protection of liver tissues from being destroyed in response to heat 

stress of summer season. On the other hand, significant increase in serum concentration of thyroid 

gland hormones (T3 and T4) and their conversion ratio (T3/T4 ratio) were detected comparable to the 

non supplemented control group. Chicks of either AA or ASA had higher total and IgG anti NDV 

antibodies seven d post- secondary NDV immunization. However, the relative weights of thymus, spleen 

and bursa were significantly increased with the addition of AA but not with ASA. Earlier age at sexual 

maturity and higher relative weights of reproductive organs (testis, ovary and oviduct) was found for 

the supplemented birds compared with the non supplemented ones. The interaction between AA and 

ASA was significant for LBW, BWG, serum levels of glucose, cholesterol, total lipid and MDA and not 

significant for the FC, FCR, and serum total protein and its fraction during the whole experimental 

period. Moreover, insignificant difference was found between the high and low level of AA.  

 It could be concluded that, addition of either ASA or AA at the dosage of 0.5g/kg diet is practically 

effective in ameliorating the deleterious effects of hot summer and enhancing the general performance, 

immunity and physiological homeostasis of Japanese quail during the grower period.  
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INTRODUCTION 

 

 Heat stress is one of the most important 

factors adversely effecting overall production 

in many regions of the world. Large economic 

losses occur because of mortality, decreased 

production and reduces of immune response in 

relation to high environment temperature 

(Younis, 2007 a,b). 

 The expression of heat stress in poultry 

production can be described as “acute” or 

“chronic”, acute heat stress refers to short and 

sudden periods of extremely high temperature, 

whereas chronic heat stress refers to an 

extended periods of elevated temperature 

(Aengwanich, 2007).  Acute stress caused by 

sudden increases in temperature results in large 

number of death and evokes a wide range of 

behavioral, biochemical, physiological and 

molecular adjustments (Etches et al., 1995). 

The nature and magnitude of these adjustments 

depend upon the degree of heat stress imposed. 

Typical responses include elevations in plasma 

concentrations of corticosteroids (5-folds), 

protein, glucose, sodium and decrease in 

relative weights of adrenal, bursa, spleen and 

thyroid (Whitehead and Keller, 2003 and Abou 

El-Soud et al., 2006). At high ambient 

temperature, growth rate decreased as the 

results of the reduced appetite and food intake 

and respiratory rate increases, causing 

respiratory alkalosis (North and Bell, 1990 and 

Mebta and Sbingari, 1999). 
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 Several methods are available to elevate the 

negative effect of high environment 

temperature on performance of poultry. 

Because of the high cost and impracticality of 

cooling animal buildings, interesting dietary 

manipulations has increased.  Vitamin, mineral 

and drug supplementation as a single or in 

combination have been investigated to 

alleviate the detrimental effects of high 

environmental temperatures. Use of these 

compounds to ameliorate or prevent bird stress 

is ethically important, and may also be of use 

in improving our understanding of the complex 

physiological and behavioral aspects of stress. 

However, the use of vitamins, minerals and 

other dietary substances may provide a less 

expensive, and thus more readily available, 

alternative to other anti-stress drugs, if they 

can be shown to remove or, at least, mitigate a 

harmful consequence of the stress response. 

Two previously tested compounds are ascorbic 

acid (AA) and acetyl salicylic acid (ASA) (Ali 

and Al-Qarawi (2010).  

 Studies have shown that, antioxidant 

nutrient supplementation; especially ascorbic 

acid or vitamin C (VC) can be used to 

attenuate the negative effects or environmental 

stress (Sahin et al., 2003). Ascorbic acid (AA) 

synthesizes in avian kidneys has been 

demonstrated to protect the birds from heat 

stress and improve disease resistance in birds 

by optimizing the function of the immune 

system (Wu et al., 2000 and Lohakare et al., 

2005). The beneficial effect of supplemental 

ascorbic acid in stressful situations in poultry 

has been reported by (Mckee et al., 1997; 

Sahin, et al., 2003a, b). During heat stress the 

endogenous ascorbic acid produced is rapidly 

consumed and amount synthesized fall below 

bird’s requirements. Pardue and Thaxton 

(1986) reported that ascorbic acid synthesis is 

inadequate under stress conditions such as low 

or high environmental temperature, humidity 

and parasitic infestation (Kultu and Forbes, 

1993 and Sahin et al., 2002). There has been 

considerable interest in the possible nutritional 

role for ascorbic acid on the basis that 

endogenous synthesis may not be adequate to 

meet the full needs of poultry at all times or 

requirements for VC may be increased under 

certain circumstances as stressful conditions 

(Whitehead and Keller, 2003).  

 Ascorbic acid supplementation improved 

performance of heat challenged broiler 

chickens and lowered corticosterone level in 

the blood (Pardue et al., 1985). Thus, 

substantial attention has been paid to the role 

of nutritional additives to minimize the effect 

of heat stress. Dietary VC alleviated the effects 

of heat stress in poultry (Pardue and Thaxton, 

1986). Ascorbic acid plays an important role in 

the synthesis of steroid hormones. These are 

responsible for mobilizing the energy needed 

for various vital functions, among other things, 

for maintaining body temperature. If there is a 

VC deficiency corticosteroids are formed 

inadequately. Moreover, corticosteroids and, 

indirectly VC, play an important role in 

immunity processes (Seeman, 1991). One of 

the hormonal responses to heat stress is an 

increase in the level of corticosterone in blood, 

the primary glucocorticoid hormone produced 

by the avian adrenal gland. 

 The other compound is acetylsalicylic acid 

(ASA), the active ingredient of Aspirin, which 

is a well known as an antipyretic drug 

(Weissmann, 1991). Aspirin inhibits 

prostaglandin synthesis and “resets the 

hypothalamic thermostat”. It has been 

demonstrated that feeding ASA to chickens 

during heat stress lowers body temperature. 

Abou El-Soud et al. (2006) and Hassan et al. 

(2003) in laying Japanese quail and Tras et al. 

(2000) in broiler chicks reported that ASA 

supplemental decreased body temperature and 

improved the destructive effect of heat stress. 

But, McDaniel and Parker (2004) found no 

beneficial effect on broiler and broiler breeder 

performance, respectively.  

 Although many studies are available on 

broiler and chickens, little on growing 

Japanese quails chicks is available concerning 

these substances on physiological and 

immunological parameters. Thus the purpose 

of the present study was to determine the role 

of combined ascorbic acid (AA), and  

acetylsalicylic acid (ASA) treatment in 

minimizing the negative effects of heat stress 

on performance and some physiological and 

immunological status in Japanese quails raised 

(or reared) under hot summer condition. 

 

MATERIALS AND METHODS 
 

Birds, Diet and Experimental Design: 

 Three hundred sixty, one day old Japanese 

quail chicks were randomly distributed in a 

factorial design into six treatments (2 x 3). 

There were three replicates of 20 birds each. 

Experimental treatments included three 

vitamin C levels (0.0, 0.5 and 1g/kg diet) and 

two ASA levels (0.0 and 0.5 g/kg diet) in 

factorial (3x2) design. At the age of 35 days 

birds were transferred to the breeding cage 

until the age of 1
st
 egg. All groups were 

exposed to high ambient temperature of 

Egyptian summer season until the end of 

experimental period with the lay of the 1
st
 egg. 

Feed and water were provided for ad libitum 

consumption throughout the experimental 

period. The grower diet was formulated to 

meet al.l requirements recommended by NRC 
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(1994). Chicks were maintained on a light 

cycle of 16L: 8D.  
 

Data Collection: 

 The individual live body weight (LBW) 

and feed consumption (FC) were biweekly 

recorded at the beginning of the experiment till 

the 6
th

 wk of age then; the body weight gain 

(BWG) and feed conversion ratio (FCR) were 

calculated.  Rectal temperature (RT) was 

measured by inserting a probe of electronic 

thermometer two cm inside the cloaca for a 

minute. Respiration rate (RR) was measured 

by counting the movement of body wall for a 

minute. Both measurements were taken 

simultaneously, at two wk intervals. All chicks 

were vaccinated against Newcastle Disease 

virus (Lasota strain vaccine) at day 21 and 

repeated at day 28. Serum samples were 

collected seven days after the first and second 

immunization respectively to evaluate the 

primary and secondary antibody responses 

(Hitchner et al. 1980). The antibody responses 

were measured using a micro- 

heamagglutination technique as described by 

Dix and Taylor (1996). The antibody data were 

expressed as the log 2 of the reciprocal of the 

highest dilution given visible agglutination. 

The total mercaptoethanol-sesitive (MES, 

presumably IgM) and mercaptoethanol-

resistsnt (MER, presumably IgG) anti-NDV.   

 At the 6th WOA samples of birds (males 

and females) were randomly taken from each 

treatment, weighed, slaughtered and their 

feather were removed. The bursa of Fabricius, 

spleen, thymus, testis, ovary and oviduct were 

removed and weighed to the nearest of 

milligram, then expressed as percentage of live 

body weight. Serum samples were assigned for 

determination of glucose, total protein, 

albumin, total lipids, cholesterol, aspartate 

aminotransferase (AST) and alanin 

aminotransferase, (ALT) using available 

commercial kits. Globulin was calculated by 

subtraction of serum albumin from total 

protein. The determination of serum 

malondialdehyde (MDA) as a marker of lipid 

peroxidation was based on a colorimetric 

method described by Uchiyama and Mihara 

(1978). Spectrophotometer was adjusted to 

read the absorbance at a wave length of 535 

nm. Serum concentration of triiodothyronine 

(T3) and thyroxine (T4) were determined using 

commercial enzyme immunoassay test kit 

produced by Cal-Tech Diagnostics, Inc. Chino, 

California, USA. The age at sexual maturity 

was measured in days as indicated by the lay 

of 1st egg.  
 

The temperature- humidity index (THI): 

 Values inside the quail production unit 

during the period of the experimental work 

were recorded during summer season. The 

temperature-humidity index (THI) was 

estimated according to livestock and poultry 

Heat stress Indices, Agricultural Engineering 

Technology Guide, Clemson University, 

Clemson, Sc 29634, USA, using the following 

formula : THI=db °F-(0.55 RH) (db°F-58.00) 

where db °F=dry bulb temperature in 

Fahrenheit and RH=relative humidity (RH% 

÷100).. The average values of THI obtained in 

this experiment were 90.07 (maximum), 71.92 

(minimum) during July and 86.39 (maximum), 

70.34 (minimum) during August respectively. 

The obtained values of THI were classified as 

follows: less than 82= absence of heat stress, 

82 to < 84=moderate heat stress, 84 to <86= 

severe heat stress and over 86= very severe 

heat stress.  

 

Statistical Analysis: 

 Data were subjected to two way analysis of 

variance using general linear model described 

in SAS User’s Guide (SAS Institute, 1996). 

Differences among means were tested using 

Duncan’s multiple rang test (Duncan, 1955). 

Percentages of slaughter traits were divided by 

100 and subjected to arc sin transformation of 

the square root before analysis: however actual 

percentage means are presented.  
 

 

RERULTS AND DISCUSSION 
 

Growth Performance: 

 From the data of Table (1), non significant 

effect of treatments on LBW was noticed 2 

wks post starting treatments. However a 

significant difference (P≤0.05) among 

treatment groups was detected 2 and 4 wks 

later, yet the highest LBW and BWG were 

observed by chicks in treatment groups which 

received ASA at the dosage of 0.5g/kg or AA 

at 0.5 or 1.0 g/kg diet. Moreover, insignificant 

difference was noted between both the high 

and low levels of AA. These results are in 

agreement with those of Kadim et al. (2008) 

and Roussan et al. (2008).  It is known that an 

ambient temperature of 32-35 C° is most 

appropriate for brooding chicks (Gietema, 

1996) and therefore young chicks are more 

adaptable to high temperature than mature ones 

(Payne and Wilson, 1999). Apparently, the 

beneficial effects of AA supplementation 

would be most expressed under high ambient 

temperature. Poultry have ability to synthesize 

ascorbic acid but this ability was inadequate 

under stress temperature, high humidity, a high 

productive rate and parasitic infestation 

(Roussan et al., 2008). 
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Table 1. Growth performance of Japanese quail chicks as influenced by supplemental ascorbic 

acid (AA) or acetylsalicylic acid (ASA) during hot summer season 

Variable 
Age 

(wk) 

ASA level (gm/kg 

diet) 

Vitamin C level (gm/kg diet) 
Overall 

Mean 
SEM 

Sig. 

of 

inter. 
0.0 0.5 1.0 

L
iv

e 
B

o
d

y
 W

ei
g

h
t 

(L
B

W
 (

g
m

))
 

initial 

0.0 6.95 7.05 6.89 6.96 

0.07 NS 0.50 7.11 6.91 6.93 6.98 

Overall mean 7.03 6.98 6.92  

2 

0.0 70.06 70.48 68.70 69.75 

0.54 NS 0.50 69.64 69.50 69.07 69.40 

Overall mean 69.85 69.99 68.88  

4 

0.0 152.18 174.39 165.61 164.06
B
 

8.08 ** 0.50 167.35 169.84 172.80 170.00
A
 

Overall mean 159.77
b
 172.11

a
 169.21

a
  

6 

0.0 205.83 225.50 228.35 219.89
B
 

3.98 * 0.50 214.87 237.32 231.35 227.85
A
 

Overall mean 210.35
b
 231.41

a
 229.85

a
  

B
o

d
y

 W
ei

g
h

t 
G

ai
n

 (
B

W
G

 (
g

m
))

 

0-2 

0.0 63.10 63.43 61.81 62.77 

2.12 NS 0.50 62.54 62.59 62.15 62.42 

Overall mean 62.82 63.52 61.97  

2-4 

0.0 82.12 103.91 96.91 94.31
B
 

10.89 * 0.50 97.72 100.34 103.74 100.59
A
 

Overall mean 89.92
b
 102.12

a
 100.32

a
  

2-6 

0.0 135.76 155.01 159.65 150.14
B
 

5.63 * 0.50 145.24 167.82 162.29 158.45
A
 

Overall mean 140.50
b
 161.42

a
 160.97

a
  

0-6 

0.0 198.88 218.45 221.46 212.93
B
 

8.43 * 0.50 207.76 230.41 224.42 220.86
A
 

Overall mean 203.32
b
 224.43

a
 222.94

a
  

F
ee

d
 C

o
n

su
m

p
ti

o
n

 (
F

C
 (

g
m

))
 

0-2 

0.0 97.65 96.43 95.66 96.58 

4.47 NS 0.50 94.88 97.43 98.11 96.80 

Overall mean 96.27 96.93 96.88  

2-4 

 

0.0 313.00 329.00 335.50 325.67
B
 

24.50 * 0.50 339.00 347.50 359.00 345.00
A
 

Overall mean 326.00
b
 338.75

a
 347.25

a
  

2-6 

0.0 637.50 640.50 648.50 641.83 

47.75 NS 0.50 648.50 655.00 655.50 652.80 

Overall mean 643.00 647.50 652.00  

0-6 

0.0 735.15 736.93 744.16 738.75 

41.19 NS 0.50 743.38 752.43 753.61 749.79 

Overall mean 739.27 744.68 748.88  

F
ee

d
 C

o
n

v
er

si
o

n
 R

at
io

 (
F

C
R

) 

0-2 

0.0 1.55 1.52 1.55 1.54 

0.002 NS 0.50 1.52 1.56 1.58 1.55 

Overall mean 1.53 1.54 1.56  

2-4 

 

0.0 3.81 3.17 3.45 3.48 

0.014 NS 0.50 3.47 3.46 3.46 2.46 

Overall mean 3.64
a
 3.31

b
 3.45

b
  

2-6 

0.0 4.69 4.13 4.06 4.29
A
 

0.005 * 0.50 4.46 3.90 4.04 4.13
B
 

Overall mean 4.58
a
 4.02

b
 4.05

b
  

0-6 

0.0 3.69 3.37 3.36 3.48 

0.003 NS 0.50 3.58 3.26 3.36 3.40 

Overall mean 3.64
a
 3.32

b
 3.36

b
  

a-c Means within a column (having capital letters) or a row (having small letters) are significantly different 

(P≤0.05). NS= not significant; *= (P≤0.05). 

 

 Concerning feed consumption data, it 

generally observed that chicks in control group 

consumed insignificantly less feed during the 

most experimental period except during the 

period from 2 to 4 WOA (P≤0.05) when 

compared with the other groups (Table 1). This 
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result supported the recent finding of Ali and 

Al-Qarawi (2010) and Tuleun et al. (2011) that 

the addition of antioxidant, AA may scavenge 

the free radicals generated by high ambient 

temperature, leading to improved feed 

consumption. In this connection, Kadim et al. 

(2008) revealed that under the conditions of 

heat stress and absence of using anti-stress 

agents, birds reduce their feed consumption to 

diminish the thermogenic effect associated 

with nutrients absorption assimilation and 

utilization. 

 Data of cumulative FCR, from 0 to 6 

WOA, were significantly improved with 

supplemental AA comparable to ASA and non 

supplemented groups (Table 1). Additionally, 

there was no significant difference between the 

low and high level of AA. These results agreed 

with those obtained by Sahin et al. (2003), 

Lohakare et al. (2005), Kadim et al. (2008) 

and Roussan et al. (2008). The depression in 

growth rate and body weight gain at high 

temperature (30-33 °C) might have been 

caused by many factors, including decreased 

feed consumption inefficient digestion, 

impaired metabolism and genetic background 

(Tayeb, 2009). In addition, Laura et al. (2009) 

illustrated that the stress of high ambient 

temperature can induce an inflammation in the 

intestine thereby increasing the risk for lower 

increase in villus/crypt ratio which introduce 

syndrome of chronic enteritis and can be 

characterized by decreasing the digestibility 

which produced low production. 

 Also, the data in table (1) noticed that AA 

and ASA interaction was significant for LBW 

and BWG and not significant for the FC and 

FCR during the whole experimental period.  

 It was assumed that improvement in 

performance data is associated with the 

suppressed stress responses indicated by the 

reduction on plasma corticosterone level, 

adonecorticotropic, and increased serum 

insulin, T3, and T4 concentration (Mckee and 

Harrison, 1995 and Lin et al., 2006). 

Moreover, Sahin et al. (2003) postulated that, 

through their effect as antioxidants, AA and 

ASA might have a protective effect on 

pancreatic tissue against oxidative damage. 

Consequently, they may help pancreas in 

secretion of digestive enzymes and insulin 

(known as an anabolic hormone for amino 

acids), in consequence improving digestion, 

absorption, utilization and retention of dietary 

nitrogen and minerals. Additionally, it is well 

known that AA improves assimilation by 

reduction of Fe
+3

 to Fe
+2

, which is better 

assimilated by the intestine, thus enhance 

resistance to infections. Oxidative lesions are 

leading to conformational modifications of 

proteins that could induce pancreatic enzymes 

inhibition and/or dietary protein resistance to 

digestion. Thereby, the presence of antioxidant 

agent like AA could partially interfere with 

oxidative protein denaturation and can improve 

digestibility of nutrients and FCR (Pinar, 

2008).    

 On the other hand, the present results are in 

disagreement with Stillborn et al. (1988) who 

reported that AA and ASA in the diet at 

various concentrations were without beneficial 

effect on broiler growth or feed efficiency. 

Also, Konka et al. (2008) found that LBW, FC 

and FCR of the turkeys were not affected by 

dietary AA during the high summer 

temperature.  
 

Rectal Temperature (RT) and Respiration 

Rate (RR): 

 The effects of either AA or ASA or both on 

RT and RR of Japanese quail chicks under the 

conditions of summer season are presented in 

Table (2). The results showed a significant 

reduction in both traits throughout the 

experimental period due to supplementation of 

either AA or ASA comparable to the non 

supplemented control group. The observed 

effect of dietary AA supplementation are in 

accordance with those found in turkey 

(Adenkola and Ayo, 2009); broiler chicks 

(Tayeb et al., 2011) and in laying hens (Hassan 

et al. (2011).  Yahav et al. (1997) attributed the 

useful effect of AA on thermoregulation during 

heat stress to the enhancement of heat 

dissipation and reducing oxygen utilization. In 

a similar manner, Kultu and Forbes (1993) 

reported that heat-stressed birds given AA 

exhibited relatively less panting than their non-

supplemented counterparts. 

 Concerning the effect of supplemental 

ASA, the current results confirmed those found 

by Abu El-Soud et al. (2006). They indicated 

that feeding laying Japanese quail on either 

500 or 1000 ppm ASA under hot summer 

season significantly decreased RT. However, 

McDaniel and Parker (2004) reported that 

dietary supplementation of ASA failed to 

decrease the RT of heat stressed roosters. The 

beneficial effect of ASA in reduction the RT 

during heat stress could be ascribed to the 

known action of ASA as antipyretic drug. It 

could inhibit the prostaglandins synthesis and 

reset the hypothalamic thermostat. 

Prostaglandins have been proposed as feasible 

mediators of the unfavorable effects of high 

ambient temperature (Weissmann, 1991). 

Besides, it could be speculated that heat stress 

episode can lead to generation of free radicals, 

which are exergonic. They contribute with 

failure of the thermoregulation process to the 

increased rectal temperature observed during 

stress condition of summer season. Thereby, 

dietary supplementation of these two 
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antioxidant agents could attenuate the 

deleterious oxidative stress. 

 

 

Table 2. Rectal temperature and respiration rate of Japanese quail chicks as influenced by 

supplemental ascorbic acid (AA) or acetylsalicylic acid (ASA) during hot summer season 

Variable 
Age 

(wk) 

ASA level (gm/kg 

diet) 

Vitamin C level (gm/kg diet) 
Overall 

Mean 
SEM 

Sig. 

of 

inter. 
0.0 0.5 1.0 

R
ec

ta
l 

te
m

p
. 

(R
T

) 2 

0.0 42.41 40.02 40.49 41.24
A
 

0.52 NS 0.50 41.17 40.25 40.19 40.52
B
 

Overall mean 41.79
a
 40.66

b
 40.35

b
  

4 

0.0 41.58 40.24 40.93 40.88
A
 

0.19 * 0.50 40.70 40.40 40.28 40.41
B
 

Overall mean 41.22
a
 40.32

b
 40.55

b
  

6 

0.0 41.98 40.93 40.41 41.06
A
 

0.30 * 0.50 40.60 40.18 40.76 40.48
B
 

Overall mean 41.24
a
 40.56

b
 40.57

b
  

R
es

p
ir

a
ti

o
n

 r
a

te
 (

R
R

) 

2 

0.0 104.67 84.00 80.57 89.73
A
 

5.01 * 0.50 86.29 80.0 78.00 81.39
B
 

Overall mean 95.41
a
 82.25

b
 79.20

b
  

4 

0.0 79.14 64.67 57.71 67.30
A
 

2.77 * 0.50 63.60 63.14 59.71 62.00
B
 

Overall mean 72.67
a
 63.85

b
 58.71

b
  

6 

0.0 80.57 56.57 56.00 64.8
A
 

3.04 * 0.50 63.33 56.57 62.67 60.63
B
 

Overall mean 72.11
a
 56.57

b
 59.33

b
  

a-c Means within a column (having capital letters) or a row (having small letters) are significantly different 

(P≤0.05). NS= not significant;  *= (P≤0.05). 

 

 The interaction between the AA and ASA 

respecting the RT and RR was significant for 

RT at 4 and 6 wks post treatment, and at all  

estimated ages for RR. These might indicate 

the magnitude of their effects in improving the 

hypothalamic thermoregulation of Japanese 

quail chicks during hot summer condition. 
 

Serum Metabolites and Lipid Peroxidation: 

 It is clearly shown from Table (3) that 

serum level of both total protein and albumin 

were significantly increased in control group, 

due to the stress of hot summer, when 

compared with those of either ASA or AA 

groups at high and low levels. Similar trend, 

however insignificant, was found for the serum 

globulin concentration and the 

albumin\globulin (A/G) ratio. The elevation in 

the serum proteins and its fractions in the 

control chicks may be attributed to increased 

protein catabolism associated with 

corticosteroid release. Whereas, the lower 

values observed for the supplemented groups 

may be due to lower corticosteroids levels and 

therefore a reduction in protein-derived 

gluconeogenesis (Pardue et al., 1985). Also, 

Yahav et al. (1997) reported that high ambient 

temperature resulted in blood hypervolemia to 

provide the fluid needed for heat dissipation by 

panting. This hypervolemia may be referred to 

considerable increase in total blood proteins. It 

is note worth that, albumin/globulin (A/G) 

ratio has been well known as an indicator for 

the metabolic activities and immune resistance. 

AS well as, the low A/G ratio indicates more 

disease resistance and immune response 

(Griminger, 1986). This might indicate better 

immunity and disease resistance for the chicks 

of ASA or AA compared to those of control 

group. In accordance with the present finding, 

Bealish (2011) pointed out that serum blood 

globulin in male Japanese quails was increased 

due to supplemental AA at the dosage of 

0.08% indicating that this may has a benefit in 

diseases resistance. 

 Data presented in Table (3) showed a 

significant reduction in serum concentration of 

glucose, total lipids, cholesterol and the 

activity of malondialdehyde (MDA) in chicks 

received either ASA or AA during summer 

season comparable to chicks of control basal 

diet. Moreover, insignificant difference was 

found between the high and low level of AA. 

The observed reduction in serum glucose is in 

agreement with the results of Mohammed 

(2010) who found a negative linear 

relationship between the blood concentration 

of glucose and drinking water level of ASA. 

Also, Tayeb et al. (2011) showed that glucose 

was significantly highest in broiler control 

groups with no AA supplement compared with 

the supplemented ones. In a similar trend,  

Sahin et al. (2002) and Abou El-Soud et al. 

(2006) fed Japanese quail chicks and hens on 
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diets provided with AA and ASA, respectively. 

They reported that AA and ASA treatment 

caused a significant reduction in serum glucose 

and cholesterol. However, the results of 

Mehmet (2005) and Usman et al. (2008) 

contradicted with the present findings. The 

effect of ASA and AA on both 

hypocholesteremia and hypoglycemia during 

thermal stress could be attributed to their 

action in reducing the secretion and/or 

synthesis of glucocorticoids as well as, 

mobilization of cholesterol from peripheral 

tissues (Kultu and Forbes, 1993 and Abou El-

Soud et al., 2006). Sahin et al. (2003 a,b) 

illustrated that during periods of heat stress, 

increasing concentrations of corticosterone was 

paralleled to increases in serum glucose and 

cholesterol concentrations. This was probably 

due to the greater catabolic effect of 

corticosterone.  

 

 

Table 3. Serum metabolites and lipid peroxidation of Japanese quail chicks as influenced by 

supplemental ascorbic acid (AA) or acetylsalicylic acid (ASA) during hot summer season 

Variable 
ASA level 

(gm/kg diet) 

Vitamin C level (gm/kg diet) 
Overall 

mean 
SEM 

Sig. 

of 

inter. 
0.0 0.5 1.0 

Total protein 

(g/dL) 

0.0 4.50 4.35 4.39 4.413
A
 

0.07 NS 0.50 3.90 3.71 3.77 3.793
B
 

Overall mean 4.20
a
 4.03

b
 4.08

b
  

Albumin (A) 

(g/dL) 

0.0 2.29 2.11 2.13 2.176
A
 

0.01 NS 0.50 1.88 1.80 1.82 1.833
B
 

Overall mean 2.085
a
 1.955

b
 1.975

b
  

Globulin (G) 

(g/dL) 

0.0 2.21 2.24 2.26 2.236
A
 

0.05 NS 0.50 2.02 1.91 1.95 1.96
B
 

Overall mean 2.115 2.075 2.105  

A/G ratio 

0.0 1.036 0.942 0.942 0.973 

0.01 NS 0.50 0.93 0.942 0.933 0.933 

Overall mean 0.985 0.942 0.938  

Glucose (mg/dL) 

0.0 254.68 237.10 233.67 242.62
A
 

9.91 * 0.50 233.75 238.96 228.74 233.52
B
 

Overall mean 244.22
a
 238.03

ab
 230.98

b
  

Total lipid 

(mg/dL) 

0.0 1466.50 1178.58 1089.22 1258.63
A
 

26.50 * 0.50 1269.85 1115.60 1148.50 1181.65
B
 

Overall mean 1368.18
a
 1147.09

b
 1121.56

b
  

Cholesterol 

(mg/dL) 

0.0 421.56 352.17 326.99 366.91
A
 

29.94 * 0.50 295.31 277.04 270.51 280.95
B
 

Overall mean 358.43
a
 314.61

b
 296.19

b
  

Malondialdehyde 

(MDA) (535nm) 

nmol/mL 

0.0 0.210 0.182 0.160 0.182
A
 

0.0002 * 0.50 0.192 0.175 0.164 0.175
B
 

Overall mean 0.202
a
 0.179

b
 0.162

c
  

a-c
 Means within a column (having capital letters) or a row (having small letters) are significantly 

different (P≤0.05). NS= not significant.  *= (P≤0.05). 

 

 The interaction between AA and ASA was 

significant for serum levels of glucose, 

cholesterol, total lipid and MDA, but 

insignificant for total protein and its fraction. 

 It is known that heat stress induces 

oxidative damage through producing free 

radicals such as O and OH that caused pro-

inflammatory cytokines, IL-1, IL-6 and TNF-α 

(Kanazawa, 2007). This is leading to death due 

to heart failure and blood circulation 

dysfunction (Vila et al., 2007). As well as, 

these free radicals can damage cell membranes 

by inducing lipid per oxidation of 

polyunsaturated fatty acids in the cell 

membrane. Moreover, the oxidative damage of 

proteins can result in reducing the biological 

functions and enhanced susceptibility to 

proteolysis (Abou El-Soud et al., 2006). It is 

observable that supplemental ASA and/or AA 

decreased, in a dose dependent manner, the 

level of MDA which is considered as an 

indicator for oxidative stress,. This reduction 

could be related to adjusting the levels of 

corticosterone and T3. Taniguchi et al. (1999) 

showed that corticosterone induced elevation 

of blood MDA in broiler. Furthermore, Ipek et 

al. (2007) reported that vitamin C is considered 

as a primary antioxidant in the biological 

systems and break the chain of lipid per 

oxidation in cell membranes. 
 

Liver, Kidney and Thyroid Functions: 

 Results in Table (4) indicated that adding 

of either AA or ASA significantly reduced the 

liver enzyme activities (AST and ALT) 

compared with the non supplemented control 
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group. Since the elevation of both enzymes is 

considered as a sensitive index of hepatic 

dysfunction. The present result may reflect 

liver disturbances of control group. Therefore 

the results indicated that supplemental of AA 

and/or ASA could protect the liver tissues from 

being destroyed in response to heat stress of 

summer season. In accordance with our this 

finding, Khan and Sardar (2005) showed that 

activities of blood enzymes (ALT, AST) in 

groups layers supplemented with vitamin C 

was lower (P≤0.01) than those of groups 

without. According to Bhatti et al. (2003) and 

Bhatti and Dil (2005) alteration in serum 

enzymes activity under stress conditions occur 

due to malfunctioning of liver, as degenerating 

and necrotic cells leak enzymes from 

cytoplasm. 

 

 

Table 4. Liver, kidney and thyroid gland activities of Japanese quail chicks as influenced by 

supplemental ascorbic acid (AA) or acetylsalicylic acid (ASA) during hot summer season 

Variable 
ASA level 

(gm/kg diet) 

Vitamin C level (gm/kg diet) Overall 

mean 
SEM 

Sig. of 

inter. 0.0 0.5 1.0 

AST  (U/I) 

0.0 120.03 88.49 90.00 100.79 

33.97 * 0.50 103.27 92.12 96.08 97.45 

Overall mean 111.65
a
 90.30

b
 93.32

b
  

ALT  (U/I) 

0.0 22.93 18.80 19.14 20.45 

3.48 NS 0.50 22.63 18.43 18.72 20.01 

Overall mean 22.78
a
 18.61

b
 18.91

b
  

Uric acid 

(mg/dL) 

0.0 2.88 2.48 2.39 2.62
A
 

0.05 NS 0.50 2.70 2.10 2.11 2.30
B
 

Overall mean 2.80
a
 2.28

b
 2.24

b
  

Creatinine 

(mg/dL) 

0.0 2.01 1.90 1.83 1.93 

0.02 NS 0.50 1.97 1.87 1.90 1.91 

Overall mean 1.99 1.88 1.87  

T3 (ng/ml) 

0.0 3.29 3.98 4.23 3.84
B
 

0.05 NS 0.50 3.54 4.15 4.75 4.15
A
 

Overall mean 3.42
c
 4.07

b
 4.49

a
  

T4 (ng/ml) 

0.0 13.32 14.73 16.30 14.78
B
 

0.38 NS 0.50 13.99 15.56 17.08 15.54
A
 

Overall mean 13.65
c
 15.15

b
 16.69

a
  

T3/T4 ratio 

0.0 0.25 0.27 0.26 0.26 

0.002 NS 0.50 0.25 0.27 0.28 0.27 

Overall mean 0.25
b
 0.27

a
 0.27

a
  

a-c Means within a column (having capital letters) or a row (having small letters) are significantly different 

(P≤0.05). NS= not significant. 

 

 Kidney functions were expressed by the 

level of uric acid and creatinine as shown in 

Table (4). The birds supplemented with 0.5 

g/kg diet ASA, 0.5 or 1 g/kg AA, had 

significantly and insignificantly lower serum 

level of uric acid and creatinine than control 

group, respectively. Thus, supplemental either 

AA or ASA might improve the utilization of 

dietary protein metabolism. Goldstein and 

Skadhauge (2000) stated that the end products 

of nitrogen metabolism excreted in the urine of 

birds include urates, ammonia, urea, creatinine, 

amino acids, and others.  

 Results in Table (4) indicated that 

supplementation diet with AA or ASA had 

significantly increased serum concentration of 

thyroid gland hormones (T3 and T4) and the 

their conversion ratio (T3\T4 ratio) comparable 

to the control group which was significantly 

(P≤0.05) the lowest among the whole 

experimental treatments. Thyroid gland is 

important in heat stress adaptation through its 

crucial role in regulating the metabolic role. In 

partial agreement with this result, Hassan et al. 

(2011) found that AA significantly increased 

T4 but did not influence the level of T3 

hormone. However, Abou El-Soud et al. 

(2006) showed that dietary ASA reduced 

serum concentration of T3 in laying Japanese 

quails reared under hot summer condition. The 

present results indicated that through their role 

in reducing the corticosterone level the ASA 

and/or AA have the potential for overcoming 

the detrimental effects of heat stress in 

growing Japanese quail. Durgan and Keksin 

(1998) reported a negative relationship 

between corticosterone and T3 concentrations 

during heat stress episode. 
 

Humeral Immunity against Avian Newcastle 

Disease Virus (NDV): 

 Antibody titers against avian Newcastle 

disease virus (NDV) with using AA and ASA 

are shown in table (5). When compared with 
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control, seven day post-primary NDV 

immunization, the all supplemented groups had 

numerically higher total, IgM and IgG anti 

NDV antibodies but the results were not 

significant. Concerning antibody production 

levels determined seven d post-second 

challenge with (NDV) the obtained results 

showed that, birds with no supplement had 

significantly (P≤0.05) the lowest total and IgG 

anti NDV antibodies when compared with 

those given ASA or AA at any level. It is 

suggested that supplementation of AA and/or 

ASA could promote the bird competency 

during periods of stress, reducing the adverse 

effects of stress and enhancing recovery from 

stressful periods. 

 

 

Table 5. Antibody titers against NDV of Japanese quail chicks as influenced by supplemental 

ascorbic acid (AA) or acetylsalicylic acid (ASA)  during hot summer season 

Variable Ig 
ASA level 

(gm/kg diet) 

Vitamin C level (gm/kg diet) Overall 

mean 
SEM 

Sig. of 

 inter. 0.0 0.5 1.0 

P
ri

m
a

ry
 i

m
m

u
n

e
 

 r
e
sp

o
n

se
 

Total 

0.0 3.91 4.22 4.44 4.17 

0.26 NS 0.50 4.38 4.44 4.33 4.38 

Overall mean 4.11 4.33 4.39  

IgM 

0.0 2.73 3.22 3.33 3.07 

0.31 NS 0.50 3.25 3.44 3.33 3.35 

Overall mean 2.95 3.33 3.33  

IgG 

0.0 1.18 1.00 1.11 1.10 

0.55 NS 0.50 1.13 1.00 1.00 1.03 

Overall mean 1.15 1.00 1.05  

S
ec

o
n

d
a

ry
 i

m
m

u
n

e
 

 r
e
sp

o
n

se
 

Total 

0.0 4.64 6.11 6.78 5.76
B
 

0.46 * 0.50 6.50 6.67 7.00 6.73
A
 

Overall mean 5.42
c
 6.39

b
 6.89

a
  

IgM 

0.0 1.27 1.22 1.33 1.28 

0.24 * 0.50 1.38 1.33 1.56 1.42 

Overall mean 1.32 1.28 1.44  

IgG 

0.0 3.36 4.89 5.44 4.48
B
 

0.50 NS 0.50 5.13 5.33 5.44 5.31
A
 

Overall mean 4.11
b
 5.11

a
 5.44

a
  

a-c Means within a column (having capital letters) or a row (having small letters) are significantly different 

(P≤0.05). NS= not significant;  *= (P≤0.05). 

 

 The current results are in harmony with 

Naseem et al. (2005) who used commercial 

mixture of AA plus ASA had achieved better 

antibody titer of broiler chicks kept under 

elevated temperature (34-3 EC). Also the 

enhancement in the antibody production during 

heat stress using AA and/or ASA agrees with 

those of Tayeb (2009) and Hassan et al. (2011) 

who showed that the supplementation of AA 

led to increase the immunity and thermo-

tolerance response of heat stressed birds. 

Several explanations were suggested for the 

obtained positive correlation between the 

immune response and the addition of AA and 

\or ASA. Several explanations were suggested 

for the obtained positive correlation between 

the immune response and the addition of AA 

and/or ASA during periods of heat stress 

exposure. First, it may be due to their 

antioxidant properties. They could help to 

protect immature lymphocytes from being 

damaged by free radicals due to oxidation 

(Amakye-Anim et al., 2000). Confirming to 

this suggestion is the current finding of MDA 

data (Table 5). Second, as a result of avoiding 

the detrimental effects of heat stress with 

supplemental AA and/or ASA, the T-cells 

increased the production of lymphokines such 

as interleukin-2 (IL-2), since IL-2 functions are 

known to stimulate lymphocyte proliferation 

and induce interferon-γ (INF-γ) (Schwagar and 

Schulze, 1998; Puthpongsiriporn et al., 2001). 

Third, the immunosuppressive effect of stress 

is thought to be mediated through the cytotoxic 

effect of adrenal steroids (Siegel, 1980). 

Controlling the rate of corticosterone release 

through inhibition of the 21-hydroxylase and 

11β- hydroxylase enzymes in the steroid 

biosynthetic pathway in the adrenal cortex was 

preferred in coping with stress (Gross, 1988). 

This might be achieved in the present study by 

the dietary AA and/or ASA. Fourth, the 

neuroendocrine-immune interactions may alter 

the immune response during thermal stress 

since, heat stress has been found to be linked 

with the increased plasma corticosterone level 

resulting in excess catabolism and decreased 

T3 concentration (Durgan and Keksin, 1998). 

Moreover, the reduction in the blood T3 level 

resulted in a decreased antibody response 

(Marsh and Scanes, 1994). Hence, through 

their effects in reducing thermal stress, AA 
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and/or ASA appear to improve the immune 

response of growing Japanese quail.    
 

Relative Weights of Lymphoid Organs: 

 From Table (6) it is clearly observed that 

supplementation of AA improved the immune 

status as reflected by the relative weights of 

lymphoid organs, which reflect the body's 

ability to afford lymphoid cells during an 

immune response. Significant differences were 

noted among the supplemented groups and the 

non supplemented one for the relative thymus, 

spleen and bursa weights. In which, the lowest 

values were achieved for the group of AA free 

diet. These results are in full agreement with 

those of Bashir et al. (1998) who reported that 

supplementation of AA increased the weight of 

bursa, thymus and spleen. As well, Naseem et 

al. (2005) showed that, bursa, thymus and 

spleen of heat stressed birds were atrophied but 

those of AA supplemented birds were not. 

Supplemental the antioxidant, AA might 

protect the lymphoid tissues from being 

damaged by the action of corticosterone 

produced under conditions of heat stress 

(Whitehead and Keller, 2003). Furthermore, it 

may be suggested that the interactions between 

endocrine and immune systems may be the 

reason for the observed hypertrophy of the 

lymphoid organs. Dietary provision of ASA 

had no significant effect whatsoever on the 

relative weights of any of the measured 

lymphoid organs under conditions of the 

current study. The significant interaction of 

AA by the ASA for the relative weights of 

spleen and bursa but not for thymus may 

indicate the magnitude of their effects, when 

used in combination, in enhancing the immune 

response and infectious resistance of quail 

grown during the hot summer season. 

 

 

Table 6. Lymphoid Organ relative weight of Japanese quail chicks as influenced by supplemental 

ascorbic acid (AA) or acetylsalicylic acid (ASA) during hot summer season 

Variable 
ASA level 

(gm/kg diet) 

Vitamin C level (gm/kg diet) 
Overall 

mean 
SEM 

Sig. 

of 

inter. 
0.0 0.5 1.0 

Thymus 

0.0 0.051 0.061 0.063 0.058 

0.005 NS 0.50 0.057 0.059 0.064 0.060 

Overall mean 0.054
b
 0.060

a
 0.064

a
  

Spleen 

0.0 0.054 0.07 0.066 0.063 

0.003 * 0.50 0.059 0.059 0.061 0.060 

Overall mean 0.057
b
 0.065

a
 0.064

a
  

Bursa 

0.0 0.079 0.097 0.116 0.098 

0.007 * 0.50 0.090 0.096 0.109 0.099 

Overall mean 0.084
c
 0.097

b
 0.0112

a
  

a-c Means within a column (having capital letters) or a row (having small letters) are significantly 

different (p≤0.05). NS= not significant. *= (P≤0.05). 

 

Reproductive Organs and The Age at 1
st
 Egg: 

 Regarding the effect of supplemental AA 

and/or ASA on the relative weights of 

reproductive organs and the age at 1
st
 egg,  

data presented in Table (7) showed that there 

was a significant linear relationship between 

the added dosage of either AA or ASA and the 

relative weights of testis, ovary and oviduct. 

Similar trend was achieved for the age at 1
st
 

egg, in which the supplemented groups 

reached to the sexual maturity earlier than the 

non supplemented one. Further, insignificant 

difference was noted between the high and low 

level of AA. These results may put forward 

prediction toward the improvement of most 

reproductive traits, particularly egg production 

and semen quality, for supplemented female 

and male quails under the high ambient 

conditions. These results appear to be due to an 

inverse relationship between plasma 

concentrations of corticosterone and LHRH in 

the hypothalamus, resulting in reduced LH 

release from quail pituitary cells (Abou El-

Soud et al., 2006). Furthermore, 

glucocorticoids markedly decreased the plasma 

inhibin concentration which is involved in the 

regulation of follicular development through 

FSH secretion. Thereby, it could be suggested 

that reducing corticosterone level via provision 

of either AA and/or ASA could induce LH and 

FSH secretion which consequently activate 

ovaries and testes development.  

 It could be concluded that, addition of 

either ASA or AA at the dosage of 0.5g/kg diet 

is practically effective in ameliorating the 

deleterious effects of hot summer and 

enhancing the general performance, immunity 

and physiological homeostasis of Japanese 

quail during the grower period.  
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Table 7. Relative reproductive organs and age at 1st egg of Japanese quail chicks as influenced 

by supplemental ascorbic acid (AA) or acetylsalicylic acid (ASA) during hot summer season 

Variable 
ASA level  

(gm/kg diet) 

Vitamin C level (gm/kg diet) Overall  

mean 
SEM 

Sig. of 

inter. 0.0 0.5 1.0 

Testis 

0.0 1.57 2.54 3.07 2.39
B
 

0.006 * 0.50 1.80 2.75 3.16 2.57
A
 

Overall mean 1.68
c
 2.65

b
 3.11

a
  

Ovary 

0.0 1.63 3.55 4.23 3.14 

0.061 * 0.50 1.94 3.63 4.27 3.27 

Overall mean 1.79
c
 3.59

b
 4.25a  

Oviduct 

0.0 0.94 3.93 4.76 3.21
B
 

0.013 * 0.50 2.99 3.38 4.06 3.48
A
 

Overall mean 1.97
c
 3.65

b
 4.41a  

Age at 1st 

egg 

0.0 46.00 43.21 42.77 43.95
A
 

2.31 NS 0.50 43.08 40.49 39.89 41.22
B
 

Overall mean 44.59
a
 41.85

b
 41.33

b
  

a-c Means within a column (having capital letters) or a row (having small letters) are significantly different 

(P≤0.05). NS= not significant. 
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ل دىيولوجي  المىاعى  ااسدى ة الليديى اب ا عىص ال ى اب ا ،الحراري على  الىمىو للإجهاد المضادةر العوامل يثتأ

 ف ل ال يف الحار أثىاءفي الدمان اليا اوي 
 

عد  ال تاحأحم  سي  
1

الجواد ا راهيم , زيىاب عد 
2 

 

 قدم ال ااجه, سلية السراعة, جامعة السقازيق -2جه, سلية السراعة, جامعة عيه شمس، ال اا إوتاجقدم  -1
 

اىحشاسٛ عيٚ اىَْ٘ ٗاىَْبعة ٗامسذة اىذُٕ٘ ٗبعض  اىفضتبا اىتسضٞ٘ى٘جٞٔ ىيسضَبُ اىٞببضبّٜ  ىلإجٖبد اىَضبدةاىع٘اٍو  تأثٞشىذساسة  

اىضٚ سضتة ٍجضبٍٞج تجشٝ ٞضة فضٜ ثض   ن٘ا سَبُ ٝبببّٜ عَش ٝضً٘ سسضَ  مت 360ستخذً فٜ ٕزٓ اىتجشبٔ عذد ا .اثْبء ففو اىفٞف اىحبس

ٍٗسضتِ٘ٝٞ ٍضِ ضَض  اتسضٞتبٝو   C (0.0, 0.5 , 1g/kg)متنض٘ا ٗسضذ تضٌ اةضبفة ثض   ٍسضت٘ٝبا ٍضِ فٞتضبٍِٞ  20بنضو ٍْٖضب شساا ٍن

استَشا اىتجشبة ضتٚ بي٘غ اىعَش عْذ ٗةج أٗه  (.3x2عبٍيٜ ) تجشٝ ٜ ٌَٞتففٜ  الأسبسٞةاىعيٞقة  إىٚ kg/ , 0.5   ,0.0) ) سيسيٞل

 بٞضة )اىعَش عْذ اىْضج اىجْسٜ(.

 

 لي:ما يالىتائج  أهماساوت 

سجو أفضو ٗصُ جسٌ ٗٗصُ جسٌ ٍنتسب ٗمزىل أفضو ٍعذتا تح٘ٝو غزائٜ فٜ ّٖبٝة اىتجشبة ىَجَ٘عبا اىطٞ٘س اىَغضزاة عيضٜ  

جٌ/مجضٌ ٍضِ ضَضض  اتسضن٘سبٞل ٍقبسّضة بطٞضض٘س 1ٗ  0.5جٌ/مجضٌ ٗمضضزىل 0.5اتسضٞتبٝو سيسضضٞيل بَعضذه اىع ئض  اىَضضب   ىٖضضب ضَض  

عضِ ٍعْ٘ٝضب اّختبةضب  غٞضش ىَجَ٘عضة اىنْتضشٗه  ئٜك اىغضزاٍعذه اسضتٖ  فٜ ضِٞ اّخت  ختت فبا ٍعْ٘ٝة.اىَجَ٘عة اىَقبسّة ٗمبّ   ات

ضضشاسة اىَسضتقٌٞ ٍٗعضذه اىتضْت  دسجضة اّختضب  ٍعْض٘ٛ فضٜ ٗجض٘د ْتضبئج اى مَضب أهٖضشا فتشاا اىتجشبضة.ٍعظٌ فٜ اىَجَ٘عبا اىَعبٍية 

مَضب ىض٘ض  . إىٖٞضبَضضب  اىغٞضش ببىَجَ٘عضة  خت ه فتشة اىتجشبة ّتٞجة تةبفة ضَ  اتسن٘سبٞل اٗ ضَ  اتسضٞتبٝو سيسضٞيٞل ٍقبسّضة

اىجي٘مضض٘ص  اىضضذُٕ٘ اىنيٞضضة    ٍِ٘ٞاتى ٞضضاى ضضشٗتِٞ   ٗجضض٘د اّختضضب  ٍعْضض٘ٛ فضضٜ ٍحتضض٘ٛ سضضٞشً اىضضذً ىَجَ٘عضضبا اىسضضَبُ اىَعبٍيضضة ٍضضِ

دتىضة عيضٜ جض٘د  (AST & ALT) مَب ىض٘ض  اّختضب  إّضَٝضبا اىن ضذ   MDA  إّضٌّٝشبط مزىل ٗ   ضبٍ  اىٞ٘سٝل ٗاىن٘ىٞستٞشٗه

الإجٖبد اى ٞئٜ أثْضبء ففضو  اىتَثٞو اىغزائٜ ىي شٗتِٞ تح  تأثٞش ٗمزىل تحسِ تأثٞش ٗسبئٜ ىٖزٓ  الإةبفبا فٜ ضَبٝة خت ٝب اىن ذ ٍِ اىتيف

( ّٗسض ة اىتح٘ٝضو T3 ,T4ٍِٗ ّبضٞة أختشٛ  فقذ أٗةح  اىْتبئج ٗج٘د صٝبدة ٍعْ٘ٝة فٜ  ّشبط اىغذة اىذسسٞة )ٍست٘ٛ ٕشٍّٜ٘  .اىفٞف

ختض ه  ىَٖب عْذ اةبفة ضَ  اتسن٘سبٞل ٗاتسٞتبٝو سيسٞيٞل ٍقبسّة بَجَ٘عة اىنْتشٗه اىزٛ اهٖش اسو ّشبط ٍعْ٘ٛ ىٖزٓ اىٖشٍّ٘با

مَٞضة ٗمضزىل فضٜ اىَْبعٞضة اىَضضبدة  مَٞضة الأجسضبًصٝضبدة  ٗهٖش رىل فٜاتستجببة اىَْبعٞة اىثبّ٘ٝة فتشة اىتجشبة. تحسْ  ٍعْ٘ٝب ٍست٘ٛ 

فضٜ ضضِٞ أّٖضب  اىض٘صُ اىْسض ٜ ىضعضضبء اىيَٞتبٗٝضة ىٌ تؤثش ٍعْ٘ٝضب إةضبفة ضضبٍ  اتسضٞتبٝو سيسضٞيٞل عيضٜ  (IgGاىجي٘بٞ٘ىِٞ اىَْبعٜ )

أدا إةبفة اىع٘اٍو اىَضبدة ىلإجٖبد اى ٞئٜ إىٜ ت نٞش اىعَش عْذ اىْضج اىجْسٜ ٗمضزىل  .عْ٘ٝب ٍج إةبفة ضبٍ  اتسن٘سبٞلاصدادا ٍ

 صٝبدة الأٗصاُ اىْس ٞة ىضعضبء اىجْسٞة )اىخفٞة  اىَ ٞ  ٗ سْبة اى ٞ (.

مجضٌ( ٗمضزىل ضَض  \ج1ٌجضٌ اٗ  0,0٘سبٞل س٘اء بَعضذه ٍضْخت  اٗ ٍشتتضج )نضَ  اتس إةبفة إُٔزٓ اىذساسة ٍِ تخيص ّسٗ 

مجٌ ٍجتَعِٞ اٗ ٍْتشدِٝ اىٚ اىعيٞقضة اتسبسضٞة مضبُ ىضٔ تضبثٞشا عَيٞضب فضٜ ختتض  اتثضش اىضضبس ى جٖضبد \ج0,0ٌاتسٞتبٝو سيسٞيٞل بَعذه 

فتشة اىَْض٘. مَضب  يسَبُ اىٞبببّٜ خت هىٜ جاىحشاسٛ خت ه ٍ٘سٌ اىفٞف ٗمزىل تحسِٞ اتداء اتّتبجٜ ٗاىَْبعٜ ٗضبىة اتتضاُ اىتسٞ٘ى٘

تضذاختو ٍعْض٘ٛ عضبه ىتضأثٞش ّتٞجضة ى٘جض٘د ضبٍضضٜ اتسضن٘سبٞل  اتسضٞتبٝو سيسضٞيٞل ٍعضب   ٍِ اىتأثٞش الإةبفٜ  ب٘ةضجأّ َٝنِ اتستتبدة 

ّظضشا  ىعضذً اختضت   تضأثٞشٓ مجضٌ \ج0,0ٌٍضِ  بجشعة أعيٜ ضَ  اتسن٘سبٞل لإةبفةأّ ت ضبجة  إىٚ اىذساسةم َٕب ٍعب . مَب ختيف  

 .جٌ/مجٌ عيٞقة(1) ٍِ ٕزا اىحَ  اىَست٘ٙ اىعبىْٜ٘ٝب فٜ ٍعظٌ اىقٞبسبا اىَذسٗسة عِ ٍع

 


