
 مجلة التربوي
 8لعدد ا                                                                           

I 
 

 
 

  مجلة التربوي  
مجلة علمية محكمة تصدر عن 

  كلية التربية الخمس
  

  م2016 يناير  العدد الثامن
  



 مجلة التربوي
 8لعدد ا                                                                           

II 
 

  
   هيئة التحرȂر

  التحرȂر هيئةرئǻس 
  د/ صالح حسين الأخضر

   التحرȂر هيئةأعضاء   
  النفر د . ميلود عمار

  . عبد الله محمد الجعȜي  د                     
   شȜرȏ د . مفتاح محمد ال                     
  . خالد محمد الترȜي  د                     

  
  حسين مǽلاد أبو شعالة  .أ :استشارات فنǽة وتصمǽم الغلاف

        
  . المجلة ترحب بما يرد عليها من أبحاث وعلى استعداد لنشرها بعد التحكيم

  .  المجلة تحترم كل الاحترام آراء المحكمين وتعمل بمقتضاها 
   . كافة الآراء والأفكار المنشورة تعبر عن آراء أصحابها ولا تتحمل المجلة تبعاتها

  .عما ينشر له   ية الأمانة العلمية وهو المسؤولالباحث مسؤوليتحمل 
  .   البحوث المقدمة للنشر لا ترد لأصحابها نشرت أو لم تنشر

  . حقوق الطبع محفوظة للكلية 
  



 مجلة التربوي
 8لعدد ا                                                                           

III 
 

  
  

  بحوث العدد
 م مهارات التǽير العلمي بين التعلم والتعلȞف. 
 ا).الفصام (الشيǽنȄزوفر  
 قاع في شعر حسن محمد صالحǽر والإȄالتصو .                                     
 م المواطنةǽدور الأسرة في ترسيخ ق .    
  طرابلس خلالǼ اسي المذهبيǽالتنافس الأغلبي الفاطمي وأثره في الصراع الس

   . هجرȑ القرن الراǼع ال
  هǼȄة الثالثة إعداده وتدرǽمعلم الألف. 
   ةǼس من وجهة نظر الطلȄالتدر Șم درس طرائǽتقو. 
   البراءة من العيوب ȋشرǼ عǽالب. 
 اهǼة (الانتǽات المعرفǽعض العملǼ ةǽلتنم ȑبرنامج إرشاد-  Ȑالإدراك) لد

 . أطفال الروضة ذوȑ صعوǼات التعلم 
  ةǽالسلوك الإجرامي  مشاعر الاغتراب واضطراب الهوǼ وعلاقتهما.               
  اسة الشراء من المصدرǽة على سǽة تحليل الداخلǽآراء العاملين حول أهم

 .المناسب في مصنع جǽاد للصناعات الحديدǽة  
      ȑالحضر Ȍوالمخط ȑمدينة تاجوراء بين المفهوم النظرǼ استعمالات الأراضي 
   ةǽȃالمشترك اللفظي في اللغة العر.   
  رهاȄا لغرض تطوǽم العامة في ليبǽمنظومة التعلǼ م الإلكترونيǽدمج التعل

 ."نظرة مستقبلǽة" 
   ةǽام غزوة خيبر الفقهȞأح.                                                            



 مجلة التربوي
 8لعدد ا                                                                           

IV 
 

 Measuring the receptive and the productive vocabulary 
sizes of Libyan secondary school students                  An efficient text-based communication method based 
onsingle-   keylesser scan matrix for people with multiple 
disabilities .                 Oxidative stress as a risk factor of the acrylamide toxicity 
in the weaning male and female rats                           La dénomination dans la construction identitaire de 
Ségolène                                           .   The Syntax of Prepositional Phrase in English                       

                                                            
                           

                                                                                                  
 

 
      

           
  



 مجلة التربوي
  8لعدد ا      الافتتاحية                                                                                

 -5-

  الافتتاحǻة
التي يتميز بها مجتمعنا العرȃي عامة والليبي  الطيǼة الحميدة سماتالمن    

نا حث لتعالǽمَ  متأثرȄن Ǽأخلاق أجدادنا، متǼعين خاصة سمة التسامح والتكافل والتعاضد،
 تعترȄها الغفلة ولكن المجتمعات قد ﴾وتعاونوا على  البر والتقوȐ ﴿تعالى قالننا دي اعليه

، ل الحبالǼغضاء مح تحل، لديهم ل فتنقلب القǽم والمفاهǽممن الخلفǽصيبها شيء 
ل التسامح، فما أحوجنا اليوم أكثر من أȑ وقت مضى إلى التشبث بهذه والانتقام مح

  .الأخلاق الناǼعة من ديننا الإسلامي
ت في لقد تفشت وǼشȞل ملفت للنظر الكراهǽة والحقد بين أبناء المجتمع، وسر 

والأنانǽة المقيتة، إن هذه الأخلاق السيئة لǽست من سمات  ،النفعǽة الضǽقة دمائهم
ولا تنازعوا فتفشلوا  ﴿مجتمعنا، ولا من تعالǽم ديننا، وإنها لمن عوامل الضعف قال تعالى:

نسان الإلسمو، وهو جوهر الأخلاق والدين، و الحب والوئام روح القوة واف ﴾وتذهب رȄحȞم
الإناء Ǽما فǽه ينضح، إن ف ،Ȟله تسامح وإحسانبتعالǽم الدين المتوازن نفسǽا والمتشǼع 

  . للمخطئين وȄلتمس العذر ǼالآخرȄن، ǽحسن الظن
هذه وما الصراعات في المجتمعات الإسلامǽة عامة والليبي خاصة إلا نتاج 

الكراهǽة المصنوعة، والǼغض المبثوث، والتنافس غير الشرȄف، مما يجعلنا فرȄسة سهلة 
انتشرت الكراهǽة حتى أصǼحت الكلمات النابǽة والجارحة تتقاذف بين  للأعداء،المنال 

وعلى منابر العلم  علم،الطلǼة أهل الناس، والأدهى والأمرّ أن تنتشر بين Ǽعض 
    ، بذنب وȃدون ذنب.ااء، لǽلا ونهار مسو  اأصǼح دم المسلم يراق صǼاحوالمعرفة، و 
Ȅة، فأين قضǽة مصير جوهرȄة تقدمت قضاǽا هامشǽة على حساب أخرȐ لقد 

، فعلى أهل العلم مما يدور الآنǼأهلها اليهود أعداء الله  هفلسطين والقدس وما ǽفعل
ف في الدعوة لنبذ الكراهǽة فو الفضل وȃخاصة أساتذة الجامعات والǼاحثين أن يتقدموا الص

            هيئة التحرȄر         . وإنعاش بذرة الخير في قلوب الناس،  وتعزȄز دعائم الحب والوئام  
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Abstract 

The Swedish National Authority reported the presence of 
elevated levels of acrylamide (ACR) in certain types of food 
processed at high temperature.  The present study was performed to 
evaluate the toxicity of ACR in  different tissues ofthe weaning  
male and female rats after 14 and 28 days as well as two weeks of 
ACR stopping effect. ACR induced inhibition in the activities of 
the liver aminotransferases (ALT and AST)and alkaline 
phosphatase (ALP). Brain acetylcholinesterase (AChE) activity 
was significantly decreased in the male treated rats only. Stopping 
of ACR  could not resume the activities of the studied enzymes. 
ACR induced a general decrease effect in glutathione reduced 
(GSH)  level in the different studied tissues of male and female 
rats. Malondialdehyde (MDA) level significantly increased in liver 
and brain of  both male and female rats following administration of 
ACR for 14 and 28 days.Acrylamide also showed significant 
inhibition in the catalase (CAT)activityin the all studied tissues 
following 14 and 28 days. The present study recommends 
restriction of ACR exposure either occupationally or in food 
containing product especially for children.Estimation of 
enzymatic activities in liver: Liver aspartate aminotransferase 
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(AST; EC 2. 6. 1. 1) And alanine aminotransferase (ALT; EC 2. 6. 
1. 2) activities were assayed by the method of Reitman and Frankel 
[32], while liver alkaline phosphatase (ALP ; EC 3. 1. 3. 1) activity 
was assayed using the method of Belfield and Goldberg [33].  
Brain acetylcholinesterase (AChE; EC 3. 1. 1. 7) activity was 
estimated using acetythiocholine iodide as a substrate [34]. 
Estimation of oxidative stress markers: Lipid peroxidation in the 
supernatants of different tissue organs was measured by the 
formation of malondialdehyde (MDA) method [36].  The level of 
total acid-soluble SH compound (glutathione GSH) in the different 
tissues was determined according to Aykac et al. [37]. Superoxide 
dismutase (SOD) was determined according toNishikimi[38]. 
Key words: Acrylamide - Weaning rats- Aminotransferases – 
MDA – GSH – AChE. 
 

Introduction Acrylamide (ACR) is a highly reactive vinyl, water soluble 
monomer with a molecular formula of C3H5NO [1]. The Swedish 
National Authority reported the presence of elevated levels of ACR 
in certain types of food processed at high temperature 
[2].Acrylamideusually formed through the Maillard reaction during 
the heating process of foods containing carbohydrates and proteins 
by interactions of amino acids, especially asparagine, with reducing 
sugars like glucose [3].In industry, ACR is produced to be used as a 
chemical intermediate in the production and synthesis of 
polyacrylamides, which are used as flocculants for wastewater 
treatment, in adhesives and grouts, soil stabilizers and in laboratory 
gels [4,5]. In scientific research ACR is also used to selectively 
modify-SH groups and as a quencher of tryptophan fluorescence in 
studies designed to elucidate the structure and functions of proteins 
[6].  Recent findings of the presence of ACR in starch foods 
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cooked at high temperature have refocused worldwide attention on 
its carcinogenicity [7,8,9,10].  

The generalpublic may be exposed to ACR through the 
ingestion of drinking water that is contaminated with acrylamide 
from foods [11, 12]. It has been also reported that ACR was formed 
during the heating of rodent feed, suggesting that human exposure 
to ACR could occur during the cooking of rodent food [13]. 
Furthermore, tobacco smoke is an important source of human 
exposure to ACR [1]. Although the polymeric form of ACR is 
reported to be nontoxic, its monomeric form has a potential to 
cause a wide spectrum of toxic effects [14, 15, 16]. It is reported to 
be a multisite carcinogen, which can induce tumors of the adrenal, 
thyroid, CNS, oral cavity, testis, mammary glands and uterus [17, 
18, 10]. Food and Drug Administration issued preliminary 
exposure estimates of food-derived ACR, which are 0.43 and 1.06 
mg/kg per day for adults and children, respectively [19]. 

The principal toxic effect of ACR monomer 
isneurotoxicity[15, 20, 21].Neurotoxicological effects of ACR, 
includingparesthesias in the fingers, coldness and weakness of the 
hands, numbness in the lower limbs, drowsiness, hallucinations, 
ataxia, convulsion, diffused damage to different sections of the 
nervous system, lysis in the cerebellar neuronsand tibial nerve 
degeneration [22, 23]. In addition to neurotoxicity, reproductive 
toxicity of ACR has been also studied in different experimental 
models including toads [24], mice [15] and rats [25, 26].   

Oxidative stress has been demonstrated to be one of the key 
mechanisms in many chemicals – induced cell injuries. Oxidative 
stress in the cells or tissues refers to the enhanced generation of 
reactive oxygen species (ROS) and / or depletion of antioxidant 
defense system, causing an imbalance between peroxidants and 
antioxidant, potentially leading to damage [27, 28, 29, 30]. [21] 
reported that ACR generates reactive oxygen species which may 
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cause disturbances in the oxidative status and enzyme activities in 
rats. Furthermore,[27] showed that ACR induced neurotoxicity, 
which may be associated with enhancement of lipid peroxidation 
and reduction of the oxidative capacity. 

Acrylamide toxicity in the weaning rats has been previously 
studied [31].But the disturbances in the oxidative status and 
enzyme activities in the weaning rats still need more investigation. 
So, the present study was performed to evaluate the toxicity of 
ACR in the different tissues of male and female weaning  rats and 
to elucidate the role of the oxidative stress in ACR – induced 
toxicity as well as to study the withdrawal effect of acrylamide for 
two weeks. 
 
Materials and Methods 
 Chemical: Acrylamide monomer dry crystals (C3H5NO, > 99% purity), 
CAT No. 150256 79-061 purchased from MP Biomedicals, LLC. 
France was used in the present study.. 
 Animals:  The experimental animals used in this study were the 
weaning male and female Wister rats (Rattusnorvegicus)  weighing 
50-60 + 5 g.  
The animals were obtained from the National Research Center 
(NRC, Dokki, Giza).Animals were grouped and housed in 
polyacrylic cages (six animals per cage) in the well– ventilated 
animal house of the Department of Zoology, Faculty of Science, 
Cairo University. Animals weregiven food and water ad libitum. 
Rats were maintained in a friendly environment with a 12 h/12 h 
light-dark cycle at room temperature (220C – 250C). Rats were 
acclimatized to laboratory conditions for 7 days before 
commencement of the experiment. 
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Experimental design: 
After acclimation, weaning male and female rats (n = 60 for 

each) were divided into 2 groups (n = 30 for each) (Fig. 1). 
Animals of the 1st group served to study the acrylamide (ACR) 
administration effects and subdivided into 2 subgroups. The 
animals of the 1st subgroup (n = 20) were administered a daily dose 
of acrylamide (15 mg / Kg. b. wt. dissolved in dist. Water) for 14 
and 28 days. Animals of the 2nd subgroup (n = 10) served to study 
the effect of the ACR withdrawal, the animals were given ACR for 
28 days, then the ACR administration was stopped for 2 weeks. 
The animals of the second group (n = 30) served as the time–
matched control for the 2 previous subgroups, the animals  were 
administered equivalent volumes of dist. Water. The same protocol 
was designed for female rats (n = 60). Protocol was approved by 
the Cairo university, faculty of Science Animal Care and Use 
Committee (IACUC) (Egypt), and all the experimental procedures 
were carried out in accordance with international guidelines for 
care and use of laboratory animals. 

 
30 weaning male and female  rats were divided into 2 groups 

1st group (n=20) serves to
study the effect of the ACR
administration

1st subgroup (n=10)
Animals were 

administered ACR 
(15mg/kg) for 14 days

2nd subgroup (n=10) 
Animals were 

administered ACR 
(15mg/kg) for 28 days

2nd group (n= 10) serves to
study the effect of the ACR
withdrawal

The animals were
given ACR for 28
days, then the ACR
administration was
stopped for 2 weeks.
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Fig. (1):Experimental design of acrylamide administration and 
withdrawal. 
 
Handling and tissue sampling:            At the end of each experimental period the rats (control & 
experimental) were killed by cervical dislocation and the liver, 
brain, kidney, testes and ovary were removed immediately and 
washed with saline solution and stored at –80oC for oxidative 
stressand biochemical studies.  
Tissue preparation for oxidative stress and biochemical 
Studies: The collected tissues were minced and homogenized (10% w/v) 
separately in ice-cold 0.1 M phosphate buffer (pH 7.4). The 
homogenate was centrifuged at 3000 x g for 15 min at 4oC and the 
resultant supernatant was used for different analytical assays. 
 
Experimental procedures: 

Estimation of enzymatic activities in liver:  Liver aspartate aminotransferase (AST; EC 2. 6. 1. 1) And 
alanine aminotransferase (ALT; EC 2. 6. 1. 2) activities were 
assayed by the method of Reitman and Frankel [32], while liver 
alkaline phosphatase (ALP ; EC 3. 1. 3. 1) activity was assayed 
using the method of Belfield and Goldberg [33].  Brain 
acetylcholinesterase (AChE; EC 3. 1. 1. 7) activity was estimated 
using acetythiocholine iodide as a substrate [34]. 
 
Estimation of protein concentration: Protein concentration in the supernatants of liver, kidney, 
testes, ovary and brain  was assayed by the method of Lowry et al. 
[35]  using bovine serum albumin as a standard. 
Estimation of oxidative stress markers: 
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Lipid peroxidation in the supernatants of different tissue 
organs was measured by the formation of malondialdehyde (MDA) 
method [36].  The level of total acid-soluble SH compound 
(glutathione GSH) in the different tissues was determined 
according to Aykac et al. [37]. Superoxide dismutase (SOD) was 
determined according to Nishikimi[38]. 
Statistical analysis: Results are presented as means + SE. For comparisons 
between each experimental group and the corresponding control 
group. Percentage difference representing the percent of variation 
with respect to the control group was also calculated. To evaluate 
differences between the groups studied, one way analysis of 
variance (ANOVA) with the LSD post hoc test was used to 
compare the group means and P<0.05 was considered statistically 
significant. SPSS, for Windows (Version 15.0) was used for 
statistical analysis. 

 
Results The effect of acrylamide (ACR) (15 mg/kg. body weight) on 

liver ALT, AST and ALP activities are presented in table (1). The 
tested dose level of ACR induced significant decrease (P < 0.05) in 
the ALT, AST  and ALP activities following 14 days in the liver of 
intoxicated male and female weaning rats as compared to their time 
matched controls. The recorded results following 28 days of ACR 
administration showed significant decrease (P < 0.05) in the 
activities of the studied enzymes in the male weaning rats only as 
compared to their corresponding control. While female weaning 
rats showed a significant decrease (P < 0.05) in the activity of the 
ALP only following ACR intoxication. Stopping ACR 
administration for 2 weeks significantly decreased (P < 0.05) AST 
and ALP activities in the liver of male weaning rats when 
compared to their  time matched control (Table 1). On the other 
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hand, as regards to the female rats, ACR stopping decreased 
significantly (P < 0.05) ALP activity as compared to the 
corresponding control (Table 1). 

The data recorded in Table (2) showed the levels of AChE 
activity in the control and ACR intoxication in weaning male and 
female rats. The activity of AChE was significantly (P < 0.05) 
decreased in the brain of male weaning rats after 14 and 28 days of 
ACR intoxication as well as in the withdrawal periods. On the 
other hand AChE activity non significantly changed (P > 0.05) in 
the brain of the female weaning rats. 

Figures (2-5) show the effect of ACR on glutathione content 
(GSH) in the different tissue organs of weaning male and female 
intoxicated rats. The recorded results proved that the GSH level 
exhibited a general decrease following ACR intoxication in the 
studied tissue organs of both sexes. GSH level was decreased 
significantly (P < 0.05) in the liver and kidney tissues of the treated 
weaning male following 14 days of the ACR exposure, while 
weaning female rats showed significant decrease in the  GSH level 
in the  kidney tissues only after 14 days of the ACR administration 
(Figs. 2 and 3). Acrylamide exposure for 28 days caused significant 
decrease(P < 0.05) in the GSH levels in the liver, kidney and 
reproductive organs (testis and ovary) of the treated weaning male 
and female rats as compared to the corresponding control (Figs. 2, 
3 and 5). The recorded results also showed that GSH levels in the 
brain tissues were significantly (P < 0.05)  decreased in the treated 
weaning male only (Fig. 4). As illustrated in Figs. (2-5), stopping 
of the acrylamide for two weeks does not affect GSH levels in the 
all studied tissue organs of both sexes except in the liver of the 
treated weaning female rats (Fig. 2). 

The data recorded in Figs. (6-9) indicated that ACR induced 
increase in the levels of malondialdehyde (MDA) in the different 
tissue organs of both studied sexes following all experimental 
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periods. However, this increase was significant (P < 0.05) in the 
liver and brain of ACR intoxicated weaning male and female rats 
following 14 days (Figs. 6 and 8). Oral administration of ACR for 
28 days showed significant increase (P < 0.05) in the MDA levels 
in the all studied tissue organs of both sexes (Figs. 6-9). Studying 
the effect of ACR stopping for 2 weeks on both male and female 
intoxicated rats, Figs. (6 and 8) showed that MDA still significantly 
increased (P < 0.05) in the liver and brain of the male intoxicated 
rats, while in the female intoxicated rats, significant increase (P < 
0.05) in MDA levels were noticed in the kidney and ovary tissues  
(Figs. 7 and 9) as compared to their time matched control. 

Concerning the effect of the ACR intoxication on the CAT 
activity in the different tissues of the intoxicated male and female 
(Figs. 10-13), the obtained results showed that ACR induced 
significant inhibition(P <0.05)  in the CAT activities in all studied 
tissues following 14 and 28 days of the exposure. However, this 
inhibition was also significant following 2 weeks of ACR stopping 
except in the testis of the treated male rats  (Fig. 13) and kidney of 
the treated female rats (Fig. 11)  
 

 Discussion The toxicity of acrylamide  (ACR) on human and 
experimental animals was well documented in a series of reports 
since the Swedish Food Administration alarm in 2002 [39, 40].  
Acrylamide is a small organic molecule with very high water 
solubility. These properties facilitate its rapid absorption and 
distribution through the body[41]. Alteration in the biochemical 
parameters isa sensitive index to changes to xenobiotics and can 
constitute an important diagnostic tool in the toxicological studies. 
Aminotransferases are the first enzymes to be used in diagnostic 
enzymology when liver damage has occurred [42].Because of their 
intracellular location in the cytosole, toxicity affecting the liver 
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with subsequent breakdown in the membrane architecture of the 
cells leads to their spillage into plasma and their concentration rises 
in the latter. In conjunction with the report of Yousef&El-
Demedash [29],Shuming et al. [43] and Rawi et al. [44], data from 
the present investigation reflects that, ACR intake inhibited the 
activities of the aminotransferases (AST and ALT) in the liver 
tissues of the male and female rats after 14 and 28 days. 
Phosphatases are important and critical enzymes in  biological 
processes, they are responsible for detoxification, metabolism and 
biosynthesis of energetic macromolecules for different essential 
functions. Any interference in these enzymes leads to biochemical 
impairment and lesions of the tissue and cellular function [45].  In 
the present study, the inhibition of ALP activities in the liver 
tissues of the male and femaleweaning rats followingacrylamide 
administration  for 14 and 28 days, may be a consequence of the 
changes in the permeability of the plasma membrane in addition to 
changes in the balance between synthesis and degradation of 
enzyme protein  thus lowering the enzyme activity [46]. 

Previously finding has shown that ACR has an affinity to 
bind with DNA and can cause chromosomal aberrations [47]. Thus 
any abnormality in DNA structure can affect transcription and 
ultimately protein synthesis, which can explain the inhibition of the 
liver enzyme activities following ACR intoxication. Moreover, as 
reported by Friedman [6], the ACR molecule has two reactive sites, 
the conjugated double bond and the amide group. Therefore, it can 
conjugate with the –SH group of a sulfur amino acids, the α –NH2  group of a free amino acid, the ε – NH2 group of lysine, the ring 
NH group of histidine and the N- terminal residue of a protein 
which can explain the unavailability of a few amino acids for 
proteinsynthesis, which might consequently be a reason for the 
depleted protein content and enzyme activities in the liver tissue. 
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Acrylamide is a well-known neurotoxic compound produces 
central and peripheral axonopathy [20, 48]. The deleterious effects 
of ACR or its metabolite glycidamide seemed to become from their 
high electrophilic property as a result of presence of alpha and beta 
unsaturated system on its structures which facilitate them to form 
adducts with sulphydryl groups on hemoglobin and other proteins 
[49, 50]. This may reduce the hemoglobin surface of carrying 
oxygen to the tissues causing cell degeneration.  The present study 
indicated that treatment with ACR caused inhibition in the activity 
of the AChE in the brain tissues of intoxicated male and female 
rats. In agreement with our results, Yousef& El-Demerdask [29] 
found that AChE inhibition in brain and plasma following ACR 
intake in male rats. LoPchin and Canady [40]suggested that the 
ACR - induced synaptic dysfunction, which involved in the 
adduction of presynaptic protein thiol groups and subsequent 
reduction in neurotransmitter release. Moreover, Barber and 
LoPchin [51]reported that the neurological defects associated with 
ACR intoxication are mediated by impaired neurotransmission at 
central and peripheral synapses. 

Free  radicals  and  reactive  oxygen  species  (ROS)  in 
biology  gains   more   attention, and there is increasing  awareness  
of the ubiquitous role  of  oxidative  stress in  neuropathy  [52, 53]. 
In order to elucidate the correlation between oxidative stress and 
ACR induced toxicity, the time - dependent changes of the 
oxidative molecules malondialdehycle(MDA),glutathione (GSH) 
levels and catalase activity were examined. 

Oxidative stress is usually caused by the increase of 
intracellular peroxidant  species such as hydrogen peroxide, 
hydroxyl radicals and superoxide anion radicals. Endogenous GSH 
can react directly with ROS, protects thiol groups in proteins from 
oxidation. ROS can attack the polyunsaturated fatty acids in the 
biomembrane to initiate free radical chain reaction, resulting in the 
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enhancement of  lipid peroxidation. MDA usually has been used as 
biomarkers of lipid  peroxidation for many years [54, 55]. 

Metabolism of ACR in the  body  may  result  in  the  
generation of ROS, which play a role in the oxidative stress of 
ACR and cause oxidative DNA damage  which play a role in its 
carcinogenicity [56]. Naruszewicz et al. [57] reported that chronic 
intake of acrylamide – containing potato chips increases the 
production of the reactive oxygen radicals by leukocytes and 
increases plasma C- reactive protein. Glutathione (GSH), a 
tripeptide present in the liver, kidney, brain and erythrocytes has a 
significant binding capacity with toxic substances resulting in the 
formation of usually non-reactive conjugates[58]. The present 
study confirmed the finding of Yousef and El-Demerdash [29], El-
Sayed et al. [30] and  Zhu et al. [27] who reported that, ACR 
exposure markedly decreased GSH contents in following ACR 
intoxication. Previous studies showed that conjugation with GSH is 
a mechanism for the detoxification of ACR  [59].  ACR-
GSHconjugation was the major metabolic rout in rats accounting 
for 65 % [60]. Depletion of GSH is associated with an increase in 
ACR genotoxicity but seems also to lead to a substantial 
enhancement of cytotoxicity [61]. 

Lipid peroxidation is   known to decompose and produce a 
variety of substances, the most important of which is MDA [62]. In 
the current study, the induction in the levels of MDA in the 
different studied tissues in the ACR intoxicated weaning  male and 
female rats is in agreement with the finding ofYousef and El-
Demerdash, [29], El-Sayed et al. [30] and Zhu et al. [27]. Their 
data strongly indicated that the elevation of MDA and the depletion 
of the GSH levels were involved in the development of ACR- 
induced toxicity. The present study also showed that greatest 
induction in the MDA level was recorded in the reproductive 
tissues. In agreement with the our finding, El-Sayed et al. [30]  
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reported that, the highest increase in the MDA level was detected in 
the testis tissue of ACR intoxicated male rats. 

Catalase (CAT) is a key component of the antioxidant 
defense system. Inhibition of such system results in enhanced 
sensitivity to free radical-induced cellular damage [63].  Viewed in 
conjunction with the report of Catalgolet al. [64], the inhibition of 
CAT activity following ACR  intoxication in the present study may 
be due to the enhancement of the peroxidation end product MDA, 
which is known to inhibit protein synthesis and the activities of 
certain enzymes. Escobar et al. [65]indicated that enhanced, free 
radical concentrations resulting from oxidative stress conditions 
can cause loss of enzymatic activities. 

In conclusion, on the basis of obtaining results ACR toxicity 
in the weaning rats may be mediated in one hand by disturbances in 
the enzyme activities as indicated by the inhibition in their 
activities and on the other hand by oxidative stress as indicated by a 
decrease in GSH  and induction in the MDA levels as well as 
inhibition of the CAT activity in the different studied tissues. The 
results also indicated that the withdrawal of ACR requires longer 
time than 2 weeks.The present study recommends restriction of 
acrylamide exposure either occupationally or in food containing 
product in addition, especially for children, raising awareness of 
people about its hazards. 
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Table ( 1 ): Effect of  acrylamide administration (15 mg/kg body 
weight)  on  the  activities of AST, ALT and ALP in the  liver 
tissues of  weaning male and female  treated rats.  
 

 
Enzymes 

 
Time 

periods 

Male Female 

Control ACR Control ACR 

ALT 
(U/g. tissue) 

 

14 days 1274.6 ± 56.9 1016 ± 93.3* 1114.8 ±60.3 949.66±65.9* 
28 days 1155.5±115.6 849.3 ± 70.3* 1128.1 ±52.2 1011.1 ± 50.1 

withdrawal 1083.6 ± 65.8 1049± 93.5 1052.1 ±66.9 1110.3 ± 51.5 
 

AST 
(U/g. tissue) 

14 days 866.6  ± 32.6 615.0 ± 93.5* 864.6 ± 70.9 453.0 ± 85.0* 
28 days 877.5 ± 67.5 513.5 ± 17.1* 783.0 ± 25.3 660.8 ± 82.5 

withdrawal 807.0 ± 70.5 549.0 ± 72.2* 737.5 ± 41.7 682.5 ± 96.2 
ALP 

(U/g.tissue ) 
 

14 days 1419.0 ± 90.3 868.0 ± 123.7* 754.7 ±166.3 395.3 ± 62.1* 
28 days 1248.0 ± 111.1 632.0 ± 104.7* 833.2 ± 53.2 467.3 ± 79.7* 

withdrawal 1307.0 ± 109.8 901.0 ± 90.9* 791.5 ±105.6 539.5 ± 65.3*  All data are mean of six rats ± SEM. Asterisk (*) indicates 
significant (P < 0.05) of acrylamide treatment as compared with the 
corresponding control. 
 
Table (2): Effect of acrylamide administration (15 mg/kg body 
weight)  on  the  activity of acetylcholienesterase (AchE) (µ mol 
SH / min./mg.protein) in the brain tissues of  weaning male and 
female  treated rats. 
 

 
Time periods 

Male Female 

Control ACR Control ACR 
14 days 1.25 ± 0.13 0.92 ± 0.10* 1.05 ± 0.05 0.89 ± 0.09 
28 days 1.25 ± 0.14 0.83 ± 0.10* 1.01 ± 0.09 0.85 ± 0.13 

withdrawal 1.32 ± 0.05 1.02 ± 0.05* 1.03 ± 0.09 0.93 ± 0.09  
All data are mean of six rats ± SEM. Asterisk (*) indicates 
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significant (P < 0.05) of acrylamide treatment as compared with the 
corresponding control. 

Fig. (2): Effect of acrylamide administration (15 mg/kg body weight) on the glutathionecontent in the liver tissues of male and female treated rats. Each bar represents the mean+ S.E.M. of 6 rats. *P < 0.05.
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Fig. (3): Effect of acrylamide administration (15 mg/kg body weight) on the glutathionecontent in the kidney tissues of male and female treated rats. Each bar represents themean + S.E.M. of 6 rats. *P < 0.05.
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Fig. (4): Effect of acrylamide administration (15 mg/kg body weight) on the glutathionecontent in the brain tissues of male and female treated rats. Each bar represents themean + S.E.M. of 6 rats. *P < 0.05.
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Fig. (5): Effect of acrylamide administration (15 mg/kg body weight) on the glutathionecontent in the testis and ovary tissues of the treated rats. Each bar represents the mean +S.E.M. of 6 rats. *P < 0.05.
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Fig. (6): Effect of acrylamide administration (15 mg/kg body weight) on the MDA content inthe liver tissues of male and female treated rats. Each bar represents the mean + S.E.M. of 6rats. *P < 0.05.

0
0.2
0.4
0.6
0.8

1
1.2
1.4

14 days 28 days withdrawal

MD
A ( 

nm
ol/m

g.p
rote

in) 

Male Control Male ACR Female Control Female ACR

* *
*

Fig. (7): Effect of acrylamide administration (15 mg/kg body weight) on the MDA content inthe kidney tissues of male and female treated rats. Each bar represents the mean + S.E.M. of6 rats. *P < 0.05.
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Fig. (8): Effect of acrylamide administration (15 mg/kg body weight) on the MDA content inthe brain tissues of male and female treated rats. Each bar represents the mean + S.E.M. of 6rats. *P < 0.05.
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Fig. (9): Effect of acrylamide administration (15 mg/kg body weight) on the MDAcontent in the testis and ovary tissues of the treated rats. Each bar represents the mean +S.E.M. of 6 rats. *P < 0.05.
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Fig. (10): Effect of acrylamide administration (15 mg/kg body weight) on the CAT activity inthe liver tissues of male and female treated rats. Each bar represents the mean + S.E.M. of 6rats. *P < 0.05.
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Fig. (11): Effect of acrylamide administration (15 mg/kg body weight) on the CAT activity inthe kidney tissues of male and female treated rats. Each bar represents the mean + S.E.M. of6 rats. *P < 0.05.
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Fig. (12): Effect of acrylamide administration (15 mg/kg body weight) on the CAT activity inthe brain tissues of male and female treated rats. Each bar represents the mean + S.E.M. of 6rats. *P < 0.05.
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Fig. (13): Effect of acrylamide administration (15 mg/kg body weight) on the CAT activityin the testis and ovary tissues of the treated rats. Each bar represents the mean + S.E.M.of 6 rats. *P < 0.05.
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  أن يراعى فيها ما ǽأتي : ǽشترȋ في الǼحوث العلمǽة المقدمة للنشر 
 أصول الǼحث العلمي وقواعده  . -
 ألا تكون المادة العلمǽة قد سبȘ نشرها أو Ȟانت جزءا من رسالة علمǽة . -
يرفǼ ȘالǼحث المȞتوب Ǽاللغة العرǽȃة Ǽملخص Ǽاللغة الإنجليزȄة ، والǼحث  -

 لغة العرǽȃة .المȞتوب بلغة أجنبǽة مرخصا Ǽال
 يرفǼ ȘالǼحث تزǽȞة لغوǽة وفȘ أنموذج معد  . -
 تعدل الǼحوث المقبولة وتصحح وفȘ ما يراه المحȞمون . -
- Ǽاالتزام ال Ȍالتي وضعتها المجلة من عدد الصفحات ، ونوع الخ ȌǼالضواǼ حث

ها ، والفترات الزمنǽة الممنوحة للعديل ، وما ǽستجد من ضواȌǼ تضعورقمه 
 .  مستقǼلا المجلة

  
  تنبيهات :

 للمجلة الحȘ في تعديل الǼحث أو طلب تعديله أو رفضه . -
 يخضع الǼحث في النشر لأولǽات المجلة وسǽاستها . -
الǼحوث المنشورة تعبر عن وجهة نظر أصحابها ، ولا تعبر عن وجهة نظر  -

 المجلة .
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