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ABSTRACT:  The aim of the present investigation was to study the equivalent inhibition of lipid profile and 

lipid peroxidation by different doses of green tea in Wister rats fed a high-cholesterol diet (HCD). 

Hypercholesterolemia was induced in male albino Wister rats by feeding them with a HCD for 35 days. The 

experimental rats were given two different doses of green tea (GT) as a supplement via drinking water. The 

obtained results indicated that a significant increase in serum and hepatic total cholesterol, triglycerides, and 

serum low density lipoprotein  (LDL) cholesterol while a decrease high density lipoprotein  (HDL) 

cholesterol was observed in HCD fed rats, along with elevated levels of lipid peroxidation (LPO) in serum 

and hepatic tissue, with a concomitant increase in the body weight, food intake, and food efficiency. 

Treatment with green tea (7 g/L) or (14 g/L) resulted in a decrease in serum and hepatic total cholesterol and 

triglycerides and lipid peroxidation. Moreover, significant decrease in the serum and hepatic LPO, body 

weight gain and food efficiency were observed in both doses i.e., (7 or 14 g/L) of GT group when compared 

with control and HCD fed groups. Interestingly, supplementation with the high dose of GT (14 g/L) was not 

more effective than low dose (7 g/L) to rats fed HCD resulted in decreased levels of lipid profile and lipid 

peroxidation. Therefore, the results suggest that both doses of GT confer protection against the development 

of hypercholesterolemia in rats. Thus, low dose of GT may be enough to provide a good beneficial response.  
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INTRODUCTION 
 

High cholesterol diet is regarded as an important factor in the development of 

hypercholesterolemia, atherosclerosis and ischemic heart disease. Cardiovascular disease is 

the primary cause of mortality in the United States, Europe and developing countries 

(Braunwald, 1997). Exogenous hypercholesterolemia causes fat deposition in the liver and 

depletion of hepatocyte population. It causes the malfunction of liver, which is apparently 

presented through microvesicularstenosis due to the intracellular accumulation of lipids 

(Gupta et al., 1976; Assy et al., 2000). In hypercholesterolemia, the cholesterol content of 

erythrocyte, platelets, polymorphonuclear leucocyte and endothelial cells increases, which 

is reported to activate these cells and cause the enhanced production of oxygen free 

radicals leading to tissue injury (Prasad and Kalra, 1993). Oxidative stress, a state resulting 

from disruption of the delicate balance between oxidative and antioxidative processes, is 

believed to play an important role in the pathogenesis of hypercholesterolemic 

atherogenesis (Steinberg, 1998). Thus, feeding experimental animals with cholesterol has 

often been used to elevate serum or tissue cholesterol levels to study the etiology of 

hypercholesterolemia-related metabolic disturbances (Bocan, 1998). 
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In recent years, experiments have been performed on supplementation of the diet 

with natural antioxidant compounds in order to attenuate high cholesterol diet-induced 

pathogenesis of diseases. The antioxidative phytochemicals, especially phenolic 

compounds found in vegetables, fruits and medicinal plants, have received increasing 

attention for their potential role in prevention of human diseases (Ramesh et al., 2000; 

Shafi et al., 2009; Cai et al., 2004). At pharmacological doses, some antioxidants act as 

pro-oxidants, stimulating the production of free radicals (Brown et al., 1997). Many 

medicinal plants contain large amounts of antioxidants, such as polyphenols, which play an 

important role in abstracting and neutralizing free radicals, quenching singlet and triplet 

oxygen, or in decomposing peroxides (Anderson et al., 2001). Supplementation of drinking 

water with dealcoholized wine, pomegranate juice and quercetin reduced the size of these 

lesions in apolipoprotien E-deficient mice (Hayek et al., 1997; Kaplan et al., 2001) and 

these effects are associated with reduced uptake of LDL cholesterol by macrophages, and 

decreased susceptibility of LDL to aggregation. 

Dietary and beverages play an important role in the prevention of chronic diseases 

(Alarcon et al., 2007). Tea is one of the most widely popular beverages worldwide, 

categorized into three types, based on the level of fermentation, i.e., green (unfermented), 

oolong (partially fermented) and black (fermented) tea. Interestingly, the use of tea extracts 

as dietary supplements arises from the perception that some tea compounds have beneficial 

protective effects against chronic diseases (Stangl et al., 2007). Green tea contains many 

biologically active polyphenolic flavonoids, commonly known as catechins, which include 

epicatechin, epicatechin-3-gallate, epigallocatechin and epigallocatechin-3-gallate 

(EGCG). Catechins, the principal constituent of green tea (Giakoustidis et al., 2006), are a 

well-characterized antioxidant (Xu et al., 2004). Catechins, which are tea flavonols, are 

well-known natural polyphenolic antioxidants and approximately 80% of green tea consists 

of flavonoids (Graham, 1992; Rice-Evans et al., 1996). Its ameliorating effect in various 

pathological states, including inflammation, cancer, and atherosclerosis (Pan et al., 2000; 

Ramesh et al., 2009; Lin et al., 1999), has been reported. In Asian countries, a number of 

epidemiological observations have suggested that the low incidence of some cancers is due 

to the consumption of green tea (Nakachi et al., 1998; Zhang et al., 2009). The side effects 

of green tea are modest and well tolerated (Farabegoli et al., 2010), increasing attention is 

being given to the application of tea catechins for prevention and treatment of chronic 

disease. 

 Recently, green tea has received much attention and is widely consumed beverage 

in Saudi Arabia. We have previously shown that green and black tea consumption 

improves serum lipid profiles and lipid peroxidation in serum and hepatic tissue of Wister 

rats that have been fed a HCD (Alshatwi et al., 2011). However, the effect of high 

concentration of green tea consumption on lipid status and lipid peroxidation has not been 

described. Hence, the present study was designed to evaluate the effect of high 

concentration of green tea consumption on lipid profiles and lipid peroxidation in Wister 

rats fed a high-cholesterol diet.  
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MATERIALS AND METHODS 
 

Green tea 

Commercially available green tea  were purchased from Lipton outlet retailers, 
Riyadh, Kingdom of Saudi Arabia and was dissolved in the drinking water at a 
concentration of 7 g/L or 14 g/L. Tea was prepared (brewed at temperatures between 65°C-
75°C) freshly three times per week and stored at 4˚C until use. All the other chemicals and 
solvents used were of analytical grade. 
Animal Experiment 

Male Wister rats weighing approximately 150-200 g (two-month old) were housed 
under conditions of controlled temperature (25±2˚C) with a 12 h/12 h day-night cycle, 
during which time they had free access to food and water libitum. Animals were 
maintained per national guidelines and protocols approved by the graduate college animal 
care committee at Kind Saud University. 

The rats were divided into four groups of seven rats each. Group I rats served as 
vehicle control (normal diet). Group II rats were fed a high-cholesterol diet (HCD) 
containing normal rat diet, supplemented with 1.5% cholesterol and 0.1% cholic acid for 
35 days. Group III rats were fed HCD and supplemented with green tea (7 g/L) in 30 g/L 
sucrose via drinking water for 35 days. Group IV rats were fed HCD and supplemented 
with green tea (14 g/L) in 30 g/L sucrose via drinking water for 35 days. The control group 
consumed 30 g/L sucrose. Sucrose was used to mask the bitterness of the tea. Drinking 
water containing the tea was prepared and replaced every evening. The amount of food 
ingested and fluid intake was measured daily in the experimental groups. 

At the end of the experimental period, all the rats were sacrificed by cervical 
decapitation. From each animal, blood samples were collected, and the hepatic tissue was 
dissected out and then washed thoroughly in physiological saline. The serum was separated 
from the blood, and the serum and hepatic tissue samples were stored at -80ºC until analysis. 

Prior to biochemical analysis, hepatic tissue (100 mg/ml) was homogenized in 50 
mM phosphate buffer (pH 7.2); the homogenate was then centrifuged at 8000 X g for 15 
min at 4C, and the supernatant was used for biochemical analysis. 
Biochemical Estimations 

Lipids were extracted from the hepatic tissue according to the method of Folch et 
al. (1957) using chloroform-methanol mixture 2:1 v/v. After extraction of lipids, aliquots 
were used for the estimation of cholesterol and triglycerides. Total serum and liver 
cholesterol and serum high density lipoprotein cholesterol (HDL-C) were determined by 
enzymatic colorimetric procedure of Richmond (Richmond, 1973) (Randox cholesterol 
enzymatic kit No. 290 for cholesterol, and Randox HDL cholesterol precipitant kit No. 204 
for HDL-C; Crumlin Co., Antrim, UK). Low density lipoprotein cholesterol (LDL-C) was 
obtained by the formula of Friedewald et al. (1972). Serum and liver total triglycerides 
were quantified by an enzymatic colorimetric procedure of Trinder (1969) (Randox, 
triglycerides enzymatic kit No. TR 210, Crumlin Co., Antrim UK).  
 Briefly, each serum sample 10 (l) was pipetted into 1.0 ml of kit solution (as per 
manufacture instruction) in a test tube. A standard solution was prepared by mixing 10 l 
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of standard with 1.0 ml of reagent. A blank was prepared by adding 10 l of distilled water 
into 1.0 ml of reagent. These serum, standard, and blank samples were then mixed and 
incubated for 10 minutes at 25C. The absorbance of the blank reagent was subtracted 
from that of each sample and that of the standard. The concentrations of cholesterol / 
triglycerides in serum and liver samples were calculated from the corrected absorbance of 
both the sample and standard according to the manufacturer's recommendation. In the 
measurement of HDL-C, precipitations were prepared according to the manufacturer's 
Randox kit manual. A macro precipitation was prepared by mixing of 0.5 ml of 
sample/standard with 1.0 ml of precipitant. Thereafter, a micro precipitation was prepared 
by mixing 0.2 ml of sample / standard with 0.5 ml of diluted precipitant. These tubes were 
mixed and allowed to sit for 10 min at room temperature. Then, tubes were centrifuged at 
3500 X g for 10 min. The clear supernatant was collected within two hours for cholesterol 
determination as described above. In contrast, LDL-C was obtained by the formula of 
Friedewald et al. (1972). i.e., LDL-C = Total cholesterol-(triglycerides/5)–HDL-C. The 
units were expressed as mg/dL. 
Assessment of lipid peroxidation 

Lipid peroxidation in the hepatic tissue was determined by the procedure of 
Hogberg et al. (1974). Briefly, to 0.2 ml of 8.1% sodium dodecyl sulphate, 1.5 ml of 20% 
acetic acid (pH 3.5) and 1.5ml of 0.81% thiobarbituric acid aqueous solution were added in 
succession. To this reaction mixture, 0.2 ml of the homogenate of hepatic tissue was added. 
The mixture was then heated in boiling water bath for 30 min. Malondialdehyde (MDA), 
formed as an end product of peroxidation of lipids, served as an index of the intensity of 
oxidative stress. MDA reacts with thiobarbituric acid (TBA) to generate a colored product 
which absorbs at 532 nm. The ferrous sulphate and ascorbate induced lipid peroxidation 
system contained 10 mM ferrous sulphate and 0.2 mM ascorbate as inducers 
(Devasagayam, 1986). Tetramethoxypropane was used as an external standard. The level 
of lipid peroxides was expressed as mmoles of MDA formed/L/mg protein. 
Statistical analysis 

The obtained data are expressed as mean ± standard deviation (SD) for seven animals 
in each group. Testing differences among groups were assessed by one-way analysis of 
variance using SPSS software package for Windows. Post-hoc testing was performed for inter 
group comparisons using the least significance difference (LSD) test at p≤0.05. 
  

RESULTS AND DISCUSSION 
 
Results 

The role of green tea in countering the lipidemic–oxidative aberrations accompanying diet-
induced hypercholesterolemia has been investigated here. We have previously shown that 
green tea (7g/L), inhibited lipid per oxidation and reduced the lipid profile on 
hypercholesterolemic rats (Alshatwi et al., 2011). The mean values of lipid profiles in 
serum samples of the experimental rats are depicted in Figs. 1A-D. The levels of serum 
cholesterol, triglycerides and LDL-cholesterol values were significantly (p<0.001) higher, 
while HDL-cholesterol was lower in rats fed the high cholesterol diet (group II) than those 
in rats fed with a normal diet (group I). However, groups III and IV rats (normal diet 
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consuming two different concentrations of green tea) showed a significant (p<0.001) 
decrease in serum cholesterol, triglycerides and LDL cholesterol and a significant (p<0.05) 
increase in the level of HDL cholesterol (group III), when compared with values in group 
II rats.  No significant changes were observed between the mean level of serum HDL 
cholesterol in rats of groups IV and II. Interestingly, no other significant differences in 
mean levels of TG, cholesterol, LDL-cholesterol and HDL-cholesterol in serum samples 
were noted between groups IV (14 g/L) and III (7 g/L) rats. 

 
 
Figure 1. Effect of low and high doses of green tea on lipid status in serum samples of 

HCD fed groups compared with the control animals. (A) serum cholesterol, (B) 
serum triglyceride, (C) serum LDL-C, (D) serum HDL-C. 

 
Abbreviations  
G I    - NR             :    Normal 
G II   - HCD          :    High cholesterol diet 
G III - HCD + GT :    High cholesterol diet + Green Tea (7 g/L) 
G IV - HCD + GT :    High cholesterol diet + Green Tea (14 g/L) 
 
Data were analyzed by one-way ANOVA and LSD test (Steel and Torrie, 1980).  
Data points represent mean ± SD; n=7.  
Different letters indicate statistically significant differences among groups. 
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 The mean levels of cholesterol and triglycerides in the hepatic tissue of 

experimental rats have been presented in Figs. 2A-B. The levels of cholesterol and 

triglycerides were found to be significantly (p<0.001) higher in rats fed with HCD (group 

II) than those in rats fed the normal diet (group I). However, groups III (7 g/L) and IV (14 

g/L) rats showed a significant (p<0.001) decrease in cholesterol and triglycerides in liver, 

when compared with values in group II rats. Similarly, the mean levels of triglycerides was 

a significant (p<0.001) decrease in hepatic tissue of groups IV rats than in that of group III 

rats. No significant differences were observed between the mean levels of cholesterol and 

TG in hepatic tissue of groups IV and III rats. Overall, mean levels of cholesterol, TG and 

LDL-C in serum and hepatic tissue samples were significantly lower in high cholesterol 

diet-fed rats drinking green tea (groups III, 7g/L and IV, 14 g/L) than those in the high 

cholesterol diet-fed (group II) rats without green tea. 

 

 
 

Figure 2. Effect of low and high doses of green tea on cholesterol and triglycerides in 

hepatic tissue of HCD fed groups compared with the control animals. (A) liver 

cholesterol (%), (B) liver triglyceride (%). 
 

Lipid peroxidation results in the production of a number of secondary products, including 

MDA, which are markers indicative of cellular peroxidation. The mean concentration of 

MDA in serum and hepatic tissue of groups II (fed with HCD) rats were significantly 

(p<0.001) higher than those in group I (fed with normal diet) rats (Figure, 2A-B). 

However, the mean MDA concentration in serum and hepatic tissue of groups III and IV 

rats (supplemented with 7 g/L and 14 g/L GT, respectively) were significantly (p<0.001) 

lower than those in group II (fed with HCD) rats. No significant differences were observed 

between the mean concentration of MDA in serum and hepatic tissue of groups III and IV 

rats.  Interestingly, diet supplementation with high dose of green tea (group IV) was not 

more effective than low dosage green tea (group III) in rats. 
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Figure 3.  Effect of low and high doses of green tea on lipid peroxidation in serum and 

hepatic tissue of HCD fed groups compared with the control animals. (A) serum 

MDA (%), (B) liver MDA (%).  
 
Figures 4A, 4B and 4C show that HCD supplementation increased the body weight, food 

intake and food efficiency, when compared with normal diet (group I). However, groups 

III and IV rats showed a significant decrease (p<0.01; p<0.001, respectively) in the body 

weight, when compared with group I rats. Group IV rats showed a significant (p<0.05) 

decrease in body weight gain values than those of group III rats. No significant differences 

were observed between the mean levels of food intake in rats of experimental groups 

(Figure 4B). Groups III and IV rats were significantly (p<0.05; p<0.001, respectively) 

lower in food efficiency values than those in group II rats.  Similarly, the mean level in 

food efficiency of group IV (14 g/L) rats was significantly (p<0.001) lower than that in 

group III (7 g/L) rats (Figure 4 C). 

 

 

 
Figure 4. Effect of low and high doses of green tea on body weight, food intake and 

food efficiency of HCD fed groups compared with the control animals. (A) weight 

gain in 5 weeks (%), (B) food intake in 5 weeks (%), (C) food efficiency (%). 

 

 

 



Ali A. Alshatwi 

J. Saudi Soc. for Food and Nutrition, Vol. 6, No. 2; 2011 

8 

Discussion 

Both essential and nonessential dietary antioxidants have been suggested to be 

beneficial for health. There have also been a number of reports suggesting that dietary 

phenolics exhibit prooxidant and cytotoxic properties under certain conditions (Summers 

and Felton, 1994; Decker, 1997; Sugihara et al., 1999). Hypercholesterolemia has been 

implicated in the pathophysiology of coronay artery disease (CAD) and myocardial 

ischemia (Eisenberg, 1998). Increased levels of total blood cholesterol and LDL are found 

to be associated with increased risk of developing coronary diseases (Fredrickson et al., 

1967). Therefore, much research has been oriented towards supplementation of the diet 

with natural antioxidant compounds. As regulators of cholesterol homeostasis, these 

compounds have therapeutic importance for the treatment of hyperlipidemia and oxidative 

stress-induced pathogenesis of disease. The role of green tea in combating the aberrations 

accompanying HCD induced hypercholesterolemia has been investigated in this study. 

 Cellular cholesterol homeostasis is very important for the prevention of 

cardiovascular disease. In the present study, the levels of total cholesterol, triglycerides and 

LDL cholesterol were increased in HCD fed rats. These findings are corroborating with 

earlier reports (Balasinska, 1998; Vijayakumar and Nalini, 2006; Ramesh et al., 2008). 

Dietary cholesterol has been reported to increase the synthesis of fatty acids and 

triacylglycerols in rat liver, thereby leading to an accumulation of triacylglycerols in the 

liver (Fungwe et al., 1993). In the present investigation, high cholesterol-diet 

supplementation with GT for low (7 g/L) and high (14 g/L) doses in rats brought about a 

decrease in serum and hepatic mean total cholesterol, TG and serum LDL cholesterol, 

while an increase in serum mean HDL cholesterol level was noticed when compared with 

rats fed HCD. Earlier studies have shown that poylphenols in tea may block the intestinal 

absorption of cholesterol and enhance its fecal excretion from the body (Graham, 1992; 

Kuriyama, 2008). The effectiveness of GT in improving the serum lipid profile in this 

study is similar to the effect noted in ellagic acid-treated hyperlipidaemic rabbits (Yu et al., 

2005). Sohn et al. (2005) reported that the administration of a methanolic extract of Sorbus 

commixta cortex (MSC) to atherogenic diet-fed rats resulted in markedly lowered plasma 

total cholesterol, TG and LDL cholesterol concentrations and an increased in the 

concentration of HDL cholesterol. Another group of researchers reported that serum and 

hepatic TC and TG increased significantly in rats receiving a high-cholesterol diet, but 

decreased in rats receiving the same diet supplemented with lupeol and lupeol linoleate 

(Sudhahar et al., 2006; Sudhahar et al., 2007). Our previous studies have shown that 

supplementation of black and green tea (7 g/L) to hypercholesterolemic induced rats 

resulted in markedly lowered serum and liver cholesterol, TG and serum LDL 

concentrations, while the serum HDL concentration was lowered (Alshatwi et al., 2011). 

The data presented herein show that low and high doses of GT, improves the serum and 

hepatic levels of lipid profile. This is indicative of the hypolipidemic effect of both the 

doses of GT tested in this study. The recovery was not more pronounced when GT was 

given for high dose.  

 Administration of a cholesterol-rich diet results in increased lipid peroxidation by 

the induction of free radical production, followed by hypercholesterolemia (Wissler, 1992). 
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Wickens (2001) reported that superoxide and hydroxyl radicals have the potential to inflict 

oxidative damage on a wide range of biological macromolecules. In cellular membranes, 

the sites particularly susceptible to peroxidising reactions, free radicals have been found to 

react with polyunsaturated fatty acids to form lipid peroxides, which undergo 

decomposition to yield a cascade of reactions, including the formation of the known 

mutagen, malondialdehyde (Lippman, 1983). The significantly increased LPO in the high 

cholesterol fed rats of the present investigation corroborates with the earlier report of 

Gokkusu et al. (1996), who showed the correlation between lipid peroxidation and 

hypercholestrolaemia. In the present study, rats that had been fed HCD and then treated 

with 30% sucrose alone demonstrated increased lipid peroxidation in  serum samples and  

hepatic tissue, whereas rats that had been fed HCD supplemented with both doses of GT 

exhibited a decreased intensity of lipid peroxidation in serum samples and hepatic tissue. 

Earlier studies have shown that lupeol and lupeol linoleate possess potent inhibitory effects 

on lipid peroxidation in hepatic and cardiac tissue of hypercholesterolemic rats (Sudhahar 

et al., 2006; Sudhahar et al., 2007). Our previous studies have shown that the 

supplementation of tomato powder and lycopene to hydrogen peroxide induced rats 

resulted in markedly lowered serum and hepatic MDA (Alshatwi et al., 2010; Alshatwi, 

2011). Earlier studies have shown that green tea polyphenols are good scavengers of 

hydroxyl radicals and peroxynitrite radicals (Guo et al., 1996; Pannala et al., 1997). Thus, 

the obtained results demonstrated that supplementation of diet with drinking water 

containing 7 or 14 gL
l 
GT resulted in lower values of LPO in rats fed with HCD. 

In the present study, the body mass examination of rats fed HCD revealed an 

increase in the body weight gain, food intake and food efficiency, which are compatible 

with the process of hypercholesterolemia. These changes of body mass and food efficiency 

correlated with the biochemical parameters observed in rats fed with HCD.  No significant 

changes were observed in the food intake upon supplementation with black and green tea. 

Further, supplementation of HCD with high and low doses of GT to rats fed HCD 

prevented such alterations of the body weight gain and food efficiency. In our previous 

studies have shown that the supplementation of black and green tea (7 g/L) to 

hypercholesterolemic induced rats resulted in markedly lowered body weight gain and 

food efficiency (Farabegoli et al., 2010). Similarly, an improvement in the body mass 

following the administration of piperine, an alkaloid constituent of black and long pepper 

to rats fed a high fat diet, and to hypercholesterolemic rats, has been reported 

(Vijayakumar and Nalini, 2006). The data presented herein show that low and high doses 

of GT, improves the body weight and food efficiency. Interestingly, supplementation with 

the high dose of GT (14 g/L) was not more effective than low dose (7 g/L). 

In conclusion, the results of the present study suggest that both the doses of GT 

confer protection against the development of hypercholesterolemia in rats. The high dose 

of green tea intake/supplements was not more pronounced than low dose. It is assumed that 

high dose of GT in Wister rats fed HCD is unfavorable. Indeed, it is possible that low 

concentration of GT may be provide a good beneficial response and is considered 

relatively safe. Further studies are required to monitor the pharmacological and clinical 

effects of extreme doses of green tea and to elucidate its mechanisms of action. 
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هدفت هذه الدراسة إلى تقييم مدى تأثير استتوكك تركيتز عتالن متش الاتاي األلىتر عمتى دهتوش التدم و كستدة  :الممخص

حيتتث  عطيتتت  الجتترذاش تركيتتزيش ملتملتتيش متتش الاتتاي  ،دهتتوش التتدم فتتن جتترذاش غتتذيت عمتتى وجبتتات عاليتتة الكولستتترو 
لاتتترب. لتتتوحظ ارتلتتتاع تركيتتتز الكولستتتترو  الكمتتتن والتتتدهوش الثكثيتتتة فتتتن م تتت  التتتدم والكبتتتد األلىتتتر عتتتش طريتتت  متتتا  ا

لبتروتيش الاتتحمن وكولستترو  البتروتيش الاتحمن متتاللض الكثافتة فتن م ت  التتدما  فتن حتيش االلتض تركيتتز كولستترو  ا
 فتن متالوش ثاتائن ادلدهيتدالتن غذيت عمى عكئ  عالية الكولسترو . كما لتوحظ ارتلتاع تركيتز  الجرذاش مرتلع الكثافة فن

 ، والغذا  المتااو ، وكلا ة الغذا .زيادة فن وزش الجسم ت عمى عكئ  عالية الكولسترو  مع دم وكبد الجرذاش التن غذي
 ثاتتائن متالوشإلتتى للتض دهتوش التتدم والكبتد وتركيتتز  جرام لتترأ  دى 16لتتترأ  و  جترام  7إد  ش تاتاو  الاتاي األلىتتر  

لتتتوحظ االلتتتاض تركيتتتز الكولستتتترو  والتتتدهوش الثكثيتتتة فتتتن م تتت  التتتدم والكبتتتد وكولستتتترو  فتتتن التتتدم والكبتتتدا اذ  دلدهيتتتدا
الجترذاش  البروتيش الاحمن ماللض الكثافة فن م   الدم وارتلاع تركيز كولسترو  البروتيش الاحمن مرتلتع الكثافتة فتن

لكولستترو   وعكئت  التن غذيت عمتى عكئت  عاليتة ا الجرذاشتن غذيت عمى الااي األلىر  كك التركيزيشأ مقاراة بال
مقاراتة جرام لترأ  16 و  7لااي األلىر  ا  عطيت التن الجرذاشاللض وزش الجسم وكلا ة الغذا  فن المقاراة. كما ا

عاليتة الكولستترو . إد  اتن متش المملتت لكاتبتاه إش تاتاو  تركيتز القياسية والمجموعة التن غذيت عمى عكئ   مجموعةالب
هتذه   وىتحتلتترأ. جترام  7جرام لترأ لم يكش  كثر فعالية متش تاتاو  تركيتز متاللض   16مرتلع مش الااي األلىر  

الاتائج  إلتى  ش هذه  تاير الاتائج  ش تااو  الااي األلىر  كك التركيزيشأ لن دور وقائن ىد ارتلاع الكولسترو . كما
 .وتعتبر آماة اسبياً   يرات كافية ومليدةثألىر لوا تالااي األ تااو  جرعة ماللىة مش

 
 ارتلاع الكولسترو ، الااي األلىر،  اموذج الدهش، وجبة عالية الكولسترو ، اإلجواد التأكسدي.  الكممات المفتاحية:


