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Abstract 
The effect of different concentrations (5&10%) as powder and 250 

& 500mg/kg) as extract of cocoa seeds (Theobroma cacao, L) on obese 
rats were evaluated. Thirty six male albino rats weighting 140 ±10 g 
were used in this study and divided into 6 groups, each group contain 6 
rats. Rats were treated by high fat diet (20% animal fat) to induce obese. 
Results showed that the highest glucose level recorded for 5 % cocoa 
seeds powder, while the lowest recorded for 500 mg/kg cocoa seeds 
extract with significant difference. The lower ALT, AST and ALP liver 
enzyme of treated group recorded for group fed on 500mg/kg cocoa 
seeds extract with significant difference. The highest cholesterol and 
triglycerides levels recorded for group fed on 5 %cocoa seeds powder 
while; the lowest value recorded for group fed on 500 mg/kg cocoa seeds 
extract with significant difference. The highest (HDL-c) levels recorded 
for group fed on 500 mg/kg cocoa seeds extract. The lowest LDL-c and 
VLDL-c values recorded for group fed on 500 mg/kg cocoa seeds extract 
with significant difference. While, the lowest uric acid, urea and 
creatinine values recorded for group fed on 500 mg/kg cocoa seeds 
extract with significant difference. As conclusion, obese rats treated with 
500 mg/kg cocoa seeds extract had improvement lipid profile, liver and 
kidney functions compared with cocoa seeds powder.  
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INTRODUCTION 
Obesity is the most prevalent health problem. It is also known to be 

a risk factor for the development of metabolic disorders such as type 2 
diabetes, systemic hypertension, cardiovascular disease, dyslipidemia, 
and atherosclerosis. Obesity is a pathological condition in which excess 
body fat has accumulated to the extent that it may have an adverse effect 
on health, leading to reduced life expectancy and/or increased health 
problems (Cheng et al., 2010).  

Hassan and El-Gharib, (2015) concluded that obesity is becoming 
one of the most prevalent health concerns among all populations and age 
groups worldwide, resulting in a significant increase in mortality and 
morbidity related to coronary heart diseases, diabetes type 2, metabolic 
syndrome, stroke, and cancers. Disappointing results after cessation the 
lifestyle modification or pharmacotherapy compelled the researchers and 
physicians to rethink to find a new, safe, and striking therapeutic 
alternative for this global health concern. Many natural products act as 
anti-obesity through various mechanisms to reduce body weight and its 
complications. 

Also, obesity is generally defined as the abnormal or excessive 
accumulation of fat in adipose tissue to the extent that health may be 
impaired (Aronne and Segal, 2002). 

Cocoa has various effects that promote good health, including the 
improvement of mental relaxation and concentration and the prevention 
of dental caries in the case of cacao bean husk. In particular, cacao liquor 
polyphenols exert potent effects in terms of antioxidant activity, 
inhibition of arteriosclerosis, modulation of immune function, 
suppression of gastric mucosal lesions, and anti-mutagenicity 
(Watanabe, 2002).  

Seeds from The obroma cacao L. (Sterculiaceae) are the base for the 
production of the most important and widespread functional food in 
human history. The origin of cocoa dates back to more than 3000 years 
ago, and it was used for nutritional and medicinal purposes by the 
Mayan and Aztec civilizations (Dillinger et al., 2000).  

Besides flavonoids, cocoa is rich in other component of remarkable 
nutritional interest such as dietary fiber (DF). According to the updated 
definition of DF put forward by the American Association of Cereal 
Chemists Expert Committee on dietary fiber   this consists of plant cell 
wall polysaccharides, lignin and associated substances resistant to 
hydrolysis by the digestive enzymes of humans. DF has well-
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documented beneficial effects on human health and body function; thus, 
a high consumption of DF is associated with a reduced incidence of 
disorders and diseases common in developed societies such as chronic 
bowel disorders, obesity, diabetes, cardiovascular disease and cancer 
(Cooper et al., 2007). 

Relatively few studies have investigated the preventive or 
therapeutic effects of cocoa and cocoa constituents against obesity and 
metabolic syndrome. For example, treatment of high fat (HF)-fed rats 
with 12.5 % cocoa powder for 3 weeks significantly decreased final 
body weights, mesenteric WAT weights, and modulated the expression 
of genes related to fatty acid metabolism (Yamashita  et al., 2011). 

Matsui et al., (2005) reported that cocoa can prevent high-fat diet–
induced obesity by modulating lipid metabolism, especially by 
decreasing fatty acid synthesis and transport systems, and enhancement 
of part of the thermogenesis mechanism in liver and white adipose 
tissue. A mechanism for the anti-obesity effects of cocoa, that ingestion 
effectively prevents TG accumulation by suppression of FA synthesis in 
the liver and by suppression of FA synthesis and transport systems with 
concurrent activation of thermogenesis.  

This work was conducted to study the effect of cocoa seeds powder 
and its extracts on biochemical analysis of obese rats.  
Material and Methods 
Materials  

Commercially cocoa (Theobroma cacao, L) seeds were obtained 
from Sebin El-Kom City, Menoufia Governorate in 2017. 
The induction of experimental obesity 

Obesity was induces in normal healthy male albino rats by fed on 
high fat diet (20% animal lipid) supplemented in the basal diet and used 
as a positive control group. 

Casein, cellulose, choline chloride,   and   DL- Methionine 
Casein, cellulose, choline chloride powder, and DL- methionine 

powder, were obtained from Morgan Co. Cairo, Egypt. 
Experimental animals 

A total of 36 adult normal male albino rats Sprague Dawley strain 
weighing 140±10 g were obtained from Vaccine and Immunity 
Organization, Ministry of Health, Helwan Farm, Cairo, Egypt. 
The chemical kits 

Chemical kits used for determination the (TC, TG, HDL-c, ALT, 
AST, ALP, urea, uric acid and creatinine) were obtained from Al-
Gomhoria Company for Chemical, Medical and Instruments, Cairo, 
Egypt.  
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Methods 
Preparations of cocoa seeds 

Cocoa seeds were obtained from local market in February, 2017. 
Samples of cocoa seeds were grinded to powder form.  
Experimental design 

Thirty six adult male white albino rats, Sprague Dawley 
Strain, 10 weeks age, weighing (140±10g) were used in this 
experiment. All rats were fed on basal diet (casein diet) prepared 
according to AIN, (1993) for 7 consecutive days. After this 
adaptation period, rats are divided into 5 groups, each group 
which consists of six rats as follows: group (I): rats fed on basal 
diet as negative control. Group (2): Obese rats induced by fed on 
high fat diet (20% animal lipid) supplemented in the basal diet 
and used as a positive control group.Group (3): Group infected 
obesity was fed on the cocoa seeds extract by 250 mg/kg of the 
weight of the rat.Group (4): A group infected obese rats fed onthe 
cocoa seeds extract by 500mg/kg of the weight of the rat. Group 
(5): A group infected obese rats fed on the cocoa seeds powder 
by 5%of the weight of the rat.Group (6): A group infected obese 
rats fed on cocoa seeds powder by 10% of the weight of the rat. 
During the experimental period, the body weight and feed intake 
were estimated weekly and the general behavior of rats was 
observed. The experiment periodwas take 28 days, at the end of 
the experimental period each rat weight separately then, rats are 
slaughtered and collect blood samples. Blood samples were 
centrifuged at 4000 rpm for ten minute to separate blood serum, 
and then kept in deep freezer till using. 
Blood sampling 

After fasting for 12 hours, blood samples in initial times were 
obtained from retro orbital vein, while it obtained from hepatic portal 
vein at the end of each experiment. Blood samples were collected into a 
dry clean centrifuge glass tubes and left to clot in water bath (37°C) for 
30 minutes, then centrifuged for 10 minutes at 4000 rpm to separate the 
serum, which were carefully aspirated and transferred into clean cuvette 
tube and stored frozen indeep freezer till analysis according to method 
described by Schermer (1967). 
Biochemical analysis 
Lipids profile 

Determination of total cholesterol 
Serum total cholesterol was determined according to the 

colorimetric method described by Thomas (1992). 
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Determination of serum triglycerides: 
Serum triglyceride was determined by enzymatic method using kits 

according to the Young, (1975) and Fossati, (1982).  
Determination of high density lipoprotein (HDL-c): 

HDL-c was determined according to the method described by 
Friedewaid (1972) and Grodon and Amer (1977). 

Calculation of very low density lipoproteincholesterol (VLDL-
c): VLDL-c was calculated in mg/dl according to Lee and Nieman 
(1996) using the following formula:  

VLDL-c (mg/dl) = Triglycerides / 5 
Calculation   of   low   density   lipoprotein cholesterol (LDL-c): 
LDL-c was calculated in mg/dl according to Lee and Nieman 

(1996) as follows: 
LDL-c (mg/dl) = Total cholesterol – HDL-c – VLDL-c 
Liver functions  

Determination of serum alanine  aminotransferase (ALT), serum  
asparatate  aminotransferase (AST), serum alkaline phosphatase (ALP) 
were carried out according to the method of Hafkenscheid (1979), 
Clinica ChimicaActa (1980), and Moss (1982),respectively. 
Kidney functions  

Determination of serum urea  
Serum urea and serum creatinine were determined by enzymatic 

method according to (Henry (1974) and Patton &Crouch 1977). 
Statistical analysis: 

The data were analyzed using a completely randomized factorial 
design (SAS, 1988) when a significant main effect was detected; the 
means were separated with the Student-Newman-Keuls Test. Differences 
between treatments of (P≤0.05) were considered significant using Costat 
Program. Biological results were analyzed by One Way ANOVA. 

 
RESULTS AND DISCUSSION 

Effect of cocoa seeds powder and its extracts on glucose level of 
obese rats 

Data presented in Table (1) show the effect of on cocoa seeds 
powder on glucose level of obese rats. The obtained results showed that 
the positive control recorded the highest value when compared with 
negative control with significant difference. The mean values were 
228.20 and 95.32mg/dl, respectively.  From obese rat groups, it is clear 
to notice that the highest recorded for 5% cocoa seeds powder, while the 
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lowest recorded for 500mg/kgcocoa seeds extract with significant 
difference (P≤0.05). The mean values were 155.75 and 105.63, 
respectively. These results are in agreement with Bowser et al., (2017), 
they reported that procyanidin-rich cocoa extract elicited an anti-diabetic 
effect by stimulating glycogen synthesis and glucose uptake, 
independent of insulin, being more pronounced this effect with larger 
procyanidins. 
Effect of cocoa seeds powder and its extracts on liver functions of 
obese rats 

Data given in Table (2) show the effect of cocoa seeds powderand 
its extracts on liver functions (ALT, AST and ALP) of obese rats. The 
obtained results indicated that the ALT liver enzyme of positive control 
rats group recorded the highest value when compared with negative 
control group with significant difference (P≤0.05). The mean values 
were 93.36and 30.04U/L, respectively. While, the highest ALT liver 
enzyme of treated group recorded for group fed on 5 % cocoa seeds 
powder but, the lowest value recorded for group fed on 500 mg/kg cocoa 
seeds powder extract with significant difference (P≤0.05). The mean 
values were 77.21 and 41.7U/L, respectively. On the other hand, AST 
liver enzyme of positive control rats group recorded the highest value 
when compared with negative control group with significant difference 
(P≤0.05). The mean values were 84.76 and 18.89U/L, respectively. 
While, the highest AST liver enzyme of treated group recorded for group 
fed on 5 % cocoa seeds powder but, the lowest value recorded for group 
fed on 500 mg/kg cocoa seeds extracts with significant difference 
(P≤0.05). The mean values were 51.66and 26.44U/L, respectively. In 
case of ALP liver enzyme of positive control rats group recorded the 
highest value when compared with negative control group with 
significant difference (P≤0.05). The mean values were 72.02and 
30.10U/L, respectively. While, the highest ALP liver enzyme of treated 
group recorded for group fed on 5 % cocoa seeds powder but, the lowest 
value recorded for group fed on 500 mg/kg cocoa seeds extract with 
significant difference (P≤0.05). The mean values were 56.20and 38.05 
U/L, respectively. The best treatment observed the highest reduction in 
liver enzymes recorded for 5%cocoa seeds powder. These results are in 
agreement with Arun, (2007), they found that cocoa seeds were rich in 
flavonoids it is having hepatoprotective effect studies suggest that the 
aqueous and ethanol extracts prepared from the whole plant of these 
species were evaluated for their anti-hepatoma activity. Also, Arellanes 
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et al., (2016), reported that the presence of N-Caffeoyl dopamine in 
cacao tree , This natural compound showed a protective effect due to its 
antioxidant activity by increasing superoxide dismutase and glutathione 
levels in hepatic tissue and significantly lowering the liver-enzyme 
levels (AST, ALT and ALP). 
Effect of cocoa seeds on total cholesterol and triglycerides level of 
obese rats 

The effect of cocoa seeds on the serum total cholesterol and 
triglycerides of obese rats are shown in Table (3). The obtained results 
indicated that the cholesterol levels of positive control group recorded 
the highest value when compared with negative control group with 
significant difference (P≤0.05). The mean values were 159.11and 71.10 
mg/dl, respectively. While, the highest cholesterol levels recorded for 
group fed on 5 % cocoa seeds powder but, the lowest value recorded for 
group fed on 500 mg/kg cocoa seeds extract with significant difference 
(P≤0.05).  The mean values were 100.15and 71.87mg/dl, respectively. In 
the other hand, the triglyceride of positive control group recorded the 
highest value when compared with negative control group with 
significant difference (P≤0.05). The mean values were 128.65and 
66.61mg/dl, respectively. While, the highest triglyceride recorded for 
group fed on 5 % cocoa seeds powder but, the lowest value recorded for 
group fed on 500 mg/kg cocoa seeds extract with significant difference 
(P≤0.05).  The mean values were 86.63and 65.19mg/dl, respectively. 
These results are in agreement with Jalil et al., (2009), they reported 
previous studies have indicated that polyphenols could exert their lipid-
lowering properties through various  mechanisms, namely by slowing 
down triacyl glycerol absorption through inhibition of pancreatic lipase, 
increasing cholesterol excretion in feces, attenuating hepatic lipid 
accumulation through activation of adenosine mono phosphate (AMP)-
activated protein kinase, suppressing hepatic secretion of apolipoprote in 
B100 and increasing expression of LDL receptors in the liver.  
Effect of cocoa seeds powder and its extracts on lipid profile level of 
obese rats: 

The effects of cocoa seeds on serum lipid profile (HDL-c, LDL-c 
and VLDL-c) level of obese rats were shown in Table (4). The obtained 
results indicated that the high density lipoprotein (HDL-c) levels of 
positive control group recorded the highest value when compared with 
negative control group with significant difference (P≤0.05). The mean 
values were 41.77 and 31.26 mg/dl, respectively. While, the highest 
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(HDL-c) levels recorded for group fed on 500 mg/kg cocoa seeds extract 
but, the lowest value recorded for group fed on 10 % cocoa seeds 
powder with significant difference (P≤0.05).  The mean values were 
42.32 and 36.64 mg/dl, respectively. Data also showed that the low 
density lipoprotein (LDL-c) levels of positive control group recorded the 
highest value when compared with negative control group with 
significant difference (P≤0.05). The mean values were 89.48 and 25.62 
mg/dl, respectively. While, the highest (LDL-c) levels recorded for 
group fed on 10 % cocoa seeds powder but, the lowest value recorded 
for group fed on 500 mg/kg cocoa seeds extractwith significant 
difference (P≤0.05).  The mean values were 48.55 and 11.56 mg/dl, 
respectively.  In case of very low density lipoprotein (VLDL-c) levels, 
the positive control group recorded the highest value when compared 
with negative control group with significant difference (P≤0.05). The 
mean values were 25.73 and 13.32 mg/dl, respectively. While, the 
highest (VLDL-c) levels recorded for group fed on 5 % cocoa seeds 
powder but, the lowest value recorded for group fed on 500 mg/kg cocoa 
seeds extract with significant difference (P≤0.05).  The mean values 
were 17.33 and 13.04 mg/dl, respectively. These results are in agreement 
with Hirano (2000),  they found that cocoa ingestion increased total 
cholesterol concentrations, especially high-density lipoprotein 
cholesterol, in serum, whereas gene expression for cholesterol 
biosynthesis was decreased in liver and MES-WAT.  
Effect of cocoa seeds powder and its extracts on uric acid, urea and 
creatinine of obese rats  

The effect of cocoa seeds on uric acid, urea and creatinine of obese 
rats are shown in Table (5). The obtained results indicated that the 
highest uric acid level recorded for positive control group while the 
lowest value recorded for negative control group with significant 
differences .The mean values were 9.53and 6.97 mg/dl respectively 
.While, the highest uric acid of treated groups recorded for group fed on 
5% cocoa seeds powder.While, the lowest uric acid level recorded for 
group fed on 500 mg /kg cocoa seeds extracts With significant 
differences. The mean values were 7.27 and 6.08mg/dl respectively. 
Data also showed that the highest urea level recorded for positive control 
group while the lowest value recorded for negative control group with 
significant differences. The mean values were 31.92and 20.43 mg/dl 
respectively. While, the highest urea of treated groups recorded for 
group fed  on 5% cocoa seeds powder but, the lowest urea level recorded  
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for group fed  on 500 mg /kg cocoa seeds extracts with significant 
differences. The mean values were 18.11 and 15.58mg/dl respectively. 
In case of creatinine level, the highest value recorded for positive control 
group while the lowest value recorded for negative control group with 
significant differences. The mean values were 1.27and 0.80 mg/dl, 
respectively. While, the highest creatinine level of treated groups 
recorded for group fed on 5% cocoa seeds powder but, the lowest 
creatinine level recorded for group fed on 500 mg /kg cocoa seeds 
extracts with significant differences. The mean values were 0.61 and 
0.46mg/dl respectively. These results are in agreement with Repta and 
Long, (1980), they reported that administration of cocoa powder 
decrease the effective renal plasma flow precedes the decrease in GFR. 
Also, Tavafi et al., (2012), reported that many cocoa antioxidant 
containing substances have been tested and proposed to have ROS 
scavenging capacity. It was expected that the antioxidant capacity of 
cocoa polyphenols would mitigate the toxic effect of GM on the kidneys.  

Table (1): Effect of cocoa seeds and its extracts on glucose 
level of obese rats 

Parameters Glucose level 
(mg /dl) 

Mean±SD 

Control group (-) 95.32±1.40f 
Control group (+) 288.20±2.32a 

Obese rats with cocoa seeds powder (5%) 155.75±1.60b 
Obese rats with cocoa seeds powder (10%) 117.66±2.15d 
Obese rats with cocoa seeds extract (250 mg/kg) 137.65±2.11c 
Obese rats withcocoa seeds extract (500 mg/kg) 105.63±1.02e 

LSD 5.64 

          Each value is represented as mean ± standard deviation (n = 3)  
          Mean under the same column bearing different superscript 

letters are different    significantly (p ≤ 0.05). 
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Table (2): Effect of cocoa seeds powder and its extracts on liver 
functions of obese rats 

 
Treatment/Parameter 

ALT (U/L) AST (U/L) ALP (U/L) 
 

Mean±SD Mean±SD Mean±SD 
Control group (-) 30.04 ± 1.90f 18.89 ± 1.28f 30.10± 1.60f 

Control group (+) 93.36 ± 2.13a 84.76 ± 1.13a 72.02± 1.32a 

Obese rats withcocoa seeds 
powder (5%) 

77.21 ± 1.63b 51.66 ± 2.10b 56.20±1.20 b 

Obese rats withcocoa seeds 
powder  (10%) 

64.36 ± 1.21c 45.13 ± 1.15c 42.53±1.46 d 

Obese rats with cocoa 
seeds extract (250 mg/kg) 

58.72 ± 2.10d 41.28 ± 2.58d 49.07± 3.21c 

Obese rats withcocoa seeds 
extract (500 mg/kg) 

41.72 ± 3.23e 26.44 ± 1.50e 38.05± 2.14e 

LSD 0.26 0.17 0.02 

    Each value is represented as mean ± standard deviation (n = 3). 
Mean under the same column bearing different superscript letters are 

different     significantly (p ≤ 0.05). 
Table (3): Effect of cocoa seeds powder and its extracts on serum total 

cholesterol and triglycerides of obese rats 

Treatment/Parameter Total 
cholesterol 

(mg /dl) 

Triglycerides 
(mg /dl) 

Mean±SD Mean±SD 
Control group (-) 71.10±2.41e 66.61±2.24d 

Control group (+) 159.11±3.1
8a 

128.65± 3.32a 

Obese rats withcocoa seeds 
powder (5%) 

100.15±1.2
3b 

86.63±1.40b 

Obese rats with cocoa seeds 
powder (10%) 

95.93±5.02c 82.60±1.11c 

Obese rats withcocoa seeds 
extract (250 mg/kg) 

77.40± 
4.14d 

68.84± 2.31d 

Obese rats with cocoa seeds 
extract (500 mg/kg) 

72.87± 
1.53e 

65.19± 3.42d 

LSD 4.26 3.17 

       Each value is represented as mean ± standard deviation (n = 3). 
Mean under the same column bearing different superscript letters are 

different    significantly (p ≤ 0.05). 
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Table (4): Effect of cocoa seeds powder and its extracts on lipid 
profile of obese rats 

 
Treatment/Parameter 

(HDL-C) 
(g/dl) 

(LDL-C)  
 (g/dl) 

(VLDL-C) 
(g/dl) 

Mean±SD Mean±SD Mean±SD 
Control group (-) 31.26±2.60

c 
25.62± 1.74d 13.32±0.7

8c 
Control group (+) 41.77±4.50

a 
89.48±1.77a 25.73±0.7

3a 
Obese rats with cocoa 

seeds powder (5%) 
38.11±4.28

b 
42.64±1.75c 17.33±0.7

1b 
Obese rats with cocoa 

seeds powder (10%) 
36.64±5.26

b 
48.55±1.87b 16.52±0.8

1b 
Obese rats withcocoa 

seeds extract (250 mg/kg) 
41.00±5.11

a 
18.21±1.75e 13.77±0.8

3c 
Obese rats with cocoa 

seeds extract (500 mg/kg) 
42.32±4.47

a 
11.56±1.87f 13.04±0.7

0c 

LSD 1.46 2.14 1.25 

    HDL-C= High density lipoprotein cholesterol. LDL =Low density lipoprotein 
cholesterol 

   VLDL = Very low density lipoprotein cholesterol 
   Each value is represented as mean ± standard deviation (n = 3) 
Mean under the same column bearing different superscript 

letters are different significantly (p≤ 0.05).  
Table (5): Effect of gooseberry fruits powder and its extracts uric 

acid, urea and creatinine of obese rats 
 

Treatment/Parameter 
Uric acid 
(mg/dl) 

Urea 
(mg/dl) 

Creatini
ne 
(mg/dl) 

Control group (-) 6.67±0.12b 20.43±0.
20b 

0.80±0.
02b 

Control group (+) 9.53±0.11a 31.92±0.
10a 

1.27±0.
01a 

Obese rats withcocoa 
seeds powder (5%) 

7.27±0.10b 18.11±0.
42b 

0.61±0.
05b 

Obese rats with cocoa 
seedspowder (10%) 

6.90±0.11b 17.72±0.
15bc 

0.59±0.
03b 

Obese rats with  cocoa 
seedsextract (250 mg/kg) 

6.33±0.10b 16.89±0.
30bc 

0.54±0.
01bc 

Obese rats with      cocoa 
seeds extract (500 mg/kg) 

6.08±0.21c 15.58±0.
21c 

0.46±0.
02c 

 
LSD 1.03 1.12 0.35 

    Each value is represented as mean ± standard deviation (n = 3). 
Mean under the same line bearing different superscript letters are 

different significantly  
(p ≤ 0.05). 
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تأثیر بذور ومستخلص الكاكاو على خفض الوزن  فى الفئران المصابة 

  بالسمنة

  عماد محمد الخولى ــ أ.د/ ثریا مسلم حسن ــ أ.د/

  استاذ التغذیة وعلوم الأطعمة 

  فاطمة مختار محمد عزام

  لأطعمةــ كلیة الأقتصاد المنزلى ـ جامعة المنوفیةعلوم اقسم التغذیة و 

  الملخص العربى

كجــم  /مجــم ٥٠٠، ٢٥٠%) فــى صــورة مســحوق ،١٠، ٥تــأثیر تركیــزات مختلفــة ( تــم تقیــیم

فــأر فـي هــذه  ٣٦واسـتخدم .بـذور الكاكــاو فـي الفئــران المصـابة بالســمنةفـى صــورة مسـتخلص مــن 

 فئــران. وتـم اصــابة الفئــران ٦مجموعــات، كـل مجموعــة تحتـوي علــى  ٦الدراسـة وتــم تقسـیمها إلــى 

ـــ ـــة عالی ـــة علـــى وجب ـــوانى) ٢٠ة الـــدهون (بالســـمنة بالتغذی وأظهـــرت . بمـــرض الســـمنة% دهـــن حی

مــع  تســجل  (ALP,AST,ALT)وإنزیمــات الكبــد النتــائج أن أعلــى انخفــاض لمســتوى الجلوكــوز

مـع وجـود فـرق  كجم /مجم ٥٠٠بتركیز الكاكاو مجموعة الفئران التي تغذت على مستخلص بذور

أقــل قیمــة مــن الــدهون الثلاثیــة والكولیســترول مــع مجموعــة الفئــران التــي تغــذت علــى  .معنــوى

ـــذور  ـــى كجـــم. فـــى حـــین /مجـــم ٥٠٠بتركیـــز الكاكاو مســـتخلص ب قـــیم للكولیســـتیرول عـــالى  أن عل

 /مجـم ٥٠٠بتركیـز الكاكـاو  سجلت مع مجموعة الفئران التي تغذت على مستخلص بـذورالكثافة 

جـــدا  الكولســـیتیرول مـــنخفض الكثافـــة و ســـیتیرول مـــنخفض الكثافـــة أقـــل قـــیم مـــن الكول .بینمـــاكجم

 كجـم /مجـم ٥٠٠سجلت مع مجموعة الفئران التي تغـذت علـى مسـتخلص بـذور الكاكـاو بتركیـز 

حمـــض الیوریـــك والكریـــاتینین ســـجلت مـــع مجموعـــة الفئـــران التـــي تغـــذت علـــى للیوریـــا و قـــیم أقـــل .

مجموعــة الفئــران المصــابة صــة، وجــد أن خلا. الكجــم /مجــم ٥٠٠بتركیــز الكاكاو مســتخلص بــذور 

كجمسـجلت أفضـل النتــائج  /مجـم ٥٠٠بتركیـز الكاكاو بالسـمنة والتـي تغـذت علـى مسـتخلص بـذور 

فــى تحســین صــورة دهــون الــدم ووظــائف الكبــد والكلــى بالمقارنــة بــالفئران المصــابة بالســمنة والتــى 

  .الكاكاوبذور تغذت على مسحوق 

  .او ــ الفئران ـ التأثیر المضاد للسمنة ـ التحالیل الكیمیائیة الحیویةالكاكبذور الكلمات الأفتتاحیة: 


