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Abstract 
The present study was designed to study the effect of Stock seeds, virgin coconut oil and 
sunflower oil on hyperlipidemic rats. Forty adult male albino rats were used in this study, 
weighting (150±10g) were divided into eight groups, five rats each. One of them was kept 
as a control –ve group, while the other seven groups were fed on the diet plus 1.5% 
cholesterol for 21 days Stock seeds powder added at percent 2.5% and 5%, virgin coconut 
and sunflower oil were added at percent 1% and 2% from the main diet. Body weight 
gain, feed intake, feed efficiency ratio, serum lipid profiles (TG, TC, LDL-c, VLDL-c, 
HDL-c and AI), serum glucose, serum liver enzymes (ALT, AST and ALP), kidney 
functions (creatinine, uric acid and urea levels) and complete blood count (RBCs, WBCs, 
hemoglobin and platelet). From the obtained results it could be concluded that feeding on 
of Stock seeds powder, virgin coconut oil and sunflower oil caused significant (P≤0.05) 
increase in HDL-c, RBCs and hemoglobin, but with significant (P ≤ 0.05) decreases 
weight gain and in the rest of the analyses as compared with control (+ve) group, and 
enhanced the kidney and liver functions with the decrease of ALT, AST, ALP, creatinine, 
uric acid, urea and serum glucose which reflects the powerful nutraceutical therapeutic 
effect for feeding on of Stock seeds, virgin coconut oil and sunflower oil for treatment 
hyperlipidemia in rats. 
Keywords: high lipids, Stock seeds, Plants oils, Rats, Biochemical analysis.  
Introduction 
Hyperlipidemia is considered one of the major risk factors causing cardiovascular 
diseases (CVDs). CVDs accounts for one third of total deaths around the world 
(Jørgensen et al., 2013). 
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Hyperlipidemia is an increase in one or more of the plasma lipids, including triglycerides, 
cholesterol, cholesterol esters and phospholipids and or plasma lipoproteins including 
very low-density lipoprotein and low-density lipoprotein, and reduced high-density 
lipoprotein levels Hyperlipidemia relates to increased oxidative stress causing significant 
production of oxygen free radicals, which may lead to oxidative modifications in low-
density lipoproteins, which present a significant function in the initiation and progression 
of atherosclerosis and associated cardiovascular diseases (Mishra et al., 2011). 
It is not a disease but a metabolic disorder that can be secondary to many diseases and 
can contribute to many forms of disease, most notably cardiovascular disease. 
Longstanding elevated hypercholesterolemia leads to accelerated atherosclerosis; this can 
express itself in a number of cardiovascular diseases: coronary artery disease (angina 
pectoris, heart attacks), stroke and short stroke-like episodes and peripheral vascular 
disease (Durrington, 1995).  
Hypercholesterolemia and hypertriglyceridemia are the main cause of atherosclerosis 
which is strongly related to is chemic heart disease (IHD) (Brouwers et al., 2012). There 
is a strong relation between IHD and the high mortality rate. Furthermore, elevated 
plasma cholesterol levels cause more than four million deaths in a year. Atherosclerosis 
is a process of arteries hardening due to deposition of cholesterol in the arterial wall which 
causes narrowing of the arteries. Atherosclerosis and atherosclerosis-associated disorders 
like coronary, cerebrovascular and peripheral vascular diseases are accelerated by the 
presence of hyperlipidemia (Wells et al., 2007). 
Hyperlipidemia is typically caused by obesity, dietary intake, and other environmental 
and genetic factors or a combination of both (Bhatnagar et al., 2008). Type 2 diabetes 
mellitus, alcohol, dialysis, monoclonal gammopathy, hypothyroidism, anorexia nervosa, 
nephrotic (Schwingshackl et al., 2017). 
Virgin coconut oil (VCO) is produced from fresh coconut, which is produced without 
high heating, so that the important content in coconut oil can be maintained (Aladin et 
al., 2016).  VCO has a rich content of medium chain fatty acids (MCFAs), predominantly 
lauric acid; others include caproic acid, caprylic acid and capric acid (Mansor, et al., 
2012). VCO is known for its medicinal properties as anti-inflammatory, analgesic and 
hypothermic properties, antimicrobial and VCO showed significant anticoagulant effect 
(Dumancas et al., 2016). 
In addition to many medicinal benefits of VCO which have been mentioned, it has 
beneficial effects on lipid profile Arunima and Rajamohan (2012), who found that 
treating rats with VCO compared with copra oil (CO), olive oil (OO), and sunflower oil 
(SFO) as they were fed with different oils 8% for 45 days the Results showed that VCO 
feeding was significantly reduced (P<0.05) levels of total cholesterol, LDL and VLDL so 
VCO had the ability to reduce hyperlipidemia. 
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There have also been many scientific reports on the health benefits and nutritional 
potential of the bioactive compounds of sunflower oil . It is the non-volatile oil extracted 
from sunflower (Helianthus annus) seeds of the Asteraceae family. The sunflower oil is 
interesting  by its content in linoleic acid. It is a mixture of monounsaturated and 
polyunsaturated fats with low levels of saturated fats (Madhavi et al., 2015). 
Sunflower seed oil is characterized by a high concentration of linolenic acid, moderate 
level of oleic acid, very low level of linoleic acid, less than 15% of the saturated fatty 
acids, palmitic and stearic acids and usually less than 1% of acids with fewer than 16 or 
more than 18 carbon atoms. While lauric, arachidic, behenic, lihnoceric and eicosenoic 
acids may be present, these acids are of little practical importance. Traces of oxygenated 
fatty acids also have been found in some sunflower seeds stored for prolonged period 
(Mikolajczak et al., 1968). 
The seed oil and herb tincture are employing for anti-inflammatory, antioxidant, 
antitumor, anti-asthmatic, antigen, antipyretic, astringent, anti-hypoglycemic effect, 
cathartic, diuretic, stimulant, vermifuge and antimicrobial activities (Bashir et al., 2015). 
Sunflower oil   has beneficial effects on lipid profile Basak et al. (2017), who found that 
the group treated with sunflower oil differed significantly (P ≤ 0.05)from the control 
group, and the total triglycerides decreased significantly (P ≤ 0.05)HDL was significantly 
increased (P ≤ 0.05)in the treated group compared with the control group. 
Stock seeds is an oilseed of great importance. The stock flower (Matthiola incana, L.) is 
a species from the Brassicaceae family. It is an ornamental plant (Sanchez et al., 2005). 
Seeds of the stock flower contain oil rich in linolenic acid (55-65%) that is of medicinal 
importance (Yaniv et al., 1999). 
Chopra et al., (1986), reported that the seeds of Stock acted as a diuretic, expectorant, 
tonic, stomach tonic and also worked as a cancer treatment. 
In addition to it has beneficial effects on lipid profile Yaniv et al., (1999), reported that 
treating hypercholesterolemia male rats with Stock oil for 6 weeks compared with rats 
fed a diet containing coconut oil or sunflower oil it significantly reduced TC, TG and 
LDL-c as Stock seeds contained oil rich (55--65%) in omega-3 (n - 3) linolenic acid and 
elicited a beneficial effect when fed to animals by reducing cholesterol levels. 
The main objective of this work is to study the effect of stock seeds, virgin coconut oil 
and sunflower oil on the biological, biochemical changes of male white rats infected with 
high blood lipids and the possibility of improving this condition. 

Material And Methods 
Materials  
1- Source of Stock seeds, virgin coconut oil and sunflower oil: virgin coconut oil and 
sunflower oil were obtained from the Agriculture Research Center in Giza, Egypt. 
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Stock Seeds  was obtained from the Herbal Store in  Cairo , Egypt. 
2. Cholesterol powder: Cholesterol powder obtained from Al-Gomhoria Company for 
Trading Drugs, Chemical and Medical Instruments, Cairo, Egypt. 
3. Experimental animals: A total of 40 adult normal male albino rats Sprague Dawley 
strain weighing 150±10g were obtained from Vaccine and Immunity Organization, 
Ministry of Health, Helwan Farm, Cairo, Egypt. 
Chemical kits: Chemical kits used in this study (TC, TG, HDL-c, LDL-c, VLDL-c, ALT, 
AST, albumin, globulin, total protein, glucose, creatinine, uric acid, urea) El-Gomhoria 
company, Cairo, Egypt. 

Biological experiments: 
Basal diet composition: 
The basal diet in the experiment was prepared according to Reeves et al., (1993). It was 
consisted of 20% protein (casein), 10% sucrose, 4.7% corn oil, 0.20% choline chloride, 
1% vitamin mixture, 3.5% salt mixture and 5% fiber (cellulose).  

Experimental design: 
The experimental was done in the Faculty of Home Economics, Menoufia University, 
Shebin El-Kom. forty adult male white albino, 10weeks age, weighting (150±10 g) was 
used in this experiment. All rats were fed on standard diet according to American Institute 
of Nutrition (AIN) (1993) for 7 days for adaptation and divided into two main groups. 
The first main group fed on basal diet as a control negative group (5 rats). 
The second main group (hyperlipidemic rats) (35 rats) hyperlipidemia was induced in 
normal healthy male albino rats by addition of 1.5% cholesterol powder and 10% animal 
fat for 21 days. 
And were divided into 7 sub-groups (5 rats for each group) as the following: 
Sub-group 1: Hyperlipidemic rats fed on basal diet as a control positive group. 
Sub-group 2: Hyperlipidemic rats fed on basal diet with 2.5% of Stock powder. 
Sub-group 3: Hyperlipidemic rats fed on basal diet with 5% of Stock powder. 
Sub-group 4: Hyperlipidemic rats fed on basal diet with 1% of virgin coconut oil. 
Sub-group 5: Hyperlipidemic rats fed on basal diet with 2% of virgin coconut oil.  
Sub-group 6: Hyperlipidemic rats fed on basal diet with 1% of sunflower oil. 
Sub-group 7: Hyperlipidemic rats fed on basal diet with 2% of sunflower oil.  

Biological Evaluation: 
Body weight gain (BWG), feed intake (FI), and feed efficiency ratio (FER): 
During the experimental period (28 days) the net feed intake was daily recorded, while 
body weight was weekly recorded. The net feed intake and gained body weight were used 



 El-Sayed et al., 2021 

JHE, 2021, 31(3): pp  45-62 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-49- 

for the calculation of feed efficiency ratios (FER) according to Chapman et al., (1959) as 
follow:   

𝐹𝐸𝑅% =
𝐵𝑜𝑑𝑦	𝑤𝑒𝑖𝑔ℎ𝑡	𝑔𝑎𝑖𝑛	(𝑔)
𝐹𝑜𝑜𝑑	𝑖𝑛𝑡𝑎𝑘𝑒	(𝑔) × 100 

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 in deep freezer till analysis according to method described by Schermer (1967).  

Biochemical analysis: 
Determination of blood glucose 
Serum blood glucose was measured using the modified kinetic method according to 
Kaplan, (1984) by using kit supplied by spin react. Spain. 
Liver functions  
Determination of alanine amino transferase (ALT) (GPT) 
ALT activities were measured in serum using the modified kinetic method of Tiez, (1976) 
by using kit supplied by Human, Germany. 
Determination of aspartate amino transferase (AST) (GOT) 
AST activities were measured in serum using the modified kinetic method of Henry, 
(1974) by using kit supplied by human, Germany. 
Kidney functions  
Determination of urea nitrogen 
Urea was determination in serum using the modified kinetic method or liquicolor of 
Patton and crouch, (1977) by using kit supplied by Human, Germany. 
Determination of creatinine 
Serum creatinine was measured using the modified kinetic method according to Henry, 
(1974) by using kit supplied by Human, Germany. 
Determination of uric acid: 
Serum uric acid was measured using the modified kinetic method according to Schultz, 
(1984)by using kit supplied by Human, German. 
Lipid's profile 
Determination of total cholesterol (T.C) 
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Serum cholesterol was measured using the modified kinetic according to Richmond, 
(1973) by using kit supplied by Hu Germany. 
Determination of triglycerides (T.G) 
Serum triglycerides (T.G) were measured using the modified kinetic method according 
to the method described by Fossati and Prencipe, (1982) by using kit supplied by 
Spinreact, Spain. 
Determination of high-density lipoprotein cholesterol (HDL-c) 
Serum high density lipoprotein cholesterol (HDL-c) was measured using the modified 
kinetic method according to Allain, (1974) by using kit supplied by Human, Germany. 
Determination of very low-density lipoprotein cholesterol (VLDL-c)  
Serum very low-density lipoprotein cholesterol (VLDL-c) was calculated as mg/dl 
according to Lee and Nieman, (1996) equation: 
VLDL-c Concentration mg/dl = 9.;

<
 

Determination of low-density lipoprotein cholesterol (LDL-c) 
Serum low density lipoprotein cholesterol (LDI-c) was calculated as mg/dl according to 
Castelli et al., (1977) equation: 
LDL Concentration mg/dl = Total Cholesterol – HDL-c – VLDL-c 
Calculation of atherogenic index: 
The VLDL + LDL / HDL ratio: this index was calculated according to the formula of 
Kikuchi et al., (1998) 

Statistical analysis 
The data were analyzed using a completely randomized factorial design (SAS, 2002) 
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 
Data presented in Table (1) and show the effect of Stock powder, virgin coconut oil and 
sunflower oil on serum triglycerides (T.G) and serum total cholesterol (T.C) of 
hyperlipidemic rats. The obtained results indicated that the higher serum triglycerides 
levels recorded for positive control group, while negative control group recorded the 
lower value with significant differences. The mean values were 206.80a±0.20 and 
79.35h±0.84 mg/dl, respectively. 
On the other hand, the highest serum triglycerides levels of treated groups recorded for 
2.5% Stock powder, while the lowest value recorded for 2% virgin coconut oil with 
significant differences. The mean values were 163.20b±0.88 mg/ dl and 105.30g±0.07 
mg/ dl, respectively. These results are in agree with Adeyemi et al., (2020), who found 
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that treating rats with VCO has a beneficial effect in lowering lipid profile. It reduced TG 
and TC. so VCO had the ability to reduce hyperlipidemia. Also, Go et al., (2014), reported 
that treating hypercholesterolemic rats with sunflower oil did significantly reduce serum 
TG. Nevin and Rajamohan (2004), reported that treating hypercholeterolemic male rats 
with VCO it significantly reduced TG.  
In case of serum total cholesterol levels, it could be concluded that the higher serum 
cholesterol levels recorded for positive control group, while negative control group 
recorded the lowest value with significant differences. The mean values were 
198.60a±0.80 and 94.09h±0.36 mg/dl, respectively. For treated groups, the highest serum 
total cholesterol levels recorded for 2.5% Stock powder, while the lowest value recorded 
for 2% virgin coconut oil with significant differences. The mean values were 
172.17b±0.50 and 112.10g±0.60 mg/dl, respectively. These results are in agree with 
Narayanankutty et al., (2018), reported that treating hepatosteatosis male rats with VCO 
has significantly reduced levels of total cholesterol and triacylglycerols.  .  Also, Arunima 
and Rajamohan (2012), who found that treating rats with VCO compared with copra oil 
(CO), olive oil (OO), and sunflower oil (SFO) as they were fed with different oils 8% for 
45 days the Results showed that VCO feeding was significantly reduced (P≤0.05) levels 
of total cholesterol, LDL and VLDL so VCO had the ability to reduce hyperlipidemia. 
Basak et al., (2017), who found that the sunflower oil treated group significantly (P≤0.05) 
differ from that of  control group. The total triglyceride was decreased significantly 
(P≤0.05) in the treated group compared to control. 

Table (1): Effect of matthiola incana powder, virgin coconut oil and sunflower oil 
on serum triglycerides (TG) and serum total cholesterol (TC) of hyperlipidemic rats:  
Groups Triglycerides (TG) mg/dl Total cholesterol (TC) mg/dl 
G1 Control negative 79.35h±0.84 94.09h±0.36 
G2 Control positive 206.80a±0.20 198.60a±0.80 
G3 (2.5% stock powder) 163.20b±0.88 172.17b±0.50 
G4 (5% stock powder) 147.80c±0.32 158.60c±0.21 
G5 (1% virgin coconut oil) 131.40d±0.19 130.05e±0.40 
G6 (2% virgin coconut oil) 105.30g±0.07 112.10g±0.60 
G7 (1% sunflower oil) 128.60e±0.54 149.20d±0.71 
G8 (2% sunflower oil) 115.05f±0.05 126.40f±0.35 
LSD 0.86 0.91 
Each value represents mean±standard deviation (n = 3). Mean under the same column bearing different superscript letters are 
different significantly (p ≤ 0.05).  

Data presented in Table (2) show the effect of stock powder, virgin coconut oil and 
sunflower oil on high density lipoprotein cholesterol (HDL-c), low density lipoprotein 
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cholesterol (LDL–c) and very low-density lipoprotein cholesterol (VLDL–c) levels of 
hyperlipidemic rats. The highest mean value of HDL-c levels recorded for negative 
control group, while positive control group recorded the lowest value with significant 
differences. The mean values were 56.30a±0.80 and 32.26f±0.72 mg/dl, respectively. 
On the other hand, the higher mean value for (HDL-c) levels of treated groups recorded 
for 2% virgin coconut oil, while the lower value recorded for 2.5% stock powder with 
significant differences. The mean values for another treated group were 53.64b±0.96 and 
45.70e±0.31 mg/dl, respectively. These results agreed with Narayanankutty et al., (2017), 
reported that treating hepatosteatosis male rats with VCO increased improving HDL-c 
level (53.5%) and reducing hepatic and serum triglycerides. Also, Arunima and 
Rajamohan, (2012), reported that Animals fed VCO showed increase in HDL compared 
to other groups that fed copra oil (CO), olive oil (OO), and sunflower oil (SFO). Also, 
Basak et al., (2017), who reported that the sunflower oil treated group showed HDL was 
increased significantly (P≤0.05) in the treated group compared to control. 
Data also indicated that the higher mean value of LDL-c levels recorded for positive 
control group, while negative control group recorded the lower value with significant 
differences. The mean values were 124.98a±0.04 and 21.92h±0.61 mg/dl, respectively. 
On the other hand, the highest mean value of levels of LDL-c for treated groups recorded 
for 2.5% stock powder, while the lowest value recorded for 2% virgin coconut oil with 
significant differences. The mean values were 93.83b±0.01 and 37.40g±0.37 mg/dl, 
respectively. These results agreed with Adeyemi et al., (2020), who reported that treating 
hypercholeterolemic male rats with VCO for four weeks by Using different 
concentrations of it (VCO 200 +VCO 400 and +VCO 600) it significantly reduced TC, 
TG and LDL-c. 
Data also indicated that the higher mean value of VLDL-c levels recorded for positive 
control group, while negative control group recorded the lower value with significant 
differences. The mean values were 41.36a±0.04 and 15.87h±0.17 mg/dl, respectively. 
On the other hand, the highest mean value of VLDL-c levels of treated groups recorded 
for 2.5% stock powder, while the lowest value recorded for 2% virgin coconut oil with 
significant differences. The mean values were 32.64b±0.18 and 21.06g±0.01 mg/dl, 
respectively. These results agreed with Nevin and Rajamohan, (2004), reported that 
treating hypercholeterolemic male rats with VCO it significantly reduced LDL, and 
VLDL cholesterol levels compared to copra oil. Also, Yıldırım et al., (2014), reported 
that the serum triglyceride and VLDL cholesterol levels were significantly decreased in 
only the cocoa butter and sunflower oil (P≤0.05)  as compared to control. 
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Table (2): Effect of stock powder, virgin coconut oil and sunflower oil on lipid profile 
of hyperlipidemic rats 
Groups HDL-c (mg/dl) LDL-c (mg/dl) VLDL-c(mg/dl) 
G1 Control negative 56.30a±0.80 21.92h±0.61 15.87h±0.17 
G2 Control positive 32.26f±0.72 124.98a±0.04 41.36a±0.04 
G3 (2.5% stock powder) 45.70e±0.31 93.83b±0.01 32.64b±0.18 
G4 (5% stock powder) 47.91d±0.17 81.13c±0.02 29.56c±0.06 
G5 (1% virgin coconut oil) 48.21d±0.60 55.56e±0.24 26.28d±0.04 
G6 (2% virgin coconut oil) 53.64b±0.96 37.40g±0.37 21.06g±0.01 
G7 (1% sunflower oil) 46.08e±0.22 77.40d±0.38 25.72e±0.11 
G8 (2%sunflower oil) 50.19c±0.12 53.21f±0.22 23.00f±0.01 
LSD 0.99 0.54 0.17 

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). HDL-c = High density lipoprotein cholesterol. LDL-c = Low density lipoprotein cholesterol. VLDL 
-c = Very low-density lipoprotein cholesterol.   

Data presented in Table (3) show the effect of stock powder, virgin coconut oil and 
sunflower oil on atherogenic index (AI) and atherogenic fraction (AF) levels of 
hyperlipidemic rats. It’s clear to notice that the higher atherogenic index levels (AI) levels 
recorded for positive control group, while negative control group recorded the lower 
value with significant differences. The mean values were 0.81a±0.009 and 0.15h±0.002, 
respectively. On the other hand, the highest atherogenic index (AI) of treated groups 
(hyperlipidemic groups) recorded for 2.5% stock powder, while the lowest value recorded 
for 2% virgin coconut oil with significant differences. The mean values were 0.55b±0.002 
and 0.29g±0.008, respectively. These results agreed with Yuiwarti, et al., (2018), who 
reported that treating these hypercholeterolemic male rats VCO was effective in reducing 
TG, TC, LDL and VLDL levels compared to virgin olive oil group and control group, so 
VCO had the ability to reduce hyperlipidemia. Hence, it is obvious that lowering the lipid 
levels could reduce the risk of cardiac heart disease (CHD) by regression of 
atherosclerosis. 
Data presented in Table (4) show the effect of stock powder, virgin coconut oil and 
sunflower oil on glucose level of hyperlipidemic rats. It’s clear to notice that the highest 
glucose levels recorded for positive control group, while negative control group recorded 
the lowest value with significant differences. The mean values were 238.00a±0.38 and 
120.90h±0.06 mg/dl, respectively.  
On the other hand, the highest glucose levels of treated groups recorded for group 3 (2.5% 
stock powder), while the lowest value recorded for group 8 (2% sunflower oil) with 
significant differences. The mean values were 174.00b±0.14 and 134.50g±0.42 mg/dl, 
respectively. These results are in agree with Adeyemi et al., (2020), reported that treating 
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hypercholeterolemic male rats with VCO that was used concentrations (200,600 and 400 
mg/kg) it was significantly reduced blood glucose. Also, Yıldırım et al., (2014), reported 
that sunflower oil decreases the serum glucose level compared to control group in rats 
The mean value in sunflower oil group was 120.33±15.57 mg/dl. On the other hand, the 
mean value in control groups recorded for serum glucose was 137.08±7.86 mg/dl. 

Table (3): Effect of stock powder, virgin coconut oil and sunflower oil on atherogenic 
index (AI) and atherogenic fraction (AF) of hyperlipidemic rats 
Groups Atherogenic index (AI) Ratio Atherogenic fraction (AF) Ratio 
G1 Control negative 0.15 h±0.002 37.79 h±0.44 
G2 Control positive 0.81 a±0.009 166.34 a±0.08 
G3 (2.5% stock powder) 0.55 b±0.002 126.47 b±0.19 
G4 (5% stock powder) 0.498 c±0.001 110.69 c±0.04 
G5 (1% virgin coconut oil) 0.435 e±0.005 81.84 e±0.2 
G6 (2% virgin coconut oil) 0.29 g±0.008 58.46 g±0.36 
G7 (1% sunflower oil) 0.447 d±0.003 103.12 d±0.49 
G8 (2%sunflower oil) 0.36 f±0.001 76.21 f±0.23 
LSD 0.008 0.51 

Each value represents mean±standard deviation. Mean under the same column bearing different superscript letters are different 
significantly (P≤0.05)  AI: Atherogenic Index. AF: Atherogenic Fraction. 

Table (4): Effect of stock powder, virgin coconut oil and sunflower oil on Glucose 
level of hyperlipidemic rats 
Groups Glucose (mg/dl) 
G1 Control negative 120.90h±0.06 
G2 Control positive 238.00a±0.38 
G3 (2.5% stock powder) 174.00b±0.14 
G4 (5% stock powder) 170.10c±0.57 
G5 (1% virgin coconut oil) 158.6e±0.32 

G6 (2% virgin coconut oil) 141.9f±0.63 
G7 (1% sunflower oil) 168.05d±0.85 
G8 (2% sunflower oil) 134.50g±0.42 
LSD 0.84 
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). 

From table (5) data show the effect of stock powder, virgin coconut oil and sunflower oil 
on liver functions (ALT, AST and ALP) of hyperlipidemic rats. It’s clear to notice that 
the highest ALT levels recorded for positive control group, while negative control group 
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recorded the lowest value with significant differences. The mean values were 
127.57a±0.56 and 36.94h±0.32 U/L, respectively.  
On the other hand, the highest ALT levels of treated groups recorded for 2.5% stock 
powder, while the lowest value recorded for 2% sunflower oil with significant 
differences. The mean values were 101.29b±0.25 and 61.33g±0.80 U/L, respectively. 
These results agreed with Yıldırım et al., (2014), reported that the serum enzymes activity 
levels (ALP, AST and ALT) were significantly decreased in only the cocoa butter and 
sunflower oil groups as compared to control the mean values in cocoa butter were 
274.83±32.63, 200.00 and 64.50 U/L, respectively. The mean values in sunflower oil 
were 268.94±39.76, 151.00 and 61.00 U/L, respectively.  
On the other hand, the mean values in control groups recorded for ALP 312.58±31.39, 
value recorded for AST 194.00 and value recorded for ALT 70.00 U/L. Sinaga, et al., 
(2020), they reported that treating male rat with virgin coconut oil to measure hepatic 
oxidative stress and antioxidant defenses after maximum physical activity caused AST 
and ALT levels of liver of the VCO-1, VCO-2, and VCO-4 groups were significantly 
lower than the Control group (p≤ 0.05).The decrease in AST and ALT levels in this study 
due to antioxidant activity and the content of  polyphenol compounds found in VCO. 
These results agreed with Famurewa et al., (2017), reported that treating male rats with 
10% VCO supplemented diet significantly decreased ALT and AST activity Compared 
to mice fed repeatedly heated palm kernel oil (HPO). 
With regard to AST, the higher levels recorded for positive control group, while negative 
control group recorded the lower value with significant differences. The mean values 
were 266.66a±0.14 and 116.17g±0.20 U/L, respectively. On the other hand, the highest 
AST levels of treated groups (hyperlipidemic groups) recorded for 2.5% stock powder, 
while the lowest value recorded for 2% sunflower oil with significant differences. The 
mean values were 218.76b±0.31 and 130.79g±0.70 U/L, respectively. These results 
agreed with Yıldırım et al., (2014), reported that the serum enzymes activity levels (ALP, 
AST and ALT) were significantly decreased in only the cocoa butter and sunflower oil 
groups as compared to control the mean values in cocoa butter were 274.83±32.63, 
200.00 and 64.50 U/L, respectively. The mean values in sunflower oil were 268.94 ± 
39.76, 151.00 and 61.00 U/L, respectively. On the other hand, the mean values in control 
groups recorded for ALP 312.58±31.39, value recorded for AST 194.00 and value 
recorded for ALT 70.00 U/L. Famurewa et al., (2017), reported that treating male rats 
with 10% VCO supplemented diet significantly decreased ALT and AST activity 
Compared to mice fed repeatedly heated palm kernel oil (HPO). 
In case of ALP the higher levels recorded for positive control group, while negative 
control group recorded the lower value with significant differences. The mean values 
were 309.68a±0.45 U/L and 137.30h±0.15 U/L, respectively. 
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On the other hand, the highest ALP levels of treated groups recorded for group 3 (2.5% 
stock powder), while the lowest value recorded for group 8 (2% sunflower oil) with 
significant differences. The mean values were 280.60b±0.06 and 187.47g±0.73 U/L. 

Table (5): Effect of stock powder, virgin coconut oil and sunflower oil on liver 
functions of hyperlipidemic rats 
Groups ALT (U/L) AST (U/L) ALP (U/L) 
G1 Control negative 36.94h±0.32 116.17h±0.20 137.30h±0.15 
G2 Control positive 127.57a±0.56 266.66a±0.14 309.68a±0.45 
G3 (2.5% stock powder) 101.29b±0.25 218.76b±0.31 273.64d±0.53 
G4 (5% stock powder) 67.8f±0.13 191.30c±0.11 265.01dc±0.16 
G5 (1% virgin coconut oil) 100.27c±0.48 187.28d±0.23 280.60b±0.06 
G6 (2% virgin coconut oil) 77.28d±0.19 154.27f±0.88 203.10f±0.75 
G7 (1% sunflower oil) 73.82e±0.66 162.10e±0.45 242.42e±0.81 
G8 (2% sunflower oil) 61.33g±0.80 130.79g±0.70 187.47g±0.73 
LSD 0.83 0.79 0.93 

Each value represents mean±standard deviation (n = 3). Mean under the same column bearing different superscript letters are 
different significantly (p ≤ 0.05). 

Data presented in Table (6) show the effect of stock powder, virgin coconut oil and 
sunflower oil on kidney functions (serum urea, uric acid and creatinine) of hyperlipidemic 
rats. It’s clear to notice that the higher serum urea levels recorded for positive control 
group, while negative control group recorded the lower value with significant differences. 
The mean values were 69.00a±0.50 and 20.70h±0.14 mg/dl, respectively. 
On the other hand, the highest serum urea levels of treated groups recorded for 2.5% stock 
powder, while the lowest value recorded for 2% sunflower oil with significant 
differences. The mean values were 64.30b±0.81 and 36.17g±0.19 mg/dl, respectively. 
Yıldırım et al., (2014), reported that the effect of the cocoa butter and sunflower oil on 
kidney functions (serum uric acid and creatinine) all treated groups showed significant 
improvement in kidney functions level compared to control group sunflower oil recorded 
in both urea, uric acid and creatinine levels 2.83±0.28 and 0.48ab mg/dl respectively.  
Control group recorded in both urea, uric acid and creatinine levels 2.17±0.15 and 0.53a 
mg/dl respectively. In case of uric acid there were increase in value of sunflower oil group 
and cocoa butter group compared to control group. Famurewa et al., (2017) reported that 
treating male rats with 10% VCO supplemented diet significantly prevented the HPO-
induced nephrotoxicity evident by prominent decreases (p≤ 0.05).in urea, creatinine and 
uric acid in comparison to the HPO control group. 
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Data also showed that the highest serum uric acid levels recorded for positive control 
group, while negative control group recorded the lowest value with significant 
differences. The mean values were 6.70a±0.21 mg/dl and 3.10d±0.60 mg/dl, respectively. 
On the other hand, the highest serum uric acid levels of treated groups recorded for 2.5% 
stock powder, while the lowest value recorded for 2% sunflower oil with significant 
differences. The mean values were 5.60b±0.08 and 3.82c±0.40 mg/dl, respectively. 
Sinaga et al., (2019), they reported that treating male rat with virgin coconut oil while 
they are doing their most physical activity due to the low levels of urea and creatinine. 
There were no significant differences between 2.5% and 5% stock powder, 1% virgin 
coconut oil and 1% sunflower oil group. Also, there were no significant differences 
between 2% virgin coconut oil and 2% sunflower oil group.  
Data also indicated that the higher serum creatinine levels recorded for positive control 
group, while negative control group recorded the lower value with significant differences. 
The mean values were 1.45a±0.13 and 0.50c±0.01 mg/dl, respectively. 
On the other hand, the highest serum creatinine levels of treated groups recorded for 2.5% 
stock powder, while the lowest value recorded for 2% sunflower oil with significant 
differences. The mean values were 1.14b±0.13 and 0.67c±0.18  mg/dl, respectively. 
Yıldırım et al., (2014), reported that the effect of the cocoa butter and sunflower oil on 
kidney functions (serum uric acid and serum creatinine) all treated groups showed 
significant improvement in kidney functions level compared to control group sunflower 
oil recorded in creatinine level 0.48ab mg/dl. control group recorded creatinine level 
0.53a mg/dl. In case of creatinine was decrease in sunflower oil group. This result is 
agreement with this study. Sinaga et al., (2019), reported that the VCO administration can 
reduce levels of urea and creatinine when rats perform maximum physical activity. 
Table (6): Effect of stock powder, virgin coconut oil and sunflower oil on kidney 
functions of hyperlipidemic rats 
   Urea (mg/dl) Uric acid (mg/dl) Creatinine (mg/dl) 
G1 Control negative 20.70 h±0.14 3.10 d±0.60 0.50 c±0.01 
G2 Control positive 69.00 a±0.50 6.70 a±0.21 1.45 a±0.13 
G3 (2.5% stock powder) 64.30 b±0.81 5.60 b±0.08 1.14 b±0.05 
G4 (5% stock powder) 51.70 d±0.45 5.44 b±0.18 0.69 c±0.22 
G5 (1% virgin coconut oil) 57.60 c±0.20 4.90 b±0.30 0.81 c±0.13 
G6 (2% virgin coconut oil) 40.60 f±0.75 4.00 c±0.02 0.67 c±0.18 
G7 (1% sunflower oil) 44.50 e±0.32 5.12 b±0.46 0.77 c±0.03 
G8 (2% sunflower oil) 36.17 g±0.19 3.82 c±0.40 0.63 c±0.15 
LSD 0.84 0.58 0.23 

Each value represents mean±standard deviation (n = 3). Mean under the same column bearing different superscript letters are 
different significantly (p ≤ 0.05). 



 El-Sayed et al., 2021 

JHE, 2021, 31(3): pp  45-62 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-58- 

There were no significant differences between negative control, 5% stock powder, 1% 
virgin coconut oil, 2% virgin coconut oil, 1% sunflower oil and 2% sunflower oil group.   

Conclusion 
In conclusion, our results showed that feeding experimental animals with stock seeds, 
virgin coconut oil and sunflower oil caused a significant (P≤0.05) increase in HDL-c, 
RBCs and hemoglobin, but with a significant decrease (P≤0.05) in weight gain compared 
to the group control (+ve), kidney and liver function was enhanced with decreased ALT, 
AST, ALP, creatinine, uric acid, urea and blood glucose reflecting the strong therapeutic 
effect of feeding on of stock seed, virgin coconut oil and sunflower oil for the treatment 
of hyperlipidemia in rats. 

References 
1. Adeyemi, W.J.; Olayaki, L.A.; Abdussalam, T.A.; Toriola, A.P.; Olowu, A. B.; 

Yakub, A.J and Raji, A. O. Investigation of the effects of dietary modification in 
experimental obesity: low dose of virgin coconut oil has a potent therapeutic 
value. Biomedicine & Pharmacotherapy. 2020; 126: 110110. 

2. AIN: American Institute of Nutrition. Purified diet for laboratory Rodent, Final 
report. J. Nutrition. 1993; 123:1939-1951. and O. compactume Benth. J. Essential 
Oil Res; 8 (6): 657-664. 

3. Aladin, A.; Wiyani, dkk. L. “Grade Coconut Waste as Heating Jacket and 
Temperature Stabilizer in The Production of Virgin Coconut Oil by Natural 
Fermentation.” ARPN Journal of Engg, App Scie. ,2016; Vol. 11, No. 8, pp:1571-
1576. 

4. Allain, C.C. Cholesterol enzymatic colorimetric method. J. of Clin. Chem., 1974; 
20, 470. 

5. Arunima, S. and Rajamohan, T. virgin coconut oil improve hepatic lipid 
metabolism in rats compared with copra oil, olive oil and sunflower oil. Indian 
journal of Experimental Biology., 2012; 50, 802-809.63. 

6. Basak, A.; Banu, L. A.; Ahmad, N. and Rafiq, K. Effect of sunflower oil 
supplementation in feed on body weight and hematobiochemical parameters in 
mice. Progressive Agriculture., 2017; 28(1): 36-41. 

7. Bashir, T.; Zahara, K.; Haider, S. and Tabassum, S.  Chemistry, pharmacology 
and ethnomedicinal uses of Helianthus annuus (sunflower). A review. Pure and 
Applied Biology. ,2015; 4 (2), 226. 

8. Bhatnagar, D.; Soran, H. and Durrington, P.N. Hypercholesterolaemia and its 
management. Bmj, 2008. 337- 993. 



 El-Sayed et al., 2021 

JHE, 2021, 31(3): pp  45-62 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-59- 

9. Brouwers, M. C.; Van Greevenbroek, M. M.; Stehouwer, C. D.; de Graaf, J. and 
Stalenhoef, A. F.  The genetics of familial combined hyperlipidaemia. Nat Rev 
Endocrinol. ,2012;8(6): 352-62. 

10. Castelli, W. P.; Doyle, J. T.; Gordon, T.; Hames, C. G.; Hjortland, M. C.; Halley, 
S. B. and Zukel, W. J.. HDL cholesterol and other lipids in coronary Heart disease. 
The cooperative lipoprotein phenotyping study. Circulation. 1977; 55: 767-772. 

11. Chapman, D.G.; Castilla, R.and Campbell, J. A. Evaluation of protein in food. 
LA. Method for the determination of protein efficiency ratio. Can. J. Biochem. 
Physiol. 1959; 37:  679 – 686. 

12. Chopra, R.N.; Nayar, S.L. and Chopra, I.C. Glossary of Indian medicinal plants. 
(Including the supplement). Council Scientific  Industrial Research, New Delhi, 
1986;  330 pp. 

13. Dumancas, G. G.; Viswanath, L. C. K.; de Leon, A. R.; Ramasahayam, S. ; 
Maples, R.; Koralege, R. H.and Castles, S. Health benefits of virgin coconut 
oil. Vegetable oil: Properties, Uses and Benefits. NOVA: Burleigh, Australia. 
2016; 161-194. 

14. Durrington, P.N. Hyperlipidaemia. Cambridge: Butterworth- Heinemann, Ltd. 
1995. 

15. Famurewa, A. C.; Nwankwo, O. E.; Folawiyo, A. M.; Igwe, E. C.; Epete, M. A. 
and Ufebe O G. Repeatedly heated palm kernel oil induces hyperlipidemia, 
atherogenic indices and hepatorenal toxicity in rats: Beneficial role of virgin 
coconut oil supplementation. Acta Scientiarum Polonorum Technologia 
Alimentaria. 2017; 16(4):451-460. 

16. Fossati, P. and Prencipe, L. Serum triglycerides determined colorimetrically with 
an enzyme that produces hydrogen peroxide. Clinical Chemistry.1982; 28(10): 
2077-2080. 

17. Go, R. E.; Hwang, K. A.; Kim, Y. S.; Kim, S. H.; Nam, K. H.and Choi, K. C. 
Effects of Palm and Sunflower Oils on Serum Cholesterol and Fatty Liver in Rats. 
Journal of Medicinal Food. 2014; 18 (3): 363–369. 

18. Henry, R. J. Clinical Chemistry Principal and  Techniques. 2nd. Harper and 
Publisher. New York.1974. 

19. Jørgensen, T.; Capewell, S.; Prescott, E.; Allender, S.;Sans ,S.; Zdrojewski, T.and 
Vanuzzo, D. Population-level changes to promote cardiovascular health. 
European Journal of Preventive Cardiology. 2013; 20(3): 409-421. 

20. Kaplan, L. A. Clinical Chemistr. The C.V. Mosby Co. St Louis. Toronto. Princent. 
1984; 1032-1036. 

21. Kikuchi-Hayakawa, Onodera. N.; Mastubara, S.; Yasudo, E.; Chonan, O.; 
Takahashi, R .and IshIkawa, F. .Effect of soymilk and bifido-bacterium fermented 



 El-Sayed et al., 2021 

JHE, 2021, 31(3): pp  45-62 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-60- 

soymilk on lipid metabolism in aged avariectomized rats. Bioscience 
Biotechnology and Biochemistry.1998; 62(9): 1688-1692. 

22. Lee, R. and Nieman, D. Nutrition Assessment. 2nd Ed. Mosby, Missouri, USA 
.1996; pp: 591 – 594. 

23. Madhavi, B. R.; Devi, N. K .D.;Mrudula ,B. S. and Babu, R. N. The importance 
of biodegradable bio-oil-SUNFLOWER. International Journal of Pharm Tech 
Research, 2010; 2(3): 1913-1915. 

24. Mansor, T. S. T.; Man, Y. C.; Shuhaimi, M.; Afiq, M. A.and Nurul, F. K. 
Physicochemical properties of virgin coconut oil extracted from different 
processing methods. International Food Research Journal. 2012; 19(3): 837. 

25. Mikolajczak, K. L.; Freidinger, R. M.; Jr Smith, C. R.and Wloff, I. A. Oxygenated 
fatty acids of oil from sunflower seeds after prolonged storage Lipids. 1968; 3: 
489-494. 

26. Mishra, P. R.; Panda, P. K.; Apanna, K. C. and Panigrahi S. Evaluation of acute 
hypolipidemic activity of different plant extracts in Triton WR-1339 induced 
hyperlipidemia in albino rats. Pharmacologyonline. 2011; 3: 925-34.  

27. Narayanankutty, A.; Palliyil, D. M.; Kuruvilla, K. and Raghavamenon, A. C. 
Virgin coconut oil reverses hepatic steatosis by restoring redox homeostasis and 
lipid metabolism in male Wistar rats. Journal of the Science of Food and 
Agriculture.2018; 98 (5): 1757-1764. 

28. Nevin, K. G. and  Rajamohan, T. Beneficial effects of virgin coconut oil on lipid 
parameters and in vitro LDL oxidation. Clinical Biochemistry.2004;37(9): 830-
835. 

29. Patton, C. J. and  Crouch, S. R. Spectrophotometric and kinetics investigation of 
the Berthelot reaction for determination of ammonia. Anal. Chem. 1977;49: 464-
469. 

30. Reeves, P. G.; Nielson, F. H. and Fahmy, G. C. Reports of the American Institute 
of Nutrition, adhoc wiling committee on reformulation of the AIN  93. Rodent 
Diet.  J.  Nutri. 1993; 123: 1939-1951. 

31. Richmond, W. Preparation and properties of a cholesterol oxidase from Nocardia 
sp. and its application to the enzymatic assay of total cholesterol in serum. Clin. 
Chem. 1973; 19 (12): 1350. 

32. Sanchez, J. L.; Domina, G. and Caujape-Castells, J. Genetic differentiation of 
three species of Matthiola (Brassicaceae) in the Sicilian insular system. Plant Syst. 
Evol. 2005; 253: 81-93. 

33. SAS. Statistical Analysis System SAS /Stat User's Guide version 9 SAS Institute. 
Inc, Gary, NC, USA. Schirmeister. J. Creatinine standard and measurement of 



 El-Sayed et al., 2021 

JHE, 2021, 31(3): pp  45-62 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-61- 

serum creatinine with picric acid,1964, Deutsche Medizinische Wochenschrift 
.2002; 89: 1018-1021 239. 

34. Schultz, A. Uric Kaplan A. Clin Chem. Mosby Co. St. Louis Toronto. Princeton, 
1984;  1261-1266 and 418. 

35. Schermer .The Blood Morphology of Laboratory Animal. Longmans, Printed in 
Great Britain, Green and Co. Ltd., 1967;   pp.350. 

36. Schwingshackl, L.; Schwedhelm, C.; Hoffmann, G.; Lampousi, A. M.; Knüppel, 
S.;Iqbal, K and  Boeing, H. Food groups and risk of all-cause mortality: a 
systematic review and meta-analysis of prospective studies. The American 
Journal Of Clinical Nutrition, 2017; 105(6), 1462-1473. 

37. Sinaga, F. A.; Harahap, U.; Silalahi, J. and Sipahutar, H. Antioxidant and 
hepatoprotective effects of virgin coconut oil at maximum physical activity. 
In Progress in Social Science, Humanities and Education Research Symposium. 
2020; (pp. 171-178). Redwhite Press. 

38. Tiez, N. M. Fundamental of clinical chemistry. Philade 1 phia, (2) W.B. 1976; pp. 
53-56. 

39. Wells, G. B.; Dipiro, J.; Schwinghammer, T. and Hamilton, C. Phamacotherapy 
Handbook, 7thedn, USA, The Mcgraw Hill Companies. 2007; 98-108. 

40. Yaniv, Z.; Schafferman, D.; Shamir, I. and Madar, Z. Cholesterol and triglyceride 
reduction in rats fed Matthiola incana seed oil rich in (n-3) fatty acids. J. Agric. 
Food Chem. 1999; 47: 637-642 

41. Yıldırım E, Cınar M, Yalçınkaya I, Ekici H, Atmaca N, Güncüm E. Effect of 
cocoa butter and sunflower oil supplementation on performance, 
immunoglobulin, and antioxidant vitamin status of rats. Biomed Res Int. 
2014;2014:606575. 

42. Yuiwarti, E. Y. W.; Saraswati, T. R. and Kusdiyantini, E. Effect of VCO and olive 
oil on HDL, LDL, and cholesterol level of hyperglycemic Rattus Rattus 
Norvegicus. Journal of Physics: Conference Series . 2018 ;Vol. 1025, No. 1, p. 
012064. 

  



 El-Sayed et al., 2021 

JHE, 2021, 31(3): pp  45-62 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-62- 

JK مدلا نوCد ل@لقت
L فلاNOع ةاذغملا ناU Vغلا روثنملا روذ[K

L V3 اج@موألا 
 p باج د@عس رحس ،انبلا دومحم حامس،رعاشلا لماh ةدجام، د@سلا dKطصم دمحم
 oم ،موnلا lmcبش ،ة[فونملا ةعماج ،bccdeملا داصتقالا ة[ل\ ،ةمعطألا مولعو ةPذغتلا مسق
 stLرعلا صخلملا

 نا�bفلا �ع سمشلا دا�ع ت{زو رك�لا دنهلا زوج ت{زو روثنملا روذz قوحسم bmثأت ةساردل ة[لاحلا ةساردلا تممص
�c ءاض[بلا نا�bفلا روكذ نم رأف lmcع�رأ مادختسا مت .مدلا نوهد عافتراz ةzاصملا

e ي ةساردلا ەذهbاهنازوأ حوا� 
�c نا�bف 5 تاعومجم d 8ا اهم[سقت متو )150±10(

e \اض ةعومجم\ اهادحإ تكرت ،ةعومجم لzامأ ،ة�لاس ةط 
 ةدمل كلذو لو�bس§لوnلا نم d 1.5%إ ةفاضإلاz ة[ساسالا ة�جولا �ع اهتيذغت مت ىرخألا ةع�سلا تاعومجملا

 ت{ز نم ل\ ةفاضإ مت اضPأ و ة[ساسالا ة�جولا نم %5 , %2.5 ة�س¬ب روثنملا روذz قوحسم ةفاضإ مت .موي 21
 اهيلع لوصحلا مت ē�لا جئاتنلا نم .ة[ساسألا ة�جولا نم %2 , %1 ة�س¬ب سمشلا دا�ع ت{ز و رك�لا دنهلا زوج
Pذغتلا نأ جاتن±سا نكمPقوحسم �ع ة zىوتسم دنع تدأ سمشلا دا�ع ت{زو رك�لا دنهلا زوج ت{زو روثنملا روذ 
�c ةدا{ز %5 ة{³نعم

e لاb́توlmc هدلاc̄e اعde لاn³لجوم[هلاو ءارمحلا مدلا تاركو ةفاث�lmc ضافخناو �c
e zا��

e ل[لاحتلا 
 ASTوe ALT¾{¶نإ ضفخ ق{«ط نع د�nلاو �ºلا فئاظو ز{¶عت اضPأو ة�جوملا ةطzاضلا ةعومجملاz ةنراقم كلذو
 bmثأتلا سكعت ةج[±نلا ەذه .مدلا ركس ىوتسم ضفخو ك{رويلا ضمحو lmcنÂتا{«nلاو ا{رويلاو ALP  م{¶نإ  ضفخو
 عافتراz ةzاصملا نا�bفلا �ع سمشلا دا�ع ت{زو رك�لا دنهلا زوج ت{زو روثنملا روذz قوحسمل Ä́eالعلا ىوذغتلا
 .مدلا نوهد
 .ة{³يحلاو ة[ئا[م[nلا ل[لاحتلا - نا�bفلا - تاتا�نلا تو{ز – تاتا�نلا روذz – مدلا نوهد عافترا :ة@حاتفملا تاملuلا


