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AB STR A CT

Objectives We aimed to verify the benefits of grape seeds extract (GSE) on hyperlipidemic
rats induced byhigh cholesterol diet. The efficacy of GSE was evaluated by antioxidant status,
liver enzymes, and liver histological changes.
Introduction Prevalence of hyperlipidemia and lifestyle-related disorders prompted the search
for non-conventional therapy.
Methods Forty male Wistar rats were divided into five equal groups as follows: group1:
negative control group, group II: positive control (hyperlipidemic) groups III,IV and V
(hyperlipidemic) orally given GSE in doses of 200, 400 and 600 mg/kg body weight,
respectively
Discussion The results showed that oral administration of GSE extract to hyperlipidemic rats
for one month significantly elevated serum levels of Aspartate Amino-transaminase (AST) and
Alanine Aminotransferase (ALT) when compared to the control positive group. Antioxidant
profile Catalase (CAT); Superoxide Dismutase (SOD), and Glutathione peroxidase (GSH-px)
serum level were significantly increased as compared to the non-treated groups. The changes
in liver histology were related to increasing concentrations of GSE.
Conclusion The study outcome suggests that GSE may help in the protection against
hyperlipidemia-induced diseases, with further investigation need to be carried.

Copyright © 2016 Amani A. Alrasheedi., Muneerah M. Mansour and Mohammed H E., This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

MATERIALS AND METHODS

Hyperlipidemia is a major risk factor for cardiovascular
diseases, and is of global health impact (Auti et al., 2013), and
Saudi Arabia is no of exception (Health Statistical Year book,
2012). There is increasing interest in the introduction of
functional food using plant extract in the alleviation of
hyperlipidemia. Of these, grape seed proanthocyanidin extract
(GSPE) is regarded as a potent antioxidant derived from grape
seeds, provides a concentrated source of polyphenols.The aim
of this study was to assess the effects of grape seed extract on
selected antioxidant indicators and liver enzymes in
hyperlipidemic-rats.

Animal Feeding Studies and Diet
The study protocol was approved by the research ethics
committee-Faculty of Medicine King Abdul-Aziz University,
Saudi Arabia.Forty adult male albino rats of Wistar strain
weighed 120-150g each, were obtained from the Experimental
Animal Unit of King Fahd Medical Research Center, King
Abdul-Aziz University, Jeddah, Saudi Arabia. After the
acclimatization period rats were allocated in to the following
groups: Group I (negative control group (n=8 rats) were fed on
basal diet. Group II (hyperlipidemic rats n= 32 rats) were fed on
high cholesterol and high fat diet (cholesterol + 0.2% (w/w) bile
salts + 20% (w/w) saturated fat) HCD. After hypercholestrol
induction period (4 weeks), a blood samples were taken and
analyzed for HDL-c and total cholesterol to calculate the
atherosclerotic index according to (Hanglund et al.,1991).Rats
with blood cholesterol level ≥5.2mmol/L were considered to be
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hyperlipidemic (Iqbal et al., 2011). Then atherosclerotic rats
were subdivided into four subgroups each with eight rats, as
follow:
Group II (positive control group) rats were fed on basal diet
and HCDand received oral gavage of distilled water
Group III Rats were fed on basal diet and HCD and orally
given GSE in a dose of 200 mg/kg body weight.
Group IV Rats were fed on basal diet and HCD and orally
given GSE in a dose of 400 mg/kg body weight.
Group V Rats were fed basal diet and HCD and orally given
GSE in a dose of 600 mg/kg body weight.
After four weeks, all rats were fasted overnight then sacrificed.
Blood samples were immediately collected from the retro
orbital plexus with capillary tubes under mild ether anesthesia,
into clean dried centrifuge tubes. The tubes were then
centrifuged at 3000 rpm for 15 minutes. Clear serum samples
were carefully separated using Pasteur pipettes, and frozenat 200C until biochemical analysis for biochemical analysis
(Salem and Salem, 2011).
The liver was removed and rinsed with a phosphate buffered
saline solution, wiped with a paper towel, weighed quickly,
frozen in liquid nitrogen, and stored at 80℃ until assayed (Park
et al.,2008) washed with coldsaltine solution then weighed and
kept for histopathological examination.The antioxidant profile
were assayed in the liver tissues after homogenization and
supernatant extraction to measure glutathione peroxidase
(Paglia and Valentaine,1979), superoxide dismutase (Kakkar et
al., 1984) and catalase (Sinha, 1972). Liver enzymes Aspartate
Aminotransaminase (AST), and Alanine Aminotransferase
(ALT) were assayed using the method adopted by Bergmeyer
et al. (978). Histological examination of liver were done
according to (Bancroft and Cook,1998), and examined
microscopically.
Statistical Analysis
Data were presented as mean±standard error of mean. Analysis
of Variance (ANOVA) test was used for determining the
significances among different groups according to Armitage
and Berry (1987). All differences were consider significant if
P ˂ 0.05.

RESULTS AND DISCUSSION
There is an increasing interest in lifestyle-related conditions
such as hyperlipidemia. Hyperlipidemia is one of the principal
causes of cardiovascular disease, and proanthocyanidins (PAs)
regulate lipid homeostasis (Margalef et al., 2014). The increase
of liver enzymes due to free radical production (FRT), theory
cause release of oxidant in favor of antioxidant, and thus
caused oxidative stress.
The histological changes of macrovascularsteatosis were
observed in the periportal areas. This result was in agreement
with the previous study of Jeong et al. (2005)
Oxidative stress plays an essential role by causing peroxidation
of lipids and free radical generation (Stark, 2005). In line with
the current study, hyperlipidemia increased serum levels of
AST and ALT enzymes (Saki et al. (2011; Otunola et al.,
2010). On the contrary, AL-Ahmadi et al. (2014) reported that
there were no changes in the serum levels of AST and ALT.

As indicated in the present study, the untreated hyperlipidemic
rats had a significant decrease in the level of antioxidant
enzyme system (CAT, SOD and GPx). Consistent with our
resultsSaki et al. (2011) who reported the effectiveness of the
antioxidant defense system and the decrease in the activities of
catalase(CAT), superoxide dismutase(SOD) and glutathione
peroxidase (GPx).
Table 1 Effect of Oral Administration of Grape Seeds
Extract at Three Concentrations on Serum Levels of Liver
Function Enzymes in Hyperlipidemic Rats
Parameter
Groups
Negative control
Positive control
Grape seeds extract
200mg /kg
Grape seeds extract
400mg /kg
Grape seeds extract
600mg /kg

AST(U/L)

ALT(U/L)

50.16±0.33 c
80.74±0.45 a

30.43±0.19 d
51.06±0.46 a

66.27±0.73 b

42.76±0.77 b

66.08±0.33 b

42.13±0.33 c

59.48±0.18 b

38.69±0.33 c

Data are presented as means ± standard error of mean, (n = 8 for each group).
Values with different superscripts within the column are significantly different at P<
0.05.: Values with similar or partially similar superscripts are non-significant.

Table 2 Effects of oral Administration of Grape Seeds
Extract at Three Concentrations on Liver Homogenates
Levels of Catalase (CAT), Glutathione Peroxidase (GPx)
and Superoxide Dismutase (SOD) Enzymes in
Hyperlipidemic rats
Parameter
Groups
Negative control
Positive control
Grape seeds extract
200mg /kg
Grape seeds extract
400mg /kg
Grape seeds extract
600mg/kg

CAT
(U/ml)

SOD
(U/ml)

1.57±0.06 a
0.99±0.04 c

1.85±0.14 a
0.99±0.24 d

GPx
(U/ml)
30.25±0.22 a
24.06±0.34 c

1.35±0.03 b

1.30±0.01 a

25.18±0.20 b

1.41±0.01 b

1.53±0.12 b

26.33±0.19 b

1.52±0.02 a

1.74±0.06 a

29.79±0.18 a

Data are presented as means ± standard error of mean, (n = 8 for each group).
Values with different superscripts within the column are significantly different at P<
0.05.: Values with similar or partially similar superscripts are non-significant.

In recent years, there is an increasing interest on the health
potentials of GSE (Su et al., 2016; El-Awda et al., 2013;
Varadharaja et al. 2016; Yong et al., 2012). There is a welldocumented work on hypolipidemic agents from the plant and
synthetic materials. It is of interest here to extend the knowledge
on the possible effects of GSE.
Table 3 Effect of oral Administration of Grape Seeds
Extract at Three Concentrations on Liver Relative Weight
in Hyperlipidemic Rats
Groups
Negative control
Positive control
Grape seeds extract200mg /kg
Grape seeds extract400mg /kg
Grape seeds extract600mg /kg

Relative liver weight
3.13±0.07c
4.23±0.01a
3.71±0.01a,b
3.59±0.02b
3.30±0.08b

Data are presented as means ± standard error of mean, (n = 8 for each group).
Values with different superscripts within the column are significantly different at
P< 0.05.: Values with similar or partially similar superscripts are non-significant.
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The antioxidant properties of GSE could possibly explain the
improvement of CAT, SOD and GPx enzyme activities due to
the presence of bioactive polyphenoliccompounds which play a
role in scavenging free radicals (Almajwal et al., 2015).
Concerning relative weights of liver, there were significant
increases in liver relative weights of hyperlipidemic rats as
compared to the average group table 3. These results might be
due to the accumulation of fat in the liver cells leading to an
increase in their weight.
The histopathological examination of the liver of the negative
control group demonstratednormal histological pattern where
hepatic lobule slides revealed typical structure (Figure 1). As
shown in Figure 2, hyperlipidemia caused a marked
impairment of the normal structural organization of hepatic.

Figure 1 Cross Section in the Liver of a Normal Rat
(Negative Control)

Figure 3 Liver histology of hyperlipidemic rats after treatment with
200mg GSE/ kg body weigh
Figure 4 Liver histology of hyperlipidemic rats after
treatment with 400mg GSE/ kg body weight

Figure 5 Liver histology of hyperlipidemic rats after treatment with
600mg GSE/ kg body weight

Similar effects were obtained by Olorunnisola et al. (2012), in
which the liver histology showed that the extract markedly
protected against hypercholesterolemia induced micro-vesicular
steatosis. The combination of metformin and Grape seed
proanthocyanidins improved the metabolism of lipids efficiently
(Yogalakshmi et al., 2013; Vinson et al., 2002; (Downing et al.,
2015).
In brief, more studies could be conducted to isolate and
characterize functional bioactive materials in GSE which is
responsible for hypolipidemic effects.
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