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ABSTRACT

In this study, the effects of grape seed extract on insulin, adiponectin and resistin levels in diabetic
rats were aimed to investigate. Weight of about 300-350g 7-8 weeks 32 female Wistar Albino rats
were used. Weight of about 300-350g 7-8 weeks 32 female Wistar Albino rats randomly divided
into four groups of eight each: control group (C), group with diabetes (DM), grape seed extract
group (GSE), diabetes mellitus and grape seed extract group (DM+GSE). The diabetic group 45
mg/kg single dose of streptozotocin was administered intraperitoneally, and the grape seed extract
groups (DM+GSE and GSE) grape seed extract was given orally every day with an intragastric tube
for 20 days (0.6 ml/rat). Blood samples were taken from the hearts of rat’s end of the experiment.
The sera obtained were used for insulin, adiponectin and resistin analysis measured via ELISA with
commercial kits. The insulin and adiponectin levels of the rats in the diabetes + grape seed extract
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g?;’;ﬁggs,\',le|,nus group were found to be higher than those in the diabetes group. There was no significant change in
Insulin the resistin level differences between the groups. As a result; It is possible to say that grape seed
Adiponectin extract has an increasing effect on insulin level and adiponectin levels of diabetic rats are decreased
Resistin due to diabetes and it has no significant effect on resistin levels. Detected by the positive effects of
Rat grape seed extracts, it may be useful to use for the regulating of the diabetes in human.
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Introduction

Diabetes mellitus; It is a metabolic disease treatment and studies of diabetes. Nowadays, it has been

characterized by insulin secretion deficiency and resistance
to the metabolic effect of insulin in target tissues Diabetes
is recognised as one of the leading causes of morbidity and
mortality in the world. (Walter et al., 1991; Seghrouchni et
al., 2002). Glucose metabolism is impaired as a result of
the disease. This condition causes an increase in blood
sugar levels and severe damage, especially to blood vessels
and nerves (Phillips et al., 2004).

Plants have long been the main source of medicines,
and many of today's medicines are obtained directly or
indirectly from plants. Many active substances derived
from different chemical compound groups of plant origin
and their commercial preparations can be used in the

observed that alternative treatments are needed to control
diabetes and reduce its complications. Many medicinal
plants with antioxidant effects are used in the treatment and
prevention of diabetes.

Many active substances and their commercial
preparations derived from plant-derived groups of different
chemical compounds can be used in the treatment of
diabetes. Traditional medicinal plants having antioxidant
activity can be done by antioxidant vitamins, phenols or
tannins. Phenols, especially flavonoids, have been shown
to exhibit antioxidant activity (Rice-Evans, 1995; Cao et
al., 1997)
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Catechin, epicatechin, quercetin, phenolic acids (p-
kumaric, cinnamic, caffeic, genticidal, ferulic and vanilic
acid), trihydroxy stilbenes (resveratrol and polydatin) were
dedected in grape seed extract (Takahashi and Koboyashi,
2003).

Oligomeric and polymeric flavan-3-ol units, which are
composed of epicatechin and their galaxies, are called
proanthocyanins (Plumb et al., 1998). Proanthocyanidins
provide inhibition of free oxygen radicals depending on
concentration. Among the various medicinal and
therapeutic pharmacological effects of proanthocyanidins
to date are vasodilatory, anti-carcinogenic, anti-allergic,
anti-inflammatory, antifungal, anti-arthritic, antibacterial,
cardioprotective, immunostimulating and antiviral effects
(Ozel, 2006).

Insulin is a peptide hormone secreted by Langerhans'
pancreatic islets  cells and promotes cell division by
facilitating  cellular  glucose  uptake, regulating
carbohydrate, lipid and protein metabolism, and through its
mitogenic effects and maintain normal blood glucose
levels by promoting growth. Insulin secretion is
characteristically biphasic in response to a stimulus such as
glucose, initially a rapid phase of insulin secretion
followed by a less intense but longer lasting hormone
release occurs (Wilcox, 2005). The insulin concentration in
blood is approximately 1 ng/ml, and the predominant form
is monomeric. However, the insulin molecule combines
with hexamers at higher insulin concentrations, and this
property is supported by acid or neutral pH and Zn*2. In
insulin-secreting granules in cells-cells, with two Zn*? ions
per hexamer stored as coordinated hexamers (Petrusa et al.,
2017).

Adiponectin is thought to play an important role in the
modulation of glucose and lipid metabolism in insulin-
sensitive tissues in both humans and animals. Decreased
circulating adiponectin levels have been demonstrated in
genetic and diet-induced mouse obesity models of obesity
(Yamauchi et al., 2001) as well as dietary forms of human
23 obesity. Low adiponectin levels have also been strongly
implicated in the development of insulin resistance in both
obesity and lipoatrophy mouse models (Chandran ve
Phillips, 2003).

It has been termed resistin ("insulin resistance") and
was first identified in mice, also in humans (Berger, 2001).
The term "resistin" has been applied to a family of proteins
commonly known as "resistin-like molecules" (RELM).
Proteins RELM-a and RELM-B also belong to the family.
Resistin is a polypeptide containing 114 amino acid
residues and secreted as a disulfide-conjugated dimer.
Resistin is known to be produced in adipose tissue in mice.
There is an assumption that the level of resistin may be a
triggering factor of metabolic disorders associated with
diabetes and obesity in mice (Urbanovych, 2015). Resistin
in human preadipocytes is an in vitro insulin antagonist.
Human liver cells overexpressing resistin have impaired
glucose uptake and glycogen synthesis. Recent studies
show that resistin are pro-inflammatory cytokines. With
pathophysiological conditions such as atherosclerosis,
kidney disease, respiratory tract inflammation and type 2
diabetes mellitus. It has been shown to be positively
correlated with proinflammatory factors in adults (Jinhua,
2012).

In this study, it was aimed to investigate the effect of
grape seed extract on diabetes created with STZ, and also
the changes in insulin, adiponectin and resistin levels.

Material and Methods

The animal material of the work was obtained from the
Center of Y.Y. University Experimental Animal Unit.
Thirty-two female Wistar Albino rats, approximately 7-8
weeks old, were used in the study. The subjects were
randomly selected and divided into 4 groups. The study
was conducted with the decision of the Board of Ethics
Committee of Yizinci Yil University Animal
Experiments on 05.09.2013 and numbered 2013-09.

The groups were formed as follows;

e  Control group (C): Pre-test blood sugar levels of
animals with female rats weighing were measured.
Intraperitoneal (i.p.) injection of 45 mg / kg single
dose of saline was performed.

e  Group with diabetes (DM): Pre-experiment blood
sugar levels of animals were measured. To induce
diabetes in rats, is administered in a single injection
in doses of 45 mg / kg. STZ dissolved in cold citrate
buffer at pH 4.5: STZ (Sigma, USA) and
administered intraperitoneally (i.p.) (Karabay et al.,
2006). After 72 hours, glucose levels in the blood
samples taken from the tail vein were determined by
means of Levers Chek-TD-4222 biosensor sugar
meter and strips. Rats with blood glucose levels above
250 mg / dl were considered diabetic and included in
the study.

e  Grape seed extract group (GSE): Grape Seed Extract
100 mg-SOLGAR was kept in CMC (carboxy methyl
cellulose) (0.01 g / ml), vortexed and intragastically
given every day for 20 days. (0.6 ml/ rat) (Chis et al.,
2009).

e  Diabetes mellitus and grape seed extract group
(DM+GSE): Grape seed extract (100 mg-SOLGAR)
in CMC (carboxymethyl cellulose) (0.01 g / ml)
administered intragastically via the mouth every day
for 20 days (0.6 ml / rat) to the rats diagnozed as DM
same in group 2 which their blood glucose above 250
mg / dl (Chis et al., 2009). At the end of the trial i.p.
blood samples were taken from the hearts of rats
under anaesthesia, centrifuged at 3000 rpm for 10
minutes. Sera were separated and stored at -18°C in
deep freezing until the assay was done. The obtained
serum was analysed for insulin, adiponectin and
resistin (The Mouse adiponectin ELISA Kit YL Biont
(Art No: YLAOO76RA), The Mouse Resistin ELISA
Kit YL Biont (Art No: YLAO203RA), The Mouse
Insulin ELISA Kit YL Biont (Art No: YLAOO37RA).

Statistical Analysis

Statistical package program was used for statistical
analysis to evaluate the data obtained. In the comparison of
quantitative data, Kruskal-Wallis test was used for the
comparison of the groups with no normal distribution, and
Mann-Whitney U test was used for the group that caused the
difference. The results were assessed at 95% confidence
interval, P<0.05, P<0.01 and P<0.001significance level,
respectively.
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Table 1. Insulin, adiponectin and resistin levels of rats in control, diabetes, grape seed extract and diabetes + grape seed

extract group

Parameters N Control GSE Diabetes Diabetes+GSE P
Insulin(pg/1) 8 3.21+0.102 3.08+0.132 1.72+0.06° 2.86+0.09° 0.01
Adiponectin(ug/1) 8 7.25+1.202 8.01+1.172 4.56+0.98°¢ 6.38+1.04° 0.003
Resistin(pg/ml) 8 0.44+0.032 0.41+0.062 0.36+0.042 0.40+0.042 0.392

a, b, c: Different letters in the same row are statistically significant

Results

The levels of data obtained from female Wistar Albino
rats are presented in Table 1. At the end of the study, the
difference between the groups' insulin mean levels was
found to be significant (P<0.01). Insulin levels
significantly decreased in diabetes group. Addition of GSE
to rats’ diet, insulin levels increased close to the control
values. Similarly, the adiponectin levels of rats in different
groups were also significant (P<0.003). The lowest level
was determined in diabetes group and increased in
Diabetes+GSE group. The resisitin levels were not
significantly changed the lowest level was found in
diabetes group (P>0.05). (Table 1).

Discussion

Diabetes Mellitus (DM) is an endocrine and metabolic
disease characterized by impaired carbohydrate, lipid and
protein metabolism, caused by insulin dependence or
insulin  resistance. During the illness, specific
complications such as retinopathy, nephropathy,
neuropathy, atherosclerosis develop and many people lose
their lives because of these complications (lrak et al.,
2018a).

Grape and grape products contain flavonoids such as
monomeric flavonol, dimeric, trimeric and polymeric
proanthocyanidins and phenolic acids such as gallic and
epigallic acid. Proanthocyanidins known as condensed
tannins are found mostly in the crust and in the core part of
the grape (Kaya, 2008; Souquet et al., 1996). Tannins are
hydroxylated, functioning by forming insoluble complexes
with carbohydrates and proteins and protecting connective
tissue (Jimenez-Ramsey et al., 1994)

Resveratrol, which is found intensely in the seed of
grapes, shell and stalk, is an important bioactive substance
that plays antioxidant, antimicrobial, anticarcinogenic and
antimutagenic roles in the protection against cardiological
diseases, inhibition of oxidation of LDL cholesterol,
inhibition of free radicals (Sagdic and Ekici, 2005).
Proanthocyanidins have an antioxidative effect 20 and 50
times stronger than vitamins E and C, respectively (Shi et
al., 2003).

Clinical trials evaluating the effect of the grape seed
extract in diabetic people have shown that the 600 mg
grape seed extract daily affects glucose metabolism
positively and reduces oxidative stress in Type 2 diabetics.
It has been reported that resveratrol in grape seed and shell
has a role in protecting from diabetes and alleviating some
diabetic complications. It has been suggested that
resveratrol in diabetic rats partially alleviates plasma
glucose and triglyceride concentrations, improves
metabolic parameters, and reduces insulinemia (Atten et
al., 2001; Kim et al., 2001; Leiro et al., 2002). In a study of
single-dose (60 mg / kg) intravenous streptozotocin

injections in rats with diabetes mellitus, resveratrol was
reported to have a dose-dependent reduction in plasma
glucose and lipid concentrations and to improve general
symptoms of diabetes mellitus (Su et al., 2006).

In this presented study, as seen in Table 1, while insulin
level decreased significantly in rats with diabetes
compared to the control group, a significant increase was
found when GSE was given to the diabetic group (p <0.01).
Some researchers reported that this hypoglycemic effect of
GSE is moderate, it is caused by the ingestion of glucose
and the increase of glycogen synthesis. It has been reported
that epicatechin in grape seeds induces hypoglycemia by
stimulating the regeneration of beta cells, catechins
reducing intestinal glucose absorption and
epigallocatechines increasing hepatic glycogen synthesis
(Siemann and Creasy, 1992)

In studies examining the effect of adiponectin on
cardiovascular diseases, it has been reported that its
protective effect against arteriosclerosis was found. The
relationship between this pathology and the low amount of
adiponectin  has been revealed. It also causes
cardiovascular diseases such as obesity and type Il diabetes
mellitus in male subjects with hypertension. A link with
some risk factors in pathologies has also been identified
(Arita et al., 1999; Ouchi et al., 2000).

Adiponectin is believed to regulate the nuclear factor
kB signal via the cCAMP-dependent gate. Therefore, it is
thought that endothelial cells act as an endogenous
regulator in response to inflammatory stimuli (Ouchi et al.,
2000). In the light of all these data, this cytokinin, which is
an adipocyte derivative, is anti-inflammatory and anti-
atherogenic especially in macrophages and endothelial
cells. The presence of effects can be considered. In
addition, it can be said that this substance plays a protective
role in the events that take place at the beginning of
atherosclerosis in the models of vascular damage. Recent
observations point to a potential role for adiponectin in a
variety of injurious diseases. Serum adiponectin levels
have been found to be associated with systemic
lupuserythematosus, cystic fibrosis, inflammatory bowel
disease, and rheumatoid arthritis (Otero et al., 2006;
Karmiris et al., 2006). The significance of these findings is
not yet understood. Whether high adiponectin is a part of
the observed inflammatory response or the relationship
between low adiponectin content (or those that may
increase adiponectin less) and a more susceptibility to
inflammation should be further elucidated. Significant
associations have been identified between improvement in
insulin sensitivity and adiponectin levels.

Similar to the amount of insulin, as seen in Table 1,
adiponectin level decreased significantly in rats with
diabetes compared to the control group, while a significant
increase was found when GSE was given to the diabetic
group.
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When the resistin was first identified in 2001 (Steppan
et al., 2001), several important discoveries were reported:
plasma resistin levels were increased in diet-induced and
genetic forms of the obese mouse model; administration of
an anti-resistin antibody increased insulin sensitivity in
obese and insulin resistant animals; treatment of healthy
mice with recombinant resist with impaired glucose
tolerance and insulin action; and administration of resistin
impaired insulin-induced glucose uptake in adipocytes.
From these observations, it is suggested that resistine plays
an important role in insulin resistance and obesity in the
diabetic mouse model. It has also been difficult to
determine the usability of the obtained findings in human
studies. Regarding their secretion, resistin is secreted from
white adipose tissue in mice, whereas in humans it is
synthesized from circulating blood monocytes and in lower
amounts in white adipose tissue (Savage et al., 2001).
Several studies support a positive correlation between
elevated serum resistin level in humans and obesity, insulin
resistance, and so on. First, it has been described that the
resist is expressed in human hepatocytes and induces
insulin resistance (Sheng et al., 2008). Findings of the
relationship between resistin and obesity and / or diabetes.
There are reports of inconsistencies. In some rodent
models, it has been shown that resistin mMRNA expression
in adipose tissue of obese animals does not correlate with
serum resistin levels that do not correlate with serum
insulin or glucose. It was reported that both increased and
did not change (Lee et al., 2003).

The effect of GSE on resistin is also shown in Table 1,
and a similar level was found in the four groups studied,
and the level differences between the groups did not show
statistical significance. Although the rats with diabetes
seemed to have decreased resistin, the addition of GSE
caused the decreased amount to increase.

As a result, GSE has a positive effect on insulin and
adiponectin level changes in diabetic rats, preventing
possible diabetes complications, and as shown in previous
our studies (Irak et al., 2018b), it can be used for the
treatment of diabetic individuals with its restorative effects
on the pancreatic structure.
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