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Objective: The pancreas is a vital organ that produces metabolic hormones and enzymes. Type II diabetes either arises from defective insulin 
secretion from pancreatic beta-cell cells or a diminished pancreatic beta-cell mass. The possible effects of grape seed extract on various 
metabolic diseases have been investigated in recent years. This study was designed to determine the effect of grape seed extract therapy on 
pancreatic mass.

Methods: Twenty-five rats were partitioned in five groups: control, diabetes and treatment groups in which was administered 100, 200, and 
400 mg/kg of the grape seed extract, respectively. Regarding the origin of diabetic rats, 35 mg/kg of STZ was injected intraperitoneally into the 
diabetic control and treatment groups. The grape seed extract was administered to the treatment groups via gavage per the indicated doses 
(100, 200, and 400 mg/kg extract) for 28 days. All rats were dispatched post treatment. After dispatching the rodents, their pancreatic masses 
were obtainedand noted. Data analysis was performed in order to determine the differences between groups using the Statistical Package for 
Social Sciences version 22-SPSS (IBM Statistics 22).

Results: The pancreatic mass in diabetic rats was significantly (p<0.05) lower relative to the control rats. Equally, the pancreatic increased 
significantly in every treatment group compared to the control and diabetic groups (p<0.05). This increase was highest with the 400 mg/kg 
extract dose.

Conclusion: Grape seed extracts might be effective reversing pancreatic insufficiency in STZ-diabetic rats.
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ABSTRACT

Amaç: Pankreas metabolik hormonlar ve enzimler üreten hayati bir organdır. Tip II diyabet, pankreatik beta hücre hücrelerinden insülin 
sekresyonundaki bir başarısızlıktan veya pankreatik beta hücre kütlesindeki bir azalmadan kaynaklanır. Üzüm çekirdeği ekstresinin çeşitli metabolik 
hastalıklar üzerindeki olası etkileri de son yıllarda araştırılmaktadır. Bu çalışma, üzüm çekirdeği ekstresi tedavisinin pankreas ağırlığı üzerindeki 
etkisini belirlemek için tasarlanmıştır.

Gereç ve Yöntem: Yirmi beş sıçan beş gruba ayrıldı: Sırasıyla 100, 200 ve 400 mg/kg ekstrakt uygulanan kontrol, diyabet ve tedavi grupları. 
Diyabetik sıçanlar oluşturmak için 35 mg/kg doz STZ diyabet kontrol ve tedavi gruplarına introperitonal olarak enjekte edildi. Üzüm çekirdeği 
ekstresi 28 gün boyunca belirtilen dozlarda (100, 200 ve 400 mg/kg ekstrakt) gavaj yoluyla tedavi gruplarına verildi. Tüm sıçanlar tedavi sonrası 
sakrifiye edildi. Sekrifiye edildikten sonra pankreas ağırlıkları tartıldı ve not edildi. SPSS yazılımı (IBM Statistics 22) kullanılarak gruplar arasındaki 
farkları belirlemek için istatistiksel analizler yapıldı.

Sonuç: Diyabetik sıçanlarda pankreas ağırlığı, kontrol sıçanlarına göre anlamlı olarak daha düşüktü (p<0,05). Ayrıca pankreas ağırlığı kontrol ve 
diyabet gruplarına göre tüm tedavi gruplarında anlamlı olarak artmıştır (p<0,05). Bu artış, 400 mg/kg ekstrakt dozunda en yüksekti.

Sonuç: Üzüm çekirdeği ekstresi, STZ-diyabetik sıçanlarda pankreatik yetmezliği düzeltmede etkili olabilir.

Anahtar Kelimeler: Deneysel diabetes mellitus, üzüm çekirdeği ekstresi, pankreas, streptozotosin
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INTRODUCTION
The pancreas is a vital endocrine and exocrine organ that 
produces different hormones and enzymes (1). An altered 
function in this organ could directly influence the physiological 
functions of the body (2,3). Type II diabetes occurs when the 
pancreas is unable to meet the metabolic needs resulting 
either from a i pancreatic β-cells dysfunction of insulin 
production or decreased beta-cell mass (4,5). Diabetes is 
one of the prevalent non-communicable diseases globally. 
It is disease characterized by a chronic hyperglycemia. In 
recent times, the global prevalence of diabetes has been 
rising steadily. It is believed by the International Diabetes 
Federation that the total number of diabetic victims 
worldwide will be approximately 642 million (6).

Streptozotocin (STZ) is a biochemical agent obtained 
“streptomycetes achromogenes” exhibiting diabetogenic 
properties and widely used in the generation of 
experimentally induced diabetes in animals (7,8). It was first 
reported by Rakieten that STZ selectively affects β-cells in 
Langerhans islets and has a highly specific diabetogenic 
effect (9). Its initial effect constitutes inhibiting β-cell 
response to glucose (10), followed by permanent cell 
damage and loss of function (11).

Traditional insulin treatment is inadequate due to reasons 
such as supply, storage and side effects, especially 
in developing countries. Thus, in recent times, newly 
developed alternatives include the use of natural or 
synthetic antidiabetic agents (12,13). Also, herbal therapies 
have been used in the management of diabetes in various 
regions in our country, as a result scientific studies are being 
carried to investigate thee hypoglycemic properties of 
these medicinal herbs (12).

Grape seed was first extracted in France in 1951 and was 
initially found to have auxiliary effects with vitamin C (14). 
Grape seeds are an important source of antioxidants 
because they are rich in flavonoids like catechin, epicatechin, 
procyanidins, anthocyanins, gallic acid, and phenolics such 
as ellagic acid, as well as stilbenes such as resveratrol and 
piceid (15). It has been reported to have beneficial effects 
on insulin resistance or diabetes, which occurs due to a 
decrease in the antioxidant content of the body (16,17). 
Grape seeds have not been reported by any study to 
have any in vivo side effects till date. However, it has been 
used as a nutritional supplement in America and Europe 
for many years. In addition, grape seed is included in the 
GRAS (generally considered safe) category by the U.S. Food 
and Drug Administration. The recommended daily dose of 
grape seed is between 100 and 300 mg (18).

The aim of this study was to investigate the effect of grape 
seed extracts on the pancreatic mass of rats on a high-fat 
diet and induced with low-dose STZ.

METHODS

Preparation of Grape Seed Extract
In this study, the red Globe grape seed (Vitis vinifera L.) 
varieties were used. Grape seeds, which constitute the 
herbal agents of the study, were separated from the cluster 
and their seeds were extracted. These seeds were then 
washed and dried at room temperature on blotter paper. 
The dried grape seeds were crushed into the powdered form 
and later extracted using the Downey et al. (19) method. 
The crude extract obtained was weighed to calculate the 
extraction efficiency afterwhich it was then lyophilized. The 
lyophilized extract was later dissolved in distilled water at 
concentrations of 100 mg/kg, 200 mg/kg, and 400 mg/kg.

Creating Experimental Diabetic Animal Model
Ethical approval for this study was obtained from the 
Konya Necmettin Erbakan University Experimental Medical 
Research Ethics Committee and Application Center for 
this study (decision no: 2013/005). In this study, the Wistar-
Albino race rats (8-12-week-old female) for the experiment. 
The experimental rodents were obtained from the Konya 
Necmettin Erbakan University Experimental Medical 
Research and Application Center. The ages and especially 
live weights of the subjects were provided to be similar. 
They were housed at 22oC±2oC, 12 hours in a dark and 
12 hours in a lighted environment. Feed and water were 
provided as ad libitum. Blood samples were collected 
from rats that completed the adaptation phase, the fasting 
blood sugar levels and lipid profiles were determined. In 
animals with statistically similar lipid profiles (p<0.05), an 
experimental type II diabetes model was induced according 
to the Srinivasan et al. method (20). The rats used in this 
study were separated into five groups as follows; the control 
group, the diabetes group and treatment group with 100, 
200, and 400 mg/kg extracts administerd respectively. In 
order to experimentally induce diabetes, 35 mg/kg dose of 
STZ was dissolved in citrate buffer (pH 4.5) and administered 
as an intraperitoneal injection to rats in the diabetes and 
treatment groups. After 72 hours, the caudal vein blood 
sugar levels of the rats were measured with the aid of an 
autoanalyzer (Biotecnica Instruments, BT3000 Plus, Italy). 
Following this measurement, rats above 300 mg/dL were 
considered diabetic and included in the study (20).



295

Gülbahçe Mutlu et al. Effect of Grape Seed on Pancreas

Applying the Extract to the Rats and Measuring 
Pancreatic Masses
The treatment group rats were given to extract in each 
experimental group (100 mg/kg, 200 mg/kg, and 400 mg/
kg extract) at a specified dose of gavage once daily for 28 
days. At the end of this period, animals were euthanized, 
pancreatic masses were obtained and noted.

Statistical Analysis
Data analysis was performed using the IBM SPSS Statistics 
22.0 (IBM Corp., Armonk, New York, USA) statistical 
software. Regarding descriptive statistics, the number of 
units (n), percent (%), mean±standard deviation (mean ± 
SD), median (25th-75th percentile) values were reported. The 
normality distribution of the data with respect to numerical 
variables was evaluated by Shapiro-Wilk normality test 
and Q-Q graphs. For normally distributed variables, group 
comparisons over time were performed using the two-way 
analysis of variance in repeated measurements, meanwhile, 
multiple comparisons were performed by use of the Tukey 
HSD test.

Comparisons of the mean between two groups was done 
by parametric Student’s t-test and comparisons between 
more than two groups were obtained by the One-Way 
ANOVA test. The Duncan test was performed to evaluate 
the significant difference between the groups following 
obtention of statistically significant ANOVA results. P<0.05 
value was considered statistically significant.

RESULT
Concerning the findings of this study, pancreatic weight 
was observed to be significantly lower in the diabetic rats 
(0.66±0.20) compared to the control rats (0.88±0.31) (p<0.05). 
In addition, pancreatic weight increased significantly in 
every treatment group relative to the control and diabetic 
groups (p<0.05). The greatest increase was obtained from 
the extract treated group being 400 mg/kg (1.32±0.16) 
(Figure 1).

DISCUSSION
Diabetes is a chronic metabolic disease characterized 
by high blood sugar levels, which, over time, could lead 
to severe cardiovascular, ocular, renal, and neurological 
damage. Type II diabetes is most common, and develops 
especially in adults with insulinoresistance or insulinopenia. 
Beta cell dysfunction in pancreatic islets is one of the major 
causes of diabetes (21). Various studies in patients with type 
II diabetes have revealed a 7%-22% reduction in pancreatic 
volume using ultrasound, CT, and MRI (22-24). Several 

studies have been conducted on the recovery of damaged 
pancreatic β-cells. In a study involving primates, a slight 
decrease in pancreatic volume was observed 2-6 months 
after inhibition of insulin secretion with low dose STZ (25). 
Against STZ-induced diabetic rats, “G. latifolium” and 
“O. gratissimum” leaf extracts were found to significantly 
reduce pancreatic weight (26). In another study, the effect 
of “M. alba” was investigated on β-cells in diabetic rats 
induced by STZ and revealed an increase in β-cells of 
groups treated with this plant (27). In addition, another 
group of researchers examined the effects of STZ-induced 
diabetes on the body weights of animals and the relative 
weights of the kidneys, liver, and pancreas. They disclosed 
that STZ-induced diabetes caused a significant decrease in 
body weight of diabetic animals, while the relative weights 
of kidney and liver increased but pancreatic weight was not 
affected (28). It has been revealed by many studies that a 
decrease in functional beta cell mass is a distinctive feature 
of type II diabetes.

It is clearly known in all living beings that cell density can be 
controlled in a variety of metabolic conditions to maintain 
a normal blood glucose level. Cells change dynamically in 
their functions and masses in response to insulin demand 
(29). Although it has been reported in many studies that both 
the size and number of islets in the pancreas of patients with 
type II diabetes have been reported (30-33) in this study, the 
pancreas of obese rats fed on a high-fat diet was weighed 
and an increase was observed in diabetic groups compared 
to control. 

It has been reported in some studies that beta cell mass 
increases due to increased insulin resistance in obesity. 
Moreover, some studies have revealed that obese mice and 
rats experience a beta cell mass increase up to four times 
and a similar situation is observed in obese people, albeit 

Figure 1. Average pancreatic weight change graphical illustration of 
experimental rats measured in five groups
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less (34-36). Despite the massive increase in obesity-related 
insulin requirement in obese people, this compensatory 
increase is thought to occur in the development of 
diabetes. Inadequate response to this condition is also 
believedt to be the underlying cause of hyperglycemia and 
the development of diabetes (37).

In vivo conditions, studies with animal models developed 
for pancreatic cell regeneration have been effective in 
setting molecular targets for stimulating cell growth or 
preventing pancreatic cell death. Loss of functional cells is 
a very important event in the development of diabetes. In 
vivo initiation of cell regeneration in the pancreas of diabetic 
patients seems to be one of the most convenient ways 
to eliminate the defective cell. For this reason, intensive 
studies have been performed and still ongoing to identify 
interactions between the cells in more detail to trigger cell 
proliferation and/or differentiation in in vivo conditions (38).

CONCLUSION
In this study, STZ was revealed to cause a decrease in 
the pancreatic mass of diabetic rats. Moreover, grape 
seed extract administration resulted in a significant rise in 
pancreatic mass. Considering other studies supporting this 
study, it can be concluded that grape seed extract protects 
pancreatic cells under hyperglycemic conditions and may 
be effective to correct pancreatic insufficiency in STZ-
induced diabetic rats.
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