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GRAPE SEED EXTRACT INCREASE OSTEOBLAST NUMBER IN THE
POST-EXTRACTION SOCKET HEALING IN RATS
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ABSTRACT : Delayed wound healing after tooth extraction causes infections and pains. According to previous studies, grape
seed extract accelerates surgical wounds healing process due to its anti-oxidant properties, which triggers the release of
vascular endothelial growth factor along with the promotion of fibroblasts to produce more collagen fibres. Furthermore, its
anti-inflammatory and anti-microbial properties are effective in wound healing. This study aimed to examine the increased
osteoblast as a bone healing indicator in post-extraction socket in wistar rat after the application of grape seed. An experimental
study was conducted on four groups of wistar rat, each of which consisted of 6 rats whose lower left first incisor were extracted.
The first and second groups which served as the control groups (C) without the application of grape seed extract after tooth
extraction was evaluated for 7 (C1) and 14 days (C2). The third and fourth group were the experimental groups (E) with 0.1 ml
of 2% grape seed extract administered and evaluated for 7 (E1) and 14 days (E2) respectively. Osteoblast numbers were
evaluated using histological examinations with hematoxylin-eosin stains which were observed under light microscope.
Furthermore, statistical analysis were carried out using Independent T-test with SPSS 16th version, with a significance level
of p<0.005. The results showed that there were significant difference between the control and experiment groups with p = 0.000,
with a comparative test between the experimental E1 and E2 groups showing a significant difference of p = 0.002. Grape seed

extract tends to increase osteoblast proliferation in post extraction socket.
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INTRODUCTION

Bone healing in post extraction sockets involve
osteoblastic activity (Todorovic et al, 2017), which are
bone matrix capable of forming cells, that play important
roles in bone healing, enzymes secretion, growth factors
and osteoclast regulation. Osteoblasts secrete products
such as collagen type I and V, proteoglycans and non-
collagen proteins such as sialoprotein and osteopontin.
The enzymes secreted by osteoblasts are alkaline
phosphatase, pyrophosphatase, etc. The interaction
between osteoblasts and hormones plays an important
role in the formation and inhibition of osteoclasts (Veni,
2015).

Furthermore, delay in the bone healing after tooth
extraction causes late forming of young trabecular bone
due to oral bacteria contamination of granulation tissue
in the socket, which later increased the risk of wound
infection (Khullar et al, 2012; Politis et al, 2016; Cohen
and Cohen-Lévy, 2014). Some therapeutic materials have
been used in the bone formation process to restore tissue
function after tooth extraction such as include thBMP-2

(recombinant human bone morphogenetic protein-2), in
which creates numerous side effects such as swelling,
seroma, and risk of cancer when applied in high doses
(Arai et al, 2016).

In many countries, herbal plants potensial are used
as an alternative treatment which posses more
advantages such as lower side effects, variety of useful
ingredients, cheaper and used by all society’s group
compared to modern drugs. One of such medicinal plants
which contains flavonoid and proantochyanidin is red grape
(Vitis vinera) (Suryaningsih et al, 2017).

Grape seed extract (GSE) has an anti-inflammatory
effect associated with bone damage by stimulates its
formation through osteoblast differentiation activities and
inhibiting osteoclast differentiation. GSE produces anti-
inflammatory effects by regulating the balance between
pro-inflammatory and anti-inflammatory cytokines. GSE
prevents collagen damage with a bacteriostatic effect on
anaerobic conditions, which tends to significantly reduce
the activity of dental biofilms. In addition, GSE acts as an
immunomodulator because it contains proanthocyanidin
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and flavonoids which functions as antioxidants and anti-
cancer (Ozden et al, 2017).

Grape seed extract has been widely used in health
institutions. According to Park et al (2012), it reduces
bone damage in rheumatoid arthritis (RA) due to its
proanthocyanidin content, which reduces osteoclast
activity and increases the differentiation of mature
osteoblasts. According to Ozden et al (2017) grape seed
extract is also used for the treatment of periodontal
diseases due to its anti-inflammatory effect, which
shortens the inflammatory process and accelerates wound
healing (Ozden et al, 2017). Another study conducted by
Hemmati et al (2015) grape seed extract cream with a
concentration of 2% has the ability to accelerate the
wound healing process on human skin due to thepresence
of proanthocyanidin in seed extract which triggers the
release of vascular endothelial growth factor.

Based on the above reasons, this study was
conducted to evaluate the effect of grape seed extract in
osteoblast number increase on post extraction socket
healing, with the hypotheses that it extract might increase
the osteoblast number in post extraction socket healing.

MATERIALS AND METHODS

This was a laboratory experimental study method in
post extraction socket of lower left first incisor tooth using
wistar rats with a post-test control only study design. The
study was approved by the Health Research Ethical
Clearance Commision, Universitas Airlangga, Faculty of
Dental Medicine. A total of 24 wistar rats (Rattus
novergicus), with the age bracket of 2-3 months weighing
150-200 grams, were divided into 4 groups of 2 control
and 2 experimental groups with each evaluated on the
7th and 14th day. The samples were then divided into 4
groups, each consisting of 6 wistar rats.

Extract fabrication

Grape seeds were compressed, washed with water,
dried in arotating oven, and isolated. Approximately 1 kg
of grape seed was pulverized and extracted using 500
mL of acetone / water solution (with ratio acetone / water
= 8/2). The extraction was repeated three times, collected
and filtered. The filtrate was concentrated under reduced
pressure to remove acetone and extracted three times
using 250 mL of ethyl acetate. It was further dehydrated
using anhydrous sodium sulfate and the extract
concentrated at low pressure to remove the ethyl acetate.
The concentrate was dissolved in 500 mL of water and
the solution dried with spray to obtain 20 g extract powder.
The first and second extracts were mixed to obtain 35 g
grape seed extract, which was hydrolyzed by heating in
a diluted acid solution (Park et al, 2012).
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Experimental procedure

A total of 24 wistar rats were divided into 4 groups
each consisting of 6 rats an extracted lower left first
incisor. The first and second groups served as control
groups (C group) without the administration of grape seed
extract after tooth extraction. The third and fourth groups
were experimental groups (E group) with 0.1 ml of 2%
grape seed extract administered.

The rats from every group were first anesthetized
with a combination of ketamine and xylazine, with the
lower first incisive tooth extracted using klem. After tooth
extraction, the C group was evaluated for 7 (C1 group)
and 14 days (C2 group), while the E group whose socket
was administered 0.1 ml of 2% grape seed extract with
syringe was evaluated for 7 (E1 group) and 14 days (E2
group). The socket was also sutured after the application
of grape seed extract gel with the wistar rats sacrificed
using an over dosage of ether. The specimens were sent
for histopathologic tests in a 10% neutral buffered
Formalin (Surgipath, USA), processed and embedded in
paraffin blocks. In addition, after deparaffinization, these
sections were stained with haematoxylin and eosin (HE)
for histological examination using light microscope (Nikon
Eclipse E200, Japan) with 400x magnification. Finally,
the osteoblast number was manually counted per fields
of view.

Statistical analysis

Statistical analysis was performed using SPSS 16
version. The data were expressed as mean t standard
deviation with normality Test performed using
Kolmogorov Smirnov, as well as Homogeneity Levene’s
Test. Assuming the average osteoblast result data was
normally distributed and homogeneous, parametric test
is performed using Independent T-test with a level of
significance set at p<0.05.

RESULTS
Histopathology examination

The osteoblast number in E1 group was higher
compared to the C1 and E2 groups. The osteoblast number
in E2 group was higher than in the C2 group, while C2
was higher C1. The black arrow in Fig. 1 shows osteoblast
cells.

Statistical analysis

This study was performed using 24 wistar rats (Rattus
novergicus), which showed that the average osteoblast
number in E1 group was 26.8+1.2 and 22.4 +2.4 in E2,
while in C1 group, it was 14 + 0.9 and 16 = 1.0 in C2.
The result is shown in Fig. 2.

The research data were evaluated with normality
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Fig. 1 : Histopathology examination illustration of post extraction socket. (A) After 7 days observation in C1 group, (B) after 7 days
observation in E1 group, (C) after 14 days observation in C2 group, (D) after 14 days observation in E2 group (Black arrow showed
osteoblast cells with HE staining and evaluated using light microscope 400x magnification).

Evaluation Result of Osteoblast Mumber
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Fig. 2 : Column chart showed mean and standard deviation of
osteoblast number.

test using One Sample Kolmogorov-Smirnov to determine
the normal data distribution in each group. Based on that
test, the research data distribution considered normal. The
homogeneity test was then performed using Levene’s
Test. The obtained results were 0.526 and 0.088, above
p>o (o= 0.05), with a homogeneous data. Independent
T-test was then conducted to compare the osteoblast
number between groups C and E, and between E1 and
E2. The obtained results were 0.002 with p<a (oe = 0.05),
which showed the significant difference between E1 and
E2. The results are presented in Table 1.

DISCUSSION

Significant difference between groups E and C in
this study showed that the osteoblast number of E group
was higher than C group with an increase of osteoblast
number in the experimental group. This increase was due
to the inhibitory effect of grape seed extract on
osteoclasts and its stimulating effect on osteoblast (Gurger
et al, 2019). According to Toker’s study, grape seed
extract prevented alveolar bone loss and this
improvement was due to the increase in osteoblast cell
counts and mineralization (Toker ef al, 2018).

Grape seed extract is a strong antioxidant (Vitis
vinifera) with a polyphenolic structure with a wide range
of biological activity (Toker et al, 2018), used to stabilize
free radicals in the environment and capable of inducing
calcium absorption and fracture healing (Gurger et al,
2019). The main content of grape seeds (Vitis vinifera)
is proanthocyanidin and flavonoid, which act as
antioxidant and anti-inflammatory (Baldim ez al, 2017).

Proanthocyanidins protects against oxidant injury
during ischemia/ reperfusion in the heart, to scavenge
oxygen free radicals in vitro or in vivo. Besides the
antioxidant activity, proanthocyanidins exhibit
immunostimulating, anticarcinogenic, antiallergic, anti-
inflammatory, anti-bacterial or viral and cardioprotective



4880

Table 1 : The result of statistical analysis.
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Group Mean Standard One-Sample Kolmogorov- Levene Test Independent Independent
Deviation Smirnov Test (P) P T-Test (C:E) T-Test (E1: E2)
C1 14 0.9 0,968 - - -
E1 26,8 1,2 0,810 - - -
C2 16 1,0 0,926 - - -
E2 22,4 2.4 0,983 - - -
7" day - - 0,273 0,526 ,000 ,000
14" day - - 0,410 0,088 ,000 ,002

effects. It isalso inhibit platelet aggregation, capillary
permeability and fragility and to modulate the activity of
some enzymes systems including cyclooxygenase and
lipoxygenase (Zhang et al, 2014).Proanthocyanidin (PA)
in grape seed extract demonstrated its anti-inflammatory
by inhibiting TNF-a (Tumor Necrosis Factor Alpha), IL-
1B (interleukin 1 beta), reduce TH-1, (T Helper Cell 1)
and TH-17A levels (T Helper Cell 17 A), while increasing
the TH-2 levels (T Helper Cell 2) by regulating the
releases of pro- and anti-inflammatory cytokines in the
inflammatory region surrounding the mRNA expressions
of IL-10 and TGF-B (Ozden et al, 2017). This biological
activity helps to accelerate the proliferation process to
hasten the wound healing process. This is consistent with
Park’s study, which states that proanthocyanidin reduces
bone damage and osteoclast cell activity due to
rheumatoid arthritis (RA), with increase in osteoblast
activity (Park et al, 2012).

Flavonoid stimulates bone healing due to its
phytoestrogenic effect. It is known that calcium intake
with flavonoids, inhibits bone resorption with an important
effect on bone formation (Gurger et al, 2019). Flavonoids
tend to prevent damage caused by free radicals by
reducing ROS (reactive oxygen species) and activating
antioxidant enzymes. The antioxidant enzymes activated
include glutathione-S-transferase (GST), glutathione
reductase (GSR), superoxide dismutase (SOD) and
glutathione peroxidase (GHSpx). In addition flavonoids
are also able to reduce ROS through MCA (metal
chelating activity), oxidase inhibition, and migration of
oxidative stress caused by Nitric Oxide (NO) (Baldim et
al,2017).

Furthermore, it reduces the osteoblast number at the
E2 group when compared to E1 due to the possibility of
seeing osteocytes on the 10th day. The maturation process
from osteoblasts to osteocytes usually occurs for 19 days
(Tamara et al, 2006) and according to Toker et al (2018)
grape seed extract significantly reduced alveolar bone
loss by decreasing the inflammatory cell infiltration.
Furthermore, the MMP-8 expression, osteoblast counts

and bone mineralization are increased (Toker et al, 2018).
CONCLUSION

The results from the present study showed that
application of 2% grape seed extract in post extraction
socket failed to increase the osteoblast number. Further
studies are required to evaluate the effect of different
dosages and application times of grape seed extract to
establish safety in its clinical use.
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