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INTRODUCTION

Tooth extraction is one of the actions taken to remove a 
tooth from a socket. Actions of normal tooth extraction 
will occur a process of wound healing that is perfect, but 
wound healing can be done because of diabetes mellitus. 
Diabetes mellitus is a disease caused by chronic endocrine 
disorders and complications in the body either insulin 
deficiency, impaired sensitivity of insulin or which causes 
hypertension.1

According to WHO (2016), the prevalence of diabetics 
over the age of 18 years in 2014 is estimated globally at 
around 422 million patients while in Indonesia people 
with diabetes mellitus are estimated to continue to increase 
from 8.4 million sufferers in 2000 and are estimated to 
increase to around 21, 3 million sufferers. According to 
the 2015 International Diabetes Federation (IDF), people 
with diabetes mellitus who experience foot ulcers have 

grown from 9.1 million sufferers to 26.1 million sufferers 
worldwide. Approximately 77% of people with diabetes 
mellitus who experience foot ulcers recover within a period 
of 1 year.2–4

The process of healing wounds such as when extracting a 
tooth is completed about 3 months after extraction.5 Wound 
healing in normal individuals involves several overlapping 
phases namely the inflammatory phase, the proliferation 
phase and the remodeling phase whereas in patients with 
diabetes mellitus who have a decreased immune response 
there is a persistent inflammatory phase and an abnormal 
angiogenesis process in the proliferation phase.6,7

Vascular Endothelial Growth Factor (VEGF) is an 
angiogenic factor that plays an important role in the growth 
of new blood vessels after the occurrence of lesions that can 
be seen from the process of angiogenesis in the proliferation 
phase of wound healing.8,9 VEGF is one of the specific 
cytokines that are expressed when a lesion occurs in the 
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body and is a vascular permeability factor that can cause 
increased permeability of capillaries.7

Herbal medicine is currently widely used by most people. 
According to WHO (2016), more than 80% of the world’s 
population relies heavily on herbal treatments10,11 Many 
studies report that herbal treatments using extracts from 
plants have benefits in the process of wound healing.12,13 One 
of the herbs that can be used for wound healing is okra fruit 
extract because it contains flavonoid compounds.14

Flavonoids have an anti-inflammatory effect by inhibiting 
cyclooxygenase and lypoxygenase which play an important 
role in inflammation.15 Several studies have shown that okra 
fruit extract can also be used as an anti-diabetes.16 The state 
of hyperglycemia in people with diabetes mellitus can be 
reduced by using okra fruit because it contains isoquercetin 
and quercetin-3-O-beta-glucopyranosil-glucoside which is 
an α-glucoside inhibitor.17,18 Barriers to the α-glucosidase 
enzyme can cause polysaccharides or oligosaccharides can 
not be converted into monosaccharides so that glucose in 
the blood can decrease. Based on the above background 
the researchers wanted to see the effect of giving okra 
extract (Abelmoschus esculentus) to the increase in VEGF 
expression in the wound healing process.

MATERIALS AND METHODS

The study used was a laboratory experimental study with a 
randomized post-test only control group design approach 
using 24 male Wistar rats aged 2-3 months with a weight of 
150 g each divided into two groups namely the control group 
(STZ induction and without okra extract) and the treatment 
group (STZ induction and okra fruit extract dose 250 mg 
/ kgBB). In a single animal, a single dose of streptozocin 
will be induced with a dose of 45 mg / Dl that is injected 
intraperitoneally until the animal is diagnosed with diabetes 
mellitus when the blood glucose is ≥ 200 mg / dL. Blood 
glucose checking is carried out 3 days after STZ injection 
with a blood glucometer from the tail vein of the Wistar rat 
Wistar rat is said to have diabetes if the glucose level is ≥ 
200 mg / dL.19

Wistar rats that have been declared diabetic then are 
given anesthesia through peritoneal injection using 0.1 ml 
of ketamine per rat. Wait for 1-1.5 hours from the injection, 
then extract the left incisors using the scalpel. Make sure 
that there are no leftover teeth in the tooth socket. The tooth 
socket is then irrigated using a saline solution.20–22 In the 
Control Group after extraction, it was left without okra fruit 
extract, while in the treatment group after the extraction was 
immediately given okra fruit extract at a dose of 250 mg / 
kg BW was given to the oral treatment group using gastric 
sonde once a day.23

Making okra extract is fresh okra fruit washed and cut 
into small pieces, then dried in an oven with a temperature 
of 50 ° C until a constant weight is reached then grown 
to powder. 2 g of dried okra powder was extracted with 
20 ml of 70% ethanol in a ratio of 1:10 (w / v) during the 
maceration period, which is 24 hours. Extraction is carried 

out at room temperature with stirring at 150 rpm. After the 
maceration period, the mixture of the soaked powder solvent 
is filtered through filter paper then concentrated to 1 ml with 
a rotary evaporator at 40-60°C and then diluted with 5% 
dimethyl sulfoxide (DMSO) at a ratio of 1: 1 (v / v). Okra 
fruit extracts are then stored at -20°C until further use.24

Wistar rats were sacrificed on the 3rd, 5th and 7th day 
after tooth extraction by lethal injection of intraperitoneal 
ketamine (a minimum of 4 times the anesthetic dose or 
about 0.4 ml / kg BW). Then mandibular dissection was 
performed and fixed with 10% formalin saline for 7 days 
before immunohistochemical examination.25,26

The next method is to make preparations using the 
paraffin method and immunohistochemical painting of 
VEGF expression. Examination of VEGF expression on 
Wistar rat socket tissue preparations with diabetes mellitus 
was performed using a light microscope. VEGF expression 
will be seen as a positive immunoreactive cell by detection 
of brown chromogen (DAB) at the edge of the nucleus 
hematoxylin (HE) staining cell that is distributed on the 
cytoplasm or plasma membrane of the cell, whereas negative 
cells will correspond to the counterstain dye used.27

RESULTS

The results of the calculation of the amount of VEGF in 
Wistar rat tooth extraction sockets can be seen from Table 
1. On the 3rd day, the average number of VEGF in the 
control group was 3.1563 and the treatment group was 
11.8735. On the 5th day, the average number of VEGF in 
the control group was 8.6360 and the treatment group was 
15.7397. On the 7th day, the average number of VEGF in 
the control group was 7.7033 and the treatment group was 
16.3750. Observation results of VEGF expression with HE 
painting using a light microscope with 400x magnification 
of 5 visual fields (Figure 1).

In the analysis of One-way ANOVA Post Hoc Tukey 
HSD test shows that there is a significant difference between 
the K1 group (3rd day control group) compared to K2 (5th 
day control group), K1 (3rd day control group) compared 
to K3 (group Control day 7) with p <α = 0.05. Results in 
the treatment group showed that there were significant 
differences between groups P1 and P2 with p <α = 0.05. 
While in group P1 compared to P2, P2 compared to P3 
there was no significant difference because of the value of 
p <α = 0.05.

In the Independent T-test to find out whether there is 
a significant difference between the control and treatment 
groups that depends on the day, the results of the K1 group 
compared with P1, K2 compared to P2, K3 compared to 
P3 have significant differences because of the value of p 
<α = 0.05.

VEGF expression will be seen as positive immunoreactive 
cells by detection of brown chromogen (DAB) at the edge of 
the hematoxylin (HE) staining cell core that is distributed on 
the cytoplasm or plasma cell membrane, while negative cells 
will correspond to the counterstain coloring agents used.27
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Figure 2. A. VEGF expression on the 3rd day control group. B. VEGF expression on the 3rd day of the treatment group. C.  VEGF 
expression on the 5th day of the control group. D.  VEGF expression on the 5th day of the treatment group. E.  VEGF 
expression on the 7th day of the control group. F. VEGF expression on 7th day of the treatment group.

Table 1. Mean and Standard Deviation VEGF expression 

Group Sample Mean ± Standard Deviation

K1 4 3.1563 ± 1.40451
K2 4 8.6360 ± 1.06537
K3 4 7.7033 ± 1.34372
P1 4 11.8735 ± 2.25084
P2 4 15.7397 ± 1.37211
P3 4 16.3750 ± 2.75292

Table 2. Post Hoc Test of the Control Group

Group K1 K2 K3

K1 0.00* 0.002*

K2 0.577

K3

Table 3. Post Hoc Test of the Treatment Group

Group P1 P2 P3

P1 0.081 0.043*

P2 0.913

P3

Table 4. Independent T-test of the Control and Treatment 
Group

Group P1 P2 P3

K1 0.01*

K2 0.00*

K3 0.001*



38

Indonesian Journal of Dental Medicine Volume 2 Issue 2 2019; 35-40

https://e-journal.unair.ac.id/IJDM

DISCUSSION

STZ injection that is carried out on experimental animals can 
cause selective destruction of pancreatic β cells and cause 
insulin deficiency, hyperglycemia, polydipsia, polyuria 
which are symptoms of type I DM. STZ is able to influence 
blood glucose through 3 mechanisms, namely: 1) loss of 
insulin response, resulting in secretion of insulin is late and 
fails to restore prandial blood sugar spikes in normal time, 
2) Decreased insulin sensitivity in response to glucose so as 
to cause hyperglycemia, 3) Failure to stimulate a reasonable 
insulin response.28 The injection given in this study as much 
as 45 mg / dL is a single low dose because it has a lower 
toxic effect compared to multiple low doses while in the 
administration of a single high dose STZ gives a direct toxic 
effect on pancreatic β cells and can quickly cause diabetes 
mellitus with blood glucose> 500 mg /dl in 2 days.19 

Treatment of diabetes mellitus is done by preventing the 
persistent inflammatory phase and increasing the wound 
healing process that can be done by reducing the expression 
of pro-inflammatory cytokines, decreasing the expression 
of Metallo Proteinase Matrix (MMP), stimulating 
angiogenesis, increasing epithelialization and increasing 
growth factors, one of which is VEGF.29 Efforts can be made 
to accelerate wound healing by increasing VEGF expression 
because VEGF is an important proangiogenic mediator for 
wound healing. Several studies have shown that increasing 
VEGF expression in diabetes mellitus lesions can increase 
lesion closure, increase granulation tissue formation and 
can improve the quality of wound healing.9

In the control group K1 compared to K2, K1 compared 
to K3 there was a significant difference, but in the K2 group 
compared to K3 there was no significant difference and a 
decrease in the mean VEGF expression from K2 to K3. 
This is comparable with the results of a study conducted 
by Ernawati and Sari (2018), which showed a decrease in 
mean VEGF expression from day 5 to day 7 in the diabetes 
mellitus group.26 The low expression in the control group 
compared to the treatment group is due to experimental 
animals that have been diagnosed with diabetes mellitus 
after injection of hyperglycemia, which causes the formation 
of Advanced Glycation End Products (AGEs) and when 
bound to the Receptor for Advanced Glycation End Products 
(RAGE) will increase the activation of Mitogen-Activated 
Protein Kinases (MAPKs), Phosphatidylinositol-3 Kinases 
(P13-K) and Nicotinamide Adenine Dinucleotide Phosphate 
Oxidase (NOX) which are the main sources of the formation 
of ROS.30,31 This mechanism can lead to activation (NF) 
-kβ which transcribes pro-inflammatory cytokines such as 
TNF-α, IL-6, IL-1β.32 In diabetic Wistar rats with chronic 
lesions, the ability of macrophages to neutralize neutrophils 
is reduced so that they cannot induce shifting from M1 to 
M2. Increased pro-inflammatory caused by activation (NF) 
-kβ and dysregulation of shifting M1 to M2 can cause Wistar 
diabetic mice to experience persistent inflammatory phase 
so that it becomes chronic inflammation.30,32 Thus, the VEGF 
expression in the control group expressed lower than in the 
treatment group.

The results show that there are significant differences 
between the control group and the treatment group. This 
is because the extract of okra (Abelmoschus esculentus) 
given to the treatment group with a dose of 250 mg/kg bb 
contains flavonoids that act as antidiabetic, antioxidant, 
and anti-inflammatory properties. The content of okra 
extract (Abelmoschus esculentus) as an antidiabetic is 
isoquercetin and quercetin-3-O-beta-glucopyranosyl- (1 
“→ 6”) - glucoside which is an α-glucoside inhibitor 
works by blocking complex glucose absorption that causes 
oligosaccharides and (1 “→ 6”) - glucoside which is an 
α-glucoside inhibitor works by blocking the absorption of 
glucose that causes oligosaccharides and polysaccharides 
cannot be converted into monosaccharides so that blood 
glucose levels can decrease.33,34 

The flavonoid content as an antioxidant in okra fruit 
extract (Abelmoschus esculentus) has a high reactive 
hydroxyl group that can react with the reactive component 
of free radicals so that the formation of ROS can be 
stable and controlled which is characterized by a balance 
between oxidants and antioxidants.35,36 Flavonoids also act 
as anti-inflammatory agents through immunomodulatory 
mechanisms. Flavonoids can increase Th-1 and Th-2 
production and IFN-production which can induce the 
formation of M1 and M2. M1 formed can play a role in 
phagocyte apoptosis from neutrophils. This is what induces 
shifting from phenotype M1 macrophages to M2 which 
results in growth factors such as VEGF. Anti-inflammatory 
mechanisms in flavonoids can also reduce the activity 
of cyclooxygenase which causes reduced prostaglandin 
synthesis so that the inflammation process becomes 
faster.35,37 

The results of this study are comparable to studies 
conducted by Tian (2015) to test the therapeutic effect of 
okra extract on gestational diabetes at a dose of 200 mg / 
dL showing a significant difference between the control 
group who did not administer okra extract and the group 
that administered okra extract means that a dose of 200 
mg / dL can reduce blood glucose in gestational diabetes. 
The dosage of 250 mg /kg bb (Abelmoschus esculentus) 
okra extract did not give an acute toxic effect on the liver 
because of the research conducted by Nurfatwa (2018) by 
testing okra extract (Abelmoschus esculentus) with a dose 
of 300, 2000 and 5000 mg/kg bb shows that this dose does 
not cause acute toxic effects on the liver.38,39

The use of okra extract ineffective wound healing is 
given as therapy for 3 days after tooth extraction. That 
is because the results of this study showed no significant 
differences between treatment groups. This shows that 
administration with a dose of 250 mg/kg bb did not show 
significant differences in the treatment group given for 3 
days, 5 days or 7 days.

CONCLUSION

Based on the results of this study it can be concluded 
that the administration of okra fruit extract (Abelmoschus 
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esculentus) affects increasing the expression of VEGF on 
the healing process of Wistar tooth extraction wounds with 
diabetes mellitus.
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