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ABSTRACT

Background: Patients with type 2 diabetes often experience slow wound
healing due to poor neovascularization, macrophages, and fibroblasts;
therefore, medicine is needed to speed up the wound healing process, one of
which is albumin. Albumin is a protein that has been shown to have antioxidant
properties and also plays a role in accelerating the inflammatory process and
stimulating the growth of new cells.

Method: This research used laboratory experiments and a post-test-only
control group design. The number of research samples used was 26 Wistar
rats. Chana striata albumin gel extract is made by maceration and gelled using
CMC (carboxyl methyl cellulose). The assessment method involves observing
fibroblasts, neovasculature, and macrophages, which are Vvisible in
Hematoxylin, Eosin, and Toluidine blue staining.

Result: he results of the research showed that the group that was given Chana
striata albumin extract gel had a higher average number of neovascular,
macrophage, and fibroblast values than the group that was not given Chana
striata albumin extract gel. The Mann-Whitney test and independent sample T-
Test showed that there were significant differences between the two groups.
Conclusion: The conclusion from this research is that there is an effect of
giving Chana striata albumin gel on tooth extraction wounds in diabetes mellitus
rats.
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INTRODUCTION

Diabetes Mellitus is a disease of abnormal blood sugar levels that disrupts the body's working system,
which is characterized by GDS values >200 mg/dL and GDP >130 mg/dL! , type 2 diabetes mellitus is a
metabolic disease characterized by increased blood glucose levels due to reduced insulin secretion by
pancreatic beta cells or impaired insulin resistance?, the increase in type 2 Diabetes Mellitus, for example, a
bad lifestyle such as eating unhealthy food which results in obesity® This can cause wound healing to be
hampered due to damage to the blood vessel walls and there is a risk of infection.

Tooth extraction is the removal of the tooth and tooth root from the socket which involves bone tissue
and soft tissue in the oral cavity 4, diabetic sufferers who have their teeth extracted will result in hypoglycemia,
are susceptible to infection because the secretion of the salivary glands is dysfunctional so that there will be a
decrease in the rate of saliva and an increase in the number of bacteria and fungi in the oral cavity®$, this also

risks causing dry socket’, dry socket occurs because the bone healing process is disrupted?.

Therefore, other alternatives are needed to speed up the wound healing process in diabetes mellitus
patients. One other alternative to speed up the wound healing process is to use protein®. Protein is needed in

the wound healing process, an important component of protein is albumin 10,

Albumin can be obtained chemically or from animal sources, albumin obtained chemically is the drug
plasmumin, octalbin, this drug has disadvantages such as being expensivell, albumin obtained from animal
sources can be taken from various types of animals. In this study, researchers chose Chana striata because it
has more benefits than synthetic aloumin, Chana striata are often found and easy to get in the Jepara area
and the price is affordable. 2, Chana striata have a higher albumin content than eel fish. Chana striata have
high protein levels 13, every 100 grams of Chana striata is equal to milkfish4, this fish has a protein content of
42.23%, a water composition of 41.42% and a fat concentration of 2.84%.15

Most Diabetes Mellitus sufferers experience delays in the wound healing process. Based on the
description above, researchers wanted to measure the effect of Chana striata albumin extract gel on tooth

extraction wounds.

RESEARCH METHOD

This research is included in laboratory experimental research. The samples in this study were male
Wistar rats that met the inclusion and exclusion criteria 26 rats. This research design uses Post Test Only
Control Group Design. The inclusion criteria in this study were male Wistar rats aged 3 — 5 months, blood sugar
levels > 200 mg/Dl. The instruments used are a light microscope, tweezers, glucose test strip, object glass and
cover glass. Making Chana striata albumin extract gel, male Wistar rats were adapted and grouped into 2
groups, Wistar rat mandibles were taken, histology preparations were made and research results were
assessed. The data obtained was quantitative data and the Independent Sample t-test and Mann Whitney test

were carried out to determine whether there were significant differences

RESULTS
The research results obtained from the effect of giving Chana striata albumin gel to speed up tooth

extraction wounds in rats with diabetes mellitus were divided into 2 groups, namely the group given albumin

Odonto : Dental Journal. Volume 11. Number 1. July 2024



920 || Chana striata Albumin Gel Accelerate Post tooth extraction Wounds healing on Diabetes Mellitus Rats

extract gel and the group not given albumin extract gel. The groups obtained were fibroblast cells, macrophage

cells and neovascularization as follows.:

@ (b) (©)
Figure 1. Histological picture of the (A) Macrophages Cell, (B) Fibroblast Cell dan (C) Neovascularization

Table 1. Mean and standard deviation in the treatment and control groups

No Group Mean Std. deviation

1. Macrophage control 0,953 0,307
treatment 3,800 0,244

2. Neovascularization control 14,769 1,625
treatment 18,069 2,311

3. Fibroblast control 11,523 0,192
treatment 16,892 0,361

Tabel 1. Based on table 1, it can be seen that the average number of macrophages, neovascular and fibroblasts in the
mandibular central incisor tooth extraction sockets of Wistar rats in the control group had the lowest average compared
to the treatment group, namely 0.953 for the average number of macrophages 14.769 for the average number
neovascular and 11.523 for the average number of fibroblasts, the treatment group had the highest average, namely
3.8000 for the average number of macrophages, 18.069 for the average number of neovascular and 16.892 for the
average number of fibroblasts. Next, the data was subjected to the Shapiro-Wilk test to determine normality.

Table 2. Normality test result

No Group Sig. result
1 Macrophage control 0,042 Data is not normally distributed
treatment 0,271 Data is normally distributed
2 Neovascularization control 0,742 Data is normally distributed
treatment 0,370 Data is normally distributed
3 Fibroblast control 0,002 Data is not normally distributed
treatment 0,007 Data is not normally distributed

Tabel 2. The Shapiro-Wilk normality test was carried out to see the normality of data values resulting from research
with a sample size of less than 50. According to table 2, the macrophage control group and all fibroblast groups had a
sig value <0.05, meaning the data was not normally distributed, whereas in the treatment group macrophages and all
neovascular groups have a sig value > 0.05, meaning the data is normally distributed.

Table 3. Homogeneity Test Result

No Sig. Result

1 Macrophage 0,292 Homogeneous data
2 Neovascularization 0,123 Homogeneous data
3 Fibroblast 0,072 Homogeneous data

Tabel 3. in all groups there is a significance value (P>0.05), meaning that all data is homogeneous. After obtaining the
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normality test results and homogeneity test results, the next step is to continue with the Mann Whitney test and the
Independent Sample T-Test.

Table 4. Mann Whitney result

No Median

n (Minimum-Maximum) Average £s.b. p
1 Macrophage (control) 13 0,8 (0,6-1,6) 0,9+0,3 0,000
Macrophage (treatment) 13 3,8 (3,4-4,2) 3,810,2
2 Fibroblast (control) 13 11,6 (11-11,8) 11,5+0,2 0,000
Fibroblast (treatment) 13 17 (16-17,2) 16,940,3

Tabel 4. in macrophages results of the Mann Whitney test have a significance value of (P<0.05) meaning that there is a
significant difference between groups and in fibroblasts the results of the Mann Whitney test have a significance value
of (P<0.05) meaning that there is a significant difference between groups.

Tabel 5. Uji Independent Sample T Test result

No n Average #s.b. p
1 Neovascularization (control) 13 14,7+1,6 <0,001
2 Neovascularization (treatment) 13 18,1+2.3

DISCUSSION

The results of research conducted on male Wistar rats with diabetes mellitus (DM) induced tooth
extraction on the mandibular central incisors, in Table 1 show a higher average number of neovascular,
macrophage and fibroblasts in the treatment group compared to the control group, this is because the sufferers
Diabetes mellitus experiences a long wound healing process, especially DM patients who undergo tooth
extraction due to impaired wound healing 8, This happens because people with diabetes mellitus have high
blood sugar levels resulting in damage to the walls of blood vessels 4, Apart from that, the increase in glucose
levels in the blood will have an impact on changes in Adenosine Triphosphate (ATP) and activation of Caspade-
3, these changes result in an increase in the number of proinflammatory cytokines, advanced glycation end-
products (AGE's) and reactive oxygen species (ROS), This will cause the number of fibroblast cells in the body
to undergo apoptosis so that the number of fibroblast cells in the tooth socket becomes smallé, high blood
sugar levels in the body can reduce insulin levels in the body, thereby affecting the function of immune cells
such as macrophages to become slow, namely the function of chemotaxis, phagocytosis, activation of antigen
presenting cells is disrupted 7

. In tables 4 and 5, it can be seen that there are significant differences between macrophages,
neovascular and fibroblasts in the treatment groups. This is because the albumin content in Chana striata has
various benefits. One of the contents of Chana striata albumin is that it has cysteine and thiol bonds, these
bonds can accelerate the formation of neovascularization by binding excess reactive oxygen species in the
body. ROS is an important stimulator in the angiogenesis process 8, Other ingredients in Chana striata include
omega-3 fatty acids such as eicopentaenoic acid (EPA), This content functions to help fibroblasts in collagen
synthesis and also increases interleukin-6 levels so that it can accelerate collagen production’®, albumin content
in Chana striata like omega 3 fatty acids function to increase prostaglandin levels, these prostaglandins function

to activate macrophages so that the number of macrophages increases 1920,

CONCLUSION

Odonto : Dental Journal. Volume 11. Number 1. July 2024



92 ” Chana striata Albumin Gel Accelerate Post tooth extraction Wounds healing on Diabetes Mellitus Rats

There was an effect of giving Chana striata albumin gel on the tooth extraction wounds of Diabetes
Mellitus rats. There was a significant effect in the form of a high number of macrophage cells, fibroblast cells
and neovascular cells compared to mice that were not given Chana striata albumin extract gel in the tooth
socket area, this proves that the gel Chana striata albumin extract is effective in accelerating the wound

healing process.
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