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was on the 7th day and decreased slowly until the 
21st day. The density of the angiogenesis treatment 
group was higher compared to the control group.

Figure 2 shows that on the 3rd day the density of 
fibroblasts in both groups increased, the peak was 
on the 7th day and decreased until the 21st day. The 
amount of fibroblast density in the treatment group 
was higher than in the control group.

Figure 3 shows that on the 3rd day macrophages 
in both groups increased, the peak was on the 7th 
day and decreased until the 21st day. The number 

Table 1  Kruskal-Wallis test of control and treatment angiogenesis 
on days 3, 7, 14 and 21

Day Control/Treatment N Mean Rank Sig.

3 CMC 3 2.00

0.004

Myrmecodiapendens 20% 3 8.67
7 CMC 3 7.00

Myrmecodia pendens 20% 3 21.50
14 CMC 3 17.17

Myrmecodiapendens 20% 3 20.67
21 CMC 3 8.67

Myrmecodiapendens 20% 3 14.33

Table 2  Kruskal-Wallis of control and treatment fibroblast on days 
3, 7, 14 and 21

Day Control/Treatment N Mean Rank Sig.

3 CMC 3 2.00

0.002

Myrmecodiapendens20% 3 6.50
7 CMC 3 6.50

Myrmecodiapendens20% 3 23.00
14 CMC 3 16.67

Myrmecodiapendens20% 3 19.50
21 CMC 3 11.50

Myrmecodiapendens20% 3 14.33

Table 3  Kruskal-Wallis test of macrophages of control and 
treatment groups on day 3, 7, 14 and 21

Day Control/Treatment N Mean rank Sig.

3 CMC 3 3.00

0.003

Myrmecodiapendens20% 3 9.00
7 CMC 3 10.00

Myrmecodiapendens20% 3 23.00
14 CMC 3 15.33

Myrmecodiapendens20% 3 20.00
21 CMC 3 4.00

Myrmecodiapendens20% 3 15.67

Figure 2  Mean fibroblasts on days 3, 7, 14, and 
21 after tooth extraction

Figure 3  Mean macrophages on days 3, 7, 14, and 
21 after tooth extraction

Figure 4  Histopathological features of granulation 
tissue (angiogenesis, macrophages, 
and fibroblasts) A. The 3rd days in the 
control group, B. The treatment group, 
C. The 7th days in the control group, 
D. The treatment group, E. The 14th days 
in the control group, F. The treatment 
group
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of macrophages in the treatment group was higher 
than in the control group.

The data obtained was performed by the 
Kruskal-Wallis test and obtained a significance 
value (p <0.05) in all groups of observation days.

Kruskal-Wallis test results between the control 
group and the treatment group showed a significant 
difference on days 3, 7, 14, and 21 (p <0.05).

Discussion

Phytochemical tests show that myrmecodia-
pendenscontains flavonoids, saponins, tannins, 
tocopherols, and alkaloids.11 This plant affects 
antibacterial, anti-inflammatory, and antioxidant. 
Wound healing can be accelerated by administering 
myrmecodiapendens extract.

In this study, the observation of the amount of 
granulation tissue in the treatment group was higher 
than the control group. This finding is consistent 
with the theory that granulation tissue consisting 
of angiogenesis, fibroblasts, and macrophages 
began to form from day 3 to day 14, and the peak 
occurred on day 7.12 Granulation tissue was higher 
in the treatment group than in the control group, it 
could be due to the active substance content in the 
myrmecodiapendens extract.

Anti-inflammatory flavonoids suppress M1 
activation by activating Nuclear Factor-kappa 
β (NF-kβ) transcription factors, thereby suppress-
ing stimulation of pro-inflammatory cytokines such 
as IL-1, IL-6, and TNF-α so that the inflammatory 
phase is shorter. In addition, macrophages activate 
M2 which will stimulate the secretion of IL-10 and 
growth factors such as VEGF, FGF, BMP-2, and 
TGF-β1 which are important for bone healing, 
with increased expression of growth factors, will 
stimulate increased angioblast cell proliferation, 
fibroblasts, osteoblasts which are important for 
bone healing, with increased expression of growth 
factors, will stimulate increased angioblast cell 
proliferation, fibroblasts, osteoblasts which are 
important for bone healing will form extracellular 
bone matrix.13

Flavonoids are powerful antioxidants that can 
reduce peroxidase, increase the speed of epithelial-
ization, and antimicrobials. Decreased lipid perox-
idase by flavonoids will prevent necrosis, improve 
vascularity, and increase the viability of collagen 
fibers.14 Flavonoids activate T cells into TH1, TH2, 
and TH3. TH3 cells produce Transforming Growth 
Factor-β (TGF-β) which will stimulate fibroblast 
proliferation. Fibroblasts produce type 1 collagen, 
which is collagen which is the main component of 
the extracellular matrix. Some fibroblasts differen-
tiate into osteoblasts, forming bone.14,15

Flavonoids and tannins play a role in the regula-
tion of VEGF transcription and translation, helping 
to re-epithelialize and stimulate angiogenesis which 
will restore the perfusion of nutrients and oxygen.16
The new blood vessels that are formed the wound 
healing process will take place faster.

Saponins as antimicrobials, increase the perme-
ability of bacterial cell membranes, consequently, 
bacteria become lysis.17 Saponins can also increase 
the ability of TGF-β receptors required by fibro-
blasts to synthesize collagen.14,18 Tocopherol in 
myrmecodiapendens functions as an antioxidant 
that can accelerate wound healing.19 Tocopherol 
stimulates the production of cyclic adenosine 
monophosphate (cAMP) related to the immuno-
modulatory effect by modulating the inflammatory 
response in various types of immune cells including 
macrophages.

Alkaloids have anti-inflammatory effects and 
inhibit the growth of bacteria which can modu-
late the inflammatory phase in the wound healing 
process. Alkaloids help the wound healing process 
by deposition of collagen in angiogenesis and 
reduce the number of bacteria in the wound area.

Conclusion

There is a difference in the density of granulation 
tissue (angiogenesis, fibroblasts, and macrophages) 
in the post-tooth extraction socket between the 
control group and the treatment group given 
myrmecodiapendens extract 20%.
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