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Abstract 
      Post-tooth extraction can cause complications that can occur several days or even weeks after 
tooth extraction, dry socket and infection bleeding are some of the complications that can occur 
after tooth extraction. For this reason, a drug is needed that can accelerate healing of wounds 
without causing complications. The aim of this study was to investigate Microvascular activity from 
the wound healing process in wistar rats due to administration of Anredera cordifolia (Ten.) Steenis. 
     This study is an experimental laboratory research using The Post-Test Only Control Group 
Design. 40 male Wistar Rats weigh between 150-200 grams, 3 months of age are being used. All 
animal procedures were approved by the University of Airlangga Surabaya Animal Care and Use 
Committee. The 40 rats are divided into two groups. In the first group, after the extraction is done, 
Anredera cordifolia (Ten.) Steenis 10% is applied on the extraction wound. In the second group, 
bone graft is applied to the extraction wound as control group. 
     The result on the 3rd and 7th day examined via a light beam that is transmitted through the 
tissue using image magnified 200 times shows that the expression of VEGF-A and amount of 
microvascular on the group which is given Anredera cordifolia (Ten.) Steenis Gel is much more 
than the control group. The result shows there is significant difference in each group treatment p < 
0.05 (p = 0.001). 
     The application of 10% Anredera cordifolia (Ten.) Steenis gel can accelerating microvascular 
activity from the wound healing process in Wistar Rats. 
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 Introduction 
 

Wounds to the body basically involve soft 
tissues, hard tissues and even involving both. 
Wounds to tooth extraction involve soft and hard 
tissue. Tooth decay of the Indonesian population 
in the age group who have undergone 
permanent tooth changes over the age of 12 
years, according to recent research in shows that 
on average 4 teeth per person have been 
revoked.1 Tooth extraction is an action that is 
often experienced by patients who experience 
tooth decay that cannot be maintained by a 
dentist. Post-tooth extraction can cause 

complications that can occur several days or 
even weeks after tooth extraction. Post-extraction, 
dry socket and infection bleeding are some of the 
complications that can occur after tooth 
extraction.2 For this reason, a drug is needed that 
can accelerate healing of wounds without 
causing complications. Experimental animals that 
are often used to examine wound healing are 
mice, because these animals are able to survive 
after being given treatment. 3-4 Until now, humans 
have relied heavily on the surrounding 
environment to meet their needs, knowledge of 
medicinal plants based on experience and skills 
that have been passed down from generation to 
generation. Plants produce various kinds of 
active compounds that provide pharmacological 
effects. This metabolite has long been known as 
an effective and important source of medical 
therapy, for example as an anti-bacterial and 
anti-cancer drug. This compound continues to be 
the main source of various important efficacious 
drugs. In the practice of traditional medicine, 
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people have used active compounds from 
various plants in the form of medicinal herbs, to 
cure diseases. Active compounds in plants have 
become a source of inspiration for the treatment 
of diseases that are difficult or expensive for 
treatment.5 

Traditional medicine using plants has 
always been used by the Indonesian people, one 
of which is binahong or Anredera cordifolia (Ten.) 
Steenis. Research on ethanol extract of Anredera 
cordifolia (Ten.) Steenis leaves which have been 
carried out previously showed the results that a 
10% concentration can increase the expression 
of HIF 1α in tooth extraction wound.6 The 
flavanoid content of quercetin and other 
substances is found in the leaves of Anredera 
cordifolia (Ten.) Steenis.7 Quercetin is an active 
compound that can increase the expression of 
HIF-1α and VEGF-A. VEGF-A expression is one 
of the mediators of ossification in the body.8 

Research on the use of ethanol extract of 
the leaves of Anredera cordifolia (Ten.) Steenis 
as an alternative wound healing in the oral cavity, 
especially in wound healing after tooth extraction 
until the stage of protein expression around the 
alveolar bone after tooth extraction has never 
been done. The process of wound healing in 
animals and humans is the same, namely 
through the phase of hemostasis, inflammation, 
proliferation, and maturation. 
 

Materials and methods 
 

This study is an experimental laboratory 
research using The Post-Test Only Control 
Group Design. 40 male Wistar Rats weigh 
between 150-200 grams, 3 months of age are 
being used. Have well condition, food and drink 
water given ad libitum. All animal procedures 
were approved by the University of Airlangga 
Surabaya Animal Care and Use Committee. This 
kind of animal is used because tooth extraction 
on Wistar Rats is easier with sufficiently wide 
socket extraction wound for applying Anredera 
cordifolia (Ten.) Steenis Gel. Tooth extraction is 
being done on lower left incisor. The choosing of 
lower incisor is based on the structure and 
anatomical form of Rat’s teeth which enable 
extraction to be done. The 40 rats are divided 
into two groups. In the first group, after the 
extraction is done, Anredera cordifolia (Ten.) 
Steenis 10% is applied on the extraction wound. 
In the second group, bone graft is applied to the 

extraction wound as control group. 
 Anredera cordifolia (Ten.) Steenis leaf 
which is made into gel form will be easier to be 
put into the extraction wound socket because of 
its solid, soft and elastic characteristics. This gel 
forms makes the substance durable in extraction 
wound socket, so that it helps the body in wound 
recovery process. The making of Anredera 
cordifolia (Ten.) Steenis Gel is uses the mixture 
of HPMC and distillation of Anredera cordifolia 
(Ten.) Steenis leaf. The characteristics of HPMC 
are for thickening, stabilizer, gel maker and in 
some things as emulsifiers. In hydrocolloid 
emulsion system it doesn’t function as emulsifiers, 
but more as substance which gives stabilization. 
This HPMC is easily soluble in hot or cold water, 
so it is easy to use. It is used as stabilizer 
because it’s easily obtainable and  also 
reasonably priced.6,9 

Animal’s mandible were decaputated at 
intervals of 3 and 7 days after extraction by 
median-sagittal cut, samples that had been 
detached from the body then fixated, Buffered 
isotonic solution of 10% formaldehyde was used 
for fixatives. 96% ethanol was used to extracted 
the water from the fragment. The ethanol then 
replaced with a solvent miscible with the 
embedding medium. In paraffin embedding, the 
solvent used is xylene. Once the tissue is 
impregnated with the solvent, it is placed in 
melted paraffin in the oven at 58-600C. The heat 
causes the solvent to evaporate, and the space 
within the tissue become filled with paraffin. The 
tissue together within its impregnating paraffin 
hardens taken out of the oven. Tissues 
embedded with plastic resin dehydrated in 
ethanol. The hard blocks containing the tissues 
are then taken to a microtome, and sliced into 
thin sections 4-5µm. The sections are floated on 
water and transferred to glass slide to be stained. 
Staining tissue with Hematoksillin-Eosin and an 
anti-VEGF-A antibody (Novusbio, USA) was 
done to make the various tissue component 
conspicuous. Under the light microscope 
(Olympus, JAPAN) tissue are examined via a 
light beam that is transmitted through the tissue 
using image magnified 400 times.6 

 
Results  

  
The mean and standard deviation of the 

expression of VEGF-A and number of 
microvascular post extraction in Wistar Rats is 
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shown in the table 1 and table 2. A Kolmogorof 
Smirnov test was carried out on the data to 
determine the normality of distribution. The result 
of every tested group showed p>0.05, therefore 
all the data had a normal distribution. 
 

 
Table 1. Mean expression of VEGF-A in 
treatment group and control group. 
Note :  different superscript showed significance diference (α < 
0.05). 
 

 
Table 2. Mean number of microvascular in 
treatment group and control group. 
Note :  different superscript showed significant difference (α < 0.05). 
 

 
Figure 1. Data showing the expression of VEGF-
A per 200 field in treated for 3 & 7 days. *show 
significant different between control & treatment 
group (P< 0.05). 
 

 
Figure 2. Data showing the number of 
microvascular vessels per 200 field in treated for 
3 & 7 days. *show significant different between 
control & treatment group (P< 0.05). 
 

 
Figure 3. Expression of VEGF-A in socket after 
tooth extraction on day 3 & 7 with 200x 
magnification light microscope. (A). ethanol 
extract of Anredera cordifolia (Ten.) Steenis 10% 
day 3 (B). control group day 3. (C). ethanol 
extract of Anredera cordifolia (Ten.) Steenis 10% 
day 7 (D) control group day 7. 
 

Therefore, they were analyzed using 
independent sample t-test, considering p<0.05 as 
significant. The result on the 3rd and 7th day 
examined via a light beam that is transmitted 
through the tissue using image magnified 200 
times shows that the expression of VEGF-A and 
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amount of microvascular on the group which is 
given Anredera cordifolia (Ten.) Steenis Gel is 
much more than the control group (Figure 1,2,3 & 
4). The result shows there is significant 
difference in each group treatment p < 0.05 (p = 
0.001).  
 

 
Figure 4. Microvascular number in socket after 
tooth extraction on day 3 & 7 with 200x 
magnification light microscope. (A). ethanol 
extract of Anredera cordifolia (Ten.) Steenis 10% 
day 3 (B). control group day 3. (C). ethanol 
extract of Anredera cordifolia (Ten.) Steenis 10% 
day 7 (D) control group day 7. 
 

Discussion  
 
Wounds to the body is a common 

occurrence, both soft and hard tissue injuries. 
Injuries involving soft and hard tissues such as 
wounds on tooth extraction need to be 
considered. Given this wound healing takes 
longer, so the incidence of complications is more 
likely to occur. The wound will go through several 
stages in achieving recovery, including: stages of 
hemostasis, inflammation, proliferation, and 
remodeling.10 Hemostasis occurs immediately 
after tooth extraction occurs, used socket after 
tooth extraction will be filled with blood and then 
blood clot is formed. The stage of inflammation is 
the body's response stage to clean the wound 
area from foreign objects, bacteria and dead cells 
to prepare for the start of the healing process. At 
the beginning of this phase the inflammatory 
response is characterized by the number of 
polymorphonuclear neutrophils, the leukocytes 
cells around inflammatory tissues and 
macrophages. This phase starts from day 1 to 

day 3 after injury. The function of macrophages 
in addition to phagocytosis is collagen synthesis, 
granulation tissue formation together with 
fibroblasts, producing VEGF-A growth factors 
that contribute to the formation of new capillary 
vessels or angiogenesis. The process of 
angiogenesis is an important factor in wound 
healing.11 The formation of new blood vessels or 
angiogenesis is stimulated by VEGF-A and 
synthesizes endothelial cell formation in the 
wound area. Angiogenesis is the initial process 
needed by osteogenesis. New bone formation is 
always associated with the availability of blood 
vessels. 

The result of VEGF-A expression and the 
microvascular by the 3rd day increased 
significance because of the response of the 
wound area after tooth extraction experienced in 
the bone formation through the cellular 
mechanism of VEGF-A formation. Damaged 
blood vessels and formed platelets form the fibrin 
clot. Fibrin tissue and platelet assemblages are 
formed to cover damaged blood vessels and 
repair. Active platelets release many cytokines, 
including VEGF-A. which will accumulate in blood 
vessels and platelets will activate chemical 
mediators in inflammatory responses such as 
neutrophils, macrophages, endothelial cells and 
fibroblasts. Phagocytic cell infiltration in the 
injured area after tooth extraction requires an 
active metabolic process and results in increased 
oxygen demand, so that the oxygen supply is 
reduced in the wound, hypoxia will occur in the 
wound area. Active macrophages and platelets 
release angiogenic factors such as VEGF-A in 
the injured area. VEGF-A stimulates endothelial 
cells to form new blood vessels in injured areas 
that experience hypoxia.12 VEGF-A is an 
important mediator in embryogenesis, 
angiogenesis, wound healing, soft and hard 
tissue remodeling. VEGF-A is produced by 
several cell types which have a role in wound 
healing, including: endothelial cells, fibroblasts, 
smooth muscle cells, platelets, neutrophils, 
macrophages, osteoblasts, osteoclasts and 
chondrocytes. VEGF-A release response in the 
wound healing process was also carried out by 
platelets which were the first vascular component 
in the wound area, followed by neutrophils and 
macrophages.13-14 VEGF-A expression and the 
number of microvascular that formed significantly 
compared to the control group showed the 
response of the wound area after tooth extraction 
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had improved and the formation of new blood 
vessels faster and towards the repair process so 
that the supply of oxygen and nutrients in the 
wound tissue became better. VEGF-A plays an 
important role in the healing process of tooth 
extraction wounds through stimulation of new 
blood vessel formation or angiogenesis, which 
includes several stages such as vasodilation, 
basement membrane degradation, endothelial 
cell migration and proliferation.13,15 VEGF-A 
increases vascularization of new blood vessels, 
also stimulates mesenchymal cells in the 
connective tissue. VEGF-A is a potent stimulator 
in the process of angiogenesis. Its formation is 
stimulated by growth factors and the main thing 
that plays an important role is stimulation by 
hypoxia and HIF-1α. This protein stimulates 
several processes, such as: proliferation, 
capillary formation and endothelial cell migration 
to the chemotactic area.15 Several factors 
involved in the wound healing process bind to 
several receptors such as VEGFR1, VEGFR2 
and VEGFR3 which are expressed on the 
surface of endothelial cells. The relationship of 
receptors and ligands activates cells and 
stimulates the formation of new capillaries.6,16-17 
 VEGF-A expression and the number of 
microvascular in the 7th day alveolar socket after 
administration of ethanol extract of the leaves of 
Anredera cordifolia (Ten.) Steenis with a dose of 
10% showed a higher VEGF-A expression and 
the number of microvascular than the control 
group, this was related to the formation of new 
blood vessels that still took place in Day 7 for a 
healing response in the alveolar bone that takes 
longer than healing in soft tissue.18 The 
development of new blood vessel responses has 
three phases: the non-proliferation phase in the 
formation of new blood vessels, the proliferation 
phase with the formation of new blood vessels to 
achieve maximum and decreased phase growth 
in blood vessel density due to the completion of 
new blood vessel formation. VEGF-A expression 
can stimulate bone regeneration not only through 
the process of angiogenesis, but also through 
osteogenic differentiation by mesenchymal stem 
cells.12,19-22 

 
Conclusions  
 
The application of 10% Anredera 

cordifolia (Ten.) Steenis gel can accelerating 
microvascular activity such as expression of 

VEGF-A and angiogenesis from the wound 
healing process in Wistar Rats. 
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