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Abstract : TGF-1 and PDGF-BB are potent chemotaxis, mitogen and diffentiation mesenchym
cells active in wound healing. Ambonese banana stem sap has been commonly used historically
for gastric bleeding, ulcus pepticum and pharyngitis as empirical agents.The aim of this study
is to prove PDGF-BBexpression and fibroblast proliferation effect of ambonese banana stem
sap (Musa paradiaca var sapientum) on socket wound healing post tooth extraction.The
contains of banana stem sap was performed by thin-layer chromatography (TLC) and ultra-
violet visible (UV-vis). We have used the post-test only control-group design with 54 male
rats.Incisor and mandible teeth were extracted, and then the socket was treated water extract of
ambonese banana stem sap 15, 30 and 60 mg dose in 4% hydroxypropylmethylcellulose
(HPMC).The socket were observed at 2, 7 and 14 days on immunohistochemistry (IHC) and
histology data. Result of this study that the water extract contains saponnins, flavonoids,
tannins, anthraguinon and lectin at screening test. The data showed significant difference of
PDGF-BB expressions and fibroblast proliferation at p=0,00 and p=0,00 on days 2 and 7after
tooth extraction.The conclusion wasthe water extract of ambonese banana stem sap have
potential to accelerate socket wound healing post tooth extraction on PDGF-BB expression and
fibroblast proliferation.

Keywords: PDGF-BB, fibroblast,ambonese banana.

Introduction

Wound healing is a complex and dynamic process of replacing devitalized and missing cellular
structures and tissue layers. Infection, surgical interventions, and drugs can result in a different rate of healing.*
In tooth extraction, the healing phase must occur through a haemostatic process in pattern of blood clots,
leukocyte infiltration, the formation of connective tissue, granulation, epithelialization and remodeling phases.
Blood clots are a very determining stage in the wound healing process®**. Growth factors secreted by platelets
will induce the formation of new fibroblast through miofibroblast proliferation and differentiation, then they
synthesize the collagen matrix, capillaries, in which all are seen as granulation tissue®. Platelets are the early
haemostatic movement, accompanied by the accumulation of growth factors such as TGF-B1 and PDGF®.

The Ambonese banana (Musa paradisiaca var. sapientum) is a plant that is commonly found in
Indonesia, especially in areas with a lot of sunlight. Empirically, Ambonese bananas are widely used to treat
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diseases such as uterine bleeding, intestinal ulceration, hemorrhoids, chicken pox, ear and throat swelling,
dysentery, colon bleeding and diarrhea”®. The plants with high lectin concentrations can be used for wound
healing either through coagulation or blood clot formation™. The results of a study on the administration of
galectin-3 (which is in the lectin group), showed an increase in Vascular Endothelial Growth Factor (VEGF)
and Basic Fibroblast Growth Factor (b-FGF) to angiogenesis respons*?. The administration of banana stem sap
extract showed ulcer healing as indicated by increased levels of hydroxyproline, hexuronic acid, hexosamine,
superoxide dismutase and decreased glutathione in granulation tissue and lipid peroxidation, compared to the
control group®®. The result of biocompatibility, anti-inflammatory and analgesic tests showed that banana sap
with up to 100% concentration was relatively non-toxic to fibroblast cells, and had efficacy as an anti-

inflammatory and analgesic***.

Banana trees contains various compounds that very beneficial for medicine. The high content of
allantoin and tannins is often used for treating wounds, laryngitis, bleeding, and urinary tract infections. The
roots of this plant are very useful for relieving dental pains, ulcers and intestinal inflammation®®. Banana sap
contains saponins, anthraquinone, and tannins that can serve as antibiotics and pain relief agents. In addition,
banana sap also contains lectin, which serves to stimulate skin cell growth. Such compounds can Kill bacteria,
thus preventing them from infecting the injured area’’. Lectins are proteins with effects such as antitumor, and
may be used as a medication for Human Immunodeficiency Virus (HIV), as well as having antimicrobial and
mitogenic properties. In addition, lectins are effective in fighting muscle cancer in mice and lung cancer in
humans, with respective dosages of 5 and 50 micrograms, through an important path in mitogen and T cell
proliferation®®,

PDGF-BB and TGF-B1 are play important role in wound healing process reminiscent of tooth
extraction and this study to prove the candidate of ambonese banana as herbal medicine have effect on PDGF-
BB expression to fibroblast proliferation.

Experimental

The study using post-tes only control group design. Identification and phytochemical screening test to
the type of banana stem sap preparations have previously been carried out. Materials used in this study were
banana stem sap extract prepared in the Faculty of Pharmacy, Universitas Airlangga.Monoclonal rats antibodies
of TGF-B1 and PDGF-BB, 10% EDTA, Paraffin, xilol, ethanol, distilled water, 3% H202, PBS, 5% FBS,
antibodyGoat anti-mouse 1gG biotin labeled, SA-HRP (Strepavidin-Horseradish Peroxidase, DAB (3,3 diamino
benzidine tetrahydrochloride), 1% Methyl Green.

Phytochemical screening of Ambonese banana stem sap was conducted using a Thin-layer
chromatography (TLC) test with the appearance of a color stain, followed by UV-Visible (Shimitzu)
spectrophotometer to saponins, flavonoids, tannins, anthraquinones and lectins.The detection of saponin
compound was conducted at a wavelength of 215 nm, flavonoids at a wavelength 226 nm, tannins at a
wavelength of 275 nm, anthraquinone at a wavelength of 285 nm and lectins at a wavelength of 228 nm.

The paraffin block preparations™ is achieved by cleaning the tooth socket tissue specimen and then
washing it with PBS 3-5 times to eliminate contaminants. Then it was fixated in 10% formalin for 24 hours,
dehydrated using 30%, 50%, 70%, 80%, 96% alcohol gradually and absolute alcohol, each for 60
minutes.Clearing was performed using xilol 2 times, each for 60 minutes. Decalcification was conducted with
EDTA.Soft paraffin infiltration was done for 60 minutes at 48°C.Hard paraffin block was made in the molds
and allowed to set for a day.It was then put in the holder so that the socket could be cut longitudinally with
semi-serial thinness of 4um by rotary microtome.It was then mounted on an object glass with 5% gelatin.

Immunohistochemical study™, slides containing the pieces of organs were deparaffinated in xilol I,
xilol 11 and xilol 11, respectively for 5 minutes.Slides were rehydrated in graded ethanol (100% I, 100% II,
90%, 80%, 70%, distilled water) each for 5 minutes.Blocking was conducted in 3% H202 in PBS incubation
for 20 minutes at room temperature to inhibit peroxidase in the tissues. Slides were washed with PBS pH 7.4
and blocked in 5% FBS (Fetal Bovine Serum)/ 1% BSA in PBS for 60 minutes. Slides were labeled with
primary antibodies (PDGF-BB, BMP-4 and BMP-7) in 5% Fetal Bovine Serum overnight at 4°C.Slides were
then washed with PBS pH 7.4 three times for 5 minutes. Slides were then labeled with secondary antibody of
Goat anti mouse 1gG biotin label for 1 hour at room temperature. Slides were washed with PBS pH 7.4 three
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times for 5 minutes and incubated with SA-HRP (Strepavidin-Horseradish Peroxidase) 1:500 for 40 minutes at
room temperature. Slides were washed with PBS pH 7.4 three times for 5 minutes. Slides were then applied
withDAB (3,3 diamino benzidine tetrahydrochloride) substrate chromogen for 20 minutes. They were then
washed with PBS pH 7.4 three times for 5 minutes followed by dH2 three times each for 5 minutes.
Counterstain was conducted with 1% Methyl Green at room temperature. Slides were soaked with tap water for
5 minutes, preparations were cleared up and dried overnight at room temperature. Next step was mounting and
slides were observed with a light microscope with 400x magnification.

Histology study *°, washing slides with PBS pH 7.4 for 5 minutes. Staining with hematoxilen for 10
minutes. Submerging into tap water for 10 minutes. Rinsing with dH,0. Performing dehydration with 30% and
50% alcohol gradually respectively for 5 minutes. Then staining with eosin solution for 3 minutes. Rinsing with
30% alcohol. Performing dehydration with 50% graded alcohol to be absolute. Rinsing with xilol 2x, each for
15 minutes. Mounting with entelan and closing it with a cover glass. Examination was conducted using a light
microscope with 400X magnification.

Results

Phytochemical screening of Ambonese banana stem sap was conducted using Thin Slope
Chromatography (KLT) test with the appearance of a color stain of for saponins, flavonoids, tannins,
anthraquinones (figure 1), and followed lectins by UV-Visible (Shimitzu) spectrophotometer (table 1).

Table 1. The compound contents of each type of preparation

Types of preparations | saponins Flavonoids | Tanin Anthraquinone | Lectin
(%) (%) (%) (%) (%)
Water extract 1.34 0.29 1.52 0.31 0.28

Figure 1. The appearance of a color stain on a. saponins, b. flavonoids, c. tannins and d. antraquinones.

The data showed a significant difference between control and treatment groups at p=0.00, p=0.00 and
p=0.00 respectively days, but no significant difference between 30 mg and 60 mg of PDGF-BB expression
(figure 2) and fibroblast proliferation (figure 3) at p=0.58 and p=0.12 on day 2, p=0.61 and p=0.70 on day 7.
The increasing dose for each preparation showed a significant difference in PDGF-BB expression and fibroblast
proliferation, but no significant difference on day 14. (table 2, tabel 3).
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Figure 2. PDGF-BB expression on socket wound healing day 2 with microscope magnifecent 400x. Red
arrow is positive, black is negatip. A. control, B. dose 15 mg, C. Dose 30 mg, and D. dose 60 mg.

Table 2. Average of fibroblast cells expressing PDGF-BB in each treatment

Types of Dose Day
preparations (mg) > - 7
Water extract 15 235 +1.37° 46.67 + 1.36 44.17 + 1.94°
30 27.0 + 2.00° 58.00 + .89° 55.33+2.25°
60 31.0 + 1.26" 61.17+231%¢  [58.67£3.88°
Control - 6.3 +1.86% 5.50 + 1.76% 10.50 + 1.76°

Remarks: superscript difference shows significant differences

Figure 3. Fibroblast, osteoblast and osteoclaston socket day 2 with microscope magnificent 400x. A.
control, B. dose 15 mg, C. dose 30 mg, and D. Dose 60 mg. yellow arrow : fibroblast, red : osteoblast,
green : osteoclast.
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Table 3. Average fibroblast proliferation in each treatment

Types of| Dose Day

preparations (mg) 2 7 14

Water extract | 15 30.8 + 3.60° 40.6 + 6.28" 52.3 +5.00°
30 33.3+4.03° 51.1 +2.56° 57.6 £ 2.50°
60 37.3+1.04° 37.8+2.13¢ 56.0 + 1.26"

Control - 13.0 + 2.60° 20.6 +2.73° 26.8 + 1.47°

562

Remarks: superscript difference shows significant differences

Discussion

The wound healing process is basically the same between oral and skin mucosa. Following tooth
extraction, the healing phase must actuate through a haemostatic process with the formation of blood clots,
inflammation with leukocyte infiltration, proliferation with the formation of connective tissue, granulation and
epithelialization and remodeling phases®**?°. The blood clot is a very determining crucial stage in the wound
healing process. Growth factors secreted by platelets will induce the formation of new fibroblast through
miofibroblast proliferation and differentiation, then synthesize the collagen matrix, capillaries, in which all are
seen as granulation tissue. Platelet is the onset of haemostatic, accompanied by the accumulation of growth
factors such as Transforming Growth Factor-p1 (TGF-B1) and Platelet DerivedGrowth Factor PDGF. TGF-1
will stimulate cell proliferation and differentiation, the accumulation of inflammatory cells, fibroblasts, wound
closure and angiogenesis®.In vitro, PDGF will stimulate Deoxyribonucleid Acid (DNA) synthesis, chemotaxis
of fibroblasts and smooth muscle cells, collagen stimulation, glycosaminoglycans, and collagenase
production.TGF-B1 and PDGF secretion cause chemotactics and proliferation of fibroblasts, and then an
increase in extracellular matrix formation?. The result of phytochemical screening has revealed that banana
stem sap contains saponins, flavonoids, tannins, anthraquinones and lectins. These components play important
roles in the wound healing process, through the formation of stain colors reacting with chemical compounds
given to Ambonese banana stem sap using a CTL test and UV-Visible (Shimitzu) spectrophotometer.

A process for getting banana stem sap easily and cheaply in large quantities is necessary because
bananas are not herbal medicine but are rather cultivated for public consumption. Therefore, the plants chosen
were the ones aged approximately 8 months and have borne fruit. The study used sap derived from banana
stems, obtained by making fresh, water extract and ethanol extract preparations. Total sap weight obtained after
being dried using freeze dry indicated that the ethanol extract preparation obtained a larger number than fresh
preparation and water extract preparation of 5.98 grams per 200 ml of fluid. The result of phytochemical
screening has showed that banana stem sap contains saponins, flavonoids, tannins, anthraquinones and lectins.
These components play important roles in the wound healing process, through the formation of stain colors
reacting with chemical compounds given to Ambonese banana stem sap using TLC and UV-Visible
(Shimitzu)spectrophotometer. Saponins, flavonoids, tannins, anthraquinones and lectins contents were found in
a considerable amount in the ethanol extract preparation, and then followed by a water extract preparation and
last was the fresh preparation. This means that ethanol is a good solvent for those compounds?*.

The content of banana stem sap, such as saponins, anthraquinone, and tannins can serve as antibiotics
and pain relief agents. In addition, banana sap also contains lectin that serves to stimulate skin cell growth.
Those contents can kill bacteria, thus preventing them from entering the injured area'’. Administering water
extract preparations of banana stem sap in the wound healing process after rats tooth extraction has shown
increasing in PDGF-BB expression and fibroblast proliferation compared to the control group. In accordance
with the previous study, fibroblasts begin to migrate into the wound area on day 2 and 3 after injury and reach a
maximum at day 7%. Fibroblasts will form mucopolysaccharides, aminoglisin acid and proline which are the
basic components of collagen. The wound will load up with inflammatory cells, fibroblasts and collagen,
forming granulation tissue consisting of small blood vessels. Fibroblasts are responsible for the formation of
extracellular matrix components during the wound healing process. If granulation tissue has matured, the
number of inflammatory cells will decrease so that the number of fibroblasts will also decrease.
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Lectins play a role in the adhesion to damaged endothelium as a result of tooth revocation, which will
enable the GPIb, that is a glycoprotein serving in blood clotting. Platelets will easily adhere to endotheliums
because of GPIb on the surface, and cause platelet activation resulting in platelet aggregation. Platelets are in
fact very active components in the haemostatic phase. Platelets have several receptors, mainly, glycoprotein 1b-
IX-V. Glycoprotein on the endothelial surface is essential in adhesion reactions and platelet aggregation.Platelet
adhesion to the damaged endothelium causes platelet activation and releases the granule contents such as
adenosine 5-diphosphate (ADP), thromboxane (TXA-2), serotonin and growth factors. The secretion of granule
contents causes platelets to move closer to each other to form platelet aggregation through receptor GPIIb
binding fibrinogen. Platelet binding with fibrinogen will strengthen the existing platelet plug®. At the time of
degranulation, a number of cytokines will be released by platelets, in the form of PDGF (Platelet Derived
Growth Factors). PDGF is cytokine having a potential as a neutrophil chemoattractant, a dominant cell in the
inflammation phase®. This phase is the initial phase in minimizing the very real risk of infection in the next
phase?’. The presence of other components in Ambonese banana stem sap also plays a role in the initial process
of wound healing. Tannins will play a role in the blood clotting process, so that the blood clot will soon
accumulate fibroblast tissue and prevent infection through a bacteria coagulation process around the wound.
However, the local administration in the socket area in gel form will be released slowly, so that the effects will
be visible on observations day 2, 7 and 14. The administration of a water extract at a dose of 30 mg showed the
same effect as with dose of 60 mg. This means that a dose of 30 is the optimum dose to obtain a medicinal
effect.

Conclusion

Ambonese banana stem sap plays role in accelerating the wound healing process after tooth extraction
in rats by increasing PDGF-BB expression with fibroblasts proliferation. The optimal dose of Ambonese
banana stem sap as wound healing after tooth extraction in Wistar white rats is a 30 mg dose with a water
extract preparation.
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