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Abstract

Cancer is still ranked as the fifth cause of mortality and morbidityin Indonesia.Hedyotis corymbosa (L.) Lamk has ursolat
acid as anti-proliferative cancer cell. This research is aimed to determine the potency of Hedyotis corymbosa (L.) Lamk at
different doses, namely 375, 750, and 1500 mg/kg, used as an inhibitor for the progressivity of oral cancer, such as
proliferation, angiogenesis, and apoptosis of cancer cells. Post test only control group design was used in this research.
There were 24 Rattus novergicus used as research samples. Those were divided into four groups, namely control,
treatment group 1 with a dose of 375mg/kg, treatment group 2 with a dose of 750 mg/kg, and treatment group 3 with a
dose of 1500mg/kg. Their oral cavity was induced intramusculary by benzopyrene with a dose of 8mg/kg for 4 weeks
(twice a week) to create cancer. Hedyotis corymbosa (L.) Lamk was given orally for 10 days. All samples were
aclimatitation to perform Histo Pathology Anatomi among groups. Haematoxillin Eosin for proliferation cancer cell and
capilary. Immunohistochemistry for expression of caspase3. Data were tabulated andanalyzed statistically by ANOVA.
There was significant difference of cancer cell proliferation and capilary between control and treatment groups. The most
significant decreasing of cancer cell proliferation was in those samples given with a dose of 750 mg/kg. Meanwhile, the
highest apoptosis of caspase3 expression was in those samples given with a dose of 750 mg/kg. It can be concluded that
Hedyotis corymbosa (L.) Lamk extract could decrease cancer cell proliferation and capilary as well as could increase
apoptosis.
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Abstrak

Kanker masih sebagai penyebab kelima mortalitas dan morbiditas di Indonesia. Hedyotis corymbosa (L.) Lamk memiliki
asam ursolat sebagai anti-proliferasi sel kanker. Penelitian ini bertujuan untuk mengetahui potensi Hedyotis corymbosa
(L.) Lamk pada dosis yang berbeda, yaitu 375, 750, dan 1500 mg/kg BB, sebagai inhibitor progresivitas kanker mulut,
seperti proliferasi, angiogenesis, dan apoptosis sel kanker. Dalam penelitian ini digunakan Post test only control group.
Terdapat 24 ekor Rattus novergicus sebagai sampel penelitian, dibagi menjadi empat kelompok, yaitu kontrol, kelompok
perlakuan 1 dosis 375 mg/kg, kelompok perlakuan 2 dosis 750 mg/kg, dan kelompok perlakuan 3 dosis 1500 mg/kg.
Mukosa rongga mulut diinduksi intramuskuler dengan benzopyrene dosis 8 mg / kg selama 4 minggu sampai terbentuk
kanker. Hedyotis corymbosa (L.) Lamk diberikan secara oral selama 10 hari. Dilakukan pemeriksaan Histopatologi,
untuk proliferasi sel kanker dan pembuluh darah menggunakan Hematoksilin Eosin, sedangkan ekspresi caspase3 dengan
Imunohistokimia. Data dianalisis secara statistik dengan Anova. Hasil didapatkan perbedaan signifikan proliferasi sel
kanker dan pembuluh darah antara kontrol dan kelompok perlakuan. Dosis yang terbaik adalah 750 mg/kg terhadap
penurunan proliferasi sel kanker, pembuluh darah. Pada ekspresi caspase3 tertinggi diberikan dengan dosis 750 mg/kg.
Dapat disimpulkan bahwa Hedyotis corymbosa (L.) Lamk ekstrak dapat menurunkan proliferasi sel kanker dan pembuluh
darah serta dapat meningkatkan apoptosis.

Kata kunci: Hedyotis corymbosa (L), kanker mulut, apoptosis, benzopyrene
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INTRODUCTION

The highest cause of mortality and morbidity in
the world today is cancer. In Indonesia, cancer is
ranked as the fifth cause of mortality." In the United
States, 3% of 1 million cases in each year are related
with cancer disease in oral cavity and oropharynx.?
Some intensive cancer treatments have been made
including surgery, chemotherapy, radiation, im-
munetherapy, and pharmacotherapy, but they still
have not given satisfactory results. Thus, alternative
cancer treatments are very important. One of them is
derived from Hedyotis corymbosa (L.) Lamk plant,
known as apotential anti-cancer. Febriansah said
that Hedyotis corymbosa (L.) Lamkextract has anti-
proliferative effects against liver cancer cells, but its
effect on oral cavity cancer is still not known.?

Free radical compounds are highly reactive to the
cells of the body causing mutations in “proto-
oncogenes” and "suppressor genes" that contribute
to the regulation of cell proliferation and apoptosis.
It means that if there is a mutation in the gene,
proliferation will be uncontrolled and apoptosis will
be inhibited initiating cancer incidence.*> Cancer
can also form its own blood vessels or angiogenesis
in order to grow more progressive.® Thus, it can be
said that the imbalance between proliferating and
both apoptotic cells and angiogenesis process makes
can-cer become increasingly progressive.

Hedyotis corymbosa (L.) Lamk is more known to
the public as a wild plant. It has a group of terpenoid
compounds that can be used as a herbal drug.” The
terpenoid compounds contain ursolic acid that can
inhibit liver cancer at a dose of 750 mg/kg.? °
Ursolic acid can interfere with the regulation of the
cell cycle by inhibiting the cell cycle from the G
phase to the S phase to inhibit cell proliferation.”® In
addition, a research showed that ursolic acid can
cause progressive barriers to gastric cancer cellcycle
by in-activating cyclin/cdks. Ursolic acid also
induces apop-tosis in the extrinsic pathway through
TRAIL or tumor necrosis factor-related apoptosis
inducing ligand. TRAIL works specifically to induce
apoptosis in cancer cells, but not in normal cells.
Ursolic acid then will activate caspase that has a
function as a pro-apoptosis enzyme.? In angio-
genesis, ursolic acid contains of Hedyotis corym-
bosa (L.) Lamk has a role in inhibiting ERK
pathway™ and in inhibiting the expressions of VEGF
and bFGF.*

Therefore, this research aimed to determine the
potential of Hedyotiscorymbosa (L.) Lamk extract as
the inhibitor of the progression of oral cancer cells
and as anti-proliferation of cancer cells in increasing
apoptosis through caspase 3 expression and in de-

creasing the number of new blood vessels. Finally,
this research is expected to be used to develop oral
cancer treatment.

MATERIALS AND METHODS

This research was a laboratory experimental re-
search with post test only control group design. In
this research, there were four groups, namely Treat-
ment Group 1, Treatment Group 2, Treatment
Group 3, and Control Group. The samples of this
research were healthy male Rattus novergicus
Wistar aged 2-3 months old and weighed 160-200
grams. In this research, replication was conducted as
many as six times for each treatment. Hedyotis
corymbosa (L.) Lamkextract was used with three
different doses, namely 375 mg/kg, 750 mg/kg, and
1500 mg/kg.

Moreover, Hedyotis corymbosa (L.) Lamk extract
was made with the following procedures. First,
Hedyotis corymbosa (L.) Lamkleaves were dried
and powdered in a blender, and then filtered to
obtain powder. Second, the powder was macerated
by putting it into a large column and soaking it with
96% ethanol with a macerator tool for 3x24 hours.
Third, the solvent was removed and evaporated with
a rotary vacuum evaporator at a 40°C to produce
extracts. Fourth, extract obtained was then added
with distilled water in the ratio 1: 1.

Furthermore, cancer was created by giving benzo-
pyrene in all groups of the samples. Benzoyrene
used was in the form of solid powder at a dose of 8
mg/kg dissolved in olivarum olium with a ratio of 2:
11.° The provision of benzoyrene was conducted by
injection using a syringe with a depth of 2-3 mm on
oral intrabuccal mucosa of those rats as many as
0.07 ml for 4 weeks. After cancer was created in
those rats, they were given Hedyotis corymbosa (L.)
Lamk extract with distilled water in the treatment
groups, namely Treatment Group 1 about 375
mg/kg, Treatment Group 2 about 750 mg/kg, and
Treatment Group 3 about 1500 mg/ kg. Meanwhile,
Control Group was only given with aquadest. Those
groups were injected two times every week. The
extract was given orally as many as 0.17 ml every
day for 10 days."

Finally, tissue fixation process was conducted in
two stages. First, the tissue was soaked into Buffered
Neutral Formalin solution (10% BNF with pH 6.5
-7.5) with a ratio of 1:10. Second, the tissue was
processed by using an auto technician. Paraffin
blocks were cut with a thickness of 4 p. Cancer cell
proliferation and capillary examinationby using HE
staining  technique  ("Hematoxyllin  eosin™).
Expression of caspase-3 used caspase-3 monoclonal



24

antibody by Immunohistochemistry staining, coun-
terstain was used as hematoxyllin.

RESULTS

This research had been approved with Ethical
clearance from IEC of Dentistry Faculty, University
of Airlangga. In this research, there were twenty-
four mice suffering from mandibular gland cancer.
Table 1 illustrated the average number of cancer cell
proliferation in the control and treatment group.

Table 1. The average number of cancer cells in each

group
Group Number of samples Mean
Control (negative) 6 83.83
375 mg/kg BW 6 34.67
750 mg/kg BW 6 17.33
1500 mg/kg BW 6 43.17

]

Graph 1. The average number of cancer cells in lymph
gland tissue

Figure 1. The average number of cancer cells shown with
an Arrow, A. Control group, B. Treatment
Group 1 (375 mg/kg BW), C. Treatment Group
2 (750 mg/kg BW), D. Treatment Group 3 (
1500 mg/kg BW)

Based on that data, it can be known that the ave-
rage number of cancer cells in the control group was
the highest one, while in the treatment group 2 was
the lowest one compared to treatment group 1 and 3.

Table 2. The average number of new blood vessels in

each group
Group Number of Mean
samples
Control Group 6 54.33
Treatment Group 1 (375 mg/kg BW) 6 32.33

Treatment Group 2 (750 mg/kg BW) 6 2183
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Treatment Group 3 (1500 mg/kg BW) 6 45.67
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Graphic 2. The average number of new blood vessels in
each group

Figure 2. New blood vessels in three each groups shown
with an Arrow (A. Control group, B. Treatment
Group 1, C. Treatment Group 2, D. Treatment
Group 3)

Based on Table 2, it can be seen that the average
number of new blood vessels in the control group
was more than the average number in the treatment
groups. It can also be seen that the average number
of new blood vessels in the treatment group 2 was
the lowest one compared to the treatment Group 1
and 3.

In other words, it can be said that the ethanol
extract of Hedyotis corymbosa (L.) Lamk can signi-
ficantly inhibits the formation of new blood vessels
in the treatment group 2 with a dose of 750 mg/kg.
Thus, the dose used in the treatment group 2 can be
considered as the most influential dose compared to
the treatment group with a dose of 375 mg/kg dose
and the treatment group 3 with a dose1500 mg/kg.

Tables 3 and figure 3 show the average humber of
cancer cells expressing caspase-3 from all groups.
Based on that table, it is known that the highest
average number of cancer cells expressing caspase-
3 was in the apoptosis of the treatment group 2.

Table 3. The average number of cells expressing cas-
pase-3 in each group

The average number of cells

Group expressing caspase-3
Control 1167
Treatment Group 1 6.67
Treatment Group 2 2417
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Treatment Group 3 18.3
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Graph 3. The average number of cells expressing cas-
pase-3

Figure 3. The Expression of caspase-3shown brown (an
arrow) in the control group (a), treatment group
1 (b), treatment group 2 (c), treatment group 3
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Then, the data obtained was tested by using the
normal distribution of one-sample Kolmogorov-
Smirnov test. Levene's homogeneity test method
was then conducted to show whether the variant
data was homogeneous or not with p= 0240 (p>
0.05). Based on the results of one sample
Kolmogorov-Smirnov test and Levene's homo-
geneity test, it is known that the distribution of the
data obtained was normal and homogeneous. Thus,
data was tested by using One-Way ANOVA.
Finally, based on One-Way ANOVA test results, it
is known that the value of p= 0.000 (p< 0.05). It
means that there was significant difference.
Therefore, Post Hoc Test was conducted by using
Tukey HSD.

DISCUSSION

Cancer is considered as the leading cause of mor-
tality and morbidity in the world. Cancer cells can
invade biological tissues by invasion and metastasis.
Abnormal protein function can lead to DNA damage
and p53 gene mutation, controlling cell proli-
feration. Therefore, uncontrolled cell proliferation

and inhibited apoptosis can lead to cancer. However,
normal cells only will develop into cancer cells if
the condition of the body's immune system
decreases. In other words, the immune system will
help the process of initiation, promotion and
progression in cancer formation.”

This research, furthermore, is a purely experimen-
tal research aimed to know the benefits of Hedyotis
corymbosa (L.) Lamk extract in preventing and
curing cancer. According to Febriansah et al?
Hedyotis corymbosa (L.) Lamk extract contained of
ursolic acid playing anti-proliferative role against
liver cancer cells. In addition, according to Jaki et
al™ ursolic acid also acted as an immune-
modulatory, anti-inflammatory, and antioxidant.
Therefore, it can be said that ursolic acid can be
used in the development of cancer therapies.

In this research, cancer studied was formed in
lymph gland. In accordance with the opinion," it is
known that immune system has many effects on
cancer incidence. Benzopyrene injected in this re-
search is highly reactive compounds that can sup-
press the immune system. Therefore, it can lead to
cancer in sub-mandibular gland.

Benzopyrene compound, moreover, is an organic
compound with specific molecular formula, CyH,,
including the class of polycyclic aromatic hydrocar-
bons (PAH) that is extremely toxic. In the living bo-
dy, benzopyrene does intercalation into Deoxyribo
Nucleic Acid (DNA) that can interfere with the pro-
cess of DNA transcription. Therefore, the disruption
of the transcription process can serve as a tumor
initiator and mediator.

Benzopyrene, furthermore, has structural similari-
ties with nucleobases, namely adenosine, thymine,
guanine and cytosine. This makes benzopyrene is
easy to insert themselves into the DNA strands.’® As
a result, the function of the DNA will be disturbed,
and if the damage cannot be repaired, the cell will
cause cancer.

It is also known that benzopyrene is hydrophobic,
which does not have methyl structure or other re-
active properties to be converted to a more polar
compound. As a result, it is very difficult for the
body to excrete this compound, causing accu-
mulation in body tissues, such as lymph, adipose,
liver and kidney tissue. Therefore, the exposure of
benzopyrene in high level will cause the suppression
of the immune system, and will also lead to cancer.™

After cancer was formed, Hedyotis corymbosa (L.)
Lamk extract was given to KP1 for 10 days at a dose
of 375 mg/kg, KP2 with a dose of 750 mg/kg, and
KP3 with a dose 1,500 mg/kg. Based on the HPA
examination, data for analysis was obtained. In
general, the results showed that the average number
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of cancer cells in the group given with Hedyotis
corymbosa (L.) Lamk extract was fewer than that in
the group not given (Table 1). It is because of the
role of Hedyotis corymbosa (L.) Lamk extractas
anti-proliferation. It is also known that Hedyotis
corymbosa (L.) Lamk extract contained of ursolic
acid considered as an anti-proliferation of cancer
cells by the inhibition of STAT3 (Signal Transducers
and Activators of Transcription-3) pathway.?

Furthermore, ursolic acid will bind to estrogen re-
ceptors on the surface of macrophages, which then
activates intracellular transduction signal causing the
phosphorylation and degradation of kB (Inhibitor k
Beta). The degradation of IkB can enable NF-kB
(Nuclear Factor Beta k) to translocateinto nucleus.
In the nucleus, NF-kB induces the transcription of
genes that control various chemokines, immune re-
ceptors, and cytokines, such as IL-12. The induction
of IL-12 will stimulate the production of IFN-y, but
can also prevent the proliferation of Th2, which
produces IL-10 as homeostasis.

Then, IFN-pwill re-activate macrophages that can
lead to the phagocytes is of cancer cells. Meanwhile,
the decreasing of IL-10 then will inhibit STAT3 path
way. IL-10 is a cytokine that works on STAT3 path
way. Thus, the decreasing of IL-10 can cause the in-
hibition of STAT3 pathway through JAK-2. Ursolic
acidactually is able to inhibit JAK-2 (Janus Acti-
vated Kinase-2), so the phosphorylation of proteins
used in the activation of STAT3 will not happen. The
inhibition of STAT3 pathway then will lead to the
disruption of the regulation system of gene products
(such as cyclin D1, Bcl-2, Bcl-xI, survivin, Mcl-1,
and vascular endothelial growth factor) and the
modulation of cell proliferation.
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