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ABSTRACT

The chloroform extract of Polyalthia glauca leaves showed strong cytotoxic activity on cervical cancer cells Hel a.
The objective of this study is to determine effects of chloroform extract of P. glauca leaves on expression of tumor
suppressor gene p53 and pRb in Hela cells. Dried leaves was powdered and extracted by maceration using
chloroform for 24 hours, filtered, and concentrated. The extract obtained was tested on HelLa cells at a
concentration of 8 ug/mL for 15 hours. The expression of both proteins was observed by immunocytochemistry
technique using anti-p53 and anti-pRb primary antibodies. Then analyzed semiquantitatively using the Allerd
scoring. The results showed that the chloroform extract of Polyalthia glauca leaves able to induce p53 and pRb
expression in Hel a cells.
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INTRODUCTION

Cervical cancer is the fourth most common canciecthg women on the world, after breast, coloreaad lung
cancers; with 528 000 new cases every year. Iisis the fourth most common cause of cancer de&f (0
deaths in 2012) in women worldwide[1l]lnternational Agency for Research on Cancer (IAR&orted that 99%
cervical cancer was caused infection Biuman Papilloma Virus (HPV) [2], and the other case caused by p53
mutation [3;4]. HPV types 16 and 18, are respoaditt most HPV-caused cancers [5].

Hel a cells have been shown to contain human papillomavirus (HPV) 18 DNA 11

High-risk human papillomavirus (HPV) E6 and E7 omaieins are essential factors for HPV-induced
carcinogenesis. The abilities of high-risk HPV Efl &7 proteins to associate with the tumor suppregs53 and
pRB, respectively, have been suggested as a meohdny which these viral proteins induce tumors dje E6
protein promotes cell proliferation by stimulatidggradation of the tumor suppressor p53 proteirthgagormation

of a complex that comprising E6, p53 and the catlulbiquitination enzyme E6-AP. E6 stimulates ddgt@an of
biological functions of p53; thus perturbing thentrol of cell cycle progression, leading finally itecreased tumor
cell growth [7].

E7 binds to a region of the Rb protein commonlemnefd to as the 'pocket domains' [8]. The abilitydpress the
expressions of replication enzyme genes correlaids the tumor suppression function of Rb. E7 disuthe
interaction between Rb and E2F, resulting in thease of E2F factors in their transcriptionallyheetforms [9]. E7
oncoprotein of high-risk HPV types functionally atevates the Rb family of proteins resulting in maxpression of
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E2F transcription factor with upregulation of cejicle genes resulting in DNA replication. Thus bition of the
activity of E6 and E7 is an appropriate strateggancer treatment [10].

many studies have been conducted to find new avadacer drug

Many studies have been conducted to find the neticaarcer. Exploration of natural products to findew
potentially anticancer was done. Indonesia is oh¢he richest countries in the world with regard genetic
resources for medicinal plants. The Indonesia pillaat has not been widely studiedRelylthia glauca (Hassk.)
Boerl. Etikawati,et. al. [11; 12] research showed that chloroform extadctP.glauca leaves has strong cytotoxic
activity on cervical cancer Hela cell @£15,6972ug/mL) and able to repress of the Bcl-2 expressidm objective

of the research is to investigate the effect obidfbrm extract oP. glauca leaves on expression of p53 and pRb in
Hela cells.

EXPERIMENTAL SECTION

Preparation of Chloroform Extract of leaves P. glauca

Fresh leaves were collected from Kebun Raya Bogdonesia. The plant material was dried in an o®nder) at

40 °C for five days and then powdered. One hundred grhumried powdered of leaves was maserated in 0,5 L
chloroform p.a. overnight and then filtered. Afteat, the solvent was removed using a rotary ensppat 50C.

Cédl Culture

Cervical cancer cell lines (HelLa) were culturedmbecco’s Modified Eagle Medium (Gibco) supplenezhtvith
penicillin G (100 U/mL), streptomycin (100 pg/mLand 5% Fetal Bovine Serum (Gibco) at 37 °C iruenidlifid
atmosphere containing 5% GQChloroform extract oP. glauca leaves was dissolved in DMSO at a concentration
of 8 ug/mL, while the fial concentrations were prepanmedulture medium.

Deter mination of p53 and pRb expression in Hel a cells

The expression of p53 and pRb were detected withunocytochemistry tecnique with kit from Daco LSA&B-
System-HRP. Hela cells at a density of 5 X &6élls/well grown on cover slips were put in mikiate 24 well,
incubated for 24 hours until the cell under noreahdition. Furthermore, the extract obtained watetton HelLa
cells at a concentration of 8 ug/mL and incubate@®, incubator at 37 ° C for 15 hours. Furthermore,rtiegium
is taken and a plate containing cells were washitd RBS. Subsequently, cells were fixed with cobib@ute
ethanol for 20 minutes , then washed PBS, and datedl using ethanol with various concentrations B0, and 95
% respectively for 5 minutes. After that, covemsli containing the cells is removed and placed afish.
Furthermore, the specimen was incubated with dilubeouse primary antibody (1:500) : anti-p53 (B)cesd anti-
pRb (SantaCruss), followed by sequential 10-minotaibations with biotinylated link antibody and peidase-
labelled streptavidin. Staining is completed aftecubation with substrate-chromogen solution. Afteat the
specimen was observed with a light microscope amdimhented with a digital camera ( Canon Power SAd60 ,
16 mega pixels). The observations were made fiveedi Furthermore, the specimen was analysed
semiquantitatively using Allred scoring [13].

Statistical significance
Three independent experiment were performed itidate. The data were analysed for statisticalifiance using
analysis of variance (ANOVA) test. P-value lesartl®,05 were considered to be significant.

RESULTSAND DISCUSSION

Immunocytochemistry assay was performed to detarmfia expression of a geimevitro . This test was often done
to study the phenomenon of cancer and to seeffiset ef a drug on the expression of a particulantgin. In this
study, immunocytochemistry assay results were aedlyising the Allred scoring. The specimen obseEmsatwere
made five times. The calculation of the score i®drined by adding the Proportion Score with InitgnScore (
Table 1).

The protein expression is declared negative ifvilae below 2 and positive if the value above 3his study using
DAB chromogen so that a positive result is indidatg the brown dots/spots .
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Tablel. Thegradeof protein expression using Allert method

Proportion Score (PS) Observation Intensity Score(IS)  Observation

0 NONE 0 None

1 1% 1 Weak

2 1-10% 2 Intermediate
3 10-33% 3 Strong

4 33-66%

5 66-100%

Total Score I nter pretation

Sum of proportion score and intensity score

0-2 Negative
3-8 Positive

The first result showed on that HelLa cells treatéti chloroform extract oP. glauca leaves (Figure 1). The figure
showed that p53 expression can be detected afmient and can not detect in untreatment cellis ifldicated
that the chloroform extract able to induce p53 egpion, supported by Allert scoring that showeditjves

expression (Figure 2).
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Figure 1. Profileof HeLa cells. A. treatment with chloroform extract of P. glauca leavesfor 15 hours. B. untreatment cells; The arrow
indicated p53 expression

Grade of p53 expression in HelLa cell
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Figure 2. Expression of p53in HeL a cells after treatment with chlor oform extract of P. glauca leaves treatment

Hela cells are the cells that has been inserteac@gene of HPV - 18 E6 and E7. E6 binds to HeLa,p68s p53
become inactive and unable to control the celley€he cells will divide continuously because tké# s not able
to detect any damage on DNA cell. p53 gene is atwnppressor gene, a class of genes which cathigotell
cycle. p53 gene is an important gene in cancet iasknown about 50 % of cancer cases occur dueutations in

the p53 gene, so that p53 is an anticancer thetiapargets [14].

In this research showed that p53 expression on tdells will increase. It is suspected that chlorofmf P. glauca
leaves induced p53 expression, so it caused ofetioen function of cell repair mechanisms and apsigt DNA
repair mechanisms by p53 occurs in G1 phase otd¢hecycle. Under normal conditions, the p53 pnotisi only
slightly expressed, if there is DNA damage p53 eggpion will increase. p53 will stimulate cell estecell cycle
arrest to repairing DNA and if DNA can not be repdiit will trigger apoptosis. The results of thésearch showed
that the chloroform extract of the leavesPofjlauca able to improve p53 expression Hela cells , theirbreasing
cell apoptosis . The recovery of p53 function aagower normal cell function.
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The second result showed on Figure 3. that Hells telated with chloroform extract &f. glauca leaves. The
figure showed that pRb expression can be detedtedteeatment. This supported that the chlorofextract able
to induce pRb expression, strengtened by Allertisgdhat showed positive result.

a

Figure 3. Profileof HeLa cells A. treatment with chlorofor m extract of P. glauca leaves for 15 hours. B. untreatment cells; The arrow
indicate pRb expresson
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Figure 4. Expression of pRb in HeL a cells after treatment with chloroform extract of P. glauca leaves tr eatment

The retinoblastoma protein pRb is one of the gehasplays a role in the cell cycle, on the HeLiscePV E7
proteins interact with pRb, which are negative-cgttle regulators involved in the G1/S and G2/Mhsidons. E7
binds to pRb, resulting pRb phosphorylated whichsea releasing of E2F transcription factor, and tB@F
induces genes that initiate the process of DNAM®Bgis and mitosis, so the cell cycle become unneaidg [15].
The interaction between E7 and pRb results in ergthrphosphorylation and degradation [16], so thigsed
uncontrolled proliferation.

Nowadays, the treatment of cancer focused on hoentmnce apoptosis and to control the cell cyckvi€al
cancer cell HeLa was cell that loss of cell cyahel apoptosis control. Its caused E6 and E7 onteiprisom HPV-
18 which disturb of p53 and pRb function. The hesaf this research showed that chloroform extcdd®. glauca
able to induce p53 and pRb expression in cerviaater cells HelLa, so the extract potentially tadbeeloped as
chemotherapeutic agent.
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