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ABSTRACT

Seagrass is a plant that lives in tidal areas, peses unique secondary metabolites, which have aslanticancer
bioactive compounds. The aim of this research waketermine the potential of seagrassCymodecealst¢afresh
leaves extract as an anticancer agent. The mettsed was experimental method through continuousetidn
towards seagrass leaves using n-hexane (non-pokhyl acetate (semi polar) and ethanol (polar).tr&st
obtained was analyzed for its anticancer activigyif vitro using HelLa cell. Results showed that-potar extract
has no anticancer activity, while semipolar andgsaéxtract showed their potential as an anticanagent. Hela
cell lethality level by semi polar extract was héghthan polar extract, but not significantly diféert with cancer
medicine doxorubicin. HeLa cell lethality by serigy extract, polar extract and doxorubicin are 48%, 15.32 %
and 48.75%, respectively. Ethyl acetic crude extrat fresh seagrass contain phytochemical compousfds
alkaloid, terpenoid, polyphenol and flavonoid.
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INTRODUCTION

Cancer disease has been a major health probleneiwadrld and also in Indonesia. Based on WHO dataGi3,
cancer incidence increased from 12.7 million c426868) to 14.1 million cases (2012). It is predicteat in 2030,
cancer incidence could reach up to 26 millions pegoip which 17 millions people could die becauseancer,
particularly in under-developed countries and depielg countries. In Indonesia, prevalence of camtisease is
also quite high. Based on data frétiset Kesehatan Dasar (RiskesdasP013, the prevalence of tumor/cancer in
Indonesia was 1.4 per 1000 persons, or about 38@é&&ons [1].

Several treatments to prevent and cure cancer haee done, such as radiotherapy, chemotherapysiag u
synthetic medicine. In general, anticancer theragy been felt to be sufficient to give good restitg it has side
effects and the costs are quite [2]. Radiotheragy@hemotherapy have limitations. The effectiverdssys used
for radiotherapy will decrease along with the i@ of tumor size, meanwhile the increase of dogagn to the
level exceeds its toxicity level will give effeat hormal human tissues and organs. The use of chédrugs such
as chemotherapy Kkill not only the tumor cells Hebalamage blood cells, which causes the decraasgmunity or
even death, resulting from complications due te sitfects of drugs [3]. Several publications ddsa atated that
cervical cancer cells have become resistant towaedsment using radiation and chemotherapy[4] [5].

Therefore, many people have turned to traditionadlicines that are considered more safe and ecoafrEcause
it uses natural ingredients. Natural ingredientat@im several active compounds which give pharntagchl

effects. In general, those active compounds arenskry metabolites [6][7]. Secondary metabolitegehbeen
known as sources of medical therapy, for examphlngibacterial and anticancer medicines, etc[8][9].
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Majority of secondary metabolites are synthesizgdtganisms to adapt to their environment, thus, dbarch of
secondary metabolites that are able to act asaaate bioactive mainly focused on organisms thvat iin extreme
environmental condition.

One of extreme environments is at tidal area. Qsgas which live at tidal area and have been redddecontain
anticancer bioactive compounds are sponges and éneiophytic microbes [10], Ascidissda squinf11][12],
microbes that associated with sea biota, such amenderived fungi[13][14][15], mangroves and theirdophytic
microbes [16][17][18][19], and seagrass and itsogiytic microbes [20][21].Symbiotic or ephytic bacdh on
seagrass, a term for bacterial colony that liveswg and associates with seagrass, has been @ portontain
similar bioactive compounds to its symbiont[20][21]

Seagrass is a hydrophyte that lives in tropicaulatropical tidal coastal areas. Around the wdhdre are 52 types
of seagrass, 15 of which presents in Indonesiaeraevesearches showed that seagrass is potestidt@xidant,
anticancer and antibacterial agents. Compoundsagrass that are suspected to be able to inhihitecacell
proliferation and inactivate pathogenic bacteria fi@vonoid, saponin, steroid, terpenes, tannin ahkdloid. [22]
stated that seagrdgshalus acoroidesontains stigmasterol, sitosterol and alkaloicagdas3 halassia testudinium
contains glycosides and phenol compounds which moential to act as antifungi and anticancer, while
seagraddalodule uninervisontains steroid compounds which acts as antibakctnd anticancer.

[23] stated that crude extract from seadgfasdassia emprichiiCymodocea serrulatandEnhalus acoroiddsad
high phenolic content. Moreover,[24] reported thgtotoxicity of crude extract from seagr&sdhalus
acoroideandCymodocea serrulatawardArtemia salinat concentration of 404.88 ppm and 136.398 ppm,
respectively. [25] stated that the highest phermittent is on the leaves part.

One of seagrass that can be found in tidal coaséa in Indonesia i€ymodecea serrulatéSince other types of
seagrass were reported to contain anticancer breacbmpounds, another research to determine tkenial of
seagrasSymodecea serrulass a source of anticancer bioactive compounds dladsib be conducted.

EXPERIMENTAL SECTION

Materials and equipment

The materials used were fresh seagf@gmodecea serrulaksaves which were obtained from coastal area Sanur
Bali — Indonesia, ethanol, ethyl acetate, n-hexaherck-Germany), aquadest, filter paper WhatmanlNdrypan
blue, RPMI 1640 (Roswell Park Memorial Institutégtal bovine serum(FBS), dimethyl sulfoxide (DMSO),
Penicillin-streptomycin, NaHC D-PBS, trypsin-EDTA, MTT reagent, and detergeaigent.

Equipment used in this experiment were rotary exatpo (Buchii R-124), grinder (Philips HR2108), mimium

foil, measuring cylinder, funnel , flask, erlenmeyévaki Pyrex), analytical balance (Nettler Toldd®204-S),
laminar air flow (Esco), hot plate (Thermoline),rtex mixer (Thermoline), cryo tube, centrifuge tapeentrifuge
(Hermle Z206A), micropipette and tip (Thermo Scifecy, filter 0.2 um, incubator with 5% CChumidity at 37C
(Memmert), microscope (Olympus CX-3), haemocytomé¢Brand), microplate plate reader 650 and 750 nm,
serological pipette (Brand), and Spectrophotom@tkermo Scientific Genesys 20).

Research M ethods

The method used in this research was experimergttiad by extracting bioactive compounds from fresagrass
and assessing anticancer activity from obtainedaektExtraction process (A) was performed contursly using

non-polar solvent n-hexane (Al), semi polar solvetiityl acetate (A2) and polar solvent ethanol (ABach

obtained extract was assessed for its anticant¢eitaon Hela cell, using dosage of 100 pug/mL (B1% pg/mL

(B2), and 50 ug/mL(B3). Based on these treatmémestirst stage of this research was designed URamgomized
Full Factorial Design with three replications fach treatment.

Seagrass L eaves Extract Preparation [26]

Leaves from fresh seagrass samples, which werénedtérom SanurBeach, Bali - Indonesia, were waglsidg
fresh water, drained, cut and size-reduced usiegddr. Then, leaves were added with hexanee sokiintatio of
1:5 (b/v) and macerated for 3x24 hours at room tgatpre (38C). The maceration results were filtered using
Whatman no.1 filter paper to obtain filtrate andidee. The filtrate was evaporated using rotarypexaor to
obtain hexane extract (non polar extract). Thedtesiwas then added with ethyl acetate with ratid:6f(b/v) and
macerated for 3x24 hours at room temperature. Tdeenation results were filtered using Whatman fitiek paper

to obtain filtrate and residue. The filtrate wasgorated using rotary evaporator to obtain ethgtia@xtract (semi
polar extract). The residue was then added witarethwith ratio of 1:5 (b/v) and macerated for 3x@rs at room
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temperature. The maceration results were filtesdguWhatman no.1 filter paper to obtain filtratelaesidue. The
residue was discarded and the filtrate was evapwdrasing rotary evaporator to obtain ethanolic aetti(polar
extract). Non polar, semi polar and polar extraetentreated with Nitrogen and stored in freezerafwalysis.

Cytotoxicity Assessment on Extract towardsHel a Cell Usng MTT Assay [27]

The amount of 100puL HelLa cell was added into webéng media control, cell control, positive contiai
doxorubicin, and seagrass leaves extracts (etlgticac-hexane and ethanolic extracts). Wells viecabated for

24 hours at 3, with CQ, supply of 5 ml/minute. After 24 hours, 10 pL of MT3-(4,5-dimethyltiazoly-2)-2,5
diphenil tetrazolium bromide) reactant was addeuer it was incubated again for 4 hours inside, @@ubator,
after which the reaction of MTT was stopped by addiOOuL of 10% Sodium Dodecyl Sulfate (SDS). The
incubation continued for 12 hours at room tempeeatihen absorbance of each well was measured using
spectrophotometer at wavelength of 570 nm.

Microplate that has been incubated for 12 hours@in temperature was assessed using MTT assayhandHelLa
cell lethality was calculated by measuring absotbarof each well using ELISA microplate reader
spectrophotometer with wavelength of 570 nm. RestilHeLa cell death was observed by color changenfr
yellow to formazan blue crystals. The lethalitycefls was calculated using the following formula:

(Cell absorban-Medium absorbance) — (Treatment absorbancetiealbsorbance)
Cell lethality (%) = X 100%
(Cell absorbance —Medium absorbanc

RESULTSAND DISCUSSION

Yield of Seagrass L eaves Crude Extract

Tablel.Yied of fresh Seagrass(C. serrulata) leaves crude extract

Crudeextract  Yield (%)

N-hexane 22414
Ethyl acetic 45.9+20
Ethanolic 75.7+3.2

Notes: Different superscript letter notation shasignificant difference (p<0.05)

Table 1 shows that the highest yield is obtainechfethanol extract, followed by ethyl acetic extrand the lowest
is n-hexane extract. The amount of yield correlatéith solvent polarity properties and sample cadnodit Fresh
seagrass leaves contain quite high moisture cqntieetefore the compounds mostly are polar. Sirtbar®l is

polar, relatively highly soluble and has low bailipoint [28], it could produce the highest yieldraxt. The lowest
yield was obtained from n-hexane; it is influendgdmoisture content of sample, solvent polaritypemies, and
the amount of non polar compound in sample. Thé laighount of water, which is polar [29], could inhithe

diffusion of n-hexane into the sample. As a reswtn polar compounds, such as fatty acids, es$eiliaand

terpenoid, could not be fully extracted. According30], bioactive compounds that are extractedhfem ingredient
depends on the polarity of solvent used. Compouhds are bound to polar solvent are alkaloid, anacals,

polyhydroxysteroid, and saponin; compounds thatbenend to semi polar solvent include peptide anmbplide;

and compounds that are bound to non polar solverttydrocarbons, fatty acids and terpenes. More¢8&} stated
that high surface area could increase the conttetden solvent and particles of an ingredient. Hamesince the
size of samples is similar, this factor did notuehce the yield.

Citotoxicity of Fresh Seagrass L eaves Crude Extract TowardsHelLa Cell
Cytotoxicity was measured using MTT assays andesgad in percentage of lethality. Negative lethglércentage
shows no cell death, while positive value shows &ledncer cell death.

Analysis of variance results show that types ofesal used in extraction, dosage of extract andirteraction

between both factors significantly affected théddity of HelLa cell (p<0.05). The brief result fnopost hoc test
usingTukeycan be observed at Figure 1.
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Figure 1. HeL a cell lethality by fresh seagrassleaves crude extract

Figure 1 shows that non polar extract (n-hexaneaeitfrom seagrass leaves has no anticancer piegewhile
semi polar extract (ethyl acetate extract) and mpekract (ethanol extract) have anticancer praggeriAnticancer
properties, shown by percentage of lethality, wegher on ethyl acetic extract compared to etharmtiract. This
indicates that anticancer compounds in seagrasedesre mostly semi polar. Lethality propertiesrfrethyl acetic
extract were similar to doxorubicin. Consequend#thyl acetic extract from fresh seagrass leavesttaremost
potential to become anticancer medicine.

From another research, solvent that could extraitancer compounds were n-hexane[32]. Anticanoenpound
that is non-polar is antioxidant [33]. In fresh gees leaves, n-hexane extract has no anticanteityacl his might
be because n-hexane is non-polar, while fresh asadgaves still contain high amount of water tloaidd inhibit n-
hexane to difuse into sample [34]. Therefore, patdive compounds could not be extracted.

Phytochemical compounds that are present in ettgfi@extract of fresh seagrass leaves are alkateidenoid,
polyphenol and flavonoid (Table 2). Flavonoid compds are suspected to possess anticancer actiy&§]
suggested that flavonoid compounds that come frbemplic groups, such as morin, fisetin, quercetigricetin,
and taxifolin, could destroy the growth of canceill at low concentration and stimulate apoptosishiath
concentration. Therefore, further refining is reqdito determine anticancer compounds in freshrasadeaves.

Table 2.Screening of phytochemical compoundsin fresh seagrass |eaves extract

Compound  Activity

Alkaloid +
Terpenoid +
Steroid -
Tannin -
Polyphenol +
Flavonoid +

Table 2 shows that seagrass leaves crude extratiics flavonoid, polyphenol, alkaloid and terpehoiThese
compounds are secondary metabolites from seageas®d that can be used as anticancer, antibacteni
inflammation and antifungal. Secondary metabolaes produced by plants as a self defense mechainésm
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predator and bad environmental conditions. Somepcamds which are mostly used as anticancer arerftzds,
terpenoids, and phenols.

Flavonoid compounds are able to inhibit the prockssbition occurs at initiation, promotion or gn@ssion stage
through molecular mechanisms, such as inactivationarcinogenic compounds, anti-proliferative, ition of
angiogenesis and cell cycle, apoptosis inductioth amioxidant activity [36]. Mechanism of anticanaetivity
from polyphenol is by defending cells from DNA dageaby preventing free radicals, decreasing tumdir ce
proliferation, inducing apoptosis, and inducingtpio in signal transduction pathway, such as pnodeitivator 1,
phosphatidyl inositol 3-kinase, p7026-K, and miogactivated protein kinase[37].

Terpenoids also play important roles in reducingcea cell proliferation and inducing apoptosis. pegroids can
inhibit G2 cell cycle to prevent mitosis. In mammyathere are two types of topoisomerase enzynmestype |
which cuts single strand of DNA and type Il whicht aouble strands of DNA. In this case, terpenads
topoisomerase enzyme inhibitor will damage DNA anttlice apoptosis[38].

Phenolic also has anticancer activity. Phenolsscduble in polar and semi polar solvents. Phermimpounds can
destroy Hela cell growth and breast cancer cellDl4Caffeic acid in phenols can decrease expressicanti-
apoptosis protein, to induce apoptosis [39].

Phenol and alkaloid are the most commonly foundpmmds in nature and come from plants. Alkaloidrfneed
fruit, God’s crown and’emu putifiCurcuma zedoarjacontain alkaline nitrogen atom and has physi@alghctivity

as anticancer agent [10]. Phenols from Kedadaielegicus variegatéBlume) was also reported to possess
anticancer properties [40].

CONCLUSION

1.The suitable solvent to extract anticancer bioactempounds from fresh seagrass is semi polar r#pleéhyl
acetate. Ethyl acetic extract contains phytochahie. alkaloid, terpenoids, polyphenol and flaomls.

2.Ethyl acetic extract of100pg/mL gives higher leityalevel towards HelLa cell compared to ehtanoktract. It
also gives similar lethality level compared to aameedicine, i.e. doxorubicin. Lethality level ofhgl acetic
extract, ethanolic extract and doxorubicin are 48115.32 %, and 4875%, respectively.
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