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Abst.a.t

lntroduction

Ouactvei: lhis strdy was deslgned to evaluate tlE po-

lenlial ot Andrcgraphb pdnidrlata etlranolic ertract to
inhibit the increase in prolileratio[ and induction ot
abnormal cell deat!.
,rathods: the hyperplasia stage as an early stage ofcan
cer developnent $"s induced by oral adminisradon ot
20 mg/(g BW DMBA to SD rats twie a week [or 5 wEeks.

There werc 6ve groups in this st{dy include negatirr
conuol. positive conEol, ard reauneDt groupg of DMBA

induction follo\Ed by administration of A. Wnidlala
elhanoli. exlru.t in &)scri equilrlen( to lo,lo orloo mg[(g
BW ardrogra pholide once per day for 6 consecud ve weeks.

Ofl ahe last day, rats were sa(rificed. lu,lg and colon lissues

were collected. Hislological exanination by HE staining
and immrmohistochemis(r! usirE psl, lelomerdse, and
caspasc.3 antiMies were aiJhed at observing hyperdasia
slate in lhese tissues.

Lsuli: I)l\ilBA irduction to SD rals was able to produce

h)?erplasja in lung parenchymal imd colon epithelial tis'
sue. This (?n be showed by the increasing number of
proliferated cells and as indi(ated by the numbe! of brown-
rolored nu(lei with stlidrper iotensity. As w€ll telomerase

appears to be overexprersed strongly. while p5l iud
caspase-l show low intensity. The adminisfation oI

Cancer is a gmup of disolde$ characterized by uncor!
lrolled cell Sror+tt! local tissue invadon, aid distanl me
taslases- Atnurmal ccll proliferaliirn leads to hyPerylasia,
a! itrtEase ir the nurnber of eells in an orgfi, aod can

spiead lo olher olgaos through the rDetastasis process

where metas(asb ls the rnain cause of caEcet d€ath. The

fortratbn of rarer ceUs is believed as the result of phys

ical, bblogical, or dremical carcirogen daeage and akers

Senelic and epigenedc ll.2l.
According to the rcport, carder is the secoEd leading

ca6e of death gtobally, ac.ormting for an €stifrated 9-6

rEillion deaths, ot one in sir deatbs, itr mm. Lung ard
cololecial cancer are lhe mosi co6moD type of can(€r in
both men and women, and Ihe most (ommon cause of
carrelr death. lts high mortality rate is dlE lo lhe abcence

early diagnosis and the slmptoms in lhe early stage, so it
can b€ detected ard treated ater reaching an advaaced

slage lll- For this reason, inhibition of abnormal aell
growlh at lhe hyperdasia slage becomes tritiral in
ied ucing the rate of cancer development and the incidenc€
ot death.

The curent paradigln o[ ramer resealrh is focused on
lheGpy that has a mole selertivc target so as to minimize
lhe tordc effects oo uormal ells. Ttterapies that s€lectively
act directly on large( proteins, groMh reaeptors or small

'Corr6londhs rllthor: rlo.ldi Xhotlb, Dsparlne.t ol Clini(al
Ph.rnaq, ra(ulty oI Phdmary, Ainansga UDiwrity, J I M.lyoreio,
Xdnpus C Unair,60285. Suabayr, Ea{ lavr,lndonesir,
t.nuill iB.idik@fl ur.n.a..id
rnl.k s.tt . lrdi.On, lth.m !.$. S.3trrr, lL Publ lu .t tl,
Il$nilun Kltrinb rndXholrolin Xl$lq D"pa me.l oa(lhkal
Phamacy, Facully ot Pharoacy, Airlants. Univerrjtn 5uabaya, Easl

lllrrsusllo. D.panmenl ol Palholot ical Analomy, facully o,
Medi(h..Ainangga Univdsiv, Slrabaya, t st,a6. hdoneia

,,,l. panicdata ext6.t for 5 weeks slbned a de.rcase ln the
[utober ol cells that &tively FolifeBte, a deoeas€ in
telomerase activity, and an infiease in caspase-l lelels
which indtate cellular death activity.
ConduaioB: A. pankuldla ethanoli( extract can inhibit
the developmern of camer at the hyperplasia stage by

reducing telomerase activity and increasing apoptosis,
marked by an increase of caspase-, expressions.

Kalst&: Anhwqbs Wniot&r4 !:as?asr']i DMBl-irdured
()ancq in rats tryperplaia; td.llPrase.
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mainEot 5-FU resis6nce in color€chl caff"r- Androgra.
pholide in .oebinatior! with {uoroutacil (tF-lJ} is used for
the l1eatnrert of tFU rEtiltance in colorectal caner.
Andrographolide can irduce apoptotic rell death so that

tFU sensitivily in canaer cells ir-reases l7l. A pdniculaaa

etharxrlic exl raict played a role in the intervcn tion of cancer

lormation. Adtrtinistaadod ofr{. panidr lar4 exuact in colon
cancer can rduce the lnrEber of abbenn t cancer ells and
frequencies of aberration per cell I8l. I. panicul{rla extEct
(an reduce telomemse activily ard infiease aportosis by
activatiDg tlre PISVAXT/AP-f sigialing patl ay l9l.
Therefore, lhis study was designed to eraluate the poten-

tial of ardrognpholide in A. panllrlala ethanolic extnct to
inhiHl the increase in proliferalion and irduclion of
abnormal cell death.

Materials and methods

molecde inhibitors that have overer(prassion on cancer

celb. With an understanding of the genetic change ard
cell cyrle in caner cells (lmpore<l to nonoal cells, it will
encourage the discovery of rpw drugs that are seledive in
can(er rells. The expected effeds of aultatuer theGpy
include dKreas.d cell proliferation and increased

apopt6is-
The components tbat play a mie in cell proliferation

are telomere and telomer&se. Telomeres are repeated DNA

compleres (TTAffi) that have an imponanr role in the life
of cancer cells. they aI€ maintaiFd by all enrym€ called
telomerase in the vast maiority oftumors. the medradsms
fidedylng the mainlenance of teloBere leflSlh (TL) ard
telo$erase erptesslod are ,elaled lo tGnscriplion, F]'.it.
tra$criptio!, aid esigeeti. regulatio!, aad ao itE&pth
Bderstanditrg of thse oechanisis can prcvide rev/
biomalke$ aod targds for €ady det€clion ot disease,

de{ermirBtk n of disease plognosis, and devebFetrt of
themp, 14l.

Inhibition of relomerase ad ivity can indoce apodosis,

which is pro8rammed cell death that genelically regulates
the developmenl and homeGtasis o[ an organism.

Apoplotia acli\ration (xau$ in ll,yopathways, irnrinsia ard
exlrinsic, each of which (an activale the effector caspases,

t?spase-l ard 7. If the effector caspde is activated, tie cell

wiu expedmce apoptosis l5l, h €ncer palie s, wherecell
prolite.ation .annot be cont olled, apoptoss is imponant
as a mechanism to (ontlol Gncer cell growth, Drugs tbat
inhibil lelomerase activily and induce apoplosis can be

used as an effeclile and selective alternative to colon
(:ancea lherapy so as to minimize side effelts.

Canc_er treatment depends on thestage of the carl(er. in
Dleearlystages (1,II, I[)carrercanbe cured, bul in lhe late
stage (lV) treatrnent b aimed a( palliative therapy to rt{uce
slmptoms. prevent .ompliations, and prolong life lfl
C,ancer ,s used to be treat€d wil}l surgery, radiatb& and
s! ilemic anti{:anrEr agent where the choire of trcatment is
based on the tlp€ and stage of calrer. Systemic anticancer

agents such as chemotherapy, targe{ed lherapy. and
im&unotherapy, aimed lo kill (afi:er cells and miDimizing
side efle.ts on healthy (ells [11. Tberefore, it is necessary lo

develop new anticanaer agents that .an ii(rease the
effedivmess and tolerance.

one of the planls that have been suspected of having
an anticarrer effe(t is indloglaphb pafliarlala Ness, with
andrographolide as a dtemical $b6tance lhat is respon

sible for ils andcanc?f aativity. r{. panio.ldta exlracts and
theit nraior diteesbid coEpo lDt has been reponed lha(
able to supEess cell lrollferation, indue cell cyde arresl
aod induce cell apoptosis of carEet celb 16l. Combiration
of andrographolide and 0uorourdsil (tF1 ) is osed [o!

I. pani(ah,a N6 €th.rolk etr&1obraioed frm the Phar eot-
rEyard Pbr{rh.mjcal labrdlory o{Facullyoa Phamry A angta
UniEr.ily- TIE €d6.I res $lFnded sith ouc lia o.t:b (s/v) in
aquadesl. Ihe prpparatim. nEre made ir lhre€ diffgenl dos6 lhai
eqriralent ro lO, io a l l(p nE andmgapholide/EBw. And$gra.
plDlide conrent r6s rkerrn,n d usin[ ]hin La]€r OrDlnalofraphy
OLO aEd DeLsito,llder shiD.dzu CS-9 x) Mirlure of (hlordorE rd
mthand (9:l) $as usd as an eluenl in ILC mcthod.

remale Spalu€ Da$lq (SD) rals, 7 lo w€ds d are, ul" e a.
.pit€d fto hregrar€d R.sarch &d lelriq L.borarcry o{ Gadi$
ilada Uni!{rsly. In rhis ltudy. SD r.rs vpre divid€d inro frw goups.

Gr{ p I tnEgalirr corlrd) was tpd dally wi$ Oleuo Ma}dis rwics a

rEl fq 5 $@rs {al irducli@t ptN, atd CUC.Na ever}day (at

lcalmmi phasetr Gtoup 2 {F)sililr co!!ol) se5 indu.d by or.l
administratioi d 2l) m&i Xt BW DM8A to SD .its t*ke a wek te
5$tel(s ondutiotr ptue).nd Cllc.Naewrlday (at trEal@ plE*).
GMp l, d ed 5 OEaE enl 6r@ps), w@ indued by DAIBA ed
lirllowd with administration of dosi thal €Sri\rilent lo lO, 'lO o.
x)o eg/X! BW ahd@gEptEli de tn ethanolk exl6t qtce per dal for 6

onftfiivo s€*!. Olt lhe lasl dav, raas reE sdi6cd. lmg md
(olon liisu:s rmrc (lllertcd Dos{s of 10, ,O (' IOO mt/tt BW

.'dEsapholide s6 sdoFrd as loe, Dediunr, and high dGae€ fiat
sleEd the EyEsim of tEu6 itr eltubr cdrptoDi!€, <e{ cFlE, rd

'DtlA lecDrDbirari(., ngliGdor. d r"pair llol.
TeloD@p and (6pa*.1 weR detded 6iog affinity pudied

Eblr antimt cBpe I anlibody (BioNrld l(hmlo$ ln(.) anl
lEbbi inti.rar rplarl€ri*a ibody (Biowtld le(hmloEy h(.).Tisue
edios Erc ehldriled 6itrg aklhol slu(i@ sith i de(Ee itr

oncortari,on every 2 min (99, 99. 90. 80. 7oqn) ed subirH to
sp&in ar.igrn relri€{al rreattndrt EDdog"'DlE p€nnidEe *livlty
rEs blod(€d rti6 H2O2 o.,)6/rEthaEl. Battarard wu blcled
usuu AH s.rum tlee X 0909. drcpFd m _marhnt peo mEulo
k8i.' ara ra lBCn ten"EahrE for 5 rrin, ttlen w6hed pitt IR|S
bufer/T$T€n 20 f6r t min and swsp th€ liisue around _Darkiq p€n

Fq innurdrbro(hdni*y oHc), Primry andbodies $.ee dlop

Fd ido th( -Ma*ing pen inDurdodc_ uea .nd dEn incubal€d in
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clced 6qrak ifiBurrr.teiniry .r rr'm r.n?eratup fo. I h ed
ir}cubd€ 4'C o\/smirhr wth rtE ris.slre rasH r.ih rRr bufl€dlHcr
a, ln t nln lrd su8p tlte liasuE arurd 'ma*iDt Fu ilEulDlqid
.ter s<dr&ry endhodia Oi..ir'lab.Ld lid) *6 dropFd on
_mrlins p6r irErurdogk" ama d rEm Eo$r*[e h l0 nh,
rrssH lh.n dropFd tlRP (grcFavidin Pe@xidEtr Conpt,le) atd
tr:ut t r, t&m lsnpelatne br lo rr!D. Wa.had tlEn &oFrd DAB a
reltl tq.rclte a(, 5 l0 minttdwch.dwilhrrbrf6S mil lte(
tilsue la.dons kr€ (r,unor'tein€d wirh h€ml ylin a,ld detrldnted-
Th€ results d lmmunohisroctxrDir.ry eainiry upre aDat!.Ed qualra.
rivpty m ltp aE63ion of rcldr€ra€ and (ap3se-l prd€ins by
ob{Niry rsiq . lo@r matdf<aim lthr rrcrosc.pe.

shown lhe histology of the lurtrs in rats that have been

Bilert l. pariorlala erract wilh doses equivalent to 10, ]O
and XD ngAs BW ardrographotde. Compsred with th€
hinology of the lungs irl rats that were only given Dl,lBA
(A), the alveolar struclure began to appear with nanower
space bel rwen the allroli and t he wider alveolar cavily on
lhe lutB histology affer a.lministntion of A, paridlato
ertracts (B), (C), and (D).

Froln Figure l, il can be seen that givrnB the extract

with an&qrapholide dose ot IO mg,Ilg BW suppresses the
rate of cell proliferation not its rtruch as the erfacl with
andrograpbolide do6e of l0 ard lm mg/b BW. nds can be

scm hom the rnlmb€r ofcells thal are still quite lar8e in t he

alwolar sFce comF ed !o lhe o(her lr,o dc€s. Mea+
ryhile. the eiu?ct with ardrosrdpholide d6{. oI lo .od
IOO Eg/La BW resdred io akDosr th€ .a$e hfttological
picture o[ lunS slructure imFowrnent.

The abilty of A. padiflrlato ertract in suppressi[8 the
rale of cell proliferation b associated with decreased telo'
merasc acl ivity in cells. sholyn in FiBure 2. From {be r€slilts

oI ohervations of lelornerase using a light mice-ope
qualilatively, it was found lhal A. paniculara extra.t (!uld

Results

Andro8rapholi& content in A paniorlola ethanoll erdract

had been shown in Table l. The resdt show tllat A. pon-

iculata ethamlt extret thal used in this rcseardl conlain
11.6596 w/v aodrographolile.

Adminirlratbn ofA paricurraa erdracl to SD rati tha!
had been irdu(ed hry DIiBA was able lo improve ttE lunS
grudute of mis as sho[,n in Fhure 1- In this 6gure, il has

T.bL t: An drclr.pholide .dlte.r irA ronirulatu erh.nolt .ru..i.

-rot.l 
. ndmtr.phoud.

n rs!(.d. t.0 ltrl
Id.l PClt.d i.mpl. rndro!r.?ho{id!.ont.ir

in irnpl.

I 922.20 rr
2 9?1.71n8,
r.rn.ndmSneholldr !cr..nt..tl6 h tl|rpt

2.105 mg

2.414 mt
10.4 tig
20., ma

ll.l2%
! 1.9y[

El,r & Histop.tholqy otSD Eis llnt
rivlo ouBA (A) a.d ri,inA pdri.ulald
.trftirilh do*s lquiv.Lnt to !o m!/kt
8lY (B).10 mrks Bw (C),.nd too m8/rg
8w (o) .ndmgapnolide uslng

H.m.roryl,n.to!ir rt.ining rt 40Or

DIIB.{ + D6i3 ID]TB I,

D\lBA+Dorl! lI

Iot.l r.d.oArrpholld.
.ppu.dhn(,2|l,

I

n HrJt\\- !.w
B

t t

A
:..1

J
T

rt{ I t

{

,lr't*! r
t

L.
t h I

DllB,r+Dork UI .i
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reduce the expre$siod of lelomerase protein. The decrcase

itr telorlerase Fotein expression at the ettracl with do6e of
androgr4holide lo mg/18 BW was lower lhan $e oth€r
doses (Figule 2B), it appeaE that the nurnber o[ cells that
absorb brown b still quilea lot. Wher€as at the ertract with
androArapholide dose of loo mg/kg BW (Figure 2D), it
appeaB that number of cells that absorb the brown color
Iess lhan the other doses. Howeter. ftom lhese ob6en"d-

tions it was mt certain that the dose that was ablc to

supprcss telomerase rtivity was ttp best amoqt the lhrte
doses giveD.

ln observin8 caspase-, &tivity, the rerrdB $o*d
Ibd thele rBs ar incrcasp ln tbe qpresdod of casFse.l
afts givirf8 metment a6 se6! in Figue J where cells

absorbed rmte btorvn in fie maunent group coop6red !o
fie DMBA group. The ertret with andrographolile dose oI
lo mg/k8 BW showed lhe lowest caspas€.-, e,(prcssbn
among other doses.

Changes in rolonic tissue morphology after tre.tment
$th A. paniculoto ertrdd can be obse ed h Figure 4.

When compared with DMBA group (Figure A). where the
ed&elial (llts appear thicker due to ilEteased piolu€fa.

tion and hyp€rckomalic nuclei, lhe thne tseat Denl groups

shou,ed improvernent in detreasmg cell proliferalion. In

treatrRnl group I eritract with a dose ot an&oSrapholkie

lo mg/k BW (tigtle4B) showed that the enlargenre of
the ntrcleus was r€dEed, but the eFlhelial cells thal

foliferaled and showed hyFrchmmatic nuclei rlcre still

Fesml Treatrnent 8ro!.S U erfacl with a dose of
aidrographolide lo mg/k8 BW (figute C) shorEd a ltlorc
Fotloun(.ed d(rrease in prclireration arld cell boundaricr.

I

i
D)TBT B

i C DUB.\-Da'i' lI D I DllB.{+frorir UI

E&n 2: htnoohi3roch.mi{ry rrrinint
u5intl!loFer.5e.nlibodi6 in SO l?lslunt
!iv.n Df,aA G) and livm A ,oi.!bla
.rrd(liiri dor.r cqukaleniro rO m!/It
&rv G). ,0 m./ir Bw (C), and loo mr/k
8tY (D) ardrotrapnofide usinS
Hdrarorylln.t rin rl.hlot rt 4oor
m.!nifi(.lio.r. l.d . rows itrdic.t? (.lb
nRl .!p less l€|otrr..5..

DIIB.\-Doiir I

Tream€ group n I extncl $, ith a dosa ofandtographotile
lm m&/l8 Bw lri8ure D) also sholed a decrease in prc.

liferdtion, but the difetence with |reatroent Iroup ll was

,rot clear.

Telomerase erFession alter treauDerl ryiih ,t pan.

irutrola ertract in lh€ tt|lee E€alment Iror.ps can be

obg€rwd in Figure 5. When compared with DMBA group, lt
can be clearly observed thal the lelomerase eiFession in
the treatment group decreased. This can be seen from the
reduced number of.ells s,ho6e nudei are kown. the color
inleGity in lhe lreaheol group aFpsated sharper and

,ied h tr€6hred goup I (Fi8ue 5B), cells etpressira
turclear Ielorn€ras€ appeat larg€r and elongaH, indi.
caliD8 llEt the cell is in a ailotic shte. The dffe?ene in
tdo@6ase e,q!€ssion b€twero Eeahed grorps could not
be knoryn because saoainB corld nol b€ done due to cutt ing
the tbsue lhat rrns too ttrck. From immunohislochemktry,
it b known thal treatmenl usirg A. pdntulala extrdcl celtt

reduce the proliferation ofcolonic edlhelial cells expos€d

to DMBA which is charaderized by a dcl,e6e in lelome-

r&ie exprcisior!
The eipression of caspase.] in the grow thal had

receil,ed e. ponidralo extract treahent (an be s€en in
Figue 5. The di-Eerence in the imrouDohistodEnislry be-

tw€?r, DMBA Broupand thelreaEnmt group that Keived
A" ,eni.r/lala e\lj3(t t eatmeot was that the number of
caspaseJ exptrisbns {,a9 hore oflen found in lhe treat.
ment 8roup. lilllpn comp€red wlth &e test coDfol 8roup
(ItBure 6A). th! color inlensiry ot epithelial cells express.

iDg casp6e'l in treatmen groups I (figure 68) and II
(FiCure 6,C) was shaD€r. In the Ueatt!€nt Sioup III

IT
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I

tt
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DlIB,{ DIIBA+DGi! I

DIIBa*Dolk Il D}EA.Doiir lll

Ft.3: ln ml,lohislo. h.mitry st inlnt
urln! <asD.s.-t .ntibodi.s in St r.ts lunr
tirno 8 ( )rd ti\.nA pdri(ld&
rtr{t rirh dor.r cqsir&Irl (o r0 mgltt
8w(O. ,o mslrr 8w (O, .nd 10o m!/tr
8W (O) .ndrolr.9hotrd. l6itrt
H.m.lorylin.fosh sliinint.t 4O0r

m{nifi..ton. Yellor .rro?s indi.ite (.llr
th.t apr6r 659rsel,

Atura: Hiitop.thology o, SO rels (olon

liEn DMBA (A) and liwn^. podtuiob
enrad wirh dos.s.qoivaLri lo lo m&/kt
8w(8). lo mrrE 8w ((I.nd10o'n!/tt
8ll lD).nOoFaphord€ Hemdorylin.Eo.in
5l.i n int at 40Or m{nti c.lion- lr{ -ror
ird(16 .DiU|CiJ clls pith o{r lrcatr!.r.
y.llor .rrDi indi(.16 cp,lhelial .clls ittd
tratn.nL btoxn <olor hdi(rt6 8otl.l

(Figrtre 6D), the aFBosis also iooeEed with a rnore

dlverse color hrteGity.
conditions as well as gcrEtic fadonr due lo geieti( muta-

tions and physical weakness lll- Experime al models

showing complex cancer.causinB interaction equatlons are

a€€ded to lest valious m€chanisdls and determhe the
(arciriogenic potential of a chemical compound. In lhb
sludy. lh€ eflect of lelomemse and.asp6se ! erp(essio, oD

Iung and colon can(er that given A ponriculalo exaact was

carried out using experioeolal animals Sprague-Dawley

rats with indurcton of 7,12-Di6ethylberu(atsnthracer
(DMM).

Discussion

Lung and cok n cancer is oie of the lesdkB cau*s of
carEer death. Several studies on tlE causes of this can(Irr

state that (he developt[ent of tbese carrers is related to
dklary factors. envirotunefll, lifestyle. and comorbid

tr^t
7
l

Y;:

f- ,'

D\rB-{ B D}tBl + Ardro io 'sA I
r)a

C
a

DIIB.{. + A-odro -r0 ms D
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B DIIB-{ +

tl!!E t: lnmmohBlochc,||ilry stainint
6in! l.toma-. .alibodie! in 5D I.t5
.olon riv€n DttBA (A) ad rttn
A pari.ulaao !I!acl wla do..r eguival€nt

to lomg/r! 8W(q, rO m!,/k!8W(C). and
100 mg/tg BW {D) androg.ghol'd. usht

Qinraorylin-Eosift qahint ar 400r
marnii(aridl. Grdy ..rows i.di.al. (!!e
lhrt.ryF$ rdofr.r.se.

nlrrc 6: lmnunohisto(hemistry st inint
ll5int(arpa5pl anlibodi!5in 5Dr.ls (olon

iven Drll8a {a) and g!e.a poniubao
erla.twilh doses equivalenl to 10 ng/lt
8tI (8), r0 mdkt 8w (o, rnd ro0 mg/t!
BW (D) ardroaraph otid. urinr
Hadtqylio.tosin t.hing al 40ox
mgnili(alia. BluE arows indi(ale5 r€lb
thar e4 ress raipa 5*1.

The use of exp€dmental animals in cdrcer rcsearch is
slpponed by the lacl that erpe.imental animals ha\{ in
comBon with humalls iil tem$ of response to erposure to
ercinogerB. Sorm of {he protooncogenei and gene sup-
paessor tutroE in hulllans ale homolo8ous to lats- The

ditrerence b that in rals, ferver genelic (hanges are

required llll. tong-tem studies on mt models prcve lhal
this model is useful for trl)win8 $e slages of iritiatioo,
fomolior\ ard piogress of carciroSenesis-

DMBA is a polycldic arcmatic hldroca*ron (PAH)

carcinoge& Chronic erposure to PAH dass carcinog$s
can lead to cancer, especially in cells that have a fast
rcplicative cycle, fo, exanple bolp marow, slin.
and )ungs. Previous rerearch ff rdu.ted by Harris et al.

[r2l srated &ar lhe irdu.tiorr of benzo (a) pyrene caD cau-

sf, adenoBa in lhe colon- In other strdie6. it is demon-
strdted lhat ordl adrninistralioD of DMBA can induce lurB
encer [13].
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Evaluation of fte efr€cl oi/. ponicrlala exm on lung

ard colon carcinogelFds in rats was carri€d out by histo-
logical obdeffati(r usitE Itnmutrohislffhemislry. Cell pro-

lifentim {in be de letrnirFd by oh6erving p.otein ereEssion
telormrase in carrer U4l. In dditiot\ an obse.\ration of the
expressim of caspas€-J whkh wa6 an efledo( caspase in the
apoptosis prD(ess with immunohistoch€Eistly staining us-

irts caspasel antibodies, Io lung carcino8eltesi1 pulnronary

lpplal i eralvedar cells ol tats givafl DIIEA. r,rh€reas in
trortual tats, therc was m expression of tebEerase. Irl
nornal cells, the epiessio! of telorFase is very low due to
the acdvation of checkpoiats in the (tU .ycle whicb causes

lelornelp shortening. The shortenilg o[ the telomete caures

the cell lo e er ihe seDescerre philse, whith u6 ttle ph6se

where the cell doei lot divide ai'rnore [21.

Oboervations of caspaiel activity wete also caftied
out to determine the prcsence ofapoptosls in cells. Fmm

the obsewat iorls, il rvas foudd thal no rdspase I expression
was seer io m tllal cells, wNle cells that had been erpos€d
lo DI,BA appeared to exge:is caspase-J. A'l hcrease in
casp6e-l expression irdicated apoptosis due to DMBA

administration rrhich could caose DNA dama8e that trig'
gered apoplosis.

Efforts itlat I an be made to inhibh carcimgenic pro.

cesses iue by suppressrrts lelomerase activity so as lo
q,lppress cell prolifeEttun and induce apoptosis. ,{. par-
iculala is a plant knorv[ lo have anticarl(er properties.

Therefure, the observation of the e[tect of A panidlata
ertraat on proliferation and apoptosis in lung cells of SD

rals that had beeir induced by DIr.lBA was conducled. To
determiDe lhe eflect of i4, prni.llata extsact on rels that
have bt,en iriuced by DMBA, histological micros@pic
obs€rvatkln uslng hnmunohlstoche&istry was carrled out

using telomerase and caspase-l antibodi€s.
Ob6ervation of teloderase activity was canied out

qualitativety by tooking at the cells thal erp(eised telo-

merase, cellg whos€ nrrlei were brown due to the app['
cation o[ (hrorrogen DAB on iomurEhistoctFrnisEy
stainin& Observations were made usi[g a liShl micr6cope
wilh 4OOx and 1m0x magDincations. The decrease in
lelomerase protein ej(pressbn was cani€d out by

obrerying inleralveolaa sepkl (€lh in se\rral fhlds of vierv
and thefl compar€d between treat&nt grcupg. Froft the{e
observatiorrs, il was found that therc was a decrease in
telomense expressk)n in rat lung cells after giving A pan'
iarlata extIacl Meanwhile, on the .aspase-3 a.tivity ex-

amimtion lo determine the presence of apoptosis, tha
results showed thal th€re was an increase itr laspase"l
expresskln in tbe luog cells oI aE Fj,ten A. panioiota
exE3ct which wa5 showlr in b{own otl the atlls. Howe\cr,
from tbe qudlitative anallEis (o[ducted, it was not Inown

Bldiad. et al-:ArRnuation otnrperplasia by adminilerln9A- paaiculoto 
- 

9,

the optimal dose thal could signifrcaDtly suppress lelo-

merase aclivity and irdue apoFosis.
In cobn carcinogenesis, l}le difference in ce]l

morphology betnEen the DMBA-given gmup and the

treatment group lA. paniculala extsact) call be seen in
Figur€ 4- With an i rre6e in the dose of A- puniaiala
extE t given, ii was seen that there was an impmveDent in
the form of decrEased epithelial cell p(olife6tion arid
goblet cell formation began lo ckar. Although hyper'
chromatir nuclei were still observed in the uealment
group, its intensity was not as big as the control group.

A. poniarlqta er$4t pla!6 a rbh in reducirts tbe initiation
aod pmrnotion of rarinogens a8ainsl (olon csacet bul
dires not inhfuit its progress. This mechanism is ott€r ob-

tained in the aJrticaoer of plant eru?cE lr5l.
Furthemore. an irnmunohistochemis&y er(amioation

was carried out to determine how changes in cell proliler.

ation and apoptosis after DI\ilBA exposure aIld ueatment
wilh A. pdmtulata ext act. In this study, an increase irl cell
proliteralioE due to rhronfu DMB erposure to rats colonir
epithelial cells w6 observed with an imreas€ irl telome-

rase enzrllle expression Tplomerase aals as a major FJsi
dve rcgulator of telomere length ard can bird to telorreies
which facililate the elongation of chromosories and Fe-
vent their shorlenin8. Prog.essivc shoneninS occuts dur-

ing cell division so that inoeEed teloEerase artivity can
be found in cells thin are aclil€ly p.oliferating. Cells that
express telomerase positive lyill appeat brown in the nu-

rleus region. The immunohist*hemistry features usin8
telomerdse antibodies caa be seen in Figue 5.

In Figure i, il is rlear thal the erpression of the telo-

merase in lhe DMBA'given Broup is greater than thal in the
nornal (ontol group. This su8gesls thal exposwe to
DMBA can indease the prolildation of colonic epithdial
cells. The DNA addu(rs birding bet$cen DIVIBA metabo-

lites and DNA (allses mutations. In the treatment group

that teceived i. pani4ulala extIa t treatment equi lelrtto
lo, 10, atrd t00 mg alrdlogBpholide/lg BW of rats shovJed

a d€crease in lelomense enzyme erpressio[ This shov6
lhat A. potliculota ertart can reduce lhe exprussion of the
telomerase enzyme so that it can limit un onfolled cell
growth as the beginning of carcinogenesis.

ln dditbn to rcducing cell pmlileration, apoplosis is

indispensable to plevent (arcinogenesis. Apoptosis as

an imporlant mechanbm in confolling cancer cell growth

ws ohGerved in lhis study using irDmunohistochem-

istry examination with caspase'l antibodies. In cancer

coaditk ns, the apoFto6is pocess cannot run properlyi so

&at (tll gm$th is not ontrolled- Cells that are positive to
express caspas+l will show a bro$n color in the cytoplas m

and over lime il can be observ€d in the nucleus 116l.



4 Sudi.rin €r al.: &terualion of hyperptaia by adminlslcring, A" poni.uht

Imfiunohistochefiistry results of aolont tissue wilh
caspase", antihiies can te seen in Figure 6. Bolh treat-

rnenl groups I. II, ard IIl. coloni( epilhelial cells exEess
caspase'r. Obgenation of the color intensity shows that the

intcrlsity in Ihe treatsneat group is grealer and (learcr than
the contol test- The number of cells exp{essing caspase l
in the treautrcnt group was also higher.

The use ofcaspase, adibodiesto dele.t apoptosis is a

sensitive, accurate, ard independent method of DNA

tragmmtation 1161. I,reviously, it x/as knorvn that treatment
wiih ,4. pdniculata ertract could reduce the aclivity of lh!
telodelasr eoryloe. InhibitioD of relo&erase activity cat
induce apoptosis, natnely programmed cell dealh which
genetically regulates the delelopmeDt and hooeost&sis of
an organism l5l. Because ht?erplasia is an eady stage of
cancer developner[, it is hoped lhat A. pankulald e(tracl
tan he used as an altemative to more effective colon cancer

therapy.

Veterinary Medicine Udive6itas Airlangga, Surabaya,

Indorpsi4 approled the sludy protocol.
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Conclusions

From this snrdy, il can t e seen that A. pflntrulaia extra(t is

able to suppress telomeras€ activity and increase the
occufence ofapoptosis, this ca, be used asan early gage

in developinS Ihe use ofA. ponriiriola as an anticarrer.
lfu)reover, A. paniculata exliact has the ability to inhibit
rdrciDosenesis in colonia epithelial cells due to chronic
DIvtsA exposure through inhibidoa of teloEerase enzyme

activity, thereby reducing proliferation and irducing
apoptosis whi(h is marked by an iDcrease in caspase-l-
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