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NASKAH PUBUKASI 

Pino5trobln lsohrtec:l from Kiiiiilpfeiifl p;;iiiliiiiitii Roxb 
induced apoptosls In TD-47 human beast cancer cellUne 

. ~. 

Sukardlman I, Aty Wldyawaruyantl1 
., Slsmlndarl 2

, NoorCholles lalnll, Rice DISi Oktarliia1 

lDepartment of Pharmacognpsyand Phytochemistry, Faculty of Pharmacy, Alrlangga University , 
Surabaya , Indonesia, 2 Department Pharmaceutical Chemistry, Faculty of Pharmacy, Gadjahmada 

University, Yogyakarta, IndoneSia 
E-mail: sukardlman@unalr.ac.id 

Plnostrobin isolated from Kaempjeria pandurata Roxb which belongs to the family of 
"glberaceae, was observed to Induce apoptosis In T0-47 human breast cancer celt line. Pinostrobin 
t 10 , 50 , 100 J1B/ml for 24, 48 and 72 h Induced DNA fragmentation and Increased the percentage 
f apoptotic cell after acridine orange - ethldium bromide staining. Our result demonstrated that 
ndrographolide can Induce apoptosls In In TD-47 human breast cancer cell line in a time and 
oncentratlon dependent manner by Increase expression of p53 , bax , caspase-3 and decreased 
xpresslon of bcl-2 by Immunohistochemical analysis. 

eywords : Pinostrobin, Kaempferia pandurata Roxb , 1'0-47 cell , Apoptosis, p53 

troductlon 

Apoptosls Is cellular suicide or programmea cell Cleatfl whiCh Is mediated by activation of iii 
volutionary conserved intracellular pathway. Recently the relation of apoptosis and cancer has 
een emphasized and increasing evidence suggests that the processes of neoplastic transformation, 
togresslon and metastasis Involve alteration of normal apoptotlc pathway (Bold et 01.,1997). 
poptosls also gives some dues about effective anticancer therapy, and many chemotherapeutic 
gents were reported to exert their anti-tumor effect indudng apoptosls of cancer cells ( Kamesaki, 
998). Chemotherapy and radiation are wIdely used for cancer treatment. Common features of 
any anti-cancer drugs and radiation are induction of DNA damage followed by activation of the 
mour suppressor protein p53 as mediator of their cellular effect. The accumulation and activation 

f wild~type pS3 in at least two pathways, cell cycle arrest l\Ind apoptosis. P53:.dependent G1 arrest is 
ediated by direct transvactivatlon of the p21 WAn gene that encodes the inhibitor of cydin

ependent kinase (Bates &Vousden,1994). 

Kaemp/eria pandurata Roxb is a traditional medical herb which belongs to the family of 
nglbercaceae, shrub grown the moist, shady areas of India, China , Indonesia and throughout 

s utheast Asia and has been used for treatment of antitussive, antldysentri , diuretic effect , 
I f1ammatory effect (Heyne, 1987). According to several phytochemical reports, major constituens 

the rhozoma of Kaempferla pandurata Roxb are composed flavonoid as pinostrobin and 
r ported that have anticancer activity In vitro In many other tumor cell lines , myeloma (Sukardiman 
e al. 2000) and human breast cancer (Bafl.et 01., 2000). Sukardiman et 01. (2000) recently found 

e activity Inhibitory effect of DNA Topoisomerase I inhibitor so these result suggest that inhibitory 
ect from pinostrobin contribute to its cytotoxicity by DNA fragmentation and indudng apoptosis. 
the" present study was performed to determined the apoptosls-Induclng effect of pinostrobln 
late from Kaemp/eria pandurata Roxb In T47-D human breast cancer cell line. 
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Material and Methods 

Plant material 

The rhizome of Kaemp/eria pandurata Roxb were collected In September 2005 from 
Mojokerto, East Java, Indonesia. Identification was made by Mr I.G.P Santa and a voucher specimen 
No KP 102 was deposited at the Department of PharmaconoSy and Phytochemistry , Faculty of 
Pharmacy, Airlangga University, Surabaya , Indonesia. 

soliltlcn; Of plnOStrobiri 

The rhizome of Kaempjeria pondurato Roxb (300g) was extracted with n-hexane using 
aceration method and concentrated In vacou to yield n.hexane extract (32g). The n-hexane extract 
s subjected to silica column chromatography by gradient development of chloroform - methanol 

olvent system. The plnostrobin crystal was reaystalJzed by hot methanol. Because spectral data of 
R, IH-NMR, 13C-NMR and MS were In accordance with those of pinostrobin as already reported In 
lie literature . 

II Culture 

T47-0 human breast cilncer cell line were obtained frOm NAIST , Narita, Japan •• cell were 
rown In RPMI-1640 media (Sigma, US) containing 10% FBS, 100 mg/L Streptomycin and lOS unit 
enicillln. A humlfled Incubator with 5% CO2 was used to row the cell at 37°C. 

The p53, bax and bd-2 antibody was from Boerlnger Mannhelm, Mannhelm, Germany. All 
her chemicals were purchased from Sigma, St.Louls,MO. 

I morphology 

Cell morphology was determined by examining the· culture cell under Inversive microscope 
a magnification of l00x • Untreated cell served as control. 

termination of Cell Viability 

Cell were plated in triplicate at a density of 1 x lOS cell/ml in dish. Cell were treated with 
, 50 , 100 J.tg/ml pinostrobin for 24, 48 and 72 hours incubation. At the end of treatment, cell 
re harvested and counting using a haematocytometer. Cell viability was assessed by trypan blue 

elusion test. Percentage of cell vlablty was calculated from the formula: 
total cell- cell death 

P rcentage of cell viability = x 1M% 

total cell 
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Determination of Apoptotlc Cells 

.'. Cell were treated with 10, SO, 100 J1B/ml plnostrobln for 24, 48 and 72 hours Incubation. 
Apoptosls was detennlned by morphological analysis after Acridine Orange / Ethidium Bromide 
(AO/EB) staining, a previously described (Spector et al., 1998). A minimum of 300 cell was examined 
for each case and the result expressed as number of apoptotic cells over total number of cell 
counted (Spector,1998). Percentage of apoptotic cell was calculated from the formula: 

AmoUnt of apoptotlc cell 
Percentage of apoptotic cell = X If'K15 

Total cell examined 

nalysls DNA Fragmentation 

Cell were treated With 10, 50 , 100 J,tg/ml plnOstrobln for 24, 48 and 72 hours Incubation. 
II was harveseted and suspended In 500 I!l of lysis buffer containing 20mM Tris-HCI (pH 7.4),4 mM 

DTA, 0,4%(v/v) Triton X, and Incubated on ice 30 min. After centrifugation for 5 min at 13.000 rpm 
sing eppendorf tube centrifuge, supernatant was extracted with phenol three time and once with 
hloroform • Then DNA was predpltated by Incubating at -SOoC for 30 min after the addition of 1 fIB 
f glycogen, 100 J1I of 5 M NaCI and 700 J1I of isopropanol to each sample. DNA was collected by 
entrifuglng at 13.000 rpm for and washed ante with 70% ethanol. DNA pellet were dissolved In 30 

of TE buffer containing 10 fI8Iml RNase A, and incubated at 3~C for 30 min. Ten f.II of each DNA 
mples was loaded on 1,8% agorose gel. 

mmunohistochemlcal analysis for pS3, bax, bd-2 and caspase-3 

Cell were treated with 10, SO , 100 J18Iml plnostrobln for 24, 48 and 72 hours incubation. 
ncer cell after treatment were studied by IHC using monoclonal antibodies to p53 ,bax , bd-2 and 
spase-3 (Doeringer Mannhelm, Mannheim, Germany). Using methods described previously 

Santini et al.,1993), the cell were treated using the streptavldin-blotin-peroxldase complex method 
Ith the following modifications. Endogenous peroxidase activity was blocked with 3% H202 In 
ethanol for 30 min. Sections were blocked with 20% horse serum for 1 h to prevent nonspecific 

Inalng. Primary antlboay it a 1:50alh.ition Was ippliea oiieffilgflt at 4·C, With appi'opHitenegative 
nd positive controls. Secondary biotinytated antibody at 1:200 was applied for 1 h to visualize 
ound antibody. SABC reaction was performed for 1 h at room temperature. The peroxidaseactMty 
as developed by Incubation In 0.05% 3,3'-dlamlnobenzldlne for 5 min, and slides· were 
unterstained with hematoxylin. Immunoreactive score was detennlned semlquantltatively by 
eans of a visual grading system in which staining Intensity was categorized as grade by assessing 
e following categories: 0 (0-4%), 1 (5-24%), 2 (25 - 49%),3 (50 - 74%), or 4 (75 -100%). according 
the previously reported criteria (Katja e.t al.,1999,. 

atlstlcal analysis 

The data viability cell and apoptotlc cell were expressed as mean ± SEM of triplicate. Result 
ere analysed statistically. by One-way AOYA followed by Turkey,s multiple comparaslon using SPS$ 

s ftware student's version 14.0. The difference was considered significant If p<0.05. 
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Fig 1. Structural formula of pinostrobin 

esults and discussion 

The Inducting apoptosls activity of pinostrobln were evaluated using many other methods • 
ch as cell morphology , histochemical staining by aaldine orange - ethJdium bromide , DNA 
,mentation analysis and Immunohistochemical to analysis -expression of tumor suppression 

roteln pS3, bd-2 family protein pro- anti antiapoptosls such as &ax and bel2 • and also analysis 
spasse-3 • The methods are used to detect the morphologic changes associated with apoptosls 

I clude chromatin condentatlon and pyknosis, fragmentation of nucleus and formation of apoptotlc 
dies of membrane - enclosed pieces of condensed chromatin and well-preserved orpnelle ( 
ector, 1998; Arend et 01., 1990). Another to eluddate further the mechanism of plnoStrobln -

I duced apoptosls, we Investigated a potential role for the pS3 pathway or Instrinslc pathway of 
a ptosis. Because the plnostrobln exhibited Topoisomerase I inhibitor ac:tlvfty (Sukardlman et 01, 

) , and the stabilization of topolsomerase II-DNA deavable complexes, rather than the inhibition 
topolsomerase catalytic activity, Is essential for drug cytotoxidty effect In tumour cell (Pommier·, 
96; Pommier b,1997 ; Chen & Uu , 1994 ). The deavable complexes induced by topolsomerase I 

I hibitors are only potentially cytotoxic, since the complexes are readily reversible upon drug 
d pletlon (Pommier ., 1996; Pommier b,1997j Chen & Uu , 1994). However, when the deavable 

mplexes persist, permanent DNA damage occurs, resulting In cell death mainly by apoptosis, we 
s aested pinostrobin - Induced apoptosis followed Intrinsic pathway via activation pS3 and 
p oapoptotic bax. 
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control OMSO i at 10 , SO , 100 pg/ml plnostrobln 24 , 48 and 72 h, and cell viability was 
etermlned by trypan blue exduslon • Data represent mean ± SEM of triplicate. • P < 0.05 compared 

control ( One Way ANOVA followed by Tukey's multiple comparison test). 

Plnostrobln ( fig.l) showed a significant Inhibitory effect on the growth and viability of TO-
7 human breast cancer cell In vitro. The Inhibitory action was noticed to be concentration and time 
ependent. The maximum Inhibitory effect of andrographollde was obtained at concentration of 
00 J.&BIml pinostrobln at 7lb, where their percentage cell viability were 0.28% respectively. On the 
ther hand, after 0.35mM pinostrobin and treatment at 24h , percentage cell viability ,were 71.45" 

pectlvely and significantly decreased after 48 and 72h , percentase cell viability were 44.83" and 
3.52" respectively. After 0.75mM pinostrobin treatment at 24h , percentage cell viability were 
.45" respectively and Significantly decreased after 48 and 72h, percentage cell viability were 

.45" and 2.5% respectively. On the other hand, after 1.40mM pinostrobln treatment at 24h , 
ercentage cell viability were 34.35% respectively and significantly decreased after 48 and 72hour , 
rcentage cell viability were 4.36% and 0.28 % respectlvelv, as show In fig (2). 

When T0-47 human breast.cancer cell was treated with various concentration of plnostrobln 
~ r 48 h, were examined under a phase contrast microscope they exhibited distinct morphological 
11 atures of apoptos/s, such as cellular shrinkage and formation of apoptotlc bodies , as show In fig 
( ). 
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Fig. 3. Effect of plnostrobin on morphology change ofTD-47 human breast cancer cells (phase
ntrast microscopy). A, untreated cells cultured ( OMSO 0,1%). 8. cells were treated with lOp.g/ml 
Inostrobin . C cells were treated with 50 ~ml plnostrobin D. cells were treated with 100 p.g/ml 

plnostrobin for 48 h. 

After 24 hour treatment of TO-47 human breast cancer cell with 10 , 50 , 100 J.ag/ml 
p nostrobin , nuclear structure using Acridine Orange I Ethidium Bromide (AD I EBl staining, 
e amained using flourecent microscopy, exhibited condentation and fragmentation of some nuclei, 
a shown in fig.(4). Uve cell will appear uniformly green.. Early apoptotic cell will stain green an 
c ntain bright green dots in the nudel as a consequence chromatin condensation and nuclear 
r gmeritation. Late apopt6tiC cell will sliow coniferised aiic often fragmented iiuClei and also 

rporate ethidium bromide and there for stain orange (Spector, 1998). 
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