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Abstract: Problem statement: The Multidrug Resistance phenomenon (MDR) is tleise of
unsuccessful in cancer chemotherapy. The tradjpilant is the population used as the alternative
medicine in cancer therapy. Due B, taxodiifoliusis medicinal Thai plant which is used as diuretic
drug which has never been explored as the anticautiities. Approach: Air-dried powder ofP.
taxodiifolius leaves and twigs were serially extracted by hexatieyl acetate, acetone and methanol.
These four extracts were tested the antiprolifeeadictivity on four cancer cell lines. These resldad

to successively purify two triternoids that are djimone {) and lupeol 2). Both pure compounds
were tested the anticancer properties on same rcaedelines and further investigate the cellular
energetic state perturbation by measuring the Mmdodrial membrane potential modification.
Results. Four crude extracts were extracted and two tritegms (glochidone and lupeol) were
purified and identified from hexane extract. Outigoliferative activity of both compounds respeety
showed in the 1€ value of K562, K562/Adr, GLC4 and GLC4/Adr equal2.2:0.6, 4.21.5. 3.%1.0
and 3.20.9 pg mL* for glochidone and 24.6, 4.31.7, 2.30.5 and 2.60.5 pg mL* for lupeol. The R
value, which represents the multidrug resistanemptype, is about 2 for P-glycloprotein overexpmss

in K562/Adr and 1 for MRP1 overexpression in GLCd/AConclusion: All crude extractions and two
triterpenoids show the clear evidence of anticarmefivity of both sensitive and resistance of
erythroleukemic and Small cell lung cancer cekééinBoth compounds are not recognized by ABCB1
and ABCC1 proteins. Our results also indicated thgeol initiate cell death by mitochondria
membrane potential modification specially the siresicell line.
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INTRODUCTION phenomenon (MDR) is a major obstacle to successful
treatment outcome of many human malignancies cause

Cancer is one of the major death causes of diseasey the reducing of intracellular drug target
After the treatment, the Multidrug Resistanceaccumulation. MDR phenomena often associated with
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the over expression of protein transports, cellularach) were collected and combined on the basis of
energetic state and also cellular oxidative stré&&ss  TLC behavior. Fraction 2 and 3 which eluted by 10%
obstacle was wildly studied on its mechanism tal fin ethyl acetate-methanol, was obtained as two white
out the effective anticancer drug. New moleculéseei needles which identified as glochidor® énd lupeol
from the synthesis or pure compounds of plant(2), respectively.
extraction were explored (Monkodkaest al, 2009:
Nantapaget al, 2010; Tangjaget al, 2008; Haquet al, Cell and cell culture: The bioactivity of compounds
2006). Recently, the tradition plant is the popolat were performed in four cancer cell lines (the
used as the alternative medicine in cancer therapy.  erythroleukemia sensitive (K562) and its adriamycin
The Phyllanthus genus belongs to theresistance cell line (K562/Adr) and the small defig
Euphobiaceae family. By the diversified species ofcancer sensitive (GLC4) and its adriamycin resizan
Phyllanthus, these plants have been wildly studied cq|| jine (GLC4/Adr)). Cells were cultivated in RRM
various activities such as anti-inflammatory, aat@tic, 1640 medium complement with 10% fetal bovine
anti-diarrheal, antinociceptive, hepatoprotectiwtivity serum albumin and 1% antibiotic at 37°C, 5%,G@d

and anticancer (Chudapongsteal, 2010; Kumatet al, 95% humidity i ;

’ i y incubator for 3days before experiment.
2008; Naazet al, 2007; Shanbhagt al, 2010). The The K562/Adr and GLC4/Adr are characterized as
phytochemical study showed that the Phyllanthusigen , . :

multidrug resistance phenotype by the over expoessi

consist triterpenoids, resins, steroids, alkaloaisd of plasma membrane proteins that is P-glycoprotein
henoli ds (Khatoat al, 2006). Th h Do
phenolic compounds (Khatoat al, 2006). The research .z 01370 MRP1 (ABCC1), respectively.

on P. urinaria presented the apoptotic cell death in

cancer cell lines. Anywayp. taxodiifoliusBeille which c _ Th - f d "
is used as diuretics drug in Thai traditional héerbaCY!OIOXIC assay: The toxicity of compounds on ce

medicine has not been study yet. In this work, we a 9rowth was tested by incubate each cell line (5000
to study the anticancer properties by focusing itcells) with various concentration of each compound

activity on mitochondrial. from 0 up to 250 pg Ml in RPMI-1640 containing
10% fetal bovine serum albumin and 1% antibiotenth
MATERIALSAND METHODS cultured in 37°C for 72 h. Cell viability was

determined by using MTT-colorimetric assay. In this
Plant extractions. The P. taxodiifoliusBeille leaves 2SS8y MTT will be reduced to be formazan crystal

and twigs were collected from Amnatcharoen, Thailan (OD560) by the activity of mitochondria. At 72 h

and identified by voucher specimen (BKF no. 127614)incubation time, 2.5 mg mt of MTT was added in to
It has been deposited at the Forest Herbariumgach sample and incubated at 37°C for 4 h. Aftefrttie

Department of National Park, Wildlife and Plant excessive MTT was removed and cells were washed
Conservation, Ministry of Natural Resources andtwice with phosphate buffer solution pH 7.0. Then
Environment, Bangkok, Thailand before using. Theselimethyl sulfoxide solution was added to dissoliie t
leaves and twings (5 kg) were air-dried and grinttied formazan crystal. The cytotoxic activity (Puapagopl,

be fine powder before marinate sequentially from2005) of compound was presented as thg Walue,
hexane (16 Lx3 days x6 times), ethyl acetate (13 Lx which represent the concentration of compound in
days x6 times), acetone (16 Lx3 days x7 times) andhich the cellular proliferation was inhibited t@%.
methanol (16 Lx3 days x7 times) for extraction. All The percentage of cell-growth inhibition (IC%) was
four extractions were evaporated to collect crudepptained from the following equation:

extraction and tested the antiproliferation on earell

lines. This bioactive information guided us to hat

purify and identify pure compounds from hexane IC%:ﬂ
extraction and then investigate the bioactivitysame Cra=Co
cancer cell lines. From the bioassay-guided

fractionation, the hexane fraction was separated byWhen:
chromatographic technique. The hexane extract @0.2 C, = OD at 560 nm value represent the initial cell

was separated by column chromatography over silica amount of non treated cell (control)

gel 300 g. Gradient elution was conducted initialifh ~ C;, = OD at 560 nm value represent the cell amount of
n-hexane, gradually enriched with ethyl acetate, controlat 72 h

followed by increasing amount of methanol in ethylS;, = OD at 560 nm value represent the cell amount of
acetate and finally with methanol. Fractions (500 m treated cell at 72 h
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The Resistance factor (R value) represent theompounds on mitochondrial membrane potential
multidrug resistance phenotype of such compound camodification was studies on four cancer cell linEke
be calculated as the Jgvalue of resistance cell divide 2x10 cells of each cell were incubated with pure
by 1G5, value of its corresponding sensitive cell line.  compound at the I§ concentration in 2 mL of

Luckhoff N& pH 7.3 at 37°C for 30 min before

Determination of the mitochondria membrane  mitochondria membrane potential determination.
potential (AW,): The mitochondria membrane
potential which reflects to cellular energetic staff RESULTS
each cell line was determined by using the kinetic
uptake of rhodamine B. The rhodamine B is . .
fluorescence probe that can be uptake into cell an he cytotoxic activity of cr_ude extracts_ and_ pure
accumulated in mitochondria by the defect of itcOmPounds on cancer cell lines: The bioactivity of
potential. The fluorescence intensity at 582 nnciged ~ four crude extracts and two pure compounds were
at 553 nm) of rhodamine B in mitochondria can peStudied on four cancer cell lines. The yield ofrfotude
determined due to the local quencher by formazafXtracts from fine powder &?. taxodiifoliusleaves and
crystals. The initial rate of rhodamine B fluoresoe  twigs are 40.2, 37.3, 90.0 and 170.1 g for hexattgyl
extinction could be determined and calculated amljst ~ acetate, acetone and methanol, respectively. The
the AW,, (mVolt) value of intact cell as descript by bioactivity study of four crude extracts presented
Reungpatthanaphores al (2003). The effect of 2 pure strong cytotoxic on all cancer cell lines (Table 1)

Fig. 1: The chemical structures of glochidotiegnd lupeol 2) and their physico-chemical properties
Note: Compound 1: Lupa-1,20(29)-diene-3-one (Glochidone). Crystalkite needles from C}l, -MeOH, m.p.
167.7-168.1°C (Lif? 164-165 °C). UVAES" nm(loge): 228(1.50),330(1.03) . FTIR'® cmi’: 2939, 2873,

max max

1670 (C=0 stretching of conjugated ketone), 145801 1284, 1215, 1099, 1014, 945, 871, 825 EIMS m/z
(% relative intensity): 422[M] 369(6), 300(5), 298(14), 281(20), 269(13), 25§(1227(10), 208(23),
200(24), 178(44), 167(24), 149(100), 125(32), 189(D7(34), 81(46), 77(49), 67(74), 55(7TH-NMR
(400 MHz,CDC})d (ppm): Table 1. COSY correlations H/H : 1/2; 21B/16; 18/19, 21a; 19/16; 22a/22b;
29b/30; 30/18 HMBC correlations C-H : 1/9, 25 ;&/24 ; 4/2 ; 5/1, 9, 23, 24 ; 6/7 ; 7/16a, 267, ; 9/5,
12b ; 10/9 ; 11/9, 25 ; 12/18 ; 13/11b, 27 ; 14/®,; 15/16a ; 16/28 ; 17/21b, 22b ; 18/16a, 21&, 28 ;
19/13, 29a, 29b, 30 ; 20/18, 19, 21b, 30 ; 21/29/21b, 18, 28 ; 23/24 ; 24/23 ; 25/1, 2 ; 26/7,2/13 ;
28/16a, 18, 22a, 22b ; 29/19, 30 ; 30/19, 29a, 29b

Note: Compound 2: (20 (29)-lupen-3-ol) (Lupeol). Crystals: white dées from CHCI, -MeOH, m.p. 209.3-210.8
°C (Lit.*® 210-211°C). UVAE®" nm(loge): 211(1.31) . FTIRU"® cm™: 3336 (OH), 2943, 2869, 1639, 1454,

max max

1380, 1041, 879. EIMS m/z (% relative intensityR74[M+H] *, 369(14), 368(16), 354(26), 338(23),
324(13), 306(9), 281(11), 256(12), 229(17), 218(286(26), 204(31), 192(17), 178(48), 161(26), 1098\,
147(19), 121(29), 97(23), 95(29), 79(31), 69(28(42) 'H-NMR (400 MHz ,CDC})d (ppm): Table 1.
COSY correlations H/H : 3/2 ; 13/18 ; 18/21a ; B/22a ; 22a/22b ; 29b/30 ; 30/18 HMBC correlati®abl
:1/3,5,9, 25 ; 2/3 ; 3/23, 24, 4/3 ; 5/6, 23, 28 ; 6/5 ; 7/26, 27 ; 8/6, 7, 9 ; 9/25, 26 ; 1®525 ; 11/9 ;
12/18, 27, 30 ; 13/11b, 26, 27 ; 14/18, 26, 27; 28/9, 16b ; 16/28 ; 17/18, 22b, 28 ; 18/13, 18,28 ;
19/29a, 29b ; 20/18, 19, 21b, 30 ; 21/19 ; 22/28a, 23/3 ; 24/3 ; 25/5,11b ; 26/9, 11b, 12a ; 37/1
28/16a,18, 22a, 22b ; 29/19, 30 ; 30/19, 29a, 29b
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Table 1: The cytotoxic activity present as the $llue and resistance factor value (R value) ofleraxtract from hexane, ethyl acetate,
acetone and methanol fraction and two pure compoanK562, K562/Adr, GLC4 and GLC4/Adr cell lines

ICso (g MLY) n =16

Crude extract K562 K562/Adr R-value GLC4 GLC4/Adr -vRlue
Hexane 28.0£7.5 70.0+14 25 18.6+4 33.8+13.7 1.8
Ethyl acetate 1.2+0.3 3.90+3 33 45+2.3 3.0£1.5 7 0.
Acetone 1.2+0.5 7.70+7.2 6.4 4.242.7 2.8+1.4 0.7
Methanol 2.4+1 13.30£10.2 55 6.2+2.8 14.0+4.7 2.3
Pure compound
Glochidone 1) 2.2+0.6 4.20£1.5 1.9 3.1+1 3.2+0.9 1.0
Lupeol Q) 2.310.6 4.50£1.7 2.0 2.3+0.5 2.6x£0.5 1.1
180+ )
180 K362/ Adr
K362
1707 1701
=
£ 1604 = 160
5 1 I =
< 1501 ! [ " = 1507 N
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Fig. 2: The effect of pure compounds extracted flerane crude fraction (glochidon® @nd lupeol 2)) on the
mitochondria membrane potentia#,, of four cancer cell lines; i.e., (a) K562, (b) K3Adr, (c) GLC4 and
(d) GLC4/Adr compare with their untreated cell Bngontrol)

These results revealed not only toxicity of crudemethods and demonstrated in Fig. 1. These pure
extracts but also the R value that illustrate tfletoxic ~ compounds were then tested the cytotoxic effecalbn
effect of these crude extracts on resistance cateler same cell lines and they showed the stronger tinein
lines compare with its sensitive cell lines. Frohe t their crude extract of about 10 times and the Rieval
calculation, hexane crude extract show the lowestll close to 1 for GLC4/Adr and about 2 for K562/Adr.

of R value on both resistance cell lines that & far

K562/Adr and 1.8 for GLCA4/Adr. According to The cellular energetic state modification by pure
cytotoxic result, hexane crude extract was furtherompounds. The effect of 2 pure compounds
purified and produced two pure compounds. These tw¢glochidone and Ilupeol) on the mitochondrial
compounds (glochidonel) and lupeol 2Z)) were membrane potentialA&,) was investigated in four
identified their chemical structure by spectronmetri cancer cell lines. The treatment of 2 pure compeund
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result in theAW,, modification. We found that lupeol REFERENCES
can reduce thaAW,, of both sensitive cell line K562 and _ _
GLC4 but not their resistance cell lines K562/Adda Chaturvedi, P.K., K. Bhui and Y. Shukla, 2008. Lape

GLC4/Adr while glochidone can slightly redude¥,, Connotations for chemo_prevention. Cancer Lett.,
of GLC4 (Fig. 2). 263: 1-13. DOI: 10.1016/j.canlet.2008.01.047

Chudapongse, N., M. Kamkhunthod and K. Poompachee
2010. Effects ofPhyllanthus urinariaextract on

DISCUSSION HepG2 cell viability and oxidative phosphorylation

by isolated rat liver mitochondria. J.

Phyllanthus taxodiifoliuds a Thai plant used as Ethnopharmacol., 130: 315-319. DOI:
diuretics drug in Thai traditional herbal medicifiéhe 10.1016/j.jep.2010.05.010

cytotoxic on cancer cell line not only show the Haque, M.E., H.U. Shekhar, A.U. Mohamad, H.
anticancer activity of all extractions and pure  Rahman and AK.M.M. Islamet al, 2006.

compounds but also the anti multidrug resistand¢e T Triterpenoids from the Stem Bark dfvicennia
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trees. Its bioactive was reported as an anti-leikemd ~ Khatoon, S., V. Rai, AK.S. Rawat and S. Mehrotra,
anti-inflammatory (Saleem, 2009). Our result showed 2h006' r(}:ollmpahratlve phgrmacogncr)]stlc hstudles | of
that lupeol can disturb the cellular energeticestat the tl()rz'(a?FS)) gsagtol:-smsfgfleefs: J'Z()E(;Sngé)ozgmaco "
mitochondria membrane potential modification of two PN T 1-1€P. gy

" : C L Kumar, S., D. Kumar, R.R. Deshmukh, P.D. Lokhande
sensitive cancer cell lines which involve in thiiation

! and S.N. Moreet al, 2008. Antidiabetic potential
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(Chaturvediet al, 2008; Liet al, 2005; Nigamet al, Fanget al, 2005. Ganoderic acid X, a lanostanoid
2009; Reyes-Zuritat al, 2009). triterpene, inhibits topoisomerases and induces
apoptosis of cancer cells. Life Sci., 77: 252-265.
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