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Abstract

The extract of Phyllanthus urinaria Linn. has long been prescribed in traditional medicine
for treating various diseases. Its antioxidant, anti-inflammatory and antispasmodic activities
have been reported. It is believed that P. urinaria has hepatoprotective property against toxic
chemicals and is used as an adjunctive treatment in patients with liver cancer. There is
evidence suggesting that P. urinaria possess anticancer activity. Moreover, the principal
investigator has found that P. wurinaria extract decreases human hepatocellular carcinoma
HepG2 cell viability. It is widely known that apoptosis signaling transduction can also be induced
through mitochondrial pathway. The purpose of this study was to investigate the effect of P.
urinaria extract on mitochondrial functions.

The whole plant of P. urinaria was extracted by 50% methanol. Rate of oxygen
consumption of isolated mitochondria was determined with a Clark oxygen electrode. It was
found that the hydromethanolic extract slightly stimulated mitochondrial state 4 respiration but
profoundly depressed state 3 respiration and respiratory control ratio. The extract had no effect
on mitochondrial permeability transition and cytochrome ¢ release which were measured by
spectrophotometry at 520 nm and Western blot method, respectively. However, in the present
study, the measurement of the effect on transmembrane potential was failed because the
absorbance of the extract interfered with fluorescence of the probe rhodamine 123.

In conclusion, the data showed that hydromethanolic extract of P. urinaria which has
been shown to possess anticancer activity impeded mitochondrial function. The extract showed
little effect on permeability transition and cytochrome c release whereas impaired hepatic
energy metabolism by acting as uncoupler and inhibitor of mitochondrial oxidative
phosphorylation. It is suggested that the latter effects may contribute to the cytotoxic action of
P. urinaria extract. The active ingredients which are responsible for these effects on

mitochondria need further investigation.

Keywords: Phyllanthus urinaria, Mitochondria, Oxygen consumption, Respiration
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NMINARDITET 4 ASIaINNTsEENHInARARLENGY 1 LanTivinnnsldansania favinanauas
ADP  sxylaagnesd saaeiiszylibudnns Wudnsnisldasn@iaumioeiv nmol

Oxygen/ml/min
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U 3.2 \iunsuanenaravansariasiednanistieandianees  lnreunds b
mamela state 3 Wag state 4 FiAnaEndising q Aaus 0-600  pg/ml wudaaadATL
fuddnarniamalaly siate 3 atineuss usinazuniamnelaly state 4 Entios HaTBIFNT
afipstanistienndianeedulnaomededinlluuy dose-related manner Ladumnirndeil
mamuanniaelagaiiudngidaussndnednginisldeandiauly 491 state 3 sio state 4
wiawudn ansafaviniisefinisnauauniamaleres il lnaennssanaetnsinudn

LAY URNANTI9EUEINISANe e I state 3

5 100 —e—State 3 -10 2
= <
o
= 80 - - -m - - . State 4 8 =
— o]
2 < > — -a— -RCR =
SE 60 L6 =
E O X
Z = O o0
63 40 , =E
 E T S
o< S~ t e
% 20 %"'——— L 2 14
IR S S A
< 0 L0
I l I I I 1 I
0 100 200 300 400 500 600

P. urinaria concentration (ug/ml)

514 3.2 mwﬁ’uﬁuéfswdwmwL%'u%wmgﬂsféﬁuGi'aé'mﬁms?%@@ﬂfﬁwu?u state 3
WAz state 4 uazsamsziinisauanntsnelavadlulnaaneie Aluusiazqadie mean +

SEM; *, # uaz T nH18il p < 0.05 WHUAUNFNATLAN; n=4

3.2 nA2BIRIsANAREANANSANgsznIeiuuanuaz Twrasiulnaauase

Ul 3.3 usaanantaarauLavdiusadinisinAnEinsAngsEdndLenia:
Tuvaslulnpouadelnel cdcl, (1 pm) indhnazi nudiasnsadaniadsuuasnas
ddndiinaesiulnreuedelael¥ rmodamine 125 i probe THmmdisiganesmls
(Baracca et al., 2003) #AdeAmaansliansannsaniy CdCl, WUdNAINISBBIUENAINIS
N9LAUATY CACl, ARaY wSlannieinasatamunsadesiunisyinans proton gradient 1¥3e
AINsINaFndsEang 2 Fupeasusileesilnaeueisainnisininees cdcl, (&

(?an‘mwsfugﬁﬁ 3.30 WANAITINTADATINIUTLIINAT excitation NAINEIIARY 500 WAL


http://www.ncbi.nlm.nih.gov/pubmed?term=Baracca%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14507434
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AN emission AAINETIARY 527 BBIENTATIATINTY rhodamine 123 Tuasazanei
Usnemninlmaemaae wudminl9dn fluorescence intensity 289 rhodamine 123 $a fid
uanalilugu 3.3b nafilifenans uanalifiudinisgenfuussasssainfinasens

AANALUGIIBY  rthodamine 123 ApvasauiAslamnsalddananesansardagnlilusia

fingd inaas nlnaaueEs 15

(a)
80 -
70 1 80 ug/ml P. urinaria
g Extract
c = =
£ 60 - 160 pg/ml P. urinaria A A\
@ Extract
c . . S
& 50 - 240 pg/ml P. urinaria VA s
2 Extract s
_g 'N}""Mv"‘ﬁ'l ety "3":."_.“-1& ek anpdovy “’""VJ‘:‘
2 .
w0 |
cdcy,
30 T T T T T 1
0 50 100 150 200 250 300
Time (sec)

(b)

400 |

o]

420

m . o
- 180 P. Urinaria extract (80 pg/ml)
2 .
2 M0 |
Q 320 ‘lWMW"’NM"MW
- 300 | .
= 20, Rhodamine123
8 20.. ‘
c M \
(] 220 | \
8 200 |
q,_) 180 : \.MMM*~M"’"M'“
o 1)
> ol
L 120

100

L)

“)

40

2 |

00

80 10 10 20 20 X0 3%

Time (sec)

P —
=

31J‘ﬁ 3.5 N@ﬂ@dﬂﬁiﬂﬁﬂgﬂ?éﬁﬂﬁi’a Fluorescence intensity 284 rhodamine 123 (a)

nan1snsziulnlnnanundadan CdCl, snuiuazbifiansadn (o) voeibidilnnewess
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3.3 naPaIRIsAfaRe (W Inrawese tunsAruANNsHtNEneanaarns
desanidaifoymtunisiaamusineindssndreduuenuas e ilnaaueas
aAEnenAsfitat o daqiudnfiudesinnmniilunisganfuuasnsaaiivianiing
i1 probe UASIFRAPAIANITIUNINNNTANAWRANZEY probe FATBAIFVITNTITMATBUNS
sanisuanvesulpreuededaiuisonsud hiusidsnanmuaunsalunsauannis

Hdnesnzeslulnpenndaum Wesenidunisindinisganfuuasaanuenanand

|
=

520 wlumas B9lfvinnsnsaeaeuudadnansainlgananuasiinasenaaanil fagUd

Y

1 =

3.4 89 (SRATNNANITNARBINUANEITHIA B [$VIN 9 (I menLsB e A antTua g wasings
o o a aa 4 o/ & [~ . ] o U a
WednAynuadfileauny Cadl, Faduasfifisnsanuinvin i lulnreundfinnisuos

FaqUil 3.5

35 4
25
15

05

Fluorescence Intensity

150 200 250 300 350 400 450 500 550 500

Wavelength (nm)

U1 3.4 NSAANABUAIBIFITRAAGNLATY P. urinaria ATTHENIARMA

3.4 NRVBIRISRIAGBNISWAY cytochrome ¢ AN (N IRADRLASY
HaNIMAanI U7l 3.6 Fuliudaunuaninismaaes 3 A59 wanslAindransarin
Tafinasian1s9aa cytochrome ¢ anlnlppendenieluszazioan 10 wififitudaaans

A anusil CdCl, Faiiu positive control ¥i1% cytochrome ¢ MAIBBANILANTY
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0.45
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£ 04 T\ * —+— Control
3 1 —— DMSO
c
— 0.35 - CaCl,
Q *
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Q 03 - i
O I *
a Tx o,
T * o«
S 025 - T
S "R
L
0-2 T T T 1
0 25 50 75 100 125
Time (min)

E‘U‘ﬁ 3.5 Nﬂ%@ﬂﬂﬁiﬂﬁﬂgﬂ?ﬁ?ﬂ SIBLNN LUi%’ZI’B\‘iTNTﬂ ﬂ@utﬂ%ﬂ?‘uﬂ’ﬁﬂ’)‘u AN N5HLEN

I
aa A a

ABNVBIFT  WUIE9ENA BiKasian1TAURNdInaegeiied Agyneaiinideiieuiy
CaCl, (10 mM) Antuusiazqafia mean + SEM; * wanefis p < 0.05 Waudunguaauand

a o
FTYTLIRNAYINYK; N=3

Marker  Control CdCl, Extract

_ N

~ogi
Bilelels]

37

25
20

15
<+—— Cytochrome ¢

10

st 3.6 nazasTsaingnliluAanisnas cytochrome ¢ anlalarawase wudnans
A lHiNasaN13N13MAY cytochrome ¢ waagdl CACl, (5 M) nazdulilnlnasueBenasennsn

A KA A e
PNHETNTURINDLIEUNUNYNATUAN (n=3)



uni 4
Gisl BAZBAUSIYNANISNANDS

mafnEnilifiunsAdesasansiniaaniduios “qrnundineagn iy
5 oiin” Sewudianaadnaingnlaluis 3 sfiefle P, virgatus, P. amarus uay P. urinaria
prsdfusaaduzisei  HepG2  Twenddesenaaiidefwengnsminalnnisesn
qrisrevansarpiieliesuieanuiuisdoradunds  wasnudiassinnsduananig
HaaNBIanIBITARNLIEIFU  HepG2 NAIRINTNLNIUITIUNTIHUEINUGN H91e91398
Lﬁlmﬁugﬂsfﬁsfu 2 HARTNNTRTAANTES [FuA P. amarus (Rajeshkumar and Kuttan, 2000;
Lawson-Evi et al., 2008) uaz P. urinaria (Huang et al., 2003) 971nN15ANEINTTNTLAUNNT
yelanead HepG2 Anun1asidds wudn P, uinaria feyafiuasndn P amarus uaz
fufinguiidn nalnnilsivinBiAnniamsessead fa  nsgodanisinmanfivns
Tlnrewedslunisadn ATP  vilradnisunuaaundssmiiinfutiliaensausineg
(Bernardi et al., 2001) FsrunisfnuiiavainlUinauasansadngnlstueiin P, urinaria
fian157in9ees i lnae e dud Aoy

nansAnEdnaniatieandisnuasulnaeuadssinnisfneiinud asadn
antitunszdunamalasasulnnaumsdely state 4 udlUfudantamelaly state 3 ¥inls
fndiail RCR anay wanisnaaevdunzdtansaiagnistusanagya idnuanenis coupling
TLMINNTLUINNNG respiration %44 electron transport chain LRLNTLUINUNTT phosphorylation
Foazdanaliadne  ATP  anas quadsnanneasasaringnlatuin Hduiuluie
ﬂgufwiﬁﬁmﬁu%ﬁimmuuﬁﬂmﬁ Elingold azmtdy (2008) %qwudﬁm‘mzju prenylated
flavanone ﬁ%lﬂ 2',4'-dihydroxy-5"'-(1""-dimethylallyl)-6-prenylpinocembrin ﬁﬂﬁmfﬁ@qﬂiﬁﬂ
4999 Dalea elegans nazdnnnamalannslulnnamedely siate 4 snsziFeadufdudanis
wielaly state 3 WONIINTHTITTEINNLN C-methylated flavonoids FantimlEanniias
Myrica gale  Linn. @@ﬂqw“éﬁﬂfﬁfﬂmﬂ@um%ﬂﬂgfﬁuﬂqu uncoupling  (H@H1TOLAR
NFLUINNIT oxidative phosphorylation T8 (Mathlesen et al., 1996) qw’%sfum‘nﬂu uncoupler
ypsEsaiAdIFnAlFaINN1aNTEdY state 4 p191ingINa1aNgs phenolic compound &9
dudaaznauluaiaadn Tnefianiaaifdu  protonophoric uncouplers sinAdti#a Canton

warAny (1996) pBunagnisenaiiiniulaaanstsznoungs myrigalones oy iiin
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nanuazazanelAA il (lipophilic weak acid) 41inannnefivg phenol Tuanataznous
qwéﬁ@mﬂ’j"l protonophoric effect ¥in T proton gradient 9194 2 ATUBBY inner membrane
vaslulanemndaaaall wadeblprouaaeliansasdne ATP T8 wananidudonudn
epigallocatechin gallate ﬁWUN"IﬂTu"ﬁ"IL%?;I’JLL@zﬁTﬂ‘NN%’Nﬁﬁ‘izﬂ@Uﬁ’)%lm;lj polyphenols sl
qwéﬂizﬁu state 4 uazffusa state 3 respiration 9MVGAAAN RCI index i
(Trakamrungsee, 2004) \{iull{Fnndransusznaungs phenolic Tumﬁﬂﬁ’mgﬂafﬁsfummﬂu
a7 uRRTeUsBNatuS NI nlnaeweBefinu TunisRnunasen ezt
astaiudifufiasinmsfnenilofgaddaly

A9 lHans thodamine 123 1fiu  probe TunMsRAmINANSI AT AR

'
ad A o/

Al (membrane potential) 289 Iulnpsusdeiwaaiaensuiwinll (Baracca et dl.,
2003) Tadinannsfidmasssdi i lnpeuedeadsiuasyinld  rhodamine 123 1An
fluorescence quenching reaction LLm‘iJf]ﬁ%mfI%@mmTﬂﬁLL‘]J‘JDT‘LAGWN membrane potential
99910 membrane potential  azAatARLSIHAN T UsADIARDWTIINHIHNN I TWLAZTN

wRs e ATP sl ATP synthase whliiagannAaNenapdniisnzaniun1sdn

]
=

fluorescence quenching reaction 284 rhodamine 123 FaNIATATIRINTETNINAT excitation 9
ANENIARY 500 WITWINASUAZAT emission TIAANENIARN 527 WAIWINAT LA RTBIENS
afingn i lunnsAneniisunaiddn TuniadnundgaselBvinnnameasslaal¥ probe #in
A9 11 Alexa a8 Safronine ipgenngsnsdasmannenanRui IndLAeeT AnUszanoy
500 WA lWLNAS
dasenuiiufisansuminialudn nsuaeeslnaemnsasanso iuseizsn

pHENENTRNNaAUARNMIHTdnesnasulnrBuASa A (Norita et dl, 1998) uaziide
TﬁwmﬂuLLﬁfinflmmﬁ’mQﬂTGﬁTUTsJﬁumumﬁ@mﬂﬁmmﬁmmmqmﬁuﬁ 520 W luNAS

o £ A

AGeAUARN HIBRIHNITIAGELLATNLAT F15a0AYIN I M IaAe AT eAANITLIHIRES

e3¢

v 1 aa

dntiee agwlsfnnumnmassunadfisoniunstd CaCl, 2uage (1 mM) Bafiuaas
Windufinaudnesinli W lapawesaianisuas %wudﬂmimu%\igﬂ%’ﬂﬁﬂmﬁmmﬁmﬁi
A o o o Aan o o [ 1 v v A
AR AV NATR NRIINNANDUNITI9289 cytochrome ¢ WRINLANNDAANBITHAD N9
afnlHfinasan1angeapanaes  cytochrome ¢ 9 nlulnAsuABY N1SIfNN1INAIYEY
@ o Ao 1 = . ¢ A o o

cytochrome ¢ {UARHEIAALNNTENAAINTZUAUNTT  apoptosis  B9LAEaEaITUNTELINNIS
caspase  activation BailungzuanniavtlarasnnstninWiianiamnereaad Ol THEA
A UNTANN AR UANT AT A9 A1 N 199N 9 N AN 0 RINANIT AN T8I AIH

Remeifsusesiusueed il lnaswaeuazn1snas cytochrome ¢ Ha9e1nn1anasey
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nafiaasdngeadininiaaasundsdniaans 24 dalus  usilunnameseudululn-
pawseHinanfesdg wn Tinnsdanisuaneesinlpreuedednneduiaasiduoa 2
1n#t BT 2 n#ifl positive control Al¥AE  CaCl, wagevinliiAnnMsUINEEn9TanIEa dau
MTIANIANAY cytochrome ¢ Haan 10 1nfi @9 CdCl, asnTangzdun1anas cytochrome
Vs anuiiansaringnliluvinBiiAnniailasnulasiananagndy positive control 110
Gt msfnEAdeiiliinnianseseunarasssaingnlilusia P, urinoria wudn
asarinangniitulpeld 50% wneadefiqasneadumioiy HepG2 sudamumilainas
Analnnissangrafindsuietasiululnreweds fe Tusunaunismelavdenisti
sandiannnslnneuedelnedqniidunis uncoupler uazdiudantaadng ATP T state 3
asanngn i luiinaseanisauarnisnudnesnsasansreninstios uazlifinasanis
M cytochrome ¢ Fasiugsiinaliifinnsmsrnusad eraduliliduiaantaresss
matipandiaweasiulnrausdadundn namasautunisnunifdedenioszns
wiksAe \funtafnelnelEaesdmen Woswinasaianenudinazfidnsznoufidiv
aaiailianunenaneriia qrsfidatuanniaaastasataenuinesiukasiane
qNBINNEISLAT NG dounaHUNIBseNadgnETesEnsanaTiantls snAdeesd
Usglumlnnawnnanansauenanstasneuuagvsennsmasey esvysfnteasi

o/

20NONENTURAATBUABHATAINLANNINNITEH
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