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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. urinaria 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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(a) (b) (©
sUft 3.1 warasmsanagnlfitusanistieandianzadtilnaeweis (o nguAAx (b)

ngw 0.5% DMSO @slfifludavinazans uaz (o ngwansarin (500 pg/ml) nawiliusauniess
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
wo >
9_0 40 ~ O
X = ‘ %\. O
o<& S~ 4 1 e
% 20 %"'——-— L 2 14
R e I
= 0 - 0 x
I l I I I 1 I
0 100 200 300 400 500 600

P. urinaria concentration (ug/ml)

514 3.2 mwﬁ’uﬁ'uéfswdwmwLﬁuﬁ”wmgﬂ?&’?uai'aé'mﬁﬂ'lscf%@@ﬂfﬁwu?u state 3
WAL state 4 Lmzﬁifaﬁhﬁ’ﬁﬁmsmu@uﬂﬁsi;iﬁﬂ?@wfaqTNTﬁﬂ@utﬂ‘%ﬂ m"fmwimqmﬁﬂ 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, (&

ﬁqmqwsﬁugﬁ'ﬁ 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 1 160 pug/ml P. urinaria AN g\
¥ Extract
S inari A rta g
8 50 - 240 pg/ml P. urinaria
2 Extract s
_S N}.’:M,’:‘b';p:‘,.\%?»:_mﬁ Sng i g ‘{M 3
i v . " S Al
w0 1
cdcl,
30 T T T T T 1
0 50 100 150 200 250 300
Time (sec)

(b)

400

wo ]

420

m . "
- 180 P. Urinaria extract (80 pg/ml)
i et 00 .
2 M0 |
[} 320 ‘IWM‘"NM“MM
- 300 | .
= 20, Rhodamine123
8 20 . ‘
c M \
(] 220 | \
8 200 |
q’_) 180 i \I.me*‘m"ﬂ"'w
(@] 160
3wl
L 120

100

00|

o,

40 |

00 8 10 10 20 20 X0 3%
Time (sec)
gﬂ‘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
WednAynuadfilaauiy Cadl, Fafuasfifisnsanuinvin i lulnreuniinnisuos

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 NSAANRUAIYBIFITRAAGNLATY P. urinaria AITHENIARMAS

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
>
s
2 04 T\ =* —+— Control
3 1 —— DMSO
c
— 0.35 - CaCl,
Q *
8 i —— P. urinaria
Q 03 - i
O I *
2 I,
T * o«
S 025 - T
S BT
L
0.2 . = —
0 25 50 75 100 125
Time (min)

E‘Uﬁ 3.5 N@%@Qﬂﬁiﬂﬁﬂgﬂ?ﬁ?ﬂ SIALNNLL swzlmfu‘[m ﬁﬂ%l,ﬂ%ﬂ?uﬂ’]iﬂ’}ﬂ AN N5HLEN

I
aa A a

DBENVDINIG wudransanialdinasanispuansinaatuiisdAgynatindedeuiy
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
prndnfusaaduzZoi  HepG2  Twemddesenanaiiselfinenenaminalnnisesn
qrisrevansarpiieliesuieanuiuisdoradunds  wasnudiassinnsduananig
HaaNBIaNIBITARNLEIFU  HepG2 MAI9INTNLNIUITIUNTIHUEINUGN 91891398
Lﬁlmﬁugﬂsfﬁafu 2 HARlNNNTRTAaNTES [FuA P. amarus (Rajeshkumar and Kuttan, 2000;
Lawson-Evi et al., 2008) uaz P. urinaria (Huang et al., 2003) 91NN15ANEINTTNTLAUNNT
yelaneaad HepG2 ANun1asidds wudn P, urnaria feyafiuasnds P. amarus uaz
fiufinguiidn nalnnilsivinBiAnniamsuesead e nsgodanisinmaunfves
Tulnrewedslunisadn ATP  viligadnisunuaaundssmiiinfutiTuaensausineg
(Bernardi et al., 2001) Fsruniafnuilavsauinfinansasadagnlstueiin P, urinaria
Fan157i9HYes [ inAe e dud Aoy

nansAnEdnanaiieandianueslulnaeuadssinnisfneiinud asadn
antitunszdunamalasasulnnamednly state 4 udlUfudantamelaly state 3 ¥inls
fndiail RCR anmy wanisnarevdunzdtansadagnistusanaya idnuanenis coupling
FENTWNTLUINNIG respiration T electron transport chain LaeNTeUIUNIT phosphorylation
Foazdanaliadne  ATP  anas quassnaneesasaringnla i il
m;lufwiﬁﬁmﬁu%ﬁimmuuﬁﬂmﬁ Elingold azmtdy (2008) %qwudﬁm‘mzju prenylated
flavanone ﬁ%l@ 2',4'-dihydroxy-5"'-(1""-dimethylallyl)-6-prenylpinocembrin ﬁﬂﬁmfﬁﬂﬁﬂiﬁﬂ
4999 Dalea elegans nazdnnnamalannslulnnamedely siate 4 snsziFeadufdudanis
wielaly state 3 WONIINTHTITTEINNLN C-methylated flavonoids FantimlEanniias
Myrica gale  Linn. @@ﬂqw“éﬁﬂfﬁfﬂmﬂ@um‘%ﬂ@gsﬁuﬂqu uncoupling  (H@H1TOLAR
NFLUINNIT oxidative phosphorylation T8 (Mathlesen et al., 1996) qw’%sfuﬂ'mﬁu 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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nanuazazas A lasT (ipophilic weak acid) 3Ana1nns7ing phenol Twansisznaud
qw%ﬁ@mﬂ’j"l protonophoric effect ¥in T proton gradient 9194 2 ATUBBY inner membrane
1alulprendsaansll narelulnrewndsliauisnasts ATP 8 uanainiusdonudn
epigaliocatechin gallate Ainusnlugndaauaziilaseadneiilsynausiaams) polyphenols fis
ONENILAU state 4 wavdUES state 3 respiration F9MY9AAAT RCl index Lgufiu
(Trakamrungsee, 2004) WinluUlfsnndnansusznaungs phenolic Tuansaringnlilusnauiv
dldv a | o & o = .dl & .dy 1 [
A9NTSURArR UABNATLTIN19YIN9THYe9 N InaeusEeinu Tun1sfinennsad usazidiy
aslaiuwsnfiugasiinisfinuiefgaissly
A9 lHans rhodamine 123 i1 probe TWn15FARINNTIUAENLLIRIAIINGIN
Ang WA (membrane potential) 289 ulnAaua3eidudsfieensuiuwiall (Baracca et dl.,
2003)  laefindnniafidnnasui wlnreuadeadeiuasyinld  rhodamine 123 A
fluorescence quenching reaction LLmﬂf]ﬁ%mﬁ@mmmeLL‘]J‘JDT‘LAGWN membrane potential
A ) ' ¥ A o o/ = Ay o
1fl8991n membrane potentidl AR MLARLSINGN W lUABIAREUATNINNILTHLAZIN

wR e ATP sl ATP synthase wslfiasannAsnenaadniisnzaniun1sdn

]
=

fluorescence quenching reaction 284 rhodamine 123 FaNIATATIRINTEZNINAT excitation 9
ANENIARY 500 WITWNASUAZAT emission TIANTHENIARN 527 WAIWINAT LA RTBIENS
afingnlilunnsAneniisunaiddn TunisdnuidgasaliFvinnnameasslasld probe wfin
B9 11 Alexa a8 Safronine WipssnngsnsdasmannenanRui IndIAeeT AnUsyanoy
500 WA lWLNAS
dasenuiiufieansumininludn nsuaneeslnaemnsasunso iuseizsn

pHEENTnNNsAUARNMIHTdnesnsasulnrBuAS A (Norita et dl, 1998) uaziide
TﬁwmﬂuLLﬁfijflmﬁﬂﬁ’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


http://www.ncbi.nlm.nih.gov/pubmed?term=Baracca%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14507434
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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
sandiannnslnnemedelnedqniidunis uncoupler uazdiudantaang ATP T state 3
asanngn i luiinaseanisauannisnudnesnvasansreninsties uazlifinasanis
nds cytochrome ¢ fariugsiinaliifinnismsrnsad eraduliliduinantarasss
matipandiaweasulnrausdadundn namasautunisnuifdedenioazns
wiksAe \funtafnelnel¥aeadmen Weswinasaianenuinazfidasznoufidiu
aawnilianEnenaneriia qrsidatuannaaasasataenuinasiukasiane
qNBINNEISLAT NG FounaHUNIBsNIBNadgnEIesEnsanaTiantls snAduesd
Usglamlnndwnnanansausnanstassneudgrsennsmaaey nesvysntessi

o/

2ENONBNTURATBUABHNAANLANNINITEH
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