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Phy llanthus niruri #iH¥5 HBV-DNA RV x5 —¥ K}
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Phylianthus niruri (P. nivuri) i3, T 54 Y FEPLEHEORMBECEVvONTE-%E
WYTHB, RRENTORIGRIEBWTBEFA Y 4 )L X (Hepatitis B virus; HBV) Rt v ¥
F v 7L 74 VA (Woodchuck hepatitis virus; WHV) O RZEYE DNA RY 2 5 — ¥ & 2 4|
T5ZenRESNT. $E, P oniruri AKHEY 2T, WEME HBV-DNA R ) 25— EESERD
1> DNA SR ERICEZ 28 L ZOERABFEC O WTRE L. P uine: KT, SEBEHNI
BWT HBV-DNA R) X7 — Vi ARKEHEICHET 2 L L bz, D T4DNA BV X5 —
¥, Klenow 757 A b, DNA RV AF—-FL IRV M) BHEREEMABY 1 L X (Avian
myeloblastosis virus; AMV) BROMEEEZICL 2 DNA 2RRZ ML CHAKCHEENELTT
ZEPBESh Lol ELZOERABFRCEAL T, HEBRE T AL - OEPER LR X 7L
ZFFOBRECED 3, DNA SEBER BNt ORENE £ OMOEZN 2 HEEERIC L 3 TE
HERTRE NS, BOMBEERECHITIX IR IV FFFF—¥oT 4 ) 41— ¥R UEEEE
BRCHL Tk, DNA A BREEHEEMR LBV I EHBETC S W IBREER B Er» 51,
;wofz. & 6w HBV EEFEMEL HB61L 2HV 5 HBV EHFER T, P. nirwi ii¥0
BEHNKL. 1y 8/ml T HB611 filEA T HBV-DNA O#E50% MG s, £ -Mlastr» R85
NBREE, >16p 8/ml TH 7. P.oniruri B OBEREEWE S, HBV OERRICHR CHEYE
DNA RV A7 —EEEEZME L, FRCHT2HEEE L L COFRAESTRR SN 3 LA, BEE
BEXravoid s DNA SRBECH L CHIIEIHRERT I Lr o SBAYAVAF L LTOHE
BN TEEShS . BRRSORBE - BEE oL TRBEERSTTH 2.

Key words Phyllanthus niruri, HBV-DNA Polymerase, reverse transcrip-

tase, antiviral agent, HB611 cell line

HREHMIZB T 2 BREFLY 1 VA (hepatitis B
virus ; HBV) OR#RW» 6, BL Z 2ALU LD
FrUT7—H0drHHEA TS, 2DKETIIE
EREEF+ V7 —TH 38, KI0%DF+ ) 7—Ii3
BT, HEZCRITT 2 L Ebh, £, FER
EDVAZT7 728 —Th3 I MO ERSTH
5.

BRIFRDOE@ML, FFEE~OERE X HBV OF
BRI SBEELKE 2R LT\ 5. HBV DR
Yook pEEITA T, BEBIZET > T HBY OER
TSRO SN D 2k, MICHESAO HBV #E
OMBIZ L > THREDOHET 3 EANEET LI L
% Y OBFKHBRRE, BEBEL L ToBIREBMERZD
RFREE, ThbbRBEYANVAOKBERZIMEL, &

Abbreviations: AMV, avian myeloblastosis virus; [a¥®P] dCTP, deoxyeytidine 5- [«

2P] triphosphate; dATP,

deoxyadenosin 5’-triphosphate ;

dGTP, deoxyguanosin

5'-triphosphate ; dTTP, deoxythymidine 5'-triphosphate ; DNAp, DNA polymerase; DTT,
dithiothreitol ; EDTA, ethylenediaminetetraacetic acid ; EGTA, ethylene glycol bis
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SERDPSTANVAEHRL S 25V 4 L AKIOH
ERFLHEERTHWS. LoLleds, ZThETBE
BRI L CHEEL L BRI RN s hTs
o4 ¥ =7 xR Ara-A? R EDH T A4 VA K
CBL TR, BISEASD 2BESRBIN, %20
REHRIZBWTE HBe HUROBMERIZBSHAE
DU~30BEBE L, HTLLHETNSHERDENSE
ERNTORWOBEIRTH 2,

198741 Venkateswaran 522k > T, H{ 55
AV FERLEM THEOREGRBEICHVWLATS
iz Phyllanthus nivuri (P. nivuri) &\ 5 BEEY O K
HHH, BBRENTO HBV RUw v B F v v 2 fF
#£ 4V R (woodchuck hepatitis virus; WHV) 0
BWRICHBT DNA R Y A5 —VEELIGIL, m#Ed
® HBs 38X WHs HiEAMMi2 T3 2 & R s
n, vy RFvv 7 (Marmota monax) % FA\v> -1
FRTZOHMRZODVWTREE L. & 5121988412
i Thyagarajan 692k >T, HBV v ) 7 — @&
AT 5 AMEREREBSTbAMmERD HBs HiE A
flix T3z eBMEsN, BEFLIINT 2 %
ELTOMKRZRS L UFRESTRR I L. LHL
296, HHYFOBEEMEOSFREPEER VI
WTERE TSP SN TE ST, ARV ZOKE
ED2WTHHLMIZ IR TR,

I THEEEE, RHREZBWT P niruri ki
HERWT, BBRENTORIGR 20 HBV N
T DNA R Y 25 — CiERR UMD DNA &5kBe%
52 2B ZOFRABFC DL TRELE.

HEs L UFE

1. P. niruri K 0 REE

SEFRBRTE T P.nirwri AEHO W EL |
Venkateswaran 52D HIEICHE L. TRhbBERL
Yo P.owiruri GEYIRR) 285 <BBEL, #1408 %
200ml OFEALBEEL, 60°C2 BRI, B E®
RGO LL. ZOREWEF A OY XY a2l
TH®L , Beckman JAI0 0 —% — (Rw 272>y
Ny, H/IR) W T20°C 8000rpm 1 BEREEL L. & 5
W, ZOLE20.45umI YV R7 74 0% — (HAK 2
VR7, BE) CTHB L7z, P. niruri KO8
B, MR e BOoBRERIzTELL.

II. &FEMEH,» >0 HBV WF 0

BHED HBe fi* v ) 7 —BE» &AL 7- 5
EREMED & & o EEEARER LB CTHBEL 2.
TEN ®RE® (10mM Tris-HCl &%, pHS.0,
100mM NaCl, 0.1mM ethylenediaminetetraacetic
acid (EDTA) ) 2 & L7260% D> = 8% 3ml @ _F
20%D Y a M 4ml #BEL, s 520 LizmE
A2 EBL Beckman SW28 m—% — (v 72>
Y w8 ) 2T 4°C 25000rpm 5. 2585 ElsE O L
HBV R FESEERL. 208 TmM 12k 5
& 5w CaCl, #¥INIL 2 #47/ml @ Staphylococcus
aureus X 7 V7 —¥ ST (R—Y vyHF—"1n 4 ALl
ZA, BR) I T3TCI053AHE L, BC#EE 10mM O
ethylene glycol bis (2-aminoethyl ether) tetraacetic
acid (EGTA) #HML RIis2Ei1L s w7,

DEZDRAWE, 3ml D60% > = FEHIC 3ml D
20%y a IR EE L /- L ¥ Beckman SW40
U= — (Ry 72>y %,8r) T 4°C 35000rpm
130efEE O L HBV R FEsr 2 EILL 7.

. W#EM HBV-DNA 1 X5 —+ &%z

HBV R FEFEE 2 REESA NP-40 MmL
(HBV @ core #EH &% 3), MgCLOBETC41E
DFAXFRYR7VAYR3) VEBEERR, () #o
HBV-DNA #&8L LT, HBRENT (+) HoME
RiG#{THE7:°. DNA ¥V X5 —ViEM I, DNA
BRI HES [2-2P) deoxycytidine 5-triphosphate
(dCTP) OBV A& L DFIEL . REK HBV-D-
NA RY 25—V ORBHEMK I, 50mM Tris-HCl
&, pH 8.3, 50mM NaCl, 7mM MgCl,, 0.1%
NP-40 (SIGMA, USA), 67 M 3dNTP (deoxyade-
nosine 5'-triphosphate (dATP)+deoxyguanosine
5'-triphosphate (dGTP)+deoxythymidine 5-tripho-
sphate (dTTP): SIGMA), 1 4 Ci [« -%P] dCTP
(>3,000Ci/mmol) TfTw, FA ZHORIGEB I
HBV KFES 0 | «—FEOERBED P. niruri
REEDEMZBEESOL | & L. BUSIE3TC 3R
BA > Fa~—bLEE, KZTERAEL7 2/ -0
B E DL Eh., 72 /=0 Zuoakil A
H#&, =5/ —LiE%1Tv, HBV-DNA %304 )
o TE & ®W 26mM Tris-HCl & #% , 1mM
EDTA) icHsa vz, B0 —8%1.5%7 ¥ o—

(2-aminoethyl ether) tetraacetic acid: HBV, hepatitis B virus; PBS, phosphate buffered
saline; P. niruri, Phyllanthus niruri; SDS, sodium dodecyl sulfate ; WHYV, woodchuck

hepatitis virus
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AL M TEBERE ET o7 FAFTIA T THE
WERRE, VI Iy TREHEXBRT 4 VA
(X-Omat AR 7 4 v & XAR-5: Kodak, USA) ik T—
80°CTA— LIV T I 7 4 —RfTol. & S
OREO—E %, BE2.3cm © Whatman DE8L €
O —RA » N—,¢— (Whatman Ltd., England) i A
@w b L%, 5% Na, HPO. CEe¥ L, TO®RK,
Iy LTHELERSET, YVFL—F B
(x> 1000mi, PPO 5.0g, Dim-POPOP 0.14g:
PACKARD, USA) EANTHEY ¥ FLv—varA
vy y—i THEL .

V. fanfEEn DNA K A5 —HEMRIE
T4DNA FU Ax5—¥, DNA XU x7—-¥1,
Klenow 75 7 A > b AT P. niruri KEHH O
HMBREUERBFE OV TEL ORE 2T, 7>
~1L—» £ LT Hindlll iz T#H1t L7z pUCLISDNA
LEL, £ DNA ®Y £ 7 —¥RIGHERIZATO

BHETT .

1. T4DNA ®Y 25— ¥ RIGHHK

33mM FelE b ) A EEK, pH7.9, 66mM EEBR T b
Y, 10mM B~ 7 A V7 4, 5mM dithiothr-
eitol (DTT: SIGMA), 67 M 3dNTP (dATP+
dGTP+dTTP), 1 uCi [a-*P] dCTP (> 3000Ci/
mmol)

2. DNA RV 25 —¥ 1 RIGHAERK

67mM ) »E A ) v AW, pH7.4, 10mM
MgCl, ImM 2 A VA F x5 /=, 6TuM
3dNTP (dATP+dGTP+dTTP), 14 Ci [a-2P]
dCTP (>3000Ci/mmol)

3. Klenow 75 7 4> b RIGHAERL

DNA #U 2 5—¥ 1 KISHMHER {67mM ) B
) AEEER, pH7.4, 10mM MgCl, ImM 2 AV 7
“Frx# /=0, 67 M 3dNTP (JATP+dGTP+
dTTP), 1 4 Ci [a-7P] dCTP (>3000Ci/mmo))} &
RO b D EREWV.

EREBIHLTTF Yy 7v—h DNA 14 8, &1
EE% (DNA KV A5 —¥) 0. 1B{uBERL, —EDF
RBED P niruri KEEYE M BERS L]l £ L
#o. ESIZ3TCI5A 4 v ¥ ax—F Liztk, KA T
aAL7z/—VEMicX h@ElEsgl. 72/~
Noe zoukLABEE, =¥/ —LREETY, ®
IGEEY DNA #30p 10 TE EERCERRBI Y.
SO —FEL 5B T AR — AT NI TEREE LG
BB - IVATFTT 1 2iTolz. 85K
%y oz %, Whatman DESL £ v o —2A « R—
JS—zFuw b Uik, 5% Na,HPO, CH#EL, %

Dk, TF/—LTHBLERIRTY YT L —
§—BHWCANTEEY Y Frv—Yay AT~
CTRIELT:.

V. #EEBREMENE

bV BBEEEER S MR 7 4 VA (Avian myeloblas-
tosis virus; AMV) RO BEERER (X—V Y H—<
g MUZA) 2BV T P.oniruri KEHYOZHRK
CIERBEIC OVWTRN 2{Tok. 77V —bel
THEEREEES &5 10 poly (A) « @T)¥(R—
Dy F =g AUZH) 2RV, PEEEER
FEdE I3 50mM Tris-HCl #2873k, pH8.3, 50mM
NaCl, 10mM MgCl, 5mM DTT, 10 Ci [a-*P]
dTTP (>3,000Ci/mmol) TIT\>, FNENLDORIGH
thr MEEE R0 18, 77V —1 500ng & —%E
ORERBED P. niruri AEHE 2 ML REES |
Y U7, BEISEATC20534 v Fa—b L, 7=
J— Nz koL, 72/ —)b s JEER
LAEE, 2y /- ETY, RIGEDEI0
ulo TE EERCEBRE Y. SApo—E,
Whatman DE81 Ao —RA « R——iZ72 v b L
724, 5% Na,HPO. TH¥#L, 20K, =¥ /-
LR LR T, Y FLV—F —BRICART
Wy Y FL—vaye v vy —iCTHELL.

VI. HBV E4 MMk HB6IL =651 2

HBV %R

AEEBZ B L THERTOY A VABERCBTS
% HBV BB 2 RT3 0, KEAFHRTE €
vy —RMETFHRERETANNM, RER—SE»L
HBV fE4sesiias HB61l o5 2RI 2.

HB611 $Rs® i3, t b AR50 o B e SR ik
Huh6 @19 CRTEICITYT LD HBV 7/
AbHEAGAENEEIC HBV £E4 L, #i HBV %A
SR £ LT OB B ESRE & e R MR T
%2 . AEBR T, Nagahata 59 OHFIHE>TH
ToZEel{To0k.

1. fHRasREE

HB611 MifEIE, EE 35mm D67 =)V 7 FAY—
#4 vy a (Costar, USA) #Fiv>, 10%4 R RILE
(General Scientific Laboratories, USA) mgn sy
Q%4 — 7 L (GIBCO, USA) i& Geneticin
(G418 ; SIGMA) 2004 g/ml N2 TosEHIz T 2 B
mELR, gz zh 2 h—EBRET P niruri
m%ﬁ%%szSEﬁﬁmﬁﬂﬁﬁbfzﬁﬁ%E
Lizte, &F4v¥akb DNA PRI L7

2 . DNA #iH

Griffin 52 Q7 LA VECELTUTO I &S
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mn pTk-Neo Jd HB M HB ) HB m

s> MRNA

Pregenomic mRNA

DR1 DR2 DR1

Reverse Transcription
single-strand DNA

DR1 DR2

partially double-strand DNA

D1
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Fig.1. The integrated HBV genome in HB611 cells and replicative intermediates of the viral
DNA. Three tandemly arranged HBV genomes were linked to pTk-neo neomycin resistance
gene under control of the thymidine kinase promoter from herpes simplex virus. The
neomycin-resistant transfectants were selected and tested for those that expressed the s and e
antigens at high levels. The 3.5-kb RNA acts as a pregenome and is reversetranscribed into
full-sized single strand (—) DNA (S). S is then used as atemplate for the (+) strand DNA
synthesis (D1). This (4) strand is incomplete and therefore the product is obtained as
partially double-strand circles (D2) or its dissociated from D1. S, D1 and D2 can be separated
by electrophoresis.
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ffok. &F4 vy 2 0fifE, V v BREFEEK
(phosphate buffered saline ; PBS) 12T 2 EI%EHR L,
FAwyadHizb0.5m © TESP ##H (10mM
Tris-HCl & &%, pH7.4, 5mM EDTA, 1 %
SDS, 100 g/ml a7 7 —¥ K (=Y Y& —=¥
NA A2 ) 20z 37°C SREEEILL, 3 5K~ A4
s0F2—7RBL, 4EE0 - DEBLENSH
L7, 100xg/ml DY KX 277 —+¥A (RNase
A (R—Y v H—= g AUZRH) 2INZ65°CL05
MEEL, 2807 =/ —VRU CIAA (Z ook LA
EAVFTIALTAI—LE2 1OFETRELRY
o) T 2EMmE LA, 5/ —riERETo .
EUX L7z DNA # TE @150, 1 BB L:.

3. ¥ ¥rIToy bk

74 WA DNA OEFIZH¥ > 7ay PETERY
7.

1) #IEEEZEIc L3 DNA DYl L EXKE

HhiH U7 DNA #8701 i2xfL HBV-DNA &
L CHIMTER AL & 7 7 I REBESR Hind I % 6081
WT3TCL2BERIMML L 7 =/ — A R U* CIAA =T 2
EEE, =5/ — AL, BIXL 7 DNA %
TE SEEMH30p] CHEEL7. 2534 1% 1 pg/ml
DIFYILTOTA FERLLIEBT AR —AT NV
wTBLSWE 2T DNA 414 Xv—»—Lt LT
i Hindlll #{bA 7 77— DNA Wi zHWw7.

2) DNA BiF D7 4 v —~DEAT

WER T, 1.5M NaCl #&#:0.5M NaOH &#®
Iz T7 A Y AEE305 L, KT 3M NaCl 28
£00.5M Tris-HCl ¥k, pH7.012 T204> 2 B D50
B E{T-7:. 20%, BHERKIC LD 20xSSC
(3M NaCl, 0.3M 7 x>+ + U 7 A8 TH5 N
M=ok o— X (Schleicher & Schuell,
FRG) = DNA #B{T&8g/k. Wi, £D=hoLi
o—Z % 2XxSSC 12 T¥e¥ L REH, 80°C 3 Ref%:
WE LT DNA 2EEEL:.

3) Yu—7OER

AEBIZBWTHEA L] HBV-DNA Yo -7,
KRB I v v ¥ —RE TGS E 5,
WE#H—- S0 s @522 0. B 7o 70OHE
i, [a-2P] dCTP (>3,000Ci/mmol) # BB EH L
TINVF 754 LDNA SR Y RAT ARZTRIG
X7, 0.1% Sodium dodecyl sulfate (SDS) % &
t» TEN BEERIZTx 7 77 v 7 A G-50 (Pharma-
cia, Sweden) A v 7 AW TERREIED [a-*P]
dCTP %k L, 95°C5 /yfMm#L Yo —7 DNA %
TR RKATRAELL. KAEITT.7X10°cpm/

ug DNA OHENE2ET2ER o -7 25k,

4y NA TV FA X —var

FUNATVTA4E—vavid, TvnA4A7VF4
Y—va »E® {6 XSSC, 0.1% SDS, 1004 g/ml
MY 7 T DNA (SIGMA), lmg/ml v ¥ M7
N7 2y (fractionV; £ T %, ®EHE) lmg/ml
7 4 2= (SIGMA), Img/ml KY E=r o) rFv
(SIGMA)} HT65°C2REfITT o7z, w705
4 ¥—y 3 VEREES, 9.6X10°%cpm DFH T ou—
7 DNA 28 0F BTN TV T4 -V aviE
WEML, 65°CI8EfENA TV A4 ¥—v a V%>
Jo. 2XSSC T 542 E¥kEL 2%, 0.1% SDS %
¥ 2XSSC i T65°C30 A% 2 EEVEL . 4
g, 7ANVF—REREE, YTV Ty EARX
#7 4 VA (X-Omat AR 7 4 V4 XAR-D) KEEE
¥ T —80°CTHIHA — b IVF ST 7 4 —%{To
7o, BEXRE*ETENCHEFT20, -7 YF
757 4= LTeT7 A VAET Y P A5 —THEL
7.

Vil RES

BreagLoEforny o —AB8 L URERS
BEEEHERESE EF) OBEE, TVF T4 A
DNA SR Y7 v A5 A (2—F RPN.1601) B LU
BETAY P—7RBTHLT Y v b« Ve Vi
Rt ER) »SBALY. ZhMSORE RS
HEDEHROZ WV DV TR b RMERASH
(KIR) O8iG EB W,

%7, BE DNA XY 25 —¥B I HEEEED

40080 40 8 O
P. niruri extract ( ug/mi)

Fig.2. Inhibition of endogenous HBV-DNAp by
an extract from P. miruri in vitro. The 3.2kb
band (arrow), which is a closed circular
HBV-DN4, indicates HBV-DNAp activity.
By addition of P. niruri extract in endogenous
HBV-DNAp reaction, HBV-DNAp activity
was inhibited. The activity became undetec-
table at the concentration of 4004 g (dry
weight)/ml.
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00

inhibition of HBV DNAp activity. %
o
3
L

T TTT T T T T T T

10 40 80 100 400
P.niruriextract, ng(dry weight) /mi}

Fig.3. Dose response of P. niruri extract on
endogenous HBV-DNAp activity. Serial
dilutions of P. niru»i extract were assayed for
their ability to inhibit HBV-DNAp activity.
The logarithm of the P. niruri concentration
vs. the inhibition rate of HBV-DNAp activity
was plotted. Inhibition of endogenous HBV-
DNAp by P. wniruri extract was directly
proportional to the P. niruri concentration.

RIS DWW Tix, BREBEALLE, 21»wTK

ARIEEBEICL TR,
B ®
1. A% HBV-DNA R X5 —HFHI5R 5
R ES

B8O HBe i v+ V 7 —BEH S WL /-
HBV (Dane) % FiEi5> % Fv>C, P. niruri FHP0 A
£t HBV-DNA Y X 5 —¥EHICE 2 2 [HESE
KOWTHREL 7. M2 RRIGEY DNA £1.5% 7
HO—A 7 VEBKKEIWC LD DE LR THE.
3.2Kb /v Rtz =y b4 XK HBV-DNA
CHBL, ZOBEKSHEYE HBV-DNA K 45—
¥EEEZRL TV 5. P. nivuri I OBEIMC LY,
HBV-DNA RY x5 —PiEHic s 2 HER R
o, &5 FDOEEMNREEENICHERT 27
o, RIGEY DNA 2¥Ey > FLr—var e poy
F—RTHELL. H3RFET /I 713, #AZFhD
RIERICBIT 2 P niruri MEDOBRMBE &
HBV-DNA H U 25 —CEMBEER S F#s 7 7
K70y hL7zbDTH2. #9190y & (EHBREE)/ml
CTE0%REEH BRI & 11, 400 g/ml & Tl il e
Er HBV.DNA ®) A5 — ¥EMEER L OB
&, IEBIRE R St

: ruri extract (pg/mi)
Fig. 4. Inhibition of T4-DNAp by an extract
from P. nmiruri in vitro. The 3.2kb band
(arrow), which is Hindlll digest of pUCL19-
DNA, indicates T4-DNAp activity. By
addition of P. wmiruri extract in T4-DNAp
reaction, T4-DNAp activity was dose-depend-

ently inhibited similarly to HBV-DNAp
activity.

II. 4 DNA SRBRI 288

P. niruri WM DNA KV A5 —Y Iz 5 2
LEERANLIENT, 27 T4DNA KUY AF—¥
Rit%%®Fvs72. B4 1% HindIll ¥k pUC119DNA %
Fr AU —bELT T4DNA BY AT —FiZ Lk 28
BERBCBH TR LBRTH 2. FAERNKENC
3.2Kb ®@,v> A% HindIl #41k pUCL19DNA (248
L, ZOBREHN DNA KV A5 —¥EMHERLTY
5. P niruri {7, HBV-DNA RY 25 —¥ D
BE LRI T4-DNA B A5 —EEHIZL TH
BRFHICEERER L.

SHIHEEER S UMOLE DNA ARERE
EWT 2 Poniruri SHEHOBESER 2RI L 2.
AKEERTIE, T4DNA RV A7 —¥OEPICKER
Klenow 75 7 A > b+, DNA RV x5 —¥ 1,
AMV BROMETSRERFERL 2. AMV B3RO
EEEBEREEIZ, poly (A) - D)% 77— &
LT [a-2P] dTTP oW bDAARTHIEL, o
DNA % 25 —¥3, Hindlll #41t pUCI19DNA %
Fo7r—bELT [@-2P] dCTP OMDAAIZT
FELE. &BFE, #h2R0. 18GMERALE. P
nivuri HEWIE, ATEHE HBV.DNA KU X5 -7
FT7% <, T4-DNA KUY x5 —¥, KIEHE Klenow 7
572> b, DNA KY) x5—+¥ 1, AMV HEOW
REREHRL EORE DNA SRBR N L CIiEHEE
SIREHL, ZOMEEEZZERLZAO DNA K 2
S—PIitt>TRE->Twih. RISHOREZER
0. 1B #—L7edy, BHEERMSELD, FESR
DIEEIEL 2 - OEMEEEE » EEMA S
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100

A4 Klenow flagment

[~ O] DNA polymerase |
@--® T4 DNA polymerase
| O—O Reverse transcriptase

50

Inhibition of DNAp activity, %

[ I

NN

0.01 0.05 0.1 05

5 10 50 100

P.niruri extract, ug (dry weight) /ml

Fig.5. Effect of P. niruri on various kinds of DNAp activity. P. niruri extract dose-depend-
ently inhibited enzyme activities of not only HBV-DNA polymerase but also the other kinds
of DNA polymerase; T4-DNAp, Klenow Flagment, DNA Polymerase 1 and Reverse
Transcriptase from AMV. An approximately linear relationship exists between the inhibition
of various kinds of DNAp activity and the concentration of P. niruri extract, and each

gradient is approximately same.

rrixTERpoN. HSERT I 71, K5k
BB P. wiruri B OWINEE £ £7 DNA R
VAZ—COEMHEEREANHS 777y b L
7bDTH3B. P.ouirwi HHEWORMBE + &8
DNA ®) A7 —YOEEREER L OMICE, BXE
BB TlI0%EEEBECES £ THABRERED,
¥l 7 DE &M% DNA AREBERMTIZRE L W
REB/.

% ZT P. niruri HEWNC & 3EEDROEREF
FRESMIT B0, T4DNA RU X5 —-¥2H
WTUTORMN2ITo 7.

. P.niruriditiic & s[EEDRICB T2 HER

Enkg

T4DNA RV AT —FRLIBREGREBWT, ¥
Bri? 3ANTP BE & P niruri HHEHI &L 3
DNA R) 27— VERHEEMR EOBFREREL
Voo M6 WZDHERE2RYT. P niruri HiEMHIC X 2
DNA KRV 27— ¥EUHEEMNRIE, EEBER2¥M
BETHEDLLT, EEBECEEshE» o, &

H7F —F R E 20y, fioXEBE Klenow 75 7
A, DNA RV 25—-¥1, AMV EROMEE
BRICBLWTHRKROBRE2E:.
V. P.niruvi s & 5 AEBRICBI BT T
L—BOKE
T4DNA RV X5 —FILBaRERZBVT, 7
Y Fr— b k%5 DNA BEOEE P niruri HHY
2k % DNA RY » 7 —CiEHEESE & OEFER
HL, *OREEET7IZRET. 77— DNA&E
BPEMELTH, ZOHEVDREIBEIN LG,
SEF—F BRI EvH, AMV RO BEERS
IZHWT poly (A) « AT % F > Fr—h e LTAHL
THRBOKEREE.
V.DNASHEBEONR YL P nirvrifhthic kL 58
EMR:0BR
T4-DNA Y 25— ¥ OERRE L P. niruwri W
Wk AEEMR EOBEFRIIOWTRE L. F0BR
2E8WRT. MW E10x g/ml M RRIERTRE,
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Fig.6. Effect of substrate (3dNTP) concentra-
tion on inhibition by P. niruri. Serial conce-
ntration of 3dNTP (dATP+dGTP+dTTP;
0.05mM, 0.50mM, 5.00mM, [ « 32P] dCTP
was excess) were assayed for the ability of P.
niruri to inhibit DNAp activity. In spite of
substrate (3dNTP) concentration, P. niruri
extract inhibited the T4-DNAp activity
dose-dependently.
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Fig.7. Effect of template dose on the inhibition
by P. miruri. On each dilutions of P. niruri
extract (10x g/ml & 1004 g/ml), the relation
between the template dose and the ability of
P. niruri to inhibit DNAp activity was inves-
tigated. In spite of template does, P. niruri
extract dose-dependently inhibited the T4-
DNAp activity.
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Fig. 8. Effect of Enzyme Dose on the Inhibition
by P. niruri. On the reaction of P. niruri
extract 10« g/ml, the inhibition effect of P.
niruri deteriorated, as the enzyme dose of
T4DNAp was added in the reaction. By
adding 4 units of T4-DNAp the maximum
activity of T4-DNAp, which was equal to the
maximum activity of 0.5 unit enzyme in the
control reaction, was shown on this reaction.
The inhibition effect of P. niruri could not be
detected by adding 4 units of T4-DNAp. On
the reaction of P. riruri extract 100u g/ml,
the inhibition effect of P. wniruri gradually
deteriorated, as the enzyme dose of T4-DNAp
was added more than 1 unit in the reaction.
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Fig.9. Southern blot analysis of HindlIll diges-
ted cellular DNA of HB611 cells cultured in
the presence of P. niruri extract. The slow-
migrating band (I) represents chromosomally
integrated HBV-DNA, and the fast-migrating
bands (S, D1 D2) are the extrachromosomal,
replicative intermediates of HBV-DNA. PF.
niruri extract interfered with viral DNA
replication without affecting cellular DNA
replication in appropriate concentration
ranges from 0.8 x g/ml to 16 4 g/ml.
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Tablel. Anti-HBV activity of P. miruri extract.

Compound MTD ID s
(¢ g/ml) (ug/ml)
P. niruri >16 1.1

To quantitatively evaluate the inhibitory activity of
compound (P. miruri), the band areas S, D1, D2 and I were
measured by densitometric analyzer, and the inhibition
percentage was calculated as follows:

pape _ ;1 _(Sniruri+Dlniruri+D2niruri)/Inirurt
Inhibition (3¢)=(1- (Scont.+Dlcont.#+D2cont.)/Icont. }x100
MTD represents the minimum cytotoxic dose. Antiviral
activity is represented by IDy on HBV-DNA synthesis. This
value was obtained by plotting the logarithm of the
concentration of P. niruri vs. the inhibition percentage of the
viral DNA synthesis in the treated cells.
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Abstract

Phyllanthus niruri (P. niruri), which is a medicinal plant, has been and is used widely
in Southern India and elsewhere for the treatment of jaundice. It has been reported that
an aqueous extract from P. miruri inhibits endogenous DNA polymerase (DNAp) of the
hepatitis B virus (HBV) and the woodchuck hepatitis virus (WHV) in vitro. In this study
the effect and mechanism of P. miruri extract on the activities of HBV-DNAp and the
other kinds of DNAp were investigated. P. niruri extract inhibits the dose-dependent
enzyme activity of not only HBV-DNAp but also other kinds of DNAp; T4-DNAp,
Klenow fragment, DNA polymerase] and reverse transcriptase from the avian
myeloblastosis virus. The data suggest that the mechanism of the inhibitory effect of P.
niruri extract on DNAp activity, might be based on a direct interaction between some
active compounds in the extract and the DNAp enzyme, and that the inhibition is not
affected by the concentration of substrate (INTP) and template (DNA & polyA oligo-dT)
in the reaction condition. The aqueous extract had shown no DN ase activity and did not
exhibit an inhibitory effect on the reaction of T4 DNA ligase, T4 polynucleotide kinase
and several restriction enzymes, at the concentration which inhibited the DNAp activities.
We used a HB611 cell line as a model system for the analysis of the antiviral effect, which
was a human hepatoma cell line (Huh6-c15) transfected with the cloned viral DNA and
which had the stable gene expression and the DNA replication of HBV. At about 1.1xg
(dry weight of P. nmiruri extract)/ ml in cell culture medium, the inhibition of gene
expression and DNA replication of HBV, was 50%. The minimum cytotoxic dose was
>16 4 g/ml. The results suggest that some active compounds in P. niruri extract, could be
useful not only as an anti-HBV agent but also as an antiviral agent against other viruses
including retrovirus. Using a variety of techniques for isolation, separation and
purification, some active compouds in P. niruri extract, have been identified.




