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ABSTRACT
Viral Hepatitis B is the major cause of acute and chronic hepatitis. Chronic infection has been
known to be the precursor for cirrhosis and hepatocellular carcinoma (HCC). Notwithstanding
the availability of effective preventive vaccine for HBV in recent years, there are still 300
million existing chronic HBV carriers that urgently need therapy. Lamivudine (also called
3TC), a cytosine nucleoside analogue, has been shown to be very effective in therapeutic
treatment of hepatitis B, however, it suffers from the drug-resistant HBV mutants after
long-term administration of the drug. In this project, the in vitro cell culture model was used
to investigate the anti-human hepatitis B virus effects from the crude extract of Artemisia
indica Willd., The expression of HBsAg and HBeAg was detected by Enzyme-Linked
Immunosorbent Assay system. Our experimental results from anti-viral test showed that the
crude extract of Artemisia indica depict significant anti-HBV effects..
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Al Ae P E R AR A LaFIREA R 0 B¢ X BRI S [ Hepatitis B
virus - f§ FHBV ) 514z chd 5§ i o X $7BAF L 5 4 (Hepatitis B virus - i fzHBV) &
R PipE L s &+ £ (Hepadnaviridae) - AP w0 ¢ o] (ODNA i & [1-3] - B % B
AL Mf 1§ slAeE 25 (acute hepatitis) *F > o A € = B2 (chronic
hepatitis) - B & =3 B = #F41 1 (cirrhosis) » { 3 # - > ¢ =+ & R 1255 (hepatocellular
carcinoma ; HCC)er2) = 5 & *» erff 1%[4-6] - £ A*ehBAPF L 2 B 4 F <~ 5 585% > & #

7%= ht @RS LA R4 (HBV carrien)[7] - FxSzmuness *+1978 & £ ik
FomaE ¢ [4] a‘ﬂ PR R S RA T SBIPFLREA N R o B AR R R d
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d B A o WA p 2 op RiE § PpE L R & f% (endogenous HBV DNA
polymerase) - 4 #-7% % B e SDNA A2 (s » B wAp 5 2 7 4 andk & pr(ligase) ~ 47
HpF2 % - 3] R & pr(polymerase Type II) > f1#* 75 4 chig 418 B % % (transcriptional
machinery) » #4315 4 % A FIRRNA(pregenomic RNA) » 14+ 2 Hds fops 4 RS R
ERFF s+ f RDNA S £ 2 f RDNA G p S MR § PR RS pE
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WAL DNA - FIRB AT chp RiLA § PP R L 54 & 2 & § DNA
dependence DNA polymerase activity -~ encapsidation activity ~ primingactivity ~ reverse
transcriptase activity * RNase H activity » iz & B85 4 45 Wk - 7 7 > Flptprdlp ik
B2 5 PP R L BEFABIPT RS #Fh L £ iR [9] -
B fs b F 2 gnf &L o rzlamivudine(3TC) - 2EF F A ox[10 - 11] - ¥ Ay
2R3 P Mokt 3E[12 - 13] o lamivudinesi# (R ¥R > 5 BAF I )?34 R L& pF A Fen
YMDDi+ % 2 4 H - 2.2 %= 2 YIDD£YVDD{ » %lamivudine 2 # <& 4 > H %
lamivudine4 4 =% > P b ok RN fgw, EFEFA o Ay F 2 lamivudinedi®E R
% th(mutant type) 2. 2 = & 78 'wPe $R > 38 (7 & 3 FB A }I;q # lamivudine$ & |+ 2 S &
20 B E e

BiTenédiE 1 18y @ % 22164 % i & 4~ (pure compounds) - 3424 ¢ ¥ % e 4 ;% (crude
extracts) % 284d4F » 2 it MBAF L p 4 FEh o A EH M we g £ 1050 0 )
* %% i % L oA 49 0% (Enzyme-Linked Immunosorbent Assay)ip] 2 % ¥ e 3 40 4
FBAF LA B 4 A 2 lamivudinediE ML R RS L G LR E edR 2 (B o R

&d /&% (Bioassay directed fractionation) g B »c4 1> 118 § s o 2 AR QL F

‘3\

S FET D - H R FG s s P BAF A 7 4 (action mechanisms) 2 #F
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1. ‘m¥e k% mie 2 &
A1 S A IR etk 0 — 5 MS-G2 0 gt k4 # & H Dr. Max Essex 2. F %
% i 2 [14] > 2 % o b fe $AHepG2 i A (transfection) # 37 = A*HBV DNA
(ayw) % neomycin resistance z FleEHE S - 11 GA18 & iE o £ 5k SR (limiting
dilution) # ¥l enim?e & » & & 2 MS-G2 o d *t b 'm P2 4k 5 = B c7HBV DNA mg‘ﬁ N
(integrated) » ¥ = A5 - BfE T cnme k> ZV FFE E DL B APFLRE Lo
ik (HBsAQ)-e #uk (HBeAg)% :))%% %f %48 (42 nm Dane particles and 22 nm subviral
particles) o &3+ 3| #-12 b ¥ 5 B3| u—:@ﬁaf@ WA RN BEVE B akm,;«,si %
ZOEE R A A B e V- L AT ERE R € H 0 1 2 hlamivudine(x
FITC) L #F X R 2 & T 78 fm e R > 7 A % W9 fm P2 B HepG2 5 i 4
(transfection)# 7 YMDD % % 2. HBV DNA (‘ayw) %2 hygromycin resistance z F]5 &8
¢ > rrhygromycinéi i > £ 5 d & 2] (limiting dilution) ## £ him % 4K - & ¢ 5
M33 o 12yt 18 5 BRPF L 4 lamivudinedi f+ R #HAHE:S > i Fdup 4 (7%~ {5
SR EREY A O S B A
MS-G2 ‘wm #& #5 % ** 7 10%7% 2 « i (fetal bovine serum, FBS):RPMI-164032 % A&
(Gibco Laboratories, Grand Island, NY)*¢ ; M33!w % 33 % ** 7 10%%5 2 5 i (fetal
bovine serum, FBS)=7"DMEM32 % 2 (Gibco Laboratories, Grand Island, NY)# o & & =
RIS EL\P\ s 40100 LU.5 #%& % (penicillin) ~ 100 ng 4&1#& # (streptomycin) ~ 2.5 pg f#
e R (funglzone) ~ 2 mM# z & (L-glutamine) 2 100 uM 2. 2t 3 M 5 A B
(non-essential amino acid» ¢ #£14.7 pg glutamic acid, 7.5 ug glycine, 8.9 ug alanine, 13.3
ug aspartic acid, 11.5 pg proline, 15 ug asparagine # 10.5 ug serine) » ™ F L= 232 %
Ao B 55%- § LR a3TC A o

2. ¥+ F2 d2[15]
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& 24 well iz 12 % x (petri-dish)> #8 » MS-G2 im% 2 x10°> & M33 i 1.5x10°
Bkt 2 F > (AMBARA PRSI IRAIRERZL &FESF & Bk
BRZERh - BERIZAB [ PFE e AR AR PR BRI X pF
MTT pl3E > § 224 well p chim®e 3515253 5833 2 2 Frglmre 42 & o MTT
(3-[4, 5- dimethylthiazol- 2- yI] 2, 5- diphenyl- tetrazolium bromide ) & - f&% ¢ %
W > ALE e T I T d R SR ¢ e succinate dehydrogenase i R = g% ¢ en
formazan > ¥ * kigplimiez. FEE 4 LR o 24 well shfmre e ¥ oo e r 1
mg/mI MTT i % » 2 37°CT §E% 4 ][ o sk b i > 4c ~ 100 pl DMSO #-§ % 4
i F 47 0 o Bt o e Skt d 2 ELISAreader A 540 nm R Z ek kB o K PR F S
b E oo

3.B 7] a:,:’g:@},, Ao iR Ze R 2 fEE LR 2[16]

4

FI* B2 % i 5 A A 4772 (Enzyme-Linked Immunosorbent Assay, ELISA) > i& * $+
AR B APFLRA g iR 2 BRI Z 4 4 B 3PPFLp 4 corele LR B iR
PR Z L ARG AA (RRAFPH T S8 2F) I R —
PR ZREMZ P IS Ny PaF -5 (OPD) Bkt d 20 1
Akt 22 DYNATECH MR7000 %] ELISAreader % 490 nm B = 2. » #7{F e k&
@ (O.D.value) ¥ BhiFihend B o ¥ U tp ek @y 100, 2T o5t E H
#r4]F &+ (Inhibition %) :

HReskE-LHE e ki

-------------------------------------- x 100% = #r+]F 4+ (Inhibition %)
FrglE At 220355 R P o Prdlp A 235505 ¢ R Prd] o FrglE At
50—65% 5 R Ard| > drd A vt 6500 b G 2R R R e o
P ATE 2 Bdp ) T35+ %22 X (mean + standard error of mean) k& T o 7

%4t B EFEF £ R Student’s t-testet B = % = 4 47 (one way ANOVA) i
%0 Fp<005PFALZ § M3 R & o
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FisEAHE

AR RP I AR ER 2 £ RASL - 24 x4 (2 x 10° cells/l ml
medium )» & =t R E 3 T e X4 > 12 DMS0 i3 f% 0 &= DMSO 2.5 ul/ml % solvent
control o &% 4T

1. ¥ 33 % ¥ the crude extract of Artemisia indica

(A). B1“]”4’-:"(:[}‘5%%i’jgj.émFé%%(MS—GZ cell line)[# Table 1 & Table 2] :
7 BRIEEE R (200~ 1005025 % 12.5 ng/ml )32 wmoe & #4100 2 200 pug/ml
BREERHZ e PR EER (DI 8% T 58 &R (HH)FrdliTr » HFrd| g ot
Au 5 29.7T+0.5 2 57.6 +4.2 [Fig. 1]-

(B). # % % dxdi 4 % ¥4 (M33 cell line) [ Table 3 & Table 4] :
T BRlFEEREC00 50~25-12.5 % 6.250 pg/ml)3=E wmve & 1+ o 25~ 50 v
100 pg/ml BlEERFE o Pk 2R (DI 2% % B (HHHH)Prdlie* > Hjr
FlE A w5 285 £5.345.9+3.62% 73.1 £ 0.7;100 pg/ml BlzEk
R¥tesh &P REHFe4lie* » Hprg|m A0t 5 38.2 £ 1.8 [Fig. 2] -

2. A~ Hp i Osthole 5 & ¥/ 2 > Osthole %% k& 80 uM % HBV ¥ 4 ]2
FoafhEnRPrdl(HHH) R Pl p A 5520 2 1.7 HE 2 A KR EFHRE
thz & il s RIrI(HHH) R F41E A0 5 50.8 £ 1.5 Hedih miriliv

* o

3. DMSO & % solvent control °

Table 1. Anti-HBsAg and Anti-HBeAg Effects of the crude extract of Artemisia indica
in Wild-Type HBV Cell Line (MS-G2).

Treatments pg/ml HBsAg HBeAg MTT assay
for48 h (Inhibition %) | (Inhibition %) | (Inhibition %)
Mean £ S. E. Mean+S. E. Mean £S. E.
Control 0 0 0
DMSO 2.5 pl/ml 09+16 ND -29+1.1
5
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the crude | 200 ug/ml (200 ppm) 57.6+4.2 24+42
extract of | 100 ug/ml (100 ppm) 29.7+0.5 ND 77+17
Artemisia | 50 pg/ml (50 ppm) 19.0+ 3.8 -55+0.9
indica 25 pg/ml (25 ppm) 19.4+3.2 -2.6+0.3
12.5 pg/ml (12.5 ppm) 3.7+1.8 -5.2+24
Osthole 80 uM 520+ 1.7 -13.7+0.8
(From #is) N D

Values are based on one experiment performed in triplicate.
ND : not detected.

FrH1 @ 4 ¥ (Inhibition percentage)

DA A 209% - 35% % #E B Fr ()

A ¥ 35% -50%% ¢ B Frd(+4)
A * 50% - 65% % 3% B FrH(++4)
44 65% % 2% 3 A drd (HH)

Table 2. Wild-Type HBV Cell Line (MS-G2)

Treatments

HBsAg

HBeAg

the crude extract of
Artemisia indica

1

(I BRFERAREmEZNH)

ND

Osthole
(80 uM)

+++

(FERRWMEZ M)

ND
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Table 3. Anti-HBsAg and Anti-HBeAg Effects of ¥ ¥ 4= ¥4 in Lamivudine-
Resistant HBV Mutant Cell Line (M33).

Treatments pg/ml HBsAg HBeAg MTT assay
for48 h (Inhibition %) | (Inhibition %) | (Inhibition %)
Mean+S. E. Mean+S. E. Mean £ S. E.
Control 0 0 0 0
DMSO 2.5 pl/ml 32119 -39+10 -06x+1.0
the crude | 100 ug/mi (100 ppm) 73.1+0.7 38.2+1.8 73127
extract of | 50 ug/mi (50 ppm) 45.9+3.6 44427 11.9+3.4
Artemisia 25 pg/ml (25 ppm) 285+53 26+12 10.0+4.4
indica 12.5 pg/ml (12.5 ppm) 19.6+0.3 -7.3+21 4.7+0.8
6.25 pg/ml (6.25 ppm) 6.0+2.8 41+25 09+17
Osthole 80 uM 50.8+ 1.5 12.8+0.6 -0.3+28
(From &)

Values are based on one experiment performed in triplicate.

Fr41F A v (Inhibition percentage) : 4 %% 20% - 35% % #= & #r4](+)
A %+ 35% - 50%% ¥ B Frf](++)
i %+ 50% - 65% 5 3 B Fr4](++4)
%4 65% % ¥ AR FFI(HH)

Table 4. Lamivudine- Resistant HBV Mutant Cell Line (M33)

Treatments HBsAg HBeAg
the crude extract of
Artemisia indica ++++ ++
(I BRHFERARDELH) | (T BRFEERARDEF L)

Osthole (80 uM) _I__H_

(KR & % 4 42) (2 KR & 0% 4 1)
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Fig. 1 Anti-HBsAg Effect of the crude extract of Artemisia indica in Wild-Type HBV Cell

Line (MS-G2).
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Fig. 2 Anti-HBsAg and Anti-HBeAg Effects of the crude extract of Artemisia indica in
Lamivudine- Resistant HBV Mutant Cell Line (M33).
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3 (Artemisia indica Willd.) = § # X /%
CELICIES 4
R A F AL RS RBREME Y SR P AR E

‘%‘ﬂ R

PR R R W HRR R R R BAR A

"Y

Xir# o

100 ~50 ~ 25

-

¥ ¥ 4= 3 4 (the crude extract of Artemisia indica) » T 1 plz& ik & (200 -
%12.5 pg/ml) » BA#+: I\I’iﬁ* ¥4 A w2 3R (MS-G2 cell line)st 4 % % sz 4 3
(N33 cell line) » 3@ fwPe & {1 > FBAF L pm 4 LR FIrf FF - B - H g

Bg s m o B g ey Fiphfops B2 B o
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