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HE

BAFXRZBRAT ROIFHEER > €M RIZHEFX > BHIFXEERIALER  EHBAE
R R~ AFRRAL RAT I -

AEZFEURE S mp i H A K 0 AR B EE Y %% R 5 #7 7% (Enzyme-Linked Immunosorbent
Assay) BIR R H EZ AR ARNIRBZ TP EEERY > HAH B A RXBHIFLLVR
lamivudine #t &t R $ 4N B F R BHR K e FLR 2 AER © 0.25% DMSO 4% solvent control - & 4= jify
FM o H HBV AR R AR ER RS KRB EN ¢ LRHEPHFER - »BEBHTH
Osthole % £ #8348 » Osthole # #E & 80 uM ¥ HBV 23 4 Al 2 £ @i R B 3% EdpHl (+++H) EdpH B o
B 501 £ 23 Hir A XSGR BEERERIFZ DR BEBREI S (++H)HIpH B 2 tb A 529 £ 3.0 4
HBV 274 A R £ K4edn B R G vk2 e LR &R F 0 H4E A - GK-Lr-W-Me25 ~ GK-Lr-W-HW25 ~
GK-Lr-M-Me25 ~ GK-Li-M-HW25 ~ MAL-Lr-SCL-Me25 + MAL-Lr-SCL-HW25 ~ MAL-Lr-M- Me25 -
MAL-L-M-HW25 + MAL-Lr-SCL-CA & WT-Lr-SCL-HW20 % 10 {E £ B4 > ¥ HBV % 4 A B £

REHEMRERZ L BIRF e LR BIPFMER -



(=) ARAEZIFRREH
REIROTFRELRAAT LR ER » £ XUABAAF X 7% # ( Hepatitis B virus » f§#%
HBV ) 3lAety &k A & & - AFABAAT X% % (Hepatitis B virus - f§#§HBV) /B 7 AT & 84% 88 4% 8% % 95 #F
(Hepadnaviridae) - & B AT @403/ N9DNA 7% 3 [1-3] - BEBAA Xk 5 » BT €51 42 & MHAT X (acute
hepatitis) 51 » % 4 &k 3 & & 4 s 1% PEAT X (chronic hepatitis) » #& & &9 % & s AT 8 AL (cirthosis) » £ & &3 >
b % 5 $1 B A% M AT 9% (hepatocellular carcinoma ; HCC) &9 ik A % v1 6 Bl 14[4-6] - & 64 BA AT £ 2 &
PR K A% » ME P HIS% A &6 A4 R AR #MHBV carrier)[7] - #Szmuness #1978
BEROTATRIAE T4 HEL2ERA —BACABAN R BHETRE KPR &P £ E Mo
HAATHE - ML GBI LR FRRICE - TAHER LAFRE A LA RDNLE - LREEXE
ERRIZAES FAXBAMN R R EAEE IR EFHAELZR b4t LER AT BEELFAB AT X
& miLE (HBsAg)#H %E91.2% » 8B AT X R EFRE > &K S BAERARATESE] - 1981 F
EMERAZEMMEFIZ T o HAKEB AN X RHERBIRNEGERRME & EH T 22,7076 - 4
REGIRGHEEBFTRILEBIREMES 5H2234E[5] A LRATREARRERBRE > wE
RAESFAEME T & PR @A T A B Xk #6F ABBRE - 235 T BAAM X% & 84%
MR AR c BAAT X BATSA AR Y - EXBNMNA H300% % FH5RE T Z6k o REATER
B FHBETHE BAY B INZATANBEEL  TELAR SR  HEAZBEAEEZAE
S HBRAT X F R HERARAEHZE
BGBPHTERBZER R THLERLERAEBHER T SAHF S RERAEHE X
g TR R AR  BABRS S MARGAAIEEAZERERGS  LFRE B RRE
AN AR KREFEEMEXITRER - HRFEEE M B @iy &/ BRIt R
ARIEBBGTRKEE
BABAMXRENABTATHNRMEE A B RS 8 (endogenous HBV DNA
polymerase) > St R 52 5 449 EE XDNA ##751% > B AT4815 2 5 18 £ 693 6 B5(ligase) ~ B A F — A
4 B (polymerase Type II) - #| A 15 * 649 #24% 4% 35 % & (transcriptional machinery) - #% 5% H 75 4 A7 & B 22
RNA(pregenomic RNA) - BA b & 448 5 % 5 MR B 488 R 3855k 4 % 5 & IDNA > AL & ixDNA %
BAR B F MR £ A% B T 4854 % EAZDNA B B AT £ % 4 69 R & SR BEA% B B &

i A & B % A DNA dependence DNA polymerase activity ~ encapsidation activity ~ primingactivity ~ reverse



transcriptase activity & RNase H activity » 3 sb 75 M ¥k HF 8 Bea— KT > B udpH NIRME £ 8RB
B R BB A P LB AT X om %4 ey £ BAZ89[9] -
B RTER R b4 A 206 % %4 > w4 lamivudine(Bp 3TC) » & Ik % 5 T &% 24 [10 - 11] > T A5 2K A 4L
ey PIAR[12 - 13] © lamivudine 3T 2 M R % 4k > & B RAT Xom# R A8 A E o) YMDD 1 & & 4 ¥ —
25X % % YIDD 2 YVDD % > #f lamivudine & 4 #t %t > ¥ 3% lamivudine % %4E A ° % AfiF WA
H#ERE LI - AFFFEF T lamivudine Fu % P R 4 #k(mutant type) 2 45 T 3878 4 ik 0 AT B
B AT X % % lamivudine 3T M R G bk P H % -

KA ERIE T &% R215% 451844 (pure compounds) » 3424 P 3 # 48 4 % (crude extracts) & 28
AT ZIABBANT X om F B MG - AES UM i HEB X > FIABTRE LREM S
#7 7% (Enzyme-Linked Immunosorbent Assay)R| € +# % 8 LR 2 F 5 % X IRy AMBAAT X% %
25 4 A R lamivudinedi 2 1 % % BN R F & BIUR Redi R ZAE A o 4F R 48 & 7 M 1§ %) (Bioassay directed
fractionation):B #¢ F 2 0 2] » LEI A RN Z 0B RALL M2 42T - i % — B AT H SR HIBA

R % % #1F B #% %) (action mechanisms)Z £ 3t °



(Z) REF % - BATREARITERE
R HOHRRHZRRALH
1. BB~ &2 - E14
TR EREERYE R D T AWM A R 3 R4 -

F=34r BAN XA EWHERARTRRT O TLNE RZIEHN—

1. %otk R fa fo 38

A3t EE A RHEE AEBA A £ % F (Human Hepatitis B Virus) 2 A S8 AF & m o Bk » — 5
HepG2.215 » pb4%4Mt. Sinai Medical College Dr. Acsz B 5 % A3 3L[14] » 75 %] Fi BT 9% 4= f #kHepG2
#& 3% 7 (transfection) %+ & 7% #HBV DNA (ayw) & neomycin resistance kK &) % #2414 > 1AG418 &g >
B4& % 71 # 2 (limiting dilution)43 2] 49 4m otk » 4 4 AHepG2.215 « tit thfm itk A 7 % ey HBV
DNA g4 A (integrated) > B & m—EE T thtafiitk  HTHESEW» B A X BHEL®
B (HBsAg) ~ e /R (HBeAg) R 7% # 58k #% (42 nm Dane particles and 22 nm subviral particles) » 4
T ERLLEABRAT R H AR > BT BB EF R L IABAAT Xk FR A BB R 5698
Hendk o A —AREREPATEAA G E > AT dylamivudine( X AE3TC) 4t 2 1 R 9 #k 2 48 € 3%
7 fm B AR 0 TR A P AT e B #kHepG2 48 #& 7t (transfection) % 5 YMDD % 4 2 HBV DNA (ayw) &
hygromycin resistance K &) % 244 - tihygromycin£fi i » B 48 & 4 7| # F#(limiting dilution)4F 2] &4
tafkk o 4 % AHM33 o LA tbAE ABRAT X B Fdilamivudine R ¢ A K - AT S MR F 2 Y LBAAT
KR FEMRA B A X BB -

GepG2.215 % fg 2 M33 4a L 79 51 3% & 74 10% B5 4 o 7% (fetal bovine serum, FBS)&DMEM 3 & &
(Gibco Laboratories, Grand Island, NY) ¥ - 4 & #6432 % £ WA w100 LU. £ 4% (penicillin) ~ 100 ug
4278 % (streptomycin) ~ 2.5 ug ¥4 %&(fungizone) ~ 2 mM4 7 & (L-glutamine) & 100 uM 2z JF & E M
£, # B (non-essential amino acid » #&3£14.7 ug glutamic acid, 7.5 pg glycine, 8.9 ug alanine, 13.3 pg
aspartic acid, 11.5 pg proline, 15 pg asparagine & 10.5 ug serine) » BA L& 2232 &/ 3k > ENA5% =4

1L 8y37°C 35k 4 F -



2. HimFRERMZIRIE[S]
Fi 24 well ¢ % i35 % m (petri-dish) > #8A MS-G2 4 2 x10° > % M33 %l 1.5 x10° » 4[5 &K 14 4m
RS EHMBARL RIS TRERRREZMREYD  BERE=ER - &% R3T 48/
Btk 0 B ERIBRIR 0 BATIUR HEMEBIE - B EEF L MTT B3R > G4 24 well N &) ta s 1775
B R % E HERIpE 48 4 K - MTT(3-[4, 5- dimethylthiazol- 2- yl] 2, 5- diphenyl- tetrazolium
bromide ) & — & & 09 L B > €M E fa IR PR I 48 dy ke 42 8% P 89 succinate dehydrogenase 3 JR 5,
& %% &, py formazan - 7] A RAR B 4a o 2 77588 4 R4 b - & 24 well By i3z Fm ¥ > ju A 1 mg/ml
MTT %% » 7% 3TCTFAEA 4 /1NBF « BRI > w100 ul DMSO % B % eah & &b b - &k

B4 F e & 31 ELISA reader 4& 540 nm B @ R &M » REBEGEmine %5 -

3. BANXAFERBIARA ¢ WRXIEF LR B T[16] FIAE FEL LRRM DA
(Enzyme-Linked Immunosorbent Assay, ELISA) - & Al 5t A8 B AUAT X % & & BAILR X BRI R
HLAZE B AAT X% F corele LR Z % IRILAM A EE T LRARBGAE (fREZAEMAE NS 660 &
B AR R B RESNI AL EAN NS BALAYERX R (OPD) &Rk
Z2EZ > By ktk &3 BioTek ELX800 #Y ELISA reader ££ 450 nm 8] € % > FFAF &9 % %1 (O.D.
value) RIEHHFLR G % 55 o AR A BAMAE 100 > RATF A X3+ H L5 @ 4tk (Inhibition
%) -

HBMEREME-LEER KA
—————— x 100% = #p#| & 4tk (Inhibition %)
HEZ 4R KA

¥ B ot 20355 EipH] 0 WpHl E ot E35—504 F w0 dpHlE o b £50—65 4 78 K
] 0 HpH B e AEOCSUA E A IEF R EIpH] -

4.4.31 F ik
BT Z 8 IE -3 E+42 #2% £ (mean + standard error of mean ) R & 5= o B 540 Y1 ¥ 88 48 2 4]

A %A £ L, Student’s t-test )T > & p<0.05 R AR % EE -



(wm) EREHB

AR B FEL R 2 5 0 B A L%mﬂ%ﬁ@]fi/%ﬁ BRIT o RRAEB %4 » 2L DMSO 842 »

# 0.25% DMSO % solvent control & £ 4 F

GK-Lr-W-Me25

(A). B A AT £ % 3 2F 4 A 48 i #k (HepG2215 cell line)[ ¥ Table 1 & Table 2] :
AAARREE 100~ 50 ~ 25~ 12.5 & 6.25 ug/ml f& %= i % 1 [Fig. 1a] »

¥ &4 H1ER [Fig. 11a] -

(B). Hr £ k4rdu M 2 % M33 cell line) [2% Table 3 & Table 4] :

AAARREE 100~ 50 ~ 25~ 12.5 & 6.25 ug/ml & %= fes % M [Fig. 1b]

¥ &ApH1ER [Fig. 11b] -

GK-Lr-W-HW25

(A). B AT X 7% 3 2F 4 7 4a s %k (HepG2215 cell line)[ 3% Table 1 & Table 2] :

ZARRIERGEE 100 ~ 50 ~ 25~ 12.5 & 6.25 pg/ml f& 4= i £ [Fig. 2a) »
¥ &ipHI4E R [Fig. 12a]

(B). $rL £ ksudn M R (M33 cell line) [ Table 3 & Table 4] :

FEAEARREE 100~ 50~ 25~ 12.5 & 6.25 pg/ml 4 4§ # P [Fig. 2b] »

¥ &ypHl4E M [Fig. 12b] -

GK-Lr-M-Me25

(A). B R AT X 7% 3 2 4 A 4a i 4k (HepG2215 cell line)[ 3% Table 1 & Table 2] :

FABAGEE 100+ 50~ 25~ 12,5 & 6.25 pe/ml 4 4a 3 e [Fig. 3a] -
¥ A H1E R [Fig. 13a] -

(B). £ k4rdu M 2 % M33 cell line) [2% Table 3 & Table 4] :

AAARREE 100~ 50 ~ 25~ 12.5 & 6.25 ug/ml & % feL % 1 [Fig. 3b]

¥ &4 H1ERA [Fig. 13b] »

GK-Lr-M-HW25

(A). B AT X 7% 3 2F 4 7 4a s %k (HepG2215 cell line)[ 3% Table 1 & Table 2] :

FARBREE 100~ 50~ 25+ 125 & 6.25 pe/ml 4 4ajf 4 1 [Fig. 4a] -
¥ &ipHI4E R [Fig. 14a]

(B). $r £ ksudn M R R(M33 cell line) [ Table 3 & Table 4] :
ZARRIERGEE 100 ~ 50 ~ 25~ 12.5 & 6.25 ug/ml & %= fg 3 P4 [Fig. 4b] -
B &4 A [Fig. 14b] -

HERBILRE e LR

HERBILEREE e LR

HEBHE R e HLR

HERBILR A e LR

HERBILRE e LR

HERBILERE e LR

HEBHLE R e HLR

HERBILR A e LR



5.

MAL-Lr-SCL-Me25
(A). B AT % 7% % ¥F 4 7 4 ik (HepG2215 cell line)[ 3% Table 1 & Table 2] :
FABRREE 100~ 50 ~ 25~ 12.5 & 625 pg/ml f& énjp % 1k [Fig. Sal - # & @B & e $UB
¥ &4 RA [Fig. 15a]

(B). #r % k behr M R4 #(M33 cell line) [3# Table 3 & Table 4] :
ZAEBIERGEE 100 ~ 50 ~ 25~ 12.5 & 6.25 ug/ml & %= j 3 M [Fig. 5b] » &k minBR R e B
¥p#YER [Fig. 15b] »

MAL-Lr-SCL-HW25
(A). B A AT £ % 3 2F 4 A 48 i #k (HepG2215 cell line)[ ¥ Table 1 & Table 2] :
ZAAABEE 100+ 5025+ 12.5 & 625 pg/ml 4 fm i 5 M [Fig. 6a] ¥ K @B A& e HR
¥ &ApH1E R [Fig. 16a] -

(B). $r % k&e 4 B % ¥ 4k (M33 cell line) [3¥ Table 3 & Table 4]
EARBRREE 100~ 50 ~ 25~ 12.5 & 6.25 ug/ml & 4= jin - PE[Fig. 6b) > ¥ &2 miLR K e LR &
#pHIVE A [Fig. 16b]

MAL-Lr-M-Me25
(A). B BVAT £ % 4 2 4 A 4m B bk (HepG2215 cell line)[ 3% Table 1 & Table 2] :
ZARRIERGEE 100~ 50 ~ 25~ 12.5 & 6.25 pug/ml f& 4m o &£ [Fig. 7a) » &R @R K e LR
¥ E4ps A [Fig. 17a] -

(B). $r % k behr M R4 #(M33 cell line) [3# Table 3 & Table 4] :
AAEBIERGEE 100 ~ 50 ~ 25~ 12.5 & 6.25 ug/ml & %= f 3 M [Fig. 7b] - &k \min R R e B &
¥pwI4E A [Fig. 17b] o

MAL-Lr-M-HW25
(A). B A AT £ % 3 2F 4 A 48 i 4k (HepG2215 cell line)[ ¥ Table 1 & Table 2] :
FARREE 100~ 50 ~ 25 + 12.5 & 6.25 pg/ml & fo f 4k (Fig. 8a) - ¥ & BHR A e HoR
¥y &ApH1E R [Fig. 18a] -

(B). $r % K &e 4 %1 R 4 4k (M33 cell line) [3¥ Table 3 & Table 4]
FARRREHE 100 ~ 50 ~ 25~ 12.5 & 6.25 pg/ml 4 4m fi F-PE[Fig. 8b] > & @HLR R e fLR ¥ &
#pHIVE A [Fig. 18b]

MAL-Lr-SCL-CA
(A). B BVAT £ % 4 2 4 A 4m B bk (HepG2215 cell line)[ 3% Table 1 & Table 2] :
ZARRIERGEE 100 ~ 50 ~ 25~ 12.5 & 6.25 pug/ml f& 4m o &£ [Fig. 9a) - &R @R A e LR
¥ &4 A [Fig. 19a] -



(B). # % ke M T 4 #(M33 cell line) [3¥ Table 3 & Table 4] :
FAABBIRREE 100 ~ 50 ~ 25~ 12.5 & 6.25 pg/ml & 4= fs %1 [Fig. 9b] » HE @B R e LRI &
#pHlVEM [Fig. 19b] -

10. WT-Lr-SCL-HW20
(A). B BT % 7% % 2F 4 & 4m o4k (HepG2215 cell line)[ 3% Table 1 & Table 2]
FABBRRAEAE 100~ 50 ~ 25~ 12.5 & 6.25 ug/ml f& 4m i % 14 [Fig. 10a] » # % @IE R ¢ FL B
¥ A H11E R [Fig. 20a] -

(B). $r £ ksudn M R (M33 cell line) [ Table 3 & Table 4] :
FAAAREE 100~ 50 ~ 25~ 12.5 & 6.25 pg/ml 4 4a g 444 [Fig. 10b] - ¥ % @HB & ¢ SR

¥ &4 H1ERA [Fig. 20b] -

11. »#:B % Eey Osthole & iE ¥ 8 41 > Osthole 4% 80 UM ¥ HBV A A 2 k@i R A% 2
WpF () EApHF B e A 501223 HR £ ke Rk k@I LB EIPH (+++HHE
HHF BB 529230 #H HBV B A M R £ R4z M Rk e URM BB ZIMHER -

12. 0.25% DMSO #1 % solvent control » @& #mf &M > ¥ HBV FFA A R £ kév i B R M2 &
miL R A e LR BBAZIPHIER -
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Table 1. Anti-HBsAg and Anti-HBeAg Effects of 10 samples in Wild-Type HBV Producing Cell Line

(HepG2215).
pg/ml HBsAg HBeAg MTT assay
Treatments (Inhibition %) | (Inhibition %) | (Inhibition %)
Mean+S.E. | Mean*+S.E. | Mean=S. E.
for 48 h
Control 0 0 0 0
DMSO 2.5 ul/ml 0.5+0.7 0.3+0.9 -1.2+£0.8
GK-Lr-W-| 100 pg/ml (100 ppm) -0.9+0.8 -1.5+13 -0.1+1.0
Me25 50 pg/ml (50 ppm) -1.1+14 -4.910.8 35+31
25 pg/ml (25 ppm) -0.5+0.9 45+19 1.6+1.3
12.5 pug/ml (12.5 ppm) 0.1+0.1 0.0+04 54118
6.25 pg/ml (6.25 ppm) -0.1+1.2 -0.7+ 0.6 14103
GK-Lr-W-| 100 yg/ml (100 ppm) -0.8+1.7 5.6%0.5 -7.3+0.4
HW25 50 pg/ml (50 ppm) -2.01+0.7 3.612.0 1.1+0.8
25 pg/ml (25 ppm) -0.5+1.2 -42+23 22+1.9
12.5 pg/ml (12.5 ppm) -0.31+0.1 1.7+1.7 3.7+14
6.25 pg/ml (6.25 ppm) -0.3+14 1.3+2.7 1.6 +25
GK-Lr-M- | 100 pg/ml (100 ppm) 0.7+ 0.6 -8.8+3.2 7.7%05
Me25 50 pg/ml (50 ppm) 09+1.1 -3.0+£0.8 5.8+0.5
25 pg/ml (25 ppm) 08+14 42112 3.0+29
12.5 pg/ml (12.5 ppm) 1.3+0.3 35+1.1 22+1.1
6.25 pg/ml (6.25 ppm) 0.8+0.3 1.8+24 0.3+34
GK-Lr-M-| 100 pg/ml (100 ppm) -0.6 +2.0 -8.3+04 25+13
HW25 50 pg/ml (50 ppm) -1.1+0.6 -0.21+0.3 59108
25 pg/ml (25 ppm) -0.1+1.6 -1.3+1.7 3.1+20
12.5 pg/ml (12.5 ppm) -0.7+1.9 31107 21+11
6.25 pg/ml (6.25 ppm) -0.3+0.5 0.3+2.0 2.8+2.1
MAL-Lr-S| 100 pg/ml (100 ppm) -3.3+0.8 48132 9.1+1.3
CL-Me25 | 50pug/ml (50 ppm) -0.7+0.6 25+1.5 6.6+1.2
25 pg/ml (25 ppm) -0.7+1.0 34129 50x1.1
12.5 pg/ml (12.5 ppm) -0.7 £ 0.9 -4.0+5.8 35+1.7
6.25 pg/ml (6.25 ppm) 0.1x0.6 0.9+25 20+1.1
MAL-Lr-S| 100 pg/ml (100 ppm) -1.91+0.7 -21139 5.6+1.3
CL-HW25 | 50 ug/ml (50 ppm) -1.2+04 1725 7.0+1.3
25 pg/ml (25 ppm) -1.2+0.6 22134 6.2+1.0
12.5 pg/ml (12.5 ppm) -2.01+0.2 3.6128 77121
6.25 pg/ml (6.25 ppm) 0.0+0.6 57+1.2 0.1+2.1
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MAL-Lr-M| 100 pg/ml (100 ppm) 25408 -5.3+27 2.7+0.1
-Me25 50 pg/ml (50 ppm) -20+£0.3 24+1.1 7.1+0.5

25 pg/ml (25 ppm) -0.6 2.0 74149 59+1.7

12.5 pug/ml (12.5 ppm) -1.0+0.1 -42+3.0 3.8+0.8

6.25 pg/ml (6.25 ppm) 09108 -43+33 45+1.6

MAL-Lr-M| 100 pg/ml (100 ppm) -1.2+0.2 -7.3+52 2319
-HW25 50 pug/ml (50 ppm) 0310.8 25114 54+1.6
25 pg/ml (25 ppm) -0.210.7 -42+4.4 11.0+1.1

12.5 pug/ml (12.5 ppm) -0.7£0.3 -0.3+24 53122

6.25 pg/ml (6.25 ppm) 03104 -14+09 41+23

MAL-Lr-S| 100 pg/ml (100 ppm) 1.2+0.8 -19+1.5 34+1.1
CL-CA 50 pug/ml (50 ppm) 1.9+0.6 -1.3+1.5 6.0+1.7
25 pg/ml (25 ppm) 0305 22+1.0 59+24

12.5 pg/ml (12.5 ppm) 0.5+0.9 41+1.2 24+35

6.25 pg/ml (6.25 ppm) 0.6+0.3 1.3+1.2 0.1+1.0

WT-Lr-SC | 100 pg/ml (100 ppm) -04+0.5 0.0+1.0 45107
L-HW20 | 50 pgml (50 ppm) -0.21+0.38 -1.3+24 3.7+04
25 pg/ml (25 ppm) -0.7+£0.3 14104 46+1.3

12.5 pg/ml (12.5 ppm) -0.6+0.9 -0.9+1.7 23+1.7

6.25 pg/ml (6.25 ppm) 0.5+0.2 2.7+£09 34+1.5
Osthole 80 uM 50.1+2.3 -20+3.3 47121

(From %iH)

Values are based on one experiment performed in triplicate.

# 418 4 tt(Inhibition percentage)

DA 20% -35% BB EIH(+)

I 35% - 50% & & B ¥4l (++)
A 50% - 65% B % JE 3% (+++)
AR 65% HIEEBEFF(+++)

Table 2. Wild-Type HBV Producing Cell Line (HepG2215)

Treatments HBsAg HBeAg
GK-Lr-W-Me25
(ZERRREM B El) (ZERRBREMS R aEENE)
GK-Lr-W-HW25
(BRARREL R BER) | (ZHERRBEY & kL)
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GK-Lr-M-Me25

(ZARRBES RaEEE)| (ZARRBESSBERE)
GK-Lr-M-HW25

(ZARRBES RaEEE)| (ZARRBESSBER)
MAL-Lr-SCL-Me25

(AERARXBESEBER | (ZRARRRES EWEFE)
MAL-Lr-SCL-HW?25

(ZARRBES AaEEE)| (ZARRBES S BERE)
MAL-Lr-M-Me25

(AERARXBESEBER) | (ZARRBRES EWBEFE)
MAL-Lr-M-HW25

(AERARXBESEBER | (ZARRBRES EWEFE)
MAL-Lr-SCL-CA

(ZERARXBESEBER | (ZARRRES EWEFE)
WT-Lr-SCL-HW20

(ZARRBES RaEEE)| (ZARRBES S BERE)

Osthole
GLRE St Fit) GtRESmEN)
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Table 3. Anti-HBsAg and Anti-HBeAg Effects of 10 samples in Lamivudine- Resistant HBY Mutant

Cell Line (M33).
pg/ml HBsAg HBeAg MTT assay
Treatments (Inhibition %) | (Inhibition %) | (Inhibition %)
Mean£S.E. | MeanxS.E. | Mean *S. E.
for 48 h
Control 0 0
DMSO 2.5 pl/ml 14+18 -1.8+2.6 26+1.2
GK-Lr-W-| 100 pg/ml (100 ppm) 37+1.9 -88+1.9 -3.2+1.0
Me25 50 pg/ml (50 ppm) 83+t21 -421+43 2.0+2.2
25 pg/ml (25 ppm) 1.8+25 -8.5+3.1 82+24
12.5 pg/ml (12.5 ppm) 55108 -39+1.1 6.8 £3.1
6.25 pg/ml (6.25 ppm) -0.7+14 -5.8+1.9 7.2+35
GK-Lr-W- | 100 pg/ml (100 ppm) 21+£1.0 -2.81+2.7 -8.5+0.9
HW25 50 pg/ml (50 ppm) 2.6t1.7 -3.810.9 40118
25 pg/ml (25 ppm) 1.7+2.6 -1.71£0.6 0.7 £3.6
12.5 pg/ml (12.5 ppm) 0.9+3.0 22128 0.914.0
6.25 pg/ml (6.25 ppm) 0.3+2.6 -3.5+3.1 2.0+2.6
GK-Lr-M-| 100 pg/ml (100 ppm) 4.61+0.9 31+2.7 9.5+0.7
Me25 50 pg/ml (50 ppm) 4.8+ 0.6 -3.0+2.6 28%1.5
25 pg/ml (25 ppm) 0.7+3.5 -0.21+14 09+25
12.5 pg/ml (12.5 ppm) 4.8 +£3.7 35+09 74+1.6
6.25 pg/ml (6.25 ppm) 23112 391+3.0 3.3+3.7
GK-Lr-M-| 100 pg/ml (100 ppm) 5.6+ 0.8 22140 10.0 £1.5
HW25 50 pg/ml (50 ppm) 05+1.8 52t15 6.8 £2.1
25 pg/ml (25 ppm) 0.3+3.3 56+14 4.1+2.6
12.5 pg/ml (12.5 ppm) 1.8+1.1 1.7+2.8 2.61+3.1
6.25 pg/ml (6.25 ppm) 0.7+1.7 3.8+4.1 8.8+2.8
MAL-Lr-S| 100 pg/ml (100 ppm) 44132 -1.31+2.0 11.1+0.8
CL-Me25 | 50 pg/ml (50 ppm) 2.8+43 -3.7+3.5 20+1.0
25 pg/ml (25 ppm) 4.6 £2.7 32115 5.6+t14
12.5 pg/ml (12.5 ppm) 0.7 £0.6 -6.0 £ 1.6 3.8+1.9
6.25 pg/ml (6.25 ppm) 26128 -3.21+3.1 0.6 2.2
MAL-Lr-S | 100 pg/mi (100 ppm) 6.7+1.5 -32+24 57+1.1
CL-HW25 | 50 pg/ml (50 ppm) 7.0+3.2 20+2.1 71x1.6
25 pg/ml (25 ppm) 09+1.8 -1.6 £2.7 50+13
12.5 pg/ml (12.5 ppm) 0.6 £ 0.6 -48+28 14123
6.25 pg/ml (6.25 ppm) -1.51+0.7 4.0£2.0 3.0+£23
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MAL-Lr-M| 100 yg/ml (100 ppm) 23+1.6 -1.9+1.1 02+19

-Me25 50 pg/ml (50 ppm) 1.7+3.1 03+34 42128

25 pg/ml (25 ppm) -1.3+29 21x1.1 7.3+3.8

12.5 pg/ml (12.5 ppm) 3.11£0.7 0.6 £2.0 6.4+2.6

6.25 pg/ml (6.25 ppm) 37114 1.6 3.6 19+14

MAL-Lr-M| 100 yg/ml (100 ppm) 8.0+4.9 -22109 8.9+28

-HW25 50 pg/ml (50 ppm) 4.8 +3.8 43+1.5 631+34

25 pg/ml (25 ppm) 19+14 27x15 6.5+2.8

12.5 pg/ml (12.5 ppm) 20121 3.310.6 59+1.6

6.25 pg/ml (6.25 ppm) 34+1.7 -1.910.7 2.7+1.7

MAL-Lr-S| 100 yg/ml (100 ppm) 31118 -6.6 £ 4.7 81108

CL-CA 50 pg/ml (50 ppm) 0.7+23 29+33 9.0+24

25 pg/ml (25 ppm) 4.212.6 22118 20117

12.5 pg/ml (12.5 ppm) 1.6 £3.9 -1.1x+2.6 0.8+2.2

6.25 pg/ml (6.25 ppm) 1.8+ 0.8 1.0+ 1.9 1.91+0.9

WT-Lr-SC | 100 pg/ml (100 ppm) 18.7£2.3 1.9+3.9 10.6 £ 1.0

L-HW20 50 pg/ml (50 ppm) 34+28 23+1.7 3.0+£23

25 pg/ml (25 ppm) 3.7+£23 4.213.0 0.7+3.1

12.5 pg/ml (12.5 ppm) 21+0.8 -04+24 1.9+2.1

6.25 pg/ml (6.25 ppm) -0.7+24 -0.8 0.7 6.8+t1.8

Osthole 80 pM 52.913.0 93+14 5.3+2.6
(From )

Values are based on one experiment performed in triplicate.

# %18 4 tk(Inhibition percentage)

DA 20% - 35% By B Kl (+)

7 35% - 50% & b B #l (++)
I3 50% - 65% 2y 3% & 3 (+++)
AR 65% HIEEBEHH(H++4)

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

Treatments

HBsAg

HBeAg

GK-Lr-W-Me25

(Z A8 R IR B3 & bm B0 1E)

(248 R IR B3 & bm PO 1)

GK-Lr-W-HW25
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(ZARRBES RaEEE)| (ZARRBES S mBERE)
GK-Lr-M-Me25

(ZARRBES RaEEE)| (ZARRBESSBERE)
GK-Lr-M-HW25

(AERARXBESEBER) | (ZARRBRES EWBEFE)
MAL-Lr-SCL-Me25

(ZARRBES RaEEE)| (ZARRBESSBERE)
MAL-Lr-SCL-HW25

(AERARXBESEBER | (ZARRRES EWEFE)
MAL-Lr-M-Me25

(AERARXBESEBER | (ZARRRES EWEFE)
MAL-Lr-M-HW25

(AERARXBESEBER | (ZARRBRES EWEFE)
MAL-Lr-SCL-CA

(ZARRBES AaEEE)| (ZARRBES S BERE)
WT-Lr-SCL-HW20

(AERARXBESEBER | (ZARRBRES EWEFE)

Osthole
GLIRE St Fit) GtRESmBEN)
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. 1a Cytotoxicity of GK-Lr-W-Me25 in Wild-Type HBV Producing Cell Line (HepG2215).
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1b Cytotoxicity of GK-Lr-W-Me25 in Lamivudine- Resistant HBY Mutant Cell Line (M33).



GK-Lr-W-HW25
120

100 -

80

cytotoxicity (% of Control)

\@\ e} 100 50 25 125 6.25

Q" Concentration (pg/mL)

Fig. 2a Cytotoxicity of GK-Lr-W-HW25 in Wild-Type HBV Producing Cell Line (HepG2215).

GK-Lr-W-HW25

120

~ 100 -
]
=
g

Q 80
Gy
o
Q

é 60
)
=
3)
.=

[ 40 1
Q
=
Q
N
>

4 20 A

0 -

> . 6.25
(‘\\&0 @(OO 100 50 25 12.5
< S
Nl
o¥ Concentration (ug/mL)

Fig. 2b Cytotoxicity of GK-Lr-W-HW2S5 in Lamivudine- Resistant HBV Mutant Cell Line (M33).
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Fig. 3a Cytotoxicity of GK-Lr-M-Me25 in Wild-Type HBV Producing Cell Line (HepG2215).
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Fig. 3b Cytotoxicity of GK-Lr-M-Me2S5 in Lamivudine- Resistant HBV Mutant Cell Line (M33).
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4b Cytotoxicity of GK-Lr-M-HW2S5 in Lamivudine- Resistant HBV Mutant Cell Line (M33).
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Fig. 5a Cytotoxicity of MAL-Lr-SCL-Me25 in Wild-Type HBV Producing Cell Line (HepG2215).
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Fig. 5b Cytotoxicity of MAL-Lr-SCL-Me25 in Lamivudine- Resistant HBV Mutant Cell Line (M33).
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Fig. 6a Cytotoxicity of MAL-Lr-SCL-HW2S5 in Wild-Type HBV Producing Cell Line (HepG2215).
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Fig. 6b Cytotoxicity of MAL-Lr-SCL-HW?2S in Lamivudine- Resistant HBYV Mutant Cell Line (M33).
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Fig. 7a Cytotoxicity of MAL-Lr-M-Me25 in Wild-Type HBV Producing Cell Line (HepG2215).
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Fig. 7b Cytotoxicity of MAL-Lr-M-Me25 in Lamivudine- Resistant HBV Mutant Cell Line (M33).
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Fig. 8a Cytotoxicity of MAL-Lr-M-HW25 in Wild-Type HBV Producing Cell Line (HepG2215).
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Fig. 8b Cytotoxicity of MAL-Lr-M-HW?2S in Lamivudine- Resistant HBV Mutant Cell Line (M33).
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Fig. 9a Cytotoxicity of MAL-Lr-SCL-CA in Wild-Type HBV Producing Cell Line (Hep(G2215).
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. 9b Cytotoxicity of MAL-Lr-SCL-CA in Lamivudine- Resistant HBV Mutant Cell Line (M33).
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Fig. 10a Cytotoxicity of WT-Lr-SCL-HW20 in Wild-Type HBV Producing Cell Line (HepG2215).
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Fig. 11a Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-W-Me25 in Wild-Type HBV Producing Cell

Line (HepG2215).
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Fig. 11b Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-W-Me25 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 12a Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-W-HW25 in Wild-Type HBV Producing Cell

Line (HepG2215).
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Fig. 12b Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-W-HW25 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 13a Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-M-Me25 in Wild-Type HBV Producing Cell

Line (HepG2215).
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Fig. 13b Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-M-Me25 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 14a Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-M-HW25 in Wild-Type HBV Producing Cell

Line (HepG2215).

I HBsAg
I HBeAg

120 ~

100 -

80

60

40 A

20 A

Percentage of Control (% of Control)

o 0o N > > o )
o @1\3 \QQ\%\‘“ 50\*%\& ,f)\x%\’& 05\)»%\ @5\’%\&

Concentrations

Fig. 14b Anti-HBsAg and Anti-HBeAg Effects of GK-Lr-M-HW2S5 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 15a Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-SCL-Me25 in Wild-Type HBV Producing

Cell Line (HepG2215).
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Fig. 15b Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-SCL-Me25 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 16a Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-SCL-HW?2S5 in Wild-Type HBV Producing

Cell Line (HepG2215).
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Fig. 16b Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-SCL-HW2S5 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 17a Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-M-Me25 in Wild-Type HBV Producing Cell

Line (HepG2215).
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Fig. 17b Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-M-Me2S5 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 18a Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-M-HW25 in Wild-Type HBV Producing

Cell Line (HepG2215).
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Fig. 18b Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-M-HW?2S5 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 19a Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-SCL-CA in Wild-Type HBV Producing Cell

Line (HepG2215).
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Fig. 19b Anti-HBsAg and Anti-HBeAg Effects of MAL-Lr-SCL-CA in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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Fig. 20a Anti-HBsAg and Anti-HBeAg Effects of WT-Lr-SCL-HW20 in Wild-Type HBV Producing

Cell Line (HepG2215).
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Fig. 20b Anti-HBsAg and Anti-HBeAg Effects of WT-Lr-SCL-HW20 in Lamivudine- Resistant HBV

Mutant Cell Line (M33).
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