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B AURF R EEI A H FATHFEE » &5 eSS MR 3% - A8 M Sk B R A
o MR S R R T 3%~ BT B R AT - B AT R H ATHER A e - {E2EA
A% 300 EREHERIFEERZAHE - BAlER LEH 2 JaFEEY) » DIFF4RE
(lamivudine; B[] 3TCYHIEH HEATER » AIEZAA TSI - A DS
HNAHRE AR o I I8 2R A G e bt 3 HT7& (Enzyme-Linked Immunosorbent
Assay) HIE HRE S B BN AR A SR AR 2 S5 I ondlIf] B BURF SRR
HHURA e HUFIEME AR T 2 i FONGE « 455580 - BEEEERGARA
FEHEHEERERBEIMIESE » Dl 95% 2215 5 U {EHH 27
AN-L-EA ~ AN-L-W ~ AN-M-EA K AN-M-W : HijEsEalnss B R - Hip
AN-M-EA ¥ B BT R BAEEEHIRIEA - #—2PH AN-M-EA 73EESH]
ACEAM37 - ACEAMA41 ~ ACEAMA43 - ACEAMS3 ~ ACEAMSS5 - ACEAMSG6S ~
ACEA M69 - ACEA M74 ~ ACEA M78 ~ ACEA M84 K —{H 4t &%)
(4-acetylantroquinonol B) - HijE s HIE 4G SR8~ ¢ ACEA M55 ~ ACEA M65 J7
4-acetylantroquinonol B ¥ E 57 EH BZANH] B BUHF 3 B A= AV 25k S AT 42RE DT
FEMRZeEk C REDUR K e PUR 2 TS -

BAgE A B EUBFSOREE - REDUR -  PUR - M2 - SBIES: -

R AR AT
R R (TR A
R S SR Yyt i A R 2 B
FRR IR KB YIRS 2RISR )
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A=}

B RS Y s 88 2 BN SR A I B B i - Hor DA B BT 3R a5
(Hepatitis B virus » f§f% HBV)5[HEAV i A& e - NME B ZINF K55 @ 7 AT
RS ERZ W 55 FF (Hepadnaviridae) » 2 H AT Ml /NHY DNA i © &
LA TR AR B BT 3% (Bader & Korba, 2010) » FFFEEEKIER B AT R 5]
27 EIREA EH B AN 2 %5(Zhang, Zhong & Guo, 2013 ; Song et al., 2013) » B RIfT
X HATHEEZAAE  HEENEEY 300 SR i H 20 ekt o BRERR 6
2 6FR4EY) - LAFFZAE (lamivadine 135555 5 Bl 3TC) » &2 B HAF KW HK
FESEEGIIES] » A IEE B ERVEER(Dienstag et al.,, 1995 ; Honkoop, Niesters,
deMan, Osterhaus & Schalm, 1997) » a &38R Hr gAY A (Allen et al., 1998;
Lai et al., 1998; Feld & Locarnini, 2002; Perrillo, 2005) - H Fijli& R FH &% 2 G K15
s BRATZEEE 2 F g5 EAh » EA40 Adefovir ~ Entecavir ~ Telbivadine ZF€8¥1{F 5
M &1 ~ A FHAARR R F A E ae B 3 M S aiRh B 508 R HBsAg 55 - (ifsiis
AR IREEY IR 2 BH 48 Rybt B BURT SR AVEEY) - 4l B BINFROGHRE - HF4Rebigs
MRZEERR By B BUF R R 527 &g RHY YMDD i &2 4 B —REZE8 50 YIDD
5. YVDD 1% » R ZReEA DN - BEHLRER AR WAMENHREE
[ 58 | F(Tipples et al., 1996; Ling et al., 1996; Honkoop et al., 1997) » JiE5EL% A
RIE I [HIHAI SRR - 18 MERF S B EEF - EGHHE(L » SR B2 AT
J& (hepatocellular carcinoma; HCC)

A7 Z (Antrodia cinnamomea) ¥ TP TEEEFLERHVEE R MEEEE - AR
BAERE  HARESERAMES N E SIS RE RIS (Cinnamomum
kanehirae) - » TEfR&EREL » At i Ry /e —7e | wHAT R EE | - R ZHYHZEY)
HAEJEL - U - Si R - RIEHET - BLAE B B - (RAFLARTEPS
R i 4 b5 288 )5 M- (Geethangili and Tzeng, 2011; Huang, Huang, Chen,
Chang & Chou, 2003; Lee et al., 2002) - AR Z PN EHSFTFVEHE M > £ EE
18 IRA SN TS B RN TE RN - 2EEmES
RN - i iaehE GEREEY) - ZRIMERESR @ 5 HEER RS
- S EHERNARAFLURE R T =UE TR Z H4e 2 4 & - B84
PREE ~ AR ~ L% e RZZ B ERERGE A E » ARG ERT A Z fr S feifdEd
fafel - BERGRIEES » HIRRESEE RDUE - 5 ~ 21 - RE4E - wBERE -
RS CEITRES E R A TR A FIe 2 28 e fn il B LR SR i e
PSS SCA Ry 2 TEERIE -
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B~ MRERTTA

— ~ 4HAEER(Cell lines) 2 4HfEEZE (Cell culture)

A {5 W A A B ZURT 32 55 (Human Hepatitis B Virus).Z AJSRTF
HHRERE - — Ry MS-G2 - R FIAHEE4HREPE HepG2 £LHE 7k (transfection) 7 4 56 5
HBV DNA (ayw) %z neomycin resistance ZLRMVE fg{% > DL G418 &iiisk » 48 %
Yt (limiting dilution){S-2[AY4HAEEE » @544 & MS-G2 (Sureau, Romet-Lemonne,
Mullins, & Essex. 1986; Huang et al., 1996) - A FL4MHERR A 5222 HBV DNA HY
ik A(integrated) » H L PR —(EFREHVAHRENE - BOAT 48 = &R0 B ZURF 3295
HeEPTRE(HBsAg) ~ e PilFA(HBeAg) K55 Fa i #8(42 nm Dane particles and 22
nm subviral particles) ° 55— Ry SEMIRHURE YR 2= fntic AN E = > $(T
BRFEETEE - FrEIL 2 HUFFZEE lamivadine ZE88 R (mutant type) 7 13 & BEE4H
Fafk - TREA AT 4HAR IR HepG2 48 % (transfection) Ty YMDD ZE8 ~ HBV
DNA (ayw) % hygromycin resistance Z:RHVE#E1% > DA hygromycin EfizEE » FH4EH
ZYMkE(limiting dilution)fSEAHHAEME - anta Ry M33 > fRAEEFEEST B ZUAT SR
BFZEEPR 2 P FE 4% (Janmanchi et al., 2010) - ZRgm0KF LA MS-G2 4HiAE{E 5 B BIAF
R EAEAES - DA M33 4HAPE s B BUHF SO T 2 RE DigE 22 st
ETRESEERMARA TR HAREIEY > I B B R mHEEMENE
RNEG= REVLEZg P2 Ep=E -

MS-G2 4ffEl M33 4 RIEEER S 10%a4- )% (fetal bovine serum;
FBS)fY DMEM 52 5% & £5(Gibco Laboratories, Grand Island, NY)§ » Y& 5%
&bk 37°C BFERET 0 2 7 3 RETE—K -

— ~ MTT assay (TR YA SRR

MTT(3-(4,5-dimethylthiazol-zyl-)-2,5-di-phenyltetrazolium bromide) J& — f&i &5
e T A 781 375 4 L T R, U 4 45 o 4 B 6 55 4 8 (suceimate
dehydrogenase)iz i pREE & 21 formazan » 0] 2k HIAHRE - ESI4 RE1E - 75
96 well FYAHEEEE M (petri-dish)  f& A 2x 10" 4HfE > B2 5% CO,>37°C  incubator
o SRR AR SR I B AL - RIS T ANHIEEY) - & AR (200
100 ~ 50 ~ 25 ~ 12.5 [g/mL) » HFERE =E1E - 45558 48 /\IF1% » R T
100 pL R LA 25 pL &A S mg/mL MTT I3 MTT &% RE & 1 mg/mL-
A 5% CO, > 37°C incubator 4 /N » EEFZFRESEIE NI 100 uL #Y 100% DMSO
NER MBS il > PR OLERT 2SR 18 540 nm HIERSEE - FFAE
B IR 1% 2 WO E AR ZE QRO E R » T A TYIA ORGSR Cell
viability (%)

Cell viability (%) = [ODsao(sample) / ODsao(control)] x 100 %

AH A S RS 80% % » aUE By B B 4B 55 14 (cytotoxic) -
= PRBEYZEE
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1F 24 well FY4TRAEFZET » 8 A Ms-G2 47 2x10° » 5% M33 4t 1.5x10° »
FHRR IR MBS I B EA » FE TREZESEEEEY) S TR
[ SRS =E1E - 685 48 /NHE - U FIeiEiR  EfTHUREEME
HITE -
M~ BRI RIFEREADUR Ke PiRZEERZHAE

) R I 2% 35 45 o 9% W [t 47 A7 7£ (Enzyme-Linked Immunosorbent Assay;
ELISA) » EHTT AN B B &R PR < BARTUES S BUAH B B R i3
core/e PLIR 2 PRSI R e it B S AR AR AT 3T 58]
TP —biR—bisEERaE s —HeEA% > L TMB E8KIZ26 » FHL
3¢t BioTek ELX800 7 ELISA reader 7F 450 nm SHITE > » FrfE-Agu -8
(O.D. value)Z JEH PURAYZE 5 » A LIRIRHAVESEEE 100 > (KL NAFEHHRE
1 H 47 b (Inhibition %) -
SRR S - 45 EEAH I O (E
=== x100%=H]I% &5 43 EE(Inhibition %)

SRR (E

HIRIET STELAE 2035 SRS+ » HIHIET 57 ELAE 3550 Fy o EA]

(+4) » JIBIETSTELLE 50—65 BERREIEIC-H) » HIBIE SYLLIE 65 ML Bk sans
HI () ©
7 - Gtk

BERFT1% > Bh% DL T [+ 5% 2 (mean + standard error of mean) S

T BEBRAI LA B A 22 B b Student’s t-test I » & p <0.05 B A7

2~ GERE

— ~ EZEGEEEKIS% JEMEIRE (WS RHEEE SRR ARAE
HERH)
(BB EE RN EGRE O EGEED -
(2) 95% LB AU Z TR AL GGEE2) -
AR TR B Al I S
Rzl - LA 95% ZRFNIEGERL - WIERATIS JEF AR - FREEE
2 0 B E &G CEE YY) - I AR ZEHWIH LB B BK(1:1) » 7T
partition * 7358 2 1% > FRt Lk LHEfE R 2Rz > RIS E & Re L8k JBEfh
tHYI(AN-M-EA) - [I/KEHET 2 BEZRE - RIS ESaa /Kl HP/(AN-M-W)
BR 2 BRI i B
R EIREZIRY) - el 95% ZBFNIENEERL » IR TS LI ZEAUR > B
“iEz o MSERZEZERY) W AEZERYI 28 ZBR80K(1:1) - 1T
partition » 73fE58 2 1% > FELARE LHEfE R 257 - AISER ZM ZEahH

E[E
%
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YJ)(AN-L-EA) - [M7KIE T2 R » BIRER/KHY)(AN-L-W) -
— ~ AN-L-EA ~ AN-L-W ~ AN-M-EA F; AN-M-W#i BEUFT 3% B 4= RUyps sk & T Rl

2

HZe 1 455888 © AN-L-EA > 200 pg/mL ¥f MS-G2 cell line BG4
A B T EDHIEREE By 100~ 50~ 25~ 12.5 % 6.25 ng/mL H#EAfAEEE14: - 100 pg/mL
AEUREHREDUR B EEOIIHIER - AR E LR 36.3 £2.6 5 ¥ e HiR
FEHNHIER © AN-L-W FL{EDHIEURIE(200 ~ 100 ~ 50 ~ 25 J 12.5 png/mL)Hfflife
FME 200 pg/mL AIEURE SR EHUR B B R HIIRIE A - HHIH S b Fs 37.6
+ 6.4 ¥t e HrJEHEHIFEIER - AN-M-EA > 200~ 100 J% 50 pug/mL ¥f MS-G2 cell line
EAHEME R AEAEURE & 25 ~ 12.5 ~ 6.25 ~ 3.125 J¢ 1.5625 ug/mL A
AeEEEE < 3.125 ~ 6.25 ~ 12.5 i1 25 ng/mL HIEUREER AEHUR B (H 2 IFE 3
F& (D) HIEIE R » EAIEI S 47 Bl By 26.9 £3.7-56.5+£0.2-68.1 +2.2 k% 71.1
+£2.0 5 %} e HUFMEANEIER - AN-M-W 7 {EHEURE (200 ~ 100 ~ 50 ~ 25 K 12.5
ng/mL)F AR ZENE - 100 F1 200 pg/mL HIEUREE SR IR BEE () 2 &
(+HOHIHIER » HAMGEIE 73 EL oAl By 22.5 £ 0.8 Fe 44.1 £ 3.2 5 %f e HrlEHNHIE
FH - 438 E J8ERY Osthole £ ¥fHE4H » Osthole 45 %2 80 uM - fEAHALEEM: -
¥ HBV B A A R R B IHI () EHIH E o b s 504 £ 2.6 5 ¥ e fii
JRAANEE R -
=~ AN-L-EA - AN-L-W - AN-M-EA F; AN-M-W#i BEUF 38 JR 5 - Z2RE D& - 2€

BRRIE IR

7% 2 455888~  AN-L-EA 100 #1200 pg/mL ¥f M33 cell line EH 514> 50
25 Je 12.5 pg/mL fEHAEEEME » 50 pg/mL HIGURRESER iR BERE (HHNHIE
A > HANHIE 7 EE R 28.1 £ 0.9 5 % e HilAEANHEI(EA © AN-L-W T {EHIEURE
(200 ~ 100 ~ 50 ~ 25 Jz 12.5 ug/mL)EEANREEE A © 50 ~ 100 A1 200 ug/mL JHIEDE
FEHREDUR B 2P EEOIHIER - B E bRl Ry 26.3 +£ 0.2 ~
355+ 1.4 F7 43.8 £2.1; ¥f e P FEMHIFEIEF - AN-M-EA 200~ 100~ 50 ~25+12.5
F2 6.25 pg/mL BAFEME < 1.5625 F 3.125 pg/ml MEAAFME: - BEREHUREEE
(OHINHIERT » HHNHET S ey Al Fs 24.6 + 1.4 Jz 33.1 £2.5; %f e FrlFMANHIEH -
AN-M-W Fi{EHIELERE (200 ~ 100 ~ 50 ~ 25 K7 12.5 pg/mL)EFE4AHHEEEE - 50 ~ 100
#1200 ng/mL AEURE R EPUR BB 258 E-OHIFIER - EHIHE >
ELor Ay 22.5 £3.1 ~41.5 £ 0.7 Fz 51.4 £ 5.3 ; %} e JJREMEANEER - Osthole 45
LRI 80 uM - fEAHAE R 1 - BT RE DTS 2 B ik 2 bR BRI ()
HAHIE bRy 51.0 £3.3 5 ¥ e HlRAEAIHIER -
P4 ~ ACEA M55 ~ ACEA M65 K 4-acetylantroquinonol BHiBEURT R fmE &1

E— U HET B BURF R EF A AR EME A RAY AN-M-EA » 4877 55 5]
ACEAM37 - ACEAMA41 ~ ACEAMA43 - ACEAMS3 ~ ACEAMS5SS5 - ACEAMSG6S ~
ACEAM69 - ACEAM74 - ACEAMT78 ~ ACEA M84 K —{[E4fi{b&%) (5 E4E 5E Fy
ELHIRY 77 4-acetylantroquinonol B)([&] 3) @ & hu4E 850~ ACEA M55 ~ ACEA M65
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J 4-acetylantroquinonol B HA IR #ZH1 B BUHF 3 B 4= BRI Bk S AT ZeRe i ge
MRZEERRIE M -
(—) ACEA M55
A. B BURT R BT A RIAHAE R (MS-G2 cell line) [53% 3 Jef&E 4]
DO(EHIEELEE(25 ~ 12.5 ~ 6.25 J% 3.125 pg/mL) » 25 K7 12.5 pg/mL ELG4HHE
B 0 3.125 K 6.25 ng/mL AR - HRATUR B 28EE )
HIEIWER - EHIHIE 5P BB 24.9 + 1.7 2 51.8 £ 2.8 5 6.25 ug/mL ¥f e
DR BESEE(OINHIER - HAHIE R Ry 347 £ 1.6 -
B.ATZREDUEEMEZEEER(M33 cell line) [53R 4 J[E 5]
H{ERIERERE (200 ~ 100 ~ 50 ~ 25~ 12.5 ~ 6.25 J% 3.125 ug/mL) > 200 ~ 100
50 Jz 25 ng/ml EAA4HAEENE - 3.125 ~ 6.25 k& 12.5 pg/mL fdfif st -
KPR EREG ZFEEOIHEIER - EAIEE 2 tbrhl R 23.7+ 1.9
33.1 £5.1 F2 473 £ 1.7 625 }% 12.5 pg/mL %f e HiJE BB () B B+
HIRIER > HAHTE ey Ak 33.4+£0.3 fr 42.1£5.3 -
(Z) ACEA M65
A. B BURT R 3 BT A RIAAE AR (MS-G2 cell line) [53% 3 J[& 6]
FLAEHIER RS (S0 ~ 25 ~ 12.5 ~ 6.25 F7 3.125 pg/mL) » 50 ~ 25 f 12.5 pg/mL
HAMAEEM » 3.125 K& 6.25 pg/mL EEEN: - BHRAGHFEKEGH 2
HRE (0 HHIE L HAHT E 73 bR Al B 23.4 £ 1.9 F2 37.7 £2.726.25 pg/mL
¥ e PUF R GOHITIEN - HANHIE 3EEE 22.5+3.0
B. FFLREDIEEME 22 PR(M33 cell line) 53 4 J[E] 7]
FERELERE (200 ~ 100 ~ 50 ~ 25 K 12.5 pg/mL) > 200 K 100 pg/mL EA54H
HaslE - 12.5 ~ 25 & 50 ug/mL fEdfiftizte - WREPUFE R0 258E
(HHHIEWER - H3HEIE b B f 47.6 £ 0.8 ~ 489+ 0.5 2 50.6 + 0.8 ;
H e PiUFEREGHEFEEHINFIER - EHIHE2EE R 282+6.2
379402 [ 48.0+ 1.4
(=) 4-acetylantroquinonol B
A. B AR R 3 BT A AU AR AR (MS-G2 cell line) [53% 3 J[& 8] :
=ERIEERE(3.125 ~ 1.5625 K 0.78125 ug/mL) » 3.125 & 1.5625 pg/mL E.
HARENE - 0.78125 ng/mL fEAfEEM: - HREHURESREGHIHITE
F > HHISTE 7B Ry 61.3 + 1.8 5 ¥ e PUFAFEEHHIFIEN - HHIHIH
43bbEy 492 +£2.2 ¢
B. FFLREDIEEME 228 PR(M33 cell line) [5£3% 4 J[E] 9] :
JUEHIERERE (100 ~ 50 ~ 25~ 12,5~ 6.25 ~ 3.125 ~ 1.5625 }% 0.78125 ug/mL) »
100 ~ 50 ~ 25 ~ 12.5 & 6.25 ug/mL A4 » 0.78125 ~ 1.5625 K 3.125
ng/mL fEdifEEE I - SR AR BESE () 2588 (- HHIFEIER - EHliHE
SyEEST R 24.8 £0.8 ~ 35.7 £ 1.0 2 56.6 £ 1.5 5 1.5625 7 3.125 pg/mL ¥f e
DU BAEIE () 2 (+HHIHIE A - SIS 77 EEor Al s 28.1 £0.9 k2 45.1
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+2.0-
A~ rREBBERY Osthole R TE¥HHR4H

Osthole 454%2/% 80 uM ¥ HBV 7 4= 21 7 R HL 5 E o TG (++0) FHAH]
BHrbE Ry 52.0 £ 1.7 » R ZeRetndg i oe ik ~ R B os EHIH () HANH]
HorEEFy 50.8 £ 1.5 %f e HrlRIEAIHIER -
7N ~ DMSO#%H Esolvent control

0.25% DMSO ¥f HBV B74= B K fHZ2AEDLEE M2 8k 2 RITPLUFEI e HilHT
FEAHIEIER -

NFH B BUAF 3% Jp#(Human Hepatitis B Virus; HBV)HRER A S K BIEIE
(Rehermann & Nascimbeni; 2005) » EAE L R 7 + B E M 32 W5 (Woodchuck
Hepatitis Virus; WHV) (Menne & Cote, 2007) ~ EiZLtin B 2 A BT R w5
Ground Squirrel Hepatitis Virus (GSHV) % JgiZ4ie1 2 HE&-F B HUHT 3% 55 85(Duck
Hepatitis Virus; DHV) (Liu et al., 2014; Souza, Drexler, de Lima, do Rosario, Netto,
2014)y 2 A ER S - BIEEFVIESIFEAES - HILHAIEASML B 2R R H
woalE R A A B U K55 DNA ol A 2 AR Re4HREpEk - 5850
HHFEE R (In Vitro Cell-Based Model) » #E1T T EEE AW 3 1F FH 2 5F
fti » PUREEER D 2 Bt R UR B S  BRET -

BEIASH MTT HIEASEY a3t - A B EaRE - RS
HNHEIE 2 5 - RES i S E S ERE Re ' A S T E Y B A
B A REHEFREDUREM e i ZJEME > 41 ACEA M55 - ACEA M65 J
4-acetylantroquinonol B 5§ » ELt7 4-acetylantroquinonol B %R f(F » JEE 0.78125
ng/mL %f MS-G2 cell line fitdfifiz 4 - HRAGUREAREGHANFIER - H
AIHTE R Ry 61.3 £ 1.8% 5 ¥ e HiR A T RECHINHIMER » HHNHIE 2t F 49.2
+2.2 o 54} 4-acetylantroquinonol B JEME 0.78125 ~ 1.5625 &% 3.125 pug/mL ¥f M33
cell line fEAHAEEE 14 - ¥R ETHUF BESRE (1) 25885 (H-HHIHITEA] - HHIHTE ot
SRR 24.8 £0.8 ~ 357+ 1.0 2 56.6 +1.5% ; 1.5625 } 3.125 ug/mL ¥f e Hi/H E
I (H) 2 PR EHIIFIER » B E el Ry 28.1 £ 0.9 Fz 45.1+2.0% -
SRR I rna B E AT B AUHF SRR E R EU(MS-G2 K M33 cell line) F 1]
{ER > IR IR AH (P S BB B BE A S R B LR A HIHIE FH (HHEE e PN
S AR Z 3 I 7E fi(4-acetylantroquinonol B)-A & % B HIHIRR HIGTF M
(++0) H¥f e HiR[FEREEA REFAHIHFISR () - ST AREE B B S HEE
g R - RtE R A SYBROAREE L 28] - HATHEZR B AURF R
HAES  EBINLHEA B R AR &G - R i e m B A e
KRB TI5HE et Ol & im » I B AR BN ER IR LR B 521 < B st Bligah A
j? o
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Anti-HBsAg and Anti-HBeAg Effects of AN-L-EA, AN-L-W, AN-M-EA,
AN-M-W in Wild-Type HBV Cell Line (MS-G2).

Treatments pg/mL HBsAg HBeAg MTT assay
for 48 h (Inhibition %) (Inhibition %) (Inhibition %)
Mean £ S. E. Mean £ S. E. Mean £ S. E.
Control 0 0 0 0
DMSO 2.5 pL./mL 1.9+1.0 23128 -2.6%1.5
AN-L-EA 200 pg/mL (200 ppm) cytotoxic 239134
100 pg/mL (100 ppm) 363 +2.6 122 +3.0 1.1£2.2
50 ug/mL (50 ppm) 102 +33 9.8+2.6 -2.6%15
25 pug/mL (25 ppm) 79+33 10.9+ 1.7 4.3+ 4.7
12.5 pg/mL (12.5 ppm) 4.6+ 0.7 11.2£3.2 5.0+3.3
6.25 pg/mL (6.25 ppm) 3.5+2.6 95+1.3 03£1.8
AN-L-W 200 pg/mL (200 ppm) 37.6 £ 6.4 9.7+2.4 11.7+2.5
100 pg/mL (100 ppm) 144+ 4.1 65133 7.0x12.1
50 pg/mL (50 ppm) 10.6 = 1.2 9.0+2.8 6.1+3.4
25 pg/mL (25 ppm) 55124 28119 4.0+2.7
12.5 pg/mL (12.5 ppm) 2.711.6 0925 -1.9+1.1
AN-M-EA 200 pg/mL (200 ppm) cytotoxic 49.5+29
100 pg/mL (100 ppm) cytotoxic 30.2+3.2
50 pg/mL (50 ppm) cytotoxic 214+2.7
25 pg/mL (25 ppm) 71.1£2.0 1.5+ 1.1 16.5+0.5
12.5 pg/mL (12.5 ppm) 68.1+2.2 103+1.8 13.1+1.3
6.25 ug/mL (6.25 ppm) 56.5+ 0.2 8.8+1.6 40+1.1
3.125 pg/mL (3.125 ppm) 26.9 +3.7 6.9 +3.1 3.6x+3.7
1.5625 pug/mL (1.5625 ppm) 11.5+25 47+ 1.9 9.2+3.1
AN-M-W 200 pg/mL (200 ppm) 44.1£3.2 129+2.8 9.6 1.5
100 pg/mL (100 ppm) 225+0.8 93+3.1 8.0£3.0
50 pg/mL (50 ppm) 14.0+24 10.2+1.6 8.1+4.1
25 pg/mL (25 ppm) 8.11+3.0 3.7+ 0.8 12.8+6.0
12.5 pg/mL (12.5 ppm)) 23+2.7 -1.2+£2.2 8.9+49
Osthole 80 uM 50.4£2.6 16.7 £ 2.1 -8.3+£0.9
(From J7E)

Values are based on one experiment performed in triplicate.
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Anti-HBsAg and Anti-HBeAg Effects of AN-L-EA, AN-L-W, AN-M-EA ,

AN-M-W in Lamivudine- Resistant HBY Mutant Cell Line (M33).

Treatments pg/mL HBsAg HBeAg MTT assay
for 48 h (Inhibition %) (Inhibition %)  (Inhibition %)
Mean = S. E. Mean £ S. E. Mean = S. E.
Control 0 0 0 0
DMSO 2.5 pL/mL 54128 -0.8+2.4 -1.7+1.3
AN-L-EA 200 pg/mL (200 ppm) cytotoxic 30.6 £ 0.4
100 pg/mL (100 ppm) cytotoxic 23.2+£0.3
50 pg/mL (50 ppm) 28.1£0.9 2.1+4.1 18.4+£0.8
25 pg/mL (25 ppm) 145+ 6.4 0.1+1.9 16.2 £ 3.7
12.5 pg/mL (12.5 ppm) -3.7+7.9 -9.6+4.7 7.0+3.4
AN-L-W 200 pg/mL (200 ppm) 43.8+2.1 10.9+2.5 14.6+2.3
100 pg/mL (100 ppm) 355+14 6.414.9 153118
50 pg/mL (50 ppm) 26.3+0.2 55+£0.2 12.9+2.1
25 pg/mL (25 ppm) 7.1+2.6 24129 94+1.4
12.5 pg/mL (12.5 ppm) 40+1.3 1.7+ 3.0 2715
AN-M-EA 200 pg/mL (200 ppm) cytotoxic 40.4+1.8
100 pg/mL (100 ppm) cytotoxic 325+£04
50 pg/mL (50 ppm) cytotoxic 29.2+0.8
25 pg/mL (25 ppm) cytotoxic 27.6x1.6
12.5 pg/mL (12.5 ppm) cytotoxic 25.4+£04
6.25 pg/mL (6.25 ppm) cytotoxic 21.6£2.3
3.125 pg/mL (3.125 ppm) 33.1+£25 11.0+1.1 6.7£2.0
1.5625 pg/mL (1.5625 ppm) 24.6+1.4 44+2.2 35+1.8
AN-M-W 200 pg/mL (200 ppm) 51.4+53 13.6 £ 2.0 143+1.7
100 pg/mL (100 ppm) 415+ 0.7 0.914.8 10.3+1.7
50 pg/mL (50 ppm) 22.5+3.1 -0.5+33 6.5+1.9
25 pg/mL (25 ppm) 6.6+ 3.5 2615 4.211.0
12.5 pg/mL (12.5 ppm)) 2910.8 -4313.2 -2.1x£0.5
Osthole 80 uM 51.0£3.3 14.0+£ 1.8 -2.5+2.7
(From J&7E)

Values are based on one experiment performed in triplicate.
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Anti-HBsAg and Anti-HBeAg Effects of ACEA M55, ACEA M65 and

4-acetylantroquinonol B in Wild-Type HBV Cell Line (MS-G2).

Treatments pg/mL HBsAg HBeAg MTT assay
for 48 h (Inhibition %) (Inhibition %) (Inhibition %)
Mean = S. E. Mean £ S. E. Mean % S. E.
Control 0 0 0 0
DMSO 2.5 pL/mL 0.9+1.6 33125 29+1.1
ACEA M55 25 pg/mL (25 ppm) cytotoxic 29.0+1.8
12.5 pg/mL (12.5 ppm)) cytotoxic 27.7+£1.7
6.25 pg/mL (6.25 ppm) 51.8+2.8 347+ 1.6 19.0+14
3.125pg/mL (3.125 ppm) 249 +1.7 159+23 42 +2.1
1.5625 pg/mL (1.5625 ppm) 93+1.5 4.6 £3.1 27+£2.4
ACEA M65 50 pg/mL (50 ppm) cytotoxic 36.5+1.5
25 pg/mL (25 ppm) cytotoxic 29.7+£3.0
12.5 pg/mL (12.5 ppm) cytotoxic 21.5+1.6
6.25 pg/mL (6.25 ppm) 37.7+2.7 225+1.5 75+18
3.125pg/mL (3.125 ppm) 23.4+1.9 13.7+£0.8 43£2.6
1.5625 pg/mL (1.5625 ppm) 10.2+£2.9 0.8+1.1 09+1.7
4-acetylant  3.125ugmL (3.125 ppm) cytotoxic 33.9+1.0
l'O(]lliIlOIlOl 1.5625 pg/mL (1.5625 ppm) cytotoxic 30.0 £3.9
B 0.78125pg/mL (0.78125 ppm) 61.3+1.8 492 +2.2 125119
Osthole 80 uM 520+1.7 14.2+ 1.8 -13.7£ 0.8
(From $b7E)

Values are based on one experiment performed in triplicate.
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Anti-HBsAg and Anti-HBeAg Effects of ACEA M55, ACEA M6S and
4-acetylantroquinonol B in Lamivudine- Resistant HBV Mutant Cell Line (M33).

Treatments pg/mL HBsAg HBeAg MTT assay
for 48 h (Inhibition %) (Inhibition %) (Inhibition %)
Mean = S. E. Mean £ S. E. Mean % S. E.
Control 0 0 0 0
DMSO 2.5 pL/mL 32119 -0.5+2.4 -0.6 £1.0
ACEA M55 200 pg/mL (200 ppm) cytotoxic 95.5+2.9
100 pg/mL (100 ppm) cytotoxic 89.31+33
50 pg/mL (50 ppm) cytotoxic 27.1£3.0
25 pg/mL (25 ppm) cytotoxic 22721
12.5 pg/mL (12.5 ppm)) 473 £1.7 42.1+£5.3 151+£1.2
6.25 pg/mL (6.25 ppm) 33.1+£5.1 33.4+0.3 14.1+£0.2
3.125 pg/mL (3.125 ppm) 23.7+1.9 9.8+5.3 11.2+1.8
ACEA M65 200 pg/mL (200 ppm) cytotoxic 76.4+1.8
100 pg/mL (100 ppm) cytotoxic 33.7+4.1
50 pg/mL (50 ppm) 50.6 + 0.8 48.0+ 1.4 15.7 £1.3
25 pg/mL (25 ppm) 48.9+0.5 37.9+£0.2 17.9+£0.8
12.5 pg/mL (12.5 ppm)) 47.6 £ 0.8 28.2+6.2 13.5+1.9
4-acetylant 100 pg/mL (100 ppm) cytotoxic 94.1+2.0
roquinonol 50 pg/mL (50 ppm) cytotoxic 63.6x1.1
B 25 pg/mL (25 ppm) cytotoxic 41.8+3.5
12.5 pg/mL (12.5 ppm) cytotoxic 36.7£2.8
6.25 pg/mL (6.25 ppm) cytotoxic 225+39
3.125 pg/mL (3.125 ppm) 56.6 +1.5 45.1+2.0 19.9 £ 0.6
1.5625 pg/mL (1.5625 ppm) 35.7+ 1.0 28.1+ 0.9 15.8+1.0
0.78125 pg/mL (0.78125 ppm) 24.8+ 0.8 37+79 10.1 1.6
Osthole 80 uM 50.8+1.5 12.8 £ 0.6 -0.3£2.8
(From $biE)

Values are based on one experiment performed in triplicate.
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Antrodia cinnamomea

v
Inoculated to 2L flask (30 °C ; 100 rpm ; 8-10 day )
J
Inoculated to 200L ferementor (30 C ; 50 rpm ; 0.5 vvm ; 3-5 day)
v
Inoculated to 200L ferementor (30 °C ; 30 rpm ; 0.5 vvm ; 8-10 day)
I

Centrifuged (7400 rpm)
l

; !

mycelium broth

l
Concentration by ultra filtration (3000 MW )
Freeze dried —
(-40°C » 4hr=>307C » 72hr)
l

mycelium of Antrodia cinnamomea

1 FIEZ R R IETE - FIHRIFIEA E I Bl 7 AR 2 3 e i FE
(BEEEFER 7 AR 5l
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mycelium of Antrodia cinnamomea
extracted with 95% EtOH

crude extract
partitioned with EtOAc/ H,O (1: 1)

:

EtOAc 1ayer HZO layer

‘ Partitioned with n-hexane/75% MeOH 1:1

l l

n-hexane layer aqueous layer
Silica gel column gradient eluted with Silica gel column gradient eluted with
n-hexane/EtOAc n-hexane/EtOAc/MeOH

n-hexane fractions Aq. fractions

l |

further chromatographed by reverse phase HPLC-DAD and checked structures by NMR and LC/MS/MS

scheme 1. isolation of Antrodia cinnamomea (mycelium)

2 [EEERAE TR IR E G AERE 95% J Bt R (B
FRTFIRE FJFE D)

MW: 462

3 4-acetyl-antroginonol B #715E24%1#& 0 (Lin et al., 2010)
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(a)

Percentage of Control (%)

(b)

Percentage of Control (%)

(¢)

Percentage of Control (%)

120 1

100 -

80 -

60 -

40 4

20 4

T
ACEA M55 ACEAMS55  ACEA M55

Control DMSO
2.5 pl/ml 1.5625 pg/ml  3.125 pg/ml  6.25 pg/ml
Treatments

120 4
100
80 4 *

Al
60 4

*
40 4
20 4
0- T
Control DMSO ACEA M55 ACEA M55 ACEA M55

2.5u/ml 15625 pg/ml  3.125 pg/ml  6.25 pg/ml

Treatments

120 1

100 A

80 -

60

40

20 A

DMSO  ACEAMSS ACEAMSS ACEAMSS
25pUml 1.5625 pg/ml 3125 pg/ml - 6.25 pg/ml

Control

Treatments

&4 MTT assay & ELISA JJ|Z ACEA M55 » JE7E 48 /)\iF » #f MS-G2 ZE/H < (a)
A5 MTT HEZR S (b) B IBIDR EEAIFIE/ - () 4% e DLl E 17 - Each
value is mean + S.E. of three replicate analyses. * represents significant
difference as compared with control (P <0.05).
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(a)

120 4

100

80

60 4

40 4

20 A

Percentage of Control (%)

Control DMSO  ACEAMS5 ACEAMS5  ACEA M55
25/ml 15625 pg/ml 3125 pg/ml 625 pg/ml
Treatments
120 4

2 100

e
S
<
=

< *

= 80
El *

3 T
Q
S 4

= 60 "

P

=)
8

S 40

D

<

S

D
A~ 20

0 N T
Control DMSO  ACEAMS5 ACEAMSS ACEA M55

2.5uml 15625 pg/ml  3.125pg/ml  6.25 pg/ml

Treatments
(¢)

120 4
2o 100 4
N
< T
—_
=
3_; 80 1
S *
o *
S 4
S 60
D
°on
8
S 40
D
>
b
D
-9 20 A

0 T
Control DMSO ACEAM55 ACEAMS5  ACEA M55

25u/ml 15625 pg/ml 3125 pg/ml  6.25 pg/ml

Treatments

&5 MTT assay ] ELISA 7= ACEA M55 + JEFE 48 /)i » #f M33 Z1EH ° (a) 5
MTT JIEZTE 7 (b) BT E FAIFIE © () 4% e DUEDE[EAI# - Each
value is mean + S.E. of three replicate analyses. * represents significant
difference as compared with control (P <0.05).
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(a)

120

100

80 -

60 -

40

Percentage of Control (%)

20 4

Control DMSO  ACEAM65 ACEAMS65  ACEA M65
25pUml 15625 pg/ml  3.125pg/ml  6.25 pg/ml
Treatments
120
o 100 4
e
=
-
3
E 80 *
s
o *
S 4
5 60
Y
=
£ 4w
=
-5
1>
1=
)
A 204
0 T
Control DMSO ACEA M65 ACEA M65 ACEA M65
25p/ml 15625 pg/ml  3.125 pg/ml 6.25 pg/ml
Treatments
(¢)
120 4
2o 100 —
X
<
t *
E 80
=
=]
Q
- 1
5 60
@D
)
8
S 404
@
1>}
1=
9
& 20
0- T
Control DMSO ACEA M65 ACEAM65 ACEA M65
25uUml 1.5625 pg/ml  3.125 pg/ml 6.25 pg/ml
Treatments

/& 6 MTT assay & ELISA A& ACEA M65 » JEFE 48 /)\iF » #f MS-G2 Z1EH » (a)
a5 MIT JEZER 7 (b) 2 2IH VLR A EAIFIEH - () 4% e DR A » Each
value is mean + S.E. of three replicate analyses. * represents significant
difference as compared with control (P <(0.05).
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(a)

120 4

100

60

40 4

Percentage of Control (%)

20 +

y
Control DMSO ACEA M65 ACEAM65  ACEA M65
25u/ml 15625 pg/ml 3125 pg/ml 625 pg/ml
Treatments
120 4
2 100 4
d
D
<
e
=
5 80
=
S
Q
“= 60
=] * * *
o
o0
£ w
=
Y
<
S
D
A 204
0 T
Control DMSO ACEAMS55 ACEAMSS ACEA M55
2.5pl/ml 15625 pg/ml 3.125 pg/ml  6.25 pg/ml
Treatments
(¢)
120
2o 100
4
=
<
3
£ 80 *
= T
=3
Q *
- ]
s ® *
D
o0
]
S 40
@
1]
S
D
A 20
04 T
Control DMSO ACEA M65 ACEAM65 ACEA M65
25u/ml 15625 pg/ml  3.125 pg/ml 6.25 pg/ml
Treatments

7 MTT assay J& ELISA JIi&& ACEA M65 - EFE 48 /)\iF » #F M33 Z1E/H - (a). 5
MTT JIEZTE 7 (b) BT E FAIFIE © () 4% e DUEDE[EAI# - Each
value is mean + S.E. of three replicate analyses. * represents significant
difference as compared with control (P <0.05).
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(a)

120 4
100 4
80
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Percentage of Control (%)
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Control DMSO 4-acetylantroquinonol B
2.5 pi/ml 0.78125 pg/ml

Treatments

(b)

120 4
100 4
80
60 1

40
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20 1

Control DMSO 4-acetylantroquinonol B
2.5 pl/ml 0.78125 pg/ml
Treatments
(¢)
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-~
—
=]
= 804
=
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]
‘E 40
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@
=
i
Ay 20 A

0 T
Control DMSO 4-acetylantroquinonol B
2.5 pl/ml 0.78125 pg/ml
Treatments

8 MTT assay & ELISA JHIiF 4-acetyl-antroginonol B » JZPH 48 /\F » #f MS-G2
ZIEH  (a) 5 MTT HELTR - (b) 232 BITUIR A AR 7 () 7% e DilR)%
AN  Each value is mean + S.E. of three replicate analyses. * represents
significant difference as compared with control (P <0.05).
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(a)

120 4

100

80

60 q
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20 4

Percentage of Control (%)

Control DMSO 078125 pg/ml  1.5625 pg/mi 3125 pg/ml
2.5 pi/ml
4-acetylantroquinonol B
Treatments
120 -
o 100 4
X
=
°
5 80 *
g
3 *
- 1
5 60
L
S0 *
g ]
=
Y
o
=
)
R 20+
0
Control DMSO 0.78125 pg/ml 1.5625 pg/ml 3125 pg/ml
2.5 pl/ml
4-acetylantroquinonol B
Treatments
(¢)
120 4
o 100 q
e
=
~
—
E 80
= 4
= *
=]
o *
P 4
= 60
QD
en
]
S 40
3
<@
S
I
Ay 2041
0 T
Control DMSO 0.78125 pg/ml  1,5625 pg/ml 3.125 pg/ml
2.5 pl/ml

4-acetylantroquinonol B

Treatments
9 MTT assay } ELISA JHIiF 4-acetyl-antroginonol B + JGZ#E 48 /)\iF » #f M33 =
TEH © (a) 25 MTT JIEGTHR 7 (b) BBV FIFAIFITE 7 ()% e Dilrod1#
AlI#] - Each value is mean + S.E. of three replicate analyses. * represents
significant difference as compared with control (P <0.05).
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Inhibition of HBsAg and HBeAg Activities from
Fermentation Products & Its Effective Compounds of

Antrodia cinnamomea by NEW BELLUS ENTERPRISES
Chun-Chih Huang*, Chih-Chieh Chen*, Lih-Geeng Chen™**, Ray-Ling
Huang***

Abstract

Viral Hepatitis B is known to be a major cause of acute and chronic hepatitis.
Chronic infection has been identified as a precursor for cirrhosis and hepatocellular
carcinoma (HCC). Despite the availability of effective preventive vaccine for HBV in
recent years, there are still 300 million existing chronic HBV carriers that urgently
need therapy. Although lamivudine (also called 3TC), a cytosine nucleoside analogue,
is very effective in therapeutic treatment of hepatitis B, HBV can mutate and develop
resistance to the drug after long-term administration. In this paper, the in vitro cell
culture model was used to investigate the inhibition of HBsAg and HBeAg activities
from the fermentation products of Antrodia cinnamomea manufactured by NEW
BELLUS ENTERPRISES as well as the isolation and detection of its effective
compounds. The expression of HBsAg and HBeAg was detected by Enzyme-Linked
Immunosorbent Assay system. Through 95% methanol extracts from a large
fermentation culture of Antrodia cinnamomea (manufactured by NEW BELLUS
ENTERPRISES), we obtained 4 crude extracts, AN-L-EA, AN-L-W, AN-M-EA, and
AN-M-W. Among them, AN-M-EA shows very significant inhibition of HBsAg
activities. By further extraction from AN-M-EA, we obtained ACEA M37, ACEA
M41, ACEA M43, ACEA M53, ACEA M55, ACEA M65, ACEA M69, ACEA M74,
ACEA M78, ACEA M&84 and a pure compound (4-acetylantroquinonol B). Our
experimental results from anti-viral test show that ACEA M55, ACEA M65 and
4-acetylantroquinonol B all depict significant inhibition of HBsAg and HBeAg
activities for both wild-type and lamivudine-resistant mutations.

Key words: human hepatitis B virus, HBsAg, HBeAg, Antrodia cinnamomea,
fermentation products.
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