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JURSR B 2= A AL R Mk TR i g e e N B IR R IR TR
HHURZEA
P ~ R 11 S

RS

JIIBR fz 2 (nobiletin) B fif 4T Z  (tangeretin) /&y 26 B & A = i
(Polymethoxylated Flavones ; PMF{L&Y) - B2 AYENE - Asw ARSI M
At PRET H SRR ~ e - Bl - B - R - IS st
T RS AHAE 2 fE > MTT assay JHEA4ERETR » BS54 (AGS) ~ f&Ed
A (U87) KMfidff (H2981) fflHIfER » FLEE4IAE (MCF-7) K ATJE4HAE
(HepG2) EAREHNGIER - KGRI (Colo201) EAHEHIGIMER & MM
4HpE (U937) BEATREHIHRIER )1 [BREZ 22 24 /N\F ICso £y 8.6 £ 0.6 pg/mL+
FEBE 48 /NI ICso By 7.2 + 2.0 pg/mL ; FEATZIAH 24 /NI ICso B 26.7 = 0.9
ug/mL ~ FREH 48 /NEF ICso £y 14.3 £ 1.6 pg/mL » —FH HA IR BRI FEME -
AHRELE T 5 H ELISA kit e - BUR _FIHEAREE - 2B - K R
dHpEE T 2 Vs - AR R B~ e A IR AR - Eopah B 4hpeE TS
s - DRI 2.2.15 fEREF AR HBV FEA 2 ek » M33 {E B HT226E
PUBEMEZeE PR » BT B B s EME 2 PRET » 45580 o 1P 7 228
WALEE B AIRF REFAANNERR - MAREENE T - BREbURE ARG
H 5 ¥ e PURMEIIGIER  BIRTZeREbiEEMEZe sk » MBEAiEEMET - WRHE
PUREAZEENSIER % e PURMIIHIER -

BRSET - JIBREZ R ~ MGALE ~ dIAA T ~ A B BIAF w5 - REDUR ~ e HUR

e ON 1l g s
RIS A B R AT
IR RIR L B YIR L 2RI 802 GBI E )
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= P
= AlE

s B NIRRT - REDERSE - (A S SR A R AR
RS - FIFHEEYAOGHEE » FERESIE B Y Michael Sporn ZEE2F7% 1976
BHERH TEE(LETERS (cancer chemoprevention) (Sporn, 1976) » H L& {H FH
— S TEEEYIG O o ZERITED] - FHET ~ AR SGEE L F FHEUEAE - FEIERE
R S bR R T B0 M EE 250V & (Tsao & Hong, 2004) - KA A
ey Ml EIF e N S E LR LB A R EREYE
P> AR U EREEERHT 2 (Auyeung & Ko, 2009; Park et al., 2012) -

FEAMA BT [REHTHHR S 2 B S AT ERERR - Hh XL B BUHF KW

( Hepatitis B virus » i HBV ) 5 [#EAVE 5EdE o W B I RS » R Ty
Sl#E =M % (acute hepatitis) ) » 75 £ L 4% E & 8 gt MERF R (chronic
hepatitis) » B EEHYEERERATEE(L (cirrhosis) » A EE AT - REcE KAy
P MEE - e LA TUEE AR B A% (Bader & Korba, 2010) » HE-4EK
SEIS B BURF R 5 (88 2 RIW&I A HE AN 2% (Zhang, Zhong & Guo, 2013 ; Song et
al., 2013) » B A3 HAiEEAE T - (H2BEINYEE) 300 Bk HET R B R 2A
B o HATERR BEH 206 EEY) - DIFFZAE (lamivudine 5 B[ 3TC) » ‘E/2 B 2T
RIS EEREEHIHR - B IEE S ENERL (Dienstag et al., 1995 ; Honkoop,
Niesters, deMan, Osterhaus & Schalm, 1997) » B[{E{SRAE HTEEMEAIRTRE (Allen et
al., 1998 ; Lai et al., 1998; Feld & Locarnini, 2002; Perrillo, 2005) - 2R &% 142
bk 1 B TAF S RTE R SEEALIANY YMDD {8 2 B—B578 1y YIDD 5
YVDD 1% » AR AR DLEEN: - EERFLREAEZIEN  WMAMBENRBEER
78 Ff (Tipples et al., 1996 ; Ling et al., 1996; Honkoop et al., 1997) » ZEFIFHL K
BRI R Eht E A E R E - TR EE BB 4eAE lamivudine
ZESERR (mutant type) TR EEHAMAENE - TRALEREEDL B BUAF R am etk o
Fig (Janmanchi et al., 2010) °

=l L &P (Flavonoids) » EIZZFEEYIH » AL X (Manthey &
Bendele, 2008) ~ [#[f5 (Nichols, Jackson, Manthey, Shukla & Holland, 2011 ;
Assini , Mulvihill & Huff, 2013) KFiJE (Ren, Qiao, Wang, Zhu & Zhang, 2003 ;
Park et al., 2012) ZFEAYEM: - I[P Z (nobiletin) EAfF4L 2% (tangeretin) f55%
FHEE =MHSE (Polymethoxylated Flavones ; PMF) {L&%) » EAFPIEER (W,
Zhou, Tao & Li, 2006 ; Chen, Weng & Lin, 2007 ; Jang et al., 2013 ; Yoshigai et al.,
2013) ~ BEE eI S RS2 DM (Lee et al, 2010) ~ HIEIARHGHAE(L (Whitman,
Kurowska, Manthey & Daugherty, 2005) ~ ${E#Ei3% (Imada et al., 2008) ~ fEtHZEIE
{bfREE(ER] (Ihara et al., 2012)~$7 B ZIFf-32 9% 55 (Shie, Huang & Lay, 2013) K #Hi
Ji& (Yoshimizu et al., 2004 ; Miyata, Sato, Yano & Ito, 2004 ; Morley, Ferguson &
Koropatnick, 2007 ; Moon, Cho, Ahn & Cho, 2013 ; Ma et al., 2013 ; Shi, Liao, Shih

& Tsai, 2013) FEAYEN: - Hebpr B AR RHWHEEN - GEERHEYIIIZERE
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(Citrus madurensis Lour.) SE (&R ZBLRRA) - H B ZEHHZY) BA RS
NE B M REHERATUEEN - SHET S EEER Y HEIEF (L&Y 2
JIIP F7 2% (nobiletin) EAFAT 2% (tangeretin) (Shie et al., 2013) > [LEmSZ 85 B BIRT
RIF I RR B  WoRSHE B R bl g R s B e S B HIHIE R - A
s SCRIE ) TIBR K 22 R ARAL 2 AR ~ L ~ Fifiks ~ B ~ KRG ~ e R
LR ARG R TS B BT R AR A R A RE DU R 2R RS 1 - I
LA 30%PMF Fy227% - B AR P EERIRDUE - DURTHEEY) B4t -

B AR T A

(.1 [BREZ 22 ~ FRALZE8E 30%PMF J0THIFTRS4ITHE HepG2 « HARATINE U937 ~ A
BRI Colo201 ~ 4THE H2981 - S HR4TH AGS ~ FLAATHN MCF-7 RAs
ARt U87 2 fifidfea & M s

1 JIBREZE ~ 4L E S 30%PMF

RSP R 4L ZE I H  Sigma (USA) 5 30% PMF fEH JC
Nutraceutics Inc. (USA) > H @& = 16% 2 JI[[H & & K = 14% 2 4L Z o [k
Ryl aaoNnEl - &5 PR o) | B 2 4L 2 - (FR2EH -

2 ~ 4HfERE (Cell lines) K4MAEEZE (Cell culture)

ARG L (E A JERF 4R HepG2 ~ e 4MA U937 ~ KRG E4HAE Colo201 -
FfieE 4Rt H2981 R ASEEAmAE U8T » Uit Srd e Afr EEFr iy 7~ 5 H A 5 4HA AGS
KA B4R MCF-7 (28 5 & 5 LSBT AEE L GRriT - 878) > 57 514R
57 By BCRC 60436 1 BCRC 60436 - MCF-7 4lifEsENE 10%P84-1M)5 (fetal
bovine serum, FBS) Y Minimum Essential Medium (MEM) £%#& & (Gibco
Laboratories, Grand Island, NY) tf » i #2771 sodium bicarbonate ; AGS 45z E
A 10%F64-1%E R Ham’s F-12K 523K (Sigma, USA) 15 HepG2 4fiff3~H2981
AL~ Colo201 ~ A2 4R UST S 4tiffl U937 52 & & 10%Aa4- /AR DMEM
128 (Gibeo Laboratories, Grand Island, NY, USA) o - = FHVEEERLN RN
100 LU. A Z (penicillin) ~ 100 pg ###fEZ (streptomycin) [z 2.5 pg [FiETE!
(amphotericin B) (75 M aHAE U937 SN0 - WIS 7 AR R IED
T AL - TR e e EA - BN S% &bk 37°C B1EfE+ > 253 K
EREE—X -

3 ~ MTT assay #1T-CFERERATNREERCHE

MTT (3-(4,5-dimethylthiazol-zyl-)-2,5-di-phenyltetrazolium bromide) & —f&
= ORI > o O A AR BT IR U A 4 HR Rz 4R S TP HY BRI % < S EF (succinate
dehydrogenase) 72 [ B & Y formazan » o] ARG HIAHAE G B4 R L - 11
96 well FUAHAESE I (petri-dish) » A 2 x 10*4HHE - BFEY S % CO, > 37C
incubator H » {FFIBRAMRE LI » EHTEREES » [FIF4E T )R R R EUEAL R EG
30% PMF » & FFERIE (50 ~ 25~ 12.5 ~ 6.25 ~ 3.125 ug/ml) > SfEKIE =8HE -
S EERR T 24 B 48 /NIFZ  HE B T 100 pL B ER MILA 25 L &7 5 mg/mL MTT
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IR MTT 5% %E B 1 mg/mL » %[\ 5 % CO, » 37°C incubator 4 /NEF » FEF%
FRESEIRIIA 100 pL #Y 100% DMSO JAZJR NER S 77iE @ (RO TEA
fg1z o 1F 540 nm HIERSEE - A EREE 2 L EIRZE Q4L ER
AR IR E4HHT7E Cell viability (%) °

Cell viability (%) = [ODsag(sample) / ODs4p(control)] x 100 %

4 ~ ELISA assay E{THE « FLFE - KRG R AERE THE

1F 96 well [I4TFEESEM > fl A 2 x 10* 4HfE 82352 5 % CO, > 37°C incubator
o R AR R (D I R E A o R4S T 1R A R EiE4L Z B 30%
PMF » % =FEH& (50 ~ 25 J 12.5 pg/ml) - FFEHIE = EE - a8EmE 24 /N
& » BEREFER > HILA lysis buffer 200 pl » fEZ06 N JE 30 5363 - fE1RER L (200
x g, 5478 » B 5 20 uL L&A streptavidin coated 4 micro-titer plate » JJ[IA
80 ul Y immuno-reagent (£ 20 ml Y immuno-reagent = 7H 1 ml HY
Anti-DNA-POD #1 1 ml fJ Anti-histone-biotin 5 18 mL [/ incubation buffer) ifi >/
200 rpm HYEEZREERE 2 /NEF > #2FR ARG DA incubation buffer JEE=2X > flIA
ABTS solution 100 pl B4 250 rpm HYREZREESEEE 10 7788 - FF 2L 405 nm JHIE K
{H (LL_E lysis buffer, immune-reagent, incubation buffer 5z ABTS solution 5/ Cell
Death Cell Detection ELISAP-YSkit [Roche, German] Fffi) o
5~ &Etathr

{5/ SIGMA #(5s » HEEIR S LUEEHE £ EERERETR - BiE L
Student's ¢-test ZRELERAH FIHIHIZ 2  EHET4ER p <0.05 I > AR A AT =R -
(ID). JIIPE 725 ~ FBALZEL 30% PMF Hii AJE B FURTF 359 2 E e S,
1.4HBERR(Cell lines) 5z &ffEELE (Cell culture)

ARG R E A JH B BUHF 3655 (Human Hepatitis B Virus) 2 AKEHRF
FEAHREPR » — K 2.2.15 (Sells, Chen & Acs, 1987) » J5#IFHIFHEEAIHEAR HepG2 &LaH
Zt (transfection) #5522 HBV DNA (ayw) % neomycin resistance Z:[RHVE ig
% > DL G418 Fiil%E - FEEH P MkE (limiting dilution) 1SE[AYAHRAEME @ anta Ry
2.2.15 - (A ILAHREMA 5E AT HBV DNA HY#R A (integrated) - H PR —{EFE
TERIAIEEE - RS S B0 B BIRF R R HEEE TR (HBsAg) ~ e iJF
(HBeAg) FimsfafIAS (42 nm Dane particles and 22 nm subviral particles) ° 55—
FyPF228E (lamivudine fi7 355K 5E; XAE 3TC) HrdEMhzeE ik 2 iR e dthurk - 7R
T F AT e ATREAE HepG2 4587 (transfection) 7575 YMDD 2Zg%5 > HBV DNA
(ayw) J¢ hygromycin resistance F:AHYVERGTE - DL hygromycin Efifs - FHAEH £
% (limiting dilution) 1SZAVAMHEEE > @744 & M33 (Janmanchi et al., 2010) - A&
mSCRFLA 2.2.15 AHIREME By B ZIRF SR s B A A0S > DL M33 AlIAf(E Ry B AURT 3R
BT ZCREDTEE 2R BRI - 1T IR Y R RAGALE DL B AR s &
o WL HERAEZ 30% PMF - [t AEE RSN - &R %
Ba)l IR ZE AR - fERs -

2.2.15 4MFEEL M33 4HiRE S B ESE R & 10%HA4- )% (fetal bovine serum, FBS)
Y DMEM 52&82& %L (Gibco Laboratories, Grand Island, NY) 1 » B & 5%
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FALhRAY 37°C S EFE T 2 B 3 REREE—R -
2. PUiR=EEY) 2 FEEE (Huang et al., 1996)

£ 24 well FY4HFRRZEEML » FEA 2.2.15 403 2 x10° » B¢ M33 4Hf 1.5 x10°
FHR RGBT - SRR E A » (ARG T7) 1 B B 2R B4 22 5 30% PMF >
B AERIE (25~ 12.5 ~ 6.25 ~ 3.125 ~ 1.5625 pg/ml) » SFEEE = HE - 45555
B 48 /NIF1% 0 WEE DRI - TR EETEAE -

3. B AR R HEREDUR K ¢ PURZEZREEAE (Huang et al., 1996)

K FH T 2% 38 4 O % W B 43 7 7A  (Enzyme-Linked Immunosorbent Assay,
ELISA)- (TS B AU s R IAIDTUR Z BEPRPUAG M DTS B BURT R i 55
core/e HiF 2 ZIEHURGHYIE R e it B ARy A IR A E] - 3% 58]
FMRbE—R—bEEERESR Z =aEEGHE L TMB EaRIE &2 » HIU
1 y¢Eb st BioTek ELX800 %Y ELISA reader #£ 450 nm JE 2 » FTiSMIOEE
(O.D. value) RIELHURAIZE » WLAEIRAHRIIOEEE 100 - KA AFHETE
HANHEIE 7rEL (Inhibition %) :

B E- (G SRR E
x100%=H17 7 43 L (Inhibition %)

HIHBOEE

HIHTE 7o EEAE 2035 AN (1) > {IHTE 2R 35—50 Ry I
(++) > HIHIE STEEAE 50—65 RysfEflid] (+++) - fIfHIE 57 EETE 65 Db AT
TR ()
4. etk
BTS2 BB LIS E HEAERSE 72 (mean + standard error of mean) K3
T o B ERAH B HALH > RS A 2 E DL Student’s t-test HIE ¢ i p <0.05 BEEBA
SatEE -

2 - R R

JIBREZE ~ H4ALZR A 30%PMF 18 \ 4t HafE A

Ry T BRa 1R 5z 22 B 4T R HIHI AT 4HH HepG2 ~ 4R U937 ~ KEG#E
AL Colo201 ~ FififEAHAN H2981 ~ HEEAHAE AGS ~ ZLEEAHHE MCF-7 K 4iHe
US7 Z BRI EN:  EuE TSRO - ZEYE RS F 50~ 25125~ 6.25
Je 3125 pgmL > S3RTHIE 24 ke 48 /NEFAHAREE SR (MTT assay) @ AN
medium 2 DMSO 5452 £y 0.25% » {F A REIEHIE4H (solvent control) » 45
SREER 1 HE R4 (AGS) ~ FE=4HRE (U8T) KMtk (H2981) fflifE
s B~ & 4 ZUEEARE (MCF-7) RAHEARE (HepG2) ELARSEHIGIER
KIG#EEAA (Colo201) EAFEHIGIMER 5 MEdift (U937) BEA58EHIHIE
FH o J1IBR A7 ZZ R E 24 /NBF ICso £ 8.6 £ 0.6 ug/mL ~ BRI 48 /NBF ICso fy 7.2 £ 2.0
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ug/mL ; AL ZEFETE 24 /NI ICso By 26.7 + 0.9 pg/mL ~ FEFEH 48 /NI ICso By 14.3 +
1.6 png/mL > —FHIGEAIFE EUR M - 1B ZE R LG4 Z5E » 30%
PMF JEEH 24 /]NI% ICso 2 30.9 + 2.3 ng/mL~ fEHE 48 /NI 1Cs0 55 17.2 + 2.0 pg/mL>
B AR BB R - (R IEA B =E A -

JNIBREZ R ~ fE4LZREL 30% PMF HIATHE L - AR K M F VU A SR 4HRe
ZHEHRETZEA

AR T > WYIBSHES0E - (8 DNA 1%/ Mg B AL 2 RS R pa B -
{ExHEE ~ DNA #5% » f2Ak 180 ~ 200 bp SCEEE M5 B > MdiiREA C e i
F AR FHYERE T - (E2HEE - DNA REVRED ACHEARUET -
PLpthE MTT AR AR SR (E H Z fEN %2 & B A 5 SR 4l A T
FI> bR B SRR B By A - & R EFE 5 4iFE A TG i ELISA kit JIE apoptotic
cell - BUR=HIEAFEE - A& - KGEMUEARACZEE > =&
SEMELUNBE Y Z e HROBREALZ » 30%PMF SEM: i/ © M DU E I 4R
Ui - BYMIMRE R 28512 0.25% DMSO H O.D {f 5 0.34 + 0.02 £3f%
HIAHATLL IR 22 7 NILEEHH 0.25% DMSO FAES [FEANRE TR % -

JIIBREZZ ~ LR EL 30% PMF 5y S B BUHT SRR SIS MR

AERBSER TR e > = ER AR - 24 FLESERML (2 x 10° cells/1 ml medium
= 1.5 x 10° cells/1 ml medium) > J[[[5H 7 2 ~ fE4LZEL 30% PMF > L DMSO Afi# -
# DMSO 2.5 ul/ml £ solvent control o 455401

1. JIBREE
(A). B BT R s5 Br A AUAAEIR (2.2.15 cell line) [3£3% 2 K& 6]
AEMEVER (25~ 12.5 ~ 6.25 ~ 3.125 J 1.5625 pg/ml) FdEE2E4HAE
125 f 25 pg/ml HREDUFEFRE (++) fHIHIER » HAHEE S
Ebor Al Fs 36.1 £2.4 k2 44.6 1.3 5 ¥ e HilRAHIHIER o
(B). RTZREHIEEMEZESERR (M33 cell line) [FER 3 K&l 7]
TLEHIEERE (25 ~ 12.5 ~ 6.25 ~ 3.125 & 1.5625 pe/ml) HImgzami
M 6.25 ng/ml ¥R EHUF B (+) HIHI(ER > BEAIHTE R 28.0
+ 1.1 2 12.5 ng/ml BREGURESE (++) {IHHER - HAHE R R
41.5 + 1.8 > 25 ng/ml ¥HREHUREIFERE (++++) HIFHEM » HAHIH
BHorbh Ry 652 £ 1.0 0 JIBRZEHREGURIIHIER - BEE RN M
paog s e PUREANHIEA
2. fRALE
(A). B BURF S s BT A BUGHAERR (2.2.15 cell line) [3¥5% 2 K& 8]
TAEPREDRE (25 ~ 12.5 ~ 6.25 ~ 3.125 J 1.5625 ng/ml)5fiedi=4HAE 5
M5 12.5 F 25 pg/ml BRAHUFEKE (+) 29 (+) AHEIEH
HAIHIE 7 EE ARy 28.9 £2.0 F2 46.9 +2.3 5 ¥f e HLIFMHAIHIFEA
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(B). HFZREDIEENEZEEEPR (M33 cell line) [5H3% 3 K&l 9]
TSR (25~ 12.5 ~ 6.25 ~ 3.125 & 1.5625 pg/ml) Hfmga4pe
5 12,5 } 25 pg/ml HREHUFETE (++) 2588 (+++) 1IHIE
FH > HAIHTE 73 EE oAl By 39.3 £ 1.0 2 58.5 + 0.4 ¥ e HUIFMHNHIMEH
3. 30%PMF
(A). B AURT R e B AL AUAHAERR (2.2.15 cell line) [£3% 2 K& 10]
TEDAIGURIE (25 ~ 12.5 ~ 6.25 ~ 3.125 J 1.5625 pg/ml) HfmE-Z4lAd
M 25 pg/ml WEREDUFEEE (1) HIRTER  BEHIHTE R 29.0
+3.2 5 ¥ e HUFEMEINHIEA -
(B). RFZREdigErt 288k (M33 cell line) [3£3% 3 K& 11]
AEHEVER (25~ 12.5 ~ 6.25 ~ 3.125 J 1.5625 pg/ml) FdEE2E4HAE
M 25 pg/ml WEREDUFEEE (1) HIFTER  BEHIHE R 27.1
+ 1.8 5 #f e HUFEMEINHIEA o
4. SyEEETEERY Osthole B F¥HIE4H (Huang et al., 1996) » Osthole 458 8
80 uM - fiEdZ 4RO EE M - ¥ HBV B4 81 7 R R R EHIH] (+) H
IS 7 EE Ay 49.7 £ 0.8 » BFZEREDiEE M 2e 8 ik 2 R ADUF B R REHIH]
(+++) HANHIE 2Efy 56.4 £ 1.95 % e HrlFMANGRIMEH [FFR 2 &3 3]-
5. DMSO 4H £y solvent control » 45 8&;2 1 2.5 pl/ml > fEEEZ4MIEE M - ¥ HBV
B 4= RUAHRIAR B 2 sE St oo 8tk RIEGUR K e Pl Sl /E
[BHR 2 &k 3] »

B~ &

AR G L TR N SRR R AR E T I BR FZ & (nobiletin) B4 41 2%
(tangeretin) Z GRS, > EJebl MTT dHREEF A 45 RBUR T & Al
B (AGS) ~ AT (U87) KAl dlif (H2981) el fI(E Al 5 L& 4 A
(MCF-7) FaTsEdiReE (HepG2) BAESEANHITER - KREZHELIHE (Colo201) HA
R IRICE A e dlipt (U937) EASREHIGITER » & T HRERE— D HEE ) R
F¢Z (nobiletin) BHMFLLZE (tangeretin) HYAHAEZERIEH - B R B A T
(apoptosis) FTEL > HIFCAIAEA TR - SRR TIESIER T > 4if DNA & DI
/IMiG (nucleosome) [ EAATETZL - )t DNA EIAHYSEREZ/ NG - &EH1 ELISA kit M
TERG B > s [ [BREZ 2R (nobiletin) ~ %413 (tangeretin) k7 30% PMF B AHH
NIERTFEAIRE HepG2 ~ NIHFLEEAIAE MCF-7 ~ KRG REEAIAE Colo201 Kz AJH
IMEEAIAE U937 EE AR A 3RS - UM ARl E i - Sl (F I AE
TR S M IR - B — 20 - U b ILU TR
FontERE - HRBEELE » 30%PMF JE1ER/)N -

B MIRF R FHEREIE HBsAg) » AR ERBRHFAIINE (virus
envelope) » HEHEHIFFAHRDA L - BAEHNEME 24 - iGN ERE A TS
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FLCHE R4 HEEE R 2 (26 (post translational modification) ; e Hi[R(CFENER
ERENVEIEEY) - BN DNA fVEEIERE - H A RERAYAFARRIAE - 28 H
N'E 4 NRE (lumen) » PLATuh/N (secretory vesicle) 757, (Delius, Gough,
Cameron, & Murray, 1983 ; Huang et al., 1996)  JI[[fi 72 (nobiletin) ~ f&H4 2
(tangeretin) Jz 30% PMF » ¥t B RURT R 57557 A4 BUAHRIAR K AT 2o e b g oe s
k- HEAREZE B MR REREDURZER - 285 R R
58 HWME4LER » 30%PMFE JEM RN 5 ¥ e HUIHAITIE R - Rk E 4%
FfE—2(F IS E S ERET -
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%= 1

Bt B B

Inhibition Concentration Fifty (ICs) of Nobiletin, Tangeretin and 30%PMF in

Seven kinds of Tumor Cell Lines.

Inhibition Concentration Fifty (ICsg) (ng/ml)

Tumor cells PPN @4l REGEA  FoEdl 5 Al BEE
Treatments  fifJ U937 Ag At 4HFE  MCE-7 4HRE

HepG2 Colo201  H2981 AGS Us7
24 JIBREZZE >50 8.6+0.6  168+13 >50  >50 449£18 >50
N LR >50 267409 47.8425 >50  >50 > 50 > 50
F 30%PMF  >50 309423 481419 >50 >50 > 50 > 50
48 I E  47.8415  7.242.0 > 50 >50  >50 > 50 > 50
’Jl: MAE >S50 143:16  >50 >50 >50  >50  >50
R T30%PMF 550 17.2420 > 50 >50  >50 > 50 > 50
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7= 2

HBsAg, HBeAg and MTT of Nobiletin, Tangeretin and 30%PMF in Wild-Type
HBYV Cell Line (2.2.15).

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 W/ml 22102 -33+2.1 25+0.8
25 ug/ml (25 ppm) 44.6 13" 07+14 33422
12.5 pg/ml (12.5 ppm) 36.1+2.4" 3.0+ 1.1 45+0.4
JIF 7 2% 6.25 pg/ml (6.25 ppm) 172+23 02+25 9.5+2.5
3.125pg/ml (3.125 ppm) 143+1.8 34422 7.0+5.7
1.5625ug/ml (1.5625 ppm) 48103 6.1+32 -4.6+23
25 pg/ml (25 ppm) 46.9+23" 22429 44427
12.5 pug/ml (12.5 ppm) 28.9+2.0' 1.3+£1.6 54+3.0
FE4L 2% 6.25 ng/ml (6.25 ppm) 152+2.0 21426 50£29
3.125pg/ml (3.125 ppm) 8.7+£0.3 -2.8+23 3.0£22
1.5625ug/ml (1.5625 ppm) 47109 43140 -32+15
25 pg/ml (25 ppm) 29.0+3.2" 58+ 1.0 0.8+22
12.5 pg/ml (12.5 ppm) 13.3+£26 02+1.5 24435
30%PMF 6.25 pg/ml (6.25 ppm) 54+13 -1.9+1.0 53+£28
3.125pug/ml (3.125 ppm) 0.7x1.1 -4.0+2.8 -3.1+43
1.5625ug/ml (1.5625 ppm) -1.1+£1.0 -1.6+£1.0 -1.9+24
Osthole 80 uM 49.7+0.8" 25+1.1 40+1.6

(From J&%)

Values are based on one experiment performed in triplicate.

%5 43 b (Inhibition percentage)

AR 20% - 35% R EEFEHIAI(H)
TR 35% - 50% Fy i FEHIAI(++)
TR 50% - 65% Fy R EHIHI(+++)
RIY 65% Ry EHSREHANHI(H++)
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7%= 3

HBsAg, HBeAg and MTT of Nobiletin, Tangeretin and 30%PMF 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 0.8+4.5 1.7£1.2 -23+29
25 ug/ml (25 ppm) 652+1.0"" -47+03 19.9+ 1.1
12.5 pg/ml (12.5 ppm) 415+18" 35404 148+ 1.0
JIBERZZE 625 pg/ml (6.25 ppm) 28.0+1.1" 17404 88+1.7
3.125pg/ml (3.125 ppm) 6.2+3.0 24+0.1 45+3.1
1.5625ug/ml (1.5625 ppm) 54429 524123 09+4.5
25 ug/ml (25 ppm) 585404 5.0+1.6 11.8+12
12.5 pg/ml (12.5 ppm) 393+1.0" 24408 141429
AN 6.25 pg/ml (6.25 ppm) 19.9+59 04+27 48+4.1
3.125ug/ml (3.125 ppm) 3.6+ 1.8 21+£1.0 -3.8+43
1.5625ug/ml (1.5625 ppm) 2.0+2.7 35+09 -6.6 23
25 ug/ml (25 ppm) 271418 -1.9+1.0 8.0+23
12.5 pug/ml (12.5 ppm) 10.0+2.9 22+1.5 8.7+3.2
30%PMF 6.25 pg/ml (6.25 ppm) -1.1£5.0 48+04 26+2.1
3.125ug/ml (3.125 ppm) -13.3+3.0 02+3.6 -0.1£2.0
1.5625ug/ml (1.5625 ppm) -3.3+£23 28+54 2.1+£2.1
Osthole 80 uM 56.4+19"" 0.5+3.6 22423

(From %&%5)

Values are based on one experiment performed in triplicate.

1% 5 43 b (Inhibition percentage)

AR 20% - 35% R EEFEHIAICH)
TR 35% - 50% Fy i EHIAI(++)
TR 50% - 65% Fy TR I (+++)
RIY 65% Ry EHSREANHI(H++)
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(a) e
120 - B A
3 30% PMF
2 100
S
A
S
E 80
g *
S *
% 60
]
)
5 40 _
=
v
(]
L=
[
A 20
0 -
Control 0.25% 50 25 125 625 3.125
DMSO
(b) Concentration (ug/ml)
120 -
S
B et

3 30% PMF

100 +

80 A

60

40 -

Percentage of Control (%)

20 A

Control 0.25% 50 25 125 625 3.125
DMSO

Concentration (ug/ml)

871 HepG2 FFAEANREEAL I, « JIIBRRIZ - AT 2R 30% PMF & 5 HEME - 3
A SRR 24 48 /1N - MTT JBAAEHE - la ABEWIRRES 24 /N5 : 1b
FREEYIETD 48 /NIF - BSRUE 5 DI P (AR AT - *p < 0.05
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(a)
120 -
2 100 - _— A
X R
= I 30% PMF
=)
] 80 4
E % %
&) *
= 60 o
@ *
o0
8 T
= 401 *
3
o *
%)
& 20
O .
Control 0.25% 50 25 125 625 3.125
DMSO
(b) Concentrations (ug/ml)
120 -
2 100 A
S
= -
Z s0- e
= 3 30% PMF
s *
o *
o 60 .
)
&0
£ 4 *
5 *
S . ¥
) *
*
20 -
a *

Control 0.25% 50 25 12.5 6.25 3.125
DMSO

Concentrations (Lg/ml)

2 U937 [FELIAE SRR » JIIBREZ 2R ~ 4L A 30% PMF % 5 fER[E - 3 &
A iR 24 Kz 48 /NEF > MTT HIEAAESR - 2a gl 24 /1N 5 2b
FoBEPR e 48 /NI - EEREIE B LIPS (HHERRE KT © *p < 0.05
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(2)

120 1

~ 100 - | Y-S
N ik
S
- [ 30% PMF
E 80
= * %
e *
@) *
as 60 *
by *
= 40+
D
©
o
D
A 20
0_

Control 0.25% 50 25 12.5 625 3.125

DMSO
Concentrations (pg/ml)
(b)

LS
120 ~ [ 3

3 30% PMF
100
80 - *

** *
60 - *

40 -

Percentage of Control (%)

20 A

Control 0.25% 50 25 12.5 6.25 3.125
DMSO

Concentrations (ug/ml)
3 Colo201 REGH#EFEAHANTROHGEL o JIIBRZZ ~ IBALZEM 30% PMF % 5 flR
& > 3 EE > hlEEHE 24 fz 48 /NEF - MTT EEER - 3a B2 R H 24 /)N
3 3b B SEYIRRIE 48 /NE - EFBRUIE B LUTAS I+ BB AR - *p < 0.05
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S
120 - Y
0 30% PMF
2o 100 -
X
N
=
& 801 *
=
=4
@)
w60
£
& *
S 40
5]
[
1
5]
A& 20 -
0 |
Control 0.25% 50 25 125 625 3.125
DMSO
(b) Concentration (ug/ml)
160
[ IREVES
140 [ 3
~ 3 30% PMF
S
= 120 -
=]
&
= 100 4
=]
o
‘5 80 A
)
& 60 *
e
=
S
2 40+
)
~
20

Control 0.25% 50 25 12.5 6.25 3.125
DMSO

Concentration (ug/ml)
4 MCF-7 P4 a i NE - JIIBREZ &R ~ FEKLERAT 30% PMF 2% 5 fRE > 3
7 SR 24 % 48 /IS - MTT HISKES R - da 5 SE0)HEHE 24 /N5 © 4b
FEEY e 48 /NI - BEREUE G DIV EHERESEATROR © *p <0.05
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5(a)

5(b)

5(c)

Apoptotic Cell (A405)

Apoptotic Cell (A405)

Apoptotic Cell (A405)

0.8

0.6

0.4 4

0.2 4

0.0

L BIIsTa
[ R TIe
[0 30% PMF

L i

0.8

0.6

0.4

0.2 4

Control  DMSO 12,5 yg/ml  25.0 pg/ml  50.0 pg/ml

Treatments

[P *
N 4%
[ 30% PMF

H %

0.0

2.0 A

1.5 A

1.0 1

0.5 4

0.0

L

Control  DMSO  125pug/ml  25.0 pg/ml  50.0 pg/ml

Treatments

. 1R % *

[ 30% PMF

*

A

B 4T 2R *

H %

Control DMSO 125 pg/ml  25.0 pg/ml  50.0 ug/ml

Treatments
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5(d)
2.5 -
[ BHIETSES *
AL
20 4 == 30% PMF *
2
n
o
=
= 154 ¥
o) *
@]
'f": * *
8 1.0 *
=9
o
=9
< 0s5-
0.0 i I ﬂ

Control  DMSO  12.5ug/ml  25.0 ug/ml  50.0 pg/ml

Treatments

5 LLELISAkit JIGE/IIBRFZER « FEELZRA 30% PMF & 3 ORE - 3 EE > Ja
HL 24 /NRpA 2 (a) NIERTEEAIAE HepG2 {AEE T ZEA & (b) AJEALIE AR
MCF-7 i T ZAE S (o) AR B REAIIAE Colo201 A T 2 EHI S (d) A
FAMMEE AN U937 AT Z{FR] - 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) I Control
EEE  0.25% DMSO
0§ 25 pg/ml
O ot 12,5 pg/ml
YL # 6.25 pg/ml
120 CO Bt & 3.125 pg/ml
\? W 0B A $ 15625 pg/ml
< 100
= e T
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= &
(=3
Q
4= 60
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Treatments

(b)

EEEE Control

. 0.25% DMSO
T v A % 25 pg/ml
C e 4 12.5 pg/ml

EE A A 6.25 pg/ml
120 4 I

e A & 3.125 pg/ml
Q = ‘"rh A % 1.5625 pg/ml
?-/ 100 -
80 -
*
95 60 *
40 1
20 4
o
Treatments
( C ) I Control
T 0.25% DMSO
0 vt & 25 pg/ml
B YR A & 12.5 pg/ml
VR F 6.25 pg/ml
120 - B 4 A 3.125 pg/ml
_ B LR 1.5625 pg/ml
X
&/ 100 T
—
©
&
= 80
)
O
S= 60
o
D
o0
[~ 40
=
=
-5}
E 20
5]
=%
0
Treatments

/& 6 MTT assay & ELISA JHIE )| [FH R 25 5 s 3 S8 R i 48 /NI ¥ 2.2.15
ZAEM © () Fy MTT HAIESS S 5 (b) BREPUFEMHEIFIER 5 (o) F e BilFUE
4417 - Each value is mean + S.E. of three replicate analyses. * represents

significant difference as compared with control (P <0.05).
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I Control

== 0.25% DMSO

(a) B A & 25 pg/ml
O “THRA A 125 pg/ml

B A& 6.25 pg/ml

120 4 T "M A 3.125 pg/ml

B A £ 1.5625 pg/ml

i

Percentage of Control (%)

Treatments

Control

0.25% DMSO

TTHUA R 25 pug/ml
U % 12.5 pg/ml
A % 6.25 pg/ml
ST & 3.125 pg/ml
Ui A & 1.5625 pg/ml

(b)

120

LTI

a

=}

o
!

80 - “*

60 -

40 -

*

20 -

Percentage of Control (%)
*

Treatments

C
( ) I Control

T 0.25% DMSO

RA A 25 pg/ml
TR £ 12.5 pg/ml
TR A & 6.25 pg/ml
AL R 3.125 pg/ml
TH L & 15625 pg/ml

|

Percentage of Control (%)

Treatments

7 MTT assay & ELISA HIE ) BREZ 2 5 FlERE > 3 E278 R EH 48 /NI » $#f M33
ZAEM » () MTT HIESER 5 (b) R EDUEEMHERITIER © (o) Fs e PUFEE
4471 - Each value is mean + S.E. of three replicate analyses. * represents
significant difference as compared with control (P <0.05).
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/& 8 MTT assay Kz ELISA JHITERG4LZ 5 TR > 3 S > fRld 48 /NI > #f2.2.15
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4417 - Each value is mean + S.E. of three replicate analyses. * represents

significant difference as compared with control (P <0.05).
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significant difference as compared with control (P <0.05).
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The Inhibition Effects of Nobiletin and Tangeretin
on Seven Kinds of Tumor Cells and Hepatitis B Surface

Antigen
Hsun-Wong Hsu™®, Chin-Chuan Chen™** Ray-Ling Huang™**

Abstract

Nobiletin and tangeretin are two pure compounds belonging to Polymethoxylated
Flavones, PMF, with many bioactivities. The goal of this study is to explore their
anti-tumor effects on 7 kinds of tumor cells (i.e., hepatoma, breast cancer, lung cancer,
gastric cancer, colon cancer, brain cancer and leukemia). MTT assay data showed that
nobiletin and tangeretin have no effects on gastric cancer cells (AGS), brain cancer
cells (U87) or lung cancer cells (H2981); slight inhibition on brest cancer cells
(MCF-7) and hepatoma cancer cells (HepG2), intermediate effect on colon cancer
cells (Colo201); but showed strong inhibition on leukemia cell line (U937) (i.e., ICs
= 8.6 £ 0.6 pg/mL at 24 hours and ICsp = 7.2 £ 2.0 ug/mL at 48 hours for nobiletin;
ICso = 26.7 £ 0.9 pug/mL at 24 hours and ICsp = 14.3 £ 1.6 pg/mL at 48 hours for
tangeretin) in a time and concentration-dependent manner. Moreover, by analyzing the
DNA apoptosis with ELISA method, we found that both nobiletin and tangeretin
indeed induced apoptosis on HepG2, MCF-7, Colo201 and U937 cells. Moreover, the
leukemia cell line (U937) which shows the most cytotoxicity effects also depicts the
most apoptosis intensity as induced by nobiletin and tangeretin. Finally, by using
wild-type hepatitis B virus producing cell line (2.2.15) and lamivudine-resistant
mutant virus producing cell line (M33) to evaluate the anti-HBV effects of nobiletin
and tangeretin under doses with non-cytotoxicity to both cell lines, both nobiletin and
tangeretin have significantly reduced the HBsAg secretion, albeit no effects to e
antigen secretion.

Key words: Nobiletin, Tangeretin, Apoptosis, Human Hepatitis B virus, HbsAg, E

antigen
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