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A Study of Anti-Tumor Effects on Seven Kinds
of Tumor Cells and Anti-Hepatitis B Virus

Activities of Nobiletin and Tangeretin
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AL % (nobiletin) £ 4 = % (tangeretin) 5 % 7 % 2 fik 5 (Polymethoxylated
Flavones ; PMF)it & 4 » B 4 Jas 3 ~ Jif I© 2 Bt il o A4F 2 48 7 i
ERARS O FF S FIFTR SRR TR SR R E L RE -
AR mre 2 (8% o MTT assay Rl33 % % 81 0§17 J w22 (AGS) ~ "l '
w2 (UBT) & 9 4w 7 (H2981) & ] 1 % ; 4 4w %2 (MCF-7) % 3% ‘m 55 (HepG2)
LA R4 EY 5 X B hn e (COLO201)E $ ¢ B 4rd](E% 5 i f i e (U93T)
L3 BRIrdliEr > AL F J2 24 ) BF ICs % 8.6 £ 0.6 pg/mL ~ 2 48
P ICs 5 7.2+ 2.0 pg/mL 5 4 = % /d2 24 ] FF ICsp 5 26.7 £ 0.9 pg/mL ~ /&d2
81 P ICs 5 14316 pg/mb » = ¥ 355 § A&k R R 12 o e = R
ELISA Kit Rl %> B7 = ¥398 § 3 50 ~ £~ * S i Rplmse = 2%
Moo L iE- H I HepG2215 iv 5 ¥ 4 4] HBV & 4 1:}%:? k> M33 1% 5 3% g
FEMRER > BEAH B AT LRd B BEET > TRA R
i#

FAREFFATY e R AT S EFE N AER R HKRM3Y) 2l F

{-\

%% B AF I 4 Alp 4tk (HepG2215) » w4 127 - ¥4 5 ik &

WA AT o fA e R LG BEEPGITY S HedhgIrglivy o

Mats : "RAZ R d ks A B RS WA IR
REBE 23R ~e R o
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Nobiletin and tangeretin are two pure compounds belonging to Polymethoxylated
Flavones, PMF, and have anti-inflammatory, radical scavenging activity and
hypocholesterol functions. 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 ng/mL at 24 hours and ICsp = 7.2 £ 2.0 ug/mL at 48 hours for nobiletin; 1Cso
=26.7 £ 0.9 ng/mL at 24 hours and ICsp = 14.3 + 1.6 ug/mL at 48 hours for tangeretin)
in a time and concentration-dependent manner. Moreover, by analyzing the DNA
apoptosis with ELISA method, we found clearly that both nobiletin and tangeretin
indeed induced apoptosis on HepG2, MCF-7, COLO201 and U937 cells. Finally, by
using wild-type hepatitis B virus producing cell line (HepG2215) 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 -~
wild-type ~ lamivudine-resistant mutant -~ HBsAg -~ e antigen o



AR A DA RRE TRFEFER T 20 AT L3RRS AL
B e % B KGNk R 0 M PEA VR p >t Michael Sporn % ?Jf*“ 1976 # ¢
B #4078 77 B (cancer chemoprevention) (Sporn et al., 1976) - = rifc{f% *
H-f S AFr @R - EIED LU P G - T N B
OO s e F] S 2R R AR o8 ¢ (Tsao et al., 2004) o % R4 P 3
FIL Ry o wEASERE EFEBAGOERHEIREL G AR DL SR
Mo 4 T R AR R PR E 38 (Auyeung & Ko, 2009; Park et al., 2012) o 4 @
¥ A+ pr (Polymethoxylated flavone, PMF) - 55z 3 % B " % & ~ Migit ~ £ 3
Th BRI AFRBREEFOIMGES, VAR KRNI AP RS, 3
AvmASFA R BRI RFEIEHI (P ELR 32FaH) TR
# # (nobiletin) &2 4% = % (tangeretin) = % ¥ % A 3 fk 27 (Polymethoxylated
Flavones; PMF)it & 4= > & 5 FuF L ~Feg i 2 "3 "2 H A # & (Manthey & Bendele,
2008; Zhang et al., 2011) -
A Sl Ae TR R AR A K L Raa gm0 B0 20 B AR RS
( Hepatitis B virus > fj f- HBV ) 314 5 3§ 4 - 4 47 B 417 & (Hepatitis B
virus > fj A HBV) >t 374 § it oo + 4 (Hepadnaviridae) » &P & © fvd |
e DNA 54 (Robinson et al., 1974 ; Robinson, 1977 ; Delius et al., 1983) - & % B
A ”—i’i:f}iﬁi ) “ﬁ% T g alde & A (acute hepatitis) b 0 F ok R J,L Rl ey
* (chronic hepatitis) » B & 3 & = 34 i (cirrhosis) - { 3 & 4 > UE RN R
14 3% (hepatocellular carcinoma ; HCC) 12} = 3 % *» ei3B# % (Szmuness 1978 ;
Beasley et al., 1981 ; Beasley et al., 1984) - 4 #B A3+ 2. 2 4 F < % 5 85% -
AR g 15% = v eht g %S 53 R (HBV carrier) (Tong et al., 1971) - 45
Szmuness % 1978 & & ik ﬁ}?ﬁﬁ + ¢ (Szmuness 1978) - dp i 22 = iR
Lv i B APFE }I%"*%}%' » Hoo K3pgv ’,}_g;ﬂl-‘fr;l’i.,’l,, T R o omanl

F BAPFURA D RE F o TSR I OTRE A GIE G S F o 2 g <



FERMES 2P BAPFUpd A2 B2 B4 EH 8% d B3 PR
TR EH T 3 B AFES &6 R (HBSAQ)H & i 91.2% &7 B APk
AF RE R S gy B SPR(Sungetal, 1971) - 1981 & 2472 R A4 H N R
e s g B APF R4 20 R B2 B F B0 22707 &
BIRA G R R E TR &G FURIEEF F 223 1 (Beasley et al., 1981)
g TR REBRE e PR T A S R e
F 3 BAPFLpA 3§ PERE > UET B APFURS FRL ) L LR
BoeBAPFL R waRg Ry LARP G 300G HEAFREFTEISR P
TRk R 25k E S > % i (lamivudine s T 3TC) > 2EF T ok
(Dienstag et al., 1995 ; Honkoop et al., 1997) > ¥ 5 1% %X 3 Fu& M et 42 (Allen et al.,
1998 ; Lai et al., 1998) - "% iy F B R R > 5 B AT U A R E FF A T
YMDD =% &4 - 2R %< 5 YIDD & YVDD & » $t9F% it & 4 fad s > &
RMFZGEALET /AL FPopF EFE S F oA F 2 5 kR
EFR &R OAFTRME T F 02 2 U 5 lamivudine R % $x(mutant type)
T AR R HFERBIFLRS RERL Y L F o
= % #1424 = % 4§ (Citrus madurensis Lour) % 5 (7 % L &2 % ¢ ) H 2 fee fiy
REF LG REFG S B APTURS AR RG> B plia it g o
&% % k% - £ 4~ (Shie etal., 2013) - ' & % (Nobiletin) ~ 4% ‘= % (Tangeretin) %
% 7 % A+ pr (Polymethoxylated Flavones ; PMF) » E_F & 5 #4350k ~ 54 ~ %
T~ B KR MR R oL R E - MR 2 f A g B A IS B A
EOFL BB REREM B o AR E A e sy R0 I R

i B f g v ' 4 4772 (Enzyme-Linked Immunosorbent Assay; ELISA)R] = "' it &

>

AR ARl AR 2 Sl B AT R ILEH o g e

B URA R PUp A E PR

Bz =i

¥ - A THA R~ i F 8 30%PMF Fr 3R dn s HepG2 - & Ay dn 2 U937 ~
% 5% & fm* COLO201 ~ % B m% H2981 ~ § B i AGS - §* 7% m* MCF-7 2
S dm¥e UBT 2. Furd By s 1R i



1~ k%2 $k(Cell lines) 2 ¥ 32 % (Cell culture)
KA 2 A LR m e HepG2 ~ i i dm®e U937 ~ + % s sm ¥ COLO201 -
W g e H2981 2 B imve UBT » R @ imre B3 5 H ¥ 3 e AGS
2 5 imre MCF-7 Tipbp a 1 EF EFA T2 59 o 285 s BCRC
60436 1= BCRC 60436 > i& {7 " i % % e FrUa A RE o T 2R
o @2 30% PMF(pE p  JC Nutraceutics Inc. » LOT#PMF-67606-30-NT -~
PRODUCT#2307 » # # & 7 =16%z "M A % % Z14%2 Hf = %) # 5 it
I%’F‘:r‘{w?]*%c%]’f EAPEAERFR: "HMAZEH 2k F5 %4 - MCF-7
£ % 7 10%*: 2 5 i (fetal bovine serum, FBS):7 Minimum Essential
Medium (MEM)# & £ (Gibco Laboratories, Grand Island, NY)*# » & % 7 4 sodium
bicarbonate ; AGS ¥z 12 % ** 7 10%*s2 & F ¢ Ham’s F-12K 3 % # (Sigma =
)¢ ; HepG2 w?2 ~ A549 m#z ~ COLO201 ~ "4 m?e U8B7 % x M iwm e U937
£ A& 7 10%7: 2 i -0 DMEM 35 % A (Gibco Laboratories, Grand Island, NY)
P oo & E Ay g P 4 100 LU F i (penicillin) ~ 100 pg 48 i %
(streptomycin)~2.5 ng F# 5k (amphotericin B)(1& 3 = /& fw?z U937 & /"‘ 4r)~2mM
#5 % pa(L-glutamine) 2 100 uM 2_ 2t 3 4 % 2 & (non-essential amino acid > & 3%
14.7 pg glutamic acid, 7.5 ug glycine, 8.9 ug alanine, 13.3 ug aspartic acid, 11.5 ug
proline, 15 ug asparagine % 10.5ugserine) » 12+ fLx 23 & A > E30 7 5% §

PR 37C A Y 0 233X MR A - o

2~ MTT assay it {7~ fi % e F BRI
MTT(3-(4,5-dimethylthiazol-zyl-)-2,5-di-phenyltetrazolium bromide) £_- &
R DAB o EAE ST T G d PR ik 4 & fF (succinate
dehydrogenase):® /i = § ¥ ¢ ¢ formazan > ¥ * kigplimie FE82 4 L it o A&
96 well chim?s 12 % x (petri-dish) » #& » 2 x 10* fm# > 2 %+ 5 % CO, > 37C
incubator # » FIE R L E  {ATHR A A PFHET THAZAF RS
30% PMF > & 1 ﬁf*xﬂ £(50~25-125+6.25~3.125 ng/mL) > # fEH £ = £ 47 ©
LB AL AN A8 ) PSP g T 100 L AR o4 » 25Ul 7 3 5 mg/mL MTT
A MTT &% kR 5 1mg/mL s *cw 5% CO, » 37°C incubator 4 -] F¥ » £ #
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“fi«g%i&ﬁ » 100 pL = 100% DMSO *t 2 E T RF S5+ 4 F% ¢ S

LN

fRts > 2540 nmp| TR kB o MR AR S 2 R R B AeE D e ki
~ T B2 50 8 e A 5 Cell viability (%) o
Cell viability (%) = [ODsao(sample) / ODsso(control)]  x 100 %

3~ ELISAassay & {758 ~ % ~ * BB 2 & Hwfe K- Bl
& 96 well ehim®e 32 % w (petri-dish) » 48 » 2 x 10% % » 32 % 3+ 5 % CO2 >

37°C incubator ¥ > #FlpkwmE A HF 0 LATRAEA S FRELT TRAZAH

=% & 30% PMF > & = # &% & (50 ~ 25 2 125 pg/mL) > = @#H & = £4F - L %
FeJ2 24 o) BEES 7% 5 %% o 4o~ lysisbuffer 200 L > A% 8 & & 30 4 45 >
RS A (200 x g, 5 4 &) P~ ik 20 uL 2= ¥ § streptavidin coated 2 micro-titer
plate> 4r » 80 pL & immuno-reagent( % 20 mL < immuno-reagent * z 5 1mL >
Anti-DNA-POD 4= 1 mL 3 Anti-histone-biotin # 18 mL ¢ incubation buffer) -
200 rpm g iE Bd 2 ) BF o A “,*TJ #i% £ 1 incubation buffer it = =t > 4 »
ABTS solution 100 pL 14 250 rpm =g :# %k 2 3 10 & 45 > £ 2 405 nm p] 2=
% & (2 + lysis buffer, immune-reagent, incubation buffer 2 ABTS solution 3= % Cell

Death Cell Detection ELISA”-Ykit [Roche, German] #7%¢) o

4~ 45
€% SIGMA #% » § Z%dcyp s 2 T30E + BB L k&7 0 B s 71
Student's t-test kit Rl W F L B oo F Lg% p < 0.05FF > RIRLE F AR

& o
2250 TR # - % 2 300 PMF 424 5 B 217 & 55 LR

- ~ w2 $k(Cell lines) 2 ¥ 32 % (Cell culture)
AAEL @ A fEA A FBAF Lz 4 (Human Hepatitis B Virus)2 4 #75F fw %
R — % HepG2.215 » ¢+ % Harvard School of Public Health Dr. Essex2. % 2% % 72

= (Sureau et al., 1986) > » | * " wm*e $hHepG2 #& 4 (transfection)F 7 = &


http://www.sciencedirect.com/science/article/pii/0092867486903648

HBV DNA (ayw) 2 neomycin resistance & F|ehi 481 > m1 G418 & :iE » £ igd &
Z1#18 (limiting dilution) 7 3 enim s 45 > & & 5 HepG2.215 - & *v - mie th G =
¢7HBV DNA g » (integrated) » o @ )& - BAE R Hwmeth > &7 FEF L
ABAPF U B4 £ & R (HBsAQ) ~ e #iuk (HBeAg) 2 s 4 3F 4248 (42 nm
Dane particles and 22 nm subviral particles) = ¥ - % * F % {7 RfL € 2% > 47
i 2 eolamivudine(® F3TC)FLZE |2 % % th2 48 T 78 o ve tho 77 H | * 350 fn oz
thHepG2 5 # %4 (transfection)® 7 YMDD % ¥ 2. HBV DNA (ayw) %2 hygromycin
resistance A Fl 4812 o L hygromycinér g o £ 5d i Z1#1% (limiting dilution)
@3 w43 M33 e R AR 2 # HepG2.215km % iF 5 BRI 4 97 4
A BN 1 M33sm e 1F 5 B sz‘;* % 5 (2 fE# 2 4zlamivudines 7= F3TC)
FLELRFRE 2 F A F 2 R RBAPT S A RE R X
tp ER 7 230%PMF 3t 5t S A R EAPH TRz TR
IRES FPRE S X
HepG2.215 im¥z 27 M33 sm¥e 4 %[35 & % 7 10%%: 2 » jj-(fetal bovine serum,
FBS)s DMEM = 2 #2 % £ (Gibco Laboratories, Grand Island, NY)*® - ¥ %2 5%
ZF I R3TC BERHY > 23X WAL - S o
2. ¥up# ¥4 2 2 (Huang et al., 1996)
% 24 well ' 33 % x (petri-dish) » #& » HepG2.215 ‘m®e 2 x10° » & M33
e 15 X10° > FIERiSme AL F > (3244 FELS TRAE A
2% & 30% PMF > & 7 4 £ (25~ 12.5 ~ 6.25 ~ 3.125 ~ 1.5625 pg/ml) » &
AL = EA4F - B HERILAB [ PRI T B AT TR A B R e
3.B AT m4 A Fuk & e Fl 2 F¥ % 4R T (Huang et al., 1996)
I % B%# i % 4 & % % A 5 2 (Enzyme-Linked Immunosorbent Assay,
ELISA) - & * #i4 3f B A" p4 £ s 2 BB Fm 2 0 3g B 3%
4 corele 2 iR E LA ARAEAI[Y 2K A P AT

sy J I ’f | % R — R —;}-m%@ﬁf,% BEMWZ P4 e N TMB & ¢



FE S 2. F ekt F 2 BioTek ELX800 %) ELISA reader 7 450 nm p] 2_
2. #riB gz ki@ (O.D.value) ¥ B dhend & o & IR B gk iE

100 > f& 2 2388 HpedF 4 (Inhibition %) ¢

-------------------------------------- x100%=#r+4| 7 4 +* (Inhibition %)
s XiE
FralE A 220355 dE R A AI(H) o FrdlE A v 235505 R e dI(+) 0 4
FIF A v 250—65 5 55 B drdl(+++) o FrFF A vk 6502 b L 2 s B e
(++++) -

b ol s
4. fv‘u;"‘" ;é

F ST 2 By T 5 E HE 22 4 (mean + standard error of mean ) %k % 1 o
P BEF G 482 Student’s t-test Bl %o § p<0.05 PFARL 5 7

£ 2l 2 X

¢
WU R FRO°
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ﬂﬂ:

$- 30 THRAF f 2 F 2 30% PMF #rd 5% 0% HepG2- i B dn% U937 »
4 % B imr COLO201 ~ % B im® H2981 ~ 3 iw% AGS ~ #* 5k in®% MCF-7 2
T dm o UST 2. $ird s 4 iplip

1~"THA & ﬁ&f_%ﬁ' 30%PMF ¥ f A R w2 2 F R iT?

S AEH L A 2 e d R o e HepG2 » s in e U93T S 4 %
tn7e COLO201 ~ % # m " H2981 ~ 3 #pim*e AGS ~ 5y im* MCF-7 % " bm
e UB7 2 st LT d MPIE-ZH T kR 5 5025125~
6.25 % 3125 ug/mL » & SiR] 24 % 48 | FF wre & {2585 (MTT assay) » i 400
medium 2. DMSO #. % k& 5 0.25 % > £ 5 F ;2 % ¥R = (solvent control)
B4 11 R ine (AGS)~ %y mie (UST) & i 4m#e (H2081) & 4 £+ ;
W1~ B 45 s (MCF-7)2 ¥ fnvs (HepG2) & 4 # & 41 (£ % § % % i fm
% (COLO201)E ¢ ¥ B #rd £ ; 5 B imoe (UIBT)E F 56 R4r4]1e% » AL 4
EJE 24 [ B ICso 3 8.6+ 0.6 pg/mL ~ EJT 48 /| % ICs 5 7.2+ 2.0 pg/mL ; #
v % EJL 24 | 5 ICso 5 26.7 + 0.9 pg/mL ~ U2 48 | ¥ ICsp & 143 + 1.6
po/mbL > = F355 G PR SRR R

2~ HAF B A E 30%PMF R SR AR L RE AL
Tpime 2 3 W iwmve = 2 (TR

WhE s PE P EEAR S 0 9 F DNA At B EH 2 B il R Rt A o
%3 ~DNA % > 752 180 ~ 200 bp & B #ic iz ch s £ > @ dwie B~ AR
F o172 Pl E A e k= pro i e dev SDNA & B o Rp|Timre k= >
AT EREF LT EG AR A T 2 AR R E o
#EH 50 wre k= g d ELISAKIt i2] % apoptotic cell » &7 = ¥ 325 5 o %8
TR~ AR i kS 2 F e o ¥ w2 7 7 &2 0.25% DMSO

HODE: 034100284 eprTalxrid s TP 0.25% DMSO



A alAsimie A= IR oo

Fofs AR S d & 30% PMF 4 3 B AP # R
24 3ty % (2 x 10° cells/l mL

AEHRR I AR TER 0 2 RdT e
medium ) "'EUA % ~ 4§ iz % £ 30% PMF > 2 DMSO i3 % » # DMSO 2.5 pl/mL
% solvent control % % 4 F

1. "Hig#
(A). B A5 s 4 95 4 4] im % 1k (HepG2215 cell line)[3 Table 2 = @ 6] :

7 iRk AR (25 ~ 125~ 6.25 ~ 3.125 2 1.5625 pg/mL)= & & % e &
#5125 2 25 pg/mL $4 6 LR £ ¢ B (+H)drd] (% > Hawd|F oA
AW % 3614242 446413 et mFrdliEr o

(B). "% iy |4 % % $.(M33 cell line) [:% Table 3 2 B§] 7] :

7 iR AR (25~ 125~ 6.25 ~ 3.125 2 1.5625 pg/mL)s & & % e &

15 6.25 pg/mL ¥ 4 & Fk L dg B (Ve 4] (£% > Hrd|F A 5 280+

11125 ug/mL 4 & 2 & ¢ B (+H)Frd] 5% > Hrd|F 2 5 415

+ 1.8 25 pg/mL 4 & FLt & 2L 5 B (FHHH) PGl iEr 5 Hed|E A

L% 652+1.00 A E A G FLRPrH TR > EEER R e m B %

Hedihmprf|ivr o

2. Hik
(A). B 4] ’”—ii:f}z‘ai ¥ 4 A oz $R(HepG2215 cell line)[3= Table 2 2 ] 8] :

T BiplEER (25125 6.25~3.125 2 1.5625 pg/mL)ioE & % e 4
51252 25 ug/mL ¥4 6 R BB (H) D P B (+HH)F4]iER 5 H e
FIF A AE 5 2894202 46.9+23; Hedih mFrdlirr o

(B). "% iy $i |4% %+, (M33 cell line) [3% Table 3 2 B 9] :
T BREER (25~ 125+ 6.25 ~ 3.125 2 1.5625 pg/mL)ioE & % e 4

M 5125 %2 25 ug/mL ¥4 & f2h B ¥ R (++) 1 58 B (H+HH)Fed iEr 5 2



FrdlE A o h 393410 % 585+04; Hedmamprdlitr o
3. 30%PMF
(A). B 5% 5 & #F 4 4] 'm % $x(HepG2215 cell line)[3% Table 2 2 ] 10] :
T BRIk R (25~ 125~ 6.25 ~ 3.125 2 1.5625 pg/mL)3= & & % imve 3
15 25 pgimL %2 5 Fol K g A (H)prdl e o BpedlE 4 5 2004
3.2 ¥efh mprd|iEH o
(B). "% iy L |+ R % A (M33 cell line) [ Table 3 2 @) 11] :
T BREER (25~ 125+ 6.25~ 3.125 2 1.5625 pg/mL)ioE & % e 4
t 0 25 pg/mL ¥4 & Fuh L& (H)Fr 4] Er o Hprd oAt L 271 ¢
18; HeduhmPpri|ivt o
4. A Hrp WiEsh Osthole 3 I %+p8 e (Huang et al., 1996) » Osthole %k &
80 UM > EEE Fmve 4 4> % HBV T 2 )2 4 5 FLl £ ¢ B drd|(++) 2
FrglE A 5 497 £ 0.8 $FE G LB R R A 6 R L 5 R
(H+H)H FrdF A v 5 56.4+£1.9; ¥ e Fik mprd]| v [3£ Table2 2 Table
3] -
5. DMSO ‘& i solvent control> % %k & 2.5 ul/mL> & & ¥ ‘w2 3 |4 % HBV
P4 Almre R 2 R LR EFP R BRI AR R E e FRIBE S EY
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Table 1. Inhibition Concentration Fifty (1Cs) of Nobiletin, Tangeretin and

30%PMF in Seven kinds of Tumor Cell Lines.

Inhibition Concentration Fifty (ICs) (ug/ml)

Tumorcells | FFE4H | MUE4HRE | KEGHE4E | Blidedl | B | A4 | IS
() U937 i (g 4HFE | MCF-7 AL
HepG2 COLO201 | H2981 | AGS u87
Treatments
24 | JI[fEZZ | >50 8.6+0.6 |16.8t1.3 |>50 > 50 44.9+1.8 | >50
N
A
IEAER > 50 26.7+0.9 | 47.8t25 |>50 > 50 > 50 > 50
30%PMF | >50 30.9+2.3 |48.1+1.9 |>50 > 50 > 50 > 50
48 | JI|FH 72 | 47.8¢15 | 7.242.0 |>50 > 50 > 50 > 50 > 50
7N
A
AN > 50 14.3+1.6 |>50 > 50 > 50 > 50 > 50
30%PMF | >50 17.2+2.0 > 50 > 50 > 50 > 50 > 50




Table 2. HBsAg, HBeAg and MTT of Nobiletin, Tangeretin and 30%PMF
in Wild-Type HBV Cell Line (HepG2215).
pg/mi HBsAg HBeAg MTT assay
Treatments (Inhibition %) (Inhibition %) (Inhibition %o)
Mean £ S. E. Mean £ S. E. Meant S. E.
for48 h
Control 0 0 0 0
DMSO 2.5 pl/ml 22+0.2 -33+2.1 25+0.8
A % 25 pg/ml (25 ppm) 446 +13" 0.7+14 3.3+22
12,5 pg/ml (12.5 ppm) 36.1+24" 3.0+1.1 45+04
6.25 pg/ml (6.25 ppm) 172123 02+£25 95125
3.125pg/ml (3.125 ppm) 143118 -34+£22 7.0+57
1.5625pg/ml (1.5625 ppm) 4.8+0.3 6.1+3.2 -46+2.3
Rk 25 pg/ml (25 ppm) 46.9 +2.3" 22429 44427
12.5 pg/ml (125 ppm) 28.9+2.0" 13416 54430
6.25 pg/ml (6.25 ppm) 15.2+20 21+26 50+29
3.125ug/ml (3.125 ppm) 8.7+£0.3 -28+£23 3.0+£22
1.5625ug/ml (1.5625 ppm) 47+09 43+40 -3.2+15
30%PMF 25 pg/ml (25 ppm) 29.0+3.2" 58+ 1.0 08+22
12.5 pg/ml (12.5 ppm) 13.3+26 02+15 24+35
6.25 pg/ml (6.25 ppm) 54+1.3 -1.9+1.0 53+2.8
3.125pg/ml (3.125 ppm) 0.7+1.1 -40+28 -3.1+43
1.5625ug/ml (1.5625 ppm) -1.1+1.0 -1.6+1.0 -19+24
Osthole 80 uM 49.7+0.8" 25+1.1 40+16
(From 3B78)

Values are based on one experiment performed in triplicate.

Fr4 @ 4 v (Inhibition percentage)

A 20% - 35% % 4= B Frd (1)

4+ 35% - 50% % ¥ B Frd|(+4)
A *+ 50% - 65% % 38 B Fr4] (++1)
4% 65% 5 ¥ 3% B ] (++H+t)




Table 3. HBsAg, HBeAg and MTT of Nobiletin, Tangeretin and 30%PMF in

Lamivudine- Resistant HBV Mutant Cell Line (M33).

pg/mi HBsAg HBeAg MTT assay
Treatments (Inhibition %) (Inhibition %) (Inhibition %o)
Mean £ S. E. Mean £ S. E. Meant S. E.
for48 h
Control 0 0 0 0
DMSO 2.5 pl/ml 0.8£45 17+£1.2 -231£29
A % 25 pg/ml (25 ppm) 65.2+1.0"" 47403 19.9+1.1
12,5 pg/ml (12.5 ppm) 415+18" 35+04 148+1.0
6.25 pg/ml (6.25 ppm) 28.0+1.1" -1.7+04 8.8+17
3.125pg/ml (3.125 ppm) 6.2+3.0 24£0.1 45+3.1
1.5625pg/ml (1.5625 ppm) 54129 52+£23 09145
S 25 pg/ml (25 ppm) 58.5+04 " 5.0+ 1.6 11.8+1.2
12.5 pg/ml (125 ppm) 39.3+1.0" -2.440.8 141429
6.25 ug/ml (6.25 ppm) 19.9+59 04127 48+4.1
3.125ug/ml (3.125 ppm) -3.6+1.8 21+1.0 -3.8+4.3
1.5625ug/ml (1.5625 ppm) -20+2.7 35+09 -6.6+2.3
30%PMF 25 ug/ml (25 ppm) 271+18" -1.9+10 8.0£2.3
12.5 pg/ml (12.5 ppm) 10.0+29 22+15 8.7+3.2
6.25 pg/ml (6.25 ppm) -1.1+£5.0 48+04 26+21
3.125ug/ml (3.125 ppm) -13.3+3.0 0.2+3.6 -0.1+20
1.5625pg/ml (1.5625 ppm) -3.3+£23 28+54 21121
Osthole 80 uM 56.4+1.9™ 05+3.6 22423
(From 3B78)

Values are based on one experiment performed in triplicate.

Fr4 @ 4 v (Inhibition percentage)

D43 20% - 35% % #E AR FrH(4)

4+ 35% -50% % ¥ B Frd(+4)
A *+ 50% - 65% % 38 B Fr4] (++1)
A3t 65% F 2 5 R PrFI(HHH)
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