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[(HE] B ARIPMEHE S (OM) 5T £ B R % 8 (HBV) /B M, JF 97 28 B JoAE AL . 75 3% - 125,250,
500,1 000,2 000 mg-L ™" OM #£EE T 90% I 43 14 1 HepG2. 2. 15 1M1 9 o, L MTT b 6 3 W05 245 1y 40 0 25 1 5 FH i 09ty
TR0 400 Ch S BT R EE e BURL (HBeAg) , Z BT 529 B s HUJ (HBsAg) ;2R HI1 966 & PCR % (FQ-PCR) Wl & 41 Jfg
W HBY DNA 40 ' HBV DNA L4y P & Bk DNA (ceeDNA) . Z5 8 OM XF 404 HBV DNA Hl cccDNA, LA K 41 g
4 HBV DNA 357G #0176 FH , b6 25 v BF F 25 40 0 76 FI i3 ,2 000 mg-L~"OM XF 4 jfg )y HBV DNA , cccDNA 140 i 4 HBV DNA
By A il 2R 4351 R 64, 56% ,52. 12% ,54.25% ; %} HBsAg 1 HBeAg 11443 1t A $00 4 F , L ¥ 88 bk vay . Ak B8 A [] e < 400 ) 4
LA 5 7 A [ 4% 2 T 6t HBsAg 9 30 il 45 1 3% T HBeAg, OM ¥¢ & 2 2 000 mg-L™" [ %t HBsAg fl HBeAg B0 il 2% 43 5
51.59% ,17.88% . #51&:OM ReA XM HepG2. 2. 15 4 A i HBV il , 3245 FH 72 900 1 Yo 2 A% B2 52 o) 1 ik A1 2 3k 1y &%
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Inhibitory Effect of Oxymatrine on Hepatitis B Virus in vitro
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[ Abstract | Objective; To observe the antiviral activities of oxymatrine ( OM ) on hepatitis B virus
(HBV ) in witro and initially explore the mechanism of it. Method: HepG2.2.15 cells (at 90%
confluencerespectively) were treated with different concentrations (125, 250, 500, 1 000, 2 000 mg-L ") of
OM for 9 d. Cytotoxicity was observed with MTT colorimetric method. HBeAg and HBsAg in the culture
supernatant were determined by ELISA assay. Fluorescence quantity PCR assay was used to assay the extracellular
HBV DNA, intracellular HBV DNA and covalently closed circular DNA (cccDNA). Result; After treatment with
2 000 mg-L ™" OM for 9 d the level of the extracellular HBV DNA , intracellular HBV DNA and (cccDNA) was
significantly inhibited in a dose-dependent manner, the inhibitory rates were 54.25% , 64.56% , 52.12%
respectively. It can also inhibit the level of HBeAg and HBsAg in culture supernatant and the inhibitory effect
showed a dose-and time-dependent manner. In the same condition, the inhibitory effect on HBsAg is stronger than
that of HBeAg. When OM concentration was 2 000 mg+ L', the inhibitory rates on HBsAg and HBeAg were
51.59% , 17.88% . Conclusion: OM can inhibit HBV DNA replication in HepG2. 2. 15 cells through inhibiting
the reproduction of the viral nucleic acid and gene expression.
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T EJE ORI R = & X 4858 R e M AT
I 2 VR A 45 R R . [ 2 B R g # (HBV) JEk i
Tk 57.63% 2494 1200 g E" . HBV i g Y
LSS ORI R IR A TR A 20
Mg RN R —,

HHi# FHist HBY 254, I TR AL TR
WIAE ks BB B 9T S AN R R, SR A PR
BEE R RIR 25 O o M ar i s s . FREA 5
AR 2RI B AL S s R, A B &
WTADH HBV 254, b & 035 S5 (OM) 2
T 208 80 A W) B, ( matrine type alkaloid ) H7 At — > B
W, B ZAETEREY S S W EF ROl
A RGBT BBV B A 4R Y
OM H 1ij 7636 97 1% 1 95 2 1 9 09 02 A o 40 3
i, (H BT B AL R B

AT £ HepG2. 2. 15 1 fg AL, %) OM k47
TRANPURG B 5250 5T, ARK 58 (3TC) FE Jy i i,
ALK T 258 8 S 40 0 138 W 2 B 960 7
e L) (HBeAg) . LU BF 5 75 s PL A (HBsAg) I
HBV DNA 7K, i KU T 40 i ) HBV DNA 3 Af 4]
B AR DNA (cceDNA) 7K F- | 15 76 DA 21 B F 43 - 7K
SEIREILHT HBV AEH , IE 0028 4 BV AL
1
L1 2y Sy 200 (OM, v [ 24 i A= i ot A
E P, S 110780-201007 ) , firk k5 (3TC, B 2 &
S v i 254 B F] L 445 10100044 ) P H S 20 e
h (Sigma USA) ,MEM $5 3% Fe 8y (79 i B2 44 L ik 28 1l
% . G418 ( Gibco, USA ) , Tryple express ( Invitrogen,
USA), & W T % 0 7 e PU IR K O3k 70) & (it 5
201108011 ) LI R 5 s T4 Il 7] & (4t
201106011) | 2 AU JiF 48 9k B 4% B8 a2 =t o I 3K 0 &
(b5 20111111) ( b RHAE A ) T8 e A BR 2
A]) ,HBV cccDNA By 14k A7) & (Jb s R B
HEYF AR R F LS 20110906)

1.2 {42 -80 CUKH, BMitniX, CO, a5 546
(Thermo Fisher, USA) , {8] & & {# 4% ( Olypus, Japan) ,
AR A ( BRI S F RS A RA R ),
B2 & PCR {X (ABI7300,ABI, USA) .

L3 iy HepG2.2. 15 41 & (I H 2K
SRR ) o 4 ML A MEM 85 55 W (& 10% JiG 4 i
% ,380 mg- L' G418) , & 37 °C,5% CO, fa & k5 3
FEPESE MR 3 d 6 d /218 1 k. #F HBV DNA
TR G IR .
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2 Ak
2.1 OM,3TC ¥ ECH  #ERHFRIL OM, 3TC if
T IO ORUZE K T 4 RO o A T
0y ARAE T —20 CORARH (UNEAZ R 2 g, Rk
25 SRR — ), O — 6y, TS 2% iR
R0, 380 mg - L7 GAL8 [ B 3% S A B b K A
2.2 GRS A 40 REME SL 5 e OM
41 125,250,500,1 000,2 000,4 000 mg-L ™" ;3TC 1y
YRk 0.01,0.1,1,10,100,1 000 pmol - L™, K7
96 fL 4 H ) HepG2.2. 15 40 1 (90% I & ) F LA
EORTE e BE i OM A 3TC 43 /E 9 d, A K B 45
ff BRI BN R M 4 N ERE . 9d AR
Mosmann §"°" # 57 1§ MTT L €3 43 B 2, I & 570
nm YOG REE (A) |, ULEE 25 ) o) 4 L 1 25 Pk , S5 90
53 W TN R

YR AFNG = Ay (FEMN) /Agy, (KT HR) x 100% (1)

Horr Agy (RE &) S A OM 5% 3TC J5 (1) 41 g 1
FERE Ay (R IR S 28 1 5% A 40 B IR ' 3
2.3 Zi¥Hi HBV 528 4k HepG2. 2. 15 41 if:
AT 24 FLAR Y, R 40 L IR 2 90% I A BE AT, T 4
R B R R T R uk BE OM (125,250, 500, 1 000,
2000 mg - L™") A1 3TC (0.001,0.01,0.1,1,10
pmol - L") &2y 5 R W (R MR M 3 A EE ) . [l
AT AkE s R, B ORI LI W (- 80 °C yk A 1
AE) I 0 o S vl BB ik 24 9, L N 258595 9 4,9 d J5
440 ML A R A TR . SEIR Rl 3 fL 2y
YA xR IR E A 3
2.4 HBsAg,HBeAg iy#5ill R ] ELISA y& 4 1
B HBsAg, HBeAg, 52 50 # 1F #% 12050 & 30 9] 6
PAT. BAFEMMS NER, LREE 3R, 4
Fe (2) At Fam R,

e = s = s g0, (2)

Axvf![ﬁiﬂ

2.5 HBV DNA gy R FQ-PCR 246 il 41 iy
HEFIAHAE PN HBY DNA 52 50 B AE #3050 & 150 ) 5
7o Hrr, 4 N HBV DNA £, 156 H 3 v 3 filt
T S A, (55 7 Rk ok L 2R S 13 000 e min B
010 min, U E 8 WCAE A FF a4 a0 & Ul B 15 R A7
BeE. BAMERM 3 A EE,EmER 3 I, PCR
N G280 50 C ,2 min;94 °C ,2 min;94 C ,
10 s,60 °C,30 s,40 MG ;35 C,10 s, 4554%(3)
G
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2R = X B4 HBVDNA & - H 2541 HBVDNA /%
1820 HBVDNA ft x 100% (3)
2.6 HBV cccDNA f#: M % A FQ-PCR %
N HBV cceDNA ()& &, #AEHR 0 S Ui il 6
AT, WAL 3 N EE LR E R 3 Ik, PCR
I A B 2450k 93 °C,2 min;93 °C,5 5,56 C,
45 5,40 DME . Z5 04k (4) KHR A A
R = (X B2 cceDNA & - [ 2541 cceDNA &) /%
HE4H cccDNA # x100% (4)
2.7 Gt S5RLL x5 FoR. R SPSS
13.0 B4 07 22 53 Fr, P <0.05 S 22 % A 4e it
3 B#R
3.1 OM #13TC X} HepG2.2.15 41 Jilg 75 4 1
HepG2. 2. 15 4 53 %I 125 ~4 000 mg-L ™' f) OM
5% 0.01 ~1 000 pmol-L " 3TCHEH 9 d J5. %4
5%, OM H13TC % HepG2. 2. 15 40 i i) & M /E F 15
/N, 24 OM v BEAR T 2 000 mg-L~";3TC i) 4

X F 10 pwmol- L~ "}, OM F1 3TC X 2 M 1% 7 (940 %1
FEFY/NT 10% , JC B 0 40 At 2 P, T F T W5 24
Yrxh 4 HBV &2 i 13 i 7E H o

3.2 OM 1 3TC X} HepG2.2. 15 4 Jfid 43 W HBsAg,
HBeAg (5200 ¥E£E1,3,5,7,9 d N2l i o4k i 4
JiL 3 W AE A S, B ELISA 35 A B v HBsAg,
HBeAg 23 W1 Bl o 45 SR UNFE 1,2 Fiw, A
OM Xf HBsAg fil HBeAg 4335 — w2 ¥l VE H , 24
Wy B2 3G T A FH B R) A K 40 VR R A 1 0
OM X§ HBeAg ()47 i /F H i i1 8L 5 T HBsAg, 125
mg+L~" OM fJH 5 d BJ Bk X} HBeAg £ 1 1 /F
H % HBsAg 255 7 KA R B M dilfEH . A3
Xt HBsAg # 4 i /£ FH #% T HBeAg,2 000 mg- L™
OM YEH 9 d J5 , % HBsAg F1 HBeAg (417 il 2% 43 5]
H51.59% ,17.88% , 3TC % HBeAg il HBsAg i
I VE R B 555 T OM, 10 pmol - L™ "3TC fEFH 9 d
J& . %F HBsAg Fil HBeAg 14 il #6435y 9. 71% ,
14.48% (£ 3,4) .

£ 1 OM 3t HepG2. 2. 15 443 itk HBsAg RIHIHI T (x 5,0 =9) %
o R i /mg - L ! 1d 3d 5d 7d 9d
0 0 0. 00 0+0.01 0+0.04 0+0.04 0+0.04
125 -57.30 +0.00% 2.13 £0.03 4.62 £0.01 7.01 £0. 03" 19.31 £0.01%
250 -29.13 +0.00% -3.38+0.01 3.84 +0.01 5.47 £0.03 28.08 0. 03
500 ~53.42+0.01% -5.00 =0.01 2.58 £0.04 10. 38 +0.03% 32.76 +0.03%
1 000 -108.77 £0.00% —-14.20 +0.02 17.24 0. 02% 15.74 0. 02% 40.57 £0. 03%
2 000 ~195.17 £0.01% 19.32 +0.02% 36.49 +0.04% 34.60 +0.03% 51.59 +0.02%
TS ARMZGH LY P <0.05,2 P<0.01(£2~5),
#z 2 OM 3t HepG2.2.15 4y iih HBeAg RIMHI R (x £5,n=9) %
it B /mg- L 1d 3d 5d 7d 9d
0 0 0. 00 0 +0.00 0+0.04 0 +0.00 0+0.06
125 14.02 £0.02% 1.35 +0. 020 3.697 +0.02" 2.94 0. 03" 4.27 £0. 047
250 13.38 £0.01% -0.43 £0.00 8.56 =0.02% 4.89 +0.01% 12.03 +0.01?
500 -2.97 +0.00 1.27 +0.01 11.52 +0.03% 6.5+0.01% 14. 66 +0. 02%
1 000 8.59 +0.01% 2.27 +0.01 15.65 £0.01% 9.96 +0.01% 15.20 0. 05%
2 000 -5.87 +0.00% -5.90 +0.02" 16. 15 +0.02% 11.19 0. 04% 17. 88 +0.02%
%3 3TC % HepG2.2.15 4453k HBsAg I IR (2 +5,n=9) %
W HE VR B/ umol - L ™! 1d 3d 5d 7d 9d
0 0 +0.002 0 +0.00 0+0.02 0 +0.00 0+0.01
0.001 2.78 £0.01% 2.13 0. 00 1.36 £0. 02 1.47 0. 00 2.81 0. 00%
0.01 4.93 £0.00% 3.10 £0. 01V -1.52+0.01 3.15 £0.01% 3.87 £0.01%
0.1 1.15 £0.01" 1. 64 +0.00 -1.42 +0.02 4.34 £0.01% 5.81 £0.01%
1 3.19 0. 00% -0.07 £0.02 0.29 £0. 01 5.19 £0.01% 8.20 +0.02%
10 2.60 +0. 00> 2.83+0.00" -0.36 +0.02 7.06 £0.01% 9.71 £0.01%
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%4 3TC X HepG2.2.15 M ff1 5 ir HBeAg MU HIZE (x 5,0 =9) %
e v/ wmol - L ™! 1d 3d 54 74 94
0 0+0.02 0+0.01 0+0.02 0+0.04 0+0.00
0.001 11.14 £0.00% 15.84 £0.00 2.19 +£0.04 6.30 £0.05 6.26 +0.00%
0.01 0.65 +0.01 8.75 +0.00 -1.66 £0.07 4.69 +0.07 10.17 +0.03%
0.1 -6.78 £0.00 3.32 +0.01 4.33 +0.02 5.40 +0.03 15.23 +0.01%
1 7.52 +£0.01 -8.92£0.10 0.69 +0.01 7.33 £0.05 17.95 £0.01%
10 -11.98 £0.00% 2.40 £0.01 -0.61 £0.01 5.83+£0.03 14.88 +0.00%

3.3 OM H13TC %t HepG2. 2. 15 4 g HBV DNA &
B RE I 3 R R Je — R WSO L 35 YR 24 4 Ak R
FR) 200 MV SR BE B, %5 85 OM i 3TC XF HepG2. 2. 15
A ML SN FI AL N HBY DNA G LAY 520 o 25 2R ik
5 itk , OM X%F HBV DNA A3 B & (9 0 i 4 H , Hix

A W B A REER, OM 2 2 000 mg- L™
I X5k 4000 A0 40 B P9 HBY DNA g 400 61 28 43 51
54.25% ,64.56% , {1 OM %t HBVDNA (41 il /& F§
55T 3TC,10 wmol-L~"3TC X 21 its 4 F1 40 g Py HBV
DNA (#4301 243 314 99. 66% ,99. 80%

#5 OM #13TC 3t HepG2. 2.15 4Hf & B HBV DNA MIiM#I R (x £5,n=9) %
OM/mg-L ! 41 i 411 g ok 3TC/pmol L~ 41l i 41 g Hh
0 0+3.05 0+4.78 0 0+5.26 0+6.04
125 11.25 3.2V 9.85 +1.43" 0. 001 3.64 £2. 11 15.45 £3.98"
250 27.14 £2.08% 17.59 +2.72% 0.01 19. 68 £5. 452 26.72 £6.33%
500 50.05 £3.95% 21.23 +2.05% 0.1 86.62 +4.32% 86. 45 +7.30%
1 000 55.78 £2.80% 37.12 £4. 452 1 99.37 +0.42% 99.33 +0.27%
2 000 64.56 3,082 54.25 £6. 60> 10 99.80 £0. 132 99. 64 0. 252

3.4  OM fl 3TC X} HepG2.2.15 4i Jfg i HBV
cceDNA (5208 OM X} cceDNA A7 W] g (41 ikl /E H
AR I BE & 25 4 o 22 15 m fn s . OM. ¥k i 2Ry
125,250,500,1 000,2 000 mg- L~ if % cccDNA 41 31
Ky, (18.22 +0.98)% , (26.75 + 0.32)% ,
(22.90 + 1.17)% , (36.29 + 0.21)% , (52.12 =
0.76) % . 1 3TC %} cccDNA 1E 453 B8 ,3TC %
cccDNA WA MHIVEH .
4 iTig

HepG2. 2. 15 #i J& 45 A1 G418 Hii vk Kk A Jr B
5% HBV DNA 21 F1 ok 7% %« A 4 g &
(HepG2) 9 2.2. 15 4 }fy 5, A& % 1< 1] 58 4% Hb 53 Wb
HBV i %7 ( Dane i %7 ) . HBsAg, HBeAg L) % HBV
DNA, Jf-fg 7= A= K & & il [l 44, 75 30 HBV 7E JH 44
M Ry SRR kT L % AN ML & E AT B HBY 24
Wi , 45 SR nT LA LY A o A b T 25 4 AE N R IS Y
YER 2 BT S50 % 12 T 0 3 A0 4R A4t
HBV 254 (9 40 Jf g

HBV DNA i A 40 Jfl J5 & 5% %% 22 4 rcDNA
(relaxed circular DNA) , F-4# 725 5 cccDNA, cceDNA
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AR ARG 5y 4 Ff mRNA, 7351 2.1 kb (1 S-
mRNA,2.4 kb [y S-mRNA,3.5 kb ff§ C-mRNA A
0.8 kb ffy X-mRNA, HBeAg ffj 3.5 kb /iy C-mRNA
=4k s HBsAg 1 2. 1 kb F12. 4 kb A9 S-mRNA
PErE A 53,5 kb (19 C-mRNA i 1] DL 4 i 45 A 2L A 5%
AHRER P EA",

AR LA R Y], OM GeA %W i HepG2. 2. 15
b HBV @y 5 . 59 1E 5, 40 M iy HBV
DNA F1 HBV DNA & il 1 [B] f& cccDNA | L 4 il 41
() HBV DNA ¥y /b, i & 24 W) i B 388 i, ek /0> b
Z . 4763 4 Sk ) HBsAg Al HBeAg 1 b 35 %
1%, H. OM ¥ J32 i =5 A 30 IS ] bl <, A ARG 1 2, 1HL
TEAR [R) W B2, A ) &b 31 s 1] (49 25 44 T, HBsAg R AR
B2, X cccDNA A M #l/EH , v B OM X} reDNA
] cccDNA 6847 — & W BHL I 7R o 4l ig iy HBY
DNA (30 A 7 g & X —BH W /E T 2 8. WA AT
AEJ& OM X} cccDNA H 5%2k C-mRNA [ #ill il , M 1
FECP D SR A ) AR R T R
b E AN S HBV DNA [ s 2> v] B8 J2& th T+ 41 ilg N
HBV DNA FEARFTEC, W] BE S OM X 75 74 2 e AN
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ST EIAE 45 2R . cceDNA [ FEAIG AT LA 5]
2 HBeAg FiI HBsAg [ [ fIk, Bkt Z &b, OM X%}
cceDNA 5 5% C-mRNA F1 S-mRNA [ 30 4] s, n] &
ik HBeAg 1 HBsAg 7K °F-. OM Xt HBsAg 417 il
RE 1L T X HBeAg (4, U] OM Xf S-mRNA #%
SERY A /E 38 F C-mRNA, £8 | JF iR, OM X%}
HBV {40 il £ FH 2 310 i 96 25 4% 2 52 i) A 2 [N 3% 3k
25 . BT A 5255 KR Xt reDNA | RNA 45 3 47 K
W, e DA AE HPLEN A e it — P L %458, BT
HepG2. 2. 15 Z A 5 % )=y B 1, OM X 9 85 (1 4= A

W RS A A R 5 E

3TC & H G IF e S 1T R i 25 2

HEZEMILE 5 dCTP 35 4+ 4 Auwumw
HBV 3 & 5% il 1 35 1 S 33 A HBV DNA J: 85k 5 1l
b RSz gL E) 3TC % HBV DNA £7 & %
345 F %3 40 S HBY DNA 1 1C4, 2% 0. 03 wmol -

G SCHR AR E A R H 3TC X B TR
T FE FH %55, A cceDNA ¥ A B3 i 90 i 4E
AL 3TC Fl OM 14 HepG2. 2. 15 40 i vf HBV (1
SEHIVE & B FERALEIRTE, AT L5 B =8 1
A 2,

[ &% 3Tk ]
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