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RS ELEU AT HBV (1405014 H
Je A ALHE J3 il

BRI, 2O KGR E B RRK SRR
(LEWEF A ZR, ) BAK 541004;
2.7 BATRERYG 55 A 5 FEFELERE, ] @Ak 541004)

H OE. R AR BRI AT O R A AR R e R B ALE M, ik RN Ik HepG22.2.15 4w ff, MTT
EA ) B A Ar I B 2 HepG22.2.15 4m Al 2 i F4F A, A4k 08 sk 4 M) HepG22.2.15 4 i 3% 75 & F HBsAg 4=
HBeAg 9 & ik . M E ZMATR FR EAR I 0938 R AL A Fesd 72 8 & . DPPH B K e iR gE /1. 45 R MTT abm
Z e 3R B st HepG22.2.15 fm WA Bt fe A4E A . 5 M B 28 b 45, A A 4R Bty 5 HepG22.2.15 4m it HBsAg
Fo HBeAg &9 & ik A 47 H4E F (p <0.05) . HELA ZM AT R E )38, L X R AL Fm# G Bk DPPH A b
R ae R AR, Lk AT I T ST R A AR R R 5t BLA B R AT 6 3 AL AR

KEIF A4, HepG22.2.15 @mif,HBsAg, HBeAg, 2 A AL AR

The inhibitory effect of black wolfberry extracts
on HBV and the capacity of its antioxidant

GAO En-yi',GONG Hong-fei' ,ZHANG Yan-qun' ,ZENG Yong-lian®,
YANG Yang' ,LIANG Cheng-qin', WEI Jing—chen"

(1.College of Pharmacy ,Guilin Medical College, Guilin 541004 , China;
2.Guangxi Key Laboratory of Molecular Medicine for Injury and Repair of Liver,Guilin 541004, China)

Abstract ; Objective ;: To study the effect of black wolfberry extracts against hepatitis B virus and to detect its antioxidant
activity. Methods : HepG22.2.15 cells were cultured in vitro, MTT was used to detect the cytotoxicity of black woltberry extracts
against HepG2 2.2.15 cells.The expression of HBsAg and HBeAg in the culture medium of HepG2 2.2.15 cells was detected by
double antibody sandwich method.To determine the reducing prower and scavenging capacity of hydroxyl radical and DPPH free
radical of different concentration of black wolfberry.Results: MTT assay showed no obvious cytotoxicity of black wolfberry
extracts on HepG2 2.2.15 cells.Compared with the negative control group,black wolfberry extracts had inhibitory effects on the
expression of HBsAg and HBeAg in HepG2 2.2.15 cells (p < 0.05) .And with the increase of the concentration of black
wolfberry extracts, its abilities of reducing and scavenging hydroxyl radical , scavenging DPPH free radical ( DPPH - ) were also
gradually enhanced.Conclusion ; black wolfberry extracts have inhibitory effect on hepatitis B virus, and have a good antioxidant
capacity.
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1 1 £ BYNT R & £ BY T R 6 B ( Hepatitis B
Virus,, HBV ) /8% 3t JIr 5 B i TS50 , Bl A6 955 1 2E
R, B Zm 78 N D RE S H IR AL el | . 4
RN BESE T H A 3.5~4 AN, TP IE S S ARIAT 585
AT X, HBV #547 FH 2944 1.3 A, B VYENT R B H L
3000 J7 Ao AR JemE R R 5 AR SRR
K25 Pt LR BRI YT A H AT IR IR B2 N B9G

5 B #7:2017-05-02

IT T S8 AE R I 25 S B 25 5 TE AR H a3 1 =,
HBV 35 8 24 I3, 25403697 A BRIV 2 5 4
FEWE Y 3228 Dy e 2 AU, (B[R B & A 35 L A Y
YEM o PN AIF 5 2 B B ey ik oK, 25 40k fiE

RSB IE R [ b B 45051 -5 RS 1 A A= A
KIBATFEARKIICR Y o T, TR IR Y7 Ir AN
TF T8 22 4 A ) 245 ) o S8 3 EAT BT R AR AT U
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T JHBR B H AR S SR T R A,

M A2 ( Lycium ruthenicum Murr ) i 245 FR “ 5%
SRR A R AR B, B, A T IR E T
b X BFSE & B, SEMOACAT PUIRLIG (s | S
VAT HE 2% 2E 2 L TR B IE T O I A 5 e ) N A
H o ARSI 3z FH I FL I R IR ok SR AR AL 43 B 4l
P30 S MOATHE O LR B HAT AR I FP i 1
ErRE RARET PR PR T A e b 2 B
ZEREUN o

W R IR AW 25 AR R APt ST B 5L,
40 Eh W2 T 4 e AR L sk 2R L AS Y L H R R H
W IRAERK R S L Rl O SR 25 W YA Hit HBV
YER (B B AL 12 B 52 75 R BT & AR i o DL 41
SIERNI NS M v i RE O 1) B A SN (T I VA G/ PO Z N
HepG22.2.15 4 iy #% #4 43 3 HBsAg Fl1 HbeAg [1¥) 52
M, DA A KOS SO AP Ho T HBY A/E . I3
TG R A AT PE M Y - OH IYTE R % . DPPH - B ¥H
2% TR HE I SR Hopi s AL R T .
1 BRI
1.1 M5

SEAAC TR WSE T H N s DMEM /5508 55 557 5k |
G418 ZE[ Gibeo 28 G 4R MLTE  SHLF] PAA 2
Fl s B HA B 3EE Sigma 2] ; HBsAg \HBeAg 5]
& PELERHMEAY TR B A R 7 MTT 3
Flé&  FEE Amresco 2N ) HepG22.2.15 4iifu &2 b
TR B A B 55 — P = B e B B 5T T s hoK R
B TeE R 2L E B T 25 R T R ME 2R R
AR Srprat, v E 2442 A AR A BR A A 5 41
g G EARE AT al, b E T AR B A BR A
FLuRm R b E LR AE AR T A R E]; DPPH

PruEsh T EBEA AL Tk & RA R A .
TEALRIG IERE H AR =78/ Al XSBIA {3 B
WisE P E IR ER A R Al e TAE

& TEREAREAL TS AR IR 96 FLAH
Madfgeti 32 Corning 20 w5 MR S 2 A AL 36
BioTek 7 H]; MVExc47/11 -6 W A AN HE £ H
MVE 2\ vl

1.2 ZWHE

1.2.1  FEHFCIREU B s FRERE T HR B R 00 R
MIAFCHI R 20 g, IFFe RREWE L 1: 10 FH 55 CiBatikiz
25 D101 KFLWAE , 70% 2 BEPei ,—0.1 MPa 7
T B 2, BV R TR A B SR e 48 s A

1.2.2  FEHMFCIRBUR S MT £ e 25 50 5

1.2.2.1 4G 545504 5535 4 : DMEM
Fi A 380 mg-L ™" G418,15% a2 103 ,2 mmol - L~
HREBENE, 1% F 554 &, 5% xR 2 41 I+ B 98 55
pH7.2~7.4, HepG22.2.15 44 L 1 x 10" mL 3% Fh F
96 LA, 155 24 h 5Nz, FEMIAC e M T 3 o Ak
Ve, JO TR b D8, B RS S A4S W] 5 4 R B2 2 100,50 .25,
12.5 mg/L, 520 96 FLAR i, 26 R 45 454 F , 386
I8 1% 5% 5 T HAS 0 J8 ) A $58: B4 26 Sy B 4 X B
21, PR R 2 (LB ik & 100 .50 .25 (12.5 mg/L)
SHBHPEXTRE . TnZhiE AR 3 d WedE ETE R — U, FHImA

30 2018 50141

WR SRt

BT & 2B IRk L O d, WeEREE 3.6.9 d It
WM T 20 C ukFAAE I
1222 MR A0 M BEPESC S (MTT %) K
Sh3EFE HepG22.2.15 4 fifd FH T K5 0] S8 A2 42 B 19
AMLFEVER . AU FPF 96 fLAk, B:FL 190 L,
AL 9 d, 559 d W VS WIS INACHT I 8% 3%
3 190 plL, 4FLANA 20 pl. MTT,37 °C 5% CO, iyk%
FEA R 4 he FEH LW, BFLINM A 150 L
DMSO %L P A il i) MTT— FHER | FH Bl E5C Ge 2 A )
AUHE 490 nm G A5 F LW G AR, X 45 FL AN i A=
R T 2. 5 X B A (4N A7 3% 100% )
PEAT EREE, P18 S A FLAN A7 3% 358, DA W 25 9 19 41
BIBETEAE o

REAFTE (% ) = (LISl A {BE/XTREFL A )
x 1001
1.2.2.3 K& 0] B2 Mg AT = B 97 %) HepG22.2.15 4H fifg
HBsAg 1 HBeAg ik M9 52 M AR 8 XL HT 14 J& .0
ELISA 357 & UL W1 28 HepG22.2.15 4 il I 35 &
HBsAg Fil HBeAg 1 R ik, 115 25 ¥ %} HBsAg Fl
HBeAg 533 1 38

HZE (% ) = (N=-P)/(N=-Z ) x 100

KA, N Sh BT BEFL A {H; P oAy 5256 X BE AL
HbsAg &k, HbeAg ) A {H ; 25 FIRZS L A fH.
1.2.3  EMpACHRE I P A A TE T 0 )
1.2.3.1  R[EEESE I T ¥ B 3 (- OH) 1975 bR
BE I xE 3t Fenten JZ W j=4: - OH, 7ERE K
THNA 9 mmol/L 7K 4% 12 — £ BE# W 100 pL,
9 mmol/L{¥) FeSO, 100 pL, FEAMYACEE I 435 Be il i
0.5.1.0.1.5.2.0 2.5 3.0 3.5 4.0 .4.5 5.0 mg/mL % #
R[] 9 BEHR B 100 wl,8.8 mmol/L H,0, 1 mL ;3 )
AN 37 CRE I 15 min, 4R )5 2.0 HL
4000 r/minE.[» 3 min, H /5 FE 510 nm [ & KOG
BEFFEA A o HH 100 pL ZE18 /KA FeSO, T2 5L 4w
93] A, , FH 100 pL 225 7R U 8 E 905015
) Ay HPURILERVE A FHMH X B, I 5 3 F =035
FRHE H AT R

-OH MIEBRZFE (%) = [ A, — (A, —A,) J/A,
x 100
1.2.3.2  NE)Me R 3R B % DPPH [H (i %t ( DPPH - )
I BREE T E AL ERIR F 70% 1) £ TE BT A
0.05.0.1.0.15.0.2 .0.25 .0.3 mg/mL % o M i e
J#Jy 2 x 10 ™" mol/L 11 DPPH - ¥ , I 43 B HBUA ] e
FEEEHU) 200 L, LA DPPH #E# 200 pL, 7EiRE
P51 38 E, 30 min S5 E 7E 517 nm &b ) 0 % B
Ay LI RN REHERU 200 Wl F1 200 wl. 70% 2B
WR A I 5 W 6 o A, , 200 pl. DPPH - %5 & il
200 pL 70% Z. B w4 i aE e oe s g AN
PUIRILERAE M BEMHEXT BE , e 5 % 20330 % DPPH [
FH I 1 T A

DPPH- (IR (%) = [ Ay — (A, —A,) ]/A,
x 100
1233 ANEHRERIUAEFEEE T M2 EAgid
U 4 R % 0.5 .1.0 1.5 .2.0 2.5 3.0 mg/mL
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MW o B 250 pl pH6.6 B IR ANZE #hi#E (0.2 mol/L)
FN250 pL 1% i8R S AL 80 I WOTR &, BRI 32 Be )
W50 pL n#NE A W, #E 50 °C SR AR IR
20 min, JlIA 250 pL 10% ) =4 2 1% ,3000 r/min 25
> 10 min, 5% 5 B | %% %% 250 pL, 5 250 pL 2.5 mL
ZENEK AT 100 L 0.1% Y &AL #TR 4, 10 min J5 78
700 nm NRE WS GIE , FHPUIR IR A BH X AR,
S EE 50 R AE 1 R 1E e S &R
1.3 EiEAIE

BPRLL x =5 e, 0 SPSS 11.5 Gt 4t 47
Sy AT AT BB SR A L KBS, p < 0.05 S B i
2 ZHRE5HH
21 EHICIEEXT HepG22.2.15 #fa S 1E

FH MTT 7K B M AT S B X HepG22.2.15 4
ROIETE 2 AT IR IR E A 9 d J5 , 4530
R FRARAC 2 U X HepG22.2.15 41 fifd JJC 41 fifd 7 1
FH A5 W BE AN B A7 15 32 28 > 100% , Bl 5 vk B 14 B Jn
20 i S 45 A R A T BE P X BB ZH B oK IR BE FE 50 ~
100 mg/L%f HepG22.2.15 40l — & i HEVEH. &
7 SRAACHE U T A2 3 HepG22.2.15 4UARL A HE <, 25
UL 1,

1 BEMFC IR HepG22.2.15 A EE (n =3)
Table 1  Cytotoxic effects of black wolfberry
extracts on HepG22.2.15 cells(n=3)

7 & peRnIE
e & A
2H 531 (mg-L-") (N (%)
9 %5} 21 - 0.87 £0.21 100.00
100 1.06 £0.09 122.61
50 1.07 £0.27 123.54
2=}
AT 25 0.89 £0.18 102.25
12.5 0.93 +0.08 107.22
100 0.68 +0.08 78.68
N N 50 0.82 £0.07 94.24
PR R
25 0.87 +0.01 100.17
12.5 1.01 £0.15 116.36

22 ZEWcREX HBsAg #1 HBeAg ik 2
SROAOAC B B AE O T 4l M JE, BT ]
HepG22.2.15 4iijifi HBsAg 1 HBeAg By 43, SEHIAC
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FRIUY i v 2 A0 ik B X HepG22.2.15 4 Jifd HBsAg
FIR P IR R I H, BT R EE 100 mg/T
% 3.6.9 d X} HBsAg 19 9 il 32 53 5l /2 8.20% .
38.78% .53.22% ., JT e JE 50 mg/L 45 3.6.9 d Xt
HBsAg (731 ] 3 43 1) J& - 16.80% . —5.2% ,11.53% ,
LG LE R AT UL SRAACSR B AESE 9 d Fm T EE
e 100 mg/L X} HepG22.2.15 4y HBsAg A5 3 HI1E
JH, HoAE R vk BE 50 me/L B X%F HepG22.2.15 41 g
HBsAg (25 MHI7E S, 5P BHES 3.6 d X HepG2
2.2.15 ZHijifs HBsAg B 3RIA Al RIS B MR #EAE M . PHME
X HRZE F oK R 5E X HBsAg 11 HBeAg 2R3k 19 411 il 4
S, B BT EE 100 mg/L 25 9 d X HBsAg #1
HBeAg i 3J 17.37% .27.10% , 33 55 2= 52 46 25 DA
BT A 52 0 485 SR K 2R kR Rk X TTES R I 4 R —
I, AR 2,

SRR A R B i BT L vk R R T BT i e R X
HepG22.2.15 ZHififl HBeAg 32k i) 4110 il F L 52 16 41 #2
# R E K 100 mg/L %5 3 .6.9 d X} HBeAg
PRI 1 R 45 1) R 41.67% .60.45% [ 72.83% , £
e 50 mg/L 25 3.6.9 d X HBeAg [yl #5571 &
13.34% 14.62% 47.31% , UL35 3, AR Y8 5256 45 51 5
Hrie B B A AL SR B AE SR 6.9 d I i 0T i vk
100 mg/L% HepG22.2.15 4iififi HBeAg 3544 I &
THIVER, TI7E BT B B 50 me/ L XY HepG22.2.15 4]
il HBeAg B¥) 32 35 M AE A 55 , /6 BT &2 W & 25 mg/L
B, AT HASE 3.6 d X HepG22.2.15 4iijifl HBeAg 132
XA RE AR HAE . 45RFE 3.

2.3 EMICRIMIELEE

2.3.1  R[AIABESREUY) X ¥R F A 2R (- OH) By BRfE
77 WD AT, RRMAC R B TR B S PR IR T
BR|EIEASCH C R TEAH R MR T, U IR il 12 X7
- OH VA R R 2 5 T M AC 32 U X - OH 1Y 7 B
FOPUIR MR 1C5, (B4 1.501 mg/mL, JEAf AL 2 B4
IC5, {H > 26.559 mg/ml., & 1 vh B Ky AC 32 B ) vk B
5.0 mg/mL BPIE BR 3 B i, 2 21.07% . H IR0
SEAACER I A 2 A SRV BR R T, (B AE W] 55 vk
RAF T AR T BH X FEHTIR M

2.3.2 AKN[FEH)EIREUY X DPPH [ B 5L (DPPH - ) 3§
BrEe s H & 2 A, A AT R R i) DPPH -
Y TR R 2R3 o PR A AT SR BV 7E 0.05~0.15 mg/mL

%2 ERURREIIR HepG2 22,15 41 HBsAg 25K M0HNI (x £ 5,0 =3)
Table 2 Effects of black wolfberry extracts on HBsAg expression in HepG2 2.2.15 cells(x +s,n=3)

- x5 3d 6d 9d
(mg/L) AMA (% ) AfH IR (%) AfH IR (%)
[ERE R - 1.22 £0.16 - 0.88 +0.14 - 0.33 £0.01 -
100 1.12 £0.01 8.20 0.59 +0.05" 38.78 0.29 £0.03 " 53.22
HHAT R IR Y 50 1.41 £0.02° -16.80 0.91 +0.09 -5.20 0.48 +0.09 11.53
25 1.48 £0.08 -23.20 1.13 £0.04" -32.40 0.56 £0.11 -5.80
100 0.97 +0.20 20.49 0.83 £0.14" 33.63 0.28 +0.07 55.62
hrkRE 50 1.10 £0.20 24.08 0.96 +0.02 " -3.50 0.36 +0.06 -2.10
25 1.74 +0.27" -45.30 127 £0.11 -48.70 0.70 £0.08 * -16.90

TE S BATEX IR HL A, + p <0.05; 3 3 [A].
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F3 BRI HepG22.2.15 4ifiil HBeAg FAMYFZIR (X £5,n=3)

Table 3 Effects of black wolfberry extracts on HBeAg expression in HepG2 2.2.15 cells(x £s,n=3)
1 F) 3d 6d 9d
ZHr
(mg/L) AfH A (% ) AfH (% ) AfH AR (%)
SH- P4 %) 1 - 1.12 £0.08 - 1.67 £0.42 - 1.03 £0.25 -
100 0.68 +0.06 41.67 0.70 £0.05 60.45 0.28 +0.02" 72.83
ML E) 50 0.98 +0.06 13.34 1.44 +0.18 14.62 0.54 £0.08 " 47.31
25 1.19 £0.06 -6.08 1.85+0.13" -11.20 0.81 +0.11 21.37
100 1.18 £0.19 -5.70 1.82 +0.64 -9.20 0.97 £0.37 27.10
P SN 50 1.33 +0.21 -20.10 2.28 £0.36" -37.70 1.22 £0.37 6.92
25 1.56 +0.13" -42.50 227 +0.35" —-65.90 1.46 £0.27 -12.20
1004 N L 54
—— BRI 23
e R ~ 0.
< <
=X e
= = 154
% 50l i 1.5
&
X =
pl 1.0
—=— PUAIMIR
W 0.5 e SRR
0 , , . T T T T T T
0 5 ) 6 05 10 15 20 25 3.0
I E (mg/mL) PEEUIH E (mg/mL)

FT EARAC RIS 2 F 2 (- OH) AT BRAE /1
Fig.1 Scavenging effects on hydroxyl radical
(+OH) of black wolfberry extracts
WG [ NI, HoX) DPPH - (935 R B8 0 B 2 v T BH
PEXT FEGTIR IR o PLIR MLIR 1C5, (B4 0.276 mg/mlL, [¥]
FhORAIAC PR U R JE 2 0.30 mg/mL i BR A B,
97.25% . FrLk, BAFCEEIY BA R 409F R DPPH -

[F=A

1054

100 4
954
90
854
801 —=— FUR LR

;3: —e— IR

65
60

R S B
I

]
I

—e—i
—e

TR (%)

005 010 015 020 025 030
FEHUIH EE (mg/mL)
K2 EAACEIRY XS DPPH H HiJk (DPPH- ) i FRAE
Fig2 Scavenging effects on DPPH
free radical(DPPH+) of black wolfberry extracts

233 AEPMEEIRBIIEIREES]  mIE 3 AIHL R
HACR B ) 10 3 i BE T [ A T R 1 1 0 T 2 i B
3R AHJZAEAH R Wk BE R, PO IR i B2 1Y 34 TR e ) 2
TREAM AR X IR R BE I . B v B A AT SR B
Wy 3.0 mg/mL Y BRA fe iy, i 1,440, PR
HFLSR B A I R R I, (B[R] S5 e B 25 4 T ZAR T
BH A4 X FRBTIR 1L P2 -
3 it

7 B 9l % P A A B D TE (K S Xt
HepG22.2.15 4 s ¥ A # T A& JH, ™ MW &
HepG22.2.15 4iiJifi HBsAg Fl HBeAg (1) ¥ ik, H.4 B
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K3 REACTRIBY L BE
Fig.3 Reducing power of black wolfberry extracts

A BRI O AR o RN, SR AR AC 32 30U A 15 R
-OHF1 DPPH - 59 fig JJ Flid 5L RE U1 , Kl 45 12 H 4 vk 32
AN HE BRBE 77 50 R BB J1 B W B 5 . S 4K
5E P 58 45 UE 52 JR A A 32 O B AR AR ] SRR —
U T FE R AT 0 A R 4 N A
J T A SR AT AR Y vl ST R, O AUk
WS AR A G, XA IEAT —E B PR A T, 42
U 40 998 B 10 A ROM o3 AN s BB A4S 2E AT 3 — 2B
WF5E.

ARSI BT Y BHAE 25 9 1K I T 2Rl i
Wi HBV DNA (335" RIEIHIT ZHFIIVERT 985
B R N HepG22.2.15 4 jifg b HBsAg Fll HBeAg
IS WA FIE T AN SR, ASSCER 45 R 5 Kruining 46
1 Willlan 25 HZiE H K ¢ HepG22.2.15 41l v FE A
ANFZ W HBsAg Fll HBeAg B9 3 26 AH [7] o 78 R & 2
(12.5 .25 mg/L) ARG , S iRl -F- A e BE T s ks 7Y
G, (H X B0 52 bt 25 FH 25 1) TR v 1, SRR 3,
TEATRT 4G5 R TP A R BR . % B2
R PEARXAR I ELAE FH ] 2 9 1 50T, 32 31 410 i A bl
5 JE TR A L A T R A A DR 2R S R T o

2 b RTA , A AC L B BRI ) 2 R 2, JF B
A A RAFa P AL R IR ], AT A s 2258 A 12—
238 b MR B P B I S, R AR P A
HBV #Lifil, AL LT 25t iR it 2%

S 3k

[1]World Health Organization.Guidelines for the Prevention.Care
and treatement of persons with chronic hepatitis B infection[ M ].
Geneva: World Health Organization,2015.

[2]Jung J,Kim N K,Park S, et al.Inhibitory effect of Phyllanthus



@étﬂ@h‘«il

WR S Wit

urinaria L. extract on the replication of lamivudine — resistant
hepatitis B virus in vitro[ J].BMC Complementary and Alternative
Medicine,2015,15(1) :255.

[3] Notas G, Koutroubakis I E, Kouroumalis E A. Oxidants and
antioxidants in liver disease [ J ] . Antioxidants: New Research,
2006, (3) :2-48.

(4] et ZRMICEFHRBRAL LGS FHL[ D] RA:
W) Rk X #2010,

(512 ak Ak i 325 4 R A Ae 09 2 A AF 50 e By i 0 A
B [J].FHMEXFZM: 8 RK8HF MK, 2012(3):
53-56,85.

(6] 25 AF#Ak, 84,5 AB-8 X ILA 5 R M 244 F 1
FEATAFRLI] AR S Tk ,2016(4) :79-86.
[7]5kTte ZRMACEFMILEAHE[D]. B B EZRK
,2010.

[8]2=F B BRF L SR o) &R KA F 0B
oM TAEAB (D] KA FHKF,2014.

[91RIaH, Ik B m TR F+ 0 P e RARR AR AATE
HEFR[D]. K& FHKF,2015.

[10] 3k hak, 20 H &, ok, 5 . 38 T & AT HepG2.2.15
4n i, HBX/NF-«B @ %849 %o [ J]..L % B A K 52 52 4% ,2017,
48(5) :409-414.

[11]3#E, B3R, Bk, 5 5L T4 TR K m &)
AFAH B[] 8 7 F4R,2012,34(4) :368-372.

[12] 3R e sk, 55 EAF , 0L 0E  4F R R /= 3k 3 5 HepG2.2.15
MK LA KA @A R LRIT K e ARG A[]].F
T AT E,2016,26(5) :689-392.

[13] FfE, #4088 &, B R 4Lk, 5 R o 32 5 4h 5+ HepG2.2.15
e HBsAg = HBeAg A A []]. P X F SR (EZF
#&),2012,37(1) :38-41.

[14] 2% 434K, 4,5 AB-8 K IUM IS M Z A4 ¥ 76
FEAAABR[I] M EFEL Tk 2016(4) :79-86.
(L35 28 ;)

[10] &4 4, HE ZRAEFEHRZEHNENZ LR
[J]. & aEihn Fik,2015,6(6) :166-168.

[11] Zhang Liguo, Ouyang Xiaowen, Ni Lijun, et al. Preparation
and evaluation of microcapsule containing volatile oil of Herba
Schizonepetae by emulsion solvent diffusion method[ J ]. X & X %
4 3 AR, 2014,32(2) :103-111.

[12] Yasushi Y, Kiyomil F, Yoshinari T, et al. Preparation of
microcapsules with liquid droplet coalescence method followed by
phase separation [ J ] . Journal of Encaps ulation and Adsorption
Sciences,2013,3(3) :93-97.[ 13 ] Xie Yuliang, Wang Mingjun,
Yao Shanjing. Preparation and characterization of biocompatible
microcapsules of sodium cellulose sulfate/chitosan by means of
layer— by — layer self — assembly [ J ] . Langmuir, 2009, 25 (16) .
8999-9005.

[ 14 ] Dong Die, Qi

Microencapsulation of flaxseed oil by soya proteins— gum arabic

Zhengliang, Hua Yufei, et al

complex coacervation [ ] ] . International Journal of Food Science
and Technology,2015,50(8) :1785-1791.

Vol.39,No.01,2018

[15] TR, 281, B, 5 kb F g Rk xt T 9% & 2
A HR AL )] BB R 1ER,2016(5) :45-48.
[16 & &, ZmIA, % 58, 5 3 eh#E AL b xt HBV 84 39 4|
PER[T] A6 X 3 33 (E F 0 ) ,2015(2) :301-304.

(17188 2, 5%, 247, % 0 B A AT 248 5 6 3 R 5 1
M) B 5o # F %& &,2016(9) :5-8.

(18148, REAR, Hr4ak , SUBAE 3 M % B K AL & 4 5t
HepG2.2.15 #mfit % HBsAg 5 HBeAg % ik % HBVDNA 4% #
Hom (1] 5%w E EXF SR ,2004(20) :1862-1866.

[19] 44k, R 2, £ 2 3, % HepG2.2.15 @ iz b siRNA
Bk kR TR I A& L AAE R e sea [ J].F B ke K 2
350495 5 ,2010(7) .727-731.

[20] 31, RAE, feHfe 45, § Mok £ 1240 PNA &£ HepG
2.2.15 gmfe v 3 CRRT K gm A AR 6g #p wAE R [T].F B R
2557 E,2012(6) :363-366.

[21]A® £, RE#H, AHK,F ZRMORES HREFLE
LR BRI BAF LA [T ] ge T kA4 ,2014(16) .
133-136.

[22 ] B, SRk BEAME BUIRAT FE A 89 4 & A R E AL R
RH AT B Z )] AR T AH,2007(11) :240-244.
[23 ] Kruining J, Heijtink R A, Schalm S W. Antiviral agents in
hepatitis B virus transfected cell lines: inhibitory and cytotoxic
effect related to time of treatment [ J] . Journal of Hepatology,
1995,22(3) :263-267.

[24 1 Delaney W E, Miller T G,Isom H C.Use of the hepatitis B
virus recombinant baculovirus—HepG2 system to study the effects
of(-) -B-2',3"— dideoxy — 3" — thiacytidine on replication of
hepatitis B virus and accumulation of covalently closed circular
DNA[J].Antimicrobial Agents and Chemotherapy,1999,43(8) .
2017-2026.

(25424758 , K 23, 28, F  BALE L BRI TR X
FEVER[T].F B %8y A 5 4 &,2012(14) :175-179.

1411111114111

[ISTBE 2, 5 3% 5 AR A 4 89 T AR 2 A
A ER[]] &A% ,2017,38(1) :60-66.

[16]%) & .0S-#% & B- # R AEES A J& 4k 4k 09 My 3 & 5 A
[D]. &k &b k3,2015:1-16.

[17] ek AXLF LFL,F SRRAAEH- B TR
SE AT ARSI R I & LS [ ] A A5 ,2007,31(8)
367-371.

(18] B RE,ARF L, KE, S BT LEE CEMSH
PR [T] Rk T4 53R ,2006,22(5) :157-160.

[19] Lee J, Durst R W, Wrolstad RE. Determination of total
monomeric anthocyanin pigment content of fruit juices,beverages,
natural col — orants, and wines by the pH differential method:
collaborative study [ J].Journal of Aoac International, 2005, 88
(5) :1269-1278.

[20]Aw %, AmK, EHL LRMRILEF S FTNEF &
[J]. &% 1,2012,33(6) :145-147.

[214Tm A vt R F ke &AL R ERA(D].H
MM K F 2014

20184F 50148 33



