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Pharmacodynamics of HBx-siRNA and Schisandrae Chinensis Fructus oil
cationic liposome nanoparticles on hepatitis B in vitro
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Absrtact: Objective To make use of the characteristic that liposome can co-carry water-soluble substance and oil-soluble
substance, the co-carried HBx-siRNA and Wuweizi (Schisandra Chinensis Fructus, SCF) oil cationic liposome nanoparticles were
prepared, and the preparation process is optimized as well as the in vitro pharmacodynamic study on the inhibition of hepatitis B.
Methods The single factor test and central composite design-response surface methodology were used to optimize the preparation
process of cationic liposome nanoparticles co-loaded with HBx-siRNA and SCF oil. The particle size and potential were measured by
a potential particle size analyzer, and the morphology was observed by a transmission electron microscope (TCM). In vitro
pharmacodynamic studies were conducted through experiments such as MTT colorimetric method, cell scratch test, cell uptake test,
and ELISA method for detecting the expression levels of hepatitis b core antigen (HBeAg) and hepatitis b surface antigen (HBsAg).
Results The optimal conditions were determined as follows: The mass ratio of (2,3-dioleoyloxy-propyl)-trimethylam monium
(DOTAP) to cholesterol was 3 . 1, the mass ratio of SCF oil to liposome was 1 : 5, steaming temperature was 30 ‘C, and ultrasonic
time was 70 min. The encapsulation efficiency reached 84.08%, and the measured particle size was (134.000 + 0.035) nm, Zeta
potential was (44.000 £ 0.027) mV, and the shape was irregular and round. /n vitro pharmacodynamics experiments showed that
HBX-siRNA co-loaded with SCF oil group had the best efficacy. The co-carrier of HBx-siRNA and SCF oil cationic liposome

nanoparticles had significant inhibitory effect on hepatitis B in vitro. Conclusion A new liposome nanometer drug delivery system
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was successfully prepared. In vitro pharmacodynamic experiments showed that SCF oil had a good synergistic effect with

HBx-siRNA for the inhibition of hepatitis B.

Key words: siRNA; Schisandrae Chinensis Fructus oil; cationic liposomes; nanoparticles; hepatitis B; effect surface method for star

point design; MTT colorimetric method; ELISA method
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T ThRE. AR BUARYE y— MR 25 2R B Joft 4
PE. BEABERZ. (EEWTEE, TRUEG
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1.1 UES5RE

OSB-2200 ¥ 7% KA, H A EYELA fhalsst;
RS YH B RS, S5 [E SONICS A4 7] ; SYNERGY HI
Mt 106 % A WA, 36 TR AE s AN 2 A PR A A
JEM-2100 iZE5 7 B8 (TEMD, HAH 7
2415 U-CTR30-2 Ja (5 E B, MEERRAF;
FAR AL, b5 Al FH A A PR 934 A R s CFX
Connect™ 5% ¢ %€ B PCRA 1X, 5 [& BIO-RAD A7) ;
DW-86L.386 —80 CAI#/KH, 32 Thermo /A Hl;
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Vi, T AR DRI & BR A A
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hubkFal, VLAREEYMARAR, 5
20181022, Frillfl . P (0 Im BIMORB A, IE
F, X 0972 0~0.992 0, #6EHK 1.492 0~
1.568 0, M&R{H <20 mg KOH/g, f##;<<0.2 pg/kg,

H4JE<0.001 mgkg, WiHEE=10%, iRk FHE=
2.0%o (2,3- IR IE-TH 3 = F R A 28 (N[ 1-(2,3-
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DOTAP), HigiEAMARA R, fit'5 RD-01173;
A FNEE. TKOEE, RET KRR FA
FRAF,; E[FEREE, EZAERERTARAR, #t
5 20130618; EHFER ({5 HO2N8I47121). i
FEER I (LS Z3108H47046). —fiff fig ik 3 A ik
L EEE - 2 —F% 2000 ( DSPE-PEG2000, #it5
P31M8S32960), i I A= MR H B A Al

siRNA (FHIWFER 1. Zhrici) siRNA (FAM-
SIRNA), FH & B EE R A G BR A s S FERIR —
LA B () R TH R /K (DEPC), dbai i sin
ERHEARAT, L5 PM11649; —H T,
BEEEEMBHLAR AT, #it5 D8418; MEM
K73, HyClone A ], fit'5 AE27142269; JERG4H
FUEATR, B REVEARFIRAF, #i's C0201;
oW PBS, At AR ARAR, #ts
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5 20180522; X, FE[H Gibeo A ], #L5 1150038;
MTT, FEEAEVRHCARAR, b5 EZ3455C328.

%1 siRNA 5
Table 1 siRNA sequence
R 514 52l
5’-GAAUCCUCACAAUACCGCATT-3
anti-sense primer 5’-UGAGAGUCCAAGAGUCCUCTT-3’
5’-GAAUCCUCACAAUACCGCATT-3
anti-sense primer 5’-UGCGGUAUUGUGAGGAUUCTT-3’

HBx-siRNA sense primer

NC siRNA  sense primer

1.3 ‘ApatkSiERE
1.3.1 4tk HepG2.2.15 Fik HBV JiE I AN
Yif, T B AR A R A F
1.3.2 1983 o-MEM+10% FBS+ 1% 4t +1%
HERRREN, 7E 37 'C, 5% COy &1 F b7 H 9%,
2 FAEEHR
2.1 ## HBx-siRNA F1F KT PHES TBE R IAM
A R

PR DOTAP FHAH[E B8 E B A RGN, &
BUE R CHCL KR . B T e kI ER %
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2.2.1 R EEXMEE R R A OB B e
JRARHI R 5 DOTAP S5 HERE IS b, k4%
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el msk, ERUBRMAS. —IRE TR
EHE RN Y=-597.656 36-+51.565 46 X;+59.731 83
Xo+12217 04 X3—3.058 24 X,.X>+0.440 88 X X3+
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Table 2 Horizontal arrangement and result of experimental factors in star point design-response surface method

(R CTas] Xi X2 X3/min Y% | Ri5 Xi X2 X3/min Y%
1 3:1(0) 1:5(0) 60 (0) 8557 | 11 359:1(+1) 1:559(+1) 54.05(-1) 65.05
2 241:1(1) 1:559(+1) 6595(+1) 7840 | 12  2:1(-1.682) 1:5(0) 60 (0) 81.24
3 359:1(+1) 1:441(-1) 5405(-1) 6831 | 13  3:1(0) 1:5(0) 60 (0) 85.90
4 3:1(0) 1:5(0) 60 (0) 85.13 | 14  4:1(+1.682) 1:5(0) 60 (0) 70.45
5 3:1(0) 1:5(0) 60 (0) 8482 15  3:1(0) 1:5(0) 70 (+1.682) 78.25
6  241:1(-1) 1:441(-1) 5405(-1) 6721 16  3:1(0) 1:4(-1.682) 60 (0) 75.10
7 3:11(0) 1:6(+1.682) 60 (0) 7910 | 17 3.59:1(+1) 1:441(-1) 6595(+1) 71.95
8  3:1(0) 1:5(0) 60 (0) 84.18 | 18  3:1(0) 1:5(0) 60 (0) 86.94
9  359:1(+1) 1:559(+1) 6595(+1) 8156 | 19  241:1(-1) 1:559(+1) 54.05(-1) 69.37
10 3:1(0) 1:5(0) 50 (-1.682) 7083 | 20  241:1(-1) 1:441(-1) 6595(+1) 64.96

®3 BESWER

Table 3 Results of variance analysis

FHERIE PR BB U7 FAE PAE BN 7R PR AW ¥y FME P RN
A 83211 9 9246 7.88 0.0017 i | X2 234.29 1 23429 1998 0.0012 #REE
X1 803 1 8.03 0.68 0.4273 X2 188.86 1 188.86 16.10 0.0025 #RE#E
X2 51.94 1 51.94 4.43 0.0616 X3 265.90 1 26590 22,67 0.0008 kL&
X3 10556 1 10556 9.00 0.0133 & B 7 11728 10 11.73
X1X2 935 1 9.35 0.80 0.3928 KR 11312 5 2262 27.14 0.0012 HEE
X1X3 1944 1 19.44 166 0.2270 iz 4.17 5 0.83
XaX3 6199 1 61.99 529 0.0443 B3 puwil 94939 19

fLE /%
ER/%

72.55 72.55

X3/min
X3/min

67.45 67.45

.7 ) 53
X2
B 1 ER#EE (X)), ZEELE (X, BEAE XG) MeHERN=EHREM —EEFe%E

Fig. 1 Three-dimensional effect surface and two-dimensional contour map of membrane material ratio (X1), drug-lipid ratio

(X2) and ultrasonic time (X3) on entrapment efficiency
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Ll HA-siRNA 5 PRTM W& 10 1 3H4735%)
BE, 193] HA-siRNA-PRTM E &Y. EiZE &Y
O 50 pL B HRFMIR B4, 10 min A
50 pL DSPE-PEG2000, 7 50 C/KifaHEE 10
min. F£% HBx-siRAN 5 Folk - FH 25 7 ig i 1R 44
KAL) 2% 5E B o

234 IAETZHAE R ST - RN TH
i H B AR IR R T IR AR I ) & T2, iR
T2 I A 2, R S IE S R T L
THEMEEZ MR 2, W5k 4, AT HPAE
- 5T A A s 2 (4 R0 A 5 S INMEL R AFDO e 22 /N T
5%, WEWZ T e 5, EEMRLF, Rt
S BT ST R B R IO 1 R . R AT AT
W], HA-siRNA 5 g E ey 1.0
1.0 B, EEYRHA SRR/ M. S5
HBx-siRNA K% 258K 25 ng i, I G kT
TP AR AR 50 L i, 4% T2 etk

F4 SLMESTUMMERLE

Table 4 Comparison of measured and predicted values

Fes BNEY%  S2E%  CFEME% AR %
1 84.08 86.37 86.22 2.15
2 85.96
3 86.25
4 86.33

2.4 BERIFKRIAIRAE

241 WAL, KRR SIESIMGE %I “2.3.37 &
T 214353 HBx-siRNA 5 T 7l B & 1 g
JRARGKRIRE i, 3 Sl U B A 0 28] b £ ILURT A
At P, FH ALK SURIR AR R Zeta HEAZIN-12L,
MAFIL3, HBx-siRNA 5 ToWk-¥IH BH & 1 i Ak 4
KKERIAE N (134.00020.035) nm, 50 Bkt %
(PDD) A 0.320£0.022, Zeta HLA7 A (44.000 £
0.027) mV.

242 ENHENERRAINU % “2.3.37 T
T AE T 28145353 HBx-siRNA 5 Lk Tl BH &
THE ARG KRAE S, B S pL W nES M _E, =i
FEETE, BHWET TEM R/
Ao JFH TEM MU ATEA, 458 WE 2,
JL# HBx-siRNA 5 Tk~ BH & 1 i o A g Ko
AR BT .

2.5 BERAARN BT ERANE

251 FRAERMEREST A EHRICH HBx-siRNA

. 200 nm
2 BERRfk TEM
Fig.2 TEM of liposome

(FAM-HBx-siRAN) ¥ R Ei& & 1] 0.1% DEPC 7K1
il %% B FAM-siRNA i %7 X 0.1% DEPC /K44
fits 5 WL BIFRBE K 0.054 0.104 0.15. 0.20. 0.25.
0.30 pg/uL Ji B IR FERL R HEA M. 492 nm K
T, JES RO RO (4D H. FEITT
£ Y=1005.4 X+119.21, R2=0.997 4. H1/7FErI %1,
A 185 FAM-HBx-siRNA Jii & REZE 0.05~0.30
ng/pl B RIFHLHERR.
252 GHEHFMFAEMNE LEREETZH
%33 FAM-HBx-siRNA 5 TR I8 FH 25 1 g o 4R
AR BUE B AT B0 (4000 r/min), HX
FIEWL AR 492 nm AR, SR 2 DhReEE AR G
E AMH, IR PR AR Hh £2 1155 7 5 FAM-HBx-siRNA
JREWRE (O, IHHAHRMEL R

B E=M—CV/M

24 B = OB R e T BRI A 7 g
VRERE KR, M2V Y FAM-HBx-siRNA [ 5 2

Krillgt B 5, $L4k FAM-HBx-siRNA 511
WK I R SRR 9Kk () B R (81.37£0.08) %,
RN (16.25+0.06) %, UFH HBx-siRNA Fl7L
kI 7E IR T A B B i AL R R 2 &
2.6 HEEBERIEPAKKINT Z BIFF R IRBIRINEN
2R
2.6.1 MTT A& I 20 Jfo 386 5 # il SR 56 % HepG
2.2.15 AR T 96 FLARN, FEAERRAL A 21 &
100 puLo H4 96 LU AL RE 7246 N FUE 24 h,
% HepG2.2.15 4l 52 PHIFLIS, 7 &I dE.
IONHI IR E Y 200 40, 60, 80+ 100 nmol/L
(P34 HBx-siRNA 5 FK -7 1) FH &5 7 A8 T 4 40
Koki, JEHL 0 nmol/L WK FEAE X IR A, R »E 3
FAl. NN 37 Ty 5% CO BEF-MN, WE
24, 48h.
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5 & HBx siRNA 5HKFHPAS FREREARNAHRMYLE

Table S Encapsulation rate and drug loading of cationic liposome nanoparticles loaded with HBx siRNA and SCF oil

hi's V/uL Ming A8 35 28/% PRI R/ % WA/ Y% /Y%
1 100 25 166.23 81.28 81.3740.08 16.18 16.25+0.06
2 100 25 165.83 81.44 16.29
3 100 25 165.92 81.40 16.28

7] B BN L . 4 HBx-siRNA. 3
X HBx-siRNA 5 FLBRFJH 1 BH B8 7 i B A K pr
o-MEM FEAF 53 100 pL. L 100 pL 25 [ FHE 1
B a-MEM FEAR: FRIAE 0t AL, f—H I
B3 NEAL NEM N 3T CL 5% CO BE AN,
T 24, 48 ho {EABEARC, Rl &AL 4 fH, FHid
N HE

W 6 fiizn, fE45%5 240 J5, 20. 40. 60. 80.
100 nmol/L ¥ % i13L3 HBx-siRNA 5 FLk T i
J AR 0K R X HepG2.2.15 41 i 4111 1] 3 43 il /&
7.97%- 20.10%. 37.98%. 45.73%. 54.63%. (L4
2548 h J5, 20. 40. 60. 80. 100 nmol/L ¥ & [ 3L
# HBx-siRNA 5 0k 7 i I 02 14 44 oK ki )
HepG2.2.15 AHMAMHIZ 502 17.84%. 33.33%.
56.47%- 68.87%- 74.38%. Ui#iI:E HBx-siRNA

55 FR I BR AR GRS HepG2.2.15 4 ff 3845
AR LA AR AR S o o 4 i 0 0 o R B
AN GHIR=1—4 ms/d w), THHEEILE HBx-
SiRNA 5 FK T I ARG KRIAE 24, 48 h flifi]
HepG2.2.15 4Hu3E5E S0%HT (RIZ54ik & (1ICs0) 4»
AN 53.5. 107.4 nmol/L. K, 7E 5445 LU It
SR AR 1R B % 52 2 100 nmol/Lo

W 7 fioR, 425 24 h i, BRI T
BT AR IRARA A AHIE N 20.22%, # HBx-siRNA
HIP IRy 42.82%, HL#E HBx-siRNA 5 Tilk ¥
T PH S 7 IR PR H B4 22y 52.78%. fE4 2 )E
48 h i, SZH M2 B BN, S AR B
T HE R AL 3R 25.10%, % HBx-siRNA 41
AR 59.26%, FL#E HBx-siRNA 5 TilkTH
FH B 1 IE BUAR LI #0220 73.59% . 5 B % HEZH.

£ 6 TRELEREAEFIEREMNAKKIIT HepG2.2.15 MIEEMHIFIER (X£s,n=3)

Table 6 Inhibition of HepG2.2.15 cell proliferation by cationic liposome nanoparticles with different concentrations (X £ s,

n=3)
WEES 24 h 48 h
ZH
(nmol-L™") Afd i Z1% AfH 1 21%

pagit - 1.393+0.025 - 1.45240.022 -
4 HBx-siRNA &5 20 1.28240.031" 7.97 1.19340.035" 17.84
R HIBH T 40 1.11340.048" 20.10 0.968+£0.045" 33.33
g B AR 41K bt 60 0.864+0.034" 37.98 0.632+0.027" 56.47
80 0.756+0.051" 4573 0.452+0.023" 68.87
100 0.632+0.025" 54.63 0.372+0.031" 74.38

SxliaetbEz: *P<0.05, £ 7~9 [

P < 0.05 vs negative control group, same as table 7—9

#7 FHBFRREMKKNT HepG2.2.15 HAIEEMINHIER (X£s5,n=3)

Table 7 Inhibition of cationic liposome nanoparticles on the proliferation of HepG2.2.15 cells ( X £ S, n =3)

24h 48 h
2H 5
AfH N 2 1% Afl i /%
paylicl 1.38540.022 - 1.458+0.032 -
5 HET-Im PH 25 B8 B A 1.105+0.037" 20.22 1.092+0.043" 25.10
# HBx-siRNA 0.794+0.026" 42.82 0.59440.027" 59.26
3 HBx-siRNA 5 k-7 BA B 7 5 i 14 0.65440.018" 52.78 0.385+0.028" 73.59
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(A E T IR AT, SHMEA ST
FE N (P<0.05). HSLIREARTA, fEAHFIZS
2ot Aly, FL# HBx-siRNA 5 Tk B & 1 g
JRARZE A %k T4 HBx-siRNA 41K T4k Tivk
TR B TR AR T BN B2 . JL#k HBx-
siRNA 5 Tk F 1 BH & 1 IR AR 44 K ki Xt HepG
2.2.15 4 M5 B B R
2.6.2 KRS TR RE )1 g ZidH o i
NFR TR T BH B AR LR . 3 HBx-siRNA . L3
HBx-siRNA 5 F-7 BH & T AR B AR GUR RIS 1%
FBS ) a-MEM }3#% 2 mL. FI&74 1% FBS [
o-MEM B33/ xR, iE R 37 C. 5% CO»
BRFRAE N 124 24 h Je WS4 M kIR, & RI9E 58
THHYRE S %,

Y¥REEER=0 h MR%EE—12 h XYRFEE/24 h KR
%5 FE)/0 h RIJR %8

SR 3 fFK 8 far, A 12 h B, [
H. WAKRTHHE TR AL . 2 HBx-siRNA

\ P LT SRR VR R
0Oh 12h 24 h
a-XPH b IR T UPHE TRE A c-30 HBx-siRNA BHE 7/
itk d-FLEk HBx-siRNA 5 Fbkiih BH 25 7 M i A
a-control  b-SCF oil cationic liposome c-HBx-siRNA cationic

liposome d-HBx-siRNA and SCF oil cationic liposome

B3 HiERIRSER

Fig.3 Cell scratch experiment

* 8 PEIBTREREHKAXT HepG2.2.15 LRAGITFEAE 13D
HMER (Xxs,n=3)

Table 8 Inhibition of cationic liposome nanoparticle on
migration of HepG2.2.15 cells (X £ S, n=3)

YR EE R %
2H 5
12h 24h
pagiisl 485+15  732+22
R T I BH B T B R A4 17.0+1.8° 26.9+1.9"
% HBx-siRNA B & gk 9.2+21° 195+2.1"
4% HBx-siRNA 5 FLkF 36+1.8° 152+18"
THBH 5 7 Fig o Ak

FHES F g R4, JL3 HBx-siRNA 5 Fik 7 FH
BT IR E R RIR &SR0 508 (48.5+£1.5) %.
(17.0£1.8) %. (92+2.1) %. (3.6£1.8) %, fE
24h 5, BIEXTRRARRRE ARG, M 3 4
BAHEG, HREEGHEH SRS, il EddET
M1, FL#K HBx- siRNA 5 FMF I BH & 1 H5 i i 4
T HepG2.2.15 40 ML # fe 77 1) 40 il 4 F K T 4%
HBx-siRNA  ZH K F 3 FL R 79 FH B 1 A8 i A 4K
T HIPER AL . $£4 HBx-siRNA 5 ik 41k
BT R AR GRRL A BT ] HepG2.2.15 4
[izbamg 2ibita
2.6.3 HUMUERECEEE: B HepG2.2.15 4HAEEF1 2] 6
LA Rs 5 b, BN o-MEM 58455 R i/E N
SR, 452540\ % FAM-HBx-siRNA [ 21
JERARGIKRL ) o-MEM 524853738, 12, 24 h 5
FFEREFEM, MO 2 mL JEB PBS EE PR 2 1K,
R RA T G~ LR R

SR 4 Fior, % FAM-HBx-siRNA FH &
FHa ARG KR AL P Y HepG2.2.15 4, 4524
12, 24 h )5, KdpptaEEm A b, MEETOLEE
B TS RRUSIR, RIS E SO ERIU L T
FAM-HBx-siRNA [J40ffl. % FAM-HBx-siRNA
HERAMERA LIS, BUOE BB FWEE,
FAM-HBx-siRNA H7EZ525 12 h J5, IS4kt
PN, MXTRALILIR. f£425 24 h )5,
FAM-HBx-siRNA 4 &gt a8 it — 28, m
B0 2T o I 5 ¢ 45 SR 7R, HepG2.2.15
Y %) 25 FAM-HBx-siRNA [H 5 75 B AR 49 K 1)
USSR B3 .
2.6.4 ELISA %46l HepG2.2.15 4 LiEw+ 2
FFR PR (HBsAg) MZAMZOPUE (HBeAg)
FI7KF K HepG2.2.15 4R 2 6 FLANA R 74K
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4 HepG2.2.15 YHEEIEEY FAM-siRNA PRES F A5 Bk 4K
RIR
Fig. 4 Uptake effect of FAM-siRNA cationic liposome
nanoparticles by HepG2.2.15 cells

Fy A RIIMNETIR T, 4 HBx-siRNA. L%
HBx-siRNA 5 7o ¥k ¥ i BH B 1 /IR 52 44 999 >K ki
o-MEM ¥ 755 2 mL. PASIA 2 mL o-MEM &4 K:
FREAE IR, AW 3 MR IHE R %
937 C. 5% COL BiF-A6 N, JAE 48 h; 48h J5
WO A i BB KT S s T, 2500
r/min &0 20 min, Y BTG . SEIG I FE S R R AR
Y1\ HBeAg M HBsAg R & Ui B 5.

ZRWE 9 PR, 452548 h o, BT
FHES T e pifAk4l . #, HBx-siRNA 41. JL#; HBx-
*® 9 PHEFIERAX HBsAg # HBeAg /KRS
(X£s,n=3)
Table 9 Effects of cationic liposomes on HBsAg and HBeAg
levels (X £ S,n=3)

AfE
2H 5
HBsAg HBeAg
oyl 2.35840.148 1.8324-0.058
HIR T HPHE Fle ik 2.015+0.132" 1.694+0.055"
#§ HBx-siRNA 1.3254+0.125* 1.02840.053"

4% HBx-siRNA 5 fi%k T 0.645+0.108" 0.452+0.051"
THIBH 5 i J3 Ak

SIRNA 5 F1 Bk ~JH FH 25 it Jo 4243 31l 55 B 14 0] B
ZHAH Eb 4l e 5P ) HBsAg A1 HBeAg 7K -3
AN F&, 3 BT 0] HepG2.2.15 4R 1 HBsAg
Al HBeAg /K T34 HBx-siRNA 5 Tk 11 fH 25
FHE AR K T3 HBx-siRNA ZH AT 3 Fik 1l
BH BT HE BRI TIPS IR A, 5 B o IR %)
th, HHHEGg IR (P<0.05). HEdET
A1, L HBx-siRNA 5 Fo0R7-7H FH & 7 i Ak 40
KL B BT FI4H] HepG2.2.15 4143 HBsAg
A1 HBeAg FIEH
3 Wie

18 Pk 2 T 98 2 i T A BRON IR {2 11 7™ U ]
W, BRI NEECN &S HBY 33U )
RexEvl . JHFEAL AN R A o014, BB 1R o 1k
HATE B 25 B Rt R o S5 2 s
FE B 80N A R IIsE M 77, ATk 2140 iy
W HEAT 25 iaiits10l, R Ay 2 i i IR ) 2% I
FARE) T Z, SITEAMUE & TR R, &) LS
B ) AL RO, (H A TR Bk 15 21 1R R T
R HARRRE, AN S50 0 i 38 1 3 o8 75
ERETiE TR LN TR AN R fea) 5= i pu i SHPS e 2
AR ST E- RO TV, AR TV B B R o A
e T 2%, REdET A, 2 T2
[1J4E%; HBx-siRNA 5 Bk BH 255 J8 B AR g ok
b B E B E & KRR Zeta AL, FEHR
R4f.

MTT A FHATL 12 o] A 755 4 B 28 0L A P 1 355
i Jd S I i AN T /K ) € - HR R, AR AT
ARERA BN, 1 DMSO ] LA AR FH i, ZBhn
G 72 1 A E AT AR EE H VS 20 ) 22 /D 08191 A s
36220, 3 HBx-siRNA 5 Tk T il ZH#1H] HepG
2.2.15 20 M 3 B I A B v, EL A L I A )
HepG2.2.15 A A A AI/EH -

368 Tt 4RI S0 AT DASE R H 200 4 T FS
RE TSR0, AT 7T A B, HBx-siRNA 511
R4 B A B 4] HepG2.2.15 U # fe
7. HepG2.2.15 4ffux 34 HBx-siRNA 5 Tik1
THBE S AR AR R B R 7= A FA ) 2 B 98 35
M) EAR bR, SCIRRIY, HepG2.2.15 4 il Xf %
FAM-HBx-siRNA I BH B Ii3 Jo3 42 44 KL ) 5 B
REE,

HBeAg 5 HBsAg & &Rl 2 i ik g 8
JH 46 B B B bR, H AT 02 HBeAg #1 HBsAg
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77 {58 R R R v ) AT B HepG2.2.15 4R
TE W 4> WA ) HBeAg Al HBsAg2!221, AHE 5t K B,
L3 HBx-siRNA 5 Tk~ BH & i o A gh Kok
B HI3H] HepG 2.2.15 4HM 71 HBeAg Al
HBsAg HIMEM . Z5 ERriR, FubkF i #re HBx-
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