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Abstract: We evaluated the anti-HBV effects of nucleotide analogues, Entecavir (ETV) and Lamivudine (LAM) targeting
mouse model of HBV persistent infection with recombinant adeno-associated virus 8 carrying 1.3 copies of HBV genome
(rAAV8-1.3HBV). Ninety percent (27 of 30 mice) of rAAV8-treated mice were chosen as mouse model. Four groups were
orally administrated with different doses of ETV (1 mg/(kg'd) or 0.1 mg/(kg'd)) and LAM (500 mg/(kg'd) or 100 mg/(kg"d))
once a day for 10 days. The other two groups were set as normal saline treated and untreated control. We detected the levels
of HBV DNA, HBeAg and HBsAg in sera at different time. Results indicate that HBV DNA level decreased significantly
(P<0.05) in drug-treated groups compared with normal saline group after drug administration. Fifteen days after the drug
withdrawal, HBV DNA level rebounded back obviously (P<0.05) in groups with low doses of ETV and LAM. However,
there was no apparent change of HBeAg and HBsAg in the whole process among all groups. These results showed that our
model could reflect the anti-viral effect of nucleotide analogues. This model can be a useful and convenient tool for

anti-HBYV drug discovery.

Keywords: rAAVS8-1.3HBYV, Hepatitis B virus, mouse model, nucleotide analogues, drug screening, drug evaluation
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2010 AEA UGB H =g ATE 8 BYH ZH iR
FHOGHRREHET 1.3 M5 DAY HBV BRI 4 (ayw WF.
1) (Recombinant adeno-associated virus type 8

carrying 1.3 copies of HBV genome (ayw),
rAAVS-1.3HBV), R4 T CSTBL/6 /N, Wi

il 5 2RI 5 5 B F S e /N U T i
5 HBV FR/NRIERL, /NERAR N w] ek il
#l| HBeAg #il HBsAg )ik ) X HBV DNA &
file HBV F& 5P/ NURBEALE Tz TR Y7 e
BEME SRR H IR DI T AP o
BT IZ AR AL S T TR B AT RSP HBV
2y TR RPN, AT IEF B RTIG ARG T
P LR R 55 R A AT R (hiok
FEMBERS) EHTIZER, XA 2EE
KA 25T R /NG % HBV DNA ., HBeAg.
HBsAg R85 i 28 T B, BT AR AL RE A5
B 25 Bt HBV ZCR

1 AB5%%
1.1 ##

4~6 JEIBTEPE C5TBL/6 /1N B [ AL miAE B
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il & BRI & (PCR-2EEIRETE) (HZh
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ovaly PORIE R (E 25 H20030581) 1A H
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BHK21/AAV-1.3HBV 4ififd, 72 h W3R 28 41 i
DA 35 W W, R IR R/ A HRGE 1Y AAV 3
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Fil HBsAg #ik/KF-L) &% HBV DNA #5015, H|
WAL R 515
1.4 ZEEE PCR &N ME HBV DNA

REHESTE S 42 K| LR 5 K.
5510 K. 5 25 K 4 SRS R FERKEUN, RS
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1.5 ELISA ¥/ G M ;EF HBeAg. HBsAg
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M, eIy, KB TR 20 55, %
/NH] HBeAg. HBsAg 12 Wil Gl /I B i
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Fig. 1 The schematic map of procedure for experiment. In the whole of experiment process, mouse model of HBV
chronic infection was firstly established by injection of rAAV8-1.3HBV and determination of model. Then suitable

models were chosen, different kinds of drugs were given and effects of drugs on model were assessed.
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TR, G5 ER, 5 14 KR 115 25 5/)
f HBeAg Fill 45 5 A FIMEAN, HA/NRYI R A
£ 30 H/NE HBsAg Rl 25 R FAME . 5F 28
KB 25 5/ HBeAg Kl 45 5 IHEAL,
INERIT R PR s [EIEE 45/ NEL HBsAg K6 45 5 1
B 5 42 KR mk /N RIS HBV
DNA . HBeAg. HBsAg HJFk/KF, 250 NE 2
fin. 30 HU/NRIMTE Y HBV DNA FEikiFH
(Ig (IU/mL)), Bx 11 5/NRN 4.13, 25 5/hRN
3.85, 28 S/NEN 4.46 LISL, Higr 27 H/NEY
KT 5.00, FEEN 538+0.34, - EREK
/N UMY HBeAg M HBsAg AT, Ll b
3 HIli HBV DNA RiAZKFAAR A/ BV Bl an
T 11 5/h R HBeAg #ik4 2.00 S/CO, HBsAg
#5354 23.07 mIU/mL; 25 5/ HBeAg £k N
1.13 S/CO, HBsAg #isk 8.10 mIU/mL; 28 %
/N HBeAg #ik°M 8.27 S/CO, HBsAg £ikH
81.54 mIU/mL, HAt 27 H/NELIMYE HBeAg V14
fH 13.22£1.78 S/CO, #HAKE A 9.50 S/CO;

HBsAg VYl 93.24+7.24 mIU/mL, SAK{EH N
81.69 mIU/mL. 454 IMiF HBV DNA ik /K K&
HBeAg. HBsAg &8, 7 30 H/NEH SRR 11
.25 5, 28 B/NRL, Pk HAb 27 RUNRUHTF
2.2 23 I/ BRI HBV DNA FIS2NH

rAAVS-1.3HBV /3 HBV FFZLEYL /N
PRSI JG, 2 BTV &, (KR =E 0514
24510 d J5 524 15 d, R bk B Azl il %5+ HBV
DNA ARAEAE S, 4525 WL3% 1. M RIBS ] 2 ETV
GG A 5 A B K A o, R BR4S 245 10 d
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Fig. 2 Determination of mouse model of HBV chronic
infection. Thirty mice were injected with rAAVS8-
1.3HBV. Forty-two days post-injection, HBsAg, HBeAg,
and HBV DNA titer in sera were assayed. Mouse whose
HBV DNA, HBsAg (40-fold diluted), and HBeAg
(40-fold diluted) titer in sera was separately more than
5.00 (1g(TU/mL)), 81.00 mIU/mL, and 9.50 S/CO was
determined as model. Twenty-seven mice were chose as
models. The hollow circles indicated the mouse model
of HBV chronic infection; the solid circles indicated the
mice which were not determined as models.
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JE A F A BREL K 4H , ETV AR5 41 1L 75 2% HBV
DNA Rk TRERE, ZRATESIH R
(P<0.05), A[EIEFEI S ETV fKF] A T L
(E3), 44255d50dHMik, iM% HBV DNA
FiAKFE (g (IU/MmL)) H 5.31x042 T3
4.54+0.46, ZFHAGI¥E XL (P<0.05); %4
2510 d 50 dAlL, TFER] 4.26+40.05, 25H
HEi¥m L (P<0.05); 1525 15d 5425 10d
XPHt, HBV DNA FKik/KVA s, I3
4.57+0.14, ZREAGIEE L (P<0.05),

AR IA] A5 0% HBV DNA #ik/KF ETV
o A S5 A AR KA Ee oA (R 1), AT
AEFREKA, ETV milmd g2y 5d BBl e 3
T, ZRAAEGIFE L (P<0.01); 425 10d
YL N, ZRAAESIFFEE L (P<0.01);
4 15d ZRIEAGIEE L (P<0.01), A
BFElAL ETV Rl mxs et (B 3), 4
Z§5d50dAMtk, s HBV DNA Fik/KF-
(Ig (IU/mL)) H 5.36£0.36 R[4 4.29+0.18, 2%
SEAGH¥E Y (P<0.01); 442510 d50 d

%1 ETV # LAM 9 51{/EFH F rAAVS-1.3HBV /' S8 HBV 4 B/ B #&28 5 R [E A8 & 55 HBV DNA

5%
Table 1
different time points treated with ETV or LAM

HBV DNA titer in sera of HBV chronic infection mouse model mediated by rAAV8-1.3HBV at

HBV DNA titer in sera ( lg(IU/mL))

Treatment LDz
(mg/(kg'd)) 0 5 10° 258

Untreated — 5.33+0.32 5.29+0.25 5.25+0.39 5.27+0.28
NS — 5.39+0.31 5.12+0.30 4.89+0.23 4.92+0.14
0.1 5.31+0.42 4.54+0.46" 4.26+0.05"" 4.57+0.14%
v 1.0 5.36+0.36 4.29+0.18""1 3.75+0.21°"f 3.69+0.27"
100 5.22+0.17 4.91+0.22° 4.42+0.22°1T 5.100.49%
LAM 500 5.61+0.42 4.630.40" 4.32+0.32°1 4.17+0.28"

Twenty-seven mice models were divided into 6 groups. The two groups were set as untreated and normal saline (NS)

control, respectively. The other four groups were separately treated with different doses of ETV or LAM. Different time
points post-treatment (0, 5, and 10 d), HBV DNA titers in sera of mice were detected. HBV DNA titer was shown
means+S.D (Ig(IU/mL)). Data were analyzed using the independent-sample T test for comparison of different groups at the

same time point or paired-sample T test for comparison of the same group at different time points. ETV, Entecavir; LAM,

Lamivudine; NS, normal saline.

*indicated the time treated by drug whose unit was d.

* P<0.05,compared with NS controls at the same time point, from day 0 to day 25.

** P<(0.01, compared with NS controls at the same time point, from day 0 to day 25.

+ P<0.05, compared with day 0 value in the same group, from day 0 to day 10.

+1 P<0.01, compared with day 0 value in the same group, from day 0 to day 10.

A P<0.05, compared with day 10 value in the same group, at the day 25.

AA P<0.01, compared with day 10 value in the same group, at the day 25.
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Drug administration

a
W

oy
o

b
W

Drug withdrawal

-o- Untreated

-~ NS

-o- ETV (0.1 mg/(kg-d))
-a- ETV (1 mg/(kg-d))

> 0
o u o
T

HBYV DNA titer in sera (Ig(IU/mL))
W
93

-x- LAM (100 mg/(kg-d))

-8 LAM (500 mg/(kg-d))

»
o

t(d)

3 rAAVS-1.3HBV /M S8 HBV 4B NRIEEM 7 HBV DNA Rk RaES (8 A9 L1505

Fig. 3 HBYV DNA titer in sera of the HBV chronic infectious mice models mediated by rAAV8-1.3HBV at different
time points. Mice models of HBV chronic infection were continuously treated by drugs day by day for 10 days. Then
drugs were withdrew and lasted for fifteen days. At different time points in the process, HBV DNA titer in sera was

tested.

LG, FREZE 3.75+0.21, EFBEAS %5
(P<0.01); 12556 15 RS H25% 10 RAHHAR L
Hi, M 3.69+£0.27,

rAAVS8-1.3HBV /3 HBV FFZLEYL /N
BRSNS, I LAM & | (K580 514
2510 d J5 1524 15 d, R #p KB AG: U 1L 3% 7 HBV
DNA ZEfbIENL, 255k 1 FiR . A R[] o
LAM IG5 =41 54 #ER KX b, A BLA
245 10 d J5 AL TAE B K AL, LAM IG5 s 4 i
5% HBV DNA RikK-Pl i 3 T B, 2270778
GiitaE L (P<<0.05), AN [F] B [1] 55 LAM IG5
HHHANX T, 4255d5 0 dAHL, IE
% HBV DNA % ik /K ¥ (g (IUmL)) H
5.22+0.17 TR 4914022, 2R AAGH¥E
X (P<0.05); 4525 10 d 5 0 d #HLL, FREE
4424022, ZRHEAGIEE X (P<0.01); %

25 15 d JF 545 25%5 10 KXt kb, HBV DNA ik
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) 3, AH [F] A S % HBV DNA ik /KF
LAM =il dl 54 BEKAXT i GR 1),
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] B E) A5 LAM 7 gl R o i (1 3),
2§ 5d50dALL, 1% HBV DNA kK
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EZRHAGIFE L (P<0.01);442510d 5 0d
ML, FTHE 4324032, XX EAS5%E XL
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REFHZA 1 75 %+ HBV DNA Fik/KFEFfa, JCHH R
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[#] HBV DNA £k /K FETLG 112425
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Fig. 4 HBeAg and HBsAg titer in the HBV chronic infectious mice models mediated by rAAVS-1.3HBYV at different
time points. (A) The HBeAg titer. (B) The HBsAg titer.
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Kl ETV 25257115 i H HBsAg #RikK
L, BIEE 0 K. 5 10 K. 5 25 KATHY HBeAg
FRIKT-, GERANE 4B FiR, B 4551 o0 1
H 40 MRS IE . ETV AR S4E 0 K
it HBsAg Fik/K N 94.43£6.48 mIU/mL, 44
25 10 d N 94.10+5.67 mIU/mL, {525 15 d N
91.76+7.71 mIU/mL, SCH4FEH HBsAg KA
Rk, 2R THE L ETV milmAs
0 KIf HBsAg &ik/KF-24 90.02+7.42 mIU/mL,
252510 d 4 90.01£6.47 mIU/mL, {52515 d N
91.0146.94 mIU/mL, SZ54Fe+ HBsAg ikl
T RAME, 2R8I FE L S HXTIE
A PR K H A TR IS HBsAg FiA7K 0 28
b, Z2RIGRITFEL,

Kl LAM 25 2571 )5 L7 ' HBeAg FRiksK
-, BIES 0 K. B 10 K. 5 25 KATHY HBeAg
FIRKF, ERANE 4A FER, B S5 5L o0
I 40 f5FE RS I E (. LAM KR S= 415 0 K
it HBeAg ik A 14.22+0.91 S/CO, 4525 10d N
12.6542.00 S/CO, 15245 15 d & 13.43+1.41 S/CO,
g FE HBeAg Rk ToH A8k, 22 R Icg it
B, LAM St 475 0 KIS HBeAg 3RihHN
14.65£1.38 S/CO, 24525 10d 4 14.29+1.82 S/CO,
1225 15d Jy 14.57+1.50 S/CO, SZK:4FE HBeAg
FKIATH B, ZRTGEIH R

K LAM 45 251105 1L TP HBsAg #iksK
-, BIES 0 K. EE 10 K. 5 25 RAFHY HBeAg
TR, ZERINE 4B FiR, FiA 455854 0 1
H 40 MRS IEH . LAM RFI 45 0
KiF HBsAg Fik N 93.4249.41 mIU/mL, %524
10 d & 90.99+6.77 mIU/mL, %245 15 d K

92.33+8.35 mIU/mL, L54FE HBsAg F#iL LM
WA, 255G L LAM SR =415 0
KiF HBsAg FikK 96.6148.23 mIU/mL, %524
10d & 93.62+8.73 mIU/mL, {524 15 d K
93.16+6.30 mIU/mL, %4 HBsAg Fikth o
W8, 2R84 E L.

3 e

/N TEZ HBV R aEE A K52 BT 75 1)
SRR Z AR SR LE R, JETk E RN R 2
U I G55 BE 4P ) 5 A B O A /N B
PR A B AL F- B HBV RN S A ST
B B A DR ik i A Y o R AR TR ZH
FH#EHE 1.3 #5001 HBV AR EHLL 8 AYMRAH
W (rAAVS-1.3HBV) M II7E HAT IE % e )
f) C57BL/6 /NEIANEN. T HBV HpZ i gLt
R, ZBAE /N R AR T A & 01528 B A
SRR HBV JE K2 DNA, 75 L5 Rk
IE] HBeAg J& HBsAg #ik, 76 [FME K I v 4%
ZEK 3] HBV DNA.,

ASZES Y A rAAVS-1.3HBV 4153/ HBV
FREL /N BURERY 5 0 /N RUAR L, 27
FELLUTF I s o SHREER/INERAR LL , IR iy
FHA DR TE H B AR /INER, B B R/ N BRUTE
G & 7 1 B P HBV DNA JE 8 90 28 i A2 1ot
UM R0 i 5 45 ek R TR B T 4 5 SR o 37
H1 HBV DNA K F-—S0PEAs, £ AL BRI 2 /D
R GRE e rsE = ANy N T CTE SO S
()2 ARG T R /N BRBSE TR S A, AT LAAR T
L ERAT HBV T 25588 bk sh Pl . XA #)
TS E A R A TR AU 5 s B it
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2R M, ST 2 ER T SR HBV SURAHT
258, BLAh, AHERL 5 R K 8h 71 vk ST I
HBV /MBI YR, HA HBV DNA %A%
T, AP, BRI, B S .

T Lid—RIML s, X rAAVS-1.3HBV 4
T HBV FF22 s/ N ALN FHE 1T i 1
AP FPAZ I RRZSRIY) (ETV F1 LAM), WEEWiZh
TEZREARI R 5T HBV AEHIRUR . ETV J2 5 e
AT, LAM ZMImsne %13 elyy, wish
2 13 5 T I = i R R T T e B
FEAEH TR R e s U, HBYV &
7 SR HI0 e S il LA 7 pg RNA (Pregenomic
RNA) Ry B 0 5% o A4 i f 4 DNA - (Minus-
strand DNA), #R J5 & il RC DNA (Relaxed circular
DNA) #l DSL DNA (Double-stranded linear
DNAY, X — 2 BT RIS 25 Y LI HBV
. PEEBT HBV SUR ST . AR
227 P25 RIS 850/ BLUILYS HBY DNA \HBeAg.,
HBsAg AL/ M

B T rAAVS-1.3HBV /S 19/
BRSO, 7E55 14 K| 55 28 KiHATIMTE2#
HBeAg } HBsAg %MK 78 30 /N 912
B R TR VARG 0 7 T4 Ak 249 SRy B 1 /0N B
TRESEs . Fef, 5 42 KR HBV
DNA #3ik/KF (Ig (IU/mL)) MERI L, 30 H/h
A 27 HKT 5.0, ASgr, A TR/
HBV DNA Fik/KF- (Ig IU/mL)) KF 5.0 EH
PHERE I GH e AR . 72 30 HUNE A it — 2B 0 i
27 BAEI RTINS 456/ Bl
i HBeAg. HBsAg PIIEHRF LTI T, #E
SRR 3 H/NRULY HBeAg., HBsAg HU#EAK
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-, B BARF A 27 HUNRUILTE HBeAg #ik/K
B EIME (13.22+1.78 S/CO) 1 HBsAg #ik
IKEHERIME (93.2447.24 mIU/mL). I, 7F
30 H/NRUP R A&k 27 AT RS, A
WALE:, rAAVS-1.3HBV /3 HBV Fak/fie
/N BB S 5k R e DR T S ) s A R, A
IR 909% , ST TR A A BB AR Y
FER

X} B H#E ST Y rAAVS-1.3HBV 431 HBV £}
BRI/ RS AY Y HIAZ BRI G & 8L, ETV
Ko LAM W2y . ARGR) S /N g HBV
DNA 7B R iz . b, PR 25955
20N BT HBV DNA A3 /E F A S5 T
R, g2l B b B a2 i Rl , Ty
Y2520/ BUBE B LT HBV DNA 357K -5 T B
Mo g2 ikni, BIZ25 10d )5, A 2540/
FUIMIE HBV DNA 7K T [ 2 45 245 R i I A -
AR, RAEAL I HBV DNA /K
HRIEE R A 1A AR 7K 41 1% HBV DNA 7K
BT RRE, (ARG L, XATREM R
SEREBRIFGIE, A, Tieszh 5d e 10d 5
ETV & AR =46/ R HBV DNA #1154
RYJRT LAM & R84, X—HR5mFh
2 WA I PR S B I8 AP 5 AR A P02 g2l
15 d 52525 10 d AH L, PRR 254050 & 20 /N B
5 HBV DNA /KL 8 BT, SR sl
WIS RIS, X Sk A&

5 /NS HBV DNA 357K HY BE A AR
AETE SR IR X6 HE A SR 1ML 35 ELISA 2558, Joigm .
IR A 2 B B K AL L 25 I IR, /R
M5 HBeAg, HBsAg #4i24HI)G . 1525 Ri/aRik
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g, ARHIHRSRAE, X0l AR TR
L2500 T30 3 SR B AS, RERS AT A5 i )
P pg RNA St 10 5% skt #2 v DNA (198,
FEAGHT A U HBV DNA F= i (B RIS
ANRERS I BR 40 M P 5 AT ) HBV DNA i, R 5¢%
AP ZE AR, ASREAE I Sad B, A e A
MaH HBeAg Fll HBsAg F kit 72 il REASZ A% 1T R
K EEm, 251G R IRKF AR DL AR
BT )k — G, A 55 I DR/ RS AR  FH
BATIRISPIY G, I35 HBV DNA W] & FF%,
HBeAg. HBsAg JCIA @A fL i LG A 2200,

X rAAVS-1.3HBV 4121 HBV FF2EER YLy
/N AR B IR S, /DEUNLTE HBV
DNA FiA/KF TR, Mg HBeAg., HBsAg #
TRIRKTA UL S 2 AR e A% 2 O L S 1
BRI R TR ISR Pt HBY RCR, [RIRFHA
il g5 T B . BB S AR A, AT DA SR Bt
HBV AT R AU i 8 W0 B R R AT 1 — 25
IR
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