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The number of patients who are resistant to nucleoside (nucleotide) analogs (NAs)
is growing rapidly, and the fare reduction of drugs like entecavir will lead to
more use of it, the problem of drug-resistant HBV infection is becoming more
challenging. Changing the type of NAs is the main current therapy for
drug-resistant HBV, but leads to the more unmanageable multi-drug resistance of
HBV. Clinical observations of Traditional Chinese Medicine (TCM) found that HBV
drug resistance is associated with TCM syndromes, among the drug-resistance
patients, there’ s more patients display deficiency syndrome than excess syndrome.
Additionally, patients with Yin deficiency of Liver and Kidney are more prone to
drug resistance. To tonify the kidney and nourish the liver and detoxify may
become the important strategy of preventing and treating the infection of
drug-resistant HBV. This project is focused on the infection of drug-resistant HBV
and the drug for chronic hepatitis B, Liuweiwuling Tablets (LWWL) which is
developed by our hospital and has the effect of tonifying the kidney and
nourishing the liver and detoxifying. Based on retrospective study of large
sample, we plan to use the mouse model which is established with persistent
infection of multiple-drug-resistant HBV mediated by adeno—associated virus or
based on transfection of plasmid adeno—associated virus(pAAV)-HBV through
hydrodynamic injection, the stable ETV-resistant HBV-replicating cell line

HepG2. A64 and clinical verifications to evaluate the effect of the method of
tonifying the kidney and nourishing the liver and detoxifying on the occurrence
and development of drug-resistant of HBV . Also, the project is to reveal the
pharmacodynamic substance of LWWL and related anti-virus mechanism, mainly aimed
at the formation and replication of drug-resistant HBV and the innate immune
pathways such as TLRs, c¢GAS and RIG-I signaling pathways. This study would help
elucidate the scientific connotation of the prevention and cure of drug-resistant
HBV mediated by the method of tonifying the kidney and nourishing the liver and
detoxifying, providing reference base for developing strategy for the treatment of
HBV drug resistance.

%30 REAS: 19020314111939523



o I 1 SRR 2 B th 201915

MBAEFESSE b HiHMEES 55 REESH 5D

w4 WAER | M| WA | % AR i T TR b S
1 X 1973-01-15 7[RI R i ;AE%W?E‘E 01066933392 (l}iuyan5360@163'c1**************5 6
2 [ EEMK 1979-05-24 % AT | ;A%ﬁﬁmﬁ‘%@ 01066933392 [WRL7905@163. com Wkksksckictsktkokn 7 6
3 ks 1982-10-08 | 5 |BAFEEEFLGY | B [ZEE}\M@WE R 01066933325 E}aiZQOOS@l%' CO 3 s 6
N 1984-09-01 o ERTIT O | ik ;A%%ﬁﬁz?é@ 010-66933392|s111900@163. com Pkkskskickkoiorx3 8
5 /N 1991-12-29 | 4 |[BhEREsL | L ;AE%E&EE@ 01066933325 ;‘lyZhanm@lGB- CO g st 8
6 |fTiEE 1982-09-02 | 4 PEwEN | ;AE%W% B 01066933129 rodicinett@l83. ¢ b 8
7 EH 1982-01-05 LW it ;AE%@E&E R 01066933325 nmbright@163. com |k 8
8 |EEE 1992-02-01 | % [tk 2 ;AE%W% B 01066933325 ‘(‘)’Ef“f(z)il993@omlo kAR S 8
9 XM 1978-05-21 oo | fiji - ;Aﬁﬁﬁﬁkﬁ R 01066933325 [11uhb06@163. com ||tk | 8

ISP =2 BRE W% S it i+
10 3 5 0 2 0

%470 RS : 19020314111939523



PN

HR BB AESHIED

2019k

ERBARFEESHAREMER eme

T H HiE5: 8193000309 TH St N H /N SR o0
o BEH 2 FR S
(1) )
1 GIEEEZAE 300. 0000
2 1. &l 0. 0000
3 (1) VA& ) & 0.00
4 (2) Al B 0. 00
5 (3) W& TH s L5 L BT 9k 0. 00
6 2. MR 231.00
7 3. DAk Ee i ok 19. 00
8 NI SR 0. 00
9 5. ZEHR/ U/ bR AR S AT R 10. 00
10 6. R/ SCHR/AF BALHR /SN A 45 B 22.00
11 7. 5 18. 00
12 8. LXK 0. 00
13 9. HAbSZH 0.00

RS 19020314111939523



PN 5 SRR A 1 201905

FEIREAE CEsisan

CF#ER (AX EARFESTETERRFRH) 87X BR, FETLHNETEARMNEE R, UK AEF
ROKFE. BN=107 THREFENERTLERALD

— AR T
. MR (231.00 500D

C 1 sk (13.00 5o6): L5z C57BL6 /MR 40 Jo/H X 2000 R=8.0 Jit; shiiss. &
2% 5.0 Jiut;

C2) WAL 2584 (132.00 J570): ANBRTALR v BB RS AbrdEs CRARR) 9.0 It 7 1A
W R R 5 3000 Jo/kit X 30kit=9.0 it Ak 4R bRl & 2000 Jo/kit X 40kit =8.0 /3Tt
T E 7 B 2177 & 2000 Jo/kit X 25kit =5.0 37 e dR bre il & 2000 Jo/kit X 40kit=8.0 /37T
Real-time PCR i{fl| £ 6000 7o/~ X 15 1~=9.0 /i7t: £ -7 illalsf & 10000 so/kitX 8kit=8.0 JJ jt;
A e BT & 3500 Jo/kit X 20kit=7.0 J7G; 4k hifk 30 X 3000 Jt/ A =9.00 37T T
Pifk 30 H X 3000 76/H=9.00 JiJi; A —Pifk: 3000 Ji/H X 40 H=12.00 Jic; #Fh = HidkFH 6.00
Jiots R AR DGR F & L FEA . 3000 JO/FE X 30 ££=9.00 JiuG; 4R FREE. ISR N7 2
Wi 12.00 J5ot: HIKIRFIZMH: 6.00 /jot:  HERAAZ SR 6.00 JiJG.

C 3D IRRFEARGIN ST 2 (23.4 T3 70): PR B &My 1000 78/ AR X 180 A=18.0 Ji7t: IIfi/R
FEARGN Bl 9% F 300 76/ Ak X 180 A=5.4 JiJt.

C &) ALS50HT (16.00 J170): BELALSFHR AR BRI 3 i) A0 & P S AR AL, B ik 5000 X
20=10.0 Ji7u; W, ZfE. LBF5 1500 JO/46 X 40 46=6.0 /7T

( 5) HAFEHS (46.6 J370): #MFEMAE 6.00 J3yC: 250L/H, 4 Jt/L, 60 F, Fiit3Cii 6.00 J37t;
3D B FRFEM R : 3.0 Jiuts SRR B0 400 ST/ X 200 £1=8.0 JiG; Hidk 200 JG/FL X 200
=4.0 Jijt;: NESZIOKEM AR SR LUK . BB GESTER . CRIMLER. PE FE. L5
9.6 JJ7G: HHMIBEFRM. EEFRIL. /NP, AR, dHAREIF25FEM 9.0 Jit: MHBRAF4ER L.
TEAR. WIS B HOESE 7.0 St
=, MR T2 (19.0 J370)

R 2% . 50 JT/RE X600 F£=3.0 FiJT; SIMEMTE: 200 Jo/%k X50 %=1.0 Jijt; K
JGRMEL I 9% 2.0 J370: S A HE Ze it H: 50 Jo/Hf X 1000 #£=5.0 J37C. A
6000 JT/7K X 10 5k=6.0 J3; JHatu stk 2.0 /3.

U, ZhR/ W E & 1E 538H % (10.00 J370)
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SINE A G ER R A EARW, BESN3-5 NI, 5420 Nk, BAEkSE (X
B2+ 2P M +E1E %) 3L 3000 J¢, 3000 JGX20 A¥K=6.00 Jijt; Zhk%t (4.00 Jit) FHTiE
RASRAE N AACI@ 2 (ErE ok, A s, 4 NIRMG4: X 2000 0/ NIk X 5 4:=4.00 J5 7T
. HRRYICSCHERAE BAE %R (22.00 J570)

RFEFLWL: 5.00 Jit; KRIELWIL: 12,00 JioG; CEREZR VORI E ED L 2E1T 2% 0.4 JiT/4E
X5 4E=2.00 /ivt; EHRMREAIERIEZRA: 1.0 oM X3 #4=3.00 it

5. 9% (18.0 Jion)

LA 2 N, ~FBTIAE 8 HINMAE, 355 4E, 1500 Tt AN/H, #5745%% 12.00 137G
HEFIN e BEFSZIOH AR R 144, 4HHEASE 30 AH, %2000 su/ AN H, FIF%5574%% 6.00 1570

BT WA s 19020314111939523
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REEX

EXL: ARBUTRNEE, TRAEME. FW, B0, A
Rih, HOMERREF TERAFARIET P8 F.
(—) ZARTEEHRXAZE (GZ 8000 FXATF):
1. MO ZHRE (FREL. BRIFRIKB LRSS
W, BEAAF AR LAY RICEAFEL; RELSEREFAGE
DREFEANE BRI R BEARPARALERLY Al x. HE2AL
FLHEE F):

ARERTER—FTETLEFARENRENELR, CEAXBRTEH
NEDAPAZ —, AR EZEZORCAMN Xk (HBV) L4 HBV %
T B/ % 5% F R E V0T (BR) K4 (NAs) A BT 7 FHE, MHHO
TRAAR., Lk, SIERpt b me AL, asAECH 4 HEF LY
Yoke 2 AP AL ER K Ak R B R T IR, AT H (L4543 K K 2 (LAM, 1998 ),
BAHF+H (ETV, 2005 ), &bk (LdT, 2006 ). B#teix (FTC, 2014
F), BEHOFEMTiE4EHE (ADV, 2002 F) f=%iE4+H (TDF, 2014 ).
W%K%%&%%%%ﬁ,%&%ﬁ%i@ﬁwh

A& NAs HLmF 2hanay ) 28 B, HBV &t 25 & 5 i A B H0E R E T A= 5%
BB E KA, L5 R R HBV i 25838, HREFEBATAALL
10 ZTUMEEREMG, ECHETFT, HHRL—TRE, RAHKG R
FEHWMIFRE LA RIS R KERK, R, HH2FRERFRE. KRt
otk PERTIREAMTRERBREAEZATHELRRE R CHFREZH TR
H Y A I B 7 AR R K o sk 2 —P0L,

BHFH (ETV) A BAT B ENIAG9 % K —& NAs, &7 s &4 K
At 2 R A RAK, 123t LAM & &% ETV "R A F2 2 FH¥m 5 FERFZE
51%) "8 ETV &t 25 5% & 3+ 42 3 # NAs (LAM. LdT 4= FTC) ¥ @t %5, £ ETV
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Aah b, EATHRE—FRAESTRGHEDD, AR RERDSRBBRY
RAEKF, ETV. TDF Bl K@Mt 2@ &%, HBV & 2551 45 £ 4 P45,

FAVB T 8 F 49 KA AN Jp AT L&A, e R ETV &f 25 % 2% 2% (2008-2015)
e (LB 1), mEMBGEEHXLL S84 A, A3 ETV A1 25 HBV #9440
BT, BRSOk IR R e/ IR A B AT A R R R A 4 TDF,

A S R REFRK-TFLFG R ETEEL W T $EAH HBV & 4,
LGB B R R KA defTdt /T ETV &125 HBV BREEZEMA
B TT LR A e R & G 69 37 3R AR A A =

350
B M250*+M204V/I 8.12%
300 | MW S202*+M204V/I -
B T184*+M204VI/I

S 250 6.79%

c

S

2 200 4.77%

Q

E 3.96%

w 150 | 3.54%

S 5

8 100 | 1.01% 223%

3

o

g ” J I

o L L i L 1 1 1
Year 2008 2009 2010 2011 2012 2013 2014 2015
Sample size 3510 3760 3620 3860 3669 3577 3601 3756
Total samples=29353 Patient No. 26553
HiERRTF BN ESERER SR EZROMERBIGRESE: HBVHZSEBETHTEAS

B1LETVAHELRFHES

HBV Z R 5 RREFLAGFERREDVNRLERN T h = LT E
Aot ey s R, St HBVNAs & 25 K B B 1% 69 & S 2 4axd ey fe T AL 8G, —
RIAABZIA HBY mEAEZEF BN LT R%, ThARNBEFLFH 5
5 do AR AR A E LIS 7T B 8%, i dm AR A AT A AR T 69 s 41
F%E, HBV BERBAE. Motk i 2 A= F 4B A G A T4,
BUMBRA T RERERER, LKL RERR, £&FZAE HBV &
FEEFFHREFEEZTEZMERNMESESR HBV 98B EE LR 6046 T RANK
FIEBRRRIZAANNS e B EFRAR R B @mIE L5 R : CDA™T #hem
B, ik K6y mia R F A28 CD8 T Heminey X F; CD8 ™ T #E Mtk
9 HBEIRAFFR S HBY mAEW ML, B Mfa i 5t = A4k, FA0FH 0GR
FEHASHRATHAE T Mgt k. 55 XRALR T A0 £ E A KRA LR
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(PRR). AARFma(NK @ie), NKT @je., R K@ (DC) =2/ E %
i £ [14]

WHF R, BXRALARBAD X TR F1E 5B AR HBY Fa9/E AR &
Bl £E (LA 2). FRAMERARLIE AR LT @i PRR R H] HBVIS', HBV
Regtmin s, 2 8 % 342 P & & 4 34k RNA, 34% rcDNA/cccDNA A & 3 4% RNA,
R F AN RN LN IRF BRI R 2K S A PRR 174, R&E2FT
WEwEAE, RERBEXEI, cGAS 2% %46 DNA =A%k, BH5
HBV DNA 445 4 # 4L, 1L ATP 4= GTP A s cGAMP, #% % STING % &,
@it IRF3 5% IFN 4= 4; RIG-I #£4 HBVRNA Eifif MAVS & &i#i&
TBK1-IRF3 i #; TLR3. TLR7/8 4= TLRO 4 7 f£ i 14K, 2 #19% A1 344 RNA.,
¥ 4% RNA A=9E 7 2 {L.# CpG DNA, i it TICAM-1 4= MyD88 & #1 & # £/ IFN
a9k ix (B 1C). TLR3. RIG-I/MDA5 VA% STING #9837 #4118 fe A 2L 41
A F HBV 69 5], & SR b R 3 4 8 9% 493 5 A 8 T HBV a9 AP0,
H s R & 7725 HBV B, RMXZp4] HBV mE A 4], REXERAEFR AT
HBV &5 25 HBV A R AF 45 A2 2 R K I 25 R 3 o £8 % 9% 8 T ik &
LA AR AR A A

HBV life cycle

HBV Capsidized pgRNA RT 4 Ty])cl
> = interferon
S . virnon
» HBV rc DNA ccc DNA PgRNA  _» @
() > > —»
> - v
Nucleus mRNA —

mRNA Viral protein

RLRs \ \ /I’\’lﬂl\/ﬂl&ﬂ

!;)

Endosome
DNA RIG-I  MDAS by yiral
Receptors %, % [:m ID:D protein
&
'.’BAS u Ty,
CG/\Mp 2 ‘? DAI lvil(ochondrla P4
1’5’_’ ":,1 A M MAVS
CBNNY ... n't
,DDX41 IFI16  AIM2 - TICAM1 M/Ds8
\ ' A — L
’,-" .....................
NG e
Inactivated s
by viral o0 TBK1) (UKKa WM HBY 55-RNA
protein ! ¥ MAWA HBV ds-DNA
CIRF3)  (IRF7) MW HBY ds-RNA

e — ]
Antiviral proteins
Nucleus ISGs

B 2 45 HBV B %F A A6 % X %415 5i@% (Med. Sci. 2015)
AFH, PEBHOLRANET HBY W ELFHK, RRPEHALERBENS
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B 7@ AR NAs & —4F Rl¥e R a9k, 12E %R 5 homaE. SRR, W
NS 26T B AR 2 HBY @ A HEGH S, vHEACLERGER
aARARFER ST ERB P, BAVKARMXREHE F695 EA2H HBV KA
Fadit 25 HepG2.A64 mfie 2Rl Z 7| B IF kit Ao ) TATHRIG H ik, RAFH.LE
P ELmERD . PHREZRHNFEARAHE HBVAEA, FHEAL TR
B AT T iR £ E 5 LA Fk A AP R K i R LR Ae P E
AR P LRI, HBY ER 5@ H 5 F RiERAX, FHEE FRIES TRIE,
EFBRFEARFGRERRK, HENEELR HBY ER 5B REERS
MIERZ —, RTEFRTBREERTAATFTESG 47 HBY BREMNEZR
g 0281 g g EARBIIRIE, HIREIE AR % HBV ot 2h HBV
ETRRE Y . “HRAT” EARP A ML, RIEAFIRGmas E; @i Em
WAIRE, AT REA LR AR = A6 %eh, Bt SRy, SHE. 5
R ELER, BHERTEEERTRY HBY T H 51509 K &, R EAH
& HBV B 6915 R R AATAG , 5 IR A= 4 77 7t 25 HBV &4 B #91,
R F s BRI RN, RIZHRIBG R Z Hminz g7, Frge
60 KA H T K677 IR CHF 0 EFLH FI—IF 37 H, AdAakEdFAT
2006 “F24 48 75 A, TE it e fl R, FHF K ERAHB—<%hERA,
KPURZHF —ARAKE (BRAELEERFELEFTC) RUHBREITEE
ML —, REANBARERG At NRER A HERT ., S 0T #4,
B, MEFfR LIk, BARTHRIT., SafEFamk, £2RTR
PR KB TP EAHENERR ., MERKELLEILE . 5 F k6905 KA 5B
KA NRERNA LA B F IR AR A28 3% %Iz VE R VAR — 2 8 Fuim 2 AE A ;
BARFARLERASNRKRER A SMNEERRZ, MEBHE., Hbke, B
#wEFF NAs BAOATROAH, b, ZIBGeMH HBV £4], 4B fatg
PRAF, BHERA NAs RERSRER R, AR, <%hEZAFKHA
Tatsh HBV #9677, BARZPRRTH -~ R, ABKRLE, ~%RAERXA IR
B T8 W ORI K EPFIEEIT R IR AR &7 LR & H 09087 o IR ARAT
ST 3845 76 T3 RAT IR A T M E B3 o M TH AR S M ARFHAL X
JER, SRR R a9E MR T AT AESE TN BRF LKL, ~%RER
KA I AR i A A B, BN mie K eIE R, TR R ENM A, 58T
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JIE 1745 BIE 4 a1 KRR, b ra b At B8 2 4 Bk R s Bg xt rk, 3% 25 4K AST 4k A
2HPR, HAPY Wk, <ok AR K B RERIFEEBRERRN, AATRH
69T g BSTL e . HE B AR KR ) A AR AT i SR O, LR 2452
R E, NRAERK TR BRT EA R ARG, EARAT SRR, B AR
M E R N TEAG LA, Bhte, RFHREFER; &8, EXFEELA
Medn fig, Mednbe, 2 EMMETR, RXBRITFUER; REBTHhEARSERNF
5 A8,

MRTR, SRERATRESRT . $ER. $ie b LA BRI
A RAE L F O TT . LR, RPAT EF LA LXK AR R BA Hndy
W RITTHATHNAKER AR LR P ARSI ET ALK KT @,
1205 KA 70 R I A2 55 08 g 2 7t 25 75 & VAR TR 5 ot 25 6 8 ST %58 75 | A AR 6Y
BAEME, RTSRERA BT R TARY B H HBV PRI RBF ARG
09 R A& . A2y dk ) BAA GG I R Fe R ISR, INTAAFF T HAGY A, FIF AL SF R AT
RARINNRKAER A MG BTG, HEEH ZEER, RT<%RERA XTH
TRV BaT 25 HBV P& R38., IF AL 1 R G a9 K AP,

A, AR BB S RAERIEAE A 2 B KA L mAaif o & A E 2694 S e
A, T 24 ETV &t 2h HBV B3, AL 8 L4 R 09 LB A & B R g4
DR TG T 2 NRBERA AREM T B, £ RAF AT 5T A R
L, KRARMXREHFHFEFH HBV DRARER, Kah )kt HBV R
AL, #125 HepG2.A64 a et Al 4 2 2| B IR bt fn &) ZAF 4 69 H K3 7 ik,
LA NHAERIRIE, AAFRE TR MBEXT HBY TR 5t 2569 R £ e
P EALE AR A BT AT 26 HBV & 8916 R R A 6%k, t—F, &
THEZA XS BARRSD “BUH/EN FHRTELEL5RAIHER Z 4%
JrE 5K AKX B, B SR B R A B ROR S ALAEI R AT 2 R S R AR
8 5 ey FeArAe g, BB AR CGAS. TLRs #= RIG-I ¥ # HBV R & %% 12 5l %
SIS ER B FERR G e HBV 8 i i), Bk B RN gE &
By w25 HBV R e9A 5N, AMEd B ELESGE HBY "5 %, 4
K s HBV At 2 ey LK a5 b 2 S RE A E R IE,

BE HK:
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21 ARAZE
(1) X%k AZR R B ik s &5 HBV &I K B AT &

SR 237 1998-2018 4F A 1] & AL 4 6918 T NAs (B33 K k2. 4848
FEG B R R BH KR, B, EEAABEFS L) LT EE ARG,
FRBELGRASAKER R #ATHE, AHSKREZAKRAEEFHH NAs 5
BomkAE Bl NAS i8T7 A CHF B E 5 HBY M A AR EA2E, FRAN%RA
R B R 256948 KM, BFEK R SR B R A AR H HBY 89 2 G A W iE
TER; MEEFRTT AL NAs 71258948 X mtp], HARER G &4 2 F R A
NARBEFZABFTNE, SRR SNKRER R BT 7 E G &L QIT ) RA54R,
WA AR AT A R R ASAR A9 AR K, B SSR AR K XA 25 HBV & sk e it
JE b9 T AE A
(2) A THASEZ HBV BA KR ER K RAH HBY B F AR

pT

AT EA AR R EHFHa2 HBV 422 L4072 HepG2.A64,
OSSR AR R Rt 2 HBV 69 L4230 HI4E A, FF oSk B R A B
AL T E 3 B F 5 NAs s at 2% & 695, A BH-Sk AR A R
FoBk b NAs 3T & 25 HBV a9 AL3EATRVER A T A ZMENEA T A LR R
71 Q9 BRAR KR AN F 09 F E At 2 HBV N RAR R Fe K3 /) ik At 25 HBV ) AR A
WM SSPR B R A AT 2 HBV 89 T4k A, @i i X 47 HBV 45 7% CTL @fe
B9 L AP) AR B 50 IFN-y 8958 71, NK & te, BA# <ok 2 7 K 3Tk & i
e E MGG AE R AR % B T AR AT R AR 2 A 3 L A AR X e IR IR T IFN-y |
IFN-B. TNF-a . IL-17. IL-10. IL-4 ¥FF4ER, #M<)k AR A @i BT
Rk Fa sty Hh; FBEA LIEPE, Q-PCR ¥ 7 mE RARLZES
i@ % TLRs. RIG-1/MAVS #= cGAS/STING # M 69 %, ANk AR K AEL
JE AT 2 HBV 1 Bl B 4T ALl .

(3) A TFiHAnEA BIRRE “HBIEN” B95%ER K AT HBV HK
2B HEIR

FETRMASNRER A RBYFZAFERE, KA A64 minatzh
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HBV Al i) & ok B A— 4 69 e at 25 HBV 4F R, iB i 248 X A F B2 %
T B FLAT 2 HBV 69 3 k2 AR s STA B R A TS5 &
Fl AB4 i it AL A Fe CGAS FF Hiim A KA IR & P I AR A 3 R 40 4 AT
W, AR E R K A AT AT HBV 695 M2, st— b atiE
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