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(1 RAFEHREMBER, KA 610075; 2 RAFEZHAKFE, KM 610072; 3 KL THEER, &l 614000)

WE:. BH WEERTT (HH J7) 697 HBV FHER/NR BT 3 (hepatitis B virus, HBV) ST HAEANIH. % HBV
HEF/NRBEN N 4 A, ESFRADRE T 150mg/(kgd) HSRIBEWR, & (K2 HH FHNRA A T5 7g/(ked)s 2g/(kgd)
HH B2, A H VIRES, 35, Elisa iER MG &AL 0 281 5 9% 85 38 10 BT R (hepatitis B virus surface antigen,
HBsAg), Elisa Rl MiE T#i % o(interferon-a, IFNa). TP E& B(interferon-B, IFNB), & PCR yEAa Ml L& H 2, BT ¢ 978 75 M S A%
PR (hepatitis B virus DNA, HBVDNA) K AT414{f HBVDNA. TANK %4 1(TANK-binding kinase 1, TKBI)mRNA. T3 &K
% [A¥ 7(interferon regulatory factor 7, IRF7) mRNA 1A . Western Bloting #4021 # TKB1. IRF7 e AR IA AR mAIRHH G (7g/
(kg-d)) AT DL 2 FEAK HBV 353 /N U AN M%) HBsAg. HBVDNA /K, 27 BA G155 X (P<0.01, P<0.05), S58%
KA ERLELITFE XL (P>0.05). FiE HH 7 534 H55/N R TKB1 mRNA. IRF7 mRNA REAERE, EZFEERHT¥E
S (P<0.01, P<0.05). 755 HH J5 Al 535 THa L IFNa. IFNB, ZERH 40 L (P < 0.01, P < 0.05). Z5# HH 7 EfH—
SEPLHBV A, HEMFTRE S5 TKB1. IRF7 B mRNA I8 (5 RIEHETLEE IFNo /B 23 IE <.

KR R DL EE ERALE
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Influence on virus replication and TKB1-IRF7-IFNa/p pathway in HBV transgenic
mice treated with HuangHu Fang

Liao Ting-ting' 2, Huang Qun'2, Zhang Chuan-tao' 2, Gu Hai-ying' and Yang Qin?
(1 Affiliated Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610075; 2 Chengdu University of Traditional
Chinese Medicine, Chengdu 610072; 3 Leshan Traditional Chinese Medicine Hospital, Leshan 614000)

Abstract Objective To observe the anti-HBV effect and the action mechanism of HuangHu Fang (HH Fang)
in HBV transgenic mice. Methods HBYV transgenic mice were randomly divided into four groups. The Matrine
group was fed with the suspension containing 150mg/(kg-d) Matrine, the high and low dose HH Fang groups were
given the suspension containing 7g/(kg-d) and 2g/(kg-d) HH Fang, once daily for five weeks. Elisa was used to detect
HBsAg in the serum and liver tissue. Elisa was also used to detect serum Interferon-a and Interferon-p. Quantitative
PCR was used to detect HBVDNA in serum and HBVDNA, TANK-binding kinase 1 mRNA, and interferon regulatory
factor 7 mRNA in liver tissue. The Western Blotting method was used to detect protein expression of TKB1 and IRF7
in liver tissue. Results ~ High dose HH Fang (7g/(kg-d)) could significantly reduce HBsAg, HBVDNA in the serum
and liver of HBV transgenic mice. The difference was statistically significant (P<0.01, P<0.05) compared with the
Matrine group, where the difference was not statistically significant (P>0.05). High doses HH Fang significantly
increased mRNA and protein expression of TKB1 and IRF7, and the difference was statistically significant (£<0.01,
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P<0.05). High-dose HH Fang could significantly increase the level of IFNa and IFN in the serum, and the difference
was statistically significant (P<0.01, P<0.05). Conclusion HH Fang had some anti-HBV effects, presumably related
to influencing mRNA and protein expression of TKB1 and IRF7 to promote IFNo/f secretion.
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REAEUERE B HH 7 AR U U, SRR S BA i D)
40 HBV 1EHH 23, KBS B 1L B HBV 32K/
B S 1 — PAIE SE HH 77 9t & 9 25 1 A A H )
TKB1-IRF7-IFNa/B i #% (17 5200 LAAE 7= FLAE FHLE
1 MREREE
11 AR
L1 RA 5% &

HBsAg & 7] & (westang, F58200); HBVDNA
RA & (LERHEAY, 201408151); T3 &K o ik
7l #5 (westang, F10640); T 3t & B ik 7 & (westang,
F10650); 2 —#E cDNA & BRI & (Life Technology,
12328-040); UNIQ-10 #F X Trizol &t RNA H $2 sk 7
% (Sangon Biotech, SK1321/SK1322); i & PCR i
71 (ABI SybrGreen PCR Master Mix (2X), 4368706);
M 2 $i & GAPDH(HyTest Ltd) Anti-TBK1 antibody
(Santa Cruz, sc-52957); Anti-IRF7 antibody (Santa
Cruz, sc-74471); PVDF fi€: Immobilon-P Transfer
Membrane, 0.45um (Millipore, IPVH08130); %% i
B &% ( LIEE HRHCAERA A ) €& PCRAL (ABI
Stepone plus); ME###{¥ (Thermo DENLEY DRAGON
Wellscan MK3); Clinx ChemiScope % 41l & ) & 4L
PRIGCHUE R G (g AR AR AR A A ).
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SPF 2% HBV %% % R /) B8 T o B/ N IR i 7%
S 458 IR B A R L, ATV AT E T
SCXK( % )2012-0018, A= &AGIUES: 0021757,

1.13 SR

OEEE S 3% T IERNNN - R 4Nl
AR AR, B 25 H20010763, 72 i flk 5
131121102,

(2)HH J7: AL 15g. HEARSE 20g. BZEEL 15g.
HRER 24g. ¥ 2 15g. B4 15g. BT 30g. X
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20g . BRZW) 20 £ R, MW ERIE 20min, Ik
AW h G, R Z R, Bk, & H.

1.2 Hik

12.1 R4

¥ HBV # 3L KN 36 2 (6~8 JE#4 ) BEHL 2> N
4. BAH M), BSR4 (P). =& HH
Ji 4 (H)s &S HH 541 (L), &4 8 RN (i
MR ), BRA/NRSG TRIEFAEEKES,
2 MRS T FA TS 150mg/(kgd) 75 5 IR B
i~ G E HH 77450 45 7 RERRR S 7 A 2g/(kg-d)
HH IRB, BN EH 1 IKES, TS H.

1.2.2 Fira

(1) FF4H 2R J% 1 j% HBsAg. HBVDNA: % ) ik
BRI, 3000r/min &5 C» 15min, B E. BFWE AT A4 3
ERAKPE 2~3 PRI 2 IR, 1 3 11 R 285 45 2L 23 R g 0T
BIRE, AR KREERKREITME L, 285N
A ERIK (1:3), FHA RN BT RKBE R AT
FH BRI 5 9% 72 (ELISA) A3l HBsAg. & & PCR i
&I HBVDNA

() iF B 40 21 TKB1/IRF7 mRNA & #ll: |
F Primer Express 2.0 # ff % it 5] ¥, GAPDH( W
% ): F: 5-GTGGACCTCATGGCCTACAT-3', R:
5-TGTGAGGGAGATGCTCAGTG-3',  ¥J 125bp;
TBK1: F: 5-TGTGGAGTGTTGGAGTGACAT-3',
R: 5-GACGGCTTCCCAGTGATTATT-3', 118bp.
IRF7: F: 5'-CGAGTGCTGTTTGGAGACTG-3',
R: 5'-ATCCCTACGACCGAAATGCT-3', 123bp.
PCR & . f& % (20uL) £ #&: 10uL 2X Sybr Green
qPCR Master Mix. 1uL 5| %) F(10pmol/L). 1pL 5| 4
R(10pmol/L). 7pL ddH20. 1pL Template(cDNA),
FE 0 45 FF 5 1 384 FLARUIAE LightCycler480 Software
Setup(Roche #' [X ) W47 [ B, [ B 2% AF: TiiAR
P£ 10min, 94 °C, (@l fi#: 20s, 94 'C; B K: 15s,
60°C; FEfHI: 20s, 72°C )x40 MEH. KM Fik
=220 1 A CECrRFNEER -Cr WS ).

(3) JIF ¥ 41 ¢ TKB1/IRE7 & M ¥ Jl: Western
Bloting V2 A& M. JH 4H 234G IR F 3l PR ad 5 9% (n
50~100mg/mL % f# % ), 12000g & >, 4°C, 2min,
EEFEMARSERE G B Bk, FED(1.5h,
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1~2mA/em?, 10% gel).  # [] (non-fat milk). — $t i
H (— P M B W GAPDH: 1:20000; TLR3: 1:200;
IRF7: 1:100). 93 E (WLFEH R RbilFE:
1:10000)s HEE (IR R BRY) 1:1, fEREHH X
FeHBEYE 1min). BE. ER.

(4) I3 TIFNo/B ASl: Mz kEUML . 25O Hf
&, ELISA VARl ifiliE IFNa. IFNB 7K,
1.3 R HiE

% SPSS19.0 i TH A fF G A H £ 4, 1T & %ok
(¥ks) R, AIAIELECR LR 207 2408, P < 0.05
BHih5E X
2 HR
2.1 /NRAF4 2 fofiE HBsAg. HBVDNA

MR, H2R4. 5% HH 74 HBV
BRI IR /N BT 2L 23R I 3% HBsAg. HBVDNA 7K -F-BH
BN, ZREGHERE (P <0.01). SHHEHLER,
KB4 AT 414 HBsAg. HBVDNA X Ifili& HBVDNA
B, ZRE5T%E (P <001, P<0.05)
A A i, & s A /s B8O 2 230 i3
HBsAg. HBVDNA /KPS %, ZRAGIHEE
(P <0.01,P<0.05)(F 1)
2.2 /NERAF4 4 TKB1/IRF7 mRNA X & &
2.2.1 HF#4% TKB1 mRNA. IRF7 mRNA K-

A A R, & F & 4 TLR3mRNA. IRF7
mRNA /KPR EF G, ZREARIFEL (P <0.01,
P <0.05. 5@ &4k K7 &4 TLR3
mRNA. IRF7 mRNA B FBE(K, EZREEGHRIT¥E
X (P <0.01,P < 0.05)( % 2).
222 4% TBK1. IRF7 EHE AT

A e, =R &4 TBK1. IRF7 /K7 &
EHE, ZRBEARIFEL (P <0.05). HSEifl®
R, (KFIELL IRF7 B3 K, ZREF5H%
E X (P <0.01); & &4 TBK1 LEEZL, =
FIGE 24 L (P>0.05) (% 3. K 1),
2.3 /MR LI IFNa. IFNB

HERALE, BSR4, JFE HH 75 Ar/N

#=2 /PEATHZ TKBImRNA. IRF7mRNA & (x+s)
Tab.2 TKB1 mRNA and IRF7 mRNA in liver tissue of mice (x+s)

2H 5 n TKBImRNA IRF7mRNA

M 3 2.70x107+£6.94x10” 2.62x107+1.30x107
H 8 5.21x107+7.13x10* 6.39x107£5.26x10*
L 3 2.89x107+1.17x10™ 2.83x107+£8.92x107

VE: PP<0.01vsM 4. *P<0.05vsM 4; 4P<0.01vsH 2. <P<0.05vsH 41

#£3 /MRAFHESL TBKI. IRF7 EAR ()
Tab. 3 TBKI and IRF7 proteins in liver tissues of mice (x+s)

) n TBK1 IRF7

M 8 1.58+0.20 0.91+0.23
H 8 2.24£0.67" 1.59+0.38"
L 8 2.06+0.67 0.78+0.47"

VE: 2P<0.05vs M 4; 9P<0.01 vs H 2

A4 HH[7g/(kg-d)] 41 HH[2g/(kg-d)] 41

IRF7

TBK-1

E1 NERIFHSIRF7. TBKI HEARIL (HEEHTE)
Fig. 1 IRF7 and TBKI1 protein expression in mouse liver tissue
(immunoblotted map)

B IFNo IFNB B, ZRA g5 E X (P <0.01,
P < 0.05). 55X LEL, =L IFNa 2K,
ZREGEE (P <0.05). SKFIRMALLE, &
FIELHI/NR IFNa. IENB K-FRI TS, Z5A%
HEE (P < 0.01, P < 0.05)( % 4).
3 TWig

BV R R AT LARR R R “HE”
TWFRTE . (EorZiRg . ) R “EES,
MIBAFZ” 5 36 “TH7 AR W7 . (EREER) =
CHIFZ I, FNRARRR, e, DU Z
A, BIZpshe” , BOMBARKIR, 6 “HF7 Ak
JR” o MR (EUEFRFERER) $8H “RAAEES,
A, ATRIGE, YINREES, AMMAHNLE",

=1 /MR HBsAg (S/COV). HBVDNA (IU/mL) 4L (x+s)

Tab.1 HBsAg (S/COV)and HBV DNA (IU/mL) in mice (¥=s)

A n Jif HBsAg 1. HBsAg Jif HBVDNA 1% HBVDNA
M 8 21.35+1.55 19.02+0.37 1343000.00+278991.55 19828.75+3874.08
p 8 13.14%1.46"° 10.58+2.19° 879500.00+199999.29" 2573.75+454.59"
H 8 11.98+0.85* 9.93+2.28° 765625.00£287161.94 2276.38+402.53"
L 8 17.91+3.03" 14.53+3.27° 1163500.00+£106361.92° 16640.00+4320.74"

Ve PP<0.01 vs M 4. 4P<0.01 vs M 2H; P<0.05vs P 2H, 'P<0.01vsP 4l; <P < 0.05vs H 4. P<0.01 vs H 4
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=4 /MR IFNa. IFNB(pg/mL) 1M (¥+s)
Tab. 4 Serum IFNa, IFNB (pg/mL) in mice (x+s)

ek n IFNo. IFNB

M 8 19.39+3.47 19.44+7.34
p 8 30.76+10.36" 32.87+13.62°
H 8 33.11+9.06° 36.01+14.11°
L 8 20.12+3.84°" 24.85+8.19¢

VE: P < 0.05vs M4, P < 0.0l vs M 4; P <0.05vs P4H;
P < 0.01 vsH 41, =P < 0.05 vsH 4

MV BRI R S8 A a4, “ A N7,
VBT N B AN TS MLIE 2% . i DLYG T 1200 3 3R
M. V5. HH J7rh DASERL, SR, Hpgss,
NEREIERRRAERE, NEZ. DEE. BU5%
Bl M, 4 W DA, JFERIKTZ IS,
RNEZ, WESEIEMmEss, A “425% 7 K&,
IR ERAS Rt e, AR . HRIAMEZS,
JEZ, A7 IS B OB R AR L.

15 3= 40 f i B 23R ) 32 44 (pattern recognition
receptor, PRR) 18 i 1R 1] 973 J A2 1) g JE AH 56 43 1185 20
BAE TS, #% | TR SHME 1R,
WS 1 S R MR I BV e B, DAY AR 7 2
AR EE, WAL T PR 1 Toll #5244
(Toll-like receptors, TLRs) 125, TLRs it i STk
FEMME T 89 E BT Thi A1 Th 1 e B4 11
FEAE RN RAEDUREEAER @,

TANK 45 4 ¥ B 1(TANK-binding kinase, TBK1)
TEAE F AU SR A R G () 78 h okl 5 AR B,
Toll #£524A (TLRs) Al RIG-1 #£524A& (RLRs) /1 F )75
F AN EBIREEIE TBK, HSTHEN 4, K
PUANE BT AR, TBKI1 7EMG Ee R ENEHHE
W HEERE ©, IRF7 FEEIATRe =4 1 MY
TR IR AR A SORAA M |, 10 TLR7/9 tEE
ORISR IR AN M FE A RAR A0 . A2 IEH I LT Rk
HCPARMG, 4 A LRE B SRR A D | %) TLR7/9 52 3]
T3 B IO B G ARRUE JE IOEAS T i T g )
wKE I BFHEmAEURSEEN . £XEET,
A7 F M5 ) IRF7 43 5 TBKI/IKKi 1 H & A i R 1L
RN, IS R AR E NN, BB TIFN-B Al

IFN-a 2 [Al. TLR7/8/9 it 1] i@ iF MyD88-TRAF3 i@

BSOS T R A4 AT 7(interferon regulatory factor?,

IRF7), %% [ BHEM 5 7, TBK1 Fl IRF7 /&

TLRs {5 5@ #5742 1 BT a0 72 o i e e

T
AR S A S5 5 7 & HH 77 [7g/(kg-d)] 7] A

2% P AR HBV B 2k D /I BT 2H 43 K I35 HBsA g

HBVDNA /K, KIEGURFAER, HZWI7 A7 AE

“EMT IR R AL A H AT K

I WLEE 7 HH J5 % TP A2 A 5% ¥ TKB1 AT IRF7

MSZ, B RBLE R HH J7 [7g/(kg-d)] T LA

1% 5% TKB1 Al IRF7 ff) mRNA K & [ &k KF, #

M4 A JEPE IFNo. IENB (#1703, #ENIX 5 HH 77

U B E FIPLEIA ¢, (ERACGE [2¢/(kg d)JHH 7

X} TKB1. IRF7. IFNo. IFNB 484530 & 520 o

Pt LAASBIE 52 #E 0 HH 75 it HBV {F J 7] f2 55 TKB1-

IRF7-IFNo/TFNP 38 % 37 5 LK G BEIR ST 5% (H2

BT HH 7oAy, Hin 2, EREEAZ,

JIT LA 75 380 A7 AE e Ath 58 2 B4 LR 75 2 — 28
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