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TLR7 #i&Xt HepG2. 2. 15 KKK fiE B F TNF-« #0 IL-6 Fix8) _EAER

AR, S F,RIB4R, ¥ K REE LR WL, T (230032 L, ZRERIR AW 5 0 T AEY) A3 E)

[BE] HM L HBF 505 5 (hepatitis B virus, HBV) 3 R 240 52 28 4 Yo 40 itk HepG2. 2. 15 FUTF 9 20 il i
HepG2 ' TLR7 33k, 43#7 HepG2. 2. 15 4 TLR7 % R A S RMERN Rk, Jiik il id 5eif 986 & 7 (Real-time)
PCR 43#1 HepG2 Fl1 HepG2.2.15 "1 TLR7 3244 IL-6 F1 TNF-ao mRNA /K-35, TLR7 [ f& Gardiquimod i 20 min J&5 ,
Western blot 4% (/3 538 4% ; #1]3% 6 h, Real-time PCR 4}#7 TLR7 3475 5 1L-6 F1 TNF-o mRNA 7K 532 355251k ; 3%
48 h,ELISA 7:43#71 IL-6 1 TNF-o 25 /K F-RA20 4k, &5k HepG2.2. 15 4 gtk i TLR7 mRNA JK-F-3%3iK Lk HepG2
HIFRIB =2 30 5 (P <0.01) o FEBA TR A T, HepG2. 2. 15 ZHfifd bk 1 IL-6 Fil TNF-oo mRNA 7K F-3%3X Lt HepG2
P ZE R 2 7.5 9. 3 £%; Gardiquimod Hili4 6 h J5 , HepG2. 2. 15 4 fa#k v IL-6 F1 TNF-o mRNA 253k 7k -85 &5 7+
=, HEA R SRR (P <0.01) , 7 HepG2 4t 78 AH [ (1)l # F TL-6 F1 TNF-a mRNA Rk /K S Fh & R 8. (P <
0.05) ; 3% 48 h J5 ,IL-6 Fl TNF-o & [ 5 32 35 /K A8 b 5 H mRNA /K48 —2 (P <0.01), HepG2.2. 15 4tk 4
Gardiquimod #|3#/5 NF-xB p65 W.EAN7 3 A AN HEAZ H i 830, 858 TLR7 #0G /5 B 1A HepG2. 2. 15 4UfigH IL-6
Fl TNF-a #3635, #7% TLR7 1] REFE 2 BURG B M 48 0398 B A Bk 8 v % 4

[k#iE] B %H%FE; TLRT ; Gardiquimod ; HepG2. 2. 15 ZRAf#F ; 42 4 5 K+

[HEESFES] R392.11; R392.2; R512.62 [scktRERL] A

Role of TLR7 activation in IL-6 and TNF-« expressions in HepG2. 2. 15 cell line

Zhang Shengquan, Hu Daojun, Zhu Juanjuan, Luo Xin, Huang Hailiang, Chai Yu, Tao Qianshan (Department of Bio-
chemistry and Molecular Biology, Anhui Medical University, Hefei, Anhui Province, 230032, China)

[ Abstract ] Objective To explore the different expression of Toll-like receptor 7 ( TLR7) between
HepG2.2. 15 cells, which were stably transfected HBV gene, and HepG2 cells, and then analyze the expres-
sions of the TLR7-induced inflammation factors in HepG2.2. 15 cell line. Methods Real-time PCR was used
to analyze the different expressions of TLR7, 1L-6 and TNF-« between in HepG2 and HepG2.2. 15 cells. After
the cells were treated with Gardiquimod, a TLR ligand, at 0, 1, 3 and 10 pwg/ml for 6 h, the messenger ribo-
nucleic acid (mRNA) expressions of IL-6 and TNF-o were measured by real-time PCR, and the protein secre-
tion of the 2 cytokines was determined by ELISA after 48 hours’ treatment. Western blot analysis was used to
analyze the activation of NF-kB in HepG2. 2. 15 cells after Gardiquimod stimulation for 20 min. Results The
expression of TLR7 in HepG2. 2. 15 cells was about 30-fold higher than that in the HepG2 cells. The mRNA
levels of 1L-6 and TNF-o. were higher in HepG2. 2. 15 cells than in HepG2 cells (about 7.5 and 9. 3 folds
respectively) , even without Gardiquimod stimulation. After the cells were stimulated by Gardiquimod for 6 h,
although the mRNA of I1L.-6 and TNF-a in HepG2 cells were slightly increased ( compared with the control, P <
0.05), the increase of IL-6 and TNF-o mRNA levels was more significant in HepG2. 2. 15 cells than in HepG2
cells ( compared with the control, P <0.01, and with HepG2 cells, P <0.01). The cells were treated with
Gardiquimod for 48 h, the induced expressions of the 2 cytokines protein levels had a consistent changes with
the mRNAs level at a dose-dependent manner ( compared with control P <0.01). While HepG2. 2. 15 cells
were stimulated by Gardiquimod for 20 min, the nuclear immigration of NF-kB p65 subunit was significantly
increased. Conclusion The activation of TLR7 upregulates the expressions of the I1.-6 and TNF-a, suggesting
that the TLR7 might be involved in the pathogenesis of the viral hepatitis.
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Toll #£5Z {4 ( Toll-like receptor, TLR) JZ&HLAA&H 5
3 7 B HAthg D A 0 455 SR A 5 43 155 5K ( PAMIP) 1)
BRI Z R (PRR) M L B H AT 1k, B %5 10
Fl N TLRs, ASIA A TLRs 25 [F] () PAMP, 78 47 8%
Jerh BAERFIVERY . TLRT @ Gi 4 ik L,
PUIBEE RNA (ssRNA) AN 10 &%, TLRT 53
BeARZE & 5, 32 20 Ol MyD88 {5 5 ik 4%, 0 5
22 4 IRF7 \NF-kB 1 MAPK , i 5 F#2 (IFN« . B .
N ) 2 RAE F F (IL-6 \ TNF-o ) LA K DC 41 Jfd v i
CD8O Fil CD86 43 i, M T 145 i e i > o W5 &
PR H0 2 A i T A S MR A i TLR7 21k
ik, DT ST — N X695 75 1) s BUBR 2, TLRT FE0 5
SRR I B R R E R B H B4k
Bl TLR2/9 %5 5 Z BT & KA ' fHJE TLRT £ 2
T 98 04 2% 05 FF U] 2 SR AT AN T 48 0 AR BIFSE
BAETR TR E %5 Y 4 B BT R 9% % (hepatitis B virus,
HBV) FJ 4 itk HepG2. 2. 15 5 )9 4 il ¥k HepG2
TLR7 IL-6 1 TNF-« J& 5 17 7F 22 5%, [F B 43 7 TLR7
B A Gardiquimod 7% TLR7 J57F HepG2.2. 15 4 rp
WS B 5 Sl 2 R T B S RO RAE N 31k

1 #REFE

1.1 #H5& A

HepG2 J% HepG2.2. 15 4 fifl th A< = {7, Gardiquimod i [
Invitrogen 7y &) , DMEM % £ 5: ) H GIBCO 2 #&), RT i 7] &
(A3800) Iy H Promega 7 ], Real-time 7] & Wy H TaKaRa /2
AL ¥ i TaKaRa 2\ ) & B, Anti-TLR7 K2 4t 4% £F )2 85 H
(Lamin) ${&g [ Santa Cruz /> H],
1.2 7k
1.2.1 4iisss HepG2 K HepG2.2.15 HApF 25 ml 40
Muds ST, T 37 C, LI 100 mI/L i 4= 13 DMEM K555
5% CO, ¥5 5%
1.2.2 Real-time PCR #;ll TLR7 .IL-6 FIl TNF-oo mRNA 7K F-3%
ik FRIBURNS AT 0 B 55 40 S RNA JfG i cDNA 55
—HE, LL cDNA SHBHT, A 200 nmol/L 55 111 (1) Al
2 x SYB Green Premix, i {A&FH 20 wlo #E ABI7500 #Y7%¢ 5% &2 &t
PCR Y 4% 95 °C 15 s, 60 °C 40 5,40 MEFFE1T, Lk GAPDH 2y
WS, BATE RGNS Bk T & JE R 3k, 38T - AACH it

LKA (TLRT ALK Gardiquimod I3 5 4 JE4HL (JE TLRT
A Gardiquimod S HOREECER (SCHAL/XHIRAL =270 %) .
F1 WHEEPCR3IYFT]

HEH 519 )% 51 7B (bp)
TLR7 514 5'-TAGGATCACTCCATGCCATCAA-3’ 148
TUF5 149 5'-CAGTGTCCACATTGGAAACACC-3’

IL-6 U514 5'-GGTACATCCTCGACGGCATCT-3' 81
T34 5'-GTGCCTCTTTGCTGCTTTCAC-3’
TNF-a 35149 5'-TCTCCTTCCTGATCGTGGCA-3' 144
Fi514 5'-GGGTTCGAGAAGATGATCTGACT-3’
GAPDH 514 5'-CCACATCGCTCAGACACCAT-3’ 115

T34 5'-GGCAACAATATCCACTTTACCAGAGT-3’

1.2.3  ELISA # IL-6 #1 TNF-o 8 [ B /K E-32 34 B
i3, ELISA 4347 TL-6 HI TNF-o 7675 [ Bk 33k i 28
b BFLUIMAREFRANME L 100 1,37 °C 2 hy PRIEmEE 5 1
INAZE—Hi 100 wl,37 °C 1 hy PEEIEGE 5 O I A BEbR L4
100 wl,37 C 1 h; Pe¥WUE 5 UG A B €3 100 wl,37 C
15 min; fiIT AZIE 100 pl, BERRAL HL 68, B MREAR 3 N FL.
1.2.4 Western blot #:Jl] TLR7 &% NF-kB p65 i %1 L
AR A0 MR S AR A S x L REZE R
50 l,100 °C 5 min, SDS-Z¥ TN M Ik Mz B Jie |y vk (8 B
12% ) 4y B (A 5,120 mA HL i | A R 8 & PVDF I I
5% WNg Wi A 2 h, —$1 ( NF-kB p65 .54 1: 300, Lamin
1:500)4 °C 7%, ¥/ 3 W, —Hr(1:20 000) =& 1 h, k6
I ECL, B F o #0188 (BIO-ID BUS ST 85445047 o
1.3 %it5ae

BAURLL % £5 328, %A SPSS 11. 0 G it %k, [/l — 20 AR
)R B it ) LR I 25 0000, 2 AL 2 8] LR o R o

2 HR

2.1 HepG2.2.15 5 HepG2 %a etk P TLR7 mRNA &
B8 Fk kK-

Higfr 2 MR AR HepG2. 2. 15 J HepG2 41l , 474
MR 2 x 10°/ml Ji7 , 3EF0 T 12 FLH, 4421535 =29 70% il
o YN AR S 7 AN B B B AN A R 4, & Western blot 43
Mr .7~ HepG2. 2. 15 H TLR7 7K 32t = F HepG2 I (F 1),
Trizol $£HL4H L i RNA | Real-time PCR 43#fr TLR7 mRNA 7K,
BB 3 ANEAL, HE 3 R, R - AACH( - AACt =
4.89) AR AR E 5 YL HBV 4l ffu bk HepG2. 2. 15 7 TLR7 %
iR K22 HepG2 4 30 % (P <0.01),

1 2

c—— <—T.R7 12.0x10*

B-actin 4.2x10*
1:HepG2 Zm ik ;2 : HepG2.2. 15 Zm fiLkk

1 Western blot & il HepG2 #1 HepG2. 2. 15 41tk TLR7
EEMERIE

2.2 Real-time PCR #: HepG2 5 HepG2.2. 15 #m e,
P IL-6 #= TNF-o mRNA 89 £:X
Real-time PCR ¥ il HepG2. 2. 15 4fi Jifd tf IL-6 F1 TNF-a
mRNA F kK F4 HepG2 4l 43515 (7.5 £0.6) f(9.3 +
0.8)fF, LIRS (0.1.3.10 pg/ml) B Gardiquimod 1F H
HepG2.2. 15 F1 HepG2 4}l 6 h J5, B4l 3 & 1L, 2 I
RNA | # %% 5% ¢cDNA, Real-time PCR £l Gardiquimod i 6 h
J5 ,HepG2. 2. 15 4 IL-6 Fil TNF-o mRNA 7K -4 5% HRZH . 2%
Fh&E (P <0.01), HEA F 84K ¢ &, HepG2 41 Jfg i) IL-6 F01
TNF-o. mRNA 7K 54 Fr P+ (P <0.05) {FIE %A HepG2. 2. 15
FIERE(E2),
2.3 ELISA #: | HepG2.2. 15 #g i % 1L-6 F= TNF-
BGRKF R
ARIHEE(0,1.3.10 pg/ml) i Gardiquimod 1 FH HepG2. 2. 15
YA 48 h JE U iKW 4 ELISA 70, K5 3% L IE W 1IL-6 F0
TNF-o ()3 H 7K F-F 2 Gardiquimod ¢ JE (19 T i3 i FH &5 (P <
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0.01,/ 3) ,#&/5 Gardiquimod 755 HAE H Bk F- ikt A7)
HIRHCR

18" miig HepG2
16| L TNF« HepG2 bb
14k TIL-6 HepG2.2.15 ]
i TNF-« HepG2.2.15 _|
12f -
=10 I
= by
£ 8} Hf
56 b
5 4 o .
= ) 4a a
z o ag, a IJ_
olmem =M
0 1 3 10
Gardiquimod pg/ml

a: P<0.05, b: P<0.01,5x8841(0 pg/ml Gardiquimod) rb4x
2 Real-time PCR # il 7[5 % B Gardiquimod {5 HepG2 I
HepG2.2.15 A j5 IL-6 1 TNF-ao mRNA gJRiE&

200

mllL6
180 ETNF« a @
£ 160- 4 a
140- a
= =
120-
100
; 80 J.
5 60
= 40
~ 20-
0 0 i 3 10

Gardiquimod rg/ml

a: P<0.01,5 x40 (0 wg/ml Gardiquimod) rbx
B3 ELISA #&il| A [E iR & Gardiquimod {£F] HepG2.2.15 Afafg
IL-6 71 TNF-a & %A

2.4 Western blot #i NF-kB p65 I3 4%

HepG2. 2. 15 4 i3 25 Gardiquimod i # 20 min, 42 B &
4, Western blot 43#7 i 7x NF-kB #% 1 1k, H: p65 W87 A K&
5% R b # 0 (B 4), $27R% Gardiquimod fE 8 1E
HepG2.2.15 4fiffirh i) TLR7 {5 514

1 2 3 4
o - <—N - B p65 6.5x10*
r
T N - 7.0x10*

1 ~4 . Gardiquimod & E %1% 0.1 3 10 wg/ml
&4 Western blot #& il A~ [F] ik B Gardiquimod £ F] HepG2.2.15
4R 5 NF-kB p65 1B {7 N\ 1% =

3 itig

TLR ZEWE B B PR <1 2800, BAT o BE TR U
WK IS G 2> T K (PAMP) o %ifl TLR 52485
FRCIRSS & IR BERS LT 552 M 15 S AR A ITT 5 4 5
A= )220, B B K SR A e AR IR A M 1 B2 |
AL F 7= R A P S e i i v 5 RS R

TLR7 i@ 5 5 TR e R F-LL S DC 21l i)
B, DT VR4 8 BT, 6 B Ao B e 2 1 B etk
TR R P SRR AR T AR

AV & B 40 M HepG2 v TLR7 kAR H
%, 1M HBV JEe i JiF 98 40 L HepG2. 2. 15 v TLR7 %
KB TH S, o TLR7 GBS IR 51 4% RNA (ssRNA) ,
HBV 78 T 40 it 1) A K 2 2o A8 b BB A% 7 7 ssR-
NA,#&78 TLR7 n] BEFE B4 HBV J& Yy v Jk 7 85 B2 4E
o #E—20 03 8 & B HepG2. 2. 15 4l i b 1Y 1L-6 1
TNF-o mRNA 7K 335 i 3 & T HepG2 41 ifl, i1 94
HepG2.2. 15 o HBV {5200 ] GEJ& ik 12 10, (HiX —
RV P RS TLR7 Rk MG A 56, 4 TLR7 fifk
FIE 1) HepG2. 2. 15 4, RIS NF-kB %42, I
S 40 H T IL-6 1 TNF-o [l 353K, 112 TLR7 fip
PRI 1 HepG2 4 i v 3 195 /4> 41 i R 1) 32 38 AR
ATt HIE A HepG2. 2. 15 FHiE Bl i, ik L £ 7R
TLR7 7845 5% J8% Y i) JIF 40 ff v vl 8 2L A 3 224E .
NF-«B i 12 FEAIL AR Bl 187 25 8% e vh i S B4R, il ad
IR RESM TL-6 F1 TNF-o J2 5090 5 I8k e 2 75 Ik
i G I S N (T B AN . IL-6 RERS A E
HILAA DA TSR B 35 [ AR AP e 88 (10 7 46, ) st 12 20 PP A%
I 20 S5 32, AT 2 DT B VR T TNF-ac
REAS TP B A 4H LR 38 A5 A =5 40 6 1T 90 sl s 2 1)
AR BEE N IL-6 A TNF-o 36 fE 5 15 S At 20 g 1A
TR K T 1 235 I T 5 S e 350 R0 4 B 19 6 0E 2
JE2 R, TLRT 26 J BhHLAAR KSR f 3 A4 A5
G LN 2 ¥ B w AR A [R) it vl g o 5 5
(4 A AE R T35S 5 A R

AL T HBV FuE F YL 4n itk HepG2. 2. 15
W TLR7 % i5  # T &, TLR7 0% J5 68 9% )5 3))
HepG2.2. 15 4 i) FAR 532 [ i, PR ik TLR7 1] GEAE
IR B B T R EEAE R . ABF5E M H HBV
Fse e Yo A0 ik, XF HBV 8% 4s rh TLR7 W] REAF7E MY 1E
FHUEAT T A0 5007, 311845 58 4 )W TLR7 16 9% 75
JFF 96 o g B A BEAE . HBV S J5 el 375 3 JHF 40
Jfir TLR7 263k, TLR7 7£ HBV J&Ys v 1) % 95 25 % e
VMR 0 Th A LA A TR AR
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3D-CT MEER S 2D-EF M & 15 7 X3 51 A 3h Ak 12 BT B9 X Eb 53 4

oA ZEF AR RAKR B EN R, I’

(400020 K, BRI VLIL X 88— AR B& B A 22 ok

B 1365000, fEd =B, A EERF R AL M B AR — BBl 2 AMRE 400016 TP, T PR EERL 4B R 55— EE B 2250 RE)

[X@iR] 3D-CT (4 1 5 ; 2D-50F ML 15 52 5 N 3l
Joksga s Xof Loy #r

[PEZESZES] R8I16.1 [xuktrERE] B

Vit P B ke Tt 2 L ™ A B R A AR A R TS AR A
i, SO IERIS W S ROA R MO R, BT I AT T R
(digital subtraction angiography, DSA) DA & CT il 45 &5 ( com-
puted tomography angiography, CTA) S fifi PN 2 ik J8d )12 Wi 77
TR, WA A L BE L FRATE 115 61 [ % ik
[T 2 H 1L ( subarachnoid hemorrhage, SAH) & #47 T 3D-
CTA 1 2D-DSA f%F UASE, B AERE 2 Pk A5 75 806 T it A
BHKIE IS W SR ER I R

1 x&5H%

1.1 #FRsT%

W4k 2007 479 H 2 2008 478 H H PR BB A w5 — =
e 2 SMRHIIR 9 [ Ak SAH B35 3L 115 i, Horb 5 1% 52 441,
L 63 ] AW 17 ~ 76 % P-4 46.8 % o T A I (LR R
J&) BRI JE R B S S AT o
1.2 s R —f s

R SR BRI SR IR 2 IR A,
A DB BV IR SO0 TSI RAEIR . Hunt-Hess 328 1% 150
DA (34 i) AT 2% (61 f51) Ja 22 o kit CT - 4115 B0 - 2
W I 57 4910, i3 PN I 21 451, R A SR S B A G Nt L
PRt M R RBUK o 11S B, REFEAT i il He i 2 2 83
{51, A Bl PRI S 5 21 491

[BEEE] MBI, HIE: (023)89011151, E-mail ; sunxch1445@ gmail. com

1.3 3D-CTA # %

P BB AE A BRI 4552 3D-CTA fo ¢ . 4K GE AT
64 J212fE CT #L( LightSpeed VCT) }z AW4.2 TAE#, , W& & &
VA% (Nemoto) . $9H#i 285 HLJE 120 KV, HL % 250 ~335 mA , Jiig
T 0.4 s/r, 18015 0.531: 1, FOV 18 ~24 cm, 6% 512 x 512,
JRIELS mm, LS RS SR A 4E 5. (370 mg/ml) 4 Sk 5%t He 31,
J5 G A B 7 1] DN SR 28 51 2 B 2 A R DR HEA T, R
HSHT | AR BT K, 2 40 22 NRH B DA

5 N B BKORE (9 CTA 2 Wb o )« (D93 351 98 1K S8 7 AT Al
FIF >3 mm, QXTI <3 mm SRR TR AT VREE S IKOR
F SRR IS A BT CT 5 MR [ F 552 121
1.4 2D-DSA ¥ %

Ji A B eS¢ 3 DSA ARFTAR GRS T 1 847 2D-DSA
oty WRMSEAIEIEI]T 1200 mA BF 0 X Jeil, R
FiRiE Seldinger AR 28 B3 Ik 2 MR 4T A2 I 00485 165 5%, — ik
XU A S kR 3 ik, 454> B 9045 16 457 I R ARHs 25 &2
Y B BRI

P9 SRR B DSA Wbz« S kR BR Ak,
FOR BOREAE— TR, R, B A : O 3h ki1 1l 4557 B
PERCAS S 5 T BEVE RS ZE IR R BHARIE ik 2E . @3hBkEE 15
FEAERES AL
1.5 %itso

B k% A SPSS 13.0, %) 3D-CTA 5 2D-DSA [ #6 H %
022 S HEAT XK

2 #R

81 il fAE AT T A sl ke Je A A el A AR ZE R, F-ARIE S
(T#942 1)



