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B RUEL il 7 238 B 25 0 B B /N B TLR7
MyD88 .NF-kB mRNA K & [ 35 (1 5% i

x| #? omar Eadmt Eest %2 B s kA e’

WE BR RGNS M AR E 2oy 23R B s A 2 T AU EE Ak (FMA) & 42 s 5 48 42 4m e
Toll # % 4 7 ( Toll-like receptor 7, TLR7) . # # % 1 B -+ 88 ( myeloid differentiation factor 88,
MyD88) .i# &4 B F Kappa B (nuclear factor-kappaB,NF-kB) mRNA Z & & Rk 9% h, Hik ik
108 AR MG H 9 M EFA AR AR A F ] ®2h4,2.5 g/(mL - d) ], B E M
Z(PH1)&H. P AH F21[3.762.1.881.0.941 g/(kg - d) ], BEAFEF(FH2)H.F LA Z4A
[4.368.2.184.1.092 g/(kg - d) |, #4812 X, ¥ &4 RN LEk4 RS, E 74000 0.05 mL A2 3
Kk, A &2000.05 mL 4LD50 F k4 FM1 A il F 8 g R B RAE100%., BFEE2h
MR, EFE AR MR F AEMK, 0.2 mLIk,1 kid, &L TM4 £, KA RT-PCR K& & 40 48
TLR7 .MyD88 .NF-xB mRNA %%, & i Western blot % & #2822 TLR7 .MyD88 .NF-kB % & % i /K
P, BER 5 EFLLE, BA M TLR7 .MyD88 NF-kB mRNA & &4t (P <0.01); 5 k4, B 25
4, F %1 5. F KA F 4 TLR7 .MyD88 .NF-xB mRNA % & & % ik 4% (P <0.05,P <0.01), %+ % 2
. P ##4 TLR7 NF-kB mRNA & & & & &k %4& (P <0.05,P <0.01), % % 2 &+ # %41 MyD88
MRNA % ik %1% (P <0.05), %% 2 ¥ 7 84 MyD88 % & & i /& (P <0.05), ¥ 25 2 {& 7 %41 TLR7 .
NF-kB & & & A BEAK(P <0.05) , 5%k, P25 1 kA &4 MyD88 & & & ik 54K (P <0.05), ¥ 2§
1 AKF 228 NF-kB & & RZHEK(P <0.01) ;%252 & . F &M 24 TLR7 mRNA & & & & ik A& (P
<0.05,P <0.01),MyD88 % & £ A BA&(P <0.01), F 25 2 /&A1 Z 4 NF-kB mRNA & % & & & 4K (P
<0.05,P<0.01). &t HREMH B EMEFDL P A Fiei@TAF MyD88 4 #1149 TLR 1254 %
BT NF-kB &, K BERABREFGER ., SRR EM 7 AR THEFLT

KB RN EM T R R R Toll 2k 7

Effect of Shufeng Xuanfei Recipe and Jiebiao Qingli Recipe on mRNA and Protein Expressions of
TLR7, MyD88, and NF-kB in Mice Infected with Influenza Virus LIU Qi'*, GU Li-gang',LU Na-
na', ZHOU Xu-peng', WU Jun', QIU Ze-ji', ZHANG Hong-chun®, and CHAO En-xiang® 1 Viral Dis-
ease Prevention and Treatment Laboratory by Chinese Medicine, Basic Medical College, Beijing Univers¥
ty of Chinese Medicine, Beijing (100029 ) ,China; 2 Department of Inmunology and Microbiology , Shanxi
College of Traditional Chinese Medicine, Taiyuan (030024 ), China; 3 Department of Lung Disease, Chi
na Japan Friendship Hospital, Beijing (100029 ) ,China

ABSTRACT Objective To observe effect of Shufeng Xuanfei Recipe (SXR) and Jiebiao Qingli Rec-
ipe (JQR) on mRNA and protein expressions of Toll-like receptor 7 (TLR7 ), myeloid differentiation factor88
(MyD88), and nuclear factor-kappaB (NF-«B) in mice infected with influenza virus FM1. Methods  One
hundred and eight mice were randomly divided into nine groups, i.e., the normal control group, the model
group, the Oseltamivir group (at the daily dose of 2.5 g/mL), the high dose SXR group (at the daily dose of
3.762 g/kg), the middle dose SXR group (at the daily dose of 1. 881 g/kg) , the low dose SXR group (at the
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daily dose of 0.941 g/kg), the high dose JQR group (at the daily dose of 4. 368 g/kg) ,the middle dose JQR
group (at the daily dose of 2. 184 g/kg), and the low dose JQR group (at the daily dose of 1. 092 g/kg), 12
in each group. All mice were mildly anesthetized by ether. Mice in the normal control group were treated by
nasal drop of 0. 05 mL normal saline, while mice in the rest groups were infected by nasal drop of 0. 05 mL
influenza virus strain FM1 (LD50). The successful modeling rate was 100%. All medication was performed
by gastrogavage 2 h after infection. Distilled water was given by gastrogavage to mice in the normal control
group and the model group at the daily dose of 0.2 mL, each time per day for 4 successive days. mRNA
expressions of TLR7, MyD88, and NF-kB in the lung tissue were determined by Western blot. Results
Compared with the normal control group, mRNA expressions of TLR7, MyD88, and NF-«kB increased in the
model group (P <0.01). Compared with the model group, mRNA and protein expressions of TLR7, MyD88,
and NF-«kB decreased in the Oseltamivir group, the high, middle, and low dose SXR groups (P <0.05,P <
0.01); mRNA and protein expressions of TLR7 and NF-kB decreased in the high and middle dose JQR
groups (P <0.05,P <0.01); mRNA expressions of MyD88 decreased in the high and middle dose JQR
groups (P <0.05); protein expressions of MyD88 decreased in the middle dose JQR group (P <0.05) ; pro-
tein expnessions of TLR7 and NF-«B decreased in the low dose JQR group (P <0.05). Compared with the
Oseltamivir group, protein expressions of MyD88 decreased in the low dose SXR group (P <0.05) ; protein
expressions of NF-kB decreased in the middle and low dose SXR groups (P <0.01); mRNA and protein ex-
pressions of TLR7 (P <0.05,P <0.01), and protein expressions of MyD88 (P <0.01) decreased in the
high, middle, and low dose JQR groups; mRNA and protein expressions of NF-kB decreased in the low
dose JQR group (P <0.05,P <0.01). Conclusions
lating the activity of NF-kB through adjusting MyD88 dependent TLR signal pathway, thus fighting against in-
fluenza virus. SXR was more effective than JQR.
KEYWORDS Shufeng Xuanfei Recipe; Jiebiao Qingli Recipe; influenza virus; Toll-like receptor 7

Each dose SXR and middle dose JQR could down-regu-
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[, 519t e T A TRAF A, M-MLV i
sfiifl & (TaKara, HZ) , RT-PCR # #5357 & (db
ST HARA RS H]) ,Agarose (Promega, 3¢
) ,DEPC (Sigma, 3£ &) ,100bp DNA Ladder (dt
HEXSEYEARARAA), TLR? fft A—hi(dt
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(CST A H], 475 :4764S,#it5:0033 ) , HRP #xic 11
FPi 196G —ht (bt R & A A, ]S ZB-
2301,41t%5:101844 ) , & [ i 4> T & Marker ( F [H
Bio-rad, 7% 5 :161 - 0374 ,41t5:310007919) ., RT-
PCR {X(ABI 7500 3 [H) , 2 Hfa i LUk 1Y ( Bio-Rad
EH) BB R RS (BINTA dbnt) g TAE G
(b as e A wl) , B K7 (JA3003, [iff
TR 2= A A PR R ), i #AHE i 55 55 46 ( DHP-
9052 A, g —fERHEARA A , i EALER 434t
{¥ (Image-Pro Plus Analysis Soft ware) ,4 “CAILiii
FEE DAL (Thermo E ) , IR L AN G T
(Biophotometer f#[H ) ,

5 BN A Moy a1 108 H
ANER, BERILA: R O 4 I 4, TR 4, Wi R ML ) b 5 i
P (VU2 s E M (25 1) &[0 3. 762 g/(kg

-d), MM FIGIK 2 57l E ] [1.881 g/(kg -
d) ] &5 0.941 g/(kg - d) J 4, il =3s oy (F
2j2)m[4.368 g/(kg - d) A2 FilmIk 2 1]
H1[2.184 g/(kg - d) ] fEFIH[1.092 g/(kg - d) ]
41,12 Ho 541/ BUH 2 Bk iz B R e, 15 % 41
PL0.05 mL A= FHER K S, R & 4100 0.05 mL 1y
4L.D50 (AR ) i B B FM T BRI T S Sk e
AN i N R B, R BIAE T

6 THimsk RYJ52 hBEESZ, FwEd K
RUZH WEH KK, V2 A VE E B R R A b
(2.5 g/d) FZIEN 5 /N B 3R 1 R B 25 245 ) i, LA
ISR S A e A A e e A IR . At 6 4 43l vE
B B A BT Iy 2 v AR R s B
T2 b KA 1 k/d,0. 2 mLAK, iELE T 1 4
Ko

7 REAR RO TISERIGEEEAEEKS h,
FRRER M EIE , To AR ECA I, A7 T A P H o

7.1 Jili#H4 TLR7 .MyD88 #il NF-kB mRNA #%
K RO RT-PCR kil E . TRIzol #EHU
ZHZE RNA VBT pg mRNA S 20 wl R 21
cDNA #1055 2 pL #17 PCR ¥4, PCR ¥~
B8 .94 CHIAEE 1 min, 94 C 85,60 C 34 s,
40 MER, BJ5 2 72 C10 min &ML, 5195
TLR7 I Ji%:5-ACGCTTTCTTTGCAACTGTG- 3', F
Ji: 5'-TTTGTGTGCTCCTGGACCTA- 3'; MyD88 |-
Ji#: 5'-TGGTGGTTGTTTCTGACGAT- 3', T iif: 5'-
GGAAAGTCCTTCTTCATCGC- 3'; NF-kB I {if: 5'
GCTACACAGAGGCCATTGAA-3', Fij¢:5'-TCCCG-
GAGTTCATCTATGTG- 3", Xt & fit 2 74T g 4 #r

53

7.2 JWiZH4! TLR7 \MyD88 } NF-kB &[4k
¥l >R A Western blot #:3f, B 100 mg fifi2H 41
FEAT W D B B B by oK I A 24 % &, Brad-
ford iR . BUSHEE 40 ng, LA 5 x FEML G2 o
WRHECF EAEARRS , WK T 5 min i A8, k-
¥, SDS-PAGE Hivk (4l 80 V, 73 EfKE 100 V),
T H I AU B (30 mA ,90 min) ., 5% TBS-T Jii
NEWSR B JE I A—Pi,4 Cid#d, TBS-T vk vk
10 min, 3t 3 %, A HRP #5120 —41,37 CHE¥%
60 min, ¥ PVDF % ECL IR AT TR T IR%
HE 5 min, X LB, 4 Wi 8w HA e W
g5 W H] Image-Pro Plus (IPP) {4 % 41 4 1K 4
1) B B Sl AT K BE 43 BT, 25 H Y 25417 5 GAPDH 1Y
KB LB R H 8 AR 3Rk 1

8 SZiitsEirik  HdER M SPSS 17.0 Ab3,
THE TR Dix s 3278, 1o & M LU B R O 2293 0
e BIRTT AL S 1E R AL LR A R ) LA N One
way ANOVA #5521 1]t LSD 2 H 43 #ridk
P <0.05 A ESALITFE L,

# R

1 KR BT 24 ~48 h
J&i , BRIEF 4150, 45 417N B AN [RVRE BE 1 Tt i R, 3=
BRI WP AR DA . 3 ~4 Kimfe i, (K&
TR R IR B R 26, oK BB ET >, T
TR, PG/ R R 1 B 2 IR /INER A .
A N A A R R R LR ST

2 KA 4 TLR7 \MyD88 . NF-kB mRNA
FAEEFIRB (F1, B 1) SIER 4, Rl
TLR7 .MyD88 .NF-kB mRNA A7 (P <0.01) ;5
PRRUZ L, DY 2541, TR 25 1 & P KGR L TLRT
MyD88 .NF-kB mRNA & 7 [1 % ik F# Ik (P <0.05,
P <0.01),%25 2 & 7l &4 TLR7 .NF-xB mRNA
LR AFGERER (P <0.05,P <0.01) , 1245 2 & bl
41 MyD88 mRNA Fk[FIK(P <0.05) , 124 2 Hi|
2 MyD88 |1 KB FEIL (P <0.05) , i 24 2 fik5l it
4 TLR7 NF-xkB [ FAFEK(P <0.05) , 5752541
P, Hh 2 1 AR 40 MyD88 25 11 K ik FE Ik (P <
0.05), 24 1 i K54 NF-kB & [ &R (P <
0.01) ;245 2 & p K7L TLR7 mRNA KEE £
AL (P <0.05,P <0.01),MyD88 & |1 % ik F& 11
(P <0.01),+H24 2 X140 NF-xB mRNA %
TKREAG (P <0.05, P <0.01) .
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1 HK4/MR TLR7 MyD88 \NF-kB mRNA KHEHERLEK (x+s)

A5 il n  TLR7 mRNA TLR7 & MyD88 mRNA  MyD88 #[1  NF-xB mRNA  NF-«xB &M
EH — 12 1.1:0.3* 0.2 0.1 1.0+0.3"" 0.2+0.1 1.0+0.1"" 0.5+0.1
HLH — 12 7.4+1.6 0.9£0.1 3.4+0.9 0.8 +0.1 2.2+0.4 1.6 0.2
[ 2.5 g/d 12 3.2+1.7* 0.3+0.2* 1.6+1.1* 0.5+0.2*" 1.2+0.4"* 1.1+0.2*"
251 EHE 3.762 g/(kg - d) 12 4.2+1.0* 0.4+0.2* 1.9+0.9" 0.6+0.2"" 1.1+0.1*" 1.2+0.1*"
i 1.881 gl/(kg - d) 12 3.6+0.3"" 0.4+0.1"" 1.4+0.4*" 0.5+0.2"" 1.1+0.2*" 0.9+0.1*24
(il 0.941 g/(kg - d) 12 3.5+1.2*" 0.4+0.1* 1.0+0.3"" 0.3:0.2* 1.0+0.2** 0.8+0.1"2%
2k 2 mE 4.368 g/(kg - d) 12 5.3+0.9"%  0.7+0.1"% 1.8%1.3" 0.7+0.2%%  1.4:0.3"" 1.2£0.1**
il 2.184 g/(kg + d) 12 4.9:0.3* 0.6+0.2** 1.60.8" 0.60.3"24% 1.3:0.7*" 1.1£0.1**
ik 1.092 g/(kg - d) 12 6.4+0.7%%  0.8+0.2 %% 2.9:0.7 0.7+0.2%%  1.9:0.3% 1.4+0.2*22

T SEAYLHE, TP < 0.05,7 P < 0.01; 574l 4, “P < 0.05,%%P < 0.01

1 2 3 4 5 6 7 8 9

T OWIER 412 RIS N PEZ41:4 -6 43 2 1
L KRR 7 -9 SR B Ry 2 i b AR
1 F4/NE TLR7 .MyD88 \NF-kB & FIAX ik
Wi

LI 7 1) 22 2R Mk 1 WE A% 1 1R 4% (polyuridine
sSRNA )i i3 N AE R R A, ssRNA Jik 7 /b5 8
FITE N AR — 7 il A %) 1R 1 20 5% v 8 i, DT 3 AL
TLR7 . AWM 2R (pDC) KiE ik TLRY |
TLR8 #11 TLR9., if{kiy TLR7 4725 MyD88 Z N ik
Hr B TLRY {5538 i, it — RN R NG 5 5
3% % NF-kB \MAPK %5, 53 TNF-o . IL-1 2548 4 1
M FRPTR TR A AR T R, 25
ST G e N 2E, 5| R e e R . D AR R,
MyD88 & TLR {5 & il #% rh & 2 i #% 3k & 11 4>
T4 NF-kB JEVF 220 B L () — PP AR R o 370 JaK
TR A, TR NF-«B (3% 1L,

G AV I R 23 L 2 v H AT R e SR B
HARIZ I T7 , 16 I RSB UG T RT3
ARG B FERR VT AP 5 256 B VR FPLA . SEae 45
SR RVE Bl 7 45 751 5 2EL R A % 1 L v ) R 4
i3 Y MyD88 K #i i TLR7 {5 5 1% S % ~ 1
NF-«xB &%, R DU # i /E -

ARSI A5 AL 5 RN 245 E O 1) 2 R SE g
FATREL, FFFRRT, B 2 R RS 5L 50
A B RO FM 85 T e R
2518 S 3o R PR S50 2 R AT D R AR R 7 NP
(IR, NI 3 2 B AR N ) A BIF 9 3R ] 25
RSN (A AE EE R R ) 8 >

TNF . IL-1(IL- 6 /7™ A=, 410 il it Jeoi 2 B g Ji5 1) R AE
JBE o I RATF S 2 B AR S BRI RR A 0 H i % HINA
EYE A BT R R CE T A R AR
G o e 1 e L A RN Pk N e A
IS B H 2 BEPD ) AR PR, Uk e PRI, 4
B GE R H R

R TR G EU A R 24 RO AR TR 4 T
5T AR B Y 256, IS FMA il 8 /)N B Al 5
) R B A ARk . 45 R 3 B g KU il
FfiE 2T B /N AR A M AL 4 4, S
BRI R A G4 X (P <0.05) , BBV it 4
U, HRE I 5T S SO A R XS iy
i3 Fh i IFN-y, FEAIG IL-4 KF, 200 Th1 /Th2 -4,
VBRI L S BRI, L R R B

PR T3 245 X8 B 1 i B4 A — 2 WO, i U il
J5 AT SRR R PR 2 mRNA K R GA
Ko Hogi RUCE il 4 551 5 4 TLR7 . MyD88 , NF-xB
MRNA 595254 HA s R e g it 2 3, vk iz g5 )
VUG ERAY . B SERE BT LR E S A 51T
R N(P <0.05) . B KU il o /N7 o s S0 o A, i
FEH B HA A e . B RCE 7 136
PR TR 208 7 o ZEDUIR B 2 B e v i A7 Wi
L 1SS TLR WfE 5565, HAME 530 i 1 A
TAERSE AL St — B ks, TLR {5538
R T A R FAR AR Mk S B AR . B TF
X TLR BFFERITR A, 255 9 B L 11 0 1 ik filf, 0
FEPU RS 8 75 5 1 3 TR SO =2 [R) A A ELAE
A KB 2l 25y i AR A U A S

2 £ x #t

G I o5 1K 3 N v W A S R R B W
H3N2 (R4 Y4l T TLR7 {5 S5l Bk J]. o
HerhEZ 25,2010, 25(2) : 194 -197:

(2] JyzyRG LR, Bk , 4. SO EERTE 8 FM1 it
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FE[D]. dbnt: deathEZ R ,2012.

W ¥R R, % A E Y IR
SN R R R AR R A [ J ). P E LR,
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