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[HHZE] HBY WESSIEMPZEE-FFS s 28 ( lipopolysaccharide, LPS) Z{ & M il 1
i (acute lung injury, ALI) KE TLR-4/NF-«B {5 S B AU, 5% SD Mtk KB 40 H, BEVL
A IE B B2 AT AR AL b FEORAR AR 2R AIG ML HPZ0 4, 454 10 L B IE 3 % BRAA A i s AR
PRERK R A IR LPS(5 me/kg) 45 AL AR 35 BEHT /5 4 3 R T T LA 2 mL AR 259 (55
IG5 0.59 g/mL SHLZERIA 5 me/ke) , HARAH T LASE R AEBE KIS ; PR S 42 2
I SR AT A B y B3 2 2 2RI RS BRI ZH 2 Toll A 52 4K 4 (Toll-like receptor 4, TLR4) | FAr
1 ZAKAH C IR 1 (interleukin-1 receptor-associated kinase-1, IRAK-1) | B ¥% 5% [H F kB ( Nuclear
factor kappa B,NF-xB) 2 1M & &, qPCR U i1 41 TLR4 IRAK-1 ,NF-xB mRNA ik,
SR LPS SERIH R BUIZH 2 TLR4 IRAK-1 NF-kB mRNA 35 FI18E 11 2635 14 5 T 1F % % IR 20
(P<0.01) , LA X FE2H 355 T SERAN A NP 2541 (P<0. 01 ) ;254 TLR4 IRAK-1 mRNA 3571
EAF KA G ZERMETCH B2 5 (P>0.05) , T NF-kB mRNA 283K F14E [ 3635 1t 5 T 28 K40
H(P<0.05), it IGIM AP E-FISXF LPS B ALL K EUKIBTiEVE T BE-5 HF 38 TLR-4/
NF-kB {5538 A X,
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[ Abstract] Objective To investigate the effects of supplementing gi and activating blood herbs as-
tragalus membranaceus and salvia miltiorrhiza on TLR-4/NF-kappa B signaling pathway in rats with acute
lung injury induced by lipopolysaccharide. Methods Forty healthy male SD rats were randomly divided
into normal control group, model control group, dexamethasone group, herb group, ten in each group. ALI
models were established by intratracheal instillation of LPS (5 mg/kg) , while normal control group was
instilled normal saline. 3 days before and after making the model, the drug (0. 59 g/mL herbs or
dexamethasone for 5 mg/kg) or same amount of normal saline was given in each group by gavage. Rats were
sacrificed after 2h of the last administration. Then the protein and mRNA expressions of TLR4,
Interleukin-1 receptor-associated kinase-1 and NF-kappa B were measured by reverse transcriptase
polymerase chain reaction and immunohistochemistry respectively. Results Compared with normal control
group, the protein and mRNA expressions of LPS groups was higher (P<0.01); compared with model

control group, dexamethasone group and herbs group was decreased (P<0.01) ; the expression levels of
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TLR4, IRAK-1 in herb group were close to dexamethasone group ( P>0.05) ,but the level of NF-kB was

higher in herb group (P<0.05) . Conclusion The protective and therapeutic effects of astragalus mem-

branaceus and salvia miltiorrhiza on LPS-induced ALI in rats maybe due to its ability to modulate TLR-4/

NF-kB signaling pathways.
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ZVERTH5 47 (acute lung injury, ALL) PIAfi-E
20 I AR 405 R 3 M 1S b PR 4 i IR T | il
LUK M LA Bz R 425 0 S84 07 93 N 98 o A O
AE APERE W 30 55 AE SR ALL ()™ 8 B B
ek A 2 390 Sy 2 M it 7K M 31 4 P 40 0L R A AT 7
WIS, S LA A fE FRENS . Toll BEZ A 4
(Toll-like receptors 4, TLR-4) J2& — Ffi ik 55 i &5 11 A1
58Sk, 1B 2 B (lipopolysaccharide , LPS) i
ANl NP TLR4 J5, 5% 48 MyD88 ( molecule
myeloid differentiation primary response gene 88) £
T BEZ SRR 1 2R (interleukin-
1 receptor-sociated kinase , IRAK-1) ififk , i ZSE i {5
5l A (TS AZ e SR T LT (nuclear factor-
kappa B,NF-«kB) o7 TEALEY NF-xB 5| & ZF % 5E
K & i T B, A2 45 i 988 IR A8 R F-o (tumor
necrosis factor-a, TNF-at ) , F1 4 & 1B ( interleukin-
18, IL-1B) & 14 % 6 (interleukin-6, IL-6 ) 55 | #f 1fi]
U A SR TR M A RE B IR B OE &
PO BT I P 2 BE AR ALL HRE G A R IR
A& BRAR MR RE , 25 D A 1 S IO, % il A A e
LRI VE L, 97 00 U0 5 LA 3 5L 3 i R
B 2R A 1 24 8 R - FH 2 B SR LPS B ALL
R B S it e 9 8 b 2 1 e B i L 40 p 58
i PR 10 5t O el 8 M 7 i 0 il 2 24 g 4%
P BN G 2N 05 9 VE R . 1 SRR I AF A
DL SR AR S u i — D B 5E B - PSP IR ALL
PEFIPL ] 2 75 8 5 34 15 TLR-4/NF-kB {538 5
W BB AT LPS VR 8 K Bl ALL AL
WEE 2 A I P 25 BT E-PE 2 X R Rl 2H 21

Supplementing ¢ and activating blood herbs;

Lipopolysaccharide;  Acute lung

TLR4 IRAK-1 NF-kB mRNA ik NE O RBEWE
W, B3 45 06 MR B IR ALL B9 43 FHL

1 HREFE

1.1 550

TEFH T H W4 8 3 1 Tt 4 SD MEME R 40 1, {k
Ji A (200+20) g, AN R 42 45 35 s 22 R
2 e 5255 3 W b o B, R AT IEYS . SCXK (F) .
20120004, K EAEW i 29 s i M) 55 1 RS
AT A A R ROK, E il 18 ~24°C 4
SHEPE 40% ~70% , B K 12 /NEHOE B 4EEE B
EEZ
1.2 E2RH]

LPS, Sigma A A, fit %5 12880; /% 4 Lt % 4,
Germany 2\ 7, it 5 K2208 ; Rabbit Anti-TLR4 (It
5: bs-1021R ) |, Rabbit Anti-IRAK-1 ( #tt 5 bs-
3194R) .Rabbit Anti-NF-kB/p65 (L5 :bs-20160R) .
o AR & (A5 1 sp-0023) ¥ [ b 5T B 2R
HEYIFE ARG R T, DAB B @i F & (P46,
ZL1-9017) ; RNApure #8 2l & RNA $2 L0 & (4t
5. 70621562 ) . M-MLV I First-Strand c¢DNA
Synthesis Kit( 4t :656666BB) . Green qPCR Master
Mix (k5 : 706084 XX) $4)1 F [ 18 A ) A FRA A
KB TLR4 IRAK-1 NF-kB M % GAPDH 5|4
Primer Express BTG, FHILEE 1,

1.3 FEUL

e 7% K % (RES3CS, g W o AR AR A AR ) 5
YIRHL(3E R 2016, LWSEREHRARNA);
FLHEHL AL 2RO IS AL AR T ) 5 5 R RO L

®1 5lHF5
Gene Forward primer(5—3 *) Reverse primer(5°—3 ) Length(bp)
TLR4 AGTTGGCTCTGCCAAGTCTCAGAT TGGCACTCATCAGGATGACACCAT 140
TRAK-1 AGCAACTCCAGAGAAGTCCC CTTGGGTGGGAATCTGGAGT 106
NF-kB ACATCCCTCAGCACCATCAA TTGGTACCATGGCTGAGGAG 145
GAPDH AAGGGCTCATGACCACAGTC GGATGCAGGGATGATGTTCT 116
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(1-15K,SIGMA ) ; L #E IR 48 ( DHG-9240A , It 5% fili
R A BRZA 7)) ; OLYMPUS BX60 i3 5 i3 &
%t , Image-Pro Plus 5. 1 K50 #r R4 ; SERT 5
1+ PCR 4% ( SteponeTM 272006169 1 | & [ Applied
Biosystem N H] )
1.4 259 Kbl 4%

T T L 24 AR B P S AL, P
PRy 2 ¢ 1, A 20 H fidf il 2 S 2 e v 24 B Sk W) B
Y, e kR A B A A O R S AE E IR K TR B
(60°C ) e L& A2 25 0. 59 g/mL AYZH R, Fi K B
5 R R AR A SR
1.5 Wt Fab sy

SD HEMEAR R 40 H, BEHL /3 B AE # % IR 2 B
XTHEL] b FEORAN A | 25 S IG ML P 2541, 4541 10 2,
HZG 2 K RRTE G ARG 3 KA KT LSRRG I 2y
2 mLEE (1 WK, &A1 0.59 ¢/ml) , HAHK
AR T UARIARRR A K, iSRRI s , 2G4
FBRTF LI IRIMAZE 2 mL(0.59 ¢/mlL) HEE | HiZE
KA R AR T LA2 mLHBZEKHN (5 me/kg) T
HE'E |, IE X REL ASTR X B4 K BR U R T DA A LR
K2 mL#ERE 1 IR/ R ESS3 R,

1.6 KB AL BRI %

SRHH LPS 2 & 208 T 1 A A ALL
RS BRIE R AL, A A A T E N
T LPS (5 mg/kg) Wk, KREH 3% &L L2 8
(30 mg/kg) M i v S5 R AT BRI, 1 7 R BRLAAD RN
TR EAEIE P UIF SR H 80, (<A 28, 1 mL
T A% R A ) I ) I LPS VW, 1 R KR
B BER I e A 4R 5, A8 LPS W WAE il N ¥ 50 41
A7, T EE 7 N 5 R SR Ml 4 R A AL, B
Xof RRAH K B4 b3 Oy 12k ) A0 T N T) 4 i 1) A 3
£k,

1.7 ARAREU

JIT A R B T A 1 I 56 3 ROMRIAR ., I 3=
Bl I AL B S5 B - 1S Rk, R 5 M s 5 BOR B
FEF LA A VR A4S T 1 T B TR A DI
H L b 10 4345 A - 80°C AR A7 & UK A
il T IH-2H20 AT 4% 22 58 PP S I A 1) 7 RO
[ E 48 /N
1.8  HlFEhn
1.8.1 KREUZHZ % TLR4  IRAK-1 NF-«B & [
FIRAREI P SABC el 4k 2R kA

il 26 23 TLR4 | IRAK-1 . NF-«B & (1 19 % 35,
400 f568E T 4k U0 R BEMLIE IR 5 AP s
WE — 3, 11 OLYMPUS BX60 W s &5 % £ K14
Image-Pro Plus 5. 1 EIQ 53 #r R G %t 485 R ik 1720 &
AT, 05 B it 2 2 A PE P SR A AR Ol 2
(10D) , LAYJ{EVE I iZ A TLR4  IRAK-1, NF-kB
EHRAR R F kB TOD (8, A HE Rk
W,
1.8.2 K M4 2% TLR4, IRAK-1, NF-«B
mRNA RIL W E  FREL - 80°C VR A7 1Y 2 i
100 mgZHZUR RN BRI 1 mL R 76K
TR AR AR U B A 2P BR AR IR RNA
FEFE 260 nm 280 nm WG EE(E (A) |, Aygy/ Ay, 7E
1.8~2.0, KW Frf2 B 50 RNA Al . B 1 pg
RNA, JITA Oligo (dT),, (0.5 wL') 1 pL.5xRTMix
5 wL M-MLVIl 1wl 4008 5 R & A B cDNA 55
—4, SRJE i R SRR SO B PCR HEAT 43,
Green qPCR Master Mix 25 wL Forward Primer 1 L.
Reverse Primer 1 wL.cDNA 2 wL #1 RNase-Free H,0
AL 50 wL AR R AT E 3 2L,
K H Comparative Delta-delta CT 7%, Lk GAPDH &[4
HNZ, X & FEA TLR4 IRAK-1  NF-kB mRNA i
FAR R B30T, TH5E RQ fH (27259 .
1.9 Zitepabi

KM SPSS 17. 0 et 8 3E 47 53 Hr , S5 5o £ 4in
DAME AR 22 (225 ) FRoR , A7 IE S 40 A0 A B0 R
FHEA R )5 227081 (One-Way ANOVA) , 10D %4f [
7 25 ] F 8 R LSD 43 7 i, RQ E 5
PZEAFFEA [B] Fb 8K F Tamhane” s T2 32, P<0. 05
FRESAGRITFEX,

2 FR

2.1 KEUHZHZsh TLR4  IRAK-1 NF-xB & 4
ik

TLR-4 £ [ 550 A7 T il 2 2 %) 44 i 55 R0 248 it
Wb BAYESE B o tr e e, WLl 1, IRAK-1 & F
BEFRIR TIHLA LU A ML 5T N , BHPE 2 €8 R A a5 400
B, WL 2, NF-kB 2R [ 3225040 1 Ml 41 20 40 i
J AN b, PHAE A € R bl B e JORIR, DR 3,
SRR X B2 LA, LPS 3R A BHPEAR 5 (B (sl
M) B B4 £ TLR4 IRAK-1 NF-kB & [1%i5
10D {E4 7R (P<0. 01) 5 SHERXS BE2H LA, b 2
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KANZH A R 2 21 B E 45 2 9800, TLR4 | TRAK-

NF-«kBA IR IBHFEAK (P<0.01) ;TP 2520 NF-xB &

F12e35 10D A & T H ZE K FA 4l (P<0.05) , TLR4 .
IRAK-1 FA T 225 (P>0.05) . L& 2,

Fz2 AR L P TLR4 IRAK-1
NF-kB £ H#ik (10D)

10D(n=10,x+s)

2
TLR4 TRAK-1 NF-kB
TE A R 0.12+0.02 0.11+0.02 0.13+0.01
TR X RE 0.40+0.06*  0.35+0.03° 0.43+0.05°
HhZEARAL 0.22+0.03*  0.26+0.24®*  0.23+0.03*
FATEIMP A 0.20£0.02®  0.24£0.20"  0.29£0.03%

. HIEW XTI AT, P<0. 01 ; SRR IR 4l o5 P P<0.01; 5
HuFEKIA HLEE, < P<0. 05,

AR R X IRYL B AR IR
C: BRI 5 D 2505 I 2541

1 LR EUTZHL P TLR4 8 (1355 (THC, x400)

s ? P
9" G e i ¥

T A TEH N B B BRI AL
C: B FERANA ;D 25 S ML 2520

2 KU KEIMHLS T IRAK-1 & 734 (IHC, x400)

WAL IEF XTI ;B TR o R 2 5
C: B ZERANA 5 D - 25 S ML h 2541

3 BRI ZIH NF-B #2635 (THC, x400)

2.2 KEM4HZ TLR4 IRAK-1 NF-«kB £ mRNA
Rk

5 1E B % B 4 He B, LPS i B 4% 4 TLR4
IRAK-1 NF-kB mRNA X} Fik & TR (P<0.01) 5
ESRIRIGT B ZH LR, i FER AN A b 245 2H TLR4 |
IRAK-1 NF-kB mRNA A %§ ik #08> (P<0.01) 5
FhZ52H TLR4 . TRAK-1 mRNA 263k 5 H ZE K AN 2H I
Bl 22 5 (P>0.05) , i NF-kB mRNA 5 T Hb 28k
FAH (P<0.05) , W# 3,

K3 FHHKEIGHL F TLR4 IRAK-1
NF-kB mRNA HH%} k& RQ fH

mRNA %35 RQ fH(n=10,x%s)

45
TLR4 IRAK-1 NF-kB
1E X R 1.00 1.00 1.00
RBORIXFHRZH 3.91+0.21"  3.39.£0.16° 3.75+0. 13"
HLFERPAZH 1.8120.15%  1.74.20.11  2.020.17*

ARG ZEA 1.9420. 17

TE S IE R IRALHAE, 2 P<0. 01 5 S AR IR AL HL AL, P P<0. 015 55t
FEARMALLEL,©P<0.05,

2.68+0. 14" 2.33x0.19%°

3 itig

Toll 32 R G5 2 e BE AR SF AR U 32 iR 22
— B R e R e 5 AR T G N A bR
B RERS IR RIS Rl JE AR O 4 TR, 41 TLR4 g
B R R S T B A 2 IS 4 R 1 2
43 LPSUM) O LPS J& T4 N 7 E A —Fh, BB 5]
REC TS Ay 22 A 2 I RN g g 25 R
ALPS S NEFEEA ALl iR T 0 &) 12
BT ALL WAL A2 pia s,
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V25 R W ALL ) k42 & J'¢ 5 TLR-4/NF-kB
T A TE AL VA OC , 259 T R R E S 0
HERENSE BB IA ALL PER ) TLR4 J&—Fhis
T2 AR T, 57 T 40 FE A/ 110 235 4 35K BB % 150 1) 45 e
S BELAAR A8 T 40 P A 25 A D 2 5 0 S Y B
S0, NF-«B {5 Sl mEE W N1, B4
5K A% SR D RE , BEAS JE h 24> 9 Pk 5L B
HFIE , S B M RAE K U0 TNF-o  IL-1 1L-10 [
B URURE T, M S 3502 3 A R0 S g o R0
IRAK-1 fE R 5 S P i E e B T 1
NE 1 AR B TRAK 005 h i — 51, B I
s I AT R AR B SR, S BUE S E A M
ik,

ARSI A5 57 AR TLR4 LN 43 T TIRAK-1
K AR 52 /K NF-«B b #F 5% 35 <030 I 25 %) LPS
WF ALL KR m, FRER DR, ENHA
LPS &5 iz 21 TLR4 IRAK-1 NF-kB mRNA
FIR I I N, AR B B A IR 2 SR LPS
T il 240 TLR4/NF-xB {5 5 18 B B 3% 4k, i
TE26 S M 2540 b, TLR4  IRAK-1 \NF-kB mRNA
FIRME ARIRYT R, Ui 7w sh ¥ 92 56 b 2%
AL 25 BIR LPS 5% ALL KBRS 1AL, 3
KPS A AT TLR-4/NF-kB 5538 B, DA 17k
D GRE DR 16 18, % fik I 3508 19 8 i 52 1 R 3 3L 45
Yi. (B ALL I RA A ZFMHLE S5, e
W6 Je 2245 T, WOG T 25 S0 Il Th 25 B iR ALL Y
HAthAE AL AT 2 — 2252
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