CN 43-1262/R "W E S kaEfb 24 7E 2013 4250 21 B4 7 W 577

[XEHS] 1007-3949(2013)21-07-0577-06 - LR -

TLR4/NF-«B {55 1 9% 75 3 B bl = 'S
ERFFESRECOILIEE R

e, B, KER, THE', 8w, K &', KEHE
(ZTEFR1. ChEHMMEELLRET,; 2. F—HWEERCAH, T 744 MF 121001)

[XBBIF] HEFTH; FRFLEKRE;, <SWEFE; TLR4/NF-«BZ5@%
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[ ABSTRACT] Aim To observe the effect of TLR4/NF-kB signaling pathway on astragaloside IV inhibiting myocar-
dial hypertrophy induced by isoproterenol (1SO). Methods The ISO [5 mg/ (kg + d) ] was used as myocardial hy-
pertrophy models by intraperitoneal injection.  Sixty SD rats were randomly assigned to the following six groups (10 rats for
each group) : normal group, ISO group, ISO plus astragaloside IV 20 mg/ (kg + d) group, 1SO plus astragaloside IV 40
mg/ (kg + d) group, ISO plus astragaloside TV 80 mg/ (kg + d) group, ISO plus propranolol 40 mg/ (kg + d) group. Ad-
ministered groups received continually intragastric administration for 3 weeks, and ISO were intraperitoneal injected as long
as 2 weeks in the day after that. 3 weeks later, heart mass index (HMI) and left ventricular mass index (LVMI) of rats
in each group were measured. HE staining was used for measuring transverse diameter of left ventricular myocardial cells
(TDM). RT-PCR was used to quantify mRNA expression of ANP and TLR4, Western blot was used to quantify protein
expression of TLR4, p65 and IkBa in the tissue, ELISA was used to quantify TNF-« and 1L-6. Results Comparing
the ISO group with the normal group, the differences were in the followings: the HMI and LVMI were significantly increa-
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sed, the TDM were increased, the protein expression of TLR4 and p65 were increased, while the IkBa were decreased; the

expression of TLR4 and ANP mRNA were increased, TNF-a and I1.-6 in serum were significantly increased.

Comparing

the other 3 groups (ISO plus astragaloside IV) with the ISO group, the differences were in the followings: the HMI and

LVMI were significantly decreased, TDM were decreased, the protein expression of TLR4 and p65 were decreased, while

the IkBa were increased; the expression of TLR4 and ANP mRNA were decreased, TNF-a and IL-6 in serum were signifi-

cantly decreased, and the differences were positively related to dose of three groups.

Conclusions astragaloside IV

has a protective effect on cardiac hypertrophy induced by ISO, which is partially referred to inhibiting the TLR4/NF-kB sig-

naling pathway and more than attenuating inflammatory effect.
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LR 2 DR -2 2k 1 i 7 3k 26 48 X 3 B i
PG R AE {5 55 B R UE A% N kB (nuclear factor-
kB,NF-«kB) Z 5.0 WURER I, 1 Toll FEZ14 4
(Toll like receptor 4, TLR4 ) W J& A 3.0 ILAE J& R AE
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1.1 SEREhY 2@k

EESD KA HELIR, 4 ~6 B, KE 200
+20 g, BT TEF IR LR 504 F R, s 4 A 4%
iE5 & SCXK (17)20030007,, # & ¥ 4 & 825 (46
JEK T 98% , ik #B B A M B HUR IR 2 8] ) 5180, %
2 /R (% B Sigma 2 ), M F 33 E F o tumor
necrosis factor-o., TNF-o0 ) 1 & 48 . /- & 6 (interleu-
kin-6,1L-6 ) , ELISA i 7| & (R&D 2 7 ); TLR4,
IkBow — 40 (At R AR A AR AR A ) 5p65 —
. ( % [# Proteintech Group /A 7] ) ; Trizol & 7| . RT-
PCR KAl &(KZEFEHNE ), HMRAHH
FE AT 4L

1.2 Zh¥EEG & SRS ERBAFIE

SD KR 60 A, MAlg A6 A, HFH10 R, EF
X BE 41 IS0 41 150 + 8 & W 20 mg/ (kg - d) 41,
ISO + # & ¥ 4 40 mg/ (kg + d) 41 . ISO + # ¥ ¥ #
80 mg/ (kg - d) 4 1SO + & 2 7% /K 40 mg/ (kg - d)
B, FEFEXRA VD ARTEAEZNHE, 4%
HESEFIE,GFTHRE 1 REBEEEHISOS
mg/ (kg + d) 2 JA; EE# X B4 F0 1SO 4 K R4 H %
FHEGRN 1% R F L FHEENET, EFHE
4 B8 4T A B RAR B R 3 R K,
1.3 DEEESHENE

FRARKE, EEEH 10% B4 1 g/kg, #
IR, A0 F R B 2 mL, E N kSR A A TR
J6 e AT & A E L #247,4°C 3000 1/min B8
10 min, B _E & & F -20°C ok 45 R 7, 0 B AR A&
Ja B G BE, BT 300 iE B [ B 4 4 FE o 4, PBS 7E I
B, REARTEREACE, TEARAEELE
T, BERARECERGERKRELCEEE
(left ventricle weight, LVW ), i+ & & & 48 # (heart
mass index, HMI) #7 & 0 Z i & 48 4% (left ventricle
mass index, LVMI) . # — 3 2 &£ & Z LR A2 8 T
10% PHFBEZT RFEEAREFHE, LW
LR AT -80CHR A A T & g trill 2
1.4 ZEOEOHEMEERHNE

MEBEEEEHN A ENS 0.5 cm, 0B
WEBRA, FAEEaE VA HE £2€ 5, LET
WME A LR EFE A, 7 400 B THE, &
K AL 10 MLE, BN EFES M,
P 6 4 A B BELAZ LT 4 L S, B 4 % , B Tmage-
PRO Plus 2% #4314 AN 20 j ¢4 T AR, BCF 3448 =, i
BN H L ARG B AR, B A E 0 AL B AR
12 ( transverse diameter of left ventricular myocardial
cells, TDM) -3 {8 ,
1.5 RT-PCR #&il > ALZA 2 ANP #1 TLR4 mRNA
Ri&

A Trizol % BLG ALAL 28 RNA, %5 ok
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FEAT Asy/ Ay 68 RNA S AR JE , LA 1 pg &
RNA, #EAT 3 42 K, 3 4 F 4 14 :30°C 10 min,42C
30 min,95°C 5 min, L. GAPDH % W % ¥, % it 8l
#1. GAPDH ki % AAT GCA TCC TGC CAC CAC
CAA CTG C, T % GGA GGC CAT GTA GTA GGC
CAT GAG GTC, ¥ # 7 4 550 bp; TLR4 L Ji# & CTA
TCA TCA GTG TAT CGG TG, i # CAG TCC TCA
TTC TGG CTC,# %4 7= 4 186 bp; ANP L i# % GGG
CTC CTT CTC CAT CAC, i % CCC TCA GTT TGC
TTT TCA, ¥ 3 7= 4 344 bp, It # F A R cD-
NA 1 pL #47 PCR ¥ ¥, TLR4 # PCR R M 4 1+
H:94°C 30 s,57°C 30 s,72°C 1 min; ANP # PCR X
B4 4 :94°C 45 $,55%C 50 s,72°C 75 s , fEFA
B4R 5 B10 L RORL S 4 YEAT 1. 5% 35 T BE
Jie Lk, PR e B R AT R R XY RT-PCR = 4
WL K A AT T
1.6 Western blot JUTELALZEZR TLR4 . p65 F [kBa
EA=E SN

HEOS LA L (45 mg) T R EP & | Jm
N\ 200 L RIPA ZE#E 7, 3 RE 41 4 J5 Al 4B 75 % B
PO 30 s, vk _E 7% & 30 min,4°C 12000 x g & & 20
min, # B EWF R, BCA F#HATER AR E I £ £
HEME &4 TITES 45N RE & e
AL EEEZ T E 160 pL, B An 40 wL 8 B 4
HAE B 4 min, WK - AEIAT SDS-R W M Bt iE % ik
90 V 18 JE B vk , W 2 Marker %% 30 1 51, AR 48 7 F &
A ERk, ¥FTEREARGERBRAERE,
AL, EE EBAN > FENE E 25 E T 1:600
B0 %40 K Bl TLR4 , p65 #1 IkBa — 40 A R ¥,
A°C 2R T, A PR E R R m N 1: 1000 i B Hy
ZHLEKREER W REECE R RER R, R R
fm ECL 2 &, EALAN
1.7 ELISA #Mlf&F TNF-o #1 IL-6 &£

A RE 4 T 4% B ELISA R 7 & ¥ W 3 #A4T
BAE, I BT R A & T T £ 8 20C ~25CHF A,
B 96 TR B, 4 A N 50 uL AR 40 plL
HFUNFERO3TRPOMLFRA) TREILE, R
B0 pL R EAF M A S FLE 37CHEF 1 h, B 1
WA, ER3 R, MANEERAF B, EEBEEF 10
min, & FL A N A bR, A B 3 BEAR L 450 nm K
KB BB A, % # v o &, IRIE B AT KRB
FEAE T ATt & AR AR R R
1.8 SitZEAHE

B +s X7, S AR EEBAHL XA £ HF
%7 £ M LSD %,

2 # R

2.1 HMI #0 LVMI By 254k

5 1F W % IR 4] B &, 1SO 40 HMI 36 hn T
38.55% ,LVMI B4 1T 40. 41% , 223 H G it mE L
(P<0.01) , RUABHRIG 2 KT, 5 1S0 AL, &
EEH 80 mg/ (kg » d) I 25K /K 40 mg/ (kg « d)
BEMSRLM R HMI Al LVMI B934 (P <0.01) ,{H
FHZE T B 2Z (P >0.05), & EHIF 20
mg/ (kg « d) THXF 1SO 753 T £ HMI F1 LVMI
BERTC B A HIAE (P >0.05) ; B E AT 40
mg/ (kg - d) T & AT HMI A1 LVMI I F 1SO 41,
EIRIA . T IEH R BRZH (P <0.05) . {6 5 1
AT AP 1SO Bl LHURE (% 1),

F 1. BEEHEENKE HMI 1 LVMI BI2208 (% £5,n =10)
Table 1. Effects of astragaloside IV on HMI and LVMI in
myocardial hypertrophy rats

At HMI(mg/g) LVMI(mg/g)
IEH X Rl 2.62+0.18  1.93+0.19
180 4 3.63 £0.20°  2.71 £0.33°
IS0 + B EEH T 20 mg/ (kg - d)#  3.48 £0.25  2.59 £0.24°
1SO + #EEHH 40 mg/ (kg - )4 2.96 £0.19" 2.38 +0. 18"
1SO + T EEH 41 80 mg/ (kg - )4l 2.67 £0.20°  1.99 +0. 18¢
1SO + WZEWIK 40 mg/ (kg - DA 2.64+0.22¢  1.96 +0.17¢

a i P<0.01, 5IEH XA LLE b 4 P <0.01, 5 1SO HILE ;¢
P <0.01,%5 1SO + H 20 mg/ (kg - d) A HEK,

2.2 DAELREERT

STEH T BRZEAR LY, 1SO 20 S0 JULAH 3 ke
A T A S Y R, TDM 3400 T 29. 82% , 5 1S0 41
AHLE, ¥ 1€ B 80 mg/ (kg - d) Fl Z5 9% IR 40
mg/ (kg - d) THUS TDM W/ T 22.22% 22.43% (P
<0.01) ; ®EEHF 20 mg/ (kg » d) THUF AL
AN AT 2 5 2RO ST 1SO 2H(P >0. 05) 5 B
HH 40 mg/ (kg + d) T-HE TDM EAA FL 1SO 4 /b
(P <0.05) (EAN & FIEH XL (K 1 FZE2) .

R2. HEBEEX KR TDM BIRIE (x £5,n =20)
Table 2. Effects of astragaloside IV on TDM in myocardial
hypertrophy rats

| TDM ( pum)

1EH X a2 14.52 +1.70
IS0 41 18.95 £2. 63°
ISO + T TEHH 20 mg/ (kg - d) 4 17.56 +2.32
1SO + HEEH 40 mg/ (kg - d) 4 16.05 +3. 13"
ISO + # 4 80 mg/ (kg - d) 4H 14.74 +1.92¢
1SO + IR 40 mg/ (kg - d) 4H 14.70 +2.05¢

ai P<0.01, 5IEHX A LB b R P <0.05,5 150 HILE ;¢ A
P <0.05,%5 1SO + H R F 20 mg/ (kg - d) 4 LK,
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9550 ( HE x 400)

A HIEFXTIRAL, B o 1SO 41, C 2y 1SO + # 1€ H 4 20

mg/ (kg + d)41,D H 1SO + B HEHH 40 mg/ (kg - d) 4, E A 1SO + # B H 80 mg/ (kg + d) 41, F HJ 1SO + 255 /K 40 mg/ (kg - d) 41,

Figure 1. Effects of astragaloside IV on pathomorphology in rat left ventricular tissue

2.3 EEHREXNOAAZL ANP 1 TLR4 mRNA &
pey b=

SIEH X R AH L, 1SO 41 ANP Fil TLR4 mRNA
2R I IN T 74.32% 33.14% . 5 1SO 404
o, B 80 mg/ (kg - d) T HiJ5 ANP il TLR4
mRNA 3 35 43 51 /> T 40. 68% .26.82% (P <
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3

0.01) ; # 28K /K 40 mg/ (kg - d) T TS ANP Al
TLR4 mRNA 9335 70 /> T 41.92% ,25.59%
(P <0.01); #EEFH 20 mg/(kg - d) FHF ANP
1 TLR4 mRNA B IKFEAL, (BTG 24 L (P >
0.05) ; ¥ FC 1 # 40 mg/(kg + d) TS ANP il
TLR4 mRNA fRIKFEAR(P <0.05;K2)

Marker 1 2

Tw-w—-wi‘-

500bp

200bp

| ANP
acd Il TLR4
bed
cd
cd cd cd
4 5 6

1 AIEHXTIRZE 2 4 1S0 4,3 M 1SO + i EE Y 20

mg/ (kg - d) TTU5 4 29 18O + BEEHF 40 mg/ (kg - d) 4,5 N IS0 + FEEH T 80 mg/ (kg - d) 4,6 N IS0 + EZEIK /K 40 mg/ (kg - )4, a g P
<0.05,b N P <0.01, 5IEH M BAHE ;¢ I P <0.01,5 IS0 A4 ;d J P <0.01, 45 180 + #FEEHH 20 mg/ (kg + d) #H HEL,
Figure 2. Effects of astragaloside IV on ANP and TLR4 expression in myocardial tissue of rats
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2.4 EEHREXOAALR TLR4 p65 1 IkBa EH
E3ry: Al
SIEH X IR4IAH L, 1SO 4H TLR4 p65 HYFEik s
B AN T 28.73% .22.73% , IkBa BY F KW T
36.07% ., 5150 AL, #ERH 1T 80 mg/ (kg - d)
Tl J5 TLR4 | p65 1Y 3543 5l 8 /> 1 23.21% |
16.30% ,IxBa [YFEIEHE NN T 53. 84% ; 35 259K /K 40

1.6 7

1.4 1

1.2 1
1.0 1 b
0.8

0.6 1

S LRSS0

0.4

0.2 A

0.0 1 T

2 3

B 3. HRAEXNKEROM

4043 TLR4 . p65 0 IxBo B A RILHI%
20 mg/ (kg + d) 41,4 N 1SO + B FEFH 40 mg/ (kg - d) 4,5 } 1SO + B 80 mg/ (kg - d) 41,6 I 1SO + %

4

mg/ (kg + d) T-HiJG TLR4 , p65 Y32k 4> B> T
22.32% .16.30% ,IxBa HYEIRIEIN T 52.56% , 2=
WA G E X (P <0.01); % € B A 20
mg/ (kg » d) TG TLR4  p65 F 3 ik 43 5 FE A,
IxBa [ ZRIRIGIN, BTG T4 L (P >0.05) ;8
FEHH 40 mg/ (kg - d) TS TLR4 ,p65 )ik 5T
TR, IkBa YR IAIE N (P <0.05; 81 3)

TLR4 (95 kDa )

p65 (65 kDa )

B —actin (42 kDa )

OTLR4
mp65
B lkBax
d d
d d d
q d
5 6
S0 (n =10) 1 AIERXHIRAL 2 24 180 41,3 9 IS0 + ¥

PZEIR 40 mg/ (kg - D)4, a

P<0.01, 5EWX B4 HE ;b N P<0.05,5 IS0 HH#H ;¢ I P <0.05,d 4 P <0.01,5 1SO + # EHH 20 mg/ (kg « d) 4%,
Figure 3. Effects of astragaloside IV on TLR4, p65 and IkBa expression in myocardial tissue of rats

2.5 EEHBEMNKBMFH TNF-a,1L-6 KFH
=20

1SO ZH K BRI o TNF-o  IL-6 7K P45 1F & %
PEZH KR S hn (P <0.01) . 5 1SO 4HAH L, B
E&Eﬁtr 80 mg/ (kg - d) EEEHH 40 mg/ (kg - d)

WZIR IR 40 mg/ (kg + d) T HiJ5 AEE I s b K
Eﬁrm?%sfiﬂ TNF-a IL-6 AY7KF (P <0.01) , 8 fE A
80 mg/ (kg + d) T1 5 # FEH H 40 mg/ (kg - d) T
AL TNF-a \1L-6 7K JCHH 2251 (P > 0.05) 5
TNF-a | IL-6 1 7K - B 5 B Y 179 3910 o 32 44 i 422
BT (R 3) .

& 3. HERHENKRMESR TNF-o IL-6 7K f)
s, n=10)
Table 3. Effects of astragaloside IV on TNF-a and IL-6 lev-

els in serum of rats

M (x +

W TNF-a(ng/L) 1L-6(ng/L)
1E G R 25.9%3.5 69.0+3.6
1S0 44 109.9 +5.6" 134.1+5.3"
I1SO + HEEH 1 20 mg/ (kg - d) 4 98.7£3.7" 123.5+6.1"
1SO + #EEH 4 40 mg/ (kg - d)ZH 66.0 +6.2"  88.3 £3. 1%
1SO + HEEHH 80 mg/ (kg - ) 30.3+5.2 % 74.7 +4.5%
IS0 + 25K /K 40 mg/ (kg - d) 4 34.3+2.4%  77.0+7.6%

aNP<0.05, bl P<0.01,5IEHXIEA I ;¢ P<0.05,d K
P<0.01,5 1SO 41t #;e A P <0.01, 5 1SO + # 1 H 3 20
mg/ (kg + d) 4L HL#,
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3 W it

O WUIE SR 21 2200 IR 9 5 % Jie 1) — A 22 By
BLRAER T 50 UIE JE 1) & J& 5 V1A G, sh i 58
BSUFSE MR A0 M F TNF-ot' TL-6"") 2 fE 7 42
s LR D RE , I S g R0 s, WA BE
FE 2R W] R Y 2 RE 5 g AT AAT 885 1k 0 BILAE
JEIFIRGE O R RS o R 38 Ao 0 O L SR A
JNE, BEATG 98 i PR 1) Bl , % UL IES S %) 40 5 A
Biia B B L, TLR4/NF-kB 15 5% 530 %
AR T T AR 2 RAE PR T 1) 3835, 17 3 248 2R AE [
F25 T DN JORE R, Smeets 25 A5
W F I NF-kB 1 4 AE A0 JIUIE JE (14 15 53l % e
FEAEH, R RRE AN ILAE S A S [ 308 %, T DA
M ARAE(F 545 T3 B AE 180 i 5O WUAR R i
MEAEEZX,

DAFE BB 3R W 2 1S P B 38 o 3 0 UL NO
A8 B4 FO T 20 20 3 i AR 6K 200 i PR 45 8
I AR AR I 1S0 B SO ILIBE, A
TR & B, 1S0 41K B HMI Al LVMI B B 34 hin,
DL HE Yo €8 % 300 JULZ0 60 356 4L, 6 76 e A A
R, TDM B 38, O WU JE 3£ ) ANP mRNA
(I8 S N, B R T 80 me/ (kg + d) AT A
RO Fh B A8 . ELISA A6 & 71 | IS0 BE5 | K
BRI A TNF-  11-6 38757, 8 5 H A RERS A s 71
il RARE 7 TNF-ou IL-6 B9 20 W5, AR P00 i, 38 gt
Western blot Fil RT-PCR X} .0 JJL41 41 TLR4 | p65 F
IkBa 75 17K F-F1 TLR4 mRNA 7K -2 5 H 046 45
ok, TLR4 p65 % 1 K TLR4 mRNA 7 1SO 41 /2
DA ek EIE I IkBa 85 R8I,
85 16 F AT LAFI AR 1SO 5E ) TLR4 p65 A ik
B A IeBo PR , £ B RS AT AT AR SR
il TLR4/NF-kB 155 1% T3 4% 10 S0 ek 4% 0 JLAE

-l

JETE JEE R S AE SV
LEEARNITE S IR 1S0 7T LS B0 LS H 19 2L

AR L R e i R (R 38 o, T 8 B R A T DABEAR 1SO
JIT S0 LA A7, W6k 25 0l 375+ 98 0 TR 1 K SF, AL Al
Al fig 5 TLR4/NF-xB 15 51 5 18 I 05 A
Ko BB R S AR 7R 28 AR R R 2T
() 0 I B8 I 325 0, 5 2838 IR VB M 8 B
FF A f14 BE P ) B 25 BE I S A 1 1S0 i S0 LR SR Fir
PP RIEFR T, EEH AT 80 mg/ (kg « d) [ 25
1K 40 mg/ (kg « d) FERH] 1SO 7550 ILAE JEE A %)

PEFITCHI 22501, (5 35 0 P P T I R L
FRIRY T I A il PRI B 1 — IS
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