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Effect of Wenyang Yiqi Decoction on Regulating Lung Structure Remodeling in
Rats with Heart Failure After Myocardial Infarction Through Regulating
TGF-B,/Smad3 Signaling Pathway

ZHANG Hui-chao, HAN Li-hua® , SUO Hong-liang, YUAN Bin
(Henan Traditional Chinese Medicine Hospital, Zhengzhou 450002, China)

[ Abstract | Objective: To explore the role and mechanism of Wenyang Yiqi decoction on regulating lung
structure remodeling in rats with heart failure after myocardial infarction. Method: The heart failure rat model was

set up and the rats were divided into 6 groups: Wenyang Yiqi decoction high, middle, and low (2.0, 1.0,
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0.5 g+kg '-d ") dose groups, positive control group ( prednisone 0.1 g-kg '+d™"), model group and sham
operation group ( gavage administration of the same volume of distilled water). All the groups were treated for eight
weeks. After gavage administration, the color Doppler ultrasonic diagnostic instrument was used to measure left
ventricular end-diastolic diameter ( LVIDd) , left ventricular end systolic diameter ( LVIDs) , short axial shortening
fraction (FS) and ejection fraction (EF). The wet lung/body weight, dry lung/body weight were determined, and
HE staining was used for lung tissue slice. The enzyme-linked immunosorbent assay ( ELISA) was used to
determinate the tissue growth factor-8, ( TGF-B,), Collagen and a-smooth muscle actin ( @-SMA ), p-Smad3
protein family ( p-Smad3) protein expression. Result: As compared with the model group, the LVIDd and LVIDs
of Wenyang Yiqi decoction high dose group and medium dose group were significantly increased; the FS and EF
levels were significantly decreased (P < 0.05); the wet lung/body weight and dry lung/body weight were
significantly increased (P <0.05). The alveolar was seriously damaged and the wall of alveolar was thickened in
the model group. There was no obvious alveolar rupture, no lymphocytic infiltration, and no collagen deposition in
the sham operation group and prednisone group. There was light alveolar rupture and less collagen deposition in
Wenyang Yiqi decoction high dose group and middle dose group; while in low dose group, there was obvious
lymphocyte infiltration and thickened alveolar wall. As compared with the model group, the expression levels of a-
SMA, Collagen, TGF-8,, and p-Smad3 of Wenyang Yiqi decoction high dose group and middle dose group were
significantly decreased (P < 0.05); and the mRNA of TGF-8, and mRNA of p-Smad3 were also significantly
decreased in the high dose and middle dose group (P <0.05). As compared with the sham operation group and
prednisone group, the a-SMA, Collagen, TGF-B,, and p-Smad3 levels were significantly increased in Wenyang
Yiqi decoction low dose group (P <0.05), and there was an positive relationship between TGF-8, mRNA and
TGF-8,, p-Smad3 mRNA, a-SMA, Collagen (P < 0.05). Conclusion: Wenyang Yiqi decoction can block
TGF-B,/Smad3 pathway signal transduction, inhibit the expression of protein including a-SMA, Collagen, TGF-8,
and p-Smad3, and then inhibit the activation of fibroblast proliferation, reduce the sedimentation of lung Collagen
and finally reach the role of inhibition of lung tissue remodeling.

[ Key words ] Wenyang Yiqi decoction; transforming growth factor-8, (TGF-8,); myocardial infarction;

heart failure; lung structure remodeling
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5 B e MRS 1 TR g R 27 IS 2 B S 0 S A8 B2 2
() HEE (45 DFGC 2016-06-14)
1.2 259 RPFH %<5 (T 4 v B8 B Be P il 54
575 B 25 il 5 204010198) B ¥ . AHE LA S
BRI, By 1 11 1 AR 20 AR R iR
B EETREMY T4 11,16 g, M4 A &
NREE KRBT EAAZGE RN 12.5 £F,
P25 AZEE K, L 20 mL- kg R EHEE L%
W TR E IR BN 0.1 g-mL ™", Hh {5 B4
fEM R
1.3 A# «-SMA,Collagen, TGF-B, ,p-Smad3 ik
B 2 W B (ELISA ) 350 & (W7 BHE Y BHHCA BR
oA, it B 4 Bk KIT10143-1, KIT10266-7,
KIT10168-6, KIT10197-8 ); trizol & # ( £ [H
Tnvitrogen 2\ W) , b5 15596026 ) ; 3 % 55 3057 &5 e 5
5t it PCR R & (B = RAEYWHR A AL 1
S ¥k D7226) ; TGF-B, Fl Smad3 3 K () 2 1k I &
% A UltraSYBR One Step RNA PCR Kit( F4¥) T &
KiEARA W S D350A)
1.4 {Y#F TKY-BMB #4135 ML (0 28 3 B2 97 1%
KA RAF]) ,laikePPDT-12C3 & H fix 8 45 41 2L 7K
BLCH AL Bk 5 B 7 AL AR A BR A /] ), YD-A BUAE 4 4
LU R HLC R TOARA AR A R A R A A ) |, Vivid-i #Y
F 0, 22 e A2 A (S8 EE A BRA R ),
MK3 AR AL (26 E A A R A |, CFX-96 #15E
W 2¢O & & PCR X ( & [ Bio-Rad 2 w ),
NanoDrop2000c¢ %I 4% ik 4 4% ( £ [E Thermo 2
Ao
2 FiE
2.1 g KRR 72 HORAE AR RS 6 4,
B AR FARA R i R PH 25 <07 b IR
I aH B 12 2 HEERE .
2.2 FHYEREHE ST KR 2% BB H %
(40 mg-kg™") & M P9 7 SF R S, 0 BN [ 52 T R
M, BT X A e, BRI 2 AT B A i 4R O i A
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AT UL i A S At i DX TR AR 1 TR ST BE S 36 4
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Ty, st O I T g fes, O Sz B g S W RE . iR ZH
FARMFEN b ARG R B Pk . FAREHR)E &
43 H, A S I G5 B 160 U-kg ™' -d ™',
PR AR JG IF i gy, bR 2% 2 K RURE AU AF TR R
100% HAE .

2.3 g2 AR IS A AR AT O BRI BH 25 T Y 24
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H8 g kg, WK BUME PH 2 L ED 174
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TR FH 45 <07 R R 2H R 2 T I R N 245
#12.5,6.25,3.125 f%, SRAY A A 45 T R A
0.1 g-kg™'o A KBRARFEWE 1 HEIFHES
(20 mL-kg ") GELLHEE 8 J&, 4 0 A &, I
T IF Y4 45 24 1 5 R 2H R TR A D[R] A AR R Y
KSR, TH 8 .
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it il A 5 A ] P A R S il 2 B AT R
U] A ZE MR 53 Al 220 - 80 °C VKA (R AF
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HEERN SR IRTC R AR ERAE, S T A A B ARl
FH T4 KA, BE T o B PR A AE - 80 C ok AR b
F18 Jii 2 2B A R . ARIBUIB2H 21 0.3 g, iIn A B
R, TR B v LR it 2H SUBR 1E Z2 0 AROIR 5 o it 2H 2
BRE A 2 mL .04, A PBS (pH 7.4)
1.2 mL, %3 R % 1R 41,2 000 x g,4 °C, %020 min,
FrAnU S BB W AR BN LA 3R ™ # di I
ELISA 3 7] & 2 oK & I i 44 4L b 1 o-SMA,
Collagen, TGF-B, ,p-Smad3 W) 13215,
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fifi 41 TGF-B, ,Smad3 mRNA 7K F Bk Bl P 4L
ZH 2 M RNA JF A RNA 4 B ok B, W o6
Ao o/ Ao i ¥E 1.8 ~2.0, AR5 UltraSYBR One Step
RNA PCR Kit ¢, B Xf £ il J& 5 3 17 Real-time PCR
K. M 5E TGF-B,, Smad3 mRNA ¥k Ji& Fil4fi JiF , =
18 GenBank (4 4RI 2 A~ 5E K 2 A8 M A7 S W T 51,
B RF N PR AL 60 /9 PCR 4 385 5| 4 i BRL 6l i 4 it
14, 4% 20 WL BEAR AL 50 WL S0 #4 B PCR R
KA P HFF R 95 C 5 ming 93 C10 5,61 C
30 s, EE 40 PMEH,61 CHfREDE, SLHFHE
A i PCR KT I H 3R 18 i, Bio-Rad CFX96 {1
ARG RME (C,) & H 35 B AT 3 — 1k 19 A1
X i T AAC, . B AE TAY TR EE)
B A BR A w G R, A LR 1

2.8 Hiitegdyik R Epidata, SPSS 19.0 % %
HATSRA G2 . B LA x x5 FoR R LA
RO 2T, B L3R A LSD-1 A5 55 ; a-SMA
Collagen, TGF-B,, p-Smad3, TGF-8, mRNA, Smad3
mRNA 555 [H] (4 A 3¢ 53 B 2K H] Pearson #H5¢ 53 H7 , K
B/KiE « 4 0.05, P<0.05 2R A G175 L,

Vol. 24 ,No. 6
Mar. ,2018
%1 p-actin, TGF-B,,Smad3 3|41 %
Table 1 Sequence of B-actin, TGF-8, and Smad3
) BAIR YR
H: A 7 (5’3"
e 95| 19175 ( ) BT A/bp
B-actin  I-ilf CGTAAAGACCTCTATGCCAACA 65 160
i CGGACTCATCGTACTCCTGCT
TGF-B, I if GGAGACATGAGAGCTGCCAAC 62 162
T it CCAGCAGCATGTCGAAGATC
Smad3 [} TGTCCATGAGAGCTCAGCA 62 159
Tt TCGTACAGCATGTCGAATGCC
3 #R
3.1 RS KBS LSRN Em 5

BN A R B 45 U7 L PR R4 LVIDd, LVIDs
W T, FS, EF B8 B (P < 0.05) , %5 & 41
LVIDd,LVIDs W6k T & , FS,EF WS FR1K , 22 5% L5
TR G SR T AR Kok i P21 e, il B 25 <07
i R i LVID, LVIDs g AR, FS, EF B G 7t
L 22 TG T X R R & 41 LVID, LVIDs B
FEAR,FS,EF Bl JH R (P <0.05) . WLk 2,

F2 EHEESAMNAREFOHIERHZMIE (25,0 =12)
Table 2 Effect of Wenyang Yiqi decoction prescription on echocardiographic indexes in rats(x +s,n =12)
2 5 Fl/g kg ™! LVIDd/mm LVIDs/mm FS/% EF/%
LAY - 5.70 £0.40 2.90 £0.70 49.09 +7. 14 79.68 +6.09
MFER - 7.80 £0.90 7.10 £1.90 27.34 £7.25 41.23 +6.87
S (1 0.1 7.50 £0. 60 6.84 £2.34 29.33 +8.51 46.78 +8.87
LA 25507 2.0 6.50 +0.30" 5.90 £0.60" 33.23 +7.25" 55.14 =11.34"
1.0 6.30 +0.10" 5.60 £0.40" 38.14 £10.68" 57.15 £12.13"
0.5 5.90 £0.90*% 3.40 +1.20*Y 43.55 +11.26%% 72.78 £10.45%3)

T BB A P <0.05; 5T AR EY P <0.05; FIRMALILEY P <0.05(F3 ~5 1),

3.2 R FH AR A0 R M/ A B T i/ R 5
AR SRR A, IR B A 0T PR R 4R
it/ A S A i/ o YA T (P < 0. 05 ), {5
o A/ A R Al A B O R L 25 S R
TR G SR T AR Kok i P21 e, il B 23 <07
1 HR R A R A T A BRI, 22
S ICGE T R S AR i/ A B T i/ R B
W R (P <0.05) . W& 3,

3.3 BFHART X R MU SV R R T
2L it 9 ™ AR A i v B I S R 2 AR UL
TE T 110 5T, 9 UL 200 92 90 B A 5 f T AR R R A
2R LU A8 i v A, DIk L2 A0 B PR, DG R
UUUE , ik P45 007 e L v 70 o L il e i Al 2, L /b &

#3 EHEZSAMAREM/GRE.FH/GREHZMW (v 25,
n=12)

Table 3 Effect of Wenyang Yiqi decoction prescription on wet lung/
body weight, dry lung/weight in rats of each group(x +s,n=12) %

20 51 Fl/gokg ™' MR/ AR R T il 7 A o
iR - 5.86 +2.16 1.25+0.36
BRFAR - 10.78 +2.75 1.96 0. 20
R AN 0.1 10. 12 £2.59 1.90 £0.23
LA 25 S5 2.00 9.78 +3.24" 1.65 0. 46"

1. 00 9.08 +3.54" 1.53 +0.56"
0.50 6.36 +2.33%% 1.32 +0.47%%

NS DRI - S R R AR R SR Y AR WK A
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70 LU0 2 0 TR T D e R A M BE R RREJRE . WLIAT L

ABEEIAL B TR COSRAUAR AL ;D ~ Fo IR BHAE 05 b IR i 4l
1 RIS KRMEL[TLHZME(HE, x200)

Fig.1 Effect of Wenyang Yiqi decoction on temperature and positive gas on lung tissue changes in rats (HE, x200)

3.4 R PH A4 KB a-SMA, Collagen, TGF-5, , O ST AR KGR A R A R TR BE 25
p-Smad3 KRR M AR AL H R, IR BH 25 A P340 a-SMA, Collagen, TGF-8, , p-Smad3 & 3 Ft
& P F 4 «-SMA, Collagen, TGF-B,, p-Smad3 Hf EB,(EERTLG T E X, EHZER T EAEH o
WIEML (P <0.05) , & A 25 5 7 K 7 8 41 a-SMA SMA, Collagen, TGF-8, , p-Smad3 B & F & (P <
Collagen, TGF-B, ,p-Smad3 WE i FEAI%, 22 R LG T2 0.05), W& 4,

%4 BMEFESHI AR a-SMA, Collagen, TGF-B, ,p-Smad3 K EH M (v £5,n=12)
Table 4 Effect of Wenyang Yiqi decoction prescription on @-SMA, Collagen, TGF-8, and p-Smad3 in rats of each group (x +s,n=12)

ng-g
24 5 FlE /g kg ™! a-SMA Collagen TGF-, p-Smad3

AT - 45.77 +6.46 87.66 £9.47 79.75 +7.37 83.67 £5.63

[FE=VN - 27.86 +6.98 47.13 £5.95 39.46 +5.57 40.73 £6.65

[EISE/A 0.1 29.45 +6.98 48.44 +5.04 41.05 £5.96 41.14 £6.78

R BH 5 S 2.00 30.15 £10.69" 49.45 £8.76" 42.81 29.60" 43.17 £9.69"
1.00 33.63 £12.73" 53.23 £10.73" 46.31 12.76" 47.58 £13.74"
0.50 39.58 £8.97%) 74.14 £12.74%3) 69.35 +8.88%%) 75.13 +7.83%%)

3.5 RS IT A KB TGF-B, , p-Smad3 mRNA 4 £S5 BEMAZFSHTXKER TGF-B,,p-Smad3 mRNA 183t 3 % K % 19
ARG SRR R SR () o
gt TGF-,B1 ,p-Smad3 mRNA Eﬁﬁﬁ%ﬂi (P<0.05), Table 5 Effect of Wenyang Yiqi decoction on TGF-g, and p-Smad3

RNA i ts of each (x+s,n=3)
?‘{E‘I;Hﬁ[_:‘hj'j‘,f& ?ﬂjizﬂ TGF_BI , p_Smad3 mRNA Hig,f[% m In rats or each group

WA, 22 50402 2 55 5 8 T A 4 B 1 s 2 4 A ARekT  TOMA p-Smad3
A, R OB 25 S 07 85 R i 41 TGF-B, , p-Smad3 B - 1.97 £0.32 1.89 £0.24
mRNA WS T} 5 (B 22 RS2 X, BB 25507 BT A - 0.97 £0. 67 1.01 £0.34
I H: 41 TGF-B, , p-Smad3 mRNA B & 7} &5 (P < SR A A 0.1 1.01 +0. 60 1.04 +0. 37
0.05), W5, it P 4 2.00 1.24£0.140 112 £0.45"
3.6 K iEARE A A EAME S BT TGF-B, mRNA &5 1.00 1.47£0.24"  1.35£0.24"
TGF-8,, p-Smad3 mRNA, a-SMA, Collagen; p-Smad3 0.30 1.79 £0.54%  1.65 £0.54%%
mRNA 5 p-Smad3, a-SMA, Collagen ¥ Jy IEAHICOC 4@k 0 58 F %0 WUMC A 45 T D RE R RS , 4 %2 7 A 4
Z(P<0.05), W6, AR, B 3 AE NI AEAR R RAR, & T il 3l ik
4 itig e R AR AR AR I TP A B 2 T 2.8 AR TR X 48

BESEHRAE 2014 4F 2 BR1B VRO 2B H MO O EES IRk TR A L K 249 A B 5
ik 2250 J7 A, T 4K IR AN B (T2% ~T79% ) i AMEE!T
AN TR AR A Jili 30 ik s e o 2014 4F 3R [ 48 M0 T 3 Jits 2 21 B SR A A Ry SR 18 PR O o S O I B0 Ik
I 20 DK 8 R B RO R 326710 7V i T Rt R P A S IR, L5 il 4 4 0 U AR O
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F6 BEELEHHEXDH

Table 6 Correlation analysis of each variable

A1 A2 LIPS I
TGF-8, mRNA TGF-, 0.48 0.03
p-Smad3 0.46 0.01
a-SMA 0.53 0.01
Collagen 0.36 0.01
p-Smad3 mRNA p-Smad3 0.33 0.01
a-SMA 0.34 0.01
Collagen 0.47 0.03

B D A 1A O 42 2 A7 2 i 2 2 o A Y o L
ERZ 25 B E A ACH R B 40 i T,
TGF-B, 219 i Jst 2 AR AV, S 5 T A
LA RR Sl R A = i 2H 21 9 0 AR v il [
B iR I RS & B Bk SR A s Y . B
L TE Sl 2H 2L A4 b B A0 B L T 4k 240 10 il 3 1 ik 4
ML RT3k TGE-B, , T 24 Jiff #4847 75 5 45 1, W] TGF-g,
iy P AR AR R AT AR A0 L Ak HE A R B R Bk
T A, 51 e I A A R B ) DUTE , R
o A il 18] 5 £F 44k WA TGF-, 3 4k J5 58 if
TAR I 5 Smad3 JE i 1 5 R & 14, 51 & A B &
A BRIRAL , WS — R B R (B R 1k TBRI X Y GS
SERE) DTG T WY Smads 5 508 B 5 S
Smads 7545 ¥ L A7 6 5 4 PE, 75 Smads A 4544 L 47
TE — > A B WO 1 TC TG M A e, A I R 1Y %
PEIX AE1E T MH, X1 MH, Z Ja], #k4h Smadd R
REW TBRI B2 Wk MR 1k (Smad4 4544 v i MH, X ¥
A Ser/Thr £544) , Tl Smad2/3 T 4775 AR 2 AR % W
ML KL, BTG YRR R 5y WAk , 3 8% 5 15 52 Wi
M ALJG 55 TARI B2 53 9, i o s R i ™ o

AW ST S 2R B b ) R 0 I B 25 00T fiE
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