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EAERA P18 RARF NP A HEAMBERL FHATROEHTIER 12 ghg # &, T HAT U HEIER 08 ghg
B EHA BFRAMALTEEXMAGH LR FHE4E, A TIE R, BHE Q5 BRI iE4647, HE §2 &40 Mason %
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(Abstract] Objective To observe the effects of Yangxin Tongmai Formula (YXTMF) on myocardial fibrosis and inflammatory
injury in rats with chronic heart failure (CHF) of blood stasis pattern based on the transforming growth factor—-3 (TGF-)/Smads
signaling pathway. Methods A total of 45 male SD rats were divided into modeling group (n=27), normal group (n=12) and sham
group m=6) by random number table method. Coronary ligation modeling was performed after 1 week of adaptive feeding
Electrocardiography was performed 10 mins after surgery. Echocardiography, serum N-terminal pro-brain natriuretic peptide (NT—pro
BNP) content, and hemorheological indicators were checked 6 weeks later. After modeling, 18 rats taken from the modeling group
by random number table method were randomly subdivided into Chinese medicine group (with YXTMF solution gavage, 12 gkg),
western medicine group (with valsartan solution gavage, 0.8 g/kg) and model group. The normal group, sham group, and model group
were given equal amount of distilled water. All groups had been provided with corresponding drugs or distilled water once daily for
4 weeks. After 4 weeks of drug intervention, echocardiography was used to examine the cardiac function indicators; HE staining and
Masson staining were used to observe the pathological changes and fibrosis degree of rat myocardial tissue; ELISA method was used
to test the levels of serum NT—pro BNP, tumor necrosis factor-oo (INF—), interleukin-1 (IL-1B), interleukin-6 (IL-6), and interleukin—
10 (IL-10) in rats; Western blot method was used to check the TGF—f/Smads signaling pathway-related protein expressions in rat
myocardial tissue. Results Compared with normal group, rats in model group showed significant ST -segment elevation in
electrocardiogram, significantly increased serum NT -—pro BNP content (P<0.01), significantly decreased left ventricular ejection
fraction (LVEF) level (P<0.01), and significantly increased whole blood viscosity at high, medium, and low shear rate (P<0.01). After 4
weeks of drug intervention, compared with normal group, the rats in model group showed significantly decreased LVEF level (P<0.01),
increased serum NT-pro BNP, TNF-a, IL-1(3, and IL-6 levels (P<0.01), significantly decreased IL-10 level (P<0.01), and significantly
increased protein expressions of ANGPT2, TGF-B1, Smad2, and Smad3 in myocardial tissue (P<0.01). Compared with model group,
Chinese medicine and western medicine groups had increased LVEF level (P<0.01), decreased levels of serum NT-pro BNP, TNF—q,
IL-1B, and IL-6 (P<0.01), increased IL-10 content (P<0.01), and decreased protein expressions of TGF—-31, Smad2 and Smad3 in
myocardial tissue (P<0.05 or P<0.01). Conclusion Coronary ligation can successfully prepare CHF rats of blood stasis pattern, and
YXTMF may regulate the mechanism of inflammatory injury and fibrosis by inhibiting the TGF-B/Smads signaling pathway of model
rats with CHF of blood stasis pattern.

(Keywords) TGF —B/Smads signaling pathway; chronic heart failure; blood stasis pattern; Yangxin Tongmai Formula;
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S 5 16 3 Bl DK IS T K BUMa s | 59 B e
O, FH A BEER 7K wpe 0 IR PN 19 5 B IV, 45
HR RN T 4% 2 RWPEEHR DR, HT
WA 22 s I BT UK BRI 2.0 % 50 ARER N7
P RGBS T AT -80 CHKAR# .
24 WWFE
24.1 CHE KGNS 10 min, KEAJAET
JRIRRAS, 8 Je 4 I Ay b —Z2 b— A F—f F—
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HEJR T B, Al BRI ELIR S AR A7 75 0 B0 5]
e, (] M OALRE Ak A S Rl oK
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A 10X 1R 0.1 R 11l 00 1 700 0. 1< Bl 1R
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O BV, MU E 25 AR BE . Tl BRI, 95 C
F 10 min, AHJGFE T-20 CHKM FRAF; LRERE
710 pL,160 V HLYK 60 min,25 min PRI 5%
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(H+L)(1:8 000)5%% 90 min; 5 & PERE R 1E ; 81 0
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H PR 2 IR, TR B ST BeBH W 4f &1 , 0 %4
B, 350~450 Y/min, FEILE 1,

. il e i
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3.0.2 EALEE EKEHARE 6 4, 5 IER A

P, #4540 K B LVID \LVIDs 7K B & | F(P<

0.01),LVEF \LVFS 7K 2 F F# (P<0.01) . UL
#1,

*1 WAKRRESOIBEIERILE (3+5,n=6)

Z45%]  LVIDd/mm LVIDs/mm LVEF/% LVFS/%

IEHH  6.37£0.66 2.71+0.27 91.16+1.20 57.38+2.04
WERIZ] 9.06£1.43%%  6.47+1.03%*  60.50+1.05%*  28.60+0.64%*

L HIER 4L, #4P<0.01,

3.1.3  IMiLi NT-pro BNP & & FIIM R 3t A8 24 AH A
b SRS HASS 6 Ji, 5 IE R4 R A s
NT-pro BNP % B B2 (P<0.01), 2 1ML VI
HOIREEE ARVIRG R TS (P<0.01),, TEILE 2,
32 HHEARRBHEAFNRER

321 HE Qg5 EwA TFARAKRONE

MIZH R SR T, HEF HE 55 | A I B e A 5 5 1F
B TR, B 2RO LA SR S RN S RS 2
L, #5 45 Ky 22 1] AL RRUASORYT Ao JILAH ) J5 4 5 40 i
R PR KR LT R G ar L U R SRR
FLA, v 24 20 K B0 JILAH BT 25528 Wik 52, 448 i 1]
JOT£T A 25 4 21 20 HE RN SRE AN IR T BH SR | 7
2520 RO WA MIE WA R4, (B 4n i a4 A
A £ Ak 45 25 4 20 A TN JAE AN IR L PRI 2,
3.2.2 Masson P25 IEHA T ARAKEL
WU T JC2F AE A UL 5 1E 41 R B2 K B
Y[R A AN o s = BT ORI || RS B e S =
(P<0.01); SHERIZH LLHR, rh 25 20 R RO JILEH 2 i
JR AR P UORR I s | O LEF AL 3R BEAIR (P<0.01),
VU254 R B LT 4B R AR (P<0.01) o TEULEET 2,
%3,
33 JBHAREBHEOIHEFR

SIEH A e, BRI KB LVIDd  LVIDs 7KF
W% TF(P<0.01), LVEF \LVFS 7KF B i &A% (P<
001), SHEAIL AL, Hh 2541 Fizh4l LVIDd FILVIDs
JKSE R [ (P<0.05 B P<0.01),LVEF .LVFS /K
M ETH(P<0.01), PEILEE 4,
34 HHEKRMFE NT-pro BNP 48 X % E B F
P

5IE R A i, B ALK B YE NT-pro BNP
SEHPHLZ(P<0.01), TNF-a IL-1p & IL-6 /K
W2 FTH(P<0.01) ,1L-10 7K i F R (P<0.01) ;
SR LU, TR 24 RIS 254 NT—pro BNP % )

F2 FAKRIME NT-pro BNP F0IN# 7T FH X FEHREE R (x5 ,n=6)

5 NT-pro BNP/(pg/mL) AL F VIR (mPa-s) AL YR/ (mPa-s) A AEDIFE/ (mPa-s)
iU 112.30£1.56 4.05+0.41 4.96x0.41 18.870.96
ey i 206.80+6.40%* 5.55£0.55%* 6.98+0.83%* 35.68+4.81%+

L SRR A, #+P<0.01,

HE#E

wmE
B2 SAKROIEREHTEER (x200)
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F3 BHERKBROMEARTHEN LR (3+s,n=6)

51 A%
IEH A 3.48+1.87
BFARA 5.63+1.06
REAILH 47.262.71%%
hza 15.20+1.46™
PYZ2H 16.24+1.44%

S IER AL, #P<0.01 ; SEOEIZ AL, #P<0.01,

F4 BAKXRBHONEIERILE (v2s,n=6)

405 LVIDd/mm LVIDs/mm  LVEF/% LVFS/%
R 6.82:047 3212012 88.02+2.05  52.81+3.03
BTARH 6.88+0.97  3.65:0.66  83.41x2.75  47.18+2.98

HERILH
LB
(R

8.93+£0.60** 6.63+0.41%* 55.72+3.85%* 25.65+2.43%%*
7.24+0.98"  4.13£0.38%  78.92+3.35"  42.65+3.43"

6.81£0.56™  3.80+0.28"  80.57+2.13"  44.08+2.27%

e HIER A L, #+P<0.01; SR LA, *P<0.05,#P<0.01

/1 (P<0.01), L7 TNF-o IL-1B8 % IL-6 /K3 F [%
(P<0.01),1L-10 /K FBI & _EF+H(P<0.01), FEWLFE S,
3.5 FBHEKXBOINAL TCF-B/Smads i EEHE X E
=]74:3%

55 IE A HO A AR ZH R RO LA 2 ANGPT2
TGF-B1,Smad2 Smad3 # [1F k¥ T+ (P<0.01);
BRI L, heh e P 252 R RO LA 2L TGF -
B1.Smad2 Smad3 £ [13R3i5 TR (P<0.05 3% P<0.01),
HEWLIE 3—4,

4 i+Fig

CHF J&—JELINI RXfE a2 it 77 W 5 F
T BEREIR AR MO U , JAES D HIL 2
e BB RRLE Z — , RAES O AEE 2 S B M
RGN IIRERENG T EE LRG| AR TR
EPERAETE CHEF HAR DL,

HEEZIA CHF AR 22 N OO O FHEE
BEAG AR AR, TR B 58I PR AR /KIS P
FEYITEPR SRR, B K INE CHE s, 0%

PEPERR . 5038 k5 AT Hk 5300 FLd ik, 7 A
Z PIZE T 0B RR H2540J5 , BUEI SRk
W, P2 ASSE Y K E T IR CHF
25 ans], H CHF 357 H 6 FAR U 5 i 1 254
REAEA 538 AL DI

SAEHF A 2RSS CHF K AE it
TR AT N FR GE TR AR O ILEF A ke, 1
WA PTG ZE HIE . ARE R TNF-o & ECHF
o I 7™ R B 1 — A LTS bR CHE B3 13 h
TNF-o 75 5B 36 220 118 W] E A 4 B I
W, 5 9RE RN B VIAROC B AT 51RO LR ik, &
FHo0E HEA 1L-6 J2 FUH S CHF (19— Ch
JRAHE bR, 5 CHF A TS 26 DIAE G F00 i 5 i
NT-pro BNP & 2 IEAME, 5 LVEF 27 AH 2,
TNF-a IL-1B . IL-6 7F CHF J5 72 i 15 & 4542 & A1
F L IL-10 ht R+, F 3 & it /K7 5 CHF J5
55 7" AR B S OCI ARBIFSE B, CHF ISR R
ROk T 4 J )5, i TNF-a IL-18
1L-6 & i AR TL-10 A= A W3 &2 JERA 350
i k5 RERE CHF IR IE K FRASAERII .

TGF-B fA1ET AR AP LGN | 2 Bl
PO WLEF G R 7129, B Z Rl A 15300, %) 2
H5MNEMIG LT AT 90 RN H
52 HWUA SR, TCF-B FiIHE S EH T+
L4 Smads £ [, Smads ZKIE A/ TCF-B B 4H L
W5 S5 S , Hh LA Smad2 Smad3 & T E A IE
T SR T 7E TGF-B1 B 4L rhie
VEFH2 ) BF5E &I, TGF-B1 AR WL S RE K2,
TEH 20 J5 B0 AR fli 28 5E R IL-1 FTNF-a
SEREIL, AL W A AE K LR R TGF-B1 1) 53
Wh 3 P 755 BT 24 240 B o 4 L AP 5 ) G S
Gy ARATEF LS SR A SUG AR, (BA TR R I,
PAE L DA BTG, TCF-B1 A [, Hx S5

F5 FBHHEKRIME NT-pro BNP 4K K AE EF KT LB (345 ,n=6, pg/mL)

51 NT-pro BNP TNF-a IL-18 IL-6 IL-10
EwA 140.40+1.96 18.51+2.43 4.59+0.27 18.53+1.17 55.09+2.34
e FAH 142.70+1.85 18.76+2.67 4.92+0.23 20.40+1.40 50.36+1.01
R 310.309.60%* 43.0043.60%* 8.000.51% 34.60+1.38%* 23.06+1.66%*
2 155.50+3.34" 24.60+1.81% 5.47£0.16" 24.03+0.65" 47.25+1.65%
[N 159.30+3.93% 22.92+2.16" 5.71£0.19" 22.39+1.15% 47.71+1.68"

0 IR L, ##P<0.01 ; SR [145, #P<0.01
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4 BAKRFOHHELR TCF-B/Smads 15518 HIE X
EAFIELEB (v£5,0=3)
L HIER A A, ##P<0.01 ; SR i, *P<0.05, #P<0.01,

PRI AR 2 1 PR 55 |, MBS TGF—B/Smads 15518
B rh R AR AR AR T R U 23 1 L Smad6 | Smad7
F 103X P B T 061 Smads , TNF-o 55 98 5 20
i PRl 60 IR TGF-B 1 W3 A 2 VR IR,
SR M A AT SN FLC LT 446 SF  TGF-B iR AT 5
Ang TR TAE R RZ MO % FE A, 240 LB A0 50
JE A7 i 3 B, TGF—B/Smads i B 5 5 S B 0%

A EEHLH 22— TCF-B1 i F k&g 0
WUE R AL WLEF 4E4L , TGF-B1 S 5.0 F HA &4
KM AR Ang [TEREAN TGF-B1 K Kk
(M EIA 3B 253 TGF-B1 Fff , fif5 TGF-B1 & i
T R0 A7 O RSP 0 IR B I 0 T T KRR
DLARAE TGF-B1 35 L1, Smad2 Smad3 ik T

JEE ] TCF-B/Smads 38 %15 5% T 57T A I

B EER B 1k T B & A R R )
A, AWFFE R B, CHF MIE K BLO JLZH 21
TGF-B/Smads 15 F i B AHOC R R IAW . ;28

SO KOy AU , H TGF-B1,Smad2 Smad3 &
KT B IEB 3308 Bk 7 fig 4% TGF-B/Smads
B AR PR AR R O LA 4R BRI
O FEEM UGS RIS, f2 6 CHF IFSIE A BLC
IREM A .

25 BTk, TGF-B/Smads 15 51 I 1% AL T 3 1%
PUR R AE SN R G, AR (0 WLEF A, npiac % 5
B I, F0E KOy Al TGR-B/
Smads {7 Sl EAHOCER R IR AR O LEF AL

FREE, 38 CHF I uE A8 K B R P 1 , 22 A
NNAE =330 75¥ 1= b i o LNt =N Nt o
CHF It R 5 25 Bl A SR I 19 25 2 SCRR) 2
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