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(Mg +ETAFMER - HLEHFRMEERCDLE AR, #dt TIE  442000)

HE BN Rt 507 sy KA S PIE K K Smad3, miR - 23 - 3p,miR - 145 - 5p Rk ey # e ik 45 90 2 Wistar K A ALY
AR (A ) R (B M) FiEMNA(CA) RFieHmMNEaDa) fFioiFil TR m)feiisf .07 &l
Fa(F ) A BKRFAAR, LA ZAR A E&D KA S Im KRB H ARG, B A4 8 F T84 10. 125 mg/kg, D 41,
EAFAHERSANEFTRAHCF 4.7,9.4,18. 8 mg/ ke 44T 8 B Ja , 4l K R o 4k, BULIE £ 3 bk, 38 0 8 R A B bt X
B (PCR) % Ml & miR - 23 - 3p A miR - 145 - 5p 69 &k R F; BSALR, R A & @ F i i (WB) ikl € Smad3 & @ A&k B ik
SR R MR 3 (ELISA) iR 4] 4 ik 20 A K B F B(TGF - B) AR 2 &8 — 1(MMP — 1) Z A R4 8 85 — 1 475 7] (TIMP - 1) & & /K
P ER AL BAXAWATKE RE(LVESP) A SEAEZK LA/ FHRE(2dp/du) AR TR, £E4KRE
(LVEDP)®A 2 ;5 B 40485k ,C 48D 20 E 28 . F 21 K K49 LVESP #= + dP/dt,.. E#,LVEDP F%;5 D 404836, E 4i4= F A K K 49
LVESP #= + dP/dt,. £Ft,LVEDP T, Z 4 A% EXL(P<0.05).5 A 2840k, B 24K K 89S WL Smad3 & iA KT B35,/
IR miR - 23 - 3p, miR - 145 - 5p AAK-F P AR, 5 B 4485k ,C 40D 28 . F 48 F 20 K K 695 WU Smad3 & & KT 34 9 2 AL, 76 3R
miR - 23 - 3p, miR - 145 -5p A A K-FHRARI &G, ZFHALTFEL(P<0.05);5 D A48k ,E A F 8K K69 2R miR - 23 -
3p 7 miR - 145 - 5p & AR A%, Smad3 F AR KEAK, £ 57 A %35 F L (P <0.05), &£ M Smad3 &L K-F 5 753 miR -
23 -3p,miR - 145 - 5p RERF EH4EME(P<0.05).5 A 20405, B LK 549 TGF — B #= MMP — | k& K-F9 24, TIMP - 1 &
ERFPZEAK(P<0.01);5 B 2aAark,C 40D 4. E 48.F 24X K69 TGF - B #= MMP — 1 & ik K -F 8 2 FAK, TIMP - 1 & A K -F 7 2
&5 D atat E dfe F 2K K4 TGF - B f2 MMP — 1 /K F3R R B, TIMP — 1 RPARKRI G, ZF A% FEL(P<0.05),
gt wHAHRCHFT LAY KA SHIE KA miR -23 -3p,miR - 145 - 5p &5, T Smad3 &k, 3 Mm% TGF - B/Smad3 il 5449 )
e, THEA L &0 £ ZMaE AR Z—,
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Effect of Kangxianyixin Prescription on the Expression of Smad3 and Its Related miRNAs in

Rats with Dilated Cardiomyopathy
YANG Xi, XIONG Jian, WEI Yunjie
( Department of Cardiovascular Medicine, Taihe Hospital * Affiliated Hospital of Hubei University of Medicine, Shiyan, Hubei, China  442000)
Abstract: Objective To investigate the effect of Kangxianyixin Prescription on the expression of Smad3,miR -23 —3p and miR - 145 -
5p in rats with dilated cardiomyopathy. Methods A total of 90 Wistar rats were randomly divided into normal control group(group A),
model group(group B), captopril group(group C),low dose of Kangxianyixin Prescription group(group D),medium dose group of Kangxi-
anyixin Prescription(group E) and high dose of Kangxianyixin Prescription group(group F). Group A was raised routinely,and the other
groups were used to prepare dilated cardiomyopathy rat models. After the successful preparation of the model,group C was given a daily
gavage of 10.125 mg/kg. Groups D,E,F were given a daily gavage of 4.7, 9.4,and 18.8 mg/kg respectively. Eight weeks after the
drug intervention, the cardiac function of the rats was detected, and abdominal aortic blood was taken. The expression levels of miR —
23 -3p and miR - 145 - 5p were determined by fluorescence quantitative PCR. Myocardial tissue was taken and the protein expression
of Smad3 was determined by Western blot. The enzyme —linked immunosorbent assay(ELISA) method was used to detect the protein
levels of transforming growth factor B(TGF —B), matrix metalloenzyme — 1(MMP — 1) and matrix metalloenzyme inhibitor(TIMP — 1) in
the homogenate. Results ~ Compared with group A, the left ventricular end systolic pressure(LVESP) and maximum increase/decrease
rate of left ventricular pressure( + dP/dtw.) in group B descended evidently and their left ventricular end diastolic pressure(LVEDP)
increased obviously. Compared with group B,the LVESP and +dP/dtw. in groups C,D,E,D,F increased obviously,and their LVEDP
descended evidently. Compared with group D,the LVESP and +dP/dtw. in groups E,F increased,and their LVEDP descended,and the
difference were statistically significant( P < 0. 05). Compared with group A,the expression level of Smad3 in group B increased obvious-
ly,and their expression level of circulating miR —23 —3p and miR - 145 —5p descended evidently. Compared with group B,the expres-

sion level of Smad3 in groups C, D, E, D, F descended evidently, and their expression level of circulating miR —23 -3p and miR -

145 — 5p increased obviously. Compared with group D,the miR —=23 —=3p and miR - 145 —5p in groups E,F increased successively, and
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their Smad3 descended successively,and the difference were statistically significant( P < 0.05). Upon examination,the expression level of

myocardial Smads was negatively correlated with the expression level of circulating miR =23 —=3p and miR - 145 —=5p( P < 0.05). The

results of ELISA showed that compared with group A,the expression level of TGF - and MMP -1 in group B increased obviously,and

its expression of TIMP — 1 decreased( P < 0.05). Compared with the group B,the expression level of TGF -3 and MMP -1 in groups

C,D,E,D,F descended evidently,and their expression level of TIMP —1 increased obviously. Compared with group D,the TGF - and

MMP -1 in groups E,F descended successively,and their TIMP -1 increased successively,and the difference were statistically significant

(P < 0.05). Conclusion Kangxianyixin Prescription could up — regulate the expression of circulating miR =23 =3p and miR - 145 -

5p, while down —regulate the expression of Smad3, thus influence TGF —(/Smad3 pathway in rats with dilated cardiomyopathy, which

may be one of the mechanisms to improve ventricular remodeling.

Key words: Kangxianyixin Prescription;dilated cardiomyopathy; Smad3; miRNAs; TGF - 3
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O FRAT T AHIE ST P BB Smad3, 4 7] fE 8 #5 H mRNA
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DI (D 41) Pref za 007 Bl gl (B 40) fide
L30T AR (F 1), 45 15 H oA 41IE % 137 ; H
&S WS BOCHR 1017 7 244 DCM K UL AL K
W RBATHA DB, 5 A dURRILE, 0=
FEY R, 28 BEAZ U, 700 3 3 53 BT 40% Ay i AR A
Dy RS S T JE T LAZS Y T I, AR LDso 52581
SR SR 2GR R, A B UAR 45007 o Ak 3
AN O C R BUEE HEE R HEE A 10. 125 mg/kg; D
M E4 FAHARREHDHESPLTE0H 4.7,9.4,
18. 8 mg/kg; A ZHY B 4H K B 7755 5t Jo T 2= 1R /K 15
W ILHEE 8 JH L AZh N, B A 2 RRRSET:, D4
A1 RET, HARR R RLLLE, IF A AW
REGZE R B2 A4l B4L.C4L.D 4. E4MF 4
KERBEA R4 3R 15,13,15,14,15,15 H,

AR Bl B E O TR A A KRG 1 IR 2
24 h J5 , 45T 50 mg/kg 1% % L LG Z- B0 RR B, R FH A8
O 2y ARSI A BRCo T RE A8 A% < A2 % U4 K 7R (LVESP) |
755 FF 5K R T (LVEDP) K 76058 N fe K BT/ F [
HR (£ dp/dtne) o

B 5D (WB) A0 UL Smad3 25 #6356
R ERBREE S , ST, U i £ 8h ik 2 mL, F T2
E it PCR 5, P W fis GO Uk, W 7K 43, 9 Bk o Jot
o MO AR B VSRR T VTG LA 2 2 4y, - 80 C A7
filh o BURR U0 UL 100 mg, B 2 mL 8504, BTHE, A
400 wL 2% W (RIPA : PMSF =100 : 1), L 81 5) 3¢ 45 2)
W B G E L 12 000 1/ min B0 5 min, ¥ bR
W R0 EP 4R, — 20 CAEA%, S R . 5 %,
K BCA 2055 6 D o 2 vk B2, W buffer 22 v e
EREWIE N 1.0 pg/pL IREW, L4 SDS - BN
I TR F BRI P DK o T T 5 % R 4R TSN 10 % 43 85 I b 47
HEEAIK; EAERTER B B AR A W 10 min AR
P, EAERT VR FAEE AR IE—20 5% 80 V HLYK 30 min,
T 120 V EHJKSER; 80 V IH IEFE I 1 h; R 4 4FH
5% Mg WAy EFE 2 hy N A Tween — 20 Tris £ 2 5 B¢
) Smad3 £ pEREHTA (1 : 1000)4 CHEFF L1, TBST WK 1E
Pk 3 K, K 10 ming LA BAR 3T S AP E bR iC i 4t
(1:1000)Z I 2 h, TBST WIHHE 3 U, IR 10 min;
ECL A% A O B IRIR A5 1 min J5 4 B8 (11
5 ECL Y FE 042t 1 min, A XSGR Jerh B2
WY M5 E R o WA G AR B Y L ] Image )
UG AT 35 B 45 I BE AR, LA E A 88 11 5T 25l K B2
5 NZHE M (B - actin) 7547 K BE A 1 H A (Smad3 /
B — actin)f{3 H AR 15T 19 AH G 23k 4t

XL E 2 R I M 5E Smad3 1 miRNAs [A] [ #2 [

P < 36 A0 R K S0 LR ET 4 4 e, 1 5% 2 5 Bk K
W1, 4R & 96 FLAR, %A pmir - GLO 4, Smad3 - WT
44 \Smad3 - MUT 41, 541 6 4 L .20 515 pmir - GLO
JikE  Smad3 — WT JFUkz Fll Smad3 — MUT Jiii % 5% Y 2 4
N A, 3557 6 h, TG SR B 145 5 48 ho i LS
B 40 L — 243 R 2 AT, 43950 R FE miRNA mimics
(miR - 145 = 5p, miR - 129 - 3p, miR - 23 - 3p) K H %}
8 NC mimics T i, it A AH B miRNA mimics F1 NC
mimics, B IEEFEELEEIE 24 h J5 TG 25 BEHR 2 R R
S o FE WU R A A ) G 1 B S SR A A
BC R TG, SEHs 20 L FES B AR, FRIA 100 wL
R, i a5 R (R A 10 S K RO R il
(AR 2 T 1

SERT 9 E B PCR K2 miR - 23 - 3p & miR -
145 — 5p By KK R Trizol 424 LE RNA, ]
nanodrop 43 YCIEEETHAEIN RNA Y40 EEFIMR L, B ie 5 4%
A E -80 CIRAF, 1 T )5 221l 5 o K H Prime-
Script™ II 1st Strand ¢cDNA Synthesis Kit #£47 RNA Jz #%
SR, RS F R 2D BRERAE L S SR SE UG B - 80 °C IR
1 £ H o R FH GoTaq® qPCR Master Mix i jfl] &5 Fil ABI
7500 52} 3¢ 6 E B PCR 7B UK 1 miR - 23 - 3p
Fl miR - 145 - 5p IR IXKF- AR : GoTagq® qPCR
Master Mix 25 wL, upstream primer 1.0 plL, downstream
primer 1. 0 wL, BH cDNA 1. 0 wLo W 2514 :95 °C 1 min,
95 °C 305,60 °C 30s,72 °C 30 s, L4714 40 MEEF ; 157
12k 95 °C 155,60 °C 1 min, 95 C 1 s, B MREA 3 4
HERAN CoEHI 3 ANEENTE LR U6 1Eh
WZ I, miR - 23 - 3p Al miR - 145 - 5p FFIXT ik
BT po= 2280 S

ELISA ¥ 45 TGF - B . MMP — 1 }2 TIMP - 1 #5 4
K- GE 0 LAY, By 1, 513K, 46 4% TGF - B,
MMP — 1 % TIMP — 1 ELISA {7 & 0945V D BAG D0 JUL
HAWERI TGF — B,MMP — 1 2 TIMP — 1 # /K-,
1.3 GFitAE

K JH SPSS 19. 0 Geit27 514 o3 A o B 148 % 2tk
AR X = s R, Z4LIA] FLECR S F 7 22497
B s WA Gt 22 R WER T LSD - ¢ K
2 H#R
2.1  RR/OINEEIETR

5 A AL, B ALK LVESP F1 + dP/ dt,.. B i
FFE,LVEDP W& B F, 2 S A SR L (P <0.05),
5 BAM,C 4. .DY . E 4. F AR LVESP
+dP/dt.., BETFE, LVEDP W35 NI, Z A 55
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X (P<0.05).5 DM ,E HMF H KA LVESP
1+ dP/dtwe 2 EFH 5 LVEDP B 5 R %, £ 55501
BN (P<0.05) FEFE 1,

A1 BAKRSHRIAE(X £ 5)

okl LVESP LVEDP +dp/dbe - dp/dtyes
A#(n=15) 135.2+11.3  5.6%13 3897699 3753272
Ba(n=13) 75.9£10.1° 10.9+1.8°  3021£330° 3029 +243"
Ca(n=15) 116.9210.4>  6.5+1.4>  3469+219° 3489 +236"
D4(n=14) 97.4£9.6°  83x1.9°  3199x411° 3099 £254"
E4(n=15) 129.2£9.3%  5.2£1.7% 3701 £503%* 3600 +259*
Fa(n=15) 130.8%8.9%  5.4+1.5% 3821415 3697 +356%

E: 5 AMA, " P<0.05;5 Ba4Ak,2P<0.05;5 D4
AR, PP <0.05,

2.2 % DCM KF Smad3 FRIA K FEAIE

5 A 4IAHE, B 41K B0 HL Smad3 2 13215 B
BIE S B AL, C41.D 4 .E 40 F 4R R0 L
Smad3 L H KRB KB EFEM: 5 D AHMIL,EH
FIF 20K B0 WL Smad3 88 11 238K A%, B F 41
KT E4L, ZRFASIFEX(P<0.05) 3L WE 1,
2.3  Smad3 18 miRNAs FY55IE

AWM B 2E T S R B R 16 Smad3 BE A7 AE
2k A 7 5 B9 BUUE miRNAs H, miR - 145 - 5p, miR -

Smad3

miR - 145 - 5p

Smad3

miR - 145 - 5p

Smad3

miR - 145 - 5p
A

Smad3

miR - 129 -3p

Smad3

miR - 129 -3p
B

Smad3

miR - 23 - 3p

Smad3

miR - 23 - 3p
C

A. KR Smad3 KB 5 miR - 145 - 5p T AL A AR 0 2 A4% 5

B. AR Smad3 A B 5 miR - 129 —3p THE A2 49 2 é\ Ry
C. R Smad3 A H 5 miR -23 -3p THE A A9 45

K2 Smad3 ;Uﬁ#ﬁ]ﬁééﬁ miRNAs £#13 8
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0.5
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0.5
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2.4 ¥ DCM kB miR -23 —=3p #1 miR =145 -5p
RIAKFERF

5 A4 AHE, B 4 KRB PEH miR -23 -3p Fl
miR - 145 - 5p KHEAKF I BFER(P<0.05); 5 B 4l
HHEE,C 41.D 4 . E 4 . F 40 KB HE 2R miR - 23 - 3p
M miR - 145 - 5p RKIXACFI B, 2R A ST FE
X (P<0.05).5 D 4LH Lt , E 41 f1 F 41K BUAY 96 25
miR - 23 - 3p Ml miR — 145 - 5p £k T, H FHEST
E 4, ZFAGFE X (P<0.05) 3 ILEE 2,
A2 64y KRB MEmA K miR -23 -3p A= miR - 145 - 5p

FA AT E (X £ 5)

fi%;5 B4IMIEL,C 41 E 41 . E 41 .F 4K B TGF - B
FMMP — 1 3R 7KW B, TIMP - 1 387K 70
e, ZR A% #E X (P<0.05) .5 D A, E 41
I F 4R B TGF — B Fll MMP — 1 /K F [, B F 204§
F E41;E 4R F AR R TIMP - 1 KA, B4l
T E4L, ZFA5FR (P <0.05) 30k 3,

A3 64y KAESMIAKR TGF - B,MMP -1 & TIMP - 1 &

FHE(X 2 5)

2 miR -23 - 3p miR - 145 - 5p
A#(n=15) 4.235 +0. 161 4.282 0. 104
B#(n=13) 2.789 +0. 187" 2.309 +0. 175"
C#(n=15) 4.089 £0.192% 4.197 £0. 140°
D#(n=14) 3.358 +0.137% 3.324 +0.131%
E#(n=15) 4.007 £0. 155%* 4.173 0. 128%*
F#a(n=15) 4.169 +0. 1634 4.201 £0. 14320

E.:5 AMARL, P<0.05;5 B4k, P<0.05;5 D
B4R PP <0.05;5 E 20045 ,0P<0.05, F 4R,

2.5 DHLELR Smad3 Fik 57E 3 miR -23 -3p F1
miR — 145 —5p KFRIHEE

Pearson £ 56 25 W 7~ , K EBUO LA S Smad3 3k
5 PE¥F miR - 145 - 5p AP 2 AH (R = - 0. 848,
P<0.05); 56FF miR - 23 = 3p 7K - 5 171 A0 2k
(R=-0.813,P<0.05), HAIXHEL LK 3,

miR - 145 - 5p ik
0.8 Y= —0.1708X +0.9129
R=0.7195
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miR - 23 - 3p Fik
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A3 WML Smad3 &AL JEER miR - 145 - 5p,miR - 23 - 3p
KT HE K AL
2.6 X DCM K& TGF =B,MMP -1 % TIMP -1 7K
FHI R
5 A 4IAHEE, B KR TGF - B Al MMP - 1 3K
AKEH R TFE (P <0.05), TIMP — 1 (43535 7K B 5 14

A TGF - B(pg/g)  MMP-1(ng/g)  TIMP-1(ng/g)
A(n=15) 46.2+3.7 244.2£32.1 696.2 +75.2
B#(n=13) 68.3+7.9° 455.2+41.3° 463.7£55.5°
Cc#ln=15) 49.2 5. 4% 293.8 +35. 1% 655.3 +58.3%
D#(n=14) 59.5+6.5% 370.2 +40. 4% 477.8 +51.9*
E#(n=15) 52.3+5.8% 300 1£27.4%  544.7 £60. 8
F#(n=15) 47,245,240 275.6£21.7%9  602. 8 +60. 6"
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