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BE: B o) R H 7 3 5k A S WLk (Dilated cardiomyopathy , DCM) /s 5 w5 UZR A5 4R M B & ) & 3L 48 1k
P R4 25 #%& & 10( Mitochondrial inner membrane ridge structure protein 10, Micl0) | 25 J5 4k W 545 #1%& & 60 ( Mitochon-
drial inner membrane ridge structure protein 60, Mic60) | 2% 44k P9 W25 # % & 19 ( Mitochondrial inner membrane ridge struc-
ture protein 19, Micl9) #9% #% , 33+ 4847 DCM Lo 25 4, 5 & SR s BRI E R ALH . ik 42 BRI F
REAF 40 R TV 4 K B DCM /b R4 A A R 20 F KA TA RFZCH PHETA RAECHTHATA,
Fie g, 8 R, 5% CSTBL/6) DR A EFME R, &40 FHF 8 G, 1 3h A 5 AU £ M4 KA
42 (Left ventricular end — systolic diameter, LVESD ) | £ & & 47 7k K 9 R 42 ( Left ventricular end - diastolic diameter,
LVEDD) 4% sz 544 ( Ejection fraction, EF) | 45 42 % ( Fraction shorting, FS) ,HE $ & LR S PRI, w4 IR & k42
W LE M BT %, % B ) T % (Enzyme linked immunosorbent assay, ELISA ) # i) /v &, o 7 4, 25 5% 37 6 44 & (N - terminal
brain natriuretic peptide precursor,NT — proBNP) | = &% 8% I 3 ( Adenosine triphosphate , ATP) 4% , TUNEL % #& ] <& JLZA 27
BATHL, EarR ke 25 484k X R (Real - time PCR,RT — PCR) #o & & %, 9% ¥p i 7% ( Western Blotting, WB) 2~ 3 #&
S MU A Micl0 Mic60 Micl9 mRNA fo B @ Ak, 2R 5 EH 20k $8 200 & NT - proBNP &% 5 Au (P <
0.01) ,LVESD #= LVEDD 7+ & .FS #= EF A& (P < 0.05) , S LR Hi45 , mfe B — H3gm (P < 0.01) ,ATP & & %A%
(P < 0.01), &k thodh 45 My 1 HE S F 8L, KA AR 45 M & & Micl0 Mic60 Micl9 mRNA F= & & £ & ¥ AR (P <
0.01); 5AR 20 b4z F4F 50 7 48 NT — proBNP 4% 4% (P < 0.05),LVESD ## LVEDD 4% . FS #= EF 3¢ (P <
0.05) , & AUAR A5 Rk 42, 20 B8 =R 0, ATP 4 F 3 e (P <0.05) , &4 ik & 3 & HE 7] F 43L&, &A% MiclO,
Mic60 Micl9 mRNA Fo G Ak 3 hn(P <0.01), Z5ib 42F %00 5 445 2 & DOM s 2% ko 2 1) 3 4L, 220
WL LI o=, 3 35 2 A, oA R AU 7T Ak 5 3 m A A0 25 M 2 G Micl0 \Mic60 \ Micl9 & ik, -6 2 4 1R Ak B Rk
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Effect of Kangxian Yixin Decoction( 74} 5.0>77) on Mitochondrial Ridge Remode And lIts
Structural Proteins Mic10,Mic60 and Micl19 in Mice with Dilated Cardiomyopathy
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Abstract; Objective To observe the effects of Kangxian Yixin Decoction ( #{£f 25 .0 /57, KYD) on myocardial mitochondrial
ridge and its structural proteins mitochondrial inner membrane ridge structure protein 10( Micl0) , mitochondrial inner membrane
ridge structure protein 60( Mic60) and mitochondrial inner membrane ridge structure protein 19(Micl9) in mice with dilatedcar-
diomyopathy (DCM) , and explore the mechanism of protecting DCM mitochondrial ridge structure and improving mitochondrial
energy metabolism. Methods According to random number table method ,40 ¢TnTR141W transgenic DCM mice were divided into
model group, KYD low — dose group, KYD medium — dose group,KYD high — dose group and captopril group,with 8 mice in each
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group,and 8 C57BL/6] mice in normal group. Left ventricular end — systolic diameter (LVESD) , left ventricular end - diastolic
diameter( LVEDD) , ejection fraction( EF) and fraction shorting( FS) were detected by ultrasonography. Myocardial pathological
morphology was observed by HE staining,and mitochondrial ultrastructure was observed by electron microscopy. Enzyme — linked
immunosorbent assay( ELISA) was used to detect the contents of NT — proBNP and adenosine triphosphate ( ATP) in serum of
mice. The mRNA and protein expressions of Mic10,Mic60 and Mic19 were detected by Real —time PCR and Western blotting,
respectively. Result Compared with those in the normal group,in the model group, the levels of LVESD and LVEDD were in-
creased , the levels of FS and EF were decreased( P <0.05) , myocardial pathological injury was observed, apoptotic number was
increased( P <0.01) ,NT — proBNP content was increased, ATP content was decreased( P <0. 01 ) , mitochondrial ridge structure
was damaged and disordered. The mRNA and protein expressions of mitochondrial ridge structure proteins Micl0, Mic60 and
Micl9 were decreased( P <0.01). Compared with those in the model group,in the KYD group, the levels of LVESD and LVEDD
were decreased ,the levels of FS and EF were increased( P <0. 05) ,the myocardial injury was alleviated ,the NT — proBNP con-
tent was decreased( P <0.01) ,the apoptosis was decreased ,the ATP content was increased ( P <0.05) ,the mitochondrial ridge
damage and arrangement disorder were improved and the mRNA and protein expressions of mitochondrial ridge structure proteins
Micl0,Mic60 and Micl9 were increased( P <0.01). Conclusion KYD can improve DCM mice mitochondrial ridge arrangement
disorder, alleviate myocardial cell apoptosis, and improve cardiac function, which may be related to increasing the expression of
mitochondrial ridge structural proteins Micl10,Mic60 and Mic19 and improving mitochondrial energy metabolism.

Keywords : Kangxian Yixin Decoction( $iL£] 5.0 77 ) ;dilated cardiomyopathy ; mitochondrial ridge ; Mic10 ; Mic60 ; Mic19
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15 g K& 15 g, AR 15 g, %24 15 g, 44 12 g, FHIK9 g, i 1Y
INHTGLP B R SR A KR R R AL, 259 i =42 i R T GMP
WIE GIEF5 45 : SC20150037) , 1. 0 g JORLAR 24 F4: 25 8.0 g,
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Rad 73 7]) ;JEM - 1400 & 5 HL 55 ( H AR FREUat) o
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XNyl =N I 3 £ w7 1 2 WA N o= 7 8= B 28 7N
BRI AR 2, /N A T R BT A BT
R 9 fi5e PUEF 25007 ARG Rk B 4 30l 2 5. 4
2.7.1.35 g/kg, RILEF1 0. 01 g/kg, IEH BRI /NER A H
5Tl X IO AR ) A AR K, JE ST 8 Ao

2.2 FEARAR
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NS TS L B AR AT 4k ) MOBLR BRIl 5 LVEDD
LVESD \EF \FS, 5y %l i 75 A A EA 7484, A RS DU 75
TS 3 A0 BIEE

2.2.2 HE Fé&inl RS AL REL S FEIEG LATE
DIEHLR T 4% 22 R HRERE 2 , 76 24 h 5 408 HUBOK , SR 5
AU 4 HR U B AR A 20 BRI AT A A, B0 7, ke, e (6
BRI A 5 BT, BB AR IR

2.2.3 wHEARCMEERLMEN BT OIELA0E
DRI BT — /NI LS, 29 1 mm® KNSR AR 3R
B 2. 5% [ 1 EP & F e, BARAY R 3 ~4 4,4
b S GHTEE 2. 5% [ W 8 TR, BE VR, HRR 1% A, TR
Yo ) e AL B TEY) R, SR G MU VR R I R Bl R, AT
FRERVA R, AR ISR I

2.2.4 ELISA ¥/ & f2 3% NT - proBNP ATP 4% a4
M, 535016 100 wL F3E M AZ] NT - proBNP  ATP i {&
BEARA P o AEETSME TIFE 2 h FHF IR VRS, TRFLuSnEs
FROUIIFE | h 30T S T, LR RLE 6
FIPEE 20 min, AL ILIEWR , EEEHR{X 450 nm #1570 nm 4k
B GREAE , 715 NT — proBNP ATP &5

2.2.5 TUNEL 4w s LA 22 8 8 = FF A BE 1) F REA
RRBRA ZHZE T W R [F R B 2l IR 40+
VIR A T8 BELR , 0 0 28 VI K 5 U F . 2 IR TUNEL
2 A T N ) s U BT S R AT R, DO AR T R IT
.

2.2.6 RT - PCR #a] s & L MiclO, Mic60 . Mic19 mRNA
Aix O HIHZ RIS RNA, F Takara 254 5% R 75 & , B
i S SRR R AT 20 WL R4 T S S SN, HEAT 4, S i
s cDNA, 5 BRI & 16 W e i) B B, 89 95 °C TR 7,95
CARME,60 CR /A, FMFE 95 °C,JRIFEH 40, 519
HEEATAEY TEREARARSAGRAF G 51975
Micl0 [ i ATGAGAAGTGGGATCGCTGC, T ii TTGCACTCCT-
CATAGGCACG, bp: 157; Mic60 | iiF TACACGTTGCTGTTGAG-
GCT, F i? GATGGATTAGAGGCGATCAT, bp: 142; Micl9 |- i
GGTAACCTACCATCGTCCGA, F #if TCTGTAGGCGCATG-
CAACTC, bp: 115; GAPDH F i ATCGGCTCCTTTGAACCTCG,
iz CTTGGTGTCATCCCACTCCC, bp: 155, A4 2 — AACt 52
B 4 40 mRNA kKT,

2.2.7 WB /s RS UK F AR 25 ¥ G Micl0, Mic60 .
Micl9 &5 M - 80 CHUATFLNILALIZ) 100 mg, RIPA Zif#
S B IR BRI AE BCA U5, R ARG M,
WE, FREFN Maker , BERZHLUK , $6458,4 C—HiiF &, IH0E, I E —
Pi, BRG] Image J 4R HT 255 1062 A, L)
HrE1/COX IV AR B W X Rk i .

2.3 Gt

ARSI AR S SR B A3 M ok F SPSS 21. 0 S, 5
IBARAT A IR0 DAL = bRz (v £ 5) 3R, UL
TSR 7 225387 , 5 22 572K I LSD ik A 56, Ty 26 AN 55 IR
H Tamhane's k555, P < 0.05 AZEFASIFE L.
3 #R
3.1 FULF 30 77 X DCM /N B B 3 36 B9 %

BRI /N B TF % 41 %8, LVESD I LVEDD 34 (P <
0.05) ,FS F1 EF F#{IK (P < 0.05) s HLef 5.0 07 4 S A4 e
¢, LVESD 1 LVEDD &k (P < 0.05),FS f1 EF ¥afim (P <
0.05), WAHTTXXVIE 1,21,

F 1 HA/NRONEHEAE SR A (v £ 5)

A&/ LVESD/ LVEDD/
A3 n /(%) LVEF/ (%)

(g/ke) (mm) (mm)
E#d § - 274503 1.81:0.24 3B.94£1.07  71.32:2.09
fAg § - 3.92:0.274 3.3420.254 14.80£1.134 3. 14:1.574
RAROHEARA 8§ 54 3.27:0.4%  2.52:0.46" 22.03:1.51%  54.23:1.86%
RAROHFARA 8 2.7 3.49£0.25% 2.76:0.25% 20.92:1.43*  50.60=1.37*
FAHEOHMEREAR 8 135 376019 3.17£0.27% 15.691.31%  40.061.21%
S 8 0.01 3.39:0.12% 2.61£0.23% 23.00+1.16" 54.36:1.63"

T A BRI IER AL, P<0.05 5B, P<0.05,

3.2 FA w0 7 X DCM /N B AL 32 48 147 89 % o

EIE R A LA, BRI O L2 40 B 8., 20 AR HE S AN R
WLEFZEHES GETEZEL, BRI UTAR, JR 0 WLET 4 Ak ™ 1 S48
I L, BLAF 35005 B R 4L W2 Bk s, O LA 25
S A HES T B s B SR TR . DA DUXXV B 2,
3.3 HA 30 7 At DCM /N Rl AL R (R 0B ) & 45 M o % vl

TEH 2H LR AOBUZ IR 58 T T SR ARG HES 25 575 5 1F
L LA, AR 2 AU BRSO 5 T 2R R 2 HE
GIZEEL; SR AR, BLEF 25 0 J7 ) A 2R R 25350 4k
SRR SRR BUZ RS F 35 M , 415 /0 B 0 S i SR A i, s
Ho e 55, WGt XXV 3,
3.4 A 30 F xT DCM /) B o 7 NT — proBNP ATP %

SRR AL, BRI NT ~ proBNP & fEHE AN (P <0.01)
ATP /0 (P <0.01) . SHECBIA L3, BUet 250 07 45 7l i
41 NT - proBNP [§{f, ATP 448 (P <0.01,P <0.05), W,

£2,
2 BH/NEIMIE NT - proBNP ATP 545 R (x +5)
- ) HE/ NT - proBNP/ ATP/
(g ke) (pg/mL.) (nmol/L)

Ewd 6 - 87.00 £0.50 1801.00 £127.12
A 6 - 204.80£16.9844  1044.80£118.9944
AL EARER 6 5.4 118.15 +4.47% 1 536.60 £76.07**
AL PR 6 2.7 164.41 £7.28* 1404.00 £94.88%
A OTIEAZL 6 1.35 195.20 +14.31% 1121.80 £72.07%
FALEAAH 6 0.01 112.40 +9.74% 1568.40 54.49*

TE: A GIERAIEE,P<0.05; A A GIERGLIEL,P <0.01;# SHAAL LA, P <0.05;#4
SERYLHEE, P <0.01,
3.5 F4F 0 77 3 DCM /b B L 48 B 8 T i % vl
IR A LR BRI A A I T 0 s SRR LA, B AT
i O ) 2 AN oy b o LA T XXIA 4,22 3,
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3 AN TS B AL (v £5)

25 n FlE/(g/kg) /(%)
T 3 - 7.50 £1.44
AL 3 - 32.73 £3.7944
Ao AR 3 5.4 15.60 +1.80"
WeamophREgd 3 2.7 19.03 £1.72"
s o IREd 3 1.35 23.03 = 1.46"
RIEEFA 3 0.01 14.30 =1.25"

T ASIERALLE, P<0.05; A A 5IEWALHE, P <0.01;#5
BRI HEZ, P <0. 05 ;## 5 EAI4] AR, P <0.01,
3.6 Hu4F 70 H A DCM /N B0 AL MiclO  Mic60 Mic19 mRNA
Fk i E
5IE w4 g BRI 4] MiclO  Mic60  Micl9 mRNA 32355
(P <0.01); S AL L, B 4F 55 .0 J7 41 MiclO |, Mic60
Micl9 mRNA FEiEHAN(P <0.05), WK 4,
#4  FA/DROHLL Micl0 Mic60 |
Micl9 mRNA F2ik7KF(x +5)

A5 n FE/(gke)  Miclo Mic60 Micl9
Ewa 3 - 1.00£0.00 1.00£0.00  1.00+0.00
R 3 - 0.42£0.07A4 0.39+0.1144 0.39£0.0744
nAGFOAEARA 3 5.4 1.03£0.21%  0.87£0.00"  1.09+0.15"
nAHOATAEA 3 2.7 0.86+0.10  0.67£0.10"  0.76+0.06"
NAHZOHRA DS 3 135 0.52£0.96%  0.41£0.05%  0.47 +0.09*
FALEAAL 3 0.0 0.98+0.15  1.04+0.11%  0.99£0.16*

W A GIEBAIR, P<0.05; A A GIEFAIE,P<0.01# SHA LE, P<0.05;
#HERRA LA, P <0.01,
3.7 FAF 30 J7 3 DCM /) B AL MiclO |, Mic60  Micl9 & £
F kW F
L IE R A AR BRI MiclO  Mic60  Micl9 2 [ 263k A%
(P <0.01) ; SHERZH HAE BT 45 0007 2 Micl0  Mic60 Micl9
HAFTEHIN(P <0.05), WES5,%£5,

Miclo S S B W s g 55kDa

MiIC60 M_—_ s @IS SWS S SR 00 kDa

Micl9 ) . - . W 26iDa

COXIV W WNED WD GNP GNP "me !7iD:
A B (&: D E F

A TEHAB BRI C Hief a5 .0 m R =4l D hidf 22
N sha a1l 2 D 14 o R (355712 ) Qi e 45
&5 &L Micl0 Mic60 Micl9 25 31k
#5  FAUNRLNILLL Micl0  Mic60

Micl9 2 AR E K (v £5)
a1 n R/ (gkg)  Micld Mic60 Mic19

FHE4 3 - 1.00£0.05  1.00£0.03  1.00+0.02
TR 3 - 0.31+0.04440.37£0.0544 (.31 £0.0744
nABZOHEAES 3 5.4 0.76+0.07%  1.08 £0.13"  1.05£0.08"
LGOI PR 3 2.7 0.63+0.00%  0.71+0.03*  0.68 +0.06*
O RnEA 3 1.35 0.36+0.05%  0.48+0.09%  0.38+0.07*
FAEEAA 3 0.01 0.660.12% 1.13£0.14*  0.97£0.06"

T ASIERAIE, P<0.05; A ASIERALILE, P <0.01; #5BRI41 AL, P <0.05;
#HSER AP <0.01,
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Wz, ATP 75 5 A, [R] Inh £ L (AU 25 44 2 1 Micl0 | Mic60 |
Micl9 ) mRNA FIHE 2B U] 8T, 28] DCM .0 Ih g
Bt , O ILZT- A5 ZE L, O JUL A L U8 T3 i T 8 5 2o (A% s A
Ko T SERIH R, PUEF 45 0 07 ARG R TS,
DCM /N B NT — proBNP 7P B i B A, .0 JUE 1S F1 EF 51, .00
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