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1. TR B2 R2REE IR IR e, T p A M T &K AR 1565, 4500465 2. 0] j5 44 = B

[(FE] BH RiIRABCFEFTRKAECHIE (DCM) 9 TRAERAIE ., HFix 30 R cTnT""VH AR
DCM /N R FEAL A AR 4 | A S, FBEQI04, A4110 2, %X 10 % C57BL/6) R A B4,
HEEQIO4, WA B SHEASANL THIEQION 1.5my (kg-d), WA H S F I B420.4g (kg-d) #
A, Ew, RAMALTAREKT. Sml/ (kgod) #EF., TR FABEMEME MRk [ELEHEKR
# M 4#E (LVEDD), AZK%AHMAE (LVESD). AZHhoyd (LVEF)., A% aE (FS) |, MRS
UL 22 97 3252 75 25 B U AL 45 ), ARl oS ILZR 27 = B BR A 3 (ATP) Ao BR ULBR (PCr) &%, KRR T4
48 % %& & Drpl. Mff. Mfnl. Opal. Pinkl. Parkin, T RS EEIRIG AN R F LRy LR ER T la
(PGC-1a) KA RF, R L Ewarks, AL LVEDD, LVESD3¥ X, LVEF, FSHEAK (P<0.05);
Mugm e dEs] L, HFHEMA R, SERBEMMG AL, PCradE. PC/ATPA%4K (P<0.05), Drpl.
Mff, Pinkl, Parkin & PGC-la & & & A ¥y (P<0.05)., HAEAAE, R ZCHELM, HEE Q104
LVEDD. LVESD %1%, LVEF & (P<<0.05); #4F &5 CHAM ., s Ql0m s ilmiel &Y A KL, 7
WU AR LR R, CHESRENTGRE; WTFECHALPCrE& 2. PC/ATPIAF &, Mff. Pinkl .
Parkin, PGC-la% & & A3 (P<0.05), #i8 Q1041 Pinkl, PGC-la & & & k3 m (P<0.05), HS#H4f#
SR ZA LA, A Q10 28 Parkin & & KA T (P<0.05). it 4 H S F 8EAH AKEDCM ) Ros o)
B, HAUH TR LRI S LA E B R R IR A £,

[RER] T RACWIR; KERR T, RTEHCT; SHk; RBAM

Pk AL (dilated cardiomyopathy, DCM) peE AR e R, JEY MQC AT i35 O L AE &

U OE AT 3K, i D Re ] R CA
FERIAY e B O I, 02 E A H 32 S
WA BRI, O LRE AR AL AT A
Y, Syt R EULE TR LA I UG
W kiR O WU R R RE A 2, £k
FiAA TS (mitochondrial quality control, MQC)
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1103261911000021; SPF 2% it ¥ C57BL/6J /)y K 10
H, 2.5 A, RBE (25+2) g, W HJI R 4EE
FHESES BB ARG BR AR, SLEshY) &MUk
1102861914000028., Tl Fg 48 H & B 52 56 s 4 v
W%, W\E (22+2) °C, W (50+5) %, 12hHj
A -
1.2 %9

Prerzi o Bk a2z 12g (5.
19080058) . B30 g (#it: 20100015) . J+=
15 ¢ (fit5 . 20040120) . #2215 g (#Ht 5 .
19110126) , t5BFH 15 ¢ (45 : 20040219) . K%
15¢ (#t5 . 20100186) . FI AR 15 ¢ (4t 5 .
20090042) . JHIK9 ¢ (HIb'5: 20060046) . %412 ¢
(5 : 20060012) ZH A, W H PO Er g 2500 BH
RIBABRAR . HlFQ10 K, 10 mg/F, A (f
E) il ABRAR, #itY5: 1912001,
1.3 EZXMNAME

Masson =54t (L5 : 20190524), HE %%
@Ak F & (45 . 20180827) . ECL # M & 6 ik
(it : 20191014), JbEEERHEARAF; W
FRWLER (PCr, #t5 . MM-0521M1) . =#ERIREF
(ATP, #t%5: MM-0040M1) ELISAX#| &, YLK
fiti e St A BRA Al s BCA B FERIAH & (S,
112720201223), il = RAEWMHEHARARA A ;
Opal SRETEREDTIA (i . 80471T). Drpl HeHisg
Bepifk (5. 5391T) . Mfffipsapediih (it
84580T) . Mfnl fg Hise FEHTIA (HL5 . 14739T),
% [H Cell signaling /A 7] ; GAPDH 4 Bl £ e e bt
& (Hit5 . 10008047) . Pinkl % ¥ vg B piiA (dit
51 00084593) | Parkin % B BE PR (LS .
00055193) . 3 S Ak 47 it 14 18 51 400 8005 =2 1R y L35
W F la (PGC-la) BLH 58 BE LR (HiE 5 -
10005199), 2 [H Proteintech 23 7] ; Parkindifk (3t
5 JJ0921), WS IEREAEMBEAARAF; EH
HLUKEERC il 20 & (b5 . BA0223), Blpy g
R AEY AR A RA R B2 (.
F20171115), [ B& 24 45 A1 E 0 fb 2 iR 8 )
e (HtS . 115355) . W RIEE AR Al (b %5 .
1110814) , £ EH SPI A Fl; FrEmRE (5 .
10136767), Blikiyls () ARAR; G
(45 191106), i FEAWRHEARAH .,

VisualSonics # 5 73 9 2/ N sl Wy 75 AR R 4
(#4453 : Vevoll00), MEKRKE LAH; FCARGIR
I (HI5. 51119000), FEER KR Fi{UEA R

vl P (5 164-5070) . fh
K ICHE RS AR AL (F945 . HODI11), %[ Bio-Rad
ovals MR RR S e (B4 0D-20007),
2% [ One-drop A Al 5 &S H + B s (B 5.
JEM-1400), HAJEOLAH; G2z (Al
ECLIPSES0i), H 7 Nikon /A7) ; 155 3 ¥ R 5500 AL
(B4 . 5424R), 8[E Eppendorf/A ],
1.4 Shoarnsh

KM RO s E ST 30 H T T ™ 5% 36 K DCM
N TS, DIAREWAE KRB (LVESD) >
2.64 mm AL EYTEK T S5 5 30 H/N B R 0
WED sk 45k AR LB 2 AR AL . PieT
ORI AL . BEEQ104], £4110 H. C57BL/6)
/NER 10 HAE R IE® 4. BUet a0 WURL 21 45 T i &F
50 N E R 20,4 of (kged), Al
Q10414 T4 QL0245 1.5 mg/ (kged), EH 41
SRR G T AR, SAMEERES 1K, &
W 7.5 mlkg, H8JH,
1.5 WEIGAFA Ty ik
1.5.1 ~Hsedasr THISHE, MIGHILEF
REMME6 H/NR, 258 12h, BEFH 1%
R 24l (10 ml/kg) s 0 SRS, AT M7 i
FE, DA & AT ORI A, KA = ATk
KIMAE (LVEDD) . LVESD, icst7c% 5t 534k
(LVEF) FKA=h4am3 (FS) {H.
1.5.2 SAUREEBE BAEOIEKEES R,
TR BTECOAE, 4 CHUA B A BREL K 38 e a4 1M
W, WEANTOK)E, BYHUEAZEEONMALVE T
4% Z R EE [, Hl&Y . 17 HE 0 )%
Masson 4e {0, 27 BT T A 42 &0 LA 4
A
1.5.3 ELISA & 4w s & & MLZL 22 ATP, PCr 4
¥ WAEEONHLI50 mg, 1% 10% AN A T
PBS, AJALMRHE G ONAIHK, 4 °CL 5000 r/min
B 15 min (B0 6.25cem), B, #%IR
ELISA I G U HEF T ATP . PCr & R
1.5.4 #FHELTIEMENKSNAMEN AL
BRIV A 1 mmX1 mmX1 mm DL bR AS, i
AN2.5% % BETEE 4 h, PBSEEYE3WIEINA 1%
HBR R E 2 h, 30%. 50%. 70%. 80%. 90%.
1009% (4 PR A BE K, &0, A R 18 b 75
WP TR AT WL, i G L BT RO O L
DETs
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1.5.5 Western blot 3% # a & L MQC 48 % % &
Opal. Drpl. Mff, Mfnl, Pinkl. Parkin, PGC-la
ik T8 JEIG, MREHLECT R4 45 B3
FUNEL, KBS T B 5 GO, B 200 mg 0 LA
2, K B2 h, 4 °C. 12000 r/min & > 5 min
(B0FA26.25 em), HU LT, BCA RGN ST
EEaEE, EAEME LR, SDS kg & R &
F, ¥R, Wilswik = e, —3H (GAPDH 1:
2000; Opal 1: 1000; Drpl 1: 10005 MIff 1:
1000; Mfnl 1 : 10000; Pinkl 1 : 1000; Parkin 1:
2000; PGC-la 1 :4000) 4 CitMEe, BERK3IK,
IMAZYURE ., FHURUERE, ECLAGIIE R,
JH Imagelab 5. 2 8o M 25k IR BEME, FH “H W&
/NS A" Fm BTkl & (A xRk i .
1.6 %itErk

%I SPSS 22, 0 e i34 73 T &dls . GraphPad
Prism 6. 0 Ze i A VEE . TR RIYFF A IESSr
i, H¥EsbREZE (vxs) Fon, ZULRIHETT 2
FEIF R IR R I 220081, 7 25N FF IR TR RIS
¥, Wi HCESR ] TurKey 35, P<<0.05 NZ2RHA
Giiterig o

2 H#R
2.1 AR ek AR E

Flm, SIEW4AHE, BA4 LVEDD,
LVESD B & 3 & , LVEF. FS ] I B&(% (P<
0.05); SAEIAIYL AL, PUeriz O Bikidl . i
Q10ZH LVEDD. LVESD W] ys/N, LVEF B3k
(P<<0.05), FSHFERMHER TG IFEL (P>
0.05); BUEF 2500k 2 55 4 Bl Q10 ZH 45 48 A LU 5%
ZS¥gi L (P>0.05),
2.2 BMPRCIRESEHBELER

K1, K2 CEAERIEEMA S 453k
B, IEELLC A MHES R 5T, BESOE I, 41
7= B A VA a1 O R A [ W 1 D
LFAEALE, BIRVALO NI MHESI AR ZE L, AR
HEGIASKIN], 3R A0 MAZ [E 46 . we2e, O WLR] R H
PAS AR s, B TR, SF4Efbi . S
TUZH A, BUET 260 J0REZE 00 AL A0 i HE 510 AR X B0
LU 11575 97 5/ Vit N o 11973 211 0 A T E N
i) JoT £F A3 Az SOK AN 5 i Q10 ZH.0 L4 s
HEGWARXT RO, o AL, A 46 . i
24, JRr e BRI BT LT AE L S A

1 HA/NROIIREFR IR ELE (x+s)
21 531 R LVEDD/mm LVESD/mm LVEF/% FS/%
B4 6 3.21x0. 72 2.34x0.57 55.639. 43 28.28+4. 96
A 6 4. 89+0. 88" 4.35+0. 45" 22.61+5.17" 11.21+3. 24"
LT 250 WUk 20 6 3. 64+0.91" 2.99+0. 41" 32.22+7.12” 16.55+3. 11
4l Q1041 6 3.79+0. 41" 3.010. 21" 31.73+5. 22" 15.95+2.78

. LVEDD, AZE&FKAMNE; LVESD, X4 RIMNE;

a) HIEW4LHE, P<0.05; b) HSBMYHE, P<0.05,
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B K4/NRAOEREALS HE s i (x400)

FRA A

1A
TE: 5K TR TE N R AT R TE .
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PUET 28 0o BT ZH HEEBQLOA

21 Masson Ze A 25 5 (x400)
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2.3 B R LA 25 M P AR
K37, IEWALCNUBEMET A IER, 24k

USRS SE 8, L/NAT MU B L2 2540 35 i, UL
SYEHBIAF, LR RHET RS, SRR

HIERWA I, BRALOIUNZEmRETR, JUN
M R L2 S5 BOIANT , WUSETERR, Zopifk
HEPUZETL, BN TRk . SERIZ AL,
PULT it O WORLZEL O LB S 25 A B 05 VA e e, 27 4
LB A 5E 5, LN Mol UL 22 2540 T 0, L)
ﬁ%ﬁﬂﬁﬁﬁf Sy AU BAIV ROk S Ve L]
BIZ, RFEEEMHRE, #8oaT WAkL A 2E

A W QIO AL O I 2235 i W2, LA 4
HEFI R A 5T, LA A ik, 2R R RS 850 %
7, WEZEWRIE.

2.4 B4 RS ILAL ATP, PCré 2 i

2w, BHONHALATP FHEESH LG

1A
TE: Sk ITARTE LA

FRAE

RSN (P>0.05). HIERYE, BRI
HAUPCr & . PCo/ATP{EH A W FEAE (P<<0.05);
AR LR B, PUET 25 0 UKL AL PCr 5 1 . PC/
ATPETHR (P<<0.05), i Q104 & +54r2: 570
GiiteFm X (P>0.05) . PULF 250 ok 4l 5 e
QIO BHEIR B RIS (P>0.05)
2.5 B Ros BUALLR P MQC A8 % & & &k ik

F3n, HIEWALE, BAH Drpl. MIf,
Pinkl, Parkin & PGC-la & 1 £ KW b (P<
0.05); SEIARIAHLHE, PiLr 25 0 WOk 4L MAf,
Pink1, Parkin, PGC-lo 85 FAZRIEH N, HEF Q10
2 Pinkl. PGC-lafEHEIBIGM (P<0.05); S5
27 g5 U AT He A, B Q10 4H Parkin £ FH 22350
A (P<0.05), HpgEARA 2SS gt
R (P>0.05) . A4/ RO LA 2Lk R R
FEL K DL 4.

BT 28 ORI

B3 AN HZRARTES (IR ABSTR AN IA W AT TR W (5., x8000)
R2 FHUU/NRONLIZIATP, PCr & K PC/ATP (i H 4K (%s)

2 AL PCr/nmol L ATP/nmoleL"! PCr/ATP
4 6 13388. 92+177. 60 7340. 36+118. 44 1.82+0. 03
HEAIZH 6 12031. 67+395. 94*) 7248. 04+109. 36 1. 66+0. 05*
UL 1 LKL EH 6 12670. 25+396. 05" 7213. 60+85. 76 1. 7620. 06"
i Q1040 6 12479. 00£209. 25 7285. 58+170. 05 1.710. 04
: PCr, BEMAUR; ATP, =BERRART .

a) SIEWAIE, P<0.05; b) SEMLALE, P<0.05,

F3 AU/ WS Lo A 5T 45 i AH DG B [ 3R 38 b A (/GAPDH, x+s)
217 R Drpl Mff Opal Mfnl
E# 4 3 1. 0020. 00 1. 00=0. 00 1. 00=0. 00 1. 00=0. 00
EAIZH 3 0. 6620. 06 0.41+0. 19 0. 90+0. 19 1.21+0.27
PUEF 1 CoAURLEH 3 0. 83+0. 04 0.73+0. 19" 0. 86+0. 22 0.93+0. 16
il Q1040 3 0. 86+0. 08 0. 670. 30 0.97+0. 37 0.96+0. 16
20 51 g Pink1 Parkin PGC-la

EH 4 3 1. 00+0. 00 1. 00£0. 00 1. 00£0. 00

AL 3 0. 57+0. 09" 0. 58+0. 09" 0. 54+0. 08"

PUEF 25 0 0k 2 3 0. 95+0. 20" 1. 00+0. 06" 0. 83+0. 10"

i Q104 3 0.93+0. 31" 0. 86+0. 03/ 0.71+0. 02"

TE: PCC-la, 1S ALMIBEPRS SR 52 0K y SO B T Lo

a) HIEW4ALILE, P<0.05; b) SEMYIILE, P<0.05; ¢) SHierasoPbidltbis,

P<0.05,
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MUK, A R, T RCRBa . s . K45
R EAE o Ut 3.0 7 B R kb 45 0%
R, LSRR, BHRERAMERITR, FHRRENE T
ZEBHAR, FES L g BERL D PEETER MALFAIK,
AR AREARMANG , 2220 LA A 2542 202 M
WAEH, LRSI ENAKZI . Frss
U9 BFSEUE S, BT 250 J7 B 8 10 0 AL 20 O
T, e LRE AR

ATP 2O WU S i HAE Bt RE I T, RN
Z L PCrifIE R MEAF, PC/ATP(HEPEM RE RS
OIS < I S b IINE e e PN e D =l
Bhn o WEEE Y RE, O LZORLR ATP A2 i
BERG RE S i O WLRE S AR, ST e RO T
W ORI RERR G . APPSR, bisf
i O T BRI D LT AL, MdloEENY, 5B
g as R " — 3 WA RE U8 32 R PC/ATP fH,
PEIRBUET 20 07 AT B O LR A B A

AARARRIRLG . % AR SAEY) S RS
VUM RNE 4 RE A L (AR TR H Dig . kiR PRk
O WUBE 7 oK EEARGEH A K 2 Tiae ™, W

AR E RS B 2 44 MQC L R AR IE O WLRE AL
W EEE ", Minl 5 Opal LA 2 5 8 b 1A m
At . RRARS R ET R Dpl A, HiEd
SRR | 37 PR R PR A A S S B 1 MSf
GAREE A RO Y WY Y BRI, BIRERIES
F) DCM A5 Y A R0 LA 21 rp S b A4 AL BH &,
Drpl 2 1335 W i T+ o Pink 1/Parkin 38 B & 2247
T W G 2 B 0, BFARIESE, #R AR IS
i 2% BE % 3 12 Pink 1/Parkin 3 [ 300 1 £ b 44 1o BE
Wi, DT AR AP O IR 2. PGC-1a kL
TRA W A5 B SRR T, BEAS L TS AP P 7 1
(NRF1) SR YA R, SEmiygea i =
PGC-1ou i 2R BENS T BB A DCHR 1 ik 1,
ARRIE T, IFF 20 UL 4544 3% 25 il DCM (1)
L 1Y FE SRS L/ B PGC-1a it Z B, HLC
WAL BH R 3R BRSE R B, E Q10 figiE T 2k
LR HLO EEN, SGEOTIEE Y, FI
AR S PRI Q10 /E N P XT HR 259 . AHF 5T 25
R, SERA AL, Pt i O BokidL.O AL i
TEAUGE, JRHRAF LIRS, O R G b 5 0 9
B, LRARIRY ML A MR THE, dokitk A
W% AH 5¢ 25 (1 Pink1. Parkin K 4 ¥ & Wi AH 56 55 B
PGC-la W B b, FUIPLLF 5.0 7 Re % i
TG BRI 2T, 8 AR, IR R
LRRARITERR, TR A YA UK, Bl
WLBE & AR, DT O T fE .l Q10 44X
Pinkl, PGC-la k¥4I, HHALL, diefzio0
A ) MQC ARG AR TE A 4

ARHIF G 8 1 A ARSI SR B PTET 25 0 7 RE A% 8
T MQC B35 DCM O ILRE AR B A, (H IR
BLRTRITI# Z RO R . T — i i 4
S5 i — 20 B B AT B4R AL
B ik
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Effect of Kangxian Yixin Formula (#i%35.0>77) on Mitochondrial Quality Control in Myocardial Tissue of

Dilated Cardiomyopathy Mice

WANG Bing', LIU Shunyu’, WANG Zhentao’, FENG Yaowei’, CHANG Hongbo', HEI Xuanding', WU

Hong'

1. The Second Clinical Medical College of Henan University of Chinese Medicine, Zhengzhou, 450046; 2. Henan Provincial Hos-

pital of Traditional Chinese Medicine

ABSTRACT Objective To explore the possible mechanism of Kangxian Yixin Formula (#1507, KYF) in
the treatment of dilated cardiomyopathy ( DCM ). Methods Thirty ¢TnT"*'" transgenic mice with DCM were

randomly divided into the model group, KYF group and coenzyme Q10 group, with 10 mice in each group. Ten
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C57BL /6] mice were set as the normal group. Coenzyme Q10 solution at a dose of 1.5 mg/(kg-d), and KYF at a
dose of 20. 4 ¢/(kg-d) were given by gavage to the corresponding coenzyme Q10 group and KYF group, respectively.
For the normal group and the model group, normal saline at a dose of 10 ml/(kg+d) were given by gavage. After eight
weeks intervention, the cardiac function indicators including left ventricular end-diastolic diameter (LVEDD) , left
ventricular end-systolic diameter (LVESD) , left ventricular ejection fraction (LVEF) , and left ventricular fractional
shortening (FS) were assessed. The myocardial histopathology and ultrastructure were observed. The levels of adenos-
ine triphosphate (ATP) and creatine phosphate (PCr), as well as the expression levels of mitochondrial quality con-
trol-related proteins including Drpl, Mff, Mfnl, Opal, Pinkl, Parkin, and peroxisome proliferator-activated recep-
tor gamma coactivator la. (PGC-1a) were detected. Results Compared to the normal group, the model group had
significantly increased LVEDD and LVESD, as well as reduced EF and FS (P<<0.05). Moreover, in the model
group, there were disordered cardiomyocytes, significant fibrosis and damaged ultrastructure; the PCr level and the
PCr/ATP ratio significantly decreased (P<<0.05), and the expressions of Drpl, Mff, Pinkl, Parkin and PGC-lx
were reduced (P<<0.05). Compared to those in the model group, LVEDD and LVESD in the KYF group and the co-
enzyme Q10 group significantly decreased, while LVEF significantly increased (P<<0.05) ; the morphology of myo-
cardial cells was improved, and the pathological fibrosis and the cardiac ultrastructural damage were reduced. More-
over, in the KYF group, PCr level and PCi/ATP ratio, as well as expression of Mff, Pink1, Parkin, and PGC-1a sig-
nificantly increased (P<<0.05) ; in the coenzyme Q10 group, the expression of Pink1l and PGC-la significantly in-
creased (P<<0.05). Compared to the KYF group, the coenzyme Q10 group had significantly lower expression of Par-
kin (P<<0.05). Conclusion KYF can effectively improve the cardiac function of mice with DCM, the mechanism
may be related to the regulation of mitochondrial quality control.

Keywords dilated cardiomyopathy; mitochondrial quality control; Kangxian Yixin Formula ($i4F 350275 ) ; cardiac

function; energy metabolisml
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