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Effect of Xinfukang Oral Liquid on CK-MM mRNA and CK-MM Protein
Expression Level in Rat’s Heart Failure Model after Myocardial Infarction
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[ Abstract]  Objective: To study the effect of Xinfukang ( XFK) oral liquid on MM isoenzyme of creatine
kinase ( CK-MM ) mRNA and CK-MM protein expression level in rat of heart failure model after myocardial
infarction. Method: The rat heart failure mode after myocardial infarction was created by ligating the left anterior
descending coronary arteries. All the rats were randomly divided into 4 groups: sham group, model group, XFK
5.4 g - kg™ group and captopril 0.1 g - kg~ group. After 24 hours of modeling, rats were ig given XFK and
captopril for 4 weeks, Cardiac function, myocardial ultrastructure and key enzymes of myocardial energy shuttle,
CK-MM mRNA and protein expression level were separately measured in all groups. Result: () Compared with
model group, in captopril group and XFK group CK-MM mRNA and protein expression increased (P <0.01). @
Compared with captopril group, in XFK group CK-MM mRNA expression level decreased (P <0.05). In XFK
group CK-MM protein expression has no significant change. Conclusion: XFK oral liquid can effectively increase
the expression level of CK-MM mRNA, as well as the protein content of CK-MM to improve myocardial energy
shuttle and remodel the process of myocardial energy metabolism function.
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AE 1 AR 0 o 0 T A 0 AR BER T, 0
JIFE 70 A P 35 52 496 (0 A8 A 7 R A, O LA
LD IR s, A g i A AR LR JEE, B
HEAG R BRENE 20 1, HaEassk
AT AR, KN A B A R B AR O L O LR AR
Pl A A e ol AR R BT 0 LA
B KRB il e fE, 20w LA K RAE
fhEENEZ ",

O SR I IRV R 2 I R TR T 0 AL AL 5 I
Pt 7 8 98 0 20 T i PR R S A A R
O SRR T IR T 2 LR AL, 4R R S RE . AR S
5 388 2 A 0 B R BTN O LA B o 3 R B UL
ZHUNURY UL AR g W) T ( CK-MM) RE it 58 42 h
mRNA J CK-MM # 4 3% 35 19 52 Wi, 8350 2 1
IR T o 0 WU RE At AR I = R i B ds 10 T BLAE
P, A 52 BRE 11 IR 7 18 0 I 3 CHF 45 31 52
B A TR, [R) I o 3 4R O L ARE AR O 25
AT 25 AR R .

1

L1 &  HX-300S 34 00 AL (R #0 28 B RL
AR, TA1003 BIKS % 1 K P ( F iR FAL
#w)) , BL-820S A= ¥ ML Ak 92 56 5 G ( MCHR 28 B B 4L
AR 2 A ), HP 5500 #% (8 £ & ) &8 & 2 & X
(Philips 268 ), YY0103-93 ¥ G fL T AR 4T ( | i
wAREYFHCABR A A, Bio-Rad CFX96 5L 9456
PCR f¥ ( Bio-Rad & [ ) DU 800 43 Jt )% & it
(Beckman & [# ) Bio-Rad H, Kk {X , multisKan i #75 {%
(Thermo ),

1.2 25% O & O R ( Xinfukan oral liquid,
XFK,th AZ 1 FH5 T 025 R %2
L (LB ) 5, it 5 2011FP04006 ) . K 4§ ¥ F)
( Captopril,, 1 38 [ 1 Jifi 5t 5 1 25 4 BR & 7, it 5
1112035),

1.3 i&5 TRIzol, M-MLV Reverse Transcriptase,
RNaseOUT™ Ribonuclease Inhibitor [ invitrogen ] ;
pMDI18-T Vector, ExTag fiff [ Takara ]; Ampicillin
[ Sigma ] ; SuperReal PreMix (SYBR Green) , DH5« J&%
AU, X-Gal, IPTG | ki 32 Ol ) & (KRR
DEPC /K (32 K) ;DNA gifb FIGRF & ()M &R
) s Tnvitrogen 2 W5 . 30% HE B %
W (Sigma) ,SDS 1% TEMED(N,N,N',N '-JUH £ 7,
) i BRER B (1100 Bio-Rad) (% 5 iS5 i R250
(= K), beifE & A BUR W (Kanglong ) , —$T CK-
MM ( SANTA CRUZ, sc-28898 ) ; GAPDH ( Sigma,

28795) , Pt ¥ Pt (Sigma, A5420) , 4 ( Abcam ) ,
AT (Abcam) .

1.4 Zh¥)  ERHEPE SD R B (s 020, K E
(200 £20)g,60 H, b 5t 2 i F) A 52 56 3h ) bt
Pt VP AT HIE 45 5 SCXK (51) 2007-0001, iy Hr [
BERb B 22 T BE B 1 2 sh ) b o3 F6 1) 3%, ) DL A
e K BLA U RE, B RO A R K, B B IR
(20 £2) C,HXRE 45% ~70% |

2 HiE

2.1 ShWERE R ST S IR Pleffer i
(477 ¥k 45 4L R 3 Dk AT B 52 (LAD) |, o 48 0 B O
HRBEA, AREGHEHERMI0 T U-d ™ im, &
23 d,

BT AR W 4 - AFE LAD ZBI55 F 2 2 ~3 mm
AbEFAT LN LAD N2 AN SLATRE S, R A RS
Sl YRR ] 4 5 AR TR
2.2 EWrH R ITE S e SR WL ¢
3 AR 12 h G AR A BEAL S 2 A RT
ARZH (Sham) 12 H A G A2 48 H ;3 6 2 K B 4% 3
P T 5 7 1% i 3k 5 R T AR 36 R R T R B AR U
J5 24 h, 2 ARG D RE  BLG F i (CO) B
15% h CHF 88 2, 51 A\ 20, SR I - 3 A
BLH) KB BE AL 43 S A5 R 2 ( Model ) | Captopril 24
(Capt) L HEL (XFK) 3 24, 5 & T AR 41 (Sham)
4, A 12 R ARG 24 h PR B 4525,
FEHRRTHZ)E 4 FIARBOM , #ET R AN, O
B FARLL (Sham) ;£ LK 4.0 mL-kg™"ig, qd; @
R ZH ( Model ) ; 4= B 457K 4.0 mL-kg ™' ig, qd; ®
Captopril ZH ( Capt) : Captopril 100 mg-kg ™' % T4 3
Hokh 4.0 mL-kg ™ g, qd; @0 HEAL (XFK) .0
SRR R AR 5.4 g - kg R T AR BEAR K o
ig,qd,

2.3 KA AR AT

2.3.1 LA L CK-MM mRNA LRkl o
H 2825 4 A R 2% 241 K BUBGO LA 21 100 mg, fR A7
T -86 €, JH Real-time RT-PCR J7 & & .0 LA
21 CK-MM mRNA, .0 LA 215 RNA [ $2 5. R
1 mL TRIzol 545 . 5 N B2 HBUE RNA, %X
T4 5 ~ 10 min, fill A DEPC 7K 20 WL, RIZIRA] o 43
2, =20 T S wL RNA W, 10 £5 5, I
it Ay, Ay, THE RNA 1, @3 5% 5% Oligo dT,
10 wmol- L ™" 1 wL,dNTP 10 mmol+L ™" 4 uL, RNA
2 pg,DEPC /KA 12 pL;65 °C 5 min, 37 Bl T vk
F5 min, £ FKE P A 5 x First-Strand Buffer
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4 wL, DTT 0.1 mol - L™" 2 pL, RNaseOUT.
Ribonuclease Inhibitor 40 U - },LL_] 1 pL, MMLV 200
Uspl ™' 1 pL, 3 4t RT &444:37 € 50 min,70 C
15 min, @) Real-time PCR: 3| #): CK-MM, creatine
kinase ( muscle) mRNA, Forward primer;5'-ATTCT-
CACCCGCCTTCGTC-3", Reverse primer:5'-TTACGC-
CATCCACCACCAG-3', I PCR £ 14:95 C, 15
min;95 °C 10 5,60 C F1 62 °C 30 s x40 PE I ; 1l
BRI .65 C 55,05 Cos ' JHEE 95 C., @
Xt B A A IR 2 L BORL AR A, SO A7 R I
Ao M8, A ORI FS DUER ., r IR RS 1 x 10" #5 D1 -
wL ™ KR 10 A5 H5 B il 45 0 1 x 10°,1 x 107 4%
DL L™ ZR B0 3 B R
2.3.2 K IAEZA Real-time RT-PCR 4 %f F &
A RNA 5% 5% (L 2. 3. 1Q 3 % 5% ) 7= 4y 5 % b
RIS #E4T PCR 37 8 ( 10, 2. 3. 13)Real-time PCR)
2.3.3 DAL CK-MM HHRIAR I 4525 4
JAI R 2% 2H KBGO ILZH 21 100 mg, fR17 T - 86 C,
JHi Western blotting J5 3 il i .0 JJL41 21 CK-MM #& 14
1 F IO L SUBIE B R &) 3, 00 s o v 2 P v
J5 Ll SDS-B N I It e 2% wh i 5 B AR IR L B
TR TR P o A AP Ak L 0 & PR
AWAR L, B AL 20 we BEATHIK, LK 10
mV, BIKEHRE G0 B R E A 2 PVDF
B b BB 1H E HL i 100 mA , NCX il SERCA
$eA% 2 ho RIS TSR RN B A B, B
PZE G B B PR IS — 30 s &, — s &
R, ZHE A 1 he SS9 RE, K B
ECL AL A R ICHEY, BV 5 min J5 T W5 % N85 I8 A
H TR G, B € R DL R R 500
red . B A i DU 5 A 2 B R H e
2 (GAPDH ) 5541 1 K LU AR 3R o
2.4 itk FEREBHEM x s Row, R
SPSS 17. 0 J3 Hrig fF E4T ¢ K246, P <0.05 N 22 747
Gt e E L
3 £R
3.1 XM Z CK-MM mRNA EKIK 5
T AR e, B 2H A2 0 %0 L CK-MM () mRNA
FIRK-T I TEER 4 TR, Geit 2 & E X
(P<0.01); 5BIARIAH L E, Capt 4 XFK 4 A0 %
Ll CK-MM mRNA ik iR, 7255 4 K, S it
AR EMEZEL(P<0.01);5 Capt 4 Hh#, XFK 4]
fe0 %0 L CK-MM mRNA 223k KEAES 4 KT
JH(P<0.05), WK 1~3,%1,
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E 3 CK-MM mRNA #xifE # 2

3.2 X} CHF KRR ZE 0% 0L CK-MM 3 H £ A/
o ST AR R B ZE O & G L CK-MM
AR I RA KL TESE 4 R et i
X (P<0.01); 5HEERIZ L4, Capt 4]\ XFK 4 7=
LE LN CK-MM 2 3R E L FESE 4 R, 48t
FAHREEZE L (P<0.01), R, K4,
4 itig

O L2 S 17 B Jk 4 o 2 02 — @ R AR 1T (adeno
sinetriphosphate , ATP) 1 # it Jl ik ( phosphocreatine,
PCr) , Hrp ATP J2 H L ae Y i, H & 2R
PCr 2 F R RE R4, e AR e i% B AR R L
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*1 XFKi&¥73x CHF KR ADO=IEFEIE O
CK-MM mRNA R EAREMFM (5 +s)

3 bk CK-MM mRNA CK-MM 7 [ J% Ji
/g kg ! /copies-ml ™! CK-MM/GAPDH
1 F A - 58 938 972 £10 308 566" 0.82 +0.15"
TR - 28 318 583 +4 184 322 0.21 0. 14
RALE 0.1 50275907 +8 814 665" 0.54 +0. 12"
08 B 5.4 48599 731 +8 446 254" 0.48 +0.18"

T SR IR P <0.01 ;5 R4 A4 Y P <0. 05,

Sham Model Capt XFK
01g-ke”’ s4g-ke’

4 XFK 3 CHF X RO EOH CK-MM HEARIZNZM

O WURE B W) ot — Wl R R Y ( ATP ) 18 B LIRR ( PCir)
RS AR AT B9 U ¢ 0 R A Y gl afn
O WUZH 2 b i 1R 5 i B ARG, ol P £ 2y (EE 5 ik
O 8 ) JE T B S B sk i BLrh ATP & & RS
REAT , 05O WU FE IS 0 3 KBGO ILRE AR, PCr
HATP 2 [8) ) BE B 5% e 32 2 52 B 1R L IR L T
( creatinekinase ,CK) ZEAR HLHI B I 4, ATP ) 5E
AT 9% 2 AR LR 3 ( sarcomeri cmitochondrial creat
inekinase ,mit-CK) # 8 3 £ 4 T PCr th,PCr £ F
RE TR FF 28 i Bt CK [W] T 8§ (CK-MM, CK-MB, CK-
BB) i fb e g ATP LIBERI HT . CK J2 JILINR 4 il B it
TR ARG B, CK 3G Py 22 Ak 1 3 52 i 45 BE
R B R SR e O LR S AT R R A
DA . HETE A WL Sl R CK A 3 Bl
RN CK-MM ,CK-MB #i1 CK-BB, CK-MM 7£1E T L
JREr v, 50 UNLEE & 1 -ATP BRI, 5k CK-
MM 5 LS B 3 45 45, 55 Ca” " -ATP AR, M
T £ oo JUL 2% oy - WA 200 8 306 ok 2 10 g s A1 . . CHIF
IF URR 4 28 4R R e DO RE I B 32 4, CKO 3 1 B 3
ZA, Horp FEZ M CK & CK-MM, CHF .0 JLZH
21 CK 75 7 1 B AT BOVLRR BB RE 1 F IR R GE DI
AL A ATP P2 A FVH) SR R K, 2 5 O WL 2R
Y 0 26y W e IR ok AR SO L A

AHIF S LS R AL, O AT S O 5 KRG I T Bk
1fiL e 480 41 9% , CK-MM mRNA 335 F 9, CK-MM & 4
TR B AR ST 45 R 80 L Capt WRIT 410
A5 0 3 KBGO LA I CK-MM mRNA ) 3% 3K i —
A I VR AR LR O R 1 2R AR R LTI, AT 3L

CK-MM

GAPDH

ATP iz SE MR AR 0035 , 4 B PN gt 38, 1 #2412
HE U LT 4 0 2% A - 4 A B o 2, 3 i 0 WL e 4
1o BRI 50 WL A ILRE A R MR 3k
SN EDIRE R H 1Yo 25 A0 1M 2450 B R IR
WAL AT i — 20 b O B 0 3 K RO LA L CK-
MM mRNA B33k, fie i CK-MM & [ &=, %
BH 25 AT I 250 2 5 O MR EL A AR O A 0 B
K EUL L CK-MM mRNA ()3 ik, 38 il CK-MM Z 4
SRAVER, AT AZ 3 CHF i JJLR 18 B 2 42 2 G 1
ROR HE TSmO HILRE A R G O S T
O WILEE 2 AR 15 B A5 K0 WL BE 2 45

[ &% 3Tk ]

[ 1] 5kT7H. Tsung O Cheng, 5K T f&. Fo M 10 ) 5 35 2%
[M]. Jb 5t Bh 2 BRSO A, 2000 :224.

[2] BROCE.KBaUW. ks R 5HRTIM]. L
R TR E RAE AL, 2002:261.

(3] W, s, i, 5. O & BIRYT 8L O 8
W41 fI[T]. R EE ,2000(2) :45.

[ 4] #Hme, B8R, RBURE, 55, 0 8 R 0 IR 5T O LR
FEL RO DI RE R RZ I [ T]. o [ v B8 i 2% 2 A
% ,2006,12(9) :680.

[5] #oma, WHIE X, 5. O8I R xT BT8R
O FERE R B0 D) BE B0 L Ca-ATPase FE {37 1Y 52
[J]. BV = 24 Bg 2 42, 2000,23 (3 ) :38.

[ 6] Pfeffer J M, Pfeffer M A, Fletcher P J, et al.
Progressive ventricular remodeling in rat with myocardial
infarction[ J ]. Am J Physiol Heart Circ Physiol, 1991,
260(5) :1406.

(7] FHER UM, I, 5. BB 0 3O R
18 0 7 3 3 R RO WU PR & e 2 R (1] b [
SE T A 4 ,2012,18(3) < 174.

[ 8 ] Spindler M,Niebler R, Remkes H,et al. Mitochondrial
creatine kinase is critically necessary for normal
myocardial high-energy phosphate metabolism[J]. Am J
Physiol Heart Circ Physiol, 2002,283(2) .680.

[ 9] Lygate C A, Fischer A, Sebag-Montefiore L, et al. The
creatine kinase energy transport system in the failing
mouse heart[ J|. Mol Cell Cardiol, 2007 ,42(6) :1129.

[10] Shen W, Spindler M, Higgins M A, et al. The fall in
creatine levels and creatine kinas isozyme changes in the
failing heart are reversible: complex post-transcriptional
regulation of the components of the CK system[ J]. Mol
Cell Cardiol,2005,39(3) :537.

[ DT ]

- 209 -



