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1.1 %%zh4h

faHEHEME Wistar KB 60 1, SPF 2, {48 (200+20) g,
I R 2 KA s S g o B At S RIS
SCXK(5%)2012-0001, T FE40F : 5 il 22-24°C, #HXT
TR 50%-60%, 12 h/12 h B .
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12.1 %

GEViVid7 B Y e 12 L gk 26453k (26 E
FHHEAA ) RM2016 H5 BEY) F AL (T8 Leica 24 )
7300 % St E & PCR X (32 E ABI/A ] ) (Rt2100c [ br
KA (HF [ Rayto 23 7] ) \neofuge 13R ¥R E.OAL(Hh
E IR L H AR JE BEG st
122 4

B2 25 (ADR) (RYIT SR 249043 BRAA B A 7=, 77 il
b5 1703E LS 10 me/ff) , 4 CORAE s 970 5 (R A3
B LR PES RERC R B RO AR, DK AT
LSV WS T TSR I R T R 288 K
fiffs “RACE A Ay 28 1 it 5% 5 1 254 FRA F AR 77 (
ZUEFE H31022986) 5 1 FU Z-41 , 4% 22 T W ISR
IR -PHELYL I, RNA 30K (ZE4E /R AE R A TR
NH] L, B9 G3013) , SERCA2a . PLB .GAPDH 5 | 1) (%%}
BT A PIRHA R ], 525730 NM_001110139.2
NM_001110139.2 \NM_001110139.2) , %t K il SERCA2a
PLB . GAPDH HL& (Abcam A F] , 525537l b ab150435,
ah85146, ab181602) , HRP #1 it i -1 #ie IgG (CST 24
AL, 525 70749) .

1.3 b

SIYIAE R RGBT N IE A SR — . B
WUBCFE 261K 60 HR B4 6 41 (n=10): B IE & 41,
(R E N TN (AN RN = o D S v 1 A A
Pt AL DCM K BRUSE AU il 25 J7 151, ¥ ADR FH A= 8L ER
KB AYE 1 mg - mL7 9, 50 s AR KRR 34 IR s T O
ADR 2.5 mg/(kg*week), IEH 2H 10 A FRUIE L S 51 0
APEER K, At 6 JE] (BT g 211 BB A ] 15 mg-ke™) o
T AR 25 2 BEALIR 3 FL ARG IR P, A 22 2 5 it 4
4 (left ventricular ejection fraction, LVEF) JEEE R
K 4% (left ventricular internal diastolic diameter, LVIDD) .
e A 42 (left ventricular internal systolic diameter,

LVIDS) . /2 % 46 1l 47 46 %2 ( fraction shortening, FS), 4%
I EF LGB X (P>0.05), FESADR 4 4
J&i, 60 HOR BRI, A SIEH A =R A
it E L (P<0.05) , BRI,

14 4%

MEST ADR 26 5 T 0AE B 25 2 AR P iR 2 i AR
AR EIEAR BT AI LR 5 5 me/kg/ K, H
ZRIB/K L RS 10 mg e mL 7 VW 970 RN 3.6 g/kg/
K AT A R 172, B 1.8 o/kg/ K, 7 Ay
RIS 245, B 7.2 ofke/ R, FZEIRB/K AL 1 g- mL (O3
W5 TEH 2 AL 251 5 vho) e 20 25 e 0 A K
BR RS IR ESR 2540,
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A3 R RT GE AR 4 8T R 2 A4 SRS R R
FHAARRRIR R e R4 TR, MM, ORI IX 88 4, ok
FZDiReE 512 W, AR 6-12 MHz IHR L 1 T
Fril o EOH B 55 A2 2 A A DT I O U O s 0 1 R M Y
B, 4r I LVIDD  LVIDS . EF . FS, Bt 34
LBl R
1.5.2 I FHm

DI B LG 2 B4 40 mg - kg R BRUGHEAT BEIE , TF
D1 = =t = 51130 i 8 5 TN A RSP+
T, U P2 2H 41 T - 80°C VK 4f 1R 17 h 1T T PCR.
Western blotting Rl ; .0y IRFBLH LU E T 4% 2 R G
WP [E E 24 h DL b AT IOK RS A YDA,
28 HE YL A O U BB 2 s
1.5.3 SERCA2a% PLB mRNA #% ik /K -F & RT-PCR F
Z T

SERCA2a,PLB,GAPDH (N £ &) 5| ¥ ¥ 5 6] &
Lo HU-80°PRAFHY K L ARERLH LY L 100 mg 247K
AN SR Trizol — 53 B mRNA , I 2 Hovk
J&  F Z3kE T RT-PCR [V o
1.5.4 SERCA20% PLB % & & iA 7K -F #9 Western-blot
FE F T

B 100 mg 22 A7 A AU AR IR 1. DL BCA &
R G A AR R E s 64T 10% SDS-PAGE %t
BRI ;8 B SR %2 2 PVDF B |
5% Wi g W43 3504 5 43 3 B S bt K BUSERCA2a 2 52
R4 (1:1000) \PLB Z sfEdiiA&(1:1 000) .GAPDH
(1:2000) ik 4°CE R ; feJe FH HRPFRic i LS di e
IgG(1:2 000)% 8 2 h, i ECL (il &L B,
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*1 BREEANSERENSIMFET R EEEt
£ 314 551 B KB (C) PHERE(R) H Bk JE (bp)
_Ei#:5'~AACGCCTGCAACTCGGTCATA=3'
ERCA2 14
SERCAZx Fi#:5'-CTGGAGCACCCTTCACAAACA=3' 60 40 8
PLE J:ifr;tcs ~TTACTCGCTCGGCTATCAGGA-3 . 0 i
Fi#:5'~GATGCAGATCAGCAGCAGACA-3'
_Ei#:5'-CTGGAGAAACCTGCCAAGTATG-3'
GAPDH Fi#:5'-GGTGGAAGAATGGGAGTTGCT-3’ 60 40 138
R2 BADHEBELE(x+s)

28 3] n LVIDD (mm) LVIDS (mm) EF (%) FS (%)
EE 10 6.64+0.54 3.34+0.70 82.55+6.38 52.66+8.58
AR A 7 7.78+0.39* 5.22+0.33" 56.97+6.43" 31.10+4.47"
EENT ik 9 7.34+0.27 3.95+0.57" 69.83+7.14° 40.75+5.92°
EANT AR 10 7.22+0.70 3.99+0.36" 66.70+7.35" 39.50+6.97°
FuFHAE 9 6.52:0.74" 3.84+0.71" 71.16+9.86' 42.36+8.69°
FieE Al 9 6.95+0.35" 4712027 62.48+3.52° 34.98+2.65°

5 E AR, P < 0.05; 5B AR, P < 0.05
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E1 FEXREBEOIERNLE
5 A ER P <0.05; HAEEA AR, P <0.05

Goit A
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PR hRUE R (wxs) R BRI B L B FH X ¢
FEI0 AT , S A REA SRR L g K5, P< 0.05K
ERAEGIFE X
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F AR EUE R D sh R Z5 R g (2, K D) 5
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EHE MR s g g Fh e e
A B P I i
3 KAARSERCA2aF PLB mRNA RikLbE&
5B AER,'P<0.05; 5 A A AL, P <0.05
0.40 # BUEKAPLBEAIL
EF BREYS Fo oy e 0 &4k §,SERCA20% & A% 0.35
®F & EA 030 .
SERCA22 e e o s 020 *
0.15 *
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4 ZEAKRSERCA2aFI PLBE B FRIELLE
5 EF LR, P <0.05; HAEA 21 3R, P < 0.05

2.3 B KR RS UL AL B 5 RO e

A5 R BR O JUL AN g B 2 o A g (81 2) HEE Y
£ (1 2A) AT I, T 5 200 WLZR BRI, . JILET 4
HEZ 55, LR oy A o A2 ([512B) B L
YA K, ) B A, S PR AR , A HES 250, R
BRMTZL, A A ARAE SR B AR . iR E L A5
Yot (& 2C-F) o] WO ILZR AR AR K | 1) B 36 A= | 4% i 48
i CHES ZE LA R I R A A ik . Bk
g B B /R0 IR O WL I8 MGEE
ARG DCMO LB IRFE (£F 2k S5 i 2E

2.4 %20 K A SERCA20% PLB mRNA & ik rb#x

& 2H K B SERCA20. %2 PLB mRNA 35 4 (181 3)
SEH A, AL SERCA2af) mRNA 7KF % R
F(P<0.05), &40 07 8 i o RAEE AT 15 , DCM
K SERCA2af) mRNA 7K F-34 i 2 T 5y (£53R 97 4 vs
BRI, Y94 P<0.05) ; BB 4] PLBd ) mRNA JK-F- 44
IEWHBE FTH(P<0.05);M46Y7 5, PLB 19 mRNA
IRl B AR (BRI T UL vs AU ZH 945 P<0.05) .
2.5 & KA SERCA2a47 PLB & & £ A Phk

220 K B SERCA2a Fl PLB 4 1 £ 35 Ho & (& 4)
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TE4>F i 100 kD 74 kD Ab 0] ULE M g 5 5k . 5
TEH A AH L, BRI ZH () SERCA 2 5545 B I 78 TR 75 4
11 PLB 2571 WA, 2890 7 &5 il R G AIR YT
Ja , S o A R R R B A . b — A2 AT i
7, FRRIZ 1 SERCA 203355 AR IE H AR (P< 0.05),
A0 7 45 7 i B R G I 4 B R 24 SERCA2a 4%
T U 4 3 T (4897 4H vs BRI 3945 P<0.05)
BLHIZH 7 PLB ik 38 E H 41 FH 5 (P< 0.05) , 190>
T 4 A A R 21 PLB 3 34 2 D i 28 AR (45 9R 7
2H vs BRI 34 P<0.05),

3 iTig

Jil it B B P R AL O WU T e R BLRAS &2 S
PN /TN AT e R (S = Gl s N
FHAE I, O KRR, 12 AN , O AR BK AR, A D] AN A
1R K, P AR A5 B, IRl AR IR R, DTG & Sy A
Wio IR VARSI R PR, A2 LATE ALK 15
P I IMERTT  FA T AR B R P F S R
JNEE R AT A, 0 NIRRT G &, A e
A RS AR £ 0 AN R % B EORS LA R
PFZS R AT SN 3 A LA R B A4 AR
TRBAFIAK , B AT BT o 570 7 I R 36
B, O s A0 L B8 3 e R SO D RE B 3 A
B AR A T Al g 253097, I g s AR T i
It H A 83 A BE R R R B8 T R
U o it LR HAE FIBLH , A 52595 ] ADR JIE 5
TS DCM AR, T 40 T H0RYT

LTI REFRATIE: DCM & A BRI —A> 2R A
L B AR R DO LA M s A A (50 &7 5Kk Bh g S
F, Ca izttt B Pl s BOCHEEMEN . AW
AP 1) 22 s 8 2 2 A6 Ca® s A PR VR,
H D LI B Ca>~ATP il (SERCA2a) /25 545 5 T
PN EEEAZ — AR RO AL
SERCA2a 1 PLB B84k K400 J5 T/ E o

SERCA2af) F 22T RE 24 20 MV H 1Y Ca™ 5L )
WL P Fb (40 B 3 b Ca® M BE T B, UL M e Ca i
I . 45 SERCA2a7KF-FEAR , LI W48 B Ca™ Pk

D K B R b Ca> W B2 FA B 12, L2 ™)
Ca™ fiff 25 BEAIK, 25177 5 | 362 79 5 T ) B AR b — S B AR
(1) Ca™ I AR W 23 Ca™ TR TS A LR 1) 8 32 ATt v />
SEOO W 4E D RE RS ; — R AU T BRI
I AS BE bR M I P ] Ca® , BOMB H AY Ca® S
i, O LTG5 78 4 67 5K, 5 800 JILET 5K D) BE R A .
Jiang Y ZET Y SIS AIF ST IR R , SERCA 2 1) 355 X0 L
A M PG o AT . FRATTAY SEge o A B, B
EHREUDINRERIFAR , SERCA2amRNA & [ #£k K
PINTE RN IS PRIy S L

PLB & & 77 SERCA2a i 1 1) — A~ 8 2 & M .
Tsuji T 4557 R, PLB 111 K52 53 SERCA2a
TR K . PLBXF SERCA2« M HIMER , & 5331
JULE AR Ca? 2, MY Ca Wk BE T W FE U 12, AL
0 Ca® AT FEAR , AT DCM A BRI S RE i — 25
W FRATI IR ZE AT AR R A 255, DCM KR
) PLB mRNA S 88 /K- 2 m o Rk, FATAT LA
30 3o A o ML AL IO 05 8 42 A DG 2R 11 A SRk sl 1
42 5 SERCA2a ) 3R 35, FEAIK PLB Y 1k, Rk 3%
DCM 1.0 EII e S ARTE AR, vl b0 LA 5

AT A B, SEBZHAR L, P00 T 1R
J7 4 J )5 , DCM KU EF (FSTE P B8 5 , O WL BUE
AUGEI ., BP0 I AT A S0EE DCM K R0
e SO L3, TR BsF 0 L SERCA20mRNA J2 85 11 36
ik TH i, PLB mRNA SR FHERIAREAR, SRy 0 s
DCM B AL AT B -5 52 w0 WAL X 405 8 42 AH G 25
SERCA2a ) ik PR PLB B RIAA K. — i, ¥
77 18 33 2 DCM K RO L SERCA2a 1 655 , Bl 38
LI X Ca B HE 55 it A7 I B, DI e 2o FIL &4t
(I EFARDIRE ; 73— 7 L, 70 07 il 30 i DCM K ey
L PLB 553k , 25 PLB % SERCA2a R34 , Al
B R LR 045 3 R B0 85 8 0, DT 00 L0 R &7
4rfe.

W DA B, AT 0 5 Al aE it 4 0F
SERCA2a ,PLB mRNA FI&E A B 54 , Mo LA
ML Ca* 53 AT B L AT, PRI Ca™ -1 26— 1
B AR, e 2GR B0 D D) RE I D WL A AR H
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Effect of Kuoxinfang on Sarcoplasmic Reticulum Ca**-ATPase and
Phosphoprotein in Rats with Dilated Cardiomyopathy
Fan Hua, Yang Ailing, Wang Youhua, Peng Longping, Cong Liye,
Yuan Suyun, Cao Min, Deng Bing, Zhou Duan
(Department of Cardiology, Longhua Hospital Affiliated to Shanghai University of
Traditional Chinese Medicine, Shanghai 200032, China)

Abstract: This paper was aimed to study the protective effect of Kuoxinfang (KXF) on heart function and myocardial
injury in rats with adriamycin—induced dilated cardiomyopathy (DCM), and to explore its possible mechanism. Models of
DCM were established by adriamycin injected via intraperitonealy for 6 weeks in 50 Wistar rats. After injected 4 weeks,
models of DCM rats were randomly divided into the DCM group, the high—, medium—, and low—dose KXF group, and the
captopril group (with ten rats in each group). Intragastric administration of the drug was given for four weeks. Another ten
rats were used as normal control. Intragastric administration of physiological saline was given to rats in both the normal
control group and DCM group. After treatment, all rats were examined by echocardiography and pathomorphology, while
mRNA and proteins of SERCA2a and PLB in cardiac muscles were determined by methods of RT-PCR and Western
blotting, respectively. The results showed that compared with the normal control group, cardiac function of the DCM
group was weakened, the myocardial pathological damage appeared, and expressions of SERCA2a and PLB were
abnormal. Compared with the DCM control group, KXF can improve cardiac function and myocardial pathomorphological
changes. Meanwhile, KXF could increase the expression of SERCA2a and inhibit the expression of PLB in both mRNA
and protein. It was concluded that treatment with KXF can not only effectively improve EF and FS of DCM rats, protect
myocardium and improve heart function, but also partially regulate protein expressions of SERCA2a and PLB in DCM
rats. The mechanism of KXF in treating DCM rats may be correlated with normalizing protein levels of calcium
regulation—associated protein of myocardial sarcoplasmic reticulum, such as SERCA 2« and PLB.

Keywords: Kuoxinfang, adriamycin, dilated cardiomyopathy, sarcoplasmic reticulum Ca**~ATPase, phospholamban
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