T EAHRFER 1989 4E 1 H;s 10 (1)

: 4953

49

i8] [2 & M R R F i T X 6 T4 L AR BRI A T 9 RO R P 1

kM, Mg, FH.L

BE (REZIBFm-Nis) 4, 8, 16, BEMF (Nis)
1, 4 MAYZERE (Nif) 4, 8, 16, 50 nmol/L #gig B¢
kG T AR EGR 5 Bl RN S G e, MM
AL L 450 ke 2k . CPK B, m-Nis 8, Nis1 }
Nif g nmol/L § 7 B % > GRILE /ER O Nat -
K~ — ATPase J 5 -4 il MG 1E B 5 % I REREE
%, BB TR B0l E i A O L Ca?t — ATP EigiGPEsY
Jin R e R G B K E LTk

xEia MREMYs BRI MR, TELE;
Brin-mEHE, LULES WUREES  -mIRE =R
BRmys WA

18] )8 & Hi - (m-nisoldipine, m-Nis) Z¥f
B T RUEE 25 R A, ATSCIRE T B X
IR RO B R0, AR, 518 BT
PO AL E M ERG ER4AAER, Bkl
LR B AR BUBG Bb  B R RS
55(2,3).

AR SR R AR O E M 8% m-Nis fifg &
HiL 5 (nisoldipine, Nis) i3 I (nifedipine,
Nif) 4 i i F i TR G 0 me, T H AR H
PR,

Materials and methods

%, {KE 2.54+SD 0,5k,
il 2% TAELREFR AP,

DEEEENE O LAeERERFEER
10 min FFUA500E, WA DT 48R R Hakas
(MPU-0.5) ] )k E(AOP) fuZe .0v% W
H(LVSP) M 473k K MAE (LVEDP) sy {5 ELRE IR
A (H A H MFV-1200) #£-3L 8 F 25 3G
B EBRLIWE 2o kG B(AF); &£ EEZH
53 #R Ul £dP /dtmays L 4R 10 mm/s J5E9
OGRS TH B0 38 (HR)Y, R & 847 H3E
03T HE A R0 AU(RM-6000). WEFIR

? IHHA,

1987 47 H 3 Hukk 19884116 f 18 H#st

(A ALEX G LB =, GHEE 050017)

MR R, WEERR#(CF), & 5minig
F&IER—IK.

REBHEBERERF PN AHWRE. BT
PER ST 6 HE G 60 ming [l ofn W) BRZH . 28 S %
Fa4H): OMELE 10min j5, MUEH 5458%
A 2 ELIA ) i i E R 10 min, 4R)F SR
F B IR G T B A U 5 TN, FT T 2 8
U e UM B B (R G E HE(1.1 kPa,  {ifi CF 520
BRI Y 596),  fOMET 37°C fRIRE
A2 OBl (global ischemia)1 h, & 5 DL R
&V TR T LR (BB Krebs-Henseleit %, &
Na,EDTA 0.5 mmol/L)F i, il 15
min, FI00E N TR ASHUE 30 min,  FE
ZC7ENRHE 30 min PyIhAgtRE B, A IEH,
sy /3 m-Nis 4, 8, 16, 50 nmol/L; Nis 0.5,
1, 4, 8nmol/L ¥ Nif 4, 8, 16, 50 nmol/L
34, AOMETT{Eomin 5, o BlBMUEHR
BT I TR RO 10 min, SRR HRIM
1h(37°C), HEFHMEFEIFHRIIE R & K
BEVLHE, AR B A B A RR T IR R BT
T MGIHE,  DAVE S it ML AT TR 4 22 25 % 0o T e K
HH R,

SRR OERRE, HFE T AO0BEHKE
J&, 7 100°CTF#F 24h, HFE., BE L=
REFBREHAR. MERORN 4 B8 &
Gy MEPTNEERIE, LIGELIERDE.,

H{eiEiRME

1 S5 LE % E (CPK) 24 4 B B BR
BRI AT, Sbi1 30, 60 min fNFEEREE 1, 3,

5, 10 & 15 min Eiﬁgﬁgﬂ\ﬁi&“&’ [/J&EY‘E
HEJE BT 15 min 55 R H RS, B -20°C f}

#, T 12hpy il CPK iEME®,
(min « g) TE.OLFER,
2 i % %2k (microsomal fraction)#) %

FFBR KU PO B T 2200 3 K 35 1AV /0 UL

g 5 Iu/
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2.58 BB, JIA 50 ml 2473w (mmol/L,
BEdE 320, EDTA 5, Z%EHERH 2.4), B
Famreasrh, 11 1300 r/min, 20 s(2ERERE 15,
KR 30 s JETEBRRE 5 s KRS K, Btk
4 B g, HTE R REEE OO,
ISR OB P 35 45 B 0. 25 mol/L iy RERE (&
EDTA 1mmol/L, pH7.4) 3 ml %] B B,
- 20°CHR4F.

3 Na* —K* —ATPase i& 1 & K W
B % & 4000l, 4 (mmol/L)Tris-HCI 50,
NaCl 100, KCI 10, MgCl, 5, EDTA 1, ATP 5,
PH 7.4, WaEBRMILHET, =B K 8k
#: Na* —K* — ATPase i ¥ DL B FE 1 mmol/L
A6 ATP B M R R,

4 5'-1% 8 &% 8 ¥ (5/-nucleotidase) & %
AME RN KR & 400p], & (mmol/L)
Tris-HCI 50, MgCl, 3.5, ATP 3, HEHK
THBET,

5 Ca’* — ATP g (Ca** —ATPase) & )|
¥ RNWMAAE 400u], & (mmol/L)Tris—
HCI 25, NaCl 75, MgCl, 1, EGTA 0.1, ATP
3, PH 7.4, Ca** —ATP ByiEHE LI E RAE
# CaCl, 0.15 mmol/L {Z W 4y i 1 ATP B
Btz 2k FoR,

6 spfaal R AT, HERIURE®,
A 538 AE 50°C T T 4 55, & ABRT
190°C4{k 15 min, {40 BRE: T B L
T,

7T 9% & Folin @Rk Wl 2= 7%
B, DI&5RA I E E SR,

8 HHMAFEME DL RF @ D
W53 3 werp B e e N BR

& m-Nis & Nis WhIRREREFEF M
LTS & R HE ML, Nif( REESEHH
I, ER3F25MAERHETH R & I W
BB, R BLEIATE R R O B AR N
F0.006 ml/LUD, KEIZGAM LR K R 48
=L, DI YR, ATP-Na, (Fluka),
HER N UASEREDH REERE, &

BRI AR 1 L,
Results

Bk i AT 25 D A XY & Tk D RE + dP/dtn,
B HR @R FFF + dP/dtn. K HR 17
Ti¥ng. Tab1 J% m-Nis, Nis J Nif 55
10 min Py, +dP/dta,, K HR Y 5 R AR .
m-Nis & Nis f9{E iR 25500 ) 11 2, 10
min EEMIKE ; Nif 8 {ERI7E4 255 5 min
i, 10 min IWEHSKE.
Tab 1. Effects of m-nisoldipine (m-Nis), nisol-
dipine (Nis) and nifedipine (Nif) on + dP/dt, .,

and HR of rabbit working hearts, n=5, X+SD,
*P>0.05, **P<0.05, ***P<(0.01 vs before drug,

+dP/dt .. (kPa/s) HR (bpm)

Drug efore Change Before Change
(nmol/L) (%> (%)
m-Nisoldipine

4 546+140 —4+6"* 138 %5 -8+14*

8 476148 —15+6"* 120£17 —10£11*

16 490+121 —24+8*** 122414 —22+8**

50 437+60 -—51+11"** 131+£13 - 35+£20***
Nisoldipine

0.5 486147 - 445" 122+£16 —-446"

1 4534+91 —15+8** 1264 -—-14412*

4 466*x131 —28+4*** 126116 —19+3**

8§ 475%51 -—-55+13*** 120418 —32+£13***
Nifedipine .

4 431+20 -1048* 134+27 -344*

8§ 465+£73 -—17+8** 1309 -1+£5*

16  480+27 —19+7*** 135+15 -5+£5*

50  510+£101 —50£17*** 12619 -14+8*

BonEERTEHNOOTERE BOBRT
37°CHkfn 1h, #k> P TARRAE# 1 30 min
WM, WEFIXRALOThERR R E R 2 (Fig 1),
15 At R 2 AN AF 5 45kE  Fig 1 2
R[F ¥R EE m-Nis, Nis [ Nif F4b8E 5 0 2h
BEEORE TR, LA B I AT (48 25 B0 BEH
100%, 4407 30 min T{ER 20 Bl
B, BEBHRKKEY%. HFigl 7 m-Nis
4, 8 % 16 nmol/L g5 B {2 9 L IhERIK &,
ifipd 8 nmol/L & 5 # %, 50 nmol/L I
4. Nis 1 /% 4 nmol/L {h §B{R2 ik L IhEEIK &,
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Fig 1. Effects of m—Nis, Nis and Nif on the
percent recovery of functional parameters of

rabbit working hearts during 30-min reperfusion
following g0-min global ischemia at 37°C, n=15
gor solvent (o), n=5 for m-Nis (e), Nis (x),
Nif (). X+ SD, *P>0.05, **P<0.05,
***P<0,01 vs solvent control,

Pl 1 nmol/L W%, Tio.5 K 8§nmol/L
TR, Nif 77 R & /0 WR0E B 00 fE gt sk
i 5 AR DR E, T 1L 8 nmol/L &
A

ERBRE i Weishaar SO 4y 244
AR R IE, BCAE TSIk 45 (LVSP = LVEDP),
45 LVEDP /215150 % . & IR A 7Bk
ifil 60 min %4k PIF A 30 min Hipy, FE4iK
HEET26.7%. FESE L ABGERN &4
/1, Fk m-Nis 50 nmol/L A mE—HFlk
MBI g, HBE IR 3 F 5 A HEE
A S TR ZE 245 10 2 2R

BAEG MM BE BB R 15 AR O e Bk

Creatine phosphokinase

(IU/min. g dry weight
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Fig 2. Mpyocardial creatine phosphokinase (CPK)

release from ischemic and reperfused rabbit
working hearts in the presence or absence (o) of
calcium antagonists, (e) m-Nis § nmol/L, (x)
Nis 1 nmol/L, (O) Nif § nmol/L., Hearts were
subjected to §0-min global ischemia at 37°C and
reperfused for 30 min, n=5, X+SD, **P<(0.05,
***P<0.01 vs solvent control,
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Fig 3. Leakage of CPK of rabbit working hearts

Into perfusate during the first 15 min of reper-

fusion following g0-min global ischemia, n=5,

X+-SD. **P<0.05, ***P<0.01 vs solvent
control (0).,

Rt R W CPK 3 445 Bk o 30 min J5
CPK /L REB, 60 min WRSE RN 5 ¥ &
M5l# CPK k&R (Fig2), 3 45 il
Y & T T R 341 20 3 ) e ot 03 R P CPRORE
W (Fig 2, 3), 3 R EM LR #1EE R,
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Tab 2.

Effects of m-Nis, Nis and Nif on activity of Na*-K*-ATPase, 5’-nucleotidase, Ca?*~ATPase

of microsomal fraction and homogenate of rabbit working hearts subjected to §0 min of ischemia and 30

min of reperfusion,
control, 'tP<0.05, 'P<0,01 vs normalcontrol,

n=§ except Na*-K*-ATPase group, X+SD.

**P<0.05, ***P<0.01 vs ischemic

Enzyme activity (pmol Pi/mg protein-h)

Drug Na*-K*-ATPase 5’—nucleotidase Ca?*-ATPase
(nmol/L) n Microsomal Homogenate Microsomal Microsomal Homogenate
fraction fraction fraction
Normal control 8 9.5+1,9 1,2+0.3 5,1+0,5 5.4+1.0 3.0£0,6
Ischemic control 15 5.1%£1,0t 0.81+0,20'  3,2+40,5! 8.3+1,3t 1.310,9'
m-Nis (8) 7 9,1+1,4*** 1.,414+0,29** 5.0£0,7%%* 5.3+1,7%" 2.7+0.6%*
Nis (1) 6 8,0+£2,3*** 1,15+0,27** 4,940,667 5.41+0.9** 2,8:£0,8%*
Nif (8) 7 8,3+1,77%* 1,174+0,28** 5.,2+0,7%%* 5,7x1,5%" 3.,1+1.0*"
Tab 3. The effect of m-Nis, Nis and Nif on phospholipid and free faity acids (FFA) content o

rabbit working hearts subjected to §0 min of ischemia and 30 min of reperfusion. x+SD. *P>0.05,
**P<0,05 vs normal control, 'P>(,05, ''P<0.05 vs ischemic conirol,

Drug (nmol/L)

Phospholipid (@mol PO, /mg protein)
Microsomal fraction

FFA (pmol/g)

n
Normal control 9 0.70£0.16
Ischemic control 9 0.54+0,12**
m-Nis (8) 6 0.70+0,12
Nis (1) 6 0.66+0.08%
Nif (8) 6 0.,6940,11%

Homogenate n Homogenate
0.28+0.10 4 6.910.5

0.25+0.40" 7 8.,0F0.4**
0.29:0.04! 5 5.7%£0,71
0.29£0,02¢ 5 6.240.5"
0.28+£0,06! 5 6.6£0.4%

FREEEE B o O o LB fe ¥ 2
B 533 ok 2 TR sk 4 Na* —K* — ATPase i
i WA 52 R AFK » ) TRt 400 o e e 8 45 B9 57~ 1% R
B EGEEIE HE, T0 EHAHOR PR TB 4 B &) Sk o Cat —
ATP #iEPE 37 (Tab 2), 3 FésfE I BE
200 G B OE X BB B R EA
(Tab 2 ),

WS RSESRE R ER b R O UL
WoRL R4y BRI AR R, T MO UL B
WS EF, 3 MR B X
A7 (Tab 3),

ke ot R A B A R R TR A o Rk A S
S REFWEB T RIAHRB RN,

Discussion
AL EER K m-Nis, Nis K Nif ¥y B &
PO LR i B R E R, SR
FUIREIR G R IR R R E $h JE (bell-shap-
ed), IX5CERIRE Nif Hots Bl Gk 4505 B

IR LR —By, B Figl Wi, Nis
BOEF38 T m-Nis & Nif, XA g5 Nis {1k
FIL 71 B 44 351 R 4 BB AT 2% (Tab 1),

m-Nis 50 nmol/L ReR{¢E k-0 I REK &,
T 5 2. 183 G LD £ R RO SF R BE B Nif U
REE 2L DIREIRE (Fig1), HFETFRES m-
Nis R AR A K, LK 7 & m-Nis
K Nis FUCHE QIEE, TR G2 il
TR WE, FEONIZES K CPK R B 5.
Wb, RIABCKFIE m-Nis J Nis {575 51001
e PR ARG R . Bk, 3 AR5 RS Hi
Pk i E R ERG O ERLROZEN. HE,
5 Nis #th, m-Nis §REHZE. N5, &
RLEE%, Wi, Hit, HLENBHF

R 13 B W ik B 129 s 7 R S T BB ML
SR ARG R AR A E RN, BE S BOR SR
$R e Na* —K* ~ ATPase JEHEFEAR, 5 10
Na* -K* — ATPase (&, {H4AJBXT Ca* 1Y



HIBHENI, T Ca™ ~ ATP BB 25 .
th Tab 3 7 L, 3 S5 45 S HE B9 L 0 L
BB W B BB UK P LY, TR
517 i U UUBEEE D 6 (Tab 2 ), 3 g R HL
e P R O R 5 TR B 2 —,

By MoaBEIAR. B TEEESHMIEX
TAE. RAET, REEBIEARTLLE,
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Protective effects of m-nisoldipine and nisoldipine on myocardial

damage in working rabbit hearts after ischemia-reperfusion

ZHANG Hai-Lin, FU Shao-Xuan, LI Yun-Shan

(Department of Pharmacology, Hebei Medical College, Shi jiazhuang 050017)

ABSTRACT m-Nisoldipine 4, 8, 16 nmol/
L, nisoldipine 1, 4 nmol/L and nifedipine
4, 8, 16, 50 nmol/L enhanced the re-
coveries of functional parameters of working
rabbit hearts after ischemia-reperfusion, as
well as prevented the development of con-
tracture and the release of CPK from the
reperfused hearts. m-Nisoldipine 8§ nmol/L,
nisoldipine 1 nmol/L and nifedipine § nmol/
L attenuated the reduction of myocardial

Na*-K*-ATPase and 5/-nucleotidase activ-
ity induced by ischemia-reperfusion. The
breakdown of membrane phospholipids and
elevation of the myocardial Ca®*-ATPase
activity and the free fatty acids level were
also prevented.

KEY WORDS m-nisoldipine; nisoldipine:
nifedipine; working heart; ischemia-repet-
fusion; myocardial contracture; creatine
kinase; Na*-K*-ATPase; phospholipids





