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Effects of copper chiorlde on  electro-
mechanical activities of myocardial celis!

"ZHANG She-Tuan, LY Xiac-Gusng, LIU
Chuan-Hao

{Research Laboratory of Electrophysiology, Xi-on
Medical University, Xi-an 710061, Ching)

ABSTRACT The effects of copper chloride
{CuCl,)on action potentials and contractile forces
of guinea pig papillary muscles and cultured

myocardial cells from neonatal rats were studied

by means of an intracellular microelectrede  and

transducers, The resuits showed CuCl, 50 umol/L

reduced action potential amplitude (APA3 and

maximal depolarization rate of o phase (V,...),

shortened action potential duration at 509

(APDy,) and at $0% (APD,) repolarization,

prolonged effective refractory period (ERP), in—

hibited contractile foree of guinea pig papillery

muscles, The effect of CuCl, on AP of cultured ’
myocardial cells was similar 10 those of guines

pig ‘papidary muscles, The beating rate and con-

tractiie amplitude of cultured myocardial cells

were decreased by CuCl, 50 pmol/L from [02+

44 bpm-te 58+21 bpm &nd from 100% to 89+,
17% respectively. These suggest that CuCl, may

be an anti-arrhythmic element.
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MATERIALS AND METHODS

FACH(CuCl, - 2 H,0) sz (b iR 1
A7, AR, FZE/KHERL 100 mmol/L i,
Eagle BL5% HH RS PEMEELNHE
R b s, ' ’

BB, {km272+SDz24g, 2 JFH, &
S REFE, FFRELL, TEF TG R A
FEH LA, BT 3ml (3610,5°CIEH
F, BRELEREFER, ALLRIBER
REME T, BERERILG RSN, diy
ESUP H KD B SBR-1 R, B
A, SR LIS H (Fo).

LR 32 R F 4 2-4d By SD kR,
2 SN, BLLRiEEE, 0.06 % RELERH
s, HRanBReH . 8% TER
¥, HI7TCHIRAEN -TIdETE. FHFEE
Fi Eagle J {5458 #3255 (MEM) I 20% /40
1 ¥,
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Tab 1. Effects of CuCl, on the action potentials and coniractile force of guinea pig papillary muscles.
n=8, ¥+8D, **P<0.05. "**P<0.01 ¥s coml rol,
Concn (umol/L} APA (mV)  APD., {ms) APD,, (ms} ERP (ms) Voax{ ¥V /5) Fel %)
Control 120=5 18525 230t:21 257429 " 187124 100
10 117 +9 179+23 222+ 19 22431 176422 92111
50 113+ 10*" 169+22 2114 19%~ 268+ 317 153 =20%* B0 4 24%*
164 111+8** 163+ 16*" 206+ 1B** 2741+33*** 139431** ESiZO""
500 g41-15"** 1344+ 21%*" 1914-19*"* 286+ 36" 89+ 3p7** 33+ 15%""
1000 754 17*** 1454 25**" 1784 25*** 3144317 591 28*** 167"

APA = action polential amplitude; APDg, = action potential duration at 50% repolarization; APD,, =action
potential duration at 99 Y% repolarization; ERP = effective refractory period; V... = maximal depolarization

rate of ¢ phose, F, = contractile force.

AP TR R BEm i k. R HE<0.5
um, A% KC! 3 mol/L, Hi[H 10-40 MQ, AP
{8 545 FW-2 TR gl A0 8F AR i
2, HTRICR APTHER EFEER V).
B AL AP 23, 7EIR —SH g P sE B
RN ERRE, ITRERBMITR, A
HHRH AR ¢ mFiT RN, BRI
i AP DR R BME T HTY, HRA20
WM, ZSCIGHH 17 fESHMN, BILHSERREE Ut
13, BHRICR 5 T FaaK AP, BEHE
B —-HiAR, FrEstR AAR ¢ ki
k- FE.

RESULTS

CuCl, 3 R ALk AL shER Y B h
Gy ICREBENAPAF G, RAER
B35, ME T CuCl, 10, 50, 100, 500, 1000
umol/L ¥ {5 R FLLIRAL AP f1 F, Em, &
ey EME 15 min, #5&, CuCl, 10 umel/L
X APf0 F, EIifaiiL e ERm, CuCl, 50
ymol/L {E 57 fEALIRIR(APA), Va.. BRIE,
FERA M E(APD) 524, 47 AL N (ERP)
e, F. TFIF. 7€ 50-1000 umol/L JEE A,
BEHPEERNL, FREAENNAR, 2
R Ry fERL % (Tab 1), CuCl, ff ERP 2
FIE &, APD,, B%4%, HiW ERP/APD,,
EL{E HE B i &  Fig 1 2 CuCl, & Vi, APD,,,
ERP, F, Buau@ -4k,
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Fig 1. Effects of CuCl, on ERP, APD,,, V...

and F, in guinea pig papillary muscles,
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Fig 2., Imfluence of CuCl; on the excitability of
guinen pig papillary myscles, 2+ SD,
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HE, BIHEEAHAR, ety 24
B - iA] g 28 . CuCl, 100 pmol/L {#£ 5520 min
&, BBHERE EH#ENG =15, P<0.01,
Fig 2), 28] CuClL, f9 SR WA &8 F
B,

CuCl, 358 AR AMNE AP P CuCl,
50 pmol/L YEF] 30 min, (#1350 U4k APA,
Vo HEWfE, APD 53455 (Tab 2),

Tab 2, Eftect of CuCl, on acitlon potentinls
of cultured myocardial cells from neonatal rats,
2+ 8D, ***P<0.01 vs comirol,

Concn ~ APA APD,, APD,, V..
(umol/L) & (mV) (ms)  (ms) (V¥/s)
Control 20 86+1i0 559  87+9  17+3

50 17 B4£7*"" 43+£B**" g7TXa""* 9+ 3*""

CuCl, 34 3% 1 B SE MR g IR CuCl,
50 umol/L %/ 30 min, BSOS

ERGNFETEE, SEEENEY 102

44 bpm N8 5821 bpm, FEA K BEE
Me9+17% (n=18, P<<0.01),

DISCUSSION

CuCl, #5300 RS R 30 M OE
WEERS CuCl, M A LRI H R E
BERDFEOR—%K, ORNRRLS, HIR
3 4K 85 S R D U x

GABRR R S MR Vewe HKE 752
%R No* J% () TIEWER NEHE HER
##7, CuCl, g/ APA, V..., HEFRHKK
BBk %, f APD 4551 ERP X {,ERP/APD
HEBBEK, BRERERERS, B
RS RET R, OS5 2MH I B,

L ALBE I B SR Catt RekE
%, WTEHER B Ca®* AMMH, HIERET
G5 Ca* P %, Catt BEEBAMNME

APD, X R Bl FF & RMgERR®. CuCl,
MWASRIE AT, H55 APD, NIBR H

fur B e B BRI % L2 B 4 5 IS FRL A AW R 4R ALY,
VLB AT AR R Cat* Py,

ESERHE N T8 Ao B 9 FE TR T B B,
CUREECEHCILPE S RETIECIEE
FEL-FE®, BREGERR SN KR B
W, MFREMST B, ZRRR, ZHEO3hT
HE, EEFUECREKEER, FER
KB, KAENERLEERIESIRE
EERX., BRLER®, AZGAllsni, &
BREMETATRIFIR B REAE 3 F,. HAR2
nmol/L, Fi gtk BATRTR B 1eF T B kIR
CE, NMFRALFEL ®, [ Cu2pmol/L A
SEERE > g%k, Eitt, L ALEE R i 4R 3 T
RER YL M L@ R B R R — MR R R,
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