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Triggered actlvitles in cat heart induced by combined
ndministration of ouabain and calcium gluconate

YU Wen—Ge, XIE Jing—Tian (Department of
Biologv, Nankai University. Tianjin 300071, China)

ABSTRACT The pharmacological effects of iv a mix-
ture of ouabain (Oua) (50 pg + kg~ ') and calcium glu-
conate {Ca®t) {100 mg « kg™') on the electric activi-
ties of the cat hearts { » =19) were studied by using a
contact electrode and a contact electrode catheter to
record both epicardial and endocardial monophasic ac-
tion potentials {MAP). The results showed that the 2
drugs together reduced the MAP amplitude, decreased
Voner» and lengthened the MAP duration. Ouabain in-
duced triggered activites, eg. early afterdepolar-
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ization, early afterhyperpolarization, delayed afterde-
polarization including oscillatory afterpotentials, and
triggered arrhythmias, which were enhanced by calci-
um gluconate. Endocardium is more sensitive than epi-
cardium to ouabain.

KEY WORDS  electrophysiclogys arrhythmia; action
potentials; ouabain; caleium gluconate; heart; drug
combinations

AE FEoERicEMAPHIRAHEEMWE %R
A FAHMBAMA Ous MBARCEEFZEIIAIEE
RN, Oua I caleium gluconate (Ca®* ) ¥ B MA-
PA, TEH MAPD. Bk Va.; ¥ A% & EAD, EAH,
DAD(EF; OAP) R EFMMEIE.CHR LN, LI EAD B
&, LR Oue S, BEMA Ou A
HESMREE N, HIARTER, Ca¥ AT EHAAETE
Eaherek.
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BT E R B LR R NN B R AR
BREHDHHYY. BhEEPETIES
ERECIHMRETES. ERGEKTFLER
i #] 48 3§ &~ — (Priori*® 73%, Furukawa®
69%), HCa** RBMFTRESHEMBEHFAFER,
MAEFEY. LHAMRERFE. R RIHGE.
A ST Lo S R A v AR T D MG SB[ BT
Lo P 5 R AE 21 4E B, {7 (monophasic action
potential, MAP), HiTHEHBHERH OB L
WEMREFNMXR, Ca*"WEH, v —
BEMMAHEINHEA, FAREESHEH
HHhE, RAHEE.

MATERIALS AND METHODS

FM2s A, 3 LHE, E 284 50.6 kg, ure-
than 1 g - kg™ ip FEEE, HAEE, EPFHE. HEH
B CEEK, UEENEEOE., T ATER.

FC 5 AR B s 4 3 S0 5 SN MAP 3 A FL—
A BRI KR, 5% H.0 ST WUSC PN EF S
BREELE, PRICREECEREN MAP (3%
®ERE LA MEZ—8201 S A58, Fet,
#DPS—F £ BB ARIS 1 FL8E VLI K
AESMEI HF -1 UEERRE A SR AREY
YOLiZ R 5 (R BE RS R AT ESMicR, WE
E#E. Faf, #H4O08K MAP 1 ECG #j A DSS 6521
RS, MERR. ¥EMTRAAE  fk.

Tab 1.

(Epi) and endocardial {End) monophasic action potentlals (MAP) In cat heart.
*P>0. 05,

' P<Q. 05, " P<0.01 vs hefore lv drugs.

ERIHFA. HEHIMENECI-50) iv T
M. 1) Oua 50 pg « kg™ ' # calcium gluconate 100
mg + kg T'HIR-A W, BEEA] 5— 10 min, RHEE
(33 pg Oua—+ 66 mg calcium gluconate’/min, » =19.
2) Oua 50 pg + kg™", SFHH I (33 pg Ouad/min, n =
6 FMAMTALMMLEE o 1, 3, 5, 10, 15, 20,
25, 30 min B0 HHME MAP 1 1 & ECG.

RESULTS

Oua 1 Ca** & 3 &5 3 30 M FEZhAS
EE

1 4 FRABxMAP % ¥% &%B%
.0 S MAP 1208 (MAPA)Y B B, 53
— R GECHE . O HIMNE MAP 3
SOU A (MAPD: ) ES B E X B ETE. &
M MAP B 90% B (MAPD ) R TS B
EHI, 15 min BT ERK, O FE MAPD,,
EREXL, LHEMAP OB X FHER
Ve ) E B ETL, G Ve BERERK.
IJI-LS %#Hﬁﬂid&ﬁﬁfﬂb%ﬁ MADP;UM%
WA AR (Tab 1). X—2 Rk LEE.

2 £ HRABEXNECG #¥H% ivOuafl
Ca* 5, EHE L. P-R AIAEHELK: B
E. PHEFE BFERY. FELISAW,
QRS &ﬁ%fﬂiﬂ'k' P iﬁﬁli! &j@itﬂ:‘l}
ft; iv10min /5, QRSB ATRE, P ik

Effect of v a mixture of cuabain (50 ug « kg™ !> and calclum glucounate (100 mg + kg™') on epicardial

n=19, xts *P>0.08,

Hp<0. 05, THP<Q. 01 vs endocardium. MA-

PA: munophasic activn potential amplitade ; MAPD®. MAPD*, 50 or 90% monophasic action potention duration.

Ve : maximum veloclty of phase 0 of MAP.

Before 0 min 1 min 5 min 15 min 25 min
MAFPA/ End 19.014. 4 14. 73, 1" 15.5+2. 8"~ 11. 612 B*** 10.1£3. 0=~ T.7+1.1*"
mV Epi 17.8+3.6 12.643. 7+t 11.3+3. 9=+ 10.242, 74+t .72, 3=+ T.6L1.5
MAPD;,/ End 198+ 37 229453 223455 217+ 40" 229445 226+29*
ms Epi 1B31+33+ 194434+ 188+ 36t 185432+ 199431+t 199+ 25+
MAPDg/ End 236+42 2B7 £57"" 278+ 66" 27BE55"" 3044517~ 2731 4B"
ms Epi 2254481 24440 256 +37-F 244430+ 249437 +H+ 252+ 28+
Voux/ End 1.1£0.3 0.9+0.3 0. 940.2" 0.9+0.4" 0-9+40.3" 1.1+0. 4
Ves—1 Epi 1- B0 5 1.340. 7% 1.1+0.B*t 1.1+0. 5=+ 1. 3+0.B*F 1. 040 gt
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HE, EREWHOR., EHEHRE, =M
B, RESERE. EEHEE, ZHAEMN
(Fig 1). X -2 50— 19054
EHEETEI00Y . 30 min HIFET-F16% (3/
15).
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Fig 1. Ventricular arrhytbmias induced by Iv a mixture
of ouabaln (50 pg-kg™') and calcium gluconate (100
mg-kg~!) in cat heart. A, C, E, and G nre the con-
trols of B, D, F, and H. respectively. B} ventricular
extrasystole; D) uniform ventricolar tachycardla: F)
multiform ventricular tachycardla: H ) ventricular
flatter and fibriliation. A, B, E, F. G, H with the
same criterla. C. D. with the same criterin.

Ad Al

3 LS HASEBERBCHBERNEEY
iv OQua fl Ca /5. 13535 min 9T MAP 338
FTRE B P 4 R RRJS £ 18 4k Cearly afterdepolar-

ization, EAD, Fig 2); 2 QA ELE]
J5 #H %% fk Cearly afterhyperlarization. EAH),

HEEHEIHBEFTREBEEE B A (de-
layed afterdepolarization, DAD. Fig 2), H#

136 7E23 min B . HBRHHES B AL (oscilla-

- tory afterpotential, OAP, Fig 2). ¥ EAD f1

JMM_IJ(\_ %00 |

. Fig 2. Afterpotentinls induced by iv a mixture of

ouabain (50 pg+kg ') and calcium gluconate (100 mg-
kg~ '} in cat heart. A, C, and E are the controls of B,
D, snd F. respectively- B shows the EAD and trig-
gered extrasysiole. D shows the DAD (4 ) pnd EAH
(4 ). F shows OAP. Upper tracing) endocardial
MAP; middle tracing) epicardial MAP: lower tracing)
lead ® of ECG.

DAD 3| BER, AJLIME Z RO RHE (Fig
D. BFE LR SEBEAMRE, TSN
=2 D ERHREEMHE T MAP RETFH
— MAP gy 5 b &+ 4835 Tl — MAP
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f stz , ERaHEBEH (coupling interval ,
Ch5iEmiray Cl E2AMHE Cla=1. 28 Cleyn
—14.75, n =14, r =0.97; 2) EEWEHL
B MAP HFIEREETFI — MAP #1/5 Bz
. BIEB CI (40663 ms) B HFRKFEEW
CI (281£33 ms), P<{0.01, n =23; 3) Fid
REGHEM, AEEE.CREAEHEE. B,
B ABR MAP EATHBIEKIS/19EXR
FOFNEE LA B2 /19,

L3R Oua M350 FRNETE W6
RE3IRERT EAD 50%), 12223 DAD
(16.7%). I EMNEEIv510— 20 min B
., iv10min f5, CEBEHTHEE, EiE.
SEFHABHEETUEY: SHEEHFERX
TR, SRS FLAY AL R R

DISCUSSION

TR, EFAGFIIEMERCRR
HEHLH 5P, — =4 F iR LR B8
FHLBENTUEEEZ2MRIHTIEN: 5
—R R B IECFHE)E B E g,
HHKENLH 3[=Mm.

EIXBHERRA, Oua TEFEER EAD M IE
DAD, 55" KA—H. "B FEHE2ERE
CRE B EAE A T OBEA, SRR T M
KRG EEER T OB Oua AP EREM
il 32 R O g 18 . MAPD e, EAD RE
K e, DAD A HFHh 8 & @y,
FREL. ER.OCBRE SR EAD.

WERAE L OE VMRS RBHEEY
Mo-ow, BFHEAEEIESANTLOAR,
ﬁu't‘ﬁﬁ MAPDQU%{‘EE*' Ei@]ﬁﬁﬁ‘%
fr L SE K.

Iv Ca® 5 Oua WFFEI4E A, MR Mk 2155
3. #7R Oua SBL I F AR A[Ca* ] BHAE
1T R MR S S

ACKNOWLEDGMENTS i & {f B 5 s 42 0
THE. BEF2NEsER.

REFERENCES

1 Jin JP. Zhang NZ. Wang MX. Jic BQ. Reversal of severe digox-
In toxicity in guinea pigs using specific maonoclonal antidigoxin an-
tibody {McAb} and the inotropic effects of cardiae glyeosides oo
atria after McAb treatment. Chin J Cordid  1987; 15 4 351
-3

2 Hogac PM. Wittenberg SM, Klocke F]. Relationship of stimula-
tion frequency to automaticity in the canine Purkinge fiber during
cuabasin adminiscraticn. Circ Res 19735 32 : 377—84.

3 Gelles M. Arocson RS, Hoffman BF, Effect of transmenbrane
potential cn the manifestations of ouabaic toxicity ic sheep car-
diac Purkinje fibers. Cardiovase Rer 19751 9 ¢ 600—6.

4  Ferrier GR. Sounders TH, Mendez C. A cellular mechaniam for
the generationol ventricular acthythmias by ecetylstrophacthidio.
Circ Res  1973; 32 ; 600—9.

5  Priori SG. Mantica M, Schwartz P].  Delayed afterdepolar-
izations elicited 1 vive by left stellate ganglon stimulation.
ctrculation 1988, T8 4 178—85.

6 Furukawa T, Kimura 5, Castellanos A, Bassett AL, Myerburg
R]. In vivo induction of " focel® triggered ventricular archythmias
and responses to cverdrive pecing in the canine beart, Circwlasoon
19905 82: 549—59.

7 X LH. Xie JT. Electrophysiclogical studies of efterdepolar-
izations and arrhytheies io the heart in vive. Acfa Physiol Sin

1991; 43, 257 —64.

8§ . EMRTEECEETNEE.NAZRIE EWiH
iE 1987 213

9 Davis LD. Effect of changes in cyrle length on disstolic depolar-
ization produced by cusbain in canine Purkinje fibers. Circ Res
19734 32 4 20614 ’

10 Sounders JH. Ferrier GR, Moe GK. Conduction block asscciated
with transiect depclarizations induced by acetylstrophanthidin in
1solated canine Purkinje fibers. Cére Res  1973; 32: 610—17.

11 January CT, Riddle JM, Salata J]. A model for early afterdepo-
larizations . Induction with the Ca®t channel agemiat Bay K 8644.
Circ Res  1988; 62 ; 563—T1.

1?2  lecono Gy Vassalle M. On the mechaniam of the different sensi-
avity of Purkinje end myocardial fibers to strophaothidio.

J Pharmacol Exp Ther 1990; 283 : 1—12.


http://www.cqvip.com

