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Effects of procaine on arrhythmias in an isolated guinea pig ventricular free wall model of ischemia and reper-

fusion

FENG Wei'yi1 , YUAN Bing Xiang2 , HOU Jial'yu1 , JIN Ju-ying3 (1. Department o f Pharmacology , Beijing University
of Traditional Chinese Medicine Bei]'ing 100102, China)

ABSTRACT :OBJECTIVE To study the effects of procaine on ische mia- reperfusion arrhythmias( IRA) , trans mural conduction and
other electrophysiological parameters in isolated guinea pig ventricular free walls of ische mia and reperfusion. METHOD. 'Stimulation
was applied to the endocardium . Trans me mbrane potentials were recorded with two micro-electrodes from endocardium and epicardi-
um of a right ventricular free wall of guinea pig during pre-ische mia, ische mia and reperfusion . RESULTS Compared with control
group , procaine could reduce the incidence of arrhythmias, prolonge endocardial conduction time and trans mural conduction time , in-
crease action potential duration and decrease excitability in myocardial tissue during ische mia ‘and reperfusion . CONCLUSION  De-

creasing excitability , reducing develop ment of reentrant activity and triggered activity ‘may be the routes for procaine to control is-

che mia- reperfusion arrhyth mias .

KEY WORDS :procaine ; trans mural conduction ; ische mia- reperfusion arrhyth mias
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Tab 1

fusion arrhyth mias

Effects of procaine on incidence rate of ische mia-reper

Y15 WE . ?}%Jhu‘i}% %@{E&Jﬂ%
(pmol/ L) RERC%)  REF%)
Con 25 28 .0 84.0
Lid 10 7 28 .6 28 .6"
Prol 3 6 33.3 66 .7
Pro Il 10 7 0 14 .39
ProIII 30 7 0 0%
Pro IV 100 5 0 0%

i SRERAIALED P<0.05,2 P<0 .01

Note :") P<0.05,” P<0.01

, compared with control group

Fo AR IEH R i R R K A O = O I AP Dy D AN APDy, , /L I B ERP( ms) A0 A I ERP/ AP Dy, I 5%
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Tab2 Effects of procaine on endocardial/ epicardial APDy,( ms) , endocardial ERP( ms) and ERP/ APDy, in normal,

reperfusion guinea pigs ( x £ s)

ische mia and

Y1l 35 i Sl ifi 3 AR PR R
15 min 5 min 10 min 20 min 30 min

Con( n =25)

LN APD,, 214 .8 £37.7 218.0%39.6 121 .4%39.8 99 .5 +25.7 138.7%46.6 183.3X41 .9 184.9 £44 .0

LAMEE APD,, 202.1 £39.0 203 .1.%*37.7 97.4%37.9 87.9%+28.0 135.9F41.5 183.6%35.5 169 .0 £58 .3

LK ERP 189.2+35.1 192.0%*35.1 109.0*33.4 91 .6*34.7  119.3%*37.1 169.2%54.1 158 .5 145 .7

L2 ERP/ AP Dy, 0.89*0.15 0.89%0.16 0.96+0.17 0.90+0.19 0.96 £0 .29 0.94 %0 .26 0.89 0 .21
Lid( n=17)

LI AP Dy, 212.7%27.1  205.0%23.8 119.4F40.7 “101.5%28.5 128.2+44.1 183.6=%50.5 186 .3 £46 .2

LAME AP Dy, 193.9£29.1 190.0£25.2 95.3%32.35 83.0%33.2 122.0%24.1 176.0%37.7 179.1 £31 .8

LN ERP 174.3%27.0 178.6 X261 114 .3 140 .4 98 .3 t41 .6 116 .7 £36 .1 168 .6 £41 .8 170 .0 £34 .2

LN ERP/ APDy, 0.82%0.10 0.87.20.11 0.96 £0.18 0.96 £0.29 0.94%0.13 0.94%0.16 0.93%0.13
Prol ( n=6)

Ly APD, 210.5£36.20 229.7*30.1 125.3%23.6 100.8%21.7 153.5%*36.6 181.0=%30.3 191 .2 %29 .9

LHMEE APD, 193 .3 %27 .6 -200.5%34.1 112.7 £28 .7 92 8 £22.1 151.8%£30.0 177.2%32.4 180.2 £33 .4

LWNEE ERP 180.0+39.6 185.0%32.5 116.7%*24.9 95 .0*17.1 126.7%29.8 155.0%23 .6 173 .3 £34 5

Ly ERP/ APDy, 0.85*0.10 0.81 £0.12 0.96 £0 .24 0.96X0.14 0.84%0.13 0.86%0.10 0.91 £0.16
Proll (n=7)

LN JEE APDy, 200.1 £31 .8 253 .6 £32.6'% 144.1 £24.7 124 .6%20.8" 175.9F30.8 215.6%46.0 226 .4 142 .2

LHMEE APD,, 191 .7%32.0 238.9%41 .4"% 131 3%35.2 109.3%35.4 165.0%X45.7 210.3 %41 .2 210.7 £40 .4

LN ERP 178 .6 £39.1 245 .7 %53 129 150.0 £45 .7 127.1 £27 1Y 155.7%21 9" 188.6%67.3 191 .4 £60 .3

Ly ERP/ AP Dy, 0.880.11 0.94%0.12 1.00£0.22 1.00£0.10 0.94%0.14 0.91 £0.15 0.88 £0.08
Prolll( n=7)

LI APDy, 206.7+30.3 283 .0 £43 8%% 145.0%30.0 131.1 £29.9V 185.6 £21 8" 252.7+39 .99 268.0 44 .0?

LAMEE APD, 182.3 £37.0 241 .0 %51 .5'% 140 .8 £32.7" 118.2+26.1"V 162.2%*45.4 203.3%52.1 215.3 £46 .2

LW ERP 182.9 £35.7 252.9+£60.6%% 150.0£38 .9 137.1 £25.5% 161 .4 £33 .6 222.1 £39.1" 232.9 40 .6%

LB ERP/ APDy, 0.85%0.11 0.87*0.15 1.01 £0.15 1.05%0.16 0.91 £0.09 0.89+0.13 0.85%0.10
ProlV ( n=5)

LN APD, 198 .8 £24.7 281 .7 £33 .12 160.0 £28 9" 134 .8 £27.5" 194 .3 £43 .0V 265.3 £32 .32 272.5*41 .17

LM AP Dy, 194.5£27.6 257.0£34.4>% 159 .4+26.39 126.7%13.6" 177.0%*45.5 209.5%35.3  223.3%49 .6

LB ERP 178 .3 £27.9 270.0 £50.7>% 151 .7£34 8" 141 .7%26 .7 171.7%22.79 233 .31+34 .59 238.3 %41 .0?

LW ERP/ APDy, 0.90%0.12 0.95%0.11 0.94%0.10 1.06%0.13 0.91 £0.11 0.88 £0.09 0.88+0.10
EEAZARAMEY P<0.05,Y P<0.01; SEERAMEE Y P<0.05,2 P<0.01

Note :*» P<0.05,Y P<0.01,

P BN 2525 2 & 2003 4F 2 1 5E 20 G5 1 )

compared with pre-treatment; " P<0.05,% P<0.0l , compared with control group
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Tab 3 Effects of procaine on endocardial conduction time ( ms) in normal, ische mia and reperfusion guinea pigs ( x L)

g1 ; 2 HYiE gt eT TSR cT
CT 15 min 5 min 10 min 20 min 30 min
Con 25 15.6x5.2 16.0 5.8 21.1 %77 21 .3%6.9 21 5195 20.7%7.9 19.7%7 .4
Lid 7 16.6 4.9 18.3 £5.5% 24 .6 6 .4 25.0 %6 .1 22.6%5.5 20.6 5.1 18.9+4 7
Prol 6 17.0x4 .7 19.0+3.7% 26.0 X7 .0 26.7%8.9 24.0%6 .1 21,7 %55 20.3%5.3
Proll 7 16.7%3.6 24 .0%5.22%  30.7+%7 82 31 .6 7 .47 27.9%7.9 24 .4 %6 .4 24.3%6.3
Pro III 7 16.6 £5 .2 27.0+9:6%% 331 %8 .6" 35.0+9.6"  30.7£10.7" 27.1 19 4 24 .9%10.6
ProlV 5 15.8%3.3 29.7%7.87% 51 2+18.50 48 8%15.80 36.2+9.2Y 29.7%10.5" 30.3%10.3"

S ARAHLEY P<0.05, P<o.01 ; GBI D P<0.05,% P<0.01

Note :¥ P<0.05,Y P<0.01, compared with pre-treatment CT ; D' P<0.05,2 P<0.01

x4

, compared with control group

e 5% BRGS LE B L W o R K Bl A 0 S A1 ) B BE A S I () ms) R BRI 2 s)

Tab4 Effects of procaine on outwards-trans mural conduction time ( ms) in normal , ische mia and reperfusion guinea pigs( x T s)

150 ; B HYiE gt T TREELRE T
CT 15 min 5 min 10 min 20 min 30 min

Con 25 34.1 %6 .6 35.9%7 4 78 9 *17 87 .1 £28 .3 65 .8 £26 .2 52.9%18 .1 46 .1 11 .1
Lid 7 35.6%X7.3 43 9x6.8'%  97.0*24 99 .3+25 .8 79 .5 %18 .4 61 .6%9.9 48 419 2
Prol 6 31.0%8.2 32.2%9 7 78 .0 £53 80.8 £41 .5 59.4%26 .0 47 8 £7 4 42 .5 %9 1
Proll 7 300 %7.6 43.9%11 1" 86.1 £27. 95 .8 £25 .8 69 .7 £31 .3 54.6%17.9 52.6*15.6
Pro IIT 7 29 .7+5.6° 53.3%12.929 101.3%+42.6 102.2%31.7 78.5%26.2 62.9%11.8 5911219
Pro IV 5 33.3%7.3° 83.3425.02% 140.4%33.4" 148 .3 %141 9 94.0%26.3" 87.5%29.52 84.7%27.0"

WSS P<0.05,Y P<0.01 ; SEIRAMEL Y P<0.05,2 P<0.01

Note :*» P<0.05,” P<0.01, compared with pre-treatment CT; " P<0.05,% P<0.01
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, compared with control group
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