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Abstract—Studies on the effect of quinones on cardiac function has been conducted with normal
hearts, but not with injured hearts, i.e. ischemia/reperfusion-injured heart. Quinone compounds are
known to produce oxygen free radicals during metabolism, and for this reason, quinones are im-
plicated in the aggravation of ischemia/reperfusion injury or cardioprotection, as in the case of ischem-
ic preconditioning depending on the experimental conditions. The present study was carried out to ex-
amine the effect of 2-chloro-3-(4-cyanophenylamino)-1,4-naphthoquinone (NQ-Y15) on cardiac func-
tion of ischemic/reperfused and normal rat hearts. In isolated perfused hearts, various functional
parameters such as left ventricular developed pressure {LVDP), left ventricular end-diastolic pressure
(EDP) and maximum positive and negative dP/dt (+dP/dtm.). time to contracture, heart rate (HR) and
coronary flow rate (CFR) were measured before and 30 min after dosing and following 25 min ischemia/
30 min reperfusion. NQ-Y15 increased LVDP, +dP/dtu. and -dP/dt. by 18%. 30%, and 40%. respec-
tively. There were no significant changes in other haemodynamic parameters. After ischemia/re-
perfusion injury, pretreatment with NQ-Y15 induced a significant decrease in LVDP and +dP/dt.., but
an increase in EDP. LDHrelease was not significantly increased. These results suggested that NQ-Y15
may augment the ventricular contractility but it makes hearts more vulnerable to ischemia/re-
perfusion injury.
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Fig. 1 — Chemical structure of NQ-Y15.
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Fig. 2 — Effects of NQ-Y15 on LVDP in isolated rat hearts. (A): LVDP during whole experimental periods. (B): LVDP
after 30 min pre-exposure of heart to vehicle or NQ-Y15 (0.1, 1. 10uM). and (C): LVDP after the episode of
25 min-ischemia/30 min-reperfusion. Values are expressed as the Mean+S.E.M. from 57 animals.

*p<0.05 vs vehicle
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Fig. 3 —Effects of NQ-Y15 on +dP/dt.. measured from isolated rat hearts. (A): +dP/dtm. during whole ex-
perimental periods. (B): +dP/dtm. after 30 min pre-exposure of heart to vehicle or NQ-YI5 (0.1, 1, 10uM).
and (C): +dP/dt... after the episode of 25 min-ischemia/30 min-reperfusion. Values are expressed as the

Mean+S EM. from 57 animals.
*p<0.05 vs vehicle
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Fig. 4 — Effects of NQ-Y15 on -dP/dtm, measured from isolated rat hearts. (A): -dP/dt.;,, during whole experimental
periods. (B): -dP/dt.,, after 30 min pre-exposure of heart to vehicle or NQ-Y15 (0.1, 1, 10uM). and (C): -dP/
dtmn after the episode of 25 min-ischemia/30 min-reperfusion. Values are expressed as the Mean+S.EM.

from 5-7 animals.
*p<0.05 vs vehicle
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Table I — Effects of NQ-Y15 on haemodnamic parameters in isolated rat hearts

DP HR(beats/min) EDP(mmHg) CFR(ml/min)
Vehicle 34.1+05 260.0+£9.0 41£10 16.5+2.5
0.1uM N@-Y15 26.2+49 254.7£12.7 6.4+3.7 145+1.7
1 uM NQ-Y15 35.2+x24 284.0+12.7 7.8+0.9 16.5+0.8
10 uM NQ-Y15 32.2+1.6 273.7+19.3 51+£23 15.7+2.2

Hearts were perfused with Krebs Henseleit buffer containing vehicle or each concentration of NQ-Y15 for 30 min.
The results are expressed as the Mean+S E M. from 5-7 animals.
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Table Il — Effects of NQ-Y15 on haemodynamic parameters in ischemic/reperfusion injured rat hearts

DP HR (beats/min) EDP (mmHg) CFR (m!/min) TTC (min)®

Vehicle pre 19.0+0.6 261.0+9.0 9.9+0.9 14.3+3.7

R30 5.5+3.1 243.0+2.0 62.7+4.2 7.2+24 20.9+3.0
N@-Y15 pre’ T 25 1EZ9T 295775204 TT983E30 4122 S
0.1uM R30 51£15 270.0£10.0 78.5+10.7* 76x5 19.2+0.8
NQ-Y115 pre 21.0£1.6 293.7+17.6 11.9+0.8 12.8+2.1
1uM R30 3.8+1.6 177.7+13.0 95.0+12.0" 9.320.9 19.7+1.0
NQ-Y15 pre 20.8+0.9 307.7+13.9 8.7+1.2 11.2+0.9
10 uM R30 54+25 282.0+14.7 957.1+12.6* 7.6x05 18.8+£0.4

Hearts were perfused with Krebs Henseleit buffer (KH) containing vehicle or each concentration of NQ-Y15 for
30 min. After 25 min global ischemia, hearts were reperfused with krebs Henseleit buffer for 30 min. Data
represent here are haemodynamic parameters at basal state (pre) and after ischemial/reperfusion insult (R30).
The results are expressed at the Mean=S.E.M. from 5-7 animals. *p<0.05 vs each group of vehicle.

*Time to contracture as ischemic time producing 5 mmHg increase in LVDP.
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Fig. 5 — Effects of NQ-Y15 on LDH release in rat heart
perfusates. LDH released was measured using
perfusates collected from heart pretreated with
vehicle or NQ-Y15 with or without the episode of
ischemia/reperfusion (I/R). Values are expressed
as the Mean+S E.M. from 57 animals.

*p<0.05 vs vehicle
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