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Cardioprotective and Antihypertensive Effects of KR-31281,
KR-31282 and KR-31299, Newly Synthesized K, Openers,
in Conscious Rats and Isolated Ischemic Rat Hearts

Sun-Sook Lee®, Yeo-Pyo Yun®’, and Hwa-Sup Shin®
College of Pharmacy. Chungbuk National University, Chongju 360-763, Korea®,
Screening & Toxicology Center. Korea Research Insitute
of Chemical Technology. Taedeogdangi, Taejon 305-606. Korea®

Cardiac and antihypertensive effects of BMS-180448, a cardiac-selective ATP-sensitive potassium
channel opener, and its newly synthesized derivatives KR-31281, KR-31282 and KR-31299 were
evaluated in isolated perfused rat hearts (25 min global ischemia/30 min reperfusion) and conscious
rats. Three new compounds (10 pM) induced positive inotropism as evidenced by increased LVDP
(left ventricular developed pressure) and RPP (Rate-Pressure Product) in nonischemic rat heart. KR-
31299 increased CF (coronary flow) and HR (heart rate) but the other two had no effects. KR-31282,
KR-31281 and KR-31299 had a tendency to increase reperfusion LVDP and RPP compared with
vehicle, while the latter two significantly reduced reperfusion EDP with a tendency to increse TTC
(time to contracture). All three KR-compounds had very weak effects on MBP and HR in conscious
rats. These results indicate that KR-31281 and KR-31299 may have some cardioprotective effects,
although weaker than BMS-180448, and their mode of action different from that of BMS-180448,
despite the similarity in major structural moeity. (Kor. J. Clin. Pharm. 1997; 7(1): 33~39)

] Keywords — BMS-180448, KR-31281, KR-31282, KR-31299, Myocardial ischemia/reperfusion,
Cardioprotection, Rat
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Fig. 1. Chemical structure of BMS-31299, KR-31281,
KR-31282 and KR-31299.
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Table 1. Effect of BMS-180448 and KR-compounds on cardiac function and coronary flow before and after

global ischemia

Before Ischemia

30 min after Reperfusion

pre Drug post Drug reperfusion n
LVDP (mmHg)
Vehicle (0.04% DMSO) 96.916.6 94.8+8.3 23.8+5.2 6
BMS-180448 (uM) 1 89.31+9.9 89.5+4.4 23.3+3.2 3
3 100.5+4.8 88.7t5.6 18.3+6.6 7
10 93.2+7.9 81674 64.6 L 6.5%* 5.
KR-31282 (uM) 10 110.8+7.0 1485+8.6" 375+134 4
KR-31281 (uM) 10 90.2+2.8 109.5+44 3531+134 4
KR-31299 (uM) 10 105.4+6.7 113.7£5.8 4391129 5
Heart rate (beats/min)
Vehicle (0.04% DMSO) 262.1+1.0 2616+ 3.1 222.9+£255 6
BMS-180448 (uM) 1 2843+19.8 287.6+21.3 255.0+13.2* 3
3 2721+ 9.2 2693+ 94 255.0+11.6* 7
10 256.8+ 3.1 2584+ 39 254.4+13.9* 5
KR-31282 (uM) 10 2520+ 9.3 242.0+134 220.0+23.8 4
KR-31281 (uM) 10 2430+ 6.9 231.0% 6.6 218.0+ 59 4
KR-31299 (uM) 10 2560+ 7.6 2630+ 5.0 202.0+27.5 5
Coronary Flow (mlimin)
Vehicle (0.04% DMSO) 18.2+23 17.1+£24 119429 6
BMS-180448 (uM) 1 185+23 21.7+0.7" 14.7+1.6 3
3 185+1.0 221+16' 128+1.2 7
10 155+1.2 19.9+23" 112425 5
KR-31282 (uM) 10 21.6+£3.2 21.4+2.1 13.7+£3.8 4
KR-31281 (uM) 10 29.1+21 305+1.7 16.4+£1.5 4
KR-31299 (uM) 10 21.7+1.8 2544231 1571126 5

LVDP, left ventricular developed pressure. All values are mean+ SEM.
*Significantly different from its respective vehicle group value (*p<0.05, **p<0.01)
! Significantly different from its respective predrug value (T p<0.05).
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Fig. 2. Effects of BMS-180448 and KR-compounds
(10 pm) on cardiac contractility after 30 min reper-
fusion (n=4~5). *p<0.05 compared to respective
vehicle values.
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Fig. 3. Effects of BMS-180448 and KR-compounds
(10 uM) on EDP 30 min after ischemia and 30 min
after reperfusion. *p<0.05, **p<0.01, ***p<0.001 com-
pared to respective vehicle values.
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Fig. 4. Increase in time to contracture during 30
min global ischemia. Time to contracture was de-
fined as time during global ischemia in which the
first 5 mmHg increase in left ventricular end-diasto-
lic pressure was observed (n=4~5). *p<0.05 com-
pared to respective vehicle values.

vehicle

Table II. Effects of oral administration of BMS-180448 and KR-compounds (10 mg/kg) on mean arterial

pressure and heart rate in conscious rats

Time (min)
Compounds Baseline 10 20 30 60 90 120 240 n
MAP (% changes)

BMS-180448 105 6.4 6.0 4.0 -0.8 -1.2 -3.4 -8.1 3
(5.2) 1.9 0.6) a.7 (3.6) 3.3) 3.1 a.n

KR-31282 95 3.0 02 -03 -34 -4.0 4.1 -2.8 5
1.2) 2.0) (1.9 1.6) 2.1) 0.9) 2.2) 2.1)

KR-31281 99 -1.3 -1.8 25 -4.6 5.8 -6.4 -1.5 4
2.9) 0.3) 1.3) 1.0 1.7 (3.7 3.8) 1.7

KR-31299 100 0.0 2.1 1.6 34 1.7 0.3 -1.9 4
(3.3) (0.8) 2.0) 0.9 3D 3.0 1.1 1.4

Heart rate (% changes)

BMS-180448 330 5.4 6.5 6.5 3.1 4.0 29 3.4 3
(20.0) (2.8) 3.7 GB.7 1.9 2.0) 1.6) G.1)

KR-31282 316 0.7 -2.5 -3.1 5.7 -7.5 -7.6 -5.0 5
G 1.2) 1.5 (2.0) 2.3) 1.5) 2.1) 2.1)

KR-31281 330 4.5 -3.0 45 -4.5 -6.8 -8.4 -4.6 4
“.1 1.4 1.2 1.4 0.9) 2.6) (1.5) (3.6)

KR-31299 335 -0.7 23 -1.5 -1.6 -1.4 0.9 -4.5 4
8.7 1.4) 0.8) 0.9) 1.9 (3.6) 2.9) (0.9)

Data are expressed as mean and (SEM). MAP, mean arterial pressure.
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