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Abstract—DA-125, a new anthracycline antibiotic,” showed antitumor activity against animal tumors and human
tumors. Therefore we studied the cardiotoxic potential of DA-125 in hamsters and rats as a part of safety
research, and compared it with that of doxorubicin(DXR). In acute cardiotoxicity test model used hamsters
DA-125 was administered intravenously at a dose of 6, 9, 12 mg/kg, and DXR at 3 mg/kg was given. The
electrocardiogram(ECG) of hamsters was recorded for 30 minutes after administration. The DA-125 caused
slight ECG alterations at a dose of 6 mg/kg. At a dose of 12 mg/kg DA-125 induced moderate to remarkable
changes in ECG like decrease of heart rate, widening of PR interval and QT interval, and A-V block in
3 out of 5 animals. The severity of ECG alteration at 12 mg/kg of DA-125 was similar to that at 3 mg/kg
of DXR and these changes caused by DA-125 and DXR recovered within 10 minutes after injection. In chronic
cardiotoxicity test model used rats, DA-125 was administered intravenously once a week for three weeks
at a dose of 6, 9mg/kg and DXR was given at a dose of 6 mg/kg. Electrocardiogram was recorded every
week from the start of administration to 2 weeks after the last administration and the animals were sacrificed.
for histological heart examination at 1 week or 2 weeks after the last administration. DA-125 did not cause
any abnormal changes in ECG and in histological heart examination due to administration, but DXR caused
widening of ST segment, QRS complex, and QT interval from 1 week after administration and these changes
were continued to necropsy. These alterations in ECG were accompanied by cardiac histological lesions such
as vacuolation in myocardiac cells, interstitial edema and necrosis of myocytes. These results suggest that
DA-125 is less cardiotoxic than DXR.
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Table I. ECG values measured after treatment of 0.2 mM lcatic acid solution in hamsters
Time of N R T HR QRS P-R Q-T - PRc QTc
measurement mv my b/m ms ms ms ms ms

Before 5 mean 0.664 0.240 471.6 114 448 75.6 30.76 51.84
Administration S.D. 1+0.124 +0.031 +38.1 +09 *+11 *53 + 152 * 3.65
At 20 sec. 5 mean 0.786 0.282* 479.8 11.6 46.6 754 32.28 52.16
During S.D. +0.118 +0.024 +03.9 +05 +0.8 +038 +091 +0.50
10 sec. 5 mean 0.724 0.242 482.6 11.0 46.2 74.2 32.12 5148
After S.D. +0.150 +0.016 +29.1 +1.2 0.8 50 +1.33 284
30 sec. 5 mean 0.690 0.248 469.6 10.8 46.6 76.8 31.90 52.50
After S.D. +0.171 +0.025 +39.6 +13 +18 55 +1.50 +253
1 min. 5 mean 0.680 0.248 465.6 10.8 46.8 780 31.90 53.06
After S.D. +0.171 +0.032 +43.1 *+15 +16 +6.2 +1.39 +291
5 min. 5 mean 0.662 0.240 4614 110 46.4 79.0 31.46 53.46
After S.D. +0.135 +0.024 + 447 +12 +15 + 6.7 +0.52 + 266
10 min. 5 mean 0.648 0.232 461.2 11.0 46.0 804 31.18 54.40
After SD. +0.139 +0.028 +40.0 +12 +14 +73 +0.66 +3.15
30 min 5 mean 0.630 0.216 55.0 11.2 448 81.2 30.16 54.54
After S.D. +0.110 +0.027 1 46.6 16 +04 *+ 86 +1.29 +4.04
* %% Sionificantly different from the value of before administration (*: P<0.05, **: P<0.01).

abbreviations; sec.: second, N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min, QRS:

RS complex, ms: millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTc interval.

Table II. ECG values measured after treatment of 6 mg/kg of DA-125 in hamsters

Time of N R T HR QRS P-R QT PRc QTc
measurement my mv b/m ms ms ms ms ms

Before 5 mean 0.650 0.248 459.6 12.6 48.6 79.0 32.90 53.46
Administration S.D. +0.182 +0.040 +337 +11 £35 +34 +2.24 +0.67
At 20 sec. 5 mean 0.710 0.274 461.0 13.0 50.0 784 33.94 53.18
During S.D. +0.189 +0.026 +19.3 +12 +31 +4.0 +2.01 +1.82
10 sec. 5 mean 0.670 0.204 457.8 13.0 50.8 79.2 34.36 53.52
After S.D. +0.124 % 0.060 +241 +14 +31 40 +215 +141
30 sec. 5 mean 0.628 0.200 442.0 132 50.6 82.2 33.58 54.50
After S.D. +0.160 *0.050 +376 +13 129 6.1 +1.29 +285
1 min. 5 mean 0.636 0.220 440.2 126 54.8 814 36.18 53.88
After S.D. +0.191 +0.047 +35.7 +15 +99 +81 +5.50 T 446
5 min. 5 mean 0.612 0.238 438.8 12.8 50.2 834 33.24 55.18*
After S.D. +0.170 +0.029 +25.3 +16 +26 +42 +173 +1.36
10 min. 5  mean 0.584 0.234 443.2 12.8 51.0 83.2 33.90 55.34*
After S.D. +0.162 +0.030 +193 15 +33 +34 +1.81 + 140
30 min 5 mean 0.558 0.218 411.0* 13.2 53.2 88.8* 34.10 56.92
After S.D. +0.125 +0.050 + 6.0 +15 +41 6.2 +2.60 +4.02
* #*. Gignificantly different from the value of before administration (*: P<0.05, **: P<0.01).

abbreviations; sec.: second, N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m:

beats/min., QRS: QRS

complex, ms: millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTc interval.
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Table III. ECG values measured after treatment of 9 mg/kg of DA-125 in hamsters

Time of N R T HR QRS PR Q-T PRc QTc
measurement mv my b/m ms ms ms ms ms

Before 5 mean 0.654 0.214 466.2 12.6 50.6 73.2 34.50 49.94
Administration SD. +0.210 +0.042 +313 +15 +26 +15 +231 +1.86
At 20 sec. 5 mean 0.706 0.244 439.8 12.8 518 74.0 3440 -49.08
During SD. +0.174 +0.030 +41.2 +138 +29 +32 +3.42 +3.64
10 sec. 5 mean 0.652 0.198 4334 13.6 59.2 73.8 38.72* 48.58
After S.D. +0.243 * 0.059 +439 11 +79 +32 +293 +4.08
30 sec. 5 mean 0.630 0.188 399.2 13.0 57.0 754 35.22 47.58
After SD. +0.219 +0.048 + 953 *12 +85 +5.0 +0.47 +8.51
1 min. 5 mean 0.582 0.204 3904 12.2 57.2 76.0 34.76 46.96
After S.D. +0.233 * 0.052 * 13.6 +13 +74 +26 *+ 217 £+ 757
5 min. 5 mean 0.530 0.200 439.6 12.8 51.6 79.8 34.18 52.76
After SD. *+0.179 +0.033 +39.3 +1.3 * 23 +59 + 2.66 + 247
10 min. 5 mean 0.500 0.208 444.0 124 51.0 80.6* 33.98 53.58*
After : SD. +0.152 +0.035 +28.6 t15 1.2 +5.7 +1.72 + 227
30 min 5 mean 0.468 0.196 4440 126 50.0 82.6* 33.28 54.94**
After SD. 1+0.158 *0.035 +25.3 +0.9 *+26 +51 * 173 * 2.07
*, **: Significantly different from the value of before administration (*: P<0.05, **: P<0.01).
abbreviations; sec.: second, N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min., QRS: QRS
complex, ms: millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTc interval.
Table IV. ECG values measured after treatment of 12 mg/kg of DA-125 in hamsters

Time of N R T HR QRS P-R Q-T PRc QTc

measurement my mv b/m ms ms ms ms ms

Before 5 mean 0.578 0.206 509.4 12.0 44.0 73.6 31.40 52.50
Administration S.D. +0.184 +0.035 +16.7 +1.0 +22 4.0 * 1.60 211
At 20 sec. 5 mean 0.664 0.238 459.0* 12.0 48.6* 74.6 32.94 50.50
During SD. +0.230 +0.047 +34.2 +23 +2.3 +31 +246 +2.35
10 sec. 5 mean 0.612 0.180 436.0* 12.8 56.2* 734 36.86* 48.38
After S.D. +0.145 *0.075 +52.1 +11 +84 +35 + 4.06 +3.55
30 sec. 5 mean 0.580 0.134 443.2** 13.2 51.4** 68.8 34.16* 45.88
After S.D. 10.147 *0.123 275 t16 +35 +28 +2.02 +9.12
1 min. 5 mean 0.594 0.220 447.6** 14.2 50.8** 76.4 33.96 51.06
After S.D. * 0.088 +0.093 +25.0 +36 +29 +3.2 +1.99 +1.94
5 min. 5 mean 0.530 0.216 430.2** 12.2 47.0 82.6** 30.76 54.15
After S.D. *0.162 *0.031 +32.2 *+13 + 3.7 +43 +1.79 + 3.63
10 min. 5 mean 0.502 0.224 418.2* 12.0 470 83.2%* 30.22 53.66
After S.D. +0.112 +0.026 '+ 58.9 +12 +42 +34 +1.89 + 3.68
30 min 5 mean 0414 0.206 447.0** 12.2 45.8 86.4** 30.66 57.70*
After S.D. +0.114 £ 0.029 t+17.3 08 +3.0 + 5.7 +251 +2.77

*, **. Significantly different from the value of before administration (*: P<0.05, **: P<0.01).

abbrev1at10ns sec.: second, N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min., QRS: QRS
complex, ms: millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTc interval.
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Table V. ECG values measured after treatment of 6 mg/kg of DXR in hamsters

Time of N R T HR QRS P-R Q-T PRe QTc

measurement my myv b/m ms ms ms - ms ms

Before 5 mean 0.734 0.232 468.2 12.2 48.2 76.0 32.98 51.98
Administration S.D. +0.205 +0.044 +18.3 11 +22 + 3.7 +1.32 + 1.68
At 20 sec. 5 mean 0.796 0.224 455.2 12.6 494 79.0 33.32 53.20
During S.D. +0.215 +0.043 +24.3 t11 *+ 3.6 +3.7 +2.05 +143
10 sec. 5 mean 0.896 0.132 405.4** 136 60.2* 70.4* 38.32 44.82*
After S.D. +0.211 +0.091 + 146 +19 +72 +15 *4.46 +1.30
30 sec. 5 mean 0.898 0.160 396.6 13.0 574 73.6 3544 46.04*
After S.D. * 0.258 * 0.057 +78.1 * 1.9 +0.8 +5.0 +2.94 +4.90
1 min. 5 mean 0.772 0.196 374.6 13.0 78.8 85.6 39.24 49.22
After S.D. *0.240 * 0.027 +57.0 1.0 +99 +38 +0.31 + 8.82
5 min. 5 mean 0.724 0.184 4116 124 504 82.0 31.92 51.92
After S.D. +0.206 +0.059 + 894 +11 t41 +6.7 +213 +321
10 min. 5 mean 0.714 0.196 428.6 12.8 49.0 82.6 31.92 53.84
After S.D. +0.207 *0.044 t48.1 +1.3 t45 65 +1.95 +2.08
30 min 5 mean 0.700 0.190 437.8*% 13.0 48.8 83.8* 32.24 55.34*
After SD. +0.200 +0.037 +22.0 +1.6 +36 +5.1 +1.90 +193

* **Significantly different from the value of before administration (*: P<0.05, **: P<0.01).
abbreviations; sec.: second, N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min., QRS: QRS
complex, ms: millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTc interval.

Table VI. Summary of electrocardiogram changes after admi-
nistration of DA-125 or DXR in hamsters

Drug Dose ECG change
0.2 mM Lactic
acid solution 10 mi/kg 0/5(0)
6 mg/kg 2/5(0)
DA-125 9 mg/kg 2/5(1)
12 mg/kg 5/5(3)
DXR 3 mg/kg 5/5(3)

¢The number of animal showed ECG change/the number of ani-
mal measured ECG (the number of animal showed atrioventricu-
lar block).
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Fig. 1. Body weight change of the rats treated with DA-125
or DXR (*: P<0.05, **: P<0.01).
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D.W. control 022 mM lactic acid solution

before %M\W before WMW
after after

2 weeks W\_}\WW 2 weeks WW

3 weeks M“(\'J{\W 3 weeks \,M\)WMW\

4weeksw\‘#\\‘r«w\\{ 4 weeks }\‘4.. ,ﬂr l/« ‘x W

llmV |1mV

200 msec 200 msec
Fig. 2. ECG change of the rat treated with distilled water (D.W.) or 0.2 mM lactic acid solution.

Table VII. ECG changes of the rats treated with distilled water (D.W.)

Time of N R T HR QRS P-R Q-T PRc QTec ST
measurement . my mv b/m ms ms ms ms ms ms
before 5 1.342° 0.566 530.8 13.0 44 . 65.6 32.28 47.56 13.40
admiinistration +0.141, +0.117 +50.8 +14 +27 +6.8 +1.44 +295 378
1 week after 5 1.308 0.548 5184 136 44.8 62.8 32.28 45.18 11.10
+0.223 +0.095 +214 +15 +29 40 + 251 +249 +141
2 weeks after 5 1.191 0.548 5154 16.2 43.2 70.8 31.02 50.76 15.40
+0.166 +0.120 +224 +5.0 +6.3 *+6.9 +4.75 +4.28 +3.78
3 weeks after 5 1.080* 0.472 503.8 15.2 434 66.8 30.72 4718 12.20
+0.173 +0.110 +56.9 +24 +4.2 +6.6 +314 +2.72 + 259
4 weeks after 5 1.112* 0.460 467.0* 16.2* 474 72.2 32.44 49.28 11.00
+0.168 +0.172 + 189 +26 +57 +59 +4.47 +3.28 +3.39

“The value represents the mean * standard deviation.

* #*:Significantly different from the value of before administration (*: P<0.05, **: P<0.01).

abbreviations; N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min., QRS: QRS complex, ms:
millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTc interval.

Table VIII. ECG changes of the rats treated with 0.2 mM lactic acid solution

Time of N R T HR QRS PR Q-T PRc QTc ST
measurement mv mv b/m ms ms ms ms ms ms
before 5 1.566° 0.530 488.8 12,6 43.0 63.0 30.06 44.04 14.60
administration +0.281 +0.041 +20.7 +138 +22 +44 +1.78 +1.78 +2.19
1 week after 5 1.470 0.512 482.6 148 43.0 63.6 29.84 44.16 14.00
+0.171 +0.043 + 369 +22 +42 *+11 +294 +241 +2.35
2 weeks after 5 1.356 0478 4924 14.8 44.2 70.2 31.02 49.16* 14.20

+0.343 +0.073 +41.2 +3.0 +18 +6.0 +2.30 + 349 +3.35




ol BAIST DA-1259] ABENO| Chat B 15

o

=

Ho
o0t

Table VIII, ECG changes of the rats treated with 0.2 mM lactic acid solution(Continued)

Time of . N R T HR QRS P-R QT PRe QTc ST
measurement my mv b/m ms ms ms ms ms ms
3 weeks after 5 1.226 0.462 508.6 14.0 426 66.2 30.36 47.16 12.60
+0282 0096 +30.1 +14 +30 +26 +215 +204 +0.89
4 weeks after 5 0.888* 0442 4870 16.0* 40.2 67.6 28.06 46.86 14.00
+0523  £0.034 +47.8 +27 £20 +04 +274  +546 £173

“The value represents the mean * standard deviation.

* % Qionificantly diflerent from the value of before administration (*: P<0.05, **: P<0.01).

abbreviations; N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min, QRS: QRS complex, ms:
millisecond, P-R: PR interval, Q-T: QT interval, PRe: PRc interval, QTc: QTc interval.

DA-125, 6 mg/kg DA-125, 9mg/kg DXR, 6 mg/kg
before before ) before
after after ‘ i ‘Nw after WWM“
1 week 1 week 1 week
N B B e AWM S MY
2 weeks 2 weeks 2 weeks
3 weeks 3 weeks 3 weeks
bbb R R
4 weeks 4 weeks 4 weeks
| 1mV l 1mV 1mV
200 msec 200 msec 200 msec
Fig. 3. ECG chnage of the rat treated with DA-125 or DXR.
Table TX. ECG changes of the rats treated with 6 mg/kg of DA-12b
Time of N R T HR QRS P-R Q-T PRec QTc ST
measurement mv mv b/m ms ms ms ms ms ms
hefore 5 1.298" 0.466 5336 124 44.0 65.0 3212 4742 15.40
administration +0.307 * 0.009 +30.2 T11 +34 * 34 T 2.66 161 + 2.07
1 week after 5 1.072 0.416 470.6%* 15.4* 420 64.6 28.80 44.32* 13.00
+0.621 + 0,044 +121 *19 +37 + 33 + 2.65 T 237 +2.35
2 weeks after 5 1.190 0.416 486.2 13.2 43.8 69.2 3040 48.26 14.00
* 0.206 % 0.060 *+37.0 +16 T 87 +78 * 546 t 642 +2.00
3 weeks after 5 0.902 0.374* 463.8 14.8 41.2 69.4 28.04* 47.16 13.00
+(.542 + 0.069 1450 +22 +0.8 t+34 +1.72 + 087 + 274
4 weeks after 5 0.094 0.354** 525.2 14.4 43.2 65.4 31.30 47.26 14.60
*0.259 +0.051 +42.3 +28 t22 +36 +2.31 T 154 £ 195

*The value represents the meant standard deviation.

* ** Significantly different from the value of before administration (*: P<0.05, **: P<0.01).

abbreviations; N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min., QRS: QRS complex, ms:
millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTc interval.
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Table X. ECG changes of the rats treated with 9 mg/kg of DA-125

Time of N R T HR QRS P-R Q-T PRc QTc¢ ST
measurement mv mv b/m ms ms ms ms ms ms
before 5 1.136% 0478 521.0 14.2 45.0 64.8 32.38 46.70 14.60
administration +0674 * 0.059 +30.3 +24 57 +26 =+ 3.26 +3.26 +2.30
1 week after 5 1.370 0.486 465.8% 14.4 45.0 65.8 30.68 44.78 12.20
+(.788 £ 0.043 +323 +1.1 +34 +6.8 +2.37 +3.91 +235
2 weeks after 5 1.400 0.528 470.4* 16.2 | 454 69.8 3116 47.80 12.20
+0.290 +0.052 +26.1 +28 46 +55 +3.58 +3.05 +217
3 weeks after b 0.960 “0.442 450.2%* 16.2 45.0 73.6%* 30.12 49.30 13.00
£0.573 * 0.076 +29.2 +25 +46 +44 +254 +2.15 + 2.74
4 weeks after 5 0.974* 0.408 533.0 164 42.0 66.2 30.64 48.32 11.20%*
* 0577 + 0.067 +22.8 *+17 *31 +42 +2.37 +2.37 +1.10

“The value represents the mean® standard deviation.

* **+ Significantly different from the value of before administration (*: P<0.05 **: P<0.01).

abbreviations; N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min., QRS: QRS complex, ms:
millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTe: QTc interval.

Table XI. ECG changes of the rats treated with 6 mg/kg of DXR

Time of N R T HR QRS P-R QT PRe QTc ST

measurement my mv b/m ms ms ms ms ms ms

hefore 5 1.638a 0.496 525.2 116 454 60.0 32.90 43.40 14.60

administration +0.579 1 0.128 +297 t13 15 +43 +0.81 +2.06 +1.95

1 week after 5 1.382 0.406 513.2 13.8* 420 68.2%* 30.06* 48.84%* 18.20*
+0.983 +0.083 +23.7 +11 +34 +19 +240 +1.33 +228

2 weeks after 5 1.446 0.466 532.2 14.2% 44.0 68.8 32.06 50.02* 18.80%*
+ 0,601 +0.1338 +40.5 +0.3 +39 +7.83 +294 +4.46 +1.92

3 weeks after 5 1.392 0.488 492.0 18.8%* 472 77.8%* 33.10 54.56** 20.40*
+0.436 +0.157 +424 +37 +33 £ 80 +2.89 +6.34 +451

4 weeks after 5 1.536 0.528 484 .6* 16.8%* 50.2* 90.2%* 34.96 62.74** 30.60%*
+ 0570 +0.228 +16.8 £30 +36 +36 +2.45 +2.29 1t 4.10

“The value represents the mean= standard deviation.

* **: Significantly different from the value of before administration (*: P<0.05, **: P<0.01).

abbreviations; N: number of animal, R: R wave, mv: millivolt, T: T wave, HR: heart rate, b/m: beats/min., QRS: QRS complex, ms:
millisecond, P-R: PR interval, Q-T: QT interval, PRc: PRc interval, QTc: QTe interval,

Fig. 4. Micrograph of myocardium from 0.2 mM lactic acid Fig. 5. Micrograph of myocardium from a rat given a total
control rat. there is not abnormal change, (H&E, ><100). dose of 27 mg/kg of DA-125. there is not abnormal change
(H&E, X100).
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Fig. 6. Micrograph of myocardium from a rat given a total
dose of 18 mg/kg of DXR. vacuolization of myocardiac cells
and interstitial edema are observed (H&E, X100).

I8 3T QTc ZHAe] F3+& vlepfitiFig 3, Table IX).
DA-125 9 mg/kg FoT)AE Ros} T =771 7
AEE S H9en Rue] Zrje IFFHe )t
45 Fof FoAdE ZAE vellck 29 FEFo
15 £58 35 712 Anlgo] 7049} ST segment )
7tz Jeldti(Fig 3, Table X). tizdEZR ARg-a
DXRF-ojFo| A Fofxlzt 15 F5€ QRS complex, QT
interval, QTc interval 2! ST segment?] A% 2} ECG
Mt dARGen g Wie APYFEAZA] A
x5 oltiFig. 3, Table XI). A#%x=9) Re#Eq)7 7
AFA} 0.2 mM lactic acid controlt ¥ DA-125 Foio-
o AR R oAbyt BE=A] ook HFig 4,
5) DXR Foliolxe A AZAE Wl TE3
e Az B2 g AZAE] Aapr) Fas g
(Fig. 6).
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Anthracycline#] wobAle] 23 AAEAL F
HRe R yEsgd Qo FAAREALS Fod F A
re Aol el A xAke] oo} HAA
715 oA b &cHAL-Ismail®} Whittaker, 1978).
g AAEAL 5okl vlHlstd Jehbe A4S
(cardiomyopathy) e 2 ot wbdlshd w7l =] X
WAl A-$7F Wold anthracyclineA] FEEA2 2
FA 85 anthracycline”] &5 Foi-2 7)) 1.2
~22%) A sl m gitHGeidel %, 1991 ; Von Hoif
% 1977, 24 anthracycline® ¢FE¢) A=A g¢-
reeningA] FA4 AAEA Admodel2 = AlAE<] W
#HE 9zrslAd] Jehl= hamster?t A5 o] R E W (TR
5 1985) WA AAEA A¥model2E X, vl
283 B 55 olgste] A wgAAEA «g

AR AlRre] zAWslg dovie AFEAS AF 0
£ agivkLenza 5, 1989 ; Bertazzoli 5, 1979 5 K
., 1984). £ A]3.& DA-1259] AAEAL Hrlela 2
e doxorubin(DXR)7 vlwmHdE 317 $]5le] WE
&} D=S o) 85ty AAEgch A5G B¥ 7 2
I ARE A 98 o n PABRE o] 4% A]
el AREY SRS, AEF )43 ARde
AR e Zgu Axzae Walstd HALE AAshech

A P2E)E )48 AP AF DA-125 6 mg/kgF
TolAe 43 S5 QT @ QTc 148 A&7 Aut
o] A4l he sl AXES] WEE sAgey
9mg/kg °1F¥ElE PRe Ay AA3% QT 7449
Az 22)3 19e] FEe e A-V blocke] viefytet.
12 mg/kg Fofitof e Akl 34, PR 744 9] 44,
QT 744 474, PRe 2+49 943 28]z QTe 7449
A%re) viel 5upe) 8] FES 3rte)o A A-V blockel
ebgel ofdtiz=Z DXR 3mgkes FoHE A%
Adteme) 22 PR 7bAe) 9%, QT7HAS e} 5
vlele] FF5 3nfE]el4] A-V blocke] vlelydel. Her-
man# Young(1979)-2 beagle dogell adriamycing 5
oisty gzt AurE FH3 d ggA Aot
FFFe] 1% Fol F43) Fashe AL LRz 29
3 histamineF2 AeratAz FeiAdiA F7sies)
155 ool AR SBAckE ok %3 Von Hoff
5(1982)& DXRS} 94 AH8A #2493k §49 ¥4
Wo] histamined) <&J§ Zol=bir et BA)FHoA 1
Ehg Alube) k49l AAE ] ME 13709 GFFR
dF Eg dEFY 10& FPE vshir] A3ee

A

PLEo A A9 ARSEAEE Jehlle ZoE AEd
o}, 9o Hzbel o] DA-1259 DXR-E hamster?
ECGe) mA+= WY s 2o} wis Hws

£ 702 Azt 919 A2 58 DXR 3 mg/kgd
ok zre Awe] ECG wEe doy]E DA-1259) ok
12 mg/kgel=pa A4

4H HAuA el Ax=EA A7 DA-125 6 mg
/kg Fodtoll A The] 2717} Smg/kg Forol A= ST
segment”} Foj@ o] w)sled Z2Fgch 2y B
A& x T} Rabe] z7)e) o) mbe] 29 z7:
DXR Foig Ag 28 Foifos] i A
Hogjom DA-125F oA v gekalatid-S Relx ¢
obal opEe] FoiT odojyt WIE M| o8} a3
ST segment®] Ztix GEF] ¥ AEAo R epd
7Z10] o}im Danesi %(1986)2 DXRE #H=o) uk:
Foiglen dehles Axwe] WilFe) 2=Ade] 7k
=2 2 ZE ST segment®] Z71E #AAeted ST seg-
mentd] 4= DA-125¢ ol AAEA]e] Wlgez
B7] &) 4bd DXR Fo 7oA QRS complex?)
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