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Cardiovascular Effects of Nifedipine and Bay K 8644 in Hypertensive Rats

Tai-Myoung Choi, M.D.,** Jong-Seung Kim, M.D., Sung-Ho Moon, M.D.,
Hyeong-Kyun Oh, M.D., Jeong-Hoe Liee, M.D., Jae-Yeoul Jun, M.D.,
Cheol-Ho Yeum, Ph.D., Pyung-Jin Yoon, Ph.D., Soon-Pyo Hong, M.D.*

Department of Physiology and Internal Medicine,* Chosun University Medical College,
Kwangju, Korea
Department of Internal Medicine, ** College of Medicine, Soonchunhyang University, Seoul, Korea

Background[J Calcium plays a key role in vascular contraction and regulates receptor sen-
sitivity to certain neurotransmitters. Calcium channel blockers are useful in the treatment of
both clinical and experimental hypertension. The present study was designed to examine whether
there is an alteration of the activity of calcium channels in association with the development of
hypertension.

Methods[] Deoxycorticosterone acetate(DOCA)-salt hypertension was made by subcutaneous
implantation of DOCA (200mg/kg) strip plus saline drinking(1%6) and 2-kidney, 1 clip(2K1C) hyper-
tension by clipping the left renal artery with a silver clip(internal gap of 0.2mm). They were used 4
weeks later. Age-matched normal rats served as a control. Mean arterial pressure(MAP) and heart
rate(HR) were continuously recorded from the right femoral artery. The drugs were administered
intravenously.

Resultsl Vehicle alone was without effect on MAP or HR. In normotensive rats, nifedipine infu-
sion(5 and 10pg/kg/min) caused a dose-dependent decrease in MAP without significant changes in
HR, while Bay k 8644(Bay K, 5 and 10pg/kg/min) increased MAP transiently. Both the depressor
response to nifedipine and the pressor response to Bay k were more marked in DOCA-salt hyperten-
sive rats than in normotensive rats. The maximal changes in MAP induced by nifedipine(5 and 50y
g/kg) or Bay K(5 and 50ug/kg) were also enhanced in 2K1C hypertensive rats as compared with
control rats.

Conclusion[] These results indicate that calcium channel inhibitors and activators can affect on
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the regulation of blood pressure in an opposite fashion. It is also suggested that the activity of cal-

cium channels might be altered in the development of experimental hypertension.

KEY WORDSL Cardiovascular - Nifedipine - Bay K 8644 - Hypertension.
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g. 1. Effects of infravenous infusion of nifedipine(5 and
10p g/kg/min) on the mean arterial pressure (MAP)
and heart rate(HR) in normotensive rats(NTR). Nife-
dipine was infused for 20 min. Vehicle alone was
without effect. Each point represents mean+ SE.
*<0.05, **p<0.01 compared to the 0 time value in
each group.
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Fig. 2. Effects of intfravenous infusion of Bay k 8644(Bay
K, 5 and 10p g/kg/min) on the mean arterial pres-
sure(MAP) and heart rate(HR) in normotensive rats
(NTR). Bay K was infused for 20 min. *p<0.05, **p<0.01
compared to the 0 time value in each group.
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Fig. 3. Effects of infravenous infusion of nifedipine(5 and
10 p g/kg/min) on the mean arterial pressure(MAP)
and heart rate(HR) in DOCA-salt hypertensive rats.
Nifedipine was infused for 20 min. *p<0.05, **p<0.01
compared to the 0 time value in each group.
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Fig. 4. Effects of intfravenous infusion of Bay k 8644(Bay
K. 5 and 10u g/kg/min) on the mean arterial pressure
(MAP) and heart rate(HR) in DOCA-salt hypertensive
rats. Bay K was infused for 20 min. *p<0.05, **p<0.01

compared to the 0 time value in each group.
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Table 1. Maximal changes in mean arterial pressure(mmHg) during the intravenous infusion of nifedipine and Bay
K 8644(Bay K) in normotensive and DOCA-salt hypertensive rats

Drug Dose NTR DOCA-salt rats
Nifedipine 5u g/kg/min —=11.4+ 1.7(n=7) —31.9+ 5.8(n=8)**
10p g/kg/min —17.8+ 4.4(n=8) —55.1 5.8(n=8)**
Bay K 5p g/kg/min +2.5¢ 3.0(n=6) +35.5+ 4.5(n=6)**
10p g/kg/min +5.8+ 4.9(n=6) +33.0% 5.2(n=6)**

**p<0.050 compared with NTR(normotensive rats) responses to the same dose of the drug.

Table 2. Maximal changes in mean arterial pressure(mmHg) following the intravenous injection of nifedipine and Bay
K 8644(Bay K) in normotensive and 2K1C hypertensive rats

Drug Dose NTR 2K1C

Nifedipine 5u g/kg —28.5+ 6.8(n=8) —46.3+ 6.2(n=8)*
50p g/kg —43.7+ 5.0(n=7) —73.5¢ 7.8(n=5)*
Bay K 5p g/kg +7.5% 6.2(n=6) +51.0% 8.6(n=7)**
50p g/kg +13.4+ 5.8(n=5) +99.2+ 3.1(n=5)**

2K1C, 2-kidney, 1 clip hypertensive rats. The maxial responses were always within the first one minute following the
infravenous administration of the drug. *p<0.05, *p<0.010 compared with NTR(normotensive rats) responses to the
same dose of the drug.
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