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Cardiohemodynamic Effects of Lacidipine,
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We have examined the effects of lacidipine, a new dihydropyridine calcium antagonist,
on cardiohemodynamics in comparison with those of nifedipine. Experiments were performed
in open- and close-chest dogs anesthetized with morphine—a—chloralose-urethane and nitrous
oxide. Lacidipine and nifedipine were administered intravenously at 1~30 pg/kg. In open-
chest dogs, both lacidipine and nifedipine produced dose-dependent decreases in diastolic
and mean blood pressures (DBP and MBP) and increases in heart rate (HR) and left
ventricular max dP/dt (LV max dP/dt). The decrease in MBP produced by nifedipine
was transient; the MBP recovered to a level almost equal to the predrug level in a few
minutes. In contrast, the effects of lacidipine were more prolonged except at low dose
levels. On the basis of half-life assessed at a dose causing a decrement of MBP of a similar
magnitude the hypotensive effect of lacidipine was >9 times longer-lasting than that of
nifedipine. Both nifedipine and lacidipine decreased systolic blood pressure (SBP), left
ventricular pressure (LVP) and left ventricular end-diastolic pressure (LVEDP) and increased
cardiac output (CO). Lacidipine and nifedipine decreased total peripheral resistance (TPR)
dose-dependently. The decreases were 20~50% for lacidipine and 15~40 % for nifedipine.
Coronary blood flow (Cor-F) was increased to 50~175% of the control after lecidipine
and coronary vascular resistance (Cor-R) was decreased to 25~75%, while the changes
were 40~240 % and 35~70% after nifedipine. Decreases and increases were dosedependent
with both drugs. The increases in Cor-F exceeded those expected from the increases in
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MVQO, observed simultaneously.

In closechest dogs, both nifedipine and lacidipine increased

carotid and femoral blood flow (Car-F and Fem-F) and dose-dependently decreased carotid

and femoral vascular resistance (Car-R and Fem-R). Coincident with the fall in BP renal

blood flow (Ren-F) was decreased. Renal vascular resistance (Ren-R) was slightly decreased

at all doses except for the maximum dose, at which it increased. The changes observed

in blood flow in these vascular beds were less than 50 % at the maximum and those in

vascular resistance were less than 35% . Changes in MBP and HR were similar to those

observed in open-chest dogs.

Duration of action of lacidipine was longer than that of

nifedipine. Like nifedipine the action of lacidipine was selective towards coronary artery.

Key words: lacidipine, nifedipine, calcium antagonist, dog
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Fig. 1 Chemical structure of lacidipine
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Table 1 Initial values for systemic hemodynamic parameters in anesthetized
open-chest dogs
. DRUGS
parameter unit lacidipine nifedipine
SBP mmHg 142+8.7 147+5.8
MBP mmHg 109+6.1 112+6.4
DBP mmHg 84+5.3 86+6.6
HR beats/min 98+8 99+12
LVP mmHg 134+6.1 137+4.8
LVEDP mmHg 5.0+0.46 5.3+1.02
dpP/dt mmHg/sec 2467 +254 26424212
MVO, ml/min+g 4.1+0.47 4.2+0.34
Cor-F ml/min+100 g 44+4.3 44+4.0
Cor-R 100 g*min*mmHg/ml 2.6+0.22 2.6+0.19
Cco L/min 1.21+0.13 1.05+0.15
TPR mmHg+min/L 96412 118420
(MEAN+SE) -
The number of experiments in each group is 6. There are no significant differences

in the basal values between the groups. SBP: Systolic blood pressure, DBP: Diastolic
blood pressure, MBP: Mean blood pressure, HR: Heart rate, LVP:! Left ventricular
pressure, LVEDP: Left ventricular end-diastolic pressure, dP/dt: Left ventricular dP/dt

max, MVOQOjg:
Coronary vas

Myocardial oxygen consumption, Cor-F: Coronary blood flow, Cor-R:
cular resistance, CO: Cardiac output, TPR: Total peripheral resistance

Table 2 Initial values for mean blood pressure (MBP), heart rate (HR), com-
mon carotid blood flow (Car-F), common carotid vascular resistance
(Car-R), renal blood flow (Ren-F), renal vascular resistance (Ren—
R), femoral blood flow (Fem-F), femoral vascular resistance (Fem-R)
in anesthetized dogs
] DRUGS
parameter unit
lacidipine nifedipine
MBP mmHg 123+3.9 126+6.2
HR beats/min 86+6.1 79+5.5
Car-F ml/min 109+33 104+20
Car-R mmHg+*min/ml 1.6+0.37 1.6+0.39
Ren-F ml/min 75+14.6 97+6.2
Ren-R mmHg+*min/ml 2.1%0.50 1.3£0.11
Fem-F ml/min 32+5.7 40+5.3
Fem-R mmHg*min/ml 4.6+0.80 3.5+0.53
(MEAN+SE)
The number of experiments in each group is 6. There are no significant differences

in the basal values between the groups.
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ORI E00HICEa v b o — i TEE
Licoiext L, lacidipine 3 pg/kg Ll Eiz X5 MBP
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Fig. 2 Time course of changes (%) in hemodynamic parameters produced
by lacidipine administered i.v. at 1~30 pg/kg to anesthetized open-
chest dogs. SBP: Systolic blood pressure, DBP: Diastolic blood
pressure, MBP: Mean blood pressure, HR: Heart rate, LVP: Left
ventricular pressure, LVEDP: Left ventricular end-diastolic pressure,
dP/dt: left ventricular dP/dt max, MVQOs: myocardial oxygen
consumption, Cor-F: Coronary blood flow, Cor-R: Coronary vascular
resistance, CO: Cardiac output, TPR: Total peripheral resistance.
Each point represents mean+SE (n=6).
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Fig. 3 ‘Time course of changs (%) in hemodynamic parameters produced
by nifedipine administered i.v. at 1~30 pg/kg to anesthetized open-
chest dogs. SBP: Systolic blood pressure, DBP: Diastolic blood
pressure, MBP: Mean blood pressure, HR: Heart rate, LVP: Left
ventricular pressure, LVEDP: Left ventricular end-diastolic pressure,
dP/dt: Left ventricular dP/dt max, MVOQO;z: Myocardial oxygen
consumption, Cor-F: Coronary blood Flow, Cor-R: Coronary vascular
resistance, CO: Cardiac output, TPR: Total peripheral resistance.
Each point represents mean+SE (n=6).
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Maximum changes in left ventricular pressure (LVP), left ventricular end-
diastolic pressure (LVEDP), left ventricular dP/dt max (dP/dt) and myocardial
oxygen consumption (MVQs) produced by lacidipine and nifedipine administered
i.v. at 1~30 ng/kg to anesthetized open-chest dogs. Each value represents
mean+SE (n=6).%* and**: Significantly different from the initial values
(p<0.05 and 0.01) by Student’s t—test
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Maximum changes in mean blood pressure (MBP) and heart rate (HR) produc-
ed by lacidipine and nifedipine administered i.v. at 1~30 pg/kg to anesthetized
openrchest dogs. Each value represents mean+SE (n=6).* and®*: Significantly
different from the initial values (p<0.05 and 0.01) by Student’ s t-test
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Table 3 Duration of hypotensive action of

lacidipine and nifedipine

parameter| Drog (18| Megnee\ CR) (Bt
Lacidipine 3 —13.7 1 2.94
MBP 10 —16.5 1 12.90
Nifedipine 3 —15.9 0.5 0.299
Lacidipine 1 —15.1 3 >17
TPR 3 —36.1 2 >18
Nifedipine 1 —19.3 0.5 0.860
10 —37.6 0.5 3.860

Peak: time required to reach the maximum
response, tyz’ time required for blood pressure
to return to half the maximum response level
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Fig. 6 Maximum changes in cardiac output (CO) and coronary blood flow
(Cor-F) produced by lacidipine and nifedipine administered i.v. to
anesthetized open-chest dogs at 1~30 pg/kg. Each value represents
mean+SE (n=6).* and**: Significantly different from the initial
values (p<0.05 and 0.01) by Student’s t-test
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Fig. 7 Maximum changes in total peripheral resistance (TPR) and coronary
vascular resistance (Cor-R) produced by lacidipine and nifedipine
administered to anesthetized open-chest dogs at 1~30 ug/kg. Each
value represents mean+SE (n=6).* and**: Significantly different
from the initial valus (p<0.05 and 0.01) by Student’s t-test
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GERBEGELSZRD LN, EREHOEFHIVTAL T L
Wk &H -7 (Lacidipine (1.71) <nifedipine (2.54)).
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BAME R lacidipine # 72} nifedipine % 10 ng/kg
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Fig. 8 Relationship between the maximum changes in coronary blood flow (Cor-F)
and the changes in myocardial oxygen consumption (MVQ;) produced by
lacidipine and nifedipine administered i.v. at 1~30 zg/kg io anesthetized
open-chest dogs. Each value represents mean+SE (n=6).
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Fig. 9 Time course of changes (%) in mean blood pressure (MBP) and heart rate (HR)
produced by lacidipine and nifedipine administered i.v. at 10 zg/kg to anesthetized
close-chest dogs. Each point represents mean+SE (n+6).
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Fig. 10 The maximum changes in common carotid blood flow (Car-F),
renal blood flow (Ren-F) and femoral blood flow (Fem-F) produced
by lacidipine and nifedipine administered i.v. at 1~30 zg/kg to
anesthetized closechest dogs. Each value represnts mean+SE(n=
6).* and**: Significantly different from the control values (p<
0.05 and 0.01) by Student’s t-test
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Fig. 11 The maximum changes in common carotid vascular resistance

(Car-R),

renal vascular resistance (Ren—-R) and femoral vascular

resistance (Fem-R) in anesthetized closechest dogs produced by

lacidipine and nifedipine administerd i.v.

at 1~30 #g/kg. Each

value represents mean+SE (n=6).* and™®*: Significantly different
from the control values (p<0.05 and 0.01) by Student’s t—test
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SlE#E - L. Lacidipine Ao AEHIERAE
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