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Annotatsion. This study comparatively evaluated the antihypertensive and
vasorelaxant properties of the synthetic compound KC-4 and amlodipine, a standard
L-type Ca2+ channel Dblocker. The pharmacological activity of KC-4 was
investigated using complementary in vivo, in silico, and ex vivo approaches. This
integrated design makes it possible to characterize, in a connected manner, the
compound’s effects on arterial blood pressure in a living organism, its potential
molecular targets, and its direct functional efficacy in isolated blood vessels.
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Introduction. Arterial hypertension (AH) is a major risk factor for
cardiovascular diseases, stroke, chronic kidney disease, and heart failure. Genetic
predisposition, lifestyle, and environmental factors play important roles in its
development [1-3]. The pathogenesis of AH involves increased activity of the
renin—angiotensin—aldosterone system (RAAS) and the sympathetic nervous system,
endothelial dysfunction, oxidative stress, inflammatory processes, impaired ion-
channel function, and vascular remodeling [4]. Studying these mechanisms at the
molecular level provides a scientific basis for identifying targets involved in blood-
pressure regulation, evaluating the antihypertensive effects of biologically active
compounds derived from plants, and developing new effective drugs.

Materials and Methods. The effects of KC-4 and amlodipine on arterial
blood pressure were evaluated in white rats using a non-invasive measurement
method via the tail artery. Systolic blood pressure (SBP) and diastolic blood pressure
(DBP) were recorded using an automated tail-cuff system manufactured by
Neurobotics. In this method, a pneumatic cuff placed around the tail briefly
compresses the artery; as the pressure is gradually reduced, the restoration of blood
flow is detected by a pulse sensor [5].

Results and Discussion. To evaluate the antihypertensive efficacy of
amlodipine and KC-4, an acute experimental hypertension model was established in
rats using adrenaline hydrochloride. Arterial blood pressure was recorded non-
invasively in the rats’ tail arteries using a Neurobotics device. Based on the results
of preliminary screening, amlodipine at 50 mg/kg and the KC-4 polyphenol at 100
mg/kg were administered in the experiments.

In the experimental series evaluating amlodipine, SBP in the control-group
rats was 110 = 3 mmHg, while DBP was 80 + 3.4 mmHg. Following administration
of adrenaline hydrochloride at 10 mg/kg, SBP increased to 145 + 3.6 mmHg and
DBP to 120 + 4.4 mmHg. Thus, adrenaline increased systolic pressure by 35 mmHg
(31.8%) and diastolic pressure by 40 mmHg (50%) compared with the control. These
changes indicate that a pronounced hypertensive state was established in the
experimental animals (Figure 1).

When amlodipine was administered at 50 mg/kg, the adrenaline-elevated SBP
decreased to 105 + 3.4 mmHg and DBP to 85 + 2.8 mmHg. Compared with the
adrenaline group, systolic pressure decreased by 40 mmHg (27.6%) and diastolic
pressure by 35 mmHg (29.2%). Following amlodipine treatment, blood-pressure
values approached those of the control group: SBP was 5 mmHg below the control
value, while DBP was 5 mmHg above it. This indicates that amlodipine almost
completely reversed the acute increase in arterial blood pressure induced by
adrenaline (Figure 1).
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Figure 1. Effect of amlodipine on blood pressure under conditions of

adrenaline-induced experimental hypertension. Administration of adrenaline
hydrochloride at 10 mg/kg increased systolic and diastolic arterial pressure.
Treatment with amlodipine at 50 mg/kg reduced the elevated blood-pressure values
toward the control levels. SBP — systolic blood pressure; DBP — diastolic blood
pressure. Results are expressed as mean =+ error, n = 3-5.

Conclusion. Amlodipine at 50 mg/kg and KC-4 at 100 mg/kg demonstrated
pronounced antihypertensive activity under conditions of adrenaline-induced
hypertension. Although their efficacy in reducing systolic pressure was similar, KC-
4 showed a stronger effect on diastolic arterial pressure.
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