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Summary

The effects of diltiazem on hemodynamics, plasma catecholamine and plasma renin activity were
studied during treadmill exercise test in 9 cases with moderate essential hypertension.

Diltiazem of 120 mg/day was orally administered for 4 weeks. At maximum exercise, significant
decrease in systolic blood pressure (—32 mmHg), heart rate (—16/min), pressure-rate product
(—7,883 mmHg/min), plasma norepinephrine (—195 ng/L) and plasma epinephrine (—11 ng/L) were
observed; while, diastolic blood pressure, ST depression and plasma renin activity showed no signifi-
cant change. Also, a significant correlation between systolic blood pressure and plasma norepinephrine
(r=0.57, p<0.001), especially after diltiazem therapy (r=0.68, p<0.001), was observed.

These findings indicated that diltiazem can reduce the secretion of catecholamine from the sym-
pathetic nerves during exercise in patients with essential hypertension.
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Table 1. Hemodynamic and ECG data before and after oral intake of diltiazem (120 mg)

Before diltiazem After diltiazem p value
SBP (mmHg) At rest 171+ 19 163+ 21 n. s.
Max. ex. 224+ 20 192+ 20 p<0.01
A +53+ 20 +29+ 14 p<0.05
DBP (mmHg) At rest 101+ 14 9%+ 10 n. s.
Max. ex. 114+ 14 104+ 10 n. s.
A +12+ 8 +9+ 4 n. s.
HR (beats/min) At rest 80+ 8 74+ 7 n. s.
Max. ex. 150+ 5 134+ 14 p<0.01
A +70+ 11 +60+ 11 n. s.
PRP (mmHg/min) At rest 13,645+1,560 12,020+1,436 p<0.05
Max. ex. 33,629+3,847 25,746 3,397 p<0.01
A +19,983+4,081 +13,727+2,954 p<0.01
ST depression (mm) At rest 0 0 n. s.
Max. ex. —1.0£0.5 —0.7+0.7 n. s.

Results are given as mean+SD for 9 subjects.

SBP =systolic blood pressure; DBP=diastolic blood pressure; HR=heart rate; PRP=pressure-rate product ;
Max. ex.=maximum exercise; A =maximum eXercise — at rest; n.s.=not significant.
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4. Pressure-rate product (PRP) (Fig. 3)
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Fig. 1. Systolic blood pressure (SBP) responses
to treadmill exercise in 9 patients with moderate
hypertension before and after 4 weeks of diltia-
zem therapy.

before diltiazem after diltiazem

HR HR
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Fig. 2. Heart rate (HR) responses to treadmill
exercise in 9 patients with moderate hyperten-
sion before and after 4 weeks of diltiazem
therapy.
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Fig. 3. Pressure-rate product (PRP) resposes to
treadmill exercise in 9 patients with moderate
hypertension before and after 4 weeks of diltia-
zem therapy.
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Table 2. Plasma catecholamine and renin activity before and after oral intake of

diltiazem (120 mg)

Before diltiazem After diltiazem p value
Norepinephrine (ng/l) At rest 2594129 234+ 76 n. s.
Max. ex. 501+261 3424140 p<0.05
A +242+165 +108+ 81 p<0.01
Epinephrine (ng/l) At rest 17+ 15 14+ 10 n. s.
Max. ex. 27+ 15 16+ 11 p<0.01
A +9+ 8 +1+ 3 p<0.05
Plasma renin activity At rest 0.9+0.3 1.0+0.4 n. s.
(ng/ml/h) Max. ex. 1.3£0.5 1.5+0.7 n.s.
A +0.4+0.3 +0.5+0.3 n. s.

Results are given as mean+SD for 9 subjects.

Abbreviations : see Table 1.
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Fig. 4. Norepinephrine (NE) responses to tread-
mill in 9 patients with moderate hypertension
before and after 4 weeks of diltiazem therapy.
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Fig. 5. Relationship between systolic blood pressure (SBP) and norepinephrine (NE) in 9

patients with moderate hypertension.

All the 36 data include those at rest and during maximum treadmill exercise before and after

diltiazem therapy.
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Fig. 6. Relationship between systolic blood pressure (SBP) and norepinephrine (NE) in 9

patients with moderate hypertension.

All the 18 data include those at rest and during maximum treadmill exercise after diltiazem therapy.
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