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Table 100 Untreated 30 patients with essential hypertension

Amlodipine Benidipine Nisoldipine

n=10 n=10 n=10
Age, yrs 59 +5 62 + 10 63 + 10
Sex M/F 713 8/2 713
Heart rate, bpm 67 £ 6 67 £ 6 71+7
Blood pressure, mmHg
O Systolic 169 + 7 170+ 9 169 + 7
O Diastolic 89+ 7 922+5 93+ 6
0 Mean 116 =5 118 + 6 118 + 6
Cholesterol, mg/dl
O Total 172 + 12 177 =10 174 £ 15
0LbDL 114 £ 15 120 + 14 117 £ 15
Smoker 2 (20) 1(10) 2 (20)

Values are means £ SD or number of patients (C ).
There were no differences between the three treatment groups.
yrs: years, M: male, F: female, LDL: low density lipoprotein
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Table 200 Hemodynamic changes (n = 30)

Baseline 4W 12w 24W
Heart rate, bpm Amlodipine 672 +6.5 66.2 + 5.8 67.2 £ 3.4 67.0 £ 2.7
Benidipine 67.2 +6.3 68.2 + 3.9 67.4 + 3.8 67.4 +43
Nisoldipine 706 7.4 69.6 + 7.0 67.4 + 3.7 66.2 + 3.5
Systolic BP, mmHg Amlodipine 1694+ 7.1 142.4 £ 9.3* 132.2 + 7.0* 131.0 + 4.6*
Benidipine 170.4 + 8.7 147.2 + 8.2* 132.2 + 6.1* 129.6 + 3.9*
Nisoldipine 168.8 = 7.4 147.8 + 8.1* 130.6 + 5.9* 129.4 + 3.3*
Diastolic BP, mmHg  Amlodipine 89.2 £ 6.9 79.6 = 5.0* 718 £ 7.1* 71.0 £ 8.0*
Benidipine 924 £51 77.8 £ 7.5* 67.2 + 3.0* 65.4 + 3.0
Nisoldipine 93.0 £5.8 81.8 + 5.4* 70.6 = 7.5* 67.6 = 5.1*
Values are means + SD.
BP: blood pressure,
*:p <0.01 (vs baseline by Dunnett’s test)
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Table 300 Diameters of brachial artery at rest and during reactive hyperemia (FMD) or after sublingual nitroglycerin (NID) (n = 30)

Baseline

4W

12w

24W

Before

After

Before

After

Before

After

Before

After

FMD, mm Amlodipine 3.04 + 0.17
Benidipine 3.14 £ 0.22
Nisoldipine 3.21 £ 0.19

NID, mm  Amlodipine 3.06 + 0.07
Benidipine 3.08 + 0.16
Nisoldipine 3.17 = 0.14

3.16 £0.17
327 £0.22
3.36 £0.20
3.65 £0.15
3.64 £0.28
3.73£0.12

3.07£0.12
312+021
320 £0.17
3.09 = 0.09
311+£0.15
322 +£0.15

335+ 0.17* 3.08 £0.11
342 +021* 314 +0.19

334+0.14
3.68 £0.13
3.69 = 0.20
376 £0.11

3.20+0.16
3.10 = 0.09
311+0.14
325+0.12

3.38 £ 0.15* 3.09 £ 0.10
347 £0.19* 313 £0.22

334+0.14
3.71+0.13
3.71+0.19
3.80 £ 0.10

321 £0.15
3.09 £ 0.09
3.10£0.15
322+0.14

344+
349+
338+
370+
371+
378+

0.16*
0.22*
0.12
0.14
0.19
0.09

Values are means + SD.
*:p <0.01 (vs baseline by Dunnett’s test)
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Figure 100 A: Percent change of diam-
eters of brachial artery at rest and during
reactive hyperemia (FMD). B: Percent
change of diameters of brachial artery
after sublingual nitroglycerin (NID).
*:p <0.01 (vs baseline, Dunnett’s test)
t: p<0.01 (compared with other group,
Bonferroni’s test)
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Figure 200 Changes in plasma TBARS level.

TBARS: thiobarbituric acid reactive substances, *: p <
0.01 (vs baseline, Dunnett’s test), T: p <0.01 (compared
with other group, Bonferroni’s test)
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Effect of Dihydropyridine Calcium Antagonists on Endothelium-dependent
Vasodilation in Essential Hypertensive Patients
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We present a study investigating the effect of dihydropyridine cal cium antagonists on endothelium-dependent vaso-
dilation. We ramdomly divided previously untreated patients with hypertension into three groups, and treated with
amlodipine, benidipine or nisoldipine for 24 weeks. Endothelium-dependent vasodilation was markedly more significant
in the amlodipine- and benidipine-treated groups than in the nisoldipine-treated group at 24 weeks of treatment. Serum
levels of thiobarbituric acid-reactive substances (TBARS) significantly decreased in the amlodipine- and benidipine-
treated groups while remaining unchanged in the nisoldipine-treated group. The result indicates that benidipine and
amlodipine appear to improve endothelial functions in patients with essential hypertension and that the antioxidative
activities partly affected the finding. (J Jpn Coll Angiol, 2006, 46: 225-233)
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