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Summary. The antihypertensive effects of urapidil 
and clonidine have been studied in a double-blind 
cross-over trial in 11 hypertensive outpatients with 
mild to moderate hypertension, at rest and during 
isometric exercise. Urapidil 30 mg b.i.d, significantly 
decreased the standing diastolic blood pressure 
(p <0.05) and the systolic blood pressure at the 
end of isometric exercise (p<0.05). Clonidine 
0.075-0.15 mg b.i.d, was more effective in decreasing 
both systolic and diastolic blood pressure in the su- 
pine and standing positions as well as during isomet- 
ric work (p<0.05-0.001). Urapidil caused fewer 
side-effects than clonidine. Overall, in the doses used 
urapidil had a weaker antihypertensive effect and 
caused fewer side-effects than clonidine. 
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Urapidil, 6-(3-(4-(O-methoxyphenyl)-l-piperazi- 
nyl)-propylamine)-l,3-dimethyluracil (Fig./), is a 
new compound, which has been shown to produce 
antihypertensive effects both in experimental ani- 
mals and man [1,2]. The mode of action of urapidil 
appears to involve stimulation both of central alpha- 
adrenoceptors and peripheral presynaptic alpha- 
adrenoceptors, as well as blockade of peripheral 
post-synaptic alpha-adrenoceptors [3]. Thus, part of 
its antihypertensive effect may be due to a mecha- 
nism similar to that considered to mediate the anti- 
hypertensive effect of clonidine. With this in mind a 
study has been made of the antihypertensive effects 
of urapidil and clonidine in a double-blind cross- 
over trial in out-patients with mild or moderate hy- 
pertension. 

Materials and Methods 

Patients 

Initially, 12 out-patients, 4 male and 8 female, aged 
31-58 years, weighing 52 to 85 kg, entered the study. 
One man dropped out due to poor co-operation. The 
hypertension was graded as WHO I in 6 and WHO 
II in 5 patients. Nine out of 11 patients had not had 
previous antihypertensive therapy, and in 2 patients 
ateno1100 mg once daily was stopped four weeks be- 
fore the study. 

Trial Design and Protocol 

The trial design is shown in Fig. 2. During the 6 week 
run-in period the patients received placebo at 8 a.m. 
and 8 p.m. Then they were allocated to 2 groups ac- 
cording to a randomization schedule. Five patients 
(Group I) started with urapidil 30 mg at 8 a.m. and 
placebo at 8 p.m. and 6 patients (Group II) with 
clonidine 0.075 mg at 8 a.m. and 0.075 mg at 8 p.m. 
The patients received the drugs in capsules which 
were identical in appearance and taste. After the first 
two-week dose-titration period the dose of urapidil 
was increased to 30 mg at 8 a. m. and 30 mg at 8 p.m., 
and the dose of clonidine to 0.15 mg at 8 a.m. and 8 
p.m., unless the supine diastolic blood pressure fell 
below 95 mmHg or intolerable side-effects occurred. 
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Fig. 3. Systolic and diastolic blood pressure 
and heart rate (mean _ SD) in the supine and 
standing positions, and at the end of isometric 
work, at the end of placebo period and after the 
dose titration and 3 and 6 week treatment 
periods in 11 patients. U = urapidil; 
C = clonidine; 
* =p  < 0.05, 
** =p<0.01,  
*** = p  < 0.001 compared to placebo period; 
['-],supine; [ ]  standing; • isometric; n = 11 

The dose of urapidil thus titrated was 30 mg in 1 
patient and 30mg b.i.d, in 10 patients. The corre- 
sponding doses of clonidine were 0.075 b.i.d, in 5 
patients and 0.15 mg b. i. d. in 6 patients. The second 
treatment period lasted 2 weeks and was followed by 
the double-blind cross-over phase of the study, 
which consisted of two 6 week treatment periods 
separated by a 3 week wash-out period during which 
placebo capsules were administered twice daily. The 
change from active drug treatment to placebo treat- 
ment was carried out abruptly in view of the low 
doses of clonidine. Blood pressure was measured 
24 h after abrupt cessation of active drug treatment 
and no evidence of rebound hypertension was 
found. Patients were asked to contact the nurse in 
case of  any new subjective symptoms after cessation 
of active drug treatment, but no patient did so. Pat- 
ients in Group I were treated during the first 6 week 
treatment phase with urapidil and during the second 
6 week treatment phase with clonidine, the dose of 

which was again titrated. Patients in Group II started 
with clonidine and after the wash-out period re- 
ceived urapidil, the dose of which was titrated. 

Procedures 

On the first visit, after taking the medical history, a 
physical examination, chest X-ray and electrocardio- 
gram were done and blood and urine specimens 
were obtained for the following laboratory determi- 
nations: blood count, erythrocyte sedimentation 
rate, serum sodium, potassium, calcium, creatinine, 
alanine aminotransferase, aspartate aminotransfer- 
ase, alkaline phosphatase and uric acid. These ex- 
aminations were repeated after the first and second 
dose-titration periods, as well as after the two treat- 
ment periods. 

Blood pressure throughout the study was mea- 
sured in the same room of the out-patient clinic, by 
the same trained nurse using the same standard 
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Table 1. Systolic and diastolic blood pressure (BP) and heart rate in the supine and standing positions, and at the end of isometric work, 
during placebo run-in and urapidil and clonidine treatment periods 

Placebo period Urapidil period Clonidine period 

Start Week 3 Week 6 Week 3 Week 6 Week 3 Week 6 

Systolic BP [mmHg] 
Supine 172 +_ 18 172 -+ 21 175 _+ 24 
Standing 171 _+ 18 168 _+ 18 168 _+ 23 
Isometric - 192 _+ 20 194 _+ 20 

Diastolic BP [mmHg] 
Supine t04_+ 7 106_+ 8 110_+ 8 
Standing t10_+ 6 113_+ 7 114+ 6 
Isometric - 126_+11 128_+I0 

Heart rate [beats/rain] 
Supine 65_+ 7 67_+ 6 67_+ 7 

165+18 1 6 9 - + 2 3  1 5 4 _ + 2 1 "  158_+19' 
158+21 1 6 0 - + 2 3  148_+15' 151_+20" 
178_+19 186_+26  1 7 3 _ + 1 9 "  169_+22"* 

104_+10 105+11 98-+11" 101-+ 9* 
106_+ 8** 108_+ 9* 101_+ 7*** 104-+10"* 
122_+14 125+_16  114_+13"** 117-+12"** 

71-+11 70+11 66-+ 7 65-+ 6 

n =11, m_+SD 
*=p <0.05 } 

** =p < 0.01 
*** =p  < 0.001 

compared to the corresponding 6 week values in the run-in period 

Table 2. Systolic and diastolic blood pressure (BP) and heart rate in the supine and standing positions, and at the end of isometric work, in 
the double-blind cross-over study 

Washout period Treatment period 

Urapidil Clonidine 

Week 3 Week 6 Week 3 Week 6 

Systolic BP [mmHg] 
Supine 170+18 t61_+25 1 6 7 _ + 1 9  152±12"* 155_+19" 
Standing 163_+19 158-+23 153_+21 146_+1.1" 149_+19" 
Isometric 188-+20 178-+21" 177+19" 170_+16"* 177+19" 

Diastolic BP [mmHg] 
Supine 109-+ 9 104+10 106_+ 9 100-+ 7* 100-+ 9* 
Standing 113_+ 9 107_+ 9* 106_+ 9* 103_+ 6** 102_+ 6** 
Isometric 127_+13 122-+13 121_+14 116-+ 7*** 117_+12"** 

Heart rate [beats/mini 
Supine 68-+ 7 71+ 7 73_+10" 66_+ 8 68_+ 7 

n = l l ,  m + S D  
*=p  <0.05 ) 

** =p <0.01 ~ compared to the corresponding six week values in the run-in period 
*** =p < 0.001 ) 

sphygmomanometer. The time of the visits was be- 
tween 5 and 6 p.m. Blood pressure in the left arm 
was measured in the supine and standing positions. 
The supine blood pressure was measured after 
10min rest in recumbency and the standing blood 
pressure 2 min after assumption of the erect position. 
Three readings were made I min apart in the supine 
position and the average was used for calculation of 
the results. The first and fifth phases of the Korot- 
koff sounds were used as the criteria for the systolic 
and diastolic pressures, respectively. The pulse rate 
was recorded after taking the blood pressure mea- 
surement in the supine position, by palpation of the 
wrist for 60 s. 

The patients performed the isometric sustained 
handgrip exercise after measurements of the supine 
and standing blood pressures. Blood pressure was 
measured 3.5-4rain after the start of 30% of the 
maximal capacity of handgrip work, carefully avoid- 
ing the Valsalva effect. The patient was prone during 
the test. 

At each visit during the study, any side-effects 
due to the treatment were evaluated by use of a doc- 
tor-completed questionnaire relevant to the side-ef- 
fects of urapidil and clonidine. Patient compliance 
was indicated by deviation of the result by no more 
than 5% from the expected result in all 11 patients. 
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Table 3. Side-effects of the treatment during the different periods of the study 

Side-effect Placebo Dose titration Treatment periods Wash-out 

Urapidil Clonidine Urapidil Clonidine Urapidil Clonidine 

Drowsiness 

Dry mouth 

Dizziness 

Nasal congestion 

Cold extremities 

Headache 

2 1 

3 1 

1 1 2 

1 1 1 

n =11 

Statistical Analysis 

The paired t-test was used for comparison of the 
mean values of blood pressure and heart rate. 

Results 

Blood Pressure and Heart Rate 

Eleven patients completed the study. The changes in 
pooled mean supine, standing and isometric blood 
pressures and heart rate during different phases of 
the study are shown in Fig.3 and Tables I and 2. 
During the dose-titration period urapidil only low- 
ered standing diastolic blood pressure (p< 
0.05-0.01), whereas clonidine reduced both supine 
and standing pressures as well as the pressure during 
isometric work Gable 1). During the urapidil treat- 
ment period, there was again a statistically signifi- 
cant reduction in the standing diastolic pressure 
(p < 0.05), and in systolic blood pressure at the end 
of isometric work (p < 0.05), when the values were 
compared with those measured at the end of placebo 
treatment. During the clonidine treatment period, 
decreases both in supine and standing as well as iso- 
metric blood pressures were evident compared to the 
values at the end of placebo treatment (Table 2). 

Urapidil increased heart rate by 5 beats/min 
(p < 0.05) after 6 weeks of treatment. 

During urapidil treatment, one patient out of the 
total of 11 (9%) became normotensive, defined as a 
supine diastolic pressure below 95mmHg. The 
corresponding figure during clonidine treatment was 
3 patients (27%). 

Side-EfJbcts 

The side-effects of the treatments are listed in Table 
3. Urapidil generally, caused fewer side-effects than 
clonidine. No drop-outs due to side-effects occurred. 
Routine laboratory tests during Weeks 0, 6, 10, 16, 23 

and 29 revealed a slight elevation of serum alanine 
aminotransferase at each visit in 1 patient. No clini- 
cal signs of hepatic disease were observed in him. All 
other laboratory tests were normal. 

No significant change in heart volume in chest X- 
rays could be seen during the study. 

Discussion 

The antihypertensive effect of urapidil is believed to 
be the result of decreased peripheral vascular resis- 
tance, mainly due to its inhibitory effect on postsyn- 
aptic alphal-adrenoceptors [4]. In addition, animal 
experiments have shown that urapidil, like clonidine, 
lowers sympathetic tone by stimulation of central al- 
pha:-adrenoceptors [4]. 

The relative importance of the two mechanisms is 
unclear, although recent evidence suggests that urap- 
idil, in contrast to clonidine, may exert its hypoten- 
sive effect mainly via a peripheral mechanism [5]. 

Controlled clinical studies of the efficacy of 
urapidil in the treatment of hypertension are few 
[6-8]. There have been reports of 2 double-blind 
comparisons of the antihypertensive effects of cloni- 
dine and urapidil [6, 8]. After a one-week run-in peri- 
od, treatment either with urapidil 60-90 mg daily or 
clonidine 0.5 mg daily for 4 weeks resulted in a sub- 
stantial and similar reduction in blood pressure in 
both treatment groups. Our trial design employed 
was a comparison of the effects of two levels of fixed 
doses. The doses were chosen on the basis of earlier 
clinical studies [6-8, 9]. Keeping this in mind the very 
modest antihypertensive effect of urapidil in the pre- 
sent study was suprising. Use of a different trial de- 
sign may be one explanation. The present study in- 
cluded a six-week placebo period and a double-blind 
cross-over comparison of the effects of the two 
drugs. By contrast, the studies mentioned above were 
based on groups treated in parallel [6, 8]. An alterna- 
tive explanation may be use of too low a dose of 
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urapidil  in the present  study, since daily doses of  up 
to 300mg urapidil  have been reported (Stumpe 
K. O., personal  communicat ion) .  On the other hand,  
the average daily dose of  48 mg urapidil  proved to be 
sufficient in one multicentre study [9]. 

The modes t  antihypertensive effect o f  urapidil  in 
the present  s tudy requires confirmat ion in further 
controlled clinical trials. The present  results do, how- 
ever, fit well with our  prel iminary findings on the 
combined  effects o f  prazosin and  ctonidine in hyper-  
tensive out-patients at rest, and  during isometric or  
dynamic  exercise. In  those circumstances that  drug 
combinat ion  was ineffective and  had  a weaker  anti- 
hypertensive effect than, for  example,  the combina-  
t ion o f  prazosin and  atenolol. I t  is noteworthy that  
urapidil  has been postulated to act on the one hand  
like clonidine and on the other  hand like prazosin [4]. 

In  short, in the doses employed,  urapidil  had  a 
weaker  antihypertensive effect and fewer side-effects 
than did clonidine. 
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