Br. J. clin. Pharmac. (1983), 16, 451455

AN ASSESSMENT OF THE CONTRIBUTION OF CLONIDINE
METABOLISED FROM ALINIDINE TO THE CARDIOVASCULAR
EFFECTS OF ALINIDINE

D.W.G. HARRON, D. ARNDTS!, M. FINCH & R.G. SHANKS

Department of Therapeutics and Pharmacology, The Queen’s University of Belfast, Northern Ireland, and
'Boehringer Ingelheim KG, West Germany

Five healthy volunteers (mean age 20.6 years, mean weight 71 kg) received in random order on day 1
and day 8 a single dose of alinidine 40 mg, clonidine 0.1 mg or placebo and on days 2-7 alinidine 40
mg, clonidine 0.1 mg or placebo given three times a day with 1 week between treatment periods.
Blood samples were taken for measurement of concentrations of alinidine and clonidine during
alinidine administration and of clonidine during clonidine dosing. Heart rate and blood pressure were
recorded in supine and standing positions and heart rate after 3 min exercise. Plasma concentrations
of alinidine reached a maximum of 163.6 + 10.0 ng/ml 2 h after alinidine administration on day 1 and
during chronic administration similar concentrations were achieved. Clonidine plasma concentra-
tions reached 0.3 + 0.11 ng/ml 6 h after alinidine 40 mg on day 1, and during chronic administration of
alinidine, increased to a steady state on day 5 with trough and 2 h values 0£0.73 + 0.15and 0.86 = 0.14
ng/ml respectively. After the first dose of clonidine on day 1, the maximum plasma concentration of
clonidine was 0.32 + 0.1 ng/ml at 4 h, during chronic administration clonidine plasma concentration
rose to 1.04 = 0.14 ng/ml 2 h after a dose on day 5. Alinidine produced a greater reduction in the
exercise tachycardia than clonidine. There was little difference in the effects of the two treatments on
heart rate and blood pressure with subjects in the supine and standing positions. These observations
confirm that clonidine is formed during the oral administration of alinidine but it is unlikely that this

clonidine contributes to the reduction in the exercise tachycardia produced by alinidine.
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Introduction

Alinidine, the N-allyl derivative of clonidine, pro-
duces a sinus bradycardia which is unaffected by pre-
treatment with atropine or phentolamine in experi-
mental animals (Kobinger et al., 1979a, b). In man
alinidine reduces supine and standing heart rate
(Harron et al., 1982a), and produces a dose depen-
dent reduction in an exercise tachycardia with alini-
dine 80 mg having the same effect as propranolol 40
mg (Harron et al., 1982a). Alinidine does not inhibit
an isoprenaline tachycardia in animals (Kobinger ez
al., 1979a) or in man (Harron et al., 1982a). The
metabolism of alinidine in man leads to the formation
of small amounts of clonidine (Arndts & Forster,
1981; Harron et al., 1982b). In five healthy volun-
teers, the oral administration of 40 mg alinidine twice
daily for 7 days, produced plasma concentrations of
clonidine in the range of 0.82 to 0.92 ng/ml 2 h after
a dose of alinidine (Harron et al., 1982b). Only a
small amount of clonidine was formed from alinidine
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as the urinary excretion of clonidine represented
0.1% of the administered dose of alinidine.

Although it is unlikely that clonidine, metabolised
from alinidine, contributes to the pharmacological
effect of alinidine, it was felt essential to compare the
effects on heart rate and blood pressure in man of the
oral administration of alinidine and of clonidine,
given in a dose to produce plasma levels of clonidine
comparable to those expected from the administra-
tion of alinidine. Both drugs were administered for 7
days to ensure that steady state was obtained. Plasma
concentrations of clonidine were measured during
both treatments.

Methods

Observations were made in five healthy male subjects
(mean age 20.6 years; mean weight 71 kg) who re-
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ceived in random order for 1 week placebo, alinidine
and clonidine on oral administration. On day 1 and
day 8 the subjects received a single dose of alinidine
40 mg, clonidine 0.1 mg or placebo; on days 2-7
alinidine 40 mg, clonidine 0.1 mg or placebo were
administered at 9.00, 15.00 and 21.00 h. The treat-
ment periods were separated by 1 week. Blood
samples were withdrawn from an antecubital vein on
day1at0, 2,4, 6,8and 12 h, after the last dose on day
8at0,2,4,6, 8, 12,24, 32 and 48 h and on days 2-5
before and 2 h after administration of the 09.00 h
dose. No samples were taken on days 6 and 7. The
samples were centrifuged and plasma stored at —20°C
until analysed. At each of these times (except 12 h on
days 1 and 8) the subjects were supine for 15 min,
stood for 3 min and then performed moderate/severe
exercise by stepping on and off a box 46 cm high at a
rate of 32 steps/min for 3 min. Heart rate and blood
pressure were recorded (Critikon Exercise Monitor
Model 1165) at the end of the periods in the supine
and standing positions; heart rate was measured with-
in § s of completing exercise. The study was approved
by the University Ethical Committee.

The concentrations of alinidine in plasma samples
were measured using a radioimmunoassay method
(Arndts & Stihle, 1981) and the concentrations of
clonidine measured by a specific radioimmunoassay

(Arndts et al., 1981). The intraassay coefficient of
variation was less than 4% for clonidine and was 4%
for alinidine while the interassay coefficient of varia-
tion ranged between 8.3% (clonidine) and 8.7%
(alinidine). Plasma elimination half-lives of alinidine
and clonidine were calculated by linear least squares
regression analysis of the terminal part of the log
concentration-time graph.

Results

The mean plasma concentrations of alinidine in the
five subjects on days 1 to 5 and on day 8 are given in
Table 1. The peak concentration on days 1 and 8
occurred 2 h after dose administration; there was little
difference in the 2 h values on the 6 days on which
measurements were made. The trough values (0 h) on
days 3, 4, 5 and 8 were not different. These results
indicate that no accumulation of alinidine occurred
during the 7 days of drug administration. Clonidine
was present in samples taken during the administra-
tion of alinidine. The plasma concentration of cloni-
dine increased after administration of alinidine 40 mg
on day 1 and reached a peak 0f 0.3 + 0.11 ng/mlat6h
(Table 1). The concentration of clonidine 2 h after
dose administration increased progressively from

Table1 Plasma concentrations of alinidine and clonidine during administration of alinidine and plasma
concentrations of clonidine during administration of clonidine. Mean = s.e. mean of observations in five

subjects
Time Alinidine treatment Clonidine treatment
Plasma alinidine (ng/ml)  Plasma clonidine (ng/ml) Plasma clonidine (ng/ml)
Day 1 0 00.0 = 0.0 0.00 = 0.00 0.00 = 0.00
2 163.6 = 10.0 0.13 = 0.04 0.32+0.10
4 112.1 + 8.6 0.20 = 0.04 0.29 = 0.05
6 73.4*46 0.30 £ 0.11 0.25 +0.04
8 50.8 = 3.8 0.25 +£0.05 0.21 = 0.04
12 24925 0.20 + 0.04 0.13 £ 0.04
Day 2 0 5.0=+0.8 0.09 +0.01 0.03 £0.01
2 168.7 £ 6.3 0.23 £ 0.05 0.42 £ 0.04
Day 3 0 423+28 0.42 0.4 0.32 +£0.07
2 178.4 = 8.8 0.63 +0.06 0.77 = 0.07
Day 4 0 42.0+3.0 0.65 = 0.06 0.43 = 0.07
2 214.1 £ 23.0 0.84 +0.13 0.73 £0.13
Day 5 0 46.0 = 6.7 0.73+0.15 0.56 = 0.09
2 181.1 £ 17.5 0.86 = 0.14 1.04 £0.14
Day 8 0 47.9+9.1 0.57+0.10 0.70 = 0.17
2 168.3 = 23.2 1.07 = 0.55 0.99 = 0.17
4 137.9 + 13.0 0.70 = 0.11 0.87 £0.13
6 100.6 + 9.6 0.69 +0.11 0.77 £0.14
8 782 %175 0.68 =0.14 0.60 = 0.11
12 32823 0.48 = 0.11 0.55+0.16
24 7.3+0.5 0.18 £ 0.03 0.17 = 0.06
32 43=13 0.13 +0.02 0.10 = 0.04
48 1.0+0.7 0.03 =0.01 0.04 = 0.02



0.13 ng/ml on day 1 to 0.86 ng/ml on day 5 and to 1.07
ng/ml on day 8. The trough (0 h) values increased
from the third to fifth days when it was 0.73 ng/ml.
Thus clonidine accumulated from day 1 with steady
state being reached about day 5.

After administration of clonidine 0.1 mg on day 1,
the maximum plasma concentration of clonidine
occurred at 2 h. The concentration at 2 h increased
from day 1 to day 5 and was the same on day 8 as day
5. The trough (0 h) concentrations increased from day

3 to day 8. Thus accumulation of clonidine occurred -

with steady state being reached about day 5.

The plasma elimination half-life of alinidine was
4.4 + 0.2 hon day 1 and 6.0 = 0.6 h after the last dose
on day 8. The elimination half-life of clonidine during
clonidine administration was 6.25 = 1.0 h on day 1
and 8.26 + 1.5 h on day 8.

Little change occurred in supine heart rate during
administration of placebo. On days 3 and 4 supine
heart rate was significantly less than placebo (P <
0.05) 2 h after the dose of alinidine (day 3; placebo
64.8 = 4.0, alinidine 53.2 = 1.7 beats/min: day 4,
placebo 62.4 + 4.4, alinidine 50.2 * 2.7 beats/min).
Similar effects were produced by clonidine (day 3,
53.0 = 2.8; day 4, 50.2 * 2.9 beats/min). At all other
times supine heart rate was generally less during the
administration of alinidine and clonidine but the
differences from placebo were small and rarely signi-
ficant. Standing heart rate was less during the
administration of alinidine and clonidine but the
differences from the placebo were small and only
significant on some occasions.

The effects of placebo, alinidine and clonidine on
exercise heart rate are given in Table 2. Clonidine
produced small reductions in exercise heart rate
which were significant (P < 0.05) 2 h after dose
administration on days 3 and 4 and at 4 h on day 8.
With the exception of the measurement at 0 h on day
2 exercise heart rate was always less during the
administration of alinidine than during placebo treat-
ment; on many occasions these differences were
significant. The mean exercise heart rate 2 h after
alinidine was between 16 and 23 beats/min less than
the corresponding value after placebo administra-
tion. Alinidine consistently reduced exercise heart
rate more than clonidine with the difference between
the two drugs being more marked 2 h after dose
administration.

The effects of placebo, alinidine and clonidine on
systolic and diastolic pressure with the subjects in the
supine position are given in Table 3. Both alinidine
and clonidine reduced systolic and diastolic pressure
to a small extent, with no consistent difference
between them. The effects of the two drugs on blood
pressure in the standing position was similar to that in
the supine position.

Tiredness and lassitude were reported as adverse
effects during the administration of both alinidine

Table2 Mean (= s.e. mean) exercise heart rate in five subjects during oral administration of placebo, clonidine 100 ug and alinidine 40 mg on day 1and day 8;

and placebo, clonidine 100 g and alinidine 40 mg three times a day on days 2-7

Day 8

Day 3 Day 4 Day 5

Day 2

Day 1

32

24
160.4 160.4 158.4 159.0 163.0 160.0 157.8 162.0 160.4 157.4 157.0 156.4 155.0 162.4 154.6 160.4 158.8 156.2 158.2 155.0 157.0

0

Time (h)

Placebo

+51 +41 +73 +3.7 +49 +28 +41 +3.1 +3.4 +31 +27 +53 £23 +41 +57 £2.6 £+27 =15 £39 3.7 =19

SHORT REPORT

157.6 152.6 155.6 152.8 156.0 151.2 155.2 153.4 146.4 150.8 144.4 154.8 148.2 157.0 147.6 149.4 150.2 151.2 157.0 159.2 162.6

Clonidine

+58 +55 +56 +48 +58 +38 +54 +57 +55 +38 +52 +48 £53 +6.6 +45 +41 £51 63 =56 =59 6.5

ok xk *%

*k

*k

*% *k *k * %

* ok

* %

*
164.2 14§.8 150.2 151.2 152.0 162.0 141.8 147.8 140.4 144.2 134.8 150.0 139.8 157.0 137.6 144.2 145.6 144.4 1

59.8 163.2 165.2

Alinidine

+45 +58 +64 +4.0 +50 +48 +54 +56 +4.4 +47 +£52 £93 £36 +6.9 +54 £47 +46 46 =51 =50 =64

* P < 0.05 reductions when compared with placebo. ** P < 0.01 reductions when compared with placebo
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and clonidine; these effects were more marked on
days 1 and 2 and tended to disappear after the third
day.

Discussion

The results of the present study confirm earlier obser-
vations (Harron et al., 1982b) which showed that after
the oral administration of alinidine to man, clonidine
was present in the plasma. It was concluded that in
the metabolism of alinidine clonidine was formed
with about 0.1% of the dose of alinidine appearing in
the urine as clonidine. In the present study, in which
alinidine was given for 8 days to healthy subjects,
clonidine was present in the blood sample 2 h after the
first dose and reached a peak at 6 h. The plasma

concentrations of clonidine before and 2 h after a -

dose of alinidine increased until the fifth day. These
concentrations of clonidine were similar to those
occurring during the oral administration of clonidine
100 pg three times daily which is the usual therapeutic
dose of clonidine (Dollery et al., 1976; Davis et al.,
1977. Only small amounts of clonidine were formed
from alinidine with the trough concentration of cloni-
dine being about 2% of the concentration of alinidine,
and the peak concentration of clonidine (on day 8)
being less than 1% of the concentration of alinidine.
In the present study alinidine produced small re-
ductions in heart rate in subjects in the supine and
standing positions, with greater and significant reduc-
tions occurring in an exercise tachycardia. There was
little difference in the effects of alinidine and cloni-
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dine on supine and standing heart rate. Although
clonidine reduced an exercise heart rate, its effect was
less than that of alinidine. In a previous study we
found that clonidine had no effect on an exercise
tachycardia (Harron et al., 1982b). There is no
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administration of alinidine were due to clonidine or to
a specific effect of alinidine. As the side effects of
drowsiness and lethargy were similar with both drugs,
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cases. Previous studies have shown that these side
effects occur about 8-10 h after a single dose of alini-
dine, when the plasma level of alinidine has fallento a
much greater extent than that of clonidine.

It would appear that the oral administration for 8
days of doses of alinidine to produce its pharmaco-
logical effect leads to the formation of clonidine with
plasma concentrations being similar to those occur-
ring with the administration of therapeutic doses of
clonidine but that this clonidine is not responsible for
the bradycardia action of alinidine.
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