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Treatment with ,-adrenoceptor blockers reduces plasma
melatonin concentration
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In treated hypertensive patients plasma melatonin levels were lower in subjects receiving
,B-adrenoceptor blockers than those treated with diuretics. Melatonin concentrations in
middle-aged and young control subjects were similar to each other and to those of the
diuretic-treated patients. The results suggest that treatment with P-adrenoceptor
blockers causes a persistent reduction in plasma melatonin but it is unclear if this finding
has clinical implications.
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Introduction Methods

The pineal hormone, melatonin, is the subject
of much current research in psychiatry (Lewy et

al., 1981), endocrinology (Waldhauser et al.,
1984) and circadian rhythm studies (Redmond
et al., 1983; Arendt & Marks, 1983). The

pharmacological control of melatonin secretion
is therefore of potential importance and we

have demonstrated in normal subjects that the
midnight elevation in plasma melatonin is

suppressed by a single 100 mg dose of the 13l-

selective 1-adrenoceptor blocker, atenolol,
(Cowen et al., 1983). The present study has

investigated whether longer-term treatment
with 1-adrenoceptor blockers is similarly asso-

ciated with reduced plasma melatonin concen-

trations, since this could have consequences for
patients and might yield clues to the functional
importance of melatonin in man.

A recent study of melatonin secretion in
normal subjects has reported that midnight
melatonin levels decline in the period from
childhood to young adulthood (Waldhauser et

al., 1984). In the present study, therefore, we

have also investigated whether a further decline
occurs in later middle age.

We studied patients with moderate hyper-
tension treated by their general practitioner
with a 1-adrenoceptor blocker, diuretic or
both.

Patients took the following daily medication.
P-adrenoceptor blocker group: atenolol, 100
mg (six subjects); atenolol, 200 mg (one sub-
ject); atenolol, 50 mg (one subject); atenolol,
100 mg + cyclopenthiazide, 0.25 mg + potas-
sium chloride, 600 mg (two subjects); meto-
prolol, 100 mg (one subject); metoprolol +
chlorthalidone, 12.5 mg (one subject). Diuretic
group: cyclopenthiazide, 0.25 mg + potassium
chloride, 600 mg (seven subjects); bendro-
fluazide, 5 mg (two subjects); amiloride, 5 mg
+ hydrochlorothiazide, 50 mg (one subject).
Patients were excluded if they were over 65
years of age or taking any drugs, apart from 1-
adrenoceptor blockers, known to interfere with
noradrenergic transmission. We also tested two
normal control groups, one age and weight-
matched with the 3-adrenoceptor blocker
patients, the other a group of young adults
(Table 1).
Venous blood samples were collected from
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Table 1 Characteristics of patients and control group

0-adrenoceptor Age-matched Young
blockers Diuretics controls controls

Number 12 10 14 15
Male:Female 6:6 2:8 7:7 8:7

Mean (median) age 58.6 (58.0) 55.9 (57.0) 56.5 (58.0) 29.7 (29)
and range (years) 51-63 46-62 49-65 23-36
Mean (median) weight 75.8 (75.5) 74.3 (76.0) 73.0 (72.5) 65.6 (67)
and range (kg) 60-98 52-86 55-95 45-101
Mean (median)
systolic BP 146 (145) 139 (140) - -

and range (mm Hg) 130-160 130-150
Mean (median)
diastolic BP 85 (86) 84 (80) -
and range (mm Hg) 70-100 75-100
Mean (median)
duration of treatment 23.5 (17.0) 28.0 (22.0)
and range (months) 2-72 11-74

Mean (median)
midnight melatonin
concentration 14.3 (10)* 53.9 (50) 45.9 (33.5) 45.8 (30)
and range (pg/ml) 10-44 10-195 10-165 10-190
Subjects with
undetectable
midnight melatonin 8t 3 2 2

*Significantly less than diuretic group (P < 0.05), and control groups (P < 0.01). (Mann-Whitney test).
tSignificantly greater than control groups (P < 0.01) (chi-square).

each subject at midnight. Subjects were awake
and under dim artificial lighting which does not
suppress melatonin secretion (Lewy et al.,
1980). A further blood sample was taken at
14.00 h the next day. Alcohol was prohibited on
both sampling days.

Melatonin was measured by a previously
described radio-immunoassay which correlates
well with gas chromatography-mass spectro-
metry measurement (Fraser et al., 1983a,b).
Samples with a concentration of melatonin less
than the detection limit of the assay (11 pg/ml)
were allotted a value of 10 pg/ml. Differences in
melatonin concentration between groups were
analysed by the Mann-Whitney and chi-square
tests. Correlations were made using Spearman's
rank method. The study was completed be-
tween May and July 1983.

Results

The midnight melatonin values for the two
normal control groups were similar to each
other and to the diuretic-treated patients
(Table 1, Figure 1). In contrast, patients

treated with 0-adrenoceptor blockers had a
significantly lower mean melatonin concentra-
tion than the control groups, and more of them
had undetectable levels of melatonin at mid-
night (Table 1) (Figure 1). Only two subjects
(one taking a 0-adrenoceptor blocker and one
age-matched control) had detectable plasma
melatonin at 14.00 h. In the control groups
midnight melatonin did not differ between the
sexes and did not correlate the age or weight (P
> 0.05). The blood pressures of the two
hypertensive groups were not significantly
different (P > 0.05, unpaired t-test) (Table 1).

Discussion

The bulk of melatonin production in map
occurs at night and midnight plasma melatonin
correlates highly with total secretion over 24 h
(Arendt et al., 1982; Cowen, unpublished
observations). The mean value found for mid-
night melatonin in young adults in the present
study is very similar to that reported by
Waldhauser et al. (1984). The values of the
middle-aged subjects did not differ from those
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Figure 1 Midnight melatonin concentration in treated hypertensive patients and age and weight-
matched controls. Each point represents the melatonin concentration of an individual subject.

of young adults, suggesting that the functional
activity of the pineal gland does not decrease
significantly over this period.
Our findings indicate that treatment with -

adrenoceptor blockers reduces plasma mel-
atonin concentration and this effect persists
while treatment continues. Melatonin levels in
patients taking diuretics were not different from
normal controls, suggesting that treatment of
hypertension does not itself alter plasma mel-
atonin concentration.

It is difficult to attribute plausibly any of the
common side-effects of P-adrenoceptor block-
ers to reduced plasma melatonin levels. In
childhood, melatonin may act to suppress

gonadal activity (Waldhauser et al., 1984),
while in adults its role is more speculative but
may involve integration of seasonal and circadian
rhythms (Redmond et al., 1983; Arendt &
Marks, 1983). It has been argued, for example,
that treatment with melatonin might alleviate
jet-lag (Arendt & Marks, 1983); perhaps 1B-
adrenoceptor blockade is associated with an
exacerbation of such symptoms.
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