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THOUGH the case for the reduction of moderately elevated
blood pressure in patients free of symptoms is by no means

proven, many such patients are receiving drugs designed to do this.
These patients are often treated in general practice, where there is
an understandable reluctance to employ drugs which require
meticulous titration of dosage, and which may cause undesirable or

dangerous side-effects. Two groups of drugs without these defects
are commonly employed; the rauwolfia alkaloids and diuretics of
the benzothiadiazine type. There is evidence that drugs of each
type can cause a significant and sustained reduction of elevated
arterial pressure. Both types of drugs have side-effects, the principal
ones being depression with the rauwolfia alkaloids, and diabetes
with the benzothiadiazine diuretics. It has been claimed that
methoserpidine effectively reduces an elevated arterial pressure
(Holt 1961) and is much less likely to cause depression than other
rauwolfia alkaloids, though this claim has been contested (Layland
et. al. 1962). There is, however, no adequately controlled evidence
that this drug is effective in the reduction of blood pressure, and for
this reason it has been investigated. Since it is usually simpler for
patients to take tablets once daily, methoserpidine was used in a

single daily dose of 40 mg. in this trial. Atter initial consultation
with a medical representative of the manufacturers, it was agreed
that a trial of methoserpidine in a single daily dose was justifiable in
view of the known slow response of blood pressure to rauwolfia
alkaloids given by mouth; but it must clearly be stated that the
manufacturers normally recommend that methoserpidine should be
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given thrice daily, and that this dosage has been used in previous
trials of the drug.
The opportunity was taken to compare the effects of methoserpi¬

dine with those of cyclopenthiazide; in a previous trial it was found
that the latter drug caused a reduction of arterial pressure in hyper-
tensive patients, and that it appeared to cause a smaller rise of
blood urea and fall of serum potassium than other diuretics
(Cranston et al., 1963). The drug was previously given as three
divided doses of 0.5 mg. In this trial, a single daily dose of 1.5 mg.
was given. It was therefore possible to decide whether there was any
advantage in using three divided doses, or whether a single daily
dose was as effective in reducing blood pressure.
There is another reason for comparing the effects of a rauwolfia

alkaloid and diuretic in the same patients. In previous trials of
diuretics, it has been shown that the blood pressures of hypertensive
patients are affected similarly by thiazide diuretics, spironolactone,
and triamterene (Cranston and Juel-Jensen 1962; Cranston et al
1965). These findings suggest either that different diuretics affect
arterial pressure by the same mechanism, or that it is easier to
reduce the blood pressure of some patients than others, whatever
type of drug is used. If patients respond alike to two drugs acting
in different ways, it would be likely that the second explanation
holds true.

Methods

Methoserpidine tablets of 40 mg., cyclopenthiazide tablets of
1.5 mg., and identical dummy tablets were used. Each patient
was seen at weekly intervals for 39 weeks. During the first three
weeks, he received one dummy methoserpidine tablet and one

dummy cyclopenthiazide tablet each day. Thereafter, for nine
weeks each, he received active methoserpidine and dummy cyclo¬
penthiazide, active cyclopenthiazide and dummy methoserpidine,
both active tablets, or both dummy tablets. The order of administra-
tion of the combinations was randomized, and unknown to patients
or observers. The patients were informed that they would receive
inert tablets from time to time.

Twelve patients agreed to assist with this trial and could be seen
each week for the required period of time. Four of these were men
and eight were women. Their ages ranged from 52 to 83 years.
None was known to have any renal lesion or other cause for hyper-
tension, and in one the systolic blood pressure alone was raised.
One male patient maintained a diastolic pressure of 135-140mm.Hg.
during the first eight weeks of the trial. Though there was no
evidence of deterioration in his condition, it was considered unjustifi-



32 J. F. P. ASBURY AND W. I. CRANSTON

able to allow him to continue for a further 30 weeks, possibly at this
level, and he was therefore withdrawn from the trial and treated
with guanethidine. The relevant facts about the 11 patients who
completed the trial are shown in table I.

TABLE I
CONTROL DATA ON PATIENTS INVESTIGATED

The patients were seen weekly, at the same time of day, by the
same observer; they continued their normal activities, without
restriction of diet or exercise and without potassium supplements.
Some were seen at home and others at the surgery. At each visit
arterial pressure was measured, by sphygmomanometry, with the
patient standing and lying flat; the blood pressure was measured
without any preliminary period of rest.

In the fourth, sixth, and eighth week of each nine-week period,
blood was taken and centrifuged immediately. Plasma was separated
and frozen for later measurement of urea (by autoanalyser),
creatinine (Owen et al 1954) and electrolytes(byflamephotometry).
A portion of the sample was allowed to clot, and serum was used
for the measurement of uric acid (Praetorius 1949).
Blood pressure measurements from the fourth to ninth week of

each period were used to calculate the mean levels; this allowed
three weeks of each period for the effects of methoserpidine to
become established, or to wear off. In the event, there was no

evidence of a progressive change of blood pressure after the third
week of any period.
The control level of blood pressure is the mean of the last six
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weeks of the period during which the patient received both dummy
tablets, and changes are expressed as the difference between this
level and the means of the last six weeks of periods when the patient
received an active combination. Changes in electrolytes and uric
acid are the differences between the means of three readings during
the control period and the means of three readings while active
agents were being taken. Changes in plasma urea and creatinine
are expressed as urea and creatinine ratios. This is the:

Mean of 3 readings during the control period x 100

Mean of 3 readings during the period on active treatment

This method is used since it probably gives an estimate of the changes
in urea and creatinine clearance during each period. The reasons
and evidence for using this measurement have been described
(Cranston et al 1965).

Results
Bloodpressure

It is necessary to establish, so far as possible, that blood pressure
changes are due to the drugs given, and not to the patient's becoming
accustomed to the procedure. The effect of habituation was tested
by comparing average blood pressures in the first, second, third
and fourth periods of the trial, regardless of which drug was given.
No significant trend was found with time (V.R. = 0.42 p > 0.2).
This implies that the effects observed were due to the drugs given
rather than to familiarity with the procedure.
The responses of blood pressure are shown in table II and figure 1.

Methoserpidine alone in a dose of 40 mg. daily, had no significant
effect upon blood pressure. There was an average fall of 0.9,
S.E. ± 3.8 mm.Hg. in systolic pressure, and 2.0, S.E. ± 2.7 mm.Hg.
in diastolic pressure. Cyclopenthiazide given alone, in a single
dose of 1.5 mg. daily, caused a significant fall of 16.8, S.E. ± 5.0
mm.Hg. in systolic and 8.0, S.E. ± 2.6 mm.Hg. in diastolic pressure.
In a previous trial (Cranston et al. 1963) the same dose of cyclo¬
penthiazide in divided doses, caused an average fall of 17.8, S.E. ±
3.9 mm.Hg. in systolic, and 10.1, S.E. ± 2.9 mm.Hg. in diastolic
pressure. The combination of the two drugs caused an average
fall of 19.3, S.E. ± 5.4 mm.Hg. in systolic, and 10.7, S.E. ± 3.4
mm.Hg. in diastolic pressure. This fall does not differ significantly
from that induced by cyclopenthiazide alone.

In figure 2a, the fall of diastolic blood pressure with methoserpi¬
dine is plotted against that with cyclopenthiazide in the same

patient. These effects are significantly related (VR = 36.6
p < 0.001). It has previously been shown that thiazide diuretics
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TABLE II
Average changes in blood pressure, renal function, and electrolytes

during each treatment

Figures in parentheses are the mean responses of seven patients who received
the same daily dose of cyclopenthiazide in three divided doses, with

potassium supplements, in a previous trial (Cranston et al 1963)

Blood Pressure Change mm.Hg.
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Figure 1. Blood pressure change during administration of drugs alone
and in combination. The zero level is the mean blood pressure observed

while the patient was taking inert tablets.
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cause a greater fall of blood pressure the higher the control diastolic
pressure. Though a similar rough relationship appeared to exist
among the present patients, it
was not statistically significant
(VR = 2.6 0.2 > p > 0.05).
Nevertheless, comparison of
the results in the present cases

with those obtained previously
(figure 2b) shows that the re-

sponse of patients with high
low diastolic pressures is similar
to those obtained previously in
patients given the same dose of
cyclopenthiazide in three divi¬
ded doses.
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Urea, creatinine and electrolytes
Plasma urea and creatinine

ratios behaved similarly. Dur¬
ing the administration ofmetho¬
serpidine, neither ratio was

changed significantly from that
during the control period.
(Mean urea ratio.98.8, S.E. ±
4.8 per cent of control, mean
creatinine ratio, 99.6, S.E. ±
3.2 per cent of control.) When
cyclopenthiazide was given
alone or in combination with
melhoserpidine, both urea and
creatinine ratios were reduced.
The results are shown in table II
and figure 3. The fall of the
urea and creatinine ratios was

less when patients received
cyclopenthiazide combinedwith
methoserpidine than with the
diuretic alone, thought the dif-
ferences were not significant.

Methosperidine did not cause
any significant change in plasma
potassium concentration.
Cyclopenthiazide alone caused
a significant fall of 0.40, S.E.
± 0.17 mg/1., while in com¬

bination with methoserpidine
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Figure 2a. The diastolic blood pressure
change during treatment with metho¬
serpidine compared with that during
treatment with cyclopenthiazide. Each
point represents the response of one

patient.
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Figure 2b. Relation between the control
diastolic blood pressure and the fall
induced by cyclopenthiazide 1.5 mg.
daily. Closed circles represent patients
in the present series, receiving a single
daily dose. Open circles represent
patients observed previously (Cranston
et al. 1963) who received the same daily
dose of cyclopenthiazide in three divided

doses.
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the fall was smaller and not significant (0.23, S.E. ±0.15 mg/1.).
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Figure 3. Effects of drugs alone and in combination, upon plasma urea
and creatinine ratios (see text) and concentrations ofpotassium and uric acid.

Serum uric acid was significantly elevated during treatment with
cyclopenthiazide alone or in combination, but methoserpidine had
no such effect.

Neither drug caused any significant change in plasma sodium
concentrations (table II).
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Discussion
It is clear that methoserpidine, in a single dose of 40 mg. daily

has no significant effect upon systolic or blood pressure of patients
with moderate hypertension. This, of course, does not mean that
larger doses would be ineffective; but a dose of 40 mg. daily is
fairly high, when compared with the manufacturer's recommenda-
tions and with previous reports. We wish to stress that the use of
a single daily dose of methoserpidine is not recommended by the
manufacturers; the failure to obtain a response with this dose does
not necessarily imply that the drug is ineffective when given three
times a day. In the same patients, cyclopenthiazide given in a

single daily dose of 1.5 mg. alone or in combination with metho¬
serpidine caused a significant fall of blood pressure. When the
effects were considered in relation to the control blood pressure
level, the respcnse to cyclopenthiazide in this trial was very similar
to that previously observed in a similar trial in which the same dose
of cyclopenthiazide was given as three divided doses during the day.
The only difference in the design of the trials was that in the present
group no extra potassium was given; in the previous trial all patients
received a supplement of 40mEq. of potassium daily. This may
indicate that potassium supplements may have little influence
upon the effects of diuretics on blood pressure. In the present
trial, though the average effects of methoserpidine on blood pressure
were negligible, some patients had quite a marked fall of blood
pressure, and the same patients had a pronounced fall of pressure
when given cyclopenthiazide. In this group, the response to metho¬
serpidine was quite unrelated to the control blood pressure, and it
is unlikely that the similarity of response is entirely conditioned by
the control level of blood pressure. Neyertheless, these findings
imply that a similar blood pressure response to different drugs
cannot be taken to imply that the drugs act by a similar mechanism.

The effect on electrolytes and renal function are those previously
well recognized. The fall of plasma potassium in the present
patients was slightly but not significantly greater than that observed
in patients having the same dose of cyclopenthiazide with potassium
supplements. The changes in plasma urea ratio were slightly
greater and in plasma sodium concentration considerably less
than in the group previously investigated. It is possible that this
might be related to the giving of potassium supplements, but this
cannot be stated with confidence on the basis of the present results.

We have no satisfactory explanation for the observation that
changes in plasma potassium, urea and creatinine ratios, and serum
uric acid, were less in patients receiving cyclopenthiazide in combina¬
tion, than when they received this drug alone. Though none of the
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changes were individually statistically significant, the general trend
in this direction may be meaningful.

It is apparent that cyclopenthiazide may be given as a single daily
dose, rather than as divided doses, without in any way impairing
its effect on blood pressure.

Summary
1. Methoserpidine 40 mg., and cyclopenthiazide 1.5 mg. were

given once daily, alone and in combination, to eleven patients with
moderately severe hypertension in a double-blind controlled trial.

2. Methoserpidine had no significant effect upon blood pressure.
Cyclopenthiazide caused a significant fall of systolic and diastolic
pressure; the effects were similar to those observed in a previous
trial when the same daily dose of this drug was given as three
dividing doses. Combining the drugs did not increase the effect.

3. In previous trials, it has been shown that individual patients
show a similar blood pressure response to different diuretics. In
this trial, there was a relation between the change of blood pressure
during administration of methoserpidine and that during the
administration of cylopenthiazide. Thus a similar blood pressure
response to different agents does not imply that the drugs act
through the same mechanism.
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