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INTRODUCTION

It is well established now that hypotensive
drugs are capable of prolonging the life of
severe hypertensives. A good number of drugs
are available for this purpose. The ganglion-
blocking agents, though potent, had many
side effects which often made the treatment
of the disease more unpleasant than the dis-
case itself. However, for the severe hyperten-
sives who face the constant danger of a crisis,
the treatment was worthwhile in spite of the
side effects. The Rauwolfia and Thiazide
compounds with relatively few and mild side
effects are widely used for the treatment of
mild hypertension; whilst goanethidine has
taken the chief place in the treatment of moder-
ate and severe hypertension. The ideal hypo-
tensive drug should possess the following
qualities:

1. Tt should be able to lower the recumbent

as well as the standing blood pressure.

2. Minimal side effects.

3. Tolerance should not develop to the
drug.

4. Absorption should be good and uniform
when given orally,

In the last three to four years alpha-methyl-
dopa (Aldomet) has been tried with some
success in a number of centres (L. Gillespie
et al, 1962, R. O. H. Irvine et al, 1962, M.
Hamilton, et al, 1963, A. Smirk, 1963).

The object of the present investigations
are:—
1. To assess its hypotensive potency.

2. To evaluate its long-term use in the
treatment of moderate and severe hyper-
tension and

3. To note the side effects.

PHARMACOLOGY

Alpha-methyl-dopa (1-alpha-methyl-3, 4-di-
hydroxy-1-phenylalanine) has been known fos
many years to possess the property of inhibit-
ing decarboxylation of L-aromatic amino-
acids to their corresponding amine compounds.
Thus it inhibits the decarboxylation of 3.4
hydroxyphenylalanine (dopa) to dopamine
which is the precursor to the synthesis of
nor-epinephrine and epinephrine.

CH 3

S CH2 - C - COOH
NH2

Structural formula of alpha-methyl-dopa.

In 1960, Oates et al demonstrated the
hypotensive properties of both DL and L forms
of this drug.

Subsequently, it was found that only the
L-isomer was the active compound. Work by
Gillespie et al 1962 and Sjoerdsma et al, 1963,
showed that the drug is incompletely absorbed
from the gastrointestinal tract. It disappeared
from plasma with a half life of 2 hours. Uri-
nary excretion is rapid, but part of it is excre-
ted in the faeces. It is excreted unchanged and
as alpha-methyl-dopamine.

MATERIAL AND METHOD

Twenty patients were selected for the trial.
They all had persistent diastolic pressures of
120 mm. Hg. or more in spite of three days’
rest in hospital. Cases with high casual read-
ings in outpatient but whose diastolic pressure
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fell below 120 mm. Hg. on admission were
omitted from the trial. The age distribution
ranged from twenty five to fifty eight years.
There were nineteen males and one female.

Two patients had malignant hypertension,
eleven had moderate to severe hypertension
with Grade 3 retinopathy (following the Keith-
Wagner classification) and seven had either
Grade 1 or 2 retinopathy. Of the twenty patients,
eight had hypertension of proven renal origin,
The other twelve patient$ probably had essen-
tial hypertension. The high proportion of
cases with renal hypertension was picked up
purely by chance during rovtine investigations.

TYPES OF CASES IN TRIAL

TABLE 1
. Grade Grade
Retinopathy T&I ME&IV
Essential Hypertension
12 cases 4 8
Renal Hypertension
8 ., 3 5
Total: 20 cases 7 13

All patients were hospitalised initially,
Routine investigations included haematologi-
cal examination, blood urea, serum electro-
lytes, urine microscopy, urine concentration
test, creatinine clearance, an electrocardiogram,
chest X-ray, intravenous pyelogram, urinary
mandelic acid estimation and retrograde aorto-
gram in some cases. A normal diet was pre-
scribed except in diabetics and those with
cardiac failure. Blood pressure response to
sodium amytal was studied in every patient
on one day; otherwise no routine sedatives
were used. Blood pressures were recorded
lying and standing by standard methods at
8 a.m., 12 mid-day, 4 p.m. and 8 p.m. Base-
line pressures were recorded for the first three
days. In 3 patients response to intravenous
infusion of alpha-methyl-dopa was studied,
The remaining seventeen were given the oral
preparations beginning with 250 mgm. eight-
hourly, Generally, the dose was adjusted
every two days, depending upon the response
and side effects. In addition, Chlorothiazide,
0-5 G. was given to potentiate its action when
side effects began to appear before the blood
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pressure was adequately lowered. Following
discharge from hospital, patients were seen
weekly at first, and forthightly subsequently.
Blood urea estimations were done every three
months and electrocardiogram was done every
six months.

RESULTS

Using the criteria set out by Dollery et al
(1960) we regarded a sustained fall of recum-
bent or standing pressure to 160/100 mm,
Hg. or less as “‘good” response, and a fall of
diastolic pressure of 20 mm. Hg. or more as
“satisfactory” even though the blood pressure
was still above 160/100 mm. Hg. Response
of less than 20 mm. Hg. was considered to
be “poor”.

RESPONSE TO INTRAVENOUS INFUS-
ION OF ALPHA-METHYL-DOPA.

The blood pressure in two patients fell
significantly with 500 mgm. and 1,000 mgm.
of the drug respectively, The third patient
responded only slightly with 1,000 mgm. Blood
pressure began to fall after two hours. The
pressures were almost back to pre-therapy
levels after 24 hours though not shown in the
charts below. The recumbent as well as the
standing pressure fell, though the postural
drop was greater in all instances. Two patients
were found to be very drowsy 2 to 3 hours
after giving the drug, irrespective of the fall
in pressure. The third patient developed fever
during the infusion but it is not certain whether
this reaction was due to pyrogens in the dex-
trose solution or the drug. Charts 1 to 9
illustrate the pattern of response to intravenous
alpha-methyl-dopa.

RESPONSE TO ORAL TREATMENT IN
HOSPITAL

Of the twenty patients, 16 showed *‘good”
response and 4 showed *satisfactory” response,
The blood pressure response is shown in Chart
9. The initial blood pressure was taken as the
average of 8 control readings and the mean
control blood pressure was calculated by tak-
ing the diastolic pressure plus one third the
pulse pressure. The final blood pressure was
similarly worked out from the blood pressure
readings in the last 2 days of their hospital
stay. It can be seen that the fall in standing
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‘TABLE Il

BLOOD PRESSURE RESPONSE ACCORDING TO
AETIOLOGICAL GROUPING AND RETINOPATHY

Renal Hypertensives Grade ! & 2 Grade 3 & 4
Result Retinopathy Retinopathy
8 Cases (Poor - -
(Satisfactory - 2
(Good 2 4
Essential Hypertensives
12 Cases (Poor - -
(Satisfactory - 2
(Good 5 5
TABLE 1}
BLOOD PRESSURE RESPONSE
ACCORDING TO INITIAL BLOOD UREA LEVEL
Resuit
Blood Urea Level Poor  Satisfactery  Good  Tetal
< 45 mgm. % - 2 10 12
> 45 mgm. 7, . 2 6 8

pressure was greater than the fall in the lying
pressure in practically every case. In a few
instances, the postural drop was considerable.
A good number of these patients received
0-5 G. of Chlorothiazide in addition to alpha-
methyl-dopa. Further details about response
with regard to aetiological grouping, severity
of retinopathy and initial blood urea levels
are shown in Tables I and 1il.

There do not appear to be significant
differences in response between the group with
essential hypertension and the group with renal
hypertension; nor any significant difference
with regard to retinopathy and blood urea
levels. However, the size of the groups are

small and no definite conclision can be drawn. _

RESULTS OF LONG-TERM TREATMENT

18 patients were followed up for one to
eighteen months. Of the remaining two, one

failed to turn up for treatment, and the other
died at home; he had congestive cardiac fail-
ure before treatment and did not continue
medication at home. Ten out of the eighteen
showed good response, one satisfactory res-
ponse and seven poor response. Those show-
ing consistently poor response were taken off
from the trial; hence their follow-up periods
are shorter. Of the nine patients followed up
for 12 months or more, eight remained well
controlled and in good health. The results with
regard to retinopathy and initial blood vrea
levels are shown in Tables 1V and V. It would
appear from Table 4 that those with a slightly
raised blocd urea fared as well as those with
normal blood urea levels. The results in Table
V would suggest that those with severe retino-
pathy fared better, though statistical significance
is not reached. A summary of the data and
results of each case are shown in Table VI.
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TABLE 1V

BLOOD PRESSURE RESPONSE
ACCORDING TO INITIAL BLOOD UREA LEVELS

Result
Blood Urea Level Poor  Satisfactory Good  Total
< 45 mgm. ¥, 5 0 7 12
> 45 mgm. %, 2 1 3 6
TABLE V
BLOOD PRESSURE RESPONSE ACCORDING
TO RETINOPATHY
B.P. Response Grade 1 & 2 Grade 3 & 4 Total
Retinopathy Retinopathy
Poor 2 7
Satisfactory 1 1
Good 8 10

Again, the initial blood urea level seemed
to make little difference to the final results.
However, it must be noted that none of the
patients had initial blood urea levels of greater
than 80 mgm. 9. The response of patients
with severe azotemia may well be different.
Five patients showed an actual fall in blood
urea (greater than 10 mgm. %) following suc-
cessful therapy. In two patients, the blood
urea rose, one terminating in irreversible
renal failure. This patient also developed
tolerance to the drug as the pressure went up.
On the face of the data in Table V, it would
seem that those with Grade 3 and 4 retinopathy
fared better than those with milder retinopathy.
The dose of x-methyl-dopa required varied
from 0-5 G. daily to 3-0 G. daily. 16 patients
had follow-up electrocardiograms done. Nine
cases showed distinct electrocardiographic im-
provemenf. The tracing became normal in 4
instances. Of the remaining 5, two showed
significant improvement in left ventricular
hypertrophy pattern, and three showed improve-
ment in the left atrial hypertension with no
noticeable change in the left ventricular hyper-
trophy pattern. Table VI sums up the cases and
the results of long-term treatment.

SIDE-EFFECTS AND TOLERANCE

The side eflects observed included drowsi-
ness, weakness, insomnia at night, postural
giddiness and dryness of mouth. Drowsiness
was seen in most instances, but rarely persis-
ted beyond the first five days. Two of the patients
complained of insomnia though they felt drowsy
in the day. Profound weakness was complained
of by 4 patients. Three of them refused to
continue with the drug and were consequenily
withdrawn from the trial.

The symptom of muscular weakness did
not seem to bear any relationship to the fall
in blood pressure. Postural giddiness appeared
troublesome in cases 2, 15 and 20. One patient
complained of intractable diarrhoea which
did not respond to the usual measures and had
to be taken out of the trial. Two noted mild
dryness of mouth. One patient noticed increased
pigmentation at the back of his neck while
taking the drug soon after discharge. One
patient suffered the first attack of gout after
being on the drug and 0-5 G. Chlorothiazide
for some months; he was not azotaemic.
Weight increase was not noticed probably
because most of the patients were receiving
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chlorothiazide as well. Tolerance developed
in 5 out of the 7 cases who showed poor results.
It is possible that the pressures could have
been brought down further in some of these
patients if much bigger doses of Aldomet were
used but at the risk of producing weakness. In
some instances, it did not seem to make much
difference whether the dose taken was 1.5 G.
daily or 3.0 G. daily. In general, most
patients required a bigger dose after discharge
from hospital.

DISCUSSION

Initially, the hypotensive action of alpha-
methyl-dopa was considered to be due to the
inhibition of decarboxylation of dihydroxpheny-
lamine (dopa) with resultant fall in norepineph-
rine production. But Sjoerdsma et al in 1963
showed that the urinary vanyll mandelic acid
excretion was unchanged with alpha-methyl-
dopa, hence decarboxylase inhibition of endo-
genous synthesis of nor-epinephrine could
not be adequate. Furthermore, analogues with
decarboxylase inhibition property did not
Jower blood pressure. They concluded that the
hypotensive effects are mediated by amine-
metabolites of the drug following its decar-
boxylation and suggested that norepinephrine
depletion at tissue level was probably the final
denominator.

The response to intravenous infusion of
alpha-methyl-dopa was found to be good in
two and satisfactory in the third patient in
our series. Dollery (1962) found satisfactory
result in only one out of three cases using a
fairly large dose of 1-5 G. Haemodynamic
studies by Wilson in 1961 with intravenous
alpha-methyl-dopa (0-7 G. per metre square)
showed significant fall in both the recumbent
and standing blood pressure in 35 patients.
The mean pulmonary artery pressure fell and
the oxygen consumption was reduced. He
thought that the acute fall in blood pressure
was due chiefly to the fall in cardiac output.
In general, it can be said that results with
intravenous alpha-methyl-dopa are not as
consistently reliable as with intravenous guane-
thidine suiphate.

Investigations by Cannon et al (1962)
showed that alpha-methyl-dopa had no effect
on sodium and potassium balance. But in
hypertensive patients a low sodium diet made
the subject more sensitive to the drug. They

SINGAPORE MEDICAL JOURNAL

also found that the inulin clearance was un-
changed in 4 and reduced in 3 out of 7 patients.
The paramino-hippuric clearance was un-
changed.

The ability of alpha-methyl-dopa to lower
blood pressure is undisputed. Both the recum-
bent and standing pressures are lowered; this
is a distinct advantage over the other hypo-
tensive drugs. In our series of 20 cases, 16 had
good response and 4 had satisfactory response
in hospital. All of them required no more
than 3-0 G. of the drug daily with or without
0-5 G. Chlorothiazide. However, the long term
results were less satisfactory; 7 out of 18 patients
showed poor response. 5 of them developed
tolerance to the drug; the other 2 were receiv-
ing relatively small doses and might have fared
better if the doses were raised. This develop-
ment of tolerance is contrary to the observation
of Hamilton (1963) who did not find any case
of tolerance in 69 cases. It would seem impos-
sible to predict which patient would or would
not respond favourably to the drug.

Those with severe retinopathy did just as
well as those with mild retinopathy, in fact
slightly better in this series, There was no dif-
ference in behaviour between the renal hyper-
tensives and the essential hypertensives, nor
any difference between those with slightly
raised blood urea levels and those with normal
blood urea levels. However, 2 patients not in
this series with blood urea levels of greater
than 100 mgm. % were found to be very sensi-
tive to the drug. Their blood pressures fell to
below normal with only 0-75 G. of the drug
daily; the blood urea levels rose concomitant
with the fall in pressure. Their blood pressure
was subsequently controlled with 05 G.
daily. This observation of undue sensitivity
of azotemic patients confirms the statement
of Cannon et al (1962).

Electrocardiographic improvement in the
left ventricular overload pattern is the ulti-
mate evidence of adequate control of hyper-
tension. But in long standing cases with left
ventricular hypertrophy and ischaemic changes
the control of hypertension is not always
accompanied by electrocardiographic improve-
ment. 9 out of 16 cases with follow-up E.C.G.
showed distinct improvement.

The side-effects encountered are well-known.
Insomnia during the first few days would tend
to make outpatient treatment initially less
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satisfactory unless the patient can rest at home,
Mental depression and aberration were not
seen as noted by Gillespie (1962) and Smirk
(1953). 1t is likely that with mentally vnstable
patients prone to depression, this complication
may well develop. Muscular weakness was
troublesome in a few patients, but its frequen-
cy seemed less than with guanethidine among
the patients here. Postural hypotension does
occur but is generally not very severe. Gout
developed in one case, however whether it
was precipitated by Chlorothiazide or methyl
dopa is not certain. This complication was
reported only in Hamilton’s series (1963).

The dose of alpha-methyl-dopa required
to lower the blood pressure is not as critical
as with guanethidine or the ganglion-blocking
agents. Those who failed to respond to 1-5 G.
per day sometimes did not respond to bigger
doses like 3-0 G. daily.

SUMMARY

In a series of 20 patients with moderate or
severe hypertension, alpha-methyl-dopa was
found to produce significant lowering of blood
pressure in hospital, and continued response
in slightly less than two-thirds of the cases,
Those with severe retinopathy responded as
well as those with mild retinopathy. It was
not possible to predict which patient would
show a good response. Both recumbent and
standing pressures were lowered though the
postural drop was more marked.

Maximal dose of the drug used was 3-0
G. daily. Chlorothiazide was found to have
a pontentiating effect on alpha-methyl-dopa
and was used in most cases.

Tolerance developed in almost a quarter
of the cases. Most patients require a slightly
farge dose of the drug following discharge.

Side-effects included transient drowsiness,
insomnia at night, mild dryness of mouth,
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postural giddiness, muscular weakness and
diarrhoea. Except for the feeling of weakness,
the other symptoms were rarely troublesome.

Only in one case was the uraemia aggra-
vated following the use of the drug.

Electrocardiographic improvement was ob-
served in more than half of the cases.
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