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Fifteen patients with hypertension formed part of a pilot
trial designed to investigate the antihypertensive action of
a-methyldopa. They have been followed up for periods
varying from I to 15 months. (Additional patients have
been treated with the drug as part of their routine manage-

t Aldomet was supplied for purposes of this trial by Dr. K.
C. Mezey, of Merck, Sharp and Dohme Researc.h Labora
tories.

CLINICAL STUDY

strated by several workers.""""·' 10,11.11," Decarboxylase in
hibition and blood-pressure lowering effect have been
shown to reside in the laevo-isomer.

This paper records the results of treatment of a group
of hypertensive patients with a-methyldopa ('aldomet').t
The effects of a single intravenous injection of the drug
on the blood pressure, renal haemodynamics, rate of urine
flow and urinary electrolyte excretion are also reported.

I wish to express my thanks to Prof. G. tt,.. Elliott for his
encouragement and help, and to Or. C. W. Wright, of the
National Council for Social Research, for supplying me with
the findings of the survey, The Living Conditions of the Aged.
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may possibly restrict development in other fields.
Some of the more important gaps in our knowledge of

the conditions prevailing in South Africa are also indicated.
The effects of the presence in the community of a

larger more rapidly growing and younger Bantu popula
tion in such close proximity to the much smaller, slow
growing and rapidly ageing White population are still to
be studied.

* Senior Research Bursar, CSIR, Department of Medicine.

The formation of adrenaline and noradrenaline in the
body is dependent upon the prior decarboxylation of
dihydroxyphenylalanine (dopa) to dihydroxyphenethyl
amine (dopamine) (Fig. 1). Alpha-methyldopa is a potent
inhibitor of the decarboxylation of aromatic amino acids;
it blocks this step in the metabolism of catecholamines
both in vitro and in vivo."·H." The formation of serotonin
which results from the decarboxylation of 5-hydroxy
tryptophan is similarly inhibited and both the serotonin
content of brain tissue of mice and the catecholamine
levels in the brain stem, heart and spleen of dogs are re
duced by administration of the drug.'·"· Since sympathetic
vasoconstrictor activity is mediated by the release of nor
adrenaline at sympathetic nerve endings, a reduction in this
activity by the inhibition of catecholamine synthesis might
be expected to lower the blood pressure. Such an anti
hypertensive effect of a-methyldopa has been demon-
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SUMMARY

In the Republic of South Africa, only the White section of
the population is ageing. The associated ageing and de
cline of the potential labour force may hamper future ex
pansion of industry. The marked decrease in participation
of old people in the labour force, together with the diffi
culty of retraining and placement of older workers, as at
present, will aggravate the position.

The demand for adequate and low-cost housing, and
social, medical and hospital services, is probably increas
ing. The change in the structure of family life will increase
the dependency burden of the community. This will be a
drain on both private and public funds and resources and

homes.'· The most unfortunate aspect is that the hospital
departments become involved in the continued care of
these patients, with a resultant waste of effort and money.

The provision of services itself leads to changes in atti
tudes and to greater demands for medical advice and hos
pital care. In planning, little allowance has been made for
future changes in the role of the hospital, the doctor, the
auxiliary personnel and the standards and character of
medical care.

It becomes important, therefore, to obtain information
about the prevalence of disease and disability, the utiliza
tion of medical services and hospital beds, and the pattern
of behaviour of chronically ill persons. This information
may then be correlated with economic, social, cultural and
demographic findings in South Africa itself. In the light
of these findings a comprehensive medical and geriatric
service, which will be suited to the community concerned,
can be established. This service may include domiciliary
and hospital services providing for prevention, diagnosis,
treatment, rehabilitation and continuing care of older
people.
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Fig. 2. The mean lying blood pressure in the 9 pa
who responded well to treatment, before and at 4-w
intervals during treatment. The pre-treatment blood
sure is the average of 54 readings in the 9 patients
over a 3-week control period. The figures in th
compartment of the diagram represent the numb
patients in whom the diastolic pressure was red
respectively, by more than 20, 10 - 20, and less th
rnm.Hg.
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Fig. 3. The average standing blood pressures before
during treatment. See legend to Fig. 2.
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Of the 12 patients showing the fall in blood p
one stopped taking the drug because of side-effec
others, in whom the diastolic blood pressure de
by about 20 rnmRg in the standing position b
still more than 100 mm. after 1 - 2 months of tre
were subsequently changed to other antihypertensiv
(One of these showed a better hypotensive respo
hydralazine and chlorothiazide, while the other
been as well controlled with hydralazine, guan
and a thiazide diuretic.) In the remaining 9 patie
diastolic blood pressure was reduced to less th

O-CH-CH-NH
Tyrosrne 2 I 2

I
HO-~ COOH

Ho--O -Oi-CH-NHDopa 2 I 2

I
HO-, COOH

HO-O-Oi -CH-NH
Dopamine 2 2 2

1
HO-

HOO-CHOH-Oi,-NH,
Norodreno~ne

HO-

I o /HHO- -CHOH-CH - N
Adrenaline Z 'CH

HO 1 ]

756

Fig. J. The metabolic pathways for the synthesis of cate
cholamines from tyrosine.

ment, with results conforming to those in the 15 reported.)
There were 6 male and 9 female patients, their ages

ranging from 38 to 67 years with an average of 51. All
were known to have had hypertension for at least a year
and 9 had received previous antihypertensive therapy. Six
had chronic renal disease (4 pyelonephritis, 2 glomerulone
phritis), while in the remainder no aetiological cause of
the hypertension was found. Grade-3 or grade-4 fundi
(Keith Wagener) were present in 4 patients, proteinuria
in 7, and electrocardiographic abnormalities in 9. The
mean blood pressure for the group before treatment was
started was 205/125 mm.Hg and in every patient the
diastolic blood pressure was greater than 105 mm. Apart
from routine clinical examination, pre-treatment assess
ment included a 3-week control period during which the
blood-pressure levels were established by serial readings
taken with the patient lying and standing, and the fol
lowing investigations: Complete blood count, erythrocyte
sedimentation (ESR), blood urea, serum electrolytes,
serum proteins, cephalin-cholesterol, thymol turbidity, al
kaline phosphatase, serum bilirubin, serum glutamic oxal
acetic transaminase, urine (including microscopic exami
nation and culture), electrocardiography, X-ray examina
tion of the heart, intravenous pyelography and, in selec
ted cases, aortography and studies of divided renal func
tion. During the treatment period patients were seen at
weekly intervals and serial tests were repeated to deter
mine any toxic effects of the drug on the haemopoietic
system, liver and kidney.

Results
Of the 15 patients, 12 showed a fall in blood pressure

to normotensive levels, in 2 there was no antihypertensive
effect with doses of 3·0 and 4·0 G. per day respectively,
and one was removed from the trial because of lack of
cooperation.
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pressure responded showed improvement in
eyegrounds to grade 2. In
2 of the 7. proteinuric pa
tients, the pre-existing pro
teinuria disappeared. Over
the period of treatment no
significant electrocardio
graphic changes were
noted.

In 5 of the 9 patients a
thiazide diuretic was com
bined with a-methyldopa
and appeared to enhance
its efficacy. In Fig. 5 this
effect is shown in a pa-
tient who could not tole
rate the drowsiness pro
duced by increasing the
dose of a-methyldopa to
more than t'5 G. per day.

Two patients died. One,
with advanced renal fail
ure and pre-existing oede
ma, in whom there was
no lowering of blood
pressure, died from urae-
mia t month after stop
ping treatment. The other,
also with advanced renal
disease, developed oedema
and cardiac failure in
spite of a good antihyper
tensive effect. On discon
tinuing the drug cardiac
fail ure persisted; renal
failure advanced and death
took place in uraemia
about 2 months later. One
patient, with associated
obliterative arterial disease
of the legs, suffered a
myocardial infarction
while on treatment. On
starting the drug again 6
weeks later there was no
deleterious effect.

-.

more pronounced in those patients in whom the pre-treat
ment blood pressure was greater; although those with
severe hypertension as well as those with a more moderate
degree responded, the moderate cases were the more easily
and better controlled_ A good response of the blood pres
sure to treatment is shown in Fig. 4.

Of the 4 patients with grade-3 or -4 fundi, 2 in whom
the blood
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Fig. 4. Male aged 43. The response in a patient admitted to hospital with severe head
aches. N=25 mg. Nepresol given intramuscularly. aMD=a-methyldopa.

£'
E
E

oo
9
a:l

wa:
::>
en
en
w
a:
CL.

mm.Hg in the standing position and their response is con
sidered good. The average effective daily dose was 1·75 G.
in 2, 3 or 4 divided doses, ranging from 0·5 G. to 3·75 G.
per day. The effect on the blood pressure in the 9 patients,
who were treated for 6 or more months, is shown in Figs.
2 and 3. Blood pressure in the standing position was
lower than in the lying but in all a significant reduction in
the lying position was found. The postural effect was

Fig. 5. Female aged 48. The additive effect of a thiazide diuretic is shown. Increasing the
dose of a-methyldopa to more than 1'5 G. per day produced unpleasant drowsiness although
better blood-pressure control. On 1·5 G. per day and a thiazide diuretic good control
was obtained without side-effects.

10 20
Side-effects. The side

effects that occurred were
usually mild and did not
interfere with continu
ation of treatment except
in one patient, who de
veloped nightmares. The
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Fig. 7 records the mean alterations
observed in the 5 patients. In 2 patients
there was a moderate reduction in blood
pressure. In 1 of these and 1 other
patient the clearances of inulin decreased
temporarily to about 75% of the control
levels. In I patient a similar decrease
was noted in the clearance of PAH. In
4 of the 5 patients the rate of urinary
excretion of sodium and chloride was
reduced markedly to about 15% of the
pre-injection levels and in 2 patients
a moderate reduction in the flow of
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Fig. 7. The effect of intravenous alpha
methyldopa on the mean blood pres
sure, clearances of inulin (C IN) and
para-arninohippurate (C PAR), rate of
urine flow and sodium and potassium
excretion in 5 patients. C=3 control
periods each of about 15 minutes. 1-5
are periods after infusion of the drug
and total approximately 6 hours. Mean
blood pressure is sum of the diastolic
+ t pulse pressure.

a significant reduction III the blood pressure occurred
in both positions after a dose of 1,500 mg. The effect
was apparent after 3 hours and persisted for 24 hours
(Fig. 6). In 2 other patients doses of 500 mg. and 750 mg.
respectively resulted in smaller decreases of blood pressure
in both positions. In the remainder the changes observed
were negligible.

In 5 patients (4 supine, I sitting) the blood pressure,
clearance of inulin and para-aminohippurate (PAH),
rate of urine flow, and urinary excretion of sodium, potas
sium and chloride, were measured before and for about 6
hours after the intravenous administration of a-methyldopa
in doses of 500 mg. to 1,500 mg. All the patients were
prehydrated and plasma levels of inulin and PAH were
kept constant by a continuous intravenous infusion. Urine
was collected through an indwelling bladder catheter with
bladder washouts, and the state of hydration was main
tained by oral replacement of fluid at intervals of 30
minutes in an amount equal to the urine flow.

Fig. 6. Male aged 50. The response to a single intravenous injection of 1·5
G. a-methyldopa on the blood pressure with the patient supine. Hypoten
sion occurred on standing, with fain tness at the height of the response.

250

blood pressure in this patient had been reduced to normo
tensive levels. Nightmares and restlessness were observed
in another patient subsequently treated, but this was tem
porary. Ten patients complained of drowsiness on starting
medication. In most of them this disappeared within a
week and was never troublesome or of a degree sufficient
to interfere with normal activities. The drowsiness was
not related to the dose of the drug nor to the antihyper
tensive effect. It varied from patient to patient, some being
affected by a dose of 1·0 G. per day and others unaffec
ted by doses up to 4·0 G. per day. Mild dizziness on
standing was experienced by 8 patients but this was never
severe. Six patients complained of dryness of the mouth
and I of pains in the legs, which disappeared in spite of
continued therapy. There were no instances of gastro-in
testinal disturbances; nor, in the initial series of patients,
of mental depression, but one patient, who has been treated
subsequently, became mildly depressed.

Toxic effects. Toxicity of the drug was assessed by serial
blood studies in patients on long-term treatment. No
haematological abnormalities were observed, and no de
rangement was seen in the liver-function tests done. Wor
sening of renal function was observed in 2 patients. These
already had grossly advanced renal disease before starting
treatment, the blood urea in both being greater than 175
mg.%. The progression of the uraemia did not appear to
be affected by administration of the drug and continued
after it was stopped. In the rest of the patients, some with
lesser degrees of renal insufficiency, worsening of renal
function was not observed. No drug rashes, fever or
jaundice occurred in the pilot trial.

ACUTE STUDIES

In 7 patients on 10 occasions from 250 mg. to 1,500 mg.
of a-methyldopa was given as a single intravenous injec
tion and the blood pressure recorded in the supine and
standing positions for 6 hours or more. In one patient
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urine was observed. The excretion of potassium remained
unchanged or increased slightly as the sodium excretion
diminished. There appeared to be no correlation between
the alterations in blood pressure and clearances of inulin
and PAH except that the one patient in whom the re
duction in blood pressure was greatest also showed the
greatest diminution in urine flow, sodium and chloride
excretion, and reduction in a previously small clearance
of inulin.

DISCUSSION

These results confirm the findings of others that a-methyl
dopa is an effective agent for lowering the blood pressure
in about two-thirds of patients with hypertension. The
effect of treatment is sustained and no instances of tole
rance to the drug have been observed except recently in
a patient who after 11 months of adequate antihyperten
sive control now seems to be escaping from the effect of
the drug. Control of blood pressure is smooth and is main
tained throughout the day with no marked hypotensive
symptoms. While mild or moderate cases appear to res
pond best, good effects with improvement in retinal lesions
have been observed in patients with severe hypertension.
The supine and standing blood pressure are both reduced
but particularly that recorded with the patient standing.
We have not observed hypotensive symptoms occurring
with exertion but the antihypertensive effect persists dur
ing the exercise." Side-effects are mild, usually transitory,
and seldom of a degree sufficient to warrant cessation of
treatment. No worsening of renal function attributable to
the drug was observed. The acute studies reported here
showed no consistent change in the clearances of inulin
or PAH, and Sannerstedt et al." found no significant alter
ation in renal haemodynamics after treatment of patients
for 2 weeks.

Toxic effects were not seen in this series. Fever, hepatitis
and depression have been reported by others in a small
number of cases."·';'· In all these cases they disappeared
on stopping the drug. Decarboxylase inhibition by
a-methyldopa is not confined to the decarboxylation of
dopa to dopamine. Decarboxylation pf other aromatic
amino acids is known to be affected as well and it might
be expected that interference with these metabolic path
ways would result in abnormalities which manifest as
toxic effects. The type, extent and incidence of these have
still to be adequately determined.

Sodium and water retention has been reported to occur
during this treatment and this may be associated with the
development of cardiac failure" The reason for it is not
known. It has been shown in a series of patients who,
however, gave no evidence of sodium retention, that the
rate of production of aldosterone was not altered by
treatment.' During the acute experiments reported here a
decreased excretion by the kidney of sodium, chloride and
water was noted after intravenous injection of the drug.
This did not appear to be associated with alteration in
blood pressure, renal plasma flow, or glomerular filtration
rate as judged by the clearances of PAH and inulin, and
was more than was likely to occur with the normal diurnal
variation in sodium excretion. It may be that it was due
to a direct effect of a-methyldopa or one of its meta
bolites on the kidney and in turn may be related to the
changes reported during maintenance therapy.

The sodium and water retention that occurs in a propor
tion of treated patients is controUed by diuretics. These
appear to enhance the antihypertensive effect of the drug
and it would seem rational to combine a-methyldopa with
a diuretic when treatment is instituted.

The decrease in blood pressure during treatment prob
ably results from a reduction in total peripheral resistance.
Wilson et al.'" found that the fall in blood pressure fol
lowing the intravenous administration of a-methyldopa
was associated with a decrease in the carc;tiac index; and
Onesti et al.13 also observed a decline in the cardiac output
after intravenous administration of the drug, and in the
calculated total peripheral resistance as well. On the
other hand, in another series" no characteristic alteration
in the cardiac output was found and it was considered that
the faU in blood pressure was due to a reduction in peri
pheral resistance. Similarly, during maintenance therapy
of patients with hypertension it has been shown that the
reduction in blood pressure could be accounted for by a
decrease in the peripheral resistance without any consis
tent change in the cardiac output."

The mode of action of a-methyldopa in reducing the
blood pressure is not clear. That it is not likely to be
produced by the inhibition of decarboxylase activity alone
is suggested by the fact that other decarboxylase inhibi
tors do not necessarily produce an alteration in blood
pressure.; Furthermore, inhibition of decarboxylase ac
tivity does not parallel in time the depletion of the brain
and peripheral tissues of noradrenaline, which persists for
several days and is still present when tissue levels of dopa
mine and serotonin have returned to normal.",H It has been
suggested that there is a decrease in the capacity of tissues
to bind norepinephrine (noradrenaline)" and that this is
responsible for the prolonged depletion following adminis
tration of a-methyldopa.

In spite of the fact that the noradrenaline content of
the tissues is reduced by the drug, it is not established
that the hypotensive response results from a blockade of
adrenergic activity. Both reserpine: and guanethidine' de
plete tissues of noradrenaline. These drugs relax the nicti
tating membrane, produce miosis, and block the pressor
response to stimulation of the central end of the cut vagus
nerve in dogs. They enhance the pressor effect of an in
fusion of noradrenaline,'" But a-methyldopa does none of
these things. All 3 substances, however, reduce the pressor
responses elicited by the sympathomimetic amines, phene
thylamine and amphetamine." It has been suggested that
these differences can be explained on the assumption that
there are separate stores of catecholamines--one located
in the neurone and depleted by reserpine and guanethidine,
and the other more diffusely situated in the tissues and
depleted by all 3 agents. The central vagal response is
thought to be mediated on the efferent side by sympa
thetic nerve transmission whereas the response to sympa
thomimetic amines may be due to an effect on the store
of catecholamines outside the neurones. Reserpine and
guanethidine may lower the catecholamine content of both
sites and so inhibit the central vagal response and diminish
the effect produced by phenethylamine and amphetamine.
On the other hand, a-methyldopa may act primarily on the
tissue stores and thus influence only the response to the
sympathomimetic amines."
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SUMMARY AND CONCLUSIONS

Although the mode of action of a-methyldopa is not
known it has been found to be an effective agent for the
lowering of blood pressure in patients with hypertension.
It has proved suitable for long-term treatment of a group
of hypertensive patients, in whom it reduced the blood
pressure in both the supine and standing positions. Side
effects when they occurred were mild and usually not of a
degree sufficient to interfere with treatment or incapacitate
the patient. Although toxic effects were not observed
in this series of patients, reports indicate that there may
be a low incidence of these. So far Done have proved
serious and all have remitted on discontinuation of treat
ment. It is necessary, however, to study the incidence of
toxic effects in a larger series, and to find whether any
permanent sequelae may occur. Sodium and water reten
tion have been reported to occur during maintenance
therapy. Acute experiments done suggest that this may
be due to a direct effect of a-methyldopa or a meta
bolite on the kidney.

ADDENDUM

The additional patients treated with a-methyldopa as men
tioned on page 755 now number 22. Three of them developed
a skin rash on treatment, in I associated with fever. On stop
ping the drug the rash disappeared. In I patient the drug was
started again with a recurrence of the rash, which again dis
appeared when it was stopped. No other toxic effects have

been observed and the efficiency of the preparation in these
cases has been the same as in the trial series reported.
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and Berwdryl preparations; Elase, an enzymatic debriding Bemax, a rich natural vitamin-protein-mineral supplement.
agent; Adroyd, a preparation with marked anabolic properties; HIND BROS. & COMPANY LTD. will occupy Stand
Portyn, for the treatment of peptic ulcers; Humatin, an anti- No. 62, and will be featuring the new, inexpensive, 'complete
biotic effective in intestinal amoebiasis and the bacillary food' ProNutro on their exhibit.
dysenteries; and Camoprima for the treatment of all forms of The Medical Division of AFRICAN OXYGEN LIMITED
malaria. is displaying a rather interesting range of new equipment,

CHAS. F. TIlACKRAY (S.A.) (PTY.) LTD. - Stands besides the well-known standard line of apparatus, such as
Nos. 13 and 14. This exhibit is divided into three sections the Boyle Anaesthetic Machine, the Lucy Baldwin Apparatus
comprising Surgical, Laboratory and Sterilizing Equipment: for analgesia, the Melco Oxygen Tent, the Bird Mark 8 Uni
Surgical- Thackray surgical instruments, D & G sutures, versal Respirator and the Stephenson Resuscitator. Among
PharmaseaL products; Laboratory - Beck Kassel microscopes, the new equipment is the latest Boyle Mark III CO, Circle
Memmert ovens and incubators, and Baird & Tallock equip- Absorber; an improved Fluothane Vaporizor; newly designed
ment; Sterilizing-Almor stainless steel sterilizers. ET. tubes and connectors; a small smokeless and odourless

S. A. PHILIPS (PTY.) LTD. of Stand No. 26 will be ex- gas incinerator; and the latest A/rox Sterivit Fumigas Auto
hibiting the following products: The Philips BV.20, a mobile c1ave for the sterilization of all thermo-labile medical acces
image intensification unit for surgical radiology, which in sories.
combination with the closed circuit medical lelevision unit PROTEA PAN AFRICA PHARMACEUTICALS LTD. 
permits fluoroscopy to be carried out under normal lighting Stand No. 70 - will be exhibiting the following products:
conditions in operating theatres and accident wards; Philips Tetralysal, a new concept in tetracycline therapy; Kemicetine
Cardiopan 1, a direct writing single channel electrocardio- range of chloramphenicol preparations; RobinuL anticholiner
graph for high fidelity recording; and the Philips Helio Con- gic; Robaxin skeletal muscle relaxant; Triaminic tablets for
trastor, a viewer for 70 mm. and 100 mm. X-ray photo- svmptomatic relief in colds, hay fever. sinusitis and rhinitis;
f1uorographs. Degoran for the treatment of colds and influenza; Fenoxypen

BRITISH DRUG HOUSES of Stands Nos. 19 and 49 will tablets and suspension; Tampovagan pessaries; Colistin in-
be exhibiting the following products at the latter Stand: jection and tablets; Mebinol amoebicide; and Klorazin tablets
Distaquaine V-K; Distivit vitamin B" peptide, for the treat- and injections, chlorpromazine showing marked pharmacolo
ment and maintenance of pernicious and megaloblastic anae- gical action affecting both autonomic and central nervous
~ias, trigeminal neuralgia, and debility and anorexia following systems.
Illness; Orastrep for the treatment of intestinal infections; MAYBAKER (S.A.) (PTY.) LTD. will be featuring the
Zynocin antiseptic lozenges; Zynotracin ointment for the following products at Stand No. 11: Oranabol, TixyL, Val/e
treatment of bacterial infections of the skin, superficial wounds drine, Phensedyl, Rovamycin, Val/ergan, Largactil, Stemeril,
'These write-ups were received too late to be included with the majority and Proramyl. Information on their medical specialities may
in the Journal of 13 July 1963. pp. 741·743. be obtained from personnel at the stand.




