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arm with the elbow bent to a right-angle and to take tbe
plaster-of-paris splint above the elbow; these children

Fig. 6. Pre-operative picture of a severe case of simple
syndactyly with polydactylia, synostosis and synonychia.
Fig. 7. Postoperative view of same case.

Fig. 8. Pre-operative vi::w of dorsal aspect of the hands.

Fig. 9. Postoperative view of dorsum of hands of same
patient as in Fig 8.

usually manage to extricate themselves from a below-elbow
splint with consummate ease. The dressings are left un
touched for 10 - 14 days, and then the plaster-of-paris
splint is removed under general anaesthesia and tbe sutures
are removed from the finger.

The original dres ings, with gauze plug, cottonwool,
and plaster of paris, are repeated and left in position for
another 14 days. Tbis second splint can be removed with
out anaesthesia, but the child may be sedated if necessary.
No further dressings are then necessary.

If the operation has been successful, no splinting and
no phy iotherapy are nece sary, for contraction of the
zig-zag scars is not possible and the normal exploring hand
of a child will provide all the movement necessary for the
fingers (Figs. 6, 7, 8 and 9).

Where more than two fingers are involved in the web
bing it is wise to avoid exposing both sides of one finger.
It is advisable to arrange tbe operations so that only one
SIde of anyone finger is exposed at one time. No compli
cations of tbis type have been experienced in tbe autbor'
series, but two cases have been seen wbere a finger, ex
posed on botb sides by the dis ection, has uffered damage
to its vascular supply and been 10 t.

CO, CLUSIONS

In syndactyly, as in so many congenital deformities, the
era of casual surgery has gone. The affected child is
eiltitled to a perfect, functional and co metic result, and
in tbe author's opinion one of the safest methods of
achieving tbis is by applying the technique de cri bed by
Cronin9 in 1943.

A child's tissues heal rapidly and respond well to
practised and gentle surgery exerci ed with skill and
patience. A child deserves no less.
. I should like to thank Dr. J. G. Burger, Medical Super
ll1tendent of Groote Schuur Hospital, for permission to publish
the appended photographs; Mr. B. T. A. Todt and Mrs. C. R.
McClagan for their help with the illustrations; and, finally.
Prof. J. H. Louw, Head of the Department of Surgery, for hi
interest and encouragement.
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HAZARDS OF ANTIHYPERTE SIVE THERAPY
D. M. PATON, M.B., CH.B. (CAPE TOWN), Department oj Physiology and Pharmacology, Universily oj Cape Town

Hypertension is a very common disorder in man, carrying
with it, in the more severe case, a significant mortality.'
During the past decade a vast number of new drugs have
been marketed for its treatment, with widely varying de
grees of therapeutic usefulness.

Two major problems have emerged, namely whom to
treat and how. It is difficult to know, in certain circum-

stances, when a blood-pressure recording becomes patho
logical,' while, unfortunately, all drugs so far introduced
into medical practice for the treatment of hyperten ion
have proved to have unwanted side-effects.

In this article, the possible hazards that may be encoun
tered in treating hyperten ive patients with drugs are re
viewed; only drug in current use will be con idered.
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(A) SIDE-EFFECTS COMMON TO SEVERAL DRUGS

After the administration of certain drugs (e.g. ganglion
blocking agents, bretylium and guanethidine) the tone
of the musculature of peripheral blood vessels is de
creased. Consequently, on assuming the erect posture,
pooling of blood occurs in the affected vessels. This leads
in turn to a fall in venous return and to a fall in blood
pressure' (postural hypotension), which may manifest itself
variously' as dizziness, syncope, blurring of vision, transient
hemiparesis, weakness, fatigue, lassitude, pain in the neck,
aggravation of intermittent claudication, appearance or
aggravation of angina pectoris; or impairment of renal
function.

The occurrence of hypotension is particularly hazardous
in patients with cerebrovascular disease, ischaemic heart
disease, or renal dysfunction, whether they be overt or
latent, because the fall in filtration pressure to the organ
concerned not only interferes with its function, but also
may gravely prejudice its survivaL'

(B) SIDE-EFFECTS OF INDIVIDUAL DRUGS

I. Diuretics (Benzothiadiazine Group)
The greatest hazard arising from the prolonged use of these

diuretics is the production of hypokalaemia. The following
two factors. resulting from the action of the drug on the renal
tubule, facilitate urinary loss of potassium:

(a) Adequate amounts of sodium ions are usually present in
the distal tubular fluid for ion exchange to occur, and

(b) The production of hydrogen ions for ion exchange in
the renal tubular cells is blocked by inhibition of carbonic
anhydrase.·

The presence of any of the following symptoms should
make one suspect the presence of hypokalaemia; bitter taste,
thirst, gastro-intestinal symptoms, weakness, malaise. The chief
dangers of potassium depletion are muscular paralysis,' in
creased danger of digitalis toxicity,' precipitation of hepatic
coma in cirrhotic subjects (suggested by tremors, confusion,
somnolence); while long-continued depletion has been shown
to result in rena)'· and myocardial" damage.

Occasional patients manifest gastro-intestinal intolerance
(cramps, nausea, vomiting, diarrhoea).'

Some patients show a rise in serum uric acid while on
therapy. In those with a hereditary gouty predisposition, overt
gout has been precipitated. l2

,13 This is attributed to inhibition
of renal tubular secretion of uric acid. Impaired glucose
tolerance with the appearance of frank diabetes has also been
reported."

Rarer complications have included thrombocytopenia,'
agranulocytosis," aplastic anaemia, photosensitivity,'· renal
colic with haematuria and uric-acid crystalluria," skin rashes,'
yellow vision," and acute pancreatitis.]'

2. Drugs Acting on Afferent Nerve Endings (Veratrum
Alkaloids)

These preparations are all very liable to cause nausea and
vomiting from an action on the nodose ganglion of the
vagus.'· Doses that produce a useful fall in blood pressure
usually also stimulate vomiting. They may also produce
blurred vision, weakness, mental confusion, choking salivation
diarrhoea, warmth, excessive perspiration, and 'a burning
sensation behind the sternum."'"

3. Drugs Acting as Autonomic Ganglion Blocking Agents
All these drugs have an intense blocking action at the

preganglionic synapse in sympathetic and parasympathetic
ganglia." The parasympathetic blockade may lead to many dis
tressing symptoms, namely: '.'<

(a) Visual: paralysis of accommodation with blurring of
near vision, raised intraocular tension.

(b) Gastro-intestinal: dry mouth, nausea, constipation and,
most serious of all, paralytic ileus.

(c) Genito-urinary: difficulty with starting micturition,
urinary retention, impotence.

These drugs are able to cross the placenta and cases of
foetal paralytic ileus occur."

Individual drugs can also give rise to characteristic side
effects:

(a) Hexamethonium bromide, when used for a long period
occasionally gave rise to bromism or to pulmonary change~
(cough, dyspnoea).";

(b) Mecamylamine crosses the blood-brain barrier. Toxic
effects o.n the brain" (tremor, slurred speech, increased muscle
tone, bnsJ:;: reflexes, with or without psychiatric features such
as confUSIOn, delirium and hallucinations) may occur.

4. Drugs Acting on the Central Nervous System
(a) Rauwolfia alkaloids

Th.e most serious sidC?-effect is agitated mental depression,
the fust symptom of which may be early-morning insomnia."''''
There is a suicidal risk as well. The appearance of depression
is related to the duration of treatment the dosage employed
and the patient's previous personality.' ,

Patients may also complain of nightmares and decreased
libido, while epilepsy may become more frequent in those
prone to the condition. A parkinsonian-like syndrome also
occurs." All the above neuropsychiatric complications may be
related !o the depletion of catechol amines and of 5-hydroxy
tryptamme (5Hl), which occurs in the brain in patients taking
these compounds.31

The central parasympathetic effects" of rauwolfia alkaloids
result in blurring of vision, ptosis, salivation nasal stuffiness
and reactivation of peptic ulcers. ' ,

Diarrhoea is common and may be the result of the central
parasympathetic effect or of released 5HT on the bowel wall.3l

Weight may be gained not only from an increased appetite
but also from the accumulation of oedema fluid. Cardiac
failure may supervene.

'Reserpine' interferes with the autonomic nervous system in
two ways: (a) It inhibits the action of reflex mechanisms
contributing to the stability of the vascular system, and (b) it
decreases the amounts of circulating catechol amines. Con
sequently bradycardia and prolonged hypotension have
followed surgical anaesthesia. General anaesthetics potentiate
this effect.",33

(b) Hydralazine
It has been proposed" that the toxic effects of this drug

can be divided into 3 subdivisions as follows:
(i) Hypersensitivity type: A number of complications occur

~hich bear a striking resemblance to the collagen group of
diseases. The commonest .complication in this group by far,
and the one that has restncted the use of the druo more than
any other, is what has been called 'the hydralazin~ syndrome'.
The first ph.ase ('rheumatoid-arthritis phase') may be preceded
by a peculiar chest pain. Following this come chills and
~igrating arthralgia and myalgia. Should the drug be con
tmued a true symmetrical arthritis of small joints of the hands
develops. If the drug is still continued, then a condition re
sembling disseminated lupus erythematosus follows. Some cases
go into remission if the drug is discontinued at this stage
but even after 7 years' activity the condition was still presento some. C~.35 Rarer .c,omplications in this group include
giant urt~cana, polyartentls nodosa,'" pancytopenia," and fatal
hypotension after a small oral dose. 33

(ii) Polyneuritis type: These cases may have been due to a
conditioned pyridoxine deficiency.'"

(iiI) Acute cardiovascular type: These may be the result of
the release of histamine-like substances secondary to the inhi
bition of histaminase; or due to a central depressant effect
of the dTl:lg.'" H~d~che is a very common symptom,39,•• while
tachycardia,. palpltatlons, retrostemal distress, angina; oedema,
nasal stuffmess, dyspnoea nervousness anxiety malaise
tingling, and paraesthesiae, ~ay all occur: ' ,

5. Drugs acting on the Postganglionic Sympathetic Nerve
Fibres or their Terminations

(a) Bretylium tosylate
. Sudden unpre~ictabJe falls in blood pressure, as a result of
Irregular absorptIOn of the drug from the bowel or when its
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excretion is impaired in renal disease," make the use of
bretylium dangerous. It may also lead to hypotension occurring
during exercise. This has been ascribed to the fact that during
exercise pooling of blood occurs because autonomic reflexes
are inhibited as the result of the drug's action on the post
ganglionic nerve fibres."

Another common complaint with bretylium has been one of
pain in the region of the parotid salivary glands, brought on
by eating or by sucking sweets. The cause is as yet uncertain.

As sympathetic fibres are blocked, parasympathetic effects
predominate," namely (i) gastro-intestinal (salivation,
diarrhoea), (ii) visual (blurring of vision, bilateral Horner's
syndrome," peculiar sensations about the eyes"), (iii) cardio
vascular (bradycardia, nasal congestion and stuffiness) and
(iv) genito-urinary (failure of ejaculation, polyuria"). Intoler
ance to bretylium may also occur (nausea and indigestion)."

Muscle weakness and fatigue have sometimes been promi
nent symptoms."'" This has been attributed variously to
hypotension, neuromuscular block, and myopathic changes.'"

Dyspnoea, chest pain and oedema may occur and it has
been suggested that increased pulmonary vascular resistance
during exercise may be the cause.","

Tremor, confusion and insomnia'S are uncommon with
bretylium, and so are skin rashes.'"

(b) Guanethidine'"''''
Hypotension occurs, but is less common than with bretylium

since its absorption from the bowel is more regular, more
complete, and more predictable.

Parotid pain is probably less common than with bretylium.
Guanethidine crosses the blood-brain barrier to a greater

extent than bretylium, hence tremor and depression are
commoner,

The following side-effects that occur when bretylium is used
may also be noted with guanethidine; parasympathetic effects,
muscle weakness, myalgia, intolerance, fluid retention, and
oedema.

6. Drugs Modifying the Formation or Destruction of Catechol
Amines and of 5-Hydroxytryptamine (5HT)

(a) Rauwolfia alkaloids (see above).
(b) Monoamine-oxidase inhibitors

The use of these drugs in hypertension is still largely experi
mentaL Their most serious side-effects include toxic hepatitis,
optic neuritis and toxic amblyopia, while excessive stimulation
of the psyche, muscle twitching, dryness of the mouth, consti
pation, diaphoresis, dyspnoea, oedema, anaemia, vertigo, and
impotence, have all been reported. 51

(c) Methyldopa
No symptoms attributable to parasympathetic blockade

occur."
The drug may produce drowsiness," sedation, severe depres

sion," nightmares,'" disturbance of sleep rhythm, and mood
changes." Dry mouth, tiredness, fatigue, indigestion, lassi
tude," nasal stuffiness, failure of ejaculation, and diarrhoea,
have all occurred now and then. Some of these effects may
be due to decreased formation of dopamine, noradrenaline,
adrenaline and 5HT at various sites in the body, e.g. the brain.

More serious toxic effects of the drug have been drug fever,
liver damage," oedema with sodium retention" which may go
on to heart failure, and toxic effects on the bone marrow.",58

DISCUSSION

No attempt has been made in the above review to indicate
the frequency of side-effects in percentages. These have
been found to vary widely from one report to another
while, with newer drugs, time may reveal that some side
effects are more important and more frequent than is at
present believed. Throughout, however, the most important
side-effect has usually been dealt with and stressed.

The following suggestions have been formulated in an
attempt to assist in the reduction of the incidence of side
effects in patients undergoing treatment for hypertension:

1. The careful selection of patients.
2. The avoidance of drugs which

(a) have been found to produce major side-effec~

when a therapeutic dose is given (e.g. veratrum alkaloid,
hydralazine, certain ganglionblocking agents);

(b) are still being investigated (e.g. monoamine-oxida e
inhibitors); and

(c) are unreliable and unpredictable in their absorp
tion and effects (e.g. bretylium tosylate).

3. The use, whenever possible, of drugs that potentiate
each other, thus allowing smaller doses of each to be used
(e.g. thiazide diuretics, reserpine, guanethidine, ganglion
blocking agents, methyldopa).

4. The avoidance of ready-made combinations of drugs,
since the dose of each individual drug cannot be regulated
to suit the patient.

5. Regular follow-up of patients and a careful watch for
early signs of toxicity (e.g. reserpine).

6. The prevention of complications (e.g. potas ium sup
plements for all patients on diuretics).

7. The symptomatic treatment of side-effects when they
occur and cannot be avoided.

Finally, before using any drug, it is probably wise to
answer the following questions (as suggested by D .. R.
Laurence59

) :

(a) Should the patient be treated at all?
(b) What do I hope to change in the patient?
(c) Can the drug that I propose using produce the de

sired change?
(d) What other effects will the drug have, and will these

be harmful to the patient or not?

SUMMARY

The difficulty of selecting patients with hypertension for
treatment is referred to.

The side-effects of drugs in current use in the treatment
of hypertension are reviewed.

Some measures are suggested to reduce the incidence of
side-effects during therapy.
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PHARMACOLOGY TODAY
N. SAPEIKA, RA., M.D., PH.D., F.R.S. SAP.

PHARMACOLOGICAL CONGRESSES

At the international level it had been considered neces
sary for many years that pharmacologists discuss their
problems separately, and to this end the First Interna
tional Pharmacological Congress was held in Stockholm
in 1961. There were 1,493 active members present at this
meeting, representing 46 countries. All the proceedings
were conducted in English. Eight symposia were held:
(1) On drugs and membranes, (2) Pharmacological con
trol of the release of hormones, (3) Modern concepts in
relationship between structure and biological activity, (4)
Methods for the study of pharmacological effects at cellu
lar and subcellular levels, (5) New aspects of cardiac gly
cosides, (6) Pharmacological analysis of central nervous
action, (7) Metabolic factors controlling the duration of
drug action, and (8) Effects of drugs on the synthesis and

PHARMACOLOGY AND ITS RELATION TO PHYSIOLOGY

Department of Physiology and Pharmacology, University of Cape Town

Pharmacology is the science that deals with drugs of all subject is taught in the medical curriculum in order to
kinds. It is a basic medical science in its own right. It has provide a scientific basis for the practice and study of
risen to major rank among the group of scientific disci- therapeutics. A thorough knowledge of pharmacology is
plines which come within the scope of experimental medi- necessary in order to be able to assess the value of drugs
cine. It borrows freely from and contributes generously independently. Students must be taught how to think
to the subject matter and techniques of many medical about drugs so that they are better prepared to withstand
disciplines, clinical as well as preclinical. The subject is the flood of unsubstantiated claims that are often made
rapidly expanding and rapidly changing, for example in for new drugs. .
the subdivisions pharmacodynamics, biochemical pharma- No person can teach both pharmacology and thera
cology, psychoneuropharmacology, pharmacotherapy, and peutics adequately. No one man can teach adequately the
pharmacogenetics. Progress in pharmacology has been so Whole of therapeutics including psychotherapy, physio
stupendous in recent years that it has suggested a 'drug therapy, dietetics, fluid and electrolyte therapy, and drug
explosion', therapy. No one man for that matter can teach drug

Advances in pharmacology have taken place over a therapy, since he would not be competent to teach 'applied
wide field. Information on the many and varied types of pharmacology' in all the various departments of the hos
drugs, and details about their actions, uses, and dangers, pital, for example, in anaesthetics, dermatology, psychia
are scattered throughout a large range of experimental try, ophthalmology, obstetrics and gyna.ecology. Proper
and clinical journals, reviews, and monographs. To keep comprehensive and systematic teaching about drugs can
abreast of the main streams of advancement and changes not be done at the bedside. Moreover there are drugs used
in our knowledge is a full-time occupation. At the aca- in tropical diseases and in many other diseases which are
demic level a wide knowledge is required, not only for infrequently seen in local hospitals. There are substances
the teaching of undergraduate and postgraduate students, of toxicological importance that need to be considered,
but also for the frequent requests for the latest informa- for example insecticides, mushrooms, snake-poison,
tion by interns, practitioners, and pharmacists, and in re- poisonous gases, etc. and other aspects of pharmacology
gard to medico-legal problems. that do not come within the scope of drug therapy. It is

clear that only limited aspects of a limited number of
therapeutic agents can be dealt with at the bedside.

PHARMACOLOGY AND ITS RELATION TO TIIERAPEUTICS

Pharmacology is not synonymous with therapeutics. The

As long ago as 1911 the editor of the Journal of Physi
ology, J. N. Langley, refused a paper by Henry H. Dale
for the reason that pharmacology was encroaching unduly
on his space. In 1932 J. A. Gunn stated that it had be
come less possible for one individual to be both a physio
logist and a pharmacologist.

Physiology is the study of the life of the normal or
ganism, but pharmacology is the study of the reaction of
the organism (and of microorganisms) to drugs. The pri
mary aims are so different that the two sciences must be
regarded as separate disciplines. The worker in pharma
cology must have a competent knowledge of physiology,
but it is difficult for individuals to keep reasonably
abreast of developments in both these fields.


