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treatment of endometriosis. The 120 cases encountered
represent 3 % of 4,200 consecutive White gynaecological
patients seen during the period. Sixty of the cases were not
treated with hormones because (a) associated pathology was
present, e.g. fibroids, (b) the diagnosis was not made before
operation, (c) the pathology was endometriosis interna
(uterine adenomyosis), or (d) the diagnosis was doubtful
and it was considered unwise to postpone operation (e.g.
there were big ovarian tumours which may have been neo­
plastic).

THE CHOICE OF HORMONE A '0 THE DOSAGE

The hormones that may be considered for the treatment of
endometriosis are oestrogens, progesterone, or androgens.

I. Oestrogens

In 1948 Karnaky' suggested the use of very large doses
of stilboestrol, and reported 25 cases with satisfactory
results. He started with t mg. of stilboestrol daily, increasing
the dose every 4th day until 5 mg. had been given. This dosage
was continued until the patient began to bleed, when the
amount was increased to 10 mg. every 15 minutes so that the
bleeding stopped. Then 15 mg. was given nightly until the
patient bled again, at which time 20 mg. was given every
15 minutes until tbe bleeding stopped once more. The patients
were kept amenorrhoeic for 3-6 months-these colossal
doses being increased each time they bled, and Karnaky
found that to achieve this be had to continue increasing the
dose every 2-6 weeks. Thereafter the administration of
stilboestrol was gradually discontinued. He was so enthusiastic
about this treatment that he predicted that it would in time
become one of the most important forms of therapy for
endometriosis.

Since then, however, only a few cases treated in this way
have been reported,15 although Cooke3 described 33 cases.
Most gynaecologists have been sceptical or afraid to try this
form of treatment because (a) non-pregnant women usually
become nauseous and vomit on 5 mg. of stilboestrol, let
alone the very large doses recommended by Karnaky (stil­
boestrol was tried in 3 cases in this series but had to be
abandoned after a short while because of uncontrollable
vomiting), (b) clinical research over long periods of time would
be necessary to ascertain the possible carcinogenic effects of
such prolonged and massive therapy, (c) small doses would
obviously aggravate endometriosis, and (d) ScoW6 found
that in a group of monkeys with experimentally produced
endometriosis the lesion did not disappear after large doses of
oestrogens were given; in fact it became hyperplastic after
about 2 years.

2. ProgeSTerone

The use of progesterone in the treatment of endometriosis
(with or witbout oestrogens) is a subject for clinical research,
because some cases of endometriosis are thought to be cured
by pregnancy8,U,16 (i.e. in the relatively few cases where
conception occurs). KistnerB recently treated 12 patients
with large doses of both oestrogen and the newer, more potent,
progesterones for 2-7 months. Of these patients 9 showed
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Has endocrine therapy any place in the treatment of
endometriosis? The answer to this question is a matter of
considerable clinical importance because present-day therapy
of this condition is not satisfactory. The elimination of
ovarian function by surgery or radiation will cure the disease.
This is not the solution, however, because the majority of
cases occur between the ages of 30 and 40 years, and a
number under the age of 30 years. Conservative surgery may
be successful in younger patients, but, owing to the site and
extent of the disease or its recurrence after operation, the
results of treatment of this nature are in many cases un­
satisfactory. Like the. normal uterine endometrium, endome­
triosis is responsive to the ovarian hormones, and indeed
cannot exist in their absence. Ho:monal therapy, therefore,
suggests itself as a rational form of treatment in selected
cases. However, the place, if any, for such treatment has not
yet been settled.

In an attempt to determine whether endocrine therapy is of
value, an investigation was carried out on 120 consecutive
cases of endometriosis, 60 of which were treated with hor­
mones. This investigation was prompted by the clinical
problem presented by 2 patients who were first seen in 1950:

Case 1
Mrs. R.e., aged 31, married for 3 years, nulliparous, was seen

on J7 March 1950. She complained of severe dyspareunia, in­
creasing dysmenorrhoea which necessitated her taking to bed for
2 days each month, and a continual pain in the right iliac fossa.
Three years previously endometriomatous cysts were removed
from both ovaries by a left salpingo-oophorectomy and a panial
resection of the right ovary. Her symptoms improved for 2 months,
but then recurred, more severely than before. Examination
revealed an antevened uterus, a tender right ovary, the size of
a hen's egg, and tender nodules in the right uterosacral ligament
which, on palpation, reproduced a pain identical to the dyspareunia.
The endometriosis had obviously recurred. She pleaded for
something to be done, even if the treatment had to be radical.
Another operation, however, might have necessitated the removal
of the rest of her right ovary, and radiotherapy would have been
as drastic. Androgen therapy (the details of which are described
below) was prescribed. She reported back 10 weeks later to say
that she waS 'a different person'. The dyspareunia, dysmenorrhoea,
and pain had disappeared. The ovary was smaller, though still
tender, and the nodules in the uterosacral ligament had also
decreased in size. The course of androgens was repeated after a
2 months' interval. She has now been followed up for 9 years
and there has been no recurrence.

Case 2
The satisfactory result achieved in Case I encouraged the use of

a similar course of androgens in another patient with endometriosis,
Mrs. H.A.R., aged 34, nulliparous, who complained of pain
in the left iliac fossa and dysmenorrhoea of 4 months' duration.
A tender fixed ovarian cyst, 2~· inches in diameter, was felt in the
left ovary and purple nodules were seen and felt in the rectovaginal
septum. Neither this course of androgens, nor a second one, had
any effect on her symptoms and signs. A laparotomy was per­
formed and a large endometriomatous cyst was resected from her
left ovary and a smaller one from the right.

An exploration of the literature on endocrine therapy in
endometriosis revealed a sparseness of papers and the fact
that relatively few cases had been reported. 3 ,5.7,9,IO,lS,18
The need for more extensive clinical research was therefore
indicated. This investigation was started in an attempt to
assess the exact place of hormonal therapy in the present-day
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7 (ll·6%)

7 (11 '6%)

9 (15·2%)

45 (75%)

Temporarily relieved
Completely cured of symptoms and signs.
Did not conceive when complaining of in­
fertility
Compietely cured of symptoms and signs.
Did not conceive, but did not complain of
infertility
Completely cured of symptoms and sigm
and conceived. Complained of infertility ..

3

4

1
2

TABLE ll. ANALYSIS OF CASES THAT BENEFITED BY ANDROGE.' THERAPY

Group Response No. ofCases
and

percentage
22 (36'6%)

TABLE m. CASES TE.>.fi'ORARILY RELIEVED-NO. OF MOl'.'THS OF~F

~onths .. .. 1 2 3 4 5 6 12 24 36
No. of cases (22) .. 0 2 7 1 4 5 1 1 1

until the onset of the menopause (Table III).
Of these 2 were cured for 2 months, 7 for 3 months, 1 for

4 months, 4 for 5 months, and 5 for 6 months; 1 case was
cured for a year before symptoms recurred, 1 for 2 years and
1 for 3 years. The usual duration of temporary cure was,
therefore, 3-6 months.

Group 2
Seven cases (11' 6 %) were completely cured of all symp­

toms and signs but did not conceive although infertility
was one of the complaints. While the results of androgen
therapy were successful, the success could not be called
perfect because of the failure to cure the infertility. In 6
of these cases all other investigations for infertility were
negative-in 1 the husband was infertile. This persistent
infertility, however, is a common experience, even when
symptoms and signs are cured by surgery.

Group 3

Another group of cases, also 7 in number (11 .6 %), were,
as far as could be ascertained, completely and apparently.
permanently cured, but they did not subsequently become
pregnant. In no case, however, was infertility a complaint.

Group 4
Cases who can be regarded as complete cures; not only did

their symptoms and signs disappear but they also became
pregnant. There were 9 cases (I5 .2 %) in this group-quite a
substantial percentage in a condition which is so difficult to
treat. These cases warrant more detailed analysis:

Group 1
Twenty-two cases (36·6 %) were temporarily relieved, but

the condition recurred. In these cases surgical treatment was
carried out, or at least advised. In this group-also were
some patients whose symptoms were kept under control

TABLE I. RESPONSE TO ANDROGE."l TH!:RAPY IN 60 CASES

No response 15 cases (25 %)
Temporarily relieved 22 cases (36·6 %)
Apparently permanently cured 23 cases (38'4%)

all, and had to undergo surgical treatment or other therapy.

B. Patients who Benefited by Androgen Therapy

The significant fact is that 75 % of the cases showed improve­
ment of varying degree up to complete cure, and that some
even conceived. These cases may be divided into 4 groups
(Table II):

subjective and objective evidence of improvement, but the
author admits that no conclusions can yet be drawn regarding
the long-term effect of this treatment.

The rationale of treating endometriosis with progesterone is
acceptable in cases where the aberrant endometrium is
responsive to both oestrogen and progesterone. More often,
however, the lesion is of an immature or 'unripe' variety,"
and in such cases the ectopic endometrium does not respond
to progesterone. It is unreasonable to expect a cure in these
'unripe' varieties. Two of our cases are at present undergoing
a trial treatment with progesterone, and in these cases
histological examination of the ectopic endometrium in the
premenstrual phase of the cycle ~howed a proliferative phase,
while that of the normal uterine endometrium was secretory
in type.

The results of further clinical trials must be awaited before
the therapeutic effect of progesterone on endometriosis can be
a~sessed.

3. Androgens

There is still reluctance, and even rather violent opposition,
on the part of many practitioners (and patients) to the use of
androgen therapy for gynaecological conditions. This
attitude probably stems from the time, about 25 years ago,
when the use of androgens was first introduced as a form of
gynaecological treatment, and when the dosage was purely
empirical. We now know, however, that very big doses were
administered at that time, with the result that dramatic viri­
lizing effects occurred. The experience of the past 25 years has
clearly shown that the therapeutic dose of androgens is but a
fraction of what it used to be in the early experimental days.
By giving androgens in correct doses, their therapeutic
properties can be utilized without the risk, or with the
negligible risk of producing virilizing phenomena.1,2,4,12

When clinicians were first feeling their way with androgen
therapy, very large doses of 500 mg. of testosterone proprio­
nate (equivalent to 2,500 mg. of methyl testosterone by
mouth) were given monthly. About 20% of cases then
developed virilizing phenomena (acne, hirsutism, lowering
of the voice pitch, and enlargement of the clitoris). All
subsequent reports, however, have shown that if300-500mg.
of methyl testosterone are given monthly for 2 consecutive
months, the risks of any virilizing effects are less than 1%
and, if treatment is stopped as soon as such symptoms appear,
the symptoms are reversible.1 ,4,12

In this series the dosage used was the minimal and safe
dose of 10 mg. of methyl testosterone daily by mouth for 2
consecutive months. Where the course had to be repeated, an
interval of at least one month, and often many months, l was
allowed between courses. In only 2 of the 60 cases was there
the slightest suggestion of virilizing phenomena. One patient
complained of a transitory tenderness of the clitoris; the
other, during the 5th course (she had the largest number of
courses in the series) began to notice a slight decrease in the
size of her breasts, minimal hirsutism around the nipples,
and slight voice changes. However, all these symptoms
disappeared on cessation of the treatment.

ANALYSIS OF THE CASES TREATED WITH M'DROGENS

A. Patients who did not Respond
The response to androgen therapy in the 60 cases treated is

shown in Table. 1. Fifteen cases (25 %) did not respond at
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Case 1
Mrs. E.R., aged 24, had undergone a laparotomy on 30 Novem­

ber 1954 when a chocolate cyst the size of an orange was found in
each ovary. A right salpingo-oophorectomy was performed as
well as a resection of t1~e endometriomatous part of the left ovary.
Two years later she consulted me, complaining of infertility of 2
years' duration and pain in the LIP. Examination revealed an
enlarged fixed tender left ovary. Phenobarbitone,~· gr. daily for
2 months, had no effect. She was then given a course of androgen
therapy. The pain and swelling of the ovary disappeared and
6 weeks after cessation of the hormonal therapy she was pregnant.

ease 2
Mrs. E.E.L., aged 26. was referred by her family doctor because

of her complaint of primary infertility of 4 years' duration and
increasing secondary dysmenorrhoea. A year previously he had
performed an appendicectomy and had noticed endometriomatous
nodules in the pelvic peritoneum, in the ovaries and in the utero­
sacral ligaments. Nothing was done about these lesions at the time
of the operation. Examination revealed the nodules and tender
adnexa. Sperm-analyses and tests for tubal patency were normal,
and graphs recording basal body temperature indicated the
occurrence of ovulation and also spowed some pyrexia during
menstruation. A month after 2 courses of androgens the patient
had amenorrhoea due to pregnanc:$'. .

Case 3
Mrs. V.R.B., aged 30, complained of primary infertility of

6 years' duration as well as dysmenorrhoea and dyspareunia.
All investigations were negative, except that some pyrexia at
menstruation was shown on the basal temperature graph. and
nodules could be felt in both uterosacral ligaments. These nodules
became large and tender during menstruation. The patient was
given phenobarbitone, ~ gr. daily by mouth for 2 months. There
was no improvement in the dyspareunia or dysmenorrhoea. On
18 March 1957 a course of androgens was started. She reoorted on
12 June 1957 with amenorrhoea which was shown to be due to
pregnancy.

Cafe 4
Mrs. S.D., aged 38, was investigated for primary infertility of

4 years' duration. Sperin-analyses were normal, her tubes were
patept, and temperature recordings showed evidence of ovulation.
There was also some pyrexia during menstruation and this raised
the suspicion of endometriosis. During an examination under
anaesthesia and a curettage to exclude endometrial tuberculosis,
the left ovary was found to be enlarged and, in the immediate
premenstrual phase of the cycle 2 firm nodules were felt in the left
uterosacral ligament. A diagnosis of endometriosis was made and
a course of androgens was commenced on 21 Januarv 1957.
Two months after this course of treatment she became pre~ant.

Case 5
Mrs. L.H., aged 28, was seen on 2 July 1956 because she had

been married for 7 years and was unable to conceive. On 24 June
1957 she had had an operation for endometriosis in Johannesburg.
The gynaecologist who operated supplied the information that
large endometriomata were resected from both ovaries. Endome­
triosis was also present in the uterosacral ligaments. but was not
removed. The basic fertility factors were investigated and found to
be normal. but both ovaries as well as both uterosacral ligaments
were enlarged. Two courses of androgens were given, the second
commencmg on 22 October 1956. She missed her period in January
1957, and this proved to be due to a pregnancy.

Case 6
Mrs. J.V., aged 28, was referred for an opinion about her

secondary infertility of 3 years' duration because her doctor had
found a normal sperm count, satisfactory ovulation and tubal
patency. She also complained of dyspareunia and dysmenorrhoea.
On examination her left ovary was enlarged to the size of a hen's egg
and tender nodules were felt in the left uterosacral ligaments.
Phenobarbitone tablets, prescribed for 2 months, had no effect on
the symptoms and signs. The patient was then given methyl
testosterone, 10 mg. daily by mouth for 2 months. The course was
commenced on 3 October 1957, and on 24 January 1958 she
reported \vith amenorrhoea which was subsequently proved to be
due to pregnancy.
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Case 7
Mrs. M.F., aged 34, complained of secondary infertility for

3 years and pain in the RIF. Six months previously her doctor
had operated on her for the pain and found endometriosis in the
pelvic. peritoneum and in both ovaries. On examination these
areas were very tender. On 9 September 1953 she was given a
course of androgens and 3 months later became pregnant.

Case 8
Mrs. P.F., aged 26, complained of primary infertility since her

marriage 6 years previously. The left ovary was enlarged and
nodules were present in the left uterosacral ligament. She also had
increasing secondary dysmenorrhoea. Phenobarbitone therapy over
a 2 months' period in no way improved the symptoms and signs.
Three months after a course of androgen therapy, however, the
ovary was no longer palpable, the nodules had disappeared. and
she was pregnant.

Case 9
Mrs. B.M., aged 22, was seen on 22 March 1954. In 1951 her

right ovary had been removed for a large adherent chocolate cyst
and a large portion of the left ovary had also been resected. She
now complained of dysmenorrhoea and dyspareunia, pain in the
LIF and primary infertility for 18 months. The left ovary was
enlarged to the size of a golf ball, and very tender. A course of
androgens was given; the ovary decreased in si7e and the symptoms
disappeared, but she did not conceive. She was not seen again until
19 February 1958. She said that she felt well and her symptoms
had not recurred, but she was very eager to have a baby. The
sperm-analysis, tubal patency and ovulation were investigated and
found to be normal. but conception did not occur. She was given
2 courses of androgens with a month's interval between them. On
8 October 1958 she wrote to say that she had amenorrhoea and
nausea; she was subsequently seen and found to be pregnant.

DISCUSSION

Response in Relation to the Age ofPatient and Type of Lesion

In this series the response to androgen therapy did not
appear to depend on the age of the patient: Young patients
in the early 20's responded as well or as badly as patients over
the age of 40 years. (Of those who responded 16 were 20-30,
18 were 30-40, and 11 were over 40 years of age. Of those
who did not respond 5 were under 30, 8 between 30 and 40,
and 2 over 40 years of age.)

The site and the extent of the lesion, however, affected the
chances of success. The success rate was good when the
ovaries were involved with smaller lesions or when the
uterosacral ligaments or the pelvic peritoneum was affected.
The diagnosis in nearly all of these latter cases was made
during a previous operation (as discussed in the following
paragraph). On the other hand, in 3 cases endometriosis was
present in laparotomy scars and these cases did not show
any improvement. In 4 cases the endometriosis was in the
rectovaginaI septum and these cases were also resistant to
endocrine therapy. Eight of the patients had chocolate cysts
bigger than 3 inches in diameter and only one of these
responded.

How the Diagnosis was Made
It is well known that the diagnosis of endometriosis is

sometimes very difficult. Care was taken to be sure that the
patient was in fact suffering from endometriosis before
considering her a suitable case for the series. This is one of the
reasons why half the cases seen were excluded from the in­
vestigation. Of those treated with androgens the diagnosis
was made during a previous or subsequent operation in 45
cases. In 11 of the replaining 15 the condition was felt or
seen in the uterosacral ligaments or rectovaginal septum,
and typical symptoms were present. In 4 of the cases the
diagnosis was not proved; however, the history was typical
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and enlargement of one or both ovaries was felt, and the
cases responded to androgens. Clinically, therefore, there
was no doubt that endometriosis was present.

The possible effect of psychotherapy on symptoms, and the
possible occurrence of spontaneous cure, was considered. In
25 q.f the patients who responded to androgens, courses of
phenobarbitone tables were given before androgens were
administered. In none of these was there any improvement in
symptoms and signs during the administration of the placebo
(phenobarbitone).

Mode of Action of Androgens in Endometriosis

In this investigation a clinical approach to the problem of
endometriosis was made and clinical facts were analysed.
How 38· 4 % of cases are cured and 36· 6 % temporarily
relieved by androgen therapy, is a matter for speculation.
The dose used was very small. It has been shown by Salmon"
that a dose of 300 mg. of methyl testosterone daily by mouth
for a month has no effect on menstruation, pituitary gonado:
trophic excretion, pregnandiol excretion, ovarian histology,
endometrial histology, vaginal cytology, and bas~ teroperao.
ture pattern. This work has been confirmed by' Geist and
Salmon" and Shorr et alY It has, however, also been shown
that a small dose of androgens is therapeutically effective in
other disorders (e.g. the dysfunctional uterine haemorrhages)
by directly opposing the action of the ova:ian hormones.

Since the dose used in these cases did not have any effect
on the normal intra-uterine endometrium, the ectopic endome­
trium of endometriosis must be much more vulnerable. This
is not unreasonable, for such endometrium is in an area where
it has no right to be-in the wrong 'soil' and environment.

Indications for Androgen Therapy

This investigation was carried out to determine whether
androgen therapy has a place in the treatment of endome­
triosis. A retrospective analysis of this series shows that the
treatment has a small but definite place in selected cases, and
the dosage recommended is harmless. Androgen therapy is of
value:

1. As a therapeutic test when the diagnosis is in doubt;
75 % oj patiems with endometriosis who are given androgen
therapy show a temporary or permanent improvement in
symptoms and signs.

2. When the condition has recurred after one or more
conservative operations and the patient is too young to
consider radical surgery or a radiation menopause; a third

• of such cases are likely to show permanent, and a further third
temporary, improvement.

3. When the lesion is not easily accessible to surgery, e.g.
diffuse spread, or its presence in the uterosacral ligaments.

4. When the patient's only complaint is infertility and the
lesion is not gross.,

5. In certain selected ·cases, who have had one or more
previous operations, to tide the patient over until the meno­
pause sets in when spontaneous cure occurs.

6. In view of the findings in this investigation it would
appear that a course of androgens given as a routine after
conservative operation for endometriosis may help to prevent
recurrence in several cases. A course could also be given
pre-operatively, not only because this may result in permanent
cure, but also because in a substantial percentage of cases

there will be a temporary improvement confirming the
diagnosis and possibly rendering surgery less difficult.

SUMMARY AND CONCLUSIONS

1. In an attempt to determine the place of endocrine
therapy in the treatment of endometriosis, 120 consecutive
cases were analysed, 60 of whom were treated with hor­
mones. This constitutes the largest series of cases described
who were treated in this way.

2. Oestrogens, progesterone or androgens can be used.
Androgen therapy is considered the most suitable form of
treatment today, although progesterone therapy should be
investigated more fully.

3. Androgens were used in 60 cases in courses of 10 mg.
of methyl testosterone daily by mouth for 2 months. This was
found to be a harmless dose. Minimal temporary side-effects
occurred in 2 cases, but these phenomena disappeared on
cessation of therapy.

4. Of the 60 cases 25 % were completely resistant to
treatment; 36'6% were temporarily cured of symptoms and
,signs'(for 3"6 months, but occasionally for 1-3 years); 38'4%
were completely and apparently permanently cured-and of
this group over a third became pregnant, infertility having
been one of the major complaints. The patients who became
pregnant are described in detail.

5. Response to treatment does not appear to depend on the
age of the patient. The site and extent of the lesion, however,
did affect the chances of success. Endometriomatous cysts
smaller than 3 inches in diameter in the ovaries, and lesions
in the pelvic peritoneum and uterosacral ligaments responded
well to androgen therapy. On the other hand, endometriosis
in the rectovaginal septum and in laparotomy scars, and
lesions in the ovary bigger than 3 inches in diameter, are
more resistant to treatment.

6. The mode of action of endocrine therapy is discussed.
7. A retrospective analysis of this series shows that

androgen therapy can be most helpful' and has a small
but definite place in selected cases. The dosage recom-
mended is harmless. .

This kind of treatment is .indicated:
(a) As a therapeutic test when the diagnosis is in doubt.
(b) When the condition has recurred after one or more

conservative operations.
(c) When the lesion is not easily accessible to surgery.
(d) When the patient's only complaint is infertility.
(e) In view of the findings in this investigation it would

appear that the routine use of androgens to prevent the
recurrence of endometriosis after conservative surgery
deserves consideration; likewise a course may be of value
pre-operatively.

I should like to thank Prof. J. T. Louw for his encouragement
and helpful advice.
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Clinical Material
Ten patients were treated with pempidine, and the trial

extended over a period of about 6 months, but only half of
the patients reached the stage of receiving maintenance treat­
ment with pempidine. These patients all had serious hyper­
tension with secondary cardiovascular and retinal changes
due to the hypertensive state. Patients were first seen and
assessed at the hyperteD5ion clinic, and then admitted for
further investigations and treatment. Investigations were
as thorough and detailed as possible in order to exclude
any aetiological condition which might be curable. L. none
of the 10 cases did we find such an underlying cause.

Of the 10 patients, 5 had malignant hypertension with
papilloedema, of which 3 were cases of essential hyper­
tension, I chronic nephritis, and I a unilateral pyelonephritic
kidney. ~ephrectomy was performed in the last-mentioned
case in an attempt to cure the hypertension, but the hyper­
tension persisted after the operation and a grade-4 retinopathy
remained unchanged. The other 5 patients had severe essential
hypertension.

There were 6 females and 4 males in the series; 6 were in
the relatively young age-group of 30-45 years, while the
patient with chronic nephritis and malignant hypertension
was a child of 14 years. This child was the only case with
a raised blood urea (60 mg. %) at the time treatment was
started.

Two patients were in mild hypertensive cardiac failure,
and only 2 had previously been treated for hypertension­
both with mecamylamine, with an unsatisfactory result.

They also compared pempidine with mecamylamine. Their
findings can be summarized as follows:

1. Like mecamylamine, pempidine is completely absorbed from
the gastro-intestinal tract.

2. Both drugs are excreted by the kidneys, and elimination is
delayed if there is renal failure.

3. The excretion of both mecamylamine and pempidine is
influenced by variation of urinary pH, excretion being reduced by
alkalization of the urine, and increased by acidification. However,
urinary pH changes affect the excretion of pempidine to a lesser
extent than mecamylamine, and pempidine is excreted more
rapidly than mecamylamine no matter whether the urine is acid,
alkaline or normal.

4. The distribution of both drugs in blood and tissues is much
the same, but there is less tissue affinity for pempidine and, unlike
mecamylamine, it is not significantly bound to plasma protein.
This partly explains the more rapid excretion of pempidine, since
a greater fraction of any given dose remains within the extra­
ceUular space, and is therefore available for excretion.

5. The minimum lethal dose of pempidine is considerably
higher than that of mecamylamine.

6. Both drugs readily cross the blood-brain barrier, and are
found in relatively high concentrations in the central nervous
system. The pharmacological effects of lethal doses of pempidine
in rats are similar to those described for mecamylamine," and
include tremor and convulsions.
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Ganglion-blocking agents are undoubtedly the most potent
hypotensive drugs at present available, and extensive research
is being directed to the 9iscovery of similar compounds
which would be safe if given orally and would have less
side-effects. At the moment, however, it is difficult to imagine
that any drug whose main action is blockage of all impulses
at autonomic ganglia can fail to produce unwanted para­
sympathetic effects. Pempidine is the most recently introduced
of these compounds, and so far only one account of its use in
hypertension has been published, by Harrington, Kincaid­
Smith and Milne, l who suggested that pempidine might hold
certain advantages over mecamylamine in the treatment of

.hypertension. Mecamylamine, a secondary amine, has been
more extensively used lately than the quaternary amine
derivatives such as hexamethonium, pentolinium and chlori­
sondamine, mainly because mecarnylamine, in being rapidly
and completely absorbed from the gut,' made oral therapy
more effective and predictable. However, mecamylamine
also has certain disadvantages. Since its excretion is slow
and irregular,' toxic effects from overdosage may be prolonged
for days--even with danger to life.

Paralytic ileus is the most important and serious of these
side-effects. Resultant vomiting and diarrhoea may cause a
reduction of renal blood-flow with further delay in excretion
of the drug, and prolongation of the toxic effects. Patients
with mecamylamine ileus have, on occasion, been diagnosed
by unsuspecting surgeons as cases of acute intestinal ob­
struction, and exposed to the danger of unnecessary laparo­
tomy.a

In view of these disadvantages, a safer and more effective
ganglion-blocking agent has been searched for. We ·were
consequently glad to be able to study the new drug pempi­
dine.t Experimental studies on anirnals4 have shown that
pempidine acts on the autonomic ganglia and that the drug
was more active and less toxic than mecamylamine.

Chemistry and Pharmacology ofPempidine
Pempidine is a tertiary amine and a simple derivative of

piperidine. Pempidine is I : 2 : 2 : 6 pentamethylpiperidine,
and is available for oral use as the bitartrate salt; but the
hydrochloride is preferred for intravenous use. The drug was
originally designated M. & B. 4486, but it is now commonly
known as pempidine (Perolysen May and Baker, or Tenormal
I.CI.).

No detailed pharmacological studies were undertaken in
the present series of patients treated with pempidine. Such
studies were made by Harrington et aP on 32 hypertensives
without renal failure and 2 hypertensives with renal failure.

* Paper presented at the First Scientific Congress of the Associa­
tion of Physicians of South Africa (M.A.S.A.), Cape Town,
January 1959.

t Supplies kindly made available by Imperial Chemical In­
dustries S.A. (pharmaceuticals) Ltd.


