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units to university departments. We need, for example, one or
two departments of forensic psychiatry to stimulate interest in
the subject, to inquire scientifically into the problems, and to
foster the required skills in new recruits to the field. Scotland
has made a small beginning with a chair at Edinburgh Univer-
sity. England has no department of forensic psychiatry at all,
though Professor Trevor Gibbens holds a personal chair at
London University. It was not until 1973 that Britain acquired
its first chair of child psychiatry. Criminology has begun to
develop as an academic discipline in a few centres and is well
ahead of forensic psychiatry. Psychologists are beginning to find
a role in this widespread discipline as therapists, as advisers to
prison managements, and all too infrequently as assessors of
individual cases. There is no unit for forensic psychology in
this country. Medical schools and universities provide the back-
bone, the nervous system for the whole of medical practice.
Unless we are prepared to face the growing problems in the
area where psychiatry and penology overlap, and are prepared

to develop new clinical and academic facilities, the disasters will
grow apace.
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In view of the findings concerning LH/FSH-RH discussed in
part P it is evident that the gonadotrophin-releasing hormone
might be of value in the treatment of hypogonadotrophic infer-
tility, especially since the alternative gonadotrophin therapy is
complex and expensive. We have investigated this problem
cautiously, partly because we have been using a new product
and partly because supplies of it are short.

Therapy with LH/FSH-RH

We have initially concentrated on treating men with LH/FSH-
RH since it seemed likely to be intrinsically more difficult to
produce the necessary cyclical stimulation required to produce
ovulation. We have so far treated 10 such impotent and infertile
male patients, four with isolated gonadotrophin deficiency, one
with isolated GH deficiency but delayed puberty, two with
pituitary tumours (one apparently functionless and one acro-
megalic), and three with hypothalamic tumours. We have estab-
lished that doses between 500 jig and 1,000 jig LH/FSH-RH
given subcutaneously every eight hours are required, but we
hope that newly developed analogues of greater potency2 3
will enable us to give it less frequently. The material is well
tolerated and we found it devoid of side effects over six months
of therapy. All patients have had improved potency with in-
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creases in testicular volume and (except in two who have been
treated for less than five weeks) good secretion of LH, FSH, and
testosterone.

If after the start of therapy the dose of LH/FSH-RH was
reduced or substituted with clomiphene clinical and biochemical
deterioration occurred. Most ofthese patients have had treatment
for less than three months, but three who have been treated for
longer have evidence of continuing spermatogenesis, maximum
levels so far achieved being total accounts of 2-7, 13-6, and 112
million, in the latter two cases with good motility (greater than
40%). One case is shown in the diagram.
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Plasma 17-OH androgen (17-OHA) and spermatogenic responses to long-
term therapy with LH/FSH-RH 500 jAg given subcutaneously every eight
hours in hypogonadal man with craniopharyngioma. Plasma 17-OHA
measures predominately circulating testosterone and dihydrotestosterone
with a small adrenal androgen component.
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We have treated only four women in this way. Each had
anorexia nervosa with secondary amenorrhoea of between four
and six years duration, clomiphene-unresponsive hypogonado-
trophism, and low basal oestrogen excretion (10 to 17 lig/24 hr.).
With LH/FSH-RH in the same daily dose as in the men but
for seven days, urinary oestrogens rose to a peak of between
68,ig and 136,ig/24 hr, levels we know to be adequate toproduce
ovulation after combined gonadotrophin and chorionic gona-
dotrophin (HCG) therapy. One patient menstruated. We now
plan to use LH/FSH-RH and HCG in combination.
There seems little doubt that analogues of LH/FSH-RH will

provide satisfactory therapy for men with hypogonadotrophic
infertility, and probably also for women.

Growth Hormone Release-inhibiting Hormone

The cyclic tetradecapeptide growth hormone release-inhibiting
hormone (GH-RIH) was isolated from ovine hypothalami by
Guillemin and his colleagues in 1973 and is the latest hypo-
thalamic hormone to have its structure elucidated. These workers
showed that it inhibited secretion of GH from rat pituitaries in
vitro and invivo.4 It is also very active in man, inhibiting the
GH release during insulin-induced hypoglycaemia, arginine
and L-dopa administration, and exercise.5 Strangely, however,
this hormone also interferes with the action of TRH on the
pituitary since it impairs the TSH and FSH responses to TRH
but not the prolactin response, indicating that there are two
different receptor mechanisms sensitive to TRH.5 Similarly,
there must be two separate mechanisms linked to FSH release
since FSH release after TRH is impaired by GH-RIH but
FSH release after LH/FSH-RH is unaffected. The enigmatic
nature of this hormone goes further, however, since it has con-
siderable extrapituitary effects as it suppresses insulin and
glucagon secretion by direct actions on the pancreas,89 and we
even recently have evidence that gastrin secretion is affec-
ted. the diverse inhibitory actions of this hormone have led
to the cynical suggestion that GH-RIH is merely an endocrine
"cyanide" turning off hormonal secretion nonspecifically. This
is unlikely since prolactin, ACTH, and LH secretion are un-
affected. As yet we do not know whether any of these extra-
pituitary actions represent physiological responses or un-
physiological reactions to the pharmacological doses adminis-
tered into the systemic circulation. Nevertheless, the secretion
of GH, insulin, and glucagon are often linked both in physio-
logical and pathological conditions-for example, stress,
diabetes mellitus, and acromegaly.
The therapeutic promise of GH-RIH is challenging since

theoretically it could provide a great advance in the treatment of
acromegaly, to date so unsatisfactory. GH secretion in acro-
megalic patients is rapidly inhibited under basal conditions in a
dose-dependent manner, and the abnormal and paradoxical
GH rise so often seen during glucose tolerance tests in acro-
megalics is reversed.'0 Glucostatic mechanisms lie within the
hypothalamus not the pituitary and these observations have led
us to suggest that acromegaly may be primarily a hypothalamic
disease rather than a primary disorder of the pituitary, the
pituitary changes being secondary to chronic overstimulation.
If this is the case acromegaly may be due to GH-RIH deficiency
or alternatively GH-RH excess. Our therapeutic endeavours are
hampered since GH-RIH has a very short-lived action in the
circulation, presumably owing to rapid proteolytic attack in the
blood, so studies have to be carried out during continuous
intravenous infusions. Administration with gelatin or arachis
oil prolonged its action a little, but even a protamine zinc pre-
paration only lengthened this to four hours. We hope that
analogues will soon be available which will be resistant to
enzymatic degradation and hence have usefully prolonged
actions.

Continuous intravenous administration of GH-RIH for 28
hours was carried out in four patients with acromegaly and
hormonal levels compared with those during saline infusions.
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GH levels were dramatically reduced under basal conditions in
each patient, and also the markedly pulsatile secretory bursts
associated with food or glucose ingestion were suppressed.
There was a rebound secretion of GH as soon as the infusions
stopped. Insulin and glucagon secretion were also partially
suppressed, but blood glucose levels, though higher post-
prandially, were not greatly altered through most of the day in
the non-diabetic patients. In the two patients with acromegaly
and overt diabetes mellitus blood glucose control was clearly
improved. Further studies in acromegaly are obviously re-
quired. This material may also be of value in the-treatment or
prevention of diabetic microangiopathy, since many believe
that excessive GH secretion may be involved in this crippling
condition.'" 12

Interactions between Hypothalamic Hormones

It seems strange perhaps that these hypothalamic hypophysio-
tropic substances each affect release of more than one pituitary
hormone (see table). One may ask whether a hypothalamic
hormone affects the action of another, and we have already shown
that GH-RIH interferes with the effects of TRH. Other studies
have shown that TSH, prolactin, and FSH secretion after TRH
do not affect the LH and FSH secretion after LH/FSH-RH, and
in turn LH/FSH-RH does not affect the actions of TRH.
Similarly the GH, prolactin, and cortisol responses to insulin-
induced hypoglycaemia are not altered by and do not influence
the actions of simultaneously administered TRH and LH/
FSH-RH.3-15 Apart from the academic interest of finding that
these pituitary and hypothalamic mechanisms seem to be inde-
pendent these observations have the great practical application
that the insulin hypoglycaemia test and the TRH and LH/
FSH-RH tests can be performed simultaneously, and this is
now our practice, enabling the reserve capacity for secretion of
six pituitary hormones (LH, FSH, GH, TSH, ACTH, and
prolactin) to be assessed in a patient with suspected hypo-
thalamic or pituitary disease in the space of two hours and as an
outpatient.

Summary of Actions of Hypothalamic Regulatory Hormones

Hormone and Action

TRH releases

LH/FSH-RH releases

GH-RIH inhibits release of

Substances Regulated
TSH
Prolactin
FSH (in men)
LH (in women at luteal peak)
GH (in acromegaly)
LH
FSH
GH (in acromegaly)
GH
jTSH }(after TRH)
Insulin
Glucagon
Gastrin

Conclusions-Is the Hypothalamus an Endocrine Organ?

We have seen that potent substances have been isolated from
the hypothalamus which have actions on the endocrine system,
but should they rightfully be called "hormones" rather than
"factors" and is the hypothalamus an endocrine organ? Falta"
has proposed three postulates by which we may identify a
substance as being "the specific secretion of the ductless gland
in question": (a) the substance can be shown in the gland and
its efferent blood; (b) after removal of the gland the effects can
be combated by administration of the substance; (c) continued
administration of the substance provides evidence similar to that
recognized as associated with increased function of the gland.

So far as the posterior pituitary hormones are concerned these
postulates have been fulfilled for vasopressin, which is clearly
a product of the hypothalamus acting as an endocrine organ, and
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at least in animals the first two postulates probably apply to
oxytocin. What of the regulatory substances acting on the
anterior pituitary ? The first postulate is fulfilled for each of the
factors or hormones since several workers have collected hypo-
physeal portal capillary blood and extracts of hypothalami and
shown by biological assay the regulatory hormone activities
shown in the table in part I. We have shown that in patients
with hypothalamic disorders gonadotrophin secretion, gonadal
stimulation, potency, and menstruation may return with LH/
FSH-RH therapy and TSH secretion with TRH administra-
tion, and there is abundant evidence of these effects in animal
experiments. We have also speculated that acromegaly might be
due to a hypothalamic deficiency of GH-RIH and have shown
the biochemical effects of replacement. The third postulate is
difficult to fulfil since excess secretion of hypothalamic regu-
latory hormones is rarely recognized. Perhaps one example
would be precocious puberty due to a hypothalamic tumour. We
have fulfilled this postulate for LH/FSH-RH in that we have
induced the biochemical changes and early clinical changes of
puberty when treating prepubertal patients with this hormone.

I suggest that we have enough evidence to justify the use of
the term hormone for these substances and that the hypo-
thalamus should be regarded as an endocrine organ not only
with regard to the hormones stored in the posterior pituitary but
also with regard to those hormones acting on the anterior
pituitary. Sir Archibald Garrod in 1915' speculated that
stimulating and inhibiting hormones would be found, and so far
as the hypothalamic endocrine organ is concerned he was
clearly correct.
Few fields can have changed so rapidly within four years as

has that of the hypothalamic regulatory hormones since the
announcement of the structure of the first in 1969. Great was the

vision of the late Geoffrey Harris who pioneered and estab-
lished the importance of the hypothalamus in control of the
anterior pituitary gland, and the work reviewed in this lecture is
offered as a tribute to him-and I am certain Dr. Goulston would
find this appropriate.

The studies described in this review were carried out in col-
laboration with my many colleagues at St. Bartholomew's Hos-
pital, Professor R. Hall, and colleagues at the Royal Victoria
Infirmary, Newcastle upon Tyne, Dr. S. R. Bloom of the Mid-
dlesex Hospital, and Dr. A. V. Schally of the Veterans Adminis-
tration Hospital, New Orleans. The studies have been supported
by the Joint Research Board of St. Bartholomew's Hospital, the
Peel Medical Trust, and Ciba Laboratories Ltd.
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Summary

A review of 182 cases from the U.S. National Halothane
Study showed the interval to the onset of jaundice after
one exposure to halothane (91 cases) to be slightly shorter
than the interval for those having had multiple exposures
to the agent. These findings are in sharp contrast to other
recently published results. Thirty-three cases of jaundice
after the use ofother anaesthetic agents are also reported.
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Introduction

For more than a decade there has been widespread controversy
over the aetiology of rare cases of unexplained hepatitis after
anaesthesia and surgery. Though there have been sporadic
reports of such cases in the literature for over 50 yearsl18 the
current interest in this problem dates from the widespread use
of modern halogenated anaesthetics, which began in the late
1950s.
Recently a report by Inman and Mushin9 analysing 130 cases

of jaundice occurring after anaesthesia with halothane was pub-
lished in the British Medical Journal. This study was based on
all reports of jaundice attributed to anaesthesia received by the
Committee on Safety of Medicines during 1964-72. These
investigators found "a significant relationship between previous
exposure to this anaesthetic and the rapidity with which
jaundice develops after exposure," and considered this "to
provide strong evidence of a cause and effect relationship
between the use of halothane and jaundice."9 Their data seem
to show "that the interval between the last of a series of halo-
thane anaesthetics and the onset of jaundice is significantl
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