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PITUITARY FUNCTION AND PSYCHOSIS:
CAUSE OR EFFECT?

The changes in pituitary gland function in mental
illness are under intensive study. This is because the
regulation of pituitary function by the brain involves
monoamine neurotransmitters, and changes in
hormonal secretion may thus reflect general fluctu-
ations in monoamine activity in the brain. Char-
acteristic patterns of change of diagnostic and
therapeutic significance may also emerge. Thus,
adrenocorticotrophic hormone secretion and adrenal
corticosteroid activity are enhanced in depression,
largely through the occurrence of additional secretory
spikes of ACTH and the lack during the late evening
or early morning of the normal fall in cortisol
secretion. Dexamethasone is less able to inhibit
ACTH secretion in depression, while a fall in plasma
glucose may less readily induce growth hormone
secretion (Ettigi and Brown, 1977; Gruen, 1978).
Nevertheless, there is no assurance that a mono-
amine neurotransmitter system concerned with
pituitary function is affected in the same way as one
influencing psychic outlook.

Alternatively, pituitary hormones, or the peptide
neurohumors governing their release, may modify
mental function by a direct action on the brain, and
the evidence for this is becoming persuasive. The
direct actions of the releasing factors upon the brain
have been reviewed elsewhere (Donovan, 1978), so
that we need only note that the gonadotrophin-
releasing hormone may also influence sexual be-
haviour, that the activities of thyrotrophic hormone-
releasing factor in depression have merited extensive
clinical trial and that the list of effects of growth
hormone rclease-inhibiting factor (somatostatin) on
brain function is growing. With regard to the
pituitary hormones themselves, prolactin secretion
has long been associated with nursing behaviour in
laboratory animals, while quite recently impotence in
men has been relieved by depression of prolactin
secretion (Franks et al, 1978). Information of this
kind, though fragmentary, takes on added interest
in view of the high correlation between prolactin-
releasing potency and the antischizophrenic activity
of a series of neuroleptics (Langer et al, 1977).

There are also changes in learned behaviour and in
the EEG in animals and man following treatment
with adrenocorticotrophic hormone or =x or 5-
melanocyte-stimulating hormone. The responses are
not mecdiated by changes in adrenal functon, for
fragments of the ACTH molecule virtually devoid of
trophic action on the adrenal gland are also effective.
Likewise, the neurohypophysial hormone vaso-
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pressin has marked effects upon avoidance behaviour
in rats, effects mimicked by variants of the molecule
lacking anti-diuretic potency and antagonized by
treatment with an antiserum to vasopressin (Donovan,
1978; Nemeroff and Prange, 1978).

In considering the physiological validity of such
observations the question arises whether sufficient
amounts of pituitary hormone or releasing factor
normally reach the brain to modify neural activity.
Here new information is of especial value. For a long
time the hypophysial portal blood vessel system has
been regarded as a one-way channel of communi-
cation between the hypothalamus and hypophysis,
although some evidence to the contrary was available.
Hungarian observations, for example, indicated that
blood left the median eminence to re-enter the
hypothalamus, and that surgical removal of the
posterior lobe of the cat hypophysis without inter-
ference with the pars distalis led to severe necrosis of
the anterior lobe (Szentagothai et al, 1962), perhaps
through disturbance of the venous drainage through
the pars nervosa. Others have been puzzled by the
paucity of vessels draining the anterior lobe, and in
a thoroughgoing study of the monkey pituitary gland
Bergland and Page (1978) concluded that while the
entire afferent supply to the anterior lobe was
derived from the portal vessels, the capacity of the
veins draining the adenohypophysis appeared small
when compared to that of the long portal vessels
supplying the organ. It seemed likely that the short
portal vessels could carry blood from the adeno-
hypophysis to the posterior lobe and pituitary stalk,
and back to the hypothalamus. Flesh has been added
to these anatomical bones by the finding that higher
concentrations of prolactin and growth hormone were
present in the intracranial carotid artery of sheep
above the pituitary gland, than in the cervical
common carotid artery (Bergland etal, 1977). Further,
high concentrations of luteinizing hormone (LH),
thyrotrophic hormone (TSH), adrenocorticotrophic
hormone (ACTH), «-melanocyte stimulating hor-
mone and vasopressin were present in the blood
collected from single portal vessels of the hypophyses
of rats, even though the tip of the collecting cannula
pointed toward the hypothalamus and away from the
gland (Oliver et al, 1977). The concentrations of LH,
TSH, ACTH and prolactin fell after anterior
lobectomy. Such findings help to account for the
presence of a variety of pituitary hormones in the
cerebrospinal fluid (Assies et al, 1978; Hyyppa et al,
1978), although passage through the choroid plexus
is also possible (Walsh et al, 1978).

A final significant point concerns the endorphins,
3-lipotrophic hormone (8-LPH) and the relief of pain.
Some 24 years ago Luft and Olivecrona (1955)


https://doi.org/10.1017/S0007125000058888

COMMENTS

reported an unexpectedly great reduction in, or
abolition of, pain in nineteen of twenty-four women
totally hypophysectomized for breast cancer. Pain
relief occurred promptly after operation and was not
due to treatment with adrenal steroid, tumour
subsidence or remission. Much more recently it has
been shown that pain sensitivity in the rat is increased
after adrenalectomy and reduced after hypophy-
sectomy, and that the sensitivity is related to plasma
ACTH concentration (Heybach and Vernikos-
Danellis, 1978). Now, B-endorphin, BLPH and ACTH
seem to be produced in the same pituitary cell, the
release of B-LPH parallels that of ACTH, and, not
surprisingly, the brain opiate receptors bind both
ACTH and p-endorphin. It is thus curious to find that
B-endorphin injected into the periaqueductal grey
matter of rats produces analgesia, while ACTH
causes hyperalgia or hyperaesthesia (Jacquet, 1978).
The opiate antagonist naloxone blocks or reverses the
analgesia, but not the ACTH action. High doses of
naloxone were also beneficial in patients with stupor
or catatonia, where the recurrence of speech and
motor movements was accompanied by a fall in pain
threshold (Schenk et 'al, 1978). Do such observations
reflect a direct action of pituitary factors upon the
brain? Here it may be noted that, alongside their
other actions, the enkephalins and p-endorphin
induce prolactin secretion, so that the correlation
between the anti-schizophrenic action of neuroleptics
and prolactin release may be of even greater con-
sequence. _

Although it would be wrong to argue that abnorm-
alities in the secretion of pituitary hormones lie at the
heart of many psychiatric disturbances, it is hard to
avoid the conclusion that a fresh and thorough look
at the direct actions of pituitary hormones upon the
brain is well-merited.
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