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Summary

The study of neurohypophyseal function in various neuropsychiatric diseases is interesting because:
(1) The main neurohypophyseal peptides vasopressin (AVP) and oxytocin (OT) share by themselves mod-

ulatory influence on behavior.

(2) Hypothalamo-posterior pituitary axis is directly influenced by modifications of central neurotransmitter

metabolism involved in behavior control.

Influence of neurohypophyseal peptides on human be-
havior

Following the pioneering work of David de Wied
(1965) [ 1] in the rat, many studies have been devoted
to the effects of AVP, OT and their analogues or
antagonists on animal behavior. AVP and OT seem
to modulate in opposite direction memory and learn-
ing processes: VP facilitates passive avoidance be-
havior and increases resistance to extinction of active
avoidance behavior while OT induces opposite ef-
fects [2]. Our studies in normal middle-aged men [3]
and in four patients suffering from post-traumatic
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amnesia [4] confirmed this stimulating effect of AVP
in humans and initiated many clinical studies regard-
ing the stimulatory influence of AVP or its structural
analogues on various cognitive parameters [5,6]. In
general, this stimulatory action has been confirmed in
the absence of major psychological or neuronal de-
terioration and in the presence of ‘average’ baseline
memory performance, leaving room for a significant
improvement in psychometric test scores. This ac-
tion on memory could be due to better focusing of
attention, as has recently been shown for normal
middle-aged men [7]. It can be also related to mood
improvement, and increase of ‘sociability’ [6]. Thus,
unexpected hypomanic episodes, consistent with the
stimulatory effect of this peptide, have also been ob-
served in two women by one of us (M.T.B.). Fur-
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thermore, the stimulatory influence of AVP has been
confirmed in studies using the paradigm of endoge-
nous, ‘cognitive’ cerebral evoked potentials, and
more specifically the Contingent Negative Variation
(CNV) an electrophysiological phenomenon which is
related to anticipation, motivation and regulation of
complex behaviors. AVP infusion prevented the
spontaneous diminution of CNV amplitude during
the testing session [8].

The influence of OT was studied several years after
that of AVP. The positive effect of OT on maternal
behavior [9] and social affiliation [10] and its inhib-
itory action on cognitive parameters (the opposite of
that of AVP) [11] were already well demonstrated in
the rodents. In the human, this inhibitory action on
memory was confirmed by Ferrier et al. [12] and by
our team who found a modest but significant effect
in certain psychometric tests in normal men [13].
The same study showed that OT infusion induced a
decrease in CNV amplitude and an increase in the
post-imperative positivity, which persisted one week
after the day of infusion [12]. This action was the
" basis of various attempts at treatment of obsessive
compulsive disorder by OT [14,15]. Temporary ob-
jective and subjective memory impairment has been
observed during pregnancy [16] and post partum
period [17]: although the role of increased endoge-
nous OT has been suspected, no significant correla-
tion was however found between OT levels and the
intensity of cognitive deficits [17]. Interestingly, the
central action of some steroids, particularly proges-
teron, could involved a step of modification of cen-
tral OT release [ 18] and modulation of brain recep-
tors [19] for whom homologous regulation has been
recently described [20].

Neurohypophyseal hormones in psychopathology

Therapeutic attempts

These psycho-physiological properties of AVP and
OT have been applied in the treatment of amnesic
and ‘hypermnesic’ syndromes. Thus, exogenous AVP

was tested in patients with memory problems (Alzhe-
imer’s disease, post-traumatic amnesia, Korsakoff’s
syndrome, schizophrenia, aging) with a number of
positive results [6]. Previously, exogenous OT which
is hypothesized to have amnestic-like properties,
have been applied in the treatment of a patient with
severe obsessive-compulsive disorder (see above) —
which may be seen as an ‘hypermnesic’ dysfunction.
Although encouraging, such results did not yet allow
a strict therapeutic strategy for managing dysmnesic
problems.

Physio-pathological approach

In numerous mental disorders, dysfunctions of
AVP/OT balance were discovered.

Major depression. Infusion of hypertonic saline is
accompanied by AVP release into the blood: this
secretion is diminished in depressed patients as com-
pared with controls, although the basal peptide lev-
els are similar [21]. At variance, we have recently
been able to show that the basal level of AVP-
neurophysin was significantly lower in a group of
major depressive patients than in a group of age-
matched controls [22]. Moreover, in a recent study
comparing 12 male depressed patients to 14 normal
males, we not only confirmed a lower basal AVP-
neurophysin level but also a reduced response to
apomorphine [23]. '

Studies performed on the CSF confirmed this dim-
inution of AVP levels in depressed patients, although
no correlation existed between the intensity of the
depressive symptomatology and the reduction in
AVP levels [24].

We have also been able to confirm a reduction in
the CSF concentration of AVP-neurophysin in a
group of eight patients with unipolar depression (aged
37-50) as compared with a group of 12 patients
without neuropsychiatric disorders (aged 29-61)
[25].

Mania. Incontrastto observations in depression,
the first studies of Gold [21] showed hyperreactivity
of AVP secretion into the blood in manic patients.
We also found an elevation in the concentration of



neurophysins in the CSF in patients with bipolar
affective disorder as compared with patients with
unipolar depression and controls [26]. Later, we were
able to test a patient during a major depressive epi-
sode and subsequently during his first manic episode,
both basally and during a test of neurohypophyseal
activation by apomorphine. The basal plasma level
of AVP-neurophysin as well as the response to apo-
morphine were much higher when this patient was in
the manic phase [27]. This increase in basal AVP-
neurophysin was confirmed ina larger study of 50
psychiatric patients including five manic patients
[28].

Schizophrenia.  There is no consensus concerning
AVP secretion in schizophrenia. Van Kammen et al.
[29] found reduced levels in the CSF while Beck-
mann et al. [30] found normal levels; we ourselves
found reduced levels of AVP-neurophysin [25] in
agreement with the former authors. By contrast, other
studies have shown that psychotic schizophrenic pa-
tients excrete less urine following water loading than
controls, which could be secondary to AVP hyper-
secretion [31-33].

OT concentrations in the CSF have been studied
by Beckmann et al. [30], who showed elevated lev-
els in schizophrenic patients, regardless of neurolep-
tic treatment, as compared with controls. The pre-
vious year, we had also shown an elevation in the
levels of OT-neurophysin in the CSF as compared
with a control group [25].

We recently confirmed the CSF findings at the
peripheral plasma level. Nine schizophrenic males
(age 28.4 + 3.5 years) showed a definite elevation in
plasma OT-neurophysin as compared with 14 age
(24.3+0.9 years) and sex-matched volunteers:
2.8+0.7 ng/ml and 1.1 + 0.2 ng/ml, respectively. By
contrast, apomorphine stimulation, which signifi-
cantly elevated both types of neurophysins in the
controls, was ineffective in the patient group [34].

Thus, in contrast to the results regarding AVP,
there seems to be a consensus regarding hypertonic-
ity of the OT system in schizophrenic patients.

Anorexia nervosa. Work by Gold and Robert-

135

son’s group [35,36] has shown that there may be a
central dysregulation of AVP secretion, since the
normal positive correlation between plasma osmola-
lity and AVP concentration was not observed in the
anorectic. This anomaly might also be attributed to
a disturbance in effective intravascular volume due to
weight loss. However, in the same study, the authors
showed that the same patients, having normalized
their weight but conserving their psychopathology,
showed the same absence of correlation and thus the
same disturbance. By contrast, in patients cured psy-
chiatrically and having returned to normal weight,
this significant correlation returned, reflecting the fact
that the equilibrium between the hypothalamo-
neurohypophyseal system and the state of hydration
of the organism had been re-established. Thus, this
study suggests a link between dysfunction of AVP
secretion and a psychiatric disturbance in these
cases.

The concentration of OT in the cerebrospinal fluid
(CSF) is reduced in anorectics as compared with
controls, while the opposite is found in bulimia [37].
Since OT is released after feeding in normal individ-
uals and since ‘normal’ OT central function is nec-
essary to impair consolidation of aversely condition
behavior, the low CSF OT levels in those patients
may reflect their persistently low food intake and
could exacerbate their tendency for perseverative
preoccupation with adverse consequence as postu-
lated by Demitrack et al. [37].

Obsessive-compulsive disorder. Recent studies by
Gold’s group [38] showed increase AVP secretion in
patients with obsessive-compulsive disorder which
may be related to their obsessional preoccupation
[39] sincein adolescents and children with obsessive-
compulsive disorders, AVP CSF levels were signifi-
cantly, negatively correlated with several ratings of
obsessive-compulsive symptoms severity while OT
was positively correlated with depressive symptoms
[40]. Interestingly, we have previously shown an in-
crease in OT-neurophysin in obese [41] and in al-
coholics [42] patients: two conditions known to be
often associated to depression.
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Moreover, preliminary findings suggest that the
clinical effectiveness of fluoxetine (a blocker of sero-
tonin reuptake) for treatment of obsessive-compul-
sive disorders involves a decrease of central vaso-
pressin synthesis [43].

Conclusions and perspectives

Various neuropsychiatric disorders are accompa-
nied by modification in the central or peripheral se-
cretion of these AVP and OT neuropeptide systems.

It is possible that this represents merely one of the
numerous neuroendocrine consequences of the bio-
chemical perturbations underlying psychiatric illness.
According to this hypothesis, the study of neurohy-
pophyseal function is interesting, on the one hand, as
a marker of these anomalies (a ‘window to the brain”)
and, on the other hand, to understand certain anom-
alies of electrolyte and water balance observed in
patients.

It is also possible that the perturbations observed
peripherally may be an indirect reflection of certain
states of central hyper- or hypo-secretion of neu-
ropeptides which might, then, be closely linked to the
genesis of the behavioral abnormality. It is, in fact,
interesting to note that the anomalies of endogenous
function described here are generally in agreement
with our knowledge of the actions of the exogenous
peptides on behavior, i.¢., global stimulant effect of
AVP and global inhibitory effect of OT.

We are currently developing a conceptual frame-
work which tries to integrate the various changes in
AVP and OT levels observed in several psychopatho-
logical conditions. According to this model, AVP
and OT could act on two different psychological di-
mensions. Vasopressin levels could relate to a gen-
eral concept of stimulation, particularly of mood and
cognition, and OT levels to a general céncept of
dissociation, with delusions, hallucinations, incoher-
ence or loosening of associations as particular symp-
toms.

The study of those perturbations could form part

of an avenue of research devoted to the possibility of
modulating the endogenous release, perhaps even of
blocking the central action of these neuropeptides by
the use of peptide antagonists or by intervening at the
level of biodegradation using enzyme antagonists.
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