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EDITORIAL

Immune reactions and mental disorders1

Is the immune response altered in mental illness? Conversely, does an immune response affect
mental function? Are any observed changes (both mental and immunological) the result of
aetiological relationships?

The answers to these questions are far from straightforward. The field is complex and evidence
from immunological, psychiatric, psychological and neuroendocrinological studies is still scarce and
fragmentary. On the other hand, studies aimed at finding a linear causal relationship are perhaps
inappropriate for biological interactions between such multivariate systems as the immune system
and the central nervous system (CNS) (Bennette, 1969).

There are, however, good reasons to draw a parallel between the two systems and to postulate
links between them. Both serve functions of adaptation and defence, and both intervene in the
relationship between the individual and the environment. The CNS, the site of emotions,
personality and ego defences, shares the same responsibilities as the immune system which is that of
discriminating between self and non-self and protecting the integrity of the self against intrusions
of non-self. Both systems have flexibility and a diversity of responses that incorporate principles of
recognition, learning, memory and transmission of information.

The immune response can be modified by the state of mind. This is shown by studies with hypnosis
(Black et al. 1963), meditation (Smith et al. 1985) and conditioning (Ghanta et al. 1985).
Psychological experiments in animals have shown that early experiences like stress and separation
can influence the immune response later in life (Solomon et al. 1968; Laudenslager et al. 1983). Also,
direct intervention in the CNS modifies immune response. For example, experimental hypothalamic
lesions in animals decrease lethal anaphylaxis (Stein et al. 1976). A link in the converse direction is
shown by studies with implanted electrodes which have demonstrated direct regulation of the
hypothalamus by an immune response (Besedovsky et al. 1983).

From an accumulation of data such as this, a feedback loop between the hypothalamus and the
immune system has been suggested (Solomon & Amkraut, 1984). The neuroendocrine system, also
involved in the process of adaptation, has been proposed as the link and common path between the
CNS and the immune system. The interaction of these three systems has been supported by studies
on stress (for review, see Farrant & Perez, 1987) and by the close and often interdependent
relationship between the CNS, the hypothalamus-pituitary-adrenal axis and the immune system.

The potential for links between the CNS and the immune system is further suggested by the
presence of receptors for neuro- and other hormones on lymphocytes. Many of these hormones are
able to modify lymphocyte function (see Farrant & Perez, 1987). Bohus (1984) has proposed that
an old model be extended to the immune system. 'Neural messages' are translated into 'hormonal
messages' which then affect various target organs, including the adrenal gland and hence the
lymphocytes of the immune system. Information from target organs can feedback to the CNS,
closing the cycle of homeostatic adaptive interactions.

What are the implications of these interactions for mental illness? The best studied and most clear
evidence comes from investigations done on stress. Stress is known to have a direct effect on
behaviour, neurohormone release and immune response (see Farrant & Perez, 1987). It is
important, however, to avoid a simplistic notion of stress as being the 'cause' of disease, but look
rather at its effect in influencing the expression of disease in the interaction between personality and
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biology of the host. The circumstances where stress is imposed, the environmental, emotional and
social background, as well as the avenues available to the individual for solving or adapting to the
situation have all relevant implications in the responses at behavioural, neurochemical and immune
response levels. The exact nature of the stress, timing and exposure also influence immune
responses. In general, acute stress seems to decrease immune response, but after a period a process
of adaptation can occur, with immune response gradually returning to normal. In certain
circumstances, however, stress appears to enhance the immune response (Cooper et al. 1979).

The emotional and behavioural response to stress is anxiety, both an adaptive and also a
pathological response often involved in the pathogenesis of mental illness. Cortisol emerges as one
of the relevant hormonal factors to account for changes in behavioural as well as in immune
response. There is a direct association between the severity of anxiety and depressive symptoms and
levels of cortisol (Kronfel et al. 1983; Meltzer et al. 1984). There is also a direct relationship between
high levels of cortisol and a decrease in the immune response (Fauci & Dale, 1974). Cortisol
enhances the activity of the serotonergic neurotransmitter pathway which is involved in the
development of anxiety and depressive symptoms (Cowen & Anderson, 1985) and also decreases
immune response. These relationships may account for the decrease in immune competence and the
increased susceptibility to diseases, both in depression and following life events like bereavement
(Bartrop et al. 1977). Although the connection 'stress-cortisol' seems to play an important role,
other neurohormonal mechanisms may also be involved.

Depressive illness may occur in the absence of obvious precipitants or stress. Interestingly, the
association of stress preceding depressive illness tends to occur within six months (Paykel et al.
1969); similarly, the susceptibility to certain somatic diseases, for example, cancer and some
infections, increases within the first six months after the death of the spouse (Jacobs & Ostfield,
1977). Whether decreased immunity following infections, or other somatic disorders involving the
immune system, can trigger a depressive illness by increasing cortisol levels, is still a matter to be
considered. The relationship between Cushing's disease and depression is well known.

There is, however, evidence linking depression with somatic diseases, such as autoimmune
thyroiditis, allergy, diabetes, asthma, multiple sclerosis and rheumatoid arthritis (see Farrant &
Perez, 1987). Depression associated with AIDS is a more complex phenomenon, since in addition
to the reactive emotional element there is sometimes direct invasion of the CNS by the virus.

In cancer, studies have suggested an association with depression. Epidemiological work has
shown that there is an increased risk in developing cancer within the first six months after
bereavement. The theory of immune surveillance as a physiological means of dealing with
malignancy involves cell-mediated immunity, and it has been shown that depression in cancer
appears to be associated with an impairment of cell-mediated immunity (Kronfol et al. 1982; Linn
et al. 1982).

The relationship of the immune system to other psychiatric disorders, e.g. major psychoses, is less
clear (Rodnight, 1986). Early studies linking schizophrenia with an autoimmune disorder could not
be confirmed by Knight (1982).

At first sight, a decrease in immune response following stress appears paradoxical. It may,
however, be a protective mechanism against an excessive defence, that is, against loss of control in
the immune response (Munck et al. 1984). A depressive illness appears equally paradoxical in the
context of stress, unless depression is also considered as a protective mechanism of withdrawal from
increasingly dangerous and noxious levels of anxiety. In this light, depression then becomes part of
the adaptive response of the individual to the environment.

In this adaptation, three independent yet closely related systems - the CNS, the neuroendocrine
and the immune system-are involved. It has been suggested (Bennette, 1969) that in order to
achieve meaningful homeostatic balance, these systems must be in constant dialogue at different
levels. In order to maintain biological identity, however, each system must behave in a state of
functional subordination. The CNS acting as the major controller, translator and integrator, of
stimuli arriving from the environment would also act as the controller of the adaptive response to
the internal environment.
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Breakdown of communication at different levels can lead to alienation (non-adaptive) (Ballieux,
1984). In cancer, for example, the failure of the lymphocytes to recognize changes in cellular identity
may lead to an anonymity of the cancer cells, and hence to their survival. Thus, alienation at the
cellular level implies loss of relevant information indispensible for organizational control. This can
be paralleled at the emotional level by lapses in communication (conscious or unconscious), which
may lead to a denial of stress or internalization of emotions, thus exposing the individual to further
stress.

Much more collaborative work is needed in this field between psychiatrists and immunologists,
but the relationship between immune reactions and mental disorders should not now be
ignored.

MARGARITA PEREZ AND J. FARRANT
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