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Delayed Circadian Rhythms and Pars Tuberalis
Dysfunction in Mood Disorders

Daniel F. Kripke
Department of Psychiatry, University of California, San Diego, CA, USA

Professor Lee’s discussion of circadian misalignment associat-
ed with bipolar disorder explained the convincing evidence that
circadian rhythm phase delaying is associated with bipolar disor-
der [1]. Indeed, much objective evidence indicates behavioral as-
sociation, as well as evidence of causality, both for bipolar disor-
der and for unipolar major depressions. The skin fibroblasts
from bipolar patients grown in tissue culture in-vitro had longer
free-running circadian periods [2]. Moreover, the subjective
chronotype (e.g., degree of delayed sleep phase) of bipolar pa-
tients predicted their response to lithium, with the more delayed
patients having poorer responses [3]. This corresponds to other
evidence from cell cultures that depressed patients have longer
intrinsic circadian rhythms in vitro [4]. Associations with partic-
ular genetic polymorphisms have been suggested. In a broader
sense, massive genome-wide association studies and Mendelian
randomization analyses confirmed the causal role of genetic
polymorphisms in circadian rhythm characteristics and resultant
mood variations [5].

The responses of bipolar patients to morning bright light ther-
apy, wake therapy, and imposed sleep schedule advances confirm
the relevance of circadian interventions to therapeutic manage-
ment [6,7].

It has been suggested that morning bright light, by suppressing
morning melatonin, facilitates hypothalamic pars tuberalis re-
lease of thyrotropin (T3) into the hypothalamus, with subse-
quent regulation of pituitary gonadotropins and ACTH [8].
Lack of adequate light or too much light at unfavorable times
may lead to pars tuberalis dysfunction.
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Professor Lee’s group has introduced a novel model of the rela-
tionships of circadian phase advances and delays to depression
and mania among bipolar patients. In his Figure 3, he proposed
a satisfying explanation for the surprising peaks of major depres-
sions and suicides in the spring and early summer months, with
peaks of mania observable at almost the same time or only a bit
later in the year than depression [1]. Although dawn appearing
earlier in the spring might seem antidepressant for many winter-
depressed patients, by increasing morning therapeutic bright
light, those most severely phase-delayed might experience in-
creasingly early dawn as exacerbating phase delays, making de-
pression more severe by exacerbating pars tuberalis dysfunction.

The more morning daylight delays a patient’s phase-response
curve, the more some depressed patients might experience in-
creasingly extreme phase delays: thus increased depression. As
Professor Lee suggested, extreme phase delays may conversely
function as phase advances such as those he has found associated
with a switch to mania. Thus, the bright mornings of spring and
early summer might account for the observed peaks of depres-
sion and mania in spring and summer. The sudden spring intro-
duction of the daylight-savings time-reference may contribute to
triggering spring-summer exacerbations.

The remarkable observations of Professor Lee’s group should
be replicated and extended by other clinicians. The valuable
ideas suggest key considerations in optimizing the treatment of
bipolar disorders. Perhaps young Korean investigators are be-
coming the leaders in this field. Much more clinical investigation
is needed to detail the circadian phase abnormalities associated
with bipolar exacerbations, to increase our understanding of the
malsynchronization developing between various circadian func-
tions, and to explore the role of pars tuberalis dysfunction in bi-
polar and unipolar mood disorders.
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