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Abstract

This review was begun with the general interpretation of oncogenic mechanisms, G protein-coupled
receptors and pineal-adrenomedullary relations. After an explanation of amine hormones, enzymes for
synthesis and metabolism of melatonin and adrenaline and their relationship to BH4 and mitochondria,
and furthermore, histories about peptide hormones, endogenous opioids and their effects (including
those on the pupillary light reflex) were briefly explained. Our own experimental results on relations
between the pineal and the adrenal medulla under nociceptive stimuli —the existence of endogenous
opioids and changes that occurred under experimentation— were described. Next, after a brief mention
of the history of findings on cGMP- and cAMP-related mechanisms related to the effects of melatonin
in addition to their relationship to immunocytes, details on BH4 which is one of the focal points of this
paper, were described. The role of BH4 as a cofactor required for the enzymic synthesis of biogenic
amines was established by around 1974, after a long basic research effort from 1950s by Kaufman et al.
Concurrently with a series of experimental neuroendocrinological studies on the hypothalamus, pineal
and adrenal medulla by the Quay’s group in the late 1970s, Fukushima and Nixon reported high levels
of BH4 in those tissues in 1980. In 1979, Ziegler and Kokolis also reported high blood levels of BH4 in
all cancer patients examined. Furthermore, in the review by Ziegler in 1990, the process by which the
importance of BH4 in the hematopoietic tissue and immune responses was elucidated was described in
detail. 1990-91 findings regarding the relationship between BH4 and NO synthesis were mentioned, as
was a brief mention of natural killer cells, their circadian rhythm and the influences by melatonin and
adrenaline.
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