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Abstract

The activity of thres testosterone-metabolizing enzymes (aromatase, 5a-reductase and 5f-reductase) was determined in the quall
brain using the Patkovits punch technique combined with a very sensitive radicenzyme assay. Sex differences and the effects of
gonadectomy and testosterone treatment on the activity of the three enzymes were quantified in eight brain nuctei which are
implicated in the control of various aspects of reproductive behavior and physiology. The aromatase was only present in a few brain
areas in which its activity was strongly controlled by testosteronae. in two brain regions (medial preoptic nucieus and preoptic area in
general) the activity of the enzyme was higher in males than in females. These sex diferences disappeared in gonadectomized
birds and in gonadectomized birds treated with testosterone, suggesting that they might only resuit from ditferent circulating
steroids in both sexes. Howevaer, in the posterior part of the medial preoptic nucleus, there was a strong tendency for the induction of
aromatase by testosterone to be larger in maies than in females. This supports our eariier finding that in the preoptic area, the
aromatase activity is sexuaily differentiated. This differsnce probably has a restricted neuroanatomical localization and could only
be demonstrated by more precise anatomical methods such as immunocytochemistry. The two testosterone reductases (Sa and 58)
showed a more homogeneous distribution in the brain. They were not affected by the hormonal treatments or the sex of the birds
except for the 5f-reductase which was significantly more active in three brain nuclei of the females {ventromedial nucleus of the
hypothaiamus, area hypothalamica lateralis and tuber) by comparison with the males. These sex differences were maintainad
irraspective of the hormonai status of the birds suggesting that they might be organizational in nature. The relation of these enzymes
and their regulation to the control of repraduction is discussed and the usefuiness of this approach combining punch technique and
radioenzyme assay is evaluated.

The metabolism of testosterone (T) in the brain plays a critical
role in the control of many aspects of reproduction including male
sexual behavior and gonadotrophin secretion (1, 2). In the quail
hypothalamus, T can be transformed into estradiol (E,;
are.-atization) and Sa-dihydrotestosterone (Sa-DHT; Sa-reduc-
tion), two metabolites which alone or in combination mimic most
effects of T on reproduction (1, 3-5). In addition, the brain of all
avian species studied so far contains a very active 5f-reductase
which converts T into 5f-dihydrotestosterone (58-DHT) (6-8)
which appears to be devoid of any behavioral or physiological
effects, at least as far as reproduction is concerned (1, 6, 9). The
5p-reductase therefore appears as a metabolic pathway which
inactivates part of the T in the brain. By producing different
amounts of active and inactive metabolites, the metabolism of T is
one of the factors which determines the sensitivity of the brain to
the steroid.

Previous studies on quail from our laboratory have identified

changes in the activity of T-metabolizing enzymes that were
related to the sex of the birds, their age or their endocrine
condition (1, 5, 8, 10-15). These changes are limited to specific
enzymes and brain areas. In each case, however, enzyme assays
had been performed on relatively large brain samples (a few
milligrams) so that the exact neuroanatomical localization of these
changes could not be ascertained. By combining the Palkovits
punch technique (16) with an extremely sensitive radioenzyme
assay, we recently demonstrated that T-metabolizing enzymes
have a very discrete anatomical localization, even within the
preoptic-hypothalamic region (17). In the case of aromatase, this
anatomical specificity could recently be confirmed by immunocy-
tochemistry: aromatase-i yreactive neurons are only found
in specific nuclei or parts of nuclei in the brain (18).

The aim of the present work was to identify more precisely the
brain sites in which the activity of T-metabolizing enzymes is
sexually differentiated and/or modulated by T. The activities of
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