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Steroid metabolism in target related to nuptial plumage
production in the Baya weaver bird
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Abstract. To elucidate the possible utilization of gonadal sex hormones by the
nuptial plumage producing skin, histochemical localization of 3P-, 3a- and 17Phydroxysteroid dehydrogenases was carried out in the skin from crown region
(characterized by bright yellow plumage) and ventrum, and testes of the Baya weaver
bird Ploceus philippinus (L) during the breeding phase. Results indicate higher
activity of 17P-hydroxysteroid dehydrogenase in the crown skin, when testosterone
was used as substrate. Possibly, skin from the crown region actively metabolizes
androgens and this in turn is correlated to the production of nuptial plumage.
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1. Introduction
It is a generally accepted concept that the accessory sex organs and secondary
sexual characters of vertebrates are under the control of sex hormones. Sexual
dimorphism of birds could be genetically determined (as in house sparrow) or
hormone mediated. As in human skin cytosol (Mowszowicz et al 1981), androgen
receptors have been reported in the uropygial glands of male ducks (Daniel et al
1977) which would be quite typical of an androgen target site. Interestingly, an
extragonadal direct effect of luteinizing hormone (LH) on the seasonal plumage
changes has been proposed in the orange weaver finch Euplectes franciscanus
(Witchi 1950) and Indian weaver bird Ploceus philippinus (L) (Thapliyal and
Tewary 1961, 1963 ; Thapliyal and Saxena 1961). It would be noteworthy to find
out the advantage of gonadotrophic control over gonadal steroids in the formation
of nuptial plumage in the weaver birds. The present work was aimed at finding
out whether the crown skin producing bright yellow nuptial plumage of the Baya
weaver bird is capable of utilizing gonadal hormones.
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2. Material and methods
Adult male Baya weaver birds Ploceus philippinus (L), were shot down in Vidyanagar University Campus during their breeding phase (August/September). Part
of the defeathered skin from the crown region and ventrum (ventral normal
colour skin) was fixed on the AO cryostat chuck maintained at ~ 20°C. Testes
of the same birds were also fixed in the cryostat. Sections (12 fim thick) were
cut on the microtome and sections were processed for the demonstration of 3fJhydroxysteroid-dehydrogenase (3fJ-HSDH; Wattenberg 1958); 3a-hydroxysteroiddehydrogenase (3 a-HSDH; Balough 1966) and 17p-hydroxysteroid-dehydrogenase
(17fJ-HsDH ; Kellogg and Glenner 1960). The pH for 3a-HSDH incubation medium
was maintained at 7· 7 (Ambadkar and Kotak 1978). The control sections in all
cases were incubated in media devoid of hormones.

3. Results and discussion
The enzyme intensities have been graded as under :
- Nil,

+ minimum, + + moderate, + + + maximum.

In all the three enzymes studied, epidermis revealed more activity than the dermis,
both in crown as well in ventrum.
3·1. 3fi-HSDH (pregnenolone)
Activity in the ventrum was nil (-, figure 5) and in the crown skin, moderate
(+ +, figure 2). Probably, interconversions involving proandrogens may occur
in the crown skin. Testes exhibited high intensity (+ + +, figure 6) being more
or less uniform in the Leydig cells and the seminiferous epithelium. Possibly, the
Sertoli cells play an important role in androgen synthesis as the interstitial cells.
It is now widely accepted that the Sertoli cellsproduce steroids that may influence
spermatogenesis (Bentley 1976). This aspect in the Baya weaver bird, however,
would demand more extensive seasonal investigations, particularly prior to, during
and post-reproductive phases vis-a-vis lipid cycle in the testicular compartments.

3 ·2. 3a-HSDH (androsterone)
Pattern of localization was more or less same as in case of 17 fi-HSDH (testosterone) but the intensity was weak (+, figure 3). To a lesser extent, interconversions between 6,5-3 hydroxysteroids and 6, 4 3-ketosteroids may occur in the
crown skin (e.g. androsterone to testosterone). Testes and ventrum showed
practically no activity.
3·3.

17fi-HSDH (testosterone and estradiol)

Both, the ventrum and crown skin, showed minimum (+) activity with estradiol
as substrate. The female sex hormone does not seem to be metabolized by the
integumentary regions. As against this, the enzyme localization with testosterone
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Figures 1-3. Sections of Baya ski n from crown regio n ( x 50). 1.
(testosterone) shows intense reactio n in the epidermis . 2. Moderate
(pregnenolone) activity. 3. 3 a -HSDH (androsterone ) appears lesser.

17p-HSDH
3P -HSD H
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Figures 4-6. 4 and 5. Ventrurn (f--~, rest is pith. tissue) reveals 'feeble 17pHSDH (testosterone) and 3,Q-HSDH (pregnenolone) localization ( x 100). 6. T.S.
of testis shows high 3,Q-HSDH (pregnenolone) in the seminiferous epithelium ( x 50).
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revealed moderate to high activity (+ +, + + +) in the crown skin (figure 1) and
minimum (+ ) in the ventrum (figure 4). There is thus good likelihood of l7-QHsteroid to l7-ketosteroid (androgens) turnover in the skin from the crown region
(e.g., testosterone to androstenedione or vice versa), whereas the ventrum appears
to be hypo-sensitive in this regard. Testes exhibited moderate enzyme localization, once again, the seminiferous epithelium and interstitial cells displayed no
visible distinction at this time of the year.
In the South African weaver finches, the yellow and black breeding plumage
is believed to be. under the control of LH (and not androgens) since castration
has no effect on plumage change. Also, administration of anterior pituitary
extracts to females or non-breeding males, castrate or intact, is followed by the
appearance of dark feathers (cited from Turner and Bagnara 1976). However,
Ralph et al (1965) have demonstrated that there is no direct action of LH on
changes in feather colour in these birds. Besides, in castrated birds, augmented
output of adrenocorti co androgens cannot be ruled out. That avian skin is capable
of sex steroid hormone interconversions can be seen from the study on Sebright
cocks (George et al198l). These workers have suggested conversion of testosterone
to estradiol by skin which is responsible for the typical female feathering trait of
males. Other target sites too possess such property; in drakes for example,
testosterone is rapidly converted to dihydrotestosterone (DHT) in target organs
(Horst and Paulke 1977). Our present report does not permit a conclusive
comment on the involvement of androgens in nuptial plumage production. However, it is apparent that the target skin (nuptial plumage producing crown region)
is endowed with relatively greater ability for steroid hormone metabolism than the
non-target areas.
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