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Our results corroborate the existence of biased eggs in this
species. Moreover, they lead us to believe that caste deter-
mination is tied to ecdysteroid titre. There appears to be a
level below which eggs are sexually-biased, as is the case
just after hibernation and above which they are worker-
biased. Variations in ecdysteroid titre have also been
recorded in Macrotermes termites eggs® but their destiny is
as yet unknown. Also, after caste determination has taken
place, the sexually- and worker-biased larvae of honey-
bees!? exhibit significantly different ecdysteroid levels.

The roles of JH and ecdysteroids in caste determination can
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be compared. JH is already known to spur brood sexualiza-
tion in Apis' and, in the present case, in Pheidole®. In
Apis**, a great JH increase coincides with caste determina-
tion of queen larvae. In Polistes'’, JH stimulates oocyte
development whereas ecdysterone seems to inhibit it.

A hypothesis based on relative variations of JH and ecdy-
steroids has already been proposed for termites!™!¢, So it
would not be unprecedented if, during caste determination
in social insects, a high JH titre accompanies queen biasing
while a high ecdysteroid titre goes with worker biasing.
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Artificial spawning effected in the fresh water teleost, Cyprinus carpio by clomiphene citrate

S. Kumar and K. Chandrasekhar!

Surgical Research Laboratory, Institute of Medical Sciences, Banaras Hindu University, Varanasi-5 (India), 15 May 1979

Summary. Triweekly i.m. injections of clomiphene citrate (group 1, 25 pg/0.5 ml and group II, 50 pg/1.0 ml) were
administered for a period of 3 months during the preparatory period to female fresh water teleosts exhibiting ovarian
recrudescence, while a control group received 0.5 ml of physiological saline throughout the period of experimentation i.e.,
from February through April. 50 ug clomiphene citrate treatment brought about a steady increase in ovarian size, and
oocytes began to enlarge and mature and finally ovulation took place in April. This is 4 months ahead of their normal

occurrence.

Chemistry of clomiphene citrate. Clomiphene citrate (I-p-
diethylaminoethoxy) phenyl-I, diphenyl-2 chloroethylene
citrate) which is marketed as Clomid® is an established
drug for ovulation in human beings. Its structural formula

is
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For the past-decade or so, much work has been done to
establish the role of clomiphene citrate in the induction of
ovulation in human beings and laboratory mammals. Its
mode of action has been explained by a number of
workers; to cite a few instances” in rats and®>!! in human
females. The findings of these authors and many others
have proved beyond doubt that this drug is a powerful
inducer of mammalian ovulation. But surprizingly only an
isolated reference!” exists as far as its action on fishes is
concerned. This coupled with the fact that artificial induc-
tion of ovulation using chemical inducers is an important
aspect of fisheries development, prompted the authors to
undertake the present investigation.

About 200 fishes, more or less of the same weight and
length, were collected from local ponds in Varanasi (India)
and were acclimatized to laboratory conditions. During this
period they were fed on liver slices. The photoperiod was
maintained 10 light h/10 dark h throughout the tenure of
the experimentation. The fishes were then divided into 3
groups. Group I received fish saline 0.5 ml and formed the
control group. Group II and III received 25 pug/0.5 ml and
50 ng/0.5 ml of clomiphene citrate respectively and formed
the experimental groups. Clomid was administered im.
thrice a week on alternate days for a period of 3 months
from February through April (the normal preparatory
phase of the fish'?). Fortnightly sacrifises of 5 fishes from
each group were made to obtain material for histochemical
studies. However, prior to sacrificing, the fishes were ex-
amined to see whether they spawned by stroking their
abdomen backwards. It was observed that the control fishes
did not spawn on day 90 while the 50 pg-treated fishes
started spawning from day 60 onwards and the 25 pug-
treated fishes started spawning from day 75 onwards.

Histological examination of the ovaries revealed that in the
control fishes the ovaries contained mostly stage I and II
oocytes while in the experimental groups the ovaries had
already become filled with ripe ova. The 50 pg dose of the
drug proved more effective in that it brought about earlier
spawning. The existing data'? brings out its action on
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Changes in ovary after clomiphene citrate administration (Mean + SD)

Time of Mean wt of ovary/100 g b.wt (mg) Percentage of nature Diameter of nature oocytes Percentage of atretic

sacrifice oocytes oocytes

(month) Control 25ug 50 ug Control 25pg  50ug  Control 25ug 50 ug Control 25pug  50ng
clomid clomid clomid clomid clomid clomid clomid clomid

15days 625+205 575 175 345 +141 8.5 17* 30% 25435 325 +56 355 129 4 5% 6.5%*

(February)

30days 650225 1675°+345 1595 +£150 15 29* 45* 226+42 495 £52 475 +35 5 7* 5**

(February)

45 days 1155+175 2625%+305 3695%**+225 17 39* 60* 322+58 575%+45  625%*+72 3 7.5% 7.2%%

(March)

60 days 1485+275 2048*+125 5725%**+250 16 55% 75% 370+352 625%+41  905%*+86 6 6.0% 9.5%#%

(March)

75 days 2095+315 3275%+276 8925%*+275 13 85% 105%% 395439 972*+32 1025**+75 4 5% 12.5%*

(April)

90 days 2548+325 4525*+ 700 9845**+310 20 98* 125%¢  325+21 1195*%+85 1315%*+£55 5 7.5% 14.5%%

(April)

* p<0.05 Significant increase c.f. corresponding confrols.
administrations.

‘gravid’ fishes, while in this study it is shown that Clomid
can be effectively used during the regressed or ‘off-season’
and the fishes can be made to spawn about 4 months in
advance of their normal breeding period (table).
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Radioautographic demonstration of dihydrotestosterone receptor in cultured human fibroblasts
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Summary. Radioautographically, we obtained direct evidence for the localization of *H-dihydrotestosterone binding sites

in cultured human fibroblasts derived from vulvar skin.

Evidence from biochemical studies indicates the presence
of dihydrotestosterone (DHT) receptors in cultured fibro-
blasts derived from human skin®. To our knowledge, DHT
receptors in fibroblasts have not been morphologically
demonstrated. Using a radioautographic method developed
by Weiller et al*, we attempted to obtain direct evidence
for the intracellular localization of DHT binding sites in
cultured human fibroblasts derived from vulvar skin. In the
cytosols of the cells the presence of 8 S receptors was also
examined by sucrose gradient analysis done in parallel
studies.

Materials and methods. 1,2,4,5,6,7-*H dihydrotestostetone,
123 Ci/mmole was purchased from New England Nuclear.
Non-radioactive steroids were from Sigma. Nuclear emul-
sion (Sakura NR-M11), developer (Konidol X), and fix-
ative (Konifix) were obtained from Konishiroku, Co.
Fibroblasts were grown from vulvar skin taken at delivery
from a normal gravid woman after obtaining her consent.

Cultures were maintained in a nutrient medium consisting
of Eagle’s minimum essential medium supplemented with
50 pg/ml of ascorbic acid and 10% fetal calf serum.
Fibroblasts had undergone 5-10 passages at the time of the
experiments. For 48 h preceding experiments, fibroblasts
were treated with a medium containing charcoal-treated
serum in place of the regular serum. Charcoal-treated
serum was prepared according to the method of Griffin et
al”>.

Sucrose gradient analysis. Fibroblasts grown to confluence
were collected with a rubber policeman, suspended in 2-
3 ml of cold TED buffer (10 mM Tris-HCI, 1.5 mM EDTA,
and 0.5 mM dithiothreitol), and homogenized in a glass-
glass homogenizer. The cytosol fraction was obtained after
centrifugation at 105,000 x g for 60 min and incubated with
5 nM 3H-DHT with or without the addition of a 500-fold
excess of unlabeled hormone for 2 h at 0-4°C. The
incubate was layered on to a linear 5-20% sucrose gradient



