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to be the better explanation because in any given
group of eggs containing both fertilized and un-
fortilized ova it was possible to observe many
unfertilized eggs in which spermatozoa had pene-
trated deeply into the zona pellucida but had not
reached the perivitelline space.
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Ovulation induced in Frog with
Mammalian Hormones

Wz have reported elsewhere! that fertilizable eggs
for embryological studies can be obtained satis-
factorily from the ubiquitous Indian skipper-frog
(Rana cyanophlyctis Schn.). Homoplastic parenteral
injections of 4-5 pituitary glands into gravid test
animals brought forth viable eggs after 12-15 hr.
It was our object to find out if mammalian hormones
could also induce these frogs to ovulate, as there is
conflicting opinion about the action of gonadotrophins
on female frogs. Rugh? noted in this connexion that :
“In general, the Anura will respond to pituitaries
from other Amphibia but not from mammalian ex-
tracts of the pituitary hormone”. However, Creaser
and Gorbman® quoted authors reporting ovulation
in two species of Rana induced by mammalian
hormones. Whereas many workers have reported
failure to induce Rana pipiens to ovulate with
mammalian gonadotrophins, Wright and Hisaw*
appear to have succeeded with mammalian pituitary
gonadotrophins. Owvulation has been brought about
in frogs using testosterone, progesterone and adrenal
cortical hormones®¢. Chang and Witschi? suggested
that cortisone and adrenocorticotrophic hormone play
a supporting part in the process of ovulation in
R. pipiens and that the ovary should be brought to a
threshold by implanting one or two pituitary glands
to enable the supporting agent to work. It has been
assumed in explaining this action that the process of
ovulation is caused by the high follicular cestrogen
content, which in turn releases adrenocorticotrophic
hormone from the pituitary, the latter activating the
adrenal cortex to secrete cortisone which assists in
ovulation.

We have been using an array of mammalian
hormones to study the reaction of local frogs. The
breeding season of these frogs coincides with the
onset of monsoon showers (June—September) and we
have not noticed any winter breeding in the skipper-
frog. Our experiments started in September 1957
and are being continued. It was found that a paren-
teral injection of two gravid pituitary glands of the
skipper-frog homogenized in distilled water is not
normally capable of making these gravid frogs spawn
or yield viable eggs on stripping ; they require four or
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more glands ‘as stated above. But two glands, when
injected with 0-625 mgm. of cortisone acetate (Glaxo),
mado 70 per cent of the test animals spawn and
yiold viable eggs on stripping within 20 hr.; with
only one gland, it takes longer for the frogs to
yield eggs. Similar experiments using combinations
of two glands with adrenocorticotrophic hormone
(Dumex), serum gonadotrophin (‘Antex’: Dumex),
chorionic gonadotrophin (‘Physex’ : Dumex ; ‘Antui-
trin S : Parke Davig), follicle-stimulating hormone
(Armour), luteinizing hormone (Armour), progesterone
(‘Luteostab’ : Boots), methyltestosterone (Boots),
growth hormone (‘Somar’: Armour) and thyroid-
stimulating hormone (Armour) respectively have been
tried on the skipper-frog. The frogs spawned within
20-22 hr. after receiving these hormones in combina-
tion ; those receiving particularly ‘Antuitrin S°,
luteinizing and growth hormones in combination
spawned profusely. The eggs hatched out into tad-
poles after fertilization. Apart from controls injected
with progesterone and testosterone, other frogs
receiving equal quantities of the other mammalian
hormones did not spawn or yield viable eggs on
stripping. It is extraordinary that frogs which do
not normally ovulate and spawn with mammalian
gonadotrophins should have reacted when growth
and thyroid-stimulating hormones were used in com-
bination with pituitary glands of the same species ;
these hormones are not known to be ovulating agents
and this is probably the first report of these two
hormones functioning as augmenting agents. That
the growth hormone does not contain any ovulating
factor was ascertained : it does not produce any
ovulation in the skipper-frog when used in association
with trypsin-digested frog pituitary gland in which
the LH-factor has been destroyed or inactivated.

Three important results emerge from these bio-
assays. First, we are able to confirm the observation
of Rugh?, since our frogs also are refractory to
mammalian gonadotrophins, differing thereby from
those of Wright and Hisaw*. Fertilizable eggs can thus
be obtained by homoplastic pituitary injections or by
the use of synergic agents such as cortisone or growth
hormone. Secondly, while it may be true that adreno-
corticotrophic hormone and cortisone function in the
chain reaction, as assumed by Chang and Witschi?,
the tests conducted by us lead us to infer that
hormones unconnected with ovulation may also act
as augmenting agents. Thirdly, androgen and pro-
gesterone can bring about ovulation in our frogs and
can also act as augmenting agents. Details of these
experiments will be published elsewhere.
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