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Effect of Progesterone on the Testis, Thumb Pad and Pars
Distalis of the Skipper Frog, Rana cyanophlyctis (Schn.)
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Effects of intramuscular injection (10 pg and 100 pg progesterone, on
alternate day for 14 days) on the testis, thumb pad and pars distalis of pitui-
tary gland in Rana cyanophlyctis were studied. Progesterone treatment at both
the dose levels resulted in the arrest of spermatogenesis, significant decrease
in the relative weight of testes, tubule diameter, Leydig cell nuclear dia-
meter, AB5-38-hydroxysteroid dehydrogenase and Glucose-6-phosphate
dehydrogenase activity, height of thumb pad epidermis and glandular
epithelium, and a significant increase (P <0.05) in length and accumulation

of granules in B2 cells.

The results suggest that progesterone has

antigonadal effect at the given dose levels.
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Introduction

Effects of progestational compounds on
the functions of testis have been studied
in many mammalian species (Jackson &
Jones 1972). It is reported that proges-
terone induces inhibitory effects similar
to those produced by estrogens on the
testis of mammals (Kar & Setty 1965).
The report on the effect of progesterone
on the testis of anurans is limited to a
single species, Rana hexadactyla (Kasi-
nathan & Basu 1975, 1977); this hormone
is shown to arrest spermatogenesis. Estro-
gens induce arrest of spermatogenesis
and cause regression of Leydig cells in

Frog spermatogenesis, Leydig cell, Pituitary

anurans (Saidapur & Nadkarni 1975a,
Rastogi & Jela 1980, Kanamadi & Saida-
pur 1982). Atrophic changes induced by
estrogen in the testis are accompanied
by changes in B2 cells of the pars distalis
(Kasinathan et al. 1977, Masood Hussain
& Saidapur 1982). 1t is not known whether
the effect of progesterone on B2 cells in
anurans is similar to that produced by
estrogens. The effect of progesterone on
spermatogenesis, Leydig cells, pars distalis
cytology and changes in the thumb pads of
the Indian skipper frog, Rana cyanophlyctis
is reported in the present study.
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Materials and Methods

Adult male frogs, R. cyanophlyctis, were
collected from areas around Dharwad
city during April, prior to the commence-
ment of breeding season. R. cyanophlyciis
exhibits a continuous type of spermato-
genesis and as such the testes contain
active cell nests of different stages and
spermatozoa all round the year (Saidapur
& Nadkarni 1975b). The frogs were
acclimatized to the laboratory conditions
for one week before they were used. They
were maintained in aquaria and were
fed on alternate day on the minced frog
thigh muscles. They were divided into
three groups, each consisting of eight
animals. Each frog in group I and II was
injected (i.m.) with 10pg and 100 pg
progesterone (dissolved in 0.1 ml olive
oil) respectively. Group III (controls)
received 0.1 ml olive oil injection each.
The injections were given on alternate
day for 14 days (a total of 7 injections).
The frogs were autopsied 24 hr after the
last injection and the weight of body and
that of testes was recorded. The left
testis and both the thumb pads were
fixed in Bouin’s fluid, embedded in para-
ffin, sectioned at 5pm and stained with
hematoxylin-eosin. The right testis was
used for histochemical demonstration of
A®-38-hydroxysteroid dehydrogenase

621

(A®-38-HSDH) and Glucose-6-phosphate
dehydrogenase (G-6-PDH) activities. The
testes were rapidly frozen in dry ice
vapours and 14 um thick sections were cut
in a cryostat maintained at —18°C; A®-38-
HSDH activity was demonstrated accor-
ding to the method of Baillie et al. (1966)
and G-6-PDH, by the method of Bara
(1965). The intensity of enzyme activity
was visually graded (table 1)

The diameters of round seminiferous
tubules, randomly selected from different
regions in the cross sections, and the
nuclei of Leydig cells were measured with
the help of ocular micrometer (table 1).
The number of cell nests belonging to
different stages was counted from 20
cross sections of each testis. Atleast five
animals in each group were used in the
study. The number of cell nests was ex-
pressed as average number of cell nests/
stage/tubule cross section (table 2). The

spermatogenetic  stages were designated
as follows:
Stage 0 Primary spermatogonia

Secondary spermatogonia (less
than 10 cells in a nest)

Stage I Secondary  spermatogonia
(more than 10 cells in a nest)
Primary spermatocytes
Secondary spermatocytes
Spermatids

Stage 1

Stage TII
Stage IV
Stage V

Table 1 Effect of progesterone on the testis of Rana cyanophlyctis

Mean testes wt,

Mean diameter (#m + SE) Enzyme activity*

Group & treatment
(mg/100 gm Testis tubule Leydig cell  G-6- AB3-3--
g%dy wt) -+ nucleus PDH HSDH
Controls 185.59-+13.04 250.4410.9 4.8 +0.14 +++++ +++
Treated with 10 pg 122.754-12.97 221.44.5.46 3.8 4-0.13 ++ ++
progesterone P<0.05 P<0.05 P <0.05
Treated with 100 pg 120.004-8.91 202.74-6.12 3.96-+0.07 ++ ++
progesterone P <0.05 P <0.05 P <0.05

*Intensity of reaction is visually graded from + to 4+ -++, + denotes trace reaction and +++++

maximum reaction

Means of control and treated groups were compared using Student’s ¢ test and judged significant if

P <0.05
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Table 2 Effects of progesterone on spermatogenesis in R cyanophlyctis

Group & treatment

Number of cell nests/seminiferous tubule cross section + SE

Stage 0 Stage I Stage II Stage III  Stage IV Stage V
Controls 4.1440.82 5.1240.49 4.2640.23 5.624+0.23 1.5940.2 0.92+0.21
Treated with 10 pg 3.75+0.45 3.73+0.12 3.17+0.30 4.10+0.21 1.2840.1  0.7740.08
progesterone NS P<0.05 P<005 P<O0.05 NS NS
Treated with 100 pg 3.3340.22 3.62+40.11 2.6530.21 3.4840.40 1.5140.07 1.0540.07
progesterone NS P<0.05 P<0.01 P < 0.01 NS NS

Means of control and treated groups were compared using Student’s ¢ test and judged significant if P<0.05

Pituitary glands were fixed in Bouin-
Hollande-sublimate, embedded in paraffin
and sectioned at 4 um and stained as
follows (van Oordt 1974).

() Alcian blue-PAS-Orange G (AB-

PAS-OG)

(2) Cleveland and Wolfe’s trichrome

(3) Aldehyde fuschin+Halmi’s coun-

ter stain

(4) McConaill's lead hematoxylin.

The nuclear diameter and maximum
cell length of 100 randomly selected B2
cells of pars distalis were measured from
each group. The results were statistically
analysed by Student’s ¢ test.

Results
Testis

The testes in controls exhibited normal
spermatogenesis, and the active cell nests
containing all the spermatogenetic stages
(Stage 0-V) were present in the semini-
ferous tubules. Sperm bundles were
attached to the Sertoli cells and some free
spermatozoa were seen in the lumen of
the tubules. The Leydig cells were abun-
dent and their nuclei were round and
hyperchromatic (figure 1). The changes
in the relative testes weight, seminiferous
tubule diameter and Levdig cell nuclear
diameter following progesterone treat-
ment are summarised in table 1, There

was a significant decrease (P < 0.05) in
the relative weight of the testes, semini-
ferous tubule diameter and Leydig cell
nuclear diameter in both the groups of
progesterone treated frogs as compared
to those of controls. The Leydig cell
nuclei were shrunken and hyperchromatic
in both the treated groups (figure 2). The
seminiferous tubules of progesterone
treated frogs contained cell nests showing
all spermatogenetic stages (0-V). How-
ever, there was a significant (P < 0.05)
decrease in the number of cell nests con-
taining secondary spermatogonia and
primary spermatocytes (table 2).

Intense G-6-PDH (figure 3) and mode-
rate A®-38-HSDH (figure 5) activity was
observed in the testis of controls. There
was a marked reduction in the activity of
G-6-PDH (figure 4) and A®-38-HSDH
(figure 6)in the testis of progesterone
treated frogs. There was no difference in
the intensity of the activity of these
enzymes in the testes of frogs treated with
10 pg and 100 pg of progesterone.

Thumb Pads

The mucous glands in the thumb pad of
controls were large; the epidermis was
highly papillate and the spikes were highly
keratinized. The epidermis in the pro-
gesterone treated frogs was smooth and
nonpapillate and the mucous glands were
atrophied. There was a significant decrease
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in the height of glandular epithelium and
the epidermis of thumb pads in both
groups of progesterone treated frogs as
compared to those of controls (table 3).

Pars Distalis of Pituitary

Based on tinctorial affinity, morphology
and distribution, five types of cells viz. 3
basophils (B1, B2 and B3) and two acido-
phils (Al and A2) were identified in the
pars distalis. The Bl cells were round,
small, AB and PAS positive and appeared
dark blue when stained with AB-PAS-OG:;
Bl cells stained greyish purple with
Halmi’s aldehyde fuschin; B2 cells were
large and columnar, stained light blue
with AB-PAS-OG (figure 7) and greyish
yellow with Halmi’s aldehyde fuschin; B3
cells were small, columnar and were PAS
and lead hematoxylin positive, but alcian
blue negative. Al and A2 cells were
respectively erythrosinophilic and orangeo-
philic when Cleveland and Wolfe’s
trichrome technique was used.
Progesterone treatment (10 pg and 100
rg) induced changes in B2 cells. There was
a significant (P < 0.05) increase in the
length of B2 cells (11.954+0.32 um in
controls, and 15.08+:0.86 um in 10 pg
progesterone, 15.632+0.45 pm in 100 ug
progesterone treated groups) and the
cytoplasm was granulated (figure 8).

Table 3 Effects of progesterone on the Thumb pad of
R cyanophlyctis

Group & treatment Mean height (um + SE)

Epidermis Glandular

epithelium
Controls 64.2542.66 22.014-1.65
Treated with 10 pg = 48.41-5.48 13.5241.88
progesterone P <0.05 P <0.05
Treated with 100 pg  45.34--3.02 10.9740.42
progesterone P <0.05 P < 0.05

Means of cdntrol and treated groups were compared
using Student’s ¢ test and judged significant if P < 0.05
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These changes were not seen in other cell
type of progesterone-treated frogs. Nuclear
diameter of B2 cells of progesterone
treated frogs did not differ significantly
from that of controls,

Discussion

Progestational steroids are known to
inihibit the testicular function in mammals,
Administration of progesterone causes
azospermia in man (Heller et al. 1958),
and reduced output of spermatozoa,
atrophy of Leydig cells and disorgani-
zation of seminiferous tubules in ram
(Ericsson & Dutt 1965). It is reported
that the intranasal spraying with proges-
terone or estradiol induces decrease in
the size of testis, arrest of spermatogenesis
and a significant reduction in the serum
levels of testosterone in rhesus monkeys
(Anand Kumar et al. 1980). Adminis-
tration of 0.5 mg progesterone on alter-
nate day for 15 days is known to cause
degeneration of testicular tissue and
marked inhibition of secondary spermato-
gonia in Rana hexadactyla (Kasinathan &
Basu 1975). Administration of 10 or 100
ng progesterone on alternate day for 14
days in the present study induced signi-
ficant reduction in: (i) relative weight of
testes, (i) number of secondary spermato-
gonia and primary spermatocytes and,
(iii) A®-38-HSDH and G-6-PDH acti-
vity in R. cyanophlyctis. The regressive
changes induced by progesterone in the
testis of R. cyanophlyctis are similar to
those reported in R. hexadactyla (Kasi-
nathan & Basu 1975, 1977) and mammals
(Ericsson & Dutt 1975, Anand Kumar
et al. 1980).

It is reported that administration of
17-g-estradiol causes the reduction in
testicular weight, tubule diameter, Leydig
cell nuclear diameter and reduction of
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AP-38-HSDH activity in R. cyanophlyctis
and B. melanostictus and its disappearance
in R. tigrina (Saidapur & Nadkarni 1975a,
Kanamadi & Saidapur 1982) and arrest
of spermatogenesis in other anuran species
(Rastogi & Iela 1980). The atrophic
changes in the testis following proges-
terone treatment in the present study are
comparable to those reported in estrogen
treated anurans (Rastogi & Iela 1980)
and mammals (Albert 1961).

The development and maintenance of
thumb pad in anurans are dependent
upon testicular androgens (Lofts 1974).
Increase in the size of Leydig cell nuclei,
strong AS-38-HSDH activity and weak
cholesterol reaction in the testis during
breeding season is accompanied by acce-
lerated growth of thumb pad and corres-
pondingly, the decrease in A®-38-HSDH
activity and increase in cholesterol con-
tent in the testis after breeding season is
followed by atrophy of thumb pads (Lofts
1964, de Kort 1971, Saidapur & Nad-
karni 1975 ¢). Furthermore, treatment of
17-B-estradiol causes regression of Leydig
cells and reduction in A%-38-HSDH acti-
vity, resulting in regression of thumb pads
in R. tigrina and R. cyanophlyctis (Saida-
pur & Nadkarni 1975a) and in B. mela-
nostictus (Kanamadi & Saidapur 1982).
The findings in progesterone treated R.
cyanophlyctis are comparable to those
reported above. The regression of thumb
pads after progesterone treatment is
obviously due to the reduced output of
testicular androgens.

The B2 cells are considered to be the
gonadotrophs in anurans (van Oordt
1968, 1974). Implantation of testosterone
pellets in the dorsal lymph sac induces
the accumulation of secretory granules
in B2 cells and the blockage of primary
spermatocyte formation in R. temporaria

(van Qordt 1961). The regression of
B2 cells after implantation of testosterone
pellet in Xenopus laevis (Kerr 1965) has
been reported. Reduction in cell size and
shrinkage of nuclei of B2 cells following
testosterone treatment and regression of
all cell types in pars distalis and derrange-
ment of spermatogenetic activity following
estradiol treatment have been reported
in R. hexadactyla (Kasinathan et al. 1977).
In B. melanostictus estradiol treatment
induces hypertrophy and accumulation
of granules in B2 cells (Masood Hussain &
Saidapur 1982) and atrophy of testis
(Kanamadi & Saidapur 1982). Increase in
cellular size and accumulation of granules
in B2 cells of estradiol treated B. melano-
stictus has been suggested- to bedue to
inhibition of gonadotropin release rather
than its synthesis and it is further sugges-
ted that B2 cells are the probable source
of gonadotropic hormone (Masood
Hussain & Saidapur 1982). The changes
induced in B2 cells of progesterone treated
R. cyanophlyctis as observed in the present
study, are comparable to those reported
in B2 cells of R. temporaria after testos-
terone treatment (van Qordt 1961) and
those of B. melanostictus following estra-
diol treatment (Masood Hussain & Saida-
pur 1982). The atrophic changes induced
in the testes of R. cyanophlyctis by pro-
gesterone treatment probably result from
the inhibition of gonadotropin release by
B2 cells of pars distalis.
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