In Vitro Effect of Inhibin on Cyclic
AMP-Phosphodiesterase Activity in Rat Testes
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We have previously reported that incubation of
testicular slices with inhibin in the presence of
6 x 10~% m oFSH resulted in a dose-related re-
duction in accumulation of cyclic AMP due to a
decrease in adenyl cyclase activity. The pres-
ent study demonstrates that inhibin enhances
the cyclic AMP-phosphodiesterase activity in
rat testicular tissue. These results suggest an
additional mechanism by which cyclic AMP
levels in gonadal tissue could be regulated by
inhibin.
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Kraiem and Lunenfeld (1979) reported that
human follicular fluid contains an inhibitor of cy-
clic AMP (cAMP) accumulation. The reduction in
cAMP levels could have been due either to de-
creased production of cAMP (adenyl cyclase inhi-
bition) or to enhanced degradation of cAMP by
phosphodiesterase (cAMP-PDE). These authors
speculated that the inhibitor of cAMP accumula-
tion may be identical or related to the inhibitors of
oocyte maturation and luteinization and may also
represent the female analogue of inhibin in the
male. We have recently isolated a low molecular
weight (1500 daltons) inhibin from ovine testes as
well as ovaries (Vijayalakshmi et al, 1980a). These
two preparations of inhibin showed identical
physico-chemical properties and biological re-
sponses, inhibited binding of '**I-hFSH to rat tes-
ticular receptors, and also decreased cAMP ac-
cumulation (Vijayalakshmi et al, 1980b). In the

Reprint requests: Institute for Research in Reproduction
(ICMR), Jehangir Merwanji Street, Parel, Bombay 400 012,
India.

Submitted for publication July 14, 1980; revised version re-
ceived March 18, 1981; accepted for publication May 1, 1981.

AND SUDHIR B. MOODBIDRI

From the Institute for Research in
Reproduction (ICMR), Parel,
Bombay, India

present investigation, we have examined whether
the reduction in cAMP which was observed fol-
lowing inhibin treatment was mediated through
the effects of inhibin on phosphodiesterase activity.

Materials and Methods

The inhibin preparation used in the present study
was isolated from the high-speed supernatant derived
from 40% homogenate of sheep testicular tissue, frac-
tionated sequentially on Sephadex G-100 and Sephadex
G-25 columns as described earlier (Sheth et al, 1979;
Vijayalakshmi et al, 1980a). The purified preparation of
testicular inhibin was used in the present study.

Testes were removed from immature (20- to 22-day-
old) and adult (90- to 92-day-old) Holtzman strain male
rats. The animals had been housed with free access to
water and food in a light-controlled (14 hours of light:10
hours of dark) and temperature-controlled (26 + 1 C)
room.

Assay of cAMP-PDE

Slices of decapsulated rat testes were individually
pre-incubated for 10 minutes at 37 C under O,:CO,
(95:5) in flasks containing 2 ml Krebs Ringer bicarbonate
buffer, pH 7.0, containing glucose (1 mg/ml). At the end
of the pre-incubation period, the buffer was decanted
and replaced with fresh buffer containing FSH (6 x 108
M oFSH) and different doses of inhibin (25-200 ug).
Control flasks contained 200 ug of bacitracin (MW 1500
daltons) or bovine serum albumin. The incubation was
continued for an additional hour. At the end of the in-
cubation period, a 20% homogenate of the tissues was
prepared in 40 mm tris-EDTA-HCI buffer. The cAMP-
PDE activity in the homogenate was determined by
measuring the amount of hydrolyzed cAMP using
(8-*H) cAMP (20-30 Ci/mmol) purchased from the
Radiochemical Centre, Amersham (Thompson et al,
1974). The amount of cold cAMP used was 1 umol. Re-
sults were expressed as umol cAMP hydrolyzed/min/mg
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TABLE 1. In Vitro Effect of Inhibin on the Basal and FSH Stimulated cAMP PDE Activity in Immature Rat Testes*

Basal In Presence of FSH

Control 13.5 £0.2 (3) Control 13.5 £ 0.2 (3)
BSA ' 200/ ug 13.36 +0.38 (4) FSH (6 x 1078 M) 7.74 +0.46§ (4)
Bacitracin 200/ ug 13.82 +0.32 (4) FSH + bacitracin 8.94 +0.72 (4)
Inhibin 25/ ug 15.3 = 0.6% (5) FSH + inhibin 25/ ug 10.12 = 0.56§ (4)
Inhibin 50/ ug 17.8 £0.7§ (4) FSH + inhibin 50/ ug 12.34 +0.56§ (4)
Inhibin 100/ g 19.9 +0.4§ (3) FSH + inhibin 100/ ug 16.08 + 0.26§ (4)
Inhibin 200/ ug 27.9 £ 4.7t (3) FSH + inhibin 200/ ug 19.13 +0.24§ (4)

*Values are expressed as mean + SD/um cyclic AMP hydrolysed/min/mg protein; numbers in the parentheses indicate the

number of observations.
+P < 0.05.
$P <0.01.
§P < 0.001.

protein. Protein estimation was carried out according to
the method of Lowry et al (1951) using bovine serum
albumin as standard. The significance of treatment ef-
fect was assessed by Student’s ¢t test.

Results

When testes of immature rats were incubated
with inhibin at different dose levels (25—200 ug),
a dose-related increase in cAMP-PDE activity was
observed both in the absence and in the presence
of FSH, as seen in Table 1. In testes of adult rats, a
significant increase in cAMP-PDE activity was
also observed both in the absence and in the pres-
ence of FSH; however, this reponse was not dose-
related (Table 2). Nonspecific proteins, such as
bacitracin and bovine serum albumin, at a con-
centration of 200 ug, had no effect on cAMP-PDE
activity.

Discussion

It is now apparent that inhibin and other low
molecular weight peptides (LHRH, TRH,

somatostatin) can have multiple sources in the
body, can bear multiple physiologic messages for
the coordination of different cellular and tissue
activities and mechanisms, can have diverse cel-
lular targets, and can have several types of control
mechanisms. Inhibin, a specific factor involved in
the control of FSH secretion, has been reported to
occur in the testes (Moodbidri et al, 1976; Sheth et
al, 1979), ovaries (Vijayalakshmi et al, 1980a), and
prostate (Vaze et al, 1980). Results of several
studies indicate that inhibin could act directly at
the hypothalamic (Lugaro et al, 1974; Le Lannou
and Chambon, 1977), pituitary (Baker et al, 1976;
Rush and Lipner, 1979; Franchimont et al, 1978),
and gonadal levels (Moodbidri et al, 1980; Vij-
ayalakshmi et al, 1980b). Evidence collected so far
has indicated that inhibin could interfere with the
action of FSH by decreasing FSH binding to tes-
ticular receptors. This effect of inhibin could lead
to decreased adenylate cyclase activity, as we re-
ported earlier (Vijayalakshmi et al, 1980b). Present
studies indicate that PDE activity of rat testicular
tissue was reduced in the presence of FSH and that

TABLE 2. In Vitro Effect of Inhibin on the Basal and FSH Stimulated cAMP PDE Activity in Aduit Rat Testes*

Basal In Presence of FSH
Control 1.82 +0.078 (4) Control 1.82 +0.078 (4)
BSA 200/ ug 63 +0.2 (4) FSH (6 x 102 m) 25 +0.10 (4)
Bacitracin 200/ pug - 1.7 £0.11 (4) FSH + bacitracin 200/ ng 1.5 £0.31 (3)
Inhibin 25/ ug 2.42 +0.29% (6) v FSH + inhibin 25/ ug 1.81 0.4t (4)
Inhibin 50/ ug 2.35 +0.25% (6) FSH + inhibin 50/ ng 2.26 +0.24§ (4)
Inhibin 100/ ug 2.57 +0.471 (5) FSH + inhibin 100/ ug 2.44 +0.44% (4)
Inhibin 200/ ug 2.4 +0.57 (6) FSH + inhibin 200/ ng 2.2 +0.56t (4)

* Values are expressed as mean + SD/uMm cyclic AMP hydrolyzed/min/mg protein; numbers in the parentheses indicate the

number of observations.
+P < 0.05.
tP <0.01.
§P < 0.001.
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inhibin significantly enhanced cAMP-PDE activ-
ity. However, this effect of inhibin was dose-
related only in immature rat testicular tissue. A
dose-dependent decrease in PDE activity with
various concentrations of FSH (10-500 ng/ml) in
immature rat testes had been reported previously
(Means et al, 1976). In contrast, PDE activity in
adult rat testes was not demonstrably affected by
FSH over the entire range of concentrations tested.
Calcium stimulates PDE activity in immature
testes, whereas a much less marked effect is noted
in the mature animals (Fakunding et al, 1976).
Changes in the calcium concentration within the
Sertoli cell would alter the activity of cAMP-PDE
in immature animals, whereas a similar change in
the adult would result in no net difference in
cAMP-PDE activity. Indeed, very preliminary
evidence suggests that FSH does alter calcium flux
in the Sertoli cell of the immature testis (Means et
al, 1980).

The present investigation has demonstrated that
inhibin enhances cAMP-PDE activity in testicular
tissue from immature and adult rats. These results
suggest an additional mechanism by which cAMP
levels could be regulated by inhibin in gonadal
tissue. In view of the well-established role of
cAMP in cellular metabolic activity, the action of
inhibin on cAMP levels assumes importance in
influencing gonadal function.

Deprivation of endogenous inhibin by specific
antibodies to inhibin in immature rats resulted in
enhanced release of FSH (Sheth et al, in press).
Peripheral inhibin levels are higher in immature
than in adult rats (Sheth et al, 1978). Inhibin de-
creased binding of FSH to its receptors to a much
greater extent in testes from immature rats than in
those from mature animals (Vijayalakshmi et al,
1980b). It appears that inhibin may have a func-
tion during gonadal development and differentia-
tion, but once maturity is attained, it may play
only a limited role.
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