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The pineal has been previously shown to be an important factor in the regulation of
testicular function in photoperiodic mammals. The effects of lack or increase in pineal
hormones on testicular hormonal receptors has, therefore, been examined. Pinealectomy
decreased the concentration of testicular LH receptors in hamsters exposed to either a long or
short photoperiod but had no effect on the concentration of testicular PRL receptors. In animals
exposed to a short photoperiod, pinealectomy prevented testicular regression and the concomi­
tant decreases in total LH and PRL receptor contents. Treatment for 12 weeks with either
melatonin or 5-methoxytryptamine caused a decrease in testicular PRL receptor levels, whereas
the only changes in LH receptor levels were due to melatonin-induced testicular regression.
The present results indicate that some of the effects of pineal hormones on the testes are
independent of the pineal-induced changes in testes mass and are the consequence of long-term
action. Furthermore, testicular function appears to be affected by both the lack or the increase
in pineal hormones.
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The pineal has been shown to exert an
important influence on the lives of most
animals (16). This is specially true for
animals that are seasonal breeders, and
sensitive to photoperiod changes like the
Syrian hamster. When adult male ham­
sters are exposed to a photoperiod less 
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than 12.5 h of light per day, testicular
function is suppressed and testicular re­
gression occurs (7, 9). Short photo-
period-induced testicular atrophy is gen­
erally accompanied by decreases in circu­
lating gonadotropin and prolactin levels
(3). The reproductive changes depend
upon a normally functioning pineal
gland, and occur concomitant with in­
creased pineal secretion of serotonin me­
tabolites in the pineal gland; these include
melatonin (MEL) and 5-methoxy-
tryptamine (5-MT) (17-19, 25, 30).

Pineal-independent and dependent
changes in hypothalamic norepinephrine
and dopamine turnovers, and hypothalam­
ic GnRH content are also associat­
ed with photoperiod-induced testicular
atrophy (27). At the gonadal level, deple­
tion or LH, PRL and FSH receptor lev­
els are among the earliest detectable re­
sponses to short photoperiod in Syrian
hamsters and the other animals (2, 4,
11, 24, 28). Responses of testicular recep­
tors to altered photoperiods have been
attributed in part to changes in plasma
LH, PRL, and perhaps FSH (12, 14),
but little is known concerning possible
involvement of pineal-related substances.
Hence, the following experiments were
conducted to determine effects of pineal­
ectomy, MEL and 5-MT treatments on
testicular LH and PRL receptors in Syrian
hamsters.

Materials and Methods

Juvenile (~ 45 days old) male Syrian
(Golden) hamsters (Lak;LVG(SYR)],
were maintained in a room with con­
trolled temperature (22 ± 2° C) and illu­
mination [14 h light (L): 10 h darkness
(D)J. Animals had free access to food and
tap'water. At the beginning of the ex­
periment hamsters were pinealectomized
or sham-operated as described previously
(8). After surgery, animals were either
placed in a 5L:19D photoperiod or re­

turned to a 14L:10D photoperiod. Twelve
weeks after surgery, hamsters were
killed, the testes were removed, decapsu-
lated, weighed, placed in polypropylene
tubes, rapidly frozen in a ary ice/acetone
mixture and stored at —70° C until as­
sayed for LH and PRL receptors.

Another group of juvenile male ham­
sters maintained in a 14L:10D photope­
riod were injected daily at 1600 h with
either 15 or 50 /zg MEL or 5-MT/animal,
or with vehicle (ethanolic-saline, 1:90).
After 12 weeks of treatment, the animals
were killed, and decapsulated testes were
frozen and stored at —70° C until assayed
for receptors.

Measurement of LH and PRL recep­
tors was performed using radioreceptor
assays as reported previously (12, 13).
Specific activities of [125I]iodo-hCG (CR-
121; NIH) and [125I]iodo-oPRL (oPRL;
NIH-P-S-13) were 67 and 16 /xCi//zg,
respectively, with respective maximum
binding abilities of 44 and 62 %. Protein
content of membrane preparations was
determined using a modification of the
Lowry procedure (15) and BSA as a
standard.

Data were analyzed by analysis of vari­
ance and the Student-Newman-Keuls
multiple range test. The data were first
examined for normality of distribution
using the Kolmogorov-Smirnov test, and
for homogeneity of variance using Bar-
lett’s test. Mathematical transformations
were made where necessary (23, 26).

Results

Exposure to short-photoperiod (5L:
19D) for 12 weeks produced the ex­
pected increase in the concentration and a
decrease in the total content of testicular
LH receptors (table I a), along with a
decrease in the total content of testicular
PRL receptors (table I b). Pinealectomy
decreased the concentration of LH recep­
tor in hamsters exposed to long-
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(14L:10D) or short-photoperiod (5L:
19D), below the levels measured in
the corresponding sham-operated control
animals (Table la). In animals exposed to
a long-photoperiod, pinealectomy was

Table I. Effects of pinealectomy on the concentra­
tion and total content of testicular LH and PRL

receptors in Syrian hamsters.
Values are mean ± S.E., and groups with similar
letter in superscript are not significantly different
from each other (P > 0.05). Number of hamsters

per group are in parentheses.

Treatment fmol/mg protein fmol/testes

a) LH receptors
14L:10D+SHAM
14U10D+PINX
5L:19D+SHAM
5L19D+PINX 

4.4±0.3b (8)
3.0±0.3a (8)
8.1±0.8c (8)
3.3±0.2a (8)

157.8±8.2Z (8)
117.1 ±10.7y (8)
37.8±3.9X (7)

104.9±11,3y (8)

b) PRL receptors
14L10D+SHAM
14L:10D+PINX
5L:19D+SHAM
5L:19D±PINX

21.1±1.5a (8) 1009.7±59.0z(8)
16.8±1.5a (8) 831 ±11.48y z(8)
16.6±1.2a(7) 88.4±8.3X(7)
16.4±1.6a(8) 682.4±81.7y(8) 

followed also by a decrease in the content
of LH receptors. In contrast, in hamsters
exposed to a short-photoperiod LH re­
ceptor content was significally greater in
pinealectomized than in sham-operated
animals (table I a). The effects of pinea­
lectomy on testicular PRL receptors were
less dramatic. In hamsters exposed to a
short-photoperiod, pinealectomy acted to
partly prevent a reduction in PRL recep­
tor content, while in animals exposed to a
long-photoperiod, it did not affect either
the concentration or content of testicular
PRL receptors (table I b). As expected,
pinealectomy did not affect testes weight
in hamsters exposed to a long-pho­
toperiod but prevented short-photo-
period-induced testicular regression (ta­
ble II a).

Treatments with MEL or 5-MT did not
affect the concentration of testicular LH
receptors. However, treatment with the
highest dose of MEL used (50 ju.g/day)
caused a significant decrease in total LH
receptor content (table III a). Adminis-

SHAM = Sham - operation; PINX = Pinealectomy.

Table II. Effects on testicular weight of a) pineal­
ectomy (pinx); b) melatonin (MEL) or 5-me-

thoxytryptamine (5-MT), in Syrian hamsters.
Values are mean ± SE for the number of hamsters
indicated. Groups with similar letter in superscript
are not significantly different from each other (P <

0.05).

Treatment N Testicular weight (g)

a)
14L:10D + SHAM 8 3.21 ± 0.09b
14L:10D + PINX 8 3.11 ±0.06b
5L19D + SHAM 7 0.58 ± 0.11a
5L:19D + PINX 8 2.92 ± 0.07b

b)
14L: 10D + Vehicle 8 3.17 ±0.11c
14L:10D + 15 pg MEL 8 1.85 ± 0.29b
14L.-10D + 50 Mg MEL 8 0.47 ± 0.26a
14L:10D + 15 Mg 5-MT 8 2.94 ±0.17c
14L:10D + 50 pg 5-MT 8 3.01 ± 0.23c

Table III. Effects of melatonin (MEL) or 5-
methoxytryptamine (5-MT) on the concentration
and total content of testicular LH and PRL recep­

tors in Syrian hamsters.
Values are mean x SE, and groups with similar
letter in superscript are not significantly different
from each other (P > 0.05). Eight hamsters per

group were used.

Treatment
fmol/mg
protein fmol/testes

a) LH receptors
14L:10D+vehicle
14L:10D+15Mg MEL
14L:10D+50^g MEL
14L:10D+15gg 5-MT
14L:10D+50/j.g 5-MT

3.7±0.8a
3.6±0.5a
5.1 + 1.3a
2.3±0.3a
3.0±0.5a

127.1 ±26.8y
65.7±9.0xy
42.6±7.8X
80.3±12.5x-y

123.9±23.3y

b) PRL receptors
14L:10D+vehicle
14L:10D+15gg MEL
14L:10D+50Mg MEL
14L:10D+15/xg 5-MT
14L:10D+50/xg 5-MT

22.5±2.9b 923.1 ±87.3Z
9.7±1.1a 316.4±66.9x,y

10.7±1.5a 181.2±43.6X
10.0±1.4a 481.2±78.0y
15.2±1.6a 831.7±127.0z
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tration of either dose of MEL (15 /zg or
50 /zg) decreased both the concentration
and the total content of PRL receptors,
below levels measured in vehicle-treated
hamsters (table III b). Administration of
5-MT decreased the concentration but
only the lowest dose decreased the con­
tent of PRL receptors. Treatment with
MEL caused a significant dose-related de­
crease in testicular weight whereas treat­
ment with 5-MT did not affect testes
weight (table II b).

Discussion

The increase in the concentration and
decrease in total content of testicular LH
receptors in response to a short photope­
riod was expected from earlier studies (1,
28).

Surprisingly, pinealectomy reduced the
concentration of LH receptors in the tes­
tes regardless of photoperiod. It has been
demonstrated that pinealectomy in
14L:10D-housed Syrian hamsters has no
effect on plasma LH and FSH concentra­
tions, nor on testicular weight (29). Fur­
ther, in short-photoperiod-housed ham­
sters, pinealectomy allows plasma LH,
FSH, PRL and testosterone to return to
norjnal levels (18). Hence, in the current
studies the observed reduction in concen­
tration and total content of testicular LH
receptors in pinealectomized 14L:10D-
housed hamsters in the presence of pre­
viously demonstrated normal levels of
LH, FSH and PRL, suggest involvement
of a pineal-derived factor(s) in the regula­
tion of testicular LH receptors, independ­
ent of effects mediated by LH, FSH and
PRL. It should also be noted that pineal­
ectomy in 5L:19D-housed hamsters
restored LH receptor levels to those
found in 14L:10D-housed animals, but
significantly below those measured in
sham-operated controls. Such data again
suggest that a pineal-dependent mecha­
nism separate from that which involves

LH, FSH and PRL is operable. Since
MEL is thought to be one of the chief
mediators of short photoperiod-induced
testicular quiescence (5, 18, 19, 21), the
expected result would have been to find
that pinealectomy inhibits the effects of
short photoperiod without having any
effects in hamsters exposed to long
photoperiod. The reversal of the short
photoperiod-induced decrease in total
content of LH receptors by pinealectomy
is almost certainly due to pinealectomy
preventing testicular regression in these
animals. It shoud also be noted that
effects of pinealectomy on testicular
weight and testicular LH and PRL recep­
tors, also appear to be mediated by differ­
ent mechanisms. Weight, but not recep­
tors, remain normal in 5L:19D pinealec­
tomized hamsters; 15 /zg 5-MT dramati­
cally depleted testicular PRL receptors,
but had no effect on testicular weight;
and finally, 15 /zg MEL caused a 41 %
decrease in testicular weight, but a 56 %
and 65 % decrease in testicular PRL re­
ceptor concentration and total content
respectively.

In the present study, neither pinealec­
tomy nor short photoperiod had any ef­
fect on the concentration of PRL recep­
tors in the testes. The significant decrease
in the total content of PRL receptors
in short-photoperiod exposed hamsters
confirms our previous studies (11, 12).
Treatment with MEL or 5-MT had no ef­
fect on the concentration of LH receptors,
while significant changes in LH receptor
content were associated with MEL-in-
duced regression of the testes. Moreover,
treatment with both MEL or the lowest
dose of 5-MT (15 /zg/day) caused a sig­
nificant decrease in both the concentration
and the total content of testicular PRL
receptors. The higher dose of 5-MT (50
/zg/day) decreased significantly only
the concentration but not the total con­
tent of PRL receptors.

Therefore, the present results indicate
that pineal hormones have some effects 

Rev. esp. Fisiol., 44 (1). 1988



THE PINEAL AND TESTICULAR HORMONAL RECEITORS 85

on Leydig cell function that occur inde­
pendently of the previously documented
pineal-mediated morphological changes
in the male reproductive system (18). If
these effects are due to direct action of
pineal hormones on Leydig cells, they
would be the result of long-term action,
since in vitro incubation of Syrian ham­
sters or rat testes in the presence of MEL
or other indoleamines did not affect
hCG-stimulated steroidogenesis, or LH
receptor levels (6, 10). However, since
pinealectomy does not alter gonadotropin
and prolactin levels in hamsters main­
tained in long-photoperiods, the present
results could be an indication, for direct
effects of pineal hormones on testicular
function (2, 20, 22). Also it appears that
the lack of pineal hormones, and not only
their increased secretion, has an effect on
Leydig cell function.
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Resumen

Se estudian los efectos del aumento o de la ausen-
cia de hormonas de la pineal sobre los receptores
testiculares para hormonas hipofisiarias. La pinea-
lectomi'a disminuye la concentracion de receptores
testiculares para LH en hamsters expuestos tanto a
un fotoperiodo corto como a uno largo, sin tener
ningun efecto sobre la concentracion de los recepto­
res testiculares para PRL. En hamsters expuestos a
lotoperiodos cortos, la pinealcctomia previene la
disminucion del tamano de los tesu'culos, asi como
la reduccion de los contenidos totales de receptores
para LH y PRL. El tratamiento durante 12 semanas,
con melatonina o con 5-metoxitriptamina produce
una disminucion en los niveles de receptores testicu­

lares para PRL, mientras que los cambios en los
niveles de receptores para LH sc rclacionan con el
dcscenso de peso testicular debido a la melatonina.
Los resultados indican que algunos de los efectos de
las hormonas pineales sobre los testiculos son inde-
pendientes de los cambios en masa testicular induci-
dos por la pineal, y serian consecuencia de efectos a
largo plazo. Ademas, la funcion testicular puede
estar aparentemente afectada, tanto por el aumento
como por la ausencia de hormonas pincales.

Palabras clave: Receptores de LH, Receptores de
PRL, Testiculo, Hamster, Pineal, Melatonina,

Pineal ectomia.
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