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Do luteinized unruptured follicles secrete progesterone in mature female rats?'

S. Plas-Roser, M. T. Kauffmann and C. Aron?
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Summary. Unruptured luteinized follicles were shown to secrete less progesterone than did postovulatory corpora lutea in cyclic

female rats.

It is now well established that the antiinflammatory agent in-
domethacin can inhibit ovulation by interfering with the syn-
thesis of prostaglandins in preovulatory follicles®, thus caus-
ing the formation of luteinized unruptured follicles (LUF) in
hCG-treated mature rabbits” and in prepubertal gilts injected
with PMSG and hCG?. Moreover, Ainsworth et al.® reported
that LUF, formed in the gilt at the expense of preovulatory
ovarian follicles, which had failed to rupture under indometha-
cin treatment, could secrete physiological amounts of proges-
terone. Previous work in our laboratory which showed that
LH was capable, when injected on the day of dioestrus 2, of
advancing ovulation by 24 h in 4-day cyclic female rats®*!,
encouraged us to determine whether indomethacin could pre-
vent ovulation from occurring in cyclic female rats early ex-
posed to the ovulatory action of LH. Pilot experiments justi-
fied this hypothesis indicating that combined LH and indo-
methacin treatment resulted in the formation of LUF. Experi-
ments whose results are reported here were then carried out to
study whether LUF displayed luteal activity in the rat.

Material and methods. 3—4-month-old virgin female rats bred
in our colony (strain WI) were used. The animals were housed
in a light- (lights on 23.00-13.00 h) and temperature- (22—
24°C) controlled room and given free access to food pellets
and water. Following transfer from natural lighting conditions,
the females were allowed a month to adapt to their new envi-
ronment. Only those which had experienced 2 or 3 4-day cycles
prior to experiments were used. Cycles consisted of dioestrus 1
and 2, prooestrus and oestrus.

The females were allocated to 2 groups. The first one served
for the evaluation of the function of corpora lutea induced by
LH on dioestrus 2 at 10.30 h. This corresponded to the clock-
time (16.00-17.00 h) under natural lighting at which LH was
either injected on dioestrus 2 in our preceding experiments or
spontaneously released on proestrus in the WI strain of rats
bred in our colony'* . All the females were given a dose of 7.1
ug/100 g b.wt s.c. of LH M4 (LH M4 = 2,25 X NIH-LH-S3).
Some of them received 5 mg/100 g b.wt i.v. of indomethacin by
6 h 30 min after LH administration. The 2nd group consisted
“of uninjected females which were used for the study of corpora
lutea spontaneously developed during 4-day cycles. In all cases
the females were killed by decapitation at 11.00 h, either on the
expected day of estrus, in the LH-treated females or, on di-
oestrus 1, that is at the time of the highest activity of the cor-
pora lutea’, in the females running natural cycles. The ovaries

were removed for histological examination. Postovulatory cor-
pora lutea (POCL) and LUF were counted in each female. An
ovulation coefficient (OC) was computed by dividing the num-
ber of POCL by the whole number of POCL and LUF. The
mean number of POCL and LUF and a mean OC was calcu-
lated in each experimental procedure. Blood was collected for
the determination of progesterone using a previously described
RIA'. The data were analyzed by one-way analysis of vari-
ance and Scheffe’s test. Progesterone values were studied fol-
lowing logarithmic transformation.

Results and discussion. As shown in the table the total number
of corpora lutea comprising of both POCL and LUF did not
differ in the rats with a natural cycle and in the LH-treated
females (F3, = 0.46; NS). The number of LUF per animal ap-
peared to be greater in LH + indomethacin-treated females
than in those receiving LH only (p < 0.05). This was confirmed
by comparing OC in both groups of animals: OC value was
significantly lower in the former than in the latter (p < 0.05).
Regarding the corpus luteum’s function by 48 h after either
LH release in natural cyclers or LH injection in treated
animals we observed that blood progesterone concentration
differed in the 3 groups of animals (F}, = 17.78; p < 0.001),
with the highest value in those with a natural cycle and the
lowest value in LH + indomethacin-treated animals as com-
pared to LH-treated females (p < 0.05).

These data first confirm previous finding , showing that
the pool of follicles available for ovulation on the day of
prooestrus is present in the ovary as soon as the morning of
dioestrus 2. It is probably the reason why the number of folli-
cles sensitive to LH treatment on dioestrus 2 appeared to be
statistically comparable to that of follicles able to ovulate un-
der physiological circumstances. The main point which
emerges from our observations concerns the ability of indo-
methacin to prevent ovarian follicles from rupturing on early
exposure to the ovulatory action of LH, thus causing the for-

SJ7, 18

~mation of LUF. This is in agreement with the above men-

tioned observations in the rabbit’ and in the gilt®. However
LUF were shown to secrete less progesterone in the rat than
did LH-induced and spontaneously formed POCL, by contrast
with the gilt® in which LUF developed normal progesterone
secretory activity. Indeed we chose to study LUF’s function at
a stage expected to correspond with the time of the highest
activity of POCL in animals with a natural cycle. New experi-
ments are then needed to establish the pattern of the functions
of LUF at various times after their formation.
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Luteal activity of LH-induced® postovulatory corpora lutea or luteinized unruptured follicles (LUF) and of spontaneous® postovulatory corpora

lutea (POCL) in 4-day cyclic female rats

Groups Number  Total number of Number of Number of Ovulation Blood progesterone
of animals POCL and LUF POCL LUF coefficient concentration ng/ml
LH treatment  Without
on dioestrus 2¢ indomethacin 11 11.9+09 9.0+ 09* 2.9+ 0.6% 0.77 £ 0.04* 16.2 £ 1.5*
With
indomethacin® 1 [2.6 + 0.8 3.5+ 0.5%* 9.2 £ 0.9%* 0.28 £ 0.04** 11.6 & 2.2**
Natural cycle 12 129+ 0.5 12.7 £ 0.5%** 0.3 & 0.1%** 0.98 & 0.01%** 24.3 & ].2%**

Values are the mean + SE.  Sacrifice on the expected day of oestrus. ° Sacrifice on the day of dioestrus 1. ©7.1 pg/100 g b.wt s.c. LH-M4 in
equivalent of NIH-LH-S3 (LH-M4 = 2.25 X NIH-LH-S3) was injected at 10.30 h of an artificial light cycle with lights on 23.00-13.00 h. 45 mg/
100 g b.wt i.v. were given by 6 h 30 min after LH. ** p < 0.05 vs * and ***; ¥** p < (.05 vs *.
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Season-dependent effects of melatonin on testes and fur color in mountain hares (Lepus timidus L.)'
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Summary. Mclatonin was administered in 3 scasons to adult male mountain hares (Lepus timidus L.) kept in long or short
photoperiods. Mclatonin and short photoperiods induced testis regression and fur whitening in summer and autumn but not in
winter. Both (rcatments combined scemed to provoke an advanced onsct of the refractory period.

A large number of studies, mainly on rodents, have shown that
the pineal hormone melatonin plays an important role in the
regulation of annual rhythms that are controlled by the photo-
period, such as reproductive activity and change of fur color*.
Findings in golden and djungarian hamsters indicated that the
effect of adminisicred melatonin depends on the photoperiodic
conditions and on the phase of the annual cycle of the animals
at the beginning of the experiment®’. In order to test whether
reactions (0 melatonin treatment similar to those observed in
rodents could also be scen in lagomorphs, we carried out ex-
periments with adult male mountain hares. This specics shows
marked seasonal rhythms in gonadal activity and fur color
(brown in summer, white in winter) that are controlled by the
photoperiod® and therefore possibly by melatonin released
from the pineal gland.

Materials and methods. All hares, descendants of wild animals
captured in Scandinavia, were purchased from the breeder
Urogallo, Asiago, Italy (45.7° N, 1000 m). They had been kept
outdoors for at least | year before the beginning of the experi-
ments. During the experiments they were individually housed
in special cages (for details see Spagnesi®). They were fed a
standard diet (C2 EX, Palatamangimi, Bologna, Italy) and wa-

ter ad libitum. The temperature was kept at 20 + 4°C; the hu-
midity was about 70%. The only light was provided by fluo-
rescent bulbs; the light intensity in the cages varied between
100 and 400 1x. Three experiments were carried out during dif-
ferent seasons; the first used animals in summer condition with
large testes and brown fur, the second used animals in autumn
condition with partly regressed testes and partial molt to white
winter fur, the third was carried out with hares in complete
winter condition with fully regressed testes and white fur. On
July 6th, October 12th and January 8th the hares received
cither empty or melatonin-filled silastic tubes (i.d. 1.47 mm, 30
cm/animal, daily relcase about 150 pg/animal). The s.c. im-
plantations were performed with the animals under anesthesia
(Ketalar 50 mg/ml, Parke Davis). From the day of implanta-
tion half of each treatment group was kept in long (16 h light/
day) while the remainder were kept in short (8 h light/day)
photoperiods [or 7 weeks. Changes in testis size were estimated
once a week by palpation. Fur color was estimated from the
regrowing fur on a plucked arca on the back of the hare. At the
end of each experiment the animals were killed and the testes
removed, weighed and prepared for histological examination.
As the number of animals per group was very limited (2-4)



