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Résumé

MODIFICATIONS DES FONCTIONS OVARIENNES APRES INJECTION D'OCYTOCINE A DES RATTES
IMMATURES — Nous avons recherché chez la ratte impubere dgée de 25 jours, les effets de I'ocyto-
cine sur la fonction ovarienne. L'hormone est administrée par voie sous-cutanée pendant cinq jours
consécutifs aux doses de 250 ou 50 my/animal a des rattes hysterectomisées ou non, ou recevant
simultanément de 'indométhacine (2 mg/kg). Le poids des ovaires et de 'utérus avait augmenté chez
tous les animaux traités ainsi que les taux circulants d'cestradiol 17p. Le taux de progestérone n’était pas
modifié. L'intérét de ce travail est de préciser le role trophique de I'ocytocine sur |'ovaire et l'utérus et
d’en étudier le mécanisme. La prostaglandine E ne semble pas intervenir dans le mode d’action.

Although the isolation of oxytocin from the
posterior pituitary was achieved more than half a
century ago {Kamm et a/ 1928}, its real role in
controlling several reproductive phenomena
remains obscure. Concerning the role of oxytocin
in gonadotropins secretion, for instance, available
informations are either unclear or contradictory.
Martini et a/ (1959), for example, observed a sharp
increase of urinary gonadotropins in female
rabbits after pitocin or synthetic oxytocin injection.
Also Melin (197 1) reported that injected oxytocin
is capable of reducing total pituitary gonadotro-
pins level to about 20 % of the control in male
rabbits. On the other hand, several other authors
(Wilks and Hansel 1971, Vaughan et a/ 1979)
reported that oxytocin had no significant effect on
the hypophyseal levels of follicle stimulating
hormone (FSH) and luteinizing hormone (LH) in
heifers and castrated adult male rats. With respect
to ovarian function, several investigators (Arm-
strong and Hansel 1959, Carlson and Black 1969,
Milvae and Hansel 1980) have reported that
oxytocin injection can shorten estrous cycle
probably by virtue of its ability to reduce corpus
luteum function. In the present investigation, an
effort has been made to study the effects of oxyto-
cin on growth of ovaries and uteri, then on hormo-
nal production. It was shown that circulating
levels of estradiol 17 P increased while progeste-
rone levels did not change.

Materials and Methods

Oxytocin was administered in two doses: 50 (a) or
250 (b) mu per day per animal.

1. Experimental groups

group 1: rats treated with oxytocin only (20 rats): 10
{dose a) and 10 (dose b).
group 2: rats treated with oxytocin and indomethacin
{19 rats): 9 (dose a) and 10 {(dose b).
group 3: hysterectomized rats {10 rats).
group 4: sham hysterectomized rats (10 rats).
group 5: rats receiving saline, either injected subcuta-
neously (10 rats) or administered orally (10 rats).

All animals were sacrified 24 hours after the last injec-
tion. Ovaries and uteri were quickly removed, freed from
fat tissues and thoroughly examined before weighting.

Blood was collected for hormonal assay (estradiol
17 B and progesterone).

Additionaly, 50rats treated only with oxytocin:
25 rats (dose a) and 25 {dose b} and 20 control rats
{injected subcutaneously with saline) were sacrified daily
starting 24 hours after the beginning of injection to
follow blood plasma level of estradiol 17 B and progeste-
rone during five days.

2. Animals

In all experiments, immature female Sprague-Dawley
rats were used. They were the offsprings of aduit rats
obtained from the colony of the Samara Drug Industries
(SD1} in Iraq. At the age of 25 days (day of birth is day
one), animals were randomly selected and kept under
controlled conditions at room temperature of 25 + 2 °C
and a lighting schedule of 14 hours and 10 hours of
darkness. Commercial pelleted diet {Iraq animals food
establishment, Baghdad) and water were given ad
libitum.

3. Chemicals

Oxytocin used was Synthocin R {Sandogz, itd, Switzer-
land). The hormone was injected subcutaneously daily
for five days in two doses of 50 and 250 my per animal.
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Table 1. — Effect of oxytocin treatment on ovarian and uterine weight in intact and in indomethacin treated immature rats

on day 6
uterus
treatment rats ovary wet weight dry weight
{no.) (mg/100g BW) (mg/100g BW) (mg/100mg UW)
control 10 16.4 £ 0.4 58.6 £ 3.2 84 £ 04
{saline)
oxytocine
{mp/rat/day}
50 10 183+ 02a 724 £ 27a 11.6+07a
250 10 187 £ 03a 698 +t 1.6a 113+£04a
indomethacin and oxytocin
(muwrat/day)
50 9 194 +£05a 708 £ 45a 108 £ 0.6a
250 10 193+t 06a 754 £ 37 a 11.7+£09a

a:significant at 0.05

Indomethacin used was Indocid R (Charles E Frost,
USA). In all cases, the drug was administered orally
using a stomach tube and at dose level of 2mg/kg.

4. Samples

Blood was collected through cardiac puncture, using
heparinized tubes; plasma was then separated and
stored at — 20 °C for the hormonal assay.

5. Hormonal assay

Estradiol 17 B and progesterone levels were measu-
red using radioimmunoassay following the methods of
Abraham et a/ (1971) and Malvano et a/ {(1974) and
using kits provided by (nternational CIS (France).

6. Statistical analysis

All results were statistically analysed used Student t
test (Steel and Torrie 1960).

plasma estradiol-178

Mean were presented with standard error.

Results

1. Effects of oxytocin on uteri and ovaries

Injection of oxytocin {group 1} caused a signifi-
cant increase {(P<0.05) in both ovarian and uterine
(wet and dry) weights, in comparison with the
controls. A similar increase (P<0.05) in both
ovarian and uterine weights was also seen in
animals treated with oxytocin and indomethacin at
the same time (group 2), illustrated in table 1.

Hysterectomized animals with oxytocin showed
a marked increased in ovarian weight (table 2), as
compared to the sham hysterectomized ones. This
increase was statistically significant (P<0.05).

oxytocin (mW)

(pg/mL)

25

20 A
/.\
A/ °

15 [ ]
]

10 L L I 1
1 2 3

a 250
e 50
A ® control
/
\.
—
L 1
4 5

time after the last injection of oxytocine (days)

Fig1 — Variations

in plasma estradiol 17§

level

during treatment for five days with 50 and 250 mu
of oxytocin. Each point represent the mean of five
animals for the treated group and four animals for

control

Ann Rech Vét 1987 vol 18



2. Variations of plasma estradiol 17 B and
progesterone

Daily variations in plasma estradiol 17 B .evel
are shown in figure 1. In rats injected with oxyto-
cin, estradiol 17 B level remained higher than the
control. In animals injected with 250 mu of oxy-
tocin, the level of the hormone showed a marke
increase in comparison with 50 mu oxytocin trea-
ted rats.

When animals were killed on day 5, a non signi-
ficant increase in plasma estradiol 17  was seen
in animals treated with indomethacin and oxytocin
in comparison with the control (fig 2).

A similar increase in plasma estradiol 17 B level
was seen in hysterectomized animals treated with
oxytocin in comparison with the sham hysterecto-
mized ones (fig 3).

Plasma progesterone level, on the other hand,
showed very little changes in treated animals in
comparison with controls.

Discussion

The general trend of our results seems to agree
with results reported previously by other authors.
Corbin and Shottelius (1961) reported that injec-
tion of oxytocin accelerated vaginal canalization
and caused premature reproductive organs growth
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Fig2 — Effect of treatment for five days with 50 and

250 mp of oxytocin together with indomethacin on
plasma estradiol 17 B level on day 6
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in rats. Ovarian growth in rats (Malven and Hansel
1965) and increase in urinary estrogen secretion
in cows (Lunaas 1973) was also reported after
oxytocin injection. A similar study to ours (Al-
Hussary and Al-Janabi 1979) reported ovarian
changes in immature mice almost identical to
results reported in this communication. In view of
the fact of absence of clear picture concerning
changes in gonadotropins levels (LH and FSH} in
our investigation, it is rather difficult to indicate for
certain how this changes were brought about.
However examining available literature may
suggest following possibilities:

1. Injected oxytocin could have acted on the
hypothalamus stimulaling the release of gonadoli-
berine, thus promoting the synthesis and/or the
release of gonadotropins (especially LH and FSH)
from the anterior pituitary, or it could have beha-
ved itself as a releasing hormone for gonadotro-
pins. There is no direct support for either of these
theories. Although Martini et a/ (1968) in an
attempt to demonstrate a relationship between
oxytocin and gonadotropins release, reported that
oxytocin and gonadotropin releasing hormones
are both found in the paraventricular nucleus. Also
Hansel and Wagner (1960) reported that oxytocin
of hypothalamic origin may be involved in some
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in hysterectomized immature rats on day 6.
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Table 2. — Effect of oxytocin treatment on ovarian weight
in hysterectomized immature rats on day 6

treatment rats ovary
{no.) (mg/100g BW)
control 10 161+t ©
oxytocin
{mwratday)
50 10 21.0£07a
250 10 203 +09a

a:significant at 0.05

way in the regulation of pituitary gonadotropin
secretion. Moreover several authors reported that
oxytocin reduced total pituitary gonadotropins
content by 20 % in rabbit (Melin 197 1) and about
50 % in heifers during estrous or on day 7 of the
cycle {(Donaldson et a/ 1965). However other
authors found that oxytocin had no effect on
concentration of LH in heifers {Wilk and Hansel
1971) or in female rats {(Shani et a/ 1976).

inducing ovarian growth and steroidogenesis.
Results available in recent literature seems to
disagree with this assumption. Since it has been
shown that oxytocin has an inhibitory effect on
steroid synthesis in ovarian and testicular cells in
culture (Tan et a/ 1981, Adashi and Hsueh 1981),
although Tan et a/ (1982) suggested that oxytocin
in low concentration may stimulate progesterone
by bovine luteal cells.

It is rather difficult to favor any of the above
possibilities in view of the fact that gonadotropins
picture (in our investigation) in blood during oxyto-
cin administration and other treatments is lacking.

However, failure of hysterectomy and indome-
thacin treatments to alter ovarian response to
oxytocin injection seems to eliminate the possibi-
lity that changes obtained were associated with
prostaglandin E secretion. We are inclined, how-
ever, to favor the possibility of stimulation of
gonadotropins secretion due to oxytocin injection.
Subsequent studies involving determination of
different hypothalamic and pituitary hormones
concerned, may help in throwing more light on the

2. Injected oxytocin may have acted on the ovary  actual route of effect.

Summary

The effects of oxytocin on ovarian function have been studied in immature rats of 25 days of age. The
hormone was injected subcutaneously daily for 5 days in two doses: 50 and 250 mu per animal, to
intact females, hysterectomized or injected simultaneously with indomethacin (2 mg/kg). Ovarian and
uterine weights increased in all treated animals. Plasma estradiol 17 B levels increased, while plasma
progesterone level did not change. The relevance of this study was to precise the trophic role of oxytocin
on ovary and uterus. The changes observed did not seem to be associated with prostaglandin E
secretion.
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