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THE effects of ovine prolactin (PRL) (2 X 5 IU a day) and
an ectopic pituitary isograft on the responsiveness were
examined using locomotor and exploratory activities as
measures in PRL-growth-hormone-thyrotropin-de-
ficient Snell dwarf mice (dw/dw). After 5 weeks of treat-
ment, both PRL and the graft restored the two
behavioural measures to normal levels. Results clearly
demonstrate the involvement of PRL in global behaviou-
ral responsiveness and suggest a possible role for PRL in
the changes induced by the graft.

Key words: Snell dwarf mouse (dw/dw); Dwarfism; Respon-
siveness; Locomotion; Exploration; Behavioural improve-
ment; Prolactin; Pituitary graft

NeuroReport 3, 210-212 (1992)

Prolactin similar to ectopic
pituitary isograft restores
responsiveness in Snell
dwarf mice

Roseline Bouchon,®® Guy Griebel, Elise
Vogel, René Misslin and Philippe
Ropartz

Laboratoire de Psychophysiologie, URA-CNRS
1295, Université Louis Pasteur, 7, rue de
I'Université, F-67000, Strasbourg, France

¢ Corresponding Author

Introduction

In producing prolactin (PRL) in physiologically sig-
nificant amounts,' pituitaries transplanted into an
ectopic site have constituted a model of induced hyper-
prolactinemia, widely used in studies of the involve-
ment of PRL in physiological' and, to a lesser extent,
behavioural processes in rodents. In this respect, it has
been reported that in rats such hyperprolactinemia
induces hypergrooming,*facilities maternal behaviour’
and acquisition of avoidance behaviours, diminishes
responsiveness to electrical footshock,* and disturbs
male sexual behaviour.® Furthermore, we have shown
that ectopic pituitary graft restores to normal levels
spontaneous alternation, passive avoidance,® explora-
tory’ and neotic® behaviours of the hémozygous Snell
dwarf mouse,” characterized by a defective anterior
pituitary gland'® secreting low amounts of growth hor-
mone (GH), PRL" and thyrotropin (TSH).? How-
ever, it has recently been demonstrated in rats that such
an ectopic pituitary graft could likewise secrete GH.”
The present study was designed to examine the
respective effects of PRL and ectopic pituitary isograft
treatments on responsiveness as measured by loco-
motor and exploratory activities in dwarf mice.

Materials and Methods

Subjects: Snell dwarf mice of the inbred strain DW/
Orl-dw, originally obtained from the Centre de Sélec-
tion et d’Elevage d’Animaux de Laboratoire (CNRS,
Orléans La Source, France) were produced in our
breeding colony by mating phenotypically normal
female carriers of the dw gene with homozygous
deficient male dwarfs bearing two ectopic pituitary
isografts from adult control females.” At weaning (21
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days), four groups of ten male mice were formed, con-
sisting of grafted dwarfs plus saline (graft dw), sham-
grafted dwarfs plus PRL (sham dw + PRL), sham-
grafted dwarfs plus saline (sham dw) and sham-grafted
heterozygous controls plus saline (sham c).

Environment: Because of aggressive behaviour by con-
trols toward dwarf mice, immediately after surgery the
animals were housed in pairs according to phenotype
and treatment. They were maintained from birth in a
room with a controlled 12 h light/dark cycle with
lights on at 0800 h and temperature maintained at
23°C. Standard rodent pellets and water were available
ad libitum.

Anaesthesia: The operations were performed at wean-
ing under i.p. anaesthesia (6% pentobarbital: 0.9 ul g
body weight +0.9% NaCl: 5.6 plg' body weight
+ atropine sulfate, 0.4mg ml-': 3.4 pl g body weight).

Surgery: Grafted animals received a single pituitary
from a male adult control of the same strain, half under
each kidney capsule. Sham-grafted animals underwent
the same surgical intervention without receiving any
transplant.

Hormone treatment: Ovine PRL (oPRL) obtained
from Sigma (25 IU mg™'") was dissolved in sterile 0.9%
NaCl, pH 7.4, then stored at ~20°C. From the day
after surgery, mice were injected subcutaneously in the
neck with either PRL (5 IU in 0.1 ml of saline) or saline
(0.1 ml) twice daily (0900 h and 1900 h), according to
treatment. On the day of the test, however, animals
received the daily dose in a single injection after testing.
The dose and protocol of injections used were based on
studies by Bartke' and Bartke and Lloyd' showing
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respectively that 5 IU PRL given twice daily repre-
sented the minimal treatment necessary to induce
pseudopregnancy in adult control mice, and that both
101U PRL daily for 28 days and a single ectopic
pituitary isograft resulted in marked stimulation of
spermatogenesis in dwarfs.

Procedure: A significant increase in body weight was
taken to indicate that the graft has taken successfully.*”
For this reason animals were weighed weekly for 8
weeks. Behavioural measures were made after 5 weeks
of treatment in a polyvinyl chloride box
(30x20x20cm) subdivided into 6 equal square
exploratory units, all communicating by small doors,
and covered with transparent plexiglass. The box could
be divided into half lengthwise by 3 movable doors so
that the middle openings could be opened or closed.
During observations) the experimenters always stood
beside the box at the same place. Twenty-four hours
before testing, each mouse was placed in one half of the
apparatus with the temporary partitions in place and
was thus familiarized with one side of the apparatus.
The animal was given unlimited access to food and
water. The next day, each subject was simultaneously
given access to the familiar and novel environments by
removing the partitions. This procedure did not
involve removing the subject from the box. The mouse
was then observed for 10 min in red light, between
1400 h and 1800 h. To take the size difference between
the animals of the 4 groups into account, we expressed
locomotor activity by the number of steps in each com-
partment. This variable was computed by multiplying
for each compartment the total number of units en-
tered over the 10 min test by a constant (2.008, 2.8, 3.26
and 3.26 respectively for sham ¢, graft dw, sham
dw + PRL and sham dw). These constants were com-
puted in a separate experiment in which we measured
the distance covered and the steps taken during a 5
period by animals of each treatment group. Further-
more, exploratory activity was estimated by the num-
ber of rearings in the apparatus.

Statistical analysis: Data were analyzed using Levene’s
test for equal variances. One-way ANOVA (with rep-
lication when necessary) was performed (using
Brown-Forsythe’s test for unequal variances) followed
by Bonferroni’s t-test'® or multiple comparisons (with
separate variance ¢ for unequal variances and pooled
variances t for equal variances).

Results

Morphological measures: The body weight and body
weight increase of mice for each of the 8 weeks of treat-
ment is shown in figure 1. The graft induced a body
weight increase beginning from the first week of treat-

@ AN GRAFTED CONTNOL « JALINE
) 1MaM-GAAPTED DUARY + SALINE

D cRAPTRD DRARF » TAUNE
A TRAN-GRAPTED DWARF + PRI,

g 28

D 20

Y

w 18 ‘ ‘
z 10 ‘ ﬁ ‘ ‘

H . A I
Lied st s
8 WEEKS OF TREATMENT
NN

| S

‘l' 3 ‘\

¥ 'Y

Ple w8 t 4
Ele 4o - "Hle—‘—\!
S

‘f)": H L T e

WEEKS OF TREATMENT

FIG. 1. Body weight and body weight increase (mean * s.d.} in sham ¢
(@), graft dw(l), sham dw + PRL (A) and sham dw(O) over the 8 weeks
of treatment.

ment (F,,, = 463.4, p <0.001; z,, = 5.57, p <0.001 for
the comparison with sham dw). The PRL treatment
induced a similar effect from the second week.
(F, , = 880.91, p <0.001; 1,, = 6.01, p <0.001). How-
ever the effect of PRL was weaker than that of the graft
over the entire treatment period (p < 0.001 in all cases)
and was less durable, since it was significant only from
the 2nd to the 5th week of treatment (p <0.01), com-
pared to the treatment period for the graft (¢ <0.001 in
all cases). Furthermore, graft dw never reached the
weight of controls (p <0.001).

Behavioural measures: With regard to locomotion
(Fig. 2) in the familiar compartment, sham dw showed
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FIG. 2. Locomotor activity measured by the number of steps

{mean * s.d.)in familiar and novel compartments in sham c (I}, graft
aw (]I, sham dw + PRL (=) and sham dw (3§} over the 10 min of
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FIG. 3. Exploratory activity measured by the number of rearing activi-
ties {mean * s.d.) in sham c (M), graft dw (I11), sham dw + PRL (=)
and sham dw () over the 10 min of test.

fewer steps than did the three other groups of mice
(F,p = 8.97, p <0.001; t,, = 6.59, p <0.001; ,, = 4.89,
p<0.01 and ¢,=3.21, p<0.05 respectively for the
comparisons with sham ¢, graft dw and sham
dw + PRL), which did not differ from each other.
Similar results were obtained for locomotion in the
novel compartment (F,,,=6.14, p <0.01; ¢,,=4.14,
p<0.01;1, = 3.42, p <0.05 and t,, = 4.08, p < 0.01).
Results for exploratory activity are presented in fig-
ure 3. Sham dw reared less frequently than did sham ¢
(F,,;s=7.53, p<0.001; ¢, = 5.88, p <0.001), graft dw
(t,=3.31, p<0.05) and sham dw + PRL (¢, =4.48,
p <0.01); the last three did not differ from each other.

Discussion

The results of the present experiment confirm the
growth-promoting effect of PRL' and ectopic pitu-
itary graft®”'s in dw mice.

We did not consider it necessary to assess the bio-
logical activity of oPRL, being aware of the possibility
of formation of antibodies to the heterologous PRL
preparation.'® Furthermore, a recent study has demon-
strated that the effect of PRL on copulatory behaviour
in rats was more dependent upon time of exposure to
the treatment than upon dose.’

In behavioural terms, the present study shows in dw
mice that after 5 weeks of treatment, oPRL, like the
ectopic pituitary graft, restores both locomotor
activity and exploratory activity as measured here to
normal levels. In other words, oPRL and the graft
induce similar behavioural changes, clearly demon-
strating the involvement of PRL in global behavioural
reponsiveness in dwarf mice. Results suggest a possible
role for PRL in the changes observed after the graft.
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The present results are inconsistent with those
obtained by Drago et a/"” showing no effect of grafts on
locomotor and rearing behaviours in normal rats.
Although PRL also reaches elevated levels in grafted
dw mice,” this divergence of results could be explained
by the physiological state of the target organs.?!

It has been demonstrated that PRL could modulate
dopaminergic transmission in several brain areas not
related to endocrine control, such as the nigro-striatal
pathway.? In this regard, a large reduction in striatal
dopaminergic activity and release has been shown in
dwarf mice.? Furthermore, it has been suggested that
the behavioural effects of PRL on several kinds of
unconditioned? as well as conditioned behaviours?
might be due to enhanced dopaminergic transmission
in certain brain areas, including the nigro-striatal
system. Thus, there are good grounds for believing that
increased dopaminergic activity induced by PRL could
account for the enhanced responsiveness exhibited
both by oPRL and grafted treated mutants.

Conclusion

The present results demonstrate the involvement of
PRL in global behavioural responsiveness in Snell
dwarf mice and suggest a possible role for PRL in the
recovery of reactivity observed after ectopic pituitary
graft.
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