Prolactin-induced Modulation of Tissue Growth Rate
Patterns in Albino Rats During Puberal Transition
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The role of prolactin (PRL) in the puberal tran-
sition of male albino rats has been investigated.
it was found that PRL elevated total organ
growth rates, tissue somatic indices, and dry
weights of reproductive and nonreproductive
tissues. Analysis of the growth rate patterns of
these tissues suggests that PRL induces
changes that lead to the initiation of function of
the testis and accessory reproductive glands in
the prepuberal male rat.
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Prolactin (PRL) regulates several processes in-
volved in male reproductive functions (Bartke,
1966, 1967; Bartke and Lloyd, 1970; Woods and
Simpson, 1971; Hafiez et al, 1972a, 1972b; Bartke,
1974; Johnson, 1974; Walvoord et al, 1976;
Negro-Vilar et al, 1977; Bartke et al, 1977). There
are conflicting reports on the ability of PRL to in-
duce changes in weights of male reproductive tis-
sues. Administration of PRL was reported to in-
crease seminal vesicle weight without altering
testis weight in adult rats (Sheriff and Govin-
darajulu, 1975), to elevate prostate gland weight in
rats and mice (Yamanaka et al, 1975; Thomas and
Manadhar, 1975; Walvoord et al, 1976), and to in-
crease ventral prostate weight without inducing a
significant change in the weight of the dorsolateral
prostate, testis, or seminal vesicle in rats (Dattat-
reyamurthy et al, 1975). Information pertaining to
the impact of PRL on the growth pattern of repro-
ductive tissues during puberal transition is very
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limited, and there is no information on the effects
of PRL on the growth of nonreproductive tissues.
Since PRL can increase testicular weight and si-
multaneously augment fertility (Bartke, 1966,
1967; Bartke and Lloyd, 1970), it is of interest to
study the influence of PRL on the growth rate
patterns of reproductive and nonreproductive tis-
sues in immature animals. Hence the aim of the
present study is to elucidate the effects of PRL on
the growth rate patterns of reproductive and non-
reproductive tissues in male albino rats, with re-
lation to puberal transition.

Material and Methods

Immature (21-day-old) male albino Wistar rats were
used for the present study. Endogenous PRL levels at
this age are very low (Negro-Vilar et al, 1973; Bartke,
1976). The animals were obtained from the Indian In-
stitute of Science, Bangalore, India, and were main-
tained at 27 * 2 C in 12 hours/light:12 hours/darkness. A
standard rat diet obtained from Hindustan Lever Ltd.,
Bombay, India, and water were provided ad libitum.

Animals in the experimental group received subcuta-
neous injections of 1.0 ug of ovine PRL/gm body weight
(supplied by NIH, Bethesda, Maryland) (Hafiez et al,
1972a, 1972b) in saline, daily, for five days. Control rats
received an equivalent volume of physiologic saline
alone. The rats were decapitated on posttreatment day
one, and testis, epididymis, seminal vesicle, prostate
gland, brain, liver, kidney, and gastrocnemius muscle
were carefully removed and immediately frozen for the
following analyses.

Tissue Somatic Indices (TSI)

Tissues were weighed on a monopan electric balance
(Sartorius-Werke, Germany), and TSI were calculated as
percent ratios of tissues to body weight.
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TABLE 1. Prolactin-induced Gravimetric Changes in Reproductive and Nonreproductive Tissues of Immature Albino Rats

TSI Dry Weight Percent Water
Tissue Control Experimental Control Experimental Control Experimental
Testis 0.405 + 0.034 0.480 + 0.013 24.66 + 2.65 26.00 + 2.28 82.28 + 6.00 84.02 + 1.31
+18.52 +5.43 +2.10
P < 0.001 NS NS
Epididymis 0.137 = 0.021 0.190 + 0.025 13.00 + 2.7115 15.00 + 2.89 65.09 + 3.29 78.96 + 6.51
+38.68 +15.38 +21.30
P < 0.001 P < 0.05 P < 0.001
Seminal 0.049 + 0.007 0.076 + 0.005 4.00 + 0.89 5.67 = 1.211 73.06 + 3.81 75.49 + 4.02
vesicles +55.10 +41.75 +2.56
P < 0.001 P < 0.05 NS
Prostate 0.069 + 0.001 0.086 + 0.007 6.33 = 0.51 7.83 +0.75 71.60 + 3.59 76.61 + 3.64
gland +24.64 +23.69 +6.99
P < 0.001 P <001 P < 0.01
Brain 2.627 * 0.205 3.087 + 0.215 177.50 + 8.40 190.16 + 12.35 79.36 + 1.06 81.77 = 1.08
+17.51 +7.13 +2.52
P < 0.001 NS NS
Liver 3.403 + 0.314 3.904 + 0.248 324.50 + 43.27 369.50 + 30.70 69.23 + 0.93 71.07 = 2.41
+14.72 +13.86 +2.60
P < 0.001 P < 0.05 NS
Kidney 1.239 + 0.116 1.356 + 0.022 98.83 + 7.78 109.00 + 10.48 72.65 + 3.17 78.66 + 2.34
+9.44 +11.30 +8.27
P <0.01 P < 0.05 P < 0.001
Muscle 0.653 + 0.058 0.769 + 0.082 52.16 + 4.92 56.66 + 3.50 72.27 + 217 78.45 + 0.66
+17.76 +6.73 +8.55
P < 0.05 P < 0.05 P < 0.001

Values are means + standard deviation of the means of six observations. + and — indicate percent increase and decrease over
control; C = control rats treated with saline; E = experimental rats treated with PRL.

Growth Rate Curves

Tissues from untreated male albino rats (hereafter re-
ferred to as ““normal rats”) of different ages, ranging
from 25 to 70 days (using six animals for each age
group), were removed and weighed. Growth rate curves
were plotted, with weight of the tissues against age.

Acetylcholinesterase (AchE)

Tissues from control and treated rats were isolated,
and 2% homogenates were prepared in ice-cold 0.25 M
sucrose solution. The levels of AchE activity were esti-
mated according to the method of Metcalf (1951).

Results

Tissue somatic indices of all organs were ele-
vated in response to PRL administration (Table 1).
Dry tissue weights also increased following treat-
ment with PRL; the maximum difference was seen
in the seminal vesicles. Water content was ele-
vated significantly only in the epididymis and
prostate among reproductive tissues and the kid-
ney and muscle among nonreproductive tissues.
The activity levels of AchE were increased in all
tissues from treated animals, although the eleva-
tion was more pronounced in reproductive tissues
(Table 2).

Figures 1 and 2 represent the growth rate pat-

terns for reproductive and nonreproductive tis-
sues in normal rats. The intercepts of average
weights of tissues from treated rats indicate the
age at which normal rats would be expected to

TABLE 2. Prolactin-induced Changes in the Levels of
Acetylcholinesterase Activity in Reproductive and
Nonreproductive Tissues of Immature Albino Rats

Percent

Tissues Control Experimental Change
Testis 143.25 = 1.59 236.36 + 4.18 +65.00
P < 0.001

Epididymis 72.33 + 257 175.08 + 2.77 +148.98
P < 0.001

Seminal 157.20 + 3.66 174.13 = 5.10 +10.77
vesicles P < 0.001
Prostate 11443 =125 175.03 + 3.14 +52.96
gland P < 0.001
Brain 40437 + 219  458.16 = 8.14 +13.35
P < 0.001

Liver 13466 + 2.72 142.81 + 1.49 +6.05
P < 0.001

Kidney 86.34 + 3.31 141.75 + 2.64 +64.17
P < 0.001

Muscle 11417 + 2.97 167.98 = 1.77 +47.13
P < 0.001

Values are means =+ standard deviation of the means of six

observations. + and - indicate % increase and decrease
over control; C = control rats treated with saline; E = experi-
mental rats treated with PRL.



No. 5

EFFECTS OF PROLACTIN IN MALES -« Rao and Govindappa

287

1000
800 T
o
(3 600 L—
w =
Fig. 1. Growth rate curves of ‘3 400k T = 28 days
normal rats: pattern of growth of v
reproductive tissues. The inter- - E =35 days
cepts on the curves are based on _
the weights of tissues of PRL- g 3 S =45 days
treated rats. T = testis; E = epi- - 00r P =30 d
didymis; S = seminal vesicles; P w ays
= whole prostate gland. o
- -
o 200
e
w o a
% oof S
T s
—_— — a
1 — | 1 1
PE S
0 20 40 60 80 100

exhibit the same weights. Thus, the testis, epidid-
ymis, seminal vesicle, and prostate gland from
26-day-old, PRL-treated rats exRibited weights
which would be found in normal rats at the ages of
28, 35, 45, and 30 days, respectively. The brain,
liver, kidney, and muscle showed weights which
would be found in 28-, 30-, 28-, and 30-day-old
normal rats, respectively.

Discussion

Administration of PRL to immature male rats
resulted in an overall elevation in TSI of reproduc-
tive and nonreproductive organs, thus exhibiting
an anabolic influence. Since PRL enhances
androgen production (Hafiez et al, 1972a, 1972b)
and androgens exhibit anabolic influences (Kee-
nan and Thomas, 1975; Yamanaka et al, 1975;
Walvoord et al, 1976; Thomas et al, 1976), it is
likely that the combined effects of the GH-like ac-
tivity of PRL and its androgen-mediated anabolic
action might be responsible for the growth of the
tissues in animals treated with PRL.

Reproductive tissues showed higher elevations

AGE OF THE RAT (DAYS]

in TSI than did nonreproductive tissues, suggest-
ing greater responsiveness of reproductive tissues
to PRL. A possibility of heightened responsive-
ness of reproductive tissues to PRL administration
is also suggested by the greater increase in AchE
activity in these tissues. Higher levels of elevation
in TSI of accessory reproductive glands suggest
the possibility that initiation of function of these
glands might occur prior to the onset of testicular
activity. Elevated TSI of the testis in response to
PRL suggests the possibility that PRL might nor-
mally affect testicular growth before sexual mat-
uration. The present findings are in agreement
with those of earlier works using mature rats,
wherein PRL-induced elevation of reproductive
tissue weights have been reported (Keenan and
Thomas, 1975; Yamanaka et al, 1975; Hostetter and
Piacsek, 1977).

Elevated TSI in response to PRL might be due to
synthetic activities leading to increased dry matter
content or due to accumulation of water, since PRL
alters osmoregulatory properties of tissues (Holt
and Perks, 1975; Debnam and Snart, 1975; Fal-
coner et al, 1977). The accessory reproductive
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glands manifested more pronounced elevations in
dry matter weight than did the testis, suggesting a
greater augmentation in net growth of the acces-
sory glands than in that of the testis.

Since TSI are elevated by PRL administration,
PRL-mediated modulations in growth rate pat-
terns of the tissues can be proposed. Hence
PRL-induced changes in tissue growth rates are
compared with the normal tissue growth rate pat-
terns. Tissue weights in PRL-treated rats were
comparable to those in older normal rats. The
seminal vesicles of the PRL-treated, 26-day-old
rats were equal in weight to those of 45-day-old
normal rats. Similarly, weights of epididymis,
prostate and testis in treated rats at 26 days of age
were equal to the weights of these organs in 35, 30,
and 28-day-old normal rats, respectively. These
observations suggest that treatment with PRL may
induce a higher growth rate in reproductive or-
gans than can be found in normal rats. This could
lead to the initiation of structural and functional
activation of these tissues before the age when
these events take place in the course of normal
sexual maturation. Similarly, non-reproductive

tissues also indicate the possibility of advanced
functioning in response to PRL, since the extent of
tissue growth in PRL-treated animals was greater
than that found in normal rats.

It can therefore be concluded that PRL is in-
volved in the processes leading to the early devel-
opment of reproductive functions in the immature
male rat.
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