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In order to study the existence of possible interrelation-ships between prolactin (PRL) and
growth hormone (GH) secretions, aduk male rats bearing an anterior pituitary graft under the
kidney capsule since day 90 of lite and their sham-operated Controls were submitted to a single
i.p.  administration of L-dopa (50 mg/kg weight) or saline 30 days after the operation. Plasma
PRL and GH levels were measured by using specific RIA methods. Dopamine (DA) and
norepinephrine (NE) contents in the hypothalamus and in the in situ anterior pituitary gland
were measured by using a specific radioenzymatic assay. An increase in plasma PRL levels and
a decrease in plasma GH levels were shown in grafted rats. Hypothalamic contents of DA and
NE were increased in these animáis, while the anterior pituitary contení of DA was not
modified as compared to Controls. The administration of a single injection of L-dopa led to
decreases of plasma PRL and GH levels in both grafted and control rats, but while marked
increases in hypothalamic and anterior pituitary contents of DA were shown in both groups,
the hypothalamic content of NE was only increased in control animáis. These data suggest that
PRL and GH secretions were closely related. Dopamine could be mediating the action of PRL
on GH, while NE would be less involved.
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Experimentally induced hyperprolacti­
nemia was associated with different mod-
ifications in plasma levels of several pitui­
tary hormones. Decreases of LH (4,
12, 29) and TSH (1), and sex and time 
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dependent modifications of FSH (36)
were previously shown. Although some
Information about possible influences of
PRL on GH secretion in humans (2, 19)
could be obtained, a complete lack of
Information about the interrelationships
between PRL and GH secretions in other
species was found.

Different central neurotransmitters
(DA, NE, serotonin, GABA...) have
been shown to be involved in the control 
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oí PRL (23) and GH (20), but a contro-
versy was still maintained concerning GH
secretion, which seemed to depend upon
the considered sex and species (7, 8, 20,
21, 27, 30, 34). On the other hand, it was
well estayished that hyperprolactinemia
acting on the Central Nervous System
was able to induce different modifications
on hypothalamic neurotransmitter activ-
ity (2, 6, 22, 24). These changes could
induce an altered GH secretion.

The aim of the present work has been
to study the catecholamine mediated pos-
sible interrelationships between PRL and
GH secretions under hyperprolactinemia.

Materials and Methods

Induction of hyperprolactinemia and
sampling. — Adult male rats of the "Wis-
tar strain were kept under controlled condi-
tions of light (12 h light/12 h darkness)
and temperature (23 ± Io C). Sanders
(Madrid, Spain) rat chow and water were
available ad libitum. One anterior pitui-
tary gland of a litter-mate female donor
was transplanted under the right kidney
capsule of each animal at the age of 90
days (37). Rats of the same age were
sham-operated to be used as Controls.
Thirty days after the transplant opera-
tion, both control and grafted rats were
submitted to a single i.p. injection of
L-dopa (50 mg/kg weight) or saline 90
minutes before decapitation. Trunk blood
was collected and centrifuged (1,500 g)
during 5 minutes at 4o C, and the plasma
was removed and kept frozen at —20° C
until analyzed. The whole hypothalamus
and the in sita anterior pituitary gland
were immediately removed according to
GLOWINSKI and IVERSEN (17). Tissues
were weighed and homogenized in 50-
100 volumes of 0.1N perchloric acid with
1.3 mM EGTA. Homogenates were cen­
trifuged (1500 g) during 5 minutes at 4o C
and the supernatant fraction was frozen
at —20° C until analyzed.

Hormone determinations. — Plasma
PRL and GH levels were measured by
specific double-antibody radioimmunoas-
say systems using materials kindly sup-
plied by the National Hormone and Pi­
tuitary Program (NIH, Bethesda, Md,
USA) and previously validated in our
laboratory. The variations of PRL assay
have been elsewhere described (35).
Plasma PRL levels were expressed as /xg/1
of rat-PRL-RP-1. Plasma GH levels were
expressed as ju,g/l of rat-GH-RP-1. The
intraassay variation was 6% while the
interassay variation was 10%.

Assay of dopamine and norepinephrine.
— Dopamine and NE contents of re­
moved tissues were measured by a radio-
enzymatic method according to Da PRADA
ana ZURCHER (11), previously validat­
ed in our laboratory. The variability of
the method was earlier described (13).
Results were expressed as ng of cate­
cholamine per mg of protein measured
by the Lowry’s method (25).

Statistics. — Data were analyzed by
Student’s t-test.

Results

Plasma PRL and GH levels after L-
dopa or saline administration to both
grafted and control rats can be seen in
figure 1. One month after the grafting, an
increase in plasma PRL levels of grafted
versus control animáis was shown, along
with a reduction in plasma GH levels.
L-dopa administration resulted in a re­
duction of both plasma PRL and GH
levels, not only in grafted but also in
control rats.

One month after the transplant opera-
tion, an increase in hypothalamic DA
content in grafted as compared to sham-
operated animáis was observed (fig. 2). A
further increase was observed in hypotha­
lamic DA content after L-dopa adminis-

Rev. esp. Fisiol.. 43 (4), 1987



HYPERPROLACTINEMIA AND GH SECRE1 ION 465

Fig. 1. Plasma prolactin (PRL) and growth hor­
mone (GH) levels, both basally and 90 min after
L-dopa administration (50 mg/kg weight), in graft-

ed (GT) and control (CT) animáis.
Valúes are means ± SEM. N = 8 in all groups
studied. Statistical significances according to Stu-

dent’s t-test.

tration in both grafted and control ani­
máis. No differences could be detected in
pituitary DA contents between both
groups, but the increase observed in graft­
ed rats after L-dopa administration was
greater than the observed in control ani­
máis.

Figure 3 shows, hypothalamic and an­
terior pituitary NE contents after L-dopa
or saline administration to both control
and grafted rats. One month after the
transplant operation, grafted rats exhibit-
ed an increase in the hypothalamic NE
content as compared to Controls. Ad­
ministration of L-dopa led to an increase
in hypothalamic NE content of Controls
but no differences were shown in grafted
animáis. Norepinephrine was not detect-
able in the anterior pituitary, ñor basally,
ñor after L-dopa administration, in both
grafted and control animáis.

Fig. 2. Hypothalamic and in situ anterior pituitary
dopamine (DA) contents, both basally and 90 min
after L-dopa administration (50 mg/kg weight), in

grafted (GT) and control (CT) animáis.
Legend as in figure 1.

Discussion

The grafting of one anterior pituitary
gland under the kidney capsule resulted
m a very well known increase in plasma
PRL levels (4, 36). Besides these modifi-
cations a decrease in plasma GH levels
can be detected. This effect has been only
reported in women with hyperprolactine-
mia of different ethiologies (2, 19).

Various data from the literature have
shown that PRL is able to modulare other
pituitary hormone secretions through its
action at the hypothalamic level, mainly
modifying DA turnover (3, 6, 10, 13),
which allows to suspect that this hormone
may exert its regulatory effects on GH by
modifying the activity of several hypo-
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Fig. 3. Hypothalamic and in situ anterior pituitary
norepinephrine (NE) contents, both basally and 90
min after L-dopa administraron (50 mg/kg weight),

in grafted (GT) and control (CT) animáis.
Legend as in figure 1.

thalamic neurotransmitters. This study
clearly shows that the increase in hypotha­
lamic DA activity observed after the graft-
ing would exert an inhibitory effect on
GH secretion in grafted animáis. This
was confirmed after L-dopa administra­
ron. Hypothalamic NE activity was also
increased after the graftíng, however L-
dopa administration led to an increase in
Controls but not in grafted animáis,
which suggests a most important role for
DA in the PRL induced changes on GH
secretion. Possible PRL induced modifi-
cations in other neurotransmitters that
may act on GH secretion cannot be ex-
cluded (22, 24).

These facts support the exístence of a 

hypothalamic site of action for these neu­
rotransmitters in the control of GH se­
cretion, probably modifying the release
of GH-releasing factor (GHRF) and/or
somatostatin to the portal blood. This
was previously proposed by some au-
thors (9, 26, 28, 32, 38). At this respect,
recent data have shown the coexistence of
tyrosine hydroxylase activity and GHRF
in medio basal hypothalamic neurons (31,
33), suggesting that DA may exert a mod-
ulatory effect on the GHRF secretion.

However, the possibility that one pi­
tuitary cell type could be responsible of
both GH and PRL secretions, as has been
repeatedly suggested (5, 15, 18), could
also support the decrease of GH secretion
after L-dopa administration, through a
possible direct action of DA on these
cells. At this respect, the marked increase
in anterior pituitary DA content observed
after L-dopa administration could be re­
sponsible not only of the decreased PRL
secretion (14, 16), but also of the decrease
in GH release.

In conclusión, these data suggest that
PRL could be able to modify GH secre­
tion. This effect seems to be mainly exert-
ed through changes in the DA action on
GH secretion at hypothalamic and/or an­
terior pituitary leve!.
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Resumen

Se estudiada la existencia de mecanismos de inte­
rrelación entre prolactina (PRL) y hormona de cre­
cimiento (GH). El estudio se ha realizado en ratas
macho adultas portadoras de un implante adenohi-
pofisario bajo la cápsula renal desde el día 90 de vida
y en sus correspondientes controles con operación 
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simulada. Los animales fueron inyectados con una
única dosis de L-dopa (50 mg/kg de peso) o solu­
ción salina a los 30 días de la operación de implante.
Los niveles plasmáticos de PRL y GH se midieron
mediante radioinmunoanálisis específicos. Los con­
tenidos de dopamina (DA) y norepinefrina (NE) en
el hipotálamo y en la adenohipótisis m situ se midie­
ron mediante un método radioenzimático especí­
fico. Los niveles plasmáticos de PRL se incrementa­
ron, mientras que los niveles de GH disminuyeron,
en los animales con implante adenohipofisario. Los
contenidos hipotalámicos de DA y NE se incremen­
taron en estos animales, mientras que el contenido
adenohipofisario de DA no se modificó respecto de
los controles. La administración de una única inyec­
ción de L-dopa redujo los niveles plasmáticos de
PRL y de GH, tanto en animales con implante
como en animales controles, pero mientras se ob­
servó un notable incremento en los contenidos hi­
potalámicos y adenohipofisarios de DA en ambos
grupos, el contenido hipotalámico de NE sólo se
incrementó en animales controles. Estos datos su­
gieren que la secreción de PRL y la de GH están
estrechamente relacionadas. Dopamina podría ejer­
cer una acción mediadora en la acción de PRL sobre
GH, mientras que NE estaría menos implicada.

Palabras clave: Prolactina, Hormona de creci­
miento, Dopamina, Norepinefrina.

References

1. Agrasal, C., Esquifino, A. I.» Fernández-
Ruiz, J. ]., Cebeira, M., Ramos, J. A. and
Tresguerres, J. A. F.: 1RCS Med. Sci., 13,
1128-1129, 1985.

2. Andersen, A. N. and Tabor, A.: Acta Endo­
crino!., 100, 177-183, 1982.

3. Andersson, K., Fuxe, K., Eneroth, P., Ny-
berg, F. and Roos, P.: Eur.J. Pharmacol., 76,
261-265, 1981.

4. Bartke, A., Smith, M. J., Michael, J. D.,
Perón, F. D. and Dalterio, S.: Endocrinology,
100, 182-186, 1977.

5. Basseti, M., Spada, A., Arosio, M., Vallar,
L., Brina, M. and Giannattasio, G.: J. Clin.
Endoc. Metab., 62, 1093-1100, 1986.

6. Bybee, D. E., Nakawarase, C., Szabo, M. and
Frohman, L. A.: Nenroendocrinology, 56, 27-
32, 1983.

7. Casanueva, F., Betti, R., Cocchi, D., Zanardi,
P., Motea, T. and Muller, E. E.: Endocrinol­
ogy, 108, 1469-1475, 1981.

8. Chang, J. P., Marchant, T. A., Cook, A. F..
Nahomiak, C. S. and Petcr, R. E.: Neuroen-
docnnology, 40, 463-470, 1985.

9. Chihara, K., Arimura, A. and Schally, A. V.:
Endocrinology, 104, 1656-1662, 1979.

10. Cramer, O. M., Parker, C. R. and Porter, J.
C.: Endocrinology, 105,636-640, 1979.

11. Da Prada, M. and Zurcher, G.: Life Sci., 19,
1161-1173, 1976.

12. Esquifino, A. 1. and Tresguerres, J. A. F.:
Acta Endocrinol. suppl. 243, 97, 1981.

13. Esquifino, A. L, Ramos, J. A. and Tresgue­
rres, J. A. F.: J. Endocnnol., 100, 141-148,
1984.

14. Femández-Ruiz, J. ]., Ubeda, E., Tresgue­
rres, J. A. F., Esquifino, A. I. and Ramos, J.
K.-.1RCS Med. Sci., 13, 1126-1127, 1985.

15. Fumagalli, G. and Zanini, A.: J. Cell. Biol.,
100, 2019-2025, 1985.

16. Gibbs, D. M. and Neill, J. D.: Endocrinology,
102, 1895-1900, 1978.

17. Glowinski, J. and Iversen, L. L.: J. Neiiro-
chem., 13, 655-669, 1966.

18. Goluboff, L. G. and Ezrin, C.: J. Clin. Endo­
cnnol. Metab., 29, 1533-1540, 1969.

19. Ho, K. Y., Smythe, G. A. and Lazaras, L.:
Acta Endocnnol., 108, 289-296, 1985.

20. Jansson, J. O., Edén, S. and Isaksson, O.:
Endocr. Rev., 6, 128-150, 1986.

21. Kabayama, Y., Kato, Y., Murakami, Y., Ta-
nako, H. and Imura, H.: Endocrinology, 119,
432-438, 1986.

22. King, T. S., Steger, R. W. and Morgan, W.
W.: Endocrinology, 116,485-491, 1985.

23. Leong, D. A., Frawley, L. S. and Neill, j. D.:
Ann. Rev. Physiol., 45, 109-127, 1983.

24. Locatelli, V., Apud, j. A., Gudelsky, G. A.,
Cocchi, D., Masotto, C., Casanueva, F., Ra-
cagani, G. and Muller, E. E.: J. Endocrinol.,
106, 323-328, 1985.

25. Lowry, O. H., Rosebrough, N. ]., Farr, A.
L. and Randalí, R. J.: J. Biol. Chem., 193,
265-275, 1951.

26. MacLeod, R. M., Fontham, E. H. and Lehe-
meyer, J. E.: Neiiroendocrinology, 6, 283-294,
1970.

27. Martin, J. B., Durand, D., Gurd, W., Faille,
G., Audet, J. and Brazeau, P.: Endocrinology,
102, 106-113, 1978.

28. Martin, J. B.: Fed. Proc., 39, 2902-2906,
1980.

29. McNeilly, A. S., Sharpe, R. M., Davidson, D.
W. and Fraser, H. M.: J. Endocrinol., 79,
59-68, 1978.

Rev. esp. Fisiol., 43 (4), 1987



468 A. I. ESQUIFINO. J. J. FERNÁNDEZ-RU1Z, M. CEBE1RA, C. AGRASAL, J. A. F. TRESGUERRES AND J. A. RAMOS

30. McWilliam, J. R. and Meldrum, B. S.: Endo-
crinology, 112, 254-259, 1983.

31. Meister, B., Hokfek, T., Vale, W., Saw-
chenko, P., Swanson, L. and Goldstein, M.:
NeuToendocrinology, 42, 237-247, 1986.

32. Negro-Vilar, A., Ojeda, R., Arimura, A. and
McCann, S. M.: Life Sci. 23, 1493-1497, 1978.

33. Okamura, H., Murakami, S., Chihara, K.,
Nagatsu, I. and ¡bata, I.: Neuroendocrinology,
41, 177-180, 1985.

34. Torres, I., Guaza, C., Femández-Durango,

R., Borrel, J. and Charro, A. L.: Neuroendo­
crinology, 35, 159-162, 1982.

35. Tresguerres, J. A. F., Esqúifino, A. I., Pérez-’
Méndez, L. F. and López-Calderón, A.: En-
docrinology, 108, 83-87, 1981.

36. Tresguerres, J. A. F. and Esqúifino, A. I.: J.
Endocrino!.., 90, 41-51, 1981.

37. Tresguerres, J. A. F. and Esqúifino, A. I.:
Acta Physiol. Latinoamer., 33, 257-274, 1983.

38. Willoughby, J. O. and Day, T. A.: Neuroen­
docrinology, 32, 65-69, 1981.

Rev. esp. Fisiol., 43 (4), 1987




