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ABSTRACT—In vitro release of prolactin (PRL) from
the pituitary gland of the bullfrog (Rana catesbeiana) in
the presence of thyrotropin-releasig hormone (TRH)
analogues and metabolites was studied. [3-Met-
His’|TRH stimulated the release of PRL markedly. The
stimulatory activity of the analogue was as potent as that
of TRH. In contrast, [1-Met-His’JTRH had no effect.
Two main metabolites of TRH, pyroglutamyl-histidyl-
proline and histidyl-proline-diketopiperazine did not
affect the release of PRL from the pituitary gland.

INTRODUCTION

In amphibians, thyrotropin-releasing hormone
(TRH. pGlu-His-PRoNH,) exhibits potent prolac-
tin (PRL)-releasing activity [1-4], as in mammals
[5]. TRH is regarded as the main PRL-releasing
factor in the amphibian hypothalamus, since im-
munoneutralization of TRH in hypothalamic ex-
tract with antibody against TRH markedly attenu-
ates its PRL-releasing activity [6], and among the
fractions separated chromatographically from the
hypothalamic extract, the TRH-containing frac-
tion exhibits the most potent PRL-releasing activ-
ity [7].

Recently, presence of [1-Met-His’]TRH, an
analogue of TRH, has been reported in the brain
of cyprinid fish [8, 9]. Another analogue [3-Met-
His*]TRH has potent biological activity in mam-
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mals [10]. Although these analogues have never
been detected in the amphibian tissue [Uchida et
al., unpublished], it is of interest to test these
substances for PRL-releasing activity in amphi-
bians. In addition, PRL-releasing activity of two
main metabolites of TRH, pyroglutamyl-histidyl-
proline  (TRH-OH) and  histidyl-proline-
diketopiperazine (Cyclo(His-Pro)) [11] has also
been studied. The latter metabolite is known to
have various activites related, or opposed to those
of TRH in mammals [11, 12].

MATERIALS AND METHODS

Peptides

TRH, [3-Met-His’]TRH and TRH-OH were
purchased from Bachem Inc. Cyclo(His-Pro) and
[1-Met-His’JTRH were products of Sigma and
Peninsula Laboratories, respectively.

Incubation of pituitary gland

Adult bullfrogs (Rana catesbeiana) weighing
250-350 g were sacrificed by decapitaion. The
anterior pituitary gland was removed, weighed and
hemisected and the two hemipituitaries were
placed in a glass vial containing 200 x| of 67%
Eagle MEM (Nissui Seiyaku Co., Ltd., pH 7.4).
The vials were incubated in a Dubnoff metabolic
incubator under an atmosphere of 95% O,-5%
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CO,. After 1 hr of preincubation, the medium was
replaced with fresh medium containing a test
substance. Incubation was carried out for 16 hr at
25°C, since it had been verified previously that
bullfrog pituitaries incubated under the above
conditions continue to release PRL until at least 28
hr at a linear rate [4].

Radioimmunoassay

Homologous radioimmunoassay for bullfrog
PRL in the medium was performed according to
the method described previously [13].

Statistics

Statistical analysis was perfomed by analysis of
variance.

RESULTS AND DISCUSSION

TRH stimulated the release of PRL from the
pituitary gland dose-dependently (Fig. 1). Like-
wise, [3-Met-His’TRH also showed dose-
dependent stimulation of PRL release (Fig. 2). In
contrast, [1-Met-His?’)TRH had no significnat
effect on the release of PRL from the pituitary
gland (Fig. 3).

In cyprinid fish, [1-Met-His’]TRH seems to
stimulate the release of gonadotropin rather than
the release of PRL from the pituitary in vitro [14].
In the f{rog hypothalamus, neither [3-Met-
His’TRH nor [1-Met-His’JTRH has been de-
tected: High performance liquid chromatography
analysis of acid extract of bullfrog hypothalami
revealed that none of the fractinos with the same
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Fic. 1. Effect of TRH (left) and [3-Met-His*]TRH (right) on release of PRL from the bullfrog pituitary gland in
vitro. Each column and vertical line represent the mean of 7 determinations and standard error of the mean,
respectively. Values with the same superscript do not differ significantly at the 5% level.
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FiG. 2. Effect of [1-Met-His*]TRH (left) and TRH-OH (right) on release of PRL from the bullfrog pituitary gland in
vitro. C, control medium. Each column and vertical line represent the mean of 7 determinations and standard
error of the mean, respectively. Values with the same superscript do not differ significantly at the 5% level.
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FiG. 3. Effect of Cyclo(His-Pro) on spontaneous or

TRH-induced release of PRL form the bullfrog

pituitary gland in vitro. C, control medium, Each

column and vertical line represent the mean of 7

determinations and standard errorr of the mean,

respecitvely. Values with same superscript do not
differ significantly at the 5% level.

retention time as that of synthetic [3-Met-
His’JTRH or [I-Met-His’]TRH contain any im-
munoassayable amount of these substances [Uchi-
da et al., unpublished].

TRH-OH had no significant effect on the release
of PRL (Fig.4). Cyclo(His-Pro) also affected
neither the spontaneous nor the TRH-induced
release of PRL from the pituitary (Fig. 5). TRH-
OH and Cyclo(His-Pro) are the main metabolites
of TRH in the brain of vertebrates including
amphibians [11]. Data concerning the possible
function for TRH-OH are limited [11, 12]. On the
other hand, Cyclo(His-Pro) has various TRH-like
activities such as antagonism of ethanol narcosis
[15], elevation of brain cyclic GMP levels [16] and
inhibition of food intake [17] as well as TRH-
opposed activities such as hypothermia [18] and
inhibition of in vive and in vitro PRL secretion [19,
20] in mammals. However, the present experi-
ment with bullfrog pituitary revealed that
cyclo(His-Pro) does not affect the release of PRL
directly. Among TRH and its related peptides,
TRH seems to be the only hypothalamic factor
which directly influences the release of PRL in the
bullfrog.

ACKNOWLEDGMENTS

This work was supported by a research grant from

937

Waseda University and Grants-in-Aid from the Ministry

(3]

(5]

10

11

12

13

14

15

16

17

18

20

of Education, Science and Culture of Japan to S. K.

REFERENCES

Clemons, G. K., Russell, S. M. and Nicoll, C. N.
(1979) Gen. Comp. Endocrionol., 38: 62-67.
Kikuyama, S. and Seki, T. (1983) In
“Neuropeptides, Neurotransmitters and Regulation
of Endocrine Processes”. Ed. by E. Endroczi,
Academiai Kiado, Budapest, pp. 317-324.

Hall, T. R. and Chadwick, A. (1984) J. Endocri-
nol., 102: 175-180.

Seki, T. and Kikuyama, S.
Endocrinol., 61: 197-202.
Vale, W., Rivier, C. and Brown, M. (1977) Ann.
Rev. Physiol., 39: 473-527.

Seki, T., Kikuyama, S. and Suzuki, M. (1988) Zool.
Sci., 5: 407-413.

Kikuyama, S., Koiwai, K., Sakai, M., Seki, T. and
Yanagisawa, T. (1987) Kyoto Prolactin Conf.
Monograph, 2: 123-131.

Hamano, K., Tamura, S. and Yanagisawa, T. (1990)
Nippon Suisan Gakkaishi, 56: 365.

Hamano, K., Inoue, K. and Yanagisawa, T. (1990)
Gen. Comp. Endocrinol., 80: 85-92.

Vale, W., Rivier, J. and Burgus, P. (1971) Endocri-
nology, 89: 1485-1488.

Griffiths, E. C. and Millar, R. P. (1983) In
“Thyrotropin-Releasing Hormone” Ed. by E. C.
Griffiths and G. W. Bennett, Raven Press, New
York, pp. 45-50.

Prasad, C., Mori, M., Wilber, J. F., Pierson, W.,
Pegues, J. and Jayaraman, A. (1982) Peptides, 3:
591-598.

Yamamoto, K. and Kikuyama, S. (1982) Endocri-
nol. Japon., 29: 159-167.

Hamano, K., Ishizuka, T., Shimizu, Y. and Yanagi-
sawa, T. (1989) Proc. Jap. Soc. Comp. Endocrinol.,
4: 18.

Prasad, C., Matsui, T. and Peterkofsky, A. (1977)
Nature, 268: 142-244.

Yanagisawa, T., Prasad, C., Williams, J. and
Peterkofsky, A. (1979) Biochem. Biophys. Res.
Commun. 86: 1146-1152.

Morley, J. E., Levine, A. S. and Prasad, C. (1981)
Brain Res., 210: 475-478.

Prasad, C., Matsui, T., Williams, J. and Peterkofs-
ky, A. (1978) Biochem. Biophys. Res. Commun.,
85: 1582-1587.

Bauer, K., Graf, K. J., Faivre-Bauman, A., Tixier-

(1986) Gen. Comp.

Vidal, A. and Kleinkauf, H. (1978) Nature, 274:
174-175.
Prasad, C., Wilber, J. F.. Akerstrom, V. and

Banerji, A. (1980) Life Sci., 27: 1979-1983.



ImEE BHL

Biodiversity Heritage Library

Sakai, Makoto et al. 1991. "Effects of Thyrotropin-Releasing Hormone
Analogues and Metabolites on Prolactin Release from the Bullfrog
Hypophysis(Endocrinology)." Zoological science 8, 935-937.

View This Item Online: https://www.biodiversitylibrary.org/item/125311
Permalink: https://www.biodiversitylibrary.org/partpdf/71593

Holding Institution
Smithsonian Libraries and Archives

Sponsored by
Biodiversity Heritage Library

Copyright & Reuse

Copyright Status: In Copyright. Digitized with the permission of the rights holder.
License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://www.biodiversitylibrary.org/permissions/

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 17 February 2024 at 18:27 UTC


https://www.biodiversitylibrary.org/item/125311
https://www.biodiversitylibrary.org/partpdf/71593
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.biodiversitylibrary.org/permissions/
https://www.biodiversitylibrary.org

