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INTRODUCTION

The knowledge that prolactin pelys sn essential

rcele in the reproductive mechsnism o7 women hes recentl -

led to & better understanding of famaie infertility.

I+ hag been known for some years thst the regulation
of the ovulatory cyele in women depends not only con
proper LH and FS5H secretion but alsc on the normel secre-
tion of prolactisz Wherepes normal serum prolactin
concentrations appear to be essential for the function of
the corpus luteum inrn human beings, hyperprolactinesemis
causes anovulatory cycles or gmencrrhoea. Hyperprolesctine-
emia is found in 15 to 25% of patients with secondary
amenorrhoes ani therefore represents an important inferti-

lity factor.

Prolactin secretion in men in different physioclogicel
gtates end pathological conditions wes rapidly cheracterized
efter the development of the radicimmuncagssey for human

prolectin by Hwang, Guyda and Friesen in 1971.

This thesis is & goncisejaccount of prolactin in

female reprcduction.

Central Library - Ain Shams University



1RECDGI~IITI_0N AND IDENT "l_HORMONE |

Prolactin, & denomination of an uninown hormene

introduced by Riddle and coworkers in 1933, owes this

~—
name to its stimulating effect on milk gecretion.

e e —

Az in the cerge of other pituiltary hormones pro-
lactin wes defined by its biologicel cheracters, such
as memmotrophic and luteoctrophic effects in mammals,

prior to its isclation a5 @ molecule,.

In the human, it was widely assumed for a long
time that growth hormone fulfilled both growth promoting

and prolectin activities,

Failure to isolate frOm human pituvuitaries colle-
cted postmortem & prolactin definitely distinct from
growth hormone, and the intrinsic lactogenic asctivitiy of
highly purified humen growth hormone preparations
supported the controversy as to the exigtence of a humen

pituitary prolactin,

Cn the contrary, many physicpethologicsl and
experimental deta favour its existence. The earliest evi-

dence cerme from the work of Pasteels (1962} who found that
- i — —_— -

in vitro cultured human adult and fetal pituitaries
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gsecreted increasing amounts of & pigeon crop-sac stimu-
lating material, wnereas growth hormone secretion in

the tissue culture medium declined with time,{15}.

In 1971 it wes agreed that prolactin exists in
the human ag an anieriocr pituitary hormone distinct from
growth hormone following the demonstration of its in

vitro biosynthesis (45).
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PROLACTIK FORMATION

Prolactin is produced in lectotropic cells found
- ———— e s = e

in the lateral wing of the anterior pituitdry gland(Fig.1),

together with the cells that produce the growth hormone.

The lactotroplie cells, which contain eosinophilie
granules, can be digtinguished from scmetoctropic cells

by their affinity for erythrosin or carmocsin steins.

The number of lactotropic cells is inereesed in
fetal pituviteries and during pregnancy. This prolifera-

tion of lactotropic cells is the result of very high

concentration of circulating esirogens in human pregna-

ncy (131),.

Prolectin is synthetized within the cisternse of
the endoplasmic reticulm and packaged by the Golgi appa-
ratus into small membrene bound progranules, which are

used to form larger mature acidephilic secretory gnanules.

The contents of the cells are then secreted by exocytosis
resulting from fusion of the membrane of the granules and

that of thecell {(64).
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Flg <1 Electron microscopy is used to study the secretion of an anteror pituitary hormone.
in tne middle of the micrograph can be seen a prolactin cell, which can be recognized by the irregularity of its secretory
granules, There is a nucleos containing scattersd chromatin and twe necleoli (nu}, and also cytoplasm with abundant granular
endoplasmic reticulum {per) which is evidence of consideraible synthesizing activity, There are also indications {arrews) of the
contents of secretary granules being discharged by exocyrosis tnte the perisinusaidal space, This secretion will find its way to
the capiliaries {C). ' '
[Jeanine-Anne Heuson-Sticnoon and André Danguy, Histology Laboratory, Faculty of Medicine, Universily of Brussels)
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CHEITICAL STRUCTURE OF HUNMAN PROLACTIN

The human prolectin molecule consists of 200
aminc—-gcid residues, 3 disulfide bridges, eand leucine

ag the HH2 Terminal residue,(Fig.2).

There is a gignificant similarity in the eamino-acids
seguence of humen placental lactogen (HFL), growth
hormone (GH), and prolsctin but GH and HPL differ by

having only 2 disulfide bridges {76).

Prolectin, GH, and HYL may have evolved by
genetic reduplicgtion.from a smaller common peptide; all

are single—chain'polypeptides without carbohydrate.

The prelactin molecule is very susceptible to
inactivation by proteoclytic enzymes present in the
pituitary. It has a:molecular weight of about 22,000,
although the occurrence of prolactin of larger molecular
éize hag been described in the serum of a patient with a

pituitary tumour {101).

Prolactin from pituitary, serum and amnictic fluid

was ghown to be of the game chemical nature (10),

There ig s renarkable homology between human and
ovine prolactins, thus explaining their cross resctivity

in radioimmuncessay.
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NHzLeu-Pro-Ne-Cys-Pro-Giy-Gly-Ada-Ala- Arg-Cys-Gin-Yal-Thr-Leu-Arg-Asp-Leu-Phe-
ﬁs@@vaI-Val@ﬁer—Hns-Tyr—rle-His-.ﬁ.sn—Leu—SEI-Ser Gilu: Met-Phe-Ser-Glu-
Phe-ﬁsp-Lys-Arg’Tyr-Thr-His-GIy-Arg—GIy-Phe-IIe-Thr-Lys-Ala—IFe-A.sn-S’er-@Hls‘
Thr{Ser Ser-Leu-AlaGlu-Asp-Lys Gln-.ﬁ.la@@Mel-ﬁ.sn-Gin»Lys-As&
Phe@ﬁal—Ser—lle@ile eurArg-Ser-Trp- Asn-Giu-Pro-Leu-Tyr-His-Leu-Val- Thr-
GIu@Ng-GIy{Asx}GIn-GIu-AIa-F‘rn-GIuFIe-Le ertLys- Ala-Val-Glu-lle- G-
Glu-Gln-Thr-Lys- .ﬁ.rg-Leu-Leu-Glu-ny—Met-Glu-Leu-He-‘u‘al-Se:-Gm-'\."al-HisGlu-

@L:.rs-GIu-Asp—GIu-IIe-Tyr-F‘ro—'l-"aF—T er+GI1_,'-Leu-F'm-Ser-Leu-Grn-MeT-ﬁ.Ia-@

Glu-Ser-Glu-Am-Leuw- Ser-Na-Tyr@&snH;S@Leu@;mg@&er-ms—
@Ile-ﬁ.sp-.ﬂsn-Tyr Lys—Leu-Leu-Lysﬂe-il&His—Asn-ﬁ.sn-Asn—@OH

Fig. 2
The linear amine acid sequence of humen piruitary prolactin
Enc:rded residues, only, are zdenncal with human growihk har-
" “mone sequence. Moditied from Shome & Pariow (1977).

Central Library - Ain Shams University




MODE OF ACTION OF PROLACTIN HORMONE

Prolactin interacts with the cell membrane rece-

ptor (5).

The altered 2tate of the cell membrane is then translig-

ted int¢o intreceullular signals to the nucleus (Fig.3)-

Altered intranuclear transcription is then coordinated
to provide the ribosomal, transfer and messenger RNAS
required for the synthesis of milk proteins and ecther

mammary enzymes (119},
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REGULATION AND MECHANISM OF SECRETION OF PROLACTIN

"

Prolactin is under the tonlc inhibitory effect

of prolactin-inhibiting factor (PIF), which is secreted

fpom.thgihypqthalamus. When it reaches the anterior

pituitary, it acts on the lactotrepes by suppressing

them and it keeps the prolectin at & normal level It
. ——— D!

iz beliewed that there are two mechsnisms in the

hypothalamus thet control the secretion of the hormone:

One is a dopaminergic mechenism and t he other is =&
T, ——— - - e

serotoninergic mechanism. It is believed that dopamine
is the hypothalamic substance which inhibites the
secretion of prolectin from the pituitary glend,(rig.4)-
According to the work of Takahara and co-workers,
dopamine is secreted into the portal eircuiation to reach

the anterior pituitary and produce ite effect directly

on the lactotropes (113).//

The anterior pituitary is known to have dopamine-
rgic or alpha-adrenerigic receptors. L-dopa or dopamine
could act at both the hypothalamic and pituitary levels.
The anterior pituitary in vitro releases high levels of
prolactin., Folleowing incubation with cetecholamines,

there is suppression of prolactin secretion,
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Fig.4
Hypothalamic controf of profaciin secretion from the pituijary
{PIT). The hyporhalamus normeally inhibies profactin release by
a prolactin-inkibiting factor (PIF}, which appears ro be dop-
artine. There i‘s also evidence of the exis:ence of kyporhalamic

,,,,,,

Jﬁorf-foop feedback regularion of pro.facnn sECretion. Oesfro-
gen from the ovary and placente regufafe pnuu‘ar_v SER.HHWL}:
to hyporhm‘amac facmrs From Marrtin et of {1977),

“with permitston.
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