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I5ERODICELION

ba

The dopaminergic tuvero-iniundibular asystem has
been shown to rlay a role in regulation of the pituitary
gonadotrophing anéd prolactin secretion irn ewperimental

T

animals {Meites &%t 2l, 1972-1G7£)., Recent studies have

suggegsted
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opaning apomisis alsoe exert
ar inrinitory effect on gonadotreopnin £nd prolactin re-
lepge in muwsans {Te “lanc and Lackelin 1976-1977).
Dopemine was lmown earlier to funetion as an in-
termediary precursor in sne niocsynthesis of ngr-adrenaline

and adrenzaline in sympathetis nevrons a2nd chromaflin cells

1

starting either with tyrosine or with dopa. However,
dopamine is lmown now to play a role as = neturotransmittar
exerting its effectes via rather zspecific receptors dif-
ferent from those of nor~adrenaline znd adrenaline within

the ecoantral nervous system,.

The detailied meorpholozgical description of dopamine
neurcns were made possivle tircwgh the histochemical fluo-
rescent technicue {Flack et al. 1962}, Yith shis ftech-
nigue, it was possible to visunalize the dopamine neuron,
the cell body and its dendrites, the axon and the dense
terminal networlt ramifying in all directions, Recently,

a new immunohistochenieal techniques have been develaped
by whichh enzymes engaged in the synthesis of dopamine e.g.

tvyrosine nyvdroxvliasze can be visualized,., Usins the latter
F b £
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technique, tihe dopanine rcurons can be demonstrated with
creater perfection (Hokfelt et al, 1976}, The cell bodies
of dovpamine neurons glve rise to long axons arnd derse net-
works of nerve terminals., 411 along the anerve terminals,
varicositien opccur which syntresize and secrete dopamine
in responge to nerve impulses, The dopamnine a3ynzpse is a
complicated structure, whers the dopamine nerve terminal
communicates witk tne postsymaptic cell by the release of

dopamine o

Depanine is aynvhesized fronm tyrosine whieh is talten
up into the dopamine nerve terminal, wrhere it is converted
to IOPA and then to deopamine, It is stored in small gran-
wles Trom wnich it is released in response Lo nerve impulsesz.

T

It then zffect

h

L]

post=synaptic cell by stimulating the
dopaminergic receptor which in turn leads e changes in
the activisy of the postesyaaptic cell, Affer stimulating
the preceptor, dopemine ig removed in fwo wavs; metabolize:
enzymatically to homeovanillic acid {HVA) or taken up into

the pregynaptic nerve terwminsl to be re-uged as neurp-

transmitter.,

Wnile the mogt important depaming neursn systems
are located within the brain, dopanine containing cells
are 2lso present in retina, glomus carocticum, renal and
vascular tissues, within sympathetic gznglia. Dopamine

nerve terminals are also present in the chemo-trigger

Central Library - Ain Shams University



-3’

zone in the area postrema where vomiting may be elicited

by doparine agonists (Thorner 1375).

The most inportant dopamine systems from the fune-
tional point of view ars thz tubero-infundibular system
involved in control of pituitary hormone release and the

mesenceptalic ascending dopamin

th

systems participaiing in
diencephalic as well as cortical furction., The cell bedies
of the tuberoinfundibular neurons are localiged in the
hypothalamag, in close vieinity of third ventricle. They
send their short axons to the oxternal layer of tne median
eminence and terminatc partly on the portal vessels, Those
are goncerned in pituitary horaone releass especially lutel-
nizine hormone-releasing hormone and prolactin (Fuxe et al,

1973,

There are many érugs interfering with varicus aspects
of dopamine neurotransuission, Certain drugs inerease the
gstimulation of depamine receptors either indirectly by in-
creasing the release of dopamine {like amphetamine)} or
directly by mimicking the function of dopamine on the pre
or post-synaptic recepbor {like bromocryptine, apomorphine
and piribedil}. Other drugs interfere with dopamine neuro~
transmission either by blocking dopamine synthesis (like
Hlphamethyl-para=-tyrosine}, by blocking the uptake of
dopamine inte the dopamine sitorage granules (like reserpine)

or by having a morec direct action leading to bleockade of
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dopamine recertors ¢.g. haloperidel, cilorpromazine,

thioridssine (@nti~psychotic druss

Piribedil {(a piveronyl-pyrimidine derivative,

3%,.-) is 2 dopamine agonist exerting its effects via . -

AT

A=

the dopaminergic receptorz, It penetrates inte the -
central ne-vous ayswem, Goldberg (1372, 1975) speculated
that piribed@il may pe active centrally and ineffective perfe
Mierally os vasolilator beczuse it 1s convertad to =n active
etabolite in brain buv not in zidzey. Iowever, lHasala

et al. (1978) reported that pirivedil is enployed in

o}
L
o
N

practice in treatsent of obstructive arterial

seasgs and this drus is fiouzght te ke a long acting

—

O
[

dopanine receptor agonist, It has beer alse used in
treatment of parkinscnism in doses up to 300 mg daily
(. Jenner et al. 1973), The 2ffects of piribedil are
easily blocked by pimozide, 2 speciiic doperninergic
receptor artagoniat (Fuxe e% al., 1374), and reduced by

Hyey reg Pretreatment (Fuxe 1973).

t wag found that theophylline and caffeine
markedly enhanced (5 = 10 folds) the effects of DOFA and
dopamine receptor agonists suck as apomorphine and piri-
bedil (Fuxe &t 2i. 1974). Results suggested that theo-
phylline and caffeine car considerably sensitize dopanine
receptors to the action of various dopamine receptor

agonists, on the assumption that adenylcyclase 1s a part
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of dopamire receptor (Kzbabian et al, 1972} and that xan-
thines ecar inhibit eyclic AMP phosgphodiestrass engymse which
is ¥mown <o inactivate cyeclie AP In the central rnervous

syatem,

Y

ter than prilmates do not rengtruste and

M

g

T
Higt= Yt

1z ot

Al

their sexual eyele iz ecalled Estrus Cycle, named for the
corsnicuocus pericd of heat or catrus ot the time of ovula-

tiorn., In spontanecusly ovulating species such as the rat,
the urderlying endocrine events are egscentially the same

as those in the zenstrual cyele in hwran although the cyele

is numberzd Irom the day of estrus,

In hypopaysectonizged raste, Lighly purified folli-
cle-gtimulatisg-hornone preparations do not cause estrogen
secretion unless a small amount of lentinizing-iormone is
also injected, Leutinizing-Hormone and preswubly prolactin
stimnlate progesteronc secreticr, It is cleer that ESH
from pituitzry gland iz responrszible for early oaturation
of ovarian follieless and that FSH and 1H together are rese
ponsible for their final nmaturaition and that a burst of 1Ld
secretion {Ovalatory normone release) is rcosponsible for

syulation and initial formationm of corpus luteunm (Sanong

1977).

Bxperimental animal studiesz have shown that the

nypothalamus and may be the limbie system are invelved in
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the control of gonadotrophin secreiion from the anterior
pituitary vland,., The kormonal link in pituitary-;ionad
regulaticn is the hypothalamic luteinizing-hormone-
relezssing hormoine (L,H.R.H.) {Schalch 1971: Schally et al.
1973 and Tammer 1975}, This gubstance originally isolated
from thce poreive hypothalamus by Schaily et al., 1972, is

a linear decapeptide which hag 2ll the horognal proper-
ties of the nztive hormone isolated from both porecine and
ovine hypothalamic ftissue. Injeetion of L,H.R.H. dccapep-
tide brings about the release of both the gonadetrophic
hormiones LH and F3E, ¥For this reason, most workers now
believe that this materizl iz the only hypophvsiotrophic
faetor regulating goradotrophin releass :3esser 13723
Kastin 1872; rronchimant 19374 and Mertimer 1974). Soue
call this khormone the gonsdotrephin-relsasing horaone,

I+ has been proposed thet theres is & sccond ¥84. H.H, dis-
tinet frow L.H.B.H,, But the cnomical evicenes on which
this claim is based is not sxtensive (Sehallvy 1975 and
Vale et al, 1973}, The gonadetrophic normone releasing
effects of hypothalamic extracts can be bHleoclked by anti-

body to the L.H.R.H, decapeptide.

Under basal conditions, pitultary secretion of LE
snd FSH is episedie, ore scerasiory burst occuring approxi-
mately eacn hour (Boyer et al, 1972: Crapmer ev al, 1973%).

The ooccurrence of en ovulatory surge 1s widely corgidexed

to he characteristic of the female pattern of gonadotrophin
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secretion (Rassncn ot al, 1971). Most workers belicvs
that the ability fto roleasse gonsdotrephins in an ovulatory

xis

i

sturge pettorn mesns that the hypothalaiic pituitsry
has a2 po=itive feed-back capacity, bubl ithe cxact site of

the positive feedbacy receptor le still wnder stuwdy, The
rige in LI the: preceeds ovuloation 1s composed of 2 seriss

of progressively larger surgea {(dzftolin <t al, 1973).

o~

Maintenance of the basal leve of gomadotrophin
secretion appears to depend on tornic kyoothalamic in-
fluences arising from the redial tubero-nvpophyaizl systen.

oged on the basis of

int

In the rat, several workers hive pro

L]

lesion an? eleetric studies that fhe wodial preoviic

e

region is the sits of origin of newrons responsible for

the mideyeie ovulatory swrge (Clemens 5t al, 1971; Cramer
et al, 1973}, In anothcr siuwdy, the hippocampus was shown

to exert an ishibitery cifect on gonadotpsphin secretion
{Kawakani et al. 1973). Cana 1974 rcporied that inpulscs
erising iﬁ the 1
the gonesdotrophin seerction., Ho also peinted out that the
hypophysiotrophic nceurons wiich release L.HJRJE. 8re in

turn regulated by biogenie anines. TDegions of arcuate

nueclens in wvernbral hypothalamus coused ovarian atrophy in

experinental avinals,

Edwardsson L1968): Fluckigor et 2), {1968) and
Hokfelt et al, (1972) have poiniad out that blockade of
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svulation, inhibition of inplantation arnéd reduction of
lactation after ergocornine, bromeersocryptine and zgro-
elavine could be due to activation of dopanine recepiors
in sedian erinsnee of mypothalamus (Hokfelt et al, 1972:
Tuxe 1977 and Stone 1973) thereby inhiviting IRF secreticn
and enhancing »relactin inhibitory Factor {PIT) secretion
(fotiks et al, 1971). However, 2 dopamine recepbor rmay

alze exist on t¢ prolasctine~containing cclls in the nltui-
1

s et al, 1971 and

Craver and liegDonzld (1973) reported thot the infusion

of dopsnine iInte the arguate nucleus -coliar o Inenzo dmen

of proestrus rets actwally blocked subseguent cowvnlaiion,.
Uermara ard Xobavashi (1971} implanted dopznine infto the
arcnete nuecleus wmedian erinence and noted that znieis
subjeeted to such treatient exporienced prolonged ansvalae
tory periods of dlestrus or estrus depending on the dogage
zoplied, Schneider and koCann {1969) demonsiroted the
increase in LH, P3H rolezse following intraventricular
injection of dopanine, however sgiulilar doses nad no effect

when injccted into the portal wvessels.

Data concerning catecholawine stimulation of IH
relezgsc are anpizuops and controversisl., Puxe ot 2l.

(1970, 1972} suggested that depanire iz inhibitary to LH

ek

release. In these gtudies, eveluztion of cheanges in histo-

-

chenieal Fluoreasgenes indiecated that the tubsro=-inrundibular
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dopaninergic neurcas wera relatively inoctive during

th

L]

proestrus surge of LH, but iacreased their amine
tuarnsver rate during sterold-induced nezgative feedhack.
Sehncider et al. (1970), and Tasberi et al. (1970) using
radic~irmunoassay ethods Lo measurs plasma 1H, have
reported that deoramine is stimulatory to IH relezsse in
anaesthetized rats., On the other hand, Sawyesr et al,
(1974 ) have found that intraventricular nor-epinepnrine
stimulated the release of LH in the vnanaesthetized
estrogen~prined rabiit, whereas dopamine not only
failed to release 1H, but actuwally blocked the subsege
uner:t IH responsc to & previcugly =ffsctive doss of nor-
eplnephrire, The inhibiters of enzymatic synthesis of
aor-adrenaline from dopanine such gs diethyl dithioccar-
bamate, bloelked tihe LH release by progesterone i the
nroestreus rat (Ealra et al. 1972), as well as the LF
responsc o electrochemleal stimulatiorn of the preoptic

t 2l. 1973),

ares (Kalra

w

Laverty (1965): Denso et al, (1967) and Kavanagh
(19'73/1974) reported that the concentration of catech-
damines irn hkypcthalanus fiuctuates during the estrus
cycle of rats, The concerniration oI dopanine in prria
plagma from eyclie rats was highest during estrus and
lowest during proestrus periods. Hoss et al, (1375)

reported that part of aetivation of L.H.R.H. neurons
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epinephrine and dopamine were appilied iontophoretically to
neurons in flie arckate nuelevs 1dentified antidrenically as
projecting to the wmedian siinences, Those workers noted
tizal such Lalelieile nelzons, woen activeted by normepince

ohrine were ustally dexressed by dopamine, wheXeas nourons

)

achivatad by douasine wer. often depreszed Ly noreepine-
nhiine and aone was stialsted by hoth nor-epineparine and
dopanine.

Usinz ouantitative microTluvorimetr

o study the

catechelanine tumover chanres 1n rolzstion to cxiiieal

Teedlitotory Joreadrensrpic mecnenisn in controlling

P regnent-nare-serua {(PHS) incduce? oviligiions This night

be partdy ererted via nor-aGreaergic tewninals in medial
praoptic sree and via dopamine terminals in lateral
vzlisade zone. Fluekizer (1978) Gemoastrated that
bromoeryptine, a dopamine zgomnist epuld Innibit oviulaw

tion in mature Temale rats as well as prolactin secretion.

& vericty of inevitre studies wers performezd to

h

glucidate the nosszible plrsiologieszl rele ol monaninerzie

pathwars in the rcleass of IFH and 73 (SBemmeider 19469 and

Kamberi 1970). In the presence of medisn eminsnes tissue,
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