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INTRODUCTION

Prolactin secretion by the pituitary gland is under predominantly negative con­

trol by the hypothalamus (Leong et at, 1983). A physiological rise in plasma pro­

lactin level occurs during pregnancy and early in lactation. The introduction of the

assay of prolactin in human serum during 1970, resul,tC"d in the definition of hyper­

prolactincmia syndrome i.e, menstrual disturbance, infertility and galactorrhea in

women. The principal modes of presentation of hypcrprolactincrnia in women arc

infertility and menstrual disorders (Guunasthe, 1993).

Most of the previous works have been carried out to investigate the pathophy­

siological aspect of nyperprolacunemia associated infertility. However, litrle atten­

tion has been paid to the histopathological changes that occur in the female repro­

ductive system in such circumstances.

From the available literature, no histological studies dealing with the effect of

experimentally-induced hypcrprolactinerniu on the neurons of the hypothalamic nu­

clei or the pituitary gland were previously done. Varied literature supported the view

that the arcuate nucleus provides the final common neurosecretory pathway over

which the C.N.S controls the anterior pituitary gland (Everitt et ul., 1986). Effects

of gonadal steroids on the hypothalamus are ultimately translated into alterations in,
the pituitary secretory activity with subsequent change in the endocrine gland which

are dependent on pituitary hormones (Farnworth, 1995).

Sulpiride is a potent antidopaminergic agent with antipsychotic and antide­

pressant activity (Serra et at, 1990). It acts on prolactin and gonadotrophic secre­

tion.
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Therefore, this work was carried out to study the changes that would occur in

response to experimentally induced hyperprolactincmia using sulpiride in the hypo­

thalamo-hypophysial gonadal axis.

The results will he used to evaluate the deleterious effects of hypcrprolactine­

mia towards further understanding the exact pathological changes involved in asso­

ciated reproductive disorders.

The structure of arcuate nucleus of hypothalamus, gonadotrophs and mamrno­

trophs of the pars distalis and the ovary in sulpiridc induced hypcrprolactinernic al­

bino rats will be investigated in this work using histological, immunocytochemical

as well as ultrastructural techniques.

MATERIAL AND METHODS

A total number of 80 adult cycling female Sprague Dawley rats (isolated for 15

days to exclude pregnancy) were used in this experiment. Vaginal smears were ex­

amined daily. Cytological preparations were stained with Shorr's technique (Shorr,

1941). Vaginal cornification was interpreted as a sign that ovulation has occurred or

about to occur. Only rats showing at least two consecutive 4 days estrus cycle with

proestrus, estrus, metestrus and diestrus (Freeman, 1988) were used. These animals

were maintained under standard light / dark cycles, fed normal rat chew ad libitum

and allowed free access 10 water. The animals were divided into 4 groups (20 ani­

mals for each group); one control, one lactating and two experimental groups. The

experimental groups received sulpiridc in a dose of 100 mg / Kg in saline twice dai­

ly inrraperitoneally for 2 and 4 weeks respectively. The dose was taken after Perez

and Lawzewitsch (1984).

Sulpiride N. (l-ethyl-2- pyrrolidinyl meth) -2 methoxy-f- sulfamoyl benzamide

was obtained from Memphis company (Egypt) in the form of capsules, each one

contained 50 mg of pure sulpiride. The powder was dissolved in saline solution

(0.9% Nac!).

Specimens were taken from the hypothalamus at the level of median eminence

for studying the arcuate nucleus, the pituitary gland and the ovary. These specimens

were prepared for the light and electron microscopic examination.

For immunohistochemical technique mouse monoclonal antibodies were used

to demonstrate both FSH and LH producing cells in pars distalis. Another antibody

was used for demonstration of prolactin receptors inside both the arcuate nucleus

and ovary. These antibodies were supplied as 20 ug / ml of antibody purified
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from ascites fluid. A formalin fixed, paraffin blocks were used. Sectioning was done

on special sialinizcd slides in a :) IJg thick (Cerson, 1990). The cellular localization

after the usage of the 3 types of antibodies was cytoplasmic.

RESULTS

Hypothalamus (arcuate nucleus) :

G.'oup I :

The arcuate nucleus is well localized as a neuronal collection on each side of

the third ventricular recess (Fig. l ), Immunocytochemical technique for demonstra­

tion of prolactin receptors reveals positive reaction in the cytoplasm of the neurons

(Fig. 2). Electron microscopic examination reveals light and dark neurons based on

electron density of the cytoplasm. with predominencc of the light one. The light neu­

rons are rounded or fusiform in shape with rounded euchromatic nuclei and shallow

indented nuclear envelope. Their cytoplasm is electron lucent and rich in organelles

as Golgi bodies, mitochondria, free ribosomes, rER, as well as few lysosornes and

lipofuscin bodies (Fig. 3). The dark neurons are characterized by electron dense cy­

toplasm with abundant free ribosomes. The nucleus is irregular with highly folded

nuclear envelope (Fig. 4).

Group II:

Immunoreactivity for prolactin receptors reveals a more increase in intensity of

the reaction in comparison with those of the control (Fig. 5). Ultrastructural exami­

nation of the arcuate nucleus of lactating animals shows an increase in the cytoplas­

mic organelles and irregularity in the nuclear envelope of neurons (Fig. 6).

Group Ill:

Electron microscopic examination of this group reveals the following features.

The light neurons show a marked increase in the incidence of lysosome-like dense

bodies and lipofuscin pigment. The nucleus has dissociated chromatin (Fig. 7).

Some dark neurons have dilated Golgi bodies, multiple vacuoles, lysosome-like

dense bodies and lipofuscin pigments (Fig. 8).

Group IV:

PRL receptors immunoreaction shows a reduction in the staining intensity in

the neurons in comparison with those of the control (Fig. 9). Ultrastructurally. there
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is a progressive increase in the dense bodies and lipofuscin contents. Large ncmato­
somes (stigrnoid bodies) arc frequently detected in the cytoplasm (Fig. 10). The dark
neurons show features similar 10 those of the previous group. However, SOme of
these neurons show an increase in the electron density of both the nucleus and cyto­
plasm and irregularity of the nuclear outline.

Pars distalis :
Group I :

Immunocytochemical demonsirarion of FSH and LH cells shows some cells
with central or eccentric nuclei and brown granules in the cytoplasm which represent
FSH and LH in tissue (Figs. 11, 12). Ultrastructural examination clearly reveals five
types of the chrornophils. Marnmotrophs and gonadotrophs which arc studied in this
work show the following features. Mammotrophs have elongated shape with round­
ed or oval nuclei. Their secretory granules are large, pleomorphic and electron
dense. The cytoplasm is rich in organelles. Gonadotrophs are rounded or polyhedral
and contain rounded secretory granules of variable sizes and electron density (Fig.
13).

Group II:

By immunocytochemistry, the imensity of the reaction in both FSH and LH
cells is more or less similar to that in control, Electron microscopic examination re­
veals an increase in the amount of secretory granules of both marnmotrophs and go­
nadotrophs (Fig. 14).

Group III:

Mammotrophs have some degree of activation. The cytoplasm contains Golgi
bodies, rER and secretory granules. The nucleus has fine dispersed chromatin (Fig.
15). Gonadotrophs show large amount of secretory granules and well developed
Goigi bodies. Mitochondria have variable degrees of destructed cristae (Fig. 16).

Group IV:

Immunocytochemical demonstration of FSH and LH cells shows a marked in­
crease in the staining intensity in the cytoplasm of both cells (Figs. 17, 18).

Ultrastructurally, chromophils are hardly differentiated from each other. Some
mammotrophs show dense nuclei with coarse clumps of chromatin. Others show
whorely organization of highly developed rER and small amount of granules which
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are of variable electron density. Sornc gonadotrophs show dark nuclei with coarse 
clulnps of chro~li:~tin. Tht: cy(op1asrn conlains large number of secretory grallulcs 
and dilated rER (Fig. 19). Most of gonadotrophs exihihit tlense cytoplasm atid nu- 
clci. The cytoplasm contains aggregated dcnsc secretory granules, large vacuoles 
and highly destructed vacuolated mitochondrh. Other cclls have elcctro~i luccnt cy- 
toplasm and raified karyoplasrrl (Fig. 20). 

V:iginal Smear : 

The estrus cycle stages are detcrrnined hy staining fhe vaginal smear by Shorr's 

stain. Alter exarrlirintiorl o f  cellular cha~~gcs in smcars frnrn vaginal cpilhclium of a11 

untrc:~tcd cyclic rats Sour stages can he detected : Dicstrus sfagc : this stage is typi- 

cally :rtrophic, co~lsisti~lg of vcry large number o f  polymorphs arld some nucleated 

epithelial cells (Fig. 21). Procstrus stage : is characteri~ed by slriking decreasc in the 

nutnher of leukocytes. Thc smear is composcd mainly of nucleatcd cpilhcl~al cells 

(Fig. 22). Estrus stagc : is characterized by the presencc of corrlified cells. These 

cclls u-c polygonal and usually lie flat and discrete (Fig. 23). Mctesuus stage : corni- 

ficd cells, leukucyles as wcll :IS nuclc;~ted epithelial cells arc present in this stage 

(Fig. 24). 

Vaginal smears of both physiological and induced hypcryrolnctillenlic animals 
don't show cyclic chatlgcs. They show few scattcled Icukncytes and nucleated epi- 
thelial cells "Iactational anestrus" (Fig. 25). 

Ovary : 

Group I : 
Dieslrus stage is chancte~ized by ~nultiple functionally rcgrcssing coipuw lutes 

and corpora albicans. Multiple small growing follicles are also present (Fig. 26). Irn- 

munocytochernical demonstration of prolactin receptors reveals a moderate positive 
stainiug in the majority of thc cclls of both the corpus lutcu~n and the strotnal cells 

(Fig. 27). 
Proestrus slage is charlrcterizcd by prcovulatory growth of follicles (Fig. 28). 

Prolactin receptors cxpressio~i is niore intense in the follicles of procstrus stage in 

compariso~i to that in  diestrus stage (Fig. 29). 
Eslrus stage is ch~racteri~ed by maturc graffian follicles (Fig. 30). Prolactin re- 

ceptors cxpression is decreased in this stage in cornparicon to proestrus & dicstrus 
slagcs (Fig. 3 1). 
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Mcleslrus stage is characterized by a largc number o f  corpora luten (Fig. 32). 
13igh j>rolaclin rcccplor expression in rnelcswus ov:rry is ohserved (Fig. 33). 

Group 11 : 

Lac~atit~g ovary slaillcd with H & E shows cystic follicles tl1:lt are lined by a 

thin Inycr ol small dnrk cells ant1 rnay hnvc cumulus oophorus cells lhat surround a 
rcsorhcd ovum (Fig. 34). Othcr folliclcs :we litlcd by sever~rl laycrs of follicular cclls. 

Somc of these cells hnvc dnrk rounded nuclei. Olhers exfoliated in the lulnell (Fig. 

35). 

Group 111 : 

In 1-1 k E staincd sections; ihcre arc mulliple cyslic follicles of variable sizcs in 

the ov:rrinn strorna (Fig. 36). Some follicles have neither ova nor zon:r pellucida and 

the follicular cells are disorganized (Fig. 37). 

Group IV : 
Examination of paraffin sections stained with H & E rcveal that the ovaries o f  

most of the :rnim;~ls are occupicd by some large cystic follicles. Numerous atrctic 

follicles, with detached ova are :rlso yresenl (Fig. 38). 
Dense bodies surrour~ded by variablc arnounts of cytophsrn are shown in Ihe 

1umc11 of these folliclcs. Thcre arc other ilcnsc bodies sc;~ttercd alnong the folliculrrr 

cells. Thcse hodies havc fcatures similar lo thost of the apoptotic \>udies (Fig. 39). 
I~nmut~ohistochc~r~ical reaction for demonstration of prolactin receptors is vari- 

able from weakly positivc in granulos:~ cells to llcgativc in theca cells. However, 
sti*oma cells show moderately posilivc reaction (Fig. 40). 
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Flg, (1) : A photomicrograph of a frontal paraffin section in the brain at the level of
the rnediobasal hypothalamus, Note the arcuate nucleus (T) and third ventricle
(I1IV).

(lIx . & E.: x 40)

t

Fig. (2) : An immunohistochemical technique for demonstration of prolactin recep ­
tors in arcuate nucleus of group (I) showing: a positive reaction in the cytoplasm of
some neurons (i).

(x !OOO)
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Fig, (3) : An elecironmicrograph in
the arcuate nucleus of control ani­
mals showing; a light neuron. It pos­
sesses a nearly rounded nucleus with
clear cytoplasm rich in organelles as
rough endoplasmic reticulum
(RER); ribosomes (Rib), and mito­
chondria (M).

(x 5(XlO)

L

Fig, (~) : An cleclmnmicrograph uf
dark neuron in a comrol arcuate nucleu s
showing; both the cytoplasm nod lite nu­
cleu s are relatively dense compared with
lhe lighl neuron. Note the irregular con­
lour of lite nucleus (N) and the cyt o­
plas m.

(x 5000)
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(x 5000.

Fig. (6) : An elcctronmicrograph in the
arc uate nucleu of ~roup II animals,
showi ng irregular ou tline of both nucleu s
and cy luplnsm. The lat ter is rich in free
ribosomes. RER. mitochon dria and Golg i
bodies.
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"lg. (5) : An i n\ltlunoc)'loch~ mic:ll

technique for demonstration of pro­
lactin receptors in arcuate nucleu of
group II animals showi ng, highl y
positive reaction in cornpari: on 10

those of control (T),
(x 1000 )
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Flg, (7) : An electroamicrograph in the arcuate nucleus of group III animals show­
ing, a light neuron with a large number of lipofuscin bodies (i) and lysosome like •
dense bodies (L) in the cytoplasm.

(x 5000)

Flg. (8) : An electronrnicrograph in the arcuate nucleus of group III animals, show­
ing; a dark neuron . Note the dilated Goigi cisternae (G), multiple electron dense bod­
ies (1'), lipofuscin bodies and multiple vacuoles (V) in the dark cytoplasm.

(x 5(00)
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Fig. (9) : An immunohistochemical technique for demonstration of prolactin recep­
tors in arcuate nucleus of group IV animals showing; weakly positive reaction in the
neuron (i) in comparison to those of the control.

(x 1000)

Fig. (10) : An e!ectronmicrograph in the arcuate nucleus of group IV animals show­
ing; a lighl neuron with well defined vesicular nucleus. Note the presence of nemato­
some (1') (stigmoid body) in the cytoplasm,

(x 5000)
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(x 1000)

Fig. (11) : An immunohistochemical technique for demonstration or FSH in the pars
distalis of gl'Oup I animals . !l shows a moderate positive staining of the cytoplasm of
some cells.

(x 10(0)

1'2

Flg, (12) : An immunohistochemical technique for demonstration of LH in thf pa[\l
distalis of group' animals showing; a positive reaction in the cytoplasm of a cell (i)
among the other negative cells.
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Fig. (13) : An electronmicrograph in the pars dista lis of group I ani mals sho wing
two adjacent cell s. The right one is a mam rnorroph (M). It is oval in shape wilh char­
acteristic large size d e lectron den se secre tory granules. strands of RE R, mitochon­
dria and Golgi bodies. The left one is a gonadotroph (G) containing secretory gra­
nules of variable sizes and electron dens ity.

(x 40(0)

Fig, (14) : An electronmicrograph in the pars distalis of group II animals. It shows, a
gonadotroph (G) and on adjacent mammotroph (M). Note the marked increase in
amount of secretory granules in both cells . There is also a mild dilatation in RER in
both cells.

(x 4000)
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Fig. ( I S) : An c!ectronmicmgmph in
the pars dist aiis of group III an imals
showing a go nadotmph. '111e cyto­
plasm is occ upied by a large num ber
of secretory granules (If variable size
and elec tron densily . Goigi body
and strands orRER

(x 4000)

rig. (16) : An elcctrolUnicrn,gr<lph in
the pars distalis of grou p II I animals
showing Q gOllad ol roph . TI1C cyto­
plasm is occu pied by a lar ge number
of secretory granules of variable size
lind electron density . Golgi body an.!
simnds of RER.

(x 4000)
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(x 10(0)

Fig. (17) : An inullmwhistochcmicallcchni'1uc for demonstration of FSll in the pars
distal is of group IV animals showing a highly positive staining in the cytoplasm of

some cells (i).

Fi~. (I8) : An immunohisIOch~lllicaltcchni(luc for demonstration of L11 in the pars
distalis uf group IV animals showing a high Y positive staining in the cytoplasm of
multiple cells (T) .

(x 1000)
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Fig. (19) : An electronmicrograph in the pars distalis of group IV animals showing, a
mammotroph with dark irregular nucleus. The ~oplasm contains small amount of
granules of variable size and electron density (1). Note the presence of the soma of'
another mammotroph containing extensive cisternae of rER with whorly organiza­
tion (tt).

(x 4000)

Fig. (10) : An electronmicrograph in the pars distalis of group IV animals showing,
parts of 3 gooadolr<yhs (0) scattered among other types of cells with electron lucent
cytoplasm and rerified karyoplasm. The cytoplasm of the gonadotrophs has aggre·
gated dense secretory granules. large vacuoles (V) and highly destructed vaculated
mitochondria.

(x 4000)
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(Shorr's stain: x 200)

Fig. (21) ; A vaginal smear stained with short 's slain showing a diestrus stage of ex­
trus cycle . Note the presence of a very large number of polymorphs (i) and some
scattered nucleated epithelial cells ,

•

22

Fig. (22) : A vaginal smear stained with shorr's stain showing. a proestrus stage of
estrus cycle . It is characterized by the predominance of nucleated epithelial cells (T)
and the striking decrease in the number of leukocytes .

(Shorr's stain; x 2(0)
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Fig. (23) : A vaginal smear stained with shorr's stain showing an estrus stage of the
cycle, Note the cornified polygonal yellow anucleated cells,

(Shorr's stain: x 2(0)

c " ."

Fig. (24) : A vaginal smear stained with shorr's stain showing. a metestrus stage of
the cycle. Note that the three types of cells: cornified cells (C) . leukocytes (L) and
nucleated epithelial cells (n) are present.

(Shorr's stain; x 2(0)
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Fi~. (25) : A vaginal smear of lactating rat stained with short's stain showing, a few
number of nucleated epithelial cells (lactational anestrus),

(Shorr's stain : X 1(0)

Fig. (26) : A paraffin section in the control ovary at diestrus stage showing, corpus
luteurn corpus albicans, multiple small follicles in the cortex .

(llx:. & E,; X 40)
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Fig. (27) : lnuuunohistochemical techuique for demonestration of prolactin receptors
in the diestrus stroma cells (t). Note the moderately positive staining in the cyto­
plasm of the majority of cells.

(x 400)

Fig. (28) : A paraffin section in (he control ovary at proestrus sjage showing growing
follicles . The oocyte is surrounded by corona radiata cells (t). There are multiple
layers of granulosa cells with rounded vesicular nuclei (*) . Outside basement mem­
brane, there are two or three layers of spindle shaped theca folliculi cells

(Hx . & E.; x 2(0)
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Fi~. (29) : An immunohistochemical technique for demonstration of prolactin recep­
tors showing. an intense specific staining of the oocytes (0). An intense specific
staining of cytoplasm of corona radiata cells and j;ranulosa cells are also observed.
There is weak positive staining of the theca cells (Ti).

(x 200)

Fig. (30) : A paraffin section in the control ovary at estrus stage showing a mature
graffian follicle (i) and a group of growing follicles .

(H;<.. & E.; x 40)
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Fig. (31) : An immunohistochemical technique in the estrus ovary showing, a grow­
ing follicle. Note the negatively stained oocyte (0). granulosa cells and theca cells.
The surrounding stroma cells show weak positive reaction (i).

(x 200)

Fig. (32) : A paraffin section in the control ovary at metestrus stage showing. a large
number of corpora lutea occupying almost ali the. ovarian stroma.

(Hx. & E.; x 40)

- 22-

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle



Fig. (33) : An i~ii~~~u~lohistochemical technique in the metestrus ovaly lor demon- 
stration of prulactin rcceptor showing a posit~ve reaction of the cytoplasm in the lu- 
teal cells s ~ c i a l l y  conce~ltratcd around h l o d  capillaries. 

(x 400) 

Fig. (34) : A photonlicrograph of a 
paraffin section in the ovary of group 
II ar~inlals showing, a very large cystic 
follicle with a thin r i n ~  of remaining 
small sized dense granulosa cells. 
Notc that the cun~ulus oopholvs cells 
sul~ounding the resorbed oocyte are 
small sized and dense. 

(Ilx. & E.; x 100) 
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Pig. (35) : A photomicrograph of a 
a d f i n  seclio~l in thc ovary of grou 

fl animals showing, a large atrctic f o f  
11cle with no apparent oocyte. Tlrc 
granulosa cells arc sniall and dense. 
Note the few cxfoliating cells in t l ~ c  
lumen of the follicle. 

(Hx. & E.; x 100) 

Fig. (36) : A hotornicrogra 11 of a paraffin section in the ovary of group 111 animals 
showing, rnulf)iple cystic foeicles of variable sircs in the ovarian strorna. Note the 
presence of sniall follicles and degenerated corpus luteurn. 

(IIx. & E.; x 40) 
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Fig. (37) : A photomicrograph of a paraffin section in the ovary of group III animals
showing, secondary follicle with disintegrated oocyte (0) and zona pellucida. Theca
folliculi are surrounding the follicle (th).

(Ilx . & E.; x 200)

Fig. (38) : A photomicrograph of a paraffin section in the ovary of group IV animals
showing, multiple cystic follicles with detached ova (0) inside the lumen of two Iol­
licles.

(Hx. & E.; x 40)
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(IIx. & E.: x 10(0)

Fig. (39) : A photomicrograph of a paraffin section in the ovary of group IV animals
showing a part of follicle with multiple apoptotic bodies . Each dense body surround­
ed by variable amount of pale cytoplasm.

40

••

Fig. (40) :Immunocytochemical technique for demonstration of prolactin receptors
in the treated ovary (Group IV) showing; weak positive staining of the granulosa
cells (0) and negatively stained theca cells (i).

(x 100)
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DISCUSSION

In the present work, the histological changes of experimental hyperprolactine­

mia induced by administration of sulpiride to intact cycling adult female rats have

been investigated. The arcuate nucleus. gonadotrophs and mammotrophs of pars dis­

talis as well as the ovary have been investigated after two and four weeks of treat­

ment. The results were compared with those of lactating and control (non-lactating)

rats.

In lactating animals, some neurons of arcuate nucleus showed hyperactivity in

the form of invaginated nuclear envelope, organelles rich cytoplasm, with an in­

crease in the immunorcaction for PRL receptors indicating sensitivity of these neu­

rons to the changes in prolactin level. PRL receptor immunostaining in hypothalam­

ic nuclei was previously investigated (Pi & Grattan, 1998). The highest number of

neurons expressing PRL-R was observed in the arcuate, paraventricular and su­

praoptic nuclei as.these areas play more critical role during lactation (Pi & Voogt,

2000). The latter authors reponed that increased expression of PRL receptors during

lactation is caused by either suckling-induced hyperprolactinemia and lor suckling

stimulus itself (Pi & Voogt, 2001).

As regard the pars distalis of lactating animal there were manifestations of hy­

peractivity in the form of predominance of mammotrophs with increase in the

amount of secretory granules and some organelles specially rER which were ar­

ranged in parallel raws. Gonadotrophs revealed an increase in the amount of secreto­

ry granules in immunocytochemical technique. Ultrathin sections showed few dilat­

ed strands of rER indicating accumulated FSH and LH inside both the cytoplasm

and rER cisternae. These results arc in agreement with those reported by Cinlti et al,

(1985), who mentioned that in rats with suckling pups LH concentration in pituitary

rises, while the plasma LH remains low until the 16th day postpartum. FSH also rises

in the pituitary with stable plasma level. This indicates intracytoplasmic hormone

storage.

In the ovary of lactating rats, the most characteristic feature was the presence of

large cystic follicles. No mature follicles were observed. This may be explained by

low serum LH caused by SUCkling-induced high prolactin level (Smith & Neill,

1977) or by the suppressive effect of luteal progesterone that increased in hyperpro­

lactinemic rats (De-Greer et al., 1995).

Induction of hyperprolactinemia with sulpiride for two weeks showed signs of

activation in the neurons of arcuate nucleus. Besides, nernatosmes which are
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stigmoid or nucleolus-like bodies were frequently detected in this work in the neuro­

nal somata. The process of ncmatosomes is considered to be a response to alteration

in the peripheral level of sex steroid as was reported by Shinoda et al. (1992, 1993).

A marked increase in androgens has been previously reported after the administra­

tion of sulpiridc (Ruiz et al., 1984). Similar activational changes in arcuate neurons

have been previously described following administration of progesterone and estro­

gen (Vic. et al., 1980). Therefore, the induced activation changes observed in the

present work may result from the intluence of estrogen that has possibly been elabo­

rated from aromatizationof increased androgens.

In the pars distalis, the activational changes observed in mamrnotrophs, in the

present work, were in the form of large Golgi area, well developed rER as well as

dissociated nuclear chromatin. These findings indicate that these cells are typical

cells for synthesis and secretion of hormones. Similar activational changes in mam­

motrophs were previously observed by Oliveira et al. (1999). The usage of many

antidopaminergic agents significantly increased the percentage of lactotrophs.

Therefore, it is suggested that sulpiride may stimulate prolactin synthesis and secre­

tion by stimulation of lactotroph proliferation by blocking doparninergic receptors

(Lepola et al., 1989).

On the other hand, gondotrophs showed accumulation of large amount of sec­

retory granules that were detected both immunocytochemically and ultrastructurally.

This indicates impaired release of gonadotropin hormone, despite the increased syn­

thetic activity. These results support the findings that conspicuous increase in pro­

lactin secretion is normally associated with pronounced reduction in gonadotropin

secretion, that characterizes stages of infertility. However, the mechanism by which

prolactin inhibits gonadotropin release needs further investigations. Koike et al.

(1991) suggested that excess prolactin decreased the concentration of On RH in the

rat hypothalamus and thus impaired gonadotropin release from the pituitary gland.

On the other hand, Tortonese et al, (1998) suggested that prolactin may by involved

in the regulation of gonadotropin secretion through a paraerine mechanism within

the pituitary gland.

In the ovary, the induced hypcrprolactinernia resulted in manifestations of de­

generation in the mature graffian follicles. This is in agreement with the previous re­

ports of Lin et al, (1988), who detected failure of follicular rupture and ovulatory

dysfunction following sulpiride administration to rabbits. This was explained by in­

hibition of collagenolytlc enzymes activity by sulpiride induced hyperprolactinemia.
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Thus, hypersecretion of prolactin may have a direct effect on the ovary by inhibiting

follicular rupture induced by human chorionic gonadotrophin.

With longer periods of treatment (4 weeks), there was a progressive increase in

the neuronal contents of lipofuscin bodies and peroxisornes. The marked increase in

lipofuscin content could be related to the rapid turn over of mitochondria which is

the most sensitive organelle to the deleterious effect of hormones especially proges­

terone as reported by Grimbert et al, (1995). As pcroxisomes are normally absent

or few in adult rat brain, its increase could be correlated with the mitochondrial af­

fection (Holtzman, 1982).

Another explanation for the increase in pcroxisomes is the fact that peroxiso­

mal enzymes utilize substrates that arc resistant to mitochondrial oxidation because

of the presence of NADP linked isocitrate dehydrogenase, lactate dehydrogenase as

an important constituents of peroxisome.'> (Dabholker, 1988). Several neurons

showed highly electron dense nuclei and disorganized organelles. These changes

most probably represent degeneration of dark neurons.

In the pars distal is, rnarnmotrophs showed marked regression in the signs of ac­

tivation which involved both the nucleus and cytoplasm. These changes were con­

sidered to be degenerative signs in the rat pituitary cells as previously reported by

Perez & Lawzewitsch (1984). Chronic stimulation of rnamrnotrophs might lead to

cellular exhausion,

In the ovary, multiple degenerative changes were detected in the follicles in­

cluding both the ova and the granulosa cells with the presence of multiple apoptotic

bodies. An increase in androgen level is known as one of the apoptotic factors in ad­

dition to reduction in the gonadotropins which are important factor for the survival

of ovarian follicles as was observed by Hsueh et al. (1996).

Immunocytochemical reaction for detection of prolactin receptors in treated

rats revealed weakly positive reaction in granulosa cells and negative reaction in the­

ca cells. Kotok et al. (2000) investigated the effect of hyper and hypoprolactinemia

on the expression of prolactin receptors in various cell types of rat ovaries. They re­

ported that prolactin administration leads to proportional growth of specific immu­

noreactivity in all cell layers of the granulosa. The administration of bromocryptin,

an inhibitor of prolactin secretion, resulted in a decrease in the intensity of specific

staining of all cell layers of the granulosa. This variability may be attributed to vari­

abilities in the total binding sites in the ov~y under different physiological states.

In conclusion, sulpiride induced hyperprolactinemia produces adverse

effects on the arcuate neurons. In the pituitary, it produces activational changes in
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gonadotrophs and mammotrophs with occasional degeneration in gonadotrophs fol­lowed by induction of degenerative changes in both types of cells. In the ovary. itimpairs ovulation and induces degenerative changes in ovarian follicles and corporalutea.

The action of sulpiride is both centrally. inhibiting gonadotropin release fromthe pituitary as well as peripherally on the ovary leading to suppression of ovulation.Both mechanisms may be involved. Further investigations as detection of serum lev­el of prolactin. estrogen. progesterone as well as F$H and LH should be done to as­sure the actual mechanism of action of sulpiride.

SUMMARY

In this work. the effects of hyperprolactinernia induced by sulpiridc injection onthe structure of arcuate nucleus of hypothalamus, mammotrophs and gonadotrophsof pars diSlalis and the ovary of adult cyclic female rats were investigated. A totalnumber of 80 rats were used inlhis study. They are divided into four groups. each ofwhich consisted of 20 animals.
Group I served as control. Group II was lactating animals representing a physi­ological cause of hyperprolacunemia and two experimental groups. Groups Ill andIV received intraperitonial injection of sulpiride twice daily in a dose of 100 mg / kgfor two and four weeks respectively. Specimens from the arcuate nucleus. pituitarygland and ovary were takcn and processed for light and electron microscopic exami­nations.

Sulpiride induced hyperprolacrincmia caused variable structural changes in thearcuate nucleus. pars distalis and the ovary.
At the hypothalamic level, the most characteristic changes observed in the arcu­ate nucleus of treated animals were those indicative of increased activation in theneurons (irregularity in the nuclear envelope prominent nucleolus and dispersedchromatin).

Dilated RER and Golgi cisternae, multiple lysosome-like dense bodies as wellas lipofuscin bodies were detected in the cytoplasm of light neurons, Longer dura­tion of treatment led to subsequent exhausion and appearance of degenerative signsin most of the neurons.
These results were enforced by the usage of immunohistochemical techniquefor demonstration of prolactin receptors. Their reaction became weak in the treatedanimals in comparison with that found in the control and lactating animals.
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At the level of pituitary. gonadotrophs and mammotrophs became activated in

lactaring animals and in treated animals for short duration. Then, the secretory gra­

nules accumulated in the activated gonadotrophs confirmed by immunohistochemis­

try, unlike activated mammotrophs which had a small amount of secretory granules.

Prolonged duration of treatment led to appearance of degenerative signs in both

types of cells.
As regards the ovary, in lactating animals. large unruptured cystic follicles

were present. In treated animals, the cystic follicles were more frequently encoun­

tered than that in lactating animals. The degenerative changes in the follicles became

much more apparent with longer periods of treatment. Multiple apoptotic bodies

could be observed in the follicles.

By immunocytochemistry. there was variation in the level of prolactin receptor

in the ovary. A reduction in the level of prolactin receptors detected in treated ani­

mals is indicative of the direct effect of prolactin on the ovary, in addition to its indi­

rect effect on the hypothalamus and the pituitary.

REl<'ERENCES

1. Cerson, L.F. (1990) : Histotechnology. A self-I instructional text. General immu­

nohistochemical staining methods, American society of clinical pathologists Chi­

cago U.S.A. 233 - 234.

2. Ciniti, S.; Sharbuti, A.; Mariellu, M. and Osculati, F. (985) : An ultrastructu­

ral morphometric analysis of the adenohypophysis of lactating rats. Anal. Record,

212: 381 - 390.
3. Dabholkar, A.S. (1988) : Peroxisomcs in the rat brain and the effects of Di 2-

Ethyl hexylphthalate during postnata! development. An electron microscopic

study. Acta Anat., 131 : 218 - 221.

4. De-Greet, W J.; Doms, M.P.; Vreeburg, J.T. and Weber, R.F. (1995) : Plasma

levels of luteinizing hormone during hyperprolactinemia : response to central ad­

ministration of antagonists of corticotropin-releasing factor. J. Neuroendocrinol.,

61 (1) : 19 - 26.
5. Everitt, llJ.; Meister, n.; Hokfelt, '1'.; Melander, T.; Terenivs, 1..; Rokaeus,

A. et al. (1986) : The hypothalamic arcuate nucleusmcdian eminence complex

immunohistochemistry of transmitters pcptides and DARPP 32 with special refer­

ence to coexistence in dopamine neurons. Brain Res. Reviews, 11 : 97 - 155.

~ 31 -

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle



6. Farnworth, P.G. (1995) : "Gonadotropin secretion revisited. How many ways

can FSH leave a gonadotroph 't" J. Endocrinol., 145: 387 - 395.

7. Freeman, M.I<'. (1988) : The physiology of reproduction: The ovarian cycle of

the rat. Knobil E., J. ed.. Ravan Press, New York, 1893 - 1927.

8. Grimbert, S.; Fisch, C.; Deschamp, D.; Fromenty, D. and Pessayre, D.

(1995) : Effects of female sex hormones on mitochondria: Possible role in acute

fatty liver of pregnancy. Am. J. physiol., 288 : 107 - 115.

9. Guanasthe, M. (1993) : Hyperprolactinemia and reproductive failure. Ceylon

Med. J.. 38 (4) : 181 - 183.

10. Holtzman, E. (1982): Peroxisomes in nervous tissue. Ann. N.Y. acado Sci., 386

: 532 - 525.

11. Hsueh, AJ.; Eisenhauer, K.; Chum, S.Y.; Hsu, S.Y. and Bming, H. (1996):

Gonadal cell apoptosis. Recent prog. Horm. Rcs., 51 : 433 - 455.

12. K.oike, K.; Miyake, A.; Aono, T.; Sakumoto, T.; Ohmichl, M.; Yamaguchi,

M. and Tanizawa (1991) : Effect of prolactin on the secretion of hypothalamic

GnRH and pituitary gonadotrophins. Hormone Res. (Suppl.), 35 (1) : 5 - 12.

13. Kotok, '1'.; Bogorad, R.L.; Smirnov, A.N.; Turovetskll, V.M. and Smirnova,

O.V. (2000) : The effect of a periovulalory prolactin imbalance on prolactin re­

ceptor expression in rat ovary cell. Ontogenez, Mar- Apr., 31 (2) : 144 - 151.

14. Leong, D.A.; Frawley, L.S. and Neill, J.D. (1983) : Neuroendocrine control of

prolactin secretion. Ann. Rev. Ohysiol., 45 : 109 - 127.

15. Lepola, U.; Koskinen, T. and Rimaon, R. et al, (1989) : Sulpiride and per­

phenazine in schizophrenia; A double blind clinical trial. Acta psychiat, Scand, 80

: 92 - 96.

16. Lin, K.C.; Kawamura, N.; Okamura, H. and Mori, T. (1988) : Inhibition of

ovulation, steroidogenesis and collagenolytic activity in rabbit by sulpiride in­

duced hypcrprclactinemia. J. Reprod. Fertil., 83 (2) : 611 - 618.

17. Oliveira, M.C.; Messinger, H.P.; Tannhauser, M, and Barbosacoutinho, L.

(1999) : Chronic effect of antidopaminergic drug or estrogen on male wister rat

lactotrophs and somatotrophs, Brazilian J. of Med. & BioI. Res., 32: 1561 - 1564.

18. Perez, L.R. and Lawzewitsch, V.I. (1984) : Effect of sulpiride on the adenohy­

pophysis of castrated male rats. Acta Anat., 120: 129 - 137.

19. Pi, X.J. and Gratton, D.R. (1998) : Distribution of prolactin receptor immuno­

reactivity in the brain of estrogen-treated and ovariectomized rats. J. Compo Neu­

rol., 394 (4) : 462 - 474.
20. Pi, X.J. and Voogt, J.L. (2000) : Effect of suckling on prolactin receptor immu­

noreactivity in the hypothalamus of the rat. Neuro endocrinol., 71 (5) : 308 - 317.

- 32-

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle



21. Pi, X.J. and Voogt, J.L. (2001) : Mechanisms of suckling-induced changes in

expression of prolactin receptor in the hypothalamus of lactating rat. Brain Res.,

89 (102) : 197 - 205.

22. Ruiz, K; Ortega, E.; Mendoza, C. and Dsorio, C. (1984) : Effects of sulpiride

on levels of FSH. LH and steroid hormones. Rev. Esp. Fisiol., 40 (2) : 243 - 248

(Abstract).

23. Serra, G.; Forgione, A. and D'Aguila, P.S. et al, (1990) : Possible mechanism

of antidepressant effect of L-Sulpiride. Clin. Ncuropharmacol., 13 (11 : 576 - 583.

24. Shinoda, K.; Mori, S.; Dhlsuki, T. and Dsawa, Y. (1992) : An arornatasc asso­

ciated cytoplasmic inclusion "the stigmoid body" in the rat brain. l-Distribution in

the forebrain. J. Compo Ncurol., 322: 360 - 376.

25. Shinoda, K.; Nagano, M. and Osawa, Y. (1993) : An arornatase associated cy­

toplasmic inclusion. "the stigmoid body" in the rat brain. II. Ultrastructure with a

review of its history and nomenclature. J. Compo Ncurol., 329: 1 - 19.

26. Shorr, E. (1941) : A new technique for staining vaginal smears. A single diffe­

rential stain. Science, 94 : 545 - 546.

27. Smith, S.M. and Neill, J.D. (977) : Inhibition of gonadotropin secretion during

lactation in the rat: relative contribution of suckling and ovarian steroids, BioI.

Reprod., 17 : 255 - 261.

28. Tortonese, DJ.; Brooks, J.; Ingleton, P.M. and Me-Neilly, A.S. (1998) : De­

tection of prolactin receptor gene expression in the sheep pituitary gland and visu­

alization of the specific translation of the signal in gonadotrophs. J. Endocrinol.,

139 (12): 5215 - 5223.

29. Vic, P.; Gracia, M.; Humeau, C. and Rochefort, H. (1980) : Early effect of

estrogen on chromatin ultrastructure in endometrial nuclei, Mol. Cell. Endocrin­

01.. 19 : 79 - 92.

- 33 -

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle



~ ..~I ..,aJ. ~~ ':'~I ~U.,a+l1 jl".iJ .:aL.tj ~t;
W4l1 ~f .;,f~~' .:,I..;J ..,d ~U41 ~ u..:J' tho:f...-Jf

- ~l ::&+e~ ~~ - .Li~ ~ Ju..
- *~ ~f ~~ .... - ...... ~ll:I.f&i.""

=u:.I~~.

L ··i 4..a....L:.. -......bl'~ - * _.I "WI - .t.~ ... II L.......l~ •• _ ~Y.',J~

~.>i ~ UbJ4 rJ:'i, ..!I.J;!I~' Jl.U ~G t.....IJ .1l~I lolA ~.r:-i

iij.i.:.J.1 ~)l;J IJ~ I iiJ..ilJ iij.i....J' ~~ IJe-t I ..>J~ .::..=..:i ~~I ii I.,:JI
' .. '1 'lj - II o~1 - "W~l llA .~ ~I,j"j. ~ .. t1 I ll.cJJ~ u ~ • V'" U-'"' • V- t" !.J ~ lJ lJ-'-"

~~l , I)J W:!yk &<0 L+uo J,S: u§wo~~~) vl!~~ U14J'
.~ ~j·.I1 -.1 ::L .1 • ii.Jla·~~ t.u~l ~L....;", I~'JIu ~ _ J.J':' UJ-",)t"~~ _J ..)A _ ',J • iJV

.Jt'~1 JI.k &<0 ~~..)A ~~.:.a:.. ~')IJ ~~l ~~l . wli.!!.!~

~~i bJ1~~,..rtll ~l uA t"'..H" # / t"'~ UL. LA).u..o

.J'JllI uk ~L....i ~J'l,

~I .bLt:i .1.I1- w
... ;; •.. - :11 iil·~11 . ..:.. .. ~ ill d· . .:. ~I' - i-_ _~..r-~ '..:J"" ~ ~ir' ~ ~ (,>"\j

t~I~4t~ ..It.4t C"""':'J t-" ii~4 ~I "w.aJI~ ~4-jAJ Jw~I
~I ~\" -.I.II-WL...A)·~,~·· ...I.·,~j'~1 _1.- l......-.l -t" . ~ _..>J _OJ _~. _ 'J~t" . ~
bJ~ t-'U iJ.-SjJ.I JJ.io~y~I u-k~I t"4'JIJ ~J~l ,..4'Jl,

,~, ~'F~dJ~~~~~l.jli

- 34-

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle



.1 ..... ..Iii j.....U 'L 'I '·11 uJJ ..J.I '·11 d' Li L)l:JJ~L l.oi
~ ~ uJA..>t";j , J uJAJt" ..» _ . .

Lti,:~~1 ~~I;j ~~I ~~I .; ~l &0 ~.,:JI ~lA l:.~'; OJ~

~ j.....w'1~ ;u.tl UJ.-4.>tJ1 dj.;U ~J vA ~jljJt' ..::o~1 ~ ~J

..:.~l o..1A 0A o~..:.~~~ u.Jl J..J.I0Y'.>" d:uLi ~~I ~lS:

dJj..u$'i.:i - ~I' . ·'·11' lA . dll.-: .. 1·_ .1 ~ _-:'1 b R' bJL'_ r-u - (jA~.,... ~ ~ ..... ~.-....,. .~ J"'A _J t-oJ

. ~l:J.1 ~I ~~I ~IJ..JI ~I~

~ dl~ 4,: ,~ ..!l..::o~1 ~~~ ~.ill~~l.t 1.o1

~ L.i , ~).l ~~l'; ~~ J~ ~ dll+iJl.,a.L:. JiJ ""':"),1 ~I

t-" t...#1~I..::o~~Il>A~i J~ ~.L;.",.."J .ill~~l~~l

. ~~I ~I ~..,.k 4JIJ ('4i ..utlU ~'+iJ1 d~1 J~Jj!

-4-
'
.,.:i:j ~'i~J ..:.)1 ..iii, 'loA .:"i~~I ~ ~L:J.I ~L..?JI a....JJ ..J4J

~ ui~~I~~I d,: '0': :11 o..u..J' J,:...1J-A ~~~~

I~'i.:i ~'i~.:,,1 vk J..I.;! L.... ~'?' ill ~~l~ ~'i~I..::o)l:iii"..

;; .... -.:'1 oJ·~'l -L • "WI ' 0 "'i.:i 'I UW'iL~I IA I "lu
~ :>"' ~J""" vc-.>-'-", ~ ~ l.S'. •• R _ , V- ~ ,

. ~t.=..;J1 o~b

- 35 -

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle




