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CHAPTER6
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Abstract: Schizophlcnia is a thought disolrJcr- charactcrizcd h1 hallucinltitrns.
riclusions. and disorganizcd thinking. lt allccts I'r; ol thc \orld populutirrn.
Ncurolcptics arc thc drugs uscd in thc ucatnrcnl oi- schizophrcnia. Bc'sides
cruaplramidal sidc clltcts. h)'pcrprolactincmia is u ma]or sidc cllcct rrilh neurolcptics
like haloperidol. rispcridone. c/c. Il]. prjrprolactincmiu rcsults in gYnecomastia lmalc).
galactorrhoca. oligcrm cnorhoca. und umcnorrhoca (l0malc) which lcads to sexual
d)slirnction and inlt ilil). l)opaminc rcccplor ugonists likc eabcrgolinc.
bromocriptine. e/c arc uscd in thc trculnlcnt ol h;'pcrprolacLincnria. Ilorrcvcr'. thcsc
drugs nra) uggra\ atr thc s)nrptonrs ol schizophlcnia. So. thclc is a nccd lirr thc
diseovcr\ ol- drugs thut can hc uscd aguinst ncurolcplic dlug-induccd
hlpctprolactinernia. l.ack ol suitahlc.rnimal mo,lcls lirr thc cvaluation ol nc\\ LIrugs
against neu|olcptic druS-induccd h) pcnrolilct incnr iit is r nruioI concern. ln lhis
chuptcr. rcvieus on ncurolcptic dnrg-induccd hlpcrprolactincmia and lhc n\ailablc
aninral nro,icls tbr the scrccning ol'hypcrprolactincmia arc includcd.

Ketrlords: Anirnal Model. Hvperprolactincnr ia. Ncuroleptic. Schizophrenia

INTRODUCTION

Schizophrenia is a thought disordcr charactcrizcd b1' unusual behavior and tlre
inahilitr to understand and accept thc truth. People with schizophrenia also
cxperience other mental disorders such as anxicty. dcprcssion. elc. | - 4]. Its
s\nrptoms include positilc symptorns (dclusions. hallucinations). ncgative
syurp(onrs (rvithdrawal from society, flattening of emotional response). cognitive
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inrpairments. and aft'ective dysregulation l5 - 71.'l'he prcvalencc ol'schizophrcnia
is about l%o of'the uorld population. Anrericans shorv a high preralence ofaround
1.2% l8l.

The drugs used to control schizophrenia are antipsychotics or neuroleptics or
major tranquilizcrs l9]. Positive symptoms respond rvell to conventional
antipsl chotic rledications. llUrr ever. neBativc s\ mptoms and cognitive
impairments shou'a negligible response towards antipsychotics [5 - 71. l-'irst-
generation antipsychotics are also known as typical antipsychotics. They carne
into insight and use in the 1950s. F'ew examples are chlorpromazine. haloperidol-
etc.'I'hey act by blocking doparnine (D2) receptors. Second-generation drugs are

known as atypical antipsychotics. The first atypical antipsychotic. clozapine. was
discovcred in the 1960s and introduced clinically in thc 1970s [0]. They act by
blocking serotonin receptors in addition to dopamine reccptors I I | ].

Antipsl'chotic drugs are associated rvith a range of side ct-fects in n]ost paticnts.
The most troublesome side etlects are ncurologicall) known as cxtrap;''rarnidal
sidc ctfects (EPS). The typical antipsl'chotics are more associated rvith EPS which
includes drug-indrced Parkirrsonism. akathisia. and tardive dyskinesia. clc. l'he
atlpical antipsvchotics sho* lerver E[)S uhile producin,e an incrcased risk o1'

agranulocytosis. seizures, and u'eight gainl [2 - l4].

Horvever, both typical. as well as atypical antipsychotics, increases prolactin
levels by lO-fold or more than pretreatment values. Approrirnately 60% of
somen and .10o4 ol men treated with a prolactin-raising antipsvchotic had a

prolactin level above the upper limit of the normal range. Hvperprolactincm ia
rcsults in gyneconrastia (male). galactorrlroea, oligonrcnorrhoea, and amenorrhoea
(female) which Ieads to sexual dysfunction and int'ertility [ | 5 - I 71.

PROLACTIN

Prolactin is a lactogenic hormone secreted from the pituitary gland in the brain.
'l'he main action of prolactin is to maintain lactation through which there is a

stimulalion of the mammarl gland to secrete milk. When prolactin serunr
concentration increased during pregnancy causes enlargement of manrmarl
glands. then rnilk production starts. It happens bccause of a decrease in the
progcsterone levcl during prcgnancy llttl. Prolactin has a key rolc in the
regulation ofthc irnmune s)stcm. pancreatic dcveloprnent. afl'ects adipose tissue.
and the bodl' metabolism | 91. 'l'he secretion ofthe prolactin hormone is rranagcd
by endocrine neurons at the base of the forebrain. Prolactin is regulated bv
dopanrine. Elevated serum prolactin levels can cause an irregular nrenstrual cycle
and galactorrhoea in t'emalcs [20. 2l ].
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I'rolactin Rcccptor

Prolactin is a rnember ol'class I cytokinc receptors. Prolactirr receptor has a u ide
tissue distribution including mammary glands, uterus, placenta. adrenal gland.
gonads as uell as liver. kidney, heart. lung, skin, lymphoid cells. and brain.
Prolactin rcccptor is a r.vrosine kinase linked receptor. Prolactin acts as a cytokine.
Ditl'erent actions have been reporled lor prolactin in various tissues. Human
prolactin is present on chromosome 5 and consists of nine coding exons and tr.r'o

noncoding cxons [22]. Horvever. regulation of prolactin levcls occurs at
transcription and post-transcriptional levels. lt has come into notice that prolactin
dcgradation may be helpful for the inhibition ofbreast ccll transformation [23.
241. Furrher. binding of prolactin receptor may cause dimerization with IBPB l]
another prolactin receptor which leads to activate non-receptor tyrosine kinasc
that recruits the Janus kinase, single transducer and activators of transcription
proteins which ultimately activates m itogen-activated protein kinase (MAPK) and
Src kinase. 'fhis results in the activation of Janus kinase 2. a tyrosine kinase that
initiatcs the JAK-STAT pathway which ultimately activatcs m itogen-activated
protcin kinase (MAPK) and Src kinase 125 - 27).

Normal Prolactin Lcvcl

1'he prolactin level is measured in nanograms per milliliter (ng/mL). Normal
levels in human beings are: t'enrales- less than 25 ng/ml. males- less than l7
ng/ml [28]. Serum prolactin level is sometirnes given as nanomole per liter [29].'l'he normal serum prolactin levels in men and women var)'betwecn <20 pg/L and
<25 pg/I.. -l'hc normal plasma level in male rats are 8 to 33 ng/mL and fe nrale rats
is 43 to 977 nglml- 1301.

HYPERPROLACTINEMIA

Hvperprolactinenr ia is a condition of elevated serunr prolactin [31]. Pituitary
Sociery- (PS) suggested that PRL values up to 100 rrg/t. (2000 mU/L) may be due
to antipsvchotic drugs, whereas macroprolactinomas are typically associated with
levels >25 mg/L (>5000 mg/t,) [32]. Moreover, PRL, level in non-functioning
pituitary adenomas is almost always <100 rng/[. (<2000 mg/L) [29]. Pituitary
tumors account for 50o% of cases of hyperprolactinemia which seeks its proper
investigation in the absence of drug-induced hypcrprolactinerria [33. 34].

l) rug-In d uced H1 pc rprolae tinem ia

Neuroleptic drug use is a common and severe cause ol hyperprolactinem ia.
Disturbancc in prolactin levels is one of the most common endocrine disorders

f351. Horvever. some of the pathological causes suclr as prolactin associated
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pituita[, tunrors is accountable for elevated serun] prolactin levels. There are a

nurlber of antipsychotics drugs like alprazolarn. moclobenride. amitriptyline.
haloperidol. Compazine. risperidone, chlorpromazine. perphenazine. sulpiride.
nretoc loprarnide, elr is responsible lor increased serurn prolactin level 136|. Drugs
that are thc most common cause of hyperprolactinem ia are listed in'l'ablc (l and
2). When serum prolactin levels clcvated. therc is an immediate need to
discontinue the treatment until the prolactin lcvcl return to its normal value 137.
381. 1'perprolactinem ia causes inhibition ol' the hypothalamus secretion ol'
gonad otrop in-re leasing hormone which in turn results in the release of gonads sex
lrormone by inhibiting the release of follicle-stimu lating hormone (FSII) and
lutcinizing hormone (l-H) [39 - 43].

Iahlc l.( ausrtirc agrnts forhvprrplolactinrnriall5l

I ,l pic.rl \ lr pirr,

Haloperidol Chlorpromazine- fhroridaz,nc
Throthixcne

Risperidone. Amisulpride Molindone
Zotcprnc

Typical Antipsycholics
Phenolhiazrnesr ChlorpronraziDe. Fluphcnazrnc. 

_l'hroridazine

Butyrophcnones Halopcridol. f)ropcndol. Pcnllundol.'l-ri,lupendol.
-l 

hroxa,rthener Flupenthrxol, ( hlorprothixcnc. Cvclopelhanol. Thiolhixenc
Atypical Antipsychotics
Dibcnzothrazepines Clozapinc. ()lanzapinc

Dibenzoxazepine Lorapinc
Dihvdroindolone:Molindonc
Drphcnll But\ lpyfldine Pinozrdc. l'cnllundol
tlcnzanriLle Sulpirrde
BenzrsL\azole Rispcndone

Clinical Hyperprolactinemia

I lypcrprolactinem ia is reported in schizophrcnic patients taking neuroleptic drugs.
Ilisperidone l0 mg/da1' for a period ot'8 wecks shoued a signilicant increase in
scrurr prolactin levels [48. 49]. Risperidone and clozapine-induced
hyperprolactinenria in outpatients u,ith schizophrenia [50]. Sulpiride l 5Onrg/day
fbr l0 days sulpiride causes h),perprolactinemia. Amisulpride (5G-800 mg/da1, tbr
l3to 50 days) was lound to significantly increase plasrna prolactin [5l]. Similar
results rvere observed in Korean patients when treated with 300 mg/day o1'

arrisulpride [52]. Levosulpiride also develops serunr prolactin levcls of > 200
ng/ntl. 1531. Patients receiving haloperidol at a dose of l0-20 mg for a period ot'
(>0 rveeks showcd a signitlcant increasc in prolactin conccntration (30 and 50
ng/ml).ln another study. Olanzapine moderately elevates PRL l.e. l-4 ng/ml.
haloperidol signiticantll, increased ['RL l.c. l7 ng/ml rvhcrcas, risperidone
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strongly increase PRl. /.r,.45-80 ng/ml [54].

Tahl€ 2. ( xuscs of Ilvpernrolactincnlis llJ - J7l.

l)h\ \rolo{rc h\ persrer.t()n (i)r(us. l'rcSIiDc\. Lactatron- ('hcst \all rtrrrrulutron
Slcop- Strass- Lunch or Drnncr. I-actatron. anrl iUanrllrar) rtlllrulu\

I' thologr!al h\'persecrctron lrrliltralr\c drsorders. Non-lunctronrng prturt!n tLlnror\. l:nrpt\ \.lla
s\ odronrc. Il) poth) rcrdrsrn. and dufln8 rcnal lrrlur!

l'rlurtan h\ pErscere(ll)n Prolactrnonra. AcromeSah and [.aron s\ ndronr(

l-unctronrng adenomas. Non-luncuonrng rdcno as. and Ahnornral
sralk

I l\ no(halanrlc-prrurtan stirlk dxrnag. (ranropharlngiona. Irradiaton. lnflanrnrahoD.'l'rauma and
Suprascllar surqen

S\ strmlc drsorders ll\ t)orh\ rordisnr. ( rnnial rndrnlron

Treatment of Hype rprolactinemia

[)opamine agonist likc bromocriptine is the choicc ol treatment for
hlperprolactinenria. 

.l'hcsc 
drugs decrease serum prolactirl concentrations and

decrcasc thc siTe of rlrost lactotroph adcnomas [55]. Generally. cabergoline is the
drug ol'the second choice but in sonre. cases cabergoline is thc unlike preftrable
drug due to its saletl and etflcacy lhan bromocriptinc (cause nausea like
cabergoline) [56 - 6l ].

Quinagolide (CV 205-502) is a non-ergot dopamine agonist [62 - 64].
Quinagolide works in a sinrilar way towards decreasing thc scrurn prolactin level
and adenoma size as cabergolinc [641. The developrnent ol-key side eff'ects in
patients such as postural hypotension, nausea. mental tbggincss rvhich are
uitnessed with the use of dopamine agonist drug can be prcventcd by thc usc of
its small dose of'halopcridol (1.2. and 5 mgikg/day)and sulpiride (20 and 40
nrgi kgidar') and adnrinistcring it u ith tbod or during bcdtinrc l(r5. 661.

Neuroleptic druq-induccd hr perprolactinernia can also bc countered by usc of
dopanrine agonists. Ilorvevcr. this nlav lead to compronrising the efticacl of
neuroleptics because of the role ol dopamine in the pathophy-siologl of
schizophrenia [67]. So. tlrerc is a need to develop drugs lor neuroleptic drur-
induced hyperprolactincnria *hich should not affect dopaminergic function as a

n eurotransm itters released by neuronal cells to send a signals to other nerve
cells.The brain includes several distinct dopamine pathways, one of which plays a

ma.jor role in the motivational component of reward-motivated behavior.
Screening rvith animal modcls is the first step in the drug discovery process 1681.
As per available litclature f'ew animal models are availablc to evaluate
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hypcrprolactinenria produced hy neurolcptic drugs. 1'hcse anitnal models havc
nranr lirn itations.

There is a contradiction about specific dose, timing. duration. and selection of
animals either male or f'emale. Few available preclinical models of drug-induced
hvpe rprolactinem ia are discussed here.

PRE.CLINICAL SCREf, NING MODE LS FOR HYPERPROLACTINEMIA

Most animal models of hyperpro lactinem ia use antipsychotic drugs.
H1'perpro lactinern ia can also be induced by metoclopramide and prolactin. 1'hc
various pre-clinical anirnal rlodels lor screening oi hvperprolactincm ia have been
tabulated in briet'in l'able 3.

Prolacl in Modcl

Rchman er a1. injected 5 mg rat prolactin subcutaneousll' (SQ) daily tbr I rveek in
nvo divided doses tbr induction of hyperprolactinem ia and they lbund an eleratcd
level ot'prolactirr (500 ng/ml) in the trcated group as compared to control (20
n-e/rnl) [69].

Haloperidol (HPL) Model

Savita c/ a1 showed that intraperitoneal adrrinistration of haloperidol tbr l6 days
at doses level (1, 2 and 5 mg/kg/day) signiticantly produced hvperprolactinenria
in ltnrale albino rats. fhe drugs were administered once daily. On the lTth da1.
all animals were sacrificed and blood rvas drarvn fiom the tail vein lbr
n'reasuremcnt of t'Rt, [70. 7l]. This study has a limitation that only temale rats
rvere used and they have not specified thc optinral dose level tbr induction ot'
hl pcrprolactinem ia caused b] haloperidol. Again. out of the thrcc doses. thcv
should have suggestcd (5 mg/kg/day) dose. We har e induced hvpcrprolact incm ia
tusing haloperidol 5 mg/kg/dav lor I6 dals and successlulll r.'valuatcd elltct o1'

Butt:u tnono:;pcrnz(200 mg/kg/day/p.o. and 400 mg/kg/day'/p .o.) and l'irutsporu
tonli/itliu(200 nrg/kg/day/p.o. and 400 rng/kg/day/p.o. ) on hvperprolactinenria
172.73l|.

Mctoclopramidc (MCP) Model

Metoclopramide (MCP) (24 mg/kg thrice daily for 5 day,s. 75 rng/kg trvice daily
lbr l5 dals and 150 mg/kg dail1, lor l0 days i.p.) can be used as a screening
modcl to induce hyperprolactinem ia [55. 74]. Several studies used dilferent doses
and different durations. The albino rats were given intraperitoneally MCP 150
mg/kg daily, for I 0 day's. l-hereafter at the day 14. blood was drawn from the tail
vein ibr the measurement of PRI-. lt was observed that at least 80%o elevation of



Doparnine agonist like bromocriptine is the choice of treatnrent lor
hyperprolactinemia. These drugs decrease serum prolactin concentrations and
decrease the size of rnost lactotroph adenomas [8 l]. Cabergoline is the drug of the
tirst choice as it is sale and efficaciolrs. Bromocriptine is the drug of second
choice [82 - 86]. Bromocriptine is an ergot derivative. It is nrore likely to cause
nausea than cabergo line [87].

Quinagolide (CV 205-502) is a non-ergot dopamine agonist [88. 89]. Quinagolide
rvorks in a similar rvay torvards decreasing the serum prolactin level and adcnoma
size as cabergoline [90]. The development of key side eflects in patients sucl'r as
postural hypotension. nausca. mcntal fogginess which are witncssed with the use
of dopamine agonist drugs can be prevented by the use of its small dose and
adr.ninistering it rvith tbod or during bedtime [91,92].

Neuroleptic drug-induced hyperprolactinem ia can also be countered by use of
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scrunr PR[. concentrations was fourrd in the drug-treated group as conrpared to the
control group [751. Intraperitoneal injection of MCP (75 rng/kg. twice daily) was
given lor l5 days to albino rats. and on the l5th day after the treatment, the blood
sample rvas collccted from the orbit vein. It rvas noticed that there was a

significant increase in serum PRL levels [76]. Hypelpro lactinem ia was induced
after the daily administration of metoclopramide dihydrochlonde (24 mg/kg body
rvt.. 3 tinres a day) for 5 da-v. s. The levels of the serunt prolactin were significantly
greater (p<0.01) than normal aninrals. In addition. fbr thc evaluation ofserum
prolactin level, the albino nrice rvere used for thc study [771. One study also used
estrogen and progesterone in addition to MCP to induce hyperpro lactinem ia.
Metocloprarride hydrochloridc injection (50 mg/kg) was administered lor 5 day's.
n fter that estradiol was injected fbr twenty-five days then progesteron€ \{as
adrninistered lor tivc dals and at the end. the PRL in Wistar rats'serum \\'erc
nreasured and there rvas hyperprolactincrnia f781.

Sulpiridc Model

Adrninistration of sulpiride at a dose of 20 mg/kg intraperitoncallv for a period ol'
28 days in rats showed a remarkable rise in PRL [79]. Similarly. administration of
sulpiride dail,v-. intraperitoneally at a dose of 40 rng/kg in male Wistar rats tbr 30
and 60 da1's signiticantly increases plasma PRL levels [80]. We have induced
hyperprolactinem ia using sulpiride 20 rng/kg/day for 28 days and successt'ully
evaluated effect of the Buteo monosperma (200 mg/kg/day/p.o. and 400
mg/kg/day/p.o.) and Tinosporu tortlrfoliu (200 mg/kg/day/p.o. and .100

rrg/kg/dav/p.o. ) on hyperprolactin emia [72.73].

MANAGE,MENT OF HYPERPROI,ACTINEMIA
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dopamine agonists. I Ior.vever. this may lead to compromising thc efficacy of'
ncuroleptics because of the irnpact of dopamine in the pathophlsiologl of
schizophrenia f931. So, there is a need to develop drugs lor neuroleptic drug-
induced hyperprolactinem ia which should not affect doparninergic function.
Scrcening with animal nrodels is the first step in the drug discovol process [94].

Drug Itou I of t)ru,I
\dministr.rtion

I)uration

Albrno Ilals 5 nrg&g/da) Subcutaneous (sq ) lrteck

Albrno Rats IlalLrperidol 1.2&5me/kB/dal Intrapentonial (rp)

Albino N.l ice Mctociopranridc :1 mgikg lntrrpcntonlirl lr p)
'fhn.e darl\ tbr 5

dal s

Albrno I{ars Mer(,clopranride 75 ntrlg Inlrapentonral (r p)
Twrcc darl! fbr l5

/\ Ih rno Rars Mct{)cloprarn ide l5(l rng/'ltg/dr) Inrrapcntonral tr p)

Mrrr)cloprarnidc j0 lngikg.rJa\ Intrap.ntonral (ipl i rlas

Sulp rflde 20. 1U rnglkgidaf Inrrapcfllonral (r p)

Sulpiride 20,l{) nrgflrg/da] Intrapcntonial (rp) i(l & a)0 da\ s

Su rgical 'Ireatment of Prolactin

There are Iinrited dopanrinergic drugs available to subsidc tlrc advcrsc event of
neuroleptic drugs. Currently. dopaminergic drugs are the choice of treatment fbr
the symptoms of prolactin, but presently hyperprolactinem ic symptoms can also
be reduced by the surgery. However. the success rate of clinical surgery is very
poor and cven sometimes very critical to operating the prolactinoma patients.
Moreover. some of thc studies revealed that now a days hyperprolactinemia lxay
occur within fbur years after the surgery. One of the studies suggested that
transsphenoidal surgery (TS) may be proposed as conclusive therapy. This
therapy may especiallv givc patients with intrasellar tunrors causcd by
prolactinorna at the pituitary gland. Transsphenoidal surgerv subsides the reverse
clinical symptoms, rcducc high prolactin Ievel. and normalize turn()r sizc in
patients with pituitary prolactinonra [951.

In addition. about 70 prolactinaemic patients with pituitary prolactinorla were
diagnoscd. but the success rate ofthe surgery depends upon the diameter. size of
thc adenoma. and prolactin level in blood scrum. Horvcver. assessnrent of'thesc
two paramctcrs nrat,give a comprehensive conclusion as well as the prediction of
endocrine results f96]. Another study exhibited that around 184 causcs of nrale

'l able l. .\nimal modrls Ibr pre-clinicrl s(rrcning stu'l] 169 - 1i01.

.\nimal \lodel Dose

l6 da\s

l(l da\ r

18 da\ s
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prolactinoma wcrc cxarrincd and the following paramctcrs wcrc observed such as

hornrone levels. inraging lcaturcs. clinical manifestations (d1'stirnction. hcadachc.
and visual disturbancc). pathology results. preoperativc trcatnrcnts. surgical
oLrtconles- alc. Brornocriptinc sensitivil.y tests \\ere conductcd lirr all patients.
l-inding of the stud\ (dccrcased prolactin lcvcl and increased dopaminc
lcvcl)indicate that in rrale prolactinonla patients. pituitan diamcter and incrcascd
prolactin levels uere rcduced signiticantlr" [97]. Considering thc lacts. there are
limitcd surgical tools available to subside the prolactinonra associated uitlr
hr perprolactinemia. Hencc. thcrc is a need to develop more prccisc surgical gcars
and other alternativcs to o\crcorne the adverse events associatcd u'ith the
neuroleplic drug.

Shortcomings in the Manage menl of Hypcrprolactincm ia

The treatrnent outconle desired in hyperprolactinemia is to rcducc thc prolactin
level. There is also a nccd to reduce tumor mass and prevcnt tirrther disease
proliteration. Dopamine agonists play a chief role in the management of
hyperprolactinem ia. 'Ihe drugs acting on the dopamine receptor (Dr) in the
pituitary gland (lactotroph cells) leads to downregulating the release of prolactin
ler,el [98.99]. Dopamine agonists including apomorphine. pergolide. ropinirole.
lrronrocriptine. cabergoline.qu inagolide elc are used as a llrst-line therapl uith
kcen objsctive to reduce h1 pe rprolactinem ia [ 00].

In pregnancy and thc h)pcrprolactinaenric woman. dopanrincrgic agonist thcrapl
should be rvithdrawn to avoid any possible teralogenic risk. Bromocriptine has

been fbund to be sal'er in prcgnarrcy. Iiowever. cabergoline and quinagolide are
still limited usc due'to their adverse effect profile [0] - 1031. Further. in case ol'
hl perprolactinenria. women-* arc intolcrant to dopamine agonist due to hormonal
and pregnancy associatcd side cllect rather oestrogen-replacernent therapy nray be
given to prevent funhcr ostcoporosis 04]. Thcrc is a necd ol' regular
management of prolactin levcl who use oral contraceptivcs [051. Ilorvever. in
nlost cases olanzapinc nray be given because of lesser side el't'ect on prolactin
sccretion I06. 1071.

ldeal Drug for Manage menl of Hyperprolactinemic

Among the existing drugs brornocriptine is used to reduce the prolactin level in
80-90% of patient uith h1'perprolactinernia [08 - I l0]. oucver. about 60olo of
patients develop severe advcrsc cvents which included aLrdonrinal pain. d.v-spepsia.
dizziness. headachc and postural hypotension rvhich limits thcir usc llll].
Various studies have heen done rvhich suggested that bronrocriptine in long ternr
use causes intolerance and resistancc I I 12, I l3l. Cabergoline is also a prct'erable
choice to reduce thc hypcrprolactinem ia because ol- its bctter tolcrability than
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bromocriptine I I I4. I I 51. Presently quinagolide is alternative drug because of its
eftcctiveness and safe therapeutic potential.

Resistance is an abbrcviated term related to treatnlent fhilure during the
continuation ol'treatment. Nonetheless. resisl.ance to thc dopamine rcceptor results
in the failure olthe reduction of the prolactin level [ 161. So. rn this conncction. a

recent studv rcvealed that ncarly 20%o h1'pelprolactinemic patients and l0%
nracroprolactinonra patients treated with bromocriptine failed to reduce the
prolactin level whereas l0yo-20% of paticnts treated $ith cabergolinc were better
in condition I I7. I l8l. Because of the limited therapeutic utilit-v. ol'dopamine
agonists. thcrc is a need to look tbmard to the alternate thcrapv to nrinimize the
side efl'ect ol ncuroleptic drugs. So. the medicinal plants such as B. mono.sperma
and T. cordifoha may be a suitable alternative in the management of
hyperprolactinem ia.

CONCLT]SION

Ilvpcrprolactinernia is a ma-ior side elfect associated rvith neuroleptic drugs used
in the treatnrent of schizophrenia. Use of dopaminergic agonists for the treatment
of neuroleptic drug-induced hyperprolactinem ia may compromise the ellicacl of'
neuroleptic drugs. So. there is a need to develop drugs lor neuroleptic drug-
induced hvperprolactinem ia rvhich should not aflect dopanrinergic tunctjon.
Screcning rvith animal nrodcls is the first step in the drug discoveq, proccss. Lack
of suitable animal models tbr evaluation ot ncuroleptic drug-induced
hyperprolactinem ia may be one ofthe reasons fbr the non-availabilit) ol suitable
drugs.

Availablc aninral models use prolactin (5 rng/kg/day for I week). haloperidol (1. 2

& 5 mg/kg/da1 tbr l6 dals). nretoc lopranr ide (24 nrg/kg l'or live days. 75 nrg/kg
lbr l5 da1's. 150 mg/kg/day lor l0 days and 50 mg/kg/day for 5 days) and
sulpiride (20,40 rng/kg/day lor 2tl days and 20,40 mg/kg/day for 30 and 60
days). Thesc animal models are associated with ambiguity with respect to tlte dose
of chemicals. sex of animals. c1c. So, we suggest that there is a need to develop
nerv models or validate available preclinical models to counter the neuroleptic
drug-induced hypcrprolactinem ia. These animal models ntay also encourage
research on other complications associated with antipsychotic drugs.

ABBREVIATIONS
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