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Abstract: Schizophrenia is a thought disorder characterized by hallucinations,
delusions. and disorganized thinking. It affects 1% ot the world population.
Neuroleptics are the drugs used in the treatment of schizophrenia. Besides
extrapyramidal side effects. hyperprolactinemia is a major side effect with neuroleptics
like haloperidol, risperidone. efe. Hyperprolactinemia results in gvnecomastia (male).
galactorrhoca. oligomenorrhoea. and amenorrhoea (female) which leads to sexual
dysfunction and infertility.  Dopamine receptor agonists  like  cabergoline.
bromocriptine, etc are used in the treatment of hyperprolactinemia. However, these
drugs may aggravate the symptoms of schizophrenia. So. there is a need for the
discovery  of drugs that can be used against neuroleptic  drug-induced
hyperprolactinemia. Lack of suitable animal models for the evaluation of new drugs
against neuroleptic drug-induced hyperprolactinemia is a major concern. In this
chapter. reviews on neuroleptic drug-induced hyperprolactinemia and the available
animal models for the screening of hyperprolactinemia are included.
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INTRODUCTION

Schizophrenia is a thought disorder characterized by unusual behavior and the
inability to understand and accept the truth. People with schizophrenia also
experience other mental disorders such as anxiety, depression, erc. [1 - 4]. Its
symptoms include positive symptoms (delusions, hallucinations). negative
symptoms (withdrawal from society, flattening of emotional response), cognitive
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impairments, and affective dysregulation [5 - 7]. The prevalence of schizophrenia
is about 1% of the world population. Americans show a high prevalence of around
1.2% [8].

The drugs used to control schizophrenia are antipsychotics or neuroleptics or
major tranquilizers [9]. Positive symptoms respond well to conventional
antipsychotic medications. However, negative symptoms and cognitive
impairments show a negligible response towards antipsychotics [5 - 7]. First-
generation antipsychotics are also known as typical antipsychotics. They came
into insight and use in the 1950s. Few examples are chlorpromazine. haloperidol.
etc. They act by blocking dopamine (D2) receptors. Second-gencration drugs are
known as atypical antipsychotics. The first atypical antipsychotic, clozapine. was
discovered in the 1960s and introduced clinically in the 1970s [10]. They act by
blocking serotonin receptors in addition to dopamine receptors [ 1 1].

Antipsychotic drugs are associated with a range of side effects in most patients.
The most troublesome side effects are neurologically known as extrapyramidal
side effects (EPS). The typical antipsychotics are more associated with EPS which
includes drug-induced Parkinsonism, akathisia. and tardive dyskinesia, efc. The
atypical antipsychotics show fewer EPS while producing an increased risk of
agranulocytosis, seizures, and weight gainl [2 - 14].

However, both typical. as well as atypical antipsychotics. increases prolactin
levels by 10-fold or more than pretreatment values. Approximately 60% of
women and 40% of men treated with a prolactin-raising antipsychotic had a
prolactin level above the upper limit of the normal range. Hyperprolactinemia
results in gynecomastia (male), galactorrhoea, oligomenorrhoea, and amenorrhoea
(female) which leads to sexual dystunction and infertility [15 - 17].

PROLACTIN

Prolactin is a lactogenic hormone secreted from the pituitary gland in the brain,
The main action of prolactin is to maintain lactation through which there is a
stimulation of the mammary gland to secrete milk. When prolactin serum
concentration increased during pregnancy causes enlargement of mammary
glands, then milk production starts. It happens because of a decrease in the
progesterone level during pregnancy [18]. Prolactin has a key role in the
regulation of the immune system. pancreatic development, affects adipose tissue.
and the body metabolism [19]. The secretion of the prolactin hormone is managed
by endocrine neurons at the base of the forebrain. Prolactin is regulated by
dopamine. Elevated serum prolactin levels can cause an irregular menstrual cycle
and galactorrhoea in females [20, 21].
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Prolactin Receptor

Prolactin is a member of class | cytokine receptors, Prolactin receptor has a wide
tissue distribution including mammary glands, uterus, placenta, adrenal gland.
gonads as well as liver, kidney, heart, lung, skin, lymphoid cells, and brain.
Prolactin receptor is a tyrosine kinase linked receptor. Prolactin acts as a cytokine.
Different actions have been reported for prolactin in various tissues. Human
prolactin is present on chromosome 5 and consists of nine coding exons and two
noncoding exons [22]. However. regulation of prolactin levels occurs at
transcription and post-transcriptional levels. It has come into notice that prolactin
degradation may be helpful for the inhibition of breast cell transformation [23.
24]. Further, binding of prolactin receptor may cause dimerization with [BPB1]
another prolactin receptor which leads to activate non-receptor tyrosine kinase
that recruits the Janus kinase, single transducer and activators of transcription
proteins which ultimately activates mitogen-activated protein kinase (MAPK) and
Src kinase. This results in the activation of Janus kinase 2, a tyrosine kinase that
initiates the JAK-STAT pathway which ultimately activates mitogen-activated
protein kinase (MAPK) and Src kinase [25 - 27].

Normal Prolactin Level

The prolactin level is measured in nanograms per milliliter (ng/mL). Normal
levels in human beings are: females- less than 25 ng/mL, males- less than 17
ng/ml. [28]. Serum prolactin level is sometimes given as nanomole per liter [29].
I'he normal serum prolactin levels in men and women vary between <20 pg/L and
<25 pg/l.. The normal plasma level in male rats are 8 to 33 ng/mL and female rats
15 43 to 977 ng/mL [30].

HYPERPROLACTINEMIA

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

Drug-Induced Hyperprolactinemia

Neuroleptic drug use is a common and severe cause of hyperprolactinemia.
Disturbance in prolactin levels is one of the most common endocrine disorders
35]. However, some of the pathological causes such as prolactin associated
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pituitary tumors is accountable for clevated serum prolactin levels. There are a
number of antipsychotics drugs like alprazolam. moclobemide, amitriptyline,
haloperidol. Compazine. risperidone, chlorpromazine, perphenazine, sulpiride,
metoclopramide, efc is responsible for increased serum prolactin level [36]. Drugs
that are the most common cause of hyperprolactinemia are listed in Table (1 and
2). When serum prolactin levels elevated, there is an immediate need to
discontinue the treatment until the prolactin level return to its normal value [37,
38|. Hyperprolactinemia causes inhibition of the hypothalamus secretion of
gonadotropin-releasing hormone which in turn results in the release of gonads sex
hormone by inhibiting the release of follicle-stimulating hormone (FSH) and
luteinizing hormone (LH) [39 - 43].

Table 1. Causative agents for hyperprolactinemia| 15].

Antipsychotics | Typical Atypical

Haloperidol  Chlorpromazine. Thioridazine. |Risperidone.  Amisulpride  Molindone.
Thiothixene Zotepine

Typical Antipsychotics

Phenothiazines: Chlorpromazine, Fluphenazine, Thioridazine
Butyrophenones: Haloperidol, Droperidol. Penfluridol. Trifluperidol.
Thioxanthene: Flupenthixol, Chlorprothixene, Cyclopethanol. Thiothixene
Atypical Antipsychotics

Dibenzothiazepines:Clozapine. Olanzapine

Dibenzoxazepine: Loxapine

Dihydroindolone:Molindone

Diphenyl Butylpyridine Pimozide, Penfluridol

Benzamide Sulpiride

Benzisoxazole:Risperidone

Clinical Hyperprolactinemia

Hyperprolactinemia is reported in schizophrenic patients taking neuroleptic drugs.
Risperidone 10 mg/day for a period of 8 weeks showed a significant increase in
serum prolactin  levels [48. 49]. Risperidone and clozapine-induced
hyperprolactinemia in outpatients with schizophrenia [50]. Sulpiride 150mg/day
for 10 days sulpiride causes hyperprolactinemia. Amisulpride (50-800 mg/day for
I3to 50 days) was found to significantly increase plasma prolactin [51]. Similar
results were observed in Korean patients when treated with 300 mg/day of
amisulpride [52]. Levosulpiride also develops serum prolactin levels of > 200
ng/ml [53]. Patients receiving haloperidol at a dose of 10-20 mg for a period of
60 weeks showed a significant increase in prolactin concentration (30 and 50
ng/ml).In another study, Olanzapine moderately elevates PRL ie. 1-4 ng/ml,
haloperidol significantly increased PRL ie¢. 17 ng/ml whereas, risperidone
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strongly inerease PRI je. 45-80 ng/ml [54].

I'able 2. Causes of Hyperprolactinemia [44 - 47].

Physiologic hypersecretion Coitus, Pregnancy. Lactaton. Chest wall sumulation
Sleep. Stress. Lunch or Dinner, Lactation, and Mammary sumulus

Pathological hypersecretion Infiltratve disorders. Non-functionmng pituitary tumors. Empty sella
syndrome. Hypothyroidism. and during renal failure

Prtuitary hypersecretion Prolactinoma. Acromegaly and Laron syndrome

Pituitary diseascs Functionming adenomas. Non-functioning adenomas, and Abnormal
stalk

Hypothalanmic-pitunitary stalk damage | Cramopharyngioma,  Irradiaton.  Inflammauon,  Trauma  and

Suprascllar surgery

Systemic disorders Hypothvroidism. Cranial radiation

Treatment of Hyperprolactinemia

Dopamine agonist like bromocriptine is the choice of treatment for
hyvperprolactinemia. These drugs decrease serum prolactin concentrations and
decrease the size of most lactotroph adenomas [55]. Generally. cabergoline is the
drug of the second choice but in some, cases cabergoline is the unlike preferable
drug due to its safety and efficacy than bromocriptine (cause nausea like
cabergoline) [56 - 61].

Quinagolide (CV 205-502) is a non-ergot dopamine agonist [62 - 064].
Quinagolide works in a similar way towards decreasing the serum prolactin level
and adenoma size as cabergoline [64]. The development of key side effects in
patients such as postural hypotension, nausea, mental fogginess which are
witnessed with the use of dopamine agonist drug can be prevented by the use of
its small dose of haloperidol (1. 2. and 5 mg/kg/day)and sulpiride (20 and 40
mg/kg/day) and administering it with food or during bedtime [65. 66].

Neuroleptic drug-induced hyperprolactinemia can also be countered by use of
dopamine agonists. However, this may lead to compromising the efficacy of
neuroleptics because of the role of dopamine in the pathophysiology of
schizophrenia [67]. So. there is a need to develop drugs for neuroleptic drug-
induced hyperprolactinemia which should not affect dopaminergic function as a
neurotransmitters released by neuronal cells to send a signals to other nerve
cells. The brain includes several distinct dopamine pathways, one of which plays a
major role in the motivational component of reward-motivated behavior.
Screening with animal models is the first step in the drug discovery process [68].
As per available literature few animal models are available to evaluate
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hyperprolactinemia produced by neuroleptic drugs. These animal models have
many limitations.

There is a contradiction about specific dose, timing, duration. and selection of
animals either male or female. Few available preclinical models of drug-induced
hyperprolactinemia are discussed here.

PRE-CLINICAL SCREENING MODELS FOR HYPERPROLACTINEMIA

Most animal models of hyperprolactinemia use antipsychotic  drugs.
Hyperprolactinemia can also be induced by metoclopramide and prolactin. The
various pre-clinical animal models for screening of hyperprolactinemia have been
tabulated in brief in Table 3.

Prolactin Model

Rehman er al, injected 5 mg rat prolactin subcutaneously (SQ) daily for 1 week in
two divided doses for induction of hyperprolactinemia and they found an elevated
level of prolactin (500 ng/ml) in the treated group as compared to control (20
ng/ml) [69].

Haloperidol (HPL) Model

Savita er al showed that intraperitoneal administration of haloperidol for 16 days
at doses level (1, 2 and 5 mg/kg/day) significantly produced hyperprolactinemia
in female albino rats. The drugs were administered once daily. On the 17th day.
all animals were sacrificed and blood was drawn from the tail vein for
measurement of PRL [70, 71]. This study has a limitation that only female rats
were used and they have not specified the optimal dose level for induction of
hyperprolactinemia caused by haloperidol. Again. out of the three doses. they
should have suggested (5 mg/kg/day) dose. We have induced hyperprolactinemia
using haloperidol 5 mg/kg/day for 16 days and successfully evaluated effect of
Butea monosperma(200 mg/kg/day/p.o. and 400 mg/kg/day/p.o.) and Tinospora
cordifolia(200 mg/kg/day/p.o. and 400 mg/kg/day/p.o.) on hyperprolactinemia
22 73]

Metoclopramide (MCP) Model

Metoclopramide (MCP) (24 mg/kg thrice daily for 5 days. 75 mg/kg twice daily
for 15 days and 150 mg/kg daily for 10 days i.p.) can be used as a screening
model to induce hyperprolactinemia [55, 74]. Several studies used different doses
and different durations. The albino rats were given intraperitoneally MCP 150
mg/kg daily, for 10 days. Thereafter at the day 14, blood was drawn from the tail
vein for the measurement of PRL. It was observed that at least 80% elevation of
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serum PRL concentrations was found in the drug-treated group as compared to the
control group [75]. Intraperitoneal injection of MCP (75 mg/kg. twice daily) was
given for 15 days to albino rats, and on the 15th day after the treatment, the blood
sample was collected from the orbit vein. It was noticed that there was a
significant increase in serum PRL levels [76]. Hyperprolactinemia was induced
after the daily administration of metoclopramide dihydrochloride (24 mg/kg body
wt., 3 times a day) for 5 days. The levels of the serum prolactin were significantly
greater (p<0.01) than normal animals. In addition, tor the evaluation of serum
prolactin level. the albino mice were used for the study [77]. One study also used
estrogen and progesterone in addition to MCP to induce hyperprolactinemia.
Metoclopramide hydrochloride injection (50 mg/kg) was administered for 5 days.
After that estradiol was injected for twenty-five days then progesterone was
administered for five days and at the end, the PRL in Wistar rats’ serum were
measured and there was hyperprolactinemia [ 78].

Sulpiride Model

Administration of sulpiride at a dose of 20 mg/kg intraperitoneally for a period of
28 days in rats showed a remarkable rise in PRL [79]. Similarly. administration of
sulpiride daily intraperitoneally at a dose ot 40 mg/kg in male Wistar rats for 30
and 60 days significantly increases plasma PRL levels [80]. We have induced
hyperprolactinemia using sulpiride 20 mg/kg/day for 28 days and successfully
evaluated effect of the Butea monosperma (200 mg/kg/day/p.o. and 400
mg/ke/day/p.o.) and  Tinospora cordifolia (200 mg/kg/day/p.o. and 400
mg/kg/day/p.o.) on hyperprolactinemia [72, 73].

MANAGEMENT OF HYPERPROLACTINEMIA

Dopamine agonist like bromocriptine is the choice of treatment for
hyperprolactinemia. These drugs decrease serum prolactin concentrations and
decrease the size of most lactotroph adenomas [81]. Cabergoline is the drug of the
first choice as it is safe and efficacious. Bromocriptine is the drug of second
choice [82 - 86]. Bromocriptine is an ergot derivative. [t is more likely to cause
nausea than cabergoline [87].

Quinagolide (CV 205-502) is a non-ergot dopamine agonist [88. 89]. Quinagolide
works in a similar way towards decreasing the serum prolactin level and adenoma
size as cabergoline [90]. The development of key side effects in patients such as
postural hypotension, nausea, mental fogginess which are witnessed with the use
of dopamine agonist drugs can be prevented by the use of its small dose and
administering it with food or during bedtime [91, 92].

Neuroleptic drug-induced hyperprolactinemia can also be countered by use of
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dopamine agonists. However, this may lead to compromising the efficacy of
neuroleptics because of the impact of dopamine in the pathophysiology of
schizophrenia [93]. So, there is a need to develop drugs for neuroleptic drug-
induced hyperprolactinemia which should not affect dopaminergic function.
Screening with animal models is the first step in the drug discovery process [94].

Table 3. Animal models for pre-clinical screening study [69 - 80].

Animal Model Drug Dose Rout of Drug Duration
Administration

Albino Rats Prolactin 3 mg/kg/day Subcutancous (sq.) I week

Albino Rats Haloperidol 1.2 & 5 mg/kg/day |Intraperitonial (1.p) 16 davs

Thrice daily tor 3

Albino Mice T
days

Metoclopramide | 24 mg/kg Intraperitonial (1.p)

; i oo Twice daily for 13
Albmo Rats Metoclopramide | 75 mg/kg Intraperitonial (1.p) -

days
Albino Rats Metoclopramide | 150 mg/kg/day Intraperitonial (1.p) 10 davs
Wistar rats Metoclopramide [ 50 mg/kg/day [ntraperitonial (1.p) S days
Wistar rats Sulpiride 20,40 mg/kg/day | Intraperitonial (1.p) 28 davs
Wistar rats Sulpiride 20, 40 mg/kg/day Intraperitonial (1.p) 30 & 60 days

Surgical Treatment of Prolactin

There are limited dopaminergic drugs available to subside the adverse event of
neuroleptic drugs. Currently, dopaminergic drugs are the choice of treatment for
the symptoms of prolactin, but presently hyperprolactinemic symptoms can also
be reduced by the surgery. However, the success rate of clinical surgery is very
poor and even sometimes very critical to operating the prolactinoma patients.
Moreover, some of the studies revealed that now a days hyperprolactinemia may
occur within four vears after the surgery. One of the studies suggested that
transsphenoidal surgery (TS) may be proposed as conclusive therapy. This
therapy may especially give patients with intrasellar tumors caused by
prolactinoma at the pituitary gland. Transsphenoidal surgery subsides the reverse
clinical symptoms, reduce high prolactin level, and normalize tumor size in
patients with pituitary prolactinoma [95].

In addition. about 70 prolactinaemic patients with pituitary prolactinoma were
diagnosed, but the success rate of the surgery depends upon the diameter, size of
the adenoma. and prolactin level in blood serum. However, assessment of these
two parameters may give a comprehensive conclusion as well as the prediction of
endocrine results [96]. Another study exhibited that around 184 causes of male
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prolactinoma were examined and the following parameters were observed such as
hormone levels, imaging features, clinical manifestations (dysfunction. headache,
and visual disturbance), pathology results. preoperative treatments, surgical
outcomes. efc. Bromocriptine sensitivity tests were conducted for all patients.
Finding of the study (decreased prolactin level and increased dopamine
level)indicate that in male prolactinoma patients, pituitary diameter and increased
prolactin levels were reduced significantly [97]. Considering the facts. there are
limited surgical tools available to subside the prolactinoma associated with
hyperprolactinemia. Hence, there is a need to develop more precise surgical gears
and other alternatives to overcome the adverse events associated with the
neuroleptic drug.

Shortcomings in the Management of Hyperprolactinemia

The treatment outcome desired in hyperprolactinemia is to reduce the prolactin
level, There is also a need to reduce tumor mass and prevent further disease
proliferation. Dopamine agonists play a chief role in the management of
hyperprolactinemia. The drugs acting on the dopamine receptor (D,) in the
pituitary gland (lactotroph cells) leads to downregulating the release of prolactin
level [98. 99]. Dopamine agonists including apomorphine. pergolide. ropinirole.
bromocriptine, cabergoline.quinagolide etc are used as a first-line therapy with
keen objective to reduce hyperprolactinemia [100].

In pregnancy and the hyperprolactinaemic woman, dopaminergic agonist therapy
should be withdrawn to avoid any possible teratogenic risk. Bromocriptine has
been found to be safer in pregnancy. However. cabergoline and quinagolide are
still limited use due to their adverse effect profile [101 - 103]. Further, in case of
hyperprolactinemia, womens are intolerant to dopamine agonist due to hormonal
and pregnancy associated side effect rather oestrogen-replacement therapy may be
given to prevent further osteoporosis [104]. There is a neced of regular
management of prolactin level who use oral contraceptives [105]. However, in
most cases olanzapine may be given because of lesser side effect on prolactin
secretion [106. 107].

Ideal Drug for Management of Hyperprolactinemic

Among the existing drugs bromocriptine is used to reduce the prolactin level in
80-90% of patient with hyperprolactinemia [108 - 110]. However, about 60% of
patients develop severe adverse events which included abdominal pain, dyspepsia,
dizziness, headache and postural hypotension which limits their use [111].
Various studies have been done which suggested that bromocriptine in long term
use causes intolerance and resistance [112, 113]. Cabergoline is also a preferable
choice to reduce the hyperprolactinemia because of its better tolerability than
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bromocriptine [ 114, 115]. Presently quinagolide is alternative drug because of its
effectiveness and safe therapeutic potential.

Resistance is an abbreviated term related to treatment failure during the
continuation of treatment. Nonetheless, resistance to the dopamine receptor results
in the failure of the reduction of the prolactin level [116]. So. in this connection. a
recent study revealed that nearly 20% hyperprolactinemic patients and 30%
macroprolactinoma patients treated with bromocriptine failed to reduce the
prolactin level whereas 10%-20% of patients treated with cabergoline were better
in condition [117. 118]. Because of the limited therapeutic utility of dopamine
agonists, there is a need to look forward to the alternate therapy to minimize the
side effect of neuroleptic drugs. So. the medicinal plants such as B. monosperma
and 7. cordifolic may be a suitable alternative in the management of
hyperprolactinemia.

CONCLUSION

Hyperprolactinemia is a major side effect associated with neuroleptic drugs used
in the treatment of schizophrenia. Use of dopaminergic agonists for the treatment
of neuroleptic drug-induced hyperprolactinemia may compromise the efficacy of
neuroleptic drugs. So, there is a need to develop drugs for neuroleptic drug-
induced hyperprolactinemia which should not affect dopaminergic function.
Screening with animal models is the first step in the drug discovery process. Lack
of suitable animal models for evaluation of neuroleptic  drug-induced
hyperprolactinemia may be one of the reasons for the non-availability of suitable
drugs.

Available animal models use prolactin (5 mg/kg/day for 1 week), haloperidol (1. 2
& 5 mg/kg/day for 16 days), metoclopramide (24 mg/kg for five days. 75 mg/kg
for 15 days, 150 mg/kg/day for 10 days and 50 mg/kg/day for 5 days) and
sulpiride (20, 40 mg/kg/day for 28 days and 20, 40 mg/kg/day for 30 and 60
days). These animal models are associated with ambiguity with respect to the dose
of chemicals. sex of animals. efc. So, we suggest that there is a need to develop
new models or validate available preclinical models to counter the neuroleptic
drug-induced hyperprolactinemia. These animal models may also encourage
research on other complications associated with antipsychotic drugs.

ABBREVIATIONS
(EPS) Extrapyramidal side effects

(MAPK) Mitogen-activated protem Kinase
(PRL)  Prolactin
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(FSH) Follhicle-stimulating hormone
(1.H) Luteimizing hormone

(HPL) Halopenidol

(MCP)  Metoclopranmide

CONSENT FOR PUBLICATION

Not applicable.

CONFLICT OF INTEREST

The authors confirm that the contents of this chapter have no conflict of interest.
ACKNOWLEDGEMENTS

The authors wish to thank Indian Council of Medical Research (ICMR). New
Delhi. India (45/5/2013/BMS/TRM) for providing financial assistantship in the
form of fellowship and Regional Medical Research Center (RMRC).
Bhubaneswar for providing library facilities.

REFERENCES

| D1 Luca M. Nutt D. Oertel W, er al Towards carhier diagnosis and treatment of disorders of the bram
2
Bull World Health Organ 2018, 96(5) 298-298A
[hitp //dx dor org/10 2471/BL T 17 206599] [PMID 29875510]

2} Perrv DC. Sturm VE. Peterson MIL er al Association of traumatic bram injury with subsequent
neurological and psychiatric disease. a meta-analvsis. J Neurosurg 2016, 124(2) 511-26
[http //dx dororg/10 3171/2015 2 INS 14503 ] [PMID: 26315003 ]

3] Buckley PF. Miller BI. Lehrer DS, Castle DI Psychiatric comorbidities and schizophrenia. Schizophr
Bull 2009, 35(2) 383-402
[hup /dx doiorg/10 1093/schbul/sbn 1 35] [PMID: 19011234

[4]  Mitchell Al Selmes T. Why don’t patients attend their appointments? Maintaining engagement with
psvchiatric services. Adv Psvechiatr Treat 2007: 13(6) 423-34
[hitp //dx dororg/10.1192/aptbp 106.003202]

[5]  Crnismon L. Argo TR. Buckley PF Schizophrenia Pharmacotherapy: A Pathophysiologic Approach
Oth ed. New York. New York: McGraw-Hill 2014: pp. 1019-46

6] Beek AL Rector No Stolar Noeral Schizophrema: Cognitive theory. rescarch. and therapy Psyelhiatr
Rehabal 12009, 32 327-8
[hup //dx dororg/10 T037/h0094638)

[71  Lavretsky 1 History of Schizophrenia as a Psychiatrie Disorder Chinical Handbook of Schizophrenia
History of Schizophremia as a Psychiatric Disorder. In. Mueser KT, Jeste DVChnical Handbook of
Schizophrenta New York, New York: Guilford Press 2008, pp 3-12

[8]  Wu FQ. Shil.. Birnbaum H. Hudson T, Kessler R Annual prevalence of diagnosed schizophrenia in
the USA a claims data analysis approach Psychol Med 2006, 36(11) 1535-40
[hup Zdx dovorg/10 1017/S003329 1706008191 |[PMID 16907994

{9]  Finkel T. Deng CX. Mostoslavsky R Recent progress in the biology and physiology of sirtuins



12 Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. 8 Tiwari et al.

[10]

(12

[13]

[14]

[15]
[16]

7]

18]

[19]

[20]

[21]

[23]

[24]

[25]

Nature 2009: 460(7255): 587-91
[http //dx dororg/10 1038/naturc08 197 [PMID 19641587

Volavka J, Czobor P, Sheitman B risperidone, and haloperidol in the treatment of patients with
chronic schizophremia and schizoatfective disorder Am J Psychiatry | 2002, 159 255-62

King C. Vorugant LN What's in a name” The evolution of the nomenclature of antipsvehotie drugs
Psvchiatry Neurosci 2002, 27(3) 168-75
[PMID 12066446]

Smith FA., Wittmann CW., Stern TA. Medical complications ol psvchiatric treatment. Crit Care Chin
2008; 24(4) 635-636, vii
[hetp //dx doi org/10 1016/ cee 2008 05 004] [PMID 18929938]

Umbricht D, Kane JM. Medical complications ol new anupsvchoue drugs Schizophr Bull 1996,
22(3): 475-83
[http://dx dor.org/10 1093/schbul/22.3 475] [PMID 8873298

Wagstaff A, Perry C Clozapme: in prevention of suicide in pauents with schizophrema or
schizoaffective disorder. CNS Drugs 2003, 17(4). 273-80
[http //dx dot.org/10 2163/00023210-2003 1 7040-00004] [PMID 12665398]

Molitch ME. Medication-induced hyperprolactinemia Mavo Chn Proc 2005, 80(8) 1050-7
[http //dx doi org/10 4063/80 8 1050] [PMID 16092584

Haddad PM, Wiceck A Antipsvchotic-induced hyperprolactinemia Drugs 2004, 64 2291-314
[hup //dx dot org/10 2165/00003495-200464200-00003] [PMID' 15456328]

Inder WI. Castle D. Antipsychotic-induced hyperprolactinaemia. Aust N Z J Psychratry 2011, 45(10)
830-7
[http://dx dororg/10.3109/00048674 2011 589044] [PMID 21714721]

Freeman ME, Kanyicska B. Lerant A, Nagy G Prolactin structure. function, and regulation of
secretion. Physiol Rev 2000; 80(4): 1523-631
[htp://dx dororg/1 0 1152/physrev 2000 80.4.1523] [PMID: 11015620

Flimt DJ. Binart N. Kopchick 1. Kelly P Eftects of growth hormone and prolacun on adipose tssue
development and unction. Prtuntary 2003: 6(2) 97-102.
[http //dx.doi org/10.1023/B:PITU.0000004800 57449 67| [PMID: 14703019]

Nilsson LA, Roepstortt C. Kiens B, Billig H, Ling C Prolacun suppresses malonyl-CoA coneentration
in human adipose tussue. Horm Metab Res 2009, 41(10) 747-51
[hup://dx.doiorg/10.1055/5-0029-1224 181 ] [PMID: 19551610]

Findling RL, Kusumakar V, Daneman D. Moshang T. De Smedt G, Binder C Prolactuin levels during
long-term risperidone treatment in children and adolescents. ] Chn Psvehiatry 2003, 64(11): 1362-9
[http //dx dor org/10 4088/JCP ve4n 1 113] [PMID: 14658952

Dorshkind K. Horseman ND Anterior pituitary hormones, stress, and immune system homeostasis
Bioessays 200 23(3) 94-4
[hitp://dx. dororg/10 1002/1521-1878(200103)23 3<288 AID-BIES 10393 0 C0O.2-P]

Gorvin CM. The prolactin receptor: Diverse and emerging roles in pathophysiology J Chin Transl
Endocrinol 2015. 2(3) 85-91
[hup://dx.dororg/10. 1016/ jete 2015.05.001] [PMID: 29204371}

Philips N, McFadden K. Inhibition of transforming growth factor-beta and matrix metalloproteinases
by estrogen and prolactin in breast cancer cells. Cancer Lett 2004; 206(1) 63-8
[hup//dx.dororg/L0.1016/).canlet. 2003 10.019] [PMID: 15019161

Harnis 1. Stanford PM, Oakes SR, Ormandy CJ. Prolactin and the prolactin receptor: new targets ol an
old hormone. Ann Med 2004; 36(6). 414-25
|http://dx.dor.org/10. 1080/078538904 10033892 [PMID: 15513293



Neuroleptic Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. 8 13

|126]

[27]

[28]

[29]

| 30]

[39]

[40]

[41]

Mancim T, Casanueva FIF. Giustina A Hyperprolactinemia and prolactinomas. Endocrinol Metab Clin
North Am 2008. 37(1) 67-99. vin
[http/7dx doi org/10.1016/).ecl 2007 10.013] [PMID- 18226731

Utama I'E, LeBaron M1 Neilson .M, er af. Tluman prolactin. receptors are insensitive to mousc
prolactin imphcatons for xenotransplant modehing of human breast cancer in mice. I Endocrinol
2006, 188(3): 589-601

[hitp //dx doiorg/ 1016770 1 06560] [PMID 16522738)

Macias H, Hinck L. Mammary gland development. Wiley Interdiscip Rev Dev Biol 2012, 1(4) 533-
57

[hitp //dx dororg/10.1002/wdev.35] [PMID: 22844349

Melkersson K- Differences in prolactin elevation and related symptoms of atvpical anupsychotics in
schizophrenic patients. J Chin Psychiatry 2005: 66(6) 761-7

[hitp 77dx dor org/ 10 4088/1CP voon0614] [PMID 15960571

Yun BY. Cho C. Cho BN. Differenual actuvity of 16K rat prolactin in different organic systems Anim
Cells Syst (Seoul) 2019: 23(2) 135-42
[htp /7dx dororg/10.1080/19768354 2018 1554543 ] [PMID 30949401 |

Bardolor PS Review of Treatment option of Psychiatric Symptoms in a Case ot functional
Neuroendocrine Tumor. 1 Neurooncol Neurscience 2018. 3(1) |

Casanueva FF. Mohitch ME. Schlechte JA, er al. Guidelines of the Pituitary Society for the diagnosis
and management of prolactinomas. Clini endocrinol 2006, 63 265-723

Serrt O, Chik CL, Ur B, Bzzat S Dhagnosis and management of hyperprolactinemia. CMAJT 2003,
169101 575-81
[PMID 12975226]

Isah 1. Alivu [, Yusuf R. ¢r al Hyperprolactnemia and female inferulity: Pattern ol chinical
presentation in a tertiary health factlity m Northern Nigena Sahel Med 1 2018 210 1
[hitp //dx dotorg/10 4103/sm) smy_69_15]

Wattegama MH. Siyambalapitiva S. Drug induced hyperprolacunemia. Sri Lanka I Diabetes
Endocrinol Metab 2017 7 26-32.
[http //dx dororg/10 4038/sydem v712 7333

Bostwick  JR,  Guthrie  SK.  Ellingrod V1 Antipsychotic induced  hyperprolactinemia
Pharmacotherapy  The J Human Pharmacol Drug Ther 2009. 29 64-73

Apmal A. Joffe H. Nachugall LB. Psychotropic-induced hyperprolacunemia: a chnical review
Psvchosomaties 2014, 55(1) 29-36
[hitp //dx dorvorg/10.1016/) psym 2013 08 008] [PMID: 24140188]

Lippt G. Plebam M. Macroprolactin: searching for a needle in a haystack” Chin Chem Lab Med 2016
54(4) 519-22
[hutp #dx dororg/10.1315/cclm-2015-1283] [PMID 26845727]

Torre DL, Falornt A. Pharmacological causes of hyperprolacunemia. Ther Chin Risk Manag 2007.
3(5) 929-51
[PMID 18473017]

Waortowich NC. Philibert KD, Lettermann RJ, Wuangpramrun M, Urban JH. Glucksman M. EP24 15
as a potential regulator of kisspeptin within the neuroendocrine hypothalamus. Endocrimology 2016,
157(2) 820-30

[http Zdx dotorg/10.1210/en 2015-1580] [PMID: 26653570

Matcos J. Mananos E. Carnllo M, Zanuy S Regulation of follicle-siimulating hormone (FSH) and

lutemizing hormone (LH) gene expression by gonadotropin-releasing hormone (GnRH) and sexual
steroids in the Mediterrancan Sca bass Comp Biochem Physiol B Biochem Mol Biol 2002: 132(1)



14 Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. § Tiwari et al.

(42

[46]

[47]

[48]

[49]

[50]

(51]

[56]

75-86
[hitp //dx dot org/10 1016/S1096-4939(01)00533-8] [PMID- 11997211]

Cohen LG, Biederman 1 Treatment of nispenidone-induced hyperprolactinemia with a dopamine
agomst in children J Child Adolese Psychopharmacol 2001 11(4): 435-40
[hup //dx doiorg/10 1089/104454601317261618] [PMID: 11838826]

Perkins DO Anupsychotic-induced hyperprolactinemia: pathophysiology and clinical consequences
Adv Stud Med 2004; 4(10F). S982-6

Chahal J, Schlechte | Hyperprolactinemia. Pituitary 2008; 11(2): 141-6
[hitp //dx dor org/10 1007/511102-008-0107-5] [PMID: 18404389]

Besnard [, Auclair V. Callerv G, Gabniel-Bordenave C. Roberge C. [Anupsychouie-drug-induced
hyperprolactinemia: physiopathology. clinical features and guidance]. Encephale 2014 40(1) 86-94
[hup Adx dor org/10 1016/ encep 2012.03.002] [PMID: 23928066]

Halbreich U, Kahn LS. Hormonal aspects of schizophrenias: an overview. Psychoneuroendocrinology
2003, 28 (Suppl 2y 1-16
[PMID 12650679]

Gomez F, Reyes FIL Faiman C Nonpuerperal galactorrhea and hyperprolactinemia. Clinical findings.
endocrine features and therapeutic responses in 56 cases. Am J Med 1977, 62(5). 648-60.
[PMID. 558726]

Zhao 1. Song X A X, er ol Adjunctive aripiprazole treatment for risperidone-induced
hyperprolactinemia an 8-week randomized, open-label. comparauve clinical tnal. PLoS One 2015,
10¢10)e0139717

[http Adx dororg/LO 1371 journal pone 0139717] [PMID: 26448615]

Anderson GM, Scahull |, McCracken J'T, er al. Effects of short- and long-term risperidone treatment
on prolacun levels in children with autism. Biol Psychiatry 2007 61(4): 545-50.
[hetp:/dx dororg/10 1016/ biopsych.2006.02.032] [PMID: 16730335]

Kearns AE, Goff DC, Hayden DI, Daniels GH. Risperidone-associated hyperprolactinemia. Endocr
Pract 2000; 6(6): 425-9.
[http://dx dororg/10 4158/EP 6.6 425] [PMID: 11155212]

Paparrigopoulos T, Liappas J. Tzavellas E. Mourikis 1. Soldatos € Amisulpride-induced
hyperprolactinemia 1s reversible following discontinuation. Prog Neuropsychopharmacol Biol
Psychiatry 2007, 31(1). 92-6

[http://dx dororg/LO 1016/).pnpbp 2006.07.006] [PMID: 16938372]

L.ee BH, Kang SG. Kim TW_ Lee HJ. Yoon HK. Park YM. Hyperprolactinemia induced by low-
dosage amisulpride in Korean psychiatric patients. Psychiatry Clin Neuroser 2012, 66(1): 69-73
[htp //dx doi org/LO 11T 1440-1819.2011.02296.x] [PMID 22250612)

Kuchay MS. Mithal A Levosulpiride and serum prolactin levels. Indian J Endocrinol Metab 2017,
21(2) 355-8
[hup /7dx dororg/10.4103/yem LJEM_S555_16] [PMID: 28459037

David SR, Taylor CC, Kinon BJ, Breier A- The effects of olanzapine. risperidone. and haloperidol on
plasma prolactun levels in patients with schizophrenia. Chin Ther 2000; 22(9) 1083-96
[http . //dx dororg/10 1016/S0149-2918(00)80086-7| [PMID: 11048906]

Wang D. Wong HK. Zhang L., ¢/ a/ Not only dopamine D2 receptors involved in Peony-Glyeyrrhiza
Decoction. an herbal  preparation  against  antipsychotic-associated  hyperprolactinena Prog
Neuropsychopharmacol Biol Psvehiatry 2012, 39(2). 332-8.

[hutp://dx.dororg/LO 1016/ pnpbp 2012.07 005] [PMID: 22796279]

Biller BM, Luciano A, Crosignam PG, er al. Guidelines for the diagnosis and treatment ol

hyperprolactinemia. | Reprod Med 1999; 44(12) (Suppl.): 1075-84
[PMID: 10649814]



Neuroleptic Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. 8§ 13

[57]

(391

160]

[61]

[62]

|63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

Colao A T Sarno A, Guerra E. De Leo M, Mentone A, Lombardi G Drug msight Cabergoline and
bromocriptine n the treatment of hyperprolactinemia in men and women Nat Chn Pract Fndocrinol
Metab 2006, 2(4). 200-10

[hip //dx dororg/10 1038/nependmetO160] [PMID: 16932285

Tollin SR Use of the dopamine agomists bromocripune and cabergoline in the management of
risperidone-mduced hyperprolactinenuia in patuents with psychote disorders. J Endocrinol Invest 2000,
23(1 1)y 765-70

[htp Zdx doiorg/10 TO07/BFO3345068] [PMID: 11194712]

Lobo RA. Kletzky OA Normalizauon of androgen and sex hormone-binding globulin levels after
treatment of hyperprolacunemia. J Clin Endocrinol Metab 1983 36(3) 562-6
[hup //dx dovorg/10 1210/)cem-36-3-362] |[PMID- 6296189

Schade R. Andersohn |, Swissa S, Haverkamp W, Garbe 1. Dopamine agomists and the nisk of cardiac-
valve regurgitation. N Engl J Med 2007 356(1): 29-38
[hup //dx dororg/10.1056/NEIMoa062222] [PMID: 17202453

Zanctuni R, Antomimi A_ Gatto G. Genule R, Teser S. Pezzoh G. Valvular heart disease and the use of
dopamine agonists for Parkinson’s disease. N Engl J Med 2007, 356(1): 39-46
[http //dx.doi.org/10 1056/NEJMoa54830] [PMID 17202454

Darwish AM. Hafez I=, Il-Gebali [ Hassan SB, Al MEE. Rectal versus vagmal bromocriptine mesylate
suppositories in hyperprolactinemic patients: an active comparator trial. Middle East Fertil Soc J 2007:
12(2): 104.

Busso O Fernandez-Sanchez M. Garcia-Velasco JA, et al. The non-ergot derived dopamine agonist
quinagohde in prevention of early ovarian hyperstimulation syndrome in IVF patients: a randomized.
double-bhind. placebo-controlled tnal Hum Reprod 2010, 25(4) 995-1004

[hup Zdx dororg/10. 1093 /humrep/deqO03] [PMID: 20139430]

D1 Sarno AL Landi ML Marzullo P. et al The effect of quinagolide and cabergoline. two selective
dopamuine receptor type 2 agomsts. in the treatment of prolactimomas. Chin Endocrinol (Ox1) 2000,
53(1) 53-60.

[http //dx doiorg/10 1046/ 1365-2265 2000 01016.x] [PMID: 10931080]

Schultz PN. Ginsberg | McCutcheon TE. Samaan N. Leavens M. Gagel RF. Quinagohde in the
management of prolactinoma. Pituitary 2000, 3(4): 239-49
[hitp Zdx dororg/ 10O TO23/A 1012884214668 [PMID 11788012]

Colao A, di Sarno A_ Pivonello R, d Somma C. Lombardi G Dopamine receptor agonists for treating
prolactinomas. Expert Opin Investig Drugs 2002, 11(6) 787-800
|http //dx dor.org/10 1517/133543784.11.6 787] [PMID: 12036422

l.eong KS. Fov PM., Swift AC. er al. CSF rhunorrhoea following treatment with dopamine agonists for
massive invasive prolacunomas. Clin endocrinolo2000, 52 43-49 Meisenzahl EM. Schime Gl
Scheuerecker J. Maller 115 The role of dopamine for the pathophysiology of schizophrenia Int Rev
Psychiatry 2007 19(4) 337-45

[PMID 17671867)

lieberman JA. Dopamme partial agonists: a new class of anupsychotic. CNS Drugs 2004, 18(4). 251-
67
|http //dx . dor.org/10.2165/00023210-200418040-00005] [PMID: 15015905

Rehman J. Christ G. Alvskewyvez M. Kerr E. Melman AL Experimental hyperprolactinemia in a rat
modcel alteraton in centrally mediated neuroerccule mechamsms. Int ] Impot Res 2000: 12¢1) 23-32
|http //dx dororg/10 TO38/s)pr 3900473 ] [PMID 10982309

Kumar SK. Abhishek P. Kumar SP. er o/ Study of oestrus cycle periodicity and oogenesis of aduli
albino rats: Response to hyperprolactinemia induced by halopenidol. Asian Pac J Reprod 2013, 2 99-
104



16 Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. 8 Tiwari et al.

(71

(721

|73]

[75]

[ 76]

(78]

[79]

[80]

[81]

[82]

(83]

[84]

(85]

[http://dx.dororg/10.1016/52303-0500(13)60127-X]

Thorat VM. Khanwelkar CC. Matule SM. er a/ Effect of Mirtazapine Pre-treatment on Haloperidol.
Ergometrine and Fluoxetine Induced Behaviours in Albino Rats. J Krishna Inst Med Sci 2019: 8 61-
7]

Twwart P, Dubey SK, Sahu PK. Butea monosperma Reduces Haloperidol and Sulpinide Induced
Hyperprolactimemia in Rats ] Krishna Inst Med Sei 2019: 8 40-32

Twwart P, Dubey SK. Sahu PK. Twospora cordifolia attenuates antipsychouc drug mduced
Hyperprolactinemia. Asian Pac | Reprod 2019 8 116-24
[http:/7dx dor.org/10 4103/2305-0500.259171]

Ye Q. Zhang QY. Zheng CJ. Wang Y, Qin LP. Casticin. a flavonoid 1solated trom Vitex rotundifolia.
inhibits prolacun release i vivo and i virro. Acta Pharmacol Sin 2010, 31(12): 1564-8
[hup:/7dx dororg/10 1038/aps 2010 178 [PMID 21042288

Wang AT. Mullan RJ. Lane MA_ ¢r al. Treatment of hyperprolactinemia: a svstematic review and
meta-analysis. Syst Rev 2012: 1 33
[http://dx doi.org/10.1186/2046-4053-1-33| [PMID: 22828169

Wer Y, Wang X, Yu Z, et al. Efficacy and Mechanism of Action of Yiru Tiaojing Granule Against
Hyperprolactinemia i1 vitro and in vivo. Planta Med 2015: 81(14): 1255-62
[http://dx doiorg/10.1035/5-0035-1546208) [PMID: 2623283 1]

Hu Y. Xin HL. Zhang QY. Zheng HC, Rahman K. Qin LP. Anti-nociceptive and anu-
hyperprolactinemia activities of Fructus Viticis and 1ts effective fractions and chemical constituents
Phytomedicine 2007. 14(10): 668-74.

[htp //dx dor.org/10.1016/) phymed. 2007.01.008] [PMID- 17350238]

Wang X, Chen YG, Ma L, er al Effect of Chinese medical herbs-Huiru Yizeng Yihao on
hyperprolactineniia and hyperplasia of mammary gland in mice. Afr J Tradit Complement Altern Med
2013: 10¢4): 24-35

|http://dx dor org/10 43 [4/ajtcam v10:14 5] [PMID: 24 146497|

Mostatapour S, Zare S, Sadrkhanlou RA, Ahmadi A, Razi M. Sulpinde-induced hyperprolactinemia in
mature female rats cvidence for alterations in the reproductive system. pituitary and ovarian
hormones. Int J Ferul Sternil 2014: 8(2) 193-206.

[PMID 25083185]

Van Coppenolle o Slomianny C. Carpentier F, er al Effects ol hyperprolactinemia on rat prostate
growth evidence of androgeno-dependence. Am J Physiol Endocrinol Metab 2001, 280(1) E120-9
[htp //dx doiorg/T0. 11532/a1pendo. 2001 .280.1. E120] [PMID: 11120666]

Devin JK, Lakhanmt VT, Byrd BF I11. Blevins LS Jr. Prevalence of valvular heart disease in a cohort of
patients taking cabergoline for management of hyperprolactinemia. Endocr Pract 2008; 14(6) 672-7
[http://dx dor.org/10.4158/EP 14.6.672] [PMID: 18996784]

Melmed S, Casanueva FF, Hoffiman AR, er al. Endocrine Society. Diagnosis and treatment of
hyperprolacunemia: an Endocrine Society clinical practice guideline J Clin Endocrinol Metab 201 1.
96(2); 273-88.

[htp://dx dororg/10 1210/¢ 2010-1692) [PMID: 21296991 |

Biller BM, Molitch ME, Vance M1, er al Treatment of prolactin-secreting macroadenomas with the
once-weekly dopamine agonist cabergoline I Clin Endocrinol Metab 1996. 81(6) 2338-43
[PMID: 8964874]

Verhelst 1. Abs R, Manter D ez af Cabergoline in the treatment of hyperprolactinemia a study in 433
patients. J Chin Endocrinol Metab 1999: 84(7): 2518-22
[http://dx doi.org/10 1210/jcem 84 7 5810] [PMID- 10404830

Thorner MO, Prolacun: Chmcal  physiology  and  the sigmificance  and  management  of
hyperprolactinemia. Clinical neuroendocrinology 1977. 61-319



Neurolepric Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. 8 17

[86]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

196]

[97]

[98]

Il,ll.)[

[100]

Marken PA, Havkal RE. Fisher IN Management of psychotropic-induced hyperprolactinemia Chin
Pharm 1992 11¢10) &51-6
[PMID 1341991

Vance ML Evans WS, Thorner MO Drugs five years later. Bromocniptine. Ann Intern Med 1984,
100(1) 78-91
[hitp //dx dorvorg/ 10 7326/0003-4819-100-1-78] [PMID: 6229203

Vance ML Lipper M. Khibansks AL Biller BM. Samaan NA, Moluiich ME. Treatment of prolactin-
secretmg prturtary macroadenomas with the long-acting non-ergot dopamine agonist CV 205-502 Ann
Intern Med 1990, 112(9) 668-73

[hutp Z/dx dor org/10 7326/0003-4819-112-9-668] [PMID: 1970714

Thorner MO Prolacun  Chinical  physiology and the significance and management of
hyperprolactinemia. Chinical neuroendocrinology 1977 10 61-319

Soto-Albors CE. Randolph JF, Ying YK, Riddick DH. Medical management of hyperprolactinemia a
lower dose of bromocripune may be effective Ferul Steril 1987 48(2): 213-7
[hup //dx dororg/TO TOT6/5S0015-0282(16)39344-3| [PMID 3609332]

van der Lely AL Brownell I Lamberts SW. The efficacy and tolerability of CV 205-302 {a nonergot
dopammergic drug) o macroprolactimoma patents and m prolactinoma patients itolerant 1o
bromocriptine | Chin Endocrinol Metab 1991, 72(5) 1136-41

[hup Zdx dororg/ 10 1210/cem=72-5-1136] [PMID 1673683

Leong KS. Foy PML Swift AC. Atkin SL. Hadden DR, MacFarlane 1A CSF rhinorrhoea following
treatment with dopamine agonists for massive mvasive prolactinomas. Clin endocrimolo 20000 52(1)
43-9

[hup Zdx dororg/ 10 1046/ 1365-2265.2000 00901 x|

Davis IR Sheppard MCL Heath DA Grant invasive prolactinoma: a case report and review of mine
further cases Q J Med 1990, 74(275): 227-38
[PMID 2385731

Vilar L. Abucham I, Albuquerque JL. er al Controversial 1ssues in the management of
hyperprolactinemia and prolacunomas - An overview by the Neuroendocrinology Department of the
Brazihian Society of Endocrinology and Metabolism. Arch Endocrinol Mctab 2018, 62(2). 236-63
[htp //dx dor org/10.20945/2359-3997000000032] [PMID 29768629]

Losa M. Morum P, Barzaght R, Giowa L, Giovanelh M. Surgical treatment of prolacuin-secreting
prtuttary adenomas: carly results and long-term outcome. | Chn Endocrinol Metab 2002 87(7) 3180-
6

[hup /7dx dororg/10.1210/cem 87 7 8645) [PMID. 12107221]

Landolt AM. Surgical treatment of pituitary prolactunomas: postoperative prolactin and fertility in
seventy patients Ferul Stenl 1981 35(6): 620-5
[hup //dx dor org/10 T016/S0015-0282(16)45552-4] [PMID 7250389]

Song YI. Chen MT. Lian W. er ol Surgical treatment for male prolactinoma: A retrospective study of
184 cases 2017
[hup /fdx dor org/ 10 1097/MD.0000000000005833]

De Camilli P. Maccom D. Spada A. Dopamine inhibits adenylate cyclase in human prolactin-secreting
pituitary adenomas Nature 1979. 278(5701): 252-4.
[http//dx dororg/10.1038/278252a0] |[PMID: 423973

Vallar 1. Vicenum LM, Meldolesr I Inhibiton of mosital phosphate production 1s a late. Ca2+-
dependent effect of D2 dopammergic receptor actuivation in rat lactotroph cells 1 Biol Chem 1988,
263(21) 10127-34
[PMID. 2839476]

Sachdev PS. The current status of tardive dyskiesia. Aust N 7. ] Psychiatry 2000 34(3) 353-69



18 Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. § Tiwari et al.

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[

[112]

[113]

[114]

[115]

[hup /7dx.dororg/10. 1080/ 1440-1614.2000.00737 x] [PMID: 10881961

Krupp P. Monka C. Bromocriptine in pregnancy: safety aspects. Klin Wochenschr 1987, 65(17) 823-
7

[hetp-//dx doi.org/10.1007/BF01727477] [PMID 3657044]

Ravmond JP. Goldstein E. Konopka P, Leleu MF, Merceron RE. Lona Y. Follow-up of children born
ol bromocriptine-treated mothers. Horm Res 1985 22(3) 239-46
[hitp //dx doi org/10 1 159/000180100] [PMID: 4054844]

Molitch ME. Management of prolacunomas during pregnancy. J Reprod Med 1999, 44(12) (Suppl )
1121-6.
[PMID 10649822

Corenblum B. Donovan L. The satety of physiological estrogen plus progesun replacement therapy
and with oral contraceptive therapy in women with pathological hyperprolactinenma Ferul Stenil 1993,
59(3) 671-3

[hup //dx.dororg/10 TO16/S0015-0282(16)55819-1] [PMID 8458475

Garcia MM, Kapcala LP. Growth of a microprolactinoma to a macroprolactinoma during estrogen
therapy . J Endocrinol Invest 1995: 18(6): 450-5
[http //dx dor org/10 1007/BF03349744] [PMID 7594240]

Karagiams JL. Baksh A High-dose olanzapine and prolactin levels | Chin Psvchiatry 2003 64(10)
1192-4
[hitp://dx dotorg/10 4088/1CP vo4n 1008 [PMID: 14658967]

Wieck A, Haddad PM. Antipsychotic-induced hyperprolactinaemia in women: pathophysiology,
severity and consequences. Selective literature review Br J Psychiatry 2003: 182 199-204
[hup:/fdx.dororg/10 1192/bjp 182.3.199] [PMID: 12611781]

Molitch ME, Elton RL., Blackwell RE. er al. Bromocriptine as primary therapy for prolactin-secreting
macroadenomas: results of a prospective multicenter study 1 Chin Endocrinol Metab 1985: 60(4) 698-
705

[hitp:/7dx dororg/10 1210/jcem-60-4-698] [PMID: 3882737

Vance ML, Evans WS. Thorner MO. Drugs five years later Bromocriptine Ann Intern Med 1984,
100(1): 78-91
[http://dx dororg/10 7326/0003-48 19-100-1-78] [PMID: 6229203

Bevan IS, Webster 1. Burke CW. Scanlon ME Dopamine agonists and pituntary wumor shrinkage
Endocr Rev 1992; 13(2): 220-40
[hup Adx dororg/10 1210/edryv-13-2-220] [PMID: 1352243]

Ho KY. Thorner MO. Therapeutic applications of bromocriptine in endocrine and neurological
discases. Drugs 1988 36(1): 67-82.
[hutp:dx dororg/10 2165/00003495-198836010-00003] [PMID: 3063495

Durantecau .. Chanson P. Lavoimne A. Horlant S. Lubetzki J. Kuhn JM  Effect of the new
dopaminergic agonist CV 205-302 on plasma prolactin levels and tumour size in bromocriptine-
resistant prolactinomas. Clin Endocrinol (Oxt) 1991, 34(1): 25-9

[http /dx dororg/LO LT/ 1365-2265.1991.1b01731.x] [PMID: 1672268]

Wand GS. Diagnosis and management of hyperprolactinemia. Endocrimologist 2003; 13(1): 52-7
[http:/idx.dororg/10.1097/00019616-200301000-00010]

Delgrange E. Maiter D, Donckier J. Effects of the dopamine agonist cabergoline in patients with
prolactinoma intolerant or resistant to bromocriptine

Di Sarmno A. Landi ML, Cappabianca P, et al Resistance to cabergoline as compared with
bromacriptine in hyperprolactinemia: prevalence, clinical definition, and therapeutic strategy 1 Clin
Endocrinol Mctab 2001, 86(11) 3256-61

[htp://dx dororg/10 1210/cem 86 11.8054] [PMID: 11701688]



Neuroleptic Frontiers in Clinical Drug Research - CNS and Neurological Disorders, Vol. 8§ 19

[116] Pellegrimi I, Rasolonjanahary R. Gunz G, e al Resistance to bromocriptine in prolactinomas. I Clin
Endocrmol Metab 1989. 69(3): 500-9
[http //dx.dor.org/10.1210/jcem-69-3-500] [PMID 2760167]

[117] Olafsdottir A, Schlechte I Management of resistant prolactinomas. Nat Clin Pract Endocrimol Metab
2006. 2(10). 552-61
[http //dx.dororg/10.1038/nependmetO290] [PMID: 17024154

[118] Delgrange L. Trouillas 1. Maiter D. Donckier I, Tourniaire J. Sex-related difference in the growth of

prolactinomas a chinical and proliferation marker study J Clin Endocrinol Metab 1997, 82(7) 2102-7
[http //dx.dororg/10.1210/4¢.82.7.2102] [PMID: 9215279]



