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Prolactin (PRL)

1928 hypofizis kivonat emlé novekedést és tejelvdlasztast idéz el
1960 PRL protein structurdjat megismertiik 199 amindsavbdl allé polypeptid

1980 The human PRL gén felfedezése (6. kromoszéman PIT-1)

Growth hormone (GH)

Placental Lactogen (PL)
Proliferin

Proliferin-related protein (PRP),
Somatolactin

Prolacitn-like proteins (PLP)




Biologiai varionsok

Molekulasuly

Biogen aktivitas

Immunologiai

aktivitas
Kis LTH 22kD Igen igen
Glikolizalt LTH 25kD Igen nem
Nagy LTH 50kD nem Igen
Nagy-nagy LTH >(10]0)4D) nem Igen




. Szabalyozas

1.Adenohypofizis sejtjei (LTH, GH,TSH)
Termeles fokozas:

| (génexpresszio fokozas, dopamin termelés gatlas)
m TRH (prolactin releasing faktor) LTH ', TSH
_ IN VIVO: novekedési hormon,angiotensin II,GnRh,vasopressin

Termelodes gatlasa:

2.Emlo sejtek } PROGESZTERON SERKENT
3.Decidualis endometrium




[ Szabdlyozds }

1. A nékben magasabb a PRL szint mint a férfiakban
2. PRL szint pubertasban kezd emelkedni és

menopausaban csokkenni
3. Terhesség alatt,a PRL szint 10-20 szorosa a hem

terhes dllapotban mérhetdének
4. Terhesség utan az E2 szintek normalizaloddsaval
egyidoben lecsokken a PRL szint is , ha az anya nem

szoptat



Hypothalamus '/

Neurons that
produce hormones
released from
posterior pituitary

" Pituitary
stalk

dopamin prolactin
prolactin-inhibitor

v' a hypothalamus tuberoinfundibularis részén képzédik,
v’ az agyalapi mirigy portalis érrendszerén keresztiil jut a lactotroph sejtekig
v dopamin D2 receptorokhoz kétddve, stimuldlva azokat,

Gudelsky GA. Tuberoinfundibular dopamine neurons and the regulation of prolactin secretion. Psychoneuroendocrinology
1997; 26: 41-54 1981, 6: 3-16



Dopamine receptor subtypes

cortex ++ basal ganglia + cortex ++ limbic system +
limbic system +++ | hypothalamus + limbic system +++ || basal ganglia +
basal ganglia ++ basal ganglia +++

Pypothalams -




pituita ry |




PRL: biologiai szerepe

Tobb mint kilonboz6
Regulald szerepe van:

reproductio,

endocrin rendszer és anyagcsere,
ion és vizhaztartas szabalyozasa
szovet novekedes, fejlodes,
viselkedes,

immunfolyamatok



A Prolactin elsodleges szerepe

[Fér'fiak} [ Nok J

hatas: emlo
szerkezet epites
. em|0 mirigyek
tejtermeles

/



PRL és Oxitocin szerepe a szoptatasban

Prolactin - makes milk Oxytocin - delivers milk
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Egyeb biologial hatasok

pl. magzatvizben levo prolaktin

szerepet jatszik a magzatviz korforgalomban (magzat
hydraltsagi allapot)
a magzatburkon keresztlli so es viztranszport
szabalyozoja

DE in vivo allatkiserletek alapjan :

tumor promoter hatasu, tumor novekedest serkent
(emlo, prosztata)

References:

- Clevenger CV, et al. 2003 The role of prolactin in mammary carcinoma. Endocr Rev 24:1-27

- Vonderhaar BK 1999 Prolactin involvement in breast cancer. Endocrine-related cancer 6:389-404

- Vonderhaar BK 1998 Prolactin: the forgotten hormone of human breast cancer. Pharmacol Ther 79:169-178

- Janssen T, et al. 1996 In vitro characterization of prolactin-induced effects on proliferation in the neoplastic
LNCaP, DU145, and PC3 models of the human prostate. Cancer 77:144-149



[ PRL and breast cancer: epidemiology 1

Two studies (in 1999 and 2004), from Hankinson's group demonstrated
a clear correlation between PRL levels and breast cancer risk in
>30,000 postmenopausal women with 306 and 851 breast cancers respectively

Women with PRL /evels in the higher quartile of the hormal range
had an /ncreased risk (by a factor of 2) of developing breast cancer,
compared to patients with PRL levels in the lower quartile of the normal range)

This risk mainly affected ER+ tumors (RR of 1.78; 95% CI 1.28-2.5)
and ER+/PR- tumors (RR 1.94; 95% CI 0.99-3.78)

Currently we don't know whether Ayperprolactinemic patients are at high risk

of developing cancers (no large scale studies)

References:

- Hankinson SE, et al. 1999, Plasma prolactin levels and subsequent risk of breast cancer in postmenopausal
women. J Natl Cancer Inst 91:629-634

- Tworoger SS, et al. 2004 Plasma prolactin concentrations and risk of postmenopausal breast cancer. Cancer Res
64:6814-6819



| PRL and prostate cancer: epidemiology |

One recent study, involving ~ 30,000 men including 144 prostate cancers
(the Northern Sweden Health and Disease Cohort), concluded that:
there is no correlation between PRL levels and the risk to develop

prostate cancer

There is no epidemiological study investigating PRL as a possible
risk factor for developing prostate hyperplasia.
Only one recent report is available.
It is a prospective, case-control
study involving only 20 men with prolactinoma in which
no correlation between hyperprolactinemia and prostate hyperplasia

was found

References:

- Stattin P, et al. 2001 Plasma prolactin and prostate cancer risk: A prospective study. Int J Cancer 92:463-465

- Colao A, et al. 2004 Prolactin and prostate hypertrophy: a pilot observational, prospective, case-control study in men
with prolactinoma. J Clin Endocrinol Metab 89:2770-2775



Physiological
Lactation
Pregnancy
Sleep

Strass

Sexual activity
Breast stimulation

Hyperprolactinaemia

Nem terhes allapotban meért tartosan magas PRL
szint, >29 ng/ml

Causes of hyperprolactinaemia

Pharmacological

Psychotropic drugs, e.g. antidepressants
(particulary serotonergic agents),
conventional antipsychotics, some
atypical antipsychotics

Antihypertensive drugs, e.g. methyldopa,
reserpine, verapamil

Antidopaminergic antiemetics, e.g.
metoclopramide

Histamine Hz receptor antagonists,
e.g. cimetidine, ranitidine

Hormones, e.g. estrogens (e.g. oral
contraceptives), protirelin (thyrotropin-
releasing hormone)

Miscellaneous: amfetamine
(amphetamine), opicids

Pathological

Pituitary disease: empty sella syndrome,
micro-prolactinomas, macro-prolactinomas
and pituitary stalk lesions (prevent
dopamine reaching the pituitary)

Hypothalamic disease: hypothalamic
tumours, hypothalamic sarcoidosis and
postencephalitis

Endocrine disease: acromegaly, Cushing's
disease, polycystic ovary syndrome and
primary hypothyroidism

Miscellaneous: chest wall lesions (e.q.
trauma, neoplasms), chronic renal failure,
cirrhosis/severe liver disease, ectopic
production of prolactin (e.g. small-cell
bronchial carcinoma) and idiopathic



Hyperprolactinaemia okail

Elettani:

E2 szint emelkedése soran a dopaminerg palyak gatlodnak vagy

terhesseg, terhesseg utani idoszak

emlobimbo stimulatio, sexualis egyuttlet

]’IIJ’!.'iulugh:

szoptatas

stressz

testmozgas

alvas

hypoglikemia - etel bevitel

csokken a dopamin szintéezis

Ivipple stinmlation n men and womern
Prepnancy

Postpartum period

Stress

Food ingestion

ﬁtﬂ'ﬂ!llﬂl INTETCOUrSeE in SOome Wonien
Aleep

Hypoplycemia

Early infancy (up to 3 mol



Hyperprolactinaemia okai

Pathologic
. Hypothalamic disorders
Hypophysealis okok: Hypothalamic tumors
i"".’urll:_u'['ur}l"r_'ms by pothalamic infiliration
tumor. mikro-makroprolactinoma I bl ocas bttt
angerhans’ cell type histiocyiosis
h f/ . 7 I 7 e I 7 I I d V4 |:]'|Rl]'|'|.-5l'.'h|:.l| ler-Christian fli.'!-l:'a':"'.-'.:f:":}
ypO VAR nye seru ES, gyu ddds Postencephalitis _
. Idiopathic palactorrbea ( presumed
acromesga lia abnormality in dopamine secretion)
Head trauma
Cushin g szin droma Prolactin-secreting pituitary tumors
Surpical pituitary stalk section and other
empty A E stalk lesions

Empty sella syndrome

tbe, sarkoidozis
(fokozott termel6dés, dopaminerg palya gatlas)
Hypothalamikus
hypothyreosis, (fokozédik a TRH valasz)
mellékvese kéreg elégtelenseg



Hyperprolactinaemia okai

Mellkasi sérulés, gerincveld lézid

(dopaminerg palyak sérilése)
Vese és majelégtelenség
PCO, oophorectomia utan (dtmenetileg)
idiopatias



Hyperprolactinaemia okai

Gyogyszerek

antipszichotikumok (fenotiazin,haloperidol,stb.)
antiemetikumok (metoclopramid,dompeidone)
antihistaminok

vérnyomascsokkenték (methyldopa, Ca csatorna
blokkolok,reserpine)

triciklikus antidepressansok
opiat fajdalomcsillapitok
oestrogének (OAC)
vizhajtok(verapamil)



Hiperprolactinemia es fertilitas
hormondadlis osszeftiggesei 1.

LTH szint emelkedese dopamin secrecio t
magas dopamin (D1) GnRh pulzatios secretio
GnRh leesik ESH csokken
anovulatio
amenorrhoea

( 20003000 mU/L)



Hiperprolactinemia es fertilitas
hormondadlis 6sszejftiggesel 2.
Magas PRL mellékvese DHEA(S)

fokozott szornovekedés
anovulatio

amenorrhoea
hyperinsulinaemia
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Hyperprolactinaemia el6fordulasa
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Hyperprolactinaemias betegek leggyakoribb
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Galactorrhea

Hyperprolactinémia 25-30 %
Egy vagy mindkét em|6 —»fehér, sarga, z6ld

Kivaltd okai, kezelése a korabban emlitettekkel
azonos



Hyperprolactinémia kezelése

, (Parlodel 2.5 mg, 5 mg, 10 mg)

, (Cabaser, Dostinex 1mg, 2mg)

brc intoleranti esetén 0.25-1.5 mg hetente 2x (Mo. nem kaphatd)

, (Norprolac 150 ng)

kezdd dozis 25 pg/nap, 150-300 ug/nap

1. PRL szintézis gatlasa
2. lactotrop sejt proliferatio gatlasa



Mastalgia-emlofajdalom

A nok 70%-a premenstrualisan erzi
Az emlo szoveteben , a hormonhatasokra jelentkezd ,,fajdalom’

I/

Kezelese:

Diureticumok (kis hatékonysag)
Testosteron 5mg/die (a leghatékonyabb)
Danazol 200mg/die

E vitamin 600 U/die

Bromocriptin 2.5 mg/die (intravaginalisan)

Tamoxifen

Ovakodni kell:kavé, tea, csoki, kola
(methylxantin)



m K0szonom a figyelmet!
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