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Context-dependent roles and translational prospects of prolactin-prolactin
receptor signaling in gynaecological and female-prevalent diseases
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Abstract: Women undergo substantial endocrine changes during the menstrual cycle, pregnancy, lactation and menopause.
These physiological changes are essential for reproductive function, but they also influence the onset and progression of a
range of female-specific and female-prevalent diseases. Prolactin (PRL), classically defined as a pituitary hormone involved
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in lactation and reproductive regulation, also exerts broad biological effects on immune homeostasis, energy metabolism,
tissue remodeling and nociceptive signaling, mainly through the prolactin receptor (PRLR). The actions of PRL-PRLR
signaling are highly context dependent. PRL exists in multiple molecular forms and can be produced not only by the anterior
pituitary but also by peripheral tissues and cell types, including the endometrium, decidua, immune cells and adipose tissue.
Moreover, tissue-specific PRLR isoforms and downstream signaling programmes differ across cell populations, physiological
states and disease contexts. As a result, PRL-PRLR dysregulation is not necessarily reflected by elevated circulating PRL
levels. Its pathological relevance may also involve local signal amplification, altered PRLR expression or isoform
composition, and sustained activation of specific PRL-responsive cell populations. In this review, we discuss the disease-
specific roles and translational implications of the PRL-PRLR axis in endometriosis, adenomyosis, polycystic ovary
syndrome, female-prevalent pain disorders and systemic lupus erythematosus. We focus on pathological processes that recur
across these conditions, including persistent local inflammation, tissue remodeling, neural sensitization, disruption of immune
tolerance, and metabolic adaptation. By integrating evidence from reproductive biology, immunology, metabolism and pain
research, we highlight PRL-PRLR signaling as a context-dependent immunoendocrine regulatory system rather than a
uniform pathogenic driver. Defining how this axis operates in distinct tissue microenvironments, disease stages and
responsive cell populations may help refine disease stratification and support the development of targeted therapeutic
strategies for gynaecological and female-prevalent diseases.

Sources of PRL Pathological mechanisms Representative diseases

Therapeutic strategies

Local inflammation :\,‘(.r) Endometriosis
\
{‘ |
CT} Adenomyosis
L oy 2059
Y oy (2

| } *¥%% ) — PRUPRLR |— }
mmune cells . . §"
e.g., T/B cells, Adipose tissue ¢
macrophages (Local PRL Systemic lupus

(Local PRL synthesis) Metabolic / \ Tissue remodeling erythematosus
synthesis) imbalance (SLE)

homeostasis
2 Y Q N;—'\":.: Polycystic ovary
Y s syndrome (PCOS)

Decidua / Vascular endothelial o
cells (Local PRL Neural sensitization

- B

Anterior pituitary
(major source of
circulating PRL)

Mammary epithelial
cells (Local PRL
synthesis)

Female-predominant
headache/migraine

Immune tolerance

endometrium ; I I Dopamine  :Targeted PRLR
(Local PRL synthesis) disruption receptor agonists;  blockade
synthesis) :
Ly . y)
PRL/PRLR axis dysregulation is not limited to \; H \ '/
elevated serum PRL. Local signal amplification ! ‘o ' H
and receptor heterogeneity are also important. :

Key words: prolactin; prolactin receptor; gynecologic disorders; female-predominant disorders

H38%:

RILIK , i3 (prolactin, PRL) ZH M N 5
BRI AL PSR IR SUR (P
KHYBETERBT , PRUIFARAL A 7 A, 5
WE R i 7 L Z A K 22 b A e A L S5 A1 ) 2 41 TR A
AEA% 5 MUPRL , I 15 Ja) B R 58 b A 458 1 7R H
PRL A 253800 3 BRI 7L 3 32 14 (prolactin
receptor,PRLR) . H FPRLRAFAEZFIBTHEIVAI, H
H IR Bl 2H 226 AR A PR AT A2 A, PRL-
PRLRAF G IEA A &% B rh A9 /E F 2 3 1235 5
P, PRLSPRLRE G5 , Al it — LA 1T JAK/STAT
(Janus kinase/signal transducer and activator of
transcription) \MAPK (mitogen-activated protein

kinase ) \PI3K/Akt(phosphoinositide 3-kinase/protein

kinase B) %5558 # , T 42 A MG 58 R T AR
AR 2 A M e R

{HASFERE Y2, PRL-PRLRAH 5 £ R Lo P A G
PR LT = IR B UIAROC . WESE B bR T
P BEE S 52 RE | B IR ULAE AN 22 A BR85S AE
(polycystic ovary syndrome,PCOS)% & 44 19 1H
BRERTAL, ISk R G LL BRI (systemic lupus
erythematosus, SLE ) ¢ Z Rt R B B 0 1 £
PERESR M , 385 7 4 PR R P B I R R LR
ORI R R K SR W B B
PGS AE PRGBS L AR , e
TEJR BB RAEFFLE ALV Al A2t 5 LA K&
G SETH S BIR S PR A AE—E 38 o B IESE$2



TR 0,5 LRI FLR SR SRR B Lo R v A T S A A B e Ay 5t 1551

7, PRL-PRLRAH AT 2 L35 e S5 1 AR B AR ot 1k
F 5 XS5 LR LSRR i AR AS [R5
RAFSE AR BORIE

513 & Y&, PRL-PRLR5 5 % 3 A
IR FELEE R I LR IMAE . AR, FEAS PP B
FLBI AR S 1Y 5 1T e & AR AR 4L 2R3, 451 anig
SEAASE T PRLIY 550 Wb/ A 43 VA E MG 58 7 2 41
JROREXS PRLAY B i, s PRLROIE ZRY ) ol e 2% iy
SRR P ESES ., WIEFE M, pali g
PRLIK A4 PRL-PRLR % 5 3 i ), A 43 M LA
fifBEHAEA RS Th B S A E

BT, A SCHE B PRLR VB 5 4 I 8 45
PRLR&5 #4455 45 S Ui A 5 30 B 1 6 |, AL
[) 5 B ML ] 5 8 s R S M S 2 T, #89T PRL-
PRLRAMTE ¥ R AE (LH AU ¥ IR & Ek L T ie ok
A A AR TP W EE N RS S E N
B S AEIE - E BRIWLEE 28O BLZR B Lotk &) ik
PELIR R G LL BRI AR B S T8
G3HT , LA Ry AH S0 A BB 5 R DR T T4 fit
) S

1 PRL-PRLREMHIEYFEAM

1.1 PRLEIS FHHERK 2 FUEEA

PRLALGE b4 hy il 42 0 5 A 1 22 M it e
RIHE (AR R, A Y = D RE A 1T
. B 53RET GBI AAFE RS, PRLIEAA]
SRR e N2 | I A A L 2 2 B K A
ZIC TP R AR )t AR RIS 4 N 43l
VAT GPE N 25 SR AL U N ) 22 SR ARRAE

AT F AN E , PRLZE H 1992 512 4H L 1Y)
PABEZ K, AT 4> F i 24923 kDa. PRLIFZS [A] 44
G UG AT 1 o SR IE R 4% 0, IF i i s 4
FREITE , X — W R RHIE R L 5 2R S5 6 91 K%
W IE PR SRR PRUIE A N 7E Z R X

(F£1),Br23 kDaff {40, o] W~ RI& K E 5 F
PRLZ 5], oAb, PRLIE 1] 2% 42916 kDafi A
B, 1% H BOFAS £ B S L MPRLR G 5 K IFEIEA,
T B PO LA A S PR LS ik SR R4y TR
KMH D RE 22 5% JEPRL= A Z AL AR W) 2E 300 Y
Pz —

T LR R Y A, PRLY A 9273500 1 3F i A
PR B | T2 A2 B ZH S48  PRLRAE Y
A B % A A S £ 5 A S TR 4%

1.2 PRLAJRIRSFIES 53 il B3

PRLAEYFR00 24, 5 HOR IR 7 K43t
P T U 22 S UIAE G . JEPAPRL 3 22 A4
IR Z AR AR IR AR B ST
o7 A R 0 BB 15%~25% , e g L 30 )
BRI EON R, TR O RIS K 2 B
G 8 AN 0 S5 AR A LN A0 )R HL A% & PR LY
BEH N . RAETEARINPRLIFIEER K- STk A
B, (HAE SRR A v mT R A% B AR VR o

Tk 5 TR R P PRLAZ A R S 3 14
Pt T S M RIS e , ) B 22 i
H b 55430 7 XS5 R i SR i e s 25
SeAf R FRPRLAR AU AE — 2 2 B b nT LU 7 T1E 3
PRL/K-. PR, 7655 NS gkt 2 40 8 By R
ZAH IS Y, PRLIGAE 9 3R 58 e MK A 217K
- JRyi A B PRLAW AT RE RS RS2 H 3 o8 55
GHUME S

52 BRI E AT, PRLAYELAL 20 0 33257
FIRFLEE A RIPE RS . N k2 Ui bk
ARG RN R, I T PL 2 A0 e i i D2 Y
Z P2, TR PRLAY & 5 B L1213
PRLJF AJ S [ 42 9 22 15 B B, T i £ 2 5 B4
B AN MEBES A ORISR B R
TV IR PR 22 TR EPRL M B R K 38
ZATUR L L L R AR A A 20 S AR A B

#1 PRLMNEZESFRAREEYMFR=

Tablel Major molecular forms of PRL and their biological characteristics
SR 45 EX-S (5|
16 kDa PRL HTZH U DR 5 B 2 B Y] AR PR A2 P
23 kDa PRL PR ARMIEIEAL , 52 AR R PRLIYFEIEA s HA A2 G ie 2Aim 1

25 kDal#3EfbPRL
48~56 kDa XPRL
>100 kDaF. 4> FPRL

HEHAE A

WFLE S BRI 45 AR

Z N ARPRLIY — RT3 T RETE

DRPBE S L AN A 7 P A% 723 kDa PRL
A WE PRI PR S U SR PRIy
TR EE WFLR MUAE s PG PR R A




1552

BRI LRER(CT)

384

(major source of circulating

Immune cells

eg., T/Bcells, ~ ’
macrophages e,
(Local PRL
\____synthesis) ) U
e N

Decidua /
endometrium

(Local PRL
synthesis)

J

\”//( \‘\\

Anterior pituitary { {
. -~ >
/ ‘

Mammary epithelial
cells (Local PRL
synthesis) )

.

E1 PRLIEZAHLKIRR GBS MR
JEFPRPRL A R IR T AR - S FL R AN, IR N R M N - IR R AR B AR T BRIEMAORIESN , 55 BB 75 N e
AL FUAR _E R AN i L I P B A A5 22 R A ] 2H 2 4 U P Ry B PR . A1 DR IR PRLIE 4 H 3 b
S5y W7 S5 SR R IR , FARAE T RETF AN 58 2 SO RAE ML PRL/KF- L (fdi i BioRender.comifil )
Figure 1 Major tissue sources and local synthesis of PRL

Circulating PRL is mainly produced by lactotroph cells in the anterior pituitary and functions as a classical endocrine hormone with

systemic effects. In addition to the pituitary source, multiple peripheral tissues or cell types, including the decidua/endometrium,
immune cells, mammary epithelial cells, adipose tissue, and vascular endothelial cells, can also locally synthesize PRL. Peripherally-

derived PRL usually participates in local microenvironmental regulation through autocrine or paracrine mechanisms, and its changes
may not be fully reflected by serum PRL levels. (Created with BioRender.com)
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Table 2 Major PRLR isoforms and their structural, signaling, and functional characteristics
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Table3 Drugs targeting PRL secretion and related clinical studies
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