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Serum prolactin level in psoriasis: Is it really higher than in

healthy individuals?
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INTRODUCTION

Background: Psoriasis is a chronic immune-mediated skin disease
with a genetic predisposition. Prolactin may contribute to psoriasis
pathogenesis. However, there has been a debate over the serum
level of prolactin in psoriatic patients. The aim of this study was to
describe the role of serum prolactin in the pathogenesis of psoriasis

Method: The serum prolactin level was measured in 45 patients
with psoriasis and in 45 sex- and age-matched healthy individuals
using radioimmunoassay.

Result: The mean serum prolactin concentration was not different
between psoriatic patients and healthy controls (320 + 179.38 vs.
318.18 £ 191.78 mIU /L, respectively P = 0.95). There was no sex-
and age-related differences in serum prolactin between the two
study groups. Hyperprolactinemia (serum prolactin >324 mIU/L
in men, and >496 mIU/L for women) was observed in 11 patients
with psoriasis and 12 healthy subjects, which showed no significant
difference between the two groups (P = 0.81). The serum prolactin
was not significantly correlated with the duration of the disease
(r =-0.18, P = 0.24) or the PASI score (r = 0.10, P = 0.50).

Conclusion: The possible role of pituitary-produced circulating
prolactin in the disease process needs further investigations.
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as systemic lupus erythematosus and rheumatoid
arthritis 7. Additionally, as a result of its potent

Psoriasis is a chronic immune-mediated and
environmentally influenced skin disease with
genetic predisposition, and is often associated
with systemic manifestations, especially arthritis .
The prevalence in adults varies from 0.9% in the
United States to 8.5% in Norway 2. Cytokines,
dendritic cells, and T lymphocytes are present in
psoriatic lesions and all contribute substantially
to its pathogenesis °. Prolactin has also been
implicated in the pathogenesis of psoriasis, where
hyperproliferation of keratinocytes is the hallmark
of the disease process **.

Prolactin is produced in lactotroph cells of the
anterior pituitary gland. It is primarily a lactogenic
and mammotrophic hormone, but also an immune
modulatory cytokine. Prolactin appears to play a
role in the activity of autoimmune disorders such

growth-regulatory effects on integumental
structures in various species, prolactin has long
been hypothesized to contribute to human skin
biology and pathology ®.

Prolactin may contribute to psoriasis pathogenesis
via stimulating keratinocyte proliferation, triggering
interferon-y production by T-cells, promoting
angiogenesis, inhibiting T-suppressor cell function,
and promoting the infiltration of T-helper cells
into psoriatic lesions °. However, there has been
a debate over the role of serum level of prolactin
in psoriatic patients. More specifically, some
researchers have recorded a significantly higher
level of prolactin in the serum of patients with
psoriasis compared to healthy individuals '3,
while others found no difference #1°. However, the
majority of these studies were consistent in finding
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a remarkable reduction in serum prolactin level,
following the treatment of psoriasis with a range
of therapies including the topical ointments >1316,
phototherapy ', and systemic regimens such as
propylthiouracil '' and methotrexate '. Therefore,
in this study, the serum prolactin level in patients
with psoriasis vulgaris and in healthy individuals
were further investigated to determine the role of
serum prolactin in the pathogenesis of psoriasis.

PATIENTS AND METHODS

This case-control study was carried out from
September 2012 to March 2013, in the Dermatology
Department of Razi Hospital, Tehran, Iran. The study
protocol followed the guidelines of the Declaration of
Helsinki and was approved by the Ethics Committee
of Tehran University of Medical Sciences. Forty-
five (45) patients with newly diagnosed psoriasis
vulgaris who had not received any topical or systemic
treatment for their lesions, and the same number
of sex- and age-matched healthy individuals were
recruited to the study. Written informed consent was
obtained from all study participants. Patients who
had taken drugs affecting serum prolactin levels and
those with conditions causing hyperprolactinemia
such as hypothyroidism, pregnancy and lactation
were not included in this study.

Data regarding the type and duration of the
psoriasis were recorded. The Psoriasis Area
and Severity Index (PASI) was measured for all
patients. The serum concentration of prolactin was
determined using the radioimmunoassay technique
in the hospital laboratory with the reference range
being 86-324 mIU/L in men, and 102-496 mIU/L
in women. The data were analyzed using SPSS
version 16. Independent student’s t-test was applied
to explore significant differences between the
two groups. Chi-square test was used to compare
the proportion of cases with hyperprolactinemia
between psoriatics and healthy controls. Pearson’s
correlation test was utilized to evaluate the
association between the PASI score and serum
prolactin. Data are presented as mean + standard
deviation (SD). A two-tailed P value less than 0.05
was considered statistically significant.

RESULTS

Overall, 45 patients with psoriasis (33 men and
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12 women) and 45 sex- and age-matched healthy
controls (34 men and 11 women) were included
in the study. The mean age ( + SD) of psoriatic
patients was 39.84 + 14.82 years and of healthy
volunteers was 39.62 + 18.13. The mean serum
prolactin concentration was not different between
psoriatic patients and healthy controls [320 + 179.38
mlIU/L vs. 318.18 + 191.78 mIU/L respectively; t
(88) =0.05, P = 0.95]. The serum prolactin level was
also similar in psoriatic and healthy participants in
subgroups of different genders. Specifically, serum
prolactin levels in psoriatic and healthy men were
313.97 + 180.37 mIU/L and 292.65 + 134.75 mIU /L,
respectively, and there was no significant difference
between both groups (P = 0.58). Similarly, serum
prolactin levels in psoriatic and healthy women
were 337.92 + 183.314 mIU/L and 397.09 + 304.70
mlIU/L, respectively, and there was no significant
difference between both groups (P = 0.57) (Figure 1).
Furthermore, serum prolactin did not exhibit any
significant difference between various age groups
(<25, 25-44, 45-64, and >65 years) of psoriatic and
healthy participants.

Hyperprolactinemia (serum prolactin level >324
mlIU/L in men, and >496 mIU/L in women) was
observed in 11 patients with psoriasis and 12 healthy
participants, showing no significant difference
between the two groups (P=0.81). Moreover, there
was no gender-differences in the proportion of cases
with hyperprolactinemia between the two groups.
In the group of patients with psoriasis, the mean
duration of the disease was 10.27 + 9.24 years, and
the mean PASI score was 15.78 + 10.43. The serum
prolactin was not significantly correlated with the
duration of the disease (r = -0.18, P = 0.24) or the
PASI score (r = 0.10, P = 0.50).

DISCUSSION

The skin is a hormone-generating and hormone-
modifying organ, as well as being a hormone target.
Since the mammary gland is a derivative of the
epidermis and phylogenetically related to sweat
glands, it has been suggested that the mammotrophic
action of prolactin might have evolved from its
broad action on integumental structures in other
species 8. Prolactin and prolactin receptor are
expressed in human skin and human scalp hair
follicles where they inhibit hair shaft elongation,
promote premature catagen development, reduce
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Figure 1. Serum prolactin concentration in the study participants. There was no significant difference in the serum prolactin level
between the psoriatic and healthy participants (A). Serum prolactin also showed no significant differences between the two study groups
according to the gender (B). Error bars display standard error of mean (SEM).

proliferation and increase apoptosis of hair bulb
keratinocytes 7. Therefore, human skin and scalp
hair follicles are both a non-classical target and
an extrapituitary source of prolactin. Among the
key regulators of pituitary prolactin production,
thyrotropin-releasing hormone, estrogen, tumor
necrosis factor-a, interferon-y, and substance P
have been shown to also regulate intracutaneous
prolactin production and prolactin receptor
expression in different ways 8.

Several lines of evidence indicated that prolactin
may also be implicated in the pathogenesis of
psoriasis. In this regard, it has been shown that
prolactin concentration was significantly elevated
in blister fluid drawn from lesional, but not
non-lesional skin in psoriatic patients relative to
that in blister fluid from healthy controls ?°. This
observation suggests a role for locally produced
prolactin in the skin in the pathogenesis of psoriasis.
Furthermore, a significantly higher prolactin level
was found also in the serum of patients with
psoriasis compared to healthy individuals ',
implicating the pituitary-originated circulating
prolactin in the psoriasis. However, this was brought
into question by studies reporting no changes in

the serum prolactin level in psoriatic patients '+
162021 The findings of this study indicate that serum
prolactin was neither elevated in psoriatic patients
nor correlated with the severity or duration of the
disease. However, these findings do not refute the
role of prolactin in psoriasis.

The hallmarks of psoriasis include
hyperproliferation of keratinocytes, dysregulated
angiogenesis, and expression of proinflammatory
T helper-1 cytokines 2. Additionally, psoriasis
is exacerbated by psychoemotional stress . All
of these processes proved to be influenced by
prolactin. Prolactin is considered a stress hormone
and potentially triggers psoriasis ?*. Psoriasis
tends to be aggravated during the early postpartum
months when a natural hyperprolactinemia occurs
in relation to the lactation *. Prolactin stimulates
human epidermal keratinocyte proliferation and
vascular endothelial growth factor production
in vitro 2. Prolactin promotes the proliferation
of B and T lymphocytes, increases the synthesis
of the cytokines interferon-y and interlukine-2
in T helper-1 cells, suppresses T lymphocyte
apoptosis, and inhibit glucocorticoid-induced
apoptosis of lymphocytes ?2°. Prolactin also
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increases the production of cytokines by T helper-1
and T helper-17, and augments inflammation in
psoriasiform skin of BALB/c mice 3°. Prolactin
increases basal and interlukine-17-induced CCL20
secretion, and mRNA expression in keratinocytes,
and may promote T helper-17 infiltration into
psoriatic lesions via CCL20 3.

In conclusion, it seems that while intracutaneous
prolactin may contribute to the pathogenesis of
psoriasis, the probable role of pituitary-produced
circulating prolactin in the disease process needs
further investigations.

REFERENCES

10.

12.

13.

. Weigle N, McBane S. Psoriasis. Am Fam Physician 2013;

87: 626-33.

. Parisi R, Symmons DP, Griffiths CE, et al. Global

epidemiology of psoriasis: a systematic review of
incidence and prevalence. J Invest Dermatol 2013; 133:
377-85.

. Griffiths CE, Barker JN. Pathogenesis and clinical features

of psoriasis. Lancet 2007; 370: 263-71.

. Sanchez Regana M, Umbert Millet P. Psoriasis in

association with prolactinoma: three cases. Br J Dermatol
2000; 143: 864-7.

. Nickoloff BJ, Nestle FO. Recent insights into the

immunopathogenesis of psoriasis provide new therapeutic
opportunities. J Clin Invest 2004; 113: 1664-75.

. Balato A, Balato N, Megna M, et al. Pathogenesis of

psoriasis: the role of pro-inflammatory cytokines produced
by Keratinocytes. InTech, Shanghai 2012: 372.

. Chuang E, Molitch ME. Prolactin and autoimmune

diseases in humans. Acta Biomed 2007; 78 Suppl 1: 255-
61.

. Paus R. Does prolactin play a role in skin biology and

pathology? Med Hypotheses 1991; 36: 33-42.

. Foitzik K, Langan EA, Paus R. Prolactin and the skin:

a dermatological perspective on an ancient pleiotropic
peptide hormone. J Invest Dermatol 2009; 129: 1071-87.

Giasuddin ASM, EI-Sherif Al, EI-Ojali SI. Prolactin: does it
have a role in the pathogenesis of psoriasis? Dermatology
1998; 197: 119-22.

. Malligarjunan H, Gnanaraj P, Subramanian S, et al.

Clinical efficacy of propylthiouracil and its influence on
prolactin in psoriatic patients. Clin Biochem 2011; 44:
1209-13.

Rathika S, Rajappa M, Chandrashekar L, et al. Effect of
treatment on prolactin levels in patients with psoriasis
vulgaris. Clin Chim Acta 2014; 429: 212-4.

Dilme-Carreras E, Martin-Ezquerra G, Sanchez-Regana
M, Umbert-Millet P. Serum prolactin levels in psoriasis
and correlation with cutaneous disease activity. Clin Exp
Dermatol 2011; 36: 29-32.

Iranian Journal of Dermatology, Vol 18, No 1, Spring 2015

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Serum prolactin level in psoriasis

Gorpelioglu C, Gungor E, Alli N. Is prolactin involved in
etiopathogenesis of psoriasis? J Eur Acad Dermatol 2008;
22: 1135-6.

Handjani F, Saki N, Ahrari |, et al. Serum prolactin levels
in psoriasis vulgaris. ISRN Dermatology 2014; 2014:
586049.

Robati RM, Toossi P, Rahmati-Roodsari M, et al.
Association of psoriasis severity with serum prolactin,
thyroid hormones, and cortisol before and after treatment.
ScientificWorldJournal 2013; 2013: 921819.

Foitzik K, Krause K, Conrad F, et al. Human scalp hair
follicles are both a target and a source of prolactin,
which serves as an autocrine and/or paracrine promoter
of apoptosis-driven hair follicle regression. Am J Pathol
2006; 168: 748-56.

Langan EA, Ramot Y, Hanning A, et al. Thyrotropin-
releasing hormone and estrogen differentially regulate
prolactin and prolactin receptor expression in female
human skin and hair follicles in vitro. Br J Dermatol 2010;
162: 1127-31.

Langan EA, Vidali S, Pigat N, et al. Tumour necrosis
factor alpha, interferon gamma and substance P are novel
modulators of extrapituitary prolactin expression in human
skin. PLoS One 2013; 8: e60819.

El-Khateeb EA, Zuel-Fakkar NM, Eid SM, Abdul-Wahab
SE. Prolactin level is significantly elevated in lesional skin
of patients with psoriasis. Int J Dermatol 2011; 50: 693-6.

Tehranchinia Z, Niroomand M, Kazeminejad A, et al.
Leptin and sex hormones in psoriasis and correlation with
disease severity. Iran J Dermatol 2014; 17: 43-8.

Lowes MA, Bowcock AM, Krueger JG. Pathogenesis and
therapy of psoriasis. Nature 2007; 445: 866-73.

O’Leary CJ, Creamer D, Higgins E, Weinman J. Perceived
stress, stress attributions and psychological distress in
psoriasis. J Psychosom Res 2004; 57: 465-71.

Arck PC, Slominski A, Theoharides TC, et al.
Neuroimmunology of stress: skin takes center stage. J
Invest Dermatol 2006; 126: 1697-704.

Dunna S, Finlay A. Psoriasis: improvement during and
worsening after pregnancy. Br J Dermatol 1989; 120: 584.

Girolomoni G, Phillips JT, Bergstresser PR. Prolactin
stimulates proliferation of cultured human keratinocytes. J
Invest Dermatol 1993; 101: 275-9.

de la Torre NG, Turner H, Wass J. Angiogenesis in
prolactinomas: regulation and relationship with tumor
behaviour. Pituitary 2005; 8: 17-23.

Langan EA, Griffiths CE, Paus R. Exploring the role of
prolactin in psoriasis. Arch Dermatol Res 2012; 304: 115-
8.

Langan EA, Foitzik-Lau K, Goffin V, et al. Prolactin: an
emerging force along the cutaneous-endocrine axis.
Trends Endocrinol Metab 2010; 21: 569-77.

Hau CS, Kanda N, Tada Y, et al. Prolactin induces the
production of Th17 and Th1 cytokines/chemokines in
murine Imiquimod-induced psoriasiform skin. J Eur Acad
Dermatol Venereol 2014;28:1370-9.

Kanda N, Shibata S, Tada Y, et al. Prolactin enhances
basal and IL-17-induced CCL20 production by human
keratinocytes. Eur J Immunol 2009; 3: 996-1006.



