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Abstract- Psoriasis is a chronic, non-contagious skin condition characterized by inflamed and scaly
lesions of skin. Whilst the pathogenesis of psoriasis is not known, psychological stress has been
implicated as a potential trigger in the onset and exacerbation of the condition. Psychiatric and
psychological factors play an important role in at least 30% of dermatologic disorder and
pathophysiologic link between psychologica stress (PS) and disease expression remains unclear.
Recent studies demonstrated PS-induced aterations in permeability barrier homeostasis, mediated by
increased endogenous glucocorticoids. As activation of the hypothalamic pituitary adrenal axis (HPA)
is critical to a successful stress response, we investigated this in patients with psoriasis. This study was
performed on 55 patients (40 females and 15 males) visited our clinic for treatment of psoriasis in
pharmacology department. We measured the rate of activation of HPA by hormonal changes. These
patients displayed higher fasting blood sugar (FBS), epinephrine (Ep), adrenocorticotropin hormone
(ACTH), adosterone, prolactin, growth hormone and estradiol hormones value but diminished cortisol
and corticotropin releasing factor (CRF). These results show that HPA and psychoneuroendocrine

hormones have a significant role in psoriasis.
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INTRODUCTION

Today stress is a normal part of every day living.
Stress of both physiological and emotional origin has
effect on the hypothalamus-pituitary-adrenal (HPA)
axis. The best marker in endocrine-stress axis is
adrenocorticotropin - hormone  (ACTH), which
reaches to maximum level in the first hour, while
cortisol is highest during the second hour of stress
(1). In 1995, Saffran and Schally reported that
extracts of median eminence contain a substance that
stimulates the release of ACTH and they named this
substance corticotrophin-releasing factor (CRF). The
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CRF as a major regulator of HPA axis was first
isolated due to its ability to stimulate the release
ACTH; later it was also found to have a wide
spectrum of actions within the central nervous
system (2).

The stress system orchestrates body and brain
responses to the environment. This action exerted by
the mediators of the stress system has two modes of
operation. The stress neuropeptides, CRF and its
structurally related peptide urocortin, modulate the
inflammatory response via the hypothalamus-
pituitary-adrenal axis and locally, in a paracrine
manner, act on mast and macrophage cells. The
immediate response mode driven by CRF via CRF-1
receptors organizes the behavioral, sympathetic and
hypothalamic-pituitary-adrenal (HPA) responses to a
stressor. In the other slower mode, which facilitates
behavioral adaptation, the urocortins acting through
CRF-2 receptors seems to be prominent (3).



Stress hormones in psoriasis

Corticosteroid hormones secreted by the adrenal
cortex are implicated in both modes through their
high affinity type 1 (mineraocorticoid receptors-
MR) and lower affinity type 2 (glucocorticoid
receptors - GR) receptors that are co-localized in
limbic neural circuitry. Present data propose that MR
controls the threshold or sensitivity of the fast CRF-
1 driven stress system mode and thus prevents
disturbance of homeostasis, while GR facilitates its
recovery by restraining in these very same circuits
stress responses by mobilizing energy resources. In
preparation for future events, GR facilitates
behavioral adaptation and promotes storage of
energy. The balance in the two stress system modes
is thought to be essential for cell homeostasis,
mental performance and health.

Imbalance induced by genetic modification or
chronic stressors changes specific neural signaling
pathways underlying psychic domains of cognition
and emotion, anxiety and aggression. The highest
density of CRF-containing cell bodiesisfound in the
medial parvocellular division of the hypothalamic
paraventricular nucleus (PVN) with the majority of
cells projecting to the median eminence. This CRF
pathway comprises the hypothalamic component of
the endocrine stress axis (4).

CRF, urocortin and their receptors are aso
present in the skin and their levels are increased
following stress. Human mast cells synthesize and
secrete both CRF and urocortin in response to
immunoglobulin E receptor (Fc epsilon RI) cross
linking. Mast cells also express CRF receptors,
activation of which leads to the selective release of
cytokines and other pro-inflammatory mediators (5).

Mast cells are involved in atopic disorders, often
exacerbated by stress, and are located perivascularly
close to sympathetic and sensory nerve endings.
Mast cells are activated by electrica nerve
stimulation and millimolar concentrations of
neuropeptides, such as substance P. Moreover, acute
psychological stress induces CRF-dependent mast
cell degranulation. Intradermal administration of
rat/human CRF (0.1-10 microM) in the rat induced
mast cell degranulation and increased capillary
permeability in a dose-dependent fashion. Recent
evidence suggests that crosstalk between mast cells,
neurons and keratinocytes might be involved in such
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exacerbation. Mast cells are distributed widely in the
skin, are present in increased numbers in atopic
dermatitis and are located in close proximity to
substance P or neurotensin-containing neurons (6).

Activation of the HPA axis is critica to a
successful stress response in patients with psoriasis
and in particular those whose disease appears to be
stress responsive, exhibit an altered HPA response to
acute social stress (7). Recent studies demonstrated
psoriasis induced alterations in permeability barrier
homeostasis, mediated by increased endogenous
glucocorticoids (8). The stresses caused by psoriasis
have been divided into two groups. In the first, stress
is caused by anticipating other peoples possible
reactions, and this can lead to the avoidance of
worrying situations such as going to public places.
Secondly, stress can arise from patients beliefs
about, or the actual experience of, being evaluated
by others on the basis of the skin condition, for
example dealing with people who seem to avoid
contact with the lesions of psoriasis (9). A large
proportion of people with psoriasis believe that
stress is a causal factor in their illness and they sure
that stress triggered their psoriasis originally (10,
11), and this belief was associated with poorer
psychological well-being and the perception that
psoriasis has alarge emotional impact (12, 13).

In this study, we investigated hypothalamus-
pituitary-adrenal axisin patients with psoriasis.

MATERIALS AND METHODS

After diagnosis of psoriasis provided by a
dermatologist, individuals with chronic plague
psoriasis were recruited, and they visited in clinic of
pharmacology department for treatment. Ethics
committee of our institution approved the study
protocol and we obtained informed consent from all
participants.

Fifty five patients (40 femaes and 15 males)
were selected and function of HPA axis was
evaluated by demonstrating response to
dexamethasone (1 mg) suppression test and
measurement of the serum level of these hormones:
cortisol, CRF, epinephrine, growth hormone,
aldosterone, prolactin, ACTH, estradiol and fasting
blood sugar (FBS) by kit and ELISA method.



Differences in mean serum hormones and FBS
between psoriasis patients and normal were
compared by Student Paired t test. All values are
given asthe mean £ SEM.

RESULTS

In this study 55 patients (72% were female and 28%
were male), with mean age of 31 years were
evaluated. Psoriatic patients showed markedly low
cortisol values and suppression of CRF, but other
hormones (including epinephrine, growth hormone,
aldosterone, prolactin, ACTH, estradiol) and FBS
were significantly higher than normal. The result of
the blood factors measured in this study is
demonstrated in the Table 1.

DISCUSSION

Our results (hypocortisolism, low CRF and higher
adrenaline values) confirm previous findings that
thereis arelationship between psoriasis and stress.

It seems that pathogenesis of psoriasis is subject
to control by higher neuro-hormona systems.
Measurement of free plasma catecholamines by a
standardized HPL C method in patients with psoriasis
show that the concentrations of circulating
adrenaline and noradrenaline are significantly higher
than control groups (14), that means down regulation
of catecholamines receptors. Also the effect of
epinephrine on the cyclic AMP level measured by
microdissection technique has been showed that
psoriatic involved epidermis for each had areduction

Table 1. Hormonal changes in psoriatic patients and normal

Hormones Normal Psoriasis patients
Cortisol 280+ 20 194 +10.2
CRF 217+ 61 1451+ 8
Adrendine 94+12 125+ 245
Ald 85+ 36 152 + 6.01
GH <7 142+ 0.86
FBS 90to 110 203+ 133
PRL 2to 18 202+16
ACTH 22+132 2511+1.83
Estradiol 3.67 10.55+ 0.75

Abbreviations: CRF, corticotrophin-releasing factor; GH, growth
hormone; FBS, fasting blood sugar; PRL, prolactin, ACTH,
adrenocorticotropin hormone.
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of beta-adrenergic responsiveness (down regulation
of receptors), which might be significantly involved
in the pathophysiology of psoriasis (15).

Histological examination of the skin shows that
the epidermis significantly thickens and the number
of mast cells in the dermis significantly increases by
repeated exposure to stress, and these changes can be
blocked by a selective CRFR type 1 (CRFR1)
antagonist (CRA1000). CRFRL1 is involved in the
stress-induced exacerbation of chronic contact
dermatitis and immunoreactive CRF receptor type 1
(CRH-R1) was expressed abundantly on vascular
endothelial cells and discrete perivascular cell
populations, identified as mast cells (16-23). Reverse
transcriptase-polymerase chain reaction analysis was
performed to examine CRF receptor subtype
messenger RNA (mRNA) expression in RA, PsA,
and norma synovial tissue. In addition, CRF
receptor expression was examined in isolated
synovia endothelial cells and synoviocytes. Selective
up-regulation of CRF receptors in inflamed synovial
tissue indicated that CRF functions locally, in an
autocrine/paracrine receptor-mediated manner (16).

Cortisol may be involved in the clinical eruption
phase and epinephrine in the remission phase and
produced in excess via the pituitary-adrenal axis (18,
19). The plasma levels of human growth hormone,
prolactin (20, 21), ACTH, aldosterone and prolactin
in psoriatic patients were higher than norma (22),
these findings confirm our study. The level of serum
estradiol (23) and FBS in psoriatic patients were
higher than normal, which indicates to delay of
healing process plague of psoriasis.

This study shows that patients with psoriasis, and
in particular those whose disease appears to be stress
responsive, exhibit an altered HPA response to stress
and HPA response play a major and critical role in
pathogenesis of psoriasis.
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