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Calcitonin gene related protein (CGRP) is increased in both lesional and non-lesional psoriasis. The role of
CGRP in the pathogenesis of psoriasis vulgaris is still not clear. We designed to determine the CGRP-I (or
CALCA), Il (or CALCB) gene expression and morbidity and CALCA T-692C single-nucleotide polymorphism
(SNP). Peripheral blood mononuclear cells (PBMCs) and plasma samples were collected, and CGRP level
and CGRP-I, I mRNA expression were measured in psoriasis patients and healthy controls. The CALCA
T-692C genetic polymorphism in psoriasis and control subjects was also compared. A higher expression
of CGRP-I, I mRNA in PBMCs in psoriasis patients. The plasma CGRP level in psoriasis patients was
also higher than that in healthy subjects. SNP analysis showed carriers of the T-692C allele were over-
represented in non-drinking Patients. The plasma CGRP level was higher in alcohol-drinking patients with
TT genotype than that with TC genotype. The plasma CGRP level is increased in psoriasis patients and
CALCA T-692C polymorphism TT genotype is a factor for the affectability in alcohol-drinking Psoriasis

vulgaris patients.

1. Introduction

Psoriasis is a chronic disorder of the skin characterized by
reddish, scaly patches of inflammation. The pathogenesis is
complex and multiple factors are involved (Haligur et al. 2012;
Thorleifsdottir et al. 2012). Intravascular molecules, such as
reactive oxygen species (ROS), intercellular adhesion molecule
(ICAM) and TNF-«, have been reported to play important roles
in the pathogenesis of psoriasis vulgaris (Asadullah et al. 1999).
Calcitonin gene-related peptide (CGRP) is a 37-amino acid
neuropeptide, and is widely expressed in both the central and
peripheral nervous systems (Suzuki et al. 2001). CGRP released
from the unmyelinated C and myelinated A delta nerve fibres is
important in mediating pain (Dawson et al. 2011). T lympho-
cytes and endothelial cells can also synthesize and release CGRP
(Kay et al. 2007; Luo et al. 2008). CGRP acts as a growth factor
for cells such as Schwann cells and endothelial cells (Murinson
et al. 2005; Zhou et al. 2010). Pro-inflammatory properties of
CGRP are also observed in multiple diseases (Byers et al. 1987;
Gamse et al. 1987; Yaraee et al. 2003). Previous immunohisto-
chemical studies revealed a marked proliferation of cutaneous
nerves in psoriasis (Scholzen et al. 1998; Misery 2000). In addi-
tion, CGRP was detected in the plaques of psoriasis (Jiang et al.
1998), and has been shown to contribute to the psoriatic progress
(Scholzen et al. 1998; Misery 2000).

Two isoforms of human CGRP, namely CGRP-1 (CALCA) and
CGRP-2 (CALCB), have been identified (Hoovers et al. 1993).
The human CALCA gene is located on chromosome 11p15.2-
pl5.1 and encodes both calcitonin and CGRP-1 through
alternative RNA splicing. Several single nucleotide polymor-
phisms (SNPs) have been identified at the CALCA locus, and we
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have observed that the T-692C polymorphism in the promoter
of CALCA is associated with the risk for essential hypertension
in a Chinese population (Luo et al. 2008). Both candidate gene
based association studies and genome wide association studies
(GWAS) have identified a number of susceptibility genes for
psoriasis (Sun et al. 2010). Because of the important role of
CGRP in immune regulation and inflammation, we propose that
CALCA is a candidate gene for psoriasis.

In this study, we compared the levels of CGRP mRNA expres-
sion and plasma CGRP in psoriasis and healthy subjects, and
assessed the association between CALCA T-692C polymor-
phism and risk for psoriasis in a Chinese population.

2. Investigations and results

2.1. Differences in PBMC CGRP mRNA expression and
plasma CGRP levels between psoriasis patients and
controls

The expression of both CGRP-I and CGRP-II mRNA in PBMCs
from psoriasis vulgaris patients was significantly higher than
that in the healthy controls (p<0.01, for both CGRP-I and
CGRP-II; Fig. 1). Psoriasis patients also had significantly higher
plasma levels of CGRP than that in the controls (P < 0.05, Fig. 2).

2.2. Correlation between CALCA T-692C polymorphism
and psoriasis

The characteristics of the 293 psoriasis vulgaris cases and 313
controls are summarized in Table 1. The genotype distribu-
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Fig. 1: CGRP-I (a) and CGRP-II (b) mRNA expression in PBMCs in psoriasis
patients and controls (Mean & S.E.M). n=15, * P <0.01, vs controls.
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Fig. 2: Plasma CGRP concentration in psoriasis patients (n=41) and controls
(n=45) (Mean & S.E.M). “P <0.05, vs controls.

Table 1: General characteristics of the study participants

tions of CALCA T-692C are shown in Table 2. The frequencies
for the CALCA -692TT, -692TC and -692CC genotypes were
74.1%, 23.6% and 2.3%, respectively, in the controls, and
76.1%, 20.8%, and 3.1%, respectively, in the patients. The
observed genotypes distribution in both the control subjects and
the patients were in Hardy-Weinberg equilibrium. No significant
difference in the genotype distribution of the polymorphism was
observed between the psoriasis cases and controls (x%=2.06,
P=0.82, Table 2). Logistic regression analyses revealed that
the polymorphism was not associated with the risk for psoriasis
(Table 2).

2.3. Association of CALCA T-692C polymorphism with
decreased risk for psoriasis in alcohol drinkers

Alcohol consumption has been reported to be a risk factor for
psoriasis (Qureshi et al. 2010). When stratified by drinking his-
tory, carriers of the minor -692C allele (CC+TC genotypes)
were significantly lower in patients than controls in alcohol
drinkers (14.7% VS 30.9%, P=0.01, Table 2). No difference
in the polymorphism distribution was observed in non-drinking
cases and controls. Carriers of the -692C allele were overrep-
resented in non-drinking patients as compared with drinking
cases (32.6% vs 14.7%, crude odds ratio (Crude OR)=0.38,
P=0.01, Table 2). However, we have not observed difference
in the polymorphism as stratified by age, gender, and smoking
history (Table 3).

2.4. Association of CALCA T-692C polymorphism with
plasma CGRP concentration

The association of CALCA T-692C polymorphism with plasma
concentration of CGRP was analyzed in the randomly selected
50 psoriasis patients. The -692 TC heterozygotes showed
no significance compared to carriers of the -692 TT geno-
type. (P=0.22, Table 4). However, among the alcohol-drinking
patients, carriers of the -692TT homozygous genotype showed
significantly higher plasma CGRP concentrations (76.3 5.2
pg/mol) as compared with the -692TC genotype (57.6 +8.5
pg/mol, P=0.04). No differences of plasma CGRP concentra-
tions were observed between non-drinking cases carrying the
-692 TT genotype compared with TC heterozygotes.

3. Discussion

In the skin, CGRP is present mainly at the dermoepidermal junc-
tion but can be observed intraepidermally (Almarestani et al.
2008). It is a potent vasodilator in human skin, and several stud-
ies have identified it as a key component of skin homeostasis
(Croom et al. 1997). Intradermal injection of CGRP increases
blood flow and causes persistent local erythema by inducing
microvascular dilatation (Bileviciute et al. 1998). Vasodilatation
of capillary beds is characteristic of plaques in multiple skin dis-

Variable Control Psoriasis P value

n 313 293

Gender

Male (%) 216 (69.0%) 202 (68.9%) 0.936
Female (%) 97 (31.0%) 91 (31.1%)

Age or age at diagnosis (years) 3611 29+13

Smoking history (%) 97 (31.0%) 146 (49.8%) 1.5 x 10
Drinking history (%) 70 (22.4%) 112 (38.2%) 2 x 107
Pharmazie 70 (2015) 89
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Table 2: Genotype distribution of the CALCA T-692C polymorphism in controls and psoriasis patients in overall subjects and
subgroups stratified by drinking habit

Controls Cases Crude Adjusted
Overall subjects 313 293 OR (95% CI) OR (95% CI)
TT 232 (74.1%) 223 (76.1%) 1.00 1.00
TC 74 (23.6%) 61 (20.8%) 0.90 0.98 (0.80—1.19)
CcC 7 9
Stratified by drinking history
Non-drinkers
TT 181 (73.9%) 124 (67.4%) 1.00 1.00
TC 58 (23.6%) 52 (28.3%) 1.29 1.10 (0.87—1.40)
CcC 6 8
Drinkers
TT 47 (69.1%) 93 (85.3%) 1.00 1.00
TC 20 (29.4%) 15 (13.8%) 0.38% 0.60 (0.40—0.91)°
CcC 1 1

ap=0.01,°P=0.01

Table 3: Genotype distribution of the CALCA T-692C polymorphism in controls and psoriasis patients as stratified by age, gender,
and smoking history

Controls Cases Crude OR Adjusted OR
Age stratification
<40 year
TT 154 (75.9%) 176 (75.9%) 1 0.91 (0.70—1.19)
TC+CC 49 (24.1%) 56 (24.1%)
> 40 year
TT 78 (70.9%) 47 (77.0%) 0.73 0.76 (0.49—1.17)
TC+CC 32 (29.1%) 14 (23.0%)
Gender stratification
Males
TT 158 (73.1%) 149 (74.3%) 0.94 0.94 (0.73—1.20)
TC+CC 58 (26.9%) 52 (25.7%)
Females
TT 74 (76.3%) 73 (79.3%) 0.84 0.98 (0.65—1.46)
TC+CC 23 (23.7%) 19 (20.7%)
Smoking stratification
Non-smoking
TT 157 (72.7%) 109 (74.1%) 091 0.92 (0.69—1.21)
TC+CC 59 (27.3%) 38 (25.9%)
Smoking
TT 75 (77.3%) 115 (78.8%) 0.92 1.02 (0.71—-1.45)
TC+CC 22 (22.7%) 31 (21.2%)

920 Pharmazie 70 (2015)



ORIGINAL ARTICLES

Table 4: The effect of CALCA T-692C polymorphism and
drinking habit on plasma concentration of CGRP in
psoriasis patients

n Plasma . P value

concentration

of CGRP

(pg/ml)
Genotype
TT 35 71.5+£4.8 0.22
TC 15 58 4£5.7
Drinking habit
Non-drinker 33 55.3+£3.1 0.37
Drinker 17 68.0+£7.9
Drinking habit + Genotype
Non-drinker + TT 21 66.1 £8.2 0.52
Non-drinker + TC 8 59.4+£7.7
Drinker + TT 14 76.3+£5.2 0.04
Drinker + TC 7 57.6£8.5

ease, suggesting arole of CGRP in the pathogenesis of cutaneous
inflammation. Furthermore, CGRP-containing sensory nerves
appear closely associated with different cutaneous structures
including endothelial cells, and there is intimately association
between Langerhans’ cells and CGRP-positive nerve fibres in
the epidermis (Torii et al. 1998).

In the course of inflammatory skin diseases, the neuro-immuno-
cutaneous system is often destabilized (Rossi et al. 1998).
Previous data strongly suggested that sensory nerve transmit-
ters serve important mediators in different stages of the psoriatic
inflammation (Misery 2000). It is generally believed that the
neuropeptide CGRP plays an integral role in the pathophysiol-
ogy of psoriasis.

It has been shown that plasma CGRP was increased in psoriasis
in a number of studies (Reich et al. 2007). Also, CGRP-
containing nerve fibers were denser in the psoriatic epidermis
(Jiangetal. 1998). CGRP is chemotactic to neutrophils and mito-
genic to keratinocytes and endothelial cells. And a psoriasis-like
pro-proliferation role of CGRP in HaCaT keratinocyte was
observed by Yu et al. (2009). Local therapeutic effect of
immunosuppression by chronic, repeated subinflammatory UV
exposure, reduced the continuous release of CGRP into psori-
atic lesions (Legat et al. 2002). The present study showed that
CGRP mRNA and plasma levels in the PBMCs of psoriasis
patients were higher than controls. These results further estab-
lished CGRP release as an important factor for the pathogenesis
of psoriasis.

Although there is strong evidence for the genetic basis of psoria-
sis, only a few genes have been identified thus far as independent
susceptibility genes for psoriasis (Zhang 2012). A previous
study showed that CGRP played a key role in the development
phase of psoriasis (Rossi et al. 1998). CALCA genetic polymor-
phism has been putatively associated with a variety of diseases
(such as Parkinson’s disease, ovarian cancer and bone mineral
density) (Buervenich et al. 2001; Goodman et al. 2005; Magana
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et al. 2006), suggesting a pathogenic role of CALCA gene poly-
morphism in these conditions. However, there has been no report
regarding the relationship between the CALCA gene variants and
psoriasis. We propose, based on the findings of the current study,
which CALCA gene polymorphisms may contribute to psoriasis
susceptibility in the general population. To identify genetic risk
factors in psoriasis, we conducted a case-control study. (CALCA
T-692C) polymorphism has no influence on the risk of psoriasis
in a Han population in Hunan province of central China.
Smoking and alcohol may trigger psoriasis onset and quitting
these habits are essential in managing severe psoriasis patients
(Hayes et al. 2010). The present study suggests that both smok-
ing and drinking are independent risk factors for psoriasis. More
interestingly, in all subjects, alcohol drinkers with TT genotype
were more susceptible to psoriasis vulgaris. Within the drinking
psoriasis patients, the plasma CGRP concentration with CALCA
-692 TT genotype was higher than those with TC genotype. It
was reported that ethanol could activate primary sensory neu-
rons, resulting in neuropeptide release in the skin (Trevisani
et al. 2002), indicating that CALCA -692 TT polymorphism is a
genetic predisposing factor for alcohol-related psoriasis. A pos-
sible mechanism is that alcohol activates the capsaicin receptor
and triggers CGRP release from sensory nerves.

In conclusion, the morbidity of psoriasis likely involves the ele-
vated CGRP expression and its release. CALCA T-692C TT
genotype is a risk factor for psoriasis vulgaris in people with
alcohol drinking habit

4. Experimental
4.1. Subjects

All psoriasis patients and healthy controls were from Hunan Province, China
and were recruited from October 2008 to September 2010 in the Depart-
ment of Dermatology, Xiangya Hospital. The psoriasis group consisted of
293 psoriasis cases. Diagnosis of psoriasis vulgaris was made based on both
clinical features and skin biopsy (Fredriksson et al. 1978). The control group
consisted of 313 subjects which were recruited from individuals undergoing
routine health screening in the same hospital. The controls were apparently
healthy, and all had a negative history of cardiovascular diseases (such as
hypertension, ischemic heart disease, and chronic heart failure) and skin dis-
eases (such as atopic dermatitis and eczema). All subjects were interviewed
by experienced research assistants and completed structured questionnaires.
The questionnaire consisted of several categories: (a) sociodemographic
characteristics, including age, and marital, occupational and educational sta-
tus; (b) habitual behaviors, including physical activity, cigarette smoking,
alcohol consumption; and (c) medical history, including history of diabetes
mellitus, hypertension, hyperlipidemia, cancer. Subjects with current or pre-
vious smoking habit were classified as smokers. Alcohol consumers were
defined as individuals who consume more than 40 grams of alcohol per
day. Venous blood samples were collected from all participants. All par-
ticipants are Han Chinese from Changsha or the surrounding counties. All
subjects signed the informed consent to the study, which was approved by
the Ethics Committee of the School of Pharmaceutical Sciences, Central
South University.

4.2. Isolation of peripheral blood mononuclear cells

Peripheral blood mononuclear cells (PBMCs) were isolated by gradient
centrifugation, using the density separation medium Lymphoprep (Sigma,
Saint Louis, Missouri, USA) as reported previously (Guo et al. 2008).

4.3. Real-time polymerase chain reaction analysis

Total RNA was extracted from PBMCs using a Trizol reagent. One g
RNA from each sample was reverse-transcribed. Quantitative analysis
of CGRP mRNA expression was performed using the SYBR Green
method on an ABI 7300 real-time polymerase chain reaction system
(ABI, Carlsbad, California, USA) (Guo et al. 2008). Sequences of
primers were as follows: CGRP-I: 5-CCCAGAAGAGAGCCTGTGACA-3
and 5-CTTCACCACACCCCCTGATC-3; CGRP- II: 5-TCTTTCGGAG-
CCATCCTGTT-3

and 5’-GATTTCACGTCCCCCTAAGGTT-3> GAPDH: 5-CTGCAC-
CACCAACTGCT TAG-3 and 5-AGGTCCACCACTGACACGTT-3 (Luo
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et al. 2008) (Sangon, Shanghai China). Results were expressed as the ratio
of CGRP- I, I mRNA to GAPDH mRNA.

4.4. Measurement of CGRP content in plasma

For the measurement of plasma CGRP concentration, blood samples (2 ml)
were collected in tubes containing 10% NaEDTA (30 wl) and aprotinin
400 U/ml. Plasma was obtained by centrifugation (1000 g, 15 min, 4 °C),
and then frozen at — 20 °C until the assays were performed. To determine
the immunoreactivity of CGRP in the plasma, a commercially available
rabbit anti-human CGRP radioimmunoassay kit (Dong-Ya, Beijing, China)
was used. This antibody has 100% reactivity with human CGRP-I and 79%
with CGRP-II. There is no cross-reactivity with human amylin, calcitonin,
somatostatin, or substance P (Deng et al. 2004).

4.5. Genotyping for CALCA T-692C polymorphism

Genomic DNA was extracted from the peripheral blood leukocytes by a stan-
dard method with proteinase K digestion and followed by phenol-chloroform
extraction and ethanol precipitation. The CALCA T-692C polymorphism
was genotyped by the polymerase chain reaction restriction fragment
length polymorphism (PCR-RFLP) method. The primers for genotyp-
ing were as follows: 5'-CGCATCTGTACCTTGCAACT-3’ (forward) and
5'-TCAAATT CCCGCTCACTTTA-3' (reverse). The 20 wl PCR reaction
system consisted of 100 ng of genomic DNA, 40 pmol of each primer, 40
pmol dNTP, 2 ul 10 x PCR buffer, and 2 U Taq DNA polymerase (Sangon,
Shanghai, China). The PCR profile consisted of an initial melting step of
94 °C for 5 min, 38 cycles of 94°C for 50s, 57 °C for 50s and 72 °C for
1 min, and a final extension step of 72 °C for 10 min. The 636 bp PCR prod-
uct was then digested overnight by 1 U of PshA I (TaKaRa, Dalian, Liaoning,
China) (Luo et al. 2008). The 692 TT genotype produced a single band at
636 bp, and the CC genotype produced two bands of 235 bp and 401 bp.
The 692CT heterozygotes showed all three fragments of 636bp, 235bp
and 401 bp. The investigator performing the genotyping experiments had no
information on the status of the subjects. Twelve DNA samples of psoriasis
cases were randomly selected for confirmation by direct sequencing. The
genotyping results were 100% concordant with the PCR-RFLP results.

4.6. Statistical analysis

The differences of CGRP mRNA expression and plasma CGRP level
between the patients and controls were analyzed by Student’s ¢ test. Frequen-
cies of the genotypes and alleles of CALCA polymorphism were evaluated
using the chi-square test. The Hardy-Weinberg equilibrium was tested by
a chi-square test to compare the observed genotype frequencies with the
expected frequency in the controls and cases. Association of CALCA poly-
morphism with psoriasis risk was evaluated by logistic regression analysis
with adjustment for gender, age, smoking and drinking history. All the sta-
tistical analyses were performed with the Statistical Package for the Social
Science (SPSS) 16.0. All the P values were two sided and with the significant
levels of P<0.05.

Acknowledgements: We would like to thank our colleagues (Hong-Fu Xie
PhD, Wei Shi MD, Wu Zhu MD, Bo Deng MD, Huan Chen MD, Jiang-Lin
Zhang PhD, Dan Jian PhD, Jie Li PhD) of the Department of Dermatology for
their help in recruiting study subjects. We thank all the faculties of National
Laboratory of Medical Genetics of China for their help. This work was sup-
ported by grants from China Postdoctoral Science Foundation (201003522),
The Natural Science Foundation of Hunan Province (10JJ4024), and Chinese
National Science Foundation (No.81000120).

Conflict of interest: None.

Clinical trial registration number: ChiCTR-RCC-12002420

References

Almarestani L, Longo G, Ribeiro-da-Silva A (2008) Autonomic fiber sprout-
ing in the skin in chronic inflammation. Mol Pain 4: 56.

Asadullah K, Docke WD, Volk HD, Sterry W (1999) The pathophysiological
role of cytokines in psoriasis. Drugs Today (Barc) 35: 913-924.

Bileviciute I, Stenfors C, Theodorsson E, Lundeberg T (1998) Unilateral
injection of calcitonin gene-related peptide (CGRP) induces bilateral
oedema formation and release of CGRP-like immunoreactivity in the rat
hindpaw. Br J Pharmacol 125: 1304-1312.

Buervenich S, Xiang F, Sydow O, Jonsson EG, Sedvall GC, Anvret M (2001)
Identification of four novel polymorphisms in the calcitonin/alpha-CGRP
(CALCA) gene and an investigation of their possible associations with
Parkinson disease, schizophrenia, and manic depression. Hum Mutat 17:
435-436.

92

Byers MR, Mecifi KB, Kimberly CL (1987) Numerous nerves with cal-
citonin gene-related peptide-like immunoreactivity innervate junctional
epithelium of rats. Brain Res 419: 311-314.

Croom JE, Foreman RD, Chandler MJ, Barron KW (1997) Cutaneous
vasodilation during dorsal column stimulation is mediated by dorsal roots
and CGRP. Am J Physiol 272: H950-H957.

Dawson LF, Phillips JK, Finch PM, Inglis JJ, Drummond PD (2011)
Expression of alphal-adrenoceptors on peripheral nociceptive neurons.
Neuroscience 175: 300-314.

Deng PY, Ye F, Cai WJ, Tan GS, Hu CP, Deng HW (2004) Stimulation of
calcitonin gene-related peptide synthesis and release: mechanisms for a
novel antihypertensive drug, rutaecarpine. ] Hypertens 22: 1819-1829.

Fredriksson T, Pettersson U (1978) Severe psoriasis—oral therapy with a new
retinoid. Dermatologica 157: 238-244.

Gamse R, Posch M, Saria A, Jancso G (1987) Several mediators appear to
interact in neurogenic inflammation. Acta Physiol Hung 69: 343-354.
Goodman MT, Ferrell R, McDuffie K, Thompson PJ, Wilkens LR, Bush-
ley AW (2005) Calcitonin gene polymorphism CALCA-624 (T/C) and

ovarian cancer. Environ Mol Mutagen 46: 53-58.

Guo R, Chen XP, Guo X, Chen L, Li D, Peng J (2008) Evidence for
involvement of calcitonin gene-related peptide in nitroglycerin response
and association with mitochondrial aldehyde dehydrogenase-2 (ALDH2)
Glu504Lys polymorphism. J Am Coll Cardiol 52: 953-960.

Haligur BD, Cicek D, Bulut S, Berilgen MS (2012) The investigation of auto-
nomic functions in patients with psoriasis. Int J Dermatol 51: 557-563.

Hayes J, Koo J (2010) Psoriasis: depression, anxiety, smoking, and drinking
habits. Dermatol Ther 23: 174—180.

Hoovers JM, Redeker E, Speleman F, Hoppener JW, Bhola S, Bliek J
(1993) High-resolution chromosomal localization of the human calci-
tonin/CGRP/IAPP gene family members. Genomics 15: 525-529.

Jiang WY, Raychaudhuri SP, Farber EM (1998) Double-labeled immunoflu-
orescence study of cutaneous nerves in psoriasis. Int J Dermatol 37:
572-574.

Kay AB, Ali FR, Heaney LG, Benyahia F, Soh CP, Renz H (2007) Airway
expression of calcitonin gene-related peptide in T-cell peptide-induced
late asthmatic reactions in atopics. Allergy 62: 495-503.

Legat FJ, Griesbacher T, Schicho R, Althuber P, Schuligoi R, Kerl H (2002)
Repeated subinflammatory ultraviolet B irradiation increases substance
P and calcitonin gene-related peptide content and augments mustard oil-
induced neurogenic inflammation in the skin of rats. Neurosci Lett 329:
309-313.

Luo XL, Yang TL, Chen XP, Li YJ (2008) Association of CALCA genetic
polymorphism with essential hypertension. Chin Med J (Engl) 121:
1407-1410.

Magana JJ, Gomez R, Cisneros B, Casas L, Castorena F, Miranda A (2006)
Association of the CT gene (CA) polymorphism with BMD in osteo-
porotic Mexican women. Clin Genet 70: 402—408.

Misery L (2000) The neuro-immuno-cutaneous system and ultraviolet radi-
ation. Photodermatol Photoimmunol Photomed 16: 78-81.

Murinson BB, Hoffman PN, Banihashemi MR, Meyer RA, Griffin JW
(2005) C-fiber (Remak) bundles contain both isolectin B4-binding and
calcitonin gene-related peptide-positive axons. J Comp Neurol 484:
392-402.

Qureshi AA, Dominguez PL, Choi HK, Han J, Curhan G (2010) Alcohol
intake and risk of incident psoriasis in US women: a prospective study.
Arch Dermatol 146: 1364—-13609.

Reich A, Orda A, Wisnicka B, Szepietowski JC (2007) Plasma concentra-
tion of selected neuropeptides in patients suffering from psoriasis. Exp
Dermatol 16: 421-428.

Rossi R, Johansson O (1998) Cutaneous innervation and the role of neuronal
peptides in cutaneous inflammation: a minireview. Eur J Dermatol 8:
299-306.

Scholzen T, Armstrong CA, Bunnett NW, Luger TA, Olerud JE, Ansel
JC (1998) Neuropeptides in the skin: interactions between the neuroen-
docrine and the skin immune systems. Exp Dermatol 7: 81-96.

Sun LD, Cheng H, Wang ZX, Zhang AP, Wang PG, Xu JH (2010) Associa-
tion analyses identify six new psoriasis susceptibility loci in the Chinese
population. Nat Genet 42: 1005-1009.

Suzuki N, Suzuki T, Kurokawa T (2001) Cloning of a calcitonin gene-
related peptide from genomic DNA and its mRNA expression in flounder,
Paralichthys olivaceus. Peptides 22: 1435-1438.

Thorleifsdottir RH, Sigurdardottir SL, Sigurgeirsson B, Olafsson JH,
Sigurdsson MI, Petersen H (2012) Improvement of psoriasis after ton-
sillectomy is associated with a decrease in the frequency of circulating
T cells that recognize streptococcal determinants and homologous skin
determinants. J Immunol 188: 5160-5165.

Pharmazie 70 (2015)


http://www.ingentaconnect.com/content/external-references?article=0196-9781()22L.1435[aid=10504887]
http://www.ingentaconnect.com/content/external-references?article=0906-6705()7L.81[aid=5491098]
http://www.ingentaconnect.com/content/external-references?article=1167-1122()8L.299[aid=10504889]
http://www.ingentaconnect.com/content/external-references?article=1167-1122()8L.299[aid=10504889]
http://www.ingentaconnect.com/content/external-references?article=0906-6705()16L.421[aid=10504890]
http://www.ingentaconnect.com/content/external-references?article=0906-6705()16L.421[aid=10504890]
http://www.ingentaconnect.com/content/external-references?article=0905-4383()16L.78[aid=10504893]
http://www.ingentaconnect.com/content/external-references?article=0304-3940()329L.309[aid=10504896]
http://www.ingentaconnect.com/content/external-references?article=0304-3940()329L.309[aid=10504896]
http://www.ingentaconnect.com/content/external-references?article=0011-9059()51L.557[aid=10504901]
http://www.ingentaconnect.com/content/external-references?article=0011-9075()157L.238[aid=2386521]
http://www.ingentaconnect.com/content/external-references?article=0009-9163()70L.402[aid=10504894]
http://www.ingentaconnect.com/content/external-references?article=0105-4538()62L.495[aid=10504897]
http://www.ingentaconnect.com/content/external-references?article=0011-9059()37L.572[aid=10504898]
http://www.ingentaconnect.com/content/external-references?article=0011-9059()37L.572[aid=10504898]
http://www.ingentaconnect.com/content/external-references?article=0888-7543()15L.525[aid=10504899]
http://www.ingentaconnect.com/content/external-references?article=1396-0296()23L.174[aid=10504900]
http://www.ingentaconnect.com/content/external-references?article=0007-1188()125L.1304[aid=830845]

ORIGINAL ARTICLES

Torii H, Tamaki K, Granstein RD (1998) The effect of neuropep-
tides/hormones on Langerhans cells. J Dermatol Sci 20: 21-28.

Trevisani M, Smart D, Gunthorpe MJ, Tognetto M, Barbieri M, Campi
B (2002) Ethanol elicits and potentiates nociceptor responses via the
vanilloid receptor-1. Nat Neurosci 5: 546-551.

Yaraee R, Ebtekar M, Ahmadiani A, Sabahi F (2003) Neuropeptides (SP and
CGRP) augment pro-inflammatory cytokine production in HS V-infected
macrophages. Int Inmunopharmacol 3: 1883-1887.

Pharmazie 70 (2015)

Yu XJ, Li CY, Xu YH, Chen LM, Zhou CL (2009) Calcitonin gene-related
peptide increases proliferation of human HaCaT keratinocytes by activa-
tion of MAP kinases. Cell Biol Int 33: 1144—1148.

Zhang X (2012) Genome-wide association study of skin complex diseases.
J Dermatol Sci 66: 89-97.

ZhouZ,PengJ, Wang CJ,Li D, Li TT, Hu CP (2010) Accelerated senescence
of endothelial progenitor cells in hypertension is related to the reduction
of calcitonin gene-related peptide. J Hypertens 28: 931-939.

93


http://www.ingentaconnect.com/content/external-references?article=0923-1811()20L.21[aid=10504915]

	The role of CGRP and CALCA T-692C single-nucleotide polymorphism in psoriasis vulgaris
	Introduction
	Investigations and results
	Differences in PBMC CGRP mRNA expression and plasma CGRP levels between psoriasis patients and controls
	Correlation between CALCA T-692C polymorphism and psoriasis
	Association of CALCA T-692C polymorphism with decreased risk for psoriasis in alcohol drinkers
	Association of CALCA T-692C polymorphism with plasma CGRP concentration

	Discussion
	Experimental
	Subjects
	Isolation of peripheral blood mononuclear cells
	Real-time polymerase chain reaction analysis
	Measurement of CGRP content in plasma
	Genotyping for CALCA T-692C polymorphism
	Statistical analysis

	Acknowledgements
	References


