Arch Dermatol Res (2002) 294: 159-162
DOI 10.1007/s00403-002-0314-2

ORIGINAL PAPER

Hiroshi Okita - Tsutomu Ohtsuka - Akio Yamakage
Soji Yamazaki

Polymorphism of the vitamin D; receptor in patients with psoriasis

Received: 15 October 2001 / Revised: 18 January 2002 / Accepted: 9 April 2002 / Published online: 28 May 2002

© Springer-Verlag 2002

Abstract 1,25-Dihydroxyvitamin D is the biologically
active form of vitamin D for the treatment of skin erup-
tions in patients with psoriasis. 1,25-(OH),D5 €licits its
action on skin eruptions through the vitamin D receptor
(VDR). Allelic frequencies of VDR were studied in 86
normal subjects and 50 patients with psoriasis. Genomic
DNA was extracted from peripheral blood leukocytes and
the VDR gene was amplified using a heminested poly-
merase chain reaction (PCR). The products were digested
with respective restriction enzymes Apal, Tagl and Bsml.
The restriction fragment length polymorphisms (RFLP)
were coded as Aa, Tt or Bb. The frequencies of Apal, Bsml
and Tagl RFLP genotypesin psoriasis patients showed no
significant differences compared with normal controls.
The frequency of the AA genotype was significantly
higher in pustulosis palmaris et plantaris patients than in
psoriasis vulgaris patients (P<0.05), and in psoriasis vul-
garis patients than in psoriasis pustulosa patients (P<
0.01). In patients with psoriasis, the levels of serum da
nine 2-oxoglutarate aminotransferase (ALT) were signifi-
cantly higher in patients with the AA genotype (54.0+
22.0 IU/l, n=4) than in those with the aa genotype
(24.0£15.9 1U/l, n=27; P<0.02). The distribution of Apal,
Bsml, Tagl RFLP VDR genotypes showed no significant
relationship to the PASI score, serum aspartate 2-oxoglu-
tarate aminotransferase or triglyceride levels, or age at on-
set. These results show that the VDR genotype con-
tributes to the liver dysfunction in patients with psoriasis,
although no correlation was found between VDR geno-
type and the skin eruptions of psoriasis.
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Introduction

Psoriasis is a common inflammatory and hyperprolifera-
tive skin disease of unknown etiology, affecting up to 2%
of the population [1]. Vitamin D is an effective drug for
the treatment of skin eruptions in patients with psoriasis
[2]. However, the skin eruptions show considerable varia-
tion in their response to 1,25-(OH),D; [3]. 1,25-(OH),D4
elicits its action on the target tissues through the vitamin
D receptor (VDR). It has been reported that the VDR gene
shows considerable polymorphism. In the present study,
we investigated the possible contribution of VDR gene
polymorphism to the occurrence of skin eruptions in pa-
tients with psoriasis. Possible associations between VDR
gene polymorphism and clinicolaboratory findings was
aso studied. We aso investigated the relationship be-
tween VDR genotypes and hyperlipidemia and liver dys-
function in patients with psoriasis, because high values of
cholesterol, triglycerides (TG) and depressed HDL-cho-
lesterol concentrations [4] and liver cirrhosis [5] have
been observed in patients with psoriasis.

Materials and methods
Patients

The patient group comprised 50 psoriasis patients and the control
group 86 normal individuals. All the subjects enrolled into this
study were Japanese. The psoriasis patients (35 men and 15 women,
aged 14-87 years, mean age 51.1 years) comprised 38 with psori-
asis vulgaris, 6 with psoriasis pustulosa, 1 with psoriasis arthro-
pathica, 4 with pustulosis pamaris et plantaris (PPP) and 1 with
acrodermatitis continua. The psoriasis patients included 24 (49.0%)
with early-onset disease (onset not later than 40 years of age). The
patients were clinicaly evaluated using the psoriasis area and
severity index (PASI) [6]. The 86 normal controls (36 men and
50 women, aged 8-92 years, mean age 51.0 years) were randomly
recruited. Serum aspartate 2-oxoglutarate aminotransferase (AST),
serum alanine 2-oxoglutarate aminotransferase (ALT) and serum
TG levels were determined in all subjects.
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Vitamin D receptor genotyping

Genomic DNA (QlAamp DNA mini kit; Qiagen, Hilden, Ger-
many) was extracted from peripheral blood leukocytes using stan-
dard methods [7]. The VDR gene was amplified using a hem-
inested polymerase chain reaction (PCR). For detection of Apal
and Tagl sites, primer 1 (5-CAGAGCATGG-ACAGGGAG-
CAAG-3) in intron 8, and primer 2 (5-GCAACTCCTCATG-
GCTGAGGTCTCA-3) and primer 3 (5-AGGGG-TTAGGTTG-
GACAG-GAGAGAG-3') in exon 9 were used. For detection of
the Bsml site, primer 1 (5-CAAC-CAAGACTACAAGTACC-
GCGTCAGTGA-3') in exon 7, primer 2 (5'-TGGCGGCAGCG-
GATGTA-CGTCTGC-3') in exon 9, and primer 3 (5-AAC-
CAGCGGGAAGAGGTCAAGGG-3) in intron 8 were used [8].
Thefirst PCR product was obtained using primers 1 and 2 with ge-
nomic DNA. The second PCR product was obtained using primer
1 and 3 with the first PCR product. Each sample was subjected to
35 cyclesin a DNA thermal cycler (Perkin EImer Cetus, Ct.). Af-
ter organic extraction of the second PCR product, the products
were digested with the respective restriction enzymes (New Eng-
land Biolabs, Beverly, Mass.). The digested samples were size-
fractionated by electrophoresis in a 1% agarose gel. Visualization
after ethidium bromide staining was performed by means of ultra-
violet fluorescence. Gels were photographed using a Funaroid
camera FP-6000 (FAC) and analyzed for restriction fragment
length polymorphism (RFLP). The RFLP were coded as Aa (Apal),
Tt (Taqgl), or Bb (Bsml), where an uppercase letter signifies the ab-
sence of the site and alowercase | etter signifies the presence of the
site. DNA analysis was performed blind to the clinical data.

Statistical analysis

Differences in values between groups shown as meanstSD were
evauated using Mann-Whitney’s U-test. The differencesin values
between groups shown as occurrence rates were eval uated by chi-
squared analysis.

Results

The distribution of Apal, Tagl and Bsml VDR genotypes
in normal controls and patients with psoriasis

The first PCR products of 740 bp and 1850 bp were ob-
tained using primers 1 and 2 for the Apal and Taqgl sites,
and the Bsml site, respectively. Then, 689 bp and 825 bp
second PCR products were obtained using primers 1 and
3, respectively. Figure 1 shows the results of restriction
enzyme digestion. Lanes 2—4 show the results of digestion
with restriction enzyme Apal. Lane 2 represents the
689 bp fragment, lane 3 represents the 689 bp, 478 bp and
211 bp fragments, and lane 4 represents the 478 bp and
211 bp fragments bands, respectively. Lanes 2—4 represent
AA, Aa and aa genotypes, respectively. Lanes 5-7 show
the results of digestion with restriction enzyme Bsml.
Lanes 5-7 represent BB, Bb and bb genotypes, respec-
tively. Lanes 8 and 9 show the results of digestion with re-
striction enzyme Tagl. Lanes 8 and 9 represent TT and Tt
genotypes, respectively.

The distributions of VDR genotypes after restriction
enzyme digestion of the second PCR product were studied
in normal controls and psoriasis patients (Table 1). In the
normal controls, the frequencies of the AA, BB and TT
genotypes were 10.5%, 4.7% and 83.7%, respectively. In
the psoriasis patients, the frequencies of the AA, BB and

Fig.1 Results of restriction enzyme digestion. Lane 1 molecular
weight size marker. Lanes 2—4 restriction Apal enzyme digestion:
lane 2 689 bp fragment; lane 3 689 bp, 478 bp and 211 bp frag-
ments; lane 4 478 bp and 211 bp fragments, respectively. Lanes
24 represent AA, Aa and aa genotypes, respectively. Lane 5-7 re-
striction enzyme Bsml digestion. Lanes 8 and 9 restriction enzyme
Taq| digestion

Table1 Distribution Apal, Bsml and Taql RFLP VDR genotypes.
There were no significant differences between the normal controls
and psoriasis patients

Genotype Normal controls Psoriasis patients
(n=86) (n=50)

AA 9 (10.5%) 4 (8.0%)
Aa 41 (47.7%) 19 (38.0%)
aa 36 (41.9%) 27 (54.0%)
BB 4 (4.7%) 3 (6.0%)
Bb 12 (14.0%) 7 (14.0%)
bb 70 (81.4%) 40 (80.0%)
TT 72 (83.7%) 39 (78.0%)
Tt 14 (16.3%) 11 (22.0%)
tt 0.0 (0%) 0.0 (0%)

TT genotypes were 8.0%, 6.0% and 78.0%, respectively.
The distribution of Apal, Bsml and Tagl RFLP genotypes
in the psoriasis patients showed no significant differences
compared with the normal controls.

The relationship between Apal VDR genotypes
and clinicolaboratory findings in psoriasis patients

The distributions of VDR genotypes were studied in rela-
tion to gender, and serum AST, ALT and TG levelsin nor-
mal controls and psoriasis patients (Table 2). No signifi-
cant differences were found in the distributions between
normal controls and psoriasis patients.

In psoriasis patients, the degree of correlation between
the distribution of VDR genotypes and the PASI score,
and serum AST, ALT and TG levels, and age at onset was



Table 2 Laboratory findings in normal controls and psoriasis pa-
tients (meanstSD). There were no significant differences between
the normal controls and psoriasis patients

Aspartate 2-0xo-
glutarate amino-
transferase (1U/1)

Alanine 2-oxo-  Triglyceride
glutarate amino- (mg/dl)
transferase (1U/1)

Normal controls 27.5+30.7 28.0+£37.4 134.4+73.2
Psoriasis patients 28.6+27.1 28.3+24.1 155.1+94.0
160 - P<0.02
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Fig.2 Serum ALT levels associated with the AA, Aaand aa geno-
types. The mean+SD levels were 54.0+22.0 1U/I (n=4), 29.1+31.3
1U/l (n=18) and 24.0+15.9 |U/l (n=27), respectively. The ALT lev-
els associated with the AA genotype were significantly higher than
those associated with the aa genotype (P<0.02)

determined. The serum ALT levels associated with the
AA, Aa, and aa genotypes were 54.0+22.0 1U/l (n=4),
29.1+31.3 U/l (n=18) and 24.0+15.9 U/l (n=27), respec-
tively. The serum ALT levels associated with the AA
genotype were significantly elevated compared with those
associated with the aa genotype (P<0.02, Fig.2). No cor-
relation was found between the distribution of the Apal
VDR genotypes and the PASI score, serum AST and TG
levels or age at onset. No significant differences were
found among the Bsml or Tagl RFLP VDR genotypes in
relation to the PASI score, serum AST and TG levels or
age at onset in psoriasis patients. In normal controls, the
degree of correlation between the distribution of the VDR
genotypes and serum AST, ALT and TG levels was deter-
mined. No significant differences were found among the
Apal, Bsml, Tagl RFLP VDR genotypes in relation to
serum AST, ALT or TG levelsin normal controls.
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Table 3 Correlation between Apal RFLP VDR genotypes and
type of psoriasis

Type of psoriasis Apal VDR genotype

AA Aa aa
Psoriasis vulgaris 2 16 20
Psoriasis pustulosa o** 3 3
Pustulosis palmaris et plantaris 2% 0 2
Psoriasis arthropathica 0 0 1
Acrodermatitis continua 0 0 1

*P<0.05, pustulosis palmaris et plantaris vs psoriasis vulgaris;
**P<0.01, psoriasis pustulosa vs psoriasis vulgaris

Correlation between Apal, Bsml, Tagl RFLP VDR
genotypes and types of psoriasis

The frequency of the AA genotype in PPP patients was
significantly higher than in psoriasis vulgaris patients
(P<0.05). The frequency of the AA genotype in psoriasis
vulgaris patients was significantly higher than in psoriasis
pustulosa patients (P<0.01, Table 3). No significant dif-
ferences were found among the others.

Discussion

ALT levels in psoriasis patients with the AA genotype
were significantly elevated compared with the levels in
those with the aa genotype, and the frequency of the AA
genotype was significantly higher in PPP patients than in
psoriasis vulgaris patients, and significantly higher in pso-
riasis vulgaris patients than in psoriasis pustul osa patients.
However, we found no significant differences between
psoriasis patients and normal controls in terms of the fre-
gquency of Apal, Bsml, Tagl RFLP VDR genotypes, or
serum AST, ALT and TG levels. We found no relation-
ships between Apal, Bsml, Tagl RFLP VDR genotypes
and age at onset, PASI score, or serum AST and TG lev-
els.

Park et al. have reported a significantly higher fre-
guency of the A alele by Apal RFLP in psoriasis patients
than in control subjects, and the tendency is more accen-
tuated in early-onset psoriasis [9]. They aso reported a
significant association between VDR genotype and mean
age at onset. However, Kontula et a. found no significant
difference in VDR allele frequency between calcipotriol
responders and nonresponders [10]. Whitfield et al. stud-
ied Fokl restriction site (F/f) in exon Il and a singlet re-
peat in exon | X (L/S) [11]. They found that the activity of
1,25-(OH),D3 in the FF, LL VDR genotypes. Our results
showed no VDR genotype differences between normal
controls and psoriasis patients. These results may indicate
that abnormalities in exon IX are rare in Japanese psoria-
Sis patients.

The observation that both vitamin D; and 1,25-(OH),D4
significantly promote normal liver recovery after partial
HX illustrates the role of the vitamin D endocrine system
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in normal cell physiology in vivo [12]. Hepatocytes from
vitamin D-deficient animals have been reported to contain
primarily lipid [12]. These studies indicate that elevated
ALT levelsin patients with VDR AA allele psoriasis are
caused by inhibition of hepatocyte regeneration, and
lipids are increased in the hepatocytes because vitamin Dy
dose not act in the regeneration of hepatocytes.

Psoriasis is a disease characterized by inflammation
and an increased turnover of the epidermis [1]. 1,25-
(OH),D; suppresses the proliferation of keratinocytes in
culture [13]. VDR has been shown to be upregulated by
1,25-(OH),D5 in human keratinocytes [14]. At picomolar
concentrations, 1,25-(0OH),D; inhibits the growth-promot-
ing lymphokine interleukin-2, which has been shown to
be produced by human T lymphocytes activated in vitro
by the mitogen phytohemagglutinin [15]. Correlations be-
tween VDR polymorphisms and osteoporosis [6], lupus
nephritis [16], insulin-dependent diabetes mellitus (IDDM)
[17], Crohn’s disease [ 18] and malignancies have been re-
ported. The proliferation of mitogen-activated lympho-
cytesis also inhibited by 1,25-(OH),D5. These studies in-
dicate that abnormalities in the VDR contribute to the
suppression of inhibition of keratinocyte proliferation and
inflammation. The results of the present study showed no
relationship between psoriasis and the Apal, Bsml, Tag|l
RFLP VDR genotypes, athough other abnormalities of
the VDR genotypes cannot be dismissed. The abnormali-
ties may contribute to the occurrence and progression of
psoriasis.
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