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Resume. It is less known about role of the genetically predisposing factors in the onset and course of the food allergy (FA).
We aimed to determine the association of the polymorphism in SPINKS gene with FA.

Materials and methods. DNA genotypes were identified in children aged 2 months — 5 years of age with FA skin symptoms (n=53) depend-
ing on the presence of the guanine or adenine in both alleles in the 1258 position of the 14" exzone.

Results. Genomic frequencies of the SPINK5 polymorphism site were 15 (28.3%) for AA, 29 (54.7%) — AG, 9 (16.9%) — GG. Abnormal bar-
rier gene STATS5 did not influence on the severity and kind of the FA symptoms, comorbidity. Children with AA<AG genotypes had significantly
higher prevalence of food immediate hypersensitivity (p<0.05).

Conclusion. Not all food related skin manifestations are AD and small part of them are genetically predisposed.

Acouiauist nonrimopgizmy rena SPINKS i3 ¢popmyBanHsim i nmepedirom xapuoBoi aJieprii B aiteit
O. I1. Ilaxonvuyk

Ponb reneTnyHux (akTopiB y po3BUTKY Ta GopMyBaHHI XxapuoBol aneprii (XA) 3aaunaeTbcss MaJOBHBUCHO. MeTa po0OOTH — BCTAHOBUTH
3B’s130K nomiMopdizmy rena SPINKS i3 XA. JIHK renorunu 3axexxHo Bij HassBHOCTI T'yaHiHy Ta aJieHiHy B ajemnsix y mo3uiii 1258 14-ro ex3o-
Hy BU3HAYMIM y 53 miteif y Bini Bix 2 MicsuiB i g0 5 pokis. ['enorun AA Bussmim B 15 (28,3%), AG — 29 (54,7%), GG — 9 (16,9%). SPINKS
reHHuil nmojaiMopdi3M He BIUIMBAB Ha BaXKKICTh 1 Xapakrep nposiBiB XA, koMop0ignicTs. ith 3 AA<AG reHOTHIIOM YacTile Majk Xap4oBy
IgE-acomiitioBany cencurusariro (p<0,05). BctanoBwim, 110 He BCi CHMITOMH, SIKi TIOB’S13aHi 13 BXXUBaHHAM TKi, — 11e A /], nuire mana X 9acTiHa
Ma€ TeHeTUYHY JeTepMiHaIiIo.

Knrwuosi cnosa: oimu, xapuosa anepeis, SPINKS, o0nonyxkneomuoruil norimop@izm.
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Accounanust notumopgpusma rena SPINKS ¢ popmupoBanmnem u TedeHneM NUIIEeBOi aJuleprum y aerei
O. II. Ilaxonvuyx

Ponp renernyeckux (GakToOpoB B pa3BUTHU M TedeHUH mumieBor ameprun (I1A) ocraercs manomsydeHHo#. Llens paboTel - ycTaHOBUTH
cBa3p nomumop¢usma rera SPINKS ¢ ITA. THK reHOTHITBI B 3aBUCHMOCTH OT HAJTMYHsI TYaHWHA WM aJICHUHA B aJUIeISIX B MO3UImu 1258
14-ro 5x30Ha onpeniesieHbl y 53 neteil B Bo3pacte oT 2 Mecsnes 10 5 jet. [enotun AA Obut BeisiBiieH y 15 (28,3%), AG — 29 (54,7%), GG -9
(16,9%). SPINKS rennslii monumMop¢hu3M He BIMSI HA THKECTb U XapakTep mposBieHuil ITA, komopouanocts. Jletn ¢ AA<AG reHOTHIIOM
yaiie uMenu nuieByto IgE-acconumpoBannyto cencutuzanuio (p<0,05). YeraHOBIEHO, YTO HE BCE CHMIITOMBI, CBSI3aHHBIE C MUIIEH, — 310 A/l,

MaJiasg uX 4aCTb r€HETUYCCKU ACTCPMUHNUPOBAHA.

Knrouesvie cnosa: oemu, nuwesas annepeus, SPINKS, oononykieomuounwlii nonumoppusm.

3anoposcckuii meduyunckui yncypuan. —2015. — Ned (91). — C. 76-78

t is well known that skin barrier abnormalities that can be

acquired or inherited are linked with severity of the atopic
dermatitis (AD). Structural or enzymatic proteins deficiency
can lead to the barrier permeability defects. On the other hand
AD is only one of the clinical manifestations of the FA on the
skin in children. And it is less known about role of the geneti-
cally predisposing factors in the onset and course of the food
allergy. Although best studied are mutations in filaggrin (FLG),
SPINKS5 [1].

The skin stratum corneum comprises a multilayered tissue
composed of flattened, anucleate corneocytes, surrounded by
multiple, planar lamellar sheets, enriched in ceramides, choles-
terol, and free fatty acids. It is the localization of these highly hy-
drophobic lipids within the extracellular domains of the stratum
corneum that inhibits water loss. Finally, antimicrobial peptides
(AMPs) also are delivered to the stratum corneum intercellular
domains through secretion of lamellar body contents [2].
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Serine protease inhibitor Karzal type 5 (SPINKS), that is en-
coded by the gene SPINK3, is a protease inhibitor - lymphoepi-
thelial Kazal-type trypsin inhibitor (LEKTI). Several mutations
in the SPINK5 gene are associated with Netherton syndrome.
This rare autosomal recessive disorder is characterized by de-
fective cornification of the skin and T 2-skewed immunologic
alterations resembling atopic dermatitis (AD). Lymphoepithelial
Kazal-type trypsin inhibitor can influence skin barrier perme-
ability in two different ways. SPINKS5 regulates proteolysis in
epithelia formation and keratinocyte terminal differentiation, and
its defects lead to overdesquamation and skin barrier dysfunc-
tion. SPINKS is also lead to T, 2 responses, such as increased
IgE levels and eosinophilia. Elevated serine protease activity
likely provokes the barrier abnormality by a second, unrelated
mechanism with signaling of the plasminogen activator type 2
receptor (PAR2), which in turn downregulates lamellar body
secretion, entombing these organelles in nascent corneocytes.
Thus, increased serine protease activity alone induces abnormali-
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ties that parallel those in atopic dermatitis [2].

Moreover an epistatic interaction between SPINKS5/KLK7
polymorphisms and FLG mutations was detected [3]. Transgenic
mice that express human KLK?7 display a severe atopic derma-
titis-like dermatosis [2]. This lead to the differential diagnosis
problems of the allergic skin diseases. And gives opportunity
to suppose new diagnostic and therapeutic goals. Association
between AD and the G1258A (Glu420Lys) polymorphism in
SPINKS in a European population was recently reported. Cod-
ing polymorphisms in SPINKS5 exons 13, 14 and 26 have been
reported to be associated with atopic dermatitis (AD), asthma
and high level of IgE [4].

However, there have been no reports as to whether the single
nucleotide polymorphism (SNP) is associated with the severity
of the other allergy skin manifestations and it role in the dif-
ferential diagnosis of the skin allergy symptoms. AD is one of
the different clinical manifestations of the FA and less is known
about gene polymorphism association with other FA clinical
symptoms.

We therefore aimed to determine the association of the poly-
morphism in SPINK5 gene with food allergy onset and features
in children from Zaporizhia region. To evaluate it impact in the
process of the differential food allergy skin symptoms diagnosis,
risk assessment and further perspectives for diagnostics, treat-
ment and prevention.

Materials and methods

Children aged 2 months — 5 years of age with food allergy
skin symptoms (n=53) were enrolled in the study. The diagnosis
of FA was made basing on the EAACI Guidelines 2014 [5]. It
was defined as an episode of immediate allergic reaction, per-

sistent or recurrent, associated with food intake. The diagnosis
of AD was made according to the criteria set out by Haniffin
and Rajka. After written informed consent was obtained, blood
was collected for serum IgE measurement, and DNA extraction.
Genomic DNA was extracted from peripheral venous blood us-
ing a standard protocol and analized in the Institute of Hereditary
Pathology, NAMS of Ukraine, Lviv, Ukraine. Genotyping was
performed for SPINKS5 — genotype GA (420Glu/Lys), on all 53
individuals. Each child’s skin was examined and the clinical
symptoms severity were evaluated using SCORAD scale. Tran-
sepidermal water lost (TEWL) was evaluated by humidity level,
that was measured with skin humidity meter Qeentone, France.
Statistical analysis was performed using standard commercial
software Statistica (Statsoft, USA). All continuous variables
were tested for a normal distribution using the Shapiro-Wilk’s
W test. The study was approved by the ethics committee of the
Zaporizhzhia State Medical University.

Results

After detection of the results the next genotypes were identi-
fied depending on the presence of the guanine or adenine in
both alleles in the 1258 position of the 14" exzone: AA, AG,
GG (Table 1).

As it can be seen from the Table 1, genomic frequencies of
the SPINK5 polymorphism site were 15 (28.3%) for AA, 29
(54.7%) for AG, and 9 (16.9%) for GG. As was shown homozy-
gote genotypes were detected rarely than heterozygote one.
Distribution of age had no valid differences Abnormal barrier
gene SPINKS did not influence the severity and kind of the FA
skin symptoms (Table 2).

Table 1
Genotype distribution dependent on sex
Allele frequency,n( %) SPINKS5 (G1258A) genotype frequency
Quaqtity AA AG GG
of the patients(n) A G - % - % - %
Sex M 22 5(22.7%) 17(77.3%) 5 22.7 14 63.7 3 13.6
Sex F 31 10(32.2%) 21(67.8%) 10 32.3 15 48.4 6 19.3
Total 53 15(28.3%) 38(71.7%) 15 28.3 29 54.7 9 16.9
Table 2
SPINK5 (G1258A) genotype frequency association with different kind and spread of the FA skin symptoms,
comorbid pathology
Allele frequency, n/% SPINK5 (G1258A) genotype frequency
Quantity of the
patients (n) A G AA AG GG
n % n % n %
Skin xerosis 13 4/30.8% 9/69.2% 4 30.8 8 61.5 1 7.7
Palmar dyshidrosis 6 5/83.3% 1/16.7% 1 16.7 4 66.7 1 16.7
Typical AD symptoms 19 7/36.8% 12/63.2% 7 36.8 9 47.4 3 15.8
Local skin symptoms (cheeks, groin region) 17 6/35,3% 11/64,7% 6 35.3 9 52.9 2 11.8
Generalized measles-like eruption 4 4/100% - 2 50 2 50 - -
21 ! 16
Comorbid pathology 6/28.6% 5/71.4% 7 33.3 76.2 4 19
AR and/or BOS/BA 18 1
Dermatophyte infection 4/22.2% 14/77.8% 4 22.2 61.1 3 16.7
21 7/33.3% 14/66.7% 7 33.3 13 61.9 1 4.8
Total 53 15/28.3 38/71.7 15 28.3 29 54.7 9 | 16.9

Comment: AR-allergic rhinitis, BOS — bronchobstructive syndrome, BA — bronchial asthma.
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As it can be seen from the table, SPINKS gene polymorphism
didn’t influence on the comorbidity of the FA in patients. This
data allow to suppose other kind of interactions of the SNP in
studied gene with FA different from that was given for the AD
[6]. It is well known that antimicrobial peptides (AMPs) also
have relation with this gene function [2]. Prevalence of the Der-
matophyte infection had no significant differences depending
on SPINKS genotype.

Except clinical xerosis, transepidermal water lost (TEWL)
was evaluated with hydration level. TEWL does not allow
the characterization of subsets of patients with or without
abnormal gene (p=0.3).

As was given in the literature review SPINKS gene poly-
morphism may modulate systemic immune effects favoring the
IgE response to atopens [7]. But our results indicated that IgE
level and number of ELISA—positive allergens did not differ
significantly among genotypes. That corresponds to the other
authors’ data from the literature review (Kato et al. (2003). It
allowed us to suggest that SPINKS gene polymorphism do not
influence on the sensitization process. But deeper analyzes re-
vealed that children with AA<AG genotypes had significantly
higher prevalence of food immediate hypersensitivity (p<0.05).

Other authors’ studies showed that SPINK5 doesn’t influence
on the age of the oral tolerance onset as it was given for STAT6
gene [8]. Most part of those who developed oral tolerance up to
3 y.o. in our research were patients with AG genotype (19/29)
and nobody with GG. But age of the children was different so
further studies should be provided to support this data.

Discussion
Researches provided in adults in Ukraine showed that GG

genotype is associated with risk of atopic dermatitis onset.
Healthy people from the control group more frequently had AG
genotype (46.9% and 14.3% correspondently) [9]. Our results
gives us opportunity to conclude that children with FA more
frequently have genotype AG (54.7%), as in healthy popula-
tion. Associated with AD onset and severity GG genotype was
detected only in one fifth of them. Moreover our data showed
no associations of the SPINK5 genotype and food allergy onset,
kind of the clinical manifestations and their severity. Taking into
account distinguishes in the data concerning SPINKS SNP influ-
ence on the AD features in children and fact that AD is only one
of the clinical manifestations of the FA, we can suppose that not
all food related skin manifestations are AD and only small part
of the patients have inherited skin barrier abnormalities. These
facts are very important for further risk assessment. Because as
it was previously proven that children with FA have bigger risk
of the Bronchial asthma onset, than children with AD (3,1 and
0.5, correspondently) [10].

Further perspectives. Our data correspond to the other au-
thor’s ones and revealed only association between immediate
type of hypersensitivity and AA or AG genotypes. As it was
supposed that SPINKS gene polymorphism may have contribute
not only in the skin barrier, but gut permeability too [7]. This
kind of the influences should be further studied.

Conclusion

The association of FA wasn’t confirmed with SPINKS poly-
morphisms. In the 53 children with a food allergy skin symptoms
no SNP associations were statistically significant at p<(0.05.
AA<AG genotype may influence on the gut permeability, it
probably have no role in the oral tolerance onset.
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