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SENSITIZATION PROFILE IN CHILDREN
WITH ALLERGIC RESPIRATORY DISEASES
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Abstract. Currently, little is known about the sensitization profile of children with asthma, allergic rhinitis (AR) and
comorbid asthma in Ukraine. Aim. To study the sensitization profile in children with allergic respiratory diseases.
Material and methods. Ninety-three children aged 5-17 years with allergic respiratory diseases were examined, including:
51 children with AR (1st group), 31 children with AR combined with asthma (2nd group) and 11 children with isolated
asthma (3rd group). All children underwent multicomponent molecular diagnostics in the form of a multiplex test ALEX.
Results. In monosensitized (17.2 %) and polysensitized (82.8 %) children with isolated asthma, with isolated AR and AR
combined with asthma, sensitization to Fel d 1 was most common. Monosensitization to the ragweed molecule (Amb a
1) is characteristic only for children with AR, AR combined with asthma; to the cat molecule Fel d 1 — for children with
all allergic respiratory diseases. In monosensitized children with isolated AR, sensitization occurs only to the mold mol-
ecules Alt a 1, the fenugreek Lol p 1, timothy-grass (Phl p 1, Phl p 2, Phl p 5.0101, Phl p 6), in children with AR combined
with asthma-to mites household dust (Der f 1, Der p 1), in children with isolated asthma — to the dog’s epidermal aller-
gen (Can f 1). In polysensitized children with respiratory allergy, the most common molecules to which sensitization is
detected are Fel d 1, Bet v 1, Lol p 1, Phl p 1, Amb a 1 and Alt a 1.Conclusions.Children with allergic respiratory diseases
exhibit different sensitization profiles. Sensitization to only one group of allergens was significantly more common in
children with isolated asthma than in children with isolated AR and AR combined with asthma. Sensitization to Fel d 1

looks like a marker of respiratory allergy.
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Introduction. The prevalence of asthma, allergic
rhinitis (AR) in children worldwide is 12-12.7 % [8] and
the number of patients continues to increase in Ukraine
and other countries [7]. AR is known to be a risk factor
for the development of asthma [1, 6]. According to the
literature, 76-80 % of patients with asthma suffer from
AR and 15-40 % of patients with AR are diagnosed with
asthma [1]. The combined pathology of the respiratory
tract causes a more severe course and affects the level of
disease control. Early diagnosis and appointment of
adequate treatment can improve the quality of chil-
dren’s life, as well as avoid complications and disabili-
ties. Finding out the causes, analyzing the factors of
exacerbation and progression of allergic disease are
important for the selection and prescribing of asthma
and AR therapy [2]. The profile of sensitization in chil-
dren with asthma, with AR has its differences depending
on the climatic conditions of the environment of differ-
ent countries [9] and is insufficiently studied in Ukraine.
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The use of molecular diagnostics is ability to detect
sensitization to the components of allergens, to distin-
guish primary from cross-sensitization and to rationally
select patients for allergen-specific immunotherapy [9].

Aim. To study the sensitization profile in children
with allergic respiratory diseases.

Materials and methods of research. Ninety-three
children aged 5-17 years with a diagnosis of respiratory
allergy were examined. Among the children included in
the study: 51 children with AR (1st group), 31 children
with AR combined with asthma (2nd group) and 11
children with isolated asthma (3rd group). All children
were interviewed, underwent multicomponent molecu-
lar diagnostics and given a general clinical examination.

This study received approval by the local ethical
committee.

All groups of children were identical in age and gen-
der. The diagnoses of asthma and AR were established in
accordance with the approved criteria (Order No. 868 of
the Ministry of Health of Ukraine, 9.10.2013 and interna-
tional recommendations GINA, 2020) and international
criteria ARIA (2016) [3, 4, 5]. To perform multicompo-
nent molecular diagnostics, all children underwent a mul-
tiplex ALEX test, which included 157 allergen extracts and
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125 recombinant or highly purified molecules. Other ref-
erence methods for determining sensitization to allergens
were not used. Statistical processing of the obtained results
was performed using the program “STATISTICA 10.0”.

Results and discussion. Demographic characteris-
tics of children in groups are shown in table 1.

The most common allergic respiratory disease
among the surveyed children was isolated AR (54.8 %),
less frequently — AR combined with asthma (or 33.3 %).
Isolated asthma was present in only 11.8 % of children.
According to the results of multicomponent molecular
diagnostics in most children (82.8 %) suffering from AR,
AR combined with asthma and isolated asthma showed
sensitization to more than one group of allergens (17.2 %)
(table 2). Sensitization to only one group of allergens
was significantly more frequent in children with isolated
asthma (p < 0.05) than in children with isolated asthma
and AR combined with asthma (table 2).

Sensitivity data for only one component of the aller-
gens are shown in table 3. There was only the cat mole-
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cule Fel d 1 to which sensitization in children of all
groups were detected. The Amb a 1 molecule was most
often found in monosensitized children suffering from
AR associated with asthma, rarely - children with isolat-
ed AR, and it was no cases in children with isolated
asthma. There were molecules to which only monosen-
sitized children from one group with the same frequen-
cy (25 % for each) were sensitive. In monosensitized
children with isolated AR sensitization were only to the
molecule of mold Alt a 1, fenugreek Lol p 1 and to mol-
ecules of timothy-grass Phl p 1, Phl p 2, Phl p 5.0101, Phl
p 6; in children with isolated asthma - only to the epi-
dermal allergen of the dog Can f 1 and to the molecule
wasp venom Ves v 5, in children with AR combined
with asthma - only to the molecules of house dust mites
Der f 1, Der p 1 (table 3).

Table 4 presents the profile of sensitization in polysen-
sitized children depending on allergic respiratory diseases.
Sensitization to the cat epidermal allergen Fel d 1, to the
allergen molecule Bet v 1, fenugreek Lol p 1, timothy-grass

Table 1. Demographic characteristics of children (n) in groups 1, 2, 3, absolute number (%)

. The number of children (n) in groups
Indicator P, P23 Pi3
1group (n =51) 2group (n=31) 3group (n=11) ’ ' '
The average age of children 9.43 (+0.55) 9.23 (£3.63) 8.55 (+0.91) 1.000 0.555 0.555
Children 5-11 years 38 (74.51) 25 (80.65) 9 (81.82) 0.482 0.801 0.340
Children 12-17 years 13 (25.49) 6 (19.35) 2(18.18) 0.482 0.801 0.340
Girls 15(29.41) 14 (45.16) 7 (63.64) 0.103 0.075 0.0005
Boys 36 (70.59) 17 (54.84) 4 (36.36) 0.103 0.075 0.0005
Table 2. Frequency of sensitization in children (n) in groups 1, 2, 3, absolute number (%)
. The number of children (n) in groups
Indicator P P, P
1 group (n=51) 2 group (n=31) 3group (n=11) g G G
Polysensitization 43 (84.31) 27 (87.10) 7 (63.64) 0.782 0.006 0.0132
Monosensitization 8(15.69) 4(12.90) 4 (36.36) 0.782 0.006 0.0132
Table 3. Sensitization profile in monosensitized children depending on allergic
respiratory disease (n) in groups 1, 2, 3, absolute number (%)
Molecules of allergens 1group(n=8) | 2group (h=4) | 3group (n=4) P, Pas Pis
Mold:
Alta1 2(25) 0 0 0.148 n.d. 0.148
Pollen:
Lolp 1 2(25) 0 0 0.148 n.d. 0.148
Phlp1 2(25) 0 0 0.148 n.d. 0.148
Phlp 2 2(25) 0 0 0.148 n.d. 0.148
Phl p 5.0101 2 (25) 0 0 0.148 n.d. 0.148
Phlp 6 2(25) 0 0 0.148 n.d. 0.148
Amb a1 1(12.5) 2 (50) 0 0.120 0.019 0.334
House dust mites:
Derf1 0 1(25) 0 0.148 0.148 n.d.
Derp1 0 1(25) 0 0.148 0.148 n.d.
Animal allergens:
Feld 1 1(12.5) 1(25) 1(25) 0.553 1.000 0.553
Canf1 0 0 1(25) n.d. 0.148 0.148
Profilin:
Phlp 12 0 0 1(25) n.d. 0.148 0.148
Wasp venom:
Vesv 5 0 0 1(25) n.d. 0.148 0.148

Note:n. d.: not determined.
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Phlp 1, ragweed Amb a 1 and mold Alt a 1 were most com-
mon in polysensitized children with allergic respiratory
diseases of all groups. Sensitization to PR-10 molecules
(alder allergen Aln g 1, birch Bet v 1, hazelnut Cor a 1.0103

and Cor a 1.0401) were twice more often diagnosed in poly-
sensitized children with isolated AR and with AR combined
with asthma, compared with patients suffering from only
isolated asthma (table 4). There were found sensitization in

Table 4. Sensitization profile in polysensitized children depending on allergic
respiratory disease (n) in groups 1, 2, 3, absolute number (%)

Molecules of allergens 1 group (n =43) 2group (n=27)| 3group(n=7) P, Pas Pis
PR-10:
Alng1 13 (30.23) 8(32) 1(14.29) 0.818 0.041 0.070
Apig 1 8(18.6) 0 1(14.29) 0.002 0.010 0.564
Betv 1 19 (44.19) 13 (52) 1(14.29) 0.522 0.0001 0.001
Mal d 1 11 (25.58) 0 1(14.29) 0.0002 0.010 0.179
Glym4 0 0 1(14.29) n.d. 0.010 0.010
Arah8 10 (23.26) 0 2(28.57) 0.0005 0.0001 0.625
Cora 1.0103 14 (32.56) 10 (40) 1(14.29) 0.506 0.006 0.042
Cor a 1.0401 12 (27.91) 8(32) 1(14.29) 0.643 0.042 0.114
Mold:
Alta1 20 (46,51) 12 (48) 3(42.86) 0.830 0.830 0.668
Pollen:
Amb a1l 23 (53.49) 10 (40) 2 (28.57) 0.199 0.259 0.015
Amb a 4 0 0 1(14.29) n.d. 0.010 0.010
Artv 1 11 (25.58) 0 1(14.29) 0.0002 0.010 0.179
Lolp 1 17 (39.53) 11 (44) 4(57.14) 0.828 0.134 0.086
Phlp1 18 (41.86) 11 (44) 4(57.14) 1.000 0.134 0.134
Phlp 2 5(11.63) 0 0 0.021 n.d. 0.021
Phl p 5.0101 11 (25.58) 8(32) 3(42.86) 0.635 0.266 0.112
Phlp 6 8(18.6) 0 1(14.29) 0.002 0.010 0.564
Wasp venoms:
Apim 1 0 0 1(14.29) n.d. 0.010 0.010
Apim 10 0 0 1(14.29) n.d. 0.010 0.010
Apim 2 0 0 1(14.29) n.d. 0.010 0.010
Food storage proteins:
Arah1 0 0 1(14.29) n.d. 0.010 0.010
Arah?2 0 0 1(14.29) n.d. 0.010 0.010
Arah3 0 0 1(14.29) n.d. 0.010 0.010
Arah6 0 0 1(14.29) n.d. 0.010 0.010
Foodallergens:
Cora 14 0 0 1(14.29) n.d. 0.010 0.010
Cypcl 0 0 1(14.29) n.d. 0.010 0.010
Dauc1 0 0 1(14.29) n.d. 0.010 0.010
Gadm 1 0 0 1(14.29) n.d. 0.010 0.010
Skin fungus:
Mala s 9 0 0 1(14.29) n.d. 0.010 0.010
Animal allergens:
Canf1 13 (30.23) 0 4(57.14) 0.00005 0.0000 0.008
Canf2 0 0 1(14.29) n.d. 0.010 0.010
Feld 1 27 (62.79) 10 (40) 6 (85.71) 0.017 0.00001 0.013
Feld 4 0 0 2(28.57) n.d. 0.0001 0.0001
Lipocalin:
Musm 1 0 0 2 (28.57) n.d. 0.0001 0.0001
Profilins:
Betv 2 10 (23,26) 0 0 0.0005 n.d. 0.0005
Hevb 8 9(20,93) 0 0 0.001 n.d. 0.001
Phlp 12 9(20,93) 0 0 0.001 n.d. 0.001
Phod 2 11 (25.58) 0 0 0.0002 n.d. 0.0002
House dust mites:
Derf1 0 4(16) 1(14.29) 0.010 1.000 0.010
Derf2 11 (25.58) 0 3(42.86) 0.0002 0.0000 0.112
Derp 1 8(18.6) 4 (16) 2(28.57) 0.779 0.198 0.313
Derp 2 11 (25.58) 0 3(42.86) 0.0002 0.0000 0.112
Der p 23 8(18.6) 0 1(14.29) 0.002 0.010 0.564
Derp5 0 0 1(14.29) n.d. 0.010 0.010

Note: n. d.: not determined.

DOI: 10.31655/2307-3373-2020-3-29-34

ACTMA TA AJTEPTIA - 3 - 2020
ISSN 2307-3373




polysensitized children with isolated AR only to timo-
thy-grass Phlp 2, to date palm Pho d 2 and to profilin (Bet v
2,Hevb 8, Phl p 12,) in polysensitized children with isolated
asthma only to ambrosia Amb a 4, to bee venoms Apim 1,
Apim 2, Apim 10, to peanuts Arah 1, Arah 2, Arah 3, Ara
h 6, to dogs Can f 2, to hazelnuts Cor a 14, to carp Cyp ¢ 1,
to carrotsDau ¢ 1, to house dust mites Der p 5, to cat Fel d
4, to trypomyosin Gad m 1, to soybean Gly m 4 (table 4).
Discussion. The molecule Der p 1, according to the
literature, is considered one of the most clinically import-
ant and widespread aeroallergens in the world [11]. In
Italy, more than 50 % of school-age children are sensitive
to Der f 1 and Der p 1 [12]. In this study, sensitization to
Der p 1 is present in polysensitized children of all groups,
but the prevalence of this molecule was not first. The
molecule Fel d 1 is ranked second by scientists after house
dust mites indoors [10], but in Ukraine it has taken the
lead. After the cat molecule, the most common sensitiza-
tion to pollen molecules (Lol p 1, Phl p 1, Phl p 5.0101,
Amb a 1) and mold (Alt a 1) were found in polysensitized
children of all groups. Absent (table 4) was a significant
difference in prevalence between groups of children with
different allergic diseases of the respiratory tract. Fel d 1
was the only molecule to which children of all groups
with monosensitization are sensitive (table 3).
Polysensitized children with isolated asthma (85.7 %) are
more sensitive to this molecule than children with isolat-
ed AR (62.8 %) (p = 0.028) and AR combined with asth-
ma (40 %) (p = 0.00001) (table 4). Children with isolated
AR and with AR combined with asthma were significant-
ly more likely to be sensitive to the PR-10 proteins mole-
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cules of Bet v 1, Cor a 1.0103 than polysensitized children
with isolated asthma (Table 4). Children in Sweden have
increased sensitization to cat and dog molecules with age
[12]. German scientists report the most common mole-
cules Phl p 1 and Bet v 1 among children under 10 years,
and then the sensitization to Fel d 1, Phl p 5, Der p 2, Der
p1l,Plaa2 Phlp2, Alta 1, Phl p 11 and Act d 2 [12].
Researchers from Japan studying sensitization in children
of different ages note that some children developed sensi-
tization first to the components of house dust mites, and
later to pollen allergens. The other children developed
sensitization to these allergens alone or to pollen and
mites together, but none of the children had sensitization
to pollen before developing it from domestic dust mites
[12]. According to the results of this study, high sensitiza-
tion to profiles in polysensitized children with isolated
AR were determined: to date palm pal Pho d 2 (25.6 %),
to birch Bet v 2 (23.3 %), to latex Hev b 8 (20.9 %), to
timothy-grass Phl p 12 (20.9 %), as well as the most fre-
quent sensitization to lipocalins of cat Fel d 4 (28.6 %) and
house mice Mus m 1 (28.6 %) in polysensitized children
with isolated asthma.

Conclusions. Children with allergic respiratory dis-
eases exhibit different sensitization profiles. Sensitization
to only one group of allergens was significantly more
common in children with isolated asthma than in chil-
dren with isolated AR and AR combined with asthma.
Polysensitization is observed four times more frequently
than monosensitization in children with allergic respira-
tory diseases. Sensitization to Fel d 1 looks like a marker
of respiratory allergy.

MPO®I/Ib CEHCUBUII3AIIIT V JITEN 3 ATEPTTYHMMMU PECHIPATOPHUMU

3AXBOPIOBAHHAMMN

T. P. Ymaneuv, A. A. Bypamuncoka, O. O. Pyones, B. ®@. /lanwun, 10. I. Aumunxin

JepxasHa ycmarosa «lHcmumym nediampii, akywepcmaa i ziHekonoeii imeHi akademika O. M. Jlyk'aHogoi HAMH YkpaiHu»,

Kuis, Ykpaina

Pestome. Ilommpenicts 6ponxianbroi actmu (BA), anepriunoro pusiry (AP) y piteit B ycboMy cBiTi cknagae 12-12,7 %.
ITpodinb cencubinisanii y miteit pisHux xpaid 3 bA ta AP 3a1e>xuTb Biff KTIMaTHYHUX YMOB i HEJOCTATHbO BUBYEHMII B
Ykpaini. MonekynapHa JiarHOCTMKa HO3BOJISIE BUABUTI CeHCUOiIi3alilo o KOMIOHEHTIB a/lepreHiB, BifpisHUTH Iep-
BUHHY ceHcubiisanito Bif mepexpecHol Ta pallioHa/JbHO IPUSHAYNTY ajlepreH-cienudivny iMyHorepamnito. Mema docri-
OMceHHA TIOJIATa€ y BUBYeHHI mpodimo ceHcubinmisanuil y pireit 3 pecnipaTOpHMMU ajepriYHMMM 3aXBOPIOBaHHAMII.
Mamepianu i memoou docnionerv. ObcTexxeHo 93 nuTyHY BiKOM 5-17 POKIB 3 pecHipaTOpHIMU a/IepPridTHIMMI 3aXBOPIO-
BaHHAMMU. Y 51 gutuHu 6yB fiarnocToBanmii AP (1 rpyma), y 31 gutunu noegnanus AP 3 BA (2 rpyna) tay 11 giteit Maja
Micie i3onpoBaHa BA (3 rpyna). Ycim mitaM npoBefieHa 6araTOKOMIIOHEHTHA MOJIEKY/LAPHA JiaTHOCTUKA 3 BUKOPUCTAH-
HAM MynbTueKcHoro Tecty ALEX. Pesynomamu ma ix o6zosopenns. Y nomicencu6inisopannx (82,8 %) Ta MOHOCEHCH-
6imisoBanux (17,2 %) miteit 3 i3onmpboBaHow0 BA, 3 isompboBanum AP ta AP, moeguanum 3 BA, cencubinisaris mo Fel d1
3ycTpivanach Haityacrime. MoHocencubinisania go Mmonexynu am6posii (Amb al) xapakrepHa Tinbku i piteit 3 AP ta
AP, noepnanum 3 bA; no monexymm xora Fel d1 — mya gireit 3 yciMa pecripaTOpHUMY aleprivHUMM 3aXBOPIOBAaHHAMIL.
V MoHOceHcn6inisoBaHux mirein 3 i3onboBaHuM AP 3yCTpi4a€ThCA ceHcuOinisanig TIbKU g0 MOJIEKYI IIiCHABU Alt al,
naxutHuni Lol pl, tumodiiskm (Phl p1, Phl p2, Phl p5.0101, Phl p6), y mireit 3 AP, noegunanum 3 BA — po xmimis
mpomawrnboro muty (Der f1, Der pl), y gireit 3 i3onmpoBanoo BA — fo emifepmanpHoro anepreny cobaxu (Can f1). V
IOJTiCeHCUO1TI30BaHNX JiiTell 3 pecHipaTOpHOIO ajlepri€lo HailpO3NOBCIOKEHVIMI MOJIEKY/IaMy, IO SIKUX BYISIBJICHA CEH-
cub6inizanis e Fel d1, Bet v1, Lol p1, Phl p1, Amb al ta Alt al. Bucnosku. Jlitu 3 pecripaTOpHMMU a/IepridHMMMI 3aXBO-
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PIOBAHHIMH [IEMOHCTPYIOTh pisHMiT ceHcubimsaniitamit npogins. CeHcubimisaris TIIbKM KO OfHIEI TPymu ajaepreHiB

cIiocTepiraach JOCTOBipPHO 4YacTillle y fiTeli 3 i301boBaHOI0 BA, HX y fiTeit, AKi cTpaKialoTh Ha i3onboBanHmit AP ta AP,
noegnannii 3 BA. Cencubinizauis fo Fel d1 Burisgae sk Mapkep pecripatopHoi ameprii.

Kniouogi cnoséa: pitu, 6araTOKOMIIOHEHTHAa MOJIEKY/SIPHA AIarHOCTMKA, OpOHXia/bHA aCTMa, aJepPriYHUIl PUHIT,

ceHcubimisanis.
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MPO®UIb CEHCUBUIN3AIININ Y OETEN C AJVTEPTUYECKIIMU PECIIMIPATOPHBIMU
3ABOJIEBAHUSAMN
T. P. Ymaneu, A. A. Bypamunckas, A. A. Pyones, B. ®@. /lanwun, 10. I. Aumunkun

[ocyoapcmeerHoe yypexoeHue «MIHcmumym neduampuu, akywepcmea U 2UHeKo/102ull UMeHU aKkaoemukda
A. H. JlykeaHosol HAMH YkpauHsi», Kues, YkpauHa

Pestome. PacpocrpaneHHocTbs GponxmanbHoit actmbl (BA), amreprudeckoro punnrta (AP) y mereit Bo BceM Mumpe
cocrasisier 12-12,7 %. Ilpoduib cencnbunusannu y geteit pasHbix cTpat ¢ BA n AP 3aBuCKT OT KIMMAaTUYECKNX YCTIO-
BIII M HEJOCTATOYHO M3y4eH B YKpauHe. MojeKy/IApHas AUarHOCTHKA I03BOJIAET BBIABUTD CEHCUOMIN3ALNIO K KOMIIO-
HEHTaM a/UIePTeHOB, OTIMYUTD HEPBUYHYI0 CEHCUOMIN3ALNIO OT IePEKPECTHOI U PaljMOHATIbHO Ha3HAYUTD a/l/IepreH-
crieuUIecKyo UMMyHOTepanuio. Llenv uccnedo8anus 3aKI04aeTCs B M3yIeHNN MPOPIIst CEHCUOMIN3ALNN Y JeTell
pecrupaTopHbIMY a/UIepriudeckumu 3aboneBanusiMu. Mamepuanv u memoovt uccredosanuti. ObcnenoBano 93 pebenka
B Bo3pacTe 5-17 j1eT ¢ pecMpaTopHBIMI aieprudeckumu 3aboneBannsiMn. Y 51 peberka 6sut1 guarnoctuposas AP (1
rpymma), y 31 pebenka — AP B cogeranuu ¢ BA (2 rpynma) un y 11 meteit nMena MecTo n3onupoBanHasA bA (3 rpymma).
BceM meTsIM IpoBefieHa MHOTOKOMIIOHEHTHAsI MOJIEKY/LAPHAA JMArHOCTHKA C UCIIO/Ib30BAHIEM MY/IbTUIUIEKCHOTO TeCTa
ALEX. Pesynomamut u ux o6cysxoerue. Y monmuceHCrOmInsnpoBanHbIX (82,8 %) 1 MoHOCeHCHOMMM3upoBaHHbix (17,2 %)
meteit ¢ usompoBaHHoil BA, ¢ usonuposanusiM AP 1 AP B couerannu ¢ BA cencubumusanms k Fel d1 Bcrpewanacn
vaije. MoHOCeHCHOMIM3anus K Moekyae ambposun (Amb al) xapakrepHa TOnbKO fyist fereit ¢ AP, AP B coueranuu ¢
BA, x mornekyre xota Fel d1 — pyis1 mereit co BceMy pecnupaTOpHbIMHU a/IEPIUYecKuMU 3a60/1eBaHIsIMU. Y MOHOCEH-
CUOVTHMSMPOBAHHBIX JleTell ¢ M30MMpOoBaHHbIM AP BeTpedaeTcs: ceHCrOMIM3anms TOIbKO K Mostekynam mwiecenu Alt al,
paitrpaca Lol pl, tumodeeskn (Phl pl, Phl p2, Phl p5.0101, Phl p6), y pmereit ¢ AP B coderanmm c
BA — x xremawm gomamrseit nsmt (Der f1, Der pl), y gereit ¢ nsonupoBanHoit BA — K anupepMasbHOMY a/UIepreHy
cobakn (Can fl1). Y monmceHcnOMIM3MpPOBAHHBIX A€Tell C PECIMPATOPHON a/UIepryell CaMbIMU PACIPOCTPAHEHHBIMY
MOJIEKy/IaMIf, K KOTOPBIM BBLIB/IeHa ceHCmOmmusanus, spisiiorcs Fel d1, Bet v1, Lol p1, Phl pl, Amb al u Alt al.
Bui600vi. ety ¢ pecinpaTOpHBIMU a/UIEPIUIeCKUMI 3a00/IeBaHNMSMI A€MOHCTPUPYIOT PA3HBbIIl CEHCUONIN3AI[IOHHBII
npodunb. CeHcrbuUnMM3anys TOIbBKO K OJHOI TPYIIIIe a//IepreHoB Hab/II0famach JOCTOBEPHO Yallle Y AeTell ¢ M30/IIpo-
BaHHOII BA, ueM y meteit, cTpagarouux n3omupoBaHHbiM AP u AP B couerannu ¢ BA. Cencubummsarus x Fel d1 Boirs-
INT KaK MapKep pecypaTOpHOI a/IepIyM.
Kntouegvie cnosa: nery, MHOTOKOMIIOHEHTHAsI MOJIEKY/LSIPHAs [UATHOCTMKA, OPOHXMAIbHAS ACTMA, a/UIEPIUIECKIIT
PVHMNT, CeHCUOMIN3auA.
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