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THE COMPONENT COMPOSITION
OF MITE AND EPIDERMAL DIAGNOSTIC
ALLERGENIC EXTRACTS
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National Pirogov memorial medical university, Vinnytsya

Abstract. The aim of our study was to determine the component composition of dust mite and epidermal diagnostic
allergens, intended for the diagnosis of sensitization in patients with IgE — mediated allergic diseases. Materials and
methods. To study the component composition, we used solutions of extracts of diagnostic allergens MP "Immunolog"
(Vinnytsia, Ukraine) — Dermatophagoides pteronyssinus, Dermatophagoides farinae, cat hair, dog hair, sheep wool, which
are aqueous-saline solutions of protein-polysaccharide complexes isolated from the respective raw material by extraction
with Evans-Koch liquid. The allergen was in liquid form with 2 ml of allergen in brown glass vials, with 1 ml of solution
containing 10.000 PNU of allergen. 1 PNU (Protein Nitrogen Unit) is an international unit used to determine the
concentration of protein nitrogen in allergens, which is equal to 0.00001 mg of protein nitrogen. Electrophoresis of
allergen diagnostic solutions was performed by SDS-PAGE in columns recommended by Rockland Immunochemicals,
Inc. (https://rockland-inc.com/sds-page.aspx). The database of www.allergen.org, the official site for the systematic
nomenclature of allergens approved by the World Health Organization and the International Union of Immunological
Societies (WHO / IUCN), was used to identify allergenic components. Results and discussion. Analysis of spectrograms of
diagnostic allergen extracts show the presence of major and minor components in most of the analyzed cases. Thus, for
allergens of the mite group, Dermatophagoides pteronyssinus — Der p1 with a molecular mass of 24 kDa, Dermatophagoides
farinae — Der f1 with a molecular mass of 27 kDa, Acarus siro — Aca s13 with a molecular mass of 15 kDa components
were determined. For epidermal allergens, a major component of Can f1 (lipocalin) with a molecular mass of 23 kDa, a
minor component of Can f2 (19 kDa) and Can f3 (69 kDa) were found in dog hair allergen extract, and a major component
of Fel d1 with a molecular mass of 38 kDa, major component Fel d4 (22 kDa), minor components Fel d2 (69 kDa) and Fel
d3 (11 kDa) were found in cat hair allergen extract. For sheep wool allergen it is not possible to estimate the component
composition by constructing a spectrogram after electrophoresis of solutions in polyacrylamide gel, as it is a mixture of
proteins with similar molecular masses. In addition, a number of diagnostic allergens — dog hair, Dermatophagoides
farinae, Dermatophagoides pteronyssinus, contains non-allergenic ballast proteins in solutions.

Key words: allergy, allergen extracts, major allergens, minor allergens.

A. Ye. Bogomolov

Candidate of Medical Sciences, associate professor of phthisiology, clinical immunology and allergy department, National
Pirogov memorial medical university,

21000, Pirogova, 56, Vinnytsya, Ukraine,

art.bogomolov@gmail.com

Asthma and Allergy, 2020, 2, P. 50-56.

KOMITIOHEHTHUN CKJIAT K/IIIIIOBUX TA ENITEPMA/JIBHUX OJIATHOCTUMYHIX
AJIEPTEHHUX EKCTPAKTIB
A. €. bozomonos

Pestome. Memow Hauiozo 0ocnioxenHs 6yn0 BUSHAYUTY KOMIIOHEHTHMII CKIaJi KIIIIOBUX Ta elifiepMalTbHUX JiarHO-
CTUYHUX a/IepreHiB, IPYSHAYeHNX /IS JialHOCTUKM ceHcuOimisanii y manieHTiB 3 aneprivHuMM 3aXBOPIOBaHHAMH, OIIO-
cepenkoBanuMu IgE-Mexanismom. Mamepianu ma memoou. [l BUBYeHHS KOMIIOHEHTHOTO CKJIaly HaMM Oy/Ii BUKOPU-
CTaHi PO3YMHM eKCTpakTiB pmiarHoctuyHuX anepreniB MII "Imynonor’ (Bimumus, Yxpaina) — Dermatophagoides
pteronissynus, Dermatophagoides farinae, mepcTb KOTa, IIepCcTb COOAKY, OBeYa BOBHA, AKi € BOJHO-CONbOBMMY PO3YIHA-
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Mu 6iIKOBO-ITOTiCAXapMAHNX KOMIUIEKCIB, BU[IEH] i3 BiMOBiZHOI CMpOBMHU eKCTpakiien pigmHoio EBanca-Koxa.
Anepren 6yB y pinkiit ¢popmi 1o 2 M anepreHy y ¢rakoHax 3 KOPUYHEBOTO CKIa, 1 M/I po3unHy sikoro micturb 10 000
ITHY anepreny. 1 PNU (Protein Nitrogen Unit) — e MbkHapogHa OZMHUISA, IO BUKOPMCTOBYETbCA I/I BUSHAYECHHSA
KOHI[eHTpalil 61IKOBOTro a30Ty B ajepreHax, 1o gopisxioe 0,00001 mr 6inkosoro asory. Enekrpodopes giarHocrmanmx
posunHiB aneprenis nposopmmu Merofgom SDS-PAGE y kononkax, pekomengosannx Rockland Immunochemicals, Inc.
(https://rockland-inc.com/sds-page.aspx). basa janux www.allergen.org, odinifiHoro caiiTy cucTeMaTi4HOI HOMEHKIIa-
TYpU aJIepreHiB, 3aTBepIyKeHa BcecBiTHBOIO opraHisalielo 0XopoHU 350poB'sa Ta MiXXHApOLHNM COI030M IMYHO/IOTiYHMX
toBapucts (BOO3 / MCIT), BukopucroByBaacs Ajst ineHTudikamii aTepreHHIX KOMIOHEHTIB. Pe3ynomamu i 062060-
peHHs. AHami3 CIIeKTporpaM JiarHOCTUYHMX €KCTPAKTiB ajlepreHiB M0Ka3aB HAABHICTb MaXOPHMX Ta MiHOPHUX KOMIIO-
HeHTiB y OimpliocTi mpoaHamisoBanmx Bumagxi. Tak, mnA amepreHiB kaimiB BusHaueHo y Dermatophagoides
pteronyssinus — Der pl 3 MonekynapHolo Macoto 24 x[la, Dermatophagoides farinae — Der fl1 3 Mo/eKy/IApHOI0 Macoio
27 xlla, Acarus siro — Aca s13 3 MmonekynsapHoo Macow 15 kx/la. [l emniflepManbHNX aepreHis, B eKCTPAKTi alepreHis 3
cobadoi 1epcTi BusiBIeHO MaxopHuit KommoreHT Can f1 (inmoxarnit) 3 MOIeKy/IsIpHOIO Macoo 23 k/la, MiHOPHUIT KOM-
moHeHT Can 2 (19 x/Ta) ta Can 3 (69 x/la); Fel d1 3 monekymsaproro macoro 38 x[la, maxopunit kommoneHt Fel d4 (22
kJla), minopui komnonentu Fel d2 (69 k[la) Ta Fel d3 (11 x[la) 6y BusiB/IeHi B eKCTPAKTi a/lepreHiB KOTAYOI MIepCTi.
Jlyis1 anepreHy oBed0l BOBHU HEMOXIMBO OL[iHUTY CK/IaJ KOMIIOHEHTIB, TOOYAyBaBIIN CIEKTPOrpaMy Mic/st e1eKTpogo-
pesy pO34MHiB y Io/IiaKpuIaMiTHOMY e, OCKIIBKM 1ie CyMil 6iKiB i3 cxoxmmm MonekyrapHumu Macamu. Kpim toro,
PsiA AiarHOCTMYHMX aJIepreHiB — mmepcTb cobaku, Dermatophagoides farinae, Dermatophagoides pteronyssinus, MiCTATb B
posunHax HeajepreHHi 6amacTHi OUIKNL.

Kntouoesi cnoea: anepris, anepreHHi eKCTPaKTH, Ma>KOPHIi ajiepreHu, MiHOPHi ajlepreHin.
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KOMITIOHEHTHBIVI COCTAB KJIEITEBBIX U SIIMIEPMAJIBHBIX
OUMATHOCTUYECKUX AJTIEPTEHHBIX OKCTPAKTOB
A. E. bozomonos

Peztome. Llenvio nauteeo ucciedosanus ObLIO ONMPEISTUTh KOMIIOHEHTHBIN COCTAB KJICLIEBBIX U AIHIEPMAIbHBIX Har-
HOCTHUYECKUX JUIEPTEHOB, MpeIHA3HAUYCHHBIX JUIsS JUArHOCTUKK CEHCHOWIIM3ALMK Y MAalMEHTOB C aJlJIepruYecKUMU
3a0oJeBaHUsIMH, OnocpenoBaHHbIME [gE-Mexanusmom. Mamepuanvl u memoodwl. J{asi U3y4eHUS! KOMIIOHEHTHOTO
cocTaBa HaMM OBUTM HCIIOJIB30BaHBI PACTBOPHI AKCTPAKTOB AUArHOCTHYeCKMX amneprenoB MII "HMmmyHnomior"
(Bunnuia, Ykpauna) — Dermatophagoides pteronissynus, Dermatophagoides farinae, mepcthb KOTa, IIEPCTh COOAKH,
OBEUbSI IEPCTh, KOTOPBIE SIBJISIIOTCSI BOAHO-COJIEBBIMU PACTBOPAMHU OEJIKOBO-TIOJIMCAXAPHIHBIX KOMILIEKCOB, BbIICICH-
HBIC U3 COOTBETCTBYIOIICH CBIPBS SKCTPAKIUEH KUAKOCThIO DBaHca-Koxa. Aytepren ObUT B )KHUAKOW Gopme 1Mo 2 Ml
ajuiepreHa Bo (JakoHax U3 KOpUYHEBOTO cTekina, 1 M pactBopa kotoporo coaepxut 10 000 PNU amneprena. 1 PNU
(Protein Nitrogen Unit) — 3T0 MeXayHapOIHAS €IUHUIIA, UCIIONb3yeMast JUIsl ONIPESIICHIS] KOHIIEHTPAITUH O€JTKOBOTO
aszoTa B ayjuteprenax, pasusiii 0,00001 mr 0eakoBoro azora. DiekTpodope3 AUarHOCTHIECKUX PACTBOPOB aICPIEHOB
npoBoauan metogoM SDS-PAGE B kostonkax, pekomennoBanabix Rockland Immunochemicals, Inc. (Https://rockland-
inc.com/sds-page.aspx). baza manHbix www.allergen.org, opuIHaIbHOTO caliTa CHCTEMATHYECKOH HOMEHKJIATYPHI
aJUIepreHoB, yTBepKaeHa BeceMupHoi opranuzanuei 3a4paBooxpaHeHust 1 Mex1yHapoaHbIM COI030M HMMYHOJIOTHYe-
ckux obmiects (BO3 / MCHO), ucnonb3oBaiach s HACHTH(PHUKALIMN aJIJICPICHHBIX KOMIIOHCHTOB. Pesyibmanivl u
o0bcysicoenue. AHaIM3 CHEKTPOrPaMM JIMATHOCTHYECKUX DKCTPAKTOB ajUIEPreHOB MOKa3ajl HAJIUYMe MaXKOPHBIX U
MHUHOPHBIX KOMIIOHEHTOB B OOJIBIIMHCTBE [TPOAHAIM3UPOBAHHBIX CliydaeB. Tak, /sl aJuIepreHOB Kilelleil onpeeneHo
y Dermatophagoides pteronyssinus — Der pl ¢ MmonexyisipHoit Mmaccoit 24 xJla, Dermatophagoides farinae — Der fl
¢ MoJekymsipHoit maccoit 27 x[la, Acarus siro — Aca s13 ¢ monekynsapHoit maccoit 15 x/la. [[ins snuaepmManbHBIX
aJIepreHOB, B OKCTPAKTE AJJIEPTEHOB U3 co0aubeil mepcTu oOHapykeH MakopHbId komnoneHT Can f1 (numoxanuH) ¢
MOJIEKYJISIpHO# Maccoit 23 k/la, muHopHbiid kommoHeHT Can f2 (19 x/la) u Can {3 (69 x/a) Fel d1 ¢ monexynspHoii
maccoit 38 k/la, maxkopubIiii komnoneHT Fel d4 (22 x/Ia), munopubie kommoneHTs! Fel d2 (69 k/la) u Fel d3 (11 x/a)
ObUIM OOHAPY)KEHBI B AKCTPAKTE aJJIEPreHOB Kollaubed mepcTu. [is ajuiepreHa oBeubeid 1epCcTH HEBO3MOXKHO Olie-
HUTb COCTaB KOMIIOHEHTOB, IIOCTPOUB CIIEKTPOTPAMMY IOCJIE AIEKTpodope3a pacTBOPOB B MOJUAKPUIAMUIHOM Ielie,
MIOCKOJIBKY 9TO CMECh OEJIKOB C MOXOXKMUMH MOJIEKYJIIPHBIMH Maccamu. KpoMe Toro, psifi AMarHOCTUYECKHUX ajljiepre-
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HOB — IIepcTh cobaku, Dermatophagoides farinae, Dermatophagoides pteronyssinus, conepaT B pacTBOpax Heal-

JIepreHHbIe OaIacTHBIE OCNKH.

Knroueswie cnosa: AJTICPT U, AJJIEPTEHHBIE DKCTPAKTBI, MaYKOPHBIE aJUIEPT€HBI, MUHOPHBIC aJlJIEPT €HBI.

A. E. bozomonos,

KAaHO. Me0. HayK, 00yeHm KageOpvl PMUUAMPU € KYPCOM KIUHUHECKOTE UMMYHOTI02UU
BunHuyxo2o HayuoHanvbHo20 MeOuyuHcKo20 ynusepcumema um. H.J. ITupozosa

Specific diagnostics is an integral component of the
route of a patient with suspected allergic disease in
modern conditions [1, 2]. In the structure of allergy,
more than 85 % are occupied by IgE — mediated dis-
eases: allergic rhinitis, allergic bronchial asthma, ana-
phylaxis, clinical forms of food, insect and drug aller-
gies, etc.

The gold standard for determining sensitization for
such patients is skin prick testing, which allows you to
quickly, inexpensively and, most importantly, in vivo,
determine the causative factor or factors in the develop-
ment of the disease [3-5]. However, one of the global
unresolved issues of skin testing remains the standardiza-
tion of diagnostic allergens. Both in Ukraine and around
the world, there are currently no clear uniform require-
ments for this process, which leads to different approach-
es to standardization by manufacturers of diagnostic
allergens. Attempts to bring this process to uniform
requirements and to create reference extracts of allergens
from the European Union and the WHO did not bring
the expected results [6, 7]. Thus, in modern conditions,
commercial diagnostic extracts of allergens from different
manufacturers contain different amounts of major and
minor components of allergens, which, in theory, may
cause different skin reactions to their introduction.

The aim of our study was to determine the compo-
nent composition of dust mite and epidermal diagnostic
allergens, intended for the diagnosis of sensitization in
patients with IgE — mediated allergic diseases.

Materials and methods

To study the component composition, we used solu-
tions of extracts of diagnostic allergens MP «Immunolog»
(Vinnytsia, Ukraine) — Dermatophagoides pteronyssi-
nus (registration certificate Ne UA / 15013/01/01),
Dermatophagoides farinae (registration certificate Ne
UA / 15013/01 / 01), cat hair (registration certificate Ne
UA / 15013/01/01), dog hair (registration certificate Ne
UA / 15013/01/01), sheep wool (registration certificate
Ne UA / 15013/01/01), which are aqueous-saline solu-
tions of protein-polysaccharide complexes isolated from
the respective raw material by extraction with Evans-
Koch liquid. The allergen was in liquid form with 2 ml
of allergen in brown glass vials, with 1 ml of solution
containing 10.000 PNU of allergen. 1 PNU (Protein
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Nitrogen Unit) is an international unit used to deter-
mine the concentration of protein nitrogen in allergens,
which is equal to 0.00001 mg of protein nitrogen.

Electrophoresis of allergen diagnostic solutions was
performed by SDS-PAGE in columns recommended by
Rockland Immunochemicals, Inc. (https://rockland-inc.
com/sds-page.aspx). The results were scanned and pro-
cessed using Image Studio Lite ver. 5.2 with the subse-
quent construction and analysis of spectrograms using
GelAnalyzer software ver. 19.1. The database of www.
allergen.org, the official site for the systematic nomen-
clature of allergens approved by the World Health
Organization and the International Union of
Immunological Societies (WHO / IUCN), was used to
identify allergenic components.

The study of the component composition of diag-
nostic allergens using polyacrylamide gel electrophore-
sis was performed in the laboratory of “R-Biopharm
AG” (Darmstadt, Germany).

Results

For this purpose, by the technique of polyacryl-
amide gel electrophoresis, electrophoregrams of the fol-
lowing allergens were obtained: dust mites Acarus siro,
Dermatophagoides farinae, Dermatophagoides pteronys-
sinus, epidermal allergens of animals — cat hair (Lana
telis), sheep wool and dog hair (Lana can).

Electrophoregrams and control molecular masses
are shown in Fig.1.

Using photometric analysis, a spectrogram of the
protein composition of the control masses of the protein
fractions was formed. Later all the spectrograms of indi-
vidual allergens were further compared with it to deter-
mine their component composition (Fig. 2).

The spectrograms of the protein composition of the
diagnostic allergens Dermatophagoides farinae and
Dermatophagoides pteronyssinus are shown in Fig. 3 and
Fig. 4.

Analysis of the Dermatophagoides farinae allergen
spectrogram showed that in the protein composition of
the allergen there is a major component Der f1 with a
molecular mass of 27 kDa — cysteine protease (mark 2).
In addition, the spectrogram does not have a clearly
separated molecular mass of 15 kDa, which corresponds
to the second important major component of the mite

DOI: 10.31655/2307-3373-2020-2-50-56
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Fig. 1. Electrophoregrams of diagnostic allergens and control masses of protein fractions before (left) and after (right)

computer processing for analysis.
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Fig. 2. Spectrogram of protein composition of control masses of protein fractions.
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Fig. 3. Spectrogram of the protein composition of the diagnostic allergen Dermatophagoides farinae.

Dermatophagoides farinae — Der {2 and there are non-
allergenic ballast protein components with a molecular
weight of 29-33 kDa (mark 1).

Analysis of the Dermatophagoides pteronyssinus
allergen spectrogram showed that in the protein compo-
sition of the allergen there is a major component Der p1
with a molecular mass 24 kDa — cysteine protease
(mark 2). In addition, the spectrogram does not have a
clearly separated molecular mass of 15 kDa, which cor-

DOI: 10.31655/2307-3373-2020-2-50-56

responds to the second important major component of
the mite Dermatophagoides pteronyssinus — Der p2 and
there are non-allergenic ballast protein components
with a molecular mass of 30-100 kDa (mark 1).

The spectrogram of the protein composition of the
diagnostic allergen mite Acarus siro is presented in Fig. 4.

Analysis of the spectrogram showed that the protein
composition of the allergen contains a major compo-
nent of Aca s13 with a molecular mass of 15 kDa —
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Fig. 4. Spectrogram of the protein composition of the diagnostic allergen Dermatophagoides pteronyssinus.
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Fig. 5. Spectrogram of the protein composition of the diagnostic allergen mite Acarus siro.

mark 2. In addition, the spectrogram contains non-
allergenic ballast protein components with a molecular
weight of 20-40 (mark 1) and 8-12 kDa (mark 3).

The spectrogram of the protein composition of the
diagnostic allergen of dog hair is presented in Fig. 5.

Analysis of the spectrogram showed that the pro-
tein composition of the allergen contains a major com-
ponent of Can f1 (lipocalin) with a molecular weight of
23 kDa (mark 3), minor components of Can 2 (19
kDa) (mark 4) and Can {3 (69 kDa) (mark 1). In addi-
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Fig. 6. Spectrogram of the protein composition of the diagnostic allergen of dog hair.
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Fig. 7. Spectrogram of the protein composition of the diagnostic allergen of cat hair.

tion, the spectrogram contains non-allergenic ballast
protein with a molecular weight of about 34-36 kDa
(mark 2).

The spectrogram of the protein composition of the
diagnostic allergen of cat hair is given in Fig. 6.

.Analysis of the spectrogram showed that the pro-
tein composition of the allergen contains a major com-
ponent of Fel d1 with a molecular weight of 38 kDa
(mark 2), a major component of Fel d4 (22 kDa) (mark
3), minor components of Fel d2 (69 kDa) (mark 1) and
Fel d3 (11 kDa) (mark 4).

The spectrogram of the protein composition of the
diagnostic allergen of sheep wool is shown in Fig. 7.

Analysis of the spectrogram shows that the diagnos-
tic allergen of sheep wool is a set of protein molecules of
different molecular weight from 25 kDa to 90 kDa
(marks 1-7) with no clear peaks, and therefore it is not
possible to estimate the component composition.

'EEELEENR

60

Discussion

Most diagnostic allergen extracts have been found
to contain major and some minor protein compo-
nents. However, not all important major compo-
nents have been identified (eg, Der p2 and Der f2).
This may be important for the diagnosis of sensitiza-
tion in patients with IgE-dependent diseases, because
in the presence of sensitivity to these components
(and according to studies, it can be up to 75 % of
patients) the diagnostic results may not be complete-
ly reliable [8].

In addition, some of the allergen extracts con-
tained a significant amount of ballast non-allergenic
protein components, which are not important in skin
testing, however, affect the total number of PNU,
which is the standardization of allergens. Currently,
the procedure of standardization of diagnostic aller-
gens, common in a number of Eastern European
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Fig. 7. Spectrogram of the protein composition of the diagnostic allergen of sheep wool.
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countries, including Ukraine, requires correction
and transition to standardization of the component
composition of extracts.

Conclusions

Analysis of spectrograms of diagnostic allergen
extracts show the presence of major and minor compo-
nents in most of the analyzed cases. Thus, for allergens
of the mite group, Dermatophagoides pteronyssinus —
Der pl with a molecular mass of 24 kDa, Dermato-
phagoides farinae — Der f1 with a molecular mass of 27
kDa, Acarus siro — Aca s13 with a molecular mass of 15
kDa components were determined. For epidermal aller-
gens, a major component of Can f1 (lipocalin) with a
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molecular mass of 23 kDa, a minor component of Can
f2 (19 kDa) and Can f3 (69 kDa) were found in dog hair
allergen extract, and a major component of Fel d1 with
a molecular mass of 38 kDa, major component Fel d4
(22 kDa), minor components Fel d2 (69 kDa) and Fel
d3 (11 kDa) were found in cat hair allergen extract.

For sheep wool allergen it is not possible to estimate
the component composition by constructing a spectro-
gram after electrophoresis of solutions in polyacryl-
amide gel, as it is a mixture of proteins with similar
molecular masses. In addition, a number of diagnostic
allergens — dog hair, Dermatophagoides farinae,
Dermatophagoides pteronyssinus — contains non-aller-
genic ballast proteins in solutions.
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