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KOMMOHEHTHUN CKNAA NMUIKOBUX JIATHOCTUYHUX
ANEPTEHHUX EKCTPAKTIB
A. €. bozomonos
Pestome

Memoio pocnigkeHHs 6yno BU3HAUNTV KOMIOHEHTHUI CKNag nuiKo-
BUX [iarHOCTUYHKX anepreHis, NpuU3HAYeHnX Ans AiarHOCTMKK ceHCmbini-
3auil y nauieHTiB 3 anepriyHMMmN 3axXBOPIOBAHHAMY, OnocepeaKoBaHNMM
IgE-mexaHizmom.

Mamepianu ma memoou. [nAa BMBYEHHA KOMMOHEHTHOrO CKnagy
Hamn 6ynM BUKOPUCTaHi PO3UMHM E€KCTPaKTiB AiarHOCTUYHMX anepreHis
MM «ImyHonor» (BiHHMUA, YKpaiHa) — Binbxa, 6epe3a, ambpos3is, MOAuH,
rPACTULA, KOCTPULA JIYUYHA, COHALHUK, NaXUTHULA, TUMO®IIBKA, TOHKOHIT,
XKNTO, KYKYPYA3a, AKi € BOAHO-COTbOBUMMN PO34MHaMK 6inkoBo-nonicaxa-
PYAHNX KOMMNEKCIB, BUAINEHNX i3 BiANOBIAHOT CUPOBMHM LWIAXOM eKCTpa-
ryBaHHA 3 pignHoto EBaHc-Koxa, AKi € BOAHO-CONbOBMMU pO3unHamu 6in-
KOBO-MNoJlicaxapuaHuX KOMMAEKCiB, BUAINEHI i3 BiANOBIAHOT CUPOBUHMU
eKcTpaKuieto pignHoto EBaHca-Koxa. AnepreH 6yB y pifkKin popmi 3 2 mn
anepreHy y GbnakoHax 3 KOPMYHEBOro CKNa, 1 M po3umHy AKoro mictus 10
000 PNU anepreHy.

Enektpodopes AiarHoCTUYHNX PO3UYMHIB anepreHis NpoBOANIN METO-
nom SDS-PAGE y KonoHkax, pekomeHgoBaHux Rockland Immunochemicals,
Inc. (https://rockland-inc.com/sds-page.aspx). basa paHux www.allergen.
org, odiLliiHOro canTy CMCTEMaTUYHOI HOMEHKATypW aneprexis, 3aTBep-
[KeHa BcecBiTHbOW0 opraHisaui€lo oXopoHu 380poB’'a Ta MiXHapoaHUM
coto30M iMyHonoriuHmx ToBapucte (BOO3 / MCIT), BukopuctoByBanaca
ans ineHTUdiKalii anepreHHNX KOMMOHEHTIB.

Pe3ynemamu | 062080peHHA. AHani3 CneKTporpam AiarHOCTUYHMX
eKCTPaKTIB anepreHy Nokasye HasBHICTb OCHOBHYMX Ta HE3HAYHMX KOMMO-
HeHTIB y 6iNblIOCTi aHani3oBaHUX BUMAAKIB. AHani3 CNeKTporpamMm noka-
3aB, Wo B 6inkoBoMy cknagi anepreHy 6epesun € OCHOBHWIN KOMMNOHEHT Bet
v1 3 MonekynapHoto macoto 17 k[la, anepreH BifibX1 — OCHOBHUIA KOMMO-
HeHT Aln g1 3 monekynApHowo Mmacot 18 k[la, anepreH »uta mMicTUTb
OCHOBHWIN KOMMOHEHT Sec €38 3 monekynapHoto macoto 13,5 k[la, anepreH
NOMVHY — OCHOBHUI KOMMOHeHT Art ab1 3 MmonekynsapHoto macoto 25 k/la.

CnekTporpama 6inkoBoro cknafly AiarHOCTUYHOrO anepreny Festuca
pratensis noka3sana OCHOBHUIA KOMMOHEHT Fes p4 3 MoneKynapHot Macoto 60
k[a, anepreHy COHALIHMKA — OCHOBHUI KOMMOHeHT Hel a1 3 MonekynapHoio
macoto 34 k[la, anepreH Lolium perenne MiCTUTb OCHOBHWIA KOMMNOHEHT Lol p1
(27 ka ), anepreH TUMOIBKM — OCHOBHMI KoMnoHeHT Phl p5 (32 k[a).

CnekTtporpama 6inKoBoro cknagy fiarHOCTUYHOro anepreHy Poa
pratensis nokasana Habip 6iNKOBKX MOJSIEKY/ 3 Pi3HOI MOJSIEKYNAPHOK
Mmacoio Bif 25 k[la o 90 k[la 6e3 UiTKux NiKiB, i TOMy OL{iHUTIN CKNaj KOMMNo-
HeHTiB 6yN10 HemoXxmBo. CriekTporpama 6inkoBoro cknagy AiarHoCTUYHO-
ro anepreHy KyKypyasu MiCTUTb OCHOBHUIA KOMMOHEHT Zea m1 (25-35 k[la),
anepreHy ambposii — MiHOpHUIA KoMrnoHeHT Amb a3 (11 k[a), ane uiTko
BiJOKpemneHnin ocHoBHUi 6inok Amb a1 (38 k[a).

CnekTporpama 6ifIKoBOro cknagy AiarHOCTUYHOrO anepreHy rpaba
nokasana OCHOBHWUI KomnoHeHT Car b1 (17 k[a), anepreny Dactylis
glomerata — ocHoBHUIA KomnoHeHT Dac g1 (32 k[a).

Kpim Toro, 6arato eKkcTpaKTiB asepreHiB MiCTUNIO 3HaUHy KinbKicTb
6anacTHUX HeanepreHHMX HiNIKOBUX KOMMOHEHTIB.

Knioyosi cnoea: anepris, anepreHHi eKCTPaKTK, MaXKOPHi aneprexu,
MIHOpPHI anepreHu.
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Abstract

The aim of our study was to determine the component composition
of diagnostic pollen 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) — birch, alder, rye, wormwood, Festuca pratensis, sun-
flower, Lolium perenne, timothy grass, Poa pratensis, corn, ragweed, horn-
beam, Dactylis glomerata, which were aqueous-saline solutions of pro-
tein-polysaccharide complexes isolated from the respective raw material
by extraction with Evans-Koch liquid. The liquid allergen was formulated in
2 ml brown glass vials, 1 ml of solution containing 10,000 PNU of allergen.
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 demonstrated the presence of major and minor components in
most of the analyzed cases. The protein composition of the birch allergen
there were major component Bet v1 with a molecular mass of 17 kDa, alder
allergen — major component Aln g1 with a molecular mass 18 kDa, rye
allergen contains a major component Sec ¢38 with a molecular mass 13.5
kDa, wormwood allergen — major component Art ab1 with a molecular
mass 25 kDa.

The spectrogram of the protein composition of the diagnostic aller-
gen of Festuca pratensis showed major component Fes p4 with a molecular
mass 60 kDa, sunflower allergen — major component Hel a1 with a molec-
ular mass 34 kDa, Lolium perenne allergen contain major component Lol p1
(27 kDa), timothy grass allergen — major component Phl p5 (32 kDa).

The spectrogram of the protein composition of the diagnostic Poa
pratensis allergen revealed a set of a protein molecules with a different
molecular masses from 25 kDa to 90 kDa with no clear peaks, and therefore
it was not possible to estimate the component composition. The spectro-
gram of the protein composition of the diagnostic corn allergen contained
major component Zea m1 (25-35 kDa), ragweed allergen — minor compo-
nent Amb a3 (11 kDa), but there was no clearly separated major protein
Amb a1l (38 kDa).

The spectrogram of the protein composition of the diagnostic horn-
beam allergen demonstrated a major component Car b1 (17 kDa), Dactylis
glomerata allergen — major component Dac g1 (32 kDa).

In addition, a lot of the allergen extracts contained a significant
amount of ballast non-allergenic protein components.

Key words: allergy, allergen extracts, major allergens, minor allergens.
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Numerous guidelines for the management of patients
with IgE-dependent allergic diseases indicate skin prick
testing as a standard for diagnosis [1, 2, 3]. Despite the fact
that the method is already more than 100 years old, it still
remains the fastest, cheapest, reliable method for diagnos-
ing the cause of patient sensitization. For diagnosis, extracts
of allergens are used, which are administered intradermally
to the patient by a standard lancet procedure [4].

One of the unsolved problems so far remains the stan-
dardization of solutions of allergen extracts. There is no uni-
versally accepted standard or universally accepted standard-
ization procedure, which leads to different contents of major,
minor, and ballast non-allergenic proteins in solution [5].

The aim of our study was to determine the component
composition of pollen 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 diagnosticallergens MP “Immunolog” (Vinnytsia,
Ukraine) - birch (registration certificate N2 UA /15013/01/01),
alder (registration certificate Ne UA/15013/01/01), rye
(registration certificate N¢ UA/15013/01/01), wormwood
registration certificate N UA/15013/01/01), Festuca pratensis
registration certificate No UA/15013/01/01), sunflower
registration certificate N2 UA/15013/01/01), Lolium perenne
registration certificate N UA/15013/01/01), timothy grass
registration certificate N¢ UA/15013/01/01), Poa pratensis
registration certificate NeUA/15013/01/01),corn (registration
certificate N¢ UA/15013/01/01), ragweed (registration
certificate N UA/15013/01/01), hornbeam (registration certi-
ficate Ne UA/15013/01/01), Dactylis glomerata (registration
certificate N UA/15013/01/01) which were aqueous-saline
solutions of protein-polysaccharide complexes isolated from
the respective raw material by extraction with Evans-Koch
liquid. The liquid allergen was formulated in 2 ml brown glass
vials, 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 results were scanned and processed
using Image Studio Lite ver. 5.2 with the subsequent
constructionand analysis of spectrograms using GelAnalyzer
software ver. 19.1. 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.

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

o e~

Results
For this purpose, by the technique of polyacrylamide
gel electrophoresis, electrophoregrams of the following
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allergens were obtained: birch, alder, rye, wormwood,
Festuca pratensis, sunflower, Lolium perenne, timothy grass,
Poa pratensis, corn,ragweed, hornbeam, Dactylis glomerata.

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
individual allergens were further compared with it to
determine their component composition (Fig. 2).

The spectrogram of the protein composition of the
diagnostic birch allergen is shown in Fig. 3.

Analysis of the spectrogram showed that in the protein
composition of the birch allergen there were major
component Bet v1 with a molecular mass of 17 kDa (mark
2), minor component Bet v3 (24 kDa, mark 1).

The spectrogram of the protein composition of the
diagnostic alder allergen is shown in Fig. 4.

Analysis of the spectrogram showed that in the protein
composition of the allergen there were major component
Aln g1 with a molecular mass 18 kDa (mark 2). In addition,
the spectrogram contained non-allergenic ballast protein
components with a molecular mass 27-35 kDa (mark 1) and
8-12 kDa (mark 3), and in this spectrum could be a minor
component Aln g4 with a molecular mass 7 kDa.

The spectrogram of the protein composition of the
diagnostic allergen of rye is shown in Fig. 5.

Analysis of the spectrogram showed that the protein
composition of the allergen contained a major component
Sec ¢38 with a molecular mass 13.5 kDa (mark 4), minor
components Sec ¢5 (30 kDa, mark 2) and Sec c20 (70 kDa,
mark 1). In addition, non-allergenic ballast protein
components with masses about 18-20 kDa were present
(mark 3).

The spectrogram of the protein composition of the
diagnostic wormwood allergen is shown in Fig. 6.

Analysis of the spectrogram showed that in the protein
composition of the allergen there was a major component
Art ab1 with a molecular mass 25 kDa.

The spectrogram of the protein composition of the
diagnostic allergen of Festuca pratensis is shown in Fig. 7

Analysis of the spectrogram showed that in the protein
composition of the allergen there was a major component
Fes p4 with a molecular weight 60 kDa (mark 1). In addition,
non-allergenic ballast protein components with masses
about 35 kDa (mark 2), 22-23 kDa (mark 3) and 12-15 kDa
(mark 4) were present.

The spectrogram of the protein composition of the
diagnostic sunflower allergen is shown in Fig. 8.

Analysis of the spectrogram showed that the protein
composition of the sunflower allergen contained a major
component Hel a1l with a molecular mass 34 kDa (mark 3),
minor components Hel a2 (14.7 kDa) (mark 4) and Hel a6 (42
kDa) (mark 2). In addition, the spectrogram contained non-
allergenic ballast protein with a molecular mass about
80-90 kDa (mark 1).

The spectrogram of the protein composition of the
diagnosticallergen Lolium perenne shown in Fig. 9.

Analysis of the spectrogram showed that the protein
composition of Lolium perenne allergen contained a major
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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 the protein composition of the control
masses of protein fractions
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Fig. 4. Spectrogram of protein composition of diagnostic alder
allergen
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Fig. 5. Spectrogram of the protein composition of the diagnostic
rye allergen
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Fig. 3. Spectrogram of the protein composition of the birch
diagnostic allergen
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Fig. 6. Spectrogram of the protein composition of the diagnostic
wormwood allergen
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Fig. 7. Spectrogram of the protein composition of the diagnostic
allergen Festuca pratensis
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Fig. 15. Spectrogram of the protein composition of the diagnostic
Dactylis glomerata allergen
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Fig. 11.Spectrogram of the protein composition of the diagnostic
Poa pratensis allergen
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The spectrogram of the protein composition of the
diagnostic timothy grass allergen is shown in Fig. 10.

Analysis of the spectrogram showed that in the protein
composition of the timothy grass allergen there was a
major component Phl p5 (32 kDa, mark 2) and minor
components Phl p4 (55 kDa, mark 1), Phl p2 (10-12 kDa,
mark 3).

The spectrogram of the protein composition of the
diagnostic Poa pratensis allergen is shown in Fig. 11.

Analysis of the spectrogram showed that the diagnostic
Poa pratensis allergen was a set of a protein molecules with
a different molecular masses from 25 kDa to 90 kDa (marks
1-5) with no clear peaks, and therefore it was not possible to
estimate the component composition.

The spectrogram of the protein composition of the
diagnostic allergen of corn is shown in Fig. 12.

Analysis of the spectrogram showed that in the protein
composition of the corn allergen there was a major
component Zea m1 (25-35 kDa, mark 2) and a minor
component Zea m12 (14 kDa, mark 5). In addition, the
spectrogram contained non-allergenic ballast protein with
a molecular mass about 60 kDa (mark 1), 20 kDa (mark 3), 18
kDa (mark 4).

The spectrogram of the protein composition of the
diagnostic ragweed allergen is shown in Fig. 13.

Analysis of the spectrogram showed that the protein
composition of the ragweed allergen contains a minor
component Amb a3 (11 kDa, mark 1), but there was no
clearly separated major protein Amb a1 (38 kDa).

The spectrogram of the protein composition of the
diagnostic hornbeam allergen is shown in Fig. 14.
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Analysis of the spectrogram showed that in the protein
composition of the hornbeam allergen there was a major
component Car b1 (17 kDa, mark 1).

The spectrogram of the protein composition of the
diagnostic Dactylis glomerata allergen is shown inFig. 15.

Analysis of the spectrogram showed that in the protein
composition of the Dactylis glomerata allergen here was a
major component Dac g1 (32 kDa, mark 2) and minor com-
ponents Dac g4 (60 kDa, mark 1), Dac g2 and Dac g3 (11 kDa
and 14 kDa, mark 4). In addition, the spectrogram contained
non-allergenic ballast protein with a molecular mass about
19 kDa (mark 3).

Discussion

Most diagnostic allergen extracts have been found to
contain majorand some minor protein components. However,
not all important major components have been identified (eg,
Amb aT1). 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 completely reliable.

In addition, a lot of the allergen extracts contains a sig-
nificant amount of ballast non-allergenic protein compo-
nents, which are not important in skin testing, however,
affect the total amount of PNU, which is the criterion of
standardization of allergens. Currently, the procedure of
standardization of diagnostic allergens, approved in a num-
ber of Eastern European countries, including Ukraine,
requires correction and transition to standardization of the
component composition of extracts.
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