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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract. Objective was to analyze the protein components
of extracts of diagnostic allergens made in Ukraine in order to
determine the next steps for their standardization.

Materials and methods. Electrophoresis in polyacrylamide
gel was used to obtain electropherograms of Acarus siro,
Dermatophagoides farinae, Dermatophagoides pteronyssinus,
Alnus glutinosa, Betula pendula, Carpinus betulus, Ambrosia
artemisiifolia, Artemisia absinthium, Dactylis glomerata,
Festuca pratensis, Helianthus annuus, Lolium perenle, Poa
pratensis, Secale cereale, Zea mays, cat hair, dog hair, sheep
allergens, and allergen of feather pillows. The official site
for the systematic nomenclature of allergens approved by
the World Health Organization and the International Union
of Immunological Societies was used to identify allergenic
components.

Results and discussion. Analysis of the data shows that 14
out of 20 (70%) of our studied allergen extracts contain ballast
non-allergenic protein. In some cases (for example, for mite
allergens, ragweed), this non-allergenic protein is able to mask
the major protein components of allergens. For most of the
studied extracts, the major components were clearly detected.
Most of the studied extracts, in addition to major, also contained
minor components, forming a "cocktail" of each individual
allergen. However, as we mentioned earlier, non-allergenic
ballast proteins can be a serious problem in the existing scheme
of standardization of extracts by protein units of nitrogen,
because such standardization actually calculates the total
amount of protein per unit volume of extract.

Key words. Skin prick testing, allergen extract, standardization.

Introduction. The prevalence of allergic diseases (AD) is
growing rapidly worldwide and is one of the main concerns
of world health professionals, as well as the subject of
study in various regional and international epidemiological,
immunological and clinical studies. More and more public and
official organizations are drawing the attention of governments
to the situation with allergopathology, pointing out the problems
with the diagnosis and treatment of people with AD and
predicting the estimated number of such people at one billion
[WHO, EAACI, WAO, 2018].

Skin prick test (SPT) is a simple and reliable method of
specific diagnosis in patients with allergic rhinoconjunctivitis,
asthma, urticaria, anaphylaxis, atopic eczema (dermatitis)
and suspected Ig-mediated food and drug allergies [1-4]. A
significant disadvantage of SPT in routine clinical practice is the
quality and standardization of extracts. The fact that the exact
standardization of extracts is of great importance for their quality
has led manufacturers to implement their own standardization
protocols. Each company uses its own reference standard and
unique methods to determine the quality of the extract. The
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above approaches lead to different component composition of
allergen extracts from different manufacturers and inability to
compare different products and test results [1,5,6]. However,
since the most of the major components of the allergens
have been identified over the last few decades, the currently
implemented concept is to quantify the major components in
each of the allergenic extracts.

The main aim of the study was to analyze the protein
components of extracts of diagnostic allergens made in Ukraine
in order to determine the next steps for their standardization.

Materials and methods. Electrophoresis in polyacrylamide
gel was used to obtain electrophoregrams of the following
allergens: mites Acarus siro, Dermatophagoides farinae,
Dermatophagoides pteronyssinus, tree pollen - European alder
(Alnus glutinosa), birch (Betula pendula), hornbeam (Carpinus
betulus), ragweed (Ambrosia artemisiifolia), wormwood
(Artemisia absinthium), orchard grass (Dactylis glomerata),
meadow fire (Festuca pratensis), sunflower (Helianthus annuus),
perennial fenugreek (Lolium perenle), thyme (Poa pratensis),
rye (Secale cereale), corn (Zea mays), epidermal allergens of
animals - cat hair (Lana felis), dog hair (Lana canis), sheep
(Lana ovis), allergen of feather pillows (Pluma pulvini).

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 construction and
analysis of spectrograms using Gel Analyzer 1.0 software. 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 / IUIS), was used to identify allergenic
components.

Results. Electrophoregrams and control molecular masses are
shown in Figure 1 and Figure 2.

Using photometric analysis, a spectrogram of the protein
composition of the control masses of protein fractions was
formed and all spectrograms of allergens were further compared
with it in order to determine their component composition
(Figure 3).

Analysis of the component composition of extracts showed
that they are quite diverse in the protein composition. The
generalized results of determination of protein composition of
domestic allergenic extracts are shown in Table. 1.

Analysis of the data in the table shows that 14 out of 20 (70%)
of our studied allergen extracts contain ballast non-allergenic
protein. In some cases (for example, for mite allergens,
ragweed), this non-allergenic protein is able to mask the major
protein components of allergens (Figure 4).



Table 1: Analysis of protein composition allergenic extracts.

Group Allergen Allergenic protein components Ballast proteins
Dermatophagoides farinae Der f1 Yes
Mites Dermatophagoides pteronyssinus | Der pl Yes
Acarus siro Acasl3 Yes
Birch Bet vl, Bet v3 No
Alder Aln gl Yes
Rye Sec ¢38, Sec ¢5 Yes
Tarragon Art abl No
Meadow fire Fes p4 Yes
Sunflower Hel al, Hel a2, Hel a6 Yes
Pollens Fenugreek Lolpl, Lol p4, Lol pIl, Lol p2- 'y,
Lol p3
Timothy grass Phl pS, Phl p4, Phl p2 No
Meadow bluegrass -- Yes
Corn Zeaml, Zeaml2 Yes
Ragweed Amb a3 No
Hornbeam Car bl No
Cocksfoot Dac gl, Dac g4, Dac g2, Dac g3 Yes
Epidermal Dog Can f1, Can 2, Can 13 Yes
Cat Fel dl1, Fel d2, Fel d3, Fel d4 No
Sheep -- Yes
Feather pillows -- Yes

Figure.1. Electrophoregrams of diagnostic allergens and control masses of protein fractions before (left) and after (right) computer processing
for analysis (part 1).
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Figure. 2. Electrophoregrams of diagnostic allergens and control masses of protein fractions before (left) and after (vight) computer processing
for analysis (part 2).



GEORGIAN MEDICAL NEWS
No 6 (327) 2022

0 25 &0 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Pixel

Figure. 3. Spectrogram of the control masses protein composition of
protein fractions.
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Figure. 4. Spectrogram of Dermatophagoides farinae diagnostic
allergen composition.

Analysis of the spectrogram showed that in the protein
composition of the allergen there is a major component of Der f1
with a molecular weight 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 Dermatophagoides
farinae - Der f2 and there are non-allergenic ballast protein
components with a molecular weight of 29-33 kDa (mark 1).

For most of the studied extracts, the major components were
clearly detected. Most of the studied extracts, in addition to
major, also contained minor components, forming a "cocktail"
of each individual allergen. However, as we mentioned earlier,
non-allergenic ballast proteins can be a serious problem in the
existing scheme of standardization of extracts by protein units
of nitrogen, because such standardization actually calculates the
total amount of protein per unit volume of extract.

Discussion. For a long time, expert opinion was sufficient
to place allergen products for in vivo diagnosis and therapy
on the market, and clinical trials that meet Good Clinical
Practice (GCP) standards have never been conducted. In many
countries, especially in the European Union, the legal situation
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has changed dramatically over the last two decades. Safety and
efficacy now need to be demonstrated for therapeutic allergen
products (for allergen-specific immunotherapy) as well as
for allergen products used for in vivo use, such as diagnostic
allergen extracts for provocative testing, including skin testing,
bronchial, nasal, conjunctive and food provocative testing [5-
8]. Although there are differences in regulation on different
continents and in different countries, the overall goal is that
according to the “International Council for the Harmonization
of Technical Requirements for Pharmaceuticals for Human
Use” (http://www.ich.org/home.html), medicines that also
include allergenic products for in vivo diagnosis and treatment
should be evaluated in clinical trials and carefully evaluated
to be registered for use in patients. The main prerequisite
for clinical trials and subsequent use in humans is that the
medicinal product is manufactured in accordance with good
manufacturing practice (GMP) and has been shown to have the
same characteristics and quality. This requirement is already a
major barrier to allergen extracts produced from natural allergen
sources [7,8].

Standardization for a specific allergen product is the main
prerequisite for consistency in different parameters (composition,
allergenic activity in vivo and in vitro) between batches of
allergen product. The use of proven reference standards ensures
the application of analytical methods to control the quality
parameters of different batches produced at different times,
which leads to consistent quality, safety and efficiency. This
is necessary, but very difficult due to the complex structure of
allergen extracts in combination with the high variability of
the relevant natural substances in the raw material. In recent
years, the level of standardization of allergenic products, and
hence knowledge about their component composition has
increased significantly. Not only regulatory requirements, but
also the pressure exerted by society, academia and clinicians are
advancing this development. This is also reflected in the position
of the expert panel on allergen-specific immunotherapy, which
emphasizes that only standardized extracts should be used in
clinical practice, as the effectiveness and safety of allergen-
specific immunotherapy directly depends on the quality of the
extract.

In 2001, the EU-funded CREATE project was launched to
encourage the standardization of allergen extracts based on the
main allergen content. The mass units of the main allergens
were intended to be used to quantify the active ingredients of
the allergen, allowing comparisons between manufacturers [9].

The objectives of the CREATE project were to evaluate
the potential of purified recombinant allergens as certified
reference materials and to evaluate available enzyme-linked
immunosorbent assays to measure major allergens using
certified reference materials as a standard. Eight major
allergens were selected from the four most important sources
of inhalation allergens: Bet v 1 from birch pollen, Phl p 1 and
Phl p 5 from grass pollen, Ole e 1 from olive pollen and Der
p 1 and 2 and Der f 1 and Der f 2 of house dust mites. It was
found that three of them are suitable as biological reference
materials; others, except rPhl p 1la, indicate the potential for
optimization by modifying aspects of the processes of their



protein expression. As a result of this study, recombinant Bet v 1
and Phl p 5 were manufactured as part of "Good Manufacturing
Practice" and evaluated by the European Directorate for Drug
Quality as biological reference products to be included in the
European Pharmacopoeia as international standards. Therefore,
theoretically, the standardization of these allergen products
will be global, which will allow comparisons between different
production sources of Ole e 1 from olive pollen and Der p 1 and
2 and Der f 1 and Der f 2 house dust mites.

Project BSP090, sponsored by the EDQM Biological
Standardization Program (European Directorate for Medicinal
Products and Health), was a continuation of the CREATE
project and aimed to develop biological reference drugs for
Bet v 1 and Phl p 5, as well as to test the standard methods
of enzyme-linked immunosorbent assay to quantify them [9].
According to the results of the work, recombinant Bet v 1
was obtained, intended for use as a standard for calibration of
secondary standards and / or in internal reference preparations
for determination of Bet v 1 content in birch allergen extracts
(Betula verrucosa) and recombinant Bet vl preparations by
ELISA. The ELISA reference method for its quantification
was also chosen after testing in multicenter studies. According
to physicochemical properties, recombinant Phl p 5.0109 is
produced as highly stable, monomeric and immunologically
equivalent to its natural counterpart, and is currently available
as a reference standard of the European Pharmacopoeia for
pollen allergens.

Another attempt to standardize the extracts involved the
development of extracts of recombinant allergens. Although some
of these recombinant allergens show comparability with allergen
extracts derived from the source material, they cover only a limited
number of allergens and are still under investigation.

The first big problem is the source of the allergen, which is
used to produce allergen extracts. It is reported that the content,
concentrations and ratios of individual allergens vary greatly
depending on a large number of factors. Thus, in the study of
Focke and co-authors in the evaluation of birch allergen extracts
found a difference of more than 10 times the total protein content
(23.1 - 314 pg / ml) and the amount of major allergen in birch
pollen Bet v1 (1.62 - 19, 6 ng / ml) [10]. Highly cross-reactive
allergen Bet v4 was absent in three of the five extracts tested. In
addition, various skin test results have been obtained in patients
with birch pollen allergy with allergen extracts. In another study,
the content of the major dog hair allergen Can f 1 and Can f 2
varied significantly between extracts [11]. In one of the extracts,
neither Can f 1 nor Can 2 could be detected by immunoblotting.
The content of the minor allergen Can f 3, albumin, also showed
great variability. A similar situation was shown with extracts of
allergens of house dust mites - in all extracts were found only
Der p 1 and Der p 2, but their concentrations and ratios showed
high variability (Der pl: 6.0 - 40.8 pg / ml; Der p2: 1.7 - 45.0
png / ml) [12]. At least 1 of 4 allergens (ie Der p5, 7, 10 and
21) was not detected in 8 of the studied extracts. Individuals
with sensitization to tick allergens have shown different profiles
of IgE reactivity to individual tick allergens, and the extracts
have shown different allergenic activity in skin tests and false-
negative results.
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In this context, only a few examples should be mentioned: for
example, the content of allergens in pollen varies depending on
environmental factors, such as ozone exposure, pollution, and
several plant species. The content of allergens from house dust
mites and their ratio depend on the conditions of mite growth, the
method of their feeding and cultivation and what mite material
(feces, body parts) is used as a raw material for the production
of extracts. With regard to animal allergens, the type and content
of allergens may differ depending on sex. In addition, allergens
have been shown to occur in pollen as different isoforms with
different allergenic activity and immunological properties
in different amounts, meaning that no homogeneous natural
allergen preparation can be obtained from a natural allergen
source. Therefore, only recombinant expression of a particular
isoform based on the corresponding gene can overcome this
problem.

Extracts should not contain preservatives that can cause false
positive reactions, such as Sodium ethylmercurithiosalicylate.
They should also not be mixed with other allergens, such as
house dust mites with dog dandruff extract. When testing for
non-commercial allergens, there is a real need to use control tests
in people who do not have allergies to compare the results with
subjects who suffer from allergies. For certain plant allergens,
especially for fresh foods and vegetables, the injection method
is more reliable than the use of manufactured extracts.

Not surprisingly, the standardization process focuses on the
quality parameters that are components of this product. From
the point of view of standardization of allergenic extracts, it
is possible to distinguish between standardized approaches
focused on the general allergenic activity, on the one hand, and
approaches based on the content of allergenic molecules on the
other hand. However, the vast majority of allergenic products
permitted in the EU are standardized for total allergenic
activity by measuring IgE binding potential. In accordance
with the current regulatory requirements in the EU, this
parameter is expressed in specific units, which are determined
in manufacturer-specific in vitro analyzes for the reference
product for a particular product. Similarly, the control of
individual allergen protein molecules in ASIT products should
be performed according to protocol procedures but performed in
manufacturer-specific immunoassays or other methods.

The second step of standardization is the degree of
comparability between allergenic products, which implies the
comparability of products from the same allergenic source
from different manufacturers. Although both the total allergenic
activity and the content of individual allergen molecules can
provide a basis for comparability between allergen extracts
from different manufacturers, the current state of the extract
specification does not allow performing this next level of allergen
extract standardization. The reason is that the prerequisite
for comparability is the comprehensive use of a standardized
analytical method for a standard reference drug.

In the United States, allergen standardization is based on
intradermal testing of allergy sufferers, and sequential batch
potency is determined by appropriate in vitro surrogate assays
that are based on inhibiting IgE binding to a complex of allergic
sera with solid phase allergen extracts [1,5,6]. Extracts in
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the United States are more homogeneous in terms of overall
allergenic activity than extracts produced in Europe, mainly
because the FDA provides the same standardized reagent for
internal use by all manufacturing companies. However, these
standards are limited to only 19 sources, including the most
clinically relevant in the country (membranous venoms, cat fur
and skin, house dust mites, pollen from 8 species of grass and
ragweed). These drugs are licensed by the Center for Evaluation
of Biological Research and Studies, and their number does not
increase for more than 10 years.

In the case of non-standardized extracts, the calculation
of extract doses for ASIT is more complicated, as the
measurement of bulk density or units of protein nitrogen (PNU)
may not correlate with biological efficacy. In an official FDA
communiqué, an expert panel found that while most of the
available allergen extract products are safe for clinical use,
about half of them had no evidence of their effectiveness [13].
Accordingly, experts expected a sharp decrease in the number of
available non-standard allergen extracts.

Strict regulation of skin tests of extracts has made their
production and registration problematic and expensive for the
pharmaceutical industry. This has led to gaps in the registration
of specific allergens in certain European countries, including
Ukraine (eg fungal allergens).

Determining the sensitization profile of a patient with IgE-
mediated AD is an integral part of both the diagnosis and the
appointment of subsequent treatment of such a patient. This is of
great importance in understanding the likelihood of emergencies
(anaphylaxis and acute angioneurotic edema), cross-reactions
to other allergens, elimination measures (without which any
treatment will not be effective enough) and, of course, for a
single existing etiotropic treatment - ASIT.

In conclusion, it should be noted that the extracts of diagnostic
allergens produced in Ukraine need further standardization.
However, most countries in the world have similar problems
and unambiguous requirements and methods of standardization
are still being studied and discussed.

REFERENCES

1. Heinzerling L, Mari A, Bergmann K-C, Bresciani M, Burbach
G, Darsow U, et al. The skin prick test - European standards.
Clin Transl Allergy. 2013;3:3.

2. Nicholson PJ. When to patch test and when to prick test.
Occupational medicine (Oxford, England). England 2019;
69:521.

3. Patel G, Saltoun C. Skin testing in allergy. Allergy asthma
Proc. 2019;40:366-368.

4. Mostafa H, Qotb M, Hussein M, Hussein A. Allergic rhinitis
diagnosis: skin-prick test versus laboratory diagnostic methods.
Egypt J Otolaryngol. 2019;35:262.

5. Zimmer J, Vieths S, Kaul S. Standardization and Regulation
of Allergen Products in the European Union. Curr Allergy
Asthma Rep. 2016;16:21.

6. Larsen JN, Dreborg S. Standardization of Allergen Extracts.
Methods Mol Biol. 2019;2020:63-76.

7. Himly M, Nandy A, Kahlert H, Thilker M, Steiner M, Briza
P, et al. Standardization of allergen products: 2. Detailed
characterization of GMP-produced recombinant Phl p 5.0109

© GMN

as European Pharmacopoeia reference standard. Allergy.
2016;71:495-504.

8. Himly M, Nony E, Chabre H, Van Overtvelt L, Neubauer
A, van Ree R, et al. Standardization of allergen products: 1.
Detailed characterization of GMP-produced recombinant
Bet v 1.0101 as biological reference preparation. Allergy.
2009;64:1038-1045.

9. van Ree R, Chapman MD, Ferreira F, Vieths S, Bryan
D, Cromwell O, et al. The CREATE project: development
of certified reference materials for allergenic  products
and validation of methods for their quantification. Allergy.
2008;63:310-326.

10. Focke M, Marth K, Valenta R. Molecular composition and
biological activity of commercial birch pollen allergen extracts.
Eur J Clin Invest. 2009;39:429-436.

11. Curin M, Reininger R, Swoboda I, Focke M, Valenta R,
Spitzauer S. Skin prick test extracts for dog allergy diagnosis
show considerable variations regarding the content of major and
minor dog allergens. Int Arch Allergy Immunol. 2011;154:258-
263.

12.  Casset A, Mari A, Purohit A, Resch Y, Weghofer
M, Ferrara R, et al. Varying allergen composition and
content affects the in vivo allergenic activity of commercial
Dermatophagoides pteronyssinus extracts. Int Arch Allergy
Immunol. 2012;159:253-262.

13. Larenas-Linnemann D, Rodriguez-Pérez N, Luna-Pech JA,
Rodriguez-Gonzalez M, Blandon-Vijil MV, Del-Rio-Navarro
BE, et al. Compromising between European and US allergen
immunotherapy schools: Discussions from GUIMIT, the
Mexican immunotherapy guidelines. World Allergy Organ J.
2020;13:100444.

STATUS OF THE COMPOSITION OF ALLERGENIC
EXTRACTS FOR SKIN TESTING IN UKRAINE AND
THE WAYS TO OPTIMIZE IT

Gogunskaya LV'., Zaikov S.V'., Tkhorovskyi M.AZ,
Plykanchuk O.V2, Bogomolov A.Ye’.

IState  institution, O. S. Kolomiychenko Institute of
otolaryngology of National Academy of Medical Sciences of
Ukraine.

2Shupyk National Medical Academy of Postgraduate Education,
Kyiv, Ukraine.

3National Pirogov memorial medical university, Vinnytsya,
Ukraine.

Abstract. Objective was to to analyze the protein components
of extracts of diagnostic allergens made in Ukraine in order to
determine the next steps for their standardization.

Materials and methods. Electrophoresis in polyacrylamide
gel was used to obtain electrophoregrams of Acarus siro,
Dermatophagoides farinae, Dermatophagoides pteronyssinus,
Alnus glutinosa, Betula pendula, Carpinus betulus, Ambrosia
artemisiifolia, Artemisia absinthium, Dactylis glomerata,
Festuca pratensis, Helianthus annuus, Lolium perenle, Poa
pratensis, Secale cereale, Zea mays, cat hair, dog hair, sheep
allergens, and allergen of feather pillows. The official site for
the systematic nomenclature of allergens approved by the World
Health Organization and the International Union of Immunological
Societies was used to identify allergenic components.
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Results and discussion. Analysis of the data shows that 14
out of 20 (70%) of our studied allergen extracts contain ballast
non-allergenic protein. In some cases (for example, for mite
allergens, ragweed), this non-allergenic protein is able to mask
the major protein components of allergens. For most of the
studied extracts, the major components were clearly detected.
Most of the studied extracts, in addition to major, also contained
minor components, forming a "cocktail" of each individual
allergen. However, as we mentioned earlier, non-allergenic
ballast proteins can be a serious problem in the existing scheme
of standardization of extracts by protein units of nitrogen,
because such standardization actually calculates the total
amount of protein per unit volume of extract.

Keywords. skin prick testing, allergen extract, standardization

COCTOSIHHUE COCTABA AJUIEPTEHHBIX
9KCTPAKTOB JJIs1 KOKHOT'O TECTUPOBAHMNS
B YKPAUHE U CITIOCOBBI ETO OIITUMU3ALINN

N.B. I'orynckas', C.B. 3aiikos?, A.E. BoromoJios®

'Tocyoapcmeennoe yupesicoenue «Hncmumym
omonapuneonozuu um. O.C. Konomutivenko HAMH Ykpaunwl

’Hayuonanvnas mMeouyunckas axademusi nOCieouniomMHo20
obpazosanusi um. I1LJI. Hlynuxa

S Bunnuyxuil HayuoHaIbHbLI MEOUYUHCKUT YHUBEDCUMEM UM.
H.U. I[1upozosa

Pe3rome

Heap wuccienoBaHMs 3aKiodanach B aHalM3e OEJIKOBBIX
KOMITOHEHTOB JKCTPaKTOB JHArHOCTHYECKHX aJUIEPICHOB,
MIPOM3BOINMBIX B YKpanHe, C [EIbIO0 ONpeIeNICHUS TATbHEHIINX
I1aroB T10 UX CTaH/IAPTH3ALNH.

Marepuaab 1 MeTOAbI. DiIeKTpodope3 BIOTHAKPHIAMUATHOM
reje ObUI WCIIONIB30BAaH JUISl MOJYYEHHs 3JIEKTpodoperpamMm
autepreHoB  Acarus  siro, Dermatophagoides  farinae,
Dermatophagoides pteronyssinus, Alnus glutinosa, Betula
pendula, Carpinus betulus, Ambrosia artemisiifolia, Artemisia
absinthium, Dactylis glomerata, Festuca pratensis, Helianthus
annuus, Lolium perenle, Poa pratensis, Secale cereale, Zea
mays, HIEpCTH KOIIEeK, IepcTH cobak, OBEl M aijiepreHa
nepeeBbIX moxyniek. OduuuanbHBIl caliT cucTeMaTHYeCKOn
HOMEHKJIATyphl ~ aJIEpreHoB,  0J00peHHOH  BcemmpHoii
OpraHM3aliell  3IpaBOOXpaHEHHUS W MeXAyHapOaHBIM
COI030M HMMMYHOJIOTHYECKUX OOIIECTB, HMCIOIB30BAJICS IS
HAEHTH(UKAINY aJICPreHHBIX KOMITOHEHTOB.

PesysabTaThl M o0cyskaeHne. AHaIN3 JaHHBIX NOKAa3bIBAET,
yro 14 u3 20 (70%) wuccienoBaHHBIX HAaMU 3KCTPAKTOB
QUIEPTeHOB  COJEpXXalM  OajulaCTHBI — HeaJUIepreHHBIN
Oenok. B HekoTopeIx ciydasx (Hampumep, ISl aljepreHoOB
KJjemield, aMOpo3un) 3TOT HeaUIepreHHbIH OeNoK CIocoOeH
MacKHpOBaTh OCHOBHBIE OEITKOBBIE KOMIIOHEHTHI AJIEPTEHOB.
Jns OONBIIMHCTBA M3YYEHHBIX OKCTPAaKTOB OBUIM YETKO
OIIpEAETeHbl  Ma)XOPHBIE  KOMIIOHEHTHI.  BOJBIIMHCTBO
W3YyYEHHBIX OKCTPAKTOB, IIOMHUMO Ma)KOPHBIX, COJEpKaIn
TaK)ke MHHOpPHBIC KOMIIOHEHTBI, OOpa3yromfe «KOKTEHIIb
JUISL KaXIOTO WMHAMBUAYyaJdbHOro ajuiepreHa. OnHako, Kak
MBI YIIOMHMHAlM paHee, HealJIepreHHble OajutacTHble Oenku
MOTYT OBITH Cepbe3HOI MpoOJIEeMOil B CyHIECTBYIOIIEH cxeme
CTaH/IapTU3alUU IKCTPAKTOB MO OENKOBHIM EIUHMIIAM a30Ta,
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HOCKOJBKY Takasi CTaHAApTU3alHs (aKTHIECKH PACCUUTHIBACT
oflee KOJIMYeCTBO OeNKa Ha eAUHUIYY 00beMa SKCTPAKTa.
KitioueBble €JI0Ba: KOXKHEIH IPYIK - TECT, SKCTPAKT aJIepreHa,
CTaHAApPTU3ALHS.
0.3. 3Mabl300s1, 1.3. Do03M302, 5.9. dMYMIMEM303
3960L  BgLbBOMgdIOLmMZOL  SeEgMgbol  9JuEH®SJEJdOL
09050296mdol  dymdscgmds 3GMo0bsdo s dobo
®330dobHozool Jgmm©gdo

1 bobgdfogm sfaligdegds ,MGMEWsMmObyMmEMmyool
0bLAHOEGHMBHOL Lob m.b. 3memdoBgbzm w3060l NAMS;
2 ©03mdoldgdymdo  gobsomegdol  gmmzbyero
L53g0E0bMm 935009805 9.f 3.¢0. 913035 3 30bogoL
Lobgemdol gem3bmero bsdgoobm Mmboggdlodg@o b.o.
3060M30

O99sx 999090

33930l doBsbo  oym 936506580  FoMImgdmero
0536mLEH031M0 5 gMH296930L 9 EModGHIOOL 30w M3z560
3003mbgbBHadol  sbsrobo oo  LEHbMEHOBsEoOL
d990mdo Bsdox gdol olioygbo.

Osbogrs o 390mEado. 3MmE053MH0wwsdool  ggwol
999 BHOMRMOHYHO 39000Yygbgdm©s s gMygbgdols
Acarus siro, Dermatophagoides farinae, Dermatophagoides
pteronyssinus, Alnus glutinosa, Betula pendula, Carpinus
betulus, Ambrosia artemisiifolia, Artemisia absinthium,
Dactylis glomerata, Festuca pratensis, Helianthus annuus,
Lolium perenle, Poa pratensis, Secale cereale, Zea mays, c3dol,
3H3M0L 5 399390l B5¢0dob sEgebo. segeygbgdols
oL@ Mo Bm3gb3as@Hol MBO05WYHO
30953900,  HMIJog  ©IHI0FIOULWd  X9BWIE30L

dbngwom  meybobogoolbs ©s  03Mbmermaom®o
LoBMYP5MYdIB0L  LogMmsdmMobm  303doMol  dogo,
3°9m0Yy9gbgdms 3 gMH9bmo 3M33mbgb3Hgdol
0953 0530300900LmM30U.

090929090 ©s ©oL3MLos. dmbo3gdms sbserobo 39690,
60 Bggbl dog® Tglfogrowo 20 (70%) swgygbols
99bGHH0dBH0sb 14 Fg0393L doOLEOL 9165 gMHA96ME
36OMmGHobl.  bmyogmo  Fgdmbggzedo  (sgowomo,
3303900l 3eg96900LmM30L, 53dMMDBOosL), 50
36155¢0gM9699 300l 990 IGIGML 5¢gMyqbgdols
doMOMOO  (30M3560  3MI3MbgbBgdo.  Fglfogwrowo
93LGH®ogdBHgdoL d9E9LemdOLMZOL, doMOMSQO
3003mbgbBHado  boms 0gm  0rbEH0R0E0MYdMEO.
dgbfogmomo  9duEHEoegd®gdol  MAgGHgLmds, oMo
doMomooLY, 81939 F90393®s I306Mg  3MI3MbY6EJOL,
HmImgdog 436056 "30dBHgowl” MOMMI)E0
0603000 5egMygbolimzol. mI3s, MrMYMmOE3
339 903600690, 565596960 BoEslGHWIMO OO0
d90d@gds 0gmb LByBoMmBMEo 3OHMdGds 9JuEHModGgdoL
UEoboMGH0Bgool dodobstyg bdqdsdo gowol sHm@ob
9ONINWGI0om,  BoEYb  sbgmo  LEBIMEBIE0S
Moo 030l 300l F0E0sh  Mom©YbmdSL

93bGH®sgdBHob 9M0gMEo FEMELMBO.
153356dM boEY39d0: 3960l BomJmgsb0 EgbEo, segMagbol

93G®9dBH0, LEGHBIOEODGOY.
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