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Background and objectives. The prevalence of allergic dis-
eases, including of alimentary genesis is rapidly growing
worldwide. Thus above 20 % of the European population suf-
fers from various types of allergies [6]. According to the latest
studies, alimentary allergy is recorded in millions of people
(about 1 — 2 % of the world population), and has become a
pandemic of the XXI century. It is of some interest to observe
that the frequency of food sensitization is significantly higher
among children during the first years of life, and is about 6 %
under the age of 3 years and gradually decreasing during the
first decade of life [1].

At present, one of the recognized effective methods of
alimentary allergy management is a diet with the elimination
of products which cause its development. However, taking
into account the exceptional significance of fresh fruit for
maintaining all-round good health and preventing the devel-
opment of various diseases, it becomes increasingly evident
that their forced exclusion from the diet can have quite a
negative impact on the quality of patients’ life, suffering
from allergies. [5]

Despite the fact that orange is widely recognized as one of
the most allergenic products, the Russian and Ukrainian sci-
entific publications practically lack the studies related to the
detailed description of its sensitization. National test systems
for diagnosing IgE-antibodies to the full orange allergen
extracts and for detecting sensitization to its specific antigens
have not been developed so far.

The purpose of this research is to investigate frequency and
peculiarities of age sensibilization to the amount of orange
antigen by identifying IgE of specific antibodies among
patients with allergic background.
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Materials and Methods

We selected and examined serum of 235 patients aged from
7 months to 78 years with an allergic background who com-
plained of frequent development of various allergic reactions,
mainly atopic dermatitis, urticaria, etc.

All the patients were divided into three age groups: patients
younger than 5 years old, patients from 5 to 10 years of age,
patients up to 10 years old and over (the group under the age
of 2 has not been studied separately because of the small num-
ber of patients in this category). According to the preliminary
analysis, the identifying of 90 % of sensitization to orange
allergens with the group of patients under 5 years of age and
50 % of sensitization in the group of 10 year-old patients and
over was expected. Therefore considering the presence of the
3 test groups the level of significance of 1% and the power of
90 % were set. Consequently, we calculated a sufficient sam-
ple size, which amounted to 32 persons in each group.
Accordingly, the number of individuals under the examina-
tion in the age groups made up: patients under 5 years of age
— 38 persons, patients from 5 to 10 years old — 37 persons, 10
year-old patients and over —160 persons.

Each group of patients was singled out by levels of total IgE
and specific IgE levels to orange. Total IgE levels were inves-
tigated in 161 patients using enzyme immunoassay system
“TOTAL IgE» produced by LLC “Don Ukrmed” Donetsk.
The specific IgE levels detection to complex of allergens to
orange in serum of patients were performed using the first
national test-system of the fourth-generation “ORANGE -
IgE” of LLC “Ukrmed Don”, Donetsk. The detailed charac-
teristic of enzyme immunoassay system is presented in
Table 1.




Table 1
The characteristic of enzyme immunoassay system
for the content detection of specific IgE to orange
allergens produced by LLC «Don Ukrmed» Donetsk
Ne Options Characteristic
1. Method principle ELISA
2. The total time of the analysis 3 h 30 min
3. Measurement range 1U/ml 0-100
4. Optical density range 0,04 - 3,50
B Sensitivity, [U/ml 0,1
6. Coefficient of variation not > 5 %
7. Serum volume for research 100 pl
in doubles

Statistical analysis was performed using the licensed pro-
gram MedStat. The frequencies of the age-specific sensitiza-
tion distributions to complex of orange allergens were investi-
gated. Multiple comparisons of age distribution frequencies
were performed using the criterion x-square and Maraskulio
- Lyah - Guryanov procedure. Moreover, median, median
error, right and left borders of the 95 % confidence interval of
the values of specific IgE to orange were calculated in each
age group and for the total sample using the numerous
amounts of comparisons data for those parameters. Using the
Kruskal-Wallis one-way analysis of variance by ranks test and
the Dunn’s test multiple comparisons of the data indexes were
performed. Additionally, the correlation coefficient between
total IgE levels and levels of specific IgE-antibodies to orange
both for the whole sample and in certain age groups was cal-
culated by the Kendall's method.

Results and discussion

Regular consumption of fresh fruit and vegetables is generally
accepted as the basis of a daily diet and promotes both an
improvement of a general state of the human health and the
prevention of developing of certain diseases. There are numerous
studies that have found a correlation between the consumption
of fresh fruit and the decrease in the frequency of cardiovascular
diseases, asthma, diabetes, and cancer pathology [4]. This is the
case not only due to good nutritional quality of fruit associated
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with the presence of vitamins, minerals and dietary fibers but also
because of the “non nutritional” component which has an
increased content of secondary metabolites (phenols, flavonoids,
carotenoids) performing an important role of an antioxidant [4].

Oranges as one of the most widely consumed fruits are
included in the diet year round both worldwide and in our
country. This information apparently led to the fact that
orange is registered as one of the most allergenic products of
plant origin. [4] It should be pointed out that this fruit may be
the cause of both nutritional allergies and the development of
atopic reactions like hay fever. [4]

Of 235 investigated patients in 151 patients diagnostically
significant levels of specific IgE- antibodies to orange were
detected in the serum, the allergy occurrence to this product
was laboratory confirmed in (64.26 + 3,13) % of patients.

Multiple comparisons of sensitization frequency to orange
allergens for 3 groups showed a statistically significant differ-
ence at a significance level p < 0,001 and was conducted by
using the criterion 7-square. While conducting the
Maraskulio-Lyah-Guryanov procedure to assess age-specific
differences in the distribution of the frequency detection of
diagnostically significant levels of specific antibodies of class
E (Table 2), a significantly higher sensitization frequency in
the group of patients under 5 years of age comparatively to the
group of patients of 10 years of age and over (p < 0,001), and
in the group of 5 to 10 year old patients in comparison with
the group of 10 year-old patients and over (p < 0,002) was
revealed. This result confirms the research data obtained in
previous studies according to which the food sensitization
frequency is significantly higher in childhood and decreases
during the first decade of life [4].

The Kruskal—Wallis one-way analysis of variance by ranks
test showed the occurrence of significant difference in the 3
treatment groups (p <0,001). In addition, by the Dunn's test
criterion, statistically significant differences in the levels of
specific IgE to the antigens to orange were found in the
groups with patients under 5 years of age and from 5 to
10 years old (p <0,05), from 5 to 10 year-old patients and
patients of 10 years of age and over (p <0,05), from 5 to
10 year-old patients and patients of 10 years of age and over
(p <0,01) (Table 3).

On the other hand, the significant (p <0.01) direct correla-
tion between the values of total IgE levels and specific IgE-
antibodies to orange (tau = 0,305) for the full sample has been

Frequency detection of specific IgE antibodies to allergens of orange in individuals of various age groups

Table 2

Specific weight of children with various levels of IgE antibodies
Ne Age groups Sensitization absence Sensitization TOTAL
Ne % Ne % Ne %
1. under 5 years 3 7,89+4,37 35 92,11+4,37 * 38 16,17+2,40
2. 5-10 years 6 16,22+6,06 31 83,78+6,06 ** 37 15,74+2,38
3. Over the age of 10 years old 75 46,88+3,95 85 53,12+3,95 160 68,09+3,04
4. TOTAL 84 35,74+3,13 151 64,26+3,13 235 100,00+0,00

Note: * — significant differences with group over the age of 10 years old (p < 0,001); ** — significant differences with group over the age of 10 years old (p < 0,002).
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Table 3
The levels of specific IgE to the antigens of orange in individuals of various age groups
Ne Age groups nu:::aer median median error 95% CI
1. under 5 years old 38 0,26*,** 0,04 0,24; 0,31
2. 5-10 years old 37 0,21*** 0,08 0,18; 0,25
3. Over the age of 10 years old 160 0,37 0,05 0,33; 0,39
4. TOTAL 235 0,32 0,04 0,30; 0,34

*** — significant differences with group over the age of 10 years old (p<0,01).

Note: Cl — confidence interval; * — significant differences with group over the age of 10 years old (p<0,05); ** — significant differences with group over the age of 10 years old (p<0,05);

found. In the groups of patients of from 5 to 10 years old and
from 10 years old and over that correlation turned out to be
observed (tau = 0,260 with p = 0.04 and tau = 0,347 with p <
0.01 respectively) while in the group of patients under 5 years
of age it was not revealed.

It is noteworthy that in the present study the orange antigen
- Cit s 1 was isolated by the affine chromatography method. It
is common to differentiate between three major orange aller-
gens currently. They include Cit s 1 — herminoid protein, Cit
s 2 — profilin [3], and Cit s 3 — pan allergens member of the
family of protein - carrier lipids [4]. Cit s 1 is a glycoprotein
with a molecular weight of 24 kDa.

It should be noted that the allergen can be represented by
different isoforms with molecular weight of 20 to 120 kDa [6].
According to quite a few clinical studies data sensitization to
Cit s 1 was detected in 78 % of patients with confirmed allergy
to orange [1]. The biological activity of the allergen in the
fruit has not been sufficiently investigated yet, but it is con-
firmed that Cit s 1 is one of the major allergens of orange. It
shows high reactivity in vitro by glycans forming the main
IgE-epitopes [4]. Thereby, the discovery of this allergen offers
new prospects for the development of modern national test
systems for the diagnostics of specific sensitization to this
molecular allergen.

Conclusions

1. Thus we have found that the frequency of specific allergy
to orange among individuals with allergic background is quite
high and amounts to (64.26 £ 3.13) %.

2. Analysis of the age distribution of specific IgE-antibodies
levels to orange revealed the presence of significantly higher
sensitization frequency in the group of patients under 5 years
of age as compared to the group of 10 year-old patients and
over (p < 0,001), as well as in the group of patients from 5 to
10 years of age as compared to the group of 10 year-old
patients and over (p < 0,002). A statistically significant differ-
ence of specific levels of IgE-antibodies was found in each of
the three age groups.

3. It was found that there is a direct significant correlation
between the values of total IgE levels and specific IgE - anti-
bodies to orange (tau = 0,305, with p < 0.01) that was revealed
in the groups of patients from 5 to 10 years of age (tau = 0,260
with p = 0.04) and in the group of 10-year-old patients and
over (tau = 0,347 with p < 0.01), but in the age group under 5
years old it was not available.
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4. The data obtained from the study confirm the purpose
and the potential use of specific sensitization to orange aller-
gens of the first national test of the fourth generation systems
for diagnostics both in public health and in further research.
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AIATHOCTUKA CMNEUN®DIYHUX IgE-AHTUTIN
[0 ANENbCUHY Y OCIB PIBHOIO BIKY

0. C. Ipunyyskuii, H. b. Abuseazinosa,
K. €. Tkauenko, A. A. Ily3ix

Pe3siome

Beryn. Jlosedero, wo 6ausvko 20 % acumenie €eponu cmpasicoaroms
Ha PIBHOMAHIMHI anepeiyHi 3ax80pi8aHHs. Aneabcunu € 00HUMU 3 Hali-
Oinbuwl 8XCUBAHUX (hpYKMi6 ma 6x005mb 00 pauioHy Xap4y8aHHs 8 YCbomy
ceimi ma Hawiil depxcagi 6npodosic Uinoeo poky. AneabCuHu 86axicaomo-
¢ O0HUMU 3 HQUOINbUW anepeeHHUX NPoOYyKMie Xap4y8aHHs POCAUHHOSO
noxodxcenus. O0HuM 3 20106HUX anepeerie aneavcury € Cit s 1.

MeTo10 ybo2o docaidncerus € onuc yacmomu cexcubinizayii do anep-
2eHi6 aneabCUHy y pI3HUX BIKOBUX epYNax 3 6uUsHaveHHsM pieHie IgE-
anmumin 00 GUWEHA38AHUX ANeP2eHi8 3a 00NOMO20I0 NePUIUX BIMYU3HS-
HUX IMYHOepMeHmHUX mecm-CUCmeMu Yemeepmo20 NOKOAIHHS.

Marepianu Ta MeToam. Aemopamu docaidxcero cuposamku 235 nayi-
e€Hmie y eiyi 6i0 7 micayie 0o 78 pokis, wjo manru oOmsiceHull arepeiyHuil
anamues. Busnauenns pisnie 3azanvnoeo ma cneyughiurnozo IgE do anep-
2€Hig aneabCuHy nPo8ooUA0Cs 3a 00NOMOOI0 NePULUX BIMHYUZHAHUX IMYHO-
hepmenmuux mecm-cucmemu uemeepmoeo noxkoainua («Yikpmed-Zon»,
Joneyvk, Ykpaina). Cmamucmuyna 006pobka Oanux 0yra 6UKOHAHA
3 BUKOPUCIMAHHAM AiyeH3ilinoi npoepamu «MedStat» (Honeyvk, Yipaina).
3ei0H0 3 nonepeOHiM aHanizom 6yA0 8USHAYEHO, W0 po3mip eubipku n = 32
051 KOJCHOT 3 2pyn € 00CmamHim 0as 8UA8Y Pi3HUYI y Hacmomi eunaokie




3 90 % nomyxcuicmio na 1 % pieni snauywocmi. /las nognoi eubipku ma
KoxcHOi 3 mpvox docaidncysanux epyn (1 — 38 ocio y eiyi 6id 7 micayie
0o 5 pokie; 2 — 37 oci6'y eiui 6id 5 pokis 0o 10 pokie; 3 — 160 oci6 y eiyi
6id 10 pokie do 78 pokig) 6ya0 po3paxosarno mediany, nomuiky medianu,
npasuii ma aiguii aimimu 95 % dosipuoco inmepeany. Muoxcunni nopig-
HAHHA Y YUX MPbOX 2PyNax npoeoouay 3 6UKOPUCMAHHAM PAH208020 OOHO-
hakmoproeo ananizy Kpyckanra—Yonnica ma kpumepiro Jauna. Taxoxc
npoeooUNUCS MHONCUHHI NOPIGHAHHS YACMOMU CeHcubinizayii y pisHux
sikosux epynax. Kpim moeo, 6yn0 nposedero kopeasyiiHuii ananis, cnps-
MOBAHULL HA BUABACHHS MOJICAUBO20 36 3Ky Midc 3aearbHum IgE ma cne-
yugivnum IgE y pisnux 6ikosux epynax 3 8UKOpUCMaHHAM KoeQiyichmy
Kenoaana (tau, p < 0,05).

Pesyabratu Ta oOrosopemus. Jiaenocmuuno 3nawywii pieni IgE
00 anepeenie aneavcuny 6yn0 euznaueno y (64,26 + 3,13) % nauicnmis.
YQucnenni nopiHARHA yacmomu euAgUAYU Pi3HULUI0 Midc nepuioio (92,11 +
4,37) i mpemovoro (53,12 £ 3,95) epynamu na pieni snauyuwocmi p < 0,001
ma mixc opyeoro (83,78 = 6,06) i mpemvoro (53,12 = 3,95) epynamu
Ha pieni 3uauywocmi p < 0,002. Paneosuii 00HOGAKmMOpHULl aHaniz
Kpyckanra—Yonanica euseus nasgnicmos 00cmogipHoi pisHuyi y pieHsx cne-
yugpiunoeo IgE (p < 0,001). Kpumepiii Jlanna makoxc nokaszas 0ocmogip-
HY pi3HUYo mixc nepuioro ma dpyeotro epynamu (p < 0,05), mixnc nepuioro
ma mpemuvoio epynamu (p < 0,05) ma mizxc Opy2oio ma mpemovoro epynamu
(p <0,01).

Jlocmogipruii npsamuil Kopeaayiiinuii 36’430k mixc 3aecarvhum IgE ma
cneyugpiunum IgE do anmueenie aneavcuny 0yn0 3HaiideHo y 3aeanvHii
suobopyi (tau = 0,305, p < 0,01), dpyeiii (tau = 0,260, p = 0,04) ma mpe-
mitl gikogux epynax (tau = 0,347, p < 0,01). Ha dodamox y gikosiii epyni
6i0 7 micayie 00 5 pokie makuii 6’430k 0y6 8i0cymHim.

BucHoBKH. Bukopucmarus 0as diaeHocmuku cneyu)iunoi cencubini-
3auii 00 anepeeHie aneabCuHy Nepuiux GIMHYUZHAHUX MeCm-CUCeM Hen -
6€pmMo20 NOKOAIHHA € doyinbHum ma nepcnekmuenum. Ompumani pe3yno-
mamu Mojcymo Oymu GUKOPUCMAHI SK Y MeOUdHil npakmuui, max
i 6 Haykosii pobomi 3 Mmemor 800CKOHANeHHA 0iaeHOCMUKU ceped nayi-
€HMIB, CeHCUOINIZ08AHUX 00 ANENbCUHY.

KumouoBi cioBa: cneyugivnuii IgE, arepeis, aneavcun.
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DIAGNOSTICS OF SPECIFIC IgE-ANTIBODIES TO ORANGES
IN INDIVIDUALS OF VARIOUS AGES

A. S. Prilutskiy, N. B. Abylgazinova,
K. Y. Tkachenko, A. A. Puzik

Summary

Introduction. It is known that above 20 % of Europeans suffer from
various allergies. Oranges as one of the most widely consumed fruit being
included in the diet year round both worldwide and in our country. Orange
is registered as one of the most allergenic products of plant origin. One of
the major orange allergen is Cit s 1.
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The purpose of this research is to describe the frequency of sensitization
to orange allergens in the different age groups using the first national
ELISA test systems of the fourth generation for the detection of IgE-
antibodies to the above mentioned allergens.

Material and methods. We investigated the serum of 235 patients aged
from 7 months to 78 years with allergic background. The level detection of
total and specific IgE to the orange allergens was carried out using the first
national ELISA test systems of the fourth generation («Ukrmed-Don»,
Donetsk, Ukraine). Statistical analysis was performed by the licensed
program «MedStat> (Donetsk, Ukraine). According to the preliminary
analysis the sample size being n = 32 in each group was sufficient to detect
the difference of occurrence frequency at a power of 90 %, for significance
level of 1 %. Both for the total sample of specific IgE and for the three
different age groups (the first group — 38 persons 7 months to 5 years old;
the second group — 37 persons 5 to 10 years old; the third group — 160
persons 10 to 78 years old), the median, the median error, left and right
limits of confidence interval of 95 % were calculated. Numerous data
comparisons for those three samples were performed due to the one-way
analysis of the Kruskal-Wallis one-way analysis of variance by ranks and
the Dunn’s test. Multiple comparisons of occurrence frequency of
sensitization were performed.

The correlation analysis aimed at revealing possible links between total
IgE and specific IgE in the different age groups using the Kendall’s rank
correlation coefficient (tau, p < 0,05) was carried out.

Results and discussion. Diagnostic relevant levels of IgE to the orange
allergens were detected in (64,26 = 3,13) % of patients. Multiple
comparisons of occurrence frequency revealed the differences between the
first group (92,11 * 4,37) and the third (53,12 = 3,95) age group at
significance level p < 0,001 and between the second (83,78 £ 6,06) and
the third (53,12 £ 3,95) age group at significance level p < 0,002. The
Kruskal-Wallis one-way analysis of variance by ranks test revealed the
significance differences of specific IgE levels (p < 0,001). The Dunn'’s test
also showed significance differences in the first and the second age groups
(p < 0,05), in the first and the third age groups (p < 0,05) and in the
second and third age groups (p < 0,01). The significant direct correlation
link between total IgE-antibodies and specific IgE-antibodies to the
orange antigens was found in the total sample (tau = 0,305, p < 0,01), in
the second (tau = 0,260, p = 0,04) and the third age groups (tau =
0,347, p < 0,01). The significant correlation link in the first age group
(7 months to 5 years old) was not found.

Conclusions. The diagnostic benefit of specific sensitization to orange
allergens of the first national test-systems of the fourth generation is
reasonable and promising. The obtained data may be used both in medical
practice and in further research for diagnostic improvement among
sensitized patients to orange allergens.

Key words: specific IgE, allergy, orange.
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