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Aim: to study the functional activity of blood eosinophils in patients with Opisthorchis felineus (O. felineus) invasion.
Material and methods. A total of 328 patients with O. felineus invasion (120 men and 208 women, mean age —
40.3 years) and 34 practically healthy people (14 men and 20 women, mean age — 41.1 years) aged 18 to 70 years
were examined. The main method for diagnosing opisthorchiasis was the determination of eggs or bodies of adult
parasites in the duodenal contents and/or feces, which was used in all 328 patients with opisthorchiasis. All patients
underwent a complete blood count and biochemical blood test, esophagogastroduodenoscopy and ultrasound ex-
amination of the abdominal organs. The study of the functional activity of blood eosinophils was carried out in 42 pa-
tients with opisthorchiasis and 34 healthy individuals from the control group by chemiluminescent analysis with the
measurement of the intensity of production of reactive oxygen species in spontaneous and zymosan-induced reac-
tions in lucigenin- and luminol-dependent processes.

Results. The frequency of eosinophils in the complete blood count above 5 % in the examined patients with opist-
horchiasis was 19.5 %. An increase in the content of eosinophils in the blood in patients with opisthorchiasis was as-
sociated with an increase in the frequency of complaints of pain in the right hypochondrium, pruritus, skin rashes, an
increase in the proportion of leukopenia and neutropenia, an increase in the level of gamma glutamyl transpeptidase
in the blood, and an increase in the frequency of ultrasound signs of cholecystitis. At the same time, a pronounced
increase in the functional activity of blood eosinophils, determined by the chemiluminescent method, was observed
in patients with O. felineus invasion.

Conclusions. Patients with O. felineus invasion with an increase in the content of eosinophils in the blood due to the
likelihood of an aggressive course of the pathology deserve close attention of practitioners with the need for a thor-
ough comprehensive examination, including immunological methods.
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Matepuan u metopabl. Becero 6110 o6cnenosaHo 328 60nbHbIX ¢ MHBaduel O. felineus (120 MmyxynH n 208 eH-
LWVH, cpegHuiin Bo3pacT — 40,3 roga) v 34 npakTnyeckn 340p0oBbix Yenoseka (14 My>uUmH 1 20 XEHLLMH, CpeaHni
Bo3pacT — 41,1 roga) B Bo3pacte o1 18 0o 70 net. OCHOBHbIM METO40M ANArHOCTUKN ONNCTOPX03a ABSANOCH Onpe-
JesleHne auvL, Uiy Ten B3POCIbIX NapasnuToB B AyO4eHaIbHOM COLEPXUMOM U/Uin B Kase, KOTOPOoe NMPUMEHSAN0Ch
y Bcex 328 nauueHToB C ONMMCTOPX030M. Bcem naumeHTam BbIMOJIHANUCH KIIMHUYECKUI 1 BUOXUMUYECKUI aHanum-
3bl KPOBU, 330aroracTpoAyoaeHOCKONUS 1 ybTPa3BYKOBOE MCC/Iel0BaHME OpraHoB 6ptoLuHoi nonoctu. Mccne-
[oBaHne GYHKLMOHANbHOW akTUBHOCTU 303MHOMUIOB KPOBU ObII0 NpoBeaeHo 42 60J1bHbIM ONMUCTOPX030M 1 34
300POBbIM N1LAM U3 rPYMMbl KOHTPOJIS METOLOM XEMUTIOMUHECLLEHTHOIO aHanm3a ¢ USMepeHneM MHTEHCUBHOCTU
BbIpabOTKM aKTUBHbIX POPM KMCNOPOAA B CIOHTAHHOM 1 3MO3aH-VMHAYLIMPOBAHHOM pPeakuumy B IOLUIEHVH- 1 Jt0-
MVHOJ1-3aBUCUMBIX MPOLLECCax.

PesynberaThl. HacToTa BbiSiBAEHUS 303MHOGUINN Y 06CNen0BaHHbIX 60JIbHLIX ONMCTOPX030M cocTaBuna 19,5 %.
MoBkILEeHVEe coaepXaHns 903MHOMUIOB B KPOBM Y 60JIbHBLIX ONMUCTOPX030M ObINI0 aCCOLMMPOBAHO C YBESIMYEHVEM
4acToThl Xanob Ha 6051 B NpaBoM Nnoapebepbe, KOXHbIV 3y, KOXHbIE BbIChINAHWS, YBEIMYEHNEM [0 IEAKONEHNN
1 HENTPOMEHUU, NOBbLILLEHNEM YPOBHS raMmmMa-riyTaMuaTpaHcnenTuaasbl B KDOBU U 4aCTOThl YIbTPA3BYKOBbIX MPU-
3HaKkoB xoJsieuncTuTa. Bmecte ¢ aTum y nauneHToB ¢ HBasuel O. felineus Habnoaanochb BbipaXeHHOE MOoBbILLIEHME
OYHKUMOHAIbHOW aKTUBHOCTU 303UHOMWUIIOB KPOBU, ONMpPeaesiaeMon XeMUITIOMUHECLLEHTHLIM METOA0M.

BeiBoabl. [MNpun nHBasum O. felineus naumeHTbl U 303MHOGUEN KPOBM UMEIOT BoNiee arpecCuUBHOE TeYeHME 3a-
6oneBaHus.

KnioueBbie cnoBa: Opisthorchis felineus, 303nHOGWbI, GYHKLMOHANbHASA aKTUBHOCTb, XEMUTIOMUHECLLEHLMS
KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.
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One of the most interesting achievements at pres-
ent time is the study of the eosinophils role in
the pathogenesis of functional dyspepsia. The cur-
rent meta-analysis identified 22 studies, including
1108 patients with functional dyspepsia and 893
control group people. There was a clear increase
in the number of eosinophils (p = 0.0001) and
mast cells (p = 0.0001) in patients with functional
dyspepsia [12]. All of the above determines the
relevance of studying the functional activity of
blood eosinophils in patients with O. felineus in-
vasion.

Introduction

Opisthorchiasis is a global health problem.
Opisthorchis viverrini and Clonorchis sinensis
determined in 45 million people in the countries
of Southeast and East Asia [1]. Opisthorchis fe-
lineus (O. felineus) invasion is diagnosed in 10—
15 % of the endemic foci population in Russia
[2]. The role of opisthorchiasis in the development
of cholangiocarcinoma is currently being actively
studied [5]. European Association for the Study
of the Liver (EASL) emphasized the importance
of O. felineus in the genesis of liver cirrhosis and
cholangiocarcinoma in a review about the role of
parasites in the development of pathology [3]. In
a modern Russian study carried out in the Tomsk
Oblast and Khanty-Mansi Autonomous Okrug,
the authors found a strong association between
O. felineus invasion and cases of cholangiocarci-
noma (p = 0.008) [4].

It is known that the innate immune system,
including basophils, eosinophils, dendritic cells,
neutrophils, and monocytes, is a key system regu-
lating the host’s defense against helminths [6, 7].
In recent years, interest in eosinophil pleiotropism

Materials and methods

The work was carried out on the basis of the
therapeutic department of the clinic of the Federal
Research Centre “Krasnoyarsk Science Centre” of
the Siberian Branch of Russian Academy of Sciences,
Scientific Research Institute of Medical Problems of
the North, and the Gastroenterological Department
of the Krasnoyarsk Private Clinical Hospital “Russian
Railways-Medicine”. A total of 328 patients with
O. felineus invasion (120 men and 208 women, average
age — 40.3 years) and 34 practically healthy people

has increased sharply [8]. The role of eosinophils
is noted not only in the fight against some par-
asitic, bacterial and viral infections, the role of
these cells in the development of asthma, chronic
rhinosinusitis and some gastrointestinal disorders
is also discussed [9]. Considerable attention is
paid to discussing the diagnosis and management
of patients with eosinophilic esophagitis [10, 11].

(14 men and 20 women, average age — 41.1 years)
aged from 18 to 70 years were examined.

Inclusion criteria for patients with opisthorchiasis
were: 1) age from 18 to 70 years; 2) diagnosed chron-
ic opisthorchiasis; 3) signed informed consent.

The exclusion criteria from the study were:
1) age under 18 and over 70 years; 2) HIV infec-
tion; 3) oncological diseases; 4) chronic liver diseases
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of various etiologies (viral hepatitis, alcoholic liver
disease, non-alcoholic fatty liver disease, Wilson —
Konovalov disease, hemochromatosis, autoimmune
hepatitis, etc.); 5) tuberculosis; 6) pregnancy; 7) se-
vere chronic diseases of various organs and systems;
8) refusal to participate in scientific research.

The control group consisted of healthy individ-
uals who, during a preventive examination, did
not present gastroenterological complaints, did
not have severe chronic diseases of various organs
and systems, were characterized by normal com-
plete blood count and biochemical blood test, the
absence of markers for viral hepatitis, antibodies
to opisthorchiasis, and the absence of helminth
eggs in stool analysis for five consecutive days,
and denial of a history of alcohol abuse.

Clinical symptoms and anamnestic information
were studied in all subjects using a standard ques-
tionnaire developed on the basis of current inter-
national classifications [13]. The criteria for the
diagnosis of opisthorchiasis were the identification
of eggs or bodies of adult parasites in the duode-
nal contents and/or in the feces, which was used
in all 328 patients with opisthorchiasis. Chronic
opisthorchiasis was determined based on the du-
ration of O. felineus invasion for more than six
months according to anamnestic data.

Duodenal intubation was carried out after a
preliminary three-day preparation with restric-
tions in the diet of gas-forming foods, sweet, fatty
foods and after a 12-hour fast. Classically, three
portions of bile were obtained — “A”, “B” and
“C” (duodenal, bladder and hepatic), extracted
before and after stimulating the motor activity of
the gallbladder. To stimulate the motor activity
of the gallbladder, 30 mL of a 30 % solution of
magnesium sulfate was used. The study continued
throughout the expiration of the cystic portion
and another 15—20 minutes after the appearance
of the light hepatic portion. In each portion, the
volume and color were determined, and its macro-
scopic description was performed. Then microsco-
py of native bile smears was performed, 5—10 sam-
ples from all portions. Portions “B” and “C” were
considered the most informative. Also, during an
in-depth search, microscopy of bile sediment after
centrifugation was performed in order to increase
the efficiency of searching for opisthorchis eggs.

The examination of feces for the presence of
opisthorchiasis was carried out using the Kato
method — the thick smear under cellophane meth-
od. A thick smear is a layer of undiluted feces on
a glass slide, pressed under a sheet of thin hygro-
scopic cellophane, previously impregnated with
glycerin.

All patients underwent complete blood count
and biochemical blood test. A biochemical blood

test determined alanine aminotransferase (ALT),
aspartate aminotransferase (AST), gamma-glu-
tamyl transpeptidase (GGTP), glucose and total
bilirubin levels. All patients underwent esophago-
gastroduodenoscopy and ultrasound examination
of the abdominal organs.

A study of the functional activity of blood eosin-
ophils was carried out on 42 patients with opisthor-
chiasis and 34 healthy individuals from the control
group. The intensity of the production of reactive
oxygen species (ROS) in blood eosinophil cultures
was studied using chemiluminescent analysis. The
activity of lucigenin- and luminol-dependent spon-
taneous and zymosan-induced chemiluminescence
was determined. Primary ROS (superoxide anion)
were studied using lucigenin, and secondary ROS
(H,0,, -OH, HCIO) were studied using luminol.
Spontaneous chemiluminescence shows the basic level
of functional activity of eosinophils; upon stimulation
with zymosan, the reserve capabilities of the cells were
determined. Chemiluminescent activity was assessed
for 90 minutes on a 36-channel chemiluminescent an-
alyzer “CL3606” (Russia). The following characteris-
tics of the functional activity of cells were determined:
time to reach maximum (T _ ), maximum intensity
value (I ) and area under the curve (S) of chemilu-
minescence. The activation index (AI) was calculated
by the ratio of S in the zymosan-induced reaction to S
in the spontaneous reaction.

The study was carried out with the permission of
the local ethics committee of the Federal Research
Centre “Krasnoyarsk Science Centre” of the Siberian
Branch of Russian Academy of Sciences (proto-
col No. 4 of 08.02.2019). Each participant signed
an informed consent form for the examination, in
accordance with the World Medical Association
Declaration of Helsinki, which governs scientific
research.

Statistical processing of the research results
was carried out on a personal computer using the
Statistica (version 7.0) and SPSS v. 12.0 application
package. To analyze quantitative indicators, the medi-
an (Me) and interquartile range (C,.—C..) were calcu-
lated. The significance of differences between the indi-
cators of independent samples was assessed using the
nonparametric Mann — Whitney U test. To analyze
the statistical significance of differences in qualitative
characteristics, the calculation of the odds ratio (OR)
and confidence interval (CI) for the OR was used
(CI was determined using the Woolf logit method).
Differences were considered statistically significant at
p <0.05.

Results

As part of this work, we analyzed a fairly
large number of medical records of patients with
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O. felineus invasion (n = 328) in order to de-
termine the relationship between increased levels
of eosinophils in the blood and clinical and labo-
ratory manifestations. The frequency of detection
of blood eosinophilia (the content of eosinophils
in complete blood count is higher than 5 %) in
the examined patients with opisthorchiasis was
19.5 % (in men — 21.7 %, in women — 18.3 %;
OR = 1.24; CI: 0.71-2.16; p = 0.55). We did not
find an association of eosinophilia in the blood
with age of patients.

In patients with a blood eosinophil content
above 5 %, an increase in the frequency of pain
in the right hypochondrium, skin itching and skin
rashes was registered. A very interesting fact was
the establishment of a relationship between eo-
sinophilia with leukopenia and neutropenia. In
our previous works, we showed that patients with
O. felineus invasion have a decrease in the func-
tional activity of neutrophils in the blood [14,
15]. In this work, we demonstrated for the first
time the association of eosinophilia with leukope-
nia and neutropenia. Among other indicators, one
should highlight an increase in GGTP content and
a higher frequency of ultrasound signs of cholecys-
titis (thickening of the gallbladder wall of 4 mm
or more) in patients with an increase in the con-
tent of eosinophils in the blood compared to per-
sons with a normal leukocyte formula (Table 1).

The functional activity of eosinophils in the
luminol-dependent process was significantly
higher in patients with opisthorchiasis compared
to healthy individuals. The area under the curve
(S) for the spontaneous reaction in patients with
O. felineus invasion was 7.5 times higher, and
for the zymosan-induced reaction it was 15.4
times higher. It should be noted that the abil-
ity of eosinophils to produce reactive oxygen
species increased significantly in patients with
opisthorchiasis when stimulated with zymosan
(AI = 3.36) in comparison with healthy indi-
viduals (Al = 1.61; Table 2).

Similar regularities were determined in the
lucigenin-dependent process. The area under the
curve, which determines the total production of
reactive oxygen species, in patients with opis-
thorchiasis in comparison with healthy individ-
uals was 20.6 times higher in the spontaneous
reaction, and 11.4 times higher in the zymosan-
induced reaction (Table 3).

Thus, we obtained data according to which
an increase in the content of eosinophils in the
blood in patients with opisthorchiasis was associ-
ated with an increase in the frequency of com-
plaints of pain in the right hypochondrium, skin
itching, skin rashes, an increase in the proportion
of leukopenia and neutropenia, an increase in the

level of GGTP in the blood and an increase in
the frequency of ultrasound signs of cholecysti-
tis. At the same time, a pronounced increase in
the functional activity of blood eosinophils, de-
termined by the chemiluminescent method, was
observed in patients with O. felineus invasion.

Discussion

Eosinophils are myeloid cells that develop in the
bone marrow in response to specific combinations
of transcription factors and cytokines. After dif-
ferentiation and maturation, eosinophils leave the
bone marrow, enter the bloodstream, and are rap-
idly recruited to peripheral tissues. Less than 1 %
of the body’s total eosinophil pool is found in the
bloodstream, where they constitute less than 5 % of
white blood cells. The vast majority of eosinophils
are found in the mucosa of the digestive tract [16].

Eosinophils are granulocytes and contain nu-
merous granules of varying composition. Cationic
granule proteins mediate most of the cytotoxic
effects of eosinophils, play a role in host defense,
and promote inflammation. Eosinophil peroxidase
generates reactive oxygen species, which also con-
tribute to cytotoxicity. Eosinophil granules contain
cytokines, chemokines, growth factors and lipid me-
diators that are selectively released in response to
various stimuli [17].

The classical function of eosinophils was con-
sidered to be the fight against helminths and
participation in allergic processes [18]. When
helminth larvae migrate in tissues, an immune
response develops, which leads to the expansion
of eosinophils and the production of IgE type im-
munoglobulins. IgE antibodies bind to the target
antigen and activate eosinophils, which release
cytotoxic substances [19].

The last 20 years have been marked by a change
in ideas about the functions of eosinophils. The in-
volvement of these cells in immune homeostasis has
been described. These cells are able to modulate
the functions of B cells, plasma cells and T cells,
and participate in the regulation of the intestinal
microbiota [20]. A number of modern studies have
established the pathogenic role of eosinophils in the
development of some diseases. The role of eosino-
phils has been studied particularly well in patients
with bronchial asthma. Early studies demonstrated
that total eosinophil count reflects asthmatic activ-
ity and is useful for steroid dose adjustment [21].
Subsequently, the relationship between the num-
ber of eosinophils in the blood and sputum and the
severity of asthma was verified [22]. A study in
2002 showed that a therapeutic approach target-
ing eosinophilic inflammation resulted in optimal
asthma treatment outcomes [23]. Subsequently,
when studying a cohort of 130,000 patients in the
UK, the authors demonstrated that the number
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Table 1. Clinical and laboratory parameters in patients with opisthorchiasis depending on the

content of eosinophils in the blood

Tab6auua 1. Kmianko-sa6opartopHble MOKa3aTe I Yy OOJbHBIX OMHCTOPX030M B 3aBUCHMOCTH OT CO-

JePKAHMS 903UHO(DUIOB B KPOBH

Eosinophils < 5.0 %
dosunoduavt < 5,0 %

Eosinophils > 5.0 %
dosunoduavt > 5,0 %

Parameter / IToxazamean (n = 264) (n = 64) O(I)III{'; Z(I:%p »
EO abs. / % EO abs. / % ’ ’
aée. ° aée. °

Pain in the right hypochondrium 0.44; 0.25—0.78;
Boau 6 npasom nodpedepue i 5,9 22 493 p = 0.007
Epigastric pain 1.41; 0.77—-2.58;
boau 6 sanuzacmpuu 20 . 1 288 p =0.32
Pruritus 0.44; 0.25—0.77;
Koxnwvil 3yo = 2 el A p = 0.007
Skin rashes 0.37; 0.21—0.64;
Koxnoie evicoinanus S g 59 e p < 0.001
Overweight (BMI > 30.0) 1.58; 0.66—3.79;
Ouxupenue (UMT > 30,0) 39 14.8 6 e p = 0.36
Leukopenia (< 4 x 109/L) 0.37; 0.17—0.79;
Jeuronenus (< 4 x 10°/1) 2 8.0 12 LSS p=0.02
Neutropenia (< 47.0 %) 0.39; 0.22—0.68;
Heiimponenus (< 47,0 %) 67 2 30 SR p = 0.001
Lymphocytosis (> 37.0 %) 1.32; 0.76—2.28;
Jumpouyumos (> 37,0 %) 134 20.8 28 43.8 p=0.39
ITosbrmennsrit yposeasb AJIT 0.60; 0.28—1.30;
Elevated ALT levels 20 g2 o L3dE p=0.32
Elevated AST levels 0.54; 0.22—1.34;
IHosviwennviti yposenv ACT 1 B 7y 0 p=0.33
Increased GGTP 0.28; 0.14—0.55;
Hoeviwennas I'TTIT 24 2l 17 2868 p < 0.001
Increased serum glucose
Ilosviuennas 22110034 6 Cbl8OPOMKE : : p =0.42
kpoeu (> 6,1 mmonv,/ 1)
Flevated total t;ilirubin

>21.0 umol /L 0.83; 0.42—1.64;
Hosvrwennvil 06wutl 6urupyoum 47 et 1 A p=10.78
(=>21,0 mxmonv/ 1)

Hepatomegaly on ultrasound 0.64; 0.34—1.22;
TI'enamomezarus no Y3H = gt s 250 p = 0.26
Signs of cholecystitis on ultrasound 8 3.0 7 10.9 0.25; 0.09—0.71;
Ipusnaxu xoneyucmuma no Y3HU : : p =0.02
Biliary sludge on ultrasound 0.63; 0.33—1.19;
Bunuapnoui caadx no Y3HU 4 e 15 2500 p=0.23
Polyps in the gallbladder on ultrasound 31 117 5 78 1.46; 0.56—3.77;
Honunwvt 6 xenunom nysvipe no Y3HU ’ : p =05
Steatosis in the liver on ultrasound 21 8.0 9 31 2.21; 0.58—8.42;
Cmeamos 6 neuenu no Y3HU : : p=0.28
Peptic ulcer 2.43; 0.64—9.23;
Azeennas 601e3H 4 sed 2 <ol p=0.21

Note: the significance of the differences in indicators was calculated using the odds ratio; EO abs. — absolute eosinophil count;
OR — odds ratio; CI — confidence interval; BMI — body mass index; ALT — alanine aminotransferase; AST — aspartate
aminotransferase; GGTP — gamma glutamyl transpeptidase.
Ipumeuanue: TOCTOBEPHOCTb PA3JIMUNI MOKa3aTe/leil BBIYNCAEHA TPH TTOMOIIHN oTHOMIeHNs mancoB; OIIl — oTHOIIeH e MaHCOoB;

AN — nosepurenbubiii unrepsas; UMT — wungexc macceor tena; AJIT — amanunamunorpancdepasa; ACT — acnapratamuHo-

tpancdepasa; I'TTII — ramMa-riyraMIITpaHCIENTHIA3A.
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Table 2. Characteristics of the functional activity of eosinophils in the luminol-dependent process
in patients with opisthorchiasis in comparison with healthy individuals, Me (C,,—C,,)
Tabauua 2. Xapakrepuctuku (DYHKIMOHAJBHON aKTUBHOCTH 303UHOMUIOB B JIOMUHOJI-3aBUCUMOM

Tporecce y MAIMEHTOB ¢ ONMCTOPX030M B CpaBHeHHH co 310posbivu smnami, Me (C,.—C. )

Parameter / IToxazamean

Patients with opisthorchiasis
IMavyuenmot ¢ onucmopxoszom

Healthy individuals

Hnoexc axmusauuu

3doposvie auua j7)
(n = 42) (n = 34)

Spontaneous |T,., s/ ¢ 1154 (888—1428) 635 (307—1723) 0.04

ienoron I, RU / omn. ed. 16 759 (2801—28 079) 2230 (977—4396) < 0.001
Cnonmannas MR

peaxyust S, x10* RU / om. eo. 36 260 (10 370—64 340) 4823 (1135—12 890) | < 0.001

Zymosanginduced T ,s/c¢ 1332 (977—1600) 848 (308—1477) 0.01
Sunosanundy- |l RU / omu. ed. 41 879 (10 64457 676) 5371 (1219-9459) | < 0.001
o ekuns | S <10'RU / ommn. ed. | 125 200 (30 330137 600) 8108 (2047—21 000) | < 0.001

A vaicion ke 3.36 (1.37-4.94) 1.61 (1.14-3.75) 0.01

Note: the reliability of differences in indicators was determined using the Mann — Whitney test; T = — time to reach

maximum; I

Ha MakcuMyw™; I
HOCHUTEJIbHbIE e/[UHUIIbI; C — CeKYH/bI.

X

s — Maximum intensity value; S — area under the chemiluminescence curve; RU — relative units; s — seconds.
IIpumeuanue: nocrosepHoCTDh pasimdnii okasareseii onpesiesiena ¢ moMombo kKpurepus Manna — Yuram; T, — Bpems BbIxoza

max MaKCHuMaJbHOe 3HaYeHne MHTEHCUBHOCTU, S — ILJI0Ia/Ib 110/ KpI/IBOﬁ XeMUIIOMUHEeCHeHIIn; OTH. €. — OT-

Table 3. Characteristics of the functional activity of eosinophils in the lucigenin-dependent process
in patients with opisthorchiasis in comparison with healthy individuals, Me (C,—C,.)
Ta6auua 3. XapakTepucTuk (PYHKIIMOHAIBHONH aKTHBHOCTH H03MHOMUIIOB B JIIOIUT€HNH-3aBUCUMOM

IIpoIlecce y MAlMEHTOB ¢ ONMCTOPX030M B CPaBHEHMH CO 340poBbiMu Jmmamu, Me (C 25—C75)

Patients with opisthorchiasis Healthy individuals
Parameter / IToxazamens Havuenmot ¢ onucmopxo3zom 30oposvie uya p
(n = 42) (n = 34)
Spontaneous |T. ., s/ c 1472 (1250—1598) 888 (492—1846) 0.03
reaction I ,RU / omn. eo. 4576 (925—11 712) 227 (72—1461) < 0.001
Cnonmannas — {—mex
peaxuyus S, x10* RU / om. eo. 9674 (1947—31 570) 470 (322—3555) < 0.001
Zymosant-induced T,ws/cC 1420 (1277—1661) 707 (282—1353) 0.001
reaction
Bumosanundy- | Lo RU / omn. €0, 6893 (1419—9400) 612 (128—1072) < 0.001
N ecuus | S 10°RU / omm. eo. 18 540 (3566—26 570) 1633 (511-2973) | < 0.001
Activation index
Hndexc axmusayuu 1.92 (0.64—4.46) 3.41 (0.83—6.02) 0.04

Note: the reliability of differences in indicators was determined using the Mann — Whitney test; T

maximum; I

max

ITpumeuanue: 0CTOBEPHOCTD Pa3/IMYMil IOKaszaTe eli onpeeseHa ¢ noMonbio kpurepus Manna — Yurhn; T —

Ha MakcuMyM; I
HOCHUTEJbHbIE €ANHUIbI;, C — CEKYH/Ibl.

of eosinophils in the blood is a biomarker of se-
vere asthma exacerbation [24]. Recently, the sig-
nificant role of eosinophilic inflammation has been
established for a number of other diseases, which
include chronic rhinosinusitis with nasal polypo-
sis, eosinophilic granulomatosis with polyangiitis,
gastrointestinal pathology (eosinophilic esophagi-
tis and dyspepsia) and hypereosinophilic syndrome,
in connection with which the term “eosinophilic
immune dysfunction” was proposed [8, 25]. The
significance of the problem of diseases associated

— time to reach
e — Maximum intensity value; S — area under the chemiluminescence curve; RU — relative units; s — seconds.
BpEMSI BBIXO/1A
e — MaKCHMaJbHOE 3HAYEHHE WHTEHCHBHOCTH; S — ILIOMA/b N0/[ KPHBON XeMHJTIOMUHECICHINN; OTH. el. — OT-

with hypereosinophilia was drawn attention by the
World Health Organization, which in 2022 pub-
lished recommendations for the diagnosis and man-
agement of patients with this pathology [26].

Our results, on the one hand, confirm the con-
cept of the protective role of eosinophils in the fight
against parasitic diseases, on the other hand, they
suggest that some patients with O. felineus invasion ex-
hibit manifestations of probable “eosinophilic immune
dysfunction”, consisting of an association of hypereo-
sinophilia with a more aggressive course of pathology.

Poc sypH ractposutepoJt rematon koaonpokros 2023; 33(6) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(6)



32

Original articles / OpurnHanbHbIe MCCIEOBAHUS

www.gastro-j.ru

Conclusion

A clinical and laboratory study of 328 patients
with O. felineus invasion in combination with de-
termination of the functional activity of eosinophils
using the chemiluminescent method in 42 patients
with opisthorchiasis and 34 practically healthy con-
trols made it possible to establish the presence of
an association of blood eosinophilia with increased
frequency of pain in the right hypochondrium com-
plaints, skin itching , skin rashes, increased propor-
tion of leukopenia and neutropenia, an increase in
the blood GGTP level and increased frequency of
cholecystitis ultrasound signs. A chemiluminescent
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