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The purpose of the present project was to studyrthmine status condition in patients with entersibialhe immune status
condition was studied in 39 cadets with primary egmkated invasion with seatworms and 12 clinidadiglthy cadets. During the
primary invasion, the immunogram indices did ndfedifrom those of the control group and were witttie reference values of the
norm. The redistribution of T-helpers and T-supgwes concentrations was found during the repeattstabiasis with a marked
decrease in the level of immunoregulatory cellsessing the T-helper activity, which is, in oumipn, a significant factor leading to
the development of stable immunocomprometationnaa further lead to reinvasion. Changes in the apdage-phagocytic system
indicate a decrease in the killing effect of phagjomeutrophils in the peripheral blood against lackground of their compensatory
stress during repeated enterobiasis invasions.
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B.I'. Mapuenko, K.A. Crenan4eHko
CTAH IMYHHOI'O CTATYCY ¥ JOPOCJIUX 3 EHTEPOBIO3HOIO IHBA3I€1IO

Mertoto nocipKeHHs Oyiio BUBYEHHS CTaHy IMyHHOTO CTaTyCy y XBOPHX Ha eHTep00io3. JlociimkeHO IMyHOOTIYHUI cTaTyc
y 39 KypcaHTa, 3 TEPBHHHOIO 1 MOBTOPHOIO 1HBA3i€I0 TOCTpUKaMH 1 y 12 KIIHIYHO 3A0pOBHX KypcaHTiB. [Ipu mepBuHHIN iHBa3il
MOKa3HUKU IMyHOTpaM He BIIPI3HSUINCS BiJl KOHTPOJIBHOI IPYIH i 3HAXOAWIMCS B MeXax pe)epeHTHHX 3HA4YeHb HOPMH. BusiBnenuii
nepepo3ouT koHmenTpaii T-xenmepis i T-cynpecopiB npu MOBTOPHOMY €HTEp00i03i 3 BUPaXKEHUM 3HIDKESHHSM IMyHOPETYITIOI0U0TO
piBHS KJiTHH, SIKi MalOTh T-XeNlmepHy aKTUBHICTb, €, Ha HAlly OyMKY, ICTOTHHM (aKTOpOM, SIKHH Bele IO PO3BUTKY CTiHKOI
IMyHOKOMIIDOMEHTAL{, [0 MOXKe HaJaji IPUBOAWTH IO peiHBasil. 3MiHM B MakpogaraabHO-(paronuTapHiii CHCTEMi BKa3ylOTb Ha
3HIDKCHHSI KULTIHTOBOTO e(peKTy (haronuTyrodnx HeHTpo¢iaiB neprpepudHoi KpoBi Ha (OHI IXHBOI KOMIICHCATOPHOI HANpPYTH IpU
MOBTOPHHX €HTEPOOIO3HNX 1HBA3IAX.

KutrouoBi ci10Ba: entepo0ios, rOCTpUKH, peiHBasis, IMyHHHI CTaTyc, J0POCIi.

The present study is a fragment of the researcini€@l and pathogenetic features of parasitic dseaas the basis for
diagnosis and treatment”, state registration No16W004797.

Enterobiasis remains the most common helminthiadikkraine, which is of great medical and social
importance, exerting a multifaceted pathologictdafon the human body. Noteworthy, the high inoideof
enterobiasis in adults [4, 5, 7, 10, 12].

General pathological effect of helminthiases onhtbst is allergization and immunosuppression [6].
The long-term course of enterobiasis in conneatiitin frequent reinvasions should be regarded aslation
of mutual relations in the parasite-host systemfawor of the helminth. Attention is drawn by the
immunological homeostasis disorder during parasiti@sions [9]. It is a well-known fact that common
intestinal parasitoses create secondary immundetefic states, even in the form of carriage [3,]4lthas
been established that pinworms suppress the denetdf post-vaccination immunity against diphthemd
measles [1, 4]. It has been shown the hyperactifithe B immune system which leads to an increatiee
synthesis of immunoglobulins (a significant inceeds the concentration of IgA and IgM) in patieatth
ascariasis and enterobiasis of low intensity ofgmn, and, in the same time, the formation ofutating
immune complexes (CIC), and the failure of systraseliminate the CIC [1].

The peculiarity of pinworm biology - the rapid dymment of eggs and resistance in the environment
- determines the recurrence of infection and thg lmurse of enterobiasis. In the available litesasources,
we did not come across publications concerningirtiraune system’s status during persistent entetishias
invasion in adults. From our point of view, thedstwf impaired immunological status in this catggof
patients is essential to determine the degreeatfveens pathogenic effect on the human body andhbiee
of the correct treatment strategy.

The current data on the immunoreactivity of pasievith enterobiasis are fragmentary and sometimes
contradictory. This is due not least to the faat the study of this issue is carried out on ptgiendifferent
ages, with the presence of comorbidities, in thdtgmpulation or in children, among them beingyfrently
ill ones [7, 10, 12]. Therefore, the study of thariune status in enterobiasis in cadets withoutaoitant
pathology performed in our study is of fundameimgdortance.

The purpose of the present project was to study the immuntustaondition in patients with
enterobiasis.

Materials and methods.The cellular and humoral immunity indices was sddias well as the
neutrophils phagocytic activity of peripheral bldadb1 cadets of the Kharkiv Institute of Air Foraged 18
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to 24 years, among them 24 persons being diagnegbdenterobiasis (group 1), 15 — with seatworms
reinvasion (group 2) and 12 clinically healthy dadermed the control group.

Parameters of the immune status were studied: #ive populations and subpopulations of peripheral
blood lymphocytes (CD3+; CD4+; CD8+; CD19+) werd¢etmined using a monoclonal antibodies panel by
means of the indirect surface immunofluorescencéhade the relative number of O-lymphocytes was
calculated by the formula: % O-lymphocytes = 1006€D3 + %CD19+), the level of circulating immune
complexes in the peripheral blood serum was deteairby the spectrophotometric method, the condemtra
of immunoglobulins of the main classes (A, G and-M)y the method of simple radial immunodiffusion.
the study of the neutrophils’ phagocytic functitime parameters characterizing the absorption (fy#igo
index and phagocytic number) and digesting (indgghagocytosis completeness) ability of periphblabd
neutrophils were calculated [13].

The diagnosis of enterobiasis was established whatworm eggs were found in the perianal folds
using adhesive tape (Graham method). To exclugs btiminthiases, the presence of their eggs esfe@s
determined by the Fulleborn enrichment method][1, 5

Statistical processing was carried out using gépeszcepted methods with the calculation of
percentages, mean values and their errors usingutenprograms Statgraphics Plus for Windows 2 ielV
assessing the reliability of differences in samitsdent's t-test was used.

Results of the study and their discussiorhe mean group and individual analysis of immunagra
(table 1) revealed some changes in the studied iityrparameters, more pronounced in the group tidia
with repeated enterobiasis invasion.

Table 1
The immune status of the host during primary and reated invasion by seatworms

Primary invasion Repeated invasion Control group Normal reference
Studied parameters (n=24) (n=15) (n=12) values
(M£m) (M£m) (M+m)

Lymphocytes, % 34.6+2.5 37.9+6.5 30.2+1.2 19+40
CD 3+, % 57.5+39 47 +2%+* 60.4+2 45+70
CD 4+, % 35.5+45 21.7+3.0%** 41.04£2 35+49
CD 8+, % 21+3.2 29.0+4.0* 19+0.9 14+24
IRI, CU 1.7440.2=~ 0.940.07*** 1.9+0.2 1.1+25
CD 19+, % 6.8+0.9 7.5+1.2 7.310.6 5+15
0-cells, % 35.1+2:6 45,5+3.5%** 29.5+1.4 23+37
CIC,Cu. 68.0+£3.9 64.4+3.5 58.9+4.5 40+80
Ig G, gl 14.2+1.8 15.01+1.9 12.8+0.5 8.5+16.5
Ig A, gl 2.3+0.6 1.85+0.7 2.05+0.09 1.2+2.6
IgM, gll 1.04+0.3 0.84+0.1** 1.1940.07 0.7+1.8
PN, CU 3.440.3 4.1+0.8 3.610.2 25
IPC,CU. 1.01+0.07 0.85+0.08** 1.16+0.04 >1

Note. Reliability of differences by the Student®st: * — p<0.05; ** — p <0.01; *** — p<0.001 inomparison with the control group:—

p<0.05;= — p<0.01x== — p<0.001 when comparing patients with primary imetated invasion.

The immunological profile of cadets diagnosed efifieisis with primary and repeated invasion, as
compared to clinically healthy persons, is showfigini, 2.

Data on the expression level of mature thymus-dig@nlymphocytes detected by CD3+
monoclonal antibodies showed a significant decréasdeir number in peripheral blood upon repeated
invasion. The mean group content of this periphaad lymphocytes population was at the lowerresfee
limits level of the physiological norm and was digantly lower than that in the control group aindthe
group with primary enterobiasis, amounting 47+2%ardbver, an individual analysis of immunograms in
patients with repeated invasion by seatworms shdhatd60% of them had a relative content of CD3fs ce
below the lower limit of the confidence intervat the mean statistical norm.

Consequently, our observations permit to statedlugcrease in the relative level of common T-cells
during repeated enterobiasis is one of the chaistatefeatures of the cellular component conditidrihe
immune system in this category of patients and mdigate the response of the immune system toian al
one.

We revealed significant changes in the contentegfilatory subpopulations of lymphocytes — T-
helpers/inducers and T-suppressors/cytotoxic, #dweriy of which depended on whether patients were
initially invaded or re-invaded by seatworms.

With repeated invasion, a significant decreaseh@ dontent of CD4+ cells was observed when
compared to the control and patients of group Ichwvas accompanied by an increase in the leveD#+
lymphocytes (suppressors / cytotoxic) — 21.7+3% 2@4% respectively. At the same time, in 58.3% of
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patients in group 1, the level of CD4+ lymphocyess at the lower limit of the confidence intervéltioe
mean statistical norm, however, no significant éase in the number of cytotoxic suppressor cells wa
observed, unlike in patients of group 2.

The revealed redistribution of T-helpers and T-seggors concentrations during the repeated
enterobiasis with a marked decrease in the immgota®ry level of cells with T-helper activity i& our
opinion, a significant predisposing factor for thevelopment of stable immunocomprometation, whaaf ¢
lead to reinvasion.

The mean value of the immunoregulatory index (HRT)-helpers/T-suppressors ratio — in patients of
group 1 was within the reference values of thisind clinically healthy persons, while with repesht
invasion this index was significantly lower commhte the mean statistical norm and group 1 surveyed
amounted to 0.9£0.07 CU. It has been establistedséatworms inhibit the development of post-vaton
immunity against diphtheria and measles [4, 8 Istudy conducted by Yu. A. Kopanev, clinical sighfis
immunological deficiency were observed in 15 otBfdren with enterobiasis or ascariasis. A dea@@ashe
number of T-helper cells was found in all the ex@disubjects, the helper-suppressor ratio waseddnd 2
children [2].

As for the B-lymphocyte population (CD19+ cellshetlatter practically did not undergo any
particular changes as compared to clinically hgattdets and between the comparison groups ofnfsatie
with enterobiasis invasion, and their relative eantn the peripheral blood of patients in bothug was
within the reference values for the mean physickigiorm.

The imbalance of immunoregulatory lymphocyte sulbfaipns revealed by us during reinvasion
was accompanied by the presence of a large nurhbenphocytes in the peripheral blood that do reten
antigenic determinants corresponding to the T poBulation (the so-called nullers).

The content of O-lymphocytes during repeated imvagias significantly higher; both if compared to
the control group, and compared to patients wittmgmy invasion with seatworms. The mean group numbe
of these cells in group 2 was 45.5+3.5% with refeedimits of this mean statistical norm index 8#27%.

Increase in the concentration of O-lymphocytes mdigate either disorder in the maturation process
(differentiation) of cells in the central organs ioimunogenesis, or inhibition of the distant retpia
production, ensuring the maturation of cells ingldphery.

In general, it can be concluded that already asthge of assessing the quantitative parametéing of
immunity cellular component in patients with enteasis with repeated invasions, pronounced chaimges
most of them are observed.

Individual analysis of immunograms showed that heduction of the main classes of
immunoglobulins — G, A, M — was characterized byigh content of IgG in 25% of patients in groupntla
33.3% in groups 2 and the normal level of IgA ihpaltients. At the same time, in patients of graughe
concentration of Ig M remained within the referemakies of the physiological norm and practicalty bt
differ from that in the control group. As for patis with reinvasion of enterobiasis, the mean levalerum
IgM did not go beyond the lower limit of the norntainfidence interval, but was significantly lowkan that
of healthy cadets.

Indicators of concentration in the peripheral blaafdthe main classes of immunoglobulins are
completely independent parameters, permitting $esssthe functional activity of the humoral comprie
the immune system’s work.

Of certain value is assessment of the main classesnoglobulins content for determining the area
of predominant injury (mucous membranes or deepréapf tissues). More constant is the change in the
immunoglobulin levels ratio in chronic processesepeated infections, which are often accompanyedrb
increase of the immunoglobulins concentration @ ¢erum (mainly class G) due to their release fttwen
depot.

When the reaction is associated with the initialtact of the body with the antigen, a normal or
slightly elevated, but not exceeding the physiaalnorm, level of IgM can be observed with a stangous
increase in the concentration of serum 1gG, whieholtained during the examination of patients ouprl.
Upon repeated contact (group 2) with this antighae, increase in IgG level occurs with a simultaseou
decrease in the IgM amount. The latter has theagtability to binding and activating the complee

Therefore, a decrease in IgM concentration durapgated invasions can lead to the suppression of
the complement system activity, which, in its turantributes to blocking the process of helminttigems
lysis and has a significant effect on the immurspoese of the host.

Immunoglobulin G is polyfunctional, and in the pmese of any pathological process, the demand for
its products increases, i.e. increased IgG pragfudti a response to excessive accumulation ofgiomiatter.
Experimental and clinical data led to the conchlusibat overproduction of IgG4 in helminth infecton
reduces the sensitizing effect of IgE and conteébtb the re-invasion [3].
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In the patients examined by us, both with primargl eepeated invasions, the mean group level of
circulating immune complexes differed slightly frane mean group content of this index in the cogimaup
and was within the reference values of the phygicéd norm.

Normally, the formation of antigen-antibody comgexs a dynamic biological process that plays an
important role in immunogenesis and immunoregutatio healthy people, as a rule, there is a snualiber
of circulating immune complexes. The formation bé tCIC is an indispensable stage of any immune
response, which is a factor determining the coofdbe disease, providing neutralization and thgreke of
pathogenic material elimination (toxins, microongans, tissue histolysis products). Under certaimdidmns,
these complexes can become pathogenic for the Bodynportant condition for the CIC non-pathogetyici
is their rapid elimination from the bloodstreameda the properly functioning MPS.

Peripheral blood phagocytic neutrophils in thequas of the first group examined by us possessed

the absorptive capacity analogous to the group liofcally healthy cadets (phagocytic number, PN).
However, despite the fact that the number of phagooeutrophils in the blood varied during primary
invasion within the reference values of the phygjmal norm, in patients with repeated seatwormasion,
this index exceeded the upper limit of the physgjmal norm confidence interval (93.7+£4.9%). Théclatay
be in favor of the compensatory stress in the oflise macrophage system (MPS) during repeatetions.
At the same time, an increased level of phagocwidrophils in the peripheral blood of patientgioup 2
was accompanied by a decrease in their digestixgtgocompared to clinically healthy cadets ansirailar
physiological norm index. This is evidenced by erdase in the index of phagocytosis completenPs3) ¢+
0.85+0.08 CU. This fact indicates a decrease irkillieg effect of phagocytic neutrophils in therjpieral
blood of patients with enterobiasis in the repeatedsion.

N.N. Blagova in her study showed that patients \agbariasis and enterobiasis with weak invasion
intensity had some clinical and immunological feasu on the one hand, hyperactivity of the B-cellan
increase in IgA and IgM and CIC, on the other h#émelfailure of systems eliminating CIC [1].

Such reactions of the MPS correspond to moders idieaut the qualitative and quantitative changes
in the parameters of the cytokine network in thenime system under the conditions of the physiadbgic
body state and the development of a particulaobzgly [11].

At the final stages of the antigen processing, hachgring its destruction, one of the key mediators
of the immune response is identified — interleukifhis mediator activates T-helpers/inducers fanstand
stimulates T-lymphocyte differentiation in the thysn In their turn, T-helpers with their cytokinesich as
gamma-interferon, stimulate the activity of MPSscel

Consequently, a decrease in the killing abilityttaf peripheral blood phagocytic neutrophils, which
are representatives of the cellular immunity, camse a cascade of events leading to the disrupfiother
immune cells function.

This is evidenced by our data that with repeatédrebiasis invasions, a decrease in the quanétativ
indices of the T-cell immunity component is the tresgracteristic feature of the immune system’slitimm.

Thus, the results of the immune status assessmengdhe seatworms invasion indicate changes in
the cellular component of the immune system, tivergtg of which during repeated invasions clearbesg
beyond the so-called “transient” deviations assediavith the temporary state of the immune system.

The immunograms indices during the primary invasiomot reliably differ from those of the control
group and are within the reference values of thenn®ecrease in the number of T-lymphocytes (CD3+),
helpers/inductors (CD4+), an increase in the cardem-suppressors/cytotoxic (CD8+) and undiffeiaed
forms of lymphocytes (0-cells) against the backgtbaf reducing Ig M, activation absorption and inhibition
of the digestive functions of phagocytic neutropliil the blood is characteristic of patients wamvasion.
Patients with persistent, long-term enterobiasis mctommended to undergo a detailed study of the
immunological status, followed by the appointmdritemunomodulating agents.
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FEATURES OF VESTIBULAR DYSFUNCTION IN PATIENTS WITH HEREDITARY
AND ACQUIRED MOTION SICKNESS

e—mail: nsmisch@i.ua, nsmishch@gmail.com

It was established that vestibular dysfunctionatigmts with hereditary and acquired motion sicknmays one of the leading
roles in traffic l-oads. Features of vestibularfdgstion in hereditary motion sickness are charetie for bilateral symmetrical
irritative mixed vestibular syndrome of the Ist @hd Iind degree in the stage of subcompensatitimheiaring acuity within the norm
symmetrically on both sides. In acquired motiofrsiss, the features of vestibular dysfunction aasif@sted by following variability:
unilateral irritative peripheral or mixed vestibugyndrome of the lind degree in the stage of suipemsation or decompensation, as
well as asymmetric irritative bilateral mixed symaiie of the lind degree in the stage of subcompensaith different forms and
degrees of hearing loss.It was investigated thitdtarality and asymmetry of irritative vestibulsyndromes at the acquired motion
sickness is one of signs of basic disease develap@ertain differences in vestibular dysfunctinaréase the efficiency of diagnosis,
as well as differential diagnosis of hereditary aoquired motion sickness.

Key words: hereditary and acquired motion sickness, experaheryistagmus reaction, peripheral and mixed vdatibu
syndromes.
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OCOBJIMBOCTI BECTUBYJISIPHOI JIMCO®YHKIII ¥ MMAIIEHTIB IIPA CIIAJIKOBHUX
TA HABYTUX XBOPOBAX PYXY

JocnipkeHi ocoGnuBocTi BecTUOYISIpHOT AMCYHKIIT NMPHUCIIAIKOBUX XBOPOOAX PyXy, SIKi IPOSBISIIOTHCS  ABOOIYHHM
CHMETPUYHUM IPHTaTHBHHAM 3MilIaHUM BecTHOYISpHUM cuHapoMoM I Ta Il cTymens B cranii cyOKoMIIeHCalli 3 TOCTPOTOO CIyXy Y
MeXax HOPMH CHMETpHUYHO 3 000X OokiB. IIpn HaOyTux xBopoOax ii 0COOGIMBOCTI HPOSBISETHCSS BapialOiIbHICTIO! OIHOOIYHHM
ipuTaTHBHUM neprpepuyHiM ab0 3MiraHuM BecTHOYIsIpHEM cuHapoMoM 11 crynens y crazii cyOxoMIeHcarii 1 qexomiieHcanii, a
TaKOK aCHMETPHYHHM ipUTaTHBHUM JABOOIYHMM 3MimaHuM cuHapomoM Il cr. y craaii cyOkommeHcarii 3 pisHEMEH (popMaMu Ta
CTYIICHSIMH 3HIDKCHHSI CITyXy. Bi3HaueHo, 1110 0fHOOIUHICTh Ta aCHMETPHYHICTh iPUTATUBHUX BECTHOYISIPHUX CHHAPOMIB PH HAOYTHX
XBOpo0ax pyXy € OJIHI€I0 i3 O3HAK PO3BUTKY OCHOBHOTO 3aXBOPIOBAHHS. BH3HaueHi BiAMIHHOCTI BecTHOYISApHOI AuChYHKIIT
T IBHIIYIOTH €()EKTHBHICTh JIarHOCTHKH, a TAKOK JU(EPEHLIIHOI TIarHOCTUKH CIIAJKOBHIX Ta HAOyTHX XBOPOO pyXy.

KitrouoBi ciioBa: crnagxoBi, HabyTi XBOpOOH PyXy, KCIIEpHMEHTaIbHA HICTArMOBa peakiiisi, meprueprIHuil Ta 3MilaHuit
BeCcTUOYISIPHI CHHAPOMH.

The work is a fragment of the research project Stibstantiate the feasibility of observation tacticpatients wittstage I-llI
vestibularschwannoma, depending on the state of auditoryvastibular functions and the immune response obtuy”, state
registration No. 0119U100495.

Motion sickness occurs with increasing the angaal linear acceleration or deceleration movements
during various transport loads, including high-spaed long-term ones. Symptoms of motion sicknass h
been known since the ancient times, and there ereditary (congenital) and acquired motion sicknes
among them.

The physiological mechanisms underlying the ondetotion sickness have been studied for
centuries by numerous researchers, but they haveyeiobeen definitively identified and are often
contradictory [2, 4 - 8, 12].
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