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BECTUBYJIAPHA TA AKYCTUYHA JJMC®YHKIIII B YYACHUKIB
JIKBIJALITT HACJIJIKIB ABAPII HA YOPHOBMJIbCHKIN
ATOMHIN EJEKTPOCTAHIIII — 30 POKIB I10 TOMY

MeTa - BUBUYUTM KNiHiIKO-€N1eKTPODi3i0NOriYHi NOpYWeHHsA Npu BECTUOYNAPHIN Ta aKyCTUYHIN AUCHYHKLIAX B yyac-
HUKiB NiKBigaLii HacnigkiB aBapii Ha YopHOOMIbCHKI aTOMHii eNeKTPoCTaHLUii B 3a1eXHOCTi Bif 403U Ta TPMBANOCTI
Aii ioHi3yloyoi paaiauii, ocobnusocTi fetepmiHoBaHux edekTiB BNpoaoBx 30 pokiB nicis aBapii.
Martepian Ta metogu. Y 7812 yyacHukis nikBigauii Hacnigkis aBapii Ha YAEC (Y/THA Ha YAEC) yonoBivoi crari, y TO-
My yucni y 325 ocib, BigibpaHux ans NposoHroBaHUX AocnimxeHb, y 1986-2015 pp. NpoBeAeHi CTaHAapPTHI KNiHiKo-
enekTpodizionoriyHi obcTeKEHH (DYHKLIA BECTMOYNAPHOTO Ta aKyCTUYHOTO aHani3atopiB. BMKoHaHi maremaTuyHi
MeTofM aHani3dy i3 3actocyBaHHAM nporpamuux nakertis SYSTAT, EPICURE ta EGRET.
Pesynbratu. BctaHoBneHi BecTubynspHa Ta akycTUYHa AUCPYHKLIT 33 LLEHTPaNbHUM TUMIOM 3 MPOrPecyoYUM Po3BUT-
KOM rafibMiBHUX NPOLECiB y CTOBOYPOMO3KOBMX, NiJKOPKOBO-KOPKOBUX CTPYKTYpPax BECTUOYIAPHOTO Ta aKyCTUYHOTO
aHanizatopiB. Bu3HauyeHa 3anexHicTb 3MiH y UMX CTPYKTypax Bif BENMYMHM A03M Ta TpuBanocTi fii ioHi3ytoyoi
pagiauii. BctaHoBIEHT 3aKOHOMIPHOCTI AeTepMiHOBAHUX pafialinHux edeKTiB y B3aEMO3B'A3KY 3 HOPMYBAHHAM Op-
raHiuHoi uepebpoBackynspHoi natonorii B8 YIHA Ha YAEC y BignaneHi nicnsaBapiiiHi poku, fiKi y3rogxyoTbca 3 Helt-
podizionoriyHumu, MPT Ta iHWMMKU 0BCTEKEHHAMM, WO NIATBEPAKEHO NPU KOpenaLinHOMYy aHanisi.
BucHoBKu. BifsHaueHo, wo BectnbynspHa Ta akyctuyHa aucdyHkuii B YJTHA Ha YAEC nposiBnsioTbCs KNiHiKo-enekT-
poi3ioNnoriyHMMmM 3MiHaMM Ha PiBHI LeHTPaNbHUX CTPYKTYP AOCHifXYBaHWX aHani3aTopis, AKi BKa3yloTb Ha napa-
Neni3M CiNbHOMO MexaHi3My fleTepMiHOBaHMX pagiauinHux edekTis npu fo3i 0,20 Ip,a TakoX ix 40303aNeXHICTb y An-
Hamiui 30 nicnsaBapiitHux pokie. BcTaHoBneHo, wo BectubynapHa aucoyHkuisa B YJIHA Ha YAEC nposBnseTbes
KNiHIYHO paHile, a eneKTPOaKyCTUYHi Ta eneKTpodizionoriyHi 3MiHM NpWM HOPMANbHOMY CNyXy CBig4yaTb Npo
BOKNiHIYHI ranbMiBHi Npolecu y cToBOYpOMO3KOBKX Ta MifLKOPKOBO-KOPKOBMX CTPYKTypax aKyCTUYHOrO aHanisatopa
Y paHHi nicnsaasapiiHi poku. Bussneni ocobnusocTi kniHiuHoro nepebiry BecTMOYNApHOT Ta aKyCTUYHOT AUCPHYHKLN
npu LOBroTPUBANOMY MOHITOPUHTY NPU KOPOTKOYACHi Aii i0Hi3yto4oi pagialii y Bennkux gosax B rpyni YJTHA Ha YA-
EC, aki nepeHecnu roctpy npomeHeBYy XBOpOOY, a NPy aHANOMYHMX MaauxX A03ax y BigaaneHi poku nposB 3MiH Gifib-
WK Ta NpUCKOpPeHUn y yaci npw Tpusanin aii IP, Hix npw BigHOCHO KopoTkouacHiih. B YJTHA Ha YAEC BuasneHo
BipOrifiHe 3pOCTaHHA CNYXOBWX NOPYyWeHb 3a TUNOM NepefyacHOro BiKOBOTO 3HMKeHHA (presbyacuzis precox) y
BiZINOBiHMX BiKOBMX KaTeropisx, ke € OfHUM i3 CUMNTOMiB NepefYacHOro CTapiHHA IXHbOrO OpraHi3my.
KniouoBi cnoBa: BecTubynspHa Ta akycTUyHa AucyHKLUiT, CTaTUKO-KiHETUYHA piBHOBAra,CNOHTAHHWI Ta eKCNEPUMEH-
TaNbHWIA HiCTarmMu, ayaioMeTpis TOHANbHA Ta MOBHA, CIYXOBi BUKAMKAHI NOTeHLiann (KOPOTKONATeHTHi abo cToBOYpO-
MO3KOBI, JOBrofaTeHTHi abo KOPKOBi), AMHAMiYHA IMNeAaHCOMETPis, 0TOAKYCTUYHA eMiCis MPOAYKTIB CMOTBOPEHHS.
Mpobnemu padiayitinoi meduyuru ma padiobionozii. 2016. Bun. 21. C. 218-237.
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Vestibular and acustic dysfunctions in clean-up workers of Chornobyl
accident (30 years of follow-up)

Objective. The objective of the work was to study the clinical and electrophysiological disorders in vestibular and
acustic dysfunctions in clean-up workers of Chornobyl accident depending on the dose and duration of action of ion-
izing radiation, the peculiarities of determined effects for 30 years after the accident.
Materials and methods. The standard clinical and electrophysiological examinations of vestibular and acoustic ana-
lyzers functions were conducted in 7812 males' clean-up workers including 325 persons selected for prolonged stud-
iesin 1986-2015. The mathematical methods of analysis were carried out using the software package SYSTAT, EPICURE
and EGRET.
Results. Vestibular dysfunction and acoustic dysfunction according the central type of progressive development of
inhibitory processes in the brain stem, subcortical and cortical structures of vestibular and acoustic analyzers were
determined. The dependence of changes in these structures on the dose and duration of ionizing radiation effect was
defined. The regularities of determined radiation effects in correlation with the formation of organic cerebrovascu-
lar pathology in the clean-up workers in remote post-accident years that are consistent with neurophysiological, MRI
and other examinations confirmed with correlation analysis were established.
Conclusions. It was registered that the vestibular and acoustic dysfunctions in the clean-up workers were manifest-
ed by the clinical and electrophysiological changes at the level of central structures in the studied analyzers, which
indicate the parallelism of common mechanism of determined radiation effects already at a dose of 0.20 Gy, and also
their dose dependency in dynamics of 30 post-accidental years. It was established that vestibular dysfunction in the
clean-up workers is clinically early manifested, and the electroacoustic and electrophysiological changes in a case of
normal hearing are evidence of preclinical inhibitory processes in the brain stem, subcortical and cortical structures
of acoustic analyzer in the early post-accident years. The features of the clinical course of vestibular and acoustic
dysfunctions in long-term monitoring of short-term effects of ionizing radiation in high doses in the group of the
clean-up workers who have acute radiation sickness, and the manifestation of change is greater and accelerated in
time under long-term IR effect, than the relatively short-term ones in similar small doses in distant years. Significant
increase of hearing disorders by type of presbyacuzis precox in the respective age categories, which is one of the
symptoms of their premature their aging was studied in clean-up workers.
Key words: acoustic and vestibular dysfunctions, static and kinetic equilibrium, spontaneous and experimental nys-
tagmus, tone and speech audiometry, auditory induced potentials: (short-time latent or brain stem, long-latent or
cortical ones), dynamic impedancemetry, otoacoustic emissions of distored products.
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BCTVYII

OgHMM i3 BaXXJIMBUX HAIMPSIMKIB BUBYEHHS MEIMYHUX
HacJiakiB ioHi3yrouoi pamiauii (IP) micnas YopHoOMIbCh-
KOi KaTacTpodu € MOCiIKEHHS ii BILIMBY Ha CEHCOpPHI
CUCTEMU, 30KpeMa, Ha BECTUOYISIPHUI Ta aKyCTUYHUI
aHaJli3aToOpU, 110 MPOAOBXYE OYTH OJHIEI 3 aKTyaJlbHUX
npoOJieM Ha Aep>KaBHOMY Ta CBITOBOMY PiBHSIX Y ChOIO-
JIEHHi, a TAaKOX Y MaitOyTHbOMY.

Hocnignuku [1, 2] BBaxaloTh, 1110 00’€KTUBHE BHU3HA-
YeHHSI TOpYylLIeHb BUILEHA3BAaHUX aHali3aTOpiB IIiCys
i€l KatacTpody MOXIJIMBE TiJIbKM Ha OCHOBi aHaji3y
KJIiHiKO-eJIeKTpo(i3iojoriYyH1uX 00CTeXeHb MPU TOBIOT-
PUBAJIOMY MOHITOPUHTY, a4 TAKOX MPOBEACHHI eMigeMio-
JIOTIYHMX JOCiIXeHb. BOHU MOXYTb BUPILIUTU Oarato

INTRODUCTION

One of the important areas of studying the medical
consequences of ionizing radiation (IR) after the
Chornobyl disaster is the study of its effect on sen-
sory systems, particularly on the vestibular and
acoustic analyzers, which continues to be one of
actual problems at the national and international
levels at the present and in the future.

The researchers [1, 2] are believed that an objec-
tive determination of disorders of the above men-
tioned analyzers after this disaster is only possible
on the basis of analyzing the clinical and electro-
physiological investigations at the long-term mon-
itoring and conducting the epidemiological stud-
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MUTaHb, TTOB’3aHUX 3 BEJIMYMHOIO JO3U Ta TPUBATICTIO
nii IP mpu BUSBAEHHI MOpsIMOi, OMNOCEPEIKOBAHOI,
PaHHbOI Ta BiggaleHOI IaTOIOril.

Iloka3HuKU DYHKIIIOHAJIBHOIO CTaHY BECTUOYJISIPHO-
ro Ta aKyCTUYHOTO aHali3aTOPiB € OMHUMHU 3 HaTiHUX
KpUTEPIiB OLIHKKU CTaHy 310poB’s JoauHu. TTopyiieH-
HSl iX (PYHKUiA 4YacTo MNPU3BOAUTH 10 BTPATU IIPO-
(eciiiHoi MpUIATHOCTI, 3HMXKEHHS Mpale3JaTHOCTI Ta
nepexony Ha iHBaiimHicTh. Lli ABa aHamizaropu aHa-
TOMiYHO, (}i3i0J0riYHO, (PYHKIIOHATBHO TiCHO MOB’SI-
3aHi MixX 00010 I pi3HUMMU BiIiIaMU LEHTPaATbHOI HEP-
BOBOI CUCTEMHU, CUCTEMU KPOBOOOIry, iHIINX CUCTEM Ta
OpraHiB, IIIO 3YMOBJIIOE iX BUCOKY YYTJIMBICTh O 3MiH
YMOB 30BHIillIHbOTO i BHYTPIILIHBOTO cepenoBulll [3—5].

META

Merta gocaigkeHb — BUBYUTHU KJTiHiKO-€1eKTpodi3ioso-
riyHi ODOpYIIEHHS TpPU BECTUOYJSIPHI Ta aKyCTMYHil
JUCMYHKIISIX B YJaCHUKIB JIiKBifallii HaCIiaKiB aBapii B
3aJIeXKHOCTI BiJ TO3M Ta TPUBAJOCTI Jii iOHI3yIOYOi,
OCOOJIMBOCTI AeTepMiHOBaHUX €(heKTiB BIpomaoBx 30
POKIiB ITicJis1 aBapii.

MATEPIAJIN TA METOJIH

V 1986-2015 pp. obcrexkeHo 7812 yyacHUKIB JiKBimarii
HacJiakiB aBapii HA YopHOOUIbCKilA aTOMHIl eJ1eKTpoc-
tannii (YJIHA na YAEC) 4gonosiuoi crarti, sKi Oymm
HampaBjieHi I KIJiHiYHOrO OOCTEeXEHHSI Ta OLIHKHU
(byHKIIIOHATLHOTO CTaHY BECTUOYJISIPHOTO Ta aKyCTHY-
Horo aHajizaTtopiB B J1Y «IHCTUTYT OTOIapUHIOJIOTII iM.
npod. O.C. Komowmitiuenka HAMH VYkpaian» i3 1Y
«HauionanbHuii HAyKOBUI LEHTpP padialliiiHOI MeTULIV-
Hu HAMH VYkpainu». IHauBigyanbHi 1o3u [P Bukopuc-
TaHi 3 iHpopMalLiitHOT 623U 11i€i yCTaHOBU.

I3 3aranbHOI KiTBKOCTI TTIepBUHHO oOcTexxeHUX 1200
YJIHA na YAEC y 1986—1987 pp. BimiopaHo 325 ocib
JUJIS1 TIPOJIOHTOBAHOTO MOCTIIXKEHHS. 3aIeXXHO Bill 103U
Ta TpuBajocTi aii IP BoHM Oyau po3modiieHi Ha Tpu
TpyIIN.

Y 1-my rpyny BkmodeHo 57 YJIIHA na YAEC, gxi
3a3Haju KopoTkovacHoi Aii [P y Benukux no3ax i mepe-
Hecau roctpy npomeHeBy xBopooy (I'TIX) I—II ct. Ce-
pen Hux 31 ocoba mepenecna I'TIX I cT., ix BimHeceHO
1o 1-A rpynu; a 26 oci6, saxi nepenecaun I'TIX II cr.,
BKitoueHi 10 1-b rpymu. PerpocnektuBHi no3u [P B
oci6 1-A rpynu cknamu 1,3—2,0 Ip, a 1-b rpynu —
2,1-3,5 I'p, BOHU OyyiM BU3HAUYEHI 3a 6i0JIOTIYHOIO J0-
3UMETpi€l0 (3a XpOMOCOMHMMM abepallissMu JiMpo-
IIUTiB KPOBi).

Hpyry rpyny cknanu 120 YJIHA na HAEC, ski 3a3Ha-
JIM BIIHOCHO KOPOTKOYacHOI Aii Maiux 103 [P y paHHb-

ies. They can resolve many problems related to the
dose size and duration of IP in detecting the direct,
indirect, early and remote pathologies.

One of the reliable criteria for assessing the state
of human health are vestibular and acoustic ana-
lyzers. Disorder of their function often results in
loss of proficiency, reducing the efficiency and
increasing the transition to disability. These two
analyzers anatomically, physiologically, and func-
tionally are closely related and various depart-
ments of the central nervous system, circulatory
system and other systems and organs, which makes
them are highly sensitive to changes in the external
and internal environments [3—5].

OBJECTIVE

The objective of the work was to study the clinical
and electrophysiological disorders in vestibular and
acustic dysfunctions in clean-up workers of Chor-
nobyl accident depending on the dose and duration
of action of ionizing radiation, the peculiarities of
determined effects for 30 years after the accident.

MATERIALS AND METHODS

7812 males’ clean-up workers, who were sent to SI
«0.S. Kolomiychenko Institute of Otolaryngology,
National Academy of Medical Science of
Ukraine» from SI «National Research Center for
Radiation Medicine of the National Academy of
Medical Science of Ukraine» for clinical and
expert estimations of the vestibular and acoustic
analyzers functional states were examined by us in
1986-2015. Individual IR doses were used from the
information base of this institution.

325 patients were chosen from the general
amount of primary examined 1200 clean-up work-
ers (1986—1987) for the prolonged examinations.
They were divided into three groups depending on
the dose and the duration of exposure.

57 clean-up workers exposed to short-term high-
dose IR and survived acute radiation sickness (ARS)
degree I and II were included into the 1* group. 31
patients, who had ARS of the I degree among them,
were attributed to the 1-A group; and 26 patients who
had ARS of the II degree were included into the 1-B
group. The IR doses were 1.3—2.0 Gy in patients of
the 1-A group and 2.1-3.5 Gy — in those of the 1-B
group by biological dosimetry (according the chro-
mosomal aberrations of blood lymphocytes).

The 2™ group consisted of 120 clean-up workers
exposed to relative short-term IR in an early post-
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OMYy TIIicjsilaBapiliHOMY Tiepiofi, a came: y Meplli aBa
Mmicaui JiKBimamiiHux po6it. Y 2-A rpymny ysiiiuum 64
VJIHA na YAEC, no3m ornpoMiHEHHST SKWUX CKJIaIn
0,20—0,25 Ip, a y 2-b rpyny — 56 oci6 3 103010
0,26—0,50 I'p. lo3n onpoMiHEHHS LIMX JIIOAEH BU3HA-
YeHi 32 po3paxyHKOBOIO JO3MMETPi€lo (3a mpodeciiHuM
MapIIpPyTHUM JIUCTOM).

Mo Tpetboi rpynu BkiatoueHo 148 YIIHA na YAEC, axi
3a3Hainu TpuBaioi aii IP. Bonn obcrexeni y 1986—1987
pp. — 10 pobotu y HopHOOUIBCHKIili 30H1 BiTUy>KeHHS, a
MoTiM Yepe3 6—8 poKiB micjst poOOTH B IMHAMILI MiCIIsI-
apapiiiHux gecatupid. Jo3u [P BuMipsHi 3a iHOUBigy-
aJIbHOIO (hi3UYHOIO TO3UMETpi€to. 3-A rpyIiy ckiaiu 79
ocib, 1031 orpoMiHeHHs KoTpux craHoBuIu 0,20—0,25
I'p, a 3-Bb — 69 oci6 3 no3amu onpominenss 0,26—0,50
I'p. OTpuMaHi 1031 aHasioriugi no3am Il rpynu, pisHULA
TiJIbKU Yy TpuBaiocTi mii IP.

Jtst BUBYEeHHST (PyHKIIIOHAJABHOIO CTaHy BECTUOYIISIp-
HOro Ta aKyCTMYHOIO aHaJli3ZaTOpiB 3aCTOCOBaHA METO-
JIOJIOTisT KJIiHIYHOTO 0OCTEeXEHHSI: a) KOMIUIEKC CTaHIa-
PTHUX BECTHMOYJIOMETPUYHMX METOAMK, IO BKJIIOYAB
BU3HAYEHHSI CTaHYy CTAaTMKO-KiHETUYHOI piBHOBArwu,
enektponicrarmorpadito(EHI) crmontanHoro Hictarmy
Ta eKCIIepUMEHTAJIbHOIO HiCTarMmy, BUKJIMKAaHOIO Kajlo-
PUYHOIO i 00EPTOBOIO CTUMYJISILIIEIO, 3 ypaXyBaHHSIM I1O-
Ka3HUKiB enaekTpookyynorpamu (EOI'), a Takox TpuBa-
JIOCTi BECTMOYJIO-CEHCOPHOI peaxliii Ta CTyIIeHsI IPOsIBY
BECTUOYJIO-BEreTaTUBHUX pedIeKCiB; 0) KOMILIEeKC
CTaHJAAPTHUX JOCIiIKEeHb CIYyXOBOI1 (DYHKIIil: aymdiomMeT-
PUYHI, €JIEKTPOAKYCTUYHI OOCTEXEHHS, a CaMe — aKyC-
TUYHA iMIIeJaHCOMETPisl Ta OTOAKYCTUYHA eMicCis mpo-
nykTiB crotBopeHHs (OAEIIC), a TakoxX eJieKT-
po@diziojioriyHi 00CTexKeHHSI — CJIYXOBi BUKJIMKAHI IMO-
teHuianu (CBII), mo BkjIOYaIW KOPOTKOJATEHTHI
(KCBII) abo cTOBOYpOMO3KOBiI Ta JOBrojlaTeHTHI
(JICBIT) a60 KOpKOBi.

BuBuuam cTaH MIKpOUMPKYISALil y OyJbOapHii
KOH’IOHKTHBI OKa LIJISIXOM OiOMiKpOCKOMii /151 BU3HA-
YeHHS 3B’SI3KY MiX TTOPYIIEHHSIM MiKpPOLIMPKYJISITOPHO-
ro pycia Ta CTyINeHEeM IIPOsSIBY BECTUOYISIpPHOI JMC-
dynxkuii (Bell) B YJIHA na HAEC.

OO0poOKY pe3yJibTaTiB IMPOBOAMIM i3 3alydYeHHSIM
nporpamuux nakeTiB SYSTAT, EPICURE ta EGRET.

PE3VJIBTATU TA OBTOBOPEHHA

BecTtudyngapHa gucdyHkuia y aAuHamiui Tpbox
nicngaaBapinHUX AecaTupiy

3a nepioa 1986—2015 pp. mpoBeeHa BECTUOYJIOMETPist y
7812 YIIHA na YAEC. Ilpu mepBUHHINi BecTUOYJIO-
Metpii y 1986—1987 pp. y 1200 YJIHA na YHAEC, y Tomy
gyucni y 325 ocib, BimiOpaHUX I IIPOJTOHTOBAHUX

accidental period, i.e. in the first 2 months of clean-
up works. 64 clean-up workers exposed to
0.20—0.25 Gy doses were included into the 2-A
group, and 56 persons exposed to 0.26—0.50 Gy —
into the 2-B group. In these persons the radiation
doses were retrospectively established after dosimet-
ric calculation (by an occupational route letter).

148 clean-up workers exposed to long-term IR
were included into the 3™ group. They were exam-
ined in 1986—1987 before and in 6—8 years after work
at the Chornobyl exclusion zone. IR doses were
measured by the individual physical dosimetry. The
3-A group consisted of 79 persons whose IR dose was
0.20—0.25 Gy, and the 3-B — 69 persons whose IR
dose made 0.26—0.50 Gy. Received doses are analog-
ical to that of the 2nd group persons (0.20—0.50 Gy),
the only difference is in the duration of the IR effect.

The following methods of clinical examination
were used for studying the vestibular and acoustic
analyzers functional states: a) complex of standard
vestibular methods that included the determina-
tion of static and kinetic equilibrium, electronys-
tagmography of spontaneous and experimental
nystagmus evoked by caloric and rotary stimula-
tions, taking into account the indices of elec-
trooculography (EOG) and vestibulosensory dura-
tion and the degree of vestibulovegetative reflex
manifestation; b) complex of standard examina-
tions for auditory function: audiometric, electroa-
custic examinations that are acustic impedansom-
etry and otoacoustic emission of distorted prod-
ucts (OAEDP), and also electrophysiologic exam-
inations — the auditory induced potentials (AIP)
including the short-time latent hearing induced
potentials (SHIP) or brain stem and long-latent
(LHIP) or cortical ones.

The state of microcirculation in the bulbar con-
junctive of the eye was studied by biomicroscopy to
determine the link between disorder of the micro-
circulatory bed and the degree of VeD manifesta-
tion in clean-up workers. Processing of the results
was carried out with the assistance of software
packages SYSTAT, EPICURE and EGRET.

RESULTS AND DISCUSSION

Vestibular dysfunction (VeD) in the dynamics
of three post accident decades

Vestibulometry was done in 7812 clean-up workers of
Chornobyl accident during this period. Vestibular
dysfunction (VeD) of different degree was found by
primery vestibulometry in 1200 clean-up workers in
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nocimKeHb, BusiBiaeHo Bell pisHoro crynens. [Tpu obc-
TEeXEHHI Mali€HTU CKapXXWJIMChb Ha TOJIOBOKPYXKiHHS
pi3HOTO BUIY (BEeCTHMOYIJIO-CEHCOPHI peakiiii) 3 Iopy-
IIEHHSIM CTaTUKO-KiHETUYHOI piBHOBaru (BeCTUOYIO-
COMaTHUYHI peaklii) Ta Ha BecTUOYI0-BereTaTMBHUM
JUCKOMMPOPT pPi3HOro MPOSIBY.

VY nepeBaxHoi KiJbKocTi mnauieHTtiB (y 97,0 % Bu-
nazakiB) 3adikcoBaHa Be/l 3a TUTIOM LIEHTPAbHOTO BeC-
tubynsipHoro cuHapomy (H-81.4 3a MKX-10) 3 ypa-
JKEHHSIM TUX UM iHILIUX CTPYKTYP LEHTPAJIbHOIO BiIainy
BeCTUOYISIPHOIO aHalizaTopa, Y 3HAYHO MEHILOI Kijlb-
kocrTi (3,0 % BuUnManKiB) — 3a TUIIOM KOMOiHOBAaHOTO BeC-
TUOYJISIpPHOTO CUHApPOMY 3a Kitacugikaiiieto I.b. Conna-
TOBA Ta CIiBaBTOPIB [6].

Be/l kiiniuHO niposiBisijiack nporpecyrodyuM (y 85,7 %
BUIAIKiB) abo pemityiounM Iepedirom (y 14,3 %) 3
pi3HOMAHITHUMU 3MiHAMHU BECTUOYJIO-COMAaTUYHUX,
BECTUOYJI0-CEHCOPHUX 1 BECTUOYI0-BEereTaTUBHUX Ila-
TOJIOTIUHMX peaklliii BIPOJOBX TPhOX MicjasiaBapiiiHUX
JIeCSATUPIY.

st Toro, mo6 audepeHuitoBaTi pagialliiHUiA BIUIUB
Bif Ail iHIIMX TTpodeciiHMX YMHHUKIB, 3 YMCJIa BCiX 00C-
texxennx YJIHA na YHAEC Bimiopano 420 oci0, s1Ki mipa-
LIOBAJIM BOMiSIMA BaHTaXXHOTO aBTOTpaHcmopTy. KoHT-
posnbHy Tpyny ckianu 102 Bomii-ripogecioHanu Toro x
BUY aBTOTPAHCHOPTY, SIKi He 3a3Haiu BBy IP. Po3-
MO 3a CTaXkeM i BIKOM B 000X Ipyrax 0yB OJJHAKOBUM.

AmHari3 3axBopioBaHocTi Ha Be/l 3a naHumu BecTUOy-
someTpii y BoaiiB YJIHA na YAEC Ta BomiiB KOHTPOJIb-
HOi rpymnu, 3 po3paxyHKy Ha 1000 oci®, HaBeaeHO y
Tabi. 1.

Hani Ta6un. 1 cBimuatse, mo Bel I cT. mepeBaxkae B ocib
KOHTPOJIbHOI Tpynu, a 3HayHa — II Ta I1I cT. — B ocHOB-
Hiil rpyni. 3a UMMUW JaHUMU BCTAHOBJIEHO, IO CTYIMiHb
3axBopioBaHocTi Ha BeJl y BoxiiB YJIHA na YAEC Bipo-

Ta6nuusa 1

1986—1987, including 325 patients selected for the
long-term monitoring. During examination the
patient complained on dizziness of various kinds
(vestibular sensory-reaction) with abnormal static
and kinetic balance (vestibular, systemic reactions)
and diverse vestibular-vegetative discomfort.

VeD by the type of the central vestibular syn-
drome (H-81.4 by ICD-10) was fixed in the
majority (in 97 % cases) of them with affection of
certain structures of the central department of VeA
and by the type of combined vestibular syndrome
according to the I.B. Soldatov et al. classification
[6], in the considerably smaller number of patients
(3.0 % cases).

VeD was clinically manifested by progressing (in
85.7 % cases) or remittent course (in 14.3 %) with
the different changes in vestibulo-somatic,
vestibulo-sensory and vestibulo-vegetative patho-
logical reactions during post accident three
decades.

420 persons who worked as the drivers of trucks
were chosen from the number of all examined per-
sons for differentiation of radiation effect from
other professional factors. Control group consisted
of 120 professional drivers of trucks who were not
exposed to IR. A distribution by an experience and
age was identical in both groups.

VeD morbidity per 1000 persons according to the
results of vestibulometrical examinations of driv-
ers-clean-up workers and the drivers of control
group are shown in Table 1.

Table 1 indicates that VeD degree 1 is prevails in
persons of control group and more severe VeD of
the II and III degrees in the main group. These
data revealed that the degree of VeD incidence in

3axBoploBaHicTb Ha BecTUbYNApHY auchyHKuito y Boaiie — YJIHA Ha YAEC Ta KOHTPONbHOT rpynu, abCcontoTHi

yucna (BigHOCHi uncna - Ha 1000 oci6)
Table 1

VeD morbidity in the drivers-clean-up workers and drivers of control group, absolute numbers (proportionate

numbers per 1000 person)

CraH BecTUOYNSAPHOT GYHKLI

Bogpji/drivers

State of vestibular function

KOHTpOnbHa rpyna / control group, n = 102

YJTHA na YAEC/ clean-up workers, n = 420

Y mexax Hopmu / within norm limits 32 (314)
BeLl | ct. / VeD of the | degree 50 (490)
BeLL Il ct. / VeD of the Il degree 13 (123)
BeLL Il c1. / VeD of the Ill degree 7 (69)

55 (132) *
121 (288) *
169 (402)*
75 (178)*

MpumiTka. * — pisHMUS BIPOriAHA Y MOPIBHSIHHI 3 KOHTPOMLHOK rpynoto, p < 0,05.
Note. * — significant difference in comparison with control group, p < 0.05.
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TiIHO OINBIIMIA, HiXX Y BOJiiB KOHTPOJIbHOI IPYITH, TOOTO
BruB IP € cyTreBimmm.

VY 57 YIIHA na YAEC 1-i rpyrmu, gxi neperecan 'TIX
I Ta II c1., mpu mepBUHHIN BecTUOyIOMETpii y 1986-
1987 pp. BcTaHOBJEHI HalbOiIbII 3HaYHI posiBu Bell.
3adikcoBaHO CIIOHTAaHHY CUMMOTOMATUKY — CHOHTaH-
HMI HicTarM, 3Ha4yHi po3JiaAM CTaTUKO-KiHETUYHOI1
piBHOBaru. Ilpu dyHKIiOHaNIBHIA CTUMYJIALLT Y OCi0 1-
i Tpynu BiA3HauveHO rineppedekcito (ipuralito) ekc-
MepUMEHTAJIbHOIO HiCcTarMy 3 MOT0o IM3PUTMIEIO, sSKa
CYIIPOBOJIXXYBaJlaCh TPUBAJIMMU BECTUOYIO-CEHCOPHM -
MU peakllissMU Ta BeCTUOYJO-BEereTaTUBHUMMU pedeK-
camu 2—3-ro crtyneHs. [Ipossu Bell 3apeecTtpoBaHi y
paHHi MiciasgaBapiliHi poKM B cTanii gekommneHcalii. B
VIJIIHA na YAEC niei rpyrmu Briponosx 1,5—3,0 pokiB
micyis aBapii IIpu aKTUBHI MeIMKaMEHTO3Hill Teparii
3MEHIIWINCH SBUIIA TinmeppedeKcii eKcrnepuMeHTalb-
HOTO HiCTarMy, TPMBAJIiCTh BECTHOYJIO-CEHCOPHMX Ta
MpOSIB BECTUOYJIO-BereTaTUBHUX pediiekciB 10 1-ro
CTyTIEHS.

OpmHak, mouynHarouu 3 1994—1996 pp., BIPOIOBXK
1997—2015 pp, BinMiyeHO mporpecyBaHHS CIIOHTAHHOI
BECTUOYISIPHOI CUMIITOMATUKH, SIKICHUX Ta KiTbKiCHUX
MOpyIlIeHb €KCIEPMMEHTAJbHOIO HicTarMy Hpu (yHK-
LiOHAJIbHMX HAaBAaHTAXXEHHSX B OCi0 1Ii€l Tpymnu.

BuszHaueHo, 1110 OCOOJMBICTIO KJIiHiYHOro mnepeodiry
Be/l y mauieHTiB 1-1 rpynu y paHHi micisiaBapiiiHi poku
€ TepeBaXaHHs SIBUIL ipuTallii Y CTOBOYPOMO3KOBUX,
MiAKOPKOBUX Ta KOPKOBUX CTPYKTYpax BECTUOYJISIPHOTO
aHajizaTopa, a y BiAJaJieHi pOKM — TPOrPecyBaHHS
TaJIbMiBHMX IIPOLIECIB Y THX XK€ LIEHTPaJIbHUX CTPYKTY-
pax.

VYV 120 YJIIHA na YAEC 2-i rpynu niposiBu Be/l npu
obcTexkeHHi y 1986—1987 p 3apeecTpoBaHi BXe IpU
nmo3i 0,2 I'p. 3okpeMma, B ocib 2-A rpymnum i3 1 cT. Bell —
18,3 % Bunankis, i3 11 ct. Bel — 21,6 %, i3 111 ct. Be/l —
7,5 %, 1V ct. BeJl — 5,0 %. B oci6 2-b rpynu I ct. Be/l
3a¢dikcoBanay 11,6 % sunankis, 11 ct. Bel —y 17,5 %,
III ct. Bel —y 10,8 %, IV ct. Bel —y 7,5 %. Lli nani
BKa3yloTh Ha Te, 110 OifbIlIi yacToTa Ta CTYIiHb MPO-
saBiB Bell BusBieHi B ocid 2-b rpymnu, siki oTpumaiu
Oinbiny nosy IP.

Oco0mmBicTh KimiHiuHOTO TIepebiry Bell y 2-if rpymi
JIIofeil xapakTepusyBaiach ABoMa (azaMu pO3BUTKY: Y
1-1i pasi — mo KiHII MepIIoro AeCATUPIYYS MiCIsl BILTHA-
By IP 3apeecTpoBaHi nepeBaXkHO, NMCOLiiOBaHI BECTU-
OyJISIpHI peakllii, 1110 BKa3y€ Ha MOPYLIEHHS B3aEMO/II y
LIEHTPAILHUX CTPYKTYpax BeCTUOYISIPHOIO aHalli3aTo-
pa; y 2-ii a3i — B Apyromy i TpeTbOMY AECATUPIUUSX
3a(iKCOBAaHO MPOrpecyrourii poO3BUTOK TraJlbMiBHUX
MPOLIECIB Y LEHTPAAbHUX CTPYKTYPaXBECTUOYISIPHOTO

drivers is significantly higher than the control
group, i.e. the impact of IP is substantial.

The most significant VeD manifestations were
revealed in 57 clean-up workers of the group 1 who
had ARS of the I and the II degrees at a primary
vestibulometric examination in 1986—1987.
Spontaneous symptoms — spontaneous nystagmus,
significant disorders of static and kinetic balance
were fixed. Hyperreflexia (irritation) of experimental
nystagmus with its dysrhythmia accompanied by the
prolonged vestibulo-sensory reactions and vestibulo-
vegetative reflexes of the Il and the III degrees were
noted under functional stimulations. VeD signs were
registered at early post accident years at the decom-
pensation stage. Phenomenon of hyperreflexia of
experimental nystagmus, duration of vestibulo-sen-
sory reflexes and the manifestations of vestibulo-
vegetative reflexes to first degree were decreased in
clean-up workers of this group during 1.5—3.0 years
after an accident with the active drug therapy.

However, the progressive growth of spontaneous
vestibular symptomatology, qualitative and quanti-
tative changes in experimental nystagmus under
functional loading were revealed in patients of this
group starting from 1994-1996 and during 1997-
2015 years.

It was determined that a predominance of the
irritation phenomena in brain stem and cortical
structures of vestibular analyzer and progression of
inhibitory processes in those central structures in
remote years is the feature of clinical course of Ve D
in the Ist group in an early post-accidental years.

VeD manifestations were registered just at 0.2 Gy
dose in the 2™ group. In particular, VeD degree I — in
18.3 % cases, VeD degree I — in 21.6 %, VeD degree
III —in 7.5 %, and VeD degree IV — in 5.0 % cases in
the 2-A group. While VeD degree I was in 11.6 %
cases, VeD degree Il —in 17.5 %, VeD degree 111 — in
10.8 %, VeD degree IV — in 7.5 % cases were regis-
tered in the 2-B group. Therefore the greater frequen-
cy and degree of VeD manifestation were detected in
the 2-B group with higher absorbed IR doses.

The feature of VeD clinical course in the 2nd
group of persons was characterized by two phases of
development: the dissociated vestibular reactions,
indicating the correlation disorders in the central
structures of vestibular analyzer, were mainly regis-
tered at the 1st phase to the end of the first decade
after IR exposure; progressive development of
inhibitory processes in the central structures of
vestibular analyzer was registered at the 2nd phase
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aHajizatopa. ¥ HUX B JUHaMIlli IicJIsiaBapiiHUX POKiB
BiaMiueHO peMityroumii nepebir Bell y cramii cyOkoM-
MeHcalrii.

VY 148 ocib 3-1 rpynu 10 pob6otu y YopHOOUIBCHKI
30HI BiT4y>X€HHs TIPU BeCTUOYIOMETPil BeCTUOYIIpHA
¢yHKI1ig BianmoBigansa MexaM BikoBoi HopMu. Ilicas
OpUNUHEHHS poOOTU B 30HI BigUyXEeHHS, ¥
1994—1995 pokax nipu obctexxeHHi Bell 1 cT. BusiBie-
Hay 36,5 % BunanakiB y rpymni 3-A ta 24,7 % — y rpymi
3-b, Bel Il ct. — 7,3 % y 3-A rpymi ta 21,5 % y 3-b
rpymi. I[Ipossis Bell 111 ta IV cT. He Oyno 3adikcoBa-
HO. AHaJli3 00cTexXXeHb MoKa3aB, IO MPU OJHAKOBUX
cyMapHux go3ax IP B 2-i1 i 3-i1 rpynax YJIHA na YA-
EC, uactrora ta ctyniHb nposBy Be/l B auHamiui
nicisiaBapiiHUX POKiB OyJu Oijblll BUpPa3HUMU Ta
MPUCKOPEHUMH B 4Yaci y ocid 3-i rpynu. Skimo y
2005—2006 pp. B YJIHA na YAEC 2-i rpynu nepesa-
xanu npossu Bell 11 ct., mo cranoBwio 59,9 % Bu-
nagkis, Bel 111 ct. — 22,8 %, Bell IV cT. — 15,8 %, TO
y Ti 3 poku B oci6 3-i rpynu Be/l 11 cT. 6ynay 33,0 %
punankis, BeJl 111 cT. —y 32,7 %, Bel IV ct. —y 19,8
%.Y 2013—2015 pp. He 3adikcoBaHO KOJHOI 0COOM i3
Bell I ct. B 3-A T1a 3-b rpymax, ajie BUSBJIEHO 30iJb-
IIEHHS KiJIbKOCTI JI0AeH 3 TSIKKUMHU TiposiBaMu Bell
(IIT ta IV c1.). Oco6auBicTh KIIiHiYHOTO Nepebiry Bel
B YJIHA na YAEC 3-i rpynu mnoasrana y puckope-
HOMY HapOCTaHHi IAaTOJOTiYHMUX peakliil 3a OiIbLI
KOPOTKUI TichasiaBapiiiHUI yac sIK 32 4acTOTOIO, Tak i
3a CTyIIeHEM MPOSIBY, Y MOPiBHIHHI 3 ocobaMu 2-i rpy-
U MpU OJHAKOBMX CYMapHUX J03aX, aJie pi3HOI Tpu-
BaJiocTi aii IP.

B VJIHA na YAEC Ttpnox rpyn y BigmijaeHi poku (y
JIPYroMy Ta TPETbOMY NECATUPIYYSIX) BiAMideHa OTHOC-
KEepPOBAaHICTh IIPOrpecyBaHHs IATOJIOTIYHUX BECTUOY-
JISIpHUX peakuiil. BoHU mnposBiasiiucs 30i1bLIEHHSIM
CIIOHTAHHOI CUMIITOMAaTHKH, a caMe: 3HAUHUMU TI0pYy-
IIEHHSIMU CTaTUKO-KiHETUYHOI piBHOBATH, IOSIBOIO I10-
3ULIMHOTrO a00 CIIOHTAHHOTO HiCTarMiB, a TAaKOX MpPOr-
pEeCylOUMMHU SIKICHUMM 1 KiIbKICHUMM 3MiHAMM T1apa-
METpiB eKCIepUMEHTAJIbHOIO HicTarMy Mpu (yHKIIiO-
HaJIbHMX HaBaHTAXKCHHSIX.

SIKicHi 3MiHM XapakTepu3yBalWChb 3POCTAHHIM W3-
pUTMIi Ta pO3ABOEHOCTI €EKCIIEPUMEHTAILHOIO HiCTarMy,
ioro pesepcii, TMOJOBXEHHSIM TPUBAJIOCTI <«HIMUX»
MOJiB, KiJbKiCHI 3MiHM — 3MEHILIEHHSIM YacTOTHU Ta
30i7bILIEHHSIM CepelHbOI KyTOBOI IIBUAKOCTI MOBUIbHOL
dasu "icrarmy (ITH®), o Bkasye Ha TpaHchopMallito
HicTarMy 3 KJIOHIYHOTO Y KJIOHIKO-TOHIYHMIA, a MOTIiM Y
TOHIYHUA.

Ili naHi 06’€KTUBHO CBiAYaTh MPO 3HAYHI MOPYILIECHHS
B LIEHTPaAJIbHUX CTPYKTYpPaxBeCTUOYJISIPHOTO aHaJi3aTo-

of the second and third decades. Remitting course
of VeD at subcompensation stage was observed in
them in dynamics of post accident years.

Vestibular function in persons of the 3™ group before
the work in the Chornobyl exclusion zone corre-
sponded to the age limits. After finishing work in
exclusion zone in 1994—1995 years VeD of'the I degree
was revealed in 36.5 % and 24.7 % cases in the 3-A and
3-B groups, respectively, VeD of the 2™ degree was
observed in 7.3 % and 21.5 % in 3-A and 3-B groups,
respectively. VeD manifestations of the III and the IV
degrees were not registered. The frequency and degree
of VeD manifestation within post-accident years were
more expressive and accelerated in time in the 3™
group for the same total doses of IR in the 2™ and 3™
groups of clean-up workers. If in 2005—2006 the
prevalence of VeD manifestation of the I1 degree con-
sisting of 59.9 % cases was noted in the 2™ group, VeD
of the 111 degree was registered in 22.8 %, VeD of IV
degree — in 19.8 % while VeD of the 11 degree was in
33.0 % cases, VeD of the 111 degree — in 32.7 %, VeD
ofthe IV degree — in 19.8 % in persons of 3™ group the
same years. No one person with VeD of the I degree in
groups 3-A and 3-B was fixed in 2013—2015 but an
increase in a number of patients with severe VeD signs
(stages 3 and 4) was observed. The VeD clinical course
in the 3™ group featured a rapid increase of pathologi-
cal reactions in a shorter post-accidental period by the
frequency as well as by the degree of manifestation vs.
the 2™ group exposed to equal total doses of IR but dif-
ferent duration of IR effect.

One directed progression of pathological
vestibular reactions was noted in clean-up workers
of all three groups in remote years (in the second
and third decades). They were manifested by
growth of spontaneous symptoms such as: the sig-
nificant disorders of static and kinetic equilibrium,
an appearance of positional or spontaneous nys-
tagmus, and also progressing quantitative and
qualitative changes in parameters of experimental
nystagmus under functional loading.

The qualitative changes featured the exacerbation
of dysrhythmia and bifurcation of experimental nys-
tagmus, its reversion, an increased duration of the
«mute» fields. The quantitative changes featured a
decrease in frequency and by an increase in middle
angular rate of slowly phase of nystagmus (SPN) that
indicate the nystagmus transformation from clonic
into clonicotonic, and then — into tonic ones.

These data objectively demonstrate the significant
disturbances in the central structures of the vestibu-
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pa i Ha 3pOoCTaHHS TiMePTEH3IMHOIO CUHIPOMY Y TOJIOB-
HOMY MO3KY ITpM4 (hOpMyBaHHi OpraHiyHo1 Liepedpo-Bac-
KYJISIpPHOI TIaTOJIOTii — IMCHUPKYISTOPHOI eHIedano-
naTii, 1epedpaibHOro aTepOCKIIepOo3y, EITiIeNTONnomi0-
HUX CTaHiB Ta iHIIMX 3axBopioBaHb B YJIHA Ha HAEC y
BiggaJeHi pOKHU, IO Y3roJXYIOThCSI 3 Helpodizio-
sorivnumu, MPT Ta inmmmm ooctexkeHHsmu [7—10].

i mani oTpuManu MiATBEPIXEHHS TpPU KOpe-
JISLIMHOMY aHafi3i, SKMiA ToKa3aB, 110 HapOCTaHHS
CMNOHTAHHUX peakiiil (CMOHTAHHOIO HicTarMmy, CTaTu-
KO-KiHETMYHUX pO3JIafiB), a TaKOX SIKICHUX i
KiIbKICHMX 3MiH €KCIIEpPUMEHTAJbHOIO HiCTarMy Mpu
(byHKIIOHATBHUX CTUMYJSLIAX MPSIMOMNPONOPIIiHO
KOPEJIOITh 3 PO3BUTKOM 1IepeOpOBACKYISIPHOI IaTo-
Jiorii (r = 0,76).

PospaxoBaHuii 3a MaTeMaTUYHOIO MOJEJIIIO BigHOC-
HUI PU3UK BKA3y€E Ha MPSAMY 3aJ1€XKHICTb CTYMEHs MPOsI-
By Bell. IIpu 36iiblIeHHi 103U AJ1s1 KOXKHOI HACTYITHOL
JI0O30BO1 TPYyIM MOPIBHSHO 3 MOIIEPeAHbOIO BiH
nopiBHioe 1,24 (mosipumit inTepBan 1,01; 1,39); npu
30iIbIIEHHI BiKYy JUIsI KOXXHOI HACTYITHOI BiKOBOI IpYITA
MOPiBHSHO 3 MoMNepeaHboro — 1,28 (1oBipumii iHTEpBaIN
1,04;1, 59). Pu3suk € Biporimaum, p < 0,05 [11].

Y Mexax BUIIaJ0K-KOHTPOJBHOIO JOCIIiIKEHHS TTPO-
BEIEHO aHaJi3 3B’ 3Ky MixXK MOPYIIEHHIMM MiKPOLIMPKY-
JILIil Ta cTyneHeM mnpossiB Be/l.

Iz 432 VYJIHA Ha YAEC, gxuM 3nOiiiCHEHO
JOCTiIXEeHHS MiKPOLUMPKYJILil y Oyabp0apHiii KOH I0H-
KTUBi OKa, c(opMOBaHi Ipymu IS BUITadOK-KOHT-
POJILHOTO JIOCHiAXeHHsI. B OCHOBHY rpymy YBillILIO
108 oci6 3 Be/l, sska maja xapakTep LIEeHTPaJbHOTO Bec-
TUOYJISIPHOTO CUHAPOMY pi3HOTO cTymneHs. I3 Hux 3 1
cryneHeMm Bell BusiBieHo 31 ocoOy (28,7 % Bumnaakis),
3 11 — 48 ocib6 (44,5 %), i3 111 — 29 oci6 (26,8 %). Y rpy-
ny TOpiBHAHHS BKIIOYeHi pemTa 324 ocobu
BianoBimHoro Biky 60e3 Be/l. Pe3ynbsratu aHaizy HaBe-
JleHi B Ta0. 2.

Ta6auuya 2

lar analyzer and the increase in hypertension syn-
drome in the brain when forming organic cere-
brovascular pathology — dyscirculatory encepha-
lopathy, cerebral atherosclerosis, epileptiform con-
ditions and other diseases in the clean-up workers in
remote years, that is consistent with neurophysio-
logical, MRI and other examinations [7—10].

These data were confirmed by the correlation
analysis, which showed that the growth of sponta-
neous reactions (spontaneous nystagmus, static
and kinetic disorders) as well as qualitative and
quantitative changes in experimental nystagmus
under the functional stimulation is directly pro-
portionally correlated with the development of
cerebrovascular pathology (r = 0.76).

The relative risk, calculated by mathematical
model, indicates the direct dependence of the
degree of VeD manifestation with increasing dose
for each subsequent dose groups compared with the
previous that was consisted of 1.24 (CI 1.01, 1.39)
with increasing age for each subsequent age group
compared to previous — 1.28 (confidence interval
1.01, 1. 39). The risk is significant, p < 0.05 [11].

The link between impaired microcirculation and
degree of VeD manifestation was analyzed within a
case-control study.

From 432 clean-up workers subjected to studying
microcirculation in the bulbar conjunctiva of the eye
were formed groups for case-control examination.
108 people with VeD of the character of central
vestibular syndrome of different degree were includ-
ed in the main group. VeD degree I was detected in 31
persons of them (28.7 %), degree 11 — in 48 persons
(44.5 %), degree 111 — in 29 ones (26.8 %). The
remaining 324 individuals of corresponding age
without VeD were included into the comparison
group. The analysis of results is shown in Table 2.

BennunHU KOH'IOHKTMBANIbHOrO NOKa3HUKA MiKpouupKynauii npu pisHux crynensax Befl B VIHA na YAEC (3a

AAHUMU JOCNTIAKEHHA BUNAJOK-KOHTPONb)
Table 2

The values of conjunctival microcirculation index at different degrees of VeD in clean-up workers (according

to the case-control study)

Cryniub nposisy Be/] / degree of VeD manifestation

KoH’loHKTUBanbHMIA NOKa3HuK, 6anm / conjunctival index, points

be3 B/ (324 ocobw) / without VeD (324 persons)
| cTynikb (31 ocoba) / the | degree (31 persons)
2 cTyniHb (48 oci6) / the Il degree (48 persons)
3 cryninb (29 oci6) / the Il degree (29 persons)

11,005
12217
16,8 £ 2,3*
18,3+ 1,8*

Mpumitka. * — pisHmus 3 rpynoto Y/IHA Ha YAEC 6e3 B[] BiporigHa npu p < 0,01.

Note. * — significant difference in comparison with clean-up workers group without VeD, p < 0.01.

225 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemu pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

Ak cBimuath gani Ta6a. 2, B YJIHA na HAEC 3 I1 ta I11
crynieHssMu Bell mopylieHHsT MiKpOLMPKYJsLii Bupa-
JKEeHi BiporigHo OiJibllie y MOPiBHSIHHI 3 KOHTPOJIbHOIO
rpymnoio 6e3 Be/l.

BcranosineHo npsimuii cepenHiit (r = 0,46) kope-
JISIIIMHUMI 3B'930K MiXXK KOH'IOHKTMBAJIbHUM ITOKa3HU-
KOM) MIiKpOUUPKYIAIMii Ta CcepeaHbOI0 KYTOBOIO
IIBUIKICTIO TOBiJLHOI (pa3u HicTarMy IpU eJeKT-
poHictarMorpadii. 3a pesyabraTaMu BMIaJ0K-KOHT-
POJILHOIO OOCJiJXXKEHHSI i KOpeJsaLiiiHOro aHali3y
BU3HaueHo, 110 Be/l BupasHille Ta 4acrillie MposiB-
nsgetbes B YJIHA na YAEC i3 cyTTeBiliuMu 1opy-
LIEHHAMU MiKPOUMPKYJIALil y Oynb0apHiii KOH'IOHK-
TUBI OKa, TOOTO MOTiPLIEHHSI CTaHY MiKPOLMPKYISLIil
BiJlirpa€e OJHY 3 BaXKJIMBUX OMOCEPEIKOBAHUX POJICH Y
CKJaJHOMY M€XaHi3Mi PO3BUTKY BECTUOYJISIPHUX I1O-
pyLIEHb.

AxkycTuuHa gucoyHkuia B YJIHA na HAEC

Yy AMHaMmili nicnsaBapitHUX gecaTupiy

AyniomerpruHi oocTexkeHHs 3a 1986—2015 pp. mpoBeneHi
y 7812 YJIHA na YAEC. Jlani aymiometpii y 1200 YJIHA
Ha YAEC y 1986—1987 pp. nokazanu, 1o y 55,5 % Bu-
MaaKiB cTaH clIyxXy OyB y MexXkaX BiKOBOi HOpMU. Y pelTu
44,5 % BuUsiBJIeHa aKyCTUYHA AUCGHYHKILIST 32 TUTIOM CEH-
copoHeBpanibHOi mpurayxysatocti (CHIT) (H-90 3a
MKX-10) pizHoro crymeHs. I3 Hux, 3a Kinacu@ikaiiero
B. I. bazapona ta A. 1. Po3knanku [12], 3apeecTpoBaHi y
37,0 % BunankiB 1 — nerkuii Ta Il — cepenHiii cTymiHb
3HWKEHHS CIIYXY, SIKi BBaXKAIOTHCS COLiAJIbHO alleKBaT-
HUM ciyxoM, a Takox III Ta IV cTyniHb 3HUXKEHHSI TOCT-
potu ciyxy y 7,5 % BumajakiB, KOTpi BiZHOCSATBCS IO
COLIIAJIbHO HealeKBaTHUX TSKKMX CJIYXOBMX ITOPYIIEHD.
3okpema, cepen HUX 3 | cTyrmeHeM 3HIDKEHHSI TOCTPOTU
ciyxy 0yio 26,3 % sunankis, i3 I — 10,7 %, 111 — 6,1 %
ta IV — 1,4 % Bumnankis.

o6 Bumisiut BIUMB IP Ha ciayxoBy (YHKILiIO Bif
Iil iHmMx npodeciiHux GakTopiB 3 yuciaa o0CcTexke-
aHnx YJIHA na YAEC Bugineno 420 oci0, gKi mpairio-
BaJM BOJiSIMU BaHTaXXHOTIO aBTOTPAHCIIOPTY BHpPO-
JOBX TPYAOBOIo XKUTTS. KOHTpOJbHOIO Tpymnolo Oyiu
102 Bomii — mpodecioHann TOro > BUIY aBTOTPAHC-
nopTy, 1o He 3a3Haiu BBy IP. Po3nonin 3a craxxem
i BikoM OyB y 000X rpyrax oJHaKOBUI Ta He TMepeBH-
myBaB 50 pokiB.

Hani mono 3axsoproBaHocti Ha CHII y BoaiiB YIIHA
Ha YAEC Ta BomiiB KOHTPOJBLHOI TPyNU, 3a TaHUMU
ayaioMeTpii, HaBeJeHi B Tabd. 3

K BKa3yloTb JaHi Tabj. 3, cTaH TOCTPOTHU CIYXY 3a TU-
oM IepeayacHOro BiKOBOro 3HIXEHHs (presbyacuzis
praecox) BusiieHo y BoniiB YJIHA na YAECy 61,4 %, a

According to the data of Table 2 the microcircula-
tory VeD disorders of the 11 and 111 degrees in clean-
up workers are significantly more pronounced com-
pared with the control group without VeD.

A direct medium correlation (r = 0.46) between
conjunctival index (CI) and microcirculation and
average angular velocity of the slow phase of nys-
tagmus (SPN) was established at electronystagmo-
graphic examination. According to the results of
case-control studies and correlation analysis it was
determined that the more evident and frequent
VeD is manifested in the clean-up workers with
more significant disorders of the microcirculation
in the bulbar conjunctiva of the eye, that is the
deterioration of microcirculation state plays one of
the most important indirect roles in the complex
mechanism developing the vestibular disorders.

Acustic dysfunction in clean-up workers

in the dynamics of post-accidental decades
Audiometric examinations were conducted in 7812
clean-up workers for the years 1986—2015. The
audiometry of 1,200 of them showed the state of hear-
ing within the age in 55.5 % cases in 1986—1987. The
remaining 44.5 % — acoustic dysfunction was detect-
ed by the type of sensor neural hearing loss (SNHL)
of different degree (ICD-10 H-90). Of them the
decrease in hearing loss (1 — mild degree and 2 —
average degree) was fixed in 37.0 % cases by the clas-
sification of V. G. Bazarov and A. 1. Roskladka [12]
that are considered socially adequate hearing disor-
ders and also the 3™ and 4" degrees in 7.5 % of cases,
efered to the socially inadequate hearing disorders. In
particular, among them the 1% degree was noted in
26.3 % of cases, the 2" —in 10,7%, the 3* —in 6,1 %
and the 4" — in 1,4 % of cases.

To differentiate the impact of IR on auditory
function from other occupational factors 420
clean-up workers who worked as drivers of trucks
throughout working life were selected. The control
group consisted of 102 drivers-professionals of the
same type of motor transport that were not
exposed to IR. Distribution by work experience
and age in both groups was the same and did not
exceed 50 years.

The incidence of SNH in the drivers’ clean-up
workers and control group according to audiome-
try, per 1000 persons, is presented in Table 3.

According to the data of Table 3, the state of
hearing acuity by the type of presbyacuzis praecox
was found in 61.4 % drivers’ clean-up workers, and
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Taoauuya 3

3axBOpIOBaHICTb HA CEHCOPOHEeBpanbHy npurayxyearictb y Bogiie Y/IHA Ha YAEC Ta BogiiB KOHTPONILHOT Fpynu

3a gaHumu aypiomertpii (Ha 1000 oci6)
Table 3

Sensor neural hearing loss morbidity in the drivers’ clean-up workers and drivers of control group according

to audiometry data (per 1000 persons)

CraH cnyxy

AG6coniotHe yucno (BigHocHi uucna — Ha 1000 oci6)
Absolute number (relative numbers per 1000 persons)

Hearing state

KOHTponbHa rpyna / control group, n = 102

YJTHA Ha YAEC/ clean-up workers, n = 420

Y mexax BikoBoi Hopmu / within age norm 48 (470,6) 131 (311,9)
3HuxeHHs cnyxy / decrease in hearing 54 (529,4) 289 (688,1) *
3 Hux 3a presbyacuzis praecox (M) 49 (480,4) 258 (614,3) *

By presbyacuzis praecox (PP) from them

MpumiTka. * — pisHMUS BIPOriAHA Y MOPIBHSIHHI 3 KOHTPOMBLHOK rpynoto, p < 0,05.
Note. * — significant difference in comparison with control group, p < 0.05.

y BOJIiB KOHTPOJBHUX Ipyn — y 48,0 % Bumaukis.
HochimKkeHo, 1110 MpU OAHAKOBUX MpodeciiiHX yMOBax,
craxy i Biky, y BoaiiB YJIHA na YAEC 3HUKeHHS ClIyXy
3a presbyacuzis praecox CIIOCTEePira€TbCcs BipOTiTHO
yacTiuie.

BcraHoBneHo, 1110 BiTHOCHUI PU3UK 3HUXKEHHS TOCT-
potu cayxy mist paxoBux rpyn YJIHA na YAEC nopis-
HSHO 3 HeornmpoMmiHeHUMHU cTaHoBMB 1,31 (CL-1,07; ipu
x? 8,81 p=0,05); BinHOCHUI PU3UK 3HUKEHHS CIIyXY 3a
presbyacuzis praccox mis ¢axoBux rpyn YJIIHA na YA-
EC nopiBHSIHO 3 HEONMPOMiHEHUMU (PaXOBUMMU IpyIriaMu
cranoBuB 1,24 (CL-1,0; 1,54) npu 2= 4,68 i p = 0,05;
TOOTO pi3HULS MiX rpynamu BiporigHa. Lli gaHi maroTb
MiacTaBU CTBEPIKYBaTH, 110 TepeayacHe BiKOBE 3HU-
xkeHHs cayxy B YIIHA na YAEC € ogHUM i3 CUMIITOMIB
Tepen4acHOIO CTapiHHS OpraHi3My.

VY BigpmaneHi poku micias aBapii, a came y 2012—2015
pp., B ooctexxeHux YJIHA na YAEC He 3adikcoBaHO
JKOJHOTIO TalliEHTa 3 TOCTPOTOIO CIYXY Y MeXax BiKO-
Boi HOpMH. 3 | CTymeHeM 3HMXKEHHS CIIyXy BUSIBICHO
30,2 %, nauieHTiB, i3 HUX y 28,9 % BUMNAaIKiB BigMiue-
HO TepeayacHe 3HUXXEHHSI TOCTPOTH CIyXy (3a TUIIOM
presbyacusis praecox), siKe BiAMOBigaso BiKOBili KaTe-
ropii 50—59 pokiB. I3 Il cTymeHemM 3HIKEHHS CIyXY
oyno 34,7 % Bunaakis, cepen HUX y 29,5 % — 3 presby-
acusis praecox y BikoBiii kareropii 60—69 poxis. To6-
TO, B 0Ci0 LIMX IBOX BIKOBUX KaTeropiil rmepemdyacHi
BiKOBi 3HMXXEHHS CIYXY CTaHOBUJIU Oinbuiicth (58,4%
Bunanakis). KpiMm toro, y 35,1 % Bunazakis B YJIHA Ha
YAEC 3apeecTpoBaHO COlLliaJIbHO HeaJeKBaTHEe 3HAUHe
3HUKEHHS cyxy, i3 Hux 111 ctynmens —y 29,5 %, IV —
y 5,6 %.

3BepTrae Ha cebe yBary (pakT, 110 IepeaJyacHe BiKOBe
3HUIKEHHSI CJIyXy Ta 3HayHE COlliaJIbHO HeaaeKBaTHE

in 48.0 % drivers of the control group. It was noted
that under the same professional conditions, the
experience and age, hearing loss by the type of
presbyacuzis praecox is more frequently observed
in drivers’ clean-up workers.

It was established that the relative risk of a decrease
in hearing acuity for professional groups of clean-up
workers compared with non-irradiated ones was 1.31
(CL-1,07; at x> = 8.8 and p = 0.05); the relative risk
of presbyacuzis praecox for professional groups of
clean-up workers compared with non-irradiated pro-
fessional groups was 1.24 (CL-1.0; 1.54) at x2= 4.68
and p = 0.05) that is the significant difference between
groups. These data give reason to believe that the pre-
mature age-related hearing loss in the clean-up work-
ers is one of the symptoms of premature body aging.

No patient with hearing acuity within the age
norm was fixed in examined clean-up workers in
distant years after the accident, namely in
2012—-2015. Hearing loss of the 1st degree was
revealed in 30.2 % of cases, premature presbyacusis
praecox, which corresponded to the age category of
50—59 years, was observed in 28.9 % of them. A
decrease in hearing loss of the 2nd degree was regis-
tered in 34.7 % of cases among them 29.5 % with
presbyacusis praecox in the age group of 60—69
years, that is premature age-related hearing loss
accounted for the majority (58.4 % of cases) in the
people of these two age categories. In addition,
inadequate socially significant hearing loss, includ-
ing the 3 degree — in 29.5 % and the 4" degree — in
5.6 %, was fixed in 35.1 % of clean-up workers.

An attention was payed by the fact that the num-
ber of clean-up workers with premature age hear-
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loro 3HMXeHHs HanpukiHui 30 micasaBapiiHUX Y
pokiB crioctepiranucsa y 93,5 % oocrexxenux YJIHA na
YAEC. INoporu cnpuitasarta ta 100 % po306ipauBicTh
MOBHUX TecCTiB, 3adikcoBaHi y Hux, Ha 30,0—55,0 n1b
Oinpuri ovikyBaHux. Ilopsim 3 TuM, Tpu 30UIbIIEHHI
TY4HOCTi MoAayi MOBHHMX TECTiB MpU ayAdioOMeTpii Ta
3BEPHEHOI 0 HUX «KUBOI» MOBH, y 69,6 % mallicHTIiB
BUSIBJIEHO OOJIbOBUI CIYXOBUI1 TUCKOMMPOPT, 110 CYII-
POBOIXYEThCS MapaloKCAJIbHUM TaIiHHSIM TMOPOTiB
po36ipauBocTi chaiB. Li gBUIIa yTPYAHIOIOTH KOMY-
HiKalifiHi KOHTaKTU, MPU3BOASIThH 10 CaMOi30JsLil Ta
3HUKEHHSI KOTHITMBHMX (DYHKIIiii, 11O BIJIMBAaE Ha
SIKICTh XUTTSI. BOHM CTBOPIOIOTH HE TiIBKUA CKJIATHY
MEIUYHY, aje i coliajbHy MpoodieMu, 60 MOTpedyIOTh
NOJalbIIOr0 yIOCKOHAJIEHHsI peadiniTaliiHUX Ta KO-
pUTYIOUMX 3aXO/iB.

3MiHM B aKyCTUYHOMY aHani3aTopi Nnpu 06’ €KTUBHUX
€NeKTPOaKyCTUYHUX 00CTEXEHHSAX

B YJIHA Ha YAEC

Hamwu Brniepie [13, 14] nmpu mepBUHHOMY OOCTEXEHHI y
1986—1987 pokax B YJIHA na YAEC 3a maHumu akyc-
TUYHOI iIMIEAAaHCOMETPii SIK 3 HOPMaJIbHOIO FOCTPOTOIO
CJIyXy, TakK i 3i 3HMXXEHOIO, Bif3HA4YeHi 3MiHM YacOBUX
napaMeTpiB aKyCTUYHOTo pedJieKCy BHYTPIillTHbOBYIII-
Hux M’a3iB (APBM) nipu incunarepalibHiil Ta KOHTpaaa-
TepajbHilt ctumyisuii. Tak, 30kpema, B oci0 1-1 rpynu 3
HOPMAaJILHUM CJIYXOM, sIKi 3a3Hanu aii [P y manux no3ax,
yac HapocTaHHS APBM npu 3ByKOBilf CTUMYJAILT Ha
yactoTi 1,0 xIi1 npu incunaTepaibHiil CTUMYJISLIT cTa-
HoBuB (157,1 £ 17,1) Mc, a B ocib 2-i rpynmy 3 HOpMaJib-
HUM ciyxoM, ki mepeHecau ['TIX, yac HapocTaHHS
APBM nopiBHioBaB (141,8 = 11,1) Mc, MOpiBHSIHO 3
KoHTposieM — (176,0 £ 28,5). [Ipu KoHTpajaTepaabHiil
CTUMYJISALIl y Mali€HTIiB ABOX Tpyn Leid MNOKa3HUK
APBM BiagnosigHo ctanoBus (106,9 + 28,3) ta (122,6 *
24,6) Mc, B KOHTpOJIbHiii Tpymi — (166,7 + 18,1) mc. Li
3MiHM BKa3yBaJii Ha 3MEHILEHHS JOCHiIKXYBaHOTO IO-
Ka3HHUKa.

Big3HaueHo MOOOBXEHHS 4yacy aKTHUBHOI Micasmii
APBM vy uux YJIIHA na YAEC aBox rpyi, IO Biamo-
BigHO gopiBHIOBaB (119,4 £ 18,1) Ta (137,8 + 14,1) mc
NopiBHAHO 3 KoHTpoJieM — (116,0 = 20,0), npu incuia-
TepalibHill Ta MpU KOHTpaaTepadbHiil CTUMYJISLISIX Bil-
nosigHO (152,5 + 13,6) Ta (166,0 £ 23,9) Mc y nopis-
HSIHHI 3 KoHTposreM — (112,2 & 16,0) mc.

3agikcoBaHo ckopodyeHHS uyacy crnamy APBM Ha
nJocnigkyBaHin yacrtoti B YJIHA na YAEC 1-i ta 2-i
TPYIl 3 HOPMaJbHUM CJIYXOM, III0 CTAHOBMB BiITOBiIHO
(191,3 £ 24,7) Ta (143,5 £ 19,8) Mc npwu incunare-
paNbHil CTUMYJISLII, TTOPiBHSAHO 3 KOHTposieM — (215,0

ing loss and a significant decrease in socially inad-
equate decrease at the end of 30 post-accidental
years amounted to 93.5 % of cases. The thresholds
of perception and 100 % intelligibility of language
tests were recorded at 30.0—55.0 dB (an expected
level). While increasing the volume of supply in the
language tests under audiometry and facing «live»
language the painful ear discomfort, accompanied
by paradoxical fall of the thresholds in word intel-
ligibility was found in 69.6 % of cases. These phe-
nomena complicate the communication contacts,
lead to the isolation and decline of cognitive func-
tions that affects the quality of life. They create not
only complicated medical but also social problems
requiring further improvement for rehabilitation
and correction measures.

Acoustic analyzer changes in objective
electroacustic examinations
in clean-up workers
Changes in temporal parameters of the acustic reflex
of entotic muscles (AREM) of clean-up workers
aged 23—50 years under ipsi- and contralateral sound
stimulations were for studied by us at primary exam-
ination in clean-up workers both with normal and
decreased hearing acuity in 1986—1987 according to
the data of impedansometry [13, 14]. Particularly the
time of AREM acceleration under the sound stimu-
lation at a frequency of 1.0 kHz in ipsilateral stimula-
tion was (157.1 £ 17.1) ms in persons of the 1* group
with normal hearing who were exposed to small doses
of IR and the time of AREM acceleration was (141.8
+ 11.1) ms in the 2™ group patients with normal
hearing who had ARS comparing to controls (176.0
+ 28.5) ms. This AREM index consisted of (106.9 +
28.3) and (122.6 + 24.6) ms respectively in patients of
two groups under contralateral stimulation in com-
parison with control (166.7 & 18.1) ms. Shortening of
examined index was demonstrated by these changes.
It was noted the time lengthening of active
AREM after-effect in two groups that was (119.4
18.1) and (137.8 £ 14.1) ms, respectively compar-
ing to controls (116.0 = 20.0) ms under ipsilateral
and contrlateral stimulations — (152.5 £ 13.6) and
(166.0 £ 23.9) ms, respectively comparing to con-
trol (112.2 £+ 16.0) ms in these clean-up workers.
Shortening of the AREM time slump was fixed at
the studied frequency in clean-up workers of the 1st
and the 2™ groups with normal hearing that consist-
ed of (191.3 £ 24.7) and (143.5 £ 19.8) ms, respec-
tively under ipsilateral stimulation vs. controls
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+ 28,0) Mc, a pu KOHTpajaTepajbHild CTUMYJSIl
BinnosinHo (148,0 + 17,0) Ta (220,9 * 26,8) Mc, B KOHT-
ponbHiit Tpymi — (251,0 £ 30,0) mc.

InMu mocnimkeHHSIMM BCTAaHOBJIEHO, 11O BUSIBJICHI
3MiHM 3aJIeXKHi BiJl BEJIMUMHU HO3U OMPOMiHEHHS. 30K-
pema, B YJIHA Ha YAEC, gki nepenecau I'TIX, BoHu
BiporigHo Oinbiii. JlocaimkeHo, 1110 3MiHU BUIlIEHA3Ba-
Hux nokasHukiB APBM B YJIHA na YAEC noriau6:io-
IOThCS 3aJIEKHO Bill 3HUXKEHHS CIIyXY.

TakyM 4MHOM, BMBUYEHO, 110 Y paHHI IicasiaBapiiiHi
poxu 3MiHU YyacoBux napametpiB APBM, a came BKopo-
YEHHSI Yyacy HapOCTaHHS Ta CIIaly, a TaKOX ITOJOBXEH-
Hs aKTMBHOI TIiCJSAii TpU IMCUJIaTepalbHIll CTUMY-
JISILLiT, MOPiBHSIHO 3 KOHTPOJIEM, BKa3yIOTh HAa MOPYILIEH-
HSI B3a€EMOIil MixX mpouecamMu 30yIKEHHS Ta rajbMy-
BaHHS Ha SIIEPHOMY DiBHi, a MpU KOHTpaJlaTepasibHiil
CTUMYJISILII — Ha MiX SIepHOMY pPiBHi petheKTOpHOI
nyru APBM y cToBOYyPOMO3KOBUX CTPYKTYpax aKyCTUY-
Horo aHaiizatopa B YJIHA na YAEC 3 HopManbHUM
ciayxoM. Ilpu HopManbHili TOCTPOTI CAyXy BM3HaA4eHi
3MiHu APBM neMOHCTpyIOTh paHHi JOKJiHIYHI MOpY-
IIEHHS Yy IMUX CTPYKTypaxX aKyCTUUHOIO aHaji3aTopa, a
OpU 3HUXKEHIM TOCTPOTi CIAyXy BOHU KiJIbKICHO OilbLil
BUpPaXKeHi.

Bnepiie BuBYeHO cTaH (YHKIIi PeUENTOPHUX 30B-
HIILIHIX BOJIOCKOBUMX KJIiTUH opraHa KopTi y BHYTpillIHb-
OMY BYCi 3a TOKa3HMKAMU aKyCTUYHOTO Jialla30Hy OTO-
akycTuuHoi eMmicii mpoaykTiB cnotBopeHHsI (OAEIIC) B
VJIHA na HAEC nBox rpyn y npyromy IiciisiaBapiiitHomMy
necatupivdi (uepe3 15—16 poxkis [15].

[lepiy rpyny ckiamm 19 oci0, saxi nepenecnu I'TIX 1
CTyTICHS i 3a3Haju BIUIMBY Beaukux no3 (1,3-2,0 Ip) 1P,
y SIKUX cIyX OyB y MexXax BikoBoi HopMmu. 1o 2-i rpynu
yBiitoB 21 YJIHA Ha YAEC, sKi 3a3Hanu BiTHOCHO KO-
POTKOYACHOTO ONPOMiHeHHs y Manux go3ax (0,26—0,50
Ip) Ta y ssxux 3acdikcoBaHO nepenyacHe 3HUKEHHS CITy-
Xy 3a TUIIoM presbyacusis praecox (ITIT). O6unBi rpynu
Oynu onHiei BikoBoi kareropii (40—49 pokiB). KoHT-
ponbHY Tpymy ckiaanu 10 HeompoMiHeHUX ocib
BiIMOBiIHOI BiKOBOiI KaTeropii 3i CaIyXoM y Mexax BiKO-
BO1 HOPMU.

IToka3nuku akyctuuyHoro aianazony OAEITC B YIHA
Ha YAEC nBox TpyIl Ta 0Cib KOHTPOJBHOI TPyITM HaBe-
JIeHi B TaoJ1. 4.

3a nanumu 1aba. 4, B YJIHA na HAEC 1-i rpynu 3i
CJIYXOM Yy Mexax BiKOBOi HOpMU Ta 2-1 Tpynu 3 presbya-
cusis praecox (ITI1), akyctrmanmnii miamazon OAEIIC me-
peBuirye 10,0 nb, Ta Horo moka3HWKM, MOPIBHSIHO 3
KOHTPOJIEM HEBipOTiAHi, TOOTO y AOCiIKYBAaHUX Ipyrax
30BHillIHi BOJJOCKOBI KJIiTUHM opraHa Kopti (pyHK1iOHY-
0T HOpMaJIbHO. 3adikcoBaHi 3MiHM, IO TTPU3BEIN 10

(215.0 £ 28.0) ms, and (148.0 & 17.0) and (220.9
26.8) ms, respectively under contralateral stimula-
tion comparing to controls (251.0 = 30.0) ms.

Revealed changes were dependent on dose size of
IR that was demonstrated by these studies. In par-
ticular, they were significantly higher in clean-up
workers who had ARS. It was also studied that the
changes in above mentioned ARVM are deepened
depending on hearing loss in clean-up workers.

Thus, it was studied that the changes in the tem-
poral parameters of AREM such as: shortening of
the time increase, and AREM slump, and also the
time lengthening of active AREM after-effect,
under ipsilateral stimulation comparing to control
demonstrate the disorders of correlation between
stimulation and inhibition processes at the nuclear
level and under contralateral stimulation — at inter-
nuclear level of AREM reflex arch in the brain stem
acoustic analyzer structures in clean-up workers
with normal hearing. The early preclinical disor-
ders in these acoustic analyzer structures are
demonstrated by these AREM changes under nor-
mal hearing acuity and they are more pronounced
quantitatively in a case of decreased hearing acuity.

The functional state of receptors in external
Corti’s cells (ECC) of internal ear by the data of
otoacoustic emission of distorted products
(OEDP) was for the first time studied by us in
clean-up workers at a remote post-accidental peri-
od (in 15—16 years) [15].

The 1st group consisted of 19 patients who had
ARS and were exposed to high doses of radiation
(1.3—2.0 Gy) their hearing was in the limits of age
norm. 21 clean-up workers exposed to relatively
short term radiation in the small doses (0.26—0.50
Gy), with fixed premature decrease in hearing by the
type of presbyacusis praecox (PP) were included into
the 2nd group. Both groups were of the same age
categories (40-49 years). The control group consist-
ed of 10 non-irradiated persons of corresponding age
category with hearing within the age norm.

Indices of AD of OAEDP in clean-up workers of
two groups and persons of control group are shown
in Table 4.

According to the data of Table 4 the acoustic dia-
pason of OEDP is greater than 10.0 dB, and its
indices are insignificant comparing to controls in
clean-up workers of the 1st group with the hearing
within the limits of the age norm, and the 2nd
group with presbyacusis praecox (PP), i.e. ECC
were functioning normally in the studied groups.
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Taoauua 4

BenuumHM aKycTUYHOro Aiana3oHy OTOAKYCTMYHOT eMicii NpoAYKTIB CNOTBOPEHHA KOHTPOJIbHOT rpynu Ta ABOX

rpynn YJIHA Ha YAEC yepe3 15-16 pokiB nicna aBapii
Table 4

The values of acoustic diapason of otoacoustic emission of distorted product in control group and two groups

of clean-up workers in 15-16 years after accident

BenuuuHu akyctuyHoro gianaszony OAENC, pb

Fpynu CTa_" cnyxy Values of acoustic diapason of OEDP, dB

Groups Hearing state 2,0 kI'y / kHz 4,0 KI'y / kKHz 6,0 kI'y / kHz 10 KTy / kHz
KonTponb / control Hopma / norm 16,5+1,0 18,0+1,2 15,5+1,1 16,0+1,2

1 Hopma / norm 17,0+1,2% 17,5+1,1* 16,5+1,2* 16,5+1,2*

2 nnypp 15,0+0,7* 14,5+0,8* 15,5+1,1* 16,5+1,2*

Mpumitka. * — nokasHuUKK MiX KOHTponeM Ta 1-10 i 2-1o rpynamm Hesiporiai, p > 0,05.

Note. * — indices between control and the 1st and the 2nd groups are insignificant, p > 0.05.

nepeayacHOro 3HMXKEHHS CJIyXOBO1 (DYHKIIi1, JJOKaIi3y-
I0ThCSl, OUEBUAHO, B LIEGHTPAJTbHUX CTPYKTYpaX aKyCTUY -
HOro aHajizaTopa.

TakyM 4YMHOM, BCTaHOBJIEHO, IO (PYHKLiOHAJTbHUIA
CTaH 30BHIIIIHiIX BOJJOCKOBMX KJIITUH BHYTPILIIHBOTO ByXa
MpuY rOCTPOTI CIyXy B Mexkax BikoBoi Hopmu i mpu CHII
3a TuIioM presbyacuzis praeccox B YJIHA na YAEC y
BilmasieHi TicasiaBapiiiHi poKM He MOpPYIIEHUI, TOOTO
3MiHU CJIYXY Y HUX 3a TUIOM presbyacuzis praecox Ho-
CATh LIECHTPAJIbHUI XapakTep.

3MiHU PYHKLIOHANBbHOro CTaHy CTOBOYPOMO3KOBUX
CTPYKTYP aKyCTU4YHOro aHanisatopa B YJIHA
Ha YAEC B auHamiui nicnsaBapiiHnx
AecaTupiy
IIpoananizoBaHi 3MiHM YacoOBUX ITapaMeTpPiB KOMIIO-
HeHTiB KCBII B YJIHA na YAEC 3anexHo Big ctaHy
TOCTPOTHU CJIYXY Y TTOPiBHSIHHI 3 KOHTPOJIbHOIO IPYyIOI0
HEeOoNpOMiHEHUX 0ci0 3 HOpMaJIbHUM ciiyxoM. Bcra-
HOBJIEHO SIKiCHI Ta KiJIbKiCHI 3MiHM OCHOBHMX KOMIIO-
HeHTiB KCBII B YJIHA Ha YAEC 5K 3 HOpMaJIbHUM
ciyxom 1-irpynu, i3 I crynenem CHII 2-1 rpynu, Tax i
y manienTiB i3 Il crymenem CHII 3-1 rpymu, y
MOPiBHSIHHI 3 KOHTPOJBHOIO Tpymolo. fAKicHi 3MiHU
MNpOsIBJAEHI 3T1aJXeHicTio (HM3bKOI aMILIITYI00)
komnoHeHTiB KCBII B YJIHA na YAEC. KinbkicHi
BEJIMYMHU MiXnikoBux iHTepBamis (MIII) I-III,
11—V ta I-V xommnionentiB KCBII B YJIHA na YHAEC
1-i rpynu 3 HOpMaJbHUM CIIYXOM, a TaKoX i3 I cTyrme-
Hem CHII 2-i rpynu Ta II ctynenem CHII tprox rpyi,
MOPIBHSIHO 3 KOHTPOJIbLHOIO, IIpU imncuiaTepabHiid
3BYKOBill cTumynsauii yactorowo 1,0 klir HaBegeHi y
TabJI. 3.

3a maHuMU Taba. 5, BipOrifHUX BiAMiHHOCTEH MixX
BeauuuHamMu MIII kommoneHTiB I-II1 B YJIHA Ha

Observed changes that led to the premature reduc-
tion in auditory function, were obviously localized
in the central acoustic analyzer structures.

Thereby, it was established that the functional
state of ECC in internal ear in hearing acuity with-
in the limits of an age norm and in SNHL by the
type of presbyacuzis praecox was not impaired in
clean-up workers at a remote period, that is
changes in hearing were by the type of presby-
acuzis praecox with central character.

Changes in the functional state of brain stem
structures of acoustic analyzer in clean-up
workers in the dynamics of post-accidental
period
The changes in temporal parameters of SHIP
components were analyzed depending on hearing
acuity in clean-up workers vs. control group. The
qualitative and quantitative changes in of basic
SHIP components were established in clean-up
workers both with the normal hearing in the I*
group, and with SNH of the 1* degree in the 1™
group as well as with SNH of the 2™ degree in the
3¢ group vs. control. The qualitative changes were
manifested by smoothing (low amplitude) of SHIP
components in clean-up workers. The quantitative
values of the between peak intervals (BPI) from
the I-III, II1-V and I-V SHIP components in
clean-up workers with normal hearing of the 1%
group and also with SNH of the I degree in the 2™
group and SNH of the II degree in three groups vs.
controls — under ipsilateral sound stimulation with
frequency of 1.0 kHz are shown in Table 5.

No significant differences between BPI values of
the I-IIT SHIP components of three groups com-
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Noka3Huku MNI komnoHeHTiB KCBIN oci6 KoHTponbHoi rpynu 1a VJIHA Ha YAEC Tpbox rpyn 3 pi3HUM CTaHOM
CIyXy Npu incunarepanbHin 3ByKoBin ctumynauii yacrororo 1,0 Kly

Table 5

BPI indices of the SHIP components in persons of control group and clean-up workers of three groups with
different states of hearing under the ipsilateral sound stimulation at frequency of 1.0 kHz

Fpynun MIil, mc / BPI, ms
Groups -1 n-v -V
KonTpons / control 2,15+ 0,03 1,87 £ 0,01 4,02 + 0,01
1 2,16 £ 0,01 2,06 = 0,02* 4,22 +0,02*
2 2,18 £ 0,01 2,11 +£0,02* 4,29 +0,02*
3 2,20 = 0,01 2,16 £ 0,03* 4,36 +0,01*

Mpumitka. * — pisHuus mix nokasHukammn YJIHA Ha YAEC Tpbox rpyn y nopiBHsIHHI 3 KOHTPO/BHOIO rpynoio BiporipHa, p < 0,05.
Note. * — the difference between the indices of three groups compared to the control group in clean-up workers, p < 0.05.

YAEC TpboX Ipyn MOPIiBHSHO 3 KOHTPOJBHOIO Ipy-
norw He Big3dHaudeHo. IIpoTte 3adikcoBaHO MOAOBXKEH-
Hg noka3dHukiB MIII III-V Ta -V KoMmOoHEHTiB
KCBII B YJIHA na YAEC Ttphox rpyn MopiBHSHO 3
koHTpoJieM (p < 0,05). 306inbimenHi BenuuuHu MIII
IT1—V ta I-V komnioneHTiB KCBII B YJIHA na HAEC
TPbOX TPYI BKa3ylTh Ha 3aTPUMKY IIPOBEIEHHS
iIMITYJIbCIB T10 CJIYXOBMX IIUISIXaX CTOBOYpa I'OJIOBHOTO
MO3KY Ta MiAKpecJIOTh PaHHIO JOKJiHiYHY Bpa3-
JIUBICTh CTOBOYPOMO3KOBUX CTPYKTYP aKyCTUUYHOTO
ananizatopa nig BrummBoMm IP B YJIHA na YAEC 3
HOPMaJIbHUM CJIyXOM.

Okpemo BuBYeHi 3MmiHu MIII 11—V KoMIOHEHTiB
KCBII B YJIHA na YAEC, sxi BigiOpaHi aj1s1 1OBrOTpU-
BaJIOr0 MOHITOPUHIY, YV AMHAMIilli BiggajeHUX Micisia-
BapiliHUX poKiB [16].

V pesynbrati 00CTEXEHHS BIPOAOBXK JABOX ACCATUPIU
BU3HAYEHO, 1110 0CO0AUBICcTIO 3MiH BeauunH MIII IT1-V
kommoneHTiB KCBIT B YJIHA na YAEC 1-i rpynu, gki
nepeHecau I'TIX, € 3HauHe 30iAbILIEHHS 1Or0 BETUYUH Y
1-Arpyni — (2,12 £0,03) mc ta 1-b rpymi — (2,14 + 0,02
MC) IIpU IMepBMHHOMY oOcTexeHHi y 1986—1987 pp.
nopiBHAHO 3 KoHTposieM — (1,86 = 0,03) mc, a moTiM —
3MEHILIEHHSI BIIPOJOBXK IEPIIOro IiciasaBapiiHOro Je-
CATUPIYYS. Y ApyroMy AecsTUPiuYi, HaBIMaKK, BIIMiYEHO
Mporpecyode 30iUIbIIeHHS BeJIMYMH IbOTO MOKAa3HUKA,
KW Maitke JOCIT TUX 3Ha4eHb, 110 3adiKcoBaHi MpH
nepBMHHOMY oOcTexeHHi: y 1-A rpyni — (2,11 = 0,02)
mcTay 1-b rpyni — (2,13 £ 0,01) mc ipu KoHTpoui (1,94
+ 0,03) mc.

OcoOnuBictio 3miH BenmunH MIII 11—V kowmmo-
HeHTiB KCBII B YJIHA na YAEC 2-i rpynu € Te, 1110
MpU IEPBUHHOMY OOCTEKEHHI Ta ITpU IMTOBTOPHUX 00CTe-
KEHHSX Y AMHaMili poKiB BOHU OyJIM MEHIIUMU,
nopiBHsAHO 3 BeauuuHamu MIII 11—V komnoHeHTiB

pared to the control group in clean-up workers
were observed according to the data of Table 5.
However, the elongation of BPI indices in I11-V
and I-V SHIP components of three groups com-
pared with control were fixed in clean-up workers
(p < 0.05). Increased BPI values of the 11I-V and
I-V SHIP components in clean-up workers of the
three groups demonstrate the delayed impulses in
the auditory brain stem ways and emphasize the
early preclinical brain stem vulnerability of brain
stem structures under the IR influence in the
clean-up workers with normal hearing.

The BPI changes in III-V components of clean-
up workers who were selected for long-term mon-
itoring in the dynamics of remote post-accidental
years were separately studied [16].

As a result of 2 decades examinations it was
determined that the peculiarity of the BPI changes
in I1I-V components of SHIP in clean-up workers
of the group 1, who had ARS was a significant
increased in its values of 1-A group — (2.12 £ 0.03)
ms and 1-B group — (2.14 £ 0.02) ms during the
initial survey in 1986—1987 compared to controls —
(1.86 £ 0.03) ms, and following a decrease in the
first post accident decade. In the second decade,
by contrast, noted a progressive increase in the val-
ues of this index, which almost reached those val-
ues recorded during the initial examination: in
Group 1 — (2,11 £0,02) msin 1-B group — (2 13 =
0,01) ms in the control (1,94 + 0,03) ms.

A peculiarity of the BPI changes in the I1I-V
SHIP components of clean-up workers in the 2™
group at the primary and repeated examinations in
the years dynamic were lesser comparing to BPI
values of the III—V SHIP components in clean-up
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KCBII B YJIHA na YAEC 1-i rpynu. Tak, 30kpema y
1986—1987 pp. vy 2-A 1a 2-b rpynax BoHU CTaHOBUIU
BimmosimHo (2,05 = 0,02) Ta (2,08 &+ 0,03) Mc. Lli 3minn
nocnimkenux napametpiB KCBII 3agikcoBani mpu 103i
0,20 I'p Ta mo303aexXKHI.

B YJIHA na YAEC 3-i rpynu BCTaHOBJIEHA iHILIA 3a-
KOHOMipHicTh 3MiH mokasdHuka MIII III-V kommno-
HentiB KCBII y auHamini miciasgaBapiiiHux pokiB. 1o
poOOTH y 30Hi BiZUy>KeHHSI BeIUUYMHU MokazHuka MITI
IIT1-V xommnonenTtiBs KCBII BinnmoBigaau mexam BeJu-
YUH KOHTPOJIBHOI Ipynu HeonpomiHeHux ocido — (1,86
* 0,03) mc. ITicng npunuHeHHS poOiT y 30Hi BimuykeH-
Hsl, Ipu obcTexxeHHi y 1995—1996 pp. B YJIHA Ha YA-
EC 3-A rpynu Beanuudu MIII cranoBunu (2,01 £ 0,01)
Mmc, a 3-b rpynu — (2,03 £ 0,02) Mc ipr KOHTPOJBHUX
BikoBMx 3MiHax (1,91 £ 0,03) mc. OcobiuBiCTIO TpUBa-
soi aii IP B YJIHA na YAEC III rpynu y BiggaieHi po-
KM € TIpUMcKopeHe 30inabliueHHs1 BeauuuH MIIT I11-V
kommnoHeHTiB KCBII mpu ananorivanx Manux mo3ax IP
y KiHLi apyroro aecsatupiuus: y 3-A rpymi — (2,15 =+
0,03) mc, y 3-b rpymi — (2,18 = 0,03) Mc y NOpiBHSIHHI 3
ocobaMu 2-i Tpynu, sIKi AOpiBHIOBaIM y TOH Yac
BigrosigHo (2,04 = 0,02) ta (2,07 £ 0,02) Mc, mipu
KOHTpOJIi BinnoBigHoro Biky — (1,94 £ 0,03) mc. Tpusa-
Ja aig I[P y Manux mo3ax CpUYMHSIE CYTTEBIIINMA MTPOSIB
MOPYIIEHb Y CTOBOYPOBUX CTPYKTYpPax ITOJIOBHOTO MO3-
Ky Ta, 30KpeMa, y THX K€ CTPYKTypax aKyCTHYHOTO
aHajizaTtopa, TOOTO € LIKiIJIMBIlIA IJIsI OpraHi3My JIo-
JHM.

3MiHN PYHKLiOHANBbHOrO CTaHy NiAKOPKOBO-
KOPKOBUX CTPYKTYP aKyCTU4YHOIro aHasi3aTopa 3a
LOAaHUMM O,0BroslaTeHTHUX CNYXOBUX BUKJIMKAHUX
noteHuianie (OCBIM) B YJIHA Ha YHAEC y puHamiui

30 nicnsaBapiliHNX pokKiB

HocnimkeHi mokasHUKY JaTeHTHUX repioAis (JIIT) mikis
OCHOBHMX KoMITOHeHTiB P2, N, JICBII npu 3ByKOBiii
ctumysii yactoroto 1,0 kIir B YIHA Ha YAEC tpbox
rpyIl i3 pi3HUM CTAHOM T'OCTPOTHU CAYXY: 1-11y IpyIly cTa-
HoBuau YJIHA na YAEC 3 HOpMaJIbHUM CIIYXOM, 2-TY
rpynty — 3 CHII I crynens, 3-10 — 3 CHII II ctyniens. ¥
KOHTPOJIbHY TPYIy BKJIIOYEHi HEOIPOMiHEHi ocodu 3
HOPMAaJIbHUM CIJIyXOM.

BBaxaetbes [17], 1m0 y MOAyJSLil TMiKiB OCHOBHUX
KoMmmoHeHTiB P2, Ny JICBII 6epyTh yyacTh JiMOiKO-pe-
TUKYJISIPHI CTPYKTYPUY TOJJOBHOTO MO3KY, SIKi BilirparoThb
BaXXJIMBY POJIb Y IICUXOEMOLIAHOMY CTaHi J0auHU. Bo-
HU € iHTErpyr4yOoI0 CUCTEMOIO JIJIsI CIIPUAHSITTS IToApa3-
HEHb uYepe3 CEHCOpHi aHamizatopu. Bim mcuxoe-
MOLIIAHOTO CTaHy JIIOJAWHU Y MEeBHIN Mipi 3a/1eXXUTh KOp-
KOBa aKTUBHICTh TOJIOBHOI'O MO3KY.

workers in the 1* group. In particular, in 1986-1987
they amounted to (2.05 = 0.02) and (2.08 + 0.03)
ms, respectively in 2-A and 2-B groups. These
changes in studied SHIP parameters were fixed at a
dose of 0.20 Gy and were dose-dependent.

Other pattern of change in BPI indices of 11I-V
SHIP components was established in clean-up work-
ers of the 3™ group in the dynamics of post-. The val-
ues of BPI index of III-V SHIP components were
consistent with the value limits — (1.86 £ 0.03) ms of
non irradiated individuals in control group before the
work in exclusion zone. The values of BPI indeces
were (2.01 £ 0.01) and (2.03 £ 0.02) ms respectively
in 3-A and 3-B groups, under the control age-related
changes — (1.91 £ 0.03) ms during examinations in
1985—1996 after leaving the exclusion zone. The fea-
ture of prolonged exposure to IR (group 3) in remote
years was accelerated increasing the BPI value in
I1I—V components of SHIP in a case of similar low
doses of IR at the end of the second decade in 3-A
and 3-B groups — (2,15 = 0,03) and (2.18 = 0.03)
ms, respectively compared with persons of the 2™
group that amounted to (2.04 + 0.02) and (2.07 +
0.02) ms respectively at that time, and (1.94 = 0.03)
ms — under the control of the correspondent age.
More significant sign in brain stem disorders and, in
particular, in same acoustic analyzer structures is
caused by prolonged low doses of IR that is more
worse for the human body.

Changes in the functional state of acoustic
analyzer subcortical-cortical structures by
the data of long latent hearing induced
potentials (LHIP) in clean-up workers in
dynamics of 30 post-accidental years

The indices of latent period (LP) in peaks of the
main components P, N> of LHIP were studied
under the 1.0 kHz sound stimulation in the clean-up
workers of three groups. The 1% group consisted of
persons with normal hearing, the 2™ group — with
SNHL of the I degree and the 3™ group — with
SNHL of the II degree. The control group included
unirradiated person with normal hearing.

It is believed that the peak modulation of the
main components P», N, of LHIP involve the lim-
bico-reticular structures of the brain that play an
important role in the human psycho-emotional
state [17]. They are integrating system to perceive
the irritation stimuli through sensory analyzers.
The cortical brain activity is dependent on the
human psycho-emotional state to a certain extent.
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Noka3Huku JIN nikis ocHoBHUX komnoHeHTiB 1CBIM y 0ci6 3 HOPMaNbHOI FOCTPOTOIO CJIYXY KOHTPOJIbHOT rpynu

Ta B YJIHA Ha YAEC Tpbox rpyn i3 pi3HUM CTaHOM Cnyxy
Table 6

Indices of LP in peak of main LHIP components in persons with normal hearing acuity of control group and
clean-up workers of three groups with different state of hearing

Moka3uuku ACBIM, mc YacToTa ctumyny, kl'y

I'pynu cnoctepexeHsb / observation groups

: KoHTtponb
Induces of LHIP, ms Frequency of stimulus, kHz Control 1 2 3
Py 1,0 177,8 £2,6 186,9 + 2,3* 191,5 £ 3,5* 199,5 + 3,4*
N, 1,0 258,2 + 3,1 276,2 + 3,9* 295,2 + 3,3* 303,1 £ 4,1*

Mpumitka. * — pisHMLS BENNYMH y 0OCTEXEHMX rpynax NOpIBHSHO 3 KOHTPONbHOIO rpynoto BiporigHa, p < 0,05.
Note. * — the difference in the values of the examined groups compared with the control group is significant, p < 0.05.

CepenHbocTaTuCTUYHI YacoBi mokaszHuku JIIT mikiB
ocHoBHUX KomrmoHeHTiB JICBII B YJIHA na YAEC
TPbOX T'PYII i3 Pi3HUM CTAHOM TOCTPOTH CJIyXy HaBeIeHi
B TabII. 6.

Sk cBimyaTh nmaHi Tabj. 6, y 0OCTeXXyBaHMUX IpyIiax
VJIHA na YAEC yvacosi napametpu JIII mikiB oCHOBHMX
KoMmIoHeHTiB P2, N, JICBII Binpi3HsIMCh y MOPiBHSIHHI
3 TIOKa3HUKaM1 KOHTPOJIBHOI TPYIH. 3MiHU JOCIIIKY-
BaHUX KOMIIOHEHTIB y 1-1 rpynu 3 HOpMaJIbHUM CJTyXOM
BiIPI3HAIMCH BiJl MOKAa3HWKIB KOHTPOJIBHOI TPYMU, 11O
BKa3y€ Ha paHHi JOKIiHiYHI MOPYILIEHHS Y MiTKOPKOBO-
KOPKOBHUX CTPYyKTypax AA, sIKi BipOrigHO MOIJIMOJIIO-
IOThCS B 0¢i0 2-i Ta 3-i rpynu 3i 3HMKEHHSM clyXy. Bo-
HU CBigyaTh IMpO 3aTPUMKY IPOLECiB CIpUIMaHHS Ta
00p0oOKHU ceHCOopHOi TH(hopMallii Ha MiAKOPKOBO-KOPKO-
BUX piBHSIX AA.

Oxpemo BuBYeHi BeanunHu JITT mikiB OCHOBHUX KOM-
noHeHTiB P> Ta N, JICBII nipy 3BYKOBiit cTUMYJISILLIT Yac-
toroio 1,0 kIix B YJIHA na YAEC tprhox rpymn, Biniopa-
HUX JUISI IIPOJIOHTOBAaHHUX OOCTEXKEHbD.

Ocoo6nuBicTio mapametpiB JIIT mikiB koMmoHeHTIB P
ta N, JICBII B YJIHA Ha YAEC 1-i rpynu € 3HauHe iX
30U/IbIIIEHHSI TpU IEPBUHHOMY oOcCTexXeHHi. Tak, y
1986—1987 pp. 3apeecTpoBaHe y IpyIIi 1-A 30LIbLICHHS
JITT mikiB kommnonenTa P, JICBIT no (223,0 = 2,1) Mc, a
y 1-b rpyni — no (228,1 = 3,5) Mc, mpu KOHTPOJIi
(175,0£3,1) mc. BusHaueHo y 1-A rpymi 30iJblIeHHS
JIIT mikiB komnonenta N2 JICBIT no (319,5 £ 3,5) mc, a
y 1-b rpyni — (326,1 + 4,2) Mc, npu KoHTpoJi (269,0 +
4,8) mc. Uepes 1,5—3,0 poku miciist aBapii BigMiueHO iX
MOCTYNOBE 3MEHILIEHHS, a Y IPYTOMY Ta TPETbOMY JI€CsI-
TUPIUUSIX — TIporpecyroue 30iuiblIeHHs. Hanpuknan, y
2012—2015 pp. Bennumna JII1 mikiB koMmoHeHTa P>
JCBII B oci6 1-b rpymnu 0yna 6inbliolo, HixX B 0cid 1-A
rpynu, Ta ctraHosuna (222,3 = 2,1) mc npotu (210,0 =
1,8) Mmc.

The average statistical time indices of LP in peak
of the main LHIP components in the clean-up
workers of three groups with various hearing acuity
are shown in Table 6.

The time of LP parameters in peaks of P, and N,
components of main LHIP were different compared
to the indices of control group according to the data
of Table 6. Change in the studied components of the
1* group patients with normal hearing was differed
from the indices of the control group, which indicate
the early preclinical disturbances in subcortical-cor-
tical acoustic analyzer that were probably deepened
in patients of the 2" and the 3™ groups with hearing
loss. They testify to delayed processes of perception
and processing of sensory information at subcorti-
cal-cortical levels of acoustic analyzer.

The values of PL in peaks of components P, and
N, in major LHIP were separately studied under 1.0
kHz sound stimulation in the clean-up workers of
three groups selected for prolonged examinations.

The feature of LP parameters in the peaks of P, and
N> components of LHIP is their considerable
increase in the 1* group at a primary examination. In
1986—1987 the increase in the peaks of P, compo-
nent of LHIP by (223.0 £ 2.1) ms was registered in
group 1-A and by (228.1 £ 3.5) ms — in group 1-B,
in controls — (175.0 = 3.1) ms. The increase in the
peaks of N, component of LHIP by (319.5 & 3.5) ms
in group 1-A, and (326.1 = 4.2) ms — in group 1-B,
in controls — (269.0 £ 4.8)) ms was revealed. Their
gradual decrease was noted in 1.5—3.0 years after the
accident and progressive increase — in the second
and third decades. E.g. the LP in peaks of component
P, in LHIP in individuals of 1-B group was larger and
consisted of (222.3 + 2.1) ms vs. persons of 1-A
group (210.0 = 1.8) msin 2012—2015.
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Oco6auBicTio moka3HukiB JIIT 1mikiB KoMIOHeHTiB P>
ta Ny ICBII B YJIHA Ha YAEC 2-1 rpynu mnpu nep-
BUHHOMY OOCTEXEHHi € 1X 30iJblIeHHSI MOPiBHSIHO 3
KOHTpOJIEM, TIpOTe BOHU MeHIIi, HixX B YJIHA Ha YA-
EC 1-i rpynu. Ilokaszuuk JIIT mikiB komMnoHeHTa P,
JOCBII cranoBuB 'y 1986—1987 pp. y 2-A rpymi (188,2 &
2,8) mMc, ay 2-b — (195,5 + 2,6) mc. INokaznux JII1
mikiB komroHeHTa N2- y 2-A rpymi — (288,5 + 3,2) mc,
ay 2-b — (290,7 + 3,9) mc. Bapro akueHTyBaTH, 110
3MmiHM BeauuyuHu JIIT mikiB kommoHeHTiB P> Tta N
JCBII y manienTiB g1k 2-A, TaKk 2-b rpym BinmideHi mpu
no3i 0,2 Ip. BennumHu BUIlEBKAa3aHUX KOMIIOHEHTIB
ACBII y uiii rpyni Takox 3ajexHi Bil A03u. Y Au-
HaMilli TPbOX Mic/siaBapiiHUX AeCSATUPIYU B 0CiO 2-1 rpy-
nu 3a¢iKCOBaHO MPOrpecyounii po3BUTOK TajbMiBHUX
npoueciB. Tak, y KiHIIi TpeTbOro IeCATUPIYYS MOKa3-
Huku JITT mikiB komnonenta P2 JICBII y 2-A Ta 2-b
rpymnax gopiBHioBaiu BigmosigHo (205,1 £ 2,3) Ta
(210,6 = 1,2) MC mpy KOHTPOJIi BiIMOBIZHOIO BiKy —
(191,0 £ 2,1) mc.

B VJIHA na YAEC 3-i rpynu g0 po6otu y HopHo-
OUIbChKill 30Hi Bimuy>KeHHs1 BeanuuHu JITT mikiB Komrio-
HeHTiB P, Ta N2 JICBII He Bigpi3HsSUTMCH Bil MOKa3HUKIB
B OCi0 BiIMOBIIHUX BiKOBUX KaTeropiii KOHTPOJbHOI Ipy-
Ny Ta CTaHOBWIM BigmosigHo mis P> (175,0 = 3,1) mc.
OcobauBictio 3miH JIIT mikiB KommoHeHTiB P> Tta N
JCBII B YJIHA na HAEC 3-i rpyru € TIpucKopeHe iX Mo-
JOBXKEHHS y BigmalleHux AecAaTupidusx. Tak, 3oKpema,
nipu ooctexxeHHi y 1995—1998 pp. B YJIHA na HAEC 3-A
rpynu BeauumnHa JIIT mikiB kommoHeHTa P> cTtaHoBua
(197,5 =+ 2,9) mc, a 'y 3-b rpyni —(200,1 * 2,7) mc 1ipu
KOHTpOJIi y Liil BikoBiii Kareropii — (183,1 + 2,6) mc.Y
TOW Xe Yac BCTAaHOBJIEHO, 1110 Y 3-A rpymi BeanurHa JITT
mikiB KomnoHeHTa N, ctaHoBuia (289,0 = 2,6) mc, ay 3-
b rpyni Bemmumza N, — (292,3 + 3,1) MC Ipu KOHTpPOJTi
(275,1 = 3,0) mc. ¥ 2012—2015 pokax 3acdikcoBaHi 10-
Jganpii 3Minu JITT nikiB kommoHeHTiB P> Ta N, JICBII B
VJIHA na YAEC. Tak, y 3-A rpyni nokazuuku JIIT mikis
KommioHeHTa P, mopisHroBamm (205,5 £ 2,3) mc, ay 3-b
rpymi — (210,3 £ 1,2) mc. ¥ Tux ke poxax nmokasHuku JITT
nikiB komrioHeHta P2 IICBIT y 2-A ta 2-b rpymax
JopiBHIOBaiIM BianosigHo (203,2 = 2,3) Ta (200,8 + 3,2)
MC TIpY KOHTpoi BignosigHoro Biky — (191,0 = 2,1) mc.
Bennuunu kommnoHeHta N2 y 3-A 1a y 3-b rpymax
nopiBHIoBaM BinmosinHo (308,1 + 1,6) Ta (312,1 + 1,2)
Mc, ay 2-A 1a 2-b rpynmax — (305,2 £ 1,0) i (309,0 = 1,3)
Mc 1ipu KoHTpoui (294,0 = 1,5) mc. Lli maHi BKa3yloTh Ha
MpUCKOpeHe Ta OiJibllle MOTTMOJEHHS TaJIbMiBHUX MPO-
LIECIB y IMIKOPKOBUX Ta KOPKOBUX CTPYKTYpax aKyCTHY-
Horo aHajizaTopa B YJIHA na YAEC, sxi Oyau 1mia Brjid-

Peculiarity of LP indices in peaks of P, and N,
components in LHIP is their increase in clean-up
workers of group 2 at the primary examination com-
paring to controls, however they are smaller than in
clean-up workers of the 1% group. LP index of peaks
in P, component of LHIP was (188.2 + 2.8) ms in
group 2-A, and (195.5 + 2.6) ms — in 2-B group in
1986—1987. LP index of peaks in N2 component
was (288.5 = 3.2) and (290.7 = 3.9) ms respectively
in groups 2-A, and 2-B. It is necessary to accentu-
ate, that the changes of LP in peaks of the P, and N,
components of LHIP in the persons of both the 2-A
and 2-B groups were noted in a dose of 0.2 Gy. The
progressive development of inhibitory processes
was fixed in the persons of group 2 in the post-acci-
dent three decades. So, the index of LP peaks in P,
component of LHIP amounted (203.1 £ 2.3) and
(208.6 £ 1.2) ms in 2-A and 2-B groups respective-
ly, in the controls of the respective age — (191.0 =
2.1) ms at the end of the third decade.

LP values of peaks in P2 and N2 components
of LHIP were no different from that of people
in the relevant age categories of the control
group and consisted of (175.0 £ 3.1) ms for P2
in clean-up workers of the group 3 before the
work in Chernobyl exclusion zone. Their accel-
erated prolongation in remote decades is the
peculiarity of changes in LP peaks of compo-
nents P, and N, of LHIP in clean-up workers of
the group 3. So, in particular, the value of LP
peaks of component P, was (197.5 £ 2.9) ms in
the group 3-A and (200.1 £ 2.7) ms — in the
group 3-B while in control — (183.1 + 2.6) ms
in this age category in the examinations in
1995—1998. It was established that the value of
LP peaks of component N, was (289.0 = 2.6)
ms in the group 3-A and N, value — (292.3 =
3.1) ms in the group 3-B, while in controls —
(275.1 = 3.0) ms. Further changes in size of LP
peaks in P, and N, components of LHIP were
recorded in the clean-up workers in
2012—2015. The values of N, component were
(308.1 £ 1.6) and (312.1 £ 1.6) ms in the
groups 3-A and 3-B respectively, and (305.2 =
1.0) and (309.1 £ 1.3) ms in the groups 2-A
and 2-B, while in controls — (294.0 £ 1.5) ms.
These data indicate a more rapid and deepen-
ing inhibitory processes in cortical and subcor-
tical structures of acoustic analyzer in clean-up
workers who were exposed to prolonged effect
of IR with similar doses of the group 2 patients
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RESEARCH

HaJlu BiIHOCHO KOpoTKouyacHoro BruiMBy IP B aHa-
JIOTIYHUX J03aX.

Ilpu KopensuiliHOMy aHaJji3i BiA3HAuYeHO MPSIMUIA
3B’s130K Mixk BeauuuHamu JIIT mika xkomMmoHeHTa N2
JOCBIT Ta moporamu 100 % po30ipauBOCTIi MOBHUX
tecTiB B YJIHA na YAEC, saxuii nopiBHioe r = 0,71, 1o
OiATBEPIKYE OJHOHAMPABICHICTh TaIbMiBHUX IIPOLIECIB
y KOPKOBUX CTPYKTypaX aKyCTMUHOIO aHajizaTopa 3a
Janumu JICBIT i MoBHOI aymiomeTpii.

BUCHOBKU

1. BusHaueHo, 110 BecTUOYJISIpHA Ta aKyCTU4YHa JIMC-
(yHKIIii B yJaCHUKIB JiKBifallii HacIinKiB aBapii Ha YA-
EC npogBasgioTbCs KaAiHiKO-eaeKTpoQi3ioJoriyHuMU
3MiHaAMHM Ha PiBHi LIEHTPaJIbHUX CTPYKTYpP AOCJiIXyBa-
HUX aHaJi3aTopiB, SKi BKa3ylOTb Ha Iapajieii3M CIijib-
HOTO MeXaHi3My AeTepMiHOBaHUX padialliiHuX e(heKTiB
npu 103i 0,20 Ip, ix 10303a71eKHICTh Y AMHAMILIi Ticisa-
BapiliHUX POKiB.

2. BcraHoBneHo, 110 BecTUOyIAsIpHAa AUCHYHKIIST B
VJIHA Ha YAEC nposBasieTbCs KIIIHIYHO paHille, a
€JIeKTPOaKYCTUYHiI Ta €JIeKTpOodi3ioaoriuHi 3MiHU TIpU
HOpPMAaJIbHOMY CJIyXY CBig4aTh NPO JOKJIiHIYHI raabMiBHi
MpoleCh Y CTOBOYPOMO3KOBHUX Ta IMiJAKOPKOBO-KOPKO-
BUX CTPYKTypax aKyCTMYHOTO aHajizaTopa y paHHi
micasiBapiiiHi poKM.

3. BusiBieHO 0COOGIMBOCTI KITIHIYHOTO TIepediry BeCTH-
OyJIsIpHOI Ta aKyCTUYHOI AMCGYHKIIA MpU JOBrOCTPO-
KOBOMY MOHITOPUHTY MPU KOPOTKOYACHIH il i0Hi3yI0-
yoi pafialiil y BeJIMKHUX 103aX, a IPU aHAJOTTYHUX MaJIUX
Jl03aX MpU TpUBAJiil Aii ioHi3yr4ol pagialii MposiB 3MiH
OiNIBILINMIA Ta IPUCKOPEHUH Y Yaci, HixXK MPU BiTHOCHO KO-
pPOTKOYACHI.

4. TocniaKeHo BiporiiHe mepeayacHe 3pOCTaHHS 3HU-
JKEHHS CIIyXy 3a TUTIOM presbyacuzis praecox B YJIHA Ha
YAEC BianmoBinHMX BiKOBUX KaTeropii, 1110 € OJHUM i3
CUMIITOMIB MEPeAYaACHOIO CTapiHHS OpraHi3my.
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who were exposed to relatively short-term
impact of IR.

A direct correlation (r = 0.71) between the size
of LP peak in the N, component of LHIP and
thresholds of 100 % legibility of linguistic tests was
noted in clean-up workers confirming one direct-
ed inhibitory processes in cortical structures of
acoustic analyzer according to LHIP data and lan-
guage audiometry.

CONCLUSIONS

1. It was registered, that vestibular and acustic dys-
functions in the clean-up workers are manifested
by clinical and electrophysiological changes at the
level of central structures of studied analyzers, that
indicate the parallelism of common mechanism of
determined radiation effects at a dose of 0.20 Gy,
and also their dose dependence in dynamics of
post-accidental years.

2. Vestibular dysfunction in the clean-up workers is
early manifested clinically, and electroacoustic
and electrophysiological changes in the normal
hearing are an evidence of early preclinical
inhibitory processes in the brain stem and subcor-
tical-cortical structures of acoustic analyzer in
early post-accidental years.

3. The peculiarities of clinical course of the
vestibular and acoustic dysfunctions were revealed
in short-term effects of ionizing radiation at high
doses in long-term monitoring, and manifestation
of changes that was bigger and accelerated in time
in similar small doses under prolonged effect than
in relative short-term ones.

4. Significant premature increase in hearing loss by
the presbyacuzis praecox type in the clean-up work-
ers of corresponded age categories, which is one of
the symptoms of premature aging was studied.
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