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Abstract

The 105 liquidators of the Chernobyl nuclear power-station crash consequences in the age of 33-61 years taking
part in liquidation of the disaster consequences in the 4th energy block in 30 km zone in different terms (from
1986 to 1988) were examined. In the examined liquidators of the Chernobyl nuclear power-station crash
consequences in the distant term 12-14 years in100 cases neurological disturbances were revealed. By the
examination 65,7 % had the asthenic syndrome which obligate symptoms were expressed brightly: asthenia,
sleep and vegetal disturbances. By this group of individuals asthenic syndrome had in general cerebrogenic and
somatocerebrogenic character and developed on the background of the progressive dyscirculatory
encephalopathy of the complex genesis with different expressiveness degree and somatic pathology revealed by
the liquidators in 67,6% cases. In all the patients vegetative vascular disturbances were revealed. 64,7% of the
patients have the signs of disseminated organic neurological symptomatology. Chronic dyscirculatory
encephalopathy is diagnosed in 72,3%, spine osteochondrousis in 67,6%, cerebral cyst adhesive arachnoditis
verified on the clinical data and with the help of Nuclear Magnetic Resonance in 18%. By carrying out of the
immune investigation in the crash consequences liquidators having neurological disturbances the immune system
changes demonstrated by decreasing of the cell section immunity index: the general number T-lymphocytes, T-
lymphocytes CD2+ and CD3+ - phenotypes, phagocytic neutrophil activity and circular immune complexes
increasing in comparison with the control were revealed.

Keywords: acute radiation syndrome, pathogenesis and treatment options, hemopoietic colony stimulating
factors, bone marrow transplantation.

INTRODUCTION

Nowadays the problem of morbidity studying
among the crash liquidators of Chernobyl nuclear
power-station still exists. The Chernobyl nuclear
power-station crash liquidators are known to
belong to the individuals radiated by small doses
of ionizing radiation. It is ascertained that by
small radiation doses the changes in nervous and
immune system take place (Shubik V.M., 1987,
Akyama M.,1995;Paster E.U. et al 1989; Coggl
D., 1986}.1t is established that in the nervous
cells genetic apparatus disturbances are observed
which are preserved and stored for along time,
the development of distant consequences is
characteristic for them (Yarmonenko S.P.,1984;
Abramov V.V.;1988,1992). It is necessary to
point out the role of the stress factors in the
neurology disturbances development, the age
peculiarities of the liquidators, the presence of
bad habits (Guskova A.,1999;Rumjantseva G.M.,
Matveeva E.S. and et al ,1993).In the immune
system it is not possible to connect unequivocal
the changes with the ionizing radiation in distant
terms (Akleev A.V.,1995) since lymphoid organs
cells have high potential of self-renewing
(Kovalenko A.N.,1990).

BBEJEHHE

B HacTosmIee BpeMs coxpaHseTcs podiieMa H3y4eHus
3a00JICBaEMOCTH CpeIH JHKBHIATOPOB aBapWd Ha
UepnoOsutbekoit ADC. Kak W3BECTHO, TaKOBBIE
OTHOCATCS K KaTETOPWH JHUI, OOIYYEHHBIX MaJbIMHU
J03aM{ HMOHHM3HUPYIOMIETO W3TY4YECHHS. YCTaHOBIEHO,
YTO TPHU 3TOM MIPOUCXOIAT U3MCHEHHS KaK B HCPBHOM,
Tak U B MMMyHHO# cuctemax (Lllyouxk B.M., 1987;
Akyama M., 1995; ITactep E.V. ¢ coart., 1989; Korrn
H., 1986). VYkaspiBas, 4YTO B HEPBHBIX KIETKaX
HAOITIOAAr0TCS MOBPEKICHHS TCHETHYCCKOTO
ammapara, KOTOPBIC JUIUTEIBHO COXPAaHSIOTCS |
HAKAIUTMBAIOTCS, M HHUX XapaKTepPHO pPa3BHUTHE
otnaneHHBIX mocnenctBuii (Spmonenko C.I1., 1984;
Abpamos B.B.,1988, 1992). Heobxoammo oTMETUTH U
pOIB  CTPECCOBBIX (akxTopos B Pa3BUTHH
HEBPOJIOTUIECKUAX HapyIICHUH, BO3pacCTHBIC
OCOOEHHOCTH JIMKBUIATOPOB, HAIMYUE BPEIHBIX
npuBbiuek  (['ycpkoBa A., 1999; Pymsuuesa .M.,
Matseesa E.C. ¢ coaBt., 1993). B uMmMmyHHOI cucTeme
B OTIAJICHHBIC CPOKH OJTHO3HAYHO CBSI3aTh M3MCHEHUS
C JeHCTBMEM  WOHM3HMPYIOUICH  pajguiallid  He
npencrasisiercs Bo3MOXHbBIM (AxieeB A.B., 1995),
TaK KaKk KICTKH JIUM(OUIHBIX OPraHOB MMEIOT
BBICOKUI HHJCKC camooOHOBIsieMocTH (KoBaneHko
A.H., 1990).



STUDY OBJECTIVE

To carry out a neurological investigation of the
Chernobyl  nuclear  power-station  crash
liquidators for the distant period (12-14 years)
after the disaster.

SUBJECTS AND METHODS

The 105 persons aged 33-61 taking part in
liquidation of the disaster consequences in the 4th
energetic block in the 30 km zone during
different terms from 1986 till 1988 were
investigated. Neurological and immune status
examination of the patients including the number
of leucocytes, lymphocytes, lymphocyte
subpopulations CD2+, CD3+, CD16+, aHLA-
DR+, CD72+ phenotypes, phagocytic activity
neutrophiles (Phl — phagocytic Index, PhN —
phagocytic number) was carried out.

The control group by the immune status
determination consists of 48 healthy male
individuals in the age of 22-45 years.

STUDY RESULTS

The absorbed doses (according to the data of the
ambulatory charts) are from 4 to 23 roentgens (r).
The middle dose absorbed by the liquidators in
1986 is 19.4 r; in 1987 — 11.7 r; in 1988 — 8.8 1.
At the moment of investigation 52 individuals did
not work, 41 being the invalids of the II — III
groups. During their staying in Chernobyl they
were 20-50 years old. Initial symptoms of
diseases originated within first year in 30% of
persons, within 3—6 years — in 45% and upon 6
years — in 25% respectively.

The patients complain most of persistent and
attack head aches, giddiness of non-systematic
character by body position change, arterial blood
pressure fluctuation, mood lability, progressive
memory disturbance, pains in the different parts
of spine, extremities paresthesia, lightning pain in
joints and muscles, general malaise, prompt
weakness.

According to the data of the ambulatory charts in
the first years after staying in the station
functional disturbances in the form of asthenic
syndrom, vegetal and emotional lability were
revealed by the patients. In the next years the
organic symptoms and syndromes of nervous
system affection began to appear gradually.

The 65,7% of patients have had an asthenic
syndrome by examination. Obligate symptoms of
asthenic syndrome were manifested brightly:
asthenia, sleep and vegetative nervous system

HEJb UCCJIEJOBAHMUS

[IpoBecT HEBPOJOTHUECKOE W HMMYHOJOTHYECKOE
o0ciie[0BaHNe JTHKBUAATOPOB MOCICICTBHIA aBapuu
Ha YepHoObuThCKOW ADC B OTHaNCHHBIN niepuox (12 —
14 niet) nocie aBapuy.

OBBEKT 1 METO/IbI

O6cnenoBano 105 gy 33-61 roma, KOTOpbIe
Y4YacTBOBAJIM B JIMKBUAALMHU IOCIEACTBHI aBapuu Ha
YepHoObutbckoik ADC Ha 4-3Heprobioke U B 30-km
30He B pasHble nepuonsl (¢ 1986 mo 1988 roner).
[TpoBeneHo ucciie0BaHUEe HEBPOJIOTMYECKOTO CTaTyca
U UMMYHOJIOTHMYECKOe o0cienoBaHne  OOJIBHBIX,
BKJIIOUAIOIIEE OLIEHKY  KOJMYECTBA JICWKOIMTOB,
muM¢pouuToB, cyonomyssiuuii auMdornuros CD2+,
CD3+, CDl16+, aHLA-DR+, CD72+ ¢eHOTHIIOB,
(daronmrTapHO# akTHBHOCTH HeWTpopmmoB (OU -
(arommrapHsIii nHAEKC, @9 - QaronuTapHOE YUCIO).

KoHTponpHyO IpylIly IpH ONpPEAeICeHUH UMMYHHOTO
craryca cocTaBmiId 48 3M0pPOBBIX MY)KYHH B BO3pacTe
ot 22 o 45 7er.

PE3YJIbTATBI NCCJIEJOBAHUS

[Momy4ennsie 10361 (110 JaHHBIM aMOYJIaTOPHBIX KapT)
cocraBwm oT 4 no 23,4 pentred (p). Cpennsist 103a,
MOJTyYeHHasl TUKBUAaTopamMu B 1986 romy cocraBmia
19.4 p, B 1987 - 11,7 p, B 1988 - 8,8 p. Ha momeHnt
obcnenoBanus 72 denoBeka He paboTanmu, 60 W3 HHUX
6pum  wmaHBammmamu II-III  rpymmer. Bo  Bpems
Haxoxaenus B YeproOsute uMm 0010 oT 20 10 50 ser.
[lepBbie cumnTOoMBI 3a00NEBaHUs MOSBUIUCH B
TedyeHue nepsoro roga y 30% denosek, ot 3 10 6 et —
y 45%, uepes 6 net —y 25%.

HauGounbiiee KOJHNYECTBO )KaJlo0 OOJIbHEIE
MPEIBSIBIISUTA HA TIOCTOSIHHBIC WM MPUCTYIO00pa3HbIe
rOJIOBHbIC 0OJIHM, TOJIOBOKPYXEHHE HECHCTEMHOTO
XapakTepa MpH CMEHE MOJIOXKEHHs Tela, KoJeOaHus
apTepUaIbHOTO JABJICHUSI, JaOUIBHOCTh HACTPOCHHS,
MPOTPECCUPYIOIee CHIDKEHHWE MamsiTH, O00nu B
pa3MYHBIX OT/AENaX MO03BOHOYHHMKA, MapecTe3ud B
KOHEYHOCTSIX, JIeTydyre OOJIM B CYCTaBaX W MBINIIAX,
00II1yI0 CITa00CTh, OBICTPYIO YTOMIIIEMOCTb.

[lo naHHBIM aMOyJIaTOPHBIX KapT B TEPBbIE TOJbI
nocie mpeObIBaHMS Ha CTaHIMM Yy OOJBHBIX, B
OCHOBHOM, OTMEYAJIMCh (PYHKIIMOHAIbHBIC HAPYILICHUS
B BHJE AaCTEHHYECKOTO CHHAPOMA, BETCTATHBHOW W
SMOIMOHAIBHON TabuiapHOCTH. B mocienyromue roast
MOCTETICHHO ~ CTalM  TOSIBIISTBCS ~ OPraHMYECKHE
CHUMIITOMBl ¥ CHHIPOMBI TOPXEHHS Pa3IHUHbBIX
OTZIETIOB HEPBHOI CUCTEMBI.

ACTCHUYECKHI CHHAPOM IpH OOCICIOBAHUH HMEIU
65,7% MaIMeHTOB. OOuraTHeie CHMIITOMBI
ACTCHUYECKOTO CHHIpPOMAa OBUIM SPKO BBIPAKCHBI:
COOCTBCHHO  aCTEHHUs, HApyIICHHS  CHA u



disturbances. In this group of individuals the
asthenic syndrome was of general cerebrogenic
and somatocerebrogenic character and developed
on the Dbackground of the progressive
dyscirculatory encephalopathy of complex
genesis with different manifestation degree and
somatic pathology revealed in the liquidators in
67.6% cases (chronic gastrointestinal diseases,
arterial hypertensive disease, ischemic heart
disease, chronic  pilonephritis,  deformity
osteoarthrosis). The asthenic syndrome was
revealed by head ache, fatigue, irritation,
tearfulness, irascibility, quick malaise, mood
decreasing, sleeplessness, loud noise and bright
light detestation. High malaise by physical and
mental work was of stable progressive character,
composing with high irritation, irascibility,
apathies. Because of stable sleep disturbances the
patients had to take in sleeping drugs,
tranquilizers. By examination the symptoms of
vegetative vascular dysfunction in the form of
general or distal hyperhidrosis, acrocyanosis,
dermographism change, blood pressure alteration,
getting worse of general condition by weather
change. On this background the obsessive-
phobic, affective, hysterical, hypochondriac,
intellectual disturbances took place.

The 64.7% of the patients have the signs of
disseminated organic neurological
symptomatology revealed by oral automatism
symptoms, convergence weakness, stable
horizontal nistagmus, difference in deep reflexes,
muscles hypotonia, instability in Romberg
position, hands tremor. 67.6% have the signs of
root or reflectory symptoms of spine
osteochondrousis. In 16.19% patients the
syndrome of polyneuropathy (sensible character)
was revealed..

Chronically dyscirculatory encephalopathy is
diagnosed in 72.3%, spine osteochondrousis in
67.6%; cerebral cyst adhesive arachnoditis
verified on clinical data and with the help of
Nuclear magnetic resonance in 18%.

Immune system evaluation was carried out in 13
patients.

In comparison with the control the statistic
significant decrease of the general lymphocytes
number was established (29.36+2.84 and
35.5240.89%, p<0.05), T- lymphocytes CD2+ -
phenotype (62.00 +£2.25; 74.62+1.47% and
0.98+0.10; 1.54 + 0.08x10%/1; p< 0.001), CD3+-

BEreTaTUBHBIE PACCTPOMCTBA. Y JIaHHOW KaTeropuu
JIUIl ACTEHWYECKHH CHHAPOM HOCHI, B OCHOBHOM,
LepeOpOreH bl 1 COMaTolepeOpOreHHON XapakTep 1
pa3BuBaics Ha ¢one HpOrpeccUpyroleit
JUCHUPKYJISITOPHO# dHIIe(aIONaTHH CIIOXKHOTO I'eHe3a
pa3HOW CTENeHH BBIPAXKEHHOCTH M COMATHUECKOU
MaTOJIOTHUHU, BBISIBICHHON y JIMKBHAATOpoB B 67,6%
ciyyaeB (XpoHHYecKHe 3a00JIeBaHUS JKENIyIO4HO-
KHIIIEYHOTO TPaKTa, TUIepTOHnYecKas 6onesns, UbC,
XpOHWYECKHH  THENOHeDpHUT,  JIePOpMHUpYIOITHH
ocTeoapTpo3). ACTEHHYECKHIH CHHIPOM IPOSBIISIICS
TOJIOBHBIMHU 6ossimH, YyBCTBOM yCTaJIOCTH,
Pa3paXHUTENBHOCTHIO, IUIAKCHBOCTHIO, BCITBUIBYHBO-
CThIO,  OBICTPOH  YTOMIJISEMOCTBIO,  CHMIKEHHEM
HACTPOCHUS,  OECCOHHMIEH,  HENepPEeHOCHMOCTBIO
TPOMKOrO IyMa M SpKoro ceera. [loBwImIeHHas
yTOMJISIEMOCTh TpH  (U3MYECKHX M YMCTBEHHBIX
Harpy3kax HOCWJIA CTOMKMH, MpOrpeccUpyroIuit
Xapakrep, coyeranach c MTOBBIIIEHHON
Pa3paXUTENBLHOCTHIO, BCIBUILYNBOCTHIO, anaTtuei. B
CBSI3M C  YNOPHBIMH HAapyLIICHUSMH CHAa MalUEeHTHI
ObUTM BBIHY)KJEHBI ITPUOEraTh K NpUEMy CHOTBOPHBIX
IpenaparoB, TpaHKBHIN3aTopoB. Ilpm obcienoBannu
y Bcex OOJNBHBIX OBUIM BBIABICHBI CHMIITOMBI
BETre€TaTUBHO-COCYTUCTON MUC(yHKINH B BUIE 00IIEro
WIN JUCTaJbHOTO THUINEPrHApO3a, aKPOIMaHO3a,
N3MEHEHUS nepMmorpadusma, KoJeOaHus
apTepHAIBHOrO JABICHUS, YXYALIEHHE CaMOYyBCTBHUS
npu cMeHe morojpl. Ha srtom ¢oHe oTMmedanuch
obceccrBHO-(hoOHUECKHE, appeKTUBHBIE,
HUCTEpUUECKHE, HUIOXOHAPUYECKHe HapyUICHHS,
UHTEJUIEKTYaJIbHO - MHECTUYECKUE PAacCTPOUCTBA.

Y 64,7% OompHBIX OOHAPYXHUBATUCH MPU3HAKA
paccestHHOM  OpraHu4ecKoi HEBPOJIOTUYECKOU
CUMITOMATHKH, TIPOSIBIISIBIIAECS CUMIITOMaMH
OpaJIbHOTO aBTOMAaTH3Ma, CJIa00CThI0 KOHBEPIECHIMH,
YCTaHOBOYHBIM TOPU30HTAIIBHBIM HHCTarMom,
pasHHUIEH B TITyOOKHX peduiekcax, THIOTOHUEH MBIIIII,
HCYCTOWYHMBOCTRIO B T03¢ PomOepra, TpemMopom
kucreil pyk. Y 67,6% - Npu3HaKM KOPEHIKOBBIX WIN

pedruekTopHBIX CHUMIITOMOB OCTE0XOHIIPO3a
mo3BoHO4HHKa. Y 16,19% OonbHBIX yCTaHOBIECH
CHHIPOM TIOJIMHEBPOIIATHH (4yBCTBHUTEIIBHOTO
XapakTepa)..

JluarHocTHpoBaHa XPOHHYECKAsl IUCHHUPKYISITOPHAS
sHIEedanonaTus y 72,3%, OCTEOXOHPO3
MO3BOHOUHUKA 67,6%, 1epeOpalbHblii KHCTO3HO-
CIIMIYUBBII  apaxHOMIHUT, BEPHU(UIMPOBAHHBIA TIO
JTAaHHBIM KIIMHUKH u c MTOMOIIBIO
MarHUTOPE30HAaHCHOH ToMOrpaduy roJIOBHOTO MO3Ta
y 18%.

OreHka cuCTeMBl MMMYHHUTETa ObLTa TpoBeneHa y 13
YeJIOBEK.

YcraHoBIIEHO [0 CPaBHEHHIO C  KOHTPOJIEM
CTaTHCTHYCCKH 3HAYMMOC CHIDKCHHC o011ero
Konr4yecTBa TUMQpouToB (29,36+2,84 u 35,52+0,89%;
p<0,05), T-nuMponuToB CD2"-¢enotuna
(62,00+2,25; 74,62+1,47% u 0,98+0,10;
1,54ﬂ:0,08X109/H; p<0,001), CD3+—(1)€HOTI/IHa



phenotype (51.15+£2.14; 68.76£1.54%; and
0.70£0.09; 1.400.08x10°/ 1; p< 0.001).

From humoral immunity section in comparison
with the control the increase of the circular
immune complexes level (123.46+12.26 and
66.62+3.84 arbitrary units) was observed. In
phagocytic immunity section the phagocytic
index decreasing (59.83+£5.56 and 81.48+2.10%)
and phagocytic number (6.63+1.19 and
13.62+0.96).

CONCLUSION

Thus in the examined liquidators of the
Chernobyl  nuclear  power-station  crash
consequences in a distant term of 12-14 years in
the 100% of the cases the neurological
disturbances showed in general by dyscirculatory
vascular  disturbances, osteochondrousis of
various spine sections and vegetal regulation
disturbances, and asthenic syndrome were
revealed.

By carrying out of the immune investigations in
the crash consequences liquidators having
neurological disturbances the immune system
changes demonstrated by decreasing of the cell
section immunity index: the general number T-
lymphocytes, T-lymphocytes CD2+ andCD3+-
phenotypes, phagocytic neutrophile activity and
circular immune complexes increasing in
comparison with the control were revealed.

(51,1542,14;  68,76+1,54%; u
1,40+0,08x10%/1; p<0,001) .

0,70+0,09;

Co CTOpOHBI TyMOpAJILHOTO 3BE€Ha MMMYHHUTETa IO
CPaBHEHHUIO C KOHTpPOJIEM HaOJIIOAalIoCh YBEIUUEHHE
YPOBHSl LMPKYJUPYIOUIMX HMMYHHBIX KOMILIEKCOB
(123,46+12,26 u 66,62+3,84 yc.en.). B paronnrapaom
3BEHE  HMMMYHHTETa  HaOJIONAIOCh  CHWD)KEHHE
¢arommrapraoro mHAeKca (59,83+£5,56 u 81,48+2,10%)
u ¢parommrapHoro yncna (6,63+1,19 u 13,62+0,96).

3AK/IIOYEHHUE

Takum oOpa3oM, Yy 0OCIIEJOBaHHBIX JIMKBUAATOPOB
nocneAcTBUi aBapuu Ha YepHoObuTbCKOH ADC B
oTHaleHHbI nepuon uepes 12-14 nmer B 100 %
Clly4aeB BBISBIISIIOTCS HEBPOJIOIMYECKHE HapyIICHUS,
TIPOSIBIISIIOIMECS, B OCHOBHOM, AWCIHMPKYJIATOPHBIMU
COCYIHCTBIMH  PaccTpOMCTBaMH, OCTEOXOHIPO30M
Pa3IUIHBIX OTZEJIOB MTO3BOHOYHHUKA "
pacCTpOMCTBAaMU  BETE€TaTUBHOM  peryisilud |
ACTEHHIECKUM CHHIPOMOM.

IIpu mpoBeneHUHM UMMYHOJIOTHYECKUX HCCIIEI0BAHUI
y JIMKBUJATOPOB TMOCIEJICTBUM aBapuu, MMEIOLIUX

HEBPOJIOTHYECKHE HapyIIeHHs, 00OHapyKeHbI
U3MEHEHHS CO CTOPOHBI HMMYHHOH CHCTEMBI,
MIPOSBIISIFOILUECS CHIDKEHHEM nokasarenen

KJIETOYHOTO 3BEHAa WMMYHHTETa: o0mero ymcna T-
TUMQOIUTOB, T-TUMQOIUTOB CD2" u CD3%-
(eHOTHIIOB; (haroIHUTapPHON aKTUBHOCTH HEHTPO(IIIOB
U yYBENMYCHHEM  IMPKYJIUPYIOLMX  HMMMYHHBIX
KOMIUIEKCOB 110 CPaBHEHHUIO C KOHTPOJIEM.
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