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Abstract

In the long term post-accident period, the Chernobyl accident recovery workers developed the impairment of attention, memory and thinking processes. The mentioned deviations depended on the age,
year of work in the accident area, level of peptides-endotoxins (MCM) accumulation in plasma. No correlation dependence between these deviations and radiation dose received in the Chernobyl
accident area was noted. The use of the drug Oxin (“Dr. Nona International”, Israel) assisted in normalizing attention, memory and thinking. That was accompanied by the change in the CM,s4 and

CMyg content. The corrective effect of Oxin was found to be more pronounced in the accident recovery workers aged over 50 years who were in the accident area in 1987 and received the radiation
dose not exceeding 100 mSv.
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INTRODUCTION

In 1994, according to the initiative of the Health
and Medical Industry Ministry of the Russian
Federation approved by the Health Ministries of
Byelorussia and the Ukraine, an additional
Project “Liquidator” (accident recovery worker)
was included in the International WHO Program
to study and change medical consequences of the
Chernobyl accident known as “International
Program on the Health Effects of the Chernobyl
Accident” (IPHECA). The objective of the
Project was rendering humanitarian help to
national health bodies in improving the medical
service of accident recovery workers and filling
up the scientific knowledge on the nature of the
effect of low radiation doses and other
pathogenic factors of the accident, especially
psycho-emotional ones, on humans. The present
study was performed within that Project. Its
purpose is the comparative evaluation of the state
of main psychical processes (attention, memory,
thinking) in Chernobyl accident recovery
workers, the elucidation of the role of endotoxins
in the change of these functions and the
development of methods for the correction of
abnormalities detected.

SUBJECTS AND METHODS

A total of 88 accident recovery workers (males)
were examined. In the years 1986 and 1987, 45 of
them were volunteers who worked directly at the
Power Unit No. 4 and 43 individuals made up a
randomized control group of the same age who
did not take part in works at the Chernobyl NPP
and were adequate to the main group regarding
sex, education, life style, residence region,
methods  of  clinical-and-laboratory =~ and
psychological examinations. Main kinds of work
performed were as follows: decontamination
(9%), radiation monitoring (15%), installation
(22%), construction (22%), transportation (11%),
other (20%). The age of examined workers
ranged between 39 and 69 years.

BBEJEHHE

B 1994 r. mo wHMOmaTmBe MUHHUCTEPCTBa
3paBOOXpaHEeHUs] 1 MeIUIMHCKOM MPOMBIIIEHHOCTH
Poccuiickoii ®denepanuy, 010OpEeHHOM
MunncrepctBamu  3npaBooxpaHeHust bemapycu  u
YkpauHbl, B cocTaB MeXIyHapOAHON HpOrpaMMbl
BO3 mo w3y4eHHI0O W W3MEHEHHIO MEIUIIMHCKHUX
nocyaeacTerii YepHOOBUTLCKOM aBapyu, M3BECTHOU O
naspanneM «AVIDEKA» (International Program on
the Health Effects of the Chernobyl Accident), 6bu1
BKJIFOUCH JIOTIOJHUTEIBHBIH TpOeKT «JIMKBHmaTop»
(«Accident recovery workes”). llenpo mpoekra

SABJIIACTCA OKa3aHHEC FyMaHHTapHOﬁ IIOMOIIIH
HallMOHAJIbHBIM OpraHam 3APpaBOOXPAHCHU A B
yiaydleHuun MEIUIIMHCKOI'O 06CJ'Iy)KI/IBaHI/I$I

JUKBUAATOPOB M BOCIIONIHEHHE HAYYHOTO 3HAHWUSA O
XapakTepe BO3JCHCTBUSA Ha YeIOBEKa MajbIX 103
paauamiy U OpyTUX MaTOTeHHBIX ()aKTOPOB aBapwH, B
YaCTHOCTH, MICUX03MOIMOHAJILHOTO CBOIiCTBa.
Hacrosmiee wccnemoBaHue BBITIONHSIOCH B paMKax
JTAaHHOTO TIpoekTa. Ero 1enpio SBUIOCH CPAaBHUTEIHHOE
W3Y4YeHHE  COCTOSIHUS  OCHOBHBIX  INCHXMYECKHUX
npoIieccoB  (BHMMaHHE, MaMsITh, MBIIUICHUE) Y
YYaCTHUKOB JIMKBHJIALIMK TOCIEJCTBUI aBapuu Ha
YADC, BbISICHEHHE POJIU SHJOTOKCUHOB B U3MEHEHUH
JAHHBIX (QYHKIMA U pa3paboTKa METOIOB KOPPEKIIUU
BBISIBJICHHBIX HapyIIEHUH.

OBBEKT U METOJbI UCCJIEJOBAHUSA

Bcero 0Ob110 00cnenoBano 88 uenoBek (My»XUYHHBI), U3
HUX 45 NPE/ACTaBISUIN  TPYIY JIMKBUIATOPOB-
JIOOpOBOJIBIIEB, KOTOPbIE paboTany HENOCPEICTBEHHO
y 4 osHeprobmoka B 1986 u 1987 romax m 43 -
COCTaBJSUTH KOHTPOJIBHYIO Tpymiy. B KOHTposbHYIO
TpyNIy  BONIIM  JIMOA  CIy4allHOM  BBIOOpPKH
AHAJOTUYHOT'O BO3pacTa, HE MPUHUMABIINX YYacTus B
paborax Ha YADC, afneKkBaTHBIX OCHOBHOW I'pyIIie MO
moiy, oOpa3oBaHHIO, 00pa3y JKHU3HH, PETHOHY
MPOKUBAHUS, METOAaM KIMHHKO-Ta00paTOPHBIX U
MICUXOJIOTHYECKUX HccaenoBaHuii. OCHOBHBIE BHIBI
BBIMMONIHAEMONH  pabotel:  gme3axktuBamus  (9%),
nosumerpus (15%), montax (22%), CTpoUTENbHBIC
pabotsl (22%), Tpancnoprhbie (11%), npoune ( 20%).
Bospact o0cnenoBanHbIX - 39-69 net.



A comparative psycho-physiological examination
of the whole group of the accident recovery
workers and control group before and after the
use of Oxin (Dr. Nona International, Israel) was
conducted and it was tried to clarify the role of
pathogenic factors of endogenic intoxication -
medium mass molecules (MMM) in developing
disturbances of psychical functions.

In work, the following tests included in the
Protocol of the International Program IPHECA
were used:

e Attention:

- Shulte’s tables

- Symbol-digital sub-test from D. Wechsler’s
test “Coding”

e Memory:

- Learning 10 words after A.P. Lauriya

- A. Benton’s visual retention test

e Thinking:

- Exclusion of concepts

- Simple analogies

- Complex analogies

- Explanation of proverbs

- Separating essential signs

The state of higher psychical functions was
judged by generalized indices of attention,
memory and thinking expressed in per cent, i.e.
correct accomplishment of a series of tests was
designated as 100%. The percentage of one error
in testing attention was 1,4% of the whole scope
of tasks, in testing memory and thinking it made
up 1,6% and 1,2%, respectively. Depending on
the number of errors made during the tests,
generalized indices characterizing the state of
higher psychical functions of individuals were
calculated.

The MMM content was determined by
spectrophotometry of blood plasma according to
the absorption in the range between 254 nm
(MM,s,4 ) and 280 nm (MMyg) after Vikhriyev
V.S.etal., 1983.

Statistical material processing was performed by
STATGRAF procedures (one-factor dispersion

[TpoBeneHo cpaBHUTEIBHOE ICHXO(U3UOIOTHIECKOE
oOcniefoBaHNe BCEH TIpyMNIbl JIMKBUAATOPOB M JIMIL
KOHTPOJIFHOH TpymIBl A0 M TOCIE INPUMEHEHHS C
KOppUTHpYIoIIei nenpio npenaparta “Okcur”  Gupmel
“Doctor Nona» (M3pamnp) W choemaHa IIOIBITKA
BBIACHUTH POJIb NMATOT€HHBIX (PAaKTOPOB IHIOTCHHOMN
WHTOKCHKAIINH - MOJIeKyN cpeanell maccel (MCM) B
Pa3BUTHH HAPYIICHUH MICUXUIESCKUX (YHKITHI.

B paboTe ucmonp30BaH CleAyIOMKI epeUYeHb TECTOB,
BKJIFOUEHHBII B IIpoToxon MEKTyHapOIHOM
nporpammsl “ AUDEKA”:
e BHumaHue:
- “ Tabmuuer ymeTe”
- “CumBon-uu¢poBoii cyorecT» u3 tecta Jl. Bekcnepa
“HIudposka™”’
e Jlamsrs:
- “SayumnBanue 10 coB” mo A.P. Jlaypus
- “Tecr 3putenbHO# peteHy” A. beHToHa
e MpiueHue:
- “UcknroveHre moHsITHA”
- “IIpocTsle aHanorun”
- “Cnoxuble aHaNOruu”
- “O0BbsicHEHHE TOCIOBHL]”’
“BplneneHue CymecTBeHHBIX IIPU3HAKOB”

O COCTOSHUY BBICIIMX TICUXMYECKUX (DYHKIMNA CYyIUITH
Mo 00OOMIEHHBIM TOKA3aTesIM BHUMAHUS, MAMITH U
MBIIIIICHHYS, BBIPAKEHHBIX B MIPOICHTAX.
besommboynoe  BeITOMHEHHWE ~— OaTtapen  TECTOB
o6o3navyanock kak 100%. Ilena oxHol oOIMOKKH B
TecTax Ha BHHUMaHue coctaBisna 1,4% or Bcero
o0béMa 3alaHMi, B TECTaxX Ul W3y4YCHUS MaMSITH U
MBIIIIJICHHS IIeHa OIIMOKK B TecTax cocTasisuia 1,6% u
1,2%  coorBercTBeHHO. B 3aBucHMMOCTH  OT
JIOIMYIIEHHOTO KOJIMYECTBA ONMIMOOK MPU BBIMOJHCHUH
TECTOB PACCUHUTHIBAINCH OOOOMIEHHBIC MOKA3aTEeH,
XapaKTEPU3YIOMINE COCTOSHIE BBICIINX IICHXHYCCKUX
(GyHKIUH 00CTIeTOBaHHBIX.

Copmepxanne MoJekyn cpemHeir wmaccel (MCM)
OTIpeNeIsUT! METOJIOM CIEKTPO(OTOMETPUH IIIa3MBI
KpOBH 110 TOTJIONIeHHIO B obnactu 254 um ( CM 254 )
n 280 am ( CM 280) mo Buxpues B.C. u np., 1983.

Craructuieckyto o0paboTKy Marepuaia IpOBOIMIN C
ucnons3oBanueMm mpouenyp nakera  STATGRAF



analysis, correlation analysis) as well as by (ogHO]aKTOPHBIH JUCIIEPCUOHHBII aHaus,
methods of variation statistics (t-Student KOPPEIALMOHHBIA ~ aHalmn3), a TaKkke MEeToJdaMHu
criterion) as they reflect small samples most BapHAIMOHHOW CTaTHCTHKH (t-kKputepuii CThIOICHTA),
correctly. KaK HauOoJiee TOYHO OTPAXKAIOIIHE MAJIBIC BEIOOPKH.



RESULTS

According to mean data, the general attention
level in the group of accident recovery workers
appeared to be lower (by 15%) than in the control
group. The concentration coefficient in the group
averaged 2.62, mean standard deviation (MSD)
from this index made up 1.54, i.e. in 89% of
patients the attention concentration was within
the mean statistical norm for that sample (Table
1). According to mean data, the general memory
volume was found to be lower (by 11%) than
that in the control group. The mean statistical
number of errors in the group was 4.6, MSD was
3.2. The calculation revealed that in 78% of
patients the indices did not exceed the limits of
the mean statistical norm for that sample. Typical
errors were: separating of the whole figure or its
fragment, transposition of figure parts, imaging
of non-existing figures or figures parts. And
finally, according to mean data the general
thinking level was found to be lower (by 11%)
than that in the control group. In this case, in 80%
of patients abstract-logical thinking with a
specific figurative approach to decision making
was dominant. However, 12 % of patients
showed a reduced level of logical abstractions in
comparison with the control group. With the
method “Exception of Concepts”, the mean
statistical number of errors was 3.15, MSD was
2.04. It suggested that 85% of patients did not
exceed the limits of the mean statistical norm in
that sample. During the performance of the task
“Complex Analogies”, the mean statistical index
in the group made up 3.8 points, MSD was 2.04
and as a consequence, the indices of 24% of
patients were outside the limits of the mean
statistical norm. During the performance of the
task “Separating Essential Signs” the mean
statistical point in the whole sample was 4.1,
MSD was 1.96%, i.e. in 78% of cases the indices
were within the mean statistical norm. No formal
disturbances of thinking (arguing, absurdities,
neologisms) were noted.

PE3YJIBTATBI

ITo cpenguMM JaHHBIM B TpyIIE JIMKBHAATOPOB OBLI
oOHapyxeH Oonee Hu3KMHA (Ha 15%) yem B KOHTpoIe
o0mmii  ypOBEHb  GHUMAHUA. Koaddumment
KOHIIGHTPAIlMK B CPEAHEM II0 TPYyIIe cocTaBmi 2.62,
CPEIHEKBapaTHUECKOE  OTKJIOHEHHE OT  3TOro
mokazarenst (CKO) cocraBuno  1.54, otkynma
CJeIoBaNO, YTO KOHIEHTpauus BHUMaHus y 89%
UCIIBITYEMBIX HE BBIXOTMJIA 3a pamMKu
CPeIHECTaTUCTUUECKOM HOPMBI Ui 3TOH BBIOOPKHU
(Tabmuua 1). [To cpeHUM MaHHBIM OBUT OOHAPYKEH U
oonee Hu3kmii (Ha 11%), yeM B KOHTpoOJie OOIIUI
00beM namamu. CpeHECTAaTUCTHIECKOE KOJINYECTBO
ommnbok no rpynme — 4,6, CKO cocrasuio 3,2. Ilpu
Mmojac4YeTe  OKasaloch, 4To  mokazarenmu  78%
HCTIBITYEMBIX HE BBIXOJMIH 3a paMKn
CPEIHECTaTUCTUYECKOM HOPMBI IS JTAHHOU
COBOKYIHOCTH. XapaKTEepHbIE OIMIMOKW: BBINAJCHUC
BCETO DUCYHKAa WM €ro (parMeHra, NepecTaHOBKU
MecTaMH yacTen ¢urypsl, n3o0paxeHne
HecylllecTByomMX ¢uryp win dvacteid ¢uryp. U,
HakoHel, Oonee HU3KMit (Ha 11%) yeM B KOHTPOJILHOM
IpyIIe IO CPeIHUM JaHHBIM ObLI BBISBJICH U OOLIMI
ypoBeHb motuinenus. Ilpu stom y 80% HCTIBITYeMbIX
npeo0iaian abCTPaKTHO-JIOTHYECKUH THIT MBIIUICHHUS,
KOTOPOMY CBOMCTBEHEH KOHKPETHO-0Opa3HbIN MOIX0]
K npuHsTHio pemeHuil. Ognako y  12% oTmeueHo
TOHIDKCHNE MPOTHUB KOHTPOJIBHOW TPYIIBI yPOBHS
JOrHYecKux adbcrpakuuid. [Ipu mpoBeaeHNN METOANKH
“UckmoueHne  NOHIATHA®  CpeOHECTaTUCTHYECKOE
KOJIMYECTBO OIIMOOK cocTaBmiio 3,15, CKO — 2,04. 13
3TOTO CleAyeT, 4yTo 85% MaIMeHTOB He BBIXOIAT 3a
PaMKH CPEIHECTaTUCTUYECKOM HOPMBI 110 JIaHHOU
BoiOopke. [lpm  BemonHeHMu 3amanHus “‘CroKHBIE
AQHAJIOTUN~ CPEIHECTATUCTHYECKHH TI0Ka3aTeslb 110
rpynmne cocraBmin 3,8 Oamra, CKO — 2,04 u xak
CIEJCTBUE - MOKazaTenu 24% HCIBITyeMbIX HE BOLLIU
B JIMANa30H CPeJHECTaTUCTUUECKOH HOpMBL. Bo Bpems
BBITIOJIHEHNS 3a7aHus “BplneneHne cCymecTBEHHBIX
NPU3HAKOB” CpEJHECTaTHCTHYeCKUi Oalur 1o Bcei
BEIOOpKE coctaBun 4,1, CKO 1,96, T.e. y 78%
00Cne0BaHHBIX TTOKAa3aTeNId HAaXOIWINCh B paMKax
CpEIHECTATUCTHYECKON HOPMBI. dopMaibHble
HapylIEHUs. MBIIIICHUS (PEe30HEPCTBO, HENEIOCTH,
HEOJIOTH3MBI) 0OHAPY>KEHBI HE OBLIH.



Thus, 11-12 years later, the accident recovery Takum  obOpaszom, wuepes 11-12 njer y nwm,
workers showed a general psychomotor lag with Y4acTBOBABIINX B JMKBHIALMM MOCIEICTBUI aBapuu
retained thinking integrity, reduced memory Ha YADC, mnabmomann o0mee MCHXOMOTOPHOE

volume and slightly reduced stability of arbitrary OTCTaBaHHE npu COXpaHCHUH LIEIOCTHOCTH
attention. MBIIUICHUS, ~ CHW)KCHMH  Oo0beMa  IaMiTH U
HE3HAYUTEIILHOM TIOHIKEHHU YCTOHYMBOCTH

IIPOU3BOJIBHOI'O BHUMAaHHUS.

TABLE 1
STATE OF PSYCHICAL FUNCTIONS IN CHERNOBYL NPP ACCIDENT RECOVERY WORKERS BEFORE AND AFTER PROPHYLAXIS USING OXIN
TABJIMIA 1
COCTOSHUE IICUXNYECKUX ®YHKLUNA Y YYUACTHHUKOB JIMKBUJIALIMHU TTOCJIEACTBU ABAPUU HA YADC 0 1 ITIOCJIE OKCUHOIIPODMIAKTHUKHU

Such circumstances were the occasion of
prophylactic measures to improve the health state
in those patients. As a curative and prophylactic
drug “Oxin” consisting of a complex of certain
vitamins, microelements and antioxidants was
used. The accident recovery workers were given
that drug for one month at the dose of one tablet
2 times daily. The drug is registered by the RF
Pharmacological Committee as a nutritional
addition with a general tonic effect.

After taking Oxin, the general state of higher
psychic functions: attention, memory and
thinking was found to be relatively improved
(Table 1).

After treatment, the general attention level was
90% of the control value versus 81% before
treatment. None of patients showed worsening of
results.

The memory test showed improving the indices
to 92% of the control value versus 86% before
treatment. When characterizing the state of
thinking it should be pointed out that indices
improved to 93% versus 85% before treatment
and the rate of performance of the tasks increased
in 36% of patients. However, no improving in the
differentiation between essential signs of subjects
and minor ones as well as in the ability to
establish logical connections and relations

JlarHBIE OOCTOSATENBECTBA IOCTYXKHIIM IIOBOIOM JUIS
MPOBEACHUS TMPOPMIAKTHICCKAX MEPOIPHATHH C
HEeNbI0  YAYYIICHWS  CAMOYYBCTBHSI y  ITOTO
KOHTHHTeHTa JHuin. B KkadecTBe JjeueOHOrO U
NpOQUIAKTHYECKOTO CpeAcTBa ObLI  HCIOJIB30BaH
mpernapar “OKCHH”, COCTOANIMA W3 KOMIUIEKCa
OIIPCACICHHBIX BUTAMHUHOB, MHKPOIJIEMCHTOB nu
AHTHUOKCHUIAHTOB. .HI/IKBI/I}:[aTOpI)I IMPUMEHAJIN IpeTiapat
B TeYcHHE Mecsma mo 1 Tabnerke 2 pa3a B JICHb.
[Ipenapar 3apeructpupoBan @apmkomureroMm PO kak
numeBas no06aBka M o0yanaeT OOIIEYKPEIUISIONINM
JIEUCTBUEM.

IMocne mnpuema mnpemnapara OKCHH TPEKAE BCEro
oOpaiiano BHHMAaHHE OTHOCHTENIBHOE YIIy4IleHHUE
OO0IIEro COCTOSHHS BBICIIUX TCUXUYECKUX (QYHKIMI:
BHHUMAaHUs, TAMSITH ¥ MBIIIJIEHUS (Tabmmma 1).

[Mocne neyenust oOUMK ypOBEHb BHUMAHHS COCTABHII
90% or KoHTponbHOW BenuuuHel npu 81% mo
neyenusi. Hu y ogHOro m3 oOcienyeMbIX He BBISBHIN
YXYIIICHUS pe3yIbTaTOB.

ITo Tectry mamard OBIIO OTMEYEHO YIIyUIICHHE
nokazatener 10 92% oT ypoBHS KOHTPOJIBHOM IpyIIIBI
npu 86% 1o sedeHus. XapakTepusys  COCTOSHHE
MBIIIJICHUS, CJIEAYET OTMETUTH TAKKE YIIydIlICHHE
nokasatenei 1o ypoBHA 93% mpu 85% 1o nedenwus, a
TaKKe YBEJIMYCHUE TEMIIAa BBITOJHEHHS 33/laHul Y
36% ucoeiTyeMblX. OfHAaKo,  yIy4IIEHHS B
muddepenmpoBke CYIIIECTBEHHBIX MIPU3HAKOB
NPEAMETOB OT BTOPOCTENEHHBIX M B CIOCOOHOCTH
YCTAaHABIMBAaTh JIOTMYECKHE CBSI3M W OTHOIICHHMS



between concepts was noted.

The prophylaxis with use of Oxin resulted in:
e improving processes of attention from
81% to 90% in 52% of patients;
e improving the memory volume from
86% to 92% in 42% of patients;
e tendency for improving processes of
thinking from 85% to 93% in 12% of
patients;
e increasing the rate of performance of
tasks in 36% of patients.

The following factors could correct the above
characteristic of psychical functions: age,
external dose received, duration of work in the
radiation area  and accumulation level of
stressogenic products of endogenic intoxication
in plasma of accident recovery workers.

To study the possible effect of age, the common
group was divided in two ones: group 1 included
persons aged up to 50 (16 persons) and group 2
consisted of 13 persons aged above 50.

Before treatment, patients of group 2 had a lower
level of attention, memory and thinking though
the whole set of indices of psychical functions
both in group 1 and group 2 was lower than that
in control group by 6-11% (tables 1, 2).

The analysis of data of different age groups
suggested that in patients younger than 50 years,
mean indices of attention and thinking excluding
memory were higher than those in older persons
both before treatment and after it. However,
prophylaxis in both groups was accompanied by
a clear tendency for improving the state of higher
psychic functions independent of age. Moreover,
regarding to the structure of deviations from the
statistical norm, given therapy was found to be
more effective for accident recovery workers of
the older group as demonstrated by more distinct
deviation from data prior to treatment (Table 2).

MCIKAY NMOHATUAMHN OTMCEUYCHBI HE OBLIH.

PesympraTel mpoduimakTHKH mpemapatoM  «OKCHH»
MOTYT OBITh CQOPMYIHPOBAHBI B  CICAYIOIINX
TTOJIOKCHHSX :

e Viyumenue nporeccoB BHUMaHUS ¢ 81% 10 90% y
52% marueHToB.

e VYayumenue oobema maMatu ¢ 86% no 92% y 42%
I,

e TenneHuMs K yJIydlIEHUIO IIPOLECCOB MBILUICHUS C
85% no 93%y 12% muu.

e VYBeluyeHHE TEMIIa BBINOJHEHUS 3a1aHuil y 36%
UCTIBITYEMBIX.

B  npuBemeHHyro  BbIIIe XapaKTEePUCTUKY
MCUXWYECKNX (YHKIHH OINpeIeNeHHbIC KOPPEKTHBHI
MOTJIM BHECTH BO3pPAacTHOM (akTop, MOIydeHHas 7032
BHEITHET0 OONMy4YeHHs, BpeMs paboOTBl B 30HE
MOPAXEHUsI M YPOBEHb HAKOIUICHHMS B ILIa3Me
JIMKBUJIATOPOB CTPECCOIrCHHBIX IMPOAYKTOB
9HJOI€HHON UHTOKCHUKALUHU.

Jist u3ydeHHs BO3MOXKHOTO BO3JEHCTBHS BO3pacTta
oOmas rpynma Obuta pasieneHa Ha jaBe: | Tpymma
Bkmodana Jmr o 50 mer (16 demoBek) m 2 rpymma
cocrosiia u3 13 yenosek B Bo3pacte crapuue 50.

Jlo medenuss Oojee HHM3KHH YpPOBEHb BHUMAHWA,
MaMATH W MBIIUICHUS] MMEIN TAIUEHThl 2 TPy,
XOTS BECh Ha0Op MoKa3aTelNel MCUXUIeCKuX (yHKIHN
u B 1 1 Bo 2 rpynmnax ObUT HU)KE KOHTPOJIBHBIX Ha 6 -
11 % (tabnuusr 1, 2).

AHanu3 JaHHBIX Pa3IMYHBIX BO3PACTHBIX TPYMI
CBUJICTEIBCTBOBAI, YTO Y Jiun Mitazmie 50 et cpeaaue
MOKa3aTeay BHUMaHWS U MBIIUICHNUS, 38 UCKIIIOYEHHEM
naMsATH, OBUTM HECKOJIBKO BBILIE, YeM Y JItojel Ooiee
CTapIIero Bo3pacra, Kak IO JICYCHUs TaK M IOCIe
Hero. OpmHako mpodpuiIakTHKa B 00EMX Tpymmax
CONPOBOXKJAIACh YETKON TEHIEHUMEN K YJIy4IIEHUIO
COCTOSIHHSA BBICIIMX IICHXWYECKHX (YHKIUI
HEe3aBUCUMO OT Bo3pacta. bomee Toro, mpu
OpPHEHTALlMK HAa  CTPYKTYpY  OTKJIOHEHHH  OT
CTaTUCTUYECKOH HOPMBI  NPOBEJCHHOE  JIeUeHUE
OKa3aJoch Oosee JICHCTBEHHBIM JUIS JIMKBUAATOPOB
cTapue BO3PAaCTHOW  TPyHIbl, O  YeM
CBHUJICTENILCTBYIOT —0OoJiee BBIPAKECHHBIE OTKIJIOHEHUS



OT JIaHHBIX 10 JIeueHus (Tadbiuna 2).

TABLE 2

STRUCTURE OF DEVIATIONS OF INDEXES OF HIGHER PSYCHICAL FUNCTIONS FROM STATISTICAL NORM IN CHERNOBYL NPP ACCIDENT RECOVERY WORKERS

DEPENDING ON AGE, RADIATION DOSE AND DURATION OF WORK IN THE ACCIDENT AREA AT THERAPY USING OXIN

TABJIMLA 2

CTPYKTYPA OTKJIOHEHUM OT CTATUCTUYECKOM HOPMBI IIOKA3ATEJIEN BBICIINX TICUXUYECKUX ®YHKIIUN V YYACTHUKOB JINKBUJALIMU TTIOCJIEACTBUIA

Taking into account the wide range of external
doses received in the area of the accident, the
accident recovery workers were divided into the
following groups: group 1 — up to 100 mSv
(53%), group 2 — from 100 to 200 mSv (33%),
group 3 — over 200 mSv (14%). The data on the
state of higher psychic functions in dependence
on the dose load before and after
pharmprophylaxis are illustrated in Tables 1 and
2. Mean indices of attention, memory and
thinking appeared to be slightly decreased in all
the three groups compared with control one (by
3% - 7%). In this case, 100% of accident
recovery workers of three groups showed reduced
memory indices independent of radiation dose;
patients of group 1 demonstrated a better state of
attention (exceeding the lower border of the
statistical norm occurred only in 77% of cases)
though decrease of memory below the norm was
noted in 93% of cases versus 80% in groups 2
and 3.

Pharmacoprophylaxis  positively effected the
psychical state of accident recovery workers.
First of all, the number of persons with attention
and memory tests decreased below the statistical
norm and that was typical for all the groups (in
average by 20%) and accordingly the number of
persons with normal and norm exceeding indices
mentioned increased. As to memory tests, only
patients of group 1 showed the above regularity
(with dose lower than 100 mSv) whereas the
number of patients of groups 2 and 3 with
indices of thinking below the norm retained at the
initial level.

The comparative analysis of mean data
depending on the year of the stay in the area of

ABAPUN HA YADBC 0 U ITOCJIE OKCHUHOITPOPUJTAKTHUKN

VYuurbiBas LIMPOKUN JMANa30H IIOIYYEHHBIX B 30HE
aBapuM 03 BHEIIHEro OOJIy4eHUs, JMKBHUIATOPHI
ObUTM paclpeiesieHbl 110 CIeIyIoNMM rpyrmaM : 1
rpyrmna - g0 100 m3B (53%), 2 rpymnmna - ot 100 1o 200
M3B (33%), 3 rpymma - 6o1ee 200 Mm3B (14%).JanHbIC
COCTOSIHHMSI ~ BBICIIMX IICHXMYECKHX (YHKIMHA B
3aBUCHMOCTH OT JO030BOM HAarpy3kh 10 U IIOCIe
(hapMIpomITakKTUKN TIpencTaBieHsl B Tabmumax 1,2.
Cpennue noxas3areny BHUMAHUS, TaMATH U MBIIIJICHUS
BO BCEX TPEX IPYIIAX MO CPABHEHHIO C KOHTPOJIbHOMN
ObUTH HEe3HAYUTENIBHO CHIXeHbI (Ha 3—7%). Ilpu atom
y JHMKBHIATOPOB 3-X TPYII, HE3aBUCHMO OT 03Bl
obnyuenus, B 100% ciy4aeB oTMedanu CHIDKECHUE
nokaszareneii  mamstd.  bojee  OmaromoiydHoe
COCTOSIHME BHHMaHHUSI PETHCTPHPOBAIOCH y MAIIMEHTOB
1  rpymmnsl  (BBIXOJ 3@  HIDKHIOIO — TpaHHUIY
CTaTHCTHUYECKOH HOPMBI HaOIIOAaIM TOIBKO B 77%
CllydaeB), XOTS YMCHBIICHHE HIKE HOPMBI TECTOB
MBIIUIEHUS. B JTOM TIpynme uMmeno mecto y 93%
nanuerTos mpu 80 % Bo 2 u 3 rpynmax.

dapMmnpoduIakTHKa IOJOXKUTEIBFHO OTpa3mwiiach Ha
IICUXWYECKOM COCTOSHMM JIMKBUAATOpoB. Ilpexnae
BCero, oOpaimaso BHHUMaHHE XapaKTepHOe Uil BCEX
TpyII YMEHBIICHHE YUCIIa JIMI C TECTaMH BHUMAaHUS U
MaMsATH HWKE CTaTHUCTHYECKOW HOPMBI (B CpelHEM Ha
20%) ¥W COOTBETCTBEHHO  YBEIMYEHUE  UHUCIA
NAalyeHTOB C HOPMalbHBIMH ¥ TPEBBINIAIOIIAMHA
HOpMY YKa3aHHBIMH IIOKazaTelsiMu. UTo KacaeTcs
TECTOB MBIIUICHUS, BBISBIICHHYIO BBIIIIC
3aKOHOMEPHOCTb ~ PETHCTPHPOBAIM  TOJIBKO Y
narueHToB 1 rpynmsl (¢ mo3oit Hmwke 100 M3B), B TO
BpeMs Kak BO 2 ®W 3 Tpynmax dHCIO JHUI C
MoKa3aTCJIAMH MBINIJICHUSA HHUXKE HOPMBI COXPaHUJIOCH
Ha UCXOJTHOM ypOBHE.

CpaBHI/ITeJ'II)HHﬁ aHalin3 Cp€AHUX  HJAaHHBIX B
3aBUCUMOCTH OT TIoaa Hpe6BIBaHI/ISI B 30HC aBapuu



the accident (1986 and 1987) revealed that before
treatment differences between the groups were
minimal regarding to attention and thinking tests
with a higher memory level in accident recovery
workers of 1987. However, the analysis of
individual indices distribution revealed that in
100 of accident recovery workers of 1987 the
attention and memory indices were reduced
whereas in the group of 1986 — those indices
were reduced only in 85% and 95% of cases,
respectively (Table 2).

Prophylaxis with Oxin resulted in  positive
dynamics for the three indices of the psychical
state especially marked regarding to testing
attention and thinking in  accident recovery
workers of 1987. The individual analysis also
confirmed a marked effect of the prophylaxis in
that group as demonstrated by exceeding the
norm of attention tests in 30% of patients,
memory and thinking tests in 20% in zero indices
before using Oxin. In the group of 1986, similar
deviations took place in 25%, 15% and 5%
patients, respectively.

Therefore, after oxinoprophylaxis in both groups
a tendency for improving the state of higher
psychic functions with a more marked effect in
accident recovery workers of 1987 was noted
though before therapy the latter had a worse
psychic state than accident recovery workers of
1986.

Disturbances of memory, attention and thinking
were mostly caused by different stressogenic
factors (Lyasko L.I., 1995). Just to that category
of factors belong mean mass molecules
possessing stressogenic, stressmodulating and
oxidant activity. Their negative effects were
realized due to inhibition of process of lipid
peroxidation and reduction of their intensity
below the level necessary for normal functioning
of the nervous tissue (Tulikova Z.A., 1983a,
1983b; Vikhriyev V.S. et al., 1983; Volchegorsky
L.A. et al., 1993). It is not inconceivable, that one
of the factors causing disturbances of the psychic
state of accident recovery workers might be

(1986r. u 1987r.) moKazai, 4To 110 JICUYCHUS PA3THIUL
MEXAy TpynnaMd ObUIM MHHHUMAaJIbHBIMH IO TECTaM
BHUMaHHS U MBIIUICHHUS NIpH Oojiee BHICOKOM YpPOBHE
mamaTH 'y JukBupatopoB 1987 r.  Ommako, mpu
aHaJIM3e WHIWBHAYalbHOTO pa3bpoca moKasareneit
otmeueHo, 4to y 100 % nukBupatopos 1987 r. 6sutn
CHIDKCHBI TTOKa3aTeNId BHUMAHMA M MaMsITH, TOrJa Kak
B rpymme 1986 1. — Tompko y 85 m 95%
COOTBETCTBEHHO (Tabnuia 2).

Iocne OKCHHONPO(MITaKTHKH HaOmonamu
MOJIOXKUTEIBHYI0 JUHAMHUKY JUIsl 3-X TIOKasarenei
MICUXMYECKOTO COCTOSHHSI, OCOOEHHO BBIPXKEHHYIO T10
Te€CTaM BHUMaHUS U MBIIIJIEHUS Y JTUKBUIATOPOB 1987
r. VHnuBuIyanbHBI aHaNU3 TaKXKe ITOJITBEPIUII
Oonee 3aMeTHBIN 3(¢ekT npoPUIAKTHKH B ITOH
rpymnmne, o 4éM CBHIETENILCTBAIO MIPEBBIIICHHE HOPMBI
TecToB BHUMaHUA y 30% num, mamMATH ¥ MBIIUICHUS Y
20% mpu HYIEBBIX TOKa3aTelsx M0 NPUMEHEHUs
okcuHa. B rTpymme 1986 r. aHanmoru4Hble CABHUTH
UMEIH MEeCTO COOTBETCTBEHHO y 25%,15% u 5%
MAIMEHTOB.

CrnenoBarenpHO, TOCIE  OKCHHONPO(MIAKTHKH B
o0enx rpynmnax HaOIoJany TeHICHIHIO K YTy YIICHHAIO
COCTOSIHMS BBICIIHMX ICHXHWYECKHX (yHKUHMiI ¢ Ooiee
BBIPOKCHHBIM 3(dekroM y JukBuaaropoB 1987 r.,
XOTA [0 JICUYCHHUS! COCTOSHHE IICHXHKU Yy MOCIETHUX
OBLTO XyJKe, YeM y TUKBUAATOpoB 1986 T.

B BO3HUKHOBEHHH PACCTPOWCTB MaMSATH, BHUMAHUSL,
MBbIIUICHUS] 0OJIbLIAs POJIb MPUHAMICKUT PA3THYHBIM
crpeccorenHbIM  (aktopam (JIscko JL.M., 1995).
HMeHHO K 9TOi KaTeropuu (HaKTOPOB OTHOCATCS
MOJICKYJTBI cpenHeit Macchl, obnanaronue
CTPECCOreHHO}H, CTPECCMOAYITHPYIOIIEH u
OKCHJIaHTHOW aKTHUBHOCTBIO. VIX HeraTuBHbIC 3G PEKThI
pealu3yloTcsi  IyTeM  TOPMOXKEHHS  IIPOLECCOB
JUOUIHOW  TEepPOKCHAAMM ¥ CHIDKCHHA  HX
WHTEHCUBHOCTH HW)XE YPOBHS, HEOOXOAWMOTo IJist
HOPMAaJIbHOTO (YHKIHOHUPOBAHHS HEPBHOW TKaHU
(Buxpue B.C. u np., 1983; TynukoBa 3.A., 1983a,
19836; Bomueropckuii UM.A. u ap., 1993). He
UCKIIIOYAETCsl, YTO OJTHUM U3 (PaKTOPOB, BHI3BIBAIOLINX



those vital activity products accumulated in
blood. To clarify such a circumstance, MMM
level in blood plasma of patients of different
groups was compared with attention, memory
and thinking indices according to above tests
(table 1). As indicated, MM,s,4 concentration in
plasma of accident recovery workers practically
did not differ from the control value whereas
MM,g, content was found to be statistically
significantly higher in the group of accident
recovery workers (P<0,01).

Basing on these data, we separated two groups:
group lincluded patients in whom the MMM
content did not exceed normal values (45% of
patients); in group 2 the MCM content exceeded
the norm by 1,5-2 times (55% of patients). The
analysis of the data (figure) revealed the
following peculiarities: Compared to control
group, the mean attention index was less by 17%
in 90% of patients of the group 2, memory index
was less by 16% in 100% of patients, thinking
index was reduced by 15% in 86% of patients.
The state of higher psychic functions in group 2
was found to be worse than analogous indices by
4-6% regarding to group 1 (P<0,05). In 42% of
patients of group 2 a slightly reduced arbitrary
attention and increased distraction were noted.
Typical errors in 63% of patients of group 2 in
testing the memory were: separating some parts
of the figure, their rearrangement, imaging non-
existing parts. As to the state of thinking, 75%
patients of group 2 showed the prevalence of
abstract-logic thinking, more marked inertness,
viscidity of thinking compared to group 1. Rate
of performance of all the tasks, accuracy and
quickness of response were markedly reduced.

HapylIeHHEe MCUXMYECKOT0 COCTOSHUS JHKBHIATOPOB,
MOXeET OBITh HAaKOIUICHHE B KPOBHM 3THX IPOJYKTOB
JKU3HENEATENFHOCTH.  JIs  BBIACHEHHWS  JTaHHOTO
00CTOSATENECTBA OBUIO TMPOBEICHO COIOCTABICHUE
comepxanns MCM B mma3Me KpPOBH ITallUCHTOB
CPaBHHUBAEMBIX TPYIII C PE3yJIbTaTaMU HCCIICIOBAHU
ToKa3aTejed BHUMAHHS, TMaMATH M MBIIUICHHUA II0
MpHUBEICHHBIM BhImIe TectaM (Tabmmma 1). IToxasawno,
yTOo KOoHIeHTpauus CM254 B mia3me JIMKBUIATOPOB
NPaKTHYECKH HE OTIMYalach OT KOHTPOJILHOM
BEIIMYMHBI, B TO BpeMs, Kak cojepkanue CM280
OBUIO CTAaTHUCTUYECKH JOCTOBEPHO BBIIIE B TIPYIIIe
nukBuaaTopos (p< 0,01).

OCHOBBIBasiCb Ha JTHX JaHHBIX, MBI BBIICTIIN 2
Tpymmel JUm: B 1 Tpynmy BONUIM —MAIMEHTHI,
comepxanne MCM y KOTOpBIX HE TMPEBEIIIAIO
HOpMAaNbHBIX BenmdyuH (45% o0O0CIenoBaHHbIX); BO 2
rpymre conepxanne MCM mpeBbimano Hopmy B 1,5-2
pasza (55%). Anamm3 maHHBIX (PUCYHOK) BBISBHII
cienyrompie  OcOOGHHOCTH: CpeAHHH  IIOKa3aTelb
BHUMaHuA y 90% o00Cieq0BaHHBIX 2 TPYIIBI ObLI
HIDKE KOHTpOJsI Ha 17%, moka3zarens namsata y 100%
Jun - Hke Ha 16%, mokaszarenb MbIIUIeHUS - Y 86%
Obu1 cHmkeH Ha 15%. CocTosHHE TICUXHYSCKHUX
(GyHKIMH BO 2 TpyIIIEe OKa3aJI0Ch XYyKe aHAJOTMYHBIX
nokasarenei Ha 4-6 %% mno oTHomeHuto k 1 rpymme
mn (P<0,05). ¥ 42% o0cnenoBaHHBIX 2-W TpyIIIBI
OBUTO  BBISABIICHO  HE3HAYHTENBHOE  CHIDKCHHUE
IIPOMU3BOJIEHOTO BHUMAaHU, MTOBBIIICHUE
OTBJIEKAEMOCTH. XapakTepHbIMU ommOkamu y 63%
MAIMeHTOB 2 TPYyNIbl B TecTaX MaMsATH OBUH
BEITAJICHHE dYacTell pHCYHKa, TIepPEeCTaHOBKA WX,
n300paKeHNe  HECYNECTBYIOIMMUX  4acTeid.  Urto
KacaeTcss COCTOSHHUS MBIIUICHUs, TO y 75% mum 2
rpynmel  mpeoOnagan  aOCTPaKTHO-JIOTUYECKUH THI
MBIIIICHUS; Oojiee SPKO, YeM y MalueHTOB | IpyImb
NpPOSIBUJIACH ~ UHEPTHOCTh,  BSI3KOCTh  MBILUICHHUSI.
OOpamiano BHUMaHHE pPE3KOe CHIKEHHE TemIla
BBITIOJIHEHHSI BCEX 3aJaHUi, TOYHOCTH M OBICTPOTHI
peakuum.

FIGURE. STATE OF PSYCHICAL PROCESSES IN GENERAL GROUP OF ACCIDENT RECOVERY WORKERS, IN GROUPS WITH NORMAL MMM-CONTENT (GROUP 1) AND WITH
EXCEEDING MMM- CONCENTRATION (GROUP 2) IN BLOOD PLASMA BEFORE AND AFTER TREATMENT WITH ‘OXIN’

PUCYHOK. COCTOSIHUE TICUXUYECKUX TIPOIIECCOB B OBILEN I'PYIIIE JIUKBUJIATOPOB, B I'PYIIIIAX C HOPMAJIbHBIM COJIEPXKAHUEM MCM (I'PVIIIIA 1) U C
MPEBBIIIEHVMEM KOHIIEHTPALIMU (I'P.2) B ITINIASME KPOBU J10 U TTOCJIE JIEHEHUW A TTPEITAPATOM ‘OKCHUH’



It is quite obvious that there is an interrelation
between the increase of the MMM content in
blood plasma by 1,5-2 times and reduction of
attention, memory and thinking indices. This
statement was confirmed by correlation analysis
data. It revealed a small but significant negative
correlation between the CM,s; content and
attention indices (r= -0,47; p= 0,07) as well as
between the CM,g, content and memory indices
(r=-0,54; p=0,05).

Thus, compared with control group the accident
recovery workers had a worse state of higher
psychic functions and a higher MCM level in
blood plasma. In this case, a slight increase of
MMM concentration in blood plasma did not
affect the psychic processes state whereas the
increase of their concentration by 1,5-2 times
resulted in decreasing attention, memory and
thinking indices.

Pharmprophylaxis with use of Oxin performed in
group 1 with low MMM content resulted in a
minimum improvement of psychic functions:
mean indices of studied tests increased by 1-2%
(figure) against the background of a slight
increase of CM,s4 content and decrease of CM,g,
content. In group 2 with initially high level of
mean mass molecules the response was more
marked: mean index of attention increased by
5%, that of memory increased by 6% and that of
thinking by increased 3%. In this case, increase
of CM,s4 content and decrease of CMyg, content
suggested  that  positive = dynamics  of
oxinoprophylaxis might be associated with
changes in peptide fractions of different
directions to be studied. This statement can be
also confirmed by data of Table 1 which indicate
that in all the variants studied, i.e.:

- in different radiation doses

- in age difference

- stay in the area of the accident in

different years

the positive results of therapy independent of
their distinction degree were always accompanied
by decreasing CM,g, content and increasing
CM,s, content relative to initial data though these

CoBepI1IeHHO OYEBUJIHO, 4TO CYILIECTBYET
B3aUMOCBSI3b MEXAY MOBBILLIEHUEM cojepkaHust MCM
B Iula3Me KpoBH B 1,5-2 paza U CHIKEHUEM
mokaszarejeii BHUMAHUS, MaMSATH W MBIIUICHUSA. DTO
MOJIOKCHUE TOATBEPAMIIN JaHHBIE KOPPEISAIIHOHHOTO
aHanmm3a. B ero pamkax Oputa BEISIBIIEHA HEBBICOKAS,
HO 3HayMMas OTPHIATENbHAS KOPPEIALUS MEXKIY
conepxanreM CM 254 u moxazaTensiMi BHUMaHUA (T
= -0,47; p= 0,07), a Take MEXIy COAEpKaHUEM
CM280 u mokazatensmu namstu (r = - 0,54; p= 0,05).

Takum  00pa3oM, y YyYacTHHKOB JIMKBHJALUU
nocnenctsuil aBapun Ha YADC mo cpaBHEHHIO C
KOHTPOJIFHOH TpynIol OBIJIO OTMEYEHO YXY/IICHHE
COCTOSTHHSL ~ BBICIIMX MCHXMYECKHX QYHKIMH U
OJTHOBPEMEHHOE yBenWdeHHe coxepxanust MCM B
w1azMe KpoBH. [IpudeM, He3HAUNTEHHOE MOBBIILICHNE
koHneHTpamun MCM B KpoBH HE OKAa3bIBAIO
3aMETHOTO BIMSIHAS ~ HAa COCTOSHHME IICHXHYECKHX
MpOIleCCOB, B TO BpeMs KaK yBEIHUEHHE HX
KOHIeHTpauuun B 1,5-2 pa3za cka3pBaJoch Ha
CHIDKEHHM  TIOKa3zaTeneil  BHUMAaHHUS,  IaMATH,
MBIIIUIEHUS.

[Tocne npoBeneHHOH (apMIPOGUIAKTUKA OKCHHOM B
1 rpymme ¢ HEU3KUM conepkarneM MCM  yrmydnieHus
CO  CTOpPOHBI  NCHXMYECKHX  (QYHKIMH  ObUIH
MHUHAMAaJIbHBIMU: CpEIHUE ITOKA3aTeNN  HM3Y4EHHBIX
TECTOB yBenuumiauch Ha 1-2 % (pucyHok) Ha (one
He3HauuTeNnbHOro yBenmuueHuss CM254 u cHmKeHUus
comepxannss CM280. Bo 2-if rpymme ¢ HCXOZHO
BBICOKUM YPOBHEM MOJICKYJ CpelqHerd Mmacchl 3G ekt
JeyeHusl ObUT Oosiee BBIPAXKEH: CPEJHUI IOKa3arelb
BHUMaHUs BbIpoc Ha 5%, mamsitu Ha 6%, MBIIUICHUS
Ha 3%. [Ipu 5TOM BHOBB OBIJIO OTMEYEHO YBEIHUCHUE
conepkanus  CM254 u  cHmwxenuss  CM280,
MO3BOJIMBIIME  BBICKA3aTh  NPEAINOIOKEHHE, 4YTO
MOJIOKUTEIbHAS  JMHAMHUKA  OKCHHOIIPOQHIAKTHKI
MOXET OBITh CBfi3aHA C pPa3HOHAIPABICHHBIMHU
W3MEHEHHSAMH W3Y9YaeMbIX MENTHUAHBIX (paKIuid.
IToaTBEpKAEHHEM 3TOTO TIOJIOKEHUSI MOTYT CITy>KHTh
W AaHHbIe TaOmMIp! 1, CBHAECTENBCTBYIOIINE, YTO BO
BCEX M3YUEHHBIX BapHaHTaX:

- IIPY Pa3IMYHBIX J103aX O0IyueHusl,

- IIPU pa3HHILIE B BO3pacTe

- MpeObIBaHNE B 30HE aBAPHUU B Pa3JIMUHbIE OB
TIOJIOKUTEIIbHBIE PE3yJIbTaThI JICUCHUS, HE3aBUCUMO OT



indices never achieved control parameters.

CTENEHU UX BBIPAXKEHHOCTH, BCErJa COMPOBOXKAAIUCH
U yBEJIUYEHUEM
conmepxannss CM254 10 OTHOIICHWIO K HCXOJTHBIM

cHUWXKeHueM coaepxanuss CM280

JaHHBIM,

XO0TA

KOHTPOJIbHBIX

BEJIWYMHEI BCE )K€ HE JOCTUTAJIM.

apameTpoB

9T

TABLE
State of psychical functions in Chernobyl NPP accident recovery workers before and after prophylaxis using Oxin
General group of Age of accident recovery workers Dose load in accident area Year of work in accident area
accident recovery (' % of examined workers) ( % of examined workers) ( % of examined workers)
Psychical control workers
function (%) n=16 n=13 n=17 n=5 n=5 n=11 n=10
n=43 n=27 n=27 <50 years >50 years <100 mSv 100-200 mSv >200 mSv 1986 1987
before after before after before after before after before after before after before mocie | before after
Attention 96 81 90 90 95 85 90 93 94 89 92 89 91 87 90 86 91
Memory 97 86 92 87 94 90 94 91 93 92 94 92 94 38 90 92 93
Thinking 96 85 93 90 92 86 90 89 90 90 93 91 92 88 90 86 90
MM254 0,068 0,066 | 0,081+ 0,074 0,084 0,070 0,076%** 0,069 0,079 0,076 0,077 0,086 0,103+ 0,066 0,082 0,066 0,080
MM280 0,148 0,162+ 0,153 0,163 0,157 0,175 0,153 0,152 0,110 | 0,183*** | 0,171* | 0,179 0,172%* 0,165** | 0,149 0,158 0,142
Note: * - differences are significant at p<0.05
** - atp<0.02
*HE - at p<0.01
Table 2
Structure of deviations of indexes of higher psychical functions from statistical norm in Chernobyl NPP accident recovery workers
depending on age, radiation dose and duration of work in the accident area at therapy using Oxin
Age of accident recovery workers Dose load in accident area Year of work in accident area
Character of ( % of examined workers) ( % of examined workers) (% of examined workers)
Psychical deviation from n=16 n=13 n=17 n=>5 n=>5 n=11 n=10
function statistical norm <50 years >50 years <100 mSv 100-200 mSv >200 mSv 1986 1987
before after before after before after before after before after before after before after
<N 68 59 92 62 77 55 100 80 80 60 85 60 100 70
Attention N 18 12 8 15 11 11 0 20 20 0 5 15 0 0
>N 14 29 13 34 34 0 0 0 40 10 25 0 30
<N 93 82 100 61 77 77 100 80 100 80 95 80 100 50
Memory N 7 6 0 22 17 17 0 20 0 0 0 5 0 30
>N 0 12 0 7 6 6 0 0 0 20 5 15 0 20




Thinking

<N 82 74 92 69 82 82 80 80 80 80 94 85 90 70
N 12 17 8 8 12 12 20 0 20 0 0 10 10 10
>N 6 9 0 23 6 6 0 20 0 20 6 5 0 20
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FIGURE. STATE OF PSYCHICAL PROCESSES IN GENERAL GROUP OF ACCIDENT RECOVERY
WORKERS, IN GROUPS WITH NORMAL MMM-CONTENT (GROUP 1) AND WITH EXCEEDING
MMM- CONCENTRATION (GROUP 2) IN BLOOD PLASMA BEFORE AND AFTER TREATMENT WITH
‘OXIN’

PUCYHOK. COCTOSHUE TIICUXMYECKMUX TIIPOLIECCOB B  OBIUENA TPVYIIIE
JIMKBUIATOPOB, B I'PYIIIIAX C HOPMAJIbBHBIM COAEP)XAHMEM MCM (I'PVIIIIA 1) U C
MMPEBBIIIEHMEM KOHLIEHTPALIMM (I'P.2) B IIJIASME KPOBU O U IIOCIJIE JIEUEHWMA

I[MPETTIAPATOM ‘OKCHH’



CONCLUSION

Thus, in the long-term post-accident period, the
Chernobyl accident recovery workers showed
change of higher psychic functions accompanied
by the impairment of attention, memory and
thinking processes. The mentioned deviations
depended on the age, year of work in the accident
area, level of peptides-endotoxins (MMM)
accumulation in plasma. No correlation
dependence between those deviations and
radiation dose received in the Chernobyl accident
area was noted. The use of Oxin (“Dr. Nona
International”, Israel) assisted in normalizing
higher psychic functions (attention, memory and
thinking). That was accompanied by changes in
the CM,s; and CMyg, content of different
directions. The corrective effect was found to be
more pronounced in the accident recovery
workers aged over 50 years who were in the

3AK/JIIOYEHUE

Takum o00pa3oMm, B OTHAIEHHBIA I[1OCTABApUIHBINA
Nepuoj, y YYacTHUKOB JIMKBUAAIMU  IOCJIEICTBUI
aBapuu Ha YADC HaOmo1anoch U3MEHEHUE BBICIIUX
TICUXMYECKUX GbyHKIMH, COIIPOBOXKIAEMOE
YXYALIEHHEM MPOLECCOB BHUMAHUS, MNaMATH U
MbluleHUs. OTMEUEHHBIE CIABUTHM 3aBUCENU  OT
BO3pacTta, roga pabOTel B 30HE aBapHH, YPOBHSA
HaKOIUIEHHS B IUIa3Me€ IENTHAOB-3HIOTOKCHHOB
(MCM). Mexny OaHHBIMA  OTKIIOHCHHSMH U
MTONyYeHHON 10301 OOJy4eHHs B 30HE aBapHH Ha
YADC KOPpEIAIHOHHAS 3aBHCHMOCTh HE
mpociexuBanack. [Ipumenenne npemnapara “Oxcun”

¢upmbr  “Dr.  Nona International”  (M3pawnisb)
CII0COOCTBOBAJIO HOpMaJTU3aIHH BBICIITHX
ncuxuuecknx  GyHKUuA ~ (BHUMaHHS,  MAMATH,
MBIIIUICHHS), 4TO COMPOBOXIATIOCH

pa3HOHAIPABICHHBIM HW3MEHEHHEM B COJIEpKaHHU
CM254 n CM280, mpuuém koppurupyromuii apdexr

accident area in 1987 and received a radiation
dose not exceeding 100 mSv.

ObLT OOJIee BBIpaXKEH y TMKBAAATOPOB crapiie S0 JieT,
HaxoguBIIMXCA B 30HE B 1987 roay ¥ MOIyYUBLIMX
o3y oOydeHus He npeBbimaronryo 100 m3B.
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