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Abstract

The research aim was to study the radiobiological effects dynamics in animals depending on absorbed dose
value and formation term. Work was carried out among 720 male rats of the Vistar population with physiologi-
cal, biochemical, histological, cytological, spectrometry, radioimmunological and radiochemical research meth-
ods application. The long-term radiation exposure (approximately for half-life) formed in rats the absorbed
dose value of 500 mGyeyear—!, revealed as leading to adaptation system neuro-endocrine regulation central
mechanisms alteration, predisposition to dystrophy and destruction of processes in the adrenal cortex, blood
serum thyroxin deficiency, reproductive system quantitative parameters deterioration. The radiation-induced
deviations in adaptation systems when accumulated with time upset the adaptation-compensatory and destruc-
tion processes dynamic ratio and form a basis for “regular pathology”.

Keywords: radiobiological effects, ionising radiation, low doses, adaptation, radiosensitivity, stressoric reac-

tion, fertility.

INTRODUCTION

The health status problem of populations re-
sident within territories contaminated with
radionuclides after the Chernobyl nuclear pow-
er plant (ChNPP) accident still remains topical
12 years on. An elevated level of somatic diseas-
es among the mentioned contingent was regis-
tered at the comparatively low effective yearly
dose values (Kenigsberg J.E., 1998; Pirogova Ye.A.
et al, 1988). Low doses non-stochastic effects
growth are connected to human organism adap-
tation capacity decrease (Pelevina LI et al,, 1993;
Lyasko LI et al,, 1994; Baraboy V.A,, 1996). At the
same time, it is extremely complicated to single
out in epidemiological studies the radiation
component contribution from the multitude of
factors affecting organism adaptation systems
status. In present experimental work the situa-
tion of internal and external irradiation chronic
exposure was designed. Irradiation intensity var-
ied in range from 2.0 to 500.0 mGy in animals
kept within the ChNPP estrangement zone. The
research purpose was to study the radiobiologi-

BBEJEHUE

Yepes 12 sier nociie apapuu Ha YepHOOBUIbCKOM ATOM-
HOM aneKTpocTaHny (HADC) IpodieMa COCTOSIHUSA 3710~
POBbs HACEJIEHUS, IIPOKUBAIOIIETO B 3AI'PA3HEHHBIX Pa-
JUOHYK/IM/IAMU PAMOHAX, IO-IIPEKHEMY aKTya/ibHA. [To-
BBIIIICHHBIN YPOBEHb COMATHYECKUX 3A00JIEBAHUT CPE/IN
3TOTrO KOHTHHI'€HTA 3aPETUCTPUPOBAH IPU CPABHUTEIIb-
HO HEOOJIBIINX BEJIMYUHAX I'OJIOBBIX 3(D(PEKTHUBHBIX JJO3
(Kenurcoepr 5.9., 1998; ITuporosa EA. u coasr., 1998).
HapacTranue nposIBIIEHUH HECTOXACTUYECKUX (P(PEKTOB
MAJIBIX JJO3 CBA3BIBAIOT CO CHUYKEHUEM a/IAIITUBHBIX BO3-
MokHocter opranusma (Ilenesnna MU, u coasrt,, 1993;
JIssicko JLU. u coaBr., 1994; Bapa6oit B.A,, 1996). Bmecte ¢
TEM B AHAEMHUOJIOTMYECKHX UCCIIETOBAHNUAX YPE3BbIYAL-
HO CJIOJKHO OITPEJIE/IUTD 3HAYEHHE PATUAITMOHHOTO KOM-
MIOHEHTA CPEAM MHOMXKECTBA (PAKTOPOB, OKA3BIBAIOIINX
BJIUSTHUE HA COCTOSTHUE aJalTAlIMOHHBIX CUCTEM Opra-
HH3Ma. B HaCcTOAIIEN SKCIIEPUMEHTAIBHOU paboTe OblIa
CMOJIETMPOBAHA CUTYAIIUs XPOHUYECKOTO BO3JEHCTBHSA
BHYTPEHHETO M BHENTHETO OOIYYEHUS PA3TNYHON UHTEH-
CHUBHOCTH B AUAI1a30HE 103 2—500 MI'p I1pH COAECPKAHUU
JKMBOTHBIX B YCJIOBUAX 30HbBI OTayKAeHrss YADC. Llenb nc-
CJIEJOBAHUS — U3YYEHHNE JUHAMUKHU PA3BUTHA PAAHOOU-
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cal effects dynamics in various animal viscera and
systems depending on absorbed dose value and
forming term.

MATERIALS AND METHODS

The experiment was carried out among 720 pubes-
cent rat males of the Vistar population kept for one
year in the Chernobyl vivarium.

The in-door y-irradiation level constituted 40—
60 pRehr'. The three animal study groups beginning
from the age of 3 months were fed daily with food
and water with various radionuclide content (fish
from power plant cooling pond, meat, grain).

Indices dynamics were studied at 1.5, 4 and 12
month intervals (rats were decapitated). The con-
trol animal group was kept in Kyiv. The total (from
both internal and external irradiation) year ab-
sorbed dose on the whole body constituted: aver-
age volume — 50 mGy, minimal — 17 mGy, maxi-
mal — 500 mGy (table).

Methods: physiological (fertility evaluation),
biochemical (11-oxycorticosteroids serum
content assay), radioimmunological (thy-
roid hormones serum content assay), radio-
chemical and spectrometry, histological (pi-
tuitary and adrenal structure studies), cyto-
logical (spermatogram analysis), standard
statistics.

OJIOTMYECKHUX A(PPEKTOB B PA3ITUUYHBIX CUCTEMAX 1 Opra-
HaX JKHBOTHBIX B 3aBHUCHMOCTH OT BEJIMYMHBI U CPOKA
popMHPOBAHUS TOTJIONICHHOM /I03BL

OBBEKT Y1 METOJbI UCCJIEJTOBAHUS

DKCIIEPHUMEHT BBIIIOIHEH HA 720 IIOJIOBO3PEIIBIX CAMIIAX
KPbIC TUHUU BucTap, COAEPKABITUXCS B TCUECHHE I'OJa B
BHUBAPUU, HAXOSIIEMCS HA TEPPUTOPUU UEPHOOBLIS.

B momerennu y-poH coctasisi 40—60 MxPeu—!. Tpu
I'PYIIIIBL JKUBOTHBIX, HAYMHAS C 3-MECSIYHOTO BO3PACTA
EKCIHEBHO MTOIYyYAId KOPM (PbIGA U3 MPY/Ia-OXITaIUTC-
JISI, MSICO, 3¢PHO) | ITUTHEBYIO BOJY C PA3IUYHBIM COJICP-
JKAHUEM PATUOHYKIUIOB.

ITokazarenu u3ydanu uyepes 1,5; 4 u 12 mec aKCrepuMeH-
Ta (KPbIC JEKANUTUPOBAIN). KOHTPOIBHBIX KUBOTHbBIX
cosiepkav B Kuese. BelmumHbl CyMMapHBIX (BHYTPEH-
HETO M BHEMIHETO OOJYYEHUS) FOJOBBIX ITOIVIOMEHHBIX
JIO3 Ha BCE TEJIO COCTABWJIN JIs HAIPY3KU CPEAHETO YPOB-
Ha — 50 mI'p, MUHHMMAIBHOIO — 17 MI'D, MAKCUMAJIbHO-
ro — 500 mI'p (Tabnuiia).

MeToabl: (PU3HUOJIOTMYECKUI (M3ydeHue PePTUIILHOCTH),
OUOXMMHYECKUH (OpeIeicHHE coiepkanust 11-okcu-
KOPTHKOCTEPOUJIOB B KPOBH), PAMOUMMYHOJIOT MYECKHI
(onpeaenenye KOHNEHTPALUH THPEOUIHBIX TOPMOHOB B
KPOBH), PATMOXUMUYECKHUH U CIIEKTPOMETPHUYIECKUL, TH-
CTOJIOTUYECKUI (MCCIIEAOBAHUE CTPYKTYPBI TUTTO(PU3A U
HAJIIOYEYHHKOB), LIUTOJOINYECKUN (AHAIU3 CIIEPMO-
I'PAMM), CTAHJAPTHBIE CTATUCTUYECKHE.

TABLE
TOTAL ABSORBED DOSES (TAD) IN EXPERIMENTAL ANIMALS, mGy
TABMLA
CYMMAPHbIE MOrTOLLEHHBIE A03bI Y 3KCTMEPUMEHTANBHbIX XXUBOTHbIX, MIp
Viscera or Maximal TAD | Average TAD | Minimal TAD
tissue Irradiation term, days
45 120 365 45 120 365 45 120 365
Total body 726 150 508 7.3 15 50.8 2.1 46 169
Muscles 104.9 240 720 10.5 24 72 34 7.8 24
Spleen 706 150 432 71 15 432 2.4 54 14.3
Liver 108.9 240 662 109 24 66.2 36 8.1 221
Kidney 110.2 240 628 11 24 62.8 34 8.4 209
Heart 126.1 270 766 126 27 76.6 4.2 9.6 255
Lungs 917 210 554 9.2 21 55.4 3 6.9 185
Gonads 937 210 568 94 21 56.8 3.1 6.9 18.9
Bone marrow 93.5 210 632 9.4 21 63.2 3.1 6.9 21
RESULTS PE3YJIBTATBI

The endocrine system’s leading role in orga-
nism adaptation to environment changes is
well-known. Damage of its separate branches
and absence of adequate functional connec-
tions between endocrine glands sharply de-
crease the organism’s resistance to extreme
factors. We studied the status of neurochemi-
cal mechanisms providing y-aminobutyric acid
(GABA) — brain main inhibiting mediator —
system function in rats under long-term inter-
nal and external low dose irradiation (Mishu-
nina T.M. et al., 1998)

M3BECTHO, YTO B aAIITALIMU OPrdaHU3Ma K U3MEHECHUIO
BHEILIHEN CPEJbl BEAYIIYIO POJIb UI'PACT SHAOKPHUHHAA
cucreMa. Hapymienus ee OT/IEIbHBIX 3BEHBEB M HEAJIEKBAT-
HOCTb (DYHKIIJMOHAJIbHBIX CBA3EM MEXAY dHAOKPUH-
HBIMH JKEJIE3AMU PE3KO CHUKAIOT YCTOMYUBOCTDB OPra-
HU3M4 K BO3JICHUCTBHIO 3KCTPEMAIbHBIX (PAKTOPOB. MBI
U3YYWIN COCTOSIHHUE HEMPOXUMUNUYCCKUX MEXAHU3MOB,
006eCreYnBAIOIMUX (PYHKIIMOHUPOBAHHUE CUCTEMBL OC-
HOBHOT'O TOPMO3HOI'O MEANATOPA MO3r'd —Y-AMUHOMAC-
Js1HOM KUcIOThl (FTAMK), — y KPBIC IIpU UIUTEIBHOM
BHYTPEHHEM M BHEIITHEM OOIY4EHUH B MAJIBIX 103aX (Mu-
mryHuHa T.M. 1 cOaBT,, 1998).
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The GABA synthesis intensity dose-dependent de-
viations (estimated via synthesis enzyme
glutamate decarboxylase activity) and its recep-
tion by synaptic membranes (by “C-GABA) have
been expressed already in the early stage of the
experiment at absorbed dose value 2 mGy. In that
case declination from control indices (parameters
value decrease) in some brain regions, for exam-
ple in hemisphere cortex were of a transient na-
ture and normalised by the 12-th month (figure 1).
At the same time in the medulla oblongata
those disorders became more substantial up to
the end of the experiment (figure 2). Radiation-
stipulated effects expression among GABA-sys-
tem in particular in the medulla was in all proba-
bility stipulated by radioactive caesium selective
uptake in respective structure compared to oth-
ers (Rudnev ML et al, 1997). Parallel GABA pro-
duction and its reception by synaptic membranes

uMeh™
per 100 mg
protein

J10303aBHUCHMBIE U3MEHEHNA NHTEHCUBHOCTH CUHTE3A
I'AMK (KOTOPYIO OLICHUBAJIN 110 AKTUBHOCTH (PEpMEHTA
CUHTE3A IVIyTAMATIEKAPOOKCHUIA3bI) U €€ PELETIIIA CUHATI-
TUYECKUMU MeMOpaHaMu (€ nomoInbio “C-T'AMK) BO3HU-
KaJIM YK€ HA PAHHEM 3TATIE 3KCIIEPHMEHTA ITPU IOIJIONIEH-
HO¥ 1o3e 2 MIp. IIpr 9TOM B HEKOTOPBIX YYACTKAX MO3I4,
HaIpUMED, B KOPE OOJIBIINX HOMYIIAPHI, OTKIOHEHHUA OT
KOHTPOJIA (CHIKECHUE IIOKA3ATEIIEH ) UMEJIN IIPEX OIS
XapaKTep M YKA3aHHbBIC IIPOIIECCHl HOPMAIM3OBAINUCH K
12-my Mecany (pUCYHOK 1). B mpogoirosarom Mosre 3tu
MU3MCHCHUS [IPOIPECCUPOBAJIA K KOHITY SKCIIEPUMCHTA (PH-
CYHOK 2). BBIP@KEHHOCTD PAJAALIMOHHO OOYCIIOBIEHHBIX
3a(pPeKTOB, BIUAIOMMX HA aKTUBHOCTh 'AMK-epruyeckorn
CHUCTEMBI (B YACTHOCTH, CIIOCOOCTBYIOIIHX €€ CHIDKCHHUIO)
B IIPOZIOATOBATOM MO3I'e, OOYCJIOBJIEHA, TIO BCEU BEPOATHOC-
TH, U30HPATEIbHOCTBIO HAKOIUICHHS PA/THOAKTHBHOTO LIE3Us
B 3TOM CTPYKTYPE IO CPABHEHHIO € Apyrumu (Pyanes M. m
C0aBT., 1997). I[TapauiebHOE CHUKEHUE TPOAYKIIU TAMK
U €€ PEHENTUPOBAHMA CUHAIITUYECKUMH MEMOPAHAMH B HE-

FIGURE 1. GLUTAMATEDECARBOXYLASE ACTIVITY (a) AND "C-GABA RECEPTION BY SYNAPSETIC MEMBRANES (b) IN RAT
CEREBRAL HEMISPHERES UNDER PROLONGED IRRADIATION. D, — MAXIMAL, D,— AVERAGE AND D,— MINIMAL TAD

PUCYHOK 1. AKTUBHOCTb IMYTAMATEKAPBOKCINASDI (a) 1 PELEENLAA "*C-TAMK CUHANTUYECKAMN MEMBPAHAMUA (b)
B KOPE BOJTbLUMX MOMYLUAPUIA MO3TA KPbIC NPV ANUTENBHOM OBSTYHEHUN. D, — MAKCUMAIbHAS, D, — CPE[HSA I
D ,— MUHUMAJIbHAA MOTTIOLLEHHBIE [O3bI
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FIGURE 2. GLUTAMATE DECARBOXYLASE ACTIVITY (a) AND "“C-GABA RECEPTION BY SYNAPSETIC MEMBRANES (b) IN RAT MEDULLA OBLANGATA
UNDER PROLONGED IRRADIATION. D, — MAXIMAL, D,— AVERAGE AND D,— MINIMAL TAD

PUCYHOK 2. AKTVIBHOCTb FNIYTAMATAEKAPBOKCWSIA3bI (a) 11 PELEENLNSA "C-TAMK CUHANTUHECKMI MEMBPAHAMI (b)
B NPOAO/TOBATOM MO3IE KPbIC MPU ASTUTE/TbHOM OBNTYHEHUW. D, — MAKCUMAJTbHAS, D,— CPEOHAA U
D,— MUHUMAIbHASA MOTNOLLEHHBIE [03bI
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decrease in some brain structures under pro-
longed irradiation can probably be explained by
dystrophic changes present in cellular and intra-
cellular membranes induced by lipid peroxidation
activation (Nosov A.T. et al,, 1994).

The GABA-ergic brain system limits the potentially
hazardous irritation of organism stress-promoting
systems and also involvement in various physiolo-
gical functions (sleep and awakening; cardiovascu-
lar, respiratory, vestibular and sensory systems ac-
tivities) and brain supreme integrative functions,
emotions and memory realisation regulation
(Rayevsky K.C, 1986; Rozanov V.A, 1989). Thus the
mentioned system activity decrease under the low-
intensity ionising irradiation impact is the unfavour-
able factor predisposing to numerous radiobiolo-
gical effects. Clinical observations prove this (Lyas-
ko LI et al, 1994; Mitriayeva N.A,, 1995; Nyagu AL
etal, 1996; Cheban A K. et al, 1996). Taking into ac-
count the pituitary-adrenal system’s important role
in organism adaptation capacities provision, we
jointly with T.I. Bogdanova, explored these system
status morphology-functional characteristics under
various values and duration of radiation exposure.

The data received indicate pituitary-adrenal com-
plex activation presence, with expression and re-
spective phase depending on the absorbed dose val-
ue in every observation period. The confrontation
of stressoric reactions nature in corticotropocytes
and adrenocorticocytes under influence both of in-
corporated radionuclides impact and external irra-
diation enabled us to conclude that only in maxi-
mal TAD value (yearly increase from 70 to 500 mGy)
the respective reactions activity growth was fol-
lowed by dystrophics and destructive changes aris-
ing with hormone production supression in adre-
nal cortex cells.

Other researchers observed a similar situation in
vole-mice long inhabiting the estrangement zone
(Yermakova O.V, 1996). In case of lower dose va-
lues the hormonal (11-oxycorticisteroids content)
and morphological indices variability was stipulated
by compensatory-adaptation processes and have
not led to pathological changes in adrenal cortex
bundle zone cells.

In a thyroid gland hormonal function dynamics
study among rats exposed to radiation for one year,
gradual formation of thyroxin content deficiency
in serum was marked. In the early experimental
stage (1.5 months) the synchronous and dose-de-
pendent serum content elevation of both thyroid
hormones — T, and T, was observed; 4 months af-
ter the elevated T, level was obviously maintained
by peripheral conversion of T, into T intensifica-
tion that in the 12-month term led to T, produc-
tion decrease (figure 3). Thus the prolonged radi-
ation exposures can predispose to hypothyroid sta-
tus.

KOTOPBIX CTPYKTYPAX MO3I'd [IPU JUIUTEIIBHOM OOy ICHUH,
BOBMOYKHO, SIBJSICTCS CJIE/ICTBUEM JIUCTPODUICCKUX 3ME-
HEHUI B KJICTOYHBIX U BHYTPUKICTOYHBIX MEMOPAHAX, UH-
JIYITPOBAHHBIX AKTHBAIIMCH ITEPEKICHOTO OKUCIICHUS JTH-
108 (HocoB A.T. 11 cOaBT, 1994).

ITockobky TAMK-eprigeckas CMCTeMa MO3I'd Ol DAHUYUBA-
€T IOTEHLIUATIBHO OITACHOE BO30YKIEHHE CTPECC-PEATUIYIO-
IIUX CUCTEM OPI'AHH3M4, 4 TAKKE YIACTBYET B PETYIIALIUI
MHOI'MIX (PUBHOJIOTMYECKUX (DYHKIHI (CHA 1 OOAPCTBOBA-
HUS, JEATEIBHOCTU CEPACYHO-COCYAHUCTONM, IbIXATEIbHOM,
BECTUOYJIIPHOM, CECHCOPHBIX CUCTEM) U PEUIM3ALIIU BbIC-
IIMX MHTEIPATUBHBIX (DYHKIIHI MO3I'd, SMOLMI U IIAMATH
(Paesckuit KC, 1986; Po3aHoB BA., 1989), CHIKEHHE €€ AK-
TUBHOCTH MO/, BIIMSTHUEM HU3KOMHTEHCUBHOTO OOJIYYEHUS
SABJIIETCS HEOJIATOIPHATHBIM (PAKTOPOM, CHOCOOCTBYIOIIM
PA3BUTHIO MHOI'MX PaIMOOHONIOTMYECKUX (P(PEKTOB, UTO
TOJITBEPK/ICHO JIAHHBIMH KIMHIYCCKUX HAOTIOCHWH (JIsic-
KO JLW. 1 coaBT,, 1994; Mutpsiesa HA, 1995; Hary AU. u co-
aBt, 1996, Ye6an A K. 11 coaBt, 1996). VAUTHIBASI BAUKHYIO POJTH
TUIO(U3APHO-HAIOYEYHUKOBOM CUCTEMBI BOOECIIEYEHNH
A[ANTAIMOHHBIX PE3EPBOB OPTraHU3Ma, MbI (COBMECTHO C
TH. BorgaHoBor) UcaieoBa MOP(POPYHKIIMOHAILHbBIC
XAPAKTEPHUCTHUKH €€ COCTOAHMA ITPU PA3JIAYHBIX YDOBHAX U
JUINTEJIbHOCTH JIO30BBIX HATPY30K.

[Tosy4eHHBIE JAHHBIC CBHJICTEIBCTBYIOT OO aKTUBAIUHN
TUNO(PU3APHO-HAATIOYEYHUKOBOH CUCTEMBI, BBIPAXKCH-
HOCTb 1 (PA3HOCTb KOTOPOU 3aBHCEIN OT BEJIMYUHBI I10-
IJIOIIEHHOM /I03bl B KAXK/IBIN IIEpUOJ, HAOMOAeHMsL. [1pu
COITOCTABJICHUH JIAHHBIX O XdPAKTEPE CTPECCOPHBIX pe-
AKIWH B KOPTUKOTPOIOLUTAX U aJPEHOKOPTUKOLINTAX
10/, BO3JICICTBUEM MHKOPIIOPHUPOBAHHBIX PAIMOHYKIIN-
JIOB M BHEIIHET'O OOJIyYEHUsI YCTAHOBJICHO, YTO TOJIBKO
NPY MAKCUMAJILHON JJO30BOM HATIPY3KE (YBEIMYCHUH I10-
IVIOLIEHHOM A03b1 B TeueHue roga or 70 1o 500 mI'p) ycu-
JIEHHE UX AKTUBHOCTH COTIPOBOXKAATIOCH TOABJICHUEM JIH -
CTPOPUYECKUX U ICCTPYKTUBHBIX UBMECHEHHH B KJIIETKAX
KOPBI HAITIOYEYHNUKOB C YTHETEHHEM CTEPOUIOTEHESA.

[Togo6HYIO KapTUHY HAOIIONAIN 1 JPYIHE UCCIIEJOBA-
TCIA Yy MbIIHCfI—HOJICBOK, JJINTCIIBHOC BPCMs oburaro-
mux B 30He oTuyxaeHus YADC (Epmakosa O.B., 1996).
[1py MEHBIINX 034X BAPUAOEIBHOCTh TOPMOHAIBHBIX
(ypoBeHD 11-OKCUKOPTHUKOCTEPOUJOB) U MOP(OJIOTU-
YECKUX NOKA3ATENEN HE IIPUBOJNIIA K TATOJOTMYECKUM
N3MCHCHHMAM B KJIICTKAaX HY‘IKOBOﬁ 30HBI KOPbI HA/IIO-
YCYHUKOB.

IIpu U3ydeHNN B JTUHAMHUKE TOPMOHAIBHON (DYHKIIMH
IMATOBHUHON JKEJIE3bI KPBIC, NOJBEPIABIINXCA OOTyde-
HHIO B TEYEHHE I'OJIA, OTMEYEHO ITOCTENEHHOE (POPMUPO-
BaHME Je(DULNTA TUPDOKCUHA B KDOBHM: HA PAHHEM 3Talle
skcnepumenTa (1,5 mec) HabMoAAIU CUHXPOHHOE U
JI0303aBHCUMOE IOBBIIIIEHUE COACP/KAHMUA B KDOBU TH-
peonHBIX TOPMOHOB — T 1 T)j; uepe3 4 MeC — MOBBIIIEH-
HBIA YPOBEHBD T, TO-BUIUMOMY, NIOJJICPKUBAJICS 34 CUET
YCWIEHHUS IIPOLIECCOB NEPUPEPUIECKOTO ITPEBPAIICHUS
T,BT;,9TO K 12-My MECAIY HPHUBOAMIIO K CHIZKEHUIO ITPO-
aykiuuu T, (PUCYHOK 3). TakuM 06pasoM, JINTEIbHbBIE
paZgualMOHHbIE HAIPY3KU MOTYT CIIOCOOCTBOBATD BO3-
HHUKHOBEHHIO TMITOTUPEOUTHOTO COCTOSAHUSL
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FIGURE 3. THYROID HORMONES SERUM CONTENT IN RATS, EXPOSED TO RADIATION FOR ONE YEAR.
D,— MAXIMAL, D,— AVERAGE AND D,— MINIMAL TAD

PUCYHOK 3. YPOBEHb TUPEOWHbLIX TOPMOHOB B KPOBIA KPbIC, MOABEPTABLUXCA OB/TYHEHIKO B TEHEHWE ITOJA.
D, — MAKCWMAJIbHAS, D,— CPEOHAA 1 D,— MUHUMANbHAA NOTJTOLLEHHbIE 103bI
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O Control BD ) HD
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Chronic incorporation of radionuclides in ani-
mals combined with low-intensity external irra-
diation negatively affects spermatogenesis quali-
ty and quantity indices compared to age control
(Karpenko N.A. et al,, 1998). It became apparent
through earlier and dose-dependent spermatozoa
concentration decrease, the number of motion-
less and pathological cells increased already du-
ring the first period of radiation impact that sub-
stantially worsened male animal fertility (figu-
re 4). Observed effects were probably stipulated
by central nervous system (CNS) reactivity chang-
es (Gorpinchenko LI et al.,, 1992) both with pitu-
itary-gonad system depression arising under en-
docrine system pituitary-adrenal branch activa-
tion (Grigoryev Yu.G., 1990).

Itis necessary to note general regularities of various
viscera and systems reactions observed there dur-
ing the experiment: the first period (1.5 months) was
followed with radionuclide active distribution in tis-
sues and the most expressed compensatory-adap-
tation processes; the second period (4 months) was
characterised by relative resistance; the third peri-
od (12 months) — by pathologic alterations. The bi-
ological response dose-dependence was expressed
during experiment outset. In more delayed irradia-
tion periods the effect expression nature was de-
pendent to a higher degree upon absorbed dose
forming period.

It is essential to note, that despite all the objec-
tive difficulties of results transfer from animal
studies to humans, there is a real possibility of ex-
ploring in experimental conditions the radiobio-
logical effects processes forming during chronic

nMe1-!

XPOHNYECKOE IOCTYIUIEHHE PAAVUOHYKINAOB B OPIraHHU3M
JKMBOTHBIX B COYETAHUN C HU3KOMHTEHCHBHDBIM BHEIITHHUM
O6JIy4EHUEM HETATUBHO BJIMAET HA KAYECTBEHHBIE U KO-
JIMYECTBEHHBIE TTOKA3aTenu criepmarorenesa (Kapren-
KO HA. u coasr.,, 1998). OTO NpOosBISAIOCh B 00JI€€ paH-
HEM U JJO303dBUCHMOM CHIKEHUHM KOHLIEHTPALAU CIIEP-
MAaTO30H/IOB, YBEJIMUCHUN KOJIMYECTBA HEIIOBHIKHBIX U
MATOJOI'MYECKUX KIETOK YK€ Ha IIEPBOM dTAIle O0Iyde-
HUSL, YTO 3HAYUTEIIBHO YXYAIIAIO (DEPTHIIBHOCTD CAMIIOB
(pucyHok 4). Habmoaemsle 3(phEKTHI, BOZMOKHO, O0YC-
JIOBJICHBI U3MECHEHUAMU PEAKTUBHOCTH LECHTPAIBHOMI
Hepsuon cucremsl (HHC) (TopnimnueHko MM u1 coasr,
1992), a TaxKe yrHETEHUEM I'MNO(PU3aPHO-TOHATHOM CU-
CTEMBI, BO3HUKAIOIINM ITPH AKTHUBALUH TUMTO(MU3APHO-
HAIIOYEYHHUKOBOI'O 3B€HA 9HIOKPHUHHON cucTeMbl (I'pu-
ropoes IO.I1, 1990).

Crnenyer OTMETHUTD OOIHUE 3AKOHOMEPHOCTU PECAKITUHN
PA3JIMYHBIX CUCTEM 1 OPT'AHOB, HAOIIOAAEMBIX HAMU IIPU
BBIIIOJIHEHUH SKCIIEPUMEHTA: HAnepeom amane (1,5 mec)
MNPOMCXOAWIO AKTUBHOE PACIPENCICHHUE PAAUOHYKIM-
JIOB B TKAHAX 1 HAMOOJIEE BBIPAKEHHBIE KOMIIEHCATOPHO-
MNPHUCIIOCOOUTENILHBIE IPOLECCHL, 8MOPOLL amarn (4 MeC)
XAPAKTEPUZOBAJICA OTHOCUTEJILHOU PE3UCTEHTHOCTBIO;
mpemuii dman (12 mec) — yrirybJICHUEM I1ATOJIOTNYeC-
KHX M3MEHEHUH. [IpH 5TOM J10303aBUCUMOCTDH OUOIOIU-
YECKHX OTBETOB OTMEYAJIN B HAYAJIC SKCIICPUMEHTA; B 6O-
JIe€ OTHAJICHHBIC IIEPUOABI — XAPAKIEP IIPOABICHUA 3(P-
(ekTa B 6OJBIIEH CTEIIEHU 3d4BUCE OT JUIUTEIbHOCTH
(HOpPMHUPOBAHMA NOTIIONEHHON JJO3BL

HecMmoTpst Ha OObEKTUBHBIE CJIOKHOCTH SKCTPATIONAITIN
PE3YIBTATOB HA YEJIOBEKA, B 9KCIIEPUMEHTATIBHBIX YCIIO-
BHSX BO3MOXKHO HUCCJIE/IOBATbh JUHAMUKY (DPOPMHUPOBA-
HUS PpAAUOOHONIOTNYECKUX 3(P(PEKTOB MPU XPOHUUEC-
KOM MOCTYIUIEHHU B OPTAHU3M MAJIbIX KOJIMYECTB PA/IUO-
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FIGURE 4. MALE RATS EXPOSED TO INTERNAL AND EXTERNAL IRRADIATION FOR A YEAR FERTILITY PARAMETERS.
D,— MAXIMAL, D,— AVERAGE AND D,— MINIMAL TAD

PUCYHOK 4. MOKA3ATE/N ®EPTUJIbHOCTI CAMLIOB KPbIC, MOJBEPTABLUWXCA BHYTPEHHEMY 1 BHELUHEMY OB/TYHEHIIO B TEHEHWE MTOJA.
D, — MAKCWMAJTbHAA, D,— CPEOHAA 1 D,— MUHUMATbHAA NOTJTOLLEHHbIE 03bI
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entry of small amounts of radionuclides into the
body. The data received in the present work are
evident for gradual exhaustion of main adapta-
tion systems reserves in animals receiving yearly
absorbed dose 0.5 Gy (dose formed from both in-
ternal and external ionising radiation sources).
That exhaustion is stipulated by: cerebral main
stress-limiting GABA-ergic system slackening, pi-
tuitary-adrenal system activation followed by ad-
renal cortex cells destructive changes and stress-
hormones— glucocorticoids — production de-
crease, thyroxin deficiency and oxidative stress
genesis (Alekhina S.M. et al,, 1998).

CONCLUSIONS

Radiation-stipulated alterations observed in ad-
aptation systems on the one hand, enable the or-
ganism to correct early responses to radiation ex-
posure, and on the other — being accumulated
for a prolonged time upset the dynamic interre-
lation between adaptation-compensatory and
destructive processes and form a basis for “regu-
lar pathology”. In this connection the organism’s
pharmacological and biological protection
problem under low doses chronic exposure re-
mains topical.
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HYKJIUAO0B. B Opranmusme >KUBOTHBIX, ITOJIy4YUBIINX B T€-
4eHUE r'oJa IOIJIOEHHYIO 103y 0,5 I'p (OT BHYTPEHHUX
U BHEIITHUX UCTOYHUKOB MOHU3HUPYIOIINX U3JTyYCHUIT),
MPOUCXO/UT ITIOCTEIICHHOE UCTOIECHNE PE3CPBOB A/1d1I-
TAllUH, OOYCIOBIEHHOE CJIETYIOMMMHU (PAKTOPAMHU: OC-
JIabIeHUEM OCHOBHOI cTpeccIuMuTHpyonier T'AMK-
€PrudeCKON CUCTEMBI B MO3I'€, AKTUBAIUEN TUITO(DU3AP-
HO-HAIITIOYEYHUKOBOM CUCTEMBI, COITPOBOXKIAIONIENCA
JECTPYKTUBHBIMM U3MEHEHUAMU B KIETKAX KOPBI HA/I-
IMOYEYHUKOB U CHUYKEHHUEM BBIPAOOTKU CTPECCOPHBIX
TOPMOHOB (TJIIOKOKOPTHKOUJIOB), N€(PUIIMTOM TUPOK-
CHHA U PA3BUTUEM OKCHJAHTHOI'O cTpecca (Anexu-
Ha C.M. 1 coaBT., 1998).

BbIBObI

PagnaiioHHO OOYCIOBIEHHBIE U3MEHEHHS, HAOIIOAAE-
MBI€ B CUCTEMAX aAATTALINU, C OHOM CTOPOHBIL, IO3BOJISA-
IOT OPraHU3MYy CKOPPEKTUPOBATH PAHHHE OTBETBI HA BO3-
JENCTBUE MIOHU3UPYIOIMX U3Ty4EHMH, 4 C IPYTI'OM, — IIPO-
I'PECCUPYS B TCUCHUE JUIUTCIBHOI'O BPEMCHH, HAPYIIAIOT
JIMHAMUYECKOE COOTHOIIICHUE 3/IAITTAIIMIOHHO-KOMIICHCA-
TOPHBIX U IECTPYKTHBHBIX IIPOLIECCOB U (POPMUPYIOT OC-
HOBY /IJIS1 “PETYIATOPHOH TATOJIOTHN”. B CBSI3U C 3THM aK-
TYaJIbHOM OCTAaeTCs IpobdeMa (hapMaKOJIOTUIECKON U
OGHOIOTHYECKON 3AIUThI OPTAHU3MA B YCIOBHX XPOHU-
YECKOT'O OOJIyYECHHUS B MAJIBIX JJO3aX.
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