D ~ v v

Since 1999

ISSN 2226-7425

Fundamental studies

NS

N3MEHEHUE CTPYKTYPbI

OYHKIIMOHAJIBHBIX 30H U HIUTOAPXUTEKTOHUKU
JUM®BATUYECKHUX Y3JI0OB BEJBIX MBIIIEH,
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BBenenue: opraHusM uenoBeKka MOCTOSHHO MOJ-
Bepraercsi BO3ACUCTBUIO HOHU3UPYIOUIETO U3TyUeHUS
B Oonblled WM MeHbIneH cTeneHu. CHelUaluCTh,
HaxOJIIHecsS B KOCMOCe, paboTarolue Ha sIepPHbBIX
peaKTopax, CayXailue B ONpPEAeICHHBIX POJIaX BOMUCK,
00CITy>KHBAOIINE MPUOOPHI, COIEPIKAIINE PaaroaK-
THUBHBIC U30TOIIBI, PErYJSPHO MOIYYAIOT 03Bl paaua-
mun. [Ipobnema obmactel, 3arps3HEHHBIX paJrOaK-
TUBHBIMH BBIOpOCaMU TIOCITE aBapuu Ha YepHOObUTh-
ckoii ADC mo-npexHeMy akTyaibHa. «UepHOOBLIL-
CKas KaTacTpoda pe3ko yXyAIIia JeMorpaprIecKyto
CUTYaIlNI0, — OTMEYaeT M3BECTHBIN YUYEHBIH-paauo-
sor npogeccop FO. bangaxkesckuii. — B 1995 roay
poxkaaeMocTs coctaBwia 9,8%, a cMepTHOCTh —
13,0%, a B 2005 romy coorBerctBeHHO — 9,2%
u 14,5%. Takum 0Opa3oM, CMEPTHOCTh TeIephb CYIIe-
CTBEHHO TPEBBIIIACT PoXxAaeMocTb». HecMoTpsa Ha
OOJIBIIIOE KOTUYECTBO PadOT, MOCBSIICHHBIX BO3JICH-
CTBHUIO paJualliyd Ha OPraHU3M 4YeNIOBEKa, Hay4dHBIC
JTAHHBIC O CYOJICTAITLHOM U JICTATBHOM J03aX MOHU3M-
PYIOILETO U3IYUEHUS JIs YeIOBEKa OUEHb BapbUPYIOT.

JlumbaTtudeckue y3nel — 3TO OpraHbl, OAHHUMH
13 TEPBBIX PEarkpyroNye Ha PauoakTHBHOE 00IyUe-
Hue. OO 3TOM TrOBOPSAT MX SIPKO BEIpasKeHHBIE MOpP(dO-
(hyHKIIMOHATIBHBIC U3MEHEHUS, KOTOPhIE UMEIOT 0O0JIb-
1I0€ MPOTHOCTUYECKOE 3HaueHue. B cBs3u ¢ ATUM
LEIbI0 HAIIEr0 MOACTBHOIO SKCIEPUMEHTA SIBHIIOCH
M3y4YCHHE M3MEHEHHS MUKPOTOMOrpaduul M KICTOYHO-
ro COCTaBa MMM(aTUYECKUX Y3IIOB MBIIICH TPH BO3-
JEUCTBUM MOHU3UPYIOIIETO U3IYUYCHHUs, a TAKKE CTe-
MeHb BOCCTAHOBJICHUS CTPYKTYPHI JIUM(OY3JIOB U OT-
JIaJICHHBIE TTOCTSACTBHUS.

Matepuan u MeTOAbI: OBUTH HUCCIICIOBAHBI OpbI-
KEeUHBIE JI/y37IbI OT 72-X OeNbIX MBILICH, MOJBEPTHY-
THIX U3ITYUYCHUIO PAIMOAKTUBHOIO U30TOMA Cs". Io-
rnomeHHas no3a cocraBuia 4.0 I'p, skcmosuiius

67 cek. O0myueHne ObUIO OMHOKpATHEIM. Jlanee u3y-
Yaau JUHAMHUKY KIETOYHOTO COCTaBa M IMTOAPXH-
TEKTOHUKY Ha pa3IMYHBIE CPOKH MTOCTIE BO3ACHCTBHS
MOHM3UpYIOIIero usnydenus (Ha 1-e, 3-e, 7-e, 15-¢,
20-e, 30-e u 60-¢ cytku). [lnst cpaBHEHHs ObLIN BBIAE-
JIeHbl JIB€ MHTAaKTHBIE TPYNIBl MBILEH B Hadale
W KOHIIE dKCrepuMenTa. [y moiydeHrs: MUKpoIpe-
napatoB ObUIM HMCIHOJIB30BAHBI THCTOJIOTHYECKUE Me-
Toabl. OKpacka cpe3oB IMPOBOAMIIACH TeMaTOKCUIIHH-
503MHOM, TTMPOHMHOBBIM 3€JeHbIM 110 bparue, mo Mai-
JopH, Oblla MpoU3BeACHa UMIIPETHALMS a30THOKHC-
JeIM cepeOpoM. Taxoke, C MOMOIIBI0 UMMYHOTHCTO-
xumuaeckoro Meroga TUNEL (TdT-mediated dUTP-
biotin nick end-labeling) onpeanenen mpouent amo-
NITO3a Cpe KJIETOK O0Iy4eHHBIX TUM(OY3IIOB.

Pe3yabrarbl: B HacTosmiel pabore ObLIO Uccie-
noBaHO 10 MmOmysIuiA KIETOK, MPEACTABISIONMX a0-
COJIIOTHOE OONBIIMHCTBO KJIETOYHOIO CocTaBa JnuMda-
THYECKOTO y371a, KoyieOaHUs U M3MEHEHHE UX KOIU-
YecTBa Ha MPOTSHKEHUH BCETo dKCIepuMenTa. Takxke
ObUTH OmnpeneNeHsl TIomany QyHKIHOHAIBHBIX 30H
W U3ydeHa IWHAMUKa MX KIETOYHOT'O COCTaBa.

CornacHo COBpeMEHHBIM MPEACTABICHUSM, B JIM-
(aTuuecKkoM y3J€ BBIACISIOT KOpPY, MOBEPXHOCTHEIE
CJIOM KOTOPOH BKITIOYAOT JIMM(OUIHBIE Y3eJIKH, a TITy-
Ookue cion 00pa3yroT TaK Ha3bIBAEMYIO MapaKOpPTH-
KaJbHYIO 30Hy. MO3roBO€ BELIECTBO COCTOUT M3 MHO-
TOYHCIICHHBIX MSKOTHBIX TSDKEH, MEXAY KOTOPBIMH
HAXOISATCS MO3TOBBIE CHHYCHBI.

Tak, HanbomnpIuas crerneHb U3MEHEHHH B TPOLICH-
TaxX KJIETOYHOTO COCTaBa MaHTUH JUM(OHIHOTO y3ell-
Ka OblTa OOHapyXeHa Ha 3-M CYTKH SKCIEpHMEHTa
u coctaBuia —48,2% ot Hopmbl. KonnuecTBo KineTok
B CBETJIOM IIEHTpE TUM(OUIHOTO y3eIKa UMEN0 Hau-
Oornplliee OTKIOHEHHWE TaKXe Ha 3-M CYTKH DKC-
nepuMeHTa U coctaBuwio +139%. Cronb cepbe3HOe
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YBEITUYCHHE YUCIIA KJIETOK B CBETIIOM IICHTPE MPOKC-
XOJIUT W3-32 TOSBJICHHS B HEM B OOJIBIIIOM KOJIMYECTBE
MaJIbIX U CPETHUX TMM(OIUTOB, PETUKYIISPHBIX KIlc-
TOK U MakpodaroB. Kierounslii coctaB mapakopTH-
KaJbHOM 30HBI MPETEPIIeBACT CKAYKOOOPa3HYIO JWHA-
MUKY: Ha 1-e¢ u 3-u cyTku HaOIIOAaeTCs yBEUICHUC
KJICTOYHBIX DJIECMEHTOB 110 CPABHEHUIO C KOHTPOJIEM
(cootrBercTtBenHO +142,2% u +169%), nanee mpocie-
JKHMBACTCS yMEHBILICHUE KIIETOK (Ha 7-¢ cyTku +106,9%;
Ha 15-e cytku —97,4%). Hakonen, Ha 30-e cyTku CcHO-
Ba yBenmueHue uncna kietok (+211,2%). B napyxHoi
Kope OOHapyXHMBAeTCsI YBEIMUYEHHE ONpEACIeHHBIX
KJICTOK, KOTOPOE JIOCTUTAET MAKCUMyMa Ha 3-H CyTKU
(+340,5%). B MIKOTHBIX TsDKax HA 3-M CYTKU 3amMede-
HO omyctorieHue (-97,7% 1o cpaBHEHHIO C KOHTPO-
nem). OxHako Ha 30-¢ CyTKHM KOJMYECTBO KIETOUHBIX
AJIEMEHTOB CYIIECTBEHHO IPEBBIIIACT ITOKa3aTeN
KoHTpons (+224,8%). B naHHOM citydae 3T0 Mporucxo-
JIAT 33 CYET MaKpo(aroB, pETUKY/SIPHBIX U TUIa3MaTH-
YECKHX KIIETOK.

O6cy:xnenne: Ha 60-¢ cyTKu HEBO3MOXKHO OIIpe-
JICTTUTH TPAHUIBI (PYHKIIMOHATBHBIX 30H MHOTHX JIUM-
(haTrdyeckux y3moB. Tarkke MPUCYTCTBYIOT OOJNBIIHE
CKOIUICHUSI JIECTPYKTUBHO H3MEHEHHBIX KJIETOK. Te
TuM(aTHIeCKue y37bl, HA KOTOPBIX YAAeTCs Pasiiu-
YUTh OUYepTaHUs (PYHKIMOHAIBHBIX 30H, HMCIOT 3Ha-
YUTEIBHO OOJBINYIO TUNIOTHOCTh KIETOK BO BCEX ATHX
30Hax. Kak mpaBWiIO, MOBBIMIAETCS YHCIO MAJBIX
u cpenux ymMonutoB. Ha 20-e, 30-¢ cyTku nosis-
JITFOTCS. MHOTOUMCIICHHBIE OYard HEOOPaTHMBIX H3Me-
HeHuit (10 TUITY CKIEPO3UPOBaHMUS), TIPEUMYIIIECTBEH-
HO PACITOJIOKEHHBIC B JTUM(OUIHBIX y3eIKaX. Apre-
PHUOJBI PACHIMPEHBI, UX MPOCBET 3AMOTHEH MAaIbIMU
U CpemHUMHU JIMMQOIMTAMHU, YTO CBHUJIETEIBCTBYET
0 TMOBBIIICHHON POHUIIAEMOCTH CTEHOK apTepUON I
KJIICTOK, Haxomsmmxcs u3BHe. MccnenoBanue mokasa-
JI0, YTO TIOCJI€ TaKOH J03bl OOIy4YeHHS HE OCTaeTcs
HU OIHOTO JIMM(AaTHYECKOTO y3Jla ¢ HEM3MEHCHHON
WJTU TIOTHOCTHIO BOCCTAHOBUBILIEHCS CTPYKTYPOH.
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Background: the human body is exposed constant-
ly to ionizing radiation in a greater or lesser rate. Spe-
cialists in space, people working on nuclear reactors,
employees in certain branches of the armed forces
serving appliances containing radioactive isotopes,
receive regular doses of radiation. A problem of the
areas contaminated by radioactive emissions after the
accident at the Chernobyl nuclear power plant is still
relevant. “The Chernobyl disaster has sharply wor-
sened the demographic situation”, said famous radio-
logist Professor Y. Bandazhevsky. In 1995 the birth
rate was 9.8%, and the mortality rate is 13.0%, and in
2005, respectively, to 9.2% and 14.5%. Thus, the mor-
tality rate is now significantly exceeds the birth rate”.
Despite the large quantity of works devoted to the ef-
fects of radiation on the human, scientific data on sub-
lethal and lethal doses of ionizing radiation to humans
is very variable.

Lymph nodes are organs, among the first to respond
to radiation exposure. Evidence of this is their pro-
nounced morphological and functional changes, which
have the great prognostic value. In this regard the aim
of our model of the experiment was to examine
changes in micro topography cells of the lymph nodes
of mice when exposed to ionizing radiation, and the
degree of recovery patterns of lymph node and distant
consequences.

Material and Methods: the mesenteric lymph no-
des were studied from 72 white mice subjected to the
radiation of the radioactive isotope Cs'">’. The absorbed
dose was 4.0 G, the exposure time of 67 seconds. Ir-
radiation was single. Next the dynamic of the cellular
composition and cytoarchitectonic at different times
after exposure of ionizing radiation (on the 1st, 3rd,
7th, 15th, 20th, 30th and 60th day) has been studied.
We selected two intact groups of mice at the beginning
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and end of the experiment for comparison. The histo-
logical methods were used to obtain micro specimens.
We utilized for painting sections hematoxylin-eosin,
methyl green pironine by Brachet, histological stain
on Mallory and impregnation with silver nitrate. Also
the percentage of apoptosis among cells irradiated
lymph nodes determined by using immunohistoche-
mical method TUNEL (TdT-mediated dUTP-biotin
nick end-labeling).

Results: in the present work we studied 10 popu-
lations of cells representing the absolute majority of
the cellular composition of the lymph node, fluctua-
tions and changes in their number during the whole
experiment. Also the areas of functional parts have
been determined and the dynamic of their cellular
composition has been studied.

According to modern concepts in lymph node allo-
cate the cortex superficial layers of which include
lymphoid nodules and deep layers form the so-called
paracortical zone. The medulla consists of numerous
medullar (pulpy) bands, between which the are me-
dullar sinuses.

Thus, the greatest degree of change in the percent
of the cellular composition of the mantle lymphoid
nodule was discovered on the 3rd day of the experi-
ment and was -48,2% from the norm. The number of
cells in the bright Central lymphoid nodules had the
largest deviation is also on the 3rd day of the experi-
ment and was +139%. Such a serious increase in the
number of cells in the bright center is due to the large
number of small and medium lymphocytes, reticular
cells and macrophages. Cellular composition of the

paracortical zone undergoes an abrupt dynamics: on
the 1st and 3rd day there is an increase in cellular ele-
ments in comparison with the control group (respec-
tively +142,2% +169%), then traced the reduction of
cells (on the 7th day +106,9%; on the 15th day
—97,4%). Finally, on the 30th day again increasing of
cells quantity (+211,2%). In the outer layers of the cor-
tex reveals increases in certain cells, which achieves
its maximum on the 3rd day (+340,5%). In the medul-
lar bands on the 3rd day the devastation was observed
(-97,7% compared with control). However, on the
30th day, the number of cellular elements substantially
exceeds that of the control (+of 224.8%). In this case,
it happens at the expense of macrophages, reticular
and plasma cells.

Discussion: It is impossible to determine the boun-
daries of functional areas many lymph nodes on the
60th day. Also there are large accumulations of de-
structive modified cells. The lymph nodes on which
it is possible to discern the outlines of the functional
areas have significantly higher density of cells in all
of these areas. As a rule the number of small and me-
dium-sized lymphocytes increased. On the 20th, the
30th day there are numerous pockets of irreversible
changes (by type of sclerosing), mainly in the lympho-
id nodules. Arterioles dilated, their lumen is filled with
small and medium-sized lymphocytes. This means that
the walls of the arterioles to the cells being outside
have become more permeable. The investigation
showed that after such a dose of radiation does not
remain any lymph node with unmodified or fully re-
covered structure.
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