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THE DEPTH OF CALLOSAL NEURONS IN VISUAL CORTEX OF CATS WITH IMPAIRED BINOCULAR VISION
Toporova S.N., Shkorbatova P.Y., Alexeenko S.V.
Federal state budget organization of science Pavlov Institute of Physiology Russian academy of sciences (IPh
RAN), St Petersburg Russia; sntoporova@mail.ru

Pyramidal cells are the sources of callosal connections that link projections of the left and the right visual
hemifields. It was shown (Alexeenko et al., 2011) that callosal cells zones for single ocular dominance columns
(OD) of cortical areas 17, 18 in cats with early binocular vision impairments are enlarged in tangential plane. The
aim of our work was to evaluate callosal cells location in the depth of visual cortex in monocular deprived and
strabismic cats. Callosal cells were labeled using microiontophoretic HRP injections into the single OD columns of
areas 17, 18 and the transition zone 17/18. Callosal connections of 10 injected columns in area 17, 19 columns in
area 18 and 11 columns in transition zone were investigated.

In intact cats the majority of callosal cells were revealed in cortical layers 2/3, and only 5% of them were
located in layer 4. In monocularly deprived cats these cells in layer 4 accounted for 36% of the total number of
callosal cells, in cats with unilateral convergent strabismus - 21%, in cats with unilateral divergent strabismus -
17%, and in cats with bilateral convergent strabismus- 14%. Thus, the data obtained indicate that the laminar
organization of interhemispheric connections depends on binocular visual experience.

IMPACT QUERCETIN AND LIPOFLAVON ON PRO-/ANTIOXIDANT BALANCE IN EXPERIMENTAL
HEMORRAGIC STROKE
Torgalo E.A., Ostapchenko L.I.
Kyev National Taras Shevchenko University, Ukraine; alisa210@meta.ua

Excessive generation of reactive oxygen species, which underlies of cerebrovascular pathologies, opposes
the antioxidant system. A key role in its functioning and protect cells from oxidative stress belongs superoxide
dismutase (SOD) and catalase, enzymes which are the first line of defence cells against free radicals. Violation
antioxidant balance may be due to changes in the mechanisms of antiradical protection, in particular, SOD and
catalase, which are involted in the removal of activated oxygen species like superoxide anion and hydrogen
peroxide. For the prevention and treatment of complications after stroke used antioxidants, one of which is
quercetin and lipoflavon.

In experiments using which rats, male Wistar weighing 180+10g, who were kept on a standart diet vivarium.
Hemorrhagic stroke in rats caused by the introduction of the internal capsule of the brain autogenous blood.
Quercetin was administrated orally, lipoflavon intravenouse (10mg/kg) for 7 days. The activity of SOD and catalase
was determined spectrophotometrically. All figures are listed at 1 mg of protein. Statistical processing of results
was perfermed using Student’s-test with p<0,05.

Analysis of experimental data indicates that in all investigated organs in experimental stroke activity of SOD
and catalase compared with control values significantly decreased. These results may indicate a sharp
deceleration of antio[idant protection in stroke, which may be due to direct inactivation of antioxidant enzymes
products of peroxide oxidation. The investigations found that in experimental stroke on the background of
administration of the compound quercitin SOD activity increased in the kidneys of nearly 2 fold in the spleen in 1,5
times respectively. The activity of catalase in the kidneys were not significantly different from control values. In the
study of lipoflavon found that compared with control SOD activity grew in the brain, kidneys and spleen. The activity
of catalase in the introduction lipoflavon significantly increased in the brain, the kidneys was reduced, and in the
spleen did not from the benchmarks.

Thus, the results of studies indicated that hemorrhagic stroke is accompanied by a decrease in the studied
organs of rats, especially in the brain tissue, the activity of antioxidant enzymes such as SOD and catalase.
Introduction of antioxidant drugs quercetin and lipoflavon in hemorrhagic stroke in rats ieads to normalization of
lipid peroxidation and antioxidant system functioning, indicating that the stimulation of protective responses and
adaptive response of the organisms.

BUOJNEKTPUYECKAA AKTUBHOCTb MO3IrA Y PABOTHUKOB ATOMHbIX 3NIEKTPOCTAHLIUA C
PA3NMMYHOMN CTENEHBLIO PUCKA ULLEMUYECKOIO MHCYNbTA
Topy6apoB ®.C., 3BepeBa 3.9., UcaeBa H.A., JlykbssiHoBa C.H.
depepanbHOe rocygapcTBeHHOE OlomKeTHOE yupexaeHune «degepanbHbii MEOULMHCKNA BMOU3NYECKNIA LIEHTP
um. A.N. BypHassaHa» ®eaepanbHoOro Meanko-omonornyeckoro areHTcTea, Mocksa, Poccusi, zvereva0l@yandex.ru

BBepeHue. MNMpodeccrnoHanbHas gesTenbHOCTb paboOTHMKOB aTOMHbIX anekTpocTaHuun (AC) cBsizaHa c
BbICOKOW CTEMNEHbI0 OTBETCTBEHHOCTU, HAMPSXKEHHOCTbBIO, 3HAYUTENBHBIMWN MCUXUYECKUMUN HAarpy3kamm 1 KOHTaKTOM
C UCTOYHMKaAMWU NOHM3UPYIOLLEro U3ny4yeHnsi. BbICOKMI ypoBEHb 340pPOBbS U NMCUXO(M3NOIIONMYECKON adanTaumm
SBNSIETCA HEOOXOAMMbIM YCINOBUEM ONS1 YCMELIHOW U HAAEXHON NpodeccuoHanbHOM AeATENbHOCTM paboTHMKOB
AC un Hanpamylo 3aBUCUT OT QYHKUMOHanbHoro coctoaHua (PC) ronoBHoro mosra. [lpoBefeHHble paHee
nccrnegoBaHUs No OLEHKE puUcka CocyancTbiX 3aboneBaHui ronoBHOro Moara y pabotHukoB AC Poccuun nokasanu,
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yto oT 33,1 go 72,8% nuu, paboTalowmx B KOHTAKTE C MOHU3UPYIOLLMM M3NYyYEHUEM, UMEIOT NOBLILEHHbIN PUCK
BO3HWKHOBEHWNSI COCYAMCTbIX 3aboneBaHWi rofioBHOMO MO3ra, U B YaCTHOCTM, uwemudeckoro uHcynbta (MN).
Lenbro nccnepoBaHUs sIBUNOCb M3y4veHue ocobeHHocTern ®PC ronoBHOro mosra no nokasartensm 3l y
paboTtHMkoB AC Poccum npm pasnuyHomn cteneHn pucka UN.

Matepuanbl M metoabl. [ns ycTaHoBneHus cteneHn pucka MW wmncnonb3oBanacb ®pamuHremckas
cuctemMa,  BKIHoYatroLlas 5 daktopoB  pucka:  CUCTONMYECKYID  apTepuarnbHyl  FMNepTEeH3NIo;
rMNepxonecTepuHeMnto;  TUMEPITIKEMMWIO;  dneKTpoKapguorpadmyeckme  NpU3HakM  NIEBOXENY4O0YKOBON
rmnepTpoduun; kypeHne. Cnuctema no3BonsieT BblAeNnUTb Tpu ctenenmn pucka MN: HU3Kyro — Bblle NonynsiLMOHHOIo
pucka He Bonee, Yem B 2 pa3a; cpedHron — Bbille NONynsLUMOHHOrO pucka He Bonee, yeM B 6 pas; 8bICOKYHO —
BbILLIE NOMYMSALUOHHOTO pucka bornee, yem B 6 pas.

O6cnepoBaHbl 184 paboTHuka AC c pasnuyHon cteneHbto pucka U (50,915,6 net, 155 myx., 29 xeH.).
BblaeneHbl 4 rpynnbl: ¢ HU3KUM puckom ( 56 4en.; 54,2+6,3; 48 Myx., 8 XeH.), co cpedHum puckom (76 4en.;
52,5+4,9; 63 myx.,13 XeH.), ¢ 8bicokum puckom (20 ven.; 49,715,1; 19 myx., 1 )XeH.), CONOCTaBNEHNSI — C PUCKOM,
He npesbiarouum nonynsayuoHHbIt (32 ven.; 47,316,3; 25 MyX., 7 XeH.).

O3l uccnenoBaHWs NPoOBOAMNKN Ha 3anekTpoaHuedanorpade-aHanusatope I3MA-21/26 «BHuedanaH-
131-03» («MEOVWKOM MTLO», TaraHnpor). cnone3oBanun nporpamMmmbl KapTUPOBaHUSA CreKTpanbHOW MOLLHOCTU
OvonoTeHUManoB, nokanM3auum AMNosbHbIX UCTOYHMKOB BMO3MNEKTPUYECKON akTUBHOCTU U BM3yalibHOMO aHanmaa
no E.A. JXupmyHckon. WMayyanun 33l nokaszaterm: 1)«Tun 33M», xapakrepusyowmn SC mo3ra u
CBUAETENbLCTBYWOLNA O ero HopmanbHow pabote (Tvn 1), He3HaunTenbHOM HapyweHun (tunel I — 1), nmbo
Hanu4nm aHoMarnbHbIX nposiBNeHni (Tvin V); 2)«AnHamuka O3y, KOTOpbIN oTpaxaet
YCTOMYMBOCTB/HEYCTOMUYMBOCTDL NaTTepHa O3l 3a KOPOTKUIA NPOMEXYTOK BpemeHn (1 MuH) n xapaktepusyeTt ®C
MO3ra C TOYKM 3pEeHMs YCTOMYMBOCTM HEPBHbLIX MNpoueccoB (MOXeT ObiTb paHHUM MPU3HakoM COCYAMCTON
HEeJOCTaTOYHOCTW, a TakkKe SABMSeTCHS OCHOBHbIM O3 KoppensaToM pasBuTUs HeBposa); 3)«XapakTepucTuka
HU3KOYaCTOTHOWM [(31-akTMBHOCTU» — BbLICOKMN MHAEKC B1 cBuaeTenbcTByeT 06 aHoMarbHbIX nposieneHusx B ®C
ronoBHoro Mmo3sra; 4)«Hanuune Bcnblwek GunaTtepanbHO-CUHXPOHU3MPOBAHHOW aKTMBHOCTM» — Xapaktepusyet
NapoKCU3MarbHY akTUBHOCTb (B 3aBUCUMOCTM OT flOKanu3aLummn 1 BbIPaXKeHHOCTU 3TOW aKTUBHOCTM MOXHO CyaUTb
0 ®C cTpykTyp cCTBOMa TronoBHOro Mo3ra). Wcnonb3oBanacb cratuctudeckass nporpamma  BIOSTAT wu

HenapameTpU4ecKnii KputTepui x2.

PesynbTatbl. [lpu omcymcmeuu pucka 33l nokasatenu CBUAETENbCTBOBANM O COXPAHHOCTU (DYHKLIMNA
KOPKOBbBIX CTPYKTYP, C OTAEMbHbIMW CMy4asMW YMEPEHHbIX OTKITOHEHUM Ha CTBONIOBOM YpPOBHe. [Ipu HuU3KoU
cmerneHU pucka Yy MNOMNOBWHbI 0O0CHefOBaHHbIX BbISBMASNINCE MNPU3HAKK, CBUOETENbCTBYIOLME O HapyLIEHUU
MexaHn3MoB opmupoBaHns @PC Mo3ra kak Ha KOPKOBOM, TaK M CTBOJIOBOM YPOBHSX, C BOBMEYEHMEM
Tanamu4ecknux un runotanamuyecknux obpasoBaHMNW, Y4acTBYWOLWMX B MNOAAEPKAHUS 3MOLMOHANBHOTO W
BEreTaTMBHOrO cTaTyca opraHu3ma. Y ©Oornee nonoBuHbl obcneayembix permctpupoBanvcb O3 IV Tuna co
BCMbILWKaMK BunarepanbHO-CUHXPOHU3MPOBAHHOW aKTUMBHOCTM W YCWUIIEHWMEM MWHOEKCca HuaKkoyacToTHon [31-
aKTMBHOCTKM). BMecTe c Tem, coxpaHsinacb cTabwunbHOCTb paboTbl MexaHu3moB, perynupytowmux ®C mosra (y
obcnegyembix npeobnaganu 33l ¢ yctonumson guHamukon). lNpu cpedHeli cmeneHu pucka UM B3I npu3Haku
HapyLeHns YHKLMIA KOPKOBbLIX CTPYKTYP U CTBOMNOBLIX 0OpasoBaHui Hapactanu (IV-i tun 33l co BchbiwKamu
bunatepanbHO-CUHXPOHU3MPOBAHHOW aKTUBHOCTWU peructpupoBancsa yxe y 70% obcnegyembix), Hapylianach
cTabunbHOCTb MexaHu3moB, perynupytowmx ®C mosra (y obcnegyembix npeobnagann 33 ¢ HeycTOMYMBOW
auHamukon). Npu ebicokol cmeneHu pucka U 331 npusHaky, CBMAOETENbCTBYIOWMNE O HapYLUEHUN MEXaHU3MOB
dopmupoBaHus PC mo3ra Ha KOPKOBOM YPOBHE W CTBOSIOBOM YPOBHSX (C BOBMEYEHWEM Tanamuyeckmx u
rmnoTanaMmmyecknx obpasoBaHMi) M HEeCTabMNbHOCTU MexaHuM3MOoB, perynupylwmx ®C mosra, CTaHOBUNUCH
OOMWHMPYIOLWMMUK  XapakTepucTukamm yHKUMOHANbHOrO COCTOsHUSA Mo3sra obcnegyembix (B 80% un 6onee
BoisBnsnca 1V-n Tun 3B co BecnblwKkaMu GunaTepanbHO-CUHXPOHU3NPOBAHHOW akTUBHOCTW, BbICOKUM MHOEKCOM
HU3KOYACTOTHOM 31-aKTUBHOCTU, C HEYCTOMYNBON AMHAMUKOR).

3aBucumocTu nameHeHun ®C mo3sra oT A03bl MIOHM3UPYIOLLIETO U3NTYYEHUA He BbISIBNEHO.

3aknroyeHue. Y paboTtHukoB AC ¢ puckom U BbisiBNEHbI aHOMarbHbIE M3MEHEHUS BUO3NEKTPUYECKON
aKTMBHOCTM MO3ra, KOTOpble HapacTanu c yBenuyeHuem cteneHu pucka UWU. MameHeHus O3 nokasatenen,
3aknyarwmecs B yyalleHun peructpaumm 330 IV-ro tvna, yBenuyeHuMn NpusHakoB OUCHYHKLUKN CTBOJIOBbIX
CTPYKTYp M YyYallEeHMM UX BbISBNAEMOCTM — SBMSAOTCS XapakTepHbIMW MNPOSIBNEHWMSMU COCYOUCTOW MNaTonornu
rONIOBHOrO MO3ra MLLIEMWUYECKOrO reHesa.

BIOELECTRIC ACTIVITY OF THE BRAIN AT WORKERS OF ATOMIC POWER STATIONS WITH VARIOUS
DEGREE OF RISK OF THE ISCHEMIC STROKE
Torubarov F.S., Zvereva Z.F., Isaeva N.A., Lukjanova S.N.
Federal state budgetary establishment «the Federal medical biophysical centre of A.l.Burnazjana» federal medical
and biologic agency, Moscow, Russia,_zvereva0l@yandex.ru

Introduction. Professional work of workers of atomic power stations (AS) is connected with high degree of
responsibility, intensity, considerable mental loadings and contact to ionising radiation sources. High level of health
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and psychophysiological adaptation is a necessary condition for successful and reliable professional work of
workers the AS and directly depends on a functional condition (FC) a brain. Carried out before research according
to risk of vascular diseases of a brain at workers the AS of Russia have shown, that from 33,1 to 72,8 % of the
persons working in contact to an ionising radiation, have the raised risk of occurrence of vascular diseases of a
brain, and in particular, an ischemic stroke (IS). The Research objective was studying of features FC of a brain on
indicators EEG at workers the AS of Russia at various degree of risk of IS.

Materials and methods. For an establishment of degree of risk of IS the Framingemsky system including
5 risk factors was used: arterial hypertensia; hypercholesterol; hyper blood sugar; signs hypertrophies; smoking.
The system allows to allocate three degrees of risk of IS: low - above population risk no more, than in 2 times;
average - above population risk no more, than in 6 times; high - above population risk more, than in 6 times.

184 workers the AS with various degree of risk of Al (50,915,6 years, 155 men, 29 women). 4 groups are
allocated: with low risk (56 people; 54,216,3; 48 men, 8 women), with average risk (76 people; 52,5t4,9; 63 men,
13 women), with high risk (20 people; 49,7+5,1; 19 men, 1 women), comparisons - with the risk which is not
exceeding population (32 people; 47,316,3; 25 men, 7 women).

EEG researches spent on elektroentsefalografe-analyzer EEGA-21/26 "3OHuedanaH-131-03"
(«PHYSICIAN MT[», Taganrog). Used programs of maps spectral capacity of biopotentials, localisation sources of
bioelectric activity and the visual analysis on E.A.Zhirmunsky. Studied 33l indicators: 1) «Type 330,
characterising FC a brain and testifying to its normal work (type 1), insignificant infringement (types Il - Ill), or
presence of abnormal displays (type IV); 2) «Dynamics 33I» which reflects stability/instability of pattern 33I for a
short time interval (1 mines) and characterises FC a brain from the point of view of stability of nervous processes
(can be an early sign of vascular insufficiency, and also is core EEG correlation neurosis developments); 3) «the
Characteristic of low-frequency B1-activity» - the high index B1 testifies to abnormal displays in FC a brain; 4)
«Presence of flashes of the bilateralno-synchronised activity» - characterises paroxysmal activity (depending on
localisation and expressiveness of this activity it is possible to judge about FC structures of a trunk of a brain).

Statistical program BIOSTAT and nonparametric criterion x2 was used.

Results. In the absence of risk 33l indicators testified to safety of functions cortical structures, with
separate cases of moderate deviations on trunkal level. At low degree of risk at half surveyed the signs testifying to
infringement of mechanisms of formation FC of a brain as on cortical, and trunkal levels, with involving thalamicus
and hipotalamicus the formations participating in maintenance of the emotional and vegetative status of an
organism came to light. At more half surveyed were registered EEG IV type with flashes of the bilateralno-
synchronised activity and strengthening of an index of low-frequency B1-activity). At the same time, stability of work
of the mechanisms regulating FC of a brain (at the surveyed prevailed EEG with steady dynamics) remained. At
average degree of risk of IS EEG signs of infringement of functions cortical structures and structures of a trunk of a
brain accrued (IV th type EEG with flashes of the bilateralno-synchronised activity was registered already at 70 %
surveyed), stability of the mechanisms regulating FC of a brain (at the surveyed prevailed 33l with unstable
dynamics) was broken. At high degree of risk of IS EEG the signs testifying to infringement of mechanisms of
formation FC of a brain on kopkoBom level and ctBonosom levels (with involving thalamicus and hipotalamicus
formations) and instability of the mechanisms regulating FC of a brain, became dominating characteristics of a
functional condition of a brain surveyed (in 80 % and more IV th type 33l with flashes of the bilateralno-
synchronised activity, a high index of low-frequency p1-activity came to light, with unstable dynamics).

Dependences of changes FC of a brain on an ionising radiation dose it is not revealed.

The conclusion. At workers the AS with risk of IS abnormal changes of bioelectric activity of a brain which
accrued with increase in degree of risk of IS are revealed. Changes EEG of indicators consisting in increase of
registration EEG of IV th type, increase in signs of dysfunction truncal structures and increase of their detectability -
are characteristic displays of a vascular pathology of a brain ischemic.

HEUPO®U3NOJTIOTMYECKUE MEXAHU3Mbl KOPPEKLIUM MOTOPHbLIX U MEHTAJIbHbIX ®YHKLIUA
NMOCPEACTBOM BUOJIOTMYECKOU OBPATHOU CBA3U Y OETEWU C CABI
Tpembau A.B., Mlpuwuna I'.A., N'opb6aTtoBa O.B.
KybaHckunin rocygapCTBeHHbIN yHUBEpPCUTET (DU3NYECKON KynbTypbl, cnopTta u Typuama, KpacHogap, Poccus,
alex_trem@mail.ru

CuHgpom peduuuTta BHUMaHUS € runepaktnsHocTbio (COBIM) aBnsieTcs pacnpocTpaHEeHHOW MO3roBOW
aucdyHkumen y pgeten. B npedblaywimMx ucCrnegoBaHWSX MNOKa3aHO, YTO TPEHMHT MO3HOW YCTOWMYMBOCTU
nocpeacTBOM 3pUTENbHOM OOpaTHOWM CBSA3M CYLLECTBEHHO CHWXXKAeT HEBHUMATENbHOCTb M UMMYIIbCUBHOCTb.
Llenbto nccnegoBaHua SBUNCA aHanma LeHTparbHbIX MEXaHW3MOB BhbISIBIIEHHOro ceHomeHa. ObcnegosaHo 23
pebeHka B Bo3pacTe 6-8 net. TecT HenpepbiBHON gesTenbHocTh (Test of Variable of Attention - T.O.V.A), 33l n
BMAeOaHanM3 OBWKEHUA MCCregoBanncb A0 U MOCIE TPEHMHra MO3HOW YCTOMYMBOCTM Ha cTabunoaHanusaTtope
«CtabunaH-01». BuomexaHnyeckme napameTpbl ABMKeHUA 1 B aHaNU3NpoBanmCb B TPEX IKCMEPUMEHTaNbHbIX
CUTyaUUsIX: CUAS C 3aKpbITbIMU rMasamMmu, CTod U Npu nogbeme Ha Hocku. 33, SMIT M. Soleus peructpuposanuch
Ha anekTpoaHuedanorpade «Muuap». MowHocTb cnektpa O3, BbI3BaHHAs 0ECMHXPOHM3ALUS/CUHXPOHN3ALINS
O3l paccuntbiBanucb B AnanasoHax 4-60 'y. YcpegHeHHble Tonorpaduyeckne KapTbl CPaBHMBANUCL MeXay
cobon B MOEHTUYHBIX YCIOBMSX OO0 M Mnocrne TpeHuHra. [JOCTOBEPHOCTb pasnuunii onpepensinack nocpeacTBoM
OucnepcuoHHoro aHanu3aa (Statistica 6). CnekTpanbHbIM  aHann3 MNpPoAONbHOW KoopAuHaThl Y nreyeBoro, Tas3o
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