International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Ukraine, June 3-13, 2011

the primary visual cortex, characterized by high level of neuronal activity, showed even an increase in the latter
under similar conditions of stimulation. It is assumed that the findings suggest the development of adaptive
structural and functional changes in neural patches of the visual cortex in early postnatal ontogenesis in kittens
under disturbance of the visual experience.
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CogepxaHne MOHOAMMHOB B rMnoTanamMmyce oTmedaetca ocobeHHo B nepegHem otgene. Hanbonee Bbicokas
KOHUEeHTpauus godamuHa onpegeneHa B Tyoepo-mHpyandynsipHon obnactu runotanamyca, noareepxgaroLme
NPOUCXOXAEHNE afpeHeprMyecknx HeEMpoOHOB. AKCOHbl AodamMuHcoLepXallnMx HEeWpPOHOB JfloKanuM3oBaHbl B
meguobasanbHoM runotanamyce. CepoTOHMHEPrMYecKMe HEWPOHbl B OOMBLUOM KOMMYECTBE COAEPXKATbCH B
cynpaxuasmaTtuyeckon obnactu. Perynsums nuLLEBOro MOBEAEHUSI 3aBUCUT OT MNoTanaMuMyeckux «LIEHTPOB
NUTaHUS» MpU 3TOM CYyLLIECTBEHHYIO pPOMb Afs PacCMOTPEHUA MexaHu3ma CbITOCTM M ronoga uvrpaet 6anaHc
CEepOTOHUHA M HOopagpeHarnuHa fnpu COBMECTHOM AeNCTBMM JodhaMuHa U ONUOMAHBLIX NEenTUAOB B LIEHTparibHOM
panoHe runotanamyca. BaxHbiMM acnektamy SBNAKTCA MHOMOYHUWOHANBHOCTL rMnoTanamMyca XBadHbIX
XXUBOTHbIX U €ro 3aBUCUMOCTb OT MeTabonuTOB XenyLo4HO-KMLLEYHOro TpakTa, 00pa3oBaBLUMXCA B MOMEHT
nvweBapeHnsi. 3aKOHOMEPHOCTU MULLIEBAPEHUSA Y KO3 B 3aBUCMMOCTM OT MeTabonnyeckoro cratyca opraHuama
nNpu pasnUyHbIX YCIOBUSAX U BO3AENCTBUSX Ha LEHTparbHble HEPBHbIE CTPYKTYPbI ABASKOTCA HE U3YyYeHHbiMu. B
CBA3U C 3TUM B AaHHOM paboTe uccrnegoBanocb ydacTue sigep runotanamyca, MUHAaneBUOHOINO KOMMMekca U
NMMOMYECKON CMCTEMBbI MPU pasHbIX CTagusax AenpuBauMu KOpMa Yy KO3 MECTHOW nopodbl Ha GanaHc B KpoBU
CepoToHUHa W JodamuHa. [loBpexaeHue «LEeHTPOB MNUTaHUS» NpU  pasfpaXeHUn 3INEeKTPUYECKUM TOKOM,
NPUBOAMWIMO K CHKEHUIO anneTuTa, oTkasa OT KopMieHust 1 Boabl. Habnioganacb 0bunbHasa canveaums BO Bpemst
pasgpaxeHus agep BeHTpoMMAanbHOro gapa runotanamyca, runrnokamna, MuHZaneBuaHOro Komnnekca.
CepoToHMHepruyeckass cuctema MOBLILWAET anneTuT, a JodaMuMHeprmieckyto cucteMa cHwkaeT annetut. pu
pasgpaxeHun naTtepanbHOro fapa rurnotanamyca anneTuT MoBbIaeTcs, YTO MOXET 3aBUCETb OT YCUIEeHUs
cuHTesa TAMK, koTopasi B CBOHO ovepedb YyrHeTaeT CEPOTOHUMHEPrNYECKYd) CUCTEMY ChITOCTU. Takum obpasom,
anneTuT, HECOMHEHHO, CBs3aH C 6anaHcoM CepoTOHMHAa B pasnU4HbIX oTAenax runotanamyca. AHanus
COAEepXXaHMUsi CEPOTOHMHA B KPOBW Yy NaKTUPYKOLMX KO3, Mokasasn, YTo Haunbornbluee KOnM4ecTBO €ro B KPOBW,
BbISIBMEHO MpU MeTabonMyYecKOM HacCbIWEHWM MO CPaBHEHMIO C COCTosHMeM ronoga Gonbwe Ha 88%. [Mpu
MeTabonmM4eckoM HaCbILLEHUN MO CPABHEHMWIO C CEHCOPHbLIM HACbILLEHWEM YCTAHOBIEHO YBENUYEHUE CoaepKaHus
CEepOTOHUHA B KpOBU Ha 69%.

Takum o06pasom, coaepxaHMe MOHOAMWMHOB B KPOBM Yy KO3 MpU CTUMYMSUUW BEHTPOMEOMAalbHOrO U
naTteparnbHOro agep runotanamMyca B nepvog NuweBor AenpyBaumm, CEHCOPHOTO U MeTabonMYecKoro HacbILLEHNS
XKBAYHbIX XXUBOTHbIX BNUSAIOT Ha PerynsiLumio anneTmurta CbiTOCTU.

Role of hypothalamus, dophamine, serotonin in the regulation of MECHANISMS of Satiety in goats
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Contents of monoamines in the hypothalamus is particularly marked in the anterior part. The highest
concentration of dophamine is defin tudero-infudibularis areas of the hypothalamus, confirming the origin of the
adrenergic neurons. Dofamincontentsis axons of neurons located in the hypothalamus mediobazales. Serotonergic
neurons in large numbers contained in the suprachiasmatic area. Regulation of feeding behavior depends on the
hypothalamic “feeding centers" in this case a significant role for the consideration of the mechanism of satiety and
hunger is the balance of serotonin and noradrenaline under the joint action of dophamine and opioid peptides in the
central region of the hypothalamus. Important aspects are polifunctionalis hypothalamus ruminants and its
dependence on the metabolites of the gastrointestinal tract, formed at the time of digestion. Regularities of
digestion in goats, depending on the metabolic status of the organism under various conditions and affects the
central nervous structures are not understood. In this regard, this paper investigated the involvement of
hypothalamic nuclei, amygdaloid complex and the limbic system at different stages of food deprivation in goats of
local breed in the balance in the blood serotonin and dophamine. Damage to the "feeding centers" during
stimulation by electric current, led to a decrease in appetite, refusal to feed and water. There was profuse salivation
during the stimulation of nuclei ventromidalnes nucleus of the hypothalamus, hippocampus, amygdala complex.
Serotonergic system increases the appetite, and the dophaminergic system reduces appetite. During stimulation of
the lateral nucleus of the hypothalamus increases the appetite, which may depend on increased synthesis of
GAMC, which in turn inhibits the serotonergic system of satiety. Thus, the appetite is undoubtedly connected with
the balance of serotonin in different parts of the hypothalamus. Analysis of serotonin in the blood of lactating goats
showed that most of his blood revealed metabolic saturation compared with the state of starvation more than 88%.
With metabolic saturation compared with sensory saturation found an increase of serotonin in the blood by 69%.
Thus, the content of monoamines in the blood of goats during stimulation of the ventromedials nucleus and lateral
hypothalamus during food deprivation, sensory and metabolic saturation ruminants affect the regulation of appetite
satiety.

PU3SNONOMMYECKHU NMPABOONOAOOBHAA MOLOENb 3®®EKTA MAKKOINA®
U UCNPABINIEHUE ONTUYECKUX UCKAXEHUN
Makcumos I.B.
YupexpaeHue Poccuiickon akagemnn Hayk IHCTUTYT npobnem nepegayv uHcdopmaumm um. A.A. Xapkesuda PAH,
Mocka, Poccusa, pmaximov@iitp.ru

CosgaHHasi HaMu paHee MoAeNb HEWPOHHOro unbTpa HOBU3HBI, OOBACHAKOLWAA BO3HUKHOBEHMWE
apdekta oOpueHTaunoHHO-0BYCNOBEHHOrO LBETOBOro nocnegenctsns (adpdekta MakKonnad), nossonvna
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00BbACHUTL, AN YErO B 3PUTENBHON CUCTEME MOXET NMPUMEHATLCA MEXaHU3M, OTBETCTBEHHbIN 3a BbIpabOTKY 3TOro
adppekta. OUNLTP HOBU3HBLI YCTPAHAET KOPPENsLUMIO MeXAy CurHarnamu oTAenbHbIX PeLenTopoB, YMeHbLuasi
n3bbITOYHOCTb M300paxeHuns. Ecnn nNpuumMHOM Takom Koppensumu SIBNSETCA HEeCOBEPLUEHCTBO OMTWMKM [rasa,
UNbTP UCMpaBnseT ONTUYECKNE UCKaXKEHUSA MOCTYNaoLWNX Ha HEro N306paKeHNI.

PuUnNbTP HOBU3HBI COCTOSAN M3 TPEX CIOEB HEMPOHOB: (1) BXOAHOMO Crnosi — KBagpaTHOW MaTpuubl C ABYMS
aHarnoroBbIMy peLientTopamm (KpacHbIM 1 3eneHbIM) B KaXaon Touke, (2) M3oMOpHOro emy accounaTmBHOMO Cros,
KaXXObl aHanoroBbI HEMPOH KOTOPOro ObiN CMHAMTUYECKU CBSA3aH CO BCEMU peLienTopamu, 1 (3) BbIXOQHOMO Crios
HEPOHOB HOBM3HbI, B KaXdOW TOYKE KOTOPOro BbIYMCNAMNACh Pa3HOCTb 3HAYEHUMN B COOTBETCTBYHOLUMX TOYKaXx
BXOOHOIO M accoumatMBHOrO Crnoés. lpupalleHns cMHanTUYeCKMX BECOB HEMPOHOB acCOLMATMBHOMO Cros Ha
Ka)XOOM TaKTe onpeaensanvcb CurHanamMm HeMpoOHOB BXOAHOMO U BbIXOAHOMO CIOEB.

HecmoTpa Ha TO, 4TO MOAenb Mokasana MpUHUMNUanbHyl BO3MOXHOCTb BbIpaboTkm addekTa
MakKonnadg kak nobo4HOro npogykra mexaHuama, nogobHOro HEMPOHHOMY (PUMbTPY HOBM3HLI, B CaMOW CXEMe
unbTpa OCTanoCb HEMOHATHO, Kakow (hM3MONOrMyYeckun MexaHuam mor Obl obecneunTb nepefadvy curHana K
BXOAHOMY CMHamncy HenpoHa BTOPOro Cros OT yAanéHHOro HeWpoHa TpeTbero crnosd. Ons Toro, 4tobbl caenatb
Mogdenb dusnonornyeckn 6onee npaBgonogobHON, B Hee Obin BBeAEH KOHTYp 0OpaTHOW CBA3W ANnd yrnpaBreHus
CYHaNTU4eCKMMN BecaMn CBsI3e HEWPOHOB BTOPOro crosi. [ns 3Toro 4acTb CuUrHana BbIXOOHOIO HenpoHa
nogaeanacb o6paTHO Ha HEMPOH BTOPOro Criosi (MOCPeACTBOM HeyrnpaBnAEMbIX XMMUYECKMX UMK 3NEKTPUYECKMX
cvHancoB). B kadyecTBe obyvatoLLero npasuna B MoAenv NpuMeHeHo npasuno Xabba. B HacToswen paboTte Obino
NPOBEPEHO, HACKOMbKO XOPOLLO HOBas MOAErb CMpaBrsieTCsl C OCHOBHOMW 3adayert Mogennpyemoro MmexaHmama —
yny4lleHmeMm KavyecTBa n3obpakeHun, NocTynaroLwmx Ha ero Bxog. NokasaHo, 4To HoBas MoAenb Takke crnocobHa
B HEKOTOpPOMW CTEMEHW yryyllaTb KayecTBO BXOAHbIX M300paxkeHun. locne HecKONMbKMX ThICAY NpeabsBreHUin
pacdOKyCMpOBaHHbIX Cry4varHbIX N306paxeHuii BbIXoOHbIE N30bpakeHns CTaHOBATCS Gonee pe3kumu Gnarogaps
NoA4YE€pPKUBAHMIO BbICOKMX MPOCTPAHCTBEHHbIX YacToT.

PHYSIOLOGICALLY PLAUSIBLE MODEL OF THE MCCOLLOUGH EFFECT
AND CORRECTION OF OPTICAL DISTORTIONS
P.V. Maximov
The A.A. Kharkevich Institute for Information Transmission Problems
of the Russian Academy of Sciences, Moscow, Russia, pmaximov@iitp.ru

The suggested earlier computational model of a neural novelty filter simulated the basic properties of the
orientation-contingent colour after-effect (the McCollough-effect) and permitted to propose the main role for the
corresponding mechanism in the visual system. The novelty filter on modifiable synapses was found to eliminate
cross-correlation between the input signals and could serve as an efficient adaptive instrument for correction of a
priori unknown optical distortions (such as defocusing).

The filter consisted of 1) an input layer — square matrix with two analog neurons (red and green) in each
pixel, 2) an isomorphic associative neural layer, each secondary analog neuron being synaptically connected with
all neurons of the input layer, so that excitations of the associative neurons were weighted sums of signals of input
neurons, and 3) an output layer of novelty neurons, each neuron of which calculated the difference between
corresponding excitation values of the neurons of input and associative layers. Modification of synaptic weights of
the neurons of the second layer conformed to a certain learning rule, each weight depending on the excitations of
an input neuron and a remote output one.

While the model explains the appearance of the McCollough-effect as a by-product of some mechanism
similar in its properties to the novelty filter, it was unclear what kind of neurophysiological mechanism could realise
the information flow from the remote third layer neuron to the input synapses of neurons of the second layer. To
make the model more physiologically plausible the feedback loop was added to control the synaptic weights of the
neurons of the second layer. To do that some fraction of output neuron signal was sent back to the corresponding
neuron of the second layer (by means of non-modifiable chemical or electrical synapses). We used a Hebbian
learning rule in that model. In the present work we demonstrate how this new model performs its main task of
improving the quality of input images. In fact, during simulated adaptation to defocused random pictures the output
images become more and more sharper due to the enhancement of high spatial frequencies.

KOPPEKLUMOHHASA PABOTA C AETbMWU HA OCHOBE TEOPWUU NOCTPOEHUA OBMXEHUN
H.A.BEPHLUTEMHA
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Hay4yHo-meToguyeckas rpynna MoCKOBCKOro peroHanbHOro oTaeneH1Ms HeKoMmMmepyeckoro 61aroTBOpUTENbLHOMO
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YPOBHM NOCTPOEHUS OBWXKEHUI, NpeafiokeHHble H. A. bepHWTeNHOM, MOXXHO paccMaTpmBaTth, Kak YPOBHMU
NMOCTPOEHNST MCUXMKN 4veroBeka. [Mo3ToMy KOppekuuoHHast paboTa ¢ 0coObiMM OeTbMUW BKMOYaeT B cebsi, He
TONbKO NOCTpoeHne adpdepeHTHOro N 3dhPepeHTHOro CUMHTE3a KaXAoro YPOBHSA, HO W MOCTPOEHWe obLLeHus,
NoBeAEHWS, UTPbl, PEYM - OCHOB NMOCTPOEHUSI NCUXUKN pebeHka.

YpoBeHb A — rnybokas YyBCTBUTENBHOCTb YPOBHSA A cUMTaeTCsl OCHOBOW A-co3HaHus. Koppekuus :

CTUMYNAUMA  rNyGoKON 4YyBCTBUTEMbHOCTW, MNPOCTpaMBaHuMe LEeNoCTHOro BOCMPUATMS CBOero Tena,
npocTpavBaHne onop Tena, NPocTpanBaHNe OcK Tena, TOHNYeckoe eanHeHNe B 0BLLEHNN.

YpoBeHb B — ocHoBa Heoco3HaHHOro BnucbiBaHus B Mup. Koppekums: o6beanHeHne MOBEpPXHOCTHOW U
rnyboKON YyBCTBMTENBHOCTU B €4MHOE BOCMPUATME; CTUMYNMPOBAHNE CUrHANBHOIO BOCMPUATUS B MPOCTPAHCTBE,
Mcnosrnb3oBaHNE TOHNYECKUX perJ'IeKCOB B NMOCTPOEHUU LIENOCTHbIX NaTTEPHOB ,IJ.BI/I)KeHI/IIZ, cogBumxxeHme B O6IJJ.eHI/II/I
n urpe.
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