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FIELD OF RESEARCH

The main research area of the laboratory is investigation of information processing
in sensory systems and in nervous system of man and animals in general. These re-
searches are aimed onto:

e elaboration of adequate models which show how the studied principles of in-
formation processing in the nervous system are realized in the formation of complex
behaviour;

e elaboration of mathematical models simulating significant functions of distinct
divisions of sensory systems, including peripheral, central and sensorimotor levels of
information processing;

e comparison of principles and solutions of similar problems in live and technical
information systems intended to improve the later;

e designing and implementing diagnostic methods and devices for ophthalmology.

To cope with the problems mentioned, different approaches and methods are used
by the laboratory researchers, including neurophysiological, psychophysical and
morphological methods, as well as animal behaviour field studies and computer
simulations of sensory processing. Among the most important problems is descrip-
tion and classification of numerous functional types of neural units which are involved
in the sensory information processing at several levels of integral nervous system.
Thus, in vision the peripheral level of information processing is represented by the
retina, while the brain visual centres (cortex and caudate nucleus in cats and mon-
keys, diencephalon and mesencephalon in fish and in frogs) represent the central
level. Investigation of neurons’ functional types is performed by means of both neu-
rophysiological and morphological methods. Microelectrode experiments are aimed
on recordings of responses from separate single units (neurons) at different levels of
the retina, which itself is composed of several distinct layered nerve structures, each
of them being a complex ordered network built of different neuron classes. These ex-
periments are performed on immobilized live animals using their visual stimulation.
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Morphological studies specify those neural structures and morphology of the nerve
cells which are subject of neurophysiological investigation. Functional features of
neural components are the matter of comparison to some distinct forms of sensory-
guided integral behaviour of the same experimental animals (fish, amphibia cats),
this way providing the background for modeling of corresponding neural circuits in
terms of computer simulations. Such, computer simulations include modeling of neu-
ral event underlying of information processing at the level of cone receptor population
(in primate retina), as well as interaction of receptor and horizontal cells in the retina
(in fish). General principles of sensimotor information processing (such as colour and
size constancy in visual perception, binocular vision mechanisms, spatial orientation,
echolocation in moths, bioacoustics in locusts during the breeding period) are the
matter of psychophysical experiments on both healthy subjects and medical patients
having different sensory disturbances; as well as in behavioural experiments on ani-
mals. Basic researches provide the background for applied outcomes in the form of
diagnostic methods and devices for medical ophthalmology, which are as well being
designed and implemented by the laboratory staff.

For the purpose of aerospace monitoring of the Earth’s surface, monitoring of ma-
rine biological communities, and distant detection and recognition of a pin-point tar-
get outside the atmosphere the algorithms for determination of objective reflectance
properties of observed surfaces from the reflected radiation under unknown natural
illumination conditions have been developed. The conditions for illumination spectra
under which these tasks are solvable by local approach have been found: in order for
spectral invariants of surface colour to exist it is necessary and sufficient that the il-
lumination spectrum would follow the well-defined formula depending on a series of
generators of wavelength and on some quantity of free parameters (number of de-
grees of freedom for the illumination manifold). By its appearance this formula is
identical to the Bouguer-Lambert-Beer formula describing spectral content of the light
transmitted through the solution of dye mixture. This implies automatic satisfiability of
the found conditions for illumination in aquatic environment. It has been shown that
the natural illumination on the Earth’s surface also meets these conditions. Sug-
gested algorithms solve the problem in four stages: 1) acquiring of an input image, 2)
elimination of diffuse background contribution, 3) calculation of observed object color
parameters invariant to the illumination in the form of colour-opponent combinations
of signals from different sensors, 4) discrimination stage. The contribution of various
factors to algorithms’ errors has been estimated, the questions of application of the
algorithms are examined, methodic recommendations for necessary computations in
specific applications are suggested. (V. V. Maximov, P. V. Maximov)

The computational model of the midget pathways in the central primate retina was
improved. The cone co-ordinates and spectral types list of a real macaque retina
segment near fovea (Roorda et al., 2001) was used. Using the real macaque retina
segment description permits to organise the computer experiments in order to reveal
an influence of the random arrangement of different spectral type cones in the retina
on processing the visual signals. The new model version consists of several thou-
sands of neurones. This is the first model of such a big volume, which has been de-
scribed both in the Russian and foreign scientific literature. In the course of the com-
puter experiments the process of forming the yellow-blue opponent signals in the
primate retina was investigated. A simplified model of the retinal mechanism of yel-
low-blue opponency was elaborated. According to our information it is the first model
of such a type. Linear transforming signals of all the model neurones uses in the
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simplified model. It permits to obtain the responses only to still or periodical (sinusoi-
dal) stimuli. Besides the neurones that comprise the previous versions of the model,
the cones of S-types (blue sensitive), "blue" on-bipolar cells, horizontal cells of H-2
type, and small bistratified ganglion cells are included in this version. (D. S. Lebedev)

Dependence of visual acuity on distance was studied using various test stimuli.
Earlier, examination of school children and adults by means of our original test charts
with Snellen E revealed that, in most subjects, visual acuity was dependent on view-
ing distance. Since it was argued that this dependence could be an artifact due to
some unnoticed defects of our charts, we performed a new series of experiments and
confirmed dependence of visual acuity on distance using the commercial test charts
with Lea-symbols and spatial gratings. Moreover, we extended the age range of our
subjects examining preschool children aged 5-7 yr. Only those children were studied
whose vision was defined by the ophthalmologists as being normal. Nevertheless, in
most of them, visual acuity was also found to be dependent on viewing distance. This
finding is of principal value since it is customary to assume that, at preschool age, the
accommodation mechanisms are capable to provide good focussing independently of
viewing distance. A special study of children with amblyopia demonstrated the impor-
tance of measuring visual acuity at several distances for clinical ophthalmology. It
was found that, due to the dependence of visual acuity on distance, the degree of
amblyopia could appear to be different being estimated at different distances. There-
fore, to find individual optimal strategy of treatment, it is necessary to measure visual
acuity of each patient at several points within the range of viewing distances. (G. I.
Rozhkova, T. A. Podugolnikova, V. S. Tokareva)

In chronic experiments with three cats all four proposed elements of the macromo-
saic in the fourth extrastriate crescent (area V4A) were found and investigated. Spe-
cial attention was paid to comparison of the receptive field properties in the spatially
separated representations of the central upper and central lower visual field. Those
properties were found to be identical. In all animals elongated and radially oriented
receptive fields in the upper visual field were found. Locations of all four elements of
macromosaic were marked and found anatomically. It was found that neurons with
radially elongated receptive fields were sensitive to the optic flow. For the investiga-
tion of the optic flow analysis by the neurons in the area V4A, and in future in another
visual areas the device for investigation of neuronal activity and eye movements dur-
ing the headway motion of the animal along the 6 meters linear trajectory in the natu-
ral environment was constructed. Experiments on this new device are in progress.
Neuronal activity in the area V4A was investigated during the state of sleep. It was
found that neurons, which in wakefulness responded to the visual stimuli, during
sleep have synchronized their firing with the rhythmic myoelectrical activity of the
stomach and duodenum. These observations opened a new perspective for the fu-
ture investigation of the function of sleep and the cortical localization of functions. (I.
N. Pigarev, E. |. Rodionova)

The aim of this study was to prove experimentally the capability of the hearing sys-
tem of noctuid moth (Noctuidae, Lepidoptera) to change it's frequency tuning during
evoked contraction of metathoracic muscles. To measure the threshold intensity of
sound stimulus we recorded extracellularly the activity of prothoracic ganglion in-
terneurons. An application of potassium chloride to the haemolymph of metathorax
caused local muscle contraction for several minutes and a rise of auditory thresholds
at lower frequencies (by up to 10-14 dB at 10-30 kHz). Over 60 kHz there were an
opposite change: after KCI application thresholds decreased by 3 dB on average.
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The opposite changes of auditory thresholds at lower and higher frequencies could
be explained by two factors which act simultaneously: (i) the shift of tympanic mem-
brane resonance from 24 kHz to 48-50 kHz due to the tension of tympanic mem-
brane by metathoracic muscles and (ii) general sensitivity fall because of the longitu-
dinal folds that appear on the membrane during it's tension. Resonance modes of the
mechanical system consisting of scoloparium, ligament and tympanic nerve also play
considerable role in determining the frequency tuning of the hearing system. (D. N.
Lapshin)

A new opto-electronic device was used for recording the singing movements of the
hind legs in the closely related grasshopper species of the Chorthippus albomargina-
tus-group (Insecta: Orthoptera: Gomphocerinae). The leg-movements and the sound
were recorded in pure species C. albomarginatus, C. oschei, C. karelini and their hy-
brids (reciprocal crosses C. albomarginatus x C. oschei, C. oschei x C. karelini). Hybrid
songs were intermediate between parental songs in some parameters, however, in
case of the albomarginatus/oschei and reciprocal hybrids, the albomarginatus-features
were dominant in the songs of both F1 and F2 hybrid males. In choice mating experi-
ments, a response of the F1 hybrid females to the courtship songs of the pure and hy-
brid males was studied. Hybrid females demonstrated lower selectivity than the fe-
males of pure species. They did not distinguish albomarginatus- and hybrid males, but
chose them more often than the oschei-males. Thus, there is a concordance between
the inheritance of male song and female preference, i.e. albomarginatus-features are
dominant. This result supports the idea about a more ancestral albomarginatus-signal,
which is of a lower degree of complexity than the oschei-song (Vedenina, Helversen,
2003). (V. Yu. Vedenina)

The way of diagnostics of a pathology of a visual nerve is offered. The local answer
share dependence on intensity and angular size of stimulating light was revealed. To-
gether with a number Helmholts' Eye Hospital (Moscow) the equipment has been de-
veloped on the basis of microprocessor engineering, that allows using the method for
diagnostics (including an early one) of glaucoma, pathology of a visual nerve, and reti-
nal dystrophy. The devices for children sight diagnostics has been developed by a
method critical frequency of flicker. (K. V. Golubtsov, O. Yu. Orlov)

Equipment for non-invasive record of eye macromotions under natural lighting up
was created. Picture of right is input to computer using TV system for IR-range. Dis-
play is used for more complicated trajectory of motion or for stroboscopic stimulation
("apparent motion"). Mathematical software of this device determines parameters of
tracing with accuracy up to 8 angular minutes per pixel at the range of eye turning 48
degrees. Mathematical model of videosystem with circular observation was devel-
oped. Algorithm of detection of object ("mark") by system of technical vision was sug-
gested for forming of motion trajectory of mobile robot.

GRANTS FROM:

e Basic Research Program of Presidium Russian Academy of Sciences
"Fundamental sciences for medicine": Project "Computer system development for
multi-focal KMCM-diagnostics (CHIASMA)". (K. V. Golubtsov)

¢ Biological Department of Russian Academy of Sciences Basic Research
Program "Integrative mechanisms function regulation in organism": Project
"Research of visual perception constancy and visual illusions mechanisms" (V.A.
Bastakov)
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¢ Russian Foundation of Basic Research (No. 01-04-48632): "Mechanisms
and functions of colour opponency in vertebrate vision" (V. V. Maximov).

¢ Russian Foundation of Basic Research (No. 00-04-48704): "Investigation of
topographic macromosaic and the properties of constant presentation of depth in
fourth extrastriatal layer (visual zone V4A) of occipital cortex of cat" (I. N. Pigarev).

¢ Russian Foundation of Basic Research (No. 01-04-49484): "Mechanisms of
age-dependent changes of visual acuity" (G. |. Rozhkova).

¢ Russian Foundation of Basic Research (Ne 02-04-48256): "Frequency tun-
ing of the hearing system of noctuid moths (Lepidoptera, Noctuidae) (D. N. Lapshin).

¢ Russian Foundation of Basic Research (Ne 03-04-49372): Russian Founda-
tion of Basic Research (Ne 03-04-49372): "Study of effectiveness of the cortical exci-
tatory protections on caudate nucleus and putamen in sleep waking cycling and of
the hypnogenic effect of electrical microstimulation of caudate nucleus". (E. I.
Rodionova)

¢ Russian Foundation of Basic Research (Ne 03-04-06591): "MAC" (P. V. Maximov).

¢ Russian Foundation of Basic Research (Ne 03-04-58813): "Partake in Europe Con-
ference on Visual Perception (ECVP), Paris, France, 2003, 01.09-05.09". (G. I. Rozhkova).

¢ Russian Foundation of Basic Research "Partake in Europe Conference on
Visual Perception (ECVP), Paris, France, 2003, 01.09-05.09". (D. S. Lebedev).

e Alexander von Humboldt Foundation Grant (Equipment): No. V-8151/03073
(V. Yu. Vedenina).

PUBLICATIONS IN 2003

Articles

1. Tony6buos K.B. KomnbloTepHasa cuctema ans guarHOCTUKN 3pUTENbHON CUCTe-
Mbl // KaTanor BeictaBku "Apxumeq 2003" (Mockea, 18-21 mapta 2003 r.). C. 80.

2. Tony6uos K.B. Mpnbopbl "Pagyra-3" n "Amenus" // Katanor mexgyHapogHou
BbiCTaBkM "MeguumnHa: gnarHoctuka, npodunaktuka, nevyeHue. 300poBbe Hauumn'".
(Mocksa, 4-7 nonsa 2003 r.). C. 39.

3. Tonybuos K.B., Kyman W.I'., Xenno T.C., WurnHa H.A., TpyHoB B.l'., Angy
3.A.-U., CodppoHros IN.[1., PsbueBa A.A. MenbKaloLwmnin CBET B ANArHOCTUKE U fneve-
HUM NaTONOMMYEeCcKNX NPOLLECCOB 3pUTENTbHOMN cucTembl venoseka // HpopmaumoH-
Hble npoueccol. 2003. T. 3. Ne. C. 114-122.

4. Eroposa T.C., lNony6buos K.B. Bnnanune sungeoguncnnes Ha 3putesibHble dyHK-
unm cnadoBmaawmx WwkonbHUKoB // HhopmaumoHHble npouecckl. 2003. T. 3. Ne 2.
C. 123-127.

5.  Kynbuumukmi C.B., Makcumos B.B., Makcumos I1.B., Jlemak M.C., BopoHuH J1.J1.
Koppensauua mexay napHbiMM OTBETAMW NOATBEPXKOAET HanuMune MnonoXUTENbHOW
achanTnyeckon obpaTHoOM CBA3M B LieHTparnbHbiX cuHancax // Joknagbl PAH. 2003. T.
389. Ne 4. C. 154-156.

6. JlanwwvH O.H., BopoHuos [.[l. YacTtoTHaa nepectponka TMMNaHanbHbIX opra-
HoB coBok (Noctuidae, Lepidoptera) // CeHcopHble cuctembl. 2003. T. 17. Ne 3. C.
223-230.

7. JlanwwvH [O.H., BopoHuos A.[l. YyBcTBUTENBHOCTL COBOK Enargia paleacea
Esp. (Lepidoptera, Noctuidae) k axonogobHeim ctumynam // JAH. 2003. T. 390. Ne4.
C. 565-567.
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8. Ilebepes [.C. KomnbioTepHas Moaenb CETUM KapSIMKOBbIX HEMPOHOB B LIEH-
TpanbHou cetyatke npumaToB // CeHcopHble cuctembl. 2003. T. 17. Ne 2. C. 91-106.
9. Makcumos [N.B. HenpeaycmoTpeHHble nonesHble CBOMCTBA, OBHaPY>KEHHbIE Y MO-
Aenu 3puTenbHOM accouMaTMBHOW MaMAaTM Ha MoauUUUpPYEMbIX CUMHancax, WUCXO4HO
npegHasHavaBLlencsa Ans 06bsacHeHnss achdekTa OpMEHTaLMOHHO-00YCOBEHHOIO LiBE-
ToBoro nocrnegenctaua (). — B kH.: Tpyabl MeXayHapoaHbIX HayYHO-TEXHUYECKUX KOH-
depeHumn «MHTennekTyaneHble cuctems (IEEE AIS'03)» n «MHTennekryansHbie CAINP
(CAD-2003)», Tom 1. M.: duamatnut, 2003. C. 597-602.
10. Makcumos I1.B. HenpegycMoTpeHHbIe NOME3HbIE CBOWCTBA, OOHAPYXEHHbIE Y MO-
Aenv 3puTenbHOM accouMaTMBHOW NaMATM Ha MOaUUUUPYEMbIX CUMHanNcax, WUCXOAHO
npegHasHavaBLlencs Ans o6bsacHeHnst ahdekTa OpMEHTaLMOHHO-00YCOBEHHOIO LiBE-
ToBoro nocnegenctans (Il). — B kH.: Tpyabl MexXayHapOAHbIX HAyYHO-TEXHUYECKMX KOH-
depeHumn «MHTennekTyaneHble cuctems (IEEE AIS'03)» n «MHTennekryansHbie CAINP
(CAD-2003)», Tom 2. M.: duamatnut, 2003. C. 359-362.
11.  TanoTnH A.K. BrnivaHue BpemeHn akcnosvumm Ha BocnpuaTue rnybuHbl B yc-
NOBUAX HEOAHO3Ha4yHOro 6GuHokynsipHoro cooteeTcTBUS // CeHCOpHble CUCTEMBI.
2003. T.17. Ne 4. C. 330-338.
12. lMopgyronbHukoBa T.A., HocoBa M.®. OueHka ypOBHS pa3BUTUA KpaTKOBPEMEH-
HOW 3pUTENBbHON NaMSATU Yy OOLIKOSIbHMKOB C HapyLUEHNAMN BUHOKYNSIPHOrO 3peHnsa //
HedexTonorus. 2003. Ne 1. C. 67-74.
13. lpoxopoe K.A., Hukonaesa [".}O., Nopgees C.A., Hukonaes [.I1., MawnHuH .11
KombuHauMoHHOEe paccesiHe cBeTa B OPUEHTUPOBAHHOM MONUITUIEHE: obracTb Ba-
NeHTHbIX konebanun rpynnbl CHy // PU3MKOXMMKSA NONMMEPOB: CUHTE3, CBOMCTBA U Npu-
MeHeHue. COopHUK Hay4HbIX TpyaoB. Beinyck 9. Teepb, 2003. C. 50-54.
14. Poxkosa [.W., MNManotnH A.K., PoanoHoBa E.N. BuHokynsipHoe 3putensHoe
HanpasrneHue: MmoanduKaumsa KoHuenumMm umknonuyeckoro rnasa // CeHcopHble cuc-
Tembl. 2003. T. 17. Ne 3. C. 214-222.
15. Vedenina V.Yu., Helversen O.v. Complex courtship in a bimodal grasshopper
hybrid zone // Behav. Ecol. Sociobiol. 2003. V. 54. P. 44-54.

In print

1. Jlebepes O.I., NloBeuknii A.B. Mogenb HEMPOHHOW CETU, UCMONb3YHOLWEN MUK-
POABMXXEHUA Na3 ONns BblOENeHUsi KOHTpacToB Ha u3obpaxeHuun // Brnoduaumka.
2003.

2. Makcumos B.B., Makcumos [1.B. 3putenbHaa accoumaTmBHas namsatb U 3d-
PeKkT opueHTaLMOoHHO-06yCnoBNeHHOro LBeToBoro nocnegencrsna // brnodumsmka.
2003.

3. Makcumosa E.M., bactakos B.A. dusmnonorna 3putenbHOro aHanusaTtopa. —
PykoBOACTBO K MPaKTUYECKMM 3aHATUSIM MO Kypcy (OM3MONOrMm XXUBOTHbLIX N YeroBe-
ka. M.: 3g-Bo MI'Y, 2003.

4. Poxkoa .., Tokapesa B.C., OrdnBoB B.B., bactakoB B.A. 'eomeTpunyeckune
3puUTenbHbIE UNIT3UN U MEeXaHN3Mbl KOHCTAHTHOCTU BOCNPUATUA pa3mepa y aeten //
CeHcopHble cuctembl. 2004.

5. Lebedev D.S. A Computational Model of the Midget Pathways in the Central
Primate Retina // UHdopmaumoHHble npouecchl. 2003.

6. Rodionova E.l., Revischin A.V., Pigarev |.N. Distant cortical locations of the
upper and lower quadrants represented by neurons with elongated and radially ori-
ented receptive fields // Exp. Brain Res.
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7. Rozhkova G.l., Podugolnikova T.A., Vasiljeva N.N. Visual acuity in 5-7 year old
children: individual variability and dependence on observation distance // Ophtalmic
and Physiological Optics. 2003.

Conference reports

1. NanwwvH O.H. OuHamuyeckasa nepectporika YaCTOTHOW XapaKTepUCTUKU CIyXO-
BOM CUCTEMbI HOYHbIX Yellyekpbinbix. // 3 koHdepeHuna "duaunonorusa criyxa n peun”,
nocesiweHHaa namatu vn. kopp. AH CCCP I. B. lNepwyHu. Cankt-lNeTtepbypr, 2003.
C. 25.

2.  Makcumos [1.B. 3putenbHas accoumatvBHas namMsiTb Ha MOAUMPUUMPYEMbIX
C/MHarncax Kak MHCTPYMEHT UCNpaBneHUs OMTUYECKUX UCKaxXeHun. — B kH.. dyHaa-
MEHTanbHble U KIIMHUYECKMEe acnekTbl MHTEerpaTMBHOW AeaTeribHocTM Mosra. M.:
MAKC lMpecc, 2003. C. 154-156.

3. Hwukonaes .M., boxkosa B.I., Hukonaes [.[1. Knactepusaums B LBETOBOM
NPOCTPAHCTBE Kak MeToq CerMeHTaumm n3obpaxeHus, NosTly4eHHOro C HENMMHENHOrO
ceHcopa. — B cbopHuke: "VIckycCTBEHHbIE MHTENNEKTyanbHble cuctembl" n "UHten-
nektyaneHble CAMP". Tpyabl mexayHapogHon koHdepeHumn IEEE AIS'03 n CAD-
2003. M.: U3-Bo dusnko-matematmnyeckom nutepatypsl, 2003. C. 314-320.

4. Hwukonaes [.I., Hukonaes T.I1. MayccoBckasa cnekTpanbHas Mogenb U eé oco-
6eHHOCTM B 3agave LBETOBOW KOHCTAHTHOCTU. — B cbopHuke: "MIckycCcTBEHHbIE MHTEN-
nektyanbHble cuctembl” 1 "MIHTennektyanbHole CAMP". Tpyabl MexayHapoaHOW KOH-
depeHuun IEEE AIS'03 n CAD-2003. M.: N3a-B0 ®Puanko-matemaTnyeckon nutepary-
pbl, 2003. C. 321-327.

5. Lebedev D.S. lllusory Brewster's colours and resolution in the red-green opponent
channel // Perception. 2003. V. 32. Suppl. P. 148.

6. Lemak M.S., Maximov V.V., Maximov P.V., Koulcitsky S.V., Voronin L.L. Evidence
for ephaptic feedback in mossy fiber-CA3 synapses: Positive correlation between paired
responses. — In: "The Neurosciences from Basic Research to Therapy" // Proceedings of
the 29th Goettingen Neurobiology Conference and the 5th Meeting of the German Neuro-
science Society 2003. Stuttgart: Georg Thieme Verlag, 2003. P. 784.

7. Maximova E.M., Vabishchevich A.P., Denisenko A.V., Maximov P.V., Orlov O.Yu.,
Maximov V.V. Directionally selective units in the goldfish retina: A colour-blind mechanism
driven by two spectral classes of cones. — In "The Neurosciences from Basic Research to
Therapy". Proceedings of the 29th Goettingen Neurobiology Conference and the 5th
Meeting of the German Neuroscience Society 2003. Stuttgart: Georg Thieme Verlag,
2003. P. 586-587.

8. Nikolaev D.P. Segmentation-based binarization method for color document im-
ages. — In proceedings: The 6th German-Russian Workshop "Pattern recognition and
image understanding" (OGRW-6). Novosibirsk, 2003. P. 190-193.

9. Podugolnikova T.A., Rozhkova G.l., Vasilieva N.N. Visual acuity at different
observation distances in children with normal vision and with amblyopia // 9th meet-
ing CVRS (Sweden, Goeteborg, 12-14 June 2003). Paper 1:3.

10. Rozhkova G.l., Tokareva V.S. Comparison of visual illusions in children and
adults // Perception. 2003. V. 32. Suppl. P. 87-88.

11. Rozhkova G.l., Tokareva V.S. Developmental changes of far vs. near visual
acuity and the concept of emmetropization // 9th meeting CVRS (Sweden, Goete-
borg, 12-14 June 2003). Paper VII:3.

12. Vedenina V.Y., Helversen O.v. Influence of the complex courtship on the fe-
male assortment and the number of matings in two grasshopper species of the Chor-
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thippus albomarginatus-group. // 9th Congress of European Society for Evolutionary
Biology (Leeds, England, 2003, August 18-24). P. 12.9.

13.  Vedenina V.Yu. Influence of the complex courtship song on the mating number
in the grasshopper females. // Proceedings of the VII East European Conference of
the International Society for Invertebrate Neurobiology, "Simpler nervous systems".
Russia. Kaliningrad, 2003. P. 110.

14.  Voronin L.L., Koulcitsky S.V., Lemak M.S., Maximov P.V., Maximov V.V. Posi-
tive correlation between paired responses suggests a novel type of communication:
Ephaptic feedback (EFB) in mossy fibre (MF)-CA3 synapses. — In "Brain Communi-
cation: Synaptic vs. Volume Transmission. Proceedings of the Satellite Symposium
to the 6th IBRO World Congress of Neuroscience". IEM ASCR, Prague, 2003. P. 57.

Patents and inventions

1. Tonybuos K.B., Munexun KO.M., bybpa A.M., loH4apos B.W., WWamwunHoBa
A.M. lNaTteHT Ha n3obpeteHne Ne 2214150, 2003. YCTponCTBO AN perncrpaumm no-
KaribHOW 3NEKTPOPETMHOrPamMMbl.

2. Tony6uos K.B., Oprnios O.10., WWurnHa H.A. MNaTteHT Ha nonesHyto moaenb Ne
31942. YCTpONCTBO AN AMarHOCTUKU NaToNOrmmn nyykoB 3putenbHoOro Hepsa. 2003 .

3. Tony6uos K.B., CodpoHos lN.[. NMNaTteHT Ha n3obpeteHne Ne 2196497. YcT-
POWCTBO A4S 4MarHOCTMKN NaTONOMn 3pUTENbHOM CUCTEMBI Y AETEN NO KPUTUYECKOM
yacTtoTe cnusHus mernbkaHun. AeT. Bronn. Ne 2 ot 20 aHBaps 2003 r.

4. Tony6uos K.B., CocdpoHos IN.[]., 3yesa M.B., LlaneHko WN.B., KymaH W.I"., LLn-
rmHa H.A., Xenno T.C. NateHT Ha n3obpeterHne Ne 22114150 ot 20 oktabpsa 2003 r.
YCTPONCTBO AS151 KOMMBbOTEPHOW AMarHOCTUKN OAHOCTOPOHHEN aTpOuUN 3pUTENbHbIX
HepBOB.

5. Tony6uos K.B., TpyHoB B.Il., Angy 3.A.-U., AkoBneB A.A. 3asiBka Ha [laTeHT
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