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J bm (b"dﬂ' 6. oﬁgmoﬁm(gd
0. 390 >Pgomols Labgamdols gobommmyool 06LbGodu@0, mdomolo

dowgdymos 5.07.2007

063560560  jomombgdo 8603g6gmmgsb Gmml  0Ms3sTmdgE GmEbom  @@-
3°60%3ms  Bg6J30m606985B0. Px@geBo Bomo FA@BLIMGE0, LogsGogEmE  bed-
(309mRgd> ATPsbgdol LsBgomgdom, Gmdmgdes bogmgdse Fgbfsgmomo 539636
Hamo  Lobdgdgoos @ Bmbsggdgdo Bsmo @gynmsGm@gmo  dgJsbobdgdols s
03gobgdgdol glsbgd momdol 5@ >@LgdMdL. bmpoghoo m@gsmgbBosto gsmomboo
(Mn™, Zn™, Ni**) sj@ogocigbmo M-ATPsbsb Fgbfsgmol Fgogpse ©opa06ps, G
30 Lgobd@sdl  Foddmowpgbl Mg-ATP  jmB3mgdbo, @oppsbsg BgGIg6damo
5JB0gmds  >@060T6gds  Fbmmeme  Ladgsjeom  s@yBo  Tgbsdsdobo m@gsmgb@osbo
35mombols  ©> Mg™  0s6556gdmdobsb. o306y, Gmd  Lbgspslbgs ombgdom
(Mn™, Zn®, Ni¥') sJ@ogodgdgmo M-ATPsbaco sJBogmdol  gedmgmgbolsmgols
S9G0gdgmos, ATP-036 Fgmadgdom, Mg™ LoXs@dy. sa@gmgg Fg@Bgmmo ofbs
Mg™-b  m3@odsmy@o 3063968M530gd0, GMIgmms  EEMLSE  SpBoBeHmo M-
ATP>bg60 5JBogmdgdo 3s5jLodsgg@os.

boggobdem Lodyggdo:  ATP-sbs, O35 4bG0sbo  gomombgdo, B90396¢ 9o
5JHogmds, 3sgboydals 0mbgdo, Lobsglu@o 3938@560L gMSJ309, goBmsygs

GOEbom  @m@obobdms  Gub3ombodgesBo  mAgsmgbGosko  dg@smgdo
36093690356 Am@l 0585Fmdgh. 0lobo Fgposh bmyogPmo gg@3gbEol ©s
30060l FgdoEygbamdodo,  dmbsfomgmdgh  gobage-swwygbom 3OM3Y-
bgddo, Jodoymo 43900l Fom3mJdbsls ©s 25793900 > ULbge. 0O go 96-
Bosbo  gsmombgdo  m@ys60bIols SYBOGSYo  Jmd3mbgbHgoos s dom
299y gxOgols ©s ™mAys60bTol Logmizbay ‘g9 gdgaos. Yx®gedo
domo B6L3mAF0, Logs@oyome, bm@E0gmEgds ATP5bgo0l LoDygoagdoo.
M@35@g6H0s60  jomombgdom siGogodgdgmo ATPsbgdo (M-ATPs%gd0), do-
G0msEsE, bsbobos 35JHgM0gddo, m9d3s s@LYdMBL dmbogdgdo dygdydfmg-
®9030  bopoghmo M-ATPsbol  (Cu-ATPsbs, Mn-ATPs%bs, Zn-ATPsbs, Ni-
ATP>bo) s@lgdmdol Bglobgd [5, 6, 8. M-ATPsbgso bogamagdop  Ygbfog-
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momos > 8mbs393900 Bomo  Agams@m@gmo  39Js60bgdols Qoii'gfg&;fm
Lgogdols glisbgd momgdol o@ s@lgdmdlL. mydas, 3bmdomos, @md olobo
3093908695056 P-Bo3ol ATPsbgools doibgl [7]. hggbls dogd bsbsbo ofbs,
o3 dgdgdfmgagdols Lobsgligm 393d@sbgddo  bmyog@mo m@gsmgbBosbo
gomombom (Mn*, Zn*, Ni*) 5JBogodgdgmo M-ATPsbsl sg@ogsgoolsmgols
S>30 b0,  SaMmgngg, Loobgndszom  sMm9To Mg** >@lgdmds  [6]. 5do-
B™3I>3, gg0bFogmgn beyog@n M-ATPsboby (Gmaym@oiss Mn-ATPsbs, Zn-
ATPos%bs, Ni-ATPs>bs) Mg® aogangbs.

3OLIY R IMIRIS0

3093505Ho0  3odm0ggbgdmms mgndo  go@msagol msgol Ggobol Lobsg-
bgo 393d@sbols BASJ30s, Gmgmoi doomgds 1,2-0,9 M Lsdo@mbols 96930
ool [3]. ool 3mb3EgbBGsEos olsbogmgdmes @mgmols dgmmeon [4],
bogm  sGsm@yobgmo  golbygmeo — dmogo3o®gdgmo  Bolgg-bgds@meyl
dgmmpom [1].

ATP-5b96 5JBomdsby gdbxgmmdon ggm3gbdols 3og@ ATP-oli ©sTo-
Lol aodmgmgomo  sGsm@sbgmo  golgm@ol  @smegbmdon  Jomoy@sd
3omoby LosmBo. M-ATPsbygdo sJ@ogmds olsbmg@gdmes bbgsmdom, @m-
dgmoi doowgdmes badgsjaom s@gdo Fglsdsdolo m@gsmgbBosbo gsmom-
6900l (Mn™, Zn™, Ni*") s6@lgdmdols ©5 sGo@lgdmdols 306md93d0, Lbgs
©sb5@hgbo 306mdgd0ls Igedogmdolsls (dglsdsdolo 3mb3gbd@sEools ATP oo
Mg2+, Tris-HCI1 20 mM, pH 7,7). 30930 9J39809d5@gdmes 33536 LEsGobHogn®
37 doggdsl.

mogobagomo ATP, Mg™, M*, M-ATP s Mg-ATP 306(3960@>300L 356
Lobwg®s bmdogmegdmnes M-ATP  3m33mglols s Mg-ATP 333 gdlols
©olmEosEool gmbliEebdgdols 360Tdgbganmdgdols gomgsmolifobgdom: Mg-ATP-
obsmgols Kg=0,0603 mM, Mn-ATP-olsmgols Kq4=10,0166 mM, Zn-ATP-olsmgols
K¢=0,0141 mM, boeom Ni-ATP-obsmgols Kg=0,0095 mM [2].

BIRIBIB0 RS 35M0 356603

Mn-ATPsbol, Zn-ATPsbols  ©s Ni-ATPobol  ggenggolol, g3ocggagls
gmgaols, badgsdzom s@9To Jglsdsdolo jmbiEgb@@siEool 3omols s ATP-
ol go®Es, Jgagysges dbmmme g@Hmo ombo Mn*, Zn**, Ni*") s 53 ombols
3m6396H®s300L  Logdome o GotasmBo  goMygageon  g9@mdgb@m
5JBogmdsl  (gbGogo 1) sEdmbbs, @M 53 0mbgdol  ©sFs@Ggoolisl
ATPsbg@0 sjBomds bygamol Gomos, Gs3 d0gmongdl, Gm3 LgdlEasgo @
>@ols Mg-ATP  3m33engdlo. M-ATPsbyg@o  ojBogmds dgobodbgds dbmeme
L@ g5d3om s@g80 Mg '-0bs s Bglsdsdolo 0mbgdol msbos@ligdmdolsl. 3
OOl 35700 Lodmgmagl, Gsegsh Lsdgsdgom s@g8o Mgl gyge-
6olsl, ATPsbHygdo  sgBogmds  sy3omgdmse  bygmolagsh  asblbgsggdgmo
06935, g0bsosb  39Pomdls Mg-ATPsbs.  dog@sd, Mg*-mob 9OmsE  g-
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bodsdobo M Pgygoboliol.  seaomo  ogl  oj@ogmdols do@gdol s iﬁ%‘iﬂf@“]#
BmoM0goe Fgz0lfogmon Ubgswolbgs m@gemygbBosbo gosmombon (Mn*, Zn*,
Ni*") >JBogomgdygmo  ATPsbgdols o3  gsmombgdom  sgBogsEools  bafoanls.
335bmsb, M-ATPsbg@mo 5JGogmds 50060T6gds Fbomme  msgolbyggsa ATP-
056 (ATPp) Ygpodmgdom, msgolyggsmo Mg (Mg™) Loko@dolbal. s80@md,
Bgg0LFogmgn Mg>-ol 306396@®5305bg M-ATPsbygdo sBogmdols ©sdm jo-
©gdgmgds, Mg-ATPols s Fgbsdsdolo M*-L (Mn*, Zn*, Ni*") 84w8ogo
306(396GG5G00bsl. Yg@bgge  0d6s Mn*, Zn®* ©s Ni¥' @3@odsmu@o  gemb-
396@®s@ogdo (IMn*'] = 0,003 mM; [Zn*"(] = 0,0008 mM; [Ni*'] = 0,001mM, bmge
[Mg-ATP] = 1 mM).

3bdogno 1

ATP-5b960 5JBogmdol s8m3opgdamgds
bbgopalbbgs m@gomgb@osbo gsmombols 30mb6396@@S305bg

300060 | 3063gbBMSE0s, MM | ATP-5bg@o sJHogmds, 338me P/l 3y oms

Mn?* 0,288 — 0,576 0,300 + 0,300 — 0,150 + 0,600
Zn* 0,266 — 0,531 0,300 + 0,600 — 0,150 + 0,479
Ni** 0,022 - 0,044 0,502 + 0,300 — 0,451+ 1,352

J30dmm  do@sbom  Ly@omby (by@. 1) Fo@dmoygbomos Mn-ATPsbe@o,
Zn-ATPs>bgdo s Ni-ATPsbg@o sj@ogmdols ©odmgowgdamgds Mg** 30b-
(396@G53E05by, Mg-ATP-ols o ‘Yglodsdolso M** dgedogo  3mb3gbBMs3E0gd0ls
EAOmL. GeaomaE bydsmnowsh hsbl, bsdogg dgdmbggasdo 3oyl goshbos
bo@olgdg@o gmads. gg@dmp, Mgl 50033998 30b396HMs308y  swo-
6036965 M-ATPsbygdo  s@ogmdols 950 9ds, bmgm Mg%-b 306396 ®>300l
F93pmdo bAEOLSL sfBogmds 3300 ds. s@bodbgmo oM ogdgmadgdols
Yufogmol ggaoe  g@bggm of6s Mg M3@0dsga®o  3mb3gbGMS300,
Omdmol  EAmbsg  dglbsdsdobo M-ATPsbg@o  of@ogmds  dsjlodsgng@os,
39®dme: Mn-ATPsbobomgol — 0,4 mM, Zn-ATPsbolomgol — 0,3 mM bmenem
Ni-ATPsbolbmgols — 0,5 mM. bps  s@060d6ml, @md v=f(Mg*") ©53m-
3090 Yool SLgmo Fm@ds (s@dsgomo s Es@Isgsmo Pdbgdols s@lgdmds)
930 gogE0, o8 5@dlogdsMmolo J0@mdss 0dol EsbLIF oG dmsE, H®I
>@b0B6gao M-ATPsbgdo ofomdmgdgh Mg™ -l @@sbL3mm@l, Gowysbss, my
ATPsBgdo  ofo@dmgdgb Gmgeody  ombols BOBL3MOEL, 35To6  ATPsbols
030bmds 53 0mbolowdo  gbrs ogml  smomo, bomm  GmEs  gowodebs
Jnog®eygds, dolo 0golbmds  33009ds, @53 30693039050 aodmobo@gds
0mbol Esdogo  Jmb3gbB@s300lLsL  sJBogmdals Fo@gdom, bmmm  Jomsmo
3m6396@GS300lsL —  jagdom.  myd3s, v = f(Mg*") 300l bamoligd®o
BomEds Fgodmgds 0doms3 0gol gobdo@mdgdgmo, Gm3 M-ATPsbgdo, olggg
Goa06i  Na,K-ATP-sbs, Mg-l@odgmomgdgmo  ATPsbgdos o> Mg -l
5353300 9ds, Na,K-ATP->bols  lgoglow, bpgds Lygdl@mdod e 96563
Lfomge sdodmd, wsdsmo  3mb3gbE@szoolsl Mg ofgagl  sd@ogszosl,
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bomn  dspsmo 3mbagbB@s3o0lsl,  LydlE®s@msb 30649096000 Laoam,
0bd0doEosl. 30l aobo@ygggon Logodms Fgdamdo jgmaggdo.

v
U@, 1. bbgspslbgs O35 96@0560

3>00mboo  sgHogodgdnmo  ATPsbydo
6 3 (Mn-ATPs>%s, Zn-ATPsbs @ Ni-ATPsbs)
5JH0gmd0l  ©sImgogdumads Mg**-ols
1 3639600530509 Mg-ATP-0ls s MZ-ols
44 Fge80g0  3mbagbd@sG00LsL  ([Mg-ATP] =
1 mM; [Mn**]=0,003 mM; [Zn*"]=0,0008
2 mM; [Ni*']=0,00 mM). 1 — Zn-ATP-
24 SHg@o  5JHogmdol  ©sdmgogdigmgds
Mg*'-ls 3m6396@G>300by; 2 —  Mn-
ATPsbg@o  5JBogmdol  ©sdmgogde-
: . @gds Mg*-1s 3mb39bB@S305by; 3 — Ni-
0 02 04 06 ATPsbg@o  5JHogmdol  ©sdmgoegda-
{Mg] @gds Mg*'-ls 3M6396H@S305by.

23@0g5@, Mn-ATPsbob, Zn-ATPsbol @s Ni-ATPsbol bygdlp@sgl §om-
3050396l Mg-ATP  j0d3ggdlo, @oppobo Bghdghdygmo sdBogmds  swmo-
608bgds dbemgmm 35806, GOgbs LoBgsdkom s@gdo sopomo o3l gbso-
5580b0  @gegbBHos6o  gomombgdoli  (Mn*, Zn™ s Ni*) w5 Mg-ols
05655@1gdmdsl.  M-ATPsbydo 5JBogmdgdols Mg2+¢—b 3m6396(M>300by
©odmgoEadgmadol  gbfogmol  Bgogasm  Eowyobos, G®I >0b08bygeno
ATPsbg@0 5JB0gmdgools aadmgagbolomgols syomgdgmos Mg -l Logomdg,
ATProsb  grodgoom. s3hgogg, Lbgowsbbgs M-ATPsbslsmgols Bg@hgmamo
0dbs  m3Godomy@o  3mb3gbGH@sz0s,  GM3ols EAOmbsg  M-ATPsbyg@o
5JBogmds 3sJlbodsayg@os.
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BJIMSTHUE Mn** HA HEKOTOPBIE AT®-A3BI,
AKTUBUPOBAHHBIE JBYXBAJIEHTHBIMHA KATHOHAMM

Y. Hozaose, H. Apymunosa

HUucturyT pusnonorun um. U.C. Bepurausunu, Tounucu

PE3IOME

JIByXBaJleHTHbIE KaTHOHBI MIPAIOT BAXHYIO POJIb B KH3HEAEATEILHOCTH OpraHM3MoB. MX
TPaHCTIOPT B OPraHU3Me OCYIIECTBIAETCS, N0-BUaAMMOMY, AT®da3aMu, KOTOpbIE SABJISIOTCA MEHee
M3YYCHHBIMH (DEPMEHTHBIMM CHCTEMAaMM M CBEICHWH 00 HMX pEryJATOPHBIX MEXaHM3MaX M
CBOMCTBAX, MouTH HET. MccnenoBannem M-AT®a3bl, aKTHBUPOBAHHOii HEKOTOPBIMH JIBYXBANIEHT-
HpIMM MoHamu (Mn®*, Zn?', Ni%"), YCTAHOBJIEHO, YTO MX CYOGCTpaToM siBisieTcss KoMIuleke Mg-
AT®, nockosbKy (epMEeHTHAs aKTHBHOCTH OTMEUAETCS JIMILIb [PH COBMECTHOM HATMYMH B Cpe/e
COOTBETCTBYIOLIErO ABYXBAJIEHTHOTO KaTHOHA 1 Mg”". YCTaHOBIICHO, YTO /U1 BbISBIEHUS AKTHB-
HOocTH M-AT®a3Hoi aKTUBHOCTH, MOCJE aKTUBALUK pa3IMYHbIMU MOHAMHU (an*, Zn”, Ni2+)A
HEoOXONIMM CPaBHHTENbHbIH M36bITOK Mg o cpaBHenmio AT. [MonoGpanbl 6blIH, TaK Ke Or-
TUMaJIbHbIE KOHLEHTPALMK Mgz*, MPH KOTOPBIX YKa3aHHast akTHBHOCTb M-AT®a3bl MakcHMalibHa.

INFLUENCE OF Mg** ON SOME ATP-ASES
ACTIVATED WITH DIVALENT CATIONS

E. Nozadze, N. Arutinova
L. Beritashvili Institute of Physiology, Tbilisi

SUMMARY

Divalent cations play an important role in the functioning of live organisms. Their transport in
the cell presumably is fulfilled by means of ATPases, which are less studied enzyme systems and
there are almost no data on their regulatory mechanisms and properties. In result of study of M-
ATPase activated by some divalent cations (Mn**, Zn**, Ni*") it has been established that Mg-ATP
complex appears to be their substrate, as enzyme activity is observed only at co-existence of
divalent cations and Mg®" in reaction medium. It has been established that in order to reveal
activity of M-ATPase activated by different ions (Mn*, Zn*, Ni*"), the abundance of Mg?", as
compared to ATP, is necessary. Also, optimal concentrations of Mg** were chosen, during which
the mentioned M-ATPase activity was maximal.
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Feature integration is one of the most hotly debated subjects in the cognitive and
neurosciences [15]. Recently, using a vernier task, we have shown [11] that, if a vernier is
followed by an anti-vernier, the both verniers are fused, i.e. only one vernier is perceived. Its
perceived offset is dominated by the anti-vernier. Surprisingly, when vernier and anti-
vernier are followed by a masking grating, a reversal of dominance occurs, i.e. now the first
vernier dominates. Hence, feature fusion depends on complex temporal integration
processes. Here, we extended these findings to the orientation domain.

Key words: Backward masking, feature binding, orientation discrimination

The individual features of an object, such as its luminance, colour and motion, are
processed in parallel in separate parts of the brain. A mechanism is required to bind these
features into a unified percept. The necessity of such a mechanism is unquestioned yet its
nature is largely unknown and a subject of heated debate [14].

Psychophysical experiments investigating the integration of features rely on two
paradigms in which features of one object are either incorrectly bound to another object
or in which features of two distinct objects are fused into a single percept. The former
effect is in operation when subjects incorrectly perceive one letter in the colour of a
nearby letter (illusory conjunctions [15, 16]; Treisman uses the noun feature
“integration”). The latter, feature fusion, occurs, for example, when a red disc is rapidly
followed by a green disc. Only one disc is perceived appearing as yellow one [7, see also
3; 6]. Hence, in feature fusion features within one visual dimension, such as colour, are
combined over time, while feature binding denotes the attachment of features across
domains. Analogously, when a vernier is followed by its anti-vernier the anti-vernier
dominates performance. If, however, gratings composed of 5 or 25 elements are
presented, the first vernier dominates. This reversal of dominance shows that stimuli are
not processed independently in the sequence of appearance. Moreover, dominance
depends also on the spatial layout of the subsequent grating. Hence, feature fusion can not
be explained by simple, local mechanisms [11]. Here the question arises whether the
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results hold only for vernier stimuli or reflect a more general processing. For this réason.””
we tested feature fusion with an orientation discrimination task here.

MATERIAL AND METHODS

2.1. General paradigm

Stimuli were displayed on an analog monitor (Tektronix 608 or on a HP 1334 A) con-
trolled by a Power Macintosh computer via fast 16 bit D/A converters (1 MHz pixel rate).
Two lines with opposite oblique orientation from the vertical were presented one im-
mediately following the other (Fig. 1). Presentation times ranged between 10 and 20 ms,
depending on observer. In all conditions, except one, a 300 ms mask immediately followed the
lines (Fig. 1b-f). The length of the lines was 20°. Lines were presented at the center of the
screen where the mask was centered, too (see Fig. 1). The refresh rate was 100 Hz.

The luminance of the stimuli was approximately 80 cd/m” Subjects observed the
stimuli from a distance of 2 m in a room dimly illuminated by a background light (around
0.5 Ix). Before stimulus presentation began, a fixation dot was presented at the middle of
the screen and four markers were shown at the corners of the monitor.

2.2. Observers

We tested five observers in six conditions. All observers had normal or corrected to-
normal visual acuity. After signing a consent form, visual acuity was determined by
means of the Freiburg visual acuity test [1]. To participate in the experiments subjects had
to reach a value of 1.0 (corresponding to a visual acuity of 20/20) in this test, in at least
for one eye.

2.3. Masks

In all experiments, a line tilted in one direction was followed by a second line tilted in
the opposite direction. These two lines were:

a) presented without mask or immediately;

b) followed by a single straight line mask;

c) followed by a 25 element grating;

d) followed by a 24 element grating (the central grating element was removed);

e) followed by a light mask;

f) followed by a 3 element mask.

Presentation time of lines ranged between 10-20 ms, depending on the subjects’
temporal vision. All masks were presented for 300 ms. The spacing between grating
elements was 3.33". Subjects were asked to indicate the orientation of the perceived line.
Performance was determined as the percentage of correct responses related to the first
line. Hence, if performance was below 50%, performance was dominated by the second
line. Performance above 50% indicates dominance of the first line. No error feedback was

iven.
- Each condition was measured twice for every subject. Conditions were randomized
across subjects. The order of measurements in the second run was opposite to that of the
first run to compensate at least partially for learning effects. Experiments were run in
blocks of 80 presentations. To prevent tiring of the observers, no session lasted longer
than 20 blocks or exceeded 2 h.
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100 Fig. 1. In all experiments,:a=line
9o W 5 observers tilted one direction is followed by a
8.8 second line tilted in the opposite
5;’: direction. (a) Without any mask,
5 only a single line is perceived.
[a] Subjects indicate the perceived

orientation. (b) A single straight line
follows the preceding two oriented
lines. Subjectively, only a single,
almost straight, line is perceived. (c)
Grating of 25 elements (only nine are
shown). Subjectively, a single line is
superimposed on the  grating
appearing wider and brighter than

Dominance
second line

= 5 o g o e the grating elements (shine-through).

4 8 '§: E g 8 The length of grating elements is 20'

E g E g = g (arc min). The horizontal spacing

& k| 5 2 é between elements is 3.33. (d)

| g Metacontrast mask. A 24 element

= grating follows as in (c) except that

0-20ms |\ |\ \ \ \ \ the central grating element is

removed and a single faint line is
perceived.  (e)  Light  mask.

20-40ms [/ / / I | Subjectively, a single line is
perceived embedded into a light
field. (f) If th k ists of th

40-3¢0ms | LI HIEHIN R s e

vertical lines, only the grating is

perceived. However, it appears tilted

cel in the direction of the first line

Peemy il ””‘”” T \ \\\ (feature inheritance). The lines

d. < £ remain largely invisible. Results:

Performance above 50% indicates

dominance of the first presented line, performance below 50% dominance of the second line.

Without mask the second line dominates while no clear dominance occurs for a single following

line. For all spatially extended masks, the first line prevails. Hence, dominance depends on the

spatial layout of the mask. Note, that the metacontrast mask (d) does not cover the preceding lines
(a). The shine-through mask (c) contains the single line (b).

a. b. c.

RESULTS AND DISCUSSION

In the first condition, subjectively, only a single line is perceived, the orientation of which is
dominated by the line presented second (Fig. la; see also 6). If a single straight line follows the
two preceding lines, neither orientation is clearly dominant. As in the first condition, only a
single line is seen (Fig. 1b). In the third condition, a grating with 25 elements follows the two
preceding lines. The resulting shine-through percept is a single line superimposed on the grating
[9]. Now the first line dominates performance (Fig. 1c). In the fourth (metacocontrast)
condition, the 25 element mask is modified by removing the centre line. The observer perceives
a single, faint line in the centre gap with the orientation of the first line dominating (Fig. 1d).
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Also with the light mask; i.e. without a spatially structured mask, dominance réversss”
(Fig. le). In this condition one line is perceived, embedded in a field of light, resembling
the percept of a single line in the first and in the shine-through condition. Hence, both the
unstructured light mask and the aligned grating mask can change the perceived
orientation of the preceding lines — even though these masks do not reveal any bias
towards one of the orientations.

Likewise, the single-line and the shine-through conditions share the same local
properties. However, performance differs qualitatively: dominance can be reversed
(metacontrast vs. no mask) or occurs for only one mask (shine-through vs. single line).
Therefore, dominance cannot be explained by a spatially local fusion mechanism, but
rather depends on complex spatial and temporal characteristics.

Holcombe and Cavanagh (2001) showed that local detectors for combinations of
features, such as color and orientation, exist already in the early stages of visual
processing [10]. Discrimination of feature combinations is better when the two features
are presented at the same rather than at two locations. Our results show not only that
sophisticated local detectors exist but extend these results by demonstrating that
neighboring elements can bias perception even for features these neighbors do not
contain. Subsequently displayed elements are treated differently depending on the spatio-
temporal structure of the whole stimulus sequence. Therefore, our results contribute also
strongly to the understanding of backward masking [11-13].

Having established that feature fusion is not only local, it is reasonable to ask how
feature fusion relates to feature binding. In the feature inheritance condition, the two lines
with opposite orientation are followed by a 3-element mask (Fig. 1f). The lines preceding
the grating are not themselves visible. However, the entire grating is perceived as
oriented. Though the first line dominates in this condition, it is worth noting that in the
feature inheritance condition the fused orientations of the verniers are bound to the
grating. Therefore, the inheritance effect shows that features can be freed from their
objects and can be bound to different spatial positions as in illusory conjunctions (for
details see 14). Our feature inheritance results (Fig. 1f) are in good agreement with the
finding that the orientation of a single Gabor can be bound to a whole array of
surrounding Gabors presented simultaneously [15]. In this study the single Gabor remains
invisible because of crowding, analogous to the backward masking used in our study.

As these results make clear, feature fusion and binding cannot be explained by simple,
local mechanisms. Future explanations of these processes must forgo the conventional
recourse to integrating independent basic filter outputs, and instead attempt to accurately
capture a series of sophisticated detectors strongly interacting with each other.
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CJIMSTHUE 3PUTEJIBHBIX ITIPU3HAKOB
B 3AJTAYAX JUCKPUMUHALIAN OPUEHTALNI

M. Pounuweunu, E. UYkonua*, A. Bpano**, M. I'epyoz***

Uuctutyr ¢usuonoruu um. . C. Bepuramuny, Tounucy, I'pysus; * [ocynapcTBeHHBI
MefMUMHCKUI uHeTuTyT, TOumuch, I'pysus; ** LIeHTp Ncuxuatpud W M[CHXOTeparuu,
Bpemen, lepmanns; *** denepaibhblii TexHonornueckuit MHCTUTYT , JlosanHa, LlBeiiuapus

PE3IOME

IpoGnemMa MHTErpalyMu 3pUTEbHBIX NPU3HAKOB NMPUHAMIEKHT K HUCTYy HauGomee 06CyxK-
naeMbIX mpobieM B obnactu HeiipoHayk. B 3amauax ¢ MCMOJb30BaHMEM CTHMYJIOB BepHbe Mbl
[I0Ka3aJIy, YTO €ciy BCJE/ 3a CTUMYJoM BepHbe mpelbsBiseTcs aHTH-BepHbe, To 06a cTumyna
CJIMBAIOTCA, ¥ BOCTIPUHUMAETCS TOJILKO OMH CTUMYIL. B 3TOM cilyuae NOMMHHMpYET aHTH-BepHbe.
HeoXHIaHHO 0OKa3aoCh, YTO €ciy nocie BepHbe n aHTH-BepHbe NpeabABIAETCS MacKUpyroLuas
pelleTka, TO MPOMCXOAMT PeBEPCHPOBAHME IOMMHAHTHOCTH, T.€. HaYMHaeT npeobnanats BepHbe
[11]. CnenoBatenbHO, CIMSHUE 3PUTENBHBIX MPU3HAKOB 3aBUCUT OT KOMILICKCHBIX BPEMEHHBIX
MHTErPalMOHHBIX MPOLECOB. B HacTosmel paGote 3TOT (eHOMEH M3yueH B 3ajayax AMCKpH-
MHHALUK OPHEHTALMH.
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BJIMSTHUE CTPECCA HA YMCTBEHHOE PA3BUTHUE JETEW BEKEHIIEB

K. Tyxaweunu, @. Kananoapuweunu, H. Mumazeéapus, B. Bepuwisunu,
E. Ab3uanuose

TOunucckuii rocy1apcTBeHHbIN MEAMLMHCKNH YHUBEPCUTET

PE3IOME

Bbljio M3y4€HO YMCTBEHHOE Pa3BUTHE JETel JIMLL, BHIHYXKIEHHO MepeMelleHHbIX u3 Abxasuu,
poxaeHHbIX B 1992, 1993 n 1994 ronax u yMCTBEHHOE pasBUTHE JAeTeil, poxaeHHbIX B TOumucu B
Te e rojibl. B0 yCTaHOBIIEHO, YTO UMCIIO HETel ¢ OTCTABAHUEM YMCTBEHHOIO Pa3sBUTHs CPENH
neteii 6exeHueB — 63 (3,9%) — B nATh pa3 GoJblle YKCia JeTell ¢ JaHHBIM CUMIITOMOM CPEaM MX
TOMIMCCKUX poBecHUKOB — 12 (0,5%).

B 1aHHbI MOMEHT, PEIIAIOLLYIO POJIb CHITPAIO BbI3BAHHOE BOMHON XPOHHYECKOE CTPECCOBOE
COCTOSIHME, KOTOPOE OTPULATENbHO MOBJUANO Ha OGepeMEHHBIX JKEHUIMH M BHYTPUYTPOOHBIH
mwioa. BripoueMm, He MeHee BaxkHa U ceMeliHas aTMocdepa B CeMbsX OEKEHLEB.

Kaxapiit 4-if peGeHOK, MoObLIBAaBLIMK B 30HE BOEHHOrO KOH(JIMKTA, WCMBITAl TPYIHOCTH
peajantaluMy B HOBBIX MECTaxX MNPOXKMBAHMA, YTO BBIPAXKAETCS MHOrooGpashMeM MCHXOCOMa-
THYECKHX U HEBPOJIOTHUECKHUX Xano0.



228

STRESS INFLUENCE ON MENTAL DEVELOPMENT OF
CHILDREN OF REFUGEES

K. Tukhashvili, F. Kalandarishvili, N. Mitagvaria, V. Berishvili, E. Abzianidze

Tbilisi State Medical University

SUMMARY

Mental development of children born in 1992, 1993 and 1994 in forcibly displaced people from
Abkhazia and the children born in the same years in Tbilisi, has been studied. It was clear that
number 63 (3,9%) of children with mental defects in the displaced fivefold exceeds the number —
12 (0,5%) — of children of the same age with the above symptom, residing in Tbilisi.

At present, chronic stress situation caused by war played a decisive role, which negatively
influenced both pregnant women and their prenatal babies. Though most important is atmosphere
in the families of the refugees.

Every fourth child from the conflict zone, experienced re-adaptation difficulties in new places
of residence, and it is expressed by varieties of psycho-somatic and neurological complaints.
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U3YYEHUE BIIMSAHUA SJIEKTPHYECKOI' O PA3IPAKEHUSI YEPHOM
CYBCTAHIIMUA X XBOCTATOTI'O SI/IPA HA HEWPOHHYIO AKTUBHOCTh
IEHTPAJIBHOI'O CEPOI'O BEIIECTBA BO BPEMSI OCYIIECTBJIEHUSI
HOIMIENTABHOI'O PE@JIEKCA

TI. Tkemanaosze, M. I{azapenu, B. Bepuweunu, T./Tazuosze, I T ypuyxas,
H. ITupyxenanu, E. A63uanuoze

Hucrntyr dusuonornn um. M.C. Bepurawsuin, Tounncn; TOHIMCCKHI rocyaapeTBeHHbI
MEMLMHCKHIT YHHBEPCHTET

PE3IOME

Ha Gesnibix Kpbicax, B yCIOBUAX XPOHMYECKOTO IKCIIEPUMEHTA, T0KA3aHO, UTO JJIEKTpHYECKas
CTUMYJIALMSA YepHOH cyGcranuuu (YC) W XBOCTATOro sinpa BhI3bIBAET aKTHBALMIO “off’ W
TOpPMOXEHHE “‘On” HeHpOHOB LEeHTpaibHOro ceporo semectBa (LICB), a Takke YBEJIMYEHHe
CKPBITOrO Meprofa pediekca MOAHATHA XBOCTA. BBeaeHue 5 MI/KT alKONpUAA, aHTArOHKMCTA
RO(aMUHEPTUYECKUX ~PELENTOPOB, yMEHBIIAET AHTHHOLMLENTHBHBIH KT  pasapaxeHus
4epHoii cyOcTanumnu. Beeaenne napinogena (0,1-1,0 Mr/kr), kak ¥ HHbeKLHS Mop¢uHa (2-4 Mr/kr),
BBI3BIBACT 11030-3aBUCHMOE yBEJIMUECHHE JIATEHTHOTO TMEPHOJA HOLMUENTHBHOrO pedriekca.
Tonnoporosoe anexrpudeckoe pasupaxerne UC Ha okHe BBeEHMs CyGaHAILIeTHUECKOH 103bI
Mop¢una (0,5-1,0 Mr/kr) BbI3bIBaeT noTeHUMpoBaHUe pdekTa mopduHa. I[Tpeanonaraercs, 4to
aHTHHOLWMUENTUBHOE AeficTBre YC Ha HOUMUENTUBHYIO adepeHTaLMIO OCYILECTBISETCS B3ANMO-
JeHCTBHEM OMHUATHOM 1 10(haMUHEPTHYECKOH cHCTeM.
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INFLUENCE OF ELECTRICAL STIMULATION OF SUBSTANTIA NIGRA‘VA D :
NUCLEUS CAUDATUS ON NEURONAL ACTIVITY OF CENTRAL GRAY
MATTER DURING PERFORMANCE OF NOCICEPTIVE REFLEX

T. Tkemaladze, M. Tsagareli, V. Berishvili, T. Lagidze, G. Gurtskaia,
N. Pirtskhelani, E. Abzianidze

L. Beritashvili Institute of Physiology, Tbilisi; Tbilisi State Medical University

SUMMARY

In chronic experiments on albino rats it was shown that electrical stimulation of substantia
nigra (SN) and nucleus caudatus induces activation of the “off” neurons and inhibition of “on”
neurons of the central gray matter (CGM); the latency of the tail-flick reflex was increased as well.
After injection of alkoprid, the antagonist of dopaminergic receptor, the antinocicptive effect
induced by stimulation of SN decreased. Injection of parlodel (0.1-1.0 mg/kg), as well as of
morphine (2-4 mg/kg) increased latent period of nociceptive reflex in a dose-dependent manner.
Subthreshold electrical stimulation of SN against a background of subanalgetic dose of morphine
(0.5-1.0 mg/kg) induced potentiation of morphine’s effect. Antinociceptive effect of SN on
nociceptive afferentation must be accomplished through interaction of opiate and dopaminergic
systems.
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BJIMSIHUE SKCIIEPUMEHTAJIbHOM UIIEMUW/PENEP®Y3HOHHBIX * 1110

MOBPEJKIEHIIA MUOKAPJA HA PUTM CEP/IIIA 1 KOHUEHTPALIIO
TPOITOHHUHA I B KPOBU

T. Younaea, H. Mecpenaose, M. [Incanzagaose, H. Xooenu, 3. Yxauoze

MHCTUTYT MOCTAMNIOMHOrO 06pa3oBaHus W HENpPepbIBHOTO MPOdecCHOHATLHOrO pa3BUTHS
TGunmncckoro rocy1apcTBEHHOrO MEAMLMHCKOrO yHUBepcuTeTa, TommmcH; Hucruryt mopdo-
joruu uM. A. Haruwsunu, Tounucu

PE3IOME

B octpoii cranun pasutns undakra muokapaa (MM) dopmupyercs ouar MOBPEXAEHUA 110
MeXaHu3My nuemus/penepdysus (M/P), koTopslit XapakTepusyeTcs Kak MOP(OJIOrHIECKOH, TaK
(YHKUHOHANLHOH TeTepPOreHHOCTBI0. B ouare KoaryJsLOHHOTO HEKPO3a BCTPEYAIOTCs ArloNTo3,
CTaHMHT, rubEpHALWs, NPUYHHON KOTOPON ABJISETCS He TONBKO HIIEMHS, HO M perepdysus.
Lenbio Hawiero nccen0BaHus ABNANOCH M3yUeHUE BIMSHHS SKCIIEPUMEHTATBHOTrO M/P moBpesk-
JeHsl MUOKap/la Ha PUTM CepAla U KOHUeHTpauuio Tpononuta I (Tn I) kposu.

Hccnenosanbl 20 KpomkoB nopob! wuHIMA ( 2,5-3,0 Kkr). JKHBOTHBIE GbLiK pasJieJieHbl Ha
2 rpynnel v 4 noarpynmel (10 5 kuBOTHEIX). B I rpynne Gbuia cosmana moaens UM myTeM
NEPEBA3KH JIEBOM KOpOHapHO# aprepuu (2 u 6 yacos). Bo Il rpynne, Ha 2-if u 6-if yac skcrie-
PHMEHTa MOJIEIMPOBATH penepdy3uio Miuokapaa. JKUBOTHbIE HAXOAMIHUCH MOX KAPAHOMOHHTOP-
HbIM HabuoeHreM. B kpoBu onpesesnsics yposens Tnl.

[locne 1 vaca penepdysuu, Bo 11 rpynne, no cpasnenuit I, konuentpauns Tnl Gbuta Gonbie,
KaK rocie 2-X, Tak ¥ nocie 6 yacos. Takke, B 3TMX IPyNNax BbIABHINCH Gojiee ry6okue DK
M3MEHEHUs (IyJbC, PHTM), XOTA CTENeHb HAPYIIEHUS CEPAEUHOTr0 PHTMA W [OKa3aTelH
KxoHuenTpawyu Tnl Gbuin Goltee BhICOKHE TOCTE 6 U HILIEMHH C TIOCeYIOWeH perepdy3ueii.

Ipu penepdysuu ycyryGnsercs MoBpexaeHHEe CepAeUHON MBILILbI, 0COGEHHO B YCIIOBUSX
AnnTenbHOM Muwemnd 1 penepdysnu. Bumecte ¢ Tem, konuentpauus Tnl Gonee 10CTOBepHO
0TOOpaXkaeT TAKECTh NOBPEXK ACHNS, YeM AMHAMUKA MOTEHIMANA OBpeKAeHNs Ha DK,

INFLUENCE OF EXPERIMENTAL ISCHEMIA/REPERFUSION INJURY
ON CARDIAC RHYTHM AND BLOOD TROPONIN I CONCENTRATION

T. Ubilava, I. Megreladze, M. Jangavadze, N. Khodeli, Z. Chkhaidze

Institute of Postdiploma Medical Training and Continuous Medical Education at Tbilisi State
Medical University; A. Natishvili Institute of Morphology, Tbilisi

SUMMARY

In the acute stage of myocardial infarction (m/i) focus of injury is formed by
ischemia/reperfusion mechanism, which is characterized by morphological and functional
heterogeneity. There are different cell injury types in the same infarct focus — coagulation necrosis,
apoptosis, stunning and hibernation, which are caused not only by ischemia but by reperfusion as
well. The goal of study was elucidation of influence of experimental ischemia/reperfusion injury
on cardiac rhythm and blood troponin I (Tpl) concentration.
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Twenty adult rabbits (2.5-3.0 kg) were used in experiments. They were divided into two groups
and four subgroups (5-5 animals in each). In group I experimental design of m/i was performed by
proximal ligation of left coronary artery (2-6 hours). In group II on the 2" and 6™ hour ligature
was removed — reperfusion lasted 1 hour. The animals were under the ECG monitoring and Tnl
was eavaluated in the blood.

In group II Tnl concentration after reperfusion was higher than in group I. In group Il ECG
data were worsened (rhythm and heart rate). However these changes were more apparent during
reperfusion after 6 hour ischemia.

The data obtained confirm enhancement of myocardial injury during reperfusion, particularly
during reperfusion after long term ischemia. At the same time, Tnl concentration was better
marker of cardiomyocyte injury than dynamic of the injury potential (S-T) on ECG.
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HEPBHBIE BOJIOKHA ITYJIBIIBI M UX JEMHUEJIUHU3ALAST
TP OCTPOM IIYJIBIIUTE

I'. Ilapynasa, I'. Hmepnuweunu

['py3uHckuit ynuBepcurtet umenu Jlasuaa Armaienedenu, Tounmucu

PE3IOME

HepBHble BOMOKHA MpH OCTPOM MYJbMHUTE M3-32 THUCTO-MOP(HONOTHYECKMX HM3MEHEHMI
TNPETEPNeBaOT AEMHUENTMHU3ALMIO, YTO O0YCNaBIMBAET BOCTIPUATHE YEJIOBEKOM GOJNEBOrO OLLy-
LieHUs. B HEPBHOM BOJIOKHE MPOMCXOMAT JEreHepaTUBHbIE M3MEHEHHUs, BO3PacTaHUE aprupo-
(GunbHOCTH, BBISBIEHHE OKCH(MIBHBIX YACTHL, YTO, B KOHEYHOM CUETE, MEUIAET MPOBEIEHUIO
HEPBHOIO MMIyjbca. M3-32 MaTonOrMyeckoro mnpouecca, MPOUCXOAUT AEMMENUHU3ALMA U
OOHa)XeHHe HEPBHOTO BOJIOKHA, UTO MOBBIMIAET MACCHBHOE MPOHMKHOBEHHE HOHOB HATPHUA uepe3
MeMOpaHy M MHUUMMPYET Bo3OYyxaeHue. [Ipn MHMUMALMK GONEBOr0O CHHAPOMA, TJIABHYIO POIb
UrpaioT Ba hakTopa: IeMUETNHN3ALMS HEPBHBIX BOJIOKOH U YBEIHYEHHE TIPOHMLIAEMOCTH HATPHs
yepe3 MeMOpaHy HelpoHa.

PULP NERVE FIBERS AND THEIR DEMYELINIZATION
DURING ACUTE PULPITIS

G. Parulava, G. Imerlishvili

David Agmashenebeli University of Georgia, Tbilisi

SUMMARY

Because of the histo-morphological changes during acute pulpitis, nerve fibers become
demyelinated, what causes perception of severe pain in humans. In nerve fiber several changes
take place, like degenerative changes, increasing of argyrophilia, exposure of oxiphilic particles.
As a result, all these factors prevent nerve impulse to pass freely. Because of the pathological
process the nerve fibers demyelination and denudation do occur, what itself increase sodium ions
passive penetration through membrane and initiates excitation. So, in initiating the pain syndrome
the two dominating factors play the leading role: demyelination of nerve fibers and increased
permeability of sodium ions through the neuron membrane.
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SIBJIEHUE AICOPBIINM U AATE3UU ITPU PACCEAHHOM CKJIEPO3E

H. Xeumua, H. Bawmaxuose, IJ. Yuxnaoze, A. Cynaose

I'py3uHckuil yHuBepceuteT uM. JlaBuna Armaiene6enu, Tounucu

PE3IOME

13BeCTHO, YTO aACOPOLMS 1 afre3ust BISIOTCS MPOABIECHNEM UMYHHOM, 3aIMTHON dyHKuMe
SPUTPOLIMTA, KOTOpasi 0COOEHHO XOPOLIO MPEACTaBIeHa Ha KJIMHUYECKOM MaTepuane (peub MIET,
NPEeUMYILECTBEHHO, O SBJICHHH aACOPOLMH MPH PACCETHHOM cKiepo3e). OCHOBBIBAACH Ha (HOPMbI
ancopOMPOBAHHBIX YACTHL, CJELYeT CUMTaTh, YTO AHTUTEH HE OJHOPONEH U TPEICTaBIEH
BUPYCHBIMUM CTPYKTypamu. Ha BUPYCHBII XapakTep yKa3blBaeT HajMyMe LMTOMATOreHHOro 3¢-
(ekra 60abHOTO.

ADSORPTION AND ADHESION IN MULTIPLE SCLEROSIS
N. Khvitia, I. Vashakidze, Ts. Chikhladze, A. Suladze

Davis Agmashenebeli University of Georgia, Tbilisi

SUMMARY

It is well known that adsorption and adhesion are functions of the immune and defence
properties of the erythrocytes. Adsorption and adhesion were well expressed in the multiple
sclerosis material as compared to the control one.Various forms of adsorbed particles show that the
antigen is not homogenous and its structure varies. The viral origin of the antigene is shown by the
presence of cytopathogenic effect in the patients’ blood cells.
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