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INTRODUCIION

med ot nemorr. Its sv.nry can i.Ertd wirh daily
tu.dioiidgandqualiryof rire H.nce,rhee.oionic

fton rrnilies rnd tictrds, bur nlso ror soc'ety
ALzh.idrtt dis.6e (AD) $d vascular dcn.nria
(vtrD) ir. 'he ro! prcval.lt d.ncdh amons the

rbe ncuodes.remrivc ndss 
rl

nirive daricib fton rild ro sv.e, and cdry tcos

n.m (Mcl) is atr oplFrioid di,snsric Gm deYr
rop€d 6 dessjb. thc pEliii.d sbse ot AD. rhc
nre ar vhich Mcl subjecb convcn b AD .rh ysr
G ren rin* hisher rho rh. Bte lornomil $bj4 "'

Ar pcseDt, th! avoihbl. ftdmenb lfcr d.
on$. ofdem. h m $ill inerferiv. nd limir.d by

riois $rt.atr bc.ppi.n d lh. pcclinil s4. or Mcl
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'|tcogni'ivetuicdoi idrh.ctdrty (55-e4ya6otd),

nprreml or cmrid dens mouft for .oisidcnbre

duc'ion oi c.Ebrurbrmd frow (cBF) by unirareral
qroridcclusion(uco)arone'ypicaDydo4norin

mr bmi trs.d Bu!scvodrfindin$ su$en rhar

ft* (i c , Educed by 25-509r) do ah( ieuDiar iuic

posibb por.mi,1 dss*of cosniriye datine, vari
otrs dru!s. such as choritrergic compounds,

ri,nir.d by $.i dv.M side dr.ch of u opubNhcd

T,TATERIALS AND METHODS
spraqr Drwrey nr, wcthing 30Gr60 snms,

weatudomly dilid€d iirosaver soups (r=O or
l.ii.om'ioi.ro'id d.ry cclusiotr Gco), ngh'
connoi c'io'id fory occrusion (Rco), notr $rgdy
(Ns),sbrmopddcdE6Ghrm). andrhrcactetrkrl

$if chtriic c.Eb6l hypop.dusion wa p.m!

qun.y, Hz md incN yjus.bNe 'he rhrcshord

Abrackcircurarpoor (dirmdr20odh,hdshr
50 cm) wd fil.d vi$ Mrei 30 cn ii dcpd. rh.
warer wd opiqued wirl kmrin (b lop dc dt rrcm
seeing rrnoush $. w$n aid rh. 6flp. phrfom
(20 x 21 .m) w* subm?rs.d und{ 2 cm or *arr

*.8 picrures of nd.ii.les, blr.k lnanslesa0dbhe

Deterninolior ol Sprtial Iearning and



irii $. iir'; o D, 'Iim! nrrn r{

inridliriroriodlli(nnrimli:laT
nb"i!6ao!n6!!d!aiara!

'nro 

 

5 iuaYi#o$o'r s:3t"dii{r
n!ir'0 iann,ti;!. tr.r&:

qunidor rirl. Each h p$romed 20 llquni otr ri-
rLs and tz ftvend ujals over 3 days (4 6!k a d.yi
inEnnartociibdsl(Irl)= I mitr)(124). Dunnsa

vrd oily by climbinson an invisibl. pl,rrofl whi.h
*6 submq:cd uidd wde. In eich equisilion ln!r,

sme qudid T he plrrrom in the i.quisnion tial
*a plcd ii thc ndnhw*t quadnn C^\]l,. rnc tid

aG .ould iot lind rhe platfom wi$in t20 $conds,
rhcy wer. phc.d on rhe plarlom by Mnd. T he k

rhs plsrrom ror 30 seconds in c{h tidi rhctr thcy

hclriis lmps 1\{o minurcs d lne ldr acquni-
ion lnal. rhe dt vffi subjeded b a pmbe ti.l i.

codd on vidohF for!'arysis ofthe 6op. htency.
fte swindiic disrde ofemh tirl 'nd rhc rine sp€nr
ii dre qurdran( of rh. pl'rrom lo$rion in rh? ptbe

Stllilticol analysis of thc doto
'Ihe KolmoC@v-sninov rst {u dd ro tt

all dab weE rcponed a nem I danda'd cnor oi
nc,i (sEM). reiins or ft. difterence bd*..tr

(ANovA) *irlr rcp.ded neaurc and Tukcy rsr ror
po* - h@ osiis. sbthrical sisiifian.. ws set !r

Sp.ll.l learntng lnd nenD.y in rak siih
chonic erebr.l hypoperfusjon

nln.d by '[e rine sp.nt G$ipe larency) and s{im.

*!s fourd rh{ rhc nem .$ape latency .nd s*im
minsdisranceof rbcRCo'ndLcocmupswercnor
sistrificandydifferc nofr thote or $. shrh cmups

c
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RESUl-iTS
TdetwsmmdsPcdomm.defici'sinmy

ohhe stoups $udied. All ns *eF lble to svim ror a
penod of one minuE *irhotrt sy difiiculty.

atslr l. Efl@6 ot unild.nl cdtid e.lusion (co)
ror tive diYs oi $. spdial l.ming od
merory or nh (RCO, Lco rnd shlm

sbups). A escape larencY and B: s*im
dkbn.. ro 6id $e hiddcn plarfotr dfitrs
acquisnidd. In addition. the itc sp.m
in 6cfourquadEnuorlh.poor (a3,prrr
tom polnioi) itr rhc prcbe lnal n rhown
ir c A11dre m prcsenEd 6 d.rn +



Sirn.j tl6p Gat i R$ *iltr'*lthori Ehdrlcri srin'ulrrion

t
€

a
E

c *
€ @

E

,.j&E ? Ditrdie in sFd,l lemins and ndory
b€r*en th? ICO ,id rhe Rco nb. A,
d.rp. htenc, B, svi( di!,i.e md c. *
tir. spcnt in rhe fou quldmb ohh. pml
(Q3, pl0rrom poiitior) ii rhe piobe ri&l is

(FisuE lA. B). Howevq the sparbr mmory vd
indi.Md by rhc rim! rpeit in de quadEnt vhich
conrlift! $. plarfom. It ME found lnat the p€F
..trhse or 'imc aFnr by 'he shrm da (4 ' %i) 'nd
rhe Lco nb (4r 96) ws lons.. rhai 'r'!' onh. Rco
db (2e%) but nor sisnificmdy ditreEn. (Ficur. rc)
a.a fiiding sussden Lut atre wek rnEioi ot
ercbralbloodnowbyu|al.d].mddGlusion

Fi8'z J. Etrd ot el.crical nihulltioi on spdt,l
l.mii8 md m.mry or Ns ind Ns{tim

orrh.pml(Q3, ph'rom po! ioi) in rh.
pobidal is shown in c. AndatGpft-
$nt ddne + sEM. *P<0.0s

produc.d no .ffEt otr spdiii l.mins bu! frry hav.
hd a 'nild e6{i on fte 3plthl remory ol the Rco

Asynnctric eltEl on lh€ spalial lm.nine lnd
neno.J afLr dghr / teft artid ocl*ion

Itr conparins rh. spstial l.rnins $il y
b.rwc.i $. Rco rb and $. LCO n6, we lound
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rlmr rhe Lco nb p.domed sieiificrmly mo€ do{lv
ii firdins rhe hiddetr plarrom rhan rh. Rco nb o0
rh. s.od day or ftc hr irs$sion,bd rh. Lco
ras rendcd to p.rrorm fNer in rlt lftr phis duang

fte LCo nG rnded ro hrve ener m.moB rhti rhe
Rcorotl,siidicdedbydep.fflbgednm.sPdl
ii rhe plarfotr qmdmi LcO (43e6), Rco (299r)

Eftel olDlslrical stinuldlion (Fl) on sprlial

The r4uxs dcfronnmcd rbar Es redm.d
hdped ir frciliriins rlre spdid lctnins sbiliry i0
'he rcmrr h.al'hy mb (Nsj'im 6bl rh. dencc

fiid rhe hiddetr phtfom of B. Ns{rif nb wa sig
nific$tly sl'ond on rhe ecoid day or d. xcqfti
rion (FisuE 3A.B). Howcvei rl'c Es rH'ment had
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Fisrrc .r. E|IRI or elediical simuldion otr spdi
L.am'ng rd menory or LcO aid LcG

q$dmns of rhc Pml (Q3, pla'fom pci-
otr) in rbe probe ti,l is showr ii c. All

d r re preseited r nertr + sEM.

aaru t ffred of .l4rdcal limd,tiotr oi spariil

acquniion. C, * rine sp.nt in rh. rour
quadrsds or 'he pool (Q3, pla'rom psi
iion) in the prcbc till is shovi ii c. All
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shon ftm Elfe. ot Mird chmnic certbrul

in Rrr$ *irt{irhdtrr Ered.isl stinul on

3c Ths. fiidins sugec{cd dlr Es rarb.ir helped

leser disuncdhar thc LCo (6 did or $e I n sd

med mayhrvedighriy f,.ilihtrdrhc spri'lncmory,

moE rirc (55%) i rhc pldrorn qudnd rlmi rlr
rco eroup(43ti), bs nor or any ldnr.xrsisnri

r showi inFigu'c5A-C. Thc cscrp.labn.y ii rhe
rquisirionriil ind pecnhse of timcrtcitin sc
prarlom qudi, 
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DISCUSSION

sl'on 'ern eff.ch (5 dryt or p.m ed un rcdl

bnl hypoperrusion eirher iid(c{r by ngh. or bncod.

innja L pb sc (2nd d!y) ,id b.came slishdy ra{er in

cirndins sndiar mcmory of 'hc Lco{rim (55ry')
{he0 compired 'hr of 'he Lco (4ret) d shown i.

vilv$irhou dcdn.d linuldioi Grin)

SD.tial learning abilily after ftve days or Dild

.ohnoi.korid@lusiod{uco),ldicdidnothrvc

rs6 in s.rr16 Alhouslr acu@ Uco onlyslEhrry

rhs o..lrsion . cncuhrr rsrs va

8r*iory Esorcd ds.r ftpidry (bihtrar iohF
lizdion or rhe fifth day) wherer Eion'ion or 'rrc
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sphericb|@dnow.otrjbinedlilhlhertddjotri|

Thercrord. nild.bmric hypopsfu\ioi iiduad

Effcct of Eleclric.l slinulatio' on sprlidl

(Es) rhd w* nodified rrcm sPinal.od {1nuhlotr
(scs) indlcupundm rr.iliraredspariar huningin

Nirric oxjdc P[Ys 5 im

dic tuc ir rlEeledrid iimrLdioisronF(Ns{tin

nd Lcoitn) meived morc ercbralblmd flow than

lnd I'ecoedrive r"'crior innom,r$bjdsed i

Dimr.enrs in sp.tial ab ility bclr'ecn thc LCO

bdweei rhc LCo rid Rco nb. we round thr tbc

rlr Rconain[rc jn ia] phrkorl.riine,burrlrey

ribterplmdions rorthisdill$d.dcouldbeeirher
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