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.. Abstract

. The effects’ of, poténtiation of the perforant pa‘hh-
dentatg gyrus synapns on tone evoked ponqtlals, h\ the
outer. noleuular layer of the dentate ;ranula eells were

,'exramineﬁ—in_—rats .

laﬂon f tho peri‘orant path between tha 2 sesslons.

d The experimental group .rece!.ved hlgh frequency stimulntian »:

-
of ‘the part‘oran: path’ (10 trains,_ 20 ‘msec in durauon at

.2 rrequency of 100 Hz. \every 15 seconds) bgtwean the 2

tcng presentation :essio_ns. -To controlg fun,.pe_rroran_t

path ;}.;mula@inn', t:in further control .groups- were- used. ~ .-

Cor‘ntrbl 'é«reéeneu low tre‘qu’;ncy', 10\1 i‘ntensi“by sti-mulatgon'

of. the perforqnc pnth and Gontrol 3 underuent tha same

high t‘requency stimulacion as the exparimenta graup but

.dld not exhibit EPSP or.em:iation of the peri‘orant path

evoked. (PPEP). ; . .
Over f.J.me, from M1 to. Mz,bthe uuditory evoked poudtiul

'(AEP) 1nereused in size. obentiatlon 1nh1b1ted e\grnwth‘ :
.ol’ the AEP dirin M?. The: esults augsested thab a thlrd

'variable may huve a modulﬂ:tng influence over: hhe JAEP ac tha




nto:'euronl is nggpentcd. Thls model” lusselts thah

_'euronl exer _an inrluence

t\cme. It is furbh
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E 1mbnucubn

z n'lnu( al- al

e ".x.

hm hun 4, axe 4150 cha same

areas Ln vhl.-:h hlim\s pzod.uce deﬂci:l in 1 Qmu\g md

.area (letry & Tkwmpson, 1‘37
s::uc:uzu theh :om the. limble uyutau are ‘the. hy;iochnl-

. Camig; "the snygdata, the septum and- the hlppoclupus u-

. sioru of somé strubtures in this ayqeom prodﬁ

!.n luming and mmoty (Toga & bothnﬁ. 35 Thonpsen.

- 1983; htry & Tﬁnnrpsnn, 1979, :uk 1965; Thﬂmpldn L

A




g Jun:e: 1931 Blmu, 1979 Thowpaon et u]. 1976 i

!zqulerdo. 1975). nation of 1 alterations in . © . .-

r.endll:lontng pludigu is cidad hy its relaclvely simple

uuuhz ozgmin:lon. ‘Because .of the cynuntchi:ac:uu of .-

"t nc 1ot po sible to study the' phyu!.ologieul, ag/well

the h.hm.oum. upectl of ¢ uclwuluj-:aupome ° o

1‘.:1ommp.- ; W e Al .

Th- hlppocmpul proper; chiscs of}oux cell populn- . . o

S :lom vhich & mdhl nnd vnn:nl to* tha xhiml ﬁuura



The dentate gyrus receives two of the major afferent

‘to the hf, ipus . The 1 cortex proj

fibres via the parforant pathvay £o synspse on the outer. = °

. two-thirds of the dentate granule cell dendrites (Teyler & R

‘Dl:onnn, IQEAA' Hyss, 1931 Stevard & Scev!.lh 1976; . 3

Goldwltz Wh!.te Stavlrd, Lynch & Cotlnn, 1975" i

Hjcrr.h-simomsn. 1972; Andersen, Bilss & Skrede, 1971).

The uadgn!. sapul pzoj.cuon fom- the second, afferent -

pu.thway‘ :o the Hc These E:I.bru uympu on the J.nmr most s

pn:: .of the moluaular layer- e£ the dmnt:a gyrus (Hclhughton
& Hlllsr, 1984; Steward & §cevllla, 1976, Swanson, 1978; -

Berger & Thompson, 1977; Meibach & Siegal, 1977; *

Nafstad, 1967). 1 . ety

As lnfumtlon flows :hreu;h :he rhn:lta gytus~

hippocangal formation, & :rllynup:!.c etreuit ts forned Ln LTy

aach of the lamellar divisions; Actlvac!on of the clrcui: "

B urlgimtas in the untoﬂ\lul cozcax Fibru fiom the

medhl and latanl parts oi‘ the entothimL ‘cortax forn the

" medial and latéral perforant path, napoc:i.voly, -nd lyxmpu

on the outer moleéular. layer of the dentate granule cells.

The' dentate gyrus consists of .n'upp-z and. lover blade, o8

granule colla: -n-mhun} reglon o :h- dentate ts located *.- ¥ ¢

N N ,huwabn chese two hhd 'l’ha hrge po!.ymtphlc ccl!.l of the o i

hilus.are contlp\u_mn with the CA3-layet of the’ HC. These !

cells provide effererits that form part of ‘the.cominissural .



Zd!.nsct&slqpl 1983; Rau, 1953 Vong dl Vindaris, - ° ]

" Fish & Retheld, 1931 Wyss, 1981; Anunl\,\ 1978; Gottlieb™

. & Cowan, 1973; Hjorth-Stmonson,’ 1973). ‘ i

~Much of the agtivity in'the dentate gyrus 1s
. . .

nflacc-d in mu- m to:CAl of the HC. : g B R

Ac eivati

of the a.mc. granule cells results in '~ ? t

'dApolutiucion of :hc pyrmi.d&l neurons in field CAJ * The

axons of the’ granule colls. Ecm the mossy £ibre sy::en by

b ; uh!.ch thc CAB u;lon is lc:lvated l'he _CA3 sends eit’eum:x o 8 ot
“to the )n:aru uptll nucleus via the intnlx. However,

vLeh‘."n che HC, t:he nxom of the CA3 !omtthu Schlfia:

=5 ¢ollnto al ly.ltllﬂ whlch lctivﬂ:sn ﬂ.eld cal. Tha mnu of .+

‘the 'GAL prujuct to the lﬁEtcul\un, launl npul nuclel .nd

o Co ':hu p:ufxnnc-l uor:ax. Act:i.vn:ton of tha Hc effects’ ncc!.'i.t:y

“in the nntuloz and Iatenl thllmlc mu:lai,, mm!.llary

| conneétions-within the HC are excitatory and the = - . S
.!.cc:to‘phyl.lolugy' of the HC 13 ‘such that .qt!.v‘nt;hn of the

pach fibres excites ma‘g’mn;u c.uu?umh, 1

pulot

i : :urn, oxéite ‘the GAI cells md thul dilc‘hlrgl the pyrmidll

cells in -ru CA!..~The tri-ymyt:i: v.lxuuu: h then campls:a,

P T {llustrates thass connel:t:lens, atng o' £lov o m. o A

" Acttvation of ‘the :zuympurp.ehny can be ‘artificlally

induced.. ‘Eluctﬂcll. stimulation of ehc antothim). cortéx or:’
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pemc:.-h (EPSP's) in dentatéd granule c.n. .na htppocmpnl

pytmidn.l celis !.pll.l.ntotl!. apd cen::aln:etnl to the site
of stimlition (Winion, 1982; . Kandel & Spencer, 1978): . -

[’i’he» EPSP in the dentate gyrus can be evoked by single

Eum'icm&uuon of either the entorhifill cortex'or per- ' -

- forant psﬂh, This will lndﬂca dondr;tic dapal:tizac!.nn ef

the gunuu calip,« ;onLc cutun:; vlll el £low Lo
poh:!.zad to; non-pohrizad rugion: of l;he cell membranés i
_ resulting tna luua -x::-cenul\; pos: -ynap:u: potmclal. ]

'.l'hn Ahnpo of this evoked Eiald pn:anelal or exclcn:m:y

& poltlynap:h ponnthl (EPSP), will depend on m ‘aspects’ of

" the stimulation-recording situation.’ The frzge Santal BT

I Anfluerices, the shape Of the EPSP-1s the -'c(ungcn'or- ‘the

.+ stimilus. This 13 reflectad in, the number of lympsas g B

; lcc!.vltad The Lover the m:mucy of the uchlu].uu, the o

trode ral-t:lvn to the u'n of uymptic :amlmtinn of l:hu T

p-:fqnm: pnth is the ar.h-r du:amlniﬂg fnc:o: of the shnpe

18 p1md b.m this -mk, t‘han the pohmy of thn EPSP o s

chmgn t:o a pau.: ve-, 5ulng pntan:uL ‘Perforant pnl:




latency tu onset of 2.5 mse¢ to 3 msec. If the .cimlus
1m:snsi:y is su!tlclantly hlgh a g:oup of -:olh nay be
dapolnlzod to th:uhold causing them to fire id ne
aynuhtany. When this occurs, a populltion npikn w11’ ba

s :u.pus-d on the EPSE. Its pnln!.cy will be opposua to

that of the BesP. 7 e

xnms been fauna that both the EPSP and the population -

splka zeﬁlec: cha symp:ie events caki.n; pluce (HcNuu;hton,
Barnes & Andu!en 1'931 Bnmal,,1979 Bliss & Lo

1973 'Blls! & Gltdﬂe&ﬂedwh\, 1973 1971), Uai\\g

re t!vely 1arge, ‘chron lar ) the

avoked field patam:inls hnva bsen s'hown ‘to.be s:able !ot

long perlcds of, time in :hs r.ruymp:i; pathway. This
k pruperl:y allows thpoeme act:ivt:y to. be munitond in :he

fzeo].y movi.ng animal. These Aio:em-ndomd f cto!

& lauw 1973). Aldlough this ha;txw nfnr the -terH ina-

lang- term »pouncul:lon (x.'m, t
tur - § R s (T




tal!\rch Ln symp:lc plu:l.ci:y. . i
LR q-n be defined as & lnx:ln; 11‘!1:!0/[!‘5 in callu].n :

¥ -‘ ‘n.ponl : to ll:lnul\u (Tequr, Goddnrq, Lynch &Andazun\ :

11982; Blud?& Lynch 1980). This 1m:reasad zeaponse’ 154 T

caquancy nl.muhcron of an -Efem)c pnthwly . 2ol

» '!alull: cf hi

p-cs.ﬂ

ce& popul‘thn LTP dlifen from :hn process . e 5

tanic po:}mu:tou in.that LTP bsglns htat and -

1--:- ‘onger. Although LIP4s usually Induced by bigh

) »Etuq\mncy itlmula:lon. in_the rnng\ of 100 #z €5’ 409 Hz, it

| 1982; Las,1980; Matthies, Rusthrism, Ott, Hatthies & 3
“Matthies, 1955). Althugh there are n.my pat \way.l in the

limbte systen vhich support LTP (Ractne, Hll;ram & Hafner, T

1983), the area axhi_hl;ing the largest degree of LTP is the

He. ms {n thé HC hag been proposed as a possible model f&?'& .

: neduhtlan of i.nfotm-cicm processing in :hu camnl nervous,

tuq,,(sktltol\. Hllltr & Phﬂ.lipu 1985;. Racine et al..-

1983 Brown & McAfee, 1982; Swanson, 1983; Andarun et

Cal, 9860 . _ §

B . !nitul !nv-ul:l;.clnn of long -term poc-nc:‘.nuun ’ . -
5 .

!omuud ninly on dne of ‘the ut't‘uum:s of the Hc. \

the’ perforant pathway. When high fnqumey stiml, \cratns

\nr- \und o activats the p-rforlnt pu:hvny, the responu

of pon-lynap\:ln dentate granule cells to .l.ngln p‘ﬂ.sa'



uctﬁpe’ioﬁ was enhanced, The imteqeund monosynaptic
fleld, po:nnl:i-l of the g}_aﬁhi- cells of the dentate fs |

. chnucnuzad hy s ;fal Eea:m- “The ht-m:y to onset of
tl\a BPSP décreases and its slope lncxalua. 1 :h. i
population spﬂu l.s nbum: prior to yotontlltlon. uun;d.mu
it will ypna‘z uftaz putmtlutlon. ‘Havever, - if thu a .

. population spike. is present prLo: to pocsnthcion, ::u -
. amplitude of :he populucien spike 1mrouau after - )
pounciut‘on. * The Inl:ency co onset: uf the pnp\llacion lplka

“also dacruues (dnJongl & Raciné 1985, Skalton et. al,

1953 Gaddlrd 1982; 'rhmlon, 1982:;\And.eatun, 1950 Bliss, * .

. 1979 Douglau & Goddnrd 1975 Bliss & Lomo, 1973 Bliss
&’9nrdnar-ﬂed:rin. 1;/3. 1971, L\'{m, 1971a 1971\?; 19663
167 oy : 3 o

Comhin!.ng the racanc rasurch into the
sleccrephyslulogy ‘of ].um!.ng and mnuoty and that of

4 Jlong-term po:en:tn:ion, several n;udhs have been conducted
dtaing, parsllels betwden the o They focus. on_the
nccl.vlcy of the cells™in :ha uc‘ w!.:h uud vichoul: ‘the "
induction of : L'IP and r_hai.r relation to tltu und level of

m!.ng. - el S :
clnslul cml:loning of f.hl m.c:il:u:ing mambnnl #
(m) tnponu 15 n-ad by mlny lnvucigu:or-. 'l‘hh T pc‘\la 4 & )

) ll tudied uinly h\ the :nbbtc, 1 p:, 1984;.1982;




m-p-an, 1979.,‘ 1975b' Distertioft, Kwan & Lo, 1977,

: 1976' Cegavake, Thmlpsm, ht:ceuon &

Bnt;ut et.

som-zmo.-»n"ls- Gumzum, Kehos &lelhall 1952) bues .
b lllb, has been obsérved.in the cat (Pu:t-xlon, hrgot &

Thnnpjo'n 1979) Cctnul -timulncian cnull ch- ‘reElexive

oz nomuea.om (CS)-uncon .....4 1 (ucs)

paitlny and :'han preunr.!.ng :he cs’ nlone, thu NH ‘can be

4 condl.tienad L'e :npond prtoz to :ha onut of ‘the ch Hu:a

3 lpaelﬂcnny, t e tnne CS' 15| prannc-d for 350 msec Tha UCS

248 an at:pulﬂ to th cornea vieh u duration of 100 msec and

!ollo\u tht s enn: by 250. msec. Al the rabbit- ulocluces e g

the ‘tone v!.l:h the lirpuﬁ m ralponu -event ;,1y begins to .-

océur p:io: :a cha ‘onset of the ucs but afte

:hacs» o B

Hy 3y mu-mng the ac(:lvity of specificcell’ populatloﬂs

. in the uc dmn; luming. several trivestigators have % -

111un:tl ud a; positive -tlomh!.p becvaan ‘the. laval
e Of e-u lceiv!.‘:y and the rate of lumlng (s;gnl 1977' ¥

119725 1971 thk. 1975 Segdl &Dtuurhoft 1972)

 Berger, Algor & Thowpten (1976) ;. u.ll.ng post: st!.mulu:
.~ bistograss, lhwad that hippoclmpll unit activity incuuas
durlng n cnndm.mun;. Although thts lctlvlty 1s nn(: L

jent 1nl|:h11‘y. e blgim to d-v Lop npldly nf:a chc

ﬁuc £w t:rhh u condlcion;ng cnncinuu the activh:y
i dn :hl HC not only 1n=tauu but also its onset lnemcy

A hu-un. . The pnt:‘m uf hlppoclmpll. unn: -c:lvh:y




-
response and yac plnllals its dnvalopmcnc\ Thouplon
)l

W

11y cnnTL:lomd'm v =

F
(198%5), Berger, Labian ‘and' Thompson (1980 | and Bergor’ and

’l’henplon (1978b) pzovida furthiar support for this' v

latt on (1984) geits that|this activiey
forns a 'tam'port.l um} of the learned h.‘r‘u'-vxuum
taapunu< bauuse hippocampal Ac:!.vity plnlﬁl.ell, in .7 R
anplituds’ 'a.nd c!.me, the N behavioiral response, This doss
noc oceur. in Anhull given random l:mulua l.s pranﬁe-clons.
Bn:z'y md omplon (1975) found ot only clu: the HC ' :
unit raspnua corzaln - w!.t:h nt:a— of bahn !}outul &
t:end!txonln;, but -lsn. using specific futu\!al of the HC .
eluctroem;npmlogrm (EEG), ctum-_:!u rate oflla-ms.ng_
e

could be p Higher ins. of 1 ‘slow

xhynhnic ncl:ivn:y (llrga mpu:ufh almos -ulu‘aa.aal -

wuvefohnu of 3 Hz to)7 Hz) pndiccad tutat r‘-ua of

/candlcionlng. s:zc'. with high pmpm:um of, ;zaququ.-'

of .8 He t6 22 Hz predicted slower fates .of aarning.
‘ﬂml!psnn (1951.), -1-o ullng the rabbit l[m response _. .

tna cmum i pl:ldtpl . rated ‘that the

munqun-ptic u.ponn of the dentate gx}-nula c-u- to.

i ulm:t:lcl_l. stimulacion;Gf the perforant path Lm-uud_ ™

result of learning, This increase was poi’ltiﬁl‘y_tahu@
£6. the acqutattion, of ‘the, behavioural :nponlc.,

m.ppocnpn u:!.vi:y duztn; :ondi:ionl.n;




s 1, g 4 (-monpmn. mz) “and: long lutlng Aincreases in, cell ut!.vity .

(Bat:y & 'L'hculpon. 1979) pzovida -uppozc fcr thh proposal.

"' B-tpr ,(1986) pocencuted the porfonne pn:h d.ancn:e gyrus

lympln prior to eenditimlng t.he .8 xanptmse in rahbln. N

He. tou.nd that uho rate of Acquhition of the - behuv!.ounl

.‘ tnk vas h\cnuad ’l‘hl- vias also accompmied by tm:ruuad

unit -nt:l.vll:y in the HG l‘rom this, Berger} sugystad r.hn:

tha mechanisms which sindsvils therensed hippoclmpll “untt:

. .c:ivicy du:in; noml. 1u:n1.n5 ntn cha same mechnni.-ms

”:ﬁlt‘hnd.rl

R 0 AR |

Amcharfomof ,...’ lastic fated. with = SaTN

1um1ng has been observad by Desdwyler and his sssciat

(Dndvyla: 1.982 ";l

¥ Vo
Cpristian, Robinson & 'Dead\wyla:,v

. 1982 i981; Dndﬂyloz, Hau: & Robln.non, 1981;' 1981b; | /

Dudwyhr. West & Lynch 1979a; 1979b) Altntneionb in - Ler

an nudl.:ory evokud po:;nl:ill (ABP), appearing in cha mul-

N\

c:uh: hyer of the, d-nnen ynu ‘in uu. hnva bam invas- '_ ,f
ei;n d during 1.amln5. As learning davnlops, the ;hapa of
:h- AEP chln;es. This AEP conaists of two mnjor negative

4 l:owpnmntl and a ra‘tlptoul re: ll:tomh!.p .xlszs b-l:vum .

chc!.: peak lnplxmdu and'the lnval of" lurni.ng the rn: hns

attained.. . . . 5 . .




“'reinforced with vater revard. Follving this, et vare
trained in-an ludlt ry:discrinination task. It is within the
atacrtatnation condiffiaing paradign that the AEP develops,
Durin; initial scululu presnntltion (usually an Aud!.tnzy\" .
tone betwesn:2; 4 n 3. 5 kHz). an estly negative peak’ (m)

is evokcd hy the. eons. 1:«: has a- !.uc-ncy to onset and

praunucion (:o uiva untuh and du:!.ng :h. uﬂy

du:yion of" 15 to zo msecs. The m. s lar -e duth\g random

scagu uf condit: oning Tha ucand nagaelvo pe-k (NZ) ui thu
AEP hu H 1nmy‘ o .mu: of 45 o 55’ masc follwlng
P schnulul pu:anucion ¢ lasts. bmuen so to 80 msec: The
., . NZ is nlmo:: .bum: ptl r ‘to condtclon:.ng bu: 1.:- mpur.uda
. tncreases ‘as “the cemuuonm; process eonelnuas It then .
lclbiunl at a max!.mqn amppcuda vhen ﬂ:\e discrinination
‘task’ 18 -learned :é criterion level. As N2 grows during con-

diéioning, the N1 amplivude dscreases:uncil it evenfually,

During extinction, N1 reappe wheteas, the

ediuntil it disappears.

N Deaduyt that the rance of each.

1s'Telated to the ‘behavieural significance of the tone.

‘During the ..:1y stages 'of’ condt etoning and during randon

tone p:euncacian. -t:lu :om ll novel And unpudic:nbla. -

ited ac raguln incervnll And u ninforcnd. -the

198 / As -




v-ntul politlonl in the srlnulu cau lwer and in:o e:ha

" hitar ng!.nn, the NL mpucuau grud\u!.ly duunuas L1

7 it inverts to. a pusicim wuvefmn. A its mlmum. tha

" dup); }:ud of the m. is: upprdxlmn:e Ly 300 ~m1mvo1e ¥ Yl"hu‘
.uxmm nrpli:uda of the N2 component; La also | '

. Apptcxi.uclly soo u.erovoi:s The' 12 uxi.uum 15 Lodated

i ‘,‘PPEOK!muealy 0. ns mm f:uu the stumlu :ell hyur in w8

-n;ian of dnnsl comls-ural nno:hclnml uynlp:ic 3 &

conucu As :h- llael:xoda is’ unved :wntd :m granula cell y

i soin.um et pmr s




“of the AEP/are the perforant pathvay. and the md!:al’_‘
septll ‘pathuay Abolitlon (of the'NL was p:uducad Ln raive
mm,by Lestontng, ch- entothinal ‘tortex bill':anlly. mmm »
'ehf tona’diucr!nlmtinn *parn(u.gn, mimnh r.hm: 1umed to,
respond to c:ltsrd.on levels ptodunnd an NZ com-ponam: After

.the lauio ng, huc ncvet axhi.b:l:-d ‘the componm: of  th

Ln nz\ nd,"at11, m. agd

Ve

.-Lesioning 'Eh," sgptum ;esmad to eum.nlcn i
: ,mbduucmg mnueriéa of tl up:um on the'N2' component. {n
the.dentate. burin; undom tone pnuncac!.on to the l.ul.oned

) i bo:h :he Nl 'and Nz, conpmn:l wue oburvnd

in the molecul ; *layer. Hﬂwaver e npmucu of the N2 was

*larger in théJaivé animals than in cundlriunad antinals,

wichnut laslonl. As ch. lanioned vaa nn lumad to
psrfom dn the condltionlng p.mugn thtg dteferance: N

4 d!.nsppu’ud "Ihnt h the 2 of cha 'llmed rats dacruud .

:e :ha nomnl mpu:ude or a condil:!.anad nc. The du:.




suppression is nluuud lucu.n; to :ha Appsuum:n of N2.

co 0 Follovtng lilhning. the fat 18 sble to ledrm the dis- i K

ctbﬂ.melon tdsk hwwc the ffac: of the.

‘the uta o! lumtng -is not mln:lonad. L %, L

S e e pluc!.city of. :ha dentate ;nnula cells in = . =

- n-ponn to ho:h nmory- and alac:r‘LcaI _stimuli pzovuu a

buln inr ll:udylng the proculu of,lnmlng. Altezur.icns\‘ln

:hn .h-p. of tha AEP, -xlmlmd by nudvyur and colleagues,

i have bedn Huggested as reflecting Working _mmry during a

scrinination task. Dedwyler suggests'that the

 disappearance. of NI 1s"gn habitustion response to a novel

S setdniles, "m- N1 has beént shown to attenuate qutce ’npuny ¥

'hnn cha tawpurli éhtubuuon of r.ha tories is constant

. ‘(Deadwyler et al: 1951.).«1; 1;.. ot been xuported

:hn‘dil;tininltlon arning pll‘ldi.yl. Thiu pzoceduta o g E o P

liminates th. influtncol of thé N'Z. slnco N2 sppears only'

du:an am Al £ tha M cor 1s" prm-zuy a "

function of tone nw-lt:§ then; as th. rat hnb!.cuncu to- -
N o F




Given chat tha ¥ component: of the AZP has been,
lhmm to o:igimta over the parfﬂrln: pu:hvny, n:udln
emintn; the effects of !.TP at. the perfonnc plth ~dentate
mu- synapses (’l‘eylet. Goddard, Lynch & Andersen, 1.982'

Lea. 1983; Dunﬂiddi.e 1980; Duugl-s. 1976 Lee, Seho:tlat,
Olivax' Lynnh 1980; Bliss & Lomo, 1973 Bliuu &
. Gardner-Medwin, 1973; 1971) would suggaa: that the N1 should s

\ " be altered,by the induc:!.on of pocancuci.an. The resoarch

lhoving that the nte of 1.am1ng lncuun vLeh po:ancu-~

tion una that learning induces pn:en:ln:im would" luppor\: .

" thie: hypothesis that the NL should l::amut:a faster souwmg b ol

potan:hclnn r_htough Ancreased granule c-u aeui.vuy, . If:\ . .t

this cotrelates with'a diminished NI, as it does in the
¢ . discrimination task,.then 'itscould be ‘suggested that the:
"1 habituation of N1 s aapen'd'an(: on fncressed collular’ ..

acelvt:y in the dantm:a gyrus. nurin; the di-crimimcinn

» i i :ask increased eaﬁuhz activity is usually ansochced wy
R Grlth the -ppnrunna of N2. If increases in’ LTP induced o
j gxlnule cell acl:i.vlty do not: affect l:ha lttemmr.lon of N1,
it may ba cancludeﬂ that the m .u not (Efaccad hy " o

tncressed: clllulut -m:ivi.!:y - 5 0 .

The prennc u:udy examines the naml course Aqt change N

!.n t:he Nl ccuponenc ot' :he AEP in an hubi.munn _pn‘ndlgn .

. and 1nvu:£.ga:ea the influenc of parfotloc en potentiation

" ‘along the ,.m p.umy. as chon of tha NL.



 METHODS
subj-ntr' : ;P Brlaal e

Tuwenty-two hmnl- Sprague-Davley rats (230-260 grans)

£rom Ghl.tlu River. meda were assigndd to an "aaipatimncq-l

Tor cmo o! two control poups 'l'ha axp-:mmul group
'conuilud 9 lnuulu " Thefirst control group (C1) and"™ ©
‘the second coptrol group (G2) contained 7 ;mns rats,
ralp-ctlvcly Prlnr to -urgury, -11 -nhul- wara housed
in polycntbon-t- cs;nn in groups of 3 or 4. Following I

nut;ary. sach rat vas ‘huulqd. up-n:f/

Aggurm
Subjects were ‘tested in a plhxlgllsﬁ box (23 cm x,20 -

v . !

Ceamx 53 cn) with a: seatnless stesl removable. £loor. This,

:.I:Ln; bnx‘\iu placed hulda an gloct:lc-ny lh!.eldad

tu:!,ng' p:ocedu:u :ook plue.
Presentation- nf.sl:ones was con:rolied by a Mginl

PDPIL/OS conpuent which :tl.gguzad a Hewlett- hclurd 33103

ﬁmc:ion genarm:ur. The function ganancor ptoduced ‘a sinn

dhc:lhuuon o£ lound in the box. A :mn\d leva 'matar vas .

litlomd 4 cm dwvl the l:n:!.nycly ﬂoot in vntkous




dueubuud thruughout the cage at the 1&\(.1 of the ears of

the rat, St

Electrical ‘stimulati 'of “the path (PP) vas

initiated by a V. p' I. (Hndnl an) -:imulleor under the "don-
:rol of, the mpu/oa ’Sclmul\u pul.u vere blphnsi.c conatant
n:u':rane -quarn vaves dsuv-red by a phoeon eoupl.ed cmm:nnt'

current unlt (W.R.I. Hndul 500)

fucm et at'10 Hz‘.ml 3 kHz, tnpacemly. The ‘B15

nm?ufiar- were lncltad 1.nhtdn the copplt-mlhud recurd- 2

‘tig chauber.. Tekerondx A 502 ]Azm-emn amplifiess proc.

vided tho ucond -c-ge of amp¥ification, s!.m].- ueu

furt:hat nnpl!.fie by Tel:cranl! 5A15N dual .trace olcillosccpe
mliﬂ.eu “The slgul ftom tha blclllnlcopa amplifiers Vr
" tRen pusad threugh .an analogue. to atgital donverter.

A
Digitized a!.gnuls were -vaugnd lnd stored by the PDP11)03.

Dat:u vere also atoud on an Mplx PRZBO Fﬂ tape re-:otdh

¥ Figuu 2 qmmmu ‘the nlactric-l clxcuitry of tha axpstl- )

lunul ul:-up ¥

i« « N

W y - _Pkoceqdzn

zed. uu-.h

"mg/kg) .nd ku.mLm ’
hya:oeuozm (xnuht, 65.13 m;/k;) intraperitoneally:

.

i
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‘tbo heads of the rats were po-l\:imd in the lcuno-

nxic qpu-.m ulln; n nose -:up The- nose clly vn \uad.

l.bu!.cy :at' bznk!.n-;‘m eardrum, rud__polk‘ \m vn ldju.,nd_
ina hulz&:;nl plane with the aid of »n_‘l-vul;’ -
A bipolar Plastic Products (Model 45303/2) stataless
|;aln -lac:radu was pln:-d in the p-tfuz-m: pnnh The co-
ordlnuu' for r.ha lti.lluhr.ing tlce:toda were 7. 2 mn
polearln: to bng\u', 1 o lateral to ni.dilnl. and 3.5 n
electrode ervad thzu pul'p

vuara‘ 1) to lthull:- ‘hc .p-tiunnt p-:!v dutln; -ut‘-ry. ln

order to h the pl t_of ‘the’ r el d

‘(41) t6 stimulats the perforant path with single puls

that partnrnn:-p-ch ;vnhd .ponl\tlll.l (PPEP's) could hc

u-plad at, various times throughout the -xp-ru-nt md

111) to po:ontu:o the orant path-dentate ;yrun synapses .
.A monopolar ufu’n_‘b;:—}\tmynn -lu_enodn was. ¢

pl‘lc-d “in the molecular layer of of the dentate gyrus of the

dorsal ht 3. Bach d Kad a tip dta- -
l o
utar n! 10- 20 um -nd-n mpcd.n\ca of.1-3 u;ohnu 'nu il

ln:tzod- vu placed. 3 5 om po- rior to. bnpu and 2.0 o -

al to midline. ﬁﬂ.h: p!.lol: studi, plutng the
T e

cl.uctzqd- at a dopl:h re Dc‘dvyldr reported a’ nxlnun N!.

fable EPSP's. e, the. Lo _"azr.h-

Vor.:zodn Ln “the doumnntnl uu vas Eixed when a -uhl-
A




both the PP ly‘mplu -nd the polm; o& nx!.uum Nl dapzh.‘

Ground and refe 51 c des were to” two

" skll screws located eoncmam.u;; to ‘the dentate n'n\:\a\ \
" :

put!onnt pu:h ehcx:rodu Ten lubjuct- h-d taflun:coac

{nlesi stesl mc e plassd, in the muscle lc:atad

wdiuc:ly bah!.nﬂ one of tho Altl

“Whieri a1l ahc::odn had ‘beun properly puced the

An!.nlll were allowed no less thm one week to.

2 ncevct.,’rhna day: prler to ‘the f;.n: tes;ing session,

‘antsisls vere xuiamuud to the testing box. m.o: stud!.as R
' showed. that N1 vas largost whan dm rat vas qulac. rhaw

lor- Hl and M2 bngm anly whan eha rat us quiat. L

nmnc 1 (m A!.l g:ouprpnc!.clp-:ad. inMl. One- 44

Hc»
* . half huut pr!.or to’ ncozdlng Hl, the uubjocl: was Pl‘cnd o

the' te ting bpx, v!.th leads n:t-olud for the u:-: cuq-. om z ;

_' ! This' um nllmud the ninal to .xp1n:. and" ch.n .-::1.

do'vn‘. x . IR

3 8 s




luyér ‘lnd muscle. (vho:‘mapp:op:h:-) vas um'phd

ba;lmin; 20 msa: prlut to nnd Ear 131 ‘msec following.
- tona onset for 300 trials. - A 3
. Hnuutment T\lo (M2): -After cowpl;tldn of MI, no
less thm 26 houxl and no more than 48 huuu apsed be-
tween. tha ML md the second € o). M2 was
umﬂy o repoticioh ot i1, c i
Expatlmentnl Group:. & R
Duxlng the approximate 24 Hour interval between M1 .
and M2, " the'. PP of ln!.m-].s 10 the. experinerital g:uup m:.xv-d
high frequency cnim :c poten:inco th.'d’ntll:a flald
pnc«ntial taspenua to ~ul.x\gla PP pulses. Prior to these -
trains an inpu:/nutp)xt (1/0) curve was established for each
-ubjue:, )

A-baseline PPEP : (PPEB-1) was

prior to the, I/0 or poténtiation pxoeaduran to umu-h ‘the

state of the PPBP priUr to mnipuh:ion of :he p-rEonn:

path-d e gyrus ,.m-pmz

- at this pofar and at all other ‘tines diring the experiment,
conlhtud oz delivering 5 ungh pulses with a 200 usec’
pulu wid h to the pcriordn: path once evcry 10 se ond-

. BPEP’s were sampled beginning 1 msec. prior o and Eor .
72 nsec £onwln5 lelnulul onset. Th. 5 unrplu vata s it .
nv-ugcd and. l:orad by the ?DPII/UJ. By, e

i) Inpu:/Oucpue Curve: A PPBP muuuuune vas 3y

,tueordud frprp .neh lul:j-cc at uclr of the following




um mpl!.nm ‘that -could bn ptod&ad was the h\:nmity used
‘to 9ncen:lne- ehs pnt’onnt path, !i a popuh:i.an spika

uould not be avoked thc 13 nsity vhlch p:odawed 75% of ‘the

afnutes f.ollmug the PPEP measirement, l:ha pu:en:umm

vas d.. This procet | until the

pounctuud PPEP xea chad plncuu. 'nm: 1- nai:hat ‘the

EPSP slope nor' :ha populnl:ion splkn upu:qdeﬂmruus

further Fittun u!.nucu ptiot to M2, PPEP-2 was tacotded.
Al: the nnd of« “M2,"a ELml PPEP uxo\um: (PPEP s) was
_recordsd. s f» 5 TR

Com:rol cmp. (c1 lnd c2):’ Y

© Prior to M2, lnhull in CL remained in the_ q.;- o
the same mum: of time-as :h- -xp-:lmnux g:oup. .Thn X/O

cmi was not } it path stim-

ullclon was mt: mlni-cuud efther. A PPEP nauurs\unt i' .

was’ ukcn p:ior. o Hl. '(PPEP-1) and HZ (PPBP -2).




* A seeond, control group, G2, underwent: the I/0 curve

procaduru--.nd low ftaq-uom:y. low 1nt¢nal:y PP ::imlntlun.
' This form of ,s:mul.aum controlled for the affects nf :hn .
1/0 curve p‘réceduxo and PE: inalation raceived by the ex-
psruumnl greup. ‘rha Tumber of ntumlt r-cew.d by tha o

aninals in C2 vas aemgtgna by. randonly yoling them to 8

. oF n’hq 1 sitanls, tn :h’- experimental 'youp. Each entzmal .

uenCGd in l!.ngllf, 250 \unp p\hllll vith & 200 usec p\xls.
7 wtaeh, m-u v-ra pruum:ld once w-:y s uecndl m-
s did not - pxoducu poun:h:;on. Thé intensity which produced -
" 7ss of the \uxlmull zm’ was not used because this frequency.
of puun:ltlan Ln camblmtlnn wlth a hlgh-: intensity has. - .‘
~rbeen shown to 1nduca por.enthr.ion in qchnr studies, (Hltthiau, .
et -1., 1986, skeltcn‘ et-al., 17993). Alchough the f:aquency
used has produced pu:inciaéxun ta’ thet exparimencu, the "
Lm:.mlny of the -:muhclan was mEﬁ.r.L-m:ly Jow not to
pncmcucs the pa:fot-n: pnth. Follovlng chin proccduro,

“ a PPER" re was reborded. A final PPEP e

" followed . Chart 1 outlines the baste daa!.gn of ch.

* exp-tlnwm: .

lulcology. .

A11 rats’ were led.omd bﬁ pu-lng a 5 0 mp L
: e\lr: nt l'.h:m)gh ehc dcuun “and po:lnxu\: p-ch electrotes'




PPEP=1. .1/0 -
EEERL .

CONTROL 1
B ETOT

CONTROL 2
| N=5(2)%%

n-s(_'i)tf

M#": participated in ‘the procedure; "-": did ot pqx'ir_{puu in the p!ﬂeedu.ra;"‘"'x Animals J.n Control .
3 were’ originally in the Experimental Group but showed.less than 1152 potentiation of thl EPSP.. 'All
B\lt one showed potentiated PS,however, and were considered in the PS potentiated group : nunbers
_within h'ukltl'npnunt ‘the number of 'subjects-in thegroups used during the analysis of s pdundldon.
ml; :.en no u-hjecu 1n Ownr.ml Group '3 for this -ulyu.n, inénn uunmd Lndiun ‘rats used in EPSP




for.2.5 sbconds., Tntracardtal-perfuston vith mrform ’

. ulhu folloved plzfusinn with’ uum, Brains were tamovad.
lnp left ln 10\ fuml saline \mtﬂ they were netlonod. Y
Tissue was uceiomd vith a cryostat !.n 38um thick ucciam

Y\ and :t-inu\ using a much:ou:ic cresyl,violet ptec!dutu.
s Stninad (actlam_vera axmimd to v-:lfy the loenclol\ of

parfo:m: path \mn dentate gyrus ‘slectrodes. .

- stn:ln:lcnl'Anhlyﬂl
v I’. Potentiation Amlyuis i B
The slope of ‘the zysr and the. lmplltudu of the -popu-
lation .puu (Ps) were aulyzsd {to compare_ ehmgu in each

mouur it of the parfonm: path "svoked field po:anunm

(pnm e slope of .the sps(hu measured by luhcrkcting

:he poim: of initial’ rlsa of. the EPSP £zon the: po!.nc prior

co PS conﬂmimcim of the EESP and dividing by the m
of -sampled pcln:l hewa-n cham. Thn onset of the PS V' . _ ‘
eonnmimt!.on -of the zm was- determined using ethods
outlined by Adunw: nnd m\ug'xu (1976) » Thc po!.nc at uhh:h

g ¥ “the anndud devz.uon ciirve of, he o ym' lvcrngo anxuud
abwe baseline was conndaud a conurvlf,lv- measure oE the
begimlng of populu:ion spike can:mimtion ut’ the EPSP.

= 'l‘he utuda or puk ha!.ght of :ha popu.!.uclon lyika‘

vu daum ned by che PDPLL co-pur.‘n ‘L'he muhsd anul.vad

dnwlng a unganl: !zum ‘the 'onnl: of the papulauon lpiko o










Vllu. was 1 as'a”

4
of the initial vn!.ua nhtlined ln PPEP -1. All PPEP Amlysss

_ were performéed pn pg:eum;%e data and not ‘on raw dava values.

were consid in the 1 gzo’up“u the o i)

deg:le ol potlnl:il:ion AI!\PPEP 2 wu.al: lﬂu: 1}5 of the

| Anu::.-l vnlua in x’m’ 1 Subjaces ua:s divided ingo. groups &

tq explore any chaniges specifically related o P§ or EPSP . 5
4 pn:.k:i.‘unn'. p"”umm'.ry snslyses 1n;uém'd' that fout

rats in the cxp-:lmam:al gtu\.\p dtd not show - potsnclu:lnn

of the EFSP. Thoss animals vere i caymmq as a third

_con:!el group ;durl.l_-né comparison of. the A!;P 9@ ch‘a EPSP potant- ]
‘lated rats .-_n;i::ha_ control go'upu"‘\cgh::‘ol' 5x—n'g.|pr three,

the sadle p on as the -

experinental Lro\lp. but did ot exhibic srsr po:ancin:!.nn

of ch; PPEP. A* :hixd conttol group was not ulected for the
: ml!.y-h of ;.hu PS bacluu all axp-r!mlnul mlmls : a

thlhltqd popuh:lcn spikes showing’ l‘ 15% or ue:u !.:}cuue

Vf;tadll'.‘PPRP‘-l; The control groups shoved no "char'n‘g'?s from

!25&-1“1{?»-2.. T e mgens s g

e rn. Auditory:Evoked Ptential (AEP)

a) Ux\nluut-d Data: 2

vy e . |

!uh measurement of -vok.d cell response to the 300 -

vas | over'50 oo : 'étlll /




 Therefors, although the £i parameters may. not have -

uncu' Six av (Af'-AG ¥

& AEP over ‘time for each measurement. Ench average was
amlyzad ug,tng five p-rma:un of the AEP. 1) Puk h:udcy
(PL) .was da:armlrcd ai the puinc in elne, afc-t the tone

onset, when the AEP .reached 1:! maximum” nmpll:uda. i1) Peak

: hetght (PH) np:n.m:na bhe aimplitude of tha AEP This was

messured using t:im sime me:hoda n, those u.led to datnmlna
PS mpl.!.l:ude u.L) The ulopa (SL) musuzad the utn of © °
change of tha emgan‘:‘ used o aaQamtne the PH nauuram-nc‘
This parameter indicated any chlny in: lvangod nc:lvit:y
pﬂ.ot :o ‘or*following ;hn nppaarlnca of ‘:hc AEP, !.v) Area
(4R) was used as dn indication of AEP size and was -
r-pxeaen:ad by ﬂ:f‘:elow thé tangent. v) The wrea '
divided by Helgh: ratio (a/H) indicated any changes m
the relative shape of the AEP., Figures 4a ta Ge uluatn:a
how each parameter of ‘thie AEP was cmmumu ]

Each average for both measurements, i) md ey,

vas expressed as percentage of. the {nitial nvarage vllua

(Al) of ML: A chreeivuy ANOVA was cond,uct:ad on* dach o

1: was nuted that the N1 dld not appear in every r.rul.

indicated any change as a result of potentiation; there




Figure 4a: "a":. (PL), t.ha latency to che*peak of the AEP
is détermiped along t the tije base' from the'beginning of the avamgad
- Bweep. to the point “of maxifum nagn;ivi:y af the AEP. .

Figura Y .
Dbe using the slope of the tangent,‘as .in Figuré ¢, und dropping %
.4 perpendicular 1ide -from the :mgem: to ‘the pain: of . maximum
| Fmgll‘.lvity oi ‘the® AEP . “

P:Lgun écx B SL), :he&lopa of r.ha t-ngem: ie determined

by u:nblllhing ay' x", whete "ay" is the change in haigh: from.
the onset of the AEP 3 the nffnut of the AEP, and ‘Ax"is
change in ti]lﬂ fxcm the onset-of the AEP to :he nffne: of :he AEP.

: Pigures4ds Ya": v(u), the" arba of the AEP is represented by
the area hal.ov :he tangent, as determined by the SL parmce:.
Figure “ie: The Area/Height (AH)" ratio is dutemined by dlviding
the AR parameter by "a" ® . .




" FIGURE 4A R ’
terninfog the Latency to-Onset Gf the AER Peak -,

- : *FIGURE 4B » vy
* ' Determining the Amplitude of the AEP

) = FIGURE 4C
etermining the Slope of the Tange

.. FIGURE 4D,
Determining the Area of the AEP

N

Determining the Area/Height Ratio of the AEP




’ o cont!.darog:ithtn lpacf.ﬂ-d average. N oo

b . The criteria-used.fo determine whether or ot an N1

appeared during a Apecl.fiv.: trial were: 1) The NI must fall .o
. T

 within or below the fangs of the 95 confidence linit of the:
original 50 block lvctlg- If the NL fell above this con-
.. £1dence Ltate; e yas, ot selected. 11) The amplituds of the.
. AEP must be, llrger than the normal bukgzaund activity. If.
‘the N1 could ot be distingutshed' from backgzent Tévels of
activity, it vas, not-selacted. 111) The NI must Fall within,

th-“ m i.m Tange -pm:iﬂad by the 95% confidence limi.t:,

n! the orig!.ml 50 :rln!. qvenga Potentials’ nppouin; prior

:o or after thh cime nnge were nnt comldaud ‘for the

.. £ . occurrence of the Ni during each block of 50 ‘trials over ML
and M2 .tp determine (£ the f:c{dimy with Vvhic'h “the NL
. appearsd was sltered between or within the four groups -

" The ‘£ive parameters vers redetermined for the
5 fi e

Iact'.vd averages (A}-Aﬁ)’ for'l‘q.il‘:'\d M2 and data were L

a p.rctnuéc of the  initial value found for

w-n;- Al lma Mi. As with the unnloctnd lvenges a 3-way

ah o£ the fivn parmcu—l of the

" AMWA vas' performed for



. " Flgure Sa:  Illustfates an indivigual'AEP trial that would
b; selected to be.averaged based on the cr!taril of mpntuda,
bn.kgzound activ!.ty lnd time Base.

, Figure 5b: ulu-tu:n an lndl.vidull Axl‘ :ml that would
be eliminated vhen ul.-cdng averages . bnad on chc amplitude
cr.l.urlon.

‘952" confidence u-i.x: of a -ndnnd average
Specific trial which was eou!dnnd in the nrtsiul
unselected -nrlsn




| | FIGURE 5A ¢ B m e g
Selection of the AEP bua\f! onAsplitude, Time and Backgroynd Activity

| _ ¥




-Figure 5:. Illuar.rgteu an tndividual AEP t:rul that would
be eliminated when selecting nvgtugu based on the backgrnund
u:tivi:y n:rll:er!.m\. . .

Plgure 5d: ‘Illustrates'sn individual *aep \:x-hl that wnuld
be eliminated when averages based on the timd bua r.rLl:etion,/

952 confidence linl.t of apeciﬁ.ad average.
‘Specific trial which was cunsi.deud in ‘the or!ginal
unaelected -veraga.
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AEP to eo-paru any ehnng-l in the ul(:t AEP averages
betwsen or withiu grbups. . =
©) Correlating EMG Evoked Activity with nn AEP: v
* There vas a possibility that mscle u:lvity
influenced the size, lhl\n or nvpunw n! the NL. In
P those rats 1n which

ted was,

& . mduringlnlclvu lated with the
ABP trial of selected dm:- only. The Lnﬂu-nn ugm:or

novamnm: v.u cw-ﬂ..d out of the AEP," “An AI!DVA vag puz-

. formed on the AEP selected averages with m ENG {nfluence
.l.mmtcd If the results of this ANOVA vere du!-rnnt : .

from the aNOVA results of :tn original

cnd d-:u. then

T it could ‘be_stated that motor activity dudn; tone. presen-

nnan did influence the Nl. . N #

She s RESULTS %

I. Perforant Path Evoked Potentlal (PPEP) Data
. Subjects in-the experisental group were dtvided tnco
those shoving EPSP potentiation and those .hwtn; s punn-' e .

tiation. They were considersd for the ’d grouwp

only if the dqt.. of put-nth:lon trm PP!P 1 to PPEP-2

“of the groups was 115'| or greater, than the init: vnl.tu

of PPEP--I. The ,x'rsr yo‘ta’x‘\tlitadv m contained five rats :
, vhere:

the P§ pocon:lu:\ group connlmd nv-n. ‘l’hru
r-u showed both EPSP and Bs pot:-n:i tion aml were lm:luﬂ-d

"-in both ;:oup

. 'ﬂunu-bnv!nb cts lnch. mt:ol Tt

groups and ﬂu_a:p-rl.nn_r.ll groups y.m, i.n mr: 1. ‘ *



The nusber of rats in the control groups for the EPSP ’

_of the control jgroupsy There wen & 19 sveiage, Inorassa 1n: -

the population spike (BS). The PPER measurement in the -

" potenitiated groups remained stable' fron: the ‘point in éima EE

. the contrpl groups. Therefore, the dita for each of the

and the PS imiyu- varied.. Only the ontrol rats. showing

[} Ps wuu included !.n r.ha .mlylh (lwolv!ng s poten- _ ) 3

tfation, Hovnvn:, llm:c 511 s :ontrol. rats exhﬂ:i:od EPSP;, B

they were included.in the EPSP control groups during, the B

-n-'lyau EPSP potentiati ugui:a 6a illus .

the. chun;e in r.he llope of thu EPSP in uch of. the gtoups

Differences wers not !nund betwean PPEP-1 Ind HPEP Z in any

the slope of the EPSP in the experimental group. Figure 6b

illustrates, the i:hmgc 4n amplitude of r,he' population spike

-from PPER- 1 to PPBE 2 in the oxpet!.mnnl PS potantistad
;roup lnd the :vo PS concrel g:oup-. Tha Ps -xp-ri_munul s

" group shoved a 25% average incfease in the amplituds of .

lmdhnlx feuwing the potan:iar:inn px‘ocedute until

the PPEP-S was taken.

- -Auditory Evok-d Potential (,AEP) Dl:l g s .

A 3+ vny ANOVA comparing control gteups vich measure-

ml\: (Hl and-M2) and tine’ (Al. to AG) vas pleomed on the . : By 5

\mnhctcd and sslected ABp dau compnsng the con::ol.

groups only. There were no significant differences between

cmml‘g:eupa‘.vln combined 2o Ancreass the number of . . . o 5

‘!P.‘-'



L
to PPEP-I Ln r.he com:rol groups and expetimencul group.,

gure ga: Illustrates the 'change in .the EPSP frow PPEP-1 o

Figurs 6b: Illustrates the change in the PS amplitude from' "
PREP-1. £0. PPEP-2 over all groups.:

Control cmup- 1 unde:wen: no. mnipulaciom bétween PPEP-I and
PPEP-2.
"b": Control Group 2° T ’ the /0 ocel und low
stimulation between PPEP-1 and PPEP-2. °
Control Group3 underwent the potentiation procndute but dtd not .
show potentiation from PPEP-1 to PPEP-2. \ §
showed

- "d"- Experiméntal Group underweat the potentiation praceduu md

aé: least 115% po:entia:ion of the EPSP (Fig. 7a) or the .
(Fig. 7b). . .




- X% of. PPEP-1

S prepez
Fisure A |, -
Averase Change ﬂ‘-EPFP Slore

PPER-11
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% of PPEP-1




sui:j_e:cs in the control group. This merging procedure vas

- “~condycted on both unselected and selected AEP' data.

a) Unselected AEP Data
1) Gomparing the Control gru\lp with the EPSP poten-

. :Laud group: The 3-vay ANOVA qom:usl:lng proup- measure-
ment and tg.m ‘performed: on each .of the five panmcars
(jtuducudu'ul-l y mip‘ affece' The peak leight of the AR
Atn;-.:um{i w peated: tone prsnm:lciam in. boch groups.
Alchou,,h Al “to A3 were the !ma statistically, r.hna :hrna
u\mrlges attfored sigmﬂc-n:ly (p<.05)" £rom A4 to A6,
whi.ch nlso were the same ancisr.l.uuy. The o:he: four
U did not change with. time 05 with measurement.’

. u) Comparing the PS Control ;mup with the 1:s poten-
tiated group. When - the five parameters were l:ompn-d be-

tween. :ha -:onr.:ul and axperlmne-l groups, no l!gnlficln:'

differmceu e found.
) thctnd Data .

1) Fraquancy 3f oceuz:mrl oE the AEP‘ Thc AEP occurred,

on average; 508 of the time in both'Ml and 2. An analysts

of variance-vas' perfo éu the & of dury of
the AEP over ‘each: 50 ertal hlock Yo -1gnmc- 3 dlt'fanncan
. were found betveen or within 5roupl‘ Thh ade: 1 pollib}.a

AﬂO‘JAs on the lnlactnd AEP data using the sdme ﬂ.va

as thou zed " {n-the j




- . . over time (1(5.092-1.‘!40. p<.05) and over each .uuun-em:
-(F(5, 305-5'109, p<.05). 'lhl main effects oz*u.- and

/ a _ measurement indicated :h-e the peak uugh: of the m
Seow 5 g over n of the tone. Allc‘ the
-t peak lu!.;hc is cunl.uuncly hr;ex in :h- second =

Ilnurl-ht (uz) of the AEP !.n zuponu to 300 tm

However, an between :Ln and

 measurement vas not observed. Table 4 in Appendix B 411- H

the méans ¢ :Ablp !oz the ANOVA

; p-zfumd on the' puk hetght perameter for the. EPSP. groups -
'conpnttng the three’ VEP!P control ;ruupl_and the - EPSP exper-
/: " - " inmental group. ] &

u.!.) Co-p-.:lng the PS Cvn:tel grouw 'il:h the rs poten-

=1lr.ed group:: Hh.n comparing :hn Ps poun:uud noup with , -

§ . the-control .group, ‘a significant m by measurement by

" time -interaction was found with the area of the AEP

(F(5,65)-2.535, p<.05). Table 1 fn Appendix B illuscrates

the means and results of the 3-way Anova co‘p.ring the ,

. area of the AEP of the PS control and Bs oxpctinnt‘l

. groups. - M;u:- 7a shows the u;niﬂun: tnteraition 7 T

L b‘l.'v-qn ;rwp-,

surement and- :hn of the sr-= of the
A

AEP for thl PS. pnnntht-d proup lnd its cnnp-u:!.

con:tol ;toup ln the control group, :\u ltu of the AEP
[ =

dld no: change over repeat d tone pnunu:ton during M17 .
R m .

: llmnt. during M2 the a

significantly increased over M2

“levals from A2 to'A6 (£(45)=3.675, p<.05). Although the area

: ! ) . R




% 2 gf':ha AEP in the PS potentiated group was -ughu:-ny
+ " siallar to the control ‘group during NI, folloving porsncia:
e _ tion, the area of the AEP did.not changs. “The analysis of N
the AEP n_s.loclqnd with the EPSP pcmp‘l did not show a simi- V
lar interaction to that of the PS group analysis. The EPSP
poun!:'!.n:e.d group data are also plotted in Figure 7A for -
. comparison of the changes in the AEP of the EPSP potentiated

_;reup to those of the PS groups. The AEP of the EPSP
. ¥ po:-nchcad group ch-ngud :i.nun—l)y to’ the ‘control group. °

However tha therease in the area of the AEP in the EPSP

putnn:iated rats Anvhlt: depressed relative to the w AL

e conr.zol 5rnup because :! the influence of the 3 PS

. potentiated rats included in the EPSP potentiated group.

If the area of the AEP was gecting larger, it was

suspected that the trend in-the pesk h-t;hc parameter ., -

(F(5,45)=1.550,  p=.194) would

lhw a -uu-r putt-m.

-~ Fl;un 7b_illustrates a similar p.:um of th- PH p-nn:n
- 3 of th- :AE? as that Ewnd in the Al parameter. Although
this resembles the AR pattern dafu was no llpi‘ficl‘\t "
. innnm:icm found when the peak Iul;ht was analyzed. R

Again,  the changes in the AEP. of-the EPSP potentiated group

ln’ plott-d nylnl: those of the PS potentia d group n\F

.j.tl cuupun:lv. control. This graph further ‘axcnpllfﬂ;l the -
-uuu:mnt lml time uln effects obn:vod in the ?H pltm:lr ’
o! ﬂn EPSP ponntllud ;rou'p. The changes of the AEP

of the EPSP potentiated group are similar to the PS control oz




gure 7-: \!.uu-tnm the -wﬂulm:ruum o‘f
-uu-n:bymn' (u-) for the area of the AEP.
!n the PS mnadndn- ml.y-

"H'x cuml @M1): "A-=—& ": Control (2);

"o——e " 'PS Potentiated (1); "e———s": P§ Pot et 2);
"O——0": EPSP Potentfatad (MI); - =--0": EPSP Potentiated (2).




% of Initial AEP (M1:Al)

of Group,
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Average (time) .
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Iummtn a n!.-unr :nml in the' inter-
B -umt md mnp for ﬂm nau:uh

-l Cnn:ru:l. (M2);
~. Ps Potentiated (HZ).




X of Iritcial AEP (M1:A1)

ST e 8w M"
k . "Gu

RE_78 g
tnﬂd lor an lnnmuon of Group, llulun-nt. .nd Av-nu ;
lor the' ?uk lhiﬂn: of the AEP




greup 'l'ablu 2 and 3 !.n Appu\dlx B present che ‘means

‘and |umury ubh for. th- PH md AR putlnete:l iot che PS

. and BPSP mlylh, tupuel:l.v:ly

/©) " EMG Influence on the m» .
Whan motor u::iv!:y was covaried out of che AEP. r_he
:uultl dld not du'fut from thou £found in the mlysu per-

fomd on t:hn leluccad AEP dltl 'thl kkﬂ.cacsd that- thchm

IV lll!.lt‘n].‘osy: ol PR : . .
- Recording electrods tips, . pl-c;dv ‘r.h’a‘ dé}.d:i:ie 4
rex of tha dentate gyrus,’ were. 1occ:ad 1:! anj approxhut:e
, '125 un fangs, 100-ua above the c-n layer: my were, lo-
" cated !,n a Aoo um ung-, 3 5 m postet!.nr to btagna, nnd a : )
125 un'range, 2.0 mn htuul to ﬂu wldunm 20 ;,f»’-x;__ s
Thl ltimuhtlng alac:xadn vq:e locltad in a vnngu‘ )
’-‘o! 526, um,. 7:2 ma osterior to b:aglu and 4.1 om lateral o
the. nidllm i as¥50 wn’rangs, Fig\\x 8a and 8b
1llustrate the pnlltionl of the ucotdlng and ntlmln:ing pe

ohcttud- espectively.

ngrn 10 to'14 in Appemllx A !.lluscra:o nore \

specifically alterations ot' the ABE ovu: t:!.me ‘t‘or “fivel

; rats in the three nning Broups, their rahche PEE? 1’

s

‘:lnd -pniﬂc hi j jeal pl of the.
electrodas. : & . e B

H;\u‘\ 15 in Appn\dlx A !.).l\uczd\c aiulhz elungu

AEP with :npuet: to the level of neordlng




- FIGURE 98B “

Stimulating Eleétrode Placement in the Peiforant Pathway
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Dentate Gran

Cell Layer \
A3

‘'Shaded area represeats the general :_
placement of the recording electrode -
within the wmolecular layer of the.DG

Recording Electrode Placement in’ the Outer Molecular Layer of the Dentate Gyrus




electrods sbove ‘the cell 'uy-z in this study as those
seen in Deaduyler's depth profile. A -qunz*‘(ap:h
Préfile vas-tontrusted using the histological puc.mm

of all the rats that p in the

 The amplitudes of the,AER's’ for the rata with nmua{ '

el de placedients Wera avé g€ u\dplot:cd ngnh\-t

Deadwyler's reported depth profile (Deadvyler st all, 1981).

This depth profils s mot as extemsive as Deaduylei's since
R : el :

. placenments vere restricted to the molecular layer. f The PPEP
-for. each’of the lesioned areas in the present study is
also, shown. Although the amplitude uf»_the”’AEP s, on )
averags, smaller then that feported by Daadwylai, the size
of t:ha AEP with' talpect to the dapch of r.he uco:dlng
claccruda ln this n:udy are consistent vlth chou of
 Deadwylér's. . y
. - piscusstoy
L. Selacted versus Unselected Avé:.gln'g
The results of this l!:udy hwuu:a that - the
lppll!ll\cﬂ ‘of the AEP is ofun a vn:hbh phennuenon, i
:‘smnq: anglyses pnrfomgd on unulnpl:sd and ul-g:qd AEP
d.l:n‘px'oducod qui:u'dlffat;nc xllulﬁl Vhen l:ha data were .
) not aalac:ad significant 1n:cnccim vatl rwl'. oburv-cL In
r.hu umly-u oE unnlnc:pd -dA:-. com:rnr.tng EPSP pocam.'-

,-'h:ad aniuals with nunereh, anly the ‘overall unpu.:udn of




potenciation sffected the AEP. Roweve, analysis of ‘the
R ‘ e

lected AEP data, compa ,r,h.' lation spiice

yntontlnnd animals with controls,’ ind!.cnud a. BLgnifLeu\t

interaction between youpl, muuramnt md Eina. While the

size of the AEP increased over ti.ua in the com:roll

"induction of pocantll:iun thlbitsd ﬂ'ﬂ.l iner ase Slm:s l:hs

:zaqu-my 'uf occurrence uf thu NL.did ‘rio chmga dutlng the o i

lx\ul:!.lum:. r,h- .!tocu ob'lrvld using lalacud AEP’ data are : 0
dul ':o c)un;n in size oE ‘hl N1 when it OCCut.l. Such

varlability of the'AER requires that mlyn!.s of the N1 be

performed on selected data. N

II.. Habituation of the AEP g, ]

a) Measurenent One (ML}

 One of the most interesting ‘nbietv-tiarm of ‘this . ot

ltudy was r.hn: the AEP d!.d not hnb!.r.um:c, In fact, with . b i

fuzthu zapcclcion of r.ona pnuntltiom du:ing M2, the

mu:oml tuponu :o :ha ‘tone unmd to nemi.:in at :ha

- ‘level’ og the dnn:atl gyrus.. This vas ttﬂ.actad' in the Y .

gradisl increaze in the areaof the-ARP from A to A6 of M2

in th- EPSP concroh and ‘the PS em::oh. 'rhu oburvu:!.nn

uonfuucl vl.:h thn: made by Dudt‘rylar et al. (1992 19811.
1981b). The hlphni.c aspect of r.hn cutvu (Flg. 7a & 7b)

© cannot ba lxplA;qad with the present data, - It i_s suspected . i

that-the N1 might continus fo grow in such & pattern until. it



reached 'a platesu, The most interesting cbssrvation,” hovever, n

s’ that the N1 did not habituate. g o
A possible reason for this dtaczepancy La, that the am .
"in the present study fs ot the N1 z-cmud by Deaduyler.
Tha!alaf:tzod's. although in the mol-cul-z\lnygt, in most
cases were placed closer to. the cell layer than the point
vhere Daadvyler reported a mxiim'rii' mpﬁ:’uda (150 m shave: ‘
the granule cell Yayer).. Most slatrodes in the prosent ltudy 5
were located 25 tndjo um above che _Gell layo:. Tl\n l.ulenu a
dllowed only 25 um resolution. On the other h-gd. with
‘ electrodes placed 100 to’ 150 un above the graniile cell
layer, 3’5011;::01 group rats showed soerssmen 1 the size

;2 3
of the AEP during M2, Thus the precise. locaticn of the -
recording electrode in the mhcul-r hyn: does not seexm to
be a determinant of thn tsaultu found in the preum: study,

lt also seems unu.ka].y that the AEP in this l:uﬂy is

not :ha same potentisl :acorded by Daldwylnt. .Dudwyla: '

:qwr:ed an m in the area ncotdnd from in this n:udy.

o

Moreover, the similar lm:uncy md duuti.on of :he tone -vokad

potentials in both of:the studies and :ln qunl depth profile

from the 1 rats ¢ that the ‘AEP
in this study 1is: the sime as :h;_lql _npo:t;td by npldwyhr.
The £act that the N1 did ot hLbLm:. n chis -ipam.\n{
might ba' nxp].llno:l by the Winson and Abzug. (1978 reffectr. '

This m;gun :hnc the changes ub- d in this oxpa:uam: b

=
nl.gh: only r-tlmc boh.v!.aunl. ch-n;u during the pazl,od nt




data celheuun 5 Th- differénces between groups \c;mld' simply

nnu: a chnngn in arousal level dus to LTP procedures or
thetr .bune., Howéver,’ 1t was, ,. found in pilot studies,
that the N1 was usually only seen above, background

- zzc v!un the lnlul was not novlng and ln a relaxed posture.

r.hue cha lnilul was " qui.at lm‘l lc!.ll.

: “fn frequendy of tone Y ,toneﬁ.
dur-u.zm .and ch- conc-xc !.n vhich the tpne vas ptelentad
may:also provide an explumn:ion for the di!cteplncy hetuun
,ehn ralult:n of this .mxy and Deadwyler's npu:n on; i
hebitustion of N1, Although the tone: Intensity and frequency"
& ';rnro comparable to. :'hnuﬁ.uployad b‘y’ Deadwyler; cons

pnunm:ion vas £ixed ln this n:udy. i h-z than v.:i.bla,

as in’ ditiont paradign. The )
“tone du:nclon v‘ '. y Aip\iﬂ:nncly shortar than. :m: used
by Deadwyler. - Fur amote, in :ha pzesnnt ntudy. ths :nna
_as Dot assoctated fith a revard, the --m.x was ot
uq\l!.r 0 zupund to cha tnm Ln any way, nor was the

ne water dnprivod. In unuue, :ha tone did not c-kn on

-the’ nm b-hnviounl -i;ni.flclncc as: Lt did in De-dwylnr s




-A second bl lanation for mot ng AEP

habituation may He that the N1 only habituatss with the
development, of the ascord m;u:lv' component (§2). Since
the N2 was not pr;lnn: in this study but is present in_
Deadwyler’s studies of N h..biunl:lon. Ac is peuibh

that the habituaty of N1 {s pent on the

of N2. This 1ine of thinking ‘suggests that habicuation

‘of the N1 in Deadwyle studtes La Ltnked b, the condittontng
pazadign. Detalls reghrding the chascvation that the NL.
"habituates when thh téne s preseqted in fixed temporal’

“intervals without:conditioning are unclear.

\ .
It is clear, however, that if the AEP in this study is
. \

of the N1 by ler, then

)

Dutln; M2 the area of the AEP increased above '

habituation does not:occur.
b) Measirement Two (M2):
baseline levels folloving Al in the controls: .This
observation {s somevhat more difficult to understand given
the present state of nnue_h into tone evoked potentials

in the hippocampus. - There doss seem to be either a senst-

2 or di ibition process Alehnu;h neurons
hmu been lhn\m to umltizu in tupunu to eunmoul ntlmu-
lation (Frunk & Fuozco 1956' Wall, 1959) such nml:intion
has nnt beén ohurnd in'the -uditory -y-un. 'rhu fact that i
chtl antlul 1!: t.ho area ef the AEP does not occur, in the

potentiated gtw;:. uu“nu :Iu:_ ppun:.hel.qn ut.ﬂ,- =




h-d gyrus synapses somehow inhibits this'

growth of the AP, ' . . ’ 3 @

o There is a.similarity between the behaviour of the AB? \

) of M2 {n the Control group ind the Bxpe:hnntll grovp of

(] - this study and that of the N1 during Dudvylu"l diuu-
N mination conditioning, nnly if M2 is considered. Naive

; animals in Deadwylet's studies exhibit large NL's prior to . e

learning the tone disc tion. As.these animals learn,

the N1 decr in size. Comtrol animals in this study. .- o

also exhibit large Nl's. In the potenciated animals, the .
N1 is much smaller than that of the com:rcl. animals. . lf

the N1 decx

“In size as learntng coficigues, and if

po:.ncllelon increases the rate-of lumi.ng, as hu been .

suggested, then Lcmghc bs concluded that the Age. i.n this -

study shbuld be smaller in the po:.ncxma animals. . . § &

Potentiation, in this case my have mimmicked a simillr

_process which occurs over the ysrfcynnc path d.\lrlng ‘ . N

Deadwyler’s discrimination conditioning..’ With this

interpratation, however, the incresss in the NI over

grate explanation for the incressed. .
ed; tone pul‘mnttens is -~

size of the AEP over
considered at # later point in the discussion. .

11, Changes in the AEP In the PS Potentiated Growiyetans s o B
the EPSP potentiated Group: Analyses of rats showing spsé '
potentiation vnnu.l’&:u_n o‘xhl.biting Ps po:?n‘tlltion‘lllu!s;:ed

v . . "



that the inhibition of the grow‘r.h‘ of the AEP is' correlated
with those mechanisns underlying PS potentiation. “The fact:

that changes in the AEP are assdciated with the.potentiati

of the PS. and not the EPSP is curious. Du&vyla’r has showrt

in lesion studies that the perforant path synapses carry the
. auditory information to the dentate gyrus. Christian, West,
and Deddwyler (1985) also have shownthat the administration

of oplates increases the NI and the 'EPSP, providing further ,

support that' the N1 is carried over :ha perforant: pathway,
In this study, however, the N1 is dissociated from the EPSE.’

That s, the AEP is unaffected when ah‘a dogree of

pn:en:ht:lon of the EPSP is comriderad

The conﬂicclng ohlarvl:lwnl between .| D-ndwylur 5 studies Y

k " and the puun: l:udy suggest: thnc differenc processes

might be .1:5:1:.; the behaviour of ‘the AZP in this study. Sl

If it is -uunud that the AEP obutvad ln the present study

is Dudwylar'l N1, r.han a third vlrhble other than those

.lready d nay be infl g the chmgel .

Thal: vlrhbln may bc faod-furwntd or recurrent lnhlbition.

Interneurons have been found to projacc upino\u

dandri:u to the region vha:- :he rforant pneh lyn‘plu on "

the dandr!.cu_of ehe_r;ennc- 5ytu- (thn}: & Sern_l. 1983; RS

“Sexess'& Pokorny,. 1981; Auaral, 1978; Andersen, Eccles, .

Loyning, 1964). They. have also: been.shown td be GABA-ergic '

(Seréss & Pokroriy, 1983; Goldwitz, Vincent, Wu & Hokfelt,

" 1982; Storm-Mathisen, 1978) implying that:the rols of the
3 X ” B o L ‘t‘



interneurons are lnhﬂ:!.iory in nétufe. The latency of ) o

of these 2 -to stinulation is Y
shorter and the firing chz'nh;rg 1s lower than that needed -
to ‘evoke a i:opuhclon l{)!.ke in the .gr-nula cells via

p-tformt pn:h uiml.nel.cn (Fox & R-nck, 1981; Knowle- & J k4

Schartzkroin, 1981). ‘rhau two chnncta:u:xu of the
interneuron in the molecular layer cannot be justified by
the. process of recurrent inhibition and therefore, it is

luap'cnd that . their rola L- to produce mainly feed-forward

1nh!.b!.:toﬂ. ‘Some of these {ntetneurons have beent associated
iten both Tecurrent and feed-forvard inhibition ozt &

b Eldllbu’;, 1984):

"o Several aithors ha¥e used ln{ubltory\lnbamauxom ing
the molecular” layer to expl-ln uva:\l aspects of LTP in che )
HG. Wilson, Levy and. Stavard (1981), uked the:presence of the

Fead: £ £d 1 ry interfi to sxpllln the

dissociation of the EPSP and Ps " durln; LTP. Allu, blockade * .
'of 'GABA-nediated iohibition (prelwub]q' of mcemsdxm) has :

b'nn found to En.luc-r.a ‘the lnd\.u:tion of 1on; tam poten-

tiation and produce 1.:5-: pnpul.ncion ayikn ln:lng longu

than those evoked by pot-m:i.-elnn induced without GABA' -‘

mm.ueun (Wigstrom & Gusl:lfuon, 1985(a), (b) ; l963(a) (bx,

. [ Wigstrom, Gustafsson & Hirany, 1985).

Based on thess observations, Buzaldl (1984) presents

a *double effect” hy of S fon ‘at the :

. levelof the HC. This hypothesis considers bo;hl.llul.{



dtlchugn through direct axclé-ciol\of some pitnsipll

" . neurons and-also the reduction of background dllnhlrglng of

adjacént 5toups of 1 cells v,d fead.fe d

~  inhibition. This effect would increase the signal to noise

' fatfo and would fesult in a higher probability of signal

o detection during sensory or electrically evoked afferent
stimulation. Thé overall response of a gtnu; of .principal
eiia would deﬁund'o.-, the ratio of :h; strength of direct
afferent l:lmlaclen -nd the degree of feed-forward
‘inhibition exertad: over. the “principal cells. In the pre ont

study, f.he recording electrode was placed just below th-

ith-d “gyrus pses ™and oLy just

"below the level of the interneurens in the molecular’layer.

5t i ! .
It is possible that -the activity recorded at this lsvel in

to tinulation is reflective of .the

activity of both direct perforant path activation of the

gramile cells ard feed-forvard inhibition from the - '

" interneurons. Thése ‘two inputs ‘may modulate the’ changes

chserved in the AEP with and without the induction”of LTP: |

The model, illustrated in Figure 9, considers the-
.tole of inhibitory. interneurons in the |changes of the AEP
observed in’the present study, Bacauss these Intormegrons

- ‘have .a lover: threshold for firing, afferent stimulation

i:rcdiu:nq by the tone can activate the feed-forward .

 inhibitory lnterneurons moré easily than-the granuls cells -

‘of the dentate. According to du‘liqdcl,, :ﬁl AEP recorded “ e
; X W 0 R e



) !!..\m 9 s

. inhibitery interneurons in -odulldng dungal !.n the AEP obluT'd &
Ln this-experiment. A
tinulation of these resyn—

s b quc nlbitu-:ion at "'A",. This decreases the inhibitory Lnﬂunne )
i-at synapses "D" and "E", resulting in a larger AEP over time.
Folloying punnd.n:ion. even though presynaptic habituation -
ocmn. (A, "increased efficiency of the post-synaptic membrane
of the tnumaumu would be strong mn;h _to counterbalance:the
ons. This

'voud i in litcle change in the AE Az,
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du:lng H1 is réFlective ot the dapoln:i.za:i.on of y-nula

< cell dendrites by t path-dentate gyrus synapti g .
' ucuvn:!.on and hyp-rﬁol’uriuc!on of éh- same or'adjacent

dendrites 1néuced by interneuronal firing, It is assumed i

" that the tnh ttuats to the ve
‘af!ai:unc stinlation producad by the tone, Indirect “evidence
for this lllumpc!.on 18" shom in other lntemau.zunll
Fospotises 44 tha HC (Misgeld, Sagvey & Klu, 1975; Yamanoto
&.Chujo, 197§Y. Also, McCarren and, Algex' (l935) oblex:vud

PSP sion in theCAL cells followlng'a® =
) single’ conditioning in invitro n | = -
* Randel, (1985) also that . i

. mediated’ 1ly. further 1ve "

stinulation during M2 would cause ‘the internéuronal v : &

tohibitory tnfl to, 11y, -

subnquoncly. in th ":cn:rol gx‘nup. tha h\crsas. ln the :ize

“Of the AEP uhlemd during K2 would reflect this '

a:.-:.nmb!.cion process, ' Ll & K
Folloiring high frequency stimlation in th . S

. 9xperimental group, 'if both vcha p;rfnzm: pn:h-d-ntu:p_ gﬁs

apses and the ynap: ira tentiated: . .

pou:ympcicany, the noml hlbi:un:ion of :ha lncetneutons

would be v lanced. by the ’ evimpEiiol . i

. Anhibition exerted by the feed-forvard and recurrent,
: o i P >
. interneurons. Little change in the size of the' AEP would be

racorded during M2. This adspts Buzakl’s model (L984) which -



suggests that the same T pediate fosd £orvard and

recurrent inhibition. '

The two annnptiou nd- at th 8 po!.ne in this uodel are’
supported, ngai.n. by indirect ov!.d-m:a.‘ ’.‘lfh- firse lll).\mpclnn
made is that the ln:amurom have been po:-n:umd._!u;-kt

‘and Eidslberg (1982) 'have found Léng-lasting nere in

1 .activiey duced by of direct
afforants. The. gscond sssimption that the pisssas of poten:
tiation’is po-:nympt:icuuy madl.ll:ud has been mgg ed by '
Schu'fnun nml Sarvery’ (1985) And Hi.gﬂ;tom and Gu.scnfuon
(19855 ma). - H o™ ol
. LTP lffm:l:ud AEP 5rovth cnly in the PS pocancutad gguup.

! o

This can be explatried by the possible varying d-gzuu of

potantin:lon of :hn inhibitory tntermurons 1 BS '
pntan:ilt.ﬂ fats prodmu ;;—r: LTP-in cl\u !,nhlbitory lm:armu:ons
q\ur tha racuznn: pathvay, :hu vould xesult in heterosynaptic
po:en:h:lm of the ln:lmautnn, whs.ch wot s

pmn:uclm lnduud over ‘the feed- £ox\ux:d pa:hny 'nm—-fm. )
avan though - the £aad-fotvnrd synapse onto’ l‘.hl lncexnluron is

lubit:ua:lng, r.ha increased axcl.ubutcy of the postsynaptic .

1 mesb due o hater tentiacion would

cmmterbllmce tllu nonul gtour,h of the AEP due to ° = -

1 lnhibi:i.on. I-lwe :he BESP pounch:cd group uy not

* have Very strong : h\hlhitar:y ? ! on h\ :ho

‘and th efo luuﬂﬂchnt




mubxuon would not be generated by the s..a torvaxd puiiwny

to counteract the growth of. chc AEP. B \

C'In nmry.‘chara are several assumptions md’s in &
this model. Howevsk, thers is indtrect evidence to Jsuppt‘;'tz
each of thess. The first sssumption Ls that a population of
£éed-forward thibi:ofy h\:améuxgns is the third ‘vqrhble

“influencing the AEP. Although dirsct manlpulation of these

" tntarneuzons has not been tested with raspect. o' the AEP,
Ch:l::L‘nn, West, and Deadwyler (1985) have shown ehit“
ldnlnil,l:ntl‘o;\ of oplates modify :h; N1 and N2 components _

Of:the. AEP. Opiatds increased the amplitude  of the NI.

Itis suggested that opiods block inhibitory interneurons
causing increased sxcitability in the hippo‘cuyu' (Lee,
‘Dunviddie & Hoffer, 1980). Disishibition,-in ths model

by i hab!.mc:.on of t;he intex-
neurons Huuld cause the Nl to increase. There is also ~

histological; as vell as electrophysioldgical evidence that

1 the feed-forward v in

. & modulating role in the Al_ccx:-tiom of the PPEP, Further

| msswiptions are that thess feed-forvard inhibitory

habituate with repeated ic(L?u'ilthn and ‘also potsntiate folloving

v'im‘inu_tlon of high frequency. trains. A‘g-m. there i{s indirect

evidence that lends support to these assumptions (Alger & <

Nicoll, 1982; Buzaki & Elulbarg. 1982). Finally 1€ is assumed

of on'{s mediated postsy: cally.

. that'the proc

'A'h_h u;unpelun .nm for thu mml Iubi.:u-:iun of tlu i
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feed-forward ichibitory, intsrneurons ‘€6 oceyr l!-d.uu&nly
< - . P

with : of! . leading to
inhibition following potentidEion, vhich counterbalances
h.bihu\’_' 5

m: dunuclul model, although based on lnditnee

evidence, can be tested. !: ‘would be necessary :n test
vhqt!ur ot not 1nh£b!.=10n vas hlvn'l.v-d ln :hun‘u in the

AEP. 1: would be > that: 1f the pauss of Tecur

or feed-forward lnhlb!.tian mdiltnd the olun;el ln thl ABP.

“ton cf GAM o} : vould lltl\‘ #

" this thibl:lon. In the control ;:oup. GAIA lnEl'On’.lBl
'ould incresse the size ol the AEP blclun of the blocludl .
of the mu.um-y m\_..u,v. GABA agonists would be expected .i
£o decredse ‘the aise of the AZP ince increased CABA at the

would e the exerted by these

. In the potentiated rats, GABA

- -antagonists .should; eliminate the LT? induced suppression of
- the growth of the  AEP mz‘m. 42. GABA agonists should

!.n:zuu the wpp:uu.on ax-t:cd over _the AEP in M2, unless

lnhlbt:iﬂn. Otchodtou!.e pllnd-yulu l:hu t:ion o! chc
5 i d <

...u. stes " both Feed-forvard and r

r\lnhtbluty uummu (Alger & lleol.l. mz). Ilcnurlng




PS suppression during orthodromic stimulatfon would indicate

the strength o two forms of nhibition; in

.Pllrud‘-pul-e’ tidronic’ stimulation of the
> mossy, #1bres-on the other hand, would eliminate the k v
- inlusnce. of thie foad- forward dmhibitory interneurons (Buzaki, .

- ISBA) The difference heman the PS uuppnuion rccordad
duzi.ng or:hod:un_x_tc_: and ;n_:i.t_l:omi.c stimulation would give :he‘

-relative degree of feed-forward inhibition involved in the |

; ptnduu:!.m of the PPEP populi:lon spike mppuuloﬁ. By

- obs rvlng the -ll:auc!.ons in the AEP during both these

. procedires, it could be ucnbll.lhod whether or not feed- t i

‘forvard irhibition pleyed a significant role in the: mdulau S ik

tion of neutnl to tone lon ‘at, r:he level

"of the anncm gyrus, - § .y

Thex'e ‘sre several discrepancies whei ‘coparing

' _the:AEP in chla study to chlt of :ha N1 in Duudwylet s studies.

Firstly, the AER does mot h-bmu:- in the p‘:aum‘. study. In.

fact, the lln of  the AEP hu::euad during a sacond t:ening

allon TM.I observation i.n:raducnd some doubt as to- whether

or qoc :hl AEP in this -:udy vas evoked by :hc same processes

l:hc Nl in Dndvyler s s:\uﬂ.as. Similar lnam:y and duration

" parameters and histological evidence presented in this

_study suggests clearly. that'the ABP is| sutfictently sinil

: "tu Dndwylez'- N1 to assume that it is more llknly the m.

tlpo:tld hy Dud.wyh: than an AEP £rom some or.hu source, o'na'



. study and following to the testing sessions, lesion the

_potenthuon of ’_ L 1

entorhinal ‘cortex. If the AEP d!.llppll:nd this veuld probide

more conul\ulvu evidence that the AEP in this study was

r.he N1 reported by Dudwy].er e B

o other possible lons for the di s are:

i)the context in which the tone was p’rs!lnttd (le. habituation:
vs. absolute'rate of repetition) and i1) fesd-forvard {nhibitory

influences at the level of the donu:n gyrus. Hnbitultlon of '

these interneur ‘for the 1y the sizs of the

_AEP in controls. Potnnclution of thate intaineurons accounts

for tho suppression ovor. the ‘growth of the AEP- seen in. the

} 'axpazimenl:-l grotp.

“The, tical model’ is. by

studies of -these s and their on' PPEPs.

'If the model preseénted is considered as a valid axpllnltlon

for the behuvlnur cf the AEP observed” Ln :hll s:udy, a vsry
lnte:ncing lug;l:tiol\ wx:h respect to lumlng can be md-.

When the animal learns to a ociate, the ' torie with a

“behaviourally relevant -clmulul as h the case in

’ Deadwyler's s:udlu the N1 attentuates. It could be lmpliad

that NL att mutlon dnrlns lurns.ng un ! “the

Lau-n!.ng, churufo:n uny uwolvu not only -et!gutlon of the

. gtuml ca).h bul: qho :hs active putln:hcion of lnhib!.cory
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