Inhibitory Effect of MK-801 on Long-term
Potentiationlike Phenomenon Induced by
Perforant Path Kindling in the Dentate Gyrus of
Rabbits
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Fig.1. Schema of stimulation of rabbit brain.
CA, CAl region; CA, CA4 region; FIM,
fimbria ; Gr, granule cell layer; PER. P,
perforant path; REC, a tungsten recording
electrode ; STIM, stimulating electrode.
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Fig. 2. Identification of the dentate gyrus in a
laminar analysis. Responses in the dentate
gyrus show a phase reversal simultaneously
with the insertion of electrodes into its gyrus
(3500 2 m depth). When electrodes are inserted
downward still more, responses reveal the
second phase reversal (3800x m). The width
between the first and second reversal points
corresponds to the dendrite layer of the
dentate granule cells (usually 3004 m width).
In the present study, the recording electrode
was always placed at the depth of 50x m
above the second reversal point, since the
depth is presumed to be situated at the basal
portion of the dendrite. Arrow marks, single
shocks at a constant intensity (monopolar
square pulses of 0.2 msec duration, 5004 A, 10
sec stimulus interval); *,population spike;
numerals, depths from the cortical surface.
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Fig.3. Histological analysis of experimental
sites.  Arrow marks, the perforant path
(medial) and the dentate gyrus (lateral). R,
right ; L, left. X2.8.
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Fig.4. Effect of MK-801 on kindling-induced
LTP-like phenomena (Experiment I).
(A) Method of measurements. Dotted lines in
an uppermost response (BEFORE KINDLING)
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offset of spike to the peak of the spike. The
second and the third traces show the respon-
mV ses after kindling, and after 4441 of 104 M
MK-801 injection respectively. * ,population
spike.
(B) Serial changes of population spike ampli-
tudes in the same experiment. The arrow
indicates the stage of the kindling stimuli.
After 120 minutes, Ringer’s solution with 10
#M MK-801 was injected at a fixed speed of
0.05 ¢ 1/min.
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Fig.5. Changes of population spike amplitudes.
In each of Experiment I-IV, the mean value
of 20 responses elicited just before and after
drug injection was expressed as % of those
in control recordings just before kindling.
Marks * and * % express the presence of
significant difference in Student’s t-test on
comparison of responses just before and after
the injection, showing 0.01<p<0.05 and p<
0.01, respectively.

[, before injection; WM, after termination of
injection.
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Fig. 6. Effect of MK-801 on kindling-induced
LTP-like phenomena demonstrated by input/
output curves. The axis of abscissas shows
the stimulus intensity of a single shock.
@®—@, before kindling; O—QO, after kin-
dling; X—X, after termination of MK-801
injection.
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Fig.7. Effect of MK-801 on kindling-induced
burst responses. The four traces show the
responses before kindling, after kindling, and
after 324 1 and 4.6x 1 of 104 M MEK-801
injection respectively. % ,usual population
spike; * * burst response (negativity down-
ward).
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Bapiglshs Z iz, NMDA Z2FFEDOEMLAH
ZNEOBRROFEROVDOERL D b L 2 Z DM
BrBESLTws IR RL, 20L& kMERRE
DETHERELHTIRG. BELLFY YV
B33 LTP BERORBIZEZOHREDOALS
T2 DHEIC b NMDA ZEEROEEAIFEICHES
T2LOEEDbLNE. FORBEABFLHEANT L L, F
YR Y Y IO, BEFERFIBIC &0 ERE A
BERVGBAMEREE 2 5. ZOBRAERER BRI
L B BESTPOMIBAEEC L 2:BEOHE» 6H
SNTV3 &I KERFPLRHET 2. ZOHSE
REBIZ L > TR Y F7ABIZB T 5 NMDA ZHED
BB, ZhEEBLTINLY a2V bl F Y
F R ® Mg* A4 > ik 3EHESZRS L,
Ca* AT VY DOFADBRBI 2 EZ6NE. D
Ca* A AV OWMAN—BEEL B LBy T AEEF
YRUCIHTc3RuaMERbDOEEZ NS . #

al

£OWHERTIF VY ¥ 7% NMDA 540K %
DbLOREIMLEZVLEENT WS Y NMDA %
ERFNLEHT 244 >F v ¥ RVOREZENE
L, #hoDEEEBEID BREBICR 2008 L
nrwn. BBIDES3RFUYRIVIBOYFTAD
FlhiclEET 2B/ E LT, BEEWRIZINTE
B —REOF > F Y v/, ERE 51 285K
ERRICHFRPMBOBRED Y+ T AOHHEENS S
haZeBmEINTHE®.

ARz TEORLd I —DOMRRAEF
RS2 EoTASA 7OBRLELNLZEE TR
BOENBVAERESRSAL 7OHEBEE, ZhicT
3 MK-801 oLt WGl Rr Aol T
Hb. ZORERESTEERR R ™81
BIFET, FFPY IR, BRNKEC 2L ERRE
HEABIC L > TERS NI BEERIGE S EELT
W3, ZheDOFETCRBERERGKIEI=Y) v0
BFREICL B TALAETVEETASNI VDY
3 FRER S EEE AL (paroxysmal depolarizing
shift) T bbb RERFEAMMEL ThCEBL I R34
JOERLEMT IS, —EOTADAKRRG
FLaHTEINTWVAE®, Racine 52 % Kairiss 523
EHERIISIZI v DXV RY Y IREDF UL
)y S BIER L BBV O T, EEE -8R
BETIE LTP BRRO T L e BEORENEY F7AE
EOWHIZEC 2, BRERICKIBRNCLEL
BMEFBICI->TObEREAL LI L 2HELL. L
» L Walther &®1ZEY A % Av: CTERE TEEE
O Mg* I T2 8T T AD»AREEEF (epileptiform
burst) 2FEFINB Z L EHRE L /2. 7z Yamam-
oto &% XEREO—ER T2 5 % B YT THEE»
5 Clr 2BEL Gy F 72 2B T2 2 L TH
AT & RO EW (d0msec) TADABEERD
FEHRINDEHELTWS. 2D Yamamoto & D4l
BRERENFNESDO A THAEERICHE2FERTS
BHEFEDOILEFRBL, ZhsORIFOMECY
ABSB D ERRFEED & 5 I HRE CREFE RGO H
HshdZrR+9b0B2rRBRbnd. BRI
Jibiki &z ¥ ¥ T 5 HHEBOREZRABIC L5 F
PRYVISORESELER L BEEROMTLE
L, BE0OZBREHFIIEHEOZN LD LEVRERH
FWMEEREOF Y PV VI BRERRT I E24T
VB, ZOEBRDLADLR DS ERIFRICB T D HE
BEEHEOERCZAEOEREENES L TR
Lz,

Z OB RIGH AT 5 MK-801 12 & 2 %%




FrRY IS REHBERS BT 255 417

B3, #An) YT VEDBOEA T 2 kv
zeb AT MK-80l 203Dtk 2 LEL15N5.
EBED 1M 0 MK-801 T2 Oi%] it Frikrgsss
edb, 2OMEIZIRE LTP BRSw 2 58
rRBEEREETH B, 72 MK-801 ik & OEEFE
RIGEBSERT 2 BETCRAONE WK E R EEEE
MELBMEIL. COLI 2MERIREZENLS DBR
REOFKBELIEY NMDA ZREDEMRLS L U 7
WEEBTBAZ > F ¥ ANLOERIICH#ES Ca?
DHBERBADBES T2 L2 RET2. B7ro{H
RE DBEFM RS ORI NMDA SE&NEME
DY FTAGEBEESL, oo I ERECEL
CERLWHABEMBEL -0 L EbN . BRER
BENERT 5 KE LBHEEME 2 OBSMREN %
BT 20TRENE I, 722 OBEEEMOKX
EADMB AT, FOVF L AGEE BB R
EEOBEE LIV VR 2DCEANREHTEL 2D,
Lz, BERMRISHIR Z OMABERL H 2 HE
VRIVEBZTCHEREINS L E %2 513 . Racine
5™ i3 Z OBMRMRICH Z D b O 3 EREEO R M £
HEZRLCES>TELBZEEZTWVE ., L0gMOD
MK-801 ic & > THEDEE A1 7D LTP BH K
KEBHABMHEIE ENTHREWERH SN0
HLT, BREREESE2HZ 53Dz LTP
BRERVBTIICIE NMDA SEENEREOR T &
BOHL, ZOTALABRIGEOREERIZIX LD
&5 7% NMDA REKOHEE S H > THHTEL B &
LB EEMNELEL T2 -0 LB bR,
MK-801 %% Z D B3 #RENL & BEFE M Rt I O S BB {E
UTei$l 72 L CRECEWT 2 LE21 003,
MK-801 z& o TH&EYE, Ao NMDA S84
DIEFEDF > F U v FER T 2GR, 27
ESREL T O ABRMEEDIC L 2 T AL ABRE
BT 2MEIMRCETIREIBELS L AN
3% —%, Mody 52ik*> MY v 7 BOEE A
TARERAWLEROWET, Mg™* 2 & 2 WER
BEASAREBORBESCECIBRERZ A 270
BRI L T AP5 8 L WSR2 RT 2 & 23
ELTwa. LhELInEsnx> P> r B3
BRUERIEH N T 2 NMDA 2805530 %]
PRCET 2 HMER TR b ThR L. SBROPIE
DERSHFE LS.

1 B

BRI EEBR T ORI ¥ 985 O BB — Bk E
DREXYFY Y7 ick->T LTP BES A 5BH L7

%, NMDA ZEEOHFEMIENETH 2 MK-801
TEEZORRECRSEL, ZoByoatF> Y
Y7 LTP BHEKRENT30EERNL, kO
WEREEL.

1. 10 M@ MK-801 12166]€4T LTP BRI
EoTHARLIELESRA /4 7 DIRIED63:19% (F
PELRERE) £MHIL7. 21 MTRR1I04 M
EHRB L ZDMBEIOBREIZFE» 272, U v FAED
HEEAL ZNMBER CRINEEE X 25 ¥ LTP
BRI L > TR L REEGAM 7 Lok B
RUiz. Y FY Y7 %21Tb3 LTP BB EHEHL
HWTHEER BT 217> L BER TR MK-801
BEOEEORGHEN L CEIE LA FRET S
mof.

2. FYFRVUIR2ToR200ESBS 7 HI, &
104 M® MK-801 OEA 21T 57166 4 flC*
PV TR, BREABICE > THALLESR 4
TN TEULSEAL BEEEMO LM+ v
FUYZRIOBEOREHE TR A S Wit EREBO#M
FMRIGHE (burst response) A& STz, 122405
4Bl F T T MK-801 HEAD BB LTP #38
RICL2BEOEER A 7 OERIINS ST b
ETREVWORRL, ZOBRELKSIE MK-801 12
o TiIZRERICHELT:.

IhoDFERIT LTP HERCHAYRISHOFKE
BB NMDA 28 AOERAOES 2 712 &
DEBbhd.

E: Fid

RERZZ DY, FUFRICRIBEHES, FiEEs LU
EEH % W BEILOR RS Lo 0B ES R L
9. £ LCTEEHE, g8 rukruweERKEES
BRI R HE O MG BT, BRTEE cHisg,
HEB R W Bl FEE L UBEREY B
BELEL ETFs 7.
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Abstract

The effect of MK-801, a non-competitive NMDA receptor antagonist, on kindling-
induced long-term potentiation (LTP)-like phenomena, were investigated in the unilateral
perforant path-dentate gyrus of male adult rabbits. After the LTP-like phenomena were
induced in the dentate gyrus, with perforant path kindling, in acute experiments (acute
kindling), 10 # M MK-801 in Ringer’s solution was applied directly to the dentate gyrus
at a fixed perfusion speed of 0.05 #1/min, through a probe. The intracortical application
of 5 #1 of MK~801 suppressed the LTP-like phenomena progressively and finally produced
a 631+19% (mean=£S.D.) reduction of potentiated population spikes. The injection of 1
4 M MK-801 revealed a relatively mild suppressive effect on the LTP-like phenomena.
Ringer’s solution alone had no inhibitory effect. MK-801 had little effect on the responses
revealing no LTP-like phenomena. In addition, the injection of 10 # M MK-801 almost
completely suppressed “the burst responses”, i.e. a sort of epileptiform discharge which has
been rarely elicited by a single shock after kindling. These findings suggest that the
activation of NMDA receptors underlie the kindling-induced LTP-like phenomena and
burst responses.



