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The interaction of inputs of the dendrite in hippocumpal CA1 area
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1. [XC&HIZ

W, BV F T AANNL 5T EPSP (Excitatoly Post-
synaptic plasticity : BB L FABEBM) LBV T T R=
2 —u CFEKCHEVERER % 5% T 5 BPAP (Back-
propagating Action Potential : WF{=IEFBIEN) OF A I
7 (BFEIZE A KXY, VT I RATBEEOEENIERS
STDP (Spike Timing Dependent Plasticity : A/3A1 7 Z A I
VUREMERTEN) BEE STV A1 [2]13]

F 7= LTP (Long Term Potentiation : & #ii83%) & LTD
(Long Term Depression : REME)DREELE E LTH T A%
PNEBEPAVLN T XA, SEE TR & BAR
ZHERLEOBREIZL - T, EHEE L CEHMED
BRAGEELOERKS ARIBSHRIN TR L 29 ko
HT 2AERE RN 1 ROBDIEN SREBN RER L X
Fie. ZE THRRRETIX STDP D#EH PD (Proximal
Dendrite : B K 2 HE M iR EE AL F) & DD (Distal
Dendrite : BHRZREMREEME) TRAZD VI L%
WELTE R [M516]. —F, WNE»HDOMEE CAl ©
DD ~DEERIZLIV T FI74 NCHFEREND A1
7% PD OANIC LV e Shifakz RS2 L 0B
EH2ENTWS (Jarsky, 2006 [7]) . AEBRIZEBWTPD
L DD THRBMENRLRAFEELHIZ 2T X, £
NERDERALA~D AT BERIRE D VO A S GRS LIRS
RT3 20IcEFB L, BPAPA PD b DD FAIMEEEIND
TLEEELT, PD~OASN BPAP # /- LTDD®
BHOBICE 2 RBLEL. Z2ZTRLIIZ, TANY
Z (Alveus) & CA3 B2HOUS v =77 —llk (shaffer
collaterals) IZBXKHE %5 %2, BPAP & PD ~DVF 7SR
ATNZ LB EPSP £ DFZ A I 7D, WHhiZ DD DFEHAL
B, 20Xy NU— 7 OBELE(STDP)CHE L RIFT
YEEHIEE BV TR LB L7,

2. RBAE

1R 100 g itk OBED Whister Rat 2> HLHEE ZHH L TE
X 400 ym [ZXF A AL, 200 pM DENMBZHEAFE RH-
414 Z T 1 BREE Us. 1 IZHBB AT A4 ADREN
R L FIEAEETR L. £D% PD & DD ~OHIBEARE T
FTABFELEBENEDSICATA Ry e AN (T
BEDIA4Y) , RELEEERATAL R
EFxA—ICEELE. BRABAER (TgE&) 3,
BPAP %8 T 577 A7 2 (BPAP stim.) OALEIZ 1
D, BOD2O/IPD & DD ~DANEITFHI DY =T
—RIBICHEEA LT,

HREIZEAHUEENERMBFEE (MCAM
ULTIMA) %MV, CAl BOIRFeEs2h A A—3 55EE%
100x100 pixel (10 mmx10 mm) Tiog L7z, XFHHI AT
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DI EED Ims/frame, 10 DML XEERAL
ZERRARBED | pixel L2V 10x10 pm*>TH S, (77, 55
HYEFLEN LT 57-DARERTIISED 16 RMEFH
{77,

3 ODOEXRMBOREIHLA I 73, @REAETS
Tl XY MR E R K S SBPAP Stim 2R EHEL L,
PD (= EPSP %2 Z 3“PD Stim.” |3 At=5,20ms D 2 >D X A
2 U7 (RIBERRIZ) 2 Ay -, DD (2 EPSP 252 5“DD
Stim.”% 5 ms (CEAE L. AAFEE, +_T/2VRIE
200 ps O HEREFE T, BPAP H[W¥IL 300 pA, PD KT DD #
BIERETE 2D XD 100 -200 pA ORIERE L EH L.

Optical Recoding Area

ppocampal CAY Area.
AP Siti

|106 um

1 FHERBOPMANMER L OFHBINE
PD : Proximal Dendrite DD : Distal Dendrite
LM : Lacunosum Moleculare A :Alveus
SC : shaffer collaterals DG : Dentate Gyrus
PL : Pyramidal Cell layer
HBE

3.

3.1 PD AHIZ& % BPAP OB R UHIE

PD FBIZH L TH A I 7% E 2T BPAP Hlli % 52
2. AESmsiZLTPEEZA IS, A=20 msiILTD &
BEAIVITTHD. AESms IZBWT PDIZVF7F2A
HBWEA, BPAP 37V R4 2T HIZ80H
F4 5. £/ PDHIED PD DAIZ EPSP #FET 5 Z & M
RSN, 252 BPAPHIIB & PD A% At = 5 ms T2
T YU &E L&, BPAP L PD HIEiz LV #IEXH DD
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~EE I N7z, DD ~MEHE I 5 BPAP OEALIE, BPAP #i
WOHEITS>TBEITHABIEZ, At =20 ms IZBWNT
FI4%(Z BPAP #llf & PD#I % X7 V7 &8¢5E, PD~
DAFIZEY BPAP iIHIE X DD ~z#E L T\ < BPAP
BEA LTWAZ LRI,

32 PDAAIZXZDDOIEHBNEADRE

PD #il#iz & ¥ #94E &7 BPAP 23022 DD TR
BEE 52 A0 OVWTERA. At =5 ms 28V T BPAP
25 PD BB LV BB S -, & 51T BPAP il & DD #l
BAaE 7Y 7&E- L&, DD IZiX BPAP & DD #IEic
&% EPSP OBEBEMMBHENDZ B RINE. KIZ PD
~DYFTFAAINC LY BPAP ##4iE &8 T DD 5
SRR L, HIEENT BPAP & DD DY FFRANCLS
EPSP L DEEBEENIL, PD HIEORNEE L s UEEE
wWhnnRohi.

KIZ At = 20ms D & &, [FIERIC PD ## & BPAP ¥ %

T V7 SE BPAP 2 MIESE T DD M= ED &,

WMEXN77 BPAP & DD TOYF7FXA ANz L5 EPSP
& OENIX, PD #EORLWIEEICHEL, BANEY T
ZLEVWHEBRERELRE. ZOBRIZ PD ~OVFTAA
A DD WMEREELEZ TR LERLTWVS,

3.3 SR D DD ~DEE

32 ® PD HI¥ (At=20ms) ZHEZRLERICENT
BPAP BEEND L WO REEMND, BPAP BSHIEE NS 1
SOERE LT PD AHCBWTHELET S IPSP (Inhibitory
Post-Synaptic Potential: it o 7 A % BAL)DRENE
END. FZTHRM GABA-A FyxArnayh—Th
% picrotoxin (200 uyM) # A\, BERZ TOELE At
20 ms TRT7 Y V7 EEF. BREZENFRR 2 (TR
7.

picrotoxin ¥ 5-%, DD ~&{G#T 2 BPAP B2 LS
STWAZ ERbholz, ZDZENDB At=20 msizBW
T BPAP HlB & PD #lE % <7V v 7 EREEIALND
BPAP OHIEE, MHIMEMAEIZ X5 IPSP OEER KXW
EWRERNTE.

4. ER

EENS, BPAP (I PD ~DANDFA I TITIKTEL
THEMREIN, DD (B8 &hi. FLT PD ~DAN
DEAIVTIZEY, DD CHHEHHE{RA SN, Bk
BIZIZ, PD BT BPAP & 7R ANM LTP FiRD
Z A4 27 (AESms) THIIE DD ~MeiEE N5 BPAP OF
ALIEEML, FhIC L B2 DD T® BPAP & v F 7 RAA
FNZ £ B EPSP L OEBEM LML LTP 2{REXE 5K
FHZ@ &, PD (BT BPAP 2 PD Bl L Y LBh T
LTD i # 1 I 7 (At=20ms) & 72 534, BPAP IIHEL
T DD IZBWTIHE LTP Ml H 5 VI BHET 7 1
TERBHAHZEPRBRIVIAREINT. ThE®ETS
7= % picrotoxin %5 L TER%1To7-. BRI LEER]
IZHEZ o7 BPAP OMENEEH%IZE L. EEmMN
TERE., ZOZ LML PD ITBWT BPAP & PD HIBA
LTD ¥ A I v 7 L 22 2BE D BPAP OFELL, HIEM
b= a—m U RAIZE 29 IPSPICL B Z L5
7-.
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AEBRFERIZ, Distal v FI4 MBI AEHLE
(FT¥B4) (Zxtd B Proximal & KI5 A4 NASIOREMD
GEZREBL, Zhd 2 AHBOMBEERIZL S STDP i

FLWEFROERE LY I5LELZLND.
Control BPAP
. BPAP+DD [}
5 BPAP
EPSP
; @
N
0.1% /
mnITsec (L)

2 MHItEHIIR O DD ~ D&%
WMEHE GABA-A F v X7 2 v 1 —Té 5 Picrotoxin % #%
HE45L, H#58 DD KBVWTHEER T EPSP 15
HHELM ML TS,
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