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B ZE R B o BB (¥ 3C) : Cannabinoids (CBs) first received much interest as its
unconventional, characteristic action as a retrograde neurotransmitter. CB also draws
much attention because it causes LTD of spike timing-dependent plasticity (STDP). Once
LTD is induced, afferents are often pruned. This raises a possibility that cannabinoid
agonist itself causes afferent pruning. We found thalamocortical projection exhibits CB
receptor (CBR) -dependent long-term depression, which shows spike timing dependence,
thus a form of STDP during development. We also found that thalamocortical projection
shows a retraction during the period when STDP-LTD is inducible. We are currently
studying if exogenous application of CB agonists induces afferent retraction.

AT ERR
(BHHHAL - 1)
LR 2 ]2 & Ft
AR ERA 3, 000, 000 900, 000 3,900, 000

WHIETET « H 5 RE I
FARE D3 F - AE - e REE - Pt - AP AR
F—U— N FEE - AN - SERAE - [RIETE AR

1. WFERIA S DT = L CREERY 7R (B SUH) 23R E © D
RATHoT, 4)g—2/3 @M 7 RIEH]

KB AR R B 1T, O —FREIZ AT
WCIERTFELCUF A A 22 b &8 5 i
MERTZERMBIL, ZHEFEE. SEED
EMEBRL A= bZ2dFLTNE L&
ZHNTWD, ZOREEORIIZIE, 48
—2/3EMOY T T AN EE L &E R
TLEZLNTWEDR, FOLIRADI=X

MO KR E &L FmENTF 7 AR & %
MRDOF KRS A X TIHRIFET D AL
AU TIRIENERT M (STDP) &R
2, Fx TR A E DR & RIREIZS T
DPOWENKEIENTLHZEERHL,
IR RGBS ZE R L, 2
DSTDPIZ2/3f@—4BIEDZH K TEH



WE (LTD) &720, ZOLTDIEA YT
v/ 4K (CB) KHFHETHLZ ERHIBIL
TW5, T7bb, CBESZMELZESTDZ
EERBOBRGTHY, A%12—14H
B2 5, —FH. A% 7T—14R0121Z2/38
NIHRN S OEEOBRN P H Y . Z D)
7 ZILC BIEEM D, LTDFEIFDOSTDP
o AlREME A R LT, - T, A% 28
H(7—14H) 2T MR- 2/3 @&,
FA%KIBERICIT4AE—2/3BRENC
BIRAEMED M 2 R4 2 LT B,

2. WrtoHBY

RN, BRAMICEREANZRET D &
FPTLTDRFEIH SN, RITEDOEEF DAY
IAFENTOL ATREMED B STV 5, (R
BMEHTIZIL TDRACBIKEETH D Z &
BEz5HE. CBEREZT TR D IALN

HETX AR H D, T7bb, 22T
WA 2B BIIIRKE—2/3@&RFENCB

RIFRIZIERE L, STHBICIZ4 )8 —2/3 J8#&
FHZ C BRI IBRE NI & 5 AlRErE N 5
ZHND, RFERIFIINLERFTDHZ L%
HEgE L, 9. tHEK— 2/3@~Dr[ o
PEZIEMICFEEL, RIC4gAT L, 2/
SEANZLHDMAERAGIEAZTX., CB#&
BETTHLIRMENEZ 202D 72DD
72T — X BIET D,

3. WHED STk

1) STDP o /ER

%2l (BBT7T—14H) O~ 72ANLH
PR & Z O T db D R E ORRMEERE

ORFF LU AR 2 ER 5, FRIZHIY
TERA FE L, NLIVECE 2/ 3 8 OHEAHE
a6 H 7 A EEMmE AWV TR —E' LR

FRAITU, AN 2 RTdk L. BRI

K oWEMNT T AEM (EPSP) %tk
#éo__f REFLIZ L AEPSP L,
BITIFEANIC L DIEEEN TS A DRI DU

T, b —EORREZHE L., TOFRMHT
9 ORIDT Y > F il % 7R EIRRTITV

(FAI TR, EDHDOEPSPOE
{bEBET D, XA 2 TR B R
ZZ%*+200ms NTEAREICHREL, &
NENOHFHETTHELNEZLTP, LTD%
HHWTSTD P& ERkT %,

2) BT v A REEMET A b
1) ER—DER, ﬂﬁ k2 Sraa ANEN

fRIE—2/3BREICBITD, ot /A
R7 F=A MIRT RS EZT A T 5,

Changes in EPSP amplitude

3) FURICINZ T4 BIZ LI EmREY B X,
ﬁ%—z/wﬁ/f7xmLTD#4% 2
/3BDOLTPAFETINEFD,

4) IR — BE B O RE AT

TR — B 53 A% 2 T B ¥rlz2/3
B, 4BIZBW\W TSR &%ﬁﬂﬁb?é
ME I MERGTT 5, FEBRIEL, SURMIEIC
HGFPEHEILLHE m%&ﬁv?X%%
WTRRETT %,

4. WFFERLE

1) A 2O~ ANL 26T, K —
2/ 3B T 2ICBITAHSTD
PHIBIZLL T L 91T -7= (K1),

X 1

P8-12 VvB->»L2/3
200

1504

100+

50

0% 150 100 S0 0 -50
(Ko@) fHK—2/3BIcExDHA
SR E 2 T TESTD P ilifR, %
IR — 2/ 3 BRICE 2T A 2 v 7 Hl
WORMZE (HIXHK— 2/ 38R, — 1%
JIF) feihi Lz ORERESNTZLTP (>10
0%) LTD (<100%),

ZORH, 4E—2/3/8MTIX. 4/E—>2/

3EIETYH, 2/3@—4BIIATLLTPN®
Hhrnd (X2)

I

.

X 2

—
o
[ =]

==
=
[=]

-
R
=

=
(=]
Q

o
(=]

100 50 0 .50 -100 -150 -200 -250

AP-EPSP delay ( ms)

200 150

(KO#HB) 4FB—2/3=BMOSTDP
PR AR A & e XX 1 L RC

WE-T, 2/3B~F, 405 LE, BURD
b, bLroFWmMEOSTDPRERLT
WBHZ LD,

-100 -150 —200 -250



2) R —2/3@ESICBNT, e
JART7TI=R OEZEEW I NZHW
TUTHo Tz, ZORER, WI NIZHKRHBERXRDOE
PSPZEKT0%IZHE Lz, /-, ZoM
HIERIZ D T B A REEPEDOAM2 5
1Ty rEnix,

3) HR—2/3@yF7FréafE—2/3EF
T F T ZDOWFNEH

WER—2/3@ F 7 RZBWT, HEKE—>2/
SBHAIVITHIHMELS ZTLTD2#F%
TBHE, A IVTHRELGZTWRWNITH
Mhrbod, 4B—2/3BYF7RITEBW
TLTPARHEREIN, £/, HE—2/3
BRI EA I TORT Y T h52 T,
LTDZ#HRLTH, 48— 2/3EMIXL
TPRFER Iz, (X3)

X 3

b
3
i
2
|
i EPSP amgltuda [my]
L= B

Trve e

g
3
2
3
£
o
o 150
&
o
]
=
8
3
g
£
S

50

o

+ timing

- timing

(Ko@) HK—2/3@~% A 3
THEAEE2 5L TDRFHERENS (B)
N, ZOAfE—2/3E T FATIE, M
WaH 2z THRWZL2r»rb o3 LTPR
FRENT (A) COY T 7ICFDORER %
O,

I ORERIZ., FRROIEENX, K- 2/
3E~DOEREMELRN DS, 48— 2/
SBEOYVFT I RAEBILLTWDHI LETL
TWb EEZ6N5,

Pl EofER AR LT (K4)

X 4

/,ff"ﬂ__*“ﬁﬂh

L2/3
consolidation

L4

P7-14
V[:"M :

(KoOFHH) VPM (K 1X4E, 2/3
JEIZEST LTV D 03, FRR OTEB) L 2 |2 B
Brhz5d, Ag—2/3 7 A%
gk L. K — 2/ 3R AZMEST S,

4) K — BB %5 O e fifAT
BIRMIEIZ DG F P 2 R S ¥ 7- 8 sT
WA~ T A% ANT, HEKROERENZEL
A% 2B CRIZ LT-, TOME. E%T
HETIX, HERHET2/3BNICEEA
LTWbab0D, A% 1 2HETIH2/3)F
THEETIZULMNEAL TR -T2, 2T,
2/ 3@ BTEMRATHIC, BURMN D 4 /8
~NEBENZONEHRELEZOND,
(X5)

X 5
A




k7 El@ﬁirétmiﬁ 4O, 20NN
Fifl, 4 RKOEMITH > T, HOCHEE 23
L/ff_';f"ﬂ:%%‘fc ;/Tﬁ—o

B

Ui 1 2 ORI DU, 2
W, A KOG T HOCHE % 3
{EI LTCF%%C \—T‘ﬁ—o

BHTH (Yrr, FLrey) LA%12H

) OTURBRHED /A6, FEENIANZE S
DX r v, BROIUNIANLL (4)8) 2R,
&%75?12/&@ L DYHRBR LR
B0, 12 HIZIZIFIFHELTWD

5. E7pdEFimLE
(WFFEEH . HHE
(ES )

Gy e ONEEERT 78812

CMERERm SO (BE 3 4F)

(1) Itami, C. and Kimura F. Developmental
switch in spike timing—dependent
plasticity at L4-L2/3 in the rodent barrel
cortex Journal of Neuroscience ZFHi A ¥
32 (2012) 15000-15011, DOI:
10. 1523/ JNEUROSCI. 2506—-12. 2012

(2) Ikezoe, K. Tamura, H. Kimura, F. Fujita,
1. Decorrelation of  sensory—evoked
neuronal responses in rat barrel cortex
during postnatal development Neuroscience
Research ##ifT Y 73 (2012) 312-320 DOI:
10. 1016/ j. neures. 2012. 05. 009

(Fx¥&) GH8ff)

(1) ARFCE BEHASLLEE 2/3E6#
RN ~D R B 2R, 7 2 A 3 v TRk AE
PERTEEVE L 2 OFAEAEM % 3 5B HAwh
BE®ERE2201249H18~21H
Sl R

(2) Itami, C. Cooperative heterosynaptic
interaction of spike timing—dependent
plasticity in the developing barrel cortex
42nd Annual Meeting of Society for
Neuroscience 201241 0H13H~1
7 H New Orleans, ¥[E

(3) Kimura, F. Two distinct STDPs
converging onto layer 2/3 pyramidal
neurons during the 2nd postnatal week in
the rodent barrel cortex. 8th FENS Forum
201 2%7H14~18H
ANA

Barcelona,

(4) Kimura, F. Developmental switch in the
spike timing—dependent plasticity at
layer 4 to layer 2/3 synapses in coincident
with the initiation of critical period in
the mouse barrel cortex. 8th IBRO World
Congress of Neuroscience 2 01 147 H
1 8 H Firenze, Italy

(XEF) Gr2 1)

(D Ak Bl (ERODOA4m
P2 CREBUE . FIASHER], GHFRT, 7
M2 —fF) (54) 201 3HEBITTE

(2) AP AWEE EYERER) (i

Ve, BREE. miEmth, Ean—m) o4
20134 2192H

(£ Dfth)



TR I

http://www.med.osaka-u.ac.jp/pub/molne
wkimura%20gyouseki.html

6. HFIERHRAK

(D) BFFefREE

AF P& (Kimura Fumitaka)
KRR « KEFPEESSRFSER - #ed%
WF9EE %5« 00202044

(2) Wrge iz

FF T8y (Ttami Chiaki)
B RERKRS: - RS - SEAD
WFFEE 25 + 90392430

(3) WFae i J17
Hui—Chen Lu
A F—BERIKE - IR

J-Y Huang
NS T—ERRY: - RA R R



