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Nitric oxide (NO) is a key retrograde messenger that regulates synaptic transmission
in the cerebral cortex. We performed multiple whole—cell patch clamp recordings from
Layer V neurons in rat insular cortex. SNAP, an NO donor, suppressed ulPSC amplitudes
in approximately 40% of the connections, whereas 35% of the connections showed ulPSC
facilitation in inhibitory synapses composed of presynaptic fast—spiking (FS)
neurons. In contrast, synaptic connections composed of presynaptic non—FS neuron
types showed a constant suppression of ulPSCs by SNAP. These results suggest that
NO regulation of inhibitory synaptic transmission is dependent on presynaptic cell
subtypes and that its effects are partially mediated by presynaptic mechanisms.

AT R AERR
(AL 1)
LA IEEE & &t

2011 4 1, 300, 000 390, 000 1, 690, 000
2012 4EHE 1, 200, 000 360, 000 1, 560, 000

R

R

R
e 2, 500, 000 750, 000 3, 250, 000

WFZE5y 87 - St

B D43FL « fH - BERER LR Bl 52

F—U— R BRYE - F S REE - EH M - NO

1. RSO = M« AT Lo T, FHEARRITAN R D DIk
SFEIEREEZRBNSEIFHRD S D) ZERT S, ZOFANE, BRI - PR




Wi EOHERONEREOMEIZH H TLE
%o FENICIFAET HURE T LT RIEIH
AT AN AZ 0> B BLR B NAAZ & 4 L T
BRI Ch 2 BREICATT 5, AL
fE#IE, REENICFET D =a—n Il &
STHRINLIAY NT—=TI2X > TH
B LIS, SHRLEERTA~ LS
N5, &HIEEEITRHA & F A O
MR DZEND BEITA N L ARTEH)
TEHICLEERBE LT DL D
(Yamamoto et al., 1994), BRFEE H O MLEL %
179 BEENMRRR > U — 713, B
R Ze NS, FERREDERIC L - TIX
Al x OMHIENTfE=a—arhb
Wl Ens, cnbD=a2—n2k->THE
REND VT T ADUF T AMREN, BUNTE
LB OB L KT & EZ DD, WE
DIFFEZ LY . BRENIEINES 7 2T 4
AN VERBEEREN UTAREDE i o5
fii S, KRR & OISR 12 Lo
THHEEND Y F T A =2 —0 O
WKIF 22L& mR LTI, LEER-T, v
TAFERIZY T T A= —n O
L, TO=a—nrOftEH D\ IR
BUDIE U Tt 2 difi & 2 LR Sz, &
FFABM = 2 — 1 Tk o TREA SR
HshdfixezlL br - ZJL—RA vk
¥ =N IO OMBIEEICFHF S L, xR
vV Y —BNEMN G D VI RHIIC S
FTAMRERHEAEM L D D & PRI,
2. WHED R

PRRAER N ¥ F T A% = 2 — v &5k
BT DML LT, v 7 A k=a—mrin

B S, R T OIREW B U 2 &3
DAL ERSCT Y R e A Rk
DL E - TL—=RAyEr Py —%fr L
WATHE S 7 T VIREEE I T b D, R
B 7 b QNS NIRTEREF O RE L MRS, REMIHE
HHICBW T T T ApEORMHEESR
HIHl 255385 & s s —mIbEHRICE
H L. BEEWNICAE(ET D2 OMfI M E
—a—n R b NCHENER =2 —r
DO S DRI F T RICBIT D v

FF ARG LT R E RO P
B LT,
3. BIEO Ak

FEBRIT 1T VGAT-Venus # & o /37 {51
ATy MW, BERICHES & SN A
T A AMEAREER LT, 2-3 80 Venus F&
17 » b % pentobarbital kRl T CWrEa L 7= (75
ma/kg, i.p.). MIMIKIMECE 2Rt L, ~A 7
D27 A= HNTEREEZHNTES
350 um DRI A T A R & VERLL 72,
N LISt < A L — ¥ — B
Bile O ONTE B BILE T T, Venus [5Gk
—a—nr Bt 2 —o 2 % GABA 1EH)
PEIIHIME = = — = o & B R = = — 1

2B LT, B D=2 —n Z i [
RIS LR — LBy F T T TIRIC
£ 0 RN A Riek LTz, MR 7e & ONT
GyfEtE OV AT Ko TR S Lo ko a7

— RN ORE L e = 2 —n o OFl
BERE L, 4
-60 mV THREEE L, BorimrEfilig L2
(1200 pA, 2.5 ms)IZ L - T3y FEMR A G E
FAma—m L FHETHERENLS TSR

DLl ==2—a XL,



B AT LT, v T AMREICB JIET
WAL 2R DB BT 57202, —ML=E
F o donor TH 5,
S-nitroso-N-acetyl-DL-penicillamine (SNAP)
H-o D 2 7 A% T O IRIEE DAY & g
Hr L7z,

JERR:

GABA ffEifff=a2—nm D H b, 7R
i fast-spiking == —m1 > (FS)& v F 7%
BB AR = —a > PyNIZX > TE
S 4% FS-Pyr [E QNS F 7 220
T, ZTNENHKI 3B DT F 7 A% SNAP (1T &
> THES e b NG E 2R Lic, 612
VT ARIFS =2 —n1 2 & GABA fE@EhiE=
a—n Yy THEEN D IHIMES T T A
FS-interneuron 27 7" 2128\ T b [AIER 7 &
RPTFoNT, ERABEICIVFERIND
IPSC gL Td % paired-pulse ratio fif 72 & 8
W R R . IR AE O coefficient variance
EREHT L. SNAP LK - Thlebahd
VT AMBEINEOEE, VT ARIER
DR Z I LTV D ATREMEDS R STz,
L, =8O FTTREALFITBNTT T
TA=a—nm O GABA ZEBOIESZ M
DEALITER T 2 alREtE R S iz, v
TAFMM =2 —1 BN FS =a—nr 4o
—a—R Y ¥ A7 non-FSHTE=a—m
o K S 4v D nonFS-Pyr
nonFS-interneuron > 7" A D > 7 AR
X DREEISE RO BT,
FS-Pyr > 77272 5TNT

ZIZH T D ARMEAEIE, 1-300 © M SNAP #¢ 5-
Ko TREICIKRF LTe B b ERm L, —

v 7R

BT, SNAP (Z

FS-interneuron >

{PERDANRN Vv —ThD PTIO 25T
27T =AY T —BIEKTH S 0DQ
{71 FC SNAP %MD IPSC HRIEAE D 21k
FRD LN o, THO DOEHTIEIZEY
ZOIREIE Y T T ARTRER B D& & At
T L AREME R RN LT,
—BRLERAREESR TH D NOS-1 DJF{E
23, B RE N O #EARHIRZ O apical dendrite 72 &
NZHHME= 2 — e v O—EIZRD ST,
INHOMRRNG, =a—a rOBEKT
B - i S e —B LB RN 7 A
AERICBEIEL, H2DWITHE LEAMED
GABA ZEKRDEZME TS ED Z LI
FoT VI T AYA FIURIFE LTV T A
IR 2 R 5,
5. FERFERIMLHE
(BFFRAREEH . BRI 8 S YL
ER Y

e

Cdes&am ) (BE 2 1)

(D Ebihara K, Yamamoto K, Ueda K,
Koshikawa N, Kobayashi M: Cholinergic
interneurons suppress action
potential initiation of medium spiny
neurons in rat nucleus accumbens shell.
Neuroscience., @i, 236(16), 2013,
pp. 332-344.

@ Kobayashi M, Takei H, Yamamoto K,
Hatanaka H, Koshikawa N: Kinetics of
GABA, autoreceptor—mediated
suppression of GABA release in rat
insular cortex. J. Neurophysiol., %

Fef, 107 (5), 2012, pp. 1431-1442.



(EaRE) G

O LA {FX. KMEERR IR 28
PE IS G 7 A5 I B 5 B ALK
TEHEI NV BT FVDIRE. 5 35 A
H AR P RS 4R 2012489 A 21
H

@ WA IEL. T v b ERE GABA #ilE >
FTAMBEICBIT DT T A =20
UIRTFR 2R — R L R OIERTTER, 5585
Al B ARREL 2 (U 2012 4F 3 H 15 H

6. BFFERLRK
(1) WFFERA

WA JE3C (YAMAMOTO KIYOFUMI)
HAKS: - FEil - e a
WF7eE 25 1 30609764




