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KEMHREPEESNL L, TUF 1 7 RREARBR
EOMREENER IS EREZRETSY. Zhb
DFEIRIE, B 1 RROERHEDS AN T2 HHEAERIC
BULEENES F T ABEOEMICI o TELZ LER
LRTHEYH, ThonBLORERFL LT, Fi
B AFEBIZBIT D N-methyl-D-aspartate (NMDA) &
ED % o-amino-3-hydroxy-5-methyl-4-isoxazole
proprionic acid (AMPA) %4 % LOBER Y + 7
AWRADILEDEE T2 2 L PERLEHZAITHE S I
ANTW5B. Seltzer H1d, NMDA SEAHERTH B
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AWARTIE, MREEEEORORERT » BA LY
BB 520029 5 BEYT, Seltzer ¥ & 5 MR £
ERBETNVOFTHA T4 AER L EEMEZTHBRETY
ml, FHBRARBOBRNM THER SN BHEREY -
TAEB LMY F 7 AEEOEIL T EES A —
VUTVAFARE X o THRERICEE L.
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HEH4-6BMOBEM ICR Y 22 MH L7 (20-30g).
AEEOHABANZ 12KME L, T XToOEBRITHE
WATo 7z F7-8, KOZEHBICERTESE L)L
AR

2. HEEESMHERETTIVOMESR

%3 r100mg/kg, £33 5T 10mg/kg BREETIZ
Seltzer ¥l X 2 L FMIER ST LTV, MEEEESHE
ERETNVEERL L (REHREEE 2. —F, %
R EES R TICAEHEOREB O A (sham F4H)
iTo 7.
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WEIHE»OR/ER7THEE T, LEMHBEHEIER
BO= 7 ZOBMBREIE T 2 RIE% von Frey fila-
ment (No. 2.83, bending force 0.07g) BV Tl L
7z. Filament IZ X 2 8MARIEE 10 BNz, 0w
LCkBITE 2R A EHHE L, HEHEEICON
T BRAF & AL E R R C I L 72,

4. FHEX 51 AERDOER

r%3r100mg/kg, ¥¥9Y ¥ 10mg/kg BREETIZ
XY ADOHR R L CHEBERE L. Wl L2
EHI295% 0, 5% CO, THML4CHXE L
7 AW (L% : NaCl 113mM, KCl 3mM, NaHCO, 25
mM, NaH,PO, 1 mM ; CaCl, 2mM ; MgCl, 1 mM,
D-glucose 11mM, pH 74) IZBEL, 47 B2ZX54
#— (Microslicer® , D.S.K., Japan) 2 iwnT, E&
450 um OF R T 4 AERE/ER L /2.

5. REMIRSMEROL I %E
5%CO0,, /95%0, 2 N7 ) ¥ 7 LIz iR 7 LT A
MeRELIZERLL, FHAIAZA2HE LEE
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13mm DAY TFT 74Ny —%BNR, 305H1
Fax—varLizth REEMRSEREZTH 2 di-
4-ANEPPS (5mM) 40 uL 127 L7 A 480 uL. & fetal
bovine serum 480 uL Mz 72 D% 100uL T2/ F
L, 15~20 BRI T Y Fax—Ya vy LRI
RS L.

6. BEEXBECLIBERA XA -T2

A5 4 ABARZRERF v = IZEEL, LT A
WEFRTICCCD 7 X5 (MICAM2) & W 7-5#EHb
BEEICL DT, WERESB X S FHRERED
FHEBRRABMVCHEERZ A CERR
(TRAIN 3,DURATION 1.0ms, INTERVAL 10ms) %
MmzaZeTHLNEECE/MALZRELLE S5
GABA , ZBMEEHFETH % bicuculline BL U7 ¥
VERRAERETH B strychnine R S8, IHIH
VFTAEEOEEEER L. 3L LT AR
DOHEERSE, BEEMEL EEAREEN) 2R
Z®OWIZD bicuculline (10 uM) + strychnine (1 zM) %
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STRABESRE) THHCNQX (10uM) &, 2L T
NMDA ZFAMERTH 5 APV (50uM) % BINEGR
L, ZhEZhOEHZER S L EOBEBEMEILE R
BFROICEIER, X522 b0 k% W RaEE b A B iRk
RERCHER L.

7. $RETERIR

ETOFBRITTFHMEEERECTRL, WBRELAF
MR I BT 2 BAOFLREE Lo EIIE =50
BB 5 B #TE (two-way analysis of variance @ two-
way ANOVA) # v/, FHFHROLELEREICIE
Tukey B: % 72, #ebLI sy 7 b Prism® 248
ML, EHiAE EKEER p<0.05 & L7
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0.4 7

%k & LEHRHET(n=8)
0.3 - -O- B (n=8)

Krebs Iﬁl
BictStr m——————————

CNQX msssssssssss—)

APV mmmmp
3 BEMA AV VY IEICL2LEHBREERIETREARENS

VT RREICE 2 BB

bicuculline, strychnine, CNQX, AVP 2 #hFhEERI¥-L X
ORRIWEBEMENME R T, T REEE, MEIER L
VgL, OFEE @IXLEHEHERE2RT. bicucul-
line, strychnine Z#EM IS & B EFHEERBICBVWTERICE
BB HEE L (k1 p<0.05). ZD#%, CNQX B LU APV
R 85 & A EHEBE T bicuculline, strychnine 2 B &

ToRFE HARAFEICHES L (% @ p<0.05),
2R LTwi (# 1 p<0.05).

VYT VAT RERNTHEONEEMELOREER
2177, F2A-C i, ERWOBRBATLOELH
BUZ & 2R IEEMEL (BOREE) of A—,
K 2D i #EmAT OBEEME, K 2E i3 bicuculline (10
4M) +strychnine (1uM), B 2F & CNQX (10 M),
BJ2GiE APV (50uM) % FNZFHBIER L, #IRH
A ZESIH L Z B OoNEEMNELLEZRL
Tw 5. bicuculline & strychnine 2 EH I /- XD
JREAM A LIZEM L, CNQX D#ERIC L - TRE L,
APV DEEFLT S SIS L7z ASERITIHEE L 2o
7z,

SHRREE (n=8) LALE ML (n=8) KBTI H
BAR—V YTV AT AR AWTEL R EEMELIC
DVTHERLERZK 3 ITRT, ERWOREEME(L
I3, WERBEICHLCEERECHBRINAENICHY, #
®F, bicuculline & strychnine #EM &5 &,
HOBREMEITTBEICL L CERICHMALL (<
0.05). 0%, CNQX z#msE5 L, WML HIE
BUELIZRIBL, SOICAPVRERSELELR
bicuculline & strychnine M A DEFFIZIL LU CHEEA
ZIEEICHIS L (p<0.05). F7=, bicuculline &
strychnine #3 T T® CNQX & APV OERICL 5K
BAEE, MREICHL TABHRREAECEEICH

SHICH R EREE

KLTwiz (p<0.05).
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W,

AR TIE, &3 F 7 ARG D iR EMRE ORE
PEBIZED L) BB G2 200 HLPIIT L
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WHEMBEACBY L RENY F S AEEOTLEEZRL S
ZEAWES T IhFTOEREHEZENTFETE
BoNkeho72CNQX & APV OTH OREFRBICER
THHMEEZRHL, Z0OY AT ANHREEEAR
O FEICANTH L Z L R L.
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ZIZKIBL, RWTNMDAZERHEERTDH 3
APV ZBMx5 32 L BEEMENIT S SIS L.
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FEREE L BEMREEECHBLE 2, CNQX B
L UAPV 2 ERIE-56, REMBEEEEICBVT
EEICHERLTW. 2o th5s, NMDA & AMPA
D2 ODEEWY F T ARSI, BEMEELICLST
Bl TWwiokilh b, ,

AMPA SEBIZHRERICBILIINVY I VBER
KTHY, —BIOICEEEY F T AOBRNEREEIZH
5L TwaY, MEEEREEICL YT 7 AT
BwiThzolE»BIBELRLTEY, Gwak 513,
AMPA ZEMAFEPIFETH 5 NBQX O BERRS1Z,
REEHERFEOERTHATOFT 4 272 RS-
WELTWAY, AMPA 2K GluAl 225 GluA4
OAEEOY Ty MIIWEBRENTEY, Zof%
BAZ & o T AMPA SHEOBRAEBEEOEE R, Ca?
DEBUELZLEZHELTVBEEZLNTWVWAY, i
E, MEREEEERICES T Y T sy VEHLNC
L72BF2e057% &N, Chen 51t GluA2 PSR EMER
WS LTWwa ERRNTBY, HEREICL > THHMT
O GluA2 DNFE{LHD I L, GluA2 RIE AMPA &
AT EZ2AHL TSP, —%, Lubii,
FIEMEBICBWTHEREAICBIT 5 GlulA &) VR
L& N7z GlulA L7228, fgEEEEE cIE
GlulA &) YE{L & N7z GlulA 3L 2 h o7 b
NTWBY, Z0 X512 AMPA SHREIHIREEME
FOFIE L RIS BS L TV A RIS B &
NTwa, EWETIE, AMPAZAREBEETH S
CNQX OEFIZ X o THEBEMELIREB L2, 2o
RIS TR RE TR ESICRIET A 2 o »
Lol ZoZlhbdh, AMPA ZFRIHREE
HEIFICBVWTEELZEH 2R L TR LRERTE
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REENIIE OREIZIZ NMDA ZBEOIEEAL I ES
LTWwRLELNTEY 'Y, B NMDA Z84ED) &
BIAPEELREE 2RI TEELILATVYAED,
NMDA %%4KiZ NR1, NR2 (NR2A-D), NR3 (NR3A-
B &V T2y bhoRh, Chboy 7Ty bME
RIZE Y, SHEEOEBEN, ABENEEZERLT
WBRRY R T, B2 NR2B 2SR 04 00 5%
FEIZHEG L TWADTIERWREEZ bhTng 2D,

AWFETIE, NMDA XBZKRHEEETH D APV O
WICE Y, BREBIC Y > TELBEEMEIZ, W
LML THREBTHEBIATWZ 2ol kid, &5
MRS RIS X > T NMDA 2B K2 N T 28BN V57
AWAFHEHR LTV L 2R, BEOMEEREF
BLEZWSDTHo7. —F, AMPA &KL NMDA
SHREOMEZHELZICO 22 b6, HomEN
F T ARG OFREE RS EEMEERD, ZOREM
AR CEINBRB L L THEBRICER LTV
Lint, MREREEMSEREICIE AMPA, NMDA LAt o @
BV F TARSHPEG LB EEZ SR

—fIZ, BHRERATROMEREDP S 2R —a U
DY F T AEEIZEG LT 5 RESHREEWEL L
T, ¥7A% Y APRCGRP R EFEIT LD, B
WBWT, 7 2% Y APIIE 1 RROMEEHED S
HaEh, 2R==2—a VB % neurokinin 1 (NK1)
SHREEEELTHELTZZEFmOR TV B,
Hokfelt &%, FHMHROBEICL > T CHHMEDOH T2
% X P & CGRP @ down-regulation 252 Z % £k
THBYY, ERICAREEREBEETVERHVTER
1TEh % 3R L 72322 T, NK1 2545 LU CGRP &
FEOT 5 T=X s OBERE S X ) hyperalgesia
PRI S EMEL TS, —FT, HEEEICL
STERBAOYTAY AP OBRBIZRA L, NK1
ZAEKIINT 5 LRI TV ARIEDD 2, Zhb
DT FOWA L HRBEEEERE L IEEO KRG
BhEWET2HMERELHD®, ChoOfEIL D
SHBH I, FHREEERRRICE) BB T AE
E~DHFTAF v A PR CGRP 2 DB 51, BET
bSPTIR TRV, FIFRTIE, ThoBENEY
F T ARG DA B R TR B OB O CEEERHE L
TWiw, 5%, AFETHLEES A—-V Ty
ATFAEHAVDLZEICE T, MREERERFEOREL
HRANOBES OWEEEINEWY 725 » X P % CGRP
BN UIBEBYY 7T UBEQEIZOVTHH S,
LTwWw&E7\n,

BEMAA - TRZEFRAVEHLOY F T IEED
B

REMBRZEARICL 2ERBENLAEY AT L2 HN
CVF T AOMEI, BICHEBAEOBWERFRE LT
B Ih b, PRl SEZBICBWTHERBESHERE
BT 2 F 7 2 OEICOWTIEREM R A
FRERAWEEA AV IV BEL, GABA %
ERIELI LT, BRBAVASET S Z L E2HERN
WCEME LY. 2 LCARETIE, 20V RATFA%M
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Evaluation of Changes in Synaptic Transmission in Spinal Dorsal Horn

Using Voltage-sensitive Dye Imaging Technique

Toshiya Saotome

Department of Anesthesiology, Dokkyo Medical University, Tochigi Japan

The effect of spinal synaptic change on development of
neuropathic pain remains unclear. To determine the effect
of sciatic nerve ligation on excitatory synaptic transmis-
sion in the spinal dorsal horn, we observed the optical
images of fluorescent changes induced by electrical stimu-
lation using voltage-sensitive dye. The sciatic nerve partial
ligation was performed in 6 to 8 weeks male ICR mice,
according to Seltzer's method under halothane anesthesia.
The spinal slices were prepared one week after ligation,
and incubated for 20 min with a di-4-ANEPPS to use opti-
cal imaging. After rinsing, the slices were placed into the
recording chamber on the microscope stage and perfused
by Krebs’ solution. Fluorescent changes of di-4~ANEPPS

in the spinal dorsal horn were measured using MiCAMO02.

During the observation, bicuculline, strychnine, CNQX and
APV were perfused. The fluorescent changes in the dorsal
horn were reduced by perfusion of CNQX and APV. The
fluorescent changes were predominant in ligated mice
compared to control mice. The blockade of CNQX and
APV on excitatory synaptic transmissions was incomplete.
These results suggested the implication of excitatory syn-
aptic transmission except AMPA or NMDA were suspect-
ed.

Key Words : voltage-sensitive dye imaging, neuropathic
pain, spinal cord dorsal horn, synaptic trans-

mission.
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