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260 ug B L7 AL E ik S~ o AR R IREE & L7e.
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BoNT/A #5225 7 A2 7 % I ¥ 50mg/kg
XY 7YY 10me/kg DIFIENIZ G X 2 & F KT
12, A0S ZUIBRL, FhEiEfMB L2 kL
B, 727251295% 0, 5% CO, THIAIL 724C D
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LT AR CTHERSERYES, NXvFrI07 - k=)t
IVELERE AT o 72, BRSO AR IR 0 T 3 B 85
(Axioskop FS ; Zeiss, Germany) %\, &% CCD #
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v 7 EES (Axopatch 200B ; Axon Instruments,
USA) % H\72 voltage—clamp mode T (&N % —70

WCHEE) 2, 7YY VEARRSESRE (Digidata 1230
interface ; Molecular Devices, USA) % fi i L € 10.0
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MiEZEL, ZOBMED5 R, 1558 L0825 ol
MicH T roa—aroicziskl, NHEMEE
BoNT/A # & Wi L7z,

2 V7 AWICIZT ba K F£32 > (0.3uM; Sankyo,
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Sigma, USA), GABA, ZBAKT V¥ T=A+ThHoH Y
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1 AR skt~ 7 21289 % von Frey iR OS5
MEhIE 10 MM AR 2 N 2, FAUCx L ClfTEi 2 R L8 E&%, Ml Pl 2
OHELZFMEHE (H) 2, Ol3xTiEl, @1XBoNT/A #%/R3. Surgery (345
WAL FAM %, 1T injection 1 BoNT/A OREIENTLS %R
XHEHE & BoNT/A HEO TR B W CTAE MR SERICE D AR A LSS, Fimi &
OB U TR R 3 2 AT B 2 R § B ORI & D 7248 (#p<0.05), BoNT/A#ET
Vo B & I L C 4-8 H HORMATE 2 /R TR OFE LB A STz (%p<0.05).

4) FREHENT

ETOMBITTFYEEFEEBRETRL, AL
BoNT/A B IC B %5 mEPSCs ® i, RIESB L O
eEPSCs D IRIE D LB X tRE %2 w7z, F 72 von
Frey B O M 121X — S B E 25 B0 M1 i: (one-way
analysis of variance : one-way ANOVA) % H\w, ZH
BME X Tukey D% HHBME 217 5 72 FEHLEIE
#atY 7 k Prism 5 (Graph Pad, USA) ZfiH L, #
YA BRI p<0.05 & L7-.
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1. von Frey &8

von Frey sABRO MR % X 1 1R, LB IR0
TR OB AR BNZ S 9 B A AT ED % 7% 3 [ KR 7 R
THEZEZIAON G o7, HEROBHUZDS, I
HRHE L BoNT/A BEOWEEC B C TG & Hoi L <l
Wxt3 2 RMATE 2 R T R OA B LB EZ RS (p
<0.05), BEMRERIREICL DT 0T 1 =T HFRAE
LTWwWbZERMAL. LAL, BoNT/A BEIIx
BEL L TR BZ4-8S HHOM T, RBfTH 2R
MDA E LB %R L7 (p<0.05). CofHEE :n=

19, BoNT/A # : n=19).
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O 2 CHEIZE S 7z mEPSCs #RIE & F84: bR 2 bk L 72
KER JSERMIREIE BONT/A O#%5:12 X o TR i A3
B 5MN727% mEPSCs RIEICOWTIEM S %I R
bhkhrorz (K2B 2C). ZLTTRTOREBO
mEPSCs D FEAEHE B L HRIFIZDO W TxF I &
BoNT/A#® 2 M THE L 724 H, mEPSCs ® 584
BHEE 1L BoNT/A BECHREIHA LTy (p<0.05),
WIRIZ OV TR CHEZIAON L o7 HHR
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W+ 7 A%ER (MEPSCs) k& & O
2A 13 mEPSCs ik 1 &R L, 2B 1% Z OFLEH O IR, 2C 1 3F A bR D 2
M A NI A%RT. H#iZ mEPSCs @ BFAH B, Al 22 kg & 584
WB2ERYT. COBEFTIE BONT/A OBENTES12 X > T mEPSCs RiE (pA) 1221k
A SN h o720 (K2B), AR (sec) I AT MDA LN (K2C). Tz,
mEPSCs R 1F & &4 HE O M LK & 1T - 7245 B, W EE L BONT/ABIZBWT
mEPSCs DIRIFICH BT A LN Lo 72" (K2D), ZOFRAMHE X BoNT/A#ETH

HIZHA L7 (K2E) (*%p<0.05).

RO 2 Em/hBME, 37 b b R/NIEEBIMED 15 5L
25 fE DRFNZ BT, BoNT/A BEIIHFREE & ik LT
eEPSCs RIRDA 2l 27/~ L7z (p<0.05) Ohf B
n=15, BoNT/A # : n=23).
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#Edl eEPSCs #IR (pA) %, Hfifillld eEPSCs %¥HERE T & 2 die/INRITKER it & SR & L 72 R (5,
15, 254%) &7Rd. OxIHRE (LEHiekikit) %, @1k BoNT/A R, Ald sham P 2R,
AT AR 2RIC X o TR & BoNT/A B T3 eEPSCs OIRIRIEA RIS A L 722% (#p<0.05),

BRI X b 15, 25 ORI BBIEIC BT,

S>THBIZHR s (%p<0.05).

2R TH B SV2 (synaptic vesicle protein 2) & ¥
HLTHEISHBNNL Y FHA =2 A2 X o THDY
AEhsl, WA ZTO7 7 —EIZXo TEM LS,
F T ANNBICATEES A SNARE & 82 B Th 5
SNAP25 2 EJWi 35 Z 212k o TY+ 7 AN &N
JEOERLA Z HEST 5. ZORE, MREEWETH S
T FNa) ORI S T, Fsbig 25 B
THEZEZLNTVEEWY,

Fal o> X 912, BoNT/A 5 stz LI 80w 1F
MLAETHIEDPAMSNTWAD, FRETFICEL T
T S T wi v, Arezzo™ 13 BoNT/A O #
R ERRI R 2 A L8Ry & LT, 1) group T (F
WI T U X AN & group IV (HEBERRAE)
KR DM RMED EZ M & BB/ y — v B EL S ¢ 5, 2)
y B = 2 — 1 02 X B I & B 5 & Tk
Zhy=a—urRiiEo iz IR 5, 3) miE
RLHMMRERO ) MEBEET 2 2L s E 5 (MR
RIER D), 4) MR IS B AWM LA AL B,
5) I A DROMERRME ST I T ) AEEY G B &
H35, EvolbO0FEEREBL TS, £
AT, KMBREZEEIIMINLE, 75VF=0
taub=r, K', 79R¥ 55 I VE, HTAY Y
AP, ANV b= VEIETFHEESRTFF (CGRP) % &

eEPSCs #RIE D4 KIZ BONT/A O#ENTE 512 X

DIFEWHEI L o TEMAL SN TR AR SN S 72
OITMEEEE, KMEEREXELLZEVbDRTWS
2319, BoNT/A Z TS DR 280 L, Ak &AE
ZRHIT A ETHEHBMRA BT L vwbhTw
27 F72, BHRMERICH LTI, BRoa—o o5
FMIC BT A7 A5 v A PRI, =LAl
FEHIRE ML BV 5 CGRP BB, KWE B (2
BUBLBZVYIVEE TARGIEUE y7 3 /MR
(GABA), * x> 7 7Y Y HUbH™ 7 &, BoNT/
A OMAZEWEOMHNICE T 2852 H Y, BoNT/
AP REREDHIHL, EHRMRE AL WL L
i HN5%. Xiao 5% I3F L X)L TD BoNT/A ®
TERREICDWT, FHMERTROBERTIC X - T P2X3
DOFEBEWINR TRPV1 @ up regulation 25 2 0, H
WP EMIEIEDIRET H LR TH Y, BoNT/A D
THICL 28T INSOZHEREN L TITDIRT
WAL H B EER LTS, X512, AEFAF
ZERART V% T= A b TdH % naltrexon % BONT/A @
PR EZHEMRITT T 2 HH1B £ O c-Fos F8HITx 3
LIHIZREH L7222 &5 5, BoNT/A DOHifR 24k
PR EF A PG LTWwWA 2 ExiEHLTw
s H 5.

P Eo#iE o X, BoNT/A OFFE & LT,
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BoNT/ADBERMLNLVD Y F T AZZI/EA L T3S
WRETEAE 2 S, MR EYEEE T U 2 B A O
BV Y F 7 ZEE O TR % BoNT/A 2SPIHIZ /R
T5 SN AR TSR RIS L -
T S N7 R 95 5 BONT/A O Rl P 5-
WCEDWEGTH T LDHEREIN, Ny F o T30 T - k-
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2128\ T mEPSCs DI AEBEDI WD LIz 2 &h b,
BoNT/A IZ RSB EMIERBIC BT 2 BREWN 2 FHEMA
G O RAERHMED © O FUE MRS EW R OB % &
F T AFEICHH T A Z LR E NS, — )5 T mEP-
SCs DRI KT IREE L DES Lo/ E LR
TF T ABEWHENIED oz S HITBoNT/A X
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BT B PR E W O U N 5 L Tw b
WREMEDSH B L HEER L 72,

BIE, AR TId BONT/A O #EBVEE 63 5 6 H
IS TH B A%, BRI BoNT/A O R T H%
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ADRFEGIINT A2 REE DL IN TS, Lo L,
BoNT/A & #inth#EEH % 43 % 35 & o Pl THEBEA
4, FHEMmBIIE, WTREE L wo R E, K&
FHIZ L R APUROEE R EOSEER I NTB Y, N
AT, HENZRREBEREIAHTHZH, f v 7V
WRHER (B AdE, T, 2, B W, BRa L)
OHBLLWE SN TWLOTY, [HELIE ORI & B
HARD 5N T W5,

AWFZETI1E BoNT/A < 7 A BN S-12 & - T8
S S A 2 BIENE A S IS B Blifth f o BLfE
7 AT W 2 R T & /2. L L
A OIS 5 /DO ORI EIZB W T
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HIZHRRIGH & AT 2 EBRTIE B2, BRFZE L
B X7 2 7o T BLEHRDSH B L E2 N
7z.
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R E Nz
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n5.
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Intrathecal Administration of Botulinum Toxin type A Might Be Suppressed the Increasing of Excitatory

Synaptic Transmission in the Spinal Cord Dorsal Horn

Kohei Nemoto

Department of Anesthesia and Pain Medicine, Dokkyo Medical University School of Medicine

To clarify the analgesic effect in neuropathic pain of bot-
ulinum toxin type A (BoNT/A), a study regarding intrath-
ecal administration of BONT/A in a neuropathic pain model
was performed. 0.15 units of intrathecal BONT/A was ad-
ministered 2 days after sciatic ligation (Seltzer method).
Allodynia was examined using the von Frey test, and the
effect of BONT/A on excitatory synaptic transmission in the
spinal dorsal horn was evaluated using patch clamp whole-
cell recording.

The attenuation of allodynia was observed in the BoNT/
A treatment group after ligation with the von-Frey test af-
ter the sciatic nerve ligation (p<0.05). Patch clamp whole
cell recording of spinal slice was performed 7 days after
BoNT/A treatment, and miniature excitatory postsynaptic

currents (mEPSCs) were observed. The frequency of mEP-

SCs was significantly reduced compared with the vehicle
group (p<0.05) with no effect on amplitude. The ampli-
tude of evoked excitatory postsynaptic currents (eEPSCs)
induced by single stimulation was also inhibited by intrath-
ecal BoNT/A.

These results suggested that the increasing of excitatory
synaptic transmission in the spinal cord dorsal horn might
be suppressed by intrathecal administration of BoNT/A,
which is likely to produce presynaptic suppression underly-

ing these analgesic effects.

Kay words : botulinum toxin type A, neuropathic pain,
patch clamp whole-cell recording, miniature
excitatory postsynaptic currents, evoked ex-

citatory postsynaptic currents



