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1. RBRE$Y
EEREY L L CTHAR6 25 MO HEME ICR =7 X

ZHW ERIIBEMERRYESWERETERIC X 5K
BB TiTo 72,

2. REHEEERTT AOMER

LRIV VKB THER 625 THEICR vV A
DOAEFRIFEE Seltzer DY I2HE > THOREEE L 72
Z?Dt, von Frey RERZTW7 O F 1 =7 OIS % e
L7z FOFETM L EME (%R 700 8HEON
M), BRAEMPEBREIT o7/ 70574 =7 OREN

BENL oo~y ZXERI SR L.

3. BHXT14 ZADMER

%3 100mg/kg, ¥39 Y 10mg/kg ERENTE
A X 2T, B KTz MmB L. v 7o
25 4 ¥ — (4B EM ; DTK-6000, Japan) & v, J&
450 um OBREA T A ARER L7, AT 4 A1ERIZ
ACITHHL, FVa—Ax X 70— A ZEHFELF MY
TAAF U EOmMM & L2y LT AN TIT - 72, Ve
L7225 4 2 37CHZ LT ABMNTLIEBA > Fax
— b L%, BRAEHANERZ T 7.
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K2 AL 09—F427
A NVFBEBBEMFHIY 27 2088805, HKIEE
HEZ LTRSS 7 BT 2R 7.
B:RIEZFELHEL L CTHB LA 72 HAFXL,
FOREBOFEPE, SO —=2— 1 U2 SRsEI N
BEMTHLI L ZERT LT ERT.

4. VIVFEBEAEHRIS AT LICLDEEIER DR

ERL72A T4 AERE <V F B AT 4 (MEA
2100-System : multi channel systems, Germany) ®
64F ¥ A VEWMT L —7 14 v ¥ 2 (Microelectrode
Array-Layout : multi channel systems, Germany,
1A) o EZ#E (X 1B), FHRMNIZHA S 2B
Za—urhoiGEEMEZRRICERILA. 64 F v &
WVEBT L—74 v ¥ 2OBEMBMEIZ 30 55 200 um
DbDEH BERBEZ2H 7Y Y 7 HER
25kHz, /v F74NV% 50Hz T/8—=VF VI Ea—
FATHY AR, FEBGHE TR 2175 72,

FiERHIE, 95% 0, :5% CO,REHNATHM L2
L 7 A (NaCl 113mM, KCl 3mM, NaHCO, 25mM,
NaH,PO, 1mM, CaCl, 2mM, MgCl, 1mM, D-glu-
cose 11 mM) THEMIZHEG L 72.

5. #HEMHEEAE X F 75 L (Cross Correlation
Histogram : CCH) D{E&!
kI Nicma—urnd b, FHEAREICHMT
5Z22—0YDAREMRFTNGELE L. Y7 hELT
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X3 BIERESNZCCHDNY —YBLUHNINE Y F T ARKE
A : central peak B : lagged peak C :lagged trough D : central trough E : flat histogram B &7z CCH /8% — ~
O, TNEFhO—BIERYT. AHOFRIE, ZNEFhO CCH/SY — LRI, 2002 —uayBOyF 7T A

A ZIRT .

DataView (Heitler W], University of St Andrews,
Scotland) ¥ & UF Matlab R2010b (Mathworks, USA)
A L7, IEEEMOIRIES L OB ICEOWT, H
—OZa—urPpoLOiEEEMEMB L (X2). [Fk
KRS EIN o022 —a Y DAL ZHIZONWT,
MEAMBE e X~ 75 & (Cross Correlation Histogram :
CCH) %L 7-.

6. BHUYLRBELOHTHA L FIE

FHATA ANO = 2 —1 ¥ % IERIRITHL S 5 72
DIZ, FRNITLAF Y DO—FHEH) T2 F VITEE
Bz, W)V AAF VEEZ 15mM & L7227 L7 A
Wz F72, FHA T A ANOFEE R 5T
5Z &% HME LT, TRPVI (Transient Receptor
Potential Vanilloid 1) SZHARDEBFETH 2 5 TH A1 &
CAUM B ER L2 LT AR W,

7. WREHERART

CCH D% 3% — v OMBUHEO KB D72, m
xn pEEEERL, y ZEREL ZOROBEEGN %
1oz p<0.05 ZHEAELD LHEL.
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1. SN CCHD/Na2—>
FoipAEE = 2 —a v R7IZBWT CCH #1ERK L

TeAER, CAMNTTAOO0OI YR ERLICLIZE—S
(central peak) Z/RT DD (K3A), 0 I UM LTH
72¥—72 (lagged peak) Z/-3 b (K3B), 03 UH
253N (lagged trough) 2773 H® (K 3C), 0
I YR EFULIZ LA (central trough) 2R3 H D (X
3D) BB EIN. T ZOXI)LAEELMEER
S o (flat histogram, 3E) &< Hohi.

2. BEBMRIEHEREICE TS CCH/IN2—DOHR
WE

A R IR AR TE (2 b — V) I2B W, 164
D=2—BYyRTIZOVWT CCH ZER LZED/F —
WZOWTHRET L7z (B 1). ZofEHE, flat histogram A%
164 R7H 97T R7 (60%) E|dDL L INL. KIC
central peak 25164 #lH 29 1 (17%), central trough
25164 B9 18 %1 (11%), lagged trough A% 14 61 (9%),
lagged peak 7% 164 BH 6 ] (3%) #igE s 7z,

3. CCHNZ—>OEBEEICHT 5 LEFHEHED
-7
Seltzer iEIZ & D A FHEMFEEZ PHELTET A =7 D
FAEERMR LI A CEF MRS 2BV,
168 D=2 —0 Yy RTIZDOWT CCH ZE L, DI
y— U ORBEES I PO—VEEL IR L ().
AL R 1E CCH @28 % — > o MBI EE 120 L T
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x1 CCH®/ X% — MBI & AL BRI O E
aryhu— Vi | AERERERRE
(n=164 pairs) (n=168 pairs)
flat correlogram 97 (60%) 85 (51%)
central peak 29 (17%) 47 (29%)
lagged trough 14 (9%) 6 (3%)
lagged peak 6 (3%) 12 (7%)
central trough 18 (11%) 18 (10%)

METICAE B 2B XIZ T LA SIR: ( =
FeME, p<0.05). BEFMEBEGIZR TN —
OWMBHEIZE D X ) 8% RITT IOV TERES
M &4To 72458, central peak 252> Fa— NV #17%
WA LA B RS 2B Tl 29% E ARz R L7z
(p<0 05). F7z, lagged trough 252 >~ b — L# 9%

WL, AREMRRRERFIE 3% L ABERBYERL: (D
<0.05) 25 512, lagged peak 282 > M — )V 3%
xF L, B AR TEIZ 7% £ BN L (p<0.05), flat
histogram T b=V 60% IR L, AL pids
RIEIE 51% L AMER 2R L7z, $72, central trough
T b VRS AR B A BT T L A B b
"oz,

4. BHUVILBLOHTHA L D RIEORE
UﬁA{iV%FBuM@7D7ZM%@m?é
L, FNFNO= 22— VIZET AIGEEAMIZZF O
ENEHICHEINLZ. X512, CCHOERLEFRLD/NY
—vOMBEEZRET L L, EFH Y T LBRETICR
~C flat histogram O WFF LGB REEINE R L7z
(% 2).

T AuM 2 BEREGTHE, EhERLO
Z a2 — 0 VIHAT BB AL O
L7z, €51, CCHOZENEFND /Ry — o HBHE
HET AL, B THA Y VIR G BICH AT flat his-
togram O BB 2YE B2 L (p<0.05), lagged
peak ® IS EEDSZF W2 M L (p<0.05), central
peak O MBUHEE & A I8N L 7= (p<0.05).

z =

BRO= 2 —u »h OiGEEMN % FRIZEsEL, =D
D=2 —0 P Hitsk S NIz A8 7 FI ORI 2 BIFR
2Ry CCH 23 2, =a—uryHoy+7
AREG R T A0 EL HVSRTW B,
Moore GP 512 X +iZ'?, flat histogram (== —1 ~

1% DJMS

x2 AAEMREERETYRIIBT5
1_177 ]) ry‘L\o)%;gE-

n=15 pairs
flat correlogram 12
central peak 2
lagged trough 0
lagged peak 1
central trough 0

R7MZYFTAHEER BV LERLTW DS (K
3-E, AMOHX). Central peak ==z —1 ¥ X7
2, HEEORENEY F T AR H L EERLTY

% (K 3-A, GHIOFEN). Lagged trough i3 =2 —1
YRTOFFDO=2—u rHh o= 2 —a Ak
DYFTAREEGEZLTWAIEERLTWDS (X3-0).
Lagged peak 13, =2 — O Y R7DFH D=2 —a
D=2 —ua ICHEERD Y F T AREEELTWD S
L #/RLTW5S (X 3-B). Central trough i, £=»
Za—OYPZ 2 - IRTOF O 2 —1 P
P, Who=a—a il EERDYFTAAZ LT
A EwRBELTWS (X3-D).

L EOFFZETIL, Seltzer D HET 1T & 5 AF Mg
ERRERR B 95 2 LI K o THRBEEXKBET V<Y

ABAER U7, MR EMER ~ 7 AR T, central
peak B & WWlagged peak #7/~9 CCH D LLHEIH H I
WL Twi, ToZ ki, mkkEEEER~ Y 212B
WT, HFRBAZBNIZBW TEENE Y 7 7 2 iEE)H5HE
BLTWALIEERELTWVDS

B—URLE AB #ﬁ%ﬁﬁ‘ﬁ'%‘lﬁl’\]bi}swf’%% 53
L., FRiRARKBOREZEE=2—a 2 iZHLvwr
TARES 5 2 LH, MRS FRIC7 a7 7
=7) ORERFOVEDTH LI EHIRBEINTWY
B Lk, 20L) % ABBMEORFIIRLE T
WHRWETZHEDL RSN LSBT
f B~ 7 A12B W central peak #7/~3 CCH 2%
BiML7-Z ki, ABMIMEDIIH - ke, ¥ F T AHE
ML TWBI RSl EZ NS,

MIEREEICE b o> THMERANOEEL Y FTAD
BENBMNT 5 2 EAME IR TWE 72, ket
KRR EICE Do C, MO T 714 v F 7
(trafficking) \ZB85- L T4 syntaxin 1A OFEH A
A, BRI = 2 — 0 YISO - SRR, B
Wy F T ABEORMBERSNS Z EE2RLEZ.
A Bl O FEETHIEE S 7 lagged peak OEBIESHEE OGN
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F3 AFMREIEEE T AIIBITS
HTHA Y DO

n=32 pairs
flat correlogram 14
central peak 9
lagged trough 3
lagged peak 4
central trough 2

1, RHHREREICL > THRMGRA =2 — 0 v OMiFE
HEATEH - L, B =a—u v OMICEEE S
FTADRFHEEINSZEERBL TS NSNS,
LA L, ffEEEEEEICE D %) BRI AN OB
F T ABEOHMMA, ABBMMOKEFIZLILDD
M BEBRANOMNE= 2 — 10 ¥ OMEEZR DS
FICL B H0pBB ZOFMICOVTIIANTH 5.

MREEERER~Y Y A TR, 7954 K4+ Vb
AR—%—KCC2B LUWNKCCIl DFEHL N)VHEAL
L2320 MO 7 05 4 ¥4 F ViR ZEL,
a7 A4 A+ v OPEEMLSBIBANCED S Z L8
HONTWEY, ZofiRke LTy F720#K
BEDN IS H 5 VITHEE Y F T AL LTRIET S L
B, MR EEEIHOBERF DO LD TH S Z LHVR
BENTWBEE X512, KMMEEEICL > TH
BRANOIHMEANE= 2 — 0 Y 2FHT 2 2 & bR
EEMIKFHORRTH S Z EHRBEN TV B3,
DX HRIHEINEY F T A OB B B IR 7
EALDS, S OEERCTHEZ S 1172 lagged trough DOBILE
OB E N TS RSN S.

BAY T AR EMAZ S &, flat histogram DAL
BOPFRREMERL. —H, 2742 R
T, flat histogram DA WA L, central peak B
X Wlagged peak DLHEIIEIMER L. A THA v
(¥ TRPV1 28 M& % ML 5 %% TRPV1 24K,
BEZHERODEBRMEORKRMICHIAL TWDE Z LS
NTWB S0 2512, FHMBANME=2—1 V12
BHELTWD I ERME SR TR SEogE
TEEINA T A 2 VilERICE 5 CCHOFRH Y Y
— Y OZALIE, FRNORENHRIZERO TRPV] 2%
AR EN-Z LWL B LEZONE. —J, BHY
v AFIBUC X 5 flat histogram OERZELFEOBINE, &
AT AL ) FERN= 2 — 0 U FERRIRNIHR S 1
kit stEZONS.

Roza C 5%, HFHA I 4 AEARIZ NV F BB

W A7 5 EAHEABEMT 2 @0 L, FEMEEEGIZ X
Y central peak DILHEPWKT L L 2RLAEY. F72,
Eblen-Aajjur & Sandkuhler &, KEFF D5 v b OF#
BAICHAET Ao o0 = 2 — 0 ViGE# ey Enss L,
T ARBRAT 2800 L 72, 18 S 13 S M O J8 9
o T, Zoo=a—u yoRMMEE2H T 5 2
ERRLYW, KRR IS X Y central peak D
PRI 5 L0 ) SHOF L OEBKERIL hbo
MEE—HITLIDOTHL. S5, T’LADEGHLR
X, = 2—u roFRNTEE O (central peak Db
BOWR) IIMAT, —a—arWoBEEY -7 28
A ORERER - HF I (lagged peak D LR OB
K), =a—u YEOWHIEY F 7 AEE OB -
#0858 (lagged trough DHED D) H5EE Tw
HILERBLTNS.

RNVFBBEMAN Y AT A2 HFHO RS A AREARIZ
ST A2 LX), MREEEEREBORIEICE 742
B ili% 28N ORI R O R RN - 2 L &
EDLRABIENNEETH 572, ZOMYE, ks ErK
WOFIEICE %o T, HHBEANOEENEY ;7 AH
BT L Z DR SN T, BB ANOR
BUEMNE=2—0 U205, KERMREHBICED - TR
-0k L, BRANOEED= 22— VI ZEEEY F 7
A EFIZTRT AR R Sz, 2ok
7o PR T A D 2L AS, i RERE - IAR O S |2 il < B
HlLTwaeEzoN5.

B/

NV FBEBEME S AT A Z PR T A AR
WHEAI L, ks 281 2HIOMEMBEe A N7 S
AEERTAZ LD, fkEmEE o2 % B AR
FRCRE CTEL I LR ENT. COHBEEREAS
A ZREARIZISHT 52 82X D, Ak E R O 7
WZ& b 7o THBER A ZRE O MR m B HERE Ry, R
WL ELERT I ENHLNE o T

BB WMERRAACHZY, THEED I LK
MR A B CEAR ) B WE—BdRB LU
WINEABBY T, RRIMeRL Rl e T ER B b & O
BondEBIR 2 I Lo, B X L7224 I %
HLETFET.
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fiedth © F@B) ICBWTHEL .
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Cross-correlation Analysis of the Neuronal Circuits in the Spinal Superficial

Dorsal Horn : The Application of a Multi-electrode Array

Yu Takemura

Department of Anesthesiology, Dokkyo Medical University, Tochigi Japan

In the present experiment, we recorded spike activities
simultaneously from multiple neurons in the spinal superfi-
cial dorsal horn (SDH) using a multi-electrode array
system (MEA2100-System : multi —channel systems, Ger-
many), and performed cross-correlation analysis of the
spike trains to further characterize the synaptic circuits
underlying nociceptive processing in the spinal cord.
Cross-correlograms between spontaneous spike trains of
simultaneously recorded neurons in the SDH were con-
structed using DataView (Heitler W], University of St
Andrews, Scotland) and MATLAB R2010b (MathWorks,
USA). The most frequent pattern observed in cross—corre-

lograms was a flat histogram. However, a considerable

number of neuron pairs exhibited significantly correlated
activities. The incidence of significant cross—correlation
between neural activities was increased in mice subjected
to partial sciatic nerve ligation. The present observations
seem to indicate that neurons in the SDH make excitatory
and/or inhibitory synapses on the nearby neurons and
that synaptic connections among neurons in the SDH
might change significantly after the development of neuro-

pathic pain.

Key Words : neuropathic pain, spinal dorsal horn, a multi-
electrode array system, synaptic rearrange-

ment



