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LTWBEEHICE S TRAREDNDEAIRERARNL AR S>TNSHO0, FEAHEHERIGICH
FEFETFTABEDOHEIONWTIRIFEEAEM SN TV, AL T, ERFmzEHANWTES
AN K B BAEI DR B DFE A B HETTEY & A O IE BRI N D2 BT DWW THRET L 7=,

Hik: 7y N OB RS & RARREMIC THHERICEAEE M, 4HMEEEZ AT 2
FTAEEEFT o T2 M09 % 9 AR B 13 von Frey filament VY, [EE O RiZIZE
MU7z. £7z, THEREIFTRAORENS4HBITo> /2. HEADOERITIZTEO > DO %
5., ALFRFRRYEIH T D RISERILTY T A S, A O N BRI V3 4 55 15 I i S
(CPA) IZ & D FFfHi L 7=,

BR:F T ACL2EHOARIITF B EATEL, TUIF T AREZBRI4H MR L 7=,
7z, bO M UETFEFICXOFEFR I NLSEARETENS, FIREEE Lo/ T v Ml
BLTH®MLEZ 3512, FTAEET v BTRFITY X DCPANHEL /2.

R F 7 2T X 2 BEE O RN LIS BRI R 9 2 i AR BB O R D A 78 5 ARG & 1

JEELEE2E 2016; 46: 93-100

WS, HAOFHOMEICOEZEZL5A 25 I NP NTEo T,

Key words: F 7 X [EE, JEEE, FAHEE,

F &

F T2 X HBEEH O ITE R, HEEZTZHE
fizkBEBE5-0ICHWS NN, F7AMEER
12, LIRUISRREBEZ S5 2 ENHmEINTn
51,

B4 CIERRMICHURE L AR EE N7 ) & F
TIVD Ty ADIEBENERGIZKDFEFE S NS5
BARRE T TIZ, @A ETNZEH A 5 N/Z8 & O
FHOEENEEINS ZE2fE L TS, Ll
B, UKD ICHAEBHEAIET2FTAICLS
BAET OBV A B IS BN BT 2 TN E/ZIC
FHTH B, £z, FTRAETEEZLTWLHEFICES
T, TN THARLAERSTWBEN, 51T
ZeIREE DN DFEAIRERARNL A THD EEHITE
FOAETEDHE (QOL) IZHEEZ 5 A TWb, FEAIES
FFNEVNIBCREZRE IS AREEETHD, Ln
H, FTRMEEZEL TS EEBERLS Z ENHkN
ENWHARNLAZREBEEZIZGZA S, LML, EREMIC
BOWTEABERSICBIIETE T AEEDFEIID

Received 10 March 2016, accepted 25 April 2016

AR G B AT (AR A B R AR A R R AR R 2 R P AR B o)
T252-0373 ) 1IRARRR 7 e X AL B 1-15-1

E-mail: nodal219@abhs.kitasato-u.ac.jp

i A el

93

NWTIHIFEEAEM SN TR, FEAITLED RPLe
AL E DB AT E IR < 720Dy, JHIAZ FR
KT 5700782 HmeY - il s8> &
THRETHD-DIC, > bO—)LTERVEAR
13, WALL R ANz E SISk 297,
AR T, F7RICK 2 BEEH OB EAE AL
ERENIEDD, £z, WAOBEHRIMMEICEEE L
ABNERE Uz, FEEREMIC BT S IHERIMIE IS
AT G P BB I (conditioned place aversion: CPA) 12
KOFML 7z FTAEEICK 2 BEEOARELIT v
N DY A B EIEEN B 5 A - 2 L ER U IERIID
MFETH 5,

bl %
1. B9
ARIFFLI IR EDD A R e, £
JEHERFEBREYEE S DRRZETIThb Nz KR
T - WF14-40, g - BF15-34) . EBREYE L THRE
230 g~280 gD Wistar rat (HAZ L7, H i) OIET6IL
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2RV, —EEiR Q2 £ 1°0), REFEOBEEY 1 7))
(FAH: 8HE~208F) DEREETHBE SN, fHBXIUKIZH
HIBEE Uie, TTEVSEBRZIT ORI TR\ R >
TEITW, BiEEBREORDFNICENS 2, &
B, FBRUED D WIIESFFEWE 2 W TR
TIIENZTN OB I SEPIHK L T—ERD &L,
AN DA N L ZAEBHT L1880,

2.

1%t10k=>: serotonin hydrochloride (5-
hydroxytriptamine: 5-HT, SIGMA, USA) % A B & 7K
(KRB, ) THIRL, 1%EKkE Lz,

5% 2 RIVAT VT R (FIEAEEE, Kk %
AHEHEKTHRL, 5%HEKRE LTz,

3. ¥ 7 REFE
SERWEF T REERL, 1V TIVT (T A
H—, ) A ARKEE TR B & KRR
THEELEZT Yy haEF T AEE Gips) BEEL, ¥
BELEMm>7=5y Mda> bo—)b (Cont) BEEL
7zo

4. TEHRER
(1) von Frey filament test

HERR AT 63 % Do T80 BBl 2 374l 3% 7=
®IZ, von Frey filament testZf7572, v h& 7T X
F w7 D (21 X 13 X 15cm) TES MO FICE
&, HIEREICISMEEE 87z, 06, 1, 2, 4, 6,
10, 15, 26 gD 7 1 Z A > |k (touch-test: = 1 — I H
IR, HR) 2SO TNEHNS ERE (F 7 AEE
)y DR BRI ISR TSET D7 ¢+ T A >
RS DRI LA TR L, 50%LL EO- &
O ISHiAEFE S 115 Fe/N DRI 2 50% M E (g) &
Lo FTRAEERMOMMEEFHAIL, FEOmRE,
7HRN20E], BRI 28 U TRIE 2 ZHEI L 7= (Conth
n=10, Gips#n=16),

14H D F 7 A [EE DBITHEE FICTE 7 A2k
L, % ®%von Frey filament test{Z & U Ji 7 i@ EUIRRE 2
MR L7z TTENEBRIIMIRZ14H BIZiT > 720
Q) O b= IR AR EITE)

Ty N OFEAMEFIZ1% O k=2 (5-HT) Z2#EH~
BEFENTZZLICKDFERLEYS, Ty hEBIRH
BHT S AF v 75 (33 X 22 X 14cem) ITAN, D
IKFICEZEE, v MORKZBRTESLIICL
7oo 15 HIBML S E7218, EREEERPREIC1% 5-
HTZ50 ulf FIEF L, 272 BICBKRMEICREL, Hi
HI721TEN CTdh 55-HTIEAM DL Z KD % (licking), &
B THEEY (biting) fTEI 280 M E T A fcék - BHIRL =
(ContBfn =11, Gipstn=14), 728, 5-HT FEFIC
K DT SN S EABIEITE) T H Slicking & bitingfTE)
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WZRBNT B ENKETH 2720,

bitingf7E & U 72,

B HINUTAB
FTRAEENT v b OIFRIRFIT T 2 2RI

FETHNERARLENTHILYY T A NEfTok

(Cont#n =6, Gipsn =6),

W% 5-HTHE MEFITK D FFRE I NS A EITE)
DR LFE—DOBIRMICAN, 157MIENE Y,
B TH 5%V U RS0 1l % e e Ik
FERICE TIESN L, BEHICEZMEICEL, EAMDE
BRICRHRBMOICHERINDITH TH S, KERS
(flinching) {TEh 2807 E A REEk L, B - 3L
7o
4) S G FT B S (conditioned place aversion test:
CPA)

CPARBRIZLART O 25512, BIEL TTo /204,
CPAYLE (CPPEFR S A T L\ + SUPERMEX: =] Hh
HEO) T D DW= (30 X 30 X 60cm) T, [HU
REZID2DDREIZ/FTENTND, FXREIIHERS
TEMBEATHEEIN, —HORWKEIZKRNES
n, A DOHWKEORIZT—Xy MITH S, 220D
Kz XY > TWaEYDIZiEZ Yy NOEHBICBENT
X D72 T ORI D B, 155D FERIFRIN O £ X H|
N ERER] 2 51l U 72 (Cont#fn = 6, GipsHtn = 7).

1 H H (habituation): & v MZ2XKEH % B HIZ157) FFER
I, BEIENIE

2H H (preconditioning session): 1 H H & [/ UsdfT 21745
Wiz, MBI O50%L, LIFET 2 XEZ T v b
DVELF X & U7zo 1HHEIZ80%LA % —75 DIXEIC
MIEL, 2H BRSO X EIZ105 A E#TE L 72
fEARIZBRIE U 72,

3 H H (conditioning session): {117 #1757z, 10K~
REFDOHNWEIT T v N DEBBIT AR AEHEK (50 11)
EHEFLUT, 5K & OuHE D K (non-
pain-paired compartment) (26073 CiAD 7=, B
BRKERARE®RIC, #EMFTEITo. T b
DAEBBRIRITS %RV Y 250 ul e i RS L
T, WAZEHFEL, EHBITHELXHE (pain-paired
compartment) {2607 EF CiA® 7z,

4H H (test session): 7 v MZIIMA HIFEH L 780 T2X [H
ZHHICIRR S Bz, 157 XEIHEY DI
Mz 5HHI L 7z,

CPAZ 7134 H H (test session) 123 THij H IZ 9/ &
% 5.2 7= & E 2P UiA 8 7= X8 (pain-paired compartment)
DIFAER 2 52 H B (preconditioning session) TDI[A] U
KB\ D fER 222 LBl & U7z,

InNczagbiET

5. Hiathnig
T HERER R TR U -, R A ) O iR
MV EAEE 79 BL0HT (repeated ANOVA) 2110y, £
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D%, LHEIEMRE (Dunnett's test) 21757z, 2D
DOREIZIEt BRE (paired, unpaired ¢ test) & Wz, A
BHRHERZP<0.05E LTz,

1. FTRAEEDE

I4HBOF T AEEICEZD, Ty N OEKREDOREAZ
RO NBMMo Tz, Fiz, FTAEEZMERL ZEE
WZIEF 7 AEEMOBRILITHREZNTIRNEDITT S
TEINASN=H0D, HHITIET v hOHEIICont
BEE bl U T&BIZED s B o 7z,

2. BEWRIBIC K T B EEBORE
FT L2 14HB OB OAREMETIE, FEEMR
% DGipsHE CEIERNC Mz U THRI2ERFE I 2
EOBAERK FHEER I N/ (Figure 1, Gipskfn=16),
—75, ContB Tl3EBRIAMZE L THMEICIZEER
EENIFED 5 N7 72 (Conthn = 10),

3. 5-HTE T ESFICKYBERENSEHBEETH
BB EAND1% 5-HTK FIESFITR D ARSI NSE
AR DA T L D EE B L 72 (Conthfn
=11, GipsHn=14),
Figure 2135-HT R F{ESHT K 0 #7558 S #1172 bitingf 78
DORFHIHERE 2 RL7=HDTH 5, Figure2A, B, Ci
bitingf TEND I L TW B KRR (7)) 277 L, biting{ T8}

N
o
'

(WY
wn
i3

[y
o
iy

(8]
'

-<meCont

WES-HTIEABEZRN S BB L, ZFOBKEIHEDT H1H
AINH 5Nz, Gips BETIZ105y, 3047, 45508 K US55
gy E I bitingfTEI IR T B EAIN A 5 N7z
(Figure 2A). E7=, 2053 Dbitingf TEN IR RNIZ WS
NORBEFRIC BN T HGipsBEED HNEL, MmO R
WA BEENGED 517z (Figure 2B, P <0.05), Figure
2CIEEHER L 72804 M DbitingfTE) D # B FERT 27~ L
TWBA, ContBET233.5 + 42.8%), GipsHET543.3 +
61.6F0 EGips BEOHME< B L THD, mEEORIC
BEENRO SNz (P<0.01),

Figure 2D, E, FI3#% S 117z biting 178D 15k 2R
LzbDTH%, Contht, GipshHdE HIT5-HTIEAE
% Sbitingf TEINHII L, 5~104 F TORIZContHt
TI38.1[0], Gips#ETl39.1[&, LEIgRRHZE L Thx
H 2 < ObitingfTEINHI L 7z, ZDH%, WEEHI
HAIZHA L T3 (Figure 2D, E), 5-HTiEABERIC
V1 3GipsHED F732 < Dbitingf TEIZ /R L7ZHDD, 205
BLBRIMEEE BICF UL O R#maE &> T LT
Wb, £/, 804 HIEL L /-bitingf TE) DFREIELZ,
Cont# Tl1336.0 £ 6.98], GipsHETl345.7 £ 4.5[0 &1
FEIZ BT 2bitingfTH O EEBITITAE R ZIT A S 17
Mo 7= (Figure 2F),

4. ZHH5FEE RIS (conditioned place aversion test:
CPA)

FTABEEIC K 2B DOARBEHMEENITEL T
LU D D, ZFZ T, 14AHBIOF T ABEEN T v

~—ii— Gips

50% withdrawal threshold (g)

Gips
immobilization ot
| —] *x
0 L L] L L L] L] L L] L]
Pre 0 5 10 15 20 25

Days after Gips removal

Figure 1. Effect of Gips immobilization on 50% withdrawal threshold to
the mechanical stimulation applied to the plantar surface of the ipsilateral
hind paws to the Gips treatment using calibrated von Frey filaments. The
filament in the series that evoked more than 50% trials was designated as
the threshold. White horizontal bar indicates the immobilized period for
14 days using the wire mesh Gips. Data are represented as mean == SEM.
Cont (n = 10), Gips (n=16). *P <0.05, **P < 0.01 compared with the 50%
threshold before immobilization by Dunnett's post hoc test.
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N DIETHET DN E D NEFAXRD DI RYE
THHHRINTY 2 EHNTRAHETEITLDHCPAT X k
2irolz. RIEADS%HILY Y > O FEFIET v b
WCHRWEAZE G A, TORBPHEES L TREESIN
Z DBEERE AN G- Z 5 N5 (place) EFH & & AE TN
0T 2 BIE2EE O REONIE R 1IZTTh N2 ED M EiR
# U7z, CPAT A MIF 7 X EIEMIREZ14H HICEKH
MIatrbh s XD ICEE L7z,

Figure 312779 L D12, ContEE TIXCPA 3H HIZHIL
XU P E5ZICH UAD 2 KB O4 H H O AEREH
1, IV 2 FEREETO2H B OfFER & Ll L

GipsHF ClIAIL < U 2% GRITEHA UIAD 5 N7z [KXE A~
D4H HOMERHND TN TIIH HAVERE L THD
(Figure 3A), MWEAEZNE G A ONZHFTE DR
HEH OB A T TH D I EDRBI N, TD
FEHRCPAZ I 713 E U (Figure 3B), ContHf & DT
AEAENRD SNTZ (P<0.01, Cont#fn=6, Gipshfn=
7o

5. {LZMEBWMEICHT BRI
BRREANDRILT Y 27 A b 2170, LSRRI
IC K D AR TENTN T 2 BEi O A EI{L D2 B 28

THBEIZENE L Tz (Figure 3A, P <0.05). —7, Rl PV > OLEBREEEAND K MEFIZED

o~

A

350 + -
100 1 =+=0++ Cont x+  OCont 790 o
c <€ 300 c
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E ) E —
80 o £
Q o~ 250 © 500 +
— ~ Q
o 60 o 200 S 400 o
2 2 g
[} S o
E 40 - g 150 v 300
) s 100 S 200 4
£ 70 g 3
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© & a
0 0 0 o
0 10 20 30 40 50 60 70 80 20 40 60 80 Cont Gips
12 - -
...<>.. Cont 40 DCOnt 80 -
e 107 E WGips £
£ o 30 1 € 60 o
v 8 o N 4
I~ > d
Q Py
-g 6 - -é 20 - é 40 +
g 3 3
- 4 c [
[~ -] "]
5 £ 10 + £ 20 1
s 2 1 P &
0 T T L L v 4 L] 0 - O L
0 10 20 30 40 50 60 70 80 20 40 60 80 Cont  Gips

Time after 5-HT s.c.(min) Time after 5-HT s.c.(min)

Figure 2. 5-HT induced itch related behavior as biting. Effect of joint immobilization by Gips treatment on itch associated behavior
induced by subcutaneous injection of serotonin (5-HT). Time course of biting response after intraplantar injection of 50 /¢ 1 of 1% 5-HT.
(A-C) Biting time after 5-HT s.c. (D-F) Biting number after 5-HT s.c. 5-HT s.c. was conducted during the mechano-hypersensitivity
period observed after Gips removal. The mean time of biting behavior was significantly elevated in Gips immobilization rat. Data are
expressed as mean = SEM. Cont (n = 11), Gips (n = 14). *P < 0.05, **P < 0.01 compared with control group (unpaired 7 test).

96



400

200

Time in pain-paired compartment({sec) >

o~

50

CPA score{sec)

-50

-100

140
120

in
[y
(=]
o

Flinches /5m

= - N
] (@] [0, o

Flinches in each phase/min

o

F 7 X E E DEES LB K O ABIEE B\ D 8

pre Mtest

Cont Gips
i ET3
Cont Gips
e Cont

0 10 20 30 40 50 60 70 80

Time after Formalin s.c.(min)

- OCont BGips

phase1(0-10min) phase 2(15-80min)

97

Figure 3. Effect of joint immobilization by Gips treatment
on the Formalin-CPA. The CPA score measurement was
conducted 14 days after Gips removal. The joint
immobilization by Gips altered CPA scores. The columns
show the time spent in the pain-paired compartment in the
preconditioning (pre) or test session (test) (A) and the CPA
scores (B) of the Cont (n = 6) and the Gips treated rats (n =
7). Data are expressed as mean = SEM. #P < 0.05
compared with the preconditioning session (paired ¢ test),
*#*P < 0.01 compared with the Cont (unpaired 7 test).

Figure 4. The effect of joint immobilization by Gips
treatment on the behavioral response for chemical stimuli
to the hind paw in the formalin test. Formalin test was
conducted 14 days after Gips removal. (A) Time course of
nociceptive behavior such as flinching induced by formalin
was counted in every 5 min block during 80 min period
after formalin s.c. The nociceptive behavior as flinching at
5 min after Formalin s.c. was increased in the Gips treated
rat. (B) Effect of Gips immobilization on total nociceptive
behavior such as flinching at each phase of formalin test;
phase 1, 0-10 min post formalin injection; phase 2, 15—80
min post formalin injection'’. n = 6 for each group. Data
are represent mean = SEM.
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FEFE I N D E A OflinchingfTE 2RIV~ U 2
RS T E1T805 EIEIER - BTk L 7=

IV U KD FEFR I NS RN A IR A7
flinchingf TENE, HIL~< VU AEFHZ D55 < KB
U, ZDHEI105T /T THg A B A 7By A3 —RFr I sl >
THHEIME, 15~8070 1TV T A BT T B A BN
L 721009 2R DR WEEHDEER I N 5 (Figure
4A)82, FlinchingfT 8N Gips BETLWHIZH 2 H D
DGipshf EContHEDICH BEEITRD s Nsh-> /=2
(Figure 4A, B, P>0.05, Contffn==6, Gipsffn=6).

z B

ARWFETIE, F TR 2 BB OEEL, Hhk
T 2 RIRB D AR S THEAR RO K S5 &
I EEHAL, FTRAEEICEDRNEADE
FOHENANIC B BNRD 5N5 T EZHH THLEMNIZ
L7z

ABIFEIC &L - T, 14HEICH R 2 MEEIOARELZT
D &F T REE MRS DM ERE O T
DERIN, FTABEENREREZAIET SN
SN o Tz, FTAEEICK HBEEOARENMEIT K
DFFEIN DB OWTIIATIN SWMENH B
73, 4B OREE 27> /2Guob U UL, [EE DfiE
PRIEED S2EMITERMEMEOE T Z2EHKE L TnWs, £
7z, BEFS43TT v bO R Z4LAREET S LR
WHEIIGAE N S BRI N, KEOREHBEDOBIZRN S
G E MK T 2 RO mIEmz2#ED, n
R EBOBER TS HEEZREZL TWS, —
75, Ohmichi 5 32EM DB DAL ZTTVY, FTX
[ E PR 1 ~ 3 R BB B R I Nz Sl
L, SREHARRMRITICE D BHICHBIT2 7Y YHilaD
LD G5 2R L T3, AFFEICBNTH14
HEF T AEE 21TV, BEERIRED S K20 MR
DIFHIBE EBEL TWD, JBEEEREEORERKRE L
TREZENTF v )V OTRPVI O FEH B2,
A2 BT S CGRP (calcitonin gene-related peptide) D
BT K 2 BRI EO PTREMS IR EAVRR I N TN 5,
5-HTE FIESFNIT K O AT S NS FEABIETEITIEE
AU DR 2 fDH 7= O (licking) W6 A7Z D (biting) I 5717
BNid 5, FIENTZ 02D DOTTE % KB T % DI HEET
& o ll=HEHE Thiting& U7z, Bitingf TH D H Bk
fil & Ak & & B ITContff & Gips HIZDWTHEET %
&, EEBEmEFICAEATGRD S NBW OO, HB]
B GipsBED TN EEICE L, bitingfTEID1[EH 72
D OFEMNIER U TW DA A 5 3172 (Figure 2).
5-HTDO R FEFHT K D iFFH S N S AR EITENIF
ZEEIWC XD EFTZEZV, BIRT 2 ENHS NI
o7,

AlEl, Zv hORBEEOF T AFEE - ABMLIZKD
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I N DR RIBBECIREE R DL EAIFIEI %S S 6 A
BETENCOVWTHIL Y > F A MK O BRETL 72,
TR K BMABETENE, LU IATKD
ERZAEHRESHIMESND LK DFERIN DKM
OB E, BV ATK O MEEEL 72 RIEVE A T ¢
IT—%—HHi% A TOBENEEG L TWA RO E
WEHHIZ/M T 5 %%, SEIOFERTIE, 14HEOF
7 AEEIT & B 72D BRI k9 2 i R R eIk R
TTIE, BUHETIEZRILY R0 5 5 A BEEL T
BB INER AR I NS H D DCont #E & DRHIZHE
BETHEDSNBMNO Tz, Fiz, HFAHITITEENAS
Nxn-722 8K, 14HBOF 7 ZEEIT K 5 Mk
RANDOEET, FITKMET @O DEEZEZ SN
BT EAIANDEE I D WEEZEZONS, BESS
12, v FORBEEIO4AEROF T AEE TIE, RV
U272 NOEIMHOATREBBNEREIN, SiHEM
DF T AMEE T, EHICHEENA SN &2
HLTWD, NS OREFRIT, F 7 AR E O HIRT E
MHRHHRER DIREZ AW LTI E D T L an2
LTWw3,
AT & U T oMl & 158 & U Cofilm o2kt
2o TS, A, JEADOEEIEIE O & LT
T KD EMM G EER IS (CPA) iz
1o/ AR THWEF T ZAEET v MIKRILTU
SHEITE LTt o Rl e 2 R L is 2 &
5, TILI U K BHESLMEAOHE@EN RGN
7o UMUEERICGRLZZEL, FTABETEICED R
WA E LT OB E S O R EEN BRI N
(Figure 3), BFH 50F, PUlEB LA RIESEFA T AN
RIEEETILT v MMTBW TR S 5 %% 55
BEMRTHEEBIC, TOREBRET v MIAWZE
DOF 7 AFEEFFEMER BRI T v NSRRI, JEA s
LT & OBEEFEE N EEINTNS ZE2REL TN
b, Lo TINH DFEFITFRE A BEEEE S fE
DL —HT, B2 OGEIIBENEEZ5 &k
ZTAREMEDH D T EERLTNDS, —F, AR5
THWEF T ZEEIEXT v MU TAEEA R X
ZHZTHD, TOALAICKDEHREEHROME
FENEE I N TREEII A E TERN,
DEDOXSICI4HMOF 7 AEEIT K 5 EBEE DA
Bfbid, BERAIRIERIC N DM EIREE AT D DA
257, 5-HTHE FIEHICK D BRI NDFEAREITE
b6z, 61T, IV U K B AEEHE
GBI ONCEEE RITT Z EMHS M7z, L
L, 205 DERICHIRERERD ED L NIV E L
TNBENEESEIOEBTIZIHSNTT B 2 ENHER
Moz SunbME, FEARERNRZEARDIDTH S
GRPR (gastrin-releasing peptide receptor) ZFIH L T
LEMO_ -0 ERET DL, FEHEREWEITKH
T 2 A BT IR A>T % AV A B AT EN I AL
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Effects of joint immobilization by cast on the itch sensation and
the negative affective component of pain
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Background: Immobilization of joint by cast is commonly used for resting the injured joint, but it often causes
the reduction of the pain threshold for mechanical stimuli. We have reported that the hyperalgesia induced by
intraperitoneal injection of paclitaxel, one of the chemotherapeutic agents clinically used to treat several types
of cancer, reduced the negative affective component of pain using a conditioned place aversion (CPA) test.
However, it remains unclear whether the cast-immobilization affects the emotional component of pain.
Furthermore, although itching is a frustrating problem for a person with a cast, little is known about the effect
of cast-immobilization on itch-associated response in experimental animals. In this study using rats, therefore,
we examined whether the cast-immobilization modulates itch sensation and alters the pain-induced place
aversion.

Methods: To examine the effects of cast immobilization on pain- and itching-behaviors in rats, one hind limb
was wrapped with a wire mesh to keep the ankle joint at maximum plantar flexion for 14 days and observation
of behavior was conducted after cast removal for over 14 days. The pain perception thresholds to mechanical
stimulation were measured by using calibrated von Frey filament before and after cast immobilization. The
pain-induced emotional component was evaluated using the CPA test.

Results: The joint immobilization elicited the reduction of the paw withdrawal threshold which continued
larger than 14 days after cast removal. The serotonin-induced itch-associated responses including licking and
biting behavior were elevated when compared with sham-operated control rats. Furthermore, the formalin-
induced CPA was abolished in the rats with the cast treatment.

Conclusions: The joint-immobilization by the cast not only reduces the mechanical pain threshold but also
facilitates itch sensation. On the other hand, the cast-immobilization may disturb the paired-associated
learning between the painful stimulation-induced aversive emotion and the pain-conditioned environment.

Key words: cast immobilization, itch sensation, hypersensitivity, emotional component of pain
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