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Fig. 4. Post-treatment with CsA did not attenuate the MOR-induced
place preference after its development. Values are means = S.E. (n =
7-11). Results with the two-way ANOVA were: F MOR (1, 43) =
14.965, p<0.01, F CsA (2. 43) =0.052, p=0.95, FMOR X CsA (2, 43)
= 0628, p=0.54. *p<0.05 vs saline/saline-treated group. CsA:
cyclosporin A, MOR: morphine, n.d., no difference.
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Fig. 5. Cyp D and » OR were colocalized in the ventral tegmental
area of mice. Cyp D: cyclophilin D, « OR: « opioid receptor.
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Fig. 6. MOR-induced dopamine release was decreased in the nucleus
accumbens of Cyp D (-/-) mice. Values are means = S.E. (n = 3).
Results with the two-way ANOVA were: F Cyp D (-/-) (1, 124) =
27.130, p< 0.01, F time (30, 124) = 0.799, p= 0.76, F Cyp D (-/-) X
time (30, 124) = 0.190, p= 1.00. **p< 0.01 vs WT group. WT:
wild-type, Cyp D: cyclophilin D, MOR: morphine.
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Fig. 1, CsA suppressed MOR-induced sensitization in mice. Values are
means = S.E. (n =9-15). Results with the repeated ANOVA were: F
group (5, 201) = 172.081, p< 0.01, F duration (3, 201) = 55.809, p<
0.01, F group X duration (15, 201) = 10.947, p< 0.01. **p< 0.01 vs
saline/saline-treated ~ group.  #p<  0.05, ##p<0 .01 vs
MOR/saline-treated group. $p< 0.05. $Sp< 0.01 vs day 2. CsA:
cyclosporin A, MOR: morphine.
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Fig. 2. Cs¥%uppressed MOR-induced place preference in mice.
Values are means + S.E. (n = 6). Results with the two-way ANOVA
were: F MOR (1, 20) = 11.788, p< 0.01. F CsA (1. 20) = 3.683, p=
0.07, F MOR X CsA (1, 20) = 5.087, p< 0.05. **p< 0.01 vs
saline/saline-treated group. #p< 0.05 vs MOR/saline-treated group.
CsA: cyclosporin A, MOR: morphine.
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Fig. 3 Post-treatment with CsA did not attenuate the MOR-induced
sensitization after its development. (A) MOR developed sensitization
in mice. Values are means = SE. (n = 24, 28). Results with the
repeated ANOVA were: F group (1, 150) = 637.776, p< 0.01, F
duration (3, 150) = 10.038, p< 0.01, F group X duration (3, 150) =
14.765, p< 0.01. **p< 0.01 vs saline-treated group. $$p< 0.01vs day 2.
CsA: cyclosporin A, MOR: morphine. (B) Treatment with CsA
without MOR for 5 days after the development of MOR-induced
sensitization did not affect its development. Values are means * S.E.
(n =8-10).
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Fig. 7. MOR-induced sensitization was decreased in Cyp D (-/-) mice.
Values are means £+ S.E. (n = 6). Results with the repeated ANOVA
were: F group (3, 60) = 99.556, p<0.01, F duration (3, 60) = 17.047,
p<0.01, F group X duration (9, 60) = 5.309, p< 0.01. **p< 0.01
compared to respective saline-treated group. # #p<0.01 compared to
MOR/WT group. $p< 0.05, $$p< 0.01 compared to day 2. WT:
wild-type, Cyp D: cyclophilin D, MOR: morphine.
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Fig. 8. MOR-induced place preference was decreased in Cyp D (-/-)
mice. Values are means + S.E. (n = 12-14). Results with the two-way
ANOVA were: F MOR (1, 50) = 12.458, p< 0.01, F Cyp D (-/-) (1, 50)
=0.493, p= 049, F MOR X Cyp D (-/-) (1, 50) = 2.832, p= 0.10.
*%p< 0.01 compared to respective saline-treated group. #p< 0.05
compared to MOR/WT group. WT: wild-type, Cyp D: cyclophilin D,
MOR: morphine.
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BRLR TSI AT v 7 BOF (HE) LEADT
FAFy 7 BOF (FFE) (15 X 15 X 15cm)
oy, AT RO (10 X 15 cm)
TRELNTWAEELHA W, vTVABRIOD 2



SOWMBERBTED LD, HEOKRITAET
SAF v IBA Y2 TR, BEDKITITST R
Fy 7 BOFR TR, FED LHITITAEE
T (6 W, 20cm) ZFREL. FHEBOMIERMHZ
BIET D, Tk Scanet SV-20LD (A7 T
AR, Bl NICRELZ, 1 BEE 2 BEAIC2
KEOMOAG 24 LTV ARES OHE
AHBICBETEALOICL., vUREEBNIC
ANT IS HEHICREREE, 3 BRICYY A
FRBIC L CEBANZ 15 HMBBIZERESE,
ARLERICEE LB T EREAIE L

(preconditioning test: pre test), 4 R HE22H 9 HHE
[T T, AZ 7= I DFEFITEIToL

(conditioning), 4,6,8 HBRIZ, A F 7 =¥ IV

(10 mg/kg, s.c.) EFIXEBRRERE U RIHR
5L, TOEBIZEDL LH—FHFOERIC 20 53/
BALA®TZ, 57,9 BBICik., EBAFEKEHRE
LEBIZAF 728 I TEREMITEITST
WG 5 —FOEMEICY T A% 20 SR LA
Wiz, BB, FMEFITTEHIHEZ, vy F—N
S REIC X D BRICRWT pre test [CBITHE
WEBTOBERMSBEICRD X 58 Y i
7o BAEGUEAITHT 24 BEF% O 10 BEIZ, 3
HE®Dpre test L AHFICL TV RICEBANE 15
SEBHRICERSE, PR LREEICHE L ER
FENFNRIE LT (post-conditioning test: post
test)o 3 HBE D pretest (CBNWT, AF LT xHF
CIREROMBICHE L-RE» b EBREK
BEMOTBIZEELLKEAZIIVWELDZ
pre-conditioning fE & L,10 B B @ post-conditioning
EHREBIZLTRDE, S HIT postconditioning
fli 5> % pre-conditioning f % 5|V 7= fE % conditioned
place preference fE& L, AF 7 =& I OFEH
RRTFHEDIIZE L LT,

4. HEENT
WERITESE £ BH¥EREL L ORLE, B0

N7-#ERIT, one-way (& KB AEAT TV, &
FERLEER T 1X. Bonferroni D EHEREER A
Wiz, 2B, BRER S%BUTOHE2AEED
0 EHE LR,

C. HHERER

TER M1 EBRICGRLEAF Va—MiZiE> T
KYBEORRIZEBICE(LSE, 1 BEITA
2728208 (1 mgkg, s.c) D 3057RETIC
CI-988 (0.2 B L U 2mgkgip.) 25 LITEIEZ:
BIE LTz, TORERE, CI-988 (TAEKFNICAF
V7 xH IV K BTEES I L2 (K1 E).
723, CI1-988 (0.2 BL U2 mgkgip.) BHHITEK
BEREL B L THICE L2007z, 7 BRI
HLEDMBRIITEEZREL, AF¥ L7243
N X DITENERAERERR LT, T OITRNEAEICS
LT% CI-988 (2mgkgip.) IXTAEEICHMHBER%
sl (K1E),

IBiL  METH{1me/ke) +CI-988

{x 10 %)
< 16 - DAY1 DAY7
S - P<0.01  P<0.05
S~ /—
gn
3 10 - P<0.01  P<0.05
Ss- T T
=
o 6 -
° 4 -
E
6 2 -
(8] i
3 0 - - -
0 2 0 02 2 0 2 0 0z 2

C1-988 {mg/kg)
- SAL mo wm METH mm

C1-988 {mg/kg)
o= SAL me= am METH oo
K1 A¥r7xd I ERRESICEDITBRIFICT
53V VA PR URFEERROER KRR Va
— b (LB LATERAEIC X2 CI-988 (0.2 38 L TF 2 mg/ke
ip) DEE,

ST BITEAERER : B2 ERICFT LD
AZTxH IV (1 mgkg, sc.) REMFTD 30



SYRMIC CI-988 (0.2 % X 12 mgkg ip.) ZHFAK
Bimb 5, ClO88 [IIHBEKFNIZAZ T =
Z I X DEFTEFEORRE TN L (K 2
TE), —H. 6 HEIOAZ 7 =4 I (1 mgke,
s.c.) EEAHTIZ L 2 BB MR AR ORBITST
LT 10 B BIZ post test #1T 7= CI-988 & 2tE#H
BELTHEILEELRP-Tm (F—FFRET),

Pretest Conditioning  Posttest

B4t METH (days 4, 6, 8).
(days1,2) - SAL(days5,7,9) .
4C1988. |
600
P<0.01 . P<0.05
300 i 1
400
g 300 -
] |
2 200 -
a
& 100 -
0 i
I o 2 ¢ 02 2
100 +———— €1-988 (mg/kg)

s SAL wee «m METH {1 mg/kg} wem

2 AFTxFIVEHREICLDEBSTEERE
FHECRHT D a v VR MR SREEERECER £
BRRrPa—) (LB L EREMITEFAETEIIHTS
CI-988 (0.2 5 L U' 2 mg/kg ip) DEE.

D. E#

METH K7FICHR D &, LK - ERCRMEE 2
PEEVEIBRREZRETS O ZoX o ER
RHEIRNC—A b B EEFERREZIHT S &
B, BEVANZE 8% b T EMIKFEDHRET
) ECHECEBRRA P ERD,

AEE T METH (2 X B1TENhAZ% L AFHKTESE
KOWTHERL, ThofTEERICHT 521
2 h &= 2 RBEEEREOER 2 TEREAFR
WWHBESLE, 2LV R MEF=V 2 ZRERERE

CI-988 Zi H I HEE L 2VWRE T, METH
EOBFRLBIZ X T METH DIERZ2 L0
mHLE (M1BXU2), TOZ LI METH ©

R Zx T 2 EREBEAO = LY X FF=
VERENEES D WITREERCHHET 2 W
WRHBHZLERLTWVS, 9 LRIy
AT LAV A MR AT AOMEER
WZOWTEBERZ RN 2 RT3 72010, f%
B ENFEIC L D IBZICRIT 5 CCK2XRE
KORBRLZBELL A, B ECBNT
ZOREPFEHLN, FLEFIZFAIU DI XS
KEotREMEEShE, LML 2SIV D2
SEEEOEBERFED NP, ZOT L
b, SRIIFAEEIC OV THEENRIERRH S
DPEPLICHRFPLELEL Bbh D,

— 77, CPP (2 & B METH &:41T BATELF
FRET% C1-988 & ALE L, CI-988 DR B W EURTTIE
OIREERLZRY 550 EI @R, ZORTY
2 —/)LFTCIE CI-988 1AL {ER 2R & edo iz,
KREEZE MBI 2REZRBIELE
HREROBARICBIT2EHEZIHL O 50
BREtL=W,

E. &%

CCK2 /T R VR FEKLBEFRALE
LTED, CCK2 ZEMBREMENAZ T =543
N X BIRFEITEI DAL & #1525 T REHE DS
A I,
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BEAFBRFHARMANE (BEMH - ERESEL X2 T M -V =0 AREFHEFR)
SRMEREE

ELARY~ OREFREBH O L £ OIRREBARIZE T 55K

SHEFRE  ILARE
MRBAE  BEBTF. LHiEE
(RIGEBRA AR FH KB FH R E)

(FFEEE]

AT, H¥V Hlmethamphetamine (MAP) EEBRCRBTIEY~DEYE (EWERTE) 2
LN RABREREEORBEMA 7, MAHBR & OMEERREINTWBH T B/ A FVAT LD
BAMLBERELE,

EW~DBECETIERIIT v FrOEYHCBREEREZAVBEEROFEREF D 1 DI
biIvd R b AORME D HRRE LTz, ZS%&'C*@\ T v MR L A—% 1 BIfEIEE & Y0 EyEhERRE

(cue) &3EiZ, MAP (0.02mg/0.1 mL) AMMEBEIEASNSEREZI0AETV, MAPEBEITEI 2 BE S &
Teo TOH, MAP# salinelZ§1 0 B2 H OS5 RB (cweRTR2L) #HT 5 & Z20 L AA—H LITEHIRE
ARSIZEEE Lz (HERE ; MAPIESR), VAW LITBIORAD 2R Lz b, 427 MEBOKE
DEBMET U v Kdsb Dfootshock (0.8 mA; ON: 1%, OFF: 10-708, 1553f) X F VA AHIC X AMAPEE
F1TE) (salineEA) REOFELF -, footshock AR I, T v DL 3 LITE 28 X EMAP
BEITBEHRE Lz, ZOMAPERITENI. & T ¥/ A FCBZAGREHIIEAM251 (3.2 mgke, ip.)
XV ARCHH S, £, APVRRKIGIEI aAFaxTa OB R BT, aiLF
a A7 v A REEEmetyrapone# 85 Lo, MAPRZRITENIIH S nido iz, —F., ReEeIT
< 7 A Dnovel object recognitioniR R % I\ THES L 7z, RBRE IR — D200k %2 5% & L T1T ) training
AT LT D3RRI F OBEEFTFHERICBEE BRI TIT HtestfTH D2 5, vehicleR 5~ 17
A DtestAT TOFTFWE~DT 7o —FHEIZ, BFEDE~OZh LR LARICE >, THHED
MAP (1.0mg/kg, ip.) REREHOBERETIT, testBITICRBIT 2HFHE~DO 7 Fu—FREMIZAEIC
ETL, RalEEENRRO N, ZORMEEREIZ. AM251 (32mgkg, ip) OMAPE DHAR
EEREIZLvER SN, BOOhAbhok, Fio, I E ) 4 FCBEEKRBRRETFRIB~ Y XTI,
MAPESERFICEF AR <~ 7 XA TR b BB EETI < B bhkho iz,

UEX Y MAPIEFERFICERD LD R b VABREUEMAPERITE 2 b NCBEEERESI, vwThb
CByRBROEMIZ L 0 BETIERHAL MR oTn, Tz, D & biootshockd M DMAPEER
TEORBIZINTF 22T L OBRSITENERTR I,

A. HFEER ~OBEPBFZCBRTIENRMOR TS, =
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