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B — » Amphetamine £ 2 RENOHE - (13)

B — - F E) 857 Amphetamine ¥} F & CART # B 4t o (14)
B = - RESRE4 T Amphetamine # F#Lf SOD-1 & SOD-2

Rk T (15)

m -~ CART missense & antisense ¥ Fiif CART AR & H%E - (16)

B % + Amphetamine & CART antisense i A& ZREWHHE - (17)

R F18% L4t F Amphetamine # T 5 c-fos & c-jun £ B %4k (18)
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RIFGHNFRBELGAOER  ABRAHN U SHERBENY
SRAGHBE > BOETFRGEER « EEFE - IRl R#a X
3 hoib @R E AN K e R E AR 0 R TR GRS - R H A
TR - @ B A A 35 H K BT R4 Hnorepinephrine % 42 &
S0t SRR PRAGES ; M¥ndopamine £ ALMIEARIRE
AR RA LR BHRICERARA S (reward system) § EFEFbserotonin
8 B Hp ) B S R i R D s e 0 T B MR B B X SRR AR
18 » i Aiserotonin ik 4 THZEEALGEAES B EEAXRR
¥ - 3ol egtde kR P MR R A Rl S B LR R HE

CART# 24 % Cocaine and Amphetamine-Regulated Transcript (&4
Wofo %Ikt 4 VI Z 4K F) - B A 5 K MR CART peptide 8
Amphetamine % & FTik S BB HLER B2 MR A M LA H 5 0 BRIE
CART 55-102 & B ZBARBRERHER - FLERBURCARTTHEA —
BAAMHHERENYT  TEEXEFIARRREA WL HE
e dmig s R LA REERR BN REE -

SRR drH PRAEHBECHFIANGHR  EHNTRE

REMIKEASERUNCARTHZEA AR B itERAA KRS

HI



A4 T E48 5% st Amphetamine | HRBEF X HBRX—R > EEHK - LEH
SN BRIEEAS AHRDIERE £ AR I AmphetamineF 2 F 1
BRBAHBE - BAHRARAKOBEXEERILGRRBFRMEHEREGR - K
RO TRERAECKE - FR LK G AmRNA » Liwestern blotting &
RT-PCR& 4 # &, » % &R F 85 f Amphetamine f TR & R £ 6B & +
CART ~ SOD - c-JunRc-fosth A BB RHE - f494] A K ERE(2mg/kg
B4 mg/kg)# Amphetamine & RE4 —K » A WX - #Amphetamine:: At
Mt F—RAGREHARRHOER  ENE :-ill@i?ﬁ'ri-rﬁ'lﬂkéiéﬁ%
Mo TR B A RE 48 MU - M ART-PCReG AT F X > TH
B A EACART SOD ~c-Jun&kc-fos# BABAEY LA > M E2ARBIRA T -
) #2471 3% $+CART &y antisense oligodeoxynucleotide » KA 5% 8 (In Vivo)#1 $y40 5
#3472 Amphetamine ¥ 4 37 » ##CART#jantisense & 3 £ N F AL EPVNEL
o kR LYY RCARTAR ¢ 45 - BB A ¥ CARTHantisensett
Amphetaminez %% - #1114 BCART antisense#) R 124 & F R RHH

A b 3411 % 3, » CART 4 B 4 & Amphetamine 35 5 2 B & K& F #7% — B 1&

ERMALE-

M | TR R eRiELBERT Ry TRE
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Abstract

Amphetamine (AMPH) and associated derivatives are the most commonly
abused psychostimulant in the young people. AMPH is known for its suppressive
effect on appetite. A daily treatment of AMPH for several days could induce a
marked decrease of food intake on the first day of dosing and then the food intake
returned gradually to the normal level (tolerant effect) on the followings. The
mechanism for the anorectic action of AMPH was througﬁ the inhibitory action
on hypothalamic neuropeptide Y, an orexigenic neurotransmitter in the brain.

Amphetamine is an artificially synthesized psychostimulant. It could activate
both central and autonomic nervous system. As we know, amphetamine acts on
mesolimbic circuit or associated brain regions and influences on associated
emotional circuit. Therefore, to investigate the modulation of amphetamine on
emotional circuit is very important for current study.

Cocaine and Amphetamine Regulated Transcript (CART), brilliantly
identified by Douglass and co-workers is an anorectic peptide regulated by leptin.
Fasting animals show a pronounced decrease in CART mRNA expression in the
arcuate nucleus, an area of the brain known to be associated with feeding
behavior. In animal models with disrupted leptin signalling, CART mRNA is
almost absent in the arcuate nucleus. ICV administration of CART inhibits both
normal and starvation-induced feeding and completely blocks the feeding
response induced by NPY. Antisera directed against CART increases feeding in
normal rats. Indications are that CART may be an endogenous inhibitor of food
intake

Therefore, to determine if CART was involved in the anorectic response, the

intracerebroventricular infusions of antisense oligonucleotide (or missense control)



were performed at 60 min before daily Amphetamine treatment in conscious rats,
and results showed that CART knock down could block AMPH-induced anorexia.
Furthermore, we found that c-fos or c-jun was also involved in the anorectic
response of Amphetamine. It was suggested that c-fos/c-jun SOD-1/SOD-2
signaling might involve in the central regulation of AMPH-mediated feeding

suppression via the modulation of CART gene expression.

keyword : Amphetamine, Cocaine and Amphetamine Regulated Transcript,

anorexia
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Amphetamine & —#RF L RAH (1-2) AN FREApLHES
Bl e B R BRAF S 5 BT AR LT - 848 Amphetamine
TR MER - A HAE R Amphetamine M T + 4 SHRIL
S - AR BGETY 0 BLA AGH A LB B RIRTEHA A

“ER

Amphetamine # 4B 1887 4 FIABRAEL LREAN R AL
B E %R A 21 M 4 GaE ( sleeping sickness ) ~ i@ %) 72 attention
deficit and hyperactivity disorder , ADHD ) R i fe 8 B 6474 8 £(3) s £ =Rt
RABIM > B £F #d Amphetamine RFHRES  ELERSEFAAR
BHEH R 1950 ERUERBAAER c ARBRTHRHFLEZATHRK
fE o R T70 56 A% 2R B Amphetamine 35 Z KB 8 % 0 @ B+
HEF R A ZCREHERANESATBERCSINTRBERTE
Hefp] | BFE > 4R 45 Amphetamine B ¢ PSR EE 0 Bty

HERZ4/AERGFLEEEHIBREE -

4 832 + - Amphetamine #% 42 % indirect dopamine agonist * & &4 F #&

% » $2B% P catecholamine (€.3% epinephrine - norepinephrine & dopamine).



24 % M(4) - Amphetamine ¥4 A % 553‘2,.56@"] y (3) ERERE TARME
BatE e gy BIEA (S) REDFAE RS BEEA Mg R TR
B sbak1S B - #X# » Amphetamine # 3%55% 48 38 & R 6040 F 40 & 3 & B8 A
BRAHSE  HAERTHHN P Bi&F R K Amphetamine » &M F2 A8 £
HERGBERE B £BBS - BEBARRERBLH R LT
VR mARMOBEKRBRENBERAT HEATH B, & TR AU AT 5
BEAEN R BOE RERR FaeRRBEHENE AT
REMW A REL BEmRAGHETNES ERFAAME  EFEEHR
B4 Amphetamine &A% BEH TAZEA, © LA TREFER
AEEABER—HERL ABKE THRE, BHAYE  AMAZ o
RRAEEFRAEHERS  GHBEE £ RBER( withdrawal symptoms ) °

do toHEE > BB AARRFFER

Amphetamine # %R B R L RAAE R 8 1%@ ¥ EBREBHN
dopamine #9FEHK » i MEHEMR — LR EEY fé%fr B2 4(6) - ML
MG b O RREBET A8 ARMRE MILRELOTEE +
4o Neuropeptide Y (NPY) & CART %##HF - NPY & CART A2 ¥
@E > TR A 63 & 48 4 F (neurotransmitter)(7) « NPY &4 T Al

BATE A Ta NPY ERIAFZRESTREFEAG®) -



$h  NPY s A84% T RSP satiety signal | #3832 - B AR474 5 @ CART
CREREEH AT EYOHEREHN - CART 892 % % Cocaine and
Amphetamine-Regulated Transcript (& #]#fe 2 b4z 2 8B F) - B
ATH % B~ CART peptide $2 Amphetamine & 4k % B4 M5 A #4214
A A B > 42 2 3% St ) RO AR B 6930 8RR 38484017 R 3 % - CART 4 1995
F4% Douglass K &8 A8 5 (9) #4143, CART & — 1877 LA leptin A7 3#
HHAE  EZ2RARARENAHGAMG—ERTF - @ CART 227
ARG EBNGTREY @ CART h#kis 4 N 3% A —18 signal sequence °
MAE B B 1102 M aAERFMAGE £ F A CARTSS-12 & A E
£ (10) - b HHF S kIS CART 55-102 A EZZHARAEEEHE
B(11-12) « B 5t AREHRAHA T 2 RABCEFEER RT THREZ
o PRAGAKUFIER o EEBAFRFSIHERHTLH
CART RE&E & £4(13-14) - B F A% X4 i - & Amphetamine Fo
HRIBCES 2 A G QSN - 4] A DDRT-PCR (differential display RT-PCR)
B H RF R BT H A 2% 0 £7E4 Amphetamine Fo & FTd e K & BA
P > 3 CART & mRNA RBLA REEe3E A (9, 15)« dsbT4o » CART s9 4
B % $.4» Amphetamine #4£ Fi & & BAafieh - H b B H S LA MH CART

ARG 2FF 24 - #—Fi#f7 CART W&MH W REZDHEGTAR



% CART 55-102 R XS AAEMGEH AR ZERRREARE
EHRE - MMAEFPAANELRE—RATHAMKR BEHEZI KRG R0
N BRAGRFEEARROKRE  BARBOTARCHEES
Amphetamine #4502 3k 8 (10, 16) - st - £ 7T X380 CART &%

3,649 B8 #0 Amphetamine 8975 &£ 815 F JEF R a9 ML -

# Amphetamine % % X A £RH » L&A+ 9 ¥ e s
B % % ©8&( dopamine ) ° B skt > #£ Amphetamine &94F A L » SR
dopamine &8 & &40 o @ 8 AT¥ ¥ Amphetamine & H 841447 5| 8%
R B RAEE S SURET £ X B2 RRMEF R F RN
B R 615 E A £(17) @ Amphetamine 3% § SR G B AR GTRZ T &
[1]R %51 &4 (excitotoxicity ) [2]79 &1 % &8 A 2 fuibtF A [3]a v a2 LA
(mitochondrial disruption) <« £t & M+ - Sonsalla ¥ AL 1989 £ 5
Amphetamine ff 55 i B F M BR T T A BB LSRG S R(18) - X
#ﬁ.éﬁ-—%ﬁ?ﬁ&%ﬁiﬁ Amphetamine & R S840 77 5] 5 ) SUR AT R 514
SRR AKA W (19 % L EH 44 & > Amphetamine R FL AT
L 3] 5 BUH 5 8 R () 1K B 3 0 (20) o BB T B RALTBUT 0 R Fb
S B SRR B ARAE UK BB R A B 9 Ae o o SRk B EE T A ST MBS R

Bt % 0 M3 HHEEN o B4 Amphetamine #FHAER > LA THe




A % ®A5 P9 dopamine #9FEMR o F It R E BT SR S Ot
ToEd AR REABRERN S ANEAL  BALEY
(21-22) s A B S A B(23) 8 % 8 % BB &k B B QLB F(MAO)
& ¥ & 3 4-dihydroxyphenylacetic acid (DOPAC) & i@ &, 1t £, (24) -
Amphetamine &R MHER T HR F B AR S LeH Lieost
WREE BB A 5 A4 (peroxynitrite) BHABEH I EFM > EHGN
 Amphetamine RABASHEETH A+ T 485 09 B B P ko ML Y
BB P o THEMBRSENGTILERE  ERBRBAERTEEK
Cytocrome C (4 fie, &, % C) » 458 T 4,48 &g PTP (permeability transition pore )

AR H R - W iE4L caspase {F s il & F dm BB A T (25)

A I AR AT THRAMA L LA e F MR eH
By M%7 % CART A B #H#MAEHES Amphetamine 244 » RAEHM
Amphetamine £ 3] e & %1 FLIE B S48 B 4R & 1k a0 MBI 47 & b )
AR H o R A BUE A S P TS A TRE S £45% T At e —
48 B} 5-F% & #v mRNA #5 % 33,(S0OD-1 ~SOD-2 ~ c-jun ~ c-fos)y #4L 7 B3t »
A3t 5418 424 " Amphetamine ; R F R, HR K RARK -
37 Amphetamine %32 $M & RAWHMR » L& —FHH CART &

antisense #7E 41 & RIE T m i il 36 R T B A A% & Amphetamine 355



ZHEHHBHRERE  HASBHERAGRLETTTHER -



A~ HEE G &

1. Spipf &% (26)

Wistar # 4 k& £ 2 &4 200-300g - A B eop¥Erd < o
wER TR (2242C) ~12-h Asr X4 (HXREh 6 00PM ) thHi%
% F — AR Bk - AMPH JE 405 R £ X 4585 6 : 00 PM » B UBk3E
#» FHAEN CART k% ZaAMMEL  EEXERREBEHE
# %%(26) ° Bl 4t > Amphetamine »SbB§iE 4t T RBE Z I MR © Bdhy
4 & 5 T Amphetamine 2 —i£ 4t | & " Amphetamine # &3 4t , =4 &
FETER -

2. Amphetamine ¥ —JE 4t 2 ¥R (27-28)

X@ 8 A BrEEs AMPH (0,2 & 4 mgkg £ =2 B8 &#H 24 &) -
EHGMBERE—4 0 $X8 0 53 AL saline 3 Amphetamine 4% 1h -
2h ~ 4h ~ 8h & 24h » #% %45 B 8 (pentobarbital, 60mg/kg; i.p.) + & 87 S EAS
# ice plate LB FALE 484 o B5RIZ5E 4 1h~2h~ 4h & 8h 2 B A F 30k
#5 i » Amphetamine 3| 5 89 RRER » £7E4H74 2-5 h HHR HE (28)- dosh
&% ks > PKC activator (TPA) AL #ZEN T R4 PVN i - fiE4tth

2h » TBAE %% ¥ 25 3k B & BL({5] 4o T 3% /v POMC mRNA &54-8)(29)




3. Amphetamine #§ 4L 4 2 SR 12

K& R A B4 Amphetamine (0 2, 4 mg/kg Bl & ; R IES—
R ifdg 4 i  5m 20 &) - GMtes s R EE a4 R4 iES saline
HAMPH#£ @@ 1R 2R 3 RRK4 K%K (F—asizsla (0K) ) -
# %) 4 B 8% (pentobarbital, 60mg/kg; i.p.) » 3EBTFARAS + # ice plate EAHERT
AL o By BT SE 2 AT 30 D4k - A4 — R FI#| & ¢4 Amphetamine
4. Amphetamine # & E 5t 2 S BFE R RERTAHBEK
REBREFHEHPME > KML TS ENENRRKK BREREH
Amphetamine #7304k KRR MR KL E > £/541 Amphetamine #7 R
%i%ﬁkéﬁ%ﬁ%&&mﬁk%‘%ﬁéA@MWmﬁﬁﬁzﬁ%ﬁ
5. B§M32% (cannulation)

4-1BENELERBUTRE (29, 30k & &(n=32 pwia > H28 %)
J£ Fi. B (pentobarbital, 60mg/kg; i.p)fF AT > B & ¥ 334 &£ 4% {& (stereotaxic
apparatus) > HXASE (30) AR BEENTRE PUN g - s2FHMES
HEEHIBQ) B AL 08mm- % 1.6 mm F 8.0 mm - 54 % 23
RARFME AT HEABERNAET  NE A 31 RN E > Mk PE-20

THAEHA - KERAFHAE—BFRITTR -



4-2. CART # antisense oligodeoxynucleotide (29)14 microsyrange ¥
CART &) antisense oligodeoxynucleotide £ A PVN 2Rt » 38 & 4 sl 3g 8 F X,
BAMET 0 SRS 100 nlside > 4 EFR A 10 #0 EHEE S 0.1-10
UM (29) = CART #j antisense oligodeoxynucleotide &2 ¥ X2 " EE T 4
# T # Amphetamine Z 37 30 min ¥4 | —# > ETQ)EEH L4 HiE
¥ W4T HARTRE CART mRNA 4 % 2% FoOWRET A H
Amphetamine 5| 2 FH R K RT AR TRE CARTmRNA 42 HE -
6. total RNA & mRNA 28 (31)

# 88 total cellular RNA & pA{# 4 4 4M guanidine thiocyanate-acid
phenol method 2 £ RNA #H 4 48 RNAzol #474-#k; poly(A)RNA | & H
oligo(dT)-latex it — % 4hit o
7. RT-PCR 4% (32-33)

B 15ug mRNA # A oligo-d(T)% primer (& "random primer; X
MMLV-RTase (200units)4& 20ul K &A% % (50mM Tris-HC|, pH 8.3) » 75SmM
KCl>3mM MgCl;°10mM DTT20units RNasin)i# 47 cDNA 4~ gk; B Sul cDNA
Z PCR BB b (4% S0ul) sk F & % primers & e F46 38 - A A Tag
polymerase #47 30 cycles PCR R JE » B & #1514 1.8 % agarose B & k&>

L4 ethidium bromide % &, £ #7 £ -



8. it
P A SR 3% oL B % # 5T #08% SigmaStat (Jandel Scientific Software » USA)

¥ 4T one-way analysis of variance(one-way ANOVA)4-# ©

Table 1. The sequences of primers used in the experiment of RT-PCR.

Size of
Primer Sequence 5’—3’ product
(base pairs)
CART Sense GGGCTGTGTGGACTGACC 512
Antisense  GGAAGGGTCTTCAAGCCT
NOS Sense AGAGTGAATCGGACTCGGACG 396
Antisense  GCCACGGTTTGCATACTGACC
SOD-1  Sense GAG CAT GGGTTCCATGTCCAT 279

Antisense ACTTTCTTCATT TCCACCTTTGCC

SOD2  Sense CTTCAGCCTGCACTGAAGTTCAAT 337
Antisense CTGAAGATAGTAAGCGTGCTCCC

GAPDH Sense TCCCTCAAGATTGTCAGCAA 309
Antisense AGATCCACAACGGATACATT '

10



LE 3

BT F ARG R T E4E4 Amphetamine | R EF X » HR—
RoEFHR - LATHEHNPM  BREGAGLWHEDHRE TS
Amphetamine %% 2 FHARRGFHE o & Fig-1 TRH R P Amphetamine
EHBE-RAREGRAELEARRGHENL  BNF 24 RARZIRENFA -
R R EH R AR R E ARG - HAKKAOERRES @ RITERE

Amphetamine FALEHAM - RAKGBRES BRAARAHNERE -

BEXKMAAARSORA L EMLEHORESFRBIERE R RN
FH#E > %A mRNA 5 RT-PCR #4# # &> % 8 7% F 5% ] Amphetamine
$FLE+ CART AR SILA LS - & Fig2 THUEAL S — X CART %
BA AN LA R E 2-4 RIEI$ 9T ZE KA Amphetamine 8§ A RE -
H-K@ BAEBERARGATMRELY SOD-1 & SOD-2 9 £ EH AR - &
9y Fig-3 THRALH — R SOD-1 A LA B#H 2 X SOD-1 AR &
REHHKE > MSOD2 M AZ—RuEHNERARE > ENE 24 RENH

F £ k&3 Amphetamine &) &R & -

B9 K433t CART #4 antisense oligodeoxynucleotide & missense

oligodeoxynucleotide (control) L4 & 8 (In Vivo)& 84 &3 # » 4 Amphetamine

1



£ & AT » 48 CART ¢ antisense oligodeoxynucleotide & missense
oligodeoxynucleotide (control) # 73 N F R PVN 34 » G474 69208
A CART % B #h %%, #E e ® CART & antisense ¥} Amphetamine 2 3% -
#y Fig-4 7434 CART antisense #;£4 F » 2% control & CART
missense 898 F » A CART AR FHMBN THRE - @ ;%.f*'f"ﬁ CART # H a4
F R84k o 4 % &4 CART antisense & Amphetamine R B £ETF » 7
% R4 Amphetamine E4 B8 B — R ARG RE L RREAFR > ARE =
Blog RA R AR 945 o M B RRAR T A B IR A 648 B 208 - #1042 CART
antisense &9 & 32 # 1524 © & s R A5 W (Fig-5) » @ &4 control # CART

missense &9 4 TF » BEHHRAH (281 -

Rk RMEHERE S Amphetamine lﬁﬂké BETRE—E%AY
transcription factor %» c-Jun & c-fos & mRNA 4t - ?]'%?iﬂ,zﬁ'-_ ®—X c-fos B
BBRM FF BN E 2 Rcfos REARREHES Mejun PAEF R A&

FREHAREARE » IMNFE 34 REFZH T H(Figo) -
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Fig-1
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Fig-1: Amphetamine %42 REHHE - FI AR FIREQR mgkg & 4 rh«E'J/ka%’J
49 Amphetamine 4 % JE 4t — =k » 74 @ X  # Amphetamine J£ 43 B 4689 % —
ARREBRBERARRAEN  ANF B wRFRRIKEAHET - fLRE

WA A5 AT SR 4048 B = % P<0.05
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Fig-2

Fig-2: A& Amphetamine ¥ FTiR& CART A% E 41kt - #/H 2mg/kg #
Amphetamine 4 R 4 — % » jE44 9 K - # Amphetamine ;£ 4 ¥R Bl X
AR A G R 0 XA mRNA » 24 RT-PCR 45 #H X+ £ ALK B B
Amphetamine # F#, & CART 2 E %4t T8 5.4 % — X CART % 954 L

o B 2-4 XSS W TFHEEARE Amphetamine 8 2R -
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Fig-3
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Fig-3: 7R84 f ;£ 4 F Amphetamine ¥ F4#L& SOD-1 & SOD-2 A FH $#4t -
#1 M 2mg/kg 4§ Amphetamine & RE4 — R » £ 4@ X o # Amphetamine /£
HEABHAEREMEHAE R FRE mRNA > L RT-PCR 454 F X » &
B/~ ] 6% ] Amphetamine #} F 4.4 SOD-1 & SOD-2 A EH#1t - STH AL S
— X SOD-1 e LA $ 7 F 2 X SOD-1 A EH AR EF &S f SOD-2
AR - RS ARARE  ENE 24 REBYTHRERARAE

Amphetamine 84 &% 5,5 -
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CART

M Missense  Antisense

Fig-4: CART missense & antisense # F#. 5 CART AR &% & - #» CART
missense & antisense EHHBHBE RN KGR 0 ZRE mRNA - B
RT-PCR #4454 # &, * %2 CART missense & antisense $f F 4.7 CART %
B 84t o 7353 4 CART antisense &9/ 4F > 2% 4% control & CART

missense &5t 8 F ° B CART A B A ABSNTHZ -
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Fig-5
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Fig-5 : Amphetamine & CART antisense 34 2 RAN L L - #1A 4 mgke
#5 Amphetamine % X JE 4t — R » 249 X o # Amphetamine £ §f B 4549 5 —
AAG B EARAOYR, - ERE =5 o RARIB KA ORI - T bR
MR TR B i JE ¢ 4a B 28 - 42 CART antisense & 5 X2 4 S 44 B R A
¥ » &4k control 89 CART missense #9724t F » JREG R R A 4E(TH

1L« * &R P<O.q5
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Fig-6
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Fig- 6: R B85/ i+ 45 F Amphetamine ¥} F#, 5 c-fos & c-jun A B %16 o #)
A 2mg/kg & Amphetamine % X jE4F — K > E4 w9 X o # Amphetamine 7 4
M RE R BB R G & F5E mRNA » 8L RT-PCR #9547 F X > A&
A B e§ R Amphetamine #f F#.% c-fos & cjun R B/t o THREF — K
c-fos H BABREY Lot E7F 2 R c-fos AR RREE RS > @ cjun MAF =

RAZBRHNERERE  ENE 34 RERHTHE -
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B9

Amphetamine #)FRKERAREEANEIEZRE X2 AFBHN
dopamine e » M E B EMAN — L LB EY L A ERAQ2]) - PiEL
FEGEHTLCEHET RG-S ARMAE  RLBELHAZRT

4o Neuropeptide Y (NPY) & CART ¥#8ixHF - NPY R CART &N 4 %

B}

¥E o ETRER L EERYN Y (neurotransmitter) (22) - NPY BF "4
MFERATS, WA Th NPY AHEAEZMEHTRBAEAQI) -
FRoh » NPY dufiAe4% T A P9 satiety signal | #9383% » SR A R4TH > M CART
LARERARAHAERDOEAA M o A 8IHI CART £ Amphetamine
ﬁ%%%ﬁ%iﬁ?%ﬁ*@&i%%%é°ﬁQﬁf%ﬁEMWMWME
P35 oY R A BB F 420 SOD-1, SOD-2, c-jun & c-fos A 1R K #948 B 14 -

BT CART £ B & %2 4h > c-jun & c-fos 4 Amphetamine /735 § 6 R
BB bR E & ) cun & o-fos £ E A A B RS E T 6 BIEAG):
M HBAVZ AT KB A X BB R cjun & cfos #9MERBEFF S
Amphetamine 73| ket R EHARA B © #l4 NPY thdph4k A 3o R B3 1H
%@ﬁ&%ym&n&@mrﬁ$ﬁmmmmmmﬁ$w&ﬁ&ﬁ¢’M$
Fo NPY #3548 52/t o 464945 % & c-jun & c-fos #9754t -

B —HKd o &3t T CART antisensen oligodeoxynucleotide (29)14
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microsyrange #§ CART #) antisense oligodeoxynucleotide ;£ A PVN #f4i > i
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