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¥ = Al(mesolimbic dopaminergic systemis E7FQIO) o Z2AE R BAI|O) F
8¢ AgE ok BHEHoR IFRIL RANUE o, Ry F5Y 3 ZoRlAY BHIY
A Y3 dzA M c-Fos 8ol FrIBCE Aok FHL F3AAA 0 2l Al
Aol g FAAA FH, LS FAA FAUELFE HBANE AMSHR 3T & @
Folre o] WHEAQ IIRIRAR AF LN 50 g g% 3 AFuddeye
2 oji JEFgE vAAE Bux, EXRog 3sklE BAF FHox gE FE AEB
AR e #EAH NHE 9 cFos WHY W FE FAHAC 10U FY wHEHoR
#ol cocaine hydrochloride(15mg/kg, ip)& Foidlr] 308-A ol 2B (Cpridis Rbizoma, 200mglkg, p.o.)S
A ZFRIFA ¥ g Wale uijd 12T B FEen, 3Y F4e B3
713 Kwithdrawal) & AR ohE, 14UA 77119 A xS(challenge)oll 9JF FFH 3 BYE B
st HEAo e IS FAHAE W, RAY 85F ¥ 27 FHAR oFes 59 HHE
fo3tA Frtstgnk 2eu 27190E Fodly] A, ¥E X A oY AEe dET
e gl feshl FAsAnh B dFcre Ble] FxddAlel EARAQ 2T Aza
A Z3AE @ BAREe Fo ARHGEAQ =i AEE JAAFIER, YA BF
F 2 AAEE AHR Fos2| HEE A7 el A7) den, o 3R 2e 35
4 FE] A EARAS 7FedE AAIT
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grnple(eE|X]  ME A M2

AEge] e FUske AAAY e e
AU ES SlE AEH2E Q3 JEFHL
7V 588 AR EAFY sttt miekn
2 FEY GEY A Byoin, 48 F4A
A g 247t WA FAAFZ o] Fx]7] W
o FEFEAY HEY Hyop2 o]z
@A, @A faple] okBEEAle FUNsta
AL, EF oA € FAdE9] FE AMEA)
o7t Qe FAolth. EF FEA g u
€ 4B FEL MAHoz M A4 FHA
APFe 2N, FEA 4B U X84
o] /e AFE delth

F7RIF 2 FFY FEES WEHA §
o2 sl FEXNAC wWE EyY FFFo|
%7V8tKZavala, Nazarian, Crawford, & Mcdougall,
2000 =¥ oj2F HPA $FFL YFFH W
Z3 @4E Holed, ol@ HEH U
(behavioral sensitization)® & ¥o| FEAY <4E
& NEH, MgAoR R HPA YEY
(locomotor  activity)™  FFH  BF WHstereotype
activity)o] FZ2eg Frlsle @4 ¢@rh
PEA e o] WMo Fykste
Wk(development) @Al 9t F7HE &5 o] A7
TR e AR P8 (expression) T AR FEE T
(Karler, Chaudhry, Calder, & Turkanis, 1990), °]%}
o] %3 Ve FEFEY ANER AMHH
Ak ZIRIE ZAsESE Bl g8
ol A7led, ol2lg FFA Vsl JIE F
= 892 =#Rl(dopamine, DA) A3 ALAH e} &
A3, 53] 37K AR QI B4 # 7
AL BT okvTAA ZlAlsHe Alod
7ol FYoz FAEE FH WAA F8E
A T vt ¥¢2iA UtkEinhorn, Johansen,
& White, 1988).

He dFEE Y IFRIY Fodz Ud

oA AZEEEE Y At 48 FEI B
ol sle &% 9 Az F9 =uulY AAAH
2o FAMERAA AAgEe AR gz
immediate early geneQl c-fws2] THHQl c-Fos'd# o]
F7E v 27t 91tkRobertson, Paul, Moratalla,
& Graybiel, 1991). E3 HHFE| nlExog
Dl receptor agonistQ] SKF-383938 Fo&t 7%,
294 8539 AAEHAES] AEY cFos9
o] F7 E RAcKSally, Shawn, Mdgorzata, &
David, 2000). In vivo B4 54 Y (microdialysis)E ©]
4ot BEAY HYPM B FHEIFH FA%E
FHA HAzA g 3Y¥oM I R AT
DAl FEv HASA Ftslgem  (Pontieri,
Tanda, & Dichiara, 1995), ol& E¥ B34 &F
Fo] 378 BoEM, 42etal 39l DA
B FAQ FUQ BN EFFYo] A &
dol slve 4¥3d FAE AU
(Kuczenski, Sega, & Aizenstein, 1991).

B8, Aok 2 HAEL o8 ARH Fx
dlM 2o How, 1 diFEe] HEAHo|r) o]
A% AAlAE oA WdeA XBAZ A
H1 len, adrt B3taoln], Rago] Ar.
ole FAdEol FE Wil FEEEY &
F71 gatsie mekx ZHgo] A&HA AHE
AR vk BeAAFe] Rl #ue
29 -8t FY EFol U LEF 4
4. %Y, 5% TE olF, A, HIGE
#), AFFZOREIER, EY, 39, 3Y, 3
9 AR Adeth =3 FEe AFIALE
7H I oA A ERFY A BAAE AHEET
Qe FAlolch wbA o] AL} A
Belol] A3} & o] 4E FHEoE <
B HEy e FFANBANN dEFgE ol A
o2 JlyErt

et fele 2 dFelr @RI FE|
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A% YFA Ve e P AHE @
olRmat dglen], FAl :llel g Ho
Y=o ojuF e v YolRma
sk

s

wHEE

HYFEL USFEAEZNE YT 34
Sprague Dawley#) $13(260~3009)2, ¥3Y A%
A8 FAREE 243T, EEE 50110%)0)
HEAZ X ARSIt AEEEE 7 cage B
3~4 vty Yol £9lon, B3 AlmTYAIR:
AUEE A AIRAENE AFRo] 438
=& 3ot

AlRRIZE

AL NFAA A 7Y, dadste] A1g3t
Hew, BFRl(cocaine, Sigma)S HFEL A48}
Aot B s00gE FEE HIF F F830
A 85% HEEE AHEsl 33 Fagon,
3288 2% ¥&¢ ¥ 1 3288 5Hd=z
(-66C, 10mmHpAAH &% AXSH. AZAHA
AL FAL 12330 2M, £ 2647%

IR

HEEEE FEHAN FF FHo sed
219 d¥42 A FEE ele BFY
342 NERez YT 3R A 60
e AZAE AR O, 08 B¢ FES
FRA BaY BEFE AU 1 AR

T A EE3F 2HE AN B 3
Qs mgks, ip)E Fistr] 30 B 00
mgkg, po)E& Tl B QoA F¥s] gk
A7t FFEHEE HRBch FE X o B
P BFFE AT B¢ Y ol
HAE 108 B W A sl G4
gl A3E Yolinal s}t 28y g%
F EEL Y BYT Al F A 2359
on, 109 B¢ HEHYE AN FEL 3¢
T B 3 V)HE AR oL, 4YA T
YT 2N NG AFsld PFH )
Zatel g 2y #eFdE ZYsigo. 49
TES %4 Zuitt o-suield wiAs o2
o] 3709l Fog rqith

@ Salinetn=6) F: HBHA WA LI (1cc/1kg,
po)E 10¥ FQ BT F, 3 Fke 3
712He AR e, 149R) O] Al el A
=EAZ 2

@ Cocaine(n=8) T oA FFFA(15mg/ke, ip.)
Fof 308H Ae]AAR1 oof/tkg, po)E ot
YT Yo R RoF 2

@ Copridis Rbizoma (n=8) 7 #F o IFIA(15mg/
kg, ip) o 308 Mol BH200mgke po)d I
o} BYF Whgog BoF 2

YS&HYEA

AYEEY] BN BFFE FH] Hsldod,
B AFME videorrackingS ©]-&3}a] S-MART
(Panlab, Spain) program ©.2 ¥} &4 A
e 7hE, MEZ, Eo|7b 2zt 26x30X45 o)
7|8 olFoixl HE M oj3Y gatolM H¥
FE9 YL A gl HAE digital camera
& Al83l] videotracking WHoZ 233t
AEFEY A AE dolegaie] A3}

=
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(Fos-like immunohisto-chemistry)

opRlet 1495 PFAEel ¥ FHE sodium
pentobarbital(80mg/kg, ip)E UHAIZ X, 09%
saline 200m{l] ©]o] phosphate buffer 2 Y| ¥F 4%
formalin &< 1000m{2 HAE E3] #AFHCL

2 A HE 00m-2 282 UnA] 700me
2583 ZA #RIAUT. 2ol B FHe
HE AU 2 2PYCR 2417 FaHA L,
20% sucrose?} -8 phosphate buffered saline(PBS)
o Wol 4TelM E#aAct thEd HE F&
BEd ¥ ¥ 23E 3ume A7E FFP
PBSE Z2& 9P A M1, Fos expression QT
o 71 'de] A8 primary sheep Fos-antibody
(Cambridge Research Biochemicals, Wilmington, DE)
o] @72t} Primary antibodyt 0.3% Triton-X100
(PBSTYO|A] 2% normal rabbit serum¥} 0.001% kehole
limpit hemocyanin(Sigma) 0.2 20008} & A&le] F
vlalg et ¥ F2Z-2 primary antiserumol] 4°ColA
72717 Bob wiketdch 1 & ¥ 23§ PBST
2 AL OF, 24 B¢ A9A 2% normal
rabbit serum¥ ¥-H3l PBSTOA] 20082 &M
g biotinylated rabbit anti-sheep serum(Vector
Laboratories, Burlingame, CA)ol] ¥HE-A|Z{tl A
PBSTE A& T, o X3 deA 1A
F<¢b Vectastain Elite ABC reagent(Vectonsl] 70
ghgAZc PBSTE % W 7 thg o 23&
2t A|Q] diaminobenzidined A}E-3tc] HAHAIZ{ .
dhalo] it Z3|2 gelatine coated slidec] $io]A]
2AIHERQE A LoM HZAIZ F xylenelE B
3} AlA polymountZ BRI8I3ITE | 229 7

e 994 ES BoEvZez aFdn A

& 93U Hel 4 249 X9} YA
Franklin®} Paxinos®] #E& 13t #A4€E
AR Azl x2emyE o] 83l BYE AY
oA LT FHol wrgEo] vehd 449
HEE countingdt T}

BAxz|

§F5 48P e BARAL repeated
ANOVAR ¥Madony, AL HAL Tukey test
& %8 HAEs9n, £§ c-Fos cell A one-
way ANOVAZ #4381 om, ALE AL Tukey
estE B3 AF3Ach

2 3%

ghEEel DI RO oIt By WEE W

Aeldgs AATEE AT Mg |
g 1YLl B4 BEFo] 2869.21473.6% 2
o, A2AEFE R HXF F, 10989 &
FHL 15762251890 3 3¢zre] A3y
e AR OF, 4R s AT
GFFo] 25001274002 By FFo| E
2ol & Holx| FATH(F2,8)=3.668, p>0.05)K 1
H124). 27KQ HAZL HE 3IRE FA%
19719] 234 BFeFo] 60134113301} 10
Y B WHEEE 3719 Fod oF HyA
BEY%E 3T A, EFo| 8465.619425%
o 3Yztel Y 7|7 AR e, 149K =2
7Rl A& o BN BFFL 94849%
1445202 53 138 @4E BATHE2,14)
=2.258, P<0.05). 28} :7IQ B 30820
B8 R ] AL, 1A 2y 8
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Locomotor activity

- ‘M- Saline
14000 - '@ Cocaine
| v ) I -4— Coptidis Rhizoma
12000 1 ‘ ;
/? ? ? 1 T\ |
10000 - [ - | T LN
g SRR N
g 8000-. /:(I I I # x . 4 i
© 6000 4 74 z ' F # #f
Y S
4000 -
2000 - T g T . L A '
0 T T T v Y v T ,I’l T
0 4 6 8 10 14
Days

J% 1. g2lo] gEEel A0l FoiZ ol RYys EER ojxlE B (Mean
*S.E.M) #=Cocaine group| xjof: #, P{0.05, ##, P(0.01.

Locomotor activity H#

Acute cocaine ) Repeated cocaine )

07 2. g4 3ziel §Fo2 it BYy @§Fol 0ixle gL £iH(Meant
S.E.M.) *=Cocaine group2e| X0): * P(0.05: #=Cocaine groupaie|
Alo|: #, P<0.05.
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SRR 4 ¥ Me

A8 3. "rEAl ;e FoR Qs YA FEIel WHLN| ok g
o| #M(MeantS.E.M for total 2hr). *=Cocaine groupi}e] kfo|: **
P{0.01; #=Cocaine groupite| xto|: ##, P{0.01.

) Locomotor activity
2200 - . .
—M— Saline T
2000 o cocaine ?
1800 -{ —A- Coptidis Rhizoma f. \
1600 - [ N
g 1400 1 , \\; i
§ 1200 / ww o L\*
2 1000 - ' ; # . e
“ 00 A AN "
600 - , T LN ‘ ~z
400 ] ?—,c:— e /§<« \i««"
200 ® 8- g ; o : . B
0 ] N
T T T T . . .

60 -50 -40 30 -20 -10 O 10 20 30 40 50

Time

T8 4. A7 giEEel BIlel 02 QB BYY gEge] WHEHIH ojk|e
#2 AN (MeantS.E.M). #=Cocaine groupZe xio|: # P(0.05, ##,
P<0.01.
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2% 5. Photographs showing Fos-like-immunoreacitivity neurons in the striatum
of Saline(A), Cocaine(B), and Coptidis Rhizoma(C).

1% 6. Photographs showing Fos-like-immunoreactive neurons in the core of the
nucleus accumbens of Saline(A), Cocaine(B). and Coptidis Rhizoma(C).
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28 7. Photographs showing Fos-like-immunoreascitivity neurons in the shell of
Saline(A), Cocaine(B), and Coptidis Rhizoma(C).

c-Fos expression

E

striatum o Shell

O 8. go| erEXQl BIIQ FO0{R QB c-Fos WMo ojxle AD
(MeastS.E.M of total number of Fos immunoreactivity neurons).
*=Cocaine group®e| Xjo|: *** P¢0.001: #=Cocaine groupiig|
xlo]: ##4, P(0.001.



0|gH| & / #HO0| gteXel AP0 RH2 2%t B8y &L c-Fos UHol 0lXl= &0}

F@Fo| 5510113377020, WHEAQ] FHe &
o ¥ 1094 EFL 521012512901, 3
YT BYUIE A G 14YAe] B &
FHL 557701234508 wHEAQ 3:glQl &
o g 23y FFol ¥ Ao|g Bolx @
ATH(F(2,23)=0.061, p>0.05)]. 1T E2E 10d %
ot HAL FAF Fo AS A Pl s
B EEFo FAF TaE Ho Fon
[(F2,13)=5.262, p<0.05)], 3% &t HIrIH&
AR o, 14949 3R Axedd BFAH
N7 BAAME fAAd HAE BEYY
{(F(2,13)=4.78, p<0.05)].

14949 H34d EFFE 108 I9E 3o
g5l Ve FAY ZH, PEHULS u
€& Holg IR FoTe A%, FdTd v
3 Azl W& fFoAH F7HE EQAoh =%
BHE A% F9o AL 32V v vwEy
€ W, FAaRe Ho FUTHEE2,13)=6.044,
P<0.09K1Y 33} 4).

UHEEOl TFI0! B2 QI8
c-Fos expression®| 2}

5 d¥o] Bd ¥ 4E FE5I ] A
v F9U Az F¥UoA cFosH¥E & 2
e e 2

HA AzA RHdMe dedds MR
18631108 2H, 7R T 54.13%1.30
Aok 7RI Fod 308Ho} FAE HAF 2
3% 18501598 #O3HA AaEE BAFA
TH(F(2,23)=232.39, p<0.001)]. c-Fos W@e] 28
o core FHoM e AHEF HATL 1825F
0965 om, Q] FoFEL 3362108650,
#YE HAF £ A5 18881572 2RI
Fo ol st o Zags BTHFE2.23)

=5477, p<0.001)]. S22 FW2 shell F 9l
Me ARdds AMATL 220%13692H, =
719 B Pel A$ s438t096QoH, FAL
AAE o] AL 200+1700.8 3T EAF
of thate] feg #AE BATHE?23)=19431,
p<0.00DKLH 5-8).

= 9

2 4Yiie wEAe 271 Axz2 Qe
454 02 WP 43902 fEda &
& =71 A 308 g g F
ojaed 33U Boke] /BT AN ¥ W%
078 el Wl HAE A3HE Bgih o
g 3% 2dg D57 A%kl 1097 wRAo
2 1mghed] TAAE BAFA stk 2y
PEFIN AN Fling® BB AAY 2
& AA F @ AT B HYH $5F] 5B
o gAY BEE WAsLE B Wl
¥ 2ol @ HelA yslth ST KA A
FHoE w2EYS A%, 4 AA % @ A
% ES BN $EYo] YANGFE AA @
& Fuc 348 Fhiglen, 48 3524
Q wEHoz AU =28 A% eNg
& AAEH =AY FH AP elN B
4 wEYel AuHoz FMGe ugoas,
SEH 0P WNIN LYW} 43Hom
$EH28E Bt B¢ 109 5 B
2 27l =29 ¥, 30§49 4E Ay
e AN X 14YA 2e 3 27K
Axd S9E AS LA o we £
& HgosM, Y%A aRs Wye YHA
7} 43HeE =S Bt ol uis) 10d
FS AL W AR 08A] FAL
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AT T2 1498 2L 4% ITRIE AR
o ¥ E A4 B BEF A 2
At 2N YFH U3 Bge wEE o
Adhe @4E HAFoZH ARl o]
27 FE FE A8 A7} UELE AA
sttt

FFRIE FeiFHoz HureFE F7HMIT)
3, g AeAIiH, 22ERE FEATe
5o AYHA FPLE F2 op|doi(Foltin, &
Fischman, 1988), T3 F3AZANN AAAE
4 39 il =urle wEE F/HI=
2 48 F59 B UAAE AT PTHDismukes,
& Mulder, 1977). o|3|§ 48 FE& 3o &
AAHQ FAEM, ARH s S35 HxA|
ool =oRle] e dEd JRidtie
Abdel B3 @ vl QIthKreek, 1996). ©o]2{% oF
B35S A FHAN E o, Felg
A Eebe ckre AR vxsie, olg e
FYoz HIY gart Ak

TROA8, oM el Ave] 44 7o
“kroll ti Ago] wWol UTh “iEderm HER
K", CHABSHE anIEReT R, CERITIE
TERARER BT, L AT, R
TR HEBRATEN kT st Agdtn QL
€], ol& vhgo| BRistn Fote Hald] o]
o] 7]} mlH Ro] #Hol Ty @iolzn
Aostgtt. ol $84 4EE OHE HXE A
£ vehbe 35390 83 uflg fARI

AL o E2MA <AFRZAGEA
B> BREE FRE BRBERIHABR
» BRTRBAERIER JARSATE —ABE
ENgolet #AE olNEHR, EEE 8E
1988) “F3HEAFFINAM ALy, AR BEDA A
ZAste UAZ AEIAeH@lEE, 1977, T
FRANTE 1982, olF AL, TR, ¥

(B), dd ksl JdzE JAAA AsEl 5
HFEBRIR HLBMA RIED St Tl U
N ZEBEL AR HaR HE 191 FRE
1994), A &AM FEHO I g F
83 AwEe FEFO ot Fo R
MEe B8 Ranunculaceaedl| &3te £3EEAM
o] gle AEM, 2 Hele YT WY, F
R berberine 2. 2 B 4~7%F AX P}
39t 2 9] B2 2 plamatine, jutrorrhizine
Zo] | fleH, in vitro, in vivo A HolA] o}
ANEEY 5738, HED olgxE Y, Pl
=348 5o AdrF vtz Ra @ dF Ao
(Tang, & Eiesenbrand, 1992). 3 AL 7]FEoj
FFA7AAAFE, A% R AFHLA At
Aem, EF ol BW &4 BE s T B
%ol itk B3 @ b AvkYamahara, 1976; 5
373, 3 WEA, 1982).

At oz, FEA el T HFHUAY
AL F5 AAMTM =gRle] g@Hstn
dem, 1 BF 4o F¥3} AdzA} o|&
FEstn Ut & dFeMe 27 e 5o
2 Q3 g5 Nzs @48 wilste A4
A 713 AHEY] Hsted Az F
HE o] &5l proto-oncogeneQl c-fos HHe] AT
E B8 A7 =g ARG FIRIE
wEAog FAlHH & 9 HAzA FolM A
74 84 Z1EQ c-Fos o W¥Hol F7herhHeilig,
Engel, & Soderpalm, 1993; Asin, Nikkel, Wirtshafter,
1994). olell AFIIE wHE AXFo2H PFH
zse Qg muRle] wEd f¥E 713
A gdo] c-Fos o WHE FeHez A
€ BAFt ole =od AZAMES] B4
7t FEWAEgNAe] 8938 B BF
2 wzhs @4E doils ddnign 53 &4

e 77 gE 715 95 5 e Fa@
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FAE JHed, Sydyog shdil 29 H
A 59 HdAe 8 J%E B9sn e
o, BEHzA T Fé=lo] FEEHY motive
o 4EE F3 3deH, wedde +34 715
€ A, w2249 B Ut

o] de] AoA, AL BAL wHEAQ
27K FAR AT FE F5E 2ol 284
BFFE A2AT3, B8 AR cFos ¥
e ADAIER, FEFES dANFe B
€ 2o FU} o2 YA GEFHE XEA)
2R 7FeAd & AAR.

4 &

HEAHQ A7 Tz AF 4E FE 29
A HEA wzka dodol digh kA &
de] BE3E golir] 9jsted ggahael wuy
o2 B4 BFYE FHU, Wz 5%
FAYHE o83t Z8at dzAd AABEA
EZ AMEE cFosd WS FAY 243 S
o Ze ARE Aok
(1) 109 B+ ¥HEHA 3FRISmgks, ip)FA
2 U3t Y5 wzsiel dAQ] dEe @A
€ A33Hoz fmsision, 3¢ Ete A3
712 AR F, 49A 2RI AwdA LE
9 FAE A3He fEU
@ AL NEAHQ IR A PEEH
RIzkst Ao Bag @EFo] FodtA
AUk
3 8 Axe ZIRIG *HE F5F BY
de AU ¥ AzAM cFoso] HEHE
Fo8tA A8tk

o]’ge] Aol A, FFAAA A

ro
T
I,
4z
i
o]

A7) B2 Q% 4E $5 T HPy
BEHE ZAYIa, A3EEE AaaEE,
AdEFTEAMY ABAZMY AL AAG
o
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Effect of Coptidis Rhizoma on repeated cocaine-induced
behavioral sensitization and Fos-like immunoreactivity

in the brain of the rats

Bombee Lee Daihyun Hahm Hyejung Lee Insup Shim

Oriental Medical Science, Graduate School of East-West Medical Science,
Kyung Hee University

Substantial evidence suggests that behavioral and reinforcing effects of cocaine can be
mediated by the mesolimbic dopaminergic system. Many studies have shown that Copridis
Rhizoma has a suppressive effect on the central nervous system (CNS) and can affect the
neurotransmitter systems in the CNS. In order to investigate whether Coptéidis Rbizoma has an
influence on cocaine-induced reinforcement and behavioral sensitization, we examined the effect of
Coptidis Rbizoma on repeated cocaine-induced locomotor activity and c-Fos expression in the
nucleus accumbens and the striatum utilizing Fos-like immunohistochemistry method. Male SD
rats received Coptidis Rhizoma (200mg/kg, p.o.) 30 min before injections of cocaine (15mg/kg, i.p.)
for 10 days. Rats were followed withdrawal for 3 days and one challenge for 1 day. Systemic
challenge with cocaine produced a much larger increase in locomotor activity and expression of
c-Fos in the nucleus accumbens and the striatum. Pretreatment with Coptidis Rbizoma decreased
in cocaine-induced locomotor activity and c-Fos expression. These results demonstrated that
reduction in locomotor activity by Coptidis Rhizoma may be mediated by reduction of dopamine
release and of postsynaptic neuronal activity in the nucleus accumbens. Our results suggest that

Coptidis Rbizoma may have therapeutic effect on cocaine addiction.
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