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y-THE-v-BEATE (GVG) ¥R, s &—FHA,
XAHRAFFRESTFSERBOR KLY RRA £
B9AT A, Fik AR R K LSRR RN HH, LHE
RVABE . 4. ORS00 608 K40 X474

MRABEARF|BR 1 FFEEA, EPAEe 5 H00 KX
ATAHE N, RAAEEH y-THAv-RETE (GVG) 3l
69 R T BN BAKE R &1

ARIBEAFERK | PrEeE A, LPrdeEstadTFHE.
el e RF TR P .

ARIEALF) B K | PR adE M, HF i e fl R F R4
100mg/kg £ 300mg/kg #9 v - TR -y-BIE T8 (GVG).

ARFEAAER | FFEMNIER, TFPAAENEHN SR FREY
150mg/kg £ 300mg/kg &9 v -TH A -v-BE TE (GVG).

ARIBALANZR 1 B a4 ], L P AT 69 5 B A A e94TH
Fetb 45 B ARk,

sty -Zsk-yv-BETE (GVG) 89428, Al &—F 257,
EAFBRNAHNTRENSERRRY R KESI Y E RBRA X
AT A, FEASTHRANR KESHWER LG ER, LHF
VA W) B8 F ST W IRAZ /BN B EL , T Edbik A BT FE . B,
Fo oo TR GILL T, BLpb ¥ 8548 A R EPTL 6 R K £ Zhdh
HFEHRYT|ARGIRIZBIB LA FF T L LY.
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ARAERA)BR 7 PTE4E A, H b H e IRIR MBI R
i e R KA EF) D EFTEREHHEATHE G54,

sty-ZMK-v-BATE (GVG) 128, Al &—Fr 57,
Frid e B MA R FARRKEFT R ERET TARBIE, FEHAE
PR dg R KL F R AL R, LA T 2L BIKEF TIRM
A AE.

ARIEAA) TR O FrE eG4, B F AR B R aSMNERHH
75mg/kg £ 150mg/kg #9 v -T2k v-BE TE (GVG).

AREARFIRR 9 BT 9IE A, Ry AriasshR ashEFRY
18mg/kg £ 20mg/kg #7 v - L E-y-BETE (GVG).

RIER AR 9 BTk 6948 8, 2 P A b Bod TAR S AE 69 38,
VREER Y -THEy-BIETE (GVG) T3l A2 R T Fosk
PR ETAALH.

BRIBARF| R O FFE IR, FoF BTiE 6 Rt TARHAFAE &9 18,
VREFAGRKENHEZHAREFREGHFLTLES.

sty -THE-v-BETE (GVG) #91EH, w4l &—Fr A,
EFFHRNA AT LR R AL 5 RBA X6
1, FEAHAFEGRILGHPIERFEGEA, EAETR
VARGES . 4] BOH RSt ESh ey B R AR K AT H.

RERA|ZR 14 FTENEA, EPAAEe StEFsmeyBRAn
KEATAHYGHRRZERA v-THEy-BETE, (GVG) B3]
ARG REFRBR P EF T EAEN.

ARIEARA)| 2R 14 FTiE 648 A, PR e)FRit GvEsts
T ARER AR R A B R F T AL B fedy i P e R BG4
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RBEARF|ZR 14 Frid 94 F, AP e ERL A b T FH.
T AR EH. TEE. "Bok, &5 E R 48 Fod) B 240 A%,
H948 P,

ARFERAER 14 AN ER, MEFv-LHEy-BEATHR
(GVG) ¥R FZF 24 15mg/kg £ 600mg/ke.

RFEBRAZR 14 FFENRA, LPArdeyh RRA X9TH
A FrAr ERk,

Py -THE-y-REATE (GVG) A A 918, 4]
B AR, XFBHAH A TFREMNSERRBG RIS
RIBH X EATH, FixAHAEEY B PR AT
Fl, HAKMNETH G HRGBZ/ MR, mERLEAD
APEAN . REEEALR R, M. RET. RAEMAAWiram
AL, Bt 354 Al R AEFT R 6B LS RA LG R F]
AL GG IRAZ DL ) A T R 284,

ARIERANZ R 20 BT GEA, H o TR 6 & 5 b IRAZ/BUBH AL
B # A BT vl SL 2K 012 B 2 R IR B 69 SL AR 85 69 .

sty-THdk-v-2ATEE (GVG) A FH ML eg@EA, A4
HF—FHR, FTEAHAAEF T EABLSY b R EATZ LS
. BRERMEAEB A . B, RETHRBEE, FEAHLELT
B 6gvi SLE S — A A F 6 PTR A B H), L/ TR
IRAT 22 470 . BRBRMAER R . B, RE TIRM4SIE,

WRBARFER 22 FFANER, EPv-2HEA-v-RATE
(GVG) 91 A M F 44 15mg/kg £ 600mg/ke.
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ARIEARA| Z R 22 PR ey i A, R P ATk edav 2. et
HARR A . B, RS TRMIFIE, RERN v-THE-v
-BRAETER (GVG) A3l A2 89 R & Fa sk P BN 4G 514 T Mg .

ARIBARAF)FR 22 PREMMER, ELFATEGHESSR . REE
MR R . B RRF TR K, AT 6 L
KO EFH A A EARF LT LESN.

SPy-ZHA-v-BAETE (GVG). XEHAE. R datees
MR RIS RS ML, AR E—FFE A, PRk
A R TFEREMSESLRBYHILSI DS RBAH X647 4. F
EAEAEGHIAY PRI EHATEGHR, mEH
B F VAR EE . Pl OH R B A 5L 64 B R R A F A8 £ 4G
74.

ARAEARF| R 26 ATk 64 B, b ATiA ¢4 5 E L 698K AR
KGIT AR R EEF v-LHE-v-RE T (GVG) B
AR EB IR DB RN EFTLEN.

ARIBAAZR 26 PR 6L, L FATEMNERLH HATEN
AR BRI ) L BAR R E T RS AT ARG F .

ARIEAF) B R 26 ATk e A, B P rid e st A b T-FH.
Rt T BLASRET . TEE. "rdk. A4 B I 28 Fad B 48 A%,
P,

ARFERF)ER 26 ATk egia M, AP v-THE-v-RETER
(GVG) AN ELH A 15mg/kg £ 600mg/kg.

RIFEARF)ZR 26 ATk e94E A, R b ATid6) 5 SURA £ 64T
H A s BRI,
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sty - -y -REATE (GVG). REHAHE. R tatwsd
M. RIS AR RS MR, RS —FFE N, PTikey 2
FIA A FREN S LRBAEEILSHH N S BIRH £ATH, F
sEAEPTE GBI IEAF RN EHTRGER, mEAH
A F T W) 53 A LG IRAL MBI, B Shik f) AP LA .
FRERMAAE R . A, RET . BREEFMPTEMMLEF, B
S H] B4 B A AP IR & vR L Sh 4 A A b B A BT A IRAZ
i L QTR G B S e o

ARAEAA) R 32 FFika44E A, f i J B iE 6 & 5 69 RAZ B
M AR HILK MBS IR L T T 558,

sty-THA-v-RATE (GVG). XREHAL., RiLsroks
MR, RIS RS a1, AR E—FFE N, Arideg
FAH AT EFHILS Y PR EAEILEF . AREEMAER A . B
RE TG RBEEL, 7 ik A LT PR ILE —HF A £
PTG  F), f B A A A BARAT 2 3L 57 . BRERE4A
TR BT TIRMIFE,

ARFARF| B 34 FTid g1 R, mEF v-THEA-v-BRATHR
(GVG) 1A HE L 15mg/kg £ 600mg/kg.

FRIEAR A B K 34 Brikegie ), mE P RAEaAPL2 3L 57 . B
BRMARTR K . B, RAF TRMBFAENERELEZIR v-T
Wi -v-BETEH (GVG) Fi3| G REBARERLAGENT
RAEH.

AREAF|BR 34 ARG, RmE AR EICER. A
B PR 4R ) L B A RSB T AR AT AR 69 MR AR P £ 6l SL
KBS HRIEA LR OHF LT REL.
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—FFT A & FARATE R 4 GABA KB4 R/, vA4)
E—AP A, BT L 64 25 A ) F B 2t B e AR 49 7H FL 3 44
b BRA KWGITH, F ik AL T IR i ILah i 2 B8 P
BN, mERA KN BRI . 4. SO Bt E L
BEA KGITH.

BFEAFI R 38 TR, A TR ER i y-2H
AK-v-BEATHE (GVG). gabapentin. #&/XE . progabide. vy-
#3 T8. fengabine. + 554 GABA. topiramate. tiagabine.
acamprosate R JL25 A &, SItataksr MR, REMH R
.

AREAH| B R 38 Frik ey A, b Arided S5t E 5698848
KOAT A HRR R ERF RGN AT AR B AL R
FL TR A,

BB 2K 38 Frid a9 A, H ¥ ket dibz s
o ARBREARIR A L B RE T AL A PR AR AR F

REFEARFZR 38 FTEANER, AP ERit T FH.
RET . LA E R, TEE. "Dek, 54 B A 28 Fodh AT 20 5%,
#4E P,

ABABARALE R 38 ARG, I P& 00 S5 RIRA % 8947
542 B M.

BAEBF 2R 38 ATk 691 A, L P ke i a4 mA A&
292 500 mg & 2g/X &) gabapentin.

RIERF)ZK 38 Prif a9t A, R PRGN ESRANT
#9% S5mg/kg £ 100mg/kg/ X &9 & /8B4,
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ARFEARF|ZK 38 ik sg12 A, H P ETik e 257 @42 A #§
94 50 mg £ 1g/X #9 topiramate.

AREA AR K 38 ATk &4 A, H o BTk 69 25 7] &1 A 5
%94 250 mg £ 2g/X #9 progabide.

RIBARF|Z R 38 TR, b Arided A a2 mH &
#3#4 250 mg £ 4g/ X %) fengabine.

BB ZR 38 ATk ef12 A, R FArENBAaSEANE
#5924 5 mg/kg £ 100mg/kg/ X ¢ y-Z R TEL.

—HF T A FH VR4V L2 R %5 GABA K- #96 RApeg1Em, vi4|
S H A, FTRG  FA F)F o B 2 E S RIR G TE IS A 6
5 BRIBA KT, F ik H 8T BTiE evE ILsh A ) B 64
EEHH, mERRNNEBTH B ESNBIZEHRE, E5
B AT EGH . REEARF . B, RET. ALEf
ISR LA T , ELeL B 3846 ) R L BT ik 9vB SLsh ) R A A2
By P 5 B IRAE D BT 6 B 6 Bk TR A 64,

RIBERAZR 50 TR eIEH, MAFHEABA GI5y -8
A-v-BEATH (GVG). gabapentin. % /S%B. progabide. y-
I T8, fengabine. +5v# GABA. topiramate. tiagabine.
acamprosate R H A, RATBREMIK, RAILIH RS
.

ARBAAIZR S0 MR, 3k o 60 4 5o 40 AL BN AL
RAEFTIRGHILKIE S A LB TG4,

—H T I & FARAVE A 4% GABA K-F e B 1ER, A%
& H), XAy 24 F) A )T B ISt b e BAb 42 3L 457 .
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FREBMLARI R . BARRE T RIREE, kA AT ATk
PR ILR — R BN FH TR A, M H AN F R BARAT L2 3%
AR REREA N . BT TIRBUFIE,

HRFERFIZR 53 T e/, mA T ARG BEF Gy -TH
AE-v-RETE (GVG). gabapentin. & /XB. progabide. v-
# 3 THEL. fengabine. + 5% GABA. topiramate. tiagabine.
acamprosate REH A &, SIExFTwhe ik, KA R RA
.

RAEARAZR 53 PR e/, L FArdeshn o milg
£5%4 500 mg £ 2g/X ) gabapentin.

ARIEARA R 53 ik ey A, HPAriEe A a4 AFE
# % Smg/kg £ 100mg/kg/ X b F LB,

ARIEAA)Z R 53 Prikeg4 A, R P ATk e A -2 A A&
#92% 50 mg £ 1g/X 49 topiramate.

ARFEARF|RR 53 Tk e A, RPmmAeydfiaszhnig
#3% 250 mg £ 2g/ X #) progabide.

ARFAXA|RR 53 Frid e, H P ATEe) i 412 A M &
#)4 250 mg £ 4g/ R 9 fengabine.

AREARA| 2R 53 AT 6412/, HPArdeidH 412 AR &
#9% 5 mg/kg £ 100mg/kg/ R b9 y-£ 4 T B,

RIFRANER 53 T dg42 A, R AR e)av 23658 . Ao
AR ] B M Fe Rt TARMURAE AL Aty bR 26 ik 44
R E AR R 8 5 T RAR S
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ARBFERA)Z K 53 AR ER, E PR irEstail. Reg
PEARSR R B A o E TIRMAFAER AP L ey L L MIEZ) o)
AR B M T RLBE 4.

sty-THEA-v-BETE (GVG). REHAH. Riztaes
My, RIS RS WMIER, ARE—FEA, Friieg
FUA H| T B A B &5 AR B IS W e B RIBH £ 64T
H, FiEALTRENHILSIMA BHEYITENGH, AL
HHBF)FRVAREG . FH] . ROH R B B A F 5L 6 B K A A
e

ARIEARF) 2K 63 Frikegie A, H P Arideh St F 56508
RARRGGITAH G H R RAEEZR v-THA-v-BREATER (GVG)
P 5| A2 b R Bl B B 6 & TR &89,

ARIEARF) 2R 63 FTid 6912 A, L P PrR e BE-Fonik A AT
N . BREBEMAAA R . BiEFRE TR T,

ARERFNEZR 63 ATk a4 A, R P A BRA 2t A BT-FAH.
RFET. BLESAF . T, Dufoif R Eam ey s,

ARBEARANRR 63 T ey A, H ¥ AT BRE AT F B Fif
# R,

ARFEARFEZR 63 FridehiE A, b v-THE-v-RETH
(GVG) AN ELH A 15mg/kg £ 600mg/kg.

ARBAF|RK 63 FriEe)R ], HPATiLe) 5 mMA X974
A AL BERE.

Sty -THE-v-EETE (GVG)., XAHAHE., ittt
MR, RSN H RS IER, LB E—FFEH], ke
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A A TFRESKESFLRBRGFHISI WA E5 RIBA XG4T
H, BRA-Edbid A AV SH . AREHAARA . BHARE
TSR R B4R , TF ik Ay 46T B ik v SLShah AT A & 69 P ik
#5H), A A ST A BB E S AR R N, B
SLHY 54k A R AT AR L Bh 4 AL R P B 3RAE L
TABCL O B B e A1 T R A6,

ARIERFNZR 70 AT 6948 F, L P AT R BRG L A B TFH.
oEwT. BLAMA L. LB, Bekfif A BHumtgsad.

RIERF|ZR 70 PriEeg4E /R, PRGBS AT FRFH
-3

ARFEARANRR 70 PR A, W e BEF 5 ) IRIZ A
R R B3R 64 v JLK 0915 B 2 68 IR A O 69 Ao TG 4.

sty-THE-vy-BETH (GVG). REHA L. Ribsters
MR, RSN AR RS WAGIER , AR E—FFEF), PTiLeg
FIA AT B BRI F IR F b6 ARIBEBRL, BA A Jhik
HAY R ISR . FRBEMAEIE ). BihAfE T AR GE T,
FiEA TR RIS AR B BT IR, A K
| & R VAR Y AT BAA- A T 6 AR SR A A

ARBARANERK 74 FFENHRA, X F AR L A BTFH.
RET . BLESRER. TBE. "DribfuiB A R0 R 694 F .

RIERANZR 74 PR R, L FATRGREHT FE M
& H .

BBAFIEZR 74 FREGER, EFv-THEA-v-BREATHR
(GVG) AR FLH 15mgkg £ 600mg/kg.
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RIERA|BR 74 PREAGEA, HF P ey R AE R IR
y-CTHiAR- v -RATEATFI A RE Ao B B & F1h T
(5

RIBERF)ZR 74 PTE IR, fE P AR IR B AER A PT
i v FU K 6938 Bh 2 Re IR B 69 LT R
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i B H

R IR BRI AR K AT Hy 8936 77

AP FRAS T LRGBS LR EHPFHEFHF
09/209,952, 1998 % 12 A 11 B ¥4#; 2B+ HSHFHF 55
09/189,166, 1998 = 11 A 9 B ¥if; LEETAH$EAEH 5
09/129,253, 1998 5+ 8 A S B Wi, A L =R ERH AL &3],

AEAZXLEBBRLT. RO ERRRIREAMEILFEHL
Jr% (USDOE/OBER DE-AC02-98CH10886) & & sif4v T4
B9 B (NIMH MH49165 & NIMH R2955155) & [E 5 254 % A
R PF(Y1-DAT7047-01)%37. £ B BAFHAA AL A 63 45 K A
.

H5ARRAMXGHETHKR

AE R BAER v -RILT B4 R B R -T i 377, A T4
IT R ARG RBH KGITHG AT, RB, BB E, LA
Wb 542 5 RMWAN K GGITH, LEBRART ST EHEFEFTF
M., BLEFME BZM, MmiEm RERGES R,

S A EMRORAHTEHAR. RET. THE. %
AEHBR . BLERF . TE. B E . GeHbd BT BOR 494
RAMERE], Bh¥ HABAD o140 % X — A AT
Al .
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HEERRERRAEN. B, TEFBRRE—FFERGFLEGE
ZARMLBA K BA], KB TAHM 4T ( Erythroylon coca ) et F.
FHT FALS A 4 —F 8 1%shF 478k, ErLSer, U ARstiE
FHTFRABERE R, FHESIFER. LR, TR
B, A LAeRF T AT 69 T T 2 M R K AR 3R
F#, A ETATHRAS GEAIEFMEAE T LA K1k,

ERIEE, BET. TFEH. 23R, BLAK TS, LB,
AR, SEEETER B, B AEXSHEATHEEN, A
AT A3, EXEHELTHES TR SITEA P %R
12/52LBHF 49 % 22 (DA) KFE.

—RBIA, ELAR T AR R LR, NS A R &
Friged “FH#” RKE, REZCRAKD YR T LZ2 A H5
B RURELEREFNREFLERETRGELALTRIRA. #)
do, TFETAEEE DA #4k (DAT) 44, FFF DA d) XAk
WARA ) FIRIRMER T DA £4%.

EH R BHEEER, BREFT. TFH. 2464080, AR
Fok. TBR. BEE. AR TR AR RME, £5
FARAY 42 B GCIRAE/IRALE B 6 BRI A2 AR FLUTARBE & 04, 4
Yo, EIR AW RIZFBRBEL, 5T EFFIIALH afbst
DA REM Ak ey, EAX, "C-TERMBHYH A FHELBE
T, BRMEERLHTFE, AEREZE5REEMHFY “F
B REHEANKE, S, BAT FRAEFROAREESL TF
BA XM RT T, BEHFTUARZE, s TFEGRENS
AT DA ZARFRA BB RN, AT LRI TFE
B 69 3 M 5 AT s DA #RIZ/GRALEIRZ 7] 0 £ BE, A4 H
T AR % 4124 T -F B Ak 64 25 06 75 ek,
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K PTR K 6978 )7 R g2 —18 8 H 38412 DAT, vA—F FHF
Fu ) 64977 -F B KAy R LU T B 0G4k, B —FFIE 5T RE A A
] DA BHHFRARHARA, ABAFTERE DA. RH—FE7FR
BE ) 4% - Mesb At —FRh AL LA KB, {2k L RE) eGAb 2
JR %%, BT REHRAN S &, AP Xk DA RA.

F B BART TR R EET T FRGIRS T E, CHFSH
M k. RS T MM RIRE “DA RBMBIL” LT,
F EIEE, T-FE LY DA #F1ER, T DA ¢9RE LB
. A, EHTFEALEN, Tk DA TAMKR3-FRER
MemAg HE ., RARK DA ¢94EJ A48 1R e DA &A%, T
HAEA T FHE, BARRANBEEWEE mFRGEE, H5T4K
AR AE R, 1B A T DASEZ, BEX—EH, AMNIERME
R EZARF, —F DA LHRESHH. I —HFE2EA LR
Bz, —FF DA BHGH. WA —F kv DA BRI H A,
FRAE—FF DA TR, ki % e,

FRRABUAHSIFIVEA BT R . R—SHH TR F3FIU
R, RFLF W _ L EMTIK, RFREEX 8T TR
AF PR B WIR, Edest—F Yo T AT H—H (EiTF
WEH G ERREZRT B Y FFAGER), TR L7
Ad, Hlde, HIAFNEEARTH—MHFRFHMERLTLS A
Bk . Bb, kAT 66 5T KB IR A MR R AR AT F B
HYLE., mE, BEAREEZARFIFGHRSA, TFHRAAD
BRI T A BRS —F 4.

FH—HBERBRAGENRRET. BE THRAELTEEA
BECHE AL FegmMERSLF, LBEE, RETTEHKS
TP, QLIERE. CBER. FREGERAR L MMFE, BIE
RFHXERAD. LHRZCHERBG— AR EE.
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BAEFRT FEERYEEBFRRE T2, AL
FEiaEiRE), RBELSFREMF RENRBEK, GEHR. £
B, ¥, AEHoE. KE. AR, BH. R8I ENH I,
VA B A8 0l sk SR 3 7%

R T 69 B M EARGE 55 A5 IRAZ SR ALAE A . Rt i A 3R
W DA AW E TR A X (Nisell et al. 1995; Pontieri, et al.,
1996). #ldm, ik, FRAAHLTFTRETARLECLMNERL, T
#EIRFBHE (NACC, RERAAH EERMEHZ—) Fehmiest DA
KF3# 2. (Damsma et al., 1989; Di Chiara and Imperato, 1988;
Imperato et al., 1986; Nisell et al., 1994a, 1995; Pontieri et al.,
1996). Fl4#%, #HRETEAGHELNWEEE R T FHK NACC
&9 DA K-FEREFHF.

AR REL, ARG YTETRETIREAK, 2 F@E
HRETHRITE, WwRETOFE. EARFTER. B 47
RETEAF . UBATEFEANRE (RARA FARIEHFHERET
# 254, Henningfield, 1995; Hurt, et al., 1997 ) 4.

REHR, RETERF RS BMAARSTTAS, Ansz¥®
FERET THRBERABRME L £ X WREEAME >R, Bk,
FTRRI A SRR DTk, RBEREE THEBER, &
#xr RETHRIBE.

FH AP A AT kot BB SR REEE LR R, B 4o
e, BEE, ARECRARFSRAGBE K, 8K KB AT
FIE G Ao B AR . A3 15 K ARG P 5| A2 6 B S R 89 3R B3 R
RTIRZBEE, QIEFTABAKRAOF T, BA KRGS RVE Z %
AR KIRES, KA e E k4R, ARB K R ZIR
LEFABRE R E, BMEEROGIEBLES. LA, FBERE.
SR, B RE. AR%E. 3. HEE, B, IRk, F

4
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. BEHFIAERM. L. SHREK., T, Rek, BB, I
B, B, wEAE. SEBFEINEN I, PLAITH. AETF
AR A AH &4 35 iR h Ak .

HEMRNBARAANEFFAECHTRAZEALN—F
FIFRIBE, 4B G IRAIBATHEE, HMA R IR, &M X,
BB, AARAK, BEMNERK, MeHRE, FHER, ABK
T, UABRPLA R EHRERE, ABRFEAABSTHARLL
REw, CEHHREFE, 448, SABRK, Kok, REHM
RER, RigR, £k, BGERA, THAF. b TIEAH. &
FlALey . AF. URFAFEREL, BAKREREZHTHAE
a2 8 F K.

BT BARIRMBG B QIE LR (FAHABHIK), UARB
RARAESRA, T BRZMAEIR. LATHR kiR, C4E5%,
RT RPN KRB RE T XERAE, {23 K /Ef444
GSIER, ANEEERTTE. BHIFA AT EHFERAGES
RN G EFEAM AT %, HSRYBESER. EE2H —F 57 %,
BIVER AR, XA A K LR Ao BUER K,

B RKARRF L ARMEARRSH. FBEARS 24
Hl, FREERFHEILG—NTHFERE. TEEAKREWEHHF T
AR LT HE—ABE, LERZTHmE. ShFiai. LA
FARFEEMNZE%. FHEAYROET L. BFm. =38
Bk . BPABAL. PRRR K. sbsh, . §. LB ERE
HOORIELRFLI G, ChETRENFALIESOLE, S
FABR R E . Hib Bk E AR EGEREBKEEEAS
. BB ChETRSFFESCHEROAEAEN S, AES
REAETREARANAZ S . BRFAF . ABKAN R 69 B,
FARAT 2 R Bh LA AL IR AF, B E YIRS . iR

5



oooooo

ATIHR . ARBHITEFOFEREETE, BH5HRITITHE
ATEXR. — R, XL REgEFHZ, LERB#4E
EEBRZHX.

B BRI R LA ARIE 4o TR ARAE: SR
B, B, BRA, RiE#HkwK, 54, BH, AR, LK,
SHACFEFE, FHE ), B EFRAKPEADHFEGLHAME, B
BRTE, VABRRSILBHZAE. HABREAFRERKHEA £69E
KeEELs, Bk, X, "Rofn, o-F, B8, ABRMK
BF.

TR 696 T B LR AR R K 69 F ik R AR R R A e 4R
A, deFlRT. —BRkL, BAEE. LHLRE BASKAFLREME
. BBREF/R B BB T E A, EATRIEH TR
o, RekFeff BHVAN IS ST . RIBAATH FRBFERIBRS
RIS T . wR AR RIBHAN KB, BF®BEAR, T3
RE SR DE, F2A—FFE, SIER), REMIEHE
LB i AR R K

Rit, CHRER, EHELRRCEFLELENTALGRE
K. blie, TFERELERFT—RMIER, FhH bR’ &
AT DL R B R & a6yt Bl 3L, A 3 Aok B 64 ik
.

B, BAEZRE—FTHETRERBYIFiE, feBi@id
BEFRETRTERANBENA, REREETELGILD
B, Bl E Bl A3 5k, 557 RO E,



L] - "
-------------

KA RE

xfvA LR B E R, RAVARBET —FrF %, B TFHEFAR
B, FERELERBA XGITH. FRAHABHRBAHILLSY,
TR KK, FTHEALTEID—A BN EGHZERBRG A,
IV -THE-y-BEATER (GVG). GVG ¥ELH 15mgkg £
2mg/kg %, BAEFFL A 100mg/kg £ 600mg/kg, HAEF T
# 150mg/kg £ 300mg/kg.

Wit E RS, RAARBET —FFE, ARHER
REFTHRBENE, FikAHSTRILSIHA BN E4). 3 GVG
EAGERBRGER., YA TEARETTRBET, HFSERMK
BRI P GVGHIFHH 15mg/kg £ 2g/kg. BAEF T4 4 75mg/kg
% 150mg/kg, HAEFI B4 A 18mgke £ 20mg/ke.

A H— KA, REAPTRE—FF %, AESHELRRB
RIS T 5 RBRA XATH. FHeE: L FizHilsdn—
HHEAEHN GVG, A EHAR, AR ETHHBELA AL
WG IBAZ /DR L . Fdbik B BAVLZSCAH) . ARBEMEALA R . B
RE TR AT meLE Y, MERRAEZDMWIRA RGFL
B4 5| AL 6 IRAZ B R 69 LT AT 8

GVG ¥ FZF 424 15mg/kg £ 2mg/kg, BAEH £ 4 15mg/ke
£ 600mg/kg, HEMEL A 150mg/kg £ 600mg/kg.

VAFRKLRERZ —, B RBRFEE L RBA X ITH
FERT—HEURsIBH, LA RBRB, HAEKRER
A RS T T PR IRAT 2 77 B AR 3. AL WA B4R R 64 25 4 s 3R,
BHAA A TIrH R RBRFEH G TRER T AT HE R
BE, mE, SHEBREARTHGHRRZELA S GVG 5144
RESRER LM T LA, b, 5 FRBA 64T
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HAFIER Y R RAERKENEG AR LR BRAFTHT
H N

BB —FHBIY, FEATRGE—FF ik, REHSRR
A LS M) B AR A KT H . FiE 6 TRl —
HHEFN T GVG, RELH M, RLsrpk ik, SRR
Sy, MEARXFERUABR Y. WE. EHRTESGERA
F A,

EXRERNG A —HRXEMGERS T, FELIERAENHFR
RIBETR LS RRA XITH. FRaSLe Tz Hilshth—
HBFNZFHERMRHER, ZERMRABERN TREFRNERLSL
v -8 A TE (GABA) K-F, mEAFHKMELARY . WH. K
W R G 2t & e i) B R AR R AR K AT A

EH—ANREMHERFAT, KRLATRMA—FFTE, KX
ST BAAF e RR AR ILSI M A R X eIAT . ik ads: £&F
EH IS —H B EY GVG, REHAE, RELstusElik,
A RAY, MEABRRNFLARY . WH. EHR S
st B A-FEou ) B R AL A AB R E9AT .

BB —FHkA P, RAEPTRE—FFik, LA HHY
HFRAR., FiEOE & FiEailadh—F A EH GVG, RE
A, RAEabmragMik, SENHRRSY.

AR — R T, KERT R —FF 5 ik, T & e AR
FiE O TR M AR EY GVG, RAHAHE, X
Rtk iE R, REASMHRRED.

AE ATt R e H e sidt, TeAEL THEA F 3 5)4E
£, ATFTHAMALAGETRAHXET L. K@k T
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bbbbbb

~
aaaaa

PRERS AL AGEATLE, W RABRM—ALATE T8 K%
Bleg TARTEA) . AR AR B AR AR AR FFAR
.

HE R 2L

B 1 AT-FRE&AEG =84y, L45FIKPR (DV) 848545
b AL,

B 2 EARKEXBESOREK AT DV WEH
% .

B 3A. B 3B B&ET, HEAKsTRBAL, GVG & FH4T
H B,

A4 BEAR T GVG A RETHFEF @IS DA 4989,

BHS5A. ASBRART, ETHAHHGRA+F, R+ TH
GVG 57 NACC ¥ @ fiesh DA K-F 6534,

Ae6BEART,ETHOBHGAAT, BLESKF T NACC
W gm AR 9t DA K-F 4950,

B7HERR 7, AT AEAHU AR P, GVG 3T BLEARE 5%
B ik 565 NACC ¥ @) DA KF TALbg 8.

HI8BAEART, ETHHRHAHAXAF, GVG xBHEFH
NACC F @mfiL st DA K-F E1béh Bk,

HOBEARF, AT AHAOBHHRET,GVG AT FBHFF.
& BT VAR T B -4 B B A5 49 NACC F @fesk DA
K F T A8 B of)



KPR

ALPARBET —MHEABLNFTE, AFEHRBARKE
st AR R K EFHIL LM E RBAH £HITH.

b, HRBH ANITAHIRG R G FROMGEHIER RS
BAATA, HAFEAXZHHPARG . TANIRM. HATAHNE
14 (i) RERIBASFELERA T, (i) sHELRBEHE
. (i) #5HE T L NT R E.

Blde, TFRAEAETERZAMBEYERKE. F—HEK&
H &R TREE, AR PEIR”, RIA B, AR EBURIK S
AE, BAEHEIR, MARIEIER, LIFAMATH EHBETS, XK
TAERE T, ARG TFHEIRFEREFRELE., FoMEMSHA <%
87, RRBREBIELR, RZIUEE. B2, H%&., UABIPHAR. Hi
BEHCELEX—NEAF. FZNEAH “NERASZ, £
E—ME, REFRLENDFTESDFRSERRE, RBRAFZETF
B &g iR i, M-SR BREAEX—~FZ. TAIL Gawin 5
Kleber AT (T -FRMBHEFEED, 6-8 W, APT £ 44K,
S -FEAEAH—H, RBH LITAHIRT AL ZANENY SR

ia
ug

Foe 3 (BRRRT) ELEH . REMAAREF . Hi.
VABR T BB &) £ Mok, BlhoRd TRELRAY. AZE57 44
F s ({2 RMF ) ZAEel. Aakddbterl. BLESRE®H. X
Wohok, —ZAEFEAF., RKREHBRTE. TEFEALBAE,

FREEVEHLTR T 49 4 5k )T €L.3% alfentanyl. ZARE . BT AES
T . bezitramide. [/FHE. —ATHE. XLk . T i g,
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ZARI . HER., —ETHBER. —RG4ER. FELRA.
levomethorphan. #|'g %~. metazocine. £iVBA. ZFFA. vihoE,
PRI, BRARRBRY. BAS. BERBE. HBA,
HEBT. 14-X — KTHEF. RDHEda. 4T, X2, L5
. HET DG, Kk FEAI-EEGER, FERUAREMNY
B

Bl OIEFIRATEZ RS H], e RBEH . FERT,
VAR B R, wwBE. VB, F RS,

AEPAFTRBEAFTETH TS ELRBIYH IS
#. Flde, FZFHHT et LEEFTFE AR, EXFHELT, K
KA THMAEY GVG, LREETFR T iZHME RBH £
4T H

P FTAE R M B F S B35 A LT Tt AT 2 e A2 . R
MR R . B ARTEOR G AW BES, fldn, BRAOEFS
QFETFE. RET. BREKAZTHR. LB, Difigsl, 4
AR A F R T F B AEAH,

1% A BRAF o i TR BRI E., Flie, BIeEEE (—
a3 DA BHH ) FoTF B (—F DA BIEIRIFHH] ) —A28
Feob g £et, TR KM NAc & DA K-8 R 5. #lde,
VrBIVE R T R R IAE: B DA K-F b A 4542 B tb 3 gk 4d F 42—
HEhAEG., LETHHARL, ETFREEEBRSEAN,
R4 F R gh Ak F AR —FF F 5, KA Nac ¥ DA RKETHFHL
500%%. 1000%.

BB ERER OIEANARIRSY: F, SERH, UA
AR, HZLFE—FHER: EUAEAELE, &2
HERHE, FRAIFUTEHBEMHE, A BIRMZR A
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R &ffe FEAERRE, RAARET BB FKTIE,
S IAR B AFAE A 3T H R RE . BEFEA, R EH A
E X AP L A b R A o F 69 . A L% 5] BT # Feldman, R.S. 5
Quenzer, L.F. BT & (A2 @EIFF H ah) 408-422 ® ( Sinaur
Associates 2> 3] 1984 AR ), ARIEATIE L, EBLATIREE “4k
HAFAE” QIFPTH HiRAMEZEAA L. LBHRE T4 AR
4 A IR Fo 3R AT M BT B R A 4 A

do b & FFiR, &SR BRAF T 6 3R 18 M AR B T L S BUR B R
A, MERRAMNREREHBENE, NOFRELRBESES
WA, ASLATIR G Th b)) “IRIZMBIBEL” 38892 1EATHE
B A SRR Z B EIRGE R LR T AR 4 ) 8
(A —FER), XE “mig” LE L. st ki,
Bt E B EAE T M BRIZN F 3, BB AA—FFREEZ T LHIR
12, FTAZZEAMNE—FRERETTEBERE (XA ZER
M), LRBABRR S, BPEhahst il ir4ns, X RERE.
KL EML (CPP) & —MFEE (KYE) R RME (KE)
B HF ., ANTTVAEET, RAZRSCTA S RIERITH, B
L. BB E L Z—BP] 5] KL IBIEATH R, Bk —F R,
FRAZ 6 25 R R 3G Ao 5 ARAEA K 04 R A MR

BAZET B HE —FRIZGERRET L — 5 R S45—
BammE, SRR N EAAUEHTEL BN T, BFiE
WAEFE., #lde, —RAERA—BAEZREEE—PHBUERTFE
A, XEE—NBAME BT, F—FREIRERE N F
A, BT HPHILFHEG Z THE, HE—FrH (o—FrF
5o ) AT HAUR A FHALTRHINERRR 5 HEHH L0947
AR, EAR R B, CPP A A 4 140 6g —Fp 4 X,
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(CPP) RAFH. ATFH. BFT. H&EH. Gk, BLAMKE
B TBE. RFACHFERIL LR, IMWE~FEFELN
RETFTHEZRR, ARZTAALRFMAITEGIEZ KRGS, SN2
ZEMETANE BT HRGIE. £ CPPREX Y, sk —&
ATRBIHNIR THL—Fd, MED —HRETELTEEHEIR,
CPP A2 X A 52 3 3h & 3 & 50 049 BB Sh AU B 3K 7~ 32 4% )
( Van Der Kooy, 1995). ML/G#4T&MHLRE F LBest, iz
H¥, ERERGHELT, FEAFENTEHELAARGIRE, A
L BT AR H: FRtRZMCRBBAAKRE, HELEL
Fou AR T ARIRAIF. CPP ABie, 484k T4t kst B ey3h
Y, NHEREERA XORNRAENTE PR TN ELK,
C LT LA R Al Fort BAA-FE S 6 AR M

AARE, HFALEFELYNBREATRA NN EREH £
B R PT 5 A2 69, % CPP X AE4) 1L 48 X 5T vl A 4 S0 Be 5
M7 38 KBS 4G FER

BEHPTEM TR —F LR FRABE, B2 BAF
FEIHERNGRBHI WA ITHEL. FILIHWREEZRAE
o R 5 AR AR SE K,

FHdw, 4T FEH. RET. BLEKEZH. B3k, HEE. T
BRALCHELSFT, HBERES NS FIRBE £ 5IBIL/IRILE B
T FsHE DA S HEARAARKA. XEBR P DA A F AL
A% v-BETE (GABA) A4,

Blde, TFE. BRET. BLESIATH. Gk, EHEE A L
TR RAEREG R AR, PEAFA%EZ DA 2414 DA
RRAYZL, T m ARG ETHEEAR(VTA), 228K B4E(NACC)
B, EWEARAARETFEH. BET. BLASMKLH. D
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ok, A B K LB RALROE . STELE KRR ARBAT & H1H
T3 & NACC F @mhesh DA K-F, & NACC ¥ 6-#-% AR
ETHRTFHE. BFT. BLEKRTH. Dok, HEEHNRTEY
R . RABENFRIER, TFE. BET. BLAMKE .
sheE, A e LEE T3 e NACC F 4t DA K-E.

NACC #=fi %@t e) v-RETER (GABA) ftfr &AL
ER# DAMEZAEN. HEFLERBHALE T, XERAH4ZW
Hlhty, MER DAAZTEITHEH GABAB AR RE
M., s, SIBERBMENKER TR, BLXELKER 4
VER, feiBi NACC F DA 89K E. EmE X, RAR, GABA
W FEATIABTEAPEERX DA WHEAMPBH NACC &
DA 7K.

y-ZHEy-RETER

v-ZH A y-BRATEH (GVG) B —FriFMe. RTHL
GABA # £5% (GABA-T) ##\%, mEH L4 T A E GABA
ferg v, B4 GVG TiEidE A AR M5 GABA K-F ik
A—FERHE . KT A S, REET-FEERIA,

GVG A4 A C6HIINO2, H 4-RE-5-TB, HutH
Vigabatrin, ®# Hoechst Marion Roussel %) 4 =, T Al £ BE& %
%9 F FH AR F Marion Merell Dow 25 )" . GVG RE5EMT%
R FIRIRE A et 4, o Tl iR HM s, R #3394 GABA
£ (GABA-T, #¥3 GABA #4745 M ARMeI88EK ) s9EH
3% 5 A R AL A GABA KE,

AL BT38 89 GVG 4558 sefb o ind ., v s F
S (+) -y-TWHEy-RETE, R (-)-v-THEy-BAT
B, GVG #iX —5il 264 ™ o= 4 & Vigabatrin, & Hoechst
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Marion Roussel 2”4 &, T f £ E{RKZ KM F HARE T Marion
Merell Dow 25 ) M9 4%,

GVG 44 Rt #Reh 388 -F, B it vd st uk s Mk ad 7 XA
. RER G4 GVG Y EMMata s MRH K, €45 GVG #shi
R BR RSN RSN, EXERAT, AL —xukaEMIR,
T 8% b AR R BT xhak 4 M AR R SN A BR 2k RPN AR RS, B
BN LA F BT EA ERGEE (bdeh B EAF ), XFRHT
Bt L2 B ARBRA T,

flde, *TBRLEMAIKS (+) -v-THEy-BRETRARZAR
PE4mAR A GABA 7K-F 75 &bk R(-)-y - T A -y- 2R T B 8 4 &K

R} 2 B 4 M) AR T o F- b AT 4G A G A%, SN AR B E AT 1
AT EF ORMAE G AR, Fikaigdrrteki s
FHEM . oM AR EMT HFF.

y-ZHEAy-RETERGEM

AER (invivo) "BILESHF, GVGREHFAETUAL
W2 B RHERZEAN, LT LEEZEFNERLH A
%,. Blde, GVG TARE BB PRI BEIESL N, MEH AR
Yo 2R, #HAKA RIS BT ELE GVG 5—E 7K
4 BAR RIXH A0 RAS P A K. BEEFHTARAT.

HEMb XTIz RPELTE. A IKRE. B, &,
1R, BA). B, 4. ofE. RECHERSHXIEDR
WA LT GVG REH A L.

FEdb, HA HIRag R AT RS Bk, NS HR
RER IO EN., EEHEGE-TFOIETHRE, Joi ik,
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A, BoLBE. AEBL. 1RAEBL. AHBR. FBREL, ARAAMERE,
4oiB LB, BEBR. ATAEBL. ERM. ZTELAFRR. LB, {8
BE . LRAERL. EINBR. FEABAR p- FREBBRFA N
3,

FEdb, HHEFEROREB LD B EFILSHRBRADXITH
FFHEHNEEANEF. XI—FNEFRBRVIEB—FTRNEHD
F oI AR AR L ASH . BRBEEAA RN . B, BT TRIEB
ASm PR ERRAAE., R, HZZBAME, REZAFRRT
£ —4E 5k F £

GVG #91E A F ERIFRAARY « RARRH SMER . Flde,
1¢ Fl &5 #9 4 15mg/kg £ 2g/kg, RH 294 15 mg/kg £ 600 mg/kg.

Bldm, HGHFTFBEARME, GVG HEAEHH 15 mekg
Z 2g/kg, B AEF B 295 100 mgkg £ 300 mg/kg, RAAE 15 mg/kg
£ ¢ 600 mg/kg, mEAEFIFLH 150 mg/kg £ 300 mgkg, HAA
# 75 mg/kg £ 150 mg/kg.

X Blde, EETFRFTARMBE, GVG WER F4 4 15 mg/kg
% 2g/kg, JAAL 15 mgkg £ 600 mgkg, EERFLHA 100
mg/kg £ 300 mg/kg, AL 150 mg/kg £4 300 mg/kg, &kE
FE A 18mgkg £ 20 mg/kg, XA 75 mg/kg £ 49 150 mg/kg.

Blde, GBI TBABIE, GVG EHILSMIKA A
€44 15 mg/kg £ 2g/kg, BAEFH E 424 100 mg/kg £ 300 mg/ke,
FAH 15 mgkg £49 600 mg/kg, MEANFLHH 150mgkg £
300 mg/kg, FJANZG 75 mgkg £ %9 150 mg/kg.

L v FLh A BLA L ARG, Jert I B e B LR,
GVG EH LR R A F4 4 15 mg/kg £ 2g/kg, BN EL
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# 100 mg/kg £ 300 mg/kg, H A 15mg/kg £49 600 mgkg,
ZAEH F 2 H 150mg/kg £ 300 mgkg, HAAE 75 mgkg £%9 150
mg/Kg. |

WIS LI, 4 AL BBALCR KK ABRENHY
(4%, ). ZRFHY (XA, KRA) AEXE (5. F.
F4) F.

y-THEy-REATE (GVG) R—Fit#iFMey. RTHEN
GABA # £8 (GABA-T) 47, m/EH Ttk GABA #e ¥
), P4e, GVG T it4E aafie st i Bl GABA K-F B 3L—
F BRI . KRS, REET-FE AL,

Ea4e T F B AR & 57T A3 e NACC ¥+ @ fe sl DA K-,

7 GABA TTEF —AZ 4] DA #EH., #Eh, KAHEE, v-T
Why-BATEBTHBTFR., BEH5T. RERER. RTEF
S#ysmfist DA Bk, E—AB)FF, KMNE G SBHSHHER
A AT T IR RERFR . FRRTT &My -THEy-RE T
iR (F—i4) FBHAEA (11 X) ST FBEFH54 NACC
¥ sm et DA RE A &4 % k. LT AN Morgan, AE., etal. “id
K GABA 7K-F &) 3B M8 ST F B FF 6 miest 2 ekt
Tty B oh” Synapse 28:60-65(1998). X FA XL LERRNELR
¥,

KMEBSEN, BAY-THEy-BEATRTEREATH, LE
REBBH Y. OREMFHRGAMBKEZIAAXGITHA. #
4o, JEHFEEWE (PET) HARE+w, RKEFHW (B &
b, y-CHERy-BETERTREENHB ST FERESFHOITLRAR
it DA KFH G, v-CHEAy-BATERAHRTFREFOEH
2B ik (CPP) #kikfikiF. Am et R A GIRIZHL
B AT B KIEHEDOF LK, RELAEF, —FF
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B 32 o ROk fe Rt i 9T O -F B R B, i R4t GABA 6T
ZHMBR, BEGARRE T F#E ¥4 DA BRIZ/BILESL, 28
H A fe LA XBE, R, X —3 7 k2084 A —# AL42 49 GABA
B F) K42 GABA Z4hE A4, EAT v-TH R y-RAET
BR, AR T TR Z A B GABA /K-F 8 3 7T 14 B 4| F) o K 34k
A, Mm% T GABA s d FTHBEA TIARAS mFEROK
Je8. P

PPAR ARSI FFEAT v-THERy-RATER, X —4U8H A
SENIR AN EZ TR, it LT A5RPR T H 4T Ak
GABA e 2 6075, REEFHRAAZZA TR SIS A R
GABA K-, |

X oA B R B ] LAEAR AT IR PARAY 2 £ 4 GABA £ 4
BB Y. XL B arE ([2RFRTF ) gabapentin. /B .
progabide. y-#2# T# . fengabine. -+ GABA. topiramate.
tiagabine. acamprosate ( Bl & -45-Z. Bt 4788 ) R A H A&, &L
TR EEMN . RIS RS,

A K B &4 gabapentin. & /XB. progabide. y-#H THBE.
fengabine. +7v3 GABA. topiramate. tiagabine. acamprosate &9
FEATST B EE MARTE X, 3E Lol e BR 3 KM IH R,

BT PTE, EEEHILT, EAE—stska Mk, Tk
B F e 2t gk AR R O Il AR B 2 RN H SRS, AR R KRR
FiER B ERGRYE (hdoh B EHF), IR ETaLE
A 8 AR BB A,

AE A BT R 64 st 325 1) 6035 GABA 8Tk 84, R#
BEALFEH T A GABAE A 5B, EFHENEZE5%F, X
AT 2 XK. BERR. SAEBEAR MR 2 A Wi AR R ) A&,
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GABA, M A HHEZEM, GABA WA HHey 6 F —E 2
progabide, € A£B it AR E, THA B EFIBRTE R LK
GABA K-,

BT, yv-THE.v-BAETE (GVG) 2 —FiLiFHe.
R 6 GABA # 25 (GABA-T) 3W4#), @& H T AN &%
GABA #86937 %], 1€ T3 H #ARAT 2 & 45 GABA FIRI 4
HRBH RS EREYE . GABA FIFIITH M 66 T2 —12

& tiagabine.

A KBTI 69 7 T ) T3 5% GABA f & 4y k, R
& P ALAP 2 R miesh N R GABA &K, Ak, #IZRR G
R R ARAY 42 R 45 GABA KT a9 . EHILShmERA,
BZ EEKE, RMER FH A A GABA K. ERERT &M
T, ABKEFRTEZ%L GABA KPaILEFTKFHAZTESY
10% % 600%.

Jo BT BT, JESLETIR GG e A A B0 R AEG A D) s T H HL
S5 RIBH K ATH U FERGA RN E. X—H FiBim
VAR Y REE M T SRR AP RSN . RE A . T
M. RETRE A RFEYG —FF RS ERRKLE, R,
BN R, REPFRRFAE—FHAE.

B 4o, 4F 7@ SL3h 4 49 A 3L gabapentin F) F 49 % 500mg £ 2g/
X . Gabapentin #) & o=.% 34 Neurontin, ¥ | £ B Parke-Davis
J KT

Bldm, TFTrRILFHG ALK, HBRETHNARNEHH
Smg/kg £ 100 mg/kg/X. AARBLH & A Depakene, 7 £ £E
Abbott 2 7 KAF,
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Bl4e, #-F IS 49 topiramate, HEE T HHHFELHA
50mg % 1g/X. Topiramate % d=4% 4 Topamax, ] F & & McNeil
% 3A%. T i 3lsh4 ) progabide, ERETAF KN EL H
250mg £ 2g/X . Progabide & ¢&.% 3 Gabrene, ¥ § % E Synthelabo
2 ] 3k4%. progabide #91LF X 4 C17H16N202.

TR 3L 3) 4 69 fengabine, HAXIE T &) N E 494 250mg
% 4g/R. fengabine #§# ot 2 SL79229, * A #* B Synthelabo
3% )" 3k 4%, fengabine #4L5 X 4 C17H17C12NO.

BTG y-ERA TR, ERETWHHANNZHHA
Smg/kg £ 100mg/kg/XK . v -HFA TR & Sigma 65 XM 28] K
. v-BEEATRGLFEXSN C4H703Na.

ALK A6 tm ) A TR AR RS 6 RAF L A4 EA.
& B &G 7R B WP R e AR A K

thik KB 4G ik

VAT B g4k A0 2 4 T i KL e R4
K. KK U450 B 45 AR T A db B 5 25 84 45) F o

H¥ 5 F &

1. R K% PET AL

B A AR AR ) =+ R A% BE (papio anubis, A&
13-18kg ). Bl vART %L 1L 89 5 3% A AKX -11 473269 £ & X ( Volkow,
etal, 1994), AR X F LBEERT R DA T8, ¥(NHR
b B Ao A, 3k 6o KA RATHAT, UARMFREKRE
AT AT IEAK-11 69 A4, ERAEEFAGRIRAE, FE3H
MMMIBE & EAFF. H34ARIRE (ROI) HBIGL A PETA L.
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BMTZ, AFSCRRERNGEFE—Fim A B, AR M SRR
B eeh k. ) B ROT A8 ) s R AR KT 353 o 4k 443 1 K
K, Fok—A R IFE) 45 RO B33 N BAFE — A K ATR
Begtn g A b, i H —REB L ROIEE, TR
4935, REAE ROl G4BT, XA B F @ 5T 3T LA
VTR RRERREBHRERNGEREF.

Tk, HTHIC]- 2ARKBRTSHAFLSN, KEAHT
—FRF AR (DV) 4B 5%, DVERERNZZAHEESAR
EEBHEIRETNOFTE, WERZ—-FRFFTE (SCRK)
DV 55— & 4RK (i) DV #rb R, 38 R RAES DV b
REF | RIELL., S EEF ik LA FE (Dewey, etal, 1992).

EH GRS T MR TR (1) 23 TR FIRY
11 F3t, TFBEREE R EF KT RKE£EF, (BRAR—
iy, EARE RREFTHA.) (2) MPEEHFERLTE. BF
1 R R ARMBORAR, ARSORRRT DA LR T 3R], PREE
WER R, X—B RN, THHRARIETRHEAGLES RS
A FAE4E R A, v-TH A y-BRA TR R A4
T ¥R 04 X IR A SR A

2. TFRFFHHELEFMFEIRE

B AT w3k K X I8 ¥ 4% A A Sprague-Dawley K B (4K E
200-225g, Taconic &%, Germantown, NY ), ZiXIE 4247, £
VA 5 ReTE Ak S i A S A e IR, RAMEA 6 RART R
it 4y S 45 B4Lik (CPP) & (Lepore etal., 1995), {2451 65%,
BNHEHFAA—RAZLHENRETA—REERT, mA—R
RAERBE. PAXGMAEYET, ME_RETHRLE,
A KT BB (2.5 BARK ), HSE 3.8 BR, d@mARE
HRRE 3. EFTA A v - A y- R T BT ) CPP HTA
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#HAREH lml/kg, T-FEMEH 20mgkg. #HAK. TFEFvy-
W R y- B A TEE AR 2 (ip.) 4. A TREF TR
AT O S tb it A2 12 ARG M AR, EEE 12 REAT.

CPP festh: 1) #hk/EK, 2) #HAR/TFE, 3) y-THE
y-RBATE/EK, 4) BARSTFEHFy -THEy-BAEATER. ¥
f40 AL B 2x2 B Fikit, —ARBRFAERSE, H—F
FAH LM RE. B2 AKRTFRG S A EHBHEINE
Y55 B E) 30 4P, ESHATHRARRKTFEEHFT 3 D efatsTy -
LR y-BETHREMN, MERSIMANEINEAN. A
Ak, ZEHCLLBIEE, GABA KFLEER v-THAy-REAT
BS 3-4 N EFIXBIR G,

EMEBITER (£ 12KR), BRALHETRLEK, AT
WAREZE AaBs 15 o4r. ALhenBwigee ashast
KRR REHIWAEE—FTFAHAETHERE, AHTRMNETFES
CPP 4 /A 49 % AAR, ek fFARBRR F P&, o184 S R T
B = 4 S, (2ARATRH R AMERE, HITREMFRE
Shap ¥ Rebiiht v - A y-BEATER., £nKA (F 12 X), it
A7 R A AR PR B 5 RATRFAN KA S RE, WAERER
AR EBFRAFABANAET A BEAN 15 5428 25 e, &
Z KR v -THA-y- BT B,

3. HHEEGRYEFOFRMHELENRL

4T Aok £ e b 2k § 49 CPP, /£ CPP #2568 A~
12 A3 oA, WK R A A hiEL 4. CPP idf24y 12 4~
#4505 TFEFEF CPPAAFRAMTRTLIRE, E—RF
RPN ERY. RETFE., F—al TR FoHE2K
pEssF 150mg/kg vy -THAy-REATE, HF=448THK, P
A ERERYAE CPP &6 —iLit4T CPP Best XA, £M
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BT 300mg/kg v - O Ay-RA TE., £ 4 ANikshirdRdhit
FIB/eyELS T, EMNKTHELNE, iLWAFHWIHK Froot
Loops =4 1%, LR —FKRANHTEED, FORE R - |
ARG S . EBITRE—K CPP Best s 24 Jot, WPk EE
A, RRAFESLRETHAK () (ESHHAEFE),
LA CPP R ER aw#sh 15 54F. AASEERLRIME
Fext T Aok Bost £ F AT AL T g et ial

4. HEREFHARGRE

HF R TREASNY 5 o4, HE 1A, ARV SHWE KL
Fik R ER, AFBR, AREI 2.5 0K, ZEEEHRY-T
2 - B A T8 (150mg/kg 3 300mg/kg) KA (Imlkg K
0.5mlkg). HAREF 1 hof, HHHiE ZRbE, EHy-
Tt ey B T BREEARE 2.5 D0, B AEAT A MEAT
A 10 S-4F 44 Bt 1) 8] Faie R sh i ihiE 2hiE B, SEHF 4 00 47, AR
A % %k 5% % & % (Photobeam Activity System ) it #9284, AF
MM in R AE PCAT #H E M L. B3 MXARKEH
41.3x41.3x30.5cm X #9500 A EEAE. AR BEREFHEZHNE
F 4% (KX REHE%, San Diego M F 238, San Diego,
California) 4 16 X4rst&tk, EHANEALIRS; FA
16 Z A&, WGBS, FTA eG4t RHIEHTZ) 0.39cm

=3

A

5. hEEAFHOERLMFTERMT

B AEES 150mgkgy - LA -y-BEATER., SMAIEN
300mg/ke v - 4 B y- B TR HK (1mlkg, ip, 0.9%#HK)
B, 2R AMERNEIE AN RRGEAE. ZER 3K, Fak
Sprague-Dawley kX A ABHFFE, EEZMNXEF, RFpHAR

Wit F . MK B, 2T 34 (n=10/43240 ) BAKK v -THE-y-
23
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ETEE, EHE 60. 120. 240 4P 2 5% oM FRGIZA.
RIEstHR A WATESTHLEF ReF. BTARRAY, B
2 12cm, M E AR EFEESE A 10cm. HR MK,
e ey AT NI E AR L, A S IFH R AN E3e & PT
F 26 a1,

6. HHEEFRKANC]-TFAAKE

¥shdh (n=10) SR, H—48, ELBEESH['C-TF
BT 3 e, SMEEEHEAK (1mlkg). F =4, ESEEESH
["Cl--T £ B# 3 o, SEBEEH Y- THEy-REATER
(300mg/kg ). EH['CI--T £ B 10 24P ¥ shin 3 5L, b X,
HEREAS M., EFIRARKEPETHART, £AMFLT FHE
HMATR KRG, LT v-UHEEAy-BATE (300mgkg).
X#3 e, BreFiaT-FR, Fshmiaih 60 54,

7. " RBERAL

P S ¥4 A IACUC AT 8 A2 A, #3845 NIH
&5 4. A4 Sprague-Dawley X R (4 F 200-300g, Taconic
Kip) 12 12 A/ EAT, BRESHWEATBRET. FHW
SR 64 (n=5-9), FARLFHIWNEY 4 R, KRR, AHMARE
thth 5 XAF AL 85 BE M AL M NACC (42T A7 8 77 7
2.0mm. M 1.0mm, EAAGEM 7.0mm). FHEATIRE
(2.0mm, 54T B %423, BAS, West Lafayette, IN) EN
7S A£F R, &8 CMA/00 S AE (BAS), vA 2.0 ul/44FeY
ik, WA LEH & (ACSF, 155.0mMNA, 1.1 mM Ca®,2.9 mM
K, 132.76 mM CI;, 0.83 mM Mg ) EAF4T. ¥R Es T,
HAIEAT, A ACSF AL R. AFBRER, R ZEH 3 M
T, VAB R R AL IR 20 54T, ALK AN EAH(CMA/L60,
BAS). 3N REMH LN FH S CEREEZATE (100%), A
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L5 sk B2 A AR AR AT B B bb. — 2 S RAETHELK,
RERIE (ip.) EHAFT. HERMWEN (HPLC) £4%d—
A~ BAS #4842 (3.00 C-18). — A BASLC-4C L F 4B (%
B AR RAM, RIEIXA 650mV ). — &1 H H kit
( Chromograph A # 5 #7 & 4208] ) &9+ EAA F ALK ST
#, AR—ANREBRFIRFEMER. BEH (FRik 1.0mlI/a4F)
B 7.0%FE. 50mM NaH,PO,. 1.0 mM ¥4 #B44. 0.1 mM
EDNA. pH 4.0 £85%. % SR 7.5 54F. ZBRTRE, K3
M1k, WMBOREM R, AIEERR4HLE.

L5 OBRREGEESTAFITGRALILESHRA S BE
BFA X s Zh xR ) S FNE SR E#ITEF. XLk
FAEE EAS AT B A HiES) R —H A5 T
T ES, B LK 5 — IBM ANAGHEAUR @A,
Fr#fafr B A2, POt AW IEGR A S me. AL
1% 7 it &G B — B B F iR AR AT E AL S . RE, #iE
& S B B4 oL 9 B R st B R R R,

L34 1
EARKE () SHR

ELBF, BB E5” MHEFE” $8 1 HH5ragEeids
M—BE Tk, H 20 REARKELEHRAHA[Cl-2RR., F—
RIEHAVEERL, FoREFETFEREM/AEHZE#4T.
TEA L FH 1 AT RN XEEZFHGRKE (n=7)
BF RS TFIRYEHITREH T ZEH (0.9% K,
Iml/kg ) A # E 1X — AR T ik 69 MK 8] £ FbE.
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a Hy &t

1 B (KA 2 )

2 TFEAE

3 Y - LM AR -y- 2R T B/ T-F R 4L 32

iR anRKE (0=13) HEFZK['Cl-ERRESIS
SEFPR 30 o4rEr, BZAAYERTFERESH (0.5 1.0 &
2.0mg/kg). X 13 AP, 5 RAEZHTFE 3 JoatdT, #
%y -THE-y-R A T (300mgkg, ##Ak4L25) 4.

IR 84 =T+ B F) ZF T F B AL 2 6t 6] 9] 15 3F A& 5T B &
DA (DV) ¥R A BE T, XE5ERMNGTAAAE. 2
WA A T FEAE (n=8), 45T v-THEy-BETER/TF
EHERE44HE (n=5), LDV LR TG T T oL LA 14
402 548 3,

A —FFEEHERA, [11C]-2 R R LR 8T AkN
FRg 49 DA RE. L3 E#l, Rk DA RAEAKIK, [11C-&AX
0¥, RZ, KAk DA REMI, [11ICI-ERARLEERY.
o B 1 AT, #T4E 1 R, 3 — RARF 36K 8] £ 7K 4 F 7%.
X4 PET MW EAMEANERKEF ANIC]-ERRFE 0
HAEAR—B. EE2F, TFHETHEFH DV I{ABEKALT 30%
( p<0.0002, Student A&, t 432, B 1), X sk $ 3% 5 F) af #4749 PET
Fold BT FAD— L, AXEHT Y, SIE08A R8T A S @
5 DA RE, BK[IIC]-EARER KELR T a4, shih, X
WLER R —HREGERAAEM, PR ERNT EAS L
T E A AR ERRGESNE. RE, XBEIE S KA
B CETRR A BEAT TR (Morgan & Dewey, 1998) ¥A & #HA1A]
4 iE4kBR . GBR 12909, w4 %, ik, F[11C]-E AR ATt
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TR K EF A PET #F5% (Dewey et al, 1993; Volkow, et al,
1994) ZAR—H 4. A, v-THAy-REATHRALENTEE
FELBTST F E 589K, 4B 1 P20 2 49 DV oA+ (41 2,
p<0.002, Student 3 E, t #236 ). iX sk X F A B 2 Ff 743 DV bR A
THRTERARAALNE. 4 130 EEEF LA EAREE
 (p>0.1, Student & t #2588 ).

£ &) 2
R AT T FREFGFEAEERLAL

BBUR” B G F R F 5 2 HROBIEH T HRMAT. TF
B A2 —HERHE CPP LE, RTEFRBHORELLL
20mg/kg B}, 4= FE A 2 FFF.

AIL 277 F B 4 45 B A%

EPRRFGER (54F)
TFH (mgkg) e 3 E
0 7.4+0.3 7.610.3
5.0 8.2+0.4 6.810.5
10.0 9.6+0.5° 5.440.3
20.0 11.8+0.4° 3.240.4*

g BRI SRS K,

P O REXT 0 A Smgkg M FGTFE, p<0.05, £ K54 ( ANOVA) Fo
Student-Newman-Keuls #-%-,

P REFXF 0.5% 10mgkg ¥ 6T FH, p<0.05, ANOVA # Student-Newman-Keuls

Y REFF 0.5 10mg/kg H T FE, p<0.01, ANOVA #= Student-Newman-Keuls

HATE ML 4FT 20mgkg 69T FE A E, vAsbA R ZS vy -
T F-y- B T BT F B #5469 CPP K Ffe R iAMeg ¥, &
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RARRRET, 112, 150 A= 300mg/kg, #3E 75mg/kg ¢ v - LK
Ey-BATEH (GVG), TrAME T+ B 549 CPP ¢ 3 F 4k
k. LT &EE 3-10.

I GVG Ao K5+ F B 5549 CPP K34 %h

EFRTGIE (54)
4t 72 Ee.st ! A%} 4 Bzt 2
3R/ E K 7.3+0.5 7.7+0.6
# AR/ T E 11.1+0.3* 3.940.4
75mg/kgGVG?/ 37K 7.340.5 7.740.6
75mg/kgGVG /T B 9.1+1.1 5.9+1.2

1 H—ERRAEE—EFLE T 5474+ EM.(0=8-10).

2 ZMR SRS K.

3 AT KR T FE(Q20mgke)2.5 i ETHER GVG R K,

4 REFRTHAXAIELN, p<0.05, ANOVA F= Newman-Keuls 45,

5 BENTHAAEL, p<0.0l, ANOVA F Newman-Keuls #5,

IV
EFRFSGE (54F)

&b 72 S 2t ! Bt 2t 3k fext 2
R/ EE K 7.240.5 7.810.4
HAK/TEE 11.840.5* 3.240.5
112mg/kgGVG?/ 2 7k 7.6+0.6 7.440.6
112mg/kgGVG’/*T ¥ B 8.240.5 6.8+0.5

1 H—AAREAEHE— T P 4T 3454 4045 EM.(n=8-10)

2 %W mShCES HK,

3 Ship e HKE T+ B (20me/kg)2.5 TS GVG R K.
4 REXFPIALELE, p<0.05, ANOVA # Newman-Keuls #5.
5 RFTAALLES, p<0.0l, ANOVA F+ Newman-Keuls #5.
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FFHRGE (H54F)
4 78 #e.xt ! LA 4 Bzt 2
2R/ K 7.440.3 7.6+0.4
HR/ATFE 11.6+0.5* 3.4+0.4°
150mg/kgGVGY/#E K 7.840.6 7.240.6
150mg/kgGVG/*T £ B 7.9+0.8 7.140.8

| H—EREAEHE—E ¥ LT -F 254 +£S EM.(n=8-10).

2 2 MR S ESE K,

3 Fp A4S H KT F H(20mgkg)2.5 BT ATIEE GVG K,
4 RFKTFAALFELA, p<0.05, ANOVA # Newman-Keuls #-5.
5 RENFAHAAEL, p<0.0]l, ANOVA #F= Newman-Keuls 45 5.

AVI

FREFSEE (54)
4t 72 Bt ! gt e dent
#hoRk/Ek Kk 7.740.3 7.340.3
#AR/TFE 11.240.6* 840.5°
300mg/kgGVG?/ 3k & 7.240.4 7.840.4
300mg/kgGVG* /T ¥ B 7.6+0.7 7.220.7

| B — AR EHF—F F LT -F 454 H+S EM.(n=8-10)

2 ZR A SRS K,

3 hd R KR T B (20mg/kg)2.5 BT RTHRE GVG R K.
4 REKXTEAAAEL, p<0.05, ANOVA Fo Newman-Keuls #%:,
5 RFTHALEL, p<0.0l, ANOVA #F= Newman-Keuls #%.
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AVIL GVG F= kK3t =T F B 55 oy 45 BRRRIE R

EFLF R (24)
4 72 By ! RiK B BT e 4 gexy 3 gext ?
$h AR/ AR K 7.540.4' 7.5+0.4
oK/ EE K GVG, 75mg/kg 7.5+0.3 7.5+0.3
HAR/TFH #H oK 11.840.5° 3.240.5
#HARK/TFH GVG, 75mg/kg 10.6+0.6° 4.410.9
2 AR/ K K 7.840.5 7.240.6

1 H—{ERAEE—E FRKGF 94 K4S EM.(0=10).
2 Z M sy RS K.
3 BREKFHAHLELEERS, p<0.01, ANOVA F= Student Newman-Keuls 425,

A VI
EFIEFE (54)
s& 7 fe.xt ! X B AT 464 H ge 2t JEfesy 2
Ak /E K K 7.1£0.5 7.9+0.5
ok K GVG,112mg/kg 7.240.3 7.840.3
EAK/TFE A 12.240.6° 2.840.5
HARSTER GVG,112mg/kg 8.1£0.7 6.9£0.6

| H—EREAEH—E T RIFG-F 54 HLS. EM.(n=10)
2 & M sh AL AT K
3 REXTFHA L CLEES, p<0.0l, ANOVA # Student Newman-Keuls # 5.
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EPFeE (54)

2t 22 e} ! RIiK B B4 854 Bt 3k gest ?
K/ K K 7.240.2] 7.8+0.2
K/ K GVG,150mg/kg 7.7+0.2 7.3%1.1
#HARTEHE &K 11.1+0.5° 3.940.4*
R e GVG,150mg/kg 7.940.3 7.120.3

1 #— A REAEH—F P I F T ¥ 54 84S EM.(0=10)
2 ZWom sz A LK.
3 BEXTFHALELTER, p<0.01, ANOVA #F= Student Newman-Keuls &%,
4 BENFHALE AR, p<0.0l, ANOVA #= Student Newman-Keuls ¥ 5.

£X
ER R eE (44F)
4t 22 dest ! BB Areseg 34 Be.st 3k fest
R/ K oK 7.820.5' 7.240.6
R/ K GVG,300mg/kg 7.3+£0.4 7.7+0.3
#AR/TFE K 12.5+0.8° 2.5+0.6"
&K/ E GVG,300mg/kg 7.940.5 7.120.6

| B—ARALEE—F PR G- H 54 LS EM.(0=10).
2 Z MR S AEAT K,
3 EFEKFAHAAHLEAEERS, p<0.05, ANOVA #= Student Newman-Keuls #5.
4 BE)FHARLEAEES, p<0.05, ANOVA #= Student Newman-Keuls 425,

v-ZHEy-RLATE (GVG) AEB®ARF 4 CPP, &1
A ZA e RE R A, T RARSEILE 3-10.
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Tk 3

BHRXPRHEFARHEERERE

WRABIIR” M F xR FF 3 RSB FIREAT,
Tk 11 PG4 R R T, BT FH-FEBRIRIBBE . #ldw,
A Bt AR =, B EREARYHEFPILTHNNELZRS.

%#XI GVG (150, 300mg/kg, BEA=EHAT)
SR iE S A L ER LN TS

EFHFE (54F)
b 2 Fesf | ey 1385 i
oK/ K 7.340.6 7.740.6
GVG/#: Kk 7.540.7 7.540.7
2R /A 9.3+0.7 5.7+0.7
GVG (150mg/kg ) /&4 9.410.4 5.610.5
GVG (300mg/kg) /£ 9.0+0.5 6.0+0.5

1 H—1AREAAZF —F FIETHFHH4HISEM.,
2 %M Sh i UES K,

& R#-F 150 K 300mg/kg GVG *F E#@ & 3-10 B4 CPP
R =T B 3| AT 69 B FH AU A BB R, {12 REER At
ey CPP B, 4%k 11 Ff=.

sPLspl 1. 2. 3 PRFH XD RN

T PET AFRF, BATRE, $ER v-THE-v-RAE
TE (GVG) T Hikamfest DA RKE, Afm-FE R KERF[11C)-
ARARELSIE I (Dewey, et al, 1992). EAREZ A PET AF
b, REE, 1. % 3AFMRINGTFEREEGREE, &
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AEERATFEA, v-THEAy-RLTE (GVG) HS6mK
St DA KPR A K rked. K, MA@ LEE, 4114343
BIARRI A9 R, B EXNMAITEIER v-TH A v- R A TH R
Frig a9t & (Dewey, et al, 1992), iXdt#RE -7, &A%
T OBPRMEAT v-CHEAy-RATE, TEBESBTRRS @B
DA KF, RERGFLEASGEKL LK.

R, KT ASLATES CPP 38, XM TFEHEFHOEL
HEE, RERFTEAF LRI, ENGLEEE T,
TFETF4 CPP AE. /AR, ittt H 34 CPP B A,
RTFTEMHAREZIE A E—EBE, L2, RERE RAE
HAR& M, o, 2T -FEE CPP B A F BR#EY, BRTEH
BRAR O R EL A AT B A & A 20mg/kg BT

#-F 112, 150 #= 300mg/kg. #3F 75mg/kg v -TH £ v-R &
TEE, STMAB ST FEIIAR CPP RAMESFRE, A,
3y -THE-y-BRETERSE KBt ey, HRe* 4% CPP R L
BEL. ERT, v-THEAy-2IETEATFE CPP 25 49 FLET
YA, 5 v - TR y- B TERH PT 5| A28 R B R AL BE 3
AKX, RANEERG) 2 PHREMNERR T, RT3 MR
RAZHEL, B RLT 150 & 300mg/kg v - T Hy-F A T BT WA
REG T F B 6 BB, {230 R e B rhixt 2449 CPP B, iX—
HRET, Vv-CWER-y-R8EE T8 T 45 50 il 35 T -1 B 69 3842/
YL G

LY 4

LEREBEHETRTNESE B ESGRAR

WEABUR” MF S FE” FH 4% 5 S PmIEe) F %
HAT. B 2EmiAA, CPP XA RBFHES L 5is ik
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EAER, BAMGRPET v-THEy-BE TEsT K RIE S 4
RAMBERNOEH. RALN, A 150mgkg K 300mgkg &9 v -
T y-BIL TEA T HATALIE, 5F H AT T 82T B8
ARrbdk, B SHESHHFIEA HoH, B 3afe 3b A, I, A
150mg/kg 2k 300mg/kg &9 v - T E-y- R T B F) ST AL 22,
HARBERXAFTHEFRAKGERK. 48 300mgkg v - T L -y-£&,
ATHRENZBAMER, AHEaE Y 1.1+404 4 (n=10), 5 A
AR K Z ) -——-+03 # (n=10) HEARERF|. “n”
REZ MK EH L 48 .

LH) 5

KA R KL BT ICT R AP

SLEABUR” A EFE” FH 455 5 HRoFEIEG T
HAT. AT v-THEy-BE T THAEHATFE SR
BN ah =T B 894K ) AT W) B8 64 5T Ae e B AT R4S, KA T
BARFey - TR y-BE TR TERX R KEFER 11C-TF
BAKPeFh., ErkEEd, Z2BEAT LK 300mgke v-2
WA y-BATEEMEA 11C-TFEARELSA# 0.11040.03 #=
0.09110.02, X E&%ITZF LHAEXAFRARER. ERKEF, i
TFEGERSAHAFEARLELANIBIGE R EFR LIRS R K
AGEAARERA.

k6.4 6

ERERBF, v-THEEy-REATES EE THES @)
BERREENABAREAEBHIHORIG LN Be. T
P S FET FFE TSRS ik,



R A B EAHART S 8 ARK. S E 8 ReAFEE
FHLT 4 RAEE, HR 1 R EEST. i EEL 0.4mg/ke
RET 25 T #TE% 7T5Smgkg ¥ v- LA v-REATER., £F 1
R, T3 GVG, RELTFTRET, REABEELSENE T,
BF2R, kT yv-THEEAY-REATER, RELTHK, A
EHREBESGENEY, B1 AR 2RO TRABINEE 3 K.
B E—RAERISHATAAE 24 DB, AFSH H g EA
ATAMKEE 15 o04F, A— AR EBILRARMLEEf R
TR E F &G AT R, 2 AES T 75mg/kg y - T 3 -y-
AATE, It RFTI|A&4 CPP RFe%rh, APtk
RAevAsem), ORI T & AXII.

£ XII 75mg/kg LA E4 GVG tH(-)-A+E T
AL FHL BRI EF RS

FEF LT (54)!
5 2 e st mst Ak dert ?
Je.&F T 0.4mg/kg, 9.440.5 5.6+0.5
s.c./¥EA4 3
75mg/kgGVG/RE T 6.4+0.3* 8.620.3°
0.4mg/kg,s.c.

| H—{EREAEHG T T TG+ 204 HLSEM.

2 & MR S AEAT EE K,

3 A A 1mlkg F) & 45 0.9%NaCl X HiE%&.

4 HFRTF RFEF THEAMHEst, p<0.01, ANOVA # Student-Newman-Keuls -5,
5 2F &5 TFRETHANHES, p<0.0l, ANOVA #= Student-Newman-Keuls #5.

5 EZXNUF #AE ey X LG — 1K, HLRXLE 4. B
ART, EAERHEFHHRKAF, v-THE-y-BAE T (150mg/kg)
ST REFETHESFTHICRRENAS. FHARBAHNEI
. MERBAEARET 25 DA v-THEy-RETEL
HeyEhH .
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He 4% )

EEXRTHATFHRAGHH

EAVEF 1. 2. 3 PRIFHERR HMATH R 6942 R A0 £
#. XEHREF, GABA e iteiRE, TABTFARLE
F R IRILRAER . B, GERF, EAGHICEREX,
JE A Wistar X R F, i£#M GABAB B H A XA TEHRE AR
Hoh T -F B EIR GG, T AR BRBGHIKA (iv)
HTEBEGBREGBEK, KRB F, RERKTHRTHHT
B # RO, B AR R R SR T B ey
1%

HAMEIZ, GABAA ARSNGB ETAK BT FHE & L3
18, Ede GABAA %K B A b4 0 3 My R AV IR T Ao T
e ST VAR TR A R M. Am, X—BERT L
H— 2R FTFRGBICKEEGIHH X, BAFRTTIR
pbF R #T IR G F B LA 6 1E R

AR —ZBRTHENATLIFARRXATHETHFR
MER, X—FRTHALRF, ST XARFESEAEXATRM
s (1.25-Smg/kg, MAES ), E—RELQGREEXF, T
FETERGEIHEAE Y 406, BREAKTEREHRIEHSAK
S FEBmBEER, 5—REamEM, T 58k E-BRIEE
WEN LS, BFRFRATRT SRR IZE, A, &
FET B RBrh A Rt 53R fo 34T R e R4S R R &
MAKFHRRABRERE, DTFRFEATRAMEA HEHEIN/R T
BHBREARF LR,

HiEW)— AR R, BN F344 KT, v-THEy-R
BT BT & A& — 5 BRI &9 i3 A 2 B3RAE R AE &9 H & ( Kushner et
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al, 1997b), mATESHEAIRFEFEEZ R, BEELT 2.5 F
Smgkg T B, TR A K KRZERMA, X —F AR
400mg/kg ) E 49 v - T Fhy- BRI T BR 3R 20 4E 3.

BE, BREEXATHERO1-Inmo)BAGEMABER, TR
#) 53 @ "Bk ( 8mg/kg ) 5| A2 & CPP REL, iX — AL 7T 4 GABAB
FIA) 2-F-saclofen F£ . B, BPAEEH T RE AU IR
1513 AL HATIRAE, XEARBET, GABAB AR ET
AR ST-FE . "Bek, Fo b3 &8 IRz 9 82 11,

GABA #3444 progabide 7T il it X &, GABA it &
GABA #7KF, EAE HAFRESEAFHEERAERRERL, K
B, CHIRiEIE, B progabide TR I, RE8¥ hxtBLAR 24
1.5mg/kg Z-3E L8R4 CPP R AL, R, RAEFIX —4 R 5 KL W
HATIER, BAEXA S A . GABA fefta-4. 314 CPP #92h4%
LEAHFFARE. HiZiE#E, progabide RAET 35 44F. wF
8.2 %80, %4128 progabide Z /& A GABA K-FHR KIS
h A ESE 4-6 BT, R E L AE4LEA 55 4 CPP #], GABA
KEHIELBRG.

B FiXERET, AVRA%EPHEL QIO IIGE, T
VABEA-F-T F B 69 3842 /5R 0 R F KB R, Bab, v-THE-y-
FETEMTFRIIALN CPP AEGHREAEE % R ES)/
AR ER K. RNBTARARETFARIFI—BH, X
R BT, Heik (300 F2 500mg/kg, FEAFES )R E E £-F (100,
300 F= 500mg/kg, FEAEIES) v-THA-y-RATE, ~HEEE
H#+ 20mg/kg =T F B 1% &R A4 NACC Fe LR F 4afe 9 DA K-F443¢
5, T EAE—REFHNF FRMMEAY (Dewey, et al, 1998).
Blot, 428 v - A -y-RE TS DA SARMBAM G ERKT
e T FREARTHEGRE, BH, i, TH4EA Y
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- A y- B T BT R AR E K R SUKAR D1 3, D2 F4K o 803
M., R, Ey-THiEy-BEATESLE DA 4K (D3, D4 #
DS) ¥raFs &, FHRGEESMTIEE. H—F &, THRTFERT
AL E GABAB %&b, B A TR L 40 DA FHh214 5
R, MEX—ERATHRy-THEy-BEATHEZHA S GABA
K. 4k f Al GABAB 4Rt dn.

AEXBBWR T, CEEKR, A48T FETRIKE A
T GABAB H X %Kk Fap kst M FaAZAY 22 644 2k, X VT 8%
FE—EFEIBER, EAZBROBENIEE., RERRTERLT
RE2-HI35 DA 894EA, TG H 5T FRA1ER . Lacey FAH
K (1988) MEXFHX—5, MNGHFAFLEF, KREFHF
TANE A MICARET, DA FAMIE RS RA T A
FE A G R K WAL ).

SPARLERTTHA LA, Bk, AT y-THEAy-BAT
BR AR 3G iR 7T F B 49 AKil, MR B| ARG T FENE, @
MARE WA R F R, REAEIRENITHER. R\, LR R
AT hedy, BAM y-THAy-RATER (300mgkg) T H &
KERRKE, LM IIC-TFEHAKPFFAEAZHEE YA, b
Sh, TFE T 2@ it b RADBASEENRH, By -THE-v-BRE TR
FE2ARBBLRRAEY, RIRKTRAABRSHZHEHS
A .

AIREHE, TR S GABA #bIhaee) & FE4 B L iF £
. Bk, AR, B FEXMFBEGTARR, v-LH
Ey-RATRTRLSIFFAMEFRTFENER. A:, KB
RFHLERRT, v-THAy-BR TP £ B AN ERNK
REURBEBHAME, XEFX—BHEREHT . o, TEAH
WHRHBITRA, v-THEy-BEATERARZEFFEEREA
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, BFEAT FEAER R TRE—FF-FHGRE R
R. &F, v-THEAy-RBRATEA THRERTIAL CPP LK,
KRB FECHREHSHHEFAT FE BT GRS D v-T
MR y- Bk T B Boxt 6 IR k.

-

!

LZRT, £F v-THEEAy-RETERTUAYHKXKGRE.
BT b, T y - TR -y-RA TE T ARSI 55 A RIRFE
FZAE, ARATFHRGIRZGFZ/E. RA, RFLETF, 150 &
300mg/kg v - TH F-y- BIAL T BUAR R 48 B B~ &4 49 CPP.

AIEE R T, S ERE (CPP) X ¥ 694742 L K3E
108 & B A it L B EAF AT R M. Bk, HFALH, v-TH
Ey-BATET FEFF4 CPP Ak fkFehrmer, £ v-T
WEy-BATHRTFRTFRFEFHEGEHNELETHHZ
MegBE AR LR, REAFTFHRAB T FHiCL IR, HAx, T
4n 3 B TI6 52 GABA fedhfedisihTHFiele. R, v-TH
Ay-BA TEBIF R axt oL EFHL, BRX—BIR A%
ARy - T sk y- B T BUE CPP X ¥ 2t =T F B 4F A 6945 42

e K, 112, 150 4= 300mg/kg F T4 v - TR y-BAT
BT AT B A5 49 CPP #93EFFo 234, ABR, v - T Ak-y-
BB TEF L CPP REHILHEERERE, RFvy-TH
Aoy-BA T RBiTLe T4 CPP AERF B A REHK
R @55 CPP kAR TFHEMEM. s, v-THEy-RET
BR AR KR AMER, LREATLWGEmME. HIiEEH, 5
TEEAXGRNEREFTTAAECERENT B LRE T &K
B HERGERTAUBRT HELNBE, ANRSFRKERIL. £
AATFHRGEH TRE AT FEE CPP #9 AT v -TH
Eoy-fETERER, XEERRF, TFELREAETI T
H It BBy - T A y- R TERATH] 55,
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NACC ¥ % SR Ao 6945 45 F M3k -8 28 7T -F B 64 52145 1
Z P, L&A E PET AR T, £0Z £ S0KRK R IE NACC
FHEATHG . BPAR SRR 89 DA A2 FHEH G4 ETFR
‘LB EF, RAXAANRRE, TFEFM@WES DA K
F e ehEEF LA, il BAIGIRABEMTHFE R T,
X AANRIRE, v-TM R -y-BE T BT+ B 5509 wmhesth
DA K-F & S W B3 B £ A2E . (Dewey et al, 1997; Morgan
and Dewey, 1998)

AERERT AANTREFGE T EPRRKE, A#FTRIGEHF
ATARE. Kf, EXAANFY, FRRA% DA ZRAEAERE
HFeir 2 A B LR F R, b, EAKRABEAEARRZGT
T B st mfes) DA 69 £ ALHOE XL AAF b R LM, mbEE
Fa R KRATAEFHEAT-FE. (Morgan, etal, 1998)

EFAREPRIELER, HARS, CPP X P ATH4 6 MM
MRTHTAFEAAS% DA 24P v-THEy-BEATEIFF
GABA #6474 R 63522 9, Ld-FaTFEEA DA 35 6
UL

AT R # M dP ) GABA—T, v-THE-v-BE TR AES
b BLAT LB ST B 33 s DA 49 S MU A AL R e, XAk
FRAR X 5 1% 0 1% B 69 AN Sk B AR I TR AR S 14 4% 34 5T F B RO 69 4
#ldayir BAE SR, RE—HTFEEEENHHIRE R T,
gabapentin ( —FF4LAF R 40 ) AT A i REA ML) 3E 32 GABA
REAGAE -, B35 T B ed AR BT R Fest T R H 695 8. DALk,
X MR BT, R IFMIAT T GABA L R A A A F 657 T
FHE bR, AN, v-THEy-BETHRIFEFH GABA—T
B3], TTHH mICIM S GABA K-P &5, XFTE—ANEH
=T B AR 69 A 2 2h A vA B AT Rt T K.
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BZMIERINF LR LEFTAH &80 P AT ANES ., AM
Ay, BREMMEBEAKBYHRBEZ LEFE—FER. ERBF,
EMAE 10 RAaBHGRXIAFLE, METAETFEHEHLEZ
V&, BARKAPERE ST 150mgkg v -THE-y-BAE TEET-FH5H
F o B RAT A G RIENRA,

BT HH 15megkg T-FE, REEFAEESEFRE
BAATH, E8 6K, HMWAECMATHETFTFEZLTT —RK—K
4 15mg/kg EREHTFE. 8 XlE, BA 15mg/kg MBEARES
FE ARSI, FRERBITH. EANEAT —A5 5489
R, AT AT A BATIRE. IRNE BRI L Y
AR Rhalthey, BNEZEZ, ATFEREAT 2.5 D odad42 A
Y- E-y-BETE, SHEREHNy-THEV-BETEANES
150mg/kg BF, TTHRT-FEFEFHRLTHERGERIL, ERLT
& & XIII.

AXIT AT FREMEEZE, SR ESH 150mgkeGVG
e B A5 69 LR AT h 69 R K 8§

F 1 R #HRATHTS | HATREATHRS 2 DT | B 15 ReGRBATH35
BT dy 4 22

2.5+0.4 2 M BEIEH 0.9%NaCl Imlkg | 4.14£0.5*

2.9+0.4 B FEES GVG 150mg/kg | 2.320.6

*REHTH 1 X, p<0.05, Student &5,

HBAVEITT FT—AMRE, LAL y-THEy-BE T RF
T#-F6 NACC F DA K-PAZ T, ARy -THEy-RE
TR 5 s A RN AR K AT H A Erh ., A RDL, KAET
VAT HERAE FAEBE: 1) BAKRAMEN TR, £EAHHBI
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HiEH DG EREZRKBRATTREASH S LAF y-THE
y-B A TEF Rd T3 @mARst NACC ¥ DA K-F-&5%vh; 2) 1£
B ES T A4 E (PET), A2RBAMMEMHRHRE L, MEy-
LRy BE TR S RAETRETHERACl-ERR 4L
Bkt ®eh. 3) Al y -TH R -y-BRA TR & T#H-54 CPP
#1 R,

5 265 8

GVG M RETHFH NACC ¥ DA A H¢ %%

1. oA EBENHR

EABT, BARAETHSES., £F 1 L3idd, BEEE
oy -THEy-RAETE (75, 90, 100 & 150mg/kg ) /& 2.5 &,
#%F RET (0.4mg/ke, sc). B FHIF—NR 7 645+ (% 248),
A RHET (0.4mg/kg, sc, AR ) &XHE 21 XK. EEXBA
X, RBEFT (04mgkg, sc) F#AT 2.5, 12K 24 I\ef, -F v-
LR y-BATE (100mgkg). AFTAXEF, #ATXIEEHT
— R L, RS AEMEN BT , BISBIEATIRE, ¥ 2.0V
sEreyRig, AATIEHR (ACSF) #4TER. BARAKBAE
B, A, RE K, A, AERIR4HEE.

EH 1 L858+, ARET 80 5475, NACC + mfpst
DA RER G KL 100% (B 5A). w3 A#, DAKFHAZER
£ K2 200%. 10 BEF T K4 160 9475, DA B3| A & AKF,
o B SA i, v - O -y-8K T BT vA R AR B89 & Raw4]iX
— DA KF 85+ & . & TSmg/kg B, v-THE-y-RA TE#x R+
T# 54 DA /KR-FH HEA ¥R; TiE 90mgkg B, v-THE-y-
RATEIH] DA 975 K% 50%; &£ 100mgkg i, T X4
HERAEST DA #&. REFF 150mgkg T AL EHBRARAET
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W (MABENAART). AEREZEENRA, AMAR,
£ FEEAE (90, 100, K 150mgkg) B, ERARETX
W, V- Ay RETEKTEAAM DA KE. REMNE

( 75mg/kg )t mk DA KFEA o, % T RF T A & NACC
B g fL st DA K649 Bk LR R

A2 msdE, EMARNEAEA, ¥ TTRE NACC ¥
sk DA KF, REWERELS 18354 FFRGME (K5
A% 100%, B 5B), BEMAS 1 AP REM, HAEMR
ARETH 2.5 PR v - LR y-RAE TEE, v-THE-y-
EA TE (100mgkg) TRAMBRRE THF @RI DA KT
HAE. R, 28 RE TR 12 1 HeT v -THky-25
T8, At TTH@mpst DA KP4 & ERLMA LY 25% (B
SB). £ 240%, ERFTHMEAT 24 DXy -THEy-RE
TE e, HLmist DA KFHZESSRBAHHREMEAEL
{064 245 ( B 5B ). 5 RATMET 89 4 A8 — 2 Dewey, et al, 1997 ),
£ 25 NI TR BRA, v - AR T B RRERRE
K EShES. R, LEHBBELH v -THFEy-BRETEMNE
04T, Rt T AR Shah b AT v A EARME ) E 3.

E#H 9

2. =kl R $ RE Ti5549 CPP

2} CPP & ah ik

CPP & %4 AR HsE 4k, E—pIshed 5+ — 1 fest
G w2 R AR E A, R EFAIL (A4 0.5mm), A
Ui B FLiL 464 8 T8 % 0.5mm. FASBERT T AR Ao Ak 30 BT
FAFRRE. —AZREARBEN, FALHRLE. FA
TR RBEEY, TAKFHEELEL(2.5cm & ), FLF % 3.8cm,
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Wiy K B ARAEHIE, A RN EZNAS L. PHeYiLE
iB# (10x 14 x 36 cm ) AnvA 4K, 1884 A 5 00 &) RS 3 38 38 AF
Fot B B IR E . AL AR S B T AR, AR B
LT FE R AN B B F 63t —F 694855

GVG #5355 % CPP X ¥ ¥h

BT IRES 20 N34, £ 20 2 RAERSEH#AT. T3 A
oA DRI S, AN, SIWHWERMBIEF 5 54F, RER
BARKEGAEFEFTE4T. MEBEHAT 16 N340 8 ke
&, 148 AN (BEAZIES 0.9% Iml/ke 7K, n=10 &
), TEABK-RFT (04mgkg s.c). A4 10 Rehd. &
—RBEF Y, —FAEARBEARECTZNELRS T, H—
FAERBABERBZELLETIMETEK, BETHEANMRAE
TS AEELE, WIRFAEZETGTEAR 30 547, A
APEHIB TR ILEREAATAELCHT. REHS (£ 20 £)
AKX G, FHMAEFERT 30 504, B2 TFTLEZ—: 1) #
Ky K2) y-THE-y-RA T (18.75,37.5,75 X 150 mg/kg £
FERZEAT ). MEES EGACIHITFT, AFDHE 3 AEF
awAsh 15 447, A LT B R4 ALK, KA
BRFMEZAE PTG,

Y-ZHREN-RETEMN CPPEBEYED

R B FRAE S T IR, SHMEELTRE T 2.5 0, &
T AKRK Yy -THEy-BRATER (37.5 = 75 mgkg, BAEE
H). S HENSEHNE T 30 24P, 16 XA 4 8 ket
FHERFTER, MAMKR, $HMWANCPPEEY, A HFFIWaY
HANFTH CPP £, ieRAEEFIRFHNN,
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BHTHEARKARGBEIAMNE—ZHRIT. R, BFT (04
mg/kg, sc) HFFAE %I FLERFREFENL. T4 CPP R,
M ERN (BFT) MLEF 9.6+0.6 54k, FwiadEfextm (&
K ) L 5.4+0.6 54F. (BEXIVAXV), st& XRS5
BFTLAEHZR (F (5, 50) =21.6, p<0.001). Post hoc 2# &
T, Y-LHREAy-RETRENEH 1875 37.5 750, K
150mg/kg B, TRAHKR R+ TH 54 CPP #9R k48, miK3p
e (RXIV).

SR BIBEASHRETTRERXE (F (3, 32) =11.8,
p<0.05). Posthoc 447 B T, v-THik-y-REA TH (37.5 mgkg)
e R F P R TH599 CPP #9343 (£RXV). B8R, EME
A T5mg/kg B, yv-ZWHA-y-RATERESEFMAMES THFY
CPP #4448 (£XV).

AXIV  #KF GVG 2t 0.4mg/kg sc (-)+ T 51424
SoPh A% B AR BURL 84 R A 40 %

&b 72 e 2t X B 42 FP T E (54F)

Azt 3k Be.xt
AR/ K k2 7.420.3" 7.6+0.3
HARIRET K 9.6+0.6 5.420.6
HARIRET GVG, 18.75mg/kg’ 7.540.7% 7.540.7
HAK/RET GVG, 37.5mg/kg 6.8+1,0%* 8.2+1.0
HAR/RFT GVG, 75mg/kg 6.4:+0.3%* 8.6+0.3
EAK/RAET GVG, 150mg/kg 5.040.9%* 10.0+0.9

1 H—EARREHE—ZFRAT G FH4PHISEM.. SR AR E AR 8-10 R
KE. ARKBZE, FiAsHiEd 8 ARST THRH K, ARKD, i
AN CPP R E 4T 2.5 Joafed, 482 & KH GVG.

2 #HAKA09% 3K, Imlkg F &, sc.
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* O RESTHEAK/RE TR AAEN KD A HEAIEI 2R, p<0.05, ANOVA #=
Student-Newman-Keuls #2331,

»ORFNFREK/RETERMNBAERN KO A EKSRGLE R, p<0.0l, ANOVA #=
Student-Newman-Keuls #-3] ,

AZXV #HKF GVG 5t 0.4mg/kg sc ()-B+ T 2| A28
oAb Ax E AR R AL 44 3K AF 69 Bl

AL 7% fe st EF LRG0t E (54F)

A%t Ak Be.st
2k AR/ Fh A 2 7.3+0.3" 7.7+0.3
AR/ REFT 9.620.6' 5.440.6
Jed T/GVG, 37.5 mgkg RERE:E4) | 8.840.5 6.2+0.5
RET/IGVG, 75 mgkg BAEEH | 6.910.9* 8.1+0.9

1 H—ERREHE—FFFEF 54 HLSEM., R RE G MR 8-10 R
KR SR BB E BAEES 375 K T5mgkegGVG HAFHLE, 2.5 I E, &
REMieg 04mg/kgsc RET, B—HI9rh R — A0, i385 K, REHAT
Bhokaks® (HK/ERBest), 8RS itAT 8 Klinst,

2 KA 09% #HAK, Imlkg &, sc.

BHFDFHEA/RETRABAN KD ARG 92 R, p<0.05, ANOVA F
Student-Newman-Keuls #& )],

£ ¥ % PET &%

EFTAR B RA UC 47t B AR (C-2RR) L+,
IE ] AR AF IR (n=16) (Papio anubis, #RE 13-18kg). v
AXVIFAri#iE e, ¥ashhao ik 5 A, sTRaEmhd (4 1) A%
HAETHHTHRAFEATRLHA "C-2REEH, YUEE RS
o MR £ R, X HIE AT L KL (Dewey et al,
1998). % 28 WAEBRZTHE R "C-AH R EHET 25 I eF, R
By -CHEy-RATE (300mgkg). 5% 15—+, iX
R VART L LK KL (Deweyetal, 1992), % 2 tAshdpfeds 2
F ok C-BRRESIT 30 04, REZAETT (S F%H 03mg,
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4 0.02mg/kg). EV-THEy-BEATRB/RE TEHREMAF,
AR RE TZE) 2.5 00F, 8T v-THAy-REATE, 7
¥4 100mg/kg (% 448) X 300mgkg (F 540), EF K iEH
NC-A2FHRZ T30 4%, & FREFT (S8 03mg, #HAHES).
EAKIS F BB B A, IR BAEAR, ASM R B E R 'C-
BEARNAL. ERMEEEHGARA, FREFHMWAEEE L
TR, AN HF@EELTE Logan F iE A T HIEBE S
(Logan, etal, 1990).

H—REKkE (n=16) % FA "C-A2ARESH. F 2 Kz
REZH V-THEV-BA TR EHAFT TR oFHEHZ G
1, mB VRENESSE 2 K EHRGIL. AR E R NE £EF
MR KE (n=7, £ 148, ZAXVI) £F 2 KB40 & T3 EH
BT 30 4 T RAES (0.9%E K, Imlkg), ARRIZF ik
X £, AR THRKE (n=9) FEF 2L C-£R
RIEHA,HEZXT 240y -THhAy-BATERIEZSH . L TiEH.
A AR IS,

Je AT TR 49 (Dewey, etal, 1998), £ R KELKRAKFP,
FRILE AR FHsAAF (DV) RGN K 2 FBHE ST 7%
(ZXVIL), 8 v-THk-y-BIE T (300mg/kg, H 248) 7T
BEFERFHFHY DV bE, REFLED 18% (AXVII)., XikiE
H5MENARNERZE—HY., BREFFARR T, EZHHBIHY
Zh ¥, v - T Ey- R T BT | SRS R 4m f2h DA K
F. A, EARFT (F348)HTEZAELS y-LHAV-RET
BEAR R AR, PREFMKTEY DV b, BRMASY 12% (&
XVII)., XX —REHMGHEATHIFEA—, RNV HEHTH
BT, EOOBHNSHHY, BETTHG @IS DA KF.
HiEGERAN, v-TWHAy-RETE (100mgkg, % 4 28) T
WG RET (F 348) A3l DV RENEK. £
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E—y-THAYy-REATEANE, FHYDVIRESE | s+ AT
2B 69 XA £ FAE (9%, RXVII) BEAeG., Rem, YHTLT
&7 F A 300mg/kg (% 548) Bf, AFLEARMNFH DV ILER
E &5 TR0 £ FA (FHBRHX0E £ RME 15%), MEFEEXE,
SR8 y-LHEAy-RATERNE 2 A3 ATHF 26 3E48M
( ZXVID).

HEATEED, B y-THEAy-BREATER. RARTT. =
FHE AR R EAFLEAR N RAREE, LR EHHHT
SF4 6 R AT . B RRIE F B A 2K T IR 49 F R
FHpeh.

EAXVI R ¥ £ PET AR 54

8 =1

1 oK) 25 (LR

2 GVG (300mg/kg)

3 Rt T (0.3mg)

4 GVG (100mg/kg), BT (0.3mg)
5 GVG (300mg/kg), B+ T (0.3mg)
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AXVIL & &R T35 DV b F a9 ¥R

20 F-34 DV R e EAL (%)
1 7.16+1.2

2 18.8+3.2

3 -12.3+2.6

4 9.4542.1

5 15.1+2.8

2 F 2] 9 PR R4 R 698

e, ZMEAH, EAdBHGHHT, RARET (04
mg/kg sc) /& X 80 o4F, R¥F T NACC F DA & 100%
( BP AL A E 200% ). BT AT #AT 9B AT AR FLIREHL, 1A 0.6
K, 0.8mg/kg (sc)BE T, T4 NACC ¥ @hest DA K-F 53 &
220%#= 179% ( Di Chiara # Imperato, 1988; Imperato et al, 1986;
Brazell etal, 1990). BPMEREAA AL T, RAR, &M
HEREMR ST AL RS, RE, EARMNGKEF, F3)
MRABEALARETY, BETHBTHE NACC F @5k DA K
FH & 90%. X —# RZHNATHHIEAT—E ). AITHIHER
T, KBEARET TH AR EMRE T HM” 2T RBT W
5% (Damsmaetal, 1989).

EFHMNA v-THEy-BETEREFOER, RMNAN, £
EHRARFTRALEAHY T, v-OHFEy-BETRTHE
RIS BE THF 49 NACC F DA KP4 &. X2
GVG #E AWM EARIRE., BETTR@IiEs) DA K-FRGHL
200%; TRy -THEE-y-BIETEAEHD 75me/kg BF, v-THE
V-BIETERA I, v-THEy-BRETEMNEH 90mgke
BF, BT AT S0% R R. ERMATARSGEAIARSHZ
(100 #F 150mg/kg) B, v-THE-y-BREATEHRTEZEHRRES
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T %% 65 NACC ¥ @t st DA KFHH &, sbaiT, KA LLEIER,
SMES y-OHEREy-RAE T (300mg/ke, BEAREST) TIET
+ B #5545 NACC ¥ DA RF & Fm Y 25% (Dewey et al,
1998). K, AEMK B¢ GVG #4TR A E, T FA2 E X
#4342 % (Morgan #= Dewey, 1998). %ok, XEHER
7, BB ENBELFEFE NACC ¥ DA KPFHNHGHHLE
GVG | B TAURSM T AT M g R & (2o T-FB, BFT),
FARH T PR 69 2 FE R R E.

YATHIR S — A, v - A y- R T B Bk S A
BRI . BES AT R AT K sk DA RE SRR X. H
4=, 75mg/kg #97 Fxt ek DA K-FFfeRE T 549 DA KFH
EAAK., RP, BHNEH 9Omgkg B, v-THE-y-RAEATE
o {2 a8 DA K. 1% DA KPR 50%; By -TH & -y-RA
TEA B4 100mgkg i, THBRARET THHER, Bk, ALK,
st RoE T R T F BifF 69 NACC ¥ DA /K-FF & &4 7) B4R #)
35, BT v-OUHEy-RA TETAS I DA RE IR, 4
& N B GABA Figk., X5 27 GABA b fediiR &
VA MK NACC F DA K- #9338 2 — 3.

EAVHEMNFTA v - T y-BE T8 Fe T F B #4769 TAERE
ATV E, 2 TARARET TERMEAE 21 XAFHHT, v-TH
R oy-BE TEA RF TiHF 4 NACC ¥ DA K-F & A H &Ry
Bf M itAE, AT RETZE 2.5 4T 100mgkg 45 v -TH
Ey-BATHE, v-THEYV-AEATRITZSHRESHT
NACC ¥+ DA K-F &4 5. hd, SHFLARZAT 120 FLTH
— vy -THEy-BRETENZN, B TTH @RI DA KRS
25 25%.
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BERFETABMZA 24 N FTR—HFH v-THEy-R
AT, v-THEAN-RIETEMNEETTHEFH NACC ¥ DA
KFHHAZHEE A, RAR, KRNGBERFFITHIER T,
HRERE v-THEy-RBETEERENF X, IFELES GABA-T
sl P BB R E, LA RS THS4 NACC ¥ DA
K8 F F A CPP REL & A 374 F K IR K BOK,

B EANE JEE] GABA-T 896 Mg ., v-THE-y-RIETE
Fembd £ RE b 49 F B, 3T GABA Z O 49 Hr 4 aFE] L 24 B AR SRR
Hi ey LA R BUE 69 R RS W R A, X HIEE BTSN
BET. AT R T, GABA-T A5 £ P oL F¥ R
AH34KR, My-THEYy-RETHRAERTOFEREHH 16 8.
ok, ¥ ey GABA KPFAESHE T v-THE-y-BRETHRZ
J& 24 N ZEF AR (Jung, et al, 1977). &F—%—F)
FH v -THA-y-BAETE 24 ) 6F W F 349 GABA K FFE,
MARE TR MUZ G HTAER — 8 SR EFHRL, XK
#Z AR — B R R F R T RAZE ) GABA-fRH #4135
H AR 2 GABA KPR ., LA, 4ESHESH
Y-THRy-BAETER 24 Il E42M GABA KFMAREFW S
BY, ZE4F AR P66 o i B R A AR sk SR E#
FRTHET .. RS, TUARBEFE], £ 24 ) arehid42 ¥, GABA
ZHR LA GABA 25T, AMANIE GABA A4 FHKL
A IR B AEAT T X — R DLeYIEIE,

EAFFRF, BAVEE, SAREAK/AF THRMTELE—TE
@ CPP B, BRIV LER ML LR ZA—BE. KATH)
R BT, BRET (0.1-1.2mg/kg sc) T £ Sprague-Dawley
KR F &= 42 CPP & A # % 4% #i ( Fudala et al, 1985; Fudala #=
Iwamoto, 1986). HATEARL RN, Lewis KK ( Mk F344 X
) TE 10 KBS ZESREFTARIE CPP LA (Horan et al,
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1997). R, MiTey—BREZ«~, EBE. FEEZHHHT,
Rt TN Best AR5l A2 CPP R A (Clarke & Fibiger,
1987). Bk, FAALkR, BETiHF4 CPP TiEF BIRH4Y,
BRAM TR X — 25 B 5| A M AT R F 128 RE) 4 & o4 ezt
X—FRRARK. AARTHREVAEEFTTHESH CPP AR
5 RE T T 2T BUBIsh AT A 7 2 JE &) BOR X — A A —2 4.

WL E ) CPP RN, X —HEHAREFTT v-THAy-BAT
BRT VAFELBT B T ey i T A M AL, CPP #iBFH BB, B
EHERE 18.75mgkg, v-THAV-RETERMTHBRRESELT
#HF4 CPP Rt RiL, BNHBRELR T, Av-THELy-&
A TEHNEH 75mg/keg w3k 37.5mg/kg B, v-THt-y-RE TE
LB R& T CPP R AL 69 HAF. A TR FHIE, B FE57 R
JEERE) v - T R-y-RATEANETAHAE B EF 250-500mg (7
TR AF B A 2-4g/ K ), BREMRTAFHIFHTABEAE.

Y- B -y-B AR TEX T THF4 CPP #9% AR KT
EC A FAEARBEIREHEA X, ELBNIAAT S T o9 AP
H, BIRER y-THEy-BRAETE (75-300mg/kg, MBAIES)
RF%E CPP RARERE (Dewey et al, 1998). mH, IRKT4HE
vy - A -y-RATHRARFRCILREDH R ERREE TAE
AAALGYHER, BAY-THEAy-AREATRYANZTESE
300mg/kg A, 475 RaFR MR A% R IE BH 4T 4 & 4 FLET ( Dewey et al,
1998).

KRG, LERIER, v-THEy-R2ATEFREEAREIHE
B, BT RMEy-THREAy-BETEREFEH BT R H
A% BT AE R X JEIR ( Takada #2 Yanagita, 1997). BEit, HHESEF
o AR AT IR R B A (o £ VB, RIEBR) TE, v-LHE
V-BRETEALFRER, CRFEREFHNRESRE,
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Y - T A y-BE T BT RE T 514285 CPP REL & 347469 #)
35, UAMEEASRE TEEEBNAN Y. XEHER T,
V- Ey-BETERRT B RS) 4 EER RE T ERFEE MR
MU BLER AT, AN, KMYLEREF, MABRETT =
£ 45 CPP REMEEAMGITE v-LHEy-RATERANE, M
¥ CPP R RAFANRTE H| E 8 1/4. X —4 R 5 RANIIFT 69 238
A&, RAMATHEIER T, TEARKRSHN T v-THEy-
BAETERA IR TFE 344 CPP k434, mAZXAMUNE
(Dewey etal, 1998). *tiX— X 3| iZ ol #, BATHRHT.
BAAy-THEy-RETHRTHIERAEFT CPP LE A, LR
TFTENYOEEFERGECRANELE, v-THEy-BET
BR =T 3 Shdh*t & o 6 R RATH .

B, BMNOBERT, Hyv-THEy-BETRSRETTH
IE ) UM S ARARAE B GG FRLBT AR PLAR, v - T R y- R A T B A =T
Rt THBRBEG LR F & 4ok K. BE, LFTRREG R G
¥ 150mg/kg BF, v-TMHE-y-BREATERAEMNXE A —-REFHR
BR A (RAXV), £18, st (BET) MIEF 5.0+0.9
o-4F, mAEERA (HK) MAEF 10.0+0.9 H4F. X HIE B R,
THAE—HTARE, B FX—EOEA, v-THEAy-8AT
RESH SN TEARF TAE. XALF R THESRK
it & L3 ARREBR B, J2H ARG KRN K256 7] Bk
HaE, X dEdIFSA F L.

ATHAMT CPP AKX T, BMNABBEIHFATER, £
CPPBX Y, WA ELFRGF4 TN, CHITENESH
F—AMMEBEZTRETTHIHRE, ER2ABF—ANTEES
KB, wRIDEEAFEFLNES T, BEABATE LA
TTRAEBKRRMIRE, KRN TARE LI, IHOFERET T
Bl BB ERBY, MEBEERFLNOEHT, B THRFHHZ
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{5 ( Gardner, 1997). #A3L, AMEXIAR X, ShdE ESmTMmey
BIRABR BT VAMBRE A 5T Y R RATH., ERRE, ALY
ZRAFHEY. XRFHRZFEATENEFL R TRAIEREFT
MR IR mERARFLFHERR. 47, LHHhBARE
EXLETZ PR, 2547 CPP R, PR ERFIILES
B, Blb, 5Bt X G TR ZECHER XGEHFR L.

X RIRKEGEN, BAAMNCE:, BRTHHEEAEUN, £
Myt B EAENF IR E AR K AR (Jarvik B
Henningfield, 1988). ¥% Lk, AKALLRIiEE, EXRFHE
FEHEY, RELASMANEREARAGRELT, TAEHRERE
4&_ ( Childress et al, 1986a, b; Childress et al, 1988; Ehrman et al,
1992; O’Brien et al, 1992; Wikler, 1965). E b, iX s ¥ 32 8 7,
BT v - O A y- B T BT FRBT B T 5569 CPP R AL 9 R 34,
By - R -y-RAETERTAMARETHBRLERNERITAH. A
My v - DM B -y- R T B 3 AR e A A5 R AR 6 A 4TS AT
LRAME, KB —F R, v-THEA-RATERAENB
RE T CPP R LM AE ERAME, feBEdst SR EIBA %
IR K R AT BT REF T B2,

BEMAER KL FIF2]4) PET 48 R 5L A 3 #5428
FE| g FAR—B N, XL RET, UC-ARHR L5 Bk
DA RE & F 5 F B KA (Dewey, etal, 1993; Seeman, et
al, 1989)., E4=% 3 A FATAMHE T (RXVI), AsT
RETEAE, 3 DV ikEAast TAKAERFE TR, IAHTHR
T AFRERRGRKE LR, HbF A GBR-12909 ( Dewey,
etal, 1993) AR EFE# (Dewey, etal, 1993) MFFH) ¢4 Fr
. EARARFTH 2.5 EFegat4Z, A 100mgkg # 4 v -2
WRy-RATRHIATLE, TEE—5F 1 A5h4htn L8+
¥)DVibFE (ZXVI). R, S yv-THEy-RETERGF S
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#m %] 300mg/kg B, ¥ DV wEAZELE 2 Azt —5 4
18, XBHEIEE T, BENEY v-THFRAy-BEATHRT ST
DA RE &K, XFERAS BE T F A2 TR DA REH
HE&FEAaE, RERGHE v-THEv-BE TEFT =465 DA K
B AR AR BF TH & DA #kh. BNARETFARE
XFFXBHE, PEOBIGSHIY T, KREN T v- T E-y-
BE T BT F B e st DA R KA H 69 FE1K.,

tikEH A PET 6% 5 CPP #IELSA KRBT, NACC —4&
DA RE M MmETURS FELBBME R mE, Hh, Xukd
EEHMETFEGBIBLESRREE T, SHEFTAOERBBIANAE
RS LAY 238 AR, AERARRNBERARRNA R DA
&5 PET A, B R VAHER TR TRARAEMAA KM, K,
WFEATHAEF PET $AEAFEHE 7, AHEH 100mgke i,
Y - LW R ~y- 8K T B 7T X2 BT & T #F49 NACC F DA K
P& FH, MAEHA TS5mgkg BRI ALK, MR, v-THEy-£
ETEHRANERE 18.75mgkg B, BT ERLEHMRREETTHESY
CPP &9 %1548, {2 R CPP 493K F48 0 & £ 75mg/kg #97) &.

ATRAMENMBERELIGNE-R ALK, KNHFTHZy-
TR -yv-RETERRAENZTH 18.75mgkg W B+ Ti5F 8
NACC ¥ DA K-F &4 & = £ AEATH e, sk, EmTFE T,
REARMMR, BP: HEFH 300mgkg ¢4 v - T A -y- B T BT
F 7T F B #5749 NACC F DA K-F &5+ 5 1K 25%, @ 150mg/kg
7 R T AW RT FEE 569 CPP 89 £ A5 F=3K1F (Dewey,
etal, 1997; 1998).

BdgAtk, XBHPIEET, EVAAFF TR, LIFE44
AR MR, Ak, BHYR R EFHYHRIULE NACC £45. @
A ERIRARE ) DA L, THREFHE—FZFLHERBRM
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MEFEE, AL, LHRENE, B TERGESLTIARERA
R NACC vAsh g R 3R 4) DA K-F, X8k RIR GBI AMIKR., LOKRIK
Fedf et B R % (Hurd, etal, 1997; Dewey, etal, 1997; Di Chiara
#= Imperato, 1988; Marshall, et al, 1997). .k, & DA vA#h
MEEHZBERELTREFLSNEBRAA T RELEHEA. 4
de, 82 DA v 5-% & 118 ARG K B A5 T HR#FFt T £ E ¢ CPP
X _EL (Sora, et al, 1998; Rocha, et al, 1998 ), W H, B.4ndo
5-HT. ZBui2sk. k. FARBRENZHBFREN S QIR
T T AR A 6T BUR Ao 69 3 L A A ( Bardo, 1998; Gardner.,
1997). CE¥ALR, XEHWR T, v-THity-RATERTHIT
B NACC vA3FRIRA 49 DA KF w4 T-FEAARE T
M. 5B, v-THEy-RATRLFSIWH L ECAZET,
AP ZE R XA HEAT DA, REALI#AL THHRES
B B A, BRI EAE#ATR TR, AIRE v -TH A y-
BETHESAECHRZEFNZ ERE.

SR, BATCRIEE, ¥ A kFHE GABA TARIBFHA
SCH 50911 #ATFA4L 22, T TAHR v - T A -y- B A TEETMA
. ST -FEEF4 NACC F DA KFHSHHATH 58948 H
(Bolser etal, 1995), 7 SCH 50911 £ %4k Fl ot H RB HF T
DA K¥. Et, &2K%A, v-ZHEy-REATHRTEIAS
GABA K-F @il R RE To4ER, X4k f X #)i% T GABAg %1k,
XE5AATATFR 09 83B 2 — 88y, ABHEREF, BREATH
( —#FiL 3549 GABAR #3071 ) (Bowery #= Pratt, 1992; Kerr et
al, 1990) EZHANBRERXF, TESHFREH 0 R HHEA
"k dn 4 69 CPP R EL (Tsuji et al, 1995). sbdl, % %otibid
FARERBTERTH G, A RELE N KiT 2+ 5 55T FH &
E 31 A (Robertsetal, 1996, 1997).
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ANV A 493, v-THERy-BRIETETHB RS THHY
FefTHAER, LR B RERAMAEARAAGT FEGE, Rk
Bl -5, RAABERERBEAEGBEFEME, RH 2B
RF T R GARME, I TeRMRAET 6. HFAT/UANEA.
Bk, v-THEy-BETE VC-TF H 2 il 5 6B 8 IH
¥, "CTFRE—MEHAR, FROLBEEETAEEFERR
KEEmPHFH NACC 449 DA KFE. ik, v-TWHEv-RET
B E BV RZ T4 XA T HE ( Grant #= Heel, 1991;
Porter #= Meldrum, 1998), @ /o T 2@ iTATIE P 695K 49,
RE, V-UHEAy-RAETRSSFMAKREEF RLEER (Grant
#= Heel, 1991; Porter = Meldrum, 1998), B M R4 iX sk B
A FHFRTHEA .

NACC #) K J i e BATE B B ARG # R 2T, 4EFT
HeyFRatRE TR ER KRG DX, Bb, RAGH5AT
@35 T M SRR A B i, Marshall A (1995) EL424E 5,
Fod T B F Hdgm NACC Aol kAT 4 DAME, HEMNA DT
BN AARELE T, v- TR y-RETEBRET X HANRXHRA
¥ EF W e 1K DA JRE (Dewey, etal, 1997), iXik R K E AR
et —F EHFEA XK, IS ELEY. FHREANGE
TR EPATIFR M Sh e LagsE X,

shsh, X—EFREBERLRELET —ABHFGT 2, UMER
MAEBERKEFARKE T 2hee AT X IR A7 2235 Z 16
b EARIE R A EEGANEAER .

FAV L AREAT T Rk, X LRI H I A
AFIE, Bp: WREFRE A FHNERILE. L5 KR
RGP EZBIMLE L E/ER . Sk o4k, HMA8R
AFRWED, BdFX—ARY., 2ERTEAIEGREG LN
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AEEIAIR, BATT VAL Rl — A 4Tt B SRALAL KA ( LR
FE. BET. H5EH. HRESAZR. BIEHAMR) a7
Mok, BPAE A — kel Av 22 8 R RE 69 R A BT AR K — 4
FHEL K A R B R Rk, (2RARTTRE, Ay RIERE A
B, b e AR e e B ARl oh bt AR K 694 2 i R G RAZ MK
FmEF T, —HZMEAMEREY., THIX—E, RN
Bk BT e R, Bitstat B —AEE R, miXERAR
W — R EFHNZEA. BMEARFT. TFE. BLEMA
5. EiEA Y O Ey-RATHATRFALER, KEATETMIL
Kot &I RBE RITFH LA K.

%34 10

GVG BB % w556 NACC ¥ DA K EAZHH¥rh

s, KMNE 68 RAwBHHRAT L, BFLT v-&
R -y-BAETE (GVG) s BLESMRFMIEF 4 NACC F DA R
R B, ST HPBEREH, FEH 1.25mgkg BIEE
#, A& 2.5mgkg BESiES. &RNEFED], E4&A 2.5mgkg BLE
FRE k100 4T B, BLEBR RT3 NACC F @miesh DA K
L, FEAeE A AL E 2500%; wREA 1.25me/kg B, F &
A2 /5 H E &L E 1500% (B 6). A BLEMARFT AR 200 54 A
5, DA © 3| L& KF,

Gy - Ay-BRATHESEABLEAETBRZINEZAN, v-
T3 B y- R T BT A BRI 8 DA 89 A&, 2B 7 AT
FEF)FH 300mg/kg i, v-THE-y-BRATERTIHH DA HHS
24 38%, m AR FH 600mgkg BF, % DA 9 5H % 58%.
AR R T, v - A y-RE TR TH GREARTRITI LN
NACC ¥+ @mpesh % CBREN A .
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B, BRI EEHEFEZFED, BRFT. TEFEAMAMK
BB NACC + DA KFELWFEBHFN: BLEAKR T
(2500% ) >+T & B (450%)> R F T (90%), X5 B FBIK&F 5
& NACC + DA RAEWNAZHATHEH v -TH R -y-RE T A
R A F BT ZARF AT,

E#EH) 11

GVG 2 T8 i 5 4) NACC ¥ DA KX+ # FHH¥4h

e, KME 6-8 RAWBHIHRAIALT L, LT v-T
W y-BA TR (GVG) *F LEFF4) NACC Y EBRAR
LEFoh. eToHhihTEE, FEH 1.0gkg BEEZMN. ARAT
BE 125 4Pl B, TEETH & NACC F@fesh DA RE, #A 54
JE A A& A E 200%.

Yy - T A -y-R AT B A F F 345 300mg/kg B, € T4
DA ## &4 50% (B 8). ®mA, LA &H 100mgkeg 8, £ A
MAHH KR, v-CHEy-BATERTHEH A HRIGETF S
ERIRENG D FAEREWHR, FFFAZER 40% (FIBEIEH
BF), XEHIERF, v-THREy-BETERTHH BRI ALY
NACC ¥ smfest % SRR E 69 5.

L4 12

GVG 3T F B /##% B %5 ¢ NACC F DA KEH FHe¥4A

A, AR T AR T-FE/AEER (Rsf) 28E,
Y- TR -y-BEATE (GVG) #F Nac ¥ DA REWFH G 6%
we . ) AR F-2EME Sprague-Dawley X &, (Taconic R ) #4T77
R BEITFR, F FAI S3#i8 (Morgan 5 Dewey, 1998).
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T B R —FF % CEFRBATR RN, A F T A 20mg/kg BAZIE
5, n=6-8; HBERERE—FHEHZECBREARN, RANETH
0.5mg/kg MEAZES, n=6-8. A T EHRE FTART-FE/EEEHIK
LA R BB (n=6-8), AFT & SHLELE—F—F eyt
FARE A AR R &, LR ATER, Aixa 60 o4 E, T
1Empest DA HIBEF 5, FHEELHHIRLA L 380%. 120
S4FVA G DA @B R K KT, AR, A HEEE 60 540G, &
B R Nac F DA KPR E 70%, 140 4547l G 8 | B AR 45K
F. Rdm, HBEAEAR, A 180 54T vAE, AT HH4p1E Nac
F DA &4 1000%# 7+ &, 2|50 5 200 5405 R = B R K
KPE (B9 AMETFREBEATFEIEELEE, X—HHARR
& L% (P>0.001).

FEAF B A R, XA R FE AR R Rk
AZIAE Nac ¥ DA 58918 E L, LRINEDAA G EHEAR
B A& TR 6B L, AR A R, A —F &S ART AT
R 60 547 VA G FF A — DA KPR KRIGH. Af, BEEHEA
it, XRBAASHEFTOHT AR TEREAEFERE S E
3 4l kB, sbsh, HSREBERAEFERIEL, DEIEAKMELE
AR agRT ], XEHERET, SEREAF—F S48, ¥
At LERAE R B, AR E K,

EB BT KA F &, v-OHEEy-RETHRTTONK
BA-F SR F AN R B, AR MZ AT 2.5 A
BT shdy y - T Ey-BETE (300mg/kg, BAEES ), FHHi)
# 180 94FPVAE, Nac ¥ DA # 5% 500% (B 9), X—HFH 5
B4R R T B SR E AR A T B S B A
EE£3., (=% P {45 # P>0.05, P>0.001, P>0.001). A vy-
L y-BEA THRMA R ERFOHEME S HE LA, £UT
A A T F B (380% ) Ao is B (70% ) B AT IRAT 4G BB B .
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By - O A y- B T B E A SE 6 3T K)s LK PR P AT
FH PRI, v - TR -y- R T BT X — B &4 B T & 2P
EABR., EESy-THEAy- B TRIFMERITT FR/EE
B f)# S, £ 180 54 A, Nac # DA 23| —R&HRAE, X5 A
FRARAEABER v-LHEy-BREATEROGSIH T AR ER
B EL % —1%84,

ABIAERET, v-OHEAy-BATRTHBLRIHTFE/
o - B A R % AR89 Nac F DA 89t Bl 5. 5 RNV AET 695
REbA R, X—#REETT v-LHEAV-RETHRESLST S &5
MR e A U,

L E BT RT, SFHRATT GABA-GE R LW A AT

e IF F e IR, X A dh QLIEAY Z AN . ARERMALA A L TBA.
RETREE A, EmeAsmkit, v-LHEy-RBATRTIHS
GABA-T #474], A58 3 mest GABA K-F&4 &, EN
AT —HERATFEFR. BRET. #ER. LASKTH. LR
I8 44 A 2L G My Ao T 6906 7T R

BrvA, BABAMNMGET 2] 8 AT4H LA B2 KL AL E T8
EFRHX, 2R T ERRZGABTAZTIRD], TAH4HE e
Fe E LRI X, T RhERLAGHFAP;, mE, KA
EAET, KA X #t—F Sl il R Q44 T @A RE R
FlERGAETEA.
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