Journal of Food and Drug Analysis

1994

2(4) © 281-287 w5
BE Ak My N B W AT Z#3T B AR Bl
fRaE BFER ErE RS
CIRVALZ LS PN -8 STy S & 6T 82 e s e )
ME RYARSIE LA
W
A B AR ) 0% & A7 HAT (microdialysis) B2 A & 20& A8 & A7 1& , (AR AP kAR T 1 Bl &l = 49

HHT#(1.5 mg/ke, 3.0 mg/kg)Z &, KGR AR B LT BmPFCO)Y &F4Td & % €Aty 214
R EERER AT FAmaT AP $CREAEK039T0.06 nM: AT HFE&RZ
B RESHTMREAHTH, — g ENRTTFRASECEREAVAEATSEA LI ER
KgERHEZHHEBRAETH , 4—85

[ =

= s TAEH MBI EFMH, S CREARSE SIS AK
4165 1187 15.0% & & & 2 41652141 £20.3%; & #T & ik 5 K LAY ’5‘5'])530.20i0.08 M A&

0.60E0.08 (M, 817 F FThk 938 M B E K33+ 5%, BT E B BRI mPFCR TR &
Mk SR A A1.8410.61%4.0050.94 (M, BIsmZ 0K T FHTk T 7 2mPFC % &
AR L, 2R TMMME, AMPFCE TR ER S CRRE LT o — Rk FHR M
W, A0 ] 1% 35 0.976, ok — B R T Bl b, A e B0 KT IRT T AE T VAR RERE B dh M A
FBIRPOENEE, TR HAT A AR AL, LA RZ EW oA,

Y75 o th

N

HH

repinephrine). %Eﬂﬁ(dopamine) R ML 5f 71 %

Al = (serotonine) B (reuptake ) FE8H , BRI T N5 I

AT EEY)E B2 e S S TE RS, A s

ey F R & B R R BRG], ST S Rt L U L S 2R ] e o JRH B 2o A

R FHARRL R BRI S T A& FEM | v e 58 TS B Y B o KR B 532 0 o R i A S B

YRR RERE E R — PR B IR T MR T EEH (H SRR s | R s R A0 2 el s

] P A i e Y %f@ (HEH HF R IE Y & B b % R i o R IR AR -2, (RS
TR, s vl HE L@fi’\ﬁf‘n&é}h%%ﬁ HERAT Mot B B S AL R RS L IF

HilE, HEA I, AT 1 ER BB 4R LA ] AR 26 EEURZ ) 5740 o B DU B . w%%ﬂﬁ

i 7T R e A &%ﬁ@ﬁﬁmzﬁﬁ’{ﬁl«l}imxﬁﬁﬂ #5 R (nigrostriatal system). B 38 5 # (meso-

AT, T8 5 i A e E Es e N B AR AR 1 A limbic system). F1 78 & #fL(mesocortical system).

FEEE, Fe i B s 2F SR # (tuberoinfundibular system).

dr AR SR EEE A B ARl B A Al rhrbg ik eb B B A B RS H AR ER s Bl g [ ES KR

RS S Bl B 1 H ﬁ*”]bfﬁﬁﬁjs%fﬁ@f Be ciC i T R A B Y R 8, HURE P B & 5 R S (meso-

%ﬁmﬁ@%ﬁﬁﬁ%%’Hﬁ’@ﬁ%%ﬁm%ﬁ?é}hﬂmf’}’n Hink:ER] corticolimbic system)3a AJ e 5t 2 B o & A IR 48 |

IR S B e S B B, e SR SRR AE H AR RS R Bl B2 Y RS 1S HP & 5 ST 0 M B Y EC TR AE ventral

FEAE H 7, I B R e ﬁ?f ----- b i 2R i A% teemental area (A10), ££ F§ medial forebrain bu-

(monoaminergic nerve) A BH T (E & IR 3 (no-

ndle ¥ ¥/ % nucleus accumbens, olfactory tube-

Corr

espondence to © Wynn HT Pan Accepted for Publication .

281

Sep. 7, 1994



Journal of Food and Drug Analysis. 1994, 2(4)

rcle. amygdala & septal nucleus.

B E R IR TR
BRI RS A TORTIY 7, 72 50 31 B 2 1

& Allcingulate

eyrus. entorhinal cortex & prefrontal cortex. & 75

R E H g e (F A
FCRR R B A
iy A A R E SRt s D 2
15 1 22 o Ao s AN B
7, o SRR A T A s | 2 S

53 it
s

22, HAAR S [ %

=353
5 | RO i P
mPFC)%
ey

A

R s
SRS A

Tgm

R

mPFC ] g v

FEE Bl L

et AR ErHE .

%géjﬂc:ﬂ@

FARR Y AL

b

.-

5

{2 ﬁ%{i?%%ﬂ%‘i %%*3’ 8%

nu%’J

EERI=YiSEikY)

B"ﬁﬁf‘aﬁ%%% A

(ZH=3i

.ﬁﬁﬁfi%ﬂﬂﬁlé’
f%ﬂﬁ ECEIHY

HiS B RE T

)\K?

Téﬁﬁﬂ%‘*’*mﬁﬁ 4 f . I:JB----fL '-?"'I?ﬁﬂﬁﬂ

Yk {ztéf‘) /i‘*

" ;m

HE

JERT A
AT ﬁrﬁ f

H?LCJ‘*EC‘D) Eéﬂé%’ﬁjﬁffﬁ

@”ﬁﬂ; ‘5& (‘Fﬁ.

mance Lic

.ﬁ"\?

UV)HHEI AT,

1

1

i 54

22 e
&HPL( UVE

IR

- §d
= H}Lj ﬁfﬁ% R . ANl
1“’51

15’11 %fi

s

TR 4
) LA,

e it
IRA~a] AR, ["'3%9%%%@@%?&%Eﬂﬁﬂ:ﬁﬁ
k=g
ERwbani-l
jidNIsg

B, A
':kE:g”z’

A%
K & SR AHIE,

e i

@2%

SRl 4w
08 B SR 3 A TR —
WA G R AN E BTk A
A, oAt B E R
EFTEEMEE L aUEEL, ?ﬁim{ﬂmﬁﬁ’“

) —1[&
R A

H

ey

;Eif)zua
é‘"’"ﬁjz,f'

*’1‘

Ry R &

B A, (ELIAERER
E BRI  BE

B3
Eavani
7};% (6,

FRHETHE I T 4] e

i

%ﬁﬂ’]

E’f

H I H

ﬂiaﬁiﬁm

iq

F 32

TR

“ﬂjﬁﬁﬁ‘%%&@

Emfﬂ

) Rk

mn

—_—

VAL

| H e

ﬁﬂmmﬁm*ﬁaﬁmﬁf AEHNE
%ﬁb% Wfﬁ“f]ﬂw ﬁffﬁ

i fi‘?? R

AFAML TAE

JWIE R

, Hgr
Y il
A’E
%

’FH

%’Eéfjﬁ‘i%&

‘?}rﬁﬁ’ﬁﬁd?&“&}“ixw&#ﬁ
S #(High Performance Li-
quid C‘hz‘imxat{}graphy;I:lu,tmi,hu”zzzml Detector;

.- e
R e
B @ &) 7 J )f 5

@%@%‘Mmﬁ% ﬂﬁfﬂﬂ*& """" ﬁﬁ{;}
-??ﬁﬁmfffﬁﬁ’iﬁﬁ Al HPLC/ECD

i 5, B4 W) “}*if + WJ H zia

282

P P S AT,

T‘wﬁiﬁgfﬁfﬁ ) T2 F BRI R BT R Pm-ﬂ
£ AR Y E I LA Y E R S A
mﬁﬁfﬁ MY, B ST ] S iERIAE A B8 B I E0
{7, JRENF A B BB ST Y E B LBz, iz
S Y & A AN & /1 778 ) 18 86 1 B 1 E
(Perfusate), & T 75 #8 8/NY & B 2 A LT,
B EG, S E g BFHSRE
Ba (PEEA) MRBRE R (ASEERN ) 8%, B
15 H TR 5 58 B HE 9 e ARl P ...ufészﬁff*%f
BB AT HZ (Dialysate)o £ H 4 B Afr g i ¢
R AL, Bl AT HERIEZ Y E ek s iR

TE LI 3 A AT S 8 A v g oE] %E IS
e S I E R SRS B Z (In vitro
recovery), Bl B] S8 FS a2 s B iR B L i B R
BE AR AT 3 B 19924 K2 19944 FH Justice &
Pan#/\ﬂﬁhﬂﬁ 78 N A IE i (in vivo recovery)!'Y:
P20 el RS PN R Y B R S J*yfi@.m’f‘ﬁ
156 SR RE I REETRREN7 S e A T s

LT E B ﬁﬁ%mﬁrﬁ&m EHF_I
REA R AR R N EIRE S, BN AT
Ch ] g ) VR R ?ﬁ%ﬂ%%WE@Eﬁ = RIA —
N ECBI AR B (B2 98 AN B E #h48 7‘}%@&3
SEAE RS %f/ﬂﬂ ?it’f a] & T 1’*‘?

J3 LA HE#YImPFCEH R

B n], kR J?:i *f ] %f? Y R % ?ﬁﬁ fff:
AR

Nu.

"‘-u_

M 1F

=353

#

A

1 HI %—ﬁ

e

ME X

o B P k&
drate) ¥ H Riedel-deHaen (..hzm_):-pc)LSee 7€ % -
A% (dopamine hydrochloride) & ‘iodium l-octa-
nesulfonate (SOS)#E £

acid. calcium  chloride. ethylenediaminetetraacetic

N T ascorbic

#2184 Sigma 7

actd disodium salt. glucose. magnesium chloride,

potassium chloride.sodium acetate.sodium chlo-

ride. triethylamineH!i# F

Jiipaza : dummtrli

Naca!ai Tef@;qaief Kyoto,
1% f B Lab-

.methanol

AT X

Fﬁéjjfwﬂ __________ fb‘f’*fﬁé?’ﬂ f&li)\




Journal of Food and Drug Analysis. 1994, 2(4)

rats), 8% 8 R HIFE250-35023 5702 [,
ENEAH e AR

AR B ek v o0 B 2 B R R FEAE I A oy 4]
M 8 (e B R, SRR R (H AR A 3
FTHPLC/ECD & B H ISCOZY 8] B pump (Mode
260D); Bioanalytical SystemZ\ &) B (L2 {H Hl 25
(LC-4C) K Linear 5 8k 25 (Model 1202); @ AT &
¥ B ODS Hypersil Ciw 5 um 100X 2. 1mm (He-
wlett-Packard, # 799160D-552), L{E&E 5 M i Bio-
analytical SystemZY &) BB FBL BER(MF1000): #
{LELLERF0.75V 225 S5 M2 Bioanalytical Sy-
stem 7y A HY Ag/AgCl electrode (Model MW
2021): AL HF R (retention time)f4.097 8% ;

EH AR PR 55 3.0pe. 75 50 A R4 7 A2 E1HH (mobile
phase)#H /& FX 77 7% sodium dihydrogen phosphate

-

50mM sodium l-octanesulfonate 2.6mM ethy-
lenediaminetetraacetic acid disodium 0.27mM.
triethylamine 5.0mM.methanol 15%.pH # £ 7£

5.75 FE 20.3ml/min.
oy A g 02 R (e80T (3 A B HPLC/ UV
=g 1= ISCO 75 8 B pump (Model 100D); LDC
Analytiacl 23 &) B %2 7+ ¢ 15 # g% (model Spec-
tromonitor 3200) LA & Linear E}J 50 Bk =5 (Model
1202); LLHF 65 A 0 g A B FE R BAT3E THYODS
Nucleosil CWEFES um 150X 2.0mm: LM E 534
ek 14 77 1] B #h #H #H BX B 47 sodium dihydrogen
phosphate S0mM. triethylamine 5.0mM. acetonit-
rile }7“‘2; muham)! 10% . pHFEFFIES.6, TLER TS0,
PR IRF R £ 7997 8 (e Ak R I

£36.Ing,
GERET

RSP R A B EEE 7RSS, B
R P B A2 OF = [ Spectrum Medical Industries
Inc. 2y 7] #E 5 N 1S0mm, 74 18220mm, 77 F = E?’J
HE b Bi% cut of) F56000:8 rﬂ

OSSN
’Ffﬁrf L %51( H}J M 5 & 1t E B Polymicro

£ 100mm, N1E40

mm EfJ 'H%{,d silica mhm,g &5 M IR R B (active
Bdmm, B G, SRETE i‘;‘ﬁ; ;g F1.omigtE
(Hdmz on Model 1001y, R EEH A B &8
#& (atrificial cerebrospinal fluid, %]ﬁ aCSF, #H 5

A% 77 B sodium chloride 149mM; potassium chlo-

i

ride 2.8mM: calcaum  chlonde 1.2mM:; mag-
nesium chloride 1.2mM; ascrnic acid 0.25mM:;D
(—)glucose 5.4mM; pHﬁM ;:;x;.'f%*J{E? 2~74.7H )&

1T AE VE (perfusate) £% £ & 7E 5 B 3 (Harvard

283

mode’l 55- ”%’?06' Uiﬁ’%*ﬁ 23 /z l/min, ﬂ%)\” """ - ’%‘

tubeff %flr {::w;

() EEA TR P

”ﬁi%m*ﬁﬁ(dm ysdte)

B Eahv) e LI T %TJK”T“*‘W %ZML@ chloral

hydrate) 400 mg/ keIl B8 % , F3 DLas k&S 52 7 =\
(mtravenous ddmmlstmtmn) Fi{ﬁ fJHE i TR K S

ﬂifu‘fm% = Eﬁ

i

""" EFi f% B EhY i T RVE RS A, DAKERY
o B @y V)R 08 [ --fffﬂﬁ’ﬂ% %ﬁiﬁ‘i femoral

B 5
3«
%
@
§
B
j

fife B Y

vein) i T T, LA(E FR s Rl FE i A 75
#8384 B ER Y B [

5 7 B (4 (K opf Model 900) - , 2% Paxinos
Fe Watson A F U AT 5 LART X (bregma ) By Bk 4E

Bh, 3. Imm, o

""" | wwil';() Smm, fHEfLes (FIE & H

v_i ‘fgﬂ LLE %ﬁ‘l ..... BT EEET (home-made micro-

O 5 BT 1R ff HJactive membrane area ]l 4f & 1F

B ATEEETLT6.0mmEEE, LK

m P FCRf £ 8 1t 385,

VBT R D BRULEE
HEinl o

[ES—

it %JWHPL(

TORERAY B s A R R R
= Hf'fﬁz‘ﬂﬂﬁ&‘fjriﬁmﬂ """" JRE B B a1y A/
~ oy 88 A S — RGBT Y L A A A

'ECD, 48138 2 EE R E

H P ﬁ(*ﬁ}“*ﬁﬁﬁ E}]LW*}F(&i"} %?’JH&( fFFk

B[] i 4 P

mg kg), IR T ’}
!%f:’ﬁ """"" f»:,mm{&(%" ------- f;;,ik 1005 88 ) [a] B A I

zé‘% wm 7o B 1% A‘%ﬂ% 5
nM., 10nMYEH AHPLC/EC Défiw%i{fmué’e'u E
AR F SR, DUOR BT h S g 2 BT,

Z =3 A_l% ]] f“ff

B A P RITEE R E &

Py Al (3.0 mg/kgB 1.5 mg/kg), K& B b
SrERIL R — ROEFT L I AR ENTHE, A%—L:t
EATHTEST AHPLC/UV, 93 H7 38 Ml vp oy fo et 2

LR, =

ﬁilﬁl‘ﬁ~—~«,f\ ueﬁrﬁ% 3%’%

PLC/ECD, 53 KT KTk v %lzﬁ&
1 H 'i{ ﬁ? e E_?{_I {{} {/ {zz

oy A iR R R @E*ﬁ'ﬂf’ $a)
dn AP AR N2 12, S ﬁPﬁJﬁW

12 o A e AR HE VB AR (0. 1mM,

0.5mM. ImM)[EI BRI TES AHPLC/ UV E %

R & R IE

ok, LURHENTHE R e 2 R

£ S FFRPan A 19941 B A Sk 2tk

o ] R < HE PN LT

mPFCHYETZEE,

- B, LURTS O Ml e B Eh7




Journal of Food and Drug Analysis. 1994. 2(4)

300
O cocaine 3.0 mg/kg i.v.
® cocaine 1.5 mg/kg i.v.

g 250 .
L |
e
=]
P
< 200
M
L&
-
ho 150
—
~T
(y 100
I

50 ! ] | | : i { i

-~ 40 -20 0 20 40 60 80 100
TIME (min)

Figure 1. Time-course detection of DA concentra-
tion in the dialysate of the mPFC following a single
cocaine injection (i.v.): 1.5 mg/kg in group A and
3.0 mg/kg in group B. Values are the percentile of
basline at 20-min intervals and are mean®S.E.M.
of both groups. "p<0.05, as compared group A
with group B.
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Figure 2. Time-course detection of actual extracel-
lular cocaine concentration in the mPFC followiong
a single cocaine injection (1.v.):1.5 mg/kg in group
A and 3.0 mg/kg in group B. Values are the avera-
ge of cocaine concentration of each 20-min sam-
pling period and are mean®S.E.M of goups. *p<
0.05, as compared group A with group B.
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ABSTRACT

By using an 1n vivo microdialysis technique,
extracellular dopamine (DA) and cocaine con-
centration in the medial cortex
(mPFC) after intravenous cocaine injection (1.5

prefrontal

mg/kg i group A and 3.0 mg/kg in group B)
were evaluated in adult male Sprague-Dawley
rate anesthetized with chloral hydrate (400 mg/
kg, 1.p., with 80 mg/kg/h supplements). Dialy-
sate samples were collected at 20-mun intervals
for a 100-min period and were analyzed for DA
content by an HPLC/electrochemical detector,
and for cocaine content by an HPLC/ultraviolet
detector. After ntravenous (i.v.) cocaine injec-
tion, both DA and cocaine concentrations is the
dialysate reached maximum within 20 minutes,
correlated nicely, and then rapidly declined. The
maximal DA mcrease was 214.03+20.3% for the

dose group. The DA baseline concentration in
dralysate was 0.390=0.058nM. The maximal co-

came concentration was  0.20=0.08;M. and

0.60.08uM respectively. By using an in vivo
calibration method for microdidalysis, the in
vivo reccovery of cocaine in the mPFC was ob-
tained as 33%=5%. The actual extracellular co-
caine concentration was therefore calculated to
be 1.840.64uM 1 group A dnd 4.000.94.
gM 1n group B. Form the results, extracellular
cocaine concentraion was found to be higly cor-
related with a DA percentile increase over the
100 min period of time. After first-order linear
regression, the correlation coefficient was 0.976.
In summary, in vivo microdialysis is not only a
sampling technique for determining the drug
concentration at a specific area in live subjects,
but 1s also useful simultaneously to observe the
changes of endogenous compound. Therefore,
microdialysis technique 1s a popluar research

tool with great potential in the immediate future
and 1s a valuable new state of the art to be n-
troduced into our research society.

Key words: Cocaine, Dopamine, Medial Prefrontal Cortex, In Vivo Recovery.
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