% ez AR EDTA #4288
R a2 &Y

ENE R

(fEEFEE BB EBEHE BELHAM )
(FEBRRARAKROHEERRERER )

wm =

250-350 TEAYME#E A B Urethane REFER - EEFERI BBEM & L »
FIAREMERTHEEHERSCRMRG B #ERE - CRERTESH
EDTA #EESDHEARZEE  RaREEVFentanyl i % B R HIAH
HEEEMRE - ERTFAAR EDTA & KSR ELEEARER ]
SRR ) » RSN 50.8:52.69  THEALAIHIAH ( 89.3%L1 L ) IR
B8 Fentanyl (2ug/kg), Haloperidol (0.125mg/kg) #1 Chloropromazine
(Img/kg) M#HHEHE o Fentanyl E¥ EDTA Prfplz MyHl AR ARES
Naloxone (0.2mg/kg)ii 55 a8 ¥ #i - Haloperidol #1 Chloropromazine J&
S EpAs R RLF #HAEES DRSS MR AR EDTA 5&
576 I BT B B » T B fh & B R BT{R BLRY <

( Abstract )

After the urehane anesthetized rats were mounted in the stereot-
axic instrumemt, the effects of ethylenediamine tetraacetic acid (EDTA)
on the neuronal activity of the substantia nigra pars compacta (SNC)
neurons were studied. The neuronal activity was recorded extracellul-
arly with glass micropipette electrodes. Following intradermal injection
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@ﬁ&?ﬁ?k@?aﬁif 52030
of EDTA (2.5%, 0.05ml) at the hind paw, the firing rates of SNC
neurous were decreased, i.e. the neuronal activity of SNC neurons
was inhibited by EDTA. The inbibition of SNC neurons by EDTA
was cancelled by the intravenous injection of Fentanyl (2.5pg/kg) then
the Fentanyl cancellation of the inhibition of SNC neurons by EDTA
Was antagonized by Naloxone (0.2mg/kg i.v.), thus, it can be suggested
that the stimulus induced by EDTA is painful in nature. Furthermore,
the inhibition of SNC neurons by EDTA could be antagonized by
Haloperidal (0.125mg/kg, i.v.) and Chlorpromazine (lmg/kg. i.v.)
which are dopamine receptor blockades, therefore, it can be indicated
that the inhibition of SNC neurons by EDTA is mediated by

dopamine.

% %

P& 'H ( Substantia nigra ) B2#ik#s ( Corpus striatum ) FL#% ( Red nucleus ) Z£

B85 R ( Extrapyramidal system ) BFfAHBEEE) - MRS » BRERHZY
AE 7 o pLA AT RE S SRR S HE %1551 o Feger' & Barasi®® &5 Fl 4 i 20 8k Fs i 8 =t
ERESUR BRI Z B 6R » 28 B 7R TR UM 3 R A o T B S B S e AR e
BB R EMM A IS B - Bunney™ 5 Guyenet"'® F FI 31T vk 8 9155 5 5L R Rk
B R HA BRI TR BN R R AL » TS LT BB B MG B B R ER A B
AR - ERES ORI 6- RS ERE (6-bydroxydopamine, 6-OHDA) >4 »
R Pt 50 B R B A RS B0 1 B AT » DR VT AR S L AE TR 30 1T 0 2 20 £ Bt B
HZ%&oT%i%““”E%Eﬁ&%ﬂ%ﬁ%@%ﬂ@’ﬁﬁﬁﬁﬁ%%ﬁﬁﬁﬂﬁﬁ
EEMBR S > SR BBRE (Tail pinch, TP) » ®E ( Tail heating by hot water,
HW ) BB FHES2.5% 2.4 — gt B ( Ethylenediamine tetraacetic acid, EDTA ) ¢

By S S EE R SR R M 2 ) o

— 78 —



SEREZ RN EDTA S FRs S 2 15 5)

A REREREE AR R ERYEERAMCEHESHRERE - WREERE (
Substantia nigra pars reticulata, SNR ) HREEERN P4#E ( Substance P ) s 7
HEEMFEH (Substantia nigra paré compécta, SNC) EU?E*EE?&E@Z%H“&Q% (
Opiate receptors ) ¢%'9 o B4 m§E # ( Raphe nucleus ) th&5- Rl ( 5-HT ) Bk
BHBBERR TS0 o R AMIEBE S O R B R R R R E YR BR
- |

RERASTRERBKERE LB RERERE ST EMRESRL » A ENmEE
B % EEARES) o s BB AR RR R RO S (Haloperidol ) SR TER
( Chlorpromazine ) ZiGHMEE » M RiEEEEN M ELAES ERAREBRY
IR B B DA 45 1D RS B A TR R 525 o T4 EDTA s [z BE % B BRI #R 2L
BN TR 7 ERHEZ LR -

I Ak

A% L1250 ~ 350 1 i K 1 RS MR B4 - #8RES ( Urethane, 1.25g/kg, 1i.p.
) FRBEHS » VI — (B RIS LT A TR R — IR a5 IR I 2 LAE 51 384 - R B EE
fEfS5E L 8% ( Stereotaxic instrument ) b » SIBASEHCEIE - W AFFAEE ( Drill ) 4£38
B EAAEREE (A2.2mm/L2.0mm ) WBAE—EEK 2 ~3mmZiR » LEREARRE
I R E A M IS B o BAMERR ( A8.5~9.0mm, L2.5mm, D3.5mm ) fiE—
IR RSB LU R MR - — OIS B SR > MREAHERN - B0 E
KERETE B LEE M ( Flaxedil, 25mg/kg) » —#HEEATHR S -  REBRPERTE
B4 s Tt 4t IRES ( Urethane ) sULER M ( Flaxedil ) o

1. 328 ( Extracellular recording )

BR 240 B 3 FA 28 B R R R 38 (Microelectode puller, Narishige) fER B BRE » FRF
L4 2M BEALSvA R - B R ER 2 B - RAHN#ES-6MOE - HARBHARMER
[ %2 f£44 ZE 8 Ei %% ( Micromanipulator, Narishige ) b2 BE & 2 ( Electrode holder,
Narishige ) b+ A% F A Sz sA I 220818 b A SO B BARIE AFERG R BRARE VL DBRE
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MRS BUA KBRS A1
AT ( Substantia nigra pars compacta, SNC ) #9#iifs 4+ B » HE AR B AR
( Lambda ) 7ERi 1.8~2.2mm » dhiepfg A 1.4~2.8mm » ¥ IS & HifE F6.8~7.8mm
Z MR o 138 iR 2 PGS S FI B A7 JIU S T AL AR 6 1 181 22 ( Electrometer, WPI, FO223
) HAMCKE ( Amplifier, Tektronix ) » WHEHBMHIRERER ( Osciloscope,
Tektronix 5103N ) » 53— 75 i fi bk 3538 A SR 712 ( Window discriminator ) Ll3
BT HE » [F]RE 28 A B 5428 ( Audiomonitor) EAHRBIRE S O R o AR Ik A
ERMHE L TR G » WL B8 A S HEHH S 2 (Polygraph, integrator Grass 79D
D W BRI S AR ST AL A% (Polygraph Grass 7910B ) 930 8%# | o
2. BE A2 5 ( Identification of SNC neurons )

T O SR T Rl R T T O B B BB B R SR AR i DR R
HEHRFE Grass S88 RIWAREAEN - HIREE20~40V » FHEE5R90. 3msec » JERS0.8~
1.0Hz Ry 75 Az BRI BRI » W RS R B S P 2 A 043 B S 4 [
‘AL o E%EUF&#ZIDT * DR R R AR T A B AT M BT ALV S - AER B ST LU HY
W WAL AR R — O (B B o RETA—EE 2 BRI » KIUTE 7 ~36msec Z (516,14
msec ) - (MHEM—FRECGRZMEEZ HBELOHE (EBRIZ T EEER ) Y
KiE  MARBER R » T4 200H, 2 AEREHEREL— B THEIIESR o &
AR R - TR B MME L B EAL A T ¢ S BRI (3 ~ 5msec ) » RAZAY I
BURZRIK (0.5~8spikes/sec) - HB @R ( Burst ) HIB » 4pchs B BISRIR ( Ampli-
tude ) @~fﬁl~1ﬁ%i§ﬁﬁ{]\ o MRS BIRG o 5 AT H T S @ B S0 T T B
F ST R GRRRFREHE o () BERABTEBIERM LS - 11 36 85 3 BALRY
FEEUR B (DR B B EALHIAT & IR R 2 61235,27)

3. RENR B2 i

EREB DN 2.5%0.05CC 2 Zi% — Frra s B (LT 1 1 EDTANH: St 20K 19 B3 52
T ELE BB ZURO G E R o I U I R A A SR B PR 4 1 M B B S o R R B -
I FE T R 8 BIRE K R 70 AR B B sk AR ) 5 TEAL 4 3R 00 30 B 7E 2 T S0 SR ST ARAE - » T4
5 EDTA B(@#M% Y & TS sas iy anss s we B3 H U R
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LBz RK EDTA MHRERERMERZESD
R eh B R AR TE 5 284D -

BRI SRS T ¢ ()4 BURBEEGUR 25 ( Fentanyl ) - BRIEA
lpg/kg WEIE » B EDTA » BRHABOREY » 8 M 1.58g/ke FImE » B TIYE
KRB 2 % » BIRESH 0.2mg/kg ZFBEEM ( Naloxone ) » LUBLZHRINS 7+ /I
FBHIEE o (2% DREEREEDH S R ARG Eh 5 R T S04 R B R S LB 5 B
£ 0.025mg/kg, 0.05mg/kg, 0.1mg/kg, K 0.125mg/kg > % EEE EDTA LIBl%
B ) o EMERNEHMES Img/ke - EHEE S HIESEE EDTA HRER
Mz EER P -

m-~& X

1.75FH8k ( Fentanyl ) 2% EDTA $2H% 5 EMEE 2 AH

A E B P B A SRR B o FE BB S R I B R o R LR S B
B4 BV T £ B 4 L eI N R 2218 o I — A - E—HRE S EEMRNES B
FHS 2.5%:> EDTA TMSE] 100% fns » mMFiRES 1ug/kg ZH7I0EH - BT IS
EDTA Frismaoiisltaiamesy » samutst 1.50g/kg Z 5Pkt LBIrE IR T 50%
s FEERS A ARIEST 0.2mg/kg 2B ( Naloxone ) il EDTA B304 S A 1 3 B4 22
B EE 100% - B—B %R A—2RS DA K TEs EDTA MRATLZH
) » FEEARE B — KM BA e 2.50g/kg 2 - EDTA Mt REMBEEENHRRZEE
Ho o METIRES 0.2mg/kg WL - RA EDTA RBERMHREMRIER:E
759 o HFTAEIES 2.5ug/ke MFFHUERT LIS EDTA W15 A MM EIOZR ©
635 S B R RSt B 22 B & M - HOEB A s T st EDTA TR BIRaHY
sl - WERRTES 2.5ug/kg MOZSAIEES - H20ME I ( 90.9% ) WEB AT HREDTA
Hoame » JRED EDTA Bl se 2wk bl By Z7HWERTIsER + R 2 Rl (9.1% ) HuiE
B m e EDTA #1% » 76228 kah3t EDTA Ml g 25 Pk rineR &4 F—
Y o HHLATANE 2.5ug/kg BOAFHEREM A Z0AE EDTA KSIHIRR - T2 IR
PE BB R TR
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2. LB IR EDTA 2 EMRES s s
i~ I RREF)% ( Haloperidol ) % EDTA %l 2 A MG S 8 -
ERARESEYMB% » %54 EDTA SIBY Yy BI 5 BT UL 22 SR B M IS B
PRI > FEEEBREERS » HIREHREEAL ( Haloperidol ) —H

Fentany! Fentanyl Naloxone

A I ug/kq,i.v. 1.5 ug/kg,i.v. 0.2 mg/kg,i.v.
. - I b |
o .
m N
N ¢
~
: W W
-
‘a
“ .
o » o
Fentanyl Naloxone
2.5 ug/Kg,i.v. 0.2 mg/Kg,i.v.

spikes/sec

B~ A : YAt EDTA SUB40 5 F Pisn i or i S8 % el
LI » MIFIREER Lug/kg #9%57H8E (Fentanyl ) 458 6 M4I(E 425
% > BINER 1.5ug/ke ZISFPOEMBIRAS0% o IR 0.2me/ kg
ZHRIR ( Naloxone ) AIREMN K BHESS| EDTA 2414 o B ~ 5
EIGAI22) EDTA 60921 » Fiif 2.5ug/ke #7718l EDTA fog
ISERMER o SERFES0.2me/ke WL » AIBHE 2 1B X S2) EDTA
A o OB R i T RESEDT AR BERS o
BIIA EDTA ST o SRBRES 0.0%5me/kg 2RBEASHEALE » Tite
0-05meg/ke WABHBBIOKR | ERBEASE 0.1me/ke % 0.125me/kg HMEEH
OB o RE EDTA 2308 B % B B S Bk i o 55 2 S R R4 e
L 0.125me/ke 2 RBEAMSWIEAIEARES (B7) » W0 ERE
0-125me/kg 2 Ml o BB P BB (B L BS H RN » HURBYAA L FoLs EDTA
MBI - FRPARIE S8 RIS ( Haloperidol, 0.125me/kg ) 2 » Hrk19f
Mo (67.9% )ty EDTA Hysilse 2w RIS HET + 5941 6 fATH € 21.49 ) gy
WBIBA B B (10.7% ) RERBEASFES (£ o hba s
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S B R EDTA SR E e i 2 S 2

Haloperidol
0.025mg/kg, l.v.

a 1 a
| i
(o] . ;
. B~ 35 EDTA Sl kARETE

- - sl I 4 B M B o SE R
= 1= T M EEF%  (Haloperidol )
0.025mg/kg(@s%0.05mg/kg(b) B9 A

b ‘Mw WM B AR VIR © ATH 0.1mg/ke

| (©F 0.125mg/ke(d)iy %R A5 2K G

gl SPER » AL 0.125mg/kg ZREE
e FlEERERESEE -

Haloperidol
J 0.425mg 7kg,t.v.
o

89.3 %KoM GRS B AL TEBERRKS EDTA BHER -

o
spikes/sec

F— ~ FIREH & BB LSRR £ DRI » BERE T MRS

P2 R S -
HERHEENHRZRKENHERE
2 9 20 e b HHEHE & &
Fentanyl 20 2 0 22
Haloperidol 19 6 3 28
Chlorpromazine 18 7 2 27

(2)% 3w ( Chlorpromazine, CPZ ) % EDTA R EMIEHEEZ MR
B = T R % M A TS B T B B T e STED TAT B HIRI75 25 » (B e BB ARTE A
Img/kg 2 SRHEREE T @BEE FES EDTA - AR EMIESHNHHNRRRE
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CPZz
I'mg/kg,i.v.
1 10 min later 24 min later

spikes /sec

I min

= KA E RN TEBIS3] EDTARIS] » (B R ARE S+ 1mg /kg
(& AEERE ( Chlorpomazine ) #6+474% » B4l EDTA B RKRARBEEZ
T MRRESERERNIESHE A EDTA M4 T oy S R e
MIBCRIARFEAE » WEDTAR IS R BRI T o

*EBE AW EHFEES EDTA BB & T A RS B E e ol o # ) & —
P27 {8 36 B 2 (5 e A AR e S 44 LSRRI € 66.79% ) [IEBh5:5 % EDTA
ZIVE > T R (25.9% ) WIE BRSS! o 8 2 WME (7.4% ) (hAS3 EDTA
B o e Ll BT AR R B TS EDTA 55 B M BhE 504 o

EHER - BERSSERE S BYAE - SRR SR S5 % Fi s EDTA
HOSR » T2 AR RO AR A 4 2 ) 20 0 0 TR T 0 0 4 S 0 o 08

FIZH9MH EDTA Z{FFI%89% » CPZ HI&:£92.6% » RRHL T E YR L O o
BEET® > SwTH#E EDTA 300 25 E0 e M 2 965 B T A 46 1 B B A1 T (R B o

Vst

WRZME Bk ( EDTA ) EWEEEAGSREEANG » £BWE VRGN
¥ ( Nociceptive stimulus ) @», Tsai LI IR R N SRR 0 B
Bﬁﬁ‘i?&%ﬂ%%ﬂ%ﬂ%&&%&@%l@%ﬁ%ﬂ%ﬂiﬂ@%iﬁﬁ%ﬂ o REBFLIZIE I EL



£Ep2ER EDTA M4 2EMESERZES
BAvE SHEI T 2 BEERESEEHA BB o BRI HE Tl LI
AR B2 RV A B 4 EC A R T B R )

B —E B S 4 P SRR WIS Be 4R /A ( Stimulation-Produced anal-
gesia, SPA) WEEH ; el LIREELES O MRS A @R - RRAER
VR S R e A G R A o RE AR ER GERNRRE - 'R L
#ERE ( Morphine ) E—RMAMIGMHIC » T ARIRESBYE T E REREBHWEH
o S R R T e R 2 A6 T 66 B B B TR B AR S BB 57 o AR TBRIE AT A TR
wEZ5 7 ( Fentanyl ) 4 » BLRE 2.5ug/kg HoM Bt A2k EDTA MR HM
MRy TEEh o T B FHUEA YR (AT 8 35 ( Naloxone ) PrERET » FH T 25 P BE L AT HE
By FACTE A » JETTIAER K Tikst EDTA gofef » HEREMRENTEE TR
%l o

s 4 0 B A M T B AT RV Y 4 L - 836 T ( GABA ) TR BRA AR '™,
Tsai 2 ¢ % Hommer®® % ABRFIHA B —BRHNSNCHERMHRSR » MiE
EHIH TR IR ST RO A S TG » ARRHAEHFIRES 0.125me/ke W REE
FI% 5 1mg/kg HEBMEE » HH89.3% M Ly BEMIEES R EDTA 2/ » wTRE
Sy A e EDTA Ko » Mt M3y R o BN HA - SRlES0H
M EEMREBNERS » RILRITR LR EST EDTA 3|}k TR R EER
RGeS » TSR TR h & (R o

@y B FEWIES EDTA 3% TESsEfne  LMHREMRS 5 - ek
S PR AT 25 PR BT IR T L2 HRAG B 1 S AT B RE AL BTRELEN - BTLIAS U IR
W 1260 R O SR AT RE R PR PR AT R8T AK o EDTA iyl fR A 2wy 825 B oL
#FHER » Bl EDTA foidl % B HaREERh B H (Dopamine ) M{2HH) o

| = <
V » 5:%2 "ﬂ:}

R B TR e R S A 3 MY T8 B % R BB PR By 304 (NSCT1-0412-
B018-01 ) {F3% LA AR BRI AR
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