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Modulation of 3.4—diaminopyridine—evoked norepine—
phrine release from rat hippocampal slices by Activation
of a,—adrenoceptor
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{Shanghui Msritute o Physiofvgy, Chinese Academy
af Svienves. Shanghui 200031, China)

ABSTRACT  The effects of the x.—adrencceplor
agonist clonidine and antagonist yohimbine were in-
vestigated on  34—diaminopyridineiDAP)-evoked
[‘Hlncrepinephnne {[PHINE) release from rat
hippocampal slices in 1the presence and absence of
extraceltular Ca’". The slices were preincubatad with
[FH]NE and superfused in the presence of desipramine
1 pmol © L7'. [‘H]overflow was eyoked by addition of
DAP 108 gmol - L for 10 min to the superfusion
medium.

Clonidine and yohimbine inhibited and enhanced
the 3,4-DAP—evoked [[H)NE release in u concentra-
tion—dependent mamner hoth m (he presence and ab-
sence of extracelfutar Ca™. The elfect of yolumbine
was abolished by clonidine and was additive with the
effect of ruthemium red. Tn the presence of
extracellular Ca™™  the clonidine effect was not altered
by addition of ws—conotoxin GVIA 0.1 umol - L™ ar
by removal of extracellutar Ca*', suggesting thay the
Cu®” entry was not mvolved in the modulatory mech-
anisms of DAP—evoked ["H|NE release by activation
of #;—receplor. In the absence of extracelluiar Ca™*
the clonidine effect was reduced by the presence of
ruthermium ted 10 pmot - L™'. supporting the hypath-
<815 that a,—-adrenoceplor dctivation might alfect the
imracelfular mechanmism of Cu™  homeostasts.
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MATERIALS AND METHODS

HaAMRA (HEFH LB L0078
'H]norepinephrine. ['H]NE. Amersham}: 3.4— "51 &
it e (3.4—diununopyridine. 3.4-DAP). desipramine
HCL, & ¥ (yolumbine HCl), Al %7 (clonidine HCL)
(Sigma), w——conoloxin GVIA (Penmsula Laborato~
ries), Ef 20 (rutheniom ted. Merck): Soluepe 350,
L ltima—gold, Hionic—fluor {Packardj '

Sprague—Dawley &k, *t. #RE 250x, 25 p,
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Mrsfe., IR AR, BEA 4T HFIHEK. T 6-8C For
BitE T, M) Mclwamn SLELETHHL. i BiR &2 il
#E 04mm ML, HAME#kE. Ak
B % 2 ml. & PHNE 0L gmol L7 1l
TBg * mmel™. 37T {8 30 mun. FFH1 SR ESE
3. HEBEH N AT R | mlrER R, BE
Fo LL07ml - oun™ dER#E T REER. LERIEFR
B 5 tmmol - L' NaCl 1%, KCL 4.8, CaCl
1.3, MgS80, 1.2. NaHCO, 25. KH,PO, 1.2. &
&8 11, HH MM 057. EDTA @ik 003, H
95%, O, + 5% CO. &, Ju NaOH | pH F 74
7 e W B hn desipramine | gmeol - L7 #8545 min
Jo. SRS AR ANERAA . B S min 1 {3},
BTN 3R Ultima—gold 4 ml,  HIE 4 (A 45 11 8 12 M)
CH] & 8. B M H) Soluene 350 0.25 ml iS85, InA
Hionic fluor § ml, ZEMEPH]F &

LR T 445 60 min 3| A DAP 100 ymol L ' ¥
£ 10 min LLR R PHINE $ B il o 47001 90oa0d
FFEPHINE). % B8 280 15 o A0 AFE M 25
Hp. LI B of R B M e, 2ok AR AT of Y
x4

e G 4ty £ RACA L 157 30 38 7 R o 886 A [ "HL ¢ L
BRI SEEE 10 688 P PHE & i 2 &/l B i
B U HLE & B T R TR A 8RO
XxtsEas, Mo RS E R 2K I EE

RESULTS

1 BERMATREN DAP %% PH[NE
BRRRNE EHRPFHREHENT.
a- A B 2 IS0 T S = 8 5E 5 3E b g
DAP iR FEH NE, M 0,01-10 ymol - L7 Eik
BB R, THARSMESERTESE 10
pmol - L7 J138 DAP %% PHINE 84 %
WA 185, mEXGEMST. R &
METEMBELHINE B MU HEHAMN 1.97
f%. ¥, a.—HFZFEAEH AT RE Lt
TEMRSP B FH S I & FEaEMA 3.4~
DAP % X £ W PHINE. A 0.001--10 gmol- L™

BN AR, AR FEENFT. %
SE 10 pmol - L7 MHIPHINE 8 5CA 3 S
44%, MELTEEET. A - RERATRE
MHIPHINE # 5 2B A 19% (Tab 1),

Tab 1. Effects of vohimbine and clonidine on
3.4—diaminopyridine—evoked |*H|NE Telease. Rat
hippecampal stices were preincubated with PHINE and
superfused with medium containing desipramine 1
pmol L7 and Ca** 0 or 1.3 mmel - L', Slices
were stimulated for 10 min by adding 3.4-DAP 100
gmol - L™ after 60 min of superfusion. Yohimbine or
clonidine was added 15 min before stimulation,
#1=4—10 slices from 3 rats.

Xt s,

Evoked overflow of “H (% of tissue—H)
+Ca™ —Ca™

Clonidine - pmol L7

¢ 1.95+£0.20 4,50=0,31
0.001 4.15+0.21
001 7.49 =140 1 88+0.21
01 4,084 £ 0,28 1.22+0.12
| 3.2614.19 0.75+0.00
1N 130+0.24 .69+ 0.09
Yolimbine # gmal L' )
0 7.95£0.20 4,21 (115
0.01 12=1.10 500 =0.30
a1 19 00+ 1.00 712062
| 3221=1.90 12,21 +0.81
10 2534 216 13.62+1.05

2 HAIRERITLUFEN. BEFED
DAP B EPHINE BB RG24 A 5RE 0.1
umol - L7 E7ERT, H9® 0.1 ol - L' 3
DAP & B M HINE it 5 (L (E R Bk, £
£[ 10 ymol - L' fEusk DAP % £ [HINE &
B X470 10 pmol - L™ Z27ER, &85 0.1
pmol - L' ¥ DAP %R [PHINE # #15 i &
EHA RSB EMEE. ERETLHMAER 24
In# & (Fig 1).

3 w—Conotoxin GVIA TFIER, i R EX
DAP i Z['HJNE BB ME{ER M Tab?2
A L FE o0 B 4h 3 & Ca™ 1.3 mmol- L' 8.
w—conotoxin 0.1 gmol - L™ B R AP DAP i%
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Fig [. Effects of yohimbinc with or without clonidine or
ruthenium red on PHINE release cvoked by 3.4—DAP in
the absemce of extraccllular Ca®. Slices were
preincubated with PHINE and superfused with
Ca*"—free medium containing EGTA 1 mmol - L™
and desipramine 1 pmol © L™'. Slices were stimulated
for [0 min by addition of 3.4—DAP 100 pmol - L™ af
ter 60 min of superfusion. yohimbine (Yoh} 0.1
pmol - L', clonidine (Clo} 0.1 pmol - L' or ruthe—
nium red (RuR) [# pmol © L' was added to the medium
15 min before stimulation, x * 5, #=4—6 slices from 2
rats, TP <005 *" P <0.M vs controls {Co).

%[*HJNE BH (P <0.05). 24 w—conotoxin 0.1
jgmol * L7 TR, o~ B 5 53 0k 80z ) 0 S
SE {1 BE B 35 B M| DAP 1% % ['H]NE 8.
ZEmafEHMRERERBRE. T RE 10
pmol - L7 3 PHINE 8 H¢ & 47 & {7 a7 1%
43%, SEESEHT. w—conotoxin 174
BF(Fig YA IR&E 10 gmol - L' M&H|PH]NE &
B 44%tEEE. T REEDN.

4 $TLFHER, AREX DAP iE xR
PHINE BRESHDE{ER 72 085 siain o
A EGTA | mmol - L', i 20 Mo b i rh i) o g
FEIRE TR 10° mol - L7, ik b o] HeiE 4
34-DAP % PHINE $& Bt ¥ il iz 1 5 o 5=
ENRER BN, 245740 10 umol- L' 15
Br. o1 BRE W DAP 15 & [H]NE B ki fmH
EMH AT R E KRB <A, L3 Ak r.

{EEEEH, B S 10 gmol - L™ I HINE
B He B 13%, MESTELH. [RIEERR A u]
HAHIPHINE £ g 24+ B 2H A7 439 (Tab 3).

Tab 2. Effect of clonidine on DAP—evoked PHNE re-
lease in the presence of c—conotoxin GVIA. Slices
were preincubated  with PH|INE and  superfosed
with a medium containing Ca®' [.3 mmol - L' and
desipramine [ pmol © L7,  During superfusion the
slices were stimulated for 10 min by addition of
3.4-DAP 100 gymol * 17" to the medium, Clonidine
and :u—conotoxin GVIA 0,1 pmol - L™ were added 15
min before stimulation, ¥t 5. #=4-6 slices from 2

rats. “*F<005. TP <0.01 vs control.
w—conatoxing  Clonidine /  Evoked overflow of “H
pmot - L' pmol - L' (% of tissue 'H)

0 Q 6.1 +0.2

(.1 0 3fg+03

0.1 0.01 23017

0.1 0.1 22+0.1°7

0.1 [ 201027

0.1 t0 18201

Tab 3. Effect of clonidine with or without ruthenium
red on DAP—evoked |"H|NE release in the absence of
extracellular Ca®. Hippocampal slices were prein—
cubated with "HINE and superfused with Ca® —free
medium containing EGTA 1 mmol - L' apd desi-
pramine 1 uymol - L™, During superfusion the slices were
stimulated for [0 min by addition of DAP 100 pmol - L™,
Clonidine and ruthenivm red 10 pmol - L7t were added 15
min before stimulation. x + 5.

Evoked overflow of "H ("o of tissue—"H)

Ctomdine # Control Ruthemium red -
pmol - 1.7 10 pmol - L7°
] 5001032 i3 t1.7=-04 6
0.00)1] 41520.21 4
0.01] 1.9+0.3% 4 11.7-0 58 4
0.1 1.22+0. 12 4 ®21t+20.20 4
| .75 (.09 4 54+04 4
10 0.69 = 0.09 4 5.0+0.3 4
DISCUSSHN
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BT AT B S KUl ., KUVhiE. fEfhEd KR
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2 Rt HEC - 4 ol b 4230 RO BE B (3 22l
Bl o.— 3 B % 0 B 52 e 4 i VN 5 B R -1
TEPR. il B S B S e R B B AR R Y 5
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At s RN R, N o— B BN
5O F 5% BB o] T B R R
inE DAP ER B E[FHINE, M a.—H &%
% - DAP B & PHINE B B 30 I8 .
HAWEERA TR 1 #ihfi k. HAfEaukasb
ZTESt, srfEHIE{REd: VRIS E B E P
W1 % cw—conotoxin®fR7EM, RT3 Ca " AQR
N, a— B B SR ESI A RE (ARE R F
ik DAP R [PHINE B AP 2 AP E
BRTIAER2HE, A% DAP & K§iE
B, HERERTE L, 0
. HILERMA BT DAP HE A EH].
Bl «— B &% k&g, 05el REROE H e 8b
By KiK. EESC TFHERLERE, X
DAP SEEM KL Rk =3 (e fray E
ELLF. B DAPEEFHINE $iRmf
FEAE . AScin s el 3 RhRIRS Tt
— K H. WOLARTH VIR e, &
34-DAP E L FHINE B Ll . gnmms
Ca™ Bk EESARE #h Ca™ #8561 IR i 1 Ca'if
1A GNRIEN T L HEES, W Tab 3 LG
B, FFHMLHEEEN. HH Ca " BEHER
FFL BT 370 T £ 40 0) 20 1 S S R T B A A
ER R T E BT Ca iR BT, 2.— B
S AR B R RE S DAP B R[THINE #

Ee R S, B HART S A P T R
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