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3,4-Diaminopyridine-evoked norepinephrine release
from hippocampal- in the absemce of exiracellular
calcium
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ABSTRACT 5lices of rat hippocampus. preincubat-
ed with {*H}norepinephrine {{HJNE), were superfused

and stimuiated by addition of 3,4—diaminopyridine -

(3,4~DAP) For 10 min to the superfusion medium.
3,4-DAP—evoked [PH]NE release both in the absence
and presence of extracellular Ca™. 3,4-DAP-evoked

Ca™*~independent release of "HJNE was highly sensi- -

tive to sodium channpel blocker. tetrodotoxin (TTX,
100% inhibition), suggesting that Na~ per se entered
into nerve terminals but not depolarization of mem-
brane followed by Ca** channel opening is necessary
for 34-DAP-evoked Ca'*—independent release of
PHINE. Phorbol ester PDB increased by 480% of
control and polymyxin B {PMB) decreased
34~DAP-cvoked [PH]NE release by 94% of control
in the absence of-extracellular Ca™ indicating that the
alterations of voltage—dependent Ca™*—currenis 1nto
the gells are not involved in the mechanism of the
moduelation of 3.4-DAP-evoked PHINE reiease by
protein kinase C.
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34— & & W % (3,4—diaminopyridine,
DAPYRER b Mmzae L # i 2: 1°F Lg &,
iZ ¥ B 3 B 8 3 (tetrodotoxin.  TTX)&
B, FRETHRY LR BBk, M
REE « ERILIEREER A, B H5iZEH
ro Sl oo B G ERE C Y B0 Inh e &
AH (4f—phorbol 12,13—dibutyrate, PDB)& il
7 EHEE B (polymyxin B sulfate, PMB)
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MATERIALS AND METHODS

Hainidi PHEEE EREG-[7.8-
*Hlnorepinephrine, [PHINE, Amersham);
DAP, PDB, TTX, PMB (Sigma}; Soluene 350,
Insta~-gel XF, Hionic—Fluor (Packard),
desipramine {Merck). ZipoN: &k 430
BRERBWARS, TTXNIE THkRhEk
pH 4.85. 4p-PDB % F dimethylsulfoxide
{DMSQ).

Sprague—Dawley Xf&. 2. #E 250 5
25g. Wk, Hualw, A ACEMBE, &
6-8C T HEEBS, B Mclwain 1814
L. HEREBFIREE 04 mm BiEH. H
EERERRES. MA 2 ml &PHINE (1.6
PBq - mol™', 0.1 umol - L7) = BR¥E i, 37
CHlim 30 min. HRALEERREIK, #
e R BENLEE AR R 1 ml AW A, L
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A, BA0.7mt- min ' HkiefrRmER. £
PR Yy B 4y (mmol - L7"): NaCl 118. KCl
48, CaCl, 1.3, MgSO, 1.2, NaHCO, 25,
KH,PO, 1.2, ##&B 11, P& mA&R 0.57,
Na,EDTA 0.03. Al 95% O 5% CO, Tfu.
m NaOH i pH £ 74. EHKBE+F B m
desipramine 1 pgmol - L™ ##% 45 min f§, &
MR ABKEANERA, S Sminl #,
A NI Insta—gel XF 4 ml, Rl (] 4%
H&MH]ER. A A Soluene 350 0.25
ml EME, MmA Rionic—Fluor 5 ml, 3R 5#
ELHIE &,

R IFH S 60 min, R 832 085
A 34-DAP 100 umol - L™)#%£% 10 min, LA
BEPHINE B, #EEH 28 15 min A0
At UMREMBERRORW. Sk
(% Fh pagif: ! '

e 02 Pl £ FR LA A B B 16 R PR RS
PRYBEMBIFEE 10 B EA4PRIZRR
ZEMBEK RSB ATHAS RO A K
R, BIEERYLL x+ s Fm, B rEREl
4 A 25 B iy g ),

RESULTS

HHpaSh Ca>' 3 DAP BB DER NE &
e HF DAPSIAMNES, HE R
PHINE B3, 10 min F¥ 308, BEOEH
ThHEABEMATE. DAP S 'HINE Bk
MiREERLRERBER. KibEMmbashf
C EBELEEMET. M 34-DAP 50-400
umol - L™ fEWE & L7, RELETHBEEE
AW BT F BhtFig 1).

HBRAMMSBERNEEEET. DAP &
ZHMOTWBHINE MR 5 3.4-DAP 100
pmol - L' SIA K BEMERE S 10
min, £EHEKE 1.3 mmol - L' Ca?ht
PHINE 57 5 % ., 78 50 8% 00 1 B 3k &
KiE, WEELE, BECES TR MY

Evohed overllow of 'H (% of lissue="11)

100 200 100 400
3, 4-Draminopyndine farmal - 177

Fig }  34-Disminopyridine—ipduced release of
FHINE from 2 rats hippocampal slices superfused with
medium containing Ce** 0 () or 1.3 (@) mmo) -
L. rn=d4—6slices/rat, ¥+ s

P55 S0 min MR E R M. BHfEamiash i
H, 34~DAP 100 umol- L' BB R M
(HINE i e fl8 % L f ke BT, fEs
EiLREE 14 Smin A EEGERKAE, &
JEEYW FRE. R R EA 50 min Ak
B B EmEFig 2).

£

Ca’* | Jramof - L™

[N

"~

Fractional rate of *H-outflow, %

(=]

a-DAF
5Q &0 T £ Yy Taw L1a
Twune ol superfusion,min

Fig 2. 34—Disminopyridine—evoked [HJNE release
from 2 rats hippoecampa) slices superfused with medium
with / without Ca®" n=d slices / rat. x* 5.

TTX 7 DAP FEH[PHINE FER A %Na
RN &M F, ERIBAT 15 min A
TTX 03 pgmol - L7, {BREs 4 B DAP
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%[ HINE BB+ A 4.0+£0.6%., TTX4
0.1+0.7%. P<0.001).

EOXNEH CHMER PDB X DAPFA
PHINE BRHMRER AHRSIPEFHER
T, F#EHKBESI|A 3.4-DAP 100 umol -
L 10 min A& BHEIHINE, XIBRE
WE S APHIG S &R 6.510.7%. 7EHIME
SN FEEERES 3.5105%. MH
ZEGALHIR S ER 3.2%. 2R 1 fHE
Al 15 min 5[ A 5 B8 C #iG# PDB 1
pmol - L7, FEHIMIEFHMLEBHERT
DAP &R B ['HINE & 2 3 B B4 &1 HLE
A& B Ry 244+ 20%F 207+ 2.0%
(P<0.001), FHFZ#H 3.6%,. 55mPDB
B H T B & ZB(P>005). £ H DAP
200 umol + L7 IBER[FFHINE B LR $, IR
BREREGER. EELSEREFDA L
mmol - L' EGTA AR 8l ohilk sh vl §ETE
FHRBEEE T, LREREASAE(Tab 1).

EQ XA C AAMER., PMB 31 DAP
ZPHINE BRAHEIER £ w8 i 45
min £ F PMB 100 gmol - L', 3,4-DAP 100
pumol - L % MIPPHINE B, EHMSE
FERFCFSE OL T 5 BU M3 # IR 42%F0
6% (P <0.01) (Fig 3).

Ca® 1.3 mmol » L™

N

Mo Ca™

In

Evoked overllow of 'H
(% of ussue—"H}

2

-F

Control  PMB Contrel PMB

Fig 3. Effect of polymyxin B (PMB, add 45 min be-

fore stimulation) on 3,.4—-DAP—evoked [*H|NE release

from 2 rats hippocampal slices superfused with medism

with / withont Ca®*. #=5 slices/ rat Xt s
* P <4001 vs control.

DISCUSSION

34-DAP A XBELDH R NE RERA
Mty BEBASAKEER. Eakait
B EF T XRAANRG FRHFE. AR T
HEAT. RHASAKEERSs. &
ZER RS TR E AR R
FETBIEHA BTy R B, X4
SRBARAMED. AT REREERE
d. ERRES Ca® (JAZRRRIN L SN IR B 15 B
o fE T REREID R kRS . RN P A

Tab 1. Effects of 48--phorobol 12,13—dibutyrate {PDB) on 3,4—diaminopyridine—induced 'HINE release from rat
hippocampal slices in the presence and absence of Ca*™ 1.3 mmol - L™, Slices were superfused with medimm con-
taining Ca** 1.3, Ommol - L' or 0 mmol - L' with EGTA 1 mmol - L' apd stimulated by DAP 100 or 200

pmol - L', <%  #»=number of observations. **~P<0.001 vs controks. .
o Evoked overflow of ['H]/ % of tissue—[H]
giasTA/ ol - 17! * 1.3 " 0 " 0
mmot = & 0 0 1
DAP 100 ymol - L™
control 6 6.5x0.7 6 35+04 4 3E+x04
PDB i3 244207 6 0720 4 21.0+08 "
DAP 200 pmol - L'
control 4 EOX006 4 44+03 4 4.4 +0.4
FDB 4 29.5+20 4 4417 4 250187
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I mmol - L' EGTA ELA4HiES Ca™' ik MHREERESEEM TR

B {R3A 107 mol - L', Wixk DAP %k

PHINE S5 kB E B E A1t
DH#HRNOERELSREA EWEE DAP
%% PHINE B oAt Na*iB B WH TTX &
B ALkt —-SUsg. £t
PN T, DAP BAR[HINE BHIFE TTX
e, RHEE DAP R [PHINE #54 & fh
FEEALHIH A R AR 2R L R R B
W Ca™ B FBERIF i, TR AR
PIES Na* 45 B3R e A, B4l ik
FBERm, Al ee ik moRin e3¢ # 3 R 4R i
HEMER. BRSEMESRRNERS. £
BN AT AR R BT, A R R e
BB TaRAEEE, SHEHERE®
BEALEPEEE: HERMITE
CHXERE,. FHEME CEdinin
FIESHIE. AT NSRS RE R RR IO, Aok
ERET. MmAHITHEEHT. B PDB IS
EABN C {AiEins DAP ¥R F['HINE &
B HBHEEVWE, EHARMEBNLE
K. DAPERMHRE %, EEX PDB
i, JLEMR, xR BEOEMC EE
MBS RS B, BEOBE C
HadAIF PMB 3} DAP %% [*HINE # 5o
e AR SR x5, WATEHRSE
i, PMB H /=4 s sl fe H, Wit
5k, PMB e &Ml 7ix - FRBER. |
B, EAMME CX DAPERKXREL
PHINE ¥ i i I8 #HL R 2R L5 s 2 R R |-

|
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