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3.4-Diaminopyridine—evoked norepinephrine release
amnd B—50 (GAP—43) phosphorylation

HUANG Hua—Yu, TANG Tong®, CHEN Xiu—Fang
(Shanghai Institute of Physiology, Shanghai Insti-
tute of Biochemistry, Chinese Academy of Sciences.
Shanghat 200031, China}

ABSTRACT  3.4-Diaminopyridine (3,4-DAP 100
amols L™ evoked [PHlnorepinephrine (PHINE) re-
lease in rat hippocampal slices preincubated with
PH]NE and superfused with medivm with or without
Ca”, Phorbolester 4f—phorbel 12, 13, dibutyrate
I umol* L")} enhanced and polymyxin B (100
umol* L'} inhibited the release of FH]NE under both
conditions. The newron—specific protein B—50 is a
major presynaptic substrate of protein kinase C and
involved in exocytosis. Using in sire  protein
phosphorylation apalyzed by SDS-PAGE and
autoradiography, we observed that B-30 phosphoryl—
ation was significantly decreased by 3,4—DAP in the
presence of extracellular Ca?* and completely inhib-
ited by removal of extracellular Ca®*. It was sug
gested that B-50 phosphorylation was not involved in
3,4-DAP-evoked "H|NE release.

KEY WORDS calcivm: 3, 4—diaminopyridine;
norepinephrine; B—50 ({GAP—3); protein kinase C
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3.4——~ & # it "& (3,4—diaminopyridine,
J-DAPBE TR REB SRR EZF R LRE
(norepinephrin, NE). EQ#E C (PKO®
#iE Al phorbol ester (4—phorbol 12, 13—di—
butyrate, 4f—PDB)§E & X — % R B "
{7 F =aTh PKC ¥R HIESH&AQ B-50
(GAP-43)g 1k & 5 4—aminopyridine (4—
AP)FH R W EERBERL K PKC EE R
BEHLH?. AR REEMAEIFERLE
B, 34-DAP ZEEZB I LHF'F L RENF
. 45-PDB XfiX — 8% &8 6 m 3 4 A LA
L0 R B=50 (GAP43)k sefk. LIE %
B-S0 BMILEE S 34-DAP HRE SR
g AE LR R R H R P,

MATERIALS AND METHODS

HRmitd [PHINE (1+7.8~"H) norepine—
phrin, ['HINE, Amersham); 34-— & & Wt nz
(3.4—diaminopyridine, 3.4-DAP), ®{uE B K A5
{(4f—pborbol 12, 13—dibutyrate, 45-PDB), £ 3@
¥ B (polymyxin B sulfate, PMB} (Sigma); Soluene
350, Insta—gel XF, Hionic—fluor {Packard), desipra—
mine (Merck). [@{ #7089 »~{7P]Na,PO, (P,
A PEFFRIEFRE.

PHINE {2 B Sprague—Dawley KR,
S, KE 250 525 k. BN HBAACKER
. 68T TAHEDS. H Mclwain 41401 5
Bl WYBRB R PAE 04 mm B H. RAEE
WsES. A 2 ml £PHINE (1.6 PBg- mol™,
0.1 pmol« L7HWEBER. 3I7C H#8 30 min, FH
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A T RO 3 WO B A BEELES AR | ol M A
G BV EL RUOT mle min”! Gkt T 2 mE .

AL ER W SMmmols L7y NaCh 118, KCl 4%,

CaCly 1.3, MgS0, 1.2, NaHCO, 25. KH.PO,
U2, #%6E 1. {4 M@k 0.57. EDTA-Na, 003,

Al 95% O+ 5% CO, fi2fl.  #m NaOH # pH % 7.4,

{7 HE Mt 5 N desipramine | gmol= L7 3 45 min
Kio PO AR A, &S min —f3. A
(-] 4 8 Insta—gel XF 4 ml, 8 i 44 0 E 1 3 {2 M °H)
S&H. WK Soluenc 350 025 ml B E.
Hionic—fluer 5 ml, )50 *H] 5 E.

TE B 6 FF & ki 60 min il A3 3 RIS A
34-DAP 100 pmols L% 10 min. 1] & &
FHINE $ . 7E4# 2 AT 15 min f1 45 min 0 A
44—PDB #1 PMB, "L T i = 7134 i & B0 0 B,
kel B F A ERED S, S ETAY PR LI B AR
%0 B HORLIE RN IS 10 B8 & HPHY & B,
ERRMBHR) SEATHIA SR %IFM AL
FHL Xt s, B AR TE e 22 5 0 B E Y,

A B-S0 B XRY ARwOAWA 04
mm, FHH I A 02 ml(F R g Ca¥ VETEE .
MO EH 0 min, BREWR A A 900 4 (X 3.7
MBq Tk B R 90 min, F 4B m A
45-PDB 1 ymol- L™', 3.4—DAP 200 umol- L' %
44-PDB 1 pmol- L™+ 3 4-DAP 200 gmol- L™,
4f-PDB T 34-DAP 75§ 15 min i A. ZFEawy
R e 2. 34-DAP #EH] 10 min i5. ~FEDA
4C A BT A CoP ek, HHREE
AR IR, S REEFR A G NaCl 124,
KCI 3. MgSO, 13. NaHCO; 26, D—glocose 10,
F A4 CaCl, 2 (mmol* L'} Af 95% 0.+ 5%
CO, fitf1. if pH £ 7.4,

WE R FELHEE R InA 160 o B & v i
f%: Tris-HC162.5 mmeols L™ (pH 68} 2.3% |
TR EIREBSDS), (0% Hi. 5% f-FHE 2 BEH
HERM < H&243%. B SDS-PAGE 4 BEHER
fERICE A, FRCr A . 110 mmx 160 mmx 1.2
mm) FTT 10% P 65 BEREF 0 27 % T FTHSRERE( Bisk

BECRERE Y& A 4.4% R RLET 0.12% BiS. ik
B 6% 5 % Tris—HC1 0.05, EDTA 0002, H&B#
0375 mol- L™, 0.1% SDS, pH 8.3 KAESH
20 Wl (EE B BT FEALY 35 pg)itiTHK. HED
TEREWrEER. TR FOLFSEA
67 000, BHiFH I 43000. BWEIEAM T A
25 000 M EEEANE A 13700, BhE 60V, |
W 30 min. HEHEEEEZEL125Y, BiK3+4h H
IR AR ALY 1 om DTS L dX.
girefir, HETETHRE. ARSAREHRE RSk
AL o HLk A,

RESULTS

1 fEdpRushE Ca”* &44'F. # 3.4-DAP
LA K B EE R B . PHINE &R 8 F
H. 10min SEERE BERBHESTEREE,
FHEEBRABKE. ERRHAT Ca' Rt
T, 3,4-DAP 8% & [HINE £, 10 min
FREZHE BASfsgHEaw AREs
TEE, HEEIEMKEFgl, FIE). &
Ca" B BB X T Ca7 . Wl
(Bl i 4h Ca™BE A RN BF 3|26 Ca®*—
PR M T H) B SR 3.20%.

2 45-PDB fni% 3,4-DAP i £[°HINE
. LTEREIE L Ca¥ &4 T. EW
# 7 B 15 min fm 48-PDB 1 umols L7,
3.4-DPA # %["HINE B4 2 5 #¥1#im. Mk
$hE Ca™H I T RSN E Ca™H, WHT =
HAFCHIS M 3.67% (Fig 1, L35SR
PDB i (Fig 1. FT&8)3.20% . T BEHE
#£53] (P >0.05).

3 PMB #i#] 3.4—-DAP i% %[’H]NE &
. LWTEANSIERT Ca™ &8 TF, £E
103 2 B 45 min 0 A, PMB 100 gmol- L7,
3,4-DAP i #CHINE B 2ME. g1
&7 58%. J5EME) T 94% (Tab 1),

4 FEHMSE Ca¥ fI T Ca™ it B—50 8%
Wifh. TEHMISNE Ca™* & F, B—50 #asfk
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Fig 1. 34-Diaminopyridine (3,4-DAP)—evoked *H
overflow in the presence or absence of extracellular
Ca®" with or withomt 48—phorbol 12, 13 dibutyrate
(45-PDB). *H overilow was induced by addition of
3.4-DAP 100 zmol* L' for 10 min after 60 min
saperfusion. 45-PDE 1 umol- L™ was added 15 min
before stimulation. r= 6—10 sbices from 2—4 rats.
x* s

Tab 1. Effects of polymyxin B (PMB) on
34-DAP—evoked |’H|NE release in the presence and
absence of extracellular Ca?*. Hippocampal stices
preincubated with PH|NE, superfused with mediom
(with or without Ca®*) and stimulated by addition of
34-DAP 100 jamol- L' for 10 minn PMB 100
umol* L' was added 45 min before the stimulation.

n= 5-10 slices from 24 rats. x* 5 ""P<0.001 vs

controls.
3,4-DAP—evoked "H overflow
% of tissue *H)
Caz+ CaZ-I-
7 13mmel- L' % 0mmol- L™
Contrel 10 7.04% 064 1¢ 3.14x 034
PMB 5 30032 5 0.6 D.12**°

gRR(Fig 20 /). MAESIG 7804 (0) fRiE
B—50 & 5 w4 8 1k 5 4 B8 3k CE (0 LT Sk 4k K
(1) In{Efay gy e, #edg{bry B—50 I 7E
MEESMAM TN EEER 22N
45~PDB 1 umol- 17", B—S0 #§§: {L & R
3. (3) fm 3,4-DAP 200 pymol- L7' 10
min. B—50 SRk LB ML (4)FUS) 45—-PDB
1 gmol- L7 #1 3 4—DAP 200 umol- L.~ F]HF
R, B—50 B (LB E LB M {E A 3.4-DAP
WEEE NG, TELRERSM I Ca®' &M TF. BN
MEA BRI EIAE FRE. b2 B-50 5
L L EseamEl(Fig 2, right).

- m VU i s ity 3 L
Fig 2. Effects of 3,4-DAP and 45—PDB on B—50 pro-

tein phosphorylation in vive. In the presence or absence
of extracellular Ca™ hippocampal slices were inca-
bated with or without 3,4-DAP 100 ymol- L7
or/ and 48PDB 1 umol+ L. In siru protein
phosphorylation was amalyzed by SDS—PAGE (10%
gel) and autoradiography. The position of B—50 is in-
dicated with an arrow. (0) stapdard B-50; (1)
control: (2} 45—PDB 4 umol+ L™ (3) 3.4-DAP
200 pmol= LS (4) and (5) 45~PDB 1 pmol- L'+
3,4-DAP 200 umol - L7,
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DISCUSSION

1989 4ER fiTE RiRE T 3,4-DAP A[LiE
Ak R B 1 sh P 7 5 A s PR R 2
R, LSS ERE R A S E. .M
LLEE A SC e 4 ROB R R HAE AL H KB
T: (1) BB IpK . (2) Na' @8 75
Na'#t AGRBRP: (3) 4R M 4H Ca®tiE A 40 8 iy
(FEMSE T Ca™'inf, HEABEAM Na'3[E AR
Ca i) () REHBEMSBEER AW
25| F] 45—PDB 5 E %M C.  3.4-DAP
BFRABOBRREZABF LLRESEMER. H
PMB ] PKC. fBffX —F#AEB FFE M
A PDB # PMB ik B ZE 7 Ca’ A kg Fe
MBS BB C25 Ca¥ R k#iE
M. AW PKC 3% S s ok 5 L
MARBBEMEA. TEMIMEORECH
B EWED B-S0(GAP43)E 5 it #l
H. A5 B-50 BgReib 4 4-AP MIB L F
FTREBENHTY. BINEDEAHRIE
EmEET, 34-DAPH B-SO @MU ERT
H&EITE H. X5 Heemskerk 25 1987 s£4R 1Y
HERM -8, ™ 4-PDB RiLHEEF X
3,4-DAP By 1% T AR REfmss B—50 Ak 1k.
Bt Co®, MAPIFEMEL(RE
B—SOMBRRIL AR 2 BB cal#), W 3,4-DAP
B RECHINE BB e ¥ S8, 45-PDB X
— B AR A R AE IR AT M. R
B-50 ML H A& 5 34-DAPHREH T
LI RERKE 45-PDB ia X —FEBAN
LR, AR ERRSNE Ca™ &M F.
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