gl warlAMEZAAM Norepinephrine off 2lst Z&XMF
AX ol ofx|= Protein Kinase C 2| o4&

FHglstm o Bost Aelstid, Tulane o] Fojst ) dlural+
T £< Keith S. Elmslie+

g7 4% ARAALEANY AgEE A Ay YW o2 protein kinase 2 #oglo)
G-protein mediated, membrane-delimited mechanism” 2.2 A= soigtt. T8y HLEo| protein
kinase C (PKC)el €437t 2% AAALEZH & 252 AAELNE ofrlste T 4
Ty 7ldezg wBaugEu Qo ooz B AFdMrs dF aAEARESE dyez dd
whole cell patch clamp technique& Al&3ld ZFHARFE 7153513, Al Xl norepinephrine’ (NE)
3 A PKC agonist ¢ phorbol-12, 13-dibutyrate (PDBu)S HF«3}H 4 PDBu A Ax=2 <3
o] NE off 98 Z4AF JAdd i@ Wy zedsle A2 BAgesn ARFACERAY Ty
AR dAlgzA PKCY 98¢ #3uz s

PDBu (500 nM) A& ZgAFe A71F S7/HAIALH oe ®
*10 mV ¢ AEF A3A AL ZA AFZ7I7 Fokstac ®£3
deactivation® =27 &%t PDBu & NE o 2j3le] @43ty
protein pathway®& %38 ZE3F A& ZAANZD. v EolAQA  protein kinase A FA<
staurosporine (I ¢M) & HAA &3 PDBug Fod® PDBud #Z&dF A7 F7F £347 &
AERen £ NEJ o3 dadF JAE siAsts PDBu o 2HEd® AAFHAT o4
A7 28 E Protein Kinase C 7} @A HW G proteing Z-&3te] Uehdles 2428 odx &z
248D AEAE 4 Ak Protein Kinase C o 289 U4tstsle #H7F G-protein 1A %
& ZHEFRY Ao #E AYGE Qv HdddeE =3 77 AP ook it

»

i

4 dEAE HA -10 mV ~
PDBu # x| & tail current ¢}
pertussis toxin dWA G

%

P

rr

Sz

ojstgal M 1A M 15, 20008 3

29

A =2 ; Acetylcholine:a)‘s)‘ﬁ); somatostatin:”; prostaglandinsigj;
adenosine:”; neuropeptide Y:'") ol#ldt Agajztg e
L2oM BEESE B Z93 odsle —oslg  bresynaptic inhibition - AZBAEEHel U
glom B3 Z2-2u)dA(excitation-secretion Synapse EE A synapse] HH HEFO=HA
coupling)el Mol ZEE2e Fagde @ Leid g U oldel AFULIHel EulsAl s F - 2
o}, ARdte 7oz 4453 JH.
z AU U FEAGL £ me ojue] 4 HH, tAe AFHEEA AF=F M E(post-
4298 A (neurotransmitter)®] ¥ § fwshize),  synaptic cel)o) & FYL Goproteinst @A ol
o Bujge BAgelEA BHEZ(voltage depen HT TEAS ATz MAE dEtA A
~dent Ca® channeD® Bt #98 Ca”@o oz F M7 AFAL2LS BFEFE oA ZAE
o AAAG, O e BHE2e FEo gae ABWLEA AYSFE AETY sEAt AYE
Z= Qa= E AYA A (synaptic transmission) o AIEH G-protein& Z4$# G-protein ° Z
o] Auisk A n A @t FFE A¥Fo=A dgFr YHE =4
e AZABER Feo BEEZA gMAge FOEA UEHUR ojd FF AEIAFel vt
Uebdo: 2ol @ 2@ld 99 (norepinephrine? ¢ B FET 2ol A¥H Y G-protein ol BoiA
Ugean Zagad #Asrt & dHYA @ge
« B d7s s282AEAD 96 gistns siym (reluctant) modedl A ¥ 7] HE (willing) modeZ
A A7 AL old A Mg e the G-protein mediated, membrane-delimited
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mechanism" 2.8 2 dwgoigct 23U protein
kinase C (PKC)ol #4437t 22 ABASEH
ot Zryg T2 AANAFAE oriFE FLFT AT
Z1de2 ¥usHa 3tk & chick sensory neurons
o] 1= norepinephrine¢] PKCE &A43Azlo2ZH
24528 dAdcn raddn' g4 £204
A M X (dorsal root ganglion cell line) A=
bradykinin®] &3t ZFAF JAE PKCr} o7} gh
O 2aHYt?. wd AT E (frog
sympathetic neuronsim, rat sympathetic neurons:'")
PKC 43t 9ai ZgdF7t S8t Ba
= Ao

a8E2 B AFdMe o
Ao 2 3ted whole cell patch clamp techniqueg A
23l dHAFE 712382, Al E4o norepinephrine
(NE) # %7 PKC agonist ¢! phorbol-12,13-
dibutyrate (PDBu)€ ¥3st¥A PDBu A HA=
A3t NE o 9J& ZFEAF A ofd s}
zHHE AE BAToZHN, ABAGEARY ZLE

4% A EdA PKCo 9¥e wasluz s

97 ARAARE

tlo

Mz g
1L HMzZe ¢y

3% superior cervical ganglion SZ%E ©d AHX
o] B lkeda 5 WS A Agsn
2} 3o} _

AZF 150-350 gm H+= #F (Sprague Dawley rat)
Z ether® v}# 3 & guillotine 22 FAAZU *
e 2 Eg 4522 AA 3 Hank's balanced salt
solution (HBSS)dl #3th 4%&F ZFsd 2AF4
(carotid bifurcation)®| A gangliong A F 2
Az2og F capsuled AATY. ganglionT Z

zzZto2 22 ¥ Earle’s balanced salt solution

(EBSS)dl &71tk. EBSS <l 05 mg/ml trypsin
(1X crystallized, Worthington Biochemicals,

Freehold, NJ), 1 mg/ml collagenase D (Boehringer
Manheim, Indianapolis,” IN), 0.1 mg/ml DNAase
type I (Sigma Chemical Co., St. Louis, MO), 36
g/l glucose, 10 mM N-2-hydroxyethylpiperazine
-N’~-2-ethanesulfonic acid (HEPES), 0.22 % NaHCOQOs3

ofstgef M 113 M 1%, 20004 3¥

(pH 7.4)7} &#%1 o} ganglion fragmentE &
43 enzyme solution® 5 % COz 95 % 0. &5
F718kell A 34 T elA 1 A AEA Y, g
A & @Y HEE ganglion fragment ZHE o
oAzl s FAA ot
HBSS &9 (10 % fetal calf serum (GIBCO, Grand
Island, NY), 8 mM CaCl;, 5 mM HEPES (pH 74)
Fi)el & F 500 x g A 5 #3F PRI
th. pellet& $19] HBSS oA ?

AEFAZD =
culture dish o 258 & 4 T WYHael A<
742 B ES

5=
=)

CES R

2. M7\ M2l 5x 2| & (Electrophysiological
recording)

A M ZEl A whole cell configuration patch clamp
techniqued Al&3te] ZHFHFE 71E30 1752
Garner 7740 #3 (D. 09 mm, OD. 15 mm,
Glass Co. CAE AHE3h
micropipette puller P-97 (Sutter Instrument Co.,
San Rafael, CA)Z A &o] 1-2 MQ o] HEE A%
gt} ©dF (membrane current)? 712& 95td
Axopatch 200A amplifier (Axon Instruments,
Foster City, CA)9l 4 pole low pass Bessel filter&
ARE3tB 12 bit A/D converter (GW Instruments
Inc., Cambridge, MA)& digitization¥th. digitization
rate = filter frequency® #4 5 7} HEE §ho

Garner Claremont,

3. 8% 4

= =

At 2kE (Solutions and Drugs)

ZEAFY 7158 Y3t AXxE XYL (&9
mM) (TEA-Cl 140, HEPES 11, glucose 5, MgCl»
1, BaCl; or CaCl: 5) .2 | &t electrodes W
3 2 Ao MEYER (Y mM) (NMG-CI
120, TEA-Cl 10, Creatine-POs 14, MgClz 6,
NMG-HEPES 10, Tris~ATP 5 NMG:-EGTA 11,
Li:GTP 0.3)2 2 A&t}

Axdgdoez 3 43sa Norepinephrine (RBI,
Natrick, MA) (o} NE22 <)ol AF 5 %7t 10

4uM ol HEE AgsAd. Phorbol-12, 13-
Dibutyrate (PDBu) & dimethyl sulfoxide (DMSQO)
o] ®o 1 mM 9 stock solutiong THE F A X9
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Sl FAsled HFF=rF 500 nMo] HEEZEA
AL &34 v}, staurosporine (LC Laboratories, Woburn,
MA) € DMSO 9 =] 1 mM stock solutiong %
E F AFFE7N 1 M o HEE AXgEAF
AMER LRl M ete] ALR3FH

4. Data 55 &
analysis)

£ (data acquisition and

AFAZ  (voltage steps)< S3 software (Guthrie
Research Institute 9] Dr. Stephen Ikeda 7} A3t}
Fe)E AN AGAFY wE AF data ©
Macintosh 1T A#sttd.  Igorpro
software (Wavemetrics, Lake Oswego, OR)E A}-§&
sty WFHo A7|E A AFVEL fitting3}7]
9lsted  ®WAA (Marquardt-Levenberg algorithm)&
Al g gt graphs Igorpro® # € Canvas® A& 3}

computerof]

ME Axofl ojxlE Protein Kinase C of S & 31

5. Leak Subtraction

BAE7] A3t AdoE
A HF (voltage activated current)ol]l ZH<t=t=e]
1/4 7)) #E 223 (hyperpolarizing pulse)& ¢!
7yttt (P/4). 23y facilitationd #EE7] $E
Al E  non-leak current
Ak, 1 olf+ P/4 leak subtraction
A 22 AENE A gAsEE WEFEAF
(slowly inward current)’t  leak
subtracted recordsoll F7}5l& Zol #AEHUY] o
ol

linear leakage current®

protocol subtracted

records &

activating

6. Facilitation

facilitationd ANZAHLEZ oF Z

Heg A&t facilitation

o ®x2 EE R FAEYE  Hstd 2 ABF 3o g N& ZFET29 A7t
Student t~test® A}-&3RA T} 7] W o Av)eE #igo)ln ol triple pulse
1 nA
NE
10 ms
NE
control
control
+80 mV
-10 mV -10mV

-80mV

Fig. 1. Voltage dependent inhibition of Ca® current by NE

Calcium current traces (top) shown are superimposed before (control) and after application of 10 UM NE

(NE) following the voltage protocol (bottom).

are leakage unsubtracted.

olst2a M 11¥ M 1&, 20004 38

The dashed fine shows 7ero current level.

All current traces
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A. Control B PDBu
20
20 (f
-10
-10
-5
20

__32,7 -40 -8_OJ __1_4-0_-

8()7
it g
2 5 601
~— <
£ ~ Control £ 401
© -3 ~ PDBu &
N 8 204
b T T T T ™ OJ% T T ™ 1
-80 -40 0 40 80 (mV) -20 0 20 (mV)

Fig. 2. Voltage dependent enhancement of Ca? current by phorbol~12, 13-dibutyrate (PDBu).
A. Ca’ currents were evoked by 10 ms pulses from a holding potential of -80 mV to various test potentials
in the external solution containing 5 mM BaZ". Current traces recorded under the control conditions after
depolarizations to potentials between -20 and -10 mV (top) and between =5 and 20 mV (bottom) at a 5 mV
increment are superimposed to each other. B. Superimposed current traces recorded 13 min after PDBu (500
nM) application with the same voltage protocol as in A; A and B share the same calibration bars. C.
Current-voltage refationship of Ca’ currents before (O) and after (@) PDBu application. The current
amplitudes were determined isochronally as the mean of 9.3 - 9.9 ms after each test pulse and plotted as a
function of test potentials. D. Voltage dependent enhancement of current amplitudes by PDBu. Ca’ current
amplitudes before and after application of PDBu were normalized to the amplitudes under the controt
condition,
protocol & AF&3tAd facilitating step (+80 mV) & ¥ 7}s} ‘test pulsedl A8l ZAFHF) o prepulse
Z71 43 F 3o AFANF v&2Z AT, 2 A current (+80 mV A7t A test pulsedlA o A
BI 213 o gt ZEFE A fiirEel & Fo v &S AA Hxo v
217} W&o postpulse current (+80 mV step U7}

olst2el ® 113 ™ 13, 20004 3%
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A. C.
4.0
(nA) 3
| T \ﬂ
-3.0q NE I\?E
R I
-2.&1{ S :
ﬂ NE
1.0+ re—r
0 10 20 30 (min)
22‘N_E
B. )
-4.0n < 1.8 -
(nA) N § .
{ \-T h \ ' Sla- NE
-3.04 - < Apr
) NE [ - NE g NE
NE 1.0 - =
'2,G T T NEI T L T —_ T T ¥ y
0 10 20 30 (min) 0 10 20 30 (min)
Fig. 3. PDBu effect on NE-induced inhibition of Ca® current
A. Time course of Ca’ current amplitudes during the prepulse using the protocol of C (bottom) delivered every
5 sec. The peak amplitudes of Ca® currents were determined isochronally 7.5 ms after the step pulse to -10
mV from holding potential of -80 mV. B. Time course of Ca® current amplitudes during the postpulse using
the protocol of C (bottom) delivered every 5 sec. C. Superimposed current traces selected at the times
indicated in A and B. Before (label 1) and after (label 2) NE (10 M) application, after PDBu (500 nM) (label
3) and both of PDBu and NE application (label 4). The dashed line shows zero current level. D. Time course of
facilitation amplitudes calculated by the ratio of A and B. Note the marked decrease in facilitation amplitude
with PDBu. Bars in A, B, and D: times when 10 uM norepinephrine(NE), 500 nM phorbol-12,13-dibutyrate(PDBu)
were added.
A o} Ad Ry o] facilitation FEE Lotd F 3

NEOI o3t SimigtelmA BAHR o
(Voltage dependent inhibition of Ca®*
NE)

current by

SERS

EAR= | -10 mV step pulse (prepulse) A7} Al
e NE (10 gM)ol 93t ZA JA=HALH
control o} W&l =¥ FAHIE HHP} HEH +80
mV 9 23 JEF AT F QA7kE -10 mV pulse
(postpulse)dll ol A= NE o 23 a7t 2&EH

= H] &}

o2 EF# postpulse current &

fr ooy

control 9

ohb gastdon 3459 BYHE RATY (Fig.

1). ol}2& triple pulseE AMg3lo] A gyiolA

ofstgal M 11 M 1%, 200048 38

At} Fig. 1
1.66 ©} At}

A A M Eo) A9 facilitation &

PDBu ofl elgt txgh o= HEHFT St
(Voltage dependent enhancement of Ca”™ current
by PDBU)

5 mM Ba & charge carrier2 3t} -80 mV%H
80 mV 7+A 9] A=& -80 mV 2 holding potential
9 10 ms T A7EY TEHRFE 7IEI}AUC
Fig. 2A, 2B & Z}Z} Protein Kinase C agonist=
%=zl PDBU (500 nM) A (Control) &
PDBu & A A% £ 5 mV ¢3AHLZ -20 mVERH

] i]
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~10 mV 7}A (top trace), -5 mV 2HE 20 mV 7}

B . Staurosgon'ne
-2.01
(nA)
10]
- Stauro
) +. Stauro + PDBu ~ prepulse
*~ Stauro - postpulse
O L} T L] T ¥ T 1
5 10 15 20 25 30 35
(min)
D. Staurosporine
267 NE NE NE
2.21
o
.8 8
5
= 181 ,
J i
£
o i‘u-f*
1'0-‘1 T T T 3 L 1
5 10 15 20 25 30 35
(min)

Fig. 4. Staurosporine inhibits PDBu effect on Ca® channel current

PDBu (500 nM) application and
£M) both in bath and internal
solution. The current amplitudes were determined isochronally as the mean of 9.3 - 99 ms after each test

A. Current-voltage relationship of Ca® currents before (O) and after (@)
after PDBu wash out (O, dashed line) in the presence of staurosporine (1
pulse and plotted as a function of test potentials. B. Time course of Ca’ current amplitudes (Q: prepulse
current; @ postpulse current) using the protocol of C (bottom) delivered every 5 sec. The peak amplitudes
of Ca® currents were determined isochronally 7.5 ms after the step pulse to -10 mV from holding potential
of =80 mV. C. Superimposed current traces selected at the times indicated in B. Before (label 1) and after
(label 2) NE (10 uM) application, before (label 3) and after (label 4) staurosporine (] #M) application and
before (label 5) and after (label 6) NE application in the presence of staurosporine. The dashed line shows
zero current level. D. Time course of facilitation amplitudes calculated by the ratio of prepulse current (Q)
in B. uM

and postpulse current (@) Bars in B and D: times when 10 uM norepinephrine(NE), 1

staurosporine were added.

PDBu HA2 #f¥ds 27

A7) ¥ge 9

Ao AFE QA7tey 7153 ZEAF 15 29 & &3 (voltage dependent) &2 F7 st om
T3 et g PDBu A A2 <I38td] tail current decayv =9
Fig. 2C A/X < PDBu AA ¥ Fo HF-Hd & Aok 4 AgelMe 2HAF 7182 vus) 2
A (current-voltage relationship)& ESF31 Atk A3 -10 mV ~ 10 mV Aolold & & =7s

oistgrl M 113 M 1%, 2000 39
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B3R (n=4, Fig. 2D). Z2HE2Z olF AFhxq=
test pulse® -10 mV 2 A&t PDBu &3+
Fo ¥ 10 & AE Aof steady stateo] EE3A
om AbE F 30 - 60 ® FAEAAE 1 ARt @
oFA AR .

NE ol 2|stol =& ZE8MF
PDBu 7t Olx|= &t

(PDBu Effect on NE-induced Inhibition of
Ca*" current)

o & ofl

HEHA HAPAHAE Fig. 3 o AAsAH.
PDBu * 22 <13l prepulse current +
o vl FAF FAE BEA ¥ (Fig. 3A, 3C
1(control) 3 3(PDBu %49 #))
postpulse current © Adid oz HL F7 (Fig.
3B, 3C trace 1{control) ¥ trace 3(PDBu o #))
g BQ u, olald Frte] Aeo|2 Lu¢to} basal
facilitation amplitude (NE * X]3}71 - 2] facilitation
amplitude) 7} 1.0 °ol3t2 ZAsT Qo =N
tt (Fig. 3D). PDBu A X% basal facilitation
amplitude 7} Y& $&o2 FEH= de H4E
20 # AE9 wash out AlZke] A8 HE Aoz
¥ u PDBug W& X X% %49 PDBu an3z%
B &43] 315" w7z

control

trace trace

2123 wash out S|FE %

AA X3 FAE 7] Fdh
PDBu ¢! NE-induced facilitationd] ®| X+ &3
g FAAHZEE A3 NE @5 AHX Al facilitation

amplitude € 1.83 * 021 (n=8) ¢! u¥d PDBu ¢
NE & 3§74 HAArE 122 = 026 (n=8) 24 %
ARz F9%8 ZAE BIT (p<0.00l,
t-test).

paired

Staurosporine off 2[8t PDBu &2 A
(Staurosporine inhibits PDBu effect on Ca**
channel current)

H] E0] & Protein Kinase 94 A<l staurosporine 1
e ME AEgE&A7 AT o AXNAG F
PDBu (500 nM)7} Zrg A Fol vl a3E o2
&%tk PDBu HAF ZEAFE A4 A23do
(Fig. 4A, O: PDBu X% 1, @< PDBu X %)
a8y 2 #ZA AEE -5 mVellA 20 mV of Z

olgrEel M 113 M 1%, 20008 3

‘shown).

o xMoll nixl£ Protein Kinase C o %@ 35

A o 21
ol Aot
T3 AEU g GTPrS (300 uM)E F
NE o 9% Zgd7 JAEH7
g 3 e NE o 93 Z%
#&5 U< u staurosporine ¥ i’% Z 4
2 Zeol7t iAok (Fig. 4B, 4D).
staurosporine 5o 2 <l ZE HF I}
(Fig. 4C trace 3 ¥ trace 4 B]i).

27 % 9o BFAE Ho gAY HgS
&}
%‘—-‘?—‘6] e R

AAEHE
=
A FEE P2

of Al = A vt

al

i

NE ol 2|8t G-protein THoHAN Z&
(G-protein mediated Ca® current mhlbmon by
NE)

5 ol

2 dF9dA NE (10 uM) -10 mV oA
FE A YA 9H +80 mV o Z3)
F ke -10 mV 9] A= el Z
R Aol Faste FAGAEHS B
(Fig. 1). °1¥ membrane delimited mechanism
o2 & Ay EAolth olw G-protein o ¥

= M XUy L9 nonhydrolyzable GTP analogue
A GTP7S (300 uM)E Fo3l G-proteing &4
3¢ 9= NEo o3 AE5dF JAZE & Jery
€ A AX¥EY &89 nonhydrolyzable GDP
analogue ¢! GDPAS (2 mM)& F93te G-
proteing W &3383 ZB$+ NEd 93 ZEHF
AA7t 24HE AT FAFUT (data not

w3 ojuf HAAdE G-protein & FTHE
dotr 7] 935t pertussis toxing 16 AlZF &<+ A
AR E W NE o ZEgdF ‘?1211347} Eaape)
= A9 F Hol pertussis toxin sensitive G-protein
& #9stgdth(data not shown). o) ©& AT

g oste] mu? Y @ Aol G FE)

PDBu 2| 2tx
(Voltage dependent effects of PDBu)

okol 7<A-i _aJ_}

B A¥gF78s %39 PDBu o 9 PKCeo &4
st ZEMFE /A7 (Fig. 2) A% dEEZ
(NE)oll o3t} fFEsle ZgdfF JAE sfiAso
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ol Schwartz'?7} &
A FAdlA, 221 Zhu ' o] H&E AdA
3 Aztel & R, =3 PDBu o =9 Z
#31F A7l 57v942] #FA (dose response curve)
g 2doly 7l Ydted 05 nM (n=3), 5 nM (n=5), 50
M (n=5), 500 nM (n=8), 1 M (n=3) & H| 3|
2 23 500 nM PDBudllA #Hdl F71583& 2
252 500 nM PDBug A&3te] A& AE3A
. 2 dFeMe PDBu o 93sted tail current
decay’t £3HE Reol BAHIJOoY (Fig. 2) tail
current ° #l X PDBu A#E AMAozZ £43
A Ut PDBu® ZE &2 deactivationo] P] 3|
t E#E Yot tail
constant ¥4 % PDBu 3349{ voltage dependency
g Yotr A ot

=]

F5 current time

PKC off olst 2R/ ZIZAAdH2 sl
(Relief of tonic inhibition of Ca®* current by PKC)
Swartz (1993)'" & PKC activator ¢ phorbol-12
-myristate-13-acetate (PMA)o] ¢l3tod ZHEAF
A717} Z7tste AL PKC o 289 tonic current
inhibition 2. 2% & Hojyr] wEolgtu st o
a FA2 Z2adFe 79 facilitation =7t &
=95, ol= PKC activator 24
PDBuE AH&3 2 dF7ZAAg: #F dAsts
o2 PDBudl 93t ZEHF7t F/HEHUES
olu 2} tonic inhibition®] 2 %=<¢l facilitation
v RAg BAFAC

B Eo

4

SELENE R

oy Mg B
Bl Y

4

Protein Kinase ¢} A} A<l staurosporine
3t & PDBu 7} #&dfd nixe &3&
o PDBu MAF ZgHFe AL FZast
Fig. 4A, O: PDBu %2 #, @¥ PDBu #A]
gy 2 A AT -5 mValA 20 mV ol

Hof gradgle] u] g
ds ¢ F AR E£3 PDBuE AT ¥
Fig. 4A, O with dashed line) ol <Fzte] ZaH
Fo z=7) FAU BEEE Ao Hol PDBu A X
: & whole cell patch clamp
technique < oz XAEHn Y TEIAFR
run-down @4 S 2 23 artifact & 7t5AE AlAL
stz 9tk (Fig. 3C. 3D). olRe] #A artifactd A

)

i
NG
e o

o
34%4
o

1

E )

oV I = TR A A )
-
u
2
[\~
(e
X
o
N
b
ey

2

—_

oistgel ® 1A M 1%, 20004 3

o5 = perforated patch clamp techniques A}&3}
o B AYg wEFToaN Folr izt g

T3 NEo| 9% ZgdF dAzdE #Eed s
| staurosporine ¥ A3 F o ¥ p 2 Ao]st gl
AT (Fig. 4B, 4D). ol& PKC Ao o3 &azal
i AHE £ 9oy staurosporine ©] M 50|
protein kinase Z A 7t PKC ©|9lo = th &
protein kinase’7t EF Also] YEld 2= T &)
A+ qdth

a2y ofx PKC ol9o] AlAHGEA o Z
FARF AdAVIHE 2% 48 g2 protein

kinase 7} @lv 4%°l=2 Fig. 4B, 4D9 23S

F2 PKC Aol 28 et Ags|ies F@sle]
7F AZtEct F%  staurosporine A x| AME] ol A
PDBug 543w A NEo| 23 ZgAF A7 o

DA ®ste A Lol HAFPES FAFoEZH
G-protein ©} 23l wl7HE] = tonic inhibitione|
A ZAM PKCO &S o] dd AFs 2
3t} staurosporine FHZ sl ZHFHFI A
Aee AE dA EBEA g dFezM (Fig
4C trace 3 ¥ trace 4 BHl) T AMEME o]g
3 Aol #HFHZA Aoz Hol UF 9
artifact® A Zr gl o},

o) -
5

Azzxoz B  AFdres  PKCY 243
G-protein © 93t wiZi=ElE ZEHAF AA7IA
8 Al g b= 2AstArk FF PKCol ostd]
¢lAbglEl = 297 A G-proteind] A ZEEE<Q
A dolre AT7F T FH A F gt

go rif

Qo
A&

i}l
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Role of Protein Kinase C on Norepinephrine Induced Inhibition
of Calcium Current in Rat Sympathetic Neurons

Yong Sook Goo*, Keith S. Elmsliet

*Department of Physiology, College of Medicine
Chungbuk National University, Cheongju, 361-763 Korea
+Department of Physiology, Tulane University Medical School
New Orleans, LA 70112

The signal transduction pathway for most neurotransmitter induced inhibition of Ca® channels
in sympathetic neurons involves a G-protein mediated, membrane-delimited mechanism without
the participation of any known protein kinase. However, activation of protein kinase C (PKC)
has been proposed as one of the intracellular mechanisms mediating some neurotransmitter
induced Ca® channel inhibition. In the present study, we investigated the effects of phorbol-12,
13-dibutyrate (PDBu) on Ca® channel currents of acutely dispersed neurons from adult rat
superior cervical ganglion (SCG) neurons using whole cell variant of the patch clamp
technique. PDBu (500 nM), the activator of PKC, increased Ca®" channel currents and retarded
the deactivation of tail currents. The effects of PDBu were voltage dependent and the maximal
increase in the current amplitudes was observed between -10 to 10 mV (n=4). PDBu
attenuated Ca® current inhibition induced by norepinephrine (NE), which modulates Ca”
channels via a pertussis toxin (PTX)-sensitive pathway. Inhibition of PDBu by staurosporine
(1 pM) blocked the effects of PDBu on current amplitudes and NE-induced G-protein
mediated inhibition of Ca®" currents. Further experiment should be done to know if G-protein

or Ca~ channel itself is the target of PKC phosphorylation.
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