&%
Bt
_H
By

B EHE® RS 0O HF - 17

i

v

9 Wi B 35y N Y VE oo &

=

R OB ¥ O K

%#ﬁﬁ)@

BB A N ¥ R OB

ny

&« B 4

Ht
=N

g MW B MW
® B

=
!

= R S

N
G
|

CA &+ & I B 2% N2 8BY VBt O & #



Abstract

Roilie ot Brtait ecin P hosphorylation in The catecholamine secretion from the adrenal medullary
Catecholamine Secretion from Bovine cells is triggered by the increase of intracellular
| 2+ 2+
Ca concentration ( Ca -dependent catecholamine secretion).

Adrenal Medullary Chromaffine Cells

However the actual mechanism of inducing the secretion is

still unclear. Protein phosphorylation is considered to be a
2+
candidate of the site of action of elevated Ca concentra-

Katsuro Furumachi tion. Proteins are phosphorylated by protein kinases and
subsequently dephosphorylated by phosphatases in ViVOo.

Phosphorylati -deph horylation modulates the it of
Dlepipe tRlent of Pharwacolegy ., School. ©f S it ) S 4 s i "

proteins by causing its conformational change. In this
Medicine, Iwate Medical University, »
study, the influence of the protein phosphorylation was

Norioka, Japan (Prof.T.Xashiwoto) , ) : " ]
11 investigated by measuring the catecholamine secretion from

Department of Orthopedic Surgery, 1 the digitonin-permeabilized cells. Concentrations of free
| 2+
School of Medieine, Iwate Medical | Ca (0.1-10 uM) in the medium increased the catecholamine

University, Morioka, Japan (Prof.M.Abe) secretion in a dose-dependent manner. The catalytic subunit

of the cAMP-dependent protein kinase (20-200 units) en-

§ hanced the catecholamine secretion under the existence of

} ATP and Mg2+. The regulatory unit of the same kinase had no

key words phosphorylation, catecholamine | effect. Okadaic acid, a specific inhibitor of the protein
segrertion, protelwn kinause, vEkadaiec dacad,

adrenal medulla




phosphatases also enhanced the catecholamine secretion.
These effects were not significant at a higher level of free
Ca2+ concentration (more than 10 uM). These results indi-
cate that the protein phosphorylation by protein kinases is

involved in the catecholamine secretion from bovine adrenal

medullary cells.
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10 U/ml & D H E kK 2 @ % € £ L. T 0O M R K
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Effects catalytic subunit (CU)

cAMP-dependent protein kinaseon

dependent independent CA

secretion. The digitonin-permeabilized

incubated for at 37°C with different

concentrations Ca2*-free (with 5 mM

600nM Ca2*and 2 mM ATP mM Mg2z"*

containing (@ ), Ca?2*-free and 2 maM ATP

containing (W), nM Ca2* containing

and ATP+Mg medium. Data are means

SD from 3 experiments. P<0.05 %

Significantly different Ci-free secretion.

Bl eic g vof " it hee ealt a liyatiive

subunit ( CU ) and of the regulatory

ssbaur g & C. R ) secretion.

permeabilized incubated for 15 min at

19 a Cat*=tree mediun control ,

a mediuw containing 600 nM Ca2* ( dotted bar),

nM Caz* 100 U/ml shaded bars

200 U/ml ( striped bars ) of CU or RU.

Fig.3 The effects of okadaic acid ( 0A ) on CA
secretion. The digitonin-permeabilized cells
were incubated for 15 min at 37°C with
different concentrations of 0A in

Ca2*-free (with 5 aM EGTA, A ), 600nM Ca2*and

2 uM ATP + 2 uM Mg2* containing (@ ), Ca2*-free
and 2 mM ATP + 2 mM Mg2* containing (MW ), or
600 nM Ca®* containingand ATP+Mg2*-free (Q )
medium. Data are means * SD from 3
experiments. * P<0.05 % *x P<0.01

Significantly different from CU-free secretion.

Fig:4¢ The time course of the 600 ak Caz* (O ),
690 nN Ca**+ 10" % 0k (W ), and

600 nM Ca®*+ 100 U/ml CU (@ ) evoked, and
Ca®*-independent (with 5mM EGTA ,A ) CA

secretion.



Fig.$% The Ca?* dependence curves of the CA
secretion from digitonin-permeabilized bovine
adrenal medullary cells. The permeabilized
cells were subsequently incubated in a medium
containing different concentrations of free
Ca®#* ,without following agents (O ), with 10-7N

0A (W ),or with 100 U/ml CU (@ ).

Fig.6 The effects of K 252a and KT 5823

on CA secretion evoked by 600 nM Ca2* and 100
U/ml CU. The permeabilized cells were incubated
in the different concentrations of K 252a, with
Ca®#*-free ( with 5 mM EGTA, A ), with mediunm
containing 600 nM Ca2* (O ) or 600 nM Ca2* + 100
U/ml CU (@ ), and different concentrations of

KT 5823, with medium containing 600 nM Ca2*(0O)

or 600 nM Ca®* + 100 U/ml CU (m ).

Eig.q A schematic representation of the
intra-cellular signal transduction in

bovine adrenal medullary cells.

Fig.8 A schematic drawing of the

phosphorylation-dephosphorylation coupling.
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