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1 )The Cat*-activated protease {Calpain) modulates Ca’*/calmodulin depen-
dent activity of smooth muscle myosin light chain kinase: M. Ito, T. Tanaka,
K. Nunoki, H. Hidaka, K. Suzuki.

The Ca®*-activated neutral protease can proteolyze both Ca?*-dependent
cyelic nucleotide phosphodiesterase and smooth muscle myosin light chain Ki-
nase. Ca’*-dependent cyclic nucleotide phosphodiesterase from rat brain wascon-
verted to the Ca®"-independent active from by Ca®*-activated protease. The
proteolytic effects on myosin light chain kinase of Ca?*-activated protease
differed in the presence and absence of the Ca’*-calmodulin (CaM) complex.
In the presence of bound CaM, myosin light chain kinase (130k dalton) was
degradated to a major fragment of 62 KDa, which had Ca®*/CaM-dependent
enzyme and CaM-binding activity. When digestion occurred in the absence of
bound CaM , myosin light chain kinase cleaved to a fragment of 60 KDa.

This peptide had no enzymatic activity in the presense of absence of the Ca’*-
CaM complex. Available evidense suggests that the Ca®’-activated proteases
may recognize the conformational change of smooth muscle myosin light chain
kinase induced by Ca’*-CaM complex.

Biochem. Biophys. Res. Commun. , 145(3), 1321-1328, 1987.

2) Different sensitivities of Ca’*, calmodulin-dependent cyclic nucleotide phos-
phodiesterases from rabbit aorta and brain to dihydropyridine calcium chan-
nel blockers: S. Matsushima, T. Tanaka, M. Saitoh, M. Watanabe, H. Hidaka.

The concentrations of the dihydropyridines, CD-349, nicardipine, and nimo-
dipine, producing 5096 inhibition of Ca’*, calmodulin (CaM)-dependent cyclic
nucleotide phosphodiesterase (CaPDE) from rabbit acrta in the absence of Ca®’-
CaM complex were approximately 7 to 13-fold higher than these-of aorta
CaPDE in the presence of Ca®**-CaM complex and of the trypsin treated en-
zyme form. On the other hand, these dihydropyridine derivatives inhibited Ca
PDE from rabbit brain at much the same ICss values seen in the absence and
presence of the Ca®**-CaM complex and the trypsin-treated enzyme. Kinetic
analysis revealed that these dihydropyridines inhibited the activities of CaPDE
from both the aorta and brain, competitively with cyclic GMP as substrate,



and the Kivalues of CD-349 for CaPDE from aorta or brain in the absence or
presence of Ca**-CaM complex and trypsin-treated enzyme were 9.6, 0.75, 0.75
or 0.69, 0.70, 0.66 uM, respectively. These results suggest that CaPDE from the
rabbit aorta differs from this enzyme in the brain, with regard to the relation-
ship between the dihydropridine binding sites on CaPDE molecules and the do-
mains regulated by the Ca’’-CaM complex or limited proteolysis.

Biochem. Biophys. Res. Commun., 148(3), 1468-1474, 1987

3) Calcium-dependent protein phosphorylation in platelet activation and the
selective inhibitors: T. Tanaka, M. Saitoh, M. Naka, M. inagaki, H. Hidaka.
Platelet Activation. , 17-26, 1987, Academic Press Inc.

4) Selective modulation of calcium-dependent myosin phosphorylation by novel
protein kinase inhibitors, isoquinolinesulfonamide derivatives: M. Hagiwara, M.
Inagaki, M. Watanabe, M. Ito, K. Onoda, T. Tanaka, H. Hidaka.

Mol. Pharmacol., 32, 7-12, 1987

5) Transmembrane Ca’® signaling and a new class of inhibitors: H. Hidaka, T.
Tanaka.

Calcium ion plays a critical and central role in various biclogical events as
second messenger. The intracellular calclum ion is involved in the mechanism
of stimulus-induced cellular response such as muscle contraction, metabolic
regulation, endo- and exocytosis, cell motility, cytoplasmic fransport, cell
proliferation, and fertilization. Figure 1 shows a schematic representation of
several processes that are involved in this flow of information in the Ca’*-
dependent regulatory system of cell function and selective inhibitors of each
process. To investigate molecular mechanisms involved in the calcium messen-
cer system, we developed potent specific inhibitors of each step of the calcium
messenger system, as shown in the model of Fig. L. These selective inhibitors
of each process in the calcium messenger system are discussed herein.

Methods in Enzymology, 139, 570-582, 1987

6 ) Molecular pharmacology of myosin light chain phosphorylation of smooth
muscle and nonmuscle cells: H. Hidaka, T. Tanaka, M. Saitoh, S. Matsushima.
.Calcium-Binding Proteins in Health and Disease, 170-179, 1987, Academic



Press Inc.

7 ) Calcium-dependent functional hydrophobic regions of calcium-modulated pro-
teins: T. Tanaka, J. Takai, Y. Hirokawa, H. Hidaka.

Calcium-Binding Proteins in Health and Disecase, 585-587, 1987, Academic
Press Inc.
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1) Electrophysiological study on animal model of depression: Single unit activi-
ty of locus coeruleus neurons in rats exposed to long-term severe stress:
Sumio MURASE.

The spontaneous and evoked activity of locus coeruleus neurons was studied
by extracellular recording in the following three groups of rats exposed to
forced running stress: 3-day stress rats which were stressed for three days,
depression-model rats which remained inactive after long-term forced running
stress, and recovery rats which gradually recovered from the inactive state
after the long-term stress. The spontansous firing rates tended to decrease in
3 -day stress rats. In depression-model rats, the rate significantly decreased
in comparison with that in control and recovery rats. The rate in recovery
rats was the same as in conirol rats. The number of evoked spikes in re-
sponse to foot-shock also significantly decreased in depression-model rats.
The inhibitory effect of imipramine on the spontaneous firing rate was more
marked in depression-model rats. These findings suggest that unit activity of
locus coerulens neurons is decreased in depression-model rats.

Mie Medical Journal, 37(1), 1-15, 1987

2 ) Effect of antidepressant on behavior and central catecholamine of depres-
sion-model rats: Isao KITAYAMA, Sumio MURASE, Manabu KOISHIZAWA,
Shigeru KAWAGUCHI, Junichi NOMURA.

Effect of antidepressant on behavior and central catecholamine were investi-
gated in depression-model rats produced by long-term forced running stress.
Changes in the spontaneous running activity and the concentration and turn-
over of catecholamine were examined in non-stressed rats injected with saline
and depression model rats injected with saline, imipramine and MOD-20 (a can-
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1) Electrophysiological study on animal model of depression: Single unit activi-
ty of locus coeruleus neurons in rats exposed to long-term severe stress:
Sumio MURASE.

The spontaneous and evoked activity of locus coeruleus neurons was studied
by extracellular recording in the following three groups of rats exposed to
forced running stress: 3-day stress rats which were stressed for three days,
depression-model rats which remained inactive after long-term forced running
stress, and recovery rats which gradually recovered from the inactive state
after the long-term stress. The spontaneous firing rates tended to decrease in
3 -day stress rats. In depression-model rats, the rate significantly decreased
in comparison with that in conirol and recovery rats. The rate in recovery
rats was the same as in control rats. The number of evoked spikes in re- '
sponse to foot-shock also significantly decreased in depression-model rats.
The inhibitory effect of imipramine on the spontaneous firing rate was more
marked in depression-model rats. These findings suggest that unit actinity of
locus coeruleus neurons is decreased in depression-model rats.

Mie Medical Journal, 37(1), 1-15, 1987

2 ) Bffect of antidepressant on behavior and central catecholamine of depres-
sion-model rats: Isao KITAYAMA, Sumio MURASE, Manabu KOISHIZAWA,
Shigeru KAWAGUCHI, Junichi NOMURA.

Effect of antidepressant on behavior and central catecholamine were investi-
gated in depression-model rats produced by long-term forced running stress.
Changes in the spontaneous running activity and the concentration and turn-
over of catecholamine were examined in non-stressed rats injected with saline

and depression model rats injected with saline, imipramine and MOD-20 (a can-



didate for a tetracyclic antidepressant). Running activity was significantly re-
stored by injection of imipramine and MOD-20. In depression-model rats the
concentration of central catecholamine increased in the cell bodies and nerve
terminals of the ascending noradrenaline system, and turnover rates of the
catecholamine decreased in the terminal region. The increased concentrations
were returned to the non-stressed level after injection of the drugs. However,
the decreased turnover rates were not recovered after the injection. These re-
sults suggested that MOD-20 was a potent antidepressant and the therapeutic
officacy of antidepressants might be due to the restration of catecholamine

concentrations.
Japanese Journal of Psychopharmacology, 7(4), 433-436, 1987
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