Ac Phsnna | iwSiru

BE. 10: Ig 0253-9756

22 L43 A 711
2B27LfL 22

KEY WORDS' MCI-154; oEdc agm
mmdmamlcium; I[lamiC reticubllll; papill-
1 miiocdial oontraction; cafk

AIM: To explore the >SSble mechanisms

underlying e  itive inotropic effect of MCI-154.
MEn10DS: Skinned fibers wi  disrupted or
pre 1v00 sarroplastoic reticuhnn (SR) were

ed by ponin 5 50 mg.L—1- The
t sion-pCa relatioDsmJ> d pCaso of saJ: nm (500
inned bers were taken as the indres of

mg.L
ntractife preti:lill.  TAe

Ca? + sensitivity of
amplitude of cafféire-indu d
index of C @+ release frotn SR in saponin (50
mg.L. 1) S nned fibers. RE .TS: 1) MCI-154

(0.1mmol *L -1) showed a €dZ+ sepsitizing effect

Intracture was an

on n actile proteins. The pCaso was increased to
5.84 (554 —6.14) m ed with n 0] value
5.54 (5.30 —5.79) (p <0.01 n=8). Hill
ovbificient n was d s$@ {by 0.29 (P< 0.01

N=8); 2) Nowntracture was produced by MCI-
154 in preparations with PNServoo SR. (affeme
beforemd after MCL154
n=4).

ancecs ¢©

induced ntrac re

treatm t were not changoo (P =0.05
CONCLUS®N: MCI-154 direcdy e

2 : .
€d + nsitivity of n actile protein but has little
effect on ea 2+ rel se from SRmmt skinned cardiac
fi'8.
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M hanisms of positive inQtropism.
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[n Ca2+ sensitivity of the contractile proteins |[yae
probably involved in theusitive inotropic action of
MCI-154 in guinea pig and dog myla:ardium 2 3

In this paper papillary muscles
skinned by high or low concen ation of saponin to
explore whether or not .MCI-154 would influence
€A sensitivity of cardiac co tractile proteins and

Ca?-+ lielease from SR.

we used rat

N O.HCI
H

6-[4- -pyridyl) phenyl |-45-diby

3(2H) pwi one hyl chloride (Ma..154)

MATERIALS AND METHODS

Preparation of skinnwfibers Wistar rats weighing
100 — 150 g were d apitated. H rts weret 1s+red to
The papillary musdle
(< 1 rmm m diameter) of right ventricle was tied to ¢
perfusion chamb r and the other end attached by a silk
1 P to isometric force 1sducer (Statham UGo
USA). The muscles were x ed to skinning solution C
below) at 20 CC for 30 rnin and washed by relaxing solution.
The sarcolenuna b ame hyperp meable as the removal of
h ATP from the relaxing solution brought the fibers mto
gor state.

"lutiom The bmic relaxingml11tbn mtaind(mol
-L-1)": KO11140 1\Ol: 5 tazic 80id 10 inudazole 28

ATP 5p th1 W}hiO
g.3S [mmlHE Soluitinwas made byaddingsapOnin (50 co
50Omg.L-1 ® the b ic rd 19wu On . Adva

utlon was made by adding CaCb to the basic relaxing
solution The ncentration 01 free €d2+ wa.. ¢ .xor edas
11 € (n 90f Ca?+ n)-zajmd
egtazic acid were added so that each activatisolution
é Wt of pCa 7. 0 —4.5oomPuMomwge
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Fig 19 ea™-acl a d force of sldnn  rat ri2ht

parlery @ einahsen (A) or prese
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Fig 2. Effect of MCI-1S4 o/l tensiOB-pCa ;belationship of
saponin(500 mg.L-1) skinned rat t  ventri.oar papillary
cles (n=8).

Thls was considered to be caused by caffeine-induced

C® . release from SR. After reloading SR with
pCa 6.0 solution mnoowmntracture was induced by

|.CI-1$4 {@.iBn1dlL J. The caffeine-induced

t'mtractmes were 14339mg(n= after MCI-

154 ueatment (Fig 3).
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Aqents that are able to enhance the sensitivity

of m filamentswcalcium have been called

» 1IClum .ensitizers 6 . The pr oot study has
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5 Hu Y HeZH LiYX. Ca™ sensitivity of tr h
papillary  nluscles. Mecnanisms underlying the SaiPmin--Sk-Iﬂed cgrdiac muscle of rat.
sensitizing effect of MCI-154 e uncl r. A direct Chin J Appl Prysiol1936; 12: L. 5. .
, , , ) 6 Wetzel BHa uel N. New cardiotonic agents — a Dno..:1—
action on regulatory protein troponin and _it8 approach for treatment of heart failure.
subunits (eg enhancement of troponin C Cd"+ Trends Pharmacol Sci 1988: 9: 166 70
binding) may be involved(2 78). ~ Inour study the 7 [.3R Gwathmey JK. Effec oi MCI-154 and caffeine
Hill efficient of tenslon-pCa  relatl00Ohip wwss Ca++-Z Jlated ITltsdilctions between troponin subtmits from
reduced significantly which suggested that the bovine neart. J Pharma 1 Exp Ther 1994; 270: 831-9.
a)()peration between actin and myosin had been 8 Sata M Sugiura S Yamashita H Fujita H Maonmura S
changed by the treatment of MCI-154(9). Further S 1zawa T. MCI-154 Increases alt sensitivity of ?e.consututed
: un filrunent: a study using a novel in vitro motility a vy
experimmts are neceg y fo fully explore the technique.  Cir. Res 1995: 76: 626 —33.
molecular mechanism hy which MCI-154 increa8es 9 Rupp H. R ulation of heart function.

the Ca+ sensitivity.

New York: Thierne Inc 1986: 234 — 48.

The present study was also taken to analyze the 10 N tsu A Kitada YSa toh N Morita M M 'yama A
possible effoct of MCI-154 on SR functions. The Kobayashi Met al . In vitro characterization of the effects of
results indicated that MCL154 itself could not MCI-154 a novel cardiotonic agent on cardiac tissu: .

. 2 . ]pn J Phannaco11989; 49: 397 -405.

induce Ca” + release from SR and it had no effect on

caffeine-induced Ca2+ release in the preparations
skinned by saponin (50 mg.L-1). Whether or not
MCI-154 affects the [C€g+ Ji of myocardial cells

through CAIVIP system is stiU a
From the present studty we can

MCI-1S4
Ca’+ ca?+

matter of

contro ersy(3 10). C 410078 )

infer at least that enhancement of SR Ca + release 1s

included in the mechanisms underlying the MCIL...154; .

not
positive notropic effect of MCI-154.

In conclusion MCI-154 1s a kind of new

MCI-154 - :
50 mg.L -1 (SR)
500 mg.L-1

alci n sensitizer it increases the sensitivity of

ntractile system to €&+ without influence Ca2 + 500

release from SR in skinned cardiac fibers of rat. -

PCa
s0 eazt - 50 L
SR C#+ ]
MCI-154 (0.1

Cd+
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