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Results by ANOVA and Scheffe’s test (p<0.05)

Isoproterenol 0 pMvs. 1 uM p=0.0016 S.

isoproterenol 0 uMvs. 10 uM p =0.0371 S.

Isoproterenol 1 uMvs. 10 pM p =0.5784 N.S.
Quiescent vs, Stimulation  p=0.0112 S.
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(b)  Results by ANOVA and Scheffe’s test (p<0.05)

Isoproterenol 0 uMvs. 1 uM p=0.4098 N.S.

Isoproterenol 0 pM vs. 10 uM p = 0.0497 S.

Isoproterenol 1 uM vs. 10 uM p = 0.4458 N.S.
Stimulated vs. Quiescent =(.0419 S.

o~
©
=

Stimulated
(5.0V/cm, 0.5sect)

O Quiescent

N

=3

@ -actin content per cell
(Normalized with control cells)

o

0 0 1 1 0 10
(n=4)(n=4) (n=4)(n=4) (n=4)(n=4)
Isoproterenol { pM )

R4 POFUEICBLEFTPZRFRBOHE
(@7 xA¥ A4 70y bOREREEED 146, (b)
MeErmotE, (o) mEREmE»bEBILLET 2
F v mDTFEED

BAR LML RIS L3 Bl & g BRI OEE 381

BEMEICBVWCa T2/ FrERIFT Y IICIEIE
TS o8y L EBROBIMEIN A S B 2 L ATh
Molz, INHOEREND BZEMHEELC L 5 M
Ha Rk 2R & > o8 7 oRsnE & b 72 S Hig
TdhY), B2 )FHEMAILEICIbD > Twa
KEIZBWTI, TOAEMIIIT 2 720 D)L
MZAL T B REMEARIE S L7z,
*ﬁ,#&yﬂﬁi’mN,a77%ytﬂ
3 ¥ v 1Zid isoproterenol |2 X BB LY 1) L ER
B D 2B Hs ik < B, isoproterenol & RN L 7
FIHBRINBOAEIZ L ZERPIRKENT
Eibhotz, TOZ 3 FEEOMK S L v
TAREILBWTCEAANBOAEE  a T F
ERIFATVIIBIIITEEICLHN, M6&7
WRTEBY, HEWICEETII L0720 00,
LAY LEEICBWCESAME N2 7275
BaTrFrERITYYDENSE L AN
Bdholz., TNHOMRELY, BRI 5
Jallfgid Elca 7275 v L B34 ¥ Y EOIHE

B-Myosin — omw amp oneo g o Gm—
(200~240 kD)
(a) Qui Sti Qui Sti Qui Sti
0o 0 1 1 10 10
Isoproterenol (M)

(b)  Results by ANOVA and Scheffe’s test (p<0.05)

Isoproterenol O pMvs. 1 pM p=0.3298 N.S.
Isoproterenol O uMvs. 10 uM p = 0.5691 N.S.
Isoproterenol 1 uM vs. 10 uM p = 0.8040 N.S.

Stimulated vs. Quiescent _p = 0.0461 S.
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Results by ANOVA and Scheffe's test (p<0.05)

[Ca®*] 1.8 mMvs. 3.8 mM p=0.2792 N.S.
[Ca**] 1.8 mM vs. 6.8 mM p=0.3591 N.S.
[Ca®]38mMvs.6.8mM  p=0.9835 N.S.
Stimulated vs. Quiescent p =0.0534 N.S.
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R D SRS P NGRS TR

Z &

AR FE Tl DA AR B D 15 5 AL AL Al
FIRE ARG B LT B % BB T v MO
ML OBEFEEERIC X Y MG L7z, BFRISARIZE Tl
ARIEAPREN & A MR UHE T T HE D RFE I KT 4R 12
BB EEZRET 5720, MISIURELED FHE %
FICH B BRBEOREL TRz, BB
2 & AR ATE R IO OWTIERZES T2 L,
BRICIEES LavwE ) HEIL, a ZAMKIC
EBMAFRLZIHST S VI HETD, a TF
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Results by ANOVA and Scheffe's test (p<0.05)

[Ca*] 1.8 mMvs. 3.8 mM  p=0.4262 N.S.
[Ca*]1.8 mMvs.68mM  p=0.8970 N.S.
[Ca*]38mMvs.6.8mM  p=0.6903 N.S.

Stimulated vs. Quiescent p=0.0537 N.S.
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Effects of Contraction and Stimulation of f§ -adrenergic Receptors on the

Hypertrophy of Cultured Myocardial Cells

Takeru Naiki*, Asako Hayashi*, and Koichi Kawahara*

*Research Institute for Electronic Science, Hokkaido University, Hokkaido, Japan

Detailed mechanisms underlying the genesis of
myocardial cell hypertrophy caused by long-term
mechanical overload have not yet been fully under-
stood. In the present study, we investigated effects of
the increased sympathetic nervous tone, which is
considered to occur in order to maintain the normal
cardiac output when the heart is mechanically over-
loaded, on cell hypertrophy. To do this, myocardial
cells isolated from adult rats were cultured under
electrical field stimulation, and the effects of an
agonist of sympathetic receptors, and the frequency
and intensity of cell contraction on the mass of the

cells were investigated by measuring the total protein

content and the contents of ¢ -actin and 3 -myosin.

The cell hypertrophy was induced by stimulating
j3 -adrenoceptors, and was enhanced by concurrent
cell contraction (electrical stimulation). These changes
were associated with the increase in the contents of
actin and myosin, indicating that the cell hypertrophy
induced in the present study may be an adaptive
response against the mechanical overload if it would
occur in vivo. On the other hand, the cell contraction
itself significantly increased the contents of actin and
myosin. The present study suggested that the increased
sympathetic nervous tone induced hypertrophy by
stimulating j3 -adrenoceptors together with the increase
in contractile proteins through mechanoreceptor ac-

tivation.

Key words . Cell hypertrophy, Sympathetic nerve, Mechanical overload, /3 -receptor,

Contractility of myocardial cell, Electrical stimulation
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