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Fig. 1. Role of Mg** in the superprecipitation of
natural actomyosin. Medium contained 20
mM Tris-Maleate buffer pH 6.8, 100 mM
KC! and 0.5mM ATP. a) Superprecipitation
of actomyosin was completely inhibited by
5mM EDTA(ethylenediaminetetraacetic acid)
but addition of 6mM Mg™* initiated the
superprecipitation,

jals)
05F

o4+

03r la)

b)
ozr

<)

1 O 1 1
70 (Min) 10 20 30

‘0 . : ) ; L

10 20 30 40 50 60 (Min]

Fig. 2. Effect of EDTA on the superprecipitation
of actomyosin in condition without addition
of Mg**, Medium contained 20mM Tris-Mal-
eate buffer pH6.8, 100 mM KCl and 0.5mM
ATP. No Mg+t was added. a) no EDTA, b)

1mM EDTA, ¢) 3mM EDTA.
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Fig. 3. Effect of Mg** concentration on the super—
precipitation and clearing of actomyosin,.
Medium cotained 20mM Tris-Maleate buffer,
100 mM KCI and 0.5mM ATP. a) no Mg*™t
added, b) 5mM Mg** added and c¢) 1mM E-
DTA without addition of Mg**
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Fig. 4. Effect of Mg** on the Ca** sensitivity of Fig.
natural actomyosin. Medium contained 20 m
M Tris-Maleate buffer. 100mM KCl and 0.5
mM ATP. no Mg*™ was added.
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6. Effect of Mg** on the Ca** sensitivity of
acotmyosin. Medium conditions: same as in
case of Fig. 4 except the presence of 1mM
Mg**. a) no EGTA b) 25pM EGTA.
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iFig. 5. Effect of Mg** on the Ca** sensitivity of Fig. 7. Effect of Mg** on the Ca** sensitivity of
actomyosin. Medium conditicns: same as in actomyosin. Medium conditions: same as in
case of Fig. 4 except for the presence of case of Fig. 4 except for the pressnce of
100 «M Mg** a) no EGTA b) 25:M EGTA. 5mM Mg**, a) no EGTA b) 25.M EGTA.
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Fig. 8. Effect of Mg** on the Ca** sensitivity of actomyosin. Medium conditions: same as in case of
Fig. 4 except for the presence of 10mM Mg**. a) no EGTA b) 25 M EGTA.
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Fig. 9. Tffect of Mg** concentration on the Ca**
>e."smwty of actomyosin. The Ca** sensiti- -
vity was determined by the method illustr-
ated in Fig. 4 to 8. The ordinate indicates
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of high and low concentration of Ca** cont-
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concentration of Mg*t,
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ABSTRACT

The experimental study on the role of
Mg ion on the actomyosin superprecip-
itation in the skeletal muscle

Soo Myung Oh, M.D,

Depariment of surgery & pharmacology, Seoul
National University, College of medicine,
Seoul, Korea.

(Directors: prof. Kil Soo Park, M.D.
and assist. prof. Chan Woong Park, M.D.)

The dissociated actomyosin (clearing of actom-
vosin) probably constituted an in vitro model of
resting muscle whereas the fully associated actom-
vosin(superprecipitated actomyssin) is analogous to
the active muscle.

[n contractile proteins composed of ozly actin and
myosin, the state of association between the two
proteins can be varied by several factors which are
the changes in the concentrations of ATP, Mg, and
salts. Among them, Mg** which, in low coacentra-
tion behaves as an primary essential factor in the
association of actomyosin, induces the dissociation of
actomyosin in high concentration which is interest-
ingly the concentration of physiclogical range.

This biphasic effect of high concentration is still
more obscure in the physiological role of muscular
couatraction and relaxation.

In order to elucidate the role of Mgt in physiolo-
gical function of muscle, present study observed the
effect of Mg** on actomyosin superprecipitation under
the influence of minute change in Ca** concentration
which appears to be a final physiological triggering
in the excitation-contraction coupling.

The results are summarized as follows:

1. ATP induced the superprecipitation of actom-
yosin suspension, even when neither Mg*+ nor Ca*+
was added. Addition of EDTA inhibited the superp-
recipitation completely, but this inhibition was rev-
-ersed by the addition of Mg**.

2. Inhibition of superprecipitation in condition w-
ith no Mg** added, was proportional to the concen-
tration of EDTA.

3. Both low and high concentrations of Mg** in-

hibited the superprecip:tation but in differert manner;
in the former, the superprecipitation was not
preceded by clearing phase and in the latter, was
preceded by it.

4. The duration of clearing phase was proportio-
nal to Mg** concentration.

5. The Ca* sensitivity of actomyosin to EGTA
was showed only in the presence of Mg'* and ailso
proportional to Mg** concentration.

6. It is suggested that Mg** may have a biphasic
effect in muscle function: it was required for the
onset of superprecipitation as a primary essential
factor but in excess, it gave the actomyosin Ca**-
sensitivity which may play a role in muscle relaxai-
ion.
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