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The effect of muscle blood flow on selective glycogen

depletion pattern at the static exhaustive muscular work
Tomoo, Ryushi
Summary

1) Four healty male students performed the static muscular endurance
work with the loads equivalent to 10% or 30% of their maximal

~voluntary contraction(MVC). The work consisted of static efforts
to extend the knee at an angle of 90°.

Additional, three subjects performed the same work with 10% MVC
under the condition of complete occlusion of the femoral blood flow.

2) Biopsy samples were taken from the lateral portion of M. quadriceps
femoris before and after the work mentioned above.

In order to evaluate the selective glycogen depletion in slow
twitch(ST) or fast twitch(FT) fibres, serial sections of the muscle
samples were stained for myosin ATPase and glycogen(PAS reaction).
From the findings of myosin ATPase stain, the fibre compostion
was determined.

3) After the static muscular endurance work with 10% MVC, there was
no apparent depletion in glycogen of FT fibres. But, after the work
with 30% MVC, some of the FT fibres were depleted of glycogen.

When the work was performed under the condition of occluded femoral
blood flow, some FT fibres were depleted of glycogen in spite of
the work performed with 10% MVC.

4) This result shows that ST fibres, when they worked without blood
flow occlusion, depleted glycogen at the work with lower tension,
while FT fibres were depleted with higher tension.

This observation substantiated the existence of critical tension
as postulated by other investigaters. Above that tension the
convertion in glycogen depletion from ST to FT fibres took place.

In conclusion, the present experiment may be considered to be a
confirmation of the postulation advanced by other authers that
the cause for the mobilisation of FT fibres would be ischemia

in working muscle.



Table 1. Characteristics and performance data

of subjects

Subjects Events Performance Age(yr) Weight(kg) Stature(cm)
T.N. (Javelin thrower) Javelin 70.5m 23 73.5 184.0
I.S. (Basketball player) Basket 24 72.0 174.3

.M. (Volleyball player) Volleyball 23 71.0 - 178.8 -
T.I. (Sprinter) 110m hurdle 14.5s 22 72.5 181.5
A.M. (Sprinter) 400m 50.3s 25 76.5 183.5
R.K. (Sprinter) 100m 11.1s 25 72.0 © 169.5
T.R; (Judoist) Judo 26" 89.5 170.5°
K.S? (Distance runner) 5000m 13min33s . ,

x= 24 75.3 177 .4
SD= 1. 6.5 6.0
% K.S., was examined only for ST, FT composition. o
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. Table 2. MVC and Static muscular endurance time

i
|

time(min)

Experiment Subijects MVC(kg) Load(kg) Endurance
T.N. 82.6 8.3 7.4
1OBMVC T.S. 83.1 8.3 15.p X5 1L1.3
S.M. 76.6 7.7 .2
10%MVC with T.T. 75.5 7.6 7.3 g2 s.c
occlusion su.8 8.5 5.0
R.XK. 70.9 21.3 1.3
% = 1.
SOBMVC T.R. 85.2  25.6 2.6 %7 1.9
%= 79.8
SD= 5.5
IR EEREER NN
| \ | ‘ o L ‘t 0 I
T e — T ] -
o % | | "”WN oo | L L R ,\“u
] L | E L
1 E 77‘ l ‘ ‘
I ‘ | |
| \ 0 ] | L ‘
i i ) T | ':7
] | L
f ] ' ' \ | | ]
‘ | 1 i ) 1 ‘ L
o I . | |
. ‘ ] | L |
G % % K % 1 )




HEEEEEREEEEE RN R
RN .
LI il
TH L I T
Téblé 3:-Fibre’coﬁposition : ! |

Subjects Events Performance ST fibre(%) FT fibre(%)
T.N. ~Javelin 7 0m 36.1 63.9
.5 Basketball 30.6 69.4
S.M. Volleyball 39.5 60.5
T.1I. 110m hurdle 14.58 20.0 80.0
A.M. 4 00m 50.3s 26.1 73.9
R.K. 100m 11.1s 29.8 70.2
T.R. Judo 30.0 70.0
X.S. 5000m 13min33s 58.8 b1.2
| %= 33.9 66.1
| §D= 11.7 11.7
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Fig.l ZExperimental equipment

MVC measurment

Static muscular endurance work




Section 1

Section 2

(X30)

Fig. 3,a Micrographs of the vastus lateralis muscle in
subject T.N. before(Section 1) and after(Section 2) exhau-
stive isometric work ammounting to 10%MVC for 7.4 min.

Micrographs(A) were stained for myosin ATPase. Muscle fibres
stained light or dark show ST and FT fibres, respectively. '

Micrographs(B) were stained for glycogen(PAS). Muscle fibres
stained red show that glycogen content is rich.

Section 1 and Section 2 are serial sections.
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Section 1
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(X 8o)

Fig. 3,b Micrographs of the vastus lateralis muscle in
subject I.S. before(Section 1) and after(Section 2) exhau-

stive isometric work ammounting to 10%MVC for 15.2 min.

Interpretation is shown in Fig. 1,a.



(A) (B)

Section 1

Section 2

(xgv)

Eig. 4.2 Micrographs of the vastus lateralis muscle in |
subject S.M. before(Section 1) and after(Section 2) exhau- |
stive isometric work ammounting to 10%MVC under the condition
of occluded femoral blood flow for 4.2 min.

i

Interpretation is shown in Fig. 1,a.
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Section 1

{
1
i

Section 2

(X %0)

Fig 4, b Micrographs of the vastus lateralis muscle in
subject A.M. before(Section 1) and after(Section 2) exhaustive

‘1sometr1c ‘work ammountlng to lOOMVC‘under the condlﬁlon of
occluded femoral blood flow for 5.0 min.

Interpretation is shown in Fig. 1,a.




(B)

Section 1

Section 2

(x o)

Fig. 4, c Micrographs of the vastus lateralis muscle in
subject T.I. before(Section 1) and after(Section 2) exhaustive
isometric work ammounting to 10%MVC under the condition of
occluded femoral blood flow for 7.3 min.

Interpretation is shown in Fig. 1,a.
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Section 1

Section 2

(X 80

Fig. 5,a Micrographs of the vastus lateralis muscle in

subject T.R. before(Section 1) and after(Section 2) exhaustlve

isometric work ammounting to 30%MVC for 2.6 min.

Interpretation is shown in Fig. 1,a.
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(A) (B)

Section 1

Section 2

(X%0)
Fig. 5,b Micrographs of the vastus lateralis muscle in
subject R.K. before(Section 1) and after(Section 2) exhaustive!
isometric work ammounting to 30%MVC for 1.3 min.

Interpretation is shown in Fig. 1,a.
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