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Altered protein concentrations in soleus and extensor
digitorum longus (EDL) muscle following gravitational unloading

Yuko YONEDA, Sakiya YAMASAKI and Sadayoshi TAGUCHI
Abstract

The purpose of this investigation was to determine how myofibril and soluble protein concentrations in atrophied
slow- and fast- twitch muscles alters after hindlimb suspension in mice. Thirty two male mice were used in this
experiment. Half of them were performed using tail-suspension method. At the end of lweek and 3weeks, mice
were anesthetized and sacrificed. Soleus and EDL muscles were dissected out and stored until biochemical analyses.
A week of tail suspension resulted in a significant reduction in soleus muscle weight, whereas it did not in EDL
muscle. A three weeks of suspension, however, induced a significant reduction in EDL muscle weigh. Both 1
week and 3 weeks suspension showed significantly lower total and myofibril protein concentrations in soleus muscle
than those of control groups whereas it did not in EDL muscle. In contrast, there was no significant change in the
soluble protein concentration in soleus muscle, but in EDL they increased significantly after both suspension periods.
These data suggest that a short-term simulated micro gravity down regulated the myofibril protein synthesis in soleus

muscle, but unaffected to EDL muscle.
Key words: soleus, extensor digitorum longs (EDL), tail suspension, myofibril protein, soluble protein
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RIS VX B & IEIE L RN E RS AT
Y. LietsoT, MOENBREICLE L 5 AFO%
Mald, W& N7 B OAR (Synthesis) DT, &
% W X5 (Proteolysis) D TLHE, E 721X DOME I X -
TEZIZEEZLND, LUV, HHH THEMG
DOFEARM OB S » N7 B EOFIRIE S VXY
BEOEE B RmE TP, REFIZERE (Plan-
tarflex) "REETHEET 2 & FIEAH TIX, MHERMEDGEIC
KO REME S X B O FEER S T, CO2 DRk i
DLMWEDH D RFNAKFEEESFI (Carbonic anhydrase
T : CAID) 2+ 5", ZoCAlOHEML, KIE
HThdt T AFOBARABOIKT Z2Hi> TWDHH]
HEDRE X DD, MY ENRREICOWTIIAL A
IZENTW2RW, BOEREICRT 58D OIS
EIRDLITIE RO EET DT AGHORG 72 L O
BETZRELTHETHA S Mof 0tz 5ird
LIENEETHD EEbID, 22T, AL,
~ U ADRBFEE AV THREEEIREICBIT
T A LR D& R GBI OEETARD
ZEEREBE LT,

I. 75 &

AREBRIL, HAREHEZSEE LU ic [EHERETIC
BT 2B BRI 3 2 FEARRYTEST) 1THt o THEML
Too EREMI L L C 8 Bl D dryR Mt~ 2320L%
vy, 1 EMRRER (1 wok Sup.). 1% R
(1 wok Cont.), 3:EMHREMIERE (3 wok Sup.) B
3 JERxEEEE (3 wok Cont.) (2 8 VL2453 1F7z, =

2 O RIFTEE IMosey Y O AEE L T/ - 2.

RBEBEROY U R W —FT VKRB L 2%, R
FICHE L ATV VAR EEL, 55— ORI
DB BB RICAN 2 WEREOR ST 1LHAMB LV
AR L 72, RBRREHIE P ATRIC X 5360 08 &
DAFRE T, filkl L K EZHBICEIRTES L 51CL T,
SRR BFER 7 — VI CRE O FETHE L.

FEARTERTR X ORISR OMHIRNITAE ZRE L,

LiAMB L O3 @O REED D WILBE TR
T— T VR T TSI L TR D & T A 5 & BRI
L. HEEZHE L ZRICE D ICREERE TH
i S -80°C THIHRTE L T2,

B O T AR X ORI O LA 2481 4
VEERRIE OIRETR TH L L., TOLEERY LY
BIREEMER. 720 OFREERNRMES L] 7 B IRER
FEREL TRz, I BBEZRD S I2DIT
Bt L 728 % 02N NaOHIZIAD> L, 3.0 (15000
[El#£1053 1) L CEiERZBCAY v /37 EEERAIKIC
RAL T, 37°C T304 A E £ 1 53 6 B EF T750nm
ORNEZPE L o, FIEMES VNI ERELZRD D
fed, AL LR RAEPELOOBL. RIER
Z 02N NaOHIZE L. FEELDBEL T RiGK %
BCAY v N7 ERASFITRAL T, RE VNI ER
L FRRICOEE RRIE L, S VR E LT
YL DOMBET AT IRV, Lowryb 'Y OHETH
Write, 4 v _OEENSFEMNY VN R R
Lol&, RafEtEo MRS 2 v X B L Uiz,

RARETER LOXHBEEORE, HEERLOHER
Bl OfRS v NTEE, WIEEY VNI EE, R
FRMERRRR & » R 7 B RO FIE R X OEERZE 2 KD
tREICED | BkHETHEFEE LT,

M # =&

1[I L0 3 @M o RARIEERE S X 0K RO E
Z Fig. 1 1ZR L7z, 1% ORBBREREOKREIT,
KHBEE L OMICHEBEEITRD Do e s, 3 M
BTIEARBICHAD Lk, Fig.2 12, 1HEMBIO3E
MORMEICL DI T A LRI OMERERNL
7. 1%, BEEMOL T AFITEEICED L.
KHEED64% Th o Te, —F. Hi Th DKM
1 AR ICEAER 2R L, 3 BB ICIZI7% 0 &
RV EIR LT, EEDY ORY R ERIT,
LI AHTR AR RBBREICLVAERICHEDY 39%
W) L. 3EMBELICEL D (59%5k) L izs,
EfRMf ci3REE | B 3 ER% L EEREL
TR BN roTe (Fig.3). RIS /X7 BT,
b I AFICBWCREME 1 EM% D 3 EE%LEER
LI D B e o e s, BigMicnwTix, 2R
A% (49%H) b 3 EME (63%H) bAEIC
HIMUTe (Fig. 4). FlRMHES N7 BEid, 5
NROBGREFRICE T ARV 1 BERgICHE
FITHRD (43%7E0) L. 38R% S HicE L <D (75%
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) L7cds, RIEMAICRW TR, 1EHERD 3 3EH
B EEERETRD N2> T (Fig.5).

N. # &

Wb EFIBREE T OB OIS 2D 72 D AR
TR, v v AD 1AM B X0 3 EH 0 RRTE L i
L. ZOFETIE, BESEHICRE S 2D, EHEIIC
IVREBIC 22 Y, %R OFEIZBIR AT 238D (Hy-
podynamia) L. VEEIEAMET (Hypokinesia) 35 Z &
272 %, ARBFZEDRER, ~ 7 AOKEITRIRE 3 HH
BICHBERIVABCEMELZRL, 7 bOREK

Body
weight(g)
50 r
. OCont. (B
40+ | oSus :l*
""""""""""""""" 5 ?
35 % T
30
1 . J | |
0 1 2 3

Experimental Period (wk)

Fig.1 Body weight after 1 week and 3 weeks suspension
(Sus.) and control (Cont.) in mice. Values are means *SD.
Significant level; #:p<0.01

Soleus

Muscle weight
(vg/mg wet muscle)

Cont. Sus.

Cont. Sus.
1wk 3wk

= CEE L BWMEL B L. YT ADK
Fi BE45e TR T 5. KEIZEO 8 B0~ 2
DNYEMEEITHIZIgTH > 7203, 3 BRI IR
BT L7272 REHE ThoTc & B2 LN D05,
BIBEN CIIAEORMEIMET L. 38gThH o7z, =
DEEDEMOMEIL, HHEoASOBLY 2. ¥
VAT EEROET L morE ™ ic X5 b0k
EZ2OND, HEEICEHL L. BHTHIETAH
DD LIk~ 7 2 b 5 v h bR TH - 72,
LT AIRIREARG T, BRI & O RIEIE %
BN DALTN A2, RIRTRIC X 2 M IR IREET
ik L AR SRR L EE CALbRD
LEZLNG,

HEED D OB L7 ERIE. XHBRIC BN
T T ARG T, BT S h,
BB D EGOREN TR S NI, RIEE |
EREO L 5 A BOBREZ 57 ERIT, SHEBELY
YABICETL, 3EMBIISSICHEEFE RS, R
BN TIL, 4 L8 EA RO T 2R
HH 1 HEZTIEY., ZO%ENLT2~3 HE»LHE
DIHEBITLEY . ZRLBITEROIET & HMROTT
EOMENER TR VAV ERMWOT 2. £
H R EIIY—TIE R ERENORHPGEZ o)
B, P L RNTE B D IKEM S NI EITE
WTZDERE L OMROFREE 23572 5 aThErE 3
552 KT TIEA A B ORE B IV T
b5 LR R T D D 5 S B A

EDL

Muscle weight
(Hg/mg wet muscle) *

Cont. Sus. Cont. Sus.

1wk 3wk

Fig.2 Skeltal muscle weights of Soleus and EDL muscles after 1 week (1wk)

and 3 weeks (3wk) of suspension (Sus.) and control (Cont.) in mice.

Values

are means =SD. Significant level; #:p<0.01
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Soleus
EDL
Total protein . * Total protein
(ug/mg wet muscle) — M (ug/mg wet muscle)
400 400
300 300
200 200
100 [ 100
0 0
Cont. Sus. Cont. Sus. Cont. Sus. Cont. Sus.
L1 L1 L
1wk 3wk 1wk 3wk

Fig3 Total protein concentrations of Soleus and EDL muscles after 1 week (1wk)
and 3 weeks (3wk) of suspension (Sus.) and control (Cont.) in mice. Values are means
+£SD. Significant level; *:p<0.01

Soleus EDL

Soluble protein

Soluble protein (ug/mg wet muscle)

(Hgimg wet muscle)

150 150 *
1
100 100 .
50 ﬁ i -_‘ 50
0 - 0
Cont. Sus. Cont. Sus. Cont. Sus. Cont. Sus.
L1 L1
1wk 3wk 1wk 3wk

Fig.4 Soluble protein concentrations of Soleus and EDL muscles after 1 week (1wk)
and 3 weeks (3wk) of suspension (Sus.) and control (Cont.) in mice. Values are means
+£SD. Significant level; #:p<0.01

Myofibril proteil
Myofibril protein SO I eus (pg/:-g wretprrr:s:e) EDL
(ug/mg wet muscle)

500 500

* *
400 L | 400 r
300 T I 300
200 200 -
100 100 [

0 i 0
Cont. Sus. Cont. Sus. gont. Sus. Gont. Sus.
[ I— L1
Twk 3nk ek Snk

Fig.5 Myofibril protein concentrations of Soleus and EDL muscles after 1 week (1wk)
and 3 weeks (3wk) of suspension (Sus.) and control (Cont.) in mice. Values are means
+SD. Significant level; #:p<0.01
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B 2 115°DJEJE (Plantarflex) JREETHEEL 72T v b
OE R TIX, EEMENHEIC X 0 sEE S V2 E o
F RS T 2 prFEMKFERSR (Carbonic anhydrase
I :CAIL) AL 7223, EJEAG TIEEL B35 72
Dolel L EWELTWD, £L T, CAIIE, COzD
WSO 2B XN H 50T, WHEOHEM TOCAIT
O, R O TH U e b2 RS O T &

WO HENCBL L 2 mTEEE 24 L T D, ~ o A%,

REFEOHMF, EESIIERL TWAizd, BT
fi7s EOERBEHIE. BARE IV SEMHL TW2D 0Tkt
L. EfRifheEoEEMHiE. BRELV bl
SHTWBERAEN, Alfordb" 13, #IEES
AHIRH oBER (EMG) kL., KEFThd
T A TIIBIBRERG I AELS 3 AEE T,
EEAAD T 2 B FOBITHE 2R L, SRS T
HORIHEEHICE > TUIMAR I AEILL 7THHICE
WTHEBEREMGOEINNEED bz LB L T D,
L7ed3o T, ARUHE CRIEME ORENE S /X 7 E
BML7e—KE LT, RBERIEICL b7 5 RIRHET O
EHEIC L DCATl e E oI EZ 5ND, 514,
LI AGERICVERGCTHDD, HHTHDRENE
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AHIRIE, SCEBRHAE R 34F HE ~ SR 44F BERL 220
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Effects of rope-jump training on physical fitness in middle-aged women

Naoki OKAMOTO
Abstract

The purpose of this study was to examine the effect of rope-jump training on leg extensor power and jump per-
formance. Twenty-two women aged 35-46 years old participated in the study and divided into following 3 groups:
seven women trained with the rope-jump without regular daily walking exercise (A group), eight women trained
with both the rope-jump and the walking exercise (B group), and the remaining seven women with the walking
exercise without the rope-jump (C group). The training was carried out 4 days a week for 3 months.

The performance of side-step resulted in an increase of 5.2%*4.9 % in the A group and of 4.2%£29 % in the B
group. These improvements were significantly greater than that in the C group (P<0.05). The leg extensor power

increased by 11.9£5.2 % in the A group and by 9.8 £5.2% in the B group. These increases were also significantly

greater than that in the C group (P<0.05) .

in the A group showed significantly increase as compared with that at the before-training (P<0.05).

Both the standing broad jump and aerobic power after the training

These results

suggest that the rope-jump training may be effective for the middle-aged women.
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The physiological exercise intensity of playing park-golf in elderly people.

Noriyuki YAMAMOTO*, Tadashi WADA**, Kouji SAKURAMA**,
Fumiko TAKENOYA*** and Tadao ISAKA****

Abstract

The purpose of the present study was to examine the physiological intensity of park golf and the effects of continuous
park-golf playing on physical fitness in elderly people. Moreover, the study examined whether it could contribute
to the maintenance and improvement of physical fitness, to which health benefits park-golf is related, as compared
with the average fitness values of elderly Japanese people. Four females (aged 64.8%+3.2 yr., height 153.4%+3.1
cm, weight 50.1 £4.9 kg) and six males (aged 65.7%3.2 yrs., height 162.8£6.3 cm, weight 62.9+£7.0 kg) partici-
pated in this study. Each subject provided written informed consent before participation. Anthropometry and body
composition were also disposed using height, weight, %fat, lean body mass (LBM) and body mass index (BMI).
Subjects were measured by grip strength, back strength, vertical jump and sitting trunk flexion. Walking velocity
of 75%HRmax in each subject was determined during incremental treadmill test. Heart rate measurements in this
study were made by using a Polar HR monitor. No significant difference was found between the body composition
in this present study and the mean for Japanese people. As compared with the mean of Japanese elderly people,
the vertical jump and sitting trunk flexion in male subjects was significantly higher. The sitting trunk flexion in
female subjects had a high value, whereas a low value was found in the vertical jump. Mean heart rate during
park-golf was 93x2 bpm, it was 65.8+8.3% HRmax. Continuous of performed park-golf could improve physical
fitness in elderly people. It is suggested that park-golf is moderate movement intensity for old people, and is a

sport which can contribute to the maintenance and improvement of health.
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Table 1-1 Physical characteristics of male subjects

swiees| (05 |G | e | P | 00 || )
1 65| 166.0 66.8| 24.2 18.4 12.3 54.5

2 65| 157.1 49.91 20.2 12.7 6.4| 43.5

3 70| 158.9 67.5| 26.7| 24.9 16.8 50.7

4 60 | 166.4 57.2 20.7 12.0 6.9 50. 3

5 69| 155.0 67.2 28.0 17.6 11.9 55.3

6 65| 173.2 68.9] 23.0 16.9 11.7 57.2

Mean 65.7| 162.8 62.9| 23.8 17.1 11.0 51.9
SD 3.2 6.3 7.0 2.9 4.2 3.5 4.5

Table 1-2 Physical characteristics of female subjects

suiects| o | o | ) | BMU| 60 |G| G

1 64| 154.7 58.3| 24.4| 29.8 17.4| 40.9

2 64| 157.8| 49.2 19.8| 25.0 12.3 36.9

3 66| 149.6 | 46.1 20.6| 27.3 12.6 33.5

4 65| 151.4| 46.8| 20.4| 23.1 10.8| 36.0

Mean 64.8| 153.4] 50.1| 21.3| 26.3 13.3| 36.8

SD 0.8 3.1 4.9 1.8 2.5 2.5 2.7

Table 2-1 Physical fitness data in male subjects

Subjects Grip Stkrzngth R|Grip S(:(r;r)]gth L Back(lfg)ength Verti(ccalln gump ?]12::151 tr(\culil:>

1 48.0 38.0 117.0 45.0 27.5

2 37.0 37.5 110.0 33.0 11.5

3 30.5 29.5 80.0 31.0 17.0

4 45.5 42.5 78.0 39.0 13.0

5 28.0 40.0 98.0 41.0 25.5

6 47.5 39.0 105.0 35.0 28.6

Mean 39.4 37.8 98.0 37.3 20.5

SD 8.1 4.0 14.6 4.8 6.9

Table 2-2 Physical fitness data in female subjects

e B e B s

1 30.0 29.0 62.0 18.0 30.0

2 18.0 19.0 46.0 16.0 25.5

3 20.5 19.0 48.0 20.0 8.5

4 27.0 28.0 75.0 16.0 29.0

Mean 23.9 23.8 57.8 17.5 23.3

SD 4.8 4.8 11.7 1.7 8.7
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Table 3 Characteristics of subjects during Park Golf.

Subjects | Sex (?rg:.:) (l;l) 1;> %HRmax Steps Pl(alr}rlli:ir)ne
A M 66 109 77.9 3058 64
B M 65 93 66. 0 2695 64
C M 69 105 76.5 2113 64
D M 60 94 64.6 2588 64
E M 68 7 55.7 2571 64
F M 65 86 61.0 2571 64
G F 64 103 72.6 2885 60
H F 64 79 55.7 2860 60
I F 64 88 62.1 3041 60

Mean 65 93 65.8 2709 63
SD 3 11 7.9 276 2
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Control of body sway in classical ballet stance

Naoko SANO and Shingo ODA

Abstract

The purpose of this study is to investigate the characteristics of body sway in classical ballet dancers and whether

turnout stance, which is unique to classical ballet, improves body stabilization. Subjects were 9 female ballet dancers

and 9 female non-dancers.

Subjects were tested on 3 conditions, 1) static 2) heel up 3) heel up and down.

Foot

positions were 0,30,60 degree toe-out stance on each condition. The lateral body sway was significantly lower in

the ballet dancers than in the non-dancers in all conditions.

out degree was increased for both subjects in all conditions.

The anteroposterior body sway was increased as toe-

These results suggest that ballet dancers are better

than non-dancers in control of body sway, and that turnout stance do not stabilize body sway at least in the conditions

of the present study.
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Effects of voluntary participation for exercise class during three month
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Abstract

We performed 4 physical-appearance tests and 5 physical fitness tests for middle and high aged women in order

to investigate how the 3-month physical activities influence their physical characteristics and physical fitness. After

the 3-month engagement, BMI significantly decreased and grip strength and balance ability significantly increased.

We concluded that the 3-month physical activities could have a positive influence on physical fitness of middle and

high aged women.
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Trends in throwing hands and batting styles for
Japanese professional baseball players (1950-2002)

Teiichi NAKAYAMA
Abstract

We conducted research regarding trends in throwing hands and batting styles among Japanese professional baseball
players from 1950 to 2002. No yearly changes were seen in the ratio of players that throw right-handed over
these 53 years, as the ratio fluctuated between 80% and 85%. Players that throw right-handed accounted for 99.9%
of all catchers; the next highest ratio of players that throw right-handed in other positions was 92% for infielders,
followed by 76% for pitchers and 72% for outfielders. The ratio of players that bat right-handed dropped from
84% to 63% over the 53 years in question, while players that bat left-handed increased from 16% to 34%. The
ratio of players who throw right-handed and bat left-handed increased dramatically, from 1.4% to 15%. The overall
batting average in professional baseball also increased significantly when the ratio of players who bat left-handed
increased. The ratio of outstanding batters with the required number of plate appearances who bat left-handed was
higher than the overall ratio of players who bat left-handed, confirming that there are a large number of outstanding
players who bat left-handed.

In order to accommodate this increase in the number of outstanding left-handed batters, the number of pitchers
who throw left-handed also increased from around 1985. Based on the above trends, it is clear that for the 53
years starting from 1950, Japanese professional baseball has evolved dramatically, as changes in both throwing hands

and batting styles have served to improve the competitive characteristics of the game.
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