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Characteristics of knee and shoulder isokinetic strength in high school water polo
players
—Comparison between water polo and handball players—

Keiko INOUE

Abstract

The purpose of this study is to reveal the characteristics of knee and shoulder isokinetic muscular strength in wa-
ter polo high school players. Subjects were nineteen water polo (WP) girl players and twenty-eight handball (HB)
girl players. They were tested on concentric isokinetic peak torque during knee and shoulder extension and flexion.
The angular velocities used were 60,180,300deg/sec at the knee joint, 60,180deg/sec at the shoulder joint. The peak
torque of knee extension in various angular velocities in the WP players were at similar levels to those of the
HB players. The peak torque / body weight of knee flexion were significantly lower in the WP players than the
HB players. Furthermore, flexion/extension ratios were significantly lower in the WP players. At the shoulder joint,
the highest peak torque of extension was observed in the WP players. With regards to shoulder flexion, peak
torque and flexion/extension ratios of the WP players were significantly lower than the HB players. These results
suggest that strength of knee and shoulder extension is a very important physical factor for water polo high school

players.
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Morphological and histochemical changes in skeletal muscle fibers in aged rats
following bone fracture

Masayuki YAZAWA, Takeshi HASHIMOTO, Sakiya YAMASAKI and Sadayoshi
TAGUCHI

Abstract

The purpose of this study was to investigate bone fracture-induced morphological and histochemical changes in
skeletal muscle fibers in aged rats. Nine male Wistar Kyoto rats (aged: 88.7 * 3.2 wk) were divided into two
groups based upon the presence of fractures or non-fractures of the metatarsal bone at the right hindlimb paw.
We compared above profiles of skeletal muscle fibers in three hindlimbs; 1) right, fractured hindlimb (Fr, n=5) ;
2) left, non-fractured hindlimb (NFr, n=5) ; 3) right, non-fractured hindlimb of control group (Con, n=4) .
The wet weight of the soleus muscle for Fr decreased by 9.6% compared to Con. However, the wet weight of the
soleus muscle for NFr increased by 12% and displayed a compensative hypertrophy. Interestingly, the cross-
sectional area of the fast-twitch oxidative glycolytic (FOG) fibers increased by 40% (p<0.05) in the soleus muscles
for Fr and NFr compared to Con. The data suggest that in aged rats bone fracture induced a different structural

response in atrophied muscle fiber as compared to hypokinetic response.
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(50mg/kg B.W.) T TXEYIB ATV, HREFEE D #
H. &% WL EHE BB O MR R e 0B %

B <7z, NE L A B L —# — (HarvardfE# Ro-
dent Respirator 683) % VT A THt& (5mlx60[E]
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ETORM 2RI 2%, BEREIR? 58 3 mlEg
ML, prvwa® Tz mmy LY, <
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7o BITRED LA D & T A i SOMRME D ZERFHE T 2358
O oI,
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S fif R 2
= =T N =
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b7 Afh Bl
WEE HEI00gH ) ORER RE R HE100gH 7 Y ORER
) Cre/t008 5.0) w Ces/i00g 5.1)
i (Hi ) 204+46 28.0+4.7 HRW 42122 7.3%+3.8
A
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HEIRE (2R 253452 34.7%5.0 EWE 44+21 6.2%3.5
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(&)
900
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* p< 0.05
vs. XPRREE

2 RS A TRIEMERE

—9—



HEAE

b Z A OFOGHRMEIL, *HREEICIE R 8%m <. ZD
HIIABE ThoT, . A GEEHHED 1cksnT
HFOGHRMEIEL, RTHBEICIEN 6 %m <. TOETHEE
Thole, EAKE G ITHBMED D 2 EIE 23580
L7z,
6) HL—HHE O SDHIEMEE K& U o -GPDIE VAR

Bl 4 AlTE T A BB — M O SDHIEMEME 275 L 72
HOTH D, SDHIEMEEILR IR L B R ORI E &

FHGE B19% SERRISHES H

D o -GPDIEHEEZ R L2 D TH B, o-GPDIENE
BV RREE & BT OMICHE B R E TR D b o
7,

£ B

1) MR, AE, IR EE
REFFEIT BN TERBF OBNREZ M 5 7O IZHIE L 72
MK AN TN, TAT I, EEY)V, <7 %Y

RETRD NP oTc, M4BILE 7 AR T A, ALPIREEICIE, et HREE LB ITBE ORICH e
W OINTHRHE
A B & Foci#
(%) (%) O so#i
100 5 m 100 \ m
75— 75
50 — 50
25— 25
. KR | Bk 153 0 e | Bk ik
BT popichisd BT Papichicd
* p< 0.05
vs. XPEREE
K3 K. SRIZBT2HRHS 1 THEEER (A)
RUBRMH2 4 TR EESEEX (B)
B
A I}F“%ﬁﬂi(fiﬂﬁ) ]_ B
(0.D.) (0.D.) BTk () A
250 - . EI *FFREE (R RY)
200 - L 200
— T
150 - 150 A T
100 100 A
50 4 50
0 - T T 0 - T
SO FOG SO

M4 B—gigiEOSDHEMME (A) R a-GPDEEME (B)



HITZ bR ST v b OFRHMRIEOTZER - BRI L

BED LN, BRO™ 1L 5y N OKBEE
FOWRMBERICB N T, BRILOIGHET D 2 MiE v
U AR BT RE . Tl L b ICER NS
D0, B~ —H—Th DALPEE LS —IH TIXIE
BRI Cho MBI EEICEEE R L L
BHRELTWD, A OARNER &L 0xERIT+
ST BB TIEARNE, KRE OB RST RGO
WEIVKEL, ZOREOENE—DIZITEZLLN
3. %1, A DALPICED bNB L5 IT, B
BRI B EE B E X 0T 3 L Ex b, AR
AT BB L v D BRI X 0 BB OZL
BRIEEH IC KB STV AWIREE D Z 2 Hh 5,
AMER X OMEMER R A R L A X > TACTHZ WA
BN UAKE OB K CRIB OB K ED 55 Z &4
HEsnTVE N AFEOEEEL (1) &
VEIBRER (F2) TRV TKEBER L BITRICER
BRI IR T 2 L E, KDL EDH
JEBBYTILE TIXEHOI OB T » b ORE K OF
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2 tenotomy 2SR DM BRERIE DI %0 2 B & A4
PEIBRILAE Ut o 72 EME SR TN 5™, IR
KOFHFNROD MR OVEB A E B2 F 2 572 L T
WBHLOEHEREIND, Leho T, RiffFEDOE T 2
FHBEEEICBWTRERD NI TH 5 EF DR
EHEXIIWEANIC L 2R L b, B F
) OROHARR OIS, BT L TR O
IEFI () OFIEKICEREE 5 X ATREME DR
BILd, £, 2O T AFRBEROFERIL, A
WK > v 2 HWEHLATHF%E (Urbancova et al.
1993) > TE 5 AHBERICBNTED SN, B
BEOLERE (NFr) (ckt3 548 (Fr) OZFHE=E (Fr/NFr;
84.2%) LI D L, ARBIFRICIIT DFEMEE (80.5%
p>0.05) IFEVMETH -7, b Z Ens, B
P> THEED & T A 5 OB 22 UGS Eh 3k L
EFFETH D ERICB W TREMEIE RS ET S Z L,
FEio, SROMMHREAEET2 2L, 61T, Eic
FEA_REERENCRB W TEITICHE S & T A OZFERERRE
WZ EDIRIB X AL,
3)  FERRHE S A B R
AIFFEOFR D HE R & LT, RES A 7 Bk
mfE (X2) ZBWT, I TH 2D LM T e
L i U TFOGHRAEIC40% DA B 2R IEK3FDH H i,
B TH 5 ER (Fr) ITBWTHRZEDOEKER L,
Flo, BT AFORRRKESY A THIFIEE (3 A)
IZIRWT, BRI & OIE BT & b I2SORRAE
AR OB FOGRAMMERLER FE R O HINASFED
Too THUD OFEFITEITITHE - TFOGHRHEDIEK &l
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Service strategy and service quality in sport management:
a classification of fitness clubs in Japan and China

Shuji YAMASHITA, Shohei JO, Chihiro KANAYAMA and Sachiko HAMAGUCHI

Abstract

One strategy that has been related to success in sport businesses is the delivery of high service quality. In light
of recent service studies (i.e. SERVQUAL studies), this paper was conducted to examine differences in market en-
vironment, size of business and service strategy in the sport organization for factors related to service quality levels
in terms of the customer satisfaction. Data were collected from 15 managers and 1,092 members of fitness clubs in
Japan and China. The statistical techniques employed were factor analysis and cluster analysis.

The main results obtained were as follows:

1) An inspection of the content of the 25 items making up each of SERVQUAL's five dimensions suggested the
following labels: empathy, reliability, tangibles, responsiveness and capacity.

2) In China, fitness clubs members highly assessed the dimensions of empathy, tangibles and capacity. In con-
trast, in Japan, reliability and responsiveness were assessed highly.

3) The members who belong to large clubs highly assessed the dimensions of empathy, tangibles and capacity.
And responsiveness was assessed highly in small clubs.

4) Fitness clubs, which concentrate their effort on materializing the services, were assessed highly in the dimen-
sions of empathy and capacity. Regarding reliability, members' assessment was high in the clubs with unified
quality of services.

5) Strategic decision-making to meet supply and demand for service and to systematize its process would be ex-

pected to cover all of the dimensions of service quality.

Key words: SERVQUAL, market environment, size of business
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The maintenace of anerobic power in intermittent
short duration high intensity exercise

Noriyuki YAMAMOTO*, Tadao ISAKA**

Abstract

The purpose of this study was to determine the optimal exercise condition that mechanical power output during in-
(age 18.
Vo:max 46.5%3.0 ml/kg/min) participated in this
(0.931 kp per body weight)
peak power, and mean power output were measured. The
(3, 5, 7, and 10 sec exercise with 57, 55, 53, and 50
In 3 and 5 sec exercise, peak power and mean power did not

termittent short-duration cycle exercise could be maintained.
4£0. 5 years, height 174.7+4.4 cm, weight 71.2%+3.3 kg,
Subjects performed ten bouts of maximal cycle exercise

Eleven male physical education students
study. with rest period,
and blood lactate concentration, oxygen uptake,

measurements were repeated four exercise conditions
respectively)

sec rest period, in a laboratory.

show the significant decrease during ten bouts of exercise. In 7 and 10 sec exercise, peak and mean power
decreased with the increase in the bout of exercise. Blood lactate concentration increased with exercise duration (3
sec, 383*11.4; 5 sec, 699 £99; 7 sec, 893 £79; 100.9%11.7mg/dl ).
positive correlation between cumulative work and blood lactate concentration (r = 0.880, p < 0.001), and negative
(r = 0.890, p < 0.001), (r = 0.807,

p < 0.001) were found under four exercise conditions.  These results suggest that the optimal exercise condition

10 sec, The significant

correlations of peak power with blood lactate and with oxygen uptake

to maintaine the mechanical power output during intermittent short-duration cycle exercise was 3~5 sec exercise

with 55~57 sec of rest period.
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Fig.1 Experimental design
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Fig.2 Change of peak power in each bout.
* shows significant diffrence from 1 bout of exercise. #, $,
and @ shows significant diffrence from each bout of 3, 5,
and 7 sec exercise, respectively.
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* shows significant diffrence from 1 bout of exercise. #, $,
and @ shows significant diffrence from each bout of 3, 5,

and 7 sec exercise, respectively.
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Fig.5 Change of oxygen uptake in each bout.

* shows significant diffrence from 1 bout of exercise. #, $,
and @ shows significant diffrence from each bout of 3, 5,

and 7 sec exercise, respectively.
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Fig.4 Change of blood lactate in each bout.
* shows significant diffrence from 1 bout of exercise. #, $,
and @ shows significant diffrence from each bout of 3, 5,
and 7 sec exercise, respectively.
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Fig.7 Relationship of peak power with blood lactate (A),
and with oxygen uptake (B) during ten bouts exercise.
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