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Possible association of exercise with appetite and motivation to eat
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Takahito Yoshikawa, Saho Yamamoto, Shigehiro Tanaka

Abstract

Appetite is a key factor for adjustment or disruption of energy balance (EB) in modern so-
ciety. Contrary to expectation, energy expenditure (EE) caused by exercise does not increase
the feeling of hunger or subsequent energy intake (EI), resulting in negative EB. The gut hor-
mone family, known to play important roles in appetite regulation, is divided into 2 categories;
orexigenic ghrelin and anorexigenic hormones, such as glucagon-like peptide-1 (GLP-1) and pep-
tide YY (PYY), all of which are released from the gastrointestinal tract in response to nutri-
tional conditions. Recent findings have suggested that both single bouts of exercise and repeated
habitual exercise modify the plasma levels of gut hormones related to appetite decrease. Appe-
tite is regulated not only by the hypothalamus and brainstem, which receive neural and humor-
al signals arising peripherally from gastrointestinal organs and adipose tissues, such as the vagal
nerves, leptin, and gut hormones, but also by higher brain centers, in which sensory, reward,
and cognitive factors are involved. Most importantly, appetitive motivation generates real ac-
tion, resulting in individual eating behavior. This review aims to highlight changes in appetite
and EI caused by various types of exercise, the physiological characteristics and actions of vari-
ous gut hormone family members, as well as the association of exercise with blood kinetics of
the gut hormone family and its relevance in regulation of appetite and EB. In addition, future
perspectives regarding this field of research are discussed.
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Relationship between 3-point shot success rate in basketball and displacement

of center of gravity : focus attention on the college female athlete.

Kazuaki Sakai, Atsuko Shirai

Abstract

This study aimed to clarify the relationship between displacement of center of gravity (CG)
and 3-point shot success rate in basketball. The movement of CG during 3-point shots in experi-
enced players with high 3-point shot success rates was compared with that in inexperienced
players with low success rates.

The subjects were selected from 52 members of a university women's basketball team. The
experienced group comprised 6 players subjectively evaluated to have high 3-point shot success
rates by 2 coaches accredited by the Japan Sports Association as advanced coaches. The inex-
perienced group comprised 6 players subjectively evaluated as having poor 3-point shot success
rates by the same coaches. CG movement during a 3-point shot was measured using a two-di-
mensional direct linear transformation method. The 3-point shot success rate for each group
was calculated from 100 attempts and the success rate was significantly higher in the experi-
enced group (72.8%4.7% vs. 35.8%6.6%, p<0.05). To compare differences in shooting motion
between the experienced and inexperienced groups, the following phases of the 3-point shot
were established: (1) stance — catch, (2) catch — set, (3) stance — set, (4) set — release, (5)
release = maximum, and (6) set = maximum.

The main results of the present study were as follows:

1. In the experienced group, vertical displacements of CG were significantly smaller in the
stance — catch, set — release, release — maximum, and set = maximum phases, while
horizontal displacements of CG were also significantly smaller in the stance — catch,
catch — set, stance — set, and set = maximum phases (p<0.05).

2. In the experienced group, vertical acceleration of CG was significantly smaller in the
stance — set, set — release, and set — maximum phases, while horizontal acceleration
was also significantly smaller in the stance — set phase (p<0.05).

3. In the experienced group, vertical displacements of the tragion were significantly small-
er in the stance — catch and set = maximum phases, while horizontal displacements of
the tragion were significantly smaller in the catch — set and stance — set phases
(p<0.05).

4. Significant negative correlations were found between 3-point shot success rate and ver-
tical displacement of CG in the set — release and set — maximum phases, horizontal
displacement of CG in the stance — set phase, vertical displacement of the tragion in
the stance — catch phase, and horizontal displacement of the tragion in the catch — set
and stance — set phases (p<0.05).

These results indicate that it is important to reduce the displacement of CG and the tragion

when coaching 3-point shots in basketball.
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Regulation of the muscle activation during drop landing and jump under various height

Aya Arai, Masaki Ishikawa, Akira Ito

Abstract

Pre-activation before ground impact can play an important roles during drop jumps (DJ) .
The purpose of this study was to examine the regulation of triceps surae muscle activation dur-
ing DJs. Seven healthy subjects dropped from 3 different heights, and were asked to not re-
bound (landing only: LAND) or rebound with maximal effort (RJmax) . Joint angular data,
ground reaction force and electromyography of the lower leg muscles were simultaneously re-
corded during each DJ. With higher drop heights, agonist muscle activities (medial gastrocne-
mius and soleus muscles) during the pre-activation phase were dramatically increased, while
those did not show any differences during braking phase. The increased agonist muscle activa-
tion before touchdown (pre-activation) was significantly decreased during the following braking
phase for regulation of low stiffness in the LAND. The agonist muscle activities during braking
phase were increased with stiffness index of muscle-tendon unit from LAND to RJmax during
constant drop height. However, the pre-activation of the agonist muscle was not increased while
that of the corresponding antagonist tibialis anterior muscle was significantly increased from
LAND to RJmax. During the following braking phase, the antagonist muscle activities were not
increased. These results suggest that the effects of agonist muscle pre-activation are mainly for
the impact of touchdown, and not for the regulation of landing or rebound. Consequently, the
antagonist pre-activation and the agonist muscles activation of braking phase may play impor-
tant roles to control motion after landing, and regulate stiffness.

key word : Pre-activation, stretch-shortening cycle, ARV, landing, drop jump, Muscle-Tendon
Unit (MTU)
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Willingness to accept novel HIN1 influenza A vaccine
by Japanese athletic and non-athletic students in 2009

Shigehiro Tanaka™**, Aya Arai*, Saho Yamamoto™®**, Takahito Yoshikawa™®***

Abstract

We gave questionnares to 503 female students (326 athletes, 177 non athletes) regarding
their willingness to receive novel influenza A (HIN1) vaccine. A chi-squared test was used to
examine the characteristics between athletic and non-athletic students based on their answers.

A total of 261 students (51.9%) answered that they did not want to receive the vaccine,
while willingness to accept the vaccine was significantly greater among non-athletic (56.5%) as
compared to athletic (43.6%) students. That finding might have been due the necessities of
vaccitinization for other viruses such as rubella and measles, causing them miss taking an im-
portant examination to acquire a registered dietitian certificate. Consciousness of accepting oth-
er viral vaccines might be related to acceptance of receiving the novel influenza A (HIN1) vac-
cine. In addition, our results suggest that non-athletic students have a higher level of
consciousness of being willing to receive both the new influenza A (HIN1) vaccine and seasonal
influenza vaccine.

The athletic students in our study showed a higher level of willingness to receive the sea-
sonal influenza vaccine, which may contribute to preventing seasonal influenza from spreading
among athletes. Individuals not willing to receive the novel influenza A (HIN1) vaccine should
clearly understand that they do not have substantial cross tolerance from receiving the seasonal
influenza vaccination. Students in both groups showed a favorable attitude in 2009 for the HIN1

W BAFEE. indd 29

vaccination, though further study is needed.

I Introductions

A novel influenza A virus has been identified
as the cause of outbreaks of feverish respiratory
tract infections ranging from self-limited to severe
illness'. That study noted that in April 2009, a
novel influenza A (HIN1) virus started to spread
in North America causing upper and lower respi-
ratory tract infections. Molecular characterization
of the virus by the US. Centers for Disease Con-
trol (CDC) revealed that the circulating virus was
a completely novel recombinant of previously iden-

tified viruses with various avian, pig and human

origins'. Then, on June 11, 2009, the World Health
Organization declared that an influenza pandemic
was under way, after which the new influenza A
virus spread rapidly throughout more than 70
countries. Based on the evidence of the efficacy of
vaccination for control and prevention of seasonal
influenza® *, vaccination for pandemic influenza is
an important primary preventative method to
avoid the risks associated with influenza A infec-
tion*.

The first domestic infection of the new strain
of influenza A in Japan was reported on May 21,

2009 prompting the government to take actions to
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address the threat, including closure of some
schools amid signs of further expansion (Japan To-
day: Sunday 22nd May, 01:22 AM JST). At that
tome, 3 students from a high school in Kobe, Hyo-
go Prefecture, with no recent history of traveling
overseas, were confirmed as being infected, while
5 students at a different high school in the city
were also later found to be infected. There were
also suspected cases in Osaka Prefecture. The out-
break came despite attempts by the Japanese gov-
ernment to block entry of the virus through quar-
antines at airports. Four cases had been found
through health inspections at Narita International
Airport among a group of Japanese students and
teachers who arrived May 8 on a flight from the
United States after a trip to Canada (cited text
partly omitted). In addition to the 3 students Kobe
High School a 17-year-old male, 16-year-old male
and 16-year-old female, 17 other students at the
same school reported feeling sick, while more than
10 students from other schools in the prefecture
developed a fever after playing volleyball with the
infected student, according to local authorities (Ja-
pan Today Sunday 22nd May, 01:22 AM JST: 2009
Kyodo News).

Sports activities such as volleyball or basket-
ball as well as other sports that feature close con-
tact, may easily spread an influenza virus from an
infected player. That it is very important for ath-
letes to not spread airborne infections while prac-
ticing and playing games. In the present study, we
evaluated the results of questionnaires concerningt
the willingness of Japanese athletic or non-athletic
students to accept a novel HINI influenza A vac-

cine made available in 2009.

I Methods

Participants and Survey Methods

Subjects of the present study were recruited
by convenience sampling conducted at Mukogawa
Women's University, Department of Health and

Sports Sciences (n=326) and Department of Food

o

Science and Nutrition (n=177), and all were fe-
male. Inclusion criteria were enrollment as a stu-
dent and willingness to participate in the research
study. The questionnaire was offered on a volun-
tary and anonymous basis to undergraduate stu-
dents at class and organizational meetings. The
survey instrument was designed to be brief, nonin-
trusive, with height and weight not asked, and
easy to complete in order to ensure a high re-
sponse rate. Written informed consent was ob-
tained from all students who participated.

In this study, we defined the students of the
Department of Health and Sports Sciences as ath-
letic students and those of the Department of Food
Science and Nutrition as non-athletic students. Stu-
dents of the Department of Food Science and Nu-
trition who routinely participated in sports activi-
ties were placed in non-athletic student group,
while those of the the Department of Health and
Sports Sciences who did not routinely participate
in sports activities were placed in the athletic stu-
dent group.

Since this was not an experimental or inter-
ventional study, ethical committee approval was
not required. Subjects were recruited during the
breaking time before lectures and after lectures
during the l-week period from October 10-17, 2009,
just prior to the beginning of vaccination campaign
of novel influenza A. Students who agreed to par-
ticipate were given the study questionnaires to
complete on their own and a total of 503 returned

completed the questionnaires.

I Questionnaires

The questions used in the questionnaire to de-
termine willingness to accept the influenza A
(HIN1) vaccination were as follow Question 1 “Will
you receive the new influenza A (HIN1) vac-
cine?”, Question 2 “Will you receive both the new
influenza A (HIN1) vaccine and seasonal influenza
vaccine?” Question 3 “Will you receive only the

seasonal influenza vaccine?”, Question 4 “Have you
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received the seasonal influenza vaccine for these
five years’, Question 5 “Have you infected influen-

za for these five months?”.

IV Statistical analysis

A chi-squared test was used to examine the
characteristics between the athletic and non-athlet-
ic students that were willing to accept the influen-
za A (HIN1) vaccination against those who were
not willing to accept the vaccine (Question 1). A
chi-squared test was also used to examine the
characteristics of the answers to question numbers
2 to 4 between the athletic and non-athletic stu-
dents. The level of statistical significance was set
at p<0.05.

31

V Results

As for the overall willingness to acceptthe
novel influenza A (HIN1) vaccination, 242 stu-
dents (48.1%) answered that they would receive
(Fig.l) .That willingness was found in significantly
larger proportion of the non-athletic students
(56.5%) as compared to in athletic students
(43.6%) (Fig.2).

The proportion of students willing to receive
both the new influenza A (HIN1) vaccine and sea-
sonal influenza vaccine among the non-athletic
group (32.2%) was also significantly greater than
that of the athletic group (21.1%) (Fig.3). How-
ever, the proportion of students who answered

that were willing to receive only the seasonal influ-

B Yes(n=242)
O No(n=261)

Figure 1. Willingness to accept novel vaccination (n=503)
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250 1

200 A

150 1

100 A

501 184
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no

100 77 *+p<0.01

Athletes

Non-athletes

Figure 2. Willingness to accept novel influenza vaccination. Comparison
between athletic and non-athletic students
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Figure 3. Comparison of number of students willing to receive both new
influenza A (H1N1) vaccine and seasonal influenza between
non-athletic and athletic students.
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Figure 4. Comparison of number of students willing to receive only seasonal
influenza vaccine between non-athletic and athletic students.
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Figure 5. Comparison of number of students who received seasonal vaccination
in past 5 years between athletic and non-athletic students.
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Figure 6. Comparison of number of students with influenza in past 5
months between athletic and non-athletic students.

enza vaccine was significantly higher among ath-
letic (28.5%) as compared to non-athletic (13.4%)
students (Fig.4).

There was no significant difference in seasonal
vaccinations during the past 5 years between the
athletic (76.4%) and non-athletic (69.5%) stu-
dents (Fig.5). There was also no significant differ-
ence in the percentage who had influenza in the
past 5 months between athletic (yes: 5.2%, no:
94.8%) and non-athletic (yes: 9.0%, no: 91.0%)
students (Fig.6).

VI Discussion

In the present study, 261 of all students
(51.9%) answered that they did not want to re-
ceive the novel influenza A (HIN1) vaccine,
though the willingness to receive vaccine was sig-
nificantly greater in non-athletic (56%) than ath-
letic (44%) students. In a previous study of nurses,
194 (73%) participants did not want to receive the
novel influenza A (HIN1) vaccine’. That study in-
vestigate the characteristics of respondents who
were willing and not willing to receive the vaccina-
tion using chi-squared test. Nurses willing to re-
ceive influenza A (HIN1) vaccine were different
with respect to “being vaccinated against seasonal

influenza vaccination in the previous 12 months.”

o

In contrast to that study, general practitioners
working in a community in France had a high rate
of acceptability (62%) of the influenza A (HIN1)
vaccination®, In another study of medical workers,
67% of physicians and 31% of nurses indicated
their acceptance to receive vaccinated against the
pandemic HINI influenza in 2009 (p<0.001)". In
contrast, that study also reported that nurses were
more prone (79.5%) than physicians (64.7%) to
wash their hands or use hand sanitizers more fre-
quently in response to reports of pandemic influen-
za (p<<0.001). Our result (56%) showing the
greater willingness among non-athletic students to
accept the novel influenza A (HIN1) vaccine
might have been related to necessities of vaccitini-
zation for other viruses such as rubella and mea-
sles prior to the examination and to acquire the
registered dietitian certificate. Consciousness of ac-
ceptance other viral vaccines might be lead to the
acceptance of the novel influenza A (HIN1) vac-
cine. Our findings also demonstrated that non-ath-
letic students have a higher level of consciousness
of willing to receive both the new influenza A
(HIN1) and seasonal influenza vaccines.

We found that athletic students were more
willing to receive the seasonal influenza vaccine,
which may contribute to preventing seasonal influ-

enza from spreading among athletes. If athletic
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students answered ‘no” to the question regarding
vacctination in the previous 5 months against sea-
sonal influenza, they should be clearly instructed
that they do not have substantial cross-tolerance,
as it is very important to understand that reciev-
ing the seasonal influenza vaccination does not de-
velop cross-tolerance for the novel influenza A
(HIN1) virus.

As compared to previous reports of the lower
percentage of receiving of the novel influenza A
(HIN1) vaccine among nurses’, both athletic and
non-athletic students in our study had a higher lev-
el of consciousness of regarding the seasonal influ-
enza vaccination. There was no significant differ-
ence for the proportion of our students in the 2
groups who experienced influenza in the 5 months
before the survey. Thus, we speculated that athlet-
ic students might have a favorable consciousness
for prevention of influenza infections. A newspaper
report (Japan Today Sunday 22nd May, 01:22 AM
JST: 2009 Kyodo News) noted that the 3 students
of a Kobe high school had contracted the HIN1 vi-
rus and 17 other students at the same school were
feeling sick, while more than 10 students from oth-
er schools in the prefecture developed fever after
playing volleyball with an infected student. Thus,
athletic students infected with influenza virus may
easlly transmit influenza to other athletes.

Both groups of students in the present study
showed favorable attitudes in 2009 for the influen-
za vaccination as compared to others previously
reportted”’. However additional studies are needed
that included students of other majors.

The CDC: CDC recommends a yearly vaccina-
tion as the first and most important step in pro-
tecting againstinfluenza. The 2010-2011 seasonal in-
fluenza vaccine provided in the United States will
protect against H3NZ virus and influenza B virus-
es, as well as the 2009 HIN1 virus that emerged
last year to cause the first global pandemic in
more than 40 years and resulted in substantial ill-
ness, hospitalizations, and deaths. This seasonal

vaccine has begun shipping from manufacturers,

o

and the CDC recommends that all individuals 6
months and older receive the 2010-2011 flu vaccine
for the upcoming season, as it is available (http://
www.cdc.gov/HIN1flu/).

Based on the present results, we recommend
that athletes receive the influenza virus vaccine in
order to avoid spreading of the disease. In addition,
correct information regarding influenza vaccina-

tions is important for athletic students.
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Investigation of psychological competitive ability of female collegiate handball players.
—As subjects of female players who participated in the Western Japan Handball Championship—

Shoichi Kashizuka, Issei Ogasawara, Yurina Tanaka

Abstract

We classified a total of 131 female collegiate athletes who participated in the Western Ja-
pan Handball Championship into 2 groups (superior, inferior), then investigated differences in
psychological competitive ability using the Diagnostic Inventory of Psychological-Competitive
Ability for Athletes 3 (DIPCA. 3).

The following results were obtained.

1. Regarding criteria profiles, significantly higher scores were observed in the superior
group for aggressiveness, volition for self-realization, volition for winning, and coopera-
tion.

2. As for factor profiles, a significantly higher score was observed in the superior group
for volition for competition and cooperation.

3. A significantly higher total score was also observed in the superior group.

4. In criteria radar charts, that of the superior group was larger than that of the inferior
group, as the superior group generally had high scores for all items.

5. Variations were observed on the radar chart among teams in the inferior group.

These results indicated that the superior group tended to have a higher psychological
competitive ability.

key word : female college students, handball players, psychological competitive ability
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The revitalization of peer learning in skiing practice classes in university
—introducing the buddy system and utilizing learning cards in ski lifts—

Takumi Nakanishi, Hiroshi Matsumoto

Abstract

Revitalization of peer learning in university skiing practice classes by introducing buddy
system and utilizing learning cards while riding ski lifts.

In physical education classes, peer learning among students plays an important role in inte-
grating their awareness of skills and proficiency at techniques, thus promoting autonomous
learning and improving communication skills. During skiing classes, training is carried out by in-
structors with small groups of students. Although there is a communication/receptive manual
in place for this type of training, methodologies that promote peer learning among students are
still at an early stage of development.

This study investigated revitalization of peer learning among students by introducing a
method whereby students taught each other during classes utilizing a buddy system. With this
system, the students were split into pairs, with the pairs rearranged for each training section,
while learning cards were also developed for review while riding the ski lift. Implementation of
these methods resulted in promotion of peer learning among students, the effectiveness of

which was also verified by positive feedback received from them.

F-U—-F: AF-FEH HIEV, NTAUVATL, FERI-F
key word : skiing practice classes, peer learning, buddy system, learning cards
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The Classification and Positioning of New Sports by Female College Students of Physical Education

Tetsushi Nakamura

Abstract

We investigated how female college students majoring in physical education classified and

positioned new sports, as well as the possibility of their use during coaching and elements that

had effects on these factors. The number of athletic events used was 15, and we performed

cluster analysis and discriminant analysis. The findings obtained can be summarized as follows:

1. The athletic events were classified into the 3 groups; (1) those utilized actively in a

wide range of activities, (2) those not utilized or improved, though the possibility of lat-

er use during coaching was high, and (3) athletic events not utilized.

2. New sports belonging to the 3 groups were Short tennis, Kin-ball, Indiaca, Flying disk,
Double dutch, Flingo, and Tee ball in group (1); Gate ball, Ground golf, Petanque, and
Shuffle board in group (2); and Sports chanbara, Touch rugby, Tchoukball, and Unihoc

in group (3).

3. While the possibility of using the activities during coaching was highest in order of

group number, awareness and acquisition were classified on a considerably high level.

4. Elements that showed effects on their possible use during coaching were skills, practi-

cality, and amount of exercise. Notably, acquisition of skills was regarded as especially

important, following by practicality and amount of exercise.

X—T—F:Za—-2AF—y, 5 MEST, KERLTREE
key word : new sports, classification, positioning, female college students of physical education
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The Effects of the Characteristics of Track and Field Events on Knee Joint

Proprioception in Female College Athletes

Yoshio Koyanagi

Abstract

The objective of this study was to clarify the characteristics of knee joint proprioception in
healthy female athletes. The subjects were 20 female college athletes with no serious medical
history in the knee joints (jumping event group, n=10; non-jumping event group, n=10). There
was no significant difference between the groups in regard to physical characteristics, athletic
history, and isokinetic leg muscle strength. The objective and methods of the study were fully
explained to all subjects, and consent to participate was obtained. Knee joint position sense was
measured with low (knee flexion 15-30°) and high (knee flexion 60-75°) flexion angle ranges.
Knee joint kinesthesia was measured by bending 1 knee without prior warning from a station-
ary state with the knee joint in a slightly bent position (20-30°). ANOVA was performed for
statistical analysis and a multiple comparison test was conducted. For both methods, statistical
significance was defined as 5% (p<0.05).

No significant difference was observed for position sense between the groups for the low
and high flexion ranges. In kinesthesia, the dominant leg of the athletes in the jumping event
group had a significantly smaller value than both the dominant and non-dominant legs of the
athletes in the non-jumping event group (p<0.05, p<0.01 respectively). Also, a significant dif-
ference (p<0.01) was observed between the dominant leg of the athletes in the jumping event
group and that of the athletes in the nonjumping event group. There were no significant differ-
ences between the jumping and non-jumping event groups in regard to physical characteristics,
athletic history, and isokinetic leg muscle strength. We concluded that the characteristics of the
events were related to the fact that the jumping event group had better kinesthesia scores than
the non-jumping event group.

X—TJ—KN:BEERE, TIAT AN v, BEEBR, T R¥EA

key word : proprioception, plyometrics, track and field, female college student
The Effects of the Characteristics of Track and Field Events on Knee Joint
Proprioception in Female College Athletes
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I. MRFGE

A. HRE

P BEV 77 | 2 T 7 BRAE IR D 70\ BE G 2 A e i
YIRS 5 KSR Ll B20%  (BkiEfE B
104, MiEHELI0%) 2 RE L, 7071 —
VIR TIORTEBY TH Y, BRIl H B L A
HEOMICIIFH - K - hE - BBV THE
BEX o T,

F 72, RBIFRIC B IR RE ORI 2D, %
FERIEZ AT RS D 5 725" BIODEX
SYSTEM I (BIODEX#:#) (LLF, BIODEX) #%
FINT, Sl IIEZITo 72 TOREEF2
2R §o % % ® F 1360deg/sec, 180deg/sec,
300deg/secE L, FEH DfEIL$ X TPeak Torque/
Body Weight (Nm/kg) T®H 5%, HHIHE, ELIH &
FJEBEUIM & OB A EZIIRO SN A D572,

ek, [FIEH] S 3BRER BBV TITEM
BEIC B 2B & L, fifE BB TR D TRBE DY
T HBEOBYN 2T E L7z,

/N

o

ERNREVAMED B & Tz +orIcBil L
eSO FRE %1572,

B. XEBRETE

X 5% % BIODEX DB 2 HE 5720 DS, g
S G IA & D RS & T IR O I 5
cmD PR % 5T 720 PR - BEISR T B4R S
DR EEW T 572012, AF—T =2 &It
720 WEBHROMERNLT 4~ A7 % H\ 7z, TR
HIZETA B I A RXDFNENY FRVE2HEELT
MEWF L 720 A% — 7 — D IE TR - ShiE AL & 7
HE9, FLT7—VOEITTITMAIET SNV E
), THvF ALY MIEEL, MEAEOFHIO
7oK T, KEREYMIEH, A¥—7—v LTH
BT YT BEBALIC~ —H — 2 Wi 720 AT O 72
HOWNEE TV VEFF A X T (DCR-TRV3O,
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) BEITEED20ODAA v F 2 Fi-w, &
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720 (IX1)

1. BESHMER (LT, fIEH) OHlE
BIODEX @ Passive mode % i\ 72, i B4 & i
95° & BAMAALE & L, IERYET % 4deg/sec THUBESYIC
s, EEOREAETEEIREL, JHREIC
FOHREAE TR Z ST, FO%, 4deg/secTH
TEAIE T TR L, 2deg/sec CH UMBEIAY IZ{H R &6
720 MREDVREMELBHL TVLMEFLTE
EEU726, [T 7+ v EBIODEXEIED A A >
F & 2 OIS W72, BREMBEILEME (E
fh15°~30°) &, &M (Bmihe0° ~75°) &L
%5 TR0 % T ¥ ¥ AIAT > 720 REME L
BBAE L OELZRBEAEL L, MEROFFHIEE
L7

®1 HHEREOTOT71—L
Bl pEAE H fiufd H #: Pl
i (%) 20.2+* 0.6 19.9+ 1.0 N.S
& (cm) 162.6+ 5.2 159.3+ 5.8 N.S.
i (kg) 545+ 3.9 54.6* 6.4 N.S.
WHE (H)  88.8%¥16.5  89.8+30.8 N.S.

(mean=S. D., N. S not significant)
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) & I fijthe Jit
BT H A i B A Pl B pEAE H A i B A Pl
60deg/sec 266.2+26.2 255.2+43 .4 N.S. 141.2+15.4 136.5+20.8 N.S.
180deg/sec 187.4+18.0 174.0+20.3 N.S. 114.9+12.0 109.5+27.3 N. S.
300deg/sec 137.6+11.3 132.7+20.2 N.S. 9.1+t 6.6 91.6*18.2 N. S.

(mean=S. D, Nm/kg, N. S. not significant)
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B AR H A i H A Pl B AR H A i H A Pl
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180deg/sec 187.8+15.5 175.2+16.5 N. S. 114.1+x14 .4 111.2+17.5 N. S.
300deg/sec 142.2+12.9 135.5+18.1 N. S. 94.6= 9.0 87.2x15.4 N. S.
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(RS, RBETE R AL (20°~30°) THEHR
L7z BERERTIZS v al22~68 & Lz, #iE
%, AE— FikE#®300deg/seck L, Pz < FHE
AT ST HRFIIIHET LKL HHE
AT 7 )V EBIODEXE DA A v F% 2D
FEFICHL, ETF21kdb L) ICRR L7z, HlER
10TV, EIEAERSFE T » Tt 7o MEF
Tz TAEL LEBROFIEEE L7,
3. ETF AN

TIUYNVETE N AT T L7zWg %z 38—V
VA Ea—8—IZHYAK, 2KICE T4 BERF
W2 A7 2 Frame-DIAS T (DKH#H#) % HwC,
IN=VFNVary¥a— ETHERIT T 72,
1) R GRERARE)

REAE L NRENEDOE I AERRITL, 2D

o

(mean=S. D., Nm/kg, N. S.: not significant)
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ICERIE L TV 2B %, JRE DG D72 AL
WY 7 F V) MR 7 WG 2 L7, (K2)
2) EEIE (B TAE)

HiEL TR AL, SHREDTETH S D72
EERRTL, 2002 FETMEL Lz, HATICHE
HLZ-H 5, BTN HEIEL T Bg
¥, WD HIbo - AEIRE Y 7 F VA ) iho
7oL SRR L7z, (X 3)

C. #ratanig

WMEHLEZ I = 72V T KA V7 b statcel 2
(OMEHI) % a7z, BREEAEE, & T AR LI
WZIE— TR E DG 21TV, S EILERE 21
Tukeyitx V72 WIS eI %A BEAKEILE
FER 5% (p<0.05) & L7z

m # R

A. IBEIZDOWVT

1. & (15°~30°) OfLER

EA BT 5 B BB L 0RO FRER
AEOFIEZ 417, FIEHIZOWTE, £
NZN5.83+4.92°, 6.75+4.20° TH ), HEZEIL
Lotz FMRICIEFRIZHTY, AEEITFRO LN
Lholz,

2. R (60°~75°) OAER

R E A FE DR H60° ~75° DIRAIEIZB VT, B
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6.01*3.79° I HBECETRERMBEE L7 Al R R KT R LR O BARE %
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