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Abstract

The body mass index (BMI) of adiposity should indicate the relative fatness of subjects of differing heights unless
obesity is itself correlated with height. The practical advaniages of BMI as a measure of obesity are obvious. Both
body weight and height are easily and accurately measured with simple equipment. We have a weight-height database
that is much larger than for any other index of obesity. BMI has been underrated ag 2 measure of obesity in children.
1t iz very easy to apply BMI o subjects with any degree of obesity, and # provides & measure of fstuess not much loss
accurate than specialized laboratory methods.

The purpose of this study was to determine the prediction equation for fat mass (FM, ig) determination in
children using the regression of the fat mass index (FM/HY'; FMI, kg/m’) on BMI (WYHY, kg/m’). Two hundred thirty-
three children (98 boys and 135 girls) with ages ranging between 2.4 and 5.1 ysars participated in this study. Height
and weight were measured in the standard fashion, and BMI was calculated from these values. FM was determined by
gender-specific formulas, according to Lohman, involving weight and skinfolds, by bicelectrical impedance analysis
{BIA) based on body density and underwaier measurements of specific gravily, according to Houltkooper ef al, and by
BIA based on total body water (TBW) meagured from deuterium oxide (D,0) dilution, according to Masuds ef ¢l. The
average of the FM determined by these three methods was taken to be the “true’ value for each individual.

Regression of FMI on BMI gave a correlation coefficient of 0.744 for boys and 0.865 for girls. Multiplying both
sides of these regression equations by Ht" gives:

FM, boys (kg) = (0.408 BMI — 3.937) H®
FM, girls (kg) = (0.462 BMI — 4.432) 2.

The deviation of the FM estimated from the BMI’ formula from the ‘true” value was not much greater than that
oeeurring when skinfolds and BIA based on body density or total body water were used as a bagis for estimating FM,
it is concluded that the BMI formula is both 3 convenient and relisble indicator of FM in children.

KEY WORDS : body mass index, fat mass, fat-mass index, children; skinfold measurements,
bioclectrical impedance

Introduction

Obesily in children and adolescents has become an
increasing clinical and public bealth concern. Obesity
is the result of excess adipose tissue. Unfortunately,
the accurate measurement of total fat mass requires
sophisticated and often expensive methods that have
limited applicability in the clinical astting. The most

commonly used measure of body composition is the
body mass index (BMI), which is body weight (kg)
divided by height (m) squared. This measure was first
described by the mathematician Lambert Adolphe
Jacques Quetelet”, BMI is a name given later by Keys
et al. ¥. There are well-known limitations regarding
the use of BMI. For example, BMI is generally
defined in adults as an ndex of obesity that is largely

#Kyushu Kyoritsu University Facuity of Sports Science



P Shuichi Komiva

independent of height; however, this property of BMI
in adults does not necessarily hold true in children”
Also, despite high correlations between BMI and total
body fat mass (FM) and between BMI and percent
body fat (%FM),*” BMI is also correlated with fat-
free mass (FFM).” In children, these relationships
between BMI and the FM and between BMI and the
FFM of the body are further complicated by varying
growth rates and maturity levels.* ® BMI levels among
adults are highly correlated with %FM.>" However,
associations among children and adolescents have
been more variable, and relatively wesk correlations
have been reported in several subgroups.”™™ These
weaker associations among children and adolescents
may be attributable to the asynchronous changes that
occur in the levels of FM and FFM during growth. On
the other hand, the major shortcoming of BMI is that
the actual composition of the body mass is not taken
into account: excess body mass may be made up
either of adipose tissue or muscle hypertrophy, both
of which will be judged as ‘excess mass’. To resolve
these issues, BMI can be separated into two indices
according to FFM and FM. These two indices, known
as the fat-free mass index (FFMI; FFM, kg/nr’) and fat
mass index (FMI; FM, kg/m°) ™ are both discrete and
adjusted for height. The potential advantage is that
only one compopent of body mass, 1.6, FFM or FM,
is related 1o the height squared. Considering that BMI
is the sum of FFMI + FMI, an increase (or a decrease)
in BMI can be traced to a rise {or a drop) in one or
the other component, or in both. Furthermore, the
BMI levels were more strongly associated with FMI
(r=0.93-0.97) in children and adults.™*"

The purpose of this study was to determine &
prediction equstion for FM {kg) in children using the
relationship between FMI and BML

Method

Data from 233 healthy children ranging from
2.4 to 5.1 years of age, including 98 boys and 135
girls selected from the ongeing FUKUOKA Body
Composition Study (FBUSE)Y, were used for these
analyzes. The procedures were explained to all
parents. All parents gave their informed consent,

Anthropometric data were assessed for the height
and weight of the children. Height was measured to
the nearest 0.1 om and weight was measured to the
nearest 0.5 kg on a calibrated balance-beam scale with
subjects wearing light underwear. All anthroporetric
measurements were performed by trained observers,
according to standard techniques.

Skinfold thickness was determined to the nearest
0.2 mm at the right biceps, triceps, subscapular and
suprailiac sites, with 2 Harpenden skinfold caliper
calibrated to exert a constant pressure of 10 g/mm’.
Fat mass (FM} was determined by the age- and
gender-specific formulas sccording to Lohmann,™
These invelve weight and the log-transformed sum of
biceps, triceps, subscapular and suprailiac skinfolds

for subjects.

FM (&g) = weight*((5.28/D) — 4.86), where (D=body
density).

D, boys (g/mi) = 1.1690 — 0.0788*(log (sum of four
skinfolds))

D, girls {g/ml} = 1.2063 — 0.099%*(log (sum of four
skinfolds))

Fat free mass (FFM) was calculated as the
difference between weight and FM.

Measurement of whole-body bicimpedance in
children has been described previously.”” The
bicelectrical iropedance analysis (BIA)Y messurements
presented bere were performed at & single Sequency
(50 kHz) {TP-95K, Toyo Physical, Fukuoka, Japan)
with one pair of electrodes appropriately placed on
the dorsal surfaces of the right hand and a second
pair of electrodes placed on the right foot.™ With the
subjects lying in a supine position, measurements
were performed while the hands and feet were
extended from the side of the trunk.

The equation used for children was based on body
density and underwater measurements of specific
gravity, as reported by Houtkooper er al.*” The
cquation provides an cstimate of percent body fat
mass {%FM) as follows:

%FM = (-1.11)*ht* / R + 1.04*wt + 15.16,
where ht is the height (om), wt is the body weight
(&g}, and R is the body's resistance (&), FFM is then
calcnlated as the difference between body weight and
FM.



Body fat estimation in children by body mass index (BMI) 3

The equation used for children was based on
total body water (TBW) as determined by the
deuterium oxide (D,0) dilution technique™ and BIA
measurement as previously described.”® The equation
provides an estimate of TBW (kg) as follows:

TBW (kg) = 0.149*(ht*/R) + 0.244*wt + 0.460*age
+ 0.501*sex (boy=1, girl=0) + 1.628.

FFM is then given by TBW/hydration of FFM.”” FM
was calculated as the difference between wt and FFM.

Thus each individual had 3 estimates of FM:

FM (S)=FM derived from measurements of
skinfold thickness

FM (D-BIA)= FM derived from a measurement of
density and BIA

FM (W-BIA)= FM derived from a measurement of
TBW and BIA

The average of the estimates made by these three
methods was taken to be the ‘true’ value for each
individual (FM, kg).

Body mass index (BMI) was calculated as wt (kg)/
ht (m’). Similar to the standardization of weight for
height’ in BMI, we standardized the two components
of weight, FM and FFM, for heightz. These are FM/
ht* (kg/m’) and FEM/ht* (kg/m’); that is, BMI = wt/ht’
= (FM + FFM) / ht* = FM/ht’ + FFM/ht’.

Statistical analysis

All statistical analyses (calculation of correlation
and regression analyses, statistics) were performed
using StatView, version J-5.0. The data are presented
as mean values and standard deviation. One-way
analysis of variance (ANOVA) was used to test for
differences between gender groups. In addition to the
standard procedure, for the assessment of agreement
between a new method and the traditional method,
a Bland and Altman plot’™® was used to compare the
difference between the two methods with the mean
values.

Results

There were 233 subjects, 98 boys and 135 girls.
Both boys and girls were similar in mean age, height,
body weight and BMI. The girls in the sample had

greater sums of the four skinfolds (p<0.001) than the
boys (Table 1).

Table 1. Characteristics of the children

Mean * sd (range)
Boys (n=98) Girls (n=135)
3.910.7 (2.4-5.1) 3.9+0.7 2.4-5.1)

Age (years)

Height (cm) 99.0+6.6 (82.3 - 115.0) 98.2+5.8 (83.6 - 112.0)
Weight (kg) 15.23£2.09 (10.10 -20.60)  15.03%2.07 (10.58 -21.25)
BMI (kg/m’) 15.5+0.9 (13.5 -17.4) 15.6+1.1 (13.5 -18.3)

Sum of four skinfolds (mm)  29.9%5.5 (20.8 - 43.9) 34.51+7.7 (18.9 - 56.2)***

BMI=body mass index; Sum of four skinfolds=biceps-+suprailiacal+
subscapular kinfold thickness; Gender differences were analysed by
ANOVA; ***p<0.001.

The mean values for estimates of FM by the three
methods are set out in Table 2. The FM tended to be
greater in girls, while %FM calculated from TBW
measurements and BIA were increased in girls.

Table 2. Estimates of body fat in children by methods based on
skinfold thickness(FM-S), bioelectrical impedance analysis(FM-
BIA), total body water(TBW)from deuterium oxide dilution
method and BIA(FM-TBW).

Body fat
mean * sd (range)

Boys (n=98) Girls (n=135)
FM-S (%) 15.3% 3.0 (9.7 - 21.9) 15.8+ 4.2 (6.9 - 25.9)
FM-S (kg) 2341+ 0.61 (1.34-3.91)  2.41% 0.84 (0.73 - 5.27)

FM-BIA (%)
FM-BIA (kg)

14.9% 1.7 (10.4 - 18.3) 15.7% 1.5 (11.0 - 19.1)***
2.35+ 0.35 (1.40 - 3.49)
21.2% 3.9 (9.0 - 31.1)***

3.22+ 0.88 (1.01 - 5.68)***

2.26+ 0.33 (1.57 - 3.23)
FM-TBW (%) 16.1% 4.4 (3.4-24.1)
FM-TBW(kg) 2.49% 0.86 (0.41 - 4.21)

Gender differences were analysed by ANOVA; ***p<0.001.

As shown in Table 3, in both genders significant
relationships (p<0.001) were observed between the
FM values derived using skinfold (S), D-BIA, and
W-BIA on the one hand and the value derived from
the mean of the three methods on the other.

Table 3. Pearson correlation analysis between FM-S, FM-BIA,
and FM-TBW and the value derived from the mean of the three
methods (FM). (column heads boys, row heads girls)

FM-S FM-BIA FM-TBW FM
FM-S - .775 .774 .907
FM-BIA .774 = .889 .928
FM-TBW  .776 910 - .963
FM .925 .928 .953 -
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The correlation of BMI with height, body weight,
FM, and %FM by gender is presented in Table 4.
There were no statistically significant differences
between BMI and height in either gender. BMI was
significantly and positively correlated with body
weight, FM, and %FM in each gender group.

Table 4. Correlation coefficients between body mass index
(BMI) and height, weight, fat mass (FM), and percentage of fat
(%FM).

Height Weight M %FM
Boys 122 297%  587%%*  G]5***
Girls 022 485%%% 741 *** [ T7]6***

Significant different from zero; *p<0.05. ***p<0.001

There was a significant linear correlation between
FMI and BMI in both boys (r=0.744, p<0.00I) and
girls (r=0.865, p<0.001) (Figure 1). Regression of
FM/Ht* on Wt/Ht* (BMI) yielded lines with relatively
similar slopes of 0.408 for boys and 0.462 for girls.

O Bos ®  Gins
p=0462x-4.432 r=0.365

y=0.408x-3.937 r=0.744 4.0

T T T T T T T 1 T T T T T T
13.0 135 140 145 150 155 160 165 17.0 17.5 13.0 135 14.0 145 150 155 16.0 165 17.0 17.5 18.0
BMI (kg/n?)

Figure 1. Correlation between BMI and fat-free mass index
(FMI) in children aged 2.4-5.1 y. Boys (p<0.001) and girls
(p<0.001)

The mean values of the estimates of body fat (FM,
kg) based on BMI and the values derived from the
mean skinfolds (S), D-BIA, and W-BIA are set out in
Table 5. The mean values of the FM estimates based
on BMI were very similar to the mean values of the
estimates of the three methods (2.34 vs. 2.36 for boys
and 2.66 vs. 2.66 for girls). The mean differences
between the FM based on BMI and the FM obtained
as the mean value of these three methods were 0.023
kg for boys and —0.001 kg for girls.

Table 5. Estimates of body fat in children by equation based
on body mass index (FM-BMI). The difference is expressed as a
deviation from the value derived from three methods (FM).

Boys (n=98) Girls (n=135)
FM-smI (kg) 2.34+0.45 2.66+0.58
FM (kg) 2.36+0.56 2.661+0.64
Deviation from FM (kg) 0.023+0.303 -0.001£0.276

Figure 2 shows the difference between the FM
based on BMI and the FM obtained using the mean
values of these three methods plotted against the their
means of these differences. The limits of agreement (-2
to +2 SD of the difference) were —0.58 to +0.63 kg for
boys and —0.55 to +0.55 kg for girls.
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Figure 2. Difference against mean for FM data.

Discussion

BMI has been recommended as an appropriate
measure of adiposity for use in the clinical setting. It
is an attractive measure because it is relatively easy
to obtain in a variety of settings and is reliable. The
main criticism made of BMI as a measure of adiposity
is that this index should be totally independent of
height.”” The present study found that the correlations
between BMI and height were generally not as high
as the correlations between BMI and both FM and
%FM (for boys, r=0.122; for girls, »=0.022). On
the other hand, several studies have reported a good
correlation between BMI and fatness in childhood.”
1639 The sex-specific correlations of BMI with FM
and %FM were moderate (r=587 — r=741, p<0.001)
in the present study. The strength of the associations
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between BMI and both FM and %FM indicates that
BMI is a suitable measure of adiposity,

The purpose of the present study was to establish a
reasonable prediction equation with which to estimate
FM from BMI in children. The major shorfcoming of
BMI is that the actual composition of body mass is
not taken into account. However, BMI represents an
index of weight that has been normalized for height.
{Once weight has been normalized in this way, it can
be divided into FFM and FM:

BMI = Wi/ HE = FFM / H + FM / BY

These two indices have been termed the fat-
free mass index (FFMI) and fat-mass index (FMI),
respectively.”” BMI was strongly associated with
FML

In this study, regression of FM/HE (FMI) on W/
HE® (BMI) among boys gave the formyla: FM/HE =
0.408WH/HE — 3.937, with a correlation coefficient of
0.744. A similar analysis of the data for girls gives:
FM/HY = 0.462Wt/Ht® — 4.432, with a correlation
coefficient of 0.865. Multiplying both sides of these
equations by Ht® gives:

FM = (0.408W/H® — 3.937) HE, for boys
FM = (0.462Wt/HE — 4.432) HY, for girls.

A high correlation and a small difference were
Tound between FM as determined using BMI and
the average of the FM values determined by three
methods, which was taken o be the “true’ value for
each individual, This equation is very easy to apply
to children with any degree of obesity, and provides
an estimate of FM that is not much less accurate than
that obiained by specialized laboratory methods,

It is concluded that the BMI” formula is both a
convenient and reliable indicator of body fat mass in
children.
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Carotid baroreceptor-cardiac responsiveness in female
long distance runners

Sueko SAGAWA"Y and Hisatoshi MORIKAWA Y

Abstract

There are evidences suggesting that endurance-trained athletes (ET) fail o maintain blood pressure
responses to gravitational challenges such as head-up tilf, standing, or lower body negative pressure.
The purpose of the present study was to examine whether gravitational intolerance in ET was due to
a blunted carotid baroreceptor-cardiac responsivencss. Eight ET females {long distance runners,
18.4+0.2 v.0.) and seven endurance-untrained females (UT 20.4x0.9 v.0.) participated in the experiment.
Carotid baroreceptor-cardiac responses were estimated by using a neck chamber. RB-R intervals were
plotted against carotid distending pressures and the response was analyzed by applying a four-parameter
sigmoidal logistic function. The maximal gain of the curve in ET group was greater (P<0.05) than that of
UT group, indicating increased baroreflex sensitivity. The centering point of the curve, an indicator of
the operating point, was identical. There was a significant correlation between maximal O, consumption
and maximal gain (r=0.693, P<0.005). These results may suggest that attenuated baroreflex control of
the heart rate in ET is not responsible for the mechanisms of the gravitational intolerance.

KEY WORDS : endurance-irained athletes, carotid haroreceptors, neck chamber,
bharoreflex sensitivity

1. RL&IC N5LOT, BRETHEBROMTETE2HHE T 588
THED, ERTHBEINESMETL TEHE2ED

LRSS VWEEBASRICY B EMNSLE) TILRAL, & IANGAREDEST IS

OFETIEN FEFITBHT 520, EN—R
ZETFE S, LNESESRB L UBIRESSMINE
BOBBEOETEEAL, ROETNVAORS
BENMEFT S, oS EMO LRI EE IR
ZEbhb, ZIHhSKENEFEROBABIULNK
ELNRE ) ERAT SRR ERL, UE
HakhREhs, Che—EORBRBERR LD

SN OESTRPTEFBEAHN (ower body
negative pressure, LBNP) 23§ S iuiamiEgE T
ENTLSWMESEL, LERTEROBESEESH
Tp" e,
ZORRIZDWT, LA THROHOERMNESR
HOET??O7 SERSNC &5 MEERBA RSO
B P OulteE RS Ih TV A, ZhEOHERE

1) Hlghar kg A R — 7oA

1) Kyusyu Kyoritsu University Faculty of Sports Science
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HEEBEEEIC DOV TOHREN S, L EBEHE
ODOLBNPIiHEISIEBREE L EZN BN ENISHEDH S
MO EFEW IRITHIE T REMES OLBNP
it FEE B SRS I RS NIE T L TnB 2 &
PWELE. ZOERERELT, EEEHHEICHTHL
EFEOERBRRBRTHIL IS4 7 > ADEAHNLBNPH
OTFEEOMBEEEEZHEAL, BIRRERZHD
S B TLBNPARRFORMADKREOHBE RN &
e AER L. UL, ODHOERNBRZHI
ODWTiBREIh TWiho/z. & Z THEMEEIRA
PHEE B SE OLBNPIREE T IC, LHOERFERZ
HEOBETHEEL TWENENERHMNTIHNT, &
T-EEMERET2HBHEC U CHBIREZ AR — O
BRSNS Z RN,

2. Ak

HERE
RARESEHZTOHBRE L LT, 5~64FH, &
EEERNL —= 2T TWASLDRE L TH#E
&, HRELUTRICEHNRERZ L THhARNnT4£0
RTEZENERIISML =, REBEEOHRFIL
HEIZ90—120km EFLTW3B. FRFEhO#BRE

REBARZOVWTHBEHAZTY, AESEREE.

REBFHARERERR A EMERZRROREEE
TEMEL .

R 1. BEHREESABRRENEDORE
FNENOHBRBFICZOWT, EHRERKRT
APOABRK EBHIHMICEEBEILIIA—F —
(Ergomedic, model 818E, Monark, Sweden) % M
WTARBHEKICX2BRABRIANBEEZHE L. F
KA XTI T XERSHTEF (Model RL-600, Westron,
Chiba Japan) ZHAWTHM L7, E#HRSHTE
(EM-Scan, model HA-2, Springfield, IL) iZ& > T
BIRBIFR 2RO 7=, TXTOERII=ER22C,
SHEE0 % ICHHM X NI A TRBEE TITo 72

RB2. FRRESERRHOME
FEHREZAERHN OBER, Eckberg &2 &
SprenkleZ£'® OHEICHE, RITFHHEY LREERFE
BCHIEL 2. #BE2IBZHICIVT, Eiikz
NENSEBREZRBEKEITEBR Y IF ¥ N—%8
RIS L. DHOWIREE Z BT 5 20 ICHEEER
BLKEOL NI THEEKZEIED, X2 TF ¥ N—0D

FEJ1%+30 mmHg/N5 —50 mmHgE TLMAZ &I
10 mmHg9 DX E, ZOLEDOR—REREEI
Ea—¥—ICWMORAAE. X9 IF¥ 2 N—0DFEH
ZDBHORETR Y H—BhhdLDIaEa—
F—HIHEINTNWS., 1~2BRRBEET S0 %
o T8~10EPIEEZEVRL, FHEEENRICHN
7%

R

N—R 54 > DMEZEEMEZ (UA-751;Takeda
Medical, Tokyo, Japan) THIEL, ZDEZEDIE
FREN S R v 7 F ¥ 2 N—DEH 28 U THERIE
2 B JE ] % carotid distending pressure  (CDP)
EUJ. FHEREGIGERLE + 1/3RETKkD 7.
ZOENIH LU TR—RMEZ Ty F§ % ESFRl
#ERT DT, R—REBOEREHERIIKent&'™ 12
o THEENTVBUTORXTI7 sy hEEBZE
WTES.

R—RREIE=A1X{1+e[A,(CDP-A,)' +A,
ZZT, AIR—REIROBRKAKGE, AISTFR
HEDOZAO0—T2RETIHEE, ARIOH—TD
L EIZBIFBCDP, AJIR/INR—RERTHS. =

SIZZOHBOFRT A ANEIRATEA SN S.

BART A=A, XA,l4
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Fig 1. Typical sigmoidal regression curve fit to data obtained
from 1 subject.
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HE BT

B O Student’ s t TR b &AW TEEBREE
CHEEFEONERRELBL, P<o.052HEREN
Tl F—FIEEEMELSETRLE

3. BR

Table 1. Characteristics of the subject

N  Age Height Body Bodyfat VO;mex Resting
wolght HR
(yo.) {cm) (ka} (%) {mifmin/kg) (beats/min}

Untrained 7 204108 1574+18 551+16 256411 31812 67.0135

Trained B 184+0.2 1609414 50.841.2 19.4:11.0* 43.8+1.5 56.4+1.6*

Values are means+SE. *, P<0.05 vs. untrained subjects.

# 1 CHEBRE O REER L. BRPAERR
HTENED o7, REBEFOMKEL

BRIEBEEFECHEATHABICEMB TS o (P<0.05).

EEMEFRIBEABREENESEBSELIVER
(P<0.05), ZEHRO.LHEBERERICEME (P<0.05)
T, BANERO N —Z 2 HRBED SR

1300 —

1200 —

Trained

msec

1100

1000 —

R-R interval,

Untrained

900 -|

800

I [ I | I T
40 60 80 100 120 140
Carotid distending pressure, mmHg

Fig. 2. Baroreflex response curve. O, untrained subjects; @,
endurance-trained subjects.

SHEN R — DRE R B & BT Kent D,
ERAWTH-T 7195712700k (H2). Ehs
B &L D I BIERHE T O E IR s i A &
U EARIZ7 ML, EREMEOAO0—THEIBETHER
B LEHNDETBETRENZENHS, Zok5k
REHBRIENTNONRT A—F—2fHTHLT
FORENHSMCRS. FARLELDIZ, BE

Table 2. Logistic model parameters describing carotid sinus
cardiac baroreflex response

Aq Az Az A Max. gain

(msec) {mmHg ) {msec) (msec/mmHg)

Untrained 12461229 0.12240.023  96.744.9 85910422  3.7140.73

Tralned 226.7+44.9" 0.14520.021 /8155 1044.7x453° 7.5441.50°

Values are means+SE. *, P<0.05 vs. untrained subjects.

EFEESHEFICETA, DEDBARBIEH
FRIZKR (P<0.05) Thoke. chilbia&KoEHE
REo ThECEHEZNEZ X5 &9 Bbuffer capacity
MARENI LEZBHRL TS, BEEEEIIERER
MOBRT A NIEBEFLVERICKRT (P<0.05),
MEEBIZHT LM HEHOBRSENSTNI L 2R
TWwa, BREMBEFICHITSE/NMR-RER (A) ©
FROHAIIZEROMEENEBSEST LI VENC &
ERBLTWS. —HA, HISHEOMLRIIHE
TENZL, EREHEOKERRADL 7 RN
ZEMSEERRTFOESRMBEXHILEDY
YuF s o TERETNRNWIEERBLTNS.

r=0.693 (P<0.005)

Maximal gain, msec/mmHg

25 30 35 40 45 50 55
VO: max, ml/min/kg
Fig. 3. Relationship between maximal oxygen consumption

and mazximal baroreflex gain. O, untrained subjects; @,
endurance-trained subjects.

ETORBFIZOVWTEAERBNEICH LU TEXR
Fa4 &7y b5 E (HM3) WHEOMICIIHRR
CHREM D 57 (1=0.693, P<0.005). HIb, #A
MERER I BEN TV SR, EBIIR— DEERHINE
DRESHAT N EAHHL .

4. ER
AR RRBLEFAEES GRS ORHREZESR
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—DREMSIEHEOBRSHIFRETFICERTHE
(P<0.05) KHALTWwaBZEEHOMLE &£
PEEEIFWEEoESRESEE - LBERNEE
B AW BarneyBYORE LT LE “heo
HEENG, XD, BANERREEOH
Bit— LBERHBRSEEE®BT B L5ND,. —
#. Halliwill®'” REBICESBEZT-> ThibLH
WBLZIZ, BAREHREEO xOBEOHEHET
NIA-F—HEEBIR BRIV F v 20—
HETEHR-OBESERFA M ETL, EBBICE
EEESEAERCE L 2EEL T, Eie
NEANETRTESEROOBERHBORSERE
HLEEENSS.

chizsl, shiZ¥ By L 7UMEARLD
ThFEE RS ERFSERER Y I F v 2 N—Tl
EL, S3RESEESEDLANISELTADR
ERRROLHEEREZELBRHLAER E58
BETHERUETLASHELE REBTHVE
Fu2F e N—FRRERENICEIRESEERY
EHETAHETH D, KERESFRICOVWTIR
EEhThWiahoT, AiEEEST50RESETS
5.
RITRLAEALSERARESGES T L DRIRSE
&5, ZORRTESHBEC IS LB IOBERE
DEEERNEONBIIL > TEED EEZAONTS
n®-2 | EEERTOEMERZESERSELD
BUEHD 1 D2 LT 51 O0BR R
FHEOPRRENERA OGNS, Rw b F v NIl &
2R E S AR MO 2 BT 5 5 @#NE0

55, FHZEEEESOEEESTNEOTY,

TR B 3T L e RIS B 1T & o U R B

FELOBIAFIv I RRBLAETREENEASNS,

SHEOERL, EPESESETILOHHEERRETS
e UORECEBINX E2EBIRO ER RSt 8
LTHEHBLTWSOTREL, GLARFERETIOH
L, #1730/ BWEBREED>TREETEZE
ACHIEAL /=, KiZShiZ® OWEOREL, RKBROE
SEBOBRSHESEDESECI-oTEELTWEEL
T, BHROESEBONBICI>THESR, L
HOERMBRSEOES HE IS AL BRSO
HBETRSRECREESLTVLALEIRIRAEA
., BARSGHERSOW T RS AEESEE
B LIEBMR TN S — 60 mmHgE TENFNISE
TOESLUTLBNPAN 254, ZOROLHIMEE
RERSEBBRES THEICHME (65.4% vs. 34.8%,

P<0.05) THB T L5 ERL, ZOLERNPEETO—
HELTHEREOTRI /347 A0BARE
LY. —%, LENPHORMMEKTIMME LD
WENBCESTARILVE Y BLURERE XV T
bwiry, JNTFTREVFIZ, L) CHEBEITR
BB & JHRER TEERED L. ThEo
ERERCETHMREERERBE TS L, LTHANEY
BEFOLBNPHHE 1, EHESICE T TES
RoOBBENERNL, TEF~OEFEENET
LR, BIREBEENEFICETTS I &k RE
T, REEFEORSEETIILSBOLEEALL
. HBREECLBERNESEEELNLTRED
OO, DAROBRETCLREREBOTIEBRR
HHU, IELBHE2ETICHRTERThITSM
EHSOBEETHED EEEL N5,

PlEhs, TFEAEERRETOSSRESER
—LBREEREEOBRSHIEIFBEF IR THEE
{(P<0.05) WKRKTHD, BREBEEREIFERFRE
SO EER (P<0.005) EOHENEDON
. Ll fEEHeoUEyF 2 FREBETHE
WZ &AL .
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Specific tension index of supraspinatus in collegiate athlete

Shin HASEGAWA", Kyotaro FUNATSU", and Kivoshi NAKAZATOV

Abstract

The purpose of this study was to investigate shoulder abduction torgue, cross-sectional area (CSA),
and specific tension of supraspinatus in collegiate athlete groups. Porty-five male collegiate athletes
participated in this study. Shoulder abduction torque and cross-sectional area of supraspinatus were
measured in baseball pitcher group (PG, n=9), baseball felder group (FG, n=9), javelin thrower group
(TG, n=8), sprinter group (8G, n=98}, and gymnasiic group (GG, n=8), Isokinelic and isometric shoulder
abduction torgue were measured by isokinetic dvnamometer (Cybex NORM,CMSI solutions). Cross-
sectional image of supraaspinatus was obfained with a B-mode ultrasound apparatus {88D-800,Alcka).
CBA of supraspinatus was calculated using image analysis software by tracing the outline of muscle.
Specifc tension of supraspinatus was calculated by dividing shoulder abduction torque with CSA. In the
comparison of both shoulders, there was not a significant difference in shoulder abduction torgue, cross-
sectional area, and specilic fension in all athlete groups, In the comparison between athlete groups, TG
had significantly greater isokinetic shoulder abduction torque than PG (p<0.05). Cross-sectional area
of supraspinatus was a significantly greater in TG than PG, FG, and GG (p<0.05). But specific fension
of supraspinatus was nof significantly different among ail athlete groups. These resull showed that
collegiate athletes have a regular value in specific tension of supraspinatus. Shoulder abduction torgue

was depended on CSA of supraspinatus.

KEY WORDS : specific tension, supraspinatus, collegiate athlete
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PR TR, FRficEEE2RERL I O HFREFO
B, BRAEFERAOBICERR NN &%
OO EERI VEVVASNFANRREORER
i, FRFE LB TERG 2RS¥ 50 L5
715 A b (Supraspinatus test) =3BV TIEIRE DG
HETAHRIhSZ L ERREIRTHSY,

IS OHENS, HEMcREERDOAR—VE
FCRAIERMOMN LR #MEELITETTS
HBRRGh20icHl, BRELRRFOHRS, BE
BEOEEICBW THHNZIERSOMERT Z &2
REEINhTWS., LAAL, BEBICETIMAEOEL
EBREEEBEOHE N SMEL TirbhTH D, LG
OHBREHHOERIIOVWTIRWEFES M TR
b ORI BT S TR & R S8 & DB
RizDoVWTE, BEEBERBRS 2 OREBHHERT
BEHEGIEEEE LRARS S, NESEGR",
B R, ERESEG R, REHSE G
N REEY R BT ORI, ERSHY
Fo—z PR EoREMRFEINTVS. FH
HoNEH IR L ORI Tz, A
BELRBICSAFRETHZEEL NS, Mg
fEAvm LT A M Roh B0 LI A R0
BRI AW TERIEE2EXDE, NERN
& LRI O R B RO BN, MLEHOR
MR 2RI IRELEADZENTES. 220, %
R T HEGEZEOREORNWREEAR—VRE

Table 1. Subject characteristics.

EXNBIP L OBA TR ERD, OB
EEIIEN M LA OEF HARRICRIETERICON
TR S EE2AMELE.

2. Ak

1) #ERE
HRFIEESNREOREEDIRWAREEAR— YR
PASHTHD, He2HNELICEAT 5 BREFH
(PG) 9%, FFEREFEM (FG) 94, R LBEEfvin
(TG) 9%, HRIEALIZEA LIz ke S EERRE
(RG) 9%, HEFHERE (GO 98 TH3. &7 —
TOER, HESEIETableliCRTRAD THS. &
TOEBEFRIEAMAOHES, £ ONWTHEK
HEL, EBRSNOREEBE.

2) RESNE NV SDRE

AP TIIM LHOBEE MM T SENT, FHEM
A BV DRI R . BIECIRSEEY 1
FEA—#— (Cybex NORM,CSMI solutions} % iy,
JH B A IR0 N 500 £ TOWBNRIZB W T AHE
180deg/sec @& Tom D&M * )L 7 DHRIE 2T
W, SEIY—Z LY OESEZESFICHWE.

¥/, HEfas EARAICB W TSR 0% RN
bV ORE RN, BT 5 19M O AMEE 5
HFicHWwE.

n Age{yr) Height(cm) Weight (kg) LBM(kg)
PG 9 19.8+1.3 177.8+4.7 73.246.2 63.3+4.5
FG 9 20.2+1.6 172.7+4.4 69.246.6 61.3x4.1
TG 9 19.2+1.5 173.7+6.7 78.618.8 67.1£7.4
RG 9 19.6+1.1 168.0£5.0 60.1+£5.1 54.3+3.7
GG 9 19.1+1.1 169.3£5.9 61.745.3 56.6+4.8

Mean+tSD,

LBM: lcan body mass, PG: pitchers group, FG: ficlders group, TG: throwers group,

RG: runners group, GG: gymnastics group

3) MREISAYRE BRI

i O SRR 7. SMEz O F R ER L T,
BE— RiEFHZEEE (SSD-900,Aloka) =k DH
ELE #REEIRTICESYE, LEEZTFELERE
THEHTEMZE & 58k, BEIEKatayose 5 D
BN U CE RO RIS W T RIS

SEHRLD TO—TENINET B THEHL, B
LEOBENRE ERSERESTICHENWE (Fig.l).
mEEROREINIRES I N EE&EI B —5 —
IZH DA%, E&HMHTY 7~ (Scion image, Scion
corporation) EHWTHORBE L —RX T3 &
Tk, romBERLLE (Fie2) .
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Fig.1 The location of the measurements taken by
ulirasoncgraphy

4) BERENEY

AT THEEEA R bl > 2 F B O B h.Le
BHRERBTY y TETOER (F—h5) THRU
FeEEEESAES & U, EESA SR & S
MCRLEEZR EHEOEFH RS L.

BEAGEER N/em®)
= GHENVSY (Nm) /7—5F ) /W EGETEH (cm’)
=g (N) /B EERRERY (cm®)

§) ¥rHag
T—FEWTh S EEE - EEFEETRLE. B
BRAMOHRETRFZBHOS & HEOMRL Uik

BBEAR Ok, F1Z Bl & IEF Z 0D i,

BHEER flEmzERE L TRECOBSHE
T, FEESZD bk & XiTlIFisher s PLSD#E
CEBEEREZTR . TN BHKIEEKEE
tX5%EH & L.

Table 2. Comparison of shoulder abducticn torque.

clavicle spine of scapula

2

adipose tissue

trapezius

supraspinatus

.

supraspinatus fossa

Fig.2 Ultrasound image of supraspinatus muscle

3. BR

1) ERaEsE LS

ERHiNGE MV O RETable2i R L. &8
HEHICBY S HEMOLKTIE, SRENMY, S5
fE R EBITER RGN, ki, HEEE
FOETIE, SEEMZIKBNT42.8£12.2Nm
OFRH31.7 L 6. INMDTRFERITH L THEICEW
fERLE (©<0.05) .

- Isometric torque (Nm) Isokinetic torque (Nm)
DOM NDOM DOM NDOM
PG 34.7+12.3 36.6+10.6 31.7£ 6.3 348+90 *
FG 397+ 94 439+ 8.8 33.1+14.5 39.0£ 7.6
TG 43.8+12.3 49.9+14.5 42.8+12.2 49.1+137 P
RG 34.9+10.7 40.4+11.9 33.5+7.3 40.7+11.8
GG 36.6+ 8.9 42.6+11.1 33.9+8.7 35775

Mean+5D. DOM: dominant side, NDOM: nondeminant side.
PG: pitchers group, FG: fielders group, TG: throwers group, RG: runners group,

GG: gymnastics group.

t: p<0.05.significantly difference from TG, p:p<0.05.significantly difference from PG
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2) W EARETER

i LGSEEORR S Table3lc Rz L. SEEE
HizsirasmiAlokiE i, Wiho®icshTh
EixRshlahok, £k SEEBEOEE T,

10.2+1.6DH RS 5+ 1. 3cm* DI, 8.4+1.3
cm’OEFER, 85+1.1 c’DERBEBICN LU TEHE
BicmWEZE2xRL7%E (p<0.05).

Table 3. Comparison of cross-sectional area of supraspinatus.

. 2
Cross-sectional area (cm”)

Group

DOM NDOM
PG 8.5+1.3 8.5+09 °
FG 8.4+1.3 8.5+1.8 °
TG 10.2+1.6 9.8+12 P8
RG 9.5+1.6 8.841.4
GG 8.5+1.1 8.6+0.8 *

Mean+SD, DOM: dominant side, NDOM: nondominant side.
PG: pitchers group, FG: fielders group, TG: throwers group,

RG: runners group, GG: gymnastics group.
t: p<0.05.significantly difference from TG,
p: p<0.05.significantly difference from PG
f: p<0.05.significantly difference from FG,
g: p<0.05.significantly difference from GG

3) BEFEEHIEN
FREANEG XD RDEEA SRR

(IMS

(IKS,/CSA) DEBR%TabledlZ ;R U7, BEHGHIE
BCRASEERICB T 2 mMHAE o, BIUEE

/CSA), FRMENEHNNSRODEBEHESR HEEMOKBEOWTHIZBW T REZRh k.

Table 4. Comparison of gpecific tengion index.

IMS/CSA (N/em?) IKS/CSA (N/em?)
Group

DOM NDOM DOM NDOM
PG 7.0+2.0 73+1.7 6.6+1.9 7.0+1.7
FG 8.6+1.9 9.5+2.9 7.0£2.5 8.5+3.0
TG 7.4+2.1 8.7+2.5 73+2.2 8.6+2.5
RG 6.9+2.8 82+2.3 6.4+1.1 8.3+2.0
GG 79+1.6 9.0+1.9 74+1.6 7.6+1.5

Mean+SD, DOM: dominant side, NDOM: nondominant side.
IMS/CSA:isomentric strength/ cross-sectional area, IKS/CSA:isokinatic strength/cross-sectional area. PG:
pitchers group, FG: fielders group, TG: throwers group, RG: runners group,

GG: gymnastics group.
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Table 5. Summary of shoulder ahduction strength studies.

Test speed
Subject n | Investigator Mode (deglsec) Abduction strength
83 | Wilk et al. isokinetic WY (DEME = DIROM
Professional 300 | DOM = NDOM
baseball pitchers 39 | Donatellietal ™ | isometic | 0 |DOM = NDOM
47 |Magmssonetal.V | isomewic | 0 |DOM = NDOM
" College baseball players | 19 | Hasegawaetal © | isometric | 0 |DOM = NDOM
" College bascball pitchers | 12 | Hasegawactal.” | isometic | 0 |DOM = NDOM
I % |DOM = NDOM
High school & college a4 | Al 12) L 120 |DOM = NDOM
baseball pitchers rlink etal. isokdnetic 210 |DOM = NDOM
300 | DOM = NDOM
isometric 0 |[DOM = NDOM
o P— 60 |DOM = NDOM
Normal male isokdnetic 180 |DOM = NDOM
300 | DOM = NDOM
12 |Hasegawaetol.? | isomewic | 0 |DOM = NDOM
DOM: dominant side, NDOM: nondominant side
Table 6. Summary of morphological studies in supraspinatus muscle.
Subject n | Investigator Method | Index | Supraspinatus m.
High school & Amateur | 20 | Katayose et al.9 Us MT DOM > NDOM
baseball players
ot i | 10 [Husesma ool | U8 [N [DoM = NDOW
College baseball pitchers 12 | Hasegawa et al.? MRI |MV DOM = NDOM
 Professional baseball pitchers | 14 | Miniacietal¥ | MRI |MT |DOM — NDOM
Nomal male 9 | Katayose et al. 20 Us MT DOM NDOM
Nomal female | 11 |Katayoseetal.?) | US |MT |DOM = NDOM
Nomaimate |14 | Keayosserat® | i |y Do = NDOW
Nomal male & female 72 | Katayose et al.19 us CSA |DOM > NDOM

MT:muscle thickness, MV:muscle volume, C8A:cross-sectional area
US: ultrasonography method, MRI: magnetic resonance imaging method
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A consideration of reformation of English language teaching
in Faculty of Sports Science

Chiyuki KANAMARU®

Abstract
Numerous studies have shown how extensive speaking has a positive effect on language learning.

How, then can teachers set up an effective program that provides learners with suitable speaking
material? The reformation regarding English communication classes at the Faculty of Sports Science is
an urgent problem. The purpose of this study is to provide accounis of my experiences as a teacher, and

investigate the present situation of English teaching. Students’ perspectives on English are also given.

For teachers who wish to cncourage learning, one important task becomes how to organize and activate

English textbooks so that they are accessible to students.

KEY WORDS : English language, communication, English {eaching
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. Kyoritsu 35(2.33) 23(1.87) ns
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Data show the number that corresponds to each play. Data in the
parentheses show each misplay number / total misplay number.
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ANOVA ns ns n.s n.s

Miss and easy miss data show the number that corresponds to each play. Data in the parentheses show each misplay
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Table 4.

Evaluation of easy miss in each Phase under game.

tesm Kyaoritsu opposing team
convention I I m I I m
2007-Autumn league 8(0.95)  5(0.58) 1(0.08) 000.00) 4(046) 2(0.17)
2008-Spring league %073 H.TH 05T 30027y 4(033) 6(0.43)
2008-Kaneai convention  9(0.83)  4(0.42)  14(1.53) 6(0.58)  4(042) 6{0.38)
ANOVA ns ns ns ns ne ns

Data show the number that corresponds to each play. Data in the
parentheses show each easy misplay number / total easy misplay number.

WZ L THEF—ARR=)V 2B ETHEREDI ¥ —
ATHBEZEATNS. FORD, BEF—ARKZER—
s 58IE S A2ETHREI- MR- 2ET
ZENBHERETAEDORBRERBETHD, BREE
BHTHSEHbNWS. FREFTICBITHEFOERE
TONL—R—ILZ2RICTE &, HEEfThETHY
RFaFF-LRENRBEELDRRETREZT
BT ERTERN. DD, ANAZIZES2EFEF—
LB EMNTHHOBRETIAZBELTLES D
BRETRTTBILNTERVDTHS. T
EREREZEEFNL—R—-VHEBREKTHY, RE
FIZESIZAZLTLEN, HEZRITONZWVWEE
MELRZTENS. Lik->T, #ZHFFNL—
R—=NMDLRNT v T2HEALRE, I ABAMIZ
FoL, HWEBLE2HPTIENTELINERINT S
ZLEMBETHDELATND, FITEAWRIZAS
BENL—R-)Hb 2N LT 229, HaHo
ARV —P—IRIZFHL, F—oaathzfr>Z
EiED T, BTN —R— )L MOFESE 2 EE
L, 48B0F— L0 VOEBENE T2 2EM
&L
EHAOHHO—DRBEFOIARRA —P—3
ANRBBICRIETHEERNTZ L THo. 5
Py hEEby FCBITBIRACTDOWTHEBL 24
B, &%2BLNL—FR -V BEOCETEF—ARITER
REZED N, LML, FEHTNL—
R=IERey FEEEBRIEIMHEF—-LDI ANE
<, v bEEoEBIBEZEBTFNL—F—IEHOI
ANEBNERNIZH -7 ZHIE I A0OEMBERICED
BROEBEBLTVNAZIEERTRRLTVEENA SR
BTHD. RECEZEBRBFNL—R—-NEHEy 25
BLERLK RO —P—I ARDWTHRLZ
BE AERZEZEEREDSShAM. LML, #HFE
Fe DDA —P—I AT DNTHBLUERER, &2n
v FEBHBLERRS =Y PO I A0
HBICHWIERRLE. CORBBERIATERS
&, REBTFNL—R—ILHBO I A BRI BT,

HEF—LDIABEZNEERE, FENEY F2ER
THARMENENIERRLTWS. KRR EET
HEOBRETIE, AFBTNL—F—IE03 2508
BICRIFTRENRENERKRELTEL, R
BETRENMNIHEF—LELEBELTHEDOIARL
U —P—IZADENENDOO, BRICIIFEELR
FahnwItnHshEkol.
AEFROHMD® 5 —D3FZEHTF N L —R—]L i
NHBLE I DORBEBIBIHETOIARUA —
P2 AEMENICRE, BT AZETkD, FE
BFNRL—F—VORREERFNTHETH o=
Lihl, 3D0kRSHOREZToEERE REeto
IARVA—P—2 R CBWTHERREREDShA
Mol gk, 1—P—IARDO2WTHEEEY h21
(B , I (hie) , I (E¥) O3 DODPhaseil
SBLTHE, BFZ2ToNERRERAED SN
ol ZOBENS, FAEBFNL—R—IEHOH
NCHEREAPOIARYA —P—I ROHRIZIX
BoTWREWI ENRHBE N

AR TREAZE TN —FR—I1EOREGHD
FARPA—P—IZARDNT, HEREREL TR
ENEHEEIREEAERM . COBHELTT—
FMBEOEFENBEAELTHTo N5, APROR
BAHIEBIEI ARV =P —I AT DWLTIIERR
MECEBMT U, F—LAFPICI 2 & HNY
ENENERETS /L —RuLl onRZ2T s hi.
FDEINRTL—2EDESTNHETERICLSTE
MERBEIIRT S EREBRBINS LD, Thic
DNTRSERNT2HENRSHS.
EFREIFZB TN L —R—HombEBE L
TEITLE HAFTOIARKS—P—I AICEHL
TedEH, HERINCEERETRAh o bOn, K
HBENRL—R—ViBgE Ly NEHEFEF—LD
IAENE L, KEXRy FRESEBEIEIHETF—
LADIAENDPRWEENS . Eie, TARYT
A —P—I AOAIIHFF AL HBRLTEMo 2.
FRIEMRTIEI ARVAS —P— 3 A L BEUICERAME



46 M OER M

HEnSRah- 8, I AoEsEsdy, RethFEnx
EREETLEEENRBRLZIEDEFELZI OGNS,
ZHEDOWTHSEORNEBETH L.

$EVE

1) 8B &8 (1986) '@ Relationship between
winning or losing and team performance in
volleyball. N —@R—JLBF%. 38: 225-232.

2) TE &7 HE AE B4 Egcooz) ¢
N—F—-N B 2R IFECETLIHE
(2. Nl—f -85 40 815

3) BME OB, ONE O HE B OHES R
B, EE B, XEBE H¥eos b
F— I B Zoff the ball movements@ BRI
BT A NL—R )% 10(1) 113

4) ¥R BME (20058 N —B—NH—AOF—
AHBEMICET AHE -FSOfER e TERAIC &
Sl —. WHEAEAR—VRZEHE. 36(1):
1-10.

5) MR AL, KBETFoos): N —F -5 —
LADF—ANFRECHETEIHR - RBLTF—
LG Ry Ll on T~ BEASAR—Y
BlEEEFZE. 36(2) © 15-25.

6) Jilm 2&f-0eee) : N—B—JO FRIHH
DORRE-FI v IBRTFREE T Oy 2B NEE
Fur & LE#ER - SR PETFHARTHEE
B, 18 275-280.



(FEREH]

FHHII R
AR— 7 EEH T E
No 3 20094E 3 H

BEEABLOBIEFITHI A Y bU—I ORBE BB OH SR

mH BHY, SRR FHUSFY, Bl BEY

Diagnosis and organization of a new network based on the
amendment of the fundamental law of education

Katsuva FURUICHIY , Nazario BUSTOS? , and Ryusaku IJICHI®

Abstract
When we see the recent amendment of the Fundamental Law of Education and related documents,
we cannot but think that a “cooperation system at a full society scale” is proposed. This concept of a

“full-society scale system”, means that a national cooperation network system is needed. But it has not

been organized yet.

In this paper, we discuss some ways for making a diagnosis and make some proposals for the
organization of a network for the development of lifelong learning activities as a new challenge.

KEY WORDS : fundamental law of cducation, full-socicty scale system, diagnosis
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Table 1. Characteristics of the students in department of sports
science in kyushu kyoritsu university.

Total students Athletes Non-athletes Difference
Meanzts.d Meants.d Meants.d ANOVA

Boys

n 155 125 30

Stature cm 172.1 6.7 171.8 * 6.8 173.1 * 6.2 ns
Body mass kg 68.0 +93 67.9 £96 68.6 + 82 ns
Body mass index ~ kg/m® 229 + 2.6 23.0 *26 229 24 ns
Fat mass kg 103 +5.7 100 £5.5 119 + 6.2 ns
Fat-free mass kg 577 62 580 +£6.3 56.6 +5.5 ns
%Fat mass % 147 £55 142 + 5.1 170 + 6.6 ns
Fat mass index kg/m? 35 19 34 +£18 40 +2.1 ns
Fat-free mass index kg/m?> 195 + 1.4 196 +14 189 +13 ns
Triceps-SF mm 10.1 +52 9.6 +438 120 +62 ns
Subscapular-SF mm 124 *69 11.8 + 64 14.8 * 84 ns
Chest cm 90.0 +6.3 90.1 £6.7 89.7 + 44 ns
Upper arm cm 28.1 +27 282 +27 277 26 ns
Thigh cm 548 +£4.0 548 £40 549 =+ 4.1 ns
Calf cm 372 £27 372 +28 36.8 * 2.0 ns
Girls

n 72 61 11

Stature cm 160.1 *+ 5.2 160.7 * 5.1 156.7 + 4.9 ns
Body mass kg 56.8 + 8.9 573 £9.5 53.8 27 ns
Body mass index ~ kg/m®  22.1 £29 22.1 *3.1 219 * 1.3 ns
Fat mass kg 134 £7.0 134 £75 133 +3.0 ns
Fat-free mass kg 434 £49 439 *£50 40.5 + 3.0 ns
%Fat mass % 229 =74 226 £17.7 247 *£50 ns
Fat mass index kg/m’ 52 25 51 £27 54 14 ns
Fat-free mass index kg/m* 169 =+ 1.6 170 = 1.7 165 + 09 ns
Triceps-SF mm 180 +77 17.7 + 8.1 19.5 +44 ns
Subscapular-SF mm 149 +6.6 146 *6.7 16.7 +54 ns
Chest cm 868 5.5 86.8 £ 5.7 87.0 +42 ns
Upper arm cm 258 +33 256 +35 267 £2.0 ns
Thigh cm 545 *5.0 547 +£52 53.1 +3.0 ns
Calf cm 352 =23 353 £23 344 £ 1.6 ns
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Table 2. Descriptive statistics of Skinfolds thickness and Circumference by sport entries.

Triceps-SF  Subscapular-SF Chest Upper arm Thigh Calf
n mm mm cm cm cm cm

Means.d Meandts.d Meants.d Meanzs.d Meands.d Meanzts.d
Boys
Football 21 9.0 £13 105 = 1.4 859 £ 1.1 263 £ 0.5 54.1 0.8 36.8 £ 0.5
Tennis 4 8.1 £29 1.1 £32 86.0 £ 26 264 * 12 53.1 £ 1.9 374 £ 13
Basketball 12 8.1 =18 9.7 £ 1.9 86.7 £ 1.5 26.8 = 0.7 532 % 1.1 36.5 = 0.7
Volleyball 4 124 £29 14.0 =32 98.7 * 2.6 304 £ 12 589 * 1.9 392 £ 13
Futsal 3 8.1 34 115 £3.7 88.1 £ 3,0 259 * 14 524 +22 363 = 14
Rugby 12 137 %17 186 * 1.9 97.7 + 1.5* 304 0.7 587 = 1.1 389 £ 0.7
Kendo 9 109 + 2.0 156 = 2.1 90.5 £ 1.7 206 £ 0.8 549 +13 376 £ 08
Baseball 14 113 £ 1.6 11.0 £ 1.7 934 + 14 29.7 £ 0.6 57.7 £ 1.0 38.0 £ 0.7
Judo 3 103 =34 164 * 3.7 95.8 * 3.0 317 £ 14 542 +22 37.0 £ 14
Junko baseball 5 141 26 127 £ 29 90.7 23 27.0 £ 1.1 559 + 1.7 36.7 £ 1.1
Swimming 6 9.1 £24 119 £26 94,0 £ 2.1 289 £ 1.0 554 = 1.6 372 £ 1.0
Gymnastics 13 79 £ 1.7 9.9 £ 1.9 91.7 £ 1.4 303 0.7 519 + 1.1 37.1 £0.7
Track and field-Sprinter 10 6.0 £ 19 9.0 £ 2.0 856 = 1.6 26.6 * 0.8 543 12 37.1 £ 0.8
Track and field-Ekiden 4 8.1 +29 72 £32 82.6 £ 26 240 £ 12 474 + 1.9* 339 £ 1.3
Track and field-Jumper 5 6.9 £ 2.6 9.0 £29 874 £ 23 26.8 * 1.1 553 1.7 364 * 1.1
Non-athletes 30 120 £11 148 £ 1.2 89.7 £ 0.9 27.7 £ 0.4 54.9 £ 0.7 36.8 £ 0.5
Girls
Football 9 175 £ 2.0 16.1 £ 2.1 86.0 = 1.7 241 08 521 13 356 £ 08
Tennis 3 158 + 3.4 113 £3.7 84.7 £ 30 221 %14 49.1 £22 331 £ 14
Basketball 7 201 £22 128 £ 24 852 £ 20 25.1 0.9 560 * 1.5 354 £ 09
Volleyball 10 153 19 149 + 2.0 88.5 £ 16 258 £ 08 559 + 12 353 £08
Swimming 4 189 £29 157 £32 87.5 £ 26 26.8 + 1.2 564 + 1.9 36.1 =13
Track and field-Sprinter 4 144 £29 9.0 32 84.0 £ 26 250 £ 12 533 £ 1.9 352 13
Track and field-Ekiden 7 144 £22 113 *24 83.7 £ 20 235 £ 09 515 £ 1.5 346 =09
Aerobics 2 179 + 42 122 * 4.6 82.1 3.7 243 £ 1.7 513 £2.7 344 =18
Softball 6 251 %24 173 £ 26 89.0 £ 2.1 28.1 + 1.0 58.0 £ 1.6 350 1.0
Handball 3 168 % 3.4 17.6 3.7 88.4 £ 3.0 26.1 % 1.4 572 22 354 % 14
Judo 4 163 £29 143 +32 873 £ 26 274 * 12 56.0 = 1.9 354 £ 13
Track and field-Throwing 2 24.1 42 289 * 4.6 99.6 + 3.7 340 £ 1.7* 63.1 =27 404 + 1.8
Non-athletes 11 195 = 1.8 167 % 1.9 87.0 £ 16 267 * 0.7 53.1 12 344 + 0.8

t-test: * p<0.05, vs Non-athletes.

Table 3. Descriptive statistics of Stature, Body mass, BMI, FM, FFM, %FM, FMI and FFMI by sport entries.

Stature Body Mass BMI FM FFM %FM FMI FFMI
n cm kg kg/m? kg kg % kg/m? kg/m?

Meanzs.d Meanss.d Meanzs.d Meants.d Means.d Meanzs.d Meants.d Meants.d
Boys
Football 21 1m2 %13 638 = 1.7 21.8 0.5 86 £ 12 552 £1.1 135 £ 1.3 3.0 £ 04 188 £ 03
Tennis 4 1701 £29 64.6 = 3.9 223 * 1.1 86 £28 56.0 £ 26 133 £ 29 30 £ 1.0 193 £ 0.7
Basketball 12 1720 £ 17 649 * 22 22,0 * 0.7 78 £ 16 571 £ 1.5 120 £ 1.7 26 06 193 £ 04
Volleyball 4 1832 £29 84.1 £ 3.9% 25.1 £ 1.1 142 £28 69.9 + 2.6* 16.7 £ 29 42 =10 209 = 0.7
Futsal 3 1722 =34 624 * 45 210 £ 1.3 85 32 539 £ 30 135 £ 34 29 £ 1.1 182 £ 08
Rugby 12 17 %17 79.1 + 2.2* 26.5 * 0.7* 169 * 1.6 622 £ 15 19.7 £ 1.7 57 * 0.6 20.8 * 0.4*
Kendo 9 1687 %20 684 *26 24.0 £ 0.8 11.8 £ 1.9 56.6 * 1.7 16.8 * 2.0 4.1 07 198 04
Baseball 14 1749 + 1.6 73.1 £ 2.1 238 + 06 108 1.5 623 * 14 148 £ 1.6 35 £05 203 £ 04
Judo 31775 £ 34 752 £ 45 238 1.3 13.0 32 622 +3.0 169 * 34 41 £ 1.1 19.7 £ 0.8
Junko baseball 5 1733 26 702 + 3.5 233 £ 1.0 11.9 £ 25 583 +23 168 £ 26 3.9 £ 09 19.4 + 0.6
Swimming 6 1726 £ 24 68.8 £ 3.2 23.0 £ 0.9 99 +23 59.0 + 2.1 14.1 £ 24 33 £08 19.8 0.5
Gymnastics 131669 * 1.6 633 £ 22 22.7 £ 0.6 7.6 £ 1.6 557 £ 14 120 £ 1.6 27 £05 200 04
Track and field-Sprinter 10 1726 * 1.9 65.0 £ 25 21.8 0.7 74 £ 18 576 £ 1.6 114 £ 19 2.5 £ 06 194 £ 04
Track and field-Ekiden 4 1664 £ 29 53.6 £ 39 193 £ 1.1 6.1 £28 474 £26 114 £29 22 1.0 17.1 £ 0.7
Track and field-Jumper 5 1715 £26 650 £ 3.5 221 £ 1.0 76 £25 573 23 11.8 2.6 26 £09 19.5 £ 06
Non-athletes 30 1731 £ 1.1 68.6 = 14 229 £ 04 119 £ 1.0 56.6 £ 0.9 17.0 £ 1.1 40 £ 04 189 * 0.2
Girls
Football 9 1612 20 553 * 2.6 213 038 129 £ 1.9 424 = 1.7 23.1 =20 49 0.7 163 £ 04
Tennis 3 1608 34 503 45 19.6 + 1.3 9.9 *32 40.5 3.0 19.5 £ 34 38 £ 1.1 157 £ 08
Basketball 7 1618 £22 56.8 £ 2.9 21.6 09 134 £ 2.1 435 19 229 22 50 £0.7 16.6 £ 0.5
Volleyball 10 1646 £ 19 589 £ 25 21.8 £0.7 126 £ 1.8 463 = 1.6 213 £ 1.9 47 £0.6 17.1 £ 04
Swimming 4 1575 £29 57.1 £ 3.9 230 * 1.1 13.6 £ 28 435 =26 237 29 55 £ 1.0 17.5 £ 0.7
Track and field-Sprinter 4 1611 £29 55.0 £ 3.9 211 1.1 98 £28 452 * 26 17.5 £ 29 37 £10 174 + 0.7
Track and field-Ekiden 7 1603 22 51.3 £29 19.9 0.9 9.7 £2.1 417 £ 19 18.8 £22 3.7 £ 07 162 + 05
Aerobics 2 1529 £42 482 £ 55 205 £ 1.6 10.1 4.0 38.1 £36 21.1 £ 42 43 * 14 162 £ 09
Softball 6 1579 £ 24 62.0 £32 247 £0.9 194 £23 426 £ 2.1 284 £ 24 76 £ 08 17.1 £ 0.5
Handball 31595 34 583 £ 45 228 1.3 144 £32 440 % 3.0 237 * 34 55 1.1 173 £ 0.8
Judo 4 1579 £29 612 £ 39 24.6 % 1.1 13.1 £2.8 48.1 £26 215 £29 53 £ 1.0 193 + 0.7*
Track and field-Throwing 2 166.8 % 4.2 81.7 £ 5.5% 292 * 1.6* 30.0 + 4.0% 51.6 £ 3.6 345 £ 42 10.6 £ 1.4 18.6 £ 0.9
Non-athletes 111567 + 1.8 53.8 £23 219 * 0.7 133 £ 1.7 405 * 1.5 247 * 1.8 54 * 0.6 16.5 + 04

t-test: * p<0.05, vs Non-athletes.
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Fig.1 Characteristics of the body composition in college athletes.
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Purpose

£

¥
. Estimating body composition is important in assessing the performance potential of athletes. Although there are many
jL M # “" xlﬂ"! methods of estimating body composition, methods for athletes with a wide range of physical characteristics have not yet heen
ra _L % ished ile, ping has been used for the assessment of athietes’ physiques. The purpose of this study was to
KYUSHU KYORITSU UNIVERSITY| | i igate the utility of ping for ing body ition in Japanese college athletes.

T

"

+ 13 Subjects

s Sevenry-three male and thirty-three femate Japanese

¥ college track and field athletes (18-21 yr) participated

' in this study.

. 2) Somatorype

' Somatotype was determined according to the Heata-

Carter anthropometric method (Carter and Heath

1990). Endomorphy (End-S), mesomorpay (Meso-S)

and ectomonply score (Ecto-S), L. three components

of somatntype, wese caleulated from antiropemetric

‘measurements,

g 3) Body composition

saaaaaa T T e Ty N T L Estimating body compasition was made by both

skinfold thickness (SF) methed described by Lobrman

{1986) and bioelectrical impedance (B} using a

generator (TP-202K, Toyo Physical, Fukuoka, Japan)

= — Far mass index (FMI: kgm?) and fat-free mass index
Maia. , (FFMIkgm2), ized fit mass and fat-free mass

SF B SF Bl Ty height, were calculated from body composition that

‘were estimated by SF and BI (FMI-SF, FMI-BI, FFMI-

SF and FEMI-BI), respectively.

B e ] e ] o |—

Somatotype of the college athletes was showm in Fig.

‘ [

ol U6 Ot iwst

E
.

bk

Fig. 1. Somalotype in college athieles

019 NS,

i
a
B
z
m

B =023, peli0s i858, ped 001

1
The relationships berween body compositions and

found and all of three component scores were
significantly predicted for FMI and FFML On the other
hand, Endo-S and Meso-S were good predictar of the
criterion variable for FMI and FFM1 by BI,

Conclusion

It was confirmed that somatotype
was significantly associated with body
compaosition, especially, endomorphy
and mesomorphy score could predict
FMI and FFMI with high precision,
respectively.

These findings in the present study
suggest that anthropometric
somatotype rating would be useful asa
measurs of body compesition in
Japanese college track and field
athletes.

=068, peti 001

§ o & T zach companent of somatotype were shown in Fig, 2
=057, g<0.001 iy =088 g<0.001

g, o e . it ; High ions ahove 0.8 were obtained between

e x = = & owh L R L cach compenent of somatotype and FMI or FEMI in

i bath male and female atiletes s shavwn by rod straight

[ Encomerhy scoe e

7w & & = Multiplc regression analysis depending on the three

e =088, 540 001 088, pD0g1. =082, 940,001 campanents of somatotype for prediction equations of

g p — bady composition were listed in Table 1. The analysis

] i |a ; ; indicated Taat a high accuracy (=0.90-0.99) for

E M =y prediction of bady eompasition estimated by SF was

i d

%

=087, ped 001

Bodyzompositan (Kgm™

~ri bl_‘ﬂ:,.

vt r=08s.peano0t | | . D58, penoot

e Nty o

Dependent variabies Regression equations R Adjusted R? SEE

FMLSF  (Mala) 1387 Endo-8 +0.397 Meso-5 + 022" Eclo-5 - 2.70 088 [ R #onoviodgomani

FMLSF  {Femala) 152" -Endo-S + 0.90" ‘Meso-8 + 0.41 7 -Eclo-8 - 675 099 0.09 038 The sndifes ppcttcd y dpacial s progrn it Ky
FFMLSF  (Male) -0.807-Endo-S + 080" Meso-8- 061" Eclo-§ +17.42 000 082 081

FFMISF  (Female} -063" Endo-S + 054" Meso-5-0.98 ' Ecto-5 + 19.67 086 083 038 ‘Carter, L and Hamh, B, {1990) Samsotyping. - Developeent

{Mala) 0.54% End 0.31 Meso-S + 0.03 Ecio-S + 0.35 073 051 070 ” ,L_"""‘""?;mwmilm
{Female) 19 0.48 Maso-S - 0.35 Eclo-5 - 1.18 094 088 142 S FAL Bpam Sk e,
{Mala} 0.23 Endo-8 ﬁém 43 Ecto-8 + 14.37 087 075 L
{Famale) -0.30 Endo-Sv 0.08* Meﬁ/nﬂ Ecto-§ + 14.10 083 066 L€ | e

sculty of Spors Scieace, Kyushu Kyuritsu University,

3 score, Meso-5: - : score, FMI-SF: Fat mass Index by skinfoid thigknass,
FFMI-SF: Fat-free mass index by skinfold thicknass_ FMI-BI- Fat mass indax by bioelectrical impadance, FEMI-BL: Fat-free mass indax
by biosiectrical mpedance. R: Comelation coefficient, SEE: Standard error of esimate. ' : p<0.05.

Bl RAF—FVET—ar






71

Publication List & Activity Report

B HE

1) BAisE, KEEE (2o0s) (HBHEH (UF
Fi—) BERLBUEAR—VEEELOHH
RESERREDWT., AR—VEEIELEE 2
1-6.

2) WWEE (2008) | AR—VEE BF) THER
O &S b yde—,  (HRTHRER  JL AU I
NFEEeBTH).

3) WWEE (2008 P AR—-VEBETEL N
Al, LTEFETTRARE=R— (@
EMRRTBEERERHNHScH28H).

4) HHEE (2008) F O—F L H LR AEE=
fHa—FhoT— (Her#s BERETTE
HERILHI1E).

5) WWHEE (2008) | AR—-VEH HE) THER
I E—BEH L ide— (Hares . LnENTR
MEEEiIzH10H).

Kiv %

1) RILES, BE4@En, KIS ¥Ee2 HER

B, T AHEER (2008) @ ILRFEE
ABREEE R - BRER sHFAEEY
Pp. 42

2) BILEE, KPS BAER, #4882 (2008):
ERTeEMEE - BETEEE (hEag) - 8
HHEKEEE (BER HERtSE29—1
1 - KEMOBHRAEASE— SHPAEE
B - BRNEES (EE4) Pp 15,

#hER  HORER

1) BANE, MEERCRER, fEE (2008) 1 K¥4&
AP—VETFOEFERETOBAHER AE
KhEg%s BOEASE.

2) Tokui M, Noda K, Nashiba 5, Sogo N, Funatsy
K, Komiva S (2008) Utility of somatotype rat-
ing as a measure of body composition in Japa-
nese college track and field athletes. The 9th
International Congress of Physiclogical Anthro-
pology, pp34-35. Delft, Netherlands,

3) BrEM, GREA MERITAE, RARkEx
(2008) : WREOKEBEIEHE &£, &rER

HREFLOME HEARFREES BoDA=R
JaZ s A, Pp 73 (EEE  ANETRE).

R B
1) BFNE, ERER, KEIRE AHBEEC

bbb 7 ¥ oA o FEES QBB
ST, BEERHESS FlaopEE RS

TE EE

1) THEBME, MEEA (2008) @ B8R L—=
23 (1) 17

2) A RE WFBYE HnhE BAM NLb
ML FEIEE, M (2008) 20075 -0
Bhw FBIE o 7Y —-REHELY 3) 312

3) Takumi Yamamoto, Keita Imada, Jun Muraka-
mi, Hironcbu Shimozono, Koh Sasaki (2008) :
A comparison of the scoring profiles between
before and after the formation of a new league
system of rugby union in Japan : World Con-
grass of Performance Analysis of Sport VIl Book
of Proceeding © 848-883,

4) M AREE, LB FREEME. &5 (2008)
ST~y B 720070 B 5 TFES—
JVBGIRE. HEEEES EsoEREE.

5) FTHEME (2008) @ hy FU—F 3 TE—RF
~OEBOEHE. BRAVF NIV —2T
T+—3 512 B @RRERIST—-NTA)

MNE F—

1) /NEF— (2008) : REREWRRIC BT S 54
BEDNE I, HEREREES SBeEAka
045 pp2s.

2) Tokui M, Noda K, Nashiba S, Soge N, Funatsu
K, Komiva 3 {2008) Utility of somatotvpe rat-
ing as a measure of body composition in Japa-
nese college track and field athletes. The 9th
International Congress of Physiological Anthro-
pology, pp34-35. Delft, Netherlands,



72

ol #BETr

1) Shiraki, K, Sagawa 5, Yamaguchi M, Mohri M,
Claybaugh J R, and Lin Y € (2008): Adrenore-
ceptor sensitivity in humans during saturation
diving at 4 atm abs. Proceedings: Asla-Pacific
Conference of Diving and Under Water Technol-
ogy Conference, 8hi Z et al {eds). Ocean Press,
Beljing, pp70-78.

/e RA

1} Tokui M, Hirakoba K (2008) : Estimation of
oxygen cost of internsl power duving cveling
exercise with changing pedal rate.  Journal of
Physiological Anthropology, 27: 133-138.

2) BHE¥H BREREA. REFKR, EfRhEs
(2008) © FRAEQARREME & ATE, EvEmE
BELOHE. HARFREYS BO6HXS
(AMIEILREE).

3) Tokui M, Noda K, Nashiba S, Sogo N, Funatsu
K, Komiya S {2008): Utility of somatotype rat-
ing as a measure of body composition in Japa-

The 9th
International Congress of Physiclogical Anthro-
pology, pp34-35. Delft, Netherlands.

4) BEEA (2008) : B AR ABMNT—K
Biza O LEHoBRBRombr, hMIRK
A TR

nese college track and field athlstes.

BRI M

1) B#ils, WEs— WEEL (2008) | B
Fies oS BEHEROME. &%)
131-140,

2) E&NiE (2008) MRIZHW-FEREGOH

2: 7-12.

3) FEM EmEA, BN, WEM— D
B (2008 HARL—ZTONCFTLR
RIEECBULIREE, WED ZAGOHHE
AL, AR BEERS: 58-70.

4) B, MERICKES, MWEE (2008) | KL
AP—-VEBFOREREGOBREH . HEEH
e HEsoE A E.

B B
1) Tl (2008) | BWELH R EBEFHOE

BB 88 FXAEERTESFE 2
39-586.

2) HWigth, 7ARX - JSHUS, EEBR, A
AEH FUBE— (2008 A ¥ -NIHRD
HRIZLD [HHTHRTS ] OFRBEER
— i REEEL AHETREBUSEELLO
AMBE— W REAR-VERHAEE
2 :39-47.

3) iR (2008)  SCHIENPERFEEE [FYR
MFIH NALBERE SR RS PY RN
DA VAL & S SR OFE -
OB REE T N, UL K S 2 R v S
RS 5762,

4y HWEBH, FHBERKY, YAMR-F¥UF
(2008) : HBORS 51 7HE - T—-T0
HStoE A THOER —JtAWE [F5 2
T4 Pin/\GE] ORUBREESE— AMIT
FER RS V- E 13 ¢ 37-46.

5) HEH, FHERT, KBRF. JARR T
H U (2008) B TOEBESICETDA
MERBEORE - FHICETAHEE —UDR
WO 0TS L —RREORENS—. M
MWL TFREERZYWRE Y —EEL3 ¢ 37-46.

6) HWEBH (2008) : AR-VHEBOEE LT
TER20EEHSATHSAE FEEEERRR
e (P4 8BH) .

7) HHEE (2008}  TROEESED - ORI

BHATRESETERSBE HEAEBEEHSE
SAMER ERETE28EEOTE ).
8) HTHBE EHEY EfBT XREH

(2008) @ K - FE - gt HHL, THF
THREREFOMIZLASH. HOATLD -
B0 71— h (LOREE2HEEY -

.

9) HWEHE (zoo) [ HE - FE - BROBGHED
ELT—%, ROSNZbO— [MLEEESEY
HEHEEREE (BLUSEEZEE ) .

10) HTEE (2008)  FOEFOBERENEE
Nh—RBEFBITHD, BABEDLNETED
DEDLLS—HABFHEN DEMBEFRE] No.
1620,

10 HHBE (2008) | BEROSRBEBICHOEEY
BEIAMETROTTS. AESHOITARS0E.



73

#HE #

1) B/ Bt (2008) : “The 19th IUHPE World
Conference on Health Promotion and Health
Education " Si#E, JIMEIRKZEIAR—VE
BRI 2 | 63-68.

2) BHAT, THES kBT, LAkRih FH
#t (z008) : [ oZ02Y] CET LB
FRENRE AREE RERE AEREEO
MREEC— FRERN (6) : 438-451.

3) BE M BERA BRRIEAE ERAaXd

(2008)  BRACERMEEL&E, Evis
HimE s OB, BARREFRBEFLBOEARS
(RME ¢ U K8 |

4} Tokui M, Noda K, Nashiba S, Soge N, Funatsu
K. Komiya S (2008) ¢ Utility of somatotvpe
rating as a measure of body composition in
Japanese college track and field athletes. The
8th International Congress of Physiological
Anthropology, pp84-35. Delft, Netherlands.

5) THEEE @rET. xR BFEH OB BT
HE (2008) : TELOEBRHEBRMEFICHT
5 BN KEH5ALEY EssHHERRER
Fo (BAE  BNERAE .

6) Brm B (2o08)  EHROELHETOHRES
BRTORDEI—FELONGE - £FNCER
5— [BBRREBAZREARLFES] @GR
). ERBREETHEESEE - BT ERIH®
.

7) BHE B (2008  ERAROENETOBRRKREE
BTOMOEI—TFELOMSE - FEMGEL

—. [BERNFEREDEFES] @RI .

BHEEETERASETME - MARET TR

o TF

1} Chivuki Kanamara {2008}
abeth Gaskell' s
The Inner Developments of the Herpines in a

g () 4t

A Study of Eliz-
‘Soclal Problem’ Novels:

Century of Social Change.
TS KR,

2) #3TE (2008) X AT NizHIs -
Al CBUERBELETOBRE YrarFusag
ANFLRBE28E  19-38.

3y @hTE (2008 P AFY - xU-OREE
. SUMNFEST R R AR R 13-18.

4) &IFF (2008) : The Cambridge Compan-

ion to Elizabeth Gaskell, F % 245 )L 38E1S
5 1101-104

T Ek

1) Honda A , Sogo N, Nagasawa S, Kato T, Um-
emura Y (2008)
jump-training are preserved after detraining in
voung and adult rats. J Appl Physiol 105(3X:
849-853.

2) Umemura Y , Magasawa S, Sogo N, Honda A

{2008}
preserved after detraining, regardless of estrogen

. Bones benefits gained by

. BEffects of jump raining on bone are

seoretlon state in rats. I Appl Physlol 104(4)
1116-1120.

3) Nagasawa S, Honda A, Sogo N, Umemura Y
(2008) : Effects of low-repetition jump ex-
ercise on osteogenic response in rats, J Bone
Miner. Metab 26(3): 226-230.

4) BN BA, BRE £7 FH EET +W

EA BHE THE (2008):Pyr7bL—
S MHETERERHRRBERLES v b

(SHRSP) OFMIIRIETER PRAZEF
FFEPHEE22: 53-56.

5) +F EKX (2008} : BHBEEZED DO
Ve p P EF-NNVCEY SMRE. BER
X

6) HE OEK AE EET BE 48 B
A (20080 I ENEY MIHELEST
Me—o By FOBEEASIT AR
E4EE BeamBARAENESS

7) Tokul M, Noda K, Nashiba S, Sogo N, Funatsu
K, Komiya $ (2008) © Utility of somatotype rat-
ing as a measure of body composition In Japa-
nese college track and field athlstes., The 9th
International Congress of Physiological Anthro-
pology, pp34-35. Delft, Netherlands.

ME OE—

1) HHEHE— (2008) : 88EHEAR— VIS5 T2
BITE [EESN] CET5REEATE SN
HTAFER—VERETE2: 19 - 31

2y HEE— (2008) : BHMEAR—V 7 375
KORE- FHLOAEE] RETF-T7RLT
—. FHFETKRE - ANMETARE - AL TEE
REEBSE ¥ —HEHE13: 91 - 117,



74

3)

HNEE— (2008) : BEEME AR~V oI T
Bits AR CETAIEANFE -5 7EX b
J—izA52RBHEROEE - HRERSEMD
ELT— B&EAE - A#-VEESEs il
EA£568 - 69.

TR OEE

1) #BRV, FHEEE, AWHH,

23

3)

4)

5)

6)

7)

8)

9)

hNEF—
(2008) : HARANDE G118 OBAHLEEY
OEE. BRSNS 30 1925

FEES, AHEE PEERY BREsE By
Bor, pEmE, - (2008) P BURR®
HATBRACRIROBRINE I RET B8 B
% 23 201-207.

BRI, IR FERES, KMEE (2008) ¢

I AR (6-1188) OSBRI

OxRERERS BEOEHAEFO0J I A rpas
MERY, FEBRES., ARHEY (2008) @ R/t1—
WA (12-1788) DOESHEBERORE. BT
FUNETE R [ — %2 p67.

FRED, TRERE, BXRIEX, FHLE Bm
g, ck— AHEH (2008)  BlgtHO
ASGBERARUROBROSCRETEE 0%
BESRSEHRR.

Salto A, Nakao T, Someyva N, Hamada A, Na-
kasato Y, Tkeda M and Ogaki T{2008) : Effects
of prehydration oo hvdration status during
mountaineering, Bast Asla Sport gnd Exercise

Science Society.

HRRY (2008) @ HF - B - T BORE.

HHREFEFSAR—VEREY V5 - MR
meEs (T4 8.

FRRY (2008) : ARV BT A RERL

BEREFBEAR-VERET A5 MBI
BEs (Tr 4 ER.

MERYE (2008) : AO—&U Sy A-MEF
ECLHEE-. SERTEHBEEEHANIA
32— (1 731 FRFILALD.

e EF

1)

EHET, BHELO (2008) : #HEE A R—ViE
B el L A BEEER—ANEEEE SO

fommsmaRiE] Bnetosoiiars
HLT— JM#ETAREZR—VERARTE
2 :33-37.

2)

3)

FEHETF (2008) - MIMEREROF vy 7 [Z0
—Odw 7| EBEE. Camp Mceting In Ja-
pan2008 WIZEIR&AEFT v 7ol Ty W
212 (1) :14-15,

WHEIE—, fEEET (2008) : MEFy > T
W HE R ORBME I BT M, HAEE
kb aA3Ians—a AFNVESERE—
LEF AR ETOERBEOED ORBNHR-.
ERE19E~2 1 EER2UINE - BRUE (B)

(BEEH - 10300212) FIEERIEHEE

33-38.

4) TERET (2008 @ AR ERGRED X

BB L0 OEEIRNEE . BRERTETEE
ERBERES RFE 7710 ¥ —8E.
(EMEARRTPEAROR).



75

FMIEIE R AR — Y FERPF R ER R U Shi

1 AT AFEAR -V ERFRLEREZDX
R—VFRC BT AMABHORN 2 ELER LT
5,

2 HHIEEEEIEETS.

3 EE
RRER, FERORMBERUVERAOHENO
BolFHIIRS.

4 BERXOBE RBHIIRCEHEETICHL, B

BREHELTT— Rk v —8THERTS.
BRlcHE-TR, YUY EhEER2E
EEHIRETRAZRATRLT 5.

5 BEROGESTELEBASRERZETE, #HH
LERREES OT [FBE] L0»3.) HEE
DEZUDEERTHLLENDD.

6 BYXOHEIDOWTH, EFNBEHEEDLD.

7 FHAERBECERINERI PROFEHEIA
MIEILRBICRIEY 5.

8 HEFHIABFTIEAE, BERErETEACETR
LEEBE LU THEBEET S ZLONEEBLLO
ELTHDES. FF0Rs, EEFFEHSE
BEROBTEERELTHREETH I LOWRELE
THEHTZDHODET S,

9 BIRY

508 EEETS. TRUEABEETHEAE.
PEERERERCBRSICHLADL, HU, 0
SOEBRIFHRBLT S,

10 ZOHLShRioEDEhonh, #E BEE
UHHFICHELAEREEISES BN THET S,

1 RS SBEEIHIIED S

fFc

rOEBIIER18FE12821 B LT T A,
ErkzidEzH 128 T



76

FUHIEIE RS A B — ) E AR 7R B SO B

WeE18fF11H218
A F—w SR o lgany

FUMFIT R AR — VSRS CUT [
EH| 203)) B AFEHEBEECICEEREEOUY
EHER<BATHIEDBRFETLHOTHY, £0
B RUEE TIFREE- TR, COoBEEOED
HEIARLED,

1 HTEEEE1IEEL, EREIHEEEREER
2= (UTF (882 &0d) OBELERRET
CREAINZEDOETS.

2 THREBECEETEIEEI. Bl BER
KRR, BE - PREE, Fa G/ -2
Fin), HERY, EBR 8l R2RU
PREUTOHED &7 5.

1) BEme
(1) #&#
FNEFNOMRERICBIT2HCOWMERE LT
AZTERENA, FRAPACEELELBOD.
(2) TR
A PP UF NSRS UTRELT
NHeO,
(3) SEERNVEFTE
ERFHEHSOFUTPFUFr —ORWNEEER
BROWTEBLEELELO.
(4) W% - wRER
FNEND BB O TR O 728 O /i ISR B
BEOLWTERL, EBLAELO,
() MBmWIR/—FESD)
ENAOEHEOIT, EMROYEISESO
WRET A 77 ERABS RS DN —FEH
ST NEEMERALERLLELO.
(6) HFEME
SERBREESICL D RSN THER U ENET
BEORREHELEDO.
(7} HEERT
RRBED B D RFED S OF RS CTREN OB
HRERIIHFSTIHO.

{8) #r

KETSEBACHNEERLAZD D,

2) " r—aURXtk
BRCDOVWTOESR, SR oRERERICE
T 5.

3 BEESrOVWTH TROBEE LS.

(1) FERiM & BEBITERZEH, BlENMD
9R—VLREERIE L, ROBRICHEIBOET
5.

a ERIA4BREMSSELL, IXOE8Ee
EAVEICITC, EXRL2RT > FREOEES
Bnd T A~ A CHET 5.

b RANERZ E2HETFE BERMRIHVWEH
W, HRABIUAy IR 1 BIHEYTSLES
L, BAPREERE L TEEBEAILS.

(2) BERiciFHE2MAL, B8 FEFLRUVEEOHR
BB EENTERTS. T BEBREELAS
EEEWHRL, TORE BEEE 7rv A&
FRUEFA-INT R AR EETTEST 5.

(3 B EEFRPE (Abstract) & F—T7—
B {(Keyword) #2205, PEIEEHNT &
N ThOHEBENLEL, (-alzffn200~500
ETHERTS. T FRENTI~EE LTS,

{4) FLEHOERE, 88 Wi, A B
£, EE @ AR JBEX@oEEL, NF
HizRHLESERMATL5E48E, 10 2. - 1) 2)
e, (D@, Q@ DEET S,

8) BXPTHANBREERLARSE XBEOEHER
EEAOLEET, RBONBEREIREATLESEH
W5 34D EOHEFORESR, (hl, [56] let
all ZHNS.

@) MAEBY I LT -Kawasaki 5Vl LT
Komiva et al”

{6) EFLI, BEIZLUTHCTERL, FBIlreg 1,
Table 1 &9%, Ek, $2UTEN IR,
1FL1EDEL, AXOEAREBATIETELE
THET 5.

(7) BRHEFOEZWMEaERd0&ET 5.



77

(8) FFZEZHIR - BRENELTIH0WAE, 7
F-BHEHEENIDWTRE, E5AHEETS.

(8) BIANEIL FhoBHEBECZES Rhy3)
EAUEFELIEBLIWTEEEZTEAL, BRE
FRTHEEESTEHET 5. B8, RITTET),
Ho aRURMIBEA LTS, b, BHEEATL
EXEERENHBEHEREZEVS O LY
5.

a MEISHIHTLIEG
EEZHRFBFOBSI2, YTEY. 2B
REED (MERGE)  REE BN,
BRIBRERTHEFIESHEBRORBIE
¥ BB R
#h
1) BREEA EARBET (2005)  HHBHE OB
WAHE - EERBLUVBIEOHN—. AMEF -
AR—URHE, 19 (2) :1-10.
2} Sagawa Sueko, Katsuya Yamauchi, Yuka
Tsutsul, Yutaks Endo, Kelzo Shiraki {2005)
: AVP Response to LBNP Is Attenuated in a
Hyperbaric Environment. Aviat Space Environ
Med 76(8) : 788 - 743.
b Hirmx,hSIHETIES
BlEHoEZHIE. 1HOSOEEREp., (U
NEOpDBIZEUFE) , HEA-Y0LER
pp N FEOppDEICE U A B, BIHSTRAE
ETERVEERBA—DEEPs. (KPP
EANFOpORIZEUA R LLUTRET S,
o FE
FEE (HERTTE) 84 HEROGERE
&), RiTH, BiTH BOIOBRSE), BE-BH.

(#1)

1) E8%, Hiikd (2005 BB EIRTIHBLE
BEE. AR ®3, p.180.

2) Loring B. Rowell {1993) ! HUMAN
CARDIOVASCULAR CONTROL. Oxford
University Press, New York, p.28.

BEEs (HERTE  B2E BEELAG .
FE. BTH, B BRLOBSE) , BE-E
E

(B0

1) BBfE (1003)  RREBECBITLHEELE

By, AMARZERREEEY—E). BRLEE

DR, REEHRE pp.30-31

2) Willlams C {1994) ! Diet and sports
petformance, In Harrles M, Williams C, Stanish
WD, Micheli LY {eds), Oxford texthock of sports
medicine. Oxford University Press, Oxford,
pp65-82

@ WWHSB

f1Z S FEEG @REL) (WERTE) B4,
B, WH-RE. (EES G0 EE
%, BEE. RBRTHO.

D
1y P2 AF ~wia, AF4—-T0B N\
ADET 4V B, FqgBg G OI-7 AARE
UNEF—EFR) (2001) - FEHRHROER S
JRA. REBMHEE, pp.146—pp.148.

{Alex F. Roche, Steven B. Heymsfield,
Timothy G. Lohman {1996) @ HUMAN BODY
COMPOSITION, Humean Kinetics Publishers,
Ine., Quebec.)

) FEHERSETEEDL A4HoHEAN ¥
HoORCEHBOEER 8 FE4 ERREHE
FRoF S GIAXREEY , Hoid, £
DR, BIRDFEREEEATS.

) FAREBOROWEE, FEL-TiITbh &
RFELOBELLHENCEAZTNERS A,
BEROBREZEHRERSAMMID. RELLSRE

REROBETRA LD
Al
YRE194F11 8228 —EBNE



m & ® &

AR—VEHEFREEIBEBETLET. FERELIEZSUDEEFRCICMA, £8
AGETSY, B - TR, BAHMERES B L UAR - VEEE B OGS | FEOEEERD
—5 5 T, ORI publication Hst & activity report 28R L L% EBEL0ELS

FEREARL, FINEORBZEINVEVEETWET.
(58

#= N BT (EBR
w om B
&£ 4 T =
s8N 3

WER214E38300 A
21438318 BT

®rE O H O OH &

WmRE & I BRT

FATHT NI RBEAR—VER
T807-8585 L MMNHABHERBRA > E1-8
HEE  093-693-3060 (EMER)

HIRFR ARt F 0 B R




