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Measurement of barbell lifting capacity and making strength
standards in judo players
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Abstract

The putpose of this study was to make strength standards for each weight category through the test which appropriately
grasped the effectiveness of the resistance training in judo players. We measured 1RM of the general exercises by barbeli lifting
in order to make the evaluation table. The subjects were 161 collegiate judo players who had been working out constantly
year-round. We measured bench press, squat, and power clean with a barbell, and the following results were cbrained.

1) Measurement of bench press, squat, and power clean showed the significant positive correlation between 1RM and
weight (p <0.01). On the other hand, the significant negative correlation was found berween 1RM weight ratio and weight (p
<0.01).

2) As to 1RM weighe ratio of each training, Low tendency was seen compared with under 100kg category in over 100kg
category.

3) As to 1RM measurement values for each category, parallel normal distribution was discovered in all the trainings,
therefore, it made possible to make up the strength standards for every category based on mean score and standard deviation.

This study showed that 1RM of bench press, squat, and power clean was the efficient and casy=to use test to evaluate the
effectiveness of the resistance training in experienced men’s collegiate judo players. Thus, the results indicated that muscular
strength could be evaluated objectively by the strength standards table which was made in this study.

(Tokai J. Sports Med. Sci. No.15, 7-17, 2003)
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Table 1 Physical characteristics of the subjects

Btk AB () | B8 (em) | IR (kg) [{ERRIEE (%)
- 60kg 22 165.1£3.6 | 627227 | 9.26%1.6
~ 66kg 20 167.0£3.7 | 69.7£1.7 | 100+14
~73kg 26 172135 | 74520 [ 117214
~81kg 27 175337 | 823222 | 135220
- 90kg 22 176.8+6,1 | 88136 | 16=13
- 100kg 23 178.3£4.6 | 97.3£5.0 | 17.5£3.0
+ 100kg 21 181.7+4.1 [1195+13.1| 20.6+3.0
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F2ZRUR 1~ 312, BURERNONRYF7L
A AZ2Ty b, K$T—=2 Y=V D1RM R,
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Table 2 1RM of Bench Press, Squat, and Power Clean

B Ry+7VR A272 b NG=oY)—
IRM(kg) | IRM/ 4k | IRM(kg) | IRM/ $KIK | IRM(kg) | IRM/ KR
60kg £ | 96,0+ 57 | 1.53+0.10 | 1289170 | 2.00+026 | 70.8x 7.8 | 1.14+0.14
66kg & | 108.3+£18.2 [ 156+0.26 | 1354+176| 194+025 | 783x104 | 1.12+0.14
73kg &% | 108.0£16.8 | 1.45+0.23 {1335+180| 1.79+023 | 77.8x135 | 1.04+0.18
8lkg #% | 118.7£16.5 | 1.44+0.20 | 14332238 1.77+0.25 | 89.3x 87 | 1.08+0.12
90kg A% | 119.6+16.2 | 1.36+0,17 [ 156.3+281 | 1.77+0.31 | 885+13.6 | 1.00+0.16
100kg #% | 119.7+17.3 | 1.2220.15 | 160.0+30.9 [ 1622029 | 86.3x11.1 | 0.88+0.10
100kg ##% | 136.7+23.7 | 1.14+0.22 [ 184.0+373| 151029 | 945+154 | 0.80+0.14
#£3 1 RM URMORSRDE
Table 3 Differences of 1RM in each categories
RyFTLR
60kg #% 66kg &% 73kg & 8lkg # S0kg & | 100kg &% | 100kg B
60keg B * * %k * %k % % * %k * %k
66kg & N.S. N.S. N.S. N.S. * ¥
73kg & * * * * k
81kg 4% N.S. N.S. *
90kg #& N.S. *
100kg &% *
100kg A%
A27v b
60kg &% 66kg & 73kg & 81kg i S0kg & | 100kg & |100kg i
60kg % N.S. N.S. N.S. * * ok * %
66kg & N.S. N.S. * * * *
73kg & N.S. * % * % * %
8lkg & N.S. N.S. * %
90kg & N.S. *
100kg #& N.S.
100kg iR
NP—y Y-z
60kg & 66kg &% 73kg #% 81kg % 90kg A& 100ke & | 100kg %K
60kg 4B N.S. N.S. * % * %k * %k * %k
66kg # N.S. * % * N.S. * ¥
73kg &% * *k * N.S. * k
8lkg & NS. N.S. N.S.
90kg & N.S. N.S.
100kg & N.S.
100kg &%
* :p <005 % % :p <001
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Fig. 1 1RM and 1RM/body weight of Bench Press in each
weight category
kg
220 25
200
180
160
140 1.5
120 3
100 |
60 66 73 81 90 10010048 60 66 73 81 90 10010043
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Fig.2 1RM and 1RM/body weight of Squat in each weight
category
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L R OB HE (P IX. 60kg & A%1.53 + 0.10kg,
66kg #H1.56 = 0.26, 73kg HH11.45+0.23, 8lkg
| A1.44 £0.20, 90kg M A*1.36 =0.17, 100kg &
H1.22+0.15. 100kg M#EA*1.14x022THH . &K
VWIERIE Wi R RS AR A SN,

B4R YFTVLAIRM RUIRYF 7L A1
RM o4t s, ikOMFBEERLI, XY F7
LA 1RM EHRE L DOMIZIE, r =054 HER
EofiMErZD 5hi: (p<00), —Kk, X
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= - 05720 E L AOHMMEAIZD 6 h: (p
<0.01),

kg
1.5

[4]
n 1.3
90| 1.1
0.9

70
0.7

50

il & A 0.5LE o U
60 66 73 81 50 1001004 60 66 73 81 901001004
3 EERDIST—o2U—201RM & 1RM ik
Fig. 3 1RM and 1RAM/Mbody weight of Power Clean in each
weight category
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Fig. 4 Relationship between body weight and bench press 1RM, and between body weight

and bench press 1RM/Dbody weight

11



ARG - BEATW - ARE B T RE - PR - ARRE - 2 R

o ¥~ =000771x +2428

240 y =0966x +66.19
r=0597 . °
200F
=
-4
-~ 160}
N
o
™
X120}
80 i

80 100 120 140 160
th W (kg

40 60

241 r=-0456
L £ p<00l
v
£
S
-
-4
L
N
o
RN
X
s
08 M N M i i J
0 60 100 120 140 160
# W (kg)

5 R0y MIRMRUZRI7w b1 RM ikt & RO
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BRRIIBIT BT —=2) =D 1RM OFH
fli R OB R 21k, 60kg & AT70.8+7.8kg. 66kg
#A178.3 £ 10.dkg, 73kg #A77.8+13.5kg. 8lkg
% A%89.3+ 8.7kg. 90kg M H88.5+13.6, 100kg &
#%86.3+11.1kg, 100kg MM A%945+ 154kg TH
h. KRR LR Ry @A s i,
ZRBROTHMIC OV THE L 78R, 60kg &
& 81kg ~100kg M #%. 66kg # & 81kg ~90kg 4%
% F100kg B #&. 73kg #& & 81kg ~90kg & K U
100kg H#k & OMICHKRT LA ZENBD Sz,

BRERIZBII AT -2 ) — D1 RM ikt
DMK B %13, 60kg &AH%1.14 £0.14g.
66kg HAT1.12+0.14, 73kg & A%1.04+0.18, 8lkg
HAH1.08+£0.12, 90kg #&A1.00+0.16, 100kg &%
#%0.88£0.10. 100kg ®#HA0.80+0.14TH Yy, i
VERIE LW RS EA AR SN,

R6ic/87—20—=2Y1RM RV /87— 1) —
Y IRM Ot L RIRDOMHBER LIz, /87—
21 —2 1RM il DMIZIE, r =0468D47
TRIEOfMMAEsRD SR (p<0.01), —K.
N7 =21 =2 1RM it & il E o iziE,

F4 NUFTUVRAOBSESFEER
Table 4 Strength standards of 1RM litting capacity in the bench press
1 2 3 4 5
771 KoTwd |#%%->Tw3 i gl RRENTVAH| BhTwd
Very poor Poor Average Good Very Good
60kg =85.0 87.5-90.0 92.5-97.5 1000 -105.0 2 107.5
66kg &% =875 90,0—97.5 100.0-115.0 117.5-125.0 = 1275
73kg 90,0 92.5-100.0 102.5-117.5 120.0-127.5 = 130.0
81lkg & =925 95.0-105.0 105.0-120.0 122,5-132.5 2 135.0
90kg % =95.0 97.5—107.5 110.0~122.5 125.0 - 135.0 = 137.5
100kg & =975 100.0-110.0 1125-125,0 125.5-137.5 = 1400
100kg % =100.0 102.5 - 120.0 122.5 - 145.0 147.5 - 165.0 = 167.5

#®&5 RU0v rORERFIERER

Table 5 Strength standards of 1RM lifting capacity in the squat

1 2 3 4 5
[ HoTD |28 FoTw:d fighl R THE| EhTWws
Very poor Poor Average Good Very Good
60kg A% =102.5 105.0-1175 120.0 - 135.0 137.5—152,5 = 155.0
66kg & 1075 110.0-122.5 125.0 - 1425 145.0-157.5 = 160.0
73kg #& =110.0 112.5-125.0 127.5-145.0 147.5-160.0 = 162.5
8lkg & =1125 115.0-127.5 130.0-150.0 152.5-165.0 = 1675
90kg & =115,0 117.5-1325 135.0-165.0 167.5 - 185.0 = 187.5
100kg & =1175 120.0 - 140.0 1425-1725 180.0-200.0 = 202.5
100kg 8 %1275 130.0 - 165.0 167.5 ~ 200.0 202.5—235.0 = 237.5

®RE NNO—0U—VORSRRIERER

Table 6 Strength standards of 1RM lifting capacity in the power clean

1 2 3 4 5
751 FoTwd [ F-TvE Hili PRERTWE| BhTwd
Very poor Poor Average Good Very Good
60kg & =575 60,0 —65.0 67.5-725 75.0-80.0 = 825
66kg A& =60.0 62.5-70.0 725-825 85.0—-925 = 95.0
73kg & =62.5 65.0~72.5 75.0 - 85.0 87.5-95.0 = 975
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Study of Prediction and Response Characteristics in Racing driver

Kazuma SERIZAWA and Yoshimasa HAYASHI

O 0 o o ) 0 O

Abstract

Experimental study was conducted with regard to a nature essential to maneuver a racing car.Prediction of a condition
resulted by speed change and influence of physical stress to motion characteristics were analyzed through a simulative
experiment. In comparison with general student subjects, racing drivers showed extremely precise prediction of a small ball
moving time for a certain distance when the ball was put in a tube and moved with changing speed. And also the drivers were
able to deal exactly with change of the speed.

This ability corresponds to the function to keep an optimum cornering speed brought by break applying point that is
reflexively decided along with a change of entering speed to a corner. The study of response time to the command information
and of operating accuracy, resulted that racing drivers showed quick response in short time and overwhelmingly exact
mancuver as compared to general student subjects. And it was found that physical stress by slight fatigue improved response.
It is understood that this phenomena corresponds to the concentration heightening during close battle with other drivers in a
race. (Tokai ). Sports Med. Sci. No.15, 18-25, 2003)
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The study on the body composition of women students Judo players and Kendo players
—the comparison between Judo players and Kendo players—

Tetsuya ONDA, Seiji ARUGA, Yutaka NAKAMURA, Tamotsu TERAQ,
TetsuoYOSHIMURA, Mayumi OTSUKA and Hideo MATSUMOTO
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Abstract

This study will acempt to analyze the body composition of the differences between judo players and kendo players.

Thirty-four female University Judo club members and twenty—four female University Kendo club members were
participated in this study. The following measurements were used the Hologic QDR-4500 such as body weight, body muscle
volume, body fat volume, body bone volume in each body parts (Head, R-arm, L-arm, Trunk, R-leg, L-leg, Totals). The
results showed were as follows;

Judo players were shown higher percentage of total volume in Right & Left arms compare to Kendo players, because it was
caused of their muscle volume and their bone volume. Kendo players were higher percentage of fat volume in the Trunk than
Judo players. Kendo players were also shown higher percentage of their bone volume in Left-leg and Head. These differences
were caused of specific characterize both in Judo and Kendo. (Tokai J. Sports Med. Sci. No.15, 26-31, 2003)
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K2BFAGEF L AERFORE - BRI - I
Wilt - itk L RSB AL L
Twa, ML TREERFTRTOMHIC
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Thotse MARICMLTH HRERKIC. 24K
U RTOBIC B TERERFOAFMIMET
IO RERMiERLTWA, EHEFEICBTLY
k4 ikl it (345948.1g (+£4802.9) TdH -7
DOzx L, RIRRT1342411.0g (£4516.6) TH
ol Tl BUTLOEOEIIIBVTHER
oMtz ke, ATH. ETFB, 858, 4
L. A LB, FaliaticBL Tid, i
B, WIZRIGLEFOHPTHEEFEL D KE
gL, GheEoliRclka)Eg s
14441.2g (*4615.3) CHHEFIX12537.0g (=
3129.1) Tdh ol BT EITBIT MM,
A E AR, AT, AT, B8, &L,

) AENREOSELER
Table. 1 The physical characteristics of subjects
N i S cm 1T kg ik
£l 34 20.40%1.30 161.3 £ 6.30 61.0427.18 2054+ 4.4
i 5D 24 19.54+1.02 160.0 £5.09 59,04 £ 8.62 239843
R2 SAEBEAICBITSHR (8)
Table. 2 The volume (weight, muscle, fat and bone) of each body parts (g)
L-arm R-arm Trunk L-leg R-leg Head Totals
T Afidn | 3698.0 £ 489.3 | 3864.7 = 536.8 | 27781.8 = 3385.4 [ 10498.3 £ 1477.1 10744.4 £ 1570.2| 4457.0+386.9 [61044.0 £ 7182.9
Gt g | 3147.32515.5 [ 3380.2 2 490.5 | 27324.4 + 4309.3|10312,0 2 1679.1 | 10560.7 + 1634.9] 4314.2+312.7 [ 59038.6 + §616.4
MR Foitio® | 2725.5+ 381.4 | 2858.5 = 380.9 [ 22378.2 + 2279.4| 7407.2+954.] | 7555.6+985.3 3032.2+268.4 | 45948.1 + 1802.9
! Gt a8 | 2145.4 = 273.6 | 2395.9 £ 244.3 [ 20939,1 £ 2385.4 | 6853.9+883.4 | 71185x853.7 2958.2 +212.9 142411.0 £ 4516.6
BRIt Aitish | 784.3x212.1| 8129+228.5| 4654.6x1531.0| 2654.7+674,1 | 2754.8+7215 875.7x77.5 |12537.0+3128.1
g GTieE | 855.9+326.6| 833.8+301.6( 5789.6+2396.9| 3057.6:870.5 | 3047.7+885.7 | 856.6+62.7 |14441.2+4615.3
it Filidp | 182.2x248 | 191.5+27.1 | 747.6x89.8 4459529 451.5+537 | 5185x66.3 | 2567.2+250.9
! RGAR | 146.0% 184 150.5+17.8 595.7281.3 4005 56.3 39452547 499.2+59.1 2186.5 £ 244.6
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Table. 3 The percentage of volume {weight, muscle, fat and bone) in each body parts

L-arm R-arm Trunk L-leg R-leg Head
it Filitg | 6.1% 0.6 | 6.3% 05 | 455% 1.7 [ 17.2% 208 | 17.6% £09 | 7.3% £ 0.6
RIHFR | 53% £04 | 5.7% 203 [46.3% 214 [ 17.5% 206 [ 17.9% 0.7 | 7.3% 07
P FHHE | 5.9% 06 | 6.2% 205 | 487% 1.3 ] 16.1% 0.7 | 164% 09 | 6.6% 05
QIR | 5.1% £04 | 57% +03 | 49.4% 1.4 | 16.1% 0.7 | 16.8% 0.7 | 7.0% 05
B FfifE | 6.3% £0.8 | 65% +0.7 | 36.6% 4.6 | 21.3% 2.0 | 22.0% £2.1 | 7.4% =1.7
YA | 5.9% 209 | 57% 08 [ 39.3% £50 [ 21.4% £2.1 | 21.4% £23 | 64% 15
P Flil® | 71% 207 | 75% 208 | 20.1% 219 | 17.4% =08 | 17.6% 09 | 21.4% =1.7
S | 6.7% £05 | 6.9% 04 | 27.2% £1.4 [ 183% 1.0 | 18.0% £1.0 | 229% = 1.7
£R4 SEBUOEISICHII DRHNZOER
Table. 4 The significant differences between Judo players and Kendo players
L-arm R-arm Trunk L-leg R-leg Head
LR | ;
{ sk | kb
TR o
Feiliig ] ’
i v e sk ] ok
WNR e * . -
Fti i
* % . *
Bl Rt ST *
Feili 8
: a8 | k% k% e *
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The Effect of Walking Exercise in Hypobaric and normobaric Environments for
Weight Reduction in Obese Adults

‘Tamotsu TERAO, Ichiro KWAHIRA, Chiaki MIYAKAWA, Tetsuya ONDA,
Yutaka NAKAMURA, Nobutaka MITA, Yoshitaka YAMANAM]I and Masaru SAITO

Abstract

The purpose of this study was to clucidate the effect of walking exercise basedon the lactate threshold (LT) in hypobaric
and normobaric environments for body weight reduction in obese adults. For 3 days/week for 4 weeks of walking cxercise,
an experimental group (EG) of obese adults walked 1 day under hypobaric environment (1500m) and the remaining 2 days
under normobaric environment. A control group (CG) of obese adults exercised under a normobaric environment for 3
days/week. All the subjects walked for 60 minutes on a treadmill. Before and after the training in EG and CG, the following
parameters were measured ;body weight (BW), % body fat and resting metabolic race (RMR) at 08:30-09:00 a.m.. BW
and % body fat in EG and CG did not deffer berween before and after 4 weeks. RMR was also not significantly different.
However, the different magnitudes of the mean values between before and after 4 weeks in EG tended to be greater than that
in CG. Energy obtained from lipids was determined based on the respiratory quotient at rest in EG, which was tended 1o have
increased after the training. The improvement of obesity in EG may be more clearly induced te continue over a longer period
of time than normobaric environment alone in CG. These results indicate that walking exercise based on the LT in hypobaric
and normobaric environments may be a useful method for body weight reduction and exercise treatment for obesity.

(Tokai J. Sports Med. Sci. No.15, 32-38, 2003)
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Ulnocarpal pain of the wrist joint in tennis player

Yutaka NAKAMURA, Kei ASOU, Seiji ARUGA, Tetsuya ONDA and Tamotsu TERAO

0 0 ) ) V) ) V) O )

Abstract

Clinical progress of the tennis players who complained of the ulnocarpal pain of a wrist joint are reported. As for the wrist
joint disorder in tennis players TFCC injury, the tenosynovitis of ECU, ulnocarpal abutment syndrome ctc. are occurred.
Although it was thought with these disorder that there was litde which shows accumulation of RI on bone scintigram,
accumulation was rather looked at by this tennis player from the lunare bone with bene scan at the circumference of pisiform
bone. Therefore, thesc tennis players were able to consider participation of condition called the periostitis of the circumference
of pisiform bone, a fatigue fractue, Enthesis, or Enthesopathy from the part of tenderness and findings of bone scintigram
of a wrist joint. Although ulnocarpal pain of wrist has been improved by restriction of sport activity and the conservative
treatment, the discase term was considered that are long and future measure is required.

(Tokai J. Sports Med. Sci. No.15, 39-44, 2003)
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Table. 1 Clinical examination
i1 24i% 2258
pliEEcolm| 6A i 129 1
PR R, T4 A 40 76 TSR
IESTEENE RGT-BUE REFHES

REFHIT0E
5 0.8: 1 mm plus variance | null variance
MRI TFCC SR HUR | IER
HAFA R R RI #4it
WARSE D S A 91t iR

i)

1 X IRIREE
ETT ulnar variance 3 1 mm JS5X%ERY,
Fig. 1 Plane X-rays examination
Ulnar variance shows 1mm plus from X-ray film
measurement.

ZRTHOIERSh LV, URD] DRA%ZRT D
DIz . BITORFYH (sigmoid notch) Dif%
SN HIE AR NOTE EA RGN € - Fi i LI P @ o2 b 223
ulnar plus variance %773 % Ok 1 5 Tt null
variance Th o, TORERFLVIDTIILL
ImmTHad (A1),

MRIFF L g dE SE i & Y @&l o Ti
o N i (%, AR O TIEGHE RS X O T2
Mi{%, GEEZ L 2 T2MiiMmifg kgL LA
(I 2)s Gradient echo #:42T 1412 TFCC I
—H L TR HRD SN BTHTHY.
TFCC O ¥ A % meniscus homologue ¥
AN LM 2 3 oF (A

2 MRURT
TFCC ICHMBSHENGD. HEHEDND,
Fig. 2 MRI examination
A high signal area is seen in TFCC image and damage
is suspected

®3 {|IFISL
GREHDSTHRFICHMIT RIDERIRSND,

Fig. 3 Bone Scintigram
Accumulation of R! has been seen to hamate bone
from pisiform bone
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R LOHWBANGTEEEL ORI,

5. EEAREEA

SEID 2% EDRERIMEDBEREIX R,
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OBMEIEL., 3 HIZ 1 BOMFREL L,
2 A AH%ISIZ VAS 1210006 3 N ML,
HAXY YORBBRELRELARIL. 7THHO

BETREBBL 22BOL v A ¥ 7Oidi/h
ROV Y RAOATIHANOBEE %= PIL 7,
VAS 131006 1 N34 L,
ol

7Th Bz TRt

AR—YBREIZE SRS E/IBRIMEOKTGD
2k, FABEFEOLHIIIIT Y FT—2ick
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HFMIMORMEIZ L 2 REMDH Y, HXKHISTTD
nTwb TFCC R R ECU DB s R B 2212
2T, EMBURERA Xy VHTR»S S DIEMIC
Rons &) LB REREIF TR S S
{213 Enthesis ***' @ & 9 LB 0 RIEMEMW
ZHME5TrL8bh3 (H4),
SEDEFIETOF = A BT TH L HEBH
ERTHERT MDD, FUBRWMBOMN
EEERHRMBIHITATL H 5 RFTRMAIIC L
570y 7 EIRTI I LNTEY. 20l
EBHET) L HETHE, LALIAFY
v DFR5 O HMEER DU T R 5 o h
SMWOFMIMRMEEGE L L TAB L, Rt
RE LITIEMRE (UCAS) %Y TR OR
L LTIRARGFEMNZWEEZI SRS,
IEMBBLEFAF Y YT REZGHOETHRILT
Abdl, FERABFOFYUHRWBORRMEE LT
EkHhHFbLNTE 2 TFCC il ECU DB
PHEBRE, ECUDRE RS 6ITIIRFRE LY
FERRL L L3P LRL 2WBEOMENELHN
P2t FRMh D REMOKRBTRITRAF v >
THBERT Z 13 % (. UCAS 22z {ftv7:
& LTHE5ENDEFD ulnar variance Tid plus %

synovial brusa

ligament

NAM| fibrocartilage

) mineralized
Y fibrocartilage

4 Enthesis QHINE (I 3 KOHE)
Fig. 4 Schematic illustration of Enthesis
(it changes from reference 3)
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ALt AT, FOBRE I Imm TRKELE
WwWHDTHb, LA L variance  null Tdh > T
LRI A K-y CTRUBIIARTZZT TR
i UCAS D#EiRAMBLT B v bhTna s

% 7:De Smet”’ 512 X 5 & B4 @ sigmoid
notch DHARA R R R % L OH R BERME D
RGeS BT % L LT sigmoid notch D
HHLTWAEN, 024D XBTIIHEESIAN
DEEATTH N T WD positive type 122 . HD
KR MR & B BR W % & O ERIZD
LALEREEVWEEZOLND,

SEIOH R F v I & B RERAE ARG
EHERA. fisiricB L REHICAGR, &
DS ERRMTRE GRS ARG ICEIELESH
4 (pisohamate ligament) & & UG F-§iii
(pisometacarpal ligament) %+ L TH#ARB LU
585 hPAHT ISR T 5 & v ) EIFRAE %
#Z4rbe b Lt L A EEOHRE 2 Enthesis
LEDME L HHRET IR HIEEZD
Nz, GHREMTMHORBIEMAIER IS
CRNAROI LA S HVEE (over use) DR
EWhAHH, BHVEENES5 v b 7—27HEK
RIS AL ELOND, BRFEX
B+ Ale s RIFHURmGR. SEREW. &
By, AR T, AMESERS. (B 3.

hammock structure

ulnar collateral
ligament

disc proper

triangular ligament

ulna

®5 TFCCOBIE (XAk9 &D3SIR)
Fig. 5 Schematic illustration of TFCC
(it quotes from reference 9)

TFCC & &'AM4¥ 5 L idibhTwa®,

SN 5O TFCC DRIZ 2V TIPH® &
MM HERTFoTWwA (RIS5), FNIZL S
b #ifLix disc proper (TFC) & FIBH® 875 Bt
7% - meniscus homologue + R4 HIR¥I5. R4y
EMPHECHRENLIN N By 7RISR 2L, A
X R4 /AE & D kG L TR R AT YK (sigmoid
notch) (Z#FIL 2 MBI HAAAE L. RIUSA
BRI AD D . FOIFEIEREMBS DM &
bdh b, ECUDKKIKE ZOHEMO BT
5 VIR MR AT ET B W, Lt T
chonld6# 2 Nid TFCC & ECU I3%#
AL TE Y., & 612 TFCC i R FE B i
PEBHTHERTOXRFOWMELH Y, FH - F
BOMHICMELBENDHL, CHOIEIHT=
ABPFIZBVTREIEENE Sy Yy b T7—2A
F R 0 LFEER O BUNMIUE £ 5 L BEHI D 4T
ArEZOLHND,

S0 2 AT = B TIMHOBIH & A%
LIRS L ORIFMEC TR E o,
BEBKTRETH-2 (W6), LA LMIEHMIC
REDS 1EE V) RERERAORT L I2RY
M SN BT R TS HRICH iRk
FOMBENVLETCHLLEZOND™ Y,

[ LT T e

b. {IIBEF (7 HRHK)
At the time of a return to
sports activity (seven months
after)

a. Mk
At the time of the first
medical examination

6 BIUFISA
MEF KD 7 HBOHHT. RIBBIORPHRSND,
Fig. 6 Bone Scintigram
At the time of seven months, reduction of Rl accumulation
is seen from the time of the first medical examination

43



WH 8- g B AR - BTl - FR %

1. 72 ABFCR S A FER U OHHG I
DVT, BEREREHE T E L L IEmMR
BB 2 XM ER 275 720

2. BAF X YERETFUMR MBI RI DYkt
DO, PBRIREIE ARBTHE S b TR
. AT BEREHEICA SR,

3. JETBALRAT A ¥ v VTR X b it i
R I EIT BRI & 51213 Enthesis D & 5 %
B AT RO RIES WH5-T 5 L Wb/,

4. FEMAERIBB OB R EREIC X 2 M40
thi EORAGETEESE S R, BB
PURETIH o 7o

BE 3
1) R HRne | SRR R NI - ROUFARBR S 03
5 RAT s, WSLEL Vol 19, No. 7, 58-65,
2000.

2) LPMER  FEoRMEEBM, &5, Y2
R, 102-104, 1986,

3) BEF¥EBE 5 | Enthesopathy D82S X Wi {Q 5 HT,
BRIR 2 K — v K%, Vol. 17, No. 4, 399-403, 2000,

a4

4) Niepel, G. A. et al.: Enthesopathy. Clin. Rheum.
Dis. 5. 857-872, 1979.

5) Resnick, D. et al.: Entheses and enthesopathy,
radiology, 146; 1-91983,

6) B4R S @ Ulnocarpal Abutment Syndrome,
BigEst, 34%, 74, 857-863, 1999.

7) Labosky D, et al.: Oblique ulnar shortening
osteotomy by a single saw cut. J. Hand Surg. 21A,
48-59, 1996.

8) WhFHHS : A iyt i ER= MMM o
TEEREELZ 18, B K5, 42, 613-615,
1999,

9) AT HRHE ¢ B A B M A R o B
B X UHIBRE MR, HR2ak69, 168-180,
1995

10) %EHEF 5 D TFCCHUBIZ & b 4 U 2 T WM
sl L iam, % - %4, 44, 133-143, 2001,

11) Palmer, AK. et al.: Triangular fibrocartilage
complex lesion, a classification. J. Hand Surg. 14-A,
594-606, 1989.

12) AMRES  BHRETRcNT 28T kame
RGN E O, BIBYE, 52%, 3%,
337-342, 2001.

13) Duarte, L. R.: The stimulation of bone growth
by ultrasound. Arch. Orthop. Trauma Surg. 101,
153-159, 1983,



O S S S 0 A B )

-, J‘iﬂgﬂ_ﬂ‘; D

KEGFINU—R—I\EFOEREEZRICHT S
7Ot —-F4y RUNEUTF—=Y 3!
Case Report

ﬁét:- ﬁk (RR—VEHSLRM)
ﬁﬁ aﬁgj (RR—VEHRSFHATH)

%ﬂﬂ?—ﬁ EPRUTa4vD - VI2PULR)

qj*‘j‘ %. (RR—VERASLHARH)

BHBZE sovssaen
K B cr—venveamm

Accelerated Rehabilitation of Ankle Sprain in A Female Collegiate Volleyball Player

: Case Report

Kei ASOU, Yutaka NAKAMURA, Sciji ARUGA, Akihiko NARITA, Saori YOSHIDA and Masaru SAITOU

B | o 1 A
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Abstract

A collegiate female volleyball player was suffered from the lateral ankle sprain (I degree) right before the season.

Rehabilitation took place in the gym rather than a rehabilitation clinic or an athletic training reom. In spite of doing

minimum rehabilitation due to lack of rehabilitation facility, equipment, and time, the player completely returned to

play within 14 days which is less than half length of rehabilitation with the second degree lateral ankle sprain in common

protocols. After back to regular activity, the player had no problem with the ankle excepe for slight pain. The study for the

emphasis of psychological aspect in rchabilitation is strongly suggested.

AHE—IBBIIBWTREST D7 Ho T, it
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IDIZIERWITHEL V.

(Tokai ). Sports Med. Sci. No.15, 45-51, 2003)
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14 v 7 FL—7%—X{#% (National Athletic
Trainer’s Association) ZiE7AVF1 v 27+ L
—3— (Certified Athletic Trainer : ATC) %/l
SN, ZHEFNOKEIHBT A AHR—VEFOD
FHIIHL, AR—VBGIIBNTT 7ML —
F4 v FUNEYF—a 217z 46008
EoTwd, L L., BERDOARERA NV TiEBL
HBlBWTYUNE)F—3a 2T DMMEDN
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HRLEKEL DL THRO LW | BRRF
B, ESICARALTALTHLROEM | 2885
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T REMUEDP SER SRR Ta b o
—VEHWTINEY F—YarAna—2EH
TAHDIRBL L, AR—Y BBV TIRRBRIC
AOEBRICEISHIET 2LENH 5,

GEHE KRG XL F AL — K= VB FAuh %
JEDK RN RS HE % S 8. RTINS
WTHINRER Y NEY 57— a Vil % v,
VYT NEY)NEY)F—Ya v A a—kTal:
DATHAHIZHMbOLT, FEWICHINEY 7
—2a M TTL—ICBRCE Ly — R 2§l
32,

HRBEFIIRERFIUF AL —F—8 (]
BY—=2) ISR B8 —HF— VIKI0E R
HHMEN, L F 25 —RETHo7, F— AW
TRIGHAN L H ) AR Ffsh
TWwize KERFEHRIZ/SL —F— VI F— A
XBWTTV—%235TFEiI>%L, HlELLT
MREDIRBIIH-2FETH > ARMIEHN

RigHOBREFFL DY,

a6

Y= LBATOHE N, £y —RKIaz
BWT70y 7 L0EBOE, hthkhhoi
v PRABIHLCTELBT LM 20EFED
ROBPICERERDDITIHLELVAR, 20 F
FRAMNMARTEmMBEL RN IS EEL 2,

ZHIHELSERE, ML LW HICHTR
BieMih ez C=MAYH (Deltoid Ligament :
LL# DL). #if ¥ Bk 89 % (Anterior Talofibular

&
BN
/)

Bl F—=TUI Ry bOI-TF-EvY
Fig. 1 Open Basket Weave Taping

2 J0-XKNRRTyvy hOI—-TF—-EvY
Fig. 2 Closed Basket Weave Taping
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Ligament : B & ATF). 1l SUME$4 % (Anterior
Tibiofibular Ligament : LA#%z ATFL) {3t/
2Bz, i HIZRICE (Rest : %, Ice : #Hl,
Compression : i, Elevation : % L) A%l
L RICE < RCE #305- MR T DK L1T - 720

Ak —A Y 2 -2 BBIZH TR LT
=T N Ary by —TF7F—E 7 (Open
Basket Weave Taping : bA# OBW. [Xi1) %ML,
BHOBIZ S v F2EML 3LV, R
%63 T RICE © RCE % #$t L fL¥¢1 13 RCE DK
AR HHRES R

%H. EEICE D [ RMNMANEEER I E (R
[ 555 4= B0 DFS0~70% D HLHE) | LB sz,

Hisema)

SHUW (2AH) ONMTE. ENHEE
2BV TH B OBAAKL S NER S WA E 4

BH1 BRERIOIVYCX (HKD)
Photograph 1 A lateral view of step-ups exercise

WRLBLIZRS 6Tz, BHANDZB 2D 50F
TARESN AP EBNRENES, LAL1H
LROWRERAL, T4 7k, RUMIIE
i3 % Active stretch ® RBMiN % BIERBOT b
JEALIN RS (Metatarsophalangeal joint - BL#:
MP)) 2BWT==a 7 VAR 5008 - ik
27w, RTEEOFRBROBW 2L/ LT 7
yFRHvlgEEERHL

SHH. 74 Y 7HIZEBOA ML v F%
AZI W2 =X FR Ay v by —75F—¥
¥ 7 (Closed Basket Weave Taping : EAf% CBW,
B2) /L. R5E (2080 o W EED %1l & (5
Ye1. 2) 1568, AVHEME-FEI WM %10
AT 2T INEYVF—T a3 V8T R
Wiz OBW 2L 2 5 v FHEIEL . 5
HED G 3 - Bt = —eHhtL—=
YAz a—=PAI CBWAB LA LTI &K
—YHT Y 2NTL—R | 2¥EL. BOEP®
LI E (RARL Y —=7) Rihdh. Thoo

B2 BRRBIIYDCIX (8LD)
Photograph 2 A posterior view of step-ups exercise
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RYURRICE, A —T YRRy byx—T5—¥ ¥ (LK OBW), 75 v Fix 3WIEL RN, RICE < RCE

TAL7Z (20min), HREEREME (A MP] (233 208 Wil (3sets x10), @ vy ¥—Y (5min). 7

TA LYY (20min). MPIIZE 505l (3sets x15), A FL v+ (AN WERNTOREMIRO R
Wi W, M) 20X ARy by —TF =y (R CBW) #HL AN — 2 LN
L—2 (B2 AB) XA L7 LC20BRORBNE WHMAISEM. 3D R5W - F ORISR, <4

T4 Y7 (20min). MPY 2B 506l (3sets x10), 2 b L v F (AL OEHATO MO R
Mield iR, fhayreh H) . RIS PNF 224 — > D1+ D2 (Fh &4 2sets X10). CBW & AB %81 7-
LT0BROBREIE (AWM~ LTISHEE, 3850 FOMLSMTIONY, DT E LN, FRF7
sAIITIER) . 79 bT=2 (2=F v 7. 20RF ==, ANFH), Kb—F=NRAENL (F=riny F

TA LY (20min), MPJ 23513 HMEE. M (3sets X10), A b L v F (MisdnBHATORMMOMKD
oy thBhiEi ). RPN PNF 2<% — > D1 - D2 (Fh ¥ 2sets X15), A—TL 4 X (2sets X10). b—
LA X (2sets X10), CBW & AB %L 7 L C20EDRBBIIE (WAL TFISERL 0@ Fomsme
ISEHBL D THELANMATA FRAF Yy ZIZTISBEM), 79 b 7=2 (=T 97, 20Rr4—si—, #
YA, FAFRF T, 22720, b=F9F), RL—F =L RFR (=2 N ERAET Y F—NnY |
ZRAS0M YD, L=720, Y097 Y4 7I00E), TASYY (0min). k=X a—s8y FXBEIZHT
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ALTF20EM. HO®AMN - THRHHT0HEM, HY TN EOGLESBANYTL FRAF 9 7I2T2EM). 72 b7
=0 (=Z=T 97 20 == ANV EH HLFRTF 9T v 970, b=F oF), HKL—H=LRAEN (4
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81 UNEUF—Y3sAZa-—
Table 1 Rehabilitation menu
B BRRREINE Y F—bav iz a—
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%305 L TRidt., R RCE DA
FH(2HH)
4 ¥ (20min), OBT. 72 v ¥ (4 point-gait)
30 H
=Y (5min). T4 ¥ % (20min). OBW. 75 v+l ik
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NRAET 2=y FAZ30EEYD), vvy#—3 (5min). 74> (20min). OBW
8HH
Ny F=JICTHENSSEL LA (Wi BWH)
10HH
T4 Y727 (20min). BWH
12-13HH AODrdYNEY) 2 2a— L, AbLyFOh, BWH
14HA
# (20min). BWH
15HB 74 Y7 (20min). CBW & AB % i LAREA~NE, $ARTHT A7 (20min). BWH

A a—%{To Bk RMmHICEIEDEI M 2
EEVDMAEHRLI. TOHUR. BN
UNEYTF—2ar2iT)BRIIL T CBW 2L
RUHORERLHERLI,
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ZEPHIBHED Y v THR (Fuv 2R
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Table 2 Ten basic principles of rehabilitation

K3 FPAUVVIDERER
Table 3 Physiological effects of Icing
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damage) &WEUS. $FI2 T ZROVMEMERUE | A5
METHD, FHUIHLZ T4 LT E—24%D
ThHHEMKLTVD

[ RGSMEYESUES | B 2R8I & ik
[ —REOVMEPERUE Ik > THBEL Mgl %
HIET 272010, WIEL-MROS 4V —24H»
SEEENMBUN SR, TR AEET LI LMk

49



W B H @ - TR - IRHEIE - SR SE OB

DM E B L & 5% MROBMFEERC L
TE Do IEREEE & 13 [ — Ry tEiifs | o4

WA B e MBEDOPI[AT X % B o 22BR,

TR ERETE L LB 1DICRET S,
RIS HRORM. SR 7TV F-YR £
LTI74VV—AI2EBHtEd 76T, 2hb
DILULE 6 L HHROBIEII>Ld), £2T
A L7-MRA MRS Z S, 65 L 7oHeko
BRSNS 27-ORENESITEAT S, v
I ERRE L6, SENTZWBH D RICE %
AW RISRIZLHELT, 74 ¥ 7O4ERM
AR ERRKBUSEM LA LA RIS TE L
LAKELRERO—DTHozbEL LN,

R T EOEBOME., BHEAKTIITH
DToX¥7AE%E (e—2%) 21~ 281l
FTFIDHERTDHZH, HWMF25—12k b
BEBENIBAZ D, OBW LIHIN 2%,
F—EXTTF 72y 2 eilvwic, SOREENW
YL OV BBOTA S Y 7R A MLy FREH
SEMIMISAT R e kic, W50 (R - ol &
) BTREROBILEXLBOTAV 2 Y
YIRTAV v s oH Y4 X, BAZH
RN R (Proprioceptive Neuromuscular
Facilitation) 2 & %2175 YWHNWTETHY, Shbd
DFFIRMHOMNZIMB L 2h0. AW T
B2 OBET % E/MBUIIE 5 - DI fi'h e )i
BTholclErONL, BCKBETIZ, BT
X 7—" (Removable walking boot) % Jii\" T
RN E LA S, RO ZINEY 7
—YaryAza—%47H 70 b a— VHELIZHEY
Shtwa! 29,

RMiiERII T IINE Y F—2artn
2—-DBIMEN L A2 — 12 RMBORA ML v
FOGRIIPRD . h RIS (ULt MP)) &
RUMESICB 200E il BBOARET 2 34
AXDRE LT BEOABRZ I 334 X217
IBRIILY CBW 2 LRI L ELRElR+
HZ70 CBWiZitheel lock 77 = v 7 » & %
N5 A%, Martin HIZ X D Lateral heel lock & 9
b Medial heel lock Z B EL 2284, RSN

50

WiZHhDBA4 R 7 b7+ —AEERNELI L
MAEEINTVWSE® ¥, Zh 6D Heel lock BT
Reverse heel lock 7 =¥ Y757 =v 7 2w,
INEYF—=Y a YL ELRRMEOREED
HRPEID D S ENHEROMRTFR 2 RUCL
Too WU —K—WITRELEMM LT E %2175 B
. REMIOS 60 RKER RS0 CBW %
BLZLTIAFE—-YRAT Y INVT L =R | 28
LMY, SHGECBWR [ AKR—VHT VY
MTL—A ] 2B L RMBOREE L BREL-
S EIGAmREEMI N F—Ya s A za—%
19 ETHRIATRITHo 72 bk,
SEDINE)F—YareRhs e E,Ee
LTLBMLERLEHTAZ Lidiliked o7,
IYNEYF—2 a YIRIIDT5%I L LEOE#, 25
%IERMERLE L L vwbhTWa ™Y, BT
HF—hid, REIR)—-7IZRL. £EKEE
Bz BigINA LAV F—LThHol:, SED
UNENT—Ya YHHRIcBWT, BFEOLE
REFBIZRIFA T F 0 I Tho7-Dit,
BEORERIE HCHENXETHS, L
9 & YA L EHEDINS, RGO L Vi
B & o THEDR AR, OENBEEHH M
HLTw3 Ll sahrz,

KEEEF XL T/ —F— VBT R AT
Bies (M) 22k, >y Ty ne) s
—YavAzma—2IhL. AELELENDY
NEYF—a YMNOEFUTOARTHEL
7oo WM THAF 2PN U2 B 2Bt
DToEETCHEEELZ ORI,

O ZHHEOBYLREL)NE)F—a
AZ2a—gOT7T4 Ty 7ICEh BEoMEh
HIRNBICZ Sz,

@ FT7RABEEMZholztz, HEE- Hit
WA= 2 —RWHTIROBB A = 2 —%F



KFLARL—H— WV RTFORMBERICHIZT 7ML —F 4y FUNEYF—2ay

CILtEDB I EMWETH o720 MRELT
W h % W IR O ¥E X AP BRICINZ S h

® YNEYF—TarqisF—ErredH—
¥ =R &%l U RN ORE R RCHIE L
FHRETHI 2T 72

@ BEOHEEAHL, HEHERE LoD IT
ZHEFTHY., BMLOHEIZL > TS/
WENB LU L2HS FLEDETY

o

W VN F—a W% LRI
BURT B EMADTHRRPWNEM LD 7 — ANS
VAL, SRR TRV TO T2 LfiliAh e
9 BASHI S MBiAB S S e h oz, Gtk Bl
FEOVNEYF—Yar7a b a—niin LW
MLEELEROMRL LA LT, HHMIZE
WTH[EZ Y NEY F—3a 70 b I-NVORE
RHERIEND,

BER

1) Brotzman, S. et al.: Clinical Orthopaedic
Rehabilitation, Mosby-Year Book, Inc., 1996, 45-281.

2) Arnheim, D., Prentice, W.: Modern Principle of
Athletic Training, McGraw Hill Co., 2000, 482-514.

3) WINERED  AH=VINEYF—Pa T
vy s, §30L 30k, 1992, 29-31.

4) Steininger, K: AR—=vH#MEZENITHOINEY
F—=Yar7assa, 2, XRE, 1999,
393-411.

5) Ehrich, D. & Gebel, R: 72723 b L—= ¥
BHUBOLHDOBERHINEY F—2ar L
—=rY, B2, 0L, 1994, 200-239.

6) INKRHIFE» 747220 T, AH—Y
AF4 Yy 74 —%Y—, No.2l, 2-21, 1997,

7) Knight, K.: 25 4F€5¢—, Y, 722,
7 A HD, 1997, 31-43.

8) Prentice, W.: Rehabilitation Techniques in
Sports Medicine, 3rd ed., WCB McGraw-Hill, 1999,
510-548,

9) Comeau, M., Martin, M., Jamali, M., Brown,
L,.: The effects of medial vs. lateral heel locks
incorporated into a closed basket weave ankle tape
job, J of Athletic Training, Vol. 36, No. 2, S-51, 2001.

10) Ricard, M., Sherwood, S., Schulthies, S., Knight,
K.: Effects of tape and exercise on dynamic ankle
inversion, ] of Athletic Training, Vol. 35, No. 1,
31-37, 2000.

11)Saffran, C., Kaminski, T, Hatzel, B., Horodyski, M.,
Dodd, S.: The effects of ankle bracing on functional
performance, J of Athletic Training, Vol. 36, Ne. 2,
S-93, 2001,

12) Ricard, M., Schulthies, S., Saret, J.: Effects of
high-top and low-top shees on ankle inversion. J of
Athletic Training, Vol. 35, No. 1, 38-43, 2000.

51



S 6 . O 0 010

S B ENRRIREARR (CXI T D
BAREFRESTIVORE

%“Iﬂ;& GEZTSBMAMISH)
Pairoj Khruekarnchana esssmisuw

FFHEBE evsamsse

CP % %l] [‘& (ESEBRAZS 49

HRHZEY Rravsas
E2V 5 R - Oy e e———

Development of Finite Element Model for Supraspinatus Tendon Tears

Hisao KIKUGAWA, Hiroaki FUKUDA, Pairoj KHRUEKARNCHANA, Yutaka NAKAMURA,
Tomotaka NAKAJIMA and Joji MOCHIDA
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Abstract

Shoulder joint injuries by overuse of sporting activitics arc cmmon. In order to establish a preventive measure against them,

it is essential to clarify the pertinent pathomechanism. The purpose of this study was to investigate the pathomechanism of
rotator cuff tears using by the all-purpose software of finite element analysis, COSMOS/M. A simplified 2-dimensional finite
element model for the supraspinatus tendon tear was produced. We analyzed and examined the pateerns of the von Mises

stress distribution of the developed model. The results by this computer simulation may indicate how the joint=side partial-

thickness cuff tear.
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(Tokai J. Sports Med. Sci. No.15, 52-54, 2003)
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The effect of preservation on bending properties of compact bone

Hisao KIKUGAWA , Takashi ASAKA and Yutaka NAKAMURA
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Abstract

To establish a preventive method against injuries caused by sports, it is necessary to clarify material properties of bone
tissues. The object of this study was to examine the effect of formalin preservation on bending characteristic of bovine cortical
bone. Samples were taken from plexiform bone in the vicinity of the portion of onc-third of the shaft of the femur center.
Specimens of the formalin prescrvation group were prepared in same way as the normal group specimen and preserved in
250 mi of a 10 vol% formaldchyde aqueous solution. The period of formalin preservation was 7 or 30 days. An Instron
material testing machine, Model 1000, was used for the bending test and the loading rate was set at 20 mm/min. Formalin
prescrvation did not significantly affect the bending strength. There was an increasing tendency with formalin preservation in

bending stiffness. (Tokai J. Sports Med. Sci. No.15, 55-59, 2003)
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Investigation of injuries in athletes

Noriko NISHIMURA, Yutaka NAKAMURA, Seiji ARUGA, Kei ASO, Tetsuya ONDA, Seiji MIYAZAKI
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Abstract

The purpose of this study is to analyze the injuries of the paticnts who have medical examination in sports medical clinic
in the university and to investigate the role of this clinic activity. The numbers of all the patients are 1768 and the term of
investigate is from April 2001 to September 2002. Mainly they are university students. The result of analysis these injuries is
especially seemed singularity in each sports.

The activities of sports medical clinic and sports support system are contributed in terms of instructing rehabilitation and
training menus to athletes in each sport. It is not only for returning to sports but for prevention of relapse injuries. The role
of sports medical clinic as supporting top athletes in university is so important that they have prevention, assessment and

treatment of injuries. (Tokai J. Sports Med. Sci. No.15, 60-66, 2003)
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Build up of water in the epidermis after excise

Tadashi HASHIMOTO, Masaichi YAMAMURA, Shin YAGIHARA, Naoki SHINYASHIKI, Masatoshi KAZAMI,
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Abstract

To determine the fate of water after exercise, interchange of water between the epidermis and blood was measured, before
and after two types of exercise. Exhaustive exercise for 10 minutes and jogging for 60 minutes were chosen. Water volume
in the epidermis was measured by Time Domain Reflectometry (TDR) and compared to measurements of viscosity and
heamatocrit level in the blood, which give an indication of the water content.

A sharp increase in blood viscosiry and heamatocrit level were noted after exhaustive exercise (VOmax measurement) with
no weight loss. Water volume after 60 minutes of jogging increases initially after both types of exercise and remains constant
thereafter. It is possible to assume that water in the blood is transferred to the epidermis, this build up is probably kept there

for sweating in case the body temperature rises, after exercise. (Tokai J. Sports Med. Sci. No.15, 67-72, 2003)
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Effect of prolonged exercise on exercise
ventilation and resting heart rate variability

Saori MISAWA, Reizou BABA and Masaichi YAMAMURA

0T S /0 1 0

Abstract

The purpose of this study was to investigate the effect of the prolonged exercise on autonomic nerves system activity  and
ventilation responscs. Nine healthy non-smoking females participated in this study. Before and after 24h of the prolonged
exercise (20-30km jogging or brisk walking), they performed 6 minutes walking on treadmill by a fixed speed of 100meters/
min and the expired air was collected to assess ventilation. They also underwent 2-channel 2-hour Holeer recordings at least
2h to assess autonomic nerves system (ANS) activity by heart rate variability (HRV).

There were no differences berween the mean values in any of the measurements except VE/ VCO2 decreasing (p <0.05).
Total number of RR50 and HF values were significandy lower (p <0.05, p <0.05) and LF/HF ratio were significantly higher
{p <0.05). These results suggest the prolonged exercise affect to ANS activity and exercise ventilation may be concerned with
ANS. (Tokai J. Sports Med. Sci. No.15, 73-76, 2003)
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