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Toughening behavior of cortical boneunder a high rate of loading
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A study on the training method

for improving judo players’ athletic ability with regard to their lower body
- the single-leg 4-direction hopping method ~

Seiji ARUGA, Hidetoshi NAKANISHI, Yasuhiro YAMASHITA, Tetsuya ONDA and Ken UBUKATA
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Abstract

The purpose of this study is to develop an effective training method for improving jude players’ athletic ability with regard
to their lower body using the single-leg hopping method and to obtain some basic data on the testing method for determining
its effectiveness. The subjects are 93 male collegiate judo players, concerning whom the number of repetitions of single-
leg 4-direction hops (hops in four directions: front, back, right and left) was measured. Also examined was the relationship
berween its results and their body shape, weight class, technical characteristics of their judo, and their other physical strength
measurement results. The findings are as follows: 1) There was a significant negative correlation berween the measurements of
their single-leg 4-direction hops and their weight. 2) There was a significant positive correlation berween the measurements of
their single-leg 4-direction hops and their IRM weight ratio for squats, indicating a positive relationship between the single-
leg 4-direction hops and the leg-muscular power per weight. 3) There was no significane difference in measurements between
right hops and left hops. 4) There was no special relation between the measurements and their (so-called) pivoting foot and
their specialties in judo skills. 5) Generally speaking, the measurements of the single-leg 4-direction hops showed a tendency

that higher-ranked players display higher measurement values.
(Tokai J. Sports Mcd. Sci. No.17, 7-15, 2005)
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Table 1 Physical characteristics of the subjects
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1. HERE
AWROBBE L, TRLLARISIHIKT Y
TEEBHTH oo HRE Lo ET DI
PR OMNRIE. 60 kg #& 104, 66 kg #% 11%:. 73
kg &% 14%. 81 kg #& 14%. 90 kg #% 184, 100
kg % 114, 100 kg @ 159, ChHhH, BRI L
DYERHRFBULE 1 D@D TH D, HFISEIE
OWHEL L UREBREIc>WTHIIL, sESho
Rt ZLIAN

2. hilarmyvIJDHR

6 el 102, 44040 cm MU IEHi %
FTFERICADEHIECLT, 19 mmins 1~ 7
—FRETRIIDEIIZT—F UV EB L. KiZ.
BBEHE. GRTRY WO ) T RAL
Btk ), HFROATTEL LTI Yy
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TRELET. 200K 7ISb L - M
2L HXVTOIAL O RMEEIY
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1 A () &£ (cm) #l (kg) EBE (%)
—60 kg 10 166.3+4.1 63.0+2.5 9.0+0.8
—66 kg 1 167.3%4.1 68.5+2.3 10.6%1.1
—73 kg 14 171.7£4.3 75.0+2.4 12.4%1.9
—81 kg 14 1732437 80.612.1 12.8+1.1
—80 kg 18 177.7+4.2 88.7+3.9 15.2+1.5
—100 kg 11 178.4+5.9 98.0+3.8 17.8+23
+100 kg 15 181.7+5.4 122.2+13.5 22.7+238

2 | 93 174.4%6.8 86.7+19.8 14.4+4.5
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Fig. 1 Marking for Single leg 4-direction hops
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Table 2 Result of Single leg 4-direction hops

FEiR x ]
60 kg & 68.8+5.8 66.3+7.9
66 kg & 64.3+4.4 64.9+4.4
73 kg & 66.3+8.3 63.6+9.8
81 kg & 62.1+6.6 66.0+7.5
90 kg & 61.2+6.4 61.9+8.3

100 kg & 60.9+9.9 64.1£7.7
100kg 388 | 60.7+6.6 60.1£7.8

24 | 629473 | 635+78
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The effects of walking exercise in a hypobaric hypoxic environment
on peripheral blood circulation in middle-aged and elderly men

Tamotsu TERAO, Eiji ITO, Hideki OZAWA, Ichiro KUWAHIRA, Nobutaka MITA,
Yoshitaka YAMANAM]I and Shigeru HORIE
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Abstract

The purpose of this study is to elucidate the effects of walking exercise in a hypobaric hypoxic environment on peripheral
blood circulation with accelerated plethysmogram (APG) in middle-aged and elderly men. According to APG findings,
five waves (a-e) were discriminated in APG waveform. The region (a and ¢ wave) above the bascline of APG was defined
as positive area (+). The region (b, ¢, and d wave) below the baseline of APG was defined as negative area (—). Before (at
rest) and after the training in a hypobaric hypoxic environment (HE) and a normobaric environment (NE), the following
parameters were measured : APG Index, the ratios of b/a and dfa. APG Index was formulated as (—b+c+d)/a X 100. In
the experiment 1, sixteen male subjects volunteered for the present study. The subjects were asked to rest for 20 minutes in
wwo cnvironments: HE at a simulated altitude of 1500 m and NE at sea level. In the experiment 2, four male subjects were
asked 10 exercise in HE (1500 m) for 60 min/day, 2-3 days/week for 4 wecks. The ratio of d/a at rest in HE was significandy
higher than in NE (p<0.001). APG Index at rest in HE was significantly higher than in NE (p<0.05). APG was temporarily
improved by acute HE. The ratio of b/a after the training for 4 wecks was significantly lower than that before the training (p
<0.05).The ratio of d/a and APG Index after the training for 4 weeks were significantly higher than that before the training (p
<0.05, p <0.05).These results suggest that walking exercise in a hypobaric hypoxic environment may be a useful method for
improvement of peripheral circulation and exercise treatment in middle and clderly men.

(Tokai J. Sports Med. Sci. No.17, 16-22, 2005)
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Fig. 3 Changes in APG Index at rest in NE and HE.
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Effect of “TANDEN"-breathing on blood lactate

after high intensity running exercise

Saori MISAWA, Kakeru IEMURA, Youhei KATAKURA, Takehito KIMURA,
Kazuyuki SEO and Masaichi YAMAMURA
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Abstract

The purpose of this study was to investigate the effect of “TANDEN-breathing (which is one of an adminal breathing
method is used by KOBUJYUTSU training) on blood lactate after high intensity running exercise. Thirty healthy basketball
players of high school student participated in this study. They were separated to control group and “TANDEN” group and
the “TANDEN" group trained TANDEN-breathings for 30 days. The exercise test underwent 3 times. (before beginning
training, 15 days and 30 days after training.) Their blood lactate were measured on 0, 10, 20 and 30 minutes after the high
intensity running cxcrcise. There were no differences among training periods in control group. In TANDEN group, there
were significant differences among training period. (p <0.05) In comparision with control group,the decreasing rate of blood
lactate were significantly grater in TANDEN group. (p <0.05) These results suggest that to control breathing after high
intensity exercisc is effective to remove blood lactate which made by high intensity exercise in a short time.

(Tokai J. Sporis Med. Sci. No.17, 23-27, 2005)
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THEy = FREETHLL
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1. FRHFERB: L —= 0 7
FHHBEICIE, —FOWK -l E 1171 E
L7 FHHEg i %204 1 2 v, L iz —m3 >
— > HEAfT>Tb b o7 L. FHHFWLE:
BHHEEBMICERE BT ) RS TH 255
FHHBIE TR CRL M0 L X
REBEL L, BBREMNTHHEIVTH S
olze SRR FERVTOMY Th b,

1) HHOFMIZTF£2IRX, APH5W- D i
KB FCREAT 5. S OB A M X
T B,

2) BMEL768%1LD, Z0HEP- D &,
B ABOATHCDRIRL LML 02 R
PoHHEVTW L BECHEMIZ R B RELT
5o

3) MEES7-ORHEQE — LY, FDHKhF
15 6WEL8DES,

2. MW7 R b

EHHE TR0 b L—= 2 Y. B
Htk158 B RUB0H B ERBOHKERICZBML T
bool, EABIEIr PATEREL, M
R THESE»S. FHHBIGI PR3 275 T
LHV, TV PO—BICRFBBTHRIALTD
5o oo M FLRERE IS MIHAR T W%, 105 - 20
% - 307 %DE4E, F7F— 70 (T—7
VAR Z2wWTllELl 2.

AT T8, a ¥ bo—nBIZEBW
THHMTHALREIR O W dh o7, FHERIC
BT b L—= 7N L300 B, BASR#HI1S
HH&30H HomhILRERIEDR PRI EhZFh
HErEMEROAL (p <005, Table 1), F7:
Jvbo—nEEAHBE L= 7HRICE
o THELAEHE, mPILRRIRIEORIERIZSTH



biood kactate (mwmold)

blood lactate (mmoi/l)

blocd lagtate (mmol/1)

120

100

8.0

6.0

4.0

2.0

0.0

12.0
10.0
8.0
6.0
4.0
2.0
0.0

FHUNPFEEA D HIE O BB D MLP IR IEIC LS 2 2 BR

#)1 FABRERURBBICHSITS M- JBMEMPARRER P REOME
Table 1 The relationship between training pericd and decreasing rate of blood lactate
in contrgl and Tanden group.

0 S 10 15 20 25 30
time (min)
*=p<0.05 * control
= TN

15
time (min)

training days slope SE n= p value
contrul group 0 -0.21 003 60 ns.
15 -0.21 001 60 ns.
30 -0.21 o0l 60 as.
training group 0 -0.27 005 60 ns.
15 -0.27 004 60 as.
30 -031 006 60 p<00S
B 4  control
*2p<0.05

1

a2

ABRRURNBICHIIOH
MERRtE 30 HHOMmHI
MBREOE®L (FL—=2Y
BOLERT)

*
J* Fig. 1 The relationship between time

and blood lactate after high
intensity running exercise
belore beginning Tanden-
breathing training.

REFRURFKICSIIDR
SHEEND R 30 S EDmFL
fBR\MOEL (PL—Z=ZVY
BasaH S 15 BB)

J* Fig. 2 The relationship between time

=3

and blood lactate after high
intensity running exercise
after 15 days Tanden-breathing
fraining.

BEBRURBNEICSIDE
MEETE 30 SFMompF
#MREOXEL (bL—Z=Y
Basah 5 30 5E)

Fig. 3 The relationship between time

and blood lactate after high
intensity running exercise
after 30 days Tanden-breathing
training.
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BOHPEBIREVOFRD ORI (p <0.05,
Fig 1"3) o

SROEBETCIY bu—LEEFHBEONOTL
MR IERFER ISR R S iz ik, FHUFR L
DYMUTHD B WL DELLIPR] I2&D
bOPEEEIOND, BIHRENFE DIC>NT
i (FVa=-yr) 2xAINF-LLTH
MEDE%3%, ZOBRICELEShLIENLY
VRBRREBEIRZLTVASICIRE 2 5. &
WICEREL - FLER L08R, BPBR R UM i 12
IR ENDH, RiGRFIHATHBH IR
HEVLARBTEITbND, LRROFMRIZIE
MENRITRTH D, BRIV TIEM
AL HIiTbhuk v, diH. HANToOUNh%
1o 7etiidik < BRI X 2 ERHRAD S W
VWHYSHREOEEENS LTS (RBtT 5. L
AL 2A0 4 M OEE TR 2 S PR
TEMISFEVIFREfT->TEh, ik T—
HREA AR L2 Z & CREHOI D A X AN
LS edEZ N, 0L ANOLRRDO S
BRAPHEEL DAL EZON S, T
HRi:E P L—= S L V—THTHIN. 15
HHRUIOHBZRELASHE, PL—=r7H
ALV CABBREORIIERL L I LA
b b, FHEFFRETIIBRE - FFAERARITS
M FORRICHE TREMT -BOF¥] TME
#5] XHIEMSED, FLMWOFFR LI
W, FFAOBRICHBERS T2, Lol
PNOWRBRFIEZ OEBRANICZ D & ) 20Tk %
BRLTHTo TR ERRL, b=y 7N
MG S n7- Y EPERED THEMER )
RTREHEHTLEICHEPRENT] EWHH
I LSRPRVERALOLBD, 2o/
W, BERITIREFEL Do LD LAFRAL L
Mo 22T REMEA D 5o BT (breathing
exercise) 12DV TOHETIX. RIK L8 b
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ETHAEESNIIEL TR TH DL EL MR
2L E MBS ML AL T D H
LREZEZOLONTEY, FO00kEHr sk
Wy =Y MLy F TR RIEH A
LWk LELRTWwWS, REBRTIT - 72T
Wik CIEBIEB % MRIMIZK X {WAd 25, Shis
X o TR & T 2 BREBUN L O N~ o1t
AR M7= L b EZ O, ZORRIMD
BLA e L oTiktE b E A 6N,
MIPRHEIZ & o TiX, BOHKBZIZEATTC
RROBPHIZ )26 TR AELEVWI L LH 5,
DL HE, BVEBIRHES L) RYET
bud L vt PO X > TIHARERE I
BHEFTHLLILNBELVDDOLDHE, CDEH %
W, FHHFRGH: 2 L BEUFRE % v 7o 0P
MR b a—-LE2FS5L3AINTHLEE
A6hb,

A LR T3 HIPR AR M HEE R T #% o0 fop
LRBREICSZ 2B RE Lz, &% FHmEE
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Actual condition survey of the usage of sport onomatopoeias in Japanese

Yoshitaka FUJINO, Kousei INOUE, Masao KIKKAWA, Shigeru HORIE, Emi NISHINA,
Tsuneo YAMADA and Yoshinori SAGISAKA
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Abstract

In sport, the onomatopoeias are often used to express power and degree of muscle tension in order to convey movements to
other players. It is deducted from experiences that the use of onomatopoeia is effective in sports ceaching. However, research
has not been conducted on how much onomatopoiea is used in sport and attentions have not been paied to it untill we
collected and classified the onomatopoieas used in Japanesc sports. The results were as follows:

1) Sport onomatapoeias are consisted mainly of glottal stop, nasal, long vowel, repetition.

2) Most of sports onomatopoeias are simple words of 2 moras and 3 moras and are often used among sports instructors and
players because of its simplicity.

3) Only the following consonants can be used (K], [s], [¢], [ts], [ch], [h), {p}, [g], [z}, [b], [d], and [g]}. Nasal consonants [m], [n]
and [r) are not observed.

4) Onomatopoieas which indicate speed, movement and relation of movements often contain Glottal stop such as /saQ"'/,

Isu@l, Isyu Q.

5) Onomatopoieas which indicate power often contain nasal and voiced consonant such as /gangan/, /doka-n/, fzudo — **n/./ban/.
6) Onomatopoieas which indicate rhythms and timing often contain repetitions like /kurukuru/, /tonton/.

* gloteal stop=Q, 2 long vowel=—
(Tokai ). Sports Med. Sci. No.17, 28-38, 2005)

AR ROBRBE. REHEORKL IR
LHIia s, Miis OB ORISR %
RKLICORTHY, BHEIEROTLHRBLEL

HA42. + /= F~ (onomatopoeias : 7T AR TH2 (B1). ZOREIMHOFTRTIX
W R RIS RIS ED RNV GEIRE T AL L
EHELVwbRTWAR Y, A2 REF, 75 DOBBRENERHBR=27 23 7L%V7
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AH— vt 2 P ARDPEEIZONT

I (flexible) IZEBITELBELH LTV,
iz, HEDF /< bR, AOBRII 2=
r—=3a r~ZIRMICHEITLEWNELTTL
EXaw—3 v, FlR/hSH, KA ¥ —@n
KELETTEMERICHVOHTWE S,
[iRIZATE - AR—=iI2BWTh, Miv oz
124 27 FRAHGSRTH S, 20045E0 7
FAAWTIE, FYPEMHDOT A — FA° [0
Bk oRiEEZ LY FEESELHT) (Hibw
A ELTH /7= FREFHISTHEHL T
MAENRFEV. RAIE, V7 ME— L Lf DT
ZEod LR BT, RITED L BB S
PR 2 DEBEIZH T [yoisyo@Ql (Q =)%Y
My (») ERE L. &IF5 timing, K7«
N AEML, BEEBEEN e —TORK
LEE T 2B %IC Torya— ] (- =337
t). [da-J &% L AMBH T BB
LTV B EMEA, FAMROMEEBTR.
BriEikdl L &I Hy Y R=XE LLAS [sa
-] EBMLUASO rhythm (22T, a0
W) FohHh, FHDOPT100 kg KD ENAH:
BB TR K78 kg ROFM AR T3, HKaw
e MyosiQ) BT HIETEFN—Tar
DI ERRP D ETED TV B FARZ 7o 5,
BRI E I RET ORI L BT Mk {E R
LZTEELTY2AF v —2MML &5 [guQ
EMLAD], [saQ &¥TT) REERMLNAR
HIBSMICRTE B L HITRL T,
SNEHIZ, AR=vTCHwLhBF /b
~uE, RIS TEERBLOFBY ], [THERILOM
Bkl & vio 72724 (cognitive) (Zf) & T 5
Level & [EF~_—Y a vt Wk t7
=< ADME] Lo TR EHENITS
Level ® 2 BERSDHET 5L ExH5h %Y, L
MLADS, ERDOF /< P ROFRIGHT -
ZAHE-—VTCHRAERTVWEF )27 bRIZOWTH;
Ehohd e SRMARICRE- Ty
Too 2T, BHOHIX, #FH - AK—VFMRTH
I FROWRERITT B0, - AK—V
JRTHMTEF /T IREAR=V /2 IR

(mtn | | mw ][ mn ) [ mw )
me | st |
ga | Bt |

M1 F /I ROER
Fig. 1 System of onomatopoeias

(sport onomatopoeias) & &%) L A HM? %I
Hlzot

AT FFRAKR—-—vCHiNENEF /b
ROERLYAXTHH. TA)— VEHRIIT >
F=HMIEDF /2 b RONIEE T PUEL -
4 )< FROFHE, THRE. SHRATD
FREEWOIIZTEH, FT. HFLREhF
/R MREEBRISRM LG, EOBRTEMN
8 (prosodic feature) A5 &b DHhHEH
THDOBEIOIMHTELT S BikIZ, 75— b
WEIZE VB ORI /= P RO O R
ERBMLT, K - AR—viRIcRITHIL
EHMIZLZ [AFR—vF /< bREEL] 2B
L—RBad 5, LT, &R (/<7 <o
KERE) (472 b ROTHMHT) O 2806
sz,

1. AR—YF /7 MROREHE

1) WENSR

HH BT TIR 3 5 K$4:3844 (111218
%, KH1668). FHERMIT19.45E. B
L12TCHh ol HRE Lo MBI IIB/LTH
D, WHHE Level i2 18V -7 BTH by 77
A= PTHoT

2) HEFHE

HEFHS L, SAHFLXORFITHRHHES
HLTHEBL-LTT7 v r— PMEERBL
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BREFILE - IR LlEd: - HINECK - it

3) B

I, OBIHIEERE, HHREIU - AR
—THHLED, BwiCtohst /TR
LEOMHATICNT 2 AliieE,. OKF - AR
=TT A4/ < PROEFFEHFTICNT S
At TH oo LB, A/ T PRTHEMNY
AMEVSHBICEM LTIt JERMITEETE -
REIERmS Y LAk LAEL, BTFR
T EDRRIB 2 KT RN 2EER —RMISlibh
AW TVRWIELF /< P RICHED,

2. AM=YT /7 MEEDORE
1) AR

FABISTRT 5P FRFLE 6 & THERIT
20.8i%. HEIHLMXI087TTH o ST Fill
BT EBALBHMIGRIRAZE TS /< FROE
BENDN) -2 a YHAEHTH 7 ENHR
HOPCRHEPTELLEEL LSS THDHY,
2) DUk

N9 2 hk—=IWFHRON X 7Y -4 20
5k ~ AT810F (audiotechnica), DAT ¥ # — 7
< » TCD-D8 (SONY) ##i UL CTRMWREIT
W, WRLATHENA -V VA2 —F—
(Panasonic CF-W2CW1AXS) CIUDAA 7, X

2 RERICAVEHE
Fig. 2 Movie display for utterance

30

- Rx 3 - hiER - B0

BTN ORI, BRSNS EISBLLIF, 48
kHz hit-f-{t. 16bit. €/ I N Th ol
3) TR

RMTDHTHIEE, FHOBLWILHELED
performance BRI CHH SR TV 2 HEOF /
< bR [saQ) M7,

4) PWEkFH &

BT, BOKRE2L5—LHTHDIY
{1\ el¥ o performance 3510 % i U /- Bhiki %
W= FNaryEa—r—LTRRL (R2),
speed. power. rhythm. timing @ 4 Biff% %
(KEHIA M E SR LTEEm 2 BIFo%
MET-7, B, H— LR TEREIGRT
A2, KAIONART IHIENE IS LTI
RNZFTo 7
5) RMFHF— 5 ORH L
ORMBEMEEDSIMIZ. DATIZE DB L 223

BMENR—VFAI L E2—F—IIRY AR

HEIRMY 7 b (Sound Engine) Z{iIL T.

FORE NI R ETL OGN LR T TORMIY

([UE YA
@Ry — i, BRI E BFEEMIT L

THENME E D, RMSIRIEZ KD, /87—
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AR—=4 77 FROEBIZOWT

BFEnEH TH5,
*RMSHY =1/ny (y12+ y22+ -
- Z(dBV) =20 logl0 (Y/X)
- RMSfti X =10,0000 & %, 0dBV & L7 ()&
i)

QXK E (F) UL, TriMEY 7 b
(Wave Surfer) IZIXDAFHARMITIVOF,
(3 & #e5) Dffi% 87 — ) R (FFT)
2L DML Z0EBME RO,

+ yn2)

o BREER

1. /3 MROSEHDH
1) * /2 b ROERTE L TONE

F /2 PROBABEENE > N1 EEL
#RLTHb, hafr. 90 (33.7%). ka {7, 63
i (23.6%). tafr, 56if (20.9%). sa {7, 503%
(191%) DKEL 4 KGN, T £
DETORFIIP>OTERLAMR W3R

L7: & 912 speed Gf S DI,

— M OB Db

), power (I ORIE, ooy ba—n),
rhythm (E){ED WBRKMNEE) .| timing (I{EDEST
BRERAISTHEE) D420 KMWEh7s,

F Dt
18%

#
3%

power
23%

e - AFR—vmMTHERHIhS /2 A emotional
. 4 - 18% speed
tX Ma@QJ. Tdonl, [yosi@Q] ---% & a fiH 6 wa {7 19%
F CA6023 A MG B S, ZD ) H267E (2
HGEBLL) REELUM LAz, # 11, S09MiT a0 hythm
3 # /T EROBEAS
Fig. 3 Contents of movement of cnomatopeias
%1 ESERENIA ST FROFE
Table 1 Frequency in the use of a word (Kana)
AFHUTHAOND Y /T FROBUE O EOWE (%) ShoHE
28 i 0 ik # 138 AGR
T (50%) (0%) (0%) (25%) (1.49%)
6 2 0 6 %
(9.52%) bi3? (0% |*| ©s2%) 236%
] 7% . 8 & 33 0F | 9 i 5135
S (13.7%) (15.60%) 5% (0%) (0%) (19.1%)
' 5 3% i 13k 295 5685
3 892%) |M| (0% |'| q7sw) | %(511“%”“%* (20.9%)
0 s 0 i 0 ik 13 136
na ne no
(0 %) (0%) (0%) (0.1%) (0.37%)
9 i 5 3% W\;%zﬁ‘ﬁa :
ha %) (1% || Gs59%) [P0 @2
0 & . 1} 0ifi 0 af 0 il
M%) (™ 0w ™ e ™ ww ™| 0% (0%)
0 if . ik o 0 ik 2 3 2 38
Yal (0% 'ioow | 0w | Y| (0w |Y°| (0.74%) (0.74%)
0 . 3 of 0 3 0% 0 3%
Pl oow [T wwwm ™| 0w || ww®w || (0% (0%)
#oo| 0 & I I ¥ Sl N BT I 03 0 4
Y (0% (0%) ATT) (0%) (0%) (0%)
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2) HF#nE (mora)

7 v — FEEIZE hPUR S h 2670,
210938 (42.4%). 14HAT738E (28.4%) &
2EOREEFLED TV, 3MEMR 2T
Fiehol. BIFbE LT, — Mo RT)
rhythm % 314 5B%I2 [tontoto—nl. % [tantata
-n) RED 1. 2H0dATDbEE LY T
YARELTHERT AR Oh, ol Hh
HAR—YTHERESh LG /< FRIE, KpEH2
e 1pTRRSNH I EPHWILL,

3) BEETFEONR

B, /u/ PRSI TE), &K%
D TI508E (56.1%) EHAEHLELHODTVWDL S
ENWSRiIZHh otz KRIC, /a/ HHE (22.9%).
/i/ 334k (12.7%) DBRF T /oo COHR
o, F 3 PROBRFIR, FEDI /u/. Ja/s
/i/ D3 OTRBENSHMAR S EAFER S
iz feffof DRI RN LD o1,

FiE. /k/s /s/. It/ W/ I/ M T8l
/z/. /d/. /b/. /ch/, [dge/ DT hhTHE
MENRBZEHEEIDONRTTD /m/. /n/.
/t/ RSN Eh o7,

4) BBHBRNOL /= P ROWMENE

F 2k, BRETHENLEAFUEDOR VT /< b
REMIGGEEZDRIERATIT THD, RITIRSH
Fe A I TIZEERFEA R IHE L LV 21  FR
LTHs,

Basketball i%. [syu@Q]) (7 ). fsu@l (7
%), fpo—n) (74) HWRAIAT7TT, TOAF
Rifo@E» oMU, ERLY2—F2HD, E
B/ AZMT, Oy AR EMTRFICMHMS
N7, Gymnastics iX, [su-J (6 %), [sa@]
(6%) PBAIT7TT, TONERECHED
timing, SMEDREMEE KBS LM S vz,
Kendo . sa@Ql (154). [su-] (1443) %
A27C, TONBRECRELRESITE, 7T
2O timing 2 #IT HHEICMD 8 h /. Judo i,
fgu@]) (164&). lsu-] (13%4) HMAI 7T,
ZORBEREHONDARRE, I DHREE
PRBUT BN SN/, Soceer ik, [banl
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(34). [gu@l) (2%) B¥AITT. TOWNE
BEICHNE 2 - PERD, T v IV ELT
3 BRI &2z, Track and field i3, [syu@l
(64, [guQl (54) HHRAIAT T, £ONE
BECHM 2 RomiE, Seo) (B35S
BN Y A) 475K &7z, Badminton
1%, basiQ) (54%), syu@) (44) MR
TT. TOWELT ¥ PAESWIITEET,
powerful L A7 v ¥ 2 ORI AI &Nt

Swimming (&, A L—XIZ7—WIZRUSA LT
ERp IR E NS [su-] (48) HHRaAT7T
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T Y2 T RIS S/ Softball (X, /<
v PCHE=—NEMCIPEDITHMIELKBLL
f[donQ] (5 %) KA 37 T -7 Baseball
X Mpa@] (5 %), Mgu@l) (4%) HERa7
T, EONFREICEBRVER, Ror) v 7%
BT BRI S/, Lacrosse i3 [basi@)
(84). [don) (7%) MHHAIAT T, ZONE
BEICERVW 2 — b ALYy 7V ERB
T A Sz Kyudo 13, [saQ) (4 %),
f[su=] (34) AWRIAT7T. ZONEIRB %]
<\ BRI timing ORFICHEA & 7,

BED s, AR=F /< PRIGHEMTE
HEbHHA2EMMOEE (B A 1E Gymnastics T
HM+ 5 [su-] 128D timing 27" L. Judo
TS ORI ERTHIC, HMTHY LMo
B & D WAL 5) S oBELTIEN
BEYRBTEDLILATRHENI,

5) BfENET L OTFHEEREIC >V T
£3HDHEHIZ, MEATI L OFNFR
ix. speed DIHENE % BEET S HMHE /k/.
/s/v /p/s /hCRE Q=) BfIMEND
HEH81.4% (56F /7035). power DEIEINA #*
BT B HUARE /g/y 2/, /b/s /47 B
(n=2) MEMEhsH5HEETIB3I% (29
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B Y, fp/ CEDRYES KD (BEE WE
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£2 1IBRICBIIDERFABROEL by TN0DF /3 bAYGZI7
Table 2 The distribution of top ten most frequent Japanese sports enomatopoeias in thirteen sport fields and the number of subjects
(Right most two columns)

Spjn(rj())Onoma topoeias suQ | su- don saQ | syuQ | ban | basi@Q

Basketball (M9, F12) M1, Fz M1, F2 [iM2,
symnastics (M9, F10) 3 |MAIF | M2, P2 0 0 F2

Keno (M19, F18) M7 M7,FZ| M1, F3 | M4, F3 | M3, F3

Judo (M16, F15) M7 ES Ma(Esll M4, F3| M6, F3| M2 |M2,F5 M1, F1

Soccer (M4)

Track and field (M9, F12)
Badminton (M6, F7)
Swimming (M8, F6)

0 o W
m&!% - FE

2 e
Volleyball (M15, F18) M3, Fa. [ M5 R5l| M3, F3
Softball (M8, F13) i o
Baseball (M11) 0
Lacrosse (F17) M Sale
Kyudo (M7, F8) W§
Total | o7 65

M = Male F = Female

®R3 DERBSEED. BRICHSTHINGD
Table 3 Category specific characteristics

BHENE 7=~ ahep - GRS I HE (%)

Speed k). [s]. [pl. [h] B Q) T 81.4% (56/70)
Power (g). [z]). (b). [d) BN () 78.3% (29/37)
Rhythm (¢l [pl THloghHHEL 73.2% (41/56)
Timing [t). [ch] B (-) 63.8% (30/47)

£4 F/7AOEBM. Brh, BRCHSSNESERALEHAREENEN ST EHND
Table 4 Phonetic features frequently observed in Japanese sport onomatopoeias
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these fracture mechanisms have hardly been

I. Introduction

In bone biomechanics, one of the important
challenges is to reveal the reinforcement
mechanism against cortical bone destruction of
fracture prevention in sports. In the past, it was
discovered by the authors that, in quasi-static and
rapid-loading ranges, bone fracture toughness
showed extreme changes from the maximum
value to the minimum [1]. It was of particular
interest for us to find an increase of fracture

toughness in the rapid-loading area. However,

elucidated.

In this paper, fracture mechanisms of bone were
studied using fracture mechanism models made
of fiber-reinforced composite material [2, 3], and
performed SEM observations on fracture surfaces
to prove these hypotheses [2].

0. Material and Method

Commercially available femur of bovines were

used for the experiment. Samples were collected
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from Haversian bone consisting of one-third of the
central shaft of cortical bone. The samples were
machined to prepare compact tension specimens
as shown in Fig. 1. L-direction specimens were
prepared with a horizontal slit to the bone axis
and T-direction specimens with an orthogonal slit
to the bone axis, as well as a U-shaped side-groove
of T-direction specimens to measure the progress
of the fissure.

To evaluate the effect of collagen fiber on the
bone toughening process, wet specimens were
also prepared by processing refrigerated bone
kept wet in saline and dry specimens by sun
drying wet specimens for a week.

An Instron material testing machine (Model
1000) was used to perform quasi-static fracture
toughness tests at load velocities of 5, 50 and
500 mm/min (strain rate ¢ (load velocity / initial
interval between load points) = 1072 10-', and
10°s""). On the other hand, an Instron dynamic
testing machine (Model 8500) was used to
perform rapid-loading tests at load velocities of 1
and 5 m/s (£=1.2x10% and 5.7 X 10%s ~!). Tensile
load was applied to a specimen through two steel
pins pierced into the specimen to determine the
maximum load on the load-displacement curve,
and from which critical stress intensity factor

Kc was calculated. Detailed observations of the

/—61.5 }
K
']
T 82
o . mI
o ; ©
D
G/
Em=8>‘ Bn=2.5
w=16 . _=|B=S
20 .

Fig. 1 Compact tension specimen and dimensions {in mm).
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fracture surface were also performed using a
SEM (JEOL JSM-6301F).

Examination using reinforcement mechanism
models made of fiber-reinforced composite
material

Cortical bone can be considered as a type of
fiber-reinforced composite material consisting
of interstitial lamella (parent phase) and Osteon
(fiber). Therefore, in this section, the fracture
mechanism models made of composite material
were used to examine the reinforcement
mechanisms in relation to cortical bone fiber and
Kc value in the rapid-loading range.

(a) Cutting mechanism of Osteon

Figure 2 represents the relationship between
Kc and ¢ for the wet specimen. To verify the
degree of fiber reinforcement of cortical bone, it
was supposed that, at any strain rate, Kc value of
the T-direction specimen was KcT and Kc value
of the L-direction specimen was Kc', and the
difference (AKc = Kc' — Kc') represented the
degree of fiber reinforcement. The relationship
between AKc and strain rate is shown in Fig. 3.

12
: Wet
10 O Longtutina!
H @ Transverse
@« sk
E ¢
o 6fF
e
¥ 4F
2k
0 :.....4 acansd 2 asemd 30 5 ieed sacrad o oaaemd saarc
10 102 10° 10? 10°
&

Fig. 2 Relation between fracture toughness and strain rate
in wet specimen.
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In this case, AKc can be divided into range (a)
showing increased AKc values in the range of
lower strain rate, range (b) with the degree of
fiber reinforcement that decreases as the strain

rate increases, and range (c) with a AKc value

AK (MPam'?

that is nearly zero.

As shown in Fig. 4, it was speculated that
Osteons underwent plastic deformation or ductile
fractures after bridging in range (a), and after a
gap between Osteons and the parent phase or
pull-out of fiber occurred, fibers were broken

5 - v 3
b @ - B O

: High- §d
3 E Static L = Spef E

E | Wet
1B | AKKK | |
0 E....,.; vosued ool ..,,1 s saped 3a0ual

102 10° 10 10°
&)

Fig. 3 Relation between AKc and strain rate in wet specimen.

| Osteons | I Developing crack l
I
-4
! | ) ) '
X
Curved surface b".u'om
with smooth surface

or Cup-and-Cone

Fig. 4 Cutting mechanism of Osteon.

(a) Osteons underwent plastic deformation or ductile fractures

after bridging.

(b) Osteons were broken due to brittte fractures after a gap
between Osteons and the parent phase or pull-cut of

Osteon occurred.

(c) Brittte fracture of Osteons appears.

Curved surface
or ¢up and cone
with uneven lamellae

Traces of

Plane

Traces of
pull out

.

Tawat 1%

(@) é=12x107%"

(b)y £=1.2

Fig. 5 SEM image of fracture surface for transverse wet specimen.
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due to brittle fractures in range (b). Accordingly,
brittle fracture of the fiber appears in range (c).
To determine whether the fracture surface was
ductile or brittle, SEM observations of fracture
surfaces of T-direction and wet specimens were
performed. Fig. 5 shows the resulting SEM image.
In the case of fracture in range (a), the Osteon
stump showed a curved or cup-and-cone surface
with uneven of lamellae, and SEM observation
revealed a bridging mark. On the other hand, in
the case of fracture in range (b), the fiber stump
showed a flat surface, and SEM imaging showed
a smooth fracture surface. As a result, the above-
mentioned hypothesis based on the reinforcement

mechanism of fiber-reinforced composite material

12 -
H Dry :
10H © Lengtudinal High-speed ;
H @ Transverse 1
& 8F static : ;
£ fo—n :
¢ °F s s
¥ F :
2F :

0 SRR, o T I I T

10 10 1o°1 10? 10°

E(s™)
Fig. 6 Relation between fracture toughness and strain rate in
dry specimen.

Microcrack
- connecting

N

l Developing crack |

(a)

Fig. 8 Crack propagation model.

was demonstrated to be applicable to bones.

(b) Reinforcement mechanism in the
rapid-loading range

Though it was not mentioned in the previous
section, the cause of the increased Kc value in
the rapid-loading range of é=1.2 x10%"! (see
Fig. 2) may be reinforcement of the parent phase
or development of the microcrack toughening
mechanism.

Figure 6 shows the relationship between Kc
and ¢ for dry specimens, and Fig. 7 represents
the relationship between AKc and strain rate,
much like Fig. 3, when AKc is calculated for

dry specimens. As shown in Fig. 6, the Kc value

5:
E | Ory 3
o E| Ak K
§ 3_ Static High-speed.%
< 2F 3
< %
0 3
107 102 10° 10? 10*
E(s

Fig. 7 Relation between A Kc and strain rate in dry specimen.

B =
=
E o
o O
=
o o
an!
Developing crack l

(b)

(a) Fracture develops due to linkage of microcracks.
(b) Fracture does not connect wilh microcracks.
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(a) & =1.2x107%"

by é=1.2 x10%"

Fig. 9 SEM image of fracture surface for transverse wet specimen.

increased approximately to £ =10 similarly
to wetl specimens. Also, in Fig. 7, it was found
that the effect of fiber reinforcement disappeared
in dry specimens, whereas wel specimens had
obvious fiber reinforcement. Accordingly, dry
specimens may be specimens with reduced effects
of collagen fiber due to dried fibers, but with
enhanced characteristics of the parent phase.

As shown in Fig. 8(a), a fracture may develop
in range (a) due to linkage of microcracks. On the
other hand, as shown in Fig. 8 (b), microcracks
may help reduce stress because of the insufficient
time for crack linkage due to increased strain
rate. As a result, the microcrack toughening
mechanism occurs with an increased Kc value as
shown in Fig. 6.

Micron-order roughness should be observed
on the fracture surface of the microcrack linkage
mechanism. On the other hand, the fracture
surface of the microcrack toughening mechanism
must be smooth without marks of microcrack
linkage. To verify the above-mentioned hypothesis,
SEM images of these wet bone specimens
are shown in Fig. 9, which demonstrate the
development of microcrack toughening that
increases Kc value in the rapid-loading range as
suggested by our hypothesis.

IV. Conclusions

Quasi-static and rapid-loading fracture
toughness tests were performed using compact
tension specimens made of bovine cortical bone
to evaluate reinforcement mechanisms of bone.

Our suggestions are as follows:

(1) Fiber reinforcement mechanisms of wet bone
specimens can be divided into three stages,
which are bridging, pull-out, and ineffective
fiber reinforcement, according to strain rate.

(2) The microcrack reinforcement mechanism
works to the parent phase in the range of
strain rate above & =1.2X10°%s"".
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Effectiveness of sport therapy on anxiety and depression

Takashi HOSAKA

Abstract

Sport psychiatry is relatively a new field of psychiatry which has two perspectives as follows: (1) a clinical application of
sport into clinical psychiatry, and (2) an application of clinical psychiatry into sport.

In this article, I demonstrate two cases with depressive disorder and anxiety disorder who were successfully treated
with aerobic exercise, then discuss clinical applicability of sports/exercises into clinical psychiatry with literature review.
Several clinical studies with RCT design have revealed that sportsfexercises were effective for depressive disorders as well as
pharmacotherapy and cognitive therapy. Similarly, literature review revealed that sports/exercises were effective also for anxiery,
although by less well-designed studies.

In conclusion, sport therapy is just complementary to traditional therapies such as pharmacotherapy and cognitive therapy
for anxicty and/or depressive disorders.

(Tokai . Sports Med. Sci. No.17, 44-47, 2005)
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Research regards to flexional force of foot

Masayuki KAMON, Noriyoshi TOUFUKU]JI and Yutaka NAKAMURA
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Abstract

The purpose of this research is to determine the practical implementation of the foot grasp power measuring the feasibility
of the Eccentric and Concentric contraction force of the feet.

This experiment was conducted among athletes, 13 male athletes and 7 female athletes. The foot grasp power, the eccentric
and concentric flexional force, of these athletes were measured the device created to measure the foot grasp power’s Eccentric
and Concentric contraction force was set at R=0.93 for actual implementation R=0.86 and indicated very high results.
When measuring the foot grasp power, the results for each foot digit (No. 1-5) were positive and indicated the feasibility of
this device.

(Tokai J. Sports Mcd. Sci. No.17. 48-54, 2005)
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The effect of artificial CO, water immersion
on subcutaneous microcirculation in the limbs

Yutaka NAKAMURA, Shigeru HORIE, Noriko NISHIMURA and Yasuo NOGUCHI

Abstract

Summary: Although carbon dioxide had an increasc action of a skin blood flow, a blood-pressure fall action, etc. 10 the
human body, in order to utilize these actions for conditioning of Athlete, experiment using carbon dioxide-rich water produced
artificially was performed. The upper limbs of both sides were immersed in artificial carbon dioxide-rich water and fresh water
which were set up lower than the temperature of a2 human body and comparison examination of the recovery process of the
skin temperature of since it is immediately after taking out from water was carried out by fresh water and artificial carbon
dioxide-rich water. In five healthy adults who do not have trouble in the blood circulation of a finger, subjects are two men
and three ladies. A temperature set up three temperature belts, 15 degrees, 20 degrees and 35 degrees, and immersion time was
performed in 5 minutes, 10 minutes, and 20 minutes, and observed the tecovery process of skin temperature in thermometer.
Three fixed points were established in observation of skin emperature and three points, a middle finger tip, mid-palm, and
distal portion of forearm, were made into the viewpoint.

Result: The early recovery tendency of skin temperature after immersion was seen to carbon dioxide-rich warter berween
fresh water and carbon dioxide-rich water. Further the skin temperature of the portion immersed in carbon dioxide-rich water
from immediately after immersion showed the tendency higher than the skin temperature of portion immersed in fresh water
and which becomes large as it went to the tip, and the temperature of the portion dipped in carbon dioxide-rich water from
immediately after immersion was the largest at the middle finger, and showed the small tendency by distal portion of forearm
Moreover, the difference may not be seen in recovery time of skin temperature, by cvaluation with thermometer. When both
upper limps were immersed to the water set as 35-degree, recovery of skin temperature  happened for a short time and the
difference of recovery of skin temperature showed the few tendency in the comparison between fresh water.

Consideration: The increase effece in a skin blood flow which carbon dioxide has also in artificial carbon dioxide-rich water
was observed, and it was thought that iv was urilizable for maintenance of condition of Athlete or rehabilitation. However,
there is also a case from which the increase effect of a skin blood-flow was not acquired, and it was thought thar examination

was required further.
(Tokai J. Sports Med. Sci. No.17, 55-62, 2005)
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The effect of artificial carbon dioxide-rich water
to the university baseball pitcher with sensory disorder of upper limb

Noriko NISHIMURA, Yutaka NAKAMURA, Seiji MIYAZAKI, Shigeru HORIE and Eiji ITOH
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Abstract

The purpose of this seudy is to report the mechanism and the symptoms of thoracic outlet syndrome causing by the
repetition of over-head throwing and to investigate the cffect of artificial carbon dioxide-rich water for the university baseball
pitchers with sensory disorder of upper limb. The repetition of over-head throwing like baseball scems to make many players
feel numbness or sharp pain at the throwing limb.

Carbon dioxide (CO,) is possible for absorption of intervening in the skin. Bathing in artificial carbon dioxide-rich water
make blood flow increase and vascular dilatation from increasing CO, intentionally which is originally the metabolic last
product all over an organization. The trial of bathing in artificial carbon dioxide-rich water for the university baseball players
having sensory disorder like numbness or sharp pain during pitching broughe a ceruain effect.

The effect of artificial carbon dioxide-rich water is expected to decrease blood pressure and the numerical value of lactic acid
as a fatigue substance in blood, and to increase blood flow of skin causing by vascular dilatation. It also scems desired that this
therapy will be developed as a conditioning in sports activity for the players having sensory disorder like numbness or sharp
pain.

(Tokai ]. Sports Med. Sci. No.17, 63-71, 2005)
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Table 2 Numbness and pain on upper limb of pitching
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Table 3 Results of physical examination at upper limb of pitching and diagnosis of TOS
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Exercise program including playing elements to develop for motor ability in infants

Hiroshi YAMADA, Masutomo Nagado, Yuji KAMATA, Akira RIKUKAWA, Tomomi SHIOZAKI,
Tomohiro KIZUKA and Tatsuro KATO
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Abstract

The purpose of this study is to examine the effects of exercise program including playing elements on development of
motor ability in infants. Subjects were 32 healthy infants. (Elderly group, n=14; Middle group, n=5; Younger group, n=
13). The time of 25m sprint in infants was faster in exercise group than in control group. Values for measurements to which
we developed (static balance, dynamic balance, and dash & catch) were better in elderly infants than in middle and younger
infants. These results suggest the utility of exercise program and new measurements for assessment of the exercise program.
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Table 2 Camparison of the time for 25m run between exercise group

and contro! group cited from previous study

M EhEE 2EFH
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FEFH 5.8410.54 6.52+0.64
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WL, BERBEIHE->TED L ) ITHAEL
T 5DV THREFICERH L 7.
ZJHOERBEOMELK I IRT. BTV
AELTE L2568, T30, FERTE3
BThY, EMMRINDIIONTY 1 813ELE
otze AEMEITDOY A4 A, ERMVHIBIZD
NTHL LY, E4, FErh, EROMTHIA L <
otz COREMETIZ, FEERKOLELE
DT B ED LB RNT AR EFHTE
bLrEZOND, LMo TULOEELIS, &
RORTTRBI - THINNT 2 RTEH, TR
FARNELICMEL TV S EARB S hi,
RS, ¥ 32 &FrvyF0y4aid, Lip
DT v ARRERELST L RIS, ED, £
th, EROBTHIP L oo SHDY v
&EFr v FiE, K—LOEXYIZLHZFEAL
THERLY v va, P43 7R F v v FLT,
HERGESTHBEWIRHITH B, TN,
2, B, oEl gt vl vwb
WHARROBIELREMICHMETE 2, foT,
FFic 2Ty aRMETEI Ehb, &
HORT B> THRERORE B LEL-Z
ENERFEND,
FAZOBRAE IS, To3FHICWLTIRA
WRTHLIERLDOTH Y, fTHELD

76

HBIZTE v, SHid. ShE CHRER %
RELTIHOATELhDBEDH L OBEREH
RHIEICEY, WESHE L TORYSHEEY
FTHLEMD D, SHIZKIGRNPHELBIESD
HRERNG A =5 LMl 2R TH<S Z
ELUETHAHEER D,

Wz

AR Tk, HROMBEROBIEZHLEED
SEERHME LA [ABES]) Ya 75 A0kERK.
BLUZOTu 75 AOMEEFNTT 2001k
B EEL, 208—BRFE LT, 2T%
RbE LTRSS hA, BUERKEEAZE Y
0754 R EF IO I L) 2 —EHMEHE
LRI 28R E LT, HLLERLL
T A P 2fFol oA PIUTOIMY
Thb,
1) FRED 4 ARS8 164E F ¢ Hiz 1 |
(SEM4smE) DM 7a s 5 L% EHL Tw
L EHENNAHHRTTAO 2 2O HHER THA -
HsE %72 720

2) BsENIHE LT, SRDEEIB I URAW
A THE D OBEL LTL2EMIZHWSRT



WO MEREER Folho (BB 7075 4] ORR

WaH25mEX MV, 610 AR TH
PIZERLABNAS v A, REER. &
vV a&Fr v FORMIDOTLIHH LA,
3) MW7e 77 DKL 72D RO2B5m kD
Z 4 L1%, SERHE, FERDE L L IATH
RCRENLEEEY E L TH»- 1,
4) WM7ATERLIWMEICN LT, ELHN,
e, SERGWOMITREFMNRL o7
CHHOERPS, HLICERLWERN
MR ORI O RE % KL T B g
HAdER s vz,

IhHEDI EDNL, GRS [REEY] 7
0754, BEUIOT7OY 5 ADFHENIHIC
P BERLAHZHA S 5 BREARTH LS

EAR I NI,

i
E AN RPN 2 S A v e 1
FERITI - bDTH 2,

318 - 2Em
1) MO8 BRURBRLE T L LO»HE, F2
& BTTRE,. 1: 9-12, 2003.
2) ¥, RN, BMpENE, HibEE X
HHERIC & 2R o BMiIRIED FME, Higks
AFFEEPALE, 33: 21-28, 2003
3) B K, & GHE, FHMgE, Bk
TR 20024 D EBERAD S ATz oMY
fEhl, ffo R, 54 161-170, 2004,

77



AR—=YERENAR

A — Y ER SRS

1. BAREEEIR
X4 WK AR — 7 RN
L4 . Research Institute of Sport Medical Science,
The Tokai University
2. it
LRy N e
3. ®BEFAR
miAI62410H 1 H
4. @EEN
AW OB O ML, A K= - Wifhds & U,
FHAIHET B M OHE F0) L SIS D AR,
W EITH L &b, BiEhom E, RE—
YREEOTH ., SIS oFmFE. HEkioMRe €
OWHORMEIL, RIRENTEEHILH S,
CDIDIRAERFE L TOFELED L. 5B
MmEE &R, BOHBIFO LIS - oML i
35,

5. MAPEE
AR— V4R
AR —IRR
— EPRREBP ZAR—QISL A AN R
Af— 2]
R4l
K%
Bt
s ﬁg
WA
® & BRiE
E L L]
— W ASFY AR=YIVZ 7
(ZH=YRBDOFES.
ARBHEY)
— AR ERA

78

RBAZANR—VERZMARPIRE

19874E1051 1 H HlsE
(20054 4T ¥ 3E)
LIE #® A

014 ASBIREREANGEREORTTE AR
BEBIOEB L UBNEICEIE, Wik O
F 4] Ev9)) (HBO R H— YRR RT
LT TRBFRERT] &) oREOR LWL,
b o TARMER MO 2RI TLHIED S
borts,

W24 AHEFORMAMEI. K- - Rilhis
LU BRIZWMY 2 RHEDHERF. ) LS T
DR, ISR LIT) & & bio, Wik
Dl Lk, AR—VEROTB, RSO HT8:
Fkiomgt zowlio L&k, fBENT2
Liaiidhsb,

COLDIIBROKREE L TOHMExEN L, %
AL, BOONHO LIS R%:
fiE#$ 5o

W34 AWEFNRICED SN NN EEET
BRI EDMEETTo
(1% - R d LUt iRE
()83 - HEOHAOR X
(B OPURERE L UMY
(RS - BUSRB LURTNLSSOMM
()75 - WISEDZECE A iddhy
(eYN B2 D AT
(T, KFRKOAMEERT S DIILE

e3¢

Ma% KERFCBTLHEHARDODHEL2ED
MO IED B,

(VRFHEBIFE 59
HIHORH. fRUEDREREE ) L, BBy, 4
R AFAHNF v 2 EEMY, Fofl
(ML HimF 753 5F
RAF AA =7 R, LB, BB KoM Lk



FORE, FL—=r T Fof
(3P 7E 7 5F
Af—y  HBEYOFR. il QMR
8, MEE L UTENMGE. Fofl
(4)E DL 53 BF
HOrEE R A LRI EgE. R -V D
KRiE R, 2 H—v B L UMBIERIL, BRI,
BlEsomgs. Tokett. 2o
B55 AFEFICOEOWERM LML,
(OB FHEREFERBIM
(2HEREE R
(BB
(OIS 2E T 5B
W65 REFERTIL, AEHERECH

®E2E O &

£HW AR -RER

W75 AMESRICHELR FIRIZAMAT %
AL, §1 s AR RTOREL B
Peb L gwp L i, TORES LR
PS5,

W84 AHERICHUBOARERIENTE
Bo REGBELMEL. iIRFFfEDL &, £
2PN DB -7k B EFDILERET 5,

§9% BEGEEE, NEUEIEOPFHEL I
SEHE DY & 0K L. AT &
DREBTHREOREEZBDLbDET LD,

$LH WA

104 KR YIEOHEE - BhFE - 05 - BT
RO LTPHRIIGEBE{IENTE D,

ZOEHIEFNED D,

$£EIH WMAFE

1L AMERHRFHETBEME, HRIC
WL, POBEROMEIZHIZS,

2 AN E LTEEONEHBHO
LI SREMARILGUNBERAEMEGT L LD
EL. FDLMIR 1 2 LT 5, 22750, HE
2UitF evr,

EAWH WRE

W2k LARETHRNETE2RE, fHitsh
7oL BESA B,

2 WFERIREN S L CTAEOSRIIAHST
L0k LESTIREBHAEZERKOREZEHT
R tEaTobo L. 2ozl »4
WEF B, L2220, IHELHIT RV,

EO5EM  [EE

P13k AFRFIPRHEOKBILYELL S
(&, FYEOREE R THHEFIIINT 208
BELWICE L, WL - TRCBEESEL 2 LAt
T&5,

F6M HARE

W%k ARWFRHIEHE - RIS 28007, £
IME /T LA WRLELTHENTE S,

FIH FERARBIUES

B15%  AFIEFIL, FRBEARBREZEDAOEZ
HORLIIETHE-HRETH)ENTES,

2 HBiHHE. MROTIEICMLTIE. oo
LEBRNTETE M il U TR ORR e L
high s hv,

N6k FBCICEITHE FROLBLLEDD
LAl FHEAILREFOREBTHHE WUTHR
BUEHT D) 2. MENFHELHELIZATH
., FRICBEHSEHIENTE D,

®IFE HE =
W17H AERFOUEIIMAFTHRROREET
TR
B18% WIFEFHERILTOHEE L o THIET 5,
(ORI &
(2R AR E
(R YAL S L UIRfE O £3R - BhEU2 - B
WEEIZIE LT FH X HIE SEH LA TE S,
BI9Kk WEMHEGRIE>EDOHEEHEMRT 5,
(MB35 2k,
(QAEIZMTH L,
(BFHRTFRAIIMNTEI L,

79



WA T Bk,
GRFREEECICMT AL,
(OfFEEIMT AL,
(1) OB B 2 L,

B4R B B

205 AWEFTOBAIITRBESIE Lo
i

MN21% AHRFTOQIEER. HEA4 1 HICE
FORIEIANHZ L TRD S,

N2k AHMEFOEHERIT, BEHRERKE»OL
DEMN OIS, TFRENBYE: - 97658 - BICHFR
% WRHAERB LIV, ZOMORALL-TH
4543,

12720, BEWRRED S ORM U ORR
DZECL ST IZ oW T IR AT IS B DK
RELEE LBRRAE D> T .

N2k BMBRRBEEORD D IKEED P M
BL. EMRREEEIRORLETHNRED
REE{RTE RSV,

W25k FMRIIFEEIEGEOISHERE ORI (K
L. REFMARIEE SROBRERETHIHEDIK
REHRZINERO W,

£OE WHDKIUSFE
BBE KHERFIZBITLHE, HRICEI(R
W BERZLQFEMEOBBRE L FEOHHIICS
WTOBRIEBNSED B,

F{OIH T A

265 AHBEL, QATE LT LBE. W
RANSBOBRLHTEAMERBEE ZROK
BroEET 5,

D274 AWMRHOBY) LBE RIS L2002, &
BRICEDHEZHDEDILELENRZ TS
T EHNTES,

0 CoMEUL, BIG2EIRI1HED I
T 50

80

[ERIBRZEAR—Y ERFHEE]
TRHRE

2004%E4 J1 1 H

I. M3GRE
1. AEICHRITCED0IEN & LTHHERZERH
— v RBHEREFR T H R UBIERICR S, 22250
HWIRBHESHNBEL Wb BEIZ1E, BT
LHEMTED,

2. WHINEL, ZH— v EHEOBRHFIRIZ I
HEBL, BEFEEL. MR, &F. N0
iy, R LoOMEEL Y, Zofie L, 52
L2:boizBls,

3. HRONUEE LU RoBENIE, RIEMIKEL
ZlIBWTRET 5o

4. AREIBRENLNUEL, FE LCEAIL 2
/AP

5. KM ELT7—-F7oty4—%llvA
4R &, 25F30ffE L70y E—%8X T
e+ 5, SHEGEE SEIRARSE. L2
% B3R, SRR, MR LR S h .,
BONINABT MY 5, B RIS
ZIEBRIAr R, A— PSR EHET 5, RiHD
r“i‘ ...... T, ceeoee O. e 1. 2, =w=eer ])‘
2), e (1), (2), weeeee a), b) oo {a). (b),
&5,

6. ®IL. KFERXL, WRAHOERIL, LE L
TIECo &, [, PRELFOTRHY Lath
10— J AN, 3. INSLFFETIR. BFSE Lol
MREOWEE. BN L) 1 =Y PHNET 5,
IOR—VHREBBLLGE, DL $s
FR 2 B L2121, 2oEREFBAIIUH
¥ 5,

7. BRI HUNEL., T IHBITESL L
LB LD LTS, BYRAR - 5—-L b
VA, fEEADIARDOA LTS, (HL, L
PN EHDF—CHATHWERUBN BN 2 E




LBsRFRaofeET5.)
8. WREIZG FAFLILTULETEL., ¥
1 b0N (EoWat, LI, oS, FHIS,
MxE e LT, AIKWSCTRA) 2100, |
B oGP HRARICH Y, Aok
SR —3ET 5. AEROEARRE. AUKE
WA, M4 v 7 TEREFROFERICE-T
TR 298
9. SUH - BEEUL. FAE LT, AXORHIZ
ﬂmnu~%t WiEOMAIZIE, BE - HH -
HER - s R=Y - GRS OIE L, AT
Am%%uu‘x# T - MR- RATHT - i
) R=TORUSRET 5. HHANOLEL,
HEEL VTN 2 2BIRT T & v, 235, 5l
W OB A SO L IR o 4 2, 1),
2) kL. BINIERB T ENAT S,
10, #3H. HFEHL. muﬁﬂwmmuu &3
MELT, BRXMES. a). b). o 2o 7Bk

I(ﬁ%kaim)Lléam umﬂﬁﬁ*

LbEMETS,

11, WERBIZONE D 2 HFETI L&k, TDOLY
BEE. HHALHBRBHRUB LA KK
B1AR=Y (B0 8] &Mt 5. 1.
5082 KD ORBSHFATUIES 5,

12. HBBTIITRICKMIT S,

T259-1292 FZNSLERHALEH 1117
[dCite K2 A0 — v KRR T ) MBS

0. BRR=E

.2.3.4. 1% HIxcHEICE L
5. a) B, ML (FEHE LTRID &L,
SHDOREWN L 7 4 THEK (LY — A/F%@&
ZLOFB) I, MEOTHREMM, YTUR
NR=ATH A4 7HEITTHH, YIS LKL
FIZOWTIRSOMD Tld kv, /2, BRI
DAR—=ZR et 5,

b) KD LM, FEBLULEBIIHI LY+,

GEe2strForAtR i, (2271712 b
oo T R=YHHITFHESFABRIIN

) XL AHHO FIC¥ESR (W—=T).
WICHERNOTIONE T 2 RN 2 FA RS/
> T#H <o

6. HRIEMELTIWNII &, HEPiRESD
THRID EHDIOR=T N ET B A (B LA
1R=VIE, BBEECOOHTHB), L7L. T
DR=VEEBBLIYE. HD0IRIN LB
FELLEMCR ZORREFHEENT S,
7.8.9. &, MXBEIWL,

10. BgSICWE, £¥g0eE LT, fiic k508 -
FTlt - TEBRBNE XU (600N iR
%%

1. 12, 12, HICHEEICH L,

W S oBsEI320044E 4 )] 1 B2 ST %,

FHREAR—VEHFHRRR
AR—YEHZHMEEERERBW
itk WL %

& I B

£ Il wE #B

£ 0 NF HY

£ W OEN BEK

(2003. 4. 1)

1 e W DD e

200MERE R H— Y RIS TR
i - MRERS

LB B WL % KTEEE CEIERA-v
7B
SR OB M B BRI
)
e B Adi— v REERN
£ 8 A= R
It 4l e RH— R
£ W B A= B
. BE B RA— v BRI

(8]

~ o v s
R EEL

81



10.
11.

12.
13.
14.
15.

16.
17.
18.

24.
25,
26.

82

. WEREN

. WFEN

RN
Wrge i

mRH
W
Wi H
LA

AL
AL
A

. WFEN
. BFgEI

. WFREL

. Wl

R

wisE |
WrgE
e

il
iEe

¥
AN
e
CF

Bk

AV NJf}

Ky

HEy

Bk

i+

%

-
1
ALY

.

ri
i

()K:

i)

BAGMRH

BRI

A
BH
T4

by -4
HHl

ARfi
Tih
1

£k
itz

FEE (EEAHR—
#H)

BHEER (EFEAHR—
FH)
Rt (R #R)
HFNHERS GEREr
T#H)

BT (BREHANRER)
R (RERNEER)
HHEER (HEH)
HHEER REAR-Y
#H#)

PAEEM (ERER)
e R
HHFFR @A HR—
2%

B4 (REHNHER)
e G nite
)

B8 (WY F—3
a v#)

HHER (EERH—
##)

BHEM (AH—2 - L
Tx—T AT AT MER)
B GEFER)
BiREHRER GRE 2H)
B (kR

27, WIELY MK fh— TR (B A
7 LEHE)

28. WA MW #iZ T8 GSEER)

29. WIEH ¥ B EES EEHRHER)

30, WIELL Ak W) RRMERHETR (RGEED

31, WIRH HH A% EHFES WHEAHR-
28

32. FREH M BA REETHRL -

33, WIRH il KB AT (AH—-2 - L
Tx—whI A MMEH

34. WA B[P EHR #H

35. WA MiSERT 4

2004FEAIR—Y ERIZHRA
3770V MRREE

e - b E B Lol-d o atiEE

o B OMAE: L URAm LIS A L —
=Y ) OB

o Lty o RN IC RIZT W

o AR~V BFOWEIN Lol b0l kL —=
BT A 0%

o RIIHIFE BT R U A ORMIIC IS 209
D2

O RFEAN—VBTIIBIIEAHR—ViERLZON
HSH¥ B R



B

77 AT SR meskt ) L €y 2 WHARE, NEAETHROAY VT v 3 2Tl
LR 037M, HPOEA S VEHBO NS MIZAD F L7z, WilAFERLHERT RN
HH ZOEDPITA->TwLYHE, KilERTFO—HHELTERIHELL BT,

T, WiEKFEAR— VB ML, SBRITHIISORITELY E L, A5DHL
FRTAHAFT LA i bL—=r 7 0B, AR, )N R ERERSHID -
TwET, 20034EMEICFTH I L AR, D3RS A K — v BEERERMEH 0 2
H—vHR—- b RAFADEE, “OHETRA)V - SEONLF—F2RKIZLT,
M- KX RBINT L7007 AOMRRTHHRL EOMAELITV. TORLEE
WO AECRILT S, Z2HRRPHRBTORY MAE TV, SM0 BN HIFTE
PAREIF ) SEZRITEY T2 AR—VEREL, WAHALALJUEZHBIICHRE
REBAPLEL SNL5HTHLLRVET, HXEH. HAE. HEBAGZ—
& oo TAR— Y IREHAMENPIT STV 42, RHERBUROMLBITHCHEREL T
T, AF-VERAZREOTDMN LIZIRTT, B4 LD MAERETINLE TR
TvEdo T/ BN - AL LIS N PRI LI2LIHNTHI LD,
FTAMEBHRBEONHNTHD LU ST ES, HAEMIZE, BRoEIZL
TEBHMEDOD O R R LOMBIC & 2 KRBBOBIR, 5 — <R KFR L OWLL
EFMHHAE LRI L HHRVENSWTY, HBRFEAN—VEALRIEORROETY)
. RSP ODEOTHRBHPANELNELDITOT, AL BRVELET,

BHICARD T LAY, BUTGHIACH > TITHRETE T LERSIE B L
EFET.

2005 2
HEBUE ML %

83



B84

IFEERE AR —VERRME)

8Ea
HHE Wil
£ A H
# TR

» hiF

» #HIN

L
e —
&
=8
Bk

RBKZANR—YERZME B175 2005

#i78
i<t
RiTH

BliF

R -
E-ET

20054 3 J131H

WK AR — v EFEBRERRER S
WilEKE A R—VEFHFERR Wi %
T259-1292 #/INER i L £H1117 TEL 0463-58-1211
Wit R IR R

A RN Bk &4t

BRE&tF1 74




