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Exercise treatment for obesity :
effects of walking exercise on body weight and lipid metabolism
in experimental obese rats.

Tamotsu TERAQ, Takehiko FUNSE, Takemasa SHIRAISHI, Nobutaka MITA,
Yasuhiro YAMASHITA, Satoru MASHIMO, Takao HONMA, Yoshimasa IMAMURA,
Nobuyuki SATO and Shoichi NAKANO,

Abstract

The present study attempted to demonstrate the effects of walking exercise on body weight, lipid
metabolism and serum enzymes in experimental obesities induced by ventromedial hypothalamic (VMH)
lesions. The rats were then divided into VMH-lesioned and Sham operated sedentary groups (Sham-3).
After 3 weeks, VMH-lesioned rats were then divided into a treadmill walking group (VMH-W, 10m/min,
B0min) and a sedentary group (VMH-S) for 6 weeks. The body weights at the end of the experiments were
remarkably greater (P<0.01) in VMH-W and S than that Sham-5. The body weight in VMH-W was
significantly lower (P<0.05) than that in VMH-S. The concentration of serum triglyceride (TG) in VMH-3
was markedly higher (P<0.05) than that in Sham-5. The serum TG in VMH-W tended to be lower than that
in VMH-S. Changes in the serum cholesterol (Cho) was also similar to those of serum TG. Hepatic TG and
Cho in VMH-S and W were significantly higher than Sham-3. The serum glutamic pyruvic transaminase
and cholinesterase in VMH-W and S were markedly higher (F<0.01) than those of Sham-5. It is thus
concluded that walking exercise might be effective in body weight and lipid increasing metabolism
normalizing, and it also may be used effectively in the body weight reduction and/or clinical treatment for
obesity,
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Fig. 3 Changes in concentrations of serum triglyceride and cholesterol in the experimental obese rats induced by
ventromedial hypothalamic (VMH) lesion,
Values are expressed as means * SE.
*P<R05 = =P<0.01,

B FESNEEROER
Table 1 Changes in hopatic lipid contents in the experimental obese rats induced by ventromedial hypothalamic (VMH)

lesian.
before 3 weaks 9 weeks
{Intact rats) | (VMH pre-exercise) | (Sham sedentary) | (VMH sedentary) | (VMH walking)
Total cholesterol (mg/g) | 3.3020.25 2.99%0,17 3.19+40,12 6.09+ 0.53"" 6. 1+ 0,45
Cholesterol ester (mg/g) 1.57+0.14 1.2940.14 1.15%0,11 3.45% 0.37** 3.63+ 0.24°"
Free cholesterol img/g) 1.73%0,16 1.704£0.10 2.04%0.13 2,64 0.31 247+ 0.27
Triglyeeride (mg/g) 4.40%0,29 15.88£3.91 4.42%0,39 498.35%18.18* B3.T4+£28.51""

Values are expressed as means = SE
*P<005, & P<00! with respect to the Sham sedentary growp.
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Table 2 Changes in serum enzymes in the sxperimental
obese rats induced by ventromedial hypothalamic

(VMH) lesion.
Sham VMH VMH
sedentary sedentary walking
GOT (KUY | 124,4412.0 | 1506122 .2 145.0+18.6
GIMT (KLY 19.4% 1.5 47.B£10.3° 51.8% B.2**
Ch-E(LU/TY | 18302298 | 455.6%95.5" | 431.0+05,2*
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Exercise test for the freshmen of athletic clubs
in a University

—Physical characteristics and ECG during rest and exercise—

Nobutaka MITA, Kiyonao HASEGAWA, Masaaki TSUMIYAMA, Osamu IMAMURA,
Tamotsu TERAO, Tatsurou KATO, Takao HONMA, Shoichi ARAKAWA,
Tokimaro OMURA, Masaru SAITO and Shoichi NAKANO

Abstract

The purpose of this study was to define characteristics and variants of freshmen of athletic club in one
University with regard to resting ECG ; controlled, graded, exercise testing by bicycle ergpometer. The
subjects were 116 first vear University students of the male,
The obtained results are as follows ;

. B5(73.3%) of ECG tracings were within normal limits.

ECG diagnosis of premature ventricular contraction (PVC) was seen in 7(6.0%) of the athletes.

. The diagnosis of sinus bradycardia was found in 3(2.6%) of the athletes.

. ECG diagnosis of left ventricular hypertrophy (LVH) was seen in 2(1.7%) of the athletes.

. The athletes with abnormal ECG had a higher percentage of fat than the athletes with normal ECG.

. Changes of 5T level on ECG during exercise and recovery, the athletes with abnormal ECG was more
depressed than the athletes with normal ECG.
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Table 1 MNumber of subjects by each sports club

N

Soccer 27
Badminton 4
Basketball |
Rugby 28
Volleyball 17
Handball 11
Judks 8

Twtal 116

E? BRIIERCHTIOMER
Table 2 ECG variations on standard 12 lead

ECG varintions N %
Within Normal Limited 85 73.3
Fremature Ventricular Contraction Fi 6.0
Left Ventricular Hypertrophy 2 1.7
Coronary Sinus Bhythm 3 2.6
Sinus Bradycardia 3 2.6
Incomplete Right Bundle Branch Block 4 34
Complete Right Bundle Branch Dlock 1 0.9
T AV Block 2 1.7
Ectopic Pacemaker s 1.7
Others (U wave, etc.) 5 7.8
Total 118
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Table 3 Physical characteristics of subjects by sach sports club

N Age Hightiem) | Weight(kg) %fat tn:‘lrfhf:‘fn} ’;E:,:n":
Socoer 22 | 181203 | 1725456 | 65.6+ 5.3 | 12.3%1.6 62,1+ 8.0 64.8+8.4
Badminton 4 | 183x04 | 1698264 | 63.7+ 53 | 10.8+1.7 718+ 1.6 53.846.3
Basketball 20 | 18.4+0.8 | 1796494 | 7212107 | 13.5%1.9 57.1+10.0 59.9+7.8
Rugby 28 | 18.4+05 | 173.5%6.7 | 72.6+11.4 | 12.1%2.3 59.3+ 9.1 69.0+9.5
Valleyball 17 | 184405 | 1794286 | 70.3% 8.2 | 11.640.7 61.7+ 6.7 62.0+9.1
Handball | 181403 | 174.0248 | 67.4= 4.4 | 119218 64.0+11.2 63.3+7.8
Judo 8 | 18.5+0.5 | 176.5+5.8 | 87.9x12.2 | 13.5%26 52.4+ 7.0 59442
Total 110 | 18.340.5 | 175.5£7.8 | 71.0%10.6 | 12.3%2.0 60,3+ 9.4 63.8+9.0
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* <005

#I ERFRUBBECOES. ST L~ ST A0-7HEE

ERTEMBOONL, ZVAF 4 BN LD L
707y b= EFUHEOLEHRFLEEIC B
LT, ELERKE264(18%) . FEitieRkii208
(20%) LN TED, ZhadBFOER
HU~BETHoF, SROEBRECEVWTLS
BOPr—=07ICkD, AXR—VILROMRBE
mTEMSSICmMT L ELI RS,

. DEEERERUEREELEDREELICD

we

RACHSEOBEBEIZ LT, LBEERE L
HEE (HEHKR. S0EEXLS0.) flosE
PR A LEEZE AR L, LREREATR
HOI 6, STHOBTCES HLLEL LN
LHLBEEEOFEIRGTHIZTo .

Srfe, (RH, BEARERFEIURICOVTIE, PP
LEERMNE (LT, ANERET3,) 0B,
EFSE (LT, ER#FL T3, &0 uMFst
EHonTusy, REORER. MEMCRER
LhERES LR T, % Fat RIEWEREDH
12.2+2.0%. RESHMI3.0:2.0%THI, R
WEBROHHBWEECHD . mEMICIES %k
rofEETHEOENBED ST,

5 ICIEREDE & RN E O LR R U
B DA%, ST v <, ST Ao —7Z0OFY

Table 5 Changes of Heart rate, 5T segment level and 5T slope on resting and during exercise

normal abnormal

Nomber of subjects 8 22

rest H.R. (B/min) 6.0 £ 9.3 B2.7T £ 8.1
rest ST level (ma) .85+ 0.58 1.1 £ 1.4
rest 3T slope (m/sec) 13.8 £20.5 11.65+42.5
Changes of H.R. after 1 min 7.2 £ 4.7 3.5 = 5.5
Changes of 5T level after 1 min. — 001+ 0.8 = 0.23% 0.5
Changes of 5T slope after 1 min 16.0 £23.2 11.9 2.9
Changes of H.R. after 2 min. 127 + 6.8 13.4 £ 74
Changes of 5T level after 2 min. = 0.0l 0.7 - 0,181 0.7
Changes of 3T slope after 2 min, 13.0 £25.1 17.6 £30.2
Maximum changes of 5T level — 2.17% 0.8 = 2,49+ 1.2
Maximum changes of ST slope 50.6 £19.1 50.0 £31.3

P <005

43




fiff & AR SR L2, Eiizet LIEREHET 2,170, 8en, BT
1) Zeipns 24941 2D {E FTH - BEEROAVIES
L0 LMMITERERG.0£9.30/9. B EBMLD ST L~LOETFIhs Lsfml i & B 1,
WHEML.TEB. U/ TH- N2, STrALBE WMEOERHEMCIERORZIIZ0 S i ii-
WAHTE0.850.58m, RMERL 1L dmTHD, 7
HEHBORSRESESENFIE L L T, AFHRENINCHES ST Ao —70%{kiz, 1
CHSDEOREBILHBOLNL ST An S TIERSE AFSENMEMcL T+
— 70t IEW EH 13,8220 5m/sec. BB HBE 16,023 2am/sec, W FH B2 +11.9+20. 9/
11.65+42.5mm/sec THD ST L2V EERICR  secOMiITH -7, 2 0B TRERERL+
HEROHES 220K EWI ENED ST, 13.0+25. 1mm/sec, B FIEH+17.6+30. 2am/
2) MWy sec DMMTH -7z EREFRTIE 2 5BOTEL
WMIEENC L0 | HE AR P RE AT it 1 L OBAETL TwA M, REENT
N 255 SEOCHBGHI130~16040/5 5 12 2 HBROEERS 2 & e T L T 170
SO ARHEEEL L BEER, ST vn, /4% CoOHEmmERic s 2 ST Ao —
STAD—7DEEFIIOWTOMHETI I L 7OBRATRIE., ERESMMLBEEICHL

wtd, TH+50.6+19. 1mm/sec, EFHRA+50.0+31.3
SEO AR EEERIEST+0.5Kp (150kgm/  mm/sec ORIMNTH - 1,
min) OMINTH -1, PiE, Dn¥f o OEE RO ST 8Z ki ow

FBRTHMHINCE S | LRMOERIZSVWT 1 TATERY, STEAOTESLERNONE L
FETIE, AFRIIAMEICH LT, ERENS+ HHLEETHE Z L cRBIL A W, Boknft
T.2£4.7H0/5, REHFEH8.5L5.50/008 Kb SORES S, —BHCEREO LR
mees-t. seicATTL2HETR. EESE oy LREEO ST LARNRETERL, 2
BFAT+12.746.840/5, REEMWS 134274 hcHIEL T ST 2 o—70HNE R 5
B/OOMINTSHY . 1. 298 L RANEROS 22 L5000 50TV 27 IEEC 2 OO
SIEREEL D P 0Bminity S ilfics  BiRE S RIS ST L AEF L, 2hus
200, WUEORR, MEMCEEORZE s h WELTST Av—708yEn 5 h. Lt
oz, HLBEEMORETEML TCH2L0 %25

AWTHENMC S CREERRO ST vt 13, $5120ST vk ST R o—70k
i3, 1 #ETAREMIEHEICE L T, ESE 5, S L —= 0 ZERA SR B EE.
BT —0.01£0.8mm, REFLEL—0.2340.5m0 —HA, BUEOLEICHELTIR, BA%r L —
ETTHo%, 2R TREREWS-0.0120.7 =CZEMARBIZEESTS . THOBEL
ml ]l FEOMEBLALERLTVELH, B PhuC LaEB AT,
HEHTR—0.1820.Tm: PP ETROMS % SEHOBSEFC ST, Fr—=r75HA
TLTl, 1508, 208 E CRAREBOST v HETH-TL, ZOTE—MTIE S, OB
SMETHERBEREMELT, PPRS0HE BLCREFTRSZDoh2E TR, ANREE
DROHSNTEY, 1 5BOMEFHHMICERE (Lo T 20RO TR TESSE & HiEL T
SHAETHROESNED AN, SLMEICHD FhICHES STL AL ST A

TEOEBIZ BT, AR ORBOHNE — 7R AE |, SHEsGE HEEHEEN S h
1700/ & Lz, EhcES 2 COLMBNM . C0OC L. FCEBATESEOTET L :
W55 ST 2Ok Tz, S CEEERMAMEEED 282, Ol 2

<1<



|hrREvwsorELSAE,

REMMEHASA 1108) oo 2Bk
ORI £ 157 TR IR R %17 - 1o 8558, LITofx
5% 7 Ko s Fadi
1, Ll ET854 (73.3%) BIEXWEATS

21
LEEMSMNE IR TR (6.0%) BB shi,
fAtEfRIRIE 345 (2.6%) B oitz,
AELEREXIE2H (1.7%) Evsitl,
CRELLETORMEIERE L 0% Fat 5175
VEEIC &= 2,

6. M ERTECHT 5 ST v 0Bk, R

WBEOHIKE HEREICH T,

MEDLE 3Rz b @b antn, rREE
DB LI L b, SEBELICMANS
RTWBLHEEESILOEEZ NS,

. BRI 2WTIR, BiEkEEt sy 57
R AR SFTIR v 5 7 OEE, S, i
W, FEHE, #EE. AREK. TESHEE
R UELSARA MEROBRICL s LOTH

Do

B S La S

ST

1) Christy A Hoette, Bruce AClark, Gerald A.
Wolff (1986) : Cardiac function and physical
response of 146 professional football players to
graded treadmill exercise stress, ].Sports Med.
No.26 : 34-42

2) FREZER, TR (1980); AT A R ) ——
— T A—F — AR & 5 O, W

B S AR

3) M8, EEER, (1984) B AR g
CLEC BRI TS, MR T e
FEEREN 1 210-220

40 AENRQesT) MOl 2 =2 —, ol
4. No.37 : 63-68. BEFERH

5) ZH{EE, HARFT. HRE, LERE, ¥
i, PEFIE—, REAY(1083)  SERE O AR
B & wFeR I —— iR, e, W s
i RS AT - ST segment level, ST
slope O PG, WA FIIEETEE, 3138 : 121
127

6) FHUIEM, @i, SERmm, IR0
AR=—VOLbOLBEAAT 4 HbFz vy, X
et

T) thEFE—, SH{ES, FYSEL(1078)  mE R
FlzHE S B EREHO—HE—St  segment
level, ST slope CHEEFSAYENE, WG BAT
FER, W aE 127133

8) h¥FEE—. ZHEEE, FULIL(1979) M
thizgsit 2 LBIERS Bl —Fik——ST  segment
level & ST slope GEF. SEAELBEETES.
Fo#l 165169

9) chE¥FE—, EEEEL. =08, FUE34(1980)
s LR AT - 3510 2 LR R — 3 —ST
segment Conputer |- & S CHEE1R, M8, Fis
Fho MR o R, B ERC BT, |0
#i : 153-159

10) REdE986) ; ERHETTRE I S5 5 LRE
HEMIER, BEAH—vES, Volid Noll :
1008-1011, H:st

1) FIE, KT, kOFEeE. MEEIE1986) -
MR B EAT A F oy r—ER
BB 5, EREA M- VES, Vol3, Nod
1 397-403, 3CHHE

a5



AR—YZEFCHITD
EEEIAZELE (unstable ankle)[ZDUL\T

Flep ik AF

(EPIERNR)

fily & =

F—U— P R R (unstable ankle)
AA—uEE (sports schaden)
Hwh—(soccer)

FCHIS

AR—YBFIC k- T BMEREEEI RS
BETHSE, INFTLUHBEBLT, Tl -1
L — =iz B 7 R MR = R LT & A,
GEY v A —BFIC B 5 BN, iR
HFLEEC>WTHET 2828 0T, &
ETOETEE» Ar—F—n bR+ mzs T, 2
K=Y MF I 515 REEAEELE I D THRE
T4,

WA B AR

REEH o —BMANE LT >4 — B
E{TL, SoiRECHBL TV 330KICHL T,
ELfERREE, A P AXBHRE (MIA5I&2HL, B
THAFA) %IRRT L1,

AR

Q7P > 4r— B
MEASREOBEEIL, - 13891016 TH
O, KGN EEDR o A —E BB T3,
BERMMICHi A2 F OB ROABYTHD , &

a8

LAl -BMOEsLUBMERITREES2ES L
21 MAOEEIZ 2V TIE, PEI50%. 2HEI22
%. BIG 6%, 8F6%. EMi£K16%TH-
foo WEGICML Tid, [0 L TwEH39065
%. BHHE TIT 2 TwuaEHNISABYTHED,
COLZITREGEED T, Madbaich

| FLir—REESR
(1) 22 10 e i o i
6%
&%
2%
50%
EMEeEIEY%
CHEENET T T LT
SHIFL T A (65 %)
SHIHBTHaTVE 15A (25 %)
off, vot—zilia T A (5 %)
eERIETLASTVS LA ( 1.6%)
oEHR - TS LA { 1.6%)
BhL—F— ML TESaT S LA (1.6%)
ARERT STl TSN
oLl T 264 (43 %)
& FiHEEn EA (42 %)
ey 6A (10 %)
& -5 — A3 W
[ Bl 1A (2 %)



i & TEEPE G E- T EHI6A4%
LS, MMEEN AR L T s EH25042
REINEROTEL-T2(R 1), EMEERD
BEEE & 2HFHIT2A0%TH O, 205 583%it
SELEDOZFHICHA: 2B EREL TV,
i, WCEMBICTEENSD . S v —
TERVEFZ - BH6A8% bt Z L 3B
T 5, ZMREIIET CB S N EEAI25A L
MEHFL, ROTF v 7 L EZI B0, 8
fi L THEAH L 2-BFA51ISAOME TS D, contact
sports DFHE ST LT s (#2),

BRZER
BRERAR BTt EEHERHD H 5 H11A 120080,
A2 LEFOTEERERTHS A 9B, £l

#e BREE

HF iz Sl 250
F o S iFfe a0k,
fEha L THEEL /- 154
& 4w O T S hl 12A
AMEEL LS ELE 1A
¥oytral| I 5A
H=r S B O S A
¥y th A
BloTH—no Bz g0, ERML: LA

DHAHBEINAMEMTH -z, 2SS
EVNEHONLDR, 1 BT TH-1,

O XEMRAE T 1k, BB T3 A0 o 7 118429
PaET (48%). FHAE<®I7TAZIBE (38%)., &
A ) 12 A 23D B (38%). # Ot Os
trigonum 17PYER, FEE- s R 120805, PEEM
MR 3 MO TH -7 (3 ),

A EHL TR 4ml EEBEL TS L. 6
A 9B (15%) MEETH -, EEEMAT
i, 10084 EAT 9 13881 (22%) c@Bwsh, 5°
~ 9 19ROz, EEES Ll EoFEH 2 A
SENTIle, M. ATHTISHL L EEEEMA L
OMFEE2MET L. MAELEEOUD Y LHI
—ARGTHD, KiRTiE, WMIASIEHL kit
EiE#EoAMETHE o (#d),

EBRAEEEOMAT EHL T 4mbl E,
@EREHEATICN E, GOEEEMEICTT
LEGEESLUE. O~@OuThhebiHLEX
THE, 15A0% Y EBBTREEL - Tk,
COERICHE V., EMOBE Y grade [~IVET
SEL, EmMEoPFREEET S L. EROBEE

£4 EASIELLCERERESSOMER

;3 XEmR

(DERA T anam e
Eytid o8
(FFERFET WA
[} Os trigonum
EHEREZERY
(MY P R

WA s L & it

0~3mm | d~6mm | 7~9no | (PR
| 0~4 25 3 2 a0
H 5~ | u 3 0 17
- I q 1 10
Bl 15~ 2 2
207 ki ke 1 1
EEr gl il fi 3 &0

(a)

a7



VO 2BENMPTEEESE T 2505
LZBESMATHE I LY, ThiE, B
HEROBRE L XSRsHM T2 s 28U T
V& (#5),

UL RER St T 5,

efEF 1 D HH. 2168k, o b —8F, 5o
g FW. BIEEEIIE, & v 2 A £201:0cH
BEd S:T&aoBRoBEMNED . W

2 PEETPII A L2 5
HIAS|EHL TamTHD

(E1-2a),

BRIl LIS L Ty,
RIS TE S

#i EMRTRERSSWEHOREE SO

1] EFI II_ZII:I[ 2
Grade I :
B mesA) | ]
Grade II @

WEBOAEEFEA)

A
AN/ R
et WY,

PR (AN
EAeMErerEsEL N

Bi-a
Zlmtt, +oh—HN
F. RERE

(DATFSIEHL T

48

OGER2 DTS 2B, o bh—HFE, Hu
2> FW, BHEFEOSE, F—n 2825 L LI
CHESER, SETIHOEROEEMNSVE

£ BEPIR A Lo 40,
RIS &L
(E1-b),
OfEW 3 | NK. 2051, v —#H—iBF, @
BETHE, Vv 70O REME 8-> TS
5, LlEiEie @ 0B L Ty, BEMEGERL
42w, XSEAMATISHL 1m, BEAGEE
mrTHs (E1-c),

HEE

R, PR RE TP - ?Ff’ﬁiéf‘)ﬁ:lli'ﬂf"f’
bR L R TR E SRR 2 A

W& L T,

O0mmTdH 0, FREEEGII20THS

ATE, RS L B cuSE
ELTva0-60, BEERAY TEA - A8 0M
ER2ERTHMIOSRIES L, j_ﬁ;t:fl'ﬁ_fr'rff'-‘»f';'-

.t’gﬂ.—wmél (HBECF) ML E
R RBEi oM Milo TR 'J:fi'uf.,;uﬁ%!; H: B

SE, ELMNBOESHEREF~, 1/2~1/3
FHEABEE L DIz 4 D B, WO = A

F@i-, JJ{H‘.

SERMEEY



FREHETHS I b Eho, —RNCEE FTEREEOELERIL, MHOTREEEE&RTH
- ARAOSELS, ARGOZBIcH~<ESER ASIaHL L, MoTEEE T IET R

et 2R DI2THLLEELGN D,
—FAMBISCREEAE I (MR, MR, LLE wﬂﬂ““‘l f-rw},ﬂ:*r; D, BMEFEEREC
RSO 3 205D, BHOXRERRILE SAX=ZLEERT I, BMEEELTY

SR LEE TS L v, - TREME sRCARENEZ0T, ¢i~11!']'-.i€i-‘f'?ﬁifﬁ?$:".-‘E‘.FSEJ"»

Bi-b
B, Huh—R
F, WmEEIE

DA S L 0m SERHEmIT

Bl-c
pOsRmatE, /L —im—
B, M7 &

WE TR R SEREERT

49



ZuEHEL, ZhsOiMESTEEIEELL,
FEWOEXNT, 2OBRBZALOLEEDLA
A,

SEIEE L —RTFOWEE, BHE
AROFA %R 2 EORMES, —MFL~<s L
BHomic@Eh=t, ohit, HFEEH—nollc
EROEEANTE—LEF—7T2 2 Edidn
foth, Wl e 7o 20220, EEEHHEL
TEBTZ LS ETHES S,

EMITEEEIC 2T OESR T 2R
Hahsen, EfEsACowTE, AR ES
B L b2 BB A S 0, YU E AR A AR
ahTudn, FLAATIEBLL, FEHICE

DS RE B0, — RIS L Sl

Seligson * Gould 5@ 5 dmald EEREE LT
VB S, Baid, BTASIEHL T 4kl
L. ERESATIONEE 2G0T TLES
25U Eo# % RMEAEERE L ERLE. 20
EEICREAIE, RS TELALIC, BEERD
BE:XBHFEVEMT ks,

Z @ cutting point ZIEHLC BAFTIC L& S
BMELLEEN - v —E—N EDOHEET Sk,
RMSTLEEL R LB v L —1215/30(50
%) TH-TozH L, FEiE8/14 (57%). il —
H—38/03 (72%) LAV —K—NAdiEbEh-
fro CHE. Y+ FHIES, ML EMEOER
MEHG %D T2 MESHu b L EL RS,

EMEiTEEEOR 2 HEE LTIt OBE
LTHEMERITFICHEL Tulcn, @M
Plaiaile 2oz, @TREEEOER £
DELTwichd, a¥¥bsFons, 20Nk
Kid, RETPOZREROFRES0, ABLT
LERTELLELS R EOER. ABLT
EhDSVES T L, BT L0 RGNS EL
Twd Lo LT ERSBATVWEI L LR
FE e,

4w & —Iif, contact sports TH Sz, EHE
HORGEE OB (IRt JERRIC IR - T 2
hinl bbido, #OEHELT, F—E 7
HIEAWBEE TS V-T2 205, INEOLEHN

50

s b—HEhrolFEhsTESHE,E, £
OHFRFNEE, SYasiFehs, Tty
A= ThE, AR—VEREITRELIE
THda

REMENTAEEDE EFLr—2HIT 5 £, EF
S E o TaRERS H S 20 T <, FHEBE
FEMEFEAERL, B¥EFc s RE ¥ 2
BiC% bl E£ET - 5BEVEML ., Bk
WA ENSERHEFSL Z EHNHEETES,

20

1 thES e h—SRICHL, 7y — R,
MR, XEREL2T-o.

2 1R ORMBTLEEOERICHAE. Yo
H—OWEISASRTHD . s it BWER
DR MM A SR,

3 EMEATEEESRL-EI, hiiE Lok
bt 5 L FBESTH., L —R—NT2R LTV
— =gt o,

4 I hSsORMETEEECHL TOa4E
Al EMEEEIED 0, SEROBETHL I,

BEUW

1) Gould,N.et al. : Early and late repair of lat-
eral ligament of the ankle. Foot Ankle, 1 :
8480, 1980,

2) Bk W RBRETEREAIN, & - B4 30 ;
GH5~691,1987.

3) R EMEEERECowT, AESR
a8 1303~1314,1984.

4) R fEs KEAr—H =W BT S
M - PRI OB, BEEE A R — VB 4 (NI
160~162,1987.

5} Seligson,D. et al. : Ankle instability : Evalua-
tion of the lateral ligaments.Am.]. Sports Med. 8
: 39~42,1980,

6) HEie—: 2EEEEORIE -GN, B
33 1 GR7T~096,1982.

7) MIRFEEIE L | AR O R MR o
LT, BEEE RN —vES S (HI) : 243~245,1087,



B e e L e e W S S g, - g

RABXFE FEEDEEEECOLT

o % B B AN ¥ N 3
A B i 2SSl R
(ErrmfnE)

B - - USSR N "N SN (U Y

I

WM A — v S E{T - Twa AEiC i,
—HACHATHGREL VEHERA 2 A5
SEH, HEBi - FaboTWTREFS,

GHE, bhbhiSKERFESORHOL L
12, BUEGERERE EBLEEEN A & ont i SRR g
ETHIRE£WH-OT. STOEREEINL THY
T5,

P il sl il e g e gl s

LH7 27— RE, B, BEXamass U
ICHREIGNAE T2,
AP RIL 23448 T, MEERIETIR . e
BERF204, FEPEEENMSRY . BREEREToH. TERERE:
18 Th -l FHEF2B0MR I, SiERs
#. DEEEERY O 4. REEEEREITH. BREMBI2MS.
+HME 1 B TH o, Tr— FEER. AY
Bz EMic, SRBF07TACESEHEsRL,

iR

Al

EPEEE N RUCEIHISIFEY S60EE TASE -
AENEIRY |2 H A I 2 R A N — o B N A e

Tl-a A¥E - EREOEMETR

BE S HaGREIA . #190% O FLPFRHE T,
ZOBLE D IE X A Y OFHREE 5 B ERE
ME{To Tt

RETOHERE I, MEMRICH =R
M5 Hbs THOMET, #ERREML21S 35
MTH -l HREFNERC 1, BIRER SOk

" A % By B OE B

H RiEAHHEREY | W% | BEARRERRER | % El-h HEERESHOEBEMEEE

T 36/79 .9 26/31 ol [ v 2 iR

i 14/20 .0 7/9 77.8

REM 10/58 59.0 32,37 6.5 SEm | 19/% i 1414 o

® w 66/76 86.8 27/29 9.1 iR | 55 o 44 10

R 11 10,0 11 05,0| | v | A3 i il 1

e = i Fs S~ B OB | z326A | BB.5% | 16/16A | 100%
it doat ’ r ; I G0/ 704, B5. 7% 421424 100%

51



WL APE - EREOAMAE

o
sy O rsapiam
40- RS} 430
354
305
5 “5} E“‘?
1 : é
7
5 g,

BLH O RKBHOESHEET>Tukho1z,

AP BRI ORMBER LT s L, A
FEFIE2MAPITTA, 15.6%icaoh, PTLE
HIBE7186.8% L METH - 10, BHBFZ, 1078
93486.9% LM A, BEEEL93. 1% LA > Tuis
B5, FRICRIREEIES069.0% & D 86.5% Ll T
Wil (#1-a),

FE PRI A ERE S 5 iz 16384
#I90%DF 5 BT TH o foht, FERIFICIZ86
HPA2N%OFENGEL LAY, BRE, B
R C BRI ESRMEOFHE { A s his,

MAOREIR, AFREREYD, BPHECHK
HEBRTLEHE -85, BREFICIEAHE—Y
£ BEBOGRIC B £ R 2 (tE R E o 2, R

BRI E ST e & e d o B A40% & .

AP A~#915% N L Tvate, SEEEOKIEIE

I AP XEATR

1, Pk T o % (ballooning (%47 83 355
2, HENDEEDE A T2 308
3, BHREEFCZY 71 30.3
4, BEFRED B4 274
5. ® 41 175
6, FEiTHE 2 1.1
7. Schmor] & 21 9.0
8. MEMCUERSH W 1.1%

# | HIIDA—MEETE ., EARNEEL,

52

Mz, B970%0OFH 1 » HRMT, 353 LAY
OFEL VAMASTH - - MERITIL, SEER-
BRERERICZ A0 1o,

olAEIE, AR, BEERFLE L ICHARORS,
2R, Tod—3, @R Th-1-, WE,
Eq| L FOREABREREZT LFIE, I
ThHh-od: (F2).

HEHE 4 F7 a1 1T - A XERA LT, AN
£ D HEEETFEOTEER (ballooning iT4) %
35.5% MBS 30.8%. 78S £ U500 £30.3
% B (3, HL, 2. 3).

OPRT, —BICH  OPSREMICRIET 3
EEAGRTWS, S, SV —BeHORE
HES e TR LA CEETSE 2L

B4 AFEHERSRE- D

2y Fad

e LN P P e B
H OEE 74 18 7 250 31.6%)
gt §E 0§ 20 1 4 5( 25.0%)
HEm 58 10 4 140 24.1%)
BB 76 19 7 26( 34.2%)
il 1 1 1{100.0%)
ME i 234 | 49020.99%) | 2209.4%) | 710 30.3%)




D, LIPS 2T HB s bS5 s,
AERFATEE (2345494820 9% B0 (122

£9.4%87145, 30.3% 0@y, MER T, i BRI SONUSEOMNE
BED34.2%. SIGHERE31.6% L. BAHN. migEmER el | o | ! =
&L AR (R4), AE 4 i 10 55 5
S - BB O ME T, AEFIT RS T % 2.6 5.3 13.1 2. 6.6
F|h AFH - ERBOERORE
A E B OB OB H e ihi
M R % M e ol e 43 BOFEGH2EH
Bom | E | R oo BE|#S | BE| ke | RE| &
— 100m lll“.ﬁ 11" 6 1 6 1“6 7 il 10" 7 ury 10 1
A00m 517 53" 7 48702 53°7 L] 53" 3 45769 533 45769
- Al 17546 oy 1546 240 1'5270 175471 15270 1'58°0 174774
' 1500m 35979 iy I58°8 4322 75474 405" 35178 o 3872
JEEiE 000m 1522 1530~ 14'54" 61574 | 2570 | 1573479 | 14902738 | 151479 1324769
W OB o fi.95m fi.50m 7.18m 6. 46m T.23m 6, 70m 7.53m 6.35m £, 10m
% W ZHrBeTr | 15.06m | 13.52m | 15.06m | 13.52m | 16.16m | 14.25m | 16.36m | 14_10m 16, T6m
il 0 Gk Tr 2.02m 1.82m z.02m 1.82m 2.00m 2. 00m 2.30m
MM F 4 20m 4.35m 3.80m 4.90m 4.92m 4, 1hm 5.53m

Bl L4A LS/SIMO baelloonine

B2 L2/ 3/d4. SHORmER.C Schmor (&)

53



% L 5HiE £ A IEERICHEET, PER,
RIGEERF IS S o o, BRRERICIE, 201 HEARIE
fEEEDT (#F1-b), M, +HBEEO—#HIZA
R L O EREEEE L Tl

ANFRE SRR TORESOHERE L, SR
LA FRrEEl, SREHHENTH~T25
L, SR AFRE 9B 3 MH c AR,
HiHCIRERSEA L. BRI IME CHE
MacER, dHECRERZEAL T (#E5),
— M IR IC M. ASEREL D SEERAME < |
EEP LSO MU LRI S o T,

AFREOSEOREEHEE AR AL L, &
T20HEN Lolc R L Tl (%]6),

BRI T, MU OFEE IS it &
sitfedofodt, KK LTRSS (&7
2HMETE ) STNICREnS: (BT, EH4),

ACPIRY » ZREERF OO X AR A EHEL . Mk T RO
AN, HERER DR, (E L Yici HA L L
A& onidofcd, HESOEER2EPE
tfads, 4R PR T & - - iR b L 7
Hofh, MCHESTREELABENIBT, v
THLHMBRTH -/ (ES5. 6)s 55, H{EM

B3 L.owe

E4 -
BEHIEF L., L. DR
EHD 3

5S4



HUPEHPEL BN 6 ATH -2 (B ), o0 BHEMTESHI0% ML Tz, 2O T B,

1. 28 Myerding | BETiETIRED ahidh-> BN AH—-VvEML{TIEoBGLLE22
i B, AFERFIC XA R THE L TEOTE., HMN
Wl £30% L Eic@Bot - Lk, Bt

= = STHL, s s, —HC20MEL V422

EE TS HEEER B, KEAFLEICE
SEO T, A*—?‘-‘rh‘:‘ff'rlffﬂjﬁrﬂff-m THERTH FoTwAILEFEMTLIM6THL, T, B
2l ERERTAREIETHD, BHahizfEilt B|BIFICAFR LA XBEETLTWAHI,
ROFEAR—VBHICHELEETHE LAY BEAYwES-H, —BAIIEL high risk
fre IBROWMEATL, AFRHE, #ED, @ OMREATHS = LB,
.c"hfi_ Hichits. BEOMAEET B L7 —RC R RIES 5 L #F A o T2 M
 FREC AN EREMEECIER AT Ao snTL, BEOAH—VICB AL

®7 BEREE{TRIOIRME LUAR- D OHR

i ty L. | Ls e || ekl Tk Li.Ly | %l
s | i=o | om 2o | o oy | o oo [ SR SR om0 a2 B

- 1 1 15 fi 1 1 25
FE | 1 | 3
L 1 1 1 7 2| 1 1 14
B 4 [ w | 6 | a 26
(R TR 1 | 1
il B 2 HEIE TR AR ! 1|1 | om
Eb
BENFT, L. Sy
WEFICHEEHEL TS

A AEH B ==

55



e ) BRETI.3% AR LRERT
AREZLTHE(FE9). AL, 8O A FLEIE
BEEEIZ85.T% & — MG < . 8RR 132 PR
BiiEEH L, EFPORESEOMLE L SR CIED
B LRV RIS, REOAH—YIZHI
LEAMNEL LS,

SHEEOREIZ D TR, —C B R R
LERTEBROZHEMBbLOA TS, T, HEk

Bz Troup™, Cyron® s i2HERED IRAL, 18 bl
ICTHMEERT 5 2 Lol L. st
BMAEBRMITE, FHTLEEYS 3O
FRIFFE & T, EIREI Y (- POETZEE R - R
ROTAEEFDEREL TwE, £, HhF
LS oLk 5 Potentiometer % 8] L %
BRICEMEERELL LS, SR
Mi+ZrlizknmdabnigReide, Mk

®E ROEL
H A AT OBy T OE OB ®O AM—uESRENHEE

|| #1 9E m| LoaEmE A BT 34/259 13.1 1972
2w E | L. L ek -

3| Mo oE | LNmE R L * = S e it
3|8 | L 8710} Ll 09/357 .0 il
ER A ol ¥F 57 /841 10.9 1975
6| B OEE | L. T-a1H ik 26/149 1.8 1975
TR’ “‘.ﬂ I.}fﬁmﬂ,L:Lng Lr‘ﬁm R y

$ | H | LEMELLAGE | LW o B 2 08 e
o W L.A0mE TR TS 125/ 607 0.6 1981
108 B | Lms LM, L AR AL 188/913 0.6 1982
& | Lo ik g > =
2| BB | LM s | e Ll e -2t s
3 B LAenE W3 VT 152/649 3.4 1985
6| ey | Lo deraen | egenk [V T/ A 30.3% 19854

EEMBET L, SO ’ A
SEHEESS

A AER

5B




DILED, HE, BRH, vy TR EHER
BaL, RERISECHTREN] X 4 S PRI, EIRERERE 43
B Lol h, EEERE—BL,
Linl., #iTH. SESIERLS (B E
L0, HEORECLASLOMEROFET LM
HELTwaADTIREWhEEI TS,
HERIEEEEL, HORETHEEL S £,
FI90% D F AR X 0 WS BB LR
WhaptGL Tz L L0, HicdeERfor 3
FTEMOBED Ao sHETILENSS ERED
b, 1MELT, ARYy FiERKLT2y
v 8—fE, )PV —TEFOFREL Y, B,
RFHATD over use HRMOERE LT ab,
SO ELD, PEEOAF—viERNE, NP
BiE+aZ bk, @EL AR—-VERHETH
over use ICA SV EMFEREER2 TS,
S LT 4, Wiltse®, Jackson®, fiH &Y
(X, AH—VEBOEE, 2ty FEEORE
FEE I TR0 EER 2R Twa, bhbh
LRFETH) b s AT I HOMBR IZHS
HEEL-ZELD, BERRHTO AR —ViE
B%ERTLHER. I—FRIhoOWMELTM
LTh S, J0Z e, B, KETOHE
HRHORMPICRMZ LOEBLNS,
ENHMELREROB EEBEL AR EREF
(i, FEMEEEE. EIE L RN LR MR L oM
Hdohyt, BROBRINEL L TIZIEEHRSE
LT, wo¥—¥, BdShofs, TOWKE,
bhbhEMLMECZEL, &, B, bv
—F—EFOEEN L ERETERTOL, i
approach L TiT{ BRI HEEE L S, —
F. KU Lo T, M, $EEESD
TOHCHEBEN MR TS LY, BFEEH%E
75 LTk s mEss t#it’n%

=X .‘ ==
o v

2 )
- w1-¢h-7m
- '”H.l.‘

mﬁiﬁﬁiﬁ!%ﬁﬂkﬂﬂﬂf%ﬁﬂfﬁ

B, AFRL D EREEFOBERLE S, £,
X Emee TR R, i
ThiZepBiomntiois,
FHODMTRL ., JERERE b U BEMBE T < |
EfopELPiruwlAich-7, LiL, B
HosgEopic i HESHERLE 9 flizin i,
HMEERND 7 5 7B E R L DTS &
BIZEHMRLTELSE S pdi—20EES -
LTS, — BRI TO over use #4% 4 D A
H—YEEORETHEZ L8O NTVE, &
Or:HEMMEND 7 7 7iER I SRR, S T
+RFTHY, COZENTHICLBHE LE2T
vE, £, —FlE L TERSHIIZ. BRI
Tt 2 T HEHBEO TTHEIEL TR L v S S
54, SHRER. tv—F—, BT, ESiMTE
VICEREEB LS WM SR, FIH- B
WMEOMuEErEs e bW EEI THE,

ik

1) BkA 8 Ao A — v ISR E e,
SRR 30 : 638~646,1979.

2) Cyron, BM., et al.: Spondylolytic Fractures. J.
Bone and Joint Surg., 58-B : 462~466,1976.

3) HE EAM  WiSREERORN, BB
Masi—vESEE 1:51~54,1982.

4} Jackson, D.W. and Wiltse, L.L.: Low back
pain in young athletes. Phys.Sports Med.. 2:11,
53.1974.

5) SEIF HREAfh : FrHEnE OB 2 e

s, HWES 18 : 953~956,1975.

SFC1 Bfth o KRR R AR OREHES BRI D
T, BHEA - YEFHFRESL 3: 102~108,
1981.

71 Troup, ].D.G.: The Etiology of Spondylolysis.
Orthop. Clin.North Amer., 8 ; 57~64,1977.

8) Wiltse, L.L., et al.: Fatigue Fracture: The
Basic Lesion in Isthmic Spondylolysthesis. J.
Bone and Joint Surg., 57-A 1 17~22,1975.

9 hdE #Esedh o SMEhEROD (iR I M S R,
B AR EETEE 10 : 161~167,1980.

6}

=



B N . e o e e ]

AR—YERZ

RDI=HD

BT ERER

A 5

(PR EIRER ST HIE)

P = N — = —

B P e " It

1 Fz2HE

AN = L ERMER L SR T S,
HREFL S, BfT3 o8 BEELS,
AR—vEFOLEROR S 2, @RS B
HHEH{OMMBBARERL ), LTSN, T
i, MErp o ¥ —oA, KLBHE
MEECELU TS,

fitss. ERE AT OB o FRE LT
HHShF AR TELY, HolETRE T4
EfREFROBBCREEAE LTHEL TELLS
WFvElith & L TFREICEERESTEIC - TS
fro CoTRETFARERE2F L LATTHGTS
B 2WT, {EROFEFEA £ By @S
AR Lok EToLs s 0Btz onwTo
B AT, LB, Biffo e i 5
FHRAT WS A TiThbh, W, B
v 7 LATHERTEMEATHEY, 22T}
ERET L LL—BRBTFERCTR A
HZEMERTHMTR AT LLEEELTE L,

2 AR—VEFEE
L R Ak
A= DN BRI £ - TITS

HARO—2 GEBOE 2B R L w e
THD, el +3E L <at-nicizid

s8

FRHIE SN < L T b B RN REE £ M o IR
TV zv, COEMICH L TR E RIS
HEhiHD, TNETIHEEET 4 v A ®Rv
FEMPRE LI 1o X 0 31008/ Eb~10, 00080 /§5
THEE 21TV B 2N O2145)/B b L i
FNLIFTBET 2 2 k2 X 0 EEaENC #1068
~400fFL Lot R (ThbsAo—s—v 3 ¥)
s, 2o RERENSRESLELSES I
LR TR A ATV 2, BREEY
LEHEERTREEHET 2 7 v AL KIck
= TRAIS 4, BERHIA I 2 16mm 7 4 b 2 F]
HLLEREES CHOEATWE, FOEEI0m
BT 40 LR 5 LB HE 2 EE R
HE X E4,0008Em T, HHREEE %10, 0008/8# &
T4 LI 0 4B T H 2 0 R
ETHET 2 EEREMIIA 2 5458 L 22, B
74 e ARRROLS—FC BRSO 7 4 0
LMH MO S EF L Ve TiTERS, BT
A LA 7—EL Ths FBREETH IS
HEHAMTHR TSI LEOTEAT, - TH
Rl LT R EMEAL
JERAD, CHERERREECRMATEE M)
GH 5V REREYN TR LSS il ER s
FA—Fstw s LTRMFEZEL THLCBEST
VLSS RKETHETHS, EITE/ 2
D74 NATERIELED, A5 —7 4 0 A5HR
BBLE0D, #7004 FEREMRETRY 2
DLEFRIER SR,



IhiEHLT, ETFEREEARO—TEHS
TV AR R@FOLRL LB 23, #-TH
BEHS CHEBRSET I LHTETHS,

W RO R 8 DR U ERATRESE, SRR
HHEE=ERT s OB SIS C < TIE
PHECHEASREC Lo TRAH—YHBECER
FHRECAOCHRATH S, TohoEMETE
i A LR AR A R — VNS L US AT
TOFAFHML Ty 3,

3 WrEfRisk

E{fi% { ORESATE D, HRICKERAT
HEIOE L T ARVt 5 L
EEA S, E§ o ONEHI Y & R
AR S b, SR SR O ML Ll
DT ICL o TMR S h, i, PRI E
oS FE, RS, &k UHEERRCERE (8
FiolTHES, (A1)

& 5 (O TR F il {RACER O SRR 0O FFiE & G S
SRS TLAREECE - HERN T &, @]
H7 i vatFGEoBl LEREfToTnads
EF A S TINES IREETIC L - TERE
BahTholER7T—7HcEsns, Lk
- THREWEH B OB - N7 — 7 0BE R
Lof:FRAETS L. SXFE (BE) i2o0nT
LENRB TR 7 VAL THESAET S
EEitH A 7ORBRFICL-THRESNG, B
K7 4 bk EF 3T — 7 ORISR O o
ER1IORT, FLREHEHREER O LS
W2 7T, COBRPSHEORRRET

Iﬂﬁﬁ!

i
[men] [m@vcx]| [meex] [wseses
B IR

| YARBEETFAESELEEROLE

AR =
7 K wom (£l
AT Fip i ()
L Ao (HE)
i i 6 WL < i (HiEH )
B M o Fof b3y rlend (. 08
e TR R =3 (hir)
B 13 h—Fag— (IR
b EAET (S0 (M)
EiEHe (iR
o BRI FRER A SILAES ] (36
£? ETAEREETAEROERRIBOLE
G TR A E
a) BIHETAHH
Dymamic 104} 100
Hange
] FE g
PRERIE 7 4 Al 0.4~2.4 4 bile=16
{2.0) 6 bits=64
Mk FAt 0,2~31.5 B bits=256
3.3
SR 0.0z
b} TR
(LR 372,000 367, 500
(821 BRioWE)
ERHEO 70 lines/sa EEEN =505k
K h BMHt=3:4
i ind by
8ol A 19"
16mm - 3 Thas’ (525 %525 % 4/3
i B (140 140 19 =367 ,500)
=372, 4000 { &mm)
(140 140 % 76
=1, 489,600} {16am)

FiciFit B 5 & T 5 onBri O B RTRECEICAT
WiEThs L FMaND, . BTEETERIE
M7 v EREE L TIHREX*REETT - T
BEOERES EROLGHE LHEESRIHNIZT
BRELVWRRETLEL,

4 RO

ZEHOBFERTER Y AT LD TEMEE
BRVAT A, WEECFA AT A, WHHE
THHEBBE T T4 AT A, #oflicd
FLROSEBORE - >OWTRETT 5,

(1) EREERTFERCERRE
HEAEORMECE, BRI BESWEA LY -

59



_.____..._'l___

*l W

|
} |
| I
T
| | 1 !

LT F—p AS=1-

FiiFaTFL—p

BEE  BEL-X TSR Wi—L-i-x Elu'-jt#ﬁ
(LeZirpy{il) qr—saz—2 (MFOTEZri-0)
L Fa—7 Lprd—Fl—b HETL—
Whm BEn2
REER REER A TSN B f7a-H
H2 A A—YaV/—Sh A SHIERREE
7EBETO, Chitk-> THEISRSOENRE 0 BEEEFAHASER
Tit-miclRancERTHE, REOHBATLVERESATACREBLTV3
A) AT IF =B A—TVar -y ENEE BRIEWMOCTABEBRC L - THEFERS
HAT e, BFETTS C LaiTIiETH S,

ERTBAEFM A B ms~Wns LSO TRHAT
B, AR L RERTRCR U RET RN 2
5, l¥av P40 CBahsBRIZ1BTS
LMD A A=V asni—FH A5 HE<DES
NLEROHESE <, RSN TLLT
LEb &,

# O # ms~#10ns

i # FrLTHSoAF,
FiPN
1 8
MCPRIA A - vFrveFs7r
4 7 —pERn]

b) 1738 AL 30— S HBRBES A
o

MR, EREERD ., A b Y — 2 EROR
BOETITA S MFERIEHE A 7 AT, MCP
(PHFFroRINTV—b) 4 A=V L v F ¥
YTAZ AT B L > TRE L RES 2 15E
TIRLAMETH B,

# M Homs~%ns, ~¥10ps

i B H3o4F, BT A

Hifg# 1~16 (fz1F IMACON) B

W & IMACON, THOMSON-CSF %

EREERT 4

e #r
Fofih

&0

C) BEEETH A7 A TINSTAR,
(Video Logic #B8 E)

IO TREEEFF > 274 L LTRRIES A,
HHEBgY A5 225, B&EliEHE=%—
O—E i 2 B FREETE TS 5,

#1207 v—4/8

T—7 17 F—7EH

# Mt EEE 432,000 7L — A

Toft BE, R b oSEEE
d) HMEEY T+ A7 4 THSV-400,

(+>24M BF)

R ATARIEDZS v avERHLLS
WADH 7 —BHEY « 744 25 THEOS &
v FETATF—FRMEAT 2, 4007 v—4/B0
EHETAI AN v 9 ¥ =2 X D IREL/
10,0008 % 7242, A b o EENT1/50, 000800 8

Kews, CRERITRO VHS 74 L a—
YTHERRETH S,
O 4007 v —4/F
7—7 VHSHlEA € b 7—7EH
F O OGMEE 432,0007 v —A (12040H)
TOME 57—, BEYvyv ¥, A boHfHE
A



e) WML 7 4 4 > A F L TSP-2000,
(2% 73 XKED
RCERIL 2 HER RN T, HHEOA Fo#K

FLHBsh, WEREHCTA F—7 RS2,

HENE 7L —A AT — 2 L OREEER, Ao
—E—ayPEETHS, FETA AT AR
PSS LBA S e RRSR L - L ER
8o A nidgErBAshTVwA0TH
BHEEEELTICMEICTT,

R T I E M H32(H) x240(V)Z 1 7
Pwf LT, ChEG 7oy 7ilaShEl,
FTab5192(H) X 240(V) O E &R G T % A
Twd, BRESOmRDARIT] 7o 20325
4 > s BFIRFFICH D AL KERT 2, ZORM
OFMII ZOBIZ2S A o TR DAARET
SR D, o THESEC Ly R DA A

ea—(Fotwy) =

(Ea=7 74 >%)

EVF 332 %

Loy il T

ER LeXasy

File—iials
A= b

A= b
APtz -
(At b2}

VTR &%
Tl

B ERmEE-—s-—3

Bl HSV-IIEEEAS—ETFANASLATL

240

- . 32 Channel
az F—>oxr  FH—
k] W=70v7 - -...-}I
e | 32 n=EFows T |
32| WETO9 5 et
az WEFO > — ey A EEIREOET
32 W7 owe — === ~E Ay
H -
L]
i i
| R LR o e |
SR 1/ 2 T {3
! T = E T o e oo g = |
TR ] EE=——— 1
1 | I ]
[ l
] []
PR T |
T 4 pomemT e 1
o e ————— 4 | P P - e T
1/ 3 g0 P 1 G T o

B 5P 20000 BTG i
B4 SP-2000B{FREE
M Eig, FE6 7oy 7 T—ERiOERRD
AHPET T 5, 7V EHCEROEETFRL YD
60, 200, 500, 1,000, 5 X1£2,0007 L — AHE]
HEThs, 6702 70N, ¥90370w20
A TEIE % MR T 5 (EE i SlEmsT1 /2108
T5) CET2HOMMMHEELBRTVS, Fkc
270wy OHERAL MEETEN/3THEE
B3l 7oy 204 TEHTTHEELG6E
HEREERRE, Thab oMM
12,0007 »—4/ /B ede s, (E42E)  MEER
RENTHS,
# O 60~12,0007 v —4/E
F—7 1/2" $%H Ly b T—-THH
 fit HEEE 90,000 7T L—A
Fot AM, WA b oFHERET

(3 FOMOFFERDEEAINLCERERAAS
AT
f) BFvrofffaCFthAT
T, BTSN * £ TS
B +a-bCCDA A —¥E BT
v w F¥=HAGALETLES A SRS R
LEDWE2TEN.

51



7AiMl T s ik c) . d). e)
ORGSR L RIS A 7 AVLETH
a2, NBEEIENOE 2T EROEEREL
FHETEL 0 ERL THERGO 7L 2404
{TomELAAROMARREOEEHATSE
LHESHS, £/, ThICERTEH A5 3%
WS s W0 E R 2 20, i
DEIRFICERIE AR 4L B K & 2R A b Bake 2y,
(I & LAESPARE D, SFRITER(L 7
L—A%0 1 /0TI HENs EEET 2L L
EE OO ICHEATEDL D 2#1Tms b E0HES
FHNBLTHWAI L 3,)

B) Fl=AAdA&N{la R boKEREErFT o x
o

FCHM R ELESED - DERLTH
BT 5bOCTFHIREAAT, BROBEL
EA P o RIEEOEBE Ll T e LM oiREs
SVLIRERETI. TOYATARIRE SR
DTFLINVAEY) ZAMLTED CRT ~DO¥E5
B—HA® VBRI THIERMES£D/A
EMLTRRT 5, HiffA®) BFLLHESHA
2T IRPRESWESBREFEATVWIDT,
EROFo v 7o b 2 s— L FEBELT
s, $EROEGKO 7Y —ZERELTLE
B3, Chick->THYHUFEELBETL
KoiCRPF{koTna,

h) ZA4 vt —h AT AT A

CCD Camera Contraller
|y
S~ |
(7 en]

Video Monitor

H5 RREIEWENSLEZLOMNEFA DT AORESN

St=]

EMRIZ 1RO F 4 PP NF 4 v w2
Bk, 2 ETHERERIE S L Ti0EET S
H A7 TS L pinb & TS BRRES
HOREEET S, Ad—YORHTIRT—AIE
(IOFEBRELTohETHRASATE RER
EHBHCLAAY v FERBORDL N £ LTHA
SNAMFEGHRERTH S,

i) NARYFEFE, A B arirZ T4

fE#m 6 OHRE 74 F— 7 28T 2 B
B AT LARHRBET VED Y AF LAKHLT
Hilefztb, ZhETIHEAE 4 MHz O 85
WhT—, £/ 7 oHEERS LS CHc Tk
SNEESER2ETs A2 20 sAELT
Wiz BEEIECMY AT A5 EE T2
< whdR i e i S SOMRETHE &+ 289 6 MHz 0%
BEHTANA N FEFARBREMsEBLT
Ld, SSEHARAEROBGHEEAATRER
HECEHLTOUEON NHK E8 b T
VAEMBNTLE (AMEP3v) 2747
By COARRBEEROF L EY g cH~Td
fEELA | o i 2 & 2 08 B 2 b W 22 M S AR
ELELTIAR—VYEFEHB AT AR LKL
HAfiESHS L ELENS,

1) EFAAAS a2 -2 D AEY >

AT I

AXE2—FilHEHHELTETFE A AT05
B {FE 2R £ ) ~H0RAA R, B
T THEEOBETERRT T 2 —MD v 2 7
L tif§n 508 LT S WM E A RS A 1
BIZBROCEETHD, Hicy 7 F IR
EEEEML T L E2 6N, AETIZAH
PRV AFAMEN—YVI LT a—F ik
SMB DL TEHMD L AT ADTHRE NS L
IREN22HY, Ml (BAHcb) Rad-1-
YATLMEPERCITAZ LI T EE,
k) R, SR RAEFERES 27 A

IAHRD S BHRIMRIC T TD A2 b LS
SHMILRIC A N — Y EREHECER T, &S
i & ORETEHE R EENE 2 I EE. Al
ORERMELBRT 2 B,



5 GRSk 2T LD
A=Y [BREAND ]

& 2 IOR LA T ERIcE - A 7 L DR
SAMGEATED, BEMHENLTWE AT
LiouTHHEASTHER ESESh TS,
FITIhSHIFEGRIM,. BB A7TLETL
LTHWAEFLWAR—VEFRFEE~OEHEF]
LLTAS,

O miiRIcE: - = 7 LTk L EASh Y,

e, . 2. FofiifgoBiRonn

JE

OF 74108 e Teitigofag e s

5 HER, o R E

O L AR, Y, &

BRU. T, &M, A2y S0l

O R R ICER I £ WG, MW (100m, 200

me-oe) s, FFEROIR, TR, A+—3
v FETOMMEBE
OmRUAL, EEEEFORET(LOWNR
OA FofEERTERDE# AT LICLS
AT F Ay T Y EORE R
G374 e rr—RTERr AT L0k 58E
W, A REE
OAR—YEROOOT 4 A7V —
OFARFERIC & M = IR R EIR A
BiE, 3o — (R & mEHRlE

6 EFERE AT LD

()7 v E a > HART 1 e i = &
F & 44 i BRI 2 hn & € 2 W2 W {E R iR
B B RO AKEEETH 5. KELS IO
BoMiAIte) MO LS CUTHFSM O AHESE
LT LR ETHS,

(2)BF TR 2 R L i B
TEIPOLHT—T7 4 VATHEEES X UE
Br#izAshiy, Lal, EFLEETIHA

MBpsh 7 bl THELEBREOHA L
THAlERELES,

BHREOEFAERNVALTHL—EEPRTY
ERFEA L L OHH D | B L RRoMlE L
ELTH58B85IERELEET S,

()74 el k L TlEiRiciR A 7
LM OTRE LI, MELWOFEEFHiC
IOAMAEENESNMINET L U
AERT SHRE L L ToRMs Bk bt
s, Linl, chllFOMiESERT 388
27 v EBGETOR. EHSMERED T A T8
OREFESHE L s a S At Kk
i & dE T 5 B ERER AR O TR L g0
g e e R L2 L 2@l g
BICIHHl R L bS5 THS S Z Ltk
Lizd). e)EoEEr—RhTERICEE2DH
THEfficdns b FHELE,

Gl i TEFARERADEERON—F2E
—HBTH - Rt AECF Lo Y-
AT LYMREShO28S,

(68T {§ A ik T L e T S e & T F R~
s L BB OREHN L - EETH S 500
By AT A TREERY A F AL BECHRLT
LA, B EEETSRIC A2, KERKES
RS T — 7 EL TS, Ll Toft
R 7 A 2 Boi, FTLLAETIRFRECE A 7 A
OERAEEND,

7T BEHE

WFEGIE, (1208 SRt v
Ve g »OfAlE 74 77 EHL, EBEER
TRARHETRERE I 2> TR REEED L1,
EsciBAD Iy Ea—FHREREFCL TV
2 b o=2 ABMOER SRS E L LR,
FLEA AT, EFF Vv o—FEEBRLURLHT
R o< sh, FIANERICE I kR
KokHiEfLy, SBohsolRBEERICED
LicA#—VEHEHHLZESTITELVEER
w3,

B3



VA OO Foim iz
BOREEEKDEES
NEICRI T DR

Fi

LV

Fu

KT 18

(EEaes wE)

EFOBRAROENBEOBT A2 F 26
Ml 84 (TDR) # /w7 1 MHz~10GHz
DR FEEFHIZH 220 in vivo TEIEL 22, &
MHz, 100MHz 35 X UF10GHz fHFi12 3 SO 3%R
AR TR = ez, b R O 1o S
SRI AT PATERBEE CE 205 Bk
LHLDTHN, EOEHMIINIE% EME 2
aquMhHﬂuﬁenaz&?bmm&mm
BEAERSL P IC LTS E ko L
LOTHY, FORMBMACAML - T EEH% T
bHdH. MMHz ICBEIS N2 A2 b it REEH
fa & HHfan e - oMo BRECRRESE 0%
RIS 7—S+— Btz b0THY, AH
KICEHART P L FHCBELTWS, B
ELRV 10GHz DAL bt F O3S0
ML SEEBASMINT 5 2 LR ans, RIS
(28 MHz A7 P L-OME &AL, MBS
HEHADMMSEEL S hd, Ll asisRip
VB L TGRS I & B AR & dL e, 8
SE I in vivo T EEM (20~308) Tt
dEhhor FoRECLERTE S,

§1 Biaic

2T EROEBRILOKESATL S

54

B, TOKRO—EHITEBEEESL T, wbw 34
G L ->T 02, BTO~ 4 & oo
R LD OREROGFEED T &0, i
ICERIEMNHES LSk o, RTHAS
SERNTETEELTEY, docs0istd
FRTRS I s, BEMERA<Z T
BLTWA LY P LAES kS D o REM L L
LTuiuk (BlRREEEFNTVLE) OBHE
htfE®aTHEiC L& (Mashimo et al.,, 1987a).
—fMc RS HE RO BE I 12 DTA. DSC.
NMR Z 4L { st (Bulgin and
Vinson, 1967, Anderson et al., 1973, Walkley,
1972), Z#H 5 OEE LMY in vitro TITHH A,
in vivo llFE TIENMEEMERECESESS
Boeke 4tk {Hvsshd (Abe, 1976), Ll
NSOMEREROWILLERTHY, @2
MR RGE S TR E IS L s L
LRHEEL 286 L, 20OB0ELPOEMNRE
ERHIOMBE L TREL, BETHEL KD
ERGS, PEICIEPE L 103D |
Wi: L TRBEADRODATHS,
DTAIZES in vitro DBIE TR AMEIC 3 M
HOKDRESFELT S - c 8T st (Bul-
gin and Vinson, 1967)., 1 2itBiAkTH 0, &k
W A RIRAEPY I RS L ok, I I B i



EEEESLLATHA, NMR - LhifmTdian

TIFARN-BROEERERE2TED (An-

derson et al., 1973), DSC i JhifARE T3
WORERSTFET 5 2 LA in vitro TOWEE L
DL ashTvd (Walkley, 1972).

G 4 7 o kiEEN =R rBRENA~
P FAESHRES RS LIk oi, TOFL
BRI CHEE L CBEARZ FLETH
4 (Cole et al, 1980 ; Nakamura et al., 1982 ;
Berberian and Cole, 1986 : Imamatsu et al., 1986
; Mashimo et al., 1987b). Z = #EM OB HTHES
2L DIRETIE 1 MHz~15GHz L v 3 L4 82
o v S BB D R SEATETHE & 2 o o, 15~20
GHz CizBHRIz L 2@HORRYE — 2 HRS
1, 100MHz fHICidERIZL S E— 27505
s 2 Edps (Mashimo et al, 1987a ; Taka-
shima et al., 1986). = o &k o #E £ +
52 LIk VENEBTARDE L OWMERrEoNS
ZEHMARFERS,

w4 7 off#o S 5 T4 Time Domain Re-
flectometry (TDR) i 5 v i FFMEE R 6
EhubbhaFET, A7 » UL AREE
EPIEINL E OISE RS £ R MR THE L |
7=V zFERMTI LR EDEEAAZ FAEK
hAEEEN invivo iECHETH S (Mashimo
et al, 1987a ; 1987h) . TDR & O R E &
fa (20~308LIAY) BEMTFIRETH D, 51
EHMED EMOT S Z Lok, kT 5 E
B2V TRy —7LOEBEICOVTS
D, WERVZ b HTxFyFTIHbAS, 1E
OWMETH<—Sh 5 HEBERIZ 1 MHz~10
GHz TH A,

TDR#EEAVERHEC L3 EBHL22TO
WA I2100MHz fHE &S &Rz & 5 REk
R — 2 %57+ (Mashimo et al, 1987a), & b
OEM, fehoine., #Y. FRENEL -
ETOEEMEICES BN Y — 2 55FET 5,
DNA VY F =2 a4 80P iy
HasupV ERTLIOE—2 BRI N,
EMHEOBINE —2 THAZ Litbhd,

b P OBEMIEIRHE, WA, ETIESGE»SEKRD .
FRICTFHAVEREASAMRE L L Tiib-
Twd, RERSSICHELVEER,. FHN. 5
HW. AEES - TWwa, REOE S 284
pm A HWEHem THU, BEDFILEZHN0. Somfd
HETHD, BWFRTHGEBER0em OFS £
TOMRERET 2, 20l 0BOEIH6ON
fiimn, REOESROASEBSASZLETHS
o, BARMOAEBOMEETERVHT LS
FLAAETHS, S0pmBEOFES  TOHRE
OFHEL RS2 b TH S,

EFORBEISEAMICES &b 28O
HFFEL, FhSORIIVAEZLOTHION,
ESICRMAAESH LMY S, BEEEGEEIL
v, EMicEREEENA L IROSHAORE
HESEDHION, FLTAEBMEELIZES
Tt s0rBER P EHEROMAREVSTHNS
BOREE . M &K & & BAR L Efbom]
EpoBEHAMETHS. - I TIRECHETR
OEMEMRORBENEL, RIFRTRHSD
EEEVTLY A LATHEL, BTRHOSAARD
WEEXM~5, EMORIED 5 5RIES & URIE
BiEESHEKEOMEFRTHRET S,

| T e

EMatiAgmmA<y PAERNET S Z
Lok 0Tl BREMEII TDR EEHTTF
Ly, BGIZERACHELL-BEEHVWSZ L
1 MHz~10GHz £ v» 5 Bsb T v i i B
iohi: 0 —EOME THMRERE A2 gt
@Bohadlicol,

WMEICERESS S ERENEI S, Ry
—7NNEERET 2 AR o OWHE wlw) 25,
FORMIC2WIHHCAEVERT 2 L, BN
R S velw) L LT

1 — ja el Ved( )
Yalew) _ cZxcot Zx ()

vl ) T jel Yl ek (ew)

clycotZy
THE2ohd (Cole 1975), =T

BS



Zy = wdyet [e
Thi, d By —7 A2 - BEO Sy
B.yd BTUEETHD c BAHTHE. MEOM
FREE etlw) T 20> S

£ Lﬁ]{w% = z,[

TEzonSsZ Lol s, uu{.:u} B rela) ®
MEFSLicED, Qs et 2 RDBZ &
MTES,

w2 ELTIEL e¥(w) O BB #ik
ek Z LapBic e s, £ 2 CAMBELE
LTHAT »Finiifln, EHECEOBRSR
EFEE T T EEE 7 ) 2 EB T3
Lz kD BREEERSD rlew) 2R, etlw) %
ALV BEILCRD, COHEILHE R RN
BIMNCE R 5 2 & IHIE L T2 AN
sh THVy (Mashimo et al., 1987b),

RILUMEZ A7 LT wlow) & role) 2ERC
MREIET S Z LD T L v, RS20

Exl:w

ETAL AT LAEZHEATTHIE wlew) OFHEL
BEL<, FOMLEEL LMD THE, FITHE
BEEOT T TWAFEREZ/H, #
0 R ylw) OBWME 2175, W ontL

THRFHBMRIET S, T2 Tule) #HET S
a

e = Eb{w} }g{u;nf el il ;’j’s o

x%— (3

_ rsdw) — relw)
4 ?HEJ + ralew

f= ZcotZ

Veitd, 22T (o) BEMHHORESET
A,

(AR r =7 E2EbIWHEOMBEP L AT A
RO I A FOMELE 2 5, BV E L
TiRED efw) 8 el(o) IKIEITHEEVWIZ Y &
big & CIC GHz @il Tty 848 2 v (Mashimo

5041
SAMPLING SCOPE
(IWATSU SAS-BD1B)} DIGITAL
SIGNAL ANALYZER
(IWATSU SM-21004)
SAMPLING “_L7
HEAD A B A
(IWATSU —||_|I' B |'|
SH-4B)
A
B O 2O
FS O ]
O 8 (O— A B
POWER 508 Q Q
DIVIDER DIRECTIONAL
(IWATSU COUPLER
§-5003-2) [SAGE LAB.CTSS-10)
— TRIGGER
TRIGGER PULSE PULSE
TUNNEL BIAS NEC
DIODE POWER SUPPLY PC-3801RA _E"EI
{PICOSECOND LAB,
TOI107B)
| PRINTER | | PLOTTER 1
Bl TOAMELZATLDERR

E6



et al, 1987b), W TIEEHEELTF £
ERG,

CAFLOTOy 2EEEICTHET, Y7
¥ 7 A 3—7 (EBET SAS6B, DC~12 4
GHz) dnoiif:BALA TR a4 4=F
(Picosecond Lab. TD-1101B) £ &8 = #. #4925
Ps @7 s A1) BERE, 200mV DA F 9 Fodn 2
WEEBL, S EA4T—Frid & (EHMFS50
D32, DC~184GHz) T2 2ichit. 1204
7 vy F(EMEBTFSH-4B, DC~124GHz)
EHNRHTEH TS, L3 12@T 4 ¥y0db
EhrtEES®E (Sage Lab. C785-10, 7~~12.4
GHz) #0500 T¥—3 44 b T35, £2TF
w BT e TAN v —FThERANZAEL S
| 20t ) el FEFADSIN TY—3 3
f hta, o7 v PRI ALR
BV FNTFH 4 (EEET SM-2100A, 12
bit, dkword) @ F U H—si0- 2 E LTHEV, B
hoDRHELRB TS, » 7T+ T
Fyynfbs, ¥kani@8d~1 202
¥Ea—# (NECPCOSXA) K2oh, #2T7
— U TR s hERREELE52 5,

WEiTHEDICBE UL, BEAlEDOR
HEMOLWEHRERRORNETRERSLS,
FITHE2O LS RBELTFS i, HHl
EWMHIEEN 2mOFHLES - TR
$, MERYZ &Py +TTH, 3617
L& 7 nde A — 7 0 (Junkosha, DGIM224,
DC~26GHz, 500) ZMa I LT, 123
LALESOMENTE S, BEOALS 2L DM
THIkickD, LD/ASEEIOERNME
BrzredTED, Bui-EED vd Offiiz0.217
mmTHD . d=0.05mTHD. o OMFLHENO50
pm BEOES F TOBRMHEI B LR
L Twvid,

HER21 41RO 8% 6 A, 21O HE2 A
ML TITo1, MEMFEEHRNETHS, 24
FETIL22 0 BIE (ROY T ]1) OREHY
HWle=V 7724 0ATT v 7L, BifkzEL
EFMUEES, TCRmMCFEHALFEHEMY

WE 2L, WEAY P AOBME{RILY
T4 ATMELR, MECHY-SRITER
25°C, HTHREERS% THHA S T v,

B A~OElR CRHEORR A2 b L~0
BEWAEBEAs bR E L TR L
(R—=%, KU =), BHELLTERFT (o
FA W) EROLTEELL, Ih b &Ehik
W7 Rd 4 LTHEL, T05 O8RS L UM
i<t

§3 R

EMREOBRALY P LOMEE 3 27T,
ZMAAY P 3 2OEiEEOR

o 2, e
£ —e_+E—] T (4)

THROEND, Tl FEH. Ja B iBEO
FOME, o (ZEHREMTSH 5, (KRS
SENTHREAGR1, 28XV EMRTER
T3,
BROMESERER 1 ICTT, AR 2 0WA
Ao ORI EAZEFED S0, R o b
EHRTHA, BRI L2 bHA2 L HTHE I

B HERNERRE

67



4.0
log £ (Hz)

Bl ErE® (427002) OBRAASS b, BRONTFEEARLOENARETT

£ ErEK (EROMAN) OEBEINNASA—T
i+ T e Hwin i 2 #ing
N, (&) A log = (s) A5 log 1. (s) s log (=)
1) e 120 —38.20 23.5 —9.10 24.0 —11,00
2 13 9.8 ~§.25 21.7 —59.07 23.3 = 11,04
3 11 2.8 -§.32 22.3 —9.15 2.3 =11.08
4 23 52.9 -8.30 20.4 =a.07 21.0 =11.06
] 23 157 —8.17 23.4 =5.07 273 — 10,84
B P 64.0 —8.14 234 -9.0B 20.0 —11,00
Tiac) 21 6 -7.98 23.7 =9.00 35.8 — 10, 82
] 21 150 —3.08 21.1 —9.09 24.5 = 10,82
ey 127+ 2.4x1.3 24.9+4.9

FUEPHLN, TOMBIEEF—ETHS, L
Lo et &8 1 oD FEEE I B 2 T 1o b &
b,
FITEROENFOOBROME & SR &0
BledLT7Foy b2 tE4BLUVES A3,
AR 1 L 3 OIS S I B LR S
hd, WERER G TERAOliIY—27 %5
L., ¥ T—EoMe i s, -o—E#MITRT
MO —8L Ty 5, 88 1| DEREEN & it
IR R ZE R 22 0 & 0 2 A0EE 3 ORI

B8

R R v, —708E 2 10 IE B L RIS
MEbMaZblswn, WIhic LT 8iFD
EEISA TEMETORBER->TwWa Z E4b
g

E6 iR L L EOWBEA <7
F-DBMELE T, AHOBS, BiT R
CERIBLUICEHLSARTEXRANS,
Z D 2 OB ORINA sy ) LS
15, BHAOD de OfiHi23.5TH 545, Rk
25 THIB0%MINL . T0HBIBLICELY TS,




ey OEIES0%M A, 209 BETIRICES, da ® — AR OESENER de cEFTFoHins
(i (L ERAR RIS S DT 24, 2oL Boilddl, dablttf daic iz oaTibsig s
053 EIZIZ50%M A LD | 2OERBICEST Wi, de BB TR TROKEICE

S A,
T ] I
BO0 -
e, ¢
400 - ]
200 = 2 o S —
i L |
- ]
e & PR - o O— O
nE = i -
u - -I e
ﬂﬂgﬁ“‘\\ il
An e o O
20 - -
E4 BFEROEDEE e, Je BLU0 460
EnIEE (41 1 1 |

-g = -l
aﬁmhﬂht_ =
(] i
———

log = is)

=1l To-o—c»-—-o—o O — T
B EHMEOIEL | I I

1] 20 a0 &0
t{min}

B9



§4 FBEAIMORE

HHLATE 3 OEAEEM & 1210~15Ps TH 0
i O RO R EAFIEFME (5~8Ps, 25~36°C) L i
BE—BLTws, BRIRRGTESUEELIFE
TOEFEHUE TR S 12 (Mashimo et al., 1987
a)o EHHEERCES L Tl EEmMmEda A
20D EEZONT WS, BBED -5 %
¥ 5 F O (Shinyashiki et al, 1988) (o &
HE. DOMAEEIESKR (HAERYS0)
AT 5, MARTH 2 EHikOMRIEE2136°C
THTHS I LE#FBTS L, AMoBEDOFG
%t THHHEKTHEZ Liibhrs,

AR 2 8 3 AR A ESLETO
EEMEATHN S NS, 2OROBFMIZHE L <2
FEE—HLTwa, ThAsicHETEESEESD
Elidkar-rRbc 4 { . & -8R0 B Bk
FNOW0~-200EL KELI Ehs, KABTFHE

400 T T T T

300 -
A

200 -

[+] o
‘i"'*.--j - ————— e

100 » =

de

A

t{min)

Hi ENEE], PHLUIICHTELE (BYL) LU
ER (BT QUPLSAATREDR (Y270 1)

70

RS L THEE LSS R L SR T
HaHLELISNTWE, DNAKSBHETRNS
Z OB 2 O DNADAY w2 A —a4 0
EBIHIE U R - SRS 2R T (Kuwa-
bara et al, 1988), DNA S BRI~ Y w 7 2L
FELHEBIRRERKLBFMETZ LS Z MR
Sl THEENERTLBEsMCERTED,
Wici-> T DNA EARKBES L. SRickBRES
TROEN SR G THEFET S LT AR,
X ERAET kS = & A K EERD DNA TiTbhbh
SHh, MBWOKBRT L ZORBESRIIEEL, #
N TE s 26Ok FHERD
A FUERELDNAOEY L2y F7—210
Wl TwabnEEZ NS, HBAIE
RELLSEZOBEROBIT—HEL D108
FEEafTuvd (Mrevlishvili et al, 1979),

HEHABFE 2TV F—Lp~Em oy R ED
FralrfipreFrEfni ) AEH _sRT
b ang, 05— OMEESEY S Bdk
WEEEARANERL- L &, EREEOTIIFE
AEZuELSERMBL, LhLids—5,
ftheo 45 FH 2 1 DNA T s oZllc L
T de, DMINAFE LI b Tnd, L
LIF—¥OBSEART L EENREDOES
Aid32% = 2 LD Bk L HFE THI68% Dk
MEECEIhTHAEIENTEERS,

HRAMIZFLETI%., BER, ARABE LR
ShTEAP L, BEETIZI-N%E S TWE,
Fami Al RE£ET0~0%EBETH S
{Katz and Poulsen, 1871), & TRH L 727k
SRIEELETHS,

HEALEE | O ey 3B 2, 3OFENEH
LTRESPICKRE <, AOENEELD LSS
EKEw, 2LEAZLKE, 25 12E4. 6
KRLT & S T eiEolht S L 0@
TRE{ 27D 6T 3, FERICKE BN
EFFOME 1 BEESKCERKOREHE~OR
MICk3b0EREZIC W, EMBEz 70
RS ET—THL, PIA AN AR
HFREEZ VG- DO TH Y, AR



S IRz LD S s T a, HREM
W - AHHROBEECRSAEREICEND S
LE, FOMBET7—FF—-BRELTEAS A
b, Rt L L LIRSS EE LD, —flic
FHEIMHz LFORERBTRAs NS Z &
HEu, FEECETERNEOEFLEWET—
Y-SRIt REL{ A B,

HALEE 1 AR 2 B L3 b~ EEAE
BEREL, ELRTPERRFICHLTLKRSE ¢
kL., (TR 1 AR M OPRIEIE L oo Lk & S
ThHs,

RIFC L DEEE 1. 3 0WEOLT IR
TH DA, M2 ICIIEES X CERIRRIC R S
DERL RS WGV, MEKORES LU0t
EENL I Edb,E, Bk & 280
BE Ay RFETL ELICKE 2D, BITHRTHRR
BT 5, S5 TRITHIORBIZR 2, RBiTFIC
EL s REAOCBHEAROEBICHIGL T3,

HEFLER 1 488 3 L EReELERL. M
13 icfsroMfEsEss l tiibhnd, AR
I M7= =R k54D THEI LTS E,
FEITIC L 0 MER &R L THREELH S it
MEEREoESKE{ Aol Lickd, Ml
MM oSHEEaASHMT 2 £, 2083 TO
SEENLLMEOEREDEHNLE L RS,
CNICHIEL T de, KT S LaiRES h
o FTIC L b ZvREM O B lARsBmT 2,
hEtaRR TERAS ARV T I LA TE
ZOHRA LD LM TS,

in vovo TEERFMTHMESET L., EWX
EEEAORELEME I L0 T2 5 TDR i3l
Bhoe bOBEEISEL T3, KilTEEsTR
Fic5 2 2RO MEC & 2 8ol i
FitowTOfRcBy2sorkBhbha,

E6 iRt LS icRBiEHRAKEL ) T {&
aRoNEL Lo, GREHRSEDLRS,
BFOEEE AR —VIC o THBEE L LS

LI ZMHAORHLSEHTHINERNET S0
I TDREQRFEHTH S, EMi2AkacML T
RIBEESTHEOLA ML To ) v — e
FLTED, $1A30HAD 2H#E+2 2 2ic
L HRIBRESTECRREE-TWE, ENS
BARICEHLE IR S OMBIISEBAILRET
HB5H,

it

Abe, T, B 288 1976, 86, 815,

Anderson,R.L.; Cassidy,].M.; Hansen,].R.; Yellin, W,
Bropolymers 1973, 12, 2789,

Berberian,].G.; Cole,R.H. [JChem Phys, 1986, 84,
6921,

Bulgin,].1.; Vinson,L.J. Bioclim. Biaplyvs.Acta. 1967,
214, 456.

Cole,R.H.; Mashimo,5.; Winsor, IV, P. J.Plys. Chem,
1980, 84, T86.

Imamatsu,K.; Nozaki,R.; Yagihara S.; Mashimo,S.:
Hashimoto,M. J.Clem. Phys. 1986, 64, 6511,
Katze M.; Poulsen,B.J. in “Concepis in Biochemical
FPharmacolagy” ed. by B.B.Brodie, J.R Gillette,

Springer-Verlag. 1971, pl17.

Kuwabara,5.; Umehara,T.; Mashimo,5.; Yagihara,
S. LPhys. Chem. 1988, 92, 4830,

Mashimo,5.; Kuwahara,S.; Yagihara,5.; Higasi K. .
Phys. Chem. 1987a, 91, 6337.

Mashimo,3.; Umehara, T.; Ota,T.; Kuwabara5S.;
Shinyashiki,N.; Yagihara,5. [ Mol Lig. 1987h,
36, 135.

Mrevlishvili,G.M.; Dzhaparidze G.SH.; Sokhadze, V.
M.; Chanchalashvili,Z.1; Bilinska,B. Biopivsics.
1979, 23, 614.

Nakamura, H.; Mashimo 5.; Wada A. Japan J. Appl.
Phys, 1982, 21, 1022,

Shinyashiki,N.; Asaka,N.; Mashimo,5.; Yagihara,S.
to be published.

Takashima,5.; Gabriel,C.; Sheppard, R.].; GrantE.
H. Brophys. /. 1984, 46, 29,

VAN Beek, LK.H. in “Progress in Dielectrics” ed.
by J.B.Birks, J.Hart, Hevwood, London, 1967,
7, 69,

Walkley K. fuvest. Dermatol. 1972, 59, 225.

71



D L L - T L S L L s o LT

faNIRIFDISAREMEICEETSD
SRERHVAAZE

—FEEUTROBUHEIC DT —

i wH

(RS mEESR e

M HEARL

(EHRE RN

An experimental study of glide motion
in the shot put.

Six male shot putters (2 trained, 3 untrained) volunteered as subjects in order to clarify the roles of the

front leg during the glide motion in the shot put.

The glide motion was observed by using a force platform and a basic cinematographic analysis 16mm

projector,
The results were as follows:

1) The shot-putting performance was maximal when the impulse of the horizontal component in the
supporting leg and the horizontal velocity in the waist showed the maximal values.

2} Statistically significant correlation coefficients (r=0.41--0.79, P-<<0.01) were observed between the
horizontal velocity of the center of gravity in the front leg and the grand reaction force of horizontal

component in the supporting leg.

3} The knee angle in the front leg of the trained shot putter was about 85 degrees in the preparatory phase

of the glide motion,

This value in the trained shot putters was smaller than that of the untrained shot putters,

4} The maximal angular velocity of the knee joint in the front leg of the trained shot putters were about
1000deg/sec. This value in the trained shot putter was greater than that of the untrained shot putters,
Furthermore, the maximal angular velocity in the knee and hip joints occured simultaneously.
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A Study on the Mental Condition of
Hakone-Ekiden Athletes by U-K Test

Tokimaro OMURA, Toshihiro ARAI

Abstract
1. Purpose

We intended to grasp the mental conditions of Hakone-Ekiden Athletes in Tokai University teams.

Up to this time, the regulation of physical conditions of athlete has been comparatively, easy to put into
practice. But we are not able to establish a definitive method to regulate the mental condition at the
present.

By the investigation mentioned below, we wanted to contribute to explain the mental condition of
athletes and applied the results of this investigation to the selection of representative athletes for
Hakone-Ekiden.

2. Procedure
1) Tests
{1)Uchida-Kraepelin Psychodiagnostic Test.
(2] Y atabe-Guilford Personality Inventory.
21 Subjects
Tokai University teams of Middle and Long-distance blocks.
(1) Regular groups : 14 athletes
12)Semi-regular groups @ 14 athletes
3) Testing term and place
December, 31, 1987
At Tokai University, Shonan campus in Matsumae-kaikan.

. Result
1} Mental health

The result of the analysis showed that the mental health of the regular group is higher than that of the
Semi-regular group,

2) U-K Test
The results of the analysis showed that the characteristics of the personalities of athletes are full of
variety. No. 5 Type-7 athletes and 3-1 Type-4 athletes is a notable result.

3) Y.G Test

The result of the analysis showed it remakable that D Type is to be 15 athletes in 28 athletes.
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4, Conclusion

1) We selected a representative athlete with a high degree of mental health and a low fluctuation rate of

the latter period.

2 ) The selection of the representative athlete for No. 4 block failed.
31 It can be pointed out that the most remarkable feature of an athlete found to be in bad condition is that
the work efficiency dropped for 12-15 minutes of the latter period of the Test.
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