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A Psychophysiological Study on Relaxation

—Music and Psychosomatic Relaxution {Part 1)——

Katsuyuki SHIRAKURA, Akira MORIMOTO,
Shinzo KOBAY ASHI, Tomiei 1GA,
lssei TAKAMURA, Tamotsu TERAD,
Yoshimasa IMAMURA, Tokimaro OMURA,
and Shoichi NAKANO
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Abstract

As g part of the scientific measure to stregthen and foster sports plavers on the mental aspect, it is hoped
that a method aiming at achieving the seli-contro] such as tension/release from it and strengthening of the
concentration power be estahlished.

In this study, we undertake a preliminary palygraphic study about the influence of music on various
physiological functions as a part of the psychophysiological study. Concretely 10 healthy individuals were
used as subjects, three kinds of music, namely “favorite music™ selected by each subject, “Tenkai composed
by Kitaro" said to be effective for relaxation and “contemporary music” said to be unpleasant to 85 percent
of the people were selected, and polygraphic recordings such as EEG, ECG, HR, Eve Movement, EMG, PT,
Resp and SPL were made, BP, HR and Resp often showed an increase with the “favorite music”, remained
unchanged or showed a decline or decrease with “Kitare™ in many cases and tended to remain unchanged
or rise-increase with “contemporary music”. A relatively sensitive response was noted with SPL and the
form of response could be categorized as 3 types——complete response type, response/suppression tepe and
no response type. As to EEG too, it could be divided into two, that is, the response type and no response type
by a comparative study on the incidence of alpha activities.
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Experimental studies on improvement of physiological activity
in endurance training 1[I
~——Effects of various running exercise determined by lactate threshold

on muscle glycogen content in rats—

Tamotsu TERAQ, Yasuhire YAMASHITA,
Nan ZHANG, Nobuyuki SATO,
Tokimaro OMURA, and Shoichi NAKAND
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Abstract

The present studies aimed to demonstrate the effects of various running exercise determined by lactate
threshold (LT) on muscle glycogen content in rats. The rats were then divided into sedentary group (G-A),
training of LTZmM levels (G- B and training of LT4mM levels (G-C) After 8 weeks, G-C was changed
similar treadmill speed which performed in G- B for 8 weeks. Running speed of LT4mM and LT2mM levels
during incremental treadmill exercise in G C were markedly higher than those in G-A and G- B, The
endurance performance tme were significantly longer in G-C than that in G-B. The serum TG in trained
proups tended (o be lower than that in G- A, The muscle glycogen content in G-C was significantly higher
than that in G-A. It is thus concluded that training of LT4mM levels might be effective in endurance time
and muscle glycogen content, and it also may be used effectively in endurance training.
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cremental treadmill exercise test of pre-training in the
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Values are expressed means * 3E.

0 —m— Ciroup B | 8 weaha)
=

- Group B | Gweeka ]
—#— froup © { Hwecks)
~ gF “e Group € (| weeke)
=
E
s 6
4
-
= Lt e
FE
3
- P
z r=—-_l-.-:‘.'!r—§:::=:=ff- ’
00 20 30 I %0 &0

Treadmill speed (m/min)

EBE bL—=+7WEE (B8 BLUFL—Z28T (16
W) BSICEI SRR EC L SM OO TR

Fig2 Changes in concentration of blood lactate during in-
cremental treadmill exercise test at 8 and 16 weeks in
the trained rals.

13



SHBETT A7 4 —< > A7 A | OIFEI & -2
o I8, B == SN T
(8E) RGO v—=2 8BTS
fafrm e & anp A aER e oML 1,
M L RN DBED == Y Tl F e b
T, 83 k163 TR Ui rp LR O &
L@l T, kr—=>7Wii%e LT4mM
B r—=¥EiTalTy Fit. BED L6

METOAME 0 BRLILED LREZS s ht,

Euic, B P -2 ZETRIC S S O
MM E L & S i AR O Ll 55 L U OiF o
LT LA Ol 2 2 h Th-3 L4110
Lz, MhffEfElR, GCHG-ABLUPGE
KHBL T, & OiRTRe LRV S0, #5
A~ I5M DM b & BB LR AR I 11
— = 7O LT2mM 5 X FdmM b < 1ok
T, G-AHERTEDIZ. 0m/5 (LT2

mM) L20.8m/4 (LT4mM). G-B 35, 8m/4r

Bl P RTHCEITSAMENSICLZLT L

JLZIHY T S ETAEOER

Table 1 Changes in running speed coresponding 2 and 4mM
of LT levels dwing incremental treadmill exercise
test of post-training in the rats.

i LT .
m *m imid
-
M 12.0 0.8
B 35,8 41.0
[ 0.6 48.5
unit & omy i
& Geoupr A
1] ® Group B
1 @ Group ©
z i ' !
E l ,-"l Il
z B A -:l ”
B / [ 4
5 4 T f "}
! - 1y
B af o . 1
2 pr— '1_1-- ?

T 2 30 a0 50 B0
Treadmill speod (m/min)

B L= ETRIC ST SR ENEC & A meLE

MEOEE

Changes in concentration of blood tactate during in-

cremental troadmill exercise test of post-training in the
rafs.

Values are expressed means £ SE

E3

20

(LTZ2mM) &E41.0m/5 (LT4mM) TH D, G
C A0, 6m/4r (LT2mM) & 48.5m/ 5 (L TamM)
Efd, G-CHBRfIc L €, LT2mM & Ltf
LTamM Ek &EfTdiE i ifie s L e,

3. RL——2 I8 TRICSITDIH/ANETND
A—NUATAM

B4 i 16liflic e d b b—=2 FETHICE
75 2 BEORRANBET T AT 4 —v AT AP &R
Lidea FEAMERT S 4 —= A F A F (935
mHEE) k. G-B 08+ 74 (b, 90~120
sr). G-C %46+ 7 47 (WEIR, 126~1614F) &
SRR LED, G-BHG-Cit. HRoOH (p=
0.01) A8 i, G-C HUTmR i1,

4, MpFILI-A. TeELUFFAREDE
3]
Pl—=FETHEOMp I —X . TG &

-

Groip C

0 50 120 180
Running perfarmance time (min)
B4 k——SETRHICSISHANETN -T2
TR
Changes in endurance pedormance test of post-
training in the rats.

Values are expressed means * SE.
Group B vs group G, p <00

Fig.4

aoor g e [ Group A
I- Bl Group B
R = 1 Group ©
. 1 = =)
- o (17}
% N ] A -E J_ T 3 1000
7 q 2 L B
=2 Kl T
§ 100 = §‘ 50 f &
= 8 2 b
g ¥ E £ sl
i o L 'li o E
£ E
e
[[L == — e Nk
B ko IETiROZRECSTSmeSILa—2,
TG &40 FF A BETTEY

Fig.h Changes in concentrations of serum glucose, triglyces-
ide and free fatty acid at rest of post-training in the rats,
Values are expressed as means + SE



. Group B él Mn‘-ln;
I Group © (161 min,
L mar 1500

fed

Serum pglucoss (mg/dl)
Sarum trigiyesride (mg/dl)
B
Serum free fatty acid (uEqg/I)

L ok ok

EE WARBEFAZa=—F2AFARRCEFSMPSILT
=2, TG HLU FFA REOTE

Fig.6 Changes in concantrations of serum ghucose, triglycear-
ide and frea fatty acid al endurance performance test
in the trained rats.

LUFFFA@REOZM & 5 iRl fre YD 2
o=, TG H LU FFARER., W iTLoOffic
BT LfiEoEs@ stz b oo, it
MTGE20TH, AmM Lt b —=
ot G-CAMETFOMmERLL, £4, H6
i, Al G-BELEFG-CophTRbG L < kI
—— ARl 7y FORARDEITT A7+ —<
ATAMCBUSH#SHAE (GBOZ v F114
4. G-C @7 v b16143) oL e s o
sl . A ea—A, TG BLUFFFA
WIER, OThaoTy FTLIEERERL

§, hL—Z=2J8THRICHITSBEHT)I—

FoEAROER

P FETERICB D ABEOMEL Y Y
9 — 4 RO E TR L s, MR o
F) a—¥ . G-C(9.7720.46me/g)
AG-A(T.27 0. 52me /) (Z EEEE L THITOMH
S st (p<0.01), G-C OREmR (9,024
D.d8mgelel & G-A (6.54+0.3dmg/e) LD LE
TonET L (p<0.01), HHRSEHE & B
B LR ORE R G-C (6.56+0.17
m/e) BG-A (5.07 10 42me/g) cHELTHE
M A 2 (p<0,05) . WRHEEIO G-B £ G
-CTREBEOEEEL a7 D0, G-CH
G-B X 0 & KoM 25 L i,

®p £0.05 % #p <0.01 [] Group A
I Group B
-k [CJGrup c
| E—
10 1
M L
B 1 *
|

ap

2 3

Muscle glycogen (mg/g wet wt)
E-1]

al I
S0L GAS PLA TA

87 FL—=2YETHiCEraRESIo—rrEENORE)

Fig.7 Chamges in content of muscle glycogen at rest of
post-training in the rats.
Values are exprassed as means = SE

u 3

V. # b=

FRFZE T, LT2mM 85 L UFLTImM w2
SR LA R o 2 B R A0ETT I v —=
B R Rt g T e I
Bl Belp 4o et Lok,

16 b R AN P v —= > F BT ICH
P DIETT A7 # —v 2 AT A b 17> LR,
fiiee'™ e G-C (PE465H) #5G-B (FE
1084+ £ D LEFRRET RIS, SOL 5 IEfFAY
t=vrAORECMTRANELr—=2 2L
LTk, Fr—=> Wi s 5 LT4mM v
AN b — = P LT2mM 2ot n
BATEFr—=2 75T 08 Loty
L eRTED ST LL LT2mM LL2108T
FEFTHS L EEIE T & L S e b —= 1
TSR O P —=FE L THE O
WA HETE I EAURE S, COFAR
tEhoE L i, Ho{EREENEED LR,
i U a2 — AEERUEOiInN, 26, Yo
— R L AL S IR R —
Ll s L EERESRTWS, £2
T.SEOMRTIR. LT 2468 & L 22 2 Mok
B b r—= ¥ R o= L EE R E OB
T, b == Z A LT4mM bt

21



ONETIHIE T b b — = 7 215 1 RG-C) A5
FN = HRUROMMT 5 Z L #fanil, o
@ GC I, O L IEFRETT s A e—
AT AL LU ST L, Zd s ORI
Ik, FSMEde b ==Y IS E TN O Y 21—
W RS B0F F R AE D st £ A o
E SR L Tl

P T 7 4 — 2 AT A Fic Bt 28897
HE oy 7 o — =%, TG B L FRA
d. FrEEsSNL s Tz b 6,
Tho7e FTLEIERNERL L, 24, L
— = VRETHROEHMETIE, G-C O TG @4
b IR Faofip s L, e oiEoiits
Hole a5 k. i o — ARME G, BT IRy
HUEIRIREL D L F LM e L oL T,
it FFA G LR 57 TR AT A4 g ooy 2 ~ 3
{0 LR 2Oz, SEOL I o hoe ¥ —
9% 4 Fibc 4 2 JEREM O£ A0 M T i, BT o
ATEOMWEENS Z kTR, NTHEZS

HTWEHETGH FFA L7 ) o —nis i s b,

M & 7 L T~ s e e F =ik L THIA
Do JEWIMeRE iy b b —=» ik, Wil
WElE AL . MYIAHFIH St (e o pon
DI ST D BRI (2 BT & f1 5+
LERAEASR Vb . BRSO S ik A 2
Llcded, Fv—=r¥ToOlES R4 2k
AR (PR st i1 ko o N el R e £
B bk bied, 35 LT £ L L1
ZHMOFFAM Py —= o Y LM TG M ED
BFETE. bk —= PRI AmM 2@
EITHE T — = Y2 BB TC S
fHtoEreR Lt SRS L TwWA, Zh
SOYHMNS, F—= 2 XM 4mM s
MO Pr—=r7ETHZ it ImM vy~
A TETIHERM RT3 b —=2 ¥
kD SIETIMA ST s L bV a—2
ERIFT AL B, FY - Olkigic L
% BET7 ORPE A B X4 RO L5 Ak
{137 o —v 2 A+ & 2 LAgg St
s, GO L SR e e o e &

=22

s sasE, PlL——r il P —=
PYETIGHTIE, LT2mM vt @abi | b —
=2 TR Ui LA O At L fe
bbr—= ¢ PR S LTdmM L@ b e —
Sy XETal7y FTIESHLD LIGHO M
FoEire LHARLE, S50, Fr—=rw¥
BT OSEOMPIEOEM, Fr—=2¥
W LTAmMM b =A@ b b —= > 7 %7
F28E (G-C) MLT2mM L@ b br—=
FhATo 288 (G-B) (clEfe L €. irhyLasne
DEEER A AR s LT2mM & L 0F LT4mM
Y ZGEFTAE AT v il B e, 2Ok
Ao 8 Rl df & b —= 2 FE O
b == AT RO M FLRE R R
LEwENIELTW:, == ¥ kTl
LR A ME T A Mth = LT, @ikikho
[ bbb & BB OIE Y, H3 v it/
Mkl L SRS S 2R Twa, s
@A s T LTamM vt g 7 b e —
=TI, hTHRHER O GE Y LT, &
DOV R == e Bl b —=
YT, COETTHE S RIS OT, Mo
O =4 FRGE ORI, i TG o8 &
PTG SHROEL 6 b o F S
TEEctiE, LMk br—=2 7l
frLTa e eMmELON, eI EHFH
—MEETEITLTL G-CHGB L0 gL
PEHHE { Lo RMHO—2TH S S LRl sl
I

BALE. FFFROME S LT2mM & L UFLTY
mM &S E LAY O AN L —=2 7 &
frogs, Fr—=» Wi LT4mM <
D= YEiTH 2 Lk, LT2mM readm
GTETHMNEERFT L LG b r—=v 7L
LRAM P —= YORER S oGl T
BO TV a5 EATR ORI, Friito
HELE, LT SEROGETHSF LML S LT L0 h
M b —sr¥hikO—oThL L EZ SN,



Vs oy

LT #4680 LARANET v—=v7ic L
LA T S HMNT, LT2mM 5 L5 LTY
mM LS OERT == SRS Y o=
EARCEOL S R ERIET 2B L .

HEER L, Wistar £HHEZ » F 2 Hv, o
16IEIRRTT 20T 7z Group A (G-A) X, &
MHEREE L 4=, Group B(G-B) 2. 16K, LT2
mM LR DHDETT L —= 2 S e iThi b,
Group C (G-C) 2. RMM, LTdmM 02E§7 k
== I G-B ki 0 #
THAM v —=2 7 &bt i,

FORMAERTERDIEL{ TH A,

1) F—=2 ZETRIC 3T 5 (Tl &
Lirp AR OEM I, G-CHG-B izl
BLT. LOofERA LRSS SR, B
QO~A5m i de ol FRERLL, &
Pl—= o LT2mM £ 5 F LT4mM
bt OnETTEIE L, G-A D3R 2450
12, 0m/ 5 (LT2mM) £20_ 8m/ 4 (LT4mM)
T, G-B #%35.8m/ 4 (LT2mM) & 41.0m/ 5y
(LTamM) TH U, G-C A0, 6m/ /4 (LT2
mM) 248 5m/4r k40, GCafdsLtn
LT2mM £ L 0 LT4mM vk & {7
el nL iz,

2) Pr—=r B THREBEDSB Y-
MOSANEET A7 s —2 AT A (HE5
IBmOME) . G-B 108+ 74, G-C
6+ TarEVIERICTL ), G-BRG-C it
HEREEBEL L (p<n.il),

3) P—=YETHROMBOS LD~
TG HE LU FFARER, P ROBICE T
LETROENZES Sl b OO, MY
TG 2 2W T2, G-CAHET O EZRL .

1} Pr—=r FETHRIEBAHY Y =12
Sfntit, G-C OBFNEE (9.774£0,46mg/g)
HEG-A(T.27+0.52mg/g) £ D & HEIZNN
sl (p=<0.01), BERO YV 2—4 >

b G-C (9.0240.48mg/g) H1G A (6.54+
0. 3mg/g) (2 L T, 5 Sl i e

(p<0.01), AT & WA 55 £ oF REBEHR
RN E E e G-C (6.5640 1Tme/y) 8 G
-A(5.07£0.42mg /) I H L TR A%
LR (p<0.05) . ARERRFRI Tk, fHiEica:
Bkt b0OG-CHG-B LD LI
o &R L fe,

VA B REFROER S LT 2468 L2 2 [
DFFAR P v —=> &R b - TiT O
& b b—== ZiHTE L LT4mM L@ |
—=y#ET5 kR, LT2mM i stik
R T 3 LS P Lr—= 7Y LD L IR
== 7 OMRERLSLOHCIERTHY
Y 2 —4 GO, FBFio L,
LT v~ 0BT E 2 &0 S LT, LD
b=z HkO—2THS L LR,

S8

1} Bergstrom, [, Hermansen, L., Holtman, I,

and Saltin, B.: Diet, muscle glvcopen and physi-
cal performance. Acta Physiol. Scand. 71: 140
150, 1967

2)  Bukowiecki, L., Lupien, .. Follea, N., Paradis,
A, Richred, D, and LeBlance, J.: Mechanism of
enhanced liplysis in adipose tissue of exercize
trained rats. Am, J. Physiol, 239 (Endocrinol.
Metab. 2): E422-E429, 1980

3) Despres, J. P, Savard, R.. Tremblay, A. and
Bouchard, C.: Adipocyte diameter and lipolytic
activity in marathon runners. Bur. ] Appl
Physiol., 51; 223-230, 1983

4) Farrell, P. A, Wilmore, 1. H., Covle, E. .,
Billing, J. E. and Costill, D, L. Plasma lactate
accumulation . and distance numning  perior
mance, Med. Sci, Spors, 338-344, 1979

5) Favier, . ], Constable, 5. H., Chen M. and
Hollogzy, J. O: Endurance excercise training
reduces lactate production. J. Appl. Physiol. 61:
HE5-BRY, 1986

=23



6] Filg, R, 1L, Booth, F. W, Winder, W, W.,
Haollszy, | 0L Skeletal muscle  respiratory
capacity. endurance, and glveogen utifization.
Am. J. Physiol, 228 :10209- 1033, 1975

71 Gioesd, C AL Kramer, H. and Somogyi, M. The
doetermination of glveogen, 1, Biol. Chem., 100 :
ARS-491, 1933

8)  Green, H. J, Reichmann, 1, Pette, D Fibre
type specific transformations in the enzyme
aclivity pattern of ratl vastus lateralis muscle by
prolonged endurance training. Plugers Arch, 304
216222, 1983

9) Hagberg, 1A, and Covle, E, Fi Physiological
determinants of endurance performance as stud-
ied I competitive racewalkers, Med. Sci. Sports
Exer. 15 247-289, 1483

1 Hickson, K. C, Rennie, M. I, Conlee, B K.,
Winder, W. W, and Hollusey, ). 00 Effects of
increased plasma fatty acids on glveogen utiliza-
tion and endurance, 1. Appl. Physiol: Respirat,
Environ. Exercise Physiol. 43 829833, 1977

1) ik, DATmEE, R, W, &1
B, R AR YIEO AT il e

Fow HFHMAA—VHREOLTIZONWT -,
REFCSEIE L AR TT RS 2 — 1% « Blrmisn
. 1+12, 1989

120 vy, L L Withers, R T, Van Handel, P. L.
Elger. D H. and Costill, I L Musele respiva-
tory capacity and fiber type as determinants of
the lactate threshold. 1. Appl. Physiol, 48; 523
2T, 14980

13)  Karlsson, |, and Saltin, B Diet, muscle glyco:
wen, and  endurance  performance. ] Appl,
Physiol, 31; 200-206, 1971

14y Karlsson, 1. and Jacohs, L Onset of blood
lactale accimlation during muscular exercise as
A threshold considerations. Int. | Sports Med,, 3
190-201, 1982

150 Sioding B and Jacobs, L: Onset of blood
lactate accumulation and marathon  running
performance. Int. . Spris Med,, 20 2526, 1981

16)  HUE O 4, ASSHE, RERNT-, M PR v
AOFREERE L b —= > o kA NSO RO
E. SEE. 410 206-212, 1992

=24

170 SFIRAE. EARTT0, BEMEE, Heakig, R
— I o @ lactate threshold 12 BIET RO R
T, 39 1800, 1990

1) SRR, MERLAT, R, (D el
— 1 F e b2 S lactate threshold #6ETE L
LR OB P v —= T AGE T — e A
S P I R CPRR T AT i Rt 2h AL, W
. A0 D RER, 19491

19)  SFlERE. BEMaEE . (1 F4eRy. (PRI ARy
b b= = T S I B A e bk
B S BERE, — 7w b o) lactate threshold 4§54
E L2l 0T b == AR AT e —
VAR IR A — Y R
Rk, a zze20, 1992

0)  SFREHE, REERA. RN, PEFE— T v b O
lactate threshold £46ETE L 2 e ETT F v —
= hN - IR LT 7y~
BRI AT A e e s R,
pha, 100z

21} Yaoshida, T, Chida, M., Ichioka, M., Suda, Y.
Blood lactate parameters related (o acrobic
capacity and endurance performance, Eur. J.
Appl. Physiol. 56 :7 11, 1987



T e
l. l'rr\'.r-\.l-\.r'i g e

BV s e e L .r.f.l_.r.r 1- I
RERROS - T e’ Al el e SR e R

E P L Bt o L
PR BN ey

i £ L o e 1
il £ L e R S i
B ey A iy o T e Ll o L L Ly ’ ‘:' "'._,-." "" " Lk

7Hvﬁﬁ‘9<é7k%ﬁ§®!%ﬁﬁﬁﬁ

r il A3 cemmemrm
Local Structure of Water-Glucose Mixture

T (mpmmire)

Sutory MASHIMO, and Nohuhiro MILRA

o e ek e | s

W
s et i

. =
.I"".J" Viz o) }" i "‘

.-ri‘-1 R i r | sl Lol o (= P i,

[N L g o f
Taha a e e e AT R TR o
A L R A A ST B AT T TR W AT R

0 rrr|
b -uI-

Abstract

Microwave dielectric study on aquesus solution of glueose hias revealed that the solution shows only a
relaxatiom peak due 1o conperative orientation of glucose and water molecules, seeompanied with breakage
and remaking of a local structure. It has been shown that the glucose molecule can be taken imo the
ordinary ice lattice in place of & hexagonal water cluster, On the other hand polysaceharide larger than
maltotriose in agoeous solution exhibits two relaxation peaks: one observed at high frequency is due to the
orientation of water molecules and the other at low frequency is due to overall rotation of the sugar
malecules. The polysaccharide molecule cannot be taken into the ice lattice, [tis concluded that the agueous
solution of glucose has a local structure of the ice lattice type even in the vicinity of glucose molecule, It
is definite that the glucose is one of the most important materials to maintain the life of animatls. The
structure indicated here suggests that glocose can transport in the body more easily than other materials
In a peculiar case where humidity is low or temperature is low. the glucose plays certainly an important voll
in protecting the body.
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Psychological Study of an Evaluation of the Environment
of Sports Facilities (the 1st Report)

A Pilo Survey 1o Examine the Differences in Response to the Sume Physical Environment

between Student Athletes and Undergraduute Students in the Gymnasium of a University-

Masao KIKKAWA, Hideo MATSUMOTO,
Etsuro SATOMI, and Yoshimasa IMAMURA

Abstract

The gymnasium is on the top of the priority list for indoor physical education and recreation facilities.
The gymnasium which is a multiple-use unit in schools ar in = community, should be safe, usalle and
comfortable for users.

In our study, we intend to develop a reliable rating scale for evaluating the environment of sports
facilities. As a pilot survey, it was the aim of this study to examine the differences in response to the same
physical environment between student athletes and undergraduate students in the gymnasiom of a univer-
sity. A questionnaire survey concerning the gymnasium's environment was carried oul, The subjects were
L undergraduate students and 34 student athletes. They were asked to rate the gymnasium’s environment
by means of a four point rating scale.

The main findings were as follows: (1) The results of the itemn ratings in the student athlete HIOUR Were
significantly more negative than those in the underrraduate student group, but (2) the trend of ratings
corresponded in the two groups. These findings suggest that we can get reliable data not only from athletes
who are sports experts but also from people who are not SPOrTs experts,
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Psvchological Study of an Evaluation of the Environment
of Sports Facilities (the 2nd Report)

On the Investigwtion of Managerial and Psychological Researches for

Environment of Sports Facilities——

Etsuro SATOMI. Masao KIKKAWA,
Hideo MATSUMOTO. and Yoshimasa IMAMURA
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Abstract
. Purpose: The purpose of this study is to make the environment rating scale of sport facilities, that will
give us a basic materials to manage and control the sport facilities effectively.
. Procedure: We used not only the managerial researches but also the psyehological researches to
investigale the environmenl of sport facilities.
. Result: We examined ta hypothesize the factors that are influencing a user of sport facilities mentally
anel classified into 3 groups of factors, that are 15t is a environment of internal of sport facilities, 2nd is
it environment of external of sport facilities and Jrd is a human environment. By this study, we can point
it out that we shuld make much of the psyeholagical factors influencing a user of sport facilities in order
to establish o environment rating scale for the management of sport facilities. It can be said that we have
to include, not only managerial factors, but also psychological factors into the environment rating scale
of sport facilities.
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Evaluation of sympathetic and parasympathetic
activities in young athletes using power spectral
analysis of the heart rate variability
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Abstract

Power spectral analysis of heart rate varfability was used to evaluate the cardine sympathetic and
parasympathetic activities i B young athletes and 6 age-mitched control non-athletes. All examinees
underwent Holter monitoring: Low frequency density reading (LF, 0,04-0.15 Hz), high frequency density
reading (HEF, 0, 150,40 Hed and a LF/HF ratio were obtained from the power spectral analvsis of heart
rate variability in Holter wonitoring, HF density and LE/HEF ratio indicate the parasympathetic and
sympathetic activities, respectively.

HE density was signiflicantly higher in athletes than in non-athletes throughout o 24 hour period. The
valoes (on o log seale) are 2,824 0,28 vs 283240, 26 msec?/ He in the aftermoon, 3,46 60,50 va 2 934039
msec’/ Mz at night and 2,83 £0,29 va 2,560,654 msec®/Hz in the morning, p<0.01 in each.

In contrast, LIF/HF ratio was higher in non-athletes thun in athletes [athletes vs non-athletes: 3,24+0, 48
ve 51240, 72 in the afternoon (p<0.05), 06520, 10 vs 1, 1420, 18 at night {p<0,05) and 3.00+0.47 vs
0342099 in the morning (NS)] .

Consequently, power spectral analysis of heart rate variability, a new method in evaluating separately
cardine sympathetic and parasympathetic activities, showed that young athletes had higher parasympa.
thetic and lower sympathetic tone than age-matched non-athletes throughout a day.
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Exercise test for freshmen of athletic clubs in a University (V)
—— report of 1991
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Abstract

The purpose of this study was to define characteristics and variants of freshmen of athletic elub in one
University of 1991 with regard to resting ECG; controlled, graded, exercise testing by hicyvele ergometer.
The subjects were 111 first vear University students of male. In addition to we were investigated about ECG
tracing before the registration for admission o a school.

The obtained results for male subjects of 1991 are as follows:

1. 19085.7%) of the athletes didn't take an ECG before matriculation. And 5 out of 19 were abnormal ECG
tracing.

2, H2.9%) off the athletes had experienced in exercise testing,

A, 60(53.2%) of ECG tracings were within normal limits,

4. The diagnosis of early repolarization was seen in 12010.8%) of the athletes.

5. ECG diagnosis of sinus arrhythmia was zeen in 605.4%) of the athletes.

G, The diagnosis of left ventricular hypertrophy (LVH) was seen in 2(1.8%) of the athletes.

7. The diagnosis of sinus bradveardia was seen in 3(2.79%) of the athletes.

8. ECG diagnosis of ventricular premature contraction (VPC) was seen in 100.8%) of the athletes,

4, ECG diagnosis of supraventricular premature contraction (SVPC) was seen in 4(3.6%) of the athletes.

10, ECG diagnosis of WPW syndrome was seen in 1(0.8%) of the athletes.,
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Table 2 Physical charactoristics of subjects by each sports club

N Age

k1) EHO[ ES | un ul (487 JLE] 190 190 1907
Saccer n = 19 b K i B 8. 140,38 i8.1+0.2 18,0602 IERTER N
Badminton 1 1 i 5 1 183104 181400 12.2+0.4 [ RIERTN) ERIER N}
Baskethall i 15 12 16 4 18,4408 1B 1403 18.14£0.3 18.240.5 IB.740.4
Rughy 24 i 28 18.420.5 18.2:50.0 — - 18.340.5
Vaolleyhall 17 15 B 9 i} 1B.at05 IE.AED.0 18.1£0.4 18.2:40.4 18.0&0.0
I Handball I 2 - 7 4 1B.140.3 18,400 180400 18.3+0.5 18, i+ 0,0
Judo & 7 28 b | 18,5205 18.1+0.3 R.2+0.5 18. 1404 161203
P - - i - 18.260.4
Total 11 a4 i #2 121 1B. 3405 18,1202 18.240.4 18. 1404 1B8.240.4

N Hight {em)

‘BY BE | B9 | Co Wl 1987 IR 1638 1950 (L0
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Basketball 20 15 12 [ 9 13.5%1.9 10,8124 12,5x2.4 13.612.3 13.040.9
Rughy 2 | 1w | — - 28 | 1zaxzs | 125z - - 15.24.6.0
Volleyball 17 15 9 10 11.6£0.7 12,1410 13,7422 11.8£2.5 14.24£7.1
Handball n 2 7 4 11.9+1.8 10.440.0 1L.Ex1.8 12.2£2.9 11.8x0.3
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Total 110 K4 76 B2 121 12.3+2.0 11.9£1.4 14.1£5.9 13435 14.345.9
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Effects of repeated administration of doping substances
on spontaneous locomotor activity ol mice

Tetsuo OKA, Xigo-Fei LIL, Nobuyuki OHGIY A,
and Kayoko IWAD
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Abstract

Maorphine, cocaine, amphetamine, scopolamine or atropine at the dose of 1gmol/kg each, or saline was
injected suboutaneously to mice once a day for 21 days, and spontaneous locomotor activity (SLMA) was
measured immediately after injection for 2 hours on 181, Tth, T4th and 21st day. Morphine, cocaine,
amphetamine and scopolamine but not atropine increased SLMA significantly on lst day. The degree of
SLMA of mice received saling, atropine or scopolamine was gradually decreased with the passage of day,
e, the level of SLMA on 21t was significantly lower than that on st day. In contrast, the magnitude of
the increase in SLMA after amphetamine on 21st day was significantly higher than that on st dav, i.e., the
development of  “reverse tolerance” 1o the effect of amphetamine was shown,

However, the magnitude of the increase in SLMA produced by cocaine on lst cay was not significantly
different from that on either Tth, 1dth or 21st day. And the degree of the increase in SLMA induced by
morphine on Tth day was lower than that on lst day, but was gradually increased from 7th to 21st day, i,
e, the level of SLMA on 215t day was recovered to that on lst day.

The results showed that  "reverse tolerance” to the effect of amphetamine was developed fast but that
of some substances seemed to be developed slow, and that of other substances was likely not to he
developed,
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Abnormal tibia plateau angle in football player

Shigeki MIZUSHIMA, Yumaka NAKAMURA,
Taisuke TOMATSL, Seiji MIYAZAKL,
and Nozomu IMAI

Abstract

AP examinations of the knee joint by profile were performed in 67 foothall players of Tokai univeresity
and we measured tibin plateau angle{TPA) in each player.

As control group, we also measured TPA of general male. who are in almost same ape with those foothall
players,

As compared with control group, cases that TPA is less than 7 degree were chiefly recognized in foothall
players, We especialy attention to foothall players whose TPA is less than 7 degrees. We interviewed about
history of trauma, experience of the knee pain and the others,

We considered about the influence that the abnormality of the TPA gives to the knee joint,
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Experimental Study on Bone-cartilage Damage by Sports Activity

——EfTect of Repitative Shear Loading——

Taisuke TOMATSLU, Nazomu IMAL,
Hisao KIKUKAWA, Satoru AKASAKA,
and Yutaks NMAKAMURA
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Abstract

We experimentally studied the effect of repitative shear loading to articular cartilape which was seen in
sports activity, using pig patello-femoral joint aged at G-month-old.
We concluded that the shear loading was more harmful to the articular end and related wo the articular

cartilage lesions in sports,
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A High-speed Photographic Study on The Shot-put

Yoshituka YAMAMOTO, and Yoshihisa ISHIDA
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Ahstract

Motioms of shot-puts were recorded by high speed cameras to get technical estimation of shot-putter and

Loy gl aptimuom traiming program.

It was clearly known that the relation between personal kinetic characteristics of shot-putters and
recorded distance by analveing recorded high speed pictures and ealculating with the data
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