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High-speed Photographic Technology in Sports Medical Science
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Abstract

High-speed photography is an effective tool for analyzing the motion of human body in sport action
because it can not only record the 2-dimensional image at one moment but also record how image changes

with time precisely.

Once the motion is recorded by high-speed photography, kinetic parameters, such as velocity, accelera-
tion and rotation, of any part of the moving objects can be obtained from the continuously recorded images,
The results of the kinetic analysis above may not directly lead to the improvement of the athlete ability in
the high-level sports games where displaying the maximum ability of athlete is required to win,

However, the understanding of the motion of human body in sports is the basis of improving high-level
athlete ability. Also, the analysis of the motion is highly educative. Therefore, the kinetic analysis of sports

by High-speed photography is important.
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A Psychophysiological Study on Relaxation

——Music and Relaxation (Part 3)——

Katsuyuki SHIRARKURA, Akira MORIMOTO,
Shinzo KOBAY ASHI, Tomiei [GA,
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Abstract

This study was undertaken to examine the physiological effect of music on the living body from a
viewpoint of “comfortableness”.

The healthy individuals as the subjects were asked to listen to a stimulative “favorrite music”, “music
aiming at relaxation” as the control and “unpleasant music™. And the physiological effect of each music was
studied.

The results suggest a possibility that the difference in the three varioties of music presented above can
be guantitatively evaluated by analysis of EEG frequencies. When an introspective report and changes in
EEG when listening to music were studied together, it was shown that there wers two qualitatively different
varieties of “"comfortableness™ a stimulative (activating) “comfolableness” and relaxative {(sedative) “com-
fortableness”. The subjective experience obtained and images generated by listening to music are shown to
be reflected in changes of EEG. So, the introspective report can possibly serve as a simple indicator for the
influence of musical stimulation on the living body.
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Abstract

L. Purpose: This paper represents the Psychological aptitudes of male throwing athletes aned contributes 1o
the improvement of athletic ability from now on.
2. Procedure;
1) Tests: (1) Taikyo Sport Motivation Inventory (TSMI)
{2) Yatabe-Guilford Personality Inventory (Y- Test)

2) Bubjects: (1) N-University Group: 20 athletes

(2} C-University Group 15 athletes

13) T-University Group: 25 athletes

(4} General Persons Group: 20 athletes
3) Testing Term: From the middle of June to the middle of July in 1992
. Kesults:

1) TSMI: The general persons group performs in the same rank or one rank higher than the other
students’ groups in most of all item scales, except in TS0 item scale, it performs one rank
lower than the other students’ groups,

2) ¥-G Test: The general persons’ group was categolized in I Type, and students' groups was in A

Type. Groups categolized in D Type seemed to be more athletiec motivation.
. conclusion: From the point of view: the general persons vs, students, athletic performance level, athletic
career, categolized type of personality, athletic motivation and personality seem to be the important

Psyehological aptitudes for male throwing athletes.,
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b BIRTEL O, NKF 15 CR¥ET
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TSMI 7 = 4 A ¥ — b @i B LA
L OREDEIFE LD, OAETIThI: ERE
Kz L @ENTITHRERA Lo M #H 4 High
performance level group, @4 A S & @il A

®1 EEEOFAR
Table 1 Composition of subpects 14 1
TelUmiv, Ne-Univ. C-Umiv.  The general
ke studdents students  students 1mmﬁ: Total
sP H 4 3 3 15
E.m (.6 (5.0 1500 (25.00
I¥r 3 3 1 1 14
ALK (5.0 (1.6} (6.6} {23.3})
HT 8 1 ] 2 14
(13,3 16.6) (.o} (3.3) (23.3)
IT 4 1 3 fi 17
(6. 6] .6 (5.0} (1.0} (8.3
Total 21 15 7 16 il
1363 (25.0) {11.6) (25.0} {100, 0)

Sz Shedt mitters, DT @ DRsens throwers, HT @ Hommer throwers,
1T : Javelin throwers,

e MHEE % Average performance level group
e L,
2) FEEUIERO

AR IR 7 HELL E oSS+ Long  expe-
rience group., 7 HERMOBETEF % Short experi:
ence group & Lz,
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DIREERD,
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KT TSMI (Taikyvo Sport Motivation
Inventory) : BETER GERGIIEY) 7 2 1 L&MW
- F 7 — FIERBET (Yatabe - Guilford
Personality Inventory) %ML 12,

4. WEEHMLERE

A k24 High performance level group
& Average performance level group, Long
experience group £ Short experience group 2
B S8  CBE (nonpaired t-test) £ v
o

-, BRI (SP, DT, HT, JT), e
(A type, B type, C type, D type) @M
12 1S srT (one-way analisis of variance; one
-way ANOVA) % Hvd-,

k. BEHPHTEARR p<0.05L L1,

I, #EA & F o
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IHE—3 4 ( 5.4%)
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4iE—64 (10.7%)
64E— 7 # (12.5%)
BE—34 (5.4%)
104E— 64 (10.7%)
138— 1 4 ( 1.8%)
19%E— 14 ( 1.8%)

group (SPIN=3,. DT :N=5, HT:N=
6. JTIN=9)-23% & L, WEAEEE(44)
I EDHREHP SR,

Wi 77 b — 7 ORI R W & s, AT
FIFE E LT nonpaired t-test % v, F O
ERLL OB THEY, ChadD PN E

b s hi A9+ 4 “BEIEEL, Yo7y
—VELTHRLEbOME I THS,

FOF L —NDAF A BB L,
Long experience group It TS6 @ §#iyii s o
RETHTHEMEZAL, Peiivliifisachs,
1, TS16 - BT EONECHBIERESR
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ZdaE, THELES Long experlence group
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= = WEE SR SRS, B — 7o HET S -,
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TS 4 0.7 19.8
= 4.6 +3.4
. 214 2.4 ——  Long
LR 4.5 0z . Ao Short
TS 6 fi:ﬁ ;gg | 2 3 456789
o, 7.2 25.7 3
¥517 43,3 +4.1 T:zl
. " 213
b8 +5.8 1.2 fr“
; s4
TS 9 e e 55
= 4.9 3.9 1586
TS0 +38 +3.3 187
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. 18.5 23 2% 7510
TSz 5.2 3.9 810
: 21.3 2.4
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16.40 16.7 Yo
Ll +5.1 L8 TSi4
- = TSI
17.1 17
SIS 54 16 1516
TSI7 —_—
TSt o a gl .
TSI7 105 14.1 Bl TSMIO®SIOT—IL
4.6 3.4 Fig. 1 Mean profiles of TSMI,
Vahses are Mesin +SE. Long - Lot experience jroip, Long: Long experience group,

Shawt ! Short experience group,  * * 1 p 0} Short: Short experience group.,
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group in the personality traits of Y-G test o £ - : - =
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. brib 73 N
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; Co =
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Table 4 Comparison between tha item in TSMI
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i | BF | S | of | 2%
Bl 25 | 5| a8 | 23
s | 5% | .89 | a0 | S
we | B2 | 2| B | &
w1 | a5 | 2y | e | &Y
s || 2y | a8 || A | =
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e | S0 | ST | 83 | 58
s ||| S | ek | e | fed
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L st L T S [ o T
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Fig. 3 Mean profiles of TSMI in the item.

SP: Shot-putters, DT: Discus throwers, HT: Hammer throwers,
JT: Javelin throwars,
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Table 5 Comparison between the item in the personality traits of Y-G test

3 S o HT T
Personality trajts N=I5 N=14 N=14 N=17
. G 6.7 4.4 9.2
Depression +4.0 £5.4 +5.9 £5.6
s, T 3.5 4 ¥
Cyelic Tendency + ':{: 4.4 .tg.g .58
Inferiority Feelings +E|_:| .3? ...E:: n.i:
7.5 .8 7.2 [N
Mervirisness 52 +2.9 +5.5 +4.9
y s Tl .8 7.8 H.H
Lack of Objectivity +5.4 .1 +3.7 bd,2
Lagk of Cooperativeness i :';T tE: b i'g +t:|:§
} , 1.5 12,5 10.4 12.5
Lack of Agreeablemess +1.5 +1.1 4.0 +d4.1
= 12.0 10.4 13.0 1.2
Geueenl Activity +3.5 L2 +4.3 LA
a 2.1 14.4 12.3 12.9
Rhathymin 3.8 +3.2 4.5 +3.4
Thinking Extraversion J:’g 1‘%1 _+,I:I;?. rlg,g
1,7 1.1 1.6 9.4
Ascendunco +1.9 L48 +4.0 4.3
Sorcial Extraversion ,12': .'i'g 4]1'1 i-lig
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i 307 a 2 | 3 2 1 2 3 T
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Psychological Study of an Evaluation of the Environment

of Sports Facilities (the 4th Report)

—The Application of a Psychological Rating Scale for Indoor Sports Fagilities
to the Gymnasiums in Universitics

Masao KIKKAWA, Shinyva KIKUCHI,
Etsuro SATOMI, Hideo MATSUMOTO,
and Yoshimasa IMAMURA
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Abstract

It was the purpose of this study to probe the efficacy and generality of the psvehological rating scale for
indoor sports facilities based on the application of the rating scale to the gymnasiums.

The facilities evaluated by undergraduate students were three different gymnasiums in two universities,
Subjects were T8 for A facility, 105 for B facility, 116 for C facility. They were asked to rate each
gymnasium’s environment by means of the seven point rating scale which was  composerd of twenty -five
items.

It was found that there were significant differences among three facilities in the mean ratings of twenty

four items out of twenty-five items. Also, in the mean factor scores obtainee by factor analysis , the
significant differences among three facilities were found in the factor “equipments to supporl users”, the
factor “floor area of facility”, the factor “elements to make up an impression on gymnasium”, the factor
“athletic instruments and athletic goods”, the factor “moving spaces” except the factor “air conditioning”,
These results showed that there were distinguishing features in the environment of esch facility. It is
suggested that the psychological rating scale developed by us has the possibility in detecting the features
of various types of gymnasiums.
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Comparison of Judo Club Male Students of Tokai University
with Judo Club Male Students of Yongin University as to
Physical Strength and Capacity for Athletic Sports
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Abstract

In this study, we compared the Judo Club male students of Tokai University with the Judo Club male
students of Yongin University (Korea) as to their Special techninues, portions of receiving injuries, physical
strength and capacity for athletic sports. The results of comparison are as follows,

1. The most faverite throwing technique s common for both the Tokai students and the Y ongin students.
That is Sevi-nage. The ratio of Seoi-nage are about 20% for the Tokai students and about 472 for the
Yongin students. Namely, the shouldering technique leads throwing technigues,

2. The portions of receiving injuries by which students were foreed o stop their daily practice for more
than one month, are knees (about 45%) as the biggest and shoulders (aboul 23%) next to knees far the
Tokai students.

While, shoulders (about 41%) are the bipgest and elbows {about 30%3) are next to shoulders for the

Yongin students. The injuries for the Yongin students are concentrated on their upper bodies,

3. Not so big difference is recogmized shapewise between the Tokai students and the Yongin students,

The Tokai students seem to be a bit superior to the Yongin students as far as the upper body such as
neck circumference, chest circumference, waist medsurement, upper arm circumference, forearm circum-
ference, are concerned,

4. As to the museular strength such grasping power and bench press, the Tokai students are bettern the
Yongin students.

On the other hand, the Yongin students are better than the Tokai students as to the flexibility.
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Table 3 Physlcal characteristics of subjects
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Evaluation of weight reduction with carbohydrate modification
in sports athletes: effects of ingestion of carbohydrate solution
immediately after exercise on body composition and maximal

anaerobic power in judo athletes

Tamotsu TERAQ, Yasuhiro YAMASHITA,
Kazuhiko NAMIKI, Nobutaka MITA,
Tadanori KOSHINDG, Hidetoshi NAKANISHI,
Hideharu SHIRASE, Nobuyuki SATO,
Tokimaro OMURA, and Shoichi NAKANO
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Abstract

The present study was atmed at demonstrating the effects of ingestion of carbohydrate solution
(maltodextring L5g/kg) immediately alter exercise during body weight reduction on body compasition,
physical working capacity (maximal anaerobic power), and subjective symptoms of the sensual fatigue (SF)
in i male members of Tokai university Judo team.

Results showed that the percentage of decrease in B. W. (weight during training - weight during
reduction/weight during training = 100) was significantly (r=0.87, p<0.01) correlated with the amount of
decreqse in lean body mass (LBM, training period - reduction period). The average energy intake per day
was 2636 keal in first one week and 1849 keal in last one week during the weight reduction, a difference of
energy intake was 787 keal per day. The average weight reduction was 2.7 kg in body weight, and the loss
in the body fat was greater than that in the lean body mass (LBM). The meximal anaerohic PRIWET WAS 110
tendency to decrease during weight reduction. The level of SF had unremarkable changes during weight
reduction,

It is thus suggests that ingestion of carbohydrate (maltodextrin solution) immediately alter exercise
during body weight reduction may be effective to prevent loss in LEM and physical capacity, and it also
might be useful in the weight control of the Judo athletes.
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ECG Observations by Stress Test and Physical Characteristics
for University Athletes of Male

—Abnormal ECG observations for male in tall height or over body weight——
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Abstract

The purpose of this sutdy was to define characteristics and variants of freshmen of athletic elub in a
university from 1990 to 1993 with regard to resting ECG; contorolled, graded, exercise testing by bicycle
ergometer. The subjects were 388 first year university students of male. We were analysed about three
groups classified from A to C by physique. A group was over 182 em in height. B group was over 94kg in
body weight, C group was over 182 cm in height and over 94 kg in body weight. The obtained results were
as follows;

. B and C groups were thicker skinfolds of fat in the trunk than A group.
2. Band C groups were higher percentage of fat in the body than A group.
3. B group was higher diastolic blood pressure in rest than A group.

1

- 33.3% of ECG tracings in A group, 34.8% and 28.6% of ECG tracings in B and C groups were within
normal limits,

. Abnormal ECG tracings were higher percentage in C group.
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Comparison of Sympathovagal Balance between
the Middle Aged and Young Athletes
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Abstract

Power spectral analysis of heart rate variability was performed to assess cardiac autonomic function
wsing Holter monitoring method in 6§ middle-aged athletes and 6 age-matched middle aged controls. The
results of these analyses were compared with those of 6 voung athletes and 6 age-matched voung controls
Power spectral analysis decomposed the heart vate variability into high frequency power (HF: 0.15-0,40 Hz)
and low frequency power (LF: 0004-0.15 Hz), HF values and LF/HF ratios were used as markers of cardiac
vagal and sympathetic modulation, respectively.

The middle-aged atheletes group demonstrated significant reduction in HF values during the daytime and
nighttime as compared to the young athletes group (p<0.01 in the morning; p<0.05 in the afternoon; p<(.
(1 at night). The night time HF was significantly higher in the young athletes group than its control group
(< 0.05), while no significant difference was found between the middle aged athletes and its control group.
The LF/HF was significantly higher during the night in the middle-aged athletes than in the voung athletes
(p<0.05).

These results suggest sympathovagal balance with lower vagal and higher sympathetic outflow to the
heart in the middle aged athletes than in the yvoung athletes,
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Abstract

Tokai Health Care of Sports Clubs (THCSC) was developed in 1986 by coaches of competitive sports
elubs and nurses of health care center and physicians in Tokai University, THCSC has been performing
annual medical check-ups for more than 500 student athlentes since 1986, In the results of check-ups, 3 to
14 anemic athletes were detected and send to the university hospital to have a treatment each year. There
were about 7% athletes who had some abnormal ECG waves after exercise test. We have not encountered
any severe medical accidents in a sports field. 1t is concluded that university student athletes in competitive
sports clubs should recefve annual check-ups including complete blood count, blood chemistries and

exercise ECG test,
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Tabla 1 A summary of hematological data of THCESC in 1987
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Table 3 A summary of hematological data of THCSC in 1089

fHim OR MR R AW
FaTe e -l (a7 18 TTEER [ELH] EITiLEE &t
BB | FRh | O | (RO | (%) | IR (%) (YA e | o | o | s | oo )
Ao bi—n (B || 2| a2 1| 6.2 2] 4.2 7| 14.6
o dy— Wl ouwa| 1ef11.8 20| 21.5 Tl 7.6 38|40
i Fli—ie "y a 1| a.z 1| 3z 2| 6.5
| 15 1| &.7 4| 6.7 1| 6.7 fi | 40,0
e — = m| &l 4| 4.4 2]'3.3 il 4.9 2] 33 2| 3.8 12|w7
e L off I 3 7.3 3 %
HEZe b m| e 1| 5.0 1| 5.0 3150 5250
i k] 1|11 1411
FAE - m| a5 H| 8.3 1| Lo 3| sa 4] 42 1| 1.0 1] L] 46479
] Wl s 3] 548 12| 2.1 L] 1.8 1| 19 5 06| 22423
dr
Mkt )]
ik W) 4| 29| 72 & 1.5 0| 175 7] 1.7 2| 0.5 18] 4.5 132|320
| 65 B| 1.7 1| 6.2 1| 1.8] 10]15.4
®d  |0O0ERMm BT
Table 4 A summary of hematological data of THGSC in 1980
fi M B % (DA il
> FTH | BaE | Tren | TPERAE | dnBS | colmER | RN | VRERE | SO | R | e | Eenin | mntin | wEs
il Pl | MR | MR L] A R (%) [ JER
A A= (0 %] I 2 1 4| 7.5
o — n a0 10 1 1] 12 17| 189 7
mFgi—n ]| 28 | i) 14 1 1.6 i
i ] I 1| 1.5 1| 1a
== m i I 2 1 q 6.9 4 6.4 2 I
& 2 i i 5| 17.8 i 1.3
L8 W 20 1 1 5.0
1 11 2 2] 182 2| 182
FH - " a3 23 1 | s 18] 194
Bl n fir 13 ] 2 i Wl . m| .7 ]
i
5 n
iy m| 45 2 5 i 3 13 | TE| 158 5| 1m3 149 ]
i 47 1 & 4 ] 17.0 7| 14.9

Ao F o 200 LR 10O BT & 2

LEsRrLTng,

THCSC KBRS AF 4 A0« F 29 2 ONE
OB, O TR £ G e W R
Fib. ML E T ATMEY I L LI4AR
ELTWD I ETRENl, MRIMERREIHEGE
S L TwaA B, THCSC TiRRTTmE A &

— VIR F TR RO A ¥ 3+ M s, A
SERED ChrEL SR .
MEAE—YBFOAT 10 - F o9 204,
KPHE BT A L Mk = A EE AT £ h
HIEDLEETHS,
CHOEICAT A AN Fxuw 70 PMESR
Th., e ESRL Tt oy, —

29



;H W FEOEEEES
Table 5 A summary of hematological data of THCSC in 1994
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Summarizing the head injury patients related with athletic activities who
admitted to Department of Neurosurgery in Tokai University Hospital

Mitsunori MATSUMAE, Masayoshi SHIBATA,
and Osamu SATO
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Abstract

Heaed injury can be anticipated in almost any sport. Accordingly, health professionals involved with the
medical care of athletes should be trained in the recognition, evaluation, and management of the head
injured athlete. The authors were summarizing the patients who admitted to Department of Neurosurgery
in. Tokai University Hospital from 1972 to 1993, This paper discusses the epidemiclogy, neurological
grading, clinical outcome, neuroragiological findings, and classification of different types of athletic brain
injuries and their evaluation and managements.
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Abstract

Dielectric relaxation measurements by the use of a time domain reflectometry method were performed
on Soleus Muscle and Gastrocnemius Muscle of wistar rat in a temperature range of 1°C to 400C. Three
dielectric relaxation peaks could be found. The low frequency peak around 100Hz could be assigned to
electrode polarization, and the intermediate one around 100k Hz could be attribute to migration of counter-
ion on biomaterial, The high frequency one around 10GHz could be due to orientation of water molecules,
judging from the relaxation time and relaxation strength. Its activation energy obtained from temperature
dependence of the relaxation times is 16k ]/mol, which is in geod agreement with that of pure water. Water
content estimated from its relaxation strength at 25°C is about 0.7/cc. There is a large amount of bulk
water in the muscle cell.
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reciprocal of absolute temperature, 177, () Solous
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Effects of L-, N-, P-, and Q-type Ca** channel blockers
on neurotransmission

Ken KITAMURA, Kayoko IWAO,
Teruhiko MATSUMIY A, Takanobu KUMAMOTO,
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Abstract

Effects of caleiseptine, a L-type Ca® channel blocker, w-conotoxin GVIA, a N-type Ca® channel
blocker, w-agatoxin IVA, a P-type Ca®* channel blocker, and w-conotoxin MVIIC, a Q-tvpe Ca® channel
blocker, on the electrically-evoked contractions of isolated phrenic nerve-diaphragm muscle preparations
from frops (XNewapus faeeis), rals, and guinea-pigs, and isolated rat vas deferens were investigated.

Contractions of phrenic nerve-diaphragm preparations were significantly inhibited by tetrodotoxin, o
Ma*® channel hlocker, but not by any of feur Ca® channel blockers, while those of ral vas deferens were
significantly inhibited by both a Na® channel blocker and a N-type Ca®™* channel blocker,
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Fig. 1 Inhibitory effect of w-CTx-GWA on the electrically evoled contractions of rat vas deferens.
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Significance of antioxidant actions of the flavonoids
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Abstract

The plant-derived Mlavonoids such as quercetin and catechin are powerful inhibitors of lipid peroxidation
in rat liver microsome. In the present experiment, quercetin and catechin suppressed the cytotoxity of H,0,
in human lung adenocarcinona-derived cells and aflatoxinBl-induced rat hepatoma-derived cells in the
presence of G310, but such effect of flavonoids was nol evidenced in the absence of GSH-PO. These
findings suggested that the protective effect of flavonoids against oxidative stress would require GSH-PO
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Fig. 3 Effect of antioxidant action of the flavonoid on cell culture.
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