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Oxygen uptake efficiency slope: physiological background and clinical application

Reizo BABA
School of Physical Education and Research Institute of Sports Medical Science, Tokai University
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Abstract

Oxygen uptake efficiency slope (OUES) is a new index of cardiorespiratory functional reserve derived from the logarithmic
relation berween oxygen uptake (VO2) and minute ventilation (VE) during incremental exercise. The OUES represents how
effectively oxygen is extracted and taken into the body from the air ventilated. The physiological backgrounds of the index are
based on (i) the development of metabolic acidosis that is controlled by the distribution of blood to the skeletal muscles, (ii) the
physiologic dead space thac is affected by the perfusion to the lungs, and (iii) arterial carbon dioxide partial pressure. One of the
greatest advantages of the OQUES is that ic can be calculated by exercise data of submaximal levels. Another advantage is that it
is mathematically determined from a set of gas analysis data and therefore is completely an objective measurement. Moreover,
OUES is shown to be highly reproducible. Clinical applications of the OUES have been reported initially from a population of
pediatric cardiology, then from adult patients with chronic heart failure and elite endurance athletes. Further applications are

expected with the use of this sophisticated index.

Oxygen uptake efficiency slope (OUES)
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Longitudinal Changes in RBC Indices of Student Long Distance Runners

Suketsune IWAGAKI, Toshihiro ARAI,
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Abstract

We examined the RBC indices of student long distance runners for 4 years to clarify the characteristics of RBCs as a result of
endurance training. The subjects were male student long distance runners (n=9) and control group (n = 15). Blood tests were
performed 4 to 5 times each year. RBC indices (MCV, MCH, Hect, Hgb) were assayed using an automated hematology analyz-
er (SF-3000). Blood viscosity was measured by micro viscometer (DV-1I). RBCs of the long distance runners significantly
decreased due to endurance training (p<0.05). Compensatory increases of MCV and MCH were found (p<0.05). There was
a significant relationship berween MCV and MCH (r= 0.80, p<0.05), and the MCH was higher in the runner group than the
control group. There were significant relationships among RBCs, blood viscosities, and performance (5000m run) (respectivery,
p<0.05). The findings indicate that RBCs of long distance runners decrease with increases of MCV and MCH due to reduced
blood viscosity as a result of endurance training.
keywords: Endurance training, Long Distance Runners, RBC, MCV, MCH. (Tokai J. Sports Med. Sci. No. 11, 15-21, 1999)

M&M (sports anemia)] & L COZEUTREIZR
BND LI, FDmechanismD Y IZH HAE
bah" 2 AR L—= U 7K Bper-
formance D & FRIMERFIE VI EDIFE L DI
iz 7t htniv, 20fHAVWeRS

EEMRFEORAML N L —= 0 7O FI3 R K

MFEEMIT (Maximum oxygen uptake : VO,,,,)
TElish 5. COBEICIIMifsR. Wik
peE, LR, RN, ~NEFOEVRER
EDWENH B, KR (RBC) ENITAES
T Y ViR (Hgb) ISRRFHEPEMOEETHY,
SN S ORINIEVO, NEELET 2, o T

AEh, bl —=rFLRMIRICET BHFRIEE L
PHMLAFREENTE, LALAAS, [ED)

o7 BA L — =y ZHTITMTE F— ¢
% BRSO L & 2 R InEkoO 1
MmEEB LI bL—=rY 7 hETHD. LIL,
IO h Loy IhREIRAE ML —=
ZIZ & BRIMIREIE I, FOHBBOLEICIZE
CERENIFER Tl ol PL—=v 72
HIN= b2 v M (Het), RIMERBOET >,
% vithemolysis® ", ¥ — EEpRIMERE" .

15



FIE RN

] W RIEBREEHOSR SRS
Table 1
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Ages and RBC indices of control group and long distance runners.

Age(yrs) RBC(X10‘mm?) MCV( x?) MCH(Pg) Hgb(mg/dl) Het(%) 5000m Run
Contro! group 18.24+0.5 511.7%t21.0 91.3+26 30.8+0.9 15.81+0.8 46.7%2.1
(n=15)
LDR group 18.4+0.7 495.2+251 87.41+29 31.3%1.0 15.5%0.6 39.9+9.3 14'23"20+£11"20
(n=9)
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ThHhol.
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00) (ML 7z AMIEPLEBIREYVBLEZS
miFRIL L, MRS, ERIcB L, —#&
DR RETIIHE6 AWCEHBL 2% AR
BECREIRKLIZEN 4~ 5 BORMEIT- 72
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5601
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520} l[ 1
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500F l l l (n=15)
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440

*P<0.05
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Effects of Walking Exercise in a Hypobaric Environment on the Body Composition
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Abstract

The purpose of this study is to elucidate the effects of walking exercise based on the lactate threshold (LT) in a hypobaric envi-
ronment on the body composition and energy metabolism in body weight reduction of athletes.

Before and after the training in experimental group (EG) and control group (CG), following parameters were measured ; body
weight (BW), body composition and resting metabolism (RM) at 08:30-09:00 a.m.. EG performed exercise in a 1500m simu-
lated altitude, for 60 min/day, 3 days/week for 4 weeks. After the training for 4 weeks, BW in EG decreased significantly
{—3.9kg, p<0.01).Body compasition of body fat, was also significantly decreased (~ 3.38kg, p<0.01)after the training. RM
after the training in EG was significantly higher than that in CG (32.49 kcal/kg/day vs. 27.52 kcal/kg/day, p<0.05). These
results indicate that walking exercise based on the LT in a hypobaric environment may be a useful method for body weight
reducrion and exercise treatment for obesity. (Tokai ]. Sports Med. Sci. No. 11, 22-29, 1999)
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Effects of strength Training Program In University American Football Team

Seiji ARUGA, Kazunari NAICAZAWA,
Kei ASOH, Sohichiro ABE,
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Abstract

This study involves ten American football players, whose positions were in the line, and who weight trained without follow-
ing any particular program. A seasonally planned weighr training prograr was implemented for the duration of one year. the
following conclusions were obtained from examining the results of changes in the structure and physical strength values before
and after the program was introduced. 1) With regards to strucrure, since the intreduction of the program it can be established
that there has been a significant increase in the lean body mass and a sign:ficant reduction in the body fat percentage. 2) With
regards to the bench press, squat and powerclean 1RM body weighe ratio average values. After the introduction of the program
in which the main objectives were muscle enlargement, initial results showed a periodic muscle shrinkage, however, after five
months there was a significant increase in the recorded values. 3) The same response was observed when measurements were
taken for vertical jumping and jumping from side to side. An initial reduction followed by a significant increase. Finally, mea-
surements taken for the 40 yard dash showed no significant change after the introduction of the program.

(Tokai J. Sports Med. Sci. No. 11, 30-43, 1999)
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Table 3 Weight training program at the second period
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THE STUDY ON INJURIES IN UNIVERSITY JUDO PLAYERS

Tetsuya ONDA, Seiji ARUGA,
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Abstract
This survey was inquired occasion of injuries on 191 University judo students that was training ac Tokai University between
1988 and 1997 in order to understand its situation and tendency. 1388 injury cases were recognised and there were the most
cases in the freshmen and the less cases in the senior students. [t was also recognised that the most injure cases were happened

in April every year. Concerning of the bedy position for injuries, it was also recognised on knee injuries were the most.

However, there was more upper extremity injuries in competition than everyday practice.

FTRTOPHEIIB VT, 2O AL
EXBizl, BEROFEIEL LD ZOFHiNKE
L BB Lo B bDLEXD
ha, ICREOHE, BEEMATFLHEAG) 2D
BEIBELTHEHMELEH ., BRI, AR
VIHEB P OWHERNE" TH RIS LBEORIE

44

(Tokai J. Sports Med. Sci. No. 11, 44-51, 1999)

ZL ALNBLHBRRENT WD, /. HAEIZE
WTIFI—a 9y DS THLERL Y, A
RV OEBIZKETDS 5 THEHAKNE L H
ExHO TV Do KEATE 4 £ TOWHAE R
ZOHDBFEGELELATHLEE>THHRE TR
v, 2 THAPEL. 1988EED H1997EE
TS L KRR EBR O ER LIRS 2 M
AL, KEEEFTOBRENICEBEBXIITH
EERPBIZB I Z 570, FoMm L BHkoH
BEHML L



KREFEMEN BT HIFERLEOEBWA

FHRE T 198BEBED & 1997E IR EAF
SFBEWICHB L1914 THS. K1iTEhE
NOZETHOABER LTS, HEOHEW,
20 4EMEHPOZHE (BEA 2 —%TX
TIheh{ko/2) &, ABEHH, AL
P, ABRMESHENS LS [BERANH
FHE] 2V SHERACLDRALZ SR
ZEfTRo70 RENERIEI - HERTAND
SHER - SR ORE - THEREORK - R
&, MBRCBT2LHBURCAERE,S
BoTwd, AWREICBVWTIL, THAALE
HoORBKEETEE LT . ZETTOMMICE D,
R (4EMPAL), PR (2:BMUL 4 BH%
). BE (2 8K O 3RRBEICTT,

1. ZERUANBEHOED

el LTI, 1388 DB HE AN B RS S
Nice FETL OOZHBEATIX, 1EREHMLI
f (30.2%) LB E L. M, BIPLVOIL
4 SERD2561F (18.4%) L% o7z ZL T, 3
ERF, 2EBIIZNEN369M (26.6%). 344fF
(24.8%) TdH o7z,

ARTE, BOBEENBELTVIDIE, 4 A

R RECHIIHANW

Table1 The number of students in each year.
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Table 2 The number of ages & monthly injuries.
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Fig. 1 The number of ages & monthly injuries.
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Table 3 The number of injury levels in each body parts.
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Fig. 2 The number of injury levels in each body parts.
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Table 5§ The number of injury levels in each body parts (Competition & Practice).
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Fig. 4 The number of injury levels in each body parts (Competitions & Practice).
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Table 6 The amount of practice & training time.
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Fig. 5 Relationships between the number of injuries and the amount of practice & training time.
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Patellofemoral malalignment disorder in athlete with high stature and heavy weight

Yutaka NAKAMURA, Tamotu TERAO,
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and Taisuke TOMATU
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Abstract

It has long been known that certain factors predisposc to paterofemoral malalignment disorder. For example, there is a higher
incidence of this disorder among women than men. It is also known that individuals whose fibrous supporting structure is
innately weak are more susceptible to patello-femoral malalignment disorder; chis includes individuals with general joint laxi-
ty(including the wrist, elbow and shoulder joints), marked genu recuruvatum, and high lateral mobility of patella.

Four sports players with paterofemoral malalignment disorder who has high statue and heavy weight underwent operative
treatment. In these athletes, we now turn to our studies of the relationship between the grade of patello-femoral alignment and
predisposing factors. Given findings from these athletes, it seems to conclude that of the many predisposing factors which have
discussed in literature, several in fact do affect the alignment of the patello-femoral joint, i.e. patellar position, genu valgum ,
depth of the patellar groove of the femur, and patellar shape. We should consider the fact that the grade of patello-femoral
alignment is affected not only by predisposing factors but also by individual habits, such as the choice the leg to be used as the

axis in body-twisting movements in sports activities. (Tokai J. Sports Med. Sci. No. 11, 52-58, 1999)
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Table 1 Clinical findings
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1 QaoRE
Fig. 1 Methods of measurement of Q-angle
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Fig. 2 Methods of measurement of patella alta
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Table 2 Findings of X-ray examination
Case 1 2 3 4
FTA R| 170 168 1m 171
L| 171 168 170 175
A/ B 0.8 11 1.1 13
T/ P 0.9 0.9 14 1.2
TR—RHM
m A

Ll

Tilting angle(#)
= DL
Lateral shift —M.L.X1OO

Tilting angle (AA#ERIA) : 16° LB S \ELateral
shift (AARAD © 5 mmBlE TERERE TS, (B, 1986)

4 EBEBOXTREHR
Fig. 4 Methods of measurement of Tiling-angle and Lateral shift
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Depth Index
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Fig. 5 Methods of measurement of Depth index
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Table 3 Findings of X-ray examination
Case 1 2 3 4
Sulcus A. 137 151 143 140
Congruence A. -36 28 21 12
Tilting A. 17 25 17 14
Lateral shift (mm) 11 28 11 9
Depth index
patella 34 37 4.7 43
trochlea 54 9.4 83 59
Facet A. 117 106 132 136
Wiberg m o

i1 I
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Fig. 6 genu valgum
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Fig. 7 Follow up study by plane roentgenograms
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Fig. 9 Follow up study by plane roentgenograms
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Table 4 Predisposing factors of petellofemoral malalignment
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Role of Muscle Spindle in joint position sense

Seiji MIYAZAKI, Satoshi IWASE, Tadaaki MANO,
Yuraka NAKAMURA and Hiroaki FUKUDA
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Abstract
To clarify the role of the muscle spindle in joint position sense, afferent nerve activity from the muscle spindles of the triceps
surae muscle was investigated, using microncurography of the tibial nerve. Afferent nerve activity from the muscle spindles of

the triceps surae muscle have relation to angle of the ankle joint in slow motion, but bear to in rapid motion. These finding sug-

gested that the muscle spindle have a little role in joint position sense, have much role in the kinesthesia in joint motion.

(Tokai J. Sports Med. Sci. No. 11, 59-62, 1999)
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Measurement of Joint Laxity at Ankle

—Development of the measurement system—

Hisao KIKUGAWA, Yutaka NAKAMURA,
Taisuke TOMATSU, Hiroaki FUKUDA,
Yoshiaki YASUI and Hiroyuki MORIYAMA
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Abstract
The characteristics of the joint motion is an important factor in sports activity. The mechanical properties during joint motion

differ from the athletes depending on the different sports. Practically, the joint flexibility is evaluated by the Range of Motion

(R.O.M.) and the feeling of stiffness using manual testing. However, the definition of the laxity and instability of the joint is

not clear. The purpose of this study is to develop a measurement system for the joinr laxity to be able to objecrively determine

its stiffness which is one of the ankle joint functions. In this paper, the properties of ankle joints were measured in three vol-

unteers using a novel joint laxity evaluation system.
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An effect of the listening to music on emotion

— differences between students studying music specially and not, and differences in kinds of music —

Kenji YAMAMOTO, Tomiei IGA,
Sachiko TAKAHASHI and Tetsuo SHIMIZU
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Abstract

We have conducted an experiment using the Profile of Mood States (POMS), to clarify what effects listening to music on our
emotion. In these results, we mentioned that music had homeostaric effects on emotion.

In this time, we present differences in kinds of music about these homeostatic effects. The subjects are toral of 53 (28: students
studying music specially, 25: students who is nor studying music specially) healthy female universicy students. The session made
up listening to two kinds of music (a piece of classical music was selected by examiner and a piece or a favorite music preferred
by subjects, either of which was selected for mental stability. A favorite music was divided 3 kinds, such as classic, jazz, and pops)
was held three times each on a different day. In each session, we asked them to relax on Body sonic with their eyes closed. The
results of sessions were analyzed by the Profile of Mood States (POMS), a psychological test to measure emotion. Each factors
of POMS except

music. Also, we conducted experiments between students studying music specially and studying other, however, there is not any

‘Vigor’ suggested a homeostatic change, however, minor differences were shown in 3 kinds of favorite

differences. We concluded that choice of music was important, complied with a situation.
(Tokai ]. Sports Med. Sci. No. 11, 71-78, 1999)
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