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Abstract

The identification of children who are bullied at school is an issue of concern. It has been suggested that programs
that develop life skills can be a method for enhancing the settlement of disputes among young adults.

This research was been pursued to investigate the relationship between sports activities, self-esteem, and social
skills in 259 university students. The sample was divided into two groups according to sports participation: a sports
participation group and a sports non- participation group. According to the results of the research, it has been
shown that a higher level of self-esteem is associated with a higher level of social skills in this population. It has
also been shown that sports activities have a positive effect on self-esteem and social skills scores. Similarly,
non-participation in sports activities was associated with more negative scores. These results indicate that participation in
sports activities is an important factor for improving life skills programs.(J.Sport Sci. Osteo.Thera,, 13(1):1-7,August, 2011)
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Abstract

The purpose of this study was to evaluate the effects of soy-peptide intake on delayed onset muscle soreness (DOMS)
induced by eccentric exercise. Soy-peptide used in the study was a peptide mixture rich in dipeptides and tripeptides,
prepared by enzymatic digestion of soy protein. A randomized, placebo-controlled, crossover study (1 month washout
period) was performed in 16 healthy female adults who did not engage in regular exercise. Subjects were randomized to
receive either 150 g of an experimental beverage containing soy-peptide (equivalent to 8 g intake of soy-peptide) or a
nitrogen-free placebo beverage prior to a sequence of squats as the eccentric exercise. Thigh muscle soreness before and
after exercise and the following 2 days was evaluated using a visual-analogue scale. Blood samples were obtained just
prior to drink-intake, immediately post-exercise, and at | and 2 days post-exercise. Ingestion of soy-peptide prior to the
exercise resulted in a significant decrease in muscle soreness at 1 or 2 days post-exercise compared with the placebo. In
the peptide group, the levels of several serum amino acids, with the exception of cystine, increased significantly after
exercise compared with baseline level and were higher than in the placebo group. These results suggest that soy-peptide
intake prior to eccentric exercise decreases DOMS and the effects are mainly due to peptides derived from soy protein
containing ideal amino acid balance. In conclusion, soy-peptide intake may be useful for rapid alleviation of muscle
soreness after exercise. (J.Sport Sci. Osteo.Thera.13(1):9-19, August, 2011)
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Introduction

Peptides used as food materials are mainly prepared
by enzymatic digestion of food proteins, utilized as
functional foods based on a sequence-specific function
of the peptide and rapid absorption from the small
intestine. A wide range of physiological effects for
specific peptides have been reported, including blood
pressure-lowering effects, cholesteral-lowering ability,
antithrombotic  effects, enhancement of mineral
absorption, immunomodulatory effects and appetite
suppression '), On the other hand, di- and tri-peptides
are more rapidly absorbed from the small intestine
compared with free amino acids of similar amino acid
composition *®. The rapid absorption is mainly due to
differences in the absorption system in the intestinal
tract 7. Both dipeptides and tripeptides are absorbed
by the peptide transport system located in the brush
border membrane of the small intestinal cells. However,
when food proteins are degraded by enzymes, the
resultant peptides contain various residues. That is,
high-molecular weight peptides as well as dipeptides
and tripeptides may be present based on the degree of
digestion. Therefore, nutritional and functional research
on peptides based on efficient absorption is needed to
determine the deduced dipeptide and tripeptide contents
in peptide mixtures. In this regard, the nutritional value
of a peptide mixture is also dependent on its balance of
amino acids.

Soy protein isolate (SPI), which is manufactured by
acidifying defatted soymilk, has a P.D.C.A.A.S (Protein
Digestibility Corrected Amino Acid Score) equal to 1.0,
the highest possible score ¥, This means that SP] has the
same score as meat,.milk, and egg proteins, indicating a
very high quality protein.

In a recent study in healthy adult men, Maebuchi et
al? reported that di- and tri-peptide-rich peptide
mixtures (11S peptide) prepared by degrading 118
globulin, one of the major components of SPI, were
more rapidly and efficiently absorbed than either the
protein or amino acid mixtures of identical amino acid
composition. In addition, Masuda et al.'” showed that

the intake of 11S peptide effectively alleviated
exercise-induced muscle damage, compared with the
protein. These results emphasize the physiological
advantage of peptide mixtures based on rapid absorption
from the small intestine. Furthermore, these results

suggest that soy-peptide intake attennates the
development of exercise-induced delayed-onset muscle
soreness (DOMS).

DOMS develops within 24 to 48 hours following a
bout of exercise that is excessive in duration or
intensity. DOMS following training or competition can
reduce the ability to perform both daily tasks and
athletic activities '". Some studies have shown that
development of DOMS is caused by eccentric exercises,
in which muscles lengthen as they exert a force (e.g.,
when slowly lowering a weight), rather than concentric
exercises that shorten the muscle (e.g., when lifting a
weight) 9. Although DOMS is thought to result from
subtle damage to muscle fibers originating from
repeated eccentric contractions and
inflammatory reactions, the exact mechanism remains to
be fully elucidated ' '%.

In the present study, we used a commercial
soy-peptide with a molecular weight distribution equal
to 11S peptide, a rich source of dipeptides and

subsequent

tripeptides, and evaluated the effects of soy-peptide
intake on the balance of amino acids in serum and on

DOMS induced by eccentric exercise,
Materials and Methods

Pepride used in this study

The ‘peptide used in the present study was a
commercial soy-peptide supplied from Fuji Oil Co. Ltd.,
Osaka, Japan. The molecular weight distribution of the
peptide was analyzed using a modification of the
method described by Maebuchi et al. ® using Superdex
Peptide 7.5/300 GL (GE Healthcare Bio-Sciences Co.,
Piscataway, NJ) and 10 mM sodium phosphate buffer
(pH 8.0) containing 1% (w/w) sodium dodecyl sulfate at
a flow rate 0.3 ml/min as the mobile phase. Eluted

REAN
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Fig. 1. Elution profile of the commercial soy-peptide used in the present study and 11S peptide on size-exclusion

chromatography. Arrows indicate the positions of the corresponding molecular masses in Da, calibrated as

described in Materials and Methods.

peptides were detected based on their absorbance at 220
nm. Figure ] shows the molecular weight distributions of
soy-peptide used in this smdy and 11S peptide,
dipeptides and tripeptides rich soy-peptide, reported
previously . The total nitrogen was determined by the
Kjeldahl method using a Kjeltec Auto 2400 Analyzer
(Foss Tecator, Sweden). Dry matter was determined by
drying to a constant weight in a forced air oven at 105°C.

Preparation of experimental beverages

Table 1 shows the composition of the beverages
used in the present study. The experimental beverages
were prepared by dissolving the materials in
commercial drinking water. Sweeteners, citric acid
and flavor were added to mask the taste. A caramel
pigment was added in order to standardize the color of
the beverages. The placebo béverage contained the
same ingredients as the peptide beverage, but the
soy-peptide was substituted with a similar amount of
dextrin. The final protein concentration in the peptide
beverage was calculated based on the nitrogen content.

The amount of each beverage was set at 150 ml

(equivalent to 8g intake of soy-peptide in the peptide
beverage).

Subjects

The present study was approved by the Human Trial
Ethics Committee of Showa Women’s University, Japan
(No. 08-01). All subjects gave their informed consent
before participating in the study. The participants were
16 healthy women who did not participate in regular
exercise. Table 2 shows the clinical characteristics of the
subjects. From 1 week before first exercise loading to the
study end, the subjects avoided exercise (with the
exception of the test exercise) and did not take any
supplements that might affect the results of the
experiment. The intake of any alcohol was prohibited
from the day before exercise until the after obtaining the
2™ postexercise day blood samples. They also fasted for
12 hours prior to the study and refrained from eating

until 2 hours after exercise.

Experimental Design

REBE@N
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Table 1 Composition of experimental beverages used in the present study

. Beverage (g/L)
Ingredient
Placebo Peptide

Soy-peptide’ - 61.7
Dextrin 61.7 -
Sweetening agent 17 20.0 20.0
Sweetening agent 2* 0.3 03
Citric acid 6.7 6.7
Flavor' 0.7 0.7
Pigment® 0.2 0.2

* Fuji Oil Co. Ltd., Osaka, Japan. The crude protein content was 86.5.
¥ Erythritol, Mitsubishi-Kagaku Foods Corporation, Tokyo, Japan.
§ San Sweet SU-200 (Composition: sucralose 30%, isomalt 70%), San-Ei Gen

F.F.l, Inc., Osaka,
* Ogawa & Co. Ltd., Tokyo.

* Caramel sauce, Semba Co. Ltd., Tochigi, Japan.

Table 2 General characteristics of the participating subjects.

Parameters Mean + SE
Age, years 22208
Height, cm 160.0+ 1.0
BMI, kg/m’ 19.8+0.7
WBC, x10%/uL 572£33
RBC, x10%pL 464.1 £ 6.0
Hemoglobin, g/di 13903
Hematocrit,% 42607
Platelet count, x10*/uL 252:10

BMI, body mass index; RBC, red blood cells; WBC, white blood cells

The present study was performed using the protocol

19 with some

described by Shimomura et al.
modification. The experiment was conducted using a
double-blind crossover design, so that each subject
was tested with placebo and peptide beverages,

separated by a |-month washout period. After taking

blood samples (before exercise), the subjects ingested
a jelly-type food (200 g in weight containing sugar at
100 kcal) (Otuka Pharmaceutical Co., Tokyo, Japan).
Thirty minutes later, each subject drank the indicated
test beverage within a 30 seconds period. The exercise

session commenced just after ingestion of the test

RERNX
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beverage. The exercise test consisted of 7 sets of 20
non-loaded full squats at 2 minutes intervals. During
each set, squats were performed every 3 seconds.
Blood samples were also taken immediately after the
exercise and at 1 and 2 days post-exercise and
collected in evacuated tubes containing heparin.

Muscle soreness

Muscle soreness before and after exercise and for
the following 2 days was evaluated while sitting using
a visual-analogue scale (VAS) consisting of 10 cm line
with “no pain” printed at one end and “extremely sore”
at the other. The subjects were asked to mark the pain
level of each muscle region (anterior thigh, posterior
thigh and the calf) on the 10 cm line and the distance
from the left-hand end of the line to the marked
position was taken as the magnitude of muscle

soreness in cm.

Serum analyses

Each blood sample was left at room temperature
until centrifugation at 2,000 xg for 10 min to separate
the serum., The serum was stored at -80°C until
analysis. Serum levels of aspartate aminotransferase
(AST), alanine aminotransferase (ALT), lactate
dehydrogenase (LDH), (CK),
myoglobin, creatine, lactic acid, growth hormone and

creatine  kinase
amino acids were analyzed by Mitsubishi Chemical
Medience Co. (Tokyo). Serum amino acid was only
measured at before and immediately after the exercise.

Statistical analysis

Results are expressed as mean =+ standard error (SE).
Statistical analyses were performed by the paired-t-test
or Wilcoxon signed-rank test. The level of statistical
significance was set at p<0.05, while statistical
tendency was set at p<0.10, Statistical analyses were
performed using SPSS II for Windows (SPSS Inc,,
Chicago, IL).

Results

RE®R

Figure 1 shows elution profile by gel filtration
analysis of soy-peptide used in this study. The
soy-peptide exhibited the following molecular weight
distribution: 10% of the components had a molecular
weight greater than 1,000 Da, 17% had a molecular
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Fig. 2. Effects of soy-peptide intake on DOMS
induced by squat exercise. (A) Anterior thigh muscles;
(B) posterior thigh muscles; (C) calf muscles. Values
are mean + SE, n=15. *P<0.10, *P<0.05, **P<0.01,
compared with the baseline value before exercise
(paired t-test). Wilcoxon signed-rank test; 'P<0.10,
"P<0.05, " P<0.01.
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Table 3 Changes in various blood parameters before and after ingestion of the experimental beverages and exercise.

1 dey 2™ day 3™ day
Before exercise After exercise

AST (JUA)

Placebo 193+13 18.1+1.4 17712 17.3£1.2

Peptide 18.0+ 1.4 17.5+1.4 17.0+1.2 17.3+1.2
ALT (JU/)

Placebo 15715 15.6£1.5 149+1.3 149£1.3

Peptide 140+ 1.8 141+ 1.8 13.6+1.5 13.7+ 1.4
LDH (U/df)

Placebo 192.9+ 8.9 1722+5.0 1703+ 3.9 172,144

Peptide 182.3=7.2 1740+ 4.8 173.5+4.1 1714+ 4.6
CK (JU)

Placebo 814£72 82.7x7.6 96.6+ 12.7 83.1x78

Peptide 77.2+6.9 763x7.2 88.2+19.1 82.7+13.4
Myoglobin (ng/ml)

Placebo 21.6%£35 25929 16919 16.1+12

Peptide 224+£29 24.1£25 16.5£1.9 17.8+ 2.1
Creatine (mg/dl)

Placebo 0.5+0.1 0.8+0.1 0.5+0.1 0.5+0.1

Peptide 0.5+0.0 0.9+0.1 0.5£0.1 0.5+0.1
LA (mg/di)

Placebo 13.8+1.0 203x1.9 10.1£0.9 10509

Peptide 125+ 1.6 18.8:4 1.4 8.6+0.8 10.1+0.8
GH (ng/ml)

Placebo 4408 1.4+0.3 27+£1.0 1.8+0.7

Peptide 3.5+07 2.9+0.9 1.6+ 0.4 2207

Data are mean + SE, n=15.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatine kinase;
GH, growth hormone; LA, lactic-acid; LDH, lactate dehydrogenase

weight of 500-1000 Da, and 73% had a molecular
weight less than 500, The free amino acid content of
the soy-peptide was 3% (manufacture’s information).
The following analyses excluded data of one subject
who showed muscle pain in more than 1 cm on VAS
before exercise. Soreness of the anterior thigh muscles
was significantly higher on the second and third days
in the placebo intake group compared with the ratings

before exercise, indicating that DOMS occurred
following the squat exercise trials (Fig. 2A). A similar
trend was noted in the peptide intake group. However,
muscle soreness on the second and third days was
significantly lower in the peptide group than in the
placebo (Fig. 2A). Although none of the subjects
reported a clear DOMS in the posterior thigh (Fig. 2B)
and calf muscles (Fig. 2C), the VAS scores of the
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Fig. 3. Relative changes in various serum amino acids following ingestion of the experimental beverages and eccentric
exercise. Values are mean = SE, n=15. P<0.05, *P<0.01, compared with the initial value (paired t-test). Wilcoxon

signed-rank test; "P<0.05, "' P<0.01.

peptide group were significantly lower than the placebo
on the third day.

Table 3 shows the blood parameters tested before and
after exercise loading for each of the experimental
beverages. The CK and LDH activities, which are
commonly used as clinical indicators of muscle damage
1719 were not significantly different between the peptide
and placebo groups before exercise. Furthermore,
minimal changes were observed in these parameters
following exercise loading. A similar trend was -also
observed in serum myoglobin concentration, which is
reported to be a more sensitive marker for muscle
damage than CK and LDH *”. Serum lactic acid
concentrations after exercise appeared to be slightly
increased compared with the baseline values, but the
difference was not significant. Differences in other
parameters (serum AST, ALT, creatine and growth
hormone levels) were not significant between groups and
between pre- and post-exercise. Figure 3 shows changes
in serum amino acid concentrations following exercise
loading compared with the baseline values. The baseline
values were not significantly different between the
peptide and placebo groups (data not shown). In the

peptide group, changes in each of amino acids after

=
- -

exercise loading were significantly higher than the
baseline value except for cystine. Furthermore, the
peptide group showed significant increases in amino
acids compared with the placebo group. In the placebo
group, amino acids that decreased significantly relative
to the baseline values were aspartic acid, asparagine,
lysine, serine, glycine, threonine, histidine, methionine,
valine, leucine, isoleucine, tyrosine and phenylalanine.
Moreover, amino acids that showed marked decrease of
more than 10% compared with the baseline values were
methionine, branched chain amino acids (BCAA) and
aromatic amino acids except tryptophan. On the other
hand, serum alanine concentration increased significantly
following exercise loading in the placebo group.

Discussion

Absorption of free amino acids in the intestinal tract is
achieved using a substrate specific amino acid transport
system located in the brush border membrane of the
small intestinal cells *”. Amino acid transporters are
broadly classified into neutral amino acid transporter,
basic amino acid transporter and acidic amino acid

transporter, and competition sometimes occurs during
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transportation of amino acids that rely on fransport
systems in the same group. On the other hand, di- and
tri-peptides are absorbed by the peptide transport system
in peptide form, and then hydrolyzed into amino acids by
intracellular peptidases **. Peptide transporters have low
substrate selectivity, and thus the peptide transport
system is an ideal transport system because it uniformly
absorbs many types of amino acids.

As shown in Figure 1, the soy-peptide used in the
present study was considered to contain many dipeptides
and ftripeptides based on analysis of size-exclusion
chromatography, which showed the molecular weight
distribution to be similar to 118 peptide. The latier is
more rapidly and efficiently absorbed than either the
protein or amino acid mixtures of identical amino acid
composition ?. These findings suggest that the
absorbability of the soy-peptide used in the present study
is equivalent to that of the 118 peptide.

Development of muscle soreness after exercise varies
among subjects >. Masuda et al. '” recruited young
healthy male adults who were not involved in regular
exercise, but no clear muscle soreness was reported by
their subjects following eccentric exercise. On the other
hand, Shimomura et al. ' reported that BCAA improves
DOMS in young female subjects, Based on this
‘background, we recruited young healthy female aduits
who did not engage in regular exercise for the present
study.

Soy-peptide intake prior to squat exercise significantly
decreased DOMS compared with the placebo (Figure 2).
However, in both groups, exercise did not change the
serum levels of CK, LDH and myoglobin, which are used
as blood markers for muscle damage (Table 3). Although
Masuda et al. '” reported changes in serum lactic acid
and growth hormone in a study similar to ours, distinct
changes were not observed in the present study (Table 3).
The different results could be due to differences in
gender of participating subjects. That is, no clear
post-exercise changes in blood markers might be
observed in female adults with a smaller muscle mass
compared to male adults. On the other hand, Nosaka et
al. ?* reported that DOMS did not reflect the magnitude

of eccentric exercise-induced muscle damage.
Furthermore, lactic acid accumulation within muscle
cells was reported to be unrelated to DOMS '* >,

A previous study reported that the peak concentration
of amino acids in venous blood was recorded 25 minutes
after ingestion of soy-peptide under resting conditions 2
This approximately corresponds to the time of the first
sample of blood obtained after the beverage intake in the
present study. In the peptide group, changes in each of
the serum amino acids measured just after exercise
loading were not only significantly higher than those of
the placebo group (with the exception of cystine) but the
pést—exercise values were also significantly higher than
those at baseline. These results could be due to the
peptide derived from soy protein which has high
nutritional value. In the placebo group, significant
decreases relative to the baseline values were observed in
the majority of amino acids following exercise. In
addition, methionine, BCAA and aromatic amino acids
(with the exception of tryptophan) markedly decreased
by more than 10% compared with the respective baseline
values. A previous study reported marked absorption of
BCAA and aromatic amino acids in soy-peptide *. The
potential
improvement of DOMS could be rapid supplementation
of amino acids that are particularly exhausted by
eccentric exercise. Incidentally, BCAA could participate

mechanism of  soy-peptide-induced

as nitrogen donors to move nitrogen in the form of
alanine and glutamine from muscle amino acid oxidation
to the liver for urea synthesis *. The increased level of
serum alanine after exercise in the placebo is probably
due to catabolism of BCAA. BCAA or essential amino
acids intake has been reported to mitigate muscle damage
and DOMS '® 72 However, comparisons among
different types of amino acids as well as different amino
acid compositions have rarely been evaluated. The effect
of soy-peptide intake on DOMS induced by eccentric
exercise would result from not only rapid absorption of
specific amino acids such as BCAA but also the ideal
amino acid balance of the soy protein. Moreover, the
change in each type of serum amino acids after exercise
probably depends on the type and severity of exercise *”.

RERK
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Soy-peptide, with excellent absorbability of hydrophobic

amino acids ”, could be a superior source of protein for

alleviation of muscle soreness after eccentric exercise.

In conclusion, the present study demonstrated that

soy-peptide intake prior to eccentric exercise lessened

DOMS, suggesting that soy-peptide intake is useful for

rapid alleviation of muscle soreness after exercise.
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Relationship between the force-generation capacity of the quadriceps femoris muscle and
its activity level during body mass-based forward lunge task

Eiji FUJITA

Center for Sports Training Research and Education,
National Institute of Fitness and Sports in Kanoya

Abstract

The present study aimed to examine the activity levels of quadriceps femoris muscle during body mass-based forward
lunge task. The electromyogram (EMG) activities of the rectus femoris (RF) and vastuslateralis (VL) muscles during the
body mass-based forward lunge task as well as isometric maximal voluntary contraction (MVC) of knee extension were
recorded. The rectified EMQG signals during the forward lunge task were averaged and normalized as the relative value
(%EMGmax) to that during MVC. The %EMGmax value for RF and VL were averaged and used as an index
representing the level of muscular activities of quadriceps femoris (QF %EMGmax) during the forward lunge task. The
QF %EMGmax during the task movement was 32.8 + 12.1%. The QF %EMGmaxwere negatively correlated with
isometric knee extension torque relative to body mass (KET/BM) (r = -0.74, P< 0.05). The individuals with lower
KET/BM demonstrate higher QF %EMGmax during body mass-based forward lunge task. In conclusion, body
mass-based forward lunge task may be resistance exercises for improving muscle strength in the knee injury patients
with quadriceps femoris muscle atrophy. (J.Sport Sci. Osteo. Thera.,13(1):21-26, August, 2011)
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Age (y1) Height (cm) Body mass (kg) BMI
Subject (n = 10) 207+09 169.8+ 8.1 68676 23822
Male (n = 8) 208+1.0 172955 704473 236425
Female (n=2) 205+07 1575+0.1 611121 246109

Values are means + SDs.



R-VEGREEFNR B138-F1S 2011 F8 8

90 degree
-

Figure 1. 747 —R78E
THT—RT R IMER IR Y Tl irE G (1), BZsAA A TR
REBaERE RS 00° SRR A2 D7 ARE 2) CiThH .

: 1 90 degree :

B 5220 B

2008

i load cell

Figure 2. BETRRHEML7BIE
EBaER N L RIE BR8N L URRAET 90° BB T THRIEL -



AM-VEEREFNE F13E-F1S 2011F88 RERY

Rectus femoris muscle e

Averaged EMG during MVC ,

Knee extension torque curve

PR - 1

Peak torque
/‘/_’_/ \__ |100N-m

1Sec

Figure 3. MVC B0 EMG L2 41— 7 O8]
MVC: maximal voluntary contraction

Analysis section

Rectus femoris muscle

100 pv

Vastus latelaris muscle

100 pv

1Sec

Figure 4. 747 —RZ.VBHERD EMG 0SB



AM-VRBEREZFNR £135-F18 2011587

BHiHEIHRIEIED D MVC R TRAZ I HHERHEZH

(%EMGmax) L, £DFHAEZ ROFFHIOREEE L.

RF & VL £ %EMGmax OFEHER 747 —R
Ty IVBERF O KBR DR O KIS Bk B
(QF %EMGmax) &L7=.

5. FEthFE

F— AR FHEBLCEERETRELE.

KET/BM Z25hTNZ 74— R 70 B KEERRLD
FREBIACED BIROBRTH I, Pearson ORESRIERNHARL
TR, HEHABRIZ TR 7 b =7 (SPSS

RERY

ver.15.0 for Windows) ZEML, AE/KHE T s%RmlL
il

I A&

HRE 10 AIZBIT5H KETBM O FHHEIT 5.1
H6Nmkg T, 7+ —FF U VEB{ERK®
QF %EMGmax D LML 32.8+ 12.1% Tého7=.

KETBM ¢747—F7- VB0 QF %EMGmax
LORMIZIE 1 = 0.74(P< 0.05) DE B/ 2ADEBIRHE
DREHHNT (Figs) .

y =-13.50x + 102.10

e 604 O R2=0.55 SEE: 8.62
= r=-0.74,P < 0.05
©
E
O 401 O
3
x
o
W 20-
o
0+74 T T T T T a
0 3 4 5 6 7

KET/BM (N-m/kg)

Figure 5. KET/BM L7470 —F 7. VBHERD QF %EMGmax DRESR
KET/BM: knee extension torque per body mass
QF %EMGmax: level of muscular activities of QF during the forward lunge task
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Morphological Study of Microvascular Architecture in the Rat Tibial Bone
during the Fracture Healing Process

Yuuki MUKAI", Sadafumi TAKISE?, Toshikazu KAWAKAMI? and Akihide KAWAKUBO?

Y Department of Health and Physical Education, Osaka Municipal Okibe Junior High School
?Department of Sport Medicine, Osaka University of Health and Sport Sciences

Abstract

The purpose of this study was to examine the microvascular architecture in the bone fracture healing process, using a
rat tibial fracture model. On days 1 (n=5), 14 (n=5), and28 (n=5) after fracture, morphological observation was
performed, and bone mineral density (BMD) was measured at the fracture site by X-ray findings. The fracture site was
observation by Scanning Electron Microscopy, was performed after the preparation of Mercox resin corrosion casts of
the microvascular of the rat tibia. The results are as follow:

1) X-ray findings of the tibial fracture site.

In the tibia on day | after fracture, bone tissue continuity was interrupted. On day 14 aftere fracture, callus

formation was observed mainly in the fractured end. On day 28 after fracture, bone union was noted.
2) Scanning Electron Microscopic observations.

On day 14 after fracture, numerous tiny cavities were present on the surface of callus and curved microvessels
around callus tissue. On day 28 after fracture, the construction of straight-linear or curved microvessels around
chondrocytes and the invasion of capillaries into callus tissue were observed. Around the bone marrow or in the near
the endosteum, no three-dimensional network consisting of capillaries with peripheral branchesof sinusoidal vessels
was observed.

Based on the above, in the fracture healing process, hypertrophy of chondrocytes in the callus is accompanied by
invasion of blood vessels from new trabecular tissue, and is followed by endochondral ossification. Cartilage is replaced
by new trabecular bone as the fracture heals. Bone union at the fracture site through new trabecular bone is considered
important in the determination of the direction of vascular invasion by calcification of the cartilage matrix. (J. Sport

Sci. Osteo. Thera.,13(1):27-32, August, 2011)

Keywords: 7 MRat), ‘B #7156 #EFE (Fracture healing process), # i 4% #&(Microvascular architecture)
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Effects of Taping on Ankle Inversion with 3-D Motion Capture System
and Plantar Pressure Distribution Sensors

Jun Akazawa', Ryuhei Okuno?, Takaharu Ikeuchi', Takemasa Okamato'

'School of Health Sciences and Medical Care, Meiji University of Integrative Medicine,
*Faculty of Science and Engineering, Setsunan University

Abstract
We examined effects of immobilization on taping treatment of ankle inversion sprain with simultaneously measuring angle of
ankle inversion, plantar pressure and force contact area during stable standing phase and by comparing them between with and
without taping treatment. Eight healthy subjects volunteered to participate in this study. They were asked to invert their right side
ankle safely and as much as possible. Inversion angle was determined as the angle between the single line connecting the
metatarsus first head to the metatarsus fourth head, and the floor. The inversion angle was calculated with 3-D positions of six
points on the body surface and four points of the floor measured by 3-D motion capture system (OPTOTRAK CERTUS, Northern
Digital Inc.). Planter pressure and force contact area were measured with planter pressure distribution system (BIG-MAT, Nitta
Corporation).
The results of this study are as follows:
1) The inversion angle of the without taping group (40.69 + 9.97 [degree]) was significantly larger than that of taping group
(22.65 + 10.56 [degree]; p <0.05).
2) It was shown no significant difference in the right side of force contact areas between the without taping group (37.40 +
11.40 [a.u.]) and the taping group (31.28 + 12.69 [a.u.]).
3)  There wasn't a significant difference in the right side of plantar pressure between the without taping group (5.40 + 1.88

[N/kg]) and taping group (5.15 + 1.91 [N/kg]).
(3. Sport Sci. Osteo. Thera. 13 (1), 33-38, August, 2011)

Keywords : ankle inversion sprain (ZBIEiPISISH), taping (7 —E">~%), plantar pressure (ZJEE[E), motion
analysis (Eh{EAEHT)
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