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B R A 393 066 382 051 041
TR 322 084 341 077 031
T LAl 367 075 347 078 0.26
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Effects of the improvement of skills through CVPPP
(Comprehensive Violence Prevention and Protection Program)

on nursing students’ feeling of self-efficacy
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Abstract : Over 30% of nurses in the medical field are suffering from physical or verbal
violence, and this violence issue is attracting massive attention. The purpose of this study is
to hold the exercise of Comprehensive Violence Prevention and Protection Program (CVPPP),
which is being promoted for preventing the occurrence and reoccurrence of violence and
intervening to stop violence appropriately, for college students majoring in nursing, and
discuss its educational effects of self-efficacy.

In order to discuss the educational effects of the exercise of CVPPP, questionnaire surveys
about the prevention of violence were conducted before and after the exercise. As a result,
male and female subjects showed significant changes (p<0.05), and it was found that CVPPP
improves the score related to the prevention of violence, exerting educational effects.
Furthermore, the feelings of self-efficacy before and after the exercise of CVPPP were studied,
and it was found that female subjects enhanced their feeling of self-efficacy through the
exercise (p=0.035), while male subjects did not show a significant change (p=0.91).

This study indicates that it is necessary to determine an instruction method while
considering the difference in effects between male and female students in CVPPP, and it is

important to make some approach for improving the feeling of self-efficacy of students.

Key words : Comprehensive Violence Prevention and Protection Program (CVPPP);
nursing students; clinical training in psychiatric nursing; educational effects;

self-efficacy
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Maternal nutritional status during early pregnancy —A comparison by

labor history, assessed by food frequency questionnaire

Shizuka TAKAMAGI"' and Hideaki YAMABE**

(Received September 29, 2014 ; Accepted December 12, 2014)

Abstract : The purpose of this study was to reveal the differences in maternal nutrition status
during early pregnancy, by labor history. A Food Frequency Questionnaire was distributed to
223 women at 12 weeks gestation. The nutrient intake level and the food group intake patterns
were calculated and compared by primipara or multipara. In the primipara group (n=99),
several kinds of daily nutrient intake, such as protein, magnesium, zinc, copper, certain vitamins
and so on, were significantly below that of the multipara group (n=124). The comparison of
food-group intake patterns revealed that some daily intake of the primipara groups were
significantly below the level of the multipara group, and the intake of “confectionery” of the
primipara group was significantly above that of the multipara group. This study revealed that
there is a problem with the content of the daily intake of the food groups, although the whole
energy intake is not excessive, especially in the primipara group. Thus, health guidance for
primipara should focus on not only energy intake, but the quality of the nutritional balance as

well.

Key words : pregnant women; nutritional status; food frequency questionnaire;

health guidance
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Factors that heighten the persuasive effect in group patient
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Etuko Kakrmucur*® and Kumiko HANADA *°

(Received September 30, 2014 ; Accepted December 17, 2014)

Abstract : In the present study, we examined the characteristics of verbal and nonverbal
behaviors assessed as having a strong persuasive effect in group-based patient counseling
performed by nurses. We analyzed the verbal and nonverbal behaviors of 4 nurses in a
simulated group-based patient counseling environment, and evaluated 14 nursing care
teachers using an independently-developed checklist. After examining the correlation between
results of evaluation and frequency of verbal and nonverbal behaviors, evaluated scores for
persuasive content showed a strong correlation with frequency of “explanations about daily
living” and “prohibited items”, and evaluated scores for promoting independent participation
showed a strong correlation with frequency of “asking questions” and “responding” (p<0.001).
Evaluated scores for “looking at patients’ faces”, “adopting a proactive approach”, “creating an
environment conducive to speaking” and “adopting an accepting attitude” were significantly
strongly correlated to frequency of “looking straight ahead at patients” (p<0.001). These study
findings provided suggestions on factors that increase persuasiveness in group-based patient

counseling.

Key words : patient education; education method; persuasion
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Comparison of forward walking and backward walking in

healthy university students
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(Received September 17, 2014 ; Accepted December 12, 2014)

Abstract

Purpose: The purpose of this study was to compare the characteristics of backward walking
(BW) and forward walking (FW) in healthy university students.

Subjects: Fourteen healthy university students.

Methods: Measurements of FW and BW were made using a three-dimensional motion analysis
system and a force plate. Subjects were required to walk over a 5-m walkway at a self-
selected pace.

Results: Walking speed, stride length, and cadence were significantly lower in BW than in
FW. The peak hip extension, knee flexion, and ankle plantar flexion, and the peak hip and
knee joint moment were also significantly lower in BW. The position of the peak plantar
flexion moment within the gait cycle was different in BW and FW.

Conclusion: The decrease in the range of hip and knee joint motion influenced stride length;
therefore, we think that this caused the decrease in the peak hip and knee joint moment. In
BW, the position of the peak plantar flexion moment was in the first half of the gait cycle, and
we think that this resulted in less propulsion force in BW than in FW. We suggest that BW is

not a simple reverse reproduction of FW.

Key words : backward walking; three-dimensional motion analysis;

healthy university students

INTRODUCTION

Backward walking (BW) training or BW training
on a treadmill is effective at improving walking speed,
cadence, and balance in patients with stroke!-3). BW
treadmill training improved walking ability and other
gross motor skills in children with spastic cerebral
palsy?’. In addition to these effects in patients with
stroke and cerebral palsy, BW training improved
balance in school-age boys®). BW measures were
significantly more impaired in the elderly compared
to young and middle-aged adults, and age effects
were greater in BW than in forward walking (FW).
Furthermore, elderly fallers had greater deficits than

non-fallers in BW performance®. These studies
suggest that BW is effective as a training exercise
and can be used as an evaluation of fall risk.

There are several previous studies of BW in
healthy individuals7-®. For temporo-spatial parame-
ters, there are some reports’® ¥ that walking speed,
stride length, and cadence are lower in BW than in
FW, and these findings are generally well accepted.
However, study results are less clear for joint
movement patterns in FW and BW. There are some
reports?-9) that joint movement patterns are similar
in BW and FW, but several studies'®'? have reported
that the joint movement patterns in BW are different
from those in FW. Homma et al.'® reported no

*1Division of Health Sciences, Hirosaki University Graduate School of Health Sciences, 66-1, Honcho, Hirosaki-shi, Aomori

036-8564, Japan
E-mail: ptmakino@hirosaki-u.ac.jp
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between BW and FW in the
electromyographic pattern of any muscle at any

similarity

speed, and in many muscles, the magnitude of activity
was greater in BW than in FW. Winter et al.®
reported that the joint muscle power profiles were
almost reversed-polarity images of each other.
Therefore, opinion is divided in previous studies of
healthy people.

As a result, although there is clinical and empirical
evidence that BW is effective as a training tool and
can be used to evaluate fall risk, the mechanism
underlying these relations is not clear. For this reason,
it is difficult to identify the optimal training protocol.
Understanding the characteristics of BW in patients
with hemiplegia will allow clinicians to develop more
effective training protocols and better predict fall
risk.

The purpose of this study was to compare the
characteristics of BW and FW in healthy university
students. This was a pilot study for the evaluation of
BW and BW interventions in patients with hemiplegia.
Measurements were made using a three-dimensional
motion analysis system, and movement patterns of
the lower limb joints (hip, knee, and ankle angle in the
sagittal plane), joint moments, and temporo-spatial
parameters (walking speed, stride length, and
cadence) were quantified.

SUBJECTS AND METHODS

Fourteen healthy university students without any
lower limb or low back disorders (7 men, 7 women;
age, 214 * 0.6 years; height, 166.3 = 8.3 cm; weight,
569 =+ 7.6 kg) participated in this study. All of the
students provided written informed consent to
participate. This study was approved by the ethics
committee of Hirosaki University Graduate School of
Medicine.

Measurements of FW and BW were made using a
three-dimensional motion analysis system (Vicon
Nexus; Vicon Motion System, Oxford, United
Kingdom) with eight infrared cameras and a force
plate (400 x 600 mm; AMTI, Watertown, MA, USA).
Data were sampled at 100 Hz. Thirty-five infrared-
reflective markers (14-mm diameter) were placed
according to the Plug-in-Gait full-body model (Vicon).
Data were analyzed using Polygon 4.

A 5-m walkway was prepared across the force
plate and was marked using red tape placed on the
floor. Yellow tape was placed next to the red tape for
the 1 m before the finish line, so that the subjects
could clearly identify the finish line in BW. Subjects
were required to walk over the walkway at a self-
selected pace while looking at the tape. Subjects
repeated the walking several times until they were
able to stop safely. The measurement order was FW,
followed by BW (Fig. 1).

Data were analyzed from right heel contact to the
next right heel contact in FW and from right toe
contact to the next right to toe contact in BW. Data
were analyzed such that heel contact in FW and heel
off in BW were synchronized, and the motion of BW
was made to seem more like a reversal of FW.
Walking speed, right stride length, cadence, the
percentage of the stride spent in stance, and joint
angles and joint moments of the right lower limb in
the sagittal plane were quantified.

Data were statistically analyzed using Statcel 3
(OMS 1Inc, Saitama, Japan). Statistical analysis
included comparisons using the paired t-test and the
Wilcoxon signed-rank test for each variable measured
during FW and BW. Two-tailed P values less than
0.05 were considered statistically significant.

RESULTS

The temporo-spatial parameters and foot off are
shown in Table 1. Walking speed was 1.3 = 0.1 m/s
in FW and 0.8 = 0.1 m/s in BW; stride length was 1.3
+= 0.1 min FW and 1.0 £ 0.1 m in BW; and cadence
was 111.8 = 7.9 steps/min in FW and 1028 * 10.5
steps/min in BW. These 3 variables were significantly
lower in BW than in FW. Foot off occurred at 59.8 =
14% of the gait cycle in FW and 594 = 22% of the
gait cycle in BW, and this was not significantly
different between FW and BW (Table 1).

The joint movement patterns are shown in Figs. 2
and 3 and summarized in Table 2. The peak hip
extension angle was 148 * 50° in FW and 51 =+
47° in BW, the peak knee flexion angle was 595 =
76° in FW and 400 = 9.0° in BW, and the peak
ankle plantar flexion angle was 14.0 = 6.5° in FW and
27 £ 7.8° in BW. These 3 variables were significantly
lower in BW than in FW. No significant differences
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Fig. 1 Walkway
Table 1 Temporo-spatial parameters
FW BW
Walking speed (m/s) 1.3 = 0.1 0.8 = (.1%*
Stride length (m) 1.3 £ 0.1 1.0 = 0.1%*
Cadence (steps/min) 1118 = 79 102.8 = 105%*
Foot off (%) 598 + 14 594 = 2.2

Values are shown as mean = SD.

**. P<0.01.

were evident between FW and BW in the other
variables.

The joint moment profiles are shown in Figs. 2 and
3 and summarized in Table 3. The peak hip extension
moment was 0.7 = 0.2 Nm/kg in FW and 06 = 0.3
Nm/kg in BW; the peak hip flexion moment was 0.7
+ 0.3 Nm/kg in FW and 04 = 0.1 Nm/kg in BW; the
peak knee extension moment was 05 = 0.2 Nm/kg in
FW and 04 = 0.3 Nm/kg in BW; and the peak knee
flexion moment was 04 = 0.1 Nm/kg in FW and 0.3
+ (0.1 Nm/kg in BW. Significant differences were
observed in hip and knee moments between BW and
FW, but not in ankle joint moments.

DISCUSSION

The purpose of this study was to determine the
characteristics of BW in healthy university students,
including walking speed, stride length, cadence, the

movement pattern of the lower limb joints, and
the joint moments. We found that walking speed,
stride length, and cadence were significantly lower in
BW than in FW. This is consistent with previous
studies® 1V,

Peak hip extension angle was 14.8° in FW and
5.1° in BW and was significantly lower in BW. The
range of motion at the knee joint was 4.4-59.5° in FW
and 5.1-40.0° in BW. Peak knee flexion angle was
595° in FW and 40.0° in BW and was significantly
lower in BW. Vilensky et al.!V reported that there
was a tendency for less movement of the hip joint
and lower stride length in BW compared with FW
when measured on a treadmill at 3 different speeds.
Kitayuguchi et al.'® reported that the knee joint
extension phase became short and knee joint flexion
became scant in order to keep up with cadence at
increased walking speeds when BW was measured
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Fig. 2 The joint movement and joint moment patterns
@®: The start of the gait cycle
The left column shows the joint angle and the right column shows the joint moment. One gait cycle was from right

heel contact to the next right heel contact in FW and from right toe contact to the next right to toe contact in BW. This
figure shows one gait cycle of BW and one gait cycle of FW.
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HO: heel off TC: toe contact
HC: heel contact TO: toe off
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Fig. 3 The joint movement and joint moment patterns (reversed)

@®: The start of the gait cycle

The left column shows the joint angle and the right column shows the joint moment. One gait cycle was from right
heel contact to the next right heel contact in FW and from right toe contact to the next right to toe contact in BW. The
graphs of BW were made such that heel contact in FW and heel off in BW are synchronized, and the motion of BW
appears more like a reversal of FW.
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Table 2 Peak joint angle (deg)

FW BW
Hip joint Flexion 303 £ 28 295 = 55
Extension 148 = 50 5.1 + 47%*
Knee joint Flexion 595 = 76 400 £ 90%**
Extension -44 + 39 -51 £ 55
L Dorsiflexion 169 = 44 232 =59
Ankle joint Plantar flexion 140 = 65 07 = 78%k
Values are shown as mean + SD.
**. P<0.01.
Table 3 Peak joint moment (Nm/kg)
FW BW
Hip joint Extension 07 =02 06 = 0.3*
Flexion 07 =03 04 = 0.1%*
. Extension 05 = 0.2 04 = 0.3*%
Knee joint Flexion 04 = 0.1 03 = 0.1
. Plantar flexion 16 = 0.2 15 = 0.3
Ankle joint Dorsiflexion 01 = 003 01 = 005
Values are shown as mean = SD.
* P<0.05.
**. P<0.01.

on a treadmill at 3 different speeds. Moreover,
Fujisawa et al.'? reported that there was a tendency
for higher cadence and lower step length in BW than
in FW at each of the 3 walking speeds. In this study,
the walking speed was optional, i.e., self-selected, and
walking speed was significantly lower in BW than in
FW. Walking speed influences step length and
cadence; therefore, it is difficult to make a simple
comparison of step length and cadence between BW
and FW.

Pushing off from the floor during ankle plantar
flexion is important in FW, but is difficult in BW. We
suggest that the burden of muscular activity on the
hip and knee joint became large, causing the range of
motion, and consequently stride length, to decrease.
Moreover, it is difficult to compensate with sight in
BW, as it is easy to lose balance. Therefore, we think
that subjects may have intentionally decreased the
single stance phase.

Joint moments are calculated as the product of
force and the distance from the pivot point to the line
of action of the force; therefore, the joint moment is
large when the ground reaction force is large and the

ground reaction force vector is far from the joint'”.

In FW in healthy individuals, it is rare for the ground
reaction force to be far from the joint; therefore, a
high magnitude of activity in the muscles of the lower
leg is not necessary during FW on flat ground'®.
Kim et al.'¥ measured lower limb joint moments in
7 subjects during walking at 10 different speeds and
reported that the increase in peak hip joint moment
was greater than the increase in peak knee and ankle
joint moment, and that hip joint moment was
important for walking with high speed. In this study,
we found that the peak hip and knee joint moments
were significantly lower in BW than in FW. We think
this is due to the lower walking speed and range of
joint movement in BW than in FW. The knee joint
moment is small during FW'”, We also found that the
knee joint moment was relatively small in FW, and it
became smaller in BW when walking speed was
decreased. The hip joint extensor muscles contract to
receive the center of gravity that moves from the
hind leg in the early stance phase of gait cycle and to
raise the center of gravity in the single support
phase!”. It has also been suggested that hip joint
moments are important for walking fast!?. We think
that the peak hip extension moment in BW acted to
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receive the center of gravity in the single support
phase, in the same way as it does in FW. In this
study, walking speed was self-selected and was lower
in BW than in FW, and this may explain why hip
joint moment was lower in BW than in FW.

Kim et al'® reported that the peak ankle joint
moment after mid stance considering propulsion of
gait did not depend on walking speed. In this study,
no significant differences were evident between BW
and FW in ankle joint moment, and the moment
profile of BW was similar to the reversed profile of
FW. The peak plantar flexion moment occurred in
the latter half of the stance phase in FW and in the
first half of the stance phase in BW. Pushing off from
the floor during ankle plantar flexion is important in
FW. This propulsive force is hard to provide in BW,
and we think that this influenced the decrease in
walking speed and stride length.

In summary, we found that, in healthy university
students, BW had lower walking speed, stride length,
and cadence than FW, decreased range of motion at
the hip joint, decreased peak hip and knee joint
angles, and a difference in the timing of the peak
plantar flexion moment. Although a significant
difference was apparent in the walking speed, we
suggest that BW was not a simple reverse
reproduction of FW.

CLINICAL IMPLICATIONS

In future studies of patients with stroke, it is likely
that most of subjects will be elderly. Some previous
studies of BW in elderly people have reported that
walking speed and stride length are lower in BW
than in FW2 20 In patients with stroke, we expect
that the range of motion of the lower limbs will be
lower than that in healthy subjects, and that this will
influence walking speed and stride length. Moreover,
it is necessary to pay attention to the plantar flexion

moment, as this is important to propulsion force.

STUDY LIMITATIONS

It is unusual to perform BW for more than several
meters, and subjects were required to walk in a
laboratory environment. As such, subjects may have
walked more carefully, and this might have influenced
walking speed and cadence.
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Abstract : Self-efficacy is seen as important for enhancing the effects of treatment. However,

no previous studies have reported on self-efficacy in the field of occupational therapy. In

this study, we examined the influence of differences in working process on self- efficacy.

The work activity was paper block construction. The subjects were randomly assigned to

two groups. One group made 110 parts on the first day, and assembled these parts into a

crane on the second day (‘separate group’). The second group made 55 parts and assembled

these parts into a partial crane on the first day; and then repeated this process, completing

the crane, on the second day (combination group). A self-efficacy evaluation was performed
using the General Self-Efficacy Scale. The results suggested that the self-efficacy level of the
combination group was higher than that of the separate group. We suggest that it is useful to

design occupational therapy activities in light of these results.

Key words : self-efficacy; occupational therapy; activity

INTRODUCTION

In occupational therapy, various activities, such as
craft making, are used as a form of treatment!’, and
some studies have reported on the psychological
effects of such activities?-*.

Self-efficacy, an important element in psychological
theory first advocated by Bandura®’, is defined as
“beliefs in one’s capabilities to organize and execute
courses of action required to produce given
attainments”?’. The strength of a person’s convictions
about his or her ability to produce a specific outcome

is an important factor in determining whether or not
that person attempts to deal with a difficult situation®’.

Self-efficacy considerations have already been
incorporated into a number of fields, including
educational psychology and sports psychology; and
higher self-efficacy levels have been found to
encourage improvement in learning”’, motor skills®’,
and health behaviors®. Other studies have
investigated the role of patient motivation in the
effectiveness of rehabilitation'®'?, Therefore, self-
efficacy is seen as important for enhancing the effects
of treatment.
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Figure 1 Paper block & crane
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Figure 2 Experimental procedure

However, there were no studies about self-efficacy
in the field of occupational therapy.
Here, we examined the influence of differences in

working process on self- efficacy.

SUBJECTS AND METHODS

1. Subjects

The subjects were 20 healthy men and women (10
male, 10 female; average age 21.5+0.9 years), who
consented to take part in the study.

II. Work activity

The work activity was paper block construction,
which is one of the crafts most frequently employed
clinically in Japan. The subjects were required to
make 110 paper blocks, and to assemble these blocks
into a crane (Figure 1).

1I1. Work environment

The work task was pursued individually in a quiet
room. The room temperature was set at a comfortable
level.

1V. Self-efficacy evaluation
The self-efficacy evaluation was performed using

the General Self-Efficacy Scale (GSES)'®, an instrument
for measuring an individual’s level of general self-
efficacy in a variety of everyday life situations.

The GSES is a self-report questionnaire consisting
of 16 questions. Each question is answered on a two-
point scale, 0="No” or 1="Yes”, to evaluate the
subject’s present psychological state. The GSES score
is tabulated by totalling the scores for all 16 questions,
and thus has a possible range of 0 to 16, with higher
scores indicating greater self-efficacy.

V. Experimental procedure

The experimental procedure was as follows
(Figure 2). Subjects were randomly assigned to two
groups. One group (the ‘separate group’) made 110
parts on the first day, and assembled these parts into
a crane on the second day. The second (the
‘combination group’) made 55 parts and assembled
these into a partial crane on the first day; and then
made another 55 parts and completed the crane’s
assembly on the second day. In both groups, a pre-
experiment GSES was initially administered, and
then the subjects were asked to perform their
respective tasks. After the subjects had performed
their respective tasks, a post-experiment GSES was
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Figure 3 Comparison of self-efficacy in the difference of the way to

make paper-block

administered.

VI. Statistical analysis

A comparative assessment was made of the pre-
experiment and post-experiment GSES scores.

The obtained data were analyzed using SPSS
Statistics 17.0. Mann-Whitney's U-test was used to
compare the pre-experiment and post-experiment
GSES scores between groups. The Wilcoxon signed-
rank test was used to compare the pre-experiment
and post-experiment GSES scores within groups. For
each test, significant differences were determined at
P<0.05.

RESULTS

1. Comparison of self-efficacy levels in the respective

groups

Figure 3 shows a comparison of the pre- and post-
experiment GSES scores for each group. Box
contains values between 25th and 75th percentiles of
GSES scores. Vertical lines represent minimum and
maximum. There were no significant differences
between the separate group and the combination
group in pre-experiment GSES scores. The post-
experiment GSES scores, on the other hand, were
significantly lower for the separate group than for
the combination group (P <0.05). In other words, the

separate group was lower self-efficacy than the
combination group in post-experiment.
II. Changes in the self-efficacy level in the

respective groups

Figure 4 shows a comparison between the pre-
experiment and post-experiment GSES scores in the
combination group and separate group. Box contains
values between 25th and 75th percentiles of GSES
scores. Vertical lines represent minimum and
maximum. In the combination group, there were no
significant differences between the pre-experiment
and post-experiment GSES score; however, in the
separate group, the post-experiment GSES scores
were significantly lower than the pre-experiment
GSES scores (P<0.05). In other words, the subjects
had lower self-efficacy at post-experiment than pre-

experiment in separate group.

DISCUSSION

In this study, we examined the influence of
differences in the working process on self- efficacy.
The results suggest that the subjects of the
combination group experienced a higher level of self-
efficacy than those of the separate group; and that
the combination group subjects experienced an
increase in self-efficacy as a result of the work activity.
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The characteristics of each group seemed to be as
follows. On the first day, in the combination group,
the subjects were able to recognize that a crane was
being assembled; the objective was clear. On the
other hand, in the separate group, the subjects were
exclusively occupied in making parts on the first day,
and thus were unable to recognize that a crane
was being assembled; the objective of the work
activity was relatively unclear. Previous studies have
reported that work involving a clear objective has a
positive influence on an individual's psychological
condition? 15 The present study would appear to
support this, as the combination group subjects
experienced higher levels of self-efficacy, because the
objective was clear, resulting in a positive psycholog-
ical condition.

It would appear useful to design occupational
therapy activities in light of these results.

One limitation of our study was the small number
of subjects (20). Additionally, it is possible that the
subjects’ interest in and concern with the specific
work activities influenced the results. Future studies
should examine whether similar results can be
obtained with different work tasks.
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Abstract :

Purpose: We aimed to elucidate problems with rehabilitation approaches so as to improve
toileting disability in stroke patients with “poor standing balance” or “inability to stand”.
Methods: Fifty-four occupational therapists working with stroke patients were asked by
questionnaire how they taught toileting to patients with “poor standing balance” or “inability to
stand”.

Results: Most respondents answered that the exercises they gave were based on their patients’
functional disorders. Few replied that their training had been based on “changes in toileting
strategies” or on “environmental adjustment” rather than “therapy for the impairments and the
maintaining standing position”.

Conclusion: The current status of toileting training for stroke patients with “poor standing
balance” or “inability to stand” revealed that there was a lack of perspective on the need to
take steps appropriate to each patient’s residual function and abilities. In future, further studies

and training will be required to overcome these problems.

Key words : stroke; toileting; pulling the lower garments up and down;

rehabilitation approaches; residual function and abilities

INTRODUCTION

Generally, most stroke patients with toileting
disability need excretion care. This imposes a great
burden, both physically and psychologically, on
caregivers, and it also has a large mental influence on
stroke patients!’. Additionally, the need for toileting
suggests that it may be difficult to discharge a patient
home from hospital 2-4). It is therefore very important
for stroke patients to be able to toilet themselves

independently. Toileting can be subdivided into a
sequence of movements, namely pulling the lower
garments down, relieving the bladder or bowel,
cleaning oneself, and then pulling the lower garments
up® 9. Pulling the lower garments up and down is
the most difficult activity 7- 8.

Most stroke patients have been taught by
occupational therapists to pull their lower garments
up and down?’. Nevertheless, many stroke patients
unfortunately still have difficulty with this after
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Table 1

Rates of occupational therapists’ implementation of training of stroke patients

to pull their lower garments up and down for toileting. n = Respondent
number of occupational therapist respondents

Subjects Implementation Respondents (%)
) i . yes 54 (100.0)
Stroke patients with poor standing balance (n=>54)
no 0 (0.0)
. R yes 38 (70.4)
Stroke patients with inability to stand (n=>54)
no 16 (296)

training . Although there have been many reviews
of the literature on effective training to solve this
problem, these previous reports have focused on
improving the impairments and the maintaining
standing position. There have been few studies of
modifications to toileting or to the environment, for
example by the use of auxiliary equipment, including
innovative lower garments!’. Because literature
reviews alone are insufficient as strategies for solving
this problem with lower garment dressing, it is
important to confirm the training approaches used in
clinical situation and to gather practical clues for
problem-solving. Our aim here was to identify current
problems in toileting rehabilitation performed by
occupational therapists in stroke patients with “poor
standing balance” or “inability to stand”, and also to
devise measures that would reduce patients’
difficulties in pulling the lower garments up and

down.

SUBJECTS AND METHODS

Fifty-four occupational therapists working with
stroke patients in Aomori Prefecture, participated in
the study with informed consent. They were asked
by anonymous questionnaire how they taught
toileting activities to stroke patients with “poor
standing balance” or “inability to stand” in a
convalescence rehabilitation ward. The average years
of working experience as the occupational therapists
was 6.1 (SD 4.7) years. Patients trained by occupational
therapists were allocated to the following two groups:
“Poor standing balance” (able to stand holding on to a
railing independently, but unstable in standing
without the railing); and “Unable to stand” (unable
to stand with any help, but able to sit stably
and independently). Patients with consciousness

disturbance, bilateral stroke, markedly decreased

cognitive function (Hasegawa's dementia scale -

revised '? below 20), or higher brain dysfunction were

excluded from subjects. The question items were as

follows:

1) Did the respondent train patients to pull the lower
garments up and down?

2) What was the focus of the training used?

3) If training was not done, why?

In addition, we classified the approaches to pulling
the lower garments up and down as follows: “change
in dressing strategy” (a change in the standard
approach to putting the lower garments on as part of
toileting, i.e. a method other than using an unaffected
hand in a stable standing position); and “environmental
adjustment” (use of auxiliary equipment or self-help
devices, including modified garments). The answer of
the question was multiple-answers. Totaled data
were analyzed by using descriptive statistics to
identify the trends in, and characteristics of, the
answers.

The study was approved by The Medical Ethics
Committee of Hirosaki University Graduate School of
Medicine, Hirosaki, Japan (approval number 2012-
276).

RESULTS

I. Implementation of training to pull the lower

garments up and down (Table 1)

All the occupational therapists answered that
they had taught patients with “poor standing balance”
to arrange their lower garments for toileting. In
contrast, in the case of patients who were “unable to
stand”, some occupational therapists answered that
they had not taught these patients to pull their lower
garments up and down as part of toileting.
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Table 2 Foci of the training used by occupational therapists to teach toileting to stroke
patients. n = Respondent number of occupational therapist respondents

Subjects Focus of training Implementation Respondents (%)
therapy for the impairments and the yes 54 (100.0)
maintaining standing position no 0 (0.0)
St_roke patients. . o ves 19 (352)
with poor standing change in toileting strategy
balance (n=>54) no 35 (64.8)
, , yes 32 (59.3)
environmental adjustment
no 22 (40.7)
therapy for the impairments and the yes 38 (704)
maintaining standing position no 16 (29.6)
St'rok.e pa'ti.ents . o ves 19 (352)
with inability to change in toileting strategy
stand (n=54) no 35 (648)
. . yes 20 (37.0)
environmental adjustment
no 34 (63.0)

II. Focus of toileting training for the stroke

patients (Table 2)

Although all of the occupational therapists
answered that they had focused on “therapy for the
impairments and the maintaining standing position”
in their patients with “poor standing balance”, only
70.4% answered that they had also similarly treated
their patients with “inability to stand”. A relatively
small percentage of occupational therapists (35.2%)
answered that they had taught patients to perform
toileting by “changing their toileting strategy,”
regardless of the patients’ standing ability. Examples
cited by the occupational therapists as training taught
to patients with poor standing balance were: dressing
in a standing position while leaning on a handrail or
wall (n = 7); pulling the lower garments up and down
while sitting (n = 7); and pulling the lower garments
up and down while supine (n = 2). Examples cited by
occupational therapists as training taught to patients
with “inability to stand” were: dressing in a standing
position while leaning on a handrail or wall (n = 2);
pulling the lower garments up and down while sitting
(n = 7); and pulling the lower garments up and down
while supine (n = 7).

More occupational therapists said that they
focused on “environmental adjustment” training in
patients with “poor standing balance” than was the
case for patients with “inability to stand”. Examples
cited by occupational therapists as “environmental

adjustment” for patients with “poor standing balance”
were “home modifications”, such as handrail
placement (n = 14) and “the use of innovative lower
garments” (e.g. with loosened elastic waistbands) (n =
12). Examples cited by occupational therapists as
“environmental adjustment” for patients with
“Iinability to stand” were the use of “innovative lower
garments” (e.g. with loosened elastic waistbands) (n =
8) and “placement of handrails” or “toilet paper
holders” (n = 6).

III. Reasons why training for pulling the lower
garments up and down was not done

The main reasons why “therapy for the
impairments and the maintaining standing position”
was not performed in patients with “inability to
stand” were “decreased trunk function” and “unstable
balance when standing” (Table 3).

The main reason why “a change in toileting
strategy” was not attempted in patients with “poor
standing balance” was “lack of knowledge of different
approaches to solving the problem”, whereas the
main reasons in patients with “inability to stand”
were “the existence of another treatment requiring
priority”, or “decreased trunk function” (Table 4).

The most common reason why “environmental
adjustment” was not used to train patients with “poor
standing balance” was “environmental adjustments

were not required”. In patients with “inability to
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Table 3 Reasons why occupational therapists did not attempt to treat the impairments
and the maintaining standing position in stroke patients to improve toileting
(multiple answers allowed). n = Respondent number of occupational therapist
respondents

Subjects Reasons Respondents (%)

Stroke patients

with poor standing  not applicable 0 (0.0)

balance (n=0)
unstable balance while standing 8 (50.0)
decreased trunk function 8 (50.0)
severe movement disorder of lower extremity 6 (375)

Stroke patients severe sensory disorder 2 (125)

with inability to . . . . .

stand (n=16) unable to predict ability to become independent in dressing 4 (250)
no patients in this category 4 (250)
following the wishes of patients and their families 2 (125)
existence of other treatment requiring priority 7 (438)

Table 4 Reasons why occupational therapists did not attempt to change the toileting
strategy in stroke patients to improve toileting (multiple answers allowed). n =
Respondent number of occupational therapist respondents

Subjects Reasons Respondents (%)
unstable balance in standing 4 (14.8)
decreased trunk function 1 (37)
severe movement disorder of lower extremity 1 (37)
severe sensory disorder 1 (37)
Stroke patients unable to predict ability to become independent in dressing 1 (37)
with poor standing
balance (n=27) no patients in this category 0 (0.0)
following the wishes of patients and their families 4 (14.8)
existence of other treatment requiring priority 4 (14.8)
lack of knowledge of different approaches to solving the
5 (185)
problem
other 9 (333)
unstable balance in standing 5 (16.7)
decreased trunk function 7 (233)
severe movement disorder of lower extremity 5 (16.7)
severe sensory disorder 2 (6.7)
Stroke patients unable to predict ability to become independent in dressing 4 (133)
with inability to
stand (n=30) no patients in this category 4 (13.3)
following the wishes of patients and their families 6 (200)
existence of other treatment requiring priority 8 (26.7)
lack of knowledge of different approaches to solving the
6 (200
problem
other 3 (100)
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Table 5 Reasons why occupational therapists did not attempt to coordinate the
environments of stroke patients to improve toileting (multiple answers
allowed). n = Respondent number of occupational therapist respondents

Subjects Reasons Respondents (%)

unstable balance in standing 4 (18.2)
decreased trunk function 2 (9.1
severe movement disorder of lower extremity 2 (9.1)
severe sensory disorder 1 (45)

Stroke patients unable to predict ability to become independent in dressing 0 (0.0)

with poor standing

balance (n=22) no patients in this category 0 (0.0)
following the wishes of patients and their families 2 (9.1)
existence of other treatment requiring priority 3 (136)
environmental adjustments were not required 9 (409)
other 4 (182)
unstable balance in standing 10 (294)
decreased trunk function 10 (294)
severe movement disorder of lower extremity 8 (235)
severe sensory disorder 5 (14.7)

Stroke patients unable to predict ability to become independent in dressing 17 (50.0)

with inability to

stand (n=34) no patients in this category 4 (11.8)
following the wishes of patients and their families 7 (206)
existence of other treatment requiring priority 10 (294)
environmental adjustments were not required 0 (0.0)
others 4 (11.8)

stand”, the main reasons were “unable to predict
ability to become independent in dressing”, “unstable
balance in standing”, “decreased trunk function”, and
“the existence of another treatment requiring
priority” (Table 5).

DISCUSSION

1. Implementation of training to pull the lower
garments up and down in stroke patients with
“poor standing balance” or “inability to
stand”

Our results showed that all occupational therapists
chose to give “therapy for the impairments and the
maintaining standing position” to their patients with

“poor standing balance” or “inability to stand”. Some

also chose “changing the patients’ toileting strategies”
and “their environments coordination”. Generally,
stroke patients have motor and sensory deficits.
Additionally, they sometimes have higher brain
dysfunction in the form of aphasia, apraxia, and
agnosia. The presence and the severity of these
impairments greatly influence a stroke patient’s
activities of daily living (ADL)'®. This is likely why
many occupational therapists consider training to
improve the impairments and the maintaining
standing position to be important. The following
statements are generally supported by occupational
therapists: the objective of occupational therapy is to
improve the independence of ADL, and the principle
of treatment is to teach patients activities that are
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optimal for their levels of independence 4%,

In terms of International Classification of
Functioning, Disability and Health, it is essential in
stroke rehabilitation to teach toileting to patients in
accordance with their residual functions and to
address environmental adjustment, for example in
terms of bathroom modifications and the use of aids,
as well as the modification of underwear. Nevertheless,
our results showed that few occupational therapists
used approach of “changing the strategy” or
“environmental adjustment” rather than therapy for
the impairments and the maintaining standing
position.

This fact suggests that there is a lack of ideas
about how to change the toileting strategies for the
stroke patients and to coordinate the environment
according to the patient’s residual functions.

II. Reasons for not training for pulling the lower

garments up and down

The most common reason given by occupational
therapists for not training patients to arrange their
lower garments was the presence of the impairments
and the maintaining standing position. That is, in
toileting rehabilitation of stroke patients, occupational
therapists seem to dwell on “the impairments and the
maintaining standing position” and persist in their
improvement, rather than “changing the toileting
strategy” or “environmental adjustment”. The
following approaches to pulling lower garments up
and down were generally reported: “dressing while
leaning against a handrail or wall,”¢- 1617 “dressing in
a sitting position,” 1 ¥ and “dressing in a supine
position” . Although occupational therapists are
familiar with “declarative knowledge” approaches,
they are less familiar with “procedural knowledge,”
le. the need to change the approach or the
environment to suit each patient. Such training seems
to have not been incorporated into occupational
therapy curricula. This is likely one of the reasons
why there are no practical reports or clinical studies
of changes in the approach to toileting or changes in
the environment to suit residual function or ability.

III. Facilitating the ability of stroke patients with
“poor standing balance” or “inability to
stand” to arrange their lower garments
Our results revealed that few occupational

therapists were performing toileting rehabilitation
from the perspective of “changing the strategy” or
“environmental adjustment” rather than therapy for
the impairments and the maintaining standing
position. To perform toileting rehabilitation in stroke
patients with “poor standing balance” or “inability to
stand” more effectively, it is important to approach
training and instruction from the perspective of
“changing the strategy” or “environmental
adjustment”. It is therefore first necessary to
demonstrate the residual function and ability required
to arrange the lower garments independently by
using various approaches. It then needs to be
recognized by more occupational therapists that
there are other approaches to putting lower body
clothing on and off, other than in a standing position,
during toileting rehabilitation. Moreover, as an
example of clothing innovation as part of
“environmental adjustment”, modified underwear
that can be used for toileting while in a sitting position
is available commercially. Use of this underwear can
resolve difficulties with toileting in stroke patients
with “poor standing balance” or “inability to stand”,
because they no longer need to arrange their lower
garments while standing.

CONCLUSION

The main approach to toileting rehabilitation in
stroke patients with “poor standing balance” or
“Inability to stand” is focused on addressing the
impairments and the maintaining standing position.
There is a lack of perspective on the development of
training and instruction to suit the patient’s residual
function and ability. To establish independent
toileting in stroke patients with “poor standing
balance” or “inability to stand”, therapists must use
each patient’s residual function maximally and pursue
the possibility of using “environmental adjustment” to
help arrange the lower garments. The challenge for
the future is to break through these problems to
develop new underwear in which toileting can be

achieved in a sitting position.
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Table 1 The readjusted effective dose limit value.
(Exposed OmSv/y in the first age of each age range)

Expose-dose in the past* Age range (Exposed 0 mSv/y in the first age of each age range)

(mSv/y) 18-64 20-64 30-64 40-64 50-64 60-64
0 20 23 42 70 136 582
1 20 23 41 68 130 554
2 20 22 40 65 125 527
3 20 22 39 63 119 499
5 20 22 37 58 107 443
10 20 21 31 45 79 305
15 20 21 26 33 50 167
20 20 20 20 21 21 30

*Before 18 years old , had no radiation expose

Table 2 The readjusted effective dose limit value.
(Exposed 20mSv/y in the first age of each age range)

Expose-dose in the past* Age range (Exposed 20 mSv/y in the first age of each age range)

(mSv/y) 18-64 20-64 30-64 40-64 50-64 60-64
0 20 22 41 69 134 577
1 20 22 40 67 129 549
2 20 21 39 64 123 521
3 20 21 38 62 117 493
5 20 21 36 o7 106 437
10 20 21 30 44 77 298
15 20 20 25 32 48 159
20 20 20 20 20 20 20

*Before 18 years old , had no radiation expose

Table 3 The readjusted effective dose limit value.
(Exposed 50mSv/y in the first age of each age range)

Expose-dose in the past* Age range (Exposed 50 mSv/y in the first age of each age range)

(mSv/y) 18-64 20-64 30-64 40-64 50-64 60-64
0 18 20 40 68 132 568
1 18 20 39 65 126 540
2 18 20 38 63 120 513
3 18 20 37 60 114 485
5 18 20 35 55 103 429
10 18 19 29 43 74 289
15 18 19 24 30 46 150
20 18 18 18 18 17 11

K& L FEA100mSv/y L F @ Table 4~ Table 6 ®
WAL, HIBREAME S & CRRE AN HE 722 W5 X 55
DEEHNCAE L, WEEEOEEY A7 2B Tw5

CEERMTHMRLE R STV,

V. & =

ICRPO#IT S REDOEFR KL TZDE 2 HITI, K
e CiALL ) ZHBEEITS Z 5N TV ARV,

*Before 18 years old , had no radiation expose
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Table 4 The readjusted effective dose limit value.
(Exposed 100mSv/y in the first age of each age range)

—means that it isn't possible to do the setting of readjusted effective dose-limit value.

Expose-dose in the past™  Age range (Exposed 100 mSv/y in the first age of each age range)

(mSv/y) 18-64 20-64 30-64 40-64 50-64 60-64
0 16 18 38 65 127 554
1 16 18 37 63 122 526
2 16 18 36 60 116 498
3 16 17 35 58 110 471
5 16 17 33 53 99 415
10 16 17 27 40 70 275
15 16 16 22 28 41 136
20 16 16 16 15 13 -

*Before 18 years old , had no radiation expose

Table 5 The readjusted effective dose limit value.
(Exposed 200mSv/y in the first age of each age range)

—means that it isn’t possible to do the setting of readjusted effective dose-limit value.

Expose-dose in the past” Age range (Exposed 200 mSv/y in the first age of each age range)

(mSv/y) 18-64 20-64 30-64 40-64 50-64 60-64
0 11 13 34 60 119 526
1 11 13 33 58 113 498
2 11 13 32 55 107 470
3 11 13 31 53 101 442
5 11 12 29 48 90 387
10 11 12 23 35 61 247
15 11 11 18 23 32 108
20 11 11 12 10 4 -

*Before 18 years old , had no radiation expose

Table 6 The readjusted effective dose limit value.
(Exposed 500mSv/y in the first age of each age range)
—means that it isn’t possible to do the setting of readjusted effective dose-limit value.

Expose-dose in the past®  Age range (Exposed 500 mSv/y in the first age of each age range)

(mSv/y) 18-64 20-64 30-64 40-64 50-64 60-64
0 - - 22 45 92 442
1 - - 21 43 87 414
2 - - 20 40 81 386
3 - - 19 38 75 358
5 - - 16 33 64 302
10 - - 11 20 35 163
15 - - 5 8 6 24
20 - - - - - -

*Before 18 years old , had no radiation expose
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The research about the readjustment method

at effective dose limit of including exposed information.

1
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2
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Abstract : The value of effective dose limit of the worker doesn’'t depend on the history of
being exposed to radiation of the individual, but the age and the exposed dose when being
exposed to radiation change the lifetime risk . Therefore, we got the risk quantity of the
typical variety from the value of the effective dose limit which ICRP recommends and we
made this standard risk index-value. We computed lifetime risk quantity about the pattern of
being exposed to radiation with various age and dose, and we sought the readjustment value
of the biggest effective dose limit which doesn't exceed standard risk index-value. When using
this calculation technique, the value of the limit of being exposed to radiation when young is
calculated at the value which is always small. Therefore, it will have an effect to reduce for
young workers. Also, it opens up new roads to make the choice of the new practical effective
dose limit without increasing lifetime risk.

Key words : effective dose limit; exposed dose in the past; lifetime risk

*1Department of Radiological Life Sciences, Division of Medical Life Sciences, Hirosaki University, Graduate School of
Health Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
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Relationship between foods intake and CES-D score

in university students

Yukiko ABE™'

(Received September 22, 2014 ; Accepted November 12, 2014)

Abstract : The frequency of foods intake and depression in university students were investigated
by questionnaire.

Their level of depression was evaluated using the Center for Epidemiologic Studies Depression
(CES-D) Scale. Frequency of their consumption of 143 foods was investigated using a 6-point
scale (never, 1-2 times a week, 3-4 times a week, 5-6 times a week, daily, several times a day),
and the responses were scored 0-5, respectively. The summed score of each food group for a
total score of all items in each student was termed the rate of consumption frequency score.
Distribution of the consumption frequency of each food and the rate of consumption frequency
score of each food group were compared between the high CES-D score (>16) group and low
CES-D score (<16) group.

There was no significant difference in the distribution of consumption frequency of each
food between the low CES-D score group and high CES-D score group. However, the rates of
consumption frequency score of vegetables and processed soybeans in the low CES-D score
group were significantly higher than those in the high CES-D score group.

The results suggest a possibility that consumption frequency of vegetables and processed

soybeans is associated with depression.

Key words : depression; CES-D; vegetables; processed soybeans
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155 E 0L, I % —20C TRAE L 720 B H Rl
BEFVTAMOMT CEF) ZHWTT T v 7 At
6 (LA) OMEZ1To720 LABER, +¥V 7
T A PUREEERfR (£ 1:32) LREMEMEK (=1:64)
12 4 1}, ELISA (Enzyme-Linked Immuno Sorbent
Assay) & OAHBMEZMGET L 72,
1) LATH

JR ML % 3,000 rpm, 1543 Cask L 55 #f L i % [nl

 EAR, RiO3E

U 720 3R A CHRILIES0 ul % #& & (2-Amino-2-
methyl-1, 3-propanediol 0.2mol/1) 350 ul T 8 1% #i B
L7z UFBIR A 2705 4 5% — L AI249%, 25019
OREEWR A SEL, 3 REMBUKINE Z25ul A, 2
REABUCRAN (M © =1 16~1:128) %1EHL
L7ze Batka v ba—iuid 8 RV, Mtk & [lfkIC 2
R BOR AT (I3 @ AR =1 16~1:2048) % 1E
B L7ze LLEOEMER, 3 7T A PUEIEERY
AFVyIT7 v 7 AFWI0vol% Z25ul$ D5 L
oo PULAZRREIHTICEML, HIZ—WEEHTE
%, BHHEE L. HEtk, 6450 Loyiiiiiz L
PRI L, WHCRYIZ 8% (M : =116
~1:2048) WL, FHHREZIT- 7,
2) LAsEH#E

Feth<1:16 %EMtE=1:32 Btk=1:64
3) PUEAER

Toxoplasma RHA % ICR~ 7 A 121.0x10°/JL, g
WA L RACZ B2V, R & 4T 5 720 IalIL
L 72J7K1&, Percoll (CEDERLANE) % Jf v N
DI ERE T Y Bxva 720 8K @ Percoll=1: 1 DHAT
g L2500rpm, 2040 L 7ze @Ok, L%
Y B % & 12 pH7.2 PBS (-) (Phosphate Buffered
Saline) fl1z2000rpm, 5%C 2 EkEF%IT-72, ¥k
Hik\# D pH7.2 PBS (<) %Nz UR20P (TOMY)
THEF WA AT o 720 MUAREE RS, AKIR & ol L
B KR-20000T (KUBOTA) TI18000rpm, 604" i £
HOETV, TOLRERZMEE Lz, EAEOMEIS
1A B 45 6 36 B2 §nano drop ND-1000 (Thermo
Fisher Scientific) % M\ 72, SEERIZEART K FEERE)
WICBETAHA FI4 V&l F AT /20 URREG:
G110047)
4) ELISA (Enzyme-Linked Immuno Sorbent

Assay) Fi

LASURM (Bt (BREEAT > < 16) 308k, Bt (Bt
Al = 168%5) 30Mfhk, el (Bl = x 32) 66Hfk,
Ptk (BEHAli = < 64) 210K, Futk (BE4EAf = x 128)
TARAR, B h (BE4EAl = x256) 3Mifk) % #IRL
ELISA CTHRl L7z 2, ML 3 ElE TIT - 720
Negative control (N.C) 212 LA O#EH HERED H,
N o TR A BEAELIHRIRL, &7 L — Tl
UNC#% fi ] L 725 Positive control (P.C) IZIZLA
TR L 22 9URB PRI 2 v 720 B L7z by
75 X< HE %364 ug/ml T, 96XELISA 7L — b
12100 ul/well 250 L 720 201312, 05% 77V 7 —
VT VFe K (Wako) PBS%MIIZ 4 C CT—MuiiE L
72 TV — MO % BRE L7, 0.05%Tween20
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® 1 SEHEHKNTY TS ATHBMRER

-~ HUAH Rt X 32 X 64 x 128 X 256=< £rat (50)
Tt
HT 27 7
154 (79.4%) (20.6%) 0 0 0 34
BARI T 138 18 5 3 1 165
45 (83.6%) (10.9%) (30%) (1.8%) (06%)
TN T 1 0 2 1 2 6
24 (16.7%) (33.3%) (16.7%) (33.3%)
P 7 1
15 (875%) (125%) 0 0 0 8
A% o JERT 31 5 1
15 (83.8%) (135%) (27%) 0 0 37
IRy 35 6 2
35 (81.4%) (140%) (47%) 0 0 43
e LT 68 16 6 1 2 03
14 (731%) (17.2%) (65%) (1.1%) (22%)
PRI UG 50 10
15 (83.3%) (16.7%) 0 0 0 60
R K AT 23 9 2 1 0 35
14 (65.7%) (25.7%) (5.7%) (2.9%)
o 380 72 18 6 5 481
s (79.0%) (15.0%) (37%) (12%) (1.0%)
% Ktk - 3805H  BERmME: © 7288 Bk © 208H
? (79.0%) (15.0%) (6.0%)
(Wako) i®RMPBST2MPEEL, 20% 1 & 71y
m# R

7 PBS (f &/ 71y (DS Pharma Biomedical) :
DW=20ml : 80ml) #200ul/well 320Nz, =i T
27Ty 7 L, —RPUk L L TG & $ifk
FRHGE (4 27 71y 7 :PBS: Tween20=500ul :
9500l : 10ul) TI00f5A M L CT—RPLA % ERL L,
50 ul/well 04 3F L, ST 1R RIS S & 72,
TV — MO T BRE%, P %0.05% Tween20
W IIPBS T 4 1 47 - 72, Anti - Pig IgG Peroxidase
Conjugate (SIGMA) % Pk B T50,00045% (2 A5 B
L, 7L — M50 ul/well ¥ 2505, EilT305
Rt &7z, £ D%, 0.05%Tween20% 1 PBS T ¥k
WAELSEM D K L 2o BB W (3 Y buffer :
o-phenylenediamine (nacalai tegsque) : H,O, (Wako)
=20ml : 0.02g : 8ul) #100ul/well 3249k L, W
A c204 T ROs 24, 2 NH,SO, (Wako) %50 ul/well
3oz, 3% 42 1k L 72 Microplate Reader
Model 550 (Bio-Rad) 490nm CTWOLEZMEL, &
PR & Bk oMEix, 7L — RS #IE
%o 717z,
5) HEatEmT
ELISADRIEWGEIX A IV ) 7 - 75 T AME
WX DAIEZ SRR L, €7 v v OMBIREE R 72,

1) MBI HTAAMG g

£ 1 oM oE &%, 112757 TER
L7z FIZERASIHA D 9 B, LAPURMMi6ARs L E 2 R
L 72 K 132981 (60%) TH o7z SEmEZ R L
7oK, 728 (150%) Tho7z Skt Btk
KOG EHEI018E (21.0%) Th 5. i d @FEIHNE
R % Mt U 7z s 3 R A IR T TH %o WA S
N-fE RN 6 31, PURBPEKIEL 5 3 (833%) T
B o720 MIKENI D T2 H o 72 3B PE%1383.3% & 42k
DEER6.0% (29/481) 12N, FEF I E VL %
RL72e TNH2FDHH 1A, 3EHOHAT KA
A&h, BEHTLAYURMI64ELL LA R L7z T727
RN 15 o BE%RI1397% (9/93) THRARIZ4A:
RO EZ60% (29/481) 1ZHAN, EWBtks 2R
L7z BRI RERTH 1 5 I X5E 01 %2 & o 72U A R
A34.3% (12/35) & AR EERPES21.0% (101/481)
ICHAREWVETH - 72,
2) ELISA & LA MM

ELISA ®MEWOGEE X, LA PUAMG64Rs P A & 42
WIREE (77 F—) L, 2512128k, 25660+
YT NVEHA T BRI o 7 VR E R T -
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55w D 2R
<) Bats
<= x32
<) x64
%128
<@ x256 <

B Y

X1 SEEMEREK Y 7S ATRARERR
* 1 BERRAFIED, 25 : BIHERII83.3% (5/65)
* 2 KERARET, 15 RBEESHIAKRERIIA% (8/205)

N\
121 °
o)
@
0.8

» °
0
]
04 o ®
°
a . g . *
o i
0 .
s ;
o
°
04
$
08
<16 16 32 64 128 256
LA

2 ELISA & LAHADFERAR %
* LATUAE128, 256 DIRIAE D DN & D SIEEBR IO E LR ED SR L 7.
A/ T - JFTAEE, a=0.05(5%)
p=0.65
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722, BUERAES S HURMIEc4AR:  TOMIKT,
Y7y OMBREEZE L7z, HBEREIZ065T,
S5WAIBIAS R S 7z,

V. £ =

RED NF VT T AIED FPNHELEFES %L
HoTETIRVD 00, SN REEHKIIIEFT
ZHE I TBY, BT IO N XV TS
AR, LEBREICBI 2 EREFNFREIROHTTH
WEZEMZEDTWAE T, NI BT B KON
RA I, N DA - 7 B OIERIY 7 B A 28
BRIICBWTAL1I% Y, AF v a - F7HaMIcBT
B IRATIZRI OB S %I BV TL172%, N
£ FEF 274 NRNFAERETIEIDTN05%D
BURTHoEHESNHTWSY, 72, FFV S
T AR BT MR TROL T A D - Va—
PTMOF v Ny BTIE, RLICHRBAEDOED b
FV T APRRERIIEEEZ R T Z LA s
TWwaY, ZhSDHERS, FED XV TFI<
S |3 A AR BRE & AR OFFAE ST R & RAES
HIENTHENS,

AW CIT b 7L HAL SR O PR IR A 31, B
7£6.0%, HEFF1E21.0% TH > 72199044121, S
BIZBUI LK N XY 7T A<k AE%R1351% (A
A WI1992~1993)", FEHILIZ B TI1% (FHAE
#11992~1993) "% L SN TH Y, AWFZEHEED [
BEOEERTH - 72,

19614F, FHAHRET 0K IZ THibh/ b+
V7T X PR A A3 Dye Test (e bR) T
TONTVDLETRIFIFEE IR 2 2 MEETIED D
7%, BptEER43%, EEFE90% TH o727 KWFZED
MATHEZE FFY T A b @®MT G # w7255 >
7 ABERISTH Ho AT, Dye Test & D&M
H—FRPBDTEWZ ETHSNTEBY, Z0—3
F13944% LG SN Tw B, ABFZRIZ504E B Lo
B % 3% CIL N O S EIROPUARAZL 2 S L
£ EDERTH o 7205, BHNBEFROKFIZR >
T, HLAEToTWDLIEMHW L2, ZORRIZ,
FADOFHUEZRLD LD THo 72, 200042 LT
20104E 12 I THAL, 290 HD O EZNGT 5
IZFE o 2R %, 20044E 10101, K4, BETE
A V7V v (HANIR) 235841, 18P LD
BIAMG ENHHY R Ens, HEORGHE
BRI AR SN, FEFIEEIDEBILL
TWwb, 2L T, REBGIEIT—BRAET 5 & EBEsE
Wor b B AN L, BREHEEPELLZ LMD

AWRHED P F VT 5 AR GO 4 L RE K
YE VKT 5 B BRRO T ERIIFEFICH 0L
%o TETWD, ZNIZBMLTHMUERIFMETH -
7oPRENE, HPTNET ORI MR 2 7 OBy k3R 12 4KAF
T2, 2 F3REKIEL Vb 0D, BE#I383.3%
(5/68) &2kl ME=60% (29/481) 1ZH R
FWICHWEER L. ZORELS, BO XV 75
BRI E BV AP BEIOF = A M X BTHY
MED2FOEKIEZ THEITLTNDE I L ERET
5o FAKHILKEET OFKIE 17 CTd BRI %
& 72K R A F5%34.3% (12/35) & &k D21.0%
(101/481) W ZHANEWMETH > 722 & b EwBtERIc
WS LMD D L. TT v 7 ABEMOBEREE
205 TH B %, FERMEE IR L 72 IKORERRIK 2> 550% O
MR CHAS IS N2 L VI WEY L Hb 2 h
5, Sl &) btk - SR o E 7=k 1
BIROPUKMIZE R 2 kbt L TRAT 2 2 202 E N5,
KW OPARINGL, 77 v 7 ABEREE W
720 ¥ SIZELISA % v TAMA : & O KE & iR
LS SICHIB/REZERN L7 2 0 MBFR%120.65
THo7zZ &PV S 7225, ELISA
2B THURMI6445 UL E A S BURPUK IS DS 7T+ —
WEL T mTREEAR <, MR L D b IET
B ENWRESH B, ZOHEIZOWTIE, #Hizl
W IEPUR R OFHI AL TH B LEZ T b,
AWFZETHR & e o 72lF & A DI T, K
FV 7T AIHMNIAE T D - 7225, EHuiiii oK
2 BE T 5 Miak  BETERR S iz FRICE VR
ZARL72HANET O 2 7L, A& E g
ICHRA S 7R EL D D 7 & H S /BB 7 2K it % C
HHMREMENE L, BEMERORERE LTI FY T T
A DORIEFETH LM%, RIEFE 22 REED
F o WHEPBESITREAL TWDAREED V. ZD 72
ORHEMNIEY AN, F—Y X MHERSR, E512iF
EEDVHITLTCVBEEEZOND, 4, HHEERD
BEBB ORI HEATH LN —HTREZ D
El e, HEIET O 2 /505 X9 B/
BB REEZIT> TVRHEERRDLLLAITHN
%o /INBUBREE O KHiE T, fH HiEIIB W T
EHTHEZIEZ TWAEAELH ), fEMHANTH
XV T AREDEYGEAEIE LT B W EMEAURIE
SNb, F72, AFRICHWFEZERKIE, TTICER
ML 7 —IZRBAEFNTRETH Y, TG dE
LTwaHIRIZH 5,

AL, BRI EEZERO N3V 77 A<
HRRBERWAERTH 225, 4 HIIBIT % ERNOFHZERK



80 i N, RE

JRYCRIDIREEL 20, AN PFY T T ARG
T 5 fabiutk 2 B LR 2R L hotes 20X
RBURZ T 2, WAEOMM OB B ok
WCHEEE, F2000ME T 5 X5 10T B
EThb, HEHRDMARIEHENOHYILK%E B 72
O, UK L-BAEFHICED, KEBEGIENO k%
WOLZENEEI NS, 5%I1E, ANCBUITA MRV
T AP RRZRAET 2L L b1, BKEED
RGO HMA 2 EIAT) FETH H.MR T,
EHRENOBEBRFE~OT v r— Mz E_L, &
FHIZBTD N FV TS ABYGED) 27 W1 2§
5 EEHET,

V. B

ARG T LT L 728 o 72 A A R s A A e
OWBD T4, VFVTI A<vdifhkzZ R LTLE
S o7z, WRUERRSER RS BT B - 78 2 0 B W
FEEITHEEH N L E T,

5| PSR
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Seroprevalence survey of Toxoplasma gondii in swine in Northern

Tohoku, Japan

Kanako YAMANOUCHI™', Masahiro KUMAGAI™, Jinichi SASAKI™

and Takashi INABA™

(Received September 30, 2014 ; Accepted December 12, 2014)

Abstract : The rate of Toxoplasma gondii infection in humans is estimated to be more
than 30% worldwide. Most infected adults are asymptomatic, which may be attributed to the
function of the immune system. 7. gondii can be passed through the placenta to the fetus from
women infected during pregnancy, leading to congenital toxoplasmosis, miscarriage, or stillbirth.
The annual number of congenital toxoplasmosis cases in Japan is estimated to be more than
130. The general routes of 7. gondi: transmission to humans are: ingestion of oocysts shed from
the final host (i.e. cats), ingestion of cysts present in the muscle of infected livestock, or vertical
transmission from mother to fetus through the placenta.

Transmission of the pathogen via ingestion of incompletely cooked meat containing these
cysts is of great concern. Hence, this study conducted a survey of the rate of prevalence of
Toxoplasma antibody in pigs raised in Northern Tohoku, Japan. Twenty-nine of 481 (6.0%) pigs
fed in northern Japan were positive for the 7. gondii antibody, implying that 7. gondii-infected
meat is marketed in Japanese supermarkets. Thus, consumers, especially pregnant women,
should be cautious and take necessary precautions to avoid Toxoplasma infection when cooking

and consuming pork.

Keywords : Toxoplasma gondii; Swine; Latex agglutination; Antibody; Congenital toxoplasmosis
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[RZ]

PR L-7 I A X3 7 —EDEIRPIH AR Y v

[i]
AV = N = B - S SR 1|

S /A

L A R /i

= W o\ mY

(201449 H 30 H=2AF, 20144F11 A 12 HZHH)

EE £ OEMPGWT HHMER, ME Y 4 v 20 L CHllEstEe &~ 87 o
fERE A R TWEPEEICE TN TB N EEOAEKDIMEER 2> Tnd, ThKEAEYIXAE
KRMIPW S VXV BHRRTF N E2GARMBEWE AW OS2 L THBD LB L Tn5
EERD, Fx1Z, XA VA (Platichthys stellatus) RFERGHE D S BEPES ORI TH % A
F ) Vit 7 N ERE (MRSA) #13 U & 5 KR 5 MED O L CHimimt %
7~ L-amino acid oxidase (psLAAOL) OAFAEZEBHSMIZL TWh, KREFFE T, KiEFIcE
F N % psLAAOL & FIERISHBN 3 L CHLRITEE 2 /R MR 2 > ¥ 2 b psLAAOL % &k
L, 27402y A@I L TEEZELRTIE2Y oI Lz, £/, WMERZ

HERTH L PO LR 572,

F—7—NRK:JiW, MRSA, X<#F LA, L-TI /Bt X5 —+¥

[. [FL®IC

HAAFUCART 24W1E, MIERe Y A V2T 5
KRG 2 2 T B Y IR, BRI
WG E N D WMER S, MifaEstiese s v 82 Y
SRR R TWEBEFRICEEN TS L) FHEds
Do HTHIKEAYIZAREMIRRE % AL,
K E 2 2 IO 2 L THID S L Twa &
E2 Do

VKRB AR 2 UHIE, 284 23RS §
B 7o DI E B R L E 2 Rz d o BUIT A, &
EBIEFER T ' = TR E AT 9 8 R AT E At
FREFLTBY, THMAEZHER S 5 NI b
LCTW5 T &h b AR OB M2 S R Ege ) A
7 DEWELTH B0 FOORE KRIZH S
& TIA Y & OTEFEN 70 Hifil 2 VT 2 W B 72 B 72
IR, Bk, BHER, MUY Y82 B BT L
W72 E A L Twa,

RKFFETHRHRE LTWAEXTH LA, HKER
MBR AR LAEIZEOMB CHEDLONLTE
D, CORERIZIE, LIRETH 5 RKE T F 7 KW
(Staphylococcus epidermidis), Hith 7 F 7 EE (S.

aureus), ACIRMEESEIRIE (Streptococcus pyogenes),
W9 ¥ 7 ) F (Vibrio parahaemolyticus), I O°FEH
JERDORKNETH B A F ) VI HA T Ko B
(methicillin-resistant S. aureus; MRSA) 2k L CHUH
151 % 7R3 Platichthys stellatus L-amino acid oxidase
1(psLAAOL) % ¥ /87 E A i T 5% LAAOs I,
NEHHE, BABY OB R SO AEE LY,
L-7 I VZBT I /4L % 818 TEA I N 28R
LRFIT & o THEREE - 7R b —2 A - PURG
ARTEERE LTHESTWwa T,

F72, LAAOSIZMAWH» SHFALBHICE S T 4
DEPITE LRSI TE Y, THE TITHUEE AR,
P A OV ZEPET Y PURGYE, PU sk BunYE, A
JAHEIRY o RS HEROBEDR R ERTWVD
D, FOFITOWTIIARLZMH SN TV v, Bk
WV &2, LAAOsi, #MIH (7T 2B - BRYEHH)
XL TREAREZ A LYY, ibEmEERE (ROS) 12X
HAEPIEERM D M S Tw 525, REZLAAOD
MW - 7 4V ZAEEBE L AWETE A A = X A OB
GREHIZIZZE > TV e\,

CNFTOWMET, COXHT VLAWY v 2528
O HE - R, EEERVORFRE;TThRY, Vay

* LELHT R PR e A F e 7t
T036-8564 75 AR ULBAHITH A HT66-1
E-mail : kokasai@hirosaki-u.ac.jp

* 2L TR PR A ER IR S B R A BT R A7 K
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Y 2 FpsLAAOLID A KIS L T b, £2 T,
AMETIERORFLLEEM ) a5 v b
psLAAOLZ F v T U AE W 1t 9 % LB I M A X
7 MV ERHTL 72,

o. 5 &

1) 1> — bR

PSLAAOLBE R T % 38 A L 7z pBluescript I SK
+75 A3 F 10ng, 125units AmpliTaq Gold® DNA
polymerase (Applied Biosystems), 1x PCR Gold
Buffer (Applied Biosystems), 02mM dNTP Mixture
(TaKaRa), 15mM MgCl, (TaKaRa), 05uM forward
primer, 05uM reverse primer, B /K T4 =50ul
AR L 723 %, iCycler (Bio-Rad) (2C95C, 9min,
(95T, 30sec — 55C, 30sec — 72T, 1min) X 35 cycles,
72C, Imin DS % AT o720 Kbtk 1% 7 Ha—
AT CTRSIKE L, NV K34 Z&MR LT o
72PCREWIOOULIZ, FEOT =/ —)V/7auakl
AW EINA Tz, REEZNOF2—T7ICBLT
LY ) — VL EAT o 7o BRI, (R b o XLy
MIZ, WWKI7uL 20 2 THM L7221, 1 x Basal
buffer (TaKaRa), 10units SnaeBI (TaKaRa) % il 2. C
R0 uLICRB L2208 %, 37CT—MA v F
~N— kL7 Fnfg, TE buffer (pHS8.0) Z 512100 uL
EL, SROT= =)/ 7auasVAEREYINZT
wME, FEEPNOFL—-TIIBLTIY ) — Vb
AT o7z, B, R0z L vy M2, BIRK
17ul Z A CTHM L7, 1 x K buffer (TaKaRa),
10units Bln 1 (TaKaRa) Z Mz CT4E20 ul ICFAB L
O %, 37TCT—iAf v F 2= L7z, UBTE,
2% 7 —A5 )V TEKKE L TN B A4 X2 4
2L, Gel extraction Kit (QIAGEN) % J\W\TA ¥ ¥ —
MECH)EZ SV Sl L, elution buffer 20 uL 12T
DNA %% L 72
(2) RIETZAI NOFR

pPIC353¢ 8l 75 A 3 K (Invitrogen)4 uL, 1 X Basal
buffer (TaKaRa), 10units SnaeBI (TaKaRa) % il 2 T
EE20uL ISP L2 R %E, 37CT—MiA ¥ a
~N—h L7 e, TE buffer (pH 80) /12100 uL
EL, FROT7 =/ =/ 70aiRVABEREYINAZT
WME, EEENOFL—-TIIBLTIY ) — Vit
AT o7z, BAWEESG, ROy M2, BRIRK
17uL %N CTHMEL72#, 1 xK buffer (TaKaRa),
10units Bln 1 (TaKaRa) Z Mz CT4wE20 ul ICFHB L
72BURiE %, 37CT—hAf ¥ F 2 X— b L7zo b,
2% 7 AU =7V TELIKE) LTNY B4 X 20

L 721, Gel extraction Kit (QIAGEN) % H\w T3¢
WTI7AIFZ2r VoL, elution buffer 20 ul
IZCDNA Z & L7204~ — MEHTIZ ABI PRISM
3130 Genetic Analyzer (Applied Biosystems) (2 TH
BEIT- 720
(3) Pichia pastoris GS115%k Spheroplasts D{E&
NG UART k= A= 3 Y %IT) 720, Pichia pastoris
GS115% (Invitrogen) @ Spheroplasts Z/E#L 1L 72, P.
pastoris & YPD KK H (1 % Bacto yeast extract,
2 % Bacto tryptone, 2% Glucose) 12T ODgy 0.2~0.3
F CHRE R R L 720 WIH200mL %3m0 L C BiE 2 By
&, WK 16mLIZTEE 2 3iE S ¢ C, HEELLT
FiEEBwie, k%, SED buffer (Invitrogen) M O°
1 M sorbitol 12 THE# L, SCE buffer (Invitrogen) I2
TEHRESE2, ZOBHKIZ Zymolyase (Invitorogen) &
Iz C30C, 10minf#HWHE % 1T\v>, 1M sorbitol &
' CaS (Invitrogen) \2C, BERWEE% 1T 572 P. pastoris
ZWEL, 30minINIC T Y AT+ —AXA—a vk
1T 72
(4) P. pastorisND NSV AT 4—X—=3>
WL 723879 A2 3 FlOng % P. pastoris GS115
# Spheroplasts (Invitrogen) 100 uL (21 2., =i T
10min it #%, fresh PEG/CaT (40% PEG, 10mM Tris,
10mM CaCl,) 1 mL % il 2 T £ it T10min i L 72,
g, LiEE5E4ICkE, SOS medium (1M sorbitol,
0.3X YPD, 10mM CaCl,) 150 uL {2 % X4, =i T
20min JE L 720 F D 1M sorbitol 800 ul i1z,
RDBZEXKFAK (1M sorbitol, 2% dextrose, 1.34% YNB,
4x107° Biotin, 0.005% amino acid, 2 % agar) |7 L —
T4 Y7L, 30CT4~6 HEERL .
(5) psLAAOT RNV BERIAZE
XA VA psLAAOTBIZ TS ZEA LA 5 ) —
WEALEERE (Pichia pastoris) %, BMGY (1% yeast
extract, 2% peptone, 100mM potassium phosphate,
1.34% YNB, 4 x107° Biotin, 1% glycerol, pH6.0) i
fREEHL 1 L2 T28°C, 200rpm, 2 days¥dBEssE L 72,
Z O BMMY (1 % yeast extract, 2% peptone,
100mM potassium phosphate, 1.34% YNB, 4 x107°
Biotin, 1% glycerol, 0.5% methanol, pH6.0) J&ARE:H#b
1L L, iR F <200rpm, 4 H % v 28274
IR T AT o720 ¥ VSN R RBGEX T2 5,
241 & 2 12100% Methanol 2 5 mL M L 720
(6) UaYEF > bpsLAAOT & /NI BDFER
BHHESORE LEP S, 70% k7 ~ E=
7 BIEATIZBWT Y Xy H &L S E, 20mM Tris-
HCI buffer (pH7.0) 2% f# L 72o Ni-NTA agarose
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(QIAGEN) %A 7245 A TIOHERZERIEHEL,
Wash buffer (50mM NaH,PO,, 300mM NaCl, 20mM
Imidazol pH7.0) % 150mL % 7 J A2 2 C ki,
Elutioin buffer (50 mM NaH,PO,, 300mM NacCl,
250mM Imidazol pH7.0) % 10mLINz T 2mL 9 D&
WU, L2y 87 BIEMRSA Z H w72 i
PR RER S T 2 iR L 7o
(1) EEEEER

FReT B BRI (IR BERR), #ife 7 B 3k (NIH]
JC-1), KEw (NIHJ JC-2), MRSA (ER#ERR) %
1 x10° CFU/mL O T ai L7 LBER BN
VF X —T¢28mmDORERF, ¥R HBHE
120N L7ze I E37TC Tl 2L, HEMIE
ORI BIZEL 72,
(8) psLAAO1 & /INUEDiEHE

YU G MR T MRSA B H kW A3Blgg s -4
v 7V % BRALEE (Amicon Ultra-15 MILLIPORE)
2T L7z
(9) SDS-PAGE

HEAE (01% 7R L 7/ =V T V—, 0%
Vb a—V) ISTHRBY U8y HERE L, BRI,
5%V (5% 727UV T3IK/EX, 0125M Tris-
HCI buffer, 05%APS, 01% TEMED, pH6.8), 10%
eV (10% 727VVT7 IR /E A, 0.375M Tris-HCI
buffer, 5% APS, 0.05% TEMED, pHS8.3) IZTSDS-
PAGE #4175 720 ~—% —I&, Precision Plus Protein
Standards All Blue (Bio-Rad) % H\7z, 1 xEAik
) buffer (0.025M Tris-HCI, 0.1% SDS , 0.192M
glycine, pH8.3) % HWT, 200V &®%F T45min EX
KB 2T o 721, 7 V% CBBH (0.25% Coomassie
brilliant blue R-250, 5% Ethanol, 7.5% Acetic acid)
WYtttk it (25% Ethanol, 7.5% Acetic acid)
TR E 4T - 720
(10) Western blot

SDS-PAGE kBt ® 7 v %, x5 buffer (0.025M
Tris, 0.192M glycine, 20% methanol, pH8.3) % W T
100V 2 & T 1 K¢[E], PVDF Membrane (GE health-
care) IZHRG L7z BEHROBEEX 5B AFALAINT /
TBST (0.001M Tris-HCl, 0.0075M NaCl, 0.01%
Tween20, pH75) ICT1WKM7ayF 7L, 5%
A L3V /TBST T300065 127 L 72 Anti-His Anti-
body (GE healthcare) & ZilC 1ML S 72,
S t, ZRAKIZT54, 3MPkd, TBST T 55k
WL7i% 5% AF A 302 /TBST T50000512 A L
72 Anti-mouse IgG, HRP-Linked Whole Ab (GE health-
care) CTEILT 1R IS 872, KISk, FREKIC

T 5min, 3MEIPEH, TBST TH ki L 7% ECL
plus Western blotting Detection Reagents (GE health-
care) &t &4, ChemiDoc XPS TK046 (Bio-Rad)
W2TH Y82 DNy Fa L7z,
(11) psLAAOTEERIE

BCA Protein Assay Kit (Thermo SCIENTIFIC) ®
TRV, EERAHCRY 2 R L 72, Work-
ing Reagent A 2mL 7 & O |2 Working Reagent B
AOuLEREAL, 9674 707 L — MIARL 7
i ES IV EZFENEFN2DuL, B L 72 Working
Reagent % 200 UL L€, 37C, 3054 ¥ F =2 X—
M%, 570nm O % L7z,
(12) MS/MS Spectrometry
1) FYVYW7a 77 —EHt

TN TN EHmm BRI PL, 15mLFa2—
FIZ ANz, 50% 7 £ k= kUL /100mM NH,HCO,
ImL &2 EiICT2005RE H %, YVEEZELThL
H%#C, 100mM NH,HCO; 1mL %z 20504 & 9
BINVERLTCLEEZE T, ZOBEL 2D &
L7, 100% 7+t b= KV )L % 100ul 2 T 104
e D Lize LiFEEBRELEL, WIEZES (Thermo Sci-
entific SPD1010/2010) (2 CTH > TV D 2 1T > 720
W OH 712 10mM DTT/100mM NH,HCO,
100uL# Mz 56C, 6054 ~F 2 X—M%, Li5ZEk
%L, 55mMIAA (3—F7+ b7 3 F) 100ul %l
245 L CTHEIRICTIRE 95 L7z TR, pH8S
WETHHI EEY MY AMTHERZ EFEZBREL
720 100mM NH,HCO, 100 uL % Nz E i T 1553
L9, EEEBREL, 100% 7+ =K1Y IL100uLl
EMZFERICTIaERE 9 %, LiFEzREL7
WL IS T PV Rtk M) 7Y VBT
(25ng/ul) 10uL 2z, K ETI0ZME#, 50mM
NHHCO; % 7 VAR B R 2, 37C, 12K/ A >~
FaN—hL7o £ VFa_— P MRIIKEICEE, X
xS, RiEEHILWF2—7I2BL, 7
{220mM NH,HCO; 100 uL % il 2 S i CT15504k & 9
%, LEZEREDF 2 —TITB Lz, WML
45C, 180427, il % 10uL LT IZigfi L 727 = —
TU201% ¥, 2% 7T h=bVIVEMZTHEHEL,
BaaMaEsT) FTA4TITTERL TRAEL 720
2) MS/MSHIZEH Y > 7 v O

PRAFL Tz 7 a7 7 — B v 7V ERIC 1~
5%TFA (M) 74 o) 24 1/10& M2 T TFA
AR EZ01~05% & L7ze ¥4 7 0¥ Ry M 10Ul
124 b Zip Tip 06uL C,s (Millipore) ZffiF, 100%
TEr= MU LVEREIERY T4 27 LML L, Zip
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SDS-PAGE WB (anti-His Ab)

psLAAO1®D SDS-PAGE, 7T AR&>70Ov N, MEEMAR

> EF > hpsLAAO1 D SDS-PAGE (a) % 5 UZ Anti-His ik
ZRWETIZAA>70Ov b (b), YaAYESF bpsLAAOTDHEE

HEHER C ZRRT KNUHKE (o), ®B&T KUHKE (d), MRSA (e).

Tip DBHIG % BT L 720 01%TFAZ YRy 7 1
VT LUTPEALL, ¥y VB Ry 54 v
7L CHIBICHRAE S 72, 01%TFA Z 0 & Xy
FA4 7 LUTHRE ER PRV L 720 nano-LC (KYA)

WCCHEHBEER D EFF v €5 —12RE - I L,
Triple TOF 5600 & 547 > A 7 2 (AB Sciex) T
M L7z

(13) @ELKREEZRE

0-7z=VL Y732 (OPD) &RV FFT 5 —¥
(POD) % 5:1 CTHRAE L7 GRHIRE © OPD=500ug/
mL, POD =1U/mL) #iiik#E 120, 2 x LB100 uL,
LK R ORMBCRYZNZN8BuUL 296X~ A 7 1
ZL— MIIA T450nm IS TR Z M L, i
AR U720 #iV T psLAAOL OFIEEEADY Sug/mL &
%% X 9 psLAAOL, LB, RWZAEM K% 1.5mLF 2 —
TNz 7z 37CA Y F2xX—=1FF20, 05 1, 3,
5, 7, 18EMTENENMILL, MHHEIEI2UL &
HTNIuLE YA 7 a7 L — MIINZ450nm (2
TWOGEEZBE L, AHRIIA DAER L 72z b
LIZpsLAAO 1 ol bR AR A2 HI L 72,

F 72, KIEW, #th7 N ERE I 1 x10° CFU/mL
DOWWERBL, BHRENS5ug/mLE% D LHI
psLAAO 1 #RE L7200 TNE3ITCA v Fax— ik
0, 05 1, 3, 5, 7, 18kf<cExhZFNMILL,
MeagEl2uL & 7 v188uL v A 707 L — |
WM 2450 nm (2 THOGEE 2% L, BEisr o &9
¥ INIIBIT B psLAAOL D BRI K 3E e A B % S
L7
(1) HEBERMEIC KD psLAAOT DIEERADR

L

LBE 50 mL A R B 1A & #6071 77 BRI O [ 55 284K

BENEFNS00uLINZ, 37CT2~4KA ¥ F 2 X—

M, 50mLF 2 — 7YX L C2,000 X G, 10557 Ly
%L CTle XL v MIZPBS (pH74) #4mLn
Z, EBMLZ, 2hZ15mLF 2 —7121mL$
DEL, 5000% G, 54EOL RIS RIEERET, 2H
Ve 2475 720 XL v MZ200uL D PBS (pH74) %
MATE R L7 HW 2ARKT2%295C, 10502k
L TRz b3, KETEHRL, 5000 G, 54
A, FEZIET, 2 21220mM Tris-HCl (pH
70) THMNL 7212 ug/mL @ psLAAOL %200 uL 200
ZATELKEML, 4TCTE37TCTIRBRIDES 2, X
5%, 5000% G, 57 @ LEITo 72EIC REX B L
THIOF 2 =712 L, #IZ15000rpm, 5 7m0 %
W RFEREINL 72, Sh# 1 x10° CFU/mL © MRSA
FERFMICIBUL T 774 L, 37C, 16KEHIA ¥ F =
N—F L7

m# =R

1) Vary¥+ b psLAAOL DB TG

pPIC35/psLAAOI vector % EEHIRIZ LT P. pastoris
GSIISHRN T Y A7 =7 + L7zo AHFIHER 2 12 CRE
B0 A~psLAAOIBIR TR G A S, A Y /) —
VERINT I LTy U EREBRFERIT -7, b
HICHW L7728 v o387 B LB %, CE Kl His
Tag# WA SR TVDEIENL =Y VA T AITH
% 1o 72, SDS-PAGE 7 & UNIZ Western blot (2
THY R LT ZORSE, #52kDa @ His
Taghli & psLAAOLY ¥ 3 7 B HEFR S, TR
IR, T N BRI, MRSA ISR L CHURIEME
WD BNz (Fig. 1)o L 72psLAAOLY ¥ /82
BRI ELEILY293435ugs, I E TBlik
IAX LT T T4 —H T AR RGP X B Y
H(264ug/L) B LT, MISHOEIUIED) L7,
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Table 1 LBiEH#ZA 5 OICHIEIEERRPICARM L 72 psLAAO1 OBRRIKRELE

hours LB + psLAAO1L

E. coli + psLAAO1

S. aureus + psLAAO1

(mM) (m M) (mM)
Oh 0.18 0.72 0.70
0.5h 1.45 1.87 1.88
e wwwm
3h 2.36 0.46 0.49
5h 0.46 0.16 0.21
7h 0.16 N.D. 0.15
18h 0.14 N.D. 0.13

N.D. : not detected

F72, XY — VEALEERICTAER L 72 psLAAOL %
M) Ty AR, B R TEE I T MS/MS ##T &
TolzkiR, BICEMET T = RX—=RAIZEH LTS
L-amino acid oxidase [Platichthys stellatus] (Gene-
Bank: BAI66016) @ 7 3 / FEHEL %1 £59.4% @ B #
IN—FT—H AR LT
2) Jares b psLAAOLDBELK At
5ug/mL @ psLAAOLZ RN L 7z LBE; 13, K
Witk 72 & NS 7 N7 3RE 2 5528 L 7 R o iR
{bkF=m2PE L7z (Table 1)o KWz & I H
7R BRI TR FEFREE O @R LK R A DR S LA
BLRAEZRO LNl E2, WHE DS V¥ 2
N— b BGR 1 RR CaE ER LK 3 A = AR KR
26mM & 72 o720 E 512, psLAAOL ZihnL 7241
Wik EE L & LBEE LiF oMM bk FE R % LIk L 72
LA, MWERE LG CHEBILKEZEROMD )RR
WZ EPTRE NI,
3) Vary¥J) ¥ hpsLAAOLIZ X A RADTEREZAL
psLAAOLIERIN B & ORI O REREIY 22 KI5 W O
TEREBIE: 21T o 720 PR & U CBEBRLK R B CaLs
L7z KGR ORZEALIZOWT L IE L 72, Z DR R,
psLAAOLIEFIM A H T, 0~8EFMITIXH -7z
FEREELIIR SN h o 7205, 10KERFER TARIC
B L7z (Fig. 2)o —7, 1.0mM O@ERLKERMD
KBTI, 2IFECHRAOMEDE X, 4-3KFH
TIIEEREE A S N, 102 1T IE B C & 9 OY
EoTEFRICESTWLZED NS (Fig. 3).
72, psLAAO1(125pug/mL) iRINO KR TIlX, 2 K
B CHRARDMENE L TWBEDS, 6-8 Rl TR
AR S, 1085 B Tl psLAAOLIEGR I AN B IF) &k
- LT b 2 ERHLNE R 572 (Fig 4),
4) FIEHRYE I L % psLAAOLIDOPLHEIEH~ D2
KIGH 72 & N H D 7 B 7 3R % 95°C ThnEsl L

72AET & BB LT WA EE AR psLAAOL %
ML, 4CXUE37C T 1R RS S/l L7z
FiER, Ry Fy—T¢28mmDREMIF721 x10°
CFU/mL @ MRSA ZERPHUZI8 UL 777 4 L 16I¢[H]
Fiag L7z, ZofER, KIWOAR L psLAAOLZ iR
A LATHIEL 72 135 THE BHIL M AHERE S 7z b,
KW O LR & psLAAOLZ37CAHLEE L 72 LiE Cld
MBI h o7 (Fig. 5. F72, W&
psLAAOIZRALTATCTRIL 72 OTHER SR
72PHIEHE, S8 & psLAAOIZRA L2 @ & ik
LTRRNEWTEDVPHLNE 572, —T, HT
P BRI Cld A - SEW & A L7z psLAAOL%E 4 C i
37TCTHH L 7273 OV U S FIEM 2B s 7z
A, AW L psLAAOLZ RA L7z d 0T Mk 28
INEVT ENRW SRR o T KGR S T
F 7 BRI % 95°C CTHNZILEL L 723018 & IR A L 29T
BN HIEMHEWTNOABREORE S TH 72,

V. & &8

IhFEFTHnYaryE¥F v b psLAAOUK#EIX, &
& 3% % 70% BaRIBRER 7 o & = v A2 TN 1Bk
r7ua<x 27574 —ENi-NTA agarose 2L THED,
BEOHN T LB ERL 2 & TIUED264ug/L
AR, BHEEEOWTRIIOMBTELNLTVWS 2
EVEZ LN, £2T, REEITHIIEELTE I
AP OYEEICNY MA T, I E TORFBRYT,
Bkza< 7574 =55 ME L TEBS AR
Motzy VTR, BANEBTT 4 VY —ITHE L
2y YN HIZ X o TNEPRNEEZ HENE T D
5, WM HBICHEBENINTA agarose 1 5 A THE# %
115720 ZOFER, psLAAOIDIE IZBiK” v~ b
TIT4—=NT LB LIHEE R L TR
ML LI L7 (Fig. Do B L27 V%
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Figure 2 psLAAO1IEAMLIEKIGE DR REERER

PSLAAO 1 JEALERIGE OMEFRISRMEEEIS .  OFFfE (A), 28 (B), 4%F
f& (C), 68¥M (D), 8% (E), 1085 (F).
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Figure 3 BER{LKFRMIEARGE DI EEHR

1.0mM DBER{LKSE THIE U e KIBE OB IRMRERS . OfFfE (A),
2u%fE (B), 48 (C), 685/ (D), 8&¥f (E), 1085 (F).

b

\// /L ,‘

Figure 4 psLAAO1MIBABE DR EER

12.5ug/mL D psLAAOT1 THIE L 7= XK IZE OHREFAIBAMERER SR . OBFfE
(A), 285 (B), 485 (C), 68¥fE (D), 88FfE (E), 1085 (F).

HiZIhEFETL) QHEGEED® L, SHMED
psLAAOL% ¥ 28 7 FRBEUE I L2 vz b, T2,
BOoNTy VST AER Y DB ERHMI TR L7z
LA, #60% DELE S /N —ZTpsLAAOID T X/
MRIECH) & — 2R L2 Ens, WA EREEL2Y 2
YEF Y MROEESHR TV S Z E DR S,

Wiz, Va ¥+ v psLAAOL(5ug/mL) %%

MUz RKEBEZ O I HEA T N 3RE o8 g
T, EEBbkEEARTHELZEZA, EHELOW
b BIE 1 FEH CTRI26mM OB KR FE %2 EEL T
BT EDNWSMNER ST (Table 1)o BERILAZE L,
W7 N ERE, KBEE $120.63mM OMEE TRE
FHIET 2 2 EDHERTETWLI EDD (RFEFH),
psLAAOIZS ML K EZEZEAET L OTHNIE, &H
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E.coli S.aureus ",
‘Heat - + o Doy 2 s N

-4°C

3rc

MRSA plate .*

Figure 5 #IEBEEDEICZLD psLAAOT DIBEERANDIE
1x10° CFU/mL ® MRSAEXFIRIC K ZHE (HMIE) & psLAAOTD
BALFZEZRAVWEREEMERER Heat (—): JEMEBLIE, Heat (+H):
O5C THIE Z MEMNIE, psLAAO EHIEE DRIGEE (4°C or 37C/ 18

89

) ZRABICRT.

SOMBICH LTHIBIEEEZ AT I e PRI
5o L2L, #f7 KR Tl psLAAOLI DR D
063ug/mLTHBZHIET A0 L, KEE T
>10ug/mLCTH HIERIRS W EXHL N E o
TWb, TNHORENS, psLAAOLIZ KW OR;
# RGP T, MR LKEEZEETLZICHOEDLLT, K
Bt L CHRER 2R E Ve v ZEDF X 5o
F 72, psLAAOLLE L 72 KB IC O W TH RO
REBRE2To72 25, 10mMOBIEEIZMHET % H
ALK F 2N A % & M BERE 2 ASHE S IR S
(Fig. 3)o L2°L, MEEOBBRILKEZEET S
psLAAOL % INZ THIICE ST, M BErE &R H
EAHNLA, LOTRHOREEE & b IZHREBEDTEL
ENHFHETLIENHLNE o7 (Fig. 4).
51T, KW OER & psLAAOL % 37C TRLHL§
52 ETHEIENR bR D Z PSS e o728
(Fig. 5), psLAAOL% > /827 B35 % S g\ AET
5 EDHERENT WD (kFEFHR)o LAAOsIZL-7 3
JBEBRT I LY 5l CHEBILKEEEET S,
BRI HARICEIEA D MW CEREA 4 v &
LT Fax o v VA NVIEbL, e Kafxy
NI I ANVIIDNAR Y v 8 7 8 2 BEE L C iRk
ZHERITIEPMONT WS, LA L, psLAAOL
TEBRALKREZEET IO DS, KRB L
THRMTEHZ5 &R X 2w &9 5, psLAAOLD
BRIy 7T VB RBRIEHT 52 8T, KW
ANTOE FaxF I g DA VBREICEH L AA R
TV —MDREEEINL I ENHERSINL, T2, REE

BRI 7V & Tk v R BRSMCHER L, v
5 TV IEEAER IR RIS B L v ) WA
HHTENSDY BHKNID TV FFF AN
FHABREL TwE I TFHINDDS, AWEICE
WTZFDHEBHICIE R > Tz,

MBI, ThFECTHE DD HLAAOE, HIEOA
5T MUEREY A LA (HIV) RF v Z#:THl
SNBEFY T4 IVA (DENV) (26 LTH ™7 A VA
EHEETH I ERHRELD ShTVWBE I ERD,
pSLAAOLIZ & [AAED 7 A b A e B Rl ) 2 4 5 14
XD, WHEWERY 22 ¥F >~ FpsLAAOL ¥ ¥ 282
BOBMBERIIEDLTVWDEZ EDS, KHY ~
N EDOFHNA T RIREAN OIS N8 5 T 7 5 1
FROFBESFEING,
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Selective antibacterial spectrum of fish epidermal

mucus L-amino acid oxidase.
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Abstract : The mucus layer covering the body surface of many animal species plays a defensive
role as both a physical and chemical barrier against pathogenic bacterial and viral infection. The
mucus components are reported to vary widely and to have a number of biological functions
for host defense. Fish also produce such mucus substances for defense, as their environment
is rich in microorganisms. Skin and gill mucus secretions of fish are known to contain many
substances that are active against bacteria and viruses, including peptides, proteins, lysozymes,
lectins and proteases. These also play an important role in innate immunity.

Recently, we found a bioactive protein in the mucus layer of the flounder Platichthys
stellatus, which showed antibacterial activity against Staphylococcus epidermidis, S. aureus and
methicillin-resistant S. aureus (MRSA). In this study, we succeed expression of antibacterial
protein psLAAQOL1 as secretory bioactive recombinant protein in the methylotropic yeast Pichia
pastoris. The recombinant psLAAO1 inhibited the bacterial growth as well as native psLAAO1-
containing mucus. Especially, Staphylococci were strongly suppressed showing the highest
effect in other species and strains. The growth of S. aureus was completely inhibited in the
presence of recombinant psLAAOI, but psLAAOIl-treated E. coli was not inhibited.
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Abstract

Human skin fibroblasts were cultured with 0.1% salmon cartilage proteoglycans (PGs) for 3 days.

The conditioned media were recovered and analyzed for matrix metalloproteinase activity

using gelatin- and casein-zymography. mRNA expression of matrix metalloproteinases (MMPs)

and hyaluronan synthases (HASs) were analyzed by reverse transcription-polymerase chain

reaction. PG stimulated the activity, and increased mRNA expression, of MMP-1 and MMP-

3. In addition, PG stimulated HASZ expression, and an increase in the amount of hyaluronan

in the culture medium was observed by using a particle-exclusion test and incorporation of

[*Hlglucosamine into hyaluronan. Furthermore, whereas protease-free chondroitinase ABC-
digested PG stimulated expression of MMP-1, MMP-3, and HASZ, actinase-digested PG did not.
Anti-EGF-receptor antibody inhibited the PG-induced increase in activity and expression of
MMP-1 and MMP-3. A three-dimensional cell culture in collagen gel that contained PG showed

increased cell viability compared to a recombinant EGF collagen gel that contained EGF,

probably because of the ability of PG to remain in the collagen gel for longer. Our results

suggest that PG could be a useful tool in tissue engineering or tissue regeneration technology.

Keywords : proteoglycan (PG), epidermal growth factor (EGF), salmon, matrix metalloproteinase

(MMP), hyaluronan synthase (HAS)

I. INTRODUCTION

Epidermal growth factor (EGF), a single polypep-
tide chain consisting of 53 amino acids that has a
molecular mass of 6045 1), promotes cell proliferation
and differentiation via its receptors on the cell surface?.
Epidermal cells and various other cell types such as
human skin fibroblasts express EGF receptors 3). EGF
increases the proliferating rate of the cells ¥ and the

activity of matrix metalloproteinases (MMPs) 3’, and
it stimulates the production of hyaluronan in human
skin fibroblasts ©’.

Proteoglycans (PGs), glycoconjugates that have
glycosaminoglycan chains such as chondroitin sulfates
covalently linked to their core proteins, are one of the
major components of the extracellular matrix 7- 8.
Aggrecan is a typical large proteoglycan (PG) found
in cartilage tissue that comprises chondroitin sulfate
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and keratan sulfate in glycosaminoglycan chains?’.
Its core protein bears an EGF-like domain in the
C-terminal region and forms large PG aggregates
with hyaluronan via hyaluronan binding domains in
the N-terminal region, link proteins, and lectin
domains in the C-terminal region 2. For purification
of the PGs, various protease inhibitors and protein-
denaturing reagents such as guanidine-HCI and urea
must be used 3. In addition, purification of large
PG preparations can be difficult because the process
takes considerable time with steps that include
column chromatography and ultracentrifugation.
Therefore, using PGs as reagents or materials for
tissue engineering or related experiments remains a
challenge.

In 2001, Majima et al. reported a method for
purification of PG from salmon nasal cartilage by
using combination of acetic acid-extraction and
ethanol-precipitation . This method made it easy
and safe to prepare a bulk preparation of PG from
salmon cartilage. However, except for molecular
weight and the composition of glycosaminoglycans,
the characteristics of the proteoglycans obtained by
using this method has remained unclear at that time.
If an EGF-like domain was present in the core protein
of this PG, similar to aggrecan derived from bovine
cartilage, it could represents a useful tool as EGF
involved in tissue retarding. Recently, salmon PG is
identified as aggrecan and, except for keratin sulfate
domain, function domains including EGF-like domain
are same as mammalian aggrecan 9.

In this study, we demonstrated EGF-like activity
in salmon cartilage PG by investigating their effects
on proliferation rate, and expression of matrix
metalloproteinase (MMP)-1, MMP-3, and hyaluronan
synthase (HAS)-2. Additionally, we evaluated the
possible EGF-related benefits of the PG by using cell
cultures in collagen gel as a tissue-retarding type
EGF.

II. MATERIALS AND METHODS

Cell Culture

Human skin fibroblasts were cultured in
Eagle’'s minimum essential medium (MEM; IWAKI,
Funabashi, Japan) containing 10% fetal bovine serum
(FBS; Biofluid, Rockville, MD, USA), 1% penicillin-

streptomycin (GIBCO, Gland Island, NY, USA), and 1%
fungizone (GIBCO) at 37°C in 5% CO,, as previously
described!”. Cells at confluency were washed with
Dulbecco’s calcium- and magnesium-free phosphate-
buffered saline (CMF-PBS, GIBCO) and cultured for
3 days in MEM containing 2% FBS with 1.0 ug/mL
salmon cartilage PG (Kakuhiro, Hirosaki, Japan), 10
ng/mL EGF, and/or 3ug/mL mouse monoclonal
antibody against human EGF receptor (Upstate, Lake
Placid, NY, USA) independently or in combination.
The number of cells was counted by using the trypan
blue exclusion test.

Zymography

Zymography was performed on sodium dodecyl
sulfate (SDS)-polyacrylamide gels (10% acrylamide,
0.lcm X 65cm X 9.0cm) containing 0.1% gelatin- or
casein'®. An aliquot of conditioned medium of cultured
cells was loaded and electrophoresed for 2 h at 15
mA/gel. The proteins on the gel were renatured by
shaking gently in 50mM Tris-HCl buffer (pH 7.5)
containing 0.1 M NaCl and 2.5% Triton X-100 for 1.5h
at room temperature. The gel was then incubated in
50 mM Tris-HCI buffer (pH 7.5) containing 0.1 M NaCl
and 10 mM CaCl, at 37°C for 18h. Following incuba-
tion, the gels were stained with Coomassie Brilliant
Blue R-250 and destained in a solution containing 25%
ethanol, 8% acetic acid, and 67% H,0.

Reverse transcription-polymerase chain reaction
(RT-PCR)

Cell layers were washed with PBS and harvested
with 0.25% trypsin. Total RNA was collected from
the cells using an RNeasy Mini Kit (QIAGEN Science,
Germantown, MD, USA). An Omniscript Reverse
Transcription Kit (QTAGEN) was used to reverse
transcribe 1.0ug of total RNA, which was used for
c¢DNA synthesis using an oligo (dT) s primer (Promega,
Madison, WI, USA). The cDNA corresponding to
MMP-1, MMP-2, MMP-3, HAS1, HASZ2, HAS3, and
GAPDH were amplified by PCR (iCycler, BioRad,
Hercules, CA, USA). Amplification was carried out
in a 50 uL total reaction volume containing 10 X PCR
buffer, 5 X Q solution, dNTP mixture, ImM 5" and
3" sequence specific oligonucleotide primers, and
HotStarTag DNA polymerase (QIAGEN)'Y. The
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PCR primers used were as follows: MMP-1 (sense,
5-CACAGCTTTCCTCCACTGCTGCTGC-3; antisense,
5-GGCATGGTCCACATCTGCTCTTGGC-3);
MMP-2 (sense, 5-ATGGCAAGGAGTACAACAGC-3;
antisense, 5-GCTGGTGCAGCTCTCATATT-3)*;
MMP-3 (sense, 5-ATGAAGAGTCTTCCAATCCTA
CTGT-3; antisense, 5-CATTATATCAGCCTCTCC
TTCATAC-3)* ; HASI (sense, 5-GTGAGTGGCTG
TACAACGCG-3; antisense, 5-AGAGGGACGTAGT
TAGCGG C-3)*; HASZ2 (sense, 5-TGGCATCACAC
CTCATCATC-3; antisense, 5-ACCAATTGCGTTA
CGTGTTG-3)?; HAS3 (sense, 5-TTGGCTGTGTGC
AGTGTATTAGT-3; antisense, 5-GGTCTCTGTGA
GGCACTTGG-3)*; GAPDH (sense, 5-CCACCCAT
GGCAAATTCCATGGCA-3; antisense, 5-TCTAGA
CGGCAGGTCAGGTCCACC-3)". PCR conditions
included 25 cycles for MMP-1, MMP-2, and GAPDH,
and 30 cycles for MMP-3, at 94°C for denaturing
(60s), 54°C for annealing (60s), and 72°C for extension
(60s). Conditions for HASI, HAS2, and HAS3
included 35 cycles at 94°C for denaturing (60s), 61°C
for annealing (60s), and 72°C for extension (60s).
Each final extension step consisted of incubation at
72°C for 10min. Amplified products were separated
by agarose gel electrophoresis and were identified
by ethidium bromide staining.

Visualization of Hyaluronan-containing Cell Coats
Surrounding Fibroblasts

Hyaluronan-containing cell coats were visualized
according to the methods of Underhill and Toole®'.
Briefly, cells were seeded into 35 mm plastic dishes
at a concentration of 3.0 X 10* cells/mL and left
overnight. Subsequently, the original media were
replaced with media containing salmon cartilage
PG (1.0mg/mL) and samples were cultured for 3
days. The medium was then removed, the cell layer
washed twice with CMF-PBS, and 1 mL of CMF-PBS
containing bovine serum albumin (Img/mL) was
added to the culture in the presence or absence of
Streptomyces hyaluronidase?” (2units/mL) before
the cells were incubated for an additional 30min at
37°C. The medium was again removed, and 1mL
of formalin-fixed horse blood cells (2 x 107 cells/mL)
was added. The samples were placed on a microscope
stage and left undisturbed for 10 min to allow the red

blood cells to settle.

Determination of Hyaluronan

Human skin fibroblasts were cultured with various
concentrations of salmon cartilage PG in the presence
of 5uCi/mL of [*Hlglucosamine (specific radioactivity
40 Ci/mmol, ICR Radiochemicals, Irvine, CA, USA)
for 3 days. The medium was collected and digested
with 0.1% actinase E (Kaken Seiyaku, Tokyo, Japan)
at 45°C for 3h. The resulting medium was mixed
with a one-fifth volume of 50% trichloroacetic acid,
before the mixture was cooled and centrifuged. Four
volumes of ethanol saturated with NaCl were added
to the supernatant, and the glycoconjugate fraction
was collected by centrifugation. This fraction was
washed twice with 80% ethanol, dissolved in 50mM
sodium acetate buffer (pH 5.0), and then incubated
with Streptomyces hyaluronidase (5 TRU)? at 37°C
for 18 h. Four volumes of ethanol saturated with NaCl
were added to the reaction mixture, and this mixture
was cooled and centrifuged. The radioactivity of
supernatants was measured and defined based on the
amount of hyaluronan.

Preparation of core protein fraction and glycos-
aminoglycan fraction from salmon cartilage PG

Salmon cartilage PG was incubated with 0.4 units
of chondroitinase ABC protease free (Proteus vulgaris,
Seikagaku, Tokyo, Japan)® in 50mM Tris-HCI buffer
(pH 8.0) at 37°C for 1h. Digest was used as the core
protein fraction of the PG. Glycosaminoglycan fraction
of the PG was prepared by incubation of the PG with
0.1% actinase at 45°C overnight in 50mM Tris-HCl
buffer containing 10mM CaCl, (pH 8.0). The resulting
mixture was treated with trichloroacetic acid, as
described above, and centrifuged. The supernatant
was collected, adjusted pH to 8.0 with 0.1 N NaOH,
and used as the glycosaminoglycan fraction.

Cell culture in collagen gel

Three-dimensional cell culture was performed
using Cellmatrix Type I-A (Nitta Gelatin Inc., Osaka,
Japan) according to the manufacturer’s instructions.
Collagen gels containing salmon cartilage PG (5.0 mg/
mL) or recombinant human EGF (Invitrogen Japan,
Tokyo, Japan) were added to a 24-well culture plate
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Cell number x 10*cells/ml

Day

Fig. 1 Effect of PG on cell proliferation.

Human skin fibroblasts were cultured in the presence
or absence of PG (1mg/mL). The number of cells was
counted every 2 d. Each plot is expressed as the mean +
S.D. of triplicate experiments. o, in the absence of PG; e,
in the presence of PG.

(1.0mL per well) and incubated at 37°C for 30min.
Fibroblast cell suspension (ImL; 1.0 x 10° cells/
mL) was added to the solidified gel, and the cells
were cultured at 37°C in 5% CO,. The conditioned
media were recovered every 24h. Chondroitinase
ABC protease free (04 units) and 50 mM Tris-HCI
buffer (pH 80) were added to the media derived
from the cell culture in PG gel, and the mixture was
incubated at 37°C for 3 h (the media derived from the
cell culture in EGF gel did not undergo this specific
procedure). Next, 2.5 volumes of ethanol were added
to the mixture and it was chilled for 1 h at —20°C
(this process was followed for both media). After
centrifugation, the pellets were recovered and used
for western blotting. In additional experiments, cells
were cultured in collagen gels that contained salmon
cartilage PG (1.0mg/mL) or recombinant EGF (10
ng/mL). After a 72 h-cultivation, the medium was
replaced with fresh MEM. The cells were cultured
for a further 7 days and observed under a phase-

contrast microscope‘

Western Blotting

SDS-polyacrylamide gel electrophoresis was
performed on a gradient acrylamide gel (5-20%
acrylamide). After electrophoresis, the proteins in the

Fig. 2 Effect of PG on MMP activity.

Human skin fibroblasts were cultured in the absence (lane
1) or presence (lane 2) of PG (1mg/mL) for 3 days, and
activity of MMPs in the conditioned medium was analyzed
by using gelatin- (A) and casein- (B) zymography.

gel were transferred to a nitrocellulose membrane
(Hybond-ECL, 7 x 8cm, Amersham Biosciences, Little
Chalfont, UK) by using a semi-dry blotter (AE-6677S;
ATTO, Tokyo, Japan)?®. Full-range Rainbow™ mo-
lecular weight markers (Amersham) were used to
differentiate the molecular weights of proteins.

III. RESULTS

Effect of salmon cartilage PG on cell proliferation

Cells were cultured in the presence or absence
of PG (1.0mg/mL) and counted every 2 days until
8-days after seeding. We found that the proliferation
rate of the cells cultured in the presence of PG was
substantially higher than that of cells cultured in the
absence of PG (Fig. 1).

Effect of salmon cartilage PG on MMP activity
Cells were cultured for 3 days in the presence
or absence of PG (1 mg/mL), and MMP activity was
examined. In gelatin zymography, a gelatinolytic
band with a molecular weight of 67 k was observed,
and PG did not affect the strength of this band
(Fig. 2A). Conversely, in casein zymography, cells
cultured in the absence of PG produced weak bands
with molecular weights of 45 k and 47 k, and the
presence of PG in the medium significantly increased
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Fig. 3 Effect of PG on expression of MMP and HAS.

Human skin fibroblasts were cultured in the absence (lane 1) or presence (lane 2) of
PG (1 mg/mL) for 3 days. RT-PCR was performed using total RNA extracted from
each cell culture to detect the expression level of MMP-1, -2, -3 (A), and HAS1, 2, 3 (B).

MMP-1
MMP-3
HAS2

GAPDH

Fig. 4 Effects of core protein and glycosaminoglycan fractions
from PG on the expression of MMPs and HASZ.

Human skin fibroblasts were cultured in the presence of core protein fraction or
glycosaminoglycan fraction for 3 days. RT-PCR was performed using total RNA
extracted from each cell culture to detect the expression level of MMP-1, -3, and HAS2,
including samples prepared in the absence and presence of PG. Lane 1, cultured
in the absence of PG; lane 2, cultured in the presence of PG; lane 3, cultured in the
presence of core protein fraction of PG; cultured in the presence of glycosaminoglycan

97

fraction of PG.

the strength of the bands (Fig. 2B).

Effect of salmon cartilage PG on expression of
MMPs and HASs

An apparent increase in expression of MMP-1
and MMP-3, but not MMP-2, was observed in cells
that were cultured in the presence of PG (Fig. 3A).
A significant increase in expression of HASZ, but
not HASI or HAS3, was observed where PG was
present (Fig. 3B). Using RT-PCR, we also examined
expression of MMP-1, MMP-3, and HASZ in cells
cultured in the presence of the core protein and
glycosaminoglycan fractions prepared with or
without PG. The glycosaminoglycan fraction did not
affect expression of these proteins, with expression

identical to that observed in cells cultured in the
absence of PG (Fig. 4, lanes 1 & 4). Conversely, the
core protein fraction increased expression of these
proteins to level observed in the presence of PG (Fig.
4, lanes 2 & 3).

Effect of PG on the synthesis of hyaluronan
Because we observed HASZ expression, we
examined the effect of PG on hyaluronan production
by using a particle exclusion test and the incor-
poration of [PHlglucosamine into hyaluronan. As
shown in Fig. 5A, the area of the pericellular coats
apparently increased in the presence of PG. This
area was completely abolished by Streptomyces
hyaluronidase treatment, suggesting that the area
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3H radioactivity (x10™* dpm)
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0 025 050 075 1.0
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Fig. 5 Effect of PG on hyaluronan synthesis.

(A) Human skin fibroblasts were cultured in the absence (A 1) or presence (A 2) of PG (1 mg/mL) for 3 days and
the pericellular coats (indicated by arrows) were visualized by the exclusion of fixed red blood cells. (B) Human
skin fibroblasts were cultured with 5uCi/mL [°H]glucosamine for 3 days in the presence of 0-1.0 mg/mL PG.
Radioactivity in hyaluronan was measured and is expressed as the mean of triplicate experiments.

A
1 2 3 4 5
EGF - + + - -
PG - - - + o+
EGFRAb - - + -— 4
MMP-1
MMP-3
GAPDH

Fig. 6 Effects of EGF receptor antibody on the expression of MMPs in human skin
fibroblasts cultured in the presence of PG.

(A) Human skin fibroblasts were cultured with 10 ng/mL EGF (lanes 2 and 3), 1.0 mg/mL PG (lanes 4 and 5), and/
or 3ug/mL anti-EGF receptor antibody (lanes 3 and 5) for 3 days. Total RNA was recovered and RT-PCR was
performed to investigate expression of MMP-1 and MMP-3. (B) Human skin fibroblasts were cultured for 3 days
with 10 ng/mL EGF (lanes 2 and 3) or 1.0 mg/mL PG (lanes 4 and 5) in the absence (lanes 2 and 4) or presence
(lanes 3 and 5) of 1ug/mL EGF receptor antibody. The activity of MMP in the conditioned medium was detected
by using casein zymography.

was a hyaluronan-coat (data not shown). By culturing
cells with [*Hlglucosamine in the presence of various
PG concentrations, we found that the radioactivity
incorporated into hyaluronan significantly increased
in dose-dependent manner with concentration of PG
(Fig. 5B).

Effect of a neutralization antibody of EGF receptor

In order to confirm whether PG affected cells
via an epidermal growth factor receptor (EGFR),
we examined the effect of a neutralize-antibody for
EGFR on the activity of PG. We found that expres-
sion of MMP-1 and MMP-3 increased when using
recombinant EGF (Fig. 6A, lane 2), and that anti-EGFR
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Fig. 7 Comparison of PG and recombinant EGF a in three-dimensional cell culture.

Human skin fibroblasts were cultured in collagen gel containing either recombinant EGF or PG. An aliquot of
conditioned medium was collected every 24 h from each cell culture, and analyzed for the presence of recombinant
EGF or PG by using western blotting with anti-recombinant EGF antibody (A) or anti-ADi-4S antibody (B). Lanes
1-3in (A) and (B) correspond to the medium collected after 24, 48, and 72 h, respectively, after the culture began.
Lane 4 in (A) is a control medium that contained 100 ng/mL recombinant EGF, and lane 4 in (B) is a control
medium that contained 0.25 mg/mL PG. Phase contrast microscopy of the cell culture described above is shown
in (C). Cells were cultured in collagen gel that contained 1.0 mg/mL PG (C 3 & 6) or 10 ng/mL recombinant EGF
(C2&5). (C)1and 4 show control cultures that contain neither recombinant EGF nor PG. After a 72 h-cultivation
(C 1-3), the medium was replaced with fresh MEM. The cells were cultured for another 7 d and observed under

phase-contrast microscope (C 4-6).

suppressed their expression (Fig. 6A, lane 3). Addi-
tionally, the results for PG were similar to those for
recombinant EGF (Fig. 6A, lanes 4 & 5). Using casein
zymography to examine MMP activity, we observed
two bands of the proteolytic activity with molecular
weights of 45 k and 47 k, and the strength of these
bands was reduced by anti-EGFR (Fig. 6).

Retention of PG in a 3-dimensional culture in
collagen gel

We analyzed EGF or PG excreted into a medium
from collagen gel by using western blotting with anti-
EGF (Fig. 7A) or anti-2-acetamide-2-deoxy-3-O-(p-D-
gluco-4-enepyranosyluronic acid)-4-O-sulfo-D-galactose
(anti-ADi-4S), respectively (Fig. 7B). For PG, the

medium contained protease-free chondroitinase ABC.
We found that an immunoreactive band with a
molecular weight of 6 k appeared after 24 h (Fig. 7A,
lane 1). However, a PG band was not detected until
after 48h (Fig. 7B, lane 1 & 2), and appeared as a band
between 250k and 160k after 72h (Fig. 7B, lane 3).
For cells cultured in collagen gel containing 10mg/mL
PG or 10ng/mL EGF for 72h, we found no difference
in cell morphology (Fig. 7C, 1-3). After cultivating
the cells in a fresh medium for further 7 days, cells in
gel containing PG maintained their fibroblastic
morphology and increased their number even after a
7-day culture (Fig. 7C, 6).
presented a fibroblastic morphology, while many
rounded cells were observed (Fig. 7C, 4 & 5).

However, few cells
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1V. DISCUSSION

In the current study, we attempted to demonstrate
the EGF-like activity in the salmon cartilage PG using
expression of MMP and HAS as our parameters.

We found that salmon cartilage PG effectively
increased the proliferation rate of human skin
fibroblasts.
zymography produced a single active band with the

Additionally, we found that gelatin

molecular weight of 67 k, and casein zymography
gave bands with molecular weight of 45 k and 47 k.
These bands were identified as MMP-2, MMP-1, and
MMP-3, respectively, by using western blot analysis
(data not shown). Salmon cartilage PG increased the
caseinolytic activity and expression of MMP-1 and
MMP-3. The characteristics of PG that we identified
in this study are comparable with the previously
reported effects of EGF 5272,

EGF stimulates the expression of HASZ, resulting
in increased levels of hyaluronan ¢ #. Therefore, we
examined the effects of salmon cartilage PG on
hyaluronan synthesis. We found that the PG stimu-
lated an increase in HASZ2 expression, which is
consistent with the previously reported effect of
EGF 62, Mammals express three hyaluronan syn-
thases, namely HAS1, HAS2, and HAS33., Among
these, HASZ plays an important role in synthesis of
high-molecular weight hyaluronan at a high
synthesizing rate V. We observed an apparent
increase in the hyaluronan-coat in a particle exclusion
test and a PG-dose-dependent increase in the
association of [*H] glucosamine. These results indicated
that, consistent with the effects of EGF, PG
upregulated the expression of HASZ, resulting in
increased hyaluronan production in human skin
fibroblasts. Furthermore, these effects were observed
with PG in which glycosaminoglycan chains had been
removed by chondroitinase ABC digestion. This
indicates that the active site of the PG, which affects
stimulation of MMP activity and hyaluronan
production, is located in the core protein. Therefore,
we suggest that an EGF-like domain is present in the
core protein of the salmon cartilage PG, as previously
reported in salmon and other proteoglycans 21632,

We further investigated the effects of the PG to
establish whether they occur via an EGF receptor on

the surface of the fibroblasts by blocking the receptor
We found
that the antibody suppressed gene expression and
enzyme activity of MMP-1 and MMP-3. This result
further supports the hypothesis that the effect of the

with an anti-EGF receptor antibody.

PG is due to an EGF-like domain in the core protein.

In wound healing, growth factors play important
roles in angiogenesis, and cell proliferation, mi-
gration, and differentiation %. Several studies in
regenerative medicine and tissue engineering used
growth factors 39 and EGF has been identified as
a particularly promising candidate as a progression
agent for wound healing 9. However, retaining
EGF in the wound region for a sufficient period is
difficult because it is a single polypeptide chain that
diffuses easily into the surrounding tissue. Therefore,
in order to produce properties in EGF that facilitate
its retention in tissues, a chimera protein comprising
EGF and collagen has been constructed *. In
contrast, PGs already contain glycosaminoglycan
chains that can interact with collagen fibers in
Additionally, PGs such
as aggrecan and versican can bind to hyaluronan

the extracellular matrix.

and make PG aggregates in the extracellular
matrix » 19 Although aggrecan and versican have
an EGF-like domain in their core proteins, they have
never been used as an EGF because the process of
purifying a bulk load of PGs is difficult and takes
considerable time, with purification steps including
various protease inhibitors and protein-denaturing
reagents * . Conversely, the PG used in this study
was prepared using simple purification steps in
the absence of any toxic agent such as proteinase
inhibitors . Therefore, we suggest that PG could
be used in tissue reconstruction procedures such
as wound healing as an EGF with properties that
facilitate its retention in tissue.

By using western blot analysis of a three-
dimensional culture, we found that PG was diffused
from collagen gel to a lesser extent than recombinant
EGF. Using phase-contrast microscopy, we observed
spindle shaped fibroblasts in collagen gel containing
PG, but not in control gel or gel containing recombinant
EGF (Fig. 7). This suggests that, unlike recombinant
EGF, PG retained its EGF-like characteristics even
after 7 days.
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Collagens are the main structural protein in the
extracellular matrix. They affect cell proliferation,
differentiation, and morphogenesis, and their fibrous
structure acts as a scaffold for cell adherence* %
Artificial skin that makes use of collagen has been
developed and is commercially available, and these
proteins are applicable to other areas of tissue
engineering and tissue regenerative medicine
because of their low antigenicity and high affinity for
surrounding tissue % % % Therefore, we speculate
that co-application of collagen and PG in wound
covering materials could produce EGF-like activity.

In this study, we demonstrated iz vitro the potential
of PG as an EGF with the capacity to be retained in
tissue. However, the biological characterization of PG
remains unclear, and the antigenicity of PG must be

investigated in future research.

ACKNOWLEDGEMENTS

This work was supported in part by the City Area
Program for Promotion of Science and Technology
(HIROSAKI CITY AREA,
Proteoglycan application research project) from the

in Regional Areas
Ministry of Education, Culture, Sports, Science and
Technology.

REFERENCES

1) Carpenter G, Cohen S: Epidermal growth factor. J
Biol Chem, 265: 7709-7712, 1990.

2) Ullrich A, Coussens L, Hayflick JS, Dull TJ, Gray
A, Tam AW, Lee ], Yarden Y, Libermann TA,
Schlessinger J, Downward ], Mayes ELV, Whittle
N, Waterfield MD, Seeburg PH: Human epidermal

receptor cDNA

aberrant expression of the amplified gene in A431

growth factor sequence and
epidermoid carcinoma cells. Nature, 309: 418-425,
1984.

3) Hollenberg MD, Cuatrecasas P: Epidermal growth
factor receptors in human fibroblasts and modulation
of action by cholera toxin. Proc Natl Acad Sci USA,
70: 2964-2968, 1973.

4) Hollenberg MD, Cuatrecasas P: Insulin and epidermal
growth factor. Human fibroblast receptors related
to deoxyribonucleic acid synthesis and amino acid
uptake. ]J. Biol. Chem., 250: 3845-3853, 1975.

5) Mimura Y, Ihn H, Jinnin M, Asano Y, Yamane K,
Tamaki K: Epidermal growth factor affects the

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

synthesis and degradation of type I collagen in
cultured human dermal fibroblasts. Matrix Biol, 25:
202-212, 2006.

Saavalainen K, Pasonen-Seppanen S, Dunlop TW,
Tammi R, Tammi MI, Carlberg C: The human
hyaluronan synthase 2 gene is a primary retinoic
acid and epidermal growth factor responding gene.
J Biol Chem, 280: 14636-14644, 2005.

Roden L: Structure and metabolism of connective
tissue proteoglycans. In: Lennarz W] (Ed). The
Biochemistry of Glycoproteins and Proteoglycans.
pp.267-371, Plenum Publishing Corp, New York,
1980.

Tozzo RV, Murdoch AD: Proteoglycans of the
extracellular environment: clues from the gene and
protein side offer novel perspectives in molecular
diversity and function. FASEB ], 10: 598-614, 1996.
Doege KJ, Sasaki M, Kimura T, Yamada Y:
Complete coding sequence and deduced primary
structure of the human cartilage large aggregating
proteoglycans, Aggrecan: Human-specific repeats,
and additional alternatively spliced forms. J Biol
Chem, 266: 894-902, 1991.

Wight TN, Heinegard DK, Hascall VC: Proteoglycans:
Structure and Function. In: E. Hay (Ed). Cell biology
of extracellular matrix, 2" Ed. pp.45-78, Plenum
press, New York, 1991.

Hardingham T, Muir H: The specific interaction
of hyaluronic acid with cartilage proteoglycans.
Biochim Biophys Acta, 279: 401-405, 1972.

Baldwin CT, Reginato AM, Prockop DJ: A new
epidermal growth factor-like domain in the
human core protein for the large cartilage-specific
proteoglycan. ] Biol Chem, 264: 15747-15750, 1989.
Sajdera SW, Hascall VC: Proteinpolysaccharide
complex from bovine nasal cartilage. A comparison
of low and high shear extraction procedures. J Biol
Chem, 244: 77-87, 1969.

Hascall VC, Sajdera SW: Proteinpolysaccharide
complex from bovine nasal cartilage. The function
of glycoprotein in the formation of aggregates. J Biol
Chem, 244: 2384-2396, 1969.

Majima M, Takagaki K, Sudo S, Yoshihara S,
Kudo Y, Yamagishi S: Effect of proteoglycans
on experimental colitis. In: Endo M (Ed). New
developments in glycomedicine. Excepta Medical
International Congress Series, 1223: pp.221-224,
Elsevier Science, Amsterdam, 2001.

Kakizaki I, Tatara Y, Majima M, Kato Y, Endo M:
Identification of proteoglycan from salmon nasal
cartilage. Arch Biochem Biophys, 506: 58-65, 2011.



102

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

K. KASAL S. FUJITA, T. ISHIKAWA, M. NAKANO, M. CHIBA, N. NANASHIMA, H. NOZAKA, T. MIURA, T. NAKAMURA

Nakamura T, Takagaki K, Kubo K, Morikawa A,
Tamura S, Endo M: Extracellular depolymerization
of hyaluronic acid in cultured human skin fibroblasts.
Biochem Biphys Res Commun, 172: 70-76, 1990.
Miyazaki K, Hattori Y, Umenishi F, Yasumitsu H,
Umeda M: Purification and characterization of
extracellular matrix-degrading metalloproteinase,
matrix (pump-1), secreted from human rectal
carcinoma cell line. Cancer Res, 50: 7758-7764, 1990.
Nakamura R, Kuwabara H, Yoneda M, Yoshihara
S, Ishikawa T, Miura T, Nozaka H, Nanashima
N, Sato T, Nakamura T: Suppression of matrix
metalloproteinase-9 by 4-methylumbelliferone. Cell
Biol Int, 31: 1022-1026, 2007.

Sun HB, Yokota H: Messenger-RNA expression
of matrix metalloproteinases, tissue inhibitor of
metalloproteinases, and transcription factors in
rheumatic synovial cells under mechanical stimuli.
Bone, 28: 303-309, 2001.

Komatsu T, Kubota E, Sakai N: Enhancement
of matrix metalloproteinase (MMP)-2 activity in
gingival tissue and cultured fibroblasts from Down'’s
syndrome patients. Oral Dis, 7: 47-55, 2001.
Calabro A, Oken MM, Hascall VC, Masellis AM: Char-
acterization of hyaluronan synthase expression and
hyaluronan synthase in bone marrow mesenchymal
progenitor cells: predominant expression of HAS1
mRNA and up-regulated hyaluronan synthesis in
bone marrow cells derived from multiple myeloma
patients. Blood, 100: 2578-2585, 2002.

Underhill CB, Toole BP: Transformation-dependent
loss of the hyaluronate- containing coats of cultured
cells. J. Cell. Physiol,, 110: 123-128, 1982.

Ohya T, Kaneko Y: Novel hyaluronidase from
streptomyces. Biochim Biophys Acta, 198: 607-609,
1970.

Yamagata T, Saito H, Habuchi O, Suzuki S: Purification
and properties of bacterial chondroitinases and
chondrosulfatases. ] Biol Chem, 243: 1523-1535, 1968.
Nakamura T, Ishikawa T, Nanashima N, Miura T,
Nozaka H, Nakaoka R, Sato T: 4-Methylumbelliferone
induces the expression of membrane type l-matrix
metalloproteinase in cultured human skin fibroblasts.
Biochem Biophys Res Commun, 298: 646-650, 2002.
Domeij H, Yucel-Lindberg T, Modéer T: Signal
pathways involved in the production of MMP-1 and
MMP-3 in human gingival fibroblasts. Eur J Oral Sci,
110: 302-306, 2002.

Kajanne R, Miettinen P, Mehlem A, Leivonen SK,
Birrer M, Foschi M, Kéhédri VM, Leppa S: EGF-R
regulates MMP function in fibroblasts through

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

MAPK and AP-1 pathways. J Cell Physiol, 212: 489-
497, 2007.

Pieniméki JP, Rilla K, Fiilop C, Sironen RK, Karvinen
S, Pasonen S, Lammi M]J, Tammi R, Hascall VC,
Tammi MIL Epidermal growth factor activates
hyaluronan synthase 2 in epidermal keratinocytes
and increases pericellular and intracellular hyaluro-
nan. J Biol Chem, 276: 20428-20435, 2001.

Weigel PH, Hascall VC, Tammi M: Hyaluronan
synthases. ] Biol Chem, 272: 13997-14000, 1997.
Itano N, Sawai T, Atsumi F, Miyaishi O, Taniguchi
S, Kannagi R, Hamaguchi M, Kimata K: Selective
expression and functional characteristics of three
mammalian hyaluronan synthases in oncogenic
malignant transformation. ] Biol Chem, 279: 18679-
18687, 2004.

Zimmermann DR, Ruoslahti E: Multiple domains of
the large fibroblast proteoglycan, versican. EMBO ],
8: 2975-2981, 1989.

Metcalfe AD, Ferguson MW: Tissue engineering
of replacement skin: the crossroads of biomaterials,
wound healing, embryonic development, stem cells
and regeneration. ] R Soc Interface, 4: 413-437, 2007.
Pierce GF, Mustoe TA, Senior RM, Reed ], Griffin
GL, Thomason A, Deuel TF: In vivo incisional wound
healing augmented by platelet-derived growth factor
and recombinant c-sis gene homodimeric proteins. J
Exp Med, 167: 974-987, 1988.

Gibran NS, Isik FF, Heimbach DM, Gordon D: Basic
fibroblast growth factor in the early human burn
wound. ] Surg Res, 56: 226-234, 1994.

Mustoe TA, Pierce GF, Thomason A, Gramates
P, Sporn MB, Deuel TF: Accelerated healing of
incisional wounds in rats induced by transforming
growth factor-beta. Science, 237: 1333-1336, 1987.
Buckley A, Davidson JM, Kamerath CD, Wolt TB,
Woodward SC: Sustained release of epidermal
growth factor accelerates wound repair. Proc Natl
Acad Sci USA, 82: 7340-7344, 1985.

Brown GL, Curtsinger L, Jurkiewicz M]J, Nahai F,
Schultz G: Stimulation of healing of chronic wounds
by epidermal growth factor. Plast Reconstr Surg, 88:
189-196, 1991.

Falanga V, Eaglstein WH, Bucalo B, Katz MH, Harris
B, Carson P: Topical use of human recombinant
epidermal growth factor (h-EGF) in venous ulcers. J
Dermatol Surg Oncol, 18: 604-606, 1992.

Hayashi M, Tomita M, Yoshizato K: Production of
EGF-collagen chimeric protein which shows the
mitogenic activity. Biochem Biophys Acta, 1528:
187-195, 2001.



41)

42)

43)

Demonstration of Epidermal Growth Factor-like Activity in Salmon Cartilage Proteoglycans 103

Prockop DJ, Kivirikko KI: Collagens: molecular
biology, diseases, and potentials for therapy. Annu
Rev Biochem, 64: 403-434, 1995.

Kleinman HK, Klebe R]J, Martin GR: Role of
collagenous matrices in the adhesion and growth of
cells. J Cell Biol, 88: 473-485, 1981.

Pachence JM: Collagen-based devices for soft tissue

44)

repair. ] Biomed Mater Res, 33: 35-40, 1996.
Anselme K, Bacques C, Charriere G, Hartmann
DJ, Herbage D, Garrone R: Tissue reaction to
subcutaneous implantation of a collagen sponge.
A histological, ultrastructural, and immunological
study. ] Biomed Mater Res, 24: 689-703, 1990.



104 K. KASAL S. FUJITA, T. ISHIKAWA, M. NAKANO, M. CHIBA, N. NANASHIMA, H. NOZAKA, T. MIURA, T. NAKAMURA

)|

kg 7Tar 47 A V8T 5 ROk RAEH OFER

BOWOk AT W OWEET A o %
OB BT T % W b R om R
goW ok BTOZ W w R R M Bt

(20144:9 H 30 H=2fF, 20144F11 H 12 HZ3H)

B b MMM E 01% Y kg Ta T+ ) v (PG) OFAETIC3 HRKEEL 2.
aIVF4 v a vEHAEERL, by rAaxyuasary—¥ (MMP) it A €75
T4 —IZTHI L7z FAEICMMPB X O 7 v o VBEKEESE (HAS) DO#IEFI8l% RT-
PCRIZX V720 Z D%, PGIEMMP-1 & MMP-3 Ofith B L O EETRBEZ LA 3¢
EHICHAS2 OFH L e 7 v a VEEEAZMINESE2, PGIZX A ZOERIZPGaT ¥ 3
BOATHREDHLNTZH, PGHEHOATIIRD SN olze LEBEENT (EGF) &K
3 BPURIE, PGOZOEMZIHIL7ze PGEEL I T =7 Y 7V flVv7z 3RICH#ETIE,
VI Y EF Y FEGF2 &L 25 —7 v r VIR THIBE AR S MR S 7z, 2 s off R
13 PG ASHLEE 152 %0 P A AR HAT LIS © & BT RetE 2 7RI L 72,

F—O—R:FurtrvHhr (PG), LEEENT (EGF), M) v rAxAxyuryusr7—+¥
(MMP), b7 nhu rEeasiEE (HAS)

* VGARITR R B PR S 8 B 2 i 72 S IR * 2 BLRTR SR AR e DR 2B FE R I 2 i B 27 B
R B o700 B PEARBERERL 2 B
T036-8564 GAHIHIANI66-1 * 3 BART R AR B = FE R E RIS B R 20 7 2 > 4 —

E-mail: toshiyan@hirosaki-u.ac.jp



TRAERHAREZE 50 105—115, 2015

[#RE]

FrilE N O R AE 2 PR 9 %
i i P VRO A R DN R B

PN S

(20144E8 H 22 H32AF, 2014412 7 12 HZH)

BE  AWIEO HIIE, i MR RERZ S AFT ORE 2 508 2 SR v O a0 e
DOAEDEALTFHIZHIT TEBE SN TV LEIREHOEEZ IO NPT LH I L TH D, 42
DI #E# NRAE R 100057\ B9 2 F i B % 1 £ ICHRRAEZ 1T, 79%0 5 ARNE %
Bz DAZDOEALIZ X 2 ABEOE G 6 L EICA LN, FABROERIZIE, FEE544%,
JEHRED0.6% A EAZIZZT S 720 POWE BIIIPREHES D TR R, MR & o#HEIc X o TH
Gy K - EEOE RS Th T Wz, IREEMIL, BN XEPESThHL LD &
FER PGPSR Y = 2 7 VIZT21% DS HEFIC - T HLFEE L, R, B FEHLR L0
RRHVE 2 B B AEIRDSZIR T L D b, OAEOBME BB 2 Ak e, Mhiei & 1
B THWE 2T ) ke &, OAEDEIREHO —HWHIHZ OV TO = — XD H Do 72,

F—T— N GRAVER RS, B O S, POREEL e ARG
SEAEH TId, RRAHEDATE) - LHYER (Behavioral
I.#% &

Sl NIt 5 R0 Al N AR B R 0 A3 it %L 2
BT, FEEEER I L CRANES S O H W4
WHVEDT 71 - MOLDEED, FREIZEN
tvubhTtwal, 2512, f#ElROAEEED
DB EAHT 2REL T, BTBEEHICLLT,
AEIRCERESEVEVDRLTWS Y, 72, B
ANEOZVEREIZ X ) ABe & 7% o 72 FRAE R E O
ABe % 0 KA SR BRBEICIE, AR N A
RIFSNTHY Y, /il MMERGZ I AT 5 324
IE % BPET A E OOAREOEBALT B 725905
EMIEECTHDLEEZ D

Il NAEAL % O FRHE % A BE 3 2 B g v OA
ERBF T DHEWEHIIBV T, BGERE R
W A HABEORER OB & LT, EAYEDS A%
FHRTWY, WEFOTI%IBAELD Y, 7,
WAEH DA% DA EE G KRB EZ A L TW L i
ENMERRR OFFEHR BV TH, ABROBINEE L
LTE TH 72070, BWENNi%TH -7 B

and Psychological Symptoms of Dementia: BPSD)
RFGHFERD & B B3 G OFUAGMIEE DM, IR H
DRI RO B 2 MAEMERANE, W58 L7
K7 &ETlE, WETHEIMRT § 5720, &5 12500
PEMRPFIEREINDL Z ERTFR SN, M#EfERIC
AT % BHE % & PR3 2 S O SR T
X, DAZOEALZ P C720121E, FRIC, REYEDO T
PinmETH AL EEZ LN,

L2 Lds s, Sl NAAb ik < 1325 o ] < o
#L, ANEZ G0 2 SRt oA SRER I
B IR, WY KA IREE, GE) e & OB M
DTRIPTONT W25, FHABEDOF KOG E LT
FALZET SN T EGYE T 2 PRRICHET 5
MZFIEFEALRZTONE» -7 —F, Bkt
DITERE LT, JEE, MoKkt - SSHINcikWwT$
WA MMERIE IS BV TR, ABEDRINERER L
LTIRE TH o 72005, BHEMNMETH S L vbhT
WHHY, EYER D GO T, BANEZ AT S
E R DA SRR O LA EOEAL TR T,

* 1L R 2R B R - WE FE R e SRR 2 Ik
BAE P AR5
T036-8564 H ARWLEATT T ANT66-1
E-mail : h_otsu@hirosaki-u.ac.jp



106 N

PIRBEHARED L) IATbN TV L 0h, TOFEEIL
WO o TR ZD720, ARG TIIN#ES
NP\ BV % RBANE & A 063 2 HEdOoR 42
ARE OO EORRFF N2 M T, BEAER K
O CEAL TR THEME L TV 2 5 mE O3
BEWHSPICTAZEZHME L,

0. #EAE

1. X&E

20134E4 A 1 HIF L CTEEZE AR —L %y FOF—24
~—73 (http://www.rouzin.net/ hokensisetu/index.
html) 2BV TAM ST EO A A
HERE 1,727 0t % A & MEAE 2 121000067 2 = L 720 JiE
OB, FREFARE, BEROFMEIIOWTITIEES
BRITTW v, 72, SFRREER S L TORBIER
Wb Y, ZHROGEEEREEI, AH D EO I
RSBV TRANE % & 0F 3 5 Sl oA S EE O
Gl HED -2 L DH D FEHEME 1 O % Bk
T L7z, 2L C, SO BHERE 14, &
LOOOBZ D ARFAEOXN G L e o720 T2, MIPEEIMK
Do 12 A DORR MG T 5720, %47 HRNEEN
WRWEEIZBWTY, FrEdREMIcEo R 2 i
L, BELTYS) XIHMKBEL 720 RIFFEICBIT S
HUEE % AP 5 ik O E &1L, 65l 1
DEEETH Y, B & ) BAGES & OEE LA ED
B2 7EEATH S,

2. HEFHE
ARWFFEDOFTIICE, BB, B, 25 E
faj 2 [FEf L, kI X 5 HMMIEAAZ 1T - 720 AN
1320134 4 H T2 HF4E 7 H TR TH 5720

3. HERE

ARG & T o BB OB IO W TIE, FHilk
W DOREBAER, A8 NIRRT ORGSR, Bt
Oy TOREBRER, MEBRGINIE - JR 7% & DHEERE
DO MFIRI BT B 0N HEOKEERO A M L AEEL
RHERFIRE, REHUESNR, SV —TR—-akE, @&
HIAE DR MR B B BBAVER & DOFREBRO A L &
DR, B OAEFEDL X ORAVER KO E R
WM DA M, GRAVE 7 7 WM 3 X Ui SR
HEMOHE, TN ORLR 2RO 72,

EREH ORI DOWTIE, AT %311k
WL, OOAZOEAIZ L 2 HAROEEG, OOUA%
DEALIZ L B2 FHABEDRH, @ LALEAL TR T
THEMBEL TV LHEMEHROER L TR, OFERED

[E S

kT A B BIC X B PNE B o @Y & AEY) 7
B oM, OFERBEIGEET L MERE, Ve
V7r—2a vy Ay vy 7, it RPN iR ot
AR O E I X 2 WO BN & @Y 2860
HH, OFETCHEBENOBITOHEG, OFERE %
THRMEICET A2 EERN~ = 2 7 VB X UMbk
Fif~=27) GO onsd s FHERH~
ZaTIVICRLETHL LK U LNE, @UENHEEOE
FEFER IR 7 7O - IPLOTH A & OFHRE
2B AIEEORE, omibErRD 7z,

DX 7H#PE, 4-6%, 1-3%, &<{AbN%
Moz, AW, O5ODOBNEZFZE L. @OidEY:
hE, FEE K7 & 02105V % % E LRI &
L7zo OULBY) 23655 - KOG, B ONASF, g
FHICET A2NEOHHERE Lz, @OIIER O
) ORIE - K5 - B O R & IREANETFTE TV
BRI, #Y), FhHEY), HFHHEYTER
v, EETTRY, b Sk, OBIRFEHREL
BEREEL, »F ) -2#EYTEY, ORAICIE,
@OTIIHEMR B I OA OB E T 2 M %
Vv, BHEBBALEZLTWAIIL 20 b 5T, Al
SERRE VIR Z T LR L0180 2 %EL, G
TIEHHIZOWTHHER ZRD Az, ©1F 7 HDL L
4-6HRE100RNEE2EE L, OIFIEFICLE,
FHLE, HFEHVLETEY, E{LETEY, bh
S, O5O0FIREEHEL, FEMH~=27
WVIZDOWTIERIC - THLEDOLAITIL, EONEI
DWT, DAEOEFEICHET 2 Makaeh, ks
T HWBEBRNORID T 7 EO120 I % 3w L
2o @1F, FEWITHWE LTS, THWEL TS,
HEDWHEL TR, EHEELTWERY, 94D
DEIRE % 3% L 7o

4. DRAE
HRFOBE, B IO, HRMEHIRIU B 2 H M
HHIZOW IRt 2172 720 AHRERIZOWT
(&, BRAEOBONEZ FRICRICEH L, EHNED
Il 2 4R L 720

5. fRIEMVECRE
AWFFEOHM, B2, ik SMomEtk, A
WIRE, 7 — 5 ORAF L BEEF IO W TFITTHMY
27w, HEE2 Do CTHEE AR L. HEKomE
BEGLA T, ARSI E I N2 VnE)
TIANY — ORI DT, FlEREIE, w5
FZIUM R E BB EDRWE D EE 2 KL



It ORI O RRHVE % & 0F 9 2 iR VE LA iR 38 O PR L 107

x1 RIEZEHT2BHEEOTLEEZDOILOBMICEEIBAROEIE n=T19

NEC (%)

7 HILLL
476 AR

1 -3 IR

EL ALNRPoT
A1

3 (38

K2 RAEZEHTZEHEEOALEEEDOIEDRMICEIZIBARDERR (BHEIE) n=79

NEC (%)
Eroe 43 (54.4)
JRYE (ROBRRGe, RS, 71V AR, 55 40 (50.6)
GOHEORE (ORI, EHEREE/LL L) 38 (481)
ik 33 (41.8)
AR 21 (26.6)
PR 2812 & 5815 ) - WA 18 (22.8)
AL 16 (20.3)
A - ARHIBR OARRUR 15 (19.0)
eyl 12 (15.2)
i 11 (139)
HAKRY - RSO A b LA 9 (114)
AN 7 (89)
Iy b= VAROEIME 6 (7.6)
RS 5 (6.3)
B ONIRA K 4 (5.1)
i B 0L BA R 3 (38)
AEHoEEEI 3 (3.8)
W& 3 (38)
i fE 1 (1.3)
] 1(13)
TEPRIE O e Al 0 (0)

2o BB, RIFIEILEART KA R FBER A 7e R O fi B
FEEOKBEBRTER L. AENEZOHET S
PR OOV TUE, Ktz —E L7z,

m #&% =R

1. EIRES LOHREDHE

4 [E O A1 N AR it 73 1,000 75 12 37 7 H 3 % i
fi L, 109fi3% & 0 & 23 57z (HLE10.9%)
AR L1065 & DS, o) B2THigk Tk
SN FE TITFRANE 2 & P89 2 BlE it O SREE O
BB\ b o 7R 7 {, TOMERE T3 & D REERAHS
Hoize TDID, TRV ONRE o7z, 72
2L, HHRRIZOWTIE, BEROD 5 ko) b
BEORONTGEDRGHOMR L o7z,

TR DN R E DB DN, FEMTIN, #E
B8 ATHY, 205 b, HHEEI2 ATH-
7o Bl DI REBAERUX269 + 854E, /il AR
T Wt 7 O 3R BRAE 0139.2 + 6.04E,  BUAE O %) Hs i
D FHFEBRAE X833 £ 6.84F, FEERAF O B FHIIZ B
I B OAREFEEOREH D HDIF2N (405%), TD
EIRRERAERNIA8 = 3.34F,  FRKIE O H M FHIC B

BiBHE R E O D B DIE38N (481%), DT
WRRBAERUIBT £ T0ETH o 720 RHAVER H#EDRE
Fihid 1A (1.3%), fBHWEY 7 HM 1124 (152%),
SrETEEM RN (139%), B OAEEEDORE
EHHEMIET TN T RD oo FRANE & 18O AS
DOWH OB BREEE LT AN TH o720 1
72N (91.1%), BHET A 89%) TH-7z,

2. BIEZAHT 2EHEEOTLERBEEOLTE
DRLICEDBARDEIG
I MR R L2 AT L TRk, OAZOELI
EBWABEEMBY R LI L DD 2 RIEE FHFT %
IR VRO 2R EZ O ABEOEI G2 R 1IIRT,
ANHA278% Tdh o 7223, 1-3#HEE~T7THU LD
HABEA64.6% TdH - 720

3. BAMEZEHTHEHELOTRBENOIE
DRBALICEDBARDERE
FRHIE % A B 2 iR T DA IR AR O LA D
B X 2 ABEDE N2 % 2 1R (BEIE).
DL VEKIZFEES44% TH Y, EGAES0.6% A% 2



108 N

[E S

x3 BD - KPEEORKREIX (BHEIE)

AN (%)
[ SRR & 1.5 n=64
WOHIREZRMEL T2 43 (67.2)
KRIED S DOFHAARLEWH LAHIRL, Mo &FHIIRE L 2w 23 (35.9)
T HE 7R #PHCRER - it & M TS - BFOFIAET) 15 (234)
ik LW BRI, LEEAHEITE2 L) TRLTWS 6 (94)
ZLANRHEIIRE ST S 2 (31)
MARPELANBHAEZHRLZ) 2 TREET 220089 22T 5 2 (31)
[k Bl g2ks & 15k n=61
PRI A RIS O TR L, BT S 5561, HHRIEL, R, V)T —Yay 28y o) a0 g
S5 MR & EHEL, KOEEIZEATO :
Frv IR Fzyv 7 R=-FREEHCTERELRELUKGHMEZIEREL, DELZKGEEZREL TS 15 (24.6)
ERPINE BT B 720, Ve D7 <, FUGH - - B E R Juo TREEL, SRR REL &% 11 (180)
AETAFELTEHELTVS
Eﬂliﬁf/}&w%é‘%’?ﬁé@?é%ﬁ, KOG & 5, R - I T 5, GeFIOL N O - If 10 (164)
AW E D, ABEAT) R EL TRy ERMET S )
BIERDPL LI VODLHHL TS Ty 77Xy PR MVEHOWTEREZAZEL WA 9 (14.8)
BERESD B VEE, UM OBEHICA L0 2 oI & \CARREREZ 80 TRER Z #h, B 8 (13.1)

Mz H 5

WETRBEZ 20, SRR LITARRL 72D, ta3eoifey, Y — - HREOENFEERE LigiLTws 5 (82)
FEARD MDA WL I 1 KR53 BR R FUPRA DAL % EERl & #5192 4 (6.6)

KT ORIPREZBR TRT 2821, I<CHNAZ L CHIROBH L EZBRLTH 5720, KFEHFAT
59, F72, Ke@EEr—ER AR Z AW CHBEEZEZ SR EL TS
OB RE 2 A B IR S N7 K G DAL T R W TE 2 iR L 72 D), JRER 7 a7 PG DT

BeEMDHIZY T
VIS N A B i eSS i A

3 (49)

2 (36)
1 (1.6)

ISR E, BiKk418%, IHE139% % & dH AL N7
—hT, WHEEOBRRIEIIEETH - 72,

4. DARLOBAAFHICEITTEREL TOSERERE
DEFEET R

1) %5 - KSEHOFEEE TR (AHEIR, BN
%)

IS - K EHOERL TRTH D, HHE
HIZOWTIZ6AA D B B0 S, TR A% 32
LTV 5672%, REDPSDOFHLAALEHWILZ
HIRRL, MiiZoAFEDAMIRME L 2 359%, ThEZL
HiPACEENG - AL L@ THYS - BFOBFHEITH
234% 7% ED 637 — VIR L NIz, [Hi5HIRAZ 2
L TR 2%672% &b % <, [k LWl BRIZET,
PDEREFEBINTEXL L) TRLTWVES] 2594%I12 A
SNTz0 KAEHIZOWTIE, 61A»SRIZEDES I,
FR Rl K HIBRIC O W CTHERR L, BB D 555412
i, EBEREL MEERE Uy T—varvA
F oy 78, MRAE & HEE L, KOEEEAT 328% %
EDLINRY — U HBHR BNz, [RANIKRSHIBRIZD W
THERR L, HIBR2SH 28412013, BNt Mk

B, UNEYF—3a v A%y 75 AL s,
KAGEBLEATH | H328%, [ENEI D% WEER
HEOd L5GE, KB #E X5, %R - mmic
T5, BREFEIDOIVDHO - IFAOEMEH VS, 4
Wz % E L TRGERMET 2] 25164% TH - 720
2) WEIEHOERE TR (HHRR, R
A IIHFHEHOERE TR TH S, 5AH 5%
BESN, UNEYF—a vy Ay 7RENRED
iRl & SHds - @ L, REhE - NEERE - REL
TW5200%, 1 HOWEHEEZHEWT, KEREH %%
5178% 7% & D138 — U I3A L NT2s IHEIALIZ %
SEVEIRERL Y- g v R EICBNa
T, T, WEEID VWA, EROR %%
%133%, WIHBOWEE, BT CTHLOLII~E
L7720, &l MERINERCET D, FAOE
HRWEBHEZWMY) AN L ERBWNSE LTS
89%, WIHFE)TIX, WD OTEDEIICEELY %
LB ZITo 720, fHE Izt —~<y b2
LTW544% EDRIEN D > 726
3) BGTFRiOFERE TR (AHIR, BN
S WREPTFOERE T RTH S, S0 5K



A N 3% O FRSE % & 03 2 Sl M D AR 8 4 O S 5 T 109
x4 FEBEEOREETIX (BHEZE) n=45

A (%)
UNEYF—2a vy A%y 7REMZ EOMEEAE & HHE - i L, GEE - AEZRE - WELTwS 9 (20.0)
1 HOWEEICB VT, IKERMZ#%T 2 8 (17.8)
L@ﬁ@#ﬁ%j&?k}x‘/l\bf, ZEINCT 5, B E R4 IR U282 RS, SEIORRM %2 RO THEL 7 (156)
TH o) R EHEEZHET S .
TG IG B A i & S AR OG- AL, L TORMETE A X)L TS 6 (13.3)
WAL S VI )RR L7 Y =2 a YR EICBMERY, T, mHEIDLRVEEE, BRD 6 (133)

W % %V 5
HWIEHOWEL, ERT CHLEOLII~BE LY, Hil -
WY ANG R ERDHNDE LTS

WEH T, WF)OTERGINIRE 2T LBIELT-720, Mgty —~<y P2 AL T3
THEDFIEXSS 2 7 7 24T

e _GEZHIR L 22 W25, [HEIRFICIE, 220, IPIRREZ o RE AR CRITEL L)L Tw?
ANIGHE, EBALOFFRAMERBICL T 55720, LDAEMDSPAL LWL ) NI OB 2 o Tw 5

AR 2 ECET D, FROIEE T %

o= = DN NN DN
—
o~
e~

HIGE) O BPSD TIZEEW CIERZ a2~ br—L1d 5%

AR MG TIENy FTlI% L, BB ZHWTKRATH S (22
KA 2 LC, @SB oXIL L e 5 (22
x5 REFHOEEETIX (BHEZ) n=50

A (%)
W, G, NRR EoBRBEH TV, WERAREAEZ TV 21 (42.0)
fgHE, PR, EEZOTFHRVRTREH )PV EEL TV 13 (26.0)
PR - WMERICA VIV VR RO FPiEE L Z T Td 59 10 (20.0)
S, FREiER L, BPEFEPEEOROHLHE LR L THIRL, MoFHE~OEIEKZHiIET% 9 (180)
BEOTHE - dYDVEFATLY, HAERA v IV v FORTICIIREO~Y A7 0FEAEHEL TV A 9 (18.0)
IR D TR D720, HEBEOIES 7 %k - HUE L TERT S 8 (16.0)
Ay —FT)a—va ryEEBELTVD 7 (14.0)
%%,ﬁﬁﬁak,@%&%ﬁ%h@ﬁﬁﬁ%%ﬁw,it,@%&@@ﬁ%%ﬁt%b,@%@%wﬁ% 7 (140)
NWFEMICHRE L, Rz Tns :
BIDEE DD H NOHEEEIERIREOTEOWBZ L7720, MEHFICIYAZER, FhwzLTd59 7 (140)
BASHT — 2 - ZASPLERY, BRTIHRIZMYMAZY, BRILKP OO =2 TV DR 5 (100)
EHLZIT-o>TW5 ’
ReiRvkis, KAEIUR &, REBEEOFR 2179 5 (10.0)
AB G EHRDERZED, BHEOH 5 I R#E LR wTns 4 (80)
R M OMIRE - MEEHSICSM UM EZ 720, MERB IS L TR TP oHF 27> Tw5 4 (80)
REWEE & 7 7 — 7 VIR E T 5, BIA L v 2 (4.0)
AEVENT R 2 TR 570, WETFHEEZ LT H-oTn5 1 (20)
HEHHEDOTEDD, FENISOFLAARZEEILLTWA 1 (20)
UNEYTF—Ya rERFERL, FHEHEORIENZED5 1 (20)

BREON, B, TR, N EOBRER 21TV,
HRGRE B T 5420%, 30, PRz, &
BEADO TR THNE IPVREBL TS
260% 7% EDLT8 Y — U A b NIz, WEH - BB
A YT NE P HFRMRREDOFHEMZZITTH 59
20.0%, WREREGD TR0 720, HEBROLIET T
oAl - UK L CHERI £16.0%, FE#, IREEZ L
AR D THEEBIR 217\, £/, EGEED
BRSO, BROBECDYH IV IZHE L,
FRZZTTW5140%, ETHEOTFH O, FKE

PHDFEE AR T L TWBH20% 2D EIEDH - 72,

5. HHRMBEIRHT HHRFEREDOBEYME BT R
HEDEH

1) FBHERkE AR 550 B @Y1k

F W B AV B PO ) & 2 6 1R
To FHilEIC X 2P0 E Y - HBEIATD
NTWD EBFL2DIZT85% ThH o720 T72, Mk
MO B X B HMEEAEY) - £ H#EIATbNT
W5 & HERE 23R L 72 D1393.7% Tdh o 72,



110

AN (%)
ZIRBICHBL TV A AFTENEZ L, OAERTZHINCRBICEIT 5 2 EXREETH 5 12 (75.0)
FlBENZELZ LTI h0b 5 Y, BAEREAAEEHIR 2 T LRy (P - £ 8)) 1 (688)
FHEBRENLEZ L T2 20b 5T, BAEREEFLEKSREZERTE 20 8 (50.0)
M CIEHREZ O QOL 2 EMH L, R, WIROAHYIA T T2 6 (375)
RN D 2EADL V72D, WTNOFEL FEIAT> Tk wn 5 (3L3)
FIRERI DD QOLZEMLTIEI LW EREOELEN DY), WTFNOFIE HEIIT> Tuin 5 (31.3)
FHEMENLEZ LTV RIZE20b 5T, HANEREENIHELZT5 5 (31.3)
BB ZEEZ LT RICh 20 0b 5T, RANER R AR HIBR 2 HSF L 2w 5 (31.3)
FHERBNZHEZ L T2 20 0b 5T, RAVERER2EE 2EH 2172 v (FE) 5 (31.3)
F R B DA EOERE BT 2 AR 2w 4 (25.0)
UNEYRY v T ELDboTWDEAE, UNEYF— g 25T 2w 4 (25.0)
FHEMBENLEZ LTV R0 b 5T, HANEREENHELT S 3 (188)
fiif CIIHEEAOQOLZ HHL, WINOFHEHHHEIATOLRVTIE LTS 3 (188)
Jti 3% C L IBIEIE O b)) 2 WL 5 AS R e 72 IR T d 2 2 (125)
FBHEBMEDNLEZ LTWRIZH20b 5T, HATERES A HIBE 2 NESF L 2w 1 (6.3)
M CIEHIRE (OARR) ORMSEEERIRTETH S 1(6.3)
RIHPEREL T, WTNOBRRBOFERDME T LTw? 1(6.3)
FHEMBILELZ L TR0 20b 5T, FAERIEEHE 2 BREIT 5 0 (0)
2) PIREBS D T ) BEYIITDN TR WIGEOR 6. EEEBNOBITOEE
o (RERZ) Al NGRS AFTT % RRAE % &08 5 % =i
GBI X AW EMNH £ @I TbhTw B DA EFREE OIECHEBENOBITOREEE I
HTWERIELZDOIZIGATH Y, ZOHZRTITR RT e DB VDIL, 7 EDL LR AR R~

T ZEBIBBLTWAANEDNE L, OALT
AR ERICE T 5 2 EBWEETH 575.0%, FH

PANIRE S S

%6 BAMESRHTHAREEOEIE n=79

FERIC X B BRI X B

AE (%)
BYNAThR TV A 10 (12.7) 17 (215)
FHHEYNA TN TS 52 (65.8) 57 (72.2)
HIEVBYNATPR TV W 16 (20.3) 3 (38)
2 HEYNAThbTwiwn 0 (0) 0 (0)
b b 1(13) 2 (25)

KT BEBBICEKDIHEREBEDHFY - £2<BYICITHOATOARVWERE LESR (EHEZE) n=16

BT LTW A 0 0b b T BANERES

D,

V7r—a v Ay 7HFEMT HOSAEEREL B
ENRZ Wz, EEEME T LADLBIK TFLCLE
TW5 ] TR CIEmIROIERZ LTwiawv] [
VF—Ya YAy y 73734 7 V34 Y EHAIEL
WL WIRE B 2 SR LT 545, Al 2 5 8

B B &2 NESF L 2w (BE - 2 8)) 66.8% - &
PR BT X 2 \1W500% 7% £ Tdh - 720

F 72, MO EIC X 25D T 0w
fIbNTHHRWENELEDIZ3ATHY, TOHE
(AR 1, [HRE— A— AOBHEBITH T 2 Akt
ARLTWE ] EEIIHT 52 LEICOVWT, UnE W THREELAEL7ZDIET22% THh o720 FH
HERA~Y =27 VEIEFEIC - THLELHELZ5TA
B, B~ 27 VIZHETH S LKL LNEIX
FKIOD X H2h Do OAZOLEIFERICHET 2 ks
MeHI87.7% & fe b = — XA &, MHRAE & 1958 T
BHZAT I 720D Jj:61.4% DS F TR W72,

FTREDPDBDPo>TWiRW] Tho7z,

Y 5329% TH Y, HENOBITIEL AN
W (BB FTATLTWVS) BEH165%H - 77,

7. BEMDPRBTIEREEY_27ILOLEN
il N (2 BV % RBAVE 2 B985 % HikE
PEOAREIRBEE O OLAEDRFEET 2 TV OLE
PEIZDOWT, LIRS, HEBRHEZIEREIC - ThY
BLE A L7-013721%, MR e dtn) %



il NI 3% O FRHIE 2 S 0F 3 2 B il 2P DA 3 H OB 5 1L 111

®8 HETEENOBITOIE BHEZE) n=79

Aﬁ(%

7 B, AR NRAL R AT S % 6 (32.9)
1-3EBENHE~BITT S 9 (24.1)
HENOBITHEL AN CElAFTAFTLTWA) 13 (16.5)
17 &AW 12 (15.2)
7 E YDA T B (B & PR B OMR D E L) 6 (7.6)

7 BN R PRt AT T B 5 (6.3)

4-6 BIMENHBBITT S 5 (6.3)
7 E LD NG A S Mo /7% N R ~HET % 3 (38)
TELL AT N — Tk — BT 5 1(13)
7 EIV EAHEANRITT S 1(13)

*®9 HEREBEEYZ_27IOHEE n=T79

T ik At 3 i P

NEC (%)
IEHICLELEEL S 20 (25.3) 21 (26.6)
THULEERL D 37 (46.8) 36 (45.6)
HEVLELEL W 21 (26.6) 19 (24.1)
L LELIE LW 0 (0 2 (25)
VIR AR 1 (1.3) 1(13)

®I0 FEBMARREEYZ27NVHAETHD ERLDAR (EHEIZE) n=b7

AN (%)
IANAE DR P B B Rk A ik 50 (87.7)
LN & 158 CHIRE B A AT ) 7o D )ik 35 (61.4)
K53 % MPEIY 2 AR~ O X 27 (474)
DERGBEFERLTD 5 2 R WFREH OIS )5 26 (45.6)
EEIAEE e (PR - Z8h) G~ OXIG 25 (439)
R OFEHIED B 5 1B DA EHEIRHE DRI T 25 (43.9)
HEZ T 2EBE~OMNILT L 21 (36.8)
HEEE T 2 WRE ORI 18 (31.6)
¥ % WRBIS 5 WEAEH ~ OIS 5 18 (31.6)
HELEFREOBITHICH LT, REMETCTIOAEOFHERZIT) 7200 16 (281)
BEREHZ LTD O\ (FEE) BRE~OIG % 13 (22.8)
32 MBI S 2 B H O IE T 8 (14.0)

8. RHMEZEHT SEEEE OFEEEEDERE
BICHBER V. % =

I8 NIRRT R\ AT ORRANE % & 0F 5 5 i

B OAERER L, BAEDELT L & O ITENHEIE
Ve %Y, WP T 7O - JWId % x0T

HTHoHrI TSI, FHEHIIBWTCHERET S
BB npl ) pfEE T2 A, FEEISH
BLTWw5 3 AB8%), FHiEL TV536A(456%),
HFEYPEEL TR WVIAN (456%), =L FHFRLTW
Twa N (5.0%) DRGSR

1. NEZARBEEICAFFORMEEZEH TS
BEEOTEEEEDOAE2DORBIICESBAR
DEE - RHE
1) PRAVEREE OOAEOELIZ X 2 HAROEE
Sl N R V2 AT O RRAVE % A 0F 5 5 i
TP AR EPREZ D OAEDOEALIZ X - THABEZ 4
DRL7-HEITOWTE, BATRIEFETHD, K
WEEPO/BONTHERIBETHL LEZ LN,
BONABTIBICBNT -3 ERE~ 7 Lo



112 N

ABEA64.6% T - 720 HMBEEZFIHL TV LRSS
O BRAE % ST 5 B LA 2R EE IO VT
b, BEHNLIIBNT -3 EBE~ 7HL Lo
ABEH606% Th - 72% F 72, MiEE ANEAHZ O
PRAHEERHIZDOWT D, MEH6HIZBNT1-3
B~ 7 HPL RO ABEA606% A SN, Wi
DEFHFHITIZBW TS, 6 HI2FRAEREE OB A
Bi i kB LT\ BANEDATEHIAYITH B85, &
YDA, BXU, BYEOALOZEHE T A BN
L 7260~95m D33\ D% OB btk O ABEIE, 70
A TI1230.8%, 80k LL L TIE333% Th o727 %
72, 13.6% DSERHVE T H 5 5 OB S O AR B E
T, BEE, AR L22EAE, 66%111288% Tdh -
rubhTwa?®, chohs, BAKEZEET S
BRETIE, LALOEIC X 2 HAROEGEE
I 5 & %2 b,

2) BHFERES O LAREDEALERN

KGR S, il NG O RAER RS T3,
DAREOEAL X 2 HABOERIE, B&EZETIX%IE
W T HEBA544%, &L HES0.6% S 1AL % 5 @ T W 72,
JREDFE AR LT 5 BAE % ST 5 5B
B OAESREZRICOVWTY, HEFLBHITBVTE
YeIiE88.4%, FEE69.8% A HALICEITF SR TWw2®
72, Sl NG O R & A FS B E kL
REFRFEHIIOVTDH, MEH665 B W TIERGE
576%, F&EB53.0% A5 EALICEIF S Twi=?, —J)
AR Bz v oD RRIME L R HE L T 20 W S A 70379.8%,
1A HI20.2% % 15 D BB OA SRS TR, 34
HBOUAREDRRIEEAEAL L 72013, %894 12
BWLT236%TH Y, BACERICIE, Ko HIBROAR
EHABEEL, BT LTS, Y7V FOT
BRI O IZED o 720, B 2370% b L %
60 % HEBEE & 7o 2B OREREE T, A
FEDREBFRIIARHTH 205 1 FEHOTHFARBEEA164%
Thh, FERTRD S0 H5 - KSHROR
BIK2L7% TH Y, EYIEIFE 5 113.0% T - 7217,
F 72, 136% HSIAE T B 5 75RO Sl B O AR 40
HTIE, HABROHEE LTE2o700%, KOHERE
31.6%, M ILYE LR H158% & EFMER T - 7275,
AT P RS B B & LTI, 3R IR
158% 25 EALIZZEIT b, BRIPRT 5 S, B
FEASE N EI105%, FMENENT%135.3% TH - 72%,
INOHS, BANEZEHT 2 EEL T, BRIYER
CAUCHIBE L T L B RBDLAEDOEALER E LT
% AOLNLMEMDH S EEZ SN,

HUT BHEBIIAHTH 575, il MR IC

[E S

AP O S ERAVER T, $EW% & 2 25EIR
TIRKZ TH o 2OV FBA51%TH Y, BHHIZOV
T, Mfige282%, mrMEEMG4£22.5% & & gL 2 B8 3
DIBIPEE HED T, B OREREAA K
I 4 > (0104EKETHD) ¥ Tk, BYYED TR & LT
i, A YTV OB LRI T 7 F v OB
RN TIIV B8, FNLAOEGHEXR K IZDWT
i, filth s T wv, L2 L, SE Tlomisc
Lo THREMREDLT LA BERGRBICH L Z &, HWET
BRI ORI XL ), Wik 2 560 LR 97 WiIREE
CH DDA T, BAMERIEE T, FRHE DR
WHEEIZR S L, RAEEERFICLD, FRMEkN%
JRER e Y OREGIE R T SR I LY, BB &,
W2 DA B ENTHMENE, ZD0, PR
HAHERIEH O LAEOEBAL TR T, &7
SIRIEETH 5,

2. NEZANRERERDOERER
1) 35 - Ko - WA R, KT oFERE TR
WSOV TIE, AR EZIRM L (67.2%),
REDPDDFELARREH WL ZHIBRL, ko g
DAMEHRAEL 22w (35.9%) &L, [ERE, S#EL,
PRRGC X IS O AL ST, RIEOWH T
FHAATbN TV, jLWHIBRIEEs, L¥Er
BNTEL L) TRLENTWV (94%) KRG
IZoWTh, EHZAKRSHIBRICOWTHEREL, MHIBRAS
HHYEIIE, EHREL, AERE VY T—
YavAy ey 7%, ML HEREL, KOEBZIT)
CEDIMO LoD (328%), BIEDSDRVEA
REEOD 254, KB #ED L, BR -G
295, BeFY)DOI VLD - IFAOHWE V5,
AW EAT) R E L TR ZIRMT 2 (164%) 7 LK
SEPNCET A ERRE TROEEHE R 28 LT, HI
BOFNERIERICL > THAZHNTL F ) WEEMED
ALNTW 2o DAEDOEALIZL 2HABEOJEK & L
TlE, Bik41.8%, E£139% b A O 4, FAMIE I
FHTIE, FEEE»SENGEZIETCETIEL S8
RBI DA ST, HIEEOKT, 238, %11, F#17
FERERSE 72 EORRAVE D FRHERIIMZ T, kL
DOBPSDOMBLIC X - T, LEHPEAHEFETE 4
K bBZeddr70, LDAEOEATRICHENITT
&, BKFEiOZ00FED F72K8)TH S,
HEEH T, R EBABICBVTYNEY F—
vavAyy 7REM R & QML #HEE - 1L
Wl - WALZRE - HEL TS (200%) 25D
Lholze —T, MR ANEHERR IOV T, U



It ORI O RRHVE % & 0F 9 2 iR VE LA iR 38 O PR L 113

CYF—3aryAyy 7Gxz ir-oTn
72 DI MIEESTHICBNTL8% Lo 72, il
MNEALERETlE, VNEY)F—=Ya vy Ry v 7ORE
BEBEMTON TV RO LT, A M
T, AFTEI00A D 72 0 Bt & 72 13 ek
Pk 1 A NBRERIEDSRE SN TWAS Z LA R
LTwabEBbhiz, $72, i Mt T,
WEHARIC O W E )RR L 7V - a vkl
MRS, F72, WHEIP VWA, RO
Kzl 5 (133%), @IFHOWEE, BT TH
LOWH~BE L72), & - R SRV E T
%, WFADIEERTER Z I AND %k EXADND X
2T S (89%), WIEEYTIE, HTFY OTEDYHr
WCIREZRABRLBIE21To720, FHE Iz —
<y FERHHLTWS (44%) % &, RAKEDER )
B 2 WG EE O T R, Bk, AfEZe AR L C
AU %8I X 2085020 S OAEDEBL L v X
) ZKEDBAThIL Tz,

YT BIZOWTIE, BIEESORICEB W THES -
BBICA v 7 VT v RNl KRB O F i 2 21 T
D5 9200%, MEIBREIOTFHiOD, BEEOO
Wer 7 sl - UK L CEMYT 516.0% 7% &, MR
EBHD T Tb Tz, —J7, J84, RIS &
ERYBEDS D IUTREBBILE 21T, F 7o, Bz o
RIS, BB WA H TR A s L
FRZZIT T 514.0% BHhHEOTFHO®, RKiEE
PODFHFLRAAREELLTWD20%7% &, BHLA
RN A T4 > (20104E%ETH) ¥ Tidfih Sk
TWiW, REEGEREREMEE G L% EOTRIIZOW
THEEPTbI Tz,

2) il NS B BB B o b & R

WEH = 2 7L O

I NARME i 3% 0 7 FE WK HC X 2 9290 4 L 78
Y - FHBEWATON TR EEZETIZICB VT
785% Td > 720 ¥ NEALIERR IC B Vi, #Y)-
THBYIITDRTVDEDIZAIZEHOHICBENT
65.1% T Y >, AWFIED Sl NG R O B 3%
BOIZ9 05, 144% ik DSH 2o 720 AWFFE TG 5
O BEMGEIIC B B O G # ORI E 15405% H
D, Fiz, MELANMERRCIER T2 LEET
LYENHEZBATT L TWALZ EDHE LTS &b
nize —7, FEVHEYIITTbR TV RWERIZE L7
I6ADHHIZOWTIE, Fri#lE AMEALIERE 12 B %
HERBICY, ZERBICBERLTVEATENS L,
ARG R IR IS BT 5 2 L WEETH B
EDPRD S ot EBIC, HEWMADTIEE LT

WAL b BT, ARANERIEE DS, GBI 2 I
SFLZRV (B - Z8)) - BEKGERZENTE 20
LA, THNITRE, BATORETHIEMIIK G
T & 2 BAVERARE O SRS R 525 5 2 &
AR E NI,

MRIEIZOWTIE, FRAVEMRIER D 2 BRI EINT %
DRFEWETH Y, LAEOEALIC L B FHABEDEK &
LChH, BEREOBMREIFETD 2o Bl
R aTIVICBETH B ERBLZAFITONVTD,
WA BBIBIT 2 WELE OIS HEILZ, =— X
o 72D, MIEESTLIZBNTI40% & i D5 770
T/, HOBENARICELTYH, LAZOE(IZE S
HABEOERKE LTEI S TW2DIX, HEHZT7I%IC
BV THRIEET6.3%, HEEONIRARS1% &, &
YO, EIGE), B - KOHIROAFE R EICET 5
BRI L CEEW D otz HEBH~=27 )V
WCHERNFICOWTD, HHEZ T 2EEE OIS
FEZAI A BT BNT3L6% &, Ko - iGENAE B
KT AR L T=— XMooz TOZ N
5, FRAVERESL OMMIEEL, HWRNIENES T
H5HEEbNI,

fIRAL DO B X 2 Behiis BA5HEY) - F HadYcAT
BTV L EHEMEL AL 7-01L, MIEHTIHIC
BWT9BTI% THolze TO—JT, MBHM Gk
RAH) OERFREH~ =27 VIOV TIE, HHEBRA
WX B B L A% D =— X Th o 72 MO
BT X 2 HASEYN AT Tw b L T
We s, TR ClEmIROIERZ LTw v [T
CYF—3a v AFy 73104 7V 4 v 2HEL,
BRI B A 23 LTV 248, Ml fo 2 45 3
FTREPDVDPo TRV REDXHII, PRER
TikH 5P, MWREOMKEB I LTH, SR ZOAN
LEDEREBZ RO TV AME DA STz

FEBHEREHZ 2 7 VOLEEITONTD,
I - THUEPMEZETINIIBNTT21% & =—
ANEPolze LT, FORNKIE, HE EHE F
By 7e EOFBAVED S ZEIRNO KRB LD D,
DAREOFIRE N T % Aakaft, MRfE s
IR HEAT) HiER L, DAEORFEHO I
FIHIZOWTD == AW E D5 720 il NP fti %
i, AFEELD 200 —EAEREZF>Twb
A, MEBRTIZIIB W TETEENOBITOH G,
7 B A NARAL R R ~E T 5 32.9%, HE
NOBITHEL AONR W (ERS EFTAFHLTN5)
BED165%H Y, =27 VORNEIZIE, EERHO
FRHAVE D & 5 12 VDA SRR A NOF IS T EIZ D n



114 N

T, B39%D=—=ANH o720 TDOZ LS, BAVE
G PET B BRI DA SRR O S N RE
B BPREM~Y = 2 7 VOERIZH 72> TlE, i
AR & 1) CEORAT B2 AT ) 7o OER, fEEHE
DOBATEIIH LT, REVMEE TOAEOHHRE %
119 72D OXEHFEICIET 53, #FRMOLREIZON
THBRIFICANL LEDRH D EEZ Do BHER &P
T % R DA AR OB B 5 3R
BIZOWTIE, TEFY AP ENZDDIRITEA
Ehnicd, Gk, FEWREMES = 27 VOERIZET
T, FHIENC X BRIR AR B2 FA LT T ]
VDD 5

V. FHAEDRF

ARIFFED MUNER1X10.9% LKL, ¥ TV OMER
BRI D o 720 HHFLHRISOWT b & HA334~44
NEBRIEDIH o 720 IR > 721K & LTI,
A %2 20134E 4 A T2 H 2L, EENDOE
TCaHTh 7228, 32 AL REIMICEE L2772
O, BIBERIEERH-TEEZONT, 72, B
AR HEMBAA S otz bd, BIBRITHE)
HoENTHLEEZ LN, 4, Ihbous
WAV THRE P LETH %,

VI #& &

KD BN RIDTOIH 124k 5,

1) LDAZOEALICE ) FFAREZ#ED KL 22841,
1-3#FEE~ 7 EH O ABEA64.6% Th -
78, R & LT, B IERGREDS B % o,
RHVE D FEFEIZ A SN 3 WIEYYE O PR I L)
T2 NT Wiz,

2) ABIRAE & ORI 2 B BT b LT 7228,
K53 B RRAVE O A REIR 12N 2. T, BPSD @
HBLUC X 5> TH, MEEROAL ST, BKTFH;
DI2ODITAED TN T Wz, F72, IGEEHIZ
BPSDZ & % #if B0 i B Mk O KT 2 & A G AT
BALL 2w & 9 AT T/, IRSEE AL
&, REEED R R E DD - 72,

3) BRI~ = 2 7V OLELED = — XA
B 727, FRKHE DSBS % RN O AR T ik
X0, OAZORFEIICHE T 5 ket i
WA & @) CHIRE AT 2ok Y, O
REOPFEHELO—FIFFITOVTO = — AP

%%))O f:o

[E S

E
AN TN 7272 & F L 72 E O S N
Jtii% D Mk B ORI CEH V2 L 9. ARBFgE
(&, P23~ 264F BERHET R B B K F RS FF%E (B)
(FLRE 5 23792576) DB &M Z Z T THEMV/2 L
F L7

5| ISR

D) AT B GO mEE oma & sk AP
BRI L OB, HATEEY 75505 16(1)
60-67, 2012.

2) KE#EE, RIUEMT, EFHQE  BAELZAT S
RO A B E O AR OER & AR EHAE I
F PR E O FRE. I AERSG GRS, 8(2):
35-46, 2013.

3) KESER © il NRALIE R 35\ TR % & B
T 5 R A SRR I L TEBES N TS
PORE M OIEE. H ARG G YR, 9(1):1109-
116, 2013.

4) WBEGEAT ¢ AR NPRMERIE S BT 2 S E R
fia IR B KRR, 38(4) 1167-173, 2013.

5) JEAES @A KEE BT G (2008) ST 204F
(2008) FEH FAT OB, http:/www.mhlw.go,jp/toukei/
saikin/hw/kanja/08/index.html (2014-08-11)

6) KEFER R OFRHANE % & 6F3 2 S lnl2
DAEREL OFHREHOLIROERE. AR
ZE, 4:31-39, 2014.

7) WEEIRS, REER, AL, b BBET AR S
iz ODAE0BIR [BEimE AR e0d gL &
DORE RO, FREF MR, 52(1) 171-76, 2005.

8) “PHIWISE, MRHEBAL T, HAHLT, i RIS RIS
H D OAREEZ O NBREDIERE &SRR, BHER
MR, 4(1):99-103, 2011

9) KEER, HLEMF B OAEEZOREBOHC
HHOERE L OAEORMRIEEEE OB, KRS
YV —FN, 7(2):66-76, 2008.

10) WSHFG, UPHIEEE, MR, Ml AR E D R
T OALEE OFERETA L SRR H AL
N F—3 g R 12(1) 1118121, 2007.

11) R HBE—  AdE 8 AR R\ 35 0F 2 JRJE =5
DOREREIT DOV T, Kitakanto Med J, 60:219-221,
2010.

12) 20094EEEATRMIZEHE (2011, June 3) : 12 OAIEE
HARTA 7 (20104E L ET i) . http://www j-circ.orjp/
guideline/pdf/JCS2010_matsuzaki_d.pdf (2014-08-
11)

13) HARRAEZES  fBAVET ¥ X b7 v 7. pp.8l-102,
rpabEE AL, R, 2008



It ORI O RRHVE % & 0F 9 2 iR VE LA iR 38 O PR L 115

Disease management in elderly people with dementia
and chronic heart failure living in health care facilities

for the elderly requiring long-term care

1
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Abstract : The purpose of this study is to clarify the actual status of disease management
in elderly people with dementia and chronic heart failure (CHF) living in health care facilities
for the elderly requiring long-term care in order to prevent the deterioration of CHF. A
postal survey was sent to 1,000 health service facilities for the elderly across the country
and nursing staff at each facility were asked to respond. A total of seventy-nine participants
answered. The results showed a ratio of more than 60% re-hospitalization due to worsening of
heart failure and fevers (54.4%) and infectious diseases (50.6%) ranked highly as reasons for re-
hospitalization. Disease management for preventing respiratory infections and salinity, fluid and
activity management were all implemented in collaboration with staff who worked in different
departments. It was considered that supervised administration of disease management was
relatively easy to support. 72.1% of participants fully or partially recognized the need for a
manual about disease management. The need for overall disease management of CHF such as
general knowledge of CHF was higher than the need for ways to support symptoms relevant
to dementia such as refusal to eat, refusal to take medicine, and giving up activity and the need
for ways to implement disease management in collaboration with staff who worked in different

departments.

Key words : elderly people with dementia, chronic heart failure, disease management, health

care facilities for the elderly requiring long-term care
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The realities of difficult nursing situations and ways to support
elderly people with dementia and chronic heart failure living

in health care facilities for the elderly requiring long-term care

Haruka OTSu

(Received August 22, 2014 ; Accepted December 16, 2014)

Abstract : The purpose of this study is to clarify the realities of difficult nursing situations and
ways to support elderly people with dementia and chronic heart failure living in health care
facilities for the elderly requiring long-term care. A postal survey was sent to 1,000 health
service facilities for the elderly across the country and nursing staff at each facility were
asked to respond. A total of seventy-nine participants answered. The results showed that
participants tended to experience difficulties in providing nursing support for elderly residents
with moderate to severe Alzheimer’s and communication problems. In addition, they tended to
experience difficulty in providing nursing support for mental excitement and overactive states
in Behavioral Psychological Symptoms of Dementia (BPSD) such as restlessness, agitation,
hyperactivity, and wandering which can easily cause heart strain. They had difficulty in
monitoring symptoms of heart failure and deterioration, but they provided support for the
prevention of deterioration and excessive fluid intake by informing and conferring with a

medical doctor in addition to supporting heart failure management in cooperation with care staff.

Key words : elderly people with dementia, chronic heart failure, difficulty in support, Behavioral
Psychological Symptoms of Dementia (BPSD), health care facilities for the elderly

requiring long-term care

Department of Developing and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
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Difficult features of wandering recognized

by staff members in long-term care insurance facilities

3

Honami ONODERA *', Koto Fujii*? and Haruka OTSU”

(Received August 22, 2014 ; Accepted December 12, 2014)

Abstract : The purpose of this study was to clarify the difficult features of wandering recognized
by staff members in long-term care insurance facilities. 60 staff members who had experience
of caring for elderly people with dementia who wandered in Long-Term Care Health Facilities
and Long-Term Care for the Elderly Facilities participated in this study and a self-administered
questionnaire survey was carried out. The results showed that participants tended to feel a
care burden for wanderers with severe Alzheimer’s disease, those who wanted to go home, and
those who had a high risk of falls/tumbles. Furthermore, they tended to experience difficulty
in caring for cases of wandering at night and communication problems. A comparative analysis
of years of experience in dementia care and job categories showed that the group with above
average years of experience in dementia care took significant risk of severe wasting as the
criterion to decide to stop wandering compared to the group with fewer than average years of
experience in dementia care (p=0.032). Nursing staff took charge of cases of significant degrees
of severity in the case of communication problems in comparison to care staff (»p=0.027).

Key words : wandering, Behavioral and Psychological Symptoms of Dementia; BPSD, dementia,

difficult care, long-term care insurance facilities

*1Tohoku University Hospital, 1-1 Seiryou-cho, Aoba-ku, Sendai-shi, Miyagi-ken, 980-0872, Japan
* 2Jtabashi Medical System (IMS) Miyoshi General hospital
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The actual conditions of physique and development among students
in Aomori Prefecture

— Comparison between Aomori and Nagano Prefectures —

Ryoko KIMURA ™' and Yoshiko NISHIZAWA *°

(Received September 24, 2014 ; Accepted December 12, 2014)

Abstract : The health status of the residents of Aomori Prefecture is not good; the average
life span is the lowest in the country for both men and women, and the prevalence of obesity
among students is the highest nationwide. Since obesity is known to cause lifestyle-related
diseases, its elimination during early childhood is necessary in order to promote a healthy
future.

This study compared and analyzed height, weight, and the prevalence of obesity and
thinness among students in Aomori and Nagano Prefectures. Data were obtained from the
results of the school health statistical surveys from fiscal years 2006 to 2013.

Height and weight were higher in students in Aomori than students in Nagano, and these
differences were apparent by the time the children were 6 years old.

The prevalence of a tendency towards obesity was higher in students in Aomori than those
in Nagano in all age groups. The prevalence of a tendency towards thinness was lower in
students in Aomori than those in Nagano in all age groups.

Because the lifestyles of parents influence those of their children, continuous health
education for both parents and students is necessary from early childhood in Aomori
Prefecture.

Key words : Aomori Prefecture; students; physique; obesity; thinness
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Abstract : The purpose of this study was to identify roles that nursing students seek in
male nursing teachers. Third- and fourth-year students at three nursing schools were asked
to participate in an anonymous self-report questionnaire survey, and replies were received
from 186 students. The questions asked about the students’ personal attributes, whether they
desired an increase in the number of male teachers, the roles they sought in male teachers, etc.
Significantly more third-year than fourth-year students and significantly more male students
than female students desired an increase in the number of male teachers. Approximately
60% replied that male teachers have roles. The mean values of the third-year students were
significantly higher than those of the fourth-year students in regard to three specific roles
including “Possibility of expressing different viewpoints from female teachers” and “Leading
to a better understanding of male patients,” and the male students’ values were higher than
the female students’ values in regard to two specific roles. No differences were seen between
the gender types. Male students appeared to be hoping for a more comfortable feeling, future
models, etc., in teachers of the same sex. The results suggested that female students also
recognize a role for male teachers in terms of their viewpoints as males, a better understanding

of male patients, etc.

Key words : nursing education; male nursing teachers; nursing students; role
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Analysis of transferring patients from the bed to a portable toilet

— Comparison between nurses and nursing students —

Motoko KIMURA ™', Seiko Kupo™?, Mayumi SATO ™’
Yuko ANzZUE™", Hiromi YOKOTA™*, Misato MAKINO **

and Akira ISHIKAWA **

(Received September 30, 2014 ; Accepted December 20, 2014)

Abstract : We examined differences between the skills of nurses and nursing students
transferring patients from the bed to a portable toilet. We investigated the procedure by
observing and interviewing 15 nurses and 13 students.

Nurses assisted the patient to rise by grasping their underwear and then pivoting in such a
way that their pivoting foot blocked any turning by the patient. In contrast, students generally
placed a hand on the patient’s back, encouraging them to lift their buttocks, rotate and sit
down on the portable toilet; they did not block the patient’s rotation with their own foot. Nurses
took longer to carry out the procedure, were mindful of the “patient’s safety rather than their
own comfort,” the “need to get the patient moving,” and the “way in which they approached
the patient.” In contrast, students were aware of using body mechanics to move the patient.

When transferring patients, nurses gave priority to patient safety and comfort; students,
instead, placed an emphasis on using what they had learned of body mechanics. Although
the procedure did not involve more complex skills such as removing patients’ underwear, my
examination clearly revealed a difference between skills used by nurses and by students in

transferring patients.

Key words : skills of transferring patients; nurses; nursing students; bed; portable toilet
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A Review of the literature, siblings of children with cancer
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Abstract : The purpose of this review were to make clear the trend of research which was
targeted at the siblings of children with cancer and to figure out the current movements of
the decision-making process of siblings to become donor of bone marrow transplantations
which included the explanation to them and the intervention method.

[Mental health problems of the siblings], [Explanations to the siblings], [Experience of the
siblings], [Effect of the siblings], and [Thoughts of the parents to the siblings] were found as
focuses of the research on the siblings of children with cancer.

The research which focused on decision-making of the siblings who became a child bone
marrow donor was noted in only one reference.

It was found that the process and the intervention method of a child bone marrow donor's
decision-making were needed to be examined with the ethical problem.

Key words : children with cancer; bone marrow transplantation; donor; siblings;

decision-making
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