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Sense of purpose in primary caregivers involved in the care of

dementia patients: In relation to the care burden

Sayori KoMATSU*' and Haruka OTsu*?

(Received September 13, 2010 ; Accepted December 14, 2010)

Abstract : Caregivers go through various experiences of loss but they also derive a sense
of purpose and the meaning of their own existence through giving care. However, it can be
expected that Behavioral Psychological Symptoms of Dementia (BPSD) will have a great
influence on the sense of purpose in caregivers who care for dementia patients. Therefore, this
study aims to clarify caregivers' sense of purpose and care burdens and to review the nature
of support for those involved in dementia care. Results showed that a high rate of primary-
care givers felt a care burden. On the other hand, they felt a great sense of purpose because
they were giving care while being supported both mentally and physically by fulfilling their
role in society and in the family and being of use to someone, feeling the value of their own
existence because they are needed and receiving various kinds of support. It was suggested
that the shorter the care period, the more caregivers required coping techniques for BPSD and

appropriate information in order to give support to dementia patients who remained at home.

Key words : sense of purpose; care burden; dementia; home care; primary caregiver

*1 Akita University Hospital, 44-2, Hasunuma, Hiroomote, Akita-shi, Akita-ken 010-8543, Japan
*2Department of Development and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
Sciences
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A Study on the current status of nursing skills of mid-career

nurses and the professional autonomy of nurses

Akemi KOBAYASHI"', Akemi TSUSHIMA*?, Kasumi MIKAMI*®

and Yoshiko NISHIZAWA™**

(Received September 30, 2010 ; Accepted December 20, 2010)

Abstract : The purpose of this study was to clarify the relationship between the current
status of mid-career nurses nursing skills and their personality. The participants were 35
nurses with 5 or more years of clinical experience at hospital. The nurses were videotaped
while changing the positions of a simulated patient. The performance was analyzed using the
self-evaluation of nurses, the simulated patient’s evaluation, and the video recording. Forty-seven
items from “The scales for professional autonomy in nursing developed by Kikuchi & Harada”
were used to evaluate the personality of the nurses. The measure of professional autonomy in
nursing consists of five areas: Cognition, Performance, Concrete judgment, Abstract judgment,
and Independent judgment. The results showed that, in the measure of professional autonomy
of nurses, Independent judgment scored the highest, while Abstract judgment scored the
lowest. The scores of professional autonomy showed a significant correlation with the self-
evaluation scores of the nurses. The evaluation of the video recording showed that the mid-
career nurses current skills in changing patient positions were insufficient in terms of patient
comfort and safety. However, the nurses were considered to have the ability to practice nursing
independently, based on their high scores in making independent judgments. The potential
association between nursing skills and the professional autonomy of nurses suggested the
importance of a multifaceted education to strengthen the capacity of the nursing skills of mid-

career nurses.

Key words : mid-career nurses; changing the positions; professional autonomy
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nurses in nursing situations
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Abstract

Aim: We aimed to clarify how nursing students in nursing situations recognize patient
emotions depending on the presence or absence of verbal communication, and to clarify the
relationship between nurses’ intuitive ability and their emotional awareness.

Methods: 48 nursing students from University H participated in addition to a comparison
group of 23 nurses from the University H medical school hospital. Sakano’s Mood Inventory
was used to evaluate five emotions, which were expressed twice each through ten video-
taped nursing scenes. To measure nurses’ intrinsic intuitive ability, we used Kawahara's
intrinsic intuitive ability scale.

Results: In situations involving happiness and sadness, we found that student scores fluctuated
depending on the presence or absence of verbal communication. Emotional awareness was
clearly influenced by verbal communication, but even in its absence we inferred that the
patient’s emotions were recognized to some extent. The score of each category of intrinsic
intuitive ability was comparable for both students and nurses. We also found that the greater
a student’s logical thinking skills, the lower their ability to recognize patient moods.
Conclusions: We surmised that the sensitivity of individual students is involved when
nursing students recognize the emotions of patients, and this process is influenced by verbal

communication.

Key words : communication; emotional awareness; intrinsic intuitive ability; logical thinking;

nursing students

1. INTRODUCTION

Communication is a complex act including
verbal and non-verbal behaviors as well as logical,
emotional, and intuitive processing of information.
Communication is an important skill that enables
nurses to comprehend patients’ needs and to provide

more appropriate care for patients. However, nursing
students’ communication skills are often lacking."’
The results of our study that surveyed social skills?’
showed that nursing students’ ability to correctly
interpret non-verbal communication was slightly
low, and it was found that there was a possibility
that nursing students might control their non-verbal

* 1 Hirosaki University Graduate School of Health Sciences, 661, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan

E-mail: yoshiko@cc.hirosaki—u.ac.jp
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Figure 1 The conceptual framework in this study

expressions. Further, an analysis of a 5-minute
interaction with a simulated patient'!’ made clear
that the verbal response time and the amount of
non-verbal communication—including gestures, head-
nodding, and hand and arm movements—was lower
for nursing students than for practicing nurses.
However, the analysis also found that both nursing
students and nurses engaged the patient face-to-face
for approximately 90% of the total interaction time,
similar to the results of Kruijver et al.®) All of these
studies reported nursing students’ understanding of
emotions and corresponding behavior in response
to specific still scenes, such as photographs. Yet in
actual nursing situations, subjects recognize patient’s
emotions not from still scenes but from actions
unfolding in time.

In many cases, nurses may recognize a patient’s
emotions through non-verbal communication and
respond intuitively. Since the early work of Benner
& Tanner? | interest in the role that intuition plays
in informing nursing behavior has been increasing.
Studies of nurses’ intuitive ability in Japan include
Yatsu's study®’, which used photographs of nursing
scenes to study nursing students and nurses, and
a study by Kawahara et al.%” on nurses’ actual
intuitive ability. Overseas studies have focused on
measuring assessment skills regarding patients’
admission to the hospital”’, decision-making skills
in critical care® ?’, assessment skills regarding the
perception of sharp pain in patients'”, and palliative

11)

care skills.' Further, Pirret's study® emphasized

the importance of nurses’ intuitive ability. Although

there is a longer history of research in the West,
differences in Japanese communication styles
preclude the direct application of such knowledge to
teaching communication skills in Japan. Therefore,
research must be conducted within Japan to inform
nursing practices. However, we found no studies that
examined nursing students’ ability to understand
patients’ emotions in actual nursing situations, nor
any research exploring the relationship of such
understanding to intuitive ability.

This study aimed to clarify the extent to which
nursing students recognize five basic human
emotions (happiness, surprise, anger, sadness,
and seriousness) depending on the presence or
absence of verbal communication, and to clarify
the relationship of intuitive ability and emotional
awareness (empathy) in nursing situations. We
define “intuitive ability” as the comprehensive
capacity for clinical judgment in which the nurse
develops “emotional awareness,” grasping patients’
inner feelings through observation.

The conceptual framework in Fig. 1 shows the
elements of our study of nurse communication
skills and their relationships to one another. This
conceptual framework guided the study by focusing
our attention on verbal communication and intuitive

ability.

1I. METHODS

1. Participants
Participants consisted of a convenience sample of
48 University H nursing students in their third or
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Table 1 Nursing situation scenes

Emotion Scene No. Description of the situation
Happiness 1 A patient is notified of discharge from the hospital.
2 A patient receives a foot-bath.
Surprise 3 Someone unexpectedly visits a patient.
4 A patient is notified of an unexpected examination result.
Anger 5 A patient waits a long time for an outpatient clinical examination.
6 A patient is repeatedly, painfully subjected to a needle in order to draw blood.
Sadness 7 A patient is notified that hospitalization will be extended because of medical treatment.
8 A patient is informed of a malignant illness.
Seriousness 9 A patient attends an orientation to the hospital.
10 A nurse measures a patient's blood pressure.

fourth year of study and another convenience sample
of 23 nurses from the University H medical school
hospital, who served as a comparison group. The
average age of the nurse group was 344 = 87 years,
and the average amount of clinical experience was
114 += 89 years. For the nurse-patient interaction
scenes, four experienced actors were hired to
perform as simulated patients and a simulated nurse.
The simulated nurse appeared in all scenes, and one
of the three simulated patients appeared in each

scene.

2. Procedures
(1) Set up of the nursing scenes

Five basic emotions seen in nursing situations
—happiness, surprise, anger, sadness, and
seriousness—were selected for this study. After
discussing a variety of typical scenes in which
patient’s emotional expressions are encountered, we
decided to portray each emotion twice, ultimately
selecting the ten scenes listed in Table 1.

(2) Video-taping of the nursing scenes

All eight of us checked the video to ensure that
the emotions in each scene were expressed or not
expressed appropriately. We required corrections
before approving the final video.

We explained the purpose of our study and
the background information for each scene to the
simulated patients and the simulated nurse. We
requested that the simulated patients behave as
naturally as possible to express their emotions in
each scene. We also taught the simulated nurse the

necessary nursing skills.

(3) Data collection

We collected data from February to April 2007 as
follows. (1) Participants viewed ten nursing scenes
including non-verbal communication, followed by ten
nursing scenes including verbal communication. (2)
After viewing and listening to each nursing scene,
participants completed an evaluation of the patient’s
emotions. This procedure was conducted separately
for each participant. Although no restriction was
placed on the time taken for participants to respond,
the actual time required for each participant was
approximately 1.5 hours.

(4) Measurements

We evaluated emotional awareness using Sakano’s
Mood Inventory". This scale consists of 40 items and
five factors: tense and excited, refreshed, fatigued,
depressed, and anxious. Scoring follows a four-point
scale, with one point indicating “inapplicable” and
four points indicating “highly applicable.” Thus, the
possible score for each factor ranges from 8 to 32
points. Cronbach’s alpha reliability coefficient was
0.70 to 0.91, and our study achieved 0.865-0.950,
confirming high reliability.

To assess intuitive ability, we used Kawahara's
intrinsic intuitive ability scale.®’ This scale has six
categories: intelligence, expertise, logical thinking,
involvement, sensitivity, and general knowledge.
Scoring follows a five-point scale, with one point
indicating “inapplicable” and five points indicating
“highly applicable.” The intuitive ability score is the
total of the individual scores for the six categories.
Cronbach’s alpha reliability coefficient was 0.90 and
we verified reliability for our study at 0.836.
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Scene 1: A patient is notified of discharge from the hospital.

Table 2 Emotional awareness for happiness

A. TsusuimMa, M. HANAYA, A. KOBAYASHI

Comparison
Students (n=48) Nurses (n=23) between the two
Mood state N ol N bal N Eoups
on-verpal L. statisticai on-verpa P statisticai on-
communication Verbal communication sig?n?ﬁ?alnccdel:*” communication Verbal communication Sign‘;ﬁ':aﬁc'e'ﬂ, verbal Verbal
Tense and excited 11.0 ( 9.0~15.0) 11.0 ( 9.0~15.0) 140 (11.0~16.8) 130 (10.0~16.0) *
Refreshed 200 (18.0~225) 250 (225~27.0) ko 19.0 (14.3~22.0) 240 (21.0~26.8) *kx
Fatigued 80 ( 80~ 80) 80 ( 80~ 80) 9.0 ( 80~128) 80 ( 80~ 9.8) * *
Depressed 80 ( 80~ 80) 80 ( 80~ 80) 9.0 ( 80~11.0) 80 ( 80~ 80) %
Anxious 120 ( 9.0~135) 100 ( 80~13.0) ko 150 (120~180) 120 ( 9.0~15.8) folokol
Scne 2: A patient receives a foot-bath.
Comparison
Students (n=48) Nurses (n=23) between the two
Mood state s
Nno-verbal Verbal A statisticai Non-verbal Verbal . statisticai ~ Non- Verbal
communication " €rPa communication g g ce communication ¥ €P2 communication e eonce verbal Verba
Tense and excited 7.5 ( 7.0~ 9.0) 80 ( 80~ 9.0) HH K 80 (7.0~ 98) 80 ( 80~110)
Refreshed 230 (205~25.0) 230 (22.0~25.0) 220 (19.3~258) 220 (19.3~25.0)
Fatigued 80 ( 80~ 90) 80 ( 80~ 80) 80 ( 80~10.0) 80 ( 80~1038)
Depressed 80 ( 80~ 9.0) 80 ( 80~ 80) 9.0 ( 80~10.8) 80 ( 80~ 80)
Anxious 9.0 ( 80~120) 85 ( 80~105) * % 120 ( 9.3~1238) 9.0 ( 80~11.8) *
Note. The numbers indicate median (interquartile range: 25th-75th centile).
2) Wilcoxon signed rank test. »’ Mann-Whitney U-test.
*p<.05. **p< 01, ***p<<.001.
(5) Ethical considerations
III. RESULTS

This study was conducted with the approval
of the Hirosaki University Medical School Ethics
Committee and we followed the Declaration of
Helsinki principles in conducting this research. We
provided a thorough explanation of the study and
our expectations to potential participants, assuring
them of confidentiality, their right to withdraw from
the study without penalty, and that their school or
service records would not be influenced by their
participation or lack thereof. Participants electing
to participate in the study were asked to sign an
informed consent document.

(6) Statistical analysis

We used StatView 5.0 (J) for statistical analysis.
Since the data did not display a normal distribution,
we used ordinal level scoring and conducted non-
parametric tests. We used a Wilcoxon signed-rank
test to compare the two-paired groups, and a Mann-
Whitney U-test to compare the two independent
groups (the student group and the nurse group).
We then calculated the Spearman rank correlation
coefficient for the relationship between intuitive
ability and emotional awareness. The level of
significance we selected for this study was p < 0.05.

1. The state of emotional awareness with regard

to verbal and non-verbal communication
(1) Happiness. Our measurements of subjects’
emotional awareness of the patient’s happiness in
scenes 1 and 2 are shown in Table 2. In scene 1,
in which a patient is notified of discharge from the
hospital, the scores for both the student and the
nurse groups increased for the “refreshed” mood and
decreased for “anxious” in the verbal communication
version. In the nurse group, the scores for “fatigued”
and “depressed” also declined. When the scores of
the two groups were compared for the non-verbal
communication version, except for “refreshed,” the
scores in the nurse group were significantly higher
than those in the student group.

In scene 2, in which a patient receives a foot-bath,
the scores for “anxious” were lower for both groups
in the verbal communication version. The score
for “tense and excited” increased slightly for the
student group. However, there were no significant
differences in scores between the two groups,
regardless of whether communication was verbal or
non-verbal.

(2) Surprise. Our measurements of subjects’ emotional
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Table 3 Emotional awareness for surprise

Scene 3: Someone unexpectedly visits a patient.

31

Comparison

Students (n=48) Nurses (n=23) between the two
Mood state groups"
coﬁ?;l:ﬁzz?ilon Verbal communication Sl;ﬁfgg‘;ﬁé) COEE?JEE:SLH Verbal communication Slgsltl‘llftil(?;z'clel vlifll)l;ﬂ Verbal
Tense and excited 14.0 (11.0~180) 145 (115~180) 150 (12.3~16.8) 130 (120~17.0)
Refreshed 170 (15.0~21.0) 180 (15.0~20.5) 160 (14.3~19.0) 180 (14.3~19.8)
Fatigued 80 ( 80~105) 80 ( 80~10.0) * 11.0 ( 80~14.0) 80 ( 80~11.0) *
Depressed 80 ( 80~13.0) 80 ( 80~ 80) #kok 100 ( 80~138) 80 ( 80~11.0) *
Anxious 120 ( 9.0~155) 110 ( 95~14.0) 14.0 (10.0~17.8) 120 (11.0~16.8)
Scne 4: A patient is notified of an unexpected examination result.
Comparison
Students (n=48) Nurses (n=23) between the two
Mood state SIOUDS
Non-ve_rb'ql Verbal communication . Statisticai Non-verbal Verbal communication _ Staustica | Non- Verbal
communication significance®’  communication significance®’  yerbal
Tense and excited 19.0 (16.0~22.0) 180 (15.0~21.0) * % 180 (15.3~21.0) 170 (13.0~20.8)
Refreshed 80 ( 80~ 95) 80 ( 80~ 9.0) 9.0 ( 80~10.0) 80 ( 80~10.0)
Fatigued 140 (11.0~180) 120 ( 9.0~16.0) Hk 16.0 (12.3~20.5) 120 (10.0~180) 3k
Depressed 175 (15.0~22.0) 190 (155~225) 170 (133~2238) 210 (17.0~238) %
Anxious 245 (205~27.0) 220 (19.0~26.0) * %k ok 230 (19.0~275) 230 (20.3~26.8)
Note. The numbers indicate median (interquartile range: 25th-75th centile).
2) Wilcoxon signed rank test. »’ Mann-Whitney U-test.
*p<.05. **p< 01, ***p<.001.
Table 4 Emotional awareness for anger
Scene 5: A patient waits a long time for an outpatient clinical examination.
Comparison
Students (n=48) Nurses (n=23) between the two
Mood state EToups
coﬁﬁ&eizzglon Verbal communication gl;tjéffl'rffe' Coiﬁll\;ﬁzgzlon Verbal communication “;;fgcs;'rffe'\ vi?tl)l:;l Verbal
Tense and excited 280 (25.0~29.5) 265 (23.0~280) ok ok 280 (26.3~29.0) 260 (24.3~29.8)
Refreshed 80 ( 80~10.0) 80 ( 80~10.0) 9.0 ( 80~ 98) 9.0 ( 80~10.8)
Fatigued 120 (10.0~175) 115 ( 9.0~180) 120 (100~175) 120 (10.3~17.0)
Depressed 130 (10.0~18.0) 150 (10.0~19.0) 150 (12.0~20.8) 17.0 (12.0~20.8)
Anxious 16.0 (12.0~20.0) 145 ( 95~19.0) * 19.0 (11.5~21.0) 180 ( 9.3~2238)

Scne 6: A patient is repeatedly, painfully subjected to a needle in order to draw blood.

Students (n=48)

Nurses (n=23)

Comparison
between the two

Mood state — — groups
coi’i;ll:x\;ei(rzziilon Verbal communication Sl;;?g‘:::?é) cogfr?l;\rfl?sggim Verbal communication Sl;;?é‘:;f:é/ vljgtr)lz—il Verbal
Tense and excited 235 (195~26.0) 220 (17.0~26.0) * 230 (195~26.0) 230 (17.3~26.0) *
Refreshed 9.0 ( 80~10.0) 80 ( 80~100) 80 ( 80~ 98) 9.0 ( 80~10.0)
Fatigued 130 (10.0~16.5) 120 ( 95~18.0) 140 (120~17.3) 150 ( 95~17.8)
Depressed 160 (13.0~195) 155 (125~19.0) 180 (14.3~220) 180 (14.0~220)
Anxious 19.0 (16.0~23.0) 180 (135~23.0) 180 (15.3~21.0) 20.0 (14.3~22.0)

Note. The numbers indicate median (interquartile range: 25th-75th centile).
*) Wilcoxon signed rank test. ”’ Mann-Whitney U-test.

*p<.05. ***p< 001,

awareness of the patient’s surprise in scenes 3 and 4
are shown in Table 3. In scene 3, in which someone
unexpectedly visits a patient, the scores for “fatigued”
and “depressed” were lower for both groups in the
verbal communication version.

Moreover, in scene 4, in which a patient is notified
of an unexpected examination result, the score
for “fatigued” decreased in both groups. Although

the scores for “tense and excited” and “anxious”
declined in the student group, the “depressed” score
increased in the nurse group. For both scenes, there
were no significant differences in scores between the
two groups, regardless of whether communication
was verbal or non-verbal.

(3) Anger. Our measurements of subjects’ emotional
awareness of the patient’s anger in scenes 5 and
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Table 5 Emotional awarenessfor sadness

Scene 7: A patient is notified that hospitalization will be extended because of medical treatment.

A. TsusuimMa, M. HANAYA, A. KOBAYASHI

Comparison
Students (n=48) Nurses (n=23) between the two
Mood state N ol N bal N =
on-verpal L. statisticai on-verpa P statisticai on-
communication ¥ erbal communication Signfﬁ';‘;é‘ézw communication V€rbal communication Sign‘;ﬁ':aﬁc'e'ﬂ verbal Verbal
Tense and excited 150 (11.0~175) 120 ( 9.0~16.0) * k% 160 (14.0~19.0) 130 ( 85~1738) * %
Refreshed 80 ( 80~11.0) 80 ( 80~ 95) 9.0 ( 83~ 9.0) 9.0 ( 80~10.0)
Fatigued 175 (13.0~21.0) 150 (13.0~215) 170 (13.3~21.0) 190 (128~21.0)
Depressed 230 (205~26.0) 255 (22.0~28.0) * k% 230 (21.0~25.8) 26.0 (24.3~278) * &
Anxious 250 (205~270) 220 (18.0~26.0) * 250 (23.0~280) 250 (20.0~27.0)
Scne 8: A patient is informed of a malignant illness.
Comparison
Students (n=48) Nurses (n=23) between the two
Mood state gmuDsV bal
Non-verbal Verbal icati statisticai Non-verbal Verbal communication . Statisticai Non- cmirmin
communication  CF A COMMUMCANON ignificance”  communication | ©F o COMMUMCANON ignificance”’ yerbal ication
Tense and excited 11.0 ( 9.0~14.0) 120 (10.0~16.0) * 120 ( 93~16.8) 130 (11.0~17.8)
Refreshed 80 ( 80~10.0) 80 ( 80~10.0) 9.0 ( 80~10.0) 80 ( 80~ 93)
Fatigued 19.0 (16.0~22.0) 160 (13.0~21.0) * ok k 210 (15.3~238) 170 (13.3~22.0) * ok k
Depressed 260 (245~280) 260 (23.0~29.0) 280 (26.0~29.0) 260 (24.0~30.8)
Anxious 240 (21.0~27.0) 235 (21.0~27.0) 270 (24.0~29.8) 260 (22.3~29.0) *

Note. The numbers indicate median (interquartile range: 25th-75th centile).

*) Wilcoxon signed rank test. ”’ Mann-Whitney U-test.
*p< 05, **p< 0L ***p< 001,

6 are shown in Table 4. In scene 5, in which a
patient waits a long time for an outpatient clinical
examination, the scores for “tense and excited” and
“anxious” were lower in the student group, though
no scores changed for any mood in the nurse group.

In scene 6, in which a patient is repeatedly,
painfully subjected to a needle in order to draw
blood, the score for “tense and excited” for both
groups was reduced in the verbal communication
version. Overall, there were no significant differences
in scores between the two groups, regardless of
whether communication was verbal or non-verbal.
(4) Sadness. Our measurements of subjects’ emotional
awareness of the patient’s sadness in scenes 7 and 8
are shown in Table 5. In scene 7, in which a patient
is notified that hospitalization will be extended
because of medical treatment, the score for “tense
and excited” decreased and the score for “depressed”
increased in both groups. In the student group,
the “anxious” score also fell. Overall, there were no
significant differences in scores between the two
groups, regardless of whether communication was
verbal or non-verbal.

In scene 8, in which a patient is informed of
a malignant illness, the “fatigued” score fell in
both groups. In the student group, the “tense and

excited” score also increased. In the non-verbal
communication version, the “anxious” score in the
student group was significantly lower than that of
the nurse group.
(5) Seriousness. Our measurements of subjects’
emotional awareness of the patient’s seriousness
in scenes 9 and 10 are shown in Table 6. In scene
9, in which a patient attends an orientation to the
hospital, scores in the student group decreased
for “fatigued” and “depressed” in the verbal
communication version, while in the nurse group the
“tense and excited” and “depressed” scores fell.

In scene 10, in which a nurse measures a patient’s
blood pressure, the “anxious” score fell for both groups
in the verbal communication version. In the student
group, the scores for “tense and excited,” “fatigued,”
and “depressed” declined, and the “refreshed” score
fell in the nurse group. For both scenes, there were
no significant differences in scores between the two
groups, regardless of whether communication was

verbal or non-verbal.

2. The difficulty of recognizing emotions depends on
the presence or absence of verbal communication
43 students (89.6%) and 18 nurses (78.3%), a
high rate for both groups, responded that it was
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Table 6 Emotional awareness for serious look
Scene 9: A patient attends an orientation to the hospital.
Comparison
Students (n=48) Nurses (n=23) between the two
Mood state N ol N bal N Eoups
on-verpal L. statisticai on-verpa P statisticai on-
communication ¥ erbal communication Signfﬁ';‘;é‘ézw communication V€rbal communication Sign‘;ﬁ':aﬁc'e'ﬂ verbal Verbal
Tense and excited 125 (10.0~16.0) 120 (105~14.5) 150 (13.0~16.8) 130 (11.0~16.0) *
Refreshed 115 ( 9.0~15.0) 11.0 ( 95~13.0) 110 (10.0~15.8) 120 ( 9.3~1338)
Fatigued 120 (10.0~175) 100 ( 85~165) * 11.0 ( 9.0~18.0) 120 ( 90~15.8)
Depressed 135 (10.0~17.0) 115 ( 9.0~17.0) * % 150 (12.0~195) 130 ( 9.0~17.8) *
Anxious 175 (125~20.0) 165 (11.5~20.0) 170 (14.3~25.0) 180 (12.3~21.8)
Scne 10: A nurse measures a patient's blood pressure.
Comparison
Students (n=48) Nurses (n=23) between the two
Mood state s
Non-verbal Verbal A statisticai Non-verbal Verbal . statisticai ~ Non- Verbal
communication " €P communication g ey o communication ¥ €rPal communication g oigeances oo Verbal
Tense and excited 105 ( 9.0~12.0) 95 ( 80~115) * ok 110 ( 9.0~13.0) 100 ( 9.0~11.0)
Refreshed 120 ( 9.0~16.5) 120 ( 95~165) 130 (11.3~15.8) 110 ( 9.3~1338) *
Fatigued 130 (10.0~19.0) 105 ( 80~185) * 16.0 (10.0~205) 150 ( 9.3~20.8)
Depressed 140 ( 9.0~195) 120 ( 80~16.0) ok ok 16.0 (11.0~20.0) 140 (10.0~20.5)
Anxious 165 (125~20.0) 14.0 ( 9.0~17.0) * %k ok 170 (13.3~21.8) 150 (12.0~18.3) *

Note. The numbers indicate median (interquartile range: 25th-75th centile).

*) Wilcoxon signed rank test. ”’ Mann-Whitney U-test.
*p< 05, **p< 0L ***p< 001,

Table 7 Intrinsic intuitive ability
Category Students (n=48)  Nurses (n=23)
Intelligence 160 (140~180) 170 (140~180)
Expertise 17.0 (150~180) 170 (17.0~19.0)
Logical thinking 140 (100~155) 140 (13.0~15.0)
Involvement 130 (115~150) 130 (11.0~1438)
Sensitivity 155 (14.0~17.0) 160 (150~17.0)
General knowledge 100 ( 80~130) 100 ( 9.0~13.0)
Intuition ability 845 (785~91.0) 880 (83.8~93.8)

Note. The numbers indicate median (interquartile range: 25th-75th centile).

difficult to grasp a patient’s emotions without
verbal communication. There were no significant
differences between the two groups.

Of the 50 items and 10 scenes, the total number of
emotions for which we found significant awareness
differences due to verbal communication was 23
items (46%) for the student group and 17 items (34%)
for the nurse group, but we found no significant
differences between the two groups despite the
student group’s higher rate.

3. The relationship between intuitive ability and
emotional awareness
The medians and interquartile ranges of the
intrinsic intuitive ability scores are shown in Table
7. The scores for each category were comparable
for both the student group and the nurse group,
and we identified no significant differences between

the two groups. In the student group, we found no
significant correlations relating intuitive ability, the
total score of the six categories, with the individual
emotional awareness scores in each scene. However,
in the nurse group, in scene 2 the correlation
coefficient for the “refreshed” mood was r = 0475 (p
< 0.05) for non-verbal communication, and r = 0.403
for verbal communication, resulting in a positive
correlation. However, we recognized no relation
between intuitive ability and emotional awareness
in the data for the student group in nearly every
scene. By examining the relationship between each
category and emotional awareness, we developed a
more detailed method to isolate specific skills that
might need development.

4. The relationship between logical thinking skills

and emotional awareness
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Examining the relationship between emotional
awareness and logical thinking skills (a subcategory
of intuitive ability), we found a low negative
correlation in the student group for all scenes,
irrespective of the presence of verbal communication.
For 13 emotions in the non-verbal communication
versions of scenes and 16 emotions in the verbal
communication versions of scenes, r ranged from
-0.286 to - 0.374 (p < 0.05) between specific emotions.

On the other hand, although for the “refreshed”
mood in the non-verbal communication version of
scene 4 we recognized a middling negative degree
of correlation, r = -0.453 (p < 0.05), we found no
significant correlation between logical thinking and
emotional awareness in the nurse group for other

scenes.

5. Relationship between sensitivity and emotional
awareness

We recognized a positive correlation between
sensitivity, which is another subcategory of intuitive
ability, and emotional awareness in eight scenes in
the student group. The correlation coefficient was r
= 0.358 (p < 0.05) for the “tense and excited” mood
in the non-verbal communication version of scene 1,
r = 0.316 (p < 0.05) for the “refreshed” mood in the
verbal communication version of scene 2, and r =
0.358 (p < 0.05) for the “tense and excited” mood in
the non-verbal communication version of scene 4,
while we calculated r = 0415 (p < 0.05) for “tense
and excited,” r = 0.308 (p < 0.05) for “fatigued,” and
r = 0.320 (p < 0.05) for “depressed” in the verbal
communication version.

Regardless of the presence of verbal communication,
the correlation coefficient was low or medium, r =
0.286 to 0518 (p < 0.05), except for the “refreshed”
mood in scene 6. In the verbal communication
version of scene 7, we recognized a low-level
correlation coefficient of r = 0.292 (p < 0.05) for “tense
and excited,” r = 0.296 (p < 0.05) for “depressed,”
and r = 0.344 (p < 0.05) for “anxious.” In the verbal
communication version of scene 8, the correlation
coefficient was r = 0.295 (p < 0.05) for “tense and
excited” and “fatigued.” In the verbal communication
version of scene 9, we calculated r = 0.294 (p < 0.05)
for “anxious.” On the other hand, in the nurse group

we recognized no significant correlations between

sensitivity and emotional awareness for any scene.

1V. DISCUSSION

1. Emotional awareness according to the presence

or absence of verbal communication

In this study, we examined factors affecting the
communication skills of nursing students. Video
recordings of typical patient situations provided
participating nursing students and nurses the
opportunity to measure their emotional awareness in
the presence and absence of verbal communication.

We found that for scenes concerning happiness
and sadness, some scores in the student group
fluctuated as a result of verbal communication. The
“refreshed” mood score increased and the “anxious”
mood score decreased for scenes of happiness; we
surmised that emotional awareness increases with
the addition of verbal communication. Moreover,
when adding verbal communication to the sadness
scene, the “depressed” mood score increased and
the “anxious” and “fatigued” mood scores decreased,
indicating that emotions may be recognized more
clearly with verbal communication, a pattern which
we also found in the scenes of happiness. Research

'Y regarding how nursing students

by Inoue et a
verbalize acquired information from videotapes
found that while 32.9% of auditory information was
verbalized, only 8.4% of visual information was
verbalized (when the video was watched without
sound). The study suggests that auditory information
predominates in nursing scenes and that nurses pay
increased attention to information shared through
conversations, both of which support our findings in
this study.

On the other hand, we found that some emotion
scores decreased for scenes of surprise, anger, and
seriousness as a result of verbal communication,
particularly for “tense and excited,” “depressed,”
and “anxious.” In other words, when there was only
non-verbal communication, we think that the two
groups overrated these emotions. In another study,
the correct answer rate for surprise and fear was
higher when facial expressions and language were
presented than when only facial expressions were
presented.”” Therefore, as has been the case in
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previous studies, verbal communication appears to
be an important factor for developing awareness of
negative emotions in nursing scenes.

This idea explains why the majority of the
student group (89.6%) and the nurse group (78.3%)
responded that emotional awareness without
verbal communication made scoring the nursing
scenes difficult. According to Mehrabian'®, verbal
communication comprises only 7% of communication
channels; thus it is necessary to also focus on non-
verbal communication in order to appropriately
recognize patient’s emotions. Consequently, we
must reconsider our approach to communication in
nursing education.

When we compared the score of the student
group and the nurse group, we found that the nurse
group’s score tended to be higher for all scenes, and
we found significant differences especially in scenes
1 and 8. This suggests the possibility that the nurse
group recognized the “anxious” mood more strongly
than the student group. Nurses must grasp patients’
mental states in all situations. Nurses may have
learned from experience that careful apprehension
of the patient’s mental state is necessary, as the
emotional awareness of the student group with
comparatively little experience differed in some
respects in responding to the scenes.

2. Relationship between intuitive ability and
emotional awareness

For the student group and the nurse group, the
score for each category of intuitive ability is nearly
the same. In fact, the nurse group’s score was almost
the same as the results from the study by Kawahara
et al.”” We think it is possible that students showed
an intuitive ability similar to nurses because, as
they were in their third and fourth years of nursing
school, they had already begun cultivating their
own views of nursing from experiences in clinical
practice. The study of novice nurses by Routh-Sahd
et al'” found that the intuitive ability score showed
significant correlation with respect to the nurse's
age, years of hospital work experience, and support
from family or friends. However, Rischel et al.”’
reported that nurses’ assessment ability regarding
admitting patients to the hospital is related to

individual ability rather than experience. Therefore,
it is possible that the intuitive ability of both novice
nurses and nursing students is actually an individual
ability and is not automatically low.

Considering the relationship with logical thinking
skills, in the student group we found a negative
correlation between specific emotion scores and
logical thinking skills in all scenes. We recognized
a low negative correlation for 13 emotions in non-
verbal communication versions, and 16 emotions
in verbal communication versions. Students with
higher logical thinking skills clearly showed a
lower recognition success rate for each emotion.
In nursing education, training nursing students to
think logically is emphasized. It is considered that
the students in this study might similarly have
improved their logical thinking skills and applied
them to analyze the nursing scenes.

In scene 4, nurses with higher logical thinking
skills perceived the patient’s emotion appropriately,
especially in the version without verbal communication.
We conjecture that nurses were perceiving intuitively
through emotional awareness. Kawai'® contended
that while nurses, as knowledgeable and experienced
professionals, narrowly focus their attention when
observing patients in order to acquire information,
nursing students have not yet developed a fixed
approach to observation. Our study shows a similar
result. Although the score of logical thinking skills
of the nurse group did not differ greatly from the
student group, the nurses made intuitive judgments
based on their experience thinking logically in actual
nursing situations. Pirret’® recognized a positive
correlation between knowledge of respiratory care
and the clinical judgment score (r = 0.663) for 27
ICU nurses, and the high-level knowledge of 37% of
the nurses was dependent on intuition. These results
suggest that depending on the situation, nurses
might respond intuitively while also applying logical
thinking skills. Since the intuitive ability of the
student group did not differ greatly from the nurse
group in this study, in order to improve the intuitive
judgment ability further, nursing education should
encourage more flexible logical thinking in order to
respond to a wider variety of situations.

As for relations to sensitivity, in the student
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group we recognized a positive correlation in
eight scenes. Most likely, students’ sensitivity was
involved in emotional awareness. On the other hand,
we discovered no significant relationship in the
nurse group regarding sensitivity and emotional
awareness. Regardless of the type of nursing
scene, nurses did not directly express their inner
sensitivity. We conjecture that perhaps nurses have
learned from experience that expressing their inner
sensitivity increases uneasiness in patients, and so
they respond to the patient without showing their
emotions. Nursing education emphasizes strong
sensitivity in order to increase logical thinking sKills,
to improve problem-solving skills, and to foster deep
insight into patients. However, there is an urgent
need to introduce into the curriculum various
simulation learning strategies such as patient-
actors and role-playing, not only to improve logical
thinking skills and emotional awareness of patients
with illness, but also to increase comprehension of
the inner feelings of patients. By improving intuitive
ability, the inner feelings of patients can be grasped
immediately and suitable nursing care can be
offered.

V. CONCLUSION

Even in the absence of verbal communication,
a patient’s emotions can be recognized to some
extent. The student and nurse groups scored nearly
the same in each category of intuitive ability. We
consider that the sensitivity of individual students
is involved when nursing students recognize the
emotions of patients, and this process is influenced

by verbal communication.
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Abstract : The purpose of this study is to realize unique features of nursing students and
acquire some suggestions for nursing education, comparing structure of human relations
between nursing students and general youth. We provided questionnaire to nursing students
who go to educational nursing institutes in prefecture A, which are Universities, two-year
colleges, technical schools and high schools. We had valid response from 1088 examinees. From
the research result, comparing to general youth, it was found that nursing students tended
to prefer broadly close friendship but avoid to be involved in deep relationship to construct
human relations. Separating the gender issue, male nursing students preferred broadly shallow
friendship and it might be possible to focus the importance of visual information. On the other

hand, female nursing students focused the importance of sympathetic thought.
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Abstract :

Purpose: In the present study, we aimed to clarify the necessity and feasibility of rehabilitation
for patients exposed to radiation.

Method: We reviewed both the Japanese- and English-language literature reporting radiation
exposure accidents from the viewpoint of rehabilitation.

Result: Although we identified a total of 583 reports in Japanese and 4683 in English related to
radiation exposure accidents, only three of these reports concerned rehabilitation for patients
who had experienced whole-body radiation exposure. In these three studies, the primary issue
in rehabilitation for acute patient with radiation exposure, as for patients without radiation
exposure, was the promotion of activities of daily living (ADL). In addition, respiratory
rehabilitation was shown to be effective for the preservation of lung function in critical cases,
while maintaining range of motion and functional position starting as early as possible after
exposure was identified as an important factor for attaining early ambulation.

Conclusion: The present literature review showed that rehabilitation as general support,
including early ambulation and respiratory care, is very important in the recovery of radiation-
exposed patients as well as patients with other conditions. Moreover, prediction of prognosis
and application of an appropriate treatment schedule from an early stage was shown to be
a feasible way to increase the effects of rehabilitation for radiation-exposed patients. One
challenge for future research is to obtain concrete effects of rehabilitation in radiation-exposed

patients using an animal model of the pathological processes involved in radiation injury.

Key words : radiation burn; respiratory rehabilitation; regional radiation exposure;

whole-body radiation exposure

the care of radiation-related injuries.
1. Introduction

Although the prevention of radiation exposure
accidents is of the utmost importance, it is also
necessary to prepare for the sudden occurrence of
such accidents. Radiation exposure accidents involve
a number of problems from both social and medical
perspectives, and radiation-exposed patients may

require extensive medical care from specialists in

At Hirosaki University, we aim to cultivate a
strong human resources base in radiation emergency
medicine in order to prepare for radiation exposure
accidents, and Hirosaki University Graduate School
of Health Sciences focuses on the development of
paramedical staff.

The primary goal of treatment in the context of a

radiation exposure accident is to save patients’ lives,
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Table 1 Results on cases of the past radiation exposure accident

Database
Keywords -
Ichushi PubMed
#1 whole-body radiation exposure 4 2540
#2 regional radiation exposure 2 721
#3 acute radiation syndrome 53 1059
#4 Interventional Radiology + radiation exposure 521 362
#5 Non-Destructive Inspection + radiation exposure 3 1

followed by healing of wounds. In order to support
radiation-exposed patients in returning to usual
activities of daily living (ADL) as soon as possible, we
consider rehabilitation intervention to be essential.
however, because there have been very few reports
about rehabilitation for radiation-exposed patients,
the exact disorders targeted by rehabilitation and
the concrete approaches used for intervention have
not been clarified. In addition, although rehabilitation
is typically viewed as having a positive effect, it
is difficult to determine whether rehabilitation is
actually necessary and feasible for radiation-exposed
patients. Therefore, in the present study, in order to
clarify the necessity and feasibility of rehabilitation
for radiation-exposed patients, we reviewed past
reports of treatment following radiation exposure
accidents, focusing on the symptoms of the treated
disorders that were targeted by rehabilitation.

2. Research procedures and results

2-1-1. Review of past radiation exposure accidents

We searched the Database (PubMed for English-
language Database and Ichushi (Japana Centra
Revuo Medicina) for Japanese-language Database) for
papers reporting radiation exposure accidents using

«

the search terms “whole-body radiation exposure”,
“regional radiation exposure”, “acute radiation
syndrome”, “interventional radiology” and “non-
destructive inspection”. Because, in general, searches
for “interventional radiology” and “non-destructive
inspection” did not return reports related to
radiation exposure, we added “radiation exposure”
to both of these terms. The search period for
Ichushi was 1983 to 2010 (all years). In addition, we
searched handouts used in the Radiation Emergency
Medicine course and Health Physics in Radiation
Emergencies course at Oak Ridge institute for

science and education radiation emergency assistance
center / training site, handouts used in the Hirosaki
University Radiation Emergency Medicine Seminar
convened at the National Institute of Radiological
Science, and an atomic energy encyclopedia
(ATOMICA: http://www.rist.or.jp/) compiled by the
Research Organization for Information Science and
Technology.

2-1-2. Results of literature retrieval

The results of the literature retrieval are shown
in Table 1. In Ichushi, four articles were found using
the search term “whole-body radiation exposure”,
two articles using “regional radiation exposure”,
53 articles using “acute radiation syndrome”, 521
articles using “interventional radiology <and>
radiation exposure” and three articles using “non-
destructive inspection <and> radiation exposure”. In
PubMed, 2540 articles were found using the search
term “whole-body radiation exposure”, 721 articles
using “‘regional radiation exposure”, 1059 articles
using “acute radiation syndrome”, 362 articles using
“Interventional radiology <and> radiation exposure”
and one article using “non-destructive inspection
<and> radiation exposure”. We then extracted the
characteristics of the radiation exposure accidents
reported in the articles. Although some articles that
associated with the radiation exposure accidents
were analyzed about a place and process exposed to
radiation, the record of the medical treatment to the
patients exposed to radiation was not seen in these
articles. Some articles reported large, whole-body
dosages of radiation, and several articles reported
regional radiation exposure.

Although there were many reports of radiation
exposure accidents involving radioactive material

used in non-destructive inspection in the field of
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Table 2 Results of rehabilitation for patients in past
radiation exposure accidents

. Database
Additional Keywords
Ichushi PubMed
#1 + 0 4
#2 + 0 5
#3 + rehabilitation 4 3
#4 + 0 1
#5 + 0 0

industry until about 1985, such reports were hardly
found in more recent years. In recent years after
1990s, reports of radiation exposure accidents during
medical examination and treatment using radioactive
materials, such as interventional radiology (IVR),
have more increased. In cases of regional radiation
exposure, some articles reported treating radiation
burn using a skin transplantation method similar to

that used to treat thermal burn.! ™%’

2-2. Rehabilitation for patients involved in radiation
exposure accidents

We searched the reports identified in 2-1-2 using
the term “rehabilitation” together with the five
terms used in 2-1-1.

The search results are shown in Table 2. In
Ichushi, no articles were found using the search

«

terms “whole-body radiation exposure <and>
rehabilitation”, “regional radiation exposure <and>
rehabilitation”, “interventional radiology <and>
radiation exposure <and> rehabilitation”, or “non-
destructive inspection <and> radiation exposure
<and> rehabilitation”; four articles were found using
“acute radiation syndrome <and> rehabilitation”.
In PubMed, four articles were found using the
search terms “whole-body radiation exposure <and>
rehabilitation”, five articles using “regional radiation
exposure <and> rehabilitation”, three articles using
“acute radiation syndrome <and> rehabilitation”,
one article using “interventional radiology <and>
radiation exposure <and> rehabilitation” and no
article using “non-destructive inspection <and>
radiation exposure <and> rehabilitation”. After
extracting the characteristics of the rehabilitation

intervention for radiation-exposed patients

described in the selected articles, we found only
three reports concerning rehabilitation for patients
with whole-body radiation exposure, all of which
described an accident that occurred at an atomic
fuel processing plant in Japan. In these reports,
treatment for radiation burn emphasized range
of motion, maintaining a functional position, and
increasing levels of movement for re-acquisition of
ADL during the acute phase. For the treatment
of decreased respiratory function caused by
aspiration pneumonitis in these reports, respiratory
rehabilitation was provided for the purpose of
improving respiratory and cardiovascular condition
through preservation of lung function.” ~ ¢’

Based on these results, we identified radiation
burn and decreased respiratory function in critical
cases as the primary targets of rehabilitation in
radiation-exposed patients. We discuss the symptoms
of radiation burn and decreased respiratory function
in the following sections 2-3-1 and 2-3-2.

2-3-1. Radiation burn

Radiation burn, also known as radiodermatitis, is
a skin disorder typically resulting from high-dose
radiation exposure.” ®’ In the treatment of radiation
burn, it is necessary to understand that the clinical
conditions of radiation burn are completely different
from those of thermal burn. In thermal burn, the skin
surface is injured, and the severity and range of the
burn can be determined within days of the injury.
However, in radiation burn, the disruption of cell
division in the epidermal basal layer by DNA lesions
caused by the radiation is the primary symptom,
and the extent of injury gradually worsens with
the turnover of the tissue.”  °’ Therefore, because
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it is difficult to predict the prognosis of a radiation
burn immediately after exposure based only on
the physical situation, it is important to evaluate
the radiation dose appropriately and to predict the

future condition of the radiation burn.”*®’

2-3-2. Decreased respiratory function

It is common knowledge that the interruption
of gas exchange in the alveoli of the lungs results
in death. In healthy subjects, air floes into lung
because chest cavity becomes the negative
pressure by thoracic expansion and diaphragmatic
contraction during the inspiration, and the lungs
deflate following thoracic reduction and relaxation
of the diaphragm during exhalation. In this way,
air flow in and out of alveoli of the lungs is driven
by thoracic and diaphragmatic movement, allowing
gas exchange. One article reported that, in patient
with extensive radiation exposure who exhibited
various symptoms, the range of thoracic motion
decreased and diaphragmatic movement was limited
by abdominal distension caused by bleeding of the
digestive tract and peristaltic motion disorder, and
ventilatory support was necessary in this critical
cases.’’ However, positive pressure ventilation,
in which air is artificially forced into the thoracic
cavity, may decrease the range of thoracic motion.
In addition, in radiation-exposed patients, pneumonia
may be complicated by the local accumulation of
lung secretions when inactivity continues over a

long period.

3. Discussion

3-1. Necessity and feasibility of rehabilitation for
radiation burn

In order to improve whole-body control of
circulatory and respiratory conditions and to
promote the re-acquisition of ADL among patients
with whole-body radiation exposure, it is important
to encourage patients to increase their level of
activity as much as possible from an early stage, as
in rehabilitation for non-radiation-exposed 1:)atients.5>

Various radiation-related disorders, including
decreased whole-body condition and immune
competence, prevent patients from maintaining pre-

exposure levels of activity.s) One such disorder

that can be treated during rehabilitation is radiation
burn. Radiation-burned skin becomes hardened and
the clinical condition that skin transplantation is
required gradually, limiting the patient’s range of
motion and resulting in difficulty in maintaining usual
levels of activity. Because the symptoms of radiation
burn gradually worsen with the turnover of tissue,
it is difficult to predict the prognosis immediately
after exposure. However, to minimize the adverse
effects of radiation burn, it is necessary to evaluate
the radiation dose appropriately and to use this
information to infer the future condition of the burn;
it is also important to maintain the patient’s range of
motion and functional position as much as possible
from an early stage. Based on these findings, we
thought that approaches for the improvement of a
patient’s levels of activity, including re-acquisition of
ADL, may be promoted earlier.

3-2. Necessity and feasibility of rehabilitation for regional
radiation-exposed patients

The present literature review identified many
recent reports of regional radiation exposure
accidents caused by medical examination and
treatment using radioactive materials (e.g., IVR).! =%’
Guidelines about the radiation burn with the IVR are
considered. However, although treatments similar to
those used for thermal burn, such as debridement or
skin transplantation, are often used to treat regional
radiation burn, the intervention period and the effect
of the rehabilitation following medical treatment
have not been clarified. It is generally known that
rehabilitation intervention including range of motion
exercises, stretching and sprint therapy following
skin transplantation for thermal burn is essential
and effective for the re-acquisition of flexibility and
mobility.* !V

Based on these findings, we considered rehabilita-
tion intervention following skin transplantation for

radiation burn to be feasible in at least some cases.

3-3. Necessity and feasibility of respiratory rehabilitation
in respiratory management for extensive radiation-
exposed patients

For patients with extensive whole-body radiation
exposure, one of the most important problems is the
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maintenance of respiratory function. In the chronic
stage, the oral mucosa is likely to be affected by
radiation, and aspiration pneumonitis may develop
when the oral mucosa deteriorates. In addition,
oxygenation of the blood may decrease due to
decreased range of thoracic motion and limited
diaphragmatic movement caused by abdominal
distension, and even though ventilatory support is
necessary to sustain lives, it may further promote the
decrease in the range of thoracic motion. Fibrosis of
the lung may also be observed in these patients.”®’
For these reasons, respiratory function is considered
to show a decreasing tendency following exposure to
large doses of radiation. In these cases, respiratory
rehabilitation including postural drainage, maintenance
of the range of thoracic motion and regular postural
change to prevent dependent lung disorder is effective
and necessary.*® We consider that the risk of
aspiration pneumonitis may be reduced by providing

mouth care from an earlier stage.

4. Conclusion

For radiation-exposed patients, rehabilitation
is thought to play an important role in promoting
the re-acquisition of ADL and the management
of whole-body condition through respiratory care.
Moreover, prediction of prognosis and application
of an appropriate treatment schedule from an early
stage may enable even more effective rehabilitation.
However, how early rehabilitation should be carried
out and the influence of physical stimulation such
as range of motion exercises on skin and muscle
following radiation exposure remain unclear. Future
studies using animal models are needed to clarify
the concrete effects of rehabilitation in radiation-

exposed patients.
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Effects of transcutaneous xenon light irradiation around the stellate

ganglion on autonomic activity and peripheral circulation.

Hideki YOSHIDA™!, Toshimitsu DENPOUYA™?, Kazuya NAGATA™®
Hirokazu NARITA** and Saichi WAKAYAMA™*

(Received September 30, 2010 ; Accepted December 14, 2010)

Abstract : The purpose of this study was to investigate the effects of transcutaneous xenon
light irradiation around the stellate ganglion on autonomic activity and peripheral circulation.
Sixty healthy volunteers participated in this study, and underwent two experimental sessions
in the same time zone of two different days: 1) 10-minute xenon light irradiation around the
bilateral stellate ganglions in a comfortable supine position (Xe-SGI); and 2) 10-minute rest
in the same position as Xe-SGI (control). Changes of frequency components of heart rate
variability before and after Xe-SGI and the control, and skin temperatures of the upper and
lower extremities (UE and LE) during Xe-SGI and the control were examined. As a result,
significant changes of the frequency components of heart rate variability were observed only
before and after Xe-SGI. Additionally, the UE and LE skin temperatures during Xe-SGI were
kept almost constant although those during the control declined steadily with time. These
results suggest that Xe-SGI not only causes sympathetic suppression and parasympathetic
predominance but also promotes the peripheral circulation of both the UE and LE.

Key words : xenon light; stellate ganglion; autonomic activity; peripheral circulation
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The learning effects on social attitude of co-medical students

toward person with mental disorder

Takuhiko KAT0*!, Takao OSANAT*', Makoto TANAKA™'

and Kazumaru WADA™'

(Received September 29, 2010 ; Accepted December 14, 2010)

Abstract : In this study, we investigated the learning effects of the co-medical student’s one-
year class experiences on social attitude toward person with mental disorder by the social
distance scale. This study included 384 students in the 2008 investigation, and 421 students in
the 2009 investigation. In the group who had not learned about mental disorders, there was
no change of social attitudes. In the group who experienced the basic special lecture such as
psychiatry, the supporter of "lent a room" and "family's friendship with person with mental
disorders" decreased significantly, and the students who answered that the assumed disease
was 'schizophrenia" increased significantly. In the group who experienced the lecture about
the support skill, the supporter of “the employment” increased significantly. In the group who
experienced practice, the supporter of "the workplace" increased significantly, and the students
who answered that the assumed disease was "schizophrenia" increased significantly. It was
suggested that the lecture about the support skill and the practice were effective to favorable
change of the social attitude based on understanding of the mental disorder.

Key words : person with mental disorder; social attitude, learning effect, co-medical student

*1Department of Disability and Health, Division of Health Sciences, Hirosaki University Graduate School of Health Sciences,
66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan Hirosaki University Graduate School of Health Sciences
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The influence on student’s images for persons with mental
disorder by knowledge about person with mental disorder;

follow-up survey for 1 year.

Takao OSANAT"', Takuhiko KATO™', Makoto TANAKA™'

and Kazumaru WADA™'

(Received September 30, 2010 ; Accepted December 14, 2010)

Abstract : We investigated the influence on images for persons with mental disorder by
knowledge about psychiatry. The students of department of nursing were required to answer
the images for persons with mental disorder. In the survey of the year 2007, the images for
persons with mental disorder were ‘complex’, ‘dangerous’, ‘scary’, ‘fiery’ and ‘difficult’. In the
survey of the year 2008, the images for persons with mental disorder were ‘complex’, ‘dangerous),
and ‘difficult’. These images indicated fear for the mental disorder. Schizophrenia as the name
of a disease associated with images for mental disorder was increasing after lecture about
psychiatry. They made concrete images about mental disorder. It was suggested that needs of
follow-up survey about influence on images for mental disorder by clinical practice and other
subject of professional training.

Key words : mental disorder; attitude survey; knowledge of psychiatry

* 1 Hirosaki University Graduate School of Health Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
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Life satisfaction of inpatient with mental disorder treated

with occupational therapy

Hitoshi YAMAZAKI®', Kei OSANAT*?, Takao OSANAT*?,
Takuhiko KATO*? and Kazumaru WADA*?
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Abstract : We investigated the QOL (Quality of life), subjective QOL and the clinical and
social factors of the psychiatric inpatients who had been treated with occupational therapy in
the mental hospitals. The present study included the 89 psychiatric inpatients (49 males, 40
females). Psychosis was classified as schizophrenia, mood disorders and others. The mean age
of the subjects at the conclusion of this survey was 52.9 years. We interviewed these patients
using questionnaire and checked results accuracy reviewing clinical charts.

More than 70 percents of the subjects answered that they hope for discharge from hospital.
More than 46 percents of the subjects answered that they feel fear about leaving hospital.
These fears consisted of monetary difficulties and health conditioning. This means that the
support for leaving hospital is considered about their monetary and health problems. More
than 65 percents of the subjects answered that they depend on their family. On the other hand,
more than 45 percents of the subjects answered that they need a life with family. Psychiatric
inpatients depend on their families for monetary aspects and so on. However, for example, they
had a trouble with family before they had entered the hospital. Therefore, their families would
not accept them in the future. More than 80 percents of the subjects answered that they feel
a good effect of occupational therapy. In the group who did not participate in occupational
therapy program positively, many patients felt satisfaction about physical aspects.

These results suggested that the inpatients need and hope for leaving hospital. In addition,
they felt an effect of occupational therapy. However, monetary and family problems disturbed
their needs. Satisfaction about life in the hospital also disturbed their needs. To develop more
effective occupational therapy to psychiatric inpatients, their needs, fears and their various
problems should be specially considered.

Key words : mental disease; occupational therapy; QOL

* 1 Midorigaoka Hospital, 1-16, Nishitamagawa-cho, Shiogama-shi, Miyagi-ken, 985-0045, Japan
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* 3Hirosaki University, Graduate School of Health Sciences
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Characteristics of patients with post-stroke depression

Shuhei KOEDA™', Koshi SUMIGAWA*?, Mao SATO*®
Tomoki SHIMIZU** and Hiroto ImAT**

(Received September 30, 2010 ; Accepted December 14, 2010)

Abstract :
[Background and Purpose] Post-stroke depression (PSD) occurs in most of patients with stroke
and causes the decrease of Health related quality of life (HRQOL). We compared symptom of
the stroke and HRQOL which has PDS or non-PSD. And we investigated rehabilitation therapy
for the PSD patients.
[Methods] Subjects are 14 patients with stroke of onset two months. The subjects were divided
into two groups of the non-PSD group and the PSD group by Self-rating Depression Scale (SDS).
As for all subjects, it was investigated motor paralysis, pain, ADL ability, field of activities,
meeting frequency of the family and HRQOL. We used The Medical outcome study 36 item
Short-Form Health Survey (SF -36) for an investigation of the health-related quality of life.
[Results and Conclusions] The PSD group became severer about motor paralysis and pain
than non-PSD group. In addition, it has characteristics that there are small fields of activities
and decreasing ADL abilities with the putting on and taking off of clothing such as the bathing
or the defecating. By these characteristics, SF -36 decrease in subscales about the daily life.

As for the rehabilitation for the PSD patients, the possibility that improvement of the ADL
abilities such as the bathing and the excretion, and improvement body function and expansion

of the field of activities, led to HRQOL improvement of the was suggested.

Key words : Post-Stroke Depression (PSD); Health Related Quality of Life (HRQOL); Rehabilitation
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Introduction of the occupational therapy practices for the
elementary school children and discussion

on the hereafter subjects

Mihoko NopA™"' and Tomomi HARATA*?

(Received September 30, 2010 ; Accepted December 14, 2010)

Abstract : We introduced the occupational therapy practices for the elementary school
children with developmental disorder of movement or behavior, and discussed about the
hereafter subjects. The usefulness of the training program based mainly on the sensory
integration therapy were shown through these cases.

The hereafter subjects will be to pile up the practical examples and to show the necessity
and usefulness of the occupational therapy training, and as a result to expand the chances of
presentation of the training services for the children and their families.

And to bring along the occupational therapy students who will become to present such
a service. Furthermore, to be involved in teaching for the educational department students
about how to see and lead the children to deepen their understanding of the children. It will
be necessary to show how to understand and how to lead of the children to school teacher and

kinder garden nurses, staffs of day care center.

Key words : developmental disorder; special support education; occupational Therapy;

sensory integration therapy

*1Department of Development and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
Sciences 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
E-mail: noda5682@cc.hirosaki-u.ac.jp
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The relationship between the exercise, engagement in agriculture,

and physical fitness of elderly people in A town Aomori Prefecture.

Tomomi HARATA™', Mihoko NopA*?, Kazuyuki KipA*?
Kumiko SAITO*?, Tomoko ISHIZAKI"!, Chiaki KITAMIYA™?
Terumi KoGAWA*?, Miya NISHIMURA*?, Shizuka KURAUCHI"*
Ruriko KiDACHI*?, Yuu KITAJIMA*?, Ayako OUGINO™'
Haruka OTsu*?, Arata AKAIKE®®, Misato MAKINO™'
Eiki TsusHIMA™?, Aiko HATAKEYAMA™*, Youko ISHII*®

Tsukaki NARITA*?, Haruhiko IMAT*® and Reizou MITA*”

(Received September 30, 2010 ; Accepted December 14, 2010)

Abstract : The purpose of this study was to investigate the relationship between the physical
fitness and practice of exercise and engagement in agriculture, in elderly people.

Subjects were participants of the Elderly University in A town Aomori Prefecture.

We executed the questionnaires about practice of exercise in daily life and engagement in
agriculture. And we also executed the New Physical Fitness Test.

Subjects were divided into four groups from the situation of daily exercise and engagement
in agriculture. The results of the New Physical Fitness Test were compared between four
groups. As for the total score of the New Physical Fitness Test, the groups they have practice
of exercise or engagement in agriculture were higher score than no exercise or agriculture.
From the regression line of the relation between the age and the total score, Physical fitness
level of "only exercise” and "exercise and agriculture” were higher than average of all. Decrease
of score according to aging was smaller in "Only agriculture' than "none". It was suggested that
practice of exercise was able to become an important factor to keep physical fitness level more
than engagement in agriculture. The effect of engagement in agriculture becomes visible as the
age increases, but there be likely to be lack in some elements of physical fitness.

Key words : elderly people; Preventive approach in long term care; Physical Fitness; exercises;

engaging in agriculture
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*2Department of Development and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
Sciences

*3Department of Health Promotion, Division of Health Sciences, Hirosaki University Graduate School of Health Sciences

*4(0date Municipal General Hospital

*5Hirosaki Hospitality Academy

*6 Aomori Jikeikai Hospital

*70no Hospital



PRAERL AT 72

(/R

=

]

1:125—133, 2011

WY EIHE-D U OB R L& o [l 2 DIEER RIS DN T

e * 1
IO

BN % BOE R

(20104F9 F 29 H3ZA), 20104E12 1] 14 H 32 #)

N

BE  AE T, BE2ETEZ VT, MEEHRE~ONWEIREM 125, SRR #ROR
RICH 2 B EIZ OV TG L7z fRIMEHE B 144, SHEICIE, [N A D] 2 vize X
G % 18 MERROA, T REEZIT o 2RITEEZIURL Iz 3N KT, D2
FRCE L 720 WIRYEIRRAT U Rl & L TP o 7o —REZ R E L, 7o —-HMHK%z
HwTr7ue -Gtz Lz, FRHERON A OEZET I TOTIHOE Z LB LAER)
ROAWZBE L7z fiRIE, ITHTRFEEMRIBDO SN L o7z, DTHIZBWT, F#HE
RiZBoohz, T2, FEEHTO 701220V TIE, FEMIIAELRZIRO O Lo
7, FERREITHCBOTHEERZ LD SPEETHIC 70 -2 LTwi, DhXb, &
A BT L2k, EETHIC 7 =200, 2RI HEERRORE
SN, FERPRESINDL b DEE R b

F—TU— KRR, HENHR, To—

I. [ELC®IC

IUNEYF—3 3 vI2BWT, BIfEOFIEEY 58T
LB, IS FH T LI LR LND, W
DFEFIZOWTOMNIETIE, 05 BEOIEF
EEMHIND LD, FEHBTELE»WHHGIFEE
FER U2 E IR U 72 5 AV Sk 00 27478 R0 R R i e
WCOBRBYRFTWNEEINTWE, =EHIX, TDAA
ZALNELTAER»S %5, W RS2 toE
TVERBELTWS, $9, HATHEZHE (LN
V1), TORITELENMEY ELTHG %Y Ok
PR LZET (LXV2), MBAEIEEBHKL TX
D —MRBREHECTELETVEMEL (L
3), EnxFFEN BRI HEIME (LX) 4) &
WODUTHS ) OMRZED LB TH D, 7
ZOZENS, FHOBRBIIS L TEY AN AZIT)
ZET, INFEHGEMEONLIEDOTHLEEZD
n, FEHFEZOWTHHT 2R D L2 b,
FRFEOO LD, MTHREEND 5o AT
AR IZOWT, Cohen S I3 MEH H & HEF DR TIE
BEENGIC [N 4 D¥] Lw ) AV OffEOR
BIZoWT, BEEORSEREICBTHRTHRE

MY 3 T & TN O LR LR & ko
FERNTETVWDLZ a2 L, HMaME - EH)hE
72T Tid7e <, BHEZMPEE OIS Bk koM
ke Tt XD MBAET B L 2R LY 72,
Saint-Cyr 513, /S—F vV VHBE L BHE 2RI
B 1k FE TR & X XV A AT, BiOR P R E
DRI LR D WA, NAVHEIZ BV TRITES
R R Z LIS K BEHMEAI—F Y U
FHIZBOWTLRWERELTWE Y, wFhofiEic
BWTH, BEHFCBOTIIRITHREZERVET I &
WX 2FEHPHREIFEDOLNTVE, TDOXHIZEER
LY LM E T, AR IS X 2R
BashTtws,

F 72, EETOLHUREEZ, EENB ORI R
52550 THY, FFRIHEEEH~OBKOTIZE
BTHh b, FEGEHNOHESTFOVO LD LT,
Csikszentmihalyi ®3EME 35 70 =3B IFo5N 5, 7
T—&iE, AMPZEOLELTWAZ LIZ, LR
D, KIER LT EREICER ST N, %4
IZDOH Y AATHT, ZOB/EIIEFESITBWTEY
LTW5 X9 RIGEICBIT 2, BN LREDZ L%
B9, 70—l oVTORIIAR—Y - HHELRE

* LR R R A B PR AT T R e SRRk 27 SRR
TR b A B 27 45 B
T036-8564 7% IL5ART T ANT66-1
E-mail : ot_sumi@cc.hirosaki-u.ac.jp

* 2L HT KSR A B A A B FE R R SR B 7 0
AR I



126 w o,

053

J1::
(74)

70—8IE J/

B FEHR FE®
smEE s /= N smEgs s N\
5 i BRI
(74) A /EIIE/ / A /EIIE/
BEAT N N

A ITERRR +HARRIRR

RERT N
J0—RIE

= =R =N R\
v > BRI o

rd
IV |
AITHROH REHT 2>
rd

FEHRTOEEIDHFMHITONT

[ B BREDOHBREAZRTODAZIEITS (BRERTOH)
I8 N\/ADEZFITRICEEDRTZITL. ThE3EEYRT GTHER +HEERT)

AbA—)LEF FRITHRDAERYERY

X1

DEFEIRHHIIBOTITDRATWES Y, 70—
IVESETGENC BT A.0BRE L L TREBZRIRETH S
LENTBY, EEREI RIS, HREEF LY 7u—
KBRS B 2 L DBRETH B MEEFEH 2 EHIHv
LAVESERRFC BT, 1EENB 28 U T 7 u— % k5
T 5 LI E BN B X OB R o e
ZDRMHEEINTWE Y (FEREDHKRERTT
VTHHABEEETVHEGIIBWTY, 1EETEO
BIRRERM T2 BEF T AT A BT, 7
O—DEEWUITRENTV LY, EEREOSTFICE
T2 70 —=1Z2o0WTOWIEE LTI, 1EEHEBOMA
DFENZ L BIEEEEI O 702 — 1220 ToOHREDTDH
W, F7e HEFSIE, INFCIEEEHOR)SR
AN T CTOEEICBITL 70 —12OWTHE LT
WaY, DXL, FEREOEEICBVT, ¥
78 —122WTH B LRI % n»,
AWFFETIE, WD & L TOEEREIF O 7
=785, FHAZE T 5 8BICH 2 2BV THR
L7,

e S0

o. x5 &
FEEROREMEIZOWTH 1 IZRT,
1) w4
MREE, RERA21Y (BI04, k4, P
Y aEm208i%) & L7ze WPl EoRE L L TEEIC
FIFENAE 2B L, AEzB-B0RENELE LT
W7z

2) fEEE

TEETREICIE, A48 oavYa—s T
T rg hw iz [0 4 O8] 1BTgEIc B
THLELHOOLN TV REZET LETH L,
[N AD¥] 1L, 3ADHE, HRIZROFVZK
XEORLLEHOMBEI SR SN D, BB
FTRTOMNBESLEHONITPNE L DR LIRS XD
CIHICHEAERALONTWS, MBELZE»THEOL—IL
X, OMBEZ LIS 1 BOABPT I EHNTES, @
NS B FICKE LR BEARELZLITTER
W, D2DThb, TON—LEFY, ks —FE
OB —FALAMOMICBH S L L 2HEE L



WIEIBED 1 OB RLIR O [ € D RAER R IOV T 127

* BRI BBEHARTIND

e |

OB 1

— e w— .

K2 EERICAW: [N/ A0OEB7O0455 4]

T2o ABFETIZ6 D [N/ 4 D8] ZHWTHERE
Tolze EBRTHHAL: (N AD¥E] Turs 240
WX 2R d, 2o7arsaz ML, Ao
BUCHEEZ T RTCBH S ERDL FTICE LB
BEInfE ek L7z,

3) FEITEOEN

5L (LT, ER) oA%k 3E#ED RS, &
@ [ 4 D3] ZFRITHRL TIT, 0%
IR, ShE SHERD RS, ©24FTH 5,
FMOTRIT U BE% T8, SEQTRITLABEEZ T
BL L7z, T2, THRERYETOAOSME 2
Yhu— ik LCEE L.
SR~ A 70y 7 MO =KL Vb TE
LTV F—varzfuniz, fEEOFRROB
IR Z 5 L) ISR B IR 7z R
DEFITIZBVTIE, NRBOWEH V%N & 2R
L1727,

4) FERTHE
SARTR AR AEBE R AT FER N D ¥ — v RV — 2 %

FEBREELTCHEHAL, fFiRZ2gHE58E (22T ~
26C) LI&KU HMEICREE LIz EBSE AER, £
BTN EHICHEB LT a0y 5 AOMHFEIZON
THHMEEIT o720 HHEFRIZ3BEDON L DET
07T MR LZHBET - 72 AREBHRE, 5
ZIIFEFMORETON ) L DERITV, BITR TR
R OBE N 2 sk L7z, WRBE ORI v
CEERMERAL, iR 3 BRI A S LR R
BT FHBMBRIC, HENAOEEE”KL,
Z OO B A RLdk L7z

5) 7 —ER#HK

TEEIEE P o 7 0 —IREBOWE X, 7o —HMKE
HWTiTo 7z 2hUE, AHLOEITHIFRTHEH L2
bOBEIEK L 72" EBRTHW 27 0 —HHKZ
M 3RS 5, COEMMKIE, HOEFRALKT, M
AD7a—REL/RTHEL LT, ZOFHEHICSML
Tz EORERL D% M) 225 H 2 SR SN T
Wi, FEMEHIZEMEA 1 ~5F Tk [&2<{HT
BESZHW] 21, [EThiHTETL] %
[7] & L721 ~7TERBCRET 5, BEMEHH 6~22
FCWEmANE (7], A% [1] &L21~7
BeRECIRINT 5o MmMipHI3220~15400H Y, Th



128 B L 53

AN

70—HHE
E& £ 251 eft
LiESicENL Tl ER T .
e ok
%< TT
=% th
T - 3 4
ke -
M1 EPLTwviE 1 2 3 4 5 6 7
HEz HFaxEhTviE 1 2 3 4 5 6 T
My PorEnicTaEk 1 2 3 4 5 6 7
4 Bainicfehasbialk 1 2 3 4 5 6 7
FHs EaTERR 1 2 3 3 5 6 T
LEBIC VTR TRESEATCAREL TS
FFEICME FERICRELL
EEORELS 1 2 3 4 5 6 7
A HfEldhg
TSR D OB 1 2 3 4 5 6 7
LEBL T EOESIIESTLES ? ST ESRIFTIC AZ T &,
L ki s =
T i ud Ly =2 2 T
H 0 2 = = n t
& & & = & & &
T T T T T T T
[ 4 it Fx L f = it
* * ¥ br 3 % % ¥
D D ] b ] ] o
s SdLv 3 2 1 1] 1 2 k] L
BT Tkl 3 2 1 0 1 2 3 fithiz *
EMs e 3 2 1 1] 1 2 3 Hmr
o v ] 2 1 [i] 1 2 3 CET
B0 2 A0l —HE0 3 2 1 1] 1 2 3 e
Bl WL 3 2 1 (1] 1 2 3 | i S
B2 Lbit 3 2 1 0 1 F; 3 Mmep *
B ML M ] 2 1 (1] 1 2 3 BEEDm
G S 3 2 1 1] 1 2 i EFJOE
HEs AEEht ] 2 1 1} 1 2 3 g g *
EM16 A 3 2 1 0 1 2 3 3 eTe 1B
BT VFeraLE ] 2 1 [i] 1 2 3 BELE
EM1e Efgods 3 2 1 0 1 2 3 B RS
B9 ELL ] 2 1 (1] 1 2 3 L *
Bz0 % R 3 2 1 0 1 2 3 Tl A
HH21 XL ] 2 1 (1] 1 2 3 ]S e
Fifizz g B 3 2 1 0 1 2 3 LA
480 (Wof-nk BUECLEE, THRICEEY TS
ZEAENHES TS LR,

3 7O ERg

Fou—fEE Lz, 2hE, EiREIEE 7o -k 70
ERTLEDTH 5,
IHBLIOIHONREIZ, FEEON I A OE 6) fEdT

Witk EBBON I A OEFERERIC 7 0 —H K ZE )
L, fEEZRITHDO 70— 12OV THAZIToTH B o

7 — ¥ OFENTIZI1E SPSS Statistics Z i L7z, %
F=Z IOV, IEHEOAE RO T Lz, Z D%,



WIEIBED 1 OB RLIR O [ € D RAER R IOV T

129

4&%‘?%‘% % % % s % %
FEE N e
300+
200- &
1004 J_ L sl
I A\
I Iﬁ I Iﬁ :phnl—)bﬁ

Wilcoxon D FF ST BRI FIRRTE, * * 3 :p<0.01

X

4

BEMEICOW T, FHETE O LKRIZIE Wilcoxon
DFFFANEAL IR E, FER O 213 Mann-Whitney
DODUMER T o720 7H—FFRIZDWTIL, itk
DILBIZIE, MIEDODH B t g, TR O LBIZIIHIE
DVt ERIT- 720 HEKMEIL p<005% b 5T
FEED E LT

M. #&

1) BBjno g

FEE & FEHBOBH PO E K418, 1
T, FEHANCHREERICBH A B S0
D HNI oz, THIZFEEMIIREFHBZIIA R
B9 LTz (p<00l), F7z, 3 bu—
WEEIZBWTH FEHBIIBH A H I LT
7z (p<001),

WIZEET, FRBOEHB O Z X 512RT,
M 5 FBA AT O K BEROBE B O LiKE £ L
X5 FTEPEBRBOEHBOBBN B O ILEKEZ RS,
FHRMOETIX, FHMCBTBHREICHZE S
ZIIRD NG Do Tz FEBEORBKTII IS

ES

FEAMEOBHEMDLLE

N, THIEAERICBEHRZEIA L Twiz (p<0.01),
T/, OBECIEIY Pa—LBEELKELTLEEEBD
B0 A B e d o7z (p<0.05),

2) PEZE RO 7 o -0l

P EEBBD [N A O] EEGEH T D 7
O—f3RIZDOVWTERILIIRT, T, FHAO70—
PO E T 5, FHEATO 70— 0TI,
WEEMICHERZIREDOON ol FEHBEDT
O —folbiE T, TEICIESR, T#Ho 7o -1k
AEWEAS R S (p<01).

WICEREC BT 24 B FIHO 70— 3 HOLEE T
bo ITETIX, EHHikCIEEREITO 7 o —13mIc
HREEIROLONEro720 UL, DTHTIISY
MICHREBREIAE 70 —BES LR LT
(p<0.05) o

V. & £

AFETIE, WEZ BT ONMEIENITE LT
71— LR OGRLR & OBIEIZOWTHGET L 72,



130 || AN 53

([=0)
400-
300-
200-
1001 1

I3 T S RA—LE
(=)

|

200- %

§§§ %
1501
1001 J L

501
I3 IR S hO— LB

Mann-Whitney D U&7
% sk :p<0.05, =k 3k sk :p<0.01

5 ZBEIEIVFEBROBERMOFRE DL

(1) BEERORITRO A ERITHROM Y R L D% WL, SATHRZER R, ERBRIRRD SNl L

BRI ONT L, HEBROROATH 72, 1EHIIBWTIT,
RATEERAMMY KT LT L BB PIIONT, FENBEDHD SN D572,
%L DEATHE D ENTWD, KIFZEIZBWTIT, KEFRIZBWT, NI A OERREOMETITI &

AATHR DR L IR L' a Y P —VREICE 63N MR BE) T4 LIk b, BIENHEHROMAZG



WIEIBED 1 OB RLIR O [ € D RAER R IOV T

=1

131

EERSHOT7O0—ERDLR

17

I A

FH 911 =

17.0

FE®% 901 =

17.1

959 = 130
* | ] * %

1086 = 209

TIP3l + B R 22

FHRFHROLBIIHIE DD 5 t HE, HHOLBIIHEO %\ t HE

% 1 p<0.l1, k3% :p<005

T BIREIRRD AT 572 T BEIZB W TIZ63H O T
NE% FeTEd 2 D H 5. Miller,GA XS FEF M
RANOBEINGEERENT7 £ 2HETHL EHEL
T3, AFRICBWT, RERROAZITo72 1
HETIE, HREOBTXLIARETBATCV0,
ITHICBVWTIEFEEERO DN LoD LE
25

(2) B o¥HiHD 70 —DZEALIZOWT

R 22 GBI O AR L TIT o 7B 0 L FREE & LT,
KA G, BEHEIREO AERITIC B W CRE O IR
DO LR, LD TORREOWIEDOENL E L
Twb'", F7-, Csikszentmihalyi l& 7 0 —A35%% 3
WYESETRB O 5 & LT, TESEZEATHICFI & 28
Rk CEDL L) LR HNY DS L, HELfER
HERRFTVDY, ABFEICBWT, TETIE, K
BRMTE T 52 ETRREDWMA L, MAT, R
RIZEY, EANOFELSVERL TR, 7u—
PIEOENR T RholcdbDEEZ L, T2, 1HICE
WTIIHBEBHROROATIZEEH KD 7 0 —02 1L
LTwhwnwZ ehrs, HIREZIERTL L0, 5t
LEAHPFATH RO EL, FEIMIMLZ L
W7 H—DERICEHETH L L VZ b,

(3) MEZEAThO 70— SRR LTS
EEZOWT

DBV CIEENETIc 70— %2 kBRT 5 2 &
T, HEBEROBMIMESIN - DEEZ SN,
HWEBHROMMAIMEE SN2 EI12XY, av ba—
VHEL D IFEHNESE T b0 EZOND, &
DX, EEEERIC 70— %185 2 L1, (EEG
BT 2 ISR O B 2 LA S
O, FEHIRZILIVEDOLLDEEZ LN,

(4) AHIFEORF

AWFIETIE, TEEEEICRH LT 7 e -2 T 5H;
BIZBWT, RRFR O RO FFE ML &
MEBM T L ENEZ SN EBROBRYHIC
BOTIEFEH LR EL R LTFAET LA ERD S

Moo WMANTOFRETTEL C, BRI
HL. #RAMEOMI L 250 LA RO MRS X
UTHEID 0T, SRMAT 2 BB D2 EE LS.

V. D

1. FlEZ5E 3 58RIV T, WRERESFE L
TO 70 —PFERRITE 2 BB OVTRE L
72

2. HREEHROADOIER TIIEERENIITF LT 7
=256 THE LT, WITEREHD EL %6
WIIEEE BN L TL D 7 e — 218 Twn iz,

3. AATEERRAMR DR LICX D, BEEERITHICTY
=25 50, EIUTHEWBIEREROFLREAME S 1,
FERYEMEESND DL EZ SN/,

OB
IR, ABFZEIZ T\ 72720 7o W D AR
wECOEH LTS

X ®|
1) Hajime Shirouzu, Naomi Miyake: Teaching
Cognitive Science Based on Cognitive Science:
A Case of Learning the Concept of “Schema” .
Cognitive Studies, 16: 348-376, 2009.
ZERIER RN ERFEE o Ta e R
DOFHFEDP S —. B4 vol80(5) :537-40, 2010.
Cohen NJ, Eichenbaum H, Deacedo B, Corkin S:
Different memory systems underlying acquisition

3)

of procedural and declarative knowledge. Ann NY
Acad Sci, 444:54-71, 1985.

Saint-Cyr JA, Taylor AE, Lang AE: Procedural
learning and neostriatal dysfunction in man. Brain,
111: 941-959, 1988.

Csikszentmihalyi, M (5 F 358 - 310 7 0 —{KEx
—HUOBRY— REAE, 1996

BAREH, WAL KV T 4 Th AR—VFEBRIC
BD L LEMEN - AR—-y o LEBNERLE 7

4)



132

10)

11)

12)

13)

iié

O —ORFR REELBEARZE, 22(1) :24-32, 2009.
RARTCH, KN =R, PR M, b BB s
7 u — BRI BCEIZE, 4(1) :27-37, 2000.

BOOERE - FE OB & RFIREE ORE ST
H AR sCEs, 5:55-74, 2001

FRHE - Mgk, *EEITEA AAYEERD L2 - Bs:
VESEmihipanily, SUEss 3L 4 2%, ABEEE
73-80, frlIEET LI, 2009.

Kielhofner, G #i# (L - Bak) - AMfESEE TV
— MG LR HIEE 3 . 48-68, TR HIAR, 2007.
FIERM, AT, AR EREEEEEY
2B BIEERE) O BRI~ 7 v — &, H
DPITE, FIROZALD & RIAEETEE ~. FRH KRS
PRAFEBAR AR EE, 14(2) 154-61, 2006.
BNEER, ADBUET, = REER Mmoo
D5 DN DIVESETT B O L BURTE I 5 2 5 28—
70— E e AV RE. BRESERGE:, 7T(4):
361-366, 2010.

Hasker P. Davis, Kelli J. Klebe: A longitudinal

NI,

/J N

053

14)

15)

16)

17)

study of the performance of the elderly and young
on the tower of hanoi puzzle and rey recall. Brain
and Cognition, 46:95-99, 2001.

D. Schuepbach, M. C. G. Merlo, F. Goenner , 1.
Staikov, H. P. Mattle, et al: Cerebral hemodynamic
response induced by the Tower of Hanoi puzzle and
the Wisconsin Card Sorting test. Neuropsychologia,
40: 39-53, 2002.

MAHE BF, TR, ISR, ARE A
HHE X AMEETROFELWEEN O =
HARTEEN RS S RS SR I sk, 37:262-
263, 2009.

Miller, G. A: The magical number seven, plus

or minus two: Some limits on our capacity for
processing information. Psychophysics Review, 63:
81-97, 1956.

AREOLE, SHEY, AHEME, Ml Y EL O
RANEZEITIC BT 5 BRIE L OB o2k, AEE
B LEMERS, 25(4) 1237-245, 2002.



WIEIBED 1 OB RLIR O [ € D RAER R IOV T 133

Intrinsic motivation facilitates acquisition of visual memory

Koshi SumicawAa*' and Shuhei KOEDA™*?

(Received September 29, 2010 ; Accepted December 14, 2010)

Abstract :Introduction: The purpose of this study is to examine if prior exercise facilitates
memorization of the configuration of the Tower of Hanoi.

Method: Subjects of this study was asked to memorize the configuration of the puzzle. Half
of the study subjects was asked to engage in solving the puzzle by their own in prior to the
presentation of the solution. After the memorization they were asked to solve the task. Their
performance time was recorded and their flow experience was evaluated by a questionnaire.
Result: The study demonstrated that subjects who had the trial-and error exercise by their
own was able to solve the puzzle faster and had higher flow scores.

Discussion: These findings suggest that intrinsic incentive might have been strengthened by

the prior trial-and-error exercise.

Key words :learning effect; visual memory; flow
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The effect of cellular localization of antigen on immune

responses in DNA immunization

Koichi ITo*"?, Ko YAMADA™®, Kyoko ITO™!
Manabu NAKANO™"?, Fujimi Kupo**, Akira NAKANO™*®

and Toshiya NAKAMURA™ " ?

(Received September 30, 2010 ; Accepted December 14, 2010)

Abstract : The humoral and cellular immune responses to immunization with DNA encoding
the secreted (s), cytoplasmic (¢) and membrane-bound (m) forms of ovalbumin (OVA) were
investigated. Using a gene gun, C57BL/6 mice were immunized intradermally with plasmid
DNA encoding each OVA form. Differences in the cellular localization of the antigen had a
significant effect on the amount, but not the subclass, of antibody (Ab) produced. Immunization
with DNA encoding cOVA and mOVA generated similar maximum levels of Ab response. In
contrast, immunization with DNA encoding sOVA elicited no Ab response. Mice immunized
with both cOVA and mOVA produced predominantly IgGl, indicative of a helper T (Th)2-type
immune response. Therefore, the humoral immune response to intradermal gene gun-based
immunization with OVA did not require the active secretion of antigen. In a proliferation assay,
stronger OVA-specific Th responses were generated for cOVA or mOVA than for sOVA. On
the other hand, stronger OVA-specific cytotoxic T lymphocyte (CTL) responses were generated
for SOVA or mOVA than for cOVA. Cytoplasmic antigens (Ags) such as cOVA are expected
to have the best access to the major histocompatibility complex (MHC) class I pathway for
Ag presentation to CTLs, whereas exogenous Ags such as sOVA or mOVA can readily access
the MHC class II pathway involving Th. The variation seen in our results indicates that the
priming Th and CTL responses after intradermal DNA immunization probably occur through
cross-presentation of Ag.

Key words : cellular localization; immune response; DNA immunization; gene gun

DNA capable of expressing the gene of an antigen

INTRODUCTION (Ag) protein'’. Unlike immunization using a
In 1992, Tang et al. first reported the induction recombinant protein or synthesized peptide, DNA
of an immune response after inoculation of plasmid immunization results in correct post-translational
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modification and folding when the Ag protein is
subsequently produced in mammalian cells. This
new technology seems to be suitable for future
application of DNA vaccination. Indeed, such
DNA-based immunization has been shown to be
an effective therapy against infectious diseases
induced by agents (such as viruses, bacteria, and
parasites), allergies, and cancer in many animal
models? ™%, Although the mechanisms responsible
for the generation of an immune response by DNA
immunization are still not well understood, the
immune response is influenced by various factors,
including the antigenicity of the proteins encoded
by the plasmid DNA" "', the DNA delivery method

,9-12 .. . .
8.9-12 and variations in the major

and route
histocompatibility complex (MHC) of the host® ® ",
In addition, previous studies have indicated that the
cellular localization of an Ag affects the antibody

8719 “although the results have been

(Ab) response
inconsistent.

In host defense, humoral immunity in the form
of Ab produced by B cells is effective against
bacteria or various extracellular toxins. On the other
hand, cellular immunity such as that mediated by
cytotoxic T lymphocytes (CTLs) plays a central role
in the elimination of viruses and other intracellular
infectious agents, and it has been generally accepted
as a rule that CTLs recognize MHC class I molecule-
loaded peptides derived from proteins synthesized
within the cell. In addition, these humoral and
cellular immune responses are initiated by distinct
cytokines secreted from helper T (Th) cells that are
activated upon recognition of MHC class II molecule-
loaded peptides derived from exogenous proteins
processed via phago-lysozomes in antigen-presenting
cells (APCs) such as macrophages.

DNA immunization is not only a useful approach
for immunological experimentation, but also
holds promise for future clinical application in the
form of vaccination. In this study, we evaluated
the correlation between antigen localization and
immunoreactivity after DNA immunization using
three forms of ovalbumin (OVA): secreted (sOVA),
cytoplasmic (cOVA), and membrane-bound (mOVA).
A gene gun delivery system was chosen for the
immunization, because this has been reported to

elicit stronger Ab responses than direct needle

91017218 Tnterestingly, presentation of

injection
exogenous Ag via MHC class I molecules and
cytoplasmic Ag via MHC class II molecule -so-called
“cross-presentation”- was observed, indicating that
the Ag presentation pathway for DNA immunization
dose not follow the general rule. This information is
important for the localization design of an Ag when

considering DNA vaccination as a clinical strategy.

MATERIALS AND METHODS

Mice

Pathogen-free 7-week-old female C57BL/6 (B6)
mice were purchased from CLEA Japan Inc. All
the mice were maintained under pathogen-free
condition in laminar flow isolation hoods within a
barrier facility. The experiment was performed
in accordance with the Guidelines for Animal
Experimentation, Hirosaki University.

Plasmid DNAs

Three forms of chicken OVA were inserted in
the pCI mammalian expression vector (Promega) for
study. The pCI expression vector containing the full-
length OVA ¢cDNA for the secreted form (sOVA)
was kindly provided by Dr. Y. Koide (Hamamatsu
University school of Medicine). The cytoplasmic form
of OVA (cOVA) was constructed by Sac I digestion,
deleting the coding sequence for N-terminal amino
acids 20-145 of SOVA. As described by Yokoyama-

1", the membrane-bound form of

Kobayashi et a
OVA (mOVA) was constructed by in-frame fusion
of the coding sequence for amino acids 1-35 in the
transmembrane domain of type II membrane of a
cDNA clone HP10085 (Accession #AB015628) with
the N-terminus of cOVA. The correct constructions
were confirmed by DNA sequencing. These plasmids
were amplified in the JM109 strain of Escherichia
coli and purified in Qiagen Mega plasmid columns
(Qiagen). The purified DNA was dissolved in PBS at
concentration of 1 mg/ml and stored at -20C until
use.

Cell culture
RPMI1640 supplemented with 10% (v/v) heat-

inactivated fetal bovine serum, 2 mM extra
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L-glutamine, 50 uM 2-mercaptoethanol, 100 U/ml
penicillin, and 100 pg/ml streptomycin sulfate was
used as complete medium for cell culture and assays.
Cell culture was performed with this complete
medium at 37C in a 5% (v/v) CO, atmosphere.

HEK293 transfection

The human embryonic kidney cell line HEK293
was transfected with 10 ug of sOVA, cOVA or
mOVA using Lipofectamine 2000 reagent (Invitrogen)
in accordance with the manufacturer’s instructions
and grown in a 25-cm® tissue culture flask for 3 days.
Then, the transfectants and culture supernatants
were harvested to conform the cellular localization
of OVA. The transfectants were treated with lysis
buffer (10 mM Tris-HCI [pH8.4], 140 mM Nacl, and 3
mM Mgcl,) containing 0.5% Nonidet-P40 and 1 mM
phenylmethylsulfonyl fluoride, and the insoluble
fraction including membrane protein was removed
by centrifugation. The culture supernatant was
then condensed using a centrifugal filter devices
(Amicon ultra; Millipore) in accordance with the
manufacturer’s instructions. Both the lysates and
culture supernatants were separated by SDS-PAGE
on 125% gel and transferred onto PVDF membranes.
OVA was visualized on a film by applying rabbit
anti-OVA polyclonal Ab (Sigma-Aldrich) followed
by horseradish peroxidase (HRP)-conjugated anti-
rabbit IgG secondary Ab (Zymed) employing an
ECL detection system (GE Healthcare). Expression
of OVA on mOVA-transfected HEK293 cells was
detected by flow cytometric analysis using rabbit
anti-OV A polyclonal Ab (Sigma-Aldrich) followed
by FITC-conjugated anti-rabbit IgG secondary Ab
(Beckman Coulter).

DNA immunization and blood sampling

Plasmid DNAs were injected by particle
bombardment with DNA-coated gold particles using
the helium-powered Helios gene gun delivery system
(Bio-Rad Laboratories). Plasmid DNA was attached
to the gold particles (1.0 um-diameter) and fixed onto
microcarriers in accordance with the manufacturer’s
instruction. The helium gene gun was used at 400
psi to deliver four non-overlapping shots (1 ug/shot)
to shaved inguino-abdominal skin of 3 mice per Ag.

Immunizations were performed a total of 5 times at
weekly intervals, and serum samples were collected
from a tail vein every week for study.

Enzyme-linked immunosorbent assay (ELISA)

ELISA techniques were used to detect anti-
OVA Ab in the sera of DNA-immunized mice.
Briefly, purified OVA (Sigma-Aldrich) were coated
onto ELISA plates (50 ng per well) and incubated
overnight at 4C. After blocking with 20% (v/
v) ImmunoBlock (DS Pharma Co., Ltd.) in distilled
water, the ELISA plates were incubated with serum
samples diluted 1:100 in 5% (v/v) ImmunoBlock in
PBS for 1 h at room temperature. After washing,
bound Ab was detected with HRP-conjugated rabbit
anti-mouse IgG+IgA+IgM (IgGAM), 1gGl, I1gG2a,
I1gG2b, I1gG3, IgA and IgM Abs (Zymed) followed
by addition of O-phenylenediamine dihydrochloride
buffer. The color development was measured at 490
nm using a microplate reader, and Ab concentration

was expressed in optical density (OD) units.

Proliferation assay

The OV A-specific Th response was examined
by proliferation assay. Spleen (SP) cells (1x10%) from
mice at one week after the last immunization were
cultured with 20 pg of purified OVA, MHC class II
(AP)-loaded chicken OVA peptide (amino acids 265-
280, TEWTSSNVMEERKIKYV) or MHC class II (A")-
loaded pigeon cytochrome ¢ peptide (amino acids
43-58, AEGFSYTDANKNKGIT) in wells of round-
bottomed 96-well plates filled with 200 ul of complete
culture medium in triplicate. On day 3, the cells in
each well were incubated with 37Bq [*H}-thymidine
for 16 h and harvested onto glass fiber filters, and *H
incorporation was determined by liquid scintillation

counting.

CTL generation and chromium release assay

OV A-specific CTLs were induced from SP and
inguinal lymph node (iLN) cells obtained from mice
at one week after the last immunization. The cells
(5x10% were restimulated in vitro for 5 days with a
MHC class I (K")-loaded OVA peptide (amino acids
257-264, SIINFEKL) (20 ug) in wells of 24-well plates
filled with 2 ml of complete culture medium. Then,
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Fig. 1. Cellular localization of OVA in HEK293 transfectants.

HEK293 cells were transfected with plasmid DNA encoding sOVA, cOVA or mOVA, and the
transfectants were used to confirm the cellular localization of OVA. (A) Cellular localization of sSOVA
and cOVA was confirmed in culture supernatants after growth of the transfectants and preparation
of soluble cell lysates from them. OVA expression was detected by Western blot analysis using rabbit
anti-OVA Ab and HRP-conjugated anti-rabbit IgG secondary Ab followed by ECL. (B) Membrane OVA
expression on mOVA-transfected HEK293 cells was examined by flow cytometric analysis using rabbit
anti-OVA Ab followed by FITC-conjugated anti-rabbit IgG secondary Ab.

the cytolitic activity of the restimulated CTLs was
measured by chromium release assay. EL4 (T-cell
lymphoma established from B6 mouse) target cells
(1x10% were pulsed by incubation with both 1850
Bq of Na,”'CrO, and 50 ug of SIINFEKL for 3 h
at 37C in a 5% CO, incubator. Labeled targets
(5x10%) were mixed in wells of U-bottom 96-well
plates at appropriate ratios with restimulated CTLs
in triplicate for 4 h. Then, the supernatant was
harvested, and the redioactivities was determined
using a y-counter. The percentage of specific
lysis was calculated using the formula: % specific
lysis = 100 x [(experimental release - spontaneous
release) / (maximal release - spontaneous release)].
Spontaneous release was defined as the mean
count per minute (cpm) released from six replicates
of 5x10° labeled cells incubated in medium alone.
Maximum release was defined as the mean cpm

relesed from six replicates of 5x10° labeled cells

incubated in medium containing Nonidet-P40.

RESULTS

Cellular localization of OVA

First, localization of the three forms of OVA was
confirmed in the HEK293 transfectants. Western
blot analysis demonstrated OV A in the culture
supernatant of sOVA-transfected HEK293 cells
but not in those of cOVA- and mOV A-transfected
HEK293 cells (Fig.1A). OVA expression in the
soluble cell lysate was detected only in cOVA-
transfected HEK293 cells. Flow cytometric analysis
demonstrated OVA expression on the cell surface
of mOV A-transfected HEK293 cells but not non-
transfected HEK293 cells (Fig.1B). These results
indicated that all the constructs had a correct OVA

expression pattern.

OVA-specific Ab response
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Fig.2. Effect of Ag cellular localization on Ab response.

Gold-particle fixed plasmid DNA encoding sOVA, cOVA, or mOVA was injected into the shaved
inguino-abdominal skin of B6 mice using a gene gun. Immunization was carried out 5 times at weekly
intervals, and serum samples were collected at every week. OVA-specific Ab was detected by ELISA
followed by HRP-conjugated rabbit anti-mouse IgGAM. The change of Ab titer after DNA immunization
was expressed as mean OD absorbance * SD at 490 nm for 3 mice in each OVA group.

First, we examined whether differences in
the cellular localization of OVA had a significant
effect on the Ab response. Production of the OV A-
specific Ab was monitored in serum samples
obtained at various times by ELISA using HRP-
conjugated rabbit anti-mouse IgGAM Ab, and the
results are shown as the mean OD absorbance +
SD obtained from 3 mice immunized with each
form of OVA (Fig.2). Immunization with cOVA and
mOVA generated a specific Ab after the second
immunization, and this reached a plateau after the
third immunization. In contrast, undetectable levels
of Ab production was observed in sOVA-immunized
mice even after the fifth immunization, as well as in
control mice that had received the empty plasmid
DNA (pClI), indicating that there was no effect on the
humoral immune response to secreted Ag in gene
gun-based DNA immunization.

In addition, the Ig class and IgG subclass of the
detected OV A-specific Abs was determined by
ELISA using serum samples obtained after the
fifth immunization (Fig.3). In the process of Ab
production, B-cells show a class-switch from IgM to
IgG, and the subclass of IgG after class-switching is a
useful indicator of Th1/Th2 balance. Significant 1gG1

production was observed in mice immunized with

cOVA and mOVA, indicating a predominant Th2
immune response to enhanced B-cell maturation.
In addition, cOVA- and mOVA-immunized mice
showed low and medium levels of IgG2b production,
respectively, indicating a Thl immune response
to enhanced CTL maturation. The IgM response
induced by all OVA forms was identified as a non-
specific reaction, because immunization with the
empty pCI plasmid also elicited a positive reaction.
These results indicate that gene gun-based DNA
immunization has the potential to generate sufficient
Ab production via the Th2 response with the
cytoplasmic and membrane-bound forms of Ag.

OVA-specific Th response

To examine whether the cellular localization of
OVA affects the Th response, SP cells harvested
from mice at one week after the fifth immunization
were cultured with purified OVA, class II (A")-
loaded chicken OVA, or class II (A-loaded pigeon
cytochrome ¢ peptide (Fig.4). The Th response was
measured in terms of *H incorporation. The OVA-
specific Th response was especially strong when
purified OVA or class II-restricted OVA peptide was
added to SP cells of cOVA- and mOV A-immunized
mice. Class Il-restricted cytochrome ¢ peptide as a
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Fig.3. Determination of IgG subclass after DNA immunization.

The lg class and IgG subclass of OVA-specific Abs produced by DNA immunization were examined by
ELISA using HRP-conjugated rabbit anti-mouse 18G1, 18G2a, IgG2b, 1g8G3, IgA and IgM. Serum samples
obtained after the fifth immunization were used for this assay. The results are expressed as mean OD
absorbance * SD at 490 nm for 3 mice in each OVA group.

negative control was unable to induce such a Th
response. We speculated that the OV A-specific Th
response was induced only by exogenous Ag such
as SOVA, in accordance with the general rule for
antigen presentation. However, no Th response
was observed in SP cells of SOV A-immunized mice.
The observed Th proliferation elicited by cOVA
and mOVA must have at least involved the Th2
response, because of the predominant IgGl class-
switching (Fig.3) in cOVA- and mOVA-immunized
mice. These results suggested the occurrence
of cross-presentation of cytoplasmic Ag such as
cOVA to the MHC class II pathway after DNA

iImmunization.

OVA-specific CTL response

OV A-specific CTLs were generated by co-culture
with SP and iLN cells obtained from mice after the
fifth immunization and a MHC class I (K")-loaded
OVA peptide for 5 days. CTL cytolytic activity was
measured by chromium release assay utilizing EL4
target cells pulsed with the same class I-loaded
OVA peptide as that used for CTL generation. Low
cytolytic activity (approximately 30%) against OVA
peptide-pulsed EL4 targets was observed with
CTLs induced from SP cells of all OVA-immunized
mice at an E:T ratio of 100:1 (Fig.5). On the other
hand, stronger CTL activity (approximately 80% at

an E:T ratio of 10:1) was observed for sOVA and
mOVA than for cOVA with iLN cells accumulating
Ag-reactive T-cells. This result is also inconsistent
with the general rule for antigen presentation. CTL
activity should be observed only in response to
cytoplasmic Ag such as cOVA, and not in response
to exogenous Ag such as sOVA and mOVA.
This result also indicates the possibility of cross-
presentation of exogenous Ags to the MHC class
I pathway. CTL maturation via the Thl response
was suggested by IgG2b class-switching (Fig.3) in
mOVA-immunized mice. Taken together, the data
suggest that gene gun-based DNA immunization
probably has the potential to elicit cross-presentation
of Ag to both MHC class I and class II pathways.

DISCUSSION

In this study, we examined the effect of Ag
cellular localization on humoral and cellular immune
responses using gene gun-based DNA immunization.
With regard to the humoral immune response,
a high titer of OV A-specific Ab was induced by
immunization with cOVA or mOVA, but not with
sOVA (Fig.2). OVA is a secreted protein which, when
used for immunization, can induce a specific Ab (data
not shown). We initially expected that immunization
with SOVA would be most effective for induction
of Ab in comparison with cOVA and mOVA, as
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Fig.4. Effect of Ag cellular localization on the Th response.

Lymphocytes isolated from SP of OVA-immunized mice at one week after the fifth immunization
were used for proliferation assay. Lymphocytes were cultured with purified OVA, MHC class Il (A°-
loaded chicken OVA peptide, or MHC class Il (A®-loaded pigeon cytochrome ¢ peptide as the Ag for 3
days. The cultured cells were then incubated with [°H]-thymidine for 16 h, and °H incorporation was
determined by liquid scintillation counting. The degree of proliferation was expressed by mean cpm =+

SD obtained from 3 mice in each OVA group.

OVA released from tissue after DNA immunization
seem to increase the contact frequency to B cells
and facilitate APC uptake, followed by Th activation
required for B-cell maturation. However, the results
were inconsistent. In DNA immunization, a small
amount of protein is synthesized in target tissue. In
this situation, accumulated proteins in cytoplasmic or
membrane-bound form in/on cells may favor B-cell
recognition. This hypothesis has also been supported
by Batista et al.?’, who suggested that hen-egg
lysozyme (HEL)-specific B cells were strongly
activated via a membrane-integral form of HEL on
target cell, rather than soluble HEL. In addition, in
the present study, gene gun-based immunization
with cOVA and mOVA induced a predominantly
Ag-specific IgGl antibody response indicative of a

Th2-type immune response (Fig.3). Although the
mechanism responsible for the IgG subclass skewing
according to gene gun injection is still unknown,
such regulation involves the production of different
amounts of Ag in the target tissue and/or the
release of different cytokines from various activated
lymphocytes.

In the cellular proliferation assay, significant
Th responses were induced by immunization with
cOVA and mOVA, but not with SOVA (Fig4). This
result was in accord with Ab production after
cOVA and mOVA immunization, suggesting that Th
cells activated B-cells. However Th-cell activation
by cOVA and mOVA conflicts with the general
rule for antigen presentation, as the Th response
was initiated by recognition of the Ag fragment
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Fig.5. Effect of Ag cellular localization on the CTL response.

SP and iLN cells were obtained from each OVA-immunized mouse after the fifth immunization. To
generate CTLs, both types of cells were cultured with a class | (K)-loaded OVA peptide for 5 days, and
cytolytic activity of CTLs was determined in terms of the release of °'Cr incorporated in the EL4 targets
pulsed with OVA peptide. The results are expressed as the mean % specific lysis £ SD obtained from 3

mice.

presented on the MHC class II molecule on APCs,
and it has been generally accepted as a rule that
MHC class II molecules load peptides derived from
extracellular proteins processed via phago-lysozomes.
In this situation, the Th response should be induced
by immunization with sOVA, and not with cOVA
or mOVA. Our inconsistent results suggest cross-
presentation of peptides derived from intracellular
proteins to the MHC class II molecule. Mukherjee
et al. have also reported cross-presentation of
intracellular proteins to the MHC class II molecule *".

On the other hand, cross-presentation was also
observed in the CTL assay (Fig.5). CTLs recognize
MHC class I-loaded peptides derived from proteins
synthesized within the cell. In the processing of Ag,
intracellular proteins are degraded by proteasomes,
and then the degraded peptide fragments are
loaded on MHC class I in the endoplasmic reticulum.
Therefore, cOVA immunization, which produces

intracellular protein, is the most advantageous route

for activation of the CTL response. In conflict with
this concept, however, a CTL response was detected
upon immunization with SOVA and mOVA, which
produce extracellular proteins, and not with cOVA,
which produces an intracellular protein. In this case,
peptide fragments degraded by proteosomes entered
the MHC class II pathway via phago-lysozomes, and
not the MHC class I pathway via the endoplasmic
reticulum. A similar phenomenon concerning MHC
class I-restricted CTL responses to extracellular
Ag protein has been reported®”. Predominant CTL
responses were observed in lymphocytes isolated
from iLN rather than from SP, because effector T
cells such as CTLs accumulate in lymphoid tissue
after Ag sensitization. As well as initiation of the
B-cell response, that of the CTL response also
requires cytokine stimulation from activated Th
cells. However, immunization with sOVA induced a
CTL response without Th activation, as shown Fig.4.
The Th response induced by sOVA immunization
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may have been detected if we had examined
lymphocytes isolated from iLN, which accumulate
effector Th cells, and not those from SP.

Although gene gun-based DNA immunization
generated a satisfactory immune response, Cross-
presentation of Ag via the MHC class I and class
II pathways on Th and CTL responses occurred
predominantly with this new immunization strategy.
In DNA immunization, target cells are forced to
synthesize Ag proteins in the cytoplasm, even in
the case of proteins that are normally secreted or
memmbrane-bound. In such a situation, it is possible
that extracellular Ags may also be recognized as
intracellular Ags and loaded on the MHC class I
molecule after degradation by proteasomes. On
the other hand, cytoplasmically produced Ag such
as cOVA is released from injected tissues (dermal
fibroblasts) when the target cells are damaged and
subsequently regenerate, and then this extracellular
cOVA may preferentially enter the MHC class II
pathway to activate Th cells. In this study, the
membrane-bound form of OVA induced satisfactory
humoral and cellular responses, but appeared to be
the most disadvantageous form of Ag localization for
entering both the MHC class I and class II pathways.
Further studies will need to examine whether
DNA immunization with the membrane-bound
form always elicits an adequate level of immune
response with various Ags. Our results suggest that
plasmid DNA constructs should be designed with
appropriate consideration of their Ag localization
in order to induce a maximum immune response,
especially if DNA vaccines are to be considered for
future clinical application.

ACKNOWLEDGEMENTS

We wish to thank Dr. M.]J. Bevan (Howard
Hughes Medical Institute, University of Washington)
for granting permission to use full-length chicken
OVA cDNA. We also wish to thank all members
of the Experimental Animal Laboratory and the
Radioisotope Center, Hirosaki University, for
their skilled technical assistance. This work was
supported by a Grant for Hirosaki University
Institutional Research.

1)

2)

4)

6)

7)

10)

11)

12)

13)

REFERENCES

Tang DC, Devit M, et al: Genetic immunization is
a simple method for eliciting an immune response.
Nature, 356: 152-154, 1992.

Ulmer JB, Donnelly JJ, et al: Heterologous protection
against influenza by injection of DNA encoding a
viral protein. Science, 259: 1745-1749, 1993.

Tascon RE, Colston M]J, et al.:. Vaccination against
tuberculosis by DNA injection. Nat Med, 2: 888-892,
1996.

Carrion J, Folgueira C, et al: Transitory or long-
lasting immunity to Leishmania major infection:
the result of immunogenicity and multicomponent
properties of histone DNA vaccines. Vaccine, 26:
1155-1165, 2008.

Li XM, Huang CK, et al.: Strain-dependent induction
of allergic sensitization caused by peanut allergen
DNA immunization in mice. J] Immunol, 162: 3045
3052, 1999.

Chaise C, Buchan SL, et al: DNA vaccination induces
WT1-specific T-cell responses with potential clinical
relevance. Blood, 112: 2956-2964, 2008.

Ito K, Takeuchi Y, et al: Strain-dependent antibody
response induced by DNA immunization. Immunol
Lett, 74: 245-250, 2000.

Vahlsing HL, Yankauckas MA, et al. : Immunization
with plasmid DNA using a pneumatic gun. J
Immiunol Method, 175: 11-22, 1994.

Pertmer TM, Eisenbraum MD, et al: Gene gun-
based nucleic acid immunization: elicitation of
humoral and cytotoxic T lymphocyte responses
following epidermal delivery of nanogram quantities
of DNA. Vaccine, 13: 1427-1430, 1995.

Feltquate DM, Heaney S, et al: Different T helper
cell types and antibody isotypes generated by
saline and gene gun DNA immunization. ] Imminol,
158: 2278-2284, 1997.

Porgador A, Irvine KR, et al. Predominant route
for directly transfected dendritic cells in antigen
presentation to CD8+ T cells after gene gun
immunization. ] Exp Med, 188: 1075-1082, 1998.

Ito K, Ito K, et al.. DNA immunization via
intramuscular and intradermal routes using a gene
gun provides different magnitudes and durations on
immune response. Mol Immunol, 39: 847-854, 2003.
Svanholm C, Bandholtz L, et al: Enhancement of
antibody responses by DNA immunization using
expression vectors mediating efficient antigen
secretion. ] Immunol Methods, 228: 121-130, 1999.



144

14)

15)

16)

17)

18)

K. Ito, K. YAamaDA, K.Ito, M. NAkKANO, F.Kupo, A.NAKANO, T.NAKAMURA

Lewis PJ, van Drunen Little-van den Hurk S, et
al. : Altering the cellular location of an antigen
expressed by a DNA-based vaccine modulates the
immune response. J Virol, 73: 10214-10223, 1999.
Drew DR, Lightowlers M, et al.. humoral immune
responses to DNA vaccines expressing secreted,
membrane bound and non-secreted forms of the
taenia ovis 45W antigen. Vaccine, 18: 2522-2532,
2000.

Morel PA, Falkner D, et al. DNA immunisation:
altering the cellular localisation of expressed protein
and the immunisation route allows manipulation of
the immune response. Vaccine, 22: 447-456, 2004.
Barry MA, Johnston SA: Biological features of
genetic immunization. Vaccine, 15: 788-791, 1997.
Wang S, Zhang C, et al: The relative immunogenicity
of DNA vaccines delivered by the intramuscular
needle injection, electroporation and gene gun

19)

20)

21)

22)

methods. Vaccine, 26: 2100-2110, 2008.
Yokoyama-Kobayashi M, Yamaguchi T, et al.:
Selection of cDNAs encoding putative type II
memebrane proteins on the cell surface from a
human full-length ¢cDNA bank. Gene, 228: 161-167,
1999.

Batista FD, Iber D, et al.. B cells acquire antigen
from target cells after synapse formation. Nature,
411: 489-494, 2001.

Mukherjee P, Dani A, et al.: Efficient presentation
of both cytosolic and endogeneous transmembrane
protein antigens on MHC class II is dependent on
cytoplasmic proteolysis. ] Immunol, 167: 2632-2641,
2001.

Jondal M, Schirmbeck R, et al. MHC class I restricted
CTL responses to exogenous antigens. Immunity, 5:
295-302, 1996.



The effect of cellular localization of antigen on immune responses in DNA immunization 145

DNA $#IZIC B W THIRRAETEDE WA RIFEISEFICEH R 28

ok mo =" i H AR A
A ZEE I S p
ok e T

(201049 H 30 H 34+, 20104E12 H 14 052 3H)

BE R, &OE (BUE) 2EETLAALDIC, ERET I FT2EET2MAA LIS
N7 & — %M L CTRIENOS 2 355§ 2 BIAFIZESAALNTE Y, FRMIZDNA 72
FrELTHRKRTOIBHPMRESI N TS, AR TIE, 72wl MRNEEE S X OREE
Moo= M HRIBA 7T V7 ¥ (OVA) &3 — F§ 58 F2ZHEAA RPN ¥ — 2
BFHTY Y RAHM L7206, ZONERAEEOECHERETE BURELR) 2 5 Ml
(AW R=BLOF 7 —THI) RIEBICEICED L) HREBEE RITTHIERE L. ZOME,
OVA R R PURREA 72 & NI~V —THING IS MK A iR & RS 58 X 5T, OVA R
F 7 — THIIIE WM & BRI X o THRFT I N2 L72h o THEIGFRIETORIEN
PEALIE, WO X 9 AMVRPESUR I~V 8 — Tl 2, MW o X9 2N ERR I
F 7 —THIRZIEHILS 5 &) —KINZR V= VIZHED LRV D D TH o 72,

F—TU— K MR, WEISE, DNA R, EE 165

* 1 HLRTK 2R B PR AR A I FE R 1 8% A iy Bl 22 pH I * 3L RSP R AR PR A SRR A B AT L 27 T 2
A ARBEBER)200 BF * AGLTT R SR A B PRSI S B [ 8 A iy B2 R
T036-8564 FH ARULBATI T AHT66-1 AR R B (LA AR A )
E-mail : kohito@cc.hirosaki-u.ac.jp * 5 GLRIT R AR e R A e Rk A B RE ) 47 BRI

* 2GR AR PR AR A TER A RIS B R4 e > 7 — MK 5 ARk oo B (W mi U R AR e 27 )
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Acanthamoeba spp.DWfE

—HARELANITH IS BT B Acanthamoeba spp. DR,

o BT |
A W R Y
(20104F9 H 30 H %A,

i
=

ot
ne
[

7 e
b
S’lﬂ

e KTTORE & IR RT
R oF

20104E12 A 14 H % ¥)

BEE7AYMT A= NEE POAGERE FICEE R TIE - SRR - KGR SRS AHMLTE
D, EAE, 7T A= NERERRERLAREORINE LCTHEIINTWS, £2C, FHRIELAFTT

DOWHEARICHET W0, REZWNE, 3>5 7 LY XRZOWRERAFR OB EH

1|

Talfio728 25, KE6Ts Fih HIRILL 7206366k Ak (97.1%), KUY, ZHEHNETIX10
WIRLETH ST A =" E Nz B L7727 A —/313 Pussard & Pons @5 :ICHID 3 %
A TG E LT 357 MUY X 9RART OV RIS IR A 2 H 1T RIS e 2o 72 TH
W2, L7227 A= N IR E A, CB-17/scid ¥ 7 ANEREB 2 T o728 25, i
2 AFMRERE B LTI L2, #HIRICED, T A= NORNORADEHFEIIERD b7z,
SRIOWIEICL Y, BhSSMELT Yy b7 A= NG RERNEFIIHTT L&Y A 7 DRIE

SNz,

[. IFC®»IC

7 A= NI ICLFEOMEIESH S NI ENTH

D, ZHhTHe MIFEELZFFOT A — & LTl
DSOS NTWS S DIZ Entamoeba histolytica 7%
b E histolytica \ &7 X — 3FRFOER & 7 5 9 5
HRTHY, BEFEORHIMIESE A 55 R 2 72 01%1875
SED Losch ICX 2MEDBWMD T THo72h, TOT
A= KB E B DN BB ITTHT A SAAAEAH S
nTwzts L, 4R, Rk & o HRER
BN ICE B L, DaNdIFRELEE ZE 2 5N Tniz
HHEHANGET 2 —"OfT, & MIERELTT A=
PEREBEIR R B 7 A — 2N, F 72, T A= PR
REFRTLZHEBEOHAENHL 2SN, LhTH,
Acanthamoeba spp., Naegleria fowleri, Balamuthia
mandrillaris, Sappinia diploidea 7z ¥ DREBI AT %

WAhASHEEhTwE? Y, 2o, HEEEET S
T A= NNOMEFIIE5H D TITHZ T L HERTFHE
Nbo 7 A= RIS, WIS N, fowleri
2K BRI T A — N PERERE % (PAM: primary
amoebic meningoencephalitis), K% U8, Acanthamoeba
spp.. B mandrillaris \Z & % 7 A — VR SE N 4
(GAE: granulomatous amoebic encephalitis) 24517
bbb, PAMIZEMTEMERMOERTH D, 40~
45C ORI Z M N, fowleri % FIFARE T 5D, %
KRHP S NIz T =V THNED o720 LBRICT
A= NPRPEPLRATHHRTHELT S, /2, £

MTHY S NTBHER D S DB OHED H Do KD
WMLERFE T T A =N E2EIHR L, 7~10HPAT
IS Do HIEREREAIEE 2 EEHITDERD Y A

IHH B ¥ LT, GAE BN THEATHEOHN T,

INSD7 XA =30 CNS (central nervous system)

* VLR RS R A7 Be DRI BF FE R A AR B AR B 27 SIS
TR B2 00
T036-8564 LA AMT66-1

* 2R S EAE R AR ATALIE 7 R

* SRR R R PR RF R 2 B0 1R 7

* ALK R A BE PR A B FE R RE SR P 7 0
fe e S L2 0

* 5 BAR RS R e PRAE 2B 67 PR A i P 7 AU
P REA AT Bk
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ANORARIE, AR EE S I b0k, £
Bz R AR &R e EOMATHEN X 5 b oW HEWM ST
W25 Acanthamoeba sppi N, fowleri L Y % Rl
HEEDSIE 728D, 8V 3 5 BB 235 | &2 &
XML LOWELH B, —HIC Acanthamoeba spp.
ZRHEAR L 35 GAE 13 HIV B RRBE, Ieri
TR PR LR & A il sy, b g
7 EORIERRBEDSIER Th Vo EgH 125§ A5
Thb. —F, B mandrillaris \2 X % b DIMEFHIC
HIRGDW NN H 52 . TN DT A — EBEEN
RILBWHERIEIEDMHEL STV WD SIER O
ZHIETEBITH Y, EPNTIFII79EIC T A — 3PN
RAEB DS S T LK, 19984F F T2 6 Bl d 52k
RHRONTWDEY T, 7 A — SV O 13
L A D Acanthamoeba sppll & 5D THY, £
W2V 7 harg s b Ly X ROV A &Y
VA7 &b, WIBMETTPHRARTH Y, BHITH
WAfTbR WIS, EWOEREH 2>, ENT
(19884245 1 Bl As iy S T LAR® 4E 2 Bl L C
BY, EHFFHTHEEL TR, HFHRENT
b Acanthamoeba spp.% w2 & % 5 555519984
20044 12 & Tz HIARGTET A — DT
Acanthamoeba spp.l, & b OEHEEE T IC8EL+
oK R EIZIRS AL, & PNDOBEEOf
Mitksmnwe 2 5. 72, Acanthamoeba spp.ix 5
4 7 A 7 VIZHRFER (trophozoite) & ZEF (cyst)
D2DODAT =TV %> TWb, KEMIIHFHIEKT
HY, BTREKIEMICHAS NS, Acanthamoeba
SpPAZ FHARBRBETICBW T I OET 2K T 2 H TR
IR L, RIIMICIE D 447 L T 5 FHhs
Wb, BgHOFHRRIZB T Acanthamoeba
sppAl L A AR EZINTWDIZLEDL LT, B
b5 T D Acanthamoeba spp.? i BRI T %
WA NED S, REFFETIE, JLHdboHHIEAR
IR E AR OB o6k, 7z, FKEENEL
WAk, 3> %27 bL 2 X 9RO ZE DTG IRAT 38
WAk % %) 5 & U C Acanthamoeba spp.? #E R4 )
Ol il ATz, M s N7 A =N I3 T OIRESE
BRBIC & D 3 4 I BIL 720 WIS, S hi:
T A=z HNTT, BillRoEEALTH S CB17/
scid ¥ 7 ANEREERZ 1TV, HARBRBERICHEE T 5
Acanthamoeba spp.D EIHEIZ DWW TR L 72,

0. #MEErHE
1. M8
(1) etk

oK MR

AR LEART T P WA P67 & P IS RR R S 7= 035 A
LOSHARDI Z$RE L7z FRETHITH72D, Fail
BART T A Bk R\ BD 3 O % B4 5 % oK & 15
720 BOAKIZEE %920 com DR U D 5 %50 ml O
WIZANF a—TIZRIL, WZENho7-0%E L
7o PRICL 7= AR AE F IR & CACITPRAE L 720
(2) REZENE

BARG T R AR 10 AT O 2 T e S e W JE A EE
FEHTOBLAIFHEETHII L2 02 Miike L,
RIS N L, fiZ@ L CH T LoMES
Fv 7=,

(3) a7 ML ¥ XS BRI

HbH T A a Yy 7 Ly AMEHE RS
EL, HHFEARIY Y7 LY X EEFEATY S 2
LY AP e r — A AR F IR L 72
DX U 72 PR B AF#E123000 rp.m., 102-R5E0 L, ik
100 ul &2 w7z,

(4) FBEhY

6 ~10#EE DT, BHINOKEALTH S CB17/
lerscid/scid]cl (LT CB-17/scid =7 &) Z#H L 72,
FBIE, FARTKRFEBRIWICET A A FI4 v %l
FLAT- 720
(5) BragildEs
DKCM & (7 A — AR

KCl (1% %t 3£ )0.7 g, CaCl,( Fl1 5% %6 3£ )08 g,
MgSO,7H,0 (F15t#i3E)0.8 g % 75 /K T1000 ml (2
AAT v TL, A= 2 L—7TRAVLIHLL 72D D%
B e U, @bRAE Lze MEHEEC 2 O JFHE % 10045
FRL, +— b7 L— 7 CHRERIL 72,
2)1.5% NN ZERK:

KCM #1100 ml 1 Bacto agar (Difco)15 g % A f#
L, A= b7 L—7CRELIL 72, WRek, HE9
ecm DWHT I AF v 7 v ¥ —LiZ8mlit Lk (B
Ef2~3mm 4B LHID), EREHMEIERL Y,

AR 2z 58601, I3+ — VismiE (fl
JEH3)001 g Z NNV AF VALV LAT I F (ADGH
3) 1ml THML, KCM I 9 ml % 2 THFEE1000
pug/ml & L, KCM & CTAM L THRE625 ug/ml &
L7ze SOOI aF YV — VASERNGG625 ng/ml #R5H © 2
aFV— VAR =91 &2 bA XD ITNA . I aF
V= VSRR OWRIEY, EROBE B, $7-,
T A=NOFEEINLHELE RIFS HWIREIC L7,
©YNZT}i(

Acanthamoeba spp AT FZAEHIH R RA — A b &
ZEEE LCHIAL, AEHIC X RN 2 3
HMHNTWBEY, 22 TAMETIRT A — O & 72
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)
N~

(astronyxids type)

(polyphagids type)

!

(culbertsonids type)

1 BIWEEIC KB Acanthamoeba spp.D9¥E (Pussard & Pons)'®
A HNEFEENETEORBALS, NEROMAEKIEES ~140REBZHKIEL TS,

FHERIE18~25 um.

B I ABTEREABTFEISTEZEL TEY, ABTFEICEVIUEEOVEUIFET 5.

NETEIEAMEZL TS,
TIERIE18 um K.

C  AHEFEIELS, AEBETEIAXHZVIETERAZZEL TS,

FYERIE18 um ki,

BRGHEZER L 720 5 ml @ KCM i 2 KRB
(DH5 a#) % McFarland No.l ®#HEIC%R 5 L 912
FELL 72, ZNE60T, 1HMEBLML, KBREiKE
L 720 15% NN JE XK 112 KB H 250 ul i T L,
WH T Y7 — VTSR, I TH,
@DPYG {ARR:

K,HPO, (FE#i3£) 0522 g, KH,PO, (FIE#i2E) 0.408
g %K TO00 mIZ A AT v 7 L, 5mM KH/
KH,PO, £ L7:e = ®5mM K,H/KH,PO, 300 mli
Glucose (FIGCHiER)T5 g ZHEMSH, KDY O 5mM
KH/KH,PO, & 2124 — F 7 L — 7 CIRB AL L 7=,
W, Glucose % WA f# L 72 512 Proteose peptone
(Difco)3.75 g, Yeast extract (Difco)3.75 g Ziaf#L,
5 mM K,H/KH,PO,T500 ml\= X 27 v 7 LT <5
L7 THZMMIKE L, PYGHifkE L2,
PUERIZMAZ BYEE, =Yy GHrY oA (M
HRHE)500 U/ml, WA LT h~A v v (HEHE
)50 ul/ml Nz 7z, £H 53 PBS (pH7.3) ¥
fir LW Y,

2. Bk

(1) 7 A= "OMei & R
OBAED S DT A — O

R 7283550 L\ 720, MR EREOEA
Mz 5 HCTHARI A HI2, 3= VvFa—T
R 5 g & AN, KCM %20 ml Z N 2 CTIRA L

2000 r.p.m., 5rMlELPEE L7, RikxTA ML,
I a5V — VAEERIEG6.25 ug/ml #20 ml i 2 TR
L, 4CT—MitE L7z #H, EMEIZ2000 rpm.,
570 M Lk L7ze RiF 245 T, KCM i##20 ml
ZMZCRML, 2000 rpm., 5% HEOPEE L7z
FEZET, TA—NOEE LTHUHE L 7RG %
AT L7233V = VIRINL5% NN SR 5 #h o g
W15 g ZEWT KCM Sl 2 BaEiE T L, €=—
VT — 7 CTHEE L T30T DR TR 2 L 72,

B L -2 NEHNI0 mg, /2, 3vF 7 LY
R Je O RAF IR 100 pl 12D W T H1.5% NN %
REFHCE &, FARICEE L, 2057 ML 2 XU
EEDOV v X TN ENEH FICEWTE#E L 72,

Rk, BIVBEMEBET CHRAEL, TA-NOFELY
fERE L 720
@M T A — D5

MM ENTeT A= N"PRFZHERLI2EZHT,
Pussard & Pons (1977) ®» S EICHI Y, #F 04
W7 A =% 1M (astronyxids type), I %
(polyphagids type), II % (culbertsonids type) @
354 7L (K1),

A S L7z 7 A — N OMER B3

WrOWMTELT A= NE, NAY—VEXRy b %
FAWVWTKCM Bl 2 R E DT T L, # LWIERT
WEEHNCR L7 S OER, MR E N O AL
Nl b ETHRYVRL, BREH LTHMEL
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oK MR

£ 1  Acanthamoeba spp.DIEHER

Fr TNk BB R (%)
i 66/68 97.1
e 10710 100
V7rary s rLyX 0/9 0
2y 7 L AEERAFIR 0/38 0

Witk (F915g), BNEE (F9100mg), V7 ba ¥y 7 MLy X (Fifd),

PEPRASILIEE (100 pl)

x2 WHEENhi= Acanthamoeba spp. DEFHEIC LB H5E"

i il I1%! TT1%!
(astronyxids type)  (polyphagids type) (culbertsonids type)
W (%) 9(136) 65(98.5) 39(59.1)
FINFE* (%) 1(10.0) 8(80.0) 4(40.0)

*1Pussard & Pons®4;4HIC X 519,

*2 Acanthamoeba spp. R &N 766K D WTHH L 720
W1 OE, 274 T EDOT A—NPMERSINT 603 - 72,
*3 Acanthamoeba spp. A SN 7210BARIZ DO WTHH L 72,

TeT7 A= %) BF, MR T H S HrAERN
PYG i ARE I F L CTHE 28 L 72 B SIS T T
L THIRORADA LN L 7D T CEEARERRE
Wa T o7z, MROBWANPIELS 220, F72, TA—N
OBEFHASFIFVIRREIZE L7z 5, PoEKIIERI PYG
RN AN TRIE L7 Btz 1 ~2 0B &
AT R > 720

(2) REGeFEER
D7 A =N O

PYG i k5 i CRIZE L 72 7 A — 3 H3 9 o IR
THRIAREEIE L 725, B %50 ml ORE I =7
VF 2 —TIWZANTz, ¥ v — LI KCM i & #E
A, NMAY—=VERy PEHWTY ¥ —LOEIZERD
Pz 7 X = NG HH L TR L 720 B O %
WAEY B 720102, 2500 rpm., 54 L7z
LHFEET, KCMER20 ml 2z X <EML,
2500 r.p.m., 553 HEOES L7z ZOBEL 3 M
DEL7ze EiEZFA L, KCM & 1ml Zz
TELRAML, 15 mOBH~A 70F2—TI2BL
720 6000 r.pm., 57rMlELIEEL, RIEZID R
720 TN Z @R KCM BRICTFE S TT A —/\1F
Wik Lizo a7 - Fa Vs i cry 2 —n
BafE L, KCM Bl CHRM L TRREFEBRITH W72,
@< 7 AND EY

L 727 A=\ % CB-17/scid ¥ 7 A D EJEN
WZHERE L, 65H Mt 2 Bt L7z, Falslgihicstc
L7277 A1390% T % / — )V HRIZIEE L CIRE T % 11
WL, FMLCMZERI Lz L2 A A

KRTEE P L, — 0% K %A 1.5% NN FERE; 1
B LTOCTHERELL, TA—NEEOFRKILE,
DERKM L TT A= N2 PlgEd 52 & THER L7,
JERDENTHTE O~ 7 2%, FoBEg i
W Lol AOWTIE, HEHEBLM, F72
X, VI FNVI—T7 v ERGIEBRENC X BRI
TV, BBBIERIIBE Lz~ A EFBEICT X =N
DG HEEFER L 2o T2, T L 2R o — 56
Z, 10% R ER V<) Ve HCCEZEL, /8T
74 v, BYYR RER L2, BEARIZHES -
PASHefunfiL, & OWAMARIGIZ OV TG L7z,

m # =%
1. Acanthamoeba spp.DI&HER
T AR BLAHT T N I B AN B o i3 D 63k Hh 66454
(97.1%) #»* B Acanthamoeba spp. S & sz, 7z,
BNELIOBRARFLORARETH S T A =D &7z
B, YT MLy A9 KRR OB R38R R A
Sl s oz (1),

2. REREHSHE

7 A =D E N6 HIRIC B VLT ERERD
M7 A — % BT OB AR E DSV THHL
72l Ah, TR (136%), THIE5H] (985%), II
RI39BI (59.1%) T o720 EHEIZOWTIZT AL
Bl (10%), TEIS I (80%), M# 4 6] (40%) TH-
7= (R2)
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&3 DBEL 7= Acanthamoeba sp. ® C.B-17/scid ¥ 7 A TODR&ELER

YT A —NEe (PE/20u0)

1x10? 1x103

1x10* 4x10* 1x10° 2x10°

G (%) 1/7(14.3) 3/6(50.0)

2/6(33.3)

4/5(80.0) 6/6(100) 5/6(83.3)

FKCMIEH (7 A — N 2V CRGET A — a7,

2 BRIV AQRHEMARA
A T IEIRERSRICEMERB Z M o LB EL NG ERFERENBSH SN (HE, X200)
B : BHEMICEHOT X —N\RERPR SN/ (RE) (HE, x400)
C : BH#BICBROT7 X —N\KEHOZEHBUHSR SNz (KED) (PAS, x400).

3. DBET X —/NDREIEER

W SH0EEL, MR L 72Acanthamoeba
sp.D 1 57 Bikk & S AN 2B CTdh % CB-17/scid ¥ 77
AT A =Nz 24, BREighiirniy
D7 AN KEHTE 7% & OMBAEIR 2 2 LEESE L
Too =75, BEDHIICHL 2D, FREEBERE R
FTAHITAGMBR L2 HERERS Lol AD
HFICH BB B OFBRTT A =" DR AR S
N72bDDH o720 BYHRIZT A =11 101D
YT /78 (14%), 1 x10*8<T3/6 B (50%), 1
x 10" < 2/6 3 (33%), 4 x 10" T 4/55 (80%),
1 X10°18T 6/6 BH (100%), 2x10°MC 5/6 H (83%)
Tho7z (F3), FIZ, WKL O MHAEAIZ HE
fi PAS B2 i L CHEM L 2 A, HIMIRZE %2
R L7 EYe~ 7 A DORGHIRRIEAR O HE JettTl, WLER

BRI & SAEMEML ORISR S (X
2A) . F7z, BERHOWIMIRAZ 7 A — /N DREERIH
LR S5NT (M2B)s PAS Yt TIXT A — D ¥
B PAS IR kbstEa m L7z (K2C) .

V. & =

T AR L BART T PR A R67 o BT A S BRI L 721568
WAR D W66HAR D B Acanthamoeba spp. 23kt &,
B IZ971% TH - 720 F72, WS 12k 5 &,
IR EHERICBI 2 ZHOBY 25 b FhEh
86.1%, 75.0% & Ik H 12 & 2\ Acanthamoeba spp.?D
BMHEBHEOONTWD, ZOHEDS, Acanthamoeba
Spp. DA T IR A L, b MR AR
HFIZEBIZGA L TR HPIH SN R o7e, F 72,
REDEHNED S H100% & FWRINERTH - 72 Fh
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5, b MOATEEREETIZB U 5 HREN W HEITRIE
SN WRUES, MK, BERZECBITLER
RENEZ R E L7 Acanthamoeba spp.® B E R
HTH, T86U%DMIMEI MG ST Zhid,
HARBREE T O E 2P B L T 5 Acanthamoeba
spp.DEFH, b bOKE L EIIHETHHTREN
WEIIN D0 LR SN S, T2, WTEWY LN
TeBPHPEGPEFEL, EIXNTERELEZS
Nb, V7 hars s Ly XEHFICELLADND
T A= NPEMAB AT & U CHEE B MIANEE L, R
7 ERE L. SN TR WEN S, BENTTFH%
RRELDLHEDBL V, FBREHDB~I%AT ¥ 7
LYy ZAHETH Y, TONDI%AY 7 hav s s
MERFTH B EFbhTWwAEY, SO Tida
57 ML Y AR OBREARAT A & Acanthamoeba
spp I EN Lo 7285, DX ) IR FEENEE
MOHERICRHEN2H2 S, b FOTRPELAT O
HEE % 4 L C Acanthamoeba spp.h33a >~ % 7 b L~
ARaAy s Ly X —AW, T2, AEICEEN
HET AWML FICEZOND, HIZ, a2 b
LY AR HE RO A EY) 2L Y, av vy
IV ¥ X T Acanthamoeba spp.® il & 72 % Ml w4
I L CLEIRDEZOND, 7T A= PEARR
X5 DB 2 W REMEAHEN S o FH o, HkbeiY
Ze GG AT & AT L TRASE TG L O W FE B S 05 2
Kahsb,

A & N7z Acanthamoeba spp. D 2T % LK
L2 EENGE T, 5, RENELICTAS LD
BEEHE L, HRREEFIZIE TR O Acanthamoeba
spp AL E LG LTV AENREZ bNL, 1R
Il %Y & Acanthamoeba spp.d Wi S L 7=5%, HEGfRE
BUANZIRTARTH Y, SEERTEICBITT 230
W CTd o 72 4D FER Tl Pussard&Pons (1977)
DI EEHOTHEET- 725, EBRIZIZETORE
IR SRR L o T2 L, M—HTho
THIREEMICERDBARSNDLHBDHHDT, 5HIT
R TN % 3R 2 R T 2 088D %,

W2 & 438 U 72 Acanthamoeba sp.% FAWT< ™7 A
NEPEEEITo72 2 A, T, BHMBOEEASLT
H 5D CB-17/scid ¥ 7 ANDEYTIZ65H [ &l
BPICL O T ADPMBEREZZE LB L. F
7o, BEPERIIEGT A =B b3 EEL %
BAEMAA S, 4 x 10" ~ 2 x 10 T 1£80%LA I
EIEFICEH VBRI EZ R L, TS, 1 <10 & v
VBB CT A= NFOBEYIIB\WTH THE AP 1HIC
AN DBADRAR S NN S, AERETICBIT5

oK MR

Acanthamoeba spp.DVEBHEIIBVTDH, & b
BALSZ R RIE S N, SRORKREDP S,
Acanthamoeba spp. S HRRE T CEHVIEMEEZH L
THEELL TV A HMHEN S, Acanthamoeba spp.%
BRI & 2 B ISR I SRIEAR T BT 5 &Gl H3HRk
HEINTVEHEDNDL, FRICREEIMU S EE R 7L
% & D5 (compromised host) 12%F L CTiEE
RETDLODEER D, T2, REEEITIATHS
BALB/cAJcl (BLF BALB/c ¥ 7 &) ZHW2EGn
TFHEBRZ [ U7 X — & VTG T 2 — 3§ 4
X 10D 4TI - 722 2%, CB17/scid ¥ AT
1% 4/5(80%) DIEGFTETH - 72075, BALB/c ¥ ¥
AT 1/5(20%) KT L72d OORIEREDIEH 2~
7 ATHEGDWALAHER S 720 BALB/c v 7 A
TREYHEAMET L2FH0 S, EIKTO Acanthamoeba
Spp.~ O B AR (2 T Ml <% BAL 2 A L 72 50 SO
VBEboTWEHEEZLNSL, F72, &Y« BALB/c
< 7 ADIMFHIC BT 5 PROLETE % #OthiR <
ELISA L THERR L 720 S RIOMZEICBNT, 7 A —
INOFEE, BIHBRBISMAPIIEL Y ENE ShTnb
WS b ETIZ Acanthamoeba spp. S &, F
7o, BELBREEZRFELTOL 2V RIS, H
AR DO HM S B A DL W IRHEADOBREE DG
HE&ND, &0, Acanthamoeba spp.D¥w)51k % it 28
55 B TR OIRE CREYER # 1T - 722%, HIA
BN IZBWT, Acanthamoeba spp.S5REMTId 7%
CEICEFTHEL TV HEIHEN SN D728, b b
DEIEREET T, X0 HEMT 2SR VETICX
LIEAEEICOVWT O ME T2 LN H 5, BT 2 HW
TGO FMEN L, SRIHVZT A — e 3R %
AHEHCT T o728 2 A, By 2/6(33%) T
Hotzo MHPEL L7280, FEMTORYAEE & K
FTLHEIHEZ VDS, BTICE D EYD R T L HED
RSNz SR, F—D7 A= \HEHwizgE
TORER L BT ORGP D E NI DWW T ILIRMG
LOERD L,

G~ 7 A ORALEREEAR TIX, BERFZ RO E L
TWHRENDZE DT A = NDRADED SN0
Acanthamoeba spp.AZ & 5 CNS ~D 12 A%, WAk
TEPBIZED DL, BLRIEREZ A L7
KEZ 00 2EY EN STV A, SlE 0k
PEBTII T ADRENS T A — N2 L2720
2, 7 A= NDIRARE EE A SR AL, FITHERERIC
BATLTHML2bDEEZ bNb, TNk E s
BIRIEMED X F1 = X DD W TIEARE %2 5% WS,
Acanthamoeba spp\XHLEBUREER T WL TEY,
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MATYEARPIZER A L TR ST 5 727 A =2 D
AR SR & o T — MBI 2 & IR~ &R AT
BEPMENTWSEY , 20720, WAHNTLZD
RUFRIER & 73w 3 2 FeCHIRRAE 2 47 > T B L HER
ENb. ZORREFZDTUW, T A —NORHERNIC
BU B RERMAE, WIZT A — NI B RO JE
BBz &2k, MERIHLEIN TR EEZS
N5,

Acanthamoeba spp.lit b OHEIGBREE T IZEBHIAE
T HWERTHLICDHD ST, £ DGR
JEVEIZ O W TIERIEARHE 2 A% v, 72, 7T XA —
INPEBEIEIN Je e A 212D W T b, JRRE DRI AL
B, WBHEEICE U TR 38 DS L AT R 72 JEGSE D
12 %2 %, HITI, SHhisc oFEmbitazaz
BIZH720, BBREBNOBEGO G 5 H
MEEEIN S,
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Studies on Acanthamoeba spp.
- Isolation of the pathogenic Acanthamoeba from sand of the

children’s play ground and house dust in Hirosaki City -

Rie SAKURABA™', Kenji TANAKA™?, Masahiro KUMAGAT"?

Kazuyuki KIDA** and Takashi INABA™®

(Received September 30, 2010 ; Accepted December 14, 2010)

Abstract :Acanthamoeba is one of the free living ubiquitous protozoa distributing worldwide
in environments such as in soil, fresh water, and saltwater and other habitats. Lately
Acanthamoeba granulomatous amoebic encephalitis with an immunodeficiency, keratitis,
and other diseases has been reported in patients. In a survey of distribution in Hirosaki,
Acanthamoeba was detected at 97.1% (66/68) in the sands of children’s play ground and 100%
(10/10) in the house dust respectively. Classification by the cysts form [the Pussard and Pons
method; (1977)] indicated that; Group I (Astronyxids type), 9 (13.6%); Group II (Polyphagids
type), 65 (98.5%), Group III (Culbertsonids type), 39 (59.1%). Regarding the house dust,
morphological cyst types of Acanthamoeba were; Group I, 1 (10%); Group II, 8 (80%); Group 111,
4 (40%). No Acanthamoeba was detectable from the soft contact lens (0/9) and the lens-rinsing
solutions (0/38). In the infection test by C.B-17/scid mouse, the pure-cultured Acanthamoeba
invaded into the brain by administration via the intranasal tract, and many trophozoites were
detected in the brain that led animals to death due to the neural damage. We can deduce from
the above results that Acanthamoeba infection might occur at any time to develop serious
disease especially in the compromised hosts.

Key words :Acanthamoeba; granulomatous amoebic encephalitis; Acanthamoeba keratitis;
sands of children’s play ground, house dust

*1Department of Pathologic Analysis, Division of Biomedical Science, Hirosaki University Graduate School of Health
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Evaluation of anaerobic power in hemiplegia
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Abstract : It has been generally considered that physical fitness is represented exercise
performance under aerobic conditions. However, we are often required to exert highly
powerful movements momentarily or within a few seconds in daily life. Therefore, when
we evaluate physical fitness, it appears important to evaluate physical fitness not only under
aerobic conditions, but also under anaerobic conditions, with the latter being represented by
the maximal muscle power. In the daily living of people with physical disabilities, whether or
not they can achieve a specific activity (for example, standing up, getting up from the floor and
sitting down, etc.) is considered to depend on their performance under anaerobic conditions
rather than under aerobic conditions. The Wingate anaerobic test (WANT) has been developed
as one of the most precise tests to evaluate anaerobic exercise performance. The WAnT has
not been usually applied so far to disabled people due to some technical problems. However,
we had been improving those problems so that we could develop the WAnNT in the field of
stroke rehabilitation. We expect that this modified WANnT would contribute to a comprehensive
evaluation of physical fitness in people with hemiplegia.

Key words : rehabilitation; Wingate anaerobic test; maximal muscle power; stroke
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