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Mechansim of salinomycin as a cancer drug
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Abstract: Cancer stem cells exist inside malignant tumors and supply the majority of cancer cells to maintain self-renewal
and differentiation abilities. Cancer stem cells are thought to cause drug resistance, tumor recurrence, and metastasis.
Therefore, eradication of both non-cancer stem cells and stem cells is important for improving the prognosis of cancer.
Salinomycin, a monocarboxylic polyether antibiotic isolated from Streptomyces albus, can kill cancer stem cells through
apoptosis and autophagy. Some studies reported that salinomycin inhibits cancer cell proliferation, invasion, and migration and
alters the microenvironment to prevent tumor growth and metastasis. Therefore, salinomycin is considered to be a promising
drug for improving the prognosis of cancer treatment. This review focused on the research on the anticancer action mechanism
of salinomycin and outlined the prospects for future cancer treatments.

Keywords: Salinomycin, Cancer stem cell, Tumor recurrence, Metastasis, Chemotherapy
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Abstract. Previous studies have suggested that efforts to improve awareness, including ingenuity in communication and conflict
management, are necessary for cooperation and collaboration between nursing and care staff. However, few studies have
examined the problems and countermeasures that arise in daily life management for the prevention of heart failure deterioration
in elderly individuals with dementia through multi-professional collaboration. Moreover, how to deal with conflicts with
non-medical care workers has not yet been clarified. This study aimed to clarify the conflicts and coping strategies that arise
between nursing and care staff in the daily life management of heart failure in elderly patients with dementia in long-term care
insurance facilities. A self-administered questionnaire survey was provided to facility staff, nurses, and care workers. Responses
were gathered over a period of two months, from the end of December 2021 to the end of February 2022. Responses were
collected from 320 participants (recovery rate, 16.0%). There were 311 (15.6%) valid responses from 157 nursing and 154 care
staff. From the description of the specific conflict, it seems that the nursing staff expected the care staff to focus on the
prevention of worsening heart failure by sharing information and cooperating closely, rather than on the early detection of
worsening heart failure. On the other hand, although care staff were responsible for the early detection of worsening heart failure,
they struggled with not being able to fulfil their responsibilities. Regarding coping strategies about “active,” the nursing staff
scored significantly higher than the care staff (p<0.05), and among the care staff, the more experienced group scored significantly
higher than the less experienced group (p<0.05). Sharing the content of the conflicts between nursing and care staff would lead to
improvements in the quality of care for older adults with dementia and heart failure by proactively involving nursing and

long-term care staff with many years of experience.

Keywords: heart failure, elderly with dementia, conflict, coping strategies, multi-professional collaboration

1. Introduction

In Japan, efforts are being made to shorten the length of
hospital stays to moderate medical costs). However, there are
issues with discharge support at local general hospitals, such as
the absence of caregivers for home care and families’
unwillingness to permit home care?. Long-term care insurance
facilities are expected to play a role as discharge destinations for
older adults in the construction of an “Integrated Community
Care System” in Japan. However, in medical and nursing care
settings, conflicts, such as difficulties with cooperation between
multiple professionals® and differences of opinion® may occur.
It is said that the factors made it difficult for home care workers
to cooperate with medical providers include a “feeling of not
being respected” and a “communication barrier”®. In addition,
the nursing administrators who supervise nursing wards in
hospitals for patients requiring long-term care recognize that
conflict management and communication with ward staff are
necessary for nursing staff to build collaborative relationships
with care providers®. From these previous studies, it was
concluded that efforts to improve awareness, including
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innovation in communication and conflict management, were
necessary for cooperation and collaboration between nursing
and care staff.

According to a 2016 survey report on hospital discharge
coordination and support®, cardiovascular disease, including
heart failure, was the most common type of issue (18.9%)
among those who were discharged to a different destination
before hospitalization. In addition, 51.1% of the patients had
worsened dementia symptoms at the time of discharge, and it
has been predicted that many elderly people with heart failure
and dementia will be discharged to a place of residence other
than their own home. One of the most common primary living
places other than the home is long-term care insurance facilities,
and research on the disease progression and daily life
management of elderly people with dementia and heart failure
has illuminated the current state of disease and daily life
management among elderly patients’® and those is difficult

%10 However, few researchers have examined the

situations
problems and countermeasures that arise in the daily life
management of measures to prevent heart failure and
deterioration in elderly individuals with dementia through
multi-professional collaboration. By clarifying the specifics of
the conflicts that arise between nursing and care staff and the
characteristics of the coping strategies of the professionals, it

will be possible to facilitate multidisciplinary care for the
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elderly with heart failure and dementia and contribute to
improvements in the quality of care.

Conlflicts can arise between individuals and others, with the
former attempting to resolve them by satisfying the needs of the
individual and the latter arising by attempts to satisfy the needs
of both individuals and others'!. Health, medical, and welfare
professionals who are responsible for the care of the elderly
must cooperate with each other; therefore, strategies to avoid
conflicts between professionals and resolve conflicts quickly are
necessary. Labrague et al.'? analyzed nurses’ conflict
management strategies in 25 articles. As a result, it was found
that the most common style of dealing with conflicts was using
“integration,” followed by “accommodation.” “Competition”
and “avoidance” strategies were the least frequently used styles.
However, these results concern how to deal with conflicts with
colleagues and physicians, and how to deal with conflicts with
non-medical care workers has not been clarified. In addition,
previous research'® has shown that nurse managers experience
role conflict more significantly than staff members, suggesting
that their position and years of experience affect it. Therefore, it
is necessary to consider differences in professional experience.

This study clarifies the conflicts and coping strategies that
arise between nursing and care staff in the daily life
management of elderly individuals with dementia with heart
failure in long-term care insurance facilities. Subsequently, we
provide suggestions for useful cooperation and collaboration
methods.

2. Methods

2.1 Operational definition of the term

“Daily life management” in this study refers to daily life
support and health management to prevent worsening of heart
failure. For example, it includes providing assistance with eating,
toileting, hygiene, and other activities to prevent heart failure
from worsening and early detection and response when heart
failure worsens.

2.2 Participants

The participants were 1,000 nursing and 1,000 care staff from
500 welfare facilities for the elderly requiring long-term care
(special nursing homes for the elderly) and 500 healthcare
facilities for the elderly requiring long-term care (health service
facilities for the elderly) in Japan. The facility manager was
informed in writing and voluntarily asked to select participants
who had experience caring for elderly people with dementia and
heart failure and who were aware of conflicts between nursing
staff and care staff.

2.3 Survey method

A self-administered questionnaire was mailed to the
participants. Responses were collected during a period of two
months, from the end of December 2021 to the end of February
2022.

2.4 Survey content
2.4.1 Subjects’ background
We investigated the type of care facility, sex, profession type

(©2023 Health Sciences Research.

(nursing/care staff), number of years of experience as a
nurse/care worker, number of years of experience caring for
older adults with dementia and heart failure, and current
position (manager/staff).
2.4.2 Receiving support from colleagues in the same or
another profession, superiors, and family members or
friends

Here, someone providing support refers to someone who
allows the participant to feel free to talk, is dependable, and
provides consultation. The degree of support provided was
measured using a 4-point scale ranging from 4 points (“very
much”) to 1 point (“not at all”).
2.4.3 Conflict and coping strategies

A section for free description was provided to assess the
specific content of the conflict that occurred between nursing
and care staff in managing the daily lives of elderly people with
dementia and heart failure. In addition, with the author’s
permission, the following scales were used to assess the ability
to cope with conflict: coping strategies and competency in
multidisciplinary collaboration.
2.4.3.1 Intragroup conflict coping scale

Murayama et al.'¥) created this scale to measure the cognition
related to coping with conflicts that occur within a group. The
subordinate concept consisted of seven active and seven
agreeable items. The former measures active and assertive
conflict-related coping behaviors, while the latter measures
cooperative and empathetic conflict-related coping behaviors.
The answer is given using a 7-point system from 7 (“use a lot”)
to 1 (“do not use at all”). The evaluation used the average
response value for each subordinate concept. Higher numbers
were considered more active and agreeable. The total score for
each question ranged from 7 to 49 points.
2.4.3.2 Kato’s'? interpersonal conflict strategy styles scale

This scale consists of 20 questions that measure the style of
behavior in interpersonal conflict. The subordinate concepts are
(1) the integration style factor (negotiating to satisfy the
interests of the executor of the strategy and the conflict partner),
(2) the avoidance style factor (trying to avoid direct conflict),
(3) the coercive style factor (trying to satisfy the executor’s
demands regardless of the interests of the conflicting partner),
(4) the self-concession style factor (restraining the executor’s
opinions and demands and complying with the conflicting
partner’s demands), and (5) the mutual compromise style factor
(executor and conflicting partner make concessions to each
other), which are classified into 4 items each. Responses are
given on a 4-point scale ranging from 3 points (“very
applicable”) to 0 points (“doesn't apply”). The higher the score,
the more frequently the strategy is used. Each question item’s
value was totalled, and the results were compared using the
mean and median values. The scores ranged from 0 to 12 points.
2.4.3.3 Interprofessional  work (IPW)
(OIPCS-R24)'9

This scale was developed by Kunisawa et al.'® to measure

competency

competency in interprofessional collaborative practice. It is
composed of 6 factors and consists of 2-7 items for each factor,
for a total of 24 items. Each factor consisted of (1) mutually

10
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exchanging facts and assessments, (2) managing team activities,
(3) facilitating dialogue and discussion, (4) coordinating
integrated care, (5) understanding others and giving respect, and
(6) sharing and giving meaning to emotions. The answer is
given on a 4-point scale from 4 points (“doing”) to 1 point (“not
doing”). The average total score is evaluated for each of the 6
subordinate concepts for each professional. Higher scores
indicate higher competency. Scores ranged from 2 to 28 points.

2.5 Analysis

Descriptive statistics were used to determine the participants’
backgrounds. Responses regarding the status regarding
receiving support from people in the same or another profession
at the facility, superiors, family members, and friends were
scored on a scale of 4 points (“very much”) to 1 point (“not at
all”). Nursing and care staff were divided into two groups, and
trends in the number of respondents on a four-level scale were
analyzed using the chi-square test.

In addition, the Kolmogorov-Smirnov test was performed on
the results of each scale related to conflict coping, coping
strategies, and competency in multidisciplinary collaboration.
They were then classified into two groups based on the average
number of years of experience for each professional, and the
Mann-Whitney U test was performed. It has been suggested that
role conflict may be influenced by job position and years of
experience.'® Therefore, we analyzed the differences in job
positions and years of experience as covariates. IBM SPSS
Statistics ver. 25 was used as the analysis software, and the
significance level was set at less than 5%.

The free response descriptions were classified based on the
similarity of the content, and the assistance scenes and number
of responses are summarized in a table. The results of the
free-response descriptions were analyzed repeatedly until the
researchers reached consensus. In addition, we asked a
researcher familiar with qualitative research who had no
conflicts of interest to provide suggestions to ensure objective
evaluation.

2.6 Ethical considerations

The purpose and methods of this study were explained to the
participants using documents, and responses were obtained
when consent was provided voluntarily. Approval was obtained
from the Ethics Committee of Hirosaki University Graduate
School of Health Sciences (reference number:2019-048).

3. Results

Responses were collected from 320 participants (response
rate: 16.0%). A total of 311 valid responses (15.6%) were
obtained.

3.1 Participant overview
3.1.1 Nursing staff (n=157)

Seventy-eight participants (49.7%) were in special nursing
homes for the elderly, and 79 participants (50.3%) were in
health service facilities for the elderly. This study included 14
men (8.9%) and 143 women (91.1%). The average number of
years of nursing experience was 24.5+10.1 years, and the
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average number of years of experience caring for the elderly
with heart failure and dementia was 13.0£8.1 years.

There were 24 head nurses (15.3%), one deputy head nurse
(0.6%), 33 chiefs (21.1%), 4 deputy chiefs (2.5%), 2 leaders/unit
leaders (1.3%), 1 sub-leader (0.6%), and 92 staff members
(58.6%).

3.1.2 Care staff (n=154)

The type of facility was a special nursing home for the elderly
for 80 (51.9%) and a health service facility for the aged for 74
(48.1%). The study included 69 men (44.8%) and 85 women
(55.2%). The average number of years of experience as a care
worker was 15.2+6.4 years, and the average number of years of
experience caring for elderly people with dementia with heart
failure was 12.8+7.0 years.

There were 2 managers (1.3%), 1 acting manager (0.6%), 1
assistant manager (0.6%), 12 chief care workers (7.8%), 1
deputy chief care worker (0.6%), 44 chiefs (28.7%), 11 deputy
chiefs (7.2%), 35 leaders/unit leaders (22.7%), 1 unit subleader
(0.6%), and 46 staff members (29.9%).

3.2 Receiving support from colleagues in the same or
another profession, superiors, and family members or
friends

Table 1 shows the situations in which nursing and care staff
might receive support. Both the nursing and care staff felt that
they had received the most support from among the same type
of professionals at the facility. The result of the chi-square test
showed that care staff felt that it had received support from
other professionals at the facility more than the nursing staff.

Table 1 Receiving support from colleagues in the same or
another profession, superiors, and family members or friends

Number of responses (%)

p-value
very much S0-S0 not much  not at all

same professionals

nursing staff 84 (53.5) 68 (43.3) 5(3.2) 0 (0) 0.267

care staff 67 (43.6) 80 (51.9) 6 (3.9) 1(0.6) ’
other professionals

nursing staff 28 (17.8) 106 (67.5) 22 (14.0) 1(0.6) 0.031%

care staff 47 (30.5) 82 (53.2) 22(14.3) 3(1.9) '
superiors

nursing staff 43 (27.4) 87(55.4) 22(140) 5(3.2) 0981

care staff 40 (26.0) 86(55.8) 22(14.3) 6(3.9) '
Tamily  membpers  or
friande

nursing staff 49 (31.2) 64 (40.8) 35(22.3) 9 (5.7) 0317

care staff 46 (29.9) 77(50.0) 25(16.2) 6 (3.9)
chi-square test *p<0.05
Adjusted residual by residual analysis -2.0 or

hioher, sianificantly less frequent than others
Significantly more frequent than others with an

adjusted residual of 2.0 or more by residual

3.3 Concrete content of conflicts between nursing and care
staff in daily life management of elderly with dementia and
heart failure
3.3.1 Nursing staff answers

Table 2 shows the specific content of conflicts recognized by
the nursing staff. We obtained responses from 59 staff members.
The most common answer, “conflict arose in terms of awareness
of deterioration prevention and lack of support and care,” was
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Table 2 Concrete content of conflicts between nursing and care staff in daily life management of elderly patients with dementia

and heart failure based on the nursing staff’s responses (n=59)

Conflict specifics Description Care scenario Number of
responses
Inability to provide the necessary Activity, meal/fluid intake, hygiene,
observations and support to prevent excretion, overall daily living support, pain 18
Conflict arising in relation Worsening of heart failure relief, early detection of deterioration
to awareness of Ability to entrust nursing staff with general
deterioration prevention ~ support when an elderly person with Meal intake, overall daily living support 2
and lack of Suppor‘[ and dementia became unwell
care Lack of individualized care Meal/fluid intake, 2
Opinions and responses differed depending Fluid intake, pain relief, early detection of 5
on the care staff deterioration
. Meal/fluid intake, excretion, early detection
Poor reporting . 9
Conflict arising d of deterioration
onflict arising due to iiant i ; ;
insufficient information Insuff|C|e_nt information sharing and Fluid intake, early detection of deterioration 5
bai d dinat cooperation
sharing and coordination - - o -
sharnng a Lack of prior consultation Fluid intake, activity 2
in daily life management — _
Inability to unify care Overall Fjally_ living support, early detection 2
of deterioration
Opinions on care that differed depending on Meal/fluid intake, hygiene, early detection of 3
the occupation deterioration
Trouble with Lack of.con5|derat|on. ff)r the elderly with Activity, meal intake 3
dementia when caregiving
correspondence and - ——— -
o - . . Early detection of deterioration, infection
conflicting opinions Worries about being asked to respond . 2
prevention measures
Trouble deciding on the appropriate Activity, pain relief 2
response
Shor_tage of care staff, which affected Activity, fluid intake, excretion, pain relief 4
Shortage of care staff nursing staff
affected the elderly with  Shortage of care staff, which caused a risk of
dementia and nursing staff delay in response and worsening of heart Activity, early detection of deterioration 3

failure in elderly with dementia

Table 3 Concrete content of conflicts between care and nursing staff in daily life management of elderly patients with dementia and

heart failure based on the care staff’s responses (n=57)

Conflict specifics Description Care scenario Number of
responses
Conflict due to differences in care methods  Meal/fluid intake, excretion, activity, 2
Conflict arising due to Zt.)frfmderlng.the e.ld.erly with dementlla = hygiene, early detection of deterioration
differences in thinking : ;r?:g?fsf'm Ict)pzlmons an;ong nursing sta meal/fluid intake, 6
about care methods and 1€ It dITTicu 1o respon
conflicts of opinion conflicting opinions on care methods meal/fluid intake, 5
Differences in attitudes toward care Meal/fluid intake, 4
Conflict with not being In_ablllty to pro_wde sz_it|§fac_tory ass_lstance Psychf)loglcal rela_tlon_shlp,_paln _rellef, early 6
able to respond without specific predictive instructions detection of deterioration, first aid
. . Failure to provide care as instructed by . . L
appropriately to medical nursing staff Activity, early detection of deterioration 3
instructions from nursing Inabilitg to performwork without being able
staff ytop . . g Hygiene, early detection of deterioration 2
to cooperate with the nursing staff
Unfair treatment Fluid intake, early detection of deterioration 3
_Confllc_:t_due 10 differences Conflict arising over the division of work Meal intake, early detection of deterioration 3
in positions between between nursing and care staff > eary
nursing and care staff : ; ; :
Failure to share information from nursing Early detection of deterioration 1

staff
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obtained from 24 staff. In descending order, the others included
18 staff who reported that “conflict arose due to insufficient
information sharing and coordination in daily life management,”
10 staff who were “troubled with correspondence and
conflicting opinions,” and 7 staff who noted that a “shortage of
care staff affected the elderly with dementia and nursing staff.”
3.3.2 Care staff’s answers

Table 3 shows the specific content of conflicts recognized by
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the care staff. We obtained responses from 57 staff members.
The most common answer, “conflict arose due to differences in
thinking about care methods and conflicts of opinion,” was
obtained from 39 people. In descending order, 11 staff reported
“conflicts with not being able to respond appropriately to
medical instructions from nursing staff” and 7 staff reported
“conflicts due to differences in positions between nursing and
care staff.”

Table 4 Results of each scale for nursing and care staff

Nursing staff n=157

Care staff n=154

Score i i
range (inr:fthlzrr]tile Mean (inl\:recizzrr]tile Mean p value
value(SD) value(SD)
range) range)
Intragroup conflict coping scale
Active 7~49 30.0 (32.0) 30.3+6.1 29.0 (36.0) 28.4+6.1 *0.042
Agreeable 7~49 34.0 (32.0) 35.5+5.9 36.0 (38.0) 36.6+5.6 *0.030
Interpersonal conflict strategy styles scale
Integration style 0~12 8.0 (12.0) 7.6+2.3 8.0 (12.0) 7.3+2.5 0.571
Avoidance style 0~12 7.0 (12.0) 7.2+2.8 8.0 (12.0) 7.5+2.7 0.367
Coercive style 0~12 2.0 (12.0) 2.4%2.6 1.0 (12.0) 2.0+£2.5 0.083
Self-concession style 0~12 5.0 (12.0) 4.6+£2.0 5.0 (12.0) 5.1+2.5 0.055
Mutual compromise style 0~12 5.0 (12.0) 5.3+2.4 5.0 (12.0) 5.1+2.2 0.341
OIPCS-R24
Mutual exchange of facts and assessments 4~16 16.0 (7.0) 14.7+£1.6 15.0 (12.0) 14.442.1 0.372
Management of team activities 4~16 7.0 (12.0) 7.2+2.8 8.0 (12.0) 7.5%£2.7 0.367
Facilitation of dialogue and discussion 4~16 11.0 (12.0) 11.0+2.7 11.0 (12.0) 10.9+2.8 0.707
Coordination for integrated care 4~16 5.0 (12.0) 4.6+2.1 5.0 (12.0) 5.1+2.5 0.055
Understanding of others and respect 6~24 13.0 (9.0) 13.4+2.1 13.0(9.0) 13.1+2.2 0.206
Sharing and giving meaning to emotions 2~8 5.0 (12.0) 5.3+2.4 5.0 (12.0) 5.1+2.2 0.341

Mann-Whitney U test  *p<0.05

Table 5 Results of each scale according to the nursing staff’s number of years of experience

Group with fewer than
average years of experience

Group with greater than
average years of experience

Score _ (n=91) : (n = 66) b value
range Median Median
(interquartile Mean (interquartile Mean
value(SD) value(SD)
range)
Intragroup conflict coping scale
Active 7~49 30.0 (6.0) 29.845.3 31.0 (8.0) 31.0+6.9 0.361
Agreeable 7~49 34.0 (9.0) 35.3+5.6 35.0 (9.0) 35.746.2 0.543
Interpersonal conflict strategy styles scale
Integration style 0~12 7.6(2.0) 7.6+2.3 8.0 (3.0) 7.7£2.4 0.523
Avoidance style 0~12 8.0 (4.0) 7.4+2.8 7.0 (4.0) 6.9+£3.0 0.347
Coercive style 0~12 2.0 (4.0) 2.6+2.5 1.0 (3.0) 2.242.7 0.179
Self-concession style 0~12 5.0 (3.0) 4.942.2 4.0 (2.0) 4.241.7 *0.034
Mutual compromise style 0~12 6.0 (3.0) 5.442.5 5.0 (4.0) 5.1+2.3 0.322
OIPCS-R24
Mutual exchange of facts and assessments 4~16 15.0 (3.0) 14.5+1.7 16.0 (2.0) 15.1+.1.3 0.083
Management of team activities 4~16 8.0 (4.0) 7.4+2.8 7.0 (4.0) 6.9+3.0 0.347
Facilitation of dialogue and discussion 4~16 11.0 (4.0) 10.9+2.7 12.0 (3.0) 11.2+2.8 0.293
Coordination for integrated care 4~16 5.0 (3.0) 4.942.2 4.0 (2.0) 4.241.7 *0.034
Understanding of others and respect 6~24 13.0 (4.0) 13.242.2 14.0(4.0) 13.7+2.0 0.139
Sharing and giving meaning to emotions 2~8 6.0 (3.0) 5.442.5 5.0 (4.0) 5.1+2.3 0.322

(©2023 Health Sciences Research.

Mann-Whitney U test  *p<0.05
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3.4 Results of each scale
3.4.1 Comparison of results between nursing and care staff

Table 4 shows the results for each scale for nursing and care
staff. Regarding the intragroup conflict coping scale, nursing
staff were significantly more “active” than care staff and care
staff were significantly more “agreeable” than nursing staff
(p<0.05). There were no significant differences between each
item of the interpersonal conflict strategy styles scale or the
OIPCS-R24. On the interpersonal conflict strategy styles scale,
the scores for “coercive style” and “avoidance style” in both
groups were around the 7-point range, slightly higher than the
middle value of the score range. On the other hand, “integration
style” was ranked the lowest, around the 2-point range, and a
similar tendency was observed for both groups.
3.4.2 Comparison according to years of nursing staff
experience

Table 5 shows the results of the comparison of each scale
according to the years of nursing staff experience. Regarding the
interpersonal conflict strategy styles scale, the average value of
“self-concession style” was significantly higher among the
nursing staff with fewer than average years of experience than
among those with greater experience (p<0.05). In terms of the
OIPCS-R24, the nursing staff with fewer than average years of
experience had a significantly higher average score of
“coordination for integrated care” than the nursing staff with
more years of experience (p<0.05). No differences were
observed in intragroup conflict-coping scale scores.
3.4.3 Comparison by years of care staff experience

Table 6 shows the results of the comparison of each scale
according to the number of years of care staff experience. The
mean values for each scale were significantly higher for care

staff with more years of experience than for care staff with
fewer years of experience: “active” on the intragroup conflict
coping scale (p<0.05) and “facilitation of dialogue and
discussion” (p<0.01) and “understanding of others and respect”
on the OIPCS-R24 (p<0.05). There was no difference in terms
of the interpersonal conflict strategy-style scale.

4. Discussion

4.1 Conflicts between nursing and care staff in the daily life
management of elderly patients with heart failure and
dementia in long-term care insurance facilities

“Conflict” refers to the confrontation, clash, or conflict that
occurs between individuals or organizations'). Conflicts include
task conflicts that arise from conflicts of ideas and opinions with
others; relationship conflicts that arise from conflicts in human
relationships, such as disagreements in feelings, thoughts, and
attitudes with others; and process conflicts that arise from
conflicts such as discretionary authority!”!®). From the results of
this study, it can be seen that the specific details of the conflicts
recognized by the nursing and care staff were that “conflict
arose in awareness of deterioration prevention and lack of

29 <

support and care,” “conflict arose due to insufficient information
sharing and coordination in daily life management,” and a
“shortage of care staff affected the elderly with dementia and
nursing staff.” In addition, the care staff recognized that there
was “conflict with not being able to respond appropriately to
medical instructions from nursing staff” and “conflict due to
differences in positions between nursing and care staff.” These
conflicts are presumed to be process conflicts arising from the
positions of medical and non-medical workers'”'®). Moreover,
“troubled with correspondence and conflicting opinions” was

Table 6 Results according to the care staff’s number of years of experience

Score

Group with fewer than
average years of experience

Group with greater than
average years of experience

(n=85) (n = 69)

- - p value
range
’ (inl\:fthzzrr]tile Mean (in{\:reci:a:tile Mean
range) value(SD) range) value(SD)
Intragroup conflict coping scale
Active 7~49 28.0 (9.0) 27.316.4 30.0 (6.0) 29.845.3 *0.023
Agreeable 7~49 37.0 (9.0) 36.945.7 36.0 (8.0) 36.315.5 0.657
Interpersonal conflict strategy styles scale
Integration style 0~12 8.0(4.0) 7.3£2.7 8.0 (3.0) 7.442.3 0.988
Avoidance style 0~12 8.0 (4.0) 7.542.9 8.0 (3.0) 7.442.6 0.742
Coercive style 0~12 1.0 (3.0) 1.8+2.5 1.0 (3.0) 2.1+2.5 0.219
Self-concession style 0~12 5.0 (4.0) 5.312.6 5.0 (3.0) 4.8+2.3 0.198
Mutual compromise style 0~12 5.0 (3.0) 4.9+2.5 5.0 (3.0) 5.3+2.0 0.382
OIPCS-R24
Mutual exchange of facts and assessments 4~16 15.0 (4.0) 14.242.2 15.0 (2.0) 14.7+.1.9 0.259
Management of team activities 4~16 8.0 (4.0) 7.5+2.9 8.0 (3.0) 7.4+2.6 0.742
Facilitation of dialogue and discussion 4~16 10.0 (3.0) 10.2+2.9 12.0 (3.0) 11.7+2.6 **0.001
Coordination for integrated care 4~16 5.0 (4.0) 5.3+2.6 5.0 (3.0) 4.842.3 0.198
Understanding of others and respect 6~24 12.0 (4.0) 12.7+2.2 14.0(4.0) 13.7+2.2 *0.005
Sharing and giving meaning to emotions 2~8 5.0 (3.0) 4.9+2.4 5.0 (3.0) 5.3+2.0 0.382

(©2023 Health Sciences Research.

Mann-Whitney U test  **p<0.01 *p<0.05
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recognized by nursing staff and “conflict arose due to
differences in thinking about care methods and conflicts of
opinion” was recognized by care staff, a situation that arises
from differences in opinions and ways of thinking about
assistance and care, which was regarded as a task conflict!?!%).

The results of this study did not show anything like
“relationship conflict.” In addition, on the interpersonal conflict
strategy styles scale, the scores for “integration style” and
“avoidance style” tended to be slightly higher than the middle
values of the score range for both types of professionals, and the
score for “coercive style” tended to be the lowest. Both types of
professionals were thought to have coping strategies meant to
avoid direct conflict and negotiate mutual interests. This may
have prevented tension and interpersonal conflicts.

Regarding the answers of the care staff, “conflict with not
being able to respond appropriately to medical instructions from
nursing staff” and “conflict due to differences in positions
between nursing and care staff” were commonly seen in
situations during early detection of deterioration in patients.
Although care staff are non-medical workers, they have a
responsibility to respond to the early detection of deterioration
and were conflicted when they could not fulfil it. On the other
hand, the nursing staff answered that “conflict arose in
awareness of deterioration prevention and lack of support and
care” and “conflict arose due to insufficient information sharing
and coordination in daily life management.” It is thought that
the nursing staff expected the care workers to be more involved
in preventative care by sharing information and coordinating
closely when assisting in daily life activities, rather than through
early detection of worsening heart failure. It is speculated that
the conflict in the daily life management of the elderly with
dementia and heart failure was caused by nursing and care staff
aiming to provide appropriate support, such as prevention of
worsening heart failure and early detection. Therefore, sharing
the content of such conflicts would lead to an improvement in
the quality of care. The nursing staff’s most common answer,
“conflict arose in terms of awareness of deterioration prevention
and lack of support and care,” may have been biased against
care staff because the early detection of deterioration regarding
the care scenario may have included monitoring for weight gain
and assisting with comfortable breathing positions. In some
cases, the nursing staff may have considered it to be unexpected
care, even though the care staff had provided sufficient care.
Therefore, interpretation of the results is limited.

4.2 Strategies for coping with conflicts between nursing and
care staff in the daily life management of heart failure in the
elderly with dementia in long-term care insurance facilities
4.2.1 Characteristics of coping strategies for each type of
professional

Regarding the intragroup conflict coping scale scores, the
nursing staff were significantly more active than the care staff,
and the care staff were significantly more agreeable than the
nursing staff (p<0.05). This background was thought to be
related to the fact that nursing staff are medical professionals.
Nursing staff in special nursing homes for older persons are the

(©2023 Health Sciences Research.
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only medical personnel in the facility. Therefore, it felt the need
to be actively involved in preventing the worsening of heart
failure in older people with dementia and were thought to play a
role in leading the care staff.

Regarding positions, 58.6% of the nursing staff were staff
members and 41.4% were managers, such as head nurses and
leaders, while 29.9% of the care staff were staff members and
70.1% were managers, such as section chiefs and leaders. In
addition, the care staff felt that they received more support from
other professionals at the facility than from the nursing staff.
Based on these findings, it was inferred that the care staff,
regardless of their position, tend to seek support from and make
requests of other professionals, such as nursing staff, and have a
cooperative style.

The standard number of nursing staff per 100 admissions at
special nursing homes and health service facilities for the
elderly is three for the former and nine for the latter, while 31
for the former and 25 for the latter are the standard number of
care staff per 100 admissions in Japan. Nursing staff are
required to make individual judgments as medical professionals
daily, with fewer staff than the care workers. Therefore, it is
possible that nursing staff, even if they are staff members, may
engage in proactive behavior. The results of this study are
considered valuable because no previous study has discussed the
relationship between placement standards for elderly facilities
overseas.

4.2.2 Characteristics of coping strategies by number of years
of nursing and caregiving experience

In terms of differences in the respondents’ years of nursing
experience, the nursing staff with fewer than average years of
experience had a significantly higher mean value for
“self-concession style” on the interpersonal conflict strategy
styles scale than the nursing staff with greater than average
years of experience (p<0.05). Takada'® stated that the degree to
which post-employment nurses make decisions regarding their
own responsibility during their early careers may affect the
development of their autonomy. Compared to nurses with many
years of experience, it was inferred that the lack of
self-confidence resulting from the lack of experience in
autonomous clinical diagnosis led to the coping behavior of
obeying others. Therefore, it was inferred that the average value
of “self-concession style” of nurses with fewer years of
experience was significantly higher. In terms of the OIPCS-R24,
the nursing staff with fewer than average years of experience
had a significantly higher average score for “coordination for
integrated care” than the nursing staff with greater experience
(p<0.05). The nursing staff with only a few years of experience
were more likely to participate in conferences to discuss care
plans because they individually took care of residents in their
day-to-day care more than those with more experience in
managerial positions.

The care staff with greater than average years of experience
also showed significantly higher mean values for “active” on the
intragroup conflict coping scale than those with fewer than
average years of experience (p<0.05). Although no findings
were discovered regarding the factors that could affect the
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“active” score of the care staff, it was speculated that, like the
results of the nursing staff, more years of practical experience
led to greater self-confidence and the ability to think and act
independently. Nursing staff in long-term care insurance
facilities in Japan is staffed less than care staff. In facilities
where multidisciplinary collaboration is well established,
nursing staff provides care staff with advice and knowledge on
the daily life management of heart failure in older people with
dementia.?”) Therefore, if the heart failure of an older person
with dementia worsens, care staff with practical experience may
be able to proactively lead care staff with fewer years of
experience and confidently respond to the situation.

Regarding the results of the OIPCS-R24, the care staff with
greater than average years of experience were more likely to
engage in “facilitation of dialogue and discussion” (p<0.01) and
their score for “understanding of others and respect” (p<0.05)
was significantly higher. In a survey?!, targeting care staff
working at long-term care insurance facilities, the most common
answer was “‘communication” as their specialty in daily practice,
regardless of their number of years of experience. On the other
hand, the issue raised was ‘“preserving dignity” 2D. It was
inferred that the more years of caregiving experience a person
had, the better their communication skills and attitude toward
and respect for the elderly with dementia would be.

4.3 Investigation of useful collaboration and cooperation
methods in daily life management of heart failure in elderly
people with dementia in long-term care insurance facilities
The mean intragroup conflict coping scale score was
significantly higher for nursing staff than for care staff, and the
group with more experience had significantly higher scores than
the group with less experience (p<0.05). In addition, the average
score on the interpersonal conflict strategy styles scale was
significantly higher for nursing staff with fewer years of
(p<0.095).
Professionals with more years of experience tended to act

experience than for “self-concession style”

independently, without waiting for help from others. Nursing
staff with many years of experience tended to do so. Hatou??
stated that activeness is essential for the attitude and stance of a
leader and that activeness includes not worrying about trifles,
being problem-solving-oriented, and acting first. However,
according to Matsubara®, leadership behavior that enhances job
autonomy and expertise is perceived as an extraneous
interference that can hurt self-esteem. Senior staff members are
in a position to exercise leadership, but they should not interfere
too much, regardless of their professional experience. Nursing
staff, who comprises medical professionals, has knowledge of
the daily management of heart failure in older people with
dementia. However, it is also important for nursing staff not to
exert too much leadership and respect the professionalism of the
care staff in caring for older people with heart failure and
dementia.

Based on the specific content of the conflicts between nursing
and care staff in this study, it was found that process conflict
arose from the standpoints of medical and non-medical staff,
and task conflict arose from differences in opinions and ways of

(©2023 Health Sciences Research.

thinking about assistance and care. Matsuo?® conducted a
literature review and summarized the assertion that conflict type
enhances group performance. Process and relationship conflicts
tend to reduce group performance, whereas task conflict tends to
increase performance, although there are disagreements
regarding work ideas and opinions. Conflicts arise within a
group, regardless of whether they are among the same type of
professional or other types of professionals, and it is important
to provide opportunities for constructive discussions so that
workers from each occupation can collaboratively provide care
that demonstrates their expertise.

The answers to the specific content of conflicts among care
staff included “conflict with not being able to respond
appropriately to medical instructions from nursing staff” and
“conflict due to differences in positions between nursing and
care staff.” In a survey?! targeting care workers working in
long-term care insurance facilities, emergency response/first aid
and medical care were ranked as the fields they most wanted to
learn about in their daily caregiving practice. In addition, Otsu
et al.? conducted research on daily life management for the
prevention of exacerbation of physical diseases in the elderly
and found that care staff had “knowledge of skills and assistance

()

methods related to daily life management of the elderly” and
that they ranked “medical care knowledge and skills” as what
they most want to learn about in the future regarding the
prevention of exacerbation of physical diseases. The nursing
staff in this study felt that “conflict arose in awareness of
deterioration prevention and lack of support and care” and
“conflict arose due to insufficient information sharing and
coordination in daily life management.” It is necessary for
healthcare professionals to share information and collaborate
closely with each other. As medical professionals, nursing staff
must be actively involved so that they can learn about specific
daily life support methods to prevent the deterioration of heart
failure in elderly people with dementia. It is suggested that such
involvement reduces conflicts between nursing and care staff in
the daily life management of elderly people with dementia and
heart failure.

5. Limitations

In this study, the response rate was low and the number of
subjects was limited. In Japan, owing to the spread of
COVID-19 during the survey period, each facility was busy
responding to the pandemic. Considering this context, it will be
necessary to conduct another survey in the future.

6. Conclusions

From the content of the conflict that occurred between the
nursing and care staff in managing the daily life of elderly
patients with dementia and heart failure, it was found that
nursing staff were more interested in information-sharing during
normal daily life support than early detection of worsening heart
failure. It is thought that they expected the care staff to work
closely with each other, preventing their involvement. Although
care staff are non-medical workers, they have a responsibility to
engage in early detection of deterioration and were conflicted in
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that they could not fulfil it. Sharing the content of such conflicts
is thought to lead to an improvement in the quality of care.
Regarding coping strategies, the nursing staff scored
significantly higher than the care staff, and among the care staff,
the more experienced group scored significantly higher than the
less experienced group in terms of the “active” strategy. Those
in a position to exercise leadership must not interfere too much
with others, regardless of their professional experience.
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1. fEH=R

R A LB R X — x4 A — % (HITACHI,
ICS-1323) &Rz, X RRFEASEE T — iy H X mRE
48 D UDISOL-40E ([EHA Aifd : 2.5 mmAl, &ERERT,
FHER) AMW, 77 v b LTHBE AR L B 30
em OEELIR OKA D R Y HELBIERAR— L) & v, %
AT —ABOLRE (KENLOEE 70 cm) EIZH
GLAZERE Lz, A ENIEEL X RExtG L 357280, HEK
MUTEEE DAV Y ¥ A THEEH TO-660 GRE, U4 A
A 43.0 cmx35.5 cm) % Az, BB EOREITIET Y
H)VH A (PowerShotG7X, Canon) % v 7=,
2. REROREZARRDIER

B 1R T Lo, MENERE L TREE DR HEIZF
1772 5E 200 cm X £ 400 cm OFEIEZF%E L, 25 cmX25 cm
ORFRICKE L, ZRREBRERERE Lz, KECTOM
BEREEIATEETH D720, HEWEE Fux KiEn S5
I20eméE L, ZDTA vE XBRERORR BT LT,
L7z T, X BRI R AER (XY FEEZA
GE) MIRE2D 50 em ICMIET D52 EEHELTND, M
BWEE 2D 35 em BN 720 ICHELIK 23R E L, X#o
FRE R & — B S Bz, R—F TURE TO Mg
OEHRE 23R e L, XME Y H2EIC Lz BT,
1L 90 kV - 2 mAs, MEHHREZIL 80 kV - 8 mAs & FEAS
fhe Ui, ARSI ZIRIZE 1 O L5 BRI & R
UE LTz,

HIZE

L i
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}icm i 200 cm
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L e
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X 1 R E B OO Al
1 BB AR KVERL RS O BB 5 S
AT WA B O
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MR 1 90 2 100 20
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AR A — o A — 22 20 R E R OO HOEL X &
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ver.8 % A THGEL X Mo B & 1ERL L 72,
3. AR D EERR R D RREE

HEAASAR T 2 XBOBLT RNV F — EHEOBER %
FFAf L7=, RaySafe X2 R/F £ — (HEfEAT 4 v/, H
) ZHOTHE LEZER S —~ (Kair) Off & B D
WERE A Lei L7m, MRESIEE, X BREAEEOAMD EE
L, BEIE 125mA THEEE L, BEEIZ40~150kV T
10kV [IFECA T L7z, FSEERIE 500 ms & L C—¥ X ##
WL, Kair 723 MOBLORTEiisk LTz, 7
B, WRSTRR R IR RAE T ER CIER WS, ET
ED LRI R O T LB & B & T EEN L < 72
Do, X MRFAEEOAR B E LEEMICRE LT,
HRACOIIEIE, TUOZNA A TICTEE TR L=, #
Bk & X MRS AR E O S O FEREIE 178 cm (X I A E
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ICHEDET, 435ecmX360cm & Liz, TOXNVDATD
R RMFIE~y =27V E—RFTHEEL, Yy v ¥ —AE—
K% 1/50, 1% F4.5, BREEIX 3200 & L7z, @B T
BLREBEOKRI VNI EBN L CHIEEETL,
Image] (Wayne Rasband, NIH) 7% IV NCHEREE 2 BU& L 7=,
4. Bl X BRIC X DB ORI OB

B2 D& 5 ITHELE, X MR ALEE, B A i L,
R 2 KRB O EICHES S ARG Y (1 TENL S, RS
UL - BCELAR D 2 B 35 em DONZEN B A Bl L 72,
2. PEROBESTMHDOER) LRI, N—2 7k
T ORI K OESRE x5 & U, B &R, &
AN T DS« REELSAE D mAs B 058 & B AR o BERE
W) ORNBICKMESED 20, £2 0L ICEERIT
MR AR T 100 mA, IR TIL 400 mA & L7z, #RE=E
W< LT X #R%E BELAIC 800 ms FRET L, HLEL X #ric
K DBEMOFTE N2 S EICRE LT XV A T2
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NE— RTHEEE L7z (323), BWEZ KFE7 I BE) s
WO LIREZBVIKL, BEoP G RBIETHRE DK
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LigZR NI R KA, T,

32 BRI D R O FRE S

BRI EER R

(kV) (nA) (msec)
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B, HAENITHELER & X I AEEE 2 A b THE T
WD X AR 11 72 0 O BEL X AR ED W ER A 1,
RNER S ITEWE I L VR Lz, BELRE (FFic, X
B TIEHEL X SRR % <, HELRD BB D12
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MREDSEER I, I S C R IR - BREE T S
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—HOFE TR LTz, 150 kV REREOMEEE & 2K —~ Fh
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T, BEEROZERD —< 3L, B L2250 —~ O
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il 0.6 o Qe 400 kv(37.3 kevy
z 04 o",-"gokv(35.s keV)
= L TBORV3 T keV)
D0 1vG22 ke
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1%, MRS T (8.17, 0.072) KUY (0.707, 0.37), HE
WA TIE (526, 0.026) KT* (1.57, 0.51) Tho7= (B4
DI O K & X% 39602 [k & L7o), HE B i oD 5 2 A
TERLTWS, 72, B EICIE, &S 100 cm ONLE TO
AL X M (BEER Y — A A —Z 2 LB ETHE O
7fE) EOFECRLTWD, KR oKL, REEH.00
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LA O JEL TR (3 <, BRELIR D BEEN D I DL C
WEEE IR T L7z,

T, BEEEIC LR, BELRICRE L X RRFsA 2SR
DIF ISR 2R LTz,

uSv
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0.44 |
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FLE TR OELS, PO DI N TERWEZ R
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Hotz, EEGEEOHLMNSAMIL 0998, H.ld b EMH
130996 TH -7z,
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B, /ML, KA, T,
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[Original article]

Visualization of scattered X-rays during radiological procedures
using the luminescence of intensifying screens
—A novel approach intended for application in radiation protection
education—

TOMUHIRO NORO*' MINORU OSANAI? SHONOSUKE KIMURA™
KOHSEI KUDO™ MEGUMI TSUSHIMA™ MAIKO KITAJIMA™?
MAYUMI URUSHIZAKA™ TOSHIKO TOMISAWA "

(Received December 6, 2023 ; Accepted February 11, 2024)

Abstract: The International Commission on Radiological Protection (ICRP) significantly lowered the equivalent dose limit
for the eye lens in its Statement on Tissue Reactions. In Japan, the new dose limits were established in April 2021. The
importance of radiation protection and radiation education for medical staff has increased. The appropriate understanding of
the distribution of scattered radiation in X-ray examination is one of the subjects. We have devised a method to visualize
scattered X-rays using luminescence of intensifying screen which had been widely used in X-ray examination. In this study,
the feasibility of this method was evaluated for portable radiography. The degree of attenuation by distance of luminescence
on intensifying screen were similar to that radiation dose measured using a dosimeter. Therefore, it is suggested that the spread
of scattered X-rays can be visually represented by the luminance of intensifying screens. This method has the advantage of not
relying on interpolated data unlike conventional dose distribution map.

Keywords: Intensifying screens, Dose distribution, Radiation education, Radiation protection
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[Report]

Effects of taking short breaks during long-day shifts
on mitigating fatigue in nurses

MISAKI TANAKA™ KOTETSU TANAKA™
CHIHO AKIBA™

(Received October 24, 2023 ; Accepted February 5, 2024)

Abstract: [Purpose] This study aimed to clarify changes in fatigue caused by short breaks during long-day shifts. [Method]
Overall, 20 nurses working in long-day shifts for >1 year who consented to participate in the study were enrolled. Their basic
attributes and behavior during short breaks were investigated. The activation status of the autonomic nervous system was
evaluated using a subjective examination, a visual analogue scale (VAS) for assessing fatigue level, and a fingertip pulse wave
device (BACS Advance) at the following time points: before starting the shift, before a short break, after a short break, and
after ending the shift. [Results] The scores on the subjective symptom survey increased after starting the shift, decreased
after a short break, and increased again after ending the shift. The fatigue level measured by VAS increased after starting shift,
decreased after a short break, and increased again toward the end of the shift. In the autonomic nervous system, rates of
changes in the LF/HF as well as in the HF increased after starting the shift, decreased after a short break, and then increased
again. [Conclusion] Thus, taking short breaks during long-day shifts reduces subjective feelings of fatigue.

Keywords: Long-day shifts, Taking short break, Fatigue
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[Report]

Validating the efficacy of a manual for nursing and caregiving staff
to manage daily life to prevent deterioration of heart failure
in older adults with dementia

HARUKA OTSU*!' NORIO NAKAMURA"' HIDETAKA NARITA™

CHIE KUSHIMA™' CHIERI YASUNAGA" CHIHO AKIBA™!
RYOSUKE KIDA™

(Received January 10, 2024 ; Accepted February 6, 2024)

Abstract: In this study, we developed a manual for nursing and caregiving staff at a long-term care facility to manage the daily
lives of older adults with heart failure and dementia. Subsequently, we conducted an effectiveness assessment. After creating
the initial draft manual, we refined it into a provisional version. This revision was undertaken after a thorough content validity
evaluation by medical and care experts. The interim version of the manual’s contents was implemented with 31 older adults
diagnosed with dementia. This administration was conducted by seven nursing and four caregiving staff members working at a
long-term care facility. Consequently, staff knowledge and practice improved significantly after 3 months (p <0.05). The
manual also proved effective in the early detection of deterioration of heart failure among older adults with dementia,
prompting them to seek timely medical attention. However, caregiving staff in non-medical positions found it challenging to
put the manual into practice immediately after reviewing it. As a future challenge, developing concise teaching materials that
facilitate rapid learning and direct application is necessary.

Keywords: Heart failure, Elderly with dementia, Manual, Long-term care facilities
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Report

Germicidal effect of 222-nm UVC on Staphylococcus aureus and
Bacillus cereus endospores adhered to fabrics

RISAKO FUKUSHI "2 MAKIKO YAMAUCHI*' SONOKO TAKASE !
RYOKO KIMURA*' MIWA MIURA*!' MASUMI SAITO ™!
KOUJI NARITA™? KRISANA ASANO “>* AKIO NAKANE “14

(Received December 26, 2023 ; Accepted February 28, 2024)

Abstract: We investigated the bactericidal effect of 222-nm UVC light on methicillin-resistant Staphylococcus aureus and
Bacillus cereus endospores adhered to cotton cloths, cotton polyester cloths, and cotton woven towels used in hospital linen.
Irradiation at 210 mJ/cm? of the 222-nm UVC light inactivated both bacteria on the cotton cloths, but not on the cotton polyester

cloths.

Keywords: Staphylococcus aureus, Bacillus cereus endospores, fabric disinfection, ultraviolet light

1. Introduction

Healthcare-associated infection (HAI) leads to longer
hospitalization and higher mortality rates in hospitalized
patients". Methicillin-resistant Staphylococcus aureus (MRSA)
has become a worldwide major problem in HAI?. A main route
of its transmission is contact infection through linens. Various
types of fabrics such as cotton and cotton polyester are used for
clothing in hospitalized patients, and towels and bed sheets in
hospital facilities. Linens are easily contaminated with droplets,
blood, and excrement of patients with infectious diseases>*.
Therefore, disinfection of both linens and hospital environment
are crucial.

Various disinfecting techniques have been developed and
widely used for disinfection of materials and environment.
Irradiation with ultraviolet light, especially 254-nm ultraviolet C
(UVC) light is often used for disinfection in healthcare settings.
The germicidal effect of 254-nm UVC is mainly related to the
absorption of UV by nucleic acid components. This wavelength
is considered to be harmful to the dermis and cornea and is
limited to unattended use. In contrast, 222-nm UVC has a
germicidal effect equal to or greater than 254-nm UVC against
microbial pathogens®, and less toxic to mammalian cells®.
Especially, the ability of 222-nm UVC to inactivate bacterial
endospores is superior to that of 254-nm UVC?.

The bactericidal effect of 222-nm UVC light on MRSA and
Bacillus cereus endospores, which are resistant to most
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disinfectants and cause bloodstream infection, was investigated
on different types of cloths.

2. Materials and methods

2.1 Fabrics

Commercially available 100% cotton cloth, polyester cotton
cloth (65% cotton-35% polyester blend), and woven towels
(100% cotton) were used. They are commonly used for hospital
clothing and sheet. All fabrics were cut to 5 x 5 cm and
sterilized with a steam iron before use.

2.2 Bacterial strains and culture conditions

S. aureus MRSA strain USA300 (ATCC BAAI1516) was
grown in tryptic soy broth (BD diagnosis Systems, Sparks, MD,
USA) at 37°C for 16 h. A clinical isolate of B. cereus was
cultured in tryptic soy agar (TSA; BD Diagnosis Systems) at
37°C for 14 h, left at room temperature for at least 7 days, and
then colonies were scraped, suspended in sterile
phosphate-buffered saline (PBS). The suspension was treated at
80°C for 20 min in a water bath to kill vegetative cells. They
were resuspended in sterile PBS and adjusted to 1 x 107
CFU/mL for MRSA and 1 x 10° CFU/mL for B. cereus

endospores.

2.3 UVCllight source

The SafeZone UVC device (Ushio Inc. Tokyo, Japan), which
emits 222 nm, combines a Crypton-Chloride (Kr-Cl) excimer
lamp with an optical filter, limiting the spectrum of light emitted
in the 200-230 nm range. It emits 35 mJ/cm? of 222-nm UVC
with irradiation for 5 seconds at a distance of 10 mm from the
radiation window.

2.4 UVC light irradiation on fabrics

MRSA or B. cereus endospores suspension (0.25 mL each)
was dropped onto the center of fabric. Fabrics were dried in a
safety cabinet at room temperature for 30 min. Both sides of
fabrics were irradiated with 222-nm UVC at total doses of 0, 70
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and 210 mJ/cm?. After irradiation, adhering bacteria on fabric
pieces were detached with 10 mL of PBS containing 0.1%
Tween 20 by using a mixer (CM-1000, EYELA, Tokyo, Japan)
at 2000 rpm for 3 min. The wash-off solution was diluted
10-fold with PBS and inoculated into TSA. Colonies were
counted after culturing at 37°C for 24 h.

2.5 Statistical analysis

Data were expressed as mean + standard deviation. Statistical
analysis was performed by Student's t-test. P<0.05 was
considered to indicate a significant difference.

3. Results

Both sides of MRSA-adhering cotton cloth, cotton polyester
cloth, and woven towel were irradiated with 0, 70 and 210
mJ/cm?. The number of colonies decreased in proportion to the
irradiation dose of 222-nm UVC. Colonies were reduced to
undetectable levels by irradiation at 70 mJ/cm? for cotton cloth
and woven towel. In contrast, colonies were detected on cotton
polyester cloth even after irradiation at 210 mJ/cm?.

When B. cereus endospores were used, colonies on cotton
cloth decreased at 70 mJ/cm? and to an undetectable level at 210
mJ/cm?. In contrast, cotton polyester cloth and woven towels
showed no reduction in colonies even at 210 mJ/cm? (Fig. 1).

4. Discussions

HAI causative agents, such as MRSA and B. cereus
endospores, are adhered to hospital linen>”). Contamination of
linen causes contact infection, and spread of pathogens in the
hospital is a difficult problem®.
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Our results demonstrated that the effect of 222-nm UVC
differs depending on the bacterial species and types of the
fabrics. Irradiation of 222-nm UVC is effective in killing MRSA
However, MRSA on the cotton
polyester cloth was failed to be killed completely even at 210

as reported previously?.

mJ/cm?, different from the cloth and cotton woven towel (Fig. 1).
The result indicates that efficacy of 222-nm UVC irradiation is
varied according to types of fabrics.

We have previously demonstrated that the 222-nm UVC has a
higher germicidal effect on bacterial endospores than the
conventional 254-nm UVC?. In this study, the germicidal effect
of 222-nm UVC irradiation on B. cereus endospores was
demonstrated at 70 mJ/cm? and completed at 210 mJ/cm? on
cotton cloth. However, the irradiation failed to reduce
endospores in cotton polyester cloth and woven towel even at
210 mJ/cm? (Fig. 1). Although both cloth and woven towel are
made of cotton, the 222-nm UVC transmittance was 25.4% for
cotton, 2.4% for woven towel and 2.0% for cotton polyester
cloth, respectively, suggesting that the germicidal effect of the
222-nm UVC depends on the weave of fabrics.

Safety of the 222-nm UVC light to human body has been
confirmed because this wavelength shows no DNA-damaging
effect on human tissues such as skin, different from 254-nm
UVC light®?. The recent study demonstrated that the 222-nm
UVC light is available for decontamination of environment!?.
Therefore, the light may be applicable to disinfection of hospital
linens. However, it should be cautious about types and weave of
fabrics and targeted pathogens.

°] 1 L IZIX_|

Log CFU/mL
=

ND

0 70 210
Irradiation (mJ/cm?)

Fig. 1 Effect of 222-nm UVC single-sided irradiation on fabrics adhered with MRSA (A) and B. cereus endospores (B).
MRSA (2.5 x 10° CFU) or B. cereus endospores (2.5 x 103 CFU) was adhered to each fabric and irradiated with different doses of
UVC 222-nm. The numbers of remained viable cells were determined by colony formation. The black bar is cotton fabric, the gray bar

is cotton polyester fabric, and the white bar is woven towel.
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*P<0.01, ND; not detected.

46



R. FUKUSHI, M. YAMAUCH], S. TAKASE, R. KIMURA,

K. ASANO,

Reference

1

2)

3)

4)

5)

6)

7

8)

9)

10

~

Magill SS, Edwards JR, Bamberg W, Beldav ZG, Dumyati G, Kiner
MA, et al, “Multistate point-prevalence survey of health
care-associated infections,” N Engl J Med, vol.370, no.13,
pp.1198-208, March 2014.

Lakhundi S, Zhang K, “Methicillin-resistant Staphylococcus
aureus: Molecular characterization, evolution, and epidemiology,”
Clin Microbiol Rev, vol.31, no.4, pp. €0002018, September 2018.
Koca O, Altoparlak U, Ayyildiz A, Kaynar H, “Persistence of
nosocomial pathogens on various fabrics,” Eur J] Med, vol.44, no.1,
pp-28-31, April 2012.

Neely AN, Maley MP, “Survival of Enterococci and Staphylococci
on hospital fabrics and plastic,” J Clin Microbiol, vol.38, no.2,
pp.724-6, February 2000.

Narita K, Asano K, Naito K, Ohashi H, Sasaki M, Morimoto Y, et al,
“Ultraviolet C light with wavelength of 222-nm inactivates a wide
spectrum of microbial pathogens,” J Hospital Infect, vol.105, Issue
3, pp-459-67, July 2020.

Buonanno M, Ponnaiya B, Welch D, Stainislauskas M,
Randers-Pehrson G, Smilenov L, et al, “Germicidal efficacy and
mammalian skin safety of 222-nm UV light,” vol.187, no.4,
pp.483-91, April 2017.

Sasahara T, Hayashi S, Morisawa Y, Sakihama T, Yoshimura A,
Hirai Y. “Bacillus cereus bacteremia outbreak due to contaminated
hospital linens,” Eur J Clin Microbiol Infect, vol.30, no.2, pp.219—
26, February 2011.

Klein E, Smith DL, Laxminarayan R, “Hospitalizations and deaths
caused by methicillin- resistant Staphylococcus aureus, United
States, 1999-2005,” Emerg Infect, vol.13, no.12, pp.1840-6,
December 2007.

Zaffina S, Camisa V, Lembo M, Vinci MR, Tucci MG, Borra M, et
al, “Accidental exposure to UV radiation produced by germicidal
lamp: case report and risk assessment,” Photochem Photobiol,
vol.88, no.4, pp.1001-4, July 2012.

Kitagawa H, Kaiki Y, Terada K, Nomura T, Omori K, Shigemoto N,
et al, “Pilot study on the decontamination efficacy of an installed
222-nm ultraviolet disinfection device (Care222TM), with a motion
sensor, in a shared bathroom,” Photodiag Photodyn Ther, vol.34,
102334, June 2021.

Acknowledgments

We would like to thank Ushio Inc. for providing the

222-nm-emitting SafeZoneUVC device used in this study.

(©2023 Health Sciences Research.

A. NAKANE

M. MIURA,

M. SAITO,

K. NARITA,

47



Germicidal effect of 222-nm UVC on Staphylococcus aureus and Bacillus cereus endospores adhered to fabrics

[# 5]

HiLIcHEL-BERBI FORESLUELYRAEHFR
(%9 3 222-nm UVC DFREZHER

A2 INERS T A
ARSREFT ZHRERT REREE
RS RS (kB U A G R TA

(2023 4£ 12 A 26 H3At, 2024 4£2 A 28 HH)

BB B X U EH SN DA, AR Y 22T, MY 2 A VSRS Lie A F U U Vil T B Ek
B XUt Ly AEFERIIHT 5D 222-nm UVC OFRREHREZHRF L. 210 mI/em2 @ 222-nm UVC BEHIZ XD,
EH 5 OB IOV T b L TIIRE(LENTZ, R = 25040 TIERE LS LR o7,

X—g—F 67 KUK, BL Y AREER, OB, A

*1 GLHIT R FRAE ML AR AR G R R
T036-8102 HAREILATHI /NN 3 TH 18—1  TEL:0172-27-1001
WIIN-IPNE PN AV S5 Ve DR SR N s e e 4L
T036-8562 T ARSAILATTHAENFAT 5 TEL:0172-39-5033
*3 BLRIT R SR BE 2 A TR B e B 4% S it v
T036-8562 HAREGLRTTZENNT S TEL:0172-39-5149
*4 BLHIT K R B W FE R AE (K o TR R R e
T036-8562 W ARSLILATTH/ERFAT 5 TEL:0172-39-5033
Correspondence Author a27k03n0@hirosaki-u.ac.jp

(©2023 Health Sciences Research.


tel:0172-39-5033

PREEFHFSE

14(2) : 49-55, 2023

[#E]
BRERRBICBTSTIT47 - 53—V DREBLRE

FREH T AT BERES = RERT EFEEHZET R
TR KA ORNEE? RRN#EAF? BiEE

(2024 41 H 26 BH=At, 2024 4F3 A 14 BxH)

BY WRENE, 72747 - T—=VTOERBRAET 7T 47« T—=2 T O—2Th D KEREDEMIR
WCHEAH LT DI THDH, AARFERREMBLDZBOHBERRIL, TI/T 47 « 7—=v 7 OERL
BT, KSR EOE R LW T, BWiis A NERNRE 2 £ L, 8, 77747 - I—=v 7 DEE
EIGITRERN32.5%, HEED66.1%THY, IN—TT 4 A0y arPbE UAR— NE-EiRZho Tz, x5
DA 4% NI HEZ TN L TR Y, EEFR#EFHEROFRNEREIZE D> T2, RE D66.3% MK HEEE % i 2
LTHY., BREIE [FHEE] OFEREhoT2, TNOND, TI7T 47 « T—=2 7 OFERRITHE I G
TR, 77T 47+ == TR lET 20T 7T 47« == FTOEERERLZID AN, @Y7 —
RNy 7 WEEEZZ bV, RBFEOEMENEFEHEFLTH [FEHER] BERZ 72t h, Bl
ISR TRV E B R B,

X—— R TIT T Ty, KR, BHRLREY

I. XL®IC

WRE 26 F, FREEFHSIT HLOFFRIZSS DL
WE KB O EBUC T LR EEREE, RFPHE, K%
NFETRE O—(FHISEICSOWT ] OEBR Yo, &%
ERHTE K ORFHEF I L TR sEE2 RO TN 5D,
I, RFHECHEREEZ > TEHERAL LWL
THERIENTEDLT VT 47 « F—=V T~ L HEBNIZER
Bt D FEDOMENERRTND,

AT, HETEE (O PR E LT, Zr—rr
TofR R 2 R D HUGREE O R I E Y LT ABF O BRI T T
FERA D OXFER AR ORI AN AR AL D [ R
FEIFT—N) RETIT 4T T T ERELTE
2o LML, Z< OBBEHE CIIAGERA OFRREN
NR—=2ThH VY, FERESEEBINEZHNYG LRV EOEERT
LI DIITMBESROMBII O T VT4 7« T—=v 7
ERAIAN TV MER S D, Fio, RPEFLBRESR
TIX Moodle (f J* 4% # > LMS(Learning Management
System : FEEH L X T L)) TOHEGRES D B L OHER,
O LFEOMRE, =T 4 A VARV AVAT AL
L5 MBREDRK, KEREDDD e T—= 7 Vi
ET T 4T T T EEDTE,

TITAT « T—=V T IERFHE BT HBELE LT
MESTENTEY, F#EBEBTICBVTHLHEBLED

*1 BLRTR R S BE R AT 72 R
Hirosaki University Graduate School of Health Sciences
T036-8564 5 ARIEFLATHAHET 66-1 TEL:0172-39-5948
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan

*2 LRI K 5 R S50 B e

Hirosaki University Hospital
T036-8563 AR ALATHAET 53 TEL:0172-33-5111
53, Honcho, Hirosaki-shi, Aomori, 036-8563, Japan

Correspondence Author a_fujita@hirosaki-u.ac.jp

(©2023 Health Sciences Research.

I D D, 2017 FITSCBRFENAE Lic TEEFHE
ETN a7 B Fa T b~ IELERIIBNTCaT &
RAHEEEBEN OBEBEOS LEZERE~) I,
AAGHRAREWHERICL D [BH#PLHREHB BT S
ayaresry— L ARERRERE] MRS, EE
HNEBRTZAMBRD SN TS, ERIT-o CET-HE S
EETTIRHBRICETWD Z LI LNT, RAEFLTE
ENREBNICHRSEE I (T2 747 9—=7) &%
BNFEY, BALTOHMhRTE RSy, Fhnz g
DTNl VI BEORRERZ DT L2HE
(Outcome-based Education)iZ 27273 % ),

Fio, B#FEORERIEL VBT, REF
R ROERR R T) 72 EICAR 728 idd D2, A3
BIZZEN TN OBRIRE CERBEMN AT LB I TV,
LinL, HBEEOHEIIEE R OM, FHEOMES, A
M), EEREOMMRERSICE VRS LV IRERD B,

TIT 4T« T—= T DO—oThHREERE (Flipped
Classroom) (%, [fERIIF=ETITTONTCWEZZ LEZEHET
TV, #ERIIEEE LTHETR TV Z L 2 HETIT
INHEFIETHD O FENRAHDR—ATEENTE,
A ZAEOEWRAIE D, HHNESS, MERRS, =
Ra=fF—varh, Fav=r b+, ICT ERIE%2E
572 DR Z R LTV, FAEDRFTRE T N—
a BN EH LY, HERROR -T2 2L, FEHEN
FMEDLEFTONTND, L LERG, Z#HTHF4AD
A v F—3y MEGERE, THBIWEM OMRRE, B
MO K 2 FEIEE O, T8 Bl O FFERE R 72
EOE OB S T D,

FIT, TIT 4T« == T DO—oTh HRIGRE
EITH 72010, FAENREFICFELEZY, BHDX—RT

49



F#EMEB BT 7747 - 7—=0 7 OEELHRE

BOBRLFETED L) REMEZERT HDLERH D LE
Z Tz M, ZBHREEOMEMIOT-DICH, K
BRI D B 15 LT 52580 b R 805 £ Toulikt
HOHDLHEEY AT LEBE LIZNWEZZ TS,

T CAMETIE, BHERBE LRI T I T 47
TV TEMRNET VT 4T T = T D—DTHh
% BB E DO FHRMSLREEZ A ST 52 2 H &
L7,

AEoESE

SR - HER DR L HEOEEN & s S BT REOF
T, VXN EM R EERA L TCEECHBEEAL,
HETITHFROMRCHBEOHE R E21TH> 2 & LT D,

0. ARAE

1.  x&#HE

AABHERREHHEZOZER THLFEHERKFE (2019
F3ARR) ICBWT, SBREKREADZ T2 KRFZOHE %%t
Gl L,

2. T — & IV
20194 H1H~7H31H

3. T—XIRESH
BEOREBIZLY, 5~20 44504 H LB R
B ATEL, [EHNIRIEHE S TN L7z,
AN, Y9 D FEER, WAL, BT RS
REEICBITLT 7T 47 - T—=0 7 OEIEERN
2, BEDNROFME, KEREROAE, R
DHRLEOFEE, HETLHECHE LRV, KRR
ThHHEELVHHETHS T,

4.  rErHE
BT — & 3B I L ICHEMER 21T, R0 R
FAR LA BRI DUV T, SEIN T LI x 2 ME TH L7z,
EKHEIT 5%AK & Lic, HAREZHIZOWTE, Likw
ReBWRobsrErEy JLica—NeL, AFEOHELM
LFEEMEICE S E T Y — R ER LT,

5. fREAMLDE

AWFFEOBH) - NE. HHFEE~OZMBFITABRTH Y,
AT —ZIIARMRORIMHEHAL, e LTAKRT D5
A bho BRI L 2 & R4 B RV R
BEOTZDEANRFEFESIND Z L7 &, BIERXERZIT
EADFEN TERNWIZOSIMEIN TE 22 & & Ei
TERA L, &5, BRMoOER, BIEZ D> TEIN~
ORIENMFONTZHDE LT,

(©2023 Health Sciences Research.

7B, LRI KRFERFZRRREEZT R M B & D&
(BEHEEE S : 2018-028) G CHEEITo 7=,

m. #R

1. XREDOBE

AR AL 1527 FRRCAR L, [\l 323 # (s
201%) Thotz, REHIT, Hi% 124 4, WHIE 88 4,
AT 564, BIE49 4, BT S AT, BERBEKOTH
X147 TH o T,

YT 5 Fil AT, AR EY 67 4, MRAF#ES
554, BEEHET 244, BUEEET 434, NUE#ET 3]
& (EEF#D 15 4, HIEHES 23 &, BohBE#ESE 2
4, BREHET 84, HEMEY34LTHT,

2. TOT 47 « S—=V T OEBIRN (FE1)

TIT AT T—= v T OEREEGOEEE, HEREN
32.5%, TEE D 66.1% THEE O 2 FOEIG THEME L
Tu e,

FEHUANTERM L TNDET 7T 47« F—=271%, 7
N—=TFF 4 A arBRN6%EHLEL, RNTF L
Yo7 —a32r601%, 7—AAXT 4 53.9%, v—LF
LA 44.0%, MEFRAFEEE I a2 —va VEHEN
39.9%, HRHEEFEEE 282%, 7 U v h—TOXF MR 9.3%
ThHoT,

F1 TIT47 - FT—=r T OERRIAEIRIZ)

n=323
n %

FHEEIE D G 32.5
-ty #H 66.1
FRENE TN—TF 4 AT yrar 299 926
FL¥rF—a 194 60.1
r—ARABET 4 174 539

o—nL7 LA 142 44.0

R R PR 129 399
YIal—vay 129 399

PR 52 91 282

7w —TOMG MR 30 93

HROFL LA — b 230 712
EREERRIN 177 54.8

Al A 125 387

WRT 2 b 110 34.1

AR 96  29.7

T 92 285

50



I, B, =k, e, FA%F,

TITA47 « T—= T OHENREOFM TRH LI -
72D, VAR— K 71.2%, W THHMBFR 54.8%, 7 14—
KNy 7 387%, BIRT A b 34.1%, FERE29.7%, /I
TAK285% CThHoT,

3. REREOERKILFE

ICHRTZZE R FEHE L TV e DX 137 4 (424%) T, Xi#n
WEEFLT HIT 2144 (663%) Thol,

SRR O AR ZE O FEMORBIL, RK21R-T LI, &
HEFEEN DS T DITEMEEHEFTT61.2% Th o7, K
W, ﬂﬁ%%#¢m%,ﬁk%%#%s%,@ﬁﬁﬁ®
HY 441% TH-o72, bo& HEEBRNPENTZD 53
BT 262% CTholo, x2RETHIELEZEZ %, F
TG T A M oo R L
REMFR#ERIIFER L TR WEIARNERICE - T2,

SR MR O MR b T, £3 IR T I, &
DELH LD D NEhoTo, BT, EBEEEHETIL 0%
SMHFLELTWVEDR, FEHEKBIICEEZZ I T,

2 SRR I O SEIR R g

n=296
P 15 26 S oD A 2
BEI n HY 2L p fE
Hopk o FEE (%) 41(61.2) 26(38.8)
kT AR T TR 3.4 3.4
A . FEH(%) 25(45.5)  30(54.5)
i+ T BT 0.4 -0.4
B 0 (%) 9(37.5)  15(62.5)
BT R A -0.6 0.6
R al FEH(%) 11(26.2)  31(73.8)
i+ B BT 2.4 24
JNE FEE (%) 12(40.0)  18(60.0)
Bl o T TR 0.3 0.3
0.033
i FEH(%) 4(28.6) 10(71.4)
Filkim . T BT -1.1 1.1
Hhtag )3 FEH(%) 11(47.8)  12(52.2)
FilhF A i LT 0.5 0.5
KA ’ FE(%) 6(27.3)  16(72.7)
i+ T BT -1.5 1.5
Fi# . FEE (%) 3(37.5)  5(62.5)
A R A -0.3 0.3
PR i FEH(%) 15(44.1)  19(55.9)
K AR T AR 0.1 -0.1
Y IRE

(©2023 Health Sciences Research.

BAEREIZHEmL T DEIENE S,

TR, A H, AL, ®A, o

#* 3 AR AT S O BRI

n=276
RS Stk 3
TEBE n &Y 7L p 1l

Fop “ FEH(%) 53(89.8) 6(10.2)
il A T 2.6 2.6
A ’ EF(%) 34(77.3) 10(22.7)
FEikT AR Ak 0 0
HBAE o FEH(%) 17(85.0) 3(15.0)
Filb AR TR 0.8 -0.8
Bt 35 FEHR(%) 23(65.7)  12(34.3)
il AR TR -1.8 1.8
IR FEH(%) 20(74.1) 7(25.9)
il 7 AR TR -0.5 0.5
EE HE$(%) sein  sesn
F il H AL i e A -1.2 1.2
Hi g " FEH (%) 16(76.2) 5(23.8)
b AL 3 e A 0.2 02
i 2 FEH(%) 15(75.0) 5(25.0)
b R 3 e A -0.3 03
Fi ; FEH(%) 6(85.7) 1(14.3)
EEE AR T TR 0.5 -0.5
Bk i FE$2(%) 21(72.4) 8(27.6)
e AR Lk -0.7 0.7
P HRE

IR ERLOMRLHLE LARWERE, 5 & LWVWEHE
BREWZONT, BELTWAIRAREE LD TIY —{LL
oo 72V =3 [ ] TELE,

T HEHE, 183 Da— bR 4IRTIIC16
AT AV —=PERINE, 2— REBRL VIR, [FERA72
BN D] [FEEIEN] [BEHNEBIZORD
LY [EHRm ET 2] [(BEOTLRIZZD] [FVEIT 572
DA (B HORE] R EThotz, WTNOIT
Y —H k& ek, BRx RIBAIN O DOEIZETH Y, fEHIK
RMRALIZ K D Z2RLFFII A B2 D o T,

HELRWEBE, 20a3— KN bRS5IRTIIICS
AT Y —=RERINT, 72— FEBZ WIS, [FE0M
ANZEMRBL] [BHEMTHRICER D D] [RHAEIK 2 &
5] mETHoT, WITNOIT Y — bk IR EE D
DEZETH T, [FERHIRRSH 5] 1L 9 4D5H 4
LIIRANFH#EFE T, 1 Z A DT Y —
Bz, WHER, ORISR Z»o TN, [HEEEE U
W] 3B LS ORI S DRIE TH - T2,

51



F#EMEB BT 7747 - 7—=0 7 OEELHRE

K4 EERERLOLR

BT Y —(3— Ki)

FIHT Y —(3— KK

EXUNISPANES S AR PP/

FARRFBIT S22 5 (26)

%(34) FRMEDEHES)
FEDRPE(Q29) FEED E(24)
SR BRARE O (S)
HEMEEIZSRND  HEENEEH09)
(16) H &8 %2 97(6)
&z OIEHEQ)
BRI BT 5 (15) B B 5(10)

ERELESEELTHDEB)
BN E < 72 D (2)

BEDOTRIZIRH(14)

BB DIEE®G)
SERTIRAE €% WA CY)
B ZF & HT TN SE4)

E 2 5 FOMRHE2)

2D FTONEHET)
HLBEZDE21272503)
ZANESDMEET D(2)

FOWET 212 OIZEGZ)
(10)

O D T2 DI LT (4)
REENAY - O 4)

FEOBETEROERKQ)
FHHE IEPE D (1)

BRSTEE 5 (9)

BEARASVE % 5 (8)
£ A=V LRT()

RZEDOB=AL(S)

BEERFR DR (4)
1R I [R] D JEHE ~ D K (4)

TEAEE D TR
(N

FRIEHED TRALEG)
L AU U AT

FNFR DO IETE(6)

JNFR D IELS(6)

FAAAIED B (6)

FAAMIEN 5 (5)
IR HIRTHR(1)

— H BRI TlE

HEIZT THEHOELRVM@)

ORD 720N (6) — HAFERTIZ T TR OR D7
v (2)

PR 2R LN 0% HREHR LN LRENRTE

¥ETX5(5 5(3)
A IR ENTTREQ)

FERE ) IR I (3) FEER VLTI M)

£
R EfR IR HE D D 1E45(3)

R REAR I BE ] DIETH(3)

RERETHD & LOFEI,

156 Da— FbH3ER 612

R AT Y —RBERENT, 3= RS2
DOVE, BEEWRLCT A THIATHRAL "2l B
]l THY, WRNT, RAGEESBELEH#SE, IMEE#

(©2023 Health Sciences Research.

K5 KEREEZMGLELRVIEH

7Y —(=2— ) FTHT IV —(3— FE

FEOMAENHL () FEOBAEND B (5)
PR SERE IR DL ZED B D (3)

SFHEOBERICESA SND()

HEMTHFRIZZERD B DM ERICEAEND D
%(9) (5)
ERFRZEN DN S 72 (4)

RO 25 8 % (9) HEfig D EH] 23 72N (7)

H O E 2 7200 (2)

FAOFEMFEHOMBE  FAOFEITFE OMEA)

(6) H 58 O 2 (1)
HEfi 0D BA A3 TR B (1)

N= KRGz T VAT L =R TREDRA)

DA (6) P SANGY N 1)

B % & U 720N (6) YR H I LB Z K TR0 3)
BEL 3 720 (1)

B EIZRE T4 (1)

FEDREDP () FEDED DD IRQ2)
RO ET VARIRN2)
FHB LR HE3) FHB LR HE2)
25 2P A RBPKEV)

FRED [BEET] ONE, FEMEFLKERTETR
Eo [HEMEE], figd - A - KT o [SHPERE
H] Tholc, WINhoh 73 — bk o8 Kk, Hixe
AL D DEIZETH Y, FEECTRENLIC K 5 ZRORHEIT A
LRI Tz,

V. &%

FHEMBBE BT T 7T 47« T—=2 7 DOEED
LEROTIT 4T T T OESITN 30% L HE
WD & D7  HE DR OFMIZI T b iER CTIEA
LRTWNWI Y v =R EDHEMS 93% LD RhoTe, Z
NoMo, BRICBTIDT 7T 47 « 7—=v 7 OEMMN
Pigholc b Wz b, BRIFRONEEHOFTL M
WSO, BHWERECRTEI LV IOFIER DD, —
FT, MENBEVBKED LFAE~O—IF ML, FHEN
LDT 4 — RNy I RELIC W, ZFERZITHIT/RY
TV, R O TR EORIELR LA EH L
W<, EWHBENRD L 10, BEERSCHRESDOTD
IEBRIIMERFRTIEH D0, BRERANBENSLT XD L%
BREESPLEBIIOT-LOBETHY, FEEREFEM L2
WEWIRERH D, FEERZHER, OO0,
ETONREZHEL, EB2ET OO T RBULETH D,

52



I, B, =k, e, FA BF

F6 KERETHDLLIWEH

N7 Y@= YT AT EI—(3— K

HETAN(39) il HN(33)
T4 THNT EAAL R3)

BN REBA(3)

HE (1) REPE - BhEEFRFE(8)
PR T (6)
TEEE ()
INRTEHET(4)
FEARE HEE(3)
BEEHEFQ)
EHEEET(Q)

HMRE(19) FEfmEL(7)
DT H(4)
KEFHEQ)
MEEHEQ)
HEHEEE (2)
FHETIEQ2)

HPELEERE (17) i, AER, HEEZR & (17)

O FE HERFR(16) EiEIEFL(R)

HH(8)

F— LEFR(5)

F—LAT v T A(9)
ERL e (4)

£C(8) £C(5)

HERBEST~TE)

aa=h—va(]) aIla=k—iar(5)

BB (2)

BT 72 325 (6) SemERR, EMNE T E(6)

FE~T—Q) FEH~F—Q2)

wat -« VT 7 —(Q) et U773 —(Q)

TIT 4T« T—=u 7L, REIMEEER LRV
D% MT 5 7201iE, BHED Mz Hx 720 TiEz<,
AN Uiz 720 IR TED LI 2o Tam) Ty
7 M LUTRERF LW RERD D, 2, HEDIFEO
FHZBNTH LAR— MOHBFRIERREL, 74— Ky
71E38% TholoZ &b, BEEZETOITH AR 22
A D> D ANDIVERSD EE XD, RO DI,
TIT AT T T ERNESE DT OOEE TR L
LT, OFMKIEY, OFRBICL 20, @FES - Eh
AL, @FAMETOFEDY, OB IR L@ Uy
!, #HIFTNDE, ZTNHOEEEZRY AN ET, ¥4
L, HDWE, BEPLFEDT 4 — Ny 72T &
) IRERIRR b ETH LT, TIOT AT T2 T
REXEDLEBEXD,
KFROFREREIY, TI/T 47+ T—=TD—D2Th

(©2023 Health Sciences Research.

TR, A H, AL, ®A, o

LR, BN, BEMNREFICNns L, B
B BOREEDL LI TN, LAL, FEHOMEAZEN
B LA TWZY, RHMERR D2 Z &b, KRR
¥EETOBECERTIZ L IHLVEERL TV, K
W EOFEMEEPEBEE T TEP T &, ERET
HHEXWEAN [FHEI] BNEroll b, Hif
Bfliid, REEREM TR TV EEZ BN D, ZH 5,
FBEIROEGZ B L KEBRECRB W TIE, 2FGg %
—HOEEEL L TG LR EM 2 o7 2 = L
—Ta VEREERD ANLT VT 4T - T—= v 7O
HEDEDR, FEIREH T LRI TWDE, £, BED
X, B o vy A L R ERYE R T OB OB
DFEICBNWT, EmRERER LR RZER LT %
TOXMHERELZIT, Bl Z27EA L CEBNCHEE T 285
BRERD T ENFEOEINHE ZRE LT LT D,
INHD X ST, FEHFIBFOBEE N H D i,
VIial—vaYHEEBFELRMY ANLGNTEY, JEHHEUE
BTDHZ L, DRNRKERERTRLEEZOND,

Fof, REERETHHELWER L LT [FMEHA
H] %otz E@EEHIAHZOR BICOW T IRRE
EATOTMES T LD &, R EITIER R T,
TEOWE L ED, FLIROEBFICERT 5 AlRetEr RS
el RTERY, [HEMEHER B ] OKEERE SRS NI
I,

FINL, RS ER S BREOT A 0T, B Lo
THELIENE %/ — FOIERRRS 7 Vv — 728 I XL 5 4ME
BEUCHMZERD D, BRI V=7 FHORMALE
O, BENEREMHT DL LICE-T, ZAERALOH
fREMERT AR ETT5Z LT d LTINS,
MIERETHD & LWBRB TS [ F#EHM R E b
HANCENE CHINFONEEZHR LT, IA—7%8%27T5
TETTEHLTEREZ LR ROMENTE, Nk—
IMERTE TN LB BILD, EDHICT N —TFHORE
WWHBIZE DY R— T RAAL ANMbAZ LIk -T
B LT D2 Lichy, REEREL L THORNTHD L%
ZbN5, RERELZHRASLTAHBIIE, PEt—IME—
Wik T 2 BRIk 72 NE 2 & 2, Bk & LTk, sMET
BT DI R AR EB ORI L R INEEEET L2
LILE o T, BRNRIBEICORBDLEEZ D,

V. BRORFESRORE

BFEOIRR & LT, ARRRLEEOFHRAYE M5 &
L7 AN 21.1% LA, [ L 72 IR0 5 0 B
WUCAR Y 230 ) —BRALIE T X A2V, A1, BRI S
BREOHEFEC OV THAEL, FEEHAEICHIT 5%
A1) 7 SR 3 OB I IO T B BB Ok % AT
D LERD D,

53



VI.

F#EMEB BT 7747 - 7—=0 7 OEELHRE

AWFEORER G, LT OffimnG ol

TIT AT« T—=r T OEBENE OV ITHEEN
32.5%, EED 66.1%THV, EEHICHFHEZOT 7
TAT T TOEBNBDIRhoT-E 02D,

ELTCWDT 7T 4T« T—=v 7% I—F
TAATyvarBib%, ABEHNROFTMTILL
A= FRHBERNEL, 74— KKy 71338%Th
S22 Eenn, BEAZRT DI AR 25N % b
S LD ANDRBENSD EEZ LN,

KRED 663%BRKEREDFEMEFLLTEY,
FAERY, BEMREBICORNDL &, Bk - BLR
BED AT, FEHOMBAENREHE, FFH
R D Lnb, KERELRTOREICERT
HZLITEELWEE LTV,

KGED R2A%DPREBEREZFRL TR, Ei#F
RO FERMPEBIC S ol 2 &, [HilfHIR] ©
WLENRE ST Z e h, FilEML, KEsRENT
NRFTNEE X b,

FIBHER BRI RSFEERITH Y £ A,

BEE AMEOE/IZHZY, RFAEIZTH IV TZZ20
Tk DB L L W EILE L LT,

51 R 3XER

)]

2)

3)

4)

5)

6)

7)

8)

https://www.mext.go.jp/b_menu/shingi/chukyo/chukyo0/t
oushin/__icsFiles/afieldfile/2015/01/14/1354191.pdf
(2024-01-08)

WAARTIH BBt~ =2 T MR RET S
WIZ. AEREERF. 5T, 2002.

https://www.mext.go.jp/b_menu/shingi/chousa/koutou/07
8/gaiyou/ _icsFiles/afieldfile/2017/10/31/1397885 1.pdf
(2024-01-09)

https://www.janpu.or.jp/file/corecompetency.pdf
(2024-01-09)

P AR, BT Y AR BEIERAE IR
Ty Ialb—raEHEHEN ERNREZT L
Fhl. BEAFEH S HRE, HG 2018.

Bergmann J, Sams A. Flip your classroom: Reach every
student in every class every day. International Society for
Technology in Education, 2012.

Louis Deslauriers, Ellen Schelew, Carl Wieman :
Improved learning in a large-enrollment physics class.
Science, 332(6031) : 862-864, 2011.

Gokee Akgayir, Murat Akcayir : The flipped classroom:

A review of its advantages and challenges. Computers &

(©2023 Health Sciences Research.

9)

10)

11)

12)

13)

14)

15)

Education, 126 : 334-345, 2018.
SHS  KEREORKE L T OME. B ARREH
BERMRSURRE, 31(5) : 43-46, 2017.

BPRFELZS S, AKFEET, LSS FhE - FEi -
Al & PEBR & D 1R ERXR. pp.9-16, R EHEL, BT,
2015.

WREHE, IMEN: T 27T 47 FT—=2 783 (B

). FEPEE, 3:1-5, 2019.
BHWE, ERIGT, IRET, i HBELREE

it

BT AR EOMIE M EFE. b a—~ 7T
TFgeaE, 8(2) @ 43-50, 2017.

EAG AT, BT, KEEIR, i o)
A VR BYSEX R TR 5 TRl
D LTRICK T 2 FAOFAM. THERFERFAALTE, 14
123-133, 2021.

TMBERFRES, @ R o T 2 Ko
ShA. BEIRIE—RRER - BFSE - 3F, 26:29-35, 2019.
T R EOT VA v ALFEHE, 64(12)
596-599, 2016.

54



I, HiE =k, ik, A&, T2, A H, AL, ®A, o

[Report]

Active learning teaching in basic nursing education:
challenges and implementation

AKEMI FUJITA® TOSHIKO TOMISAWA™' KASUMI MIKAMI™!
MAYUMI SATO"!  AYAKO OHGINO"' RYOUKO TSUCHIYA"!
KAZUKI OTA"! MIKA KIMURA™ AKIKO OSANAI? AIKO KASAI™?

(Received January 26, 2024 ; Accepted March 14, 2024)

Abstract: This study aimed to clarify the status of active learning, status, and challenges of implementing one type of active
learning, flipped classrooms in basic nursing education. A self-administered, unscored questionnaire survey was conducted
among faculty members belonging to the Japan Association of Programs in Universities. The survey focused on the
implementation and evaluation of active learning, and the implementation and interest in flipped classroom teaching. The
results revealed that active learning was incorporated in 32.5% of lectures and 66.1% of practical exercises, with group
discussions being the most common method and report evaluation the most frequent form of assessment. Flipped learning was
utilized in 42.4% of the classes, with a notably higher percentage in basic nursing science. Additionally, 66.3% of respondents
expressed a desire to implement flipped learning, particularly in the subject of “Nursing Skills.” These findings indicate that
active learning is less frequently implemented in lectures compared to practical exercises. It is important to integrate key
elements of active learning and provide appropriate feedback to enhance its use. The rate of implementing flipped lectures was
higher in Basic Nursing and particularly high in Nursing Skills, suggesting that flipped lectures are more feasible in the
context of Nursing Skills.

Keywords: Active learning, Flipped classroom, Basic nursing education
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Analysis of maternal nursing textbooks on description
about disinfection of the vulva to postpartum women

SHIZUKA TAKAMAGI' TOSHIKO KON*? ATSUKO ICHINOHE"?
SYUKO NORO™ HIDEMI ISHIDO™ NATSUMI MARUYAMA™
RIE SEKIGUCHI®”® YUKI SEITO"

(Received September 27, 2023 ; Accepted January 20, 2024)

Abstract. “Oro-koukan” is a specific nursing technique in the field of maternal nursing, traditionally taught as a manual skill
for cleaning and disinfection of the external genitalia during the postpartum period. However, it has become less commonly
practiced in clinical settings in recent years. An analysis was conducted by reviewing a maternal nursing textbook of a specific
publisher, extracting content related to “oro-koukan” from the 1st edition (1968) to the 14th edition (2021). An overview of
the content extracted from the 14 books shows that the content is almost the same from the 1st edition (1968) to the 9th edition
(2000). After the 10th edition (2004), the content changed significantly, and the word "oro-koukan" was no longer used after
the 10th edition. In addition, the method of keeping the vulva hygiene has changed from the use of disinfectants by medical
personnel to the method carried out by themselves. This is thought to be due to changes in cleanliness maintenance methods
due to changes in the living environment, changes in the way of thinking about wound treatment methods and the use of
disinfectants, and changes in the practice of patient education aimed at establishing self-care.

Keywords: Maternal nursing, Postpartum women, Disinfection of the vulva, Descriptive analysis
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3% 2. CELET course 2023 @ 2 i B Hf&F
Date Room | Event Lecturer
ES18 09:00 - 13:00 Harvesting cells for Zuzana
aberrations — group 3
E518 09:00 — 13:00 FISH exercise — group Prabodha
Mo 4
20/11 E224 09:00 — 13:00 Scoring — group 1 and Yanzi
group 2
14:00 — 17:00 gH2AX analysis and | Nadia/Mosta
E314 .
scoring — all groups fa/Sergey
ES18 09:00 - 13:00 Harvesting cells for Zuzana
aberrations — group 2
Tue E518 (1)9:00 — 13:00 FISH exercise — group Prabodha
21/11 -
E224 09:00 — 13:00 Scoring — group 3 and Yanzi
group 4
E224 14:00 — 17:00 Scoring — all groups Yanzi
E518 09:00 - 13:00 Harvesting cells for Zuzana
aberrations — Group 4
E518 (;9:00 — 13:00 FISH exercise — group Prabodha
We -
2111 E224 09:00 — 13:00 Scoring — group 1 and Yanzi
group 2
. . . Yanzi,
E224 14:00 — 17:00 Scoring — all groups Andrzej
E5 17:00 — Swedish food tasting
Yanzi,
09:30 — 12:00 Scoring and preparing | Nadia,
Thu presentations — all groups Prabodha,
23/11 E224 Andrzej
Thu E224 Yanzi,
23/11 13:00 — 17:00 Scoring and preparing | Nadia,
presentations — all groups Prabodha
Fri P224 09:30 — 12:00 Presentation of results, | All
24/11 discussion, all groups

3% 1. CELET course 2023 @ 1 B Hf&F
Date Roo | Event Lecturer
m
E306 09:00 — 10:30 Chromosomal aberrations Christian
(ZOOM) Johannes
10:45 — 12:15 DNA damage and repair
E306 (ZOOM) Penny Jeggo
Mo 14:00 — 17:00 Dosimetry exercise — .
13/11 E515 aroup 1 Andrzej
E224 14:00 — 17:00 GammaH2AX exercise — Nadia
group 2
E224 14:00 — 17:00 Scoring — group 3 and Prabodha/Yanzi
group 4
P232 09:00 — 10:30 Factors which influence Lovisa
cellular radiosensitivity Lundholm
10:45 — 12:15 Bystander effects of . .
P232 radiation (ZOOM) Munira Kadhim
Tue 14:00 — 17:00 Dosimetry exercise — .
14/11 E515 aroup 3 Andrzej
E224 14:00 — 17:00 GammaH2AX exercise — Nadia
group 4
E224 14:00 — 17:00 Scoring — group 1 and Prabodha/Yanzi
group 2
09:00 — 10:30 Radiation-induced
E306 micronuclei (ZOOM) Anne Vral
E306 10:45 — 12:15 Radiation-induced Harry
gammaH2AX foci Scherthan
Wed 14:00 — 17:00 Dosimetry exercise — .
1511 ES15 group 2 Andrzej
14:00 — 17:00 GammaH2AX exercise — | Nadia/Mostafa/
E224
group 1 Sergey
E224 14:00 — 17:00 Scoring — group 3 and Yanzi
group 4
09:00 — 10:30 Statistical analyses of
E306 experimental results from low and high Joanna
throughput approaches in radiation Polanska
research (ZOOM)
10:45 — 12:15 Combined exposures of
Thu E306 radiation and other stressors (ZOOM) Helga Stopper
16/11 E515 14:00 — 17:00 Dosimetry exercise — Andrze]
group 4
14:00 — 17:00 GammaH2AX exercise — | Nadia/Mostafa/
E224
group 3 Sergey
E204 14:00 — 17:00 Scoring — group 1 and Yanzi
group 2
09:00 — 10:30 The dose concept and Beata
E306 Monte Carlo methods in radiation Brzozowska
biology (ZOOM)
10:45 — 12:15 Radiation effects on the
Fri E306 immune system and the use of radon to | Serge Candeias
1 ,;;1 1 treat autoimmune diseases
13:00 — 17:00 Harvesting cells for
ES18 . Zuzana
aberrations — group 1
ES18 13:00 — 17:00 FISH exercise — group 2 Prabodha
E204 13:00 — 17:00 Scoring — group 3 and Yanzi/Andrzej
group 4
Sat E512 Trip to Uppsala
18:00 Dinner at SU — social room on
18/11
level E5
Sun Sunday — free. On Monday exercises
19/11 start at 09:00.
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OHWEIIEMEDODMNEZL, ZRICEENDI VT
VRIIETETH D T DT 5226 (BRI ; K9 1600
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WThD, £lo, NI TLRINITHD TV L-224
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e 0, TOREAEFIN L CEHM R E IS
DI LR EEFAL, MIZH, EEFTHD Wojcik
BN, ThETHHEDaL 7 a2 LTIEL
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HIA, T, IRl

[ Material)

The report of training course for biological effect by ionizing
radiation -CELET course 2023-

KEISUKE YAMAMITO"!, MITSURU CHIBA™?, SATORU MONZEN"23
(Received January 26, 2024 ; Accepted February 11, 2024)

Abstract: The CELET course 2023 was held from November 13 to November 24, 2023 at the Centre for Radiation Protection
Research at Stockholm University, Sweden. The course was designed for master or PhD students and young researchers from
the European Union included in Stockholm University to understand the biological effects by ionizing radiation (IR) to cell.
The training course was conducted in the form of lectures and practical exercises on the effects of IR on cells. The lectures
were given by experts in IR and cell biology, as well as by Stockholm University professors, either in person or via zoom. The
practical training was led by Andrzej Wojcik's laboratory, and a presentation of the practical training was given. In this paper,
we would like to briefly introduce the contents of the lectures and practical training conducted during the training.

Keywords: lonizing radiation, CELET course, Sweden, Cytotoxicity, Dosimetry
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JEE R GARTRERSA R IR RL
05. FBEHEFEHE 1< B 2 Sl O - $27% TH O EERRET] % @0 2 B B3 5 3k
LB a2—

ShRTRA R IEADITER B 5
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LEH AR RGN A AR RS R ek B4
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PR R 3ESE ARTRZEARABT IR AT SR
12. Escherichia albertii \Z 5} % FH| &AM ER
IART R EAAEREERE S B

13, HAEEFICET 3 ROHAT A FH T A LOAERESEERD
BLRTA PRI R R

14. #E< ~ v AGE > LW 3 2 Lactobacilluss spp. DFED[F]5E
SART R R E R R A R A BT R s ok 520

15, HAREHBEEIC BT 3 X = FEMERBYED I — =4 T v R
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(1) Cronbach DEHEFAEL o 1% 0.794, F-¥JfiE 34.1 (SD4.55), J1 v bA 7fE 29 1% 1SD i
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RRF 173 N CEYEFHR 79.83+6.62 %) DO H 7 LA 23 N (13.3%), L7 LA/ 101
A (584%) Tholo, FKEMMIEKEE 4 N 23%), BEREBEOBENDHD 41 A
(23.7%), DVS HAUHMERE 33 A (19.1%), HH#EE93 AN (53.7%), milE47 A (272%) T
BTz, FEHXS TIXEMEE OFE, BEEOAE, A NVEHBINMOAE, AJ73R 4 7
WL, B, BTHEICAEZE (p<0.05) 2R LT, FE{ERRE CIXEMESE OF K,
SR ORI, BETBEROFIH, NMEREOAE, mSiiEOCHE, B, KEOHFEC
B (p<0.05) MRRD LT,
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AERE
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RICIN: [1NEy N P iy I o

Of3EBE !, A&, Ok, EEeir, KWiEd?
WP AT F- 3, TR — B 3

HEY :
MG RTE (LT BCP) & IXBRARHCRIT 2 FEMB D=0 D FEZ IO TH L FHHEO
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nTn5,

Fexld, VATHRBIZEEND2ET I REXTTFUITERL, RELIREE, Wikl T
BoNLFERHZ = Z ) — VR AN L, =% /) —/ValiEEr bt 7 3 Mih, SHEIEERS
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T D720 OA e FIENREBE SN TS, UL, ENENR72 5 A Tl
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A D 1 DITIX E. albertii 3%V, BHPEHORKE SN D, AFSETIX, E. albertii % x5
IR R 25 2 2 & 2 Brv & Lz,

%G L 515 - HANREZVERRBR T E. albertii DEIRARAFAER 85 A RIS L L, E7-8AMET
B o BRI RS RAFRR b G & U THW 2, SHHRIZ E. coli ATCC25922, E. albertii
JCM17328 & L7z, #BRIZT ¢ A 7 JEBIEIS TITY, BEHFERIITE 7 R P A
(CPDX), B7 XUV A (CAZ), BE7+HXFT A (CTX), BZAHXY— (CMZ), A
I %L (IMP) & L7z,

AER

4 85 KR IRAERZ VERBR TlX, CAZ, CMZ, IPM 3¢~ TiM:, CPDX, CTX ILJ&E 82
FE (96.5%), e 3k (3.5%) T -7z, M 3 #kH 1 #kix CPDX, CTX T _HEHIEMN
Ronic, 22T, 3 BROEIRRTES X OGRS R FR IS R SRS MR 21T -
7o EORER, BIRRAFIRIL 40~80%IMH 1, HAERIFIRIL 100%IMHE & 72> 7=,

B

CPDX, CTXMHMED 3 #kiE CMZ, IPM (ZEETH D Z &6 ESBL BEEAERE D SO, £
7=, CTXTitE, CAZ EMEDT-OEEFRIT CTX-M BN E 2 bz, BINMERTIXEKRD
PRAFIRREIC L 0 HERE DB 95 2 L VR S 7z, M ERE R A CRATHEE 2 WV DB
1%, 77 A ROREIZL DB ZFE T2, PERZ G CEKE B 29 HER
bHEND, 5%, RAEKROMER L BN & OB EMEZ FEH L7720,
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TA RTTALED—DTHY, AWFIETH EEARIE TR 2 KO ThH LR
LTW5, ABFZE T, MAEMFEE CREAIZHAWEZA T A RH T 2 E2RSIZHE O EFIR
AR LT,

R L OFE - RGUTEFEOWAEWFEE TIT o712 77 DY E0RH Yt 7 E OFFk
Pt EHATA RATA2I9 KL Lic, BEEKTHDAT A RH T R HREMRE T
TNV AL, HI 7 A 3 02T 37°CHilsR 2, Wika HI FARES HIZ Bl L RIARICHE 22 L
Too BEH BEIZHE Lican=—%2xtRICT 7 LY, WFERE AT 72,

FER

ATA RHTA2I9KE 309 Vo TN OEEREITH TR, 2V T UnbARER
e 7 71)«(7"@ FE[EE TIE, 7% 7B EE A L7z Staphylococcus aureus, %

OB, DOENMEZRE L, £725 o A EETCIIFb 20> 72 Micrococcus &,
Pseudomonas BHENI B I,
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FEIL S T LY TOFROFENEFEROEOAELF - BREICER T Z L 0RB S
oo FTz, FETORBEHERIIVWINOREE THL Z L006, Rt - BEREE TOR
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LALRTRAFE R R b B R A R 2 i
2 BLRTR R B R AE AT TE R R BT R S R,
3 SARTRFRFBE R AR FERH A AR A 7 A
4 BLATR AT < EEROESEHEERAE S E - TS EREFE 2 —
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HEY © —BEIZZ < OREHRCIE < 8 S B ERITEE RE Ol S e & 2 & -3 2k
O REMERE  (Acute Radiation Syndrome : ARS) ZFJiET 5, ARS THIZE HJHK D—>
(I8 B D iV R E OIANTEER T D MAEDR & D, £ DT 34 13 ARS DIGHRIE
E LT EROB/AESCIHE N T ORELRET L ZENANTHL B X, AIFET
1%, #E < RIS BT 2 Lactobacillus spp. DBEAEZAEXKI L, #IX < EEICHRET
LA FE LT,

J51% ¢ CSTBL/6NIcl ~ w7 A (Iff) % 0, 6.0, 6.5, 7 Gy D 4 REIZ/0 T X i EH RS L,

72 WFEE TR 2 X U7z, [ U781, Lactobacillus EHEEM T 5 1.5 %Kl 7
T DATMRS B HUICFERE UG 2 B U7, FREERNE I R, DNA ZHliH L, 16S
RNA &5 F AR PCR 2 i L, s Ry & fgae LT,

FER - BE

HAEERE L, FEIRESRE 19 M1, 6 Gy BF 15 MK, 6.5 Gy £ 8 #R{K, 7 Gy Bf 18 HiAD &G
60 KRRz 3B L7-, BIFE, FEHRST - FREEEIZ C Johnsonii, L. gasseri @ 2 HFEN e &
SINTEY, KT L taiwanensis 73R iz, BoAIERE 2 fkfe L, PRETIERE R
#9782 Lactbacillas spp. OWIEIZ DWW TRF 2 fEl T T <, BfEREO®RIZ, Mk L7
Lactbacillas spp. DFHEDNGE DFEES ARS OIERFEFNZ R TH 5 E st LTl
TETH D,
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K =S PEIYLSE  (Tick Borne Diseases : TBDs) (399 R A % Ff> &4 = |2 1fl X 44 U 5 s
JEDFRFRCd 5, TBDs IX, FAEEMWEM/ MBI EMRRE (SFTS), HARLBEEL, T4 AJH%%E
DENHAVTEY, 1HARZ POIEGSRE D HIN L C& 72 SFTS 1%, BB OIRITOAN
OFIERI G, PSP EL TS ElE SN TS, FRENO~ ¥ =D IAR
AR EYET 2 2 &0F, S OB A O EEARRECTH H, AL CIlE AR R A
IR THEAE~ X = %842 U, Borrelia spp. , Rickettsia spp. & X502~ 2 = DOLRE R
Wz did Lz,
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2023 2 5~6 HICHARREEMIX 3 HISIZIBWT, 77 R0 BGHEIC KD < & =FHR
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\Z W=, Borrelia spp. OF X flagellin 8151+, Rickettsia spp. D H 1 17kD HUFEE T
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FeR - BER
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Rickettsia spp. 35 & 7p o 70, Bl & fEE BAITE @A fRmE L, RN TBDs #E Y 2 7 % W
LI LTV,
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