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WY& TV Z e, B (RS2 CTEVWER STV 220 TH D,
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FESHVE E R IE S O b EE R FNIL, £ OSBRI TH D EARFE K (1962) - BFHF(1970) 12 &
o> THf S, TDH%ROIEIEZ O ZSDOEMIEEZZ T A, TNEMEFT T2 TED LN TE
Ttz ko, &LICERIE EIEOBN, 5% HIEE (connotative meaning) D X 0 BARAYZ2FHBI0K B
FREHLIANDONLE DOWEIZ K D pejorative DI ETh D, AR TIEA / ~ ML OFEIHE B 5
IEWERLY FEEEN] ERBLL, 62 mAHE YT 5L pejorative DFRGEIC [APEE] & W T
W5, ZAUTEEBHE ERESERICB W THEER ZEZR T E L TWRWeoHIZ, e LTHEH SN
HIZSZDOLWERCTEHE LT WEGEZRE LEMETHD, 2O LICLY, I E CiEliE S s
Db pejorative ZREMRIL HEWEWAZ RO /Il E#Hk A KW T 5/~ A FTADMMifEEZ &) 728 LR
I, EFEEFOMNGEE L THAFID pejorative |3 TEREERE /HLEERE (BRHLGE ] O X S IZFRS 4, 1iTeE
LC—E LIEFGEDNEE L TWieooTe, AR THR LI L D ICIEET pejorative 2 [HEIERY ) . 47 pej
orative Z [ARFE] LERTZ L2 XV THEEEITHEENERE bORRGETH L) LithT 52 &0
AREL 7R D,
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Wi~ 72 H DTEA 9 D,
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AL (1988) TVERE - HF BHEK QWEOETR [AAGEOERKRFL] KMetEEE
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English Language Teaching and Learning in Thailand

Gary Ireland
Robert Van Benthuysen

English language learning and teaching have become increasingly important in Southeast Asia
as economic, political and cultural ties have developed among the countries within that region and
between the members of ASEAN and the wider international community (Zein & Stroupe, 2017).
The countries of Southeast Asia have had different historical experiences regarding the use of English,
and today there are varying levels of English language proficiency and different approaches to
English language education in these countries.

Thailand is the only member of ASEAN that was never colonized by a European country and
its historical relationship with English differs from, for example, Vietnam’s experience as a French
colony or Myanmar’s experience as a colony of the United Kingdom. Thailand’s earliest experience
with the English language came indirectly during the period when the British East India Company
was establishing trading centers in Southeast Asia, predominantly in areas that now constitute
Malaysia and Singapore. However, more direct contact with English began in Thailand during the
reign of Rama III (1824-1851), when Protestant missionaries arrived from the United States. The
missionaries did not have much success in converting the population to Christianity, but they did
introduce modern technological innovations that the king and his government recognized as essential
for modernizing the country. Accordingly, English came to be seen as the language of technology,
modernity, and internationalization. King Rama IV (1851-1868) spoke and wrote English and
continued his father’s efforts to promote the use of the language in Thailand. King Rama V is said to
have recognized the importance of English, while also seeing the uncritical rush to embrace the
language as a threat to Thai identity. He became especially wary of European intentions after the
invasion and colonization of other countries in the region (Methitham & Chamcharatsri, 2011).

Under King Rama VI, in 1921, the national curriculum included English as a compulsory
subject for students beyond Grade 4. English language learning at this time was seen as an academic
subject rather than as a tool of communication, and teaching followed the grammar-translation
method. In the 1960s an emphasis began to develop on English for international communication, and
communicative methods of teaching were introduced. In 1977 foreign language requirements were
set for universities. In the 1980s Thailand experienced huge growth in tourism, greatly increasing the
need for proficient English speakers. In 1996 English was made a mandatory subject for elementary
school pupils from Grade 1 (Baker, 2012). The Education Act of 1999 and the National Education

Curriculum adopted in 2002 placed English “at the forefront of national intellectual development”
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(Wongsothorn, et al., 2003). Since then, there have been increased efforts to develop a more learner-
centered, communicative approach to English language teaching (Methitham & Chamcharatsri, 2011).

A further incentive to improving English language education in Thailand has been ASEAN’s
adoption of English as a lingua Franca. In recent years, governments in the region have all increased
efforts to improve English language teaching (ELT) in order to prepare their citizens for the ASEAN
Economic Community merger. Vietnam, for example, created its Project 2020 program with this aim
specifically in mind. The aim of the merger is to encourage cooperation and movement within the
region and to make the most of the human resources available. To this end, every nation realizes that
English proficiency will be crucial to ensure the success of its citizens in the region.

More recently, the Basic English Core Curriculum (BEC) of 2008 replaced the Basic English
Curriculum, which had been in place since 2001. The new curriculum placed even stronger emphasis
on teaching English for communicative purposes and also promoted a greater awareness of English
as a Global Language. Four major strands defined the goals of the new curriculum: Language for
Communication, Language and Culture, Language and Relationship with other Learning Areas, and
Language and Relationship with Community and the World. In keeping with contemporary
recommendations regarding English as a Global Language, the BEC 2008 also calls for sensitivity
towards traditional Thai culture and values (Kaur, Young, & Kirkpatrick, 2016).

In response to these challenges, further reforms have taken place in Thailand within the
context of the BEC 2008. In 2014 the Thai Ministry of Education announced that it would adopt the
Common European Frame of Reference for Languages (CEFR) as a guideline and benchmark for
English language teaching. Targets were set for each stage of schooling. For example, by the end of
primary school students are expected to have reached level Al. Furthermore, all public school
teachers are tested in order to determine their level on the CEFR scale. In addition, the 2014 directives
called for the development of special programs to promote English language learning. Among those
programs are special courses devoted to English as an International Language, English for Integrated
Studies, Enrichment Classes that encourage social interaction, intensive English language camps and
study abroad programs, professional development programs for teachers, and the implementation of
E-Learning in schools (Prasongporn, 2016).

Many Thai educators and researchers have reported disappointing outcomes for English
language education in Thailand. Some cite international test results, such as the Education First
English Proficiency Index, in which Thailand ranked 53™ out of 80 countries reporting results, a score
classified as “low proficiency” (EF EPI, 2017). In international results for the 2016 TOEIC Listening
and Reading Test Thailand ranked 44" out of 49 countries.



Prapphal (2001) evaluated ASEAN learners with the Chulalongkorn University Test of
English Proficiency (CU-TEP) - a TOEFL equated test — and found that the average proficiency of
Thai students was only higher than students from Laos amongst the ASEAN members. Using data
from TOEFL tests taken in 2011-2012 Noom-Ura (2013) concluded that Thai students still had
relatively low proficiency levels compared to other ASEAN nations. There is a now wide held
concern that this lack of English proficiency will mean that Thailand will lag behind other countries
in the region in areas such as technology, business, science and education. These disappointing results
have been attributed to several factors.

Thai classrooms tend to be teacher-centered. Much of the instruction is determined by the
students’ needs to pass high stakes exams. There is an emphasis on reading, writing, and translation,
leaving little time to develop listening and speaking skills. Teachers tend to focus on accuracy rather
than fluency. Large class sizes and lack of appropriate materials and equipment have also been cited
as impediments to successful learning. Classes often have 40 or more students. The time needed for
preparation and classroom management takes more time out of a 50-minute period, and therefore
makes successful learning more difficult (Islam and Bari 2012).

Lack of professional development for teachers is another factor that contributes to poor
learning outcomes. One survey found that 60% of Thai English teachers had English language skills
below the level of syllabus that they were teaching and that only 3% had a reasonable level of fluency.
Other studies show that only 65% of primary school teachers had majored in English in their studies
and only 70% of secondary school teachers had graduated university with a degree in English (Noom-
ura, 2013). The lack of qualified teachers is even more pronounced in rural areas. One reason for the
shortage of qualified teachers is that fluent English speakers can earn higher salaries in private
business.

One approach to improving learning outcomes has been the adoption of newer teaching
methods. The Thai government decided to make major changes to the methods of English language
teaching during the 1980s. These changes in policy replaced the traditional grammar translation and
audio-lingual approaches with those found in Communicative Language Teaching (CLT). Since then,
further changes have been implemented in order to create a shift from teacher-centered approaches
to student- centered approaches. To ensure the successful implementation of CLT approaches, the
Ministry of Education (MOE) trained teachers through a variety of personal development programs.
One of these programs was the Project for Improving Secondary English Teachers (PISET).

Whilst CLT still appears to be the most preferred approach, other approaches have also been
tried. These include, task-based instruction and content-based instruction in conjunction with CLT.

Although CLT remains the preferred approach, it is clear that this approach has not achieved the goals
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it was set out to achieve and levels of communicative proficiency remain low. Many scholars feel
that Thai teachers are struggling to implement CLT teaching effectively (Kustati, 2013). Others, such
as Islam and Bari (2012), have suggested that the CLT approach needs investigating to find out
whether there is a mismatch between practice and theory. The reasons cited for this problem are
similar to those that prevail throughout other countries in the region and in other Asian countries such
as Japan. Thai students (along with others in the region) feel uncomfortable with the CLT approach
to learning. Many scholars argue that the CLT approach might not be suitable in the Thai EFL context.
Thai students are reluctant to question their seniors. Historically, Thais are not supposed to challenge
or question their superiors, such as teachers or senior students. Thai education has its origins in
Buddhism and has always been traditionally very passive.

Tan (2005) has suggested that the CLT approach is suitable and appropriate for students from cultures
that embrace individualism, but not for those favoring collectivism, such as Thailand and many other
Asian countries, including Japan. If this is indeed the case, it is something that educators and indeed
institutions at all levels need to come to accept and to find a solution for. If the CLT approach is not
suitable in collectivist based societies like Thailand and Japan, then what is the solution to improving
communicative competence? The CLT approach itself replaced supposedly outdated and ineffective
approaches to learning such as, grammar translation. One approach that has recently been proposed
by Teng & Sinwongsuwat (2015) is the Conversational Analysis approach (CA). CA is an approach
that originated from the work of sociologists Harvey Sacks, Emanuel Schegloff and Gail Jefferson in
the 1960s .In this approach language and social interaction are analyzed to examine and analyze
naturally occurring talk through recording and transcribing human talk-in-interaction (Seedhouse,
2004). CA analysts study how participants analyze and interpret one another’s talk in interaction and
generate a shared understanding of the interaction. The aim is to learn how participants understand
and respond to one another during their individual turns at talk, with a central focus being on how
sequences of actions are generated. It is not an approach that many language teachers are very familiar

with at this time.

Conclusion

During our research into the development of English language teaching and learning in South
East Asia, we have learned a great deal about how seriously all of the countries investigated are taking
the need for improving their educational practices. The economic merger between countries of
ASEAN has caused each country to reflect deeply on its own weaknesses, and radical changes in
educational philosophy have been implemented, some successfully and some not so successfully.

One of the major changes across the region has been the adoption of Communicative Language



Teaching approaches (CLT) to language learning. Though many EFL professionals have embraced
and agreed with these changes, it is clear that things are not as successful as many of the governments
would have hoped for.

It is certainly worthy of further research to investigate further into why a country like Thailand
is struggling to reach the levels of English proficiency that it aims for. Are further changes necessary
to perfect the approaches currently in place? Or, as some have suggested, is it time once again for
radical changes in approach to the teaching and learning of English as a foreign language. In addition,
with so many similar cultural and historical similarities between Thailand and Japan, it is clear that

this research may be very valuable for researchers and educators to discuss and consider here in Japan.
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OHF/NEEOFFE LT, KERZJFRHICAE - THE2E S E - )RS TSN
Kig)] OEERBICHOWTHBT S,
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WFge (GREEFE 5 13430035) ) (L 13 4R B ~ Rk 14 4 E R A se B widh & GEsENFsE (B) (1)) WFFER i
HE) BHARICBT DB RO —>Th 5, EFITHE, BHIEWH HIHE L LRSS - Lk,

LA W B THLEE Today)No. 9[https://www. stat. go. jp/info/today/009. html (2018 4E 11 H 1 HEIE) 1,

PPN ST 2018 FERP /N A E] I LR, AN EEERE 1T O BRICH T P EEORA I,
2001 412 4, 143 tF TEAIKD 68. 2% T > 725, 2014 HFI21% 6,346 IF TERAKD 72. 4% ML T\ 5,
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MLTe7r Vo7 xRz, TNICHESS, BRYRXTV AL MNESFE 16 FIRENFERESE —mEE v v
30T, NREREIFFEEEFRNCEZMCDIT o7 MELREE L7 (2017410 A 14 B, RIZERHEKR
) YU AR =V OFEMBERICONTIE, HAESIRBMBEEARNT — 2=V L, Ty TR —1)

—121—



(W72 ) — F] =B L EY R AD S o — L REMH
- BRALSHNFRED S —H A TR A~OY R —

2. DUAR—ILOBFER
2-1. RIFLGRBRERRLEBHALE S RRRE

VU AR VR ENE, 1959 ARICHEE K Y BIGMEAZ IR L, 1963 FFIC~ L— v 7 L LT
MST U7z, FLTI9654E8 H 9 HIC~ L — 3 7S By 22 L ickvBEE SR,
EHfEI~ L —ETH DA, AHEITHEE, HEGE, ZINGETH D,

A% 5,638,676 A (2018 4 6 H oK), EER « KMAEHIL 3,994,283 AT, BALD T1%%
HOTWD, RIEMEITITER 74% ~Lb—FR13% A R %, &> TWn5d,

2017 4= D FE'E GDP ik 1L 3. 62%, 4 H GDP 1% 3, 23918 Kb, — A4 7= 0 D04 H GDP (£$57, 713
Thod (F2-1.),

~ L —ik,

K21 IUAR-ILOBERE

£ % GDP #B GDP | —AHTfY
"E RERE #Ea D% B GDP
=-Rv3 % 10 &KL KR
2008 £ 1.79 192.2 39,722
2009 & A 0.60 192.4 38,577
2010 & 15.24 236.4 46,569
2011 & 6.35 276.0 53,239
2012 & 4.08 290.7 54,717
2013 4 5.11 304.5 56,389
2014 & 3.88 311.6 56,959
2015 & 2.24 304.1 54,940
2016 & 2.40 309.8 55,241
2017 & 3.62 323.9 57,713

HIFF:  IMF “World Economic Outlook Database, April 2017.7

2017 4ED4 H GDP 1T H A D 6. 6%I12 9 X 7223, ASEAN #ENTIE, £~ Rx> 7 13k 155 18
R, ZA 4,552 {8 FVIZHEK 3FEHDORFERL TH DT,

—J7, —AN%7=0 GDP %, $57,713, K[ED$59,532 2D KHETHY, HADS3S, 428 % |
[loTW5, £ —MEH -V OFHFAHENH 12,000 > HR—/L KLU EOFHEIL, HE
AN D 31.9%% 56TV 5HE,

CDOEICT U HR— L, HEFOWME P HEROICATLEWKEICHY, WAEEIC

https://www. jetro. go. jp/world/asia/sg/) (2018 4 8 H) [ > B R — VAL |
https://www. jetro. go. jp/world/asia/sg/ (Ic#&HH H 201846 H 18 H),
6 > U HR—IVHEEJE (Singapore Government Department of Statistics),
https://www. singstat. gov. sg/find-data/search-by—-theme/population/population—and-population-stru
cture/latest—datac (accessed on 2018/10/31).
" The World Bank national accounts data, and OECD National Accounts data files,
https://data. worldbank. org/indicator/NY. GDP. MKTP. CD (updated on 2018/11/14)
8 U HR—IVHEE R, 7Key Household Income Trends, 20177
https://www. singstat. gov. sg/—/media/files/publications/households/pp—s24. pdf.
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ZE LTCBUE - th1F 8

S ala=r—varyboEEDDRE
BETE B O B AT 72 B TR R B
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HEL LT, HE, YUoHR=VICHEE T V7 IR O BRI S 2R E T 5 R XN 8N
THEMICH D (F2-2.),

® The World Bank Group, “Doing Business 2019,”
http://www. doingbusiness. org/content/dam/doingBusiness/media/Annual-Reports/English/DB2019-repo
rt_web—version. pdf (Published on October 31, 2018). 2017 K25 3 AEiHE T 247, 2016 /R Tl 1
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Mother-child and father-child play interactions at 30 and 36 months of age

Hiroko Kasuya (Bunkyo Gakuin University), Kayoko Uemura (Bunkyo Gakuin University), and

Chinatsu Yoshizawa (Joetsu University of Education)

Abstract

This study explored how fathers and mothers in three families talked with their children and how the patterns
of parental engagement and child language use changed across ages and families. Analyses revealed that
both mothers and fathers interacted with their children through pretend play and a within-family difference in
the father’s session was found for teaching and structuring behavior. At Time 2, all parents engaged in the
play very frequently, while frequency of parental teaching behavior decreased. All interactions initiated by
children were rated higher than those initiated by the parents. These findings suggest that children need
parents who can understand what children need as well as encourage them to learn and enjoy themselves in
their play while nurturing the child’s self-initiative through timely and stimulating parental communication

Keywords: parent-child interaction, child language, pretend play, language use

1 Introduction

The first three years of children’s lives are characterized by rapid advances in all areas of
development, including the acquisition of communication and language competence (Hoff, 2009;
Pancsofar & Vermon-Feagans, 2010). Children learn communication and language in their primary
social contexts with caregivers who play an important role in the development of children’s early use
of language (Bruner, 1981; Snow, 1999). Characteristics of adult child-directed language have been
related to children’s later language development (Hart & Risley, 1995; Hoff, 2003; Tomasello, 1992).
For example, research on mother-child interactions clearly illustrates that the type and quality of
mother-child interaction impacts children’s developmental outcomes (Bornstein & Tamis-LeMonda,
1989). These studies have generally focused on mothers since they have been seen as the primary
caregivers in most children’s lives. However, research has recognized that across family SES and
ethnicity, fathers play an important role in the lives of young children (Cabrera, Shannon, & Tamis-
LeMonda, 2007; Duursma, Pan, & Raikes, 2008; Lamb & Tamis-LeMonda, 2004).

Among the few studies in this area, Cabrera et al. (2007) found that the fathers’ education was
positively associated with children’s language at 24 and 36-months of age. Row, Coke, and Pan
(2004) compared fathers’ and mothers’ language input in toy play and book activities in a sample of
rural low-income families with 2-year-old children. They found that mothers and fathers did not
differ on the amount of talk, the diversity of vocabulary or the complexity of language, but fathers
did use more language that presented conversational challenges to their children such as using more
wh-questions. They claimed, however, that there were substantial individual differences in child-
directed speech worthy of further investigation. Also Pancsofar and Vernon-Feagans (2006) found

that fathers’ language input made a significant and unique contribution to their children’s later
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expressive language development. Specifically, fathers who used a larger variety of vocabulary in
their interactions with their children at 24 months had children with better expressive language skills
at 36 months of age. In this study, they analyzed mothers’ and fathers’ language input during picture
book narration that allowed parents to develop their own perspective on the pictures. Mothers may
have used more familiar words with children than fathers did. The qualitative analyses indicated
that during play interactions mothers tended to structure, guide, teach, and engage in empathic
conversations, whereas fathers tended to engage in physical play, behave like age-mates, follow the
child’s lead, and challenge children (John, Halliburton, & Humphrey, 2013).  All in all, however,
these previous studies failed to reveal consistent differences by a variety of measures.

More recently, “mother” or “father” distinctions were not even identified in Melzer and Palermo’s
study (2016). The study investigated the role of pretend play in language development while
children were engaging in pretend play with their parent, and the authors used the term “parent”
throughout their research instead of mother or father. Furthermore, according to the study by Salo,
Rowe, Leech, & Cabrera (2016), fathers used more diverse vocabulary and asked more questions
during book-reading while their mean length of utterance (MLU) was longer during toy play. They
brought up the issue of how different contexts elicit specific qualities of child-directed speech that
may promote language use and development.

Despite methodological and conceptual differences across studies, researchers agree that parental
sensitivity and responsiveness benefit children. In Japan the gender roles and expectations
regarding gender have been relatively fixed and shaped by history and culture. The parental
engagement construct in effect has addressed growing social concerns about whether fathers are doing
enough as parents and how they are participating in activities with their children at home, particularly
in the context of rising rates of maternal employment. As patterns of childcare change, it is
important that research on adult-child interaction be widened to include children’s interaction with
caregivers other than mothers.

During the early childhood years, children’s pretend activities during toy play often involve parents
(Melzer & Palermo, 2016). In order to evaluate play complexity, it may be more important to
investigate who initiates the activity or takes the lead in deciding what will occur during the pretend
play rather than focusing on who is involved in the play.

In the current study, we examined similarities and differences in father-child and mother-child
interactions during toy play and how parental engagement changed across times and how children’s
conversational skills were related to it. This was done to allow comparison with earlier studies of
interactions by fathers and mothers in Western families. In other words, we aimed to describe how
fathers and mothers in three families talked with their children and how the patterns of parental
engagement and child language use changed across ages and families. How best to interact with

children to enhance their language development and pragmatic skills was also discussed.
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2 Method

2.1 Participants and procedures

Three mothers and fathers (IB, NT, and FD families) were videotaped separately at home in dyadic
interaction with their children (a girl in the IB family , boys in the NT and the FD families) at 30
(Time 1) and 36 months (Time 2) of age during toy play and a book-reading session. All mother-
child interactions took place prior to father-child interactions. In a mother’s session, the dyad was
provided with a toy cooking set with stove, pots, and plastic food when the child was 30 months old.
In a father’s session, the dyad was provided with a toy store set with a cash register, food, clothes,
stationery, and money. Different sets of toys were used for maximizing child interest. However,
both sets were selected to be age-appropriate and to offer dyads the opportunity to engage in both
concrete and symbolic forms of play. These toy sets were switched between dyads in each family’s
sessions when the child was 36 months old. In the current study, the observational data during a
book-reading session was not included in the analyses. Each parent was instructed to play only with
the toys provided. After Times 1 and 2, parents were interviewed regarding how their children

played on that day.

2.2 Transcripts and Coding

Videotaped verbal and nonverbal behavior of parents and children, including nodding and gesturing,
was fully transcribed for 15 minutes at each session. The unit of transcription was the utterance,
defined as talk by one speaker bounded either by transition between speakers, by grammatical closure,
and/or by a pause of more than two seconds. A second transcriber verified all the transcripts.
2.2.1 Frequency of utterances and children’s MLU

In order to figure out how much parents and children actually talked verbally and responded non-
verbally, and how often they used onomatopoeia in their conversation, all parents’ and children’s
utterances were coded as three categories such as verbal utterances, onomatopoeia, and non-verbal
action. MLUs in morphemes for child talk were also calculated and used as an indicator of verbal
competency for the children at both ages.
2.2.2Parental behavior coding

Based on the coding system for affective features in parental speech that Tamis-LeMonda, Shannon,
Cabrera, & Lamb (2004) used, five dimensions related to parental behaviors were coded as
EP(Engaging in the Play), PR(Positive Regard), TE (Teaching), ST(Structuring), and

DE(Detachment).
Categories | Descriptions Examples
EP The parent engages in the pretend play with the | “May 1 help you?” “Will you cook for

child, perceives the child’s signals, and | me?”, and “Oh, I can buy something here.”
promptly and appropriately responds to these
signals.

PR The parent demonstrates emotion, respect, and | “You did it!” “Great!” and “It tastes good
admiration for the child, using affective | because you made it.”

expressions and warm comments.
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TE The parent attempts to integrate academic | “What color isit?”, “You can get the money
skills into play and teach how things work. first and put it in the drawer.”, and “You
shouldn’t crack an egg when you make a
boiled egg.”
ST The parent structures and controls the play. “Who will be a customer?”, “Then you can

choose food before cooking.”, and “What
would you like to sell next?”

DE The parent is under-involved and lacks | The parent silently focuses on other objects
awareness, attention, and engagement. or just watch the child’s actions.

2.2.3 Children’s conversation quality rating

The quality of dyadic interactions was globally rated to examine how well children kept a
conversation going. Each observational interval was first coded as CL(Child-Led conversation) and
CR (Child Responsive to conversation) and each interval was further rated on a 3-point scale from
1(low) to 3 (high).

Categories | Descriptions

CL The child leads a conversation by initiating a topic and keeping to the same topic to draw
the parent into conversation.

CR The child is responsive to the parent who leads a conversation.

Rates:

1 Low The conversation includes zero or 1 conversational turn and mostly short utterances such
as yes and no.

2 Middle The conversation includes 2 conversational turns and common words such as names of
objects.

3 High The conversation includes more than 3 turns and longer utterances and extended phrases
of the parent.

2.2.4 Analyses and Reliability

Watching the video as well as the transcripts, we coded the above categories in 15-sec intervals for
a total of 60 intervals (4 intervals/min x 15 min). We used the one/zero coding system for parental
behavior. The coding system is global and its focus is on the overall affective and pragmatic quality
of the interaction. The percentage of time children and parents participated in each of the play
activities during the 15-min interaction was calculated. The inter-rater reliability was found to be
from Cohen’s Kappa k=.50 to .78 for parental behavior categories and k=.61 for children’s pragmatic
coding categories. Disagreements during the reliability testing were discussed among the trained

coder and the primary investigator until a consensus was reached.

3 Results and Discussion

To answer how the parents in three families interacted with their children, we present the results of
parental behavior coded in 15-sec intervals using a one/zero coding system. We compared fathers
and mothers interacting with the same child during toy play and examined how their engagements
changed across times. Then in order to answer how children maintained on-going conversation with

their parent after coding who initiated interactions, the results of children’s pragmatic ability rated
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globally are presented. Finally, to address individual differences both within a family and across
families, we explore patterns of association between mother-child and father-child talk measures such
as amount of verbal utterances, onomatopoeia, non-verbal action as well as the relationship between
children’s MLU and language use. Sample episodes related to these analyses and interviews with
parents are also included to highlight features each family had for further discussion.

3.1 Parental behavior
Parental behavior during toy play when the children were 30 months of age is presented in Table
1-1.
Table 1-1 Parental behavior at 30 months of age

Families EP % PR % TE % ST % DE %

IB Mother 29 048 16 027 36 0.6 30 05 2 0.03
Father 38 0.63 11 0.18 21 035 21 035 17 0.28
NT Mother 31 052 10 0.17 16 027 22 037 13 0.22
Father 27 045 11 0.18 31 052 45 075 4 0.07
FD Mother 36 06 16 027 22 037 33 055 12 02
Father 47 078 11 0.18 33 0.55 37 0.62 6 0.1

IB=IB family, NT=NT family, FD=FD family

As a whole, relatively higher percentages of their behavior were structuring (ST), ranging from
50% to 75% for 4 parents and engaging in the play (EP), ranging from 52% to 78% for 4 parents out
of 6. Both mothers and fathers appeared to interact with their children through the pretend play.
Looking at each family, we can identify parental differences in teaching and structuring behaviors.
For instance, in the IB family the mother used TE (60%) and ST (50%) more frequently than the
father (TE and ST=35% and 35%), while in the NT family this relationship was reversed (27% and
37% for the mother and 52% and 75% for the father). In the FD family, the mother used TE (37%)
and ST (55%) less frequently than the father (TE=55% and ST=62%) but the difference was small.
In other words, compared with the mothers, fathers in the NT and the FD families tried to teach how
to play at the store by asking wh-questions and move their child’s play towards a more structured
activity. Furthermore, fathers in the IB and the FD families engaged in the play interaction by letting
their child navigate, while they followed along more frequently than mothers (EP=63% for IB father,
78% for FD father) (EP=48% for IB mother, 60% for FD mother).

Table 1-2 Parental behavior at 36 months of age

Families EP % PR % TE % ST % DE %

IB  Mother 43 0.72 11 0.18 28 047 29 048 4 0.07
Father 42 07 18 03 19 032 18 03 8 0.13
NT Mother 37 062 1 002 22 037 39 065 7 0.12
Father 30 0.5 9 015 21 035 31 052 9 0.15
FD Mother 32 053 16 027 14 023 22 037 4 0.07
Father 57 095 10 0.17 8 013 19 032 3 0.05

IB=IB family, NT=NT family, FD=FD family
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As seen in Table 1-2, all parents engaged in the play very frequently, ranging from 50% to 95%,
when the children were 36 months old, while frequency of parental teaching behavior decreased for
5 parents. This tendency suggests that the children had grown old enough to know how to use toy
cash register and kitchen utensils and could concentrate on the play alone, allowing their parents not
to interrupt the child’s initiated play and to simply watch their children playing without offering their
assistance.

Contrary to some previous findings that mothers engaged in more positive behavior and made more
frequent attempts to engage children in conversations about feelings (John et al., 2013), our findings
across times with respect to the frequency of PR (ranging from 2% to 27% for mothers and from 15%
to 30% for fathers) show that mothers and fathers demonstrated similar levels of PR or even that the
fathers used it a little more frequently than the mothers. Regarding parental detachment level (DE),
fathers (ranging from 5% to 28%) had a little higher frequency than mothers (ranging from 3% to
22%), but the difference was very small.

All these findings suggest that mothers’ interactions with children were often structured in nature
and fathers’ interactions in this sample had become more “mothering”. To children, the distinction
between “mother” and “father” may not be so important but they could just need parents who can
understand what children need, encourage them to learn and enjoy themselves in their play while
nurturing the child’s self-initiative through timely stimulating parental communication.

3.2 Children’s conversational ability

All children’s conversational quality in 15-sec intervals was rated on a 3-point scale, after coding
who initiated play activities. The results of these measurements are presented in Table 2-1 at Time
1 and Table 2-2 at Time 2.

Table 2-1 Children's pragmatic ability at 30 months of age
Total rates CL CR

2;6 CL % CR % NA % CL CR Mean (SD) Mean (SD)
IBinMot 24 0.4 36 0.6 0 45 48 1.88(0.74) 1.33 (0.53)
IBinFat 14 0.23 43 0.72 0.05 23 69 1.64(0.63) 1.41 (0.26)
NT in Mot 33 0.55 23 0.38 0.07 63 31 1.91(0.63) 1.35(0.57)
NT in Fat 14 0.23 46 0.77 0 25 55 1.79(0.58) 1.20 (0.40)
FDinMot 24 04 34 0.57 0.03 43 45 1.79(0.78) 1.32 (0.53)
FDinFat 7 0.12 52 0.87 0.02 14 72 2.00(0.82) 1.38 (0.63)

e ° B =R~ VS B )

Tabel 2-2 Children's pragmatic ability at 36 months of age
Total rates CL CR

CL % CR % NA % CL CR Mean (SD) Mean (SD)
IBinMot 10 0.17 48 0.8 0.03 18 55 1.80(0.42) 1.15(0.36)
IBinFat 20 0.33 39 0.65 0.02 40 54 2.00(0.46) 1.38 (0.63)
NTinMot 9 0.15 48 0.8 0.05 15 54 1.67(0.50) 1.13(0.33)
NT in Fat 14 0.23 46 0.77 0 24 48 1.71(0.61) 1.04 (0.21)
FDin Mot 28 047 32 0.53 0 60 43 2.14(0.65) 1.34 (0.65)
FDmFat 32 0.53 21 0.35 0.12 68 21 2.13(0.55) 1.00 (0.00)

N O O W= N
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IB=IB family, NT=NT family, FD=FD family Mot=Mother’s session, Fat=Father’s session

Overall, children’s lead conversation (CL, Mean=27.3%) except for the NT family mother’s
session at Timel and the FD family father’s session at Time 2 was less frequent than their responsive
one (CR, Mean=70.8%). It seemed difficult for the children to initiate play activities. All the CL
ratings (ranging from 1.64 to 2.14), however, were higher than that of CR (ranging from 1.00 to 1.41).
The children appeared to feel more comfortable talking about the topic that they initiated or led than
with responding to their parents’ initiation. This tendency was even higher at Time 2 than Time 1.
This conversational ability, however, appeared to relate to their linguistic ability, play context, and

their parental support, which will be discussed in the next section of individual family descriptions.

3.3 Description of parents’ engagements with their child in each family
3.3.1 IB family

Table 3-1 (Utt=Utterances, Onom=Onomatopoeia and sound effects, Act=Action) shows the IB family’s language
measurements at Times 1 and 2. The amount of utterances the child used at Times 1 and 2 were

Table 3-1 Language measures in the IB family ~ almost reversed between the mother’s and father’s

at Times 1 and 2 . sessions. It suggests that the play contexts such as
Time 1 Uttt Onom Act MLU

Child 109 10 64 161(0.79) - o
Mother 267 24 4 interaction since these contexts were changed at two

- playing “kitchen” and playing “shop” affect their

Child 67 5 47 1.72(0.85) time points. This assumption was supported by after-
Father 169 1 8

Time 2 Uttt Onom Act MLU ' ) ) ]
Child 69 0 71 1620081 " that the child couldn’t play well using shopping

session interviews with the parents. The mother said

Mother 218 5 4 . materials at Time 2 because exchanging money was
Child 124 7 50 1.62(0.80)
Father 231 17 3

not a daily event at home. At the beginning of

 playing “kitchen” with her father after the mother’s
session, the child even said loudly that she knew what it was and wanted to cook.

Regarding the child’s MLU, 1.72 (0.85) produced at the father’s session at Time 1 was the highest
of all across times, while the amount of utterances (67) was the least of all. For instance, the child
at 30 months of age provided longer utterances such as, “I (the name of the child) want to do
something with money.”, and “Well, how can I open this drawer?” very clearly and appropriately.

At Time 1, the mother produced the highest amount of utterances (269) of all the parents across
times. She used teaching and structuring behavior more frequently than the fathers (see Tablel-1).
Particularly, she taught the child how to cook (e.g., “In case of making a boiled egg, you shouldn’t
crack the egg and put it in the pan as it is.”). Furthermore, she integrated academic skills into play,
and this is illustrated in the following Episode 1.

Episode 1 (IB family at Time 1)
M: In fact, this (a banana) is hanging in the tree upside down like this.
C: Upside down?
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M: Yes. Upside down.

M: Well, that’s an idea.
C: It goes upwards like this.
M: It goes upwards. That’s right.

C: (Changing the direction of the banana three times) This (the top) goes upwards, doesn’t it?

According to Table 1-1, the father was characterized as a playmate with a relatively higher
frequency of EP (63%) but his use of TE (35%) and ST (35%) were not as frequent as other fathers

(ranging from 51% to 75%). As seen in Table 3-1, at Time 2 the father’s amount of utterances

increased and the amount of onomatopoeia increased noticeably. As seen in Episode 2, he created

sound effects for mechanical sounds such as turning on the stove and turning off the microwave oven

as well as for eating and drinking sounds, all of which were related to playing “kitchen”. The use

of onomatopoeia was more common in mother-child interactions in this sample, but the father also

used onomatopoeia if the play context was applicable.

Episode 2 (IB family at Time 2)

C: “Chean” (Opening the lid of the microwave).
F: “Chean,” yes, it got warm.

C: I can peel a banana for you.
F: Thanks.

C: (Imitating eating a banana)

C: (Looking at the father) It’s good, isn’t it?

F: (Imitating touching a panel on the microwave) Well, then “chi chi chi chi, pip pip pip.”

C: (Whispering a sound indicating peeling a banana) Yoisho, yoisho, yoisho.
F: (Imitating the sound of peeling a banana) Beloooong, beloooong!

F: I’m eating a banana too. Am am am am (a sound effect indicating eating).

3.3.2 NT family

Table 3-2 presents the NT family’s language measurements at Times 1 and 2.  Like the IB family,

Table 3-2 Language measures in the NT family
at Times 1 and 2

Time 1 Utt Onom Act MLU
Child 127 15 31 1.68(1.01)
Mother 181 20 6

Child 85 2 102 1.46(0.81)
Father 260 7 8

Time 2 Utt Onom Act MLU
Child 68 1 50 1.38(0.65)
Mother 177 1 4

Child 96 1 39 155(0.74)
Father 230 7 2

the child produced more utterances at the mother’s
session at Time 1 and vice versa at Time 2. The
child seemed to concentrate on how the cash register

worked at Time 1 rather than playing with it, so he

' responded to his father by non-verbal action (102),
- which was the highest of all the sessions. For

instance, the child nodded, looked at the parent
(gazing), and did what he was told to do, as seen in
Episode 3 below. We can see what the child’s

intention is in this interaction and how the child

makes himself available for interaction through gaze and gesture.

Episode 3 (NT family at Time 1)

F: Well, (the child’s name), (the child’s name), (the child’s name).
C: (Looking at F and looking back at the cash register)
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F: Give me the milk.

C: (Holding a bottle of milk) Yes.

F: Try to scan this milk. (Pointing at the register)

C: (Pushing the area where F had pointed)

F: Milk, you have milk. If you scan this, it tells you how much it is. (Pointing at the milk C is
holding)

C: (Scanning the milk while the register makes the sound of the price being added)
F: It says milk is 500 yen.

C: (Nodding)

F: Well then, here is 500 yen.  Yes, 500 yen for you. (Handing the money to C)
C: Alot.

F: That’s right, a lot.

In the mother’s session, the child often imitated what the mother said. He was able to repeat a
rather long utterance like “You can microwave this and if you do, it will be warmed up.” Also the
child even imitated not only the mother’s immediate words but also a word uttered a few turns earlier
like “pretty spoon” in Episode 4. The child even expanded to a fuller form such as “Here is a pretty

spoon.”
Episode 4 (NT family at Time 1)
M: There are forks and spoons in here (taking a fork out of the box and putting it on the table).
C: (Looking at the box)
M: It’s small and pretty.
C: Yeah (Looking into the box).
M: Is there a knife as well? (Taking a spoon out of the box instead and putting it on the table)
C: A spoon.
M: Here is a spoon.
C: Here is a spoon?
C: Here is a pretty spoon.
M: Right, it’s pretty and tiny.
C: Tiny.

At Time 2, during mother-child interaction in the context of playing “shop,” the child also played
with the register without many verbal utterances. The mother told us in the interview that the child
confessed that he really liked playing “shop” and continued to play it, not changing to playing
“kitchen” in the father’s session. He seemed to try to play patiently with the toy he didn’t like. The
context of the play worked differently from family to family. It is salient to note that how children
like to play with parents is not necessarily the same as how they like to play alone or how much they

are interested in the play itself.

3.3.3 FD family

According to Table 3-3, the child talked to both parents almost equally at Time 1 (108 and 118 for
mother and father respectively). Although the amount of utterances the child produced (118) at the
father’s session was the highest of all children, the MLU was the lowest, 1.27 (0.55).  His utterances

were mostly one-word utterances but he seemed to be responsive to every parental utterance to keep
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the conversation going (CR=87% but pragmatic ability is the highest, 2.0, see Table 2-1), while both
parents engaged in the play relatively frequently (60% and 78% from Table 1-1).

Table 3-3 Language measures in the FD family Furthermore parents did not seem to care about

at Times 1 and 2 the proper way for buying and selling as long

Time 1 Utt Onom  Act MLU as the child tried to do whatever he wanted to

Child 108 22 (7sing) 32 1.50(0.67)
Mother 166 26 (7sing) 3

do. Episode 5 illustrates such interactions.

Child 118 2 49  1.27(0.55) The child had his own thinking process
Father 246 5 3 regarding buying something which happened to
Time 2 Utt Onom Act MLU

Child 149 16 10 1.67(0.87) be focused on the money.

Mother 183 4 4

Child 151 24 15  1.74(0.82)

Father 221 18 2

Episode 5 (FD family at Time 1)

F: Hello, may I help you?

C: I’ll buy something.

F: Yes, please.

C: Well, ah ah.

F: What do you want today?

C: Well, xxx (unintelligible).

F: What?

C: Card (?)

F: What do want to buy?

C: Ahh, bear. (Looking at the toy coin)
F: Bear?

C:Yeah.

F: Ohh, where is the bear?

C: Rabbit. (Looking at the coin again)

F: Rabbit as well?

C: Yes, a rabbit.

F: Oh, a bear and a rabbit on this. (Pointing at the coin where a bear and a rabbit were depicted)
C: Money. (Coming close to the register)
F: So you want money, OK.

The mother also tended to scaffold the child’s learning through engaging in empathic conversation
by singing “Very hungry Caterpillar”. The child started singing about some kinds of fruit which
were some of the “kitchen” materials, followed by the mother singing along as shown in Episode 6.

Episode 6 (FD family at Time 1)

C: (Singing) Tuesday. (Looking at the mother, holding an apple)

M: (Singing) Then on Monday, he has an apple.

C: (Singing) Lunlunlun

M: (Singing) Even so, (the name of the child) is still hungry (patting the child’s belly).
M: (Singing) On Tuesday on Tuesday... (Showing a pear to the child)

C: (Pretending to eat the pear)

M: (Singing) He ate the pear. (Putting a pear in front of the child)

C: (Pointing at the pear)
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M: Are you ready (to sing)?

C: (Singing) Even so...

M and C: (Singing) He is still hungry.
C: (Singing) Lunlunlunlun.

At Time 2, the amount of the child’s utterances increased at both sessions (149 at the mother’s and
151 at the father’s sessions). It suggests that the play contexts didn’t affect their interaction for the
FD family. The father said in the interview that he tried to behave like his child during play

interaction, so he wanted to follow the lead of whatever the child said, as seen in Episode 7.

Episode 7 (FD family at Time 2)

F: (Pointing at the microwave) Oh, is this the one you can put something in?
C: No, it isn’t.

F: That’s right, it isn’t, is it?

C: Well, it is the one I can put this in. (Trying to put chocolate in it). I wonder?
F:Ah, is it?

C: Yes, it is.

F: You’re right.

F: What’s that?

C: Chocolate.

F: Isee, it’s chocolate, isn’t it?

C: Didn’t you know that?

F: No, I didn’t because I’m so naive!

According to Table 2-2, the child lead conversation in the father’s session (32) was more frequent
than the child’s responsive conversation (21). This was the only case observed during Time 2.
Also the child kept the conversation going longer (Means=2.14 and 2.13 at each session, which were
the two highest rates). Compared with the other two children, the child in the FD family used verbal
responses more frequently than non-verbal action (see Table 3-3). The development of his linguistic

ability was also proved by the highest MLUs for both sessions at Time 2.

4 Conclusion

Mother-child interactions tended to be characterized by taking the child’s perspective and promptly
responding and engaging in affective conversation across families. In the previous studies, we
found mothers tend to meet their children’s exploration needs by structuring the child’s play, whereas
fathers may meet them by challenging the child (John et.al., 2013). However, in our case studies, a
within-family difference in the father’s session was found for structuring. Father-child interaction
patterns reflected child-led interactions, scaffolding the child’s learning through teaching as well as
scaffolding learning through responsive interactions. FEach family had its unique patterns of

interactions. The fact that similarities outnumbered differences in how fathers and mothers talked

—139—



Mother—-child and father—-child play interactions at 30 and 36 months of age

to their children may reflect the changing role of the father recently. If this is true, “fathering” which
is similar to “mothering” may simply be referred to as “parenting” without necessitating the use of
gender designations.

However, even so, the fathers tended to try to tell their children about the rules and procedures such
as how to pay at a store, whereas no mothers cared about this type of social behavior if children were
having fun engaging in the play. More importantly, the issue of play context was raised to be
explored further. All interactions initiated by children were rated higher than those initiated by the
parents. Except for one family, we found there was no developmental difference between two time
points regarding children’s language ability (including pragmatic skills) but parental behavior became
less controlling at 36 months of age. Obviously we need a larger sample to verify these tendencies
to give us some understanding about how best to interact with children to enhance their language
development and pragmatic skills. Longitudinal studies following the same children (and parents)
over time may also help examine the links among child-parent interactions and children’s

developmental outcomes.
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IREFHEFOFE
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Tablel ®AEMMUEEBRFHHT (ERFiE PromaxElER) & FigfE

FIRF FIEF B

BUOEYEFEER (a=.91)

- NCH B SRR AMIT L D s .812 -. 059 2.82(0.84)
MNOEELTHRICTERONS, — AN . 186 - 006 2.90(0.86)
fl NI 18 53 O 3 BRI A H 54172 < 720 . 182 -.034 2.81(0.87)
FENE—FEL D= ANDER, IfE R EFHICELDD 179 .026 2.88(0.86)
NZREfE > TENLD O T— AR 171 -.014 2.92(0.88)
A e —HE LD — ANDTR, LB Y Ty ATED . 152 . 037 2.89(0.85)
BB ZLE->TET, e —HICTB Lz ST bzan 709 -.185 2.57(0.92)
HENE —FER D — NCIRITT 2R EE LW . 621 -.172 2.43(0.94)
JHFONDT=DI, BADAEZHORD WD L &iH D 2 Lid7an .576 . 236 2.77(0.83)
H 4y A3 P & iﬁﬂli@fﬂ_t RO E, NTHEDEDMEITRN . 561 .012 2.47(0.84)
ﬁ@h"?ﬁ%ﬁfé DX, FEHOANDOFAETIZRL ., RBEFDZ 277 541 . 287 2.90(0.82)
ANZBIbND tﬁu\ﬁ%ré@té 470 . 051 2.55(0.89)
&kFER (a=.83)

FENEZZ DN HAEEZ D OREETE -. 006 . 838 2.65(0.82)
— NTHAED L0 ZADTFHDHEN -.070 . 833 2.74(0.84)
R FE4ERE 1 I
if 184

FHIRFICHATAMEOEWEEZ LS & “— AN THMBIZHE TR L 0 52872
NCEB L CHHBICTERZWDD S — AR “fAICHD @amﬁ@%mgmt<@
Wl RO E DT RV F— L0 D FIROMEARE IR Z B IS il on s v
IFEMAER I IZ KL D®INA TONED ] T, IR T A T RBIEEZEY 280D TBO
LD SFERM s Lic, BURTFIX., FENEZXABEWVWRDBLAEZLONEET —
ANTHEEZLID ZADHERLRY LW ARFT, MFITEFEL TAEELZ L 2ERT 5
RETHLZ D HKFEN) bt L, BEEZRELZEZA. TBOEDEF
,Drnm La=.91 MEGFEEM 1Ta=.83 L+oRfiThoTc, ZTNHDRTFEREKT S
%E@ﬁ@ﬁ%?@ﬁﬁﬁ,&LtoTuRWﬁ,%w&ﬁékfkokwéiumj
2.74(0.62) MEAFEM] 2.70(0.77) TH Y, MO H D REEITHT2L A [BOED &
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28%0WDF%1um®<m50p<mn> Ll TBOED S FEM) IAETEHRLS., B
FEHURDOER I L OB FEITIAE TR o7,
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SR T v 7D A 1K) %17 > 1= (Table2),
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D F - 14%%%  JARIHE28* ¥ NEETH Y . YV — T ¥ /L AT )L LRSI A E Tide
STz, FOEORE ENG, MEHENEEICEELRERNTHL—FH, B0 eRnbh, ([
UMM E OB THHEOTRIZADOEBR TH-T-, /-, WA B TH HMhE ~0
BRI LIV’ B b IEOBHRTE 5 7=,

ABVEY TFEMEREFEEAREDHEAEHLEIZLETBE~DELDEL
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Tabled ZREEMIEHORFHHT (ERFiX - Promax EExR) & Fi{E

1EH FIRF FIRF FiylE
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272 5 N IR MY |G 2 22 1 < 763 -037 2.01(0.89)
,\@#6®ﬁ£ﬁuﬁ%ﬁﬁbTW\ 756 077  2.28(0.88)
RAZNZBINT HIFIIFHE VBRIV TV D 754 -030 2.09(0.91)
FIMELVEMELOEEDO SR EDTHD 746 -031 2.05(0.86)
ARV (ZVASR-FERRE) 1T, B @I LEZw 730 -049 2.31(0.95)
FERAPNELHGNBEAT S 604 051 2.18(0.90)
B L & EIIREELHIFICAN TN D 561 144 2.42(0.95)
EmoibtEtt (a=.81)
EMECNTe 2 & N TH D -.037 745  2.75(0.92)
BE, BAELIVLEBLETLILORH S -.051 740  2.65(0.96)
BEZETDRMNN -.102 662 2.49(0.96)
EFITFEE L THOVWIREIZZR - 72 53X 106 621 252(0.91)
BSR4 L) N IR Lz < e 138 609 2.63(0.89)

EEEEEELES I I
I 152
BRI ISR EBE NSO F I BMEOREGI KO BITEIET DT K

(272 2 NITITFEMRAIC i%%%%<’ﬁ£ nﬁ%%bé:&«@%@%%&%%ﬁﬁa
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BABNHEB CTHL Z L ERTHNETH D Z LD [BERROMMmIE] Ems Lz, 20,
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ZDELLRRNDREDNDBBEATEZFEOIT TND EEZBND, affEITENE
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Gﬁﬁﬁﬁwﬁmilwmd
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DIRZNZD7e Y | AKGFERNBEZEA~OELOE SITORND Z LB BN o Tz,
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PR A~OEENRD b, BEIZIEZTE L2 5,

Z TR, 2 AR OB MMBRENRD 50, 2 aHEETHI1Ti%, &
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DTIE72WhEEBZ NS,
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EBSBE DR T3 ER O BTN D,
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KFR 72 CEC 238D B 721 A, HDL 23 Bl IZFE L 722 Wil apoA-I (HDL @E?TT? RT)
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RIE ST,

BDP (21X CEC HIE kL L TRHETARERIEH L 00, - OME S 2B ET 5 &AM 050
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ARFEALIE 23 & 2 o RAHFARE~= L AT 0 — ) )L 2t 3~ 5 ) & 2 R DR E Y AR 237 (low-density
lipoprotein; LDL) &, B8{bA ML A& % Lk LDL & 705, v 7 v 77— Z Ok LDL
ZEA LN E 220 | AN FICEET 2 2 & ClIRBIIRIELEN S SR SNb B2 5
NTW5b, —J7, HDL 1%, PuUiRBIARE(CREA A3 2 VR X 37 ThH Y | siREIREE L o
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ETco L2L72A 6, HDL-C 1347 L b0 MERE (CVD) FIEY A 7 2 L TV & O
HeIhTWnWsd (1), ZOJRKEE LT, HDL X% DOFARKIZIS T heterogeneous 72hi {727 7 &
DEAGTHLZ ENFEToND, Y77 7 AX 0 HuliREIRE(LERRICZEZR S D EEZ D NTE
0. FRICHWIRENREELE CHEAINDIBETH L I o n Lt X ¥ —BIC L 2B Lg% 7=
HDL <O RENIRAE L B RO L TR 2 R B v A7 A 2 L 0 Efifi & iu7-= HDL, IR EDREEAL,
JiE & 7 CATSEIER CTH 0 0RR T 5 2 & & 2 \VHERF CHIINT 2 FELiEA HDL 72 & o Effi HDL (i
# @O HDL £ 0 FUslR IR LASREME F L T D Z ERdE SN TWD (2-4), U EDOZ Lk,
HDL-C &} C HDL OREREZ D H O DORE DG HIL TN D,

HDL OEFOHUHPIRENRIELEERED O & DIZ, CEC 2331 b s, SRR LT 2 L 2T 1
—VEREICE Y IAA T~ 7 v 7 7 — 2 Qaikfia) NERE LRIETH 5203, HDL (37aiR M)
DL AT —/ VAT g~ LA TRET 5 2 & TEEEROHE M S LT\ b, HDL 23
SRS a L AT —/LOE% CEC & L THIEL TW5A, HDL i%, ATP 54 % & » ~ (ATP-binding
cassette; ABC) Bt AD—>ToH % ABCGI I L UF scavenger receptor type BI 241 L C, £ 7= HDL @
FHERER Y 7 THDHT R IURZ 737 A-l (apolipoproteinA-I; apoA-1) % ABCA1 Z 4 L C5l
TEEITH (5),

Rohatgi © OHfETiL HDL @ CEC 7% HDL-C & (3N L7 CVD DY A7 7 7 72—l b Z &
NHE SN (6), LLRRL, ZOWEIIEH Sv7c HDL O3B EICEm ORI H 5,
HONER Lo, 1EROBEETIZ/ZR <, PEGIZL Y 7RI KX 37 B (apolipoprotein B;
apoB) &V RHF X7 kBt SE, HDL 25 A72 BDP 20842 L W ok Th 5, HEko
I DB PR T Bl T @R 5L TH S, BDP 21X HDL 721 T2 <, 77 2
/a7 ) i P URE R PUSNDIMIES X DIFEAENEGENT WD, LTER-T, #
NEIZ L D HDL &3R5 EEZ BT A AHEMENE 2 b b, EERICTHK A~ OITHZEIZE N T
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@D CECIZHDL £V HEETHD Z LB BT/ > 7= (unpublished) ,
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Tbb, v/ a7y —UNE b ST HERESEMAC F L —P— & LTI 2 L AT 1
— VAR IAFEECHERMEZER L, £ JICHENS L LTl EIC L > THRfL 72 HDL %
WIMLTA vFaXx—a L TWD, HDL ~&5[&Hnia b X7 — L &%HlE LT CEC
IG5, — KBNS ZOHIEICIE S B 2B 5130, HiEOE, B, B E VLT
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RABREN NS IAD TN D, B EICR D> TERIR L2 & 910, L0 62 rbEIERS S
EH TS, Fio, BUEME CIE R {8tWE TR Lo a L AT v —/L & Wiz CEC JIE
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A QAYAY Rl

L7273 > CAHFSETIL, HDL & BDP ikl & L CHW/=FED CEC fE% i L. BDP @ CEC
EREE LTCORMEZAONCT S 2 AR E Lin, AT, BRERSER RZEOZE S L
— 7 HFHLE LR L-EEMEICRbDA I L 27 a— /L R —% F W\ CERR CHIE fRE7e
CEC ik & fer 325 2 L2 HEET,
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[k s k]
JiiIR7 T LN
MAERRARIXFEE 05 b s ARz iz GRRER R R FE R R A L B S AGRE A&
M2015-546) .

BDP DE|IY

BDP D[al 1T Rohatgi & D L& 5EI2iT 72 (6), MAEZ 1 mol/L CaCly, & 40:1 DE|ETNA, A~
Fa_X—hL72% (1h, =iE) . =0 (3,000 rpm, 10 min, 4 °C) L _EiF A UL L 72, [ L 72 BB 20%PEG
iR (20% PEG in 200 mM glycine buffer; pH 7.4) % 100:40 OFIE T Z A »F 2X— & (20 min, =
i) . FFONEL (10,000 rpm, 30 min, 4 °C) L EyEZ B L, PD MiniTrap G-25 (GE Healthcare) % T
PBS Cii¥i L BDP & L7z,

HDL i3 X U LDL D [E]IY

Havel D HEEBEIATo72 (1), BBV U LEZHWTHELZFM L, MiE25 LDL (1.006 < d
<1.063 g/mL) %, Ifi#EH>5 HDL (1.063<d<1.210g/mL) BLOU R ¥ 37 &Sy (lipo free,
d>1210g/mL) #[EUX L7z, 53BE%. PBSIZ XL 2BHT% 4 COSEM T T 24 KE{T o 721%, 4 CTHRAF
L7,

apoA-I ¥ & 7 & F /14t LDL D{ERL

HDL % /) —)b « =—7 JWEHHK (3:2) THER., 7 Vi a~ 27 F 7 ¢ —i% (Sephacryl S-
200-HR, 6.8 mol/L Urea, 20 mmol/L Tris-HCIl, pH 7.4) (2 & ¥ apoA-l1 ZfE8 L7-, K% apoA-I I% PBS Ti&z
Mrtt, BEHE TIE—20CHR_AfF & L7z, LDL iX Andersen & D FEIZEES & 7 F ALMEE 21T EIERIC
B4R, EHE TIL—80CHRIEE Lz (8),

& Ny BRIKE
SDS-PAGE (12.5%A Y 7 27 VL7 I K7 0) IZ Tt CBB Y4t % 7213 Western Blot (WB) {5£%1T
o7z WBIETIE, PVDF JRIZ X /37 R, S%AFLAINIWKTTuy 7L, — Rk, —
WHURZ BOL S/ T2, —IRPURIZPFHLE | apoA-1 AR U 7 o —F LK (Academy Bio-medical Company)
% IRPUAIE POD £E5% 7 Y FHiv ¥ IgG ik (Academy Bio-medical Company) Z {1 L | #Hi1Z DAB
(3,3-VT7 I/ RUF VL - 4HCD) BRUH0, 2 W TiT o7z,

AlfEEEE=
SV BEERYE B 1 s R Sk o BB kK (THP-1) (ATCC) % 10% 7 PRI Y%, 100 units/mL <=3~
U100 ug/mL A L7 h~A 22 OV 1%NZET 2 FRTAIR % & e RPMI-1640 55412 v C 37°C,

5% COy DS T CTHE LT,

B#MiaZ fv iz CEC JilE

Yano 5D ik (9) #&#|2{T-> 7=, 100ng/mL ® phorbol 12-myristate 13-acetate % /Il .72 0.2% 7 > IfiL
157 /L7 2 (bovine serum albumin; BSA) % & T RPMI-1640 £5H#1% V>, 5.0x10° fEl/mL CTHEFE L 7=
THP-1 #ifa% 2 AIERE L~ v 7 7y —U~ b8 a1 T -7, iV T 50 pg/mL O 7 & F /11K LDL
K ON1.0 pCi/mL @ *H Z# 2 L AT v — /L &2z 72 0.2%BSA % &1 RPMI-1640 551 C 24 FERRGE L,
JIRILEAT o 72, BalFt:. 0.2%BSA IR RPMI-1640 £5H#1°C 18 R[] O EM{LABE 24T\, FFEa L AT
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0— VT I T — G HT 4 A 2= a v Lis, MIlENAAO CH 2L AT e — L0k
SHEMEZ IR v F L— 3 > 7 > 2 —THIE L, disintegration per minute (DPM) % % L 721, CEC
(%) U TFOFAEKXL RO

T T E— 2 I I 1T B RE
B> DPM = a, filaNo DPM = b
Tl T H — DIFPEDSF G I I F 1T S HE
e o> DPM = ¢, #ilaNd DPM = d

CEC (%) =(-%- — =) X 100
c+d

a+b

BT 727 F—IC L 2EBRMIAE AV e CEC DM

HDL, BDP, lipo free, & MiE7 /L7 X > (human serum albumin; HSA) #=2 L A7 a0 —/L7 7 &~
X —&E LT, ZNEID CEC b L7z, HDL, BDP, 5 X O lipo free 1%, 77BE% D& B OR &% T
DMBEDKBIHHIE L, M L~V TEHUZ 2% 3 £ 5 & 9 I L 72, HSA I3RS IREE DS 0.4, 0.8,
1.2 mg/mL (2725 X 912 PBS THMR L CHRIM LT,

F7o, WK EEAELIRE ORI ABCA1 DOFEBLARIEET 2 liver X receptor (LXR) agonist Z ¥ L T
CEC Z#I7E L, LXR agonist IRAND B & FH~7=,

wLat
LXR agonist ¥RINDH# A& Te CEC DT Paired t-test Z AV 7=, HSA @ CEC D&KL
Repeated Measures ANOVA 35 J2 OY Bonferroni correction VWV THGFF L, p<0.05 Z#HE L L7,

RPN
CEC IFEZ81F 5 PEG WRDOEE
WD, BDP IZE EN TV D PEG (IR 2.86%) 7% CEC I KIF T 2% /it L7-, LXR agonist
(NTBWTH RO PBS IRINITIE 3.3£0.3%., PEG #MICI 3.0£0.1%. LXRagomst (DIZBWTIL PBS &
INTIX 2.6%£0.5%, PEG IRINTIX 1.820.5%TdH v . PEG @ CEC ~DBHIIFEH Hivieir -7 (Fig.1),
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HDL & BDP @ CEC O Lk

HDL & BDP @ CEC %ZLb#E L7= & 2 A, LXR agonist (-) CTld, AERZETHD SN0y > 7278 HDL |2
% L BDP 75 mfE {7 % 7% L 7= (Fig.2) , —J7. LXR agonist (+) ClZ BDP A B @ EZ 1~ L72 (p<0.01),
Flo, ENEhOaLATa— T 77 % —|Z2\T LXR agonist DUHINZ L5 CEC OEAbEH 5
&, HDL TIHAERZITR LN - 7228, BDP TIEHRMTREHEMLEZ (p<0.05),

HDL (Z lipo free Z{&f1 L, PHe = BDP & [A Upkior & L7zt 7 /v CEC & BDP Oz il T 5
& . LXRagonist ORMOFEEICEADL BT, AEREIA OGN o7, Fio, iz OETHEEL 7= lipo
free DA TIL 3.6% D5 &P &HhEAA L. LXR agonist U THE RN R S57= (p <0.05) (Fig2),

lipo free D & > 737 #H [k

lipo free & HSA (22U T, SDS-PAGE %, CBB Y4 %179 & lipo free FIZFRD HALH I b TR < Yefh
STy ROMLEDN HSA DN RE—E L, lipo free DEE X X7 X7 /07 I (66.5kDa) Th
L2 BB o7 (Figl),
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T TV B, Spedh, “pe

lipo
NTFE plasma g.. HSA
(kDa)
2293 —

136.4—
94.6—

7153

45.1—

32.2—

26.8—

Fig.3 #8im.03E Tor B L7 lipo free 43 E o #
NPAT/S 117

SDS-PAGE (125%HF YV 77 U7 I F&FN) T,
CBB fedCcH "7k LE, REEIE 20 pe
protein/lane & L7z,

HSA @ CEC
lipo free D REBMNT NV T I THDHZ ENHLMNI /o727, 3 EED HSA &R (0.4, 0.8, 1.2
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mg/mL) @ CEC % t#g L7z, &2 TOPREIZIH T LXR agonist (-) & kbl LT LXR agonist (+) C HSA @
CEC EfEfHim Z R LT (FE#%7 L), $£7-. CEC 1T HSA DOEEEFANCAZIHM LT (Fig4),
S0

@

4 b 0

s

g =

lipo free H D iERE apoA-1 DR H

A L5 TR L7z lipo free € 40E741 0.2, 0.5, 1.0, 2.0, 3.0, 4.0 ugprotein/ lane M & T SDS-PAGE
(S THYBEL . WBIEIC LY apoA-l DR AAT o 72, ZOREE, 1.0pg LD & L3y i Liz L —v
2B\ T apoA-1 D3> R3fERR S iz (Fig.s),

G CECIX 1 B H OO EE (d=1.063 g/mL) TapoB &A Y ARY /3703, 2 [FH OO
B (d=1210g/mL) TLE® HDL, FE lipo free NG 55D, —F., LEIETIX apoB H U AR Z >
XTI RS B4 BDP & LCEIULL HDL OfRAH & LTWwWb 2, B L BDP X HDL & lipo
free NEENTND LN T EIZRDTD, HIRDZ L72H 6 HDL & BDP X023 #7325, T bl
ORI DY 7D CEC ZHliE LIz & Z A, SEATHIZERER. BDP O EELA R~ L1z, 4RO
IZL V., PEG BHITIXZEMEHLL LD CEC IF58® Hiv7enr-7-Z & (Fig.1) . HDL IZ lipo free % ¥/ L
727 ® CECIZBDP EHEB LIETH 722 &5 (Fig2). DD HEIZ LD CEC DZEDJFEIA
IZ. BDPIZE £415 HDL LIS DSy, T72005 lipo free FIUZH 5 2 & HHERI S 47z,
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SDS-PAGE % CBB Y DOFEF LV | lipo free DFEEX X T[XT N T I ThHDH I ERfER I N
(Fig.3), L7235 T, HSA Z M\ T, lipo free D EERL > T D7 /L7 I D CEC ZHliE L7z, AW

ZEDSEMET T CEC RIERCHEHICE END 7L T7 I 3w HEMEOLEENLHE L TBRBLZE
0.70~1.00 mg/mL (272 %, L7235 T, 0~1.2 mg/mL @ 4 BPEDIEIED HSA - & 25, K
1FHIZ CEC 23N L, HSA X CEC > Z &2VRS 7z, —F ., BDP % LXR agonist IRINC K- T
CEC 23N L7223, HSA @ LXR agonist iSINZ L DINT 2 L g L T/hE o7, LTen-> T,
BDP @ CEC BWEMETH DL ERIZT VT I UMb E L HNS (Fig4), LXR agonist £ ABCA1 DF
AT 21EH2H Y. ABCAl (X HDL XY & apoA-1 a2 L A7 n—/Lg| X CBE L T\Wb b
T UAR—H—=ThHD, = I T, lipofree 7D apoA-1 DIFEEMER LT & T A, EERIZZEDFENR
b (Fig.5),

PLEDFER LV | lipo free & HDL THERK STV % BDP [, HDL & 134k N K& < B2 | CEC
BEHETHTINT I R apoA-1 DIFFEIZ L > THDL £V b CEC AE< o TnWbEEZLND,
>F Y HDL @ CEC & LT BDP Z HWTHIET 5354 HDL OA0D CEC ZHE L TWAH EIFE X T,
Z DRI LT IZEE T D LER D D,

AL TZ ZETHWTE 7 CEC JIEEFBITEERICHNOGNTWA HFIETIES 503, HEMaks
FOCH E# o L AT e — 20TV D 2 & LERBIS CORMMICHE S 72V, £ 2 THoa 1355
faizfkbsar2re—)L KF—& LT, FL—V—L L THEMERILATe— L EZRVIAEET
ILG Ofifi i 275 %5 L | Bioscience Reports 56 Tt A L7z (10), 51 & H& Wi (HIERER]) . HIE 7T HE72 HDL-
C IRFEEDHIPHIS LTWVILG O lot 12 X 2 BOEIZEB W TZEOMRIL CEC JIEDEEIZH Rt T b b
DTHoT,

ILG IERERIEITR D DREEE LTHEHTH D AR T 5728, Hix 72 HDL-C BE O Mg 5
55 7- apoB-depleted serum # 2 L AT 0 —/LT7 77 H —L Lilith T CEC 2 IE L& 2 A, 55
7= CECEIZr=0932 LIHEFICELSHMBE L Z 05, ILG ITHERIEICB T 2 EEMICftb s a L
ATFa—)L RF—L L THEHATOHL Z LB LTS (10),

BAYE &7z ILG IEIFERIR T CEC FHlC+aAHTho7on, —FH T, HERS L LoD BDP I
HDL OA72 b FMEH Ry SHEIZ L A EENREZEZ H5ND 2 EnD, HDL OEREZT DO L O & KT %
AVAT =T 7T H— L IWE T E RV, AU TIIERRERIIZ ILG T K 5 BEIR T OR-N 2 SEH
(2, RERIBICHB W CHLEE S R 7 BESCT OMAA CEC ICRIFTEELMBTDL I &L Lz, BKH
IZIX ILG HEIZEI1T % BDP O IHARRJRHEZ fENT T 2 BN B D03, AR E S HMEKIEIZIIT S BDP O
FetEfdR 1T ILG IEDO A AMEDMESLIZ M & B 2 T, B2 1T, ILG IZ ABCAL 2 EDa L AT m—/Lg| &
KERNTUVAR—F—5HF I b, Basilia b i UE A O Z > R 7 MO E 21T
SWATREME S Z 2 b, AIFZRIC L > TH LT - 7= BDP @ CEC & HDL @ CEC OZHEAN | i
RIZHEIT D CVD RBIEY X7 Pl ZB X LRICEEL RIFTREOLDTHLINE I Nednh, 5%0
IR & - CHERR B CRIE AT RE72 CEC JIEIE DN L OEOBEMMAZ B L TV E -,

[Cik]
1) Ridker PM, Genest J, Boekhldt Sm, et al. HDL cholesterol and residual risk of first cardiovascular events after
treatment with potent statin therapy: an analysis from the JUPITER trial. Lancet. 2010; 376: 333-339.
2) Kameda T, Ohkawa R, Yano K, et al. Effects of myeloperoxidase-induced oxidation on anti-atherogenic
functions of high-density lipoprotein. J Lipids. 2015; 2015: 592594.
3) Miyazaki A, Sagae N, Usami Y, et al. N-homocysteinylation of apolipoprotein A-I impairs the protein’s
antioxidant ability but not its cholesterol efflux capacity. Biol Chem. 2014; 395: 641-648.

—182—



4)

5)

6)

7)

8)

9)

10)

Nobecourt E, Tabet F, Lambert G, et al. Nonenzymatic glycation impairs the anti-inflammatory properties of
apolipoprotein A-I. Arterioscler Thromb Vasc Biol. 2010; 30: 766—772.

Yvan-Charvet L, Wang N, Tall AR. Role of HDL, ABCA1, and ABCG1 transporters in cholesterol efflux and
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R e

~ 7174 FRVFIFEEHE RIS Pseudomonas aeruginosa
ICB 1T B HREA T DLH)

PRIEE SRR TERE, PRIE B R~ il R R 2
HMEE, BEHAET

~7u 74 FREEHABRRAKRGEEORA L% ix,. DPBICREX XN D P aeruginosa 1E1E T X0l
AGED T2 H L HFE LT, & 250, HHKGRICET ZIMIHERPERP O~ v 74 FRIIESE
DI KIRE X P aeruginosa O ix/NEE FHIEERE (minimum inhibitory concentration; MIC) % F[a] 3 7=
W, P aeruginosa X T 25 IE el hvweE2ILbNTnwSE, 22T, v/ ur74FFR¥ED P
aeruginosa 1Z X 218 T SOERGYE I 3 2 A ahtE o LR E 3, AEARELL FElo i 2> 5 85T &
. WHNC L CTld, 9% T P aeruginosa DEHRIELCAA & 7 4 Vv LB O 7: £ 233G ST
Wb, L2L, ZhboWBiR, wIihdb~2rv 74 FRVIFEERREFZED P aeruginosa \o~ 7 1 7 4
FRBURE S & FIRFE (24~ 72 FiEEFR 2 72 b D CTH Y v/ m 7 4 FRVIBEEO R G030 Th
L) LT LOBMICIEEAL Tk, Z 2 TAIE T P aeruginosa Z{IXHED~ 7 1
7 A FRIEEZ AR T, 2 FRMAEE L, BrsoliEo~2 v 7 4 FRITEIERVIREFK
ZER L C~72u 4 FRVEZEO R P aeruginosa O /NEE FHIEEEMIC), HEFHHE
Motility. Abaizk DAL A549 Mot 3 2 MilafSEhICc & D X 5 % 5 2 5 2100w TGt
L7,

Z DfESL, Motility @ 5 b swarming & twitching motiliity. El{A# 3 (Total protease, Elastase.
Pyocyanin) DA ld~ 27 v 7 4 FOBRFEIC X 0 if X v, 2 oREIFBEZ AR ORI X > CTHET 2
TEBHL LT o7, T2, A549 MO ERFITEEIAM O LR IC X 0 $Em 235580 bz 2 &
Ho, vru 74 FRNEEO RS 1Z. P aeruginosa ® motility oV sER DFEEAZHIGIT 5 2 &
T. P aeruginosa DHNOEGEMNZIK T & 2 a[fetkdid 5 2 L B3R I 7z,

ARG R, O AR E X RZOPBEF LT 2~ 27 v 7 4 FRITEEEHARRIAEL
820 A TN 56. 94.1%035EIR S 5 W IEE L WIEIRGEE 25 5 5 DIcxt L T, DPB OfFEH
RS S N BRIRGIIT W3 b iBERR2 > 4 AAHEH 2wk 6 AHHTCHEENTIEIhTwie T3
LiH > DFRMWBGET 2353 2 b D e HE 2 bl

m¥B. RO OWTIE, BlIC TaloiiX 1. 2 ickimigi I T2,

D SRFEW, EE M. BENAF. fh: InvitrocO~ 270 74 FREFEDBREIGESRIRE ICS
Z %75, R 67:158-162, 2018.

2) Suzuki S, Mano Y, Fujitani K, et al.: Effects of long-term, low-dose macrolide treatment on
Pseudomonas aeruginosa PAO1 virulence factors in vitro. Arch Clin Microbiol 8: ISSN1989-8436,
2017.
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SERR 29 R EER ST SCIT L R SC E MRS (REREAF S RIS [2/3])
TININA—J_RDZ o TNV B Z Y A VY EAER:
5 AR RIS 2 A ER 6 E~ETEA A -V S

SRl BACT 0, U ER T, B OEATCT, MR &R T

SORFBER P ORAE SR A A A AR R A AR ERREIESE.  ° (&) SO E AR SR JERT BB R IE .
T RMRAHIERTILRMTTEE

de =
H A

T NA = —Ji TIE, WS OMRMAE K 2 I L THICED, EEFE > TODARHIS —E
B TR ERIELIIET D, EMENDIEIT D O Ml 2 BIMEE CRIE T 2 &, RWOBRKED AR S M
BNTLSAREE, 2 E (Fr7N) ZE-oTWS. 27k, EFEMBMNICBIEET 2 2 D EADAK
%@T{M@%ﬁeof R L, PIDITERIE LT (FLZ 2 70), IRWTHRHEORE LT (X2 70), Hila

BIZILELTZbDTHD. XU TANELICKRELRY, MENICERT 5 &, Mgt riz 5. #f
ﬁ%}:ﬁﬁﬂiﬁarﬁi‘iﬁﬁebf:?&mmﬁ&ﬁi#< ST, MNICERGT 5 (=X K2 70). Zo 7L
BTN T—>T =N H T 0 R (F 2 7 Viib) 1%, Z UEE - ThAE OEIT % X
LTV 5. A DMEHIIEN T ERAIL, BRI T T4 2 ZOFRER, 73 7 Riwtas (N) OFEF
IS CTeA YR 3FE (ONANRN) &, BUNERSGRAEEEK (R) ORFEITS Uz VA 2% (3RMR) & %/
U, & T6FE (ON3R,0N4R; IN3R, IN4R; 2N3R,2N4R) DA Y EH E L TREL TV 5. Hx TN ETIZ
77/1///\4’ T —IRICBT L E T (LB TN T T — R R TIL) (IZORT, R

DTHHZHXTDOAL VEAPEBEBZ L TV LR ADZE (XU VERAER), BLY, ¥ 7k
DT Gallyas/Campbell FEERMEIZ HIERE N 2 223 bivd Z &, @A L Tz,

LIAT, XA VEHOH (¥UEAA V) FENENEIKR ENEFETLHL L, ¥UERA VM
DT 245120, fER ENEZHDOETHRND ZENMERTRTHDH. FEEE, MM O-D
Wi, NOA VRI3FE, ROA VA2 FE, TN ZHIUTKT DRRFUAS FLL B TlzhilkEnTnsg. &2
AN, DENZBR RN DDOEMT 2 HIFI 05, KRE LT RICIR S T2MEAknTEs Y, N zdbbEi
BRI SN TR VWORBERTH S, £9, FRRPUA 5 FEZBIEIC W2 B E e T, et

B A) ZERLTH, FUHD 5~10 ym DES 1S, BEEmOTIN 25~50 ym 12 SEE, R0
NFT OGN AMERIZ/R->TLEH. XL, EARVEZRAELLTWE I ICUIR 1 8% 2 Bt TRk
L7=5a T&)of% N & RIZ itz’»é%iﬁ@ %, ZUERHAA VY ROMEEEEIIKHE LD 572, X UK
HA VAR ET HITIEE S 2. #i21E, ON & 4R 0 2 B ik 21T - Tz Sz TON &
4R D 2 EK%W%J \ZiE, [ VB ONAR) 7217 T72 <, TON3R & IN4R DH:AF ] F7-1% TON3R & 2N4R ot
1] OWREMNRH LN THD. ULk, TAVNA~—IFEDZ TEAA VAR E L TR 21D 5
2L, IR 1R 5 R AR T D EES L E TR D

T ZCAZETIX, Z v 7V &2 OFIH, Gallyas/Campbell BEERYE, # wiE A YRR OIS E 2 LiF %
72I2, ST IFICHER 21522 2 HEOBREZ B LT-.

X5 L ik

HIFRN FFPE #1225 X 7 —U1 Z2 6um JETHEY) L7,
5 U BRI A R S TR 10 BUARLS, AT GE~ > e U ROMERE) & HURIRTE (652, & ESIE,
TEFLVMEY) 2@ HEE, BELRRENS, M5 FukL, BoBBERFZRE L. A
H??/l/z T4 R (VS) ZF ¥ F D7 4 /L2 U7z AlexaFluor (AF) 594, AF647, Qdot 655, AF488 & 1 Pacific
Blue ZJHIZHT ON~4R DG IZHIHE > 7.
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Rk 29 AF SRR AP ST AT L RN SE SRR GRlkRearZE H s [2/3])
TIINA < —IF{D X o TIVIER - BB X 7 -4V EAHER:
5 Hn s SRRk SR 2 VAR 6 EE~YETHA A -V

IF {8 VS A% v %, SERANC IFWEEZRET D720, @~ T oh U &L mHF LTV
2 7 —Yl )y D—J % Gallyas, 1t )5 % Campbell {fffﬁfﬁ L, HEVS A%y Lz (BIX).

R

58 IF OH ON~4R 121, fiTivh ~ 7 AERRH IR 9A1,1A1,71C11,RD3,RD4 M3 i Cdh~7-. 1gG2b TH 5
71ICNM 1Zi%, B4 F1bHi1gG2b & Qdot 655 FEilk A N L7 b7 BV AW, x££ TIge1 TH Y, Hk
056 % E PR LT

IF W/ERR I, FREERetE~ o T el U A3 LT,

S5HIF, Hi827EE S 1um MR TEDO VS A% ¥ T, BRGMEO T L Z U IAREE DO T —A N & 7
DGRBS N, ZOFRER, 2T A VEADON EREZHDOETHER TS LI, &5IZFE—0 NFT
[Z2W T, Gallyas/Campbell $EER-M: 2 I T& 2 L 9 /e~ 72, T7bb, ¥ VEAA VR O 7]
REL o7z (BIX).

£ £

% 77 5 H IF {412 Gallyas/Campbell #4684 & Hda, EE T EHDA A—V 2 T &7 HEEBE L. WA - )5
ORI D 2 T IREREDORFIZZ DFEEZHVIIL, EEZ U ORI L A Y BRI & OBIEMAE 5 >
WD TThD.

eI, TAINA—IR/IZBITDHE U A VEAEBERIL, 2 7O (R [0 U T, aEL
RTWNE DA VEANRESTND, LWNWH T EEZRBLTND. X UEHE-ILED L < AIZOWNT O
B, Z UESE LA OBLE IS ATRE T A ARG ST, T AV A = — R ORI G U TR 2 v -
AVEHZENE LCHELZEL, ¥ Z7AERSCHELE DT T, 7Y g = —I{O T B0ME T
DT D, VO RIS SRR S D,

(CRBFIED —HBI3 5 58 [B] H APPSR A i 22T 7e s PR 294E 6 H, W) TR L)
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ON3R  2N4R

Transerpion J

o T _
R ,, (Sl '.?
IgG1F IgG1 Mige2n 1961

SAKGIER .. -m-‘-  —

oN 4R = g - - :-;_-—
- ¥ P s [mar P P !
o ) rabbit polyclonal ocn EB— L .q]_m
-—:nm_-
. 5B R EEH IR SEHNAEA—DUAZEE B NS
-FVEBAVEEINEN = 5 B fAts Alzheimer fREE
X.FEERENEET S, [ In{EBrE]) - FFPE 4868
LAL.NIEZRIZE+HSRIZ 5‘”5":“‘““\ ET——— -6um &
BESATOEL, N

= V8120 (Olympus)

= Mirror §1 5 -
. 5EE A% Campbell
[error] B SE# 5tk Gallyas

-BERELEATE, Ei]
FEAWNTH, BRI D NFT
CEDBEMNHLL,

DREREHEATIHE.NER
[CERDLERYH, AV
BOEAEEHITHEL.
BEMNTELL,
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~TIVEVRx T 8 B R ICXAE L B EE OK B BT ~

RREKFREZHEOFAHERRERECRITDS
ATTIAVC T HEEREBE FRERRDE &

WREMmT VRERBMELE D TS ER Y, HEEmE Y
1) X FEPhE Ry REEKEENFSH BAKRESR
2) A K & K5 | AR

3) WMot R KA B W E R E R

[FRLBEM]

B HE %E}Z{“{%ﬁ(myelodysplastlc syndromes; MDS) i3, & Ifi 5 Ffl i o %5 (2 B 3k 5 1 Bk
DT g B w &5 1 1 (2 K5I i Bk A (%Iﬁl'EIIﬁlEJW@Z/)\'Jﬁl/J‘*ﬁﬂﬁji’}\)%aab\ 3EI D E ] 23
SMEE #ETE A M Js (acute myeloid leukemia; AML) ~B AT T 5875 ME OF 56 % & 27 5% CTH
%o B ARICBUTDERBRIZ, 10 T AHEED 1~2 ARIREHEESNTWD D, 2, NE 2L 3
ABEFESHE ML, 60 ik LA IXRBIC M3 22800 DV bREOR#E &Lt S ICBWTE
BLRBEERTHD, BIIE, MDS OVAHE &L CHE — W £ TE O IE 161X, IR Fl & i 5 4 g B4l Cd
L, BHF ORZENE T THDHI-OMH G DR E SN TS,

THLTBLRICH LT, Bk 2 2B B R OB % 2 B 5 L7 IO 23 T b it Tnd, kit —2
T AfEMT A MDS B IR B RIS S h, MR RE AR F AT IR TR 2 R T A E S
M7z o7z 29 RNA AT T4 7 DNA AT Ak, va~F A& f, 55 K+ v&%zv{ﬁLm‘:

W DLIER T OERNBIEBICERICEGL TR Y, ZNEThOBE B A2 R OEIKE
WIS T2 BB TERICIDERBSENMESLINOOHD O, FFlZ, RNA z774~//7|%§
KO BT, MDS IZEBWCEBEEICROLNAN BN B LR TR THDEY,

RNA R TA> 7L, 7/ 5 DNA POERE ST — REZE FEY ThDd mRNA FiBRIEND, &
EWMERF 2N A b E2REL, 27V VR LA A SELIBBEDOILEE ), ZOKISEED
HLREEIZHOON, AT T4V —LEMENDE S FEEGE T, ZOMKKE 1T UL, U2,
U4, U5.U6 D5 SDOEEWNIK S VR X 73278 (small nuclear ribonucleoprotein; snRNP) &%
BRGNS % T, SRSF2, U2AF1, ZRSR2, U2AF2, SF1, SF3B1, SF3A1 X PRPF40B 72
EN% snRNP O A RICE 5 LTRY, Z2hbza—RT 588 FidnTith MDS 28\ TE
BRBRBOHND, DT THEIZ, SF3B1, SRSF2, U2AFL D78 FAR B A3 s 29 MDS LUk o

I 25 B8 05 TR B B BB E MR W2 s, AT T4 TR+ DB E 28 MDS D3 JEIC K&
<EHELTWAZENRBINTND,
INBDATFZA TR T OB BT A VIZHEM B THAFELRNZERH LN LRS- TEY, £ K08
WEEEDTIVBICET THRYMARYNE R CTTI/BERBIA R AL R THD Y, SF3BL &
FX, exon 14 @ 622 F H OV NVEIU[E (E622) ., 662 3 H DEATF T (H662) ., 666 3% H DU
(K666) 3L W exon 15 @ 700 & H DV (K700) IZHEHF L THY, K¥% KT700E 28 5235 T
%, SRSF2 & H (X exon 1 ® 95 FH O7 U (PIS)ICEF LTS, U2AFL £ R (X, 2 ©D zinc
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~ TV R T IR ENC S i T SRR 0D 975 BE ST ~

Bk 8k 3 Bk A ) B B ST O R S50

AT T 7 B AR A RO ER

finger domein WNIZAELTHY, exon 2 D 34 FH DLV (S34) L exon 7D 157 FEH DT VHI
(QIST) ITIFIERESIND, IBITVTARAET VO TliX, SF3B1, SRSF2, U2AF1 %8 % {K % i 1.
A M SR A ISR Bl S D L BRI A PRI A 72 MDS BB OR B NFHINDIEN
RERTNG 1D,

INHD RNA AT TAV TR A BIL, BB T ZEICERBF AN R DY, MDS ORI 72
RE T A TdH DB MK 8k F EK (ring sideroblasts; RS) I, ARFER O JE 1/3 BL k| F213Z B> TS5
il DL E OB B2 8 R AR O ONLABDEE R INTEY 2, 2N+ 2% MDS %% (MDS
with ring sideroblasts; MDS-RS) Tl 75%& & #8 £ 2> DR B A 12 SF3BL A B RARDLIL, 2 W
MEXRZLOBEEBTEARIMNEMNTONAN TS B cnZ2BiEx EMHEREOSETHS
World Health Organization (WHO) 43 #1 (2016 #2477 i) ® MDS-RS AL, RS HFRITMZ T
SF3Bl #f5 T A R OA WNFIITH A Fh/z 5, UL, MDS-RS 55 B O 88 B 13 B AR TIXK
NWESILTEY, WHO # 0 JEIZE SWIZEHT b IT b T,

ZZTAMIETIZ, HAD MDS BEIZBWTERIREEIFERE SF3BL AR %45 & RNA A7/ T4
BN A OER BIOBKGEOEEZMFEN L, HARD MDS-RS HRIZOWTEFHEMEH S
MZTHZEEHBELT,

[(xt5 k]

1. B

ot hEREEEEZZZLEMREMSREREEETOIL, RIFRICH THREN SO
il ] A kE R &L H B IR ETC IR M OB B IS KOS IR 1 O 21T o7, RAF IR T B X
DS WFIEt DIERSBEOMEEZBERSORRBES TS, 4 0E Bl 1X1E Mm% &% o WHO
2016 /3 FEICIE SV TR W &iuiz, MDS O¥ Bl 43 ¥ % Table 1 (2R 7,

2. B Bl KRS I 25 o> B RE BR 4y B

KA B E O 10%FBS ¥ RPMI1640 55 #1 (Wako) (27C 2 % 7 IR U 7= 8 86 13, B R% BR 47 B
# Lymphoprep™ (T ZE /N A4) & T, 5 A EL = O 5y B (400 X g 15 59) ICED B EZ Bk % 4y
B L7z, ZiA ., D-PBS(pH 7.4: Wako) T 3 IV L ., M@ R #K 10 uL &5 & D 0.4% Trypan
Blue Solution (Wako) Z R Fn1 L TRl 2>k 8, 5X10°~1X 107,/ Sample Z DNA fli H{ 12 v 7=,

3. 7'/ DNA O f#l

Gentra® Puregene Kit(QIAGEN)Z M\, 7 uha— L|ZH - TRl BTG U CRRER B &2 4 2 72
257 7 5 DNA %R B L72, Qubit™ Fluorometer (Invitrogen) Z{ A LT DNA B EZHE L. &
0.1 ug/uL IZFR#E LT,

4. Polymerase chain reaction (PCR)

SF3B1 i s 1 (RefSeq NM _012433.3), SRSF2 iE{x F (RefSeq NM_001195427.1) , U2AF1 i&
fr ¥ (RefSeq NM_001025203.1) D25 5 4f R A0 2 ¥ iE 9572, FF ¥ 1Y primer pair Z/ER L7-
(Table 2), DNA polymerase |4 Pfu-X (Jena Bioscience) £72/% KOD-Plus-(TOYOBO) Z fl \», #
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—~< /L% A2Z—SimpliAmp (Life Technologies) T PCR & {f D% & %17 »7= (Table 3, 4), SF3B1
exon 14, SRSF2 exon 1. U2AF1 exon 7 IX Table 3 @5 TIr\v ., U2AF1 exon 7 D& 25 mM
MgSO4 % 0.64 pul (&R 0.8 mM) 14 8 L7z, SF3B1 exon 15, U2AF1 exon 2 /% Table 4 ®
&I o7,

Table 1. WHO classification 2016 '),

Dysplastic Ring sideroblasts as % of

MDS subt, Cyt i PBblast BM blast Oth
subtypes lineages ytopenias asts asts marrow erythroid elements er
MDS-SLD I 12
MDS with single lineage dysplasia
<1% <5% RS < 15%
MDS-MLD 53 13
MDS with multilineage dysplasia
MDS-RS-SLD I 12
MDS-RS with single lineage dysplasia
<1% <5% RS 2 15% or 2 5%, SF3B1 mutation
MDS-RS-MLD 2 3 1-3
MDS-RS with multilineage dysplasia - -
Lo del (5q) alone or with
~ - o, o,
MDS with isolated del (5q) 1~3 1~2 < 1% <5% | additional abnormality
MDS-EB-1
0/ — 49 0/ —~ QO
MDS with excess blasts 1 2% ~ 4% 3%~ 9%
0~3 1~3
MDS-EB-2 5% ~ 19% 10% ~ 19% A ds (+
MDS with excess blasts 2 o ° o ° uer rods (+)
MDS-U
<5%

MDS, unclassifiable

WHO 2016 classification, it is classified into each MDS subtypes by dysplasia or ratio of cytopenias and blast ratio of

peripheral blood. A diagnosis of SF3B1 mutation was include into MDS-RS disease type.

Table 2. Primers used in this study for PCR.

gene name  exon Forward primer sequence Reverse primer sequence PCR product size (bp)
exon 14 5'- AAGGCCGAGAGATCATTTCTAA -3'5'- CTTCTAAGATGTGGCAAGATGG -3' 402
SFeBL exon 15 5'- AGGTAATGTTGGGGCATAGTT -3' 5'- AGCAGCCAAACCCTATTTTT -3' 298
SRSF2  exonl 5-CGGAAGGCAACTGCCTGAGA -3' 5'- GTCCCCTCAGCCCCGTTTAC -3' 476
exon2 5-TGCTGCTGACATATTCCATGT -3' 5- AGTCGATCACCTGCCTCACT -3' 324
U2AFL exon7 5-ATTAAAGCGTGGATGGCAAG -3' 5-ATGCATGAAGTTGCAGAAGC -3' 314

Table 3. PCR assay and PCR cycle using KOD-Plus-.

PCRassay [ KOD —Plus— ] PCR cycle

ddH20 upto 20l  Initial denaturation  94°C 2min 1
10xPCR buffer 2uL  Denaturation 94°C 15sec

2 mM dNTP 2uL  Annealing 62°C 30sec [~x35
25 mM MgSO4 0.8 uL*  Elongation 68°C 30sec

100% DMSO 2uL  Final elongarion 68°C 30sec  x1
Foward primer (20 uM) 0.75uL  Cooling 4C 0
Reverse primer (20 M) 0.75 uL

DNA polymerase (1 U/ul) 0.4 uL

DNA template 0.1 pg 1uL

Total 20l
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Table 4. PCR assay and PCR cycle using Pfu-X

PCRassay [ Pfu—X ] PCR cycle

ddH20 upto20ul Initial denaturation  95°C 2min  xI
10xPCR buffer 2uL  Denaturation 95°C 20sec

2mM dNTP 2uL  Annealing 62°C 20 secj|> x35
Foward primer (20 pM) 02uL  Elongation 68°C 30sec
Reverse primer (20 pM) 02uL  Final elongarion 68°C 30sec  xI
DNA polymerase (2.5 U/pl) 02puL  Cooling 4C ]
DNA template 0.1 pg 1uL

Total 20 uL

5. 7 Ha— AR Uk B

PCR [t % @ PCR FEW 5 uL I 6 X Loading buffer 1 uL &0 %, &% Y 34 3K Midori Green
Advance (NIPPON Genetics)3.5 pL ¥ 2% 7 A va—A4 L (STAR) Z T 100V 30 47 [H
Mupid®-2plus (ADVANCE) T X 7k #1247 »7=, LED A /L3 %—4%— (FAS-Digi) T, PCR JE#H D
P AXBL O IR &2 MR8 L7z (Fig. 1), 100 bp 7% —~—7%— (New England BioLabs) D /3R &
DEIZEY PCR EMBREAZHEE L. K 100 ng A EObDEY — T Zigfr v L LT=,

100bp
laddaer

-
8]
W
&
th

1000

500

Fig. 1. Confirmation of PCR products. Lane 1: SRSF2 exon 1 (476 bp); Lane 2: SF3B1 exon 14 (402 bp); Lane 3:
SF3B1 exon 15 (298 bp); Lane 4: U2AF1 exon 2 (324 bp); and Lane 5: U2AF1 exon 7 (314 bp)6. *— 2 = A fift {1

% PCR ¥ 5 pL (2 ExoSAP-IT (Affymetrix)2 uL 2/ 2 CIEFIL, 37 C15 43, 80 C15 /0 X
Jin S/ T primer ZBR AL PCR FEWZR R LI-, 21T ddH,0 20 pL #0012 TR 14 | 96-well
plate (Z 13 puL 922 7= L (Forward /i . Reverse /) 1257 7 L7=, PCR Cf# /] L7z Forward/Reverse
primer % 6.4 pmol/uL IZA L, KV =/WIZENZEI 1 uL ML T 14 pL L7z, ¥ — 7 = Afif
Hrix FASMAC #HICIKBE LT-, B8 T — XXy — 7 = Afif )V 7 b =7 Sequencher5.0 Z W\ C
fRATL. £ BB FOLEREFELE,

7. BROREKIFEK LR

WFE W N ERBEE IO TIERSN I R R SR AEARLZERL, RFHRE 100 EHT R
LT, ARFEROEZE 1/3 LL B 232 > T 5 E UL B OB 8k R 258 o DB HK 8% 3 Bk &
L. OB R 2R LT,
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8. W RHAEAT

% BE [ O i 13 Kruskal-Wallis # € &# H W, 2 & 13 Steel-Dwass 2 € & Wiz, &4 GF %
I T T =AY —IEICIVAEGFRMBEEZEMRL, Log-Rank M EZ1T 57, P <0.05 % H E &L
7~

[ R]
1. RIIZETDH MDS O & 45 58

et D ERE B ICERB VT 2011 4E 1 H 25 2017 4F 6 A £TICZ 2 L= MDS B3 115 o
OB, BB EAR OGN FEM I A REEIREWMPG N 92 Bl st R ELTz, BRR 8
BRI B A5 D Tl RN WA FE 12 WHO2016 43 %8 'Y (Table 1) 12X 29 L 73 Fi A4 1T 72 (Fig. 2),
MDS £ F 92 il . MDS-RS i Y (BL — Rt D B2 Bl Z {1 59 MDS-RS-SLD 6 5] 35 L OV i Bk %
ORI A Z D MDS-RS-MLD 9 #il) L5t 15 61 (17%) 58 D5 7= (Fig. 2), WAL LD RS b HE
I%. MDS-RS Ji B TH EIZm o7 (Fig. 3),

60
50
1
30
20
g -

MDS-SLD  MDS-MLD  MDS-RS-  MDS-RS-  MDS-EB1  MDS-EB2 MDS-U
SLD MLD

P<0.001 (Kruskal-Wallis)

Ring sideroblasts ratio (%)

MDS subtypes

Fig.2. Disease type ratio of 92 cases of MDS by WHO 2016. A total of 15 cases (17%) of MDS-RS disease type were
confirmed in 6 cases of MDS-RS-SLD and 9 cases of MDS-RS-MLD.

MDS-SLD
12%

MDS-EB2
14%

MDS-MLD
31%

MDS-EBI1
22%

MDS-RS || MDS-RS
MLD10% f| SLD 7%

Fig.3. The ratio of ring sideroblasts observed in MDS subtypes.
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2. MDS D AT T A7 B s 1 4 B

A Bl fEHr L= MDS B3 92 BB\ T, AT T 7B K 1 OB s 2 8 X, SF3B1 £ H
12 %1 (13%) . SRSF2 25 5 9 5] (10%) . U2AF1 Z& 5 10 il (11%) IZ58 OB/ (Fig. 4) . ZHH D%
BIXBHEWICEEETHEMATHY, SF3BL A #1X MDS-RS 7 HITIZIER E L TR O LI (Fig.
5), £72. RS b F >1%DIE il (n=42) 12 HE, SRSF2 A B U2AF1 B R 1IZ N 10%RE E T
HoT=73, SF3BL 28 BT 26%&HE FE 388 L 7= (Fig. 6A), &5(2, MDS-RS i A& 15 flICRE T 5
&1L B (73%) 25 SF3BL 28 FL 15 M C (Fig. 6B) . RS [N E <2 51EE SF3BL 28 5 0 M & 73 & <
72072, SF3B1 D48 BARAL 1%, BEH L[ A£IZ p.K700E 7% 58.3%L b %< (Fig. 7)., & BEBNLIZE
% RS LR DZE X2 hoT-, — RS >1% T SRSF2 £ 0 U2AFL & B 2B O e 1l D % < 1%,
MDS-EB J5 B 27y FHs 7z (Fig. 5),

None
66%

Fig. 4. Splicing mutations in 92 MDS cases.

- MDS-SLD MDS-MLD - MDS-RS-SLD/MLD
- MDS-EBI MDS-EB2 - MDS-U

SF3B1

SRSF2

10 20 30
MDS subtypes with splicing mutation (n=31)

Splicing factor

Fig. 5. Frequencies and distribution of spliceosome pathway gene mutations in MDS. Distribution of mutations in

three spliceosome genes, where diagnosis of each sample is shown by indicated colors.
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None
52%

U2AF1 7%

Fig. 6. Splicing mutations frequency and ring sideroblasts ratio. A. Splicing mutation confined to cases with RS >1%.

B. MDS-RS diagnostic criteria by WHO 2016.
8.3%

p.H652Q
8.3%

p.K666N

8.3%
p.K666T
16.7%

p.K700E
58.3%

Fig. 7. SF3B1 mutation at each mutated site.

3. BRIREKIEER - SF3B1 £ B L IR s BE

MDS92 i DB Ik £ 2 Bk [ M (RS <1%) No RS £, @RS B (RS >1%) T SF3B1 %8 % &
# . @RS Btk SF3B1 AR GMERE D 3 RIS/ T, BRIR B ZMEAT L7z, KM M ar R Cid, ~E
BE AT ZE DN o7ob OO SF3BL 28 F 5 M BE CII A B E i BR B0 i /N AR 3R A3 i o 7
(Fig. 8A)., ‘B HEAT L CiX, SF3B1 ZRG MR ICB W TAH BICHBEF RN D 72 FRIFERNZ 0
-7- (Fig. 8B),

4. BRIRESKIFER -SF3B1 A R LA R

BROR B R A2 A T DM (RS 21%) ICBWT, PRICEET LR F2 MLz, MDS TiXH #
DIF IR R S%EF IR I TEY, PTEPRRDIENDE S EI O THHEK <5%LF
B >5% (MDS-EB Ji i | Table 1) (20 THAF RO 24T 72 (Fig. 9) o 3 BRI I D720 E
TiX. RS (LD @E VW MDS-RS AR T 12 BA4F THY, 0 H T SF3BL ZE G M HITSHIZE
I 72 ¥ % %~ L7z (Fig. 9A), — 47 2FEREE NI (MDS-EB ) Tl i 1C RS >5%D FH M ¥ 1%
N E Thot= (Fig. 9B),
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(%) Myeloblasts %) Erythroblasts
B 2 . . .
P=0.025 80+
15 —_
| 60|
107
40 ;
5 204
— o
i ! —— 0 L
04 E— _ I |
T
T T T
NoRS RS RS NoRS RS RS
without SF3B1  with SF3B1 without SF3B1  with SF3B1
P=0.07 (Kruskal-Wallis) P=0.002 (Kruskal-Wallis)

Fig. 8. The patients with RS or SF3B1 mutation show distinct clinical phenotypes of the MDS patients. Clinical data
containing white blood cells, hemoglobin, and platelets in peripheral blood (A) and myeloblasts and erythroblasts in bone
marrow (B) were compared among the No RS: RS <1% (n=50), RS with SF3B1: RS >1%, SF3B1 mutation (n=11), RS
without SF3B1: RS >1%, no SF3B1 mutation (n=31).

1o 4 — 1.0 7
—MDS-RS with 5F3B1 mutation (n=10) 0.8 —— MDS-EB with RS < 5% (n=17)
08 -
9 — MDS RS without SFB] mutation (n=4)  _ — MDS-EB with RS = 5% (n=7)
L =
£06 ~— Non-MDS-RS (n=10) = 0.6
- z
] E
0.4 = 0.4
£ 5
£
-
02 0.2 4
0.0 P 0.097 u,ug Rnk} 0.0 4 P-0 168 (Log-Rank)
I T T "
0 100 200 300 400 500 600 mo 0 500 10 1500
Days after diagnosis (day) Days after dlagnnsis (day)

Fig. 9. Overall survival ratio of MDS patients with ring sideroblasts: RS >1%. A. Patients without excess blasts:
Blasts < 5%. B. Patients with excess blasts (MDS-EB); Blasts > 5%.

[Z£]

AW TIE, —EW B IE R DEREE L2 L7 MDS & 2% M2 TIHAL,
MDS Ji B DB FE | Fr i MDS-RS B O b R 2 5 Lo, A1 2 £ Ofif fir Tl MDS JiE
B %5 gk A (2003 ) TERIRELF KA A THEF O FITH SPEME SN TEY 19, 20%01#
ThHHETHER K DEE L THR D RnEE 25Tz, LM LA E O F 225, MDS-RS
JE T MDS OF 17%&, %%i@%%%f&b%@@%%ﬁﬂic:fﬁﬁé:kﬁﬁﬂ%7%2:&07‘:0:
NWETHE MR EENTWeDIE, B S F R OFAR 28+ 20 TR -TEONb L,

MDS fv&;tx7?4~‘/‘/7%®iafﬁ%££75‘)%¢ IR OLNDHZENG, A B 92 FlIZBWTH
MRETZAT V., &R OB 2 fiF H7 L7, SF3B1 4 %1 MDS-RS ¥\ BRI IZB B H AL, RS
PN E <R DHIZ o T SF3B1 R E S /<727, SF3BL AR IZEL->T RS BB T 587 &
LT AT IAV U TR FEICIVEBRBICE B2 RIETHELEB FEMADPN<ONRE SN TNDHA
P19 ML ELEH DN TELT A% OB B PS5, £72. RS 5 MDS JEHI TH,

—198—



SF3B1 Z . 7372< SRSF2 A R 713 U2AFL ZHAZH 32456 1%, FEKEIMAZR D MDS-EB ¥
B FHEINDIEND, AT TAV TR OEWH MDS J5i B 2 E 32 ] fe B RIe iz,

MDS-RS Ji 2B T SF3BL s A RIXT% B4R+ THY ', 24X RS= 1% DJE ] T
HFRIEETHD 1420, RAFSETH RS BG5S SF3BL & B T % BAFH M Th o7z, SF3BL
28 B A5 T A BR kD o /N AR D A RR 0 9T, FEER L MR IR FER LR TR, 2hun
THREGO—NTHLEEESND,

E5H12, MDS-EB #5 BY LL AL O e 5] (B B 2F Bk L 3B < 5%) TiX, RS HFE R E W MDS-RS 5 B A2
T % B CTHo72h, MDS-EB i ! Tl I RS=5%D N F#% R B Thotz, ZDJF A X
AN THHD, FERIEMEITH RS B OFEIM AT % PRICEE THLEEZLND, LIS T,
INETHEVEE Y @l A E EMH S TR o772 MDS-EB JEALIC B W TS, BBk sk A IEL

SRR 320 BN REI NI, 5% SOITEFI R EZHOLTZMAT Z21TO% ERH S,

A EORFHZED, BRERFERZ LD MDS IARMICB W TH — EHEE RO LI, Bk 8k 3 Bk
WREATIFAL TR F OB FE RN MDS (B T2 T#% THICHEICH M THLIZLNHL
ZTeolz, 2O R ILA % O MDS W7 - 15 B - i B R IS A TR B 260D,

(3% ]

AW IEZATOCHTY BHERMKBLIOEIR N M a2 TR TS/ Je i 7 =R (T A7 -
TIRT o ars Wt FRET AT B K F RGBT . 23 A G IE o Z — B A i B | IE R R S R SR D
4 J& A K 52 [ B ) o 58 AR 7 ISR WL ET,
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AKX Japanese Journal of Infectious Disease2018 |ZJRZEGH L & U CREICHEH D
FELTWDHHEDTHY, ZZICMCEEL2EHT D,

XA A bV : Molecular Epidemiological Analysis of the Spreading Conditions of

Trichophyton in Long—Term Care Facilities in Japan
Shusaku Suzukii, Yoko Mano2, Nobuhiko Furuyai», and Katsumi Fujitaniis*
1Graduate School of Health Care Science, Bunkyo Gakuin University, Tokyo 113-8668; -Department of
Clinical Laboratory Medicine, Faculty of Health Science Technology, Bunkyo Gakuin University, Tokyo
113-0023; and sDepartment of Occupational Therapy, Faculty of Health Science Technology, Bunkyo
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GascE s (Fnd) ]

Tinea pedis & tinea unguiumlI\Vi>@2bH ATl « F 4V — R LML, — R E R
ROEWVEIYETH Y . FIZE< OEIE T2 @W%ﬁmﬁﬁbfwék@ﬁ%ﬁhéo
AW TIX, [R U RBEEIR O FFE A R W% i IR S TWDHINE I MEFIDHT20
W, BRI OB OFERSAZ v 770 % b HfE = 2(L7Z Trichophyton rubrum &
Trichophyton mentagrophytes \Z-2OW T, URY—A5DNAIZEBITDT ) LT IEIEE A~
—H— (NTS) FEHIkD ¥ > 7 AV ©'— FEk A 2R & Lﬁ_jﬂff TN, E DK
YD rIREMEZ A LTz,

5 DD NIS ¥ A I Trichophyton rubrum THER I T, kxR T X A4 7D
Trjchophyton rubrum (Z A 7" 1~5) NE&Nisg TR S7=08, 1 DO (2 O B By 72

SBERRIZ 72 o=, NTS # A 7D Trichophyton mentagrophytes D3 v, —H D itk

IZBWTORZ AT CAIL, F4I1, BI DA OFRIFEDOE MR S, [F U NS ¥4 7%
A D Trichophyton mentagrophytes MEEEIT-, Z 16 ORM Trichophyton
mentagrophytes FEHIRIZ, Al — i N TOBNOPRE NS HEESNIZ b DO TH 5, A
BOWRER. B U XA 7D Trichophyton mentagrophytes ¥ENER7 7 gk \Z N> TWvd
L EFEH &N, F£7o Trichophyton DAY %t & LT, EHEEMZ TOFRO
HEMEDNREBE IS,
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NIRS {Z & 2 FE i B A A THRF O IMTE B O
— TSI B A 2 T ERERRI G B L7 7B 7 m 777 A oBIFsI A T —
KTV, AR, BT
1) SRR (MR AT (ERE R

[IZU i)

R E OWENIBEG B AR SR I, BVIERE TR VO C DL & 5 2 LB TnD. £
D7 EnE OEE TEHIINE T OB b EECTH S, Elng OB OZERIZE LT, MiEhEsi ART
T 5 i OB AR b S RAE TN ERIGRISIEDIK FCTH 5D Z LB LMMCESh TG V.
FOMIETIE, i AMRES A A B W CGEIRIIEERREOMA L L TUASHHILTVD Modified
Stroop Test (AAEERR) 29 (MST) 1, fEEIFHIOEE L L THREHUICAEE THD LV ) FERE1F72 7 . stroop
A E L, ENENEMO R DREAFRIRICE RIND &, FRRICSUGT 5 F TICRHRNZ < DD B4,
Wb 5 stroop ZhAR A FHAAATIEEBETH U, MST 1TARFEAI7L stroop iR T 5. stroop AREDAE L,
EL B ORBICEIRANTIER Z AT 57280, © 9 A HORMAERSE D, FHHHE L2 E 225720
VI RTHD. ZDIRT stroop AEITERIVEE ) DIFIRIC2 5 L EDIL TV 5.

AHFFETIE, TR (Near—infrared spectroscopy : NIRS) Z W CIMIMGEEOZ(L 254 L, T
HHIEEE DS NEERREZ MG 5 2 LA HBYE Lz, NIRS 1, #RE I pHEDR S &, Mgt o
~NEZ B EUREZEEOFHINC X > TIRIEEIDZ LA & B2 5 2 ENTE D &0 FfEENFLETHS.

[J7ik]

1. %%

21~22 TROMEH RN 4 4 (A 146, M3 4) , FHFHE 21.25+0.50 5%, ARRFDOH 5 HZERIL
7. XIGEREITHROTER ENEREZLELE AHETHAL, BAICKLDREAR:.

AU IO F B R AR A Z BRI LV ARA S TEMm L7 K5 2017-0051) .

2. MEHE
T 2 B e DR E LT, MST, Huls - (R385, Flanker task, GO - NOGO s 5%
fiiL7-. AEIELL R O@EY Thb.

2.1 MST

2.1.1 MST-Partl (MST1)
MST1 3R ERFEDOCEE B ST 24 HD Ky M T X MW AR L, 72H R

{BOAFIE DY, ZORHZFHIT 2METHD (fig. 1).

BB B C N N N )
Ll MR LI
& DERER-TUEL o090 o0
[Ty o e e
TELy B o5,
AE=FL TS (N N ] ®

fig. 1 MST1 OFUriim & AR
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NIRS (T & 2 il B R A T IRy D i & Eh D R
— FUEHIEENC R 2 Y TR BRI S B LB TR 7 e 77 A ORI T T —

2.1.2 MSTPart2 (MST2)
MST2 i%, Partl & EAONEFIZFE U0 Ry o0z, HIRIE & 13872 504 235 15T 24

{2~ B A T, B | B F 2 i e DO TR AR L7284 2 TE L2 RCE 9 Lok
DLMETHL (fig. 2).

. gﬁéﬁmm\tx#mzaﬂs%ﬁ 3{.{ ﬁ 3ﬁ ﬁ
. %'(—‘T-;glif‘i'd‘li TXFEORIFEL ﬁ ﬁ ﬁ _=§_ ﬁ
e ﬁg?iifséu & = &
1EHAGEC LALMRAELESIC 3]_; ﬁ % ﬁ
BOAMEE TS

fig. 2 MST2 OHURHEHE & KRR

2.2 b - (BFTERE

Huls « BRFEEY, Beo72200h 7 3V —0fgEsHI LR L, — a7 2 —D4H 1% X<
WZDEICHRL (FLFE) |, IO TETRICHLDFEEE, B2 TH IV EHRI N B3FE
D2ODF7 TV —HFDOAFIOFIET A NE(TH> D THDH (fig. 3) . AW TITEMW & H MDA XHI /2>
Tz B8R L, HOFEE L TEMARET DX o r Lz, 8L AT E OERE 2 R
ST MR bOEMEHL, B OKRE Z1X13cmaitk s Lz, @ e A A ORI RALEITALAIC
counter-balance AL TV 5.

byl

fig. 3 ™l - BFEFERE OISR

2.3 TFlanker task (FT)

FTIF5 > DR Z Eif A —FNCir L, 3%&E () ORHIOmE ERCAFOFTHE Y v 7T 5
ZEERRDOHHBETH D, RENL, fig 40 L T RERHITY & O FREINE— 0 T 5 —EGEA T
&, fig 5D K D ITH I ORI & ORI Z [V TN A A —BEI TR 5. MEREEI T 72
20T TORIY % 1 RVEIRE LRV SR Lz, REIOD[A & (324 Ceounter-balance STV 5.

) )y sns) wm) =) ) =) =)
fig. 4 —EBEYTHREm fig. 5 A BT R
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2.4 GO - NOGO

GO + NOGO FREIE, GO AT TIZTEDMRY RS LUS L, NOGO AT TIISIRZ#IET D & 5 Icrsinnd. A
WHZETIE, GO BT CIXMEIM LI Q, P, T OXXFHRSNIHTEDHRY BLHLEL v 7L, NGO 3T TR
Wi B X OXFDFRENT D, MISEMIET 5 X 9B R L, MERNEETT - 724RIC 2 BT 45 &
frofFgzRr Lz (fig. 6) .

& P, TG
TEHEHELC

Akt {HEEN T Q x

e LA
REEMELYC B

fig. 6 GO - NOGOMRB AR & f&7R M

3. Fix

R IR O = 2 — BT — T > TREY , BN IINIRSEE D632 7 1
— TG Sz, IR =X —OKRE ZEHiE29em - #52em, =¥ — L HERE OB O IAI110em ThH
-7z,

MST T, 16MHOZH %ISR AR L, MEEA T oo %I CNEA fs L2, MST1, MST2&
b, PSR & RARUE R HIE L, MST2RTEIRFH & MST1ATERE 2 5\ - IrEifizE (MSTHNZS) b
B LTz

MSTH& T#, 15RO - R R A FEh L7z, Al - (BPRS HE CIe i 3 v .
HUDIRERCE (B) 38 JOMERERERDIE (A M) OEESEHIE L.

Huls « (EREEIEO%, 15 OZHSICFTZ M L, BOSERE L. FTERO%, 1580
ZEFZIZGO « NOGORE A I&hi L, RARIsta e L7z

4. F—ZDOEEk - SOHT

MST, il - B35, FT, GO - NOGORHEOAFEICHOWT, EHFEGE & g o~t 71
EAREE v E 7T 7k UIKTEBh A 188 L 7=

IMIEEIFHIO 7= D ONIRSIE, HRAESHEH NI NA T 7 7 v 2— X O BRI B S S
HOT1000 %[ L7=. 7' a—7 OOV TIE, TR OEMACE (EF10-201%) (2 X RS Fpl,
Fp2ofiifiEd L= (fig. 7) . #HAEE LTO b—F~E27 0 B BICOW TEFES T & FEEN DS
WT, b A AW T  SERIRIIEERAE 140 DO~E 7 a B UAREZ A 7T 74 UL L 7-.

fig. 7 [EFE10-20152 X HR1EHTS Fpl, Fp2lcNIRSY 17— 7 3% #E
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NIRS (& 2 2 Rl AR A T I D TS Bh D st

— TN R R 2 Y Tl EEskae o8 B L7zl P17 e 777 A oS IR T —

[fR]

1. HHEONEEE I L O FRA%Z, table 1 (TR LTz,

table 1 FafRED R

MST1 MST1 MST2 MST2
FERE BRIGE ERE BRICH

MST2-MST1 siEE BREE
FrElEE  EFH  EEH

FT GO - NOGO##&E
RRISE RRISE

(sec) (sec) (sec)
T3 14.06 0.00 18.18 0.25 4.12 7.00 2.75 0.00 0.00
BAERE 1.56 0.00 4.68 0.50 3.34 0.00 0.96 0.00 0.00
2. WEFETH O~ v E U REA OB Z LR IORT
MST1 (ZEEIZETR) £ MsST1 CEFEIZREE)
o —— , :
% 1 02 2 ; W\f\f\ B 38
; \hkfﬂmNHWWwwwww s i
i N % 06
: 4 8 w12 14 16 1B = o \'V\J\Vfr
: s
% 24 *ﬁ 12 -
H 34/ (sec) = 15 fH seec)
¢ =
= mist 1HBT changa(lelt subtracted) mst IHBT changeJleft SD1cm) =il IHLT Charge {righl subiracied) sl THLT Chiange(ight S0 1un)
——msr THHT rhange{left SH3rm) mst1HbT change(right SD3cm)
fig. 8 MST1 it O/ ARERMONE 7 B UREZ L
MsT2 (EATEEER) msT2 (A EIEEER)
— 3 —
E E
£ o £
= =
E o5 E, 40
;MMMWMMMMMN“&%mmmM%WW &
||
§, TERA 3338 8233%5333% 83080 RARATRRE | | & e
W 3 ] [sec) [
4 { EhT change(right subtracted) —— HBT change iright SN1em)
o T crange(lcit subtracted)  =——HhT charge(lzftSDlem)  =—HbT charge{laft S03em) = |bT change{right 5D3cm)
fig. 9 MST2 it O ARERHONE 71 B REZ L
B BERE (£515E30) ROBRFEERE (B8R
.2
€
E
=
£
& 130

5] (sec)

N
A
a
o
W
{

= HhT changs{lef subtracted) HAT change {lafr S em)

——11bT change(ieft 5D3cm)

A0 BEL/EmM/mm)

fWl(sec)

= Hbl change{nght sublracted]
e HhT change(right SD3cm)

HbT change(nght SD1cm)

fig. 10 BB FEREEER P O/ARERHRO~E 7 1 B UREZE L
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FT (ZRjEAER) FT (HRITRER)

120

BB {mN/mim)
=]
=] wn -
[mMSmm)

For s RELE

£l (sec)

4 FlFl(sec)

~F

——— HbT change right subtractad) HbT change(right SD1cm)

L ——HbT changellelt sublracted) HbT chanie(lelt SDIcm]

= HbT change(left S03cm) —— HbT changeiright 5032m)

fig. 11 FT FEhirh OEARBHBONE 7 1 B Rk

e e, SEEE [ )
GO * NOGOERE (fEHIE ) GO * NOGOFRRE (HEIEE)
E
£ 0.4
= o2
10 9l
M@ (sec)
555 (sec)
——Hb1 change(rignt subtracted) —— Hbl change(righ: sU1cm)
——HbT changeflofi subtractad) ~ ——HbT change{loft SD1em)  ——+bT cnango(loft SD3em) HbT chanze(right SD3cm)

fig. 12 GO - NOGO #fE I O AREEHSO~E 7 1 Rl

[B%]

4 FROTPH A SRR O BGEY EARERZAEDN S, PERETFDIXSSEZRA LN b DT MST2 B LW
MST2-MST1 iR ZETH o 7=, TOMOMEIIIEX O SX VNS S IEERLEWI LD, #ED R IRGE
BEZZOND. FEBTHONE 7 1 B UREAIZOVWTIE, MST1, MST2, HuiflEFE - H R8Ik
VT RITEEEB ORI EOSIIMER 23 5 23a3bii=73, FT, GO - NOGO ffEIZ B CIIMMMTEIIR F 32
SRAMLH Y, FEIEE LIS ENMENZ LB 2 Sz, TEHIEIOMLENED @\ B RE 2 et
THIELERENE L, 4 FEOREREEFENM L=, HHEEZRET L2 0NEND DO TIER Wt I,
AR CORILEEE, BiAT 2RI K> THEWNSISM b 2R 250 < Bl 9~ 2 LER H 5556128 <
EEZ LTV A REEERRE] (Anterior Cingulate Cortex ; ACC) 597235 2 511575, NIRS (Z381F 2 IMIfLii
ZACEOPEIZIBNTIE, AEEFEROAOFHHOT-DRARH Y, S%OMETH 5.

(51 H k]
1) Perell KL., et al. Fall risk assessment measures, an analytic review. o/ Gerontol 2001; 56A: M761-M766.
2) FERWELE. RIEHEHREmA. BT RaER A (R ARB AR W) - 8 2 i 311-319.3010%:; 1995.
3) AWM. mEIRANEEREREE. 1R 203-210. EEEH AR 2008.
4) KfE=E7, ®IkeE, BRE, HE]L /e AMEERR & ORRE & ERE & OBhE. B RAR

2011 ; 29 (2) .179-183.

B FIREAT. U —F 7 AEY LARHHRERE. Clinical Neuroscience2005; 23,1241-1244.
6) IR EEE-. MDA FIRE—U—F 7 AE V. 160-167. HifiEtt ; 2002.
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KR S DOHIBAEAE =y i | ST DVESEIRIE T 17T LD R
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WRRE T~ U, BRI 2, LA O, RiE— Y, GYRER T, KRINFREDY, SEIE

1) SRR AORAE EIRBAN P ERIRIE TR, 2) SO PR P AR AR ARIEALTRE, 3) 3Ok
PN A 2= — a2 R, 4) BRI HAUR ARG AR ARTIERE, 5) mAR S i R AR
HERR MU T HE 7 o AT D HEHEAR

EI=N=N
1. 5%

ARVERREET, S IRBERE b, REehigEE, BRECICEEA TS, ATERREA AR T 52 L0E, QOL [ RIZEEN
HZEMD, EIEREA~OKBITEE THDHE 2D, KER GO S EIHE XL <O ATEREE R TS
ZEBHBDNIRY, HK E R (X D AETE R A~ O SR I L RIS T R ERE TH .

EHDITTRL 28 T, KERZOWK EIF R 2 FOEERIET /705 EELT-. 7urF
DL, ATE AR A U TR AR T 0 T A (LU, EBREE) BLOY, DI HEREICHE 2 Y (o iEE)
Tar I A LLT, MR ZEML, 45707 T AA~OBINLD0HBERE~ONRAERAEL T2, FER, 415 H
WELT 07T DA~DSIN, % OAETERBERIRAE T 7211 Ced, QOL Om ESHIFRH D ZERHISLMNIC
7poln. SHIT, HRMREEICHE A Y CTER Y 0y T ALRIRRIS, FIRHEREDO M I EIRLSS 7 1r T A
Tholz. KL TIX, T T L& THDEFEZROSINE ORRETERL, 707 T 2O ROV TRGE
THIEEERIELT.

ARBFIE I EL DT R T A EERIERE R 2~ E T EL TWAHTD, BEO L DOHELT5.

2. Jiik
IDFSE =3

18 S R AR TR E OB R RBRIGRETZIRE L 65 Ll LOEE D6, Rk 28 FEIZEE LN
BRE LT AEERIE T 0 T LIS LT 5L 4L Lic. FAFEZ N2 B S Tl , HEICSLz 31 4
(EBRHE 24 4, St IRBEE 7 4) LUTC. 70d6, PRk 28 L DT 07T MBI, PR A2 LT, Bl ms
TLET THLEEZMAL THREHE TS,
2) 7N A

FEARNE S (MR, Atn, SMHBEEE, AEFOA M) O, 877N AL CTEEREOTERUIIZIEREICRE T
AHE CEHESETIR (LLF, OSAT ; Occupational Self-Assessment ver.2), BT AEL T, HEEERIHE QOL
(1% SF-36, =81 QOL (21 WHO-QOL26, H2IZid i Ao RERMER, B S gicix—iken
T4 — REZZENENOERUZE L.
3) M T ik

Tar 7 LG, (& THRBIO6r AROKEEOT —4%, PR FELZHWTHRL. i
SPSSver.25 i AL, A E/AKHEITE W0 LLIZ.

3. fFRAYALE
ABFFEIE, SO R KPR R H A B PR A R B R O KGR A CD UKEEE 5 2015-0047) . %f
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4. FE5R
1) xt5#H

FEBREE 24 4 (B 6 44, it 18 4, XN 73.8 5.2 %), *THEEE 7 4 (BI04, &M 6 44, P4
75.7+8.7 %) Thr-oT=. HFHED B A R IB LOMERNCA B 2EITFRD IR Tz,
2) A iGERE

OSAl DFEFRAET v s T L, 707 T 5%, 6 DA% THILIZEZA, EREEEXTRBELDIC, 7RI T4
THEPER THEBERETRD DT,
3) BT 7 8

FEREETIE, 70l I08 7L 6 DHBO BBV T, WHO-QOL26 O H AfEl R L OVLHER T
BRMK T OROLIL, BIGRFOR—RAT A LRSS OEZ R U, Eo, HIEEREDY S 5m BT T, 70r7
LBRAAARFE LR L O TRFOES A E IS EL, ZOfE% 6 A BHHERFL Tz,

KTHBRETI, 70l T08& THLE 6 2 H B OEICEV T WHO-QOL26 OB RFHIR TA E 2K 255805
U, BGRRED R =T A LRIFEDEZERLT-.
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OB O EERE R 2K TS5 A et D RIS 1Lz,
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1) HBT - SEOBEEE SO ERERFRR] - e o850 . REEEE % 0% PERk 29 45 3 A 28
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(accessed 2017.04.10)
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ARAFAEHERE, (59)2, p73-81, 2012.
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6) /IRIE—Ah . PRIRERERIE T 0 7T ABINEIZR T 2 EZEICET 5 B il - dEThR) OPES
A~ T v v a i K DRt~ TESETEMRSE, 14 (1), 2010.

—210—



SITREORBEESA NV RICEEST H B - (KepEBO MR &
B oI KD BITHEFEOEE

TE Ry, ke ), R ®RED,

1) TERSIREERRKY @EMZEE VBT —va U2 BPREFHK
2) BERRT REEERPE HPRREFSR
3) XAUFEBERE REERSN N BPREFRH

BATREORETG A PV AICEET LR - KREHLZH LT DL LB, BEEE S

e HWESAITEMOEEELZRIET 52 L & L.
[xF5 - k]

i E R e L., BBA®BA ML ZOREIZEFESGE—A P2 Y, =RooEEMR
FroAT7 DT VE LB ITREO 2 X OME@HES & BESAERSLIOE—XA 2 MO
BIfR % o8t L7-. %72, Plug-In-Gait model S B EE I X 0 E - BITHEO F AL - Kig
BEO—BEE LT,

[l 5 ]

Loading Response ([ZZ /&M DO EIN &K D% FIwRAM N EL D & BEEHEET— A2 B
NI K L, Terminal Stance (ZHIEEE D AN & (K i5 O KRN 232 U 5 & B Ei 4 T
— AV IR RT DL ENS ol BER T EAOCESITEEN, RSB X OB
BORMBAEICE L TEEGEWHEETODLZ ERX Do Tz.

[#& %]

BEND AT A T 2 ESEEOEN &, KB ORM T RIZIRK D BERT 5 2 &
W2 & o T, #ii - BEMEINA L EBREMELERAGE—XA MCBEET LI EZE20NT. H
Pt oI KA HRATERING, Ik - MBS OBMAEOAEMNTHY, ZOMoMEIT X
DHEMBRETNVEDOLBRLETH 7.

[¥—D—F]

BAT, BBEE A N LR, &, K, Plug-In-Gait, EMEE® W

1) FHERSTHEEERKSE @BERZH VAT —va V%F BRRERHER
T 260-0801 T HER T HET H XA 7 4 0] 645-1

TEL : 043-305-2169

E-mail : masahiro.edo_53@cpuhs.ac.jp

—211—



HATRFOIRBIET A b L AT 2 )88 - (KRR O figh] &
TV T KD BATRHI A OREEE

IXC®IZ

Wk 28 O ERAETEEBRAE IS W T, BEEBILFENEO & 5 B E - B
CWELRRNEBROZNLENS LML - FE5MEHDDLZ IR RINTWD V. £/, B
FEROFTHLAEBMEBEEEE (LT, B OA) FfICEVWAREL HD TV, MIEREME
T 2,400 A, JERZHTLH2HETHH 800 T AILHDIEDZ ENHEKFE 22 HidEHEE
v % — @ Research on Osteoarthritis Against Disability (ROAD) 72 ¥ =7 FMZ L - T
it Tnd 2, ZHLEERENDL, B OADOTPHERSXWHEEIEORREIL, GE O
@%%ﬁ@@@’%@#é%@k%ié.

B OA OFRIE & EATICIZBREMICACLIRERA D=V AN L AREET 5 2 LR #
%éﬂfméw.:@%ﬁ:ﬁwXFVX&@,ﬁiﬁm%%%ﬁ%zyﬂ~%%ykm
HELDEMARNLVATHD 9, Z2NE2RBRT HBECEBRESGE—A L FPAHWLILD 58,
L7eRnoT, BOADTHB LUK OA BFICHT H2RMAEEITIKRHEGE—A L Va2 a v
fE— VT L5 ENEETHLIEZZONLTWND.

BEBIEN X, KEICH#HMT 22 L CEREHICEIVEEIRIEME, KEO 45 LOER
ELOZ L TREREMENDEAT 2B ICERENLLIFHBEH CH L7, ZOB) X X2
CRBEBORELZITDL 9. LERN-T, BHEGOREESHZAEMWICHEREL, KEZ
HHIE, BRBEHBKROEED L TREH - AR OAREZET 22 L AL ELRAKX
ThHEFERD.

WA, BT EOBMERO FRESOHFRICIT, FREICRVFTE~—F—D 3 KT
MEBEREER O AT IZEVEET S DLT e HW= %2Ry 25 408 — & 0%
BTWD., THUDLDY AT LTEREPDIEERE VS OB LW, & T KB
HWEBRBENLBEIZ/RDD, BAINTWDIEROIFEAEIZHFEHEATH Y, ﬁ%w%

BUIIEANIEFCRENTHD. 07D, REBEZAT DHIEF WD EEE I
?E'J“/X-'flmi‘fot< RIS 2T LS & D WFFERE BT IZIE B 23 W 722 0 &y ) BR inD/\JT
KoT, EFERRE LIZEERITICITEWEBERS S .

ZIT, TAFEEECYERHCTZEEMRITICER Lo, B oV IIAEEL KRBT
LHYVxv A nk oY EMEEEZRETI2MEEL Y ORKBETHY, WENRLIEL= X F
IR EALTZZ L THEARARTIEAENTWVS 10, L EEr VEHARNEEREZHT D
L TCHMBEENARECTH LD, FHUEHAFIRINZNFERNH L. LN -> T,
Fhigk CHLEAAETHY, RBEERAEFERN AT LA TERETH > 2 EELRI TO B
EMRHTIC LIS CE AR S D . T, Bk v ¥ic & 5 FH 71k O 1E s 25 b
RENNIL, EF AL E LEBEMRIT S —BHEEL, B OADRRDL T2 REB DI

BEEHOMPFZ RELSAIESEDLI LR TEDHLEEZD.

UEDXS>7ERN»0, KFETIE, SMTAMO CORH O L0 X5 R - Fi#EE
DA ML RIZEET L2020 LMNIIL, E6IC Eﬁt/#%%wtm%fﬁﬁﬁﬁﬂ
FHEEMBETLZ2LZ2HMELE. ZLTC, TNOLOHMEZERT H72HIC3 2ORN%E
1T72 - 7=
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BREt1 : BITHORBBEE A ML R ITHET D EEES) O AFEA

AET O RITT CIZFEMEREF VTHLED, MEOLTHT 5.

ARET TR, —RICHWS N Z KRB EMIT FiEEZ R WT, SITEMO & DRFH O
EDORO R REHEEBNBERAEH A P L AICEET LIH NI L.

MRITEFEES 164 & L, = RTEEMIT 27 4 VICON-NEXUS (Vicon motion
systems fL#) LR J1E (AMTI #8) = HwW A7 23 L, Oxford foot model &
Plug-In-Gait lower limb model {Z & ¥ £ 2 7= Al - & & O BN & T KEE) 0 B4R %2 55 0
L.

Z O R, Loading Response (2 @A ENT 21T ERBEHEMREE— X2 MO 2B
HTHEBEIOENE—A Y A KEL, 7 Terminal Stance IZRIE A BN T 512 L, #%
EEESAE EBBESARKAEBS LR E—A L PR RE Lo T,

2O LM EDND, Loading Response D% B EINIL, EHOMIMELZIED H Z & TR
JERLORI T BE A BIESE S E LB, TRNEIZEL > THor vy 7 2R E, Zh
WL D2BEESEMA COMEBILZIIBEASEORRKREARA MLV RICEET LI LR RBINTT.
% 72, Terminal Stance O HTEHEINIL, BEMOIHHEA LN L CHRBAHZARKIE D
LI EoT, BB ORMBEA ML RICHAET LI ENRBINT.

Bat2  BRITEREOBEE A b U R ICTEET S KEREE) D FE B

1. IU®IZ
AR CIE, Bt 1 LRABEOFHBFEEZHCT, SMTAMOEORHO &0 X 5 2k
EELABREES A ML RAICEET IO T I EEHME L.
2. REBLOFE
Oxt %

RBIT RN 184 (B 74, &M 114) T, £ 19.5+20.5 %, H K 166.3*
0.lcm, {AHE 60.8+10.7kg, BMI21.9+2.4kg/m?2 (¥ HiEHERFE) & Lz, BRAMEYE
X, MBI O TFTEROFMOBEE, k61 ALNICBIT 5 BEARIEEE 13K
NWHol-bok L.

HEEBEIWIIMEONEE+ICHA L, FHCRAEA S, £, KFRIE R FR
RFEMBAEAELZBESOEKR KRES : 2017-0028) & 15 TiT-o7z.

@5 ik

AR O EBEIXEEEE COBBAITE L, HoICBE Loz 3 FEM L 72,

%NHMXﬁffSﬁf%ﬁéﬂézﬁﬁﬁﬁﬁﬁVXTAVNONMMUSWMm
motion systems fE#) LR J1FF (AMTI #:8) #FEH L (K1), o7V 7 JFH
WAL 100Hz 3 L OV 1000Hz & L7, B, v AT 20~ —h — Rk E213 4
DHAFTIZEBWT 0.3mm K Th - 7-.

~ — B — O B AL E 13 Plug-In-Gait full body model (2 #EHL L 7= (X 2). FHlIC &
sEonhl-~—b—pEFr—%%, T—XWF Y 7 s 7 =7 Nexusl.8.5 (Vicon motion
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WATRFO BRI A b L AT 5 ED - R By O figi &
TV T & D BRI T E O EE

ISR OIRERE
T
o=

I2 7 — ﬁ—ﬂ.‘jﬁu% 3 BRICHTIARBDRMUERDER

systems fLf) ZHWT, REMEIZH LT~ —F—(EOMEEIT-T-HKIT, 2 KD
Butterworth v — /32 7 ¢ )L % (W JE %k 6Hz) @ H L7-. £ ® ET, Plug-In-Gait
full body model IZESWTHIE S 2 ke A E (B8 & WO AE) - B8 MAE (F
AR DMt AR - M gh B (a0 A E) - BREAHAERS LT - P2 RG L.
Fio, ARRZEE L F 10 WHEICAEA Lo~ — D —oF 82 eSO, i B ariGsE e & il
FEBEBICMS L e~y — I —om A xEEh L LTELFB L, £BREEMIIC
Bift Llce~— D — L OKERICBITLRIELELGOREBZ RO (K3). B, T—A
NIFEELKRET, BRI ECERMLE. 70, BEGICEL TIX, KM, NIK
IZHE AR TEEEMED S 2 EE T M OES) 123580 6L

M R I1T /e PR T — % & L, Stance phase (UL, SP) OB CIEHILL7=% I 3
AT & FEH Lz, £ LT, Neumann® O R § AT HBAMICH ST 25 10, 35, 65,
90% SP |2k 1F % fi # % Loading Response (LLF, LR), Mid Stance (LT, MSt),
Terminal Stance (2L F, TSt), Pre Swing (LLF, PSw) & L CHiHi L 7=,

MEZM o, BEGAEBLIO®ET A M EERBEHONRT X —4% L OBEKE
Pearson O EMHEAFRKZH WO L. ok, ETOMREITAEKEZ 5% & L,
MEtMENT Y 7 v 7 =7 IBM SPSS Statistics 21 (IBM %) ZflifH L 7-.
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3. MR

R omELBEGEDHOME (F 1) I8V T, AERMAMBASIRD L NT-HE X
K bTFNrThy, TO/RKL-O05BRELHWVHETIERN>TZ.

— 5T, BBRBILOMWTORMN & BEEGESHOREMR (£ 2) TB8WTIE, ZHOHEBIZ
BWTHERHBE RO ONT. 745, LR MSt- TSt PSwiZEB I HHE - HiHED
BIRAL L BT th /A EICIEDO B (r=0.56~0.74), MSt - TSt PSw (B} 2 gz, -
D% GRA L M REET— 2> MCEDOHBM (r=0.49~0.75), TSt ICB T % M5 -
BWEOE G & BEESAKE— A2 MZIEOHBE (r=0.56, 0.61) ARD LT,

4. E

ARFORRLY, BESGICHT 28BS ONMNER, L Z2EC CHRIFICHDHIF
ERMEEITEHAMASHEE— A A RKREL, TSt KNI H 513 R X4 X E
— AU EDBREWVWZ ENRGNoTZ.

MEIET— AV MIKKIORESLEERK AR PAMPLYEBEBIETOE—RA L T —
LAREDOHETRDOND W, Z LT, KRAXZ bromEFMagaEdhnlcmmnd 2 &n
O, FHEEDO 4FU &2 HED D5 E@E WOMEIZIRKAIXT SO FMICKEREEE

®1 ABRBOA/ELREEESORERF

rBAE 28 A E EHRAE

[ #h = 3 Al {& § § IR = §
181 = [ i 18 4 (] fig 18 & [E] fig
[ ih & -0.05 0.07 -0.15 0.02 -0.05 -0.54* 0.08 -0.32 -0.36
R MR A E 0.06 0.21 -0.01 0.33 0.47 -0.01 0.14 0.17 -0.02
HEE—A>bHF -0.02 0.20 -0.03 -0.16 0.02 -0.51 -0.07 -0.38 -0.48
HRE—A>HF -0.03 -0.17 0.02 0.03 0.13 -0.05 0.05 0.29 -0.08
[ Bh A -0.01 -0.32 -0.19 0.01 -0.31 -0.37 0.02 0.08 -0.15
WSt N AEE 0.04 0.22 -0.11 0.27 0.45 -0.12 0.13 0.05 -0.01
HEE—A>bF -0.04 -0.30 -0.02 -0.41 -0.54* -0.29 -0.20 -0.07 -0.28
HNRE—ADH 0.22 -0.12 0.42 -0.27 -0.14 0.33 -0.41 0.09 -0.14
fE Bh M -0.22 -0.26 -0.16 0.04 -0.25 -0.18 0.24 0.10 -0.04
Tst Wk E -0.12 0.23 0.02 0.23 0.47 -0.39 0.26 0.00 -0.51
HEE—A> kK -0.18 -0.05 -0.30 -0.13 -0.23 -0.20 0.11 -0. 11 0.10
HNERE—A2F -0.04 0.12 0.34 -0.33 0.21 0. 11 -0.15 0.02 -0.25
[ #h & -0.40 0.11 0.06 -0.17 -0.18 0.00 0.32 -0.23 -0.07
pSy Nk A E -0.01 -0.06 0.00 0.29 0.36 -0.07 0.19 0.29 -0.09

MmEE—A> b -0.48F 0.07 -0.01 -0.26 -0.20 0.11 0.35 -0.18 0.12
NERE—A2 B -0.05 -0.07 0.09 -0.02 0.27 0.19 0.04 0. 31 0.08
Pearson 0 & 2 #H B8 1% % (*p<0. 05 - **p<0. 01)
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WTHE ORRBIET A b L RIS 5 )R E - RenER O g &
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®2 MBEIVERBORLEREHESHOE K

Ff9 20 1 13z B IR A
a45 %A 45 %A
[EHhAE -0.26 0.60* -0.23 0.73*
NRAE 0.06 -0.16 0.13 -0. 40
5 BEE— AV b -0. 27 0. 40 -0.12 0.39
NRE— 4k 0.16 0.21 0.33 0. 01
B B £ -0.32  0.67*  -0.38  0.82*
NR A -0.01  -0.14 0.07 -0. 31
1ot BEE— 4k -0.12  0.62*  -0.14  0.75*
NRE— 4k 0.33 0.38 0.28 0.40
B A ~0. 01 0.56* 0. 00 0.74*
NR A E 0.22 -0.07 0.26 -0.27
1o BEE— 4k 0.00  0.63*  0.01 0. 66
NRE—A VR 0.56*  -0.07  0.61*  -0.18
B 8 0.12 0.58* 0.12 0.71*
NR A E 0.03 0. 20 -0.15  -0.05
o BEE— Ak ~0.12  0.49%  -0.11  0.62%x
NRE— 4V b 0.32 -0.03 0.29 -0.09
IJHREBELT - TStICHWLWT -
(F88-1058) (8- M98)
a1 (U] AR

(B |
8 (mBIm)
HEaA 1 i .
it s B

B4 ARBRHBORBUEALAKREHE AL MIBAETEIA DXL

HEzbEHmEnd., 2hbooZ &b, 2@ 0 CBBESENEMHIICH BRI
L CHRBRBETICMET DIEE, KXIXZ bVITBBESHO LV %G E2EBT 570,
REAHEifRE— A PO RIZORNR D EBEZOLND. RERIZ, TSt TV TR G
MIALEST 2 Z LIk > T, IREFZHMIBEREE O L0 Nl %2 @@ 5720, BB
KE—A NIRRT L2EEZE261D (K4).

ZoXE, MEPRATDHFAICKK A bMND 2 & THREHOE—A L T — LK
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WELT D22 b, BEGE—A Y M EERBREORMICITIEERBEB{ZROCOITH L
T, K@ oOMEICIIHABRERZRBD roTcbD eHifacsnNDd. T bbb, KEi»
5, BB A ML AT EBEOMMSEEL, K2, Ao AR B o KR
A NVA, EARMIZEEEA ML RICEET L2 RPN ER ST,

BEat3 B U ICLDBITHAFEOESLE

1. 1ICHIZ

AT, BRIk %gnéam@@f—aa,%%ﬁz&%@@%ﬁ%@
CEVBONDT— 2D~ BEERRL, EY o FIC L BT FEEMEST 52 L
HEHPE L.

2. XMBEEBILOFE

O xt 4

MG 10 4 (B 24, &t 84) T, ik 19.620.5 %, &K 162.1+£0.1cm,
{KH 55.3+6.6kg, BMI21.1+1.9kg/m2 (E¥)EIEMHERZE) & L. BRIV, Kk LU
THEROFMHOBEE, WE6HDAUNICE T H2BEABMERILITER IO TbDE LT,

HMBEZEIMREONE L +pICHW L, EETRELZS. £, RUFEIZ O FRE
R¥EmMBEFEAEZBE S OKR OKEE S 0 2017-0028) &5 TiTo72.

@FiE

AT T 2 EBROMEIL, P =ZRoEERIr 2T AL BEE 2T A
R D2HITORMEFHZTY, WMEORMES —HEL2RL2Z2L T, HEECVITKD
iﬁﬁ‘?ﬁU@%Fﬁ‘ﬁ%*ﬁﬁbfz.

PO EE I EEEE CORRHEITE L, +oIlBE LB 1T EFERmL .

CigRiiI ﬁﬁ“’*ﬂ’(n@]f’?ﬁ#*ﬁ/ZTA%i,MX AT 8 B THKIND
VICON-NEXUS (Vlcon motion systems fLH) TH VY, BTV JJEPEHIL 100Hz
ELlLe., v— I —BRMHEETELETOIATITBWNT 0.3mm Kl Tho7z. ~— I —D
HE A A7 (& iPlug In-Gait full model (LLF, PIGET /L) IZHER L. FHHANICEIVEDS
Nlhke~—n—fMiE7T— %L, 7— %W Y 7 k7 =7 Nexusl.8.5 (Vicon motion
systems fLf) ZHWT, REMEICH L T~—I—fEOMEEIT-THIT, 2 KD
Butterworth m —/S2 7 ¢ bz (W% 6Hz) @M L. £ LT, PIGET /v
WCESWTHEBINLDEDK - B - REAHAEL LKA E 2 IRG L7z,

By AT AT, 8§ Fy A/ hAlERE— 3L a—4% MVP-RF8-GC
(MicroStone t:%) 4 £ & 6#iE—3 3 > &% MP-M6 (MicroStone t:%) 1 & % H
W (¥5-6), ARET —Z a2V 7Y 7 EES 100Hz TG LZ. B O £+
TEAL LR X OVE Tk E L, MVP-RF8-GC %% 8 Mfte - ilH « KERAMF o - F
HLﬁHE'EPﬂ%’IHEL MP-M6 % B % (CEHE Lz (X 6). 15 biv7c Ml E L 5Ll

TRV THZ LT, S VicBTIAEOE{LELRDZ. ZL T, K-
% RHAHAERLLOCKBAE L, BT O0MICEE Lt OMEDESD
B L. ik, ’IET%'TZ/‘U‘_JZU%%ﬂéﬁk&iﬁ)ﬁ)%%@%%LLT%E%*@%
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WTHE ORRBIET A b L RIS 5 )R E - RenER O g &
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‘o

4 MVP-RF8-G (MicroStone %t ) 5 MP-M6 (MicroStone %t &)

O MVP-RF8-GC
0 MP-M6

M6 Bttt YnEESL

Bh, VA AVRBMENTIEMRRAE»ORAICIRENILKRT 2 KN 7 M1ORAEL D Z
ENHDLNTWDD, AL — S GEH 0.6sec f2fE) &\ 5 FRFM O fifHr TH -
Tl O EIX T Rro Tz,
fRAT R RIL e =Ly 07— 2 & L, #xt5#H O VICON v 27 & (PIG £7 V) LB
WP AT AL THEHESND K AEOHELE %, Pearson DFEFFEERIIZ L - T
MR L. MBI FEST Y 7 b7 = 7 IBM SPSS Statistics 21 (IBM #-84) 2 & F L 7-.
B, HEEYOEEFEIXTPHERICEY FRIICKRIEL. WET — 712k o T
UV ERRICEE LSRG L, OOV =T AN T =T EMOVHTCEHELES
H, TLTIDBIZEFDOENLGT U X —F v 7TH2EBXMITTEHELELGD 35&MH4ET, &
THEOE Y OEELZHERLE (KT, TOE, 7o 4=y F7ETHOTHEEL -
REARbECVFOEBRIS /NS, MBERORISICL L7 —F 777 FEEBTE D
TEDVMRINTZ. LN T, KIBE - TREOE I Zo@EELHIEEZH W, W
;e FRBOC YT T =Ty TORDYVIC, TIFTRT 4 v I T =T EHNTEHE
Lz, ot i3/ BotboxsERH LD, 7y —7¢H—Y I VT —TDOHRT
+ 7B EEN B D & HE LT
3. WHE
ExRFDO PIG ET LV EEEE Ly FICE o TREB SN2 EEAKEOMBREICEL T,
0.9k, =IO Z2VBNIEOHBERH L EIND 0.7 L, TN TH S 0.7 K
D3I TTHY AN ERLE (K 3) 10, ZORR, KBt & 1B E dh /4 I
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B7 toHOEESEDT R

x&3 VICON tEMR LU HICEVEHBASh-EEAEOEUE

% B Fex B byl ke

HES EH RNE&E Nk EBE#H AR KWk BHE [BY RE Eé AE HikE
A 1.00 0.95 0.89 1.00 031 -0.09 080 -0.78 0.20 0.60 0.94 0.50
B 1.00 0.86 0.72 0.98 0.47 0.72 0.85 -0.88 0.52 -0.09 0.45 0.67
C 1.00 0.84 -0.16 0.98 0.48 0.92 0.94 0.18 0.81 0.91 0.93 0.99
bzl D 0.96 0.98 -0.47 0.95 0.28 0.66 0.91 0.26 0.73 0.24 0.95 0.93
E3] E 0.99 0.78 0.46 0.99 -0.65 0.65 0.76 0.75 0.79 0.00 0.92 0.92
% F 1.00 0.47 -0.4 0.98 0.72 0.53 0.51 0.17 0.69 0.59 0.34 0.96
£ G 0.98 -0.06 0.39 0.95 -0.66 0.63 0.12 0.56 0.19 0.77 0.71 0.98
H 1.00 0.87 0.74 0.99 0.06 0.01 0.44 -0.72 -0.42 0.30 0.94 0.67
I 0.99 0.94 -0.11 0.90 0.29 0.01 0.91 0.47 0.80 0.84 0.97 0.69
J 0.98 0.70 0.75 0.99 0.85 0.57 0.11 0.15 0.27 0.37 0.75 0.80
09=r 10 3 0 10 0 1 3 0 0 1 6 5
A 0.7=r 0 5 4 0 2 1 3 1 4 2 2 1
r<0.7 0 3 6 0 8 8 4 9 6 7 2 4

BLTIE, &6l2Ar=z09Thy, BV—FERBEOOLNL., ZRUNAOBEHAEIZENT
X rZ090HEEITNVELDD, r<0.7DANELDRLIholz.
4. ER

AT ORI LY, K & BREEE A EICEL ik, PIGET VEBEEE S
WCEDHAEMITEFICE—BELZ R LE., TRUAOHEICEL T, B2 —%EIX
Honho Tz,

PIG €7 V%, BATHREO KR im Lo FRBIHE M4 B IC Wik, aidEmE - /K m o B Fi A
IR TEWEEL AT D 12, LR o> T, MBI R & 18 dh 8 c B LT,
PIGET NV EEMEE VYO —HKERE -T2 0D, BB LEBETCHY EH
RBEExOND. —HT, PIG E7 /ML FRBEHE o a8 i 35 K OVK A B 12 B0 T,
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KEREAEICHRTREENMEW 12D, 202 &b, RESNEE - NEAE S BE&ENK -

WhEAEIZEALTIX, PIGETAREMBEELEBGTVDLEWVIFEIREIARNF+ 3 THLILD, Kk
FCPIGET VEEEE O REEICHENRD bR, —HICIEMEE Y OEEME

DA W E T TcEown., ZoAIICEL T, BB BEEICEBIT 5 Point Cluster
Technic® D L 912, L OVHBENEGWVEH FEEESEE L VOUKEIT) 2L NS ETH
2.

R E L RRAELVT, MG%?»&E@?V&@%%@K%w HERHFLI
RN D, MEBEOET AL NEREZROREFIENRRLZZLICHKRTLIEERZD. O
i@,ﬁ%?ﬁf/b_ﬁbfi,MG%%»@%%-E%E-%2$E%E®3ﬁ@7
— W —FHVWTEEZARET LN, B IXEAEICIA Lzt oV 3R 2R
ETH (K8, Zoizw, PIGET A TIEREHTE2EKE 2D A e L TREMEA
EEFET LN, BtV IEEHOB T A RKM®RT L. LN - T, 2N TOES N
ETHHEEIE, MAORMMEICHENEERI b LHwRIND. KBIZELTH, PIG
ETATIEMELEBRICHETD 10 RO~ — D —DDoK BT A ERET L0,
MO N EDKRBRNOBEZEZLAE L R0, B PITAMAAEATH D H 8
HESB EAIBE B ROB X 2 KM T D, 29 Lt A bOEERORE T IEOMEX
FRl v 2T Ao R, BT oy, Lo7T, xRt s A Mok 5 Oxford
Foot model'®® X 5 {2 PIG LV L2 E 7 L & O, B o W & 8 5 F5 Fr i B £
LTHEMETSARELVSTEHLVWRAALMLETHDL LERD.

bz s, SITREOKRBEE B X OKRBEE OJEMAEICE L T, PIG €7 /v &8N
BUVICLDFHAEBEIIEVW—RERHY, BEECVTIE+SEHNTHLEEZXD. %@@
@%F’%Lfi PIG ®F v LB Vo EEOMENEH c&F, BRI

LA FEORFICIE, PIGET ALY bFHEMARFELHWIZHBHRIENLE LB X S,

PIGEF NV Rigt Y

K8 PIGETIEEBEEEUHIZEDIEHET AV FEEZRDIEE
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e i

B 1B 20 E2HEAT 2L, LRICEEBWMEINE K% HFRMSAELT D EBHE
HiEE— A FAHARL, TSt IZATEBEIN & KGR A A T 5 & BN K E—
AVEIBHRTLZEN ol 2O DORREZEKICHICH T TIHIERBERST S L, LR
BT 2 EEEGHEET— A FOBEKRICHRKRT ZEREZ AT HEMICIE, % EHESN LK
BT HRMICE TN ARNELTH Y, TSt BT 2BEMIKE— 2> b DHKICH kK
TOIERE AT DEMNICIE, AT ES &R FE AR A AR TH D FREEN D D .

a3 ik, BEiEt 2 AW SITENE, KRB X OB oA EICE L
THEWEE CTCERTELLZZ DS hoT-. ZTOMOAEICEL TIX, &bARLBEN
WETh o7,

UED XS, RFEIL3SOMmatns, HITROKBEESH A ML XICHET 2525 - &K
BIEEH AL NI L, B FIC KD BRITHNFEOMBEIL - HOEHOALICE E - 2.

o

REt 3BT 2 EMEE S OBIERL L OMT HiER EIE, ~A4 78X =KXt o
M HEMRICZEWEE W, £, < SAVOHBREFICIWH IV Z L TR
FEBCTEL. TR LTEHOBELET D

AIFTRIL, X FBRREZRAEMETICE 2 ERAFEEOMELEZZ T LD TH D,
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2) HR T, PABE=, RIS, Mo BR - B - BITICE T s mmE N E T oD
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AR —VEESHICEWTL X7+ —~< v 200 ECIRBICL 2~y —YHEALHBIC
WIGENTE 2, BFETRTRY) - AT TALKKERZAET 2 5BE DR E XN
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& 1. WBV R I X 35737 X2 — X2 DAL

*: p<0.05, **: p<0.01
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Bonwell, C. C., & Eison, J. A. (1991). Active Learning: Creating Excitement in the Classroom. 1991
ASHE-ERIC Higher Education Reports. ERIC Clearinghouse on Higher Education, The George
Washington University, One Dupont Circle, Suite 630, Washington, DC 20036-1183.
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Lv@E<, TECMEA ) X MISZEER ) Ko<, THER I Enroiz, BEMRIC
L A5B o R, AE B (F£3,290)=3.37, p=0.19, »°=0.03), FLH)H &%
(F(3,294)=3.12, p=0. 26, »°=0.03) TV, [FER | 1 [PRA ), TIISZEGEER) L L
TAMBERMNME o7z, UL 13 TH SR X FA B Bk ME - 72, LA EM
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A7, THVRA ) (3B MEIC % <, EERFRIOALZEES, —AZELOROBANE DN
DH72<, AIDBEIRLNDNERIZT DX A, THCOMISA | (328 X FF O RLE R
RFENOD, —ANEHELDDL XA, THNLEHRER ) (1 TAMEIC 2 < 2B ERFRIOARZ & T,
— NERLOTEHEICAEDE, AL EILLNINERICTHBEMICHDLZXA T EE R
o
INHOEXFEHOFELGFTIEOE D TWHEENI 4 Z A4 7 L OB EIZOWT, T VAR
TURAGHTEER LT (K1), SFrofEE, [HINZERER ) 1Ze7 /80y a v =, i
BAHER L, AT THIE o BN HARWVIEFT PN & 8 B ATICHE L T,
(IR X BRI D 2 E N L, HBIENMET- N DG E2FIH LTV D EE X BND,
(B S TR A=A E <, AHZRUCTETITH BN REGITIZ W,
[FEEA | | TERE, BB TRFOCRANESFFEENTE LT M UAITNZ, RESEICE
Giia R LT\, 20X A T3~ AEELDDINPKENEDSRN) D5 A 7T,
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o DEVRERCTHDLND ZE, ZBERMOFELGITE L TRIRLT W AREER H 5,
LEXD, —ANTWBENDEETID A X A 7 L 28X RO JESGATIIEZ N ZE VBN A 51
776

F1: —=ATWDHNDEESA XA FITBITHMHEROEIS L, 22 XM/ DO,
N EEGE, A EEFEROFEEME () NI SD

PIES EfSKLA AT 7] I
(n=76) (n=49) (n=176) (n=105)
Bt n(%) 21(26.6) 21(26.6) 4(5.1) 33(41.1)
72 X B DR % 1.89 2.49 2.57 2.65
(1.45) (1.51) (1.60) (1.81)
N B R 3.61 3.97 4.02 4.09
(0.97) (0.84) 0.77) (0.76)
AR B Bk 3.99 4.10 3.95 3.81
(0.90) (0.85) (0.75) (0.72)
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INHY B R O SEEE N 3. 89 (SP0. 85), FARY B EFROEEIME I 3. 97 (S0=0.82) Th o7z, —
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30 OFMEIT 4. 35 (SD=0. 91) T > 7o, ZHIH Ek & FARY B EOFABSIE 7=0. 52, — A
AL RN OFRENE 1=0. 04 Th o1, X— Y F VT 4 @ 5 [JFOFLEIZ, sha
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Uy FERBED I & 2 ) 7 A8 =5 %470, TV RRs T hmb 5507 7 A —
(23 F 72, 5OD 7 T AX—DAR A M, AR EM, — ANFE, KA1 OFHHE

—286—



IR 2080 ThDH, FHENOLDEEZEBLIZE A, 7T AX—3(n=139) ¥k b
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T AL =4 (n=60) XNV INEWEET, 7T AXZ—=5n=16) 1L — NZFENEHWEETH
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1 2 3 4 5
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(1.01) (0.49) (0.64) (0.50) (0.55)
FLI) BB 4.92 4.77 3.79 3.73 2.39
(0.56) (0.53) (0.56) (0.53) (0.48)
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(0.39) (0.75) (0.59) (0.61) (0.78)
RANDRMBD 4.64 4.79 3.72 5.33 4.51
(0.92) (0.59) (0.62) (0.40) (0.75)
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MoTn, 7T AL —4 [ TREIREERNEL L, DEERN DT, 7T AKX —T/R—
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(F(4,266)=4.71, p=0.00, 7>=0.07), BEHM:(#(4,266)=3.50, p=0.01, 7?=0.05)|ZHE%
ENRLN, 7T AX—1I1ZBBMERED, 7 T A X =2 ITMBIEMER N &, 7T AL —
3 XA, WaEtE, BRMENRD, 7T A X —4 135N BAEE R E O Th o2, F v
VRANIZIHEBREN WA ZRWNT, 7 T A X —BTRIEBRE TR U TV 5 [a1E r ke
IZENRLOENDINE I DT EITo-2 2 A, $LF0 (F4,221)=3.12, p=0.02,
72=0.05) LIRM™Y (F(4,221)=3.12, p=0.02, 7°=0.05) ICHERENRLON, 7 TFAX
—1IMELED LIANY ZELE LTV,

JTABE =X UNANTHENTZREOB 2 DD o7z & TR BT G TIN5
Bratrvy, 2 WoeAiER (M 2) 2B LTz, A0 B E & < MREME & mno 7 A X
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