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The Impact of Training in Multimodal Communication Skills on Psychotropic

Medication Use in Dementia Care

Masaki Kobayashil:2, Saki Une2, Hisao Hara3, Miwako HondaZ
(1. Internal Medicine, Unity Hospital, Rochester Regional Health, Rochester, USA
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Abstract

Aim:

This study aimed to assess the trends in psychotropic drug prescriptions among elderly
residents with dementia following the continuous implementation of multimodal
comprehensive care communication skills training for staff in a long-term care facility.

Methods:

This retrospective single-center cross-sectional study utilized the database of an urban
public hospital that included a long-term care facility. The data were collected from 2016
to 2020. All 130 staff members at the hospital (52 nurses, 48 professional caregivers,
seven rehabilitation staff members, three physicians, and three pharmacists) initiated
multimodal comprehensive care communication skills basic training from October 2014
to December 2015, which was followed by continuous monthly training until the end of
2020. Antipsychotic prescription rates for residents aged over 65 years with dementia
were measured throughout the study period.

Results:

A total of 506 eligible residents were identified, the median age was 86.0 years (IQR:
81.0-90.0), and 283 (55.9%) residents were females. The prescription rates for
psychotropic drugs among residents with dementia decreased significantly (43.5% in
2016, 27.0% in 2020; p=0.01). Notably, the percentage of patients prescribed anxiolytics
decreased significantly (from 4.7% to 0.0%), while the percentage of patients receiving
antipsychotic drugs, hypnotics, antidepressants, or antiepileptic drugs remained
unchanged over time. The prescription rates for antidementia drugs significantly
decreased from 15.3% to 4.0%.

Conclusion:

The prescription rates of psychotropic drugs were significantly reduced following
multimodal comprehensive care communication skills training for staff at a long-term
care facility. The improvement in communication skills among staff at long-term care
facilities has a tangible impact on reducing drug use among elderly residents with
dementia.
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Introduction

Dementia is a syndrome that involves deterioration in cognitive function beyond what
might be expected from the usual consequences of biological aging [1]. Currently, more
than 55 million people live with dementia worldwide, and nearly 10 million new cases
are diagnosed every year [1]. Behavioral and psychological symptoms of dementia
(BPSDs) are crucial features in the clinical course of dementia in older adults [2].
BPSDs include agitation, depression, apathy, psychosis, aggression, sleep problems,
wandering, and a variety of inappropriate behaviors [3]. One or more of these
symptoms will affect nearly all people with dementia over the course of their illness [3].
BPSDs are also associated with earlier institutionalization, and ultimately, most
residents in long-term care facilities have dementia [4].

Although nonpharmacologic approaches should be used as the first-line treatment for
managing BPSDs [3], psychotropic medications (i.e., antipsychotic drugs,
sedatives/hypnotics, antidepressants, and benzodiazepines) are commonly
administered to older adults with dementia in long-term care [5]. However, older
adults are highly vulnerable to the adverse effects of psychotropic medications [5].
Antipsychotic drugs are often prescribed with the aim of controlling BPSDs in older
adults with dementia; however, the prescription of antipsychotic medication may be an
ineffective and potentially dangerous strategy because of side effects, including
increased risk for mortality and cerebrovascular events [6]. Antipsychotic drugs,
antidepressants, and benzodiazepines are consistently associated with a greater risk of
falls in older adults [7]. The incidence and prevalence of antiepileptic drug (AED) use
among people with dementia are high [8]. While AEDs are used not only for seizure
control but also for neuropathic pain, migraine prophylaxis, and control of BPSDs,
AED users with dementia have been found to have an increased relative risk of death
and cerebrovascular events compared with nonusers with dementia [8]. Administering
psychotropic drugs is often viewed as a reliable solution to control behaviors when staff
are faced with time restraints, have minimal knowledge of behavioral approaches, and

perceive that psychotropic drugs are efficacious and low risk [9].

A previous systematic review and meta-analysis indicated that psychosocial training
and support for nursing home staff significantly decreased the prescription rate of
antipsychotic drugs. However, no study has shown a significant reduction in the
prescription of psychotropic drugs, including sedatives/hypnotics, antidepressants, and
benzodiazepines [10]. A program with a person-centered care approach in the United
Kingdom showed a significant reduction in the proportion of residents receiving
antipsychotics in the intervention group (23.0%) compared to the control group (42.1%)

after 12 months [11]. On the other hand, the implementation of a person-centered care
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approach did not reduce antipsychotic prescriptions in German nursing homes [12]. A
study in Germany reported that a person-centered care approach was not implemented
to the desired extent due to differences in the health care systems in the United
Kingdom and Germany and contextual factors such as staff and time constraints [12].
To our knowledge, there is a lack of research on effective interventions to significantly

reduce psychotropic drug prescriptions in older adults with dementia in long-term care.

Previous studies have suggested searching for the underlying causes of BPSDs and
applying nonpharmacological interventions, including staff training and environmental
changes, prior to prescribing psychotropic drugs [13]. Moreover, interventions that aim
to improve prescription should involve a broad approach that targets the skills of care
staff, strong communication, collaboration, and equitable decision-making [14]. In
particular, staff communication during dementia care and the relationship between
staff and residents directly affect residents’ challenging behaviors [15]. A previous
study evaluated a staff communication training program that included in-person
training sessions with videos, vignettes, and role-playing focused on fulfilling resident
communication needs, identifying and reducing elderspeak, and practicing effective
dementia communication practices [16]. Education training significantly decreased
antipsychotic medication use from 20.7% to 15.8% [16]. However, this study focused on

antipsychotic drugs and may have included residents without dementia [16].

Several studies have shown that training health care workers in multimodal
communication skills has the potential to reduce BPSD and improve the overall well-
being of individuals with dementia [17]. One notable care methodology called

Humanitude, developed by Gineste and Marescotti in 1979 [18.19], offers a multimodal

communication technique based on a humanist philosophy that emphasizes respect for
individual liberty, autonomy, and dignity [18]. Humanitude adopts a relationship-
centered and compassionate care approach, focusing on the following four pillars: gaze,
talk, touch, and assistance with standing up and providing care in one sequence
divided into five steps [18]. This methodology has demonstrated its effectiveness in
reducing agitation and psychological symptoms among individuals with dementia.
However, to date, no study has specifically evaluated the effect of this methodology on

medication use for people with dementia.

The purpose of this study was to analyze the effect of a multimodal comprehensive care
methodology training program on the use of psychotropic drugs in a long-term care
facility. The training program was provided to all staff members in a long-term care
institution. By investigating the impact of the training program on medication use, we

aimed to gain insights into the potential benefits of the methodology in reducing the

10
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reliance on psychotropic drugs and improving the overall well-being of individuals with

dementia.
Study design and setting

A retrospective single-center cross-sectional design was used to collect data from
January 2016 to December 2020 from the database of Koriyama Medical Care Hospital.
Located in Koriyama, Fukushima Prefecture, Japan, this hospital serves as a 120-bed
long-term care facility. Throughout the study period, the hospital employed internal

medicine physicians and part-time psychiatric physicians but lacked geriatricians.

From October 2014 to December 2015, all staff members (including three physicians,
52 nurses, 48 professional caregivers, seven rehabilitation staff, three pharmacists, and
15 clerks) underwent the basic training program of the multimodal comprehensive care
methodology. In this study, a multimodal comprehensive care methodology training
program was developed for all staff at a long-term care institution to teach the
multimodal communication skills used in long-term care. The program includes
lectures on the philosophy of the methodology and the basics of communication skills,
demonstrations, video learning, role-playing workshops, and bedside training. This
training is designed to equip staff with the necessary skills to care for residents with
dementia in a long-term care facility. This training was facilitated by three certified
instructors, consisting of one nurse and two professional caregivers, all of whom
completed a 10-week training program on teaching Humanitude. Following the initial
training, hospital staff received monthly continuous training in the methodology,

continuing through the end of 2020.
Data collection and participants

The data were collected using the electronic medical records system of Koriyama
Medical Care Hospital. Information on age, sex, medical history, care need levels under
the public long-term care insurance system in Japan, and medication use during
hospitalization was retrieved from electronic medical records. The study included
residents aged 65 years or older who were admitted to the hospital between January
2016 and December 2020 and who had a diagnosis of dementia. Residents who were
admitted multiple times during the study period were treated as separate residents.
The need for individual informed consent was formally waived by the institutional
medical ethics committee because only data from medical records were used and the
patients were not contacted directly. However, we displayed an opt-out statement on
the webpage of the hospital to inform patients about the study and to provide the
opportunity for patients to decline the use of their data. Three researchers (MH, MK,

SU) reviewed and analyzed the information on age, sex, care need levels, medication

11
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use during hospitalization, and the Charlson Comorbidity Index (CCI) [20]. Regarding
medication data, we reviewed information on regularly scheduled and as-needed

medications prescribed for residents during their admission.

Psychotropic drugs included five categories based on the anatomical therapeutic
chemical classification system: antipsychotics, antidepressants, hypnotics, anxiolytics,
and antiepileptic drugs [21]. Antidementia drugs consisted of three
acetylcholinesterase inhibitors (donepezil, galantamine, and rivastigmine) and one N-
methyl-D-aspartate receptor antagonist (memantine). In this study, the collected data
on drug use included first-time, chronic, and as-needed prescriptions. The study
protocol was approved at the National Hospital Organization Tokyo Medical Centre

and the Koriyama Medical Care Hospital.
Outcome measures

The primary outcome of this study was the annual change in prescription rates of
psychotropic drugs for residents admitted from 2016 to 2020. The secondary outcome
was the annual change in prescription rates of specific categories of psychotropic drugs

and antidementia drugs for elderly residents admitted from 2016 to 2020.
Statistical analysis

The characteristic data of residents with dementia were analyzed using descriptive
statistics. Nonnormally distributed quantitative variables are presented as medians
and interquartile ranges (IQRs). The normality of the data was verified using the
Shapiro-Wilk test. Analytical statistics were used to assess the primary and secondary
outcomes. Changes in the prescription rates of each medication for residents admitted
from 2016 to 2020 were tested using the chi-square test. P<0.05 indicated statistical
significance. The prescription rates were compared between 2016 and 2020 using the
chi-square test. These analyses were performed using R statistical software version

4.0.2 (Vienna, Austria: R Foundation for Statistical Computing).

In Japan, the public long-term care insurance system categorizes frail older adults into
five levels of care need (levels 1-5), with higher numbers indicating more severe needs.
This classification is determined using a nationally standardized and validated
algorithm that evaluates both physical and mental care needs [22]. Research has
shown that older adults categorized at higher care need levels are more likely to be
institutionalized than those classified at level 1 or 2 [23]. In our study, 203 residents
(40.1%) were categorized as having a level of 5, while 187 residents (37.0%) had a level

of 4, underscoring the elevated care requirements among the enrolled residents.
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Trends in psychotropic drug use

Table 2 shows the trends in prescription rates of psychotropic and antidementia drugs
among residents. The prescription rates indicated the proportions of residents who
were prescribed psychotropic and antidementia drugs each year. In this study, some
residents were prescribed more than two psychotropic drugs simultaneously. The
prescription rates for psychotropic drugs decreased significantly from 37 out of 85
(43.5%) in 2016 to 34 out of 126 (27.0%) in 2020 (p=0.01) as illustrated in Figure 7.

Results

A total of 506 residents were enrolled in this study, and the demographic
characteristics of the residents are detailed in Table 7. Among these residents, 283
(55.9%) were women. The median age was 86.0 years (IQR: 81.0-90.0). Specifically, 157
(31.0%) residents were aged 75-84 years, while 307 (60.7%) were over 85 years of age.
The median Charlson Comorbidity Index (CCI) was 2.0 (IQR: 1.0-4.0), indicating
prevalent comorbidities among the participants.

The breakdown of psychotropic drugs reveals that the prescription rates for anxiolytics
decreased significantly from 4 out of 85 (4.7%) in 2016 to 0 out of 126 (0.0%) in 2020
(p=0.01). The prescription rates for antipsychotics slightly increased from 6 out of 85
(7.1%) in 2016 to 12 out of 126 (9.5%) in 2020; however, this difference was not
statistically significant (p=0.53).

The prescription rates for hypnotics, antidepressants, and antiepileptics decreased
from 17 out of 85 (20.0%) to 15 out of 126 (15.9%), from 7 out of 85 (8.2%) to 5 out of
126 (4.0%), and from 12 out of 85 (14.1%) to 12 out of 126 (9.5%), respectively, between
2016 and 2020. However, these decreases were not statistically significant. Moreover,
the prescription rates for antidementia drugs significantly decreased from 13 out of 85
(15.3%) in 2016 to 5 out of 126 (4.0%) in 2020 (p=0.003).

TABLE 1: Ct istics of the resid with d
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Varisbles 2016 {n=65) 2017 [neTO} 2018 (b1} 2019 {re14e) 2020 (n=128} Chi-sguare pValue
Psychatrapic drugs, n (%) araam 22(31.4) 21{289) 4 (50.8) 34 (270) 532 a0t
Antipsycholics, 1 (%) aFa a{114) B[38) 12 (8.3 12(8.5) 040 253
Hypnatics, n (%) 17 {200 a1z 10{123) 17(135) 15 (15.9) 258 211
Arfdspressants, n (%) 702 2029) 2(25) g 5(40) 172 019
Arnickytics, n (%) 44T 2(28) 1012 3@y 000 B04 ot
Antlapiiapte dnag, r (%) 124149) 710} 104123) 25 12 (9.5} 106 03
Antidamenta drugs. n (%) 13{15.3) 17 (.3 7 (8.6} a(56) S[40) B34 0.003

TABLE 2: Trends in psychotropic and antidementia drug prescription rates for residents (2016-
2020).

Stafistical analysis was performed using the chi-squared test. P<0.05 was considered statisfically significant
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Prescription Rate
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2016 2017 2018 2019 2020

Year

FIGURE 1: The annual change in prescription rates of psychotropic
drugs for elderly residents admitted from 2016 to 2020.
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Discussion

This retrospective cross-sectional study offers significant insights into the impact of
comprehensive multimodal care communication training for staff in long-term care

facilities on psychotropic drug prescription rates for elderly residents with dementia.

Our study demonstrated a notable decrease in the prescription rates of psychotropic
drugs among elderly residents with dementia following comprehensive multimodal
communication training implemented for all staff members. At the outset of our study
in 2016, the prescription rate of psychotropic drugs was 43.5%, aligning with the rates
reported in a prior study focused on residents with dementia in Japanese long-term
care facilities [24]. A previous study on standard geriatric care reported no significant
change in drug utilization over a two-month period, with rates remaining stable
between 44.3% and 42.8% [24]. In contrast, our study revealed a notable trend over the
study duration, with the prescription rate of psychotropic drugs decreasing
significantly from the initial 43.5% to 27.0% in the four-year period. It is essential to
note that our multimodal care communication skills training initiative primarily aimed
to enhance communication strategies, reduce agitation and resistance to care among
residents with dementia, and foster improvements in their overall well-being,
participation, and mobility rather than specifically targeting psychotropic drug use

reduction [17,18]. The reason for evaluating psychotropic drug use after

communication training is related to the preventive nature of this training in reducing
the challenging behaviors of people with dementia that frequently lead to psychotropic
drug use. Previous studies have indicated that effective communication strategies can
significantly diminish episodes of agitation and aggression in dementia patients [17].
By equipping staff with improved communication skills, a prior study showed a
reduction in such behaviors, potentially decreasing the subsequent need for

psychotropic medications to manage these symptoms [17].

Crucially, our study stands apart from prior research by extending the intervention to
encompass all staff members within the long-term care facility rather than focusing
solely on specific professional groups. Unlike earlier studies that targeted training

towards select staff categories such as physicians, nurses, or pharmacists [10,13], our

approach involved training the entire staff responsible for resident care. This
collaborative engagement among all stakeholders as equal partners can effectively
diminish inappropriate antipsychotic prescriptions [9]. Previous studies have indicated
that managerial support, consistent staff routines, shared understanding among team
members, and interprofessional collaboration are pivotal factors that promote culture
change and streamline the deprescribing of psychotropic drugs for dementia patients

within nursing home environments [14,25]. By engaging all staff members in our
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communication training initiative, our objective was to foster a unified understanding
and collaborative synergy. This approach aimed to cultivate a holistic and integrated

care strategy for residents with dementia.

This was a retrospective single-center study, not a cluster randomized controlled trial
targeting nursing homes. However, a previous cohort study evaluating the prescription
of psychotropic drugs in 1201 residents with dementia admitted to 343 long-term care
facilities in Japan showed that the utilization of psychotropic drugs did not change
during the study period [24]. Our study suggested a potential clinical impact of
communication training on the use of psychotropic drugs among dementia patients.
Further randomized controlled trials spanning multiple facilities are essential to
corroborate the link between communication training and psychotropic drug usage in

this demographic.

The discussion also highlights the prevalence and prescription rates of specific types of
psychotropic drugs. Our findings revealed consistent prescription rates for
antipsychotic drugs, aligning with prior research on person-centered care

approaches [12]. Nevertheless, the prevalence of antipsychotic drug use in our study
was notably lower than that in studies on person-centered care from other

countries [11,12]. These disparities may stem from differing care methodologies, such

as the relationship-centered care advocated by the Humanitude approach in our
research, coupled with variations in staffing and time constraints. Person-centered
care emphasizes recognizing the unique individuality of each person in every facet of
care, tailoring both care practices and environments to suit individual needs, and
understanding behaviors from the perspective of the person with dementia. In contrast,

Humanitude prioritizes relationship-centered care [17.18]. The primary objective of the

Humanitude approach is to cultivate strong bonds between caregivers and care
recipients, fostering a shared sense of meaningful engagement throughout their

interactions [17.18]. Notably, staff often find greater satisfaction in their caregiving

roles when they perceive their caregiving techniques as impactful. Notably, due to
challenges such as limited staffing and time constraints, relationship-centered care as
promoted by Humanitude is sometimes viewed as more feasible for staff compared to
the intensive demands of person-centered care, a sentiment echoed in various studies

from Japan and beyond [17].

Furthermore, our study showed varying patterns of prescription rates for hypnotics,
anxiolytics, antidepressants, and antiepileptic drugs (AEDs). In our study, hypnotics
were found to be frequently prescribed among psychotropic drugs and their
prescription rates did not significantly change from 2016 to 2020; however, the
prevalence of hypnotics decreased (20% in 2016 to 15.9% in 2020). Fifteen percent of
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residents in this study were prescribed hypnotics in 2020, which was slightly lower
than that reported in another study in Japan (22.6-25.1%) [24]. However, given the
prevalence of hypnotics reported in studies in Germany and Austria (9.9-13.3%), our
data on hypnotics in long-term care may suggest the importance of the appropriate use
of hypnotics in long-term care [26]. The prescription rates for anxiolytics significantly
decreased over time in our study. The prevalence of anxiolytic use in our study was

lower than that in a previous study in Japan and other countries [24.26]. One possible

reason for the 4.7% prevalence of anxiolytic use in 2016 could be the proactive efforts of
the hospital pharmacist to promote appropriate anxiolytic usage following the 2014
communication training. Although the prescription rates of antidepressants remained
statistically consistent throughout our study, declining from 8.2% in 2016 to 4.0% in
2020, this trend aligns with findings from a meta-analysis of five studies that similarly
found no significant impact of psychosocial interventions on antidepressant use [10].
Notably, our study's antidepressant prescription rate was substantially lower than that
in other international studies, where approximately one-third of nursing home

residents with dementia were prescribed antidepressants [13.27]. Although our study

revealed a decrease in the use of antiepileptic drugs (AEDs) from 14.1% in 2016 to 9.5%
in 2020, the initial prevalence of AEDs in 2016 was markedly higher than that in
another Japanese study, which ranged from 7.1% to 7.8% [24]. Given recent U.S.
research indicating a rising trend in AED prescriptions among dementia-afflicted
nursing home residents, our data underscore the critical need for judicious AED use in
long-term care and highlight the potential benefits of comprehensive communication

training for dementia care staff [28].

Finally, our study revealed a decrease in the prescription rates of antidementia drugs
during the study period. This finding contrasts with studies conducted in Denmark and

the United Kingdom that reported increased prescription rates [29.30]. We speculate

that the differences may be attributed to the management of behavioral and
psychological symptoms of dementia (BPSDs) in our study, as antidementia drugs are
used not only to improve cognitive function but also to address BPSDs. Furthermore,
most of the patients in our study had moderate to severe dementia, given that
approximately 80% of them had a care need level of 4 or 5. The severity of dementia
and individual tolerability may influence the cessation of antidementia drug use in

residents with severe dementia.

Several limitations should be discussed. First, the retrospective cross-sectional design
means that potential confounders, such as patient characteristics or staff training
levels, might influence the observed relationship between communication training and
psychotropic drug prescription rates. Although we did not pinpoint these factors, future

research should explore them further. Second, being a single-center study with a
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limited sample size could account for some nonsignificant findings. Third, we were
unable to compare the data between chronic and as-needed use of antipsychotics
because we collected data on first-time, chronic, and as-needed prescriptions without
capturing the reasons for prescribing psychotropic drugs to the residents. Finally,
while many psychotropic drugs might be unsuitable for older adults, our study could

not assess the appropriateness of prescribed medications due to data constraints.
Conclusions

The present study contributes to the growing body of evidence linking multimodal
comprehensive care communication training for staff in long-term care facilities to
reduced psychotropic drug use among elderly residents with dementia. Despite the
limitations inherent in our retrospective, single-center design, the findings highlight
the potential benefits of this training approach, emphasizing its role in fostering
relationship-centered care. To validate and expand upon our findings, future research,

particularly randomized controlled trials involving multiple facilities, is essential.
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Auditory Agnosia Caused by Bilateral Auditory Cortex Lesions due to
Herpes Encephalitis of An Infant but Cortical Deafness at Period of
Teenager Presenting Profound Hearing Loss with Normal ABR and DPOAE
-37 years follow up-

Kimitaka Kagal, Makiko Kaga23 and Mitsuko Shindo#

1. National Institute of Sensory Organs, NHO Tokyo Medical Center

2. Department of Neurology, Tokyo Metropolitan Tobu Medical Center

3. National Institute of Mental Health, National Center for Neurology and Psychiatry
4. Department of Social Welfare, Showa Omen’s University

Background:

There are two types of central auditory disorders due to pathology of the bilateral
auditory cortices in adult patients: auditory agnosia with residual hearing and cortical
deafness with total hearing loss. However, long-term hearing changes of auditory

agnosia in infants are unknown.

Materials and Methods:

A male patient incurred herpes simplex encephalitis at his age of 1 year and 3 months
which caused bilateral auditory cortex lesions resulting in his auditory agnosia with
residual hearing. We followed this patient until he was 38 years old. His brain MRI were
taken at different ages and his hearing abilities were repetitively evaluated by VRA,
pure tone audiometry, ABRs and DPOAE.

Results:

He was made a diagnosis of auditory agnosia caused by bilateral auditory cortex lesions
due to herpes encephalitis. His subjective hearing decreased over time from normal
hearing revealed by VRA and pure tone audiometry in childhood. At period of teenager,
he developed a profound hearing loss bilaterally manifesting cortical deafness although
auditory functions of his peripheral hearing organs and brainstem auditory pathways
were well preserved. Before his onset of herpes encephalitis, he could speak several
words. Thereafter, he was not able to speak nor comprehend spoken language and was
educated at a school for the deaf from kindergarten to high school by visually based
communication techniques such as cued speech, finger spelling, sign language, and
written language. Upon graduating from high school, he commuted to a day-care facility
where work continued to improve his communication using sign language and written

conversation.

Discussion and Conclusion:

The auditory agnosia in adult patients with bilateral auditory cortex lesions is mainly
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caused by bilateral cerebrovascular accidents. Bilateral auditory cortex lesions can
manifest as auditory agnosia., preservation of some residual hearing, or cortical deafness,
a total loss of hearing. In adults, auditory agnosia or cortical deafness is usually caused
by two episodes of cerebral infarction. However, in pediatric cases, auditory agnosia is
frequently caused by herpes encephalitis. Adult cases have been extensively studied but
long-term follow-up studies of pediatric cases have rarely been reported.

In this case report, we studied hearing changes based on our long-term experiences of a
male patient who, at a very young age, was diagnosed with auditory agnosia which
progressed to cortical deafness at period of teenager.

In conclusion, neuronal degeneration of bilateral medial geniculate body of the patient
may have occurred as a result of retrograde degeneration of auditory radiation due to

bilateral auditory cortex lesions and manifested cortical deafness.
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IZE o TRl &I S ERaEEE (B ERETH D, 1997 40 ABCA4 #Eix 13 fLLL
B, 20 RAEICHTEY | BRIRME X OV AW ARSI BT D EFRAFZE, 72 & OUTHHEE
L2 A R 2 2 O SEE R ZE SRR AN HE AL, Z ORRENHIED & MMk 5 Zikic b7
BEERFRBR O EHITFEE L TV D, ARBUICBWT, Bia 1 L RaeA R, A EEAR
B, IR, MR, s TIRRE R & T DI T = o — 0k 2 TR O i
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ENRFEHT DI Loz,

AL

AR VTV MF (Stargardt disease : STGD1) . Karl Stargardt (2L ¥ 1909 4] TH
HEINTERT, BEFELLRIET R ODBEOHVEE A M 7 4 O—2ThHY | HiE
R (1) OBIEIERE & 5, 7 ERERIE, WIRIERIXmIRYE - EIT O IK T T,
HIEOLG AT/ AE L L2 HEERER TH D, P HEERIERH ZCIc 3 DOHELIC
DWTHEINTEY, (1) NEHPFER ™ (2) BAWIRER 100 (3) BRIFER 12
ZOENEROEEE EETHEICEBEEL TW S, B

STGD 1 i, AV, SEBEETE MR, Mpitasdk B2 (RPE) OZEME., = 00 =i
HOPE (fleck) #2292 (M1), PLasLAans, 3IE. 1, FEEWAL. BXAEFLSEMN
B, WD TIRIAWRBAIZ 242N MON TR Y . ABCM ELHIZERNT 5. #iEY
A ba7 g, AR R b7 4 — EIT R AESMICEE T A RBA A G T, T
A CIE ABCAA BEELIEIE & FERR T DB — i & 72 o T g, 1210

X1 : #AERF] (STGD1)

1997 4212 ABCA4 (ATP binding cassette subfamily A member 4; OMIM: 601691) (23315
JH) N Y T R 28 STGD1 BF IR X THIO T S 100 £ D% 2000 Z#E z DN/~ Y 7
¥ N OWEDPFENTWND, 15 FEEHE 2 D ERIRE - 53 B FRIRFIE O R DA E R D |
[RIYE RO IR RERRBA DNB R HEATZ, S HICF ORI E LT, WG, FAMBHE, &
BB E SR RIBRT 7 a—FNeiiei e LT, BCKkEZRLIcA< B ST
5, ?

ARHEFILTIE, STGDL DIFREA A1 = K L+ RHAUMIIE 3T BURFHINITE - TR BASE ISR 2 Y
TT, RHOMAZ G TRl S5,

1. ABCA4E&TF

ABCA4 AR 11349 6, 819 M K02 6720 | 2, 273 HDOT X J BEIND IR B S X B e o —
R RELBHEOEVEE T T, 50 Ho=2 Y o &E&Te, LIRTIX ABCR & FETIL, ABC
TV AR—=Z—BInFA— =T 7 IV —ICB L. WEFRNRIEERY NV Ex o
— K9 %, MABCAA 1X 2 DOREEE R A A > (TMD) . 2 D OWESHIESG % 5 1 7= flfash K A A
> (ECD), 2 2DX T LAF FiEA KA A > (NBD) A7 HiE&EE2F> (X2), M
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ABCA4 I HHARIZOFTAE « $ERDINETT ¢ A 7 BFKITJITE L, fHAIIED S RPE ~D L F/ A Rl
EICEET 5, IRV A 7Tl KL TEE LTz RV oRea—r 7o e iy
EUTeA— IV N T U ALTFF— | BERSERT 11-VALFF—VICHER I D,
2B = DA — L TG RALFF— L, KRR T F UL )— LT I (PE) ERES L.
N-retinylidene-PE &\ 9 #HAKATER L. ABCAA IZ XV F ¢ 2 7 i~ & GEFIAICHE S
N5, Fl2, ABCAAIZRPEIZHE L~V THRIL, VFFT—LOFFHIZB N TS RO
BafHoTWnb EEZExZLN TS, 301

2. BEZHIRBEDSTFAI=XA

ABCAM B TIEZX DO TEHRER (RN T ZAL, ZRETIZ 2,000 282 53
Ty RRWMESATWS, P82 b0OERT, BV A T o HERITFEAS A Fr T o
— AFHEEER A ha T — W SRR R ORIN E 72D, Fio, A v ko Ik
\ZBE9 5 ABCA4 N U 7 2 h OMEE B AN EA TE S, BHIEEA > e ARiX, Zh
FTHHINTI 2h o7 STGD1 OBARER O—FBAF L, FIE DRV EER & BIfR
HEINDHN, ZTORMWEREMET HOIXKIRE LTEHLY, !

ABCA4 IZ81T 5 T VAR T EEE AR, FEIRE CHEIE-OTHICHEITT 2 KRB
R L, MIRASERICIEND ZENE, —F T, S AU AERL PORERERIL, —
RAZIEEFME T, EATORER, HEITHBICIRE T2 2 08, 2B 2 L —Ho I X
Y AZEH (p. Leub41Pro/p. Alal038Val 72 &) (%, F/VAER L [F4E 0 EE R HERERE 4 5|
TEZTHBEERS D, P F, HAMEE SNOEREBUEROMAEMN D, ABCA
B R DOSREIC B A B2 5 L &5, Foveal sparing STGD1 (FS-STGD1: W% - th
DEEAFER STGD1) D K 9 72 BYERY TIL, p. Arg2030GIn 72 XD I A AEE N5,

12, 20

Fo, STOLITIERBERCAFEIZ L > TR D 7 7 U X —ERANGEEL, BAER BRI
JbK) TIHRBE a R — MMFEREA TWDEN, TR, TVTHR, 77 U DR EICH
THMFEIIMIR L LTARL . ZEBEM TORBBOBENRCEZE LY LT HICIEE 5
RAHMIENRD B TVWS, b

I BT, Tk BEEERRBIACE#E T 5 [MEMRET LV (hypomorphic allele) | &>
ABNT AV HEHLMNIR->TEY, Zibld trans (ZHDBIDT LIV O EEE IZEfHR 7 <
TR ZEMT D EDREINTND, TN OBEERROMF L LCid, EFREAS
A DHEREDME T LTUWA ABCAA Z o N7 (R AU AER) o, EFEL & 3
TN LTS (AT T4 ZAEHE) LW THERRET NS, 0D TRIFEMER AR
Tholm AT T A4 ALEHY | ITHED nidi-gene OHHEISMINET v & A1 L 0 JFEME & 5
HEnTnws, ?

ABCA4 DIERE R FE L ITFRRITEIC L 0 OB FIESID> 6 N-ret-PE DEREN 5 F < WO T,
EALVTF /A RRERB L, BRI EMEDE A2PE 23804 5, A2PE 13K RS, S5
(IR WERE A RO A2E 2R L. Ml B2 (RPE) (VR 7 AF & L THEFE. RPE 1%
REARA « MIISE, S HICIIEMIBOESE - HEkEgl &4, o8

ABCAA / v 77 b~ AR D STGDL EF/LVEMTH Z DOFRRBIIZFHENTWEHER, w7
ANITHEBDNFE LW & EEROEITHRESBIETH L L RAXRSH S, Mz Te b
BT DLEX Y T 4 SR BGAEAT ClX, RPE OFEE ST > TR OB DM E 5
T=ALHLTENTRBINTEY, EEETFOIOLRIMFNPMLETHD, 12
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a b
lx"1\ -"= ,-:-_ﬁ’i
e ®

WE= 0~ W - L

I e o i_% bl
&
.

G d

X 2 : ABCA4 BIEMEIEIE D51 A =X A

3. REABORKMK

STGDL (X ARPE D EATHE ORI 2 B2 Uy FIE IS/ NI B FHEMIC L <, FHIRIERIC
ISEEOER (FNVERRE) RABREF TIII A AERBRZNE ED, 2l s
FIBEZIZ, RETE, A&t (FAF), A7 FZ /L KA A 0CT (SD-0CT), 5 L UHHE
B (ERG) 72 EDOQFERRENEE THDH, 2P Y TIIIREF AN IEFR 22 & b
B WK TOF W00 6T HOLEKRESCA AR, RPEORENALLND Z &
N5, MNETEHYHICZ Ly 7 (ABE) BRI ELH DN, EITE & HICHE
L. #RZEMmENEIT 5, 270

ERGIZFEEAD L 3N THO THNZHH TH Y (Group 1 IXHBIHERER T DA THRED T4,
Group 2 [Z#EMRIEE 2 EWHA7Z P12, Group 3 ITFFIAR « SEIRDIRHIZRBEE 2 E VW o
TthE EnD, PUERHCHIEINCATR ERG BH 25RO BRI 2B T L, M — T, IEW
ERG Z 7R L7 HBE D 5 BEFRANZHETT L7 DI 20% TH > 7=, 25 O43EITEER (51
Group 3 THAZEHEMNZ ) L LML, IBFENMAORRLHMICENTHAEHTHDL, 1
WAETIE, RRABILIEICIAE T A BpRM STGDL (FS-STGD1) & iEH &h T\ 5b, 12 = Al
RS & UL B S LR - VT Y . SD-0CT TIXERGIZ I T = — T TR T &
AU, RPE RCARMEIEDOFEENTE L Z 2 SN TW5D, ZAUIx L, FE FS B Gl orR
Fa B & S I 2> B RE8 H AL 5, PABCAA BEEMEIRE 21X 2 AL 5 2 DD B 72 5 REIBINFTE L,
I /NY T2 OB HENRRLND Z EnD, KRBT O R 2 mTREMEA RIE X
NTW5D,

4. BRI

Stargardt Ji (STGD1) @ HARFEMFFCIE, FEEBET OBEE & FRARSBRFM S O IZ

BEE R MERROLX 2T M) —H A U AR E LT, EHEES MR IR
[ProgStar] Tl 260 ALLLOBERZE & Xtk Al & B L ORI S BER Thz, ©

o OWZE TR, BARREOME & | FRRRERIZE L 72 EHEMEOEWT U N 1 A O R E

NHEEE X3, B3 (FAF) B2 I1Z81F 5 Definitely dark autofluorescent area (DDAF:

SERHOEIHI)FEIMN AL T U N Ak Tpotz, 9136
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% AW TIE, 224 BR CEXAEER 33 76%) 123 THIRZRED DDAF [HAE D V1% 2. 6 mm®
HEITHE XA 0. 51 mm® & @ S ALz, 2 M S AFFEClEL, #IH] DDAF mAfiE 3. 93 mm®,
FRETHEIL0.76 mn® TH Y | WT IO T H IR DR & S0 E T3 E I ET
HZENRS T, o

FAF 139 R OMEEFREIT 23 M5 25 =4 ) 7 Fik L L T bIEEEO B WEHEE T
HY ., PIHIREDORKE JNTETTHIR L7200 5 5, B2 F 7= SD-0CT 33 L OV 0CTA % H
W ETiE, il =) 7Y 14 R (B2) OB MG EREZ (RPE) ZEfED 1.6 %
\ZHET A2 ERBH BN E 720 | SHIFZEMEDS RPE FEE IS8T 5 AlREME S R X7, 292
X 512, OCTA TIX EZ <2 RPE ZEMGENT 2 1k 2 72 kA% TS D I8 85 B BBy & 8122 S 41, ABCA4
\Z X DM R -RPE BT A 2 DR ENT-, *9B 2N DAL, 5% D
FERRRER IC I 1) B RHMEFRIERI I b A HTH D,

5. IBET u—F

STGD1 [ X BARS f CHENL ST IRIRIEDRFIE L7V, LU S BE DGR T 7 a—F 0
WFEBRR R 8 B, 27 B/ IRIEIEI. SRYIRIE, MIIRBAREE, Bl HeE., S 612X
W7 07 — BB T 7o —FICETRATEY . TORTHEYRIE IR b
EBLTWD, 3

IWaE

HRIETIE, VT /A YA NVNTOREEWEAREZMA D2 &, I ARED LS 72
TR IRIE AR 2R & 35 Z ENREENTH 5, P BIRICIE, X v
A ODBERBIEISCHEEFEEOEELZ2B L CLF /A4 R A 7 V2K E2HE T 2 KA
(emixustat, ALK-001, LBS-008, STG-001, fenretinide, A1120 72 &) <°. A2FE DI
FZ Wil 2 BARE ULT-3AI (soraprazan, Avacincaptad pegol 72 &) 23z ohvbd, %<
DOIEANTEE 1/2 FHE 71T 3 BT TH Y | LBS-008 <° emixustat, ALK-001 7Z¢ &23RF
HThHD,

BRI

FRlZ, BIEFI~OBHANED 5T Y, b MRS (hESC) H3kd RPE g% v 7z
BAEIRIER DS 1/2 AHRBRDN7E T LT\ 5, P JEEOWHE T MR O A1 2~ I R A
DBIE S, 12 A4 N2 (VA) OdEEBRB R ONER, A4 7 aXY 2 Y —|Z
X DHERERISGE I IR SN o 1o, BIWERITERE S TR B9, fF3EAIC I RPE & 17411
ZRFCBAET e bRt ST D, P E, BEEBEHREHINE (BMSC) %AW -ih
RO EECERTP CTH Y . o DAL TITRIISGED 76. 9%, IRBERECCEDS 61. 89D AEH] TH s
STz, o> BUSC BEMFZE CIZBE b RRE R ch b,

BIETIER

ABCA4 SBIn T O FE (BEHL) HIEDRIERIFIC T~ U AT /I 2RI OLEE R L
TEY, B b~DOIGHNED 5TV D, P LavL, ABCAA IZIKE BT THY ., @
WHENDT T JBEFET A VA (AAV) R X —TIHERPRETH D, 07D, L0 KRE
BOBLBTEERDL LT UA VAT X —03B% S 41, StarGen (SAR422459) D 1/2 8
AERDT O, GMREOSGEITRS b T ZaMEICREIZ WS O ORBRITFEIE T L

1z,
SHICHIBIRSE: (47 Y= 5T 1 7 2) Tl EATHICR U CHRARIC R % 4

THFEDPFESNTEY . AV2 2T Y VB FAEATLE 1/2 HE KR
(NCT05417126) MNEITHTH D, b° ZIUTIRAMIL N HEIE X V7= IR HE C & M N Ol o #l i
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(B E 525 2 LT, FUEREREZ BIEETIHRETH D,

Z DX DI, STED1IZHT HIERIEIFIZ AN A HEA TR Y | kA oI
T WA FE ., RN £ T RBAT = IR U7 e —F R MR STV 5,
A% O R & B2V - HOMEORMIC X o T, STGD1 BF ~D R 72 1R LMD
DEIFES LD,

MNucleus Chromaosome

X 3: EYIBR L BLEFIBROT Fu—F

rEm

STGD1 13/NRHA & il & CIIET DB 2B MEREIEZE B TH Y  ABCA4 BEIHE O FFEE -
WIS REME DN CTH D, D 16 EROZEMZRRITIC XV IR RS0 H SRR D BLR ) 1 x|
B OIEPERER )N EhE S iz, 5% ITERMIEIE I 2, Fii- B8 IR0 LS
TW5,
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Segment FXAREHERIENIBA L o AR —HEKICE 2 D RE

g WALz, KWE—Z 18, BH M0
(BB, v — B a V5EE)
1 BN RO =R o 2 —IRF
PPNTUNE Y NES TS S S S il FTE S
3 Laboratorio de Lente Verd

B

H A : Swept-Source Yo Tk @ (SS-OCT) iR#hE R ELEE (2B 5 Segment J7
K2 LA IR#EHE (segment AL) % fE & Composite 172UZ X 55 AE (composite AL) @
HIEMIZ OV CLEE U, i ORI L > X (I0OL) R U —HE A A~D R Z Tl 5, Kane
X L O Hill-RBF 3.0 & & REFFHE XA~ DB A iR 2,
J7{E  NHO W [EFE > % — T, 201941 H)25 2020 4F 12 HORIZ, 7 e —X
IOL # MW ANEFT & 2 T 7odfEf 2 x5 & Lz, 2 20 AL 1I23-5< Barrett
Universal II, Haigis, Hill-RBF 3.0, Hoffer Q. Holladay 1. Kane, 3 X' SRK/T O£
U K DRI PRI EE 2 b L7,

it S ARWFSEIE 145 5EH, 145 R A %152 & L 7=, Segment AL (24.83 £ 1.89) (%, composite
AL (24.88 = 1.96, P<.001) &LV HAEIZHED>7-, Bland-Altman 53#7 TlX, segment
AL & composite AL O Z=ZE D FIANA T ADG58H Hivlz, Segment AL 12555 < Hoffer
Q =, Holladay 1 X, SRK/T X CE N7 SDE (£hEh 0.52 T 1 47 % —[D], 0.54
D, 0.50 D) &, composite AL {243 < SD fi (Z#1€+ 0.57D, 0.60D, 0.52D, P<.01)
KU HEEITE»- T,

ftwm © Segment AL |E, composite AL & big L C, HIREEIR TITEL<, EIRERIRT
TEN< EH S D, Composite AL % segment AL (ZE® 3% Z & T, Hoffer Q =,
Holladay 1 7. SRK/T R CIIRIFIE &M LS5 2 LB TX 5,

HH#

HNBEFI% O T THREEE L, (D) IOL EHGHRE o (68 3 fift, 2 4 XXk v
EfER R OFEXA~OBITEET) . (2) IBROYFERHES X EMIZHIE T 54N
EA oM L (3) HADE A LS MG EIHED DN T LI T AL AOHAIZRDL
s X957 I0L ofEm E, (4) ANBEFROZeM & TRIRTREM: 2 17 LS+ 2/ I F
WA & 7 A A% 1-4 . BREICLVRE M ELE, ZLTENLOEHRIZLD
H NP IR IRE LK IR Z BRE 3 5 BENEOTRRE D O JRITHE E Tt 2 ek L 7=+
fi~LHEfr L, LA, TR, =R, ZBRARCOEFTRELBET L ENAfEL o7, %
7o, EFHIIRENR R E S TR R (AL) MIEORER EICKREEBR L 5~T7, %
AR ELEE OREEE & G 1L, & O 10 5L ETH Y, SS-OCT % & L= lELE
B, LV EMTEY FEMEO®mWENER RE R4 2 & RIRHZ, BAEORTIER S K& <MW
ELTW3 9,

39



[m—EYa FFEE]

BERAOIC, BE LB ENS AL # R T 25120, (D) IRERSED H— O R 4
fEH9 % 515 (Composite ) & (2) FIRERINE MG ORI 2R X2 /5T 57
DIZEBE DI R ZHE AT 5515 (segment AL) @ 2L H 5 12-14, Segment AL

(Sum of Segment AL & &I 5) HIEX, AICFEMkO EME2BITRARET S L0
IR D B OO, HERAIICIT XL D IEfMERIREK AL 42T 2 Z LIRS T D 12-
14, 2L, ERDITE A EDOFHENXIL, composite AL IZiEE L72HDOTHY, BT A
NAL EHEHMEOH S IOL FHEKXIFIRONTWD, Fo, FELZM ELSEZEEbs
segment AL OERD IOL EHGHE RO E ~DFEM B W CIIEM A mahi S
TRV 12-14,

AAFFETIE, SS-OCT D IREHE M E%EE 2 VT, composite AL & segment AL |2
3K 250 AL JIEEOZEEFH L, segment AL 75 N TAIFE— A D IOL JEHEHH X

(Kane 20k X OYHIll-RBF 3.0 2) &, Barrett Universal II (BUII), Haigis 3., Hoffer
Q =, Holladay 1 ., SRK/T X7 & DEEAFO ARG 2 28427 LT,

Fik
2019 £ 1 A5 2020 4F 12 H oz, 1 ©—=xsfiAktET 7 VL IOL (Clareon. Alcon
Laboratories, Inc.) % T HWREE T &2 52 1T BAF 72880 2 15 7= FER 2 k5 & LTk
A EITHR LT, AL, NHO HEEE ¥ —omiEE s (R18-161) OEKiR%E
ZF, LY R ES OFANCHE > THEME ST, AFFEOBRIMEREL, IR IEE R
(CDVA) 73 20/30 LA, NATEIFINBEOEMAN 4.0 7 4+ 47 % — (D) 28z 5, IRF
FATCIRIME OBEERE, EARIRAOHE (B : IRFERE, APRE, AR, 3R,
AIERIERERE) . AT OE R ERHRMEHE TE RV E T M T& 20, iR £ 7213k
DHEEREDHE, & L,
W EE OMRA
EEEICT, RBPEEEREEIM LIS X 2@ OMETR LOM% 1 » AMOIREHRA
(7> RV hERZHWZ 5m T CDVA JBIE, MBTEMSTRE, AEEd=EE, REH
. BLOREMRA) 2% L7z, ANETRL. 2.2mm BB CPASHAIDIE, Bk
{51473 L OV IOL FENFEAIFIZ L 0 fThi, T X TOFMMTANETIRZHM L 5%
B E 2 FTE (TN 12 & - THEIRFEEF TiTbiu-,
B Segment AL DFFHH
Composite AL I%, AT SS-OCT IR#HEHIERE (OA-2000, Ver.d, h— A —%tH)
ZHWTIREERE 21T, REEOEHESEITEL 1.3496 L LTHRIILE, 61T,
IRER PN D221 oy D IR TR 2 5 1.3837. RiFE/K 1.3695, /KAL{A 1.4051, Tk
1.83394 L LTH BT AV MBGOEIZEM L, 65253325 2 & T, segment AL %
SR L7, 20D ORPTERITT X CIRER I E & E 0 & e GRS 2 EE Huviz,
WIOL U —itH &7 — 2 Ik
BUII (V1.05), Kane, $ X O Hill-RBF 3.0 D EXIL, ZThENDOT =7V A b2 b
(2021 = 5 A 18 H22 5 2021 £ 6 A 16 HETIZT 7B R), WELHAHERT S A EE
119.1 ZfHH L CTEFHH L. Haigis. Hoffer Q. Holladay 1, 3 L' SRK/T i, Excel &
Ty Ry—MCHE L, VU XEHOREIZ, 4 204 —7 Y —2K (Haigis,
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Holladay 1. Hoffer Q. 33 XU SRK/T ) TOAEITRFETH 72728, Z O TldiE
HLTwhw, ZhboXoLbryr XEHILZ, #4742 I0OL Con
(https://iolcon.org/lensesTable.php ) (ZHf~> TRRE STV 5, THIFRZEX., & OJEITE
o, T OOXTHEAE SN THEITEZ Z LW TEI L (EO PRIERZEE., THILY
HIAORITHERZRT), FETHERZE ME), et TR E MAE), Hguffaxt
THREZE (MedAE), BEOTHEAZED SD #4Ricxt L TR L,
W EE AT

ﬁ’ﬁ%ﬁ’ﬁ?—ﬁ&iJMP Prov. 14.0.0 (SAS Institute Inc.) W CHEE L7z, 7 — X 3AADIE
*ﬁ%‘f X, Shapiro-Wilk IEFMEMRE ZHWTRHMEE L, 200 R 5ALE 252 AW TEXT

5 O JEITIE TR ZE & OBRROMENTIX, XSO B 5 thiiE & Wilcoxonfi iE 2 FH M -, 22
@;EfiévFTHIJAL%a$fﬂﬁ¢é 72®. Bland-Altmanf##T % v 72, Bland-Altman[X<Tix,
EMEDZIZ2ODPEMEOEXEEZ N T T ey hZhbd, TOORTHE bV MR

(SD) % t#Ed 572912, Holladay 512 & » THoal S 7z By w2 06 L7222, ¥
TN A XL, 2HEH OMedAEN0.25 DOEZMHT 5 & 9 IZRE L, AEAKYES%, Hat
HIRR HH 7180%, HEHER7£0.45D & {0 L, 104023 %88 &4 L7z, PEIZZEILE D=9
AR XA, FAEEPIE2Y0.0640m D5 E . FEHICAE TH D Ll Lz,

RS

145 3] 145 AR (58P 55 4, 2otk 90 4) (2B T, segment AL % composite AL £V %
AEIZHE» o7 (0.054 = 0.070 mm, P< 0001) Bland-Altman fi##r T, 57i AL &
A AL OBICA DB S A T ADFD B, 95% —F BRI 0.191~0.083 mm ThH > 7=,
I, AL 3MEINT 512240 C, segment AL & composite AL OZENJEKRT H 2 & &R
ER

BROEIT THRFERIT, SRKIT RXZEFRS T XTOAXT, FETHFERZEIT composite AL
XV Y segment AL O NAEICD 2o 7= (P <.001), Segment AL [ZF:-5< Hoffer
Q. Holladay 1, SRK/T K TEbN7=MED SD i (FhFh 0.52D, 0.54D, 0.50D) %
composite AL [ZF3< £XDE (£ 057D, 0.60D, 052D, P<.01) LY L HE
\ZA& 2 o> 7=, BU2, Haigis, Hill3.0., Kane @ FHIFEE X, composite AL & segment AL
M CHEBZZRID > 72 0A-2000 |25/~ X472 composite AL & b9 5 &, segment
AL Z AW RToOFHERIZE N T, HREER I bm s L v b7 < BIREE
IR Tl 2y L0 3 b2 < PRl sz, JEIT PR +0.25 D, £0.50D, £0.75
D. =1.0D INDIEDEIE X, ZE4 50.3%~58.6%. 71.7%~82.8%. 83.4%~95.9%.
89.7%~98.6% D#iH T o 7=,

[Z4£]

AHFFEIL, SS-OCT HREHFEHIEEEE I K » TH O MEK D composite AL 725 (f4 5,
B, K, RO S) W L CTHEI S5 segment AL 23, Y52 E 2 &
DI LAIZ BA%E &7z BU2, Hill-RBF 3.0, Kane 72 E otz G e &M
IOL EHGFHREX DR EIC KT T HEL I T 572D L7z, Segment AL #H /=%
A OJEYT RS X, Hoffer Q. Holladay 1., SRK/T RiZ35\Tld composite AL % FHu 7=
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BAa LD bENL TV, L L, BU2, Haigis, Hill-RBF 3.0, Kane 2B\ Tix, #HE
AL%ZEZ7 A N ALIZERE L THOREICARRYIGEITRO b ol

—7J7. composite AL & segment AL OHIEME B ARIZES L TlE, segment AL IR ARHHR
IRCHE, MIREMRERCTRCAELINTEY . ZO/MRITEEHRE B L T1D 12-14,
Haigis IX composite AL @B EIEHIE XD AL \CEHT 57 0TV X LEHD THE L
7218, Zo7 T U X AL, EIREHEIR C AL B2 @K L, MIREER ¢ AL 5%
/NG9 %, segment AL (%, KARHHE IR T? composite AL T4 U5 AL i KiTAlh & |
FIRENR AR T AL o/ Nl A T 5, kL LT, 025D, 0.50D, 1.0D LIND T
HFAZZ FFOIROEIE X, £ 50.3%~64.8%. 74.5%~86.9%.91.0%~99.3% TH V |
IO ORERIE, B 2,23,24 LRIk TH -T2,

AL, b &b EH—-OFYEPTEE H o AL (composite AL) OHIEZIT 5 SS-
OCT AR EHEE I ERE R D segment AL ZHH L, ZOHLWT LT Y XLADTH
KB 25 L 790D T OMZE T d 5, S 2 GHIE 2EE D B4 12z S 4172 BUIL s L OY
Kane Ri%, composite AL |Z %Aéﬁf_ﬁ& 725 TNDHIET ThsH, BUIL ik LU Kane
KT segment AL 2 L7234, SD XM L7228, S EIORGE CIEHHAY 2 2135
n7pinoi-, SS-OCT & "zjé%& J: > THE BN 5 segment AL 7 Kane .38 X OV Hill-RBF
KT 5 2 58 B U CORBHERIIARFIEDOF =72 HEk & S 2 5723, composite AL [Zxf
L Tsegment AL IZALMENNT 2 LM< 720 ALBBAD T2 E B RAMHEANRHH T2
ZD 250 AL ﬁtlﬂéi@ &7 IOL EHGHR RO FREREEICKIT T 8L LV B 60
& UTORT IO, AL DSR2 D0 S BOFEFI DR L T BB TH 5 L b,
AL T, AL 75>§E':7‘£€>HE@F{§J§&75>BE%%LT% D (f: AL>26 28 31 R, AL<22.5 A
10 iR). Haigis, Hill, Kane, BU2 X THEZEN 2\ E DFER LRS- DX, FEFED D
RN Te oD Th D AlREEN RIE SN D,

AWFRNNTN L ODDORADR S H, 1 DHIL, A& E—ExfLT A > Thh, BH—
R 7 N—TNORED 72\ BNEED 7% & T bl i/ N 72 BRI TH W . Web ~—
ADFFERXO TH#FHS ) OREFIA 72 < | Wb £ 72 3RS e AR E RS A R OIRITIFE E A
EEEINLTOZRY, X0 KRB CEERAERIRE 2 & ToRin £ ZHasF7EIZ BV T, &HD
IOL #HHEX % &G & FE UK T2 segment AL I E DB HONWT S BIZHHE T 5 SLH
DD, 2081, AL BT 248005k (A, K. Kk, Mg OFEEORTT
IR E L CIRE “CZ?) @ AWFFERE R OIE ML, TERER A — 0 —D350E LT i :1{E
ZELWERELEBAICRON D, FIREBOEIRICONWTIH, 5B ISICHET I HLE
N5,

(&7

SS-OCT HR#hE | ELEE CTH 572 composite AL & segment AL DFE% A L7,
segment AL [T composite AL & g U T, RIREIRIR T34 < (EIRER R TIXR o 72,
Segment AL |%, 58T X & WA AL L i LT, Hoffer Q. Holladay 1. 35 &
O SRK/T KT K 2RISR D THIFEE 2 7] E w7228, &8 BUIL X, Hill =i, Kane

TR EEITImE SR oT,
(RAF7ENAE 1L, J Cataract Refract Surg. 2024 May 1;50(5):492-497 [ZUXE, S 47z, )
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( BMREEEEE PTEEREEFNAEE FEERITEE )
BR - FEEMERE ok Eif

BT PR IEEIE, BRRREE, S RIEE . 2 U CHAERICET 2 EFIE AT > T
WET, RO AL LT, BEEEEOZ RN E~ORY A & LT, HE
DEFRIER E 7 DMEROMT 2T > TH Y, ZHE CTILRERH OO B#F & 2 D#
TROK) 9200 BIDFENT 24TV, T — X N— R L CTE & Lz, SELISMNT b B S 0EER
el A b & L To bk 2 2B SRR B OB IR BB PRI R 21T o TV ET, I HIZ D&
IR BIZB W TIE, 7 VBN SR CRREAEI] L IBIRBAR O D TV E T,

7z, YPEOIREL, HEMEMER & LT, R LR O 3 EE S 5 A H
FEEDFE~OWMY M BIT>TNET, BIR T 7 v F 74— W) AT L% HWT,
AR OIEFIEGRAEHED TR, TR ETICH 180 BIARE SN E Lz, Bk INn-1EH
ZIRHT L C, ARBEE OREMII L ORW LG Om Iz o722 g3, BRI
BTRESNET =22 RICBR~=a TV EZERT S & &b, BEOFEENE & ik
NMRDEDIZTHIEM SN TWET,

ZNHDOBZEND 15 FIZ ERTE TIEK 20% TH - 12 BI5 2B ORE S, BIFETIEH
60%FETEHDH I LENTED L L HIT, BIRFPIIRERE LD D MR O ML TOREPEIE R O fF
K THHTEDL LT TEFE L, BIEIZZORBEZ D, SIEROEm VIR LB L,
DWIN DIRIEAD Y — A L AR EFR ORIV E ML D T2 DI R 2 D TV E T,

EREEENRE (S =R

PR PEEM IR (PR R) Tk, AARFRFPEROEENAT oA NG U —% 77
=BV TR A R L, B BRI 2 BN G ORBRINE A BfE L TR0 %
o BARHRFSTIX, HRFINO QOL #Hlilic >\ T b RE O RF-H alfEs: & 7 L
TS & & T,

o, R AAHERERAEEROBRICOSMEE TV EE | FEHEE TRERA KT
L. BUEMATH T,

BARIZ DT > TT I T E Nl MR 3 5 fillER 03 & 7o & T 3B FIHERE D 2) 2R 2 FF A
L. fMRI X° NIRS 72 E 2 W THOZICET 2 b b <K T2 £ 5 T, &
HIZ, FEEEE LY NHO WFEEIC T (RPERRIRIFZE & L C) Ml O AT K 585X
TP OMEORFEZDONTIE, RETHIWEZT 5 5%2) 70— T,

HHFROE=2 Y 7k & L COH/NE rTEMGHIZEE OBRFE H0IA HA 5 E Al
BERROBFE HEATE Y £ (W T BRFFHRER) o HOIALMMEERIC OV TIE, 2025
TR O RIG BRI A T CE H L ZAE TILE - TR 77,

T U AU T — a3 2 K DBITERERE & R RE O UGEIZ B3 2 F 78 & BUfEET T C
R
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T 5 TETT,

# LV ISR OTFEC M RSO MR & bR TET, &% & EREET->TH
0T,

BAERRMAE FEaET R

BAERIIEE (FEETER) 13, BRSO SIEC ORI 2 B LI 2170 E
L7z, BERMGIR ORI CIL, SEEMMEIHIZIRE AT O AN LELORREEL, 27 —F
IR B TR 2 D TV DR 3, LMFZEREES & O ILEMFIE ClEd Tl 0 £ 77, MHEHE
B A B =KX K% B8RS D EBEFIEICEE LT, Fraf 2 W2 U E Lz, SRR %
R+ Z &3, RERERAZBAETHZLICOoRNY H oD HAHEORHE A Br-7¢ <
BT ZELICHEMTEDEBEZTWET, o, ELEEL, TCF6 Oftt, LA e 74
YRR T = RS OB A 5 2 DR LTREE SNVE LTs, A %ABBER~D
BAMSHR T E SN THET,

AR EEMAE (EHERT HEE)

AWFFEETIE, DEVEGITZ T TR BRERE 4 R & T 20T LTh, FEMl7e
HHERERTAT 2 36 Z 722\ BEIE, SPEFRREER RIS 2N RN B O, FHIRE R, TRE
BIZOWTHFRZ B Z 8> T D, ZERMEHTEEF IR L, vHIT CEBREMERE),
VEMP(H A #HERERADIC K 2 37 N EHSREMR A 21TV, 2 OREFIALA & I3 K HE 2 i
4252 LN TE DR R 2o 7, B BMIEFERDS, MREFICE54ET T
UND ATREPEIZ DWW TR L=,

cVEMP #RAE CTHREFEIT D BRI D B JE I EUZ DT, B O RHER NS D 5 8 % 3
AL, cVEMP MR O R m b & BRRIGH O 7 O DI e 2 fikfe L TIT > T b,

FEF] Z & AZEEM 72 AR REREM 24TV, O FWEFIEERZ © o 72 PT 2%, JWEEIC A HH 7 {#
BOHEEY ~NE Y TF—2a 2B IR>TW5D, PHARR L S5 MR RE R E 5]
WXL T, HECEIERICADbEEREI ) T —va a7 vl 783528 T
BIFRAERZS NIz, ARSI L CH AT 2023 720 OB L3I
FEDRFIZHI Y A TND,
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HEATPED AR 6 2 K R R

T 7K T
(RE RS0 o 2 —BREE S R 2E0)

[ZK]

B OFRIE TR & OBHED < | JeRMEEEREE Tk 80%NEEETHY . S5IT4E
BIIET D BASMEEEIEE 3B E TV D, BEROFIEIE IR L < | BRSO 2 %8
KES DS T3 150 LLE, #ERE & oSk 2 38 e D 8UnF13 300 LLEdH 5, FeRME~F
RN ICHIE T D THRE IR T, B OEE . sirlc KRE a5 2 | BIsnRH
DIBENRZ N, AR TIXZ O & O 2REIT MO MBS O 5 70 JRIR & B8P 74 i
L7, ZORER, BURZERIMRA THIAT 2 BENEN & | CORROMRAER R L 26
THWr§ 2 Z & T, L0 IEMRICERORB RN TE 5 EERD DS EE 6N,

[BrY]

AR, 20X REREOFRINGEBER NG 2 Z ENHA LMD | BN TIEZDO—H
DR EER G AR M MRS i /e &) 18725 T 5, TS EIE ORI W
T, HHEOFR L R BT OB (RUT U 2FETE S &, ERK OB IHE R E
DIFEHREEDLETHRFTTHZ LT, LIV EMRE L AR TERARZIETE2 (BEE
B ZOXDIRIEFEERON EDT-D AL TITEEE R & R EIRPT R & OBE 4 fi#
322 &, BafEWNG L0 IEMARERERZERE L T XV ERME2R 21T 5 Tk
EERTHIEEENE LT,

(X5 L OHE]

HOLEREY 2 — BT — 2 _X— 25 SEGFIHE SR L LT 1) BSOS
DRRIR (BREZEEIN) AZRWEERE, 2) 0—39 s FHE CUNEH, FHEMRAMORIE) ., 3) I
IRPT RACHEITHEDFEIR 238 2 D 3 b THRT 2 & | s EEE UL 2078 i CTh o7z, IR
K5 7 50E 80 BB LA ETH o7z, 1 HFEZV GIB2 B TIFIEEITHEDOFIN L 0 £, 2
& BIZ2 ) SLC26A4 TR T ITEA T DOEEMEDOFIN LN Z LB L 3 FER 4FEH.
5 F BT\ CDH23, KCNQ4, MYOI5A {2 DWW THiFT L7z, MFHIHERER Y ¥ —%2%2 L
TBETITo T,

[ R]

CDH23 BERECIIBURL & LT H X7 G/ & /X7 FEGIRARI S KR 5y Tho - 72, 36
FERAN TSR & B RIEDKIFEET > TH VY . BRIEOFIERFHNTIFIT 0—30 5 E T LI
Ko Tz, EEREOREIIEEN KRS, i\ TEmE, THE, BEOIETH Tz, A—UF
7T NIRRA T2 2 A TR BN, PREREERP RS Tholz, FEERI 8RR
& BETE IR E OHELT & ORENEIZ 272 2 B0 bz,

MYO15A ¥ERETIIEARAL & L CTH T Gl & L x 7 JEOITR S KRy T o 1o, 36
JERANT SR & B RIEDKIFEET > TH Y . BRIEOFIEFRFHNTITIT 0—10 5 E TLIR
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BN EZ ThoT-, EQEEREICE N THEBEEE &R ESEOET & OBEMEIZIET 5
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KCNQ4 #RETIT & 37 QI Al /B AR S Ky T o 1o RIERMIZIZIER R TH
V. IEIE 6—24 O T -7z, RO ITRE N KRS T\ CIER (BIEE TOH
E. IFEREHIZE) , PHEEOIRTH Y, MEIXIL 0L TRDI., F—IF 7T A
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BRI X 238NV ERO T, BEERNC B2 5 R a7,
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HE RO, BE/hvEBo# i (A[EE) 2HET 58I, mUNCE/ N EMRT oL £
D ET, BERLIDNE D DEEEAICHEITHEL T\ b,
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D E D I DBEDOWTE I L - THE S B/INVE OB OBTRB R TH 2008 5 0%
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WHET A o Fifrikgeslin - BE Zhusk OERMIC K 2058

LLUTF D 2 SO T,

1) 19 AD HRAMFE (10 4228 HRFINFREE, 9 A0 FEFFEEE) 12, $MP& 7 n—
T TR L WE O L RIREDT)TH 3 B2 2 KR Lz, SR D &l
E L, WEMDIXE>E Zi~7,

2) WEIERE A 72 S ONRR 22 LT BV, B/IVEEEIN 2 S5 &35 B/ VE B &1t
B D RO S HFEE LT,

firEIx. EOREDOEE THIUIHE/NEOHENRLETHD LW TE LA

wa R

D HEMEIIRFICL > TRERITLDERH Y, FPRULEORE THL TV,

2) 19 NDIFED 5 6 4 NiF, FINTHET R E/INVEOBE ZEL HEREL T,
H/NEO#E OIEMEZRFE# & . H/AVEIZRON D Z2INA % 2 & L ORICITEGIEL o7,
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ERNB IOFBIOAEICEIY . BIEOMZ LW FRHTEAMEICL > TRE HER
L2 EBNHLMNI o7, REICRERANZMATICH/ NG 22 L THEDLENLE D
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RIBFEIENC L D & b B E MR ST ZE D2

wEMT D, MEF D, ANEEXD, RER?2 | RKAER?
( VEAERFIEE 2R — 7 L3R AS)

B

HE NG Skl (adipose-derived stem cells : ASCs) Dz F#H1%, ERERSTEFIZBU
THEOEIRY LB OSEE HIIZAS HWDILTWA R, ZD5 1 A T =X LIKRGEY]
TR, AR TIL, ASCs BT 5% A h A > ITSG-6 (tumor necrosis factor-
stimulated gene-6) | (& H L. & Of#) & SERMEMAEE O FHEEE (fibrous remodeling) (2
EOXHICHEETL20EH LN LTc, KR, &P ERMA B 7 » 7 (neutrophil
extracellular traps : NETs) RN & ORISR A IRGE L. ASCs 12 & 5 B2 i ik OB &
SR O—K L LT TSG-6 D&EIHNHR RISz,

=p-l=1:0)

AR L VR U 8 I, ARSI R I T 5 2 L THR AR OEENRATRETH
Do & TR BIIMMHEE R R OERBO T, SRR AET SRR G EIEH L, K
BGR B RI5 &40 RER I 2 i LT\ 5, ZIVE TR RS O BUCRRED b
D2 EDD | MMEREE O FEEICHE ST ARG O EREITMENTH 5, SRR HIX
HE W5 FA S 2 e FYEA L7258 G 2 O €, MMEREE NI S h b v e M RIC
5 L CHRE 21T o 72, AWFFED B #9IE, ASCs 23 REHARIC & 7= & T RAMERE S DB B
BRI HDLFAN=ALERLNTTHZ ETHDH, K2, ASCs N3 5 TSG-6 73
NETSs JERk & HilH L, SR 20l 2 2 & T, FOFE IR CRBEFHBEICEFES L TnD
E D INERRGET D,

RIS L O FHHE

WFZERISRIE, PN CREIFEENEAEL, A>T+ —ALRFar2r P FICERCLDIFEE
WEAF S, ORYGIEDIRWVEHE & L7z, MiIKIE PBS (TR L72IREE CIRIE S T2 T
fIRAT FERERRE s LTz, 2Dk, Wi, Y10 ML, WEEZITV., FHEERRLINIIZ 10%
FBS &4 DMEM/F-12 ¥ 2 TR & BihG UIRNT 21T o 7o, ®1503E. BARANE L (38~
84 i%) NOLERES MG TRk E L. 2202608 L7- ASCs Z W TEBRAZAT
ST, FEER RNk Z ASCs LR THZ LT, MLV OZBLEBIE LT, &6
(2. SRR LI KO qPCR 2L - T, TSG-6 OFEBLE, NETs Dk, 725 TN
HRHEL R HE (S 7 (collagen 11 X°a-SMA 72 &) OFRBLL )L ZFHI L7=, TSG-6 OH
PR Z MWD Z LT, ZORBMERICOWTHRE LT,

s R

WA EE 2018 4FE 4 A D 2022 4F 3 A TIZE 68 il Th o 77, K28R & % ASCs & 4t
BT 52T, IBNfERET o TSG-6 ZENTEZEICE ML . NETs OB IH ST
Too ZHUCE Y | BHEILESEEE T OB AR T Lz, $IRAIZ, TSG-6 O FHFfLk
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U LTS Tid, NETs OERNHI23RER S v, # b~ —0 —ORHAN EFH LT, =
NG DORERIL, ASCs 23 TSG-6 ZJi L Citafl 22 4 HERTEME(Lds & UHRHE(L 2 i3~ 2 B
PFET D2 L H R LTV D,

B

N B SRS 2 B2 FIEA T 2 LA MATIE, BARISHE O BUFIER OUE T TR < Bk
MEEOHEENELD L ENDN, RIFRITENZEMNT DFER L o7, ASCs IZ XD
HERE I OSEEDRITIT, 2D R Y 22— WOMIAZT TR A b A Wz Lok
MRERBE ORI 2B 5 L T D, AWFSEIX, ASCs 23533 % TSG-6 28 NETs JEk & 4l L
RIEFEIEDOMMAL 2P < Z & T BFHBE OIS L EEOWFHEICHFLH LTV 2 WREME &2
R LTz, TSG-6 I L7= Z OREIKIT, FERBRERERITI T D2 26 HRIER L 72
9 %o FHT. WRIZRFRMEL DS RIE & 7R 2 RE~DISH WIS D, AIF%EIE. ASCs Dff
MNZIRBN T, BRIDRIZT T BREEE & W ) BN D b Z ORI A KT % B2 72
R LTS, 7o, ABFFEIE. B A N EE 22T 78 S 1T 2 B AR SRS 2 A
FT DD, RFBF DA RTEREG & 72T,

A In the absence of ASCs

Old fibrous structures

. e / —y |
Damaging ' {/ts % Fenae

stimulus | N —

' o ” &/

. Neutrophil NET: > =

. Neutrophi s \%\\
Day1 Day3 Day7

Type | wllage%

Excessive synthesis Disfunction of fibrous structures,
Scar formation

In the presence of ASCs

Remodel fibrous structures

LTS
A

Day1 Day3 Day7 [ ” g ) 2
K}G.;‘Lll ".%.’ "‘ "t !
SalaL e gi ’és XM N
4 ::‘ )‘V v N 7, "
Temporary degradation _ Synthesis Improvement of skin appearance|

A ASC 37 & | 185 L7 IENHERR CTar 1 ER2Y NET 2 L, TR =T — 5 sl
FNAE DAV TRME( LA T, B:ASC23®H % &, TSG-6 728 NET Oz z, 14 =
T = O—NZR R BARAE 2D | MR IND,

Plast Reconstr Surg Glob Open. 2024 Jul 19;12(7):e5990.
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cVEMP (Z51F 5 500-1000Hz slope FGIHESEFIOF BRI, FEiiC K Bt

e
SR R

G

HiTRERS F 5 BT (vestibular evoked myogenic potential : UL F VEMP)i%, 1992 4258 K
TR BN L o CTHISHFLZSH CRisk SN D RIIEH S ROMIGETH Y, FAsEiEma & L
THOWLNTNWD, SEIERNEREB TR LD RN B, N X 2 ZER®E
ENTW5, cVEMP WA IZI 1T 5 A E M OB BT K 2 BHE-o i c L 28>\ T
Bt Lz, TNETOREIZHLH D L 1T, YBEDOIEFITHH Y v KRR EE B3 L O
W ClI bl B |\ HIC > 7 M T DDA DIV,

B 0

cVEMP [ZIF5CEE A R BIA HO LTV D, s AW The b 2 -1 72 #ili 5
Wik, 400~800 Hz & &4, 500Hz h— o "— 2 Ml CTHESIND Z LN —ikHThH
%o A=x—/Lp (MD) TIEN U 7 SIKIEDAFTEIC &V feii )& #5028 500Hz 7> 5 1000Hz
W27 M5B, ZOREEFELTIRIESE LN Y o OKEREERAED MD O
BipmA L L THWORTWDS, —77, ZOREEREL, T emimnE Tbhrbhd L S
N5, 500Hz & 1000Hz @ 2 &1 4T cVEMP OHIE 21T > 72 JEFNZ BT, JEm Rk
DIRFBIZ X DRI L DBl W T E B Z o7,

GBI OFE (FTHE)

2019 4F 9 A 75 2024 4F 5 H £ TITYBed WA/ EE %2 L cVEMP M & fifT L
72 302 JEFID H B, 500Hz & 1000 Hz T cVEMP ORIE %17 - 72 EFNT 185 ERID 9 B,
HHER R, FPANPER B A BRI LT 175 JER1(10-97 5%, ¥ 55.0£19.3 %, B 604, # 115
) extg Ll L,

cVEMP O J8 B D FEHE & LT 500-1000Hz slope (LA T slope) %, LA FOiHEAE
FHWTHMEL, slope<-19.9%% slope 51t & L7=, 500Hz & 1000Hz O3 EH T
c¢VEMP 500-1000 slope = 100 x (CA500 — CA1000) / (CA500 + CA1000)

CA500 | 500Hz ¢ p13-n23 1EHENE, CA1000 |% 1000Hz ¢ p13-n23 fHEEIE CTH 5,

iR (F2ITAkE)

AIEFNZEBNTHN U 7K EBSE P Tl slope FEEFITE <, slope Z V7= tuning
property test [XEZNE B X HILT2, MEIZ LY slope Btk & 7 DEAA A B, Y X
KIEHEERAE & LT, slope % IV 7= tuning property test I%, mlin& ClIfaptt L 725w
REMENH Y, MD OZKITITERZET 5,

£, ZEHMHEIE (SD) 2BV T slope BRI ENo72, 4%, cVEMP &z MW
72 SD & MD & ORI ESe, vHIT 73 O RTIEEREMA & MG b 5 2 & T SD O
RefiiA O AIREMEIC S WTHFZE 24T 5
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ATl - $RABA FEAF 720
(FF -EFIIa=r—vaURE RABSGHAREMAER BEERFMEE )
AT - asBARMEME AH R—

il

N Llidias - BEARBRZEA TP IE, A E L URRBROROEERBER CTH LIS H S8l &
HAata=f—3 gl WHETH@BICEERER - WO A .0, FEFRED,
DI MMET 2> T D, ERAIIEOHEE L ta~0RIcx BIF L, & M &2X5d4:
& LT Speech & Hearing OHAXTOAR, JHEIE(LZ I L T, BRIELZ BRI, R
ST _SBE A ED TV D,

HREIIERXHEN - ATHH Y | AFETEIME—OMIHERE L LT, 2T E TORRR,
RO A L DD LI LT, T, ARIPEICL Y EE L2 EFREEaIa=
F—a Ak WICREEE LT Ao e IS LT IVE TORKR, FAEE T
WFSE. NHO WFSE, BHIFE TOMIEZR E2HREFE TORI NI —FEMTE L O Tz d
HRLSBEZFIE LT, ZOROAREEIII N E WS- BE ORI, FAFEE L4
DERIZZ K DE-RED D RIABRTH 5,

[E TR B 9 sk oo B AR CATHh o TNSHBNIRZENL BT B 512 & 2 WEMEEE 55
BEORE & £ ORZKNEDIE M Z BFRIHIIE] 13 240 E T NHO < AMED WFZE# T1THoi T
RO E LT, AIFFRINIMEIATWE S OFRE &I 72, Z DBFSEIE Lancet 1997,
Ann Intern Med 2003 |25 LI2JART A 7775, NHO #f%E & L CHGE% i lt .
Laryngoscope 2005, Acta Otolaryngol. 2011, J Am Geriatr Soc. 2011, Endoscopy. 2016, Med
Hypotheses. 2018 IR L 7o, BHET 24 A, WEDSTL LR EDT L EEHM
T, A=V AT 4 TIRMOBERO SO, 2 <Y B oni, 4RI TSR
ENLEATHRE ORER & U TOWRMEERRF &4 —fRIZmT TF kA2 BFRI09E] T, Hfd4E
FEVIEB OB G A 558 L, EFANCERCE LTHRETE D L HSEMEHTH D,

CAVE CHE K FEF S 5 S aEE A sk & OFEREIR e (R R R
). BAARTERAREA, UM EOHA S A, BRI A, HRRKFEHSRGEREHEO
HEDIAES L LT Event related D fMRI SCHRIMNR B AR TIT o 72 BB FEBR X, AN & BT 238
LT RE P D BRI & LT, Proc Natl Acad Sci U S A. 2010, Med Hypotheses. 2011, J Voice.
2012, Acta Otolaryngol. 2016, Sci Rep. 2020 {2365 L C & 7=, EITENTH B ARG HH
DHBAZ A NTRE L —Haedr & UTREE SN, SN0 b O 98 B B-Ha— B4 (B
HORFRFLEHR) 290 THREEE) (2B L. ZiVE CORMIE T - 72 F 78+
EAEERICHGEL, BRICHICRR IS0, THREER, 5 26 [ REZEORK & HiG )
WFFEAREE & 9 BT Chfe, EEh & AR O BIRIZ DUV T, BRIRD B 15§ b7 HRERR
BRI EZ B L COAPANRY T MEOFEHLEIZON T, & F & ERHEHEOH
SOOI DIEROR BRI % aith S 72, BF2EB OBE S SAE (IR 201
RIFR) 13, SLBZERGRE E R— <X VOBRICOWT, BAOEZDOERMED, F—X
SURHAIE U= 7 2| VKRS BEE L OEBRLEAFIE, OEPRER A M KRR THE
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fiti, BREBFOFEHAER A D 1 b 15T RIRH O F—33 Ui % | BIEKEE Bristol K%
&HLFFIE THED TN D, IR ZFZ DR F IR RIRZIL, 51 & Hit & BORERICIRE T
XFRITFEIN TN D, BFRAREE L LT, EROBOEETH DI L& IR
IR AR, ROCEMIZ LD E RIS T 07 4 — 7 7 == 7k 7 7 a—F i
XFmsc e LTk L, BUIERSGEERR T CTh 5, IIBHE OGRS A M) 72 8BS OWF5EI,
FRBE BT D/NREFE ~O PR & chic—HPE 7 OBUIR L RUE) & L CRBH R
B AT 2 P HE T, TEREE 1B T 2 /NI OBfiF L WG] A3 H A %598 75
FARDOLEFECRIIBE S Nz, SEE 4 A0 BT E KRB RER CHERABHIEOH
M T DL Lot SRR L IL, ZEH A EAE L LFEGEFE T o HOM
2 B U 7= Bh IR R IR RE 2 AL 5 2 & THH#EAZ X D EE DO RSFY VAT AIEHT
ED/NWT AT RO T S A 2B LTc, SrbE Lo hEsEIL, SIHPERASIERE D
B 72 BB FTHIEEAME A BR S . Ml e R B Okt LT SIEEPAg R4t
T 5 HFUIEBRT AR & WIS & SRS RGE LIRS A B L WD, 20
X, 2nETHLEL OMSBEEORERN L. BY THSSHEDOIFREITV, 2 E TRER
LN L 72 5055 ) TR A A O R SUERL D KRB 24TV 2D GSCRED AR A > k& i
FIZmd, BEEEICERET TH D,

N L - BB R IEE OBFIEIE, MBE R, FrIC H SIEERNC, RIS, 3T
DFBFYFs JOYNHO fhfi s D g L0 TR, T3 > THID THLD SL-> T 5,

THET, RIS THFERCR 2 555 L TRE AR S BER L, B LB OMREF=
WZHEBRIT TH L C&E e, SeWE A SRR WE N & b b 2t ROABFEBRIITE & FIRICE A A
i, ZORER, BRARICEMTDSIL0HY FBAICAT 4 TICHERWLZERT
<OHH, Trel U REEN L TERLL, ERICETTE X,

BETHLINHROEFELIICELRIETOKEOEZRICE) TS, THhE
TR <HFFE & BRIR 2t . N Tl - BEERBAFEMIFEE N SRR VIR DTRIC 5 5 &b,
FTRAFE R —FITmWEZRR L, WONTESEICH, TNETOMEOARE 2, JHfF
WIZTZIT % LB U UL 8T 2 FTF CTd %,
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Problems of Speech and Swallowing in Human Beings, the Additional
Solutions with Regeneration, Instead of Just Anti-Aging

Koichi Tsunoda, M.D., Ph.D.
Department of Artificial Organs & Medical Creations/Otolaryngology
National Hospital Organization Tokyo Medical Center

Last 40 Years, I developed many novel therapies for voice problems with satisfactory
evidence to every citizen. With that, I simultaneously took care with phono-surgery for
voice problems of professional voice users including many top actors and singers in
Japan.

In contrast to other mammals, evolution has brought humans the long and flexible
vocal tract needed for speech. The human adult larynx is located in and has descended
through the neck, resulting in an effective articulatory system that has enabled the
ability to communicate through speech. As a result, humans must elevate the larynx
and move it anteriorly while swallowing to prevent aspiration. The vocal folds
themselves also participate in prevention of aspiration during swallowing by closing
the glottis. When aspiration does occur, action of the true and false vocal folds operates
as part of the cough mechanism to expel foreign bodies (water, food). Laryngeal
elevation and glottal closure are indispensable for human beings.

Anatomically and physiologically, atrophy of extrinsic and intrinsic laryngeal muscles
due to aging gradually weakens the functions of laryngeal elevation and glottal closure,
which causes hoarseness and aspiration. This results not only from glottal
incompetence, but also from lower position of the larynx and increased difficulty to
elevate it. Surgical solutions require strengthening the atrophic intrinsic and extrinsic
laryngeal muscles. Many techniques involving injections inside intrinsic laryngeal
muscles, and laryngeal elevation surgery have been developed but have disappeared.
In 1998, I developed a surgical solution for insufficient glottal closure for phonation
and aspiration called autologous transplantation of fascia into the vocal folds (ATFV),
that was within the new conception of regenerative medicine. We observed histological
changes and cell proliferation activity after ATFV, suggesting that fibroblasts
transplanted into the fascia do not degenerate but survive and proliferate in human
Reinke’s space. However, for Wermer’s syndrome, transplantation of fascia leading to
regeneration of vocal fold tissue, using a mechanism like stem-cell transplantation, was
not effective. That might have been caused by the aged state of the stem-cells
transplanted. Reproducible/promotable tissue transplantation is necessary.
Considering the swallowing function in the elderly, injection of
reproducible/promotable stem-cells into atrophic vocal folds may produce
improvements for glottal incompetence and injections into laryngeal elevation muscles
may produce improvements for laryngeal elevation in swallowing. This technique,

which prevents scar formation in the surrounding tissues, would be preferable to
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invasive surgical incisions.

In combination with these simple injections of stem-cells into weakened muscles,
drawing in the jaw during swallowing (easier laryngeal elevation by shortening the
distance between the oral cavity and the larynx) and maintaining speech as self-
rehabilitation (training to reinforce the glottal closure) may prevent future problems of
aspiration in the elderly. Furthermore, if velopharyngeal dysfunction (weakened
changes of soft-palate elevation for phonation and swallowing) is recognized, injection
into the muscle of soft-palate elevation with suitable training (training to reinforce the
soft-palate elevation) is necessary.

Before those solutions, it is necessary to individually evaluate swallowing and
phonatory functions as a medical check-up. To rejuvenate aged senses and muscles
with a view to improving an individual’s life as they age is important. For that, a novel
medical check-up program is needed to maintain and enhance quality of life, not only

for speech and hearing, but also for the function of the nose for smelling.
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VUTVIEREEZBE L, A AR LR
Dysphonia After Taking Dietary Supplements

A %

46RE DINED . K @@F&W%ﬁOWW.%%Eﬁ&LTﬁNéﬂ%ﬁbto%ﬁ
774N—Xn—71m ML T O A7 P 1T R T OV 1 % 588D 8 75 IRE L 75 77 Y
R B AL, ”E@@% BEENE LTV, TUAF—HFE (N RF R, Z
HitE 7 L —) | PG E O MiRRA 2 i L 7T Tt Th 7. 2D
BHREMEEOBEDT- D, FL R=y u i Z O SIVERITIBE > 7,
BEOBBLAADMET L2 &3 EL R0 o7, AEHEICEAEZ Y T
IRA A 2—IZE D WEOZOIZH LWV T U A b BRBRED T D HENE
LTWD Z & HH %73:9:72607‘:0 BEIZH 7Y A FORHAOHIEOEKIEAZ LTz L Z
A, 2EMLAIC (2B U7z, MEBRVERESAETS L, APIPASHDS BAFIC72 0 |
W, 1%, @&I%@ﬁ%ﬁﬁ%bto#7)x/k®%ﬁ RME Y BRI B
DOFEFIT, AT TV I T LB LOMIE~ 7 %27 LT3 L CROBEER S %
mLTz, ITHEV T UV IRENEBEOR-AEINTEY, FNEHELTHY A=y
FEDARZNE B VDTV, BEARNILL60cm, KHEIE50kg, BMIIX19. 53 TH
D EEAEREI56kg THH N, VT L I REITIKgTh -7z, HETHTHOEHELE
RALTWAZ EbHY, FMRM2REECTHD Z EE2RE LT,

k1) Am J Med . 2023 May;136(5):e85-e86.
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RS EICHT AT A — T T —= Ik BT T a—F
(VT TG ELT) )

NN Ee1, R TRRF2, A 53
OO - SRl e L, (BR) A 7 o vy — A2,
ELIRBEpsAs RO R o & —BRIRIFIE o 2 — N Tlidigs - BB FEITIERT3)

K8
Sie
or

B AERBOIRIZI W T, B2 W L RER 22l 72 E 24 3 RIREI SRR T
HTZEWBD, ZHIIRIET HI2DITIINT FZNVGEOICNVLETH L, v /VTF T
T AR EFEARNITE T DY, TV OIERUCIE TR ZE L, 8 OTEME BT
softmax TlE7e< sigmoid %, HIEIEIL categorical crossentropy Tlid7z<
binary_crossentropy WA MENH S, confusion matrix 1L, HFEBEIZRD, *
NEND confusion matrix L Yaccuracy ZReD, FILHDYHEE LT
multilabel accuracy ZiE# L THWo, EFFIB IO, KB, 71 > 7,
FHARY =7 MEiAd, PREETUEMFRAEE £ THIEZIER L T3V F TNV E 1T

277,

SN

INET, EFRRESCHESCOHA LT OB 2 VT, BRERNZEER L LT [XEHf
RBREL) . S ERRBE LT 94 ) TREHRY —7) 2545 LT, wLvF 277
504 - EURICEA L TEy L C& 72, ZhUE, BRIRAIICIE, — D DRZMAICIRET D2 &
WZxHeT %, BEERR T, FRFICEEOZHABPT T oL 2L 82 Zhucxhnd
HI=OIIE~ N T TV GHEOKNIEN L E TH 5, £ 2 THENL, 3ERIZXHTHV LT
T VGEEITV, S BICRBEZ O L CEBRICO B Z AR D,

®G B L Ok

N=RU =7 EINETOHRE LR L THS (CPU : Intel Core 19-10980XE, GPU :
NVIDIA RTX A6000), Y7 by =7 B2 TAH—F Y —REMFHTHZ LI L TIXIFE
CT&®H% (Python, Keras, ResnetRS420 %), #7577 —#|L, Saarbruecken Voice
Database (YF—/LT7 v MK, RAY) D, EFAE /a/ (Rl 0 18) #2464
L7, AL Tk, XEIMRRRRE, T4 7@, Fmd U — 7 O3REE XIS &
L. 61T, MEEARK, HERETCEMER SRS 2 IAVGE LTz,

SPRBITE L CIE, RIEERBREL « 21301, 1 > V0 : 68f1, FHrAR Y —7 : 454
ToH Y., GRBASFHIIZ., F#F4. 00000~33310, 00000~33200, 00000~33300Td v .
IEHFFZ23561 T, 00000~11100Tdh - 7=,

SEBITHT D~ NT TV EAT O 20, NS BRI, 7 A > 7 iE, =
WRY =T DOIRBELITN—TL L, T VUIKRABIZHIGT D= DICEE L3O b L
Z Nz, AR EROBAIE (10 0 ), MKEREREI LT A 7 RS
BE (110), AV FBEBLXOEHERY —7O54A1% (01 1) FL L
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~NNVF I TAGEHERLRY | VT T OV TIE, B OEMLEIEIL softmax
TlE72 < sigmoid %, #HIBAMIL categorical_crossentropy Tld7a<
binary_crossentropy %\ 7=, confusion matrix %, FEEMIIKD ., TNFNLD
confusion matrix X Yaccuracy #RKe, T HDOYH L L Tmultilabel_accuracy % i€

FTLT,

A (BfR)

SEBICKT AV ILF TULSFETO, FIRBO confusion matrix (X, MOEETH -
7

DD, test T—XE KD &,

EFERECIE, UL (000 ) kLT, (0.000 0.000 0.000) &WHFERT
HHT—=HHHDHN, (0.999  0.000 0.000 ) = (0.397 0.656 0.010 ) &\
IERDOT — X HIFIE LT,

Fo, EEBREETIE, BERRIC, o0 (1 00) kLT, (1.000 0.000 0.000 )
(0.638 0.802 0.004) . /=, I7-UL (1 1 0) TKLT, (0.443

0.305 0.055) ZREDT—FTholz,

I OFMAEIL. precision 0. 42 recall 0.53 Flscore 0.47 TbV,
multilabel accuracy [%. 0.78 THh -7,

ROSERE SAVITEE BFERUT F13
24 | 10 34 | 12 52 | 0 367 | 7.3
8 | 12 4 4 2 0 47 | 53

WIZ, MEEAR 20BN LTz 4 BT B~ F TV E T 12 (R, &
A U RE, RN U — 7 MRERRK)
SEAMAEIL. precision 0.38 recall 0.34 fl_score 0.35 C. multilabel_accuracy
0.80 Th-oT,

S BT, R LEMRFEE LB L S RBIZHT A AT TV GEEZTo7e (K
[EIFRRRIFREL . T A VIl AP U — 7 MRERK, HEREUEMEREIREE)
[FEEIZ, FEMMfEIL.  precision 0.23 recall 0.083 fl_score 0.12 T,
multilabel accuracy 0.75 TdH o7,

NNF T TAGEDRFERIRY | VT TV TR, RERSEA D L EFIEO
ENHRLT VR, TICRBTE 5 Z e R S, EFBN. #A 5 L XD EEMAR
BRfbTE b LEABNI,

SR, BT T u—FHEL OMBEDENIR SN D,
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BOMRZIHER Uiz, 85BA & RRFICE R v E R SEETET L (L) 233
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—] LMEENDRGER O AT AEERT S L, ERBE COMB Y, eklElE o
A—hrTDZ BRI ND,

BT I NT BT OTHIROPCIZIB T, LIM ZFAIAATS ALT NZ —& /B L, &
OREFHATE I NEHEEZE L TEZ D,

®GE L Ok

ATT R Z—&0F, Wil RICERRENDLF v T 7 2 —RNEDBXGEZ1T 5 A0 Z &
T, HATRVA 7, A= —LHEHETHZ & T, BE IAREREEE ORVINTIZ
LU THRRSETINETE D, ZOTAZ =2, KBWSFEET VL (L) &fiAiAte
ZEIZEY, ARSI LV D BRI RIS B EBTE D,

iR iMac (20204E8Y, 3.3GHz 627 Intel Core i5, RAMI6GB, 0S Sonomal4. 6. 1)
WZABEIFEFRE L7 7Y (PR : Luminous) %A A h—/L LT, K2R CEIELZ S = v
7% %, BETF 7T HGIE, BEEEMOMTrbENL AENRMZE Lz, &
bz, 74 7—0OkE (AFOEFEOFIZTTLD bDO—] [2—ok| REDORER
SHEDORE) | BEOFELIEAR & EMOFE L7-NE % XA LRTE OWNA % Subject 1214
FHONEZ Object I[ZHENZ/ZTHNDM, FELEHEORFNALHFEZSHEICL CELekT
EXDEMET AN LTz, 728, Assessment, Plan 2B L CIEBEBREICH I LT,

i ()

1) BEFOETINT LIFESIMNL LY 7 =7 TH Y | BN L2 EIT ) - 72,
2) 2020EH D Inte]l Mac THRIEL < EIEL 7=,
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3) PCITMHET H~A 7 2 H L7225, Ak TosE ICHBEITEN -T2,

4)FELIRD D L ZICHF—%2 ML KT L L XICHER UX—42 M3 72T OEEDT= 9,
AHEZRE T 2oz,

5) $rEPIA L FRFICEFREHT o VN T XA ATT XA MEL, KB SFEET L
WEDT XA &R LT,

6) SOAPJEZ, (Subjective, Objective, Assessment, Plan) (Z{h-7-, EREFE L DR
77 F (FEE) ZHETERTE T,

FEBRITIE, S SNEEFIL, [Z0FEFEOTHFA M) LTRSS, Zhad b &I TAL
IR L7z SOAP B AMERKS Hu, Z ORI, Wit Ol — Y VONLEIZE O £ F/ED T
7 (Paste) Tx7-,

7) B AVT OFT RN £HT Hiv7e SOAP B TOREEICE L Tk, EM2ANEE
s L7z BT, BERITEL, ZOFEEMERTFT 201, BEfFOFELRI L TH L,

EBR

OB TIE, EMAF—R—RAD LR BRESALFTEET DL LETZ0N, 47
LHRL R L TIERW, S OICHREMERIOZFRBS TIX, TRE] EWOEERDH Y |
ZOHEITIE, MFITERICF —R— RO, T OWLE ORI S BERNAEDOZFEN
fThihd Z EMB, FiFe LT, Frild, L@Erkbo Trbsd CTEMAF —F— K%
AL TANTHZ &2, AJRNHAETT W, ERIOHEREZ Y 7L ¥ A4 LA TAT)
TEDHEBEMENL DOV TNDIGAITIE, BMEZ2VR, BHEZE O ANWZRREOT- D, R
WIXSFATTE RN ERZ,

ATNCEA L TIE, BT A /0T 2385 L= 2000 46025 ORI TH 508, L UWRRITEIZ 20
Sfe, LERMEAIE, 1) SFEEEELSEREN, SIEESELRE Y, 2) EFLBEED
SEL (ZONEND) T H0END D, 3) 150N LFHNIEL, EDORNFITEY | Subject
& Object IO CildkT HMENH D, SEIIBBREIC LN, TRINLIZHRE
AU KB RAE, 1RIFICBI L TiE, Object, Plan ICHEMIZREAIND L O/ ->TD
2, FBEEICE LT, S%Ex RBLEOORESND TETH D,

Al ZRIHT2EE 0NN L UL, ToEEE-T0D Oy r— g
v EANEROWBNEFDIZT —ZERE) BN, Sk, SESERFT AL =—Y = bR
MEAS MASND Z LT b, Al =—V = ME, HLETAMOERZ [L 0 Bt
LA Th Y | [EAL - FEM - BEOEGRMEEEE LoD HT LWERET VEEIED |
FRIC XKV EINZE D AREOEHFITFENTED LT D LI,
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FREET
(B NLIRBeAsts O it o & — BRIRIEIE v & — AN Tliiats « PRARGAFEATIEER)

ZHK
/J\'Bﬂﬁﬁ N “ﬁL%ﬁ)%/J\iWEPifﬁT@ﬁfﬁﬁ§%< DB TR S L WERKITH O
BRI LD FHREI TH L, FENVCEFEST L, BAzfibanl Bz a s

ThHO, H%%%@ BAOFEORHEE LTH ST bbb b7 e, /NEER & 72

5L BEOFmBNNT & T, RADERO ARSCAEFEOREZ 2K LT, EFOHF T
ZEEE e TWAEAIEZ, AH D (1988) 1%, FI2iEo BIRDEBITHT 5 HHEAR
T ThHHT EEEML TR0 RiEE ., FRBIFICEHIT Dk, ERA~OE LWk
WEITLZLOTHDES 25, /NEOFOELHICE 2EFIX, < OHEEN BT, &%
FIZRDEMADZEITZ N EDOD, KFEMEDOIRRICELBELH DY, $hIid - FEIC
B DEFOEHEICIT, HETLCBNF ICEEEZL ) ZENMETH DY,

FEMOBBIFIZ L o TL, WELHET., B TOHREEDOF 2 5 FHI b5
EHZTWHIENREZOND, FRAEETIE, AR WZI ET, AEDasa=bF—
TaEVICHARERHENRH T DAL H D, ZEBICE S TA ML ARLHDEX,
FEWORE, Bix B~ A T ABERE - 6T O TRV ST 5,

Z I CTEREBICBIT D ZOFRIFOEREEZIA ST D201, FARE & R IR
RELS BT LIERREORBEHITEREZY TTREZITI 2L & Lz, FRMERREIC
WU, /N« R R A & BEAGR~DT v — Ml A, BRREICOWTIIN -
TG IBEG~T v — NEE S LT, F7o. A EE - AEoRBR A iET 5
7=l2, BEBREL TWAIRESEMOBIROZE MO AR T 2 HEEH 425
MrLiz,

ERiD)

FARBE BB T 2/NEEFE OB HOWTERERZ R L, PRAFTIZEIT HELWVGE
*%a?:ﬁﬁ&#@ﬁ%héi? X595, ZO LT, REPFEHRDUIKRE SEETD E%*ﬁ%\—
BRzHT, HEE~OFESICZ ™R LI L2 AL T 5,

PSS SRR AT
1. AR
Oy« Wil JEP 2
O/NRIEFEIRE (NF 5 AEER S OB E L)
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2. ik

(1) FREEBIGITT 5 EREE
O 7= - ZEFEDOHAEIRDL & BRI EDOFESM
O/« FEA B 2R AT D a2 HE

BEREG~OT o — MREFER GRS, TR, Bk)

(2) mEFIEE - AEOBHEROEN L ZHITEE S LERYZE IR
OBIROHEFE OB BILEE - - - WEREOERT — & o
ORBA~OHEWMV A L HEa2—

M

it o

2019 F0 DA A bR 7o/ NIRRT OIS &5 75 & PIREH ICB T D2 ERERIZOWVWT, LIHX
<WMXIZEEDDLZ ENTEZ,

I E TERRETOEBIEICE L TIE, 2023 FICTEENEHICHHTES, H#EH
M A B a—, TN/ - R ESGR~D T v — Ml & FE L, B HRE OB
BoOWE, FAREEZN, B#HGROREEEL F LD T, L LERREGRORET
— XD I ol T 2024 FIE BRI 2 ISR WP AT, AR, AT~
HBE~LERELEEEZGL LN TET,

Fio, BIEO/NE 6 FA~EKR 1V FAERCEE LI E R T — 2 Onie, 7% AR E
B OBMRMEICER LIZEHB AL, B0 a 77, IS, #E °h 2 B s EiE
2720 . HIRMIC L EMICERE L, BF M CTRFMICHLEDE VIR E e T2720, 1
BN TED B2, MHA VX Ea—%{ToTm, RN, WEHOEF R
MOEFHOBHEEARV KD | G LARH O A L0 A LT o7, =
DA EE 2 —{ETIE, BBREOLHHOBEENELZ D Z LLSMT, ZELOLHENE
DO XD ITREM O PR CEIET 2008\ E SN TEY . ELWB#EEAANDL
EFDLYVDORANGBFFOZ EOEEMEIPIRI NI, ZOEEIL, BS L5 ITHEBHRVIES O
Mz, BFME2RCOIRET 2 &0 9 BB Tl 29 2 LY TR v &
oL T 5,

S OFERFERHEIC L0 NEE I 258D L THIAR Y | FRBEITB W T
W 75 B O PR O/ AEFRE D X o NTFICHET 5 2 & 22T, FKR HRIZB WV TIZO
IR ~OEENRGEOND L5, ROBEEBZTNETZL,

(511 - &3]
HIER —(1987) VNREFE OO o] T2 22 =0 —v 3 viEE Hale - Sk
Bl MOOKJ No.4 JFHIK

Hi)IEET-(2024) DNRAETREEICN S 2 Hrak] [EREEEY) GHsEEYA
Vol.65, pp.1-6
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S — - BTSEK - i EE((1988)
[NRIE R O P oBEt ] [THAT SRR A ] HAS SRS AR 2
91, pp.1892-1897

VOB - SEEPFEAh(1963) [ EE DOIEE ORRRFAILICBE T 2 EHVEIEE ) TH S
MERHERIR ] SRR R 7 56,pp.247-252

VRS T(1999) [EREE O T NG RR [ HiaREY: — B A EEOZM & iaiE]
p.109 & JFHIER
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53 FRERIAE B I SRR
LESFRREMERERE SH &

53 T HUREAE R FAFEER LN - AP R R I saBE 28k, FERME B AR RN, &
(L PERRAR A . BB B2 &) ([2oW T, ZDRR DM, BIESTAH=X
LD, 2 LT, 2D ORISR D= 2B FRE OB N ERGET 57200
R ET VOEREIT > T D, MBREBICIIZRETF B, BE, BE) 2K
T2 Inn B MRk NIE . BARR T DA ZRIA & T 5 MR ARENLHIE S A e 7 ¢
— 70 EOBGHEIREENEET 5, 2D O MEEE FORIRE S 2 L. F8IE A
=R RE 5T LIV T BMNCT 57210, BRI VR B OBREMNT, 7 LRk
Bl Wizl a Sk~ A« FLOERL, & SICHRBRIEZREL TS, &
THER AL A TR X ERR I S0 o 2 —6 BEICAFZEEE . HERR=E, P2 MiflabiR=. P2 8
E, BHE. FHEE, bWT— 2 EHERIIIT ) LT — S OREBIE R — S — 3%
BEXNTW\5,

WFZeER R — L~i— www.iwatalab.org

1) 77 ARECIH2EREREBET VOER

KE O EN#AENSEFT (National Institutes of Health) [ESZAREFZEAT(National Eye
Institute) Audacious Goal Initiative L FENERN Iz, AGI 7'm ¥ =7 MM 2015
FITHIR S 4L, ZAVE TS, MR RRE S 5 VNE 27— 27 U TRl /4,
TEHE ST ARk & & O, SHIC b ORI ABIZZ L, T 57200
Hetm 72 EORBMIREPERIR SN TN D, ARUFFEIIARE R OLE R HABHTE Lz
7 SRS T Z F 7 TALEN 2 W T, BURER & o % — & FEEREY) o a5t

Wex Rz 07 L OEFENZ L > THREMMEBEEEREDO~—F 8y NEERL, 2z
TARyEZ— (GGET) DER L7 iPS flfa b Sk OB & Bofi 3~ 2 B KR RAAFSE
Tuvxs N ThDH, WRITIERICHEA TEY | 2025 FEICEBMEEEZSL TETH D,

AGI 7ua Y =7 b : https://www.nei.nih.gov/about/goals-and-accomplishments/nei-

research-initiatives/audacious-goals-initiative

2) BEMEBEREEOLRYS 7 MMENT

2011 A X 0 [EA S EAEMICEE S LCTHAE D . 2015 4R L AMED #EAMER B3
{EAFFEFFEOREIEE LT, 38 DORFARE i E IR B a7 & @i L 72 Japan Eye
Genetics Consortium (JEGC, https://jegc.org) Z &k L. EIsMEMEFE R (R AFEE
PE, BEBEV A b7 472 ) (TN A, FRMEREN OB AR AR ZENIE 72 & 36 JRERIC
DWNT, K 1,450 FFH (K 2,774 DNA ffk) AL L. SEGIEHROIE & 2,094 FiKIZ
DWNWTRTY Y — M1t o7z, ZOWRIZE > T, ZHE TIZ RPIL1, C21orf2,
LRRTM4, CCT2, MCAT 72 £ OFRURRER F2 R ENTz, L LR b, K6 FD
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FRICOWTRNBETFERZRET D Z LI TE o7z, 2020 FFERICIE
AMED #EHAMRBEMAIIEEE THRO S ) AEBRHEEIC T 72427 7 AT I B
T HRIERR%E | DER S, 12 O HIFTREEE O— 22 Z B, BAOIRE & L Cidf)
OTERDET ) AT EG LTz, &7 YV — LT CIZH LN TE o214 > b
0O OWT, RINERZERTHZENAMNTH S, — KRS0 OF—Z &M 10
fFZR D 2 Lmb, B REICINA T 6 BEIC bRTh— N —Z 8 E LT, fi#raE /) & LiF THL
DRLATERESR, 7 LOREERIC X B3IEFNH LM SN TE T,
AARNOKEBFRKZROZHRHELZ RO L2010, RIERBELS LOHREE NSO
) WNEMTRE RS & A RIE . A8 Tlumina) B L OES#(PacBio) V — R4 ) MfEMNT
DIFhE, FEEERESCY B MRHICE LIZfifT A 774 L OB R, EROFEMED IR
BIRREEZAT O o SEATRENT & A4EFE 28 U T 1,100 JEG] (1,602 Kafk) Z Hikk L - B8
U— R&T ) MMM a{T> T\ D, ERET 7 Y — AN TR L CE I RER L/
FEZRFR N « RIS 2 THEIE AR R 2 B DI ffHT 51T 9 72912, GATK-SV % I3 2 fif#ir
RATTA L ZHTTHEE LT-, 2 E TIZ 1,100 JEFNZ DWW TERDOBH &) 7 b
Pl ATV, RERK B X ONOMELR, T4 —T A b U BREFE L, 13E
o EDIEFNIRIERS L OEBTERE LITIEBMEEREZZX O, 7V BERZEH EE
B EEELR - T4 —T A bRy EROa Ry v RAT A0/ MU KO KR E
AR SN, 25 OBETERIZOWTITRIRINEID Y - 7= Ehfi & & FH 43t
L. JER EBIEFEROINIC OV THE 21T > T\ 5, 2025 6K 300 KA > —
JZUAINDLTETHD,

S FHN I T — 2 B (F— 5 Y —S— LR —5—)
3) 7 AREIZLD V—NVEBENETT L~ U RDIRERENT

LUV BRI S RINC IAE U B OB IS 2 9 BARMERE T, 20 BLEDOFIAE
B0l STV D, AWFIER TIELAT L — L ERANEEH OBEIIT 217 CCT2 &
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T EROBEAE~T v A (T400P; R516H) BNAKREBOFIK E 252 L 2HE L
(Scientific Reports, 2016), CCT2 (3% > /X7 EDHr 0 &EH%FTH CCT v Xa =D
VT a=y hTHY, ZOERIZE > TRBEICEE R X VX7 BN EFIELNRL 2D
ETENT BUEZ NGO DOERAE L OV U RES ) AREHIIC L - TER L, ZEAD
RN 24T > T D, ZHE TOMN 25 R516H AR A2 R EHES TRO~ v A 134E% 1 A
D 2 E COMICHMBOEMERESRTE LV ETHRT 5 Z L AMKOER AR X
OSHAR2IORET TR S iz, ZHEOIOMBOZE L E L 5 2 572012, AT A AT
geas ORE MR SEE, RS Y 75k & O SR RIBE TR D 7 a7 4 — MR 21T 272, 7
7 ) —E BT 2 VW T R516H AR~ v X LBARI~ 7 A THRILL TW\WoH ¥
YN B A LT RE R, R16H AR~ 7 A ClIy v n = ORE 2 &t 108
DR RIEFRBEMET LTINS Z EDRENT, 2 ORI O EHERHC B D
HETPRENDZ U NTEBEEN T, AFRITHATHDOTCCT 7 2=y FDZE
BAFFOMAHET VAR L, L—VVERNEDSE & ARRICEEORMREEZ 255
Z L%k L7- (Suga et al., Comm Biol, 2024),

4) FIEMERNEOFHIREE IR T & RIEHT OfEH

F M IE AR E RN B O UK s+ & L Tl Optineurin(OPTN)S° TBK1 (Tank
Binding Kinase-1) 72 ERFHN TS, FexZZivE CAMEDMFES L LT, Eistk
MR AR, AR ERE . = L CERIERNEDO 2T 7 vV — MR T ) MEFTIZ X D
JRIN ST & RIS THEFF O 23 A C & 72, Alal, ARE CRIEERD) & AR RS
(CRFIRELZ U = 7)) BTk » TIUE SN 7 FROFHEMEIEF IREREANFER R IOV
TRTY YV — MR TS TR, — DOFERIZHOWTREE R - METTL23% W] 5 52
45 Z LN TE7-(Pan et al., J Clin Invest 2022), &7 ¥V — AfifhT T H17219,624D
TR RGN A O BB TAERNDI%RMOER LR L, S HICE RN TOESEOA
ML 2 R E~OEBOBEND 1 DOFHIFKBLETERR T V2 TSI,
ZDOERIIMETTL23~=7 V2 L 3DAT T4 v T RE 23S 5 Z L) midigene
assay., METTL23) v 7 A »~v A, L CHRFIPSHlE CHEIN, 512, ZOK
RBIE T METTL23A > b 1Y 2 TR Sz 20 5o KB IR 51,402 A 00.571%2%f
L CIEHIREREAED £#1,029 A TIiE1.36% DHEE T &AL, SN TR W IER IRE R
NEED BFIZB W T H RO R S 72 (P=0.04, OR=2.4), HHE ML L 7= — I E
DODMETTL23) ~ 7 A v~ 7 A3EH 2 7 547 T HEEAR RO ME D 280 00 & FE L 2 B 5%
i, HWEEER (pSTR) ORENHERSNT-, METTL23) v 7 A >~ AL METTL23
J v 7T N AOMEEMRRETRTIE Y BRI X 2 BE e NF-KBOEME L3 #l52 &
H. HBFED FIK 28 —EBEA & i STz,

5) MREZRIC X D FIEMERNEOIGRIEMRS

IR KENZ IRV CTERIRTEER O R e T OB WA D BRI LT, ERREE A v
T 7R AR R ERIMEER (Nof 1) 2AEBR L TREICER L TW5, TOIELEA LR
BARTREICXDERMKEEE THY . 7 MEHTHAM OHEANZ X > TEHIEE D'is
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PWIRNAIBEIZ 72 o T2 T E- M K&V, AMED (2 X % IRUD F3-08R 27 ) A FEDOH
THEDORE L LT, T TICHTANIASEEOEBTFZMDBHE L TWD, £D 90%LL
FOBEBITIRFIENGIE LV, BEREEIKITZ OFENSEST A V03 H TiThi,
BRFEBMENLL 2 ~302H TH - BAIDFAIRER 2 LD RUEEITIE T TR OBEWE
IR THE L TV 5,

Fex 1347 F =2V L (OPTN) E50K SBA511Z K 2 ZEIBMERRNIE D FIE 73 TP 12D T
%2 < OFREZET TEN, BEEREEA GUIR PR FEIERNED D2 Lo
EIED TYEE A > THRIEZIHIT 5 AMED [#i/D ¥R 12k 2 N-of-1 A% 2= 3K A LA
e} DBMG ST, BEHSCARIT 25 RIS SRR R SEAFSE D O BISE D Hf HAR A e L
T, BEAAERBEETFEZOZETHY . BCKOEREES T2 OTS (Oligonucleotide
Therapeutic Society) DFEHEE 6 FEMBHTI LN TEY, Fx MER L7 OPTN E50K
FBE 1PS e & MR i RS HE <> OPTN ES0K /v 7 A < 0 A& ffi - THFSE

S =

179,

6) Global Eye Genetics Consortium & NEI CKEESZIRHFZERT) O IFERFILEATH]

Global Eye Genetics Consortium \-/ l‘ GEGC

2014 4£ 4 A, K[E NEUNIH & &3 8E v % —HlERE T v 7 —I2 L 2 HREFEO 5
EIZRHPEE & Sieving FTENEA L, Wil L T7 27 OBEHEIREHE BOMZEIZEY 1
o2 L7 o7z, Asian Eye Genetics Consortium 723 . &4v, HE, 4 R %< o
E & & ILFEFEABRMG SA7z, 2018 4E 4 HIZiX, ThnE7 7 VA, BT A U BITHERT
%7212, Global Eye Genetics Consortium (GEGC, https:/gegc.org) Rk X v, HAE
TITKE, g—m /X, TUTHE, 7700, M7 AV B, 87 =T#ELE &t 38
HENRSIML WD, GEGC D77 > F & LT 2018 4213 India Eye Genetics
Consortium & China Eye Genetics Consortium &% 72, GEGC (38 a1 #Ho
A, 77 LESNOIEEST, AMERZR EZAE LTS, 2020 025 2022 33
F v 7o T, WMNENMNKNEECTH - 7245, 2021 4(21E NEI |2 Chang RN E(E
L. GEGC & OIFNIFELINES 2 2 LiZ/roTz, F£72. 2022 4 11 HIZITE 19
GEGC [EHE A2 A > By DA W TN, 2 OA » FABSII LT, 2024 4%
{213 African Council of Ophthalmology UV 7 > % %4V ii) & International Society
for Eye Research (7 /LB F o, 7 /) A7 A LA)TGEGC DY RV U LN, T
7V H LK TOMD TORFNFER L, EERAR AR v b U —2713 10 027 T8
B E A, 2025 FEENDIXZ DOERER v b U — 7 & o 72 [FHEE L RSE & NIH 582 B iE
ZEEIL TN D,

GEGC 7" —A~X— : https://gegc.org
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GEGC % (ARVO 202445 H6 H, 7T kv, TR Uja)

7 7 U I iRF¥4 African Ophthalmology Council 2024

GEGC v v RY v A (African Ophthalmology Council 2024 4£ 7 H 28 H, &4V, WU
V)
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ERIRFFEF S International Society for Eye Research 2024

T

GEGC vvRY U A (ISER20244E10 H 20 B, 7= J AT A VAR, TAEBUFV)
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(o7 F- M 2B R e T ]

BIMEERBBEZFZRIINT 2T/ LEN LEELERORE

ARG E R MR e
Qi 1) 0 7/ 2 e S | LEE0N SE S6 SN T o e i S s 7 (= 2 M)

2
2020 LY AMED BHAMERBIZRbAFstEHE TR D7 ) AEBEHEEIZ T 7225
J DENTHARIC BT D AFZERR%E ) O HEEE L GEIBMERBR BEE O 2T ) LRI 21T
R BRI G F AR ORIE 21T > T 72, 2020 4£—2024 4EFEDRITHK 1,100 7 (B
1,602 k) @7 7 5 DNA BRIKD > —7r o ZEATO, B TAEROBR & BEBRRERO
KOIABEITH>CETZ, ZDHb, BT Y — M CIERIKARE - A — @R BE
(10 %) D410 RPGRIP1 Ein T O ELE R L R EHEA TR Z L aWE L,

H B

AW TIE, BT Y — MENTTIE 0B 720 o I B aEEERE A (IRD) B3 O INE
GV ERLZRT ) AMENTIC L > THOMNCT A EAHE LTz,

IRD T8 A5 10 L 73 R T RN AR D Z8 Mot B OSBRI T & & 7= 9 ORFR T
&5, IRD I[ZIZZHOFRENE L TERND O TNV DN, FHITFEOR ALY — 7 o A,
e F— 2T HFEOHRBIC L) = Y v FOWREEHSSKE AL DT 2V BOZ%E
RITMZ T, 4 FrVEBOERICE D AT T4 V0 7 RECEE TR E 21T —
ESORENSEME STV D, HHFIEHETIXMELE Japan Eye Genetics Consortium TUY
£ L7ZHAARNIRD B3 1,210 ZR0O 2T Y Y — AENTOFERZ3E LI2)S, SN COME
IZHARTEWERRBEGEFRIER (87%) o722 b ET 7 Y — A TIIHmH TE VA v
ke U NOZE RS/ N SR RO E N TSI L,

RERIB L OHE

ey V) — AENTHRYE (Hum Mutat.,2022) THRIKELGFEZEEREET > 72520
DR 342 4 & U, FIROBRIKZ X TRY ) SMRNT 21T 5 72, AMRHTIZ 2020 4 X
D BA%E L7 AMED #EHEMERE B ERbAR7EE2E TR 0 7 ) LAEEHEEIZ T 27 ) L
HrEARIZ B9 DA 5ERA 3] D 4HEEE L TR AL L ~ v 0 7 % TIRESZE R ERRAT
Zo U H —DPTWEE O D B 1355 TR PR GRS O R S A 77 4 L TIT o 72,
BARHNZI30E K & [Fl © GATK-Haplotype caller (2 X 2 FL @ # & 4V VR « A DRIHIC
GATK-SV (T L A HEEZE RO AN A2 T2, ETAFEERNE S D OMRBFIZIL Annovar &
ACMG HTA KT A NZHE> TN 2T SpliceAl (IZ XD AT T A > 7 Bg O RHeM:,
AlphaMissense |2 85 I A B ABROFENEZBR Lz, TNENDOEEITE > THEE
JRIREFR L7208 9 0E, ZRANTOIEROEBLREREZROBLEHEADREGEL TWD
ME D TR L7z,

wa R

KM TRt LT-FEEZE R0 9 5 RPGRIP1 (OMIM: 605446) @ 18 H—x YV o Z#&tp
#1.8kb O 4 7 LD /K4E (RPGRIP1-ex18-DEL) DO REHANPIAE—EREEIZEZL LS
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(o7 F- M 2B R e T ]

oz EwaHELE, BE—BRIZEREFTIINA THIOINLOHRIKET (0.1 LLF) %
PES Fi7e e RMEDEBR T, BHEERERXE &0, BERILI3 HTANL 5 TAIZ1T ANEED
LTV D, SERGLHALOMREDE L <K - T 2 DIk UAHRIHIIL O# BRI TMERF S 4.
A DOZEME BT E A ST L7220 (K 1), 6 D DR KA EIS T (CNGA3, CNGB3, GNAT2,
PDE6C., PDE6H, ATF6) »3 3o 7TE0 ., ATF6 USNISEAGIHIIL CHRES 2 & X2
BEa— R4 5, Hxl3FRKEGEFRARE 572 10 F2OE— AR EE L WEOET ) LR
WifERND, 209 5B 5 FRODHEEN RPGRIPI-ex18-DEL #HREHATROZ A2 /Ao
Jz (K 02), miBl GERIE) ITUFERE~T O TR TRY, BREZRFOYBKRNBZEN
ENOBINO T ~Z TR NT-Z EDNRENT, £72 10 RO HH 2 FHRTITREEN
RPGRIP1-ex18-DEL & 5|00 RPGRIP1 %> TE Y | WBOERT ) LENTIHN G EEITT
BE~T v ERA T RPGRIP1 DERAZFSZ LR RENTZ, TN HDEHEIL 6 DOE—
ERIFREE T OERITFF > T\ 72, £72, RPGRIPI1-ex18-DEL (3HIL AT ¢ 1 /v
AT BRBEL TN D AARAEFEOT LIVEEHE T 0.23% & BIsMEREBOFIK E LT
TR B EEE TR O A B RN, ZOREETRY ) AMNTT — % 245\ = 199 5
F O IRD BEHOFITIL RIZH T T AR — R EH LISMNZ RPGRIPI-ex18-DEL % AR EH#H: 5
TROANTW o7 (K3), 2 DfEFRN 5 RPGRIPI-ex18-DEL IR — R DR
RERLEZ N,

RPGRIP1 (30Ek L —VVENEOFRKEGE T LTEL MBI TEY | Bl AR AT
Aba7 4 —ORKELTHHRESN TN D, L—YLVEBENE, EEREAT R hr 7 ¢ —03
FRIFI 22 AR D 2 2 1 5 DIk LA AR — R — IS B IR B AR O & 1 3HERF S
%o KGRI RPGRIP1 DRI X HIRFHERDIEROZHEEZ T O THY , F1-HAK
MNZBWTIRE—BRORKOHT 2 55 2 ENTRI N, ARFFERR T HR
RERERRE, 4l BARE, SLATKRE, W@ ARFEE ORI & L TRt LTHREIN
72(Suga et al., Genet Med Open 2024),
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Identification and Functional Characterization of METTL23 and Gene Xin
Glaucoma

Yang Pan and Takeshi Iwata

Molecular and Cellular Biology Division, National Institute of Sensory Organs
[Abstract]

Glaucoma is the leading cause of progressive and irreversible blindness, characterized
by optic nerve head cupping and visual field loss. Among its subtypes, primary open-
angle glaucoma (POAG) is the most prevalent. The Baltimore Eye Survey reported that
more than half of POAG patients do not exhibit elevated intraocular pressure (IOP), thus
meeting the diagnostic criteria for normal-tension glaucoma (NTG). Our previous
research identified METTLZ23 as a novel causative gene for NTG. METTL23 catalyzes
the dimethylation of H3R17 in the retina and plays a crucial role in pS2 transcription
and NF-xB-mediated TNF-a and IL-18 feedback regulation. Additionally, the METTL23
¢.A83G variant has been shown to cause aberrant splicing of METTL23 mRNA, leading
to disrupted protein production and altered subcellular localization. In this study, we
aim to investigate additional risk variants in METTL23 associated with NTG and to

1dentify new causative genes in familial cases of POAG.
[Materials and Methods]

To identify novel variants in the METTL23 gene, 2431 DNA samples from unrelated
patients with NTG were collected from the ophthalmology departments of Tokyo Medical
Center, Yamanashi University, the University of Tokyo, and Tohoku University. All
analyses were conducted at the Tokyo Medical Center. Genomic DNA was extracted from
peripheral whole blood. Sanger sequencing was performed following standard protocols
to screen for METTL23 variants. The Human Splicing Finder tool was used to predict
the potential impact of variants on splicing, and an in vitro splicing assay was performed

to validate splicing alterations.

To identify novel causative genes for glaucoma, 23 samples were collected from 9
glaucoma-affected families and subjected to whole-exome sequencing (WES) and whole-
genome sequencing (WGS). Genomic DNA was extracted from peripheral whole blood
and analyzed by Macrogen Japan. Structural variants were identified, genotyped, and
annotated using the GATK-SV pipeline from WGS data. Short variants (missense, stop-
gained/stop-loss and splice acceptor/donor) from both WES and WGS data were analyzed
using GATK4. Variant filtration was performed based on minor allele frequency (MAF)
data from public databases and an in-house database, along with functional predictions

and assessment of mRNA expression levels in the retina.
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[Results]

Identification of the METTL23 c.84+60delAT Mutation

The METTLZ23 c.84+60delAT variant was identified in 14 unrelated individuals from a
cohort of 1,029 Japanese NTG patients, and in 8 of 1,402 age-matched Japanese controls
(Figure 1A and 1C). No TBKI copy number variations or OPTN E50K mutations were
detected in any of the NTG patients carrying the METTL23 c.84+60delAT variant. The
distribution of this allele between patients and controls suggests a potential association
with NTG (P =0.03, Fisher’s exact test or X test with Yates’ correction; P = 0.038, logistic

regression adjusting for age and sex; Figure 1B).

METTL23 c.84+60del AT ; Glaucoma pat
| n* Sample collec

B Exon 1 Exon 2 Exon 3 Exon 4 Exon5 5 4i Ei *

METTL23 Fisher's X2 with Yates logistic regression adjusting for
c.84+60del AT exact test correction age and sex AIEE
NTG (1,029) 14
- _ P =0.038
Control 8 P=003 P=003 OR =2.52 (1.073-6.343)

(1,402)
YT RNIFL thirknace

Figure 1. Identification of the METTL23 c.84+60delAT variant. (A) Schematic
representation of the location of the METTL23 c.84+60delAT variant. (B) The
distribution of the allele between the patients and controls. (C) Sanger sequencing
chromatogram of the ¢.84+60delAT mutation indicated by the red box.

Conserved METTL23 c.84+60delAT mutation exhibit gain of splicing in vitro

We used HSF version 3.0 to analyze whether the METTLZ23 c.84+60_61delAT variant
could alter splicing patterns. The analysis included position weight matrices (HSF
Matrices) to predict the variant’s effects on splicing motifs, including donor splice sites.
Using the gene name METTL23 and the mutant form ¢.84+60_61delAT as input, and
selecting the longest transcript for analysis, the variant was predicted to result in both
“site broken” and “new site” events, suggesting a potential impact on splicing (Figure
2A).

To experimentally validate the splicing alteration caused by METTL23
c.84+60_61delAT, we performed an in vitro splicing assay in HEK293T cells, followed
by direct Sanger sequencing of the RT-PCR products. In this system, the
¢.84+60_61delAT mutation led to partial skipping of exon 2, resulting in the removal of
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106 base pairs, including the start codon, from the mRNA transcript. Consequently,
the first 67 amino acids of METTL23 would not be translated (Figure 2B).

A B C ilength

N-term
Human Splicing Finder RSVLTR /\\ /‘,f \\\ I l H H H
(Variation score) promoterc‘* “ Xhol ‘D'»’ Xbal *q _
HSF  New site +29.09 “vea. Exon? g e

-
o

InsEX2 e S InsEX3
Site broken -5.51 o licing 1 {exon 2 skipping)

‘-.:-, v
rnm ﬁ:'g "jé" )

Figure 2. The METTL23 c.A83G mutation leads to aberrant splicing in vivo. (A) Results
of METTL23 splice donor site analysis using Human Splicing Finder. (B) Schematic

diagram of the splicing minigene construct. Vector-derived exons, black boxes;
METTL23 exon 2, the gray box; mutation sites, arrowheads (red: c.A83G; yellow:
c.84+60delAT). Gel electrophoresis of RT-PCR products from HEK293T cells transfected
with the constructs. EV, empty vector; PBS, cells transfected with PBS only; PCR-n,
PCR negative control. WT and mutant transcript structures were confirmed by Sanger
sequencing and are illustrated to the right of the gel image.

Identification of the candidate novel causative gene Xin a POAG pedigree.

To 1identify novel genes responsible for
POAG, we performed WEG and WGS |

analysis on 23 samples were collected from

POAG |

9 families with glaucoma of unknown l.

1 | 2
molecular etiology. Short variants and
structural variants were analyzed by L. J) i—[]
1 2 |4 5 & 7

comparison with the human reference
genome (hs37d5). After rigorous filtration "
based on minor allele frequency, functional '

dicti tinal ion level d . . .
brediction, retihal expression Ievess, an Figure 3. Pedigree of the Japanese family

with POAG. Affected individuals are
indicated by solid black symbols. Samples
collected for WGS are marked with

asterisks (three affected and two

inheritance patterns, gene X was identified
as the candidate pathogenic gene in 3
generations of a Japanese family with
POAG (Figure 3). The identified mutation
was heterozygous in all of our patients with
POAG.

unaffected individuals).
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Further analysis, including evolutionary conservation in Jalview (Figure 4),
computational structural modeling (Figure 5), and multiple protein function prediction

algorithms, suggested that the X p.V77M mutation is likely to affect protein function.

]
== el la 1a1m SRl

Figure 4. Subfamily-specific conservation analysis of gene X. Conservation among
human, bovine, chick, zebrafish, mouse, and rat sequences is shown. The position of
the identified variant is indicated above the alignment. Histograms display the degree

of conservation at each residue.

Figure 5. Molecular modeling of mutation affection. Predicated structure of X protein
(pTM = 0.92) is shown in Beige. Structure of the variants, V77M is presented in Red.

Contacts: green; H-bonds: blue; no clash observed.

These findings suggest that gene Xis a strong candidate for contributing to POAG
in this family. However, further functional analyses, such as in vitro assays to
investigate the impact of the p.V77M mutation on protein expression, localization, and
function, as well as replication studies in additional glaucoma cohorts, are necessary to

validate the pathogenicity of this variant.
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2024.9.29

PP AREEAL T DR, HARIRBHES I ARSI T EEE 2 2024, HUX 2024.10.6
BPH LIRS TS2024  ERETALITIENLDIRIEFEARA o ME. 5 710 IR TF 22—
U7X ) 2024, B 2024.10.8-11.7 (A7~ > REUE)
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42. B 18 IREEAL ST O FAIE-IREEAL ST [ BT DRG0 L < A PR 5. A
IREHESE 4 [BIAITHHES 2025. 4= 2025.1.25
43. FIEE 1 TR N AT DAL v FTIEF EFLDO XA E 2 OffivyT; South Tokyo

Association of Retina 2025 HIit 2025.2.21

[ #ofth ]
L
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Namba K, Mutai H, Matsunaga T, Kaneko H*. Structural basis for pathogenic
variants of GJB2 and hearing levels of patients with hearing loss. BMC Res Notes.
2024 May; 17(1):131. IF 1.6

Masano Y, Saegusa C, Ishikawa M, Matsunaga T, Okano H, Fujioka M. Generation
of an induced pluripotent stem cell line (KEIUi008-A) from a hearing loss patient
with an A1555G mutation in mitochondrial DNA. Stem Cell Res. 2024 Aug;78:
103452. IF 0.8

Saegusa C, Mutai H, Saeki T, Matsuzaki S, Mizukoshi A, Kitajiri SI, Matsunaga T,
Hosoya M, Okano H, Fujioka M. Generation of four induced pluripotent stem cell
lines (KEIU1004-A, KEIUi005-A, KEIUi006-A, and KEIUi007-A) from patients with
sensorineural hearing loss with mutation in EYA4 gene. Stem Cell Res. 2024 Sep;
79:103489. IF 0.8

Shimanuki MN, Hosoya M*, Nishiyama T, Wakabayashi T, Ueno M, Ozawa H,
Mutai H, Nara K, Matsunaga T*, Oishi N. Detailed characterization of auditory
neuropathy in Perrault syndrome with TWNK variants. Auris Nasus Larynx. 2024
Sep; 51(6):933-939. IF 1.6

Mutai H, Miya F, Nara K, Yamamoto N, Inoue S, Murakami H, Namba K, Shitara
H, Minami S, Nakano A, Arimoto Y, Morimoto N, Kawasaki T, Wasano K, Fujioka
M, Uchida Y, Kaga K, Yamazawa K, Kikkawa Y, Kosaki K, Tsunoda T, Matsunaga
T*. Genetic landscape in undiagnosed patients with syndromic hearing loss revealed
by whole exome sequencing and phenotype similarity search. Hum Genet. 2025;
144(1):93-112. Epub 2025 Jan 4. PMID: 39755840. IF 3.8

Tshering KC, DiStefano MT, Oza AM, Ajuyah P, Webb R, Edoh E, Broeren E, Ratliff
J, Gitau V, Paris K, Aburyyan A, Alexander J, Albano V, Bai D, Booth KTA,
Buonfiglio PI, Charfeddine C, Dalamén V, Castillo ID, Moreno-Pelayo MA, Duzkale
H, Dorshorst B, Faridi R, Kenna M, Lewis MA, Luo M, Lu Y, Mkaouar R, Matsunaga
T, Nara K, Pandya A, Redfield S, Roux I, Schimmenti LA, Schrauwen I, Shaaban S,
Shen J, Vona B, Smith RJ, Rehm HL, Azaiez H, Abou Tayoun AN, Amr SS; ClinGen
Hearing Loss Clinical Domain Working Group. ClinGen recuration of hearing loss-
associated genes demonstrates significant changes in gene-disease validity over
time. Genet Med. 2025 ; 27(5):101392. doi: 10.1016/j.gim.2025.101392. Epub ahead
of print. PMID: 39987489. IF 6.7

FRAGERE*  RATHI IR SR D HA & R NEF AR © HU 2024; 45(1):1—5
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8. RAKEEME* WREER CEREE (§A9) OEKELEIIE HBAHASEGR SRS
£ KT 20245 127:1219—1226

9. HAREE. AEAE, AARKET, I AGERE REE R Z B L 2
7- HDR JEfEftoRfas] /NNEH 2024; 44 (3): 397-402

10. MAZKEME* I b= KU T HMEEESE ¢ AT 20255 97 (3) 206-209

11. MAskaEmEs  H @Bl oMRA (RaRIEST - 807 &) /NEEL © 20255 66 (4) 339-344

12. RAKGERE* BRI 2 BIs IR OBUE & fkRS HWEEAS @ 2025; 97
(8) 567-570

[ & ]

1. RokEEME* #SEER T ORAE  In: KEFE—. BIIHE - fWE. FRARE AR
BV 77 L A7 w7 FILEEE - B 2024 5 145—151

[ 72 - gk |

1. RAOKGERE, AR BHIBT ATREAE KHEA R, SREE, LR A, AiHER
75, COVID-19 JEYYE & AJEN AT IR —HEEFICH 2 28 L Zoxth 2 125 [H
A A H S IEMEREESEAE aiiss « AiaE S R KRR 2024 4 5 H 15—18
E!

2. FHIA, @EERD, EHEE T, )1, RAGERE, /NEC Pax3 Bis A RIX
FAERO~ T AWEAT ) A FOWADEGIEE T F 125 [BlH AT SIEER A
AR KRy - iR R RBRT 2024 425 H 15—18 H

3. FHE, PHAERE— BEIG A KR, MiARFEM, Fujita Takeshi, FREZAHEHZE, Yokoi
Jun, Kitayama M. SESEER RS E (HNPGL) (281 5 27 ik FEli## (SDH)
BAR AR O 5 125 8] B AT SEMEREIS AN s - GRS R
KBefi 2024 45 H 15—18 H

4. WNHBEE, kEHE KCNQ4 B THA/NY 7 2 MBRFRE S 2GR O RMTE#%
w5 125 [ A AH SIRMERIERSHEAA R e - PR S RO 2024
#£5H 15—18 H

5. WEIFAE. WHERE, BEARSE, BAERF, BR—, AlEs, ke KCNQ4
AR TN Y 7 0 DFE SNT-FROENIE RS 5 125 (8] B AR H SRR
FEVELI e - iR RIBURFRMTT 2024 4F 5 H 15— 18 A

6. At EEFE. S EDER, BEFEE, MEFIRS, kEgE SRS 5 O3 EEm ) O FRIE
St D HIEOBIE~OBEZHEBOBED Y (KA X —3%K) 5 86 [0 H SlHMEE R
Faie c HinEES @HREAT 2024 426 5 28 H—29 H

7. BAEEERNT ERE L OKEERE SERMEY A N AT A VA RYEIZ X B

WO R LR % 19 B AA/NLH R ERR S - Finfis —EmROEN
202447 H 11—12 A
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10.

11.

12.

13.

14.

15.

16.

17.

FHRINA, PEEMA, BAGERE, &)1F, NESEC PAX3 Bn ARSI ST
U —F TV TIEGRE O T T VB OTERESEA e RERENT 55 19 [ AAVNEH &
WAMER AR - AR S RO 20247 H 11-12 A
FE R, A REE. BREYL, JOKEH, BEERE Mg, S KBS HIR
B, UJTfﬁ T, Aok, LA HBEiCR1T D BRCAL2 BinHIMA DIl
WEME % 48 BIBABBE IV Y e Fies A TRERX 2024 4
8H2—4H
Ozawa H, Matsunaga T, Kitayama M, Shiga K, Nibu K Genetic Analysis of Head
and Neck Paragangliomas in Japan: Preliminary Report % 2 [0] H 13§45 [FIBRSHA S+
P2 (2nd Tri-HNS) KBERFFRT 2024 429 A 19 H—20 H
Matsunaga T, Minami S, Kida A, Inoue S, Murakami H, Yamazawa K, Mutai H,
Nara K. Auditory neuropathy and related phenotypes associated with m.7471dup
variant in MT-TS1 CORLAS 2024 2024 4 8 H 25—28 H Vienna, Austria
IZERG, FHRIASE, @iGERD . TEAE. Badel, TR, mEmEE. Ik
My BIEREEE, &)1, Raok /J\%’@E <I>Pax3</I>L4r\‘%/7“£ S~ T A
Eﬂ%ﬁFkL&”ﬁ% (GER) DA 5 34 M A ARFR SR - AinkHs 2R
ATl 2024410 H 2 H—5H
REPEAE. FHRINASL, miEERD ., Bades, SR, 5, RAGERE, /NetE
o EEER RS S T Pax3 @ﬁ(é’% Ko THRR AN 23 2F b B2 R iR U, i 2t
REIOEHRARZ |3 5 34 M AARFRYSRE  HinkEs SmRAHE
i 2024410 H2 A—5H
BIRZRESE . BURAML. BEEIE. TR, Tffi?kiﬁﬂ FRAGERE, FHEE—. PR
YBEICBIT D7 v vy —EGREOMES 5 34 B AAHRESRE - AINHS 2
WA ET 20244210 H 2 H—5 H
VTR RM, OBk 7. R kEErE, JrEdEr U B W TEIE I FRE LT o 72 24
PlofET % 34 [l A AEMFRRE - HifEs ZMRASERET 2024 410 J 2
H—5H
EFECT-. AR T, Mt E AR, BERE, AERE U—T TV JEWRE 4
TEFIORRFGE 5 34 Bl AARHR SRS - AR Z2RAEET 2024 4
10H2H—-5H
Nakano M, Udagawa T, Matsumoto M, Takahashi E, Harada K, Kaneko M, Mutai
H, Nara K, Hirabayashi M, Kurihara S, Sakurai Y, Yoshikawa M, Kojima H,
Matsunaga T. A Novel missense variant of GRHL2 with hearing loss at higher
frequencies. H A NHEBLEFEE 69 IRk It EFLMRT 2024 4210 A 9 H—12
H

n
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18.

19.

20.

21.

22.

23.

24.

Inoue S, Murakami H, Nara K, Mutai H, Minami S, Yamazawa K, Matsunaga T
Clinical features of patient with COL11A1 variant and genetic counseling. H A A
FOBIEFRH 69 MRz JLiEEALIRlT 2024 4210 H 9 H—12 H

b &R, JE L DR, KR GG, Be R, rOEERS, B e, ARk ERE A
retrospective analysis of STRC-Related Hearing Loss and Genetic Counseling. (7R
AL =) BANEBIEFRE 69 IR dbEELEET 2024 4 10 4 9 B —12
H

SthEAE, BRREE. AARKET P, iGERE OTOF Eisv/ Y7k
\Z & % Auditory neuropathy spectrum disorder JEf 55 69 [B] H AR [E ¥R -
AR S AR EX 2024 4210 H 23 H—25 H

AARLTEF | APBFECF, SMthE SR, AAKEERE MR A 5 U 72 SR N R EERUE S 1
B 2B FHER OB 25 69 [0 A AR Erais - IGEHES  BEEE X
2024410 H 23 H—25 H

B R FIEBRiE—RR, ARGUMLE, (LEFRRNT . KEFHRE, RSEE . Phlfsh, 2
JKIEME ¢cVEMP 23517 % 500-1000Hz slope MR PEfEFI OZE BRI, AR5 L 2 %E &
83 [l A R\ VIR R RS - IS ZRA GRS 2024 411 1 13 A
—15H

Baick, A, BEALT. BB LOS, REE— BRI, FHEAT, B E
A\ BkEERE  EARVEEERE DFNATS £5 /L~ 7 A OfEH & RN #E (s 7 SLC12A2 O
WHR RO T T A4 >0 7 5 4T BIEAS FAMFRES RERENT 2024 4
11 H 26 H—29 H

Bt . RAZKGERE, FhlRrdh . DHEESCRR. (LEFEFENT. FERIRS SMEMESN Y BRIt
32 RIS EER NS T TR E2ITV, IR - D FVscFE L2 16 5 34
o] B ABHSHISM AR s HOHPEIX 202541 /1 30 H—31 H

[ 30 ]
1. kokeErE HREREE CEEEOERRICKT S HEEMEREOKRE 5 125 B HA

HEAGERIERFE AR s « FIRES RIUF KRR 2024 45 A 18 A
KERE B4 REXZBRARBEORR B4 RERBRAREE BA51FD
Atk - R - BEOEEEEZ B 2 L midREET 202447 4 21 A

FAAGERE  HETTIEECE L xh 3 2 R RS L% (Precision Medicine) 2 69 [0 HR
WREYS RS EBK 2024 4F 10 A 23 H—25 H

ok EERE  BEARTEEERR IS DR R OBUIR &k 5 58 BN - BinET ' I
— (ERER) FRHESORX 2024 4510 H 30 H

KAk R  Genetic medicine for mitochondrial hearing loss “ AT 7 A 2 :
Genetic Practice in Mitochondrial Disease HARANAEFEE 69 MK ALiEFL

M 2024 410 H 9—12 H
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6. RUKERE HIERIS T & NEBAERRONIE 2025 FEOGTE CGRORERYE -
Z—)  FRHERHE R 202543 H 22 H

[ =it ]

1. AakEERE GEEE) Auditory Neuropathy OJFIK & 72 5 7-723 a2 KU 7B F
U7 b THRIRIRE A RIA VSGET 2 RIEA T, @i har R TRoO=
U7 ARIIZE] N HEEE £ TR &5 AR =i 2025 421 H 11 A

2. RAAGERE GEE) BSrEZER  MA L REBAR 2025 FIRITEY - [EAfGE S AU
HRukX 202542 H 21 H

3. RKEEME GHEE) 2D o - BHAEMERBOEER B AT SR SR RS
HORER sk 2024 4E5 H 16 A 591 752021 H

4. ROKEERE GEED) RN L OSERIEORTIT —HEEOHFICHST 22 R ET
VADAIN  EEAVER B FER I 2023 EE R EHR LS 202447 H 3 H~12
H25 B (v 74 E1E)

5. IaAGEME Bifl) B A5 WEIIBAMEE §A 5 WEOmAL - EF - 8 0s#E %
E2 5 fEEREET 7T H 21 R

6. KEHE TEAD) ODANOXEEE 2 HABMBEERTCRME WHAAHE 9 X—
¥ 202448 H 15 AT

7. RUKEME (BUE) EREL LTOEA D EROM E~OI#MA FETEAIHLIE
WIZOWTERD] aa=h (BREEA ) EHE) 2024 4 9 31T No.69 28—35
H

8. MAKEEME GEI) B - FHEIEHFIEE (2014~2024) 55 2 WMFCRCR A [ENLRRE
B R R v 7 —  BRERAFZE (L) B & —  BR07 20 AR R
HEX 202449 H 14 A

9. RUKEEME, TP (ER) B 15 8 BT & 34 B HARHRFERE - P
HE EmBELSEG 2024410 H2H—-5H

10. faskiEfE (F2) BE® I —4  BRIRIFIEOILR LT 0 = ~JEGIER DR EHE 2 t i
ETRND 2~ 5 34 B HARHEBZSHRE - FinEHEs SR BT 2024
#£10H2H—-5H

11, faskEElE (BUEE) 2 AORD T 24t o7 AART SR EESEmA R 2
FRE i aa® 5925 22 H 2024412 A 15 H

[T o 2 ]

[ G ]

1. Sakata H, Hayashi K, Matsuyama R, Omata T, Kanou M, Yamana K, Kanzaki S.

Association between the development of sensorineural hearing loss and blood NAD+
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10.

11.

levels. J Clin Med Res. 2024 Dec;16(11):519-526 (IF 1.6 )

Oka A, Kanai K, Matsune S, Hosoya K, Komachi T,Murakami T, Okubo K, Hirano
K, Suzaki I, Shimura T, Tokudome T, Kanzaki S, Wakabayash KI, Ozawa H,
Okamoto Y, Kondo K, Nishijima H, Nishijima A, Okano M Assessment of
patient satisfaction with dupilumab for chronic rhinosinusitis with nasal polyps.
Allergy 2024 Oct 16. (IF 12.3)

Lee S, You H, Morita Y, Kanzaki S, Zhao F, Koike T. Classification of ossicular
fixation based on a computational simulation of ossicular mobility. Sci Rep. 2024
Sep 3;14(1):20468. (IF 3.8) .

Mori S, Murata Y, Morimoto T, Okamoto Y, Kanzaki S. Tests of human auditory
temporal resolution: Simulations of Bayesian threshold estimation for auditory
gap detection. JASA Express Lett. 2024 Sep 1;4(9):094402. (IF 1.2)

Kanzaki S, Yamaguchi T, Suh MW. Editorial: Identifying novel drug delivery
systems and treatments for hearing loss and related ear disorders, volume II.
Front Pharmacol. 2024 Jul 29;15:1464254. eCollection 2024. (IF 4.4)
FHENAT oA RU—F 77 —"7" (Pl . BIRGAE, REARE, FrHIER., W
H B, BRFES, &I, e A, MBme, L 8, S HEE5L) B B
PESERE & SR AR T D BRI A T 1 A FE5(2oW T, OTOLOGY JAPAN
99—112, 2024.

RIS &, e T, OANTLEEAE, AMEE, R, EREE, MIER, Mboo. SASEE
AEFIFE DX (FYVZN T AT r—k—ar) BRFHO DX —H/VE A #)
PERE DT FHIIT S A 2 & Fiii T —Z X—2 2 AW KBIH - E R SeET
roBRFE— S 34 (1) @ 1~4, 2024

EARVEE, YCNHESC, NI, SERE, BEEs, MR, s <6, ERER
%, TERWEF, KA, BETI, CAEM, BiEE—, RRES, GRED,
PRI, A4, Book, RINEE, Ml &, AP IR, &S0, mxiE,
FRECETR, ZEF T, RALHIM. 7 LLF —fll i) 225 F - BRERREwT) U 1 v
MR OEEME  THAHREIC X 28T OMSAINFE] Z2INET —2 0.7 Lv¥
—7 WL —HEUC I T DA - AR U 4 L2 MR O - THRTRZEIS
K 2BEOHRSAINSE] ZMET—2 Do 2024 .73 (4)  329-339

IKEFRETE, HEH R, (LB RN, RSP, FfcBrys—aR, Fhif &, i aTEEdRE
PEF T DRIE Y ~NE U T — a URATHL R TP o TER] - BRERERIIC L D
i %72, JOHNS40(9),997-1000. 2024 4 9 1

PR fh, TRRIEOBIEI LT v 77— FOTdIl HRIC L H2FAOTER 2250 #E
MRS  HARBE2BT# 5243.47.48  2024.10.19.

P R E RO BT OB L VAR ALIC L D i ofdE{k  JOHNS41 (1) 8082,
HORE 4 2025 42 1 A
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12. P & A= EEEO B O LI1ER SNVEREIRE O scFTinE JOHNS41 (1) 83.85,
FURESE4E 2025 45 1 H

13. Hpm s, O £ 0. Rl &, & B M 8o, JRE EE EE R
FAIE B, FfEEF dE—RE, BV #RF]. AU 16 45 @ Audiology Japan F8#Em S O
#. Audiol Japan (in press).

[ & ]

1. PHIBE &b, UG 4143 75277 AH AR HSIGERIEO O DOZIFEITA R
A AERA~=27 v HLEEL

2. WHZEH, i & GEF) | 77U T30 FWEIETRIMOBEIN AENSEZDHH
LWOEWEIRE  HITA EHEE 2024/4/12

3. Ml G, MOOK A [SiF7= W EH 2025)  HlilET SA A RN HE&RE 2024 4 10
H 31 H

4. PR 5. HIBHAE 18—21, HMED - OO HAWEGERGAE  &RHR 2024 4F 12
H5H

5. fhlsg fh, HEEHUE. MAFER 22—25, FHMEOZO O HEEGERREE SRR
2024412 A 5 A

6. MR &b, SRHEZB] (JL3F) | HIGY L AdE MERE 202543 H
il . B —eE e EEHRIRRAEREIR TR R ORIKII IR D DO ?
IREHIEEIE T TR 5D TA—Ae T U IS 2025 4 3 A

[ 72 - WP dER |

1. Kanzaki S. Koike T, Irie Y, Keat CS, Higo T, Shimizu Y, Hayashi M, Ikegami H.
Symposium: Innovations in management of otitis media and cholesteatoma:
Innovations in intraoperative measurement of ossicular chain mobility -Individual
differences in the force applied to the ossicles during palpation and decision making-
61th (NES 2024) (Budapest, Hungary) May.22.2024

2. Kanzaki S, Sakata H, Seminar of Vestibular rehabilitation. 61th NES 2024
(Budapest, Hungary) May.22.2024

3. Kanzaki S. Symposium Vestibular rehabilitation, Vestibular rehabilitation.61th
(NES 2024) (Budapest, Hungary) May.22.2024

4. Kanzaki S. Individual differences in surgeon’s procedures and judgements of
ossicular conditions during palpation. CORLAS 2024(Vienna, Austria)
August.30.2024

5. Kanzaki S. Symposium 11 Tinnitus and Hyperacusis: Tinnitus and Hyperacusis and

its background factors. 8tk East Asian Society of Otology Dec 8th 2024.
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10.

11.

12.

13.

14.

15.

16.

Kanzaki S. Symposium Hearing and cognition; Changes in cognitive function and

its analysis after hearing aid intervention for patients with mild to moderate

hearing loss. (Chairman Nakagawa T and Kuba H) APPW2025 Makuhari Messe

Chiba 2025 Mar 18.

Kanzaki S. Invited seminar; Semmelweis University (Hungary) Mar 24. 2025

PRIRE A, X — e EIEIIEE AR IR TR RO FIRII R 5 D2 72 W

BEITRICenom?  (BR /NIAD 8 125 BB A SRR EESEES R 2
(CKBR) 202345 H 17 H

HOEL A e R TE— R A dbe OHER SCR R BRI A RAOK ERE. R =

F=rREEZMOWIZRIRRIRE & 2 S 2 EOBEME O E BRI 5 SRR
(t&FF) 2024 4F 6 H

PRI, IR EASE, FREH B, <7 74 R BRI B B 3 B 8, S B 2 K o, A B

Z,LRE, HHMA. A OBR  TERBRINGRIZ A T —22 M EER & B AR R R | 5t

TOHENAT BA FEREIZHONWT—] MR HHMIL 5 34 B HEARFRYSkha-

FhEES (VA7 H0h) 2024410 A 5 H

Fili & QOL WGHFE  Mimak, JERk flks &) WHUGEFINSEE QOL IZKIET

S ERR QOL EH#IZL(SF36, SSQ12, COMQ12, SPOT25, NCIQ) % W 7= Mt (5

3 5 34 MIAARERFRMRE « FEEHE (VA7 HW0DH) 2024410 H 3 H

g f. AR Y UL 2 BRI AETT =g 0T LR Tl & A

WZUNEY T—a e BET S0, R SHE, MRS 28 69 [l AR

E¥e O 2024410 H 23 H

A &5, O £, #lE 5, & S (S S0r, R EEZ, EH R, R

SE B, FofelR UE—RR, W RRE], fREEHE Al 16 40 Audiology Japan 1L

L OHERS. 2024 4510 A 22 H

— R E

Kanzaki S. Koike T, Irie Y, Keat CS, Higo T, Shimizu Y, Hayashi M, Ikegami H
Appropriate Ossicle Palpation during Otologic Surgery: Variations in Judgments
and How Surgeons Exert a Large Force on the Ossicles. CORLAS 2024.

Morimoto T, Yamamoto Y, Obuchi C, Okamoto Y, Kanzaki S, Mori S,Tests of
Human Auditory Temporal Resolution: Psychophysical Measurements of Normal
Hearing Listeners by Bayesian Estimation. (Poster) 2025 ARO Winter meeting.
B 5L, Ahn Jiwon, NTLEAE, PRIRE &, Z(5 o R AR, I 2R ARIESE, b T, /it
L TRRIREE N ) 72 BV rT B HIAEE ORI E M b 5 36 (RIS
FrrY=T7%e 202445 H 11 B (58 36 MM A A= V=T 2R HZH)
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17.

18.

19.

20.

21.

22.

23.

24.

KEF B, Ffcly iE-RR, fRIRE AR, MEE R, ILERE EEE MPBEC o M EEE
REBEREEGNST DRIEY ~NE Y T —3a >, BARFEREGERSES (KBK) 2024 4 5
H

A F%, /PR MR S YT ERa LT T4 T AOEEEHINC L S H e E
INVEEEBWHERT Bl S 2 L—a IR ARE 34 M B AEREARS -
LTS (VA7 HVh) 2024410 H 3 H

A JEEL, R PEE, RE R WA B, sk g FFEOMERRREOER  —(7)
ZEBMATIC L D8R —  FAAREEYS Rn) 2024410 H 256 0 25 69 M A
AR EYS G

KEF BRE, AR PR HEERT. LB, M A ForEBRiE RS M4BT T
DEIED ~NEVT— 3 O ~DHI JELEFICEH LT~ 2024 4£ 11 H 14
H 83 [EIHARDEVEEERRE HAD VP EEFSESTE

ks B KE BRE. BHEERT. LEREIEN A A, FfeBRE B8, H A aei
REFEE|Z KT 2 RIEY N Y T —3 3 »0ikA— [Tilt Head & Side Step Exercise]
DREZE. 2024 411 H 14 A 83 [0l A KD F VMl E PSS

WM R, FeBRs RS, #EL fhdE, (LEREIRRE, KB OB, M B, phig
fh, A7k E#ERE. cVEMP (28T % 500-1000Hz slope FHMIERIOFEER], FEnl L 5
FiEt, 20244F 11 H 14 B 26 83 [0l H AW £ Wl [E AR a

AR R, RS, WARVRE, NATRE, FARS, fhilg &, A, B S
fRREMA DVERL—(8) WIHIFE % BB A NS & L2 B ollEDR— BA
B2 20256 3 A

TSt FakGERE, fhiss . ORRECSCRE. ILERERIRIE . RERIERIMEMESL Y LSBTt
T2 BN B ERNEEE FERFIR 2170, - D E VWA SE L7z 15 SESEE
S B4 2025 4£1 H 30 H

[ 5 ]
1. Kanzaki S. Invited Online lecture; Inner and Middle ear for Undergraduate students

Semmelweis University (Hungary) Mar 22. 2025

Kanzaki S. Invited lecture; Japanese protocol of hearing loss for Postgraduate
students Semmelweis University (Hungary) Mar 24. 2025

PRIRE  dh, RERFF IR £ I, BRI 22k L IaR PR O ERE
T—. BRAT A ANAZTNT v T EIT— 202446} 9 H

PRIRE . EERE - MRURRRE L SRARKEEIC OV T ARTTERISFHINHE S, 2024 4 7
H 18 B (&)

g AL EERE TERS IR & R RE O REFRIC DWW T % 1 [8] Well Being 7 4+ — 7

L EREVERIRIZE Z 2006 2 ~HEE L FRAEDIRWEIR) B~  F{# Phonak #ifi
R 1%1E 1EH AL AKRGAE
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6. =AF B #RRE Sh. CeFRR) EEIE & SREEDTRVER A E X D, & 1 1] Well Being
T —T 5 RAEERKIZIEZ 2000 2 ~EIE L FRIEDORWVESEN D~ F iR
Phonak #lilfds %88 1EH A A A KMERE

7. PG, EHAMETER 2 ETEIGEOERE BARAT A WNVAXNLT v T I —
2024 4210 H 27 H

8. P gh. EEWKIC/R D L RERREVEIC/R D DN B 19 [l & F VEETEAT SR
2024411 H 16 H

[ Zofh ]

L YyARYyL2 R OCREIEW, #l G B AEY T =g iZonT # 69
F AABERE S (RT) 2024410 A 23 H

2. JEE 10 B PARMED EV 9:00~9:50 0101 ~010-5 [ 2 &3] HE : T
e PR G, 2024 4R 11 H 14 B 55 83 A A KD £V IIEFRRHRE
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