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Schizophrenia (FE&2<3H4E) is a mental disorder
that creates a huge burden to the society.
Although with intensive research, its cause
remains unclear. The major medicines to treat
schizophrenia target a type of receptors for the
neurotransmitter dopamine, named D2 receptors
(FR—/33 2 D2 Z&IK). Recently, my
colleagues found that this receptor is critical
for animals to learn to discriminate the
difference between similar situations in
their predictability of future outcome (Iino,
Nature 2020).

et al., In other words, when

there 1is deficit in D2 receptors, animals

over—generalize GEEDINAL) what they have
over—generalizing in

learned.  Arguably,

a similar but different situation from
past experiences can lead to wrong
prediction, and cause people to
misattribute the surprising outcome to the wrong

cause. It is possible that frequent confusion

OB E AL TAL TR RS INE TN —TICEmTHT
LT, NS DT B AD NG ALK A KRR B 2R & OETER 72 BEH

MEZ JoFEL
caused by over—generalization and
misattributing causes may eventually lead

people to have a disorganized view of the world
developing into delusion (Z=AH). However, this
hypothesis has not been tested. Importantly, to
eventually transform biological findings into
the understanding of schizophrenia, behavioral
experiments on human participants have to be
conducted to confirm that people who have
tendency to develop schizophrenia indeed over-—
different

generalize or under—discriminate

situations. Towards this goal, my lab has
designed a web—based game to measure the degree
by which people can generalize and discriminate
when they learn to gain rewards.

Developmental change of generalization and
discrimination

We have previously collected data of 1007 participants
with ages starting from 3 years old to higher than 50

years old, playing the game we developed. In this game,



participants need to learn which of the 18 different
objects lead to more reward and which lead to more

punishment, and to choose only those leading to

variables underlie the observed performance change in
the graph above.

Furthermore, we have examined the relationship

reward. The expected amounts of reward or between generalization/discrimination in our task and
the degree of severity of
0.42

_;MJ psychotic symptoms from a
E"'“‘ group of participants

000 T 312 -1 0 ed r C
: 9 % % % @ § <: Positive category recruited online. ontrary
S o> | 2> B ¢ @ Neutral category to our original hypothesis,
® © & @ & | © €mNegative category we found a  positive
V45 35 25  -15 05 0.5 15 25 35 45 correlation between

Value (expected number of candies)

performance of

punishment by choosing each stimulus is organized in

a hierarchical way according to the semantic
categories (as in the figure above).

We quantified generalization by the difference in the
frequencies of choosing stimuli of the same values but
belong to different categories, and discrimination by
the difference in the frequencies of choosing stimuli in
the same categories but with higher or lower values.
We found that performance of generalization increases
with age and peaks at 30734 years old and declines

afterwards, while the discrimination peaks at 14" 15

years old and remains stable afterwards.

0.30 I 0.22

S | [ &

5 0.21 I I f Z0.15

N c

: [ | £

$0.12 50.08

8 I 8
003" 40 20 30 40 50 0.00

Age

By modeling the behavior in more details, we found

that age-related change of multiple learning—related

discrimination of the severity of psychotic symptoms
(r=0.31, p=0.004, N=89), indicating that people with
higher risk of schizophrenia may rely less on prior
knowledge of semantical categories when learning
values of stimuli.

(FE#am L)

We are in the process of completing the manuscripts
summarizing the findings and will submit the papers

soon.

40 50

Age
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Fig. 3 PL spectra (a) before bromination, (b)
after bromination.
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Takegami et al. 2022), LOL7Z2R35, Va=T ~2—
AT AY—NZFU T, session RPE DFZ 4 A RRFETL
TeBRD LMD T NEISIEFE DTN, Z DT
ZOWRO LT AV —MIFN T, session RPE A3k
L — =0 7 A OHEEITFI A TE 036 Tl
PN, F T, ABFGETIERE b P - R R A
WL e o ™ u b Fosta ta. (2000
CATAY—bEE
7extgeé L, session
RPE & HWTH
EORPANDE =Ry
(AP Y ity i)
L7z,

Descriptor

1 Very, Very Easy
Easy
Moderate
Somewhat Hard

Hard

Very Hard

10 Maximal




[J5i] WS () RS R b bt
([CHTBL., - REEREELHMEL TV FEikdk
1 ABIOLFERAE 11 4 Tholz (age: 17£1
yrs; height: 1.60 = 0.08 m; body weight: 47.0 =+

6.0 kg), 2. MRE LB LHURT — LT EE%
FRBURFAERZICAMEERFEL T 12 4T
HHLTD, 202343 A 1 B2 5 A 31 BETO
3 »r AR, BN —=0 7O LB (session RPE)
BROFBAANR [EFTHEE. heart rate-based
training load (HRTL)] #5454 fikfe L CHIEL 7=,

Session RPE (XfihL—=17"% 30 43 LANIC google
form |ZTREERL, JefTHIFEEZ 2 E1T (Foster. 1998),
RPE (Table 1)XhL—="7W[ (4) CTHEHLE,
EATIERE A FEICEEE L. GPS Fv =27 Uty
F (Palar Pacer, Polar, Finland) |Z&->Chl—=
7 ZECHIE L, NN — = 7 BRHRIE THD
HRTL I Zh—=227" D HR % 52 zone (zone 1 =
50 - 59.9% 5 K HR (HRyar), zone 2 = 60 - 69.9%HR gax,
zone 3 =70 - 79.9%HRyux, zone 4 = 80 - 89.9%HR yax,
zone 5 =90 - 100%HRu.) (Z50FL, LU T DA
THHLUZ, HRuw 1F 22040 E L THEE LT,

HRTL (a.u) = (zonel DhL—=ZWf (43)X 1) +
(zone2 DI—=7F[H (47)X2) + (zone3 DKL
—=U 7 W (53)X3) + (zoned DIL—=7 K¢ fH]
(43X 4) + (zoneb DL —=LZ7 W (43)X5), F7-.
TR ECR AN D LG A i —=0 7%
IZ google form WTZDREEAHETDIHHRLIZ
(1~10 Ar—/1),

Session RPE &ZETTHEMERS LN HRTL D BLRICH
VT, person ODFE=EAHBIGRERZ B LT, FHBIGREL
(CEDHABEPALR DR DOFHMIXIZ LA L 2L (2€0.1),
55 0

(0.1<r<0.3) | 1 #£ FE (0.3<r<0.5) , B® W

(0.5<r<0.7) . & TH ARV (0.7<r<0.9)  1FIF 524

(0.9 . BXU5m4 (=1) LL7= (Hopkins et al.

2009),
[#5 ] Table 21T  rtoble2 BEMSLUZEIN =y AREROEMER
Participants  session-RPE x E{TiERE session-RPEXHRTL
éé %ﬁ Eﬁ % D A 0.350 * 0.434*
P B 0.513* 0.729
session RPE &E1T
c 0.074 0.552
EE%‘E% J: U\ HRTL D 0.464 * 0.704 *
E 0.347* 0.680 *
& @*H Fﬂlgffﬁﬁ%% F 0.246 * 0.569 *
. G 0.370 * 0.610 *
9, Session RPE & " Py Py
%??EE%EGC%U T 1 0.324* 0.655 *
J 0.558 * 0.712*
12 441 9 44 THH K 0.436 * 0585
L 0.318* 0.711*
~ EFI *%g 0) IE 0) *a Abbreviations: HRTL, heart rate-based training load

* indicates significant correlations.

B B4, FHEAR B2 WRBRE B, — 7,
session RPE & HRTL OITIZ 12 4 T X COHRE
THEBERIECHEN RO, 11 4 THRWIEDHE
NRONTZ,

[B22] ARIFZEHRERD D, session RPE VEICLD T8

B b —=7 & OE &L, W& fw

(HRTL) Z#EE T2 ETIXEDOZYERRBDHND

LD, HBEOMENOI AT GEITIERE) OHf

ENTLT LS EMECAT R RN EDREBENTZ, 20D

BRI DI SITIATHIIEL 1T 0575, ThIZI

EATHERED AT L TR0, NL—=U VgL

ELTWRNWIENEZBND, DTz | ik —

AT A)—hDOR—=v T AR EET DI,

session RPE (ZINAEITEREE DO REdRAITHOZLTIY

IEREZ AR OB BT Z D A REMN DD,

(& )

1. mEfARE BB 281D session-RPE 1% H]
Wb — =0 T AT O E BAL O % G O R
(2023). T4 HEF, BOE REE. AAREH AR
— ARG T3 BIRE
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(WIFFE D]
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BIZ, @EMARRITERERA L E—F AT NUVIRIT AT, S OB ZRHIEL . 7 AU — MEF OFr 2%
Do AR UTc, ZIVBDMFFEND, ERERA L E—H  AEPNE R BT OB OREIZA A THY |, FriE

DEHIZE

(et F L ORR)

AR O LRAER BT, MEEEROHIN, AR
[FIDIE R | BERERIRE /) DR T . D ERE LT
RO IR EBBEOR FERFERELI5T, T4,

HERBRALE—E AR AZ A (R) ,

T 78 A(Xe) , A=K A(7) A (PhA)
RO BRI NTGA—F— RO BRRGDORLE, &5
TITHBIREORBE A A~ — I —L LTS
HZESDOELREESTND, £ZT, AT
KERA Y —F A EEHWTRLNLERA/S
FA=Z T, FrICER O & ETE ] OHR
WZEHL, RD 3 SO E T2,
R 1 T, 7A)— MG TR B
DA BRI B, EARFIER LT FomRikE
RUELLC H— B, 2 AR AERER Y
—H A AERERA L —H A HTHRLNDT
A= RERIEL DO BHEE ST LTz, 2 DR

HENT. HED2H (L) 2FNLNDL VAN AH

)U-%)@%ngﬁﬁ%/\/rz‘—'?%ﬁ—kbf@é%fiéﬂﬁg

M B LT gEL 72 o7,

(R) ThrU7z, H—JE A RER A E—F R
(L*/Rs BETL?/Reo) . Z BB ERER A B —4F
Y A(L/Roso-s) « BROAEKEBERA B —H 25008
(L*/Riew) £V T b A R BIRREA R L2 (K 1),
Fiz, R EENENOFRE L O BRI DO BIR
ORI, B— A B AERER A E—F X
(L*/Reo) . Z A HAEREBER A E—F X

01 A o 501 B
a}

y=0.5226 x - 1.3962

y=0.6214 x - 0.9953
r?=0.581; SEE=3.79 kg

1 =0.545; SEE = 3.99 kg °
0 20 40 60 80 0 25 50 75 100
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BIEHE (kg)

y=1.0235x+2.9544
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y=23580 x + 14797
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(L*/Roso-5) « BEOEMERBER A E—H 2530
(L*/Ricw) LBV ROILT, WT LD E KA/ ST A
—Z DO EAHEE T [RIFREE O R FE TR A3 7T RE
ThHHZENRSNT, LIZA> T, ARERA B —
B U AEZED L/ Raos L/ Raso 5. L2/ Riew &V, —
FH 72BN S B A T E D 57227 AV —MZFB N T
b, 2 EUIIHEE TELHTENFERES I,
FEFK L 2 OHFFETIT AHBER T 2 et R AR
BRA L E—F A HNTMEA (PhA) B X
Ok oA A~—H— L OFEZGEL T2, —
ZE BB HT CU, AR & (R CFH%E L 72 HbAlce
i3 PhA & ORICADERA R 6 (K 2), Z
DOFEFIZIL-S X | PhA IIHBEERT 0O MU % 5T 5
L1 DIEIEN 7234 F~—J1— & LCHI Al EE
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20
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° (o]
3
éﬂ .00 o o
< 0]
3
g -10 © \
=
[
=
= .20 o
-30
-2 -1 0 A | - |
AI NIz HbALC (%)

M2 ERHOGAEA (Phase Angle) &~EJ AEVAlcDIBARRER
FEFRKF L 3 DWFFE T, & K5 & LTl
HADE %Ml T 2 EBR AT -7, K 3 ITRT AR
BRA Y E—H U ANT MUV 21T o T2 L 25,
T o F—DAROEE L DT ML OEN
FRONRPoTZW, T 2T — 1T EAL L O
AIEZREDEM (k) K0 b7 bARELRIC
HLEDMHANRONI-Z LD, FHflagEe & o
B % S U O D ATREME 2SR L % 7o, Ak, 122
BOERERA v E—F AT =2 ERSE LT

5 END S DITHREERE A RLRNMERES & O
E

Bl & BRRE S D T

TH D,

70 1 ——95% tolerance A A

——75% tolerance
——50% tolera
60 - s tol erance A
A Group 1
Group 2 [N

® Group 3
50 4 ?

40 A

30 1

Xc/Hy Ohm/m

20 4

10 A

0

0 ) 1(')0 ) 21')0 ) 3(']0 ) 4(;0 ) 5(')0 ) 6(')0 ) 71‘)0
R/H, Ohm/m

M3 £H@HBETRAE—KVAR T NIVEN

LYREVZ (XEh) LUTo4v2 (Y OBEZH/ S
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1.

Sagayama H, et al., “Comparison of bioelectrical
impedance indices for skeletal muscle mass and
intracellular water measurements of physically
active young men and athletes” Journal of
Nutrition. 2023 Sep;153(9):2543-2551.

Khatun S, Ogawa M, Uchizawa A, Hoshi D,
Tamai S, Momma R, Kondo E, Watanabe K,
Sagayama H. “Glycated hemoglobin is in
dependently associated with the bioelectrical
impedance phase angle in junior sumo wrestlers”
Under Review.

Uhizawa A, Kondo E, Khatun S, Sagayama H.
“Assessment of menstrual status and muscle

quality in female runners using bioelectrical

impedance vector analysis” 5 F& (i 4.
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ARFZRIE, IO BIRE L H BB REIBERS 2T A DeepACT ZEEaEb M REMAIZ IS AL, Wil
e T — Z & R IR O B (B AR 12 O A (RHRFR D IRER) LA AHT 3228 T L B I Lo VB 28
EEHIRA O R REZ BIREICL . FEEROIGR TG T EER SRS AT LT 5282 HEL TS, 4,
bivbiud, R EFEAERL THHEER KIS — MO MEELE LI BT DB e 2 R #1257
O, VAT LR EIT oI, SHIT, BB BL Y —MOWE W BIZmiT 7 BERIEO R BHIT 72, MiEEfa
LT, BN A ER R REETELZ NI SN,

(B Ze%E 35 KOV R

R & - FRAR BRI D3k 2 7R R BT L
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k- 18
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BoOumHilaz OB AEERESDICHTIESE DI
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DARF R TH%,
bivbid, e bR MO 5 E 2R TICE

2 ELZRE T D720 217> TEZ, L
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R HR 722 B RE J) I IEDAR B MR FLH L | 5538 40
e o> 1R 5 B (7 AH 7 BRI B B 5 2 iR AT 5721 ¢
b 0 ) DTN = R X il e N by %) | et
(Nanba et al, J Cell Biol 2015), ZAuZ 53D
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BB THD, LinL, ZOTFIEITERE O BEIC
LD MR O fig b 2 FeAZ L LTI, B RIS
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BEDIAIN DT A= i OMEE I K ELBI LT
WHEEB X HLND, UL EDZENS, bivbiud, FE=R



WA= 7 LB 2 LD & B AT 0D
BHNDEAR I OB REAEHT & | AR REL
7o 3% B AR D IR RE (TR R % SR 2 W5 ] B4 12 B e
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W7 VT Y X BB G o E T2 H Bh IR B B 27
2 DeepACT ZBHFEL | RERBREL LAl ENRE DR RS,
ST BN RE D A D MR el & [RE 352
LIZAEN L= (Hirose et al, Stem Cells 2021), AHFSE
TIL, T CICBMETERR 72 & ~DERRIS R FEBL T
WDHENR B B IC LD AEER AT T L EL
T IRREAA—D 7 LRI 8 & Vo B
GIRNT Btz # 0 A Ao T2 DeepACT ZHWT, B
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(. EOERETBIFEEAEZAE OO HZET, HAEE
WOA DML TRTH AT LERERT HLE
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il ik
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1E. ] C& 2 R B BRI T, SOt Mg s KO
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& Pz e M oo 1 5 2 B B g TR L
TN E4T o7z, L2 L5,
DeepACT [IALFAZAZBAIREEE A FEET — 2L LT
TERIL TWDZ &0 | BARE B 5 2 HIV T fifAT Tl
F 7RG A H e HRIR o T, BIAE, BIELER
WG AR ET — 2L U2 AT LD RS, F7-, L
A ZE 5 8 HUAS PT REZ3 A A P BRAM B O 2L 1)
T REEAT>TD, LA ED IS iE# R Ly —h
EEEEAE T 5T, bhvbiud, K5
K —hDREZ W ESELFEORFEITHIRY
A TE, TL T, A A TR R Fn—H X
L TR — )V R F i & 36 R C L ARIR R
Bi125% mTORCL 37 F L OIS, 5538 % 1231
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WIHEAITHDT S~ AT AR RICHINT 5L
T, R #EGL ME O BV ER L — M ER
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(& m )
1. Nanba D, Sakabe J, Mosig J, Brouard M, Toki F,

DeepACT

Shimokawa M, Kamiya M, Braschler T, Azzabi F,
Droz—Georget Lathion S, Johnsson K, Roy K,
Schmid CD, Bureau JB, Rochat A, Barrandon Y.
(2023). Low temperature and mTOR inhibition
human

favor stem cell maintenance in

keratinocyte cultures. EMBO Reports, 24:

e55439. (*: corresponding author)
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MR (Mixed Reality: #58132) & FV = &8 S8 b2

WF7eE M ER KR E LRI 2N EL/ 4 R KSFEAT 471V xR B2 — GHEAT [ HeE ARR
HEFEFIEE LB RFAT IV xR B2 — Hife BBRERE
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Microsoft HoloLens & Dynamics 365 Guides & V258 3088 MR L —= 7 WA ROBHF LTl T -7,
HARITRE X O] K& ZXBEOBIEIT L, K& XNIEEGOTIRE D020 ZOBFFETIE 10 ADEH
MDZOD MR HARZHWZRE B — =0 7% L, N — =0 VRIS INE D7 4 — Ry 723 li LT,
FERLEL T MR FAREZNRIITHY , SIEDSOFHIEG & E ThoT-Z e RSN T,

Fio, BERAEG 2~y R~ T 4 A7 LA (HMD) IZR RS E DR A EL T A — N FREIE L) T V2
ALBEEWITAR T HPELZRRS 2L —ar a7l 6 ADERMIY HMD OFVEL TFREAEITUV, Wbk
DIRITAEIT< HMD BECH BIZEHE B E DI 2L RS,

(et 3 L OVR)
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TUT 4 (VR) ¥zl —Z LV a KU IR B |
EHHLEY B WEEFERICBIEL , AVITHIEL S
STWD, KE XN —= 7 BRI LZ 2L
—aid, EBREOKE B A T T VIR KR E
AL TEL0, T PR 2 — s ar o
Rl ZRTELHERIT o TIERY,
Microsoft HoloLens (%, =—R1L-A0 MR (Mixed Re-
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0y L E R BT 528 T mRIRIEIC LD TR
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FTRE SRR OEE | Am—T B R KB I

WEDBIELLUND 3 DDAATIZHOWT, VA NDT

TV —varE W THEREAF —~ 2Rk L T, K
(. HoloLens2 2% L, BUIAATZ 3D @/ —> &
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MR HARZRWRE BN —=0 7 D2l —
VarEirol, BRBORIRD 10 4 O E D
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272 MR AR ES T, i I3 ETRE LD 3D &
n7 75 (K 1(b) TR F2F O IRICRE ZHED

1.

BT ER BT, Bl RAE B AL, b
—=U BT NAEAWTRE IR B LT (K
1), (@), BIEF TR T TT7 007 —REBIEL .
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1. Okachi S, Sakurai M, Matsui T, Ito T, Matsuzawa
R, Morise M, Wakahara K, Ishii M, Fujiwara M.
The Application of Mixed Reality in
Bronchoscopy Simulation Training: A Feasibility
Study. Surg Innov. 2023 Oct;30(5):685-686.

2. Okachi S, Matsui T, Sakurai M, Ito T, Morise M,
Imaizumi K, Ishii M, Fujiwara M. Real-Time
Ultrasound-Guided Thoracentesis Simulation
Using an Optical See-Through Head-Mounted
Display: A Proof-of-Concept Study. J Ultrason. In

press.
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1E4%, Lorentzian P CT 4T AL 7 LT2/KD Z-spectrum % IEHRICERE LIz, Z DR, /KD Lorentzian Z-
spectrum Z JERELT- L&, K47 B NEB OB E AR EF H 3521250, CEST #h4:L nuclear Overhauser

effect (NOE) #2317 CRlli 4~ A2 L3 T& -,

WFFERRE I L OMER )

Chemical exchange saturation transfer (CEST) A A—
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FEZRIET L. BITE 2SR FIELIT
720, B R LORVER e S A L, B
BICEREE R ESEHZ LT, ERNHERO X A
TR T 5L E HE LT,

3 A7 MRI #%{& (GE Healthcare 1%, Discovery
750) (27C, RALELALLTC phase cycling 5%}
JNL7= single-shot fast spin-echo £ THig4 FVT
77 hAFEER(A) (B) &21To7.

(A) 77 P2 HED pH ZAFIvIL PRI
CEST A A= 7D pH DEALDRRES.

FX VTV —a BITHOITIE, WHEELTEKRN
TEINZD pH TS T 20N BD. 77k
LB, 7V MIET V73 (BSA), Creatine %



WCTREE ToT. ZO8E, IO pH Z—EITfR
DO R E R 2 . E51Z, CEST A A—
DT, FREDEE A RO T B AT L CE Y]
T VY F ol — a7 UL ADBRIRZITILEND
%MDT, -NH; (+2.0 ppm) F3L V" -NH (+3.5 ppm) D]
TR LIz, ZOR5%, pH 1285 CEST 2RI,

BSA XV Creatine D J5 23 i< 7e~7z.

(B) KARIMVEERREL THEIL LT CEST A A—
U7 ORI 0T LD %S,

MR 5 53 E IR B LR T 2720, Zhve
HET20ENHD. MHEICI, IWEE L 7KED
TEMT®H% CEST #hR%& R KITHi 272012, 1%
BB B ITKGFLARVIEREERTHZLET, I
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Clostridioides difficile &Yt (CDI) 1%, C. difficile MFRIK TH| ZHe Z SN D ERTED THIE - 5K Th D,
Fox 1L, C difficile =R B RETHTIELL T 7T VAT 77—V (T 7—) BL UMW E 7 1 —7 TR700 (2
EHU, 77— VI3 FEDMBEIC DR HEE T DR & T %, —F . IR700 13, TR EL — 5 —
(CEHAT HIET, R & IR IR IROR I TE AR 3, 22T, exld, Zho0 s FERE S EHLUVIE
BT HER U, AFFEICEWC, £, HEE L7 7 — Y B kRSS20 7 (CDPX, CDPY) 2% 5l - Rl
7o TNBDS 11X, C. difficile 12X TREGDIFRBOHIIZ, EHEMORERIENRD SN oz, DR
PEIZIZ DL T E DB D> TWDZEN RSN,

(BFFe it e KOV AR

Clostridioides difficile J& Y% JE (CDI) X, C.
difficile 73NRIKITHIEEZSNDEHIAMED T IFE - i3
KT, CDI DIRRITITHEIE DS S ILA,
PR ZB IR DBER T 2280305, HLEHET
I, C. difficile D X% F5 BATFEPES 5 Z LV IR
THY, JFHNOA A ETHIERSED, £Z T,
Fex L, C difficile DHFERANEE T2 FEZ
DD, NITIVA T 77— (T7—)IZHFB
LTz, 77—V, R OB O ZfE & D%
A3 %, TORRMIT, EHRERHT 2L TED
Ty — VRN EEREE S TND, — 5T,

W OMEH LIZEE T e —7 IR700 1%, TARDE
R — P — BT DL T, AR R IRIC
WG EEZ RS, 22T, Ba X, Zhorms
SHEHIHLVILE S T2 BRI, K57 —~ T
I, ETULL C. difficile \ZFFBRAER TR RE
THZeELT,

C. difficile \ZFF RN EYT 27 77— A DY
JBIRRTINS DT 77— D ) A DR T ED
FAFRIMEFS LUV /7 B RE TIIRRATIZ &R0 23, 2
DBEAEAF (cdpX BID cdpY) N7 77— RBERDFES
FaEIA—RFLTWDHEHERL, 22T, ZhbDik
BFZ2 NLERKL, RIBEICHIAZ 2 "B ELT
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BB, TI7A=T =BT LIS R 08
LT HIENTER,

K58 His-CDPX & His-CDPY 22\ T, C.
difficile £ 72 1% A0 o BE (2 b T 5 05 & M &
Enzyme-Linked Immunosorbent Assay (ELISA) 35k
Oy AH Ty MEICEORNT LT, @50 R 0'8
EBIT C. difficile PCR-VRZ AT (RT) 027 #BRIZK LT
TR EEARTFAY B KO MRS RS B 2538 b7,
Flo,. VT RE T uy MEIZK DT TIX
His-CDPX (X, C. difficile RT 027 F7=13Z D FMA
BEICXL TR AT 2L, —F T
WXL CRE A A
RUTE MRS I BV TR, BiERB I ORI S
37 VB RIHEN e 0Tz, [RIERIC, 2 OGS

EH TG

His-CDPY X, C. difficile RT 027

RT 017, RT 018, RT 027, RT 060) \Zx 355 5PED
AT, W BRI T 2856 O A B2
ootz (K1), ZOZEIL, Bacillus subtilis 7
7=V BLW Lactococeus lactis 77— THAESI
TWDRHED 3 IRTTHERNTNG, 77— DJRH
IEEEDZ R TR T D2 TR R A
R ZEN TSI, | FEHOZ S E TR R

PRWZEDR LSS 36, 22T, SHIT C. difficile

08 | M
07
06 [
05 |

OD4sp

04 |

03
02 | H
01 |

o = -D | -l [
RT 001 RT 017 RT 018 RT 027 RT 060

[ [l :coPx62.5ng [] : coPx 250 ng }

[ : coPx125ng [ : copx 500 ng

1 ELISA I[Z X 255855 F D C. difficile (2533 % # Ak

\ZDWTC. difficile DO E K (RT 001,

(R RIGIAE G Sy FERET D120, Bhvvray
BT NV ERWTCB IR T RE T T 21758 C
difficile 77— A D7 ) 2 EIZiE, Hii- B O

BT B RERHEES N, 5% Zhb
DBIn T2 H 2 ([TFBLHFRL | C. difficile ~Dift &
P RDMEED DD, C. difficile [ZxL TR A7
5o T2 RE LT . Ak a oy &0 IR700 OE
FEERRETL, ITARAMDEICED C. difficile ~DF TG
PEARRET Do 4 B L7 AF 2 R B BT
MR AR 2281280, C. difficile FEGED]R
K7D C. difficile %R BRI B 9 DI85 1D
B IIR S ND,

(25 3CHR)

1. Gotoh, K., Sakaguchi, Y., Kato, H., Osaki, H.,
Jodai, Y., Wakuda, M., Také, A., Hayashi, S.,
Morita, E., Sugie, T., Ito, Y., Ohmiya, N., Fecal
microbiota therapy for
recurrent Clostridioides difficile infection 1is
associated with amelioration of delirium and
accompanied by changes in fecal microbiota and
the metabolome. Anaerobe, 73, 102502, 2022.

2. Oliva, M. A., Martin-Galiano, A. J., Sakaguchi, Y.,
Andreu, J. M., Tubulin homolog TubZ in a
phage-encoded partition system. Proc. Natl. Acad.
Sci. USA, 109(20), 7711-7716, 2012.

Sakaguchi, Y., Hayashi, T., Kurokawa, K.,
Nakayama, K., Oshima, K., Fujinaga, Y., Ohnishi,
M., Ohtsubo, E., Hattori, M., Ogma, K., The
genome sequence of Clostridium botulinum type

transplantation  as

C neurotoxin-converting phage and the molecular
mechanisms of unstable lysogeny. Proc. Natl.
Acad. Sci. USA, 102(48), 17472—17477, 2005.

4. Farley, M. M., Tu J, Kearns, D. B., Molineux, I. J.,
Liu, J., Ultrastructural analysis of bacteriophage
®29 during infection of Bacillus subtilis, J. Struct.
Biol., 197(2), 163—171, 2017.

5. Spinelli, S., Veesler, D., Bebeacua, C., Cambillau,
C., Structures and host-adhesion mechanisms of
lactococcal siphophages, Front. Microbiol., 5(3),
1-13, 2014.

—103—



(W 40-50)
PP A i FR

TR AN AR 7 1D B 5 L AR BB OV AL E ~ DI

REMIEE  BOEMERRFER v 27— EREMER  STRIEE
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VL, BMEER R O AR 2% NIRS (Near-Infrared Spectroscopy) & AV CEEAl A RED M FIE T D &
, BEICHE A I WD T 4 — T =2 —F L%y U —Z (DNN)E 7 /L& -V CRRARSRE & HE B L 7.

AL AL NIRS o6 7B FE b ~F 7 1t (oxy-Hb) O 2 A 1w &7 PED S laterality index at rest (LIR)

ERHUGHELZ. SRR, 912
BIZ, AADEMESEIFAT AN S T DI
75 B
HEE MMSE (HEfECTH-T-.

(et 3 L OVER)

(5]

1B VIR B I > TOR AT, FFETDHDN
ARV AEIRO AR 72 8 DB B A 52T, TR D
H (quality of life; QOL) #{X FSH/5. 2079,
AT ED AR AL QOL DK T, #(21L ADL 4%
TR ADEAER E/20H55LE 2 Hivs. ADL
MMETT2Z0—#ED T ut 22 EE T 5L, HAHN
ANEBER OV AL W REME b 8D . £ T TAMF
ZeD BE, O AL DAN A% BH H &G
W - E BT D5 AT DAL TEDPRFET DT
&, O H N ETE B, FrCREBIIEDY AT L72%
DERRGET D28 THD.

(5]

BT Y BED A 7Y = INFH s 5 MBI
TRIEZ LU LT DI IROKR % 72 LI 1@ PR R %
B TR LT 114 4] (B 48 1, Zi: 66 441) T
%. NIRS #HENIET A7 24k Hb133 Z AL, [EE
MBI 10-20 > A7 4 Fpl & Fp2 (ZH 249 5 RiEERT
Pas—ryhe Ul WEIXRE LSO E A

ZEED MK T —4 75 DNN €7 /L3 UHEE MMSE e R H Lz, &
ke oo B E
1727, HEE MMSE il MCL O A b4 7%z Tal->TRD, EHITH

MZFHA L. NIRS SERIAREDOF Y
ERROFE BN RRAAE T

TR T U CERL, 22TRaR 0 2 2 7= #0832
BET, WML 2 507 —2&RIE L. B
Bl FEIL~ET o (oxy-Hb) O 7 £ i Atk
725 LIR #H LTz,

(Zt {(AoxyRt — AoxyRmin) — (AoxyLt — AoxyLmin)})

LIR =
(Tt {(AoxyRt — AoxyRmin) + (AoxyLt — AcxyLmin)} )

1E® LIR (LIR>0) [ 22 §HRF I Z 360 T RITERRATEF 23,
£1® LIR (LIR<0) (T4 #2360 CLE RTEARTEF O
PRIEEN NG R CThHZ AL, ED LIR I$AR
AIREE A RIS EY) %, AD LIRIZV 77 RIRHE
(R A FEARRIEEY) 2 S TD v,
SRR, MIRIRA T — &2 3 CITH R LS

N TW5 DNN E7 /28 AL MMSE {44 L
FHL7- 2. 2§77 —F7+U—K DNN (%, H20
F =T ) — AR TA T TV R LT AT
JE 3R E OFRE MK T — 5 TRERKL, 2 DDfR
TUEZRE LT

512, NIRS CTEHML7ZAR AT —Z B LW
DNN THWGBET —2 &, Jh 4D LB 77T
8 HIHD BRI (AL 5B 8 18 M DY A JE BES
A0 81 K- R B L) OB EME AT A L 72
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G2
F£7, NIRS ZHIEL7ZEE 16 BlOrbT —2h3%
E LTS TEZ 10 044 D oxy-Hb 725 LIR %
FHL (Fig. 1), EMAE DO BT 2 L7203 A K
7R BB RE AR o T2, WIS, AT OIEMEE R B
F 114 BlOYIZRED MHE T — 4736 DNN €7 /L&
AL E MMSE 2R HL=E25, hRfEix
26.8 ;& MCI OBy hA7fE%E Flalo> Tz, b
F7 T 2RI HE, MCI#E (<27 /) 2 62 1
(54.4%) , non MCI B (=27 i7) 73 52 i (45.6%)
THVR M EE OIHHFELL LAY MCI LHEES
iz, BRI EOM BT 21T ~72£ 25, non MCI
FEOHEE MMSE ik BPI 3550 PDAS, Locomo
(A BB ERD T (Fig. 2). ZOIEND, i
DIRE, AT ED HHAEIE~DRE, H IR
Tk B ERE /)l O LB A RE L ORI AT
SDORARD DL FTREME A RIE LT,
GEFT

1B A A H TS BB L 2 H MO RE#
MEEASSREITIEICEST, RAlEELZE 350

REMEA RIELTC.

0.015] 1.0
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Fig. 1 Average value of left and right oxy-Hb at
rest and LIR
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Fig. 2 Scatter plot of estimated MMSE and
assessment battery
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1. Ishikawa W, et al. Correlation between asymmetry of
spontaneous oscillation of hemodynamic changes in the
prefrontal cortex and anxiety levels: a near-infrared
spectroscopy study. J Biomed Opt. 2014;19(2):027005.
2. Sakatani K, et al. Deep Learning-Based Screening
Test for Cognitive Impairment Using Basic Blood Test
Data for Health Examination. Front Neurol. 2020;14;
11:588140.

[ Fm 3C]
Moriya M, et al. Estimation of cognitive impairment in
chronic pain patients and characteristics of estimated
Mild Cognitive Impairment. Front Neurol. 2024. (in

press)
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(3, B, Bt 72 ©) ICKVIRGS N TETR, FHT AT LO/FARBFIIRIERAMIT 2> THR.
% ZCARBIFE TR, FHAT ORHEICIVGOND B EETAENEC DD, TOENDBAE LI L5 2
HIPRRELTC. BRI EREEL /) CRIFFIC S E A IR 25t i/ e 2 = MBS L, FHANEIZ 2SS <F B4 A
HETE DREFEZMRREL 7RG R, Frth O SR Dl 7 O FHIMEZ S AT WG B IR bHEE RS LA s <72

HTENHERRS NI

(R FEARi 35 OV ) e s [T
ARG LR, S FiigE Th I g
BTV BIEREL 17 KD BT & A HI AT e - e
Yooy hERFELZ (X 1), B L=y MNIER ﬁﬁi =
S Unit (mm]

et Y (SG-105, Kodenshi), J1 &> (FSR402,

Measurements . .
l Force by skin deformation

Interlink Electronics), AR, PLA 7L —h&<1
U, R — MO X0 RSN D, T ek

Distance between

PLA plate and distance sensor m u

T I B EEGAZLY PLA 7L —NIhn5b 5%,

FEEEE XD NIk D PLA 7L — DB %%
WENEHT S, X 2137V — OB &0
HABEDOBGRERLTERY, B0V NSWEIPHT

Figure 1 Developed sensor unit
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Figure 1 Example of estimated joint angles at the motion speed of 120 bpm

B LIt 2=y % 2 Fro R EnEnr
MZE-THEEL, BERFO BB ZFHIIL 7. B
EHEIC Lo CHREEFR O N RIRDEE X
60bpm (EEVVENE) & 120bpm (FWENE) DR722 5T

RIZE DY TEMEL T T DB ER AR E L.

FHAIL 77 — 22kl BEBED I, 1D, FpfEE T
DEED 3 FHDFHEANI M AZNEND AT L
L7 MLP-NN (&~ C, FRAfifAEaHELT-.

R PN O - T A St LA R A TR
TEFREN T Lo TREAML 72 58, 60bpm & 120bpm 0D
75T, L S DA OB I LAY 0.93 LLED
LD, lHEEL LUZ O A EZHEMTHW OGS
W2~ 0.15 DL ARG EES M) L=, X3
DOHEERE R OB Z T . BRI IO Z BT AW

DIFATEIED LA LI TR K AT B CHEE
ISALLTENZIRY, BEREL 1A G RIS G
B AR TR EL THEE TECWAILAHERT
x5, Fio, FEHELRRDHEEHE TR RELING
FEIE, 120bpm THE UIZBRO ML 1O A DR
AZMLAY 0.86 Lih v MEE R 572,

VL ORISR UL, [FUBECThH> THEIE
WL TR AT O BRI OV — A LT
LI, TNODEAZ N <BAFT H720121E, £
IRDRFIED Y Zfl A G DTG T et 4

{Z 120bpm T
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1. Sung-Gwi Cho, Shinnosuke Odan, Masahiro

Yoshikawa, and Kengo Ohnishi, “Wrist Joint

Angle Estimation Based on Simultaneous

Measurement of Distance and Force on the

Forearm,” in Proc. of SICE Annual Conference
(SICE2023), pp.964-969, 2023.

2. Mg, SR, KUkE: "BEERICE
ST EMERFRIC B DL LD
B Z R UM RSO AHT H Im O /G,
The 7th Workshop of Robotics Ongoing

Breakthroughs (ROOB2023), 2023.
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Y EEEAR—Y AR G A R
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REAFESE FriBEREALRT: @R
HFEFEE 5

(R FE D)

ABFFE UL, JRFT B & ZE e TR IRF O b oD B2 g I 87 I SOV (36 1 D3R A A T RV TMEMI16A DR RE
LT, TR 2 T 2B B A (2T 1 mm) 12, 2 RO~ A7ad ATV ADF 2—
THEAFEAL, 5% AT L ZVRF L RERHE (Control FAL) FBETUN2 mM R X7 m~vrl K (TMEM16A FHE
3£, Benzbromarone #i) 45 L7z, £D% ., WPTmEIZEE A W 20 BEO 10°CORFTHED (% 20 57)
EATV, v A7aZ ATV RLEEH O K F LR (—F—Ry 77 —igsh) 2RELZ, ZDOfE5R, Control
HBAL & HEEEL T Benzbromarone #ALC 20°C O &y FiTen HIRF 0D B2 i A7 IGHE SO RIREE L7223 (P < 0.05), 10°C

D SR ATEEE R T DI I ZEN o7, 2B XD TMEMI6A (XHFLEDOZER T (20°C) (2%
2 R g 8 U SO 3B 5320 D, KIRWESGHIE (10°C) (ZIXBES-LsW rfgetkaRig &gz,

(e 36 L UVAR)
ENMIFEBREE T\ C R L A A5 | ke
YL THEEIHIL RRAHER T2, ZORIE
Wi, ZFET RV I BEP=a—a T FR Y O
FH B 5L CWAIERHBIL TN DD (Johnson
et al. 2014), FEDEGAFUIZL>TEDIDZT R
LI Rma—a X7 FRY ORI ESFHHEI ST
WDINZOWNTIEIARR R Z<FRS LTV,
2008 FATHTN AN NEHALIR TR AT T v
KD 1FEEL TRROBALZ TMEMI6A X, L i
Hor B LR I FET DA TR TH
Do ZHVET, M OULHE - i IZF51F 5 TMEMI6A
DEENZDN TV DNOIFFE THESITNDH
W23 He R R ifn &
IHEBOEN T E D IDNTEIH-L TWDDNTIA BTl
ST Enh, AR TIL, BT R R RO

(Tammaro 2023). ZEHHITL!

D Bz J 1 e SR 2 38 T DR A A F v L
TMEMI16A OFEREZ BRI LTZ,

RN T & 7 4 (s 2815 m%, R
165.1£6.8, fKH#: 64.6+11.2) Zx&%L L TERE
117z, FECIE, BiliE = (B2 F 1 mm) (2, &
2 RO~AaZ ATV AF a—TEFAL, 1) V>
T AWV TIER LT 5% AF )L AL RF R
(DMSO) & (Control HBAL), FBEV* 2) VT /WK
BEOBUDMSO ZFAWTHER L 2 mM Ry X7'm
~BURIE (TMEM16A BHESE, Benzbromarone #f
fr) % 2L min TENZ KL LIZIREET 60-90

D LEFREAERF LT, T D%, 557
ATV, ST HIEEE (ADT1045, Advance, Japan)
ZHNT 20 BLO10CORFTAE (4% 20 4) %4F
ST, EHIT, H R MAETEIR G AR E 572012
26 mM =7 VU RERHE (SNP) 285 L T 43CD

TP baseline | &
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U7, JRIFT D B & it &\ I ZE DM FAE T D728,
BHBALIZ U ThR B ML A SRR A 100%& L7z
PSS B H U7, SIS, HHEIRE O K i & U
ORREIZMANERTD 5 53[HD baseline HIERFDT
— % B L LT AR TREAT L 72,

1 A DOREARXIREIZHITDH CVC DORRREZEAL
X 113, CVC TR AN L > TH T o
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JRFTRENC L5 B J 3 WA A AL CNVAZ & &R L
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N\ E
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1. 1 L ORBEHEITIITS CVC DORIFZEA

F72. 20CO /TR EIRHIZI51F % CVC O baseline
MDA T HRZK 2 12 F, 20CO /AR HIRFIZIE,
CVC O F X Control #4170 Benzbromarone
AL CEfiZ R L7z (P = 0.0156), ZD— )T,
10°CORPTHHIREZIE, CVC OIK T I
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) -80-

-100

T T
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2. 20°C O BTG HEIZ BT 5 CVC DK TR

INHORERIT, WHEAF T v/ TMEMI6A
SRR OFEHIEE (20°C) WRICAE U D R i i
W OSB3 23 . IOV ERIE (10°C)
IRF 0D B I A8 A LIRS B- L7V DU TR D A
A=A LRTET DA REMEA R L TV D, ABFED
RV, EhO AR FHEINC I3 2 R 1 A R 0
TR AT =R BDPMEAET D ATREME A IR 55 D Th
D, ARITT —Z IR ONGE, MO RIFNZ L2 B E
A A8 A SO ~ DB G- DA A2 F g 7pd
(TRP Fr 1 72L) EOMBEAERIZHOWTRETT S
Z&TC, EhORIRFRENC I35 KW i A R o0 A
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(B35 30k

1. Johnson JM, Minson CT, Kellogg DL. Cutaneous
vasodilator and vasoconstrictor mechanisms in
temperature  regulation.  Compr — Physiol.
4(1):33-89, 2014.

2. Tammaro P. The TMEMI6A anion channel as a
versatile regulator of vascular tone. Sc/ Signal.
16(811):eadk5661, 2023.
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WIELT2%, AT H AR DR | K5
WERFZIEE L L T2 E 1 2L Sl bic iy
B2 TR IERMA T IE OB S B LONEHRIED
BAFE DN H BRI/ o TN D,

IREVLBARMD DO IR 5 /K D P A SERMERE 03
DHHDANT o ATHEBBENTNDA, MR

WENLOFEEREITMIE FL, IREA EFLL9<

BARES IEEHE ST R0, ZNbhh, Fox i35k
FIBRBL O FREE THIER (IS AED IRIEY X LD FELACHLA
R E Lo 7o BALE I 72133 R0 2 R S
TEDLDTIIZRWDNEE 2T, FRARS B0 M 1% 1
AEDARIRNTR D — (55 BRI DAL T

AY/ANE T GRS 1 R sl b ke el N 15
DO FRF R 22 L7203 % (Liu et al. Alzheimer’s
Research & Therapy 2020) Z&3EIHALTUNNDT=8,
AMFFE T~ AR RO, MBS M Ias
AN 38 B A L 0 IR 3 /K B A Bk B v
BSREDNTTHEL | IRJEY X A0 ELALAS I 3 S AU B fof
TR BT A (KA ) Ol SE 3 i) 7= 1T R D 20
DIRREZ AT,

1) PSS RIBEE B D B FE LIRAE

ABFFETIE, ENHOTEH M ESPURGE (i
bkl X 1) OB CIRERA B A K
HEFANL D7 ikE | ZOBEME AEHRENLT
MG T v = (bwell) |IZHRE | MR DIC

1 ESPURGE
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FZZICANTINVTF ¥ — AP —b L THET L~
D ARARE RS FBIAIE (10 1 A, 60 53) TE LR
REPHFE LTz, BEEE ORI REENEN T
BYVBUERGER T TH D,

2) PR EFARIBC LD ARERMA ~ DR

I 2D IRE F AR AR AL Th 5k
HEAEHF ORE(L 228 DBALDRR TRV DEE 2
LD, EITT, HEEEDRA T DHHERE 5 o
AR AARD IR LI TN DMK T L7 B 2 A F Rk
T2, T ZITHEI RN (10 1 A, 60 2 HITH) 28
L, ZOBOMIBEIE DAL 2RI % 24 R
& 48 FEf# %12 Cell counting kit-8 (Dojindo) Z >
TRE LTz, ZOFER, BUEN= 1 Th DMK B
IR L 7= 75 3 HB S A2 SR 3 B B D ) 23 B 42
T&Tz, Fo, RIS ERAIN 6 RFRIH I RNA 2 —
sroi 7 (RNA-seq) (2RO MR R AT (2 —
b R FEH) ATV PRES E IR~ D IS B MO FEA
ZRLINTT DT IETHD,

3) MIERAMC LD~V RRE~DEE

YU AR MIBATHAAT M BILR 22 <& [ (5 )
WZHREDS ERL mIREORRAN R EE THA MIRE
PHNRRE DL 72D, £ 2T, M99 B & REE T O
i85 4= C57BL/6] ~7 ADHRERIZ B 1 BERFIL
L. KR OIRE LR/ 2l C& 50 R—27 VIR
JEREES TonoLab % FHWTHRGEELTZ, ZDHEH, 1
H —[EIORIFE TITIRE _EA-Hmfil 2 RIZ A S 70
STz, FIIRFR RS 2 22 R T MRRE DS LB TH A,

4) VB IRRIBIC LB B RN IR BR~D 2
FaEE O IR RO H BFFHE 151 Bmall 23
B LA KRB LT~ A (cBmal LKO) 1T I £

B OvhO- B EEERA 1 VOROKRH
DIRE EFICHESE
RBOREHAZET

FE, BRBEIR

FEFEE =5 (mmHg)

3
=
5

05 oz (t-test, p<

0.05)
MRS J AR DS D 5 2 L2 3 RL T, R

REDIE T 2R T D7D RHERET ANE FEhE L7
LIAREIZIR LTV,

O~ RE MBI RN EARE R & 2
DBA/2] =T AR LT | HFlip il 2 % LA APRED A
LD kN FREERTE R I 72 D B A = 7 2% FHV T
IR BR L2547 1170 B 035 BRI & 78 0 o L
IRIEZE BN % T =47 Ui S DA AR B 5 i 20
AL~V TRFEL TS T E TH D,

5) B2

ASBIFFE N H R S BRI TR BB D IR ER B AECK
BRI AL L R Z O THREET 55D Th
D, FENBED T B I RIEOMESLICH WIFF C& | Pk
ANCITR I I (FTITE ) 2R AT L7
Z 7 M RN IR OFENLIZIR T B 5 5
WHEZ Ik %,

1099 BB BRI 2 DTSk BRTR IR T RITE LS
FCHELSNTELT INETIHAEREEBEOUE
R0, R A 0D FEHE A R ALIFRTE S £ T oT2h3,
FAfT D72 RES BRI LD AR T 24
il SO A TEDOThHILE, KPCK
DAETEDE (QOL) K FABIRIC e CE 5 A etk
WDBHT- DA LTI I E DD,

(& Fm )
L
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(W 40-54)
B OPILE BT DEEEIME & T 19 D22 T2 RN O EL

W7EEREE CDIRBAR =Y REEAR =V Z % w50t
EEEE A TEGFE PR TR e NHE
LFEBITEE KRIREE R FRIUGEHE R ez AIEA
LRIBEE  KREERZEEREFE Wz M

(BFZEDE)

A AZLIE BT, KA THRIT NI Z LT LD IME B RZ 72 B & 72 > Tuvd, 42 H ARG E# I O
LARRIRITI ST, FECFHORNERIE T L5 O BEZRIEIMEI LD L2y | RIZIHECFECHER
FHASME SR AEL TRY | IME B WA SIL QD JeATHIFZE Tld, KAMIDIZ L DBEIME O fes A AL
ToWFFEIE T 2L, HEAN CTH R DI TE DM T CD, T DT, EDIH 72 KA OF T 7 D3 EER S+
BEDEREFDODDON, ED I T HNL R THLINIMASI TR, 2T, AWF5EE, O—i7e
KHXIY (Osoto-gari) . @FHTFIME DGR3 5 HOTE LT 1T 58 M IR 212572\ KA (Hineri-nashi) |
@EEIIME A T BT DRI D R IMNEE L (Osoto-otoshi) Z it L7z, ZDfEH, @D KINEELD
SE IR R A IR DS AR 7228030 | Beb BEAME O fERAMERN B Ch B Z LM BN LT 5Tz,

(BFZERRRE R L OV THRT -, FOB, N#EE # (MVP-RF8-GC |
1. AFgEReR MicroStone ft) CHAS 3 E 2 E L=,
GiEES

202343 A 7TH~3 A 10 B, KIRIAE KZICE
T TR SRR A S LT, BRI T M e AR
F 10 44 (4R 19.940.74 7%, B 169.8£2.90cm,
KT 73.2+5.69kg, FAFBATE A /7 130.3£31.2N, Bt
AL 1.840.42 BY) &LTo, #RE 24T 28 13RS
DORFEIL B TERGRE 1 4 (Flh 20 7%, H R
174cm, (K 81.6kg, HIBY) &L7=, &IFHE L, O—
fE 72 KA A (Osoto—gari, X 1), @FEHRIMED
fERNHHEME LI T D8 B RE DRV K
#fX110 (Hineri-nashi, X 2), @FHESIMEZ BT 5
KA DD RIMEEL (Osoto-otoshi, & 3) T
NYRFT TR E AN 3 B~y ho | 43 Osoto-otoshi Dtk T-
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2023 £ 9 H 6 H~9 J 8 H, KIRIAHRFICE
WA FEBR A FE M LTz, AR 13 55 M T AR
13 4 (4Fin 19.2+11.09 7%, &5 170.8+3.85¢cm, &
H 72.1+8.2Tkg, FHFPATEAS /) 189.0145.13N, Bt
AL 1.80.44 Bt) ELT-, #RE 24T 28 13RS
DORFER B TERGRE 1 4 (s 21 %, J R
174cm, (K 77.4kg, —BY) L LT, T FEBRE[AIAR

2. 3 FEEDO KA (DOsoto—gari, @Hineri—nashi.,

@Osoto-otoshi) THEAFE LN Z 4 3 B~y b 1
THR T 72, £ OB INE EEF (MVP-RF8-GC |
MicroStone #t) CHAFR A ML 2 | B PEAE—a
¥ 7' F v (MVN Analyze, Movella £1:) "CHEFH & £
%, fhER (VAYLAEMG Delsys Trigno A7

2, DELSYS #%) CEEE I /) O il Eh &R E LT,

2. AR
(@EES

3 FEDO KD (DOsoto—gari, @Hineri-nashi,
@ 0soto-otoshi) IZDVNT, #EERFE O X #i[E1) O FEEH
B AN (X 4) | BEER IR R B R A A (K 5)
LT, W OBEE A IEE 2B N T, @
Osoto-otoshi D3EHARL, BHEBIME DR DMEY
ThDHIENGD o7z, 72, @Hineri-nashi 1O
Osoto—gari KOG ED S T- G BIRFENR -7,

(DOsoto-otoshi TiL, LIFDENHEITENLED
26T, ITONDEZRLINTHEK T T
HZEIZES T, HIToNLEF T % T~ A —
RMET 925 RN ED) 12 THLHEE ZBID,
DOsoto-otoshi ZE AT HZELL-T, BESIMEE T
B CEHIENRIBSIL,

(@Hineri—nashi &@O0soto—gari |ZHERZENRD

N7 T2 J7 IR, $F 535 2 @Hineri—nashi D #
FHITEHRL TR o220 ThHEEZ BND,
72720 WE S AR ThHHI LR TET=,

3
g
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S
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B BBRAE OFRED L | SRS A4 B2 B0
155 1 DR B2 3T L T,

(FEFKm )

1. ARLER, )12, AEMFH5HN(2023) el DEAES
SMEZ BT RAMODAE. HAREKF A
R— ARFEEH 73 [IRE (gl - Rl AEK
7).

2. FRaLd, SCHE Z, A)IEA, AEH 5 (2023)
FBOIEIIME & T BT D KA R DK
SR ORRE. AARRERE 56 RIS OBk
KIRBE KT
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(B 5% 40-55)
T 0> = YR TTREFEH AT & 13 B A $EL T A ot T BB B SIS M IS

FIEHER AR—VRFRSE B tREESR

(A gEoo i)

IS A E RN BN T T Fh B A RARRROBEREA P9 ICL . QOL (K FAb=H, ARFZEHR
BT, TEOfgERRE 12 B L. Zha EFESHIHT 228 TR ~ARmZ0 T 5 Z872< I H#
I BAR T2 R AR RIS AR S T HRER L T2, B3, =AM b 24 72 53 PRI % Lo PEA SR L 7o~ o A
ZAEHIL., N SRR D2 N E AV HEBEL 72, £ D% BEIIOAFAE T C, ) 2 fd O Y5 RE S &
DINZEACT DD EBIE LT, ZORER, = A T L Z D ST~ 7 A SRR IR O F7E T Tl
B ORI CTH D BAU O HERI AN L2 ZED RSN, 2T, AR 2 D3 ) - ek
FREBI I T DM AR IC R E Ch D 2L 2RI T 56D Th o7z,

(WFgEiRe I 6 L UER )

NN AR 5 BSOS S 25 %% v a =713,

EB AR TED EERKTHY QOL KT
FHIT B, FDTH PN aAR=T EHMNZ HERIAL.
DF EBITREFEAHERF T2 E TR, SHIT,
WE4 > COVID-19 JE&YLLR D R 2T X5 4k Hikk
ZOWD IEEEOK T AMERSTEY, £7%
FIEB RO M I A BT DI IEOREDR D
NTND, Ll fEE BORAD ICIDEEES
14 4% f 2 D il e E 2R 81T, S ROBLAIUZWME
HBEOER 2R IRESS 525720 BURICH D, £2
TARBFIEE T, ZhETHRETBRMRIZEN T
T ot AR T AE B U, o ligf e B A e 2
EFFHT DL THRA~AR T HIERL Y
NaAR=T OHEITEIELE HIRFRERIS S A1
L7z,
(R 1 4@l e T L~ ADIEH]

B EPET, ZotE R LEY (RIZZ AR YY) R
FELUR T 22LT AREIS ISR OB,

BRI OBREIR Tl 2 BT 52 LMR BT
WD, ARBFFETIXEAREE O sl M & Bk L T-~
AEAEHTHZE T, ENTIEMI T 52D TERRN
ZNBAN =X LORIIZIE D, 2O 3, = AN
17 N D AR L MEE T L~ T A% IEfEIC
TEHT2ZEn kDb,

PARES LT v~0 2% 6 A o
C57BL/6 wild-type <77 % (SLC, Shizuoka, Japan, n
= 4) OIFEGIFE (ovariectomy: OVX) FfCEOfE
&7z, OVX Folfid, 3 FIR A BRIA F VO R
TiUTbNn, T A 1 em BREGIBL, 7
BORMICHLNEEZSE B 3
[ZHIBR LTz, & D% 5 BR
G L, REEETE=4XY
VT EAT o, RHREEIT., OP
BAYPRL/2VY Sham =k
m—LeL7z (n = 4), OVX

I. FEHAX
£ BENDTIADFE
B PRYBRTIZINDFE

& 24 BRETI@EFEE BT LTV, TORMEHEZ5E
MiL7z, ZDER, FE Y ARLERE, LU THIENED
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BERIE L, TOME, OVX w7 ADREM e #
B THD, FEHTAXDEFELNEAD BRI NI
(M 1), o, KEBIOWBIEN &L OVX w7 %
FECRIBIZHE ML TV 7z (data not shown), ZAUE,
ARFFETIMLTZ OVX FHiH, Bhod B 2ot
R AFHZEERL TN,

[ 2: Mfuo HigE]

OVX <~ ZADED fig#mk B R 2 PR 35728
\Z. in vitro DFEEREAToTz, £T, iEFHTHLNIZ
i 36 L OMEREL R > 2 412 AU 5 2 e & el e oD B
Bt - IR EE R 24T o 72, AR I 2FM 721 T
7Bk 2 7o B ANRAEL T\ D728 | JeATRFSED 7
IEIHES& CD56 gt — R Huia F 7ol i B
BRI T, i a2 R SR IS BB L 72, RV T
HLREL 7= MR OO 0L 2 R A L W A D FEAE T
% Desmin &, BRI O FREE TS TR-ERT
iRz Ao aOt eE Rl T o7 (] 2), 20
L I S L 2 A 43 1 L2 SN T A 2R
DIFETHD Desmin DFGIEMAILAS 88% ~ 98%
DEEG THEL W e Z 2l Lz (K 2), M
MHEEHIC TR-ERT Bitt7>> . Desmin f2PEZ <L
ToZ&inn, BAEEL 7o B B [ o0 I3 i R
BT HMIARIAEFEL QRN La R Lz (X
2)e ZNHDTEND, A BIEREL 72 7 25l i & ek
JA TR LS HBET 22N TEIELDOEE I HND,

L miot || Easht
Lo
o % @ &%)‘
<>

TR
SN
B )
2=

BERANTIR

OVX? ™ 2R
@

|

2 ST
&

2. RIBHEARGICL ZHFMEIEE L VBB R E R
E23n@&EE: Sham 2> b — L2 X OFFMALE L OBELmAL
250 @E%: OVX v 2D FFmiaE & VB4R

[ 3: JLRiFeFER]

OVX HIR Dl & i 2Rl 2 ek g L, =2k
17 P DRI AT AL T 1236 1T 2 5 2 i il oD 1
SRR RIE T e el gz LT (M 3),

((sham 3> re—1 ]

fersiselel

M 3. e L FFMmRR L o fFH Y RAERIEFERET S 4V (F)

i HRARIE . ok EE R C e AR A,

ZZC, BRI O AFAE T O 2EM R ASE O FL S Hhi
T DO | AL O HEFEREREAI VW B DAHA)E
W My HoWREE) OFEECTHDH KieT X EdU
ORGP %A Ll LTz, ZORE R Ki67 FEfl
Faixmiat Lt LR LR o b DO | EdU
BEvERIAERIT OVX BETHEICHA LT\, 2h
(3. OVX ~ o7 A H SRl el 75 5 2 Ml o S 340
(DNA &) ~DOBITEMZ QDI LR/
LD ThoTz, L EDOZENDZAIT v O,
R LA TE A2 22 1 28500 i oD H4 i e A B L 4
LTCLEIZENHBMNI T, ZHIZKY, =ARm
G A R R\ T B2 T e oD ik R i B

THHIENRIBE T,
#HRAEEIEE 1 (Ki6T) #RRiEREEE 2 (EV)
1600 IR iE s 600 Bt MR R
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4. %) k67 IBRAEIEL, &) EdU BiEMIY. T £IREEE
AT, OVX <~ AHRBEMIIL O = IR TTHE 2% |

T aT A — MENTIC LD Z I EDREE | - M
FHEP DOV I IENEB) R EIC Lo TS L 2L
DB TELDEDZHODNIL TVETZLY,

(FEFam L) %7l
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(W 40-56)
BB I LA 8721 T8 2 A4 F+ 3 top—down A ) D i BH

WHoEE SCAafERY: BB B e ik

(A gEoo L)

Fox Id, ZOREOWRBL CONR) IR AF L CTRIEAH WA AL HL L )72 AT & B D, Lol SCIRICIEE TR
WA IELVTENIHE OO MR AT = X ATV EIE S TR, ZZTRAUT ERBFEHDOA
TGV LATENC LB @R GEIRNOD N T) DB I7 %52 T DM G 2 it G L LT R — A TEV ARG S AT
=X LD EFT e, ZAVETIC, BEVE O —HifE TdhD ventral tenia tecta(vTT)ODFESHIA STARIC
RAFLTZB OITERIBICKIL USE 22L& R Lz, 2L T vIT 23 &R ME TH 2D medial prefrontal
cortex (MPEO)MBIRHIERIREHEA %25 TOBZENS, vIT TRONDTTERREEIZ R 5 SUIRMEAFED
JRZE, mPFC WD AN MR LTIcb D THHEHE 2 12, H—= o —m AFEFLERIE L B R T FIE LM~
BOEDHIET, mPFC 6 vIT ~MTERREEDE WMz S N 622NN T2 L2 AL 5,

(et 36 L ORI BB IR DIE LB [ T1Th o B 2B TE T

ZEIR BN DEITREZRCIBHTIE, LoXI (Miller et al., 2005), LU, 15 HALERAS ik 72 Be it
KIERBWIRETER T2, Ll RIEDOHED VB ~HED THETIZE | T IF RO KD B IR AR
2L TWDIOZREL CUIR) ThivX, RICLEWE LI DLV ED Do T2, 2 TRUE, R RICHE
U THZEDOIHRATENIESLR2W (K 1), 20857, H32Z&T, 20OMBELERETELEE 2T, BT
SRIZEAS LT A ZATENH ICIELGE T TTIED CTHE— | RS BARNHD ATIH, HUR
LD OMREIEOBE L, BIHOEFITBNTE ZREATETIC, R THLRERD S KA D
DO TEETHD, L., RIEDOREFE WAL W ~KETHhT ) 1 T ATREETDHEND
RIIGE TR A RO 7oL, BRI OO v P i A D, SBIT, ZNETIC
WEFA SAVRITIUTRBRVR EZTED LI FNE, mPEC 735 vTT R R B 230 %
A DTONDDMNHEEALE R THD, Zi ZEVTT OFRIEEND SUIRIARAF L T-ATENRREZ
FCREANEERBEIDNODANOREL, i RRTLHIL, O28EPIHNILTETZ, ORI
mPEC 775 vIT ~OFFTEFE DS SUIRIZHESUNAT
A vIT ICHAGL QOBZEERIBL TG, &
DREZAGEE L TRREET 272912 FMTH —==
—RARBRREREL LRI FEE A DY
HZET VIT OATERRRED I A mPFC 275
SNDNEIDEENDDHZENARETHDHEHE 272,

1. XARICEDIREIERILIE
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mPEC 735 vIT ~OFRFFREFE DS SUIRIZHESAT
BiEHRE VIT IZHHEL COBONEINDORRFET S
T2z, v ArrAr V=2 —E T, mPFC (1Zi&
(B HBIRT T IREFET ANV AAAV) B 5352
LIZES T, mPRC il (R 22 I = D % HRUH
FTAHIETRI =2 —a DB ZMH ST 547
Y (Arch3.0) &5 TS, SHIT VIT 1T 7A 8

— RO o1 (R 2 £2), 29T HZET,

mPEC 735 vTT ~&Fd4% mPRC A i O35
a2 N THTMH CesiD 322823 TED, ZDRFD
VIT OFRER)Z FLER B DRTE ISR (SR
T ) LD PLD (7S~ 7 )V ERERIK) 240
HEDEHEIBES Yo 7 A ORERE ToT, v
ADEINNDSTE G TV A T D DI T Bk 25
Td5 Bpod & HWTE W EHIM O A7 M2 H A S 7
WRLTE oy B S A L R D I A1 T - 72(1K 2 45),

gu+ () — 6 ®M

gu- ) — %L

N 2. () mPFC—VTT RO HEFHRINGIBS
(B) REGHMRHTTREDOHR

AL ~ T ADTERREIZEIT HIZ, mPFC 275
VIT ~EEG9 % mPFEC AN OB 37 2 R 1 D &
AT THINHIL, ZDOBEDOVTT OTEEZ L8RS 5
Z& T, mPEC B vTT ITATENR B D IF AN E LD
DNEIDER O LTz, w7 AL, ATERVEZ 1 H
(2 300-400 FAATHEDIKLATHIZ LA R, ZDHF DT
U BIRERATIZER W T, BATBAA O T TR
HEAT o7, SMHIZA TN SR ERE RIS L,
INDLD AT o7z, fREL T, ZRNETOH S
DOWFFET RO T2 ED I, RUFE B SR A

BT VvIT Ofie

{EENE, s 217 vTT
ROKITHINAE g
T LTt 2 24T 8t
LTI D0 e
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MRLI(E 3 i X
SRR RN G R T

O VIT SRS ). ny
LR X o 2
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AR LC, mPFC 2
5 VvIT ~&EHT5
mPEC AR O lZR
ZIHHIT DI I T, FAbZA TR GAFIC
HAT VT #la DTS B NS Z &3 B L7
S72(H 3 Rk CHIHI S T T VvIT Sk s
), BUE, BEEOBIKIZBNT vIT ORI
FLERN TEIB M THY | AR TR TH, el &7
STEGME T, A TN R LD L 1T
BPRABIGA LT vIT MM OTEEIN A BRI T
MDZENPIRSNTz, ZNHDFERDE, mPFC 225
VIT IATENRIEDIE AN EDIL TNDZEN BN

3. mPFC—=VTT M
e RABISICRITD
VTT #$HEHBIRNES

7ot

Atk T BHA T ETRITRIEAD D T T
1372 BRI EIORIR X H] S0 X [ 22 & D B
REE CXG)> TVO&, mPRC BT ~DAJEND
BEBRIAI T HF AL AEEE BT T
TETHD, IHIT, mPEC 725 vIT O R O e
HlZ &> T T ADITEZEAVIZ OV CRREZEAT
D~ ADFTENENEZ DU C A TAEEE AV 7478
B AT 15T D DeeplabCut Z FHVNT, KDFEA
WCERACLTCFHIAATU N 2N B 2 TD,
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(W 40-57)
NNy g 35t R RIS B
4 By PR B O T

Fo7 — 2B 7 —FIc kD
(Rl i)
REWTEE KIRERZERRT: BIVE BNCT SLREFR 7 — FRlls b BB WhE) il 35
SLRIBFFEHE  KoRErskpAcs BT BNCT SRRy — BRI I 5 E GREN) /SO K AT BT srems FE TR
KRIKEREER RS BIPE BNCT h[FER 2 — B8z gl —Rfite SEAUFEA
RERERERIRY: MBS P28 #d%, /B BNCT LR ERE 27— koy—Fk s
RIRERSERRY: BIPE BNCT LRIEERAFZERT FTR /NEFA

(A gEoo i)

R F PV AIREEBNC TR, HET LAY IR LD EFIAL, M BRI IHRE TSR
WIETHS. BNCT ZidT3 D8, 2B O NMEEEMEFTIC T, R EE 4774 TET D0, ZDF
HOBEHES L, ARRYER D RDOND. TIC, BB G AL T, @ E IR L T3 528

ZHMELZ, RREAITIE, BEREBNAT> TOLSHIRRENIEDE bz HiEL, #ORREZ KT 54
IRIBIREN B DN R T VEEMENL T 5.
(WFgERe I 3 L OER) NAEARFT T, fh ORI E 247 T A

R 3 PE TR 2 1 (Boron Neutron Capture

Therapy: BNCT)iE, J& 1475 U S35 ik 7-&,

HPE T ISR R D 8 57 F8 A & D B S 21

L, BESEAIAG O 2 2 @R N AR D IR IRIE T 5.

FAETIEHIUIEBRITT BNCT O7ry =7k
HEATL, A CIIR AR DY IR PG & 7T Re7R
IERR BNCT Y A7 ARENOIRFEEAS L, K
THARHS B REE L TR S TS,

(ZBIBRARE SR T HET T 36 K OV T 78 0D BE SR
FEDMRIR R L7207, —J7, s BNCT TiEH
Yt D 7257, BRIFEFNSADE v SRR AT HT
EBRHIBN, BIBREOZLE 5D, Fin, BE
DA E RBEC ST ERNL I IE U C, BE R E AL
x THLDI, BE IR PR LR
EEZLND. DT, BNCT ZHifT+528E D

2020 4 6

THIELTWDD, ZDF-EDEHEN DL K7RHF(H]
ZEET D0, ARNRUERD S ROOND. 22T,
IR BT 52 DK
TR, BB 7 VTV A LAEL T, Gk
FE IR &2 TRl 522 AR E L.

NESE BNCT 128

BUE, HIRMEDO TNV EE 7 =Y
ALDEEEIT> TS, TUVETITOITE
BNCT Va3 HEE o p gt 7 — 2 & IR K
B, ZnbaE A - HOERELT, iR EET L
EREEEL TV

BIZRVELTZD, AW FRA AT T DIHIZn, &
By TAEEL 72 S ENICEREH B L R ET

(F&F w3

W .
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(W 40-58)
KA RN IL DS EFRHIARL T2 7 D etk 7] DR G- 2 DR B L2 DO

FFEE JUMBEE RS - AR —Y RS2 — B 75 M
LHBRTE RERREER S 27— #HER K HIE

(BFZED %)
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2 DR BE A BINC T HIETh o7z, 20 43O KR HIRHNGLL 5 Sy OFHI AN » T 7 3 2 B O Fik bk
(252 BB % P~ T, AR B eI TIE B S D R AR RIIIR O LLi kit S L LT B i BRI &
SRR L O L E S i T Teo AR F AN~ T 7 1 O BF v B b (2.3 £2.3°) &
K& AR BRI (0.7 £3.5%) REWHSM (12 £2.1°) LN THEICUESER ) -T2,

(BFZE% 6 KOV R

WALy T o 7 (T B T B D[RR £ T A
T, Bt Z DLBEHMERT 5, Zhaiikvik
LATHZET, BB O IR A &5, FEE
BENEFROAR v T L T E M AA D TR RMIC
FMk A EEEDAR y F U IER AR — Y Bl
TIHEASHTOS (I, PNF ARLoF 7)), LsL,
AR F 2 7 BRI BT DR AT =R A
RIRTR BN, 22T, Fox R AR 2 T
WTERIARL T 2 71 K0 MR 7] 3D 0%
A =K LORFFEZIIFLA TS (Saito & Mizuno,
2023) , AHIFFEIL AR AR C L L7 e
IEBDEIN AR v F 2 7 1% O B S AT Bk D 2 ki
G2 D BE LN T 522 HIELTZ,
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KHRE DR B EFEE RN EEL . 2B &
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IR E R RIUE D 5%D 5 /103 i S B8 &
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PEZFHAIL 72, BoR 7Y i 4 B2 C 2 BRI 2k 0 F2 ik
PAFEM L7, B K& EALIC BT D% &Ly TH
T 7 M (A5 SO D A 3R L2k 3 2 9/ A D TR
BRI, M E— B hL o dif o & THRBEOZ
IO (7 -SCRE DB X) A L 7=,

RAEAP AN LT AN > T2 7 % DK
FFEZ 2.3 £ 23 NSHT- (p < 0.01), B ER
R EREIA N > T 7 e DR KRG A A 0.7 +
35MEINEETZ (p = 0.44), BXATLDORNGEMET
IR ARN Y F L TR DIRCRTS A EZ 1.2 £2.1°
WNEE7 (p = 0.05), FRIARN Y TF 71T LD 5
R A4 FE DAV SRR A 2R AN R
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DEKREE 4.5 + 13.1%HMSE72 (7l:16.4 £ 4.9
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TFHHIAN Y F T ROZENL Y DI KEZ 1.2 +
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FHIAR > F U 7N LD Z B ML 7 D e RE D2 A
KIZRMEM THERTEZRITRBO LN -T2 (p

=0.194, [ 3),

g 20

E3)

~

L 10 -

2 =
= 0

A

e

® 10

g

e

= -20 -

(%) RIS BEGRIAN 25

;u\l/;;/) zwﬁt/a ZN/J?-/O’
(3. EERHNBLRHNEFRNZ MLy F>O%D
R8N MNLVODEERICER D8E

REEARRREIFHRI AN F o 7R DO EE—R L
IHIFROMEEE 12.3 £ 6.8%BA S (p < 0.01),
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ZNETOWFERAE (AA1FD 2021) &4 BIOHF
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27207z, DFED FTHEW R RS DR
IETRAERFRIC RS L CQUOVe e E 25, Ll NEEEES
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AU K FH DEIR DR TH o720, B /NS
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B

VAN

AWFFEIZLY | IRAERMRO B LEL T, KD
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Miyata. Food Change in the Early Agricultural
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MR KARIE BN DRI K DT 7B A~D RS« i i FE i 2 57— 2 & GPS fih& A M e
AN DT

JeE PR FALERR B NEEAR
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BRIRIRIIKASDT 7B AL SDGs6 DHITH ERINTNDHERY, AFBLIAEE TV TZDITAREIIC

Wz L THDH, AT KIEEENC LT BKENBD L5 E | RERMKBKA~DT 7B ADEALIFR
DI EIZE ST, EXUIEFRRMSNLDDD, HOTFERMS IR D)% | i 7 — 4L Demographic Health
Survey( N FHERERA) LW\ D~ A 707 — 2% FW T LIz, ZAVETORHE Al Re e 2800 43 B Tl #Rpko
EDINOKDOERIZE DX IR % 52 D2 DOWBRAIR 0TI TAT OV TETZD | AL FH O RS |

BRI IBIRASDT 7R ANE DI EE BT 2 DD HTIEAT O T o7, AfaTlE, K[ H)
(CE DB BB LIS A, JHODBIREREDO KD BRI IFKA~DT B AICE DI B E T
ZDDIEGHT LTz, TR GL, BRI K A~DT IR AWNEEN 7T T 7V 200 FHEL 7=,

(WFFERE 36 L ORI R

SIS, RN —2D~< A 7aY — AT
DN MEREF A Z -, o7 0iE, 19967065
20204 FCffiv, o7 B 138,444 A Thho
Too AR PHEREFRA 1L, HAEE D/ nAE v ar
T =2 THHN, FCENTOEED I/ axtw s a
&7 =L GPS [F#E->T, BARDED -
T8 %D GPS THl-7-BEREA Skm AN TR,
EERICIIREHE THLEL T, BRUEK AT
I REAT L, F—BE R AL TN, e LT, 1 YU IVEER
KB GHTIE ST E O HIX THD, ZDLH 701k
PRI KRR e e R WHIBLEE 228030 TSR D8 BRI Z R R B K ~DT 7
BBl /e o7, ZHUCEY . CNOHOHEE D TOHRMK  BABRBLINEINERTHI—EHCTABMOT —4
DB EATZ GBI BRI IKA~DT 7213 TlE K6FIOHMHE N DL R R/ BIKIZT Y
EDIDNTEDLOBIER AIREIC /o7, K1 TRNDDHEEZTND, TS 2 EERTH A
WD GHTTOMDONIZEE DO AR THET BUIHERICBITDHHET. 5kmd FIZH T S84k
%, DR THD, RAREEITIT, HEEGEGPSTEH
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ZONN, FEEOFLNLELE 1.5 FuoMzh
W ZOIRINTBIT HHRME AR T 52 L12d-
T, RAREFEE R EFE L F A R L2, O
B IR, Z ORI RN E LT
e B EDRAKA~DT 7B AT 2 55 8
MEDINTEDL LN E T LT, TeL XL T DI
E, TR DHRMOZENETHD,

Legend
Classifications
Land_Cover

[ croplana
[J othedang
I Foest

I 50 wbland
[ srassiand

B 2 <JUAI2BiTDHMER

ZOINTHRMAEREN AL TOLKEEIT, BRI KA~
DT I EANEDINTEDLLINBET HZ LTI,
MK BN EAL LT LE TR A~DT 7B ARE DL
INEDDDINERFETED,

HEETTIEL L QI B E R E R EE R R e &
ATZOLSE Rz, o b — LB e LT, i
EOFMn, BEFEL A A AR EOA
FOME., FOBE RV, RINERRKE &
Thb, R2VPHEERE R ThD, K21%, BAKED1c
mO NI, BERIRIFK~DT 72 AR TEDHE
L 0.07 N—BrT—URAUMNENEIE L EER
L., I FIC1I = b CHEETHD, — 7
AR AL I KOO I FE L FE K DA A2THIL,
TR LT, BRIBRIKASD B 5 272N 8N

otz

®1 : BEXEHE

VARIABLES

mean sd min max
Head of Household's educatio  5.070 4.895 0 25
Age of head of household 43.62 11.06 14 80
Gender of head of household 0.794 0.404 0 1
Spouse's education (years) 3.774 4.191 0 26
Mothers' age 35.64 7.575 15 49
Household size 6.839 3.307 1 45
Urban/Rural 0.337 0473 0 1
Access to Improved water 0.681 0.466 0 1
(dry season)
Ac.cess to Improved water 0.661 0473 0 ]
(rainy season)
Access to improved toilet 0.545 0.498 0 1
Access to non-smoking fuel 0.108 0.311 0 1
Improved roof 0.420 0.494 0 1
Ownership of bicycle 0.318 0.466 0 1
Ownership of motor bike 0.148 0.355 0 1
Access to electricity 0.279 0.448 0 1
Ownership of radio 0.612 0.487 0 1
Television 0.247 0.431 0 1
Average Temperature at thein  23.55 3.712 9254 3129
Average Rainfall 104.6 4948 0.388 3289
N 138444

Table 2 FMEBE L BKEDRELRKADT I EA~DEE

(oLs)
3:5;?:” K~OF 7 EAY I —
Variables (1) (2) (3) (4)
SRR R 0.000787*** 0.000785*** 0.000770*** 0.000770***
(0.000188)  (0.000188) (0.000188) (0.000188)
AR AE 0.000136 0.000136 0.000148 0.000150
(0.000149)  (0.000149) (0.000150) (0.000150)
jé?i%;;%@f 0.000123 0.000122 0.000149 0.000147
(0.000184) (0.000184) (0.000185) (0.000185)
R-squared 0.048 0.048 0.048 0.048
N 138,444 138,444 138,444 138,444
C. Control Variab
Cluster FE Yes Yes Yes Yes
Country Year FE Yes Yes Yes Yes
Birth month
Country FE Yes Yes Yes Yes
Interview month
Country FE Yes Yes Yes
Individual covariates Yes Yes
Asset ownership Yes
(F& #i 3]
BUER NG 2 ¥Efih© 97, 2 HRE CIREMD FIE
<,
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T VL) A H T

(e %t 36 L UVR)

TIETHEH AL, COVID-19 DREYIES T AL — 73
AL ~DILH NVHELZEATV), WTh
b ft i B T3 AR (D0 R A 18
ZTCWeZEERLE b2 09 BIE T CRA LK
YeSiED T AR —DFIAETIE, YRED 1R 70 D #a
& (Air Change per Hour; ACH) 23F-%J7C 0.73 [a]
/h THY, BATEEPHELET 2 2 [l/h 2 FHEHZ
Lo Te. Fio, KRR OREMRRE DXRITK
¥ 3.41~8.33 [Al/h FTUFHETHIENTEY.

R 2 ph @R LT, 50 A& x DR
F DN ST EIR O @ i e T EML T
FHAETIE, BED ACH 28 2.0~6.8 [8]/h TH-7-bH
D%, BT REDIKRIARDI T AIZE-T 2.2~5.7
B ETDIENTER, SOIC, BYHE BWET D
H=ENOZEDONEEFENRET AN —Lb~DTT 1
Y NVB i, COy I —Ry N — 2% AW lIlE LS

BRIRS 2l —al CHERL, SEREIEGE O ZK M3

BIHEXEEHEDOTD
(R DBRERFE O L, 2R EE BB OWTRET L. # &7
FHORRWIRZZ L —H H R, BURAS 2L —2a 8 THLNIL. ZRb0R BIZHESX,
H Ol dE DY — /L LU TORRGUE S RL ~ VR ARG, 125
BHETLFELRFE L. ZhoDfERIT, BIESH AR T v 7L TAERRL TV,

o s— FHEEER A4 B
BEEA BT

i, FEBCRRYYIE 2T RS DI LT ik

L7z, SBIZ, COy IREDIFRYIT —HinbT

KIRICLDH D THLZEZHILMNITLTZ Y.

I, EHBZICHWS LB A2 (L
N7V HD) NOAICBE T 2R E b To72 P, A8
IFRRFESLEE O R TIERNI LR, #aHRoZ

R, XLEVBBRELRDIVNENSLZEREDNDR
BN ELS, FEIOGU Tl KR R 2 iR
DUENHHZ L%, N —H— T AJEIZLHERL,
BRI 2l — a7 TRLE.

ITAZ—=PFEAELTARBE ORIV TIE, #
SRk, 2, O BEIRFL CBRERHCRAEL
TR T AR —DOHEFNEE L 72 &Y. Ak

BRI LD RERIB L Y2 AL T Zen
%<, —MROEREE LR FT D6t AN I L2
EHHALT-. F72, COVID—19 ICLVIRB D %K A
KB TRY, X FEE EF DR
DBENEDRIEF A ONHFTEB VR D, ZD K974l
KIDZNGFTTIL, 773 T OWER T TlddkE
WHEELL, v RVAMPLBGITEDETOERA
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L—yar B A7V OREIREEL, 2EO iR
(IO BRI T HUNER S L. 2R E LGB T
T IGENE SR T D27 4 — R\ 7B RE A R o 7oA T4
VW AT BEBFEL, TORPERFELTZ 0.

Fo, B =7 =22 W BRHMELL T, &
FEFRERDOGFTIZB W TBLINE L2 COp JREEZ

DT —2% TR /BN 7T 220 72 X0, B
SNDT —ENADDITAZ T HIENTEDIE,
ZOENEAELLBERIT T /m— AR AR —2 ], [Ff
WEOLTVZER] ), T2ERDBAHDFEAELT
SR E DB EN BT DI ool iz,
FA—T ARG RHNT, WESNIZT — 2
BB T D77 AZERNT D kR L. D 2o
TEL T —H DI
([ZEo T, EYEV AV BWEATI LM ATREL 72D,

UL EOWFFERS R In<AE B e 3272018, Bl

O Y F AT TR BB A A R T 7 L TR
L, MAECABLCHRZEIL TS Y.
(KR )

1. Shinji Yokogawa, Yo Ishigaki,

Wi

ZHANWT, COy B —DEER T

Hiroko Kitamura,

Akira Saito, Yuto Kawauchi, and Taisei Hiraide;
“Estimation of air change rate by CO, sensor
network in workplace with COVID-19 outbreak,”
Environmental and Occupational Health Practice,
Vol.5, 2023-0007-0A (2023).

2. Yo Ishigaki, Yuto Kawauchi, Shinji Yokogawa,

Akira Saito, Hiroko Kitamura, and Takashi

Moritake; “Ventilatory effects of excessive plastic
sheeting on the formation of SARS-Cov—-2 in a
closed indoor environment,” FEnvironmental and
Occupational Health Practice, Vol.5, 2022-0024—

OA (2023).

4.
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TEER, AN, BUIME —, JIIPNIER, Wb
3, B SERE, /NISER, AINERE, EiEE %,
TEERAL; “COy B TG AL/ ER A2 B
NOBK AT B OREE” B ARNRKIN Y 752458,
Vol.37, No.4, pp.699-707 (2022).

Yo Ishigaki, Shinji Yokogawa, Yuki Minamoto,

Akira Saito, Hiroko Kitamura, and Yuto Kawauchi;

“Pilot  Evaluation of Possible  Airborne

Transmission in a Geriatric Care Facility Using
Carbon Dioxide Tracer Gas: Case Study,” JMIR
Form. Res., Vol.6, e37587 (2022).

Hiroko Kitamura, Yo Ishigaki, Hideaki Ohashi,

and Shinji Yokogawa; “Ventilation improvement
and evaluation of its effectiveness in a Japanese
manufacturing factory,” scientific reports, Vol.12,
17642 (2022).
MU, A4, SE2AHET, 7R, R
ST B S B O WA R AR O 22 KU
BB 14 Bl R
3).
NP, BUIE ., fEl, “CO. kv 44 H]
W T 4 — VR D — I LR RINT — ZRHTIZ D
7 31 A H ARG
PEFRETFVVRIT L, S2-4 (2023).
BUINE =, Ak, BE2AHET, W, “RE
5] + Iy [ - v i 2 3¢ 0D & G E BRI L 1) U 7
FRELBLIR AT, 8 13 [EpkEE G T L
A, B-3-2 (2022).
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This research aimed towards automatic analysis and synthesis of speech that is rich in expressivity. In line with

the classical source—filter model of speech production, we sought improvements in the performance of algorithms

designed to separate the influence of the glottal flow and the vocal-tract on the speech signal. We improved a

benchmark algorithm for estimation of the glottal flow from the speech signal, and we quantified the relationship

between physiological parameters of Titze s vocal fold model and acoustic parameters describing the shape of

the simulated glottal flow.

(AF7ERR 3 ORI

Aiming toward physiologically relevant analysis,
modelling and synthesis of expressive human voices,
our research prioritizes automatic estimation of the
laryngeal source (glottal flow) from the acoustic
speech signal, and its synthesis with physiological
models and computer simulation methods.

In the mid—term report we summarized our research
results on automatic formant estimation [1], glottal
flow estimation [2][3], and a new database of recorded
voice qualities [4]. Here below, we additionally
summarize our subsequent research results obtained
since the mid—term report.

[terative adaptive inverse filtering (IAIF) is a
benchmark method for estimating the glottal flow from
the speech signal, and iterative optimal preemphasis

(IOP) has also been proposed as an improvement of

that algorithm. However, the conventional method
typically analyses a frame of speech spanning
30-50 ms, which includes several glottal cycles; it
therefore suffers from inaccuracy due to the inclusion
of the glottal open phase, during which there is

acoustic influence of the sub—glottal tract (the

21

RN
N

~

GIF error [%]
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Fig.1 Glottal flow estimation error

decreased with closed-phase (CP) analysis 5!
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Fig.2 Titze’s vocal-fold model (6!

trachea) and the glottis itself. We therefore proposed
to combine the benchmark IAIF algorithm with
closed—phase (CP) analysis, so that the vocal—tract
characteristics and therefore the glottal flow signal
too, could be potentially derived more accurately. As
shown in Fig.1, evaluation using the OpenGlot
dataset revealed overall lower errors for the proposed
methods involving CP analysis, and the lowest overall
error was obtained for the IOP-IAIF-CP method [5].
Another ongoing project in our laboratory is
physiologically-based modelling and synthesis of
various voice qualities, aiming at expressive speech
synthesis. For this purpose, we investigated the
characteristics of a vocal-fold simulation model
originally proposed by Titze, to assess whether it is
capable of producing various voice qualities. As
shown in Fig.2, Titze s model is represented by 3
parameters Qa, Qs, and Qb that describe the
pre—phonatory posture of the vocal folds, plus one
additional parameter Qp that controls the phase
difference between the upper and lower folds during
dynamic oscillation. We used this model with a wide

range of parameter settings to synthesize numerous

glottal flow waveforms, then extracted 3 acoustic

parameters describing the shape of the glottal flow

pulse (OQ, NAQ, and openNAQ). As a result, we
were able to quantify the relationship between the
vocal-fold model (physiological) parameters and the

glottal flow (acoustic) parameters [6].
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