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FRGEE

FEFETZEMICE 2 & MEETIIVEMIOER LA

OF HEEZ: " ( BHORAEE S5 A B A e i AR R L
AN, RGO TR e v —)

NI VAV =y 7 BMEEETEMIEF IEAL,
ZORBPBMZMTTHILICLY), THEDOBEFIED
X0 RBRE RO 2 MBS ECTIEWICEE B L 2o T
W3, LaL, 7u— L DNA WK %2fHT 22 hETo
b YAV =y 7 HARTIE, MW A TStk (BAC) %
JAWTHEAMEEZ DNA A 213l 200kb 2SRATH
0, IMb 22 5 KE S 2ROBBTRMIZT I TAY —
OEAIAFETH - 7. LR OFEE 7§ % 729012,
B \IMFLEMLC BT HY R - SRCOSTRER & b A
T4t fk (human artificial chromosome : HAC) B & UM<
7 A NTHettfk (mouse artificial chromosome : MAC) %
WL, MbHMIOE KA FM#EETZ 927 —D< Y
ATy MNOEXN, ThbbMFVAIZBEY I VY
(Trans-chromosomic : TC) ®%7 A& « F v s OfEE T
THOTHEI L7z, TRETICE YRS RS2
7 A% — (15Mb), t MpifkitfzF#E (35Mb), k& k21
Tt kR4 (30Mb) %% kil HAC/MAC X7 ¥ —
WCHRT AL IR LT b, RiETlde FEREER
F O, IREBEFV T X - MIBIC X BTIEA B =
A LD L WGRHIETE, & MU X 2 IR~ IE
HEHROISREA L, EHERTE~ O Gtk LBl O H
DU HEME % FE L 72\,

COI : (#) Transchromosomics & O L [FFZE, Rk
T % F2

Ry E fRHHEE

1. Kee F v XVEOES L CHOES v ZOHKZ
BICRIFTRE

O H T % KuanyuWang? I 7L 3 & >, 35 ki
gh%S REEALE ', B O#E, S EEA R (Il kEE
KEFBE R B3 24 A WE JEFE B B G 1R 22 409, 2Rl IRk
el B AR A IR SE R U AR PR B, R LK 22l
TF7e e e ph 3 22 45k

[E1H®oOZARBII 2HEELZ SND. —DIFHK
Z#k (TIR2/TIR3) 249 H#%HT, HZTFTh AT
MR, HERkY Y878, HWRT I 7 B Sk A 7 iR
HoBBIZEH . ) =237/ NVa—A 5 Y AKR—-F—
A LTREEE T, A L7270V a2 — ZAHHMBa N T S,
RSN/ ATPICE ) ATP &2 K (Kare) F % R IUAH
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B3 2 2 & GRS 5 2 L asflEsng., |k
INENLZ O 2 FEORMEIC L ) B SN DR H 5.
AFFETIE, KATP F ¥ 2 Vo RiII#] (Diazoxide) 8 X O
FAI#] (Glibenclamide) D#5-12 & ) HIRESZ ks LD X
INZZALT 2 OPATBFERRZ TV, MG L7z,

[l s ) v 7 3B Tld, < % 12 Diazoxide 3 &
O Glibenclamide & JEEMNHE - L7214, 58 W CHMEKE
W& o 2 M % 7z IREBEEZY (CTA) 2w
TEFERTIE, A 70— AHEREA BN 72, LiCl %8
JPENHE G- 5 2 & THBAEZ 4 U S8, HIREBR~D
WEESMANT 247 - 72, & D% Diazoxide 3 & U Glibencla-
mide ##%5- L, HFMREBICHT 2 v 7 InEEildkL
7.

[#5 4] Diazoxide % #x5- L 7285 & 135 VU v 7 KB,
CTA B3, AN THREL, HRicBwTHERID
LEOR T %D, —7J, Glibenclamide % #%5 L7244,
MERBRIC BT R, AT HWRE OIS ICH H 721358
DY, AT L CORGERINEDIRT 2807

[#%%] Diazoxide (2 X % Kare F ¥ A NVOBITIE 7 NV 32—
ANT Y AR=F —RFEHEBEEL, ZORBKENT B HHE
NOREERTEE5LEZ 615, —), TIR2/TIR3
R AR NT 2 R A T HREOIRE b Ifl s hz2 &
» 5, Diazoxide DB IIMMNE RIS T L HURE S
5. —7, Glibenclamide 13 Kare 7 % 5 )V % Fii5E A9 125
55720 HIIREDE S DT, F7 B LTy
I—RAMT Y AR—F —REITIEEL L2 S
5. F1Ux LT TIR2/TIR3 #2i#%1 Kare F ¥ AV 20 S
BOOTH LM A Z T ARGV ENEZONS.
(COI : No)

2. MESICHES Z 21— O ORKIBERE DD FHEE

OWELERE" EWNFE—: ZFEB—W" (BRKFEE
FERERAERL, AR F R AR - 5 A AR B

FOUE R R & v o 22 BRI & & IR LTl
25, AR RINELD L REARZI1IZE A SR I LT
Wi, IRFETIE, KNEEHERREO=2—0 T
TS & > THEOMERENERINDS 2 LG SN T
Wh, 2L, TOHTAA=ZANFEL LRI T
BOY, o, MECHEIBoOMEREL =2 —a v Ok
KT & OB D b o T\,

ZZC, AWRTIE, FT=a—u v IcBIF AN X
LEOMEREDORA N AL EHRWNT 272012, B
LINC #4aki235 H L7z, LINC #akiE, W% BEd %
Sun ¥ ¥ 87 H LA E BB T A Nesprin ¥ 2287 E b
0, WHIEEENTHAT 2 2 L THRARE IR T 5.
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Sun &, HHNTES I FE#4G L, %72 Nesprin (SN
BTT 7 F VMR MNE 2 EOMBEKEHELTH
D, LINC A RITHBLPY 2 & OB IE )] % B I R
THEELEHEH STV D,

T, W - By ACBVW TS 2 -0 v oG
BT L7282 A, Eili~y 2 TR ERTE T % &0
Kex IR TR R RBEE DO = 2 — 0 VOV IS
LCWwie, —J, E#~ Y A TIRILH 2RO = 2 —1o
¥ T LINC # AR5 T# (Sunl, Sun2, Nesprinl, Nesprin2)
DFBPBMIETLTWA I LRSI, L
=2 —1 ¥ Tid LINC EEROERED 1 LT 5 W RE M
AEZ HN7z. 2T, LINC BAk L ko K EMRE
FARL =012, 7T /WEY A VA (AAV) X7 ¥ —%J]
VTR E = 2 — 0 Y ~OBIEFEAERET-72. £
DFER, FH= 2 — 1 V12 LINC AR o b it R 100 2 5
ReRP S5 EBMEOFR LVEESFES N, Wi,
EWi=2—1 2T Sunl OFBL NV E LR X2 LN
W& B HOREEREI M CINESINDE LIPS MR-
7z.

UloZ &hs, nlsictE) LINCHARK, 12 Sunl
DRBURT VB OMERE 2 BT L RELENTH L
EAVRIR S N7z, BfEEORE R, su~F v EiRROZL
ENLTT/U =NV BEFRAICEEZ G252 EH
5, LINC HAEROMEE A A FYFHELD b)) F—I12
B HEEAE 2 S, (COT: No)

3. Regulation of olfactory and non-olfactory behaviors
by melanocortin 4 receptor signaling in the ventral stria-
tum

OMd Tasnim Alam, Md Monjurul Ahasan, Shogo
Shimizu, Yoshihiro Murata, Mutsuo Taniguchi, Masa-
hiro Yamaguchi (Department of Physiology, Kochi Medi-
cal School, Kochi University)

Various feeding-related neuromodulatory signaling
molecules (both appetite stimulating and suppressing) are
expressed throughout the olfactory system. Feeding-
related neuromodulatory molecules regulate neuronal ac-
tivities on the basis of metabolic state and hedonic values
and have important roles in the modulation of feeding be-
haviors. Among the appetite suppressing molecules,
Melanocortin 4 and its receptor are key regulators of en-
ergy homeostasis, food intake and body weight. Previous
study showed that Melanocortin 4 receptor (MC4R) is
highly expressed in the antero-medial domain and weakly

expressed in the lateral domain of the olfactory tubercle

(amOT and 10T, respectively), which belongs both to the
olfactory cortex and the ventral striatum and mediates
odor-guided motivated behaviors. Injection of a MC4R ago-
nist in the amOT strongly suppressed the odor attractive
behavior and conversely induced aversion, but injection in
the lateral OT or nucleus accumbens (NAc) did not influ-
ence the odor attraction. These results indicate that olfac-
tory feeding behavior is crucially regulated by appetitive
signals in the amOT. Further, MC4R agonist injection in
the NAc induced yawning and stretching behaviors,
which occurred following brain temperature elevation.
These observations indicate the contribution of feeding-
related signaling to various behaviors by acting on differ-
ent regions of the ventral striatum, the OT and NAc. (COL
No)

4. Targeting Cellular Senescence with Probiotics and
genetic senolysis Improves Experimental Inflammatory
Bowel Disease

OGaopeng Li', Lin-Hai Kurahara', Kensuke Kuma-
moto’, Ryou Ishikawa’, Katsuya Hirano' (‘Department
of Cardiovascular Physiology, Faculty of Medicine, Ka-
gawa University, Kagawa 761-0793, Japan, ‘Genome
Medical Science and Medical Genetics, Faculty of Medi-
cine, Kagawa University, Kagawa 761-0793, Japan, °De-
partment of Diagnostic Pathology, Kagawa University
Hospital, Kagawa 761-0793, Japan)

Background:

Inflammatory bowel disease (IBD), including Crohn’s dis-
ease (CD) and ulcerative colitis (UC), is a disease with a
poor prognosis and limited treatment options. Cellular se-
nescence contributes to the chronic inflammation and tis-
sue damage in IBD. Targeting senescent cells could be a
potential therapeutic strategy. The present study investi-
gated the effects of the probiotics and genetic senolysis on
DSS-induced colitis with a focus on cellular senescence.

Methods:

pl6-CreERT2-tdTomato (PT) mice were used to trace
senescent cells, whereas pl6-CreERT2-DTR-tdTomato
(PD) mice enabled selective elimination of pl6-positive
cells upon diphtheria toxin (DT) treatment. Colitis was in-
duced in 10-week-old female mice using three cycles of
oral treatment with 2% dextran sulfate sodium (DSS) in
drinking water. Lacticaseibacillus rhamnosus Probio-M9

(Probio-M9) was administered in drinking water through-
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out the experimental period, except for that during DSS
exposure. The molecular signaling and senescence mark-
ers were evaluated.

Results:

In PT mice, DSS induced colon shortening,
splenomegaly, mucosal inflammation, and STAT3 activa-
tion, accompanied by accumulation of tdTomato-positive
senescent cells. The tdTomato fluorescence was observed
in the cells positive for either o-SMA, CD31, or PDGFRo.
Probio-M9 supplementation significantly alleviated these
pathological changes and reduced senescent cell burden,
without altering colonic p21 or p53 expression. In PD mice,
DT-mediated senolysis markedly attenuated inflammation
and splenomegaly, reduced I117a/Tgfb expression, STAT3
phosphorylation, and p21 expression, while increasing p53
expression and AMPK phosphorylation. Clinical speci-
mens of IBD showed greater numbers of pl6-positive se-
nescent cells in the areas of inflammation and cancer than
in the normal areas.

Conclusion:

Both probiotic intervention and genetic senolysis im-
proved DSS-induced colitis by reducing p16-positive senes-
cent cells. These findings highlight senolysis as a promis-
ing therapeutic avenue and suggest Probio-M9 as a novel

senotherapeutic probiotics. (COI: No)

5. FhUDL—TI0a— ZHEEE hSGLT3 DEM S
HTFICH T 3 TERXEE OB

OW g3 122 ARG, BREM— R (LK%
KB R FE R A B2 R O A W B, 2 IR
R4 T AE B, R E B A RN SE 20 B

F MU A—7 03— 2%k (SGLT) 13, Bk
RIANF—HEEOMRICHEER R EZH-> TV,
SGLT 77 3V =21, 620% 754 THdH b &I
LNTEBY, TNENELZLIME2HLTWE. ZDH b,
t b SGLT3 (hSGLT3) 13/MEOMFEIcL {HEHL T 5
B, MDY T I A4 TR, Rk L LTTIE ALY
VA=At rH—L LTHIET S 2 EAVRIES LTV,
L2Lahs, INETOFRL DOIFEMHEDS, Mlasiss
BN OYEICOHAR, hSGLT3 b 7V a2 — A ilikhe & %
BB EBH o TET.

AWF2ETIE, hSGLT3 I3V % BEVESAET T ok b
Wi D720, BAAMFNFLEEZ VT, 7% % pH BEE
TTor v a— 2k (Kd) kOZEofEEeconwT
Wik L7z, Z 00, AhEo pH ZLICH LT, Zva—2
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O Kd 1312 & A EEIL L A o 7z, 72, leak subtraction
MELE T 5> TR SN2 7 — % %5612, hSGLT3 @ gating
currents ZfENF L7z & & %, hSGLT3 TIAMEA LM
DY HEDH,  gating currents DS 2 2 L2 o 7.
NS DFERD S, hSGLT3 © 7 )V 3 — AMERRIEH
W&, BVt T T o hSGLT3 Oy 2 IRBE D 2L AT -
LT REMEAVRIE S 7z, RIFZEIE, WREICHBIT B4
KRB PEAL & hSGLT3 2 X % 7V a2 — 2 ACH#EHE & o7z
HEEEZRT DO THS. (COIL: No)

— R

1. FHAL XD D OFGEHEEETE, I a2 Y
THREBESIVUREZN L TEMERFREZREL, B
[ 3

ORSFHHE, RN 582 FEEe, NHEGE Y &
Bk e, BRI CRILRS =M TE BE s E 2,
IR Z AR 22 5 I ok 5 2 o G ZE B - B3R 22000, P AR
AL2EWFIE I BB 228 £ > 7 —, R R 222 i iF e
FBEle s 208, 44 B R A K AR PR R 5 A FE B 2L g
T OHURAE R AT SE A SR B M A e R

Hiy : FF L F¥ v ¥ (Trx) &, Txnl @572k ->T
O— FEN5 B SNz TCEE Y v 2 BT
HY, HMBLPNERLECHEEEOMEFFICAT R TH S, Trx
OWFIFININEE ST 2 RIS LTwb 25, 18
17 Trx KIHOEMW BB MKRE LTAHTH . &
A, Trx iGMEAH 1/3 1KF L7z Txnl-F54L 255
Ty FOAREICHID BRBENRBIM L AL, Trx
KIRO AR S OMHE I & L.

HEE  N-ZFL-N-= ha Vo L 72k B 5RZE R FH
TYEM L7z Txnl-FAL ZR T v s O WK B EE= 5
) v 7 edE L, CRISPR/Cas9 2 & 57/ A TRtk %
ML U7z, AT IR, MR B A, oo
R, EEAVE TSR, RNA Y —Fr v v 7,
YIRS YTy T4 YT, A MLV LARVENE
Fh-.

MU Txnl-FOAL 585 v M HAAFE A 12 AT M8
PEE % (CKD) 23895 L, & EHAROEFIEIE 110~
119 H, ~7 0#EA4R1E 303~346 H L0 CTH - 7z, M
JRFEBFMEER, BTV T I VIMAE, IV AFa—bi
SE, ESILE, BRI 2 & O BRI IE e N CKD
WCHIBL L Tz, MR B MM T U, IR 2 R o
&, HEVERAHEL, SRERIRREAL AR Sz, RNA & — 7
YV YZICEY, EB X UMM LR O WL AT E &
N7z, 3 bary P THREEIGEMRME THEETH Y,
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M b A b L A SR & B ORISR IERE R (Apoptosis, Ne-
croptosis, Pyroptosis) D REHEMALZE k> Tz,

Em RN Trx RIHELA PV A, I b3y FY
T RERERE A, NI PE IR ED 2 358 L, S L AT CKD % 5]
Rz gE&Ez 67z (COI: No)

2. Development of a pulmonary fibrosis model using
human lung epithelial cells, fibroblasts, and vascular en-
dothelial cells

Qiang Li, Keiji Naruse, OKen Takahashi (Depart-
ment of Cardiovascular Physiology, Faculty of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama Univer-
sity)

Pulmonary fibrosis is a fatal disease characterized by ir-
reversible tissue remodeling caused by alveolar epithelial
cell injury and fibroblast activation, eventually leading to
respiratory failure and lung cancer. Conventional animal
models do not sufficiently recapitulate human pathophysi-
ology, and therefore, new human cell-based models are re-
quired. In this study, we established a co-culture system
consisting of alveolar type II epithelial cells, fibroblasts,
and vascular endothelial cells, aiming to develop a pulmo-
nary fibrosis model. Using transwell culture and a micro-
fluidic device (lung-fibrosis-on-a-chip), we evaluated mor-
phological changes and the expression of fibrosis markers
(0-SMA, E-cadherin, Vimentin, etc.) under TGF-1 stimula-
tion. Fibroblasts exhibited TGF-B1-dependent morphologi-
cal alterations with increased o-SMA expression. More-
over, epithelial-mesenchymal transition was observed in
the tri-culture system, and air-liquid interface culture was
successfully achieved. Furthermore, three-dimensional cul-
ture within the microfluidic chip enabled the initial con-
struction of a lung-fibrosis-on-a-chip model. Collectively,
this study provides useful insights into the development of
a human cell-derived in vitro pulmonary fibrosis model,
which may serve as a foundation for drug discovery and

elucidation of disease mechanisms. (COIL: No)

3. A EDallose IAMEENSHEL~Y VO
Tr—UWEEEREL, REMRBEENMHTS

OfJ Bk, £ mis, Al 2 BOi#a® al
B AR B CSEEPRR Y ()RR A E A A
AP, P FINIK AR WRE, ORI RS R
70 NEFRHE - BARES, CHINRKREANAL A VT4 <
T A7 AENT Y5 —)

W B BB KGRE 70— Uik & o REER
P8 (IBD) 13, FRICEBEMERERICBWT, MWt A
2 %ES. DV a— ALY~ —Tdh b7 HE Dallose
&, PURALE B L OB R s S hvTw s, AHif
721E, KIBREGEEEE TV 2 &2 HVC, BN
DEMEE Y7 1T 7 — VBB RITT D-allose DR L
IR & T L7z

itk v Av a7 7 —Y RAW 2647 Milfa % HwvC,
s PCR, ik, HPEMRFME (ROS) A, I ba v R
7, afk (ER) 2 b LA~ —#H—%HliL7z. IBD
BEEHREoERO T 77—V BLOER A ML
A=A — OB L7z, KIBREEREE TV~
2E, TVUFRI AL Y (AOM) BFERHRG LB LT F 2
o U U A (DSS) ok G (1EBkS o 3
Il BCfE) 12 & D ER L2 (AOM/DSS #). #ix % @ DSS
B 1 8% 5 D-allose (1g/kg BW.) Zf#ok#5- L7,
FMTOWGRMEFEDOT v 7)) a vy v —4 v AREH L
7z,

FEE D RAW 264.7 flfgi2 BT, D-allose (& LPS 2351 &
BT RIEVEY A b4 VEEA, R, ROSEA, I ba
YR TEMEKT 2% L7z, Dallose &% 7Y V¥ »
o THEEENSLER A L A~V —%— BIP % CHOP
DB LA 2P L7z AL IR AL & i L T, IBD
BB DORIETL & SRR OWM T~ 7 1 7 7 — ViRER
BIP % CHOP O EABigE S 7z, AOM/DSS #H~® D-
allose & 5-1%, BESFEL, WAL L, 29ES 1 b h A4 V588,
<~z a7y — YR, BIP B X N CHOP F$HANNE % % i
L 72. AOM/DSSEEIZB W T NHIE # O o % 81
(Chaol index, Shannon index) 288 (2K L7z, D-allose
&, IEEEICBWT a £k (Chaol index, Shannon in-
dex) ZAEICHIMEE, AOM/DSS B2 B W T o £ Ak
(Faith's Phylogenetic Diversity) % B <872, [E%#, D-
allose #f, AOM/DSS #, D-allose #45- AOM/DSS + # D 4
BT XTIZBWT B E Ak (Jaccard, Bray-Curtis) 12
HAENRD BN

fhwm : D-allose 1%, KIBRBEREFHET V<Y AITBW
T, BRHIR#EOZ K~ 7 v 7 7 — U OREE g3
% 2 &T, S &S OB 5H 2 J] L 72, D-allose &, IBD
BILUORIENEFEBOAGLELRIHEEB L OTHHETH L 2
LAVRIEENS. (COI: No)

4. FIED NS 2 AKR— 42 —(C K DHEMEN ; AAE
BOFRICETT

OffEAIf s, a7 POt s, i e
RIS — B (BN BR 230 00 F AR PR, 2= IR
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SR, CFIN KA ERR A DA ECE e, R B R
KEF PR RF SRR

AR HRRIHCFEAET 2 HEORBTH Y, 20
FFAERICE N B2 RO b OH 5. Hlz1E, D-7
JVHE — ZATHERIFIIHRD R 2R L, D=7 B — XIS AHMINE
DHERLTRILA ML A2 WHIT 5. T &9 LbkRg % 5
TLHD, INOSORIS T EERMEEBICBVT T IVa—
ANT VY AR—=F— (GLUT) F721dF MY oA/ 7V a—
AT Y AKR=%— (SGLT) %4 L THIIBAICH % S b
VEDBH B, Lo LA OFDHEOEROREE, 5
EPRONTVWLZENLINETIILAERAHTH -
7. HVBEOWREBNAE DX, FhEhoEKNEES
JUOEHEZTNT 5 EDTE, ESN TV B A
MOFENTFER L.

KIERTIE, CIHEDO N VAR=F =BT LT
70 A A ATV E 72, A REo s B 7 i
PIRNT OFE R RAT 5. Fix OAEFERASEE S hTw
L5 D-7a—2% D-7a—AZH0II, DTFO 3HHE
FEBCRE I THET L 72,

- HPLC #7112 X ), D-7 v a— 2 % &7 D5
A GLUT2 & GLUTS IC & » Tt S b Z &L # 5 2
L72. &5, D-7Vva—AED-Zva—A& D-7)V”
FN—ADW%EHELL. 72, GLUTLICX Dk sh b
T W & ) oE L7z

- BAEBFEATIC XY, D-7 1 — 21X SGLT1 12
Lo THiEEINLD, ZoOMofEditsNirnw &2
L2 L7

*RI T NVARBEZ FACZTICE D, D-Tu—2A0 7
V3 — AGEN DB E WG L7z,

YL EOENT A5, ZhENoRAhEOMBLPN~ Dk IC
BOTEELRKEHZHE) b5 v AR—F —%FEL, Ml
ERHEZ A LIS AW S 2> TEZ. 5HES
KRR ICIRT 2 D, CNFTHH SN TwE 3 FEF
LAEMEM OGS TREEZW ST A E LB, AR%E
B, PG HEEFRET 2200 Hme 49 5. (COT:
No)

5. Fynpaxilin BEfERIC L 2 METFEHEMREES
T 3

Ok #, Salman Ahmad, Sabrina Haque, Nesy-
ana Nurmadilla, Aills FH, BEKES, &= 1 (BH
KPR PR (BB R ) )

Rho ¥ — ¥ &3 2 M FEHMEO#EZ, BIIRGE
LT 7 — 2 DR MAE R RGO FRAE % &, DI
PEEOREMRIEIIB W CEELBE#HEZHY . 205 T
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TR 2 AL VA, TAER A 1E, MRS B
B BIEER Fyn & paxillin OEHEWEEDS, T2 F VA
ML AT 7 A N=TEIK B K OV A M 30 A (T
HHZEEWSPIZL. T YT vk L TaTF
37 ALY, EPERD Fyn @O F i 41 paxillin % [F) &
L7z 2512, HE7IRAEVEBT vy 241250, HHE
® Fyn & paxillin N £¥i & OEEEEEMA L. F72,
A7 4 ITYNVERARYMAY ¥ (SPC) 12X % Rho F
F—E, T2 F VAN VAT 7 AN—EHB L O
i, paxillin /v 7 ¥ LI X VIS, S ORE
134K paxillin THIME L7248 N &4 paxillin T1ZIA4E L %
Motz TS ORENS, 4K paxilin & 1§ EE Fyn
DEFAEEGBA NV AT 7 A N—KifiCHBAET L L
A%, Rho FF—BREM R A ML A7 7 4 N—TEH & Al
WEEIWZWHTH D Z AR Ensz, Pk XY, paxillin (330
B 7PN LT, MR Fyn L oBEERGEML
Fyn/paxillin/Rho ¥ J — ¥ #&# & il U C I8 08 i 1l e
BB SPCIZEBTVF UV AMNLAT 7 A N—ES
FOELEEZHMT I ENHL 2L B 572. 2D Fyn-
paxillin OAH A AL, O M7 B3 2 B BLGHAEN &
%05 RS RIEE S, (COL : No)

6. Z{LMEREMIBICE (T 2 IEHELE DN ZE

OBEEARME 2, PIFE S 2 SPIFBRW . CFNIRAES
TREEERE 5 AR A, 2N RFE RS B AR e AR )

(] L PN R A e i 2 i o B ek AR | S T S e
H AR WM OZLII N R E 2T S22 L,
M REDOTIED I E 2 5. RIERAN Lz~
RO MAE N 35 & ONRIiRR AR U 7522 N Rz Ml 35
WCRIEASTEAE L, PR E 2GSRI 5 & HES
T, F7z, WEEBEBTE Ca® 5t A X I Efsdt 2
HET L LMEIN TS, RIFFETIE, HRE(LIE
RN M E T, BALP BRI BT 2 IR LA
E AR T B R 50T 5.

(W] 7 % REIIRE RN R 2 15~19 kL 72
TCARACHINE AR EZMINE) & 24~30 fRA L 72 =ik R
(BB ACN B M) % JLRfdT L 7z, BALBESE B-4"5 & b
Yy — BB L O ple EEE B L Y MBIz R
fili L 7=. BODIPY 493/503 #otigutalc & b Ielhw % @5 L
7z, Fura-2 06 X ) MIlR R Ca i ([Ca®']) Z1b%
g L7z, ISR Ca® A % & N~ — 4 —
EEAEORHEY T AS 7Ty ML THITL
7z.

[F 7 SRR AR & T, ke < 2 AL B -
NI by —EHEEB LU ple EHEFEBE C, ElE
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FED IR EAE 25780 i, SRR B 2 IRIGE
WA, 10uM 74 VA3 ¥ 48 BERMLILIC X VIR L7z,
Hast Ca® % B2 L CT/MNafk Ca**-ATPase BHEHI & 772
ANFEY (1uM) TUET 2 &, —#tE [Ca¥ ] LA»H
EL UMaE» 5o Ca i), 5l& kv THliast Ca® %
2mM (2 BA 885 &Rtk [Cat ] RA254: L7z (e
EEBTE Ca® i A). EREACHIN T I%, ARRRACHINE & He,
IS Ca AR L7z, 7 4 VA3 VLR 727
HEAAINZ IS BT, BFEEBEBYE Ca A ORI RATH B2
Pl S N7z, BRI PE Ca* WA IZBI b % STIM2 D 4
FUVE L OV ARG & STk Ui 45 T -
72%%, STIM1, Orail, Orai2 DI L NVIZIFAEAE R
D %o 7z, ARG TIEERRF RN o 727 F > 0%
Bl hholzhs, mikHlNE TILBEE 2 5Bl 8ig: &
nr.

[R5 aa] AL A PR RIS 38 W TR I A5 (e B8 1R
Btk Ca® A Z BT 5. BALME NI B VTN
PR U7z, BRI RIS 330 2 BRIk vk
FENE OB L2 &R T I EIRBEINS.
(COI : No)

7. REEHOREREEDOEMTT IVHEIL L ZOHE
PRV #2ER

OB WA, Fa—F)xz<avyHL
vl HE Y, PR M O BRRREE SR SRR
W - RS, P EIRRAFE IR R AR R, R
REFEFTEFFE 5 AR FE)

[H]

PR, WA RRERSE D & O SRR IS — 8V o R
TEEREDS AL LBILTH Y, FHNECTRBEEICRAET
5. WLWHE IR R H KIS 2 L oBirEi 25 &
L, WREHYNEECT A, B BRIk
LB SN TE ST, BWETVOSRLENZD—
WEEZBND. RIIETIE, ADHDEFLVT v FTHD
Lister Hooded Rat (LHR) Z F\WC, SEEER:EE OB €
FNE LTCORYEEMRE L, ZOMREAIREE %S
MPCTHIERAME L7

[75i%]

8~9 MDA+ XA LHR B L O Wistar 7 v MZA YV 7
7 v (3%, Wit 08L) % 15 /M A S8, KRR T Ho1T
B % Recovery test 3 & OF Fall test (2 & 0 &Ffli L7z, KA
DB TIHBIERT-PCRICK Y, £/ 73 Y&EIZHPLC
WX D ER L7z, Fos #fn TR A IREEL L CRisEnTE 3
L OBk O ph R B 2 BRI L7z, TR AR L DO
728, BT 5 ERI#212 D Fall test 38 X OWIRGHikBR %

FEti L7z,

[ 2R]

LHR TIXFREE T 2 4~8 NI iEB - % TArE 2% 5%
L, Wistar 7 v b CIZBEZE 2R E)ZED 5225 72, Fos
SBUE (RARIR/RTSERTE) I 3RRMBEC LA L, BiBERTER I
X 2 REROIIEHE T AR Sz, BN Y - 7 2 5%
5 X7 O PSD9S OFEH EAH RO LN W L7zE
JT7IvoHh, ku b= UAKBCEIEN L Cwiz—
F, TR, ESDENKRE Do WEREATRRITE
13 LHR TIIBlg s 3, HREE L3R4 2WETH
B FEtE R S 7z

(&3]

LHR 7 v MIBUF 2 EA O BRI O @G 3, HR
BEOHWETIVE LTENTH 2 MREENE V. Wbkik
EHTHRT B OMBAEBI O T V8T ¥ A, BRI o —
HTHsHZEHIRBENT. 0 b= v DS RIEELAL
ARG B ORYEG Z G X4 L, HEEEEICHEYS LT
WL IREMED S 5. S REEANT M o E L ta b=
ZHARRCACHNC B 2 S A AN & B IR R o ket
i 5. (COI : No)

8. MEFARDHBERZNXH_XLHEHEBIELT

OWNAKFH, Fa—F)z~<xAvH Ly, M,
PR i (BEIRR LR R TR R 407 0 e )

BRI A ) AR I I R A (post op-
erative derilium ; POD) 2% 352 2B ), BHOWH
BEIZBT L RERMEE 2> Twa. POD IXBUE, #
BOFRHETFICE > TELAREL INTEBY, FR8E
RELIREAR, MERN, PAARER EDY A7 HT &
LCHiREREEHR I N TS, Lo L, FERFICHT S
MR RIIDSEA TV R WZ L H Y, WiERIEF
¥ RZHED AR RGBS 5 T FRIEIEE . S Tw
72\, POD OAEERHAIR T 2 W 5 223X S A7z H
13 8 JAEEIEH + A Wistar 7 v » % JH\Ww T POD €7 )LD
PEIK & ATz, AR RATEIE§ 5 Mk S0 2R R (2 B -
LT EFRLTWD, FHEIIKL TSR X
5 PMREIIMBEIIEEZ B L o7z LA L, 3% 1V
TNT v 15 IR AN X B 4 BRI LI % 520 7= B (F
% U7 o BERE, IEEEGIBH 0 & O M FAkTHE) THIBHZE ¥ —
33 Y OWRTDIREE T 6 IEH R IC gt s iz, 72, ik
Wtk 6 BEICBWTEH =T 74 =V FF A M TR, Tl
BEZIMZ A Y TV T R AREERE TR BHLEE O It
E, BZRNZATSHOMMSA LN, 512, SREAT7
KRBTl EERBRIE D 5 D% FOEMRLEH 54— 7
T = LRANIL S, BN SAERC I S AR R R o I
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EAA LN, INOOTEEBROKRIE, 1V IVT v
WA DB & B WS R, Rl T & R
T5HDOTHY, POD IZFAMRE L IZBIRZE <, WA
FORBEIZ LV IIET 2RSSRV EEZTWE. 5%
L Z OEEFREH, ATEIIE & BT 725 AR AR
RN B LTINS 5 W IZEHN A A0 2 HIg L 72
v, (COI : No)

9. EEXHPBWETENCEZZHE Ty FERHVER
£

O, SEFERE, Fa—FJz~<vavHdLe
o VD M (IR FE S SR SER B - R ORI - JR Ak
H47)

[A0EBE - SHSOBHICHT /T L) 5%
IATINL ) A—IHFKLIzE I, ADAEEHKE
MNERITE 2 2L S, BRSO EETLEEDNS. L
PL, EEFTOBENPHELITHICED L) A S ZALT
WHEG 2500, BEALMb Do TR, K%
T, A Wistar 7 v MIERK 9 » A F TRL L 6E )k
AT\, ZOITE) EMNEIE T RBANORE LR &
#% 21 HCTHA» O L -FE RO 4 X Wistar 7 v b %,
NIZEH W EZ A5 1 % enhanced  affectionate  handling
(EAHD) #, @ OFEERBIY & L THE S % Control (CNT)
HO2MICbITAEZ25 r HE T4l 7y — Y CTHFL
7o, ZORBREUMEHFETCE-7220% 1 ¥ — Y THET
LM EH unmated (), RAISRWHA AT v P11
TG &A% i T4 2 8588 mated (m) 12471, uCNT,
uEAH, mCNT, mEAH ® 4 2 1E LCHEBT »HET
fHE L, ToOBMLOITHFEREITo 72, A BRIVt
AT v b 2lRE—RIATIERALT—T T4 =V T A
Tld, mEAH #EOADPHE L HI SR T v N ORLERATE)
2SS 7. 8 HIHAT KRR L KK TlE, EAH #E2S
BN MR R AR L B TREITIE
mEAH B &, WIIFTEHTE 3 X VRS T, Al s o)
% M3 5 Fos % Egrl, 370 ) 7<—7%—® CDl1b,
Jisi SRt g 532 - BDNF 0288725 L5 LT 7z, FTalfk
Ri3ECIE, ACTH RilRIA®D POMC O FEHLASE BSHE TR
L, 7992 F ORENP LA LTV VT FLFY)
Y, F=83 7y, kn b= rORMAERICIIELFRO N
Lotz INOHOFERIE, WPWOEND L EEERNIX
T S P R0 3 S O ARSI TR B & L S & CREABR RE 1)
LICEEBL I ERET S, —, AALFELTTOM
A BWHICED S Z &L, NIRRT 2 IS L THs
xR, ANV AOBAIZOEboTWE EEZ bR,
AN B) O PEALIX, 3 2 127 ) 7 @ BDNF 458
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B LT B TREMEDSSH 5. (COI ¢ No)

10. D OHETIYY KT B EHFEDOMEDLE

ORKH KM, WA—AL s, A BRH, kRE

LOEAR B AR (NG EERL KR 42356 3 4
4, IR EERF RS R TR 2, IR P e il K 2 B i il
ZEERIIR T8

[H] %< DA PL AW E N TV AIESTIEEADD
#93% 5 5% HEJED) DIRIC B EFEbRTEY, &
DRBRILTAERIMENCH 5. Lo LIBEED . LT
BOTHATOBMECTIRWEDIAON VWAL PR
v, EAETIEIH - B E LT3R ST
WLBRZORBEO LY T ¥ AW, SRIOMSETIE,
BRI R R R NSRS H 2 L ShTw b ke
JEANE, PR, ASEEBICOWVWT, HI2MEFT LY
A& HWTZEDORROE DO MEBET L7

[J5:] C57BL/6] ~ 7 A (7 ik d) % 2 W27 1 )
HKBEA MLV AARMEGZ ) OMET VT AR/ER L
72 BTV ZMERK 3 Hid Ve 2 B 0FE 4 M,
KL 3T OB % HREN S g L7z, NSF (i
FERBE R A IIHEER), FST GREAKRE), LA (H¥:E
Ba) ATV, fTEIFWIC ) ORpIREE Mt Lz, $70E
FNSER D S BrdU 2451, DCX & Z“H§ta§ 52 &
C R RAR 0 0 0 A AR 3 B2 & S L CRLRR 912 D
MEt L7z,

(5] BrdU (2 & 2 i 5 iR il oo ks A o % & i3
B E WS HGEICB VT A ML AL B30 X e
AEHICRE IR N h o7z —F, TR Tl
ETOHFEIFNB W CEHEMIR SNz, PEE
AhgE & D W EINAVR SN, NS ORR L REE
NGRS ) DRREROWHE IR RED D 5 2 LAVRIB S
7z. (COI : No)

1. YORAEEREMRSEORERICH (T 2 HEH
AR LIEENERE

O¥Hms, & W Hh 8 HESK (REKRY
KA BRE SRR A SE R e AL o)

B B PRV /348 (cortical spreading depolarization,
CSD) &, m) 2% P E 2 /R 3 fbALaR CRieila & 77y
THI) TLIXLIER SN BIL T, 1 5D Eich7z b Fiki
T % B HCIRTE S KN B B A3 B3 3 5. T4, 2o
CSD A 8Hdif - CTADA - WZED - BisE En% @
AR ORI BRT 2 L LN o TE7, L
L, BRES FOBEREESEH DL 5T, CSD 0%
DI & 7 B 50T - MIBBERE IR 720 I S Tw
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e, R o0 e e B Bl AR T & 22 A 2 BT
PEATEMIIL A SRER X B DT, CSD DFsA: Akt % PR 4
%) 2 THIFREIC X 2% E 0N Z W ST 5 2 LIidE
HCThb ZITIOMEIZNYMEDIT, v A —K
BURLEFICIRAL 7 ) 7 A 2 BEICEIM L C CSD 2 &2 L,
Wi O EEE A S {7 4 — )V &M (local field poten-
tial, LFP) & <)V F 2= MEEh% in vivo itdk L7z, A%
A7V =74 Y7L B—MFEM T L DAL 77—
T EGHEL, ZORNAL 2P LIEKINT Vi 3OO
K47 % 4 7 (A, fast spiking (FS) A-7EMIRL,
wide BIAFEMIBI N 4 L, CSD F82ERF O TG BB E D 4514
MY 75 4 FHTHRELL 72, CSD 25 2 » 2[Rl Ti
FERMEED LAHEWRIE IR (014 Hz) TOA AL 77—
LFP 2 —L Y ADBETOH T4 TTHI LIz, —5,
FS AFEMINLIE A > ~ 8 (30-80 Hz) T® A7$84 7-LFP
T —L Y AHPHIL, BRI EEE B S-9 5 L
ZoRWE L7z, W2, CSD FeEM o 5 )OI &, FS AAEAiiL
PUOMIBHEL ) bR ERT L2 2 RINL #like
IIENT i, CSD 2 & o TIHEAL L 72V T 7 V7' 3 VB
PENAEAIE AT KN 3 g & 4 BIZJRIE L7z, Shd DR
Rk, FSAfEA Ao MafE & HEEH T2 28T
CSD B4 $5Z L xR L7z, (COI: No)

12, BRZEICSH T IHELINC EEHOEEN

OfERAT ', ¥ 47 '° SRR, MILAL 0",
FPEA (CRRRPFE AT - 5 WA, 2Lk
LT FENR A IR AR, N RAEFR)

EHEA~XZ bJ 48E (Autism  Spectrum Disorder :
ASD) 12U SN B AMRFEIERE T1E ¥ F 7 A RE D FIER
BECIRCBGT 2L SNTWED, ZOH5TAH=X 4
AL EHE L, REAN BB REIFEL TRV, —
75, ASD BFHITBWTIE, BEMlnEi s WHnicoR <
#%E LINC (Linker of Nucleoskeleton and Cytoskeleton)
E 455 Nesprinl = i B) #4742 5 1 20 28 o0 il 3682 46 358
(Axon Initial Segment : AIS) ® EZME 5T Ankyrin-G
CEBOBIRTERIREESN TS, LaL, LINCHA
AR AIS ORFEICBI A EEME T4 ICBFE I Th
573, F72 ASD ORIERBENDOH G 13 LRIk 5
TV,

Z 2T, AWFZETIE, IS ENIC B 5 LINC AR
HEANATAS, ALS RMHRGE), S HIXYF T ABEICE 25
WEEHN L7, £7, —a—uYERITOE—5—F
TLINCHHAKDO FIF ¥ M aA 7 4 7TERM (LINC-
DN) #38l9 57 7/ Wit £ WA (AAV) X7 & — % i
L ZLT, 20O AAV XY ¥ —=ZHEMF< T X285

L CHREMOMNAIR D = 2 — 1 ¢ LINC Ak g
ANEZFHEL, WMISEDSE T LzA % 8 MiRIC AIS OFIE
RN R BEE IR 21T 5 72, T OREE, K
LTS ATEF O LINC-DN FE3HI T, AIS OB 72 Jiki
AR, Fiz, WEEMAEROBMES LA LTRSS
IHEKBEMETTA5ZEIWHONIR7 EBIT,
Y AR AR K DOAH; = 2 — 10~ Tld, LINC-DN
FHUT X D RRIRGER 2 3 VOB BILE S .
bRy, RIEEMIZHIT 5 LINC Eatko kit
43 AIS ORFEZER L, RO TR Y+ 7 2k
R A LR Il B R 2 2 ST T REE AR
&Nz (COI: No)

13. TAV—TRICEDYTEA N - 21432797
ENDEATE R

O ", Hal B2, AR BAg— (kL
B RFRF B RB A TR AR A B2, AL KRR
Fe 1 BB A ZE RS A W 25 53 W, * I R I F 72 T Al
Hel b A= Wy 275587 )

BE 3 ) BB o MEREICE S 2 ML, B oM
B ORI 23R 72 B WERTASEIC IR e K
WHFEIRAG, /N2 &S RREIIC G- LT B L BUFETIEE
ZHNTWEDS, HTH/MKE ZDORIEEE & E/Niknl
X, TOBEIVEBEOS A I Y IS LTwS
LE3ND., LHL, THFETITHRE SN TE7/MERIEEIC
55543 7HlE e, FETEHICES TR 2%
EWMHE T AI Y TRHBEOZ E2NTEAETH Y, WA
PPN EITEND 7 A4 I v 7HIEICEE LTwb 2 &
ERTHE I V. 2 CRIE T, BRI
TEAYR - ZAI Y SELEEER L, DR
RO —HTH D T A1) — TR T h v K - ¥
43I THIENCEEG T A0 ) I L THE L. £9,
F TV MR CI TR BHRES £ 3 vrHEE AC
PRI & 4 X ¥ 7R & VERL L, AT C57BL6J = 7 A 1Z
MRSz, ThooETIE, FHEERTE 2O
SR 7 ) — AR—= 2 T8I D%, A& ¥ 354 W (250ms,
750ms) #ZEF T — AR— 27 RS % &7 L7z %E % 1EK
B LTHMES 272, 25 YN HIMASRT 550 %4
7o USROS L7 I3 I8 Un & L CalAT2# T L 72,
ITHI1I00RIT 15 HE RS iz < 2l S 272
LA, BOAEATICONT, YT AD ) — XFK— 27 Uk
B DA AR D A 7 VN4 AR T SRl — 2
BT 5 L9 Iz, EHIMEREZEEHWOH RN
) — AR—ITHOH%, A¥ A WM ERTTIC) —
AR=7 RIS L CHMZ 525 L w9, FH»hRH
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FERATEN 0 2 BSOS EEIC B W TH, YT 2D —
AR= 7 USRI — 2 OMHICHEN Y — 27 2K L
7o, O, BEEFNFEZ VT, BEETH O
B, HHVIIHETKK ) —AR—=ZFB L) FH) —THD
MR OWEB 2 HIHI L 72 2 A, FRENIA T N4
BT ERiIBO =27 3MET L. —F, T RH
FERIATEN R 2 AL URIRE T ) — XK — 7 RS
ZBWTIE, T+ —7TEOMBEMEONEENIC X 28T
RoNhholz, INSLOFKERIE, T AOHHEN YT
AV FA IV THBINCT A Y — TR ORI O
B EELEEH R L TWDEZE2RT. (COI: No)

14, BEHRERIOR—-NIp-ErFOx>5—EHB
R DT

O RgEme !, R, EHBAE ", dulti=? K
PO ANRETAY, R e (S IR AR R A A LA
PR A AL B S BT, P S UK AR TR A HE AR R T 78 Bk Al
Y8 =, CINORFTEHE AR AR 2 R v 5 —,
A IR U IR R K 2 I 0 B e O e it 7 A 1A B T e
M, B HUR 27 [l B w S o A FE 250 bR )

AL B % J AR IS HIE S 2 B R IE, il ST
MICZE 2 F CTOMLERECAA L, LD MESHITRE A
BHHEIC X > TR Y P =2 2R L T 5. BHEMRSR
WO S TR 52, ZONE R
THhb. TEDY v 7 IVt RNA-Seq HNFIC X 5 53T,
F=R3I V% NVT FLF) VAT HEERE F—r83 v
B-t Fu¥ 35—+ (DBH) #FIT 2Bkl (%
B DBH =2 —0 ) OfFEDRE SNz AR, B
HDBH =2 —u v 054 R 2 M mE2We, ik
IOV THGET L 72,

F 4%, DBH Z#EBUAMIN CREMICREEOE Y » 87 B
(GFP) #%H¥ %~ A (B6.Cg-Tg (DBH-tauGFP) 17)
RWHTL, B4 DBH = 2 —u v ASHLE &KL T 2
CEERMRLZ. MK EICHIETRICOA L, WER
E ORGP L AR X L Tz, By vy vk
)V RNA-Seq ft#i Cid, =50 & DBH =2 —ua v ixa
YTEFNES AT 25 —¥ (ChAT) 2584529 »
it = 2 —m v TH B L INTWDs, ChAT Btk
M LR & 7z ChAT-Cre ; LSL-tdTomato ¥ 7 A & %¢Hd L
T L7728 2h, MHERELELRLRPo72. BT, /h
LRk A & £ v — & — T GFP B Alia 2 [ L RNA-
Seq fMT & 17 o 72458, GABA &K AHY 7 vy I VT
HIVERF T T —+¥ (GAD) OFRINFD N, IEHARL
FIIRHT T D —HBO B4 DBH = 2 — 1 > %S GAD kT
HHTEEMER LI —J7T, PERE W &2 DBH OEE
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THbF=NIVEEETLIFOI L FOF T IFT—ED
FHUIER CTE o7z, RIZ, 15 DBH = 2 — 1 » O
PAL L AL RE OB 2 MRS 5 5 720, )RR H o A
54 F (LPS; 2mg/kg BW, ip.) %512 X 2{LH#H A +
LAY, MRS (RE 38T, B 70%, 2 W) B
B 2PN A N L AD 2 FIHO B VERIEE TV EAE
B 72, W TV CHALREE OFGIEC 3 2 L4 10 3 R
PHBICEEL, EHEREHD Lz —F, MfkimE)
DIREETH B Fos DFBLAE TR/ 25, Wi BRI
TIZLPS#HEGHE X VS DBH = 2 — 0 Y HSEMAL L C
w7z,

PEXY, BB DBHoz2—a Y BEBHLEDA LA
SIS BT 2 IHALERREIIHIICBI G L T 2 W RetEDE
Z5HN5. (COI: No)

15. ZRIERICL 2BPETTILEYOME - BERME
ENDOREDRDOIEE

ORMIGRRHR !, wilg ' 8 B, BAER® %
BE W R BT CERBRKFESR AR (B
Beg) | P RS E R SR T TR R 2 R )

QELE))|

TE OB EF T, NIRRT, B &Rk RE
ENRAL, BEMEE L TR T 2 2 i sh
W5, AKWETIE, BPEETIVT v RV, BB
(EFERYES) b L —= > 7)) 25 B L OV E AR TS
PRSI RAZONT, B RE, MILA P LR, SEK
5, BERRILE, S NI AR LA IREE A U TS
RIS MERT L 72,

(5]

Wistar AHEVES v + (10 Hi) %, @FHEH NT),
BUPyEFSERE (HS), SEH ML —= Y 78 (TR), B Loyl
i+ 55K (TR+ED) @4 #1250 7. TR
I =7 r A —WF&r—Y T30 HEfHE L TE
B L2 47V, TR+ED BCIZB P EFR RIS TR v
MNP L7z BOPRERE SR, B——a v PR
BRIC X 2 Wi AE BB AE O FPAl % AT - 72, BRLERIC DWW Tk
AR A IRNT B & AL IR 2 47, IREDEER L L X
WV (TBARS ), #IEMEY 4 A4 » (IL-1B, TNFo), B
LU NFxB V) v LA ME L7z F72, M%E% fHwC D-
dimer 2 ZME L7z, & 512, MEELAREZ £ L
JFHERE (AST - ALT) BX OB (F L7 F=>) %25F
fili L 7=.

[#5 - %5

HS BT, WA ae oK, M7 v » il
~ — 7% — (Calbindin) FEH DA, TBARS o 1.5, NF-
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kB U VIBALDOTUHE, KIEVEY A N A o, 1i%E D-
dimer 4B F5.,  JFERE~— 4 — (AST - ALT) 84,
L7 F LR, S5ICRIMMGEY R L, BEEoR
HWHRD STz —J7, TR BTG EBI R & AR
BRACEEEL, RIEVETFA b4 b NT B ERSEL )L
WCETEH ST, X512, TR+ED #Tld TBARS
fEDSPEZ IR S 5 & & B2, D-dimer #EB X OHF -
BRgRE Y — 7 — b L, NT BRI VWkER R L2 2h
SOFERD S, BENALIZBREC X 2 PR E, &
FEBUR, MALA LA, BEEGRICE B X OWa S % S
L, /MREERE & PR F #d BT REEAVRIR S Nz, B,
I8 5K OPFHMRIEHEROBH ORI H Y, SHD
FERN 22 MREEATR D 51 5. (COI - No)

16. REICK 3 b FFRE ARSI ORFE

OEP KHE !, YEH—*°, Yann Barrandon®® (' B IHX
KRS G50, *Duke-NUS Medical School,
Singapore, *Department of Plastic, Reconstructive and
Aesthetic Surgery, Singapore General Hospital, Singa-
pore)

TR AL, EE OMHE AR R BB 2
THAHZTF TR, AR CELETET LR ERO/:
B, b M EREMAEMIEEAEIC X > TR I N LR 8K
&, B EOFAEERBFICHVON TS, LT,
b b AR A WS 2 o mIE, Ak Tof
MR HEMERARRE O L7201 T A EHROERIZE
L3 h. REALEHINE 2 & ORI, =
F LI B FEEk e MUAMBU N B B 0 & L IHERE S T w
L. =y FORKERE LTHBS = MY v 7 285K
THREPMONT VLD, KEZIIEMAE LSBT OB R IS
AT LI Ens, FAZREPIYAN 2=y FELTH
AL B R IR A 5 2 5 WRENE & % 2 BT 24T 5
7o, ZOMR, WHORAERETSH S 37C 25 2~5C K
TEEs &, MERZWERA 4+ YT v A2V THSTRP
F X AV EMNLTHIRBA AV S A4 F VIRENEFL,
ORGSR, MIRNACH % ¥ 5 mTORCL ¥ 77 F v 3 #iifil] &
N2 xR LA 2512, mTORCI OoHEHRITH ST
NI A T VR BRRWMLI-E 24, b MREMLEH
Naottiigz <& 7z, DLLofRix, v £ AL
J4iZ TRP 7+ &2 V-mTORC1 ¥ 7 F VBB FAEL, ZD
WHEEZRER T34 2 2 CHlfEl§5 2 LT, BERICE
WA LA E RIAIC 2o CHEFFCE L2 L 2RI L
TWh., RERTRIOMHRIMZ, FxOBRETED
TR E R EFEICE T 282> T AT
%. (COI : No)

17. SIMEICE S EROBAX B =X L

OWRME ", Hp @ MG, ZOER L 1l
FHESE " (R IR S R 5 B A B A2 Gl e 45 AR B, 2 2
RPN 2R 2 e )

I« Bt & OIRIED S 7% 2 T EIR I O A LAE 1 15 )
X, TIREFIRTH 5. TN OHEREIIRHARO AL 5T
PRI L o THIB S TWD. LA L, s iiinss
BdZe LI2E D, ZORESRE S NS EPHRFEEIET
. MALDEL B8R &1, 1 H 8 ML EOFEIR % 58
L, BEOErE LIET S 2ERTH L. HIEL
BROGIRAT & SNDD5, TOFIEA I = X 2dFFEL <
SN o T, EEFEEWETH LT v 4T ¥
Y11 (Ang II) WEEM DAL SFHKIZBWT HEA S
MU, K5 - S REEFICES LTwh. ek
INFETIZ, Ang I AN AngIl # 4 71 (AT1) 54K
A UTHRE 2008 (BUREER) 32 2 L2 BiE
BRIZK DR C&EZ ARWFZETIE, SIMTICHE D HIRICH
BN Ang 1T F 7213 AT1 B AROHS- 2 et L 7-.

JiE s HARFSIERSILE Z v b (Spontaneously Hyperten-
sive Rat : SHR) (Z@ZMICEIMEOHIRE RS 5 ET
VB TH L. AWFFETLE, 18 Mo JitE SHR B X OIEH#
MEZ v b (Wistar 27 v +) #HW/. 7 L8 VRREET
F v bOBERANS T =TIV FiE L, BREENE %
To7z. LT, Ang Il X BIEEEA] 2 NS N £ 721388 3%
LU, YRS A —% — %5l L7z, ARIEBREIm I & AR
FEIBRT RSO - RABE 2T 72

FEE  IEWIME T v M LT, SHR EHEIR b o 5k
DSBS, I RPURIEICITA R AEE A SN o 7.
NG L7z ATL AU S VL 2 1%, SHR
BV CTHIR MM &2 — S IE R S 7278, Wistar 27 v b
WCERIRAERS otz Tl THEBITEOH 5 ATI
ZRREEPSE TV IV ¥ v & SHRICEMRDR G L7
LA, BIRGRCIL T, 1 iR R B X OIS R 2
EOPIRIST X — 5 —hEm S N,

M EIMLEPE ) BURD A H = X2 & LT, N Ang
IR, AT SZAERSEBEIINC X 2 BRSO TTE D B 55
B REHEARIE S 7z, PR A AT 5 ATL 2514k
FEPLSEIL, SIMTECHE D BIROF 7= RBHEEI LD 9 5 2
EATRIEE N7z, (COI: No)

18. AR ICH T 508 EE S KU BRI OB
OKRRIE !, WA EIEp, WM, T e
NI RERSE S, REPIEME S, BEE Y hp 0
(PR F o B 4 4R, R TR bE, SRR
SRR BRI A PR R AR, R R b
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Bl KA K BE A A e R, 7 DU LK 27 G 2 0 g ) A B
FhigEE)

BRI ABFRORRIZ B REDS D Y, BfkERE L
TR ELIET D D 2 L H Suzuki 512 & > THE S
hTwa. F70, fERABEICBCTY ABRTICTES -
BOEERIT) &, OF VLR EOHENERE 2T S L X
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24. Ultradian organization and nocturnal preference
shaped by light-dark cycles in planarians

(OO0jeiru Felix Ezomo, Rena Suzuki, Satoshi Matsuo,
Takeshi Inoue (Department of Adaptation Physiology,
Faculty of Medicine, Tottori University Graduate School of
Medical Science, Yonago-shi, Tottori-Ken, Japan)

Biological rhythms are fundamental to the physiology of
all higher animals, yet the evolutionary mechanisms that
couple these rhythms to the brain remain poorly under-
stood. To explore the relationship between brain rhythms
and behavior, we studied the planarian Dugesia japonica,
an animal with a simple brain that evolved early. The ab-
sence of a suitable automated tracking system has limited
the characterization of planarian baseline behavior hith-
erto. We developed a novel deep-learning-based auto-
mated tracking system for long-term recording and quan-
tification of planarian behavior. Using this system, we first
demonstrated that brief external stimuli induce sustained
increases in activity lasting over 24 hours, which exhibit
ultradian rhythms. These findings indicate that environ-
mental cues have long-lasting effects. After a pre-
recording acclimation period, we performed five-day con-
tinuous recordings in both light-dark cycles and constant
darkness.

Our findings suggest that planarians are more active in
darkness than in light, showing a preference for nocturnal
behavior. However, prolonged darkness significantly re-
duced overall activity, suggesting that strong nocturnal
behavior relies on external rhythmic cues, particularly the
light-dark cycle. These findings highlight the importance
of environmental rhythms for maintaining consistent be-
havioral activity and offer a new approach to understand-
ing how brain rhythms are influenced by the environment.
Our approach establishes a versatile platform for long-
term behavioral analysis in simple nervous systems and
offers a tractable model for exploring the evolutionary ori-
gins of brain-environment interactions.

Keywords: Biological rhythms, Planarian behavior,
Deep-learning tracking, Environmental cues, Light-dark
cycle. (COIL No)



