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(cholinergic anti-inflammatory pathway ; CAP) &, FaijlZ
WAL ZATH &, MERERRDPTIE I NS, LA L RS,
FIEN A S NT2% D CAP OIEHEAL DRI % i3 % 72>
EIIYDPIRZLEDHE VWAL R o T,

[HiyB X O EIARZE T, BuiiErESAE 2 bicx L
T, BT L 2 REMFHE (vagus nerve stimulation ;
VNS) 2SEHINAIR Z RIS 20089 Ol 179 . K
IMAiEE TV & LT, B4R C57BL/6] =7 A (8 Mk, HE)
ANDOYVKRRYHF v Ah T4 K (LPS) BEFENIS (5 mg/kg)
Z47\vy, ELISA % Hw T4t TNF-o # I L 72. LPS
5 1R VNS 247V, FRERINY 35 & OV@if i i =
W5 217 72,

(8] FEICRK LT, M4 TNF-o Offi, HHHEH &
NTH LA VNSIZ & - TS 2 Ein25A o7 T
WCRBILTIE, VNSOARITH &, FIBEZICMEIZIKTL,
RAERIZ ESH L7z b 0o, LPS 2845 L7z~ 7 A Tld VNS
12 & o TUHLEAL T OFRFREA A S 1172,

[F5EE] RemiE 5% o0 VNS 1& JE % B & 4 4l etk
HRIBE NI, ZORKE LT, KIEFHEETIE VNSIZX
LIMERTHAUETE L VITREDEZE 2z b0, 54
EoRMEET). (FIRMHEK %L)

HER02. 4 b 1AD DAMPs %4t U 7= ALD fRiE 4%
B DEEER

Ohn & M 25, Magdeline Elizabeth Carrasco Apoli-
nario, Shan Mengting, Phurpa, MFHEFE, fEHALTF (K
IR SRR A B )

TV I —VPERFREE (ALD) 7% 5 NS 7 )V 3 — VAT
2% (AH) 13, AR EZTISRBITIVAI 777 5 —
THb. TATMHEIZ L 5 L ALD HED AH ICH#FT T 28
Ko—o LT, 7VI— BBV TEEA ML AR
EMT LI THHMBAS D5 A — VMG TNy —
(DAMPs) ORI DSHIE R TR T 5 Z LGS hTw
5. i OFFEE TIE DAMPs ® O &> THh DMl 7 7
)y v=Y) VB (eATP), 7757/ ¥~ (eADO) % GFP
ML LTt TE bt % —¥ 7571 v ¥ 2 (GRA-
BAtp, GRABAdo 74 v ¥ =) 8L, 7V a— VAR
RATWIRNT L7z, ZORR, HIETIE eATP %2 e ADO A3
MUTHED, FEIER S ALD/AH BEOIREIZR S Z

Lz L7z, B, b2SETIE ALD/AH OR#E L LT3k
e, HEECIIEZ HI & 3 2BBEND D05, FHEZ
A D72 ODOFIFIL T M. LTy, 7OV a— v
BT 072 BT VAT b AR E RSS9 5 L S &
WL, WEEYET LHE1EH 225, TFHICBIT S eATP/
eADO ZH L7ZAEHICOWTEREAWTH L. 22T
Fexlx, 7V a—= VI L72 GRABAdo 7 4 v ¥ 2% ]
W, 7 b RIZ X B e ADO DEIREZEAL & HiHE & o Bl %
BHHTHY, BIEESN TV ARREHANT 5. (FIAEH
KoL)
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O&T W', &KFF K2 IWHEN PEEE, &
EE—AT D CREAR KRB MR 1A B, PREAR KPR A Ay
FHFE RN ELE)

ERBEDILT LR REDIK T AABEWIGHEBE L TWwb 2
2o [EHER] &) BE&2s, 2000 4EDUREIRIE ST
E7hS, ZOXHZANIREEFDVHEH I N TR,
RNA DL ln G5, 7 v /87 BRROR)FER
RNA OfEMERRICH 53 5. 158 RNA OG5 REWTH 2
i X 7 LA v Rid, RACHEES IS, E4E, B 2
LAY F3ER 28T R, Ma stz AL
TWALIEDHLPII R o7 Fald, BRI
THREICHER LB X 7 LA ¥ FANOTHLR M4 N Bz
M REEL 5 2, ZNAV0 RO SEREREAE I S- LT v
BDOTIEE DIRFLE VT

9210 ZHOEVEBALRE D S IMTE L RIL, 54X
LAY FORELERIEDIRIETH % eGFR & O
LG L7z, T OfR, BB T ISkl os
fli X7 LAY FHIMApCHN L7225, ##12 eGFR &b A
AW L7254 X 7 L+ ¥ K& L T l-methylinosine
(mll) 2RI L7z ®iZ, mll Z1ENES MR TH 5
HAOEC ~NiINg % &, Ml oG BIR S iz, Th
X, TF Y USHRERD—DOTH D A2A THREEN LT
ERK @) VIBILOFEE S RES N TR Z L ZH 5 A5
12 L7 RNA-seq T2 & ', m1I i& MAPK ¥ 7" )U{n%
OIS A, SEMd~—h —0 LR ZF &R § 2
LRSI DEXD, BASICL VI PNICER
L 72 m1I 2SIILEE Y B2 M 09 B85 & 0k L, IAE oAk
LS MERBOIIEZ G R T2 LAVRB Iz, (Fli
MR %L)
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L HHRBEREA H =X L DR
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OMitREESr |, BEKLAN Y, BRERSWA™ B KE
A AEE Y R R RO B B B 3 P R i 2k B
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[55] ZvERid (Acute kidney injury, AKI) (/0oL
BPHRIT Y A7 2@ H HEE R B 7205, WRIBRED
FIHERTH 2T 70 —F 55 OWBBENENELTDH
b, FIT, BIRICEEIHAET D EAMROHIEIC X 5
P RERIEICER L, AIETCIEA T N2k T4 7
A Fidhs % F o TR AR 2 AR R IR L, AKT IS
BRI & P L7z, [ ] R A S F v A
O F7Y > (ChR2) #%3 €872~ Y A (DbHCre-ChR2)
2, OB AR AR & R R AN IS AL S B Tk
ZRENL L7z, SOFPEFNGT, TR R 0 i R
TN OEZEARE RS 5 2 & T, BRES R AL
7o, 72, ¥ U7 V)b RNA-seq AT 247\, S ISR
IS X 2 Ble 0@ In T HBAAL & AT L72. [RR]DE
IS & 5 B ARG A, X IR IR TR IS B
75 NGAL BB LMt s L7 F= o L7 2 ¥ L7z,
S5, BIRTHERERNMBNTIC X o T, TR RS LA
EARE S 7 F N & ST, HEE O BAR TR O S BIHSTLE
ERANR R (£ 8 F (WA b1 ) A N b i & I |
W 72BN RE O FE AT E, AKT SR L CHR 2 i
WMRERL, SHROPHBEREIBICETT 2 T Er D
L. (FIREME % L)

—fi§ 01. #F-EEEENLABR~Y/7O7 7—2I(C
& 2 M HlE4E

OB%HM N, Peter Joseph Kasyoki’, HARFEA 2
Chia-Hsien Wu®, W335 RESWA ', TEIFAR,
Fe b W C RGO B IR AR, R K B IR o 3
it e )

W] L & BEInE & OB, v ruT s —Y
DOMIFEZNDOBRENC & B RIMEFE X /1 = X L OIFFEDS
FAERE SN TV DD, B~~~ 2707 7 — Y OERN
BT DFAECG 2 B HENIARZRHEI N T w, 72,
S0 T B L DTS A R R RS R 2 A LT B
25, MEFIH E OB S 2 EhTuaw, [HiE]
Tk Ty N GG EEMEET VY
AR L, BRICBI 2 REMROY 71y 2R L
oo Fh o wruvy—=URvruzy— Y LMK
SEARE KR ST~ AR L, IILE % 2-4li L
72 oMb, SIEFERBOY Y AP S~ ra 7 7 —
TRHHEEL, RNA-seq 217-72. [H55] s ME FEHE Tl
HICBIF A~ 07 s —Y0EREERD. T2, <7
077 —=YORERY 70T 7 — VRN R A
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Ko ) v 727w M RiTo 727 A TR, EIEDFRIEDH]
fl &7z, Zof, RNA-seq DFEREH S, WILEFEIC X
Dk~ 7 07 7 — VTR AT 2l E TR A R
L7z el ~2zv 77— VI3EBICERT 52 & TE
FEOFIEICH G L TWBHEErH Y, HiK~ra 77—
T OFFNT A S I O F$AE 12 B S 2 [N T- 0458 23 fr &
na. ¥/, x7u77— VRN AHMEZE AR
MEFSE G L TW bRz H ), B~ 27 7 —
VL OMEOEAR NS, (RIS % L)

—fi% 02. BIMFE~Y7 R ETIVICE W TIELRB S REIH
IFEESREMREN L TRREDRERT

OTF WM RER Y, MRS BN, BB
A% Chia-hsien Wu', W23, JF b " (CRIFX
F5e 1€ ki 35 A i B 2 B2, 2 RIRE RO B 55 — YR T
B, CHOREE AR PRE - m= iE E)

5 ] S AR B SBMURE 2 S % & & ASEN ) SR
ThroTH), SWBREERMEEY 7~ F 4 SRR
BETFTNVTORPENRIHE SWEH EhTwb, FE
AR R 2 A L TR R D726 L, 20
#&H51Z Cholinergic Anti-inflammatory Pathway (CAP) &
5. REMREOEZRWELRE 2T TR, B
OREWFH (Ultrasound stimulation ; US) & CAP &7
BT AWML HRE S hTwa. USRZFOREEDKS
A SERICHNOBISAHIE S N D —T, A Hh = XL D5k
Mz bro Tnew, 22T, RIFETIE, US 2IEENO
W8 7 020 £ S LT B ik ERRSROG I 2 15 LT %
CETCAP#FRL TV B EMFE VT, TDOPLRIE A
B ALOHEHIE L7z,

[H#] F 3 Wi € 5 v (C57BL/6 < A, i, 8 il
~LPS 15mg/kg % BN G) 2 FC, Wil oIS
US % 2433 2% L (Burst Mode, 14MHz, 6 #5121 #3fl
WO, 24 WeT2IC LPS 2 ¥4 L7z, LPS #¢5- 4 K& o 1fil
4 TNF-o 252 L, US OPLRIERN R & MEZR L7z, control
T & bl L US BT 24.0% KT L 72 (95% CI, 6.8%-41.2% ;
p=0008). F7: USHCIIMIEERDOFE LIRS
7o, o T oo 2K E AR A AR T T UM L (Subdia-
phragmatic Vagotomy : SDVx) [IkEIZ US % %t L 7-.
Sham T4 B TiZ USIZ & o T TNF-a 28 T L 72 2%,
SDVx BETIE Z 0 US OFEIH R L 72,

Ul i) R0 50 90 R 3 0 B 26 e Al & A L C CAP
%56 LIWUE 2 909 %, (RIS & L)
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TERALR TH 5 WHBEIRE (MGB) 1%, $E 5k I8 %
(MGv), TR MGd), NI, MR E Bz (MGMZ)
POMEENDL L ENTWE. —7, BRI L
T, MGV 3B E A 4 T8 & 45 3 TR O 5 153 2 Ml o &
EELN, ZoOMOETOEMOMIIIEEH 18 L83
BOWITIHRE T 5 & SN TWwD. KBF%IE MGB %5
1 B~ ok & MGB TR 2 W3+ % H
MTiTbhzz, EEICIZETY Y A2 Az WEHSE
1 EA~IT % MGB il % [ 52§ 5 72012, FEEENIC
WA N L —F—2 T 7 I4 L2 2, §1 RIS
BDIFEIZMGd &£ MGMZ TH A Z LD holz. 74 )b
ARG — & D7 AT O R, MGd 2 5 O#HE
81 BB — 50T 2Rk L7225, MGMZ 5 OfkEid 7 5
A7 —IROGAi % R L7z, —J5, MGB WAL B8 % 51
¥ =N —E2RET LM T, WIERICHT B E (MGml)
FREL, ZRRESESEESE LIRS 22 L0%
Mol ThEOREIE, MG, MGMZ, B & U MGml
O=ZDOOMEN AR 1 BICRL AEHE RIZT L L,
MGB DM RIIHERE 2 SN TWE LV HEMETH S
LERRET L. (FIEM & L)

—fi% 04. Urolithin A enhances the amplitude of circa-
dian clocks in human senescent cells

ORassul Kuatov', Jiro Takano’, Hideyuki Arie?
Masaru Kominami’, Norifumi Tateishi’, Ken-ichi Wak-
abayashi®, Daisuke Takemoto®, Takayuki Izumo’,
Yoshihiro Nakao?, Wataru Nakamura®, Kazuyuki Shino-
hara', Yasukazu Nakahata' (‘Department of Neurobiol-
ogy & Behavior, Graduate School of Biomedical Sciences,
Nagasaki University, “Institute for Science of Life, Sun-
tory Wellness Limited, *Department of Oral-Chrono
Physiology, Graduate School of Biomedical Sciences, Na-
gasaki University)

In many organisms, a wide variety of physiological, bio-
logical, and behavioral activities follow a 24-hour cycle,
governed by the circadian clock, which operates via a
feedback loop: CLOCK/BMALI heterodimer activate PER
and CRY transcription, which then repress CLOCK/
BMALI transcriptional activity to establish a 24-hour cy-
cle. REV-ERBo. represses BMALI transcription, while
ROR activates it, regulating the rhythm. Aging attenuates
the precision and robustness of the circadian clock, hence-
forth referred to as the aging clock, which leads to pro-

longed and dampened circadian gene oscillation rhythms

and amplitudes on the cellular and tissue levels.

A natural polyphenol Ellagic acid (EA) and its metabo-
lites exhibit tumor-suppressing, inflammation-reducing,
oxidative stress-relieving properties. We investigated the
effects of these polyphenols on the aging clock at the cellu-
lar level using senescent human fibroblast cells, TIG-3
cells. Lentivirus-infected TIG-3 cells expressing Bmall
promoter-driven luciferase were used for real-time lu-
ciferase monitoring assays. We revealed that urolithins
amplify the amplitude of circadian gene oscillations at dif-
ferent potentials; urolithin A (UA) demonstrates the high-
est efficacy, followed by urolithin B (UB), while urolithin C
(UC) displays the lowest efficacy. We also discovered that
UA promotes the stabilization of SIRT1 protein, which
promotes deacetylation and the subsequent destabilization
of PER2, thereby reducing CLOCK/BMALI repression by
PER/CRY.

The findings suggest that urolithins, especially UA,
have the potential to restore the aging clock and may
serve as therapeutic nutritional supplements for age-
related disorders associated with circadian dysfunction.
As this study identified candidate compounds that restore
the aging clock in wvitro, it is required to investigate
whether UA administration could restore the aging clock
in vivo and recuperate aging in animals and humans. Fi-
nally, we propose that the assay used in this study is an ef-
ficient system for screening/discovering natural or chemi-
cal compounds that recuperate the aging clock in wvitro.
(COLI: no)

—f%05. HILED 21U Clobe #*, & Ca?"iBEETD
Cavl2 F v XILOEMEHET 5

OFFBBLT- ", 15 HH ', Lei Yang', Feng Guo’, Il
TR R R R e I o A0k s A B, % v [ R R K B B
SE )3 PLF)

Cavl2 F % A VO, K Ca> & TFTTd, HIVE
Va1 v (CaM) WEEERAFMEISTEMAL, AEHELON)LH
RS EERWME L. A% TIE, CaM @ Clobe % N-
lobe IZiE 2 L 7225 54Kk (CaMNN) & N-lobe % C-lobe IZ{&
L7228k (CaMCC) #1EM L, F ¥ A IVOMBIN F 2
4 U RTF FEoOREFEBE, patch-clamp HIZ X 5 F v
ANVTEVEDIENT % 1T > 72, TRTOERBRICBWT Ca® IR
13 100 nM ICFEE L7z, ZOf5HE, CaMCC (Z¥74EM CaM
& BRIC N K, prelQ, 1Q R7F FiZiiA L7z, CaMNN
1, IQ RTF FORIIKA L, $AM E CaMCC & IR L
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CTRAMHIRE S o7z F 4 R VEMEE, 05uM  CaMCC
ZY—2ICLT, BEREEONVIZR L7z, BART
3 1uM 2 ¥ =21 L7z VELE 72 2728, CaMCC 137 v
FVOREER A RN Z & AR Sz, —F, CaMNN
I 1uM 2K & L, REEARAETES T v A VIEYEE B ST
B, BRI CaMCC O X 9 BAEHALER 225 72,
IS ORI, 120 CaM @ C-lobe 78 1Q FHIR I &

5T ETFy AUDIEELES N, 220D CaM @ Clobe
AprelQ /I NTICH AT S L TF ¥ AVDEAENE
652 EMELZETVICFIE L. (R % L)

—fi% 06. {OEfH#MIAD Calcium Speckles (%, BIHYF#
IC&->TUVI N —-O—42—%2HEIES

Ok (EHERESHE - ML)

BELH BT, ZORABREL &I, 261K
DJFPCa2+]i L5 TH % Calcium Speckles 23iZE X
%. Z® Calcium Speckles DHEAIENRIEIT 1L, DEM &
DEFTHEWDED LA D, ZofvE, Kk s 25
O HUEE L 72 DS iMie & OB Al &2 v T, Fluo4 12 &
BCR2+ A A=V YT EFARAYF VBRI Sy FEDFE
WFRLERIC L D MG L 72, B SN 0E MM, Cal
cium Speckles |2 & ) #F% Sz NI & Na/Ca R
&, ZHUHES) EAD % DAD OADBBIR SNz HES
Nz EHM X, OEHML L FELZ Calcium Speck-
les HMBIEE SN, T B 5 G EHIRBL AL LR 7 i 531 238l
BENTz. DEHHNE, OEGM L E - TIHRERO I-
VIR 2 K 720, BN & E
TEOIRMEFIIE U AR B R L 72, O DR E .0
JEBH T, (05 T 0 i 1 NS 78 A A A g 2 I 204 L C,
FRNAIEH] O 5 & ARERE O 25 A L 5. £
D, BEIMLOFPICIHEELZYVZ Y M) — - a—
¥ —id, ZOREEREH & ARSI HH K512, A
[ DR % BRI S 2SS Fibis 5. Lo
Calcium Speckles 1, CEMGMBE LY, HERMOR
FCY Ty b= 0= =% S5 L) AT
5. (BIEMHKE L)

—f% 07. REFRZOBIZEHBRIBICK DIHRED
B okst

OB EWA "2, Chia-Hsien Wu?, k28352 HEMRRE
Ar BERAN AR, L W RIGRREEE
SEEMNRL S, R BE 6 B 3 27 N B e 21 B )

[ 57] AR R G JE OB R AR e % K72 LT
Wh, INE TICEERM ORI BRI XD, it
SHERNEAIR SN D 2 &, 2o REMz LT
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WBZEDIRENTE LaL, REERBZEOREIZEM
RRBUC X D PLRIERI RGO N 089 DEIAYTH
5.

[79:] C57BL/6 BRI 212 KK U S v H T4 F
(LPS) ¥ 5- L, ArEEEE/ IEE 7V 2 ek L7, #
Rio?7 =aF %72 Fvay) VZHEEKT7T=ZAMTH
% GTS21 ##%5-L, TNF-o L\ VoM@EIZL Y, i
FIERNEEMER L7 72, 27077 —JICEH L, RAW
264 (v A~ r7u77—), U937(e b~2ru77—3)
%M\ 7z in vitro DEERZIT 5 72, ENZENOMMIIC LPS
PG LSE & Bk, GTS-21 285 L, FERICHIIRERD
WA L7z, X 512 RNA-seq 21T\, 3T A=A LD
%R, [RER] ~ 7 A QPSS MUiAE € 7 VI
GTS-21 #4545 Z & T, TNF-o BB LNV AMEF L, $i
RIERNEARIEN D Z L 2R L2 T2, ThH0%
ROFBEIIE, 72D v DO—DTH 5D Ccl2 DM~ 27
T —=VIZBTFLREBAPHEELTWEIEEZHL2IIL
7z

i) SE BRI BV C b RIS BARRIIIC L b, BT
FRENEIEOND. (FIREHI & L)

—f§ 08. REMBERBICLZ2AUBEZICHTIER
B I N 1

O g LY, MREZIWAY, 5 ok, HEHRE
s B KB PSR L W (CRIGREEEE
SENNB PSR AR B, C RIGEREE e SR iR IR R, C R
WS R 5 % 8 M )

o o AR, REMRRIE (VNS) 12 & 2 H05EEH -
A R AER ARG H SN TEB Y, MHETE, Mo~ s
" 77— JIFFET % o7 nicotinic acetylcholine receptor
(a7nAChR) Z 4 L 7 M IREEH 2 W 5 LT & e,
— )7 CRATHIZEIZ T, o7nAChR ORIFELIC X - TIRME
U ERREESNE LD bho TS, FITHIIET
1%, VNSICXZHEERER A =X LFHEZHNE T 5.

J71: 0 C57BL/6 BT < v 2 & RN 21 o7n AChR
K~ A (SGLT2Cre : o7 AChRflox/flox) |2 VNS %47
v, 2 24 eI B L g 0 R R 0 M PR VR B S 2 IR
AMBRETFVEERL, BREEH 2 ML 72, 72,
o7nAChR $J# % il z 72 HK2 % Jiv»C RNA-seq % 17\,
TR =X LD % AHART.

#% % SGLT2Cre : o7AChRflox/flox ¥ 7 A CTlX, ¥4
Bl 2L R L, VNSIZ X 2B PREMT 259858 LT
7z. 72, a7nAChR HI¥IC & - CIRANE I AR BRI TS
BIDTCE S B @5 T2 W L7z,

im0 VNSIZ& 2 AKT IS 2 RERIRZ oML
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72, 2 OBGEERZERICIE, A MIBICE T % a7nAChR
RWAELTH B Ehmmgshs. R L)

—f% 09. Role of Hepatic extracellular ATP/adenosine
dynamics in zebrafish model of Liver steatosis

(OMagdeline E. Carrasco Apolinario’, Tomoko Toku-
maru"? Nobuyuki Shimizu®, Ryohei Umeda"’!, Koichi
Honda®, Kenshiro Shikano', Hitoshi Teranishi', Taka-
toshi Hikida®, Toshikatsu Hanada’, Keisuke Ohta’, Yu-
long Li’, Kazunari Murakami’, Reiko Hanada' ('Depart-
ment of Neurophysiology, Faculty of Medicine, Oita Uni-
versity, “Division of Gastroenterology, Department of In-
ternal Medicine, Faculty of Medicine, Oita University,
*Department of Cell Biology, Faculty of Medicine, Oita Uni-
versity, ‘Department of Advanced Medical Science, Fac-
ulty of Medicine, Oita University, °Laboratory for Ad-
vanced Brain Functions, Institute for Protein Research,
Osaka University, °‘Advanced Imaging Research Center,
Kurume University, “State Key Laboratory of Membrane
Biology, School of Life Sciences, Peking University)

Damage associated molecular patterns (DAMPs) are en-
dogenous molecules release as danger signals upon cellu-
lar damage to trigger inflammatory response. Hepatic in-
flammation is implicated in the development and progres-
sion of various liver diseases such as ALD (alcohol-
associated liver disease) and MASLD (steatotic liver dis-
ease associated with metabolic dysfunction). Recently,
ATP and adenosine (Ado) secreted from damage hepato-
cytes have been associated with the progression of inflam-
mation in the liver. However, ATP and Ado implications in
the pathogenesis of steatotic liver disease have not been
fully studied. To evaluate the ATP and Ado role in liver
steatosis, we generated a genetically encoded GPCR
activation-based ATP or Ado sensor (GRABATP/GRA-
BAdo) and analyzed the changes in the green fluorescence
intensity as an indicator of ATP or Ado release after the
exposure to various pathological conditions. The results
show that exposure to ethanol (EtOH) or High fat diet
(HFD) in vivo and in vitro causes fat droplet accumulation
within liver cells, associated with significantly increased
GFP fluorescent signal and expression of inflammatory
markers. Conversely, clodronate administration sup-
pressed the inflammatory expression and fluorescence in-
tensity after exposure. In this study, we explore an exist-

ing link between the ATP/Ado dynamics and steatotic

liver disease. (COI: no)

—f% 10. NPGL/NPGM ¥ X2 7 LDEREEHEREIZH T2
£ OFRA

ORERPRERR, SFUE, fEHALF ORGRERE LM
%)

Neurosecretory protein GL (NPGL) J UF Neurosecretory
protein GM (NPGM) &, HUR T CTREA S5 5w/
y ooy BE LTRSS, BEFEZ S ORI
B % de novo FRIE K OEE 2 A L TG % 55 % 2
EDBHLPITR 5T A, Fx DBITIIZEIC L D, NPGL
2 O° NPGM Wiz /K~ 7 A (NPGL/NPGM dKO < ™7
) TRELROBL R I ANV F—HOTCHEI L ) HE
YA ETLIENPHLNIIR 572, — T, NPGL/NPGM
dKO =7 1%, M7 A P L ARHAAM R EDA ML A
W4T CIREEHGFER SR b w I EamEh

=, 2O X 91T, NPGL/NPGM ¥ A 7 A ST A F — 4R
WO AT B3 EIRIEEREIC S35 2 EAVRIBEE N T W
%. &2 CARIZETIX, NPGL/NPGM ¥ A 7 A A3 R b
BEICBE5-9 2 2B A 122w T NPGL/NPGM  dKO < ™7 A
ZIMCTATE IR 247572, A —TF > 7 4 — v FikBi
AT L2 L 2 A, WA <Y 22T NPGL/NPGM
dKO 7 ATkt v ¥ == U ~ORABED W L7z,
F 72, ZE)ELEREETIZ, NPGL/NPGM dKO <7 ATl
Ty ha v 2ilLo THEUZRMREINI Lz, oh
5 OITEIZENENT A 5, NPGL/NPGM dKO %7 A TIEA
RRATEIDIRES T 5 Z LA R sz, F72, FIAEHE
WAL RERIZB W T, NPGL/NPGM dKO ~ 7 A CTHEY
M7 AT B ATBIEE S NTH Y, NPGL/NPGM ¥ A 7 A HSE K
M BERE ISR S BIG-9 2 2 E LT o 72, (Rl I
L)

—fi% 11. Vitamin E improves metabolic associated
steatotic liver disease (MASLD) via the hepatocyte extra-
cellular ATP/adenosine (Ado) system

(OShan Mengting', Ryohei Umeda"?, Phurpa'| Mag-
deline Elizabeth Carrasco Apolinario', Kenshiro Shi-
kano', Hitoshi Teranishi', Takatoshi Hikida®, Toshikats
Hanada', Yulong Li°, Reiko Hanada' ('Department of
Neurophysiology, Faculty of Medicine, Oita University,
*Department of Advanced Medical Sciences, Faculty of
Medicine, Oita University, °‘Laboratory for Advanced
Brain Functions, Institute for Protein Research, Osaka
University, ‘Department of Cell Biology, Faculty of Medi-
cine, Oita University, °State Key Laboratory of Mem-
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brane Biology, Peking University School of Life Sciences)

Background: MASLD, a condition associated with
DAMPs, especially extracellular ATP (eATP), has no well-
established treatment till date. Therefore, this study aims
to find a novel way to treat MSLD with vitamin E at early
stage of this condition called hepatic steatosis.

Method: Transgenic zebrafish larvae with fluorescent
ATP/Ado sensor (GRABarr/as) were fed with high-fat diet
to study the correlation between hepatic extracellular
ATP/Ado dynamics and GFP fluorescence intensity. Next,
vitamin E was added to the GRABarv/a¢ zebrafish larvae
on high-fat diet to examine the changes in ATP/Ado with
liver GFP fluorescence intensity. In addition, vesicular nu-
cleotide transporter inhibitors were administered to high-
fat diet fed GRABatr/ac zebrafish as positive controls. De-
creasing in GFP fluorescence intensity was used as an in-
dicator to determine the effect of therapeutic effect of vita-
min E.

Result: GRABarrua zebrafish liver GFP fluorescence
was significantly increased on a high-fat diet. This fluores-
cence change was significantly reduced on adding vitamin
E. At the same time, zebrafish on a high-fat diet immersed
in vesicular nucleotide transporter inhibitors significantly
reduced liver fluorescence intensity.

Conclusion: This study shows that vitamin E might sub-
stantially benefit in treating the early stage of MASLD.
(COL no)
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Background: Heart failure (HF) is a complex clinical syn-

22 B45 Vol.87, No.2 (Pt2) 2025

drome with an elusive pathophysiology associated with
DAMPs, particularly extracellular ATP (eATP). Vesicular
nucleotide transporter (VNUT) mediated exocytosis of
ATP followed by P2X7R activation plays substantial role
in DAMPs attributed HF pathophysiology. Therefore, this
study aims to assess therapeutic effect of VNUT and P2X7
R inhibition in HF.

Methods: ZF larvae (wild type or transgenic: CMLC2:
eGFP) were treated with terfenadine and verapamil to in-
duce HF. HF was determined based on cardiac morphol-
ogy, pericardial edema, venous congestion and cardiac
function variables [heart rate (HR), fractional shortening,
ejection fraction, stroke volume, cardiac output (CO), and
end-diastolic volume (EDV) |. ZF with terfenadine- and
verapamil-induced HF were treated with drug X (for
VNUT inhibition), brilliant blue G (BBG, P2X7R antagonist)
and drug X in combination with BBG. Furthermore, addi-
tive effect of drug X was tested with A2AR antagonist (is-
tradefylline) and CaCl2 on both HF models.

Results: WT and Tg ZF (Cmlc2: eGFP) treated with ter-
fenadine showed dilatation of ventricle, atrium with peri-
cardial edema and venous congestion. HR was signifi-
cantly lower in terfenadine and verapamil treated ZF com-
pared to control. In addition, CO was significantly lower
and EDV was significantly higher in terfenadine treated
7ZF. Both terfenadine- and verapamilinduced HF ZF
treated with drug X, BBG, and BBG with drug X showed
normal cardiac morphology, no pericardial edema and, HR
and EDV comparable with the control. Terfenadine-
induced HF treated with CaCl2 and istradefylline alone or
in combination with drug X also showed normal cardiac
morphology and pericardial area with HR and EDV similar
to that of control.

Conclusion: These findings suggest that VNUT and P2X
7R mediated reduction/inhibition of eATP could poten-
tially have therapeutic benefit in heart failure. (COI: no)
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