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al, PNAS, 2014), S 512Fk41E, & 37 HHIRBERO—D>TH %
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WCHAETHCARSIE R ba v FY TIZRAET S CARS2HH 1 |
CARS1/CPERS1 A2 < % CysSSH 1& FIFREFIZ & > 287 BIZHLY A
INb, F72. CARS2/CPERS2HKD A 4 7 #WIZ, I ba»
K1) 7 OBEAERIIBNC, 70 by - B AT LEERM % T
THLZIET, AF VKGRI T AN F—RBCTH LA L PR EF S,
—7J7. CARS2/CPERS2%#~ w7 A % {Ehk L C CysSSH 0 4= Hi bk it
RIENT L 728 2 A IGEA & T FRED. TOPSEER L L bIC,
T ML % 5k < $IHI 92 & & TR 2 EflfE » L T 5
Z Dol E6ICHGE. CARS/CPERS 2 b G S5/ 8— X
VT4 RS, F ST BETFF—VEIA XI5 TR MET L2 LT,
T UNTEDF I — VEERRELIZD . 5 S OB WE %
BHHFE T 5 2 DS D o 72 (Sei. Adv., Doka, E., Ida, T, et
al. 2019, in press)o T &b b, HEA LT T H5 Ty V37 EHAR) A
V74 FEEALT, LY 7 A2 7, BIEA ML AR ER A b
LASERHIE L T b, REECld. I E CoEamRlmseics
WCECKRADFITTH - 728 A + 7RO R L. 2h a3
FRICEGHICHEE L 2D2dH 5 A 4 7 AEWZOMRO K& R#EFIZOWT
T %o
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BESIASEL TP
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BEREASES IR
SR

TH2349H
FRERRER A BRI
5%

BEZRBARPETES ShHEER
ERMAFAF R B8R
BT ARG 5 —
e

SRERBMWRRIFT REAKRE
HemitFs &8

iPS MRk & 7 2 2E»PD R ZTE 7
FEZE PR I DR

RI¥F ¥ = A A AN
RRERRENAT BEEFME

70 DFBEDFERIZ L) TV N 7 —JFRe/ = F 2 ViR, ALS
o 7R B DR S L KIXFEAEY) A 7 & 7 BB OB
BT TATND, CIUME, fREESEICE DL LEZON
B —BOBERET TSR E S, 2 ORBEEH OIS 2% -
T&7, —J7, BRATHERBORE Y EHT 572009 ) L& L TIPS
HRLICIEH D E T - T b IPSHBZHAT IR AD R R 2 22 X 1L %
72 DIFRENFZE R BB A S bt — & — A A NHFaER 7 S
IESH O REMEZ D T\ 5, iPS Mg SliEss OMig 2 E D i3
SHALREE, FEEOMINEO S HE - IRMEREORFEIEATBY, 2
DEMEERTH 2 LI2L 0 BEHROEZIE 2 E> THITT %
CEHUEEIC e o720 BRI, BEROMILE A X 72 IRRE TN 5 2 &
DEE L AR L C B3\ TIPS MR Ased TR & 22 A %
7 bbb o TEY ., B IPS M H ARG 2 o 72 WF7e A5 Fp
TIThbN T 5,

Feald, 3RO TN=F 2V VIREFIE L2 EBEDORKRIC
DWW &2 T o CT& 720 7/ AT & )RR EIRT1X PARK17

(VPS35) TH b Z Lhbhol, VPS3BIET Y BV — 2 DHMIEA
k2B 5 L b O — ORI T T Ty A Y —IREE ORI
BOTLREHOETAME SN TV D, BEORMMEREKD 5 iPS
HRBZVER Ly MLFE L2 R vy ma—a v B E A, B
Ho a2 -0 NIBWTE L OMIFEI B SN/ /20 T FY—
LAOBEEEARERECHE KT LTEB Y. O/ b
BEERLSTWAIZEDPHLIZR 572,

VAR, BRVEEIE R % b OEAO iPS ML % FIH L 72w EEF7E7°
BHICERELTBY, HAREOMEIZLKE CEBL TWh, iPS
M OMER, HEFF, MBS A A 2 0 . SEORE L2
MR 2 FBIER CEND XD 12k o TE 220, Skide ML A
T AR LR EBET VA L 5 B BISEMIZEINSE T 5725 9
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BRIEE2

=

1989 4F
REBRE: EPEB 7%
1996 &
REARFE KEREZHRE H1:8
BT (BETRRL HFEFER).
EREHES (Co | HAY #k iR,
hE —F %)
20004
== RRFEFE B HR
8 - BER#IE (Co | E¥HE
Jeffrey S. Flier #i%)
2008
REBRE: PSSR SE6m
2009 FF
TERRS KEREZHFE Bt
- % - BRRNRIEBRE (52K
B Bu%
20144
kRS E2EHERR BlRRR
HE
20154
TERkAS EFE BIEZME T
2016
LB [HEIRRE DA TRRERITE
) B HHE

BARDRFE HREME (Fa1345)
BRSPS EEPaE (PR 144)
HARODMEADBFR SIEES LR
P& (FRt165F)

B EZERE,

HE iR o o3 - RE MR & BRI
W7 74 Y ANLDFRTEEE

Jarl H
TEAS AFHREFHIR
PRS- IR - IR PURNZSEEE ($5P9RY)

BRI, EBE TS TWT L ANE X EEIA LA S
HTE VDI @00 ? BRI O FAETULIERAE D
SSE - WEER L L CTEETH LD, BREFOBYTlaRS, £
DIFRD 2O DEN G FLTERNT VWS, ZDOL) I REPES
Zov RN 2 BURE SRR R BEGE O SRS I A AE S 5 Bt hE o 2
WUASEER Ly R L FRERE W TITREST DS T A 1 =
R L OFFFNZH) MLA TV S o BIPERRTG O EREIEIUI RN E N F
Y7L, BHOWREELT LT ANF—BRoRER S FHMTE 2w
MIZZE 2 CLE 9o RZIZEWIEIR O BRI ER 3 2 KA
WA D B33 V254K (D2R) v 7 VRTIZHEE L. BiEg
FEOBFENAED D2R EfnT 70 E— % —5H5D DNA * F VLT
HEZPED 7 MMEMOB G- 2R L. —EO~ 7 ZAFEED . B
PERRRG O BFIEIUIFR FERCTIE~ A 2 027 7 REER/NIE A b
L A2 %5 &2 2 L (Diabetes 61 : 3084-3093, 2012). i P %
T ¥ AD%FH% K L (Diabetologia 60 : 1502-1511, 2017) .
BXN OO & & 2570 2 B 2SE) < 2 &S X o TEVIEIRIGIC R 3
BEREZARIF AT ST Z & F R THO THS 202 L7z,
— 5. Tk CRBE) ISR ORIRE & SN A EEENS TH
By= A )W — VISR O MHERZIZER L C DNA X 7)1
IR 2 I A ) 4 - oy ba—F— & L CHERE
L, “TETERVIN" % “ B5 %MD" 12Z 2 BHHOST X
HZ AL EHSDII Lz, BOEIES L zy- 2 U — VISR T
2BV T SIER/AMIAA N L AZFER L. TAEER 2BV T
ZTEHF ) NERZIEELS S5 WD) AR, VEHE R 7%
== 7 RAERRRESIH O 2 L 2 0 . ZORARBERLS % TG L
REDTLE R ILE DT & BIe 9 H s AR IR 2 D T
% (Drug Delivery 24 : 558-568, 2017 ; Endocrinology 156 : 1242-
1250, 2015 ; British ] Pharmacol 172 : 4519-4534, 2015 ; 453 %%
60989734 (2017). #561432155 (2017). 562819195 (2018),
55618254075 (2017)) o
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BH-mEIarbRIOAL
HIEEERE 7 LA

AR IR
D N 2 ERE N T P S S

AN 2. AT NET00FRRICZEA L7z L L. ek R72
0REFETH Y, NEOLIEL L WEELRSHREOME BT REN TV,
NHEDOTER D 3ENZIZE A MR G 7 & DT R, 5B X EHIE R AR
TMET R EDT VA VITGERT %0 EHEEEWRGKEE 7 LA VFHiIE8F D/l
HANDORISHE E 22 D) | REFEHEGIEMICEZETH 5,

— T, BEEBERS T LA VISEEE RIZT I L b bhoTETEY, FRANE
WBWTIE, MEEFICLIDIME - k- 7Aoo A Po=2ETH 5
neurovascular unit OFEREREDE 2 ) MFEFREEIZ DO %035 L OS2 6, EHE
R EE 2/ L CRAAHERIE IS B A G2 TWb EE 2 bd,, ERE iR
M OBIMEDMEFEAEZ T TR L TV YN =I5 % & 7238 0E &R O
K FEEOERE T CTh 2 2 &0, BERIFISER L 7 5RARERE DR T D3RRI IC
MHNTWA,

TAIEMEICECESGT L=y - 7V 702 VR (RAS) EFEAVE L O
BIRIZOWT I TEERD AT L TE 72, 72, HRBE~ 7 ZAIZBWT,
FRHIBERERE EAYRED b L, O JFE R I A (MBS M) OBk e ASEE L,
RAS OPHNC & D HERTFIC & 2 FRARERER SIS D UEERMIRDH L 2 L 25 L C
&720 BREMIZD RASTHESEZRFE L COBHOTDVIREL TR WEEL D b,
RIPEBEDFIE - ERD D7\ T L DSRE STV B A, KHUE 7 F B ERRITZE
DL D5, F7eRiBAREREIZIEE > Ty,

X512, BT L AN TH LN aR=T OERICHERFESES 5 2 & b
HENTWD, BEHNICIRIEET A Z L ICLAHAOEOKTIZL Yo
NRETERESTFHESNDL DS, A NHERFY T A HNTED AT = AL D%
MET L Twhb,

K VRTTATIE, 7 VA NMWANOEIE - BERFOMESG-L 2DEZ LD AT
Z AL, FLTERTERICEET S 7L A NVERCOIZED L) Zxtin LT
{REPIZOWVTEE L2\,



2 - mEYar b RIO AL

P9 2% (SSRI) YEHIFEBLIC BT %
WG HRE] K233 > D1 2B O15%E

[
ARBAKRE: [REE] FIRFFERE

WS IR HEE~ND AN 57— 7 1~ 7B TR L. ik R i Eh
P2 ET LT 5 o BRRENIEEI DB 2 BINERALCTH B A, — Ty L7z
TR O BR T BB EE B ORI TR E (LB L T b FRIZ, R
7 BIE T RBURE SRR B BB L CEH STV Y, BIET5
BUIRRE A AR O BB YE & B 2D Y | $1) DI EOFYEF L o THHH
RO BT HRBUIET 5. 512, FRMILOBAE & #Hn - FEBHOREZE /Y
IS5 = UHFEEICED L E LS T VD, A, PiO) DEMHG 2 XD i
PRI BT 5 /83 2 DIZAE Y ICEH L. B33 v DI ZAA)
S OIFEIROREN & 72 5 h &M L2 O TE ORI 5 Y,

FERWL T b= ) AAHESE (SSRI) T 5 fluoxetine %~ 7 A&
592 & MR O BRI BV T F283 2 DI AR OSEBIAEHIC
BINL 720 DI ZHEEBROBINIE, DIZEMAE /PKA ¥ 7 F VIdTt#E L Tw
7o WEBHIRIANC B 5 D1 % B /PKA ¥ 7 F Vo Jiield, Bk S v o
JUE, FOHBEEA N L AT A0 b= VRSO, fEET A O, HHA
L RIZ & D ) OFATEI OIS L Tz, S 512, BRWIRA b L ASMHT

Tl fluoxetine DFYRIIATHTH Y. /33 DI HEOFHBEMR 5 DT
BOWEIIR SN o720 LA L. SNV DIZHEET T2 M oftHES-1C
£ D fluoxetine DRYFDHE R S 4L, B33 RSB & 5 OFATE OGS
DRED LTz SO, HEERIREIO /X3 ¥ DI SRR & L7223
1&. SSRI 213 U & § 2409 DEDEBEMREZLEST DAL TETHH EER
57z,

(&£

1) Yamasaki, N, et al. Alpha-CaMKII deficiency causes immature dentate gyrus, a novel
candidate endophenotype of psychiatric disorders. Mol Brain 1, 6 (2008) .

2) Kobayashi K, Ikeda Y, Sakai A, Yamasaki N, Haneda E, Miyakawa T et al. Reversal of
hippocampal neuronal maturation by serotonergic antidepressants. Proc Natl Acad Sci USA
2010; 107 (18) : 8434-8439.

3) Kobayashi K, Haneda E, Higuchi M, Suhara T, Suzuki H. Chronic fluoxetine selectively
upregulates dopamine D (1) -like receptors in the hippocampus. Neuropsychopharmacology
2012; 37(6): 1500-1508.

4) Shuto T, Kuroiwa M, Sotogaku N, Kawahara Y, Oh YS, Jang JH, Shin CH, Ohnishi YN,
Hanada Y, Miyakawa T, Kim Y, Greengard P, Nishi A. Mol Psychiatry. 2018 Dec 10. doi:
10.1038/541380-018-0316-x. [ Epub ahead of print ]
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(DUF, LRRES > 787 ) \ZHARRER D 2 F 7 AT B L UFREEFRETIC BV T,
HERBEEER L, VFTAT =T FA =L QEEN D, iDL b OEfEF:
HIENT, ZER~< o ZDMHT S, LRRIES V87 8 GEIET) OBHE DA IFAE,
MARERE S, ADHD, SfAPEEE, ALEE, BMANRY b T LfE, FEHEER
EOMRIRBIZEIRICERT A ZEDHLN IR - TET, INHDOEED ) B,
A I, AUBMEREE, ADHD. iMiBtbEE, RNEEERERENS LT/ T
I UEENEMRSR (B T I VR) AENELTWA I E S, LRRIESY V237 B
DOREREZLE £ 7 3 VR EOBURIZIEH L7ze FEBIZ LRR BES /37 B/RIEE)
WZOWT, WOE/) T I VEREEOBNT Z21To728 25, 4dH 4R/ TIZ
BWC, BEVHHLIEEZRB L7720 720 £/ 7 3 VEREOTEINOFEIZO
WC b, AT L 72 3R 3R AETEIL L Tz INLOREEL S, [LRR R
FURTEIE) T IVROEY MBICEEREEHEFEOOTII 2] v
VESEIRHDE S 7

IHETIC, FxdSlitrk 77 3 =8 YT EPIRBBZEAED 1O TH 5%
HERIF O VAR T 74 —¥ 6 (Ptprd) 2 #ili#355 2 & Elfnl #° mGIuR7 % ¥
FTAREBICEZ S DT &, Lrin2 A7V 8 I VEBRZREROBEZRAMTH I Lk
ExrfE L7z TOXHI [T FTAMZEE] 12815 LRR RS ¥ /37 Bk
IZOoWTIE, BRDERDOH LA, £/ 73 VReas [HEMEE] 2B
% LRR S » 37 BORENZ D W TIER AR D B\,

Al =2 TIZ LRR Y » 787 B2 L A I mZ o flEsgiE s> wT,
NETOMEDOTNZIRD ZY . BUEHETHO 7T Y 2 7 MIOWTH RO
FRO AR L 72\
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B - BRIV URIDL2

Na™/Ca™" Sk kDR 3 & g -
NCX1 25 & CaCA whis G OB &1

G BER
BEAY EPH %P

GG, MR EE. RIVE Vi Ok A AL, Ca¥TF v R LS Ca®t
NG Y AR=T =D AN Ca® v 7 F VI X Wi S Twb, 20—
Wi % 4H 9 Na™/Ca® sc#iefii 341K (NCX) &, MifafEz A L T3 Na™ & 1D
Ca’ & RHHET DD T v AR~ —TH b, NCX I3i#H, MEs i35
Na (A BN HE > Ty MK Ca® " % MU A TS 2 H o T 2 2
(forward mode). MIFLN Na* ASERE$ 2 455k 2 IR T Cld, Mk Ca®* % e
A S5 (reverse mode)o F4E, NCX OffiE & BEEEIC DO WTHIZE L TV A 75,
Bl JFAZA O NCX vE 1 27 CaCA (Ca*" / B A F ¥ 38k AR) o X i b
HEEAT S 2227 5 T & 720 CaCA DFEARMEEIL 10 IRE Y » 7 2 (TM) &l
TdHbo TMI-5 & TM6-1013HUEEZ & > THB Y B ROET 2 [ FRo
P ICEE LT b, 58120 TM2-3 & TM7-8 I3 ER A A S IfiFLE T ©
D CaCA A—=/3=7 7 I —CHREENL ) E— MNEESHFLEL, 5T HRD
AF UHREERT Y PR L TWh (EERDNOR N T v AR -4 —OfiktEiE L L
T, [ &t | © THUohE] © [ NG S M ] oy 2 s 2t 7
W(RHT 7 AETN) PIRBENTWES, CaCA DBERBEIIZOETIVER
C—FHLTBY, TMLE TM6DZ HAT 4 ¥ H—KOTF—T 4 2 7 IN2 FUs
FOIES ZHIZEK 2 ET, A4 URERT v MTHE L S A 4 2 E@m g »m -
HMINZZEHIZTENL & N AR EZALE TV HMEEE Sz (AL URL) o MFLE NCX1
EERAY) CaCA OET I/ RIID ) Bl o T DB Y, BEA F U EEICHD
BEET IVBIIRRFEIN TS, (6o Ty A F Vil O FARE IR
WCBWTHHETH L EEZ O b, DRNIHE L7z NCX1 OZEBEREEITIC B W
T A EEEICED LT X TR HFIEBAL) ~ %2 FE8 A3 55 1 % 055
SHEDIERE LS TVD, T/, TOEBORFET I/ BROKFII NCX HEZED
MHEHELET SRR EZ STV, TDEHIZ, TRETHONCXIZER
fERT OFERNL, CaCA Hidnifiig 2 SHEE S H NCX1 o L aRIC R —3 L
TWb,
https://science.sciencemag.org/highwire/filestream/594469/field_highwire_
adjunct_files/0/1239002s1.mov
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U OIHEHEAL CTH LV a A TIE, I+ U EIcHERETAIF Y Y - -
Y —I3T 7 F URMERED T H 2 L TIET A, 2F D VI AT ONEIZE o
T HTFE=F—ThBIFTVIDHRETLNENLAT, 77 F VORISR
EUDNLETH D, —HT B T L OHHMIEN T, 727 F Ui 2 Bk
BT 7F VTGRS — ==L TWA I EWEERELNE > TWD,
DY —rF ==&, U OEFEMAMEIVHETSH 5 )i, JIOFEICED ST
7 F YRSEOE A S LTLE ) 720, LEREDO RO 720113 2 HilfE S T
WRITIUZZR B2\, ZOGFRFIEIAHTH 5, Frid, IEHMEIZBNTT
OF v = F—=N—DFENED LT+ VI VEAE T 7 ) —OWf3E R O
LT, ZO—HTdH b Fhod3AVLEIZHEC FEH L TBY . LIROFELR SO
D OBERE DRI EDRE 2 BT 2 L F SN LT E 2 2 O FHEE & 1
ST L2012, DFV I A TIZBIT A Fhod3 D& S v /X0 B EER L 72
KR DI A v e 2828 C(cMyBP-C) % [%E L7z ¢cMyBP-C i£. [»
B NVIXTHNOT 7 F e I+ Y UMEORERFEESICBELT, 7227
)y VR AL CULERER RS L TV A EZ A 5N TE Y, EBIZ cMyBP-C
DEEFEZRIIFHEEIEROGEO ERO O E D TH b, BIRENT &2,
cMyBP-C KIH~ 7 212 BT 2 OHiERR O EBIFLL, Fhod3 O\ FEIU & - THY
L. W2 Fhod3% ¥ /X7 B L NOVOKTIZ L 05 HcesE Lz TS 0k
Bix, L% e —EDEM T TlE Fhod3 13 UHEREICH L THERTEH %2 &IT T
CEERRET D, I THREEIL, HEEL 72 OIERIC T 4V 3 U EAE OMER EEH
S TIGEI DR R Z MG L7z 8 2 A, Fhod3 2SIEFZAYIC OAERE O HIEEIC B b
BT EPMEINT. ALY YRY A TIE, Fhod3 12 & % UHERED FRENHERE O 45
FAHZA L, E6I2E. KT ) — & & L7z ORRRED AN AR O ReE
WZDW TR L 72\,
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T YAR—Z =% TR E L7813

O%M WiE, Pl KH
FEAFAFRES W 2

MEDAAE L BRRERERHIC & o T Ml Z A L 7oA 4 & R AW E Ok (X478
EEZ Do MBIRIZIRE —EEIC L VSN TN 5720, FRIEEWE IS LT
BERE & 37 5, WAL CHEBTE DI L, 1 F v REERFIcES 5%
< OIREHEPE I THIEIEAE /R TH V) o 25 OFEEE LI 20 i & O & 9
bo SNDA T F v ANRNT Y AR—Y =AY VT ETH D,

SRIOFEEE T D b TV AR=F —13F v AV EIF R ) KB EF 2T, B0
7oA AT O & 2 MIREN - AHC—RIZE AL v F - Uy N LAEDS
WEERETDLEEND, TD2D TV AR—F —OFERIET ¥ AV DFN K
D LD TE, T b T VAR=F =13, Fr 1V E 3R VREIREE LTH
KRN Z . YRR LA 7 & a6 S OB E 3T 5. 20
[ZERYE | Ofid 5 Y AR—7 —OE#TH 5,

kT v AR— 5 —ZHAE ATP DMK ET ROV F—ZFIH L Tk %179
ABC (ATP binding cassette) A—/3—7 7 31—t ATP O A VF—%Hwn
THi% 21T SLC (Solute carrier) A—/3—7 7 IV —D D240 b1, Bl
L MIBWTT4BTEHOBE THFE S, HBE 360 FEEO @R THFE S 1
TWwb,

T UAR=S —BETREICL o CTETLEBITMEEE & D128, 5075
DD i b B S DRI 10% 12 N T v AR — ¥ —HET 5 & ENTH
0. AEDT ) 2T A FEIEMNT (GWAS) 12 X 2 A EEREEN T £ LToE
BN S, b T Y AR= S =T ERER & T BRI QIR 0 B o LS
MR H TR B KA B B R ERIR I & 2 7o, RIS | & 5 FiEl
a2\ CEFMWEBRICRLIIEZD [ M T Y AKR=% — ] 12X 5 EREEREA WA
ThobI enrb, () EELHEETLIHERMEAD N T v AKR— 7 —DIHEHE
ZHFE L. FEDIC L) HRINOHAE 2179 2 & T, BhiEd 5 045 Ol % ] 5
235 2 EICH IS 5. SGLT2HESIZZ DM &SR 50

DEDEHIZ, MF Y AKR—F RIS HIE A TOEESZE L T b0 L
Bbht, UEEBETA. MV AR—F =208l E LZASE | BEHBED
LB LTI o2, HERBIZ D LI/ SETIHE 72\,
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YIA tyY3aY

YIA-1 Hedgehog pathway DPEE FHERBIRZ 4 &

HEA BRIz R 2 9D

O bl b B8, (eI BF, A 2 [ RDL i 20—,
I I
ERERAT EFH BENNT

(B8] LB IHERIARE L OB % ) ZHRETH 5o For DATHE
ZECIIZT B ETE S BT A BRUEEIZ SNk E B ko 7 a2 A %78 L. Hedgehog
pathway OG- AVRIE STV 5, —F, HEFRDOFA TIIHI%IZ Sonic hedgehog.
HEAHARIZ Indian Hedgehog OFEBH SN T 50 AL TIE, WIkE S LD
FE R ME AR O T B #2 T 3 2 70 7% 8] % 5 72 3 Hedgehog pathway OE&EH T 5
Smoothened (Smo) % WEHIFERAGIZ /7 v 7 7o b UHERIARCZE S, BHOEKICE- 2 % 5%
Bt L7,

[BE] XY 7 =¥ (Tam) #5102 & 1) Smo ZWERIFRINIZ /) v 7 77 b 5
RosaCreER (T) ; Smo/flox ¥ 7 A (Smo cKO) %l L 7o Smo cKO # & xfHa# 2
NZIUZ Tam A% 38, 58, M3 HAT, M HICHS Lz HERRZEEE T VL,
8 G C A 4 IEMETT I TR ZSE 2 Uk Ly ivf 1225 8B, Im &7 74 I~
7 —VNTHE LILE ) EE) 2 B L 72, iz 98 TRk L HE 44, Safranin O 4%
o, REG R AT o 720 HERIARZ M1 Masuda 7348 TR L 720 R\ "C. Smo FHE3E
V2TV T OIERENIE G X BHERIIRENEAN OB 2 AT L7z, 8T AR~ 212
IR FAl 247, R L v =7 U 7RG 2k, k28, k4805061 3
HARZHe 5 L7z 3RER VR, T 1038 CTRE#% L Masuda 4348 Calii L 7z AirAT & Bk
REZ uCT % 3Rfg LHERIARE IR T 2R 2 % L 72,

[FER] HERIAZAEIL. Masuda 7348 TR FREE TI2 8 UL A760%. 9 milA 113 40% T
Ho72DIZxF L Smo cKO BETIZ8 B LT AY90%, 9L EA10% TH 1) . Smo cKO
HECHERICZZ A FAZHPH] S LT 7z XFIRBHIHAAORE 125 < OIEKIKE e % 72
DR A B 54 CD31 & VEGF OFHA A 57255, Smo cKO #i#
NHOZE N, b L IIHLRIIEA LTz, $720 V=7 Y TEER G-I
A ERPE - % FRER L Z Jo~H B HERIAGS T & MERIACZE A S v T 7z,

[#&&&] Smoothened ®/ v 7 77 R [HESEY: 5 CHERIAZENE & BRTZRAE A2 H)
il S 7z IR HEC BT 2 BRI RCHE B ZE 11213 Hedgehog pathway 7335
L TWAHEITRIE S 72,



YIA tyY3aY

YIA-2 J7 R bOEVBRERIVEY (GnRH) ZEARIBICK D

Pyk2 DB L& ZDETRIES

OBt B i =108 IR Fe
PR AS N ESWRA ELFHE

T F b Ui VE Y (GnRH) OZFRIZ, TERERIZEO T F o ¥ Vs
HMINBIZINZ Ty GnRH =2 — 8 XIZHEH L T b, GnRH ZHEKIE G ¥ > 87 Bz
RIZZEARIIE L. I Gy ZIEHAL S5, B2 HI13LIATIC GnRH = =2 — 0 > D55
Mgk (GT1-7H02) Tlid. GnRH &M H#1C & % extracellular signal-regulated
kinase (ERK) OifFHALIC CaM ¥ F—F LI D 627 AV 7 + — 4 (CaMKII 6§ 2) H3BE5-
THIERRML7Y, 7 GnRHEZAMARI#IZ L Y, 707 1 » %+ —¥ D1 (PKD1)
%4 LC, Fyn 2 & % Proline-rich tyrosine kinase 2 (Pyk2) O bAH | &2 &
LR LY, . ErbB 77 3 =0 4 N Tdh % HB-EGF OFiEED
YIWFIZ Pyk2 & CaMKII ASR54 % 2 &2 R L 727, 4fEl, CaMKII 62D Pyk2 dif
HAE~DEIG- & Pyk212 & %5 ERK OIHFHALREESZ DTG L 720 CaMKIT O FHESE
(KN93) & CaMKII 52 siRNA |2 & V). GnRH |2 & % Pyk2 OEHEALAHIH & 17z,
F 72, CaMKII§2 DB A+ /<4 ¥ /12 L) PyR2ASTHHEAL S, b0
WAL D KNO3 12 X ) Hifil S 7z RIZ, Pyk21Z & 5 ERK OiEHALREER 2DV TR
L7 9. FLAGR&R Pyk2 (FLAG-Pyk2) # B %3 & &, $L FLAG Pufk %
W7 iR ofE 70 v M2 X ), FLAG-Pyk2 & Grb2 & O#E& % HEt L 72,
FLAG-Pyk2 & Grb2 & O#41d GnRH fA7E F TOARD blz, ZOfEEIE, 8817
HoFus a7 2=V 7 7= IiER L 7-ZRKk {FLAG-Pyk2 (Y881F)| O
FHTIIFRD SN h o720 GnRH IZ X % ERK Oift4tiZ. ErbB 7 7 3 1) — 2 [HE
T HIEED AG1478 TIZIMHI S, Grb2 ™ siRNA 12 X H #fl S 7z, 512, Ras
(Kobe2602 & ~v==2~<1 > A), Raf (BAY43-9006) B £ " MEK1/2(U0126) ™
EHIZL D, GnRH IZ & % ERK OF AL EHI S iz bbb, HHfb sz
Pyk2i%. FIZ. Grb2-Ras-Raf-MEK1/2#%% /i L T ERK Z{HHL S ¥ 5 Z L AR
X7z,

[&E3])

1) Yamanaka et al., 2007.

2) Higa-Nakamine et al., 2015.

3) Okitsu-Sakurayama et al, 2018.
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YIA-3 BREAICIENN T 2 EAACT [(IRMREIN#E D+ L —5 J)LdEin%x
NUICBEEE=EREE S

OFrik FWVY . 3 Y, EmE Ry, Fk Fee, K MEY. Zou Suo'.
WA Hed Y, R B, R H3EY. BAE e, A e
1) BHIKRE EFH %ﬁ%ugr
2) BARFHRES RIS

[BH9) MR 2 DFSHEIBEH ) X200 S NRICISES B 2 £ A% <, HERE
DESVIFHEIN TS, T2 oI B W C—B\MERME MG (I/R) O
HREFE R SAEIS B DFEE DILBE RN X 22D G SN T 225, TOMTIEIZLE A
CHFEINTW RV, —J, B L — % 7OVEER (Zn™) (3B AR > F 7 A/
FAICE B SN TBY . /R ERHCHIFBAAANKR ISR SN S, 2okl &z Zn® 13l
DRI EFE L ARSIBIE 2 B4 5, 2D X9 % Zn® FHEof L Tl T 3
J WelE AR (EAACL) HMEOBRIZHF G L Cwhb EEZHNTWD, IH4E, I
B 5 EAACIEEO HWNEAH»HE SN TwWh, £2 T RIfFZEIX /R ZO#ERIC
BUF BRI (Zn™ $fE % A L 720 st A LB R X ) (LT 2 0B &
O EAACLOHNEBIZHO 2T A2 2 HINE LTz,
[ k] WHIABHAG 4 e 2 (WIIARE) & 7213 B aG 4 e R 62 (RFIIT:) o MEME C57BL/6
~ 7 A (12-14 088 OMHIFESHEINR 2 40 5 BPAZE L. /R 2758 L 72, I/R T2/
DU BT 2 HREMIEN Zn® £RFIZOWT Zn® 7u— 7 (TSQ) % v Tt L 72,
F 72, ARSI USRI ~ — 71 — (NeuN ) % I\ 72 ek b detaikic X
#ﬁ%ﬂ“tf:o %@% IBIFTA EAACIEHEIZOW T 2 A% 7y MEIZX DWRRET L7z,
I/R WL & CXBEEEEAL L EAACI OB E % R % 720, EAACLBHE 3
(TBOA 100 M, 2uL) BN ETRS- L. I/R 728 H 2 OHEE 2 3B 1) 2 A A
Zn®" HREZOWT TSQ. M AL DV T NeuN % vV CHES L 720
[#58R] I/RALEIC & O B EIRE 3B X 0N CASFEIZ BT 5 TSQ Bt AsHARE 2
IR OB CEIE S N7205, &5 5 OFEBIZB VT R & TR
TSQ B EIIE I e h o720 $720 URALEIZ X D NeuN B oA
DELE I Nz HY, BHEIRE L TR IC B W TRl s vTn iz, BIZBIT 5
EAACLZBLE ZHMNC AR TR CHIN L T 7z BEHIIC BT TBOA 13, I/R AL
EHO TSQ etz < 5128 S8, NeuN FBEflatis: S 512 S 472,
[ER] /R FEEE RN Zn® SREAMLERZNC X > TEIL L, Sh)smiikis
EQEENMEMEL THB I EPWHSRIIR ), MERLNIZ XS Zn™ $£REOZELIC
S EAACIEBHO HWNZHNES L TWE I L2 RBT A2 LWAIREZESL 2 L8
T&7,
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YIA-4 RERAFEPTEGIAED D F X D =X LD

Ok A, #O £/, FH #Y. bk 2" AW EEY. KB HA°0,
T 2 RN T o (R
1) BIEAS AL ELATIR DRIME - MRS
2)BIEAS TOFAUATYALYS— HIKEE - BB
3) BIEAS AL ELRFZA BBS - 1T - BWIErIR
4)BIEAS EPH OREEESVRIS RIS
5) BIEAS ALY EXRIA MRS
6) A KRB THFZeR

(B8] KEIRIIZAEE (AS) (. FESIRALRMAE LIS & D SkA2 % £ U 2 JREE T 575,
ZOIFPPEEFEI S SR L 2\ FPAIKIBICIE, SRR EI O B s & 55 7 B hH
MDD, FOGT T L LD ASITHRERBICE > TEETH L, 5
HAL, FREIRINIC L o TR SN KBRS T EMIE (VIC) 28Il . K525k
DEBLEAT) & & BT, TR & IEAIRALENL RO VIC M CHEREREIR 5
BB 2 £S5 2 & T IPAIKILICE D 2 BERBE T OREZ Hig L7

[AE] AS B R KBRS % A IKALEAL & SEAIKALEALIC b ) S 7L, 35
7 — I XY SRk TEHIL L 72e 2D F%. VIC % dish IZ#E4# L, normoxia &
hypoxia TCO2 A1 ¥ F a2 X—¥ |2 T L 72 MEEIZBIT HHMMEEEmEEEIC OV T
WSTIL assay IZ & DEHiL7ze BT, 774 XA M) v o A~ A 707 L A fifj#t
W& 0. AS BE S NOATRAGENAL K OIEAIRALEAL 2> & 3% L 72 VIC O#E 537
077 ANVER LI L7z, EBEICHELEZROTTRIEFHIZOWTE, Yo A¥
y7ay MEERIEMBGEEII LD & T H L OV TOFEBURNT 2 FEh L 720
[#£58R] Hypoxia 578113 normoxia IR THEISEWEER 2R L7z AIKILERAL.
FERIRALEBALHE VIC BT, ZOMIIZREICK E REWHS RO SNz, /20 <A
a7 LA N ORI AR TR CHEE IR LA L T A BT &
LCI9HERIE L7z TNHD ) B AS BB HRIFOAIKALETE 2L o M B MG Thi < 4
BENZL DD, HIRE VRS NIAEETTIXIT L A EFHAEZ RO R h o 72 W T % R
L7z 19D b0—DThiLIrut 7 —E1id, VIC AlKAbIZAE- THEH
JUHES 5725, RNA Tl% HW2ZEBHNC X ) . VIC AIKIL D BRI S e
[ER] FE LB, ORISR EHL ThD 2 s, ik
U5 B REMAEAMRO T < . ASTHREOEN L LTHE TH S L s
N5
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VI EESRIEE S BRAMHRMEESEAD nintedanib 1513

fEMEEZREEED

O IE#E /NE HLVy g Y JIE 87D, Ses 2o, B
UENE v SN RN NS A
1) ERERAS EF5 PHRSIIRE
2) RBASR PR

[E&] FEMIHEE (IPF) T HEONEIEIR T 2 58 L T2 FRARKEETH Y |
HAEPURAE{L3E CTH 5 nintedanib A5G L L TL < Hwbs i Tw b, VEGF, FGF,
PDGF =% kHE3 Td % nintedanib D5 L ARREANOBEFRIL. £ OFIF1FE T
5 IPF B OIS MEEZBL X85 2 EPBEEN TV L, L LS, K
FIMAE % £E 9 IPF B&IZBIT 5 nintedanib O MEENDFEEIZ OWTIET—EFED R,
ffE ATV RV,

[B#9] IPF & I2B1) % nintedanib $£5- Ol MEENDHE Y | EEMEHT %
fToTWBEBELT> TV WEFIZBWTEHET %,

(& EAZE] LBEI2B VT, nintedanib % 488k L 72 IPF B 16 4%t % L L.
FEMBE (v 1 — CEHM L 722 BRI (PASP) OZE{L% f##T L 72 (nintedanib
AR & BIEEIF2E) o & 72 nintedanib {G#HED PASP £ M2 b % PUiiAE LRI AT
b Zerolz (n=15) LB LAz (X M) Avay bua—Vifge),

[#52] nintedanib FilA] S BEHIFETIE, FEERERLEZITo TS IPF BEHIZBWT
@ #&. nintedanib [ 4488 %% @ PASP 5, FtGRI L W L CTHEE LR LA 72072
(P=0.001)0 —J. BLA MY I LTV I — VIR TIL, EEEEREZITo Tk
WHEEIZBW T DA, nintedanib {HHEEE D PASP B2 b= X DU LIEE I TTH
Niho-BE L i L CTHEEIZA o 72 (0.26 mmHg vs 7.05mmHg ; P=0.011),
[#558] IPF £ |2xh9 5 nintedanib %5 O MEENOREL, FEEMEREOH
DL THRZL B 2 EAVRE S NIz, TEERFIFED THON TS (IRRFEMAEZ ) )
IPF #1128\ T, nintedanib {BFEIITEIMFEREZ B S L2R80W0H 5, —H., FE
M EFEDAT DI TV (KRR IME % £ 72 W) IPF & 128\ Tid. nintedanib
TEFEDSM S MU (R U CERAER L8 < TTRBIEARIE S 7z,
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YIA-6 Age-related changes of responses to hydrogen sulfide in the

bladder of spontaneously hypertensive rats

OZou Suo’\ K 3V, Wk #MEY. BE H#H"Y, #K BT
HOEEELAE VY, LA HER D, BT VY. R R, W DR,
BT, I JRER Y
DAY B SRR
2) ALK SERERAHE Y 5—

3) BASTRES HAHRE

Aim of study: We have already confirmed that hydrogen sulfide (H,S) is a possible
relaxation factor in the rat bladder. Moreover, we recently reported that H,5-in-
duced bladder relaxation is impaired in 18-week-old spontaneously hypertensive rats
(SHRs), which show bladder dysfunctions. Because in SHRs, bladder dysfunctions de-
velop after hypertension has been established and progressed, we compared effects
of NaHS and GYY4137 (H,S donors) on the bladder contractility and the micturition
reflex, and H,S contents in the bladder between 12- (12W) and 18-week-old (18W)
male SHRs.

Methods: Effects of NaHS (1 X108 to 3x10~* M) were evaluated on carbachol (1075
M)-induced pre-contracted bladder strips. Under urethane-anesthesia (0.8 g/kg, ip),
effects of intravesically instilled GYY4137 (1078 to 1076 M) on the rat micturition
reflex were examined. Tissue H,S contents were measured by the methylene blue
method.

Results: NaHS-induced maximal relaxation was significantly higher in the strips of
12W SHRs than those of 18W SHRs. GYY4137 significantly prolonged intercontrac-
tion intervals in 12W SHRs, but not in 18W SHRs. The H,S content in the bladder of
18W SHRs was significantly higher than that in 12W SHRs.

Conclusions: H,S-induced bladder relaxation in SHRs is impaired time-dependently,
indicating a possibility that early intervention in SHRs with H,S donors may prevent
the development of hypertension-mediated bladder dysfunctions.
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YIA-7 Identification of Emetine as a Novel Therapeutic Agent for
Pulmonary Hypertension in Rats-Novel Effects of an Old
Drug-

(OSiddigque Mohammad Abdul

Department of Cardiovascular Medicine, Tohoku University Graduate School of Medicine,
Sendai, Japan

Background: Proliferation of pulmonary artery smooth muscle cells (PASMCs) pro-
motes the development of pulmonary arterial hypertension (PAH).

Methods and Results: To discover a novel drug, we screened 5562 compounds
from the original library with PAH-PASMCs and identified that emetine inhibits
PAH-PASMC proliferation. In MCT-induced PH in rats, the animals were treated
with emetine (0.05 mg/kg/day) or vehicle for 3 weeks. Emetine significantly reduced
right ventricular systolic pressure (RVSP) (57 £3 vs. 77 =4 mmHg), RV hypertrophy
(RVH), and PA remodeling compared with controls (n=14~15). Next, after the es-
tablishment of PH with SU5416 and 10% OZ2 for 3 weeks followed by normoxia for
6 weeks, the animals were treated with emetine (0.05 mg/kg/day) or vehicle for 4
weeks. Emetine significantly reduced RVSP, RVH, and PA remodeling compared
with controls (n=11). Finally, emetine improved exercise capacity, RV functions and
reduced protein levels of cyclophilin A, basigin, and Rho-kinase activities in both

models in vivo.

Conclusions: Emetine is a novel drug for the treatment of PAH (Arteriosclerosis,
Thrombosis, and Vascular Biology. in press).
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YIA-8 Metabolically and immunologically beneficial impact of extra

virgin olive and flaxseed oils on composition of gut

microbiota in mice

OMillman Jasmine, B4 -5, W BR, 220 5
1) FIRKZRZR EEMR o - & - BEREEEE (2R

Systemic, low grade inflammation, a central aspect of metabolic disease, is strong-
ly linked to consumption of Western style diets and pro-inflammatory saturated fatty
acids (SFA). Excess energy and SFA intake not only cause inevitable weight gain but
can lead to dysbiosis of gut microbiota, compromise intestinal barrier and mucosal
immune function, leading to endotoxemia and rising levels of inflammation.

Functional foods, extra virgin olive oil (EVOO) and (FO) have been shown to be
beneficial for chronic inflammation and cardio-metabolic derangement. To date, little
1s known about the effect of EVOO and FO on gut microbiota and intestinal immu-
nity. We therefore aimed to assess the impact of EVOO and FO on gut microbiota,
mucosal immunity and metabolic health in mice.

We exposed C57BL/6] mice to a low fat (LF), lard (HF), high fat-extra virgin olive
oil (HF-EVOO) or high fat-flaxseed oil (HF-FO) diet for 10 weeks. Gut microbiota
analysis was undertaken using 16S rRNA sequencing. Levels of mRNA for genes
involved in intestinal immunity were measured by qPCR. HF-EVOO and HF-FO
mice exhibited a greater diversity in gut microbiota and lower abundance of the Fir-
micutes phylum versus HF mice (P < 0.05). HF-EVOO mice showed higher intestinal
mRNA levels for FoxP3, a transcription factor and IL-10, an inducer of regulatory
T cells versus HF mice (P < 0.05). The mRNA level of the antimicrobial peptide,
RegllIl y , was markedly elevated in the ileum and proximal colon of HF-EVOO and
HF-FO groups, respectively compared with HEF group (P < 0.05).

In summary, our findings show that consumption of EVOO and FO in mice can
positively modulate gut microbiota, increase overall microbial diversity and perturb
dysbiosis as well as associated metabolic and immunologic abnormalities (Milman J
et al. Eur. J. Nutr in press, 2019). Therapeutic use of EVOO and FO in modulating
the gut environment and perturbing metabolic disease in human clinic-based inter-
ventions awaits further attention.
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Myosin-dependent actin stabilization as revealed by single-
molecule speckle (SIMS) analysis of actin turnover

Ol M+, Hi B—BERY, Vavylonis Dimitrios” J3% "%
1) REPRZ EFHER @R - HRREEHE
2) REFKFRZREGRIZMTR D FERERFHET
3) I RFAZREDRIZMRE D FEDRIFER
4) Department of Physics, Lehigh University, Bethlehem, PA, USA

How mechanical stress applied to the actin network modifies actin turnover has
attracted considerable attention. Actomyosin exerts the major force on the actin
network, which has been implicated in actin stability regulation. However, direct
monitoring of immediate changes in F-actin stability upon alteration of actomyosin
contraction has not been achieved. Here we reexamine myosin regulation of actin
stability by using single-molecule speckle analysis of actin. To avoid possible errors
attributable to actin-binding probes, we employed fluorescent actin labeled with
DyLight dye on lysine, which distributes identical to F-actin in lamellipodia. We
performed time-resolved analysis of the effect of blebbistatin on actin turnover. Bleb-
bistatin enhanced actin disassembly in lamellipodia of fish keratocytes and lamellar
of Xenopus XTC cells at an early stage of the inhibition, indicating that actomyosin
contraction stabilizes cellular F-actin. In addition, our data show a previously unrec-
ognized relationship between the actin network-driving force and the actin turnover
rates in lamellipodia. These findings with direct observation of actin turnover at the
molecular level provides new insights into actin dynamics and myosin function in cell
migration.
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b & iPS #RgiitiZ AU VEFRTEIE in vitro S A DR

O ZH, IH %, FA Fifp

EERRREEERSRT FIE

B3 R AL AW E OFEEIN B 2 1% HEE (DNT) (&, RS v MIWEWE & ¥
HLTEENTEZAFT v M OREBSEHEBRRITE. . BIER0s. Wz L1
LVEHIE T ). L Lad s, BE vz a2 bz, Av—7y ME
R EOMBENRH L LS, #HilzZein vitro BRI N TB Y, B,
OECD |28V T in vitro DNT EEOERAIED LN TV 5,

ZZTHA L, e b iPSHIBEOMREMLEES & UV iPS fifsioRiEx & L 12, #i7-
7 in vitro DNT fHMiiE D% 217> 720 9 & b IPSHlED5MbiEIL Pax6 7 D~ —
B —FBUZ L D EHI L 720 OECD @ in vitro DNT BFIREHEDLAWE ) A~ O
5. Bl & L CHIS AR E 7z, & b iPS MR ICHIATAKI 2 BETE L 72 f 4
MR LDSHEE IR SND 2 e R R L7z RIS, ZDORX N AL %ET L7z, IUhd
AFIOBEEIZ X VML ATP 825 L2 &b, 41 bary R TIZEB L.
ZOWREICERE LY. ZORE, OBFEICLY, I bary ¥ 7oOmMAERT
TdhbH Minl ¥ 2737 BOFEBHA L, HEIEEOI bary ¥ 72673 2lla8o
BEIASEED S 720 Minl /v 7 7 12 X ) b sl S iz 2 & 225, TBT
\Z & B LNENIL, Minl & > 287 oA X A RetEdvRe sz, —7, v
WE S — )V 7p EQREHR IR I IR L ATP ISR A 52 e b o7z

X512, k& b iPS ML 2 I VC, &R T LA (MEA) Y AT A2 X
D ARG BN R sk L7, 2B bR U TMEA OO b aVEEE Lz, BIE, BT
WAFKN R EDFFEIZL Y, AN 7 R0N—= A M e EOFHli & FERTTH S

PLEX Y. & b iPS BRI EAES L OHAREFEMIL. in vitro FEEEmEH -
WCERTH D LATRIBSNIZ, Stk BEGEWEORZEe LT HIHERE
TEMEAMREET 5 PETH 5o
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A new approach for atopic dermatitis treatment by
fucoxanthin

(OTomoko Aoyarna”, Chika Natsume'’, Nao Aoki", Riki Hirashima®,
Yasutaka Azuma®, Takashi Fujita"

1) Molecular Toxicology Lab., Ritsumeikan University
2) Veterinary Pharmacology Lab., Division of Veterinary Science, Osaka Prefecture University

Fucoxanthin (FX) is one of the xanthophyll enriched in marine plants, while its
precise action of mechanisms to mammalian cells were not clarified. The biological
action of FX is known for its antioxidant and anti-obesity activities. Topical appli-
cation of FX is suggested to improve skin problems. In this study, the effect of FX
was examined comparing the effect to atopic dermatitis model: NC/Nga mice with
tacrolimus (Tac).

FX dramatically ameliorated skin symptoms and itching behavior than Tac did
accompanied with mast cell infiltration. In N¢/Nga mice, FX or Tac topical treat-
ment to skin inhibited mast cell differentiation and infiltration, while FX stimulated
11-2, 11-10. Additionally, both compounds stimulated Tgf f expression levels. These
combined evidences demonstrated that topical FX treatment modulate Th2-Treg
subsets, that control normalized immune-responses including helper T cells recruit-

ment in atopic dermatitis model.
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SCN9A B FERIC K DEImiIREREICKNT D
SIS FOBEMMEERZEMOFE

O &0 PhiE Bk B3R 0t AR fE— sl fii
BioRY AFRESWRR RER TR

[F U] BumflfaiEL. TROKEE. %R, BRFRO FAER L. B
Lo TEALT 2% SHNZ X VIERIER SN ARETH Do FIEIFE L. WIS E
RER C SNDEEN D A LN, HBEHENOEEDLL LT BEOZT 2K
TRIEEN D v, BIED & 2 AR GHEEIE R e RRO—212, BRI
F) T AT ¥ ANVET— N5 SCNIA BIZTARIZL S, Hi Bt E e
DR EESSEBIRALFIED S 5o ZDFF L gain of function 12L& D, ==2—0 > D
I VED R S NUAAER, M= 2 — O XF =D L5, FLTADPAETH LT
IH I NI F M) AT ARV ENGEL S RER2 S Bt EDRREE L L
TERTHASZ EDTRIEEIN TV 5,
(B8] AWF7ETIiE. SCNIA ZEIZ X 2 BUALIRAE & W L7fEBINT T4 3 FE$k
L. 2oL etz s o2 L2 BNE T 5,
(EFI] FEPNL 19 A, 455X ) IR DR ADMBLL, 125 5 % P8I TARIR
DIRREL 72 5726 KK TOREFEAFEA S L, BIKIKIFED 720, Wik a0 k1L <
Wizo HENT O, HICHIERIZEECTH 505, BOmARIED S 5o SCNIA #En
FZ2 5. SCN9A mutation (¢.406A > Gp. 1136V, heterozygosis) & g L. FIEEVER
VI AL AE & F21 L 720
[FiE] 7343 F50mg/ HOKG- 2GS 5. 1AMB EI1250mg/ HY SH&ET %,
4 T200mg/ H £ TH&E LA 5. BITEAA 2T HIUE. TADPABEICHW 55K
EB5a400mg/ H £ T (1 BMEIC50mg/ Hillils) ¥EmiEE 35, %8B, Ccr30mL/
min DL OFEFIOMWEIL300mg/ HETET 5, 16 EMHERICFHEL . 2R EHET 5,
ZFffild, PI-NRS (the daily Pain Intensity Numerical Rating Scale) & DSIS (the
daily sleep interference scale) (2 T79 o
[(#ER] 53493 FESEBL19 7 HBTId. PI-NRS 227 0 EFIZASNL A5 72,
DSIS 1825 LI L7z BEIE., 7343 FEHRGRHBL THS. GRIEKGE»S
BT 2 2 ESTEIe T I FiGA, BIERIZ R, BeTHDH I L 2R L7,
F 3% 3 Fid SCNIA 2512 X 2 BmslEI AR CTd 2 Rl 5o
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IS5 T7«0vyazRAWE
FTRRFRIRFHEREIEILF c30rf70 DREEERRAT

OFk 22V, 311 5, =il BHEY, ¥ @, pip £ Y, w4
1) SEAY KERELTIRH HAEes
2) SEAY AFREFRIRE 2T LA

TREDFEEIZBI A % B IEF OREREAT I, MR EORERIIZ L > THETH L, ¥
7774 v Y alIFEAEEROBECITEIN 2 EE S Th H Z b, MiEFEEDIZE
B LB T VAW TH D, it bT A2 T b= LN X 0 [FE L7 B
FEMERET O v 2T NET T T4 v a v B L. Z ORI 21T 5720 Ascll
(achaete-scute family bHLH transcription factor 1) ¥ 71 Neurog2 (neurogenin 2)
OMFEFIFEBN & ) AN ALFE T o 728D s 5 v A2 ) T b — L7 — 7 fihr
WZE D, ORI EREEET & LT, C3orf7T0 % FE L7z 7/ AMREIZLD
c3orf70D /) v 77 vV ETFT T4 v Y aBE LIz A, WERMOY TS 7 14 v
TAlZWNRT, Sy T NET T T4 v Y a TR~ — 7 —Td % elavl3
(ELAV like neuron-specific RNA binding protein 3) % eno2 (enolase 2) D3EBHAYML
T LTz, ATERTOR R TIL, HRZILIC X 217802 L2, v 7 77 b E
7574 aTHETFTLTWAZ ERRWEZENT, BEOHETIX, [TEIEERS
EE AR T REDOT ) A TIE C3orf70 DIF AR KIS R OEN TS, T2/ A7
A FREEFATIC L ). C30rf70 & ) DI L A ELAME L EE S TwE, Doz b
6. C3orf70 I FMFREDIEIZEG- L. Z OFEREfAT |t B OMWRERFINIC T D &
EZ2HNb,
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Changes of urethral smooth muscle and external urethral
sphincter function associated with age in rats

ORI W
BERAFESE VAT NS HRE

Aims of study: Aging causes changes in bladder activity, including detrusor hy-
peractivity with impaired contractile function. Our recent data showed that the
bladder contractility of aged rats was decreased under urethane anesthesia, but it
did not diminish under awake condition. But post-void residual urine volume was
increased in both condition compared with young rats. To confirm this discrepancy,
we investigated the differences of age dependent urethral function by simultaneous
recording of intravesical pressure and urethral perfusion pressure (UPP), as well as
external urethral sphincter electromyography (EUS-EMG).

Materials and methods: Female Sprague-Dawley rats (3-month young rats, 12-month
middle aged rats and 24-month- aged rats) were used.

1) Urethral activity was evaluated by simultaneous recording of intravesical pres-
sure and UPP under isovolumetric conditions, as well as EUS-EMG activity under
urethane anesthesia in each group.

2) L-arginine (a substrate of NO synthase, 100 mg/kg) or N(G)-nitro-L-arginine methyl

ester (L-NAME, an NO synthase inhibitor, 100 mg/kg) was administered to con-
firm the role of urethral smooth muscle activity.

3) Bungarotoxin (a neuromuscular blocker, 375 ug/kg) was also administered to
confirm the role of EUS activity.

4) Masson’s trichrome staining in the urethra was performed in each group.

Results:

1) The amplitude of bladder contractions in 24-month aging rats was decreased com-
pared with that of 12-month middle aged and 3-month young rats. UPP change,
defined as UPP nadir minus baseline UPP, was significantly smaller in aged rats
(60%) and middle aged rats (64%) than in young rats (P <0.05). The mean amplitude
of high-frequency oscillations (HFOs) of EUS was also significantly lower in aged
rats (62%) and middle-aged rats (70%) than young rats (P <0.05).

2) In middle aged rats, impaired urethral relaxation was restored by L-arginine. UPP
nadir during bladder contraction was inhibited by L-NAME in each group. In 3 out
of 4 aged and 3 out of 9 middle aged rats showed a detrusor-sphincter dyssynergia
pattern after L-NAME.

3) Bungarotoxin completely inhibited HFOs and EUS-EMG bursting activity in each
rat group.

4) In Masson's trichrome stain of urethra, EUS hypotrophy was seen in aged rats
compared with young and middle aged rats.
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[AE] 12888 SHR ICH L, a2 F¥ 100 ug/kgs ¥ 55 7 4V 2or 10mg/kg
721% vehicle # N2 6B HE G L7z, £72. A E LT vehicle 5O
Pk Wistar 527 v b &Nz, GO CEREIT- 720 WG H. MEREE. A —
DN X B HERENEERE . BP0 K O Bl 22 & 47 o 720 N2 CREBERLIRH o
BRfLA N L A~ —7% —Td % malondialdehyde (MDA ) & OFEMY A 4 A >~ (IL-6
KO TNF-a) z2 e L 72,

[#2R] 2> bo—V#Ixf L, SHR TRIMEDSSEETH O . FEREBOSME, BEEs
wEOWMA, 24 REHEHER ME o, BEmmEA T2/ 57z, 5120 SHR B
o MDA, IL-6 %08 TNF-ql3 2> bu— L& W L sfis R L72e —J. >0
N F7235 577 4 VEHE (10mg/kg) #2513, SHR ICBITHHER/ST A — % —
(HER RO, B R O K O 24 B HERR 4 o B ) s, BEBEImTTE O
BME OB O MDA DT AA SNz, LA L. £5EWHS1E. SHR OF
MUF R OTEBGHERE T O RIEVET A N A A VIE B ER G R otz #5574
WKHEH 513, SHR D&/8T A — 8 —ICHBEREEY 52 b o7

[(#5B] v FY v 72134 45 7 1 Vit SHR (2B B BEBEIGTT RS T 36 ORI
HFOFRALA b L AGEZUEET 5 2 & TR RERE & 2 3] 2 W RetEd VR S 7z,
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(BR8] Bi7 B IEASEE. TE. YERIVES DNT v AL BILE Vo 7284 2 1D
IZBG-3 4 2 EDE SN T4, BRFIESIET v b (spontaneously hypertensive
rat : SHR) IZBIZMICESME DD, —EDREGZ A 5 & BRI T IO
HIRGSHR F Rz & s & L7zl 2 R 97 ARRFZETld. SHR % Fv T, s & OV I
JESHT BRI - M E 2 et L 7,

[FHiE] 36,5472 ik (W) B T SHR K CIEFINE S » b (WKY) 2 w72 (n
=6-8)o LT, HBEEEIZB T, MERE, Az BRI EE. ARE, Jiazit Kk
ONEHREREIEXTo720 S50, 1 LRI OF 8% Vv C HE %175 72
AT, FEA#ET OB{LA LA~ —% — MDA fE %25 L7z,

[#ER]

(BISZBRZ{E) 36W SHR 12 36W WKY & Jbig L. B BRER. AEISH3 2RIz
HERILOHHN, SEM TR MR T & O ME AR F 8 S E % R L 720 54W
SHR (354W WKY & I8 LC. (REIZR S 2 R IRE R oBn, BRI 7 &
T K OSEIIME AR B Z R L7z, BIVRERICBW TAEESEIRA SN
M7z 72W SHR 1Z72W WKY &I L€, FMEEEE R L, B RERE T
BEx R L7z BIVIRES / AREICBWTHEEEIXA SN D o720 SHR TId& A
IZBWC, WKY &l U CHUIRG IR B % i & L7 TEREZALAS A B 7z,
(FBEZME) 36W SHR (£36W WKY LI L ¢, fRERLOHEER /AELICE
WTHEEIASNZ D o720 54 W SHR 1Z54W WKY & H#g LT, FHEEE KO
HFE /RO, BEAKL AVIZBWTIMEEOREN SN2 77,
72W SHR (&, 72W WKY &R L ¢, HEEEOR TR OHBEER / AELOBN
MAHNTz, & HIZ. SHR AFH TIRIMEEE O ILE RLAFHE O R LBl ik S 05 m H
720 &TOBEKEO SHR FEHIZ BT, MDA a2 FElE WKY 7 v b &L, &l
ZRL72,

[#£3E] Wi ARG T 2/ LRI BRI 2 £ 5. L L. IR 0
ML L D HEATT AT T, BREEZTIERI L, iREMHIC ORI D Z L AVRIE
SNz,
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(B8] Ao IEIHE LR D FERBEE ISR . HERINEE K OFRIRIE & o 728 4 2o etk
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F 720 JEBEZ R O—H % EIREIC T KCLIC X AIUEE 2 V7 L) v (NA) B
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[#52R] SHR (I WKY 7 v b &ML T, REICHT 2RI BRER OB, JEEIFT
SRR EAR T, I K O R S Ak O MDA 2SEfECTHh - 720 & H 12,
SHR Tl REMIRTZHR FRE % vl & U7z ffadiiEns s &7z —7F . KCL DY NA iR
2B DRI BRAE R IGE 12 BV T, SHR KON WKY BEBIZARTHA008 B 2 2213 A
SN holze —H 75574 VKGR B W TIE, HEREICIEMRT R EE L
DT BB E ORI, BEAET AR O MDA O T AR b7z, & 512,
555 7 4 VEGAZ L0 BRGSO TEREZ A LOMIGIRY AR iz —Ti. ¥4
T 7 4 MEGAZ X A SHR SEIME I ZE B R FEIIA LN Do 72,

[#E58] ¥ &7 7 4 WAXHIN BRI 2 O BN M OVRi RS OFRIL A b L & % 3] 5
% Z L C, SHR i BSETER % H 3 2 W et Rig S 7z,
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AT CTHDLadB22RB L Pa7 BN T %2 L5 TTHIT L 720
[HE] 7L % VT (0.8g/kg, ip) 12T Wistar SHEMET v - OBEBEABEBEA 2
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KF%IMEW&QEPiKH@LE%ﬁ“Lt~ﬁ MVP (I3 E %2 52 0> 72,
PI2& % ICIEERIZ MEC F 721 MLA OMZENAILEIZ & ) FRICEfl sz, —
7? DHBE ORMZEMNAILE L EP 12X 5 ICI IERICAERFEELY 5.2 oo 72,
[#E554] MRS S 72 EP 13iKMa 7 B nAChR %/ L CHER ST 2 35 5 & & ¢
R &7,
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[B®] F&xidohFc. —ERLEE%R (NO) 53 SIN-1 0T v MRENE G- 2R %
FHTHIEEFWESNIZ L0 AFETIZ, WA NO ICX 2HRFRAN AL % S
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[HE] 7L VLT (0.8g/kg, ip) 12T, Wistar AHEME S v~ DEEBEAEEBEAEHIZ
(CMG) HD# 7 — T Vi Afa, BHEFICNENEGHO/NMLEEHIT 2. D1k,
vehicle F 7213 TReEEW % I ZENRIALE L 72 © Carboxy-PTIO (PTIO, NO {H#:3E, 750 ug
/rat). MK-801 (NMDA #! Glu & HE B3, 10 or 30 nmol/rat). DNQX (AMPA
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[#ER] WMENFS SIN-11E ICI 0 2 FFE L 72—, MVP ICI3EELY 52 5o
720 SIN-112 & % ICI #41d PTIO F 721& MK-801 DX PIRTALE (2 & 1) A 1230
&N/, —7F. DNQX OB NRITLE L SIN-112 & 5 ICL I EE B E 52 %
Holz. 72 PTIO. MK-8014 %\ i3 DNQX HARD K EN# 513 ICT I2H E e 8
L2 bz,

[#E:4] PEAHES- S 7z SIN-113 NO BEEZ 4 L TR 2 5% L. TOFBEMICIE
A7 { &b NMDA M Glu ZBE 059 5 2 EAVRIES L7z,
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(B8] EMEALI 7 0270 7IEEEED M1 & Hisimtko M2BENZ 4 &, 7 & b
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ZHI9E LTW5,

[HiE] #rEfF C57BL/6< 7 A2 HWTT A b O A hB LI 7 as ) 7O
AN A 2 N AVHLEE - BEEE L 7o, MERFEEMERIEIL ML 3 7 1 ) TIdER ML
30-60 uM ZnCl, = 2BFHEFZE L. #D. 0.1-10ng/mL lipopolysaccharide (LPS) %
22FFHIMLIES 2 2 & TRHEL 72 LPS H#BHEOFELEXMINL, 274> a»y F
ATA4TL(CM) ELTTA Mot A MIEL, 24EHZOT A a4 o &EE
MEEET T v 7 AR HOTHRE L7z. 72, 5T RF BT 2720, BLE RS
FL— MEFIIEEBREREEGFET T 7027 712 ZnCLATALE 7 & N2 LPS
WLiE % fG L. RO 21T-720 S50, CMBBHEDOT A MO A 45 mRNA
A L. EERICES LT\ 5 P2XT B0 5HZL% ) 7V ¥ 4 4 PCR 12
DA L7z,

[#ER] LPSLEHZDO CM 27 A bat A MIFEFELE A, 0.1-1ng/mL LPS L
%O CMIET A a4+ OREVERZIEERAAIEIN S 7205, &k (10ng/mL)
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(B8] BEGREREEPIRINTB Y . ZORERED LA ZEAMENEIC E ORI
FTAHPRBE SN TR, L2 Lad s, IMOLGIESFRE & BRFEDOIFFEIL R L <
BY . SEERIIGIEIEN, ZZRBAREIEMEN TH L 2 EBMENTWS, L7z
B0 Ty MO IERFRE & SRR EPERIZEOBIRMEDREHIZ, 7— 5 — 2 1 FEED
B DHACEETH 5,

(B8] 22 CTARBIZETIE. B35 M) & THesgtk ] %351 mdh e
170727 v MR L. BROLEGIEIRETHE SNTWwb 7V y I VIRZHEEY 7
5 A4 THEBEIZOWTEER T v bOELZEOBE 175 720

[H#£E] SD 7 v b2 HWTHBER SRR Y — 247+ —% > 7 (IEBW) 35 % 3471
o720 WO LETOWAERRIAT0LUT O v b 2w (S AL : frggit) & &%
L. BOLETOMERMD 1210 ETH 5D T v b & EIAR (LA i) & L.
I[EBW B, 7 v Mo v F A7) — ViR 5m 2 V72 2BHE R IRREIC L D |
IS U2 T v hOSFBEEN 2 W L7z FHEDZIE Lotk MEETER L
7 v M E AW T, RT-qPCR I LD, 7V I VB D mRNA O%3lE
T MFEIICIEAT L. MG EE AT L2, o0 £ THLNIEHN A
mGluR3, GluR7, NR1Y% 7% 4 TR AL VT Y Ay y7ay 71 » T &
o720

[#ER] —HGFPREEORKRLY, STy MILTMS v iy v Fh 7% L IE
BEEDE Do T2 WIZRT-qPCR OFER LD, SHIZ v bOLMKTIX GluR6 & KA1 D
mRNA OFHENILEWIZ R TEHEEIIE P72 £ LT LT v b TIdARIZBWY
T NR1® mRNA ZEH &M & D AEICE < GluR7 &£ mGluR3® mRNA DO FE3&
PWEME VEBI Ko7 VIR Y70y T4 Y7L, LEEBICHBIT5
NR1 % /87 B OSHEIIAMII BN THEE ISR, > 72,

[ZR] WA ML A LCHEEEERT T v boSF N, iEERTI Y bo
FHENLDDEN TN I EDBIE SN, 21U GluRs DB L )b, FEIZHERHIC
BIFANRIFEHONG VAL 5D THLHEEZBNL, TSR
AT - PR B ETh o L b EELF -5 T L RN D 5.
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[BE] ChFEFTOMREIZBWT, TV 7 aF (ASH) =% 23 A b L AWM B BB IE
PIRWER R B 28 Fo BT A HALEH N BB R A ET5 2 L 25 H
L7260 F72 ASH =X ADHIALER 2 R" T & & b ICHEE T BDNF % 4 & 128N
SEB T EDITRENTZ, T2, FAETEPALEOEREW L LTI NY I VERZHARDNE
HENTHY BDNF & OB# L RIZE STV 5,

[BEBY] 22 TARBIZETIE. ASH ZXF AR ZOERBTTHhAH 7 auy ik (CHA).
L7t A FE(SYG) 12 & 2HALNEM (FTENIE NS B EEM#ES)) & BDNF &
CTWE I VBRZFRD Y 27X 7 BB B OWTIRET L 72,

[Ai&] SD 7 v M2 ASH =% A& A4 (CHA, SYG, CHA & SYG D&M (Mix))
% 7THBEZROEN S 7%, RMEEAE—L4Y 4+ —F 7 (IEBW) 7 A % 347
TV IEBW EToOTE) ) OB MG SE) (LF/HF, LFnu [ 28 ARG B O F7 1 1.
HFnu [FEISQEARIHEIOTRIE]) Z5FMi L 720 IEBW 7 A bk, BF L7725 v Mi
% M\, BDNF, mGluR3, NR1, NR2B % 7% 1 7HRAPUAEZ N T Y T A Y &~
Ty T4 TN AT o7,

[#52] CHA X Mix B34 — 7> 7 — AWM A G ZICEE L2, $7-. SYG#
I ONZ Mix B LF/HF O _EF K O HFnu DT 2 A ZHH L7220 & 512 Mix Bl
LFnu @ LA FEIHH Lze 7T AY 70y 514 ¥ ZEITICE ) SYG BRI ONC
Mix #CTNRIH 7 12= v FOFHAEEIHEML. & 512 Mix B TIE NR2B 7>
Zy MEWCRBEI 7V & 3 U ERZEARD 1D TH B mGluR3 DIHAEZIZHEI L T
Wz,

[#2] ASH =¥ 212 X 2HALMEMICIE SYG & CHA AT L TWwab 2 &
ARIE S N7z ASH TX AEHKSOH T CHA & SYG O#AE DL BDNF &
TG I VEEZEAR EM BB L THIAZERIZS S L T A ITRBIEAYRIZ S 7z,
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Pituitary Adenylate Cyclase-Activating Polypeptide Neurons
in the Ventromedial Hypothalamus Increased Appetite
Through the Change of Neuropeptides Expression in the
Arcuate Nucleus of Mice

(OThanh Trung Nguyenm), Yuki Kambe", Takashi Kurihara'’, Tomoya Nakamachi?
Norihito Shintani® , Hitoshi Hashimoto®*®'®, Atsuro Miyata'’
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2) Laboratory of Regulatory Biology, Graduate School of Science and Engineering, University of Toyama,

3) Laboratory of Molecular Neuropharmacology, Graduate School of Pharmaceutical Sciences, Osaka
University,

4) United Graduate School of Child Development, Osaka University, Kanazawa University and
Hamamatsu University School of Medicine,
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Pituitary adenylate cyclase-activating polypeptide (PACAP) is abundantly ex-
pressed in the hypothalamus among the central nervous system and contributes to
the hypothalamic functions including appetite regulation. Although it is suggested that
food intake is decreased in PACAP (-/-) mice, the detailed mechanism is still under
discussion. To address this issue, we attempted to manipulate PACAP signaling, and
investigated food consumption and peptide expression which are known to be involved
in the appetite regulation in the hypothalamus. The food consumption of the (-/-) mice
at 8 h refeeding after 2 days fasting was significantly lower than that of the PACAP
(+/+) mice. The nocturnal and the daily food intake of (-/-) mice was significantly lower
than those of (+/+) mice, but the diurnal food intake was unchanged. mRNA expression
level of agouti-related peptide (AgRP) was decreased, but that of proopiomelanocortin
(POMC) was increased in the hypothalamus of (-/-) mice at 4 h refeeding. Furthermore,
intracerebroventricular administration of PACAP antagonist, PACAP6-38, decreased
food intake and body weight in (+/+) mice 1, 2, 4 h after refeeding, and decreased the
expression level of AgRP at 4 h refeeding. Among the subregions of hypothalamus, the
PACAP mRNA expression of the ventromedial hypothalamus (VMH) was significantly
increased by fasting rather than that of the paraventricular hypothalamus (PVH). The
selective overexpression of PACAP by the infection of adeno-associated virus (AAV)
in the VMH region resulted in an increment of the food intake in the nocturnal period
and at 8 h refeeding, and increased the AgRP expression in the hypothalamus in the
nocturnal period. We also demonstrated that effect of the activation of PACAPergic
neurons by designer receptors exclusively activated by designer drugs (DREADDs) in
the VMH significantly increased food intake as compared with control mice in the diur-
nal period. Moreover, clozapine N-oxide (CNO)-mediated inhibition of PACAP neurons
in the VMH regions significantly reduced food intake at 2 h compared with control
mice after fasting. Taken together, the present results suggest that the appetite is
enhanced by the increment of PACAP expression in the VMH via modulation of AgRP
expression.
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RHC L DEIFENTEIFERICHITD
PACAP ERImERDES

OO #FEY?, T 2/ Y. Nguyen Thanh Trung'. #iF M&HEY, 24 Jeke?,
mRE —Y . SRR 22U B mEgY
1) BREARE EEFHEMER EFEREEFDE
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(B8] TERAET7 T VEEY 7 7 — BHEWEILR ) T F F(PACAP : pituitary
adenylate cyclase-activating polypeptide) (&, HFHEZMIZHAM L. WEEEICES§
L2 EHHOENTW D, EKRL D7 )V— 713, PACAP-PACAP H#511% (PACL) %
BARY 7 F VIR SEIE - BHALICHR BG4 2 £ 2 A L, In silico A7 1) —= >
712 & B PACL ZHEHEE OER), M RH., STV~ 7 A2 HW726%)
ORI % Wbt L TV 5. o4 i3, v 7 AR T EEFRE~O PACAP sl
B L) ANERATEIDE R SN D Z L2 /M L7z, 2 2 TERMIIER & ORI E»
BTHETENC BT 5 PACAP THHIZERDEEME X FHI§ 5 720, EHF R %
(L4/5 spinal nerve ligation : SNL) &g E TN~ 7 A % HOC - EETEIFENT. BXL O
Pl PACL ZAAFEHIEEORIR 2 MeaT L 72,

(5] #EBRICIE ddY ¥ 7 A, PACAPBIZFRIE (-/-) v A, BLUZ DT
(+/+) =7 A (T HEYE) 2 EH L7z ZMBIEFTEIEEME vonFrey 7 4 7 A »
b % FV~7250% AR ERIE TITV BB EATEIRHMIIE A — T 7 =V R B
S OREERRR L 72,

[(#R] SNLALEL, ddY ¥ 7 A, BLUPACAP (+/+) v 7 AHis b7 £ b2
~ 3BWMEFEHTE T 5 ANLHRITE). B L) OMATEI 2 5% T 505, PACAP(-/-) X7 A
2BV TIEZOFBULEBHITREE L T\ oo 72, —O#HH PACL A AP,
FF1Z SNL FFFEANZRATENFERE 2 #IH L 726

[ZR] I TORITIIZEB L U4 OWFFEREREN S, — KA ARE - Bz A8
175 PACAP-PAC1 ZHM Y 7 F WRERITIEHOBIEALICBE G5 5 2 LAVRIR S 1
TWbo AR RD S PACAP I RIS EMELIRE I D AN - ) DFRITE)
DFFEIZHBIG-T 5 Z LEAVRIE S, D7 & S RERITEIFIEIC 1L PACL A HD
BG-D8bNTz0 ANERATEIFRE IS, FHE — Biest — RPMREE B R — Bisi — 07
SR — HUR T2 B O EZEE DS RIE ST 525, PACAP [EHIRERDE
DEHIHET B0, SR EDFEBBRE 2R TH S TFETH S,
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b.17 B R e s
FOUVFF—t Pyk2 DSEH LS

Ot M =0 M A, &3 &, B HZBh. T —4
WA oy
BERAFASIREL IR (L

Pyk2 (proline-rich tyrosine kinase2) I AIF 0L > X+ —ETH Y, ik
MR TIE Y F T ARSI G- 5 2 LG SN T D0 FElL, ~ 7 AHUR FEBHIR
DOEFMFRING (GT1-7H2) 2 FvC, I F ho ¥ UitV E » (GnRH) 44K
HlE %12, Pyk2 402, 579, 5807 H o 1 o v #3 (Y402, Y579, Y580) A3V
AL s N CEMbEN s 22 R L7z ZOFEMALIZIE Fyn & protein kinase D1
PG TLZELRMLTVS, 4. Pyk2OZEEMEEER L, Zho0) YERED
TR OWTHET L7z £ 512, FAK family kinase-interacting protein of 200
kDa (FIP200) %% Pyk2 OiHHALIZBI5-3 A T REME & Rt L 720

Flag @l & # @ Pyk2 (Y402F). Pyk2(Y579/580F). Pyk2 (KD : Y579/580F) %
R L 720 GT1-7HM@I P AER Pyk2 2 #FI %I S5 & GnRH IFFTE T TH Y402
& Y5795 Vb Tz, Y402 & Y5790 ) Y EE(LIZ. N ZF . Pyk2 & Fyn @
FHEH]ToR IRl S 7z, S 51, FBIELIEFERRIC L ). Pyk2 & Fyn & O# &
HE7ze RIZ, Pyk2 (Y402F) % BFI5EBL S 4, $ Flag ik & A 723000 1 e 52
Bpatrorze TORE, BERE | Y4023 Y ERL S N72FENED Pyk2 & OFEAD
b, PyR2DIGRIEZTEH T 5 2 L AURIE S N7z, KIZ, Pyk2 (KD : Y579/
580F ) D ADMFIFEILTIE Y402 & Y579/580 DY) » FRALIZFED SN 2o 72DIZxt L,
Pyk2 (Y402F) & @B T, S50 YR RD SNize €512, Pyk2 &
FIP200 08 5B % Ot Flag Puihiz £ 2 Wb FEFEERIZ & b . Pyk2 & FIP200 &
DFEEHFRD HNTze ZOFEAIE. GnRH LEIZ & o THIfl S 7z, DLLofER2 5,
Pyk2 & FIP200 13454 L C3H Y. GnRH WLEIZ X - T Pyk27s FIP200 2 SN T %=
RER L, Y4022 B YL T 5. 2 LT, V) AL Y40212 Fyn 23454 L.
Fyn 2L 0 Y579/580 %) YERfbLE L5 L& 2 bz,
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BOShULilSRIRIEY 0T 7—ID
SAEMEM 72 HIH S 2

OFA Bfr. HE F8, Wi i, fE -8
BARAZ EPE KB

(B8] M. MY BRSO DA R (RS - 53E) % % L CHlla oMb, 345,
AR E A PET 5o ZOMWHEIC L) MBS RO S 26 U TR A CRRRETZ RN B
542 M IIBIIRLIRZ OMEIT & & OB Z L L, 2 OBIIREE LI s
ARV FOFIE) A7 WF-EHBERT, Tabb, 8O LANMERRERE S DO FE
DD L RRIET S, Lo L, MAEHEROM S ISR 2 MIasReZ LIz 5 20T
e\, HERRL~ 707 7 — DIGSHEMETAIZEZE L. 5 bRe8hil 2 /i L CEIRIE L
BOH AT ) BELMILTH 5o AWFETIE, BIIRELRZE O L AR J |
TEAIRT 57012, B2 OMBINERE T O~ a7 7 — T ORIENL
T L 720

[BiE] AWM EEE L7 e — 275 VvafIH L. OSSR BEf%
FEAHOCTHEL, ERME L FA%ETHH & E2MR L. & bEERM A Sk
THP-1Mifg% 7V ECTEEL, M1~ 2707 7 — I bFHEiligx mz7-%. M1£7-
EM2~ 27077 =I5k~ ——O%FEMEx 7u—H A4 M X M) —ETRTL, A b
H A 2 KOG RF O mRNA 53 % &1 PCR #ECillE L7z,

[(#R - ZR] M1~y a7 7 — VR Nz 728, 7V () EoiEL
7z THP-1HMfa Cld, ¥y v — L (BRE) L CHELBEG LT, Ml~vs 0
T7—Y<—H—CD64%Hl, M1l~27 07 7 =BT A M4 v, iBERHF
DOFEBHPIH S, MR EMBERER T & M2~ 2707 7 — I~ b a3 5
PPAR y OFEATTHEL Tz INHDZ & HEIEE 1 TlE M1 EAIH S 4,
M2 EDSTLE SN B 2 E TR ENT 20

[#E5R] EF OS2 WIS TIE~ 7 0 7 7 — D3PI 2 #5245 ML L 720
ETIE~ a7 7 =V OSHEWLATUE L. BRI LRI & IR 5 % AT REIE AR
X7z,
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S v NOBEEHBKUFHERICBIFS
N A MlEDFE

O i, Btk O8 FIR F8, RA JA7, A 250
BIRAT EPE RIBSHE

~ A MR R OB S BIERAROTE TR RAT L. Mk BV T~
A MBS A L ST 5 (Fig)o LA LA, ERSAEMIERICBIT 5~
A Mg B & O~ R NIRRT D 53 70 6 N Z DFAERFIIRH S LT v, K
WFgecld, RS v M A SIEE9.5, 115, 13,5, 155, 185 HOMRIE, B X O AR,
3. AHOFAERZESR L, &R F 21325 mRNA ZFE# L, Mo~ A M
MR HE ST &, BAEHOIMEH £~ —H —d VEGF (Vascular endothelial growth
factor). SOIESRGEREY A v H A D TNFaxBIR L, FNFho 7514 <v—% Hw
TRT-PCR %179 2 1240, ~ A MllfaoZERN B X R Z BET L 72,

ZORER. ckit TR OFED SN2 W IGEET9.5 H A HikfE L THBL L Tz,
rMCP-1 3585 11.5 H OFRE2ET— B ZE L 720 b FFEM A & FrA Wz 207 T
FEBABEIM L. tMC-CPA (#5 15.5 H LIBE ORI - #rE R TRBDSFRO bz, C
D LiE, v A MR IEAI & G 72588 OB 2 & B E O R TRGELE LT
FHETDHIEERL TS, FAERYTIZ rMCP-1- rMC-CPA & & FEEZ X 0 b
B2 & R COZBED R <. ~ A MRIHA VLAl $ 2 4R & OfFk
DBREAT S HO%E - TV D 2 QMR SR,

JaA, A B o~ 2 MO JRTEZEBIR € ORRRIIAH 2 3% VA3, Z O
2B 5~ A MIlROZEA R ETROERORIEICHG T 5 2 e PHEIN5G, IE
WIREET O~ A MANLOFEERER] - 5346 % AT L 72K R1L. S H%0E T VEN % i
L7 &~ A MR OB % AT DB EATT R b DL R b,

MC Differentiation/ Maturation

Hematopoietic Peripheral Tissues
Tissues

CD34* Cells
MC Differentiation/ Maturation

IL-3R?

IL-4R? ) :
Differentiated Mature MCs
Multi-CFU MCs (MCT, MCTcC)

—> SCF I: IL-3, -4, -9, -10, etc. «— {

Fibroblasts, Stromal NGF, etc., ? T Cells, etc.
& Endothelial Cells, etc. ’

Fig
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E MEEEREREBST —IN—RZHALE
BEREDISAIIT

OPary A #I HERER. S50 #hik. I KRB, &I B3

=—EXZF EFE HaER

BRI LRI IR B A S L LTS ND T eSS, ITETIR, 1BE
FOBWERBEHRZAH L T, IBEEOH -0 EETH 5 2 EANEH SNTW 5D,
KEFZE Tl 7 A A ERERGESAHL Twb e MEEEREEHET— 5 -2
(US FDA Adverse Event Reporting System ; FAERS) #fJH L T, {&EED Y I 2
1) v 7 ERBIze 20184 IZEER S N7 FAERS 7°— % 12 BT 5 & TOHRBEEDHEIS
FEBDIERD S BIEFEOEE ANy MVEER L, BEIERY 5 A51) v 72 HWTh
PEHE 2 BATEIHD 7 ) — TN L 7zo i ORIERTERO A L CFkD 7 5 2 ¥
) 2T ERFW, BB TN =TI LTz INSD20D 7 5 AF ) V72, 45
v MOWBERESIGEL T, 2095, HEOY Y MIBWGHERREIER SR
e BEHEENEIN Tz, INHORRIZ. © MEERRARRE T — 5 X— %]
W L7ZEBERD 7 5 A5 ) 75, {BEEE OB 722800 E B L, BAFEOEEED
BISIERICHE A TFETH LR 2 RIE L T\ 5,
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B>y MCBIF DD EMEIDERS

Ol s#Ewk ", =W w—mY, Mk B2, k& ERY, SR ERT2 B 4,
W sV, A~ S s
1) BEUKY S8 SRR RS - SRS
2) REUAS: S8 MAPRESHIE FEBRARES S

(&= - BRY) OEMENE, ROEEICA S NAHEIREAEIRTDH 1) . HZER OARS
DYV AT LTk LEMEIDOFEE & i RES 5 2 EDH SN TV B, Gl 2T
FERHOPE o TRV, RIFFETIE,. MBI X 2 OEBIOSSE X 71 = X L FFAT,
BEERR B E LT EMARTELMET VT v b & HWHE 21T 72,
[AiE] 8B Sprague-Dawley 7 v M HWT, BRITE +30% 7V 27— A&
i (HFFr) % 5z 7264tk & . @5 + K (NCD) %5 2 7ok BRI 7500, 1208
M HHICER S 72, 128 &AL, OEMEREREHRER. L IMATE)REFT (.
FEMRE LB AR B £ OV BT 21T - 725
[#ER] HFFr BRI, AERAREMSINZ R LWL . SREFREOREL R
L7 FERO G 3 L2 A L oo EALS A Cld, B4 8E (BUNL CRE). FFH#E (AST.
ALT) OEALIZFED 5T, I BV TORTIEN., Ba L A7 a— Lo
BTz EBEGHEN— Y Y 72X 5 0 MBIREFEHERTIE, o IREE, JEIGEE & I
LT, BRI B W TOREBERERZHERE L7z (OIMATEIRERFM O R, e =R
Wi, EEIRRAIE ., (ORI BV COAM A EAEM 2 7R L, FEMBE L
BWEMATTIX, FS. EF B XU E/A ICAEEIIRO SN h o 72 (DIHEEFT T
(. KHERB & LT 2 & SRR OFRIE T 5 LFE/HF (& HFFr 8712 £ 1 i
AE AR L7z,
[Z=] D EoEESS . HFFr 812 & 2. 0EMEIOFEFED AL LEOIHES
L OVEIRAED LR S ARRIE R O TTHE Tl 2 < IEHkR T Ic L b ThHrHr &
AREBENTz. St EHHSREFOFE B L OVLEMEIOFSERT R % D 2,
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FRmAEEEL / 0571 Y P ICK DS MEESERIED
AL BREY—T Y b M FY—H—&EULTDIHA

O%g b Nz
HIERF REHREARIAZERR BREANZ

(B5] MEHARVENG & M E (PAH) (ZAHBUNIE O O F APEREREIE - /MU (il
VET) V7)) B IIREICH OBIEMRATH ) . ZOREMEFEEORBIEE TH
%o%V/Tﬂf4VP@&Ui\HM?PN%ES%EU%%@%&@~%WT@
A M ENDIMFERATH 5o BAET TIZ SeP 25 PAH OFFREIZ BV TR 5%E
RETH ) . ZOHEEY =7y b LTOWREEDL WS A TIE v,
(HEEHER] fBE & R BY IR A e & PAH HH R il 8 AR - v /il i (PAH-
PASMCs) |25 2 S8R RE I TIREHE & N1 F 1~ 7 4 < T 1 7 A% 7% 5EfF
Wra24Tv>, PAH-PASMCs I281F % SeP #InTHHOFE L\ LA (SeP > 325, P <
0.01) #5R L7, BEHMEET HC/-HEHCE D, PAHWEOHED—D LE X
5N KM BIIR B S SeP &P ZEIH 2 580 5 L [AEEIZ, PAH-PASMCs 1281 %
SeP & ITHEZ FR0, S 52 SeP iEERIEOME R, #%H (n=21) 12t L
TS M fE S (n=192) 2B\ Tl SeP igfED FA- 2388 (7.3f4%,. P <0.01),
I SeP EESEMAGTHE FIT 2 2 L 2R L7z, GH5MOMMREFEN SeP #{x
FEEE) & 72T I L0 . Bl P B 2 351F % SeP ZeB 430 & I 2 A
ICEETHL I EER LI, 720 PASMCs 12303 % b M5 SeP #lli#. siRNA (2
L£2SeP /v ¥R T T A3 FEAIZL D SeP #FIFEHIZ X - T, SeP #° PAH-
PASMCs Offifigiia # s 2 2 L 2R L. ZOWF L LT PAH-PASMCs 1285
ShaAaYFYTIANME-RBESE MREAZLVY FF ol 2D
NADPH % ¥ ¥ — VHROBALA b L ATLHED G SR SN b T L 27R Lz wiRIZ,
BEAFSE 3,336 T 5 R ALEM T A 7T ) — 1T HNA AN—=Ty NAZ ) == 7
(2 &5 T SeP #IULAEWY > FF) VAR L, ¥ ¥ ¥ 25 PAH-PASMCs O
SHAIHI L. S ORGEIUE € 7OVEM 6 LI R, A ORRescE . st
HRedEsh 2434 2 & /R L7z (Circulation 2018, 2019).
[#E5&] SeP IZHGEY IR M ML g sl 2 12 9 PAH O BIRKEH TH H . BIFES —
7o hELTHZETHA L EHIZ, 11 SeP i 1d PAH O3l & FHEFMICBI 5
BRBHHENA ==L 0155,
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REERAFEMSIEFRIICHIF DMEFERH NCX1ZT LT
Ca** VI F ILEEDRES

OHgE e, ki WY, #% "2, 5% MY, 85K gy
D ERAY EFE 5
2) BESIEAL: FFH 5Ty

Jifies MU IREIIRE O B &0 2ls| &k G AAEr T SR I T TVFRARLE
BECTH D, . Ca™ HIBEFIC X 2 MEDIRT-HE AL 0 WIS <0 1 A= 7S w25 1f £
FAEICRE G5 2 EAVRIRE N T WA DS, FOFMI: Ca™ ¥ 7 F WVEFII AR TH 5 .
Fx3. CORTHF LIRS 2 BT, REREFHFEINE T2 B 1) 2 M TS5
NCX1 (17 Na*/Ca® 5c#ufk) OB BN O WTHET L7z, FFAEREI< 2 (WT) % 438
EMEFAES 5 & BEIREEAIICBI 5 HIF-1a B L O NCX1 OFEBEMmE & 312,
HEPGEHE (RVSP) @ _EA-3 X O # LAY 8E: & v fze M il iR
NCX1 &5~ v 2 DEMFEFAE Tk, RVSP O 13 X Ol Lo Ba 7 fe ik
e &, KERRB M MEE OBEEA A SNz — . M AR NCX1 KIE
<Y AH L ONCX HERZHKS- L 72 WT Tld. RVSP @ 53 X O mtEibss
BEIHH SNz T2, EREWS L2, b NBIIRMNG S MR O B £ 7L
7 vt ORI Z RN L7z & A, FRBUY 2 3T A I R 3 IR 23012 NCX1 A%
LTz Tz, BRI L MlsiREEHME Tz > M2y v -1
D Ca?t BIEDSEEICHR L THY . ZORKSUGE NCX1 BHESRC X ) #Hl S hrz,
NS ORI, MEFER NCX1 % /v L 72 EIRHE LD Ca® ¥ 7 F V7S
EEER A RS IUE OFIEICB S35 2 L 2RIEL T b,
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HHISHFEN TRPM7DN ZEEASFEIRY D A%

EREAT

O#% MY, WE Fw", #% B3V, 5k ke
1) A EoE iy
2) BEIEAS B T

RTAT T AA T (M) \E, KRR ) VBB LEER OTEMERET B L Ol
DA F VR RIEICE S 5 2 e NTBY . ARICE > TEELRLETETDH
Do HAKA Mg™ IREEIX. B4 7 Mg™ Bkl L > TR S el ), Mg® #ipifk
DOFEREDGRE I OISR R, MR CORERRT ICb B L £ 2 5N Tw b, Fix
(. MAERSE S N7 B AR Mg™ SR @ in vivo BEREFIT 2 HEOE LT, Thb s
R & LB m e~y A2 EH LT b, 4l Mg® Bl A + »F % # VT
%% TRPM6/7 % BEH) & L 7= BTG RO W THET 5, $3. Wiy — e L,
TRPM7 ®D A # ¥ %@ ILEE O E1047A/E1052A 2 B4k % TRPM7 K3 F > 34
714 72 B4R (TRPM7DN) & U CHEEE L 720 B2ERI TRPM712x4 % TRPM7DN @
PEREHDHIRY R L. HEK 293 Mg L5 BL% % 272 whole—cell patch clamp {12 & 1) 5
ERAICIHEE L 720 & 512, TRPM7DN &, TRPM7 |2\ A [E 1 % ##> TRPM6 OB
AN 2 REIHIRI R 2 "3 2 & SRR L 720 > C. TRPM7DN (X TRPM6/7
FEREFIHNC A H 72y — IV CThH b L E 2 STz, IRIZ, in vivo FERERINT 7 ElE 3 5
720, BRAE RN TRPM7DN @E5H~ 7 AR FH L 728 2 A, JRF Mg HEilt &
OB X O Mg™ #EE O T A0 Sz, BIREW 12, 2o~ A%,
KEIREARICBWCT T 2 =L 7)) ¥ (PE) SFF M DU ROG OWET B S 7205, &
Mg £ 4 EFFBRIC X 0 2o MG EFIL S N ize —T5, ME R R
TRPM7DN E5BI~ o A& FH L 7= & 2 A, bR Mg® HEIEE B X Ol h Mg?' e pE
I L % h o 72A, PE BRME DI OBIGAPBIR SNz 2 b ORI, &
FRANE B X O FH AT 12 B8\ C TRPM6/7 134 BRI B Mg® ik T b 2
ERIRIEL TV Do ABFFEOMME R TRPM6/7 BERERIHIE 7V~ 7 1%, Mg* 1t
D CUDIMETRERF O in vivo FITICE R IRy —VvEEZ B b,
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The Association of Peroxiredoxin 4 with the Initiation and
Progression of Hepatocellular Carcinoma

1

O v, ik Yo, WA Sh RBR I8, K4 Wle—. R 2. i Hse
DREVAS EPH MARELHE

Peroxiredoxin 4 (PRDX4) is recently identified as a unique and secreted anti-oxi-
dative protein. In our serial studies, we have investigated the critical in vivo role of
PRDX4 in the prevention of metabolic syndrome, and especially found that, in non-
alcoholic fatty liver disease (NAFLD), PRDX4 can reduce the levels of hepatic and
circulatory reactive oxygen species (ROS), resulting in protection against the progres-
sion of NAFLD.In this context, we hypothesized that PRDX4 can similarly protect
against the progression of hepatocellular carcinoma (HCC). Our aim is to investigate
the role of PRDX4 in the progression of HCC. In this study, through DEN-induced
hepatocarcinogenesis in PRDX4 genovariation mice, immunohistochemistry (IHC)
staining of PRDX4 in human HCC tissues, and PRDX4 small interfering RNAs (siR-
NAs) transfection to human HCC cell lines, we investigated the role of PRDX4 in the
initiation and progression of HCC. The HCC incidence was higher in PRDX4-/y mice
than in WT or hPRDX4+/+ mice. Intrahepatic and circulating oxidative stress and
inflammatory cell infiltration in the liver were obviously decreased in hPRDX4+/+
mice, compared to WT mice. In our cohort study, human HCC specimens with low
expression of PRDX4 had higher ROS levels and a highly malignant phenotype,
which was associated with a reduced overall survival, compared to those with high
PRDX4 expression. However, in human HCC cell lines, PRDX4 knockdown led to a
rapidly increased intracellular ROS level and suppressed cell proliferation, inducing
cell death. Our present data indicate that PRDX4 can restrain DEN-induced hepato-
carcinogenesis in mice by reducing intrahepatic and circulating oxidative stress, as
well as the inflammation response in the liver. However, due to the contradictory
property of ROS, PRDX4 plays a dual role in the progression of HCC, promoting the
survival of cancer cells but inhibiting the rapid growth and invasion of tumor.
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D ABEICHITF D choline transporter-like protein 1 (CTL1) 7=
BN E USRI LS OnERE R

OW3F e 7, v F—mpY, Wk AV, SEH Y. B AT, BRE 2,
ik %, AR EAYY
1) SRERAS EFRAHRR
2) RRERAS ESRATRA 9T PHESSIRE

a9 ETOMIBIZE > TEELRKREZRIZINAFT T 775 —D—DThH b,
3) AFHIREPICHLY A F otk BRI E > T E R \ﬁc’\}:ﬁpﬁﬂ‘éﬂ B4 7 AP
BRREICEI G35 2 LB T WD, HE-Ty 3 Y 2RI 57201 IHIBEAIZELD
AOVEED DY M E EE T I T AR—F — % Té%?ﬁ‘ﬁ)é [EIEE S
Wi oM 2 X ). BAETIET ) ¥ -PET IC L ) F#RIC BT 5 3 Y OEE Y #
B LI EDIREE 2 D). MUK D RA RIESICB VT YEL) AARARE ST
Woo DBAMBBIZBUT B 8EE 2 a) o REHTEEEG OMIT 2 BL 3, ke h At
C choline transporter-like protein 1 (CTL1/SLC44A1) 2EFE L T\ 5 Z L 25HEsE
ENTW5D, CTL1 24 L7z YHU) ARSI AAICEbH Y . CTLI 2BET 5 2
ETTRM VALK ML FHET D, CTLIZANL72TY Yk A7 2%, #
TR ISAEGIED Y =y N e ZEDNHL N 572, CTL1 Z[HET 2LEW = 1
TR, IHALEDZ 2{LEM R $ 2 AT E 2 FHALEWIIRE 4 7205 AN
WZBWT, ZOMIBAELRFZIHI L 72 KBFZE T, TWEAZTAME TH 2 MIA
PaCa-2#fila % T, a2V YHLY AAHEIEH B X CHIIEHEDOREFE ORGE 21T -
720 PHALEYIE MIA PaCa-2 4128\ T IREE, BERRARA9 LRI AR A7 % P L
& 5|2 caspase-3/7iEMx EH &7, 3 VLY AR T HET S t#ﬁ]ﬂ'@ﬂ%’l‘%)ﬂi)ﬂiﬂ
DY) VIRE AR S N5 A3, MlaHEEO R A At AT laEO 2 7 1 v T3
)y aGHLTY) VIREAR R MR L Tl 21T ) LT, ZORE, TARM—T

AFBGTFThHAHY T I PPN L THIgEZ FHET 5 L EF 2 bb. FBULEMIE
x74/::10/#5k5ib%ﬁ&?é@%f%éSMHM@%E%LﬂéﬁtO
F70, BLEEMEY T 3 NI 280 L, caspase-3/71%M % EA &7, 2D
EPHALEWIE ) YD ARAEEZ N L TET I FOMIEHNEEY EA 39, 7R
NP ARFELIZEEZONL ALEWE. & M AMBEESIET LYY 2B
WO, BB ORGE W L 72e F 7o, MRS IR & i L CTL1 O3 BE D
EFICEETH o 7285 ALEWOFK G2 L ) CTL1 OISR F MM & FIREE £ cHp
flshzz, LoT, ALEWIECTLLI 2B E LHBIGHRERA N = AL E2HTL) —F
ILEWMTH 5,
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pP-27 M ARIFREEEZEERICEET D
MRS T F )Ly F DT

OMA BATVY, A BIY, R 7Y, B BHY, Ak meY
D ERAY EFE 5
2) BB AFES SRR FRER
3) TEAS: S MARMSRE FEPHT

HAERPISAKA F49) 77 F 1%, MR ESE. BWEE. LONEORM
TR E A E A TR L. BT S BED QOL # % L KT 3857215 Th <,
WARBEDOLEE R I & FER L SELIEDOHRERELMEL > TWb, F ¥
V) TTF E BREARE 2 kS 2 AT (DRG) ISR L. M7l <%
{ DRG MR AN S5 2 LB N TR LD, TOSIERF IR L LTOR
HTH 2, €2 THAE, X)) T 7 F U FRAREREERERET VT v PEERL T,
FDOIIERFIZOWTHRE U720 MEMESD 5 v M2 F49) 75 F » (4mg/kg) % BEHE
$e5- GE21], 4380H) 55 2 & THREEEMERET VAR L2 RE TV
774 =7 (JEHRERS T 2 REEE) 2 HE U5 2 b, HMMEIRE SR
X BRI UG % von Frey 7 A MZ X W EFi L 720 F 72, AR B v | 2 B
T LML 7T NG TR FET 572012, 54-6E#E DRG 28R L. B 7)1
DTOERAEFEHL AV RSN VEMEL NV E T XS T ay MIX DR L7z,
X)) TIFUoxRGEEB L C3EHLUEICBWT, von Frey 7 A M2 & %3k
OB TR & el L CHBIIR T L7z SO3BHLME A 549 75 F L if5shh
FEREEMSE TV EED . BB 7T VGO 2175720 €ORE. KET
V@ DRG IZBWTHIFEN Y 7 v F ERK OV Y EALASEEML TWwb 2 &2 ML
7o MR EMER 21X MAP kinase @ F 22348 (ERK. p38. JNK) D R5-H3HE %
ENTVBEY, RIFZERERIEA F9) 79 F U FREEMLIHIC ERK ORI EIZH
Do TWLIEERIEL TV,
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FROIT HIV e D REMENDEZE L
BEEE NS AR—5—EOHEEEA

Ozt Wiz", &1 PR, SRR REY, #KE WiF>, ahE #®
D) FEAFASR EFTRR K2
2) ETERERIRF C 5— TR BAlED 1)L R BARERE

[%a] EFdA (4'-ethynyl-2-fluoro-2'-deoxyadenosine ) (& HH Ot HIV iGEETH
o MERT T a7 SN, 22— 7 i L mOWILY A VAT RS I 72
*ﬁ HELTHEEN TS, — )., TDF (Tenofovir disoproxil fumarate). TAF
(Tenofovir alafenamide ) {ZBEIZERIRIGH STV 2R T 31 7 CTh 425, TDF I3E
PGB TEREEL R T L6 TS, hOATL, hOAT3 IXEfED 7R
A M N TSBL T AR N5 v AR—F — T, FWOFRME WO BEROHMIRA~D
Y AAFERE & LTI T WA, W L A BRESERFO—D2E LT, ITNLH6D b
Z Y AR=8 =% L CGEMRMEMIZICIO) A 72325, MBAICERTLZ L
WX THEEZFERITIENEZ SN TWED, RIFFETIE. EFdA OB RAIE MY
NOFFBEE N T Y AR =5 =% L CIHMIZIZIY A 12 ATREMEIC OV TGS L 720
(BE] ~ 7 AEARAE sk o S, S AR Hisk cTAL Mg, &8 H%k
CCD #fifg % Fiv> T cell viability assay #17->72c 72 hOAT1H8 X U hOAT3 % %%
FEHL L 72#if (S2-hOAT1, S2-hOAT3) & W T, {LEWB TN T OREIEE
PAH (hOAT1) B X 0¥ Estrone sulfate (hOAT3) HUY sAARIZ G- % s % T~z
[#5R] Cell viability assay TlZ4EEZICIZWTNOIFTL LB A SN h o 72
5. T2Wf#2 Tld EFdA, TDF, TAF 3XTC O3] CTHIUBEGEHI AR & 1z L
LW hoftEYd S2-hOAT1HMNEE & U8 S2-hOAT3 ML Tid S2-mock 12T
ZNENRFENIEE ORCGARIEIMAIR S L7255, ALEWIZ X 2 HE OBUAARIIHNL A &
N o7z
[#£%] EFdA &, TDF, TAF & FAREIEMRAE M O LREEEEL L 2,
L2 L, o2 X 5 & EFdA IZEFIRWIRE TR WILY A VAHEEZ RTZ &
BhhroTBY), FERRTITEREEZEZ 313 EICHREDE < 72 2T RglEidfEwn &
Z 265, EFdA, TDF, TAF OURMEMIZIZN 3 ABEEEIZIE. T 6 OFEH
IZ hOATL, hOAT3 %4 Lfﬁ%W~WDﬁih%ﬂ%ﬁuﬁ<\MMTLh@MB@
MG & E 2 Bz,
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VMRS - ¥OR5 V=)D
B/ T7IVRSVAR—T—HEEICRITITRE

Offil 3 V?
1) BRERAS U/\EUT— 3 VESHE
2) ERERIAY SRFHIE

[ B8] W EE & L Tl) DIRES ARSI T2 R4 L LT3 — 7 BT
BRAEEEZRET LI DD L, WAL DOFEMEIIHEIC L YRR 5715~
60% LIESNT VD [ERTA T4 2 | I2XIUL, ) DREBI LRI
) OHEEIGT A Z LR IN TV LD, BRI GIIIRA R EE2FISEIL, U
CY)OHERTEH%D ) 2OTHAIET 2LENH L. T/30 — % EOBEWS
LR L CIIP) DEOMIPUM/IMEEETH 5 2 O A8 =V EFEIT LN TV D55,
Z DR RERLVEREF IOV TIEHS TRV, 22T H19 DEOEHELTH 5
JNVIERTY Y PGV ARE—F—(NET) BIUOPtO b=y FT UV AR—% —
(SERT) 12 KA TER & B THEE L~V O FEERR & FvTiaT L 720

[BFE] YRy =B VIR T ¥ b T v AR—F — | RITTHEEIZONT,
b ARSI B R 2R s o SK-N-SH g% S a2 5 = v BLOT AV h—
F([3H]) TIN)W L2/ VIE A7) v & 1055 MG & BN ~ORY AH %
YFL=arhu = fHLTELZ, YOAY Y=Lk u b= TR
R — I RIFTHEIZOWTIL, 77 73 B FVoBEHEMETH 5 COS-7
Migicta =2 T Y AR—¥ —%#EH L TEA (Effectene Transfection) L721%. &
DAY —=)eT7A4Y b=7([3H]) TTVL7-tu b= 105 MG S, M
JAR~NOEL) AA Ty v FL—arho ¥ —%HWTClE L7z,

[#R] v ux%/—)ViE SK-N-SHMIfZIZBNT, J VT ERT ) VHY) AR JREE
RAFRIZHHI L 720 0 A% =)L 100mg % 1 I 4% 5 L 72 2 o0 S Ao Hp i 18
(Cmax) 1Z13.8uM (1.2 yg/ml) EHIESNTHBY . ARMABEEICTHEREIZ/ VLY
A7) VY AREIIIT L Z EAVRBENSZ, Tk T NV T VAR — %l
RFEA L7z COS-THIIZ BT, IREEKAFIIC 2 b = HLY sAA 23 L 72,

[ZZ] JlMEE - 2025 V= VIKRERFEIC VZERT) ¥ T v AR
F—REREB L OO b2 N5 U AR— & —HERE R L 72
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HHEMET)LY I RICHIFSD PHD BEEZE modulistat DXIE

OB KAV, Li Lei”. Kl #h2”, wail "
DE)IKS EPH ST
2) MRS KSR REFTRE SRR

Es - BW] =) AuRTF v (EPO) IZEMICUEDFIVE Y Th b, FRIZBWT
TR CREE SN B 70, 1BMEENER Tld EPO EAEAYME T L&A U b, Hypoxia-
inducible factor i& EPO FEAMIALIZ B W T EPO G-I C EE 2 &E 2 H-THY .,
Hypoxia-inducible factor & {&HAL S5 prolyl hydroxylase domain-containing protein
(PHD) PESEA B MGHERE & LTSN T2, AR TIE, PHD HEHRETH 5
modulistat DMEMEENEFR~ ™7 A€ T IR B RhHE 2 BEE L 72,

[FE] 7 7= BO%5 LV BEEELZFLE L 720 % (carboxymethyl cellulose)
& 5\t Modulistat (3mg/kg/day, p.o.) = BAREIIERD B 4 ARG L72,

[#ER] FHRE T W T A G CIRBEE 2Bl (N~ b2 1) » F 285+ 1.0%)
AHE L TE Y. modulistat % 5-HTIIF B RUENIMERTE 72 (44.3 £ 1.4%) . HHERE
TIEEBRE THICBWT, ZLT7F=0 2 )75 ADKT, ZR, MAREEFED -
F KA E OHELT, B CD8 B MR B L OBiKA34: U T 72, Modulistat
WED. 2L TF=0 )T T A BIR, MPIREEHRB L OHBRFAEE I E
SN o 278, BB B X ORI SN, REICEMZEZBEO N
rolz,

[#E#)] EEERET TV CHLT7 TV FEUEBEETY ZETVIZB VT,
modulistat {3 & M % 3% L7z CDSFME T Mgz B L OBk b oidE L Twnwiz2s, &
PERBI LB IR C X e o 72,
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EREDEEREICHIT D OFNSREEDEREILT
(B KUMERITOERIC DV TDRRET)

OFIH #H8Y, B 757, KA A2, Bl B2, fiH &Y. ek B2,
VL Y, Bt EY. B me Y. e WY, =k EEY. N o
FeRLED nge . HIRR REEEY. BEEE KV, HIRR VY. R T, ISR
e X557, Bk —EY. #bk K%Y, Kazi Helal Hossain". Israt Jahan'.

Hd itV BAS BATY. ORI F—EpY. R AAY
1) BIRAZ RFEE SIRFHEE
2) EREpRIEAE

(B2] DFEPTHBE ISR R ) SO RIA & 72 2 WHEDSB D . 2O DS IENOBRE
DHRELT, BHERBICOFGTTLIEPHHLTE TS, L72A> T, EIENER
JE R ORBEIRI Z LIRS 5 2 S IEBAOTFHR T & W) BA» S EETH L L
ZHNbe LALGHE. LENMEOREIRIICE T 27Tz L <. b A5
172 NZS T B AERPVER TIREIRIE A E D L D 1) v ) T & 2 R IC AR L
THEE L 726l 200,

(B8] LETld. BIRE 12 OHisE R 2,000 2% W50, TIEPSHITE O SRER
(CHRAEDS AR BN D T L ARHEDORESTHRE Lo ABIZETIE, [/ UHERE O
B TR OAERC & 238V E MRS X 2380058 5 DB & EET 5 2 & % H
B& L, BEtairo 72,

[AE] BRENORE 12 0o sft 2355 2,065 % (B 0 907 % (67 £ 15.47%)
k1,158 44 (59.46 + 15.71%) )  #lifg & L7zo BEREOLIMENZ 1.5 mL DR 7
BAKTI0MMTEE Lzb & MEYy > 7vek Lice B 7V X DHE T/ 2 DNA %
bR, PCREIZ & o CTRFREHFRE. 5 AEKE CH % P.gingivalis (P.g) BL O
Smutans (Sm) DEREOHEE T o720 72, Pglil oW TIIREOMER (fim2,
fim4, fim1b, fim1, fim3, fim5) % PCR T#T L72o TS OHEOLRE & 5 & OBk
% 2 X 2R A /- B S RNT TR L. 4Fiks & PR1E & OB % Cochran—Armitage 12
EIZTIIT L7z & 512, MIBEOREIC RIE SR & ER O RE S I 5 720277
B L IS IRRE 2 SN & L CEERIT 2 1T o 720

[#£2] P.g. Sm OER & MEH & OMBE% 2 X 2R THEMHT L2 2 A, Pg DRHE
WP THEEIRCAR & o 7o (IREEEBNE  72% vs M 1 66%)0 Sm B LT
P.g OMEINIOWTRIBROINT % L7245, AEZMHBIEREO SNk ol —H.
W Z PERBRN T TR R E B L2 2 A, Pg. Sm & D= b1 E
BREFEDE OV E W) RGO L2, Pg OMERNIOWTIE fiml, fim2, fim4, fimb
DORFHEAMERZILH L TR 2 2 BB ENARRO bz, SEEMITTIE. Wi
DHEIZOWTH MR & OFERMBIEEE S N2A Pg & fiml, fim2, fimd OFRH &
R & ORNIIZSHER T THILE L T b 2 BIEOHBATD Sz,

[#E:8] BREOMHERTIE. Pg ORWIERD 5 WVITERDNG 2 2 ENPRENT &
AURIE S 7z,
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1980 FCHHERDER A [ Kb Dt N/
Vibrio cholerae O1 DIRIFEEICEI T Si&s

Ok #Y, ez mEY, 8T #FY, MF KHBEE?, Nguyen Hai Tuan®
1) B A ZREEZREE R
2) RIGEKFHEEFIRFT
3) N b LEINEEEZAET

[ B89] 1980 4E B NERTT I 4 & Vibrio cholerae O1EMEL El Tor (AJ kk) 28
SrEES L, BT L 5% (CT) OFE L A0 REAILRD bk o7z, 4l
FHE A] ROFTREA A BET L7z,

[#&] llumina HiSeq (2T AJ ¥R 124H 58D/ AHEEFS A JvE L, REHI L
T W R 1998k & 1,763 core genes @ SNP % I\ 72 A f#HT % 17 - 720 AKI switch
(AKI-SW) #:T CT % #F8 L /-2 K % - 184 % 17>, Western blotting {%:%:C CT O
SFE. PUREEZTER L 720 CT EWEEOBEED 726, CHO Ml EZ AL
#G (CCED) B L, FREAIC CT WGt HET 2 BFA (V) Y ERILEEER]) B &
UL -CT $itfh % v C CT AW O #IHIERER % BT T - 720

(#ER] AW ORE, MR L7z AJRRSRROI. 2¥AS1993 4530 75 72 2 DIl
IRHFAREF U7 T A8 —ICABHEDMERENTe AKI-SWEICL D FET L L, A
FR12FkH 5#RIZ BT CT £350-400ng/mé OFEFR TR BiFrhc b S, #7205
T8, VENEAET S ABIOBY 722y PTHRENS CT ThLHEDHR SN,
Btk ba—)u CT EFEEIZ, 520 AJ #k CT #Edhid CHO Hifa% CCEI=50% T
FEF L. & HIRFEM AT ¥R CT A %2 W2ETld, 20% i3 BFA B X U4
~CT HUFIC & ) FREp I S 7z,

[E52] 1980 4E 1 MHBIE PNER T )1 20 & 508 S 7z V. cholerae O14EWEL El Tor AJ
BRI, #7097 CT 2533 2IREMRCTH 2 2 L ATRIE S 172, 1980 4F 21 E, P
L NER T ) || CHERMEAE V. cholerae Ol DYER L CW W REMED D D IEHICET 5,
WA, FRAINC BT 5 V. cholerae D53 BE%R M 7-DT, ZORE G - THET 50
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Environmental DNA (eDNA) analysis of pathogenic
Leptospira and associated organisms in leptospirosis-
endemic Okinawa areas

Ofile TNV, kil s, 4 b 382, I A, A sea?,
b= 2T T
1) BiERAE BlsHR 02 1o b5y —
2) AR B gER}
3)FRAZE EFE REFH
4) ERE RN ST Hoeh

About half of the species of bacterial genus Leptospira, which persist in soil and
aquatic environments, cause the zoonotic disease 'leptospirosis’. Several factors,
including rainfall, the presence of reservoir animals, and other bacteria interact to
influence leptospiral survival, persistence, and pathogenicity in the environment.
However, how these factors modulate the risk of infection is poorly understood.
Here we developed an approach using environmental DNA (eDNA) metabarcoding
for detecting the bacteriome, vertebrate animals, and pathogenic Leptospira in river
water samples. We combined 4 sets of primers to generate PCR products of multiple
amplicons for high-throughput sequencing. Using our method to analyze the eDNA
of leptospirosis-endemic areas in northern Okinawa, Japan, we detected operating
taxonomic units corresponding to pathogenic Leptospira (L.alstonii, L.kmetyi, and
L.interrogans) directly from environmental water samples. In addition, the frequen-
cies of 12 riverine bacteria correlated with Leptospira detection, and a part of them
(Sphingomonas and Chlamydiae) was the species known to co-aggregate with L. inter-
rogans. Furthermore, 10 vertebrates, including Sus scrofa (boar), Pteropus dasymallus
(fruit bat), and Cynops ensicauda (sword-tail newt), showed high correlation with
leptospiral eDNA detection. Our eDNA metabarcoding method would be a powerful
tool for understanding the environmental phase of Leptospira and predicting human
infection risk.
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YUY ZVFED MING flifaCHIFD
AV AUV RITTE

O dses", $0% B, Tidk 1V, w5l w%’
1) ERERAT EFE RKIPFEE
2) PR FRAT RERILFE REFH

(B8] R 7 =/ = VISP OBFERLTHEROBS T MWL 2 55O 2 LHVR S
NTWALEGOEIEER S TH b, R 72 /) —LEWIIRT L 75K ) 7F V3
Th 5 silymarin 13~ 7 7H 3 (37 2 2V (Milk thistle)) fEF O34 OFHE
T B O IFREHER L L CRIEPEZICHEH ST E 72, Silymarin (&3 2 G
& L Csilybin ( F 7213 silibinin) . silychristin, silydianin 7> 5 SN T 5%, b
AR EASE O silybin 13 2FUBERBEERZICBWTA v A VIRPIE A SE L, UhEE
& VP BERRIE O A PHE O B i 2 HE O F B s R0 5 & L A S T\w A,
AR TIE. A L AICHET 2 HEFIERO—> T 5 2RBERIFH D silymarin O
Ve Z a4 % BT, i B MG HERAIEAR MINGMIIZIZ BT 5 A 2 2 V53 W~D
WEBIZOWTHE L7,

[HiE] Z7va—2(0~40mM) %27 )27 53 F(1mM) TMIN6AMIZ L .
FWENTA VA V& ELISABICTER L, ZIVa—ART YRV 75 3 FTH
B OMBLPI~FLA T B PCa® #ill%E L7z Glucose Ml HIFBN~RAT 2 [PH]
-2-deoxy-D-glucose % ilI%E L 720

[#58 ] Silymarin, silybin, silychristin (&7 )V 2 — ZAFEUZ X 5 A >~ A1) ¥ 45k % 53]
L7z Silymarin, silybin (£ 277V 3 — ZHEIZ L 2 A > A1) 2550 % B EEARAFPE (2 H03H]
L7zo 270V a— ZRE0IC X BRI D Ca* iEA % 3V E AT L7228, 2771) R
75 3 FHIEC &AM Ca™ Hi A HIH] & e 22 o 72 Silybin (SHIFLN~ND 77
b — ALY A& B L7z

[#£%] Silybin (& 7V 32— AR AA %2 HHI L <. MFEN~O Cait AxHEL, 1~
AN VAT RIS A A REMEAVRIZ STz BE SIS DA v A ke HIflE A
TREEDS®H 5 DT, A ¥ A1) V3 ERER T A3 2 BE B W CIEEICHH I RET
EWhEER D,
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i+ L— MEIDI TV VISERERRICKDIE/ICHD
RBERAIENN & MAERERE =N T D

Omilst 7ol FUF sk, A Rl =0 &3 A Ko
REUKS EHED SR - EWRBATHE

(&) M - BRI ES IO —&E 2 EoTHB), A¥K) v 7Ty Fa—ap
LU IET ATV FO—208ED 0 BRHEMmEED 2 &% AR L R
XL YRR OBBAAE SN TV S, b MNEHE L OBRRES CIIMEREE D
FAPHESN TS, LALADS, SO AH M RE ) AR R0 i hE it
BEZHEL D 2052 TIE RV 22T, BEEFEERm~ 7 AT T V% H
WTC, SiOF L — NEITTH D7 7)Y ORhRZFHI L 720

[BE] 2707 1302wt% TEBISRA L, <7 AHES- L. 8l C57BL/6]
<A () EEE, (2) 2 TV ERAE. B)BIRIA. (4) 7 7 Uy EAEER
FED SN % 4 BRI ERT L7z,

[#ER] MR IEEHECE Y E5 L, SRR Ty 70 sk ) BEE
KT L7ze 61227 7)) Vi, BERICHET L2 L% REIICEIRT
THEITRA L7ze 2B, WEIREDS L O FIRFE IS 2B U, . BEE
HBLOE T AGERIIZILL ooz, IRERBHCEEL, BRIFET T 7)) vy
(. BFiE O g B GA & B85 (51 CD36. AR BB R 1L B33 5% (% T~ PGC-1alpha O
mRNA FE3E 280, IRE A EERf SREBPc Z8H&E % i3 A Em 2 7R L7z,
X512, BIRTAEIC X BTERERE B X 0S¥ 20 VIRPIHOBE L, 7 7)) v rick
D ) S Iz

[#E/] 7 70 VA CORERH* s 5 2 &, SRR X 24BN
& MR RE S & B 2 W REMEAVRIZ S 7z,

[ BEBEICLS ]/ AT TR
— m In ; 1
ﬁﬁﬁfrm7vz G B
CD36 ¥

- RERHBREA{L

| e |

Ll
s 7
K PGClalpha¥

L -
\kﬁudﬂCul - fREAR
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TIVREEIE. S5VBRHEIERITH D

OmkH BRI, PG . HA F4. Fil B+

VEEERT EZER HFENEEFMRE

JERE & D AR T AEET I T VREBAEEICEE NS, TNE T, 7IVARERIINT
BRALVER R LV F—AEHZ RO LIS N TE 7z, FAld, 7IVARREHZM %
M7 m el AR 2 AT o 7458 PUBEIRIN - PUIREIRE - YUEWRIR 238072, 22
Ty INSOERERE 25 BIYT, MRHNAHEADOFEE % | flux analyzer %\
TRz BRTOFER, 7RI T, FHOIZERIRSBIE S, 7IVRERE I 4
TNERET S L MHEMIHEEZERE M SNz, FRRIC, PPARHEEZ L AR —
y —Milax HVCHlET 2 & 7UVRBRE I 2 TIVITHREMICL R — & —HHEE R L
720 T727VARMRIE. AMPK ZiE (L L. MITBANNORETY As 2 S 72, DLk
DT EDL, TIVEBOERILI A 7 VI & D iss S, PIEERIC X - THAEEY
ERIEH 2R EAVRIE S 72,
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Wyl 7YY ORSHERIIEE Y —E B U I RS R
517 B HE R IR TR SRR FND A

OJNE 7oAV, Juls &dkY. Wb B2, FH &Y. fHi gy
DNENKZE ghgT=H
2)BIKZF EFS

PRI SRR D) 29 A 22 Y 7 N THEDRESEZ Hig & L7, Tt
W K O HIRE )b & RIRRICEB S A<V F A v b (EHET) 2% 5. Fex
LY X3S 7% % R A XE T/INUEATIT B T > v a v b7 =) Iootik e,
VTR BRED AT HE 20 W IARE) 12 X A WEW T 2 A MEICX . HEERZEMIZB
BHIBHEE= %) > 72 WERIZT 54 Y » 7 RIGHRE I &~ — 0EB % Hig L
TWh, Tryay M7= 50, dL v XegEL v X () M) anvb
X)) DN, AT A LNBFT T A & MARE DR TARHERMAT Y 7 & —%EA L
OO TSy IV ERHRTH S, 154 O EEE 1TSS 52 08
TE 57O FRED S < By E 201 AARFHINCIZH L T 255, BICEDS—2%k
T um BEOHERD 2 H L TB ) ORI Z &2 SREITRETH -
720 T, BEEUEEO/OMERR ) OBIEE LT, HERD Ext L v ZoBIZ)
IR EARECTHIELEZHME LIZFEMD ) Y FUANL Y X5iEATSH, E—24
IX AR —AEEET 2 ay M7 =) THEERE L. Ll TOFET
EBIEEDSKE 25 2L TAHTT 2 & B £ 2 D IEEOUEEITITKD) L7245, B
HICHAET ZH R FE L OTHREA R T ICRRE RIS S N 7zBE. B oHRZ
LRTBEHELAVTHEHEISILL TLE ) 2T, KM L TOREHKY) OB
I &SESERDSTHR O MR & 72 5 &) REH L. BIOEBZACEHANCIERS 2 & Tho
AGHHfEZ K& Lize SIS XD, A0S S m DIEERE 72 F 72RO A
THHBMEER TSI L L0 T, THHEHELHRETL Z LATREE 25, $72.
BHLIER & M7 B72 0 RS 2 5 & & 2 S BTS2 A5 L 7200 72\ & EE 1)k
L. WARZ L % 50en & ) W72 0 L T 5 720 BIIERO OS2 1 TR A
HEd 2, COEPEFEVTF Ay MRS EET 2, ZORFHEIED SEYEL
7o VF Ay bR LT, AR THELAINNT A KT TN T nt v
L= =5 Etll 247 o 745 R, RE L TWEEHEOR LA MRS 5 2 L TE
Db, i a3k~ OWRINASEZE Td 5 72O A AFHININEECTH 5 & S
TEHPARTHRICL ) SREFHISTRE L 72 o 72,
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&3 B ERBEERORIZERFEINEFAL L T 5o KR, ARV - L — 5 =GR O
B (2737 AL —H—) ORERIN, L —H— (GEFOE - 7OV 258) FEIRIRRE D HIH
B, BRI (2P D Bt & L — W —UIBR - WA, 73 ARPIREE D iR
TWEM R & ot [ V=9 —1 ICHERIEIZIII D72 ) SR L,

Z ZTARITIE, BIRTH 2 R-VEERL = =0 (774> [EW] -+IF73Iv 7
A ) MR O YA - BIEEAT 2OV Tl RS BARIZIE, R - B OZEG
Tt T Iy 7 ABEREZ SR TR 2 Tk L LT, R BE e SEsEm
e (CIP) ALBE & B2 (1.3 % 10-3 [Pal) B2 BFH ] BESE LIREZAT) . 22 ThE
FEEMDANEY) 2236, Bt T 3 v 7 AR (&) LEEILS 5720,
BeRs R\ A ORI 2 17 9 LED D B T OFHliEE L L TR AR X #EHTEEE (XRD)
ZH, KL & BERE RSt (RZ2Berb e OImEE, BERSIRER & im ) DOFRBIEIZ DV
THGEEZAT ) 2 & T Hombiss (it - JEf - @) &2 L7z, € oM
BIfE R B, BN T 3 v 7 AR 2 OGE L BB OBEEL - FREILIZDOW
THET &A1 2 720

BETELSEBEDOXRD DFER

TERAL & B A SR Mt (B BHER DR E.

PEAERERE &R ENE) DRI sa0c A R
L
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2) PRy T80 T4 BT HHEEI—2

MR ORI OTZER S ORI R . T E TRk 4 iU S O fei LAY T
bINT &7 SHOMERRIC BT, M- AR T GRETE% - 305 um) »oH 732
02 (R - Bum BUT) o, kr4 2508 (B3 - fbbkah - 774 &5
IV 7 Z) BV TEMERIER, WA RIS SICEHE - AR RMEE 5O S,

R, EEER SN T EEL T 3 v 7 AR E 72k I - L — (Jibie)
JEE % IO L 72 R T B EER 12 B\ C L iR 2 359E - ekt L s C & 288 -
JT A A (BN E DB L —F — ST REZR B EL) 2455 72121, % -
ik (Bonm, Fdp A 220, AR AR ) 2SE R TE & ah B A RICIEEE AR
FThb,

AR TIE, RE - k% AT (&) AEMEL OB e 2 ET3 5 2 & T,
Z DML RERE R (B R ORI & KB ) OAHBINEDZ B DOWFE X 1T o 720 ¥
RO % (O - MR QR - BUNET T ABk. @R :
AFEAEF100um & @ - FK) & L. @~@ 2O I1I2H ARO % [Fl#H - [HEE 160
[rpm] T23~ 80k L 720 &2 TORFBHILIRIZT 22 LT, @~@ D1 %
ZE R L. @2 /NMEE L7omahEs - LAY EE T & 720 K lum BLM D
WEEI D 72012, LIR30 4 FEEE B LIS - G2 27572, 20
R DORLEE 53 % o RLEE A W 2w (BIOGHIGELE) 12 & Dl L 7ofE . T I3kieE
0.5um FEEIZ AT LT 7z —HEAY 7 R — b I UVIBTARIC X B LBl & Jeie L, i
TENPBLZ2050 1 OBEIE S, 20 Bl O HEE R TR Lum LUT ORMED S
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A=KV F/F21—7 (CNT) B! - AR IIRIUA DIERGE E
FE) OV AERENRICRE T DS

OF3k s, e B, B w7
D Fcky: T8 T5F BFEREEI—2
2) iRy T80 BAmT YR

WFEMH =R F/F2—7 (CNT) L, TERMETIZE L WZ R A L TH
0. B4 REEZALICR LS 23 4. 20t LC. BEEN - 5 - =
WA Ty SeR I/ BB 2 S35 7 OB R HREA S 1) . HIZ CNT &84 7
MEHZIRSR - A58 S5 2 & Trtkat - 88 / TN A2 B 5 I TR %: 720
HFH SN T, T CNT #aEEE, SAHEIC & D RE - SREEE TR D .
Z ORI, BAIESY) - RFBEFHF 74 VA (FF7 ) ZAERICE
PNTRIC R TBY . ZORENIS LRI L7z - HAH - Bk (SW - MW) -
H—=RyF ) Fa—=THPHEIET bo ZIZTCNT DI OV REMERDR IR 1
ZIGHT 5 Z & T, mlERe - BdEdy - it - IR - I EBIT & el
B - WA TN A AT 7R ZE R A AT DI C Wb, LA L@ CNT &, #
MEVZHE A\ BB 22 & OAKIATRA L T 2 D% < Z ORI (AHEP I
I B & ARSI A HRY & L7z CNT- 673 AEABEE S T b,

KEGTIE, BEx 72 CNT 5 80LE - 7 4 Vv 22 Mt L1 S M-8 8o CNT B -
T BFINIUA (SA @ Saturable Absorber) Z#fEL. £ CNT-SA ;7 7 4 /N—1)
> 7 #3R2% (OFR : Optical Fiber-ring Resonator) (ZflAATe 2 & T, J&7 OV A £
BIFNTHK T 5 CNT IS & CNT-SA OGE R OMGE 21T > 720 2 2 TH Y
AEMEIROFHE A EE LT AN =27 2T - @i -6/ BREREG V72,
ZORER, OV AT & CNT BRI R B S 5 Z L AVRE, F72 CNT-
SA BifEDS I REZ: CNT IRFEZ/RT 2 & TE 72,

FWHM

............ e I NS L O T DA V7 W (.
10ps/DIV \ 10ps/DIV

(@) CNT-SALL D/ IV (b) CNT-SAHH DI IV
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Determination of higenamine in 5 Kampo medicine
preparations using liquid chromatography-tandem mass
spectrometry

OTayag Jose Carlos”, VLT ELPRZs? | HH JRII?, 1A 32°FY, WP S2Es®,
Tkt el
1) BERKZEREEZINNE S aEFHEEE
2)BIRKRE EES
3) IR K FEZERMERPT SHXIEE

The accessibility of traditional medicines (like Japanese Kampo) and herbal
supplements both as over-the-counter and prescription drugs has raised concerns
over unintentional doping by athletes. Higenamine is a f-2 agonist prohibited by
the WADA (World Anti-doping Agency) commonly found in many herbal supple-
ments and medicines in Asia. Although precise quantification of higenamine in these
medicines is ideal so that manufacturers can properly inform their clients, athletes,
sports personnel, and physicians can still benefit from qualitative checks to advice
athletes on which medicines and supplements to avoid. This study developed a
simple, reliable, and sensitive LC-MS/MS method for the detection of higenamine
in 5 Kampo medicines and 1 herbal supplement that are most likely to be used by
athletes, containing ingredients known to have higenamine. Sample preparation was
performed by gravity filtration followed by solid phase extraction. Separation was
performed on a Shiseido SG120 column (5 um, 150 mm X 4.6mm id.) with gradient
elution, using mobile phase (A) 0.1% Formic Acid (in water) and (B) 100% Methanol.
Higenamine was detected in nanten-nodo-ame, shoseiryuto, goshuyuto, and tokishig-
yakukagoshuyushokyoto, but not in goshajinkigan and jidabokuippo.
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U ILBFLITERDNY O AKBEEKEEDBEEF
XADFALDBHRIFCTHD

W

OfH de=bV, #iE IEAY. Wi Y, 313 w17, ERK oY, AR Y
W
1) BEEERAKZ EFE BENRZE
2) FIkKE REER HIPZ

[%2] BRICBWTHG LB OBEEICAED S 5 hEPIAHTH 5, AHFFET
EZDHE < AKBE N VBIFLE TV E TGS L 72,

[F&E] SHEMOTF AR~ Y A B & O — BRI E A R R R 58 2 K3 (triple n/i/
eNOSs—/-) ¥ 7 ZA %M L7zo KERFEHEBIC FY IV CTEE L mOEFILE/ER L,
JLEBOREH O BMD % 1T L 124 AH F T~ A 70 CT CIT L7 F72. NV
VBT 1EH & 4B~ 22 B L CRBE 28I L. JEBURIEAR OB TERERT
W% AT o 720 BRF OGS TIE. A ATiE, BF (Sham) £, INEFEER (OVX) #E.
OVX+Estradiol4 # [ #%5- (E2) BED 3EEIZ BTy F A Tld, Sham B, A5 HEHE KR
(ORX) #. ORX+Testosterone4 % 5- (T) #. ORX+Dihydrotestosterone4 1 [#]
5 (DHT) B 4 B2 B W TG 217 - 726

[#BReER] WHEOHAR <Y 212BWT, KEO ) OVBITLE R EH o BMD fiE
T4 1~ 4B AT CTREBRAE R IS RIS L 720 BRENC &2, ZofEidt R
WHLTAATHEEICEHETH 720 S5I2, BV/TVHEL A AL TAATHEIS
B o0 WIZEFDOKERF ZMET L7e A AIZHB VT, BMD I, Sham B2 LT
OVX BECTHEIKT L2, OVX+E2HTIEZ M IdHfl s Twize —FH, F
A Clk, BMD f#ilx. Sham #12 L T ORX #CTHEIZMET L. ORX+T #HTIZZ D
ETFIEHH ST w7225, ORX+DHT #ETRIIH E N h - 72 (TR E212RE S
%75, DHT X E212R# & e vy ) 2 s o BMD EOZAbIZ, 114 E2MEDZ L E
AR ENFED SN0 (r=0.79 P <0.05), I3 THEOZLE A ERHEIZR
bNLholze TNHDORRNS. BBEROMEIZIZE2HES L T\n5b 2 EAVRIE
STz HEIZ, E200 NOSs 4 L 72 B IRFEMEHAVRIE S LTV 5 DT, NOSs O F
5% n/i/eNOSs-/- <7 A % W THGET L7z, BRI~ 2 L xR n/i/eNOSs—/-
~ 7 AT B OVBIFLR RO KBRE B B F 0 BMD HIZ W T2 % 5D % b o 720
[#EER] NV VB RO~ 7 A KRG R EE OBBEIEA AT A LD b RIFCH D
EERMODTHL NI L. TOFICIZ E2B L UNOSs 2585 LT 5 2 & AVRIE
YA
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EHEZHEL 2/3 BB EERSHERRIGEY T RAD
IDENEZEDFIEZHNHT D

OF¥H HER. fiE IEA
BRAR A EFWRL sey

[BREBM] —MLERENEESRR (NOSs) (3 DI RO E M OMER B 5 E
BRI LT 5, FAEIX2/3EHH NOSs KIH (2/3NX-TKO) ~ 7 A AR m 3120
AZE 2 SSE T A 2 bz R L. FEBRICH % O 28 & S8 9 2B £ 7V OBRAFEIC
) L7z (JMCC 2014) o filft. R4 7% 348 (M) OBMEDSBIIREE L OFIHNC A
BTh DI EDHE SN0 <7 RO~ ZADFE 2 BB DH Y . JEEE< Y
A LBAER(WT) ¥~ A% [FH—4 — T CTHF (co-housing) 375 Z &2 & ) FEFEAH
(B FERAE) OREERFT T 5 2 EHTE B AFZETIE. 2/3NX-TKO ¥ 7 A
EIEFE AR~ 2% co-housing LTy BEETINVOLHHIEDSIEIC BT % EHEE
TEORYR 2 Wt L 72,

[FiEERER] 2/3NX-TKO ¥ 7 ZAD#)90% 13 LHHETIET 5 2 L LRTEHS
D ERIEDO R E D 8IE L L7z 2/3NX-TKO ¥ 7 ZADRTHEE WT v 7 R &
co-housing L WHEE L2HOETHE L/2E 25, co-housing L7HETIETERDE
Bl o7z RICWT w7 A, 2/3NX-TKO ¥ A, co-housing #®D WT <7 &,
B & U co-housing #E D 2/3NX-TKO ~ 7 A2 B\ CHEM o S SHARIHFRIE % il E
Lz Zh, WT v AL B L T2/3NX-TKO ¥ 7 A CI3FFBEENSHEIIKT L
T\W722%, co-housing D WT ~ 7 A B X U co-housing H: D 2/3NX-TKO ¥ AT
FEDERTIERON Lo ZORBEEE 2T, 2/3NX-TKO ¥ 7 2 Ok K
TR AWERRE G- OVER 2 et L2 2 A, 0.1mM B & 170.35mM OFEER 0 2 38
FEIHE G- IMEAE B X OZ2RE RIS 8 2 T S & 2 M 2 7R L7z,

[#55m] FMEAHE (BPHIRE RN 13 2/3NX-TKO ~ 7 2 DR ZE D FEE % JIi 3
B Z ENRIEE NIz, CORTIIIFEER OFERD—EBICES- L T b Z e 2 bz,
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HHREITEE " BINAE " DAL &£ H

OFA B s Bl
PR ERSEPIAR EYERIER

(B2 - BW)] f4E, IS OF G I3EmEmicd ) . ElO P kot s h
TWb o M OMETIZO RIBRIENAL O b K ORI O &R, @ IRNHiRe o B
ARG L T2 720, BIBRIEIHIIL O LR AR O EAE 2 #0152 & & SR O F B~
BRLEEZOLN TS, SANLYET Y (LT, BNARETT) IZHEE0—
I THEE SN TV D, BRROD L EWITFETH L. T E TITHRIEIRIGER HE
BAGIEICOWTOMIFEIE 2 STV AN FUBEEEEIC O W TIFR MRS ST e v,
RUBRBE AL & F 72 5B TIPSR IS B\ Ty BRALA S ) O HUIEIE RIS S 7z
ARWFZE i, arbRARpMAask (3T3-L1). BEiGE 7V~ A (C57BL/6]) % T,
< ZERIZ BT DA EMH OPUIEEEEREM AT 2 & 2 HNE L7z
[EB&AE] INAFEOEIRZ B L2y ) — VKB E T, 0B Tk
B & AL 720 TR 2 K CHRIERE L. 0.22/m 7 4 )V — BT > 72 b O % &4l
RERICH 2. M FHEREMREE T, 967 =)V 7L — MI3T3-L1IMBE A L €
24 TERIRE AR, BRI IINL TS DI 24 MBS L7z WST-13E (4 7 731 Ak
A oH) O 2 RE IR 440nm OWOGEE 278 L, MfaAfER 2 B L7z, <>
AN BV B PR ERE C L. REIREDS 2mg/ml OFELE V72, Sl A
7ok EENi % C57TBL/6] v 7 A2 2 A G 2. Sl AREIZI1L PBS &, SR
WZIEBEM RO PBS. SEO W N RIS L7z, H5-0MG0 5 20 B#ICETED
RE LRI R WG O S AR 2 AT L. FUIEREEOFHIE 217 5 720
[#ER - ER] MIigHMEHHREBRORS R, FORE 2mg/ml O BURHZ THIFIAELFEE86% 78
IRENT=Z EDH, v ANOREOR G BRI X R O R 2 Fv 72,

RO GREIC OV T, BRAERD S b, PBSHE. HiNAFRGHFIZBW T, &
AR RSB AR L D BN 2 EHICH o720 MEFDOEZ/ ST 2 —FI12DnWT,
MaLAra—)v, pEEE. L7F o EF6HBEZNE Lz, IV AT0—)b, LT
FEIE, Bl R A B BRI AR S BV, TR AR L ) S W ERIIC R S .
F720 FERBIZOWT, BRBERD D b, NAFEGHE Tl PBS #5812~
THBEIMEIMEL o Tz,

NS DFERD D FNAFHIEIIEEACTIEIEmMEZIZ 5 2 L I3 TE Lo/
A5, MR 2T S5 2 EAVRIB SNz, Sth. BNBEFHEOZLEZ BT Lk
PERRIHRIE OB % e T % o
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DNA X F)ULEiERZ AULCE ERRIZIC KD
TR T

Ol g, 3 AL A4 HRdk
BERBAFAFR EEFHEYR EHYHE FEEHT

Pancreatic cancer remains a disease of high mortality despite advanced diagnos-
tic techniques. MUC1 and MUC4 expression are related to the aggressive behavior
of human neoplasms and a poor patient outcome. In contrast, MUCZ is a tumor
suppressor, and we have previously reported that MUCZ is a favorable prognostic
factor in pancreatic neoplasia. This study investigates whether the methylation
status of three mucin genes from postoperative tissue specimens from patients with
pancreatic neoplasms could serve as a predictive biomarker for outcomes after sur-
gery. We evaluated the methylation status of three mucin genes promoter regions
in pancreatic tissue samples from 169 patients. Then, integrating these results and
clinicopathological features, we used support vector machine-, neural network-, and
multinomial-based methods to develop a prognostic classifier. Significant differences
were identified between the positive- and negative-prediction classifiers of patients
in 5-year overall survival in the cross-validation test. Analysis of epigenetic changes
in mucin genes may be of diagnostic utility and one of the prognostic predictors for
patients with pancreatic ductal adenocarcinoma.
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WHEER) CHT D —EREER DB DIRET

OMigE &Y. o7 Jw&Y, FH EAY T ERY, K fifY
1) BERERIAS EP5 IFIREEPIR
2) RIS S5 HpIH
3) FRRASASIRES A FIB
4) FHERSAFIRESRIAZH ERERE

(B8 - B8] ESUHMEESIASE (PCD) IEA R 2 GO 7 W EEEVEIL 235 8
Tdhbo PCD OIFEEIIAIZ 3% (. MEEBNZ BT 5 NO O ENZ M3 EH
ST\, NO 121X 3D NO A HiF#ESR (NOS) AELET % 2% (RFER! NOS @ INOS,
T NOS - nNOS. PRI NOS : eNOS). ¥ ¥ ZI)VNOS / v 7 77 b= AT
PERAT- L 728D NOS 23UERIIZE) < 7280, RROERNTOERIIHAS Mk o T
Vo A, 3FERED NOS % /K &872 NOSs Se& /KB~ 7 A % Fv CREEREEIC B
% NO/NOSs DIFEZH LT 5 2 & &AM,

[Ai&] 8-12kEDHED C57BL6] ~ 7 A (BpER) & NOSs 52 &/KiE~ 7 A % FERIZ
L. V) ARSHE (LPS) JERENTRG-RT 5 & U5 4B, 24 BRI 1288 % 47 - 726
LB O EEEIEIES (ciliary beat frequency ; CBF) % BEMEE FIIEEE T4 B X 5
VTR L 720 F 720 MEOBMHIE S % B WsE © AV CEHiG L 72,

[#ER] BB CREli L 72 E 0B L. W~ 7 AW CHUUBUNE . D
/NVERe dynein arm ZOEBRHERE IZOW TR S 2422350 2o 720 LPS #5-
B & 0P 5- 4 BEI#200 CBF 13, ¥P4ERI< 7 2 & NOSs S2&/KIE~ 7 2 DO TEILAD
Zedro 275, LPS #5- 24 Be #4121 CBF IZi~ ™ A & b ICH BT L7z, B
7 AD LPS 58 Cld AR B AR R 5812 R T CBF 12 79.4% 12K T L7245, ¥
R 212 L NOSs 584K~ 7 A Tlid CBF 13 & 5 12T L7z (BRI LPS #%
BB H L T76.9%), NO donor T & 5 isosorbide dinitrate ® Bi#x 5-% 179 &.
NOSs 5e2&K~ 7 A0 CBF O T idekd# L7z (FAERO LPS #5820 L T93.5%) 0
[#536] NO/NOSs 25 ERBEIC BV CTEEREZEH T B2 LTV 5E 2 LAVRIBE N,
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Wrd  —EtERAEEEEL AT R AL
T B

OMiE #RRY. 9 EAY, BT BEY, P BY, A 1Y, T 202,
A Y
1) BEEERKE EFES HRassARE
2) B KZEF X ZREZIARR KBS
3) R RKFARZREZRRE BRI

(B8 BM)] SRR O AT S AERIEIC L D ISR A 2% 2T 25K ETH S,
RPN 2 G 2 . EEOIREEIER & G - FRIEOBISEDSRO HTn»
Bo MiEHERZS I ST — M LaEH (NO) SRS (NOSs) 74 7 7 + — & (i
R NOS : iNOS. #i#%# NOS : nNOS, PIFZEI NOS : eNOS) 25§ RTHEBL T b S
A SN T WA, IHEEIC BT 5 NO/NOSs ZDOEENIARI 2 Sh %\, 4l
3HFH D NOS % Je/k &7 triple n/i/eNOSs™” <7 A2 % Hl W CHi&EIZ B 5 NO/
NOSs OfE ) L7z,
[F&E] 8~ 10O DT AT < 2, 3FEEHD single nNOS™", iNOS™", eNOS™
<7 A, B & O triple n/i/eNOSs™ ~ 7 A % FEERIZMHH L7z, BWETS 2% —+ (PPE)
SENICEG L. v AMSHEE TV AR L7z, RIRECI3AER AR E 5B NI
5 L720 %~ 7 AIZBWT, PPE #5-3:8%12, M%E NOx [HORIE, M5 EDEAE
FEEOFHM (H & E 4ol X 5 PNl sk oMz, i~ 7 a CT 12k %
i CTHEDMIE) . B L OSBRI O SAEMIB B O M % 17> 720 F 720
NO #iiFef&iE & LT sodium nitrate 45 mM O 5-% 17572,
[#6 2] PPE # 5-3 % o M4 NOx 13, ¥ AR <~ 2 & ik L T triple n/i/
eNOSs”™ < ZA Tl b IKflETd > 720 PPE %53 HMEIZTNTHY Y ZZBWVTHiIA
NEIRZ TR ASTRD & N72h5, ZF OFREEIZEERI~ 7 2121 LT triple n/i/eNOSs ™ <
T ATHROEETH Y, FHMiTa iR A ORNE X O CT HOK T 2729072 &
RS T ORI, R ERE. B X OV 28 B triple n/i/eNOSs” <
TATROEML CW/zZ & Hh 5, PPE#512X Y triple n/i/eNOSs ™ <7 A T
BRIGEDVFEEINTNWE Z EHIRIEE T2, sodium nitrate 45 mM OFF1#5-1% PPE
B 50 triple n/i/eNOSs™™ < ™7 ZADIM4E NOx il 2 N S &, Il 2 88 S 872,
(#5538 ] NO IZM5HEDIREIC BV CEER FREMNRE L R L0 b 2 LAVRIB S 7z,
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