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RXE R

Fr 5

A TIE, ATEEESCHSREOZMIC L0 PR DAL, Rk 28 FEOFRA

139 1,000 7 ADSKERRIF & HERE S TV 5, BEREBTOFE 1T A v 2 U v &2 Gk~
RARNEVNEET S, AT 04 FERLELCODOEDTHLT IV RAT 0%, E =
NFaA FZEE MR) 20 LTA 2 B MEA2FET 2 ER”MbN TN D
WHFEETIZZNE T, MRILER 7L L 7 > (Ep) MR~ 7 2 OFH2
HTeERELTE T, —FH, 2AMERBOEBIFETH LA R VRO ERIC
X, BEFRRE D BMERIENTRLS B D, LA - T, ABFETIXIZ L oI, BIEREIC
ﬁ%#éf%ﬁ%f%évﬁm77—v®m)®MR:%HLE@:;é%ﬁﬁ&%
BEAE 2 st Lo, — 7 VB MERIE &2 il U L BEAREHE S M D MEfRr 2 48 5 so)&fiiia & L T,
HIEE THIKE (Treg) OEEMENRINTWD, LMERLEL THDHT A hu ik,
A LAY URERMEMICAER U CRERE A2 T T 2130, Treg Ot a{edE+ 2 2 &2
WE SN TWD, M TIEFARISEOIETRF J J OBERIF B R EIN$ 525, PRI
O BRI R E 2B 5= 2 b a7 Ok Treg ~OBEGIEIAHATH L, 22T
W, PARRIEG ~ 7 A ZER L S SICABENRTZ A b X U fMARET VML L, 5
Wikl Treg 4 L7c= X b a7 OFBERBIEM 2 Gt Lz, AFZEICLY, Zhb
AT A RARVE &P OB D & N8R oD 181 2% il I B A% & fR B 32 2
&TL BEIRIE O T 2 B RS A PRk L 7=,

FEaLFaf FEREEKEEFRICL I~ I7u 7y — U LEEEAHSKELE
DFEA

12 @M o EEN & (HFD) AfFIC X 2 BREEIEH~ 7 2R Z2{FR L, Ep #5112 X 51
WUEDRB L OZOMFE LT Mo IZ5 228 BEHRF LI,

Ep #5513 BETEIER ~ © 2 OB R A 35 L ONBNHRIB M JE DM 4 E I IC K
#TL7z, 7r—%A FA MU —I2L 0 NIEEVER (WAT) (215 Me tithk % fiftr
L7=& 2 A, Ep #5013 HFD A2 X 5 KIAEM M1-Me (CD457F4/80*CD11c* CD206
) OB & HLRAENE M2-Mo (CD45*F4/80*CD11c CD206*#l i) Disid &tk L 7=,
Mo it & MR 8O BHH 2 B 5 20029 5 72 O &k Mo (2817 5 MR mRNA %81 %
Bt U7z 4, IENMERE M1-Mo Tl M2-Mo & i L MR BHAKWZ & BLOVE

B>k Mo (BMDM) % 7z in vitro fi54C, Ep &LiE 23 M1, M2-Mg W 4ULIZ30 T
H MR B ZZ(L I TNV EBRHLNE R o, DT Ep #5013, BN



T M1-Mo (T XV EASI, A AU VERGiEOERICERS 535 ILIpDREAE %
%fnﬁ%IJLtoILusFﬁé IX.NLRP3 A > 7 7~ Y — APEEREEZH 5, & 2 TRIC
pIZED Mo ZI LIEMIRIEIEEL LT A 7T~ Y —AIHEZ DB LT,
A7 T~ Y= LOEMHIZIT ILIBOFTERA prolLlbi LU v 7 T < Y — LAEREE
KOG ERMET D774 I 7 (Signal 1) &, ILIBDORBLZRHEST D R Y v
2 (Signal 2) @ 2 SORPANLIEL 2D, ~ 7 ZADORENIFHES L ONFIEIZIB W T,
Signal 1 7EME(LOIERE & LC NFkB 0 U VEE{LE £ O prolLib e A v 7 5~ — Akl
B E OB REARS L& 2 A, HFD AffIC k2 260t Ep #4512 &
DAEICHH SN, in vivo OFERIZ—EH LT, BMDM (28T siRNA #HWT
MR %/ v 7 # v L72BIZ b LPS (Signal 1) #%E %D prolL1b F I MH S 7=,
% 7-. Signal 2 IEMALDOFEEE & L T pro-caspase 1 ® B 2L UIKFIZ L 5 Caspase 1 DFEA
AUCHE S TLIBDEAZ G LTc & 2 A, B L RO Wizl nwTs Ep
BeHIC X oMl #RD T, 512, BMDM IZxt L, LPSICk 27T~ Y —LhDT
TA4 I TRIPREAIT > 12712 Ep 24L& L, ATP % 7-1% Nigericine (2L 5 MU Y
THRIPEZAT > T2BRIC S ILIBHBUTIK T L7z, LR > T, Ep I NLRP3 1 7 T~ Y
— MEMAGIC L7 Signal 1, 2 O WM ZMHH3 25 Z LAVRSh, Z O & L
T Ep |Z BMDM (281 DGR OEAZIH T 52 L2 /R L7, 72, Ep #&
51X HFD &ff~ U A OEEFHE &, BREB RS JOHEBROK T2 HH L, Bl
WikE Ak DEPE LB R TR BLZ L S E 7o, L72h3 > T Ep 12 X 2 el & L <,
Mo OA 7 T~ Y — LEEIHENCI 2 . EHEAHTEDOF 51 R I i,
AWFFEC L0 | IEmEIEREOREIRE T+ 2 MR HEAO AR RIERNH L0 E 22
Sl TOFL LT, =7 b L UBANORHEREIC LV #FES 5 NLRP3 1
77~ — LDOEM LA EHEAET S 2 L axEas L, BLEX YD | RS 2 BUBE IR &
ELOET DA 7T~ —ABEBEEIT L. MR 238172 22 /6 REHRIE ORI & 72 2 /]
RetEa A L7,

PUBBRE G HERR (2 36 1T 2 JEWS I 5 Wl T MRBELLOMIMEEL ZDOBF O
B 2

Treg 1%, NENTHLAR DABMEINE Z 4N L, 8 OB AREHE F HAE R Z H B2 % | 24
9, NERFREICIRWV T, MEMETIIARMMRICHET % Treg (VAT-Treg) 2384 L., 12
PERIE DGR B 5-3 2, —J7, MM TITNEGIZ & D VAT-Treg DZ{LIZ A TH
ol ERFHEBICK T DHERBEMAOREICEIMEEN DL Z b BEIZHED
VAT-Treg J7E DMERER & & OHEFF 2 RET L7z,



P~ 2Tl 16 #E] o HFD 47 (M-HFD #%) 12X v, EWRENER b =
X — B KON E DB Z R Lo, Mt~ 7 2Tl HFD &7
(F-HFD #f) I2X 2 Zh b oRBEFITRE CTh o722, HFD A7 I 2 P B4 H
(OVX) %47 7=~ 7 A (OVX-HFD £f) Tk, AR F OB E B 25380 7,
—J7, ABNEEO= A e o iFiE (OVX-HFD+E2 ££), AR{CHH R4 %2 F-HFD ~
U A LFRRE £ CEES T, TOBE, a0 MIaEIE & KT 5 g BV T
X, Treg (CD45*CD4*CD25*Foxp3 i) OEIA XM L & KR TELZRD 720 -
7oo —J. VAT-Treg OFIGIL, HEMETIIBE#R E —% L HFD AffIc X v A L7z, Z

Hicxt L, #EPED VAT-Treg (3 HFD Af4FIC &0 EIMER 25807223, OVX-HFD #¥

TECERD o7, &5IC, OVX-HFD+E2 # T F-HFD #f & FEE D

VAT-Treg O#EMZFB DTz, L7z -> T, B L D VAT-Treg /RTEZLIZ X EREZE
b, =22 Ma S AEHOBEGN "B EIN5S, Treg OMMBRELIZIXTEDA 27
FTADOEERMOENTND Z &0 6 EEIHE S VAT -Treg JREOEREA O & LT,
TENA VT FTNVICER Ui, N rEhA4A v BLOSZEERBEOR S Y —="
JRENTIC L0 MEVED NEEAE LR CD4*CD25 T Millc B 2 7 Eh A U ZR/IR
CCR6 & L ' CXCR3 #8L & | WIBAEN#EMkIZ 31T 5 7€ 7 A - CCL24 FBLH, MM
VAT-Treg A & —H LI Z b A mT Z ERH BN E STz, 2 b DBIEFIHEL
DOZEALIIMIE TIEFR O 6T, BMEFEN TH L B2 b, L7eh>T, =&
ka7 v &N L EPE VAT-Treg OiEE(2, CCR3/CCL24, CCR6/CCL20 # L O
CXCR3/CXCL10 > 7 A2 BE 53 5 alagth: %2 it L7z,

LA X0 | MR 78 C O fE AR AR AR 1IC 2722 VAT -Treg JR{EICMENH D Z
EERRML, ZOMEZFTZA M S UBNERCEET L2 EEZHALMNILEZ, S HIT
MEMEIC 81T B BAEMEIE I E 9 VAT-Treg DN, = A kAo 20 LierehA v
VTFMIEDFEESND Z L DR ST, R I~ v 22T D RIS D
PEAET L E (T D P & L ¢, EEREE LMD RENEZ bND,

W

AWFFETIX, A A Y UEGUEOERICE S 5T 5 NEVRLRE O 184 S e S
LT 77— T 570 AT arOE, 8XOMEMRAEMHIRE - LT
Treg (ZkfT 5 A v 0BG 2L, MR [LEKTHL =L L 0%, 8
TEARFIZ BV TEIMEIE R XM LA RICHEIE N H D | TFEE S ISERMEO &V
MR HEDQERFIHIEE & 72> T %, BERFIEE TIEEMEEDEHFR LN L b,
AIRFEICIBNT R @mWIERED I S D, F7o, M TIEPARZ ICIER 6 X O



PRIGDRIEDHINS 2 Z &6 BEMORHEE TR o7 OG5 < TR &
NTW5g, RFMESTHDHHME, =X b7 (285 VAT-Treg z I L - IR 1E
PEE R BEBERS (2 B9 2 8T BIA I R, PRI O LR OMIAICEE L B2 51D,

T Mo OBE Y 7 VR & LToiaiRIEIL. B OERE, B, U A VA
BB EL DBHITBWTIER SALTWD S, 2 BUFEJRIE SEIEIC 30 THE R 2150
& LToiRRIEITRENL STV 220 BEIRIFE O FEINT AL K0 B R 2R IR IRIED RO B i
LT EMNE KREEPFTI BRSO R 0 Z e S D,
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F1I1E AHEOERLEH
% 1E IR & HERA

TRk 28 FED RGBS TERMRE - RERA] (ZBW T, BERFEAmR Bbh o3&
PRI LT HNEHEG ST, 2 ORI ABITFE A INL TR0 AL /oo T D,
ZOERITIE, BOWCKLIZ X B EFRBEOES, RBREOLE I ) EE R LR
FOA ML 2DBMMELS G T2 EE2 00T\ 5, BERFIXEIE, MFER & O
s EZ = KREME T 2A0HEEZFHRET 21T, MEECHBNRE B & o i 7% 8
VAV % LRSEDH, TRWOEOHEDRIELZ T8 572D FERFOIEHRIZIZA R Y
BUFNT AN ZAF % 7o O MBERE FREBMEH ST D, Lo, BERIEA A2 o
—REIZESTVWDBUREEAD &, TROOIRFESREN 0 THD EIFE 2T, BA
IRRPRIMKRO AL D,

F28 AT A RENLVEVLEERKE

AR OREHER ML, B2 2R LB Ik VR STV A, RS2 ST 5=
AR EL ThHA LAY T EEMICIBEEEZE T SEAHE—DKRLELThD,
— 75 MAEED LFRICHFET 2HRNVEIEBAFEL, T TH AT rA FARLECDOM
ERERSNTWD, AT 84 RALVEVE, arTF Y —LazRELTHHEEa LT
AR TAVRAT R 2RELTLHEaLVFaA N BLXO A e Fr -7 R
T EWo T ERAVE TR SN D, EERIC, R RTEIL LT — L RIpE A
END T vy TR FIEMEDO O L D TH Y | BHE O 5L IR RERE 2580
% (Mazziotti et al., 2011), —J5. 7/b F AT 0 U RN@BRIPEL SN D FREMET LV R AT
B2 ERHE D 15~25%I2B W\ T H IR E RO 5T (Corry et al., 2003),
Flo. BE LIS MR FIcix, kA LrvErORDBEET
(Menendez et al., 2011; Margolis et al., 2004), L7213 > T, A7 A RE/LEL & 2
BUBE R TR C BT 5 LB X b DN, T OFEMeIEITIZ R i 20,



EWIH L= TV F TV -TARZRTFr YR T A (RAAS)

RAAS X, (KIND Ky « BB N T AR L OMEEZRAEH T HHRLVE A7 — T
&% (Giacchetti et al., 2005), B LY ZDOH A — RPZABENZIEEL S L, EIC
T Tvr T OERENLTA v A UEBUER#ER T S (Olivares-Reyes et
al., 2009), — 5T, 7TV VAT I LFMNL LT, 7V RRAT RV OZFKRTH
HPE a2 F a4( RZRAK (Mineralocorticoid Receptor; MR) D44k 73 IE it BE 15 A
YA ARGUEDOERICH T D T ERH LN Lo TE T, BHFEETIE, MR #ifit
WThHHTZT VL Up, TV —HERIFR NASH) €71~ 7 22T 28
B O MK R | BYERIES L ONEMIIFZME 32 2 &L 28 L7z (Wada et al.,
2013), =7 L L I TNV RAT R ERERICAT oA FMEKEZAL (FX), MR %
BAMET 5, AFEANL, AFITI W CHLE R fE
FEFS X OB LAEIZHEIGAH Y | T 7° (Pfizer)
DORgRA THREFH I TS, LnL, =7 L L
J DB~ T A OFERE I L OMENERIE & i
SH LM AN =X NIREFRHTH 5,

T4 BWEBE~II e 77—V B arTaAl FZEK

ARG % SR VIR B 72 AR IR N B EIEERE C & 2 8 IR IRIR 72 & DA SRR TS 1) T2

. FRRREF I PO SN A NEMERURICR L CH 2 OEREZH 5, Frlo, IR g
TCHRGMERBIRIELEIND 2 LT o2 ) VRN FTEI LN, ZOEHIC
sa 7y —UREERERHEZHS EEX LN TS (Lackey et al., 2016), ~7 127 7
— UL, RIEMED M1 & HIRIEMED M2 O, mﬁ<&%2o@@é%mﬁwmmmmm
al., 2009), @ ORISR FETE~ 7 v 7 7 — Y ORI IE M2 itk %2 759723,
WIRREDIENME TIEI M1 ~27 v 7 7 — U3 RiME L, fEUiakEE s R 5, B
PR Z &2, E AR A MR KB~V 2D~ 27 n 77—V M2 FROEEE 7 1
T ANERTZENHRE SN (Usher et al,, 2010), LAxL. M1 £ 7213 M2 g%
f~rm 77— (ATM) IZBF 25 MR %I, MR OFENR~ 7 17 7 — U OEEIC
BLIZTEEBIARHTH S,
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E5H NLRP3I AV T7T<Y—A

AEG B A o R Y ARG ORI IE IL1P 23R B 5- L IL1B @ PEAIZIE Nod-like
receptor, pyrin domain-containing 3 (NLRP3) A > 7 T~ Y — AN EE /& E| 2 5
(Maedler et al., 2002; Stienstra et al., 2010; Stienstra et al., 2011; Vandanmagsar et
al., 2011; Latz et al., 2013; Coll et al., 2015; Lackey et al., 2016), NLRP3 A > 7 7~
Y — LG, 2 BEOT 7T RV FEEEND, £F. TIA I 7RE L
T, BRIy 185 — 2 (PAMP) A EIC~ 7 17 7 — V7 & OGRS @i A7
1£9 % Toll-like receptor 4 (TLR4) 72 & D 8% — Uik Z BRI L Bk snbd &0 F
D NFxB 2MEMAL S 4, prolLlbds LN 7 T < Y — LER S T ORISR BT
M5 (Signal 1), WIZ, MU H Y 7RI E LT, mEMia N iEMERERERE (ROS),
ATP |2 & 5 K*OMifasb i, 38 X OREEZ & OfE AR & W o e BIG By 737 —
(DAMP) % i8#% 9 % Z & T. NLRP3. apoptosis-associated speck-like protein
containing CARD (ASC) ¥ X 0" pro-caspasel BNEAKEZE AL, NLRP3 1> 7 7~
V— AR EE I D (Signal 2), 51 & %i< pro-caspasel ®H YIWIIEMELIZ XD
Caspase 1 234 &1, Signal 112 £ Y 8552 S 172 prolL1b23 B & 41T IL1B 2%
pEE SIS (Figure 1), NLRP3 1 > 7 7~ Y — A XEMIREE CTIEMALT 2 Z &b,

@
Pathogens u @ ROS K+ ATP Crystals
/ Y
TLR4 tl P2X7R‘T‘ o
— ' ©
MyD88 NLRP3 (- \/ \1, / UI—LOBE
1' ASC 0 ),‘,(— NLRP3A 2757 — LD E
Pro-caspase1 7 \ \l,
NFkB ‘ - Pro-caspase1Mifi#%(Z &5 B2 UIME ML

| |
e i\ ’
(,W Nirp3 \ Caspase
pro-caspase1
L pro-lith... —* >  Pro-IL1B —) IL1B
——— /

Figure 1 ~7 0”77 —UIZ8} 5 NLRP3 1 > 7 7~ Y — AIEME(LHE
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AIRREIC BT 5 R R OIRRIERN & Z 2 bivd, FEBRIT, A 7 T~ Y — LR
47 Cdé %5 NLRP3, Caspase 1. ASC 721X IL1p Z# BMIC KRB I ET-~ U XA TiX,

ARG I X DB o B L 23k #E 9 5 (Stienstra et al., 2010; Stienstra et al.,
2011), L2 L., A 77~ Y —25h L RAAS OJFREA B R BEE IR S 4L Tuneny,

e HMERAEICE AERSEEMA

PERIG B I X OE O —RH & 72 5 BT H OFEmEREIA L. BRENFET S
(Figure 2), HMETIHNERH OFIGICFRAZRORVOITH L, ZWIEAREZD2 %
50 RULKE THENGE OFIEG A 2 51T 5, £72 BERF IR < B 58 OFIG I,
FYETIZB0 Bz 5 L/ 4.6 FFICHMT 28 TN ITREEED Z LMD,
MR IZ X ABERIF OB Y R 7N X0 EWEEZBZBND, 2 OIS
THERNLVE DR TREETLEEZ LN TS, YRR TIE, KERLEL DT R
ka7 S BARRAE E TV~ U AT D R D18 R AE I K OB o BB A= &
L, =3 b X2 T S5 2 & TR K OWERE A SeET A Z LAl L
7= (Yonezawa et al., 2012), —J7. Mt TlX X b a7 102 K 2 iR N 22
WA LR 2Rk LT nWeEEZX LN TS (Palmer et al., 2015), £7z,
TA MRS ATREREHICENTHEEREFZES ZLAmoi Tl (Klein et
al.,, 2016), = A b 17N K D ERE 20 Lo AUHEGEE- O RN Z 2 b b,

fE#%& (BMI = 25 kg/m?) DEIE TERFEIEEDLNDE IDEE
o (20i& LA L. 14 - S ERFE AR ) o (20m& L L. 14 - EEER RS AR AI)
42) q ag q
30.7 313 30.5 60.1

30 1 60 -

20 1 40 A

10 1 20 A

s |20-49E§|50fir£ui %% |20-498% 50ELLE
Bt

20-497% [50RELLLE|  #a%k

E4SEE TR0 ERRE XRAHEILYER
Figure 2 fEf#E (BMI = 25 kg/m?) BL O THERENHEL b bE 1 OFIA (20
752 o R & ] BT
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BT A T MR L B RE

ﬂ@@TﬁW(ﬁ%)iﬁﬂﬁfﬁﬁﬁ&® @ 75 0% KOG 2 Bl 97 % (Chaudhry
et al., 2013), WHRMIICB T =X ha X U RED EHIZ, 4 —7 T M@ b Treg
~DOEEEE L, BHA-R R O EE RO KRIZE 535 (Polanczyk et al., 2005),
— 05, HEVEN ~ 7 A CIEPNIEIE AR C JRTET % Treg (VAT-Treg) M+ 2 Z &
T, EMRIEOEALLBE &N D (Feuerer et al., 2009; Winer et al., 2009), FEERIZ
Treg % KN S ¥ 7=~ 7 A TIEARNHERRIEMERIE N BEAL T2 Z &0, Treg ZB4HE L 72 B
i~ 7 A TIIPEREM NS ET D Z LR E SN TS (Feuerer et al., 2009; Eller et
al., 2011), L7235 T, HEMIZIS\WT Treg IXARTHHREIZ 31T 2 RPN O a7 PERHE L2 %F
L. B2 ER 25 Z LR and, ZHE T, BHICfE S VAT-Treg Db
X, HEYECRmET S TE T, UL, MM TOREREIZEHIT S VAT-Treg O£ AL,
B huas b VAT-Treg OBEEIZIAH TH 5,

Treg IXHET AL - TR LIBIE 727 7 A4 V&7 T, VAT-Treg 1%
peroxisome proliferator activated receptor y (PPARy) ¥ X OV O B#iE (s 1% 38
THZENLLMBNTWD (Cipolletta et al., 2012), & 512, VAT-Treg IXFF #1172
A VEEERG A2 RBLT 5 (Feuerer et al., 2009; Cipolletta et al., 2012), F7-.
Treg 1Z/BIET DM T LICHR R rEhA v 7k, Mk 72— b
INbEEZLNTWS (Yamada et al., 2012; Araujo-Pires et al., 2015; Chow et al.,
2015), L7223-> T, VAT-Treg IZBWTCHLZDRIELTEDA ¥ 7 FNOREE IR
Me SN DA, MEREE 2 SRR EEII A TH D,

% 8 Hi AHFEDERY

RGP RE T T, IR DR MERIEN A v 2 U P2 B L, 2 BB R 213
U LT oikx AR ELZEEIE D, YMRETIEIINET, 7V RRAT v Ui
HOTT L L URIEH~ 7 AORREEZWETH LA RELTE -, 22T, AW
ZTIHII DI, BUERIEOHFEICH LN RERHEZ R~ v 77 —2I2860 5 MR
DHERE L FBUCER L, =7 L L T K DR UHUGE A T8 LTz, £, &R
JVELDTA NS T A A Y R ERBRER T 70 T BEERE T
TIBMERIE Z Ml 2, Ly L MEME O IR HE T T VAT-Treg DEENIARH ThH 5,
ZZTWRIZ, AR TE T L~ 7 A ERLL | IR RIS 1T D VAT -Treg O REZEAL
RHEWCEA Mr s O VAT-Treg ~DRBEZ T LT, ZTHUHOMIRIZED | AT 1
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A BT AT & 7 ST & A L7 IR O PE S S & Rk L HEIR A 0>
BT 7R TR RGO W BENE & MR LT,
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FB2E FHarNFTaA FNZAREBHREAICLSZ~Ivn 77—
A LT BERE ERE O F

E1H HW

RE TR 975 BB LT 35 1T 2 B AR O BRI MRk D 1B MR SE S TR < BI G- 5, MF9EE TIL,
MR [HEKE T L v 3 REVEET ~ © X ORI & TR 12 M e 2 #ii] L. b
TRERMEZUET L L2MELTE e, v/ u 77 —VEFAT A RRALVESDT IV
aaFaf RIZLY, EarF a4 FZHEE (Glucocorticoid receptor; GR) %41
L TCTM2~Emmmit(fb &5 (Biswas et al, 2010), —JF., T4 MR RE~27 7
7 =N M2 OB FRE T 7 v A VR 2 &R E X7 (Usher et al.,
2010), L2 L., ~v7 v 77 —VZ81F 5 MR OfHFREB LORBUIAH TH D, S 51T,
JEGG IS EE D A A U ARPIE ORI IX ILIBEEAICE P S NLRP3 4 7 I~ Y — A
INEBRREN 2 S T L b AR TIRREMEIER~ v A2 AN T, =7 L L i
EHOMRILEN~ 7 v 7 7 — Y OMmIER LONLRP3 A 7 7~ Y — AEHICE JIET
BT 5 2 LT BEREISCE TR T D o PR A R LT,

28 EBRFIE
FB1H EZBREHY

HEPE C57BL/6J ~ 7 A % Japan SLC Inc. (Hamamatsu, Japan) K VEEA L. &Il
KFWFFEHEE A R HEME R & SR o ¥ — B a B e i 28 3 = = » B R
g (12 BER QBB 7 v, 22 £ 4C) ICTHEE Lz, KA X OHUKITA BER
¥, 8 Mo~ A&y RANE: (chow)., Ep &l 2AME (chow+Ep).
mERAMEE (HFD) 8L =7 v L VU EARERRATNE (HFD+Ep) Ot 48
W CEBREZIT- 72, R L LT CE-2(Clea Japan Inc., Tokyo, Japan) % . &g
it & L T Rodent diet with 60 kcal % fat (Research Diets Inc., New Brunseick, NJ,
USA) Zfaff L7z, =7 L L V3B REEZ %, 1.67 gkg OFEIG TIREG L, Ml
L7z (Iwanami et al., 2007; Nishioka et al., 2007; Wada et al., 2013), ZEBRIZ & 111X
FEN FEERIL Y PBUE T D & i L7z,
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H2H A RY VAFRRAR

BEAR 12 BH%ICHEARRKE (GTT) BLOA 2 ) CARTRER ITT) 217-7,
GTT T 6 KifffeEo DB 7 a— 2 (2 g/lkg body weight, Wako Pure Chemical
Industries, Osaka, Japan) %, ITT Ti% 4 Hlfagonobe A 2 Y > (0.75 Ulkg
body welght Eli Lilly Japan., Kobe, Japan) #[EFeNE:G L, # 5.4 0, 15, 30, 60 %5
OV 120 43T o mbEE 2 JE Lic, A&l ACCU-CHECK® Aviva Nano
(Roche DC Japan K.K., Tokyo, Japan) Zf#fH L 7=,

%8 IH BEKILIREBIEIC X DML D BT

BERICEES & | mEBEAAT 12 B ICEMKIEE G E MRD (2 X 2 AT
%1772 (Yonezawa et al., 2012), #xiZ L7z T1 5@ 7% % Image J (NIH, Bethesda,
MD, USA) ZHWCER L, WIgAEN . & TRENIF X OBRIEMI R 2 R L7,

F4HE NEHRARBHACATLAZL S XA —REOEFHA
BERICE S mIERAN 11 BZICBEEEE (VO2), _mibikFHE (VCO2)
BIXOBRESEZ /@Y AMREF > 27 4 (MK-5000RQ Muromachi Kikai,

Tokyo, Japan) % T L7- (Yonezawa et al., 2012; Sameshima et al., 2015),
HHEEAEBS LOHBEBKEM T TITo 7,

#5HE MmMERAE
BEHICERS & mlERAN 12 BRIC~ U AORMIZHIT 2 EL LUk Z ~ v

A+ Z v h A ENLER FEELN [ F (MK-2000ST, Muromachi Kikai, Tokyo, Japan)
Z AW THIE L7= (Yonezawa et al., 2012),

%6 H EEMAIEAE
E BB AT 12 % I BVEEXHEEEE (PTC-301, Unique Medical, Tokyo, Japan) @
H=ma—LaEvU AOIMIZHAL, BEBEZHE L7 (Yonezawa et al.,, 2012;

Ichihara et al., 2013),

16



B TIH RN

AR A L 7R B BRI A% (epididymal white adipose tissue, eWAT) ¥
L O Z 24 BER] 10% /37 RV A7 07 8 K (PFA) THEEL. X7 7 4 @l Lz,
6 nm JEOY) iy % Hematoxylin-eosin (HE) 44 L, Imaged ZH\ T~ 7 A 1 LH 7=
0K 300 DM E E&E LTz, 72, /3T 7 1 YT % hamstar anti-mouse
CD11c Hiff (1:100, 10 pg/mL) T 3 FEfHl, goat anti-hamstar IgG #Hifk (1:100, 8
pg/mL) T 1WA > F 2=k L, CDllc ODHEYMAEZIToT-, ~UAHT=D 3~5
27 D crown-like structure (CLS) A G L. 1 mm2&7-2 0 0¥ e L TER Lz,

FB8E Tu—¥A AN —ITX DML

BRI IS & iR A HY L 72 eWAT ORE & 73/ (SVF) I bs~sn7 7
— Y DE|A % FACS Cantoll . 1 L ¥ cell sorting (Z1% FACS Ariall (BD Bioscience)
Z AW CHiEHNT L7- (Sameshima et al., 2015; Onogi et al., 2017), M1~/ a7 7 —
%Z TAAD CD45'F4/80*CD11c*CD206 #ifld, M2 ~ 27 v 7 7 — ¥ % TAAD CD45*
F4/80*CD11c CD206*#llg & 256 L 7o, Ml g el V72 4ifk % Table 112777,
~7nu7 7 —YNOMREATII MEERTZ 4% PFA THEERISHAAEEE 21TV,
anti-mouse MR (H10E4C9F; Abcam) ¥ X " anti-mouse IgG (H+L),F(ab’) 2-Alexa
Fluor 488 conjugated secondary antibody (Cell Signaling) % F\>T MR DOl pNYy
%11 -72, 7 —#1L FACS Diva 6.1.2 (BD Bioscience) 3 & ' FCS Express (De
Novo Software) & X Y fighir L 7=,

Table 1 7u—H%A F X MU —HKY 2 b

EAINZ fe e 4 58 AR ffE A=t
CD45 PE-Cy7 1:800 eBioscience
F4/80 APC-Cy7 1:100 BiolLegend
CD11c PE 1:100 BD Bioscience
CD206 APC 1:100 AbD setotec
7TAAD 1:100 eBioscience
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% 91 Real-time PCR

FEHRICH-S & . RNA i, #5535 OV SYBR green (2 L % real-time PCR #1T -
7= (Wada et al., 2010; Yonezawa et al., 2012), K iE{n DI IH &L, 18s ribosomal
RNA (in vivo) F721% hypoxanthine-guanine phosphoribosyltransferase (HRPT) (in
vitro) CHIE L7z, AW 7 7 A4 ~—Dkds% Table 2 12777,

Table 2 7T A ~—FlH]

Genes Forward primer Reverse primer

111b TCCAGGATGAGGACATGAGCAC  GAACGTCACACACCAGCAGGTTA
116 ATGGAAACCACACGGTGACCT TGAAGGACTCTGGCTTTGTCT
Tnfa AGCCTGTAGCCCACGTCGTA GGCACCACTAGTTGGTTGTCTTTG
Nirp3 CCACAGTGTAACTTGCAGAAGC  GGTGTGTGAAGTTCTGGTTGG
Caspase 1 GGCAGGAATTCTGGAGCTTCAA  GTCAGTCCTGGAAATGTGCC

Ucp1 TACCAAGCTGTGCGATGT AAGCCCAATGATGTTCAGT

Pgcla GCCCGGTACAGTGAGTGTTC CTGGGCCGTTTAGTCTTCCT

Cidea TGCTCTTCTGTATCGCCCAGT GCCGTGTTAAGGAATCTGCTG
Prdm16 CTTCTCCGAGATCCGAAACTTC GATCTCAGGCCGTTTGTCCAT

18s rRNA GTAACCCGTTGAACCCCATT CCATCCAATCGGTAGTAGCG

Hprt GTCGTGATTAGCGATGATGAACC GTCTTTCAGTCCTGTCCATAATCAG

CIDEA, cell death-inducing DNA fragmentation factor-like effector a; HPRT,
hypoxanthine—guanine phosphoribosyltransferase; NLRP3, Nod-like receptor, pyrin
domain containing 3; PGCla, peroxisome proliferator-activated receptor g
coactivator 1la; PRDM16, PR-domain-containing 16; UCP1, uncoupling protein 1;
TNFa, tumor necrosis factor a

% 10 I Western blotting

eWAT ¥ L Oiffigiz &€ F A X L. Lysis buffer [20 mM Tris, 140 mM NaCl, 1%
Nonidet P-40, 1 mM Ethylenediaminetetraacetic acid (EDTA), 2.5 mM Sodium
pyrophosphate, 1 mM B-Glycerophsphate, 2 mM NasVO4, 50 mM Sodium fluoride,
0.62% Aprotinin, 1 mM Phenylmethylsolfonyl fluoride (PMSF), pH7.4] % 600 pL /il
Z. K ETHE L7, BMDM (Zi% Lysis buffer 2 300 pL #/iL, VA7 L—/3—
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ZHWTHBEL 72ARZK ECTHELZRA D, 10 52 &I 3 EIARALT v 7 ZAETUVE
fif 7=, #HkE 7213 BMDM-Lysis buffer % 15,000 rpm. 4°C T 15 4yl 04y B3
D2 ETARERY Z I RE . BIF 2 Mg & Uz, Mlaif#ikic DTT-Laemmli
buffer Z & L., 5 rfl&# Lz, ERROHIEIC I VFERLZY 714 100V T 105
SRV T 7 VT I RERKIKE L, ¥ /37 %3 L=, Bio-Rad transblot & %
. Polyvinylidenedifluoride membrane (Millipore., Bedford, MA, USA) (Z 100 V
T 64 7RG L7c, #5519 O Membrane |% 5% BSA % 721X 5% non-fat milk/TBS-T
ICT=ER T M7 v vy¥x 7 Lz, 4°CT 16 K], Membrane % —IRHUIRENL T A
V¥ a~X—hL, TBST T Lz, —kRPAE LTHWE anti-NFkB p65 Hiik,
anti-Caspase 1 FLI&, anti-IL1BHLIAFS & T anti-MR $1{A|% Santa Cruz Biotechnology
MHEEA L7-, anti-pNFkB p65 (Ser536) HL{AIs KL OV anti-p-actin HLIAIL Cell
Signaling Technology 7> 5 i A L 7=, Horse radish peroxidase (HRP) ikt~ 7 %
F I X IgG Hiik (& FLIA: GE Healthcare Ltd., England, UK) & =jET1
RERT S S, ChemiLumi-One (Nacalai Tesque Inc., Kyoto, Japan) % AV 7={b53§
HECEDINVI ) A A=V T F T A% —LAS-4000 mini (GE Healthcare Ltd.,
England, UK) (Z T L7,

#% 11 I ELISA T & %% SN

MRS R, BRI C R REFIRD D~ v a— L7y U2 W TR 72 iR %
1,500 xg T 20 yfiliE.o L, mBEE2G7, FEO MU 78D FERIZIE, ATV A
g\ aaisv b AL ) = T o7, o = L AT v—)VfEdks LU &
o Y 708 ) MMzt 25a—)L BT ANV a—BIO NI Z kBT 4
K E-7 A b7 22— (Wako Pure Chemical Industries, Osaka, Japan) % F\Cilll&
Lice 7N a—AREMA 2D WoERIT, GTT IR 2% 0,15 38 LU0 30 71 fE
MR Z BRI L, OB L0 Rcmifie~ o A4 20 VHlEFR » b (Morinaga
Institute of Biological Science, Inc., Kanagawa, Japan) % A\ C{7- 7=,

FI12HE FHEE~I/I v 77—V OKE
8-12 M O IENE C57TBL/6 ~ 7 A D KERE 5 L OUSH L v B M (BMC) % Hiffk
L 72, BMC I fetal bovine serum (FBS) % 10%. BX O~/ 17 7 — VLI EE

macrophage colony-stimulating factor (MCSF) % £ &2 & T 1929 fMifinksse ik %
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20% & A9 %5 RPMI A7 7 AT 7T AR L, Hiik~2 v 77— (BMDM)
~& /3t &8 7= (Schiller et al., 2004; Onogi et al., 2017), MiEHD AT B A KK/LE
VDA PERRT 5 72 554 3-4 A B 2 Charcoal-stripped FBS (Biological Industry,
Crownwell, CT, USA) % W /=5 iRI222H#4 L 7=, BMDM (T 10 ng/mL @ interferon
gamma (IFNy) & 100 ng/mL ® lipopolysaccaride (LPS), F72/% 10 ng/mL @ IL4 %
36 FEfHIIN 3 5 2 & Tt b ZFFE L, Z1<4 M1-BMDM ¥ X O M2-BMDM & &
e L7z, FERIMGMIALIE MO-BMDM & L7, MR @/ v 7 ¥ 7 35 TiZ, BMDM (2
%L 50 nM @ siRNA % 7213 scrambled negative control (Thermo Fisher Scientific)
ZE AN L7, BAREKIZIL, TransIT-TKO® Transfection Reagent (Mirus Bio LLC.,
WI, USA) £ L *Opti-MEMP® I Reduced Serum Media (Thermo Fisher Scientific) %
AV 24 BpALE LT,

BI1SH RAREREICL2MBEANEEBRREOER

BMDM #% #fj& RPMI (2T 96 /X7 L — NMIHEFE L 7=, 30 o=~ L L/ v & RijiL
EL., 10°MDO7 /L KAT 1 £721% 100 ng/mL ® LPS #4L&E L7, PBS (-) Tk
% % . 5-(and-6)-chloromethyl-2’,7-dichlorodihydrofluorescein, acetyl ester
(CM-H2DCFDA; Life Tecnologies, California, USA) &% T 1 Ffffl. =D 10% FBS
EH RPMI (22 # LT 1 Bl o F 2_— b L7=, MlafiEERERE (ROS) X, <
NTFE— K« 71— kU —#—FilterMax F5 (Molecular Devices Japan., Tokyo,
Japan) ZHWTENBEZRHT L LICLVERELE,

5 14 T HEEHAET

T Z XS E AR RERE S TR L=, one-way ANOVA (2 K B0 8o 211> 7=
. Bonferroni’s test |2 L5 L EMELE AIT-7-, P<0.05%2HFE & LT,
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F3H R
FB1IE VL)) UBeTRAOEMERBIOERBICEXDHE

FILOIZ, =T VL YEE R R I RIENI R AR~ 7 ADOKREIEINES L ORFLAL
\Z 52 BB % Kt Lz (Figure 3A-C), HFD+Ep #£ Cix., HFD BHIZRO HLILHIKE
MmN ES- 48 B LA EICIH &z (Figure 3A), 20O Z Ll2—E LT, HFD &t

B 52HNIEENE X O FENEMHIX. HFD+Ep #f ¢l & 7= (Figure 3B, C),

—J7. BRIGMIAREICIZZ R 2RO 720 - 7= (Figure 3B, C), 72, HFD+Ep 2B
T, HFD BICEBD LN DHMtbERe R & A AU RO F R et B XU/ =
— R RBEMEA R WO RO T (Figure 3D-F), LI LX), =7 L L%
REMEE ~ ¥ 2 OREEINI JOHERERE 28 ET 5 2 LR S,
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Figure 3

Effects of eplerenone on body weight gain, body fat composition and
glucose metabolism in mice. (A, B and C) Four groups of mice (chow mice: open
symbols, chow+Ep mice: gray symbols, HFD mice: black symbols, HFD+Ep mice:
hatched symbols) were used. Transition of body weight (n = 17-19 per group) (A),
representative T1-weighted axial slices of MRI at the level of the urinary bladder
(B), and quantified volumes of visceral and subcutaneous fat and lean mass from
the diaphragm to the anus (C) are shown (n = 6-9 per group). (D) GTT (2 g of
glucose/kg body weight, i.p.) was conducted in 6 h-fasted mice after 12 weeks of
HFD-feeding. The averaged glucose area under the curve (AUC) over the course of
120 min in each group was shown (n = 6-9 per group). (E) Insulin levels at 0, 15, 30
min in GTT are shown. (F) ITT (0.75 units of insulin/kg body weight, i.p.) was
conducted in 4 h-fasted mice. The averaged AUC over the course of 120min for each
group are shown (n = 7-8 per group). Data are shown as the mean + S.E. *P < 0.01,
significantly different from the chow mice; 1P < 0.01, significantly different between
HFD and HFD+Ep mice.
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FB2H 7LV UAME. HREEBIVCLEASATA-F—ICEXRE

A 12 BEZICEBT 2%~ T ADMER L O & HIE Lz, HFD+Ep B2\ T
HFD BIC3R b AU B L OWRE o mF EAAmlEn, =7 L L/ o
JEVERIE L LTOEMZ R Lz, — ., DT L L VR EIZ R D2
RO BTz (Table 8), 7o, REZ(IC—H LT, HFD+Ep # TiX HFD #fiC
R BN DR EIRE AR eWAT), R A @IEME GWAT) & X O
OEBHMNAZICHIH SNz, 51, HFD+Ep #lck W Tih = L 25 o — /Ll
W L7 (Table 8), 2 HDOFRNG, =7 L L/ VidEBNIEART~ Y ZADIEE
Rz dEsSE L EE2 LN,
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Table 3 Characteristics of mice at 12 weeks of the experimental period

chow chow+Ep HFD HFD+Ep
Systolic blood pressure (0 week), mmHg 72.7+ 1.65 72.9 + 2.26 72.4+2.79 77.6+1.83
Systolic blood pressure (12 weeks), mmHg 85.7 + 3.60 85.4+2.17 112 +2.20 ™ 94.5+ 2.71 Tt
Diastolic blood pressure (0 week), mmHg 29.1 + 3.69 31.9+ 2.67 30.2 + 1.45 33.9 +4.36
Diastolic blood pressure (12 weeks), mmHg  43.1+5.09 36.7 + 4.86 64.0+4.65 " 41.6+4.44 11
Heart rate (0 weeks), bpm 708 + 18.7 662 +19.9 677+ 17.3 679 +22.6
Heart rate (12 weeks), bpm 597 + 34.3 542 + 38.8 694+11.5™ 677 +282™
eWAT weight, g 0.48 + 0.03 0.35+0.06 2.74+0.12 2.40 = 0.07 ** Tt
iWAT weight, g 0.25 +0.01 0.21 +0.02 2.47+0.12 1.53+0.10 ™ 1f
Liver weight, g 1.04 +0.02 0.98 = 0.03 1.63+0.11° 1.40 £ 0.04 ™ 1f
Plasma triglycerides, mg/dL 90.5 + 6.23 82.9+12.6 55.4+4.67 " 44.1+3.37*
Plasma cholesterol, mg/dL 71.0 + 4.04 69.6 = 2.30 173+ 5.58 118 +2.53 it

Data are shown as the mean + S.E. (tissue weights, n = 17-19; others, n = 6-9).
C57BL/6J mice were fed chow or HFD with or without eplerenone (Ep) for 12 weeks.
P < 0.01, significantly different from chow. tP < 0.05 and TP < 0.01, significantly

different from HFD.
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BIIH T SLL)URIYTRAOIRLE—REBICE X DHE

T VUL UNBEEIEE ARSI A= AL EHLNITH7H, vV ADT
INF Rt Lz, HEREEIT 4 HMICEREZRD T, #ETo M)V 7k MG
=7 v L v R EICX DB ERO -7z (Figure 4A,B), L7223 ->T, =7
VL v EGIIY U AOBEBREB IO v ) — B L B2 W B b, —F,
E R E Tid. HFD+Ep #1258\ T HFD #HIZERO LN IRIEIR T RIS s =
Emani (Figure 4C), £ Z TH~ U ADEEFKEEE (VO), bz R kit &
(VCO2) BLOHIREBIELZNE L= Z A, HFD+Ep # TlX HFD &AM IZFES &
TAAXF RO TZEEIEDL ZENRHLNE -7 (Figure 4D-F), X512, 1K
B EABLR= X —REHOITTHEIZ—F LT, HFD+Ep B Cixt@ a5 IikakIc
HEGEA BB R R BEOEMNZR D= (Figure 4G), A LEX Y, =7 L L/ idEiE
HRART~ T ADZFNLX Rt &2 T S5 2 & T, IR KT LBHEMICE < 2
LIRS T,
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Figure 4

Effects of eplerenone on the energy metabolism in mice. Four groups of
mice (chow mice: open columns, chow+Ep mice: gray columns, HFD mice: black
columns, HFD+Ep mice: hatched columns) were used. Daily food consumption (A),
triglyceride (TG) content in the feces (B) and core body temperature (C) in each
group are shown. Oxygen consumption (VOz) (D), carbon dioxide production (VCOz2)
(E) and spontaneous locomotor activity (F) in the light and dark phase analyzed by
metabolic chamber are shown. (G) mRNA expression of thermogenesis-related
genes in the brown adipose tissue are shown. Data are shown as the mean + S.E. (n
= 4-10). *P < 0.05 and *P < 0.01, significantly different from chow mice; TP < 0.05
and TP < 0.01, significantly different between HFD and HFD+Ep mice.
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%4 TFVV R RAONBIEMEBER X TR OMBRFERNERIC
52 5%

Ml AR & =7 VL oG X DR &ERZ{L (Figure 3B, C, Table 2) i
WRFWNIRNT T D 72D, eWAT & FIICE 1T 5 HE Yefa i L OV CD11c fE gtz 17 -
7= (Figure 5), eWAT ® HE %42 X W, HFD+Ep #% Cix HFD BEIZR O B DB
Mg o e R L3Sl S 7z (Figure 5A), CD1le #fE Qe iR, chow #Eik LY
chow+Ep BEICEB W T CD11c Gt~ r rn 7 7 — 3T & A ERO bLen - 7= (Figure
5B), L7>L. HFD # CITMAasICE > 72 5iMia % CD11c Bt~ 7 1 7 7 — U3
Y PAZTe crown-like structure (CLS) % Z%78® ., HFD+Ep f TIIAZ L3 i S 7z
Z &m0 o (Figure 56B), =7 U L/ U@ BN EARIIAE 5 RENFARREE S 2 15
TS D EARB ST, S5, JFio HE Yeta©it. HFD+Ep #2350 < HFD
M DONFIREZERE O MK A5 bz (Figure 5C), IF RV 7V NEHF&IL 4 8
MCHERAERZRD RN oTeh | MR —2 L T, HFD+Ep BICRIT 580
i@ H 2o~ L7z (Figure 5D),
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Histological analysis in the eWAT and liver of mice. Four groups of mice
(chow mice: open columns, chow+Ep mice: gray columns, HFD mice: black columns,
HFD+Ep mice: hatched columns) were used. (A) Representative photomicrograph of
hematoxylin and eosin (HE)-stained sections of the eWAT, and the averaged size of
adipocytes. Scale bar, 200 pm. (B) Representative photomicrograph of the eWAT
immunostained with anti-CD11c antibody, and the number of crown-like structure
(CLS). Scale bar, 200 pm. (C) Representative photomicrograph of HE-stained
sections of the liver. Scale bar, 100 pm. (D) Triglyceride content in the liver. Data
are shown as the mean + S.E. (n = 8-12). P < 0.01, significantly different from chow
mice; TP < 0.05 and P < 0.01, significantly different between HFD and HFD+Ep
mice.
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%5 H VLV UG~ I e -V OBELFEFBE AN TF AR
SRERBFICEZDIHE

T L URENERE~ 7 a7y —Y (ATM) OEIZ G 2 5 8% 7o —H A1
FA N U—IZ X0 EYr L7z (Figure 6A-D), F4/80 %> ATM 1%, HFD BEIZH W T
FZEICHEIN L7- (Figure 6A, B), BE#HIZ—# L T (Fujisaka et al., 2009), HFD #£C
IZ ATM # @ CD11c 5t M1-ATM OFIAIF#EM L, CD206 Bt M2-ATM (38 L
7z (Figure 6C, D), —7 .HFD+Ep B ClL B BANIC X 2/ ATM 3 XL ' M1-ATM
O E . M2-ATM O/ BN A E I <47 (Figure 6A-D),

FHFF R MR X~V AR RO~ 707 7 —VF M2 v 27 07 7 — VKO RIG T
T T A )VERTZERRESIN TS (Usher et al., 2009), L2>L. B~ A
D M1 B LOM2-ATM I281F 5EEDO MR BEIZFAHATH-7-, 22T, 7ua—4A
FA R —=ZHANTE~TADO ML 72X M2-ATM I281F 5 MR BB 2 Mt L& 2
A, MR BPE M1-ATM 1% 20-30% Td 5 DIZxF L, M2-ATM D) 80% % MR B
faThd ENHLMNER -7 (Figure 6E, F), £72. 2156 ORBUIREHMEILG =
TV ) B DRBEEZ T T- (Figure 6E, F), & 52, M1 B XU M2-ATM
IBIFDH MR OHNBEEZFHRD L, WTHOBICB N TH MI-ATM & Mg L
M2-ATM (235 Tifiv MR @i 238 o 72 (Figure 6G),

~ 77y —UfE e MRBEBLOEEZ B 52T 5 729, in vitro Tk BMDM
® MR mRNA 3 % it L7- (Figure 6H), in vivo (Z—2 L T, MR mRNA 38
EMRMEL Th D MO 35 LY M2-BMDM & i L, M1-BMDM (23 W\ TR TRV 2
EWRENT,ET. =7 L L 7 i BMDM @ MR B HIC#EE A 5 2 /e )s- 7= (Figure
6H),

INSDORERNL, =L L VIR~ 7 AD ATM & M2 HPE~ & 78 528,
~7n7y—=Y0OMREIRICITZELRNWI L BEOMREBRIIML v 70”77 —
VICBWTHEAT L Z BRI N,
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Figure 6

Effects of eplerenone on the polarity of macrophages and their MR
expression in the eWAT of mice. Flow cytometry analysis was conducted, using
stromal vascular cells in the eWAT from four groups of mice (chow mice: open
columns, chow+Ep mice: gray columns, HFD mice: black columns, HFD+Ep mice:
hatched columns). (A, B, C and D) Representative dot plots of total macrophages (A),
CD11c¢*CD206  M1- and CD11c'CD206* M2-ATM (C), and respective quantitative
data (B and D) are shown. (E and F) Representative dot plots of MR-positive cells in
the M1- and M2-ATM (E), and quantitative data (F) are shown. (G) Analysis of MR
fluorescence intensity in the M1- and M2-ATM. Data are shown as the mean + s.e.m.
(n = 6-9) P < 0.01, significantly different from chow mice; TP < 0.01, significantly
different between HFD and HFD+Ep mice. (H) mRNA expression of Mr in M0-, M1-,
and M2-polarized BMDM. Data are shown as the mean + S.E. (n = 4). P < 0.01,
significantly different from Ep-untreated MO-BMDM.
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FBO6H 7LV UPNBIEHASES L OCHFBOBEREICEZ DEE

ILIBDPEAERENETH D NLRP3 1 > 7 7~ Y —LADOiEMALIE, £ Signall & LT
PAMP #%(c £ 9 NFxB 75U LWL S, prolllb <oA1 > 7 5 Y — MRS T b
% NIrp3# L 8 Caspase 1 DEEEDNMERE X415 (Latz et al., 2013; Lackey et al., 2016),
T L L MR RS S B RAEIC 5 2 5 LR 5720 eWAT 8 X O
figlZ 33T B RIE B E B AR - DI B AT L=, RIEWYT A N A @ prolllb, 116 £
X O Tnfa, 72 5 TNT NIrp3 8 X O Caspase 1 D3EHLIE, eWAT & gV 3" iz
t, HFD Bt CAHEIZEI L, HFD+Ep #izB W THH 7= (Figure 7A, B), & 512,
HFD BETid eWAT B X O T NFrB @ U U ERLEE RO =23, Zh b3y
Ft HFD+Ep # CIK K L7z (Figure 7C), LA EX Y, =7 L L/ % Signal 1 12 &
% NLRP3 A v 7 7~V — L DI EZRET 5 L E 2 b,
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Eplerenone attenuates diet-induced chronic inflammation in the eWAT
and liver of mice. Four groups of mice (chow mice: open columns, chow+Ep mice:
gray columns, HFD mice: black columns, HFD+Ep mice: hatched columns) were
used. (A and B) mRNA expression levels of proinflammatory and NLRP3-
inflammasome-related genes in the eWAT (A) and liver (B) of each group are shown.
(C) Phosphorylation levels of NFkB in the eWAT and liver of each group are shown.
Data are shown as the mean + S.E. (n = 6-9). P < 0.05 and “P < 0.01, significantly
different from chow mice; TP < 0.05 and P < 0.01, significantly different between
HFD and HFD+Ep mice.
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BTE  HEANT AL FREGOMEREHEARY I 7T 7 —VORIEN
FA POAVRERB L OEMRRELICSZDHE

TFLL ) R DMRIENRED A=A L%, siRNAICEY MR / v 7 X0 %
17> 72 BMDM % f\>, in vitro TEAT L7, MR @ siRNA %3 A L7 BMDM TCiZ,
MR ® mRNA & % X7 B3 & HIZH 50% DR BUE T 28D 7= (Figure 8A), LPS i
WD prolllb 3 X O 116 3EBLX MR / > 7 X7 A2 X0 BEEIHH] S 7z (Figure
8B), 7V FAT 1V HMALEIZ XD RIEY A NI A > OFBUEMITRD HivZe o7z
25 LPS HiIJIC k32 7 /v R AT 1 URLE X LPS #5380 116 36 L O Tnfa 384 1
L, MR / v 7 X o2 L0 &7z (Figure 8B), L72723-> T, MR iZ BMDM
(ZBIUF DRIEMEY A b A RBERENICEER G2 2 LaVRIR S LTz,

S DI RIERERICBEE T 5 v /v s LT .ROS o5 2/t L7= (Figure 8C-F),
BMDM (Zxf3 57 /v RAT 1 OALE T, ALiE 2~6 FFIZI\V\ T ROS BEA A 755
L7= (Figure 8C), —Ji. =7 L L/ U IT )V RATa LD ROS EAZAZIZM
il L7z (Figure 8D), F7z. LPSALEIZ X > TH ROS EAMNERI N, =7 L1 /v
I - A= L7 (Figure 8E), %K. BMDM I235C Ha0s 1% LPS 7Mo% 07
Mo N A B AR L. HiER{LA N-acetyl-cysteine (NAC) 12X 5 ROS DiHZE
% LPS Hltds KT HeO2 12 L 0 TR S VI RIEVEST A b 1 A V38 BLZ A B L7z
(Figure 8F),

Figure 8

Influences of MR inhibition on the proinflammatory cytokine expression
and ROS production in BMDM. (A) Efficiency of siRNA- mediated knockdown
of MR in BMDM. (B) Effects of MR-knockdown on proinflammatory cytokine
expression in BMDM. Serum-starved BMDM transfected with MR-siRNA and
scrambled control were pretreated with aldosterone (Aldo) for 18 h, and
subsequently stimulated with LPS for 3 h. Then, mRNA expression of Prolllb, 116
and Tnfa was analyzed. (C) The time-course of Aldo- induced ROS productions in
the BMDM. (D, E) Effects of eplerenone (Ep) pretreatment on the ROS production
induced by Aldo (D) and LPS (E). BMDM was stimulated with aldosterone or LPS.
Eplerenone was treated 30 min prior to the stimulation. Intracellular ROS level
was analyzed by colorimetric assay. (A-E) Data are shown as the mean+s.e.m. (n=4—
12). (F) BMDM was serum-starved and pre-treated with NAC for 30 min. Then,
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cells were treated with 1 pM H20:2 for 3 h. H202 was added every 30 min to maintain
the effects to avoid the rapid disappearance. The cells were then stimulated with
LPS for 3 h, and harvested. The mRNA expressions of Il1b, 116, and Tnfa were
analyzed by real-time PCR. Data are shown as the mean + S.E. (n =3). *“P<0.05 and
P < 0.01, significantly different from untreated cells; TP < 0.05 and TP < 0.01,
significantly different between two groups, as indicated.
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B8HE VLV UNNIBIEHHEBRE X OFEICEITS NLRP3 /7 I~
V— AIEMICE 2 RS

ROS X NLRP3 £ > 7 7~ YV —ARIZBIT 20FWR U AU > 7l (Signal
2) DOESTHS (Dostert et al., 2008), F 7=, IEHIHAEIZIS W T NLRP3 A > 7 7
<V —AOFEMALIC L v dREEA SN ILIBIE. A > AU Uit oERICHELS 5
152 LN E I TS (Stenstra et al., 2010; Stenstra et al., 2011), == C, =
7L L/ v Signal 2 IZE LA > 7 T Y —AIEMHEIC S 2 DB LR RE LT,
Signal 2 |2 X - THIKF S AUIETEIR & 722 % IL1RH L O Caspase 1 1%, HFD #£®D eWAT
BIOIRIZBWTHEIZHEM L2, HFD+Ep & Ci2indl &7z (Figure 9A-D),
F72. ex vivo TO eWAT B85 FIzB W T, 5 B Ic oW sz ILIRE D IA
FeDOFER %~ L7z (Figure 9E), X 512, Signal2 # /" L7= NLRP3 A > 7 7~/ — A
EMERICH L, =7 L o= rn 7y =I5 A5 EENRER 2T 2720
BMDM % Hv 7= in vitro 35 %17 - 7= (Figure 9F), BMDM (2% § Signal 1 & L T
LPS ([ THI L., #eifi%iC Signal 2 & LT ATP % L < % Nigericin fl# %17 > 7=,
Signal 2 HlP% D 30 pRNC=7 L L ) U &WEST H 2 & T, &@m1 S s AR = g P 2
J DR YRR L=, LPS, ATP 721X Nigericin ® HlALE |2 K 5 IL1BPEA 1E7
b HNIE o708, Signal 1 & Signal 2 OWFEKIZ LY ILlﬁE@dﬁ)ﬁEﬁDL\ iy
Lo n s = aEICHH Lz (Figure 9F), Ll EX Y, =7 L L/ > d Figure 7
BEO 8 Tl ~7c Signal 12k 2FHFEMM & 132 LT, Signal 2 (25 %5 NLRP3
A7 T7= Y= LOEM L EHEILE TS5 Z LWL ERoT,
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Figure 9

Effects of eplerenone on the Signal 2-mediated NLRP3 inflammasome
activation in the eWAT and liver of mice. (A, B, C, D and E) Four groups of
mice (chow mice: open columns, chow+Ep mice: gray columns, HFD mice: black
columns, HFD+Ep mice: hatched columns) were used. (A, B, C and D) Protein
amounts of IL1b and mature caspase 1 in the eWAT and liver. (E) Secreted IL1b
levels in the media of ex vivo-cultured eWAT. Data are shown as the mean + s.e.m.
(n=3-7). *P<0.05 and P < 0.01, significantly different from chow mice; TP < 0.05
and TP < 0.01, significantly different between HFD and HFD+Ep mice. (F) Effects
of eplerenone on the Signal 2-mediated inflammasome activation in vitro. BMDM
was stimulated with LLPS for 3 h, and subsequently treated with ATP or Nigericin
for 40 min. Eplerenone was treated 30 min prior to the addition of ATP or nigericin.
Secreted IL1b levels in the culture media were analyzed. Data are shown as the
mean = S.E. (n = 5). “P<0.01, significantly different from untreated cells; 1P < 0.05
and TP < 0.01, significantly different between two groups, as indicated.
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B4t BE

JEVS S D RAAS OIEMHALIX, A AU VB2 8 L, ka2 G B I3
<B5+ 2% (Favre et al., 2015), ZHET, ZOETFIET VAT v TOERIC
KXDEEBZONTE I, KR TIE, TVRART BT o oF 7Ty M EFMSL L
THRBREOFHICHET DL am L, =7 VL E~v 7 20T 30—
ZUESE DL & TREMEIEMZ B S, eWAT B\ THEIENEFEMED
M1-ATM D0 E M2-ATM Db 2 il L=, o8& LT, MR [H5%1X NLRP3
{75V — MZHET 5 Signal 135 502 O % B1H LB~ 7 20D eWAT
ENFIBIC I T D18 RIEA WET D Z RN E R oTe, RARIT MR FEE 23 L
JRRBIZR T DA o A VG2 S E T DM 22 R T b D TH D,

NERGARfR AR ) MR BEIHEBL~ 7 ZIAZ R v 7 Re—LJREERET 52 &
N BN TWS (Urbanet et al., 2015), L7=23-> T, JEIGMILIZ MR &ML K 28
R EFOFEMI THL EBEZXONTEL, ZOZ LIZHEL T, YFRETIIT IV
RA7 128 3T3-L1 fEAIfIZ VT ROS & MDA 2 ) U RGiE 2R = E 5
Z A HE L= (Wada et al., 2009), % 7=, MR BREANTIEGRLAE 2317 2 s ROS
DWW BROBET T ARAA L THDT T 4 AR 7 F 2 OIS L0 JE 5 EE D
AR WM EZSET D ERHE I TS (Guo et al., 2008; Hirata et al.,
2009), < 512, MR (% PPARy $ L O CCAAT/enhancer-binding protein a (C/EBPa) ¥
BAdE L IEMiR bz e <& %5 (Marzolla et al., 2012), 2D Z & l2—# L C,
MR @/ v 27 &8 XOHENEMIRMEEEESHEZMEIT2 2 LR®ESNn
TV % (Caprio et al., 2007; Caprio et al., 2010), ZHHOHE LD | AHFFEIZB VT
7L L AL MBI OFIEIC X 0 B EE A D Sz TRt N E S b
(Figure 3),

ZO—H T 27 L URERHEAMRIC & 2 TRBAIERR L 0= 1L F—RE DK
TE%ETDHZ EE L (Figure 4), MR I X D2 EGEA T ICE L., T4F
Twik-related acid- sensitive K* channel 1 (TASK1) K~ 7 A & H\ 7= i p 5
&7z (Pisani et al., 2016), TASK1 i pH &Z OB Y v AF ¥ 32V THY, B3 7T
R LT U U RRIIC L 2 BAT 1281 5 UCPL 3881 & iRl & 2 i+ 5, MEmibE
JRIFIFHE TIX TASK1 OFBUL FIZ LY UCP1 HENWI T 50, =L L T
TASK1 X~ 7 2D UCPL #E A FIE S Hi-, AEEITT L L #5703 BAT ©
AFEAREER T RBLZFEW IS e —REZEX6ND, £, REVEAfRT~ D
22Kk %5 MR BHERIO®E X, 4— 87 7 V—{EHOK FICEWO NIRRT 3 & OV
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TREWIHRR I I W CTEVEAMREZ AT 5N — Y 2 GO EAZFHET 5 2 &
HENTWS (Armanietal, 2014), L2>L., KAEBRZRICBW IR DO X— 24k
IEERD b /e o7 (data not shown), #Bfads KX OV — = RN O HERE I3 ARG 9
REORBMEIICKRESHET L0 BGEAICEHD D 2 H OBEIC O N T I L7 5k
MBRBELEZOND,

GR A hr by U ZFKa (ERW) REDAT RA RKVEVZFEENR~I 2T 7
—VOMERLRIET R T 7 A VORI EHBERETEZH S ZERHESNLTND
(Ogawa et al., 2005; Ribas et al., 2011), 7=, ~7 127 7—Y® MR IZ ERa DFH
HE 2 5 = & NEE S (Zhang et al., 2017), AT 0 A RK&/LE U ZBIEM TOMM
HEMbRESND, AR T, BEEART~ Y A~O= 7 L L U ET
ATM ftE%2 M1 225 M2 ~E & L7= (Figure 6), — 5T, BMDM (2457 L
L VLVERB L OMR /v 7 Z v i%, BMDM I8 % 5 2 725>~ 7= (data not
shown), TN HORERNG, =7 L L U ERIZES ATM BEO2{:, ~7ue >
7—Y® MR HFICIDEEEMNTERS, BEMEIEB BRI -2 LIk 2 2k
MREETHDLEEZDBND,

BRI RN MR R~V AD~ 707 7 —Uid M2 BOBIR 7R 7 7 A L%
IRTZENHESINTEY (Usheretal, 2010), MR X M1-ATM IZB W TEBHT D
ZENHERI ST, L L, GRICK LT MR 38X M2-ATM £ L O' M2-BMDM &
#E L. M1-ATM £ XY M1-BMDM (2B W TR TH - 7= (Figure 5), BWNZ AL
DEFER 2B IR FHRBUEITIZB W T, w7 v 77— U2 F 5 MR #BLE LPS HIEIC
XV AICHIEEND Z E N RENTWS (Barish et al, 2005), L->C, v~/ a7 57—
Y O MR BBUIREY 7T rickoTfilahseEZ6ND, —JF. KR TIE
MR DOHEA in vivo 38 LT in vitro W THIZEWTb 27 B 7 7 =V ORIEMHEY A b
A B Es STz, B~ 7 XA ORI & ikt M1~/ r 77—
IZBITDH MR EBBEPMETFTLTWDIZEDE T, ZOMEMALIC XY RIEMEY A
A URBLARBET D EEXHND,

=7 L/ UL NLRP3 A > 7 7~ Y —LDIEMALIZE 59 % Signal 1 & Signal 2
EENENWMSLLCHET L2 LT, v/ r 7y —Y0O ILIBFEAZRIICHIH LT,
Frliz, =7 L L 2 X% Signal 2 #41 L72iEHELOFRE X, ROS BEA DI LA
THZ MM I N, Flo, EHPNREREOT NV RATu o5~ T 20
Bz WTEAEASNLD ILIBE . ZHICHED RMIEREREL =7 L L o H ]
L7 e, TV RATREEKNRNLRPS 1 7 I~/ —LaiEHbs®s 2 &0
RENTWD (Kadoya et al., 2015), L7=23->T, =7 L L/ I NLRP3 A 7T~
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V—AMERE LTHHEMERT 2 RN E 2 5 b, IEmE-CHRIFFREIC BV T,
A7 T —LOIEMHLIZ X DEFE 2 ILIBDOBEAENA A VIR A2 RIS
ZEDRH LML TEY (Maedler et al., 2002), =7 L L/ 21T Z OHE & Jii 3
D2 ETm~ Y AORBRT ZLETLHEEx2OND, 4%, MRIEFICLDZ 2D
DHENRE MZBWTHHENTHLRFT 52 &R ROOLND,

%58 /ME

AT L - T, B EORBEFIZT 25 MR EAOFEREHANH L L
ol FOAH=ZALELT, =L L) URNEANOIEWEREICIVFEIND
NLRP3 A 7 7~V — LD A EHAE T Z L 2n L, LEXD | B
2HBERIFZ I LD & T4 7 T~ Y — AR EICK L, MR 27 72 15 HEHE O
BRI & 72 2 ATREME DS AL S iz,
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B3E WRIEHERCE T IEBICES FHlEHE T MkFEE
BAL DO MEREZ & O O 7B

FE1H BHW

ET B I 6 1T 2 BERE OHIENT X, PEENFAET D, LB EBIZIBWT, JEN
FELA 2 ME S O TUHE S BE UG R ORISR 5T 2, WNIBIEVMEKRICRET D
Treg (VAT-Treg) 1%, JERGIZFE D 1BMERAE 2 M35 2 & CTAaly OBEAGHHE F MEMER
(CEHEREEIZH O, VAT-Treg I3, MEME TIZIER IZEWEAD T 5 —07, MEPEICKIT S
AT AHATH D, € 2 TAHETIE, IR~ 7 2 OREFHENIC I T 2 MEREEIZB L |
MBI 5 VAT-Treg RTEZAL OMZE & £ OB OB %4 B BICHFIE 21T > 72,

28 EBRFIE
FB1H EZBREHY

MM 3 K OEE C57BL/6J ~ 7 A % Japan SLC Inc. (Hamamatsu, Japan) X ¥ [
A UL & IR ZEHEMERE I BT ZEHEME #0 & SR & o 7 — B R S imb 2 3 = = » |k
B EEREsx (12 FER OB A 71, 22 £ 4C) I THE L7z, AR L ORUKIE
HHRER S 7, 8 BilmoMEt:~ v 2 CIIEM T (OVX) & L<IiTBFiirafiL. 0.1
mL/mouse ® Ampicillin # 8N 5 LTz, MM T~ o 2 2@% & (chow) 7=
IXEIEN & (HFD) Z#56H L7= F-Chow #£¥ X O F-HFD £, OVX v 7 2|2 HFD % #4
g L7~ OVX-HFD #., 3L OVX-HFD v 2 (cx=x burr (B2) #ikx{T-7-
OVX-HFD+E2 #DFt 4 #EA4 7% E L1z, MEMEIZIS T 2112 D Ampicillin #5052 %
BT 5720, 8BEEOIEM:~ 7 212 0.1 mL/mouse @ Ampicillin # EFENFES- LTz,
P~ 2% chow 721X HFD % #5€8 3 % M-Chow #£d XL O M-HFD # O it 2 #E 4 5¢iE
Lize ~UAOMWREMMN 4 HTHDZ b, itk (ML Ampicilin & 51%) 4 B
BIZ E2 B5BIOEBEREANEZRB LT, /-, @F AL L TCE-2 (Clea Japan
Inc., Tokyo, Japan) % . i & LT Rodent diet with 60 kcal % fat (Research
Diets Inc., New Brunseick, NJ, USA) % #5680 L7-, FEBRITE L RKFE IR P
MBI H D = F i L7z,
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FB2H RbMuFU@ERE

E2 ¥&#k1%. 17B-estradiol (Sigma-Aldrich, Darmstadt, Germany) % sesame oil |Z
15 pg/mL LD KoL, L, v~V ZAOMEMAEMKL, ~vU RAH-D E2
AR 0.1 mL (1.5 pg/mouse) % 4 HIZ 1 RIZ F#5 L7z, B2 BHREIXT » MCET
HEEIC DS & FBR 21TV (Asarian et al., 2002). KEHERE 72 & O/ T A —%
— IR E L, EBIXEA X T % Giemsa 452 LICXVHEL
(Meziane et al., 2007), #H~ 7 ADOMWFEMBEREICK 4 HTHDLZ L E2MHER LT

(Data not shown),

HBHE HE-ARY VAFNRAR

EEFAM 12 W% ICHEAMRE (GTT) 3 X OEAHARN 15 H%IC 1 R Y AR
(ITT) %477, GTT Tk 6 BIHRDDE 7L 2—2 (2 g/kg body weight, Wako
Pure Chemical Industries, Osaka, Japan) # §FEN# G- L, # 5% 0, 15, 30, 60 35 &
N 120 5312 81) 2 A 2 & L7z, ITT Tik 2 s oo b e A 2 U > (0.75
U/kg body weight, Eli Lilly Japan., Kobe, Japan) % gL L. &5 0, 30, 60,
90 ¥ X O 120 sp & o I bEE 2 HIE L7z, mpEHEIZIZ ACCU-CHECK® Aviva Nano
(Roche DC Japan K.K., Tokyo, Japan) Zf#fH L 7=,

B 4H ZREKILREGRIEIC X DM RO BT

BRI A 14 B%ICHF 2 -5 2 Hi—55 3 T & [RERICMNT L7z,

R

FHH5HE NBWANRMERY R T M XD R F — RO FHH

BEAM 16 BRICH 2 -9 2 fi—5 4 L RIS L.

FB6EH Tu—¥A AN —ITX DML

g%z AT A RATZATTDIEL, 45 pm DA v =2 %@L T 4C, 1,500 rpm T

i Lz, RiGEkRELEnsw, Miinz &2, Ml s BEfIc 55 55
L7= SVFIZBIT % Treg DE|A % FACS Ariall 2 W\ CHENT L 7= (Sameshima et al.,
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2015; Onogi et al., 2017), Treg IZ TAAD CD45*CD4*CD8 CD25*FOXP3+Hifi & &
L77o et V7= Hiik % Table 4 12777, 5 —# X FACS Diva 6.1.2 (BD Bioscience)
K0T LT,

Table 4 7 —H% A F X MU —HiKY 2 b

EAINZ feie 4 58 RN RS ffE A=t
CD45 PE-Cy7 1:400 eBioscience
CD8a APC-Cy7 1:100 BD Bioscience
CDh4 FITC 1:200 BD Bioscience
CD25 PE 1:40 BD Bioscience
Foxp3 APC 1:20 eBioscience
7TAAD 1:100 eBioscience

% 73H Real-time PCR
FEHRICH-S & . RNA i, #5535 OV SYBR green (2 L % real-time PCR #1T -

7= (Wada et al., 2010; Yonezawa et al., 2012), K iE{n DI IH &L, 18s ribosomal
RNA THIE L7z, HW=7"F A4 ~—Dk4|% Table 5 (Z/~x7,

% 8 TH HUEEAT
T F LA S FEAERR S TR L2, one-way ANOVA £ 2 O two-way ANOVA |Z

X 25355818 £ O Bonferroni’s test (2 X A EMELEZIT-7-, P< 0.0 A&
s L7,
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Table 5 77 A ~—F%

Genes Forward primer Reverse primer
Emri CTTTGGCTATGGGCTTCCAGTC GCAAGGAGGACAGAGTTTATCGTG
Itgax ATGTTGGTGGAAGCAAATGG CCTGGGAATCCTATTGCAGA
Tnfa AGCCTGTAGCCCACGTCGTA GGCACCACTAGTTGGTTGTCTTTG
1133 CCTGCCTCCCTGAGTACATACA CTTCTTCCCATCCACACCGT
111b TCCAGGATGAGGACATGAGCAC GAACGTCACACACCAGCAGGTTA
11rl1 GCAATTCTGACACTTCCCATG ACGATTTACTGCCCTCCGTA
Ccl2 TCACCTGCTGCTACTCATTCACCA TACAGCTTCTTTGGGACACCTGCT
Ccl3 TGAAACCAGCAGCCTTTGCTC AGGCATTCAGTTCCAGGTCAGTG
Ccl5 CCTCACCATCATCCTCACTGCA TCTTCTCTGGGTTGGCACACAC
Cclil TTCTATTCCTGCTGCTCACGG AGGGTGCATCTGTTGTTGGTG
Ccl20 CGACTGTTGCCTCTCGTACA GAGGAGGTTCACAGCCCTTT
Ccl21 TGAGCTATGTGCAAACCCTGAGGA TGAGGGCTGTGTCTGTTCAGTTCT
Ccl22 TCTTGCTGTGGCAATTCAGA GAGGGTGACGGATGTAGTCC
Ccl24 CTGTGACCATCCCCTCATCT TATGTGCCTCTGAACCCACA
Cxcl10 TGCTGGGTCTGAGTGGGACT CCCTATGGCCCTCATTCTCAC
Cerl TTAGCTTCCATGCCTGCCTTATA TCCACTGCTTCAGGCTCTTGT
Cer2 AGAGGTCTCGGTTGGGTTGT CACTGTCTTTGAGGCTTGTTGC
Cer3 TTTCCTGCAGTCCTCGCTAT ATAAGACGGATGGCCTTGTG
Cer4 CGAAGGTATCAAGGCATTTGGG GTACACGTCCGTCATGGACTT
Cer5 ATACCCGATCCACAGGAGAA CCATTCCTACTCCCAAGCTG
Ccré TTGTCCTCACCCTACCGTTC GATGAACCACACTGCCACAC
Cer7 CCAGCAAGCAGCTCAACATT GCCGATGAAGGCATACAAGA
Cxcr3 GCCAAGCCATGTACCTTGAG GGAGAGGTGCTGTTTTCCAG
18 rRNA  GTAACCCGTTGAACCCCATT CCATCCAATCGGTAGTAGCG

Emrl, EGF-like module-containing mucin-like hormone receptor-like 1; Itgax,
Integrin alpha-X; 1133, Interleukin 33; I11rl1, Interleukin 1 receptor-like 1; Ccl, CC
chemokine ligand; Cxcl, Chemokine (C-X-C motif) ligand; Ccr, CC chemokine

receptor; Cxcr, Chemokine (C-X-C motif) receptor
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% 3H R
FB1H BREMEERTVRAOFEEENBL XAV —RKRFICBT IHMHEZEL
ol S NS = AN A

EIENRANIC X 528 ORE A~ IIMIE TR/ % (Amengual-Cladera et al.,
2012), L7=R->T, £TK%~v U ZOMRMEBREMAT Lz, HEMETIEZ. & RAR
(2L FHRARERINE X OIENZHE 238972 (Figure 10A, D, E), = % /L ¥ — &
a2 & BEEEE (VO [ZITEbERD oo, bk FEEHE (VCO2)

IElE AR L BV Tl Lz (Figure 10B, C), — FEME I, Eisl
BAM OB XD IREEINIHENE & il LIREETH 528, OVX 1T K0 FR2RENE R
7= (Figure 10 F), £7-. OVX-HFD ~ v 2Zxf¥ % E2 #fiF 1%, KEH M % F-HFD
BEERFRE £ Tl L7z (Figure 10 F), Z oL &, it~ o 2D VO B8 LT VCO2 11X
F-HFD BEIZB W TR F 238, OVX-HFD #Tlda 6725 VO: DR TF 2O 72
(Figure 10G, H), F£7-. OVX-HFD B2 BT 5 206 O BB MK i, E2 flific
FVHEEICSE L. (Figure 10G, H), fiHIRF OB E &L, HIREFIEN (Wg) Tl
BB A FGE L7e S BRIC AR ZFBO o 7oy, BASIENT (W) IXREZ bIc—2
L7=EM %z Le (Figure 101, J), —J7. @AENFR&AA 12 8 BIZ MRILIZ X Y BIF&E
it L7z & 2 A WIBEVRLAE & B TR O ERIT VI b EREE I - L,
OVX IZ L 2 EW RGN &I B2 MifKic kv F-HFD B & RFEE THfl s
(Figure 10K-M), L7223 > T, @M & AANT 16 H Tl Wg EREEDRA LB X 72729
F-HFD & OVX-HFD MloEMHEE LT EEZ 6D, U EXY | E2 Z&EEVARIC
KD REEM, BN ETER L O 2L X — B O T Ioxt U CBIIc/ERN 35 2 &8
RENT,
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Sex difference in metabolic phenotypes of diet-induced obesity. Changes
in body weight (A, F), oxygen consumption (B, G), carbon dioxide production (C, H),
weights of gonadal (Wg) and inguinal white adipose tissue (Wi) (D, E, I, J) in male
(A-E) and female mice (F-J) are shown. Representative T1-weighted axial MRI

slices of female mice (K), and estimated volumes of visceral (L) and subcutaneous

fat (M) in each experimental group of female mice are shown. Data are the mean +
S.E.(n=10-18in A, F; n=5-9 in B-E, G-M). *P < 0.05 and *P < 0.01, significantly
different from Chow mice; TP < 0.05 and TP < 0.01, significantly different between
F-HFD and OVX-HFD mice; $P< 0.05 and $P < 0.01, significantly different between

OVX-HFD and OVX-HFD+E2 mice.
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E2HE AEMEEH~TYZAOBERBICBITIMEEZELI A M LU DRE

I, @R AR X DR COMEREEZ BETT 2720, GTT BLOITT %
1ToTe, HEVETIE, SIEMRARIC LV ERRMHERER & 1 v 2 ) VEZ MDA
Rz (Figure 11A, B), — HMEMETIE. @IEMI AR D FERBR T IIRETH -
7273, OVX-HFD TIIBAZICHE L, E2 iRl 2 g F-HFD B & FRRE £ THES
7= (Figure 11C, D),
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Figure 11

Sex difference in glucose metabolism of diet-induced obesity. Glucose
tolerance test (A, C), insulin tolerance test (B, D), and glucose area under the curve
(AUC) in male and female mice are shown. Data are the mean = S.E. (n=5-9). *P<
0.05 and P < 0.01, significantly different from control mice; TP < 0.05 and TP < 0.01,
significantly different between F-HFD and OVX-HFD mice; $P< 0.05 and $P< 0.01,
significantly different between OVX-HFD and OVX-HFD+E2 mice.
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EI3HE AEMEEWH~TZAD VAT -Treg BREDPHHEEL R 'L OEE

VAT-Treg |38 RAEFS L OBEREH OFRE T EHE R REI 2 5, HEME~ ¥ X TITIEH
IZFEV VAT-Treg 23 A L. THPEERIEOTLEICHFET LB TS
(Feuere et al., 2009), L2>L. MM TOIEGRIZEE DS VAT-Treg OZALIIARHA TS 5,
2T, 2 MEOREMEE BT S K, B IO VAT 128175 Treg OEIGE 71
—H A R A MU —ZHOTHRH L7 (Figure 12), MURICIS VT, CD4* T AR T ke
TIEERD o720, HEETIE OVX-HFD 35 X OV OVX-HFD+E2 #: Tl L
CDS8* T ALt & b ic @B RARIZ X v Lz (Figure 13A, B), L»L., i
ik Treg (FZMEME & HICKBETE(LZ RO ) > 7= (Figure 13A, B), —J, VAT {2\
THEME~ 7 2A CIIBERIC —E L (Feuerer et al., 2009; Nishimura et al., 2009; Winer et
al, 2009), @IEMEAMICLD CD4* T Mgk, CD8* T MAZOHM, & LT
VAT-Treg O¥/b 78 87= (Figure 13C), HEME VAT Ti%, CD4*T #ifads LU CD8* T
Ml OBEITHE 2B E2RBD e o7 (Figure 13D), BBRZENZ L2, MM CTIXME
P LT E IR B ARIZ XY VAT-Treg OHIME R % 7~ L7= (Figure 13D), Z D
X OVX 12k gk L., E2 fifsiX F-HFD Bt & FEEIZ VAT-Treg #HEMIE7-
(Figure 13D),
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Figure 12
Gating strategy for CD4*CD25*Foxp3* Treg cells. Representative flow
cytometry plots showing the gating strategy for identifying Tregs.
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Figure 13

Sex difference in the impact of HFD feeding on adipose tissue
localization of CD4* and CD8* T cells and Treg. The ratios of CD4* and CD8*
T cells in CD45* cells, and CD25*FOXP3* Treg in CD4* cells of spleen (A, C) and
gonadal white adipose tissue (B, D) of male and female mice examined by flow
cytometry are shown. Data are the mean = S.E. (Spleen, n = 5-9; Wg, n = 4-6). *P<
0.05 and P < 0.01, significantly different from control mice; #P < 0.1 compared with
control mice.
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H4H BREEER~ Y AOEHMEBRBEREICS T IMEEL= R b F Y
D&

VAT-Treg OB K 2 NENHHARE M RIE D ZAL A MFTT 5 720 RNE BB s 738
BLaffhr LTz, e~ n 7y —Y~—7—Emrl (F4/80), KiEE~s a7 7 —Y~—
J1—Itgax (CD11lc) . BELORIEMEY A N A > Tnfa & 111b 1%, M-HFD #i2B T
PE 2 L7z (Figure 14A-D), — HHEMETIZ., 26 RIEBEES ORI
OVX-HFD BEIZBWTOARAFEICEM L7 (Figure 14E-H), VAT-Treg 231 L 7=
F-HFD £ X O OVX-HFD+E2 Tl Z 6 ORBEMZ RO 720> 722 L ovs (Figure
13D, 14E-H), #ft: Tl Treg #41 L7= E2 1EH MENFAARE M RIE O MElc FH 575
AIREMEDNE 2 BTz,
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Figure 14

Sex difference in the mRNA expression of inflammatory genes in
gonadal white adipose tissues. mRNA expression of Emrl (A, E), Itgax (B, F),
Tnfa (C, G), and II1b (D, F) in gonadal WAT of male and female mouse is shown.
Data are the mean + S.E. (n = 5-9). P < 0.01, significantly different from control
mice; TP < 0.01, significantly different between F-HFD and OVX-HFD mice; $§P <
0.01, significantly different between OVX-HFD and OVX-HFD+E2 mice.

51



FBH5HE AEHEER~ 7 XADOEWHAMR Treg 128517 5 IL33/ST2 ¥ 7 F)v

HEPEIZ 5 T, Interleukin 33 (IL33) X% O &K ST2 (Interleukin 1
receptor-like 1; Il1rll) % L C VAT-Treg OEIE ¥ L OMERRIC EE & B %21 5
(Vasanthakumar et al., 2015; Kolodin et al., 2015), L7-72%-> T, VAT-Treg JG1E DM
HEZEIZRB T DR & L C IL33/ST2 v 7 /WiZEH L. IRIMGEE D 1133 35 X OVMERLFE
7 & HifE L 7= CD4*CD25" T #2361 % 11rll ORs7-FE Bl & figffr L 7=, IL33 I%
RIER EIC L DMEFEIC I pivsiud Z M5 TS (Kolodin et al., 2015),
ZOZ LT LT, 33 OFBUIHMEME & & I NEF K OGN D12 M 2 IR BB 12 AH
B LTI L7z (Figure 15A, C), — 77, HtE~ 7 XA TIXIBIIZEVY VAT-Treg @ ST2
FEHIWIE T 5 A & —# L (Vasanthakumar et al., 2015), AMRFHIEB W TH
M-HFD #£i28) 5 I1rll ORBK T 258972 (Figure 15B), X 52, HEMEICHB W T
HEMERANIC LD Hirll ORBUK T 258072 L7225 Figure 13D IZB W THR®
5417z F-HFD 3 X O OVX-HFD+E2 #£ D VAT-Treg ¥8/0i21%, IL33/ST2 > 7 F &
VI B2 DREE NS D 2 L 7z (Figure 15D),
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Figure 15

Sex difference in the mRNA expression of IL33 in gonadal white adipose
tissue and ST2 in adipose CD4+*CD25* T cells. CD4*CD25* T cells were
isolated from the Wg of male and female mice by FACSAria cell sorter. mRNA
expression of 1133 in the Wg (A, C) and I11rlI in CD4*CD25* T cells (B, D) is shown.
Data are the mean + S.E. (n = 5-9). P < 0.05 and P < 0.01, significantly different
from Chow mice; #P < 0.1, different from Chow mice; TP < 0.05, significantly
different between F-HFD and OVX-HFD mice; $$P < 0.01, significantly different
between OVX-HFD and OVX-HFD+E2 mice.
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B6H BUHHEBOr T4 U REAB L VIR Treg DX T4 VU Z /K
REICBTH MEEL A b S ORE

Figure 15 DREAEIC L0 . B EE 5 MErE VAT-Treg g & IL33/ST2 + 7 /LD
MBI bnignoiz, E-. BV CD4*CD25* T M) 2 HEFER 1 Ki67
DIBUZH ZRZRD 720> 7= (Data not shown), = Z TWKIZ, JEHIZFE D VAT -Treg
JRTEEIBIZEB T D MEEZEOMF & LT, Treg OiFEEIZEH L1z, VAT-Treg |34k~ 72
TENA VCEZBEERERILLTEY (Feuerer et al., 2009; Cipolletta et al., 2012). Treg

DFAFE~ DRI T DGR SN D 7=, JRIIR D 7€ 0 A 388 L ONE
#f%k CD4*CD25* T MR OX N T D2 7 T A VZREEBEZRFN LTz, TEIA L2
ORIETD2%REE e — b~y 7 ETHRTHEOR L7 (Figure 16A,B), t—hF~ v~
AT X DI, BEECIEEIRITRATTIC L W 2 < ORRIER 7 &0 A VBB L,
HE AR CD4*CD25* T MR D 7 € A VBRI BNILF L7z (Figure 16A), MEME
ICBWTh, RIS O A L OBINE r T A VZRIROBD PR L
7=, NEWGkAE CCL24 I X ORI CD4*CD25+ T #iiffld> CCR6 & CXCR3 i3,
VAT-Treg 2N L7- F-HFD 3 X1 OVX-HFD+E2 BEIZHBWTHERIZHEML Tz
(Figure 16B), = Z T, #EMEICBWTRBMICEL LA v 7 FVIZER L,
ST DU RERITZERFEB 2 MR L b ICH ¥ ZB8N L THET L7z (Figure
16C-F), MM DfEMAFHAE TIZ, CCL24 8L CXCR3 Y 4> K CXCL10 (XML,
CCR6 DU H > K CCL20 ITHAEEZBD WL OO, HINT A{HA 2~ L7 (Figure
160C), HEVETIXEIERAMIZ X Y VAT -Treg 238/ L7-Z &5 VAT-Treg Z1LiC
INOTEAA FRBLOBIMIBEEH L2 B2 b, —J, TElkk CD4*CD25*
THIfEIZF 1T D CCL24 D32 K CCR3, CCR6 35 TN CXCR3 X/ ME A & 7x L7223,

B EERD o7z (Figure 16D), HEMETIE, JEW#IE CCL24 ¥ X OVEN#Hf%
CD4+*CD25* T #ifEiZ 3317 %5 CCR6 & CXCR3 IZ VAT-Treg JifE & B L 7= &L & 789D
7= (Figure 16E, F), —F5. 2N HIZxIET 2 BREREB LY > F3BLE, F-HFD B
X OVOVX-HFD+E2 BEIZBWTE L Lo 7= (Figure 16E, F), X - T, itk o
CCL24, JENi#EM% CD4*CD25* T #lifa> CCR6 35 L U8 CXCR3 DFEBIEINA, MEPET
® VAT-Treg O REALICEE 55 5 /[ REMENE 2 b7z (Figurel6E, F),
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Figure 16

Heat map of mRNA expression of chemokines in the Wg and their
receptors in adipose CD4+*CD25* T cells. CD4*CD25" T cells were isolated
from the Wg of male (A, C, D) and female (B, E, F) mice by FACSAria cell sorter.
mRNA expression of chemokines in the Wg and their corresponding receptors in
CD4*CD25* T cells was analyzed by real-time PCR. Heat map analysis showing
different gene expression pattern in males and females of each mouse group. Color
from red to blue indicates high to low expression. mRNA expression of Ccl24, Ccl20,
and Cxcl10in the Wg (C, E), and Cer3, Cer6, and Cxcr3in CD4*CD25* T cells (D, F)
is shown. Data are the mean + S.E. (n = 5-9; C-F). *P < 0.05 and *P < 0.01,
significantly different from Chow mice; #P < 0.1, among two groups, as indicated; TP
< 0.01, significantly different between F-HFD and OVX-HFD mice; $§ P < 0.01,
significantly different between OVX-HFD and OVX-HFD+E2 mice.
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B/7TH Jifig Treg D7 T A VZRERBEICB T HIMEEL XA Il D
&

&

R 31T 5 Treg OFIGITA BRI AL 2R D 727> 72 (Figure 13), ZDZ &I
—H LT, MIgICR T D' A 3Bl L O CD4*CD25* T MifldiZ i 5 74
A URREFEBIL, ML HICHEREERD D> (Figure 17A-D), L7z3-
T, IS Treg B RO ENA v 7O IR, R TIE R  IEIHEMER
FTCAET 5 B BT,

e
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Figure 17

Heat map of mRNA expression of chemokine receptors in splenic
CD4*CD25*T cells. CD4*CD25* T cells were isolated from spleens of male (A, C)
and female (B, D) mice by FACSAria cell sorter. mRNA expression of chemokine
receptors in CD4*CD25* T cells were analyzed by real-time PCR. Heat map analysis
showing similar gene expression pattern in males and females of each mouse group.
Color from red to blue indicates high to low expression. mRNA expression of Ccr3,
Ccr6, and Cxcr3in CD4*CD25* T cells is shown. Data are the mean + S.E. (n=4-9; C,
D).
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B4t BE

ZMEDRIICE T 2= 2 b u s DR T, B L O 2 BUERF O U 2 7 #Ic
%< BT 5 (Karvonen-Gutierrez et al., 2016), AFEAY7e = & b 1 & U134k & 722k
CER LT — G, 1 2 U R IRE A I X OMBIERIE 2 R Ei+ 2 2
& T RBHEFMEOMERF 24 5 (D’Eon et al., 2005; Nagira et al, 2006; Xu et al., 2011;
Yonezawa et al., 2012), &2, METIZ= 2 b A UAERIC KD . —RRagc M L e
i LTSS I S R E O BN/ NS N EZ X N TWD, S HIT, HEETITEREIC
B U VAT-Treg 25004 2 Z & TIEMERIEN L 0 JTHE L G R F 2 sE 25 2
ENFEINTWD (Hanet al., 2013), L2 L, MEVEIZE 1T 5 VAT-Treg O RTEEAL.
BLOKRERICHT 2R ba O BII A TH o 7o, ARUFFEIZEB W T, VAT-Treg
AT AL A WEENE TR 3 2 DIt L, MEME TITIBIN4 2 M E A2 B & 2T LT,
F 7o MEME O R EIMEIL ~ ¥ 22T D VAT -Treg OEEINNINEFHHIC L 2= b/
YOREBICEVEEL, = A M S UMiRRn I nEEESEZZ b (Figure 13),
N7 88 T D VAT-Treg JREIZHBIT H = A hr b U OBEEREEINRBR I NI, S HIC
CCL24. CCR6 ¥ LT CXCR3 & \W\o 7o A o B 4y 1 36 Bl 2% MM AR5 S 1 7
VAT-Treg Zfb EAHBI9 5 Z L 2k L (Figure 16). 2N HD7rE A v 7 F AN
VAT-Treg £FEICR 59 % vlREM: % L L7,

HEME~ 7 2 Clx VAT-Treg O RTEIC 515 5 TL33/ST2 & 7 F L 0 BB A8 8 X C
% (Kolodin et al., 2015; Vasanthakumar et al., 2015; Li et al., 2018), A#FZE CILEEH
=L, M~ ZOEMMEKE TIEIEEN ALY VAT-Treg /EL LT
CD4*CD25* T #ifid i @ ST2 3B o & ek TL33 DI %58D 7= (Figure 15),
- OEIE AR L % ST2 BLOMA 1L, VAT-Treg 23#/13 % F-HFD ~ % 2 Of5
ik CD4*CD25* T fifdicB W THRBOH bz, LN T, WHEIZE WX
VAT-Treg @ JRTEIZ1E TL33/ST2 LI OFEN 595 LB 2 bivi, i, VAT -Treg
JRTEIZ BT 2 BB K1 & LT, PNIBIENMRRr R 2 PUR 238532 T Milas 51K
(TCR) OFHD/REB I TS, VAT-Treg (ZBHH 725 TCR O FEEL~ 7 2 %2 H
FREHC 3N T HEMECIE VAT-Treg ZAHIMIT 5 25, MEHECIE = 0 & 5 A2 Z5(KIZaa b
nigmoiz (Lietal, 2018), ZDOZ b b, MEMFFRI 72 VAT-Treg MO A 71 =
REDPMFET HZ L ZREL TN D,

WTEME Treg ITMIRToHb L, U o "Hiiflkaz F & LTRFITHmT 5, KMk~ &
o34 L7z Treg ITHGREREE 2L U CE OMEFE MR A 5 (Campbell et al., 2015), i
M AENE Treg 1M RINR T ENA VZBERDRIAE = 2R L, HTENA

56



T F M K DM~ DL ST 5 (Wei et al., 2006), fEi#EA%ICH1T 5 CCL24
B LOVEW#EA CD4*CD25* T ffifdiZ 351 5 CCR6 & CXCR3 DFEBLL, MM~ 7 2 D
VAT-Treg Ot L —FH L7-L# %2R L (Figure 13). ZNOHD7 TN A ¥ 7 F LR
VAT-Treg OBEIZB G T2 FREMENEZ 2 b vz, EEIZ, CCR6 K~ 7 AHEKD
Treg CTIXHEERENTT T H Z &M, in vitro DRFHIB W TREITWS (Yamazaki
et al., 2008), =5, CCR6 X~ U A DEHiZBAE L 7= FBAY B O PN i %%
(EAE) €7 /L Ragl X~ 7 A DA RISV T, Treg W ERE DG % 388
CCR6 78 Treg OlEAEIZREET 25 Z £ 2% in vivo TH/RENTWD (Yamazaki et al.,
2008), 7=, mfENi &% AR L7 CXCR3 K~ U A DEN#AkIZ 5T FOXP3
FENMETT 52 ENHEINTWD (Rocha et al.,, 2014), CXCR3 I Treg DR~
DEMEICE LT 2 Z L AHES L TEHY (Yamada et al., 2012), CCR6 [Ffk, CXCR3
H F72 VAT-Treg OZEFEICE 53 2 FIREMN B 2 DD, AL T, MEMERRAIZE
NEM R ARITHE D VAT-Treg DM E 2 —B LI r TN A > 2 7T DR
oIz, ZTOZEIZHLT, =R buFrnl o 3FRICEIT S CCRE FHL 2
M+5Z ERMEESnTns (Hoetal, 2016), L2>L., Treg @ VAT ~D &) E (2%
HERANOF R ENA LT TNV LG T A D= ALEIRERATHY , S5
BROBRADBRBETH D, ARFHZEBWTE, FEHA Y BIOXOZARE AT Y —=
Y7L, WM VAT-Treg RTEICBEIE L7 Eh A ¥ 7TV OEM 28R L=, Treg
BT DTENA VEREKROFRZIZEL UL A% 77— A A M) =% Hni-
K VFEMN O IEM R N NE L Z 2 BN D, S BT, ABFEIZE W TRE S 7o Bl
PITFMIEL, ABKE~ U AFIIHRTUAEEZ W Te I AEBREZ1T O Z LT
VAT-Treg O JGfE & OB/ BE#EZ AT 20BN H 5,

PEARLE AT SN D REMEE LT, 2 BARY o8Bk ILC2) NEH ST
Do BYERNLE X ILC2 Db LOMEIEA IHI L, ILC2 NRIEICE G357 Lv
X — PR KR DO RERR TN & e LSBTV (Cephus et al., 2017; Laffont et
al., 2017), FEERIC, Wi B EE O M ILC2 &tk & ik L B TIRECTH 5 2 & AR
I TW5 (Cephus et al., 2017), ¥4, ILC2 23AENGFH#IE 5 14<° browning (2 B %
EEI A S Z LR HEIN TS (Bénézech et al., 2019), L7278 -> T, JEWEIZLED
R EFE OMZEIZ ILC2 HEAET 2 RSB 2 b b,

YU RIKTHT A ha S U —RICRBEER TR RS T Ly b &
HAWTHE SN C&7- (D’Eon et al.,, 2005; Yonezawa et al., 2012; Torres et al., 2018),
—h. TNOIIHEEAEBERE L TEL T, ARBREES TIERV, BlREOMEENIEHR
4HTHY, 7y MIHTHEHEN Rz A e Uil LT4 BT A N T U4 —

57



NV 2ug B FREGT 2 HEPERE S TS (Asarian et al., 2002), L22L., Z D
BREIZESEMFILILLZA, vV A LTTHRFETHY , 2 bue—/L gL
EWR KRR 2RO Tc, A ATITHES MBI A, KIENEE., =X — s
FOMERH 2R i Pl e B, AR A e S o BREREZ~ T ZAHT2D 1.5
ng LIRIE L7z, HEERIC OVX-HFD ~ 7 R CB T 2 RERFE A=A bu s o b XY
HFD v v R L[ARREE CHIET S Z & 2R L (Figure 10, 11), C57BL/6J ¥ 7 A |
*THTA Ma S UREET VEMNL LT,

JEREED b I T D VAT-Treg RfE & it L iE A EHEHR S ST\ b, L
LINSOHT KT DR L0, TOBME L LT, #BRE OFm, MR OEE
PR, 36 L OV VAT -Treg B DT 7L OME: ERBET 5 B 2 Hitd (Winer et
al., 2009; Eller et al., 2011; Zeyda et al., 2011; Travers et al., 2015; Becker et al.,
2017; Zeng et al., 2018), ARGHHAEIZ IS 1T D VAT -Treg DM HE S 72 Tl
WERE D% < N TH - 7= (Zeyda et al.,, 2011; Wolowcezuk et al., 2012), Z D &
(B LT, B~ 7 A 2BV T VAT-Treg JRfEDMEZENRE SN2, EED A D
ZAXAABIRT R ha OB EII R E THo7- (Pettersson et al., 2012), A&
MRIZBN T AR R b a7 U EH D VAT -Treg IZTRL & T 5 Z L #H LT
L7, —FH, =2 ba 7 U0E Treg 210 Tid e < £HFITEHT 2720, RWFZEIZEB W T
55472 VAT-Treg RTEICK T 2/EAIZ. =X b 77 DS IEGIC B L 7R A h L x
ERBESEZEOFOOLE S LTELLND,

FOXP3 i%, Treg O MMHISEERBLO - OICEHERIRER - Th o, LIz -> T,
Treg 1T —#%(Z CD4*CD25*"FOXP3* T fifid & E# X5 (Fontenot et al., 2015), AHF
T, 7r—%A FA N =281 5 FOXP3 DM YL D 725 | 5T AL 5L
AT O RN/ T RN LT AT & FIC K DMIEEEE AT o7, LinL, RTHRLLT IV
T b RALPEIX mRNA REHMHT 21358 S 722072 (Do etal., 2014), Treg (2815 7%
T A RRFEBLENT & U CHE MR F L OV & CD4*CD25* T il 2 Hiff L, &
E1T-o 7= (Figure 16, 17), FOXP3 23 [FE S 415 LAAiiE, Treg i< CD4*CD25* T
fa b BRI N TUW=A (Poehlein et al., 2009). UT4E., {EMAL T fijnd £ 7= CD25 % 3§
H45Z NS5 (Ohkura et al., 2016), L7=728-> T, FOXP3 L /R—H& —
Y URREDNRTRNLT T & ROEEE RN T T FOXP3 ke 2 HEE§
52 &ET, IV IEMRBLETIHRBEZECOMHT N AREIC/RD EEZBNLD,
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5581 /NG

ARFFE T, B IEIC R T D VAT -Treg O JRTEICHEZENH D 2 & 2R Uiz, MM
B D EEVEIERICEE S VAT-Treg OEINI. = A va X 2N LierehA4 v 7 F
JMZEVFEEEIND Z ENRBINTZ, £, ZTOZ &N~ T 21281 5 I IZ R
L7 BYERIER L OB R E D OPEEEO—KE L TEHEETHL LEZ BN
776
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B 5E KiE

RN OBERBHE R ERERFIC I3k 2 7o AT 84 RAALEVOFERMOLNTEY £
DREHEITHERIA 70 & OMRHIEF 2558 5, ERHRE T, NIBIEVMER#EZ 0L+ 2
RAHHERE T OB IIEDSMUHIEE O AR RE TH 5, AW TUoicATaA R
RIVELSTHDLITNVRAT O U OZEEMR O~ 7077y — 280 Hiea i L.
MR FEEANC X 218 AE B 2 FE 0 & U7z 57 72 IR B s 2 B & Mz Lz,
~r7n7y—UIiICBiF5 MR ORBLARIIRIEIC L mfil S d s, & OMEE IR
JEME~ 7 17 7 — U ~OBMALTIE R A M A VEADHERICEETHLEEZD
7z, ¥FlZ. MR FHEIZ NLRPS o« > 7 5~ Y — A Signal 1 3 L 2 Ol Z i
T5Z&T, ﬁﬁ&lhmmﬁﬁméﬁﬁzkﬁ%%#k&otoKﬂﬁi JIE i PR
FISRED 72 59, NLRP3 A 7 T~ Y — A0+ 2 H OB, . s
72 DL OFRERFEICHT D MR BLEOMREMEZ R L-, Wwic, IEEHEICB W
T NSRRI kAL D18 ME AR SE L2 %t 5 A BRI 72 BAEIR - Cdp % Treg lZxt L, A7 mA K
FNVELTHDLTZA Ma U AERHOBLRPORE L R r A VBT a7 5
4»%%:;@VMwmg%E:’Hé%@%%%&%%&%ﬁ4yv7+w%ﬁm
Liz, 5%, ARFHIB T 5= A b a7 12 K 5 VAT Treg JRTEREME O X BMEH S
HZ LT, mAMaT D Treg #40 LI- RIEFIHERE S & M 4, JRIFE~DIGH
MARE L 705 Z D WIRF S LD,
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