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AL RY) v 7Yy FO— OB MFEEIIINEIRNEESLEER & LTHEENTE Y, T2
I - IRESEE - MERED ) b 220U E2 32 b0 EREIN TS, WIBIEERICHE - <
REEC ORI RMEEED 2 VI E EA2EHT % L BIIRBILERED ) A7 &L kY, FHEZD
BE2SEH SN TV, HWEGHWIZIZA YR v 7 vy Fa—20WEiE, MiEREERE>ETRE LT
T A RESE R, PRESERAE, UL LA 72 EORESAT LCHER L, IR, ST, 12U, Bk
TEALIE 22 EOEIGEEREZHET A L) EEML-boTh ) (1), #RERLEEAEIZLDN
e AR LS D 72 5 SN ARFBEED, [ThEERRH A Y T —27 1 L L) REJEEHEBOBIEIC L ) &8
B2 W ] - RIS B EEZ D ENTES.

1. REEOEHERSICH T 3EHiRE Y07 77— OHEEER

N O NIRRT, NEIFOERIERIC X RO L & b ICImENE, ~7a77—URY
YOSER T EORIEMBL DR, BMEOMHEAL, 7T BRI A VEARE O R DS 1 F 3 v 7 %A
MREOOLNDL. NSO —HOEALIZEIREILIZ B ZIMEREY €57 > 7 EEMLLTB Y, [HRIGHR
VEFY L] ERERTV S (B2, BRSO R T, FEAILIRIRIILIC BV TR I L Y
B & A SRR EE SR B4R+ > — T3 5 Toll-like receptor 4 (TLR4) # 4 L CHEIZHEAET A~
a7y —UriEM kT s 2 &, E b &z~ 2 1 7 7 — P Tld tumor necrosis factor-a (TNFa) O pEA:
DIEL, SR BV TRIE R HE BT 5 2 WIS 2 k> TE 2 (RMDPY . IRl
T CIXFEEMIE T 2 BRI & 2  OMEMIBOME/ERIC X 0 iEZ BT OEFEESHER S LTV 225,
W 72 PRI ERE I & 0 BRIAMRE SR RAL - BEREA2ICK A &, Rl ~ 2 a7 7 — Y oMESERICT
L— %2506 TIZEIEBRICKR Y, RIS B T 2 BESPORE B L - B LT 5L E2Z N5,
Y7077 —VICHRT B TNFa 2 & ) IERALIRIHIAE TRART 28 & & b IZHIIBIEAHE S N B 75,
Mo 2 Efilez~ 207 7 — UMWY HATEE - WHT L 2= — 7 ks LT
crown-like structures (CLS) (FjEkkfE) 258 ST 5. CLS IEEENZ G © E8 L THRREA 2
ba- 72 ERALRRI a2~ 27 07 7 — O A& - T 2 MM EEROY E LChEMITsNs (K
3).

2. FERFHEEIICH 1T ZIBMERED S FHIE EAE - REEENES

PRI L7~ 7 0 7 7 — DI B\ CRRIIERINEAY TLR4 2 1ML+ 2 &, BEEOREA L
H — T % macrophage-inducible C-type lectin (Mincle) ®%BIAFHE S 5%, Mincle D531 CLS
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J. Leukoc. Biol. 88: 33-39, 2010 (Review); Endocr. J. 59: 849-857, 2012 (Review)
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MERRBEEES . EROERE-v/A77—Y%E. LEFRHHEROEIELS
BELTE, v/nI7—C 0K, REEY A FHI EEDEN
J. Leukoc. Biol. 88: 33-39, 2010

2 i & EAREEAL - MR ') v

AT A2~ 07 7 —DIZIZIZRE LT\ 5285, HISEICHE - 72 IERALAREAE A & B 3 2 R Ao
R 12 & DG E N5 & transforming growth factor-B (TGFB) DA % e L, CLS #if ki &
L CRERESE A Sl - WAL S Y. MIIEIC 33 B A IB OIS & L CIRIRLR D 2B AL - MAEfL
WL ENELEEZEZLIENTES (X4).

FREDIEMALIZ & 0 ML 2 &, PRIGRARIC T ISR 2 D 5 2 EATE R R Y, Wil
7o BEEERR IR X MG BRI & ) Pl B 70 & O IERR MR 2 E I < TR & LTERL,
M RE S5 R MR 72 E O T 2 5IET 5. —77, Mincle 2 RIET 5~ 2T, i IRk IS
BT % CLS TR AP S AL CTIE - MHEALAEER T 5 &, BRIiMIIISMAEsEIc A 2 & 2 CHER EL, &
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kA0 i NASH® FFfigi( <
H+5CLS

BRI AEAERRIC & Y HRaSEI<Ra-7-R Hi#fifa (ARRA#IAa -
FRE#MR)Z<v/077—CARYBEATRE - LET HEHIE

3 MEWh#Ako CLS & o> hCLS

Mincle (+)

B 555 0D R A
(IR 1 ¢4 - #RHEAE)

SEHIRRIZER S B

Mincle (-)

BERAfARRAR K 1E
(Healthy Expansion)

g Rk , R
#fa5t ! ¢ Y | IER S

gﬂ?&‘lb BERART : =
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Nat. Commun. 5: €e4982, 2014
4 Mincle & [JRIH##D Healthy Expansion |

FIOWRIHIA R ORI E A 2 2%, IR 2 L OB EMBH ST 2 (K4, 5
HIRE DO BERALIZ S 22 h b & F RAEFT R R HRAE L AT S 7= iR idiakix, [HRMIALRL O Healthy Expan-
sion] EHWVIREIRETHY, AFKRY v 27T r Fua—AREEEERICBTABRNESRINER S
TWwa., Dbl LX)z, 77 ABRUERRHEZLR Z i 2 WEMAEL >4 —Tdh % TLR4 & Mincle &, JE
i QPRI D CLS 1B\ CHRIGIL & 0 i S 2 S fn iR e o MR B 712 & 0 i b s, %%
FEDMBUEALRCIMAL 2 FET L L ZZONDE. BALA LA VEBESNFEME Y it Sh b
MR L Y~ 2 a7 7 — D% EOMEMICHEB T 2WEARL U —%2 A L THFE S NLD KIEIL,
HMRAEEIUR D & 9 AR RIED SRR OREA 22 L 720 TN SEE CTIRILC &EEN 5729, [H
SRSIE] LA LT THRSEE] EIHEND 2 &2 Y,
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3. EFHIERFERAR & U TORERSRT - NASH

TN A= VEHED RIS Db S THIET 2 IET IV T — VIR E (NAFLD : nonalcoholic
fatty liver disease) (&, fRFEN LR BAMEREREEETH Y, NIRRT, WEIREAHERE, 12
VIR L RS A0, A ERY v sy Fa—ADFRBICB I AEBE L EZ SN TV,
NAFLD @ 9 & IFFEEMINE DEIE L KAEFT /L % 9 FE7 v 2 — VR % (NASH : nonalcoholic
steatohepatitis) |ZIEFTHEDOEMEERETH V), S IZIFREZ 2 O B % F8IE 3 4 72 DRFE N AT
ThbH. HRMNMIMmAHEEEE T TSR L TR SR D 2 XA EIR ISR 25 1912
%<, FHEFME PO NASH OREFORIMABE SN TS, —J7, NASH OMEEZWI AR
HARZWIALETH ), BRBY 2B 5 NASH OEBIZIIAH L 58S\,

PR, HEBR 7 FREC A & W IFRRAEALE TV S HERE SN TV B, £ B A A VK
PilEZ EORBMERE LD, v b NASH O KAEAT AR B LOMBG L ZHS IR o TnD. 2
D7z, EDXHIZLTAZRY v vy Fu—ahbIENF, NASH ## CFMZ, JFEEZ2 5$ET 5
DHPDOFHMIANTH 5. v 3, PREEETEHICES T2 27 2 3V v 4 BZEE (MCAR
melanocortin-4 receptor) * /RIHT A~V A ZERHEICLVHEFE L, © b NASH OFEBICEARL L 7-E7
V= A (NASH ™ R) OIS L7 (57, 20 NASH v ATk, HEiGoMEREICHE D Pl
TRIZBUT BEMESRIEIC X ) IRIFBREREAYME T L, S - e B Ee s B NG & L CIFlIc B/ L ¢
RERHRF2* 5 NASH ICHIRZEDER T 5 EEZ 65N T 5.

4. {SHIEDESE L TOD CLS & hepatic CLS DIREEAIENE =

NASH <7 A O fFlig i, MR R BV TR 55 CLS & DL 72 ik i & L <,
WE R PR BRI & ) AR IR - IFSEEMle s ~ 2 0 7 7 — U AHU) A TE & - WLBLT 2 MK
A% 5N 5 (hepatic CLS (hCLS)) (I43)¥. hCLS ZFMHEILIZ AT LTI L, BBEICIZIE LS
HEFMIOEAER 25 — 7 VMO ILEN RO SN D, BIREW S & 12, hCLS OBUZFIOMMEL & B
722 IEOAHB 25RO B, NAFLD 75 NASH (23 2 #3F Tld, hCLS AMEMESAE DR 2% o THE
HALZFEST L R Ens (M6)Y. Lbok 2, Mok s NASH O I BV TR
515 CLS & hCLS &, #F 2 MRHEREIC & Mlestichin- 72528 Mie (IR & s giie) &~
07 7 — Y RMHEEMI 2 SO R EMBOMEMEHON & 20, BEsRITIC B\ CREEDBIE - 181 L L
THIRMBERGE L CEEALE FET 2205, SIEDPORE ISR R - BES 2 L w2 s b %
TR DA EICEL EEZON D,

5 EBHRAB#R Y MU — T DEEKNESR

[MeRf#1f% D Healthy Expansion | |2 & 1) 8% 7 = % )L ¥ — %2 A RO MR S 23, EZirik
eI EHETH LI NASH 2= TE L[ 5ed 5. FILERIEE CTH % sodium-glucose trans-
porter 2 (SGLT2) FHE#HIX, BIROMAIRME 125§ 5 SCGLT2 % MHE L TRERMED S Ml S 7z 7 v
O — 2 ORI 2 S 5 72O | MBI T S AREREAD IR S Tn b, A dRE, R~ ™~ 2
2 SGLT2 HEHZIXG 35 Z LI X ) MEHEIHA T2 00, RENREEEOHIC L) K=
ML THREED L w2 &, 2o [Eif#&o Healthy Expansion | 12 & ) IEHiFF S tET 52 & %
R L7 (7)Y, &y oEFEERERE CH 2 WP ST 2 ERR# A v b7 —2 2 EFUEAL,
FEATVERR G S ) |2 L 72 P © AR O 2 R E PRI IR o 2§+ 5 2 12X ), A
HEFRORIE - ERETFHT LI ENTELO2 N,

EbHUIC
AL R v 7Yy Fa— LD SHkA AR EWRBEAELT 2888 T, TRIHERITIC B W TRl R
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MCAR: A5 /AITF 4B ZHHE
FEICHREKRTEICHRER
BEREVPIRLX—HBEORHICEE
(Nature 404:661-667, 2000)

WT MC4ARREBTIR

BEIZEDIEE
AR ERYE
r=7:=fiikr3

B REZE RICIEAT. NASHER CHHEREEZRET SHLOLET L
Am. J. Pathol. 179: 24542463, 2011

5 MC4R KIE~ 7 Z—# L\v» NASH €7 )V

I
syl Br — B

BIEEL
RYATF— L7 —> 20

hCLS (hepatic CLS) @

PLoS ONE 8: 82163, 2013
6 hCLS Tl & LToE - R 2 AL

MEAENC L0 FE SN DL FIEDO B MMEAL 2 L 2 0 s v N7 — 27 23E L Tag o
PRI W - RIS 2 (1), AVELE AT =5 L3 N5REHR, EELEEDERT
B B HIEINER, AE L FOLAFEB 2 BATHRERIL, A4 L2203 MBS IR 3 5 B AE
DIEHEMEFERE CH L. FAITHA, HAGAPLAIBEINTEY, 5 OEFEEMEREEICLD
fEHE R IKFEZ AR L TW B DY, WHO A ML ADHE - BOZLZHEIS LN 7% 5 LB HREE I L %
&L, ZHERRGMEE - RBEIET 5. 4GB BN OFERIIBEMER O L) 12T Z <,
ERRREIRDSBEMEAL § 2 £ CHERORMZE ST 2 2 L bMTld v, Lo X912, EIEEEROZE R
DFEIIHEETH D, MEEREAEE (RE) Z2WRICXHT 2 LS ARETH 20, BEOESWIEET
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$EHEH 1 SGLT2FAE
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AEAh#Bisi Rt RE

AR ETAL | SRR E

AR ERBRRAL 1

N A0 - di e ) g A #B#; D Healthy Expansnon

PLoS ONE 11: 0151511, 2016
7 SGLT2 MHEH L [Hl##ko Healthy Expansion] ({K:i)

& EHE 2 BERE TS W2 ZE D W TR I A AT 5 [SERIERE ] 25EH ST b, BREZIREBICE VT
ANV ANTKT B EFE MR & U CEBIT 2 IERRE, £ OEMREOIER & 2 I3 5EF
WEBESNTEB Y, BRIBORVAFEEROLHEROWBTOY — 7y MIhbeEZHN.
ATEEERZEOBY; T, HOROMEBIOBEBISHIGT 5 Z EABKRD LN LA, FWEH 25 R
FHiZ BT 2 A EAER & 25 2B I A v b7 — 712 X 2 EE MRS T 5 2 é: I
L0, HEEOBSHRHRENP LITLIZEL - AL Twb e EZ 5N5. A TH L EETIERTI
HouaiogEs (k) LFEICEGIRE (F) IC3FERELT [ReZTHEZL] Lvw)l %Ma@%ﬁfd@%.
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INIMEERE REBEDO =y FIOBECEBURIEDOS T 7 A—Hi#) 7 720 BREEOM S F
T—] FEEEES: (Vol. 28 No. 11 2010) 244t
NN TR - A 7R ) v 72 v v Fa— 208 #] 2010 HAE it
ANIMEZ:, BSh—EE, KB, H @RS (1810 RIE—2 5 2 B O L BRRE | BRI SF347] (Vol.29 No.
10 2011) A4k
INIEEZ THARAZDSH > TBE 2 WEIMERIF ORI 2012 =7y 7 X
ANIES:, BES—ERfRSE [18MESAE & ARG EER © 8RR - A - ISR - LR RO R E~D 7 7
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ANMEE:, B FHEEAS [R5 v b7 — 2 T8 & 2 oReIc X 2WE0 SERWER $ < Mk
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TaT A=)

NI R (B3b KLOA)

JUMKEEZAZ OREEREE S0 7e bem REfI A N RE22 5557 )
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UL, HAOBHSOBEMBEEZ SR CEEN YA T A%V af Lz,

@Bk RTT, MHEERE, AR — VB, KiK.
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Molecular Mechanism of Lifestyle-related Diseases :
See Both the Wood and Trees!

Yoshihiro Ocawa

Department of Medical and Bioregulatory Science, Graduate School of Medical Sciences,
Kyushu University, 3-1-1 Maidasht, Higashi—ku, Fukuoka 812-8582, Japan
Department of Molecular Endocrinology and Metabolism, Graduate School of Medical and
Dental Sciences, Tokyo Medical and Dental University, 1-5-45 Yushima, Bunkyo—ku,
Tokyo 113-8510, Japan

Abstract

Energy homeostasis is maintained locally through parenchymal-stromal cell interaction and
systemically through metabolic organ network. In obese adipose tissue, saturated fatty acids, which
are released as a danger signal from hypertrophied adipocytes, stimulates a pathogen sensor TLR4 in
the infiltrating macrophages, thus establishing a vicious cycle between adipocytes and macrophages to
stimulate adipose tissue inflammation. Histologically, macrophages aggregate to constitute crown-like
structures (CLS), where they are thought to scavenge the residual lipid droplets of dead adipocytes.

Free fatty acids, when released from obese visceral fat depots, are transported in large quantities to
the liver via the portal vein, where they are accumulated as ectopic fat, thus developing non-alcoholic
fatty liver disease (NAFLD). There is a unique histological feature termed “hepatic CLS (hCLS)" in the
non-alcoholic steatohepatitis (NASH) liver, where macrophages aggregate to surround dead
hepatocytes with large lipid droplets. Notably, the number of hCLS is positively correlated with the
extent of liver fibrosis. Our data suggest that hCLS serves as an origin of hepatic inflammation and
fibrosis during the progression from simple steatosis to NASH.

Sodium glucose cotransporter 2 (SGLT2) inhibitors, an oral antidiabetic drug, promotes the urinary
excretion of glucose by blocking its reabsorption in renal proximal tubules. Inhibition of SGLTZ lowers
1s expected to reduce body weight because of urinary calorie loss. Interestingly, SGLTZ2 inhibition
improves hepatic steatosis in obese mice irrespective of body weight reduction. There is an inverse
correlation between liver weight and adipose tissue weight in obese mice with SGLTZ inhibition,
suggesting that SGLT2 inhibition induces the “healthy” adipose tissue expansion and prevents ectopic
fat accumulation in the liver. Our data suggest that seeing both the wood and trees is Required to
understand the molecular mechanism of lifestyle-related diseases.

Key words : Lifestyle-related diseases, Organ network and metabolism, Cell-cell interaction, Chronic
inflammation, Fibrosis



