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Elucidation of organ crosstalk in cardiovascular disease
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Heart failure pandemic has become an important medical and social burden
world-wide. We previously showed that chronic inflammation initiated in obese visceral adipose
tissue activates inflammation in distant tissues, such as the pancreas and heart, and promotes
cardiovascular and metabolic disease. In this study we analyzed the mechanism that link the heart
and kidneys in cardiorenal syndrome. We found that the heart-brain-kidney organ networks is crucial
for proper response to cardiac stress. Dysfunction in this system impairs adaptation to cardiac
stress, resulting in heart failure.



¢ X C—19, F-19—1, Z—19, CK—19 (G|

1. AFZEBIAE Y D =

e OB EELIZ L 0 . DR EE R & T A AESERIISHETEITHNL, &
DICEHEKRARER « 2N RAHIZR D E PRI TVD, FRHICODAREORENIER EOE K
R E 7o T D, T, BYERIESATEEERICIEE L2 RRE L L CERE STV,
Foxix, RIS A A T I v IV RRIET e ARERINDLZ EZHPALMNIL, T
ARRY w7y Fa—2n 2 BPERE. DIEK - DA%, BIREE L, BV ER IC BT 518
PERFEDIFREZ B SN L CE T, & 5IT, WIBIRIHRE 2 L & 3 2 B IERIEN R Ol
~NERK - JERT D Z ED, BERBCEIRECCEERER THL Z EEF LN LT,

—J7. BMEBEE (CKD) 2VEBOEKARY A7 b2 b, DR e Bl O ER:
7piE s (DBREED) ICHEENET > TVDED, TONTHEFIZA LTIV, Fer ik, Bl
HEEE ERMRSE RO REER KIS D) v 7T M DARLDAEERTH L2 RWEL
Too ZOOREFIX. D E BIROELEEDS, W2 MR A B L ASNDIGEICHNETH D Z & Rk
T5, ZOEIIMEEOFTIIELA LA R L AIZH LTE Y AT ARBOE A F 2 v 7 /i c
Lo TEFEDHERE SN TEBY . Z OEEKF O & e BRI OMSREIEE 2 FE 1 5
LEZLND,

2. WD HBY

IR O BICH DRl ESC T A7 A (BE) HOBEKFIC OV T, FRohER
EMRREA VF—T 2 — AL T DlggE N R T EENCOWTH LN T A2 L2 BN E
T 5, VAT LEELE L Z DM, AT 4 =— % LERIGERI OEE & VERREFE O fif &
D, BB A N A S EOFHRIRFEN S A RET D, BARICIZLL TOIEBEIZ DN T
WATLU T2 ED D, (1) B L 2 ORI - O A o 12 b i S As O g, (2)
Jibd « AR A AT U T Dol - TR DR F OfER . (3) AT AEEEE P T DTl A T =
R EDBRE EEFREI, (4) > AT NEEOF A & LT Filia Rk o3, LLEIZ XD |
TEERAR AR ROME R, RREOEI S AT L OHEHEIZ LY 2 b LR ZHENTISZE L
TREARDOEEEZHERFT 22 O L, 2 OEER R O fEIC X 5 D AR20n ki ik
BOFLWHEMEL 5222 E 2B E L,

3. WD HiE

AWFZEIL, DE R EZ D & D ATE R OFIE - EREFICOWT, £ AT ARE
HZ L D IEFEEORERS & 2 DBHKEDOBLE O Z DN THFZHALNCT 22BN E T 5,
D7, LTOHEBIZOWTIAT L THFEEZED 7, (1) BT & 2 0 MR - O
fal D[R HI SRS DM, (2) MK - FERIC K 2008 - Bliged s O F g, (3) v A7
DS 2 I 2872 220 FHEFr DBRIR (4) v AT NEHEEZ RN & U 72 BT HlIRIRE OB,
RIS R & FRRERIT o Tl - MBS D i ] 20 LS ST D oy T F 2 BRI T 5,
BARHY « FEPLERY - SR AIZ K D in vivo FIEATSC, ex vivo DFFFTAE R, £ 72 RNA-seq &
\Z&D7 7 AT A RENTOBERE R A2 AT 2 Z L2 XV Fiic e tilmilc X 20008 R O
MERF L HAE D FREF A BT 2 & & BT, AT AMEEED I A T = X L% HAE 7RI
B & DIRRIERE ZED T,

4. BFEERRE

Fox IXLLAN, BRE S EE O EIEEIC T A RIEISE Z T 5 Z & 2 R Z LT,
ZOMAES LT, BIRESE LN LBEBICH FET AR E BT L, 2 ORGRE R
AET D702, HB£EE EEMIaSR RGN KIS BIB O/ v 7T 7 b~ A E{ERLL
MEATRENIRHEES (transverse aortic constriction, TAC) (2 Xk 0 EE~EMMEATTEZ 5 27-, D
R, 2 hr— v T 2T & A EDARREIRIE LR WERIETH, £ 80%DESE KIf5 / v
I ANODARESTHZ L Z2 AW Lz, AOHEREBIRT Lz, ORaIE R mHE ST

BY . TACEZDLHHDINENFEESNTND Z & 100 -
WRE ST, _
EOE LRRRNKYS ) v 7T Y b~ U RICE 804 CD-KIf5KO + AREG

T TAC #% OIEDERET DEF O &2k,
DRk~ 7 0 7 7 — O BNUBEDOERE 2 Ri-4 2 1% Kl

LERWELE, BEREOLED~ s o7y — & *
DIIAkEL ConEMICyT s EnTxE, = HH

D2FED I B Ly6C L\ v —H—DOFHAME K

Ly6C~7 v 7 7 —IXTAC IZ X 0N+ %, b

9D Ly6Chi~ 27 17 7 — Y OFITEL LR, 2 CD-KIf5KO
Frizonoorb LyeCo w7 a7 7 — VN 0

amphiregulin (AREG) Z /36 LT, Lol 1 18) 0 20 40 60
ET, DIREIERERET D 2 LA RV L TACR HH

- (X il e y7e -l z lo —

fEEDZT%%“ ?ngﬁvyﬁ77 SR BEAEIERN KI5 ) v )T

BRI D 3825, DlORTHERF S ST R D

TRBBOTHY, Hx ORATHADE TACKR 4 5 9225, Amphiregul in [
ER%ERT,



B L TLROF CTHIET % B2 b

EOABEKIS ) v 7T 7 b~ AT Ly6Co~ 7 1 7 7 — A L RN 2 & s | Bl
DT NOFIC L VD~ v 77—V ~MEHT 5 B2 s, Fxld TAC BIZEEN S
YA SHAUNZFWMEINDDTIHRWINEE Z GM-CSF OFENHEIMT 52 L2 RWiE LT,
GM-CSF ORI L > TEAE KIS /v 7T 7 b~ AD TAC HOARERIH SN D Z &
5. 2O~ T AIZEB T GM-CSF 1T DB REICH ¢ Z2x 5N D,

Bl CITEAE LEIROTEME(LA, Bk~ 2 v 77— L mENEZMaOTEHLE b
b L, fFE LT GM-CSF ORBLAFHET 5, Z DX 5B A N A D30l
ENTTCTHEEEZMR T2 RWE LR,

TAC N ED XL ) ICBIETOISE ZHET 2 mat Lz, AfRoBEE528E L, Bk
% 5 R 2 L7 2 A, TACRKRIZS U ARNDLDAEIETHZ 2 RWiE L7, Al
B DT BT~ O ) 22 B T B A BAR R RS M CTd D, % éﬁ&ﬁ%iszxﬁw
&0 RIS E T 5, — 7, P Yy
L2 & OFEWITROEE 2 L
T RSN D, 2D XD IZH ’ ‘\ﬁ
R R AL EER & M 5 \~ Y
Sl nH Ml Rot (X 2) ARLZR

PLE DR | T & I \l, B
DR R 4 A A % 7

VAT LATHAI EDBTNoT,
mmGwﬁm%F DNT X

\HiEt L7=, AREG 13D HER
mk%%@#% mw%@%k
TAC % OB AR Z &
D5 | JEE T &®¢%kbfiu
AR AR R OFFE N EEE & & 2 .
T, EES. dreg MR TR K< 10 gk
D~ 7 v 77—, DliE~B - S R s i
?bfk%ﬁb%%@%%%é Ei@%g%E gt > U — 2712 K5 0gA b v
RGPSy

5. FRREIRLE

UdEssamsc) (Bt 6 1)

ETERD,

@ O0ishi Y, Manabe I. Macrophages in inflammation, repair and regeneration. Int Immunol.
2018, 30, 511-528
doi:10. 1093/intimm/dxy054

@ O0ishi Y, Manabe I. Krtippel-Like Factors in Metabolic Homeostasis and Cardiometabolic
Disease. Frontiers in Cardiovascular Medicine. 2018, 5, 69,
doi:10. 3389/fcvm. 2018. 00069

® Fujiu K, Shibata M, Nakayama Y, Ogata F, Matsumoto S, Noshita K, Iwami S, Nakae S,
Komuro I, Nagai R, Manabe I. A heart-brain-kidney network controls adaptation to
cardiac stress through tissue macrophage activation. Nat Med. 2017, 23, 611-622
doi:10. 1038/nm. 4326

@ O0ishi Y, Hayashi S, Isagawa T, Oshima M, Iwama A, Shimba S, Okamura H, Manabe I. Bmall
regulates inflammatory responses 1in macrophages by modulating enhancer RNA
transcription. Sci Rep. 2017, 7, 1, 7086
doi:10. 1038/s41598-017-07100-3

(® O0ishi Y, SpannNJ, Link VM, Muse ED, Strid T, Edillor C, Kolar MJ, Matsuzaka T, Hayakawa
S, Tao J, Kaikkonen MU, Carlin AF, Lam MT, Manabe I, Shimano H, Saghatelian A, Glass
CK. SREBP1 Contributes to Resolution of Pro—inflammatory TLR4 Signaling by
Reprogramming Fatty Acid Metabolism. Cell Metab. 2017, 25, 412-427
doi:10.1016/j. cmet. 2016. 11. 009

® O0Oishi Y, Manabe I. Macrophages in age-related chronic inflammatory diseases. NPJ
Aging Mech Dis. 2016, 2, 16018
doi:10. 1038/np jamd. 2016. 18

(F%k) (15 1F)
@D Ichiro Manabe. NeurolmmunoMetabolic regulation of cardiac physiology and heart
failure. The 9th Federation of Asican and Oceanian Physiology Societies (FAOPS)

congress, 2019 £



Q@ 00 & ©@ S

©

Ichiro Manabe. NeurolmmunoMetabolic regulation of cardiac homeostasis and heart

failure, 3rd New Frontiers in Cell Death Signaling and Heart Failure Conference.
2019 4

Ichiro Manabe NeuroImmunoMetabolic regulation of cardiac homeostasis and heart

failure, %5 41 [B]H ARy AW FRFS, 2018 4

E%*%\HAWWWME# K BDIEFMEOHERF & 2 OfkHE, 55 37 8] H ARFRHIE 254

2, 2018
EHR AR, W — 0 - BRI L D TEEMEOMERF, 2B 39 [H] H AR 4y, 2018 4R
Ichiro Manabe. Macrophages and Interorgan Crosstalk in Cardiac Adaptation, Basic
Cardiovascular Sciences 2018 Scientific Sessions. 2018 4
Ichiro Manabe, Immunometabolic regulation of cardiac homeostasis and heart failure
in aging. International Meeting on RECQ Helicases and Related Diseases 2018, 2018
o
Ichiro Manabe, A heart-brain-kidney network controls adaptation to stress, Advances
in Heart Failure King’ s College London British Heart Foundation Centre of Research
Excellence and The Journal of Clinical Investigation International Symposium, 2017
o
R LRSI R AR RS L R, 5 60 [l F AR R IR R Y 7 T A
N R YT A 2017 4R

(X&) G o)

(PESEIA PEHE]
Ok Gt o )

OEReL Go )

(Z Dfth)

F—

Dt

Http://plaza. umin. ac. jp/manabe

6. W

(1) F
Wr7e

FARA

Gy
ﬁ?%&% A e

17—~ K4 : (FUJIU, katsuhito)
TR FERER 4 UK

o RAn - IR e

W4 - R

FeE S (8H71) @ 30422306

(2) Wrget 117

BN VAR NAVE AR 7 NI S ]

o —<4 o (MATSUMOTO, sahohime)

WFZem S K4« i, e+
n—<F K4 . (HASUMI, eriko)

Fe B R4 NS B

0 —< 34 : (KOJIMA, toshiya)

Jeb B KA il SERE

o —~<EE4 : (NAKAYAMA, vyukiteru)

KB iéﬁni ﬁnﬁwﬁﬁtﬁﬁ BOWTEET DD T, ZO70D, HIEDOEMERHIER DO RAFTEIC
SV, EOERFFICES O TR ZOMRMRICHET 2 RMREMEE, FREFEACRE S ES,



