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Research for Eredictive indicators of therapeutic response of beta-adrenergic
receptor blockers using myocardial tissue of patients with heart failure
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Beta-adrenergic receptor (AR) blockers are a well-known treatment that
improve the prognosis of patients with heart failure with reduced left ventricular ejection fraction
(HFrEF). However, beta-AR blockers are effective in approximately 40% of patients with HFrEF, and
there are no established indicators that predict response to beta-AR blockers.

We showed that downstream molecules of G protein-dependent beta-AR signaling pathway were
overexpressed in cardiomyocytes of HFrEF patients with poor response to beta-AR blockers. We suggest
that assessing the expression levels of downstream molecules of G protein-dependent beta-AR
signaling pathway could predict therapeutic response to beta-AR blockers.

RNA



B X C—19, F-19—1 Gm)

1. WFERHE S WO 5

EEEIt S 202 2BAEICBWL T, DARBEEIIHEMO—&RIZH Y “DAERUT Iy
77 EMEEIN D FENEITL TV D, AEHEROIK T LizbA4 (HFrEF) B3 TIIsgiddi
F7p E OMBRARIEIN 1T L 0 ERIVEGER T & EZENEER, WhbwHERVET ) 7
TR D, RGN Z SRR L~V T % B-7 R U 454K (AR) HEWTSEIX HFrER
BEOTPHUEREIKLE LT L TR, ERIUERME & AENEE N b7-07 “A=
HYETU S (LVRR) ” #hRE2H45, L. B-ARERERDOA LM Z E T 20 HEN
DFHEFITFOMB STV e, E£7-, HFrEF BBED S5 5 B-AR HEWEEIZ L LVRR # 2 LT
BOCEN RN SN D BT 40% & SN DA, B -ARERERI 9 B IR G M2 T4 5
HRZRFEE S RIS S TR0,

B-AR 3 7 F NWAGEERIGITIE. G X o 7 EREME B-AR o 7 F VASEER I & B -arrestins K
7 B-AR ¥ 7 MRER BN FAET D, AEAFRIENETTHE F TR OAMIR C© G ¥ >/ 7 Bk
M B-AR ¥ 7 MARERR R DNEME L LRGSR, [ 7 T REREE TR+ CTh D 6 Z o
JEHZ RIEXT T —F 2 (GRK2) & B -arrestins OFEENTLEE L, HIIRE D SRR FIck
17952 LT B-ARIZHEA. ZDORER B-AR DBUBIENAELT B-AR ¥ 7 F MEEREE A I &
NOIEIME T35, £72. B-arrestins (RIFME B-AR o7 F /UARERRES b A ARG
HETFCIEME L, Ry 7 AR ERE O FIICAFET D o2 ER HistEb & v 7 % ) —
YEEA T2 EAMAEEHA T2 2 & CULREDR AR T I ERME STV D,

L7 L. HFrEF BEICBIT A 0L~ L To B-AR o 7 VEEEIZ oSN TES
9. B-AR WO INEZ AT D OIS TR LRI A TS D, D78, HFrEF
BE O 2 O COARIIE L~ UZEBIT 5 B-AR v 7 VENREZ SEIC R 35 2 & 1,
B —AR JEWTFEIZ 53 2 IR RS & T3 DO D7 N 5 AIREMEDR & 5,

2. e EM

AWFFE Tid, HFrEF 38 O iER 2 O COFRIRIZRIT 5 B -AR ¥ 7 )VENEE 2 FERMIZ fif
i, 26 DERE BRIGFRZEAEDED Z LT, B-AREREKI 9 5 1RGS2 Tl
THOIREARRTHZEEENE L,

3. WFFED Ik

AWFFETIX, HFrEF ZF9 2 HEMATH 2 IR IMMETLERLLAE (NIDCM) B ICER L, #r
HUT B AR MEWTHEA A S U7~ NIDCM B3 130 il OFRRZ T N T- 28T 7 ¢ A i 40
FHRRR IR A IR U7z, Z OO AR A 2 FVC L D#iia L~uiciiT 5 B -AR ¥ 7 L EhEE
Rt Uiz, 200 E Tlo, Fox 1, R RGPV EIR TTEARIEICF S5 L T\ D T2 Z DIFEERE”
BE ORI Z T G # 2 7 EIRIFME B-AR ¥ 7 VAREERE I O TR 1O 8l &
JRE & SRR IR T D Z LI K 0, LRI L~V T B-AR 7 VENRE ARSI
I TEX A L EARE LTS, £ T, NIDOM BFOLIRICIIT S ¢ & v 37 Bik{EM:
B —AR > 7 F IARTERR I O T 7- DI B & JRTE 2 SRk = L, G &% v ™7 R FE
B-AR > 7 )VENREAfRMT L7z, B-arrestins {KFME B-AR ¥ 7 F /AVEIREIZRI L Cix, XT 7 4
AL RS 72 & Smart—3SEQ V5% FHUNT RNA 24 L. RNA S —4 o R iRHTH & LA
falZd1F % B-arrestins fAFME B-AR ¥ 7T /VARIERR K 2 MEFEAIIZRFAT L 72,

NIDCM B & 1B D RE RS O OATIEIC IS 1T 5 6 # X7 B LY B -arrestins (KTFME B -
AR > 7 IOVREERR I O TR 1 D3 B & T35 Z & T, HFrEF B35 O D #laiz ks i 5 B -AR
VBN E R Lo, & LT, BRRRE R 5 NIDCM 34 % B —AR MRS A$12 LVRR % &
LB (LVRREL) L 2L TWRWAEE GELVRRELD) I2@RHE L. MEEOLTRIRIZIBIT S G
2RI LN B-arrestins IIENE B AR 3 7 NMGIERIE O FHiKE 7 D3 B &4 34 5
ZET, BAR BEWER ISR D VRSO A TR DR A R LTz,

4. WF7EEk R

F9°, NIDCM H3E OO 2 WO COLBHIIRICEE T D B-AR 7 /VEIREIZ DUV CREf L
72 NIDCM HE TlE. IEROHERERE L i L, OBMIICEIT S 6 % R0 BIRENE B-AR
T IRERK O THK T Tdh D GRK2 & B-arrestin2 OFBHNAEICTLEL ., MRG0T
T < MifEE Bz b bz, FY 7O TR Tdh D pCREB OFHLEH NIDCM £ 128
WTAHEBIZIUEE L T2, B-arrestins l&1FME B -AR ¥ 7 /UAREREFSIZ I Tid, NIDCM B3
DO UFHEE TIZIE R DERE RS L it U T ERK1/2 OFENTLHEEM A2 R L TV, AEES
O Tr, ZHHDFERN S HFrEF B OO T, S RIEMETTHEIZ L Y B-AR
VIFNVEIED DB EIZ G H U RXTERGENE B-AR 7LD TR T ORBINTLET S 2
& T B-AR DBUEENA T, B-AR ¥ 7 FMRERBE A HIH STV D Z & PR S iz,



EEEHEQERTLAOLDFEEEICEFLH6-ARV ST FILE)EE

B-ARY '+ ) EEREEAEMEAL (T K
N GRK2¥°B-arrestins H AZE M 5
HHREIRAB1T UB-ARICHES

(G VIO BHEBBHFF—12 G¥ VN BIRTFE
‘ : B-arrestins B-AR U+ )URER B NN

B-ARBERAEIC & D

WIZ, LVRR #£ & JE LVRR BEO LGMIAIC IS 1T 5 B-AR > 7 VBB MG L. B -AR JHEWTIEIC
K DIRRESMEZ THIT A 2 YRS L7-, JE LVRR £ Cid. LVRR B & beik L <. Difiia
BT D G Z R BIRTFNE B-AR V7T BERKE O THRE T TH D GRK2 & f-arrestin2
DOFEBRHPE 720 TR < iR ECHEBEICTTE L TWe, FE2FRYZ7FALO FRRTFTH D
pCREB M FHL# JE LVRR BECTHEIZTUE L Tz, B -arrestins M&AFME B -AR ¥ 7 F AR
2B LTl Al 7 BERE I O TR 1 2 MRS MEAT L7225, RER] CH B 72 8Bl 2= 250
DAHRT-HRD o1, LLEDOREEN S, NIDOM HBEE A2 1L U & LTz HFrEF BE oLz
BWT, G ¥ /T EEAENE B-AR 7 F /VENREDS B AR MWK DA 20 4 A H T 5.0 ML
DFHEFDO R TH D EIRBRINT-, BT, 6 X U BEIREMN B-AR ¥ 7 F AR SRR
O FUERT-23 B -AR WERTERIZ X9~ D IRREOGEZ TRIT 28I 25 Z E bR s,

LVRRE JELVRRES ) pron i

LVRREf JELVRREE

:

)
(=}

GRK2[Z =R
(DVEHHmAE)

GRK2

(%) 30

GRK2[G 4R
(DARRREE L)
8

Merge 10]
(GRK2&
MEE~Y—H—) . '
LVRRE# JELVRREE
(%)
M 80 p<0.01
H
%@g 201
B-arrestin2 £33
©
@
" LVRRE  JELVRRE
(%)30-
W~ p<0.01
#
/ B
Merge | g 20
(B-arrestin2 & £ &
MR Y — 71 —) %% 10
: < g2
e S TE % : 0 .
- o LVRR# LVRR#
HHAEE E DGRK2 & B-arrestin2 (3 HEIE Y — 11— & merged % (KHD) » # * H
= ) O i< )40,
-~ % &/ ) ﬁ-/—\ 304
- ¢ e i 4 R ] m&%
PCREB - 72 Yaw e oat s ey op
2 = ) 2 o x5
L ) %\‘/ 10
Rl € - g FA % ot

. z : - LVRREf JELVRREE



2 2 0 2

Nakano Tomoya Onoue Kenji Terada Chiyoko Terasaki Satoshi Ishihara Satomi Hashimoto 12

Yukihiro Nakada Yasuki Nakagawa Hitoshi Ueda Tomoya Seno Ayako Nishida Taku Watanabe

Makoto Hoshii Yoshinobu Hatakeyama Kinta Sakaguchi Yasuhiro Ohbayashi Chiho Saito

Yoshihiko

Transthyretin Amyloid Cardiomyopathy: Impact of Transthyretin Amyloid Deposition in Myocardium 2022

on Cardiac Morphology and Function

Journal of Personalized Medicine 792 792
DOl

10.3390/jpm12050792

Nakano Tomoya Onoue Kenji Seno Ayako Ishihara Satomi Nakada Yasuki Nakagawa Hitoshi Ueda 8

Tomoya Nishida Taku Soeda Tsunenari Watanabe Makoto Kawakami Rika Hatakeyama Kinta

Sakaguchi Yasuhiro Ohbayashi Chiho Saito Yoshihiko

Involvement of chronic inflammation via monocyte chemoattractant protein- 1 in uraemic 2021

cardiomyopathy: a human biopsy study

ESC Heart Failure 3156 3167

DOl
10.1002/eht2.13423

Smart-3SEQ

2023

45

2023




Tomoya Nakano, Kenji Onoue, Satomi Ishihara, Yasuki Nakada, Hitoshi Nakagawa, Makoto Watanabe, Takehito Nakai, Yasuhiro
Sakaguchi, Yoshihiko Saito, Shungo Hikoso

Clinical and Pathological Features in Non-ischemic Dilated Cardiomyopathy with and without Left Ventricular Reverse
Remodeling

88

2024

LMNA

26

2022

Involvement of Chronic Non- infectious Inflammation via Monocyte Chemoattractant Protein-1 in Uremic Cardiomyopathy; A Human
Biopsy Study

2021

Monocyte Chemoattractant Protein-1

43

2021




https://naramed-cardiology.com




