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Elucidation of underlying mechanism of the onset and renal deterioration of
kidney disease contributed by lipid chaperones
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In a renal biopsy cohort, urinary FABP4 excretion was associated with renal
function, urinary protein levels and deterioration of renal function after 1 year. In a general
population cohort, a high LDL-cholesterol level was negatively associated with change in eGFR during

10-year follow-up period and was a risk factor for the development of CKD in males. In IgA
nephropathy and gddY, a IgAN-prone mouse model, expression of FABP4 was ectopically induced by
glomerular injury in cells of the glomerulus including glomerular endothelial cells and macrophages,
and the extent of glomerular FABP4 expression was associated with proteinuria and renal
dysfunction. Expression of ER stress markers were present on the cells in glomerulus in IgAN and in
gddY. In human renal glomerular endothelial cells, FABP4 was induced by treatment with VEGF and was
secreted from cells. Treatment of podocytes with FABP4 significantly increased gene expression of
inflammatory cytokines and ER stress markers.

FABP4
lipid nephrotoxicity



(CKD)
CKD CKD

2018

lipid nephrotoxicity

CDK

(lzquierdo A, et al. J Nephrol 2016)

(Fatty Acid-Binding Protein: FABP)

(Ruan XZ, et al. Nat Rev Nephrol 2009)

130 14-15 kDa FABP
FABP 9
FABP Gene Common Alternative
FABP1 (L-FABP)
FABP3 (H_FABP) Fabp1 Liver FABP  L-FABP
ABP FABP4 (A-FABP/aP2) Fabp2 Intestinal  FABP
FABPS (E-FABP/mall) FABP4 =
1_ % FABP4 Fabp3 Heart FABP :‘lEF)?;?F
FABP4
FABP4 e
(Furuhashi M, et al. J Clin “Fas Epidermal  LIABE
Invest 2008) FABP4 e
(Furuhashi M, et al. Nature 2007) FABP4 G d LU L
gastrotropin
FABP4 Fabp? BrainFABP B-FABP MRG
(Mita T, et al. Obesity 2014) e D e
CKD Fabp9 TestisFABP T-FABP
FABP4
(Elmasri
H, et al. FASEB J 2009) FABP4
(Lee MYK, et al.
Arterioscler Thromb Vasc Biol 2007) o i
.Loﬁ-’" %
FABP4 RS L

FABP4

(Tanaka M, et al. Nephron Clin Pract 2014)

FABP4

log UACR
L ownNwWwEOCOON®
hange i 6GFR (mimiev1 7amyear)
biiewm

Change in eGFR (miminyt 73m?year)
- dbhbonaso

(Okazaki Y, et al. PLoS

(Fuseya T, et al. J Am Heart Assoc

ONE 2014)( ) FABP4
2017) FABP4
Lipid nephrotoxicity LDL LOX-1

(Ando K, et al. Clin Exp Nehrol 2004)

LDL PCSK9

(Furuhashi M, et al. Am J Cardiol 2016)

FABP4

FABP4
FABP4
FABP4




NPO
FABP4

10

(gddY) FABP4

(HRGEC: Human Renal Glomerular Endothelial Cells) FABP4

@
FABP4
FABP4
@ 3
CKD
(©) 1gA 1gA
©)
Clone) FABP4
FABP4 HRGEC  MPC
[€)) FABP4 (U-FABP4)
U-FABP4
U-FABP4 1gA
ROC U-FABP4
eGFR U-FABP4
U-FABP4
eGFR
fo] T
§ j_ @) 5,586
[ 12,063 )
CKD
LDL
A3) 1gA gddY
FABP4 FABP4
eGFR
FABP4 FABP4 FABP4
1gA gddy
p-IRE1  p-elF2a
©) HRGEC
(MPC)
MPC
o &

eGFR
U-FABP4

MPC (Mouse Podocyte

FABP4

Patients who had nephrotic range
proteinuria (= 3.5 g/gCr) (n = 25)

0.8 1 Cut-off point
U-FABP4 = 0.78 ug/gCr

Sensitivity
o
o)

=
IS

2 AUC 0.92
° (95%CI 0.81-1.00)

1 10 08 06 04 02 O
Specificity
eGFR
eGFR
13,523 /
10 LDL-C (mg/dL) Hazard ratio
T1 (10-110) 1.0 [Reference]
(n =1,259)
T2 (111-135) 143
(n=1,115) (p = 0.422)
T3 (136-277) — @—— 1.39
(n =1,149) (p = 0.035)

0.5 1 15 2 25

FABP4

FABP4 eGFR

FABP4

FABP4 (VEGF)

FABP4  HRGEC

FABP4

FABP4
FABP4



35 34 0 23

Tanaka Marenao Mori Kazuma Takahashi Satoko Higashiura Yukimura Ohnishi Hirofumi Hanawa
Nagisa Furuhashi Masato

Metabolic dysfunction-associated fatty liver disease predicts new onset of chronic kidney 2022

disease better than does fatty liver or nonalcoholic fatty liver disease

Nephrology Dialysis Transplantation -
DOl

10.1093/ndt/gfac188

Higashiura Yukimura Tanaka Marenao Mori Kazuma Mikami Takuma Hosaka Itaru Ohnishi -

Hirofumi Hanawa Nagisa Furuhashi Masato

High fibrosis-4 index predicts the new onset of ischaemic heart disease during a 10-year period 2022

in a general population

European Heart Journal Open -
DOl

10.1093/ehjopen/oeac030

Moniwa Norihito Tanaka Marenao Sato Hiroshi Shimizu Akira Sugiyama Hitoshi Yokoyama -

Hitoshi Tsuruya Kazuhiko Hashiguchi Akinori Committee for Renal Biopsy and Disease Registry

of the Japanese Society of Nephrology

Clinical and pathological characteristics of patients with acute kidney injury in Japan in whom 2022

kidney biopsy was performed: a cross-sectional analysis of the Japan Renal Biopsy Registry

Clin Exp Nephrol -
DOl

10.1007/s10157-022-02236-7

Mori Kazuma Tanaka Marenao Higashiura Yukimura Hanawa Nagisa Ohnishi Hirofumi Furuhashi -

Masato

High fatty liver index is an independent predictor of ischemic heart disease during a 10- year 2022

period in a Japanese population

Hepatology Research

DOl
10.1111/hepr.13790




Tanaka Marenao Furuhashi Masato 13

Reply to the comments of Naharci on “ Circulating level of fatty acid- binding protein?4 is an 2022

independent predictor of metabolic dysfunction- associated fatty liver disease in middle- aged

and elderly individuals”

Journal of Diabetes Investigation 928 929
DOl

10.1111/jdi.13808

Furuhashi Masato Higashiura Yukimura Sakai Akiko Koyama Masayuki Tanaka Marenao Saitoh 12

Shigeyuki Shimamoto Kazuaki Ohnishi Hirofumi

Plasma Tsukushi Concentration Is Associated with High Levels of Insulin and FGF21 and Low Level 2022

of Total Cholesterol in a General Population without Medication

Metabolites 237 237
DOl

10.3390/metab012030237

Osanami Arata Tanaka Marenao Furuhashi Masato Ohnishi Hirofumi Hanawa Nagisa Yamashita -

Tomohisa Moniwa Norihito Miura Tetsuji

Increased LDL cholesterol level is associated with deterioration of renal function in males 2022

Clinical Kidney Journal -
DOl

10.1093/ckj/sfaclll

Tanaka Marenao Takahashi Satoko Higashiura Yukimura Sakai Akiko Koyama Masayuki Saitoh -

Shigeyuki Shimamoto Kazuaki Ohnishi Hirofumi Furuhashi Masato

Circulating level of fatty acid- binding protein4 is an independent predictor of metabolic 2022

dysfunction- associated fatty liver disease in middle- aged and elderly individuals

Journal of Diabetes Investigation

DOl
10.1111/jdi.13735




Saito Norie Furuhashi Masato Koyama Masayuki Higashiura Yukimura Akasaka Hiroshi Tanaka 11

Marenao Moniwa Norihito Ohnishi Hirofumi Saitoh Shigeyuki Ura Nobuyuki Shimamoto Kazuaki

Miura Tetsuji

Elevated circulating FABP4 concentration predicts cardiovascular death in a general population: 2021

a 12-year prospective study

Scientific Reports -
DOl

10.1038/s41598-021-83494-5

Tanaka Marenao Furuhashi Masato Moniwa Norihito Maeda Takuto Takizawa Hideki Matsumoto 21

Megumi Sakai Akiko Higashiura Yukimura Gocho Yufu Koyama Masayuki Ogawa Yayoi Miura

Tetsuji

Significance of urinary fatty acid-binding protein 4 level as a possible biomarker for the 2020

identification of minimal change disease in patents with nephrotic-range proteinuria

BMC Nephrology -
DOl

10.1186/s12882-020-02122-y

Furuhashi Masato Higashiura Yukimura Sakai Akiko Koyama Masayuki Tanaka Marenao Saitoh 12

Shigeyuki Shimamoto Kazuaki Ohnishi Hirofumi

Plasma Tsukushi Concentration Is Associated with High Levels of Insulin and FGF21 and Low Level 2022

of Total Cholesterol in a General Population without Medication

Metabolites 237 237
DOl

10.3390/metab012030237

Miura Tetsuji Kuno Atsushi Tanaka Marenao 322

Diabetes modulation of the myocardial infarction-acute kidney injury axis 2022

American Journal of Physiology-Heart and Circulatory Physiology H394 H405

DOl
10.1152/ajpheart.00639.2021




Moniwa Norihito Shioya Yu Gocho Yufu Takahashi Satoko Tanaka Marenao Furuhashi Masato
Kuroda Setsuko Hama Taketsugu Shima Yuko Ogawa Yayoi Miura Tetsuji

Jan 6

A case of membranous nephropathy secondary to asymptomatic Graves' disease 2022
CEN Case Reports -
DOl
10.1007/s13730-021-00672-0
Mori Kazuma Furuhashi Masato Tanaka Marenao Higashiura Yukimura Koyama Masayuki Hanawa 45
Nagisa Ohnishi Hirofumi
Serum uric acid level is associated with an increase in systolic blood pressure over time in 2022
female subjects: Linear mixed-effects model analyses
Hypertension Research 344 353
DOl
10.1038/s41440-021-00792-1
Takahashi Satoko Tanaka Marenao Higashiura Yukimura Mori Kazuma Hanawa Nagisa Ohnishi Nov 19
Hirofumi Furuhashi Masato
Prediction and validation of nonalcoholic fatty liver disease by fatty liver index in a 2021
Japanese population
Endocrine Journal -
DOl
10.1507/endocrj .EJ21-0563
Furuhashi Masato Kataoka Yu Nishikawa Ryo Koyama Masayuki Sakai Akiko Higashiura Sep 25
Yukimura Tanaka Marenao Saitoh Shigeyuki Shimamoto Kazuaki Ohnishi Hirofumi
Circulating PCSK7 Level is Independently Associated with Obesity, Triglycerides Level and Fatty 2021

Liver Index in a General Population without Medication

Journal of Atherosclerosis and Thrombosis

DOl
10.5551/jat.63159




Furuhashi Masato Muranaka Atsuko Yuda Satoshi Tanaka Marenao Koyama Masayuki Kawamukai- 158

Nishida Mina Takahashi Satoko Higashiura Yukimura Miyamori Daisuke Nishikawa Ryo Ohnishi

Hirofumi Saitoh Shigeyuki Shimamoto Kazuaki Miura Tetsuji

Independent Association of Fatty Liver Index With Left Ventricular Diastolic Dysfunction in 2021

Subjects Without Medication

The American Journal of Cardiology 139 146
DOl

10.1016/j .amjcard.2021.07.047

Furuhashi Masato Sakai Akiko Tanaka Marenao Higashiura Yukimura Mori Kazuma Koyama 78

Masayuki Ohnishi Hirofumi Saitoh Shigeyuki Shimamoto Kazuaki

Distinct Regulation of U-ACE2 and P-ACE2 (Urinary and Plasma Angiotensin-Converting Enzyme 2) 2021

in a Japanese General Population

Hypertension 1138 1149
DOl

10.1161/HYPERTENSIONAHA .121.17674

Higashiura Yukimura Furuhashi Masato Tanaka Marenao Takahashi Satoko Mori Kazuma Miyamori 10

Daisuke Koyama Masayuki Ohnishi Hirofumi Moniwa Norihito Numata Keita Hisasue Takashi

Hanawa Nagisa Miura Tetsuji

Elevated Fatty Liver Index Is Independently Associated With New Onset of Hypertension During a 2021

10- Year Period in Both Male and Female Subjects

Journal of the American Heart Association €021430
DOl

10.1161/JAHA.121.021430

Gocho Yufu Tanaka Marenao Sugawara Hirohito Furuhashi Masato Moniwa Norihito Yamashita 25

Tomohisa Takizawa Hideki Mukai Hiroya Ohno Kouhei Maeda Takuto Osanami Arata Ohnishi

Hirofumi Komatsu Hiroaki Mori Kazuma Miura Tetsuji

Seasonal variation of serum 25-hydroxyvitamin D level in hemodialysis patients in the 2021

northernmost island of Japan

Clinical and Experimental Nephrology 1360 1366

DOl
10.1007/s10157-021-02104-w




Miyamori Daisuke Tanaka Marenao Furuhashi Masato Ohnishi Hirofumi Koyama Masayuki Osanami 68

Arata Higashiura Yukimura Numata Keita Hisasue Takashi Hanawa Nagisa Moniwa Norihito

Miura Tetsuji

Prediction of new onset of diabetes mellitus during a 10-year period by using a combination of 2021

levels of alanine aminotransferase and y -glutamyl transferase

Endocrine Journal 1391 1402
DOl

10.1507/endocrj .EJ20-0823

Higashiura Yukimura Furuhashi Masato Tanaka Marenao Takahashi Satoko Koyama Masayuki 11

Ohnishi Hirofumi Numata Keita Hisasue Takashi Hanawa Nagisa Moniwa Norihito Tsuchihashi

Kazufumi Miura Tetsuji

High level of fatty liver index predicts new onset of diabetes mellitus during a 10-year period 2021

in healthy subjects

Scientific Reports 12830
DOl

10.1038/s41598-021-92292-y

Furuhashi Masato Higashiura Yukimura Koyama Masayuki Tanaka Marenao Murase Takayo Nakamura 44

Takashi Akari Seigo Sakai Akiko Mori Kazuma Ohnishi Hirofumi Saitoh Shigeyuki Shimamoto

Kazuaki Miura Tetsuji

Independent association of plasma xanthine oxidoreductase activity with hypertension in 2021

nondiabetic subjects not using medication

Hypertension Research 1213 1220
DOl

10.1038/s41440-021-00679-1

Takahashi Satoko Tanaka Marenao Furuhashi Masato Moniwa Norihito Koyama Masayuki 11

Higashiura Yukimura Osanami Arata Gocho Yufu Ohnishi Hirofumi Numata Keita Hisasue

Takashi Hanawa Nagisa Miura Tetsuji

Fatty liver index is independently associated with deterioration of renal function during a 10- 2021

year period in healthy subjects

Scientific Reports 8606

DOl
10.1038/s41598-021-88025-w




Mikami Takuma Furuhashi Masato Sakai Akiko Numaguchi Ryosuke Harada Ryo Naraoka Syuichi 10

Kamada Takeshi Higashiura Yukimura Tanaka Marenao Ohori Shunsuke Sakurada Taku Nakamura

Masanori Iba Yutaka Fukada Joji Miura Tetsuji Kawaharada Nobuyoshi

Antiatherosclerotic Phenotype of Perivascular Adipose Tissue Surrounding the Saphenous Vein in 2021

Coronary Artery Bypass Grafting

Journal of the American Heart Association €018905
DOl

10.1161/JAHA.120.018905

Shibata Satoru Moniwa Norihito Kuno Atsushi Kimura Ayumu Ohwada Wataru Sugawara Hirohito 25

Gocho Yufu Tanaka Marenao Yano Toshiyuki Furuhashi Masato Tanno Masaya Miki Takayuki

Miura Tetsuji

Involvement of necroptosis in contrast-induced nephropathy in a rat CKD model 2021

Clinical and Experimental Nephrology 708 717
DOl

10.1007/s10157-021-02048-1

Kimura Ayumu Tanaka Marenao Moniwa Norihito Osanami Arata Abe Koki Miyamori Daisuke Gocho 25

Yufu Shibata Satoru Terasawa Makoto Okazaki Yusuke Yamashita Tomohisa Koyama Masayuki

Furuhashi Masato Ohnishi Hirofumi Miura Tetsuji

Impact of atrial fibrillation on the risk of ischemic stroke in patients on hemodialysis: 2020

BOREAS-HD3 Study

Clinical and Experimental Nephrology 297 304
DOl

10.1007/s10157-020-01991-9

Osanami Arata Yano Toshiyuki Takemura Genzou lIkeda Hiroshi Inyaku Masafumi Toda Yuki 13

Kamiyama Naoyuki Sugawara Hirohito Gocho Yufu Fujito Takefumi Nagano Nobutaka Takahashi

Satoko Muranaka Atsuko Tanaka Marenao Moniwa Norihito Murase Kazuyuki Takada Kohichi

Kuroda Hiroyuki Ogawa Yayoi Miura Tetsuji

Cardiac Light Chain Deposition Disease Mimicking Immunoglobulin Light Chain Amyloidosis 2020

Circulation: Cardiovascular Imaging 010478

DOl
10.1161/CIRCIMAGING.120.010478




Mori Kazuma Furuhashi Masato Tanaka Marenao Numata Keita Hisasue Takashi Hanawa Nagisa 44

Koyama Masayuki Osanami Arata Higashiura Yukimura Inyaku Masafumi Matsumoto Megumi Moniwa

Norihito Ohnishi Hirofumi Miura Tetsuji

U-shaped relationship between serum uric acid level and decline in renal function during a 10- 2020

year period in female subjects: BOREAS-CKD2

Hypertension Research 107 116
DOl

10.1038/s41440-020-0532-2

Higashiura Yukimura Tanaka Marenao Furuhashi Masato Koyama Masayuki Ohnishi Hirofumi 11

Numata Keita Hisasue Takashi Hanawa Nagisa Moniwa Norihito Miura Tetsuji

Low urine pH predicts new onset of diabetes mellitus during a 10- year period in men: BOREAS- 2020

DM1 study

Journal of Diabetes Investigation 1490 1497
DOl

10.1111/jdi.13284

Kuno Atsushi Kimura Yukishige Mizuno Masashi Oshima Hiroto Sato Tatsuya Moniwa Norihito 10

Tanaka Marenao Yano Toshiyuki Tanno Masaya Miki Takayuki Miura Tetsuji

Empagliflozin attenuates acute kidney injury after myocardial infarction in diabetic rats 2020

Scientific Reports 7238
DOl

10.1038/s41598-020-64380-y

Furuhashi Masato Koyama Masayuki Higashiura Yukimura Murase Takayo Nakamura Takashi 11

Matsumoto Megumi Sakai Akiko Ohnishi Hirofumi Tanaka Marenao Saitoh Shigeyuki Moniwa

Norihito Shimamoto Kazuaki Miura Tetsuji

Differential regulation of hypoxanthine and xanthine by obesity in a general population 2020

Journal of Diabetes Investigation 878 887

DOl
10.1111/jdi.13207




Furuhashi Masato Koyama Masayuki Matsumoto Megumi Murase Takayo Nakamura Takashi 66

Higashiura Yukimura Tanaka Marenao Moniwa Norihito Ohnishi Hirofumi Saitoh Shigeyuki

Shimamoto Kazuaki Miura Tetsuji

Annual change in plasma xanthine oxidoreductase activity is associated with changes in liver 2019

enzymes and body weight

Endocrine Journal 777 786
DOl

10.1507/endocrj .EJ19-0053

Furuhashi Masato Matsumoto Megumi Murase Takayo Nakamura Takashi Higashiura Yukimura 10

Koyama Masayuki Tanaka Marenao Moniwa Norihito Ohnishi Hirofumi Saitoh Shigeyuki Shimamoto

Kazuaki Miura Tetsuji

Independent links between plasma xanthine oxidoreductase activity and levels of adipokines 2019

Journal of Diabetes Investigation 1059 1067
DOl

10.1111/jdi.12982

Numaguchi Ryosuke Furuhashi Masato Matsumoto Megumi Sato Hiroshi Yanase Yosuke Kuroda 8

Yosuke Harada Ryo Ito Toshiro Higashiura Yukimura Koyama Masayuki Tanaka Marenao Moniwa

Norihito Nakamura Masanori Doi Hirosato Miura Tetsuji Kawaharada Nobuyoshi

Differential Phenotypes in Perivascular Adipose Tissue Surrounding the Internal Thoracic Artery 2019

and Diseased Coronary Artery

Journal of the American Heart Association e011147

DOl
10.1161/JAHA.118.011147

32 0 0

CKD fatty liver index

64

2021




CKD

64

2021

66

2021

Fatty Liver Index (FLI)

43

2021

Fatty Liver Index (FLI)

53

2021




51

2021
proliferative glomerulonephritis with monoclonal 1gG deposits

51

2021
Beer potomania Na

51

2021
FABP4

63

2020




Fatty liver

index CKD

63

2020

MLKL

63

2020

ALT,y GTP

117

2020

64

2020




53

2020

50

2020

PH

116

2020

(XOR)

62

2020




CKD

62

2020

LDL

HDL

eGFR

62

2020

LDL

CKD

62

2020

64

2020




(XOR)

42

2020

40

2020

PH

116

2019

(XOR)

62

2019




CKD

62

2019

LDL

HDL

eGFR

62

2019

LDL

CKD

62

2019

64

2019




(XOR)

42

2019

40

2019

AL

41

2019

(U-pH)

2021-080028

2021




https://web.saped.ac. jp/im2/topics/sehatb00000003p9.html

(Furuhashi Masato)

(20563852)

(20101)




