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A pathophysiological significance of a novel angiogenesis factor in diabetic
kidney disease and chronic kidney disease
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Patients with type 2 diabetes mellitus showed increased urinary LRG1
excretion compared to healthy subjects. Furthermore, urinary LRG was positively correlated with
albuminuria and negatively correlated with kidney function (eGFR)in patients with type 2 diabetes
mellitus. Diabetic model of db/db mice showed increased LRG1 expression in glomerular endothelium
compared with control mice, concomitant with the development of diabetic nephropathy. In addition,
kidney LRG1 expression was significantly increased in aged mice compared with young mice along with
the progression of kidney fibrosis. Similarly, unilateral ureteral obstruction significantly
provoked kidney fibrosis and increase in kidney LRG1l expression. Furthermore, we succeeded to
generate LRG1 knockout mice.



Case Western Reserve University Michael S. Simonson
db/db

Simonson MS, et al. Am J Physiol Renal Physiol, 302: F820-
F829, 2012 1 LRG1 leucine-rich alpha-2-glycoprotein 1
LRG1  LRR Leucin-

rich repeat BE1:BRHFTTILI VA (db/dbT I R) D TOHmRNA
312 45kDa FSURDYTr—=LRBRITIZTIRGIRRIEMERR
TGF-
B
Wang X, et al.
Nature, 499: 306-311, 2013 8 wook 0 muce ey
16 wook dbvad mice
Fberiuna
O BT perettn
LRGL  bakwswemyy
rypertrreton
Simonson MS, et al. Am J Physiol Renal Physiol, 302: F§20.5829, 2012
LRG1 3
LRG1 CKD
LRG1 CKD LRG1
CKD
CKD LRG1
db/db (BKS.Cg-m+/+Leprdb/db) db/m
LRG1 16
80 C57BL/6 LRG1
12 20 C57BL/6 5/6 4
LRG1
db/db (BKS..Cg-m+/+Leprdb/db)
db/m C57BL/6
12 25

0.3 NaCl, 3.6kcal/g, 13.3

10
4u m PAS:periodic acid Schiff
HE

Vector Laboratories



/ 10
60 LRG1
100 4 0.3 20
2 30
BZ-9000
4 600g 15
-80
autoanalyzer ELISA
PCR
RNA I1SOGEN cDNA
Invitrogen RT-PCR
TagMan PCR Master Mix Tagman Applied Biosystems)
ABI PRISM 7000 Sequence Detection System
glyceraldehyde-3-phosphate dehydrogenase GAPDH 18S RNA
RT-gPCR
Leica Laser capture microdissection: LMD LMD 6000
Wakui et al.2013
10p m HE
LMD 6000
1 350 RNeasy
FFPE Kit RNA
Invitrogen CDNA
LRG1
Guide RNA  Cas9 C57BL/6
FO FO
FO
F1
F1
LRG1
56 2 12 LRG1
3
140/90mmHg
LRG1
LRG1
Multistix 8 SG Bayer Tarrytown NY 15009 10
10000g 4 15 -80
LRG1 IM  Tris buffer
pH 8.0 LRG1 IBL International ELISA
CKD LRG1
LRG1 LRG1
2 80 16
LRG1 3 5/6
Sham LRG1



M2 db/db~ 7 A TIHLRGIFRIEEDTTEF D 5
208 D db/m. db/db7 7 ABFLRGLEE R ETOIEST

db/m

E3: mintE WREILET L. 5S/6WMCKOETIILIZH VT,
BLRG1 mMRNAFIR A B (=180

£5)

§ 4 WLRG1RME b WLRGIRRE
z : 4 4 e
® &
£ ~a PO ; 3{ . P<0.001
g €21
- :
H 817
S ©
[ [+4
(3 0~
16:8% 808 Sham Siew
MWBELE RSN & B SIGT I 26 W AGE T
(Yo Y0 - LhRER) 8 %0 “ P<0.01
X % :g = °e
;5'3 ":fi) -
./ N 5
1645 80 Sham SI6% Il
LRG1
CRISPR/Cas LRG1 LRG1
LRG1
LRG1 Quan H LRG1
Quan H, et al. J Am Soc Nephrol, 30: 546-
562, 2019 LRG1 uuo
Hong Q, et al. Kidney
Int, 101: 299-314, 2021 uuo LRG1

Liu

TT, et al. Am J Nephrol. 52:228-238, 2021 LRG1



LRG1

2
2
(n=12) 2 (n=56) P
eGFR (m1/min/1.73 m?) 120.2 + 9.1 80.3 £ 29.6 < 0.001
() 48 + 7 55 + 10 0.037
33 55 0.182
(v g/mgCr) 12.3+ 6.4 171.5 + 385.0 0.009
() 0 7+ 6
HbA1C 4.9+ 0.4 7.6 + 1.6 <0.001
) 8 84 < 0.001
Body Mass Index (kg/m?) 21.6 £ 2.2 29.0 + 3.2 <0.001
+ 2 Vs t
56 2 12 LRG1
LRG1 2
3.3+ 1.0 vs 13.3 + 1.7 ng/mgCr, P 0.01
56 2 LRG1  eGFR 2
eGFR LRG1 r = -0.546 P 0.0001

2 LRG1 r=0.283, P=0.034



9 9 0 5

Ohki Kohji Wakui Hiromichi Uneda Kazushi Azushima Kengo Haruhara Kotaro Kinguchi Sho 6

Urate Shingo Yamada Takayuki Yamaji Takahiro Kobayashi Ryu Kanaoka Tomohiko Minegishi

Shintaro Ishigami Tomoaki Fujikawa Tetsuya Toya Yoshiyuki Tamura Kouichi

Effects of Erythropoietin-Stimulating Agents on Blood Pressure in Patients with Non-Dialysis 2020

CKD and Renal Anemia

Kidney Diseases 299 308
DOl

10.1159/000507396

Kobayashi Kazuo Toyoda Masao Hatori Nobuo Saito Nobumichi Kanaoka Tomohiko et al 23

Retrospective Analysis of the Renoprotective Effects of Long-Term Use of Six Types of 2021

Sodium?Glucose Cotransporter 2 Inhibitors in Japanese Patients with Type 2 Diabetes Mellitus

and Chronic Kidney Disease

Diabetes Technology & Therapeutics 110 119
DOl

10.1089/dia.2020.0165

Horigome Mari Kobayashi Ryu Hanaoka Masaaki Kinguchi Sho Kanaoka Tomohiko Toya Yoshiyuki 10

Wakui Hiromichi Tamura Kouichi

A case of minimal change nephrotic syndrome with pregnancy 2021

CEN Case Reports 315 319
DOl

10.1007/s13730-020-00568-5

Wakui Hiromichi Yamaji Takahiro Azushima Kengo Uneda Kazushi Haruhara Kotaro Nakamura 10

Akiko Ohki Kohji Kinguchi Sho Kobayashi Ryu Urate Shingo Suzuki Toru Kamimura Daisuke

Minegishi Shintaro Ishigami Tomoaki Kanaoka Tomohiko et al

Effects of Rikkunshito treatment on renal fibrosis/inflammation and body weight reduction in a 2020

unilateral ureteral obstruction model in mice

Scientific Reports 1782

DOl
10.1038/s41598-020-58214-0




Urate Shingo Wakui Hiromichi Azushima Kengo Yamaji Takahiro Suzuki Toru Abe Eriko Tanaka 22
Shohei Taguchi Shinya Tsukamoto Shunichiro Kinguchi Sho Uneda Kazushi Kanaoka Tomohiko

Atobe Yoshitoshi Funakoshi Kengo Yamashita Akio Tamura Kouichi

Aristolochic Acid Induces Renal Fibrosis and Senescence in Mice 2021

International Journal of Molecular Sciences

12432 12432

DOl
10.3390/i jms222212432

Kawai Yuki Uneda Kazushi Yamada Takayuki Kinguchi Sho Kobayashi Kazuo Azushima Kengo 183
Kanaoka Tomohiko Toya Yoshiyuki Wakui Hiromichi Tamura Kouichi
Comparison of effects of SGLT-2 inhibitors and GLP-1 receptor agonists on cardiovascular and 2022

renal outcomes in type 2 diabetes mellitus patients with/without albuminuria: A systematic
review and network meta-analysis

Diabetes Research and Clinical Practice

109146 109146

DOl
10.1016/j .diabres.2021.109146

Tsukamoto Shunichiro Okami Naohito Yamada Takayuki Azushima Kengo Yamaji Takahiro Kinguchi 41

Sho Uneda Kazushi Kanaoka Tomohiko Wakui Hiromichi Tamura Kouichi

Prevention of kidney function decline using uric acid-lowering therapy in chronic kidney 2021

disease patients: a systematic review and network meta-analysis

Clinical Rheumatology 911 919
DOl

10.1007/s10067-021-05956-5

Uneda Kazushi Kawai Yuki Yamada Takayuki Kinguchi Sho Azushima Kengo Kanaoka Tomohiko 11

Toya Yoshiyuki Wakui Hiromichi Tamura Kouichi

Systematic review and meta-analysis for prevention of cardiovascular complications using GLP-1 2021

receptor agonists and SGLT-2 inhibitors in obese diabetic patients

Scientific Reports 10166

DOl
10.1038/s41598-021-89620-7




Kobayashi Kazuo Kanaoka Tomohiko, et al. 185

Comparison of renal outcomes between sodium glucose co-transporter 2 inhibitors and glucagon- 2022
like peptide 1 receptor agonists

Diabetes Research and Clinical Practice 109231 109231

DOl
10.1016/j .diabres.2022.109231

1 0 1

Hiromichi Wakui, Tomohiko Kanaoka, Shingo Urate, Sho Kinguchi, Takahiro Yamaji, Kazushi Uneda, Takayuki Yamada, Sona Haku,
Kotaro Haruhara, Kohji Ohki, Ryu Kobayashi, Kengo Azushima, Shohei Tanaka, Eriko Abe, Yoshiyuki Toya, Kouichi Tamura

Intrarenal enhancement of leucine-rich a -2-glycoprotein-1 in the early stage of diabetic nephropathy

ASN Kidney Week 2019

2019

(WAKUI' HIROMICHI)

(10587330) (22701)

(TAMURA KOUICHI)

(40285143) (22701)







