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Role of Cdk5/ERK pathway in the pathogenesis of diabetic retinopathy

MITAMURA, Yoshinori

3,200,000
5(Cdk5) (ERK)
Cdk5 ERK
PPARY Cdk5 ERK
PPARY Cdk5 ERK
Cdk5/ERK
PPARY Cdk5 ERK

Cdk5/ERK Cdk5/ERK

Cyclin-dependent kinase 5 (Cdk5) and extracellular signal-regulated kinase
(ERK) are expressed in almost all organs and tissues and are known to play multiple roles, including
cell proliferation. However, the activity of Cdk5 and ERK in the eyeball of patients with
intraocular proliferative diseases such as proliferative diabetic retinopathy remains unclear.
Therefore, we investigated the intraocular concentration of PPARy and the activity of Cdk5 and ERK
using clinical specimen samples obtained during vitreous surgery, and confirmed that the expression
of PPARy and the activation of Cdk5 and ERK were observed in the intraocular fluid (vitreous) and
the proliferative membrane formed on the surface of retina in the patients with proliferative
diabetic retinopathy. These findings suggest that the Cdk5/ERK signaling pathway may be involved in
the pathogenesis of diabetic retinopathy.



5(Cdk5:Cyclin-dependent kinase 5)
(ERK: extracellular signal-regulated kinase)

Cdk5 ERK
VEGF:vascular
endothelial growth factor VEGF
VEGF VEGF
VEGF VEGF

VEGF
VEGF
PPARy (peroxisome proliferator-activated
receptor gamma) VEGF

PPARy
VEGF
PPARy mRNA
2015 Cdk5/ERK PPARy
PPARy 273  Cdk5
PPARy
PPARy
Cdk5 ERK
PPARy
Cdk5 ERK PPARy
2007 2 SNP
Cdk5 regulatory subunit-associate protein 1-like 1
(CDKAL1) CDKAL1  Cdk5
Cdk5 Cdk5
ERK PPARy ERK
MEK(MAP kinase/ERK kinase)
PPARy Cdk5/ERK
PPARy
PPARy
Cdk5
2015 Nature Cdk5  PPARy
PPARy  Cdk5
Cdk5 ERK  PPARy
Cdk5  ERK PPARy

PPARY Cdk5/ERK

Monocyte Chemotactic Protein-1(MCP-1)
(Macrophage Migration Inhibitory Factor: MIF)
(Hepatocyte Growth Factor: HGF) VEGF Placenta Growth Factor (PIGF)

VEGF
PPARy Cdk5 ERK
Cdk5/ERK PPARY
Cdk5 ERK/MEK



Cdk5 ERK PPARyY

-80
OCT compound -80 Western
blotting -80
Cdk5 ERK
ELISA PPARy  Cdk5 Cdkb p35
PPARy
Cdk5 p35 enzyme-linked immunosorbent assay (ELISA) kit LifeSpan Bio- Sciences,
Inc., Seattle, WA, USA
ERK1/2 ERK1/2
Western blotting ERK1/2
ERK1/2 antibody kit ERK1/2; Santa Cruz Biotechnology, Santa Cruz,
CA, USA, ERK1/2; Cell Singaling Technology, Danvers, MA, USA
B -Actin
PPARy Cdk5 p35 ERK1/2
PPARy

Cdk5  p35 ERK1/2







Western blotting

ERK1/2 ERK1/2
0.01 PDR 0.58 + 0.05
Cdk5
p35
PPARy Cdk5 p35
Cdk5 p35 ERK1/2
ERK1/2

ERK1/2 ERK1/2
ERK
Western blotting
0.19 +
p<0.050
PPARY Cdk5 p35 ERK1/2
p35
Cdk5 Cdk5
ERK1/2 PPARY

PPARyY Cdk5 p35
von Willebrand factor

PPARy  Cdk5 p35

PPARy Cdk5 p35
PPARy , Cdk5 p35

2.01 £ 1.03 mg/ml

69.18 + 37.21 ng/mg
ng/mg p<0.001

0.13 ng/mg

376.21 + 554.18 pg/mg

PPARy  Cdk5 p35

Cdk5 68.12 +

374.26 + 258.26 ng/mg 5.01 = 1.54 ng/mg

p=0.009

PPARy  Cdk5 p35

Cdk5/ERK

Cdk5, PPARy , ERK

ELISA
PPARy Cdk5 p35
PPARy  Cdk5 p35
0.59 £ 0.44 mg/ml
p<0.001 PPARyY
374.26 £ 258.26
Cdk5 0.86 =+
5.01 £ 1.54 ng/mg p<0.001
p35 184.32 £ 122.12 pg/mg PDR
p=0.011
PPARy
37.35 ng/mg 0.69 + 0.52 ng/mg
p<0.001
p35 182.89 + 128.02 pg/mg PDR

376.21 + 554.18 pg/mg p=0.116

p=0.781 p=0.535 p=0.991
PPARy Cdk5 p35

Limitation



2 2 0 2

Nagasato Daisuke Sogawa Takahiro Tanabe Mao Tabuchi Hitoshi Numa Shogo Oishi Akio Ohashi 141

Ikeda Hanako Tsujikawa Akitaka Maeda Tadao Takahashi Masayo Ito Nana Miura Gen Shinohara

Terumi Egawa Mariko Mitamura Yoshinori

Estimation of Visual Function Using Deep Learning From Ultra-Widefield Fundus Images of Eyes 2023

With Retinitis Pigmentosa

JAMA Ophthalmology 305 305
DOl

10.1001/jamaophthalmol .2022.6393

Sano Hiroki Namekata Kazuhiko Niki Masanori Semba Kentaro Murao Fumiko Harada Takayuki 13

Mitamura Yoshinori

Ocular expression of cyclin- dependent kinase 5 in patients with proliferative diabetic 2022

retinopathy

Journal of Diabetes Investigation 628 637

DOl
10.1111/jdi.13702

(SEMBA Kentaro)

(10745748) (16101)

(EGAWA Mariko)

(70507657) (16101)







