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Development of the role of midkine on the cardio-renal association
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It has knwon that cardiac remodeling is observed during chronic kideny
disease. We found that levels of midkine in the Kidney and serum has beed increased before
remodeling occured. Circulating midkne modulates intracellular signaling through GPCR, and induces
cardiac hypertrophy, including increased ANP expressions.



30.8%

(EGFR
ligand 2

Mitogen-Activated Protein Kinase (MAPK) -
pP90RSK, Phosphoinositide-3 Kinase - Akt

Angiotensin 1l (Ang II),
Endothelin 1(ET1) EGFR
MAPK-RSK

Circ Res 2012, Circ Res 2008, Cir
2006 MAPK-p90RSK
B-catenin /TCF, NFAT, GATA4
H3S10

Nat Rev Mol Cell Biol. 2008, J
Biol Chem. 2012

EGFR
Midkine
(MK) MK
MK
MK
Cancer Lett. 2004
HIF family MK
MK
JClin Invest. 2009
MK
Cancer Lett. 2004
MK
J Clin Invest. 2009
MK (PTP)
LDL (LRP)
MAPK, p90RSK
apoptosis

Neurosci Res. 2003

(TAC) MK
MK
MK
(MK-TG)

MK

MK TKR
MK EGFR

array assay

Nucleolin
EGFR
EGFR, Nucleolin MK

Midkine (MK)

MK

MK EGFR MK

MK

MK

MK

MK
PISK-AKT
Western blotting

ERK1/2-p90RSK
JAK/STAT

BNP-luc plasmid

reporter assay
MK invitro

5/6 )

array assay EGFR

MK EGFR

MK EGFR
SIRNA,
inhibitor
MK-EGFR



luciferase assay, western blotting,
MK
tail cuff
MK

Western
blotting,

MK MK

Receptor tyrosine kinase Array

(Epidermal growth factor
receptor: EGFR)

MK EGFR
ERK1/2,
AKT
ERK1/2, AKT
MK
EGFR, ERK1/2, AKT
luciferase assay
BNP
MK
MK
EGFR
EGFR siRNA MK
BNP
EGFR transactivation
TAPI-2 MK BNP
MK  EGFR
ERK1/2 AKT
MK

42
1) Honda Y, Shishido T, Takahashi T, Watanabe T,
Netsu S, Kinoshita D, Narumi T, Kadowaki S,
Nishiyama S, Takahashi H, Arimoto T, Miyamoto

T, Kishida S, Kadomatsu K, Takeishi Y, Kubotal:
Midkine Deteriorates Cardiac Remodeling via
Epidermal Growth Factor Receptor Signaling in
Chronic Kidney Disease. Hypertension. 2016;67
857-865.

doi:10.1161/HY PERTENSIONAHA.115.06922

2) Kadowaki S, Shishido T, Honda Y, Narumi T,
Otaki Y, Kinoshita D, Nishiyama S, Takahashi H,
Arimoto T, Miyamoto T, Watanabe T, Kubota I:
Additive clinical value of serum brain-derived
neurotrophic factor for prediction of chronic
heart failure outcome. Heart Vessels.2016; 31:
535-544 doi: 10.1007/s00380-015-0628-6.

3) Kadowaki S, Shishido T, Saseki T, Suga T,
Narumi T, Honda Y, Otaki Y, Kinoshita D,
Takahashi T, Nishiyama S, Takahashi H, Arimoto
T, Miyamoto T, Watanabe T, Ishigami A, Takeishi
Y, Kubota I: Deficiency of Senescence Marker
Protein 30 Exacerbates Cardiac Injury after
Ischemia/Reperfusion.Int J Mol Sci.2016; 17:pii:
E542 doi: 10.3390/ijms170405424.

4) Narumi T, Shishido T, Otaki Y, Kadowaki S,
Honda Y, Funayama A, Honda S, Hasegawa H,
Kinoshita D, Yokoyama M, Nishiyama S,
Takahashi H, Arimoto T, Miyamoto T, Watanabe
T, Tanaka A, Woo CH, Abe J, Takeisnhi Y, Kubota
I: High-mobility group box 1-mediated heat
shock protein beta 1 expression attenuates
mitochondrial dysfunction and apoptosis. J Mol
Cell Cardiol. 2015; 82: 1-12

doi: 10.1016/j.yjmcc.2015.02.018.

5) Ishino M, Shishido T, Suzuki S, Katoh S,
Sasaki T, Funayama A, Netsu S, Hasegawa H,
Honda S, Takahashi H, Arimoto T, Miyashita T,
Miyamoto T, Watanabe T, Takeishi Y, Kubota I:
Deficiency of long pentraxin PTX3 promoted
neointimal hyperplasia after vascular injury. J
Atheroscler Thromb. 2015; 22(4): 372-378

doi: 10.5551/jat.26740

6) Netsu S, Shishido T, Kitahara T, Honda Y,
Funayama A, Narumi T, Kadowaki S, Takahashi
H, Miyamoto T, Arimoto T, Nishiyama S,
Watanabe T, Woo CH, Takeishi Y, Kubota I:
Midkine exacerbates pressure overload-induced
cardiac remodeling. Biochem Biophys Res
Commun. 2014 Jan 3; 443: 205-210

doi: 10.1016/j.bbrc.2013.11.083.

7) Sasaki T, Shishido T, Kadowaki S, Kitahara T,
Suzuki S, Katoh S, Funayama A, Netsu S
Watanabe T, Goto K, Takeishi Y, Kubota I:
Diacylglycerol kinaseaexacerbates cardiac injury
after ischemia/reperfusion. Heart Vessels. 2014 ;
29: 110-118. doi: 10.1007/s00380-013-0366-6.

60
)Kinoshita D, Shishido T, Takahashi T,
Yokoyama M,Nishiyama S, Takahashi H,



Arimoto T, Miyamoto T, Watanabe T, Konta T:
Midkine Contributes the Development of
Pulmonare Arterial Hypertensino via Cell
Sorface Nucleolin, American Heart Association
2016, New Orieans (America) November 2016,
2) Cardiac nuclear High Mobility
Group Box 1 in regulating cardiac remodeling,
Symposium 4  Reverse cardiac remodeling
mechanisms and therapeutic strategies] 33
ISHR 2016
2016
12 16 17

3)Honda Y, Shishido T, Netsu S, Otaki Y,
Kinoshita D, Yokoyama M, Kadowaki S, Narumi
T, Funayama A, Nishiyama S, Takahashi H,
Arimoto T, Miyamoto T, Watanabe T, Kubota I:
Growth factor midkine deteriorates cadiac
hypertrophy via epidermal growth factor receptor
signaling: A novel mediator of cardio-renal
interaction.  American  Heart  Association
Scientific Sessions 2014, Chicago (America);
November 2014

2017.01

(1)
SHISHIDO, Tetsuro

60400545



