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M2 CKD

Studies on the role of M2 type-activated macrophage in the progression of chronic
kidney diseases (CKD).
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i i _The role of alternatively activated macrophages (M2) in progression of chronic
kidney disease was examined by immunohistological staining of biopsy specimen and in vitro studies using

human monocyte-derived macrophage. ) i i ] ]
We found that M2 exerted an anti-inflammatory effect at the site of inflamed-tissue, while playing a role

in the progression of chronic lesions. In addition, we found that steroid, a widely used drug in the
treatment of kidney diseases, could augment the chronic lesion. Combined treatment with antimetabolite

could counteract the steroid-induced M2 activation, and might be useful for the treatment of CKD.

M2



3
30
Chronic kidney
disease: CKD
CKD
CKD
(M)
Mo
Mo
M1
M2 2
M1(CD86+CD163
Mo)
M2(CD163+ CD206+ Mg)
M2
M2
CKD
M2 Mo
CKD
CKD
(ACE)
II (ARB)
CKD
LDL
LDL-SR: CD36, CD204 M2
M2 ACE
ACE ARB
M2 ACE

CKD
M2 Mo

in vitro

eY)

CKD IgA

Mo
CD86 M2
T CD3

I a-smooth muscle
actin(aSMA)

(CDh68) M1 CDl1lec,
CD163, CD204, CD36

Mo

M2

(2) in vitro
LDL

Moe(HuMe)

DNA RT PCR

CKD

(1)
IgA Mo

IgA

73

11

62
Mo

3.6vs8.1 ,p 0.05

(18.3 vs 21.6 , p 0.05)

CD163+ M2



Mo 0.25 vs 0.54/ ,P
0.001 M2 8.6 vs

11.8/ , P 0.001

M2
M2
(D
1507 A r=0.76 407 B
P<0.001 .

matrix expansion
(% glomerulus)

interstitial fibrosis (% area)

0
0.0 0.4 0.8 1.2
Glomerular CD163+ MQ (/gcs)

[
r=0.62
P<0.001

0
0 5 10 15 20
Interstitial CD163+ MQ (/hpf)

2
409 A T 401 B

c ©

%é’ 3 %30

§§ 2 v 8 20

£s " 2

g8 =087 Z Y r=0.72

g 10 r=0. = 10 v v r=0.

P<0.001 £ P<0.001

. . E 0+ . . . .
8 12 0 10 20 30 40

Glomerular CD163+ MQ (/gcs)  Interstitial CD163+ MQ (/hpf)

1 IgA (A)
(B) CD163'M2 M
IgA
M2
2 Mo
IgA
Mo
SLE 43
24 ( =2:12
20.0 )
19 ( =2:17
20.2 ) Mo
CD163*M2
Mo 18.9+5.4 vs
13.7+3.7/ P 0.01
CD3*T 10.1+£3.5 vs 17.1+£3.5/
P 0.05

vs 35.0+25.6, P 0.05)

(19.3+20.0

(20.3+4.8 vs 15.2+2.6, P

0.001)

0.001)

15.54¢5.7, P 0.05)
IgA

(8.2£14.5 vs 1.3+4.2, P

(20.8+8.5 vs

CD163*M2

2 A

(B) CD163'M2 Mcp
(2) in vitro
LDL Mo
AB
20% 8
Mo(HuMe)
(Dex) CD163
M2
Dex
Dex/ LDL(oxLDL)
mRNA
Dex
CD163
gastrokine 1 gliomedin

interleukin 28B thrombin stabilin 1

Transforming
growth factor-8 (TGFB8) Connective tissue
growth factor (CTGF) ACE

Dex ox-LLDL

Dex/ox-LDL
fibroblast growth factor 1 (FGF1)
angiotensinogen leptin FGF2

(3

ratio to GAPDH (A.U )

Dex 5uM
oxLDL 20ug/ml

3 Dex Dex/ox-LDL HuMo
LFEREP O 0.001 nil
M2
HuMe in vitro Dex
M2 (Miz)




Dex
HuMe ACE
4
T
=)
o
<
O
ot
(@]
< B
4 (Miz) (MMF)
**% P 0,001 (Dex )
3
In vitro
2
CD163+Mg stabilin-1
FGF1
Mo
M1 Mo
M1 Me M2
stabilin-1 hil
T
M1 Mep M2
Thil
(stabilin-1)
Mo M2

13

Ikezumi Y, Uemura O, Nagai T,
Ishikura K, Ito S, Hataya H, Fujita N,
Akioka Y, Kaneko T, Iijjima K, Honda
M. Beta-2 microglobulin-based
equation for estimating glomerular
filtration rates in Japanese children
and adolescents. Clin Exp Nephrol 19:
450-457, 2015 ( )

Tkezumi Y, Suzuki T, Yamada T,
Hasegawa H, Kaneko U, Hara M,
Yanagihara T, Nikolic-Paterson Dd,
Saitoh A. Alternatively activated
macrophages in the pathogenesis of
chronic  kidney allograft injury.
Pediatr Nephrol 30: 1007-1017, 2015
( )

1
35 150-152

2015 ( )

Tkezumi Y, Suzuki T, Karasawa T,
Kaneko U, Yamada T, Hasegawa H,
Nagata M, Saitoh A. Glomerular
epithelial cell phenotype in diffuse
mesangial sclerosis: A report of two
cases with markedly increased urinary
podocyte excretion. Human Pathol 45:

1778-1783, 2014 ( )
3
24 )
34: 148-450,
2014 ( )

11 21-25, 2014

( )
ossifying renal rumor of
infancy
27:25-29, 2014 ( )

Tkezumi Y, Suzuki T, Karasawa T,
Yamada T, Hasegawa H, Nishimura H,
Uchiyama M. Low birthweight and
premature birth are risk factors for
podocytopenia and focal segmental
glomerulosclerosis. Am J Nephrol
38:149-157, 2013 ( )

Yata N, Uemura O, Honda M,
Matsuyama T, Ishikura K, Hataya H,
Nagai T, Ikezumi Y, Fujita N, Ito S,
Iijima K, Saito M, Keneko T, Kitagawa




T. Reference ranges for serum cystatin
C measurements in Japanese children
by using 4 automated assays. Clin Exp
Nephrol 17:872-876, 2013 ( )
Ikezumi Y, Honda M, Matsuyama T,
Ishikura K, Hataya H, Yata N, Nagai
T, Fujita N, Ito S, Iijjima K, Kaneko T,
Uemura O. Establishment of a normal
reference value for serum B2
microglobulin in Japanese children:
reevaluation of its clinical usefulness.
Clin Exp Nephrol 17: 99-105, 2013

( )

Ask-Upmark
10:27-31, 2013 ( )

C4d

26:188-194, 2013 ( )

1 117:
1031-1036, 2013 ( )

11
Ikezumi Y  Alternatively activated
CD163+ macrophages are a common
feature 1in progressive interstitial
fibrosis. 2015 Annual Meeting of
American Society of Nephrology San
Diego CA USA 2015 11 14

M2
50

2015 6 19

M2
58
2015
6 6

Ikezumi Y. Pro-inflammatory
CD11c+CD68+ mononuclear
phagocytes promote glomerular injury
in lupus nephritis. 2014 Annual
Meeting of American Society of
Nephrology, Philadelphia,
Pennsylvania, USA. 2014 11 15

M1 M2

57

2014 7 5

49
2014 6 6

Ikezumi Y Contrasting roles for M1
and M2 type macrophages in
childhood IgA nephropathy. 2013
Annual Meeting of American Society
of Nephrology, Atlanta, GA, USA,
2013 11 8

28
2013
8 23
.CKD
2013 CKD . 48
2013 6
29

. The kidney in multi-organ
systemic disease in Japanese children:

56
2013 5 11

Ikezumi Y. Mechanism of nephritis:
Macrophage as a therapeutic target
for childhood chronic
glomerulonephritis. In: Continuous
Professional Development: Current
Issues in Pediatric Nephrology. The
11th Korea-Japan Pediatric
Nephrology Seminar, Seoul, Korea,
2013 4 7

8
- ( , ,

). , : 606-608, 2015

1006
( )

47
634-639 2015 1072
2014

170-76, 2014 127

. 77
, , : 716-718,



2014 1041

2014 ,
). ,
1275-1276, 2014 2014

o

CKD
CKD
2013 163-167 , 2013
259

2013 70-75
, 2013 80

196203
2013 239

(n
Ikezumi Yohei
70361897

2

Kawachi Hiroshi
60242400
Suzuki Toshiaki
50419305

€)

Narita Ichiei

20272817



