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Establichment of control method for M2-type activated macrophage-mediated
progression of childhood CKD.
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In this study, we identified M2-type activated macrophages (M2) involved in
the pathogenesis of chronic lesions such as glomerulosclerosis and interstitial fibrosis, which are
universally recognized as end-stage pathological findings in all chronic kidney diseases (CKD), and
investigated their detailed functional analysis and establishment of a methodology for their
regulation.

Wegfound that this macrophage phenotype is activated by steroids, which are commonly used in the
treatment of CKD, and contributes to the resolution of nephritis by expressing anti-inflammatory
factors, while at the same time being involved in the development of chronic lesions by expressing
profibrotic factors. We found that some immunosuppressive drugs such as mizoribine, which is used in
combination with steroids as a multidrug therapy, have the ability to reduce the lifespan of M2 and
attenuate the progression of chronic lesions.

M2



(CKD) 30

CKD
CKD
CKD
CKD
(MQ) CKD
MQ MQ
MQ
MQ M1(
M2( )y 2
M1 M2 M1
M2
( )
M2 MQ
CD163 CD206 M2
MQ
M2 MQ CKD
CKD M2 MQ
( YMQ M1
M2
CKD
M2  MQ
CKD MQ
MQ IFN-y (LPS)
M1 LDL CKD
M2 M2
DNA
I M2
- (RAS) M2
I
20 AB 8
IFN-y IFN-y/LPS ML ( ) TNF-a
(1L)-6, IL-8, IL-12 M1 ML MQ
CD86 IFN-y/LPS 24

(Dex) M1



MQ

M2 MQ CD163 1L-10
(TGF-B 1, FGF-1, FGF-2, VEGF-D, angiotensinogen
(Dex) MQ Th1(
stabilin-1 CD300e CD300e
CD300e ( )
10A Dex
CD300e
i) 17 N-
15 S- MQ
MQ N CD86
M1 MQ
M1 MQ
S CD163 M2  MQ
M2 MQ ( D
A p=0.025 B
» 207 p<0.0001 p=0.0023 o 207 ___Pp<0.0001
8 el T F 8 p=0.016 p=0.0009
w0 8 X3 8
5 210 ‘1. SF10 -
§§ 5 ®edoe - :cg = 5 %‘
8 E-EI é %e [ ] .
o control N-group S-group o control N-group S-group
C D
A100- ° ?100- R=0.64
£ 8o €5 801 p<0.0001
3 é 604 ﬁ é 60+ P .
20 =]
EE 40 E_T_, 40
b= R=0.77 g
3 22' o $ p<00001 O£ 22 o ac .:. .
0o 5 10 15 20 0 5 10 15
Glomerular CD86™ MQ (/gcs) Glomerular CD163" MQ (/gcs)
X1 REBR{ACD86*M1#1(A). CD163*M2%4(B)D LLE & KR BR{K
EEMRZEC). BHRZEDEDEE
N CD86 MQ1 TNF-o
S TNF-o CD163 M2 MQ
Stabilin-1 2
A p<0.0001 B p<0.0001
e o s
® — 1007 o > 100
S ] g o R .
D= 75 o’ o~ 75
= Q5
Q= 50 - — & 50
32 e g 3
L s 25 =g 25 °
Z = Q =
=9 ol . g2 9
N-group S-group = N-group S-group
X2 TNF a 51 R ERIK (A)&Stabilin—151E R BRAB) DB & D L&
ii) 1gA 90
42 PM 48 MQ
2
2 p



p=0.005

§§15' . 3540' p<0.001

X = 304

104 @ . £ 20 4 .

1 : S20{ E

ms{ 8 3 = <

3 —&_ 3 7 10+

= r e O

<H{ 0l — g empe— 0 T .
P PM P PM

X3 £ ARAEELES LURERH# LD LR

CD163 M2 MQ 2
P CD163 M2 MQ
CD163 M2 MQ
4
P CD163 M2 MQ CD300e
PM CD163 CD300e
$aoy A . w0y B
e ° o o
gg\mso- ) (\Eso- o (;)O o o
I 204 3 20 L aPes” ®
=i r=0.63 ~ > @
4 05-0 r=0.55
= 10l P<0.001 3 10| —G®a® iy
5‘:2 0 T T 1 % 0 T T ' y
0 1 2 3 ™ o 5 10 15 20
FERIACD163*MQEL & CD163*MQEL
X4 RERA-HECD163"MQEEM U HIARBEDEE(A),
G R4 1E(B) D4R
1
i) i)
MQ M2 MQ
M2 MQ CD300e
M2 MQ
1gA

MQ M2

M1



2 2 0 0

Ikezumi Y, Kondoh T, Matsumoto Y, Kumagai N, Kaneko M, Hasegawa H, Yamada T, Kaneko U, Nikolic- 36

Paterson DJ.

Steroid treatment promotes an M2 anti-inflammatory macrophage phenotype in childhood lupus 2021

nephritis.

Pediatric Nephrology 349-359
DOl

10.1007/s00467-020-04734-w.

Ikezumi Y, Yoshikane M, Kondoh T, Matsumoto Y, Kumagai N, Kaneko M, Hasegawa H, Yamada T, 38

Suzuki T, Nikolic-Paterson DJ.

Mizoribine halts kidney fibrosis in childhood IgA nephropathy: association with modulation of 2023

M2-type macrophages.

Pediatric Nephrology 1831-1842

DOl
10.1007/s00467-022-05786-w.

55

2021

56

2021




55

2021

57

2022

31

2022

65

2022




(Nagao Shizuko)

(20183527) (33916)
(Kumagai Naonori)
(40400329) (33916)
(Yamada Takeshi)
(90601922) (13101)




