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Microglia and blood-derived macrophage in brain after stroke

NISHIYAMA, Yasuhiro
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Microglia and M@ (Mo )play significant roles in infection control, tissue
repair, and sterile inflammation. However, some mechanisms are still unknown. We first showed the in
vivo time course of tyBes of microglia and Mg in the brain after stroke, Ly6Chi Mg infiltrated and
peaked by d3, followed by increased numbers of Ly6Clo Mg by d5. But, microglia in the brain didn’ t
show a significant change the number of them in the time course. Also, from the molecular level,
the dominant Mg population at d3 after stroke, Ly6Chi M@ , expressed more Arg-1, VEGF-a and IGF-2g

and less IGF-1, CCL-3, TNF than the Ly6Clo Mg . This means that Ly6Chi Mg show more of M2-like
pattern, whereas Ly6Clo M@ show more of M1-like pattern. However, we didn’ t show significant
patterns in microglia. It is also very interesting to find that these M@ but microglia turned into
one another over time, suggesting more of a continuum of the functional phenotype, rather than
classifying them in a strict binary fashion.



B X C—19, F—19—1. Z2—19,

1. WFFEBR 45 =4 0] D1 =

BER B IC B W T, A Fiz X 558
C - BEETZOHEDR S, RFEHR
HEAOREING, BEEQMASMEE
STWD, 2O, MEEDOBEMES
720 T < AR S AT T
TOFHEMA L LM ERI»OE
~ORREIS A0 5 W /T8 LTy
Do LLENG, MEZEDZEFIZE N
T, WEOEYERTCOMEIFILT LD
E MIGHTEZEEE ARV, ZOJK
KD — D3R ENEY & b
NTHER D2, IRIE ORI 51 FH)
WCHRpoTWhZERbITFons, &2
AN EMEIEIL - HORIENKISTH
HETHMAEMENDMHKR T WD
(ladecola C, et al. Nat Med 2011, Chamorro
A, et al. Lancet Neurol 2016) ., 78 JiE 14 ¥ B
TATae A RnbTFoy 78142 MHE
FEIEETE PTHHRFEIZISHI L TW
HZEFAEMTHY, MEEE~DIGH N
WfFIns,

2. BFEEOED

ITEBEER L)L TR, RERAIC
KV EEOHN/ - THROLEDNZBD S
N57eE, MEEFEIZI T 5 LR AE I/
RN RKRESEAEG L TWDAREMENE
i TWaD, fl X, HEEZER 2 i
BERDSIMNICBAT L. N THERD & 4
NAREH YL T D204 Kkt~ 1 7
7=V ~DOEATLHENRD 5T
WA H OO (Gliem M et al. Ann Neurol
2012, Hu X Stroke 2012), W{EMED I 7 1
70T DR ZE AT R T T EI RS A
M~wra7yr—VLNREEIIZa s
T OEBEIZOWNWTIERIEHALNE 2o
TV, RAFFE0 BYIL, TR~ 2
07y —YENRMEI e s U7 O
T ZE 1% DRMNZE AL & R IRFRIIZHE 2. RIE
MILKH L TERICEDLIETOA =X
Ll O—HEZMHTL LT D,

3. WrED Tk

(LM R ZEE 7 VAE R Bk ME e B 5 1k o
e ST

EBEHE L CHEMEL L -1 48O
C57BL/6) ~ 7 A& . 3 043D H KM
B IR B 28 suture &7 LA VER L 72, ik iE 28
T IVER% ., IO B2 1T 7=,
bbb, MERYEHLAEY 214 XL
# 12, Liberase Cl (Roche tL8l) % FH T 6
0 A v Fa2aX—hF&EIT, LEIEIZT
BN L7z, FRFICmE. B2 L 7=,
QMlEEFHRH~—I—DORB LI rsa sl
T.~vr/aZy—v07a—% A KA K
—izXk BREE

CK—19 (Jtu)

CD45 # L ' CD11b TH L. flow
cytometry (Becton Dickinson #f) Tfi##T %
ITW, 27277 Ths CD45int 5 L
CD11bhigh ®#B47 12 gate % 27 7= (K 1),
% 7= . CD45 high (2 1 CD11bhigh L
Linnesative (|ineage markers: B220, CD90.2,
Ly6G, NK1.1, CD49b) IZ gate = iF, &
512 F4I80 & Ly6C CYefh, F4/80positive %
macrophage & L 7=,

B Zf;”fﬂ-i” BRI 72 X 7
e n7 )7 E~sn
8": 2027 | 7 7 :‘/@E{f\‘%

o T %ﬁﬁgm

En ‘7D—ﬁ'1‘cl~l:;dli—émt\t.‘:&'DQ‘UT FACS-D iVa

DR (Becton Dickinson

CD45; hematopoietic cells
CD11b; myeloid cells

in VT sortin

SRS s, TETL T DN
Z D% cDNA # Ak L7=, Sorting (X A
KEEDLLRENBITH Z & T, MldoHik
ARV SERAGE T2, &Y
YTV BIEDOMMIE A IRE D Z LT M
HMEET VOMEERBESBMH OXH D
&< Z & & L7z, RNA isolation (%
RNeaasy Micro Kit (Qiagen 1) Z T
7'u b a—)L#E Y IZT 9, RNA DE &R
X O E o FF fli 1L Agilent 2100
Bioanalyzer™ (Agilent Technologies, ) %
v 5%, cDNA & B ix iScript cDNA
Synthesis Kit (Gibco-Invitrogen )% A >
TIT9H. BERIEWEYA N IA 72 ED
i fx 7 % Bl X Tagman Gene Expression
Assays (Applied Biosystem #1:)%& v 7=,
fifE%E% 1 HE, 3HH, 5 HHICERE
TV, BEEOT T ADD Y A A
Y. TENA OB L, TOX
IR EER, ~ 7 v 7 7 — U ORKRKFIZAL
R HOEN, Naive v~ 7 A TR e A
EINOOMITRD ST MEEZER 1
H H 7 5 Ly6Chigh 0 HiERASIMIC A U iA
K. 3 HHEIZIX Ly6Chigh ~ 7 rn 7 v —
NEFZ. 5 HEIZIE Ly6Clow 27 1 7 7
—UNEBIIRD LN DND,

4. WFIERLE

Naive Day 1
105658 ol{o.s02 1.42
10*

Day 3 Day 5

24.2 e8.7|{16.8 a1.3l{12.3 38 7.3 g
010210% 10%10% 010%10° 10110° 010210% 10410% 010210° 10*10

Ly6C

(DR 2 70 7 ) THOHR
FPFIINRAEI 707 ) 7T0oHOHE
RN, 27707 0KI5 R ET
Mt FH A B 22RO o=, I
CD45 GiEMaicsiF 237 v 27 ) 704
EL1HEPLSHBIINTTCTHEEZSR
BOE oz, 2O LIIMAEZEIZ LYK



JEPEICNIRME I 7 e 7 U 7 S EERE L 7220
TLEERRT D,

Mo. of microglia cells %
60 g 100

S0 %0

210
5 60
é 0
520 40

% of CD45+ cells
T 10 0
8

S~

Q~7 v 77— UEITMAEEIC L 8
5

ATORKIZRTEY M
S NS i N I L o | [
T HIA~FEA L, Z D%
HEMNb~vI o7 57—
BT A LR REBEE Rt E e
na,

% among GO ool
v s o

B~ 777y —VICBITHEMRIEN,E~
— B — Ok I Ak

X abiZlX3HH. 5HHIZKIZRLE
WoykY — ML, FEREE~Y—D—,
A MBI A ERE oy

L7 ke LTA ol
AT L9125 H
H® Ly6Clow ~ 7
o7 y—YE3H
H @ Ly6Chigh v 7
07y — L g
LT M1 B~ —
=0 LR &= EI

Ly8C™ Macrophages

IGF-1 CCL3 THNF e hi
* d3: Ly6C" mo

£ 4 0.20 * 0.010 ¥ )
2 3 s Lyscma
g4, 0.5
3 T
§x 0.10 0.005
@ & 0.02
] 0.05:
a_ g
d  0.00d 0.00 0.000

Arg-1 VEGFa IGF-2y |
e —— 010, % 0oy 2 Eouec’me
2 0.08 a5 yecme
E . - 0.03
oo 0.06
§ I 02 0.02
$8 0.04
£3 0.1 0.02 0.01
d 0.0 0.00 0.00

n‘u&)t_o #ji—( B \_T—E)Fctj

Ly6Chigh

~ s 7y —Vk M2 i~ —h — A EA
R LTz, bbb, Ao RAEMEN
O BFHIIZ 1% M2F‘£J He—Jh—MN~wrna7
7Y NHEMIC WS, EEYIIZ M1
B~ — 7 —NHEBLTH 2 ERREBIN
77,
(ORA=V A NES
L NN (o O
— 5T, NEREIZ7a 7Y 7icx LCH
FRICRRIRFRY 72 8L 2 18 L 72203 SRR A0 72
B = EER T, CX3CRY (3 i 1 2E 1. #%
ﬁ’%%ﬁﬁ@fﬁl E’jfzﬁ'ﬂ&?%mu y)f:o
—hT, w7u7y7—=IZBWVWTIE5 HHA
\Z Ly6Clow ¥ 7 a7 v — U6 CX3CR1
DREIZEET D ERbhoTe,

T % A 22 AR K

AT OFER, M E~ 7 AE T AT
TI7v 7 U TIZoWTRIFFNZZ(IZ
omfﬁ&0#4bw4/k5®%ﬁ
DONWTHRIZAMEMICEE R ZLEE D

CX3CR1 IL-1b IL-1Ra VEGFa

6 2 0.4
2
5
ic 2 03
L 4 15 0.02
23 02
£z 10
ik 2 o1 0.01
L i .
s | | [ ] ) _— [ ]

N D1 D3 D5 N D1 D3 D5 N D1 D3 DS N D1 D3 DS

LI ol LLERS, SR~
ra 7y =IO NnTIEANE» S EE
HIZr T CoOKHEER T HRIALIE BE
RO, FICAHic M2~ ——0 E&F |
BEEHICMI~~——D LR ZER D=, L
MLULENL, FEIALA L LT HX—THY
277U TS BB L TWDH, N
ERICAWITEL L, —F THRED~
m77~9ﬁiﬁbfw<:k#%\ﬁ6
DO EH R BERNFEST H 2 &N
S, bk v Ao M2 B~
— 1 — O EHEMEIT 5 L D IREEEIED
BRY—7 v hE7e H DA REME N RIB
hiz,

5. Tl E
(MESEGRSO) (B 0 h)

(awk] GE 214F)

O PEILER, FHREZ . R %%\ﬁm
B MEEET LT RCEBT SN
W~vrm7y7 =277 070K
RE 70 MR 2 B2 DWW T 25 27 [E AR
b9 B AR > ¥ 2. 2015 4 10 A 30-
31 H

@ Nishiyama Y, Ueda M, Nito C, Suda S, et
al. Blood-derived brain macrophages
contribute to spontaneous recovery after
stroke. % 56 [Fl H A F SRS
20154 5 H 20-23 H

(MF) GF 214)

OP LR, LR ISR 5
MR R, R ERE RS
2014;10,149-150.

QML . ARFIE - SR
R—AEHEREE TOkiChoiE. AE
KIE25E 2018;14,81-89.

(P 3 4 PEHE )

oIk PL (Bt 0 1)

LR
HIE
HEFIE -
THEAE .
x5



HEFEESH B -
ESaPIN oYl

ot iR IRBL (Bt 0fF)

LW
HIE
HEFIE -
TE%E .
g
REFEAH
ESR PNV I

(Z D)
TR IS

6 . WFITHLRR
(DBFTEAREH
PEIl BEHR (NISHIYAMA,Yasuhiro)
HARER KRS « B9 - #EH
F9e# % 5 - 20350077

AU E

WroeE &S
) EHEMF I

W E &5
(OO A PIE:S




