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Matrix metalloproteinases-9 and VEGF in edema after traumatic brain injury in mice
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Many basic and clinical studies suggest the strong relationship between MMP-9 and
brain edema. However, detailed information regarding MMP-9 secretion after blunt TBI is still
unavailable. In this study, we analyzed what type of immune cells expresses MMP-9 in the injured brain
using CCI model mice. MMP-9 is secretor enzyme, and both microglia and macrophages have same antigen, so
traditional immunohistochemistry analysis can’ t quantify what type of immune cells secret MMP-9. That is
why we used flow cytometry intracellular analysis. MMP-9 positive cells are detected in the injured brain
over 7days, but not sham mice. And these MMP-9 positive cells are positive both CD11b+/Gr-1lhi. We
confirmed these cell sorted by FACS inhibited T cell proliferation in vitro. In conclusion, cells
expressed MMP-9 after TBI are myeloid-derived suppressor cells accumulated in the injured site but not
resident immune cells in the brain.



(vasogenic edema)
(cytotoxic edema)
vasogenic edema
(blood brain barrier:BBB)

cytotoxic edema

vasogenic edema
vasogenic edema

vasogenic
edema
vascular endothelial
growth factor (VEGF)

matrix
metalloproteinase (MMP)
Typed
VEGF
MMP-9
VEGF,MMP-9
VEGF,MMP-9
2
MMP-9 MMP-9
TSPO-PET in vivo

MMP-9

Controlled cortical impact(CCI)

C57/BL6J 8-10
0.3 mg/kg
4.0mg/kg 5.0
mg/kg
impactor (Amscien Instruments)
1.0mm, 4.0-4.5m/s,
120ms) sham
1
Gr-1 (R&D 1:500) Iba-1 (Wako
1:250)
1 7 28
D
(2.5mg/ml,BD bioscience) 70p M
30%
70% 2000rpm
20
Fixtation/Permeabilization Buffer
(eBioscience)
o -mouse MMP 2
Fa goat 1gG

CD45 CD11b Gri
BD FACS Canto

7AAD CD11b Gril
BD Aria
Gr-1+CD11b+

CD4 T Gr-1+CD11b+

2 CD4
Brdu BD bioscience

TSPO PET



Gr-1 (clone RB6-8C5,BD
bioscience) 2 1/2/3/4
100 g/ 7
TSPO-PET
[18F]DPA-714 PET/CT
Inveon PET/CT Siemens PET
[18F]DPA-714 20
(10 PET/CT
SUV(standardized
uptake value)
CD11b/CD14/CD33
Fig
(FiglB) FiglC 1
Iba-1
Gr-1
1
BBB

Fig.2 MMP-9
sham MMP-9
(Fig.2A) MMP-9
1
(Fig.2B) MMP-9
MMP-9
CD11b CD45
(Fig.20)
(CDllb”/CD453
(CD11b"/CD45%) (CD11b/CD45%)

MMP-9
CD11b"/CD45*
Gr-1", MMP-9
Gr-1" MMP-9 (Fig.2D)
Fig.2

Rik{#1HE {&ikf#7HH

- s - &
< o2k
ik 4
- L - 4 =
S i i
e ol ¢
A %

BEARRE |
mmp-obB e
© epiip

(Myeloid-derived
suppressor cells: MDSC)

CD11b+Gri+
MMP-9
CD11b+Gr-1+ MDSC
T
1 CD11b+Gr-1+
Fig3A
CD4 T

Myeloid-derived suppressor cells (MDSC)

Fig3B
Fiz HBiEHE
e |
T .9
o a
T 7AmD

Cell ratio {CD4*:CD11b*Gr-17)
41

[ e

Brdu BB D1 Gr- 1 it e
(CD4" gated)  TEFCD1ID'GHIEMELSE

MDSC(CD11b+Gr-1+

) FigdA MDSC
1 5
sham
Gr-1 2
1/2/3/4 MDSC
7 TSPO-PET
Gr-1
TSPO
Fig4B MDSC



A Sham dpil dpi3

— 4 .

v 7 7 v o,

.
5 dpis dpi7 dpi2g %

‘ E™
a
g

rd [ 2 T

CD1lb

a-Gr-1 antibody

Isatype control

Gr-1
MDSC  CD11b/CD14/CD33
CD11b/CD14/CD33
FiES 5E = dIMDSC

b+ MDSC: CD11b+/CD14-/CD33+

55C

S MEAE
(F#EH)

= s DA 5

= ”i{ﬁﬁ'ﬁg —— k?J

o i COEb . Cho33

MMP-9
MMP-9
MMP-9

MMP-9

MDSC
MMP-9

MMP-9
MDSC

10

Sanae Hosomi, Toshihide Yamashita,
Hiroshi Ogura, and Takeshi Shimazu. Matrix
metalloproteinases-9  secretion  from
accumulated Myeloid-derived suppressor
cells after traumatic brain injury in mice.
The 43™ Critical Care Congress, 2014.01,
San Francisco.

matrix
metal loproteinase (MMP)-9
41
2014 2
Sanae Hosomi, Toshihide Yamashita,
Hiroshi Ogura, and Takeshi Shimazu.

Infiltrating Myeloid-derived cells secret
Matrix metal loproteinases-9 after
traumatic  brain injury in  mice.
International Neurotrauma Society 2014,
2014.3. Budaest.

Myeloid-derived suppressor cells (MDSC)
matrix metalloproteinase(MVP)-9
114

2014 .4.

Sanae Hosomi, Toshihide Yamashita,
Hiroshi Ogura, and Takeshi Shimazu. Why
Matrix metal loproteinase (MMP)-9
concentration in blood reflects fragility
after traumatic brain injury?
International conference on Emergency
Medicine, 2014.6

Sanae Hosomi, Kazuhisa Yoshiya, Tadashi
Watabe, Toshihide Yamashita, Hiroshi
Ogura, and Takeshi Shimazu. TSPO-PET
imaging after traumatic brain injury in
mice. The 32" Annual Symposium of the
National Neurotrauma Society, 2014.6 San
Francisco

. Translocator
protein TSPO PET
. 42
2014.10.

18F-DPA714-PET. 54
2014.11

18F-DPA714-PET . 3



2015.1

TSPO
PET 42
2015.2

@
HOSOMI Sanae

90644005



