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Abstract

Diabetic retinopathy (DR) is recognized as the most prevalent retinal degenerative disorder. Inflammatory response particularly
precedes microvascular alteration, considered the primary factor of diabetic retinopathy. Actived microglia express many pro-
inflammatory cytokines exacerbates retina inflammation and disruption. In the present study, we investigated that MSCs
alleviated blood-retina barrier (BRB) breakdown in diabetic rats, as evidenced by reduced retinal edema, decreased vascular
leakage, and increased occludin expression. The MSCs-treated retinal microglia in the diabetic rats exhibited reduced expression
of M1-phenotype markers, including inducible nitric oxide synthase (iNOS), CD16, and pro-inflammatory cytokines. Meanwhile,
MSCs increased the expression of M2-phenotype markers, such as arginase-1 (Arg-1), CD206, and anti-inflammatory cytokines.
HMGB1/TLR4 signaling pathway is activated in DR and inhibited after MSCs treatment. Consistent with in vivo evidence,
MSCs drove BV2 microglia toward M2 phenotype in vitro. Knocking down HMGB1 or TLR4 in microglia had comparable
effects as with MSCs treatment, suggesting HMGB1/TLR4 pathway is necessary for MSCs’ regulatory effects on microglia
polarization. Collectively, MSCs exert a beneficial effect on DR by polarizing microglia from M1 toward M2 phenotype via
inhibiting the HMGB1/TLR4 signaling pathway.
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Figure 4

A Ctr DM MSC

v}

w
*

*
*

HMGBH1 protein levels
(of GAPDH)
o - N

HMGB1 N e— e 27KD

— S wm— 65KD

p-NF-kB P65
NF-«kB P65 NSNS W=, TS 51D : ,
Ctr DM MsC
P-PI3K — e— e — 110KD C
25 *

*
*

PI3K  — 110KD
P-AKT i s e GOKD

AKT  —— wm— s  GOKD

g
o

o

TLR4 protein levels
(of GAPDH)
e 2
G =3

GAPDH «EEP G T 36KD 0.

ctr DM mMsc
*% - -
o 25 "% 15 . 15 .
[ ] [}
H ° % ° **
& 2.0 H H
wn -_— -
¢ =g =g
Sy 15 cF s X
¥ ez eg
Yu ) 2 0
gz 10 ¥ = 05 £ = 05
[ IS o i
¥ =05 2 {
% Q Q
a 00 . . . 0.0 T T T 0.0 T . .
Ctr DM msc Ctr DM MSC ctr DM mMsc



AGEs

MSC

HMGB1 siRNA

siRNA

TLR4 siRNA

36KD

Sy R
Arg1 | ——— o0

siRNA

106KD

Random TLR4

Random HMGB1
siRNA

siRNA

Figure 5

Ctr

HMGBT s e .. 27KD

GAPDH

Ctr

TLR4

g
&
3 e&e\.
' Y,
4, 7%,
0&0 »VOV.
K =
O, - I
&@ x«x..e &v&q
* % K i 7
&) RS N |
SR . %, %, :
. Fueunu_ozo_mmmiquzzsu>_.u_az . v|_ F % S0, .,Vov ﬂ:
%
x
I F . ._ L
T_ 0
[ &
| L —
“, g 5 2 s & & &
: H e % $ 5 & 2 g & B
H Y s, (1w/Bd) uoyeuaoUed 9 7| (1w/Bd) uopeusoUd QLT
x | %, "y,
I — N y
Loy S0, %,
— i o, & %
]_J|.|_H; Tt
e s,
2,
s @& o @ 2 Q\eu@
PO - - 1,
m 919 J0 uoissaidxe YNYW aAe|y N A\@e N\x.wv
E * H F o, 0,
)
R * R
g,
0] L | e,
) H I Yo, b %
£ x b
s
e i B X
N BN
¥ T_ - 00 O, | A S S S ——
9 iE %, 0,
g S I N Bl uohesnIeoL0S |-
3 i E (1w/Bd) uopesUsoUO |-dII (1uyBd) uonenusaued p7|
. — T x
| P E—
L S —
(Hadvo 30)
s K T
) L ta, o,
&,
" %, i &v&a w\x@ ¥ , v@.& &N\J.
< * % S, %, ¥ « N %,
SN : I S S YT I A
K %% % %
HE s - %, £ o
2%, %, % H o F X
D, H %
[ O
5 [ % & & & & < —_—
g b & b & b e § 3 8 & 2 2 2
R Y aaver) - (1w/Bd) uojenuaouod v-4NL (1wyBd) uonesuasuod g-391
(G (Hadvo j0)

©)

sfona] ureoud |-Bay

O

-



Figure 6
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