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[Abstract] Objective To explore the effect and mechanism of human adipose-derived mesenchymal stem cells
(hADMSCs) on phenotypic polarization of microglia. Methods BV-2 microglia of C57/BL6 mice were co-cultured
with hADMSCs+lipopolysaccharide (LPS) ., or cultured with LLPS alone. Cell morphology was observed under an
inverted microscope. The effect of hRADMSCs on microglial proliferation was evaluated by CCK-8 assay. The impact
of hADMSCs on microglia M1/M2 phenotype markers were detected using quantitative real-time PCR (RT-qPCR).
The affect of hRADMSCs on the proteins expression levels of Toll-like receptor 4 (TLR4)-TIR domain containing
adaptor protein inducing interferon § (TRIF) signaling pathway in BV-2 microglia was detected by using Western
blot analysis. Results As compared with the LPS treatment, hADMSCs treatment had no obvious effect on
microglia morphology, whereas showed significant inhibition on microglial proliferation activity (P<Z0.05).
Simultaneously, hADMSCs treatment reduced expression of microglia M1 phenotype markers (P<C0.05), and
increased microglia M1 phenotype markers in gene levels (P<C0. 05). At the same time. protein expression levels of
TRIF, TLR4, phosphorylated interferon regulatory factor 3 (P-IRF3) and interferon regulatory factor 3 (IRF3) in
BV-2 microglia were decreased after hADMSCs treatment. Conclusion hADMSCs can blockade the LPS-induced
pro-inflammatory microglia M1 phenotype, whereas induces protective microglial M2 phenotype, which may be
related to inhibition of the TLR4-TRIF signaling pathway.

[Key words] Human adipose derived mesenchymal stem cells (hADMSCs) Phenotype Toll-like
receptors (TLRs)
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M &M A Pierce AW, ®RZHT GAPDH g T Hi M
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J5 40 B AL s L4 ) (YB-ATCC-9295) . fig %
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1.2.1 hADMSCs # 4 & 32 4 B AW g A
TR N W5 2H 2L 150 mg, PBS ¥ W b 3k 3 1k, HTHR
FHy e, mA 0.1% 1 BIREJEREE 10 mL, 737 C
ft 1 T 8 R P 4R 3% B 3% 30 min, 1 000 r/min B0
8 min, %MW FiE® . FH 0.15 mol/L # NH,Cl &

fif 21 240 M, PBS 3 ¥k 3 W, 3% b i . 48 M De 5E
DMEM K 35 3 f 805 F 70 pom 38 190 50 08 L 25 4
WMALBI R WG . 2RI I 1< 10" mL " ¥k B L AD 2
B FRAL, B F 37 °C ARBUN L 500 CO, Ky 35 41 vh 85
Fi o Y0 MRS RE A E) 80 YO, T 0. 25 %6 JE I 1k
AR AR5 TR (P AN . K55 3 48 (P3) 41 il
T e 2 i 2 A AR

1.2.2 hADMSCs % # #4724 (CD73, CDI105,
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I ) 2 B A R . AR TR A T A 1 d e R
1X10° mL " e BE B AR . ik A 0 B o 8 7 R vk
LM 0.25% () IREGTE fb. KR &L k)R
1 000 r/min, & .0> 15 min, J§ PBS & 41 iE, T
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J o A MR FE IR B 1X10° mL ' BAE A 50 mL Y
HAB, %= & T iCE 1 min, 430 26K 1) CD73.
CD105.CD34 Fl CD45 $HTAAK 43 51l in A% R 4 rf, &
I RS 1 h.500 uL PBS i ¥E 3 W A 22 il
R JF i A0 B ASGHE AT AR . A Cell Quest #%
PF 3 B ks I 25 24

1.2.3 hADMSCs & 437 A 044 M 0.25%
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FRIEEEAN T 25 em® B SR P, EFRE 8 5%
CO, .37 CHREFM IR, MMKEFR 24 h )5,
5 R SR L, A 5 mL R & IiLiE i DMEM/
High Glucose ¥: 35 36 . 4k 2255 5% 24 h, F400E )2
MREFEFEAE A 15 mL B0 F,1 000 r/min B L
10 min, JH 0.45 pm Jo7HE i §8 &5 2 08 5 . BT R4 1Y
R LT 135 W B S hADMSCs 2% 3% 35 55 % 4
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JE 1 pg/mL), Z fF 8 3% 54 (CM): R H
hADMSCs £ 35 98 B 15 3% (% 10% FBS), LPS
3+ S B R T WAL (LPS+ CM 4): kR H
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LPSOUS M 1 g/ mL) . /0N 5 20 A 4% BE A [A]
SRR B 24 hJE, TEE AT R4S 5L 50 4 /)N
2 5t 4 B R A Bl
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AR R 1. 2. 4 AT 24 h LR Trizol ¥
PRHCA L RNA, 43 5100 52 44 il & RNA FE 260 nm
H1 280 nm b HOEEERE(OD) L 338 RNA 1y &

A4l )5, % 1B PrimeScript™ RT reagent Kit
with gDNA Eraser i& /| & vt B i T 42 C & Jif
60 min, 75 ‘CK{if 5 min, i % 5% cDNA =4 & T vk
. #M SYBR premix Ex Tag™ [[ kit {85 45
froemt & & PCR K. BV-2 /) B/ I 5 40 g M1
FRIFRICY TNF-o IL-6 .CD86.iNOS LI & M2 %
RIARicd) 1L-10.CD206 \Arg-1.Ym 1 A1 #9519 ¥
I 1, P8 4 F: 98 °C 30 5,98 C 10 s,
56 °C 30 s, 74 C 50 s, 38 1F ¥, 72 C 4E fif
10 min, [ 2% 318 mRNA 3£ L &, R
e hADMSCs X /) 15 5t 20 Jfd 9 5 28 20 1) R 5 4

#1 PCR3|#FF
Table 1 Sequences for PCR primers

Name Primer Sequence Product size

B-actin Forward 5'-CACGATGGAGGGGCCGGACTCATC-3' 240 bp
Reverse 5'-TAAAGACCTCTATGCCAACACAGT-3’

TNF-q Forward 5'-CGTCAGCCGATTTGCTATCT-3' 206 bp
Reverse 5'-CGGACTCCGCAAAGTCTAAG-3'

I1-6 Forward 5'-TACCACTCCCAACAGACCTG-3’ 248 bp
Reverse 5'-GGTACTCCAGAAGACCAGAGG-3'

CD86 Forward 5'-GCACGTCTAAGCAAGGTCAC-3' 167 bp
Reverse 5 -CATATGCCACACACCATCCG-3'

iNOS Forward 5 -TTGGCTCCAGCATGTACCCT-3’ 121 bp
Reverse 5'-TCCTGCCCACTGAGTTCGTC-3'

I1-10 Forward 5'-AGCCGGGAAGACAATAACTG-3’ 138 bp
Reverse 5-GGAGTCGGTTAGCAGTATGTTG-3'

CD206 Forward 5'-CCACGGATGACCTGTGCTC-3' 158 bp
Reverse 5'-GGTTCCACACCAGAGCCATC -3’

Arg-1 Forward 5-ATCGTGTACATTGGCTTGCG-3’ 184 bp
Reverse 5'-CGTCGACATCAAAGCTCAGG-3'

Ym1 Forward 5-TGGAATTGGTGCCCCTACAA-3' 239 bp
Reverse 5'-CCACGGCACCTCCTAAATTG-3'

TNF-q: Tumor necrosis factor-a; IL: Interleukin; iNOS: Inducible nitric oxide synthase; Arg-1: Arginase-1; Ym1: Chitinase-3-like

protein 3
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B 1 hADMSCs #EH FREMHRXAMARLEELR
Fig 1 Flow cytometry identification of surface markers for hADMSCs

B 2 hADMSCs Xt/ BV-2 /NES SR 4 B T 25 B B4 1
Fig 2 Effect of hADMSCs on morphology of BV-2 microglia in mice
A Control group; B: LPS group; C: CM group; D: LPS+CM group
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B 3 hADMSCs Xt F/)s B J5 48 B 48 58 B 30 461 4E AR
Fig 3 Inhibition effect of hADMSCs on microglia proliferation
* P<C0.01
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Fig 4 Changes in mRNA levels of M1 (A) and M2 (B) phenotypes in microglia
* P<C0.05, x x P<C0.01; a: Control group; b: CM group; c: LPS group; d: LPS+ CM group; TNF-, IL, iNOS, Arg-1 and Ym1

denote the same as table 1

fR /NI BT B M2 2 BUAR 1E ) mRNA 235 %
5 AR /N e T 40 e LPS 35 S 89 M1 B bR
Py mRNA FRiEKF-.
2. 5 hADMSCs 3t/ B /NEE R 48 Bt TLR4-TRIF 15
SERERRIENFN

LPS 4 5 control #H # [, TRIF, TLR4, P-
IRF3 Fl IRF3 Y FRB LM, HERARIT#E

TLR4

TRIF

P-IRF3

IRF3

GAPDH

>
o
a
o
Relative protein expression ratio to control

Y (P<<0.01); i LPS+ CM 415 LPS 414 It
TRIF.TLR4.P-IRF3 il IRF3 [ 1 £ L TFH. 5
LPS 4l M Lh, 2 5% A G it 2% & L (P <T0.05),
Control H5 CM i tk, LR EHREER TH
A WE 5. g R 4% . hADMSCs g T i
LPS i S /N R4 TLR4-TRIF {5 5 18 #% A1 ¢
HEMERIL,

TLR4

TRIF

B 5 /NEFR4M TLR4-TRIF ESEBEQMRIEKTF
Fig 5 Protein expression levels of TLR4-TRIF signaling pathway in microglia
* P<C0.05, % * P<C0.01; A: Control group; B: LPS group; C: CM group; D: LPS+CM group
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Yml, 8O Bk o FAE 8 M2 R AbRicy .
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REWHZ R s R —8,
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AW BE 8055 TE 55 /)N e JoT 240 Jfd 1) M2 R AR Ak, B
A2 H LB AR .

it — 2 #E2Z hADMSCs 4 35 /I8 i o 40 i M2
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hADMSCs /N i 40 fifg TLR4-TRIF 15 5 1@ ¥ 4
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/NS B 40 i b TLRA-TRIF A5 58 6 AH 5C H H 1Y)
F35, #8 hADMSCs 1 G i3 8 TLR4-TRIF
155 30 6 % A, 2 1005 /0N S J5 240 M ) M2 3% AU AR
fb. #52Z hADMSCs 1] 838 o T 1 /0N 5 5 40 i
TLR4-TRIF {5538 i, JF i 50 &l th LPS 355 S (17 /)N
Ji2 o 41 B 3 Ak £ 7 M1 Bk ik, TLR 4r 589 & 2%
SR AL PD 7R P B #2838 7 P 90 ) 3 BT
o /MY TLRA 30 e 44 J5 , v] 3 4 TRIF
(R RIE R N E R (S 7 e SR e ST s
IRF3 . A4 Jli#% I 1 (NF)-«B i1 22 24 555 A6 28 1 i il
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MSCs Rt i TLR W) 3RiE ., B 860 01 5 /N i
YT TLR4 Ik K- 3 T+, i BMSCs # # fig
g W APl TLR4 (3K, £ I, hADMSCs ]
T8 a7 /N TR A0 A 1) M2 AU Ak L O Bt 9
YERI AT g 5 BEWr TLR3/TRIF {5 53 #% 09 % 16 A
X,

AR A HIE5Y B AE AR AP 52 5 oiE 52 hADMSCs
FE 02 410 1 /0N B 0T 48 L 34 4 O 5 S ) M2 3R L
b ARG L R FE AR 0 B 43 1 AL ) o 7 IR
ARG T, A, hADMSCs 38 33 18 45 /N i J5t 40
Jif ] M1/ M2 36 BUEE AL 22 1 e BE b 28 T8 1 DR 47 A
FH T ER LI i — 20 ke, Bk, F— 2505
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B, LI ABFSE hADMSCs X T PD #3697 1E
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