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M1 % (RAGE) #= Toll # %4k 4(TLR4) #9 kA R, # % HMGBI1 5t MSC 48 A #9 S 4E 25 ik /5 |, siRNA & 3 47
4] RAGE &4k Fe TLR4 24K, LE HMGB1 2¢ MSC 3 78 & 5 ik tm fo B F KT 09 % wm, Z5R  25.0 pg/L. HMGBI 4§
J MSC 24 h.48 h.72 h J& 3% 48 A 242 40 L3 78 ( P<0.05) 525.0.50.0 weg/L HMGBI1 4 A 28§ 48 h J& | 4m JeL 3%
VEGF .bFGF B 23% % ,RAGE A TLR4 & ik 4.3% 3 (P<0.05) , 4F 7% siRNA %53 ¥e& F 3 MSC + TLR4 ¢4 & 2 )5,
A% 4@ i3 78 & 4k VEGF bFGF 4E % 2] 494] ( P<0.05) , @ siRNA F 4% RAGE % ik xF HMGB1 #4 %8 sk & B0 2
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[ ABSTRACT ] Aim To investigate the effect of high mobility group box 1 (HMGBI1) and its receptor on survival
and cytokine levels of rat marrow mesenchymal stem cells. Methods Marrow mesenchymal stem cells were treated
with HMGB1 at 25.0, 50.0 and 100.0 pg/L for 24, 48 and 72 hours. Cell proliferations were detected by MTT after dif-
ferent treatment. VEGF and bFGF were detected by ELISA. Expressions of receptor of advanced glycation end products
(RAGE) and Toll-like receptor 4 (TLR4) in mesenchymal stem cells were detected by Western blot.  Real-time PCR and
Western blot were used to examine RAGE and TLR4 expression, which were to verify the efficiency of transfection with siR-
NA in marrow mesenchymal stem cells. MTT assay and ELISA were used to analyze proliferation and secretions of VEGF
and bFGF in si-RAGE or si-TLR4 marrow mesenchymal stem cells. Results 25.0 pg/L HMGBI1 could increase mar-
row mesenchymal stem cells proliferation (P<0.05). 25.0 and 50.0 pg/L HMGBI could promote VEGF and bFGF secre-
tion compared with control group (P<0.05). The protein levels of RAGE and TLR4 in 25.0 pg/L HMGBI group were
significantly higher than those in other groups (P<0.05). Marrow mesenchymal stem cells transfected with si-TLR4 antag-
onized the cell proliferation and secretion of VEGF, bFGF induced by HMGB1. Conclusion HMGB1 promote cell
proliferation and secret VEGF, bFGF by binding to its TLR4 receptor.
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8 8] 75 5 T 41 i ( marrow mesenchymal stem
cells, MSC) HA £ [ 7 AL ¥ RE , MSC B IR T 0 L
REZE B A v H i C A5 2 5L filt Al R A1 58 59 3k
S ARG L R ANERE . WS AL MSC 55 4y
W AEREFE.O WU S k4% T EZAE, &
iE % K % f£ H Bl (high mobility group box 1,
HMGBI1) & EAZ 40 i ity — Fh Y @ fh 25 A 1 2l
15 i W BE R AL 28 7= ) 32 1K (receptor of advanced
glycation end products, RAGE) | Toll #£5Z {4 4 ( Toll-
like receptor, TLR4) 5545 G300 T e (s 570+, 7642
PEMAE A 7R 3k A SUE 0 WLAR i o
ferhie & OCsEER Y . AWFS B EH I HMGBI fE
HI MSC Jm RET J42 = 20 (9343 5 fE ) (e 2 MSC 73
WAL 9 B2 A K I F (vascular endothelial growth
factor, VEGF) FIHS M 1% £F 4 41 fitd 4= 4 K+ ( basic fi-
broblast growth factor, bBFGF) DA & HMGB1 % 5 5%
N A5 G A2 ARZERY | T 25 .0 WULRE BB J5 1 240 6 7
S EE 22 (0 S0 SR MR R TR AL

1 MEMTTIE

1.1 sh¥ ik Fl

SPF % #f SD A R, A Z 10010 g, N\ F = F
= oK 5 52520 4 o 1 3K [ SCXK (AT ) 2012-0006 ]
By SR AL 0 SR B B A HE &) AT
HMGBI1( % [# Sigma-Aldrich /2 8 ) ; L-DMEM 3% 7= 3£
Fops M E (£ E Gibeo N F)  REGE W ET
(b o F Rl A N F) ) Percoll 4 B i (% B
Pharmacia A & ) ; MTT & 7 & (R X H L E N F ),
Trizol ( 3 [E Invitrogen /A 7 ) ; RT-PCR X 7| & .SYBR
B (REFTENTRARNET); LW+ A
— 40 = ( £ E Santa Cruz A3 ) ; ELISA # 71 3% #
(B TIER AR AT ) ;siRNA SMART pools
Non-target control , DharmaFECT 2 #% % i 7| ( *
Thermo Fisher A &) .
1.2 MSC M5B EHREER

¥ SD ARFMM AT, T A HETRE
WA E, F B, F PBS R b E B, K E
W T B LA 1000 r/min B8 5 min, F _EE, F K
H DMEM (10% fis 4 % | 100 U & % % 100 U # &
FVEABREEEMN T 25 o’ B HM, BT 37C,
5%CO,BIRFEREF IR, F2~3 REBR1 K, %
Pho ok Wb BE 20 M, A% Tk BE 2 A BE A E B R 80% ~
90% 8, Fl 0.25% & A B L Edk 1 : 2 2R, f
BHZEME T WEMMEKFERLEH SR,

1.3 MTT &4 At sE E R

AAME R I 2R MSC, L 25.0,50.0 & 100.0 pe/L
HMGB1 45 15 F 40}, 24 h 48 h .72 h, ¥ 40 7
AN E 96 FUML, & FL 3 mL 48 A I (1x10° 48
A, E & 4T 200 mL o % DMEM 3 5= 3 4,
440 8 FL; 3 7% 30 min J5 & FL m N MTT (5 g/L)
20 mL, 3% 75 4 h;60 r/min B0 5 min, F E&F, m A
DMSO #k % 20 min {# ¥ & 45 & 70 7~ 75 % ; B 56 R
LA T H OD 0 18 o
1.4 ELISA #&il] VEGF #0 bFGF 7K

RAME R B 2 MSC, ¥ 20 fi 3% 1x10° /3L % 8
AT 6 FLARA, HILEAM 1 mL, HEFREN CO,
B4 (37°C 5%C0,) W% 24 h &, FEF R,
Pl 25.0.50.0 % 100.0 pg/L HMGBI1 4%l 15 H 48
48 h, BHFERR, KR F LFL IR ELF W EP
% 17,1500 r/min # % 10 min J5 % & 3%, -80°C %
FUERN, SRR 2 NG, EHT3 %
W, BEHERANEHE FHAT, 2830 BARMN
A AR b &L R R BCE, B 8K K 450 nm, &
# % K 630 nm,
1.5 Western blot #ill RAGE # TLR4 BB XX

a1 fi A% 1x10° /3L % E 83T 6 FLAR, ML 25.0,
50.0 % 100.0 pg/L HMGB1 4 5 1€ A 40 i 48 h 5 Uk
Ko RIPA A% (& % B B Ao gk BR B 400 4 7))
A R EES, BCARNZEARE, &
B EFEN 40 pg, 95C E # 10 min, & 5% K % Ik
F112% 4 B IX #, 3k 5 ,0.2 mA 1 h 2 1 £ PVDF
5% M fe 5k E R H A 2 h, 2 A An X RAGE
(1:1000) .GADPH(1 : 1 000) , TLR4(1 : 1 000)
— 4 F 4°CHEH 17, TBST ¥ % 3 Kk, % PVDF &
ENEH AR A AE B AT A Z AU (1 2 4000)
EERTHRLIEE 2 h, TBST %, ECL ¥ %X &
FRE 2R AEZ S K E G, B Quantity
One 2.0 ¥E4T R JE 27 4L 22, DL GADPH 5 A £ 347
B A EEM
1.6 siRNA F 3 MSC K 43 b B F &l

MSC PA Ix10°/FL 40 f 5 FE B A T 6 FLAK, %4 4
L E 3K 60% ~T0% FEAT 5 B, % o L7 ## siRNA,
EH W E A 5 pmol/L, siRNA 5 DMEM ( 4 1 %)
A, A EEEAR, ZRKE S min; REEH#
Sk F 5 siRNA 34T 7+ #m FBS t DMEM ¥ ik # %
A4 sIRNA 238 £ #9125 nmol/L, % & #% E20 min
KRR BN EE R, R REHERO6R
JE ¥, I RNA #£ 4T RT-PCR 4 42 BUE & 3



CN 43-1262/R " E shfikafifb A2z 2017 4F55 25 555 4 1Y) 339

4T Western blot 4 1l % 25.0 pg/L HMGB1 #| 3% %
48 h EHAT W E F AN,
1.7 real-time PCR #&il] RAGE #1 TLR4 mRNA RiX

Trizol %42 B siRNA T 4k & 41 40 #. RNA, 4 Il
HOR 3 R # R cDNA, DLk AR AT I3 R,
RAGE I X 4 % 5'-GCT GGT TCT TGC TCT ATG
GG-3", R L %% % 5'-GGA CTC GGT AGT TGG ACT
TGA C-3'; TLR-4 iE X %% % 5'-TGC TGC CAA CAT
CAT CCA-3", X X4 % 5'-GGT CCA AGT TGC CGT
TTC-3', GAPDH IF X % % 5'-AAC GAC CCC TTC
ATT GAC-3", X X 4% % 5'-TCC ACG ACA TAC TCA
GCA C-3, K4 .95°C 30,95C 55.58%C 30 s,
55°C 10s,3£ 40 B30, HWANEI, EHEE 3 K,
mRNA 1% ik & % it real-time PCR L% 4 7| , PCR
PR &, RAE2CCCHATHN EES
M, TR ENEEMENRKLE,
1.8 SGit=EaHh

SPSS 18.0 2 F @ AT AT, 4 R UL wxs K7,
FEGHERHTEARL T FEFUELAR, £
41 18] b B R B B & O Z 04T, P<0.05 4 = 7R 4L
HEFEEL,

2 % R

2.1 MSC HEFRER

B8 WAL T 57 R R MSC &0 5]
TE oA R 0 B A 1 (TR 1A ) D B 40 it Je A K
297 KB R SRR A AT A R, 1R
JE R R A A AR R I S R R AT HE S
HER(EIBAILC),
2.2 HMGBI1 %t MSC &3E K520

25.0 pg/L HMGB1 fEF MSC 24 h 48 h % 72 h
J S AT A R 40 i 3 5 (P <0.05) ;50.0,100.0 pg/L
HMGBI1 7] 2 BEAE gk MSC 3458, H 22 FIF A 48
PHeEE X (2 1), HMGBI A5 MSC Ay 345 il 28 0
K2,

* 1. HMGB1 % MSC EFHRI R0 (x+s,n=3)

Table 1. Effect of HMGB1 on proliferation of MSC (x+s,n=3)

#3RMSC

1. MSC W#EF R AZ (x100)
Figure 1. Culture and passage of MSC(x100)

2.3 HMGBI1 Xf MSC 43k VEGF 1 bFGF By 0
25.0.50.0 wg/L HMGB1 /EF MSC 48 h ] {¢
HEAH L7 W VEGF Hl bFGF ( P<0.05) , Lk 25.0 pg/L
Y P B 5 T 100.0 e/L HMGB1 JEiteVE A (&1
3)e
2.4 HMGB1 3t MSC #1 RAGE,TLR4 FiERI# M
25.50.0 pg/L HMGBI1 ] B & {i¢ #F MSC
RAGE, TLR4 H H £ 5 K F (P <0.05), T
100.0 pg/L HMGB1 W JTC A HI (& 4), % T
25.0 wg/L HMGB1 1EfH 48 h f e A 342 #F MSC 34
B oA L R - DL KRR 2 AR i o B R
SL5G HMGB1 W FERI1E#E 25.0 pe/L,

HMGBI1 ¥ 0h 48 h 72 h
0 pg/L 0.237+0.021 0.265+0.010 0.424+0.039 0.880+0.051
25.0 pg/L 0.218+0.011 0.316+0.02° 0.506+0.026" 1.038+0.053°
50.0 pg/L 0.231+0.022 0.279+0.027 0.464+0.051 0.943+0.040
100.0 pg/L 0.219+0.030 0.264+0.015 0.438+0.055 0.908+0.039

a  P<0.05,5 0 wg/L.24 h HHH ;b P<0.05,5 0 wg/L. 48 h ZH A ;¢ 9 P<0.05,5 0 pg/L.72 h 4 He#,
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1200 [ —0u g/L HMGBT . 25 MSC  SIRNA Tt RAGE. TLRA FikH

—-25.0 y g/L HMGBH1
1.000 50.0 p g/L HMGBH1 EIE#XT}EIQ?E&BE I‘ijﬁ, \/ﬂjﬂ Hﬁ 512: GRNA
0.800 | TOnou oL HHEET ZH M HE R ] mRNA /KB B R %, RAGE mRNA
a AT LK 64% , TLR mRNA 7K E-UT 8k 80%
8] 258 61% (P<0.05; 18 5A) , 54 siRNA 48 h J& , 41
40T JfHd RAGE 8 1 ILERALR L) 59% , TLR & U1 2k
0.200 LN 53% (P<0.05; & 5B) ., 1 1F % % R4 5
0.000 — - . . 2 FBAPEXT B M MR SE D R B R GR I T 4 57, 1
° 24&#@ (h )48 " RGeS SIRNA IOTTERA 2T

& 2. HMGBI1 £ F§ MSC By 1835 i £k & a i P<0.05,5
0 we/L 24 h 4114 ;b 9 P<0.05,5 0 wg/L.48 h 41 % e h P<
0.05,5 0 pg/L.72 h A IL4L,

Figure 2. MSC proliferation curve with HMGB1 treatment
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Figure 3. Effects of HMGB1 on the secretion of VEGF and
bFGF in MSC
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Figure 4. Effects of HMGBI1 on protein expression of RAGE
and TLR4 in MSC
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Figure 5. Detection of RAGE and TLR4 silencing efficiency
by siRNA in MSC

2.6 HMGBI 3t si-RAGE = si-TLR4 MSC & E B
E;ur]

25.0 wg/L HMGB1 fEH MSC 48 h J5 nl fig i/ 40
MO, AL R A - A I, si-RAGE 4140 g 3%
B TG W MO AE T si-TLR4 2H 4 i 156 58 A B [ A%
(P<0.05; % 2), #£W UL TLR4 32 {& ] # i
HMGB1 {2 20 i 3% 56 /E H , i T #R RAGE 324K
IHAEH]
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% 2. HMGBI1 ¥ si-RAGE X si-TLR4 MSC %8 H 850 (x+
s,n=3)

Table 2. The proliferation of si-RAGE or si-TLR4 MSC in-
duced by HMGB1(x+s,n=3)

x| oD i

25.0 pe/L HMGB1 4 0.508+0.011
HMGB1+si-RAGE 41 0.485+0.015
HMGB1+NC RAGE 4 0.498+0.016
HMGB1+si-TLR4 41 0.428+0.014*
HMGB1+NC TLR4 £ 0.501+0.012

a i P<0.05,5 HMGB+NC TLR4 #H [b45% .

2.7 HMGBI ¥ si-RAGE =% si-TLR4 MSC H VEGF
0 bFGF 43 il B9 22N

25.0 pg/L HMGB1 YE )5, si-RAGE 41 VEGF
FIBFGF 143 6 TG B 2 ek 28 (&1 6) , Tfij si-TLR4 41
VEGF #1 bEGF [ 53 W46 i REAK (P<0.05; &1 7)
FWIUUER TLR4 SZ AR AT HMGB1 19 412 48 At 5+
ARIMERT, T T2 RAGE 2R TCIAER .

- OVEGF

1000.00 g bFGF
:

:
800.00 [ 1

600.00

400.00

REE(hg/L)

200.00

0.00

6. si-RAGE % MSC # VEGF .bFGF 4} i) 5
Figure 6. Effects of si-RAGE on the secretion of VEGF and
bFGF in MSC
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CAHRIEUESE T B A 20 10 55 o0 Wb B R 2 A A
FE NN RER) EEALH Z —  (ERAE R MSC 7ERESE
O NUAEE A, B R 23 W6 40 B PR 1~ F8 g g 52 i 1
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Figure 7. Effect of si-TLR4 on the secretion of VEGF and
bFGF in MSC
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HMGB1 &4 FF e (0[5 45 44 T 06 75 1 3 20 28U
H A, HMGB1 AT 38 i 32 AR AR 1 40 i 0 i 45 A
KR RIRAE N7 ZHEEZEMT B4 il
MSC P HA HMGB1 f3Z4&"™ | AW 5% 3= Z L 5
HMGB1 X MSC 34 78 K 4 il A 5 73 W 1) 52 ) J¢
HMGB1 7EH A 32 K210 | DLILHR R MSC &A1
PSR, 2R K], 25.0 pg/L HMGB1 fEH]
MSC 24 h 48 h [ 72 h AT fie i 20 i3G5, 1T 50.0
100.0 pg/L HMGB1 5%} B AH b 22 S 3 A gt
X, U PR EE ) HMGB1 Xf MSC B A {2 1
AN, T e R BE A TE VR, Xt 5 AN (] vk B
HMGB1 E R A 8 4R 8 a5 S — 3000

VEGF F1 bEGF S i 1l 45 T 1 1) IG5 11 55 43
A, I HAE T 40 M a7 o B b 4 3 2 A
' MSC RS S E A ST 41 4L RE I T 55 4 K
3 U A PR e e R i A % A F
MBS s DREThEE ™, IRk, MSC 40 b 3X
Fofr 41 e R - K i AR e e T RS LS 8800
ARWFFTEE R %P ,25.0 .50.0 we/L HMGB1 1EH MSC
48 h J5 YA A 5 40 M 43 i VEGE il bFGF 7K
-, BT ] MSC B 2 A B O LR & 44 55k
HABWMIER , AR5 — 240 T HMGB1 fEH
MSC & ARG AZ AR HE 1 R 3B K, K RAGE &
TLR4 3Z K8 IR K43

gtk — T HMGB 23 i o] Fil 24 10 A2 {4 %
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FEVER  ARBF 56 MSC 1) RAGE J TLR4 Z 443
SIEATUTER , i HMGB1 8O0 82 4 J sy . 45
REM, TLR4 Z AR VTR G , HMGB1 AU fiE MSC 3 4
K53k VEGF \bFGF U 9% B A%, 17 RAGE A2 15T
BRJG ,HMGB1 ATy ] KA L) b A s, 25 SR 48
7, HMGB1 X} MSC [ 4i 34 5 1% AI2 240 Jfd R 43 WA 3%
N A g i 5 TLR4 22K 45 & J5 W0E T s i
BRSBTS RAGE Z AR K R MA K, B4
FEMGE RO TLR4 A2 R AT 58 MSC 78 K R & M0
WU FEA AL Hh RS A AR TR i VEGE S5 1M 8 A=
B F I N R R 18 2 sh W SE 8 &
PL,HMGB1 fEF T TLR4 Je A & bk /4 /N B , 42 1fiL
B A R R IR AR 1 A s X
SO IE SRS R — 2, W] HMGB1 5 H TLR4
%Miﬁﬁiﬁéﬂﬂﬂ’@ﬁj\wéﬂiﬂﬂlﬂ TP EEEZ/EM,E
BLARHUERIA ReifE— DR
,,fiﬁﬁai HMGB1 BE{E#E MSC F) 48 5 Kz 43 b
YA AL R TR0, I HX AP T B2 5 TLR4 3214
SEERSIAY . WERAS R i — 0 HMGBI Filih
PRI MSC FEAE 24 500 L& #E A AR T A 2
S FEA
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