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RAGE / TLRs-NF-xB )55 518 B 70 B 6] 76 5 T 400 (BMSC) B AR 7 INTEZ NS S B (LPS) Bk i D HERE RS B
FIEH . Ak ROMYEREFE 4 ~ 5 I HEYE SD KR BMSC, B 4 1R 2 i Ja Tl T IR 22585 . Hebd
MU TR0 K A AR FER /K (NS)XFHRZH | LPS 2 F0 BMSC 41, £:4H 15 H . £ K BOKBERF KT S LPS 1 mg/kg
M EE LPS BUEE I T fEFE A AL s NS W FRZ 45 T %54 NS, BMSC 41 T HI#5 2 h £ R #bkiT: 5F BMSC 0.5 mL
(% BMSC 1 10°4~) ; NS WFRAZEFN LPS ZH45 7454 NS. 2T ARG 1. 3.7 d BORBUE T shbkif, 46005 il 2
BEFEFR [ AFE M/ MG R (PLT) I/ MR 2045 56 BE (PDW) . SEE i/ MR (MPVY ) | i/ MEEFL(PCT ), K2
MM/ ECAZ] (P-LCR )., % P8 4056 100 335 S 1) CAPTT) . 458 M Jg St i) (PT). 35 I BEE i) (TT). [ Bropmafiefb Lo (L
(INR) AT 485 5 (FIB) ) 5 3 5l 2R FH S Js2 2 5 - SR 5 il S5O0 (RT-PCR ) 5 I 28 W B8 (ELISA) A&
b HMGB1, RAGE , TLR2/4 2 NF-kB i mRNA 25 &k, R O (RIMNEFR41 I LA B F- R4 K
55 4 AN R 2 A S o BMSC, (@ BEIMDIRESSHr : 5 NS X IR LbAs, LPS 41 1 d PLT. PCT. FIB
FIB @ W, PDW . MPV . P-LCP. INR BB @ 7+, APTT, PT. TT BII ALK ; B LPS 152 A]4E K- |, 45 T0 5k 1
RPRYIA TS . 45T BMSC T-HUS RERH 0044 LPS i SIOBEMINAE S, 1 d BIBHEFRS LPS 40 He A 2= Rl
HGiiteE X PLT( X 10%/1):398.8 £ 17.9 F 239.1+15.8,PCT(%):0.35+0.04 . 0.23+0.06,FIB(g/L): 1.7 +0.6
b 0.8+£0.1, PDW (%) :12.4+1.6 tb 16.2+1.5, MPV(fl) : 11.0£ 1.6 Ft 13.7+ 1.1, P-LCR(%) : 13.0+2.1 [&
15.3+2.7,INR:1.524+0.17 I, 1.82+0.19,APTT(5):66.3 + 4.1 . 89.5+4.5,PT(s):18.3+0.7 I, 25.1+ 1.9, TT(s):
87.5+7.8 [t 115.0+9.7,3 P<0.05 ), 74#4: % 7d. @ HMGB1-RAGE / TLRs-NF-kB {5538 f5 A0 5240+ : 5 NS
XFREZH LA, LPS 41 1 d Ifit" HMGBI, RAGE , TLR2/4 J% NF-xB ) mRNA &AM 2 BIAH B T+ 5 Bl LPS 155
B R AE G, &5E B 53T mRNA F6k R & B FRE. 457 BMSC THUS, 1 d BI4&5EE0F1 mRNA Rk & &
H I LPS 4] B ( HMGB1 mRNA (274%%) 1 10.77 £0.04 [t 24.51 £3.69, HMGB1 % (ug/L) : 0.48 +0.01
It 0.95+0.06; RAGE mRNA (27*4%): 11.57 £ 1.11 [t 18.08 £0.29, RAGE % (ug/L):0.73+£0.04 It 1.37 +0.06;
TLR2 mRNA(™**%):2.60+0.22 £, 12.61 +0.27, TLR2 & & (ng/L): 0.81 £ 0.03 1, 1.59 +0.09; TLR4 mRNA(274*%),
2.9540.52 It 4.06+0.11, TLR4 7 1 (ne/L) : 0.80+0.09 k 1.18+0.11 ; NF-kB mRNA (274%) : 1.294+0.06 It
7.79+0.25, NF-xB & (ug/L) : 1.22+0.24 [ 2.42+0.26; ¥ P<0.05 ), 54 2 7 d. %518 BMSC BHfEH%
A3 PN R R OB ML D RE R AT O U MDD RE , T RES5 4] HMGB1-RAGE/ TLRs-NF-xB 155 G 1b A 56,
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[Abstract] Objective To determine the effect of hone mesenchymal stem cells (BMSCs) in transplantation
therapy for lipopolysaccharide (LPS)-induced coagulation disorder and the underlying mechanism of high mobility group
protein Bl-receptors for advanced glycation end products / Toll-like receptors-nuclear factor-xB (HMGB1-RAGE / TLRs-
NF-kB) signaling pathway. Methods BMSCs of female Sprague-Dawley (SD) rats ageing 4-5 weeks old were extracted
and cultivated in vitro, and the fourth-passaged BMSCs phenotype was identified by flow cytometry for transplantation
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in the following experimental study. The rats were randomly divided into normal saline (NS) control group, LPS group,
and BMSC group according to the random number table with 15 rats in each group. Coagulation disorders model
was reproduced by injection of 1 mg/kg LPS via saphenous vein, and the rats in the NS control group was injected with
equal volume NS. Those in the BUSC group were infused BMSC 0.5 mL containing 1 X 10° cells via tail vein at 2 hours
after LPS injection, and the rats in other groups were injected with equal volume NS. Abdominal aorta blood was collected
at 1, 3 and 7 days post operation. Coagulation indexes such as platelet count (PLT), platelet volume distribution width
(PDW), mean platelet volume (MPV), plateleterit (PCT), platelet large cell ratio (P-LCR), activated partial thromboplastin
time (APTT), prothrombin time (PT), thrombin time (TT), international normalized ratio (INR), and fibrinogen
(FIB) were determined. The mRNA levels and contents of HMGB1, RAGE, TLR2/4 and NF-kB were determined
by real-time reverse transcription-polymerase chain reaction (RT-PCR) and enzyme-linked immunosorbent assay
(ELISA), respectively. Results (D The cells cultured in vitro were spindle shaped or flat. The fourth-passaged
BMSCs phenotype was successfully identified by flow cytometry technology. (2 Coagulation indexes: compared with NS
control group, PLT, PCT and FIB in LPS group were significantly decreased, PDW, MPV, P-LCP, and INR were
significantly increased, and APTT, PT, and TT were significantly prolonged from the first day. Furthermore, those in
LPS group were gradually ameliorated with prolongation of LPS induction time. The coagulation function abnormality
induced by LPS was reversed by BMSCs with significant difference at 1 day as compared with LPS group [PLT (X 10°/L):
398.8£17.9 vs. 239.1 £15.8, PCT (%): 0.35+£0.04 vs. 0.23+0.06, FIB (¢/L): 1.7£0.6 vs. 0.8£0.1, PDW (%):
124+1.6 vs. 162+ 1.5, MPV (fl): 11.0+1.6 vs. 13.7+ 1.1, P-LCP (%): 13.0+2.1 vs. 15.3+2.7, INR: 1.52+0.17
vs. 1.82+0.19, APTT (s): 66.3 4.1 vs. 89.5£4.5, PT (s): 18.3£0.7 vs. 25.1£ 1.9, TT (s): 87.5+7.8 vs. 115.0£9.7,
all P < 0.05], till 7 days. @ HMGBI-RAGE/TLRs-NF-kB signaling pathway related molecules: compared with NS
control group, the mRNA expressions and contents of HUGB1, RAGE, TLR2/4 and NF-kB were significantly increased
in LPS group from the first day. However, the mRNA expressions and contents of the molecules in LPS group were
gradually decreased with prolongation of LPS induction time. After BMSC intervention, the mRNA expressions and
contents of molecules at 1 day were significantly lower than those of LPS group [HMGB1 mRNA (27*™): 10.77 +0.04
vs. 24.51£3.69, HMGBI content (ug/L): 0.48+0.01 vs. 0.95+0.06; RAGE mRNA (27°*): 11.57+1.11 vs.
18.08+0.29, RAGE content (ug/L): 0.73+0.04 vs. 1.37+0.06; TLR2 mRNA (27**%): 2.60+0.22 vs. 12.61+0.27,
TLR2 content (ug/L): 0.81 =0.03 vs. 1.59 +0.09; TLR4 mRNA (27 44™: 2.95+0.52 vs. 4.06+0.11, TLR4 content (ng/L):
0.80£0.09 vs. 1.18 £0.11; NF-xB mRNA (27**): 1.29+0.06 vs. 7.79 +0.25, NF-kB content (ug/L): 1.22+0.24 vs.
2.42+0.26, all P < 0.05], till 7 days. Conclusion BMSCs administration could ameliorate the coagulation function
in LPS-induced coagulation disorder rats and these might be associated with HMGB1-RAGE /TLRs-NF-«B signaling
pathway inhibition.

[Key words] Bone mesenchymal stem cell;  Coagulation disorder; Lipopolysaccharide; High mobility group
protein B1;  Signaling pathway
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PRI BMSC BEAFAE N 35 32 B0 Il D) RE R A% K R
HIVEF , 281t HMGB1-RAGE / TLRs-NF-xB {5518 %
FEIL TR AR, I R BMSC BT IR 7 M B
PRALSTIRR A
1 #RE5FE
1.1 SEEGEI - ETE B R MEN: SD KRR, 4 ~ 5 i,
PRTE 150 ~ 200 g [ Fh A 545 RS BH 421X R R 5 21 47 55
KAt P AE S« SYXK (1) K2015-0011 ],
1.2 FZEGN S5 : IR s (RLES1 Biolnd 24
A, KR DMEM 35553k | 8 % - s R 20t . &
0.25% . —JzPU 1% (EDTA) B (35 Gibeo 24
A)), LPS (ZE[H Sigma 24 #]) ; CD34 i Piik (£ HE
Abcam /A7), CD44" . CD45™, CD90”™ A Hifk (£
Ebioscience A 7] ), #Ua 8128 6 5 1 B A BEsE S
(PCR) A5 i) 8 (b v 8 i AR ) AR A IR 7DD,
HMGB1 . RAGE . TLR2/4 . NF-«B FitFHk 6.5 W i 56
(ELISA) #i3A7) & (328 RayBiotech 22 /] ); 7000 7Y
4> H ShEE N2 TR SF-300 %14s [ 3 il 3R 23 A%
( A Hitachi 227) )o
1.3 BMSC M43 &5 Wi
1.3.1 BMSC W48 KR M AB A H 4% KA AR
0.4 grke RIER BRUG 5| 8405, 75% £ FEIZH 10 min
Jo, o0 B R B TS 1% ST B Eh 28 ik
(PBS) 11 B B 1 WA ity , FH 2 mL 3 e R i
R FR I I A o e e s g AR L AR 10%
G I B 52 IR 10 mL, T 37 °C. 5% CO, 54
FEFAWEE , 8 ~ 12 h NP0, A5 H T3 B i b
T REE AN NG EENS O T AR 28 80% ~ 90% B
FH% 0.25% EDTA [JREE BRI AL, 3% 1: 2 /%40, T
37 °C..5% CO, Fi 340 h I BES 32 R H i, 3 ~ 5 d
AR
1.3.2 BMSC FRAEULEE - 1555 4 FC AN IS BE T 5
HRLIE AR TTE, PR A% N 1< 107/mL, 2351 B
100 L T 5 SZ/NE A (EP 4) T 45 AR U
A CD90"0.1 ul.. CD44" 0.3 pL. CD34™5 uL+ CD90O"
0.1 uL.. CD4570.5 uL.+ CD44" 0.3 uL B A I Efrhi i
(25 XA 5 4 CHEEIEE 30 min J&7, A 500 ul
PBS, 5.0> 3 min J5 7+ 13 5 A 500 L PBS 5%
AT, SR A T RS G 5
1Y) BMSC 4iffd £ mprkdi it CD34™, CD457, CD90" .
CD44" , R FHAH R BUAR e 5 e g o, T =R 4 Ha A
X} BMSC FRAIHEA T 52 .
1.4 SEEG5 A KBl eg - b R0

K A A R K (NS) X EZ | LPS 411 BMSC 41,
T 15 Ho S RERFRFEIKES LPS 1 mg/kg il 4
PN R BUEE I D e R A A 5 NS X B2 45 745 i
NS. BMSC 4 FHilfm 2 h &R # k1851 BMSC
0.5 mL (75 BMSC 1 X 10° 4~) ; NS X} BE41fil LPS 245
T4 NS,

1.5 fR3 . ARSEGrh Eh P BT kAT A R R
KB W) S50 AR 3o A 23 1 S AR DGR, O 48
AL (FHALS . 2015-10-15), 24~ sh ¥ 9256 33 FE7E
TR ZE R P S B B s ) S5 o S A

1.6 KSR SOk

1.6.1 EEhREFEFRACI « £ 00 TARSS 1. 3.
7 d B S HOREUE FEsh kil 2 mL, #0 i/ NRH4L
(PLT). Il /N A B 43 A3 58 B (PDW), ~F- 347 1L /N A
RBLMPY), 1/ FE R (PCT), KA ifi /N B 5]
(P-LCR). {5 Ak 43858 10035 s (] CAPTT )., 58 I ik )i
A1) (PT), S A A R] (TT) ., FrpsifEfl L fE (INR)
KRR (FIB) /K-

1.6.2 SIS i - JGr i B E (RT-PCR ) A6 I 1L
t1 HMGB1 ., RAGE, TLR2/4 . NF-kB ) mRNA #ik .
ST 1,307 d s HOREUE E8h ki 1 mL, H
TRIzol FEIUE RNA, S 555 L eDNA (257,
SYBR Green | ¥ #4T RT-PCR #3145 %t
J7IH Invitrogen 23 A TG L. PCR 254 : 94 °C il
A5 4 min, 94 C7EME 30 s, 57 CIB K 30 s, 72°CHE
i1 60 s, 30 MEIJG 72 CLEH 7 min, B MEIRE
72 CHFREDOE, 2744 P4 H R ik .
1.6.3 ELISA 4 I7E HMGB1 . RAGE . TLR2/4
NF-xB &g 2000F 1,3, 7 d Bt 5 ORI Eshlik
1M 2 mL, 4% B & BT 45, SR F ELISA 4600 1
% HMGB1. RAGE ., TLR2/4 } NF-xB & &, % R A
T R TR v AR AR I 23 R 7K
FANAFHEE R 3K,

1.7 GEitsAb B ff FH SPSS 20.0 54t 148 24k
L ATEHR L LIIE + ArifE2E (R +5)F0R, %5500
2 [1) Lb A5 R FH B IR 28 7 22 5341 (one-way ANOVA),
WAL [B) FE 3R IR ¢ K 5. P<<0.05 M 22 A 50
THEE S

2 % R

2.1 BMSC W5 5%« A 4% % 24 h 5 BV AT DL /N[
FE AN (& 1A), Bifi i W BE 21 i 3 T 46 22 5 2 5 d
Ji 20 R B R 13 B AR U, I 2 FBCSR IR o ) 6 A A
(E1B) 5 M 7~ 10 d 4 Hd @l 5 15 80% ~ 90% , 4
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R ] 5 0 B, SR AR T WY M AR K s R HES, 7
HEATAGAR (B 1C) 5 AR ARTE AR B, 240 it [ Bt 344 55, 4
Mo KAz AR (K] 1D) 5 AR5 B BMSC I EE R
B RIE R TR A K, 1595 3 d ARSIk 50%
([ 1E), 5~7 d Fil &3k 80% ~90% ; 25 3 ~ 4 IRAEAR
Jei T8 U R (A B8 T 78 5 %5 HES 19 BMSC
(& 1F), FF i gn i e R S e K e S50

¥ WA MG

[ O R AT Gl U =2 N N == i T e )
(BMSC) 4UAEH:Fh 24 h 5 BMSC S/NFATE (A) 3 B33
5 d JE AN R AR VSR (B) 5 JEAREE 3R 7~ 10 d A1 RL&
ik 80% ~ 90% , B Wb (C) 5 LA AL 4l i <28 L 28
B (D) ; 45 18 BMSC 135 3 d 4Rt &35 50% (E) ; 45 4 1%
BMSC 1535 3 d 41t 522 380 g b T8 B - U HE S A= K (F)
LRI/ ON

2.2 BMSC £R%E (F 2) : HiaXan o frad 31
R, 25 O IR AR 5 97.90% , CDOO™ 4 U
91.10%, CD44" 4HfEHE 5 99.20%, CD90" CD34™ 4ilfifl
i 80.70%, CD44" CD45™ 4 LB (5 99.40% , £7 4
BMSC A2 35 Il 4 i R 1 BT A ik CD347, CD457,
{HZ35 CD90", CD44" BYRRAE" 1) RIR IR 55
Atk BMSC.,

2.3 BEMmIhREfERR AR L (R 1) 5 NS XTHRA Lk,
LPS 44 1 d PLT. PCT. FIB BB & FF%, PDW . MPV .
P-LCR. INR RPBH & 7+ &5, APTT, PT, TT RJ B i 4iE
K, 296G FR L (F) P<0.05) ; B LPS i3
W IE] Y ZE K-, PLT . PCT. FIB & #7715 , PDW ., MPV .
P-LCR. INR & FF#&, APTT. PT. TT B4k, %4
T BMSC 1 il 5 fig B 396 5% LPS 175 3 19 & 1M Ty B
S AR LPS 4l 2 R A G248 L
(¥ P<0.05),

2.4 HMGBI-RAGE/TLRs-NF-xB {3 5 il % #H 5 43
TR (F2) . 5 NS XFHEZH He#, LPS 4H 1 d i
i HMGB1. RAGE . TLR2/4 } NF-xB ) mRNA ik
S EPET m , Z R A g R X (3 P<0.05);
B LPS 75 S B[] (%) FE 4, 4515 538 B AH 5 73 19
mRNA Fik K & B . 451 BMSC T-Hil)5 ,
BG5Sl AN T B mRNA 3k I A 3448 LPS
A B AIG, 25 5398 Geit2F i L (F) P<0.05),

23 IR HbrbifACDI0* YERPLACD44" zxﬁﬁ{zlscmot CD34~ gﬁ\ﬁﬁscmw‘ CD45~
4
107 1q7 Q 107 1q1 Q Q@ 10° g1 Q2 | 0 Q2
L 10.81% 1.29% 5 10% 0.07% 5 10.01% 19.00% & 0.04%
10° 10° 10
= m €3}
3 & 3
A 10° - & 107 & 10°F
: | —
10! = 10" ¢ = 10" ¢
fot Q3 Q4 3 Q4 : Q3
JL97.9q% | 0% o [2-69% " 0.73% |, 0% L 10-29% | 80,70% o 0.56% |, 0%
10° 10" 10° 100 10* 10° 10" 10° 10 10" 10" 10° 10° 10° 10° 10" 10° 10° 10* 10° 10" 10° 10° 10°*
FLI-FITC FLI-FITC FLI-FITC FLI-FITC FLI-FITC

T FL1FL2 53 51 3OR9OGEIE 1 712, PE RIRLLE A, FITC A5Hi SR YOEER s Q1 SR APUABIIE (S k),
Q2 ZRENHATUATE, Q3 REAHARTIINE, Q4 LERAHTIARFIITE (BRI
B2 MO AN TR 4 AROC BRI FE 5 T4 (BMSC) K TR

% 1 BMSC 3 LPS Z£ [ T BEFE RS K FR AN B B (8] /= B I T REFE AR 2L BO 2 M (x +5)

Al B L PL”{ PDW MPV PCT P-ICR  APTT PT T R FIB
(H) (x107L) (%) (1) (%) (%) (s) (s) (s) (g/L)
NS i B2 5 763.0+354 88403 7.6+0.1 0.64+006 62+05 388+7.0 103109 33.0+40 0.79+0.06 2.7+02
PS4 1d 5 239.0+1587 162415137+ 1.1 023+20.06% 153427 89.54+4.5%251+1.97115.0+9.7% 1.82+0.19* 0.8§+0.1°
3d 5 3945+114% 138+ 1.1° 11.4+1.1°039+0.13% 11.3+2.5% 63.5+44%19.6+1.1* 86.0+62° 1.49+0.16° 1.2+0.2°
7d 5 508.8+32.6° 11.9+1.3% 9.6+03%042+0.10° 94+15 51.4+3.7%149+1.6* 573+74% 1.12+0.14® 2.0+0.1°
BMSC4l 1d 5 3988+17.9"124+1.6"11.0+1.6"035+0.04"13.0+2.1" 663+4.17183+0.7" 875+78" 1.52+0.17" 1.7+0.6"
3d 5 548843312 102+1.1" 82+1.1°057+006" 93+1.7" 463+517135+3.0" 526+79" 1.01+021" 22+04"
7d 5 727.1+409" 83+08"> 72+0.720.69+0.03" 69+1.0" 39.6+4.4P103+1.3" 38.6+56P0.72+0.10" 29+0.1"

1 BMSC Sy B a8 0 T 400, LPS NS HE, NS SEE K, PLT K il /MG4L, PDW S i/ RT3 5 55 5, MPV Jg-F- 3 1/
L, PCT Rl AR, P-LCR S KA/ M LA, APTT SR 36 AR50 50566 10355 B[R], PT k888 LGRS ], TT A6 il e ], INR S B BRbs
WAL LU, FIB MR 115 5 5 NS XL L4, *P<0.05 5 15 LPS 4L H4s, PP<0.05
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% 2 BMSC X} LPS ZEE M) gEFERF K B AS B B (8] &2 HMGB1-RAGE / TLRs-NF-kB {5 518 8§

8K 45 F mRNA K 2 BT (x +5)

- HMGBI RAGE TLR2 TLR4 NF-«B
15 A ) mRNA i mRNA i mRNA i mRNA i mRNA i
G (ug/L) (2744 (pg/L) (27449 (L) (2% (ug/L) (274 (ug/L)
NS X R4 50924005 036+001 1.00+0.05 051002 1114009 057+0.06 1.01+0.11 052+0.03 1.00+0.05 0.81+0.12
PS4l 1d 5 2451+3.69% 0.95+0.06° 18.08+0.29% 1.37+0.06° 12.61+0.27% 1.59+0.09° 4.06=0.11% 1.18+0.117 7.79+0.25% 2.42+0.26°
3d 5 2345+2.59% 1.06+0.02° 1536+0.32% 1.49+0.08* 9.58+0.63% 1.67+0.26% 2.97+0.24% 1.07+0.07% 2.10+0.23* 2.24+0.33?
7d 5 1178+0.68" 0.68+0.05° 8.96+0.07% 0.94+0.07% 430+0.58% 2.03+0.16° 220+0.17% 1.08+0.10* 1.55+0.08* 1.96+0.21%
BMSCZ4L 1d 5 10774004 04840017 115741117 073+0.04" 2.60+0.22" 0.81+0.03” 2.95+0.52%" 0.80+0.09 1.29+0.06" 1.22+0.24"
3d 5 7.99+024" 0.63+0.02" 8.65+0.69" 0.64+0.027 22640377 0.99+0.097 1.21+0.10" 0.75+0.10" 1.14+0.12" 1.00+0.10"
7d 5 348+044" 050+0.04" 242+0.11" 05140017 1.06+0.37" 1.10+0.06" 1.04+0.05" 0.61+0.06" 0.73+0.02" 1.11+030"

. BMSC A B RS FE T 4008, LPS MR £ M, HMGBI S B8 R 1 B1, RAGE B IIREIL L ZOR =4, TLRs } Toll #E3Z 1K,
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