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Effect of endotoxin on activity of vascular endothelial cells
differentiated from peripheral blood mononuclear cells

Qing-rong Fu, Li Chen, Jian-wen Lu, Shui-ging Huang, Lai-ming Deng, Zheng-hua Xiao
(The First Guangzhou People's Hospital Affiliated to Guangzhou Medical College,
Guangzhou, Guangdong 510180, China)

Abstract: Objective To investigate the effects of lipopolysaccharide (LPS) on the in vitro differentiation
of peripheral blood mononuclear cells (PBMCs) to vascular endothelial cells (VECs). Methods PBMCs from
healthy volunteers were induced by VEGF and bFGF, and exposed to different concentrations of LPS. The
inverted phase contrast microscope was used to observe the morphological changes of the cells. The
immunofluorescence staining of CD31 and VWF was examined with flow cytometer. Results The morphological
characteristics of the cells were observed at different passages under inverted phase contrast microscope.
Compared with the control group, the number of positive cells in 0.01 pg/ml LPS -intervented group
significantly increased (P < 0.05), while that in the 0.10 wg/ml LPS -intervented group had no significant
difference (P> 0.05). The number of positive cells in 1.00-10.00 pg/ml LPS-intervented groups remarkably
reduced compared to that in the control group (P<0.05). Conclusions LPS at a concentration of 0.01 pg/ml
can enhance differentiation of PBMCs. However, with the concentration of LPS increasing, the differentiation of
PBMCs is inhibited, which may be related to activation of different number and subunits of NF-«B by
different concentrations of LPS.
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(peripheral blood mononuclear cells,PBMCs)-5 & .
B 0L AV P A T A LA, BT SRR OIS A S
RIS Ty 132 550 A5, B ML R AL VR 7 Y A
FEHGE A5 i fig 22 8% (lipopolysaccharide, LPS )
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1.1 ##l

TCTE A5 T BUEE R A M A I 20 mil, Ficoll ik
EL 0 4 B (S BB T N A ), IR R AR S i B AR
3 3¢ 3 (dulbecco's minimum essential medium,
DMEM)/F12 £57:3E(SEH Gibco A F]), A L (38
Gibco 2~ F]), IS N AR ¥ (vascular en-
dothelial growth factor, VEGF) ( 3¢ [ Pepro Tech 2%
A, Bl AT dE A e A K I 7 (basic fibroblast
growth factor,bFGF) (5[ Pepro Tech /A7), #4174
H (Phycoerythrin, PE ) #ric ) CD31(3E[E BD A ] ),
SR E 6 E  (fluorescein isothiocyanate, FITC)
P 0 i 4 BTk i A9k AH G L (von Willeband
factor, VWF ) (£ [E Abcam A/l ) , i Z 14 ( & [F Sigma
NGIDR
1.2 FHik
1.2.1 PBMCs #9320 JoR 2% {4 B fd B B A A1
JElifn 20 ml, AFRBisES , BERELS% #h i (phosphate
buffer saline, PBS ) J& WU F6 , 4 7 8 S5 119 48 kL Jn
A SERF Ficoll ik EL 40 ME 2 B R 2, IR T K
2 000 r/min &5.0> 25 min, WG R 2= 55K 1)
JRIA)Z B R Ah JE A% 20 )2 - DMEM/F12 £
FRVEYE 2 ¢, Zi 4351 2 000 #1500 r/min 725
L 10 min, 35 FVE, REME ML
1.2.2 PBMCs #5241 B0 5 WA mA 2
A 10 g/l VEGF 10 w g/l bFGF LA K & FH 43 %k
J 20%J15 4 L3 H DMEM/F12 55 55358 3T 4505
BRI, BT 37°C 5% AR /Y — A Ak
CO, B F-M 1, 55 3 K ANMIRG TR, PR A G BE
AR, 210 B AH 22 B fele e N OERAM Ad AE
123 PBMCs %21 5504k 72 h J5 , & 50504

P IMAAFRE (0.01.0.10.1.00 F110.00 w g/mh)E
LPS, Xt HRZHAAN LPS, 43 SIS F bric , Ak S5 5%
124 Fyetymicke  OMEEAEEE., 7
{8 B AR 22 WA N W A AN M b TR A2 R, O
Xt s S AR K R RS LSO A LPS + Bl
RIS S A K AR AL B 157 Bl B A iR .
QMR . 15Tk 20 d J5 , BUW REL AR, T
L) 0.25%]B A T T ) 4n B, & TP A
PE #RiCHY CD31 ik, 4°CHEEIHEE 15 min; FITC %
IC Y VW LR [R5 R A 30 min; CD31 . VWF
WHRIC eI PE FRic Ay CD31, kEEHEE 15 min
JG A FITC FRiCH vWF #GHEE 30 min, Rzl
FOARKGI . B A S 31K
1.3 SitFEFHiE

K SPSS 13.0 Gt a4 T4k b, T B
REAIEL £ brifE 22 (x + 5)Fow, T 25041, P<0.05
hZERBGIERE L.
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ULEN R REGE AR 4 P AR TE 10 PN R AR 4 il
FFORFRI e A K T 0 B AR A% .15 o0k 20 d
J& W RE AU 4R iR R 5 (LRl 1A ~ D). TEIG SR
Uy e I ) R E R TS S AN D AE IR N1 32 55
W 5 7B o
22 BFESUEHBRERELE CD31.VWF [H
4 4AAFN CD31/VWF BRI 4H A
T ARG ZE S (F7 4B ) W, X R4
0.01.0.10.1.00 F1 10.00 w g/ml LPS £H %3k CD31/VWF
XU BH P4 441 55 BT i 43 B 4351 A 58.30% .69.10% |
55.33% .29.80% Fl1 16.80%( WLIKl 2)., AS[A] ¥k & LPS
X BPMCs [1] PN K 4l oA VR FH LU LR 26 . 5
X B ZH %5, 0.01 wg/ml LPS 2H CD31NVWE XX BH 4
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A: AME A ES AR EC PBMCs 35 3: 1945 1 K, 4 /MR ( x
100);B: {5355 5 KX, PBMCs LASETEIE NI BEA= K, m] DL EA FEREZS L
(x40);C:0.01 pg/ml LPS T T/ k)5 55 20 K( x 250);D: %
MR T3 405 20 K (x 250)

Bl ApmsTi

MM 0.10 wg/ml LPS £H CD3INWF X FH 4 41 fifd %% ¢

iR ARKRE LPS Xf BPMCs [a 4 & 4Rk
SUHIERLE  (%,xxs)

25331 CD31/WWF RUBH 44t a4 PfA
papistiil 59.68 +2.3

0.01 . g/ml LPS £ 68.77 + 1.4 0.025
0.10 . g/ml LPS £ 55.33 + 2.4 0.277
1.00 w g/ml LPS 21 281712 0.011
10.0 w g/ml LPSZH 15.25+3.4 0.000

B ARk, 2 R G 2R L (P =0.277),1.00 F1
10.00 . g/ml LPS 41 CD31/AVWF XX FH 74 41 its 5% B 4t
W, ERAEG R X (P =0.011 A1 0.000) (i
K3),
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VWF [HYEZH i VWF [HEZR I VWF BHYEZH i VWF BHA: 41 i VWF FHA: 41 i
A X R4 B 0.0Lpg/ml LPS 20 C 0.10pg/ml LPS 41 D 1.00 wg/ml LPS £ E 10.00 wg/ml LPS 41
B 2 mApEARE N CD31/VWF XX B4 2 At
100 ) VEGF #il bFGF 7 DMEM/F12 1 3% Jk P 175 3 434K
S 801 + MRGAN LPS T A0 % BRZH | 25 2 WL B 3238 /0 B8
g . [y PBMCs /NI , 24 h J5 1T 040 i 5 e 2 G
§ RN AARFRAR A, m] UL R RERE SRS, AN S BRI TE
% 407 T FIE AT ARV , fe e A S Al s A R A K 58 ol
2 20 T MR-G5 AN SCERIR A A P9 Bz 40 o Ak FE AR
&) . ~, N — N
o) ] 20 4B B ARAG T 45 5 s i Sk s Al 265
000 001 010 100  10.00 CD31NVWF XUHM4n %3z LPS W2, 254 41t
LP ¥ /( pg/ml) 273 X CD31 RPN P9 Rz A B ff o -1, B2
3 XM ARN CD3LNVWF A LA TEIMLAE N B A b 3k, [RIBHAE Il /R . A 41 i
BAYESHE IR | PR Al P 55 28k AR AE T R 9 B2 41
W30 i, A PR PN Rz 40 it e 42 fik O35 S B PN A 5 1Y
3 iTig &, & H AT AR RE S B 20 B s 75 2

SN LB % A0 M A 1 1t A0 Ak B
) —RETR AP LN ARLE AR 210 I PN B 240 Fry i
1A 40— 2 #4102 (endothelial progenitor cells,
EPCs). PBMCs Jf¥7 ik il L5 i L] -2 F 45 2
JiT . (DEPCs BEWE 2 fin il il 21 2 1) 1l 9% A s @
PBMCs RE% 7= A= 22 F 41 i I 7 A 2B K B 735 = 1
I EE . ARSLEGIANE K A FEHERA, @
B R RO A B R PBMCs, S fin 40 i IR 7

VWE BIV A7 10 A8 1 A A DG R ¥, 35 7R 9 B2 4
L TR — b 22 SRAAMHEE 11, AT RE A AE N X
AN Weibel-palade /IMAH , AR P4 K 41 /e
I/ H 3R A VW SR EE I H VT ik B L 5
B FWZS S5, LU SR RIE AR TANREER
MR e /R BB T A BT LU i A v R 4%
R AYVEHT, Bk S 58 5 N B 40 Y e e A A
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) IR IR & 27K SR K S S TR B R R
2 PHLAML B A K, PBMCs B2 B 1A AR PR J2 110
Il RS TFRLSZ 50 o B SR A SR e 5 120 i
FEAE I AH S | (H 28 38 DI PR 4395 161 & B, IR
o 2 B IR U R 2 [ M B B e B, T2 A%
FE I PRI OGR4 N . BT, ST NEE RN
PBMCs 43k 147 K 0 T 45 A= W Re it i 52 ) B FEAL
TR 3G 2

PR 2 A 2 (9] 1 T 0 e A7 o 2 A
Gy AT AR M AR BT A %O 2R O
P 3 NI o AT A BHA A5 BB
B A s 0 2L, LPS 23 R B AL 1 i 7E T
eI REHE JE B, R EWUAE ERAKE
PRZE N IR AR | e 2T 5| e B UG A B 0
PR 2R IR o MR HICTE I A5 PR R I A — R 4 B
WM, RIS, LPS S i 41 2R T Toll #3214
4(toll-like receptors 4,TLR4)%E4, 4% TLRA /&
A S5 T3l e, P I MyD88 i i i % Fee 2
T S5 I T -« B (nuclear transcription fac-
tor- k B,NF-« B), /5 id NF- k B X3 H AR 1Y
MR A FSERGE , LPS Al it TLRA S w4
JLPA Wint {75 53 [, (12 22 24T i 14 % Jiekggg ) & A
At A W58 & B, LPS T 38 2 43 b HL A 40 it w4
) it 984 $1 BE K 1~ (tumor  necrosis factor, TNF) . (441
2 -1(Interleukin-1, 1L-1 )% 3 il a3 40 R 14 A=
IFHES—SA LA NO P2 A=, J5 4 Refie i by 20 i & 2E
AT WAWFEIGE , 1 & LPS Al 58] 7 T4 i
(mesenchymal stem cells,MSCs)#fi TLR4 454, i
A2 2E MSCs 3451 I #2155 MSCs A A1 4 3 LA K A il
SRS |2 MSCs PR T8,

NF- k B J& T Rel 15 1% s A1, S 1 NF-
k B ]2 515 2 B 5 5 SR HE 7RI RE IR
IO A e e | AECAR O R A B R B R A T R B AR
PR rh A AR HEAEN] . BARBLEI R NF- « B i
bS5, 3 S R 7 22 0 0 L TR 1 e S, 7 A RURRJ
TNF- o (IL-1.1L-6 S5 5AE H ¥, I RAE K 7Bl B
AR FANM, 5 R IR T- 5 IRFEA1 0 RESTE H
TR PR, DTS FE A A L DR I 28 2854, 51 &

S B RAE IV GE AR LIS 1 NF-« B tBEES 5
2R AT A S IR R I e S 4, LA A e e 1
AL LB T SRR T M e AMIFR IR PR
NF- k B 55 VEGF ., KIS & S K KT .
bFGF . TNF- o \IL-1 o \IL-61L-8 %5 Ifil 45 JE it K 7
() ek 38 e 3k 1T 2 5 i i Y 34 5 S5 o f e R
ARHFFE A, FEAR IR LPS(0.01 w o/mDAEF Rl A %%
Hif2 i BPMCs 434k >k VECs, B LPS ¥ & i —2
B4, Xt PBMCs A8 434k 5 BRI IR FH o 285 HEWT , 1%
XURF SN 1) Jist PR AT i Sk AN [) vk B2 LPS (0.01 p g/ml)
TRIREE TG NF- « B [ 57 FEe AN TR, (HH:
FARPLEIA it — 2057

ZE LITIR, Sk EE LPS & 520 PBMCs 4L [l
R, SR 2% 0 R s R I R T
YRS SO RAE LS R — 3. ARWF5E & B, LPS Xf
PBMCs [1] A Bz 40 Jfd 53k (8 A FH 52— 1 7] AR it
PR AR RS AT R B R S E . R, 2 TR
1 LPS ¥ T 275 PBMCs BIRSAEZICR , iy PBMCsH%
FABTHLA RSB . 300 AR AR , 8
TEARAMIGHE B LPS FiAb BET-Z MG, vl /E R 32 v T 4nl
FRLRS L A5 3 ) — ok B o
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