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Abstract

Objective: Our study aims to assess the difference of endothelial progenitor cells (EPC) between
normal controls and liver cancer patients, and to explore the sources, distribution, tube formation
ability and biomarker of EPC. Methods: The mononuclear cells were separated by density gradient
centrifugation bind with immune magnetic beads. They could develop into the endothelial cells
with conditions medium stimulate regeneration. Flow cytometer technology detected the surface
antigen changes of all process. Results: The mononuclear cells could induce to develop into the EPC.
There is no difference between the liver cancer patients and normal controls in bone marrow and
peripheral blood. But the endothelial progenitor cells from the spleen are obviously increased in
the liver cancer patients. Conclusion: The mononuclear cells, which derived from bone marrow
and distributed in all organization, could develop into EPC and the endothelial cells. The biological
characters of progenitor cells reduced gradually during this process. The microenvironment of
spleen in liver cancer patients are the favorable to the differentiation of mononuclear cells.
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1. 3]

ARG M B, A B A 2 2 (endothelial progenitor cells, EPCs)E K & & B2 Y5 Sk T IR JIG I i £ B
TS BN 2 REE T4 . TERRE AT, WRIG R E S AR B R 2RE . iR S5 B 7,
HZ A5 546 S G R BGIENAEER, 7240 H A 23R 58 RITRA B3 A 395 L Ak )5 8 VA B2 5 I i A .
P B AL A0 B 1) R B e A T I Angiogenesis [ 1] 27 AR 75 302 BGERINMAR L T A i i — T2 50 1971 4F
5 [ s R 22 5 2% e Judah Folkman 2824 e 1 s A OC A B8 [2] [3], 4HAA Vasculogenesis
B P B AL A ARAN 2 5 MRk & R BEK, (B S R B, EPCs TETRbCo WM 25 1M 5 B A4 PR
Lo ieg . R0 AR R ¥ BRI [4]. WEHAMRIIARE. 22K, MUfE Sl kg —,
FAT ANVR EPCs AT /0 B LUXT, W10 WA R ZURIR ) EPCs A F RV Z 7
2. MRHnREE
2.1. ¥8l

20 A0 E (B A 15 43 FF iR K 5 I IEH B ARSI ), 10 - EBEts AR (BUE 3 AT s e 7
IEHERF), 50 MAEARAS (L 0 e R & 4 iy A R 2L 3E), 6 Ol I & 12 4 ey (I I fE e A2
A= 535 5 7= BT A L) - M-199 BE 383, g A KN F 2 A9, Ab-CD34(/N R i), [F Y 1gG (Abnova),
SP G dHAkikF), DAB ARG (HMEH: BBk BERE(NEB), & a2 s 37CH
(Forma Scientific); Coulter it 2\4H 4% (Beckman); B XA &K : B L 20 mL B 4hJE ifiL, 5% = Hikt.
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FEJE 2 h WHEAT B . IaE 1S IS BT CPDA Hibk iR M58 AR AF o B85 I R4 J 78 TG 1 2
TEL(4°C 800 r/min x 10 min), #EF T 2%LSGS(K MLiE #M 78 47) 1) M199 577 5L, & T 37°C 5% CO,
JEFE TG R 4~12 he NBRJE DR HCE#E, R T RBURGHN 10 mL S8 . REF 2 h W4
B ARGV A8 8 KT I R R B AR BE R A IR B A F .

MG R 20 FRBUM G, SEZIBUHT LR 412X, BB )5 LA Percoll #7(1.082 g/L)H &, 4°C &L
(2 000 r/min x 20 min). 50 5 B =55 2400, F M-199 s % .

22. I3k
2.2.1. MpaSEIEF

T 5T, N B B FE B0 SR AT AL A S SR F S G ER 3k CD133+4H g (B AR # 1E A3 NEB 2k
SR E B ), SRS A 40 I R T L A A K T 2 A M-199 35 97 3, L1 x 10%em®
FeRh T T25 8538 (B9 T4 A 5 pg/em? Fibronectin T 37°C ALk 3 hydr, #& 48 /NN b H 2 B 58 e i
TERIIR, 1N PORANME, TFECFINEEEAN A . B 3 HiF AR VA2, X 70%~80%HT /44X, LA(1~5) x
10%/cm? B s
2.2.2. HRRERE

B H AN RO A5 280 181 B2 B MR A, 10 RIR SRR X B KINA RALA R AL B O, %
YIS 1 x 107/, PBS H . S0 MR EL 200 b, 2> A0S EARICH) CD34. CD133. CD31.
VEGFR2 1 CD14 $.4717% 20 uL, 4CHEEEILNFHE 3 /N, PBS Wik 2 aille, waNEN 3 EIMHE.

2.2.3. {AREIETE. SLEENE

Y EERAR EPC a5 Hid soRIEE B )5, H PO X EPC s Z 4 A K & 80% T ihfeft, H 241
Fo AHMITTEL, LN (] - S E i 2k .

FABEILSA, 2 TAERSG 24 h, 480, 72 h M ELNM A FE Il 208 MTT {36 0 M 5 7%
IO MTT 9, 4k4ER59% 4 h, 35 B3, BN DMSO, ¥R¥% 10 min {45 578 0V iR, 156535 BEII 24X
=490 nm 4L OD B . PA¥¥L + #r#EZE(Mean + SD)FRoR.

EPC fa g, LB OIS, THEWILE = (B T4 A0 i 40 i 2% 45 37 5 s I 4 2
£0) x 100%, fHHTE A - WALk, DL R4 S LA RS B g AR A

2.2.4. ERREESIME
0°C4AH T, Matrigel £3.4% 96 FLIR, 37°C#ERE, 30 min J5#ER 5 x 10%ml X EUE K WIHI4af, 1L
100 wl, #5000 M40, F 37°C. 5%CO, 4ixi & 48 h.

3. /R
31.EPCHE. ¥%E

SR TR BRI B B P2 25 00 B3 70 S ARAF 0 EPC SLZIFEA, 2605 & 6~12 h T4 G EE, 4R/ttt A &
F, BHRESE, WY, 24 h el a A, BURMGEEA A R ST, % R REE . 48 h
HEAIIS A0 IR, N BRIRAE 2~3 h JRZBHIEE, EX M. KREMIBEURIT, A E
Fe, BUR AR K, T A Iy B EPC T 2 B (LIE] 1), ATIEWR AL 7~8 4K, 1t
Ja, AMIEEE ) TR BRI BETRIERTE, RAZCRENBCIR, ARETERRE . ARGk S LA
Hi IR,
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Figure 1. The morphology of EPC x100
[ 1. EPC 5B TR 4R 5% 100

e NBERPRE. JFFIL. BRJDE. AMEIMLFTHRE I EPC $iE 2 by 15:10:10:1, X 5RE-L#dm4h
BAMAS]. BB, M. ANEIMZ N 5:4:1, N SHE S S HE EPC KBUHME,
BATAR ML 2 s — 1 e 2 I R sh A IR .

EPCs AEWRAVBALFEAIIE N, FAHE MR TbR S8R S RIS, Thaehr B &, (A
SYAIZE S, SRR EY) CD133, CD31, VEGFR2 £%5 10 ik %V & 1.

EPCs 14 5H % R AL FL Rl B D (1) EPC, 2508 IMARHRIA S, BYE G B8 Y B AR Ah 577 405 72 h
A —AR, 2B 4~6 AUAKYGHIEIA, 55 0~10 RSB T FE, dHM R AR O, AR AR LG .

3.2. EMER

7 Matrigel #1 EPC ¥JIGTE MK FIEE5H, i@ fe 2R, G W BUE RS A R EEs . (51 E
DB TSR, A WA T Matrigel RS FRAIRUB AT AR ALK . B RARTE . BERECIREUNR, T
R EIREERI (L 2) X FRIESE T EPC BB 4L BN T REME P S5 20 M (5
4. i

H A 70NN, BN IS T i 32 A PR 20, B I Jk A= (vasculogenesis) AT IfIL & A= B
(angiogenesis). % 4tikN vasculogenesis AT CA B BGARIIKE RS, T4 TE bk, &%
. Bib. @SRRI, £ 0TS B[6]. 1M angiogenesis PAZEAT7 SORIET 2 A B
RIS RS, — BRI TR R IR 8 R AR — P A AR B, B R,
AL AR &N B, WAMAIEE, AE T S WD R O, TR A5 B AR B AR 7]

FRAANKZ A M R A A1 T 43 B LT 30 4RI, R4 B 3RAS EPC W] 43 4 LA AN 1 e % . Asahara [8] [9]
1997 48 Sl G BEREER 7 15 N BRI A1 JE) I BN A% 40 i Hh R 27 2 8 H ML 9 K2 AR e ) CD34(+)EPC. %4
TR - SETE R F-(G-CSF)HIB4 T, CD34(+)EPC BEEN /b, SIUE P BAFAE[10]. A K620 ) 5
R, AT 2R RIAN I, 4 BRI ROE R R I . FRAT15rES ) CD34(+)EPC 4Hfi, P&
SEFAIM, VEGFR-2(+)&I& LI, MAMEFKIL SDF-1. CXCR4A. F5HNER . BTN KA
ARG, Il 55 W el B W e IR AR TR AEHSEIR . Harraz [11]55008 CD14(+)
W4 EPC R Rt R Mbr S —, AHFRAT LI AEAN [F) A 20 M 18] R 30 H R AR B R e AR AL, X AT
55 EPC IX — 57 T 1 55 5 ) A LA [ 4 B A K

PR AL AR 4 G386 5 201 T e A () 9 0 2 2SS Uy, B Py R AE 4 R G PN R AE A [ 12], e,
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Figure 2. The tube formation ability test in Matrigel x100
2. Matrigel BZ & kit 36 x100

B 2 7 AT, $E 5 8 0 LR A 4 L, FURR R R AL CD34+ VEGFR2+ CD133+, Ja & Ak = 3,
R T Re AR BE A, brEY N CD34+ VEGFR2+CD133-.

te4h, Yoder Z5[131HF AR B, AT BA 2 g RE, i Se s AN R 4 i o] 25 B N
% - BRI R, BT AS Bl N A B 55 [F) T EPC.

JERL 2 E R R AN AR B, A4 BUCHHAE S, HOG I ThBRIZ TR Ak o AR — AN B e e E
AR IS HAZ (14450 2 4R (T 70 R LA 26 SRS (0 My G 34 75 50, AR B 7E A i it o R 151
Hrpe s mERER . B, 38R RN CE BT (08 17 A ISR P, R R AR B
FAAN AN B ) 3 A SR B R AR B R 2040 T ) B B - R PR R T T S A R 4B R T ], XA T RE
R NEEM “Switch” .

1971 4 Judah Folkman 4% [ 1514 H g S S0 )6 o7 B 5, JFO 1 Mg 88 )R T B4 oo, @ ar
TIIRE ST IR SRNS . AHAE A GX1. DKKI %52 MO MR M ¥ Ar EME B R . BATHE S
55 598 12 B AR GXA [ 9% - Bevacizumab (Avastin) & 1M FDA SEHE(E FH 1 PR (14 i g ifi 5 58 170 254
A2 — B R, R Bevacizumab FANREIRAFEEIR BT R B AR BN RERE KRBT, FETE
RHE, I HARP B S TR R (T 245 17 f . IX tf# Bevacizumab (Avastin) iy H i E—— Nk
FDA HEAE S FH 115 PR (1) g L7 [ L6158 M) 2459 o PRIk, BRATT AR B A0 I 100789 T B 12, ‘244 angiogenesis
AN T2 g LA ) S i — 77 2. Vasculogenesis 8 56 35 g LA T bl il ) 2 B i 7, EPC AEA
vasculogenesis [ HFCERT, X BN % (B T A BB R . FRAT19> B 3R1S EPC — 5 I 5 75 MR AH
KM PG B RIS Sl A A R AR E X — B, HEROCE.

HE&mBE
A SEIGFERZ B PE A B A BRI 70 R BRI H S (I H 4s 5. 2011K13-03-11).
&Lk
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