B EZFK>IH® 2012, (1):33~36
Journal of Kunming Medical University

CN 53 -1049/R

S A R AL 1) 14 B AR B T P B A 3 4L RO SRR 5%

Y, b BV, BAER?Y, & Y
1) =84 F ARER, LHEFREOHBEERLEING, a4t MM P e, =8 8
650021; 2) #BEBEAREREI=F, =& #EF  666200)

[(WE] B WIHASNM G . B3R ASNR M AN, R 10075 T34k hy P B AE 40 B o 2 o 4
WA k. Jiik B R B B R AR IO AR M AR, A AR DR 10 P9 B R SR g LR A 8
I\ SEFE T 9 B AL AN B sl M A P B 4 s 430 A X At A R B RT-PCR a2 %o P Bz AHLAM A K P9 B2
AR AR PRI TS . S5 AR MR M Z AN 3R 7 d SRR IR G P9 B R,
SRR B T B R A TE R AN e A i A P R L A AR R BT €D34 . CD133 K VEGFR. 4k
SREESR 4 RS AR A MR A e A R RUEE . RT-PCR R AL N B AL S 36 B vWF L eNOS ik, &
W ARG ASNE LRI, TR )55 434k R P R AL K B PN R 2 L

[REIR] RN AN AR

[PESHES] R654.4[XERFRIRAE] A [XEHS] 1003 -4706 (2012) 01 -0033 - 04

Isolation and Culture of Human Peripheral Blood Mononuclear
Cells for Differentiating into Endothelial Progenitor Cells and
Endothelial Cells

LI Shan — shan”, YANG Yong", LI Cong-hua?, GAO Jian?
(1) Dept. of Vscular Surgery, The 2nd People’s Hospital of Yunnan Province, The Fourth Affiliated Hospital
of Kunming Medical University, Kunming Yunnan 650021; 2) Dept. of General Surgery, The People’s
Hospital of Menghai, Menghai Yunnan 666200, China)

[Abstract] Objective To investigate the methods of isolation and culture of human peripheral blood
mononuclear cells (PBMC) for differentiating into endothelial progenitor cells ( EPCs) and endothelial cell
( ECs). Method Peripheral blood mononuclear cells were isolated by density—gradient centrifugation and
incubated in endothelial medium in the presence of vascular endothelial growth factor. Peripheral blood mononuclear
cells were differentiated into endothelial progenitor cells and endothelial cell. Flow cytometry and PT-PCR were used
to identify the endothelial progenitor cells and endothelial cell. Results After 7 days, most of the cultured cells
displayed a fibroblast-like morphology adhering to the culture plate. They expressed CD34, CD133 and VEGFR.
After 4 weeks, most of the cultured cells expressed vWF and eNOS. Conclusion The endothelial progenitor cells
and endothelial cell were successfully cultured from peripheral blood mononuclear cells
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1.1 RERISMNE MBI R FR A

MR A ZEVERKAE 2 K, 51 %/, 4L AR
MO EEE RN T (G-CSF), R FHES, 1K M,
% 4 d 5 A0 B 53 B ASOR A VR A A1 JR] i B A% 2
MO T AR T AR A, SR E R, Ol
SRR BOZ AR ) S IR AZ A 5 mL.

1.2 FEKHF

EGM-2-MV £4fi 3557 (4 H Lonza 22 F) 5
EGM-2-MV SingQuate (#J [ Lonza 23#]) ; HKE 40
M4y 85 (W H Solarbio A H]) 3 AZF4E &5
(W H R&D A H]) 5 BEEAM (WH Gibeo 2A+]) ,
/NPT CD34 B pESLIAR . /NRPTA CD133 Hiog
BEHLIR . /NPT A VEGFR B i 4tk (I A
Beckman Coulter 2¥ ) ; vWF/eNOS 5|4y (b4
T E ) 3 Trizol 40 il 24 f# W (Invitrogen 2%
Al TaqDNA AN (WA Invitrogen NGO
MMLV ¥ %5 541857 & (Invitrogen 23] ).

1.3 SpEMBNMZEEMSE. EEFESHLHA

A B2 1B 4 e % A A I 5 ) R AL Rf

TCHA 254 T B 4 o1 ] i 5 A2 440 R A W8T
fiEFRAS 5 mL, SR Ficoll %5 LA B0 4 25 A\ 5h
JE MR, BRI R R TS
EGM-2-MV SingQuate ( ¥ % {1 & 5% FBS.
HYDROCORTISONE .hFGF-B .VEGF, R3 -IGF -
1. ASCORBIC ACID. hEGF, GA-1000) f¥
EGM-2-MV ¥ 3 5rh, BB E R (2~3)
x 10° A4~ /mL, FERHAEF S Se A AN 214k %
HEAMRESFRPE . GH FREMZDMEE T
WELAMIA AERIEAS, B8 3 ~ 4 d 0— IR
1.4 WEEMR R ME R KRN EE

T A A S AR 7 d S PN R AE At A3 Ak
LB CD34-PE. CDI133-FITC, VEGFR-FITC, ¥t
IFE, EALEI, WO OEIE K 488 nm, FRid
PE. FITC %GR WAz K4 5128 576 nm, 520
nm. DN IAEATHTAARAE R298 a 3R a8 APEXTRE. A
FH CELLQuest Hij BB AF 31T 2 8000 4 B S E A 4y
BT, IE R FEA P i ek K.

M ARZLIE 57 4 IS, 9Ot i PCR ROV 4
FAE T A I AE PN R A vWF L eNOS LRI
FRKF. BIYE I : N2 GAPDH IE X (GCAT-
GGCCTT CCGTGTCCCC 20, JZ X : GGCTGGTGG-

TCC AGGGGTCT 20) . eNOS (iF X : TTTGCAGC -
TGCCCTGATGGAGATGT 25, ¥ : AGCAAAGG-
CGCAGAAGTGGGG 21) . vWF (IEX: CCCTGCA-
CCTGACTGCAGCC 20, 7 X : CCGGGACCACGT-
TCCATGGC 20) . @il RNA BY4HC, #5545
cDNA K¢ g i PCR W AR R P17 1048 PN Bz 4
L vWF . eNOS JEFFRIERKM, PCR 45 )5 R A%
fiff W2 00 2 = e S
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2.1 AREEFENER

A1 53 B AT B BRI FR 1 d B0
B, FEO/NAH B (LE 1) 5 B
4 d JE G EESE 4, FE I RIE A, 55
BT AT WLAR VR IE I, Vs O R BE A0, A R
R AR RIE A (WK 2); KR 7d )5
RN B RIE N R, 38 87 A8 K IFAH
HERIE UM A RS (UL 3) 5 BEFREE 4 8
Ja A 2RO AR N R TR A (WK 4).
2.2 HMEEMEMEMNERE

ZAkINE R F G 7 d ik CD34, CD133,
VEGFR 408150515 (68.9 +2.34) %. (81.7 +
1.50) %. (97.1+2.01) %, WK 5.
2.3 HBMEMNEHMAESFFHEERE eNOS., VWF

RRIEER

221537 4 JR 5 0 RE 2 e R AL )5 RT-PCR
R T TR A P R A L R PR R ] NOS |
vWE B8 DL P 1 2 1] . 5 A th £k [ B a9k
B (WK 6~8). NOS il vWF # Ct {8 73 5 N
20.6979 +2.64. 26.9673 +3.32, AHXF LR F K
NOS/GAPDH:2.89 x 10° ,vWF/GAPDH:3.75 x 10°.

3 itig

1A R GERIIE L E BRI A A (Vasculo—
genesis) ML M (Angiogenesis) PR 5 2.
M58 A& A 248 N R tH AL (endothelial progenitor
cells, EPCs) =% ML 40 Mo AE I A B i 4, B
TE LTIV B BB R AT r IR 2 4 AL % A1 R A 4
Je oA S R PN B AR O 2 R A B A, X
— b PR FEAAAE TG, TR R e e
A A LR E L B AR DL 2 T X
TEAS AR L T LS AT, 2 TSR
BRI . P A S AEAE IS O JUL 32 40 10 A
AR T X—d R BOAE  AER
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Fig. 1 PBMCs clutured for 1 day, small and round Fig. 3 PBMCs cultured for 7 days, most cells
cells were found ( x 200) differentiated to fusiform endothelial

progenitor cells ( x 200)

2 BFAJAEERMERANE, TRBIUFHMEE,
AR ER, JE b e E A A K AR T 4 AR

(x200) -
Fig. 2 PBMCs cultured for 4 days, the suspensive cells 4 B34 R ABIEMAHR SRR (x200)
were removed and the adherent cells clone Fig. 4 PBMCs cultured for 4 weeks, cobble-stone

formed, some fusiform cells appeared sur-

rounding the cell clone ( x 200) liked endothelial cells formed ( x 200)

[A] FlLa Log!Fs5 Lin

[#]) FLZ Log'F5 Lin
5 -
® - g
=
& 5 - CDI33CELL -
H
= L] IR} L] T F A —
10* w a0t o
[ = = L L N R L
it ' it i
CO133-PE
[l Pk b
[Ungstad] FL3 LagiSs Leg
5 104
foz-g)
H
o
8 3
p 9 A
10004
10¢ ]
o i T EREERR L | T T T T e
FLT4PE a0t o' 10 10

5 ZREIMNESEF7dEMNIINEMENZMEMETIEN EEMMSRERTHIE CD34, CD133. KDR B4R 43 3l A
69.9%. 82.9%. 98.8%

Fig .5 PBMCs cultured for 7 days, the endothelial progenitor cells surface specific antigens CD34+, CD133+ and
KDR+ cells accounted for 69.9%, 82.9% and 98.8%, respectively
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B 6 NOS F vWF 3 18 gh £k
Fig. 6 The amplification curves of NOS and vWF
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B 7 NOS #1 vWF KAk
Fig. 7 The dissolved curves of NOS and vWF

MARK GAPDH NOGS vHF

E 8 NOS F1 vWF HyFE ik E
Fig. 8 The electrophotogram of NOS and vWF

BHEKMME—NLR. {2 A Asahar SEUFB AR 5 1R
AR I AT N AR AR, IR AT RESMbE o I A
R B 22 119 T 4R UE BH i A8 A= b T R A A N
A, BB A DA B S 1% 0 i i P R 4L 200 T X Az
P P TIEE 5.

EPCsHE: ML N B2 AN A R 4R B, e PRk
LR RN, T E RS Sh B AR, i —
AR A A T2 5 30 0 B8 & B 4 HE N Bz 41
JtL. A I PN R LA B BORE (i, A i A R A R
I B A A0 3 7 AN DR YT o LA T R A
RS9 HEpkF CD34. CD133 fll VEGFR2 45 {E

S B AR S AR e R T AR R, ARSI % T
T AMAC A P . B . SR, = R
Poss, BEEEXTHESE 7 d B94iifedktT CD34*, CD133*
1 VEGFR* 3 bRk P I A 0 A5 B P B2 L2
LS

I & N B2 40 2 (vascular endothelial cells,
VEC) JEATTE ML PNREVE R g e, A4 M A8 P ik
e KR EN, HFRE YIS 5 A4
IR RS B 49 i A5 A BN BTG Sh G 40, BFoR R
BN R A A 22175 4040 J5 . CD133 3Rk % i
55, M HABAR G A PEYE, JF 4G s AR
BB AU SR TR 1 43 FFR i 4 CD31, CD144,
—EMRAE (eNOS) AL A MR I A% K T vo
Willebrand I+ (WWF) %58 AS28538 5F RT-PCR
SEBGHE AN KGR 4 8 00 40 LA T LA N B2 AN R
A eNOS, vWF [E [ SEPRRG I A SE B2 o i P 2
FELZH 5 PN B 240 R ) 4

AR, TR B stk i 4 s A9 &0 K H 3%
W, BARIRIT TR Z, AF SRS AR
TR, T 50ack, NEZAHANMER KR BUNIG T R
SR I 5 o R A S, (EATE 1 £ n) R
BREARDE,  HoAnT 20 ) 22 ) 4 AL v e A S 3
2 n R R i & A anel o B8 B A EPC,
P& EPC PR IR MR T AICK s A Fh RS AR
WA REIR BB M7 R An el il 72 B8 — 97 3%
TEMPRAESE. s JE It P9 Rz A 41 B2 anfar 434k
R BN A P B AR, R PN R A L SR ]
PR A L M e D sk 448 A 5 () A AR Y 2 1B R
I A BT A B B2 S I RIAR T I A BRI, AR SE 56
TNy T A1 L5 A A% 40 B 1 PN R AE 440 B % kA
I A5 P B 200 B ) )5 Y, IR RE A I R A
JE I 2 B AL ARG I 7 12 T RS ot o A
Z B ERS AR .
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