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1.2 A%

1.2 SER O R 257715, 8 A HENE apoE-/)
12 H, K (22.5+2.6) g, BEML> b %) B 41 AN
AMD3100 ZH(6 J / 41), /i eI [ R (15%5% i+
0.25% I [#] it ) AR 77, 43 00 7 S8 4R B PBS A
AMD3100 (2.5 mg/kg) B R MR JEvE S — K, BRIRE:
H 0.1 ml. AMD3100 )32 294 8~9 h, IH|
A ERE A RO 253 A 0.5 mg/L. SCHR[91H 1M 24
WA 0.3 mg/LAN 1 mg/LI¥) AMD3100 - IFN-yR
S5 DR B N BROBE 9. FRATT A 38 Tk TS 5 AE S
0.5 mg/L FIFEX} apoE /24, &4/ B ik
K BN AR E A LA R 2y, LR 12 5.
1.22 B E . BEIR A KA/ RUAd
YEIG T5% R iR 30 min, T W EMES LI
B R, M S E R ok, aaEse
W 200 r/min 350 4 min B 224G 0 G LS
107 4™ /ml Bebp TR A4 1) 35 9740, Fl DMEM #%
I (5%~ 10% IR 4 i, 75 8 % 100 kU/ L,
%7 % 100 kU/L, VEGF 10 mg/ L) T 37C . 5%
CO, NP5 FR A IR 6, 48 h Jo K A< W Bk 40 i LA
1x107 /ml Hf T AR L0, 20 i 50 4 U B 5 5 460
FgehL, WAEE TSRS R A0 M AR A AR
KRB, A5 B0 I AR AT ML I, 0.25 %
JB R AL, A A MR TR, AR
Ji, ZBWEEEE 30 min, PBS ¥E3 K, 5%
1MLy 4°C £ 10 min, JE A 003 2350 0 =E B &
VEGFR-2. fu#i/MR CD133 T4 CWH Ik,
PBS ¥k 41 B 3 ¥k, N FITC 45 id §it 3 — P f
rhodamine Frid i —PT, BB 30 min, PBS ¥t 3
e, B, BYO6RMEL T,

1.2.3  BOESEE. MTT ok, 0.25%MlE1b %
Y14 9 A B2 AH 48 i 4R 9% 547 (EPC-CFUs) I i 4,
¥ 200 wl 1107 A~ /L BPC 34757 32l 1) 0 e £, 4% 1)
96 fLEF TR (n=5), HiFF 48 h, HESLIN 10 ul MTT
Sgl), T 37C. 5% CO, B FA 4k 85557 4 h,
7 FWEW, N T HIEA(150 wl/ fL) , T
P28 780 P%3% 10 min , B EEFRAC T K 490 nm
AEI A .

1.2.4 TR LI (Transwell iEE1E). AR 2 H Hil
Y5 SR 1L I 9] 2% EPC-CFUs 3%, # 1.5 ml
1x10% ™ /ml EPC BIFMM N Transwell 1%, 7 F
HHANA 2.6 ml 75 10 wg/L SDF-1a [R5 i1 775,
Big% 24 h e, ML R WORS R Bk g e b s S
LRI, 95%RE [ 10 min, FRARZEYE

5 min, 1%HFRWORS 7344 2 s, BEHLIESEE 3 4NI%
4 W BB AL BT (1005) VT B 21 F S IR (19 40 i,
5.

1.2.5 FEPMSEEG . JERG Y ARSNGB EPC It
0, K 2ml 1x10” 4> /L EPC & ¥ 4 Fl 21 /5 FL
(n=3), WFE 48h 5, MM ILERISE4H EPC 42
FhENE RSB F, 37C . 5% CO, £ -1
7% 30 min, PBS P RNGHELNM, BEHLILHE 3 N
BT LET (20x) TH B RES M, HUI4K.

1.2.6 EPC wlE ¥ Rhe i, #4 H/NEL 48 h
R U B (1 S 40 B LA 107 AN /il %8 5 45 Bl 7E 28 A I
e, ghasss—RME, WAL RMEE T ikEdsA
FeRS R L BT AR & 1K) EPC-CFUs, B LA—[4]
A, VYRS RATE . AR S BT FEA0 .
AUTHE 2 Wk, BUME. ) 0.25% i A A L/
BB 6 U5 9] 2% EPC-CFUs, W 040 i LL 10° ~
104 A /ml BT BB 1 7S F LR (n=3), THE—
J&l 1§ EPC-CFUs M40(9 /ML / 41), W AEVK HAT
KNFIAH % T

1.2.7 RT-PCR il #& 5 EPC ] CXCR4 mRNA
)15, TRIZOL M #2 U 41 i & RNA, ¥ Tk
RNase /K1, AN GICFETHIE Ao /A 0 I EEAE
1£ 1.8~2.0 Z[]. HUE RNA 2 g, H Promega /A
F) 0 SR A i cDNA, T B B S )
1.0 pl 247 PCR fE¥6. Bl CXCR4 519075100 I
W, 5 TGGGCAATGGGTTGGTAATC 3/, Kiif,
5' TGGACAATGGCAAGGTAG CG 3’, PCR #" 3
FEIKEE R 259 bp. PCR RN 4-Eh: 94CIRE
5min, 94°C78YE 1 min, 59°C &/ 1 min, 72°C &
fif 1 min, 3£ 30 NMEH, KRG 72 °C, EAH
10 min. WZRKH K B-actin, H5[¥FH%: bk
U7, 5 GGA CCT GAC AGA CTACCTC3', F
W, 5 CGT ACT CCT GCT TGC TGA T 3’, 43
FBCKE A 539 bp. PCR W 44E4: 94°C 5 min
TRARYE, 94°C 508 481k, 58°C 30s 3Bk, 72°C 30s
FEART, 34 DMEER, 72°C 10min 4kEEREM. [N 4
W5, HURT-PCR PEMIAE 1.2% 10 55 e B et e v e
K AR S pl, AL CBEGL . KSR
1 UVP BLEE i 5 53 BT 58 Ge AR 3 W 56 B il s
Iy, LAEALH R 5 P 2 OE ) RT-PCR §°
DNA v B W BEAR I8 2 75 5o LU R LU A
FEMIFER ) mRNA Ik % 5.

1.2.8 Western blot £ #ll EPC CXCR4 £ [ [1) %
k. RGN, NN = 275 )RR LR A T 4N L
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2, T 4°C B0 10 min, FEFRUTIE, BCA Wi
TR ATUER, 50 wg B AN 5 xSDS #EK
IIFESE M, 75 100°C Jn#k 10 min DA 8 1 A
PE. H 10% SDS- SR M Bt IR iA T HL UK (FRZ IR
80 mV, 43 &M 120 mV) i L F£ (60 mA 1 h) &
PDVF JIi, WHHL GO ME LR R, HfeEA
o> T AR B . 5% A=Y 4°C B AL,
TNNFGRE 2 2 S PLAR CXCR4(1 & 500)Fl/) i
% 70 B LAk B-actin(l 1 000), 4 C 0% & i,
TBST %Ei4% 45 min, 4 15 min #0961 9%, IIAFRE
(1) —PrOBRR L S AL P BAR I S HTFE 1gG 12 1000,
FHUP 1gG 11 2000), ZEFFH 1h, TBST ¥E3
U, BE 15 min B 1 UG AR 1B 8 5 A W
WAlE R T X e h. 45 R A Labwork % &4
ST RGO IR, H R S AL T AR AR A
LTS SRS S 4 3 R FE AL B-actin K JE(H
(I LLAEEEAT L, LAX HRALELAT R 100%-5 525621
HEAT LA R A

2 & R

2.1 BEHEEM EPC EE

00 A A8 988 ILAR AL 1R Al B B R 5 3~ 7
KNTE A e R, KRR 7 KGR K1)
PRSI, D B A 40 AR T PR K IR AL I, B
TG AR, A 9 B AMBE % 8 EPC
H S bRIC Y CD133. VEGFR-2(K 1a, b), Hth
(73.4+ 6.21)% (n=5)57% L R4 i A CD133Y
VEGFR-2UFHPE4H (A 1c).

(a) (b) (©)

Fig. 1 Identification of bone marrow EPC
by immunofluorescence
(a) CD133 positive cells (10x). (b) VEGFR-2 positive cells (10x).
(c) CD133/ VEGFR-2 double positive cells(yellow, 10x).

2.2 AMD3100 ¥} apoE-/\[i. B 88 EPC &% .
IEFEFORA B RY 52 M

MTT K B, X B ZH R AMD3100 2111 A
53 94 0.562+0.036. 0.427+0.051, —4H EL#K% E
HEBEMEZER0=9, P<0.05, % 1). Transwell if
TSI, 0T REZRT AMD3100 ZH113T 2 40 ik /

VLT 23 9]k 42.57+0.503. 19.74+0.525. 4 LL#K
HRENEZERGN=9, P<0.05, £ 1, E2). 025%
s i i A AR SR 1 0 1K) EPC, T 37 32 A 30 min )5,
PBS Ve A MG REM 4N,  SABE T T AU BE 41 A -
Xf AR AMD3100 21 1) &5 B 4 B AN 2/ #0553 31
K 36.08+6.30, 15.64+536. “H M ERABH
Ym=9, P<0.05, £ 1, K 3).

Table 1 The effect of AMD3100 on the proliferation,
migration and adhesion of EPC

(xs)
Proliferation Migration Adhesion
Group
A) (EPC count/field) (EPC count/field)
Control 0.562+0.036 42.57+ 0.503 36.08+6.30
AMD3100  0.427+0.051"  19.74+ 0.525" 15.64+5.36"
n=9, 'P<0.05.
I L)

(a) Control(10x). (b) AMD3100(10x). Black arrow indicate the pin hole
in the lemma of Transwell, white arrow indicate the migrated
spindle-shaped EPC. The number of migrated EPCs was reduced
remarkably in AMD3100 group compared with control(n=9, P < 0.05).
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Fig. 3 The effect of AMD3100 on the adhesion of EPC
(a) Control(10x). (b) AMD3100 group(10x) . The number of adhered
EPCs was reduced remarkably in AMD3100 group compared with
control(n=9, P < 0.05).

2.3 AMD3100 X /iR B 88 EPC B 52 b2 72 B BE
oA

WAREE N B FE T B AR AL R L (1) $ 8 EPC-
CFUs, AMD3100 £0 F1xt HE 20 1 4 i B2 7 50 () o>
W4 9.67+2.16 11 21.83+2.64(:=8.738, n=6, P<
0.001). K¢ 424298 LAk AL H i) EPC-CFUSs 4fl i i 4k
K, LA Ix10°~ 1x10* AN /ml (1% B #F HeR0 T8
FLAR AT B %R 4% EPC-CFUs, 85 9% 3 K,
AMD3100 ZH F15%f 21 (1) Ik 9% EPC-CFUs #4 H (1)
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AN 1.67+0.71. 4.11+1.05(:=5.777, n=6, P <
0.001). AMD3100 2H £ % 547 1 5 H b, 1 H.
SETE R/ IR I D F-Xf R AL 4b).  EAK G TR (]
R ILFFIRTE BB 36 B AN KK, AMD3100 41
BT IR AR TR BT ELAR N AT AR

Fig. 4 The size of second colony forming unit of
EPC renew seeded and cultured 3 days
(a) Control (20x). (b) AMD3100(20x). The nunber of sub-EPC-CFUs
was remarkably reduced in AMD3100 group compared with control
(1.67+0.71 vs 4.11+1.05, n=6, P < 0.001).

24 AMD3100 ¥ & #8JF EPC CXCR4 mRNA #A
ERRFRIERF M

RT-PCR F1 Western blot & Jll T X H& 2H Fn
AMD3100 41/ LB 5675 EPC ) CXCR4 mRNA fll
E AR EIEKF. AMD3100 241 A6 41 /)N L EPC
] CXCR4 mRNA 3 ik 1 °F & &A1 73 7l 4 0.63+
0.01 1 0.94+0.02 (n=3, P<0.01, ¥ 5a); AMD3100
YLRTG 4] EPC ) CXCR4 B AR I 22 R A
0.65+0.02 F1 0.98+0.02. EI AMD3100 41 EPC [¥]
CXCR4 mRNA M4z (1 Jii % 1A ¥ i 25 1% T4 4]
(n=3, P<0.01, K 5b).

(@) bp M 1 2

CXCR4 E 0.2

B—actin )i 2
(b)

B-actin 2

1 2
0
1 2

Fig. 5 The effect of AMD3100 on the expression
of CXCR4 mRNA and protein
M: Mark; I: AMD3100; 2: Control. (a) CXCR4 mRNA expression was
reduced remarkably in AMD group compared with control (0.63+0.015
vs 0.94 +0.02, n =3, "P < 0.01). (b) CXCR4 protein was reduced
remarkably in AMD group compared with control (0.65+ 0.025 vs 0.98+
0.02, n=3,"P <0.01).

3 it it

AS &l i1 30 JkCRE P Rz 20 1 5345 R0 D e 2k 1
EE ISR T S N R, LR R 45405 A 4 B
TEORL. AN B JE IR A R R YT B ik R
FEREAL BESTE B 6 B4 A RV 52 0 A I Al 1)
PRI 2 0 6 DR 2 2 A 1 1 P 1 184 2 5 e 453497 Hh
T, MBS N DRE, (HAEBAME TR
M I REIEE AR, SO R, B A
S 530 (1) G 40 it D] i 5 P R AR DR (e
i EPC Z)) 03 Jf 5248 302 550 A7 73 A0 A 12 3 B2 4
M, RSB N R AE . T R 2 i e ik
6 EPC 3 b M EPC A= 23 M hn aof IL47 7
W R AL, HEim BT AS /ERM. Griese ZU2F] H
T SRR RN R IA Lac Z 4105 36 A K 1 BB U8 EPC
e G B R BR BRSNS KR A Sk A AL, R
L EPC i 5 #1 28 30 kRN R AL 11 N 52 15 A2 HLT AR
P RERD . SIS, o A A 40 AR A
I PR A Ak IR T -1 B BT ER BB A IS 1 S s
KA Bz, A k4% EPC FEIRMETE N EALPERT . SR
MM, 76 AS JE R R i 22 e 6 DA 35 s IH . If
JEFEH S mi R B FAE R TR
fif EPC (AR A e 224, #0i 7 EPC (W
PAESE Ry, B ek EPC AN B RE3) 51 T
fEIA EPC KB A BIiE AS 1— i,

CXCR4 J&—/NEAT 7 UK N 45 K6 1) 1 AR 55
1) G EAMEECZ R, fEA40. CD34, IEIMT4i
Jf(CD34+/CD38- ik, CD34*/DR-)# [fi f HiF £ ki
M2 E A T2 Fik. CXCR4 5 R AR AR KL 5
A0 By A7 A2 K17 -1 (stromal cells derived factor 1,
SDF-1)JE 1A 52 AR FC A 7238 T 41 B T # i
SR A B A B R S AH A0 M1 B AR ok
HEAEH. O SCRUESE ), CXCR4 11 ML~
VLM PR A. Sz i, IR e 4 B 54 e |
WA 2Rk, H. SDF-1 75 ik e A B He o ik v,
$&7~ SDF-1/CXCR4 5 ) ik s R0 I e 22 R 1
HEYIMK . SDF-1 5 CXCR4 M EHAEH RE51#
L4550 : CXCR4A 1EN G 8 A e Y =2
B Z NI, ReleS BEIRMELET -3 W (PLK) I
T s e P e A, X IR o e ok A
AT R JULTE 4 6 S -1 (PDK-1-dependent) 5] A
NS, A4 PKB/AKL MUK PKC [A] T
it U,

CXCR4 [1] % BH Wt 571 B3 2 2K 1k & )
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AMD3100, i idFHAS SDF-IN %ii PVSLSYRCPC #5
A5 CXCR4 BRTE X MRS R 254, SIS 7] 240 i Py
SDF-1 5| ¥ 4 i A 4545 5 Ak s, A ml i
MM T 4R SDF-1 5 CXCR4 (A LA, 5K
IR WO S IAMD3100 R HIV B 5. il 4
JUAERS AR 2 Gt O R FNBE My S AERESE, IF
EE T B A R EZ/ER . AMD3100 G
WEh AT, AT SN 515 5 58 f CXCR4
P AY TR AR A I A I IR 32 b I AR R R
Broxmeyer %5 PIE 52/ {1 32 EPC % 7E T LA
AMD3100 4B 1 h J5 ETHT 40 £, f@ R s —
WNE B R 5 240 mg AMD3100, 9 h i 1 ¥R
CD34+ 4l 3 hn 7 16 £, HIESE4 80 pg/(kged)
AMD3100 VES 3 K, KILERAIEFE CD34*48 i 1)
FEAb KT B E YEAR Y. FRATT P apoE -/ il
AMD3100(2.5 mg/(kg+2d)) &= o0t #4512 F,
K IL AMD A1EH CD133* VEGFR-241 i % 545 F
SRR PBS [N AL B 3 7 R CR R ). X
AT BEAE HH T8 T AU R G SN R A A7 AE RS B
BEMOA B RS S B #E EPC kb ; 56 EPC
REFG TR RIS 5 N B AE S mFEd.
AT, EAR KIS T T4 Bush A /1) AMD3100, 1H
AN PRI EPC ZKP TG W 1t T iy
BARMEHEE 8 EPC 3151, T e4h)E i EPC
KR AS BT A — e IR X, (H 2
i EPC A W)22 D e i SGE T S ARSEE R I
HELEZ T/ AMD3100 482 5,  AMD3100 20 /)N
BUEBEJR EPC (345, T/, FHHHARE ) R vi b
BCRE DK TR 4], XAl g AMD3100 5
SDE-1 354454 CXCR4 1M1 T SDF-1/CXCR4
B A A AE A DG, EPC Al & A g3 Wk
SDF-1 2, Jf %X i& 3 % f& CXCR4, SDF-1 5
CXCR4 [AH B A/E {2 #E EPC 895, 04k, H I
TR AR s SDF-1 38 ik i o 5 6 c-kit T
4 5 41 B4 h 5 5 1R G B I 14 A6 21 EPC i,
FARYT EPC IR B = % SR -, AMD3100
/N EBEYR EPC Be 0 N et o] B8 5 6140 iy
eI NI, SR BE T A0 M g g I s
EPC LW IhfeAT 5%, Yin 252050 85/ Bl T R Ui
] EPC Jf &AM 1% FE 17 AMD3100 4L 3, % B
AMD3100 #ll] T EPC 3458 . TR LY~ IhRE.
AMD?3100 |8 7 BT SDF-1 5 CXCR4 ft14H B 1k H
1M R A 0] BEPC A4 2% ThRE I 4 i/ FH A 2 75 38 )
EPC CXCR4 [FFRIEA 5 MWe? FRATTUESE AMD3100

A CXCR4 K& M/EH. Kitk, AMD3100 A]
AEiERL N iR EPC |- CXCR4 £ik, W55 H NG5
A2, I EPC ) 2E ThRg .

RS A v g e HEL [ BE A R 1K) apoE/)N Bl A 7Y
LRI, AMD3100 41/ B #fiR EPC (355 . &6
B TR AR ) 2, HRREESS T
41 i ) 51 7] AMD3100 K fig {2 & Tt = 1 28 EPC/K
V. AMD3100 i i3t BH 7 SDF-1/CXCR4 % J2 T i/
CXCR4 A T EPC [AEW S ThEs, XMR
[MESE T SDF-1/CXCR4 % EPC A42: Th g i 1
EH, $&7R7E AS PE¥% W SDF-1 1] 3% EPC
IR N A SAE IR, o3 EE R
fii EPC 3)) 53 A2 fit T S0 FEAh
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The Effect of AMD3100 on The Proliferation, Migration and Adhesion
of apoE~ Mice Bone Marrow Endothelial Progenitor Cells

WANG Zuo"¥”, ZHOU Xiao-Feng”, WANG Ren", TONG Zhong-Yi?, JIANG Zhi-Sheng", WANG Gui-Xue”
(" Insititue of Cardiovascular Disease, Key Laboratory for Arteriosclerology of Hunan Province, University of South China, Hengyang 421001, China;
2Basic Medical Department of Changde Vocational College, Changde 415000, China;

YBioengineering College of Chongging University, Chongging 400044, China )

Abstract To study the effect of AMD3100 on the mobilization, proliferation, migration and adhesion of
endothelial progenitor cells (EPC), EPC was isolated from apoE~~ mice bone marrow, 12 male apoE™" mice, with 8
weeks old,were randomly divided into two groups, AMD3100 group (2.5mg / (kg*2d)) and control group (PBS,
0.1 ml/2d). After feeding western (high fat and cholesterol) for 12 weeks, the bone marrow cells were isolated and
cultured by way of differential-speed-adherence and Micropore-Method. CD133* VEGFR-2* bone marrow cell was
identified as endothelial progenitor cells by immunofluorescence. The proliferation, migration and adhesion of
endothelial progenitor cells were detected by MTT chromometry, transwell and adhesion test, respectively. By
counting the typical endothelial progenitor cells-colony forming units (EPC-CFUs) and observing the size and cell
density of second EPC-CFUs, the clonality of endothelial progenitor cells was determined. The expression of
CXCR4 mRNA and protein were measured by RT-PCR and Western blot. As a result, the proliferation, migration,
adhesion and clonality of endothelial progenitor cells derived from AMD3100 group were attenuated in
comparison to the control group; the expression of CXCR4 mRNA and protein of AMD3100 group were also
lower to control group. It can be concluded that, lasting administration of AMD3100 inhibits the proliferation,
migration, adhesion and clonality of bone marrow endothelial progenitor cells and down-regulate the expression of

CXCR4 on endothelial progenitor cells.

Key words AMD3100, endothelial progenitor cells, micropore-method, colony forming units, proliferation,

migration, adhesion
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