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[(HWZE] HIY  sh&E SpEgmt: 2 d (acute ischemic stroke, AIS) 3 41 & 16 ¥ i1 4 Bz #H 40 Ml ( endothelial pro-
genitor cells, EPCs) (40, T HATRERIsh B bLEI . J5ik AofR)E 12 h ABERY 71 i) ATS 35, 2R At =X 4 g4 s 41
JilIf. EPCs %4, L CD133/KDR 154 EPCs R ARIC . BHESFNFRE 56 1.7.14.21 Ko [R]E SR 6 Ho 15 R B 2k
FE I3 T 40 M A7 A2 Bl -1 (serum stromal cell-derived factor-1,SDF-1) (3 B, % HRZH £ 4 42 40 [R] A HE S5 A ek R 5 .
ghH ATS IR EPCs AKX BRZH[ (0.022 £0.013) ws (0.051 £0.020) ,P <0.01], it/ H I =g A% 55 B i
TR M2 B RS EPCs K2 HAPEHE(P <0.01) o Y A B2 I8 8 2 EPCs JEZRKE sz TN R & . AIS J5
%57 RAGIF EPCs B3, 55 14 Kk s, 25 21 RIFUR T M. %K SDF-1 ¥k B 2 25 U481k, b4k, EPCs A fb{A
(EPCs,,-EPCs,, ) 5 sEAF (r =0. 708, P <0. 01 ) 8¢ 45 14 KAy SDF-1 ¥ JEAMF(r=0.774,P <0.01) , &5 AIS B3
1) EPCs F:48% /K -] RE Sz i SR M7 PN Bz 405, T ATS J5 1AL I EPCs BUm 38 sk B F EPCs af 51, HALH| 7] 85 SDF-1
ik LA K,
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[ Abstract ] Objective To demonstrate the mobilization of endothelial progenitor cells ( EPCs) after
acute ischemic stroke (AIS) and investigate its possible mechanism. Methods A total of 71 patients with AIS
were examined at days 1, 7, 14 and 21 after stroke onset. Forty-two healthy controls were also examined. Cir-
culating EPCs were defined by the surface markers CD133/KDR and analyzed by flow cytometry. Serum stromal
cell-derived factor-1 (SDF-1) concentrations were determined by enzyme-linked immunosorbent assay. Results

Baseline EPCs level was significantly lower in patients with AIS than in control subjects (0.022 +0.013 s
0.051 £0.020, P <0.01). Blood pressure, triglyceride, low-density lipoprotein ( LDL) and fasting blood sug-
ar were negatively correlated with EPCs levels (P <0.01). Systolic blood pressure and LDL remained inde-
pendent predictors of baseline EPCs levels. The number of circulating EPCs increased on day 7 after AIS,
reached peak level on day 14 and started to decrease on day 21. The concentration of SDF-1 had similar chan-
ges. The increment of EPCs (absolute difference between the number of EPCs on day 14 and admission) was
correlated with the infarct volume (r=0.708; P <0.01) and SDF-1 concentration on day 14 (r=0.774, P <
0.01). Conclusions Baseline EPCs level in patients with AIS may reflect the cumulative vascular endothelial
damage, while increase of circulating EPCs results from the mobilization of EPCs in response to stroke stress.
The mechanism may be associated with up-regulation of SDF-1 expression.
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PN EZFH A1 9 ( endothelial progenitor cells, EPCs) {f
N2 B RERVR A T AN, A7 T AN L, 7T 204 A
B 4NN, AT B T R AR A I A R Y AR TE R R
0L T, EPCs BCR X B D IR KR sh AP, — 28
I PRATFSE S A LA G B [H 25 2% EPCs KPR ARS 7,
HE: , A AU Bk L, EPCs 7] M B 46 2 51 2] 4b
JE A, AT AR 32 52 35 0065 P9 B s Y L AT R
B, ZH 20 i i S5 2 5T 240 M AT A2 I -1 (serum stromal
cell-derived factor-1,SDF-1) g4 #3501 2 i, i SDF-
1-CXCR Flioe 200 i 3 52705 AE 1 A8 T8 Bl b 4% 22
PR, HTA 362k B 2 (acute ischemic
stroke , AIS) B2 Z G rf EPCs %t M SDF-1 ¢ & i 3
BASLIIBE IR A FEARBE ST, AT NI E T
AIS SBEEH EPCs $ig DL Sl 3% SDF-1 ¥R B, 3 %)
HRAHOCEHEAT T 0 0, B7E T i AIS J5 F8 & 16 26
EPCs $rs 34 may Ll 2 /5 SDF-1 K3k FA K,

1 wRSH®

1.1 =i

F2012 4E6 FF) 12 F 3L AT PCERIR MR 4 —
BE Bt 28 NRHE BE ) ALS f8 5 2L 106 1], fr A7 & I IR &
o, ELASE TR Sh K DX A FE BRI GE., 42 ] < 12 h,
ABeJE 43 1 I MRIEHGIESS2 W, HERRERE  SMi L J AT (Tt
% ST INRESEH M RSB E BN 4 Bk B g =R 3h
ok A AT U U ZE% 50 5 9T 2 A (2t VT 25 25 9 sk
R A R E . A 20 B B HERR, S5 15 B, T
JE A TU ARG o o BB R J T i 5 B P A 4
JH IR ZERG 42 (A FIVE VT IC A e B . AR &
AR R BERL KA R 4 R B AR B2 B 2t T A R ok
KB T B R S
1.2 G6REE

R 1 e i O A T ST 14 5 A AR B b 28 R AR
TR VAYT . AR HR I I A FE R P R A AR AR
W R < s XL B PR O L IR 5 8 55, ABE R B2 £
I35 0L A 0L T RE AR A DL KU H T B A O Sl
fixi CT 1 MR 2552182 K0 75 . M4 TOAST 2 by R
71 4] AIS F v 45 1 K Sh kS REREAL 5,16 451 .0 J5IE IR
A 10 BRI E . BT B RS IR IATT .

1.3 4} 2 EPCs 89 &

KAl CDI133*/ KDR* ff G35k EPCs 4RI . 405 T
1 K(9.4+2.8)h,7.14 d Ff121 d FhEL 2 mL B FT e Bk, n
AT 3.8% KPR E Wi rh . KI5 R B B0 20 B S A A
i, PR IRER 28 WA i 2 WO, 55 1 mL B ZE hifi7E 4 C
i 30 min, Ff AL ANM 5 20 pL FITC Frid /9 BBt A
CD133 IgG1 A 5T A ( Biolegend 23 &] , 5[ , LI & 10 L PE
PRICH AT KDR IgG1 Bsgeifk (R&D 247, [ ) Btz

IR TR 30 min, XFREZLANA 10 WL FITC #1110 pL PE $RICHS
BT TgGl Pifl, AN YL ), F 1% ) 2 5 9 i E
FE o AH S SEIAE A1 M 5 3 £ (FACS Calibur; DU 5 &) 474
o AN E B BT, AR S rPlic4E 50 000 4R, LI
CD133 " /KDR " 4 i ¥ & 43 Eb Ok 4 & A6 25 EPCs [ 7K -, EPCs
AAAEE SR 14 A ABERT EPCs $0t 2 (Bl i 25 5 .
1.4 BRI S 95 R W) 2 5h B Ja 2R 69 SDF-1 3R &

FHIBURTHTEEAK L 2 mL(BFR] AR 1.3) AR 3. 8% TR S
. B0 (4 °C, 3 000 /min) 15 min f5, W8 FIEW, BT
=70 COKFFTRAERFI T4 4% 1 SDF-1 ELISA 7] & (R&D %
42 ) AR AR ZR M E SDF-1 ¥R BE . 25 Ik RS 20 pe/ml,
7E 100 ~20 000 pg/mL i 2 RAELMECR,
1.5 BEARsuikARe A

PR BE T A5 (39 £16) h NAT MRI gy #x, R4 Pul-
licino' ™ 2 : AL B (mL) =4 x 5 x MRI 34 P2 %K x
/6 F TR GHEACIARAR 257 3 YORFESEIE . Frd B stk
TR AN T i 2 I PR B S50 = K A 45 SR A & 22 =
W67 58 58 AR o
1.6 itz obr

KA SPSS 11.5 Geit i, FE 4r ok Rom 2 A8 i
PRGFEIERSMEH 2 £ Bih M BCRF R ELS AL &, ¢
Ko T Al Rl iy i ek Ar i, PIAR AR G R AL T
BRYK ) Spearman 28 4% FH & 43 AT 5 32 22 52 ) R 28 199 i 1% SR FH 2
A RZ2 FIH 5587 .

2 HR

2.1 s REIE

BE RN 2 RGIRGER LR 1, AIS 20 55 Hi 2 2 ] 4F
i MER R EIRE A LSR5 (P >0.05) ; AIS 45
JE BT AR R R H R R AN R R A S R
FERTIEHE M EL4(P<0.01),
2.2 53 EPCs ¢ 3 &8 KT

ATS 1§ 1 EPCs F2Ze 7K F U] AR T %F fR4H [ (0. 022 =+
0.013) vs (0.051 £0.020), P <0.01], #F#IKIH Spearman
S9N R A3 HT B , ATS 2H EPCs 1548 7K 7 5 1l % (U 46 A
A QRSN S I IR TN (i o [ e S I N (1 e v S R
HHE(r 433k —0.953, —0. 864, —0.545, —0.623, —0.587),
LR KRB BT s, 0 R S5 IK% IR 2 AIS B
EPCs F:287K s 52 mi 2 (P <0.01)
2.3 AIS BEWER EPCs 093 AKX

AIS [RFE PR A EPCs S T &5 55 7 K1 (0. 053 =
0.019) %5 14 RikEIE(0. 110 £0.030) , 45 21 R F &k
(0.095 £0.021) . AIS B4 7.14.21 RIGH EPCs $im 54
1 RIEBAEG 255 (P <0.05), 51 Ri%H 14 RIS
RFY EPCs B Z ML Z A XM (r =0. 147, P >0.05) ,{HAH
FEARTRY EPCs AR {UAE 2 [BIFFAEAHSCHE (r =0. 708 ,P <0.01) ,
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F 1 AIS AN RANELIFE
N NIHSS {14} A (% ) ]
) W) FHEL (% ) ] ! ——
(% ,xxs) (I ,x£5) B ik R At {7 oGP A 4 % Jg AN
AIS 4 71 65.1+10.2 43(60.6) 12.2 3.7 45(63.4) 16(22.5) 10 (14.1)
filtBEx 2 42 64.4£9.6 24(57.1) - - - -
ik L7797 14 £ 6 PR 2
5 N ) N ) [ENDi§ =24
A AR (% ) ] e[ B (% ) ] WEbRIE [ 41(% ) ] SEECR (% ) ] R IAE [ 41 (% ) ] (“E ?
xXxs
AIS 41 28(39.4) 55(77.5) 39(54.9) 18(25.4) 18(25.4) 24.2+3.28
fRExT AL 14(19.7) - - - - 21.7 + 2.7
S A A A ARAE
BT HE B PR e
4151 A ﬁ’fﬂf;ffe ﬁa’ﬂfe =R S A e SFIKIE 4
(mmol/L,x £5) ’ ’ (mmol/L,x £5) (mmol/L,x £5) (mmHg,x ) (mmHg,x +s) ( x10%/L,x +5)
xxs) xX*s)
AIS 41 6.58 +1.08° 1.28 £0.36 3.32 +0.68° 1.97 £0.26* 8.79£1.78%  149.0+13.53%  89.70 +10.69° 5.7+1.4%
fleRExt A2 4.22+0.85 1.31£0.32 2.69 +0.68 1.51+0.18 5.03 £0.56 115.65 £5.16  75.80 +5.45 7.842.8

a: P<0.01, 5 4 fe st B 2a b4z

2.4 AIS B &P SDF-1 493h AT 4L

AIS JR5E 1 K, AIS 41 FI B 20 1fin 3% v i) SDF-1 7K 22 [8] ()
LR FiitEE Y[ (2 804.35 £290.20) vs (3 124.70 +£356.53) ,
P>0.05], AIS J5%5 7 R, li3¥ SDF-1 /K- B8 hn(3 414.75 =
436.47) 55 14 REEEIE (4 822.95 £726.40) , 45 21 KF-4G
WA/ (4 276.8 £476.03) , AIS BRES 7.14 21 K13 SDF-1 /K
FHE 1 RILEAGIT#2ER (P <0.05), i#ff— L850 i
N5 14 RIGMIE SDF-1 ¥ 5 EPCs AR b {H =22 [A] 77 75 A8 S
(r=0.774,P <0.01)

3 i

AR FE R, FRATTR A T A ALS R 1
I EPCs $iit , 255 k30, AIS BE I SELL EPCs /K-
HF SR AP T X6 BEZHL, SR T, EPCs RE 1 3h 51 21 41 B A
o HALH] S SDF-1 (3R 1A G

P E T Bk, TEIF EPCs (B0 5 045 5 47
K H Y = R AR R AR BSR4 S A
Ko U A 2B Wi 7, W4 1R RG24 3 S 28
P12 AIS Hi34 EPCs JE4R /KSRy 2 R K 45 1 5
SCHR[ 14 - 15 | HRAE AL —SBRF 5T 2 B0 10085 955 075
AN JE Bl Jik o FE E Ak K AR rp R E Y EPCs JKOF- BH B [
L7 o RIS, — 0 L S 2 i 6 AT 25 4 s I [ s .
i A A PR K i I A 1 T 5 2 EPCs it pdi /b,
HAGER EPCs /K15 RO LA FE R PR R 2 6 P A
S0 fER I ZE B EPCs 38/ B HLE TS T 28
M T BE S5 N BB RE ST AR R A kT
K, 5 ER EPCs K-S N B2 DI RE A7 %, fIK EPCs 7K F
AT ST PO A =R A XU . ARBIF ST R ALS R 3
¢k EPCs /KB AR T 0 HR 4, th /R B 38 & A A

LB Pk A g 72 R R AR 1A PN R 5

X AIS f 3 EPCs /KA sh 2500 5 45 S R, AIS
JE A T RAGFR EPCs B34, 265 14 Jak 5wy 04, 45
293 JJEA LR H $oR AIS J5 K EPCs M
s G5 E ASMETERR T, F-ATIRI B X 1M 2% SDF-1 ¥k
FESEAT T s A 2, 45 & B SDF-1 {) sh 28 b 5
EPCs 250l 11 H., AIS J5 2 14 Kifii 3% SDF-1 7K 5 figg
FEAEARFUAE G A Y2, KA AIS J5 55 1 Rais
14 R EPCs 7K -5 AIS 45 14 R SDF-1 /K 5
FEACARFRA: ke = A1 5G4, {2 EPCs 2B AH ( EPCs,,, -
EPCs,, ) 5 i SR TS5 14 K (1% SDF-1 ¥ & B 13 A
Ko SDF-1 & —ANJ&F CXCR #afk P Z % i 4k 27 /N
43 ,SDF-1 %t 3k CXCR4 ()15 7] J5& + 40 B ( bone
marrow stromal cell, BMSC) HA 5 Kb R 51 /EH,
TEAMNENEIR 5 B HE 2 [0 i) BMSC #5328 (3h B FIH L) o
EEEER" ., BRI, AIS 54141 SDF-1 32
IR N2 KAt SDF-1 g B 2N 41 R G FR 3l
i SDF-1-CXCR4 #h; 2| EPCs ##E A4ME I, i, 3847
L5 SRR IR, ATIS (B FIEFR EPCs 7K V-4 /10 ] BE & X6 fii
SR P 7 9 I o A AR AR FRUER ARG, SDF-10 (1) 2 18 R RS
iH % EPCs BT 8h i £

MBS S 51 EPCs 45 B T 52 3 145 (918 52 Fnf
Sk — i RBFSEIESE EPCs (19 7K SF- 5% i
B it P G 405 A e, — TR 5T R B, KR R AR
1 REPCs /K-35 1 5 HAESCAR BB /IS, FIRE BE 4 /N1
AL K L B —Tiim RS & B, & 48 h
TGN EPCs 7K -2 e 4 20 37 7000 D5+, 45 41 A9 476 38
EPCs K R 57 5000 7™ 5 ) el 28 h g e ok L Rl
Fan 25 (4 5280 W5 % B EPCs R A ] 1 35 W A1 B 1.
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PERESEARER, AR s 22 A5 1B &, B K 2247
o E R, XSRS R, EPCs X U/ R A8 1A R R B
LA A EEE L, WESET 8 R 2 EPCs
ASNEER W 5| 8 £ 1 EPCs F) 5 i i 21 40, 7] fg N
A I WA T ) — A EE RN

B ARG R — 7 T, ALS R IR
EPCs 7K V-RAK, S bl T s A sl 28R 1 i A5 9 1 48 3%
F—J7 L AE R ALS J5 (S N, EPCs MR8 H oK
B O, AR G 2 2 e AR A TR B, H Bl B AL
Al e SDF-1 3k LIAA .
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