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[Abstract] Objective To investigate the clinical significance of serum stromal cell-derived factor-1
(SDF-1) and angiopoietin-1 (Ang-1) level change in patients with acute ischemic stroke (AIS). Methods 107
patients with AIS who were admitted to our hospital from February 2017 to February 2019 were selected as the
observation group. According to the mRS score, the observation group was divided into good prognosis group
(n="72,mRS score<_2 points) and poor prognosis group (n=35,mRS score>>2 points). Another 50 volunteers
who came to our hospital for health examination during the same period were selected as the control group.
The dynamic changes of serum SDF-1 and Ang-1 levels in the control group and in different prognosis of the
observation group were compared. Multivariate logistic regression was used to analyze the influencing factors
of prognosis. ROC curve was used to evaluate the predictive value of SDF-1 and Ang-1 levels on prognosis of
patients. Results Compared with the control group, the SDF-1 and Ang-1 levels of the observation group had
some fluctuation changes on the 1%,7",14™ and 21™ day of admission (P<C0. 05). SDF-1 level of the patients
in good prognosis group on the 1%, 7", 14™ and 21™ day of admission was lower than that of the patients in
poor prognosis group, and Ang-1 level was higher than that of the patients in poor prognosis group (P <C
0. 05). Univariate analysis showed that the atrial fibrillation, large area cerebral infarction, serum uric acid,

serum creatinine, plasma brain natriuretic peptide and NIHSS score were related to the prognosis of AIS (P<C
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0. 05). Multivariate logistic regression analysis showed that serum SDF-1 level (increased) and Ang-1 level(de-
creased) ,massive cerebral infarction, atrial fibrillation, plasma brain natriuretic peptide (=280 ng/L) and
NIHSS score (=13 points) were independent risk factors for the prognosis of AIS (P<C0. 05). ROC analysis
showed that the AUC, sensitivity and specificity of SDF-1 and Ang-1 in predicting the prognosis of patients
with AIS were higher than 0. 7. The sensitivity and specificity of the combined detection were 0. 857 (30/35)
and 0. 819 (59/72) respectively, which were higher than those of the two parameters. Conclusion The serum
SDF-1 and Ang-1 levels fluctuated abnormally in patients with AIS, and their expression levels were closely re-

lated to the prognosis of patients. The combined detection of SDF-1 and Ang-1 levels had a high predictive val-
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ue for the prognosis of patients.

[Key words] Acute ischemic stroke Stromal cell-derived factor-1

significance

Fili 2 el R E R WL R 2 N RHRAR 2 — .
Fi8 Jry P i 2 2 DR I 3 A B 4 5 | A R A S 0 7T
AN LURIE . SPEB P I A 1 (Acute ische-
mic stroke, AIS) JE XA b 1 d5c i WL Y, 72 s L 491
S AR 60%0 ~80% , AIS &k 2 5%,
IR BRI B E PR 2, S TR
FEBET SR SRR, R A il f s PR R
BN I B AR ALS & Az 38 Tl J5 1) 3 2 i it
R, FHOB A AE P bR &6 T 1B ALS /9 & A= Fl
e LS LA R ) I DR S, 5 JoT At B A R
F-1(Stromal cellderived factor-1,SDF-1) & —25 H
fkatb s AR A, AT R 2R AR Y R
FEMAETE B PR B A R B IR N
AR I Sk I 5 SDF-1 #1426 35 7K - IH i
IR M AE A il ZE-1 (Angiopoietin-1, Ang-1) J&
PR KAE RGN F B -, 2 A 2l B T 0 5
FE DL B AP B PR . B0 A
175 SDF-1, Ang-1 KPR 7E ALS f8 35 1S WAy
FVERTISE A2 L. ST I, AHIF 588 i #5805
AIS A 1ML SDF-1., Ang-1 KR sh 22246 . B
HEWEROCER . LI i R PEAE ATS B3 15 4
%,

1 BAR5HZE

1.1 — Bk

PEHL 2017 4F 2 A = 2019 4F 2 H AR BEWE Y
AIS 85 135 1], AR TR A HEBR bR e, A
21 i AIS B g HER:, Rt 7 B, fea A
107 i Bk ABFFAE SR . A BRAE: (1D 12
WibnifE 2% b [ 2k i M I 2 26 1R R )
(2) ¥z CT.MRI, 3l ik ifn 48 1& 5% 55 K A #1128
AIS; GO ¥R E IR &, B & Al <12 h; (4) &

Angiopoietin-1 Prognosis  Clinical

BHRFEBEEAN R HEBRbRUE: (D A5
I & s (2 22 sk ke s B % (GO I Ui RE
BRI D RE A S S s (4) (77 4 B e PR
B I AR BRI A B IO R E S 5 (5) I
i B R EEVEE ALS &5 (6) KR AT 2 A A i it
77225 s AR 2T 40 M AR R 5 (D AEBE21 L
T . MELLH T o1 . £ 46 . 4E 1 43~
68 %, - YAE S (54,97 £ 6.29) % 1K i & 48 %K
18. 62~25.33 kg/m’, F-3(22. 38 £ 0. 96) kg/m’,
T3 VE IR R AR B A T 4 1) 4 B ZR B 50 81 Ay %
WAL, o 5 29 M), 2 21 f3i] AR H4 45~72 %, 18
AEIS (55. 19 £ 4.80) % 5 {4 i 5 45 41 19. 31 ~25. 16
kg/m?, 3 (22. 46 £0.81) kg/m?, 2 HWFT/ 4
B2 L] AR AR BT AR B B R R R 2
(P>0.05), AHFIE 30 i A B 48 B 24 25 51 2 it
e, AL REIRIEE 107 F] 8 5350k,
IETFHE0 dfT mRS . AR mRS PF4-H I
A MG B AT (n = 72, mRS FE4<2 43 F i
JEA B4 (n=35,mRS 4 >2 43) .
1.2 ik
L2017 E LA

NRERLH BB A BE G AT 8 IR, 46 O F A A
IR FAG: A L A 00 A B A= Al A A OB Ak i 21 2K
F I bR 2 it AL IF  afn 2% i A K 45 L Sk A CT
MRI. Bk il & 3 5% G 5 AR 2 F R A, I T ABE 24h 4
7 NIHSS #7437,
1.2.2  Ifi¥% SDF-1,Ang-1 /K45

TR AT Sl BOGT R A ARG B L W08 20 e 56
1.7.14.21 difiF fR 2 IR IK 0.2 mL, bR 45 i T
3600 r/min .0 20 min, A RLEOEE12 em, 43 B H
I3 AFF — 50°CURFRTFFIN A o« R FH B Ho 28 IR o3k
B ARG i3 SDF-1., Ang-1 7K -, A% 81 i 7 & (X



+ 168 -

DUEEAY) TR R RD U B THAE
1.2.3 NIHSS,mRS #f4)

NIHSS B#£ &G 28 85 BNV IRBRE
gl Iz sl B AE T 1 PE R 0~42 43, 4 BUEK
T A2 B ™ 8, mRS PR PES> 0~6 43,
ARG 0 43 W 5E etk s 1 40 A e RAE R LB
A AT 58 R AR 28 N IR ST RG 315 2 43R
B2 P R e A B — 35 0 R A 8 T (1 BRLTE AT
3153 Sy N E PR, T I B T E AR TR
Pl s4 oy R R AR R, BN B B TC AT E 55 4
Ry E R RNANE s KAMEREE ;6 43 WFET -,
1.2.4 it ib s

K HI SPSS 25. 048 127 845 i BEokHER FH 3
B bRiE2E (2 )b, A L BCR T ¢ A5, 240
2B oSO KA b A SR FH B 52 0 6 T 2 9 s THAE
BERER I B B 0D e s St 56 s SR
£t Logistic [IHZHT 15 B2 F 2 5 2R ROC
M PPAl SDE-1. Ang-1 Xf £ 3 WS B9 WA E .
Ph P<<0. 05 S A Gt E L,

2 # R

2.1 Ifi{F SDFE-1, Ang-1 /K-F- 1358251k

I35 SDF-1,Ang-1 7K-V-2H [i] | £ Bsf [] 55 S 22 B
Ve IIA B2 22 5 (P<<0. 05) s WLELZH ABEsh 1.
7,14 dify SDF-1, Ang-1 7K 5 %f B4 LE B 4775
A i 22 5 (P<<0. 05) s LEE 2 SDF-1 7K WA BE 565
1~21 d2 TR R AL, FABEH 14 dik 5%
fH. WS Ang-1 ACEMIEABESE 1 dikHIE(E , B

Ja BB PR GE D,
Fz 1 I SDF-1,Ang-1 AP SIAZEN (£
N SDF-1 Ang-1
Q l:ll -+
415 Sl (ug/L) (ng/mL)
ST (n=50)  {RKHT 101.35+14.66  2.66£0. 24
WELL (n=107) AP 1d 109.38+13.43  3.46%0.38
AR 7 d 130.56 £ 16.48  3.28%0. 41
ABE 14d  143.17+15.38  3.02+0.37
ABESH 21d  101.25+16.40  2.74+0.42

VE ML SDF-1, Ang-1 /K 4111 4 i 1] 5 K 50 1A JH AT 35
227 (P<0. 05)
2.2 ARG BT SDF-1., Ang-1 /K1)
I EI e

i3 SDE-1, Ang-1 7KV 4[] | i) ) 38 447 1
F22 5 (P<<0.05), SDF-1 /K2 BAEH WA
FEZR(P<0.05), WiE RIFAABESE 1.7.14,

Stroke and Nervous Diseases, Apr 2020, Vol. 27, No. 2

21 iy SDF-1 KPR T B A R4 . Ang-1 K-F &
THGA BLH(P<<0.05) (£ 2),

R 2 WA AFTS I SDF-1, Ang-1
KRB (7 +5)

N SDF-1 Ang-1
45 I (pg/L) <ng/§nL>
Tilfa R AF4H ABES 1 d 73.24%12.15  3.53%0.49
(n=72) ABESE 7 d 82.92+10. 48 3.3740.33
ABES 14d 83.68111.35  3.09+0.32
ABESE21d 94.32+14.31  2.86%0.27
TG A R4 ABESE 1 d 85.62+11.39  3.32%0.26
(n=35) AR 7d 153.37+£22.68  3.12+0.34
ABEs 14d  172.37£23.83 2.87+0.23
ABES 21d 104.62£16.28  2.69%0. 24

U SDF-1. Ang-1 7K - % 41 [] . B[R] #8135 2 57 (P <
0. 05) , SDF-1 7K -1 3¢ BAE Rl A7 18 2Pk 25 57 (P<<0. 05)

2.3 AIS B BUG 2 K 2 1 5K 2 b
FLPR R AT R, ATS WU 5 55 8L K T AR i A

FEI EL A i PR T I UL I I 5 Bk 44 B 7K SF- - NTH -

SS P4 S (P<C0. 05) 5 15 5 L Fe il AR 8% | v i

Fesia ) 4] AR L2126 1 1 SRR B 28 (BR
3,

R 3 AISEHEBSEMNRN BRI T+

) s RArd WEARA
I 2
TH (n=72) (n=235) x /1 P
B/ () 41/31 21/14 0.090  0.764
AEW (x5, %) 58.37+3.49  58.26+4.37 0.141  0.888
i B (f51)) 21 22 11.121  0.001
e I3 (5 28 15 0.154  0.694
K AR ik AR BE
19 24 17.434 0. 000
i
b A AN =
5.91+0.75 5.98+10.62  0.478  0.634
(Tx5.%) ? ’
mfﬁw& 335.71+23.19 361.20%20.25 5.552  0.000
(x5, umol/L)
mfﬂﬂm 84.58+13.75 116.91*17. 18 10.497 0. 000
(r=x .\‘,;LmOI/L)
A7 i
mf’ﬁﬂmﬂj( 231,24+ 24,47 729.23£23.94 99,456 (. 000
(x*s,ng/L)
NIHSS 43
8.53+£2.70  14.82+2.17 12.015  0.000
(T 5,5

2.4 AIS BEWEHMKEM Logistic 5 453#Hr

VI 2R A e it 25 5 (P<<0. 05) 48 bR
Al i SDF-1,Ang-1 /K- B AR it , AT Ay (R AR
1w, Z [N E Logistic A543 #7 i 7w L3 SDF-1 7K
Fhie  Ang-1 K REAR KRR BRARSE L Br Bl 1M 3% 1
FHRR K =280 ng/L.NIHSS 43 =>13 43 & AIS
TUE WS fE R R (P<0. 05) (R 4),



Arp SR EBON 2020 4F 4 H 5 27 B4 2 1)

+ 169 -

&4 AIS BEHUS AR Logistic [ 5347

ES IHZ%L PrifEiR 2 Wald RJ5 P OR 95 %6 B {5 X [f]
TR R AT AT 0. 554 0.214 6. 730 0. 009 1. 741 1. 145~2. 647
JE 0. 429 0. 169 6. 452 0. 011 1.535 1.103~2.137
1ML 3% B Bk (=280 ng/L) 0. 661 0.251 6. 947 0. 008 1.937 1. 185~3. 167
NIHSS 343 (=13 43) 0. 982 0. 448 4. 807 0. 028 2.671 1. 110~6. 429
SDF-1 1.325 0. 380 12.136 0. 000 3.761 1. 785~7. 925
Ang-1 1.012 0.281 13. 023 0. 000 2.752 1. 588~4. 769

2.5 ABEs 1 d I SDF-1, Ang-1 KFIE A A6
W%y ATS 25 FUS i B0 A&

(DML SDF-1., Ang-1 7K i . LA
Ja AN B4 R BHTEREA (n = 35) . LIS B 440 o B
FEA (n=72) , B 1103 SDF-1., Ang-1 7K F-%1 43 i
7~8 B, 37 ROC (receiver operation charac-
teristic, F2UCH TAEFRME £ 2 Wi pr i A, 2
ROC 43 #Hr 7%« L SDE-1, Ang-1 K-V BA i m
FXF ATS B35 FlJa i S AN {8, AUC, B0 A
FESEERAE 0.7 DL b, B E S 500L3R 5. ROC
MZULIE 1.,

(2 1% SDF-1, Ang-1 /KRB A B = >R H]
I R 52 I B 255 BR A2 W = RITS (T 1L 7% SDF-
1. Ang-1 KP4 B B U0 B4, 17 SDF-1, Ang-1
KV [68) Ay IF1 A I 44 s R 8 B3 e ot 0 255 D) s
PR, 5 B AL, W45 G Ll 52 2 K B Ui
L AT 0 00 B2 i SDEF-1 7K SF- CHLAURR B 458

B UIARHFFEREAS S2 33545 3% SDE-1., Ang-1
IR BYBEA L FHRT ATS f8 35 FUS A9 500 (8534«
THURRRE TR S5 BE 23 31 R 0. 857 (30/35) 0. 819 (59/
72), WARKER AR B U AL RE XY A —FE bR 1Y
AP B GES.,

3 #

AIS Jopm Bk s Bt 5 R e - LAIR
J7 i) T AR | Bk A ELAEIR , BB AE T S
B SR B R LU BIRSER BB - 2 NI A
R J ™ B o T Y A A S I S A R AR
BH L g A P AR O RO 110~180/10 J7, 4F-4ET
RN 80~120/10 J7 ;4R A H BIGRJg 300/10 J1 s
SR FER R 600~700/10 J7 , 482 6] 73 Ai L
AT R T IR R ATS fE A — A P2
G A RAE TR EE RN Z —. i T 28R E &
T 1 J T AR BV 2837 R A7 LA A

&5 M SDF-1, Ang-1 ACFECE KX ATS 2 HU5 19 B 46

1ekR AUC B B () U PR YIBIRE
SDF-1 0.831(95%CI=0. 727~0. 938) 79 pg/L 0. 824 0.722 0. 546
Ang-1 0. 718(95%CI = (1. 588~0. 853) 3.4 ng/mL 0.792 0.728 0. 520
BB N - VL B4 A BE 0. 857(30/35) 0. 819(59/72) 0. 676
1.0 1.0+
0.8 FEI B (E 0.8 -
e FGE
0.6 0.6
i i
k=) &
0.4 0.4
0.2 0.2
Ang-1
OO'C/ T T T T 1 00 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0 ;

LSS

1 ROC fhgk



« 170 -

(R B A D BE AT 25 G302 AL 233 U™ B () 41
W TR T AR ALS () TS B B8 90 DL KA S0
i AR AIS B HUG A R e &, DI S
HHEATAR R A R OR YT 6 TREAR ALS (555
RMERFAAEEMNE XL,

ATS 5 UL i J B R Tt Sk Jii 1fi 4 50 ik R £k
S it A8 PR A0 O 2 i 0 Jk S A R I A T o S
A5 PA ZE M SRR . ZEMLIAR LA PN B2 k2B 4 A5
/MR TG AE » SDF-1 Fih K2 LA™, [R5 58 I
VAT S50 SDF-1 FR3A7KF- L, 1fif SDF-1 76 5 3
Fes ezt 7 4 456 5% Bt SDF-1-#a 4k
T 4 AW T AORE R T B Rk Bl B 45 X s,
FOZ XA ARG I E RN
RIS BN KR B SDF-1 A il AIS B3
A FE A A . PRt 7T 2% [ SDE-1 4 S 3l
AIS FilfG 45 Ry M FE n 2 — . B & BT 45 1 B
s AIS F715 B E W T 5 8 A AR /0N L S A
WIS Z R 7 8 BAR . Ang-1 28T
k& ARG EE N AR LB A REA NS LR
RE AV IR AT HEAS . E AT N B S 06 45
TRUESE s Ang-1 A 38 1o 9 42 i 045 2R i iz 7 1 A A
A 104 PR B 0 5 R R D M P R 24 ke
PP T 0 405 » R 1T 2 R VR

AT EE T FEHH L S0 IR 2 g W A B )a
(1) SDF-1, Ang-1 KV 7EAE— & B B sh 22 4k, B
e RAF2H A BEAS [A] B+ [a] Bz i SDE-1, Ang-1 7KF
SR R AF7E I W 225, a] UL AIS g3
SDF-1, Ang-1 /K-8 558 % 31, T Ji e s 25 5 155 2k
Ji& , LA W AR SR AR K SE n] B A B F BN ALS i
HG. SDE-1 2 ABAZ R RIETRAL H i
B FZ —, Duan &> A BIBF5E B 8RBl R 47
) AIS & IMLiE SDF-1 KK TG A R4 . X5
RFREER 5 WA AP L RAER , SDF-1 572
PRFEGTH CAMD3100) R 2535 5 27 M Ry kP i a1
KEWITE" . Ang-1 5HZIKEES G IELN
FEAME b Ang-2 3z 44, 3311 4 Ak if 45 S 1 WL 4H
i ) AT L 55 3 N R A e 1 I A R L
VST NS SR S s Ang-1 1) 3 6 3 T el A A
FE TR D /DN ASS AY I i B B A 3R . T AIS
SR RIGIT W ME s R 22— S5 T T R A ™
Je A T ATS S B 52 M PR 2L X i e A
FUATRR Y 30, i A A sE AIS E TS .
ARSI R AT 45 R R AIS HilJs 45 )R 2%

Stroke and Nervous Diseases, Apr 2020, Vol. 27, No. 2

PR R IL IR 25 3 i — 25 Z I & Logistic [1]
P43 HT 5 73 3% SDE-1 7K SF & . Ang-1 K- Bé
A8 K T RIS AL L B B L I I AR K (=280 ng /L) .
NIHSS $#F53 (=>13 43 J2& ALS #5970 57 16 55 A
2., T HER L B ER G R ALS B & A KU R &
R 3 ~4 f%; AIS BEUREH A 20% ~
2590 R B Ein k. AR AR IE 4 R ARGE
AR A0 T AR K 5 I Y ATS 8 2 98 T 0 XU 1
= T I SE R AL NE S X S AR A5 R EEA— 3L
NIHSS W43 Ml R F A H T 3-40 H w2 o Bk
S ) e W — o R I I e R A Rtk
. AIS KL 5 B B GERE  RRE  R S T
5 B 1M 25 4200 350 BNP 1 B, T A Sy e ot 1k 45
A B AR AR ) =2 — T T AR I R
92, ROC 43 #1 i /s SDF-1, Ang-1 7K % AIS
FEE TS AT — 7 i WO A0 (8, ELR G P I0FE brs
X AIS B35 W HUS  fE 5 & . SDEF-1,Ang-1 7K
SR TG ] E A AR A A4 /0N TR T U
B s A= 3L 3L A L I IR T 2 pECRE LA Sy FE
AIS HilJs (48 R Z — . BRI, ST A 2 Z b 7E
FANIRGIEAR L R/ INEAR T 45 AT T K A
BEAIL A AR 1) 512 56 BUEHIE K

Zx BTk, AIS 35 SDF-1,Ang-1 /K2 57
WS, T R R R, X ALS U I
J 45 Ry BT — 22 W U AE R ELIBEA A I R A i
WA . H AT SDF-1,Ang-1 7£ AIS &4 & B
S 2 A VR FH i A T 0 S 5 B B 38 A 1 S IR
AW ATV, A skon] itk — 2B 0F 58 AIS 1
RAF BT 1007 B LR 7R 7 A

£ % X #t

[1] Leite K, Sassi FC, Medeiros GC, et al. Clinical swallowing
prognostic indicators in patients with acute ischemic stroke[ ] ].
Arq Neuropsiquiatr,2019,77(7) :501-508.

[2] Piao JM,Wu W, Yang ZX, et al. MicroRNA-381 favors repair
of nerve injury through regulation of the SDF-1/CXCR4 signa-
ling pathway via LRRC4 in acute cerebral ischemia after cere-
bral lymphatic blockage[ ] ]. Cellular Physiology and Biochem-
istry,2018,46(3) :890-906.

(3] EUe. BRER S0E0H 45, Akl P AR 2 i £ 35 A1 ] i v i Bz
MM AY B A AR LT 58 = % B 222 4. 2013, 35 (20D
2187-2190.

[4] Charbonney E,Wilcox E,Shan Y, et al. Systemic angiopoietin-
1/2 dysregulation following cardiopulmonary bypass in adults

[J7]. Future Sci OA,2017,3(1):166.
(T4 % 184 )



