WK IR EE 2l 5374 956 20224F 11 T Mod Lab Med, Vol. 37, No. 6, Nov. 2022 171

g AL Ml 2 v S8R 1 7 3l kS RO AC i IILTS CCRS,
SDF-1 mRNA &8RP 5 A v 328 IR A M S PE D58

T &, JLERY, BERY, kAR, SEZY, 5440
(YT N R EERE a. #HZ2NEL; b, K 50RL, WHLEYS 065000 )

W E: B HH Rl F AL EF 24k 5 (chemokine receptor 5, CCRS) . & 4m Jo 47 &£ B F -1 (stromal cell-
derived factor-1, SDF-1) & ik K- X5 & fo bk f5 2~ ( cerebral ischemic stroke, CIS ) % #4731 20 Bk ¥ 22 i 7% K ( carotid
artery stenting, CAS ) J& ¥ 22 W &% (in-stent restenosis, ISR ) #9% & . 535 BRI T ARKERK 2019 56 A ~ 2021
£ 1 AT CAS 69 158 sk dn b i 2 P B, IR B F G R TAE, #m &4 CAS KA s CCRS #= SDF-1 12484
¥erz iR ( messenger RNA, mRNA ) Rk KT, 3 CAS & —F A L ISR # £ % 54 ISR 41 (n=30 ) FedE ISR 2L (n=128 ) ,
Yo% ISR 204 3F ISR 4016 K F 4. 2 CCRS #» SDF-1 mRNA % A K -F; £ #7 f# CCRS, SDF-1 mRNA & ik /K-
L& ARG AR, P RSP & H CAS & X 4 ISR 9% B %, f& CCRS, SDF-1 mRNA & ik K-
X g b A B CAS J6 & A ISR 69 FRM M. £55R ISR LBkt (63.33% ) . ARBEEMEGEE (low
density lipoprotein-cholesterol, LDL-C ) 7K-F (2.57 +0.46 mmol/L ) . £z CCR5(1.24 +0.22 ) #= SDF-1 mRNA ( 1.32 +0.22
) Ak K TIE ISR 28 (42.97%, 2.15+0.34 mmol/L, 0.97+0.15, 1.00+0.12) , £F ¥ A%+ &L (=4.048,
=5.668, 8.233, 10.786, 3 P < 0.05) ; 745 CCRS #» SDF-1 mRNA KA R FHYERG—FF B AR%E MR Z EME
(r=0.516, 0.583, P=0.014, 0.008) ; #&Jky%. CCRS f» SDF-1 mRNA % % vk fo bk I 3 W % %47 CAS J& & 4 ISR #
St B & (Waldy’=7.057, 5.702, 6.265, P=0.008, 0.017, 0.012) ; 2% CCRS #o SDF-1 mRNA = B AT 5k fo
fii - &% CAS /54 4 ISR 89w & F @42 % 4 0.848, 0912, 0.956; —FF&A£ T foiF CCRS5 = SDF-1 mRNA # 1k
o (Z=2.192, 2.494, P=0.028, 0.013) . Z5if AK#T# CCRS f= SDF-1 mRNA & ik K -F 5 £ do bk i 5 F % 4 CAS
J& ISR W9 & A Fhtak, —H st ISR 69K & AL — & 64 Tl 2L 4k .
KRR Sl SRR TR 5 ETAIAT A R -1 SR CCARBUE AR s SCRIN A
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Correlation between Serum CCRS, SDF-1 mRNA Expression Levels and
Postoperative In-stent Restenosis in Patients with Ischemic Stroke
before Carotid Artery Stenting
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Abstract: Objective To analyze the relationship between the expression levels of preoperative serum chemokine receptor 5
(CCRS), stromal cell-derived factor-1 (SDF-1) and in-stent restenosis (ISR) after carotid artery stenting (CAS) in patients with
cerebral ischemic stroke (CIS). Methods 158 patients with cerebral ischemic stroke who successfully underwent CAS in
Langfang People’s Hospital from June 2019 to January 2021 were selected. The clinical data were collected, the expression levels
of serum CCRS and SDF-1 messenger RNA (mRNA) were detected before CAS. According to the presence or absence of ISR
one year after CAS, the patients were divided into ISR group (#=30 ) and non ISR group (n=128 ). The clinical data, the
expression levels of serum CCRS5 and SDF-1 mRNA in ISR group and non ISR group were compared. The correlation between
the expression levels of serum CCRS and SDF-1 mRNA and the reduction rate of lumen diameter, the influencing factors of ISR
after CAS in patients with cerebral ischemic stroke, and the predictive value of the expression levels of serum CCRS and SDF-1
mRNA for ISR after CAS in patients with cerebral ischemic stroke were analyzed. Results The proportion of diabetes (63.33%),
LDL-C levels (2.57 + 0.46 mmol/L), serum CCRS (1.24 +£0.22 ) and SDF-1 mRNA (1.32 £ 0.22 ) expression levels in ISR
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group were higher than those in non ISR group (42.97%, 2.15+0.34 mmol/L, 0.97+0.15, 1.00+0.12) , the differences
were statistically significant ( y’=4.048, r=5.668, 8.233, 10.786, all P < 0.05) . The expression levels of serum CCR5 and
SDF-1 mRNA were positively correlated with the reduction rate of lumen diameter one year after operation (7=0.516, 0.583,
P=0.014, 0.008). Diabetes mellitus, CCRS, SDF-1 mRNA was a risk factor for ISR after CAS in patients with cerebral ischemic
stroke (Waldy’=7.057, 5.702, 6.265, P=0.008, 0.017, 0.012).The areas under curve of serum CCRS5, SDF-1 mRNA and their
combination in predicting ISR after CAS in patients with cerebral ischemic stroke were 0.848, 0.912 and 0.956 respectively, and
the combination of the two was better than the prediction of serum CCRS and SDF-1 mRNA alone (Z=2.192, 2.494, P=0.028,
0.013). Conclusion The expression levels of serum CCRS and SDF-1 mRNA before operation were closely related to the
occurrence of ISR after CAS in patients with cerebral ischemic stroke, and they have a certain predictive effect on the occurrence
of ISR.

Keywords: cerebral ischemic stroke; chemokine receptor 5; stromal cell-derived factor-1; carotid artery stenting; in-stent

restenosis
e 1l 4 ik 75 ( cerebral ischemic stroke ) +&—

ol p G 100 B 2 i P E S | PR R R G, KR
FRBECE G, AR B I R 1 — KR
W B PE R AR R 29 20% ~ 30% 5 41 U9 PR T[]
i 251 20 Bk B e, 590 50 ik S AR AR (carotid artery
stenting, CAS) CHIANZIRTT HEN KA i3 1Y
GAAROTEE P SRR W S8 B %E (in-stent
restenosis, ISR) [RJREA 8 ™ 8 H A FFAf L.
I, 955 ISR &4 K AR T HLI X T i
ISR, #2& CAS MRRITITACH HEE L. B+
Z4K 5 ( chemokine receptor 5, CCRS) {ii T 3 53¢
AR 21 7, 80 3p21, J&—Fh G & A2
&, Z5% A MIESEE R AL BERe, HAUAE
GePE AP 33k, ITEMIZRTT | 2R 05 R I A 4
Ji 245 o 4T i ek B R AR AT A IR F -1 (stromal
cell-derived factor-1, SDF-1) X FR& CXCL12, &
— M 5P RN Z AR R R A2 K (CXCR) 4 Fl
CXCR7 &G mkatk N 78, Reil &M EY
R, EERRIERY . METER . MakE S,
A WFSE s SR LV AN A P R LT SDF-1, CCRS
{5 @ AR ( messenger RNA, mRNA ) /K -1
fin B, 8K CCRS il SDF-1 mRNA 5 ik ifi 1 [ 25
A& 1T CAS JG &K ISR IR RIB KA A, A
5T K S22 6 8 7 PCR ( quantitative real time-
PCR, qRT-PCR ) A S i PR x4 o f8# CAS
ARAIMGE CCRS Fl sDF-1 mRNA /K-, #8758 B i ik
i 245 v 85 A ] I R T A R 2 S A A A
G0t 35 1E CAS J5 ISR KA ML TP g VE T, i
Sk /b TSR B A A= RUS: K 2R PR I B AR

1 #RE5HE

L1 AR AT % e BURR B T N R BE BE 2019 4F 6
H ~ 2021 4F 1 A BLIhAT CAS i P gz b o
158 9], Horp B0k 91 19, 2ok 67 1], AR 49~77

(67.71+7.95) %, 5 1k BT & 4§ %t (body mass
index, BMI ) 18.83 ~ 28.59 (23.02+2.26) kg/mzo

PyAFRE: OB EIFFA S PE RS i Wkri
Q%388 CT 1415 (CT angiography, CTA )
R LA & 52 ((digital subtraction angiogra-
phy, DSA) $&/Rsshkk7E, 174 CAS F ARSI
W, IR TIZTFAR; @ARHT 3 KERGF#EZ 2,
HAZEN 3, SR8 HEBRtniE: OA
HFT = A A R s A RS, @F &
O WU O A AL ; @REFEA CAS 55
OEEIMIIRERERT; @KViIERF; &AM NG
KIEFREIE . A5 s SR8 28 A [,
I BE BRI 5 2ot (S LS2019-3-2)
12 ELHRXAN 2 EAS TN CES
AU5800, KN & /R AR) , Wit ikE
F1 T (25 Nano-600 ), %4 5E & PCR X ( Cycler
480, s MR A PR A A ); RNA $RIGGR & (it
T 19241ES50, big 2 2 AWt IRy AR A H )
PCR X7 & (5. 17ES603, LifF8 YR
e AR ) 5 Wi (45 FSQ-201, I
ARG EMRHEAR AR ) o
1.3 7%
13,1 IEIRBORMSSE . W B — N 22508
LRI B . CAS RATLI EHe 45 [ H 41141
( white blood cell count, WBC ) . #ifk i 41 % 1
( glycosylated hemoglobin, HbAlc) . [R]% %
2 (homocysteine, Hey) . AMHH[EEE (total choles-
terol, TC) . =Wt HM (triglyceride, TG) . =%
PG I IHE B (high density lipoprotein-cholester-
ol, HDL-C ) FUIK% i fis 45 M I [& B (low density
lipoprotein-cholesterol, LDL-C) ]
132 Ifii% CCR5, SDF-1 mRNA FE K/
B ABE IS CAS AR AN I 5 ml, B
Wy, 8 RNA $i B 550 6 DA it 3 w75 21 8
RNA, #RJ5 38 1o S % 2 2 1 40 B AR I RNA
HOFIMREE, PREESASIRES, 2 g RNA # |
WL SERFUL I 158 cDNA, #RJ5{# ] PCR &7 &
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Bl AL 10 w1l WA R, HAEZEE & PCRAY 2R
55 51T SR A IR A BR A FA R,
ELRF 51445 F 3 1. CCRS, SDF-1231) GAPDH

KN =, 2744 ¥ 3t % CCRS il SDF-1
mRNA FJFRIAKFE,
x1 ElkZ)=2]
K K5l
CCRS 1Ef: 5-TGTCCCCTTCTGGGCTCACTAT-3
S 5-TGGACGACAGCCAGGTACCTA-3
SDF-] 1Em: 5°-CTCCGCTGTCACCTTCCC-3
i s 5-TGTGCCCTTCAGATTGTAGCC-3
GAPDH 1E]: 5°-CAACTGGTCGTTGGACAACCAT-3

RJi: 5°-GCACGGACACTCACAATGTTC-3’

133 ARJEHVI: RJF—FE8ET K HE CTA 5%
DSA B4, 5 A4 R AW e/ &4 ISR, B
ik B[R] 2022 4F 1 H . I 5125 CAS J5 %0
/N30% K DL N ISR, B HARHE CAS JE 4 /1
50% Kz L o B A ISR, AR#IFSE ISR /& X
B HRE /N 30% K UL L. RYE CAS JF—4FH T

ISR ¥ 158 1 5% 43 ISR 40 (#=30) FIJE ISR 4
(n=128) .

1.4 %t F o4 K SPSS24.0 # A 43 M,
FHETORER R = bRifE2E (X)) FoR, 1T K5,
THECERIA n (%) s, 47 ¢ Ki36; Pearson 5
Mrifiliff CCR5, SDF-1 mRNA A7k E 545 1 Bz
AR /NI e s Logistic [ 434 Bl i 1 i 2 v
B CAS J5 &4 ISR MmN ZR; 2l E TAERE
fE (ROC) £/ #HrifiLis CCRS, SDF-1 mRNA #
IR 7K X e i 4 i A T R CAS i & A= ISR 9 Fill
M, HZE T (AUC) BRI Z K5, P
< 0.05 WZEFHGIFE L,

2 R

2.1 ISR#L#A=3E ISR 6 R F A& UL 3K 2,
ISR 2 AN ISR 4HAF#4 | 5] . B EEFR 5, WA
Y. EBRIMLAE . &% . WBC, HbAlc, Hey,
TC, TG fil HDL-C iR TGEI2#E XL (¥ P
> 0.05) ; ISR 4UBHIRs ], LDL-C 7J<FH%HIE
ISR4], ZRAZITFEX (HP<005) .

x2 ISR £HFA3E ISR AIGKRERE [ (xL£s) , n (%) ]
HiH ISR 41 (n=30) JEISR 4 (n=128) i P
i (%) 68.23+7.50 67.59 £ 8.05 0397 0.692
T (B 140) 18/12 73155 0.088 0.767
BRI (kgm) 2338 +2.65 20294217 0.957 0.340
W AR 16 (53.33) 70 (54.69) 0.018 0.893
el (4333) (4375) 0.002 0.967
g I (40.00) (37.50) 0.064 0.800
IR 19 (63.33) 55 (42.97) 4.048 0.044
e I 15 (50.00) 61 (47.66) 0.053 0.817
WBC ( x 10'L) 6.52+1.84 7.06 +2.65 1.057 0.292
HbAlc (%) 583£1.19 564096 0.930 0.354
Hey ( pmol/L) 1470 + 426 1438 +4.75 0.338 0.736
TC (mmol/L, ) 3.95+0.82 3.61+0.94 1.824 0.070
TG (mmol/L) 144039 1384027 0.975 0.331
HDL-C (mmol/L ) 176 +0.53 1.59+0.48 1711 0.089
LDL-C (mmol/l,) 2.57+046 2.15+0.34 5.668 0.000

2.2 ISR ZA=39E ISR 427 CCRS, SDF-1 mRNA &
ik R R4 ISR 410 CCRS (1.24+0.22)
SDF-1 mRNA (1.32+0.22) #ik/KF & TIEISR
40 (0.97+0.15, 1.00+0.12) , ZFAHGi¥E X
(1=8.233,10.786, ] P<0.05) .

2.3 2% CCRS5, SDF-1 mRNA & ik KF 5 & B
Ha%m R mEAm o JE ISR HE I B8 %
INF R (22.65+4.59) %, T ISR 445 1= H 42 48
INFEH (39.50+7.27) %, W4IE 2 RA 5

& X (=15.993, P=0.000) . Ifil i CCRS5 £ SDF-1
mRNA FiIkK PSR G EE IR G/ N R E
X (=0.516, 0.583, P=0.014, 0.008) .

24 Homb M niEP BE CAS S LA ISR %
REoH W3 K LRZERAGIE LN
i CHiPRH% . LDL-C, [ CCRS, SDF-1 mRNA)
YN ZHE Logistic [FIHAMT, 45 5 588 R |
CCRS I SDF-1 mRNA J& 5 i e i P g 25 rp fB 5 A 7
CAS Ji k4= ISR Mfak Az (¥ P<0.05) .
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x3 ENnsRMERIZE R B CAS [FR % ISR WEEESH
uiH B fl SE Waldy’ P{H OR fif 95%CI
IR 0.364 0.137 7.057 0.008 1439 1.100 ~ 1.882
LDL-C 0.267 0.142 3.535 0.060 1306 0.989 ~ 1.725
CCR5 mRNA 0.310 0.130 5.702 0.017 1364 1057 ~ 1760
SDF-1 mRNA 0.373 0.149 6.265 0.012 1452 1084 ~ 1.944

2.5 ik CCRS, SDF-1 mRNA k& /K -F %4 do ok
Jii & % & CAS 5 & £ ISR ¢4 A48 LK 1
I 4, ROC &4 W, I CCRS, SDF-1
mRNA Fll 35 B4 Fuill sl ifn 14 i 4 rh B35 CAS I
&M ISR B AUC 7351 0.848, 0.912 #10.956; —
FHEA TS T 1% CCR5, SDF-1 mRNA B i
W (Z=2.192, 2.494, P=0.028, 0.013) .
3 g

g 7 rh AR A BRAE R HEAS 58—, RRAE R AR
Bl 1300 Ji ], EAELAT 550 T ANSETF%9M,
A 2 50% 2 T80k APEFR Y, Tk i 1 ik
A b A e Y 80% 2247 B, HEl, CASE
SRR M R R T P B TSR, SRR S
ISR IR AR 2.70% ~ 33%, SEE KMzt
F 2 2 G AR 1 i U, ISR & —Fh S B4
U A O, ol il A o aat F rh gl oot 1) 49538 1 9
ANRRNE, 3L B P G A R I B AR A
HAEHSIE, BRSNS NEAE, 0 R4k

BB LA 5 . IE RS, A AN
LAIEITE 2 i W AW o 81 € e L g 8
AMIRAEE . AL, JetE SR TR, A P
AR, Ak ISR

1o ——
—
/
/ ]
/ EEES
/’/ ROR CCRS mRNA
y4 SDF-1 mRNA
o / @ —xpa
% / — BE
i3
/
02 /
/
00lL )
0.0 02 04 0.6 0.8 10

1-HE 5%
B 1 MMF CCR5, SDF-1 mRNA ik 7k 35 Gk dn
FZER BB CAS JF& 4 ISR B ROC %k

4 Mi%E CCR5, SDF-1 mRNA FiA/KFXTERMERZE A BH CAS FE L ISR HFMME
%9 AUC T 95%CI R (%) HRE (%) ZRHRE
CCR5 mRNA 0.848 1.10 0.758~0.937 80.00 82.80 0.628
SDF-1 mRNA 0912 1.08 0.844~0.980 7730 86.70 0.640
—HBA 0.956 - 0.913~0.999 93.30 81.50 0.748

RE LIV S B L) () — A R A TR, B
T 2 G2 A LA A B AR T R ) A0 e R - B
HRZMALOH e M, WA P R R
ST TS BT BES IR 2 AUk 05 . CCRS J2
—MatkH T2k, BTEAREAN B LR
T ZARKE, EANA AR RS, HEEhm
TNEE RAE S R K IEVEH . W& R Gk A RARET,
N Hz 40 i K B 43 i CCR5 CC kI Fiid i (cC
chemokine ligand, CCL) 3, CCL4 fll CCL5, ¥
CCRS, MRS IR E, Soe M i b
RAEB X, I RAE O Y AR R
CCRS Wyt FIRRRIEAT B T P9 e AH 240 B U 5 21 52 45
(P B AL, FRaE N BAB AT, 0% 9 R T e s 1),
W 188 S 25 VOV BIF 5% & B0 8 Bl bk sk 48 R A A i
CD4'T 4fiffl CCRS FRik7K -1 2 /5 T s Ik iE # # ,
CDA4'T 4l CCRS5 Kk /K-8 -5 S g kA= AH G

fu] 2 0% 55 YRS e R, BRI CCRS REAS {2 it
rh P A B e SR A SR AR, DT I e i S5 52407
MR R, BWIRAET CCRS mRNA FIEE 17K
SEEA S, IRl BAE AT S THP-1 40 rh
CCRS mRNA FlE& (/KR U, segb vk oF R &k
B 4141 CCR5 mRNA F18& 14 7K 14 i 1%
FH TRz CCR5 mRNA 7K B oA 2E i
AT EE ISR R A ML, SOm A58 R H gRT-
PCR # AR 5% 1ML 7 CCR5 mRNA #ik45 (k. AHF
2 & B, ISR A Il CCR5 mRNA ik K Fi Ak
ISR #ZHF+, H CCR5 mRNA 5HF ARG ARSI
HARG/INREREIEM G, £P CCRS 25 ISR L
T, AT ISR AR Fhricd . AT
e RS RAE VB CCRS W 5| B hkEE, 7E
CCR5 W31 9, CD4" T 4iffiiT R 2kt %&
JE SN, At KR AL S e A, TR
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AR A, JEIS AL ISR,

FEFAN AT AE N -1 (SDF-1) J&—Fh7E rhA
s Rl Lk b R T, el Y
T I 40 A5 AL AE R R IX, 5 M I A A R
W SZAGER, 55 2 Ik ok A Ak 45 0 1045 9 s % V1) AR
5 1 KONTOS %5 PO I g 8, Mkl 2L 1fn 23175
5 SDF-1 #8321k, SDF-1 5 CXC #fkH+32 1k
4 ( CXC chemokine receptor 4, CXCR4 ) 454517
SRR MR ST T ARRE R b, B4 2R
BiIneE ., vl e B koY W I SDF-1 £ Sk
MR ZE= o (acute ischemic stroke, AIS) HBH R
# LH, SDF-1 (KA AIS BE G ™ EARE
RIFME, G R4 M3E SDF-1 AT s A
RO RRERUEAE P BF T 20, Bt i A b iR
F ML SDF-1 K5 MR R IEME, 15
Sl Kok AR AT AL XS A B I DA G . SRR 45 )R
JH gRT-PCR 5 A5/ ] SDF-1 mRNA 7 JI5i 15 4E H
Hgh BRI, HSBEPERS . SURSIIK A
HZJE MG, A T % SDF-1 2 5 ISR Ay I #
ML, B 5T [ Ff 3 i qRT-PCR 4% A A& il SDF-1
mRNA /K, 455 R, 59F ISR 414/, ISR 41
B 1M SDF-1 mRNA Rk K TH &, #E—20
Mr iM% SDF-1 mRNA 3k K5 BE AR5 —4F 8
Jis EAR G /NRAOR e, S5 R BoR R IFA G,
$£7~ SDF-1 mRNA FJ GE7F ISR i PR i & 45 —
FEAEH, SDF-1 ATRERCA 2 ISR KA Zihn ik
Yz —. HEM S 5 SDF-1 k341, SDF-1
i S HANZARGE A, TR A0 AY R I R At AL
PE, S 200 R R R B RN, AT AR AR
A, HEMTAESRAE R B S Sh ik ok RE s Ak b 344 s
[FJEE SDF-1 A3 R S SO, 14 A e Jis) B3 2 1
WAL FARG M , (EUE ARG A8, 0 7 (5 0 5 P
RO AE W A, ABFSE IR & B CCRS, SDF-1
mRNA J2& 52 Wi S 1fi P i 45 b 585 17 CAS Ja &k
ISR IfEIG &, #2/R CCRS il SDF-1 £ ik KT+
fe AT IE T ISR KRS, i shAs Wi ds KR BT
JALBiR ISR, ARFFTiE—R ] ROC #h453#T,
1ML CCR5 F1 SDF-1 mRNA Fi ] ffe iy 4 i 2 v 8
# CAS J5 &£ ISR ) AUC 43 %}y 0.848, 0.912,
THBEA IR AUC Jy 0.956, 8T EAph F s bE
IG5 AT Ay PR e i G 4 v R 35 AT CAS JF ISR
) A R TR 52 |

ZE L RTR, S P A b R CAS JF ISR A&
F ARG CCR5, sDF-1 mRNA Fi5 KR8,
FJEHJE ISR KA R, —HBAXT CAS &
R ISR TN A4 i, %I R 401 93] ISR,
RERIT A —E MM E. 2R, ARFTRNARIFE

AREBIIN, R R E IR 2E, I H CCRS,
SDF-1 mRNA JE¥# ISR & A i LR i AT 48,
BATEIRETT R Z s . KEEARERTY .
S0k
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