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[ ZE] BB K158 & CD4"CD25" Treg 48 it TLR4 A E 48 im # (hCMV ) -IgM 5 3h Bk #5 A5 58 4L A & bk J 4% 58 ( As-
ACI) BHEFFHRBARIG X Z, AL RI89 #] As-ACI BF (WAL | 7 R BAE BARK 43 ) (PB4, HIBEH A
FhRAR B L5 RN As-ACI BH 5 A MBEER A ALK R B3 Jh % 4, Wa & 2198 8 o CDATCD25 Treg & LK F
A4 4w A8 TLRA A K P hCMV-IgM #t 4k fa bk 5 Fa 1 B2 w2 BB (IMT) . 57 As-ACT B 2 H IR F 0 e B &, 57
CD4"CD25" Treg 4 it 'TLR4 5 IMT 948 5%t & 2 27 20 3h bk k& 69 TR ML, SR B4R L4 CD4" CD25" Treg 4m i, . HDLC 7&K
FAKT 2+ BE 28 TLR4 & 3A hCMV-IgM Ak Fa M & TC TG . LDLC hs-CRP K-F IMT % FAF R4 (P<0.05), MBEEF 4L 1B
YR R B F 4L CD4” CD25" Treg 40 LK F- 4% K 4K, TLR4 & A hCMV-IgM ARk M IMT 4R 438 & (P<0.05) ,
CD4"CD25" Treg #aftL /R -F 5 IMT £ fi48%  TLR4 &£ 5 IMT 2 E48% (P<0.05) , ZFfe/E CD4"CD25" Treg &5 TLR4 & A |
hCMV-IgM #Ak [aH 2 As-ACT & 2 20 3h Bk % 49 & e B & (P<0.05) , CD4"CD25" Treg 4m i, ' TLR4 ik /K- B b-4h ) o9 Fm)
BAE & T E AN (P<0.05) . 4518 41A 2 CD4'CD25" Treg 28 it TLR4 .hCMV-IgM 4k fatk £ 5 As-ACI % 2% 1 3h bk # 4%
AL e A % 98 )8 f CD4” CD25" Treg 40 ML\ TLR4 3A T ABIF TN J% K i A2
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Relationship between peripheral blood CD4" CD25" Treg cells, TLR4, hCMV-IgM and

carotid atherosclerosis in patients with atherosclerotic acute cerebral infarction
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[ ABSTRACT ] Aim  To explore the relationship between peripheral blood CD4" CD25" Treg cells, TLR4, human
cytomegalovirus (hCMV')-IgM and carotid atherosclerosis in patients with atherosclerotic acute cerebral infarction ( As-ACI).
Methods Select 89 As-ACI patients ( cerebral infarction group) and 43 healthy individuals ( control group) for physical examination.
According to the ultrasound results of the internal carotid artery, As-ACI patients were divided into normal endometrial group, endome-
trial thickening group, plaque group, and stenosis group.  Compare the levels of CD4*CD25 " Treg cells in peripheral blood, TLR4 ex-
pression in mononuclear cells, hCMV-IgM antibody positivity rate, and intima-media thickness (IMT) among different groups.
Analyze the risk factors for carotid artery stenosis in As-ACI patients, and examine the correlation between CD4" CD25" Treg cells,
TLR4, and IMT, as well as their predictive value for carotid artery stenosis. Results The levels of CD4" CD25" Treg cells and
HDLC in the cerebral infarction group were lower than those in the control group, TLR4 expression, hCMV-IgM antibody positivity
rate, TC, TG, LDLC, hs-CRP levels, IMT were higher in the cerebral infarction group than in the control group (P<0.05). The
levels of CD4"CD25" Treg cells in the normal endometrial group, endometrial thickening group, plaque group, and stenosis group de-
creased sequentially, while the expression of TLR4, the positivity rate of hCMV-IgM antibody and IMT increased sequentially ( P<
0.05). The level of CD4"CD25" Treg cells is negatively correlated with IMT, while the expression of TLR4 is positively correlated
with IMT (P<0.05). Hypertension, CD4" CD25" Treg expression, TLR4 expression, and positive hCMV-IgM antibody are risk
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factors for carotid artery stenosis in As-ACI patients ( P<0.05).

and TLR4 expression levels was higher than that of individual detection (P<0.05).

The predictive value of combined detection of CD4*CD25" Treg cells

Conclusion The levels of CD4"CD25" Treg

cells, TLR4, and hCMV-IgM antibody positivity rate in peripheral blood are related to the progression of carotid atherosclerosis in As-

ACI patients.
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VR RTS8 S M 1 i I A8 | 3k
ofs BE B AL B 20 P X AE S ( atherosclerotic  acute
cerebral infarction, As-ACI) J2& & 14 ki #5461 Iifa PR 25
B2 — R S AT 3 2 2 i 78 s Ik o AR 5 1 AR 1f
B KA As-ACT B H A B A7 AR I B R AE
SIS, AR PN SO P | S 9T P T 40 i B 2 A
RV, CD4" CD25" Treg 2 )& TS 58I 11 T 4,
2 54 P R A I G e TS R . Toll A2 1A
4(Toll-like receptor 4, TLR4 ) 1] 42 56 i 52 Wi 1 R
E SV, 55 TS E S VL 1B 5 2R AR L 3l ik oks o
A D0 LR G e g AR, X L 40 o 2
(human cytomegalovirus , hCMV ) #3i , % IfiL 45 P B2 $t
Bir=Az s 3B kO i V32 K i ) 32 2R
KAMAE, 2550 K 55 A5 BB 149 I okt R 2591 50 ok ople 7 A
S5 AR BE &0 1) R B R N 22— ik, A
TR AN R I CD4* CD25 " Treg 4l il , TLR4 .hCMV-
IgM 5 As-ACI B # S8 IR AL 19 R |, il R
W As-ACLEFXEVRTT T R/ AR IS %

1 #ABITE

1.1 —fg&EM

A B 2021 4 10 A —2022 4 9 A As-ACI
BH 8 Bl NMAERL, WA HFAE(FEAE
e ot M R 2R B 4R T 2014) Y S AR L2 R
GEHEHRD A As-ACL; EH>40 ¥, X HENR
Bf R <24 h; HR A, HRAnE. 450 S HME
WA MR AN AR R e %
M FR Sk, B R EROR R A 43 1 o xR
B, WU BER(ERERIMLRZREEE
B(P>0.05;% 1), AAMNEZ R EZE A AHEH
miE HREZmERES, AHRTEEKKMA
I Z 52 #E(20201121)
1.2 MBfkEERE

ZREBRME L, LEW, EAVE L LA
7 %W OU(xMATRIXIE33, ® A ), 5 k& 2 ~
3 MHz, 4 U 3 /4 20 fik 79 J & Ji ) £ (intima-media
thickness, IMT) , IMT< 1.0 mm ¥ 31 A 34 ik W J% 1IE
®,1.0~1.5 mm HFAFKAEEE, =1.5 mm

The combination of CD4"CD25" Treg cells and TLR4 in peripheral blood can better predict the pathological process.
CD4*CD25" Treg cell;

TLR4; hCMV-IgM

HrHNEmE S Sy H R R R,
Y5k S E =50% K a3k ED , REBFA
KA EEFE As-ACL EFH QW NBEEF A AE
WEH PEHH e FEH

F1 ERESTRA—MERELR

B R (n=43) JNASFELL(n=89)

RBLH1(%) ] 21(48.84) 49(55.06)

AW/ T BI(% ) ] =60 %  22(51.16) 45(50.56)
<60 ¥ 21(48.84) 44(49.44)

PRFRAE L/ (kg/m?) 22.3642.18 22.9142.06

B LR/ [ B (% ) ] 9(20.93) 35(39.33)*°

BRI/ [ 1% ) ] 16(37.21) 37(41.57)

R/ TBI(%) ] 18(41.86) 38(42.70)

W AR/ (% ) ] 13(30.23) 31(34.83)

Haky P<0.05, 54 IRAL H A,

1.3 SMEIM CD4"CD25" Treg 4RAE  TLR4 BN

BANRKEERSEF#KL S mL & T 5%E
FORBEILRARE AR BEMLRE, 2
Al AN 100 L 370 % o, 52 5 % & Aw X\ 10 L CD4-
PE .10 pL CD25-FITC, *t 8 & # fm A\ 10 pL CD4-
PE .10 pL IgGI-FITC, Az X\ 500 pl PBS F & & A T
A 48 f L (BD FACSCanto 11,3 % Z b = B 0 A
IR E) _E#E, K Cellques # f #t CD4" CD25" Treg
20 JL A A E 4 H #EAT A3t TLR4 5k 35 KA 0 6
b, 54 b5 pl TLR4-PE .10 pL CDI4-FITC,
Xt PR & o A N5 uL IgGI-PE, 10 pL CDI4-FITC,
Cellques X #4451+ CD14"TLR4" 48 4 1 B 4 b o
1.4 hCMV B2 By

W2 mL R FMEFEM, £EKE 10 min,
3500 r/min 4 20 min, 48 & FF K, & F ELISA
HEA N L% hCMV-IgM FU MR % R A & W F R
DAL A A BOa RN E R B AR (% B Mu-
hiskun /A &) 78 450 nm WK A0 K FEE, R
A=A IE X BB K % E B x40 X R %0, Index 18 = F£ &K
KA/ R, Index E =1 H KD 24
20 hCMV R % fH R AL,
1.5 EHEERRRE

BEHENKRIERE, B3 mL BB # M, B
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7170A/AU2700 2 8 21 A& fo 2 A 00U T & B8 B B2
(total cholesterol, TC) | H i = B ( triglyceride, TG ) |
& % & fg % & BB [E B (low density lipoprotein choles-
terol,LDLC) . 7% & & It & & JIE [ B2 (high density lip-

A8 % 1 5 ROC | Logistic [ VT 2~ 4 T U 4 18 #0 & [ [
%, P<0.05 A E=RHEEMN,

. . 2 & =
oprotein cholesterol, HDLC) &K, B 1.4 ¥ E#F &,
8 | £ 4 SpectraMax M5 % oh fE B An LR BX 2 2.1 & 48 CD4" CD25" Treg A1, TLR4 Z 4547 1)

M % A I A 8k C R B & & (hypersensitive C-reactive
protein , hs-CRP) A, ik 7 & W T & X 3 L 4 4 £
BH RN,
1.6 SitFESH

R SPSS 20.0 K HFHATRIT 24T, T E KK
PLowss R, KA ¢ B o B [ R 7 2 8T 5 1H B
B (%) & &, %A x* %3, Spearman # % P
AT AN JE L CD4* CD25" Treg 4 A, \,TLR4 5 IMT &

bt

JkFEZELH CD4" CD25" Treg 4l . HDLC /KK T
IR, TLR4 23k (hCMV-IgM 4014 B % TC TG
LDLC hs-CRP 7K1 IMT &5 T4 R (P<0.05; 3 2) .
BAELH hs-CRP 7K V-85 T AR IE 8 21 | P RS SR 40 ( P<
0.05;%2), WHIEHF A PIBHEEA] BEed] Bersdl
CD4" CD25" Treg AHMI/KFARIKBEAR, TLR4 635 hCMV-
IgM B PHH N IMT AR =5 (P<0. 0553 2) .

R2 &4 CD4'CD25" Treg k. TLR4 E45HRATLL 5L

on . TC/ TG/ LDLC/ HDLC/ hs-CRP/  CD4*CD25* TPR4 ;%};ﬁf IMT/

(mmol/L) (mmol/L) (mmol/L) (mmol/L)  (mmol/L) Treg/ % Fibk/ % CBl(%) ] mm
Xof B 20 43 4.50+0.56 1.26+0.21 2.51+0.41 1.39+0.21 3.65+1.02 12.68+1.33 11.74+2.16  5(11.63)  0.65+0.17
AL 89 5.1320.85 1.7120.23% 3.69+0.58° 1.06+0.22% 6.41+1.28* 9.69+1.06* 16.74=1.95* 26(29.21)* 1.67%0.16"
WIKIE®4 16 4.87+0.84 1.58+0.21 3.46+0.52 1.16+0.21 5.81+1.31 11.69+1.02 13.65+2.01  2(12.50)  0.70%0.13
PG EA] 21 5.01+0.55 1.69+0.31 3.57+0.49 1.08+0.20 6.04x1.16 10.23+1.11" 15.24+1.95" 3(14.29)" 1.38x0.18"
BEHe2 28 5.16£0.65 1.720.21 3.74x0.62 1.02x0.19 6.52+1.32 9.58+1.06™ 17.33+1.79™ 7(25.00)"> 1.87x0.17"
Al 24 5.36+0.64 1.79+0.18 3.88+0.71 1.01+0.23 7.01+1.41" 8.01+1.12" 19.41+2.03" 14(58.33)" 2.34+0.22"

H:a A P<0.05, 5T HLES ;b R P<0. 05, 5N IE R 4L HLE ;¢ R P<0.05, 5 IR A1 e ;d o P<0

.05, 5B dl ik,

2.2 CD4"CD25"Treg #lff \ TLR4 5 IMT B9#E %14

CD4"CD25 " Treg ALKV 5 IMT 2 HAAHIE (r=
-0.243,P=0.022) ,TLR4 %3k 5 IMT S 1EMHX(r=
0.239,P=0.024;& 1) .

20 - 40 ~
15k 304
I 0
o g
D101 20
a o =
o : -
S sk 10
(@]

0 1 1 1 L ] 0 1 1 1 L ]
0 0.5 1.0 15 2.0 25 0 0.5 1.0 15 2.0 25
IMT/mm IMT/mm
1 CD4'CD25"Treg {Hffl , TLR4 Rix/KF5
IMT B985k

2.3 As-ACI EETPEENREEZSH
DASsh ke as R AR e, DL R 22 A &R
i H A% i, Logistic 1 I 43 A7 7, & 1L &, CD4”
CD25"Treg ,TLR4 hCMV-IgM $i44 B4 & As-ACI H
BN PGS 2 (P<0.05;% 3)

F3 As-ACI EEMBNBKBLE EIEEZE Logistic B34 #7

By B SE  Wals ¥ OR(95% CI) P

24 1fiL 0.426 0.206 4.276 1.531(1.022~2.293) 0.039
+ +

CDATED2S™ 6 512 0.247  4.297 1.669(1.028 ~2.708) 0.039

Treg

TLR4 0.489 0.201 5.919 1.631(1.100~2.418) 0.015

hCMV-IgM

Ny 0.531 0.261 4.139 1.701(1.020 ~2.836) 0.043

L ( )

2.4 CD4"CD25"Treg ZMAfl, TLR4 Xt 31 3h Bk 3k = By
T &

CD4*CD25 Treg M TLR4 B4 4600 f 75100 447
{8 55 T H UG I ( P<0. 001 ;36 4 FIEI 2) .

&4 CD4'CD25"Treg M, TLR4 RiAXF
BN Bk B BTN (B

kit AUC 95% CI SE  Cut-oflt/% P

CD4*CD25" Treg  0.816 0.722~0.921 0.051  9.91  <0.001
TLR4 0.785 0.685~0.885 0.052 18.87 <0.001
A 0.882 0.804 ~0.960 0.040 - <0.001
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2 CD4'CD25"Treg ZHAf1, TLR4 T
IRk IRE B ROC Bk

3 %W iR

UEAE R U PE G AR E & 5 AF e Ak ke 3, 3 ks
PR AL &3 3 R AEAE ST S8 1 B N, 3 B 4% S
o7 JUT 5 A 2H 27 463 405 R B B g 2 4UAR B e i 5 S A
i3 475 S 7R 410 A 4 25 B AR ORE s I A BT
TP T 40 MR BORE T 40 M B Ak 2
CD4*CD25" Treg #H I 245 Thl 4RI LTE B H S0 5%
Z L, BEAE A o 430 4R M A O IR 98 9 LA R i/
LA | B G i 32 S e i e AHF
FEER BN, As-ACT FBFSMA ML CD4* CD25 " Treg 4l
JHL A SPGB A S B B 2 55 80 Jok s A 1 £ 9
ARFR TN U IR B, T R PR A Sk A T R
W AR S I B R N SR A 2 R RN, A B
W2 B 2 200 M L % Bl B T 40 6 52 350 1 4 e
T, FECA A o A R R IA K
ST, B A7 00 5 R R A 40 48 A DX 3 B SR
B AAE F R, AT S B CD4* CD25™ Treg 4 it /K “F
FEAR

TLR4 7 3 ik ok B A Ak BEBR v 5 v 2 1k /K F 3
T S AL AT %% 8 iR A 1 O DR e A 1) 4
FE AR AR 531k, T 3E o BEL T TLR4 %5995 2% 35 AT LA
BRATR I 5 200 B i o T AR 960 VS 400 i 4 £ 0 B ke 4% i
WFERE", A¥HINN, TLR4 KFF+m A F]
T 2R Bk AR BT £ KV A I 00 S A BRI i, 52 i)
BAEERIRITRCR™ ) RIS 5 R, As-ACT
HBEANE B AZ A0 TLR4 3235 7K - i 2% 1 Tt
RS BN | I LBl 25 250 20 Jok o83 A Al Ak 28 i B
TR JiH] TLR4 Al BES 5 As-ACI kit
T, AT 45 R W, As-ACL (3 4P A 1l hCMV-

IgM FAVEZR T B, T REJE K hCMV Jg e ] 417
il — AL B A U I 175 5 VA SRR ST B, 1
TR B s hCMV B I8 W] 5| R HILAA 4 5 21
B 3G AE BT AR B G, (R 1 A8 7 LA 2
B, S Bl IR R AL I & Sk

AWFFTEEF s, CD4” CD25 " Treg 40 M /K S 5
IMT 2 FUAHSE T MZ A0 TLR4 Fik/KF5 IMT
IEA S, Al & B CD4* CD25 " Treg 4 g A1 804> 1%
Nl TLR4 RIA7KF-XF B B AL 251 20 Jok pe 72 ELA R 4
P TREI SR , A 106 45 Ak DN s JHL Bty 00 A
[ L& . CD4* CD25" Treg . TLR4 . hCMV-IgM 4 {4 BH
PEREHER AR, BrLES " s Rk, #ish
kA AE #4F As-ACL 34 1A I CD4* CD25" Treg 4l
ME 43 LG5 IMT 52 670R 5C , 18 BEAE A i it 1o R 1 457
WD REM AR APETE bR, B A ##IA K, CD4”
CD25 " Treg A /K F- 1] LAAE A £ 4 As-ACI (10 57
SR 2, X e o AR R ELA O ARRE S AT
FEARAL B A AU F, BEBIAME I CD4” CD25”
Treg 2 MLV FEAS | BRASAZ A1 TLR4 263K 7K - 3%
JIFN hCMV &% AT G 2 i = Jii A5 58 251 5 fok o A Al £

25 ATk, CD4* CD25 " Treg 41l il 7K -7 5 ik 585
AR A P P A5 S R0 5 71 i i 2 e AR 34, i A ] o
FAAIZ YA TLR4 IKKF-F1 hCMV e B PE 5 2
Fh s R B 20 3 Wk o Ak Al A 7 R R 4 i s 34
HH i, CD4* CD25" Treg 4 Jfl #1841 4% 41 g TLR4
FEIR KT 106 A T R 48t v ik A5 A 350 5 ik ople 7 Tt U
Rhg. HAHEIR AN B, AR REEARBER
ISk,
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