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[HE] B HFiT &% M4 B JE (systemic lupus erythematosus, SLE) & # 1fi % CX3C #afk K + 32 &
1(CX3C chemokine receptor 1, CX3CR1) ., #fk [ F AL & 20[ chemokine (c-cmotiD) ligand 20, CCL20] 3 ik J I 5 9%
WREMXLR, FE A 2020 4 8 ] —2024 4 8 JJ WA TA] T 15 5 B Bb K 27 Bl b nt 22 01 B8 B g 78 S BE 3 12 1Y
SLE 8 % 150 i /5 2 B 58 41, ¥ B8R 58 1 40 36 AR 9 5% 993 1% 211 48 £X (systemic lupus erythematosus disease activity
index, SLEDADE4Y , 73 9 15 B 1% 5 41 (5 /0 <<SLEDAI=<C9 43 )53 45w B % 3l 20 (9 43 <<SLEDAI<<14 43 ) 50 f4i] il 7
FENE S (> 14 53 AT ] 5 5 3 456 ) A T e B2 45 1 v 28 A7 4 THD A S 174 i B2 52 103 150 44 1 b X B AT o R JH il 30K £
95 W BAF 0 52 5 Cenzyme-linked immunosorbent assay , ELISA) 4 1f i CX3CR1 Hl CCL20 i % ik K, LA AF 5% 41
FXS B 17 CX3CR1,CCL20 3R 35 K - Kl R 48 5 5 LA 18] 9 1% £ B2 SLE f& 2 1il7E CX3CR1.CCL20 £ ik K
3 ; Pearson 43 #r SLE #4 I i CX3CR1.CCL20 5 i FRFE AR 18] () 5% 2 5 5K H Logistic [8] 3 40 1 SLE %% /™ 5 4
R 52 X 25 32 3 3 TR 45 AE il £ (receiver operating characteristic curve , ROC) [l £& ¥ IfiL i CX3CR1,CCL20 2
M R B R DN e SLE 18 R B 0 N AR . SR FST A A it 4(3.24£0.51) X 107/L | MMl £1. 8 11 (92.75 £
10.68)g/L itk [ 40 i 31 % (0.8240.17) X 107/L . i /M (109.56 220.03) X 10°/L . #MA C3(0.65+0.14) g/L K #h &
C4(0.244+0.04) g/L /K V¥ T XF B 41 (P<C0.05) 5 IfiL i CX3CR1(7.11+1.62)pg/L . CCL20(18.17+2.42)ng/L. . £T
A URE R (5.4141.22)mm/1 h B3t dsDNA $ 4 (1.580.47)U /L 33k K 44 1 3 v T % B4 (P<<0.05) , H
% 3 21 1L 3 CX3CR1(13.7843.39) pg/L . CCL20(43.47+7.06)ng/L kK P B Fm TREFHA[(7.31+
1.54)pg/L.(27.96 415 ng/LIH i % Sh 20 (9.1942.18)pg/1 . (38.6846.96)ng/L ] (P<C0.05) , H Ji % 5 20 1.
% CX3CR1 f& CCL20 2 ik /K F 1 B 3 7 T 58 2 3% 2 41 (P<C0.05) . Pearson #H 3¢ P 45 4 B 7R | If. i CX3CRI1,
CCL20 521 40 P 4 2R (r=0.408.0.510, 3 P<C0.05) .3t dsDNA Hif& (r=0.435.0.423, 3 P<<0.05) B IFH %, 5 A
40 3 K Gr=—0.417 ., —0.502, ¥ P<0.05) | Ifl £ 3K 4 (r=—0.435, —0.406, # P<C0.05) ] | #k [ 40 Jf1 i1+ % =
—0.610, —0.421, ¥ P<C0.05) | Ifi. /N (r=—0.636, —0.464, ¥ P<C0.05) . #h & C3 (r=—0.406, —0.624, #4 P<<
0.05) 2 #h A& C4(r=—0.421 . % P<C0.05) 5 11 A X% . Logistic [ 5 23 #1 7% , $T dsDNA HL 4K  Fh A C3 44 C4.,
CX3CR1 M CCL20 ¥ 2y SLE & 35 9 1 /™ 5 2 BE /9 5% i[5 2 (P<C0.05) , ROC 1 4k 45 3 7, il ¥ CX3CR1,
CCL20 ¥ i SLE %% 15 2 B iy i 28 T 1 2 Carea under curve, AUC) 43 % & 0.785 (95% CI: 0.733~0.837) .
0.761(95% CI:0.707~0.816) , fUJ& & 43 71k 72.09 % .68.72 % , 4 57 & 73 5l 24 72.73% .76.04 % , CX3CR1.CCL20 Bk
A PEAS SLE F5 15 2 B (19 AUC 24 0.856(95% CI:0.814~0.898) , filt /8% iF 4 80.72% , ¥ 5L BF 4 81.75% . 451 SLE
B I CX3CR1.CCL20 # ik B, CX3CR1.CCL20 5 SLE S ™ EAR A X, H =% L FHE % M SLE 8% 5%
N AR BE 1 Jh ST fE B P25, CX3CR1 . CCL20 WAl SLE B9 AUC # % @ , L3 CX3CR1,CCL20 Al 1 R P4l SLE f#% B
Eisg 7
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Expression of serum CX3CR1 and CCL20 in patients with systemic lupus erythematosus
and their relationship with disease severity
YIN Xiu-shan', ZHANG Bingl, ZHU Feng-danl , TAN Xue—lingl , HE Ren-dongz*
(1.Department of Medical Laboratory, Beijing Anzhen Nanchong Hospital of Capital Medical University, Nanchong
Central Hospital, Sichuan Province ,Nanchong 637000, China; 2.Department of Medical Laboratory, Affiliated
Hospital of North Sichuan Medical College, Sichuan Province, Nanchong 637000, China)

[Abstract]  Objective To investigate the expressions of serum C-X3-C motif chemokine receptor
1 (CX3CR1) and chemokine (c-¢c motif) ligand 20 (CCL20) in patients with systemic lupus erythematosus (SLE), as
well as their correlation with disease severity. Methods A total of 150 patients diagnosed with SLE at Beijing Anzhen
Nanchong Hospital of Capital Medical University between August 2020 and August 2024 were enrolled as the study
group. According to the scores of the systemic lupus erythematosus disease activity index (SLEDAD , the patients
were further divided into three subgroups: the mild activity subgroup (5 << SLEDAI << 9 points, n=53) , the
moderate activity subgroup (9 < SLEDAI << 14 points, 7=50) , and the severe activity group (SLEDAI > 14
points, n=47). In addition, 150 healthy subjects who underwent a comprehensive physical examination at the Health
Management Center during the same period were selected as the control group. The enzyme-linked immunosorbent
assay (ELISA) was used to detect the serum expression levels of CX3CR1 and CCL20. The serum levels of
CX3CR1, CCL20 and clinical indicators were compared between the study group and the control group, and the serum
levels of CX3CR1 and CCL20 were compared among SLE patients with different disease severities. The Pearson
correlation analysis was performed to investigate the correlations between serum CX3CR1, CCL20 levels and clinical
indicators in SLE patients, and logistic regression analysis was adopted to identify the influencing factors for the disease
severity of SLE. The receiver operating characteristic (ROC) curve was employed to evaluate the predictive efficacy of
serum CX3CR1 and CCL20 detection alone and in combination for the disease severity of SLE. Results White blood
cell (WBC) count [ (3.2440.51) X 10°/1. ], haemoglobin [ (92.75+10.68) g/1.], lymphocyte count [ (0.82+0.17) X
10°/L], platelet count [ (109.56+20.03) X 10°/1.], complement C3 [ (0.65+0.14) g/I.], and complement C4
[(0.24%+0.04) g/1] were all lower in the study group than in the control group (P<C0.05). Serum CX3CR1 [(7.11+
1.62) pg/L], CCL20 [ (18.17+2.42) ng/L], erythrocyte sedimentation rate (ESR) [ (5.414+1.22) mm/1 h], and
anti-dsDNA antibody [ (1.58+0.47) U/L] expression levels were significantly higher than those in the control
group (P<C0.05). Serum CX3CR1 [ (13.78+3.39) pg/L.] and CCL20 [ (43.4747.06) ng/L ] expression levels in the
severe activity subgroup were significantly higher than those in the mild activity subgroup [ (7.3141.54) pg/
L, (27.96+4.15) ng/L] and moderate activity subgroup [ (9.194+2.18) pg/L, (38.68+6.96) ng/L] (P<C0.05).
Serum CX3CR1 and CCL20 expression levels in the moderate activity subgroup were significantly higher than those in
the mild activity subgroup (P<C0.05). Pearson correlation analysis revealed that serum CX3CR1 and CCL20 levels
were positively correlated with ESR (=0.408, 0.510, both P<(0.05) ], and anti-dsDNA antibody (r=0.435, 0.423,
both P<C0.05), and negatively correlated with WBC count (= —0.417, —0.502, both P<C0.05), haemoglobin (=
— 0.435, — 0.406, both P<C0.05), lymphocyte count (r= — 0.610, — 0.421, both P<C0.05) , platelet count (=
—0.636, —0.464, both P<<0.05) ], complement C3 (r=—0.406, —0.624, both P<(0.05) and complement C4 (=
—0.421, —0.430, both P<C0.05). Logistic regression analysis indicated that anti-dsDNA antibodies, complement
C3, complement C4, CX3CR1, and CCL20 were all factors influencing disease severity in SLE patients (P<C0.05).
ROC curve results demonstrated that the area under the ROC curve (AUC) of serum CX3CR1 and CCL20 in
diagnosing SLE disease severity was 0.785 (95%CI: 0.733—0.837) and 0.761 (95%CI: 0.707—0.816) ,
respectively, with a sensitivity of 72.09% and 68.72% respectively, and a specificity of 72.73% and 76.04%
respectively. The AUC of CX3CR1 and CCL20 detected in combination in assessing SLE disease severity was
0.856 (95%CI: 0.814—0.898) , with a sensitivity of 80.72% and a specificity of 81.75%. Conclusion In patients
with SLE, the serum expression levels of CX3CR1 and CCL20 are upregulated. Both CX3CR1 and CCL20 are
associated with the severity of SLE, and their elevation serves as an independent risk factor for disease severity. The
AUC values of CX3CR1 and CCL20 for evaluating SLE are relatively high. Therefore, serum CX3CR1 and CCL20
may serve as auxiliary indicators for the evaluation of SLE.
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PG ELZHNRLEEAEHWRIE, TR2AEHZ
wmE, WREEME. M. LW RS ML RS,
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XF SLE % i ML i 58 B i R A, Horpa b A
M HAZARAE SLE R FR i E 2 8 1772 %
L R TR — 2R AR R T A M ) B Y
NG e k1 7S R N R U = VA SR A S R 2
AREREL S, BRI NES K, 5 ea
20 M 1) R A AT RS . CX3C L T A2 ik
1 (CX3C chemokine receptor 1, CX3CR1) J&—Fh
MR AL Az R, HECA Sy CX3C #a b I 7 Aic
&1 (CX3C chemokine ligand 1, CX3CL1), fE&
SEARAS T, CX3CLL M P B4 . 2T 24 240 i <5 20
Meor i, 5 CX3CRLIZ A G, Al A5 e 40 i 1)
SERE TR ALY AT B ARG B, AR HE S8 RE S Y & A AN
KRN #afk I F B A& 20 [chemokine  (c-
cmotif) ligand 20, CCL20] J& 55 —Fh 8 2 ) #a 1k
Wy, HzikHC-CHEAEHNTFZIEKE (C-C
chemokine receptor 6, CCR6), CCL20-CCR6 %
TERAE M RER N T R EEEAEM S, £A %
FEVERR H, CCL20 1Y 3Rk 7K Pt # & A s
550 0 T Bl B K™ R A AR A O
SR, CX3CRI1. CCL20 £ SLE {4 i i i1 3%
KTEN S SRS REN SRR D, B,
W AMFFE SLE [ 4 1 7% CX3CR1, CCL20 1Y £ ik
M HEHRERER KR, A %N SLE #5% 1% PEAE
KBTI A 4 B B AR W bR AR ) S IR AR IR T
FE A, BRI

lupus

1 ARSI

1.1 — %R 40 A 2020 4F 8 H —2024 4F 8 A 5k
1 R )R NS N g T W e
W SLE B % 150 Bl /E M ik ge 4l , 55 4 17 3]
M 133 0, Fik 39~51%, FH (44.26+6.73)
% W AFRE: OGS SLE 60 2Kh5 i 1 @
HIKH2 KW O 1A H AR 42 320 B i % &
G JE TP G YT 5 @ BR8] R8I DR 18] ¢ s 1
SEEEVEIL . HEBRARME: O/ IFLRB LT R . R
S MERE AT 5 A B B MR, O/ E

YL s QAL T Ok 0 O B R
SLE & & & M R 40 1F 20 B R 96 9% 95 6 3 48
B (systemic lupus erythematosus disease activity
index, SLEDAD ¥4y, 2 NREHHH (Go<
SLEDAI<9 73 ) 53 il . v B sh 4l (9 7 <
SLEDAI<1473) S50 FIE G sh 4l (>1473)
ATAF) G 5 R BRCIR) 0 T A B A L 0 AT 4 K
Ko A fit e 21X 150 44 1 BN IR, X IR A 22 2 T
K, BrE2000, L1306, 4k 36~55%,
P (45.1357.62) % . HEER A A B S MR
W YRR R iR S T B B I A g ) e
(P00 o AR 5T 2RI N BRZE PR O L AR R 25 S R ST
SR (P>0.05), HA WM.

1.2 ik

1.2.1 Il { CX3CR1.CCL20 K- WFFEdl s
X IR TG R A AR S N R Ik i 5 mL, %
i # & 30 min, L3 000 r/min 3 (B0 E &R
8 cm) B0 15 min 4 B MLV o ML T AR AR AF T
—80 “CUKAE R M o A 52 56 R FH Tl 16 A 92 W T 3K
% (enzyme-linked immunosorbent assay, ELISA)
I I 75 o CX3CR1 5 CCL20 By ik k¥, k5
N A bR AR PR A BR A T

1.2.2 WESRF  WCHEWT I B IR — e BTk
Ll 5 AIF 5 2l AR BE A i v CX3CR1. CCL20 ik
I Rl RAE A5 5 HE B [R5 17 % B2 SLE A4 1L
15 CX3CRI1, CCL20 % ik /K F; Pearson % 43 #7
SLE & # il CX3CR1. CCL20 55 i PR 48 7 8] 19
X FKo; ooz H TE R E £ (receiver
operating characteristic curve, ROC) it %5 i & T
M Carea under the curve, AUC) ., #URE | f+ 57
FESE TR o

1.3 Stk B SPSS23.0 e it A4 4 B
Bl o IR L BCR e g . LI R T 20
Ml SNK-¢ ¥ % . Pearson ¥ 43 #7 Ifil 7§ CX3CR1,
CCL20 /K °F 5 SLE J5 18 2 & Z ] i A O 1k .
Logistic [8] 5 73 #7 SLE % 5 ™ 5 F2 & 09 52 PR &K o
T ROC #2294l ifL 7 CX3CR1. CCL20 Hh J
HK 5 A6 X6 STUE 5 155 7 B2 1Y PP S g . P<<0. 052K
ERAGITFE X,

2 4 R

2.1 241 CX3CR1.CCL20 #AKFH# o
S 087 o G 1T o = N7 N V11 o GO | P4 A

AMA C3 . FMA CAKEIMIE T X B4, 20 40 i Ui 1%
# . HidsDNAFifk . CX3CR1. CCL20 /K i
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FEETXRA, Z5A%i%E X (P<0.05), 2
HMWLEF . MRBER. 24 hWREAZE RSG5
%1 £HCX3CR1.CCL20 %Ak F B IG RIS 5

Table 1 Comparison of CX3CR1 and CCL20 expression levels and clinical indicators between the two groups

X (P>0.05), W1,

(n=150,7%s)

14 1A 34 JlIEAR A= R E AN T4 IR i oRiTn i LIS IR FE A

(X10%/1) (g/1) (X10°/1) (X 10%/1) (mm/1h) (pmol/L) (mmol/L)

0 enkil 3.2474-0.51 92.75+10.68 0.824-0.17 109.56-20.03 51.4748.54 69.2145.19 3.87+1.26

it B2 6.984-1.02 127.47+12.13 1.890.41 207.66438.42 5.4141.22 68.13+4.56 3.82+1.21
i 40.166 26.311 29.525 27.730 65.392 1.915 0.351
P1H <0.001 <0.001 <0.001 <0.001 <0.001 0.057 0.726
AL 24 hIREH Pi dsDNA itk #MAEC3 #MA C4 CX3CR1 CCL20
(mg) u/L (g/L) (g/L> (pg/1LD (ng/L)

el 54.4949.08 1.584:0.47 0.65£0.14 0.240.04 7.1141.62 18.1742.42

Xt B 21 53.22410.17 0.4240.10 1.15+0.21 0.50£0.14 5.761.71 15.76£2.61
HH 1.141 29.566 24.263 21.870 7.019 8.293
PY 0.255 <£0.001 <£0.001 <£0.001 <0.001 <20.001

2.2 R[AE FE B SLE 45 CX3CR1.CCL20 %
KK L #E R E 4 CX3CR1 B CCL20 K
[ R = = i R N S R . I W L AR e
CX3CR1 K CCL20 K-V TR g4, 2E5H
GiilEE L (P<<0.05), W# 2,

#2 AERIEREE SLE & CX3CR1,CCL20FKIEKFE

257
Table 2 Comparison of CX3CR1 and CCL20 expression
levels among SLE patients with different

disease severities

(T+s)
451 1511 %4 CX3CR1(pg/L) CCL20(ng/L)
RS A 53 7.31+1.54 27.96+4.15
o 3 B 4 50 9.19+2.18 38.6846.96
Y IREsIE | 47 13.78£3.39% 43.4747.06"
Ffd 90.350 84.370
PAH <0.001 <20.001

*P fH<C0. 05 5 5% B 1 3 41 1L ¢
B (SNK-g K1)

2.3 WFSE 4 I3 CX3CR1,CCL20 7K F 5 It B 48
b B9 A & P Pearson A & PE &S R B8, MG
CX3CR1. CCL20 524 i % % . $t dsDNA $iT
REIEAHSG, SHANMT%. mesE /e . ke g
[ G RN N 7 N O I a7 N O 0
¥ (P<<0.05), W3,

2.4 SLERBERE™ERENREER SN KT
B hEE SLE (99 BRRE 545 2 00 B — 3,
HESLE BA B EmdE, H5%d . ESLEFR
BCPA W I R T 105 W 4 AR, R P
Hh—2l, EEHE—4 . EEEIA AT

H#PMH<<0.05 5 G sh 4 1k

%3 SLE#AIni#E CX3CR1.CCL20KF 55K iE+RAI+E
ES 3
Table 3 Correlation between serum CX3CR1 and CCL20

levels and clinical indicators in the SLE group

. CX3CR1 CCL20
il PiE r{H Py

11 4 -4 —0.417  <0.001  —0.502  <<0.001
I £1 2 1 —0.435  <0.001  —0.406  <<0.001
T L 200 i —0.610  <<0.001  —0.421  <0.001
I/ —0.636  <C0.001  —0.464  <<0.001
2140 0 350 R 0.408  <<0.001 0.510  <<0.001
i L 0.010 0.907 0.015 0.855
MREA 0.033 0.689 0.120 0.143
24 hIREH 0.056 0.492 0.115 0.995
Pt dsDNA $Hifk 0.435  <<0.001 0.423  <<0.001
A C3 —0.406  <C0.001  —0.624  <<0.001
#MA C4 —0.421  <<0.001 —0.430  <<0.001

B ML . WREMGTEC, R . AR C3.
MR CAKRE MR TR . A, MR
Z P dsDNA$i/K . CX3CR1. CCL20, /K1y
BERTR. PEWHIN, EFEHIT¥E
X (P<<0.05), 2#41iALEF . MIRFEZA . 24 hJRIE
HES LG FE L (P>0.05), WW#FK4.

2.5 Logistic B H 4087 DL SLE f# & %% ™ & 2
R, PEWESIH =0, EEESHHA=1D NN
h, DABt dsDNA i ik (% 2 48 &) . kb Ik
C3 (L), #MAC4 (GEZA ), CX3CR
1 GEZAN ) & CCL20KY GEZALE) NHA
1w, 29 A Logistic FIHHr, 458 B2, $LdsDNA
ok, #MAC3. #MAEC4. CX3CR1 K CCL20¥H
SLE B & /W 1H 2 E & mE K (P<0.05 ,
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Table 4 Comparison of general data of SLE patients with different disease severities
(x+5)
a0 % 20 i T4 1ML £1 8 H T CL 00 i 4 /MR 2T 41D e % Ifi JUUIF MR A
(X10°/1) (g/1LD (X10%/1) (X 10°/1) (mm/1h) (pmol/L) (mmol/L)
B hEm s 103 4.1140.64 100.70+11.54  0.98+£0.20  125.2123.09 43.55+8.34  69.61+£5.28  3.9141.37
T i sh 4l 47 1.3640.21  75.34+£881  0.47+0.11 75.274+13.11  68.83£8.97  68.34+£4.98  3.75+1.02
i 28.715 13.382 16.369 13.829 16.815 1.391 0.715
P1H <0.001 <0.001 <0.001 <0.001 <0.001 0.166 0.476
. a1 24 hJREH P dsDNA Hi ik MR C3 M C4 CX3CR1 CCL20
(mg) (U/L (g/L> (g/L> (pg/1D (ng/L)
B R sh 103 55.11+9.51 1.4140.45 0.77£0.17 0.29-0.05 8.221.85 33.1645.51
o sh Al 47 53.1448.14 1.9640.51 0.3920.08 0.12220.03 13.7843.39 43.4747.06
HH 1.229 6.655 14.585 51.581 12.97 9.706
P Y 0.221 <20.001 <0.001 <0.001 <20.001 <0.001
#5 ®WSLEER™ERENSEZE Logistic B A5
Table 5 Multivariate Logistic regression analysis of factors influencing the severity of SLE
A Il )9 % % FrifiEis Wald ¥ {i PH ORfH 95%CI
YU dsDNA Hii4 0.495 0.121 16.745 <0.001 1.640 1.294~2.080
HMAC3 —0.419 0.203 4.251 0.039 0.658 0.442~0.980
HhA C4 —0.637 0.194 10.774 0.001 0.529 0.362~0.774
CX3CR1 0.654 0.183 12.794 <0.001 1.924 1.344~2.755
CCL20 0.822 0.331 6.161 0.013 2.274 1.189~4.351
2.6 L iF CX3CR1,CCL20 H K 5k A 4 il X 1.0 —
SLE #5 fff 2 2 10 B 4 (6 ROC M 245 251 o ol
CX3CRI B it 7% fl SLE J5 15 # B 19 AUC Az
0.785 (95%CI: 0.733~0.837) , #& Wi i & I
6.37 pg/L, M B N 72.09%, FF R EH & 0.4}-7] -
72BA;LU2O$mﬁﬁSMUﬁMEE%AUC f e
B 0.761 (95%CI: 0.707~0.816) , # Wi fi i o
17.24 ng/L, K & R 68.72%, #¢ % E N 2 : ,
0.0 0.2 0.4 06 08 10
76.04%; G AL SLE 15 R B B AUC 155
0.856 (95%CI. 0.814~0.898) , fix & FF K B 1 & CX3CR1.CCL20 M R BX & i flf SLEfRIEZE

80.72%, ¥R N 81.75%; — H B L VEAG MY
AUC B 3 K T CX3CR1 #0037l 1) AUC (Z=
2.124, P=0.034), DL J CCL20 & b 3F £

AUC (z=2.714, P=0.006), WE 1.
3 it it
SLEN—RE KK . REZREMA S RL

PEBR . FE BRI, HARRE EIES,
HA B R m T Ao BA ks
WS KB R AR R, S AR IE R 290 100,
15fﬁﬁ%§E%§i_2196, [l AR S7 e H e & 0 Il
PR L 38 H SR FH S 5 4 i 7R A L A 25 9036 97 SLE,

B ROC g4
ROC curves of serum CX3CR1 and CCL20
detected alone and in combination for evaluating the

severity of SLE

Figure 1

SR BB 3 0 AR AS A 10 T 7 58 9 R 30 TR A
e, AR THIA YT ROR L w0 S R B HL A G B
ANIERS
CX3CL1-CX3CR1 il a7 fi #F 5 28 40 i i) 1T %
EEBE, MM & AR R, H R BT
CX3CL1 5y e = i CX3CR145 A5, i
T 20 B N B 15 5 B, AR B 2 A I ] 4% AE I AL
T AESLEBERN, BTk, ™~
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AR RE T, HE I 4R 35 2R 35 CX3CRL Y A%
20 i 45 8 0 i 1) L 2L B R R, S SO E RN
TR R BB Y AR R A R A B, T
CX3CRIZRIAK V8% = T X4, $278 CX3CR1
1) 1 ¢ 35 1T BB 5 T 2% 40 i 1) i A R BE A K
E— 2 Mg R WoR . BEFE SLE %% ™ 5 2 1
%, I CX3CRIKFEHTHE, X &£ CX3CR1
AREZ 5 T SLEW W M kB fE, HERBKFHA
— TR AR Ry W s e AR E I 2 R A

CCL20 X Fr E W 40 il % Y8 H 3, 7ESLE X
o it B, CCL20 32 2y 3 Ak 1 B 28 IR 4 it . 3
i i . b R A0 M R O 40 A A R o e
BRFFE AR, CCL20 3 55 1t 5t 93 4 i 36 T
) CCR6 Z AR 45 &, RIEH AW =% . CCL20
5 CCR6Z5G 5, RIS 4 i oy i {5 538 8%, an ik
JE P JUL M- 3-8 g / 4K 1 e B A S . 22 R
A8 1 O 15 5 B A, AR B 2 AN D ] A% E
PR FBAE . ARG R BR, M CCL20
FRAKF B E S TR R4, #£/8 CCL202 5 SLE
PR 09 K it #R . Zhang 4 ) R A R WK, 1E
SLE &K, CCL20 B i 2k vl 5| K & ik
CCR6 WS E AL, T 5| 5 Fe e 0 vy & CCL20
18 e B A R 1) I 38 A7 1 e R A AE 1 A SR A
maiER . A, EIRIERER, CCL20 %Kik KT
Ab T AR R ARIE [ ; BEE R INE , CCL20 %1k
AT R . X8 CCL20 78 SLE ik 1 v i b & 1%
FEEAEA, Hom Ik nTRE S 1 i Ak 2 DA G
FW CCL20 7] fig 5 SLE R 1% & R A 5 .

i 1t X SLE 8 # 17 CX3CR1, CCL20 7K
550 PR 48 A5 (9 AH SCE 4 Br & B SLE 41 i i
CX3CR1., CCL20 Y%k KT 5 Hi WEE DNA Hi 4
KA LT AH M TR SR B IE A G, $275 CX3CR1,
CCL20 W62 5 T SLE M & K P 1Y 5 5 R IE XML
. ZHE Logistic /M ik s, $L dsDNA Hif4k |
AR C3. KA C4. CX3CRI1 M CCL20 ¥ Ky SLE
BEREREE MR R, XA KT dsDNA
Bodk . FMAK C3. FMA C4. CX3CRI1 K CCL20 /K
-, A BT WA SLE BE S EAE . ROC
M2k 45 1 R, CX3CR1. CCL20 il SLE %5 1%
FEJE B AUC 40910 0. 785, 0.761, PEAH 4 {15 4%
B, H CX3CR1, CCL20 Bk & Al SLE 5 1% 12
) AUCHE T H—48 45, #2758 CX3CR1, CCL20 k%
BTN SLE 1995 15 72 B B A B I fE .

zi LR, SLE H & 1% CX3CR1, CCL20
F kK, I3 CX3CR1, CCL20 £k 5

SLE 5 1 & B % Ul #1 3¢, H It % CX3CRL.
CCL20 Bt A K I Xt SLE 5 17 2 BE B9 BF Ak 2L fE 18 %
TR — R AR A I, SR Ok I R A BRIR Y R
il 4 B B S A, BRI A R TR SR IB T
EEXt S A s SRMIARTF SRR AR A R, J54k
WF ST a0 A [R) Hi B i SLE 8 %, T 3% 5 2 Rk
I PR 2 B RN 3L 75 5, Gl 2 b AR RERUR
HFEARIEATHE— B IE . BT,

[ % 3]

(1] BRIAR,JCFF, A%, 55 i GDF-15, TLR4 K 5 i
Sk RGP BRI Y C R [T]. K9 BE 2 5K L 2025,
22(8):1050-1054.

[2] BRAF 4T . 06 2 00 R e M 20 BE AR 28 4 I AR C3.C4
CLq7K P78 Ak K A2 Wi AL 2 W e [T ). I AR R 2, 2024,
64(36):36-39.

[3] ARk, oP e, 2, % AR 5 IL-22 76 R G0 PR L0 BRI A8
T R OE R O IR B SCLT)L B G o, 2024, 44(5)
389-395.

[4] R b, 8 1% 0% R0% 55 . vh 25 i NF -«B A 515 5 3 #%
RGO BRI B B E LS A F St R [0 ], o2y,
2025, 47(5):1-9.

[5] MkAzme, 29090 BY NI, 4 . R G0 M 20 BEAR I 10 3 4R 3 A
4R A B 17 LA RS 3K -22 koK P [T S R 4 2k
#5,2025,32(3):174-177.

[6] Cabana-Puig X, Lu R, Geng S, et al. CX3CR1 modulates
SLE-associated glomerulonephritis and cardiovascular disease
in MRL/Ipr mice[ J]. Inflamm Res, 2023,72(5) : 1083-1097.

[7) WA, D%, M, % i 7% BALP .CX3CL1 K 5if i
PR AT 48 BB AT S T T R R T T 9 O AR [T ] BEMER A A
2025,24(3):338-342,348.

[81 akfEAE, &1, X4 M, 45 miR-21 5 CCL20 7 45 B W i A
S e i ik MO W PR AR AE B DG R LT ] PR B2 Ao 2
#,2025,53(6):1019-1022.

[9] Pant A, Jain A, Chen Y, et al. The CCR6-CCL20 axis
promotes regulatory T-cell glycolysis and immunosuppression
in tumors [J]. Cancer Immunol Res, 2024, 12 (11) : 1542-
1558.

[10] fariipds PR B L ik £ I 0T REEMELLBERIE 5AE ' 212
W B WIF 5 R [T ] e PR I 2% 55, 2023, 23(5) 1 421-427.

(11] REE, E T WK . R4 B A8 35 105 5 R AL 2 1 2
Dickkopf-1 7K ¥ 5 g 1§ ™ 1A% B2 9 ¢ 2 [T ], 92 TR PR 1 24 2%
#,2023,27(15):35-39.

[12]  PEStmR, 2504, MR, 4% . IV Cyr61.G3BP 7E R GEME4L
BEAR 8 5875 i i 3238 B FG 55 I PR 5 106 3l JEE R S AE 11 06 R
SR LT ] e PR g e 2 Ak ik, 2025,46(7) :875-879.

[13] Wang JJ, Lin MW, Suan D, et al. Clinical correlations of
serum anti-dsDNA immunoglobulin subfamilies in patients
with systemic lupus erythematosus (SLE)[J]. Autoimmunity,
2025, 58(1):2441992.

[14] W3 A i A C3 . CysC KR NAG K F7E R G0 HE 21 B AR



124 -

T FENE

R BEIR I BB LT CX3CR1,CCL20 35 K H: 555 55 72 19 56 &

He B A5 A AR T (0] B e R 5 Sk, 2025,
38(8):1383-1385.

Zhang Y, Cai M, Huang X, et al. ELF1 serves as a potential
biomarker for the disease activity and renal involvement in
systemic lupus erythematosus [J]. Sci Rep, 2024, 14 (1) :
26590-26598.

MR R R L B L A5 L AR G M 4L B AR R O T R A
S 2 3 VE X8 W RU NS AN 00 I PR (BT ). 3 AR 2 2
(PR, 2025,51(4) :1094-1099.

Puetz DL, Nies JF, Gonzalez CS, et al. Engineering of
CX3CR1-expressing induced regulatory T-like cells (iTregs)
to treat acute glomerulonephritis [J]. J Am Soc Nephrol,
2024, 35(10):367-379.

SR B0 T I, v B2 A Ak I CXSCLL A2 fk
CXBCRI e HAR 5 19 5 5 3 36 A7 ol 28 7k P20 242 21 20 o v 1Y
PE IR g Je [T, i [ B 42 % 22 2% 5, 2023, 38 (1) £ 1610-
1615.

Estaleen RA, Reilly CM, Luo XM. A double-edged sword:
Interactions of CX3CL1/CX3CR1 and gut microbiota in
systemic lupus erythematosus [J]. Front Immunol, 2024, 14:

1330500.

[20]

[23]

[24]

[25]

Duarte-Delgado NP, Segura K, Gomez O, et al. Cytokine
profiles and their correlation with clinical and blood parameters
in rheumatoid arthritis and systemic lupus erythematosus [ J].
Sci Rep, 2024, 14(1):23475-23484.

L TR ARSI, S CCL20 3 sk TL-17 {7 5 8 42
PRV o 59 R [T ). B R 2, 2023, 25(7):224-231.

W W, WOEE 4 . CCL20-CCR6 il ,CA125 B4 Fil il
RO UREFE PCIAR Ji5 5005 5 15 A I R AL LT . [ B A 36 12
IR, 2024,45(20) : 2471-2475.

LiY, Geng WL, Li CC, et al. Progress of CCL20-CCR6 in
the airways: A promising new therapeutic target [J]. J
Inflamm (Lond), 2024, 21(1):54-65.

Ouyang J, Hu S, Zhu Q, et al. RANKL/RANK signaling
recruits Tregs via the CCL20-CCR6 pathway and promotes
stemness and metastasis in colorectal cancer [J]. Cell Death
Dis, 2024, 15(6):437-448.

Zhang L, Zhao L, Du K, et al. Serum levels of CXCL5 are
decreased and correlate with circulating platelet counts in
systemic lupus erythematosus [J]. Int J Rheum Dis, 2024,
27(3):15089-15095.

(A Up st M)



