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[ =] 4@ B ikEiE 19(C-C chemokine ligand 19, CCLI19) {E £ 4t M 2T BEIRJE ( systemic lupus erythe-
matosus , SLE) f83 I35 1 A 323K, I 0 H 5 SLE B3 IR R AL I =48 hR 56 &R, 381 CCL19 £ SLE &bl rh
WIRTREVERT . & 1 o R IR S 2 W 3 38 ( enzyme linked immunosorbent assay, ELISA) 3461l 90 f4i] SLE % (&
FESZ I HE R AN S B IR RGBT WA B 15 ], IR 1 A 75 ) F 30 44 (RN R ML H CCL19 1Y
FIKKF, 44T SLE B35 M3 CCL19 JK - 5516 RFFAE A 52 36 5 F8 b5 U AH DG 1 o AR IR 204l R A SLE 35 B
A S W0 LU A5, AT 0E CCL19 7K B 4 S HO A LU AR DG E A3 o B5ai 43 B SR A ST A ¢ Aar
B BCRT ¢ K65 Pearson I Spearman AHC/3HT. # & (1) SLE H)IA B H FIZIG B ML CCL19 K3k K[ 73090
(596.25 +409. 19) ng/L F1(422.90 + 395. 84) ng/L] i & &= T X B4 [ (157. 79 = 125. 23) ng/L, P
¥ <0.001 ], FG A LT CCL19 Fik /K- N im AR R EH (P <0.05) ;(2) SLE B#F I3 CCL19 FRKiEKF-5
PSP AR R ( double-stranded deoxyribonucleic acid, dsDNA) Hui&  HitZ /IMAPLA (anti-nucleosome antibody,
AnuA) 7K R IEA S (45318 r=0.38, P=0.007; r=0.332, P =0.029) , 54BFEREE 1 IgA 1gG IgM 7K 2 [E A
(535 7=0.30, P=0.005; r=0.31, P=0.003; r =0.469, P =0.0001) ; (3)SLE £ 5¢24i J&T5 4 fidk & THRss &
AEFBE ML CCL19 Fk K[ 43517 (562. 25 £399.12) ng/L (565.6 £435.24) ng/L F1(694.9 +531.02) ng/L] 435
BIOGI L TORAT RMAL R THRERGAE SLE B35 [ 435 (394.7 £281.42) ng/L(385.90 +325.33) ng/L Al
(424.8 £305.46) ng/L],P ¥ <0.05;(4) IfiL{if CCL19 /K551 CD27 ™ B 1Al CD27 ™ 1D ™ AAMACAZIE B 41
JUB He ] 52 TEAR O (43508 r =0.519, P =0.007; r=0.461, P =0.018),5 CD27 “i24Z1% B 4Hffi A1 CD27 " IgD ~ 544k
JFiCACtE B AR He S AR (4350 r= -0.433, P=0.027; r= -0.616, P=0.001) , # # :SLE 8 L34 H &
ik CCL19, 5 B By = w38 AH5¢ , CCL19 R figif i %20 B 40 MR 73 Ai (1) INER RS 5 SLE &9 .
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Increased serum C-C chemokine ligand 19 levels correlated with B cell abnormalities
in systemic lupus erythematosus
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ABSTRACT Objective: To detect the levels of serum C-C chemokine ligand 19 (CCL19) in patients
with systemic lupus erythematosus (SLE) and to evaluate the correlation between CCL19 expression and
clinical features and laboratory parameters, trying to reveal the possible role of CCL19 in the pathogenesis
of systemic lupus erythematosus. Methods: The levels of serum CCL19 were measured by enzyme linked
immunosorbent assay ( ELISA) in 90 patients with SLE and 30 healthy controls. These SLE patients in-
cluded 75 patients who received treatment with glucocorticoids and disease-modifying anti-rheumatic drug
(DMARD) and 15 patients without therapy. The frequencies of peripheral blood B cells and the B cell
subsets were assessed in the patients with SLE by flow cytometry. The correlation between the clinical da-
ta, laboratory parameters, B cell subset frequencies and serum CCL19 levels were analyzed. Indepen-
dent samples ¢ test, paired ¢ test, Pearson and Spearman correlation were used for statistical analyses.
Results: The levels of CCL19 were markedly higher in the SLE patients without therapy and the patients
with therapy than in the health controls[ (596. 25 +409. 19) ng/L and (422.90 +395.84) ng/L uvs.
(157.79 £125.23) ng/L, all P <0.001]. Serum CCL19 levels in the SLE patients without therapy
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were higher than the SLE patients who accepted glucocorticoids and DMARD treatment (P <0.05). The
levels of serum CCL19 were positively correlated with anti-double stranded deoxyribonucleic acid
(dsDNA) , anti-nucleosome antibody (AnuA), IgA, IgG and IgM (r =0.38, P =0.007; r =0. 332,
P=0.029; r=0.519, P=0.007; r=0.461, P =0.018, respectively). Serum CCL19 levels in the
SLE patients with photosensitivity, arthritis and secondary Sjogren’ s syndrome were higher than the SLE
patients without photosensitivity, arthritis and secondary Sjogren’ s syndrome, respectively [ (562.25 +
399.12) ng/L, (565.6 +435.24) ng/L and (694.9 +531.02) ng/L vs. (394.7 £281.42) ng/L,
(385.90 £325.33) ng/L and (424.8 +305.46) ng/L, all P <0.05]. The levels of serum CCLI9 were
positively correlated with the percentage of CD27-B cells and CD27-IgD-double-negative memory B cells
(r=0.519, P=0.007; r=0.461, P =0.018, respectively). However, the levels of serum CCL19 were
negatively correlated with the percentage of CD27 " memory B cells and CD27 " IgD~ switched memory B
cells (r=-0.433, P=0.027; r= -0.616, P =0.001, respectively). Conclusion: The increased serum
CCL19 levels in SLE patients were associated with the production of autoantibodies, and CCL19 might be

involved in the pathogenesis of SLE by disturbing the homeostasis of B cell subsets.
KEY WORDS Lupus erythematosus, systemic; C-C chemokine ligand 19; B cell; Autoantibody
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P1,lymphocytes; P2, CDI9* B cells; P3, CD19* CD27 * memory B cells; P4, CDI9* CD27 ~ B cells; Q1, CD19 * CD27 ~ IgD ~ double-negative
memory B cells; Q2, CD19 * CD27 ~ IgD * naive B cells; Q3, CD19 * CD27 * IgD * non-switched memory B cells; Q4, CD19 * CD27 * IgD = switched

memory B cells; P5, CDI19* CD27 * CD20 ~ plasma cells; P6, CDI9* CD24 * CD27 * B10 cells; SSC, side scatter; FSC, forward scatter.
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Figure 1 Representative flow cytometry plot depicting the gating strategy for B cells and other B cell subsets of
one patient with systemic lupus erythematosus
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(BLAE M IR B2 ) (BRI B A s i P AR
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FFE IR, 53 B R M ST REAS ¢« K56 FAE S 4K
TSTAEAS ¢ K30 5 A DG 3 A AR F Bdie = B4 5 1E
&A1, 73 2R ] Pearson Fl Spearman A ¢ 73 #r,
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(157.79 +125. 23 ) ng/L B 155 (439N Z =
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CCL19,C-C chemokine ligand 19; HC, healthy controls; SLE, systemic
lupus erythematosus.
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Figure 2 Serum CCLI9 levels in patients with systemic lupus
erythematosusand healthy controls
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The levels of serum CCL19 were positively correlated with dsDNA(A), AnuA(B), IgA(C), IgG(D), and [gM(E). CCL19,C-C chemokine ligand
19; dsDNA, double-stranded deoxyribonucleic acid ; AnuA anti-nucleosome antibody.
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Figure 3 Correlations between serum CCL19 levels and laboratory parameters of patients with systemic lupus erythematosus
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Table 1  Associations between serum CCL19 levels
and clinical features of SLE

Serum CCL19/(ng/L)

Clinical features Case, n

[M(Pys,Ps5) ] A P
Malar rash -0.619 0.536
With 37 488.6 (211.7, 620.5)
Without 53 426.1 (184.9,522.6)
Oral ulcers -0.831 0.406
With 12 455.5 (161.8, 491.9)
Without 78  466.6 (217.7,549.6)
Photosensitivity -1.472 0.043
With 12 562.9 (250.5, 696.0)
Without 78  394.7 (187.2, 541.7)
Arthritis -1.792 0.033
With 33 565.6 (238.8,714.3)
Without 57 385.9 (166.1, 502.7)
Serositis -0.115 0.909
With 9 589.4 (182.2, 658.7)
Without 81 537.1 (197.9, 552.5)
Alopecia -0.084 0.933
With 22 484.9 (227.1, 630.8)
Without 68 441.1 (186.3, 539.2)
Anemia -0.853 0.39%4
With 50 511.8 (164.6, 642.8)
Without 40  476.8 (216.3, 487.3)

Fever -0.636 0.525

With 20 496.7 (233.9,719.3)
Without 70  438.9 (185.4, 537.6)
Proteinuria -0.771 0.441
With 46 451.4 (225.7,542.1)
Without 44 452.2 (173.2, 562.9)
Neuropsychiatric- _
clupus 0.447 0.655
With 8  413.9 (283.2, 544.7)
Without 82 455.5 (187.3,549.6)
Secondary Sjogren’ s _
syndrome 2.468 0.014
With 9  694.9 (404.5, 869.8)
Without 81 424.8 (184.9, 528.4)

CCL19,C-C chemokine ligand 19.

&R2 CCLI9 &5 B #f ML AR RS E S A

Table 2  Correlations between serum CCL19 levels and B cell subsets

CD19* B cells subsets

Serum CCLI19 levels

r P
CD19* B cells 0.199  0.330
CD19 * CD27 * memory B cells -0.433  0.027
CD19* CD27 B cells 0.519  0.007
CD19* CD27 ~IgD ~ double-negative memory B cells 0.461  0.018
CD19 * CD27 ~ IgD * naive B cells -0.273  0.178

CD19 * CD27 * IgD * non-switched memory B cells 0.053  0.798

CD19 * CD27 * IgD ~ switched memory B cells -0.616 0.001
CD19 * CD27 * CD20 ~ plasma cells -0.208 0.308
CD19* CD24 * CD27 * B10 cells -0.247  0.223

A5 KB SLE B34 117 CCL19 ik B & 5
TFaFEx R, HAiG 8 # CCL19 ik /K& T4
TREH W R ALY CCL19 ¥k BE 55T dsDNA ik |
AnuA J G g BREE /KF 2 IEAH G, X378 SLE i
HIE CCL19 FiAmTRES B 4G LA K= A
BHPURAE DG, 0 Rz I R el S e A AR YT S I
1 CCL19 7K F-F&AK. REAE CESEHT dsDNA $T{4
AnuA 5B 37 8RB I ) A O, SR T AR WF Ik
HEI CCL19 £iA/KF-5 SLE & SLEDAI 34>
FIREE FIPHPEAN G, SLE 5838 B 05 K & AL &
Z , R A PR A 2 — 1> 52 2% 114 o 3 T4 I 4%
CCL19 7 SLE B 5z 2 e - A ek — 22 F 5
PEAh, ARBFSE T SLE B35 &I R 48 b 5 107
CCL19 FIRMK R, R et i O RIEH K
Tt i ST 2 BE LT CCLI9 1y ik K- i,
X 5T CCL19 7 SSc 9 B2 Jik M4 & F RA I BFE
BHMLLZAL 7R CCLI9 W HEZ 5T SLE & il
BRI R R, FE ELR B 75 2 i — 2 T
[, AR5 & B SLE 4k & 1825 4 AF 1) £ L7
CCL19 Fik/KFim F ARG R THRLEA 1R SLE i
H R CCL19 5 SLE 4% & T2 A E A S&nT B
K> CCL19 /3335 1 8 3 L G e 3R B 1 AH X 85 v
SR,

Syitt— 2 B CCL19 7€ SLE & 9% o ¥ ] REHL
il , 4B 04T T SLE B 1fiLiE CCL19 KV-5 B 4
MBI RE R . CD27 ik Geicds o B 4
FRIAPRIC, AR 5T UE SE 3B 43 CD27 BAMERY B 4H
J A2 B AR B R Y . RS CD27
M IgD FHEFR K B 40K 43>8 CD27 ~1gD * 4k
B 4fifify ,CD27 " IgD " K i 4 id 1214 B 4 fig . CD27 "
IgD ™ B4 51042 B R4 iR Fn CD27 ~1gD ™ MBI
20k B 4™ . BEFERFSTIESE, SLE M 1 B
AL RE A3 AR AR ST AL, CD27 " 942 B 4H il
i AME I B 240 L T [ T CD27 ~ 1gD ~ BUEH P T
¢ B 4ififife SLE H3g b b ] B 8 7 v FLRTBE %
TENIE BT dsDNA Fiik DL &% HoAts SLE [ B Fi & A
Sl B R B SE & B, SLE 3 1M 3 CCLI19
K5 CD27 " 1gD - W FAMEICIZPE B 4ifg it CD27
B 2 i LU A3 S AR AH G, 3 AT A iR B AL CCL19 5
B SPGBk & 9 AH M, #2278 CCL19 12K
B 4liffi b Rl g2 5 T AL B 40 N AR
SRR, e, AR KB CCL19 K-
5 CD27 " 212 B #ififgfn CD27 " 1gD ™~ 4k J5ic1Z B
AR DS, B 4AFE RA (4 & ML ook &
BAEM, FRE5R5 CCL19 76 RA T AH C W 58 45
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