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Abstract

Objective: This article aims to investigate the correlation between the expression level of peri-
pheral blood BLyS and the expression ratio of CD19+CD24hCD27+ Breg cells in patients with sys-
temic lupus erythematosus (SLE), providing a theoretical basis for seeking personalized immuno-
therapy strategies for SLE. Experimental Method: Forty SLE patients were selected and divided in-
to a low activity group (score < 9) based on the SLEDAI-2k score; Middle to high activity group
(score = 10), and 37 healthy physical examination patients were selected to analyze the propor-
tion of peripheral blood Breg cells, BLyS levels, clinical indicators, etc. Result: The expression level
of Breg in peripheral blood of SLE patients was lower than that of healthy individuals, and it was
negatively correlated with disease activity; the expression level of BLys in SLE patients is higher
than that in healthy individuals and positively correlated with disease activity; there is a negative
correlation between the expression level of BLyS and the proportion expression level of Breg cells.
Conclusion: The pathogenesis of systemic lupus erythematosus may be related to the weakened
negative regulatory effect of Breg cells; BlyS may be involved in the progression of systemic lupus
erythematosus, providing new insights into the role of this cell in the pathogenesis of systemic lu-
pus erythematosus.
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1. 5|

ARG BRI (Systemic Lupus Erythematosus, SLE) & —F 2 KRG R, RERME. 2RSS,
SR B B e Mo, SLE BAOmBLEIBONE 2%, Horb B4R S 52 CEZ[1]. W15 B 41/
(Regulatory B Cells, Breg) & —FEHrim ol R U2 S B UV RE, LLGPE Sy R 15 VE FORERIE, B i
RIE G RN TR B B el RS ER, 25 2R [2] . Breg 1B A2 R A I 4H M IEHF(IL-10
+ Breg. 1L-35 + Breg. CD19"CD24"CD38" Breg. CD19'CD24"CD27" Breg %) [3], BA £ Fh4ijfH 1
(IL-10. IL-35. APRIL. BlyS &%), HA4HMVHAEDIAE LA P ANE, IL-10 + Breg. IL-35 + Breg 7] Ui
B 1IL-10- 1L-35 005 Th A Th17 20 MO PR35, M 2 2036 G 5 S A s i CD19*CD24MCD38™
Breg. CD19'CD24"CD27" Breg 7] Uil Bt TGF-5. APRIL. BlyS Z540i[E 1, MITZ 5 4 [ N
WFE, HAT Breg ZHMIFE SLE Jo 2 Hoxd G2 200 M ¥ 5 M) LA K G2 1145 ThRE R4 A AN B af (4] kSO
EWE 5 SLE & & 4R i B bk B 40 i 8 ¥ (K 7 (B-Lymphocyte stimulator, BLYS) [ 3 i /K “F &
CD19'CD24"CD27" Breg ZHffi &A% &, F3K SLE MAEIL S 167 RIS AL PSR IS .
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2. MRS LW A%
2.1. —REBIRLER

e 2022 4F 8 H % 2023 4F 8 Hhis T35 817 i 52 B B IR S e BHE Be sl #1712 1) SLE 83 40 1.
PINFRUE: 1) #1129 SLE, S WiffF & 1997 4F 13 B X 5 22 (ACRYIE T 1) SLE 7r F5hnifE . 2) 4% 18~70
%, 3) BAZFBMERES, I RRRE. HRbadE: 1) Bl 2 AN H WA BRI S R
i 2 NH WA SLE $EEEE SLE SR IS RGP - 2) BUEA TGS PEIF 28 808 A 1 i ™
TR B 3) APEERAA . AR A R SR S EUE R M AE U B . 4) A, R
LG 12 M AAAEE RIS L. 5) BU R X AR ARSI R . 6) il — AN
FRER IR . 7) —FNMH B 2HE Gy T 2459, BIKHAFEREA(VIG) I & .

ARAE B BN L 3 Ju s B 4L 19 B rh i sl AL 21 ). X HEAL Dy 37 Bl R e fd B dn A i, 1
i, HARNRF M G 258, BRI R EAR LR . ZHBEL TR R NE 1. ALRiEEH &
T 7 2 Bt P B A R 23 5 4 W A W A o

Table 1. Baseline data comparison

=1 BELEREER

BELE Tk (SEFIEEN g B4 feeREZH PE
n 19 21 37
Ga 34.4+8.81 34.5+9.20 35.1£9.19 0.964
2z M L 151 (%) 85% 90% 80% 0.687
SLEDAI-2K 5.45 +2.03 12.35+3.78 NA <0.001
JR & F(mg/d) <0.001
>150 (%) 4 16 0
<150 (%) 15 5 37
Antids DNA 0.036
FH 4 13 19 0
R 1 6 2 37
C3 (g/L) 0.524
<0.85 6 17 0
0.85~1.7 13 4 37
C4 (g/L) 0.530
<0.2 12 16 0
0.2~0.6 7 5 37
ANA <0.001
<1:320 15 3 37
>1:320 4 18 0
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22. EWAE

A SR L Elisa 3756 (B 2= ve B AR A BR A BRI TR DNA fiidd; BLyS Rk KF, HR4E
AR, SR EPR R EAT I . SR S SOGER BT e Ak

AR SEES A Breg 20 MR FH A A AH ARSI, AEAS F R 5 AN 5 A SR R B 41 Jo T BT R
il (e EE H A R AAEE, R EE E 4 AN\ CD19-ECD; CD27-APC; CD24-PE Z:hiik(34K
EE N2 AF), FEELWE, IMABREMNRIER, 2U0EOE, L EEE w2 A )
Kl Breg (CD19'CD24"CD27") 40 g i) ik K F- .

23. G ER*

A S2E6 K A IBM SPSS (Statistical Package for the Social Sciences) #4347 Gt i1-2# 44, THEEERME
ROTHE, SERFERHCEINE RIS LS, THE BRI R £ ARHEZ(X + )R, KA F AR t
Frge o IEAS A GORR A B2 /R A DL 37 s JE IEZS 70 A0 BORER FH 57 e R @ ARG 73 A . P < 0.05 N ZE 57
EENES-E

3. SLIRGER
3.1. SLE BE4SNE I Breg ZRREFRIZK FHIEL L

LSRRI AN AR, 0T T ARG S RE | i S RS B S BEA ) CD19°CD24"CD27" Breg
MR KT (] 1(a)) - AT LA BARIE B B R0 62 () 41 JA i ) CD19'CD24"CD27" Breg 4 ik i /K 1
N 18.75% + 4.26%, TR AR IEKT 24.84% +5.29%, HATGIH#E (P <0.01). miGshERE
B M5 ) CD19°CD24"CD27" Breg 4l i 1% /K ¥+ 9 8.62% + 3.77%. i 35 16 TR HE 2 FE A i
AA G5 (P < 0.05).
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Figure 1. The expression levels and representative graphs of Breg cells in SLE patients and healthy individuals with differ-
ent levels of activity; (a) shows the average expression levels of three groups of Breg; (b) shows a representative flow cyto-
metry image of the middle to high activity group; (c) shows a representative flow cytometry image of the low activity group;
(d) shows a representative flow cytometry image of the healthy control group

1. SLE BE SR AR Breg HFIAKFRAKE; Hrb(a)m=4H Breg BIFIIFRIANKTE; (b)AhEEFNEHM
RANARRRE; (ARFBFNEAHENRNABRARE; d)ARERMNBEORXABPRRE

3.2. HXIEKIEFR. BLYS 5 Breg FRiAEL/KFRIFE XM 53147

AR FCRTI T b i S B ARTE S L RN AN L BLyS RIA/K, ATLURIL, KiE3)
FE4A I BLYS FiA/KF N 8.52 + 3.36 ng/mL, AH L =& 3 B (197K 15.95 + 4.23 ng/mL, FIAKF R
ERRIK, ZRBAYHEE (P <0.05), fdHEAN BLyS #ik/K AN 4.31 £ 2.96 ng/mL, ZEKT RSk
ARG SR, ERAARIHFE L.

IR SR HT, AT LUK RIS Sh4H 41 A 1M i) CD19*CD24"CD27" Breg 4 it %1% /K-F- 5 SLEDAI-2K
PEOMEAE U I, 2R BA Gt 2 (P < 0.05). thEi&sh 204 & 1ML CD19'CD24"CD27" Breg 4 /i
FIEIKFYE SLEDAI-2K VFofFfE AR, ZRBASI2E (P < 0.05). K& 3h4l 45 & i i)
CD19'CD24"CD27"* Breg 4l ik /K T 5 BLyS FiEAK TAEAE UM ek, 257 BAT Giit 2 & (P < 0.05),
TS S LA LK) CD19*CD24"CD27" Breg Al %A 7K 5 BLyS ik /K PAEAE MM CE, EREA
giit 2 (P < 0.05). FilZiifd. #MAk C3. 4MA C4. Hiwsk DNA Fifk. Hikififks cD19'CD24"CD27*
Breg FiA 7K1 AR WL B 2 U AH S
4. ¥1ig

RAVEA PG & —Fh LA B 4HHI 315 55 S 5 S NRRAE (09 , ORI 78 2 9 Breg 40 i e
BEAG R — R E R, REGMARRERHTA B AR, 2R A STAERIE. REEATHRSEE
[5]. ARAZGHEAPIREHIHACEHT T BARKE . BusfE 54 SHERNZEE, WNnSHE S
SN B AU . R B 4H AR R R AR PR B S A I (6]

BEERAR RIS, — R B e 4N H BT #S, Breg 40M 2 —RERCHT IO B AT 4l ie, E x4
FERGE AR DA BRI /N BRSO e R G0 SE B0 BT e S, I DR L AE f e S B 22 5 AR R g
ZWAT], BB SRR, AT DU SR e RN TR B B e RN ER, 5%
Tt G I B AR [8]. TE B AT 7T 3k g vh CD19°CD24"CD27" Breg #ih & L bRiC 7k, (H &t FbR
VI VETE B Gi M 2L BERE (VR B4R R [9]. B 4R B A SOE SRR ot farh, FES
TR T 192 5, BLyS B —fh B B A . S 3 BE i SRR 2 M T AR 3h B g Ak
JA IfLf) CD197CD24"CD27" Breg A #iA/KF, it ELISA ¥:4HTAH eI R A% LA K2 41 J& L ¥ BLyS %
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BIKT, DORIR TN I TE RGMELLBEIRIE TP R FE I A P24 EH o

BRI BT 98 K B2 G 40 BEJRE 5 35 40 IfLE CD197CD24"CD27" Breg Fik K FAR T BN, A
WFE R IR G 20 B IR 2 AR LI CD197CD24"CD27" Breg 23k /K TR T+ BE N\ 1% 5 22 Bij AW A5 AH
F[10], B S5EHmESIEMIE, TaEnEsiEn RS M PR 35 4 E M CD19*CD24"CD27" Breg #
BACHE TGS, R AR RS BRE BE A R SR it 5 CD19*CD24"CD27"
Breg 41 i ¥ P R 5 DhREVR 55 4 2%

BLyS T s A 4ukik, MATAEHIAERY BLyS 1 E g T Mgk, I B 4IfEs
TR IEJCEEEF[LL], SRR BB i A TR S A R R, RO R B N B 41,
F WA 1gM 19 5 S B 20 M T [ ) 461G PR B M v e ik . X MBI RS SLE (&AL
HilS SIS, 1 BLyS AT LA#E SLE FBF A B #REANAEXT 1gA. IgM B2 G BRER (110 0 i i, (613
B k4 AEE 1k, HHTHESUR N Z G IR B WA, KA, MTIAE SLE A0 th R 45 4E
[12].

ARSI R I S S A R G LB R AN A ML) BLYS Rk KSF R m TS S E A R 4
PEATBERE 3, H RGBS g A A LA BLyS Fik/KF s TN, iIX Ui BLyS WTReS 5 7
R PIIIE 1 R Sk R .

I, AS2I R IR G0 REJRE B3 A LA BLyS 36 ik/KF 5 CD19°CD24"CD27" Breg #ik
IKFEAEAE— B AR, X AT RS H] CD19°CD24"CD27" Breg 4778 % — & K4 BLyS B I
i, AR T MR FE R Go Pk L BORIE U ALy T B At 1 — 2237 i B

RIS R ZATET, NAFARBER D, KiEE—DRFIHAMEREN Breg 415 BLyS FIHH M
N, SRR SRR AR, WnbRid R, 3250 Hr Breg HARLE RGP BEIRIE F1E R .
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