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2GR B LS sSMICA, sMICB K5
H S hiik ik Koo 1% 2h BE i A CPEESE

Bk, &, ToR4, B4, X ¥, Bom, AEM (ERKFEMREILERKETAR, TP 409000 )

i E: BW R T M MHC-1 245485 % & A[soluble major histocompatibility complex class I-related chain A,
SMICA ) | TT#H MHC-I £4448 X% @ B ( soluble major histocompatibility complex class I-related chain B, sMICB] 5 %
ePE2r 52IR 5 (systemic lupus erythematosus, SLE) BEJmESE, A FHRIRG AL ER, FiE  #®4520205F 1 A ~ 2023 4
1 AERKFHELITIERK L 156 4] SLE &% (SLE 41) Ao 14 R sk wy 103 Bl &R H (xFRR4)
A&YE SLE % 9% 7% 3) 3% % (SLE disease activity index, SLEDAI) # SLE &# 5 AR EEHH2 (n=43) | PEFHA
(n=69) Fe& FEFHL (n=44) . ¥ foiF sSMICA, sMICB K-F AR B 44k, 418 &2 NK 4842, b b, Spearman 3%
Pearson 547 sSMICA, sMICB 54F4-. B &4k, 9ME 2 NK 400t &b ogn 2, %% T4 4E (ROC) W& A k4
Hr sSMICA #= sMICB # 7 SLE &3 L6918, 58  SLE #4067 sMICA (173.65+23.92 pg/ml) , sMICB (96.35+ 15.74
pg/ml) K-F & T+ (32514627 pg/ml, 12.03+2.47 pg/ml) , #FJ3 f2 CD3CD56 " NK 48 ft. ( 12.02% +2.65% )
B AR T bl (1835%+3.71% ) , £ A A %43t 5 & L (1=58.498, 53.897, -16.010, ¥ P <0.05) ., TEF3
2 7% SMICA, sMICB K-F & T EiEsh Az B iEs 4 (1=8.192, 12.352; 19.652, 23.742, 33 P <0.05) , %M
#2 CD3°CD56 * NK 28t & yedk T &Sy e An iz &30 20 (1=8.154, 10.658, 3 P <0.05) , 2FEA%HFEL,
RFE AR ES SLE B # - dsDNA Flk . HHHFAR ., A DR AT RAE G RAMERE, 27 BA%TFEL
(=8.795, 7.216, 7.539, 8.946, 3 P < 0.05) . SLE & # s i& sSMICA, sMICB 7k -F %5 SLEDAI # % . % - dsDNA
FAR, FAEFAR ., FADRTK, RAFEGFAKRZEAE (7=0.206 ~ 0402, 3 P <0.05), 597« CD3CD56"
NK 2afe &b 2 fi A8 5% (1=-0.563, -0.427, ¥ P < 0.05) . sMICA #= sMICB # i SLE ¥ E &304 s & F @4 0.652,
0.704, F4- sMICA, sMICB # i SLE & &3 69 W& T @A 0.812, 3 T4l (2=3.050, 2.346, ¥ P < 0.05) .
#5i1t SLE %% fn i sSMICA #» sMICB /K734 %, BY5 SLE A 3k &g e 988 o NK 2008 b LK, %R &
FHIGIRA A, THEA SLE e AR EW .
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Correlation among Serum sMICA, sMICB Levels, Autoantibody Expression
and Disease Activity in Patients with Systemic Lupus Erythematosus
RAN Tao, PAN Feng, WANG Yonghong, PANG Hui, WEN Feng, CHEN Xu, XIA Jiacai

( Department of Clinical Laboratory, Qianjiang Hospital Affiliated to Chongqing University, Chongging 409000, China )

Abstract: Objective To investigate the relationship among circulating soluble major histocompatibility complex class I-related
chain A (sMICA), soluble major histocompatibility complex class I-related chain B (sMICB), the activity of systemic lupus
erythematosus (SLE) and autoantibodies. Methods A total of 156 SLE patients (SLE group) and 103 healthy volunteers (control
group) who underwent physical examination in outpatient physical examination center were selected from the Qianjiang Hospital
Affiliated to Chongqing University from January 2020 to January 2023. According to SLE disease activity score (SLEDAI), these
SLE patients were divided into mild activity group (n=43), moderate activity group (n=69), and severe activity group (n=44).
Serum levels of SMICA and sMICB, and the proportion of autoantibodies and peripheral blood NK cells were detected. Spearman
or Pearson method was used to analyze the correlation among sMICA, sMICB, score, autoantibodies and peripheral blood NK

cells proportion. Receiver operating characteristics (ROC) curve was used to evaluate the value of SMICA and sMICB in the
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diagnosis of SLE activity. Results Serum sMICA (173.65 +23.92 pg/ml) and sMICB (96.35 + 15.74 pg/ml) levels in SLE
group were higher than those in control group (32.51 +6.27 pg/ml, 12.03 +2.47 pg/ml) , while the proportion of CD3~
CD56'NK cells (12.02% =2.65% ) in peripheral blood was lower than that in control group ( 18.35% +3.71% ) , and the
differences were statistically significant (+=58.498, 53.897, -16.010, all P <0.05). Serum sMICA and sMICB levels in severe
active group were higher than those in moderately active group and mildly active group (#=8.192, 12.352; 19.652, 23.742,
all P<0.05), and the proportion of CD3"CD56 NK cells in peripheral blood was lower than that in moderate and mild active
groups (#=8.154, 10.658, P<0.05). The differences in positive rates of anti-dsDNA antibody, anti-nuclear antibody, anti-
nucleosome antibody and anti-histone antibody in SLE patients with different disease activities were significant (y’=8.795, 7.216,
7.539, 8.946, all P<0.05). Serum sMICA and sMICB levels in SLE patients were positively correlated with SLEDAI score, anti-
dsDNA antibody, anti-nuclear antibody, anti-nucleosome antibody and anti-histone antibody (#=0.206 ~ 0.402, all P<0.05),
and negatively correlated with the proportion of CD3"CD56 NK cells in peripheral blood (=-0.563, —0.427, all P<0.05). The
areas under the curve of SLE in severe active group diagnosed by sMICA and sMICB alone were 0.652 and 0.704, respectively.
The area under the curve of SLE in severe active group diagnosed by sMICA and sMICB combined with SLE was 0.812, which
was higher than that by the single diagnosis (Z=3.050, 2.346, all P<0.05). Conclusion The increased serum sMICA and
sMICB levels in SLE patients were associated with the increased positive rate of SLE autoantibodies, the decreased proportion of
NK cells in peripheral blood and the enhanced disease activity, which could be used as potential markers of SLE.

Keywords: systemic lupus erythematosus; autoantibody; soluble major histocompatibility complex class I-related chain A;

soluble major histocompatibility complex class I-related chain B; natural killer cell

RGMELIBIRIE ( systemic lupus erythematosus,
SLE) J&—Fii AT Y™ 8 [ S e vipos,
FHIEE A SRR P E e 2 S iR, 2 X%
Bk, . BRI AR 2 R G G A
SLE A& JtlLiil 2 4%, HETAHZEX A Sa e
KA g2 I I P SR S NS L B A,
BEYEAL IR, dhimiBaseMe, SEChHR
20 P B 20 ML LA B B B R AR A0 L g R AR
g4 G 2 AR EHE Y. MHC-T 86 X M
A ('major histocompatibility complex class I-related
chain A, MICA) Jj&—F Wik e&E M, @il
H 4R 2 f0i (natural killer, NK ) 41 g ¢ i 1 52 14 -
H AR 2% 1 4 Bl 2 28 B¢ 5% D ( natural killer group 2
member D, NKG2D ) AH E A 115 B4 M 25 4 S b
MFHEZE -y (interferon-y, IFN-vy ) B4, 74
TN, SE0YE . &R A SRR . R
RE | [RIFP SRR A HE R SRR A BT R A 06
MHC-I 2 £ #f 5¢ 2 1 B ( major histocompatibility
complex class I-related chain B, MICB ) 2 JJisS
MY T 2, RT bR T e 4 L L (58 0 4 e e
P L 2006 N 2R PR, e R ) S
2, MICA, MICB AJ b 2 ffl 26 1 5 7% 34 A5 ]
MAEER, 1A ATEPEREZ IR (sMICA/SMICB ) 2
ey, HEEYS SLE A XMANERE, AR
UK SLE SR 1M sMICA 1 sMICB /K3, 4
HSLE i ilhisht: . A B Piikry AR, h SLEL
RS,

1 #REFE
11 BRRAT % B8 2020 4F 1 H ~ 2023 4F 1 HE

PR @ BV B Be WA 19 156 1) SLE #4 (SLE
M), Bk 3sEl, Lotk i, Ak 22 ~ 51
(38.15+6.35) % AR ME: OFF 4G 2010 4+
AR MR o s 1) ( REVELLBARIE 12
Wr S IRIT AR ) AR SSIZ WibRdE s QAR IE 18 JH
BLLE. HEBRbRUE: OAFT— 2 R E
A HIFNGYT; QEER . B . S etk
JEA KGR/ KGR AL E e e ;. BT
CHRIF S . MAE S AR PEIR e s @I & B
o OIS DI RERR AT . SRR SRR L R
o B f e AR TR 103 B X HR A, Bk 21 fl, &
Pk 82 ], 4E#% 26 ~ 57 (39.05+6.49) %, WL
WL AR A 22 R IEEE R R L (17=0.154, 1.107,
BIP>005) A5 (HRERES ) T,
O PR FKRBEeZ: i 2 fitifE (2021520) .
12 MELRXA sMICBiXH & ( FigEs4yR
AR, 185 FT-P31922R ) , sMICA & #| &
(L AEEDRHEAERAA, &5 BY-
P31921R ) , Infinite F50 f#FRIY (Fi+- A0 ) -
Master 4= F| s 622 B A, A S & [ Bk
SExieW (hE) ABR/2AR ]; CD3-PE/CDS56-
FITC/CD16-APC $HLi& (b5 PU 1E A7 2L Py Bk A B
/3 H] ); FACS Calibur B 204X SEE BD A H] ).
13 &
1.3.1 sMICA, sMICB /K4, Fr4 SLE & #&
ANAJG R HREIETFRT (A IRAAR Y H ) SRR
ki 3ml, AT TR, SMbrA =R T i
B 120min ZEA7 5L 4 °C b, Ao IR R S 2
WAL, BOZ%: 3 000r/min, 4% 15cm,
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BFIE] Smine BRSO G BVE W E AL, 24 H R 5E
RGN BR AR AE T -80 C AR IR VKA, 48h N 5ERY
il o R FH IR S R W TS ( ELISA ) A i
i rh sSMICA F1 sMICB 7/KF-,

1.3.2 G S EPEY . SR SLE 95 1 o)) JE 1
4% (SLE disease activity index, SLEDAI) " 4/
RIGENEE, XV NI R ge . Z54hd14. W
PRZAGE . B IRFERE . 3R . KIEE 6 ANHE B TIT
#r, W50 ~ 105453, 4 0 KUAF RS, 5~ 9
SRR S, 10 ~ 1457 RS, = 15457
HE TGS, M E SLEDAI ¥4 H 4 R BTG sh 40
(n=43) , PGB (n=69 ) FIE JE G SN (n=44 ) .
133 HSPURKN . B SLE SBE MiEbsA, a4
BESGEAG AT dsDNA $1/&, EURO Blot Master
4= H B BRIl AT AR BT AZ B A . BiAZ/IMA$t
& B AR,

1.3.4 AP NK 4 ffs . Frfy SLE & A4
Ja R HREIRITRT (XHRRAARR B H ) SRAEFFK ML
2ml A RPUEERE, JnA CD3-PE/CD56-FITC/
CD16-APC Fifk, ZEild F#EHFE 15min, fIIALL
AR SR T RDEIEE 10min, PR, BERRER
R PR RN, SR FACS Calibur %3 X 40 foAY
Kl NK 4iiffs (CD3°CD56" NK 400 ) H 43t
1.4 %54 KA SPSS #ifd (25.0 i,
IBM 2~ w] ) A TG atr, B LA 3%
NNIEL £ ARAEZE (X+s) , JFEH student-# K556
SR 2 25 Tl AT A . A R DI HEORT
AFoR, IR RS T IES. Spearman Y
Pearson 73 #f sMICA, sMICB 5 SLEDAI if-4y. H

ok, AN NK 4006 & LA, A2 E T

YE4EAE (receiver operating characteristic, ROC ) i

2k sSMICA, sMICB £ Wi SLE 7% 2l B i B K56

IKHE a=0.05,

2 HR

2.1 SLE %8 #= 3 #& 20 £ 7% sMICA, sMICB & F

VAR AP R fo NK #m it b sk sk s L3 1. SLE 41

15 sMICA, sMICB /K-V-m 7% #2H, AhJ&] i CD3”

CD56'NK 4l (5 AR T-XF lB4H, 2255 B4

B (HP<005),

% 1 SLE AFI3tER4AME sMICA, sMICB 7KK

MBI NK 2R AT EE P 3R (x+5)
SLE 4 AR
(n=156)  (n=103 fi )

173.65+23.92 32.51£6.27 58498 0.001

A i PfH

SMICA (pg/ml)

SMICB ( pg/ml )
CD3 CDS6'NK 41 (% )
22 TR %H%ES SLE £ F &k sMICA, sMICB
K VARINE £ NK 2, & vk Wk 2, HF
1% 24l SLEDAIL #41. IfiLiF sMICA Fl sMICB 7K
f TP EE TR S RN AR NG Bh 4 (1=6.325, 8.192,
12.352; 13.652, 19.652, 23.742) , 4b J& Ifi CD3"
CDS56 NK 2 ifd (5 AR T v B 36 g 4 Fi iz B v sl 4l
(=8.154, 10.658) , ZRHAHHIT¥E X (¥
P < 0.05) . ™% 3h 40 SLEDAI ¥ 43, il 7%
sMICA, sMICB /K& T4 BTG sh 4l (=7.154,
12.685, 16.935) , 4} Ji I CD3"CD56 NK 4ff fifd /i
FOAR T2 16 el (1=9.084 ) , 2R EAS
B (#HP<005).

9635+ 15.74 12.03+£2.47 53.897 0.001
1202+2.65 18.35+3.71 -16.010 0.001

2 AEEFIES SLE B&IE sMICA, sMICB 7K E IR SME I NK 208 SEEEEE (x+5)
S| RHERG AL (n=43) METESIAL (n=69) HHETRSIAL (n=44) F P
sMICA ( pg/ml) 623124 1232+ 1.65 17.32+2.34 23.653 0.001
sMICB ( pg/ml ) 15635 £4.12 17227 £12.32 192.72£3.29 31.659 0.001
D3~ CD36 " NK 40ffi (%) 8435+4.10 9532+10.53 109.69 = 5.62 50324 0.001
SLEDALFS} (41) 623+ 1.24 1232£1.65 1732+2.34 23.653 0.001

23 REAEBEDSLE B5 8 F kb WE
3. ARG S SLE B #F Pt -dsDNA Hiik . Hitx

ik S/ MATUA . ST E PR YESR L,
ZFRHAGITAEL (3P <0.05) .

*3 AEERBES SLE BEBSHAEMRMERILE (7 (%) ]
| BREEEI (n=43) AL (n=69 ) TGS (n=44) Pl P
#it - dsDNA Hifk 12 (2791) 33 (47.83) 26 (59.09) 8.795 0.012
TR RLS 10 (23.26) 30 (43.48) 22 (50.00) 7.216 0.027
HUBMASLIK 5(11.63) 21 (3043) 16 (36.36) 7.539 0.023
PAE AT 3(698) 19 (27.54) 14 (31.82) 8.946 0.011
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2.4 sMICA, sMICB 5 SLEDAI #4-. 8 &3k,
SN 8 fo NK 2@t b Y ey AR %k WL 4, SLE B
Ifil & sMICA, sMICB 7K *F- 5 SLEDAI ¥ 3. 47 -
dsDNA Pifk, fuidiii. ik /Mibuik, Prdlk
HPA R IEFE (B P <0.05), 5410 CD3”
CD56'NK 4iiffe 5 L 2 fAHE (P < 0.05)
2.5 SsMICA, sMICB # ¥ SLE 7& 3 & 64 i 5 47
3% 5. sMICA, sMICB Hiti2 W SLE G s
M2 R ALl 0.652, 0.704; sMICA, sMICB Bt&
1Z2Wr SLE 5 G sh £ T A 0.812, & TR
mizWr, 25 HEASIEE L (Z2=3.050, 2.346,
P <0.05) .
%4 SsMICA, sMICB 5 SLEDAI 4. BEHE.
SMEIIM NK £RAE & B 4B 51
sMICA sMICB

Y|

r P r P

SLEDAI 4} 0402 0.001 0396 0.001
Pi- dsDNA UK 0236 0.017 0.245 0.011
DU 0.293 0.006 0237 0.015
PR MATIA 0.251 0.010 0.206 0.035
S ASEIRLN 0.235 0.016 0211 0.023

CD3™CD36 " NK 4. -0.563 0.001 -0.427 0.001
3ot

RGMELIIERIE (SLE ) E—Fhilf REIMSHE

RIFHLN R 2218 2 R 50 A Sy s, D
JERGIIREBER R, IR LB S bk, R
BN Rk A MOALL M AEER . UM SLE
TS EEXTHE IR RIG T 2OCE 2. iR ST I
Wegnft . fEAb . e LR, Al il AR A
A REEETRA . TR, AR EDPEN
T2WoR A FIRY T e =, (2R HAEY e &
Y38 AL L2 WAL SLE ARG ERLA: B AR, o
P2 MR R WA 3% SLE (2 Wr . PEAL AR
Py T R AR A o RS R B e e 4n i IRk
3l SLE H B e 2 AL 20545 ™, NK 40 i 2 [
A RPE RGN EEE A GRS, 3 A S TR
AN B N A £ ) W N s A 7 1 1 P e
SR AN 2 LR R IR R TIRE,, 5 A0
P NK At nT 4 it St 4t S 20 Lo 15 T 4l
Ak, ARV RRRE T, B ki B ARE
PrEE BRI 20, ERp AR PIARES P NK 4 MG
AR 5 SLE A ¢, #F5% /R SLE & B IG
B & IR AL, NK sk BiaE, S E
I NK 4 Fe A, Han stk ohag sz, H5
PR TG B AL T B AH O " ARBFSE & P SLE [
1fiL 7 sMICA, sMICB /K -4 &y, Bl 35 50K 06 s B
(4 18 hn 1l 3 sSMICA F1 sMICB 7K V- 32 Wi 34 55, 5
NK 4iiffd 5 b 2 AHE, R sMICA, sMICB W g
5 NK 4 i 2 fie 6 55 Fl SLE & A %, sMICA Fl
sMICB R REW A SLE B TEAR W

x5 sMICA, sMICB i2#f SLE iEZ1ER ROC HiZ&S4]
%3 T (95%C) A R (%) R (%) ARSI
SMICA 0.652 (0572 ~ 0.727) 181.27pg/ml 6591 70.54 0.364 5
sMICB 0.704 (0.626 ~ 0.774) 97.42pg/ml 68.18 66.96 0.3514
iyl 0.812 (0.741 ~ 0.870) - 95.45 71.43 0.668 8

NK 21 Al 28 38 10 220 il 1 AN G vk A2 4, G
SZARTUN £ Fh 43 DO AE LR B B i 32 14 1) [R] B 2
mHBURBRERE T, ARG AR Z K - AR
AN 2 4H %5 D (NKG2D ) & —7Fh NK 41 Jifg
PG, fFAET CDA'T 4ifd, CD8 o B T 4,
v & T 4HHEA INKT Affdrf, wIE #4755 NK 414
MY LB DD BE AN IFN-y /9774, [RIASHE CD8" « B
T 20 B A AVF b 20 B 55 005 1 9 L R B . MICA J&
NKG2D #if 2R ) F BRI 2 —, 76 NK 4, H
SRAMI T (NKT) s, CDS T 4B v & T 4
L PP Al ik, TEN AT 5 NKG2D
445 A A FH AT 38005 NK 40 6 534 ] 3800, T
YN, 5% AN A SR AN RE R v MY, MICB
J& F MHC-1, 5 H I gE R R % MICA {ii T MHC
8 L T 23 R4 S HLA-B Bf3lE, i MICB 3£ [H

iy, E e IR R R L SORE SN T 4 A
NKG2D 2 A J 3 NK F1 T 4000, 438 1 NK 20 i
T Fo 32 04 il & SR e i i B 1, B R 2
- Bz A A2 AN AE L VR AR R AR DG4 1
WA BIF 9 308 7~ R TRORS 14 I 10 T ¢ R85 T 2L 4
MICA FRik¥ 3w, 55 55T v g U 0 98 i 240
JL A AL R 40 10 2R kA A 6 TP, MICA-
TM A9 537 5L PR -5 50 PR (A R i 5 LA R R
BRI I R B B ARG U MICB JE R 2251
R 5 NKG2D #9454 fig 71 LA I MIC 7= ¥ 3R 38,
MIC & [H 5148 HLA- b {3 55, =22 [B] 72 B -5 5 2k
R R TR o 1

MICA, MICB & {4 9 41 &8 45 ¥4 38 o] B 2 i
1) 2 11 T K ik 24 A O T 7 B 2 ML AP SR B v, B
5 sMICA #1 sMICB, sMICA #1 sMICB #] [H W
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NKG2D 37 {4 5 H 41 i B A& 09 A B AR H, HoKF
T i H 5 NK i h g sz i o U, ARffFgE b
SLE £ # [V sMICA A1 sMICB 7K -3 &5, vl fg
SLE S E GBENREZ M S8 SPADA %™ Ath%
I MICA 7£ SLE [ F kb Rk hn, #t—2La08r
SLE B4 1L sMICA, sMICB /K5 4ME 1fi. CD3 -
CD56 "NK 4ff g ( [t &2 9 A5 ¢, 16 B sMICA,
sMICB 345 7] G855 SLE #4121 NK 41 321 LA &
A1 i A NK 20 L FEAT OG, NK 4 3R T8 0 52
1A NKG2D 35 51 25 4 17 38 40 it 2 1 A9 TE 44X MICA FI
MICB, A i IFN-vy A= B AT NK 48 il 8015, NK 48
MER B RAEAL, FEAE 1% SLE 21411 NK 44
o 35 90 1 A0 JE if b NK 28 B9 914 #E. PEREZ-FERRO
25 PN R RERGE SLE Jf & 16 sh ik B R H 3 A A il
T SMICA 7K FH 8, 540 i b NK 20 i &7 b 5
AR, SIHMHIEECR IEAC. AWFSE SLE B I
I sMICA, sMICB /K5 SLEDAI 43, H &Hiik
FEMER L TE ARG, 320 sSMICA, sMICB 3 5 7] fgis
% SLE, i i shik A KR BiRK . apr R
A NK 4 T FE IR 55 S 1 R G PR NK 20 B ) 2 AR
H, SEH SPUAKFEF SLE 15 sh b, b,
MICA F1 MICB it £ H1 F T 40 ffid, MICA F1 MICB
P 82 o 2 35 B By HLAT 7 98 5 T R 1Y) G g2 0 il
NKG2D'CD4" T itk L4035 55K, $958 SLE $&
o 16 sk BV 38 i ROC 43 #7115 i sMICA, sMICB
1ZWr SLE T BTG S A B s acie, HIKG 12k
BET =, 5] sMICA, sMICB i 0 {E} SLE FY¥1E
Fri&i¥), XF SLE B9 i sh Al ANl ARG T 18 535
HA—@E M.

Zi |, SLE & 117 sMICA, sMICB /K45,

5 sMICA F1 sMICB Y5 SLE [ 5 4t 14 BH 4 46 1 1

Jn. AL NK A RS B T S T AT

X, J& SLE EZWHIER R 2 . BCE K sMICA 1

sMICB X} SLE %5 1 sl M PFAl A 28 oAb

FTIESE T sMICA, sMICB Y SLE i TG 3h 5 A K

HBYUARZIERER, RIGRSIHIRAE T B hr &

YIRS . (BAAfEAN R ZAL, B, (GER—1A

Af 1) s K, R BB & B sSMICA, sMICB 5 SLE IIfi

IRIFRLA Btk iy e &, Hik sMICA, sMICB

25 SLE MINLEHEHSA o0 B8, FEARMTSE e
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