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(=] B OERSLMEET % Guvenile idiopathic arthritis, JIA) 1% s & 2 & 51 CD4A'NKG2D* T 4H
M A2 NKG2D ml s PEBEeAAR, BInl st MHC- T 28854065 F A F1B  (soluble MHC class T chain-related molecules A/B,
sMICA/sMICB) ik, T HAE A BTG ST ER . ik TTBEMEANA 2019 4F 11 H—20214F 12 H H K
BERIR I} 8 L 38 B2 B iz iy 4 B 280 JIA 19 3 RIS B JIA 2051, 6 (il e )L 3 At B2l s dh R ke As, R
FHREEE 8 W R0 22 sMICA FTsMICB /K-, SR TN A CD4'NKG2D" T AR EL ], R FH 4 B A4l 4F ¢
TR W BV -27 (systemic Juvenile Arthritis Disease Activity Score, sJADAS-27) JANAT ST R B IS BT 4y
-27 (Juvenile Arthritis Disease Activity Score-27, JADAS-27) TP JIA BLAYERTE SIPE . SR Pearson A ¢ 4347
L R TAERRE T2 201 CDA'NKG2D® T4 K sMICA . sMICB7E JIA B s ig/E R . S8R S5 JIA
T ST K O R JTA % ST 41 CDA'NKG2D® T 40 b ) 5 o6) HE 20 K% 4% A FE 4L THR (P<0.05) . JIA %41
sMICA F1 sMICB 7K - & T X%} HR 41 (P<0.05) o 45 5 JTA 1% ) H 41 sMICB /K °F i F 56 35 14 JTA £ 2 1 41
(P<0.05) . JIA ## JL CD4'NKG2D* T 4 g [t 1) Bz sMICA . sMICB /K V- 5 sJADAS-27/JADAS-27 ¥ 43 & 1F #H 3¢
(P<0.05), sMICB XT JIA BT s DAL (0 i 26 T A 0.755, #5058 0.90, REJEN0.64. £ie JIAEIL
CD4'NKG2D* TN L K sMICA . sMICB /KPRl L TH, H - S8mm sh R IEAHSE, #2785 CDA'NKG2D' T
AN Bz NKG2D B AT VE by JTA B i st TS i 945 b o [PEYRILRIZE, 2023, 25 (2): 166-171]
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Role of CD4'NKG2D" T cells in the disease activity of juvenile idiopathic arthritis
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Abstract: Objective To study the expression levels of CD4'NKG2D" T cells and NKG2D soluble ligands, the
soluble MHC class I chain-related molecules A and B (sMICA/sMICB) in the active stage and stable stage of juvenile
idiopathic arthritis (JIA) and their role in the disease activity of JIA. Methods Nineteen children with systemic JIA and
20 children with articular JIA who were diagnosed in Children's Hospital of Chongqing Medical University from
November 2019 to December 2021 were enrolled in this prospective study. Six healthy children were enrolled as the
control group. After peripheral blood samples were collected, ELISA was used to measure the levels of sMICA and
SMICB, and flow cytometry was used to measure the percentage of CD4'NKG2D" T cells. Systemic Juvenile Arthritis
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Disease Activity Score-27 (sSJADAS-27)/Juvenile Arthritis Disease Activity Score-27 (JADAS-27) was used to evaluate
the disease activity in children with JIA. The Pearson correlation analysis and the receiver operating characteristic (ROC)
curve were used to assess the role of CD4'NKG2D' T cells, sMICA and sMICB in the disease activity of JIA. Results
The active systemic JIA and active articular JIA groups had a significant increase in the percentage of CD4'NKG2D" T
cells compared with the control group and their corresponding inactive JIA group (P<0.05). The JIA groups had
significantly higher levels of sSMICA and sMICB than the control group (P<0.05), and the active articular JIA group had
a significantly higher level of sMICB than the stable articular JIA group (P<0.05). In the children with JIA, the
percentage of CD4'NKG2D" T cells and the levels of sMICA and sMICB were positively correlated with sSIADAS-27/
JADAS-27 disease activity scores (P<0.05). The ROC curve analysis showed that sMICB had an area under the curve of
0.755 in evaluating the disease activity of JIA, with a specificity of 0.90 and a sensitivity of 0.64. Conclusions The
percentage of CD4'NKG2D' T cells and the levels of sMICA and sMICB increase in children with JIA compared with
healthy children and are positively correlated with the disease activity of JIA, suggesting that CD4'NKG2D" T cells and
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NKG2D ligands can be used as potential biomarkers for evaluating the disease activity of JIA.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(2): 166-171]
Key words: Juvenile idiopathic arthritis; Natural-killer group 2 member D; Disease activity; Child

ah AR KRR R TR (juvenile idiopathic
arthritis, JIA) J&JLEE IS 35 UL AY AR PR I 58 R
T BRI KBRS , oo LB 5 R S0
HAEZRA, 2001 46 bR XGRAGER 2KE JTA 532
TR, UeBR 2R DR R %
W HET A SR HLE AR, NS T
AR B TR AL T B SR B ARG . T ARG AL
BAE SR, B — 165 TANMEZ R (T cell
receptor, TCR) RBIPUEIRSL, BT T 41K P
[7) o 55 b i 8 I 0 i 2 T G AR 285 15 F L5
ZAEY . HARR AT AL SZ K 2D (natural-
killer group 2 member D, NKG2D) J& T 4l fifd 2 [ #2
BEP FEDRNEAS 5 22K, B A AR
Vi R T TG PE 2 A, 5B R AT )z Rk
FECD8" T, & TEFANME I , 117 CD4" T 41 il 3% Ifi
A RB AR RS, ARG M. A
B G R S BT B NKG2D ik, $4IE D)
[RIRIAE 51 £k CD4* T4 o NKG2D 4557 PE T
PR MHC- I 55541565 F AR B (MHC class I chain-
related molecules A/B, MICA/MICB) Wi 24F ik
LS N ARIBHIN .

PEAERA KT CDANKG2D THIMI 2 5 R4tk
ZILBEARHE (systemic lupus erythematosus, SLE) ., 2§
XIEPEFET R (theumatoid arthritis, RA) . ZRAETE
g . DR A 22 E B S B Y i
H 1 TG 55 JIA P9 AH OC 1 43 o A BF 5 3 s A4
JIA FEJLAMNE I CDANKG2D" T 41 i 4] K NKG2D
AR, RUATEE MHC- T 2RBEHHC T A FI
B (soluble MHC class I chain-related molecules A/B,
sMICA/SMICB) ZR3k/KF-, #1281 CDA'NKG2D*
T AN JTA BT S YRR

1 BERSHE
1.1 RS
HIHEEGN A 2019 4F 11 H—20214F 12 A & R E
BFR A B E L B= g KR S B 132 B A g 56 1Y)
JIA L339 BIVE IFFE XS . JIA BILAF & 2001 4F
FEL s UG 6 BB 1T 1) JTA IS I B 2 hmife ', 49,
FEEGRIJIA 196, X RIJIA (ZRRL, D3C
WAL 2061, BRAMEG . BB . FBEEGE |
A5 B oAl R G e PR 45 ok BRI i e 4
W . PEIIARDCEC ) f R L FE 6 B R Xt HRZH . XF AR
HAFRUE: (1) 4ER<16%; (2) ITRENTTH
Pl s o AT AT i o 5 PR SR A2 b I L 3
= BE R 2E A BEZE DL b (025/2014) 5 FEHIZEZ
WER, R A A IR S 55E .
1.2 4ME M CD4*NKG2D* T ik B 4R B 44 il

SR FH 5 B B B OO B BUG IR A 6 1 i e L 3
FITA 41 21 i 8 LA E i PS40 (peripheral
blood mononuclear cell, PBMC). JTA £ 21 ]2 )£
54 BRI A T S 561, 4 B 7 JTA FooE 1 6 1],
O R JIA 35 B 9] M AR W A& 5 9 . B PBMC
100 wL 2 1.5 mL EP 45 7, Jil A CD4-PE 4T {& |
NKG2D-FITC $it fk 58 /- IR 21 5, 4C ML &
30 min, 1000 rpm 250> 5 min, BE WK I RIGE
B . K H BD FACS Ji 2 40 i A e A7 kGl , o7
CellQuest FAFHA T 5397 o
1.3  Imi& sMICA #1sMICB #:ill

AR A L 21 IR L, 035 4 B 7Y JIA 75 8)
Wief, 4B JIAFEWI 46, ST R JIA 1% 3
S0 R ST T JIA R E A 6 49, LA % 6 (ol e ) L 35 Ak
JEIAL, A3 B ILYE o R DR G2 e A A I sSMICA
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FISMICB KT, A 1] £ 1 1L 5 R

FREEIRHE AT BR 2 7]
1.4 IEARF R E

W g JIA SBLIG R BERE, (IR AE 8 . M)
JIASEAY | R IARAE K S A A a5 R . S = 4G
ALFE T2 (white blood cell, WBC) . Il
HH  (hemoglobin, Hb) . IiL/NITEL (platelet,
PLT). C-Jx W% H (C-reactive protein, CRP). 4T
MR R  (erythrocyte sedimentation rate, ESR) .
K H 4l A 56T 9 9 R T Bl P 43 -27  (Juvenile
Arthritis Disease Activity Score-27, JADAS-27) J 4=
5 B L) A OC T R YRR G 3 T 43 27 (systemic
Juvenile Arthritis Disease Activity Score, sJADAS-
27) 17 43 S OGN Y K 4 B R JTA B T B 1
k.

1.5 HITESH

K SPSS 25.0 AR A T e A B 3 A . A
BIES AT ETER IR+ frifEE (K +s)
Fow, W7 2255 M A BRI K 2 5 22
Oy BT ECMAEAS kB, T 2 AN S ALl L BCR
Kruskal-Wallis £ 55 . 4 1E A& 5345 1 8 58 iz
B (o pigkmie) (M (P, Py) | FRox, 4

F 3% A Kruskal-Wallis £ 56 5% Wilcoxon Bk A1 56 .
TR LU 33 (%) s, 4L HEBCR
H Fisher #f VIAE R 15 o DL 2 18] P P L 3R
Bonferroni #¢ 1F o % A Pearson #H < 43 #r 45 i+
CD4'NKG2D* T 4i i . sMICA. sMICB 5 sJADAS-
27/JADAS-27 P43 A M . SR Z0E TAERHIE
(receiver operating characteristic, ROC) il £ X ih
2 N (area under the curve, AUC) 3 Hr£&35
PR JIA P T SIS . P<0.05 2 25 5 A7
it L

2 R

2.1 IEERRM

3941 JIA LA, B JIATE S 1241, 4
SR TARROE I 76, OB JTA W& S 12491, ¢
TR JIA R EWI 8], JIA AL LI, B hEgs
IR K A= LA 3z BT AN R0 LR 25 S A e it
R (B P<0.05), Horb4 SR JIA WG S AH K
o % M EEE IR LA T A 34
(P<0.05), XTBIJIATE S22 BT E T
45 NTA R E W (P<0.05) FISE 1 JIA Fa 8
HAZH (P<0.05), W#E1,

F1 JAZEWIGERRILE
e i R 22 NS N JHRBR ZRIA
ZH
[1(%)] [#1(%)] [#1(%)] [151(%)] [M(Py5, P,)), ]

4 JIA 1% shiH A 12 12(100) 7(58) 7(58) 2(17) 2.50(1.25, 4.75)
4G JIA F e 7 1(14)" 0(0)" 0(0)" 0(0) 1.00(0, 2.00)"
KA JIA W& S 2R 12 217y 1(8) 18) 0(0) 4.50(3.25, 9.00)
T JIA Fa e A 8 0(0)* 0(0)* 0(0)* 0(0) 0(0, 1.50)"

H1H - - - - 17.500

PlE <0.001 0.001 0.001 0.320 <0.001

e am 5428 JIA TGN A, P<0.05; b 56955 JIA W& S04 1bEg, P<0.05,

22 LWEKRELER
JIAZZHb, PR 4R Aa X114, Ik B 20 i
X iE, CRP. ESR. HEAS RN LK ZESA
GiiteaE X (¥ P<0.05) . Horp 4 570 JTA 35 3h
ZH Hb. WRELAN L X8, A A SRR R

JIAREWA TR (P<0.05), Fhk s 4 i 4 % i1
% . CRP. ESR & ¢ 95 Y JIA 2 @ W 4 A+
(P<0.05) 5 J&715 84 JIA 3% 3 4 ESR 5 O0C15 4 JIA
FaE A TE (P<0.05), W2,

+ 168 -



s EH 2 M ¥ E S RILHRRE Vol.25 No.2
2023 4E2 H Chin J Contemp Pediatr Feh. 2023
#2 JARAZREREERLE (M (P, P ]

41 il WBC Hb PLT ANC LYM CRP ESR ALB
- B (x10°L) (/L) (x10°L)  (x10°L) (x10°L)  (mgL) (mm/h) (/L)
LB IAESIAL 12 10.4 99 354 7.4 1.7 49 77.0 33.7
(6.6,21.5)  (82,108)  (298,430) (4.7,19.9) (14,2.1)  (17,78) (32.3,116.5) (31.1,37.6)
9.6 124 381 6.0 2.5 8 24.5 38.5
H JIA F& e )2 7
ERRIARER (72,112)  (83,141) (332,421) (45,75 (19,32)  (8.26)  (5.8,433) (35.7,43.5)
7.3 114 348 4.8 2.2 8 61.5 40.8
R JIA 15 334 12
RATELIA TR (57,9.3)  (102,132) (273,507) (3.6,6.1)  (1.6,3.0)  (8,56)  (21.0,119.3) (33.2,44.8)
7.0 126 226 3.7 3.0 14.0 45.1
T JIA FR e i 8 8"
RAELIARERAL (5.9,8.2)  (122,135¢ (187,395) (2.6,4.6)' (2.3,3.6)" < (2.0,20.8)" (43.1,46.1y"
HiE 5.749 12.511 4.837 11.166 7.963 12.484 13.601 10.756
P{H 0.124 0.006 0.184 0.011 0.047 0.006 0.004 0.013

{E: [WBC] H#litE; [(Hb] marsm; [PLT) /MG [ANC] sPYEsigmigex it 2; [Lym] ik anigsxii+%e; [CRP]
C-RBLEEF; [ESR] ZLAAEUTREAR; [ALB] M. an 528 IAFEIMAILE, P<0.05; bS5 RJIAESIHLAL LA, P<0.05.

LB A R BRY 8 me/L, %41 8 4l JL CRP <8 mg/L.

2.3 CD4'NKG2D* T kB ZHAmit+41

ST RRAIAA L, 4 B0 JTA R e 04 B o 1
JIA K452 A2 CDA'NKG2D" T 41t e Ay — g P T
&, ARG L (P>0.05), &5RJIA TGS
HZH R ST 7 JTA 35 shi 41 CD4'NKG2D" T 4iiifg He 4]
ETRTIRAL, Z2HAS0TARE L (P<0.001). W3,

JIAZL R e on, 4 BP0 JIA 16 sl A 4] K ¢
A5 JIA 15 3h 20 CDA'NKG2D" T 41 fitd e 451 4% 4% 1
REMHTE, ZRA5FE X (P<0.001); %
AL JTA UG ShI AL A 4 R JIA TG s AL T, 22
AR (P<0.001), 3.

*=3 &L CD4'NKG2D" T BRI L B AT L5

(x+s, %)
205 % CD4*NKG2D* T 41 fitd L 5]
X HEZH 6 0.038 = 0.027
4 BT JIA WS B4 5 18.956 + 10.365™
S BRI JIA R E A 6 0.345 = 0.408"
AT JIA W& B 5 38.018 +4.651°
ST JTA FasE e 5 8.652 £1.101°
H1E 25.006
PE <0.001

W am G MRA A, P<0.001; brs5 455 JIA T 3 A4
A, P<0.001; ¢/n 51 RJIA WG EhIHAL i, P<0.001,

2.4 £4AsMICAFIsSMICB KT LLE:

St HRZAAHLE, JIA 4540 sMICA FlsMICB #EiA7K
EEEEIN, ZRASEEE L (P<0.001), JIAZ[H
P, S B JIA VS SZH sMICB /K- T 56710
BNARRE WA, 2RA%H#E L (P=0.022),

4.

*4 HHESMICATISMICB/KERELE (x+5)

ZH 5 % sMICA (ng/mL) sMICB (pg/mL)
X ZH 6 85+1.4 96 +9
SR JIAESA 6 32.6+72" 280 + 54°
M JARENA 4 30.8 +12.2° 240 + 22°
KATRJAG A S 36.5+4.6" 319 + 33°
KTMNATEWAH 6 27.8 +8.7" 247 73

FIE 12.773 17.170

PIE <0.001 <0.001

. [sMICA] AT TE MHC- T 285640620 T A; [sMICB] 7]
EPEMHC- 1 28558 M1 60 T B azn SXFIAZH LA, P<0.001; b7s
SR A WG SII4 L E, P<0.05.

2.5 KiEHR5 sJADAS-27/JADAS-27 {4y I %
57

4 B0 1A 15 B 2H sTADAS-27 PE4r Y i T
EHMNARENA, ZRA%iT¥EX [ (23=
6) Jrvs (7+£4) 4%, 1=6.395, P<0.001]; X578
JIA G B JADAS-27 i 3P4 i TG 15 AU JIA 2
A, ZRAGIEEL [22 (18, 31) J3vs2
(2, 9) 4y, Z=-3.680, P<0.001],

39 {4 JIA B JL CD4'NKG2D* T 40 §g kb 4] |
sMICA 7K 3 . sMICB 7K *F . ESR 5 sJADAS-27/
JADAS-27 4 S IEAH G (P<0.05), Hb, FI&EMAH
& 5 sJADAS-27/JADAS-27 ¥ 4r & i Ml & (P
<0.05), WBC Fl CRP 5 sJADAS-27/JADAS-27 43
ToI WAHSENE (P>0.05), WS,
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K5 &iIEKRS sJADAS-27/JADAS-27 4y HIFE 14

Ei=2n Pearson %41 P{E
CD4'NKG2D* T 21 fits L 451 0.5827 0.011
sMICA 0.5050 0.019
sMICB 0.5126 0.018
ESR 0.5236 0.001
Hb -0.3990 0.012
ALB -0.4295 0.013
WBC 0.1130 0.492
CRP 0.4620 0.054

H: [sMICA] A% MHC- T 2888415543 F A; [sMICB] A
EPEMHC- T 285640523 T B; [ESR] ZI40MEVIRE%; [Hb] Il
A [ALB] (&EA; [WBC] A4ilit4; [CRP] C-ROME M.

2.6 JIAGRRE SRR

N ROC fh £k 43 BT CD4'NKG2D* T 48 il |
sMICA . sMICB %4845 X JTIA 95 16 sh P 2EAR 40
. 455 0K, sJADAS-27/JADAS-27 4. ESR.
Hb. sMICB X JIA %59 % 2l M PEAl 1 AUC 5351 ok
0.967. 0.850. 0.773. 0.755. & Hb#N, HA 3 W
VAR 8 5 00 RF 5 B2 34 53K 0.90, R B U Bh 7E
0.64~0.90 Z [fi] , CD4*NKG2D* T Zf its Lt 151 1 sMICA
XF JIA 299 1 B PP Al o g it 22 3 X (4300 P=
0.974. 0.139). UL 11k 6.

1.0 -
—— Score
b
08¢ —J - ESR
= sMICB
e 0.6 1 ’J7
ﬁ
™ 0.4
il
02F
0 ] 0.‘2 0:4 0j6 0{8 1.0
1-Rp5 i
1 BIWHERX JIA BSiE 3 T MER ROC 4k

b Score } sJADAS-27/JADAS-27 Blialf stk ESy ;s Hb RfieT
TEI; ESRMLANDIIGER,; sMICB HATAEMEMHC- T Z8556H15650F B,

R6 JUIEHEMJIAERBIEEGHMNE

EEELAD AUC  RfElRSME R HRE P
Score 0.967  17.04% 090 090  <0.001
Hb 0773  835g/L 085 020  0.004
ESR 0850  41.0mm/h 075 090  <0.001
sMICB 0755  297.6pg/mL. 0.64  0.90  0.049

. [AUC] M2 TR, [Score] sJADAS-27/JADAS-27 ¥F4%;
[Hb] IMLHEH; [ESR] L4iMIlifsR; [sMICB] AltE MHC- I
JEHEMI AT Bo

3 iTig
JIA J&—4 i B S e e, I IR R B S
BRALR L, HETsZ R A Y e bR
T JIA 12 Wi K i sh M4l . R oe & 3t
NKG2D {5 53l B 7E 2 Fh A B g e h L 5 8
FAER, CD4'NKG2D T4l S NKG2D mI Pk fic 4
JKV-FESLE . RA %5 8B 5 A0 i Ay S 4l 23 3%
Han, B 5 E R REE s R A OC . PLiRRH
Wr NKG2D 5 EARMITE IS, Bn T shis 2135 7 2%
filg 1 $OR CDA'NKG2D" T 4 g2 1 B e ir g
i HH B Y SRE S N AL, HEL ) CDA'NKG2D T 41
MEIRYT B Bt i Bris e . (Hdg 2=
K IR CDA'NKG2D" T 4 LA Ry F 9% V8 45 4l i 5 SLE
P s R Ao 0 R, CD4'NKG2D' T
YR 7 B e R T A A s

AAFFEHRIT CD4'NKG2D* T 41 J2 NKG2D Btk
FELEEH ULAY B e M0 JTA R, R B
4 B 7Y JTA 1% 30 9 8 L RO 78 JTA 3% 3l BB LAE
J& 1. CD4'NKG2D* T 2l ffg HE A7) )z sMICA . sMICB 7K
R R MR A A RRCE A, RS
sJADAS-27/JADAS-27 % 95 1 2 4 PF 43 52 1IE AH G,
$27~ CD4'NKG2D* T 4l ifl S NKG2D B i AL (5
5 JIA RIEFI N, & JTA FI 105 3l )5 T A 4 2%
Fraio ROCHHZR MM s, sMICB X JIA Jik 1% 3l
PP A —EME. ik, CD4'NKG2D* T 41 &
SMICA . sMICB 7K F- {14 W 0 X5 JTA 95955 1% 2l P 1Ak
A AENG RN M E, AT CDANKG2D" T 4 Jifd
JsMICA, sMICB &3k T X JIA S0 1% sl P P Al
TAHERE S, HI, sMICB A /E N JIA BAR TG 5h
PEVPAL TR B3

JIA TR S 78 [e s R 2 B 55— L AR AR 2B
FEI, BRTAKH 54 B8 JTA KOG R JIA &9
B PEMENLHRIAS R B UIAH DG . 4 B 70 JTA B[] T K
SRGPEN S B RAEVERIR, FT Y JTA N 21
P G RE AT F B e PR . AR5 R LG
45 R JIA 1% 30 W) 4H CD4'NKG2D* T 44 i L 4] A%
sMICA ., sMICB 7K °F- % 4> 5 54 JIA 35 3 ] 40 =
NKG2D P 4 = B2 3k 1 Wi B A0 e = v o ',
JIA A S8 PR W B 48 . X itk NKG2D 2 5 1
CD4* T ARG L AE Y R JIA R gfE e, W]
ABSE JIA 1 MBS M i P 2 — . Bedh, A
WL e OG5 AU JTA 35 Bl 2 sMICB 7K~ 56T
AU JIARE W T, 4278 NKG2D-MICB A fEJ& %

+ 170 -



525 % 55 2
202342 A

Chin J Contemp Pediatr

Vol.25 No.2
Feb. 2023

T Y JIA P B0 A E 2SR SN,

sMICB 7Ky

ARG XoF OG5 1Y JTA 995 1% Bl DA T A I PR A B
AT B R BRPETE TANAREA /L, HoARRESE—
AL ST B JTA S, ARR AT KRR A H A
CD4*NKG2D* T 4il fifd }z NKG2D Bt {4 75 A [7] V. &Y JTA
PR TS S AR

(18 AT S IV 2 JTA B Y S e~ BIL i 2 —

25 I, CD4'NKG2D* T 4i s S NKG2D fit {4 /S
TERTT

T JTA AP T AT REL 4 B B JIA HEOR 5L, AR
N JTA GG ST IR B A M)~ s

(1

[2]

[3]

(4]

(3]

(6]

(7

(8]

9]

[10]

(& % X #]
XH, 505, Rt . L2 K [ PrAE D2 A 46 M R 51
il 2 — AR R MRS R P ISR UESR 3 [0]. TP I ST

JURHRA, 2020, 35(4): 252-255. DOL: 10. 19538/] ¢k2020040602.

TR, ZERR K, T KA . MICB/NKG2D {55538 I 1 f e b it

FUEEIE IR T TP I B 5 2R SR (30, P /N L IV S R 2 A
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