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[(FZE] BB 20 TUIH G Ik e e BRE I Hl vV BLZ5 38 (V-domain Ig suppressor of T cell activation,
VISTA) TESAER RS % Guvenile idiopathic arthritis, JIA) B JLAMNE LAY FEETEM , T HIE LW P av/E
o g ATHETESCEARIEA JIA BIL (476)) KefdFILE (10460) AN L, R w40 AR CD14°
AL . CDATHREL AN . CDS T WREL i - VISTA, F4EE -y (interfern-y, IFN-y) . BPJERIEH F-a (tumor
necrosis factor-a., TNF-a) BYFRIATEN . &R VISTA7E JIA HJLH A0 F K AOE L AERRE JLFEAL (P<0.05); ANIAJE
BUJIA L VISTA R ZRARIMFE L, D FRERRKTEAL (P<0.05); AFEGEEAEFRE VISTA Z7H
GiiteE T S, PAZ AN R T VISTA 638 K F B (P<0.05) o AH 43 & B8 CDA'T 48 )0 | VISTA 5 IFN-v
(1=-0.436, P<0.05). TNF-a (1=-0.382, P<0.05) FikF MK, CDST4HHE I VISTA 55 IFN-y (1=-0.348,
P<0.05) . TNF-a (r=-0.487, P<0.05) FikEHAME; CDI4 HAZL0M E VISTA 5 IFN-y (1=-0.582, P<0.05) .
TNF-a (r=-0.603, P<0.05) FIXLMAMIR, &8 VISTA FIAAEATHES JIA KWHHE, HE5E VISTA i 4 ey
YERITT BE R AR A igfRZ —. [FEYRILRIZE, 2023, 25 (3): 272-277]

(KR | WAPRR AT 2 TANMITG AL S pEBREE (A V RUZE A0 SRR AN R 4ni; Lz

A preliminary study on the role of V-domain Ig suppressor of T cell activation in
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Abstract: Objective To study the expression of V-domain Ig suppressor of T cell activation (VISTA) in peripheral
blood of children with juvenile idiopathic arthritis (JIA) and its role in the pathogenesis of JIA. Methods In this
prospective study, peripheral blood was collected from 47 children with different subtypes of JIA and 10 healthy
children. Flow cytometry was used to measure the expression levels of VISTA, interferon-y (IFN-y), and tumor necrosis
factor-a (TNF-a) on CD14" mononuclear cells, CD4" T lymphocytes, and CD8" T lymphocytes. Results The children
with JIA had a significantly lower expression level of VISTA than the healthy children (P<0.05). There was a significant
difference in the expression of VISTA between the children with different subtypes of JIA, with the lowest expression
level in those with systemic JIA (P<0.05). There was also a significant difference in the expression of VISTA between
different immune cells, with a significantly higher expression level on the surface of monocytes (P<0.05). Correlation
analysis showed that VISTA was negatively correlated with the expression of IFN-y and TNF-a on CD4" T cells (=
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-0.436 and -0.382 respectively, P<0.05), CD8" T cells (+=-0.348 and -0.487 respectively, P<0.05), and CD14'
mononuclear cells (7=-0.582 and -0.603 respectively, P<0.05). Conclusions The insufficient expression of VISTA may

be associated with the pathogenesis of JIA, and enhancing the immunomodulatory effect of VISTA might be one option

for the treatment of JIA in the future.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(3): 272-277]
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XA & MO R (juvenile idiopathic
arthritis, JIA) J&—# BAGBE 7 B HEA
YL LN M OG0 1 AR AE Sy T SRR AIE 1Y L B I
UL RS 4R U, AN TR) I 2 ) i R R B 5
J2 52 KA BT W JE AV VT EBER AR, R
JLEBRAR IR B2 1 e B AL
SRAT I JIA S i) S A e 2 ML . T ARG Ak
G WE BR B FLI BV 45 B B (V-domain Ig
suppressor of T cell activation, VISTA) J&# & ¥ AY
CD28-B7 Z A BRI 50, AR BERR e
A ZARFIECAR S DI BE , X TR 8 FEE Pk A
P22 Z R AR AT 9t R AR S AR L
— R I BN M L RO A B S IS U
K, HEREMERNERER . BB . A%
PRI B WIS S s JL I REBR A 205 Kk A B e e 1k
PRI E R N JIAE T 1 B e M
WIZ K, {4 H T VISTA 2L ARG 1 JIA
FHRBIFTEIE . AT 5 BFFEAS W22 JTA LA
IMASTR) G 4R 2R 7K VISTA BB AL, 4RI HAE JIA
R RIVER] o
1 #AMETE
1.1 HRXK
AT PEREIR 2021 479 H—2022 47 9 A KR}
R B I L2 B2 g XU A e R 192 R s Wi 1Y
FEE S WARIE ' (9 47 B2 JIA L, Horb s 23
B, Le24 ], SWHAFRILE N 2.5 ~159%, 1
i (8.8+3.7) ¥, HiZWibniER R EILI A
ANEHY . B RIGAERE RV R (systemic
juvenile idiopathic arthritis, sJIA) 7, %14, %
6, SFIIAEW (7.122.6) %5 ZXATRILAER:
& P X 9 R (polyarthritis juvenile idiopathic
arthritis, p-JIA) 136, 5541, Z 84, T
(82x4.1) % ; /DX B Y4FERe KL R
(oligoarthritis juvenile idiopathic arthritis, o-JIA) 16
B, Befl, Z8fl, FIER (85+4.0) %
B & SR E AH JC Y 56T & (enthesitis related
arthritis, ERA) 1161, F 441, Z6fl, FE4FEk

(11.22.6) % . A BILPNZaT A
B . MR, AN IR HA A B etk
P BRI EOR . PR SR . I L
FIZMS (white blood cell, WBC) 1%k, C-J i
1  (C-reactive protein, CRP) . ZI 4fl ffd it [% 2%
(erythrocyte sedimentation rate, ESR) 59, ik
[ 3 % B L 35 A4 T 112 10 1914 B JL 38 A £t B X i
M, Hoell, w4, FRHEHER3.6~145%, F
BIER (8.0+4.0) %, fl FEXT HRAL 5 4% 81 JIA i
JLEIPES] (*=4.360, P=0.324). 4E#% (F=0.838,
P=0.135) EZESHTGEITFE L, AFRET
R R A I 8 L Bs Bt B 2 A0 B 2 51 Stk ife
(HEAF5: 2021 AR RS 1875 ), WXL MR
N B RZ.
1.2 FEUEMNKF

BV5104mic i A CD3 AR, RERFIRDOCER
ICHIAN CDAdLiR, ZH EEna R E MARICh A CD8
YUk, MAEAMRICHACDI4PIA, BlEEEA
PRI AT -y (interfern-y, IFN-vy) i, 7
E AT R TP C i AHIEIRFE A F-a (tumor
necrosis factor-a, TNF-o) #ifA, DA F¥YF3EH
Biolegend 23 7] o Sl ik £ AR 10 A9 A VISTA $r 4
K VISTA [A] BUX BB AR I T35 B RD A F] . FACS
Canto Il A AAE F3EE BD A A
1.3 SMNEABEA AR EX

KA RAPUEER M, LAUICTH ik 20
FORBEMFIET L3 mL 4z, FI 5 Az 5 i
ol - I g S N 1| R R 31 Y
(peripheral blood mononuclear cell, PBMC), Jf-H4>
H S AT A T 8 FAT IMARAS BI7E 4 h N
52 PBMC 25,
1.4 SMEIMBZMEE., TiHEME L VISTARIE
=

U1 x 10%mL PBMC T =08 #, 40 3l m A
5uLAEYCD3, CD4, CD8., CD14, VISTA PATEREST
M, JF 5 E VISTA [R RIS RAE , iRkt s
30 min J5 B VRS 21K, 200 pL i 222 vhik TR,
i i FACSCanto I1 it 2C4H MRS CD 14 FAAZ AL |
CDATHRELANML . CDS'T IR EL i [ VISTA ik kb
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1] S S+ 5¢ 658 E - (mean fluorescence intensity, 2 #£R
MFD) o QRIS BY EALAGIN, 4 e 65 AR A

[ 5 4 CUKFERLE: , #EfEF (12h N L), 21 AR JIAZILEIERER
1.5 AEREHMES i IFN-y F1 TNF-o &5 AR A JIA 41 [R] LU A 28 S o e 2 2

W TC T 4 B PBMC FH & 10% /4B i vE - (P>0.05). sJIAFJLWBC, CRP, ESR /K- +H
RPMI1640 52323905 25 2 x 10%/mL, 1A 3 MBI JTA (3 P<0.05), W31,
FEfE (100 ng/mL) F1E F 2 R (1 pg/mL), F

37°C . 5%CO, & FRiFR Lh G A B REH R #®1 FETERJAZILHIGREREE (Gts)

(1 pl/mL), TRAJGYRSEREFRES he RiFRat fm i ) v R WBC CRP  ESR
=1 A 10°/L, L /h

VeV AT > BN A 5 wl CD3. CD4. CDS. CDI4 H) (x10L) (mgh) (mmh)

NEEN JIA 41 7 1.8+12 144+80 58+38 79 + 18
5y e YELEES-IE 2T 30 mi TR TEVE 1Y S
$ﬁﬁ¢*ﬂfﬂi'§{mﬁfﬁgﬁ H s {%EEGE{T HH@E p-JIAZL 13 53+38 89+3.1" 18+11" 42+29"

JIA Fix & Perm Kit [5] 5 BB 817 30 min, T4l o-JIAZL 16 55+38 75:17 11x6 2411
15 min; PEH2WMIA S pL #Y IFN-y, TNF-o 150 ERAZL 11  50+38 72+21° 18+6" 48228

R B A 22 THLBE G IR B 30 min, 450G TR iAW A Fit 2.058 6705 14762 9777
g, 200 wh it =28 v i Bk, A o i A i AU Pl 0.120 0001  <0.001  <0.001
W CD 14 SR . CDAKI 40 . CDS Tk 4 ke [SIA] 2HWAFREIIT S [pIIA] 5% 754

. ARREREPERAT R [o-JIA] DT RIZ AR FE L PERA 25 [ERA
ML EIFN-y . TNF-o IR MFL. W2 MG I 1596 (WBC) P14 [CRP) G- R
1.6 FHit=EDH [ESR] ZL40MITRER . arn 5 sJIA 1A, P<0.05,

R SPSS 25 0 BPFIEAT ST o0 b . TRt
WURHRIR (%) Fo . AUICHRAC RS 02 1A gL R L B8 5B SR
Fisher VIR, A& RSN HTHRVORLY g £ VISTARZIER LR

BoebrifEze (x+s) FRon, MALE BRI PIFE JIA ZH 4D I CD14" S AZ 40 B . CD4'T bk B2 40
Ak s, ZAMBEECRARR R I 2000, 4B fg. CDS'T 40 5 1 VISTA 2531k MFI ] [t {d 5
Wi LEBCR AT LSD-e 4 465 AR IES AT ROR IR FRE, ZRWAESIT%E X (P<0.05). JIA

DA g (DUo-iimlie) [M (P, Py) ] 3R, 4UFIfERBEG BRZ CD14 A% 41 | VISTA %35 MFI
P2 ] LU 35 R ] Mann-Whitney UGS, Z4AI 5 T4 [H 4109 CDATT bk T 40 il A1 CD8'T Ik I 41
K H Kruskal-Wallis H A 56, 2H 18] 5 99 H %58 % M, ZRASIFE XL (P<0.05), 14N K
Bonferroni % o {73 K FH Pearson 23 M. AP CD8'T 41 F1 CD4 2 fifl VISTA 23k MFI L4245 % T6
<0.05 hEFAGIEE L. GiilEE X (P>0.05), W2,

Fx2 BEMBAMIALATREREME L VISTARIEMFIEEE [M (P, P,) ]

2151 ik CD14" iz 4ni CD4*T 41 ity CD8'T 412 HiH PlE
fee BT AR 4 10 1217.5(726.8, 1 752.5) 47.0(68.0, 125.0)" 55.4(23.9, 81.6)' 20.119 <0.001
JIA4 47 242.5(165.2, 314.0) 14.7(9.5, 23.6)° 25.2(15.2, 41.1)" 89.917 <0.001

VAL] 4.700 4352 2319

Pl <0.001 <0.001 0.020

TE: [JIA] ZARRRARPESCT 485 [VISTA] TN AL e BkaE Ml v U5 M [MFT] ~PRPEEIREE . azny CD14 FAZ AR LA,
P<0.05,

2.3 VISTAZEARRIE JIA BILRHRIELLER A1, CDS'T KL | VISTA ik MFIIE T H:
AN TR W7 AY JIA LA E I CD14 S AL 40l . AR A JIA (P<0.05), i p-JIA. o-JIA, ERA Z[i]
CDATHK 40 . CDS' T4 VISTA ik MFL IR GBELIMI VISTA 33k MFI AR 2% F o8¢5
R ZESAGIFE L (3P<0.05), ARMERE L (P>0.05), W3,
WG L35 & B0 SJTA 76 CD 14 BARZ A0 . CDA'T kS
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#3 AELEEJIABILVISTARIEMFIER [M (P, Py ]
285 %L CD4'T 44 i3 CDS8'T 2y CD14 Bz 4N
SITA 41 7 6.3(3.1,8.7) 4.7(2.6,14.2) 104.1(32.3, 148.4)
p-JIA 4 13 18.5(10.6, 28.9)" 20.7(10.3, 28.3)" 300.9(243.9, 348.0)"
o-JIA 4] 16 18.2(14.3,27.3)" 17.2(11.9, 28.9)" 267.4(179.6, 399.7)"
ERA 24 11 13.4(9.4, 17.4)" 13.5(8.7, 18.1)" 225.4(167.5,255.7)"
HAE 16.672 11.797 15.784
PlE 0.001 0.008 0.001

TE: [JIA] ZUAERRR X 485 [VISTA] THNMUG fL S R ] v BIZS RSk [MFL] PR30 s [sIIA] AR RILAER R
W9e; [p-NIA] ZARIAAERR RN R s [o-JIA] D ICATRIAAERER M T 485 [ERAT MR SAEACRIOCT R arn  sIA L ILAL,
P<0.05,

2.4 AETEJAEILFAREEREHAISWIFN-yFT  IFN-y, TNF-ofMNBRRERAEER (P<0.05), WET,

TNF-a 1§25
i -y ik PL CDAT ik 2 4
T1A 2 LAHR IFN- 335 EL CD4T o B A1 R4 JABILRREREMAMIFN-y. TNF-aZRiA
FRILHFE, TNF-a L CD14 SR IR iA fRemi, 22 MFUER  [n=47, M (P,. P,) ]

SHGIEE Y (3P<0.05), WE4, CD14 YNEELrilio IFN-y TNF-a
éﬂf]ﬂ@ . CD4'T VH‘B?E}H@ . CDS'T WFEQHE@EP , Z:IEJ CD4* THu)iE 311.0(176.8, 572.5) 235.0(126.3, 420.5)

. . CD8* T4y 166.0(78.7, 272.0)'  228.0(88.0, 546.0)
HJTA L4 3 IFN-n . } . L T 4
TEELJIA SIS IFN-y o TNF-oo k¥ 2253 504 CDI4BAAZAIML  89.45(52.3,147.3)  529.5(387.3, 762.3)""

HH#E X (P>0.05), W% S5~6, Hiti 32.090 21.389
25 JARJILFVISTAEAMEFREEXM Pf <0.001 ULy
N Y [JIA] QAR R [IFN-y] F4&-y; [TNF-a]

\ BRIRBEI Toos [MFI] PRI . a7i 5 CDAT A HLAK
JIA BJLAMA ML CD14 BAZZM . CDATIREA  pgos, bs o8 TARNLIE:. Pe0.05.

fitl. CD8TKE4EMIFEA VISTA By A1 5 40 R+

#5 AETEJIAZBILIFN-yREMFIER [M (P, Py ]

251 1%k CD4* T4t iy CD8* T4t ity CD14" B AZ At ffd
sJIAZH 7 359.5(176.6, 469.8) 113.0(62.2, 429.5) 111.0(51.9, 157)
p-JIA 4H 13 301.0(151.1, 635.0) 171.0(27.8, 430.0) 74.8(29.5, 133.5)
o-JIA 4 16 271.0(135.0, 432.1) 188.0(138.0, 260.0) 83.5(53.5, 140.0)
ERA % 11 321.0(219.5, 601.5) 111.5(73.2, 171.0) 65.7(58.2, 87.3)

HIH 0.267 2.145 1.656

Pl 0.966 0.543 0.647

TE: [JIA] 2R R 25 [IFN-y] THER-y; [MFL] SF3O0RE; [$JIA] RBRIGFERE MR ; [pJIA] 2RI
FREMERT 985 [o-JIA] ASCHTBIGIAERF MG 985 [ERA ] B SOSAERH GG 2

%6 ARETWEJAZIJLTINF-aREMFIFER (M (P, Py ]

2051 TPk CD4'T 4 iy CDS'T 41 CD14" B Az 4 g
SJIAZH 7 226.0(104.0, 441.0) 158.0(144.0, 713.0) 638.0(490.0, 895.0)
p-JIA 4H 13 128.0(92.2, 291.5) 369.0(189.0, 469.5) 609.5(474.8, 743.5)
o-JIA 41 16 214.0(117.0, 374.0) 288.0(102.0, 657.0) 516.0(220.5, 867.8)
ERA 41 11 155.0(94.3, 210.3) 113.7(62.5, 356.3) 462.0(308.5, 717.0)

HAH 1.583 3.566 1.583

Pl 0.663 0312 0.663

TE: [NA] 8RR 4 [TNF-a] EIRSE T-a; [MFL] SETOEREE; [SJIA] 2B RIZERE R IERTI 48 [p-TIA] 2561

TUAAERE RN TTEs Lo-TIA] DI RIAAERF AT 485 [ERA] BT s SAEAH G BT 42
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R7 JAZJLVISTASHEEEFRIEHEFZIES

(n=47)
B . IFN-y TNF-a
A4niE b VISTA ik s P S Pl
CD4'T 41y -0.436  0.003 -0.382 0.011
CDS T4 iy -0.348  0.026 -0.487  0.001
CD14* 340 -0.582  0.006 -0.603  0.005
TE: [JIA] R R PERAT4e; [VISTA] TAIMGE AL fie sk & A

VLA [IFN-y] TRy [TNF-o] IHEIRSEN o

3 iTig
JIA 2 LR S W B B esseis, HErAh
JIA =3 g% B T 20 6 1/ BIPE T 4000 2 7 e fie
A, BRI T 200 17 2 B 3 A A/sl 8 T 40
M (regulatory T cell, Treg) IIREA /51 HT 2 AE
R, SRR RGREEAL, 5l
T EW ", i VISTA Al 55T CD28 (1]
FIBAERT, XERTAR A C G AL AE 2 T 40 AL i 1 )
WHIMES, NUGEFHILG T 405N Treg 40,
A 2 R U ) Treg ZM B A SR 7=, IR R
SRALPE YT ML 7 W LA A R -17, B A HCHH
THINBE FH SR R ™, VISTA &
AR H SRR ESIRI EE R K, {H VISTATE JIA
R RIS E L BB TEAE ] B R JC A

ARMIFIE L5 LW JTA B LAIE i 45 F 40 i
VISTA 2 1k 7K 7 B K T fa B X IR 41, X R
VISTA 35 vl G815 JIA W LA, #E—2 1
EEVISTA TEAN R e i bRk i o, &3 VISTA
FECD14 AN ikt m, X5 MM #H &
ILAE PBMC H1 VISTA %2R A TE CD14 B A% 41 i |
PRI . BEZR CDL1c W 2RI, trlFkT
CD4*F1 CDS'T 20 il - AHAL "™ 0 JIA J2& 5 Bt i
AL AR, Horp sJTA B 2 — Mk 2k
A BRAIILUE G BRI, IR
R, B2, iR12, AR KPR HRTS shit
FHAIT . 10%I1 sJTA AT HE R B0 B A S b
ZEAAE ", BRI sTTA By RN Sl R S v A 2
PRI RS IS . AHIFSE Ho A & IR []
MEAY JTA S8 )L VISTA SRk A 25, sJTA SMAE I 45
FEANMI I VISTA FhBH AT I RE R R 9 H
A, X$EIR VISTA FRIAA AT HES 5 JIA &9,
It H AT RELE sJTA PYE TR S 1 . AR REAE A5
KILVISTA TEEIAT CDI4 41, HESS
H B RAE SO B AN, TR TR sJTA 11

K R AR SR S A0 2 5100 B B RAE N
A, X AT HE AR VISTA 7E sJIA HAE R B 2 1)
JRHZ — AN AN EAT R A e 5 A
ToPERE, M TARMING L, HAZAHME VISTA (3R
AR A 535 2 5 10 B 5 J0E SOV IR 5210
N ERIES S50 A B RN . SR A R
sJIA H LI WBC, CRP. ESR #& T HoAth 37 A4 JIA,
VISTA 5 X S35 bR 455 7] e 3 A1 T sJIA 19 1012
Wi, HHE A5 AT AR A < JTA %8 1) 45 At I 280 JTA R4
Vb A it — R

TNF-a, IFN-vy &2 5 JIA %9 0 5 22 40 it A
F, TNF-o FEHPEEWEAM 7L, S5RER
hE, PESEE TR, A SO0 I IFN-y & &
LR B T 4100 1 418 AR G R0 AN i R T
Z 55 I T 4000 1/55 BhVE T 400 2 S5, 7R
R EL PR )R T W A 0 A . S R E R
o O FRATTAIESE JTA SE LA [ G2 40 1t 5306 240 i
IR 715 0t & P IFN-y 75 CD4*T itk B 41 it v 6 35
=, TNF-a7E CD14 A b 3Rk i . i —20
WFFE A EOLAME 45 S 4 VISTA ik 545
F 408 [ F IFN-y . TNF-o i IEHE:, 2505
FAHSE. X5 Wang 5 " RS HRGEW) &, VISTA 3
PR e = 04 /0N BV s A s e, v il % B AR
ELBE 5 A7 S 18 A1 JE] i 3 mT AR 8 K A &
TG A T YU K= A RAEANAE R, WNIFN-y. 40
A ZE-17 R TNF-o, X F F & 09 T 4H A 3 2% B
VISTA = A] GERFAK T T 4N Z R S H0 % B F 1
JEA G BAE,  VISTA FEih A A ik 98 i K 1 (1) =
A, AR RAE S R RAEIR

HTJIA L geinyr e SRt R 25 . s
ST P RIR 25, AR AR 60%, i H
HEERAE ", B0 T U R R B AR )
00 R XA P IR 0 TR T 8T R SR IR YT R
o sh¥ 9 B 4R T VISTA 7E 5T IR G %
T IAAAE AT, VISTA RES A5 HUR O 2 A G RAF
FEB B 2 /N RS S IR BT VISTA 3 8h 7 m]
T G 1ok By 1E R AR R R
A4 VISTA DIRe A R AT ES 5 JIA R,
B2 38 58 VISTA 754148~ 1 B092 18 5 4 AT g
JERRIRIT A MBI 2 —, FRAEMEAPE STIA 1Y
IBIT, XA AR P AL T % . (A H
I VISTA W8 1 52 1k K M A 5 % R 1 ik AN W
W, 7 JCF VISTA £ JIA & 9% h iy BAR1E A Ff
WAL
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i Lk, AR R I IA L VISTA ik
e JLFAR, AR M [ VISTA 2635 LA
A, ASEERL JTA UL R sJTA ik ik H
H 5 IFN-y, TNF-a AR AAHIE, VISTA EiEA
RRFTRES 5 AR LR, I H AT REAE sJTA (1 &I fE
FHEESEHY, B4 98 VISTA 4 50 52 18 35 V8 I 7l B 22
FIEIT A IR Z —

A Bk RBER: AR FARELEHE

(& % X #]
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