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[FE] B 5Ty T 4 S L An Iy e L2t fiobE 500 (HSP) Sl ZmpLkl b e, s
v8 T ANMVERVIA L, K JLFE HSP BAITHRALE S . F3% LA 33 6 HSP UL (HSP 41 ) 1 21 filfaER )L ( fik
FREXTIALZH ) SFgextge, HE Ll M M s AR (PBMCs ) H1yd T ZIHLAMMIRE Va1 T, V82" T Z:ik/kF- |
Yo T AP T3 ] 11-17 /KT £55R  HSP 41 PBMCs "tk ELZRME L9 . v T AR V2" T L BTl e X IR 4

(P<0.05) . HSP 41 vyd T b Va1 T Hefil, 1M 10L-17 /K55 TR AL (P<0.05) . HSP £H v8 T 4.0
TR TR BRLL (P<0.05) , HAPLIRMIET AE . Vo2' T #ik5 8 T Al TR EIEMHKE (1= 0.615,
P<0.05) , 5 IL-17 KRG (1=-0398, P<0.05) . £5it 3 T 4l T VOI'/VO2" T Ho i 4 ffiy K TL-17
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Expression of gamma-delta T cells in immune microenvironment in children with
Henoch-Schonlein purpura

GUO Jia-Qi, LIU Jing, LU Biao. Ningxia Medical University, Yinchuan 750004, China (Liu J, Email: 64906393 (@
qq.com)

Abstract: Objective To study the role of gamma-delta T (yd T) cells and its subsets in the immunopathogenesis
of Henoch-Schénlein purpura (HSP) in children, and to provide new ideas for the treatment of HSP in children from
the aspect of yd T cell regulation. Methods A total of 33 children with HSP were enrolled as the HSP group, and 21
healthy children were enrolled as the healthy control group. The percentages of y§ T cells and its subsets V&1~ T and
V82" T cells among peripheral blood mononuclear cells (PBMCs) were measured, as well as the apoptosis rate of Y8 T
cell and plasma level of interleukin-17 (IL-17). Results Compared with the healthy control group, the HSP group had
significantly lower percentages of lymphocytes in PBMCs and V82" T cells in y8 T cells (P<0.05). The HSP group had
significantly higher percentage of V81" T cells in y3 T cells and plasma level of IL-17 than the healthy control group.
The HSP group had a significantly higher overall apoptosis rate of yo T cells than the healthy control group (P<0.05),
especially early apoptosis. The percentage of V32" T cells was positively correlated with overall apoptosis rate (#=0.615,
P<0.05) and was negatively correlated with IL-17 level (=-0.398, P<0.05). Conclusions V51'/V52" T cell immune
imbalance mediated by yd T cells and over-activation of IL-17 may be involved in the development of HSP, among
which the disturbance of immune tolerance induced by V82" T cells plays an important role in the pathophysiology of
the disease. [Chin J Contemp Pediatr, 2019, 21(10): 960-965]
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o B M % % (Henoch-Schonlein purpura,
HSP) J& JLE M EH A A2 SN %, h3E
RT3 3 kg A i N A s T 1
JRE R, tEECRNEE R . B, SR SEAE
AR, H B ER R R R LA T
i MBI O, HSP LR NAETE — BRI e &
L, H G T 40 S5 LA S AR PR~ R 2
RATRR HSP BB A bl X2y HAT 2
X, WA BT K

1986 4F, Brenner 25 "V 7E 0 F T 40 M0 JFAZ AR T
cell receptor, TCR ) Y y 5& X 7 51 4 fish il 25 i A4 1)
AR RRIIRIE T v T 400, FENIEN,
of T 2 i v Uy E LU SR o 42
SEF B, A T A0 G K A e Y
TGN, M yd T A T of T 4R —2&
FEIRMR AN, ZESME I T 40U i AAAE (2
0.5%~5% ) ', 8 KT R BUIF 2 5 R B HE A
LA T R PRI B RE, AR IR T e A
FI B e e th 4 AR 0, LG
4 CD3°CD4CDS”, /D%y CD4™ 5 CD8" FH
YL, HATAC yS T 415 HSP ey ALl i
WF5E [ P A1 18 TCAH 5 SCHRHGE o A AT 5 38 5 A
HSP JLEE AR E il yS T 20 A Ko H A1 i S0 Ff e a8 A8
b, YA TR EH 40 A &K -17 (interleukin-17,
L-17) FIKIKF-, DIRTHZAEAE HSP e it
B RgfER .

1 ERETE

1.1 —MRER

WEHE 2018 4F 6~11 H T B EEFL R BB Be L
FHIIZ 1 14 2 LA HBESM A T R BiER M o
FEMHIFIIATT A9 33 4] HSP f& LK HSP 41, Hivh
Fas i, a8 i, MUKW T+3 %, HSP
ERIRERT & 2013 A rh AR B2 LR Aoy S s
FAEITI LB Bk SR TSR HL ) ™,
BRI it e 92 (L BESR M) A DL ARAT — 5%
(1) SREBPEMR; (2) ARG RN IgA TR,
(3) RWRET; (4) BHEZHRA (M
PR SEE IR ) o B XT38 fe s vk VR
A LARBRAHICE R AT LUIm Ri2 W, X T B2 A i
TR DL 2 P K AR BB 3, AT T A% 4 o 1

LW, AT R RIS

T PR R AR IR BE A TR Y 21 i ) L 2
AR REA, 5 1161, L 1061, AAFRIRE 9 £ 35
HSP 21 55 fift Je % B8 41 7% 1) (=0.379, P=0.538)
JAEWS (1=0.379, P=0.151) 254535 X,

AR 2T B ER RS SR B AR ZE 1 2t
HE (2019-207 ) , AT BFGEXT G WP N A R &
1.2 FERFSNZE

Mt A Z s Rt g RKEH (PerCP) -
Cy™5.5-CD3. FBT A #EFH HIH (APC) -yd TCR,
Pt N B 40 A (PE) -V32TCR ( 3 [# Becton
Dickinson A F] ) 5 BPL AR FIRDER (FITC) -
V81 TCR ( f#[E Miltenyi Biotec A H] ) ; FITC- fEEX
1 (Annexin ) V/ BUEPIIE (PL) XYL ZH L0 T
FrR & (VLRI H AR D ABR AT ) ;
N IL-17 ELISA iR 7] & ( 5&[E Abbkine 24w ) 5 A
A1 JE LR CL A A o B . A S (bR
KRR BRA ) ). FACSCalibur 8137 241 {55
Becton Dickinson 23 H] ) 3 WEFRY ( 35 [E Thermo
WHE) o
1.3 FRARE

ABE H 8k H I R 2 RSN i HI i
Jik Ifil. 5 mL T EDTA #1584, Ficoll (p=1.077) %
JEE A T 9 4 8 I ) L B A% Al Y (peripheral
blood mononuclear cells, PBMCs ) Hl Ifil. 3¢ J5 Jik
B -80°CUKFHIRTE
1.4 30 4 B AR 4 il PBMCs /i B 48 B,
yd T, V81" T, Vo2' T {ARaLL i

W 1R £k 2% wh W (PBS) ¥k ¥4 PBMCs, 1 %%
Y1 1R BE A 2 x 107/mL, B A0 A & 100 pl., 43
S A #t CD3-PerCP-Cy™5.5 20 ul. 4t v8 TCR-
APC 5 uL. $it V81 TCR-FITC 2 puL. #i V82 TCR-PE
5L, OF BRAEIIRR R A9 [ 280 2 S AR T2 ) B S B BT
A, H IR R 8 20 ming PBS PR 40 2 1K
(1800 r/min, 5min) , 7 [ ¥; J 1% PBS H
TS (] VR T A B . 1 b PN S = A A 0 B S
Y& T 4 At S A W R ) 235
1.5 vo T BERYATHN

b A L 7 4 40 M B2 Y PBMCs 100 pL, il
APL y8 TCR-APC 5 pL, kG N #HE 20 min,
PBS P40 2 ¥ (1800 t/min, 5min) , 7 Fi&;
XFHEAT APC ARICHUIA R PBMCs #47 FITC-Annexin
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V/PL XA, 1 h NSRBI 2E vS T 2 Spearman 7%, P<0.05 FMESAGIEFE L,
MBIH TR

1.6 ELISA i&# IL-17 7k F 2 H#HR

ELISA % % 1 # W3 71 £ i 38 [E Abbkine 24
Al HEHE, SCEP BRI T, 2.1 HSP AFMERITRAE vo T REMAAILEE KT
1.7 SFitFESH HSP 4 PBMCs Ptk EL 20 At He451] . yS T 40 A Hp

K SPSS 22.0 Gt T B RAL FE, TER V' T H I T BE X R4, vo T 4i e b v T
Oy AT GRS I + ARt (x+s) Fom, Pl V81/VE2 T LA fm T BEXT R4, 22573
AL LR IS FEA ¢ K556 5 AEIES e AZIT#E X (P<0.05) . PAlkE gt v T
PORLR AR (VER) Fon, WAL LR 0B yS T 4B V81782 T Fh i 22 R TSI
Mann-Whitney UK K., 8RR AL (%) #EY (P>0.05) . WFE1L, K1,
Fon, W ELEBCRH K. A2 Bk H

%1 HSP AFERITRAE vo T HA K AR KT

L WRELAEAE /PBMCs S T/ #REL4EME VSIS T Vo2 y8 T V1 VS22 8T  V317/Va2' T
251 %k = = = e = o
(x5, %) (e xs, %) (xxs, %) [HOEGER), %] (xxs, %) [ POEL (TER))
TEERRE X HEZH 21 47+ 12 2.0+09 40+ 15 12.7(4.2~69.4) 40+8 2.6(0.3~13.6)
HSP 4H 33 36 +12 20+1.2 48 + 13 6.0(2.1~17.9) 45+ 12 7.4(2.0~32.5)
tZ (8 3.507 0.053 -2.139 3.701 -1.749 -3.185
PE 0.001 0.957 0.037 <0.001 0.086 <0.001
10" 41 02 10" Q1 Q2
32.7% 0.6% 3 20.0% 0.2%
10° E 10° -
= =) 10° 4
) . E
= = ]
B Q10
- = 3
10 3
107
03 Jo4 03
48.4% L 1493% ¢ ) 30.5%
. v e AR e B b EA b B b | ]O LA L P L IR B L BN R L |
10" 10" 100 10 100 10° 10 10" 100 10° 100 100 10° 10
V&1 T-FITC V&1 T-FITC
HSP 21 fRERREXT A ZH

B 1 HEHEdh v T4HEF Vo1 / Vo2 TRIREEFMRAE 407 VOI' T, V&2 T 4Uf L) Je Va1
Vo2 T (B VS3'8") 444 (176 vd T 4iMI rF A T 0 Lt (78 B BR IK A0 vaor T4l ik, A 2 MRIK M«
VI T ek, A2 FRRXIEN VO Ve T Uik ) , Vo2© T AR Fik A m A% TR R4,

2.2 HSP AFERITERA vo T HAAT /ST gl A T 22 S R i L (Z=1.044,
HSP 41 v3 T AR A FHITH T2 (36% = 10% ) P=0.297) .

TR 2H (49% +8% ) , 22 55H 51t 2.3 HSP AFERITEA IL-17 KFLLEE

B X (t=4.830, P<0.001) ., HSP 4 & 4 1° % HSP 2H 1L-17 £ i5 (286 + 30 pg/mL ) & T fa

(40% + 11% ) % T fidt B XF M4 (55% = 8% ) FEXT IR, (258 +9pg/ml) , R AGITHE XL

2 % h %3 & X (1=5.105, P<0.001) ., M (t=—4.220, P<0.001) .
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3 itig
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CD4" T 41 by 3 By M B 28 1 B3R, A
EEANEEIREN (b 9= e N E 3 P f e N |
LAY T A2 54820, W Th1/Th2, Treg/Th17
B i U, UL AR B X HSP IR A 9T, &
P2 CD4T/CDS" T - BRE B A RESE i H &
Wbl o A IEHE— 20 B SE T yS T ke 4
JL, 3 S IS A0 JE L S T bk U 44 L A JH 44 T
Fak A, M T A IL-17 K, AT y8 T
I E°L 20 97 2 IO 4% 2 1 A HSP 36 BRI 1] v A 30
YEH

vo T A LT 20 45K 8 & BRI T 20 MR,
FEE A T AN 5 B B R 0 R A T e
M, fErE BRI R G h A EREZEN ., HiZ
TG PRAFF 5T s, FEkye ™ b ™ Je g B
REMEGR U ST, AR A E Ik A 2 T A
W yd T A AKF- 5%, (BA7 ¢ v8 T 45 HSP
BB R HLHI R WESE, B AT E R A oA OGSk
R, AW R, HSP 40 Ah A ik 40 8 5
PBMCs MG Tl fE X REAH, ik i pE b v8 T
20 I L 9 ft R X BB 2 22 R G R X BRAE
WFFEIESE, v8 T 40 AE U3 58 SR A 1 o 1 1 1z

e I ) R IR RS, PRSI RELk, &
i E B R G B E AT Y, HSP 2 Wikr i
HORT iR B2 92 R A, DRI R LR A I
HyS T AN AL H Rk IEH, (728 Bz kA7 v T
YHHER H I RER B 2

v T 4 LT i - B T 4, EAH
FE A R A T O S e N A B e T, TR/ IN
T A BB R B 32 B SV A A R AR I Bt
J5, VA AN s R E A AR, BT Fas/
FasL, TNF A T35 SRR S 25 F LR / Pk i
R LM EEMEVEH, 8]3OS SRy FR A
55, o3 Z2Fh A g I - A e g T I, IR AL
PG Ry 245 I 1 2280 i HSP o BRI
Ho 2090~80% JLE HEUE EZ 2 "1 v8 T 41
Al LLE 5 T-B 4 3G AR R B A, (I
FEAPT dsDNA BB Az B, &8 -5 B Ak
FOFEFE "7, AR o HSP ZHAME I vS T 4 )4
TORFEAG, X5 HSP 40 A 1= 2 G610 s B AR (b —
., HSPAFFEAN P T- 00, HUAT-HbE = F 5
HSP WA BRS04, T i P ol REAFE H B
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AREAE vO T 4RI ZE4r sy A AR —FhBIL
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V1" K Vo2 MiAP BV AL, VST T 4 A
TE R ARG BRI L f 22 ep, T Va2 T 4 At = 22
FEETANE MG R L R G, Vo2 #f JL-F-5¢
25 Vy9 (WFRh vy2) BoX, JE E25E s TCR
WA /INr T EERE IR LY, REHERATE 1 HN
AT i Ic g R, L R AR I b & AFEA
4 H A AR LG A0 B, T S 40 A i ET RE AT X
By K e g O P I Ve T AT VLT T 4
LI ) M P AR AL R B T vS T 40 AR S 1) -
BL, P T AR pLIR N IR BE R e, Tkl
REMEBR RAEE EEAEH . VRGO RRIE N
], FBERAE R RO vd T A B %, FE
FIk VY982 T4, Z WL Tz Rz, M
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] JE RN / SRR AR5 U, Tham 45 " 7R 5T 26
KRS 4 5 AMNE I v T 4 AR PRt & 3 Va2
V1" T LW TR, H A2 va2* T uBIREIRA 5%,
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PEIR « SRAE VRN A A7 e OGHK 10 AN
7% HSP 407N E i yS T 240 VE2© T 4 L il
VL' T Hiffd Ll Tt =r, FAAE VO1'/Va2" T Hefie ki,
BPVO1/VE2" T B2, H v T 40iEifs Ttk
PETR 24T T 3 HSP s Z5HL A0 T 5 A
H—4R/R T HSP S DI RE R FLAPIRA, R
A BE S BRZS AR A I Vo2 T 4 it Bk 2 2H 40
AR,

AL, vo T 40 A ] 3F — 20 38 2 23 W 10-17 .
IFN-y 2240 g X 738005 JAK-STAT 5% Ras %515 5
B, T VR I A0 BB R G R R B . 1 HSP
BLAAAE 1L-10, TFN-y S IL-17 4320, Hd L
IL-17 R R F R, IL-17 GEg A S e H T
K S A M R - 1 e AR O R AR T RE, R
i Th17 4006724, vdT 4ie. NKT 4H/id. CD8' T
HMREEETRAT A P 8 T RAE N 1L-17 TR
2, YRR A R R B R A 22 1] RS AP
i ® B HSP 2H 1L-17 KP4 a5 o) BE4H T
7, R 1L-17 76 HSP KA ML b A EEAEH ,
v T AL 53 W5 TL-17 BA 530 B PT VR AR R 5E 5
] S R FETRY T A

Zi b, ABFITUES: HSP #LAETE v T 4t
PERH ST R, FRIK Vo1 V2" T /A kA,
JE5 8 T AR T HEA G 117 K FH A S

964 -

VO2 T 40 i L I B ARAR 5C . VO2" T 155 1y S e Tif
AT, AT RE RPN A LR 1Y) T S FA: PLRER
RS R S S UEIRITHTG vo T 41 ML By 281k SR
]Il PR AL HSP (1) yS T Al 25 5, i —2 R Gk
W FE AR HSP &2k & e Ba 7 T AR, Jf
368 1ok [SEL DT B e S OC B A 4 PR T VE2" T 4
MOBCEFIIEE, $R1E v T AN S BEAC M e
Ay HSP A AL B (T ks 5 05 11, A A oG
SIS T I SRR I

(& % xx #k]
[1] Lei WT, Tsai PL, Chu SH, et al. Incidence and risk factors for
recurrent Henoch-Schonlein purpura in children from a 16-
year nationwide database[J]. Pediatr Rheumatol Online J, 2018,
16(1): 25.
g e s LR s el O ARLRHRE ) hdh
Z0ioy LN R SRR I2 i d )], P AR LR e,
2013, 51(7): 502-507.
Brenner MB, McLean J, Dialynas DP, et al. Identification of
a putative second T-cell receptor[J]. Nature, 1986, 322(6075):
145-149.
Latha TS, Reddy MC, Durbaka PV, et al. y8 T cell-mediated
immune responses in disease and therapy[J]. Front Immunol,
2014, 5: 571.
Mo WX, Yin SS, Chen H, et al. Amino-bisphosphonates, yd T
cells, and their roles in rheumatoid arthritis[J]. Ann Rheum Dis,
2018, 77(9): e58.
Wu YL, Ding YP, Tanaka Y, et al. y3 T cells and their potential
for immunotherapy[J]. Int J Biol Sci, 2014, 10(2): 119-135.
FHME, GRPRLL, GKAE 25 CDAT T IR A A L 2 5 A
PR FEAL ] IR AR )], A s LRI R 2%
2015, 30(21): 1614-1618.
Fay NS, Larson EC, Jameson JM. Chronic inflammation and yd
T cells[J]. Front Immunol, 2016, 7: 210.
de Bruin RCG, Veluchamy JP, Lougheed SM, et al. A bispecific

nanobody approach to leverage the potent and widely

(2]

(3]

(4]

[3]

(6]

(7]

(8]

(9]

applicable tumor cytolytic capacity of Vy9Va2-T cells[J].
Oncoimmunology, 2017, 7(1): e1375641.

Wistuba-Hamprecht K, Martens A, Haehnel K, et al. Proportions
of blood-borne Vol+ and V32+ T-cells are associated
with overall survival of melanoma patients treated with
ipilimumabl[J]. Eur J Cancer, 2016, 64: 116-126.

Ma H, Yuan Y, Zhao L, et al. Association of y3 T cell
compartment size to disease activity and response to therapy in
SLE[J]. PLoS One, 2016, 11(6): e0157772.

Tham M, Schlér GR, Yerly D, et al. Reduced pro-inflammatory

[10]

[11]

[12]
profile of yd T cells in pregnant patients with rheumatoid
arthritis[J]. Arthritis Res Ther, 2016, 18: 26.

Edelblum KL, Singh G, Odenwald MA, et al. v intraepithelial

lymphocyte migration limits transepithelial pathogen invasion

[13]

and systemic disease in mice[J]. Gastroenterology, 2015, 148(7):



B2l 101 P E S RILFEE Vol.21 No.10

2019 4F 10 A Chin J Contemp Pediatr Oct. 2019

1417-1426. systemic lupus erythematosus and their correlation with disease
[14] Lo Presti E, Pizzolato G, Gulotta E, et al. Current advances in yd activity[J]. Mediators Inflamm, 2001, 10(4): 179-189.

T cell-based tumor immunotherapy[J]. Front Immunol, 2017, 8: [20] Mo WX, Yin SS, Chen H, et al. Chemotaxis of V&2 T cells to the

1401. joints contributes to the pathogenesis of rheumatoid arthritis[J].
[15] Pillebout E, Jamin A, Ayari H, et al. Biomarkers of IgA Ann Rheum Dis, 2017, 76(12): 2075-2084.

vasculitis nephritis in children[J]. PLoS One, 2017, 12(11): [21] Cairo C, Arabito E, Landi F, et al. Analysis of circulating

e0188718. v8" T cells in children affected by IgE-associated and non-IgE-
[16] Wang K, Sun X, Cao Y, et al. Risk factors for renal involvement associated allergic atopic eczema/dermatitis syndrome[J]. Clin

and severe kidney disease in 2731 Chinese children with Exp Immunol, 2005, 141(1): 116-121.

Henoch-Schonlein purpura: a retrospective study[J]. Medicine [22] Yin S, Mao Y, Li X, et al. Hyperactivation and in situ

(Baltimore), 2018, 97(38): €12520. recruitment of inflammatory V52 T cells contributes to disease
[17] Fujii T, Okada M, Craft J. Regulation of T cell-dependent pathogenesis in systemic lupus erythematosus[J]. Sci Rep, 2015,

autoantibody production by a y3 T cell line derived from lupus- 5:14432.

prone mice[J]. Cell Immunol, 2002, 217(1-2): 23-35. [23] Jiang X, Park CO, Geddes Sweeney J, et al. Dermal y5 T cells do
[18] Salim M, Knowles TJ, Baker AT, et al. BTN3A1 discriminates not freely re-circulate out of skin and produce IL-17 to promote

vd T cell phosphoantigens from nonantigenic small molecules neutrophil infiltration during primary contact hypersensitivity[J].

via a conformational sensor in its B30.2 domain[J]. ACS Chem PLoS One, 2017, 12(1): €0169397.

Biol, 2017, 12(10): 2631-2643.
[19] Robak E, Niewiadomska H, Robak T, et al. Lymphocytes Tyd (AR SCHRE: T

in clinically normal skin and peripheral blood of patients with

S THE -

HHEJLRERRS N EREHRILRIZE 20 FEKEH
£ IE A

AR RS S e . WURE —BEBe . WAE = BEBE . T ERYAULR R g iR ZE 52 . W A TR S S A )
MBS LA R RAHA T W LRHE PR 2308 B YA LR 20 JEAFRDRIL” T 2019 4F 11 H
8~10 HER A G IR BUE B, FeF A ChEYARILRHEGE) B HmmE sl

RRK MR E N SR, mm A |, yrh EEURHE I — 5 E AN UBF L KR g i i 6 o
FATEIE 7TEE . MR, IR BORA . B A E K LR R R R4 LR G LR RE AR LR
W BRI RS IR E & Ay . ARIROKR & TILRHRE AR LRI 2. SWERER TS aI0%
E R P EFHFWH 1 26%5r 8 47

T AR PBOE R, SEN, APVGn 42 E D URHR R B i B sE i K v, R B) i AR NE 2 > 220
PR R 23 A SR IUE AT .

1. ZmkE . 11 7 8 H 10:00~22:00 & F], 19:30~22:00 7 IFh E YR ILRHE S HMmE S 11 A9
HAeXN 10 0 EARS; 117 10 H R

20 UMAT . RPHLEERIE (RIPTFRX SR 19945 ) .

3. B 2559600 T (FEORISY) o BfEG— AR, SN RN

4. MO B E TR BIE . B RE ST RN

AL VP HTHHERS 87 5 ENS AR & g, HE4w 410008 ;

% 0731-84327402; fEEL: 0731-84327922; Email: ddek@vip.163.com;

PR N ABI58 (13974851764) . Ji # (15874930322) . Beiidk (13187091946 )

WB s E RY A LR G (www.zgddek.com ) B ARG T ##LIUEARSS &

P ESRILBH SRR R
20194F 10 A 8 H
065 -



