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Abstract

Objective: To observe the alterations and correlations of peripheral blood lymphocyte fine subgroup-
ings and serum immunoglobulins in children with acute-phase immunoglobulin A vasculitis (IgAV),
as well as the correlations between them, and to explore the role of lymphocyte fine subgroupings
in the pathogenesis of IgAV in children. Methods: Fifty children diagnosed with acute-phase IgAV
and hospitalized in the Department of Pediatric Nephrology and Rheumatology Immunology at the
Affiliated Hospital of Qingdao University from July 2021 to January 2024 were enrolled as the ex-
perimental group. Twenty-seven healthy children undergoing routine physical examinations dur-
ing the same period were selected as the healthy control group. Clinical data were collected, and
peripheral blood lymphocyte fine subgroupings were analyzed by using flow cytometry-based de-
tection, and correlation analysis with serum immunoglobulin levels. Results: Compared with the
healthy control group, the experimental group showed significantly increased percentages of pe-
ripheral blood double-negative T cells, activated CD4* T cells, activated CD8* T cells, CD4+ effector
memory T cells, CD8+ effector memory T cells, memory regulatory T cells and B cells (P < 0.05),
while the percentages of peripheral blood CD4+ naive T cells, CD8* naive T cells, naive regulatory T
cells and transitional B cells were significantly decreased (P < 0.05). No statistically significant dif-
ferences were observed in the percentages of peripheral blood CD4* effector T cells, CD8* effector
T cells, CD4* central memory T cells, CD8* central memory T cells, regulatory T cells, naive B cells,
class-switched B cells, plasmablasts or marginal zone B cells between the experimental group and
the healthy control group (P > 0.05). Serum IgA and IgE levels in the experimental group were sig-
nificantly higher than those in the healthy control group (P < 0.05), while serum IgG and IgM levels
showed no significant differences (P > 0.05). In the experimental group, the percentages of periph-
eral blood double-negative T cells, activated CD4+* T cells, activated CD8* T cells, CD4+ effector
memory T cells, and CD8* effector memory T cells were significantly positively correlated with se-
rum IgA levels (P < 0.05), whereas the percentages of transitional B cells was significantly negatively
correlated with serum IgA levels (P < 0.05); the percentages of peripheral blood activated CD4* T
cells and CD4+ effector memory T cells were positively correlated with serum IgG levels (P < 0.05),
while the percentage of CD4* naive T cells was negatively correlated with serum IgG levels (P <
0.05); the percentages of peripheral blood activated CD4+* T cells, CD4* effector memory T cells, and
plasmablasts were positively correlated with serum IgE levels (P < 0.05), while CD4+ naive T cells
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and CD8* naive T cells showed significant negative correlations with serum IgE levels (P < 0.01). No
significant correlations were observed between peripheral blood fine subgrouping of lymphocytes
and serum IgM levels in the experimental group. Conclusion: In children with acute-phase IgAV,
the peripheral blood lymphocyte fine subgroupings exhibited significant dysregulation, primar-
ily characterized by increased percentages of double-negative T cells (DNT), activated T cells,
effector memory T cells (Tem), and B cells. Furthermore, the proportions of DNT, activated T
cells, and Tem showed a marked positive correlation with serum IgA levels, indicating that these
lymphocyte fine subgroupings may promote elevated IgA production and contribute to the path-
ogenesis of IgAV.
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1. 5]

IgA I % (Immunoglobulin A Vasculitis, IgAV) X PRI B4 458 (Henoch-Schonlein Purpura, HSP), &
JLER I W RGN K, BT REEEMN SR/ K. RIE 2012 FETHIZE LIRS
(Chapel Hill Consensus Conference, CHCC) L # fir 44 48 2, UCKOTBVESITE 48 1gA B R[1].
IgAV F EIE KRR I AR FR . He 2 AR R L /NR g e, DASUR B a2 IRl ]
FERECT R . MR E R E . BRI FEERIM, T EEERAMMNERE TR, DRI
B IMLERZEAKM . IgAV BILZECE B RMEWRAE, U5 R, (HH0 8L RS MmN IgA e
%5 %% (IgA Vasculitis Nephritis, [TAVN) [2], /D551 IgAVN JLE 0] G Jig 918 4% & W7 (Chronic Kidney
Disease, CKD) [3]#H & & A4 2 K 115 9% (End Stage Renal Disease, ESRD). #E4iit, IgAVN 5 JL# ESRD [
1%~2% [4]o 1gAV FIRIBEHLEIAAT2r B8,  H AT HE AL TgAL 17748 R HIE RIS /L IgAV
KRR T RBEMEERI[5]. WA S DI Re i 2 AL AL L IgAV R AR i S] | B2 EH
[6]. TABFFUESE, 1gAV &)UIENAELE B 41 MR 1 3560 AR % 28 8L 7] [8]. T 4R Al 2id2 T
4 fg(Memory T cells, Tm)7E [gAV [ A FE & HEMER[9][10], {2 H RIS =ZXT IgAV &L i
TR ES A RS 40 2 B RS T . AU SR A B TgAV 2SR LA I T B bk A ORS 40 53 B (1)
Ak, DL EE A RS 20 73 B S5 I S e Bk B RSP IRAR DG, R 1AV R A H e 25 8L I s A0 Rtk
O MRS 20 73 B m] e 2 5 0 R Jm L o

2. AP KRR E
2.1. —iER

e 2021 48 7 H & 2024 5 1 AR AL By RS2 R B2 158 )L 5 I XGRS R B i 7 1)
IgAV 2HEHIEL 50 By SEidl s SRR T 7 5 A s R e fd R ARG ) L8 27 B D9 f Rt AL . 2
AR RO U ) LB BT 2 75 BB A0 J e K 0L AT 470 ) 0L bk E 0 RS 400 20 % T3S e e Bk kel . TN
AILEMFKHZE THERZES, ATREHE HRYINEEREAC B R i (e84 5

ik
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QYFY WZLL 29526).
2.2. ARMREANFHERIRAE

SEWH: SWibrHES IR 2 LR & e A A R LB B SO 2R ) [11].
RAEFEAI (B 29 T 8 LA AT (IR fe 2 1 R LA, RE2ES, JF Boi e B TR IR R 3R 5
WAL R, NAEJLHER TR, © F24E 8 B QB ERomim 2. SuBeskBapin s . BiRams 5 s
@ NALAT 1 A D B B R e B MHIRG )T . © ZARAT 2 WA AR S, @ BREA ™ E
BT L © A ZFR B RNES L AR R INK: © SREE. BIRIRE R
@ ToH B BB S B BRI S ) NALHT 1 A AR R B BTR K s i), @ A
AT 2 AR AR L © o SRR L © JESR e AR 5L

2.3. E7E

2.3.1. EERHF

O W H REBEER R RA T SN bk 40 7 2% "W H BECKMAN COULTER
[ 2 M DC 41 g X% E Coulter LH Series Diluent [ PBS #i; @ #ii A\ CD3 ifk. Hii A CD4 ik,
LA CD8 #ifk. HiLA CD25 hifk. Hi A\ CD127 Hifk. Hi A HLA-DR Hifk. #i N CD45RA Hifk. HiA
CD45RO ¥ifk. #it A TCRap Hifk; Hi A CD27 Pufk. HLA CD38 Hifk. i A CD24 Hitfk. Hii A CD19 Bt
&y PLN IgD ik

2.3.2. A LAEARR TS E M O 40pE 415 5

© BUFEH T B AT BRI IIN 40 pl PBS AR TR @ BUSRIGAH M A Xt R4 2 ml
EDTA Butii 5 2 ml 4 &bk i bk 40 B 43 85 21, 2000 rpm 2540 S ming @) $2HL 120 pl (400)Z,
B 2 ml PBS ¥ BE#% 3 #X(1200 rpm, 5 min/tK); @ HL 40 pl B 5 PR 4G ARG f] T B 40k
THrfkr e, #OLEE 30 min (Fif); ©® FHEEMA 2 ml PBS#, 1200 rpm .0 5 min, 7 FiHER;
® EOJEMA 0.5 ml PBS ¥, NAVIOS i 4l AGEATRI,  F B 3 7 bk 4.

2.3.3. SRS E R I 5 5 REER
R4 F B EA T O LB REAS R () IgAL TG IgM 5 IgE /K FHEATHI .

24. GHERZE

S SPSS 26.0 FAFREAT im0 4, THEBUR AR N AN B 73 EE(%) o 20 KBTI ] Pearson
RITKEE (%) (FH Shapiro-Wilk K36 VFAL THEEBHE BAF & IERS A0, IES AR THE TR LA E bR
M ZE( X +SD)RoR, JAEIEA 2 A T EC7ORE U LLrp 7 25 &% DY 73 17 50 (M (P25, P75)]137R . #EAT FLAL I
AT E BRI G A A, WER BRI ¢ £556, AR A Mann-Whitney U K56 23 b AH S
FATH R BIARF A IEAS 04, W Pearson A4, 75 WI4#H Spearman 524 AH <43 #T. P<0.05
FoREFRAFG#E L, P<0.01 FrREFEALEERITEE L.

3. &R
3.1. — &R

AW 2L 50 4, A Tk 26 B, Lotk 24 B, B Ao bAm1.08:1). {@EERHIBAIIL 27 B, H:
o 20 B, 2tk 7 B, B Aot )(2.86:1). PRALIA])LEE RS KM £ R LS E (P> 0.05). SR
% 1,
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Table 1. Comparison of general information between the experimental group and the healthy control group

% 1. A SIRRTRE — MR

2H 5 ok F(%) (%) S
SEEGAH(N = 50) 26 (52.00%) 24 (48.00%) 8.26 £2.91
fe FEXT HRAA(N = 27) 20 (74.07%) 7 (25.93%) 6.85 +4.61
GiilH £=3552 t=1.447
PH t=0.059 0.156

E: @ ) R Pearson RIS HE, @ t RoRMALFEAR t I GHE

3.2. SEESA SRR EREINE A DB AT R R SR

WA AR T BN, SEFEXT A, SEIAHSNE TG CD4T T 4ijfi(aCD4* T). 4k CD8* T
YHfifi(aCD8* T). CD4" RN 12 T 4Hi(CD4* Tem). CD8 U MNICIZ T i (CD8* Tem). icAZ T ¥E T 48
ffl(mTreg). XBAPE T 40/ (DNT) B 4HJfi(B cells) A 4 teThim, 257 HAGHE (P <0.05)80 R & 4t
R N(P<0.01); CD4HILE T 4H/fi(CD4* Tn). CD8™#I4G T 4HAE(CD8* Tn)s HILH T M T i (nTreg)~
ZHHER A B EGLETY B 4010, transitional B cells) H 47 LLF#AK, Z 7 EFH ¥R (P <0.05)8 53
it (P < 0.01); 1 CD4A™RER T 4HA(CD4" Teff). CD8 N T 4HffI(CD8™ Teff). CD4 1 diddZ T
4HHE(CD4" Tem). CD8" /1 J:idiZ T 4fl(CDS* Tem). A5 T 4Hi(Treg). ¥I14h B 4iiffi(naive B cells)-
2 LA R B 4 i) (class-switched B cells). ¢ BE4M i (plasmablasts). 12X B 4iffi(MZ B cells) [ 43 tb %
FIGE 75 (P> 0.05). S5 W% 2.

Table 2. Comparison of percentages of peripheral blood lymphocyte fine subgroupings between the experimental group and
the healthy control group

2. IR SRR ERLESNE Mt B AR A S B B T EEEEAR

ZH SEIHN = 50) TR ERZH(N = 27) giitHE P
DNT (% T) 13.08 (9.77, 17.32) 9.79 (8.27, 16.16) Z=-2231 0.026"
CD4* T (% T) 52.82 (44.89, 61.52) 56.07 (48.62, 63.99) Z=-1.430 0.153
aCD4" T (% CD4* T) 3.88 (2.41, 5.08) 1.84 (0.88,3.11) Z=-4329 0.000"
CD4* Tn (% CD4* T) 42.35+17.87 57.87 +13.39 t=-3.947 0.000"
CD4* Teff (% CD4* T) 3.06 (0.87, 6.45) 3.34 (1.89, 8.65) Z=-1.083 0.279
CD4* Tem (% CD4* T) 19.75 (11.55, 25.99) 18.05 (13.74, 21.12) Z=-0971 0.331
CD4* Tem (% CD4* T) 27.96 (19.85, 43.27) 19.68 (10.73, 24.97) Z=-3.437 0.001"
Treg (% CD4" T) 530 +2.05 6.22 +2.81 t=-1.656 0.102
nTreg (% Treg) 33.15+16.24 50.42 + 18.94 t=-4.199 0.000*
mTreg (% Treg) 65.00 + 16.65 48.98 + 18.77 t=23.851 0.000*
CD8* T (% T) 32.65+9.36 31.00 + 8.56 t=0.762 0.449
aCD8* T (% CDS8* T) 7.56 (4.79, 15.83) 3.54 (1.66, 6.94) Z=-3.720 0.000"
CD8* Tn (% CD8" T) 47.66 £ 17.96 58.39 + 15.04 t=-2.644 0.010°
CD8* Teff (% CD8* T) 12.71 (6.34, 21.28) 13.33 (10.78, 20.39) Z=-1244 0.214
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Bk
CD8" Tem (% CD8" T) 2.64 (1.65,4.97) 3.35(1.80, 5.67) Z=-1.222 0.222
CD8" Tem (% CD8" T) 31.87 (22.92,42.90) 18.57 (10.27, 32.06) Z =-3.448 0.001"
B cells (% Lymphocyte) 22.00 +9.74 16.69 +6.30 t=2.895 0.005*
naive B cells (% B) 70.79 £9.96 72.71 £11.20 t=-0.770 0.444
MZ B cells (% B) 9.80 (7.58, 13.55) 13.26 (7.34, 15.87) Z=-1.046 0.295
transitional B cells (% B) 4.29 (2.32,7.86) 7.80 (4.61, 10.65) Z=-2.583 0.010"
class-switched B cells (% B) 12.76 £5.50 10.63 £5.15 t=1.661 0.101
plasmablasts (% B) 0.81(0.43,2.30) 1.03 (0.62, 1.68) Z=-0.673 0.501
H: Ot RRBIIHER RRSEIME, @Z BrRESERARRGIE, @ *RREFAF LRI FE (P <0.05)3 %
LR (P <0.01).

3.3. SEH4E SRR A M E Rk ERKELLE

5 g gext A JLE LA, SEIRZH M [gA. IgE KFIhm, ZRAEAGITFE X (P<0.05), [ [gM.
IgG /K FZEF TG FE (P> 0.05). 450 3,

Table 3. Comparison of serum immunoglobulin levels between the experimental group and the healthy control group

3. LA SR REME R EIRERKFER

TP RREE A SEEGA(N = 50) fe BT IR (N = 27) it E P1H
IgA (g/L) 2.07 (1.63,2.53) 1.56 (1.18, 1.97) Z=-2.482 0.013"
IgG (g/L) 10.90 +2.78 9.86+1.98 t=1714 0.091
IgM (g/L) 1.04 (0.81, 1.31) 1.06 (0.80, 1.63) Z=-1.121 0.262

IgE (IU/mL) 127.75 (28.83, 380.03) 60.18 (16.70, 158.10) Z=-2423 0.015"

E: Ot RaRMAER tiRGtiHE, @ 2 ZorIZHAaRgiHE, O *RonEREA AR (P <0.05).

3.4. SKIO4RSME MM B ARIE A S B S IE R Rk E B M XM o4

IEAMEARS: SZUR4 M5 IgA (Shapiro-Wilk =0.927, P =0.004 < 0.01). IgE (Shapiro-Wilk = 0.814, P <
0.01) /KT ¥ EAmA AT, R -5 S8 20 A1 & i 3596k B 41 Bk 41 3 B 2 [E) 24182 ] Spearman 25 0 AH <4347
S 4 11 37 TgG (Shapiro-Wilk = 0.981, P=0.614 > 0.05). IgM (Shapiro-Wilk = 0.965, P =0.141 > 0.05)7KF-
YJRIER s AL CD4T T 412 CD4" Tn. Treg. nTreg. mTreg. CD8' T 4iiffi. CD8* Tn. CD8* Tem.
B ZHA(B cells). ¥4 B 41 ffi(naive B cells). & #5257 B 40 fifi(class-switched B cells) [ 4 Eb 15 2 IEAYE
SAE(P>0.05), SIMiE 1gG. IgM 7KF 2 [8] 3 ] Pearson A</ 4T 441 & I bk EL 40 B ks 41 43 B 71 0 L
) R AmASTE A (P < 0.05), 5135 1gG. 1gM 7K F2 [A] % F] Spearman 25 2% k5543 #r .

SO A E X BA M T 4HL(DNT) E 23 L (P < 0.05). i%{k CD4* T 4iijifi(aCD4" T) & 43 EL(P < 0.05).
1L CD8* T 4HiE(aCD8* T) F 4 E(P < 0.01). CD4* RN AEZ T 41ffE(CD4* Tem) [ 43 Hi(P < 0.05). CD8* 3%
MACAZ T 4 (CD8* Tem) F 43 EL(P < 0.05) 51 IgA /K 21EMH G A ML R B 40 ffi(transitional B
cells) [ 73 HL(P < 0.05) 5 1fLiE 1gA /KPR AP < 0.05). SZEALAMNE MLIEIL CD4™ T 4l (aCD4™ T) 2>
tL(P < 0.01). CD4"JBE1Z T 4ifI(CD4" Tem)H 7 (P < 0.05) 5 1% 1gG /KF 2 IEAK; CDA I T
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YHHI(CD4" Tn) [ 73 b 5 1ML3E 1gG /K P £ %P < 0.05). SZERZHAMNE MiF1L CD4™ T 4Hffl(aCD4" T) 7
LL(P <0.05). CD4 ¥ BACHZ T Zffi(CD4* Tem) H 73 L (P < 0.05). 2X BE4H fid(plasmablasts) /5 43 Ei(P < 0.05)
51y IgE /K°F 2 IEAHIS; CD4A U T 4HH8(CD4" Tn)H 4r EL(P < 0.01). CDS*¥I4A T 4iffi(CD8* Tn) 4>
Eo(P < 0.01) 513F IgE /K2 HUAH . SRERZH A0 A itk A0 R S A5 40 73 #3957 1gM /KSFJoAH G
(P>0.05). SEEGZH A E MLk EL 40 MRS 40 73 B 7 70 b 5 LT S B BRER /KA OC R 8 (n) 45 SR A% 4.

Table 4. Correlation analysis between peripheral blood lymphocyte fine subgroupings and serum immunoglobulins in the

experimental group

4. SLILASNE MM BRI R S A R R REBRX ST

IgA IgG IgM IgE
DNT 0.301" 0.110 0.028 0.177
CD4*' T —0.199 —0.380 —0.283 —0.065
aCD4" T 0.238" 0.377* —0.056 0.328"
CD4" Tn —0.126 -0.311" —0.135 -0.335™
CD4" Teff 0.151 —0.119 0.167 —0.020
CD4" Tem —0.210 0.182 —0.024 0.087
CD4" Tem 0.238" 0.289" 0.250 0.250"
Treg —0.118 —0.091 —0.086 —0.092
nTreg —0.110 —0.187 —0.066 —0.072
mTreg 0.144 0.178 —0.074 0.039
CD8*T 0.083 0.264 0.247 0.049
aCD8" T 0.387* 0.234 —0.208 0.098
CD8" Tn —0.181 —0.035 0.049 -0.318"
CD8" Teff 0.270 —0.063 —0.031 0.056
CD8" Tem -0.219 0.079 0.049 0.132
CDS8" Tem 0.212" 0.232 —0.024 0.246
B cells 0.006 0.128 0.138 0.049
naive B cells —0.056 0.176 0.002 —0.018
MZ B cells 0.036 —0.086 —0.155 —0.146
transitional B cells -0.271" —0.053 —-0.149 0.120
class-switched B cells 0.094 —0.201 —0.049 0.050
plasmablasts —0.291 —-0.019 -0.179 0.227°

VE: *RR P<0.05, *K/xP<0.01.
4. Wig

IgAV J& JLE I I R AR MLE %8, REZHE)LHUS REF, &0 8L AT BRIE 5™ 5 B i of
FIE JE IR E R R UG AE. TgAV BB AHLEIIAA 76 48, BT IgAV 2 LAE LB
BT EREE A Al (galactose-deficient IgAl, Gd-IgA1) A FE K7W ML IgAl 5 H Pk s & H R
REL AV S B RGENE/DNLE K o Gd-IgA1 ToiE IEH Mg TSRS R [12], HUAE XX P 5
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W IgALl PHAERER ISR I 5 285G, TR E B SR T/ NIE BE, SR RGIEME K [1] [13].
T Gd-IgAl [MIEAR R E AWV T BN, JCH ATV TE/ANR R X [14], FECE/NRRIER S D) Re
W5, 51K IgAVN [15][16].

TERNGIEFRE AMRZ —, TgA RERRENEBEHRE S T IgA 7458 N 5% Kk e
MEINRERBLEAT 4> ARFL[171RI 1gAV S JLAE7E CD4' T, CD8' T AN H#F AL, H CD4*
T. CD8' T 4 LHES IgAV B URIEFEEA . M H 55 T GRS (e g e 7= 261181, I
Gd-IgAl F24E[5], X8R TARIRES S T 1gAV IRR. 1 T 41 %% X E075 ] RS2 B 41Th A,
AL G IgAV Kp, T H AR50 7] IgAVN 3 FE[8] [16].

T UM R B A 3 BEAE IR 58 . 200 BH M B AT B 14 1 B B w44 T 40 = 2250tk ik CD4
B¢ CD8 146 T 41 ffi(naive T cells, Tn, CD3*CCR7'CD45RA"Y), CD45RA'ZHEHIHIUE T 4 i) 5 B % i
o MMRH R B EAIIBIAE T 40 R B R AR PSR, Tn 254 BGE . CD4*
T 4l ffi(activated CD4* T cells, aCD4* T, CD3*CD4"HLA-DR) A% 1L CD8" T 4fiffi(activated CD8" T cells,
aCD8" T, CD3"CD8'HLA-DR"), #E M7 Ab AANF IS T 4 (effector T cells, Teff), EP: HiBhtE T 4H
(helper T cells, Th)F14H & tE T 41 (cytotoxic T lymphocytes, CTL), M K IERZENEThAE. FATHIWF
TR, SCEALMANE L CD4A™ T 4 & /0. CD8™ T 40 & 7 L fa Bt IR 40 25 R e gi it (P >
0.05), #RiM aCD4* T. aCD8" T H 4 b fid FExt 4 2 3% TH = (P < 0.01), H aCD4" T (P<0.05). aCD8" T
(P <0.01)H L5 IMIE IgA /KFRIEMG. [gAV KW EAIIAE KK E, SCmAsME e T 405
yEeE, HASIME IgA AT RIEMSE, $oR IgAV B LAk AN AEE /T #8 t at W5 R 51 1 T 40t
FEiEA, H T AR A TR S IgAV KA K.

BOBL T 4HM(TefD B Tn SZHUE RIS I GE 73 AT K [19], EPATRIZRN G KERFT:, bEfF
W) Teff Al Tn 7] 7046 91242 T 40 (memory T cells, Tm) [9] [20]. Tm )& b5 & CD45ROY. BEALHF
F91R I IgAVN HJL CD45RA" T 41/l CD4 CD45RA L J2 it B A T gty [gAV &)L, FFoR
CD45RA" T i/l fes IgAVN BIKAEA K, IgAVN HEJLIARN CD45SRAT T 4HHEn] 5 £ Hi )
CD45RO' T 4Hff% 4k, CLE— LR B AMRAEN, MG R 2 M sk E b S RE E 684, I
MTEEEE ESG. 12 T Ml 5 8 Rid1Z T 48l (central memory T cells, Tem,
CD3"CCR7'CD45RA CD45RO"FIR I 1c4Z T 4 ffd(effector memory T cells, Tem,
CD3*"CCR7-CD45RA-CD45RO"), —Fnilid 2 SRk 73247 (BUHE 244, chemokine receptor
7, CCRTHHATIX 7 [21]-[23]o Tem FEL FkEHL, EANE M PR B, B 0 & RS Thig
BA8[20]0 Tem EEALESEHLE, (ENUVARELAbGTJE I 7] B4 . b B2 40 J 2 2R rb (5 S Ak, R 4%
55 Teff AL RIS 280 S Th e, 7= A= 4 i DR B R A IR LAt 22 [24] [25] 0 AWF ST MEE R, AHA T i e
XTHRA, sEEGZHAM A I CD4* Tny CD8* Tn H 7 HUFEMK(P < 0.05), CD4" Tem. CD8" Tem F 7 H(P<0.01)
Tt , 1 CD4" Tem. CD8 Tem H 75 LB HEXT R4 22 S BRI 8 L(P > 0.05), $&7n IgAV B LTEK
TS ERI T RRZ T 1l HAGR I RN, T MMAER SR, R — a2 T 5.
[FS, SKEGZHAME I CD4™ Tem. CD8" Tem H 47 5 IMLIE IgA /K P 2 IEAH (P <0.05), #4278 Tem Al fHE
PrlE B 4R HE IgA P24, HIEEERY, CD4" Tem 25 | RS PEIRIE(SLE) [26]. ANCA A5k 1
ER(AAV) 2715 200 B & RV R w2 B 5 R IR B G i . BR CD4' Tem Z.4h,
CDS8" Tem F 4 LU AE Fi A= B g 14 37 ML B AR G S N1 0L, 4278 Tem AT RATRES AA KL
il R RS A R [28]. Tem A] 24 AT 254 (interleukin-4, 1L-4), W] 53098 6E W K AE[22]
[29]-[33]. BEAEWFFEARIL [gAV BFH M IL-4 KFEIMTE [gA KFREIEMK[34], HAEB KN IL-4 7]
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F2 IgA B (IgA nephropathy, IgAN) & F P UG FE AL IgA1 KK TR ZEFR[35], 1M IgAV 5 IgAN (1)
RGN K Gd-IgAl AERL R e S AR, BA—eMutE, RAE IgAV LRGN
M J RHEAE, T TgAN D LB /NERAS N  BER I . SR S0 20 AP I Tem 7 4 bb 5548 B REZH 22 55 6
it (P> 0.05), T A2 PR L G 8 ol 5 O 08 1T ARG B G5 ;AR Tom WA REFIAH B S
GYATRE R P CAE SR R AR BRI B 4 LA W R AR

WA T 4 (regulatory T cells, Treg, CD3*CD4"CD25"CD127"%) /& CD4* T it —, S 54k
FR AR AS S AN B2 1) B G OB, JEH LE B B SR VR R A T T RE[36] [37]. Treg Al i
CD45 Rk IARIE, 234 N6 51 T 48 i (naive regulatory T cells, nTreg, CD4*CD25"CD45RA CD127"Y)
AHEIZ A T 4 (memory regulatory T cells, mTreg, CD4'CD25*CD45RO*CD127"%) [38]. AHfF 5,
LG AN ML Treg B 7 LU BN JEZH 25 5 B Ge ih 22 5 (P > 0.05), X SRR IRIE LSS AR [39], i
nTreg [ 4 L fd FEXT IR 41 525 PR (P < 0.01), mTreg [ 43 Eb % filt X R4 2 2 T 5 (P < 0.01), #2718 IgAV
SR LANE L Treg WAEAFAE A 2 6L mTreg RERLIEIT ] Teff M0V, By i B Gy i Nk A
[38] [40] [41]o FIUCIRATHEN, IgAV LR SPEIIN, HUAL T 5548 R RORES, mTreg Al RS K%
S TTER, GBI Teff BU3E MRS 2 IER G . WM T 405 (double-negative T cells, DNT,
CD3'CD4-CD8 )EE A FKik CD4 thAFRIA CD8. W FL[42]UESE DNT A = 2t )i CD4* T 41 g f1 CD8* T
MR, BRRSAMM S FERE AL T 4BM Y FE ARSI DR, HAXAESZ APC (Pl 2640/, antigen-pre-
senting cells) i G A4 R IEFLINFEE . SR177, DNT B EI7E H 5 G Mg R A7 e SR s, Jf A
5 8 5 B M I AOWALE A O, HnTiE s 2 4 F 4 17 (interleukin-17, IL-17) F#%-y (interferon-
¥, IFN-p) 3 R SRR R A, BT B 3 B 449 [42]-[44] . Giilhan Z8[45]0F 70K, IgAVN &)L /K
RV /INE WAELE IFN-y Al IL-17 (R EFRiE, HARR IFN-y 1 IL-17 % IgAV KRG FTBh 11 BEAERE 78[46]
(471K 1gAV SIS LINGE 1L-17 KPR T E, PTREfE— @ fE 8 bt 7 i 25, H 1L-17 A
T Gd-IgAl &3 IN[48]. AR TR ISR A E i DNT 4 E 5 LS et IR T+ sy, JF 5 1
IgA KT RIEMR, ZRAFSGITFE (P < 0.05), X DNT /Jft3 5 7 IgAV H 2 IgAVN KK
MUl WM T AHTE IgAV B0 i 72 v BT R 5 R4 AR AT BE A7 7E 4+ - FILLERON %5 [36] & I {g i )L 2
Treg [0t 5 IgA K AR R IEAHK, TgAV LK Treg [ 2 LI 5 TgA KPSk . AN 3T &k 58 B
B+ % (Ankylosing Spondylitis, AS)IHF 7t [49]H [AIAF & B Treg HIEE 5 M IgA /K27 AH5S; Donadio
ZE[S0]R I 1gAV B)LIAEN Treg FINEYE R IEAC, $2R Treg WA IgAV FLEMEI AT RE AR REHIHIHLIA

B 20 A e R B L R . AR L B 4HM AT 2 BRI 4G B 400, I UESY B dif . SRR
fil. icAiZ B 4HAE N RIASE ST RE[S1]. B ZHA(B cells, CD19°CD3-) kK B B BT ITIE, fEEEET A
B B 4 ffl(immature B cells)Zid B b £ /5 #E N JRIVE,  JF 70 A i AL B 4B HER R #: B 2400,
transitional B cells, CD19"CD27 CD38"e"CD24"), Jaidt— T i B 7% N2 710146 B 4ifil(naive B
cells, CD19*CD27-IgD") I #HE N MGG . #I4h B MIAELZ PR RIS, 7T o040 A 20 e A 1t 2 2 it
(plasma cells)F1£2 B #4545 B 41 ifd (class-switched B cells, CD19°CD27°CD38%mIgD"), H.h £ difEA5 A B 4H
Ji £ 2% 0] 434 C 47 B 4B (memory B cells) [51] [52]. ic4Z B 4l B KA pic 1268 11, 7E vk f
[F AT S B 7 A T L A ) B g5 IR [53]o HK BEAH il (plasmablasts, CD19°CD27heCD38hE[g D) 2 A A
SR AMMATAAR, 7252 IR AMMR[54]. BN 2 %S B 20 MIB0S 5 K RO IR S 1) G 42, il
PR BT UA L E AR KA EE R, PR R R A S K il iz . 1% (X B 4hiJfl(marginal zone
B cells, MZ B cells, CD19"CD27'IgD") I MIRE H 1 1 fEFHA T4, ImFEH LR IL[55] MZ B 4 i vl i i 157 31
HAZAE MHC-TT 28431 11 C3 431, LLRIERENE A S IM SR, Subidfe, W4 X B 41 [ 575
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AL MHC-IT K007 R HAZSRIBU R, 855 H 5110 Th 404 &, KIERLBURIR RER . AWKt
For, FRAVK SIS LA i B 400 7 43 bE 2 2 v T R RRZH(P < 0.01), #27R IgAV SRR LA A
B itk A A AE B RS AOIRES o B 2B pi i 5 AN BT G BB Ak, 43 LIS 1gA KEIYIN[56], A B 44
Ml e R IEVUR 2B ER 2S5 T WA SR RZERE([57], 257 1gAV KIRW . SR, A7
IS AN E MYIeG B 4. 1AZKIX B 4. £ 355 AR B 4 S 2% REAT MY B 4 Ll A B ot HE 4H 22 S R it
R X(P > 0.05), AREREA [gAV BN ZHURE RIS, WEWARE T B 40 0%, HoAham s
RMARX YD . T PER B 402 A5 1 B 40 (regulatory B cells, Breg) K iE 2 —, HEDE /W TL-10 (H
R/ 2-10, interleukin-10) R AE S T VE 58] [59]. ASHFFT b SZU6 4 A1 8 MLt P B 40 M0 75 20 LR AIG
Tl IR, HS5IME IgA KT 2HH P < 0.05), s IgAV ZvEH ) LA B 40 A ¢ 1 %% i
WA AT RE ISR, AME IS YR B 400 T 4 bE R R R A £ 0 R e ISR R AR B A B 2
o, S IgA FEEMZ,

T, AU TR ISR 3 TgE AP BN BZH T =P < 0.05), BEAEFFAIESE IgAV &)L
R IgA. TIgE /KPR BT m60]. SZIRZH4ME Ml aCD4™ T. CD4" Tem. 3 RFAIME 4 b 5 M3 1gE
KPR IEFHZR(P<0.05), CD4" Tn. CD8" Tn H 43t 51 IgE /KT 2 83 FAH (P <0.01), XHE7R [gAV
FILEVEINE, To 35 1A Tem 4346, Tem SZHRIWUS vl Aeidid = 4E IL-4, HiB) B 4HHLH) IgE S84 #t
[61][62] BEAEMFTC[631EKIN, IRk BAm ) LA R L BEA0 i 2 2 3880, HL BRI 5 137 1gE 7KF
SRR IgE /it BUR SN B, A I Bk e o s i) L2 J5 2258 TIgAV XSt A s hn[64],
IR A MRS A S S 1B BAH SVt Ul W AR — e R E XL B — e e, TS K IgAV
Wio IgAV HIME S F 2 IgA AR R 2 SIS, MG 1gE /KTt vl 6 St 0 % 250 1 HF b
MWH.

THASVER A, AUHE IR KBS 440 1 CD4* Tn [ 43 b 5 13 1gG /KT 2 5iAH<(P < 0.05),
aCD4" T H (P < 0.01). CD4* Tem 43 Hu(P < 0.05) 5137 1gG /KT 2 1EAHDE, 10 S2 4L 1gG /K
PR R B2 22 S H G (P > 0.05), $UR IgAV BB LIERIR AR, CD4* Tn 3Gt 1k
N CD4" Tem, Tem 2R G v] 7228 B KT TL-4 [22]. TL-4 {EN IgE F1 1gG WS 50 54K 1 [62],
Al REE T A B B ARl BR i 1gG M7= 2E, R 1gG 456 2P AUREE G R TgAl TE M S E A £,
ik IgAV KA BIEBIERIEIRE DT, 1gAV KW EZH [gA /5, AR T REIE MK IgA KT,
IgG 7K Tt AN BE 2

IR, AHIE T AR SE BG4I TgM /KPR fd B R4 25 2 B 40 i 2 (P> 0.05), 541 itk 40 A
E RGBT B A O, HE R IgM A2 R RN B R AR g, TR Ca R A T Biis i
it G 35 i 7K e B B AR

HATFE R B 40M 0 2L D0 55 CLAE 2 Fh B B e M s vh R B0 R U 1097 RL[65] [66]. #NHT&#
e S AN 25 MR VE TIgAV B IgAVN 1R YT IR 2 & FL4(Rituximab, RTX)iE 1S B 40 M0 FE 5508/ Gd-IgAl
e, T E] T [67]. 3 B 4HHUFEE ) BIEAR i (Ofatumumab, OFAB) H Fi B AN Bl L ifE
T2 RIEREARERGYY, WA E IgAV B IgAVN d S Ry, i HAE S 52 4 AL,
OFAB W R4 /F 8 RTX M52 A R B0 N E B & & Y[68]. $iL CD52 o FEHUA TG H 41
(Alemtuzumab, ALE)R] I8 i $8 2] R L 4U AR T CD52, i Sk gupEsess, Jggic 12 T i) o H
BURE A RN IgAV B LR N I B2 S e S N, AT SE IR 12 il [69]

B2, TgAV SRR LAM R bk U020 Bt 48 70 BF 0 8 23 LU o0 A AAAE 2 2 3R 0L, S Ff e 40 A I s
KM ATREAE TgAV [RIRHLE PSSt B . #EA B 0REEciZ T MR MG IT sk REWE AT 2EE 1gAV
BLRRTE RS, A EBCNARKIGIT [gAV K IgAVN [FIHT RIS .
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REMEMAERE

AW K BT ARG Cl il F B R EM R EG R B R A S AZ (%5 QYFY
VVZL1429526) B AR50 AR I8 R CONRER 22 78 A B AE DI Y 1 26 34T . 230 RE R R 4%
BRE R R

{EZ A

SRIRT . WAL ME. BRI, MR BETS 5 T, sKIRT . ML H425 TRXms
fEREE. P fEE BBt R R R ZR S0, HIF AN .
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