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BE L |4 Y EE - AL PR R R R I T R B I E 1sG4 K
Th1/Th2 ZHAfEEF#&M 4

Ak, MEF, REE, & ¥, RRZF, &£ &
TR R RS R IR, JRM 215004

(HZE] a« 7THESEYEF (MPO) —Hid MR 40 I BPT AT M4 R (AAV ) B 1M o 1gG4
FAFEIME T 400 (Th) UTh2 U FRRBEN . F & UETRM R 2EHE 25 BB 50 45 AAV 5B 7 40 {4 [7]
WM FERAS I IS FEAS, SR F S L ikl 22 1gG /KF, SR ELISA I 1G4 /K-, SR it U4 M AR sk 1451
(CBA) HARKGM I 1 Thl/Th2 AHAEEF K, WAPAREAR FRteiri 225, A FFEARZ R A AH D
g £ YT 50 4] AAV HBF MIEEEAS, Hid MPO-AAV i 2 40 ] (80.0% ) . MPO-AAV #H Ifil ¥ 1gG4 /K- N
(1.1340.33) g/L, 1gG4/1gG A & 0.094+0.032, IL-4 Kk (2.54+0.68) pg/mL, IL-6 /K K 1522 (8.83,
59.52) pg/mL, 3 T8 HE A [1gG4 /K FH (0.8020.27) g/L, IgG4/1gG L AE H 0.07040.028, IL-4 /K F-H

(1.96+0.60 ) pg/mL, IL-6 /K F~ 495 (2.82, 13.25) pg/mL]| , 2 F ¥ H G222 X (P¥)<0.01) , H MPO-

AAV B I 1gG4 K5 1L-6 K2 IEADE (£,=0.508, P<<0.05) . & FoF% AAV B E T MPO-AAV Ll .
MPO-AAV 34 M35 1 1gG4 K- J2 IL-4, IL-6 /K271, H 1gG4 THm 5 1L-6 s R IEADE, $7R8 1gG4 BT+ 5
MPO-AAV 3% Th1/Th2 4N T2 R4 56

[x#iF] REERE N G4; RPEERE A G; Thl/Th2 UAEHEF; B PR A0 i BT AAR e S 2% 5 fEid &
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Detection and analysis of serum IgG4 and Th1/Th2 cytokines in patients with myeloperoxidase-anti-neutrophil
cytoplasmic antibody-associated vasculitis

QIN Chen-hao, GU Ai-ping, ZHAN Fu-qin, FENG Ping, GU Hao-yu, DU Hong"
Department of Clinical Laboratory, The Second Affiliated Hospital of Soochow University, Suzhou 215004, Jiangsu, China

[ Abstract | Objective To investigate the expression of immunoglobulin (Ig) G4 and helper T cell (Th) 1/Th2
cytokines in the serum of patients with myeloperoxidase-anti-neutrophil cytoplasmic antibody-associated vasculitis (MPO-
AAV). Methods Serum samples of 50 AAV patients and 40 healthy controls who taking a physical examination in the same
period were collected from The Second Affiliated Hospital of Soochow University. The levels of IgG and 1gG4 were detected
by immunoturbidimetry and enzyme-linked immunosorbent assay, respectively. The expression of Th1/Th2 cytokines in serum
was detected by flow cytometry microsphere array (CBA). The differences of the above indexes between the 2 groups were
observed, and the correlations between different indexes were analyzed. Results Serum samples were collected from all the
50 AAV patients, including 40 of MPO-AAV patients (80.0%). In the MPO-AAV group, the serum IgG4 level was (1.13+£0.33)
g/L, 1gG4/1gG ratio was 0.094£0.032, IL-4 level was (2.54£0.68) pg/mL, and 1L-6 level was 15.22 (8.83, 59.52) pg/mL,
which were significantly higher than those in the control group (IgG4: [0.8040.27 ] g/L, IgG4/IgG ratio: 0.070£0.028,
IL-4: [1.96%0.60] pg/mL and IL-6: 4.95 [2.82,13.25] pg/mL; all P<<0.01), and there was a positive correlation between
the serum IgG4 and IL-6 levels in the MPO-AAYV patients (7,=0.508, P<<0.05). Conclusion The proportion of MPO-AAV
patients is high in AAV patients in our hospital. The serum IgG4, IL-4 and IL-6 levels in MPO-AAV patients are significantly
increased, and the level of IgG4 is positively correlated with the level of IL-6, suggesting that the increase of 1gG4 is related
to the imbalance of Th1/Th2 cytokines in MPO-AAV patients.
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associated vasculitis; myeloperoxidase
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Bt v PR 20 A 5T 0 A A DG M I R (anti-
neutrophil cytoplasmic antibody-associated vasculitis,
AAV) E2—KA BN 252 RGN0 A & R thsE
o, LhSE SR P /N I AR RO R T M 2
e i T & (anti-neutrophil cytoplasmic antibody,
ANCA ) fATE MR AL, MR 4 200 B 22 55 2 AT 43
BB T Z 1% % (microscopic polyangiitis,
MPA) . W ZFI M2 0% & ( granulomatosis with
polyangiitis, GPA) . W&/ VE N ZF I ¥ 2 1l 4 &

( eosinophilic granulomatosis with polyangiitis,
EGPA ) 18255 AAV ™ . ANCA (1 $8 4ii J5 L B
o E ALY ( myeloperoxidase, MPO ) F14E [ iff 3

(proteimase 3, PR3) & &, i AL4H A [ 20 Ji 5
Pk % 1 B (human leukocyte elastase, HLE) . F
B 5 M (lactoferrin, LF) . ¥ [ 1K (lysozyme,
LYS) . 418 HE G (cathepsin G, Cath G) #I
& B /3 3 MW & B 1 (bactericidal/permeability
increasing protein, BPI) %%, 7 B 58 & B,
i ANCA F5 5 VEXT AAV AT 532 0T UL IR T A
(I RIZ W5 8.2, 2012 4F Chapel Hill 21231

( Chapel Hill consensus conference, CHCC ) $2H 1
I8 5 53 HHR AR ANCA S T0HS AAV 48 53
#1324 MPO-AAV .PR3-AAV I ANCA [T AAV'
IgG4 FAEER (1gG4-related disease, IgG4-RD ) J&
AR R IR — 205, FEERBUN TS 1gG4 /K
SEThR . 52 R LUk EL AN AT 1G4 AN IZ i
IR 4R bR s . [E SR IR HGE AAV
5 1gG4-RD 7 R _FA —E Bl E ", 1gG4
IKFAE AAV B35 IR A W o, AT RE S LA
Ve T 403 Chelper T cell, Th) 1/Th2 4 it [ 7
WA K ARWFTICEE I3 N KB IR 5 B B AAV
SRF MY, 8 AR L 1G4 F 1gG 7KK B
Th1/Th2 AN T A FIB T L, AT I =Z ] (4 5¢
F, N AAV IZW ARG T HE SR

1 ZRFNFE

11 FRt AR AR R IRN R = s 5 s
B 2017 4E 1 A % 2019 4F 1 AHHISH AAV 3 (2
WifF & 2012 4 CHCC 48 i 1 i A8 R 4y 2brifE ) K
AU | VEIAE DT C Y [R] S0 A, AR GEORRN I 7
BEAR, SSHERR S IR I KR e e E G . AAV
B RO BRH LT YR AT T —80 "CUKAR. WEFEFE

FE TG 0 R 2 B 55— [ S A TR B 2 il
PR, FFRAFIZZE B i . FEARI R
EITEIRS 2R F G R =5 e

12 £ZX A 58 % IgG4 ELISA ¥ il 7] &
(#L5: E201811; %H45: 96T) A KA YF}
o (b)) ARAFRE, 1gG MG & (5
M801108; %5 300T ) AP 1 FEF R HRA
A (HE) 7, $LMPO. PR3 Hi ik IgG A6 iz,
F& (45 : DI80206AR; KI5 16T) KRkSZEE
SESLIZ WA 2 F] 77 b, Th1/Th2 28 it PR3 =
MMIARGERES) ( cytometric bead array, CBA ) K
Mk & (5. 7317652; S, 80T ) NEME
BD A ] b B#ARAY (%145 TECAN Sunrise )
BT o = /N DR T S E B e = T ) G L U
SIEMENS BN ProSpec System ) A7 [ P4 ]/ A]
e, makaniei (#9145, BD FACSCanton I )
F[E BD A A=

1.3 Al ik

1.3.1 IgG4 K IgG oyl 2 2350 & idd WA il i
8 1gG4 7K. ARSI eG4 Brikm L,
WK IMARRUER) . I RFEAS . HRP FRic B9 — 4L,
R B R, HIEY TMB 6, %655 6
BRZ L, JH B AR AXAE 450 nm 3 KR 5E % % B
(Dyso) 1H, FHRIEARIMES LG I M ZIf 15
FEA MG 1 1gG4 7KF-o ILTF 1gG 7K-F- il 2 R #ie
PERU Lk, 7E4x A AT A 3 5E .
1.3.2 #MPO, PR3 fu il & ik 5 £ 15 B )
JEPLMPO., PR3 Pifk, WL EHEMIELL 1 ¢ 101
s B, WG 1.5 mL 6 B 00T A T 5 40k 4l Ak
MPO F1 PR3 il AR B AN, F AT iR
A 15 min, PREWIETE 3 WIE A 1.5 mL 254
Yy CHPEBERRBFARIC AT 1gG ) W 15 min,
PR VRO VE 3 WWE A 1.5 mLJEY), &R
N 15 min, ZEMKIEUEL IR . S5 R FEIR
AT, EJE T HIMTEE R . AR RIS R AAV
438 MPO-AAV . PR3-AAV Fl ANCA B AAV.,
1.3.3 1% Th1/Th2 48 jg A F 0l & 4% Th1/Th2 48
Ji PR~ CBA a1 50) & v BH 5 Be il 1IL-2. L4
IL-6. IL-10, TNF-a f1 - 4 % y (interferon vy,
IFN-y ) 6 FhAnf R kiR A, BRI 7 i
R PREAS FBIPEXT BT, A oA 6 FhidoskiR
B 50 pL, FRFAEAEIA 50 uL g . 50 pl #
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21 % 1 ( P-phycoerythrin, PE) FricAY%¢ G P,
TR A IR Y 3 hy BN 1 mL YR,
250X g 5.0 5 min, FF VG 250 L YEIRIE ) 3~
5 s Ja o BB s A AR s ) H BD CBA #X
oMk IS, A5 2040 R 145

1.4 %it5$ 4 KA SPSS 17.0 B HEdE
EZ AR R OB DL X s 2R, T4 ] R
FHASTAEAS e K505 AR IES A s P gk (F
U orfor 8, B PUar iR ) Feaw, PEALIE H R H
Mann-Whitney U555 P48 b5 2Z 8] 59 FH GBI 5T
K H Pearson #5315 Spearman A5G/ HT. K gs:
KiE (o) 4 0.05,

2 & B

2.1 —f&FA LR 50 4] AAV HRE LT AR
7, Hrr MPO-AAV 3 40 141 ( 80.0% ), 5 12 4 .
4 28 i, 4FE R 25~86 (57+18) %; PR3-AAV

BETH (14.0%) , B3H. 4B, FEHK
45~86 (69£15) %; ANCA FHPEAAV 3% 3 4
(6.0%), H 161, 26, FiEHR47~75(60£14)
& o WSO B[R] 3U f B AR A TRERE AR 40 B4 by xof B
A, B 126, L2814, FiEH 18~65 (39+12)

%, H T PR3-AAV Hl ANCA [J]H: AAV ¥ ] 5 %5
A ATREANEA RN, A — A AT

2.2 MPO-AAV % fniF 1gG4. Th1/Th2 Zmfe B 5
KESH MPO-AAV 4LIMLIE 1gG4 K-l 1gG4/1gG
L TR, Z2FAGIHHEL (PB<
0.01 ); MiZH 1gG /K25 7 g it2# 2 L(P>0.05 ).
MPO-AAV #1 Thl 40 Jii ¥ (IL-2, TNF-a,

IFN-y ) 7KV 5% AL A 22 R G122 B X
(P¥>0.05) . MPO-AAV #f Th2 40 jg (K 1 (1
IL-4 FIIL-6 7K V38 TX IR, 2 R A5t
B (PF<0.001) ; PIZHIL-10 KFE2EF TG
N (P>0.05) . WEE 1.

&1 MPO-AAV HFNFTERAIMFE IgG4. IgG. Th1/Th2 AEEFkTF LR

n=40
LD MPO-AAV 21 Xt BEZH SeitH Py
IgG4/(g*L "), x£s 1.1340.33 0.800.27 1=4.904 <0.001
IgG/(g*L "), x£s 12.4442.58 11.924+2.62 1=0.890 0.376
IgG4/1gG, x5 0.09440.032 0.07040.028 1=3.413 0.001
IL-2/(pgemL "), x*s 2.42+0.49 230+0.44 t=1.173 0.244
TNF-o/(pgemL "), x£s 1.7840.40 1.760.38 1=0.183 0.855
IFN-y/(pgemL "), X+ 2.56+1.15 2.3940.72 1=0.799 0.427
IL-4/(pgemL "), X+ 2.54+0.68 1.96+0.60 1=4.065 <0.001
IL-6/(pgemL "), M (Q,, Ov) 15.22 (8.83, 59.52) 4.95(2.82,13.25) U=346.000 <0.001
IL-10/(pgsmL "), X £s 2.1940.54 2.144+0.54 1=0.465 0.643

MPO-AAV : i A AW I — D PERL AN AR M BT AR SCPE I A R 5 1gG - SR BRE 1 G5 IL : A1 3R s TNF-a: IR IR SE
o IEN-y: TR Y3 M (O, Qu): AR UM AR, 1 P53 %K).

23 MPO-AAV &% ik 9G4 KF 5 IL4, IL6 K
A8 K M5 Pearson MK T FR BH, MPO-AAV
BN 1gG4 K5 IL-4 /KET K (r=—0.050,

5 r=—0.050
i4 o
X TR
on ‘Ib——‘—‘—_
=y o7 %8 o
342 ¢ o o ° e ©
= ° .

(=

05 10 15 20 25
IgG4/(g L7

P>0.05) ; Spearman #f 5 43 #f & B, MPO-AAV
NN 18G4 K F 5 10-6 K FE S IE MK (r=
0.508, P<<0.05) . WHE 1.

05 10 15 20 25
IgG4/(g « L)

B 1 MPO-AAV BEMFE 1gG4 KFES5 IL-4. 1L-6 /K FRIHERKMES 1T
IL-6 7K1 8037 K pg/mL. MPO-AAV : s G AL — BT AR A0 B LA A DGR B 2R 5 1gG s e BRER 11 G I : 4N 35
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KA EE LW, FREE AAV H1 MPO-AAV [ (b
ik 80.0%( 40/50 ), MPO-AAV 3% 1115 1gG4 T1,
Th2 4 it 5 i1 TL-4 A1 TIL-6 Y7+, H 1gG4 Tt
= 5 IL-6 Jt 5 2 IE 40 5¢. MPO-AAV Fll PR3-AAV
B HAARFN R AT . M SN IARE R
o RRFTIL . IGIRES R Sast A e, Fe i
GPA 3 %) PR3-ANCA [HME, 7ERKEZ WL |
Il MPA £ % 33 Jy MPO-ANCA BH 7, 3% E A BE
H1 L MPO-ANCA FH % () MPA BB 5 R &, I K%
USR] B8 / i R e e et
MABF U 9 1k B, FRBE AAV 5 2 L
MPO-AAV 3, ik 2 35 3k #A A2 T ANCA
TR A i 25 B s L . AAV FRE I R RS
T H = 7KFE ANCA, BT LIERZHT AAV 1Y
FEELIESEIR, RO BRMEZERE R, #ME
TS A I 5 BT R AR X T AAV 1Y K B B G
2 H A E] ) CSa BA RTS8 vk
A7 T b Mk A I PN R AR A A 45, SR
B NBENE S E ST 1 B Gl

IgG4-RD £ E R B0 1ML 7 1gG4 /KT8, %
S LUk ELYH AR 1G4 T AR Y
Il IgG4-RD [ 5= FEPRG— B2 WikniE, IR 4
ZR MW B R 17 1gG4 /K F->1.35 g/L,
TR AU 1gG4 FHYEZNAE 1gG FRPEZHAE >40% ',
1G4 J2: fat Fie A A1 I v 7K P e MK 1 TG 2%, 3
B XRRIR 1) 2 SE R L 7 (A5 R 7] 1gG4 43 T[] ]
HEFT o T35 4, TERLEA 2 FORRITIE RO Al
Fe o7 1gGa AT LGE S AR R IOEAMA, 5
Hh 1gG4 8 518 M b oA o6, BB EUR
MR oo R A S e N 2, HAT I 1gE 7= AR
FIFEFEN . ARBFSY & B MPO-AAV 35 IL1E 1G4
JKFTHE, ATRE S5 ANCA Az Th 2 i A4 9 5 4 ¢,
{E{EARE B2 MPO-AAV BB ETA 741 (17.5% )
IgG4 /K-F-it 1.35 g/L X —S{H, H AR ICIESE
] MPO-AAV 1 J& 1gG4-RD, 1H IgG4 i T 7 5§
VFA LK B MPO-ANCA 1 12 Wi MPO-AAV ) —
TR S AR B

ANCA 1 A= B 52 31 — R 5 G 55 40 RN 9 28
SRR, SR, e R 2 R AR 75 A
( neutrophil extracellular trap, NET ) " 1 et o i

4 g f0k7 ( neutrophil microparticle, NMP ) '
EHHFEHLE (HLE, MPO %5 ) W] 82 T A B s
R, bR R iR, 2L T, BA
M-S E A SHea AR T g0 S B A
4 it PR 45 G e PR 1 AE L, Thi AT 436 IL-2
IFN-y. IFN-o F1 TNF-B 45, 425407 S0 AR
RAE, HAMARREA G5 Th2 Al 43 IL-4, IL-5.
IL-6 T IL-10 5%, JI34 B 4l s 5 3 7= 1g, Sk
WA PER Ko AHFFE T MPO-AAV H 3 IfiL 7 Thi
A1 PR - T AN BH i, 17 Th2 40 i R P TL-4 A
IL-6 A B B 7, FHH MPO-AAV #3419 Th1/Th2
SEAF A ) Th2 400K F, MPO-AAV H 2 AR G s
I Th2 AR 44306 . BRI, 30 A G i fil
AR AN PR 16 Pk 25 02 AAV g 0 10 3R 9T IO A
B . AWFTE LI B 4T e R YT 24 CD20 Hifk
FZHE BT (rituximab ) BA0E B2 IR fEA A
T AAV'S; 55— [ 2549755 P A4 ( tocilizumab )
JE—FPERT TL-6 A JRL IR ST LI, RERS /RS
£ Z50 MPA B35 i 3 58 2 FIRE S 10 2 06 22 fi
IRl TL-6 A1 G A 5 41 it DX it Ak R 1 R 4 20
AKFIE#AL™ 85 AAV 5 8L VAT 1] e 2
— P A BRI ik o IL-4 J2 578Kl Th2 L
B EAMI T BRSO N AT 1G4
I R BN T2 . Kuroki 252 BB, 44
Th2 AR AR TL-4 7EAERT, A PEEAE R
B 1G4 FRIB B ETHEG; Akiyama % g — 4
i1t Mikulicz 55 585 19 AP IS AZ A M A S G 57
KB, 2 RUPEWHT B T 408 (follicular helper T2
cell, Tth2) AJGEM 4306 IL-4 fE0F B 4 &5 451 58
A5, A 1gG4 7 1Ak, [RIEF IL-6 XF 1gG4 i F+
A Y . ABFSE T MPO-AAV 4 1L
1% Th2 20 i 1~ IL-4 1 IL-6 7K - 3448 0F 1A &
(A, $n HAT B 530 1gGa ZK -4 1w 1) 5 22 i
W 1gG4 K5 IL-6 KPR IEM &, HH 5 IL-4
TR JCRH AR OCHE, D DR ] e 2 40 i [ A T AR
ST AEAEAR L R RS LA RS, IR B
RIN RN —BM . LA AR S5 R MBE A
58, YR AAV BBE G V- i ) Th2 48 P,
RIS PEAETR T B 417 ANCA S AR 1gG4 Tt
R R RS A E AR, A Th2 40
PR X5} ¥ 7 R T A 1) G 2 RS T B TR R
YEM.
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i P AT, FBEUIA I AAV R E H DL MPO-

AAV K F, IgG4 76 MPO-AAV 2 IfiL 7+ 1 2 7F
5, %5 Th2 4HMI - IL-4 . 1L-6 2515 %A a]
g7 1G4 BARFERMEPUAR, (HEmy T s s ol L
YRR G ANCA i B 12 W MPO-AAV ) — 35 =|E FF
FEPEFER, A Th2 4R 47 B T° MPO-AAV 4
FEFLIAVAYT BRI . 1gGa 1l A= W 2k 4 e H:
TE MPO-AAV H i E IR TR 2 — TR AMSY
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