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[ Z] B HiFiEik 8 A B Pk (zine transporter 8 antibody, ZnT8A)FE T 78 HuIX 1 BUEJR% (type 1 diabetes mellitus,
TIDM )2 Wi v (9 (i 5 ZnT8A 5 A28 A1 M PL IR (HLA)-A B A5 5 . ik  BEWT I s 0% IR 5T , TIDM 115 % % IR 41 3%
FH G 728 T AR 5 A i %b—tﬁ: A S R T LA (GADA) B 4 1% 22 19 o IR i B0 1A (LA-2A) R 5 22 B B B AR (IAA) FIl ZnT8A ,
PCR-SSO J5 % #E47 HLA-A B0, 58 . (D140 4 TIDM B2 65 i) ZnTSA FHE(BH R 46.4%), 102 1 1F & %F BE 2 AL 1 41
ZnT8A FHHE(FH 4 % 1.0%), %%ﬁéﬁfr?ﬁ%x(Ro 05); QUL A K il GADA [IAA JA-2A 3 AMMEGHA, T4 1 APoidk Bk %
70.7%(99/140); % A5 #: GADA [TAA TA-2A FiI ZnT8A 4 APk, /0 1 AHidk FHE 3K 86.4%(121/140)(P<0.05), ZnTSA 7£ HiAth
3 AU GIVE B H A 15.7%0 B2 @HLA-A*24 75 TIDM 4% 1F # 4 88 41 W] & T} 5 (P<0.05, 0R=1.654) ,A"33 5 iE #
Xif B £H AR L BT [ (P<0.05,0R=0.161); @HLA-A*02 7 ZnTSA 'réz éﬂ%i = T ZnT8A B11% £ (P<0.05,0R=0.318), 7£ ¥ iE J5
R AERY R B AC(BMD) R BESC N R G, 2 R ST o BEi.7ZnTSA fii TIDM B A BHIAMERE S T
15.7% , 45 B T2 55 TIDM 1932 W ;% & &k B HLA-A 5 ZnT8A a@maer o
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Diagnostic value of zinc transporter 8 autoantibody to type 1 diabetes mellitus and its re-
lationship with HLA-A gene

Qian Li', Yang Tao’, Chen Xiaoluo', Wang Li', Wu Chenguang', Xu Zhigang"

('Department of Endocrinology ,the Affiliated People’s Hospital of Jiangsu University ,Zhenjiang 212002 ;*Depart-
ment of Endocrinology ,the First Affiliated Hospital of NJMU,Nanjing 210029 ,China)

[Abstract]  Objective:To explore the diagnostic value of zinc transporter 8 autoantibody (ZnT8A) and the relationship between
ZnT8A and human leukocyte antigen (HLA)-A genotype in the patients with type | diabetes mellitus (T1DM) in Jiangsu Province.
Methods: A cross-sectional and case-control study was carried out. The glutamic acid decarboxylase antibody (GADA),protein tyro-
sine phosphatase-2 antibody (IA-2A),insulin antibody (IAA),and ZnT8A were detected by radioimmunity ligand assay and the HLA
gene polymorphism of HLA-A was examined with PCR-SSO method in TIDM and healthy controls (HC). Results: (DAmong 140
TIDM cases,46.4% (65/140) had positive ZnT8A ,while the positive rate in 102 healthy controls was 1.0% (1/102). The positive rate
of ZnT8A was significantly higher in TIDM than that in HC (P<0.05). @On the base of testing GADA ,IAA and TA-2A ,the positive
rate of at least one antibody was 70.7%(99/140) and it increasd to 86.4% (121/140) when ZnT8A was further tested (P<0.05). ZnT8A
in the other three antibody-negative patients still had a positive rate of 15.7%. G)HLA-A"24 in the TIDM group was significantly
higher than that in the healthy control group (P<0.05,0R=1.654),while A*33 decreased significantly (P<0.05,0R=0.161) compared
with the healthy control group. @HLA-A*02 was significantly higher in the ZnT8A-positive group than in the ZnT8A-negative group
(P<0.05,0R=0.318),but no significant difference was found after adjusting for the effect of course of disease,age of onset,and BMI.
Conclusion : The positive rate of antibody increase by 15.7% in TIDM patients when ZnT8A is further tested. ZnT8A can improve the
diagnostic sensitivity. No relationship between HLA-A and ZnT8A was found.
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1 BB R 9 (type 1 diabetes mellitus, TIDM)J2 it
1% G AR AR IR R R il 2 T, P BOR P T 40 i A
S0, DU B AH AR B e MR A R AR Y 2
FESrE B B e g . Z2REFE S TIDM 1Y f%
Sy HEADE , I AR A B )5 (HLA)JE P i & &
(INS) HE[A | 20 Mg 2P T Ik B4 40 i AH ¢ 25 1 4(CT-
LA-4) 56 R 45 | JHorf 509% 1) 35t 4% &y J8PE  HLA JE [
PR I R B S W T1IDM B e R AR b,
LB PRI 2 X TIDM (9 1500 K232 W gk ELAT 5 224y
{E FE G K2 WE TIDM mir 0 £ 25048, 28 & i aT
600 1) Z2 b B % J I 240 1 R AR B 43 1 B B L
A, F2 EALFE A SR R B TR (GADA) | 2 11 s 2
2 Tl R 1l 0 AR (TA-2A) L JBE 5 2 H B BU4A (insulin au-
toantibody, IAA) FIEFHEZ K 8 H S Hik (ZnT8A),
ZnT8A J& 2007 4 & ¥ 1) —Ff TIDM = 2 H &1
A, e = m g AR BT & 17 TIDM H BH 3 3k 60%
~80%, 7E GADA .TA-2A 1 TAA iX 3 A4k B PE
() £ P BH M R A8 58 269%™, J& TIDM 4kiX 3 4t
WG X — B A SO, SOk G R GADA (1
A-2A TAA ZnT8A ¥ K KH2E TIDM [ HHiiAk i iH
PERS 1% T 42 5 TIDM B2 W% A BF 58 B 1R
A A ZnT8A 1E T1DM 12 W vh i)t i 3 400 25
R ZnT8A 5 HLA-A By BOL RN &

1 X&5%7F%

1.1 %

2012 4 8 H—2016 4 6 H VLo K=k Jm AR
B2 BE 9 40 B2 B9 140 4] TIDM SR & , 45 R
1999 4F i 5 BAEH LU bR R 12 45 5 LU T 4%
1 ORI R 5 23697 s @& 14 8 T .
V5 DR Tt S0 R v R 5 () I A A M T
(OGTT) I Ji &% 25 B il 52 06 B2 /s JB 9 I RE RS L @
Rk K MR IR | W UM PR v B AR 245 4 2R 350 H 2
RURE PRI . 102 191 15 5 X B8 4 U8 T V090 K 22 FH s
N R B BE A o A% MRS TIDM ZHAHPE I
JoBE R % £, OGTT 23 18 i B T 5.6 mmol/L,
&5 120 min MUK T 7.8 mmol/L, 3 HEBR L K
JH A MR R A B S e R . AR S
8] T VLA 2B R N R B B A6 B2 1 25 AL
12 Fik
1.2.1 AT E

CSR B F A MR AR R REAR B B0
), B R PR 7 R A O PR SR
S I B v AR IT IR E R B(BMI),, I 3 1

122 AAIEArtam]

il 4 A B A Ak A G 5 1 B . BT B Tl Re A
FEbR o 1 FH S 3 8 5 30 00 15 1 A DR Ak i 21
#HEH(HbAlc),

1.2.3 M B & kb

K FH SR M A 928 0 V€ 5 A6 T ZnT8A \TA-2A
GADAb, Jf LA ZnT8A #5841 =0.015 TA-2A 8 ¥ =
0.006 5.GADADb 5%0=0.05 A BAME, R =T B
RPUas G 523 M i i JBE 8 R BRI TAA
1.24 HLA AR HA

fii B 1 DNA 3k ] SSO-HLA 43 # ik 7 &
(One-Lambda 2~ #] , 3€ [#), i &2 PCR-SSO J7 & #E47
HLA-A )53 RY 77 h 42 BRG] $2 48 ) 450 0 A
PEAE, HLA S5A7 56 3RIK PR HIAH 2 T HLA 14
RSP ET 2 5L
13 %it¥H

K H] SPSS 22.0 BAF# AT i 00 . BEiTHE
PR HEATIE SRR S0, 5 E A 4 A B Al 4l 3
B bp e 2 (ves) Ko, AL IA] FOBER o KR 56 5 o8 B
JEEA A B R R AR R, DAES R 5
HEAT 43 M 5 28 PR B0 DLEOME (n) S A8 AR HE BX0R (%)
o, M BCR H 2 K55 3 Fishers K i A %
i, P<0.05 W 2ERAGI¥E L,

2 &% R

2.1 7ZnT8A &g e th BB HALFAK M 5

140 5] TIDM #& (B 75 6], & 65 1), -4
% 24.5 4 (6~51 %), i F# 3.2 4:(0.5~11.0 4F) F 102
1] 1 H % B A (55 52 ], 2 50 ), T S AR 23 %
(T~47 )42 1 4 BB B S ho s il | #F 50 %t
G — B PR B8R S A= Ak bm L3R 1, T 41 (] B 28
W A HbAle Sb, HABAR AR G2 25 7

140 ] TIDM ' 65 fi] ZnTSA PH ¥ (FH I %
46.4%) , 102 51 1E 5 X B AL 1 1] ZnTSA BHM:(FH
PR 1.0%), 22 56 G258 L (P<0.05), 4% 3 Pk
5 A B PURAE TIDM 40 BH P % 45 51 A GADA
57.9%(81/140),1A-2A 35.7%(50/140),1AA 17.9%(25/
140); 1E5 X REZH 4 Fhbidk HAG 14 GADA B, BH
PEREEMT TIDM 41, ZRASHI¥E L (P<
0.05,3 2), ZnT8A FIPER W] & T TA-2A TAA, F
fils T GADA,
2.2 TIDM 48 ZnT8A 5 H 43 AR Bk &4 [a b 5

TIDM & vhal &0 2 1 Fp ok 2 85 [ 550
PP BRI 5 1 B PUAR AR S IE AR 3,
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=1 TIDM 4HF1IEE 3t B A I REFIER LR
Table 1 Comparison of clinical characteristics in the

T1DM and the healthy control groups

4151 TIDM 41 1E KX IR 4
I (1 42) 140(75/65) 102(52/50)
FIR () 24.5+9.2 23.0+4.0
BMI(kg/m?) 20.01+3.34 21.45+2.61
5 T (4F) 3.24+2.13 -
HbAlc 10.83+3.07" 5.77+0.48
23 JI 1B (mmol /1) 7.49+3.01° 4.78+0.53
W5 45 H: (mmHeg) 119.68+15.05 117.23+11.31
#F 3k HE (mmHg) 74.39+12.04 70.67£6.25

5 IEH X R4 H g, "P<0.05
%2 TIDM AFEFEXEEA 4 AR
Table 2 Positive rate of four antibodies in the T1DM and

the healthy control groups [n(%)]

ZnTSA 65(46.4) 1(1.0) 0.001
TA2A 50(35.7) 0(0.0) 0.001
GADA 81(57.9) 1(1.0) 0.001
TAA 25(17.9) 0(0.0) 0.001

K3 AMBEEASHGARENARAGHER

Table 3 Combination of different number or type of islet

antibodies
BU M PH 5 i AT 111%%
4 NHUR Y BE P ZnT8+GADA+IAA+IA-2A 3
3 AR R ZnT8+GADA+IA-2A 14
ZnT8+GADA+IAA

GADA+IAA+IA-2A
ZnT8+IAA+IA-2A

2 AR GADA+IA-2A 17
ZnT8+GADA 14
GADA+IAA 8
ZnT8+IA-2A 5
ZnT8+IAA
IAA+TA-2A 0

1 A4 s B ZnT8 22
GADA 17
TA-2A 7
TAA 3

4 FhPUARER AR, S 86.4%(121/140) ;3
APURBES M, UL GADA . ZnT8 TA-2A 414 AT
R, 1K 84.3%(118/140), £ 58 1y 3 D Hi MK (GA-
DA+IAA+IA-2A) BHM: N 70.7%(99/140);2 4Btk
BCA R, LA GADA ZnT8 4H & FHYE R & &, ik

79.3% (111/140),ZnT8 TA-2A 41 4 BH R K 72.1%
(101/140),GADA \TA-2A 414 BHE R 68.5%(96/140);
BAPUARKE I GADA FHM: 85 55 57.9%(81/140), H
A LB B A T ZnT8A MR & T
GADA ,ZnT8A 7¢ H:Ah 3 AP BAME 4 & h A
15.7% 1) BAPE %
2.3 HLA-A 4538 B9R F 547 5 rhdk
105 51 TIDM H & & 102 {9 1F % %F B8 17 HLA-A

FEDA 30 ARG ) HLA-A 25067 52K 10 4>, 45 51 10
4, TIDM 21 A0 A 5w (1 55 o7 R A 2 A*02
(33.33%) . A*11(24.76%) . A*24(22.86%) , AR 1) 25 {if
FNA A*01(0.95%) . A*25(1.90%)  A*26 (1.90% ) .
A*33 (1.90%), IE & %F B 41 v 451 2 558 0 1 J2 A*02
(29.41%) A*11(18.63%) . A*24(15.20%) , %A 1 25 {57
FNA A*25(2.94%) A*26(2.94%) . A*01 (3.92%) .
A*31(3.92%), TIDM 41 Fl1EH %F 1 20 HLA-A 3 [R5
R WA AR F] BAR A A A S AR R, P4 55
V7 [RUA R LU #5¢ . A%24 A€ T1DM 41 %5 1 3 % 18 41 B
i TF 5 (P<0.05,0R=1.654), A*33 5 1E % % B 41 M Lo
% F F#(P<0.05,0R=0.161),

#*4 TIDM BEMEEXEE HLAAS L EE R RILR
Table4 Comparison of HLLA-A alleles frequencies in T1IDM

patients and healthy controls (%)
TIDM 4 IE % X IR4H
HLA-A P OR(95%CI
(1=105)  (n=102) A ©5%CD
A*01 0.95 3.92 >0.05 0.313(0.062~1.567)
A*02 33.33 29.41 >0.05 1.200(0.792~1.819)
A*03 4.76 2.94 >0.05 1.650(0.588~4.626)

A*11 24.76 18.63 >0.05 1.438(0.897~2.304)

A*24 22.86 15.20 <0.05 1.654(1.003~2.726)
A*25 1.90 2.94 >0.05 0.641(0.178~2.305)
A*26 1.90 2.94 >0.05 0.641(0.178~2.305)
A*30 4.76 8.82 >0.05 0.517(0.233~1.148)
A*31 2.86 3.92 >0.05 0.721(0.246~2.114)

(
(
(
(
(
(
(
(
(
A*¥33 1.90 10.80 (

<0.05 0.161(0.054~0.475)

2.4 7ZnT8A #gfatite b A 5 HLA-A SR Fegtais

105 #1117 HLA-ASE A7 38 K 70 #T () TIDM B35
Wi, ZnT8A PHYE 56 1], ZnTSA B 49 ], Wil i —
MEFERILZR 5, PG IRFFIEY) TGt 22 22 5% (P<
0.05), HLA-A*02 7£ ZnT8A PHY:4] B & & T ZnTSA
BTk |, 22 5% A it 2 & X (P<0.05,0R=0.318),{H
M IE R A & AR I BMI 25 ] BE 2 mi (R £ )5, 22 5
TG il2F i S, HAth 55 A7 55 P40 A7 76 P4 R WL ge i
FER(KO6),
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Table 5 Comparison of clinical features in the ZnT8A

positive group and the negative group

4171 ZnT8A Bk 4H ZnT8A Bk
BIE(H 1) 49(21/28) 56(30/26)
IR (2 23.21+9.23 25.47+8.60
BMI(kg/m?) 20.61+3.40 20.04+2.84
I (4F) 3.01£2.03 3.36+2.51
HbA 1c(%) 11.32+2.90 10.37+2.89
23 )i 1A (mmol /L) 7.55+2.88 7.43+3.18
Z5 18 C Ik (pmol/L)  157.73+36.48 169.75+41.79
Wi 46 TE (mmHg) 119.27+15.09 120.14+15.14
& 5K K (mmHg) 73.93£11.57 74.92.6+12.65

£ 6 HLA-A E{ERE ZnTSA A SHMEAN S
Table 6 Distribution of HLA-A alleles in the ZnTS8A

positive group and the negative group (n)

HLA-A ZnT8A M4 ZnT8A [H M4
A*01 1 -

A*02 10 25
A*03 3 2

A*11 15 11

A*24 13 11

A*25 1 1

A*26 1 1

A*30 3 2

A*31 1 2

A*33 1 1

57nT8 BH 4L L4 ,"P<0.005
3 i it

ZnT8 5L T I &% B 4t it Jofé £ 28 43 WA Uk, , 75 i
e FE AR ST TR IR B 4N b X B i e as B T
KA B, S A i 28 75 SRR 1 JE B B 0105 ke 5
Z3 M, RIS ZnT8 JET1DM Y — M vk i Rk T
1B 5 1 B BB 2 A S BRI X TIDM 1)
T K232 Wi A & B AR 4, Wenzlau 55258 &
B ZnT8A 7 =5 Iz AN HEHT & TIDM Hr () B 1 26 5
ik 60%~80%; Kawasaki %5858 & B ZnTSA FH 4
RIEHARNBEF N 28%, W BT REIME AR,
WG ZnT8A FHME RN 46.4% , W& T IEH
X HRZEE ) A T i ONHE A T B AR R
BRI R ) AR TG i 3B b = OCEE ZnT8A BRI
R 24.1% 5 H AR L, {5 B AR 4 S BH
R PR ZnT8A FHM: R 5 HALBT A& —FE A7 75 45 15t 1%

S UMk SR 2 S v T AE AN G AR R I G0 T BT R
DN RE | R A 1 T B 5% T e S5 AH DG IR R vl
RE 2352 FL R

AKX TIDM Ht GADA IA2-A TAA Fll ZnT8A
(A Az I L HEAT 2 BT &2 B, GADA I ZnTSA ¥ BH %
FoE T IA2-A FI TAA W FHME % 3278 ZnT8A J&
TIDM ) —Fp =2 [ Shifk, &Mk a4y 28 LE
B, R ZMAEIEA,ZnT8A .GADA TA-2A 3 Ff
PoiR4L G BHMEZ W, %W ZnT8 5 GAD fil IA-2 5%
{14 928 S g 22 8] ] RE A7 A S A O | H ZnT8A 7
FoAth 3 Ao B P 0 8 3 TP 15.7% 0 BHME
$EIR ZnT8A J& TIDM (1) — ol AH XJ At 37 11 H 2 =4 A
A 81 e Al B IR ENOR LB B AR R =

H 1995 4 Hagopian 55 ™% B & TIDM & #
GADA 5 HLADR3-DQ2 # ¢ i >k ,HLA F&[H 5 Ji
5 A SPURZ AT R T e, 24T
7E HLA-IT 2636 A | HLA-T 2R3 R 4w fis i 1 2641
Z 5 M FEE T 40 0 (CDST) A ¥ BT I 19 41 ), L7
FEXTIE ) B A M e S v A PR AR T, AT
FEXAF HLA-A S5 0 3 5 #E 47 430 07 91 90 20 3 L 5
ZnT8A (KA, & B HLA-A*24 S50 3L R 35 R 7F
T1DM 45 1E # X R4 B . T 5, J& T1DM 1) %) 83k
L5 EAMGE — 8, AR I HLA-A*24 )&
TIDM % A SR MR —PO0E)R 5 N R R
TIDM ks #im H &, 5 TIDM #2558
A M S BERE PR AR ¢ . T1DM 20 HLA-A*33 % iF % %t
FE 2 5 PR A 4 1) il o 4R AT RS 1 R PR s 11
PRIPIE 5 E N T B RE Y HLA-A*33-DR3
F1 HLA-A*33-DR9 4% 2 38 fin v [/ N B T1IDM &
I KU AN — 350, B 58 A BEAR [RD i 45 SR AR — B % 8 S
HLA B& R i 9 A ¢, INAHERR 5 A W5
FEAR BB /AINE K, AWK AR K HLA-A L H 5
ZnT8A By A &, i A B 58 4t i DRB1¥0901 /&
ZnT8 [ 5y RN, H IBE X AR RS g 4l A &
P ) e B N AT g A R PR 4 A Y HILA
TS, 5 HLA SR ES AR FMH L, 55N
B8R FEA 5 1 X HLA LA 8 1117 Sl B A 45 407 5 A s
RATIHT , i — 58 HLA 58 B JPiik A

25 LR 048 ZnT8A 1 N 11 2 Fh T AR I g
P& TIDM Ryi2 W3 F) T8 35 i B2 i R
BIT R R AT B AN I ) i S HE 2% 18 M O R E
(9% 1 . HLA*24 3 TIDM f4 50 B | %F TIDM £
T A AN,
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