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Abstract

Background and purpose: Zinc transporter autoantibody 8 (ZnT8A) was recently identified as
a novel antibody antigen in type 1 diabetes mellitus, and its positivity is associated with early onset of the
disease. So the present study was conducted to determine the prevalence of autoantibodies related to type
1 diabetes mellitus, especially ZnT8A as a newer antibody in children from 1 to 18 years of age referred
to Amirkola Children's Hospital.

Materials and methods: In this descriptive and analytical study, 80 children under 18 years of
age with type 1 diabetes referred to Amirkola Children's Hospital, Babol, Iran during the years 2013 to
2021 were included in the study. Pediatric diabetes was diagnosed based on the criteria of the American
Diabetes Association and with a visit to a pediatric endocrinologist. Antibodies related to type 1 diabetes
including 65 glutamic decarboxylase (anti-GAD), protein tyrosine phosphatase (I1A-2A), anti-islet cell
autoantibodies (ICA), insulin autoantibodies (IAA), and zinc transporter 8 (ZnT8A) was measured from
their blood samples at the time of disease diagnosis by ELISA method. Data were analyzed using t-test,
chi-square, and Fisher's exact test. The significance level in this study was considered as p<0.05.

Results: Samples were 80 children with an average age of 7.9+3.6 years (57% girls and 43%
boys). The level of GADA in the studied samples was 65.2%, IA-2A 58.8%, ZnT8A 56.3%, ICA 47.5%,
and IAA 6.3%.

Conclusion: 93.8% of diabetic patients were autoantibody positive, which shows that by
measuring the level of pancreatic antibodies, type 1 diabetes is confirmed in more than 90% of patients.
Also, by measuring newer antibodies such as ZnT8A, the percentage of idiopathic type 1 diabetes cases
also decreases.

Keywords: Islet cell autoantibodies, type 1 diabetes mellitus, children

J Mazandaran Univ Med Sci 2024; 33 (228): 155-160 (Persian).

Corresponding Author: Morteza Alijanpour - Non-Communicable Pediatric Diseases Research Center, Health Research
Institute, Babol University of Medical Sciences, Babol, Iran. (E-mail: m.alijanpour@yahoo.com)

155


https://jmums.mazums.ac.ir/article-1-20079-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

o3l s (S5 Bhyee—LcolS Bibha L as
(100-1¢2) 11€eP Jlw (53 PPA s)lails  @gu g W 2)9s

ULSag5 ja yulSily lis sl glw 2 slo 5als il gil ilglys
S £gd (52ib cyba a i

'y ool Lo
" 151 S oo pe
T35 39090
"LibL el
? )sslonde o5 p0
238>
& G Cubs ys L (6oL T &S Ol gen Tj?-\ (ZnT8A) A (55, snsdlas) (gob 5T 51 1 Ban 9 ol
S3p o Coa bl ol W Ll Lad e (oo ol 355 i b OT D3 Ste 5 Ad plelis o
WE YO58 55 s (63b 5T &K Olgie 4 ZNTBA Lo yuast S 55 (8 ks 4 by o slagesl 5T 51
W25 5 plonil IS al O3 58 Ol sl 44 08 4] o JL
S0 5 B ol M Sl WA o5 S5 A (Mo i Shas i ol 53 il be) 9 019
O 558 Cobis . bkd asdllas 515 VFre BAFAY ladle b 53 O ul ¢ b Ol 1875 587 Oliw jlay 4y oS an 1
4 by Slasab BT 03ls adts 05 S sk jaaads B ujis b s S AT ol el glaslas el
63U ST 551 A2A) 56liud 55,5 s (ANL-GAD) 33uS 5 875 ¢Sl 58 90 ol o 5 B ol
3 esoban adeis Ol 53 (ZNTBA) A (g5, eiasdlas! 5 UAA) - suil (3L 5T 51 (ICA) o 5 > slad s L5
SAUT i 585 S 5 5Kl G5 5 Cad 5 s gaT 5l enlizal b aesls s ot 15N1 2oy 4 5 O 55 4 gal
Ao 4:3}?}&4‘).5 P<'/'b ‘UJUG.A QJ'.'.‘J" LSJHJM&M-L’M
I3 o 3590 G Aoy 3 FY 5 505 do 3 OV) JL VAARYTS o :S5Le b <S558 Ar aalllas ol )3 lanadly
FV/0 ICA 5 des ;3 OF/Y ZNTBA ciwo ;3 ONA TA2A (i ;3 #0/Y asdllae 5 30 (o 3o 53 GADA pelans s S
.JﬁM)b?/VlAA)M))
o S oA dns o 0L o8 L g5 Lo (9L (5T 551 ¢ b3 O lesy o 33 AV/A (bl anlllan 5 szbiicionl
ZNTBA (5 -8 a3101 L pomen 1355 oo b Obless o y3 A0 1 i 53 &K 5 abs ¢ UL (slagssl 5T
b o T 55 L bl 6 g Cabs )l se Ao

0558 g g gide Calis wo s Slad gl s Glaeal 5T 51 153408 (sl 25y

E-mil: m.alijanpour@yan00.com sl suians 3y 015 8,815 18 slacsslons Sliimd 5 ¢ bl (S5 psle o&ils ik — pguilmale (185 r0 1 gianne ilge
Ol e ol bl (K p sl ol (Bl 0dStin g3 (O™ 557 818 sla (S lony i S pm e6 ki W15

Ol e bl e bl (S p oo osits (Dl 0aSCin 53 0755 815 18 sl (6l Dliiond S e Slsll Y

Ol e bl el (S p sl olSKls S ol OI873 587 Ol Loy Il Dl dnn 5 doml g 6 5y ol yIS7F

Ot el o bl (S5 ke oKt S el 87,87 Ol sl lly St dmn 5 ol 5 1055515 ol bl ol )57 F

Ol el ebl (o p e o5 el outSia g5y O™ 8 158 sl (6ol Sl S0 Ll D

VEYN /A gt el VYV L el S gl b VEYVNY Dl sl

11€oP (53 « PPA a)laild (@ g (10 5)9s ohsjls ¢Sy eolc oGSl alas 10¢


mailto:m.alijanpour@yahoo.com
https://jmums.mazums.ac.ir/article-1-20079-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul)lSasb g aig pebliy L

L Lo s p ki ¢ gl @i 2 5 925 Godig
D5 oYU 5 93 7 55 Iols (LOsls 5 5) Subs
GLasbrs bl 1 655 655 @B Cobs Jasels
3Ab paats G Caps b s O T Subs e
Ao B cadllas 5550 OLS 5 58 55 b 03l OIS S
S o310 Lagssl T 51 ebas cadsl jasass 5 dn
dA2A GADA Lasl 5T o sl s
o s 45303 31 sn o ) O s IAA CA ZNTBA
oS Sleslinul U g ad 4 5 asdllae 340 0S5 S
o (OLT 488" L) Medizym a8zl T
Lol =T g1 b o s () 2 1Y )
23 ot Jlaj gy Ol s olwl 5 S5 6 5 Sl
Y ol o) ks 4 5 5 3 ab g e claS

b o3l 5T 51 oy Ol e 1) o3led Jsur

b Oljn b ST51 6
(Negative <5, Positive >=5) U/ml GADAG5
(Negative <8 ,Borderline 8-10 , Positive >10) IU/ml I1A2A
(Positive>=1.05 ,Borderline 0.95-1.05 , Negative <0.95) Index ICA
(Negative <15, Positive >=15) U/ml ZnT8A
( Positive>=10 , Negative <10) U/ml IAA

i o Jold SIS pas DS i o

5 (550l 5 UL O seal 51 Saisoloy 3575
3L BT GalaiT L eSS (g)lay s )
Sl C S L Y gy an 00 TTG-IgA
i b Oblaws s Ao (oLedT (Euroimmun)
e S (RUMI S <) e TTGAIgA (5L 5T
gl SIS s G oS 4 oSy 5 sl T
5 TSH b ot L 5 5 sacbla Soddy 15 L
Cola iy oS 5 1Y A& lsT 2y, L T4
5258 5,5 5T Jlay o s plail 01 ) 55287
S1UIMI O« 51 5.8 ANti-TPO slaws dU/MI 0-1
58 L s IUMIVO L s Il 5035k oe
RS 3500 L0/ TSH Jle j s .55 oo
Gl TA s 5 esgidoms 5 A 4 8 L5 55 1) o

3 A s e S5 WAL OO Jlut s BY o

do i

3557 o3 WP XN Jlys Sbs Sl pad
Cobs o M LadT 5l a3 V0 B Ve 4 sl 0
g5 ) 33 el Sde (Dinn G 55 (03
el S 5 sl sk O gl 51 35 0l
M3,15 bl 55 9 OS5 58 |, ST R"F,

AL 2l gl lad s uS slaisal ST 51
S P Azd G 5 Cabd (658 oS o
(GADA) #8 S 5 '3 dl Sl )€ Juls
slaesl 3T 451 (ICA) o o o Jsbw 5L ST 5
3L ST 551 5 (1A2A) 56laud 55,5 (IAA) - gl
2 03 O)uil o (ZNTBA) A (g9, slasJLal
S ol ! alanly O3 b lad sl oy S 350
Cobs 53 Ao (ol (ST e Ol o 1,51 Z0T8
ot L OT 035 e 5 b plalid o 5 B
L b 5T oml s s ol Lo o (olew w555
33 Laeal 5T 451 Sl MAil s ol o s g8
S Wl ols il F Soslize JSle o Sl
3550 53 Lo gt O 1l 53 4l plowil sLa a5y
ax g Losdea .l 550w ZNT8 (oL 2T 5!
Olaw 51 gz ys 53 Lagsly T cb» O35 A
o Ll ST 51 Glsl 3 el Oa b 5l aslllase
35 mbs 3 ZNT8 (oL T 551 plulis o o
OLS 358 Ol jlay 40 S a0 D75 557 53 &5

235 il VF e B AYAY (ladle 55 SISl

59, 9 slge
L 0L 8 (o (o5 ) 50 4y anlllae
Ot yloy 38 ole )5 4 oS arl o ol Lol
s Ll ATV P (ladle b S el 0> 5
3555 ke & 5 b 5 Solad e Sy ot (6,8 4 gl
SILIAGY o e b OS558 Jals 35,5 5bme 5
oSS e Jols 25 5 e 5 65§ 5 Sabs 4 Sl

10V 110D (55 ¢ PPA a)ladh «@qw g ¢, 3)93

ohdjle (Al eokc oGSl dlas


https://jmums.mazums.ac.ir/article-1-20079-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

b3 ) eshIG sla Tdokw 35 sl 3L (BT Ilghd

M}b*b QL\:».]&‘ e:j-bub.&‘}‘jfb Y D;L&:J Jju\’

(Oluabl dools) 2o ;s sl sk STsle s
(ov-vo) £ oY GADA
(FV-54) BA/A FV 1A-2A
(FF-2V) 08/¥ A ZnT8A
(Y9-0A) FV/0 YA ICA
[ NEZ0d o 1AA

©hls a5 aslas 55 50 (slads go5 3l dsys #/Y
S8 ESSL LB oy, 8 s din gy e (53b 5T
OS5 53 el ST 51 Gl 3 b i 8
IA-2A (s )3 0) GADA s 5 as aalllos 3,5
(Ao > FV/O) ICA (Ao 5 OF/¥) ZNT8 (Ao )3 OAA)
S (Lo #/Y) 1AA

1813 o e O LS 5 Basu aslllas >
()3 55 (des 33 VAX) GADA (s5b 5T 51 4 by e
jj_éOLA)'MUu);.:}_f\:_u\)HLAMLhaQS
5 4 GADA sl 5 0l Kes ssavola 5 ol )Kas
LaOT adlas 53 0P 0 o y3 Y 5 oy OF/Y
baesab ST 51 Obe 53 1 1512 o 5t GADAL 2
P [ P N J g S N PICINT
FIVIAA s asdlls 53 65L 3T 51 Jlsl JJ;{';
Ol (Y0¥ ) 0L, 5 Basu andllas 3 .55 (Ao s
33 O 5 30k andlas y5 5 (1) ys #¥ TAA
63 ST st Sl 3 O (L g doy3 ¥ 55
adllas 53 e (3L (5T &S5 Ol 04, ZNT8
s Petruzelkova asflas 55 Ll Cowl Lo y5 OAA 51
Ol,LSas 9 Basu aalles 55 g Ao 5 VYOI, LS
liwly 534S (YAl 0340 o j3 Yo (Yo Y0)
Iy Caltee Slallas 53 Lglis ol o3 g5 ol asllas
5 Cadeinn LSl GbLis 55 58S 4 Ol s
13 e 313 S5 el e

ez )3 VAN (o 53 AYIA i s oS als Ol =k
SLadas sas 3l Ao 3 Y79 5 o 5 YV/B do 45 YV/D
= ol s WS Bl (slyls caslllas
O Ses 5 Petruzelkova aalles 53 . k55 (g3 5T

WL3 55 63 ST aw 51yl O ylaws Lz ys Y

> p S 3 Se WEFY Jl Ve (VU e ol
V)3 55 o a § L5 53 2

)5 é‘f 5 ) esla wl L | aosls

s 4o 5 SPSS(Version 22.0), Chicago, IL, USA
55 Ol 3 oS slresls fulow (gl i s
Lol sasT 51 28" slaesls Jdos sl s s ANOVA
e L eslial 85 355 Sy Sl LS

i Sk 3 P< /o0 andlas ol 53 (5405 gme

s 9 lnidly
VALY i 5 Kla b ST S A canllan ol s
0 358 (g Ao )3 FY 9 255 s 55 OV) JL
azals Olejen (6len (Ao y3 VW) 54 L S 415
5 G V) Ao )3 AV 5 gails Colss 5 Juli oS

25 (GEY) Loy Y0 eSUL
Shols (U5 #0) ¢S5 8 BY &S 515 HLis anlllas
(s ;3 ON/A) ¢S54 S FV (o2 GADA o
(e ZNT8 (s 5 OF/Y) S5 S FO (i IA-2A
FIY) &S558 0 5 e ICA (Lo FV/O) &S5 S YA
(Y oyled Sl ped) A sls e IAA 55 (s
Lige s Sida i 53 Lol ST51 Gl e
ol e LLS (ol a5 0L 5o oy
AF/A) a5 VO 4S sls olis Laasl (P>+/+0)slb
OV (e Lg.sl_:u_:JT ¢§_1 Jél.p- shils (o ys
VP caw (Ao s FV/0) L& YA g3 Jolu (Ao ys VI/Y)
g e, YI9) Y 5 e (Ao 3 WVID) s
il e
70%—65%
60 %
50 %
40 %
30 %
20 %

10 %]
0%

58.80% 56.30%
47.50%

T 1 1 T 1
GADA 1A-2A InTBA ICA 1AA

or gk Sobs b L e slaceal ST 51 Il 1) osleds Sfoges

ol i3 Ol 5o ) ¢ 5

110 (53 « PPA o)lasd «oow g (10 3)9s

ohdjle (i) eolc sEibil dlas 10A


https://jmums.mazums.ac.ir/article-1-20079-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul)lSasb g aig pebliy L

Ce Jlazl il YL Cabs @ dne Ol (S
ol 5 i Ol 53 (3L BT & filis O
Olylaw w3 A¥/A 45 5,5 Ol ol anllls
L doas e OLES 48T s g e b ST 51 (b
sl sladshn s slagssl ST b (6,5 o310
Olslas Aoy 8 Sl i 53 &K £ 5 Sabs ol SO
lagab 5T oSl b o 58 0 b
g mbd )l e oy ZNTEA ades- I 5 by

b o A 5 STl S

S e o ils G axaS 5 2 b ol

4t IRR.MUBABOL.REC.1401.051 45" L, |-
5 Olidos Coiglae l dhan g o by OB A 5 ol 0
A g5 "\—""ﬁ}J—'ngL‘:’ji rj_ls« ali_.f;}‘: 6)51_'.:9
NS el 031 s OLS 3587 bt oy Il it

References
1. Cai X, Li J, Cai W, Chen C, Ma J, Xie Z, et

al. Meta-analysis of type 1 diabetes mellitus
and risk of cardiovascular disease. J Diabetes
Complications 2021; 35(4): 107833.

2. Katsarou A, Gudbjornsdottir S, Rawshani A,
Dabelea D, Bonifacio E, Anderson BJ, et al.
Type 1 diabetes mellitus. Nat Rev Dis Primers
2017; 3(1): 17016.

3. So M, Speake C, Steck AK, Lundgren M,
Colman PG, Palmer JP, et al. Advances in
Type 1 Diabetes Prediction using Islet
Autoantibodies: Beyond a Simple Count.
Endocr Rev 2021; 42(5): 584-604.

4. llonen J, Knip M, Vaarala O. Heterogeneity
in diabetes-associated autoantibodies and
susceptibility to Type 1 diabetes: lessons for

disease prevention. Expert Rev Endocrinol

e OS5 68 51 deo s # Ly 5 sl aslllas s

Ol e 5351 (e 2Ly ST 551 55 § 55 ubs &
WSS 5 ol 4 Ve TS s giie (3L ST 51
aalllae 53 (VF) o ys YA O 5 Savola asflas s
5 50l andllas 43 5 (1o s V/Y Ol es 5 Basu
Sldllas dwlie 5300l 03 5 Lo s Yo 0, Kes
35l3n Ao y3 Olej S8 I8 L oS 558 o pabeia (5
L eSSl bl 65 £ 5 ol () e 3L 5T )
3l glelis OT Cde 485,57 Iy 2alS B 5
ZnT8 (3L =T Lo sasas 3L T 51 5| (g
Slalllas 53 Ol ol Hs Sl Jii’ A § )3 Ll
£5 obs g% 0l o Vol &7 Sl ol s
Lol ST 51 Ol 53 S8 36 Jole 087587 53 5
VLo o oS0k anllas 01875 587 L anlllan 5 .ol
5 BasU andles OS5 55 53 i ke cizdls JLu
5 50l andlas 55 5 (V1) Jle VF/AD £ Y7440, Ken

s 4 & ol s (sl 035 Sl B O Sen

Metab 2015; 10(1): 25-34.

5. Melmed S, Polonsky KS, Larsen PR, Kronenberg
HM: Williams textbook of endocrinology E-
Book. Amsterdam: Elsevier Health Sciences;
2015.

6. Kliegman R, Geme J St. Nelson Textbook of
Pediatrics. 21% ed: Elsevier Health Sciences;
2019.

7. Rochmah N, Faizi M, Windarti SW. Zinc
transporter 8 autoantibody in the diagnosis of
type 1 diabetes in children. Clin Exp Pediatr
2020; 63(10):402-405.

8. Petruzelkova L, Ananieva- Jordanova R,
Vcelakova J, Vesely Z, Stechova K, Lebl J,
Dusatkova P, Sumnik Z, Coles R, Powell M.
The dynamic changes of zinc transporter 8

autoantibodies in Czech children from the

109 11SeP (55 « PPA s)lah «@qw § ¢, 3)93

ohdjle (Al eokc oGSl dlas


https://jmums.mazums.ac.ir/article-1-20079-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

b3 ) eshIG sla Tdokw 35 sl 3L (BT Ilghd

10.

11.

onset of Type 1 diabetes mellitus. Diabet
Med 2014; 31(2): 165-171.

. Jacobsen LM, Bocchino L, Evans-Molina C,

DiMeglio L, Goland R, Wilson DM, et al.
The risk of progression to type 1 diabetes
is highly variable in individuals with
multiple autoantibodies following screening.
Diabetologia 2020; 63(3): 588-596.

Rostom A, Dubé C, Cranney A, Saloojee N,
Sy R, Garritty C, et al. The diagnostic
accuracy of serologic tests for celiac disease:
a systematic review. Gastroenterology 2005;
128(4): S38-S46.

Alijanpour Aghamaleki M, Esmaeili Dooki
MR, Moslemi L, Rezapour M, Chypaz R,
Aghajanpour F. Autoimmune thyroid disease
in northern Iranian children with type 1

diabetes mellitus in Amirkola Endocrine Clinic.

12.

13.

14.

Caspian Journal of Pediatrics 2017; 3(1):
205-208.

Basu M, Pandit K, Banerjee M, Mondal SA,
Mukhopadhyay P, Ghosh S. Profile of auto-
antibodies (Disease related and other) in
children with type 1 diabetes. Indian J
Endocrinol Metab 2020; 24(3): 256-259.
Zamanfar D, Aarabi M, Amini M, Monajati
M. Prevalence of autoantibodies in type 1
diabetes mellitus pediatrics in Mazandaran,
North of Iran. J Pediatr Endocrinol Metab
2020; 33(10): 1299-1305.

Savola K, Sabbah E, Kulmala P, V&hé&salo P,
llonen J, Knip M. Autoantibodies associated
with Type | diabetes mellitus persist after
diagnosis in children. Diabetologia 1998;
41(11): 1293-1297.

1160 (53 « PPA o)lasd «oow g (10 3)9s

ohsijle Ak} eolc sEibily dlas \9o


https://jmums.mazums.ac.ir/article-1-20079-en.html
http://www.tcpdf.org

