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Abstract

cidence. AITD can cause hyperthyroidism or hypothyroidism, which can have irreversible long-term effects on the

The AITD (autoimmune thyroid disease) is the common thyroid disease, with an increasing in-

patient’s life. AITD includes HT (Hashimoto’s thyroiditis) and GD (Graves’ disease). Thyroid autoantibodies are
the differential diagnostic index of AITD and non-AITD, and can improve the diagnostic efficiency of the disease.
In this paper, AITD, thyroid autoantibodies, and the relationship between thyroid autoantibodies and AITD were re-
viewed, which provided new ideas for the diagnosis of AITD.

Keywords disease diagnosis; thyroid autoantibodies; thyroid autoantibody subtype; autoimmune thyroid

disease
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(thyroglobulin antibody, TgAb)FI{E IR IR 2
SARPUAARFE [F (thyroid stimulating hormone receptor
antibody, TRAb))5EY . MEER = AHEEGL. R
R R MEEYREET BRI U, AITDA Y
Wi ORI A B, i Hoox R R A Z R4, 7 24
HHEIRTT T %
1.1 8E KR

GDJZ& — i AITD, 32 ZRFAE A IR B 70
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SN b QURARES N SN RN 3 E N R (I 5
SR TR R AT 2 0 FROIR AR OR R R R R
iR, S ECFARBRIRETCHEN . GDAE LA (R
HYL T B, XA R RO MR OK T 32
FRHIEC . RS R ™. AT, ¥ T GD
(77 3% 3 EAEE P FURDRIR SR TR 4R
RS (PP i BUR T 7 NGER /N TR AN P IR TN
HRBCR ™ 2E . TR AR 250 (K36 77 E 2E L
i) FFODR BRSO & A 9D FRIR st 3R T DA B 52
i G BE R 19 A ST R TR IR SR KT 5 2
WL N . T ARG 78 D) Bk FOIR R > IR
MRBCER GRS . BRKYE, GDIYT I 1%
L 2 42 ] R B R A o 88 7 A AN sl PR O
1.2 HARBRBRK

HT/2 —Fii WK AITD, X ARk 40t
MRS, HT R — A HURIRIIREMGE . HUIR R
KA TPOAbI P A ALK U7 HT B 22 1 R A
BRI RE I 2 HUIR B Zh BE TCHE (F 70 B Ja R ek
DR R D RE R (FFR0), 2 DR R AR (452 £ A0 AR
HRWUAE A 0 2R RE, R — AT IR . P,
XFHTHFR BRI T BRIt e Bk E 2,
FECDR i T e IR 21 R AR AR D RE T ik 7 21 FROAR AR D g
PRI IR AR AR T 7 5 BV BRI G AR 1k, [
A . HT B E FFOR R BE 1 31— R AT AR,
TG HIZ, R el FURAR DI RE . HTiksKT. T
HTEHAE T ORI AR, — AT EZ L5677,
JURE RE SIS R R Eh BE AT HLAA KT, CRE IR B
S B HT AT LG E . JR E IRBT R IR 259 -
HT #8381 B0 10 32 25R 77 77 208 HOR IR IR 24K
T, IR MAERR 25 1) TAREKT, B0 FH ik
E;Ui[m]o

2 BURBRE Sk
LR e 1 B 0 A A — Bl FE IR e 2 53

R ERE E P, BT SRz EELm A . el
2 R g B B 5 BRI 2 AR 1
FES PR, EoxF FCIR i 2 A 2 i f o AA At
X IR R 20 i N P BiAd, B TRABAI TgAb, H
PR A ALY PUAK (thyroid peroxidase antibody,
TPOAb), H sz FUR BRI & A, 25
FORBETHEE Y . S R NSRS, 2 AITDIZW)

HEREY.
2.1 RFRRBREEZ AR

TRAbZ — B0 FFUR IR 0R 52 44 (thyroid
stimulating hormone receptor, TSHR)I1J H & 44 2,
5 GDRY I # VIAH S M, 1 72 TSHRAAM X 8]
AR, 12 GDIEZR R ). TRAbAI LAy
NI BT (thyrotropin receptor stimulating anti-
body, TSAb). |14 H114 (thyroid stimulating hor-
mone receptor blocking antibody, TBAb) 1 A4 $
P =FpE ALY FEARBRARAS R, M (42 FROIR
P (thyroid stimulating hormone, TSH)-5 H iR i
JEIE b R A AR T Y TSHRES &, BT8O R 2= (B
1), H R B A-AE I, TSAb#E2: A1 TSHR
ghbr, IR ICHE 2 1 ORI 2 S B0 7o) R A4 (B
1); TBAbM TSHRZ: &, #l] HFUR IR R 0 70, 330
FHORG IR A A2 BT TRADXS - HUIR B2 55 1112 W A
JP R EESEME . B, TRAbA] DIER
GD R 1) — 2 i £ 7772 28, 5 J6 B 2 AR IR ik K1)
A2 Al R ORI At JER AT 51 2 P PR T B 6 ) B i PR 4
SE P (HR, ILLEX TSALFI TBA IR 7772
1545 R R LA &2 TSABAI TBADIH AW S REA AT VER
(IR, BAE R 75 R 2 X TRAD R o ALk
TRAb7K-AE 4k, 3= B8 FH T GDIiZ Wy 1FA BT
ROR, HTRAbAZ HUIR BRI RE R AEhR E)
2.2 HREREKERIE

TgAbjg AITD— A EEAMFEbR, TgAbIIAF
TEIB R o R GRS T R, ST
RIRThRE 240 . IR O FUR R ER 2 B (thyro-
globulin, Tg)fifi f7 T FURBRIELIE | (H 2 EH HR
AT, BRI USRI 5 i Te 73 Wb Bl I 2 I o,
PR TgAB™ . TgAbY Tgdi & a, i s A
IR I3 4 M o B 20 i S SRR AK Tg /K, 5 BRI
YHMIBEIR , BRI G H W T AITDH B, 5] A A<
IR (HT). TgAbRIWR BBy , ik L AR M P I
FREEROR, FOIR I U8 v IR A DR A B P B B30 T
FEI) TgAbS Te4hi &, ok B AR A4, SR HAR
JERAH BAR IR | o HOPR R Tl R el i e G PR 2 B, st
Z., TgAbfE AITDHZIWT. 1657 FlHE I R4y j 35 =
L.
2.3 BURERE SCIESILIA(TPOAD)

TPOAbJZE —Fiit X B & ey i bufd, /25 x
FUIR B S AL W B8 (thyroid peroxidase, TPO)/ 4=
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In Fig.1, TRH (thyrotropin-releasing hormone) secreted by the hypothalamus stimulates the pituitary gland to secrete TSH, which acts on the TSHR on

the thyroid cells to release thyroid hormone. However, when disease occurs, the alpha subunit on TSHR separates from the beta subunit to become an

antigen, which is recognized by the immune system and produces the TRAb autoantibody, which acts on TSHR and stimulates the production of thyroid

hormone.

Ell TRAbHYHE B IE(RIESE TH25112250)
Fig.1 TRAD generation process (modified according to reference [25])

). TPOAbM = A8 i & tH T R A A iR HLR
A TPOASNKRYIIL, WoEAME R G, FECH AR R IE
W R AR AIR , AN P2 AR L TPORY B & fu i
SBT3 B g e B RT RE 51k DR R E
SRR AR IR, 48T 52 e DR BB R 1 A 230, A
M3l AITD. fE G RECF A HT & F1, TPOAD
(R AEAE AT RE TR & A SR R FE D9l PR HR 93 PR RIS, T
TPOAb 3 A8 Ak v] DLAE 95 055 1% 20 1 1R 48 b o
TPOAbIK V-1 T 1] e R AT AR RI4F, P4k
F 51 [ TPO ALK U 1] B $& 7 5 0 5 Bl R 42
B8, A, TPOALA BT 5 & BLAZ I HT, LA
Stk — LI AR

3 HRBRESmAENBE SRR R
EiRIZETR Rt R

I AR e 3k FEOBR IR T BRI K . IR IR B ik
(TRAb. TgAb. TPOAb)KLM . FFAR i /5 6 A ok
ZWAITD. X T GDKiji, BE AN 4K TRAbS
I35 A TSH 3 4+ 5 TSHR W 45 &, ik ORI 2119

oy, SR FIRARIhAE TCEE . Uk, TRABBHPEZGD
R S T 1 =R e RN 377 & ) N (1S
25 IR BRI ER B HOIR BRI R /K SF 39 In t 2 GD I
BLRDREAR P58 1S W GD R BELEA IR HUR
JR BT A IR R R 5 A5 45 R . bAh, TRADAE
N GDRIHRs R E TR bR, GD B B H RO =P
TRADb, TRAb/K- VB 1677 T 2 B E B, 148
B B2 A TT LA Bl I PR Pk 96 977 200 SR A 073 2% il
0L = K TRABEL TRAb/KFRE ST mdem
PR A AR BIOR R W, Tin THTRG, BE A
P AR BT FR IR K B S 54k, 4% TPOAbBA
TgAb. TPOAb. TgAbX o HARMRAI L, 5]k H R
AR AR . IR A B IR AR A . R R IR
IRER, FECF R 7D, 2R BN IR
BRINBEIRAE U0, X T HT 2 W ) 75 B 48 4 2% RE 0
S SEIR EAT AR RAAR A A A R, i A il
PRAEIR [FR R IR O L BRSESRE PR AN FR kA DS REAR (=
1~ FRFESE) DL A HOR BRI REMR . FOIR AR A
TR FFOIR fi b 7 A 1 9055 . FoH TgAb AT TPOADBFH
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PENHT HUAYRAE 2 — U734, TPOAbAI TgAbYEHT
AR K B3 = TR B, DL AR S HT
K2 W 268, H TPOAb. TgAbsKF-{E HTHI A [F [
B AR ZE R U, KEM TR, TRAb. TgAb.
TPOAbYE GD. HT & H (17K i 35 v T Fext
. Hr TgAb. TPOAbTEHT () fH P K H T
90%*7#¥1, TRAbFE GDH (1) FH 4 28 Il /&35 95%,
UG FOIR IR B S P mT B T B 5 S v BRI
(2 I BOCHUR BR AR5 ATTD R A % FE ML B 7T
R WA D).

VAR SRR T 2 W], GDAIHT . 8] 7] B 17 1 i 4
PR B, HT B H AR = A BL, WA FARARTh
REIEHS, A IR Dy HE T, R SRS Sy F sk . 7E— T3
SFPHTE R FO R, RIA E5) 8 7 b U7 A
JER T GDPY, X e f S5 FEHTHAB], ~FH TSH/K P44
B, B FARIR R IBIT . MR GDJA,
T A Y I A FROIR BRI . i 2 DU T R OR i SR
AR TR =PRI FFOIR i I8 2= BHL
PR RAE T RES . X—IREN, RE
GDFH HTIE 5 H LA PR AN B B0 , (e AT 2 ]
A BEAFAE— E PELEE , S EEA FE GDFIHTHIFY
B

AR E R, GDEAE AR TSAbM
TBAb, IX P FhPi g nr L4y 5 80 JOR1 F sk, 1
TSAbFI TBAbAT A7 T & MG+, FHTENLA A AT
BAERAL, FURBRDIRRIRES B RSB Pk voe, Btk
HUAA 2 H TUIE A2 F R AR A b p e B Ak, 36
AREFRI, 7£ HT B A7 TSAbFI TBAb, {H
R — 2 AR IR RGBSR, 7T 6EA2 1T TSAb
fVE AR 7 TBAIAEFH B9, 72 [ 2 1) 53 — T
Fir, 70044 HT 235 35 S WOR IR AR, I BB 7N
AE B R A R SR 2] TSAD, 1H2 66.7%1) 4
HR I HR IR REIRGR , X 7T BE 2 5 T4 i/ 3
(20 B 5 1 51 2 2 RE BT ST

M2, GDRMHT/EHL ¥ LR EHEZER, #
S HURARAE R . 36 AR M ey S R L 173158
% TAEE NG G E KT RS R
e LA P AR 0 (1) 3 4 g AT 2 W B3, T /E GDATHT
B P fE4E TRAb. TgAb. TPOADBP”, i id %}
X = APUAR R I , AHJC T A A S P A .
4bGD. HTIFHIN G, 380 7 1E# 12 W Fhoge
JRIHMESE . SR AITDTEVRYT PR E 22 5%, kA

Xt AITD R 5 75 I S A2 Wieoxsk FE0 5078 FFD 2
R R INEP IS/ EP S -

4 BERBESHAFETRESEES K ME
WKBREERIZ B

AR IR B S Puik g T %% 5k H (immuno-
globulin, 1gG), Z 5FMABUE RS . PrasHOH 14
20 A 5 1) 41 g 75 P (antibody-dependent cell-
mediated cytotoxicity, ADCC). A4 i 4 41 g
- F 1 FFWEAE H (antibody-dependent cell-mediated
phagocytosis, ADCP)%& 1, AR iz 5 5 25 74 [X 1] 43N
PUANTEAY (1gG1. 1gG2. 1gG3. IgG4), FFAN IR A
BV FRAEA ], 515 T A EA R 59 ) i
ARRIRE T A AR MG, 1gGl. 1gG3
A5 ADCCHIRMA A 5t ) 41 P B4/ F (complement-
dependent cytotoxicity, CDC)JRE /15, £ % hE IS A2
EEENER; 1gG2. 1gG4NF ADCCIIRE J155, TIAE
G2 AR A2 AR €. AT, GDEE A
IS 4E4E TgAb. TPOADBPY, TgAbAI TPOAbTE X P it
P L B (W AN ], 3 L 43 A 5 s T IX
TR T (1% 2t 480 A1 A7 76 A [ (10 5 1 1930, mT DL it A 7
FFODR R 1B 0440 110 0 20 52 3 T ATTD P e AR 52 U
(FUR AR B S PR Lt B L& 1). AITDH
G A 3 3 F e B B 1 BRI
PR 13 JEAN R . FOROUHIZE SY8F 58 & B, AITD
BHEH TgADHI WA EE N 1gGl. 1gG4. #E—5
WF 50 R B TgAb IgG3 WAL fE HT i 3 A (I BHPE R i
15 70%, 35X A T HTAE — M RGE N, 1gG341 7
ADCCHI CDC [ fig /778 167, 75 JE 1ok F% Hh ke 32 22
PEFH, 145 HUR IR AH BB Al IR, B OR & HUR IR B
&, N 2O, N TeAb 1gG3 AU AHT & K 3=
BV RIBIR] DU R R A HT I RS 7« 5 AN [ R 2,
1gG2. IgG4MEL %% e J1 B AR5 , (HAEJ/D 20
N AT R B — 2 BIE o AHORHIE 9T R B TgAb 1gG2
EHTH 5 E S [F I LIZETY R B TgAb 1gG2
TH s FOR IR DI BE VR - 4R 1T CATURECLIZE %)
KINTgAb 1gG4s& GDH I E LAY, YUANTE S5
tH TgAb IgG2. IgG4W R TPOAD IgG2ilV AU /K T 7
PR KA GDI RS B . X ] AE A BT 1gGRil i i
TEAMA RS S 5 JORERVR R ARTE BRI N, SRYERF f
PRGN, AR ZE R BRPRIRES A T
BOLAE AR R IERIE AR,
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x1 BRBRESMARETR
Table 1 Thyroid autoantibodies and their subtypes

EAREN WHFC kR 275k
Antibodies Research progress References
Thyroid autoantibody
TRAb TRAD is a diagnostic index of GD, and the positive rate of GD is as high as 95%. Both [49]
TSAb and TBAD exist in GD patients, which can be potentially transformed in the body,
and the thyroid function status is determined by the dominant antibody
TgAb TgAb is a diagnostic index of HT, and the positive rate in HT is as high as 90% [47-48]
TPOAb TPOADb is a diagnostic indicator of HT, and the positive rate in HT is as high as 90% [47-48]
Thyroid autoantibody subtype
1gG1 IgGl1 has a strong ability to mediate ADCC and CDC, and plays a major role in the inflam-  [67]
matory process
TgAb IgG1 is the main subtype in AITD [64]
After ' treatment, the content of TgAb IgG1 in GD increases [73]
1gG2 1gG2 has a weak ability to mediate ADCC, but plays a role in immune regulation and [67]
tolerance
Positive TPOAD IgG2 indicates the risk of hypothyroidism in hepatitis C patients [75]
High TPOAD IgG2 levels suggest a higher risk of hypothyroidism [70,74]
TgAb IgG2 and TPOADb IgG2 indicate high risk of GD occurrence [65]
TgAb IgG2 is dominant in HT [68]
1gG3 IgG3 has a strong ability to mediate ADCC and CDC, and plays a major role in the inflam-  [67]
matory process
The TgAb IgG3 subtype indicates a high risk of HT [34]
After ' treatment, the content of TgAb IgG3 in GD increases [73]
1gG4 1gG4 has a weak ability to mediate ADCC, but plays a role in immune regulation and [67]

tolerance

Positive IgG4 in HT patients suggests a higher risk of developing papillary thyroid cancer [76

]
TgAb IgG4 is the main subtype in AITD [64]
TgAb IgG4 is the main subtype of GD, suggesting a high risk of GD occurrence [65]
TRAD is a diagnostic index of GD, and the positive rate of GD is as high as 95%. Both [74]

TSAb and TBAD exist in patient with GD, which can be potentially transformed in the

body, and the thyroid function status is determined by the dominant antibody

AN, AN N TgGIE 7Y 7K T Bl 3 95 9% 1
PR M IgG3. 1gGl. 1gG2. IgG4HK ki #1721,
LATROFA S P58 KB, &34 P'TE)T )5, GDH
TgAb IgGl. 1gG3 & & BFb, AIRERIG N 1 4
ERGE, IR T RIE R SER . HTEE S
TUHRI TG PR F 980 -F 21 FR Y, S R 2 ARk
1E 40 XTE S VE R FLA [F] R IR Dh Be RS I HT i
175 H TPOAD 1gGMVZE 1) 43 A i & B, HT H ek 4
AbFHT R ERIA I, 1 HT H 98 3 i G2,
IgG4M PR TE R i T HT R, Bk, Ml 142
TPOADb 1gG2. IgG4/K Vw7~ HTHIIH B # KRN
HTHR RS = 7Y, a2, T GD. HTE# [Hf
{71E TgAbFI TPOAD, JCiZsd ik ix i Ft R IR ] S bt

PRIX 73 PR ATTD, {EX PRl FURAR B S TR AL &
AR PRl ATTD A [ 22 57 7T RE N e PR 46 31 2 W A A
T PIFP AITD ST 7] o

5 RESERE

GDFIHT A2 B A& UL AITD, e AT 176 5 A 2
o WRRIFNETT EAAERZE R IR RIXH
Pl 2 A1 G 4 DU SOREIR R LG, 45X W Al
R IE W AR TR T AR e . B R, £FXFIX T
Tt 9 AT 1% A6 5w 12 W s e B AR bR A, IR |
X T IX PR R0 B2 I, B 22 1) R S R e 0 R
RIRThAE . BURMRPUAR . ARG | st
R, LRAFREHFNIRIKERIKFIZ. £ T
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FORIL, AITDH 5§k AAE AITDH L 2 1 2E )
AR AN, 1gG 1 TgG3 78 B I 9 RE s B A i
SHAER, X 5EP M SPEIAME G, ilgG2. 1gG41E
G P2 VR 1 A 52 R AR 50 R P AR O
XM ST R TR BB R . W AITD H &9
PARTE AR N IgG1 3 FHAR NTgGa 3= 5 ) 22 #H 505 M &t
PERAHE RS E /. A AITD [ S iR R AE AITD
()R AR R R KT AR Ak 2 B s U, AR N 1gG3 s
IgGl. IgG2. IgG4MFARk ", X Fh A48 4k v]
R Bh T 000 5 (1) 52 R XU o 1 GD IR R4 %2
BIYAYT )G TgAb IgGl. IgG3 & BN, HTEEEA
A A e B = S B A AR . DR A B B oA
ALK AR 4k, W] PAST GDAI HT AR B e it
i A 3] B4 T A A A
IEAh, AR I, FARIR B S Pk ALK
1) 22 S IO At e g et R $R R B S, YU
ZEUSIEE TR B, HT 38 1 IgG4ABH MR 75 A2 i i i
FFLIAR R BRI ) — N B R 3 . SHAO%: I
FURI, TPOAD IgG2 A7 2 5| i CHUM % 3 H
RERTHREIGR « IR, FOR AR B B P 2 1)
BARSEURHLEIE 2%, W R Z M ety 1, &
AR FH DR AN A 22 e DA% I % B0 0 DR 22 e
HREASRE VS R, 3B R TR AR B S5
A I Y 2 A8 1) o 58 2 WL ) RS Y 56 i AE ATTD KR
HIER . H AT ORI A & bkl
R 3 AT IAH G S B, RSk ] DAFE BE KA A &
HUSE 02 (R 55 vh gk — 2B 3640 AR R 1 & oAk I
BN AITDIIiZ I V97 3 ~TER, N AITDH) R
W2 W a7 S AEE B 5 1)
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