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[ Abstract] Objective To investigate the changes and clinical significance of serum macrophage inflammatory pro-
tein-la (MIP-1e) and interleukin-35 (IL-35) levels in patients with autoimmune thyroiditis. Methods From April 2021 to
May 2024, 103 patients with autoimmune thyroiditis who visited our hospital were regarded as the observation group, and
106 healthy volunteers who underwent physical checkups at our hospital were regarded as the control group. ELISA method
was applied to detect the levels of serum IL-1, IL-6, IL-17, TNFe, MIP-1e, IL-35, thyroid peroxidase antibody, and thyroid
globulin antibody. Pearson method was applied to analyze the correlation between serum MIP-1a and IL-35 levels in autoim-
mune thyroiditis. Logistic regression was applied to analyze the related factors of autoimmune thyroiditis. ROC curve was
applied to analyze the efficacy of serum MIP-la and IL-35 levels in diagnosing autoimmune thyroiditis. Results The serum
levels of MIP-1« (t/P =9.911/ <0.001) in the observation group were higher than those in the healthy control group, and the
serum IL-35 (t/P =9.102/ <0.001) levels lower than those of healthy controls; Pearson analysis showed that serum MIP-la
was negatively correlated with 1L-35 in patients with autoimmune thyroiditis (r = - 0.621,P <0.001), MIP-1la was positively
correlated with TPOAb, TGAb, T,, FT;, FSH, T, and FSH, and negatively correlated with FT,. IL-35 was negatively correla-



- 68 - BEXMER A 2025 4F 1 %524 555 1 ] Chin J Diffic and Compl Cas, January 2025, Vol. 24, No. 1

ted with TPOAb, TGADb, T,, FT,, FSH, T, and FSH, and positively correlated with FT, (r =0.531, 0517, 0.594, 0.562, 0.504,
0601, -0475, —-0519, -0524, -0496, - 0575, - 0524, -0.617,0.498,P <0.001). Elevated MIP-1a levels were an inde-
pendent risk factor for autoimmune thyroiditis [ OR(95% Cl) =2.157(1.208 - 3.853) |, and elevated IL-35 levels were an inde-
pendent protective factor for autoimmune thyroiditis[ OR(95% CI) =0617(0502 - 0.758) ]. The serum MIP-lec and IL-35 levels
and the area under the curve (AUC) of the combined diagnosis of autoimmune thyroiditis were 0.849, 0.862 and 0.950, re-

spectively, and the combined diagnosis of autoimmune thyroiditis was better than the diagnosis of serum MIP-1« and 1L-35
levels alone (Z/P =3.390/ <0.001, 3.039/0.002). Conclusion Serum MIP-1le level in patients with autoimmune thyroiditis is
prominently higher than that in the healthy population, while IL-35 level is prominently lower than that in the healthy popu-

lation. Changes in their levels can effectively diagnose autoimmune thyroiditis.
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Tab.1 Comparison of clinical data between healthy control group
and case group
Rk b 1|4

a sy oy °E Pl
BI(%) ] 54(50.94)  57(55.34) 0.405 0.524
R (x x5, %) 47.18 £7.51 46.72+7.19 0.452 0.652
BMI(x +s,kg/m?) 20.97 +2.08 21.14+1.59 0.662 0.508
R H(% ) ] 30(28.30)  31(30.10) 0.081 0.775
WA S [ 451 (% ) ] 21(19.81)  24(23.30) 0.377 0.539
MRS (%) ] 23(21.70)  22(21.36) 0.004 0.952
TC(x s, mmol/L) 4.86+0.75 4.82+0.71 0.396 0.693
TG(x +s,mmol/L) 1.91£0.53  1.92+0.51 0.139 0.890
LDL-C(x +s,mmol/L)  2.67 £0.61 2.63 £0.59 0.482 0.631

HDL-C(x +s,mmol/L) 1.37+£0.28 1.34+0.24 0.831 0.407
WBC(x +s, x10°/L) 7.62+1.15 12.17£1.93 20.773 <0.001
TNF-o(x £s,ng/L) 13.72 £2.28 21.43 £4.27 16.347 <0.001

IL-1(x +5,ng/L) 15.53£3.40 24.73 £4.91 15.786 <0.001
IL-6(x +5,ng/L) 11.36 +2.54 18.84 +3.51 17.687 <0.001
IL-17 (% +5,ng/L) 5.67+0.93 11.27 +2.58 20.989 <0.001
TPOAb(x +5,IU/ml)  8.32+2.06 541.83 +84.65 64.873 <0.001
TGAb(x +5,1U/ml) 9.84 +1.57 182.49 +36.52 48.630 <0.001
Ty (% £5,ng/dl) 61.79 £6.38 135.29 +18.31 38.968 <0.001
FT; (% +5,pmol/L) 5.39+0.62 6.44+0.75 11.044 <0.001

T, (x +s,pg/dl) 6.73£1.04 8.91+0.97 15.661 <0.001
FT, (x +s,pmol/L) 16.25+1.78 14.96£1.94 5.011 <0.001

FSH(x +s,pIU/ml) 1.73 £0.31 22.39 +2.84 74.447 <0.001

TE: TPOAb. HUIR AR AL W RESTIR ; TGAD. $THURIRIREE (Ui,

1.2 JRplEsEbrmE (1) WA OFF G A S50k
PEHUR IR 12 Widr i 5 @ WAR AR TR 18 b R B
TPOAb 5 TGAb 7K - & 3 3 5 ; @ IIfi R 9% k) 56 %%,
(2) HEBR A5 . DI & W MR ; @ 1A A 5 F R
S QS @3 1 iR H 51 i F RS 5 25
OXE M H s IR

1.3 WIHERs 5

13,1 IR BERIISCEE « 2 bel BT A8 250 1Ty B ft ol il I
FARKAR S WCEEME R AR BMI G s WA S |
I 52| 58 8% % AH DG 46 A1 ( TC, TG, LDL-C |, HDL-C |
WBC  TNF-a IL-1 TL-6 [TL-17 ) K&l 2% 5 DL K2 TPOAD |



BEXER ARG 2025 4F 1 %524 %5 1 ] Chin ] Diffic and Compl Cas , January 2025, Vol. 24, No. 1 - 69 -

TGAb K KF-2E 50k

1.3.2 I MIP-1a IL-35 /K330 58 - T A3 A B it
B A xof REZH Ak 2 H SR AR 25 JE#R KM 5 ml, 2.0 5
BCEWEE T - 80°C IRTF#5 ., >R ELISA 46 1fit
1 MIP-1a, IL-35 7K F-, ELISA 257 & W [ Bt o0 B R}
HEYFR By A RS F) (5845 . EK261 (EK135) , HiK
AR A TR R i BRI B AT

1.4 Stk B SPSS 25. 0 B3 #r Budhs
TR R B (% ) o, I L BCR ) ) K
B A IESAM TR & £ s Fon, dLH] R
KPS FEAS ¢ K656 5 Pearson 124081 H B S % 1 HY
PRI R B H ME MIP-1a 5 1135 B M ZH K
Logistic [F1H 4387 & A= B G 33 1 IR R 28 14 5% i
2 2R H TAERHE(ROC) #IZ 53 #7 13 MIP-1o IL-
35 IR WE F B e vk B BR % B3k RE. P <0. 05
hESAGIFE X,

2 & R

2.1 2 I MIP-1a IL-35 K8 il 4
LS MIP-1o 7K FAaERR X BA 20 | I 75 T1-35 7K SP{I%
TR IR (P <0.01) , 32,

R (EFEXT IR SR B4 MIP-1o L35 K ILEL (x+
s,ng/L)
Tab.2 Comparison of serum MIP-1 o and IL.-35 levels between

healthy control group and case group

41 5 % MIP-1a 1L-35
et X AR 2 106 105.75 £15.32 43.91 £9.27
I Bl 103 128.18 +17.36 34.17 £5.74
L fH 9.911 9.102
P <0.001 <0.001

2.2 iE MIP-1a 1L-35 5 R BRI RE 48 A5 14 AH &
Pearson /M HT45 R 7w, H B G s P HUIR AR R AR 1L
i MIP-la 5 IL-35 K P2 HAAHE (r= -0.621,P <
0.001) ;MIP-1a 5 TPOAb, TGAb T, .FT,.T, .FSH &
IEAE, 5 FT, 27 415¢;1L-35 5 TPOAb, TGAb T, .
FT, T, FSH &A%, 5 FT, 2IEMK (P <0.01),
W3,
2.3 ZHE Logistic FIHHr &4 A B fE R IR
RIFEMHAER  DUEREAE A B RBEtE R AR 2 A
(& =1,%=0), L LiRER P P<0.05 T H
(WBC . TNF-a, IL-1 . IL-6 . IL-17 , TPOAb , TGAb . MIP-
la IL-35) b B2 E T L KR Logistic [MIHA 4T, 4%
RBIR MIP-1a AT R R KA A B e e R IR R
(kST GRS P 2 TL-35 7KF- T A2 & A B G fig ok

PRBE R ST AR IR ZE (P <0.05) , L3k 4,
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Tab. 3

Correlation analysis between serum MIP-1 o, IL-35 and

thyroid function indicators

~ MIP-1a 1L-35
Eis I 2
r{E P1{E rfl P1{E

TPOAb 0.531 <0.001 -0.519 <0.001
TGAb 0.517 <0.001 -0.524 <0.001
T 0.59%4 <0.001 -0.496 <0.001
FTy 0.562 <0.001 -0.575 <0.001
T, 0.504 <0.001 -0.524 <0.001
FT, -0.475 <0.001 0.489 <0.001
FSH 0.601 <0.001 -0.617 <0.001

F4 kA GREEMEFIRIERNZ I E Logistic [F1H50#H7
Tab.4 Multivariate Logistic regression model for the occurrence

of autoimmune thyroiditis

SRy B1E SE{H Wald{§i P{i OR{E 95% CI

WBC FFE 0.797 0.442 3.248 0.072 2.218 0.933 ~5.275
TNF-o 7HE  0.777 0.459 2.866 0.090 2.175 0.885 ~5.348
IL-1 Jhes 0.724 0.379 3.646 0.056 2.062 0.981 ~4.334
1.6 7+ 0.881 0.472 3.486 0.062 2.414 0.957 ~6.089
IL-17 FF%5 0.849 0.482 3.102  0.078 2.337 0.909 ~6.011
TPOAb JI#  1.056 0.635 2.764 0.096 2.874 0.828 ~9.977
TGAb FH&  1.104 0.644 2.940 0.086 3.017 0.854 ~10.660
MIP-loa FFE 0.769 0.296 6.745  0.009 2.157 1.208 ~3.853
IL-35 F1%5  —0.483 0.105 21.150 <0.001 0.617 0.502 ~0.758

2.4 I MIP-1a IL-35 7KFI2 W7 F 5 G5 1 HOBR AR
RIGME  LHIMTE MIP-1a 1L-35 7K F Bl 554
WA B et FURAR R ) ROC thk T B & T
FL(AUC) , Z5 5 IR . L3 MIP-1a 1L-35 7K & —
HEA 2 W B B R HOIR R R B AUC 53001
0.849 0. 862.,0. 950, — & Bk & 2 Wi B 1L T 1L 75
MIP-1a IL-35 7K P52 Wi (Z/P =3.390/ < 0. 001 ,
3.039/0.002) , W3k 5 K1,

®S5 MTE MIP-la 1135 K-V 12 B BB G5 1 R IR R 1)
e
Tab.5 The diagnostic value of serum MIP-1 a and IL-35 levels in
autoimmune thyroiditis
% hn BB AUC 9590l WURUE TS B
MIP-la  111.59 ng/L 0.849 0.794 ~0.895 0.725 0.845 0.570
1L-35 38.44 ng/L 0.862 0.808 ~0.906 0.825 0.830 0.655

CHEE 0.950 0.912 ~0.976 0.953 0.827 0.780
3 9t

G P AR IR A AT FE LR N7 AE 1Y
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Fig.1 ROC curve of serum MIP-1 a and IL-35 levels for diagno-

sing autoimmune thyroiditis
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