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ABSTRACT Objective: To investigate the relationship between peripheral blood microribonucleic acid (miRNA)-142-3p,
miR-125a-5p levels and thyroid function and T helper cells (Th)1/Th2 and Th17/T regulatory cell (Treg) cells balance in patients with
Hashimoto's thyroiditis (HT). Methods: 90 HT patients admitted to our hospital from January 2020 to August 2023 were selected as HT
group and 90 healthy people in the same period were selected as control group, HT patients were divided into normal thyroid function
group (26 cases), subclinical hypothyroidism group (31 cases) and clinical hypothyroidism group (33 cases) according to the degree of
hypothyroidism. The levels of miR-142-3p and miR-125a-5p in peripheral blood were detected by real-time fluorescence quantitative
polymerase chain reaction, thyroid function indexes [thyroglobulin antibody (TgAb), thyroid peroxidase antibody (TPOAb), thyroid

stimulating hormone (TSH), free triiodothyronine (FT5), free thyroxine (FT,)] were detected by enzyme-linked immunosorbent assay, the
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proportions of Thl, Th2, Th17 and Treg cells in peripheral blood were detected by flow cytometry, and the ratios of Th1/Th2 and
Th17/Treg were calculated. The correlation between miR-142-3p, miR-125a-5p and thyroid function, Th1, Th2, Th17, Treg in peripheral
blood of HT patients was analyzed by Pearson/Spearman correlation analysis. Results: The ratios of miR-142-3p, miR-125a-5p, TgAb,
TPOAD, TSH, Thl, Th17, Th1/Th2 and Th17/Treg in peripheral blood in HT group were higher than those in control group, while the
ratios of FT;, FT,, Th2 and Treg were lower than those in control group (P<0.05). The ratios of miR-142-3p, miR-125a-5p, TgAb,
TPOAD, TSH, Thl, Th17, Th1/Th2 and Th17/Treg in peripheral blood in normal thyroid function group, subclinical hypothyroidism
group and clinical hypothyroidism group increased in turn, while the ratios of FT;, FT,, Th2 and Treg decreased in turn (P<0.05).
Pearson/Spearman correlation analysis showed that, miR-142-3p and miR-125a-5p in peripheral blood of HT patients were positively
correlated with TgAb, TPOAb, TSH, Thl, Th17, Th1/Th2 and Th17/Treg, and negatively correlated with FT,, FT,, Th2 and Treg (P<0.

05). Conclusions: The levels of miR-142-3p and miR-125a-5p in peripheral blood of HT patients are increase, which are relate to

hypothyroidism and imbalance of Th1/Th2 and Th17/Treg cells.
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i A IR IR & (Hashimoto's thyroiditis, HT ) & —Fh DA B2
YRR PR N SR BLRGBRERAE (1 [ B S s , BB R
T A R AR T EE TR BT A R oK, B e 1 1F
JE B AR AR T BEIGR , ™ E B R A A, E R
XFHT IR AT, BT D EIR ARFSE HT A3 A B4
il WFFRFRET, CDA'T AEA-T: 58 S 20 5 | L 1) 4 S i
& HT K 1 SCHE IR PR, i 48 B4 T 408 (T helper cells, Th)
1/Th2 } Th17/ ##755%: T 40 (T regulatory cells, Treg ) 4 Jifg 5
BAEH IR LR W, B IMEME IR (microribonucleic
acid,miRNA) fgifi i< 45 CD4T 4182 5 HT % A4 Ko,
miR-142-3p miR-125a-5p A SEAH ¢ miRNACT, A 253858 i+t
387 HT 214 miRNAs #3515 % B0, miR-142-3p 1£ HT &% 5
H#23EH, miR-125a-5p #F HT B & A& 1 CDATT 4iffd Hh ik
LA, Bn i HT B B AR, (H3CT HT B /b in
miR-142-3p .miR-125a-5p 7K F- 5 H 4R Jit B 68 A0 Th1/Th2 %
Th17/Treg AP 0K AN BT AR EW T,
B MAERE HT 1215328 24K 35 .

1 R 5FE
1.1 —fg&EHR

TEH 2020 4 1 H ~2023 4% 8 A FEEWIA K HT H & 90
B (HT 4), 480 27~61 %, 34 (43.13£7.25) % ;42 79
B 5 11 455 A B HE B R 18.50~27.26 kg/m?, V-4 (22.76 +
2.15)kg/m*, Gy EELIRIET ] BE 90 2 (K fE R A (R HRZH ), 474
JEF 26~63 &, F-34(44.39+7.51) % ;4 75 B | 5B 15 il ; 445
YRV 18.75~27.37 kg/m?, 44 (22.80+2.47 )kg/m?, FHLIAE
WA R BIAVA S RO AT oM (P>0.05) o il A ABRiiE : (1)4E
%z 18 25 (2) B H KB A BAE AN W E A (3)#1125(4)
HT 54 B AR BB I12 18 16 R - HRRBR RIS Widsifi .
HEBRARE : (1B I RGBSR ICTT R 5 HA A
BB PR 5 (2) B IEWEIRAE | e I S48 P sl AU 0
)M R GG ; (4) & =0 S E AL R E

(5)IT 3 /> NI TS K BRG] ; (6) 4T 9k K it 7.
WAL ()G I 28 MR s (8) ABEHT T H23Z AHCIR YT (9)
KSR . AR AT AT A 25t

12 ik

121 fRzRlce WAR HT B ABGIR H A FRZL (AR B 6 mL
ZE AR #E KL, 4 mL 25 3000xg 2.0 (242 15 cm )25 min, I
B FR MG RAE T -80°C URAE T REAG s T4 2 mL In AR B
BBt

1.2.2 4pJE M miR-142-3p . miR-125a-5p #: il HER 4y L35
ALPG VL8 S AR i R R w4 AR TRIzol 157 (45 :
JLC-E996 )#ZHLE RNA , {fi FHi IR —AE A YR A R A Rl 42
{3ty Takara 3575) (45 : 9108 )i sy AN DNA AR g5
B A PR A PR FlERL ) 2xSYBR Green qPCR 35 (%
7 :UR32071) UL, DIE AN DNA SRR A 57 9 18 1 5=
(20 pL):#H DNA 1 wL .SYBR Green Master Mix (No Rox)
10 pL, B35 1490 1 WL FUES 19 1 wWL  ERBAEK 7 pl; KA
Z4:95°C 10 min 1 % ,95°C 305.60°C 305s.72°C 30 s 30 %X .
95°C 155 30 ¥ ; M firt i £k : 60°C Tk % (4% 15s Tl 0.3°C )95C .
PLU6 N2, 24 < R RAMNA Il miR-142-3p .miR-125a-5p
7K, miR-142-3p L5145 -TGGCAATGAGCAACTCCG
AC-3' | FiF5l ¥ 5 -CACTGGCTGATGCGGTC-3'
miR-125a-5p | % 51 ¥ 5 -GAGTGTGGAGACCATCAAG-
GA-3' | FiiF514) 5° -TGTATTGCTTTGCGTTGGAC-3' ;U6
U514 5" -CACGAAACTACCTTCAACTCC-3' |, FiiFg|¥
5" -CATACTCCTGCTTGCTGATC-3"

1.2.3 SME M BIRBRThBEREARART  BGHR 43 3t 1o A e ot A%
DU A ByRLEA R R AR A B S e Ak R & (5
SBJ-H0803 ,SBJ-H0738 .SBJ-H1795 ,SBJ-H1007 ,SBJ-H1006 )
IR R R 8 101 Cthyroglobulin antibody, TgAb) AR
T E kY 44 (thyroid peroxidase antibody, TPOAD)  {i 1k
IR i 2 (thyroid stimulating hormone, TSH ) . 7 25 = fift IR iR i
Z iR (free triiodothyronine, FTy) . 7 25 H R It % (free thyroxine,
FT)K¥-

1.2.4 SMEIM Thl,Th2,Th17 Treg #&iM  BdigEimin A 2 mL
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WA IRERZZ nhER KRR B AN R A R A7 BR S w4 i
SR H IR EhRic CDATT ik (4% : BIV-6952-25) 15 37
30 min, FEAPHIMAST TR -y Pk A1 4iffif R (interleukin, IL)
-4 JL-17 (BHNFREDRHE AR AT], 4i'5 : ZIKER-0481R |
ZIKER-0581R . ZIKER-1183R) i X3k & % 14 P3 k[ e
W RDOBHARA R, 475 : RHI52501 1607 F 20 min, )
FA-T BEAE A 15 5o 280, il AR [ 98 2RI HT Sartorius Ji 41
A 0 {SCAG DU 41 & i Thl Th2  Th17 Treg 40l b6, 1155
Th1/Th2 % Th17/Treg 5.
1.3 FIRBRIhEERRTEE S A

HT (& AR R AR T RB IR A L 21297 4R
(2019 4F) Y 434 AR BR DI REIE # 41 (Il TSH.FT, FT, IE
B 526 ) I R FIR R T AR ISR 25 (i3 TSH 3 = F T FT,
IEH 531 4 i PR B IR IR B g Ve AR 28 (1fi 7% TSH 345, FT, %
I, FT5 1E 3 A 5 33 481

L4 GEitEaHh

fiiF SPSS28.0 # . THEBTRMT » K, (%) FoR 5 11
HPORHER AT t 5k F A5, 2R P9 e LSD ki 5a, A
xks Forn , IRAS AT U 5 H AR, 41 B i U A5,
I M(Pss, Pys) 371 ; Pearson/Spearman A5G40 41 HT H 3 4hE
M. miR-142-3p .miR-125a-5p 5 B IR R P € \Th1 . Th2 . Th17,
Treg [AHIEHM: ; LA P<0.05 F7R 22 - BA G223 Lo

2 R

2.1 FZA 4N B Ml miR-142-3p miR-125a-5p, FRAAKARIHEE  Thi,
Th2,Th17.Treg bk %;

HT #H 4b 4 1l miR-142-3p miR-125a-5p . TgAb TPOAb,
TSH.Th1 Th17,Th1/Th2 Th17/Treg [t {& & T % & 41 ,FT;,
FT,.Th2 Treg LK F X IRA(P<0.05), W3 1,

% 1 FASME M miR-142-3p . miR-125a-5p, 4K BRIIAE . Th1  Th2, Th17, Treg LLE[ xs, M( Ps, Pis)]
Table 1 Comparison of miR-142-3p, miR-125a-5p, thyroid function, Th1, Th2, Th17 and Treg in peripheral blood

between two groups [x+s, M( Pas, Pss)]

Indexes HT group(n=90) Control group(n=90) /U P
miR-142-3p 2.29+0.62 1.48+0.34 10.838 <0.001
miR-125a-5p 1.68+0.34 1.18+0.23 11.493 <0.001
TgAb(U/mL) 292.78(188.80,422.78) 25.55(23.05,28.71) -11.587 <0.001
TPOAb(U/mL) 233.29(169.62,293.14) 14.32(14.13,14.57) -11.573 <<0.001
TSH(mU/L) 11.41(2.91,18.42) 1.80(1.45,2.31) -9.114 <0.001
FT;(pmol/L) 3.45(2.86,4.21) 5.00(4.28,5.66) -7.961 <<0.001
FT4(pmol/L) 8.34(7.49,11.41) 14.61(12.79,17.24) -8.938 <<0.001
Th1(%) 18.04+2.00 13.13+£2.21 15.651 <0.001
Th2(%) 3.69+0.55 6.66+1.19 -21.561 <<0.001
Th17(%) 1.78+0.35 1.03+0.12 19.468 <0.001
Treg(%) 2.23+0.58 5.10+1.46 -17.325 <0.001
Th1/Th2 4.94(4.00,5.79) 1.96(1.68,2.32) -11.387 <0.001
Th17/Treg 0.81(0.57,1.07) 0.20(0.16,0.27) -11.420 <0.001

22 AR RIRBREThAE HT &2 5ME M miR-142-3p.miR-125a-5p,
F{RBRINEE . Th1, Th2,Th17, Treg b3

AR IR D R E 8 2H I PR FH DR IR 2 e B 21 L i PR AR
i o fig v I8 4 4 JH I miR-142-3p .miR-125a-5p TgAb,
TPOAb  TSH . Th1 Th17 Th1/Th2 Th17/Treg M {E i Ik F+ &5 |
FT; FT,.Th2 Treg LLBIRIKFER(P<0.05), IL3E 2.
2.3 HT 2E5ME M miR-142-3p, miR-125a-5p 5 B IR R INBE .
Th1,Th2,Th17,Treg BYtE < 1E

Pearson/Spearman AH 3¢ ¥ /3 #7 78 JHT & 3 4b A 1
miR-142-3p miR-125a-5p 5 TgAb TPOAb TSH Thl Thl7,
Th1/Th2 . Th17/Treg £ IEAH%, 5 FT,.FT,.Th2  Treg £ i #H ¢
(P<0.05), W53,

3 3

HT S0 IR 54 I8 e 2R R R &
GeZL BB A B peth HARAR 2, 25 D AR BRI RB IR
B FE R K 2 — A S BT 3 e mT 5 R4 0 1 %
S AT RE R S IR & i 2 HOR IR B
Ay 4028 E TG AT HT B3AY7 52 St R B 1% TC
AT S BH L FFODR B 2H SO R A PRI R T REAR 2, PRI
— T HT R L JEHLE], LMESE HT 276 FcGs B HUs .

HRDLAIAH , CDA'T 4l 5% S A 7E HT Kb 4 e
PPMEEE MG, IEW FIRIRESULEAAAE T 400, i °HT
HPYVFELER G CDATT iR, AS{LHEL H R R i s AL
FEMEIR , 10 AR R SE H A Go 2 AN A AR S HT wp S5E B, N 26
LU RERE W, PIhh CDAYT YA e A IR 40 i R 7 s b gl
W BETE Ak 24k R [ 25 ) 2 T e 1 B & #E R L Thi
Th2 . Th17 . Treg ¥J3& 5T CD4*T #iifg, Thl 55 Th17 §E4: 514>
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% 2 AEFIRARINEE HT E&SME M miR-142-3p miR-125a-5p FR4RARINAE \ Th1, Th2  Th17,Treg bt x+s, M( Pas, Prs)]
Table 2 Comparison of miR-142-3p, miR-125a-5p, thyroid function, Th1, Th2, Th17 and Treg
in peripheral blood of HT patients with different thyroid function [xs, M( Pas, Pss)]

Normal thyroid function

Subclinical hypothyroidism  Clinical hypothyroidism

Indexes group(n=26) group(n=31) group(n=33) Fu P
miR-142-3p 1.61+0.25 2.15+0.15° 2.95+0.40® 157.291 <0.001
miR-125a-5p 1.29+0.41 1.66+0.10° 2.02+0.21* 123.659 <<0.001
TgAb(U/mL) 176.90+10.72 288.51+21.90° 427.73+24.16* 1127.340 <<0.001

TPOAb(U/mL) 156.44+11.52 230.01+13.52¢ 300.43+17.18* 721.295 <0.001
TSH(mU/L) 2.19+0.80 10.80+1.46 19.70+£2.10* 881.194 <<0.001
FT;(pmol/L) 4.74+0.85 3.38+0.60* 2.90+0.56® 57.199 <0.001
FT(pmol/L) 13.62+2.08 8.30+0.97* 7.35£1.01* 164.646 <0.001

Th1(%) 15.61+0.95 17.91+0.56* 20.09+0.98* 204.062 <0.001

Th2(%) 4.33+0.24 3.74+0.15* 3.14+0.36® 144.836 <0.001

Th17(%) 1.36+0.14 1.75+0.12¢ 2.14+0.18* 198.308 <<0.001

Treg(%) 2.89+0.32 2.31+0.16* 1.63+0.35® 142.572 <<0.001

Th1/Th2 3.68(3.43,3.93) 4.80(4.58,5.10)" 6.15(5.68,6.88)* 78.841 <<0.001

Th17/Treg 0.50(0.42,0.55) 0.76(0.67,0.85)* 1.25(1.03,1.68)® 78.806 <0.001

Note: Compared with normal thyroid function group, *P<<0.05; Compared with subclinical hypothyroidism group, "P<<0.05.

% 3 HT #& MM miR-142-3p miR-125a-5p 5 HIRARINEE . Thl  Th2 , Th17,Treg HItHX 1%
Table 3 Correlation between miR-142-3p, miR-125a-5p and thyroid function, Th1, Th2, Th17, Treg in peripheral blood of HT patients

miR-142-3p miR-125a-5p
Indexes
/r, p 1/, P

TgAb 0.831* <0.001 0.822° <0.001
TPOADb 0.801* <0.001 0.800° <<0.001
TSH 0.760* <<0.001 0.731* <<0.001
FT, -0.578¢ <<0.001 -0.552¢ <<0.001
FT, -0.666 <0.001 -0.702¢ <0.001
Thl 0.779 <0.001 0.766 <0.001
Th2 -0.665 <<0.001 -0.690 <<0.001
Th17 0.777 <0.001 0.767 <0.001
Treg -0.621 <<0.001 -0.662 <<0.001
Th1/Th2 0.793* <<0.001 0.786* <<0.001
Th17/Treg 0.790¢ <<0.001 0.800° <<0.001

Note: a was the Spearman correlation analysis.

WIL-2/3 oy THER . MEIRIER T - 5 IL-6 FE R KT, ik
R HT SEAE SN LAGE EHE i s Th2 5 Treg B3] 36 L4,
IL-10 FeAb A= KA 7 -B A5 HT48 H -, 3] HT JRAE By LARH
HikRe; IEWWET Thl 5 Th2 il Th17 5 Treg 4b TAHHHE
il B9 S A ERRES , 24 Th1/Th2 Th17/Treg KA 225 2 G i
o AT AR ZE HT S80E SN IR, AR SR Bos, S5
FREXT A ZH b4, HT 40 4M A Thl  Th17 . Th1/Th2 \ Th17/Treg Lt
{EL T, Th2 Treg LU BIREAR , H AR IR DI RE IE 5 20 | I K HY
ARBRIREISGE ZH | 1 PR FFAR AR 2 e IR 20 41 J& 1. Th1 Th17
Th1/Th2  Th17/Treg M AEAMK K T i , Th2 Treg LE 4R U FEAR -

VLB HT H& A7 76 2 3 1Y Th1/Th2  Th17/Treg 40 A 2% 5, H.
Th1/Th2  Th17/Treg AR5 5 HT & AR IR DI AEIGE 2 —
AN

WFFE W], miRNA o 2 WE & 2 W #5200 TR S e 15
filf RNA FHELAE AR #E mRNA sl il il B oy DI ResE F , i
I HE CDA'T 4 hRES S HT At kP, miR-142-3p %
TABOAR 1722, 782 T G S0 AR SCHN H & 74 B 24
A AR A A AL e, f 6] miR-142-3p fE F {5 3% 3A &
S R =Y N2 Wik il VARG Ki7 | RV R 7 T i
w4 miR-142-3p RERL ) 22 UL A2 K D2 FHIBTZ I 1 -«B 5
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S O D R R Y, Wang SEUFSEARGE
T miR-142-3p FEGIZNG /N CDATT 21 5 I8 SR Ji 8 1 s
XLERFFEUEW] miR-142-3p A fE#RAEMVER], H'5 CD4'T
IR IEA ¢, HERJE Trummer 55 © WF57 &, HT B34
miR-142-3p &k Fil, JFHA BT HT &5, HF5ME i
miR-142-3p 5 AR IR B A5 F1 Th1/Th2  Th17/Treg 40 i1 V45 Y
KRMATH, ARUFFELER BN, HT B4 S8 I miR-142-3p
K F FF 7 ,miR-142-3p 5 TgAb . TPOAb . TSH.Th1 .Th17,
Th1/Th2 . Th17/Treg 2 IEAHK, 5 FT,.FT,.Th2 Treg £ i #H
%, P HT 4N I miR-142-3p /K TE-FHE 5 F R BT g
iR F1 Th1/Th2 Th17/Treg 41 f 5 % Y AHOG, JLALHI vl Ge
miR-142-3p figBH W40 M 2 A (ERKO) 172 {55 KA
Ko ERKI2 AERAUF S S LB RTE T 4ifflsr bt &
FEEEAEA  ERKL/2 550G REE I 4ERF T 4iffnd= 1< o0
e, (5580 v S8 CD4'T 4aff1a) Thl 1 Th17 534k, 5
3 Th1/Th2 Th17/Treg KA ™", Hif Li 45 ™ SCI A,
miR-142-3p BEFE [H] T 1 Ras AHC C3 P EE KK 1 Sk BHMT
ERK1/2 {55 B0 , 33 Treg TIREBIEFTHUIR RN IR .

miR-125a-5p SEN T AYL @ik 19q13.41, ITAEK tplfiRiE
S 52 IREBE ISR, RELO U P g, i
miR-125a-5p fig iG55 5iG k% s A+ 3(STAT3 )y
O LA AT N2 5 714 P95 A A 7R e 410 4fi) miR-125a-5p figf
1% IL-B R N FE I F - SR R B F-3R35 , Wk 4 £ 40 A
HAE SN P, T BB 5350 ] miR-125a-5p EA e 4 AE AR o
Ding 55X FE A , 5 i 240 M A5 78 b miR-125a-5p 15 31k AE 4
IR RFE N T Z AR A C R 7 6 5% T 40k, ki 32
Th1/Th2 . Th17/Treg Jffii, T #EHESZI0HRIE , HT HEHT A4
FELE L BAZ A miR-125a-5p mikik . #CHEN HT 3550
JE 1fil. miR-125a-5p A fE -5 LR ZhBE R Th1/Th2  Th17/Treg 4
P 56 . AWFREE R B HT & 4MA I miR-125a-5p 7K
B , H 5 TgAb . TPOAb.TSH.Thl Thl7 .Thl/Th2,
Th17/Treg 2 iEAHE, 5§ FT;.FT, Th2  Treg 2 fAHE, 8] HT
FBF A A I miR-125a-5p 7K - Tt &5 5 R IR T 68 AR A
Th1/Th2 Th17/Treg 4 il 2% 5 % V) AH OC , HALHI v 6E 5
miR-125a-5p fEHE ) T8 Maf LRG3, Maf J2& T 40508 T
AR ZHOATR, B CD4MT 48d ) Thl A1 Th17 4>
ARYE R, miR-125a-5p FIRRERL M) T I Maf {2 i CD4*T 24
Jfl 5] Thl Th17 fRifay, il Th2 Treg ¥4k, 51 Th1/Th2,
Th17/Treg JRA , i 1Mi-F: 50 FIR BT REVS K7,

25 FJrk, AME I miR-142-3p .miR-125a-5p /K FTH 5 5
HT 3% HUR AR T AEISE A1 Th1/Th2  Th17/Treg 4012 6554
AHC . AR TR PO A RR D FY KA EZ
PO BEATIRUE (A A R 3 — 2P SEER TR A S BT miR-142-3p
miR-125a-5p 5 HT HIHLHI.
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