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e AR HURIR S A i miR-326 .miR-155 SHVRPRAHSCHUAH
Th17/Treg 2 - Je iAo B *

IO RBAE OE O & o RBE IRk
(2 R R TR ERE N4 EL 9 5% 710038)

EE BRI AR TR K (HT) & % do 5 #0000k 4% % (miR )-326 . miR-155 15 Tk jg A8 £ F Ak Fedi 80 M T 28 ) 17(Th17)/
AT i Treg) ta f ) F R AT a9 AR M, 35 R4 20215 1 AE 2022 £ 10 AFEEEXFEMERK S HT B4 82
BIAE A AT R, )B4 2 AR 6 A A 80 ) 4 4 AT PR 4E, PL4R % 28 f 7 miR-326 miR-155, VKRR e A (L PRI E
(TSH) . % 8 = a8 P R R 28R (FT,) 7 8 WM & (FT,)]. T RAE AR £ AR F KA B AL M B3R (TPOAD ) | PR AR IR R G F0k
(TGAb)].Th17.Treg K- & L am e B FK-F, H o4 HT &% fiF miR-326 . miR-155 5 P KA A8 % ik Fo Thl17/Treg tm i F
kTR R, GER. BFA 4 TSH. TPOAb. TGAb B % & T840, FT,. FT, B FK T3 B4 (P<0.05), A% 40 % miR-326.
miR-155 & ik K-F 2 %5 T2 B A(P<0.05), A 5040 Th17,.Thl17/Treg, & a fA-% -17(IL-17) .y F#H % (IFN-y) 2 % & F 21241,
Treg. & zafa A% -10(IL-10 ) K P 2 Z4K T 24 B8 28.(P<0.05 ) . Pearson 483 547 %= ,HT %% fo 7% miR-326 .miR-155 4-%| X5 TSH.
TPOAb.TGAb . Th17,.Th17/Treg IL-17 . IFN-y £ E AR %, 5 FT, FT, . Treg.IL-10 £ #i 48 % (P<0.05), %t : HT & & & iF
miR-326 miR-155 K3 &, £ K+ 5 TPOAb . TGAb # & 4k & Thl17/Treg £ #5408 % , o 7% miR-326 miR-155 T 4k it %
%) Th17/Treg %9 F #7423 HT 69 % £ Fo X J

ST A A FRAR X miR-326; miR-155 ; WK AR 44k ; Th17/Treg 2n B F ;48 % b
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Correlation Analysis of Serum miR-326 and miR-155
with Thyroid-associated Antibodies and Th17/Treg Cytokine Imbalance
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ABSTRACT Objective: To investigate the correlation between serum micro ribonucleic acid (miR)-326 and miR-155 with
thyroid-associated antibodies and T helper cell 17 (Thl7)/regulatory T cell (Treg) cytokine imbalance in patients with hashimoto
thyroiditis (HT). Method: 82 HT patients who were admitted to Tangdu Hospital of Air Force Military Medical University from January
2021 to October 2022 were selected as study group, and 80 healthy individuals who underwent physical examinations as control group
during the same period, the levels of serum miR-326, miR-155, thyroid function parameters [thyroid stimulating hormone (TSH), free
trilodothyronine (FT;), free thyroxine (FT,)], thyroid-associated antibodies [thyroid peroxidase antibody (TPOADb), thyroglobulin antibody
(TGADb)], Th17, Treg and their cytokine levels were compared between two group, the correlation between serum miR-326, miR-155 and
thyroid-associated antibodies and Th17/Treg cytokine imbalance in HT patients were analyzed. Results: TSH, TPOAb and TGAD in
study group were significantly higher than those in control group, FT; and FT, were significantly lower than those in control group (P<0.
05). The expression levels of serum miR-326 and miR-155 in study group were significantly higher than those in control group (P<0.05).
Th17, Th17/Treg, interleukin-17 (IL-17) and interferon-y (IFN-y) in study group were significantly higher than those in control group, the
levels of Treg and interleukin-10 (IL-10) were significantly lower than those in control group (P<0.05). Pearson correlation analysis
showed that, the serum miR-326 and miR-155 in HT patients were positively correlated with TSH, TPOAb, TGAb, Th17, Th17/Treg,
IL-17 and IFN-vy respectively, and were negatively correlated with FT;, FT,, Treg and IL-10 (P<0.05). Conclusion: The levels of serum
miR-326 and miR-155 in HT patients are abnormally increase, which level is relate to TPOAb, TGAb autoantibodies and Th17/Treg
imbalance, serum miR-326 and miR-155 may affect Th17/Treg immune balance, and promote the occurrence and development of HT.
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BRAHUIR R 98 (HT )2 —Fh a8 B 45 1k B B S Ve
L2 [ RIS BEIGR B WP . AHaE s, HT &%
SRR AL IR FIFRE N R A0 T, ALK G R 58 5 i 5 |k
OB ITAER , B 3T AW WE TS AR , Tl MR IR
(miRNA) HEBAERZ YR h AT, ORI Z
—,miR-326 Il miR-155 K25 PG 17 5¢ R B UT Y miR-
NAGA, 5%, miR-326 HAT Gigil] 15 (I hE , 5 2 K el
e B B e VEIRA BE A | HUARIRALAE ST HEAE 2 2 7 11 B G2
PG R AEAT T, miR-155 AT LR BvE T 40 (Th)1 26
JitL AT Th2 4 A e B3 Th7 46 M A= s VE F , 1 5
WAL G-, H RTRTFE R, CDA'T K I 4 740t 4 4]
PR AT LIS 2046 Th1  Th2 Th17 KiRTE T 40 (Treg),
I AR A AR AP 57 T Th17/Treg 2N TR 578 HT %
A R B B AR, ABFFEERTT HT B I miR-326
miR-155 5 FURBRAICHTAR TN Th17/Treg 4NN TR AT RO HC
P, B HT BISIR RIS, BURE T .

1 PR 57

L1 —fR 3

ek 2021 4F 1 J] 2 2022 4F 10 A & BEZE Ry FEAR B B
Woit iy HT 835 82 VR BT MARRIE: (DFF S EH
ARIRPAG LI TEHE - FARIR 2O HT 2 Wibeif; (2) 1)
WiZif; 3)BEFRE= 18 X IRIKRGERSEHE ; (4) 8 & R[]
BB HEBRERIE : (1) G I HAB AR IR & 5 (2) &I RGEHELL
PERHE RN R 5 (3)BIFIT 48 L0 B IR
T s (4)IE 3 A A B B2 I RS R | S sefm il 77) LA mT g
M HAR BRI RELG 4 5 (5) AEURMFLIIIA 2 . AFSE AR i

24~56 4 F-HAF4(36.13+8.11) 2 5 Fdk: 13 9 Aotk 69 i) 1k
JRiETE4 (body mass index, BMI)18~28 kg/m?, F-1y (22.57+
1.89 )kg/m’, EFE[RIIHEZ IR I AR 80 BIFE X BiZH . 4F
i 25~55 % PYJAEIS(37.02+7.82) % i 12 1] 2 68 fi;
BMI 18~28 kg/m?, -4 (22.85+2.03 )kg/m>, ¥ 4L 5] AF %
BMI HAGJC40 H2E 22 5 (P>0.05) A RLEAT AT Hedk . ASBIFSE 22
28 R R FE R BE B AR B 51 2 s bid i

1.2 7%

12,1 MEIRARRERLE  XTRA TGS H AR
HT ARG H REZWEHNEFIK I 6 mL,3 MR8 504,
A 2 mL, Hop 1SR B R PUEEAE , T Th17 Treg
ARSI 75 2 AN s U 10 min ), 3000 r/min
B0 10 min AXES I, RO 12 em, AT IS miR-326,
miR-155 &% Th17 Treg 4P 7 AYAG I .

12.2 [f17& miR-326 . miR-155 B4 5 52 BT 20 2 2R
A W% =0 (QRT-PCR) A6 il 1l 7 miR-326 .miR-155 Fik 7K
o SR AL RNA, W] Trizol 32, Trizol 77|14 A |- i¢
I AR ) AR A BR W) L 45 2 LMO016, i 435016 B2 T
AR, SRS ] Taq Man RT kit BEAT B 1S HUEL
RNA, Taq Man RT kit g [ H A< Takara 2\ &) 42 7%, #6475 /5%
ko b Taq Man MicroRNA assay #4743 fz 1, 12471 & 1
B AU E BRI R A, LL U6 A2, 51975 b
5 BSRPERHE A R R A, LR 1 SOVAR 2y : TagMan
MicroRNA assay 1.00 wL,TagMan 2 x Universal PCR Master
Mix 10.00 pL,cDNA JiE#) 1.33 uL,dd H,O 7.67 pL. K5k
f4.95°C 10 min,95°C 155,60°C 30 s, 34| 50 MER, &8
PREE 3, SEMURIERE 2* ¢ RIS miR-326 miR-155
AEX IR

% 1 miR-326 . miR-155 & A Z U6 K515

Table 1 Primer sequences of miR-326, miR-155 and internal reference U6

Index Forward primer Reverse primer
miR-326 5'- GGAGCAGCCAGTCATCTTTC-3' 5'- GTCCCGCACATAGTCCTTGA-3'
miR-155 5'-UUAAUGCUAAUCGUGAUAGGGGUU-3'  5-CCCCUAUCACGAUUAGCAUUAAUU-3'
U6 5'-ATGGACTATCATATGCTTACCGTA -3' 5'-CGCTTCACAAATTTGCGTGTC-3'

1.2.3 miERRIRE X FUE R FKBRThBES B psam i
FLA A GRS 3 £t AR R AR (TSH) (i B — Al FF AR i
"R (FT), W HARIRER (FT,). HURIR G S L A
(TPOAD)  HUIR iR 3k 8 (1 HU4A& (TGAb) , Horpr TSH FT; FT, i
G bR A )RR A B2 W], TPOAD 35850 & 1 F IR
T 242 A= R AT B A B TGAD 150 & [ F i 3k
FHEABRA ] AL B170 B A2 KOG 2 5B A, W F 3+
BT

124 Th17,Treg oM IUGCHEA LRE, BEF) Ficoll

o6 85 B OV AR BUAA R A, 102 ] PBS v 40 i O J 8k, K 4
i 5% 13 R 4 55 2x10° A /mL FF A B TC B R IR, 4 50
B TFHER ERRER LN BIESTRER, 355535 5 h KR
N7 FHA R 2% vh 3 (PBS ) BEIA 5 43 BN 5 ehm i i) o 5 e
{& : Anti-CD4-PE , Ji 2] J5 Z IR G E 20 min, AR AIKH
VAN RS, YRR 4IRS , WCOBEIOR , 7EMIRTE T 3000 r/min 5.0
10 min, 3F L35, MAZIEARICHY AR Anti-IL-17A-PE-
Cy7, i T HROEMFE 20 min, i i} FACS Calibur 35X 402 1Y
KAk JE 1l Th17 Treg 7KF, A4 [ 3¢ [ BD 24 A, 35 H
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BD cell quest # {314 Th17/Treg,

12.5 Th17.Treg ZHREE FRIRN  HCE-# A8 s, N T
106 B, 3 1% 632 G 00 I3 Thi17 40 R 7 [P 4 A 2 -17
(IL-17) .y TR (FN-y)], Treg 40l K7 [F 404 K -10
(IL-10) 7K, IL-10 IL-17 30550 &5 0 [ v Vv R A W R A FR
A (5295 . FO1360 ,F01450 ), IEN-y 35071 & W [ 20 3 5
AR B A BRA 7] (485 : E-EL-HO0108¢) .

1.3 &it=EFHE

SR SPSS26.0 AT 2443 HT , T2 OB (ws )RR,
KR R, THEROR DI R ZE 0N SR o R, B Pear—
son M EAEAR G, DL P<0.05 hERE SRR L,

2 R

2.1 FAAME miR-326 . miR-155 FiEKFELLE
WFSE 4103 miR-326 .miR-155 &1k /K 2 35 & T4 R 20
(P<0.05), L35 2,

R 2 WA E miR-326 . miR-155 FKixKF L

Table 2 Comparison of serum miR-326 and miR-155 expression levels between two groups

Groups n miR-326 miR-155
Study group 82 2.93+0.68 3.83+0.84
Control group 80 1.04+0.23 1.04+0.25
t 23.410 28.684
P 0.000 0.000
2.2 WAERKRINEE . FARRBRHE KR EL B FART X HRLH(P<0.05), L3 3,
W5E4l TSH TPOAb TGAb & 3 & T Xf R 41, FT, FT, &
3 FARRERINGE  FUIKBRAE X IIF LR
Table 3 Comparison of thyroid function and thyroid-associated antibodies between two groups
Groups n TSH(mU/L) FT;(pmol/L) FT,(pmol/L) TPOAb(IU/mL) TGAb(IU/mL)
Study group 82 5.07£1.09 3.72+0.82 8.57+2.11 502.43+100.16 1023.68+311.34
Control group 80 3.88+0.82 4.51+0.33 11.58+2.45 1.07+£0.21 21.11+5.21
x*ort 7.838 -8.007 -8.385 44.786 28.796
P 0.000 0.000 0.000 0.000 0.000

2.3 WASMNEIM Thl17 4RAE. Treg (AR EFEL 3
5T 4 4N A 1. Th17 . Th17/Treg IL-17 IFN-y 1 2 55 T %}

M8, Treg JL-10 7K - ZIL T X IR 41 (P<0.05), L3 4.

x4 WASMNEM Th17 4AE, Treg MAE FELEL
Table 4 Comparison of Th17 cells and Treg cytokines in peripheral blood between two groups

Groups n Treg(%) Th17(%) Th17/Treg IL-17(pg/mL) IL-10(pg/mL) IFN-y(pg/mL)
Study group 82 2.23+0.53 1.55+0.48 0.70+0.14 12.76+3.51 22.27+7.34 28.64+6.25
Control group 80 5.02+1.28 0.43+0.13 0.09+0.02 7.89+2.19 38.32+8.13 10.25+2.87
t -18.204 20.160 38.586 10.564 -13.195 23.966
P 0.000 0.000 0.000 0.000 0.000 0.000

2.4 HT £ I & miR-326.miR-155 5 Bk BR+E X H 4k fn
Th17/Treg 408 E FREHI XS

Pearson #f 3¢ 73 H7 7% ,HT B3 117 miR-326 5 TSH,
TPOAb . TGAb . Th17 . Th17/Treg IL-17 IFN-y 5 iF #H % , 5§
FT, .FT, Treg IL-10 & 1 # 2% ;miR-155 5 TSH . TPOAD,
TGAb Th17 Th17/Treg IL-17 IFN-y B 41 3¢, 5 FT,.FT,,
Treg IL-10 2 A, WL S,

3 318
HT I PR b UL —Fh [ B G e bk R BRGRs . Bew) e

H 7% Hashimoto #]3H , 1% 301 &0 B BB, Ife PR RE IR AS S
T g & R B — i B Beal B FDIR IR T BE B A8, HT (1)
R R & L 52 2  BIF9E6BH HT IR0 5 B B s A %)
KFH, Hrh TPOAD TGAb Fifl | Bhifks HT ik )& 5 Hilj5
AR, ARBFTE PR T IRBESGAR Y HT g S A a5 A L
WA IBFSE 4] TSH B35 T X 41 FT, FT, & KT X IR
41, %W HT [REAAEHUIRRDIRERRAS , JE B FT, FT, KF
FEAK, [EE) TSH TR . S54RI K3 HT BE 7
TPOADb , TGAb /K F-F} 5 . TPOAb TGAb J2&HRIR Y B & Bt
1, HACE T A UARTEAE HIR ARG A B e ),



. 4504

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.23 DEC.2023

%5 HT BFME miR-326.miR-155 SEIRERBXHLAEFN Th17/Treg 4R E F R ERIMEX M
Table 5 Correlation between serum miR-326, miR-155 and thyroid-associated antibodies and Th17/Treg cytokine imbalance in HT patients

miR-326 miR-155
Index
r r P

TSH 0.329 0.032 0.332 0.027
FT; -0.367 0.028 -0.373 0.023
FT, -0.354 0.030 -0.311 0.034
TPOADb 0.491 0.000 0.483 0.000
TGAb 0.456 0.000 0.481 0.000
Th17 0.408 0.000 0.421 0.002
Treg -0.432 0.000 -0.467 0.000
Th17/Treg 0.489 0.000 0.491 0.000
IL-17 0.412 0.006 0.421 0.000
IFN-y 0.389 0.023 0.372 0.018
IL-10 -0.389 0.027 -0.401 0.000

miRNA JZ2—F LR IR ARG s /N RNA 207 HA
PP SE R A M T REN, AR M 2 B SR IESE 7 A B
G P AFAE miRNA Kk 55 miRNA Rk 78 5 H S0
PEBIR I R A R B VIR OCM S, miR-326 J& i 11 5 Jfafk
5-Arrbl JafB 5L A N & F XGRS TE AL, AETREALIRSEE =
K7 A AR AR RS A B, miR-326 HL7E S A
Mok AR AR R RS S T R EENER S £
B S e MBI R AR ARG 17 miR-155 21 S fafk B
AR A FRIL A 3 A BT aRiDIE R, WF5E K , miR-155
A LASE 3 IS o B A AR A A AR M LA S e ST, AR
IR, BT LELINLTE miR-326 .miR-155 ik 7K T b 25 T-% 1]
2, FH HT A7 miR-326 miR-155 kK58 THE,
$£78 miR-326 .miR-155 5 HT { & ERE A XK, BIFEERHA,
miR-326 "] LIE it Th17 401531k , SE05 1 F B e ™,
Zhao N 25338 P9, miR-326 f A] LA Bts-1 3K Ak,
Ets-1 SRS SHURGBe 40P i SCEE I B, 5o PRk
CLAH A AL A TR (D T RE , 42 Th17 Z-4b i Bl 35 B+, 2
Ets-1 B AN HIET, Th17 4HH ki 2, 518 BUE SR
48, Zhu F 25323862, miR-155 A] L 1F [ 545 Th17 40 i1
AR, Bk miR-155 (/B Th17 4 RoE A% . Kim HI
SR E  miR-155 78 0] LUEHE Th17 4UAE6 % B B, ABFSE
o HT B8 miR-155 33k h Fhe, 7T REEsE Th17 4k
B U TR R F B RN, TS & HT (&2

R T =B RAE L L, BATTX A A A A I
Th17 #ifie  Treg 4 KA P47 T Huds, 25 52 R B 5T
2 4b J I Th17 Th17/Treg IL-17 IFN-y i 2 & F X} R4,
Treg IL-10 7Kg IR F X R4, iESE T HT B 77E Thl7
M T LA B Treg AHMIRRAR I Sy . Thi7 4HAfE —Fhid
Bk T keI, 7] L4 TL-17 IFN-y, B 2 RAEF. T
Treg 21 i U G A5 PER D 40, mT AR IL-10, Jf5
Th17 4 K PR FEE ST . Lin Y 552438, Th17/Treg 7

HT AR B E 2R A, il 38 Thl7/Treg - ] itk
# HT., AW Lin Y % & RIEMFT, KU HT BE 771
Th17/Treg K HAHCHH R T Y 2R A
HAN, AWK HT B & L7 miR-326 miR-155 5 TSH,
TPOAb ,TGAb . Th17 . Th17/Treg IL-17 IFN-y B E M &, 5
FT,.FT,.Treg .IL-10 2 Af3%, #&/8 miR-326 miR-155 7] fE]
TR B AL 0 T HT 8% Th17/Treg Sfie V-5, Jffe
HET TPOAD . TGAb H Srfiuknr =, BEmisZmg 1 HUR AR IIRE .
JFE D miR-326 \miR-155 W] AE 18 4 5 Wi B0 0% 40 i 70 1k, ke
Th17 ALY K B R, JFEa S0 Ets-1 HE R FIkHEMISE R T
Th17/Treg Spe Vi ek HT K40 AW RImR T pe
X IE miR-326 miR-155 K 0> HT (955 B2 W (I .
25 PR HT A5 1L miR-326 \miR-155 7KF-55 FH i,
HIKF-5 TPOAb  TGAb H S#iik  Th17/Treg RATAHI, ML
miR-326 \miR-155 W] GEil i A HLIA e ie A it oAk . 39 , ik
SN T Th17/Treg S e -, fedt HT B ARUALRE, IS
miR-326 .miR-155 Kl m] 2% HT 4GB WA .
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