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[HZE] B8 HIEAARRREL (HT) BHSMNE M miR-454 miR-146a KV RE X, Ak i
B 2018 4F 1 F & 2020 4F 6 F SkIEWIi s — N REEBLIZ M FE A LR IR 4 3 56 BilfE >y HT 41, Jf:
FRYE H AR AR DD B8 43 B B PR AR T B LE 5 (HT-AZH) 16 5], G R B AR AR D) g iR (HT-B 41) 19 41, i IR
FUIR BRI BEVSR (HT-C 41)21 4], R BUAR {35 50 24V il HE 4, LA HT 241 5 fil e i F R
FRTge [ A FOR MR ER (TSH) (i 8 — MR IR B R (FTy ) i 2 ORI R (FT,) (HUIR B Ak
FEHTR (TPOAD) HURBREREE H BT (TgAb) || K AN Il miR-454 \miR-146a 3% 15 7K, #£5¥ miR-454 |
miR-146a 5 HT JEH I KC R, SR HT-AZ] HT-B4 HT-CZ 4} iiimiR454 % miR-146a 557K -3
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[ Abstract] Objective To explore the levels and significance of miR-454 and miR-146a in peripher-
al blood of patients with Hashimoto's thyroiditis (HT). Methods A total of 56 patients with HT treated in
Wuhu First People’s Hospital were enrolled as HT group between January 2018 and June 2020. According to
thyroid function status, they were divided into normal thyroid function group ( HT-A group, 16 cases) , sub-
clinical hypothyroidism group (HT-B group, 19 cases) and clinical hypothyroidism group ( HT-C group, 21
cases). A total of 50 healthy controls during the same period were enrolled as healthy group. The thyroid
function [ thyroid stimulating hormone (TSH) , free triiodothyronine (FT; ), free thyroxine (FT,), thyroid
peroxidase antibody (TPOAb) , thyroglobulin antibody ( TgAb) |, expression levels of miR-454 and miR-
146a in peripheral blood were compared between HT group and healthy group. The relationship between
miR-454, miR-146a and HT condition was explored. Results The expression levels of peripheral blood
miR-454 and miR-146a in HT-A group, HT-B group and HT-C group were higher than those in healthy group,
which were increased with the decrease of thyroid function of HT patients (all P <0.05). The miR-454 and
miR-146a were positively correlated with TSH, TgAb and TPOAb, while negatively correlated with FT, and
FT,(all P<0.05). Conclusion The levels of peripheral blood miR-146a and miR-454 in HT patients are
higher than those in healthy people. The miR-454 and miR-146a may be related to hypothyroidism.
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JEE HH B IR AR D) BEGR o miRNA JE — oy R
RN A 19 ~22 B H IR R ARG s /N1, )
FAE T HAZEY T, 25 2R S B, T S ie 40
JHL 8 B B Ak S DI RE , BOR B £ 1 B 5 R W)
miRNATE [] B 508 PE 3 vh il 21 56 S vV
miR-146a 7] i@ iz % G35 240 i 1) 45 2 5 [ A He g 1
B NERAGIE I N 27, T8 JAE R NE s TR O L
TG K iR e A S A R AR ) e R v 1A S 3
PEAEHL I Z R h 2k 200, 5 HURIREE
TAAE—E R miR-454 T JLAE B & B —
JeAEguti /N R B RNA, H B & BAE 45 B o T8
WO R E AR kA TS R s K5 HT 1 &k
RIBMAFAE—E R ARBFFEHIE T A AR
i ¢ 58 AP A I miR-454  miR-146a i) 6 1% & M &%
SCEFRITT

1 XM&57%

1.1 BFFExt4:  BEHC2018 4F 1 H—2020 4F6 Ak
JTEMITT A — NREBEIZH HT 85 56 fifE >y HT
Ho IR HAR BRI RE 73 B IR AR DI REIE # (HT-A
2H) 16 1], 0 Il PR FH AR R D BE D8R (HT-B2H ) 19 41,
e A IR J o BE R (HT-C2H) 21 5], 49 Abp i .
FEACHRRE) 4 8 Rrh HT (2 Wids ™. (1) |
PRARSRIE bR LR, (2) I3 BUR AR A A P i
Y& (thyroid peroxidase antibody , TPOAb) | F IR i
FRE FPLIE (thyroid globulin antibody, TgAb) FH 4,
(3) FIR MR 75 s FPOR B B2 Ok T8 PR b o, AR Il 7
(4) HURBRANET 28 RIAF G FOR B S Al i 2ol .
H HT-B 20 A5 5 3 lim PR F AR R 2 e R 12 W A
HES) SR FUIR 8 22 (thyroid stimulating hormone ,
TSH) i T 1% R, 1 i 25 F AR R R (free thyroid
hormone , FT,) K TE H, U B = A IR AR R 2 R
(free triiodothyronine, FT, ) IF & 8% 4% & 1 5 ; HT-C
AT I A PR AR R 2 B B 12 W AR vfE'T, TSH. >
10 mU/L,FT, [FT, {8 TIE® (. HEBRARAE: (1) &
FERRRIE TR (R GPELL R 5 H B et
PR o (2) FEAT L JIF VB A R B8 I e 2
Ho )R L, (4) M FH T fo 2 40 il 50 ok
PR R (5) HAMJE PR 5 | /S 1 18 M R
TR R A g AL 50 AR iR, Horb 25
6 %, 44 &, AR 27 ~ 65 B, F AR N
(43.57 £8.12) % . BEHMIEIFFEZS 5A
AW R E AR B2 B

1.2 WigdEbs (1) HT 21 5 (g2l HAR AR DB Lb
B A A R s I b, 12503 5 |

JE ML , >R T I6 A0 22 W BfE v (ELISA) 462 it i b
TSH FT, .FT, ,TPOAb TgAb /K, 35 £ A At 52
T A HARGFE T, IEHJEREANT  FT, (3. 10 ~
6.80 pmol/L) . FT, (12.0 ~ 22.0 pmol/L ). TSH
(0.274 ~4.20 mU/L) .TPOAL (0 ~34 U/ml) . TeAb
(0 ~110 U/ml), (2)HT 415 it FE41 11 3% miR-454
FemiR-146aRK 7K LUK : I A 52 3804 T R s
JEERIDK ML, 25010 minf5 23 85 12, AR DI 45 R
JHTrizol ( Invitrogen , USA ) #2HUEAS B RNA SR F Tr-
izol VAR IUEL RNA JH 5 4l B N 5 i, 1) ] B o sg
R & (Takara, Japan ) ¥ $2 B RNA Sz 5 5%
¢DNA, %5 i 55 20 7 (PCR) i 72 e B A &
20 MI,EXI Mllﬁj%%}i%ﬁﬁ? PCR i #,2 x PCR
Master mix 10 ul, PCR primer 0.5 pl,20 x SYBRI,
miR-454 ) PCR J i 2544 :50°C 4 11-2 min,95°C i &
10 s AP 95°C 15 sk, 60°C FE {160 s, {5 3F 40
W ; miR-146a [ PCR Jz W &% 14: 95°C 10 min,
95%C 15 s, 60°C ZiE {160 s, I ¥ 40 ¥, miR454
miR-146a 3 15 8 4 SYBR Premix Ex Taq TM [l
(Takara, Japan ) & t& , miR-146a A %f 2 ik 7K S 8 1
27N U AN S, (3) B2 IR I i
& B DIRE LR : T AT IS, B2 1 i = S I
ot , >k FHFREBK-800 42 [ 3l A= Ak 4G A 5 43
554 fifi ( alanine aminotransferase , ALT) . R[] 2 & g
R FIL 5 B ity (aspartate transaminase, AST) | JR & %
(blood urea nitrogen , BUN) | fJLEF ( creatinine, Cr) | K
fi (uric acid, UA) A X H b = 1§ ( triglyceride, TG ) |
SIA[E B (total cholesterol , TC) (IG5 B g & 11-JH ]
JiE(low density lipoprotein cholesterol, LDL-C) , & %%
JE BE &5 H -HH [& % (high density lipoprotein cholester-
ol ,HDL-C) 7K - SRR 27 [ M AL o 2 12 i
i (fasting blood glucose, FBG) | % B 3 Hl = # i3 A+
25 58 WK I BE Ak 1 21 & 11 Ale ((hemoglobin Alc,
HbAlc) .

1.3 etk SRHJ SPSS 20. 0 Geit2= 8 dt, it
R ¥ =5 Fow, WALIA] LU AR FH ST FEAS « 46
B s BRI R (% ) R, R H X Kotk 24l
oA, TE 285 43 A 2R 0 B PR R 7 22 43 #r; miR454
miR-146a 5 HUR IR DI RE A F8 A5 A AH SR FH i AH G
PESPHT, AP <0. 05 22 S A Ge it 78 X o

2 R

2.1 HTHSEBRARN KT HT 4 54
PRSI AR R E TR E(BMID) | g | U IR IR 5
KV AL, 22 e i L (P >0.05) , W& 1,
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F1 HT A5 HEREAR BRI (2 £5) ,n(%) ]

205 HT 4{(n =56) {atRE2H (n =50) % PE
PERI(B/ 2, ) 7/49 6/44 0. 006 0.938
SERJAERY (R 43.68 +7.41 44.14 £9.13 0.270 0.788
BMI(kg/m?) 22.76 £2.42 23.08 +2.89 0. 653 0.515
TC( mmol/L) 4.79 £0.81 4.52 +0.86 1.664 0.099
TG ( mmol/L) 1.10 £0.24 1.16 +0.36 0.949 0.345
HDL-C( mmol/L) 1.30 £0.28 1.25 +£0.31 1.103 0.273
LDL-C( mmol/L) 2.79 +0.83 2.65+0.64 1.053 0.295
FBG ( mmol/L) 4.47 £0.54 4.37 £0.47 1.131 0.261
HbAle 5.59 +0.37 5.45 +0.39 1.896 0.061
ALT(U/L) 14.14 £4.18 14.10 £4.21 0.049 0.961
AST(U/L) 19.59 +4.09 19.90 +4.60 0.367 0.714
UA( pmol/L) 287.73 +47.83 298.63 +57.54 0.976 0.331
BUN( mmol/L) 3.93+1.16 3.67 £1.05 1.204 0.231
Cr( wmol/L) 60.36 +6.87 59.75 +6.37 0.472 0. 638

T BML AR EE 15 805 TG « it =% ; TC « A BEL 5 ; LDL-C.. {8 % Ji2 i 45 13 -ARL 11 B s HDL-C « 155 % JE2 G 4 19 -AEL 11 5 5 AT . 45 9 % 2 il 5 AST . K
1A ZRASLETE B ; BUN JRE A ; Cr: WUBT; UA  JRIR s FBG - 25 B2 U ; HbAle  MEAL LT3R Ale; HT AR HAR IR 6

&2 HTASEEATRIRNEELE (v +s) ]

2H 51 1) %5 TSH(mU/L) FT; (pmol/L) FT, (pmol/L) TgAb(U/mL) TPOAb( U/mL)
TR RELH 50 1.95 0.6l 4.92+1.07 15.08 +3.05 25.75 £4.01 14.34 +0.38
HT-A 24 16 2.18 +0.75 4.57 £1.02 13.76 £2.29 175.67 £12.23% 156.23 +10.52°
HT-B 4 19 11.55 +1.53% 3.43 £0.73% 8.57 £1.25% 296.33 £24.46" 230.65 +14.76™
HT-C 41 21 19.80 =1.97% 2.79 +0.60"° 8.12 +0.98 426.22 +22. 10 301.64 +18.21%°

F {4 1271.218 31.148 61.457 3921.882 4 147. 645

P1{H <0.001 <0.001 <0.001 <0.001 <0.001

TE: SR L AL, * P <0.05; 5 HT-A 4 A, "P <0.05; S HT-BL Lo, P <0. 05 HT . i A HUIR R 4 s TPOAD - FFR I it AL My B Ak
TgAb: FUARMEERE (BT, TSH. A2 HUR BRI FT; - e g =M HURIR SRR, FT, < s HOIRIR R

2.2 HT A 5EHREAFREDIRE LI HT-A4],
HT-B4 . HT-C 41 1 TgAb  TPOAb /K - #4 &5 T i B
4, HKE HT & & B R 20 68w iR &
(P <0.05) ;HT-B4 HT-C4 TSH 7K - 35 5 Tt )i
4 (P<0.05), HT-A 4 TSH 5 fit g 40 T W) i 22 5%
(P>0.05) ,TSH Fifi HT £ 35 H R B 2y 6 9 AR ifif 7
B (P<0.05); HT-B4] . HT-C4] FT, FT, K EALTF
faFREA, HT-A 4] 5 {4 TEH B 22 5% (P >0.05) ,
FLBE HT 5 2 BB B ) e R i F AR (P <0.05) ;
ZERWFE 2,

2.3 HT A 54 4HE fmiR-454 K miR-146a #
ikHE: HT-A4] HT-B4]  HT-C 4 4} I miR-454
FmiR-146a 7% K 7K V-3 i T FE 4, b HT 8 & H
ARBRDDREMGR = (P <0.05) 455 3K 3,

2.4 AMEI miR-454 5 VIR ARSI RES 8 bR AH e
miR454 5 TSH TgAb TPOAb¥J 5 13, 5 FT, .
FT, 27K (P <0.05) 42 L3k 4,

2.5 AMEIML miR-146a 5 HUR AR RERAEAR A DG
miR-146a 5 TSH . TgAb  TPOAb¥S 2 IE A2, 5 FT, |
FT, 2RI (P <0.05) 43R 3RS,

£ 3 HT 4 S5EEAHSMNE M miR454 & miR-146a

S AEEET

ZH 5 1% miR454 miR-146a
R 50 1.05 £0.31 0.16 £0.03
HT-A 41 16 1.74 £0.45* 0.34 +0.10*
HT-B 4 19 2.37 £0.49% 0.72 0. 14®
HT-C 4 21 3.10 0. 65" 1.18 +0.23%

FAH 105. 462 334.511

P{H <0.001 <0.001

TSR B, P < 0.05; 55 HT-A 41 H,"P <0.05; 5
HT-B 21 5%, P <0. 05 ; HT . B A FAR i 6

F4  HA I miR-454 5 AR REK-HE b5 AYAH X1

TSH FT, FT,
’ TgAb TPOAb
(mU/L) (pmol/L)  (pmol/L) &
r {8 0.609 -0.450 -0.277 0.582 0.582
P <0.001 0.001 0.054 <0.001 <0.001

U : TPOAD : FFUBR it AL I RFDUAA, TeAb : R BR BR 8 (1 B,
TSH.: {2 R IR , FTs - g =R IR AR, F T, - s HURIRR

x5 HMEIMN miR-146a 5 AR BEA AR bR A G

TSH FT, Ty TgAb  TPOAb

(mU/L) (pmol/L)  (pmol/L)
{4 0. 803 -0.616  -0.539  0.799  0.804
P  <0.001 <0.001  <0.001 <0.001 <0.001

T TPOAD : AR i S AL WIS LA, TeAb: HUIR IR BREE A HUIA,
TSH.: fig R IR FTs -3 g =R HUR IR IR, FT (W R R
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3 itig

HT 2 [ B e Mg , 52 P58 B i £ £ fin i
S T AR R R W L IF  E e 2 %, A bt
53N HT 5 HUR AR LK R (papillary thyroid car-
cinoma, PTC) & A 5 o W% 7E 2, HT FR
PR VS VLR PR B — o AR B, 3 A3 B8 H B IR R
DiBeaR , Ptk , A e R A R AR i HT 8500
T B AR (e AE L AT T 0, AT e LA
Jeyo miRNA J&— 2 2 B RS HL K8 4 00 P R /N
S . ZH5MEEE HURE, IS R RS
)& & , 5 2R i AH G, A 45O LA 0 . A B
PEVEBR s . Z 50 miRNA ¥k B5 HT A
5, 4N gE miR-155 76 HT i B 3% Fi, il
M) Th1 Th17 45 CD4 " T4 B S #E (1) o A 8%, 353
WREMME I T, AT 25 0T 1 &4 LR
P, miR-142-5P7E HT % L ks 3% & 245
I, 7 ER 32 10 WL K 40 M M 37 TP s s, L
5 TegAb 2 IF A kM. WA BF ¢ BT % A
miRNA-146a zmiR454 5 HT # @A %,

TSH 2 IR A5 1 i 42 2F FE R IR AR K A T o)y
BERYIEE , REAE 1k AR IR 2 A BB R 2 T3 . T,
A B, A TR 2 PR IR Sh B | 2 S e HFR AR T BB B0
FHEFERR ", TgAb TPOADJ& TR HL A, TgAb
fifl Tg KAt , 52 ma BIR R 33 25 & B, TPOAD 4 1 SR
A FHE A Y30 A MAR BT A A58 200 J A 5 1) 20 i 2 4
FHREEEAE R () NKT 208 R P £ FR
PRI A D, S BRI D) RE IR ; Z2502= 5 A
e /K- TPOAD J2 HUIR IR DI REAI T 19 2215 15
£ AW h, HT 8% 3 4l TgAb,
TPOAbK 34 5 TR 4, H B HT & HUR AR D)
REVRAR T FH e s HT-B 4 \HT-C41 TSH /K -3 85 T
R4, HT-B4H HT-C4H FT, FT, /KL Fat e, vt
W3 K19 TgAb [ TPOAb X HT i35 (1) H R IR
REE B, IR T HOR R i D8 v Th B, 38K FT,
FT, & i, TSH Fhi , B9 B 0 FOIR IR o A i
PR B G

miRNA-146a £ T A5 5 SYLtafh b, AT
M T 40t (Treg 40 ) X+ Thl 4HAEAHNEIGE S, &
oy THEER (IFN-y) 153 38 2 | fE ok 5 Pk i &
A I R SR (NF) -kB LA 26 1 324K
S 1 (TRAKL) 3800 75 5 5 i R R 48 ] 72
k6 (AITR6) S 5 LR A FREHER N A
JE' . miRNA-146a 16 R G PELT BEARAS 53 L35

FIRFEAK, I 5 C S & AR AH G, AT R g
187254k, A7 BY F 0 W7 955 1% HE ' . miRNA-146a 75
PTC " RiE T, I 5k G5 % 55 Mo 43 1 S5 A0
Sl AR e T B 5 K W1, miR-146a ] I
NF - B 38 B4 il 11 4571 i JUL &4 JH 385 2, 38 ik | ]
Ha%E 20 M A P s (PCNA) | kT 4 8 R H il 9
(MMP9) } cyclin DI f) 3 35 , WA T A2 3 AR 588 19
KE. B BFEFEWImRNA-146a38 512 15 CD4* T
YT fig S e 2 [ B e bE HUIR IR R 19 &R
Kok S M AHESE h, HT-A 40 HT-B 41, HT-C
ZH 40 A 1t miRNA-146a 3¢ 15 7K - 2 5 FAa R 4, H.
miR-146a5 TSH , TgAb . TPOAb# B 1IEAH%, 5 FT, .
FT, 20 AHC, Ui miR-146a2 5 HT Bhuit e, 1
FRAKF-5 HT HUARBR D BEWGR AH G, HT 2 T 41
JRLA S ) HDR B AR S 1 B G 8 T s , 3 A S X
HT 149 % 95 HL A BIF 55 245 58k £ 4 1) FROAR i 28 21
CD4 " T 40 L 932 1 S Th1/Th2  Th17/Treg . 4 il 2
[6] B 51 2 P45 o T miR-146a 78 815 4 93 40 i 19
HAGE A ) 9 RE 2 v H e ZEAVE ], miR-146a %
57538 CD4" T FICD8 “ THH Ml Bk i) Thl 240 fifg
PRl 7 IFN-y 3 i, S %% Thl/Th2 f 2% i, 6 9
miR-146af) 5 F2k % HT £8 35 H 30 F R 2 B IR
BB

miR-454 Z: 5 G058 i i 19 534k 98 5 AL B0 2
S RIS e G i , e 235 e AR /N B At g
PR 24 % 45 25 B Y . miR454 (w5 %0k
il T 232 F L ( Cylindromatosis, CYLD ) 25 4 (19
3K, NI S48 40 0 % 3 A G, S 205 s s 2
TR 2 A R B B AR B A IR R W
miR-4547E A 2V B s 4 m Rk, Hm Rk
PORTE AR . miR-454 6838 13 F 8 N-mye F i
FEH 2 FE i WNT/B ¥ 38 5 515 5, AT FE
TS g A B3 i . AR5 HT-AZH (HT-BZ |
HT-CZH 4N I miR-454 F 18 KV ¥ 5 T e, H
R HT 835 FFOIR IR 20 68 0GR w1 7 5, JF 5 TSH,
TgAb TPOAbY L IE A 3¢, 5 FT, FT, S HHIX, it
MmiR454% 5 HT #t &, Ge1E A HT HUR AR T RE jik
IBAHSE TS AR . SIS 25 SR ] miRNA 8 F 44
AR A & B HT 825 5 248 BRI 5 miR454
miR-146ad4 53Rk, MRA L WHEE AL, A
R REAR D BB aise s 3P KR
At KA Z LI T, DS ARHEE .

22 b HT B4 E I miR-146a % miR454
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