B . ph ki
i *E‘E‘**g?‘m Acta Universitatis Medicinalis Anhui
ISSN 1000-1492,CN 34-1065/R

(RMERRFEER) MBEH KRR

A - G IR A FEOIR IR % 83 1L UGRPL 7K AR Ak, J2 He 5 i R 520 Hr

= LR, RH, HRHE, ZEEK

Mgk Hil:  2026-02-10

51 R = LEM, A, MR, ZEEK. EYRIN A R IR 5 83 M55 UGRPL /K-F

A S LR K 2R A HT[IIOL]. IR K 2 24k
https://link.cnki.net/urlid/34.1065.r.20260210.0947.004

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2026-02-10 10:32:53 https://link.cnki.net/urlid/34.1065.r.20260210.0947.004
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LEE, R A, MR, ZHFK
CRBBERIR 58— I B EEBe N 40 R, &2 230022)
WE BHE HAERIGHAFRER (HD S35 055 7 e RREAMEES 1 (UGRPD)
MK, FHatrEmE R, Fik EIUET A K HT B % 10 B, FORER S 405
S A AL BOR IR 7 B 4L TR R IR UGRP1 B (A RIFRIA . IREL 30 {51 fi B 2ok gt
MR, HT B 149 ], QIEIELELR HT 40 36 ). &E9% HT 20 77 B[R HE 2 75 I Ze HAR
FEINL-T4)7 NAE L-T4 WA 36 B0 L-T4 W4l 41 1], 7%)5 HT 41 36 #l. FH Kruskal-
Wallis H 3053 7 AL IR — DR, HORBRARSCHR AR LML UGRP1 /K~F, JFXf HT
HE L% UGRPL /K PRI R 24T Spearman FH 5700 ML R R Rk B 0 b7 . 58
TEH# NHURIZZEH UGRP1 #N M £ L, HT BF 80% M &L, 4. JEMEHR HT
M. WEUR HT 077 f5 HT AIIE UGRP1 7K~F-43 71124 359.52(297.84, 440.60) 695.77(518.55,
865.04). 207.96(173.82, 264.91). 582.08(280.83, 735.87) pg/mL, #H A% 74 Git 25 X
(P<0.001) o AHRMEHTRMELR HT B MIE UGRPL /K5 FURIRAR DG Ha b5 S 22 8 6
Ko HFRLEMERIARFIEGIRE S HT 37 175 UGRP1 /K FEHMAHK (B=-424.457, P<
0.001) , FRA L-T4 XH4E4s HT £ M55 UGRP1 /K- VRIS LS 145 X (P=0.890) . 45
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Abstract Objective To investigate the fluctuations in serum uteroglobin-related protein 1
(UGRP1) levels in hashimoto’s thyroiditis (HT) patients before and after pregnancy, and to analyze
the influencing factors. Methods Ten healthy individuals and ten HT patients were enrolled.
Thyroid fine needle aspiration cytology combined with immunohistochemistry was used to detect
the expression of UGRP1 protein in thyroid cells between the two groups. A total of 30 healthy
women were enrolled as the control group, and 149 HT patients were recruited, including 36 non-
pregnant HT patients, 77 pregnant HT patients and 36 post-partum HT patients. According to
levothyroxine sodium (L-T4) administration status, the pregnant HT group was further subdivided
into the non-L-T4 subgroup (n=36) and the L-T4 subgroup (n=41). Kruskal-Wallis H test was used
to compare the general clinical data, thyroid-related indicators and serum UGRP1 levels among
groups. Spearman correlation analysis and univariate linear regression analysis were performed to
explore the influencing factors of serum UGRP1 levels in HT patients. Results UGRP1 expression
was negative in thyroid cells of all healthy individuals, while 80% of HT patients exhibited positive
expression. The serum UGRP1 levels in the control group, non-pregnant HT group, pregnant HT
group, and post-partum HT group were 359.52 (297.84, 440.60), 695.77 (518.55, 865.04), 207.96
(173.82, 264.91), and 582.08 (280.83, 735.87) pg/mL, respectively, with statistically significant
differences among groups (P<0.001). Correlation analysis showed no significant correlation
between serum UGRP1 levels and thyroid-related indicators or gestational age in pregnant HT
patients. Univariate linear regression analysis revealed that pregnancy status was negatively
correlated with serum UGRP1 levels in HT patients (f=-424.457, P<0.001), while L-T4
administration had no statistically significant effect on serum UGRP1 levels in pregnant HT patients
(P=0.890). Conclusion Serum UGRP1 levels are significantly higher in HT patients than in
healthy individuals. Pregnancy is an important factor affecting serum UGRP1 levels in HT patients,
which can lead to a decrease in UGRP1 levels, while L-T4 administration has no significant effect
on serum UGRP1 levels.
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PEFCR IR, % S 8T R IR D) REIRIR I, B Bk FIAHOG 1 1 (uteroglobulin-related protein
1, UGRP1)EZ & Tl F R A0l FORARA LY, B dudk. W AEKRE s S haelR.
FE HT J 2 v, 2 DR MR e Ak 00 L o 7S ) R T 53 PP e 0 L 2 7 465 ) R G 2 bR v
B, anf 2 A B 1 A =18, T BN SR FFOIR i 0 P o 40 0 1 R A O B (factor
associated suicide, Fas) MM, HEME F4UMET. A7 HH 7P HT &3 HUR R4 2
UGRP1 5 Fas 3t3ik, H UGRP1 FHIEHZIT ENR-1p REEE s, I UGRP1 /K
AT RE S S R AAH G . IR P AT AN L T bk E 00 i S A A A R 7K T 25 AL
R AR D AE). H ATAESRIY) HT B F 2 e /2 HURBR B4 (levothyroxine sodium,
L-T4) W37 HOR IR EKT, it Foisid s s 4L s UGRPL KF, ik & L-T4 H
2%t JMEE R, PR ML UGRPL /KPR X LRI L-T4 FIZ5H — e it 5= 3.
1 ARG
1.1 HEEBRE

IEH R HT B2 AR IR A 2023 4 10 H—2025 4 7 H 2RI FR 55—
Jig 1% e b 6 1 i 27 =35 ) R B 28 AR AS o[RBT BB e N 20 WA RHT 12 2 B SR R ) (22 )
4~28 W) HT &3 77 B9 HT H, HhaFRERA L-T4 K& 36 41 v3AF L-T4 I
H, IETEMRA L-T4 (M8 41 6108 L-T4 WAH; EHL 30 Hlfd R Lot A A, 36 #il Mgk
HT B8 A ARSESR HT 41, SEHL 36 =5 1 AR HT B35 7= )5 HT 4.

N O B (18~45 %) Ltk @ & (WEEE) (NR IV 1RO
HT (S Ibite: A7 16 HOURARDRIE MERN . (i A FR B Ak B Hifg (thyroid peroxidase
antibody, TPOAb) Al/skHTHIRARERE (A PUfA (anti-thyroglobulin antibody, ATG) BH{:, W]
FEA A A AR R 8 . HEBRbRdE: O WEIRFH HT BHEHURIRME (thyroid-
stimulating hormone, TSH) 7K*F->2.5 plU/mL {H AR L-T4 VEI7: @ A HIRIEFA S8k
BURHERBURYT S @ BEAEHIZ FURIRTIRE CIEE: @ ™ B SRIIREA 4. % T3k
BEBLAC I Bt (R'5: PJ2012-02-08) , ZREZEMIGHET.
1.2 &5

G4k (immunohistochemistry, IHC) : —#t (Fgfii A UGRP1 £ s BEHiiA) W H b5
R EMHAGRAT . 3t (Wb EHi% 1gG YD 1 DAB KA B AL hi2 8
WA H ARG PR ) - M5 TPOAb ATG . JifF 25 = 1t R iR i 28R ( free triiodothyronine, FT3 ).
T B8 VU R AR JR 282 (free thyroxine, FT4) . TSH ¥ 74 ]F Centaur XP {X 2%, 1%

PG TF =W G IR A AR AL E R & . UGRP1 BEEL S 2 (enzyme-linked



immunosorbent assay, ELISA) {7l & (4i'5: CSB-EL020819HU) MW H B X EEAEMRHEA
R,
1.3 7k
131  IRER SRR SR

SCEE T AT I 70 R RS S I R — k), TSR YR HT 41, WE4R HT 40075 HT
G L-T4 25708 € 4 i ML G F Dise . FT3. FT4. TSH. TPOAb. ATG
JKFo MG UGRPL ZKSFATIR F ELISA.
1.3.2 THC &3l

HUE# N Je HT 8% 10 BIFCRIR G RIFRAS, SEokbrAHINE 2 5kE3Y, 17 UGRPL
HC Zeth. DI © B3P ET 37 CIEEMATIHE 30min; @ JIA 0.3% Triton X-100 ¥
W IR E 30 min, HEERANEEZEE; @ A 3% H02, FHiIFE 30 min, FHKT AR
Pt S AL IEEE Y @ WNFREELE 1 500 %Pt A UGRPL £ okedifk, BT 4°Cukffit
& ® KHZEREE 30 min, 0 AP EEAR L1 ZH RN, #E 30 min, JIA DAB
R, FEERTEE 2min, 2J5HAMAKMELIER AR © KHABARIETE 530
s, HARRTIGE, PERIRE
1.4 SERS A bR e

FE65 S AMEE N W22 IR IR UGRP1 Rk i, HERIERE R T IR, FIR RN
e M5 R A L AR Bl (A TR UGRP PRI
1.5 SitFaeE

iZ i SPSS25.0 GiitHifh. T BURL. FFA IEA /i U LA X + s oK, 24 LR
FJ5 2253 WT s AFFE IEA S A7 U LA P2 (DU S 3R EE D [M(Pas, Prs) 3R, 2RI ELECR:
M Kruskal-Wallis H 0%, 2 2[RI Y ELEAE ) Mann-Whitney U K3t AHR A% 73 Hris H
Spearman FRAHSC/M T BEARIRZS 5 L-T4 FZ5%S HT &35 ML UGRP1 7K-F-IX5E K F £ itk
B LA P<0.05 NZERAG G508 L.
2 R
2.1 IE¥AE HT B3 PRI+ UGRP1 HRE

10 1 IE 5 N HUR IR0 UGRP1 RIABAYE, 10 4] HT &g 8 51 HUIR IR4H M UGRP1 &
LB, LK 1,



B 1 UGRP1ZERRIRMAMAHIRE THC %200
Fig.1 Expression of UGRP1 in thyroid cells THC %200
A: Expression of UGRPI in thyroid cells of healthy individuals; B: Expression of UGRP1

in thyroid cells of patients with HT.

2.2 B —RBORL R PR ARSI R B BB

SRR, AREESR HT 4. SE0R HT 41, 77J5 HT AR R A48 (leukocyte,
WBCOC) « H k41 i (neutrophil, NEUT) « [N 2 IR 2 % 4% # i (alanine aminotransferase, ALT)
RINEA DR BF L HE (aspartate aminotransferase, AST) « FT3. FT4 ZR L4 Lo
TSH /K FAEPUALIA) 22 74 Giit- 8 X (P=0.010) , JLhdRiEYR HT 415400k HT 2 7H
Gt FE L (P=0.018) . HARMWHAN LK LS I #E L. ATG. TPOAb /KFHIA % 7A 4
R (P<0.001) , HAXHIEA L H A S22 RAA Gt 8 3, Frd i P<0.001, 4R
PIAR L TG m L WAk 1.

R1 AR BER R FRBIRIR LB X £ s, M(P2s, Prs)]

Tab.1 Comparison of general data and thyroid indicators among four groups [X £ S,

M(Pas, P75)]

control group

pregnant HT

post-partum HT

Items (n=30) non-pregnant HT group (n=36)  group (n=77) group (n=36) F/Hvalue P value
Age (years) 29.08+5.71 30.94+5.16 31.4743.95 31.42+4.80 1.660 0.180
WBC (x10%L) 5.46 (4.69,6.69) 5.82(5.09,7.39) 5.87 (4.37,6.61) 6.68 (5.60,8.00) 2.303 0.512
NEUT (x10°/L) 3.62 (2.60,4.07) 2.93 (2.56,4.75) 3.58 (2.55,4.57) 3.33(2.54,5.20) 0.145 0.986
ALT (U/L) 23.00 (16.25,32.25) 21.00 (14.25,26.50) 24.00 (12.00,28.00) 16.50 (13.75,22.00) 1.627 0.653
AST (U/L) 21.50 (18.50,24.50) 19.00 (16.75,23.50) 21.00 (19.00,28.00) 18.00 (15.50,25.50) 4.966 0.174
FT3 (pmol/L) 4.51(4.23,4.92) 4.47 (4.36,4.92) 4.33 (3.96,4.63) 4.58 (4.51,4.99) 5.420 0.144
FT4 (pmol/L) 16.32 (13.85, 17.61) 15.38 (13.70,15.67) 15.00 (12.99,17.06) 15.59 (13.58, 18.41) 2.183 0.535
TSH (nIU/mL) 2.03 (1.37, 3.04)*4 2.46 (2.07,3.45)» 1.64 (0.99, 2.29)* 2.79 (1.49,3.55)*4 11.347 0.010
ATG (U/mL) 1.00 (0.40,1.30)* 51.60 (3.10,419.60)2 21.30 (2.20,134.85)~ 8.75 (2.00, 29.30)~ 43.569 <0.001




TPOAD (U/mL) 43.30 (32.25, 54.10)* 973.75 (332.40,1 300.00)~ 665.10 (134.50,1 300.00)~  843.25 (148.98,1 300.00)~4  47.562 <0.001

L-T4 dosage (ng/d) 62.50 (25.00,100.00) 50.00 (37.50,56.25) 31.25(25.00,81.25) 1.051 0.591

UGRPI (pg/mL) 359.52 (297.84,440.60)°  695.77 (518.55,865.04)4 207.96 (173.82,264.91)*  582.08 (280.83,735.87)4°  62.199 <0.001

7E: *2% For the same indicator, the same symbol marked between two groups indicates that the
difference is not statistically significant
2.3 PUAE M UGRP1 KFHEK

XA RISk HT 4. 4R HT 2H. )5 HT 4HiiE UGRP1 /K-F73il0h 359.52
(297.84,440.60)- 695.77 (518.55,865.04). 207.96 (173.82,264.91). 582.08 (280.83,735.87) pg/mL,
i A SR L (P<0.001) .« GEYR HT 5% B4 (P<<0.001) « #E4R HT 41534
#% HT 41 (P<<0.001) . 4R HT A577 )5 HT 41 (P=0.001) %R Gt L. EElR
HT A5 RAZERA S ERE L (P=0.031) . JEMEYR HT 4577 )5 HT 4. SHRA 5/~ )5
HT HAZER TG FE L. & 1.
2.4 WYz HT B UGRP1 K F5 LR R

Spearman FRAHI T4 H, YR HT 2183 UGRP1 /KF5 FT3. FT4. TSH. ATG.
TPOAb. Z#JH3 o FEA KN WE 2.

X2 IR HT B# UGRP1 KPS L E R KA

Tab.2 Correlation between UGRP1 levels and various factors in pregnant HT patients

Items rsvalue P value
FT3 -0.039 0.772
FT4 -0.110 0.406
TSH 0.108 0.417
ATG 0.249 0.057
TPOAD 0.009 0.949
Gestational age -0.017 0.899

2.5 EHRIRAS TSH K L-T4 Xt HT B UGRP1 /KK m

PAEYR HT 45855 I35 UGRP1 KPR &, A L-T4 fl&. 2 RA L-T4 NE
Ak, VA4l HT B35 ME UGRPL K- N4 R, TSH. &y EARE (RET7 -
0=1%, 1= , ZFRBET R ANE R A4, SRR L-T4 LU L-T4 71

BEHEYE HT #3515 UGRP1 K FEA BE#M (P>0.05) , TSH % HT B 5



UGRP1 /KFEA BEFEm (P>0.05) , EIRIRESS HT B3 1175 UGRP1 /K1 2 &3 7 tH
% (f=-424.457, P<0.001) . W3 3.
3 HRIRSE TSH K& L-T4 Xt HT BE UGRP1 KFHZm

Tab.3 Impact of pregnancy status, TSH, and L-T4 on UGRP1 levels in HT patients

Items B value 95%CI R? value P value

L-T4 dosage -0.293 -0.904~0.318 0.016 0.341

L-T4 usage status 3.065 -41.141~47.272 0.000 0.890

TSH 5.386 -8.811~19.583 0.006 0.453

Pregnancy status -424.457 -513.899~-355.014 0.500 <<0.001
3 W

IEF RGOS RE, BRA AR T BE 2 R A — R A0 AR B B DO R i LAE KR B 76 oK
(e B M R KAl ik 2 s e B A AR R R AL ) B AR KR 24k 1 AT RES A
P, YEREBEA IR IR D) A8 0 A BP0

UGRPI $:PERL T ARG tifk 5q31-34 X3, HE1AZ T/EBP/NKX2.1 [F] 5 5 A
FIEZEEP), T/EBP/NKX2.1 [3RIAXS PR IR E AN 7 A . FOR IR & BuAt
DR A B BB IR AR N, I G R i U UK I, UGRP1 fJ3R15%Z Thi.
Th2 4 AU R AR S SO R U2 4%, Thl BU40H 711155 UGRPI mRNA [HIRIX,
1M E /2R -5045 Th BLA0 i -7 0% UGRP1 ik A7 I 1EH o

ZWF RN, UGRP1 fEIEHS N FURIRAEIRR L APINE, WAE HT EE ARk ik
80%, 1ESE UGRP1 /£ HT & HURIRA L P2 R W B0E, v BE2 5 HT #yRw it
2. I3 UGRPL /KFHR BoR, JEUEYR &= J HT 838 T B ANFE, i —PHIESE UGRPL
5 HT MRBE. 4, 4Rk HT B3 1MIE UGRP1 /KFAVY B K TR R HT B3,
TR, 107 J5 i F e Am U B 2 (B0, X AR AR (W] 5 SRR A B A S e i SZ L AR G, iR
JUE R AL 07 — 2 BRI )[R R R RS R, FR i A4 A L T bk EL 20 it A
) 52 0 L R -7 s A G BR AR S 2 RIS . AW FUR AU IR HT &% 1) CD8' T
YA CAMRUEETE T 408 Lb#l & CDA™T 4if ChEhIE T 408 /CD8 HE L T IEH, M
IREFIERG, CDATT AT 45 Gy s, i CD8™ T 2 o YU 3e8 S o) 40 A 1 45 5 3t ok
/> B AR AT, (R AEAR HT &35 & K Th BUR A0 5 G &-1) KF
BEAR, Th2 BYH0 4 4H AR /K P Fh s o X BRI GR REAT 1) S 2 SZ AL T B2 HT S8 L35



UGRP1 7K FEARAIZ O SRR, S 1 BEAAR A od B SR 4R 1 7 A= AR A B S8 1 726 UGRP1

ALK (B4 B o
HURBR T BE S Bt it bn o B, DUAWTFix S FT3. FT4 o 25, 1 TSH K

FAEARESR HT A 5 8E0R HT AIRAF RS2 2R, 776 IR FUR B D RE B A B A 1 Ry

K. TPOAb. ATG /KFAEX IR 5% HT A ZEREE, H HT SAHRTHEZER, R

JUiATE R HT BIROHRE, ANZEGRETW .. MR Ry, IR HT £ i

UGRP1 /KF5 FT3. FT4. TSH. TPOAb. ATG JZ# AT i34 500k, Bl AEIRI UGRP1

KA AR YRR S S B AR, T AR HUIR IR D) B8 K ik~ LR
itk — IR R R T IS HEXT 195 UGRPL P52, B 7[RI AR gk HT 285843

N L-T4 WA, 9F L-T4 W4, 258 2/RRA L-T4 X T L& UGRPL AKFIC B S . iX 2

7 L-T4 (677 1F FIAE T 24 IE HURIR DU REDRGR . T AR EI4% UGRP1 [{13%1X, % UGRP1 Jt

PONEEYRI HT B L-T4 HI 25 R AL SR . T FRAAEA R AL, FEAERUD,

ARANFE W AR e A KB 7 W EAEKE 724 1) 5 UGRP1 /K-F KB AE

Kk REFITRZ O KFEARIBITT, Bt DBEIRE M HT £ s UGRPL /K1
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