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Bt 8 AR IR S B B 1 B P 5

REREPH , SR R B, 2B/
(ZHWEFRKRTE—WEERA>A, A0 230022)

BmE BH HTERERMKERS L(UGRPL) 5L FURIRIIRERGR (AR ME. 77k BEHR 96 I Ak FH i
Horp A s HUR R A AT AEBL A (TPOAD) BT HARIRERE A HT IR (ATG) B R  66 B BT iR FHPEZEL, HARIR A B iR BA
P 30 G HUARBATELL , REIAERE A 96 Bl Xk BRZHL, 2359 Lo 5 = 2AL 8] — B PR BERE | HUAR MR AR G 5 4 S 1L UGRPL /K
o FEVRSNA R e N HURIRIE H 40 (NTHY-ORI 3-1) , 59 51 o 25 38 ROREZH A S UGRPL [k 2, SR FH ARG 9 5 Wit 35
(ELISA) A I 240 fa 5 77 LW T4 K IFEFT I . S5 R =41 e HURIRER (TSH) \TPOAb Jo ATG 545 AL, 22 AT GEit
FRU(P<0.05) o FUABHMEZ HUABIHELA M 3 UGRPL 7K F-43 51 2 (303. 97 +156. 00) pg/mL, (352. 13 = 188. 37 ) pg/mL,
1 TR IR (237, 54 +137.20) pg/mL 21 ] 22 5 A G274 78 30 (P = 0. 005) o HEApp (AR BRI 20 55 B A 1 20 P 28 ) e A 22 5 o
Gl L, ZHF Logistic [B 943 H1HE 78 UGRPT 2 5 A& 11 HF ki 28 05 1) f& 6 IR 28 (OR = 1. 004 ,95% C1:1. 001 ~ 1. 007, P =
0.007) . %4t UGRPL JJki K 23 2 A HORE 19 A HEAR JIR IE 3 40 M 70 WA 1) T4 IR B2 22 S e t27 18 o BBk IR PE R IR 1Y
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al K B 20 PR P 385 A 10 358 v % B T
HUR BRI A, RO —Fh B B e P
T EBREHMH<HEH 1 (uteroglobin-related protein 1,
UGRP1) J&—Fh2y 10 ku 153 W 1, PR A 731
WIFRE K 3A % G 2 (secretoglobin family 3A
member 2, SCGB3A2) ,#Jg Tk EHO XL, F
BFGRTAUE E A, AR R KT e
YRR 15 ) 5 i 2 A i 0 G , 7 FRCBR B
HAP BRI DRI o SIEH AL
], B B S v ORISR 1 2y AL s AL T g £
A 5¢31 — 33, 3% /2 A UGRP1 KE[H Fr7E 1y IX ek, B%
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BEAS AR IR R B S A 5 o TR A R D 3 FROIR
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SETAFAEZE S, UGRPL JE 52 Wi R IR 73 18 T4 1Y
IIRESIEARHE— BT o DT IR A T B
HHMA ML UGRPL 915K, 5154 ¢ UGRPL
WLEEILOH FRAR B 200 6 73 20 T4 f9 5200, E— 25 R0
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1.1 ##

1.1.1 A 5H 2024 48 1 H—2024 4 6 HTE%
BUERIR 255 — M E B B N 20 W R T2 2 1Y 96
191 58 3, v A 355 HOIR it 41k ) B 470 4 ( thyroid
peroxidase antibody, TPOAb) %37 H R IR Bk 5 A 31
1A (anti-thyroglobulin antibody, ATG) FH4: it B & 66
BT BIELE , R BR B ST BT & 30 4]
SHBARBAEL , 55 &35 B 96 5] [F) 4F i B I it & P
Vol P fEE R A S X HR AL, M ABRHE : FF A ARTLE
HRRSCRE 565 JURCC I B2 ) Tt 25 1 Y 9 ) 12 B s 1
HERRFRAE: O HARIEFARARSG ;@ HIL " AT )G
@ 259 PEHE @ YR ALt GIFAH
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i B B e Mg ; © AR EO JF B
4 FAAEBUERZ 0 5, ST i 2 BB R R
55— M Jm R e 8 B 22 5L 2t (PJ 2012-02-08) , 3%
WEWEE THEFRES.

1.1.2 e siodts AHURIRIE R 402 (human
normal thyroid cells, NTHY-ORI 3-1) (M55 JE Bk 4=
YIRS PR 7)) s UGRPT Jiok: M 2= 88U kL (1 7
DI RHHA PR A A]) s SYBR qPCR Master MIX
R i i) (gt 58 s AE MR R A WD) 5 5
Yrds BiAE TAEY) TREA FRA A B AN 2 Bk
FI A% 3A2 (SCGB3A2) BIK S e il ) & ( H &5
CSB-ELO20819HU) P4 Kz N HUAR B 28 T4 R S ik
F 4 (H 35 CSB-E05081h) 1 [ 2k i A 26 4 Rl
AR Al ¥ 4H 1k ( immunohistochemistry ,
THC) —41: bt A UGRP1 £ sz ikl 3 4t 5t il
ARAEYIHRA R 7] Z90: PV600 11471 e TG/
HRP 54 .3,3"- 2 RBOR R U Ehie#h (3,3-di-
aminobenzidine tetrahydrochloride, DAB) &7 Bt
SRS AEYHARARRAE . ME =R AR
JE. 24 1% (total triiodothyronine, TT3) & H IR 2 (to-
tal thyroxine, TT4) & R IR & (thyroid stimula-
ting hormone, TSH) , TPOAb . ATG /K76 VY '] F
Centaur XP {% g% FAG

1.2 7%

L.2.1 e RFTA K E o nlicsEIf il sk A AR
B P ) A I DR — M B, I IV T T3 TT4
TSH TPOAb ATG 54545, HARARIIRE . HR AR 4t
PR E RO o T BEHR 55 W B2 (enzyme-
linked immunosorbent assay, ELISA) £l Ifil & UGRP1
K-

1.2.2 wmpeidc F A F R IE & 40 i NTHY-
ORI 3-1 & T35 10% JIG4F MG 1% - B8R 1
1640 5E 4R FR ik, 72 37 C 5% CO, # R 551F
T EREE IR P TR, AR K K 80%
Ze A I FH it 40 e T A A B L, AR A e 4
172 8¢ 173 AT A7

1.2.3  smeded  RBOSECE K NTHY-ORI
3-1, ] HiFectPlus % 4L i) 43 51| e e 25 2844 0k I
UGRP1 Jivks, 7E 37 °C 5% CO, A% F 73l 5e 44 0.
24 J% 48 h fg i as AR FOR 4] & UGRPL B4l (n
=6). LEEK 3K,

1.2.4 BERARARGREIAEGRAKFE X
J Real-time PCR £ H# 53 # H 3 mRNA &35
KV AR QO . BIYIFAILR 1,

®1 514F5
Tab.1 Primer sequences
Gene Primer sequence(5'-3")
UGRP1 F: AAGCTGGTAACTATCTTCCTGCT

R: AGGGGCACTTTGTTGATGAGG
F: CATGTACGTTGCTATCCAGGC
R: CTCCTTAATGTCACGCACGAT

B-actin

K40 454 THC 197740 #1 UGRP1 4|

HAEHUR B A rh i 2Rk K o B &t KR dEAb
P B 7 3G ML B A, 803 7 & T 53R L
B2 AR T R L A T A LIC R, p 20 e
i 70% ~80% fATBI AT Y, R 37 ClaAH 4%
€ J 37 PN 5 et 41 49 1t BEL OB 57 985 75 30 min,
0. 3% TRTton-X100 73 30 min: 1 % A UGRPI
ZyiPEPUIAR(L 2 500) EHIENE 4 COKFERR;
=E4T %R IgG/HRP HiLiAFF 30 min, DAB i {43 2
min, 2K %, H AR TG RS B R 7E B
BE T AT, HEBRARRE R R QL TR T, 4B N A AR
B0 R 1) 48 Ay Ik
1.2.5 4% UGRP1 st VAR e 6900 3 5l
FEULT 0,24 K 48 h iy a5 R TR 2 S UGRPT Jit
RiZH (no=6) 4035 57 3 OICER , U A id.
ELISA #6102 g 3% 55 EIG WY T4 ZKF, AT HL K
UGRP1 JFihi 2l 575 # AR FUR AL T4 43 Wh7KF- 1 5%
M)
1.3 ZFHit=&E  Siit sl 7 SPSS 25.0 Fi
GraphPad Prism 9. 0 {4, XF FitmE 5k, 5 Kol-
mogorov-Smirnov 1F 2K 56 (1) SE B0 5 HE LAY AL + bR
2 (v £5) BB, U 22 Sl Ll R 22
SRR T EA , 22 41 (R) B 7 P LG A fd A LSD A 5,
PR ST FEAS FEABCR ) o AL 5 O 25 0 A i i 2278 T
BAE A A B (A LR B BE ) [ M (Pys, Prs ) 136
7, IR A Kruskal-Wallis Kz 300817 Z 21 0] LL# . 11
BOFORER A X A0 IR AT 24 0] LA, IR R &
PEH & ok T 00 2 B &R Logistic 8] 5 43 4.
P <0.05 yE=mAG I E L.

2 HR

2.1 EEAMRBEESEE ANGFR—BRENEE
RERMERIERRRIEL S 3 4H[A] TSH.TPOAb ATG %

RhRHLER, 2R A G FE X (P <0.05) ; 4%
A TT3 TT4 )22 FIoge 27 o BrARBHIEA
U A PE4] K %t R ZH 3 #H 1A] i3 UGRPL /K43 51
1(303.97 +156.00) pg/mL, (352. 13 +188.37) pg/
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mL, (237. 54 +137.20) pg/mL, 2 [i] 2% B 45 Ge 12 &
SL(P =0.005) , Hordu i BHPE 2 5 e 44 BH 4 4 5 41
[B) b2z RS 2# L (P >0.05) , W32,

2.2 FMELZMERBEZR%EZR Logistic [H13
S DA TC A e R R AR i 4 e A TE
LN ERARAE Ry O, K HRIRI R Logistic [7115 534
2R G R LR FE bR TT3 'TSH UGRPIL X 3 4~
HERNWATFEZ R Logistic [IH TR, 4581
7, TT3 AELATS , U] A5 g XU 18 755 ( OR = 0. 152,95%
CI:0.031 ~0.753,P =0.021) ; TSH B 5 , W 255
XU 5 (OR =1.441,95% CI:1.172 ~1.772,P =
0.001) ; UGRP1 {& % /&5, I £ 95 XU 8% %5 ( OR =
1.004,95% CI:1. 001 ~1.007 ,P =0.007) , W33,
2.3 #ill UGRP1 EFRIEREFRIEKE I
N HUIR B IE % 4 M NTHY-ORI 3-1 4331 %% 4 UGRP1
Sk K ZS AR UL 24 1148 h, 3@ 5 Real-time PCR
15441 UGRPL Jfiki4] UGRPI mRNA AHXHE 4L
25 B BRLZH B i R (P < 0.000 1,8, =17. 49,
ligy = 11. 30) o éﬁﬂﬂ@ﬂ@ﬁ“é}: IHC ﬁ/fﬁiﬂ}é, ?EHH@
JoT R G AT B 4 B . UGRPL J A 41 BH 4 448 fifg
di 6 0. 61 +0. 02,75 2 44 R 41 FH M40 A o bRy
0.15 £0. 03, UGRP1 J5ikigH 7 UGRP1 BH: 40 g o5
iR T AR 4L (P <0.001) . Fikfg il

LI 1,

A B

E1 UGRP1 ERRKIRAMPERE THC x 100
Fig.1 Expression of UGRP1 in thyroid cells IHC x 100
A Expression of UGRP1 in thyroid cells after transfection with emp-
ty vector plasmid;B: Expression of UGRP1 in thyroid cells after transfec-
tion with UGRP1 plasmid.

2.4 M= HERFAR UGRPL FkidH T4 K5y
WK ARUIR IR IE 4 g NTHY-ORI 3-1 433
Yy UGRPL J5ihr M 25 AR BkL 0,24 148 h(n =
6) ,SRIG AR ARG 7% Vs W, A4Ric. FH ELISA
R A0 M B 9% W0 T4 KO-, AR 25
MraeB, FEriAS T4 YR I, i ] 5 4150 22 (8] 1 58
HAERZER TGI8 L (P =0.560) , ##E17 E5%
AT, L5 A = R00AS (3 (P = 0. 844) , B[R] i)
TR 2 R[] T4 Yk BE 25 52 G2 38 3L,
ZE LA UGRPL [y i a3k HUR R4 At 53-8 T4 1Y)
DIRETT REVA MM, WK 4,

x2 FUBHLRPEMEA . AR R X R A 3 HiE IR K — A TR BRBRAE RIEHREE B [~ 5, M(Pys , Prs) ]
Tab.2 Comparison of clinical general information and thyroid related indicators among three groups:

hypothyroidism antibody positive group, antibody negative group, and control group[ x =s,M ( Py ,P:5) ]

antibody-positive group antibody-negative group control group Xz/ F/t P
ftems (n=66) (n=30) (n=96) value value
Age (years) 43.16 +14.76 42.29 +18.34 44.87 £11.94 0.343 0.710
Gender ( male/female) 9/57 7/23 17/79 1.399 0.497
Hypothyroidism course ( years) 4.75 +£2.15 4.08+1.72 - 0.862¢ 0.397
TT3 (nmol/L) 1.64 +£0.25 1.65 +0.30 1.71 £0.21 1.082 0.342
TT4 (nmol/L) 97.94 £28.87 107.03 £27.98 101.58 +22.29 0.945 0.392
TSH (plIU/mlb) 2.94(1.25,11.73) 4.69(2.09,7.39) 1.82(1.48,2.93) %4 11.995 0.002
TPOADb (U/mlL) 677.30(202.20,1 300) 36.05(30.20,44.05) 35.75(28.00,45.08) *  105.977 <0.001
ATG (U/mL) 235.00(5.90,500) 0.10(0.00,1.10) 0.10(0.00,0.30) * 53.389 <0.001
L-T4 treatment dose (pug) 68.05 +30.21 75.46 £40.20 - -0.934* 0.353
UGRP1 (pg/mL) 303.97 £156.00 352.13 +188.37 237.54 £137.20* % 5.543 0. 005

. Represents the t-test between the antibody-positive group and the antibody-negative group; * P <0. 05 vs antibody-positive group; “P <0. 05 vs

antibody-negative group.

K3 MWMELMEFRRRIIRERIE R %H % E X Logistic {3547

Tab.3 Multivariate Logistic regression analysis of factors affecting the incidence of primary hypothyroidism

Variables B Wald/y* value P value OR 95% CI

TT3 -1.884 5.323 0.021 0.152 0.031 -0.753
TSH 0.366 12.024 0.001 1.441 1.172 -1.772
UGRP1 0.004 7.270 0.007 1.004 1.001 —1.007
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R4 BRTEREEZHERMAR UGRPL FihiH T4 B KFELE (n=6,xxs)

Tab.4 Comparison of T4 secretion levels between empty vector plasmid group and

UGRPI1 plasmid group transfected group at different times(n =6,x +s)

Cn Concentration of T4 ( ng/mL) Time Group Interaction
roup 0h 24 h 48 h F value P value F value P value F value P value
Empty vector 35.72 £5.94 38.86 £1.85 33.09 £3.28
9.551 0.005 0.043 0.844 0.616 0.560
UGRP1 36.96 £2.59 39.67 £3.84 31.45 £1.00
y SHURSARABII .
JTE

Ji R T — T i WL , HL PR B o B A=
PHLHRIE 22272 . B Stk HUIRIR A 2 5 &t
VR UL AR IR, SR B R B R AR R AR R
WEZNEREFE A B et PRI R & B R
J , AR AL FIREE R 25 R I R G
TR

B A HUR B R FT A A 3 T 4 A 3 19 S sie R
i, BRFCIR IR B Sl 22 62 , 290 )5 2 B A0 e 22 8 45
T L5 Sh e RN, A B 40 M AE T 40kl B T~
PR A, R S SOTOR IR B AR
FFPR R ZH 2 v bk B8 290 L ) 92 3 ) S it | 4 A 3R
(interleukin, IL)-1 i 988 $K 7 K] T ( tumor necrosis
factor, TNF) I T4 % v(interferon-y, IFNvy) ¥4 FH
EARUE IR R 40 i h B, 2 e B B PR IE
B TR A A A — S T 40 TR A A7 A T DA A
RANMLH FRAEFFRIY K E B S RN R
UGRP1 27 T/EBP/NKX2. 1 |55 845 55 K 84
T WAL [H], T/EBP/NKX2-1 1 it fif & A 0 T
FRODR IR i b B TR R N2 3K , w] B2 T 5 HAR R
REMEEREIEEZ " R 5 RAEH KM
FERAEG IL-3 (4 5.9 13 Fl-17B CD14 F14E ¥5 il
WA F 2 ¥ 5 UGRP1 R B 76 A6 a5 A7 T e £ 4 [+
—XIR", —TE X E A HT g mmrss' ™ &,
HLA-A % 02.07 1 HLA-DRB4 Y37 5 19 535 f1 4
P2 S IOE Y R R R G BEVE T, OF B AT R
R4 A UGRPL & Fas fil HLA-DR $t 3%,
HT B35 HUR IR DI RE I 80R 5 TL-18 35 S 19 FHAR R
il R S S VR WD 7 A AR N ]
UGRP1 5 Fas {323k, I HL AT LAAR A FH bR A 4 it 04
T WEFERFT AT, UGRPT ZER 24 HT
BRI 2 b s 38, 7R AR ATTD HRR i 26
L PR, B HT 85 S8 1 UGRPT 7KF 5
TIEH Ao Mesh, FURIR 40 UGRPL FHPER) GD &
F 2V RYT G 4 5 BRI REWGE
Z5 b iR, UGRP1 w] Gg 5 FAR M 2 B U8R AH G, 1B

FEUR IR D BE SR A R 2228 [ B S e e R
JR , AEH 43 5 s v HR AR AR5 9 TPOAD K
ATG HpfRalBE M IAPE o ZHFIE R PO B K
PO TP R s A8 LT UGRPL /K P34 18 35 T
TEH N AE R IR HTAAR BA 2 1) 28 3 5 oA B 1 1R
H MLy UGRPL K22 53 RG24 o — I, iX
543 U AR T RE A FR DU B () B B S e vk R
JRR TS, 55— 7 T, B QR AL A RS E G
BB M DR 2Rt mT LS S0 AR i o B R, X 43
A A8 I UGRPT ZKSF- B & i AL AT A5 R it —

TR S FH R e Y N TE 5 AR R 4t
P UGRPL (2 63k 1 FR AR AN A , 30 1 FL ARG e s
Ivi] i} 1) 1 2 2844 ISR 4L A e UGRPL J3kr 20 40 it 43
W T4 [R7KF TR 9T UGRPL J& 5 B S 5IE R
Mg FECER B 200 B 43 06 T4 9 D) B 45 SR R B e
UGRP1 JFA e 25 28 A S5 A N HE PR B I % 200 B 43
WA T4 KPR DL B 35 22 5%, iX #2278 UGRPL i = =
KA RE S HUIR R ANAR 530 T4 (T REFFAE ELHEAHSG,
SR L 55 HE R IR ) BB VR A AH S AT BB (R4 11
UGRP1 5 5 & 14 F U A A e AT T R A 2 rputs
(i E— 5%

il
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The correlation between uteroglobin-related protein 1 and

primary hypothyroidism
Lu Chenyang, Ma Xingran, Xu Tian, Zuo Chunlin
( Dept of Endocrinology , The First Affiliated Hospital of Anhui Medical University ,Hefei 230022)

Abstract Objective To explore the correlation between uteroglobulin-related protein 1 (UGRP1) and primary
hypothyroidism. Methods Ninety-six patients with primary hypothyroidism were selected, including 66 patients
with positive thyroid peroxidase antibodies (TPOAb) or anti-thyroglobulin antibodies ( ATG) as the antibody-posi-
tive group, 30 patients with negative thyroid autoantibodies as the antibody-negative group, and 96 healthy people
as the control group. The general clinical data, thyroid-related indicators and serum UGRP1 levels were compared
among these three groups. Human thyroid normal cells (NTHY-ORI 3-1) were transfected with plasmids in vitro ,
thus establishing the control group as well as the UGRP1 group. Enzyme linked immunosorbent assay ( ELISA) was
used to detect and compare the T4 level in the cell culture supernatant. Results The differences in thyroid stimu-
lating hormone (TSH) , TPOAb and ATG among the three groups were statistically significant (P <0.05). The
serum UGRP1 levels in the antibody-positive (303.97 +156. 00) pg/mLand antibody-negative groups (352. 13 +
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W 2% BRE BT R . W 24 B R ek

PRI ) AR Ak CTA IR HrP BEse

SRR, BN, R LT 2 RNHE
(ZBEHKXFH —WE BRI, 4L 230022)

WE BM UIRAREFZG N EERE CT BHEOFH (VUE) BA TR % > S g ( DLIR) 503k 78 £ 8h Bk CT 1M 48 AUE (CTA) H iy
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188. 37) pg/mL were higher than those in the control group(237. 54 +137.20) pg/mL, and the differences between
the groups were statistically significant (P =0.005). Meanwhile, there was no statistically significant difference
between the antibody-positive and antibody-negative groups. Multi-factor Logistic regression analysis showed that
UGRP1 was the risk factor for the occurrence of primary hypothyroidism( OR =1. 004 ,95% CI.1. 001 - 1. 007 ,P =
0.007). The difference between the control group and UGRP1 group in T4 concentration secreted by human thyroid
normal cells was not statistically significant. Conclusion Serum UGRP1 levels increase in patients with primary
hypothyroidism, and the high expression of UGRP1 may have no direct relation to the function of thyroid cells secre-
ting T4.
Key words uteroglobulin-related protein 1; primary hypothyroidism ; hashimoto thyroiditis; thyroid peroxidase an-
tibody ; anti-thyroglobulin antibody; plasmid transfection
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