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(HE] BB HEA UG MRS G 3K E M (sex hormone-binding globulin, SHBG) K fif 42 it & 11 A6 H.AE i &
[ (thioredoxin interacting protein, TXNIP) % ik 5 4% Ik I 5 F 5 (gestational diabetes mellitus, GDM) J§ &% 2 H#EHL K
FENR A AR St . ik B LLEERE 2021 45 1 H—2023 4 1 AR GDM &35 112 BI4E R BF 58 %t
G, 55 A G R 1 22 4 1) 6 GDM. /Y 4 WR 301 2o v 112 G045 S b BRI, LA 2 A s s 2505 2 b ol b L e B 3
FEPLIEE . = Bk H Il Ctriacylglycerol, TG) | & JIH & B (total cholesterol, TC) | ik %8 B I§ & A JH [# % (low density
lipoprotein cholesterin, LDL-C) . Ifil#§ SHBG } TXNIP /K, 43-#7 1l 3 SHBG M TXNIP 3 ik 5 25 1 i B 4 )5
2 hi Bk W56 M08 1 TG TC,LDL-C. %5 J§ i & F Je 9 & RACHTHe B AH G M. 43 B i SHBG 22 TXNIP %f
GDM KRBT M. &R TR E I . BE 2 h B L EH TG, TC.LDL-C 25 i B i £ R i1
FICHHE B T X A (P<<0. 05), #5841 SHBG K T X B4, TXNIP & T4 B4 (P<C0. 05), IfL¥4 SHBG 5
2 MLAE VRS 2 h s L2038 H TG TC.LDL-C . %5 I8 i & 2 K 5 Z HRPTH8 502 A 26 (P <C0. 05) 5 1L 7%
TXNIP 523 i B V485 2 h M8 AL 40 & 1 . TG TCLLDL-C ., 25 i 15 2 M B 3 R IR F8 B IE M 6 (P <<
0.05), BESRMPTEH ML E A M TXNIP J& GDM £ % B & K [ 2 (P<C0. 05), il ¥F SHBG /& GDM
RIRBGA 2R (P<C0. 05), Il SHBG . TXNIP B— KB A 7P GDM % 9 1 il 28 T i # (area under the curve,
AUCO A28 0.771.,0.751.,0.844, 518 ZSHEIMME )5 2 h B BEEIM A & A TG TC LDL-C. 55§ BH 5 2 &
B RAPUIEECS E SHBG 2 FAAHXE, 5l yE TXNIP 2 I1EAHX,
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Study on the correlation of the expression of serum SHBG and TXNIP with insulin resistance,
and glucose and lipid metabolism in gestational diabetes mellitus
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[Abstract] Objective To explore the correlation of the expression of serum sex hormone-
binding globulin (SHBG) and thioredoxin interacting protein ( TXNIP) with insulin resistance,
and glucose and lipid metabolism in gestational diabetes mellitus (GDM). Methods In total, 112
GDM patients admitted to the Northwest Women’'s and Children’s Hospital between January 2021
and January 2023 were selected as the research subjects, and another 112 pregnant women
without GDM undergoing pregnancy examination in our hospital during the same period were
selected as the control group. The levels of fasting blood glucose (FBG), 2-hour postprandial
glucose (2 hPG), insulin resistance index (IRI), triglyceride (TG), total cholesterol (TC), low-
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density lipoprotein cholesterol (LDL-C), serum SHBG and TXNIP were compared between the
two groups. The correlation of the expression of serum SHBG and TXNIP with FBG, 2 hPG,
glycated hemoglobin, TG, TC, LDL-C, fasting insulin and IRI was analyzedas well as the
evaluation value of serum SHBG and TXNIP in the pathogenesis of GDM. Results The FBG,
2 hPG, glycated hemoglobin, TG, TC, LDL-C, fasting insulin and IRI in the research group
were higher than those in the control group (P <C0.05). The SHBG of the research group was
lower than that of the control group, while TXNIP was higher than that of the control group
(P<C0.05). Serum SHBG was negatively correlated with FBG, 2 hPG, glycated hemoglobin,
TG, TC, LDL-C, fasting insulin and IRI (P<C05). Serum TXNIP was positively correlated with
FBG, 2 hPG, glycated hemoglobin, TG, TC, LDL-C, fasting insulin and IRI (P <C05). IRI,
glycated hemoglobin and serum TXNIP were identified as risk factors for the development of
GDM (P <C05), while serum SHBG was protective factor for GDM (P <C05). The area under the
curve (AUC) of serum SHBG and TXNIP alone and in combination in the assessment of
FBG, 2 h PG,
glycated hemoglobin, TG, TC, LDL-C, fasting insulin and IRI are negatively correlated with

development of GDM was 0.771, 0.751, and 0.844, respectively. Conclusion
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serum SHBG and positively correlated with serum TXNIP.
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T U B 8% JR 95 (gestational diabetes mellitus,
GDMD & G 9 3 i 4 19 3 K0 2 — o A AL Wil B 4
RS LR A 5 ) Aok 5800 7 S o B 1L 98 5 L 2 R
RS 55 I RE 1 98 38, AN ) T 4 3 3 Lo PR 1 T
Oy B R AN . GDM AR Sy A0 7 4 iR 0 )
EE I A A S 5 i o TR % 3R IR TR R R
KR B EEERE S PR A HRT RAC AT Z
WFFEXF GDM /Y95 BEAL R #E 4T 7 2R &K AH 73 7 Pl
ke 2mme Y, W4 S GDM BE RS
F ARG AR A AR DG LE W Y T A B T 5
GDM 37 K gt xf PG )7 TAE . Mg MRS
K4 H (sex hormone-binding globulin, SHBG) & i
IR A LY 2 1 R S E JEER B o G Al P R
BT A YR DT B A R BAE T R
H (thioredoxin-interacting protein, TXNIP) J&—#f
VR ERER (s N i (DA SO A: U S R
T OB A O B B KR kR U A
T E A ATE XL SHBG K TXNIP ik
U R S W PR TR &5 2R R BT S i A B AH O PR BIF 5
HIE AT R S A AIF 5T e T B P I 5 09 5 125, 23 A 1l v
SHBG B TXNIP 215 5 4F ik 910 PR g R B 22 Fk i
BAEREAC B9 AH S & fE 48 78 SHBG Al TXNIP
5 S 3RS TR s BIL Al wh B9 TS OF D it — 2B 1
GDM it b5 B &1 X 3697 W o2 e AL L A

1 B8 5575 &
1.1 —gerl BRI E L JLEE B 2021 4F 1

H—2023 4 1 AWIAH 112 ) GDM B & N HF5E
X4 L AR . WABRTE: OFfF A GDM 1yl IR
LW QAR 18~35 %3 @ FLR AT Uk ; @ a2 1 242
KR e OB FEZIT A R A . HEBRbRiE: ©
Z RN L LE AR O G IF 4 ik 1 & 1l O MG £ R
BT IR S AR RN s DT B DI REFR AR R H s ©
FHR B D e 0 5 © 4 U A A R 5 1 & Il R
S8 R A 9 0 s D 1 bR . D 3k BOAS B ()
ZER ) Jo GDM 1Y 112 i) 4 8% 39 Lo P A o %k BRA
WET S A D IE 5 . 2 41— MWk LA 25 R B g1t 2
MU (P>0.05), W#EI,
A5 38 3 B B R 2 A B AL

1.2 IR S R K AR R bRk I A BE S . oR H
I AR SRS 00 A8 7 25 L IR VIS 2 b IR 5 R RO
AH 2L T SRS I W5 A 1M 21 25 75 50 4 8 A A ASCAS:
2RI R IR R RARPURE A 2 A g A g
FT A T = B H o Ctriacylglycerol, TG) | &L AH [ B
(total cholesterol, TC) K% B A5 & H B [E B (low
density lipoprotein cholesterin, LDL-C),

1.3 I3 SHBG K TXNIP KFEAM  ABE)E . %
L HRCH 0 25 T B BRI 4 mI, A R B O HL
3500 r/min B.040E 12 min (B0 k4 13.5 cm)
B b W, SR T R e g 5 K i JE SHBG I
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Table 1 Comparison of general information
(n=112)
- AE ERIRENE RS SR A 1) il PR 95 % T 5 4R s (% 96D
(x £s5,%) (x+s) (x5, J8) %, % WK AT EAV /iR
W4 29.0642.14 22.0640.79 26.814-0.84 11(9.82) 50(44.64) 62(55.36)
X A 28.7941.56 21.974+1.12 26.7440.59 7(6.25) 43(38.39) 69(61.61)
/%2 {8 1.079 0.695 0.722 0.967 0.901
P H 0.282 0.488 0.471 0.326 0.343

1.4 SeibaEdyik B SPSS24.0 e AR 43 7 4K
o TFEBORER I ¢ K250, THERRER T X K.
Pearson AH ¢ Z BB R X 1L 7 SHBG ., TXNIP 5 il
BB 2| MG HE AT AH S MR 43 AT, Logistic 32 4 [0
VAR P T 52 e [R5 0 Ao 22 1 A2 10 AR AR AR
(receiver operating characteristic, ROC) i ¢ 73 ¥t
1% SHBG K TXNIP %f GDM 3 fli iy fi . P <<
0.05 AZFAGITEE L.

2 &5 S

2.1 EIERR LR WP A AR VEJE 2 bl
Wl R ML ELEE 1 3 T R, 2 R A gt e
M(P<C0.05), W3k 2,
F2 2 HMBEERIEE
Table 2 Comparison of blood glucose indicators

between the two groups
(n=112,x £s)

Gl L (P<<0.05), W& S5,
x4 2HMAREREER
Table 4 Comparison of blood lipid indicators
between the two groups
(n=112,7 +5,mmol/L)

45 TG TC LDL-C
sl 2.89+0.31 4.9740.85 3.01£0.61
X AL 2.4140.25 3.6440.57 2.38+0.54

(Al 12.756 13.753 8.184

P <0.001 <<0.001 <0.001

x5 24MF SHBG K& TXNIP 7k FLb &
Table 5 Comparison of serum SHBG and TXNIP levels
between the two groups

(n=112,x £s)

41531 SHBG (pg/L) TXNIP(ng/L)
WFoE 4l 314.97457.69 53.69+7.81
Xf HE 4 429.85440.61 40.15+8.23

¢t {8 17.234 12.929

P <0.001 <<0.001

- 23 I il BiG 2 himt  BHEmiES
(mmol/L) (mmol/L) %)
W FE 4l 5.91+1.73 12.794+2.51 8.71+2.35
X AL 4.3240.33 7.84+1.83 5.0640.96
t 9.554 16.864 15.217
P 1 <0.001 <20.001 <20.001

22 2HREIERR LI WEOC A A RIS R MR
BRMPBEE R TN RA, ZER AR E X
(P<C0.05), W33,
®3 2HBEDHERERER
Table 3 Comparison of insulin indicators

between the two groups

2.5 17 SHBG.TXNIP 5 i %, B 5 £ | 15 5

HRYES AT Pearson 23 AT 45 3 Wow , 25 i 1 bE 45

J5 2 hoBE B L Z0EE 1 TG, TCLLDL-C, % J§

JBE B 2R M IR By RARPUAE B S L7 SHBG 5 A ¢

(P<C0. 05, 517 TXNIP 2 IEH X, 22 5 ¥ 5

TR L(P<C0.05), W6,

£ 6 [MiEF SHBG.TXNIP 5 M #E Bk B & . AgkY

LEES k3 )

Table 6 Correlation analysis of serum SHBG, TXNIP with

blood glucose, insulin, and blood lipids

e SHBG TXNIP
(n=112,x £5) 1R b5 - P r {H P i
2151 MBS (mU/L) T B SRARHL AR B 2 12 1t A —0.617  <<0.001 0.601  <C0.001

= I _ .
ocal 11425291 2994081 #J5 2 hof g 0.681  <C0.001 0.683  <<0.001
R 21 6.7440.95 1.324-0.41 BEAE 1M 21 38 1 —0.677  <<0.001 0.679  <<0.001
Ol 16,179 19,167 T( —0.671  <<0.001 0.670  <<0.001
P it <0.001 <0.001 rC —0.674  <<0.001 0.672  <C0.001
LDL-C —0.623  <C0.001 0.604  <0.001

S_— > »e N

23 2 AMfEIRAs LA BF5E4l TG TC K& LDL-C 75 IR B R —0.679  <<0.001 0.685  <<C0.001
PR R, ZF A5 EE L (P<<0.05) ., I e 5 A AR —0.724  <0.001  0.698  <<0.001

4.

2.4 2 #4017 SHBG A TXNIP /K i
B SHBG K FXI B4, TXNIP & FX B4, % 5H

2.6 GDM &% 0 fE B K 2 43 B

o

LI GDM k%% H

[ﬁﬁi(%zl,ﬁ:m 7%@[&1){%\%1‘{3EZI$H \H%
BEPE R M SHBG K TXNIP (4 h i 4 2
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HONHZE, GRER.SEMES GDM BHf#%
SHORH O PR L BE AR I 21 AR L R R AR AE B i
TXNIP /& GDM % 4k i & [ X R (P<C0. 05) , IfL{H
SHBG J& GDM % 9k iy & 47 R & (P<C0.05), IL
x®7.

2.7 L7 SHBG & TXNIP X GDM %k %% ()3 EAS Hr
fH5 87 ROC 43471 7w L 1L 7 SHBG . TXNIP #—
FEATEAE GDM & 9% B9 Bl 28 F 1 #1 Carea under
the curve, AUC) 435l 0.771,0.751,0.844, W3
8, Kl 1,

®7 CDMERHRREZRSHN
Table 7 Analysis of risk factors for the development of GDM

R EEEER PR iR Wald %2 {8 P OR i 95%CI
25 I8 il 4 1.569 0.654 5.756 0.002 4.802 1.641~14.049
WA I 21 3 A 1.239 0.562 4.860 0.004 3.452 1.179~10.100
Jit £ 2 HCHLHE L 1.135 0.461 6.062 0.002 3.111 1.063~9.102
1% SHBG —1.358 0.642 4.474 0.005 0.257 0.088~0.752
1ML 7% TXNIP 1.187 0.585 4.117 0.006 3.277 1.120~9.588

%8 I SHBG & TXNIP X GDM % #% By 1¥E & I E 53 47
Table 8 Analysis of the assessment value of serum SHBG and TXNIP in the development of GDM

£k o I AR AT A HURSE D)

FESBE YD) AUC

95%CI

%% SHBG 372.39 pg/L 67.86
13 TXNIP 46.87 ng/L 76.79
ZHEKA — 78.57

0.702~0.849
0.631~0.842
0.786~0.931

77.68 0.771
71.43 0.751
85.71 0.844

— IfI{%SHBG
- [ILIHTXNIP
— B
—SHLR

0.0 0.2 02 06 08 L0
15

B 1 Mm% SHBG & TXNIP 3t GDM % %% B i 15 M B 2 7

Figure 1 Analysis of the assessment value of serum SHBG and

TXNIP in the development of GDM
3 i it

GDM J2 I K 16 7= B8 UL 1) 48 Bk 399 9% & i » 34
Joi LR 5 22 Hw B &2 2% AT 3 30™ 1300 1 8 95
WG 5 2 RUE BRI 1 K s AU 34 s DL R B LR
20 L 2 43 W I K 0 & 5% ) 4T AR 285 )Ry S A A R G
LI B A fe Bt R SC B g e, A R
Z Z e i U R Y o I o 0 R R BB AR BT
MR A, TSR ARE Bl X GDM & 9 HIL i F 5T
MARBIRA B Z 475 GDM (B # F g 1R
K g 5 R HCPLAY & RPIE YL, Sarina 455 B 5E
FH,.GDM 22 15 iy £ b ) TXNIP £ & % 7 &k
AL JFIESE TXNIP A 37 5 0% 4 0B 88 0 2k {4 ol
AL AL, MR RS R . Bk, SHBG 1R
Sk 22 B8 O L 2R A AE 1 U A ) 24 R AR )RR T R
S I AR 1 EL A R B S A T RURE S T 2

B BE, Qu S 5 K B, 76 B Sl K i 21 2 1 S AR
K 1 R T 5 8 5 R 06 R UE TP, SHBG 5 i
5 RARPU R W RO OG, rTREJE T RS RPN
WY E &Y. Bk, 3 — 25 B v
TXNIP,.SHBG 5 GDM H # % g 18 5 2550 & B 5
F WA G A7 B I R 52 B v o) B LA X M Y
W K36 97 7 % 20 GDM B 1Y IR 45 )
ARBFFE 45 LR GDM 8 0 I AL 2= 5L
R 5 R ARPURR B (938, L7 SHBG /K 2 T B
e, WESE & B, A 0 32 B % 0 T A R
IR 1 DR, L3 3 o R TG 2 7R AL AR KT I b 1 5%
HURE 1 R R L o] 5] R i A SR T i e mE L
Pt 3 P p85a I I S W R Ik LIS 3 Y i 1 B E A
B Sy . 2 5 EE S S E BT PBK/AKT
W YR R Z ARG S p8Sa W pl10a
WL B ME AW . 15 PISK i b6 Mg o, ik
1M 51 & — RV A5 5 K N, A2 325 48 44 15 11 45 B
A T 98 5 e A AR W 2= R . I i 5
S3AT IV SHBG AT B8 8 9 15 0 IR 16 LIS 3 34 1
p85a VAL I A B im B 3/4 S AF TR AR AL b
B AR B 1 e B AR, A WER G R AR R B
GDM 83 8 i 18 15 25 8L 2 R i 3 HC S0 Fe 5 1 1
I, M TXNIP /K P 52 F i #3358 4 B, 24
TXNIP F k34 It , o] 519 8 2 Z KR ¥ IRS-1 45
B ] TRS-1 1 s 22 19 05 it 0% 4, DT T e Jik i 3%
G, T B S RPN kR, [,
225 1 TXNIP 7] 38 o 9 /0 ) 48 0l % iz IR s 4
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MW SHBG Jr TXNIP 3% 3 55 4 Y S5 D s [5 15 32 3K 470 Bl M AU A0 AR S A T 52

(4 2 35 o V7 2 M 10 5 SBCRIUR R 400 o ol 7 SR
VOBt 2 R0 T, DT BEL A A A A ) AT, 3 3O
ZPBEACHE S R, A, TXNIP Al i 5 98 4 ik 1y
M2 Ak e TG A B A OC B W 1) 2 3K Ok 52 el fig ot 4K
W, ARBFSE ROC 387 /R, L3 SHBG, TXNIP
H— KA TG GDM A% 1 AUC 43 512 0.771
0.751.0.844, #F—PIESE M 7E SHBG & TXNIP X}
GDM 1 5 31 2l 742 £7 78 A1 ¢ 1, 7T $2 7R GDM 1
KA

E ERTR S MR VAR S 2 b IR B AL il £
BTG TC.LDL-C . %5 i B 5 R K 5 R P4
5 % SHBG 2 i A % (P<C0.05), 5 Il i
TXNIP £ IEAX,
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