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[Abstract] Objective To investigate the relationship between the expression of insulin-like growth factor-1 (IGF-
1), insulin-like growth factor binding protein-3 (IGFBP-3) and hypothyroidism in patients with type 2 diabetes mellitus
(T2DM). Methods A total of 63 patients with simple T2DM who visited our hospital from January 2022 to March 2023
were collected as the T2DM group, 60 patients with T2DM accompanied by hypothyroidism during the same period were
selected as the study group, and 60 healthy individuals were regarded as the health group. The general information and
biochemical indicators of the subjects were collected, enzyme-linked immunosorbent assay was applied to detect serum
levels of IGF-1 and IGFBP-3, chemiluminescence was applied to detect free triiodothyronine (FT;), free thyroxine
(FT,), thyroid hormone (TSH), thyroid peroxidase antibody (TPOADb), anti-thyroid autoantibodies (TgAb). Pearson
correlation coefficient was applied to analyze the correlation between IGF-1, IGFBP-3 and other indicators; Logistic re-
gression was applied to analyze the influencing factors of hypothyroidism in T2DM patients. Results BMI, FPG, 2h
PG, FINS, HbAlc, TC, TG, LDL, Cr, BUN, UA, TSH, TPOAb, TgAb in the study group and T2DM group were
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obviously higher than those in the healthy group, while HDL, FT;, FT,, IGF-1, and IGFBP-3 were lower than those in
the healthy group (P <C0.05); the levels of FPG, HbAlc, TC, TG, LDL, BUN, UA, TSH, TPOAb, and TgAb in the
study group were obviously higher than those in the T2DM group, while levels of HDL, FTs, FT,, IGF-1, and IGFBP-
3 were lower than those in the T2DM group (P <C0.05). The serum IGF-1 and IGFBP-3 in the study group were nega-
tively correlated with FPG, FINS, HbAlc, TC, TSH, and TgAb (P <<0.05). FPG., HbAlc, TC, TSH. IGF-1, and

IGFBP-3 were influencing factors for the occurrence of hypothyroidism in T2DM patients (P <<0.05). Conclusion Pa-

tients with T2DM and hypothyroidism have abnormally low levels of serum IGF-1 and IGFBP-3, which are closely related

to the occurrence of hypothyroidism.
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2.1 3HMFXN G —MBFER G AR L PF5
41 . T2DM 41 BMI,FPG,2 h PG,FINS, HbAlc, TC,
TG.LDL.Cr.BUN,UA & 2% & T{@# R 41, HDL i T
fat 2 (3 P <<0. 05) ; BF 58 4l FPG.HbAle, TC. TG,
LDL.Cr.UA B3 & T T2DM 4., HDL it T+ T2DM
ZH (¥ P<<0.05) 53 AR WS S W s 2s 7 C RR
AST ALT b# . Z5 RGEiH2#E L (3 P>0.05) ; #f
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F1 SERRWNE—BRBARMELEREBEx L5, M(Pys . Prs) . n(X1072)]

Table 1 Comparison of general data and biochemical indexes of subjects in each group

EIekzp WAL (n=60) T2DM 41 (n=63) fl FE4L (n=60) F/t/H/ P
AR () 47.86+4. 91 46.90+4. 82 48. 25+ 4. 87 1. 260 0. 286
51
L] 25(41. 67) 23(36.51) 27(45. 00) 0. 934 0. 627
s 35(58. 33) 40(63.49) 33(55. 00)

BMI(kg/m?) 26.38+3. 170 26.57+3. 240 24.38+2.75 9.506 <0. 001
W% A 27(45.00) 23(36.51) 19(31.67) 2. 329 0.312
W bR 9 9 A (AT 7.28+1.69 7.35+1.57 - 0. 238 0. 812
FPG(mmol/L) 9. 8542, 080®@ 7.7941. 8690 6.24+1.78 53.950  <C0.001
2 hPG(mmol/L) 15. 3842. 769 14.6742.570 10.2141. 36 72.192  <0.001
FINS(mU/L) 8.33(7.27,9.90)@ 8.30(6.89,9.11)@ 6.56(5.48,7. 25) 42.418  <0.001
zsHE C Bk (pg/L) 2.94+0.75 2. 880. 82 2.76+0. 63 0.924 0. 399
HbAle( %) 10. 93(9. 27,12. 36) 0@ 9.01(7.36,10.33)@ 6.38(5.11.,7.45) 76.542  <0.001
TC(mmol/L) 5.62+1. 2100 1.95+1. 070 4. 274+0. 86 24.482  <0.001
TG (mmol/L) 2.16+0. 7109 1. 78+0. 58@ 1.25+0. 37 38.462  <0.001
HDL(mmol/L) 1.16+0. 320@ 1. 3140. 409 1.48+0. 43 10. 303 <0.001
LDL(mmol/L) 3.96+1. 2500 3.37+1. 089 2.52+0.74 28.766  <0.001
AST(U/L) 22.53+3. 28 23.07+2. 69 21.84+3.76 2. 189 0.115
ALT(U/L) 21.85+3. 32 23.02+3. 95 22.65+3. 393 1.713 0.183
Cr(pmol/L) 117. 83+25. 0602 103.72+18. 499 73.80+8. 19 87.880  <<0.001
BUN (mmol/L) 7.16+2. 449 6.48+2. 179 5.73+1.22 7.559 0. 001
UA (mmol/L) 397. 52454, 880@ 361.92+52. 160 317.58+46.73 36.457  <0.001

SR, DP<0.05;5 T2DM 414 1, @ P <0. 05,

2.2 FHAHWRBEIIREFS 45 5 MG IGF-1.IGFBP-3 /K
W BF9E 4. T2DM 20 TSH, TPOAb, TgAb
er P4, FT, .FT, . IGF-1.IGFBP-3 & % F

flFELH (¥ P <<0. 05) ;#1984 TSH.TPOAbL, TgAb &
e T2DM 41, FT, . FT,.IGF-1.IGFBP-3 & % &
F T2DM 2 (¥ P<<0.05), W3 2.

*2 HEARWKBRIYEEIERE NS IGF-1.IGFBP-3 K ELL & [x 5. M(Pys . Prs) ]

Table 2 Comparison of thyroid function indexes and serum IGF-1 and IGFBP-3 levels in each group

it

WFFE 8 (n=60)

FT;(pmol/L)
FT, (pmol/L)
TSH(uIU/mL)
TPOAb(IU/mL)
TgAb(IU/mL)
IGF-1(pg/L)
IGFBP-3(png/L)

2.31%0. 4902
8.32+1. 3700
8.16+2. 5400

129.02(122.41.136. 66)P®
214.00(193. 75,231. 06) D@

135. 68+15. 920@
3.39+1. 0200

36.

T2DM 2 (n=63) 4L (n=60) F/H P
3.15+0. 860 3.57+0.75 47.748 <<0. 001
11.38+2. 360 15.16+2. 85 135. 578 <<0. 001
5.09+1. 590 2.35+0.73 162. 098 <0. 001
28(30.56,43.06)@ 4.93(3.12,6.33) 161.750  <<0. 001
. 58(29.90,41.00)@ 9.01(6.75,12.43) 161. 183 <<0. 001
162.70+19. 360 218.35+28. 64 221.913 <0. 001
4.584+1. 370 5.63+1.58 41.736 <<0. 001

W S@BRAM L, OP<0.05; 5 T2DM 4l Lk, @ P <0. 05,

2.3 WFSELITE IGE-1 . IGFBP-3 5 HAth 35 k5 41 56 7k
M1 Pearson tHC /B4l I Bon R 4 B E Mg

IGF-1.IGFBP-3 5 FPG. FINS, HbAlc, TC., TSH,
TgAb £ i F 56 (P <0. 05), L3 3,
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Table 3 Correlation between serum IGF-1, IGFBP-3 and other indicators

in the study group

sk IGF-1 IGFBP-3
r P r P
FPG —0.583 0.001 —0. 547 <0.001
FINS —0.495 0. 000 —0.476 0.002
HbAlc —0.517 0. 000 —0.494 <<0. 001
TG —0.324 0. 067 —0. 301 0.138
TC —0.496 0.003 —0.494 <0.001
LDL —0.268 0.075 —0.319 0.124
HDL 0.176 0.234 0.284 0.107
Cr —0.283 0.132 —0.136 0. 287
UA —0.361 0.072 —0.264 0.113
TPOAD —0.216 0. 089 —0.109 0.184
TgAb —0. 459 0. 041 —0.467 0. 036
TSH —0.516 0. 004 —0.492 0. 007
FT; 0. 239 0. 058 0.197 0.062
FT, 0. 286 0.167 0.247 0.108

2.4 5w T2DM B35 % A HOR R T 8 iR i 2%
PL T2DM f# J2 & & B HUR IR D) B UR & =1, & =
0) M A5 &, L FPG.FINS,HbAlc, TC,TSH,TgAb,
IGF-1.IGFBP-3 iy H & & (AR ) 17 Z W E Lo-
gistic [A 5 4> B7 , 4 5t & 7% . FPG ., HbAlc, TC, TSH,
IGF-1.IGFBP-3 & HUIR IR o) B ek iR & 2F 1 52 mi R R
(P<0.05) . L% 4,

F4 FMImT2DM £EE 4 FIRIRTIBERR Logistic [B 34 17

Table 4 Logistic regression analysis of hypothyroidism in patients
with T2DM
K% B SE Wald y* P OR(95%CD
FPG 1.050 0.372 7.964 0.005 2.857(1.378~5.923)
FINS 0.459 0.472 0.947 0.330 1.583(0.627~3.993)
HbAlc 0.654 0.236 7.689 0.006 1.924(1.211~3.056)
TC 0.786 0.328 5.738 0.017 2.194(1.154~4.173)
TgAb 0.870 0.509 2.922 0.087 2.387(0.880~6.473)
TSH 0.520 0.217 5.741 0.017 1.682(1.099~2.574)
IGF-1 —0.566 0.216 6.857 0.009 0.568(0.372~0.867)
IGFBP-3 —0.707 0.308 5.273 0.022 0.493(0.270~0.902)

3 it

T2DM 85 R P Ab T i i B DR 25 i o S 20 AR
U 0 40 I ) B R 2 40 5 | R A ) B i M F AR
PR o WA SR IO PR ) e IR S 2 EL RS R
FORBR AR ORI 2 AR el B 2 3 A B 18
2 B I WA A A A R AR R W S A T A
WA= B b LA 2 Fh 7 U2 i T2DM 4 4 %6 B AR
e, T2DM LR R S RE VG AE FT LLAH L AE T 1
TR i A 25 L RO I 1 XIS« B2 i) SR 2 T
AT L BFSE T2DM £ FAR R Ty g e iR 1Y & R
PR W 1Y 12 W FR T BAT B 20

A 5T 45 R WL WF 58 4 FPGLHbAle, TC. TG,
LDL 7k F & % & T T2DM 4. fd 5 40, HDL ik T
T2DM 4 | {5 41, 2% B FF AR R ) B v AR m] 5 50 1t
T BE A R AL, R A S W & B T2DM
A IF I IR B T Al v R AR R i AR 3K AL AN R
BERMEI FREMBEPEEOMBEEOS S EZ .M
FENMAE 5 R R 1) I A8 I & AE S in TR A DR 95 97 16
PR = TSH.FT, \FT, J&i2 Wi B R R 5 0 i 3 2235
b TSH H 2 (A A7 I 32 00380 25 L 68 IR FEOIR R 20
BB A HUR IR AP oW iR Be 2 FT, JFT, #y”
AL BA R R ED . TPOAb, TgAb & T H
AR B G S0 1) G DU 8 A 6 FE RN 400 i 37 5 2R
BN RB T A, R KB, BF 5K 4 TSH,
TPOADb.TgAb & m T T2DM 4 fd 4 . FT, .FT,
WE R T T2DM 41 iR 4, 7T fE 2 T2DM 4 B AR iR
Ty ee R = BOE AL 5 NI 242 TSH K P, 51 &
FE PR R 40 A TR 0 HOIR B T B iR

IGF-1 J& —Fp 40 i v 5 [, =2 il BFRE A k. 2
AR PR R S FOR R AR R PR, GHY/IGE Bl oy
500 FRAR R Ty A 0 R OBR AR 9 2 09 AR, TSH v 38 i
IGF-1 9715 HHR R 40 Jf 1 358 5 A0 2 462, & oF
g8 R 7E HUIR R 2 BE R R S R v IGF-1 7K F
AL, 5 TSH 2 MA5C, B EE" &% T2DM ff:
FFOIR R D BB AR B IGF-1 3R BEAR 2 & i 1 32
M . s E R BLE AR T2DM B H kN
IGF-1 7K 551G« 2 HOBR R D) BB 98 AR & A= sz i [ K .
A R BP9 4 3 IGF-1 K B EK T T2DM
41 MERRA 5 FaRBER A R IL R W AE T2DM B %
A PN S R T 5 OB RS 5% R HIKHT I 52 W IGF-1 7K F 5%
R, P54 E F R AR A0, 51 kS R R ) B B AR L 0L 41
IGF-1 i HAT {2 1 HF R AR 400 B 43 b A 3 7 4 S LK
ST B L e 4 ) R R R D BB L 51 & IR AR T e
UR

IGF-1 % & 5 IGFBP-3 45 & I o il & %
BEARK N 7 32 1R & ¥ 18 F L IGFBP-3 il i 45 4 4 6l
IGF-1 (A= 93 vk 2B K IGF-1 76 7% 26 b i o 52 401
IGFBP-3 W B A M 7 T IGF iy Zhfg, 2 54008 1.
DNA &5 41 i J& 91 . il 55 A= ui . e 420 Fn i 5 R Bk Bt
A B R KB, AE R IR T A8 ek R B A L A
IGFBP-3 7K *F F B, i6 97 J5 IGFBP-3 7K % 15 %] &
L AR R AN R B, e K HOIR R ) i e AR R
JLIGFBP-3 7K PRl . H 5 H AR & & B A M CE,
AWF & B, UF R4 i IGFBP-3 7K °F B L F
T2DM 41 . B 41, 5 I iR #F 5% 45 5 25 o1, T A &
T2DM g5 5 A P 3 R 2 3 380 HP bR Bk 40 J 483 405+ 5% T
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FPG.FINS, HbAlc, TC, TSH. TgAb 2 i #1 3%, H
FPG.HbAlc, TC,TSH,IGF-1,IGFBP-3 & T2DM A
Bk HUIR R T BE R B2 i [ R L £ W] T2DM %
I A 7K P58 25 402 1 B BRI 1) & TR R FR LR R 4 1
0 o ifE— 25 T BOF R AR D REUGR 1 &2
4 it

134 IGF-1.IGFBP-3 /K F-78 T2DM £ HUIR Bt 1)
Al DB AR FR AR P RIS L 5 FFOBR BR T i R 1) R AR G R
wY, AW S RN T A T2DM /& I & BRI
Ty e vsaR (i e A5 2 L. {0 IGF-1,IGFBP-3 &
55 T2DM Jf & B B T 6 s iR i) B A 7R F AL ) A
HE— L BRFEFAT T
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