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(FPG) .= MMk B % (FINS) 4L 20 % & (HbAlc) (A8 A4 A 3R 46 69 Mk B £ k3045 2 (HOMA-IR) | ¥ f= ] B3
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P AR B B2 B (BALP) . B 455 (OST) . | AR AR RXEE C- K33 K (CTX) ], i#if Pearson.Spearman #8 % & 5~ #7
T1DM # )L i# GLP-1 . MCP-1.IGFBP-3 5 # fig X B Rt 5 4x a9 A & . X TIDM &JLFHF X MC H B &
.23 2 W E LM Logistic WA ER F T L H e B &, 545 X F TSRS LT 0 RiF GLP-1,MCP-
1.IGFBP-3 #f MC ¢4 Fam 44, Z5% TIDM 407 GLP-1.FINS,HDL-C.BALP.OST.CTX 7K -F1& F 2t B8
28 ,MCP-1.IGFBP-3.FPG.HbAlc, HOMA-IR. TG.LDL-C K -F & Fxr B A, £ F H %5 &L (P<0.05),
T1DM & L% GLP-1 5 FPG.HbAlc, HOMA-IR,TG.LDL-C £ #i 48 % .5 FINS,HDL-C.BALP.,OST,
CTX 2 E48 % (P <C0. 05); MCP-1,IGFBP-3 5 FPG,HbAlc, HOMA-IR, TG,LDL-C 2 E 48 %, 5 FINS,
HDL-C.BALP.OST.CTX £ fi#8# (P<C0.05), M 1 %,211 #) TIDM %)L MC X % % % 29.86% (63/
211>, HbAle,HOMA-IR,LDL-C ,MCP-1 #= IGFBP-3 # & £ T1DM # L5 & MC # 1% 5 &% B % .,GLP-1
& AR AR B A (P<<0.05), fiF GLP-1,MCP-1,IGFBP-3 B 4-Fuml T1DM #JLJF X MC 8w & F & 2
0.919, X F 7% GLP-1.MCP-1,IGFBP-3 #£ &M 45 0. 781.,0. 788.,0. 794 (P <C0.05), %if o iF GLP-1 K
F A&k e MCP-1,IGFBP-3 R -FH &5 TIDM #IUsEBs K B R FEL AL MC A %, & F GLP-1,MCP-
1.IGFBP-3 B4 & A 2 TIDM &L & MC o9 F7ml 18 B 47 .
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Abstract: Objective To investigate the relationship between serum glucagon-like peptide-1 (GLP-1),
monocyte chemoattractant protein-1 (MCP-1), insulin-like growth factor binding protein-3 (IGFBP-3) and
glycolipid metabolism,bone metabolism and microvascular complications (MC) in children with type 1 diabe-
tes mellitus (T1DM). Methods A total of 211 children with TIDM (T1DM group) admitted to Handan Cen-
tral Hospital, Xingtai Traditional Chinese Medicine Hospital, Baoding First Central Hospital and Handan Ma-
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ternal and Child Health Hospital from January 2021 to February 2023 were selected, patients were divided into
MC group (63 cases) and non-MC group (148 cases) according to whether MC was complicated within 1 year,
and 108 healthy children who underwent physical examination during the same period were selected as control
group. The levels of serum GLP-1,MCP-1,IGFBP-3 and glucose and lipid metabolism indexes [ fasting plasma
glucose (FPG) ,fasting insulin (FINS),glycosylated hemoglobin (HbAlc),homeostasis model assessment of
insulin resistance (HOMA-IR) , total cholesterol (TC) ,triglyceride (TG) ,high density lipoprotein cholesterol
(HDL-C) ,low density lipoprotein cholesterol (LLDL-C)] and bone metabolism indexes [ bone specific alkaline
phosphatase (BALP) ,osteocalcin (OST) ,type I collagen cross-linked C-terminal peptide (CTX) ] were detec-
ted. The correlation between serum GLP-1,MCP-1,IGFBP-3 and glucose and lipid metabolism, bone metabo-
lism in children with T1DM were analyzed by Pearson and Spearman correlation coefficient. Taking MC in
children with T1DM as the dependent variable, the influencing factors were determined by multivariate uncon-
ditional Logistic regression model,and the predictive value of serum GLP-1,MCP-1 and IGFBP-3 for MC were
analyzed by receiver operating characteristic curve. Results The levels of serum GLP-1, FINS, HDL-C,
BALP,OST and CTX in the TIDM group were lower than those in the control group, while the levels of
MCP-1,IGFBP-3,FPG,HbAlc, HOMA-IR, TG and LDL-C in the T1DM group were higher than those in the
control group,the differences were statistically significant (P <C0. 05). Serum GLP-1 in children with T1DM
was negatively correlated with FPG, HbAlc, HOMA-IR, TG and LLDL-C,and positively correlated with FINS,
HDL-C,BALP,OST and CTX (P<C0. 05). MCP-1 and IGFBP-3 were positively correlated with FPG, HbAlc,
HOMA-IR, TG and LDL-C,and negatively correlated with FINS, HDL-C,BALP,OST and CTX (P <C0. 05).
Follow-up for 1 year, the incidence of MC in 211 children with T1DM was 29. 86% (63/211). Elevated
HbAlc, HOMA-IR, LDL-C, MCP-1 and IGFBP-3 were independent risk factors for MC in children with
T1DM,and elevated GLP-1 was an independent protective factor (P<Z0. 05). The area under the curve of ser-
um GLP-1,MCP-1 and IGFBP-3 combined to predict MC in children with T1DM was 0. 919, which was grea-
ter than 0.781,0. 788 and 0. 794 predicted by serum GLP-1,MCP-1 and IGFBP-3 alone (P <C0. 05). Conclu-
sion The decrease of serum GLP-1 level and the increase of MCP-1 and IGFBP-3 levels are related to glyco-
lipid metabolism,bone metabolism disorder and MC in children with T1DM, the combined application of ser-
um GLP-1,MCP-1 and IGFBP-3 has a good predictive value for MC in children with T1DM.
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AT T1DM B JLIE %S MC 19 AUC 4 0. 919, K F
13 GLP-1. MCP-1., IGFBP-3 Bt #i i 49 0. 781.

0.788.0.794(Z=4.781.,5.198.,4. 539, P<C0. 001),
WL 5 A 1,

F1  24AMmF GLP-1.MCP-1.IGFBP-3 fn#Eg (X it B R BB BT +s M (Py,Prs)]

i H TIDM 4 (n=211) X2 (n=108) t/U P

GLP-1(ng/mL) 0.594+0.15 0.80+0. 24 —8.189 <0. 001
MCP-1(pg/mL) 392.79+132. 86 268.80+101. 74 9.255 <0. 001
IGFBP-3(ng/mL) 4 982.47+862.12 4137.26+647. 65 9.821 <<0. 001
FPG(mmol/L) 8.10(6.57,10.12) 5.25(4.80,5.52) —11. 665 <0. 001
FINS(mIU/L) 8.20+2. 20 13.22+3.20 —14. 637 <0. 001
HbAlc( %) 7.91+1.53 4.82+0.66 25.092 <0.001
HOMA-IR 2.0540. 40 1. 1440. 21 26. 289 <0. 001
TC(mmol/L) 4.73+1.10 4.47+1.21 1. 890 0. 060
TG(mmol/L) 1.59+0.51 1.3740.21 5. 448 <0. 001
HDL-C(mmol/L) 1.0440. 47 1. 4040. 66 —5.051 <0. 001
LDL-C(mmol/L) 2.9940.59 2.6440.18 7.997 <0. 001
BALP(U/L) 345, 77(267.47,516.17) 464.57(369. 77.,522. 25) —7.076 <0. 001
OST(ng/mL) 14.66+4.16 18.26+3.77 —7.538 <20. 001
CTX(ng/mL) 69.64(38.76,114.89) 116. 44(79.79,166. 80) —6.665 <0. 001

x2 T1DM £ JLIFEF GLP-1,MCP-1.IGFBP-3 5#E 5 R 4 . B R i 5irmmE X1
GLP-1 MCP-1 IGFBP-3
D
r/r, P r/r, P r/r, P

FPG —0.451" <0. 001 0.326" <<0. 001 0.435" <0.001
FINS 0. 488 <0. 001 —0.371 <0. 001 —0.483 <0. 001
HbAlc —0.534 <<0. 001 0. 495 <<0. 001 0. 520 <<0. 001
HOMA-IR —0.612 <<0. 001 0. 554 <<0. 001 0. 641 <<0. 001
TC —0.092 0. 099 0. 081 0.148 0.104 0. 065
TG —0.420 <0. 001 0. 356 <<0.001 0. 425 <<0. 001
HDL-C 0.474 <<0. 001 —0.383 <<0.001 —0. 447 <<0. 001
LDL-C —0.523 <<0. 001 0.446 <<0. 001 0. 490 <<0. 001
BALP 0.598" <<0. 001 —0. 446 <<0. 001 —0.569 <<0. 001
OST 0. 587 <<0. 001 —0.415" <0. 001 —0.532" <<0. 001
CTX 0.543" <0. 001 —0.449" <<0.001 —0.598" <<0. 001

" A Spearman M EHE M .- A Spearman B A E R EL.

x3 TIDM BILHEZ MCHWEEEDH[n(%)H x£5s L M(Py,Prs)]

i H MC H (n=63) 4 MC 4 (n=148) X/t /U P
) 0. 230 0.632

Y 38(60. 32) 84(56.76)

o 25(39. 68) 64(43.24)
AR () 8.75+2.83 8.43+2.59 0. 782 0.435
FPG(mmol/L) 8.80(7.15,10.54) 7.92(6.19,10.00) —1.942 0. 052
FINS(mIU/L) 7.55+2.25 8.48+2.12 —2. 856 0. 005
HbAlc(%) 8. 601,46 7.61£1.47 4.521 <<0. 001
HOMA-IR 2.2620. 37 1.9640. 38 5.251 <<0.001
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gxR3 TIDMBILHEZ MCHEREZNMI2(X)H s LM(Py,Prs)]
i H MC H (n=63) 4 MC 4 (n=148) X/t /U P
TC(mmol/L) 4.914£1.18 4,6541.07 1.573 0.117
TG(mmol/L) 1. 690, 47 1.5540. 52 1.822 0.070
HDL-C(mmol/L) 0.9140.47 1.100. 46 —2.758 0.006
LDL-C(mmol/L) 1.084+0. 46 0.7540. 50 4,491 <€0.001
BALP(U/L) 334. 88(252.00,391. 31) 350. 81(273. 66,431, 27) —1.902 0.057
OST(ng/mL) 13.854. 46 15.0143. 99 —1.857 0.065
CTX(ng/mL) 59.92(37.55,91.78) 75.53(39. 43,124, 80) —1.832 0.067
GLP-1(ng/mL) 0.4970.12 0.63740.13 —7.452 <<0. 001
MCP-1(pg/mL) 489.52+124. 98 351. 62113, 62 7.828 <<0. 001
IGFBP-3(ng/mL) 5 630. 904811, 22 4 706.454726.18 8.167 <<0. 001
x4 TIDM BILHF & MC M & EEIEEZ G Logistic BT S5 #7
AR B SE WaldX* p OR 95%CI
HbAlc 7t 0.791 0.227 12.132 <£0. 001 2.205 1.413~3. 441
HOMA-IR 7+ & 0.427 0.179 5.708 0.017 1.533 1.080~2.176
LDL-C F+ & 0.358 0.120 8. 897 0.003 1.431 1.131~1.811
GLP-1 75 —0.099 0.027 13.362 <£0. 001 0.906 0.859~0. 955
MCP-1 7+ 0.011 0.003 12. 677 <<0. 001 1.011 1.005~1.017
IGFBP-3 & 0.002 0. 000 13.468 <€0.001 1. 002 1.001~1.003
IEF GLP-1 . MCP-1,IGFBP-3 fiil TIDM #JLH & MC B 1&E
8 b5 AUC 95%CI P T B (E REECD FFFEOD ABHEE
GLP-1 0.781 0.719~0. 834 <<0. 001 0.50 ng/mlL 57. 14 83.78 0.409
MCP-1 0.788 0.726~0. 841 <£0.001 362.05 pg/mlL 85.71 57.43 0.432
IGFBP-3 0.794 0.733~0. 846 <€0.001 4 774,40 ng/mlL 87. 30 59. 46 0. 468
“HA 0.919 0.874~0. 952 <<0. 001 0.25 90. 48 79.05 0. 695
Lar T1DM B LTI 75 fir 46 4 A o B2 R0 L B s 1
! P ZH 2L, TIDM 515 (Y R 5 3R 46 X i = 11 23 52 1
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T1IDM i T & B & 8 A 58 3 AIBE B4 ) A L 1
SRR R A T A4 E MC, 255

AT, GLP-1 RBZ5 4 IF 0% GLP-1 2K (GLP-1R),
VL 250 A0 T X ) I e 2 (— i TR AR o 4 R
A 006 A2 I B T v ) A I I 4 A R 8 R 4 b, A
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i 4 H W AT I R ke 36 TR A9 FE S L AR /s B S 261
L GLP-1R #8h 7] Ll GLP-1 ik, g el /h
BRI 4 R i B A R BR GLP-1R FH W7 GLP-1/
GLP-1R {552 hiRDps A5 18 35 35 AL A4 38 IRM . /)
FRBR & B 40 M A AR L o, R GLP-1 RERRMRR S B
20 R BEFE RN L S B0 B AR AR . BT GLP-1/
GLP-1R {55 B 209 18 15 28 40 WA L 3 4F ok K &
FEUESE GLP-1R #8070 1T LA o35 0 % 0 B 0 B DR
TR, Do 5% 2 T BRI it 28 95 A8 114 20 2, ML 5 49 i
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