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ABSTRACT Objective: To investigate the relationship between serum soluble vascular cell adhesion molecule-1 (sVCAM-1),
growth differentiation factor-15 (GDF-15), a-klotho protein, chitinase 3-like protein 1 (YKL-40) and glucose and lipid metabolism,
insulin resistance and renal function in patients with type 2 diabetic (T2DM) nephropathy. Methods: 80 patients with T2DM in our
hospital from February 2017 to May 2020 were selected, they were divided into T2DM without nephropathy group (n=43) and T2DM
nephropathy group (n=37) according to the presence or absence of diabetic nephropathy. 50 healthy volunteers in our hospital during the
same period were selected as the control group. Blood lipid indexes: total cholesterol (TC), high density lipoprotein (HDL), triglyceride
(TG), low density lipoprotein (LDL), renal function indexes: urea nitrogen (BUN), creatinine (SCR), blood glucose indexes: glycosylated
hemoglobin (HbAlc), fasting blood glucose (FPG), insulin resistance indexes: homeostasis model insulin resistance index (HOMA-IR),
GDF-15, sVCAM-1, a-klotho protein, YKL-40 levels were detected. The correlation of serum GDF-15, sVCAM-1, YKL-40, a-klotho
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protein levels with blood glucose, blood lipid, insulin resistance and renal function were analyzed. Results: GDF-15, sVCAM-1 and
YKL-40 in T2DM nephropathy group were higher than those in control group and T2DM without nephropathy group (P<0.05). a- Klotho
protein in T2DM nephropathy group was lower than that in T2DM without nephropathy group and control group (P<0.05). The serum
levels of sVCAM-1, GDF-15 and YKL-40 in T2DM without nephropathy group and T2DM nephropathy group were higher than those in
control group, and the T2DM nephropathy group was higher than that in T2DM without nephropathy group (P<0.05). The levels of TC,
TG, LDL, BUN, HOMA-IR, Scr, FPG and HbA1c in T2DM nephropathy group and T2DM without nephropathy group were higher than
those in control group, and the T2DM nephropathy group was higher than that in T2DM without nephropathy group (P<0.05). The levels
of HDL in T2DM nephropathy group and T2DM without nephropathy group were lower than those in control group, and the T2DM
nephropathy group was lower than that in T2DM without nephropathy group (P<0.05). Pearson correlation analysis showed that GDF-15,
sVCAM-1 and YKL-40 were positively correlated with TC, TG, LDL, BUN, Scr, FPG, HbAlc and HOMA-IR, but negatively correlated
with HDL (P<0.05). a - Klotho protein was negatively correlated with TC, TG, LDL, BUN, Scr, FPG, HbAlc and HOMA-IR, but
positively correlated with HDL (P<0.05). Conclusion: The abnormal expression of GDF-15, sVCAM-1, YKL-40 and a-klotho proteins in

the serum of patients with T2DM nephropathy may be involved in the occurrence and development of the disease.
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Table 1 Comparison of serum GDF-15, sVCAM-1, YKL-40 and a-klotho protein levels among the three groups( x+s )

Groups GDF-15(pg/mL) sVCAM-1(ng/L) YKL-40(ng/mL) a-klotho protein(pg/mL)
Control group(n=50) 615.32+91.01 421.56+93.62 43.38+11.02 268.49+82.76
T2DM without nephropathy
894.26+128.93a 687.91+£102.47° 72.87+£19.73° 216.51+£97.68*
group(n=43)
T2DM nephropathy group
(1=37) 1235.28+169.04ab 971.53£115.53® 93.27+21.06™ 147.52482.73®
n=
F 38.469 52.715 68.471 34.571
P 0.000 0.000 0.000 0.000

Note: compared with the control group,*P<0.05; compared with T2DM without nephropathy group, "P<0.05.
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Table 2 Comparison of blood glucose index, blood lipid index, insulin resistance index and renal function index among the three groups (x+s)

Indexes Control group(n=30) T2DM without nephropathy T2DM nephropathy group . P
group(n=43) (n=37)

TC(mmol/L) 4.18+0.96 5.17+0.85* 6.53+0.89* 18.426 0.000
TG(mmol/L) 1.32+0.31 1.56+0.36* 1.84+0.42® 23.815 0.000
HDL(mmol/L) 1.88+0.52 1.69+0.47¢ 1.42+0.53® 26.972 0.000
LDL(mmol/L) 1.58+0.58 1.97+0.63* 2.67+0.58* 16.827 0.000
BUN(mmol/L) 5.37+0.46 8.23+1.18* 10.83+1.39* 30.569 0.000
Scr(mmol/L) 62.58+5.26 81.56+7.62° 98.67+8.65* 22.768 0.000
HbAlc(%) 5.22+1.11 831+1.57* 11.26+2.53* 39.105 0.000
FPG(mmol/L) 5.78+0.64 7.97+0.93* 9.38+0.84* 26.871 0.000
HOMA-IR 2.67+0.56 3.93+0.65* 4.82+0.54® 22.846 0.000

Note: compared with the control group, *P<0.05; compared with T2DM without nephropathy group, °P<0.05.
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Table 3 Correlation Analysis of serum GDF-15, sVCAM-1, YKL-40, o~ Klotho protein levels with blood glucose index, blood lipid index, insulin

resistance index and renal function index

GDF-15 sVCAM-1 YKL-40 a-klotho protein
Indexes
r P r r P r P

TC 0.403 0.009 0.498 0.000 0.481 0.000 -0.481 0.000
TG 0411 0.008 0.415 0.007 0.444 0.003 -0.452 0.000
HDL -0.397 0.013 -0.402 0.010 -0.478 0.000 0.418 0.007
LDL 0.426 0.006 0.498 0.000 0.495 0.000 -0.495 0.000
BUN 0.448 0.003 0.465 0.000 0.469 0.000 -0.476 0.000
Scr 0.431 0.005 0.391 0.014 0.479 0.000 -0.429 0.009
HbAlc 0.483 0.000 0.429 0.005 0.412 0.007 -0.472 0.000
FPG 0.492 0.000 0.459 0.000 0.468 0.000 -0.488 0.000
HOMA-IR 0.473 0.000 0.387 0.019 0.447 0.003 -0.497 0.000
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