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[Abstract] Objective To explore the expression levels of thioredoxin interacting protein (TXNIP), complement Clq
tumor necrosis factor-related protein 9 (CTRP9), and angiopoietindike protein 4 (ANGPTLA4) in the serum of children with
IgA nephropathy (IgAN), and their relationships with renal function and oxidative stress. Methods From May 2022 to June
2025, 93 children with IgAN admitted to the Department of Nephrology of Shanxi Children' s Hospital (Shanxi Maternal and
Child Health Hospital) were selected as the IgAN group. Additionally, 85 healthy children who underwent physical examina—
tions at the hospital during the same period were selected as the control group. Serum levels of TXNIP, CTRP9, and
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ANGPTLA4 were measured by ELISA. The diagnostic value of serum TXNIP, CTRP9, and ANGPTL4 for IgAN was explored.
The relationships between serum TXNIP, CTRP9, ANGPTL4 and renal function and oxidative stress indicators in children with
IgAN, as well as their impact on IgAN, were analyzed. Results = Compared with the control group, serum TXNIP and
ANGPTLA4 levels were significantly increased, while serum CTRP9 level was significantly decreased in the IgAN group (f =
7460, 7.616, 7.180, all P <0.001). Serum creatinine (SCr), blood urea nitrogen (BUN), and 24-hour urine protein (24hUPro) levels
were significantly higher, while estimated glomerular filtration rate (eéGFR) was significantly lower in the IgAN group compared
to the control group ¢/P =17.773/<0.001, 17.818/<0.001, 42.980/<0.001, 16.552/<0.001). Compared with the control group, ma—
londialdehyde (MDA) level was significantly increased and superoxide dismutase (SOD) level was significantly decreased in the
IgAN group ¢/P =12.386/<0.001, 11.966/0.020). Serum TXNIP and ANGPTLA4 levels in children with IgAN were positively cor—
related with SCr, BUN, 24hUPro, and MDA, and negatively correlated with eGFR and SOD /P =0.529/<0.001, 0.436/0.003,
0.512/<0.001, 0.418/0.005, 0.508/<0.001, 0.503/<0.001, 0.517/<0.001, 0.534/<0.001, —0.602/<0.001, —0.568/<0.001, —0.582/<0.001,
—0.523/<0.001). Serum CTRP9 level was negatively correlated with SCr, BUN, 24hUPro, and MDA, and positively correlated
with eGFR and SOD /P =-0.516/0.001, —0.419/0.002, —0.558/<0.001, 0.579/<0.001, 0.512/<0.001, —0.495/0.001). The AUC
values for diagnosing IgAN using serum TXNIP, CTRP9, ANGPTL4, and their combination were 0.812, 0.772, 0.803, and
0.910, respectively. The combined use of these three indicators significantly outperformed their individual use for diagnosing
IgAN ¢ =3.881, 4.007, 3.845; all P <0.001). The risk of IgAN in children with high expression of serum TXNIP and
ANGPTLA4 was approximately 2.7 times that of those with low expression, while the risk of IgAN in children with low expres—
sion of serum CTRP9 was approximately 3.5 times that of those with high expression. Conclusion Serum TXNIP and AN—
GPTLA levels are significantly elevated, while serum CTRP9 level is significantly decreased in children with IgAN. These
changes are closely related to renal function and oxidative stress, and significantly impact renal function and oxidative stress in
patients. Moreover, combined detection of these three biomarkers can improve the diagnostic efficiency for IgAN.
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ANGPTLA in the Con group and the IgAN group
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SOD( U/L) MDA( pmol /L)
Con 85 83.75+9.13 6.27+0.85
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Tab.3 Comparison of renal function indicators between the Con group and the IgAN group

SCr( wmol /L) BUN( mmol /L) 24 hUPro( g) eGFR(ml * min™! « 1.73m™?)
Con 85 57.92+8.15 6.38+1.29 0.06+0.01 123.65+18.54
IgAN 93 109.16+25.47 11.63+£2.42 1.18+0.24 81.52+15.38
t 17.773 17.818 42.980 16.552
P <0.001 <0.001 <0.001 <0.001
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Tab.7 Analysis of relative risk of developing IgAN in children based on serum levels of TXNIP CTRP9 and ANGPTLA
Con (n=85) IgAN n=93) 95%CI X2 P
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