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ABSTRACT Objective: To investigate the relationship between serum hypoxia inducible factor-1a(HIF-1a), carbohydrate response
element binding protein (ChREBP) and glucose and lipid metabolism, renal function in patients with type 2 diabetic kidney disease
(T2DKD) and its diagnostic value. Methods: 100 patients with T2DKD who were admitted to our hospital from January 2021 to January
2022 were selected as T2DKD group, 100 patients with simple T2DM during the same period were selected as T2DM group, and 100
healthy people in our hospital during the same period were selected as control group. Serum HIF-1a, ChREBP and glucose and lipid
metabolism indexes [fasting blood glucose (FBG), postprandial 2hFBG (2hFBG), hemoglobin Alc (HbAlc), homeostasis model assess-
ment-insulin resistance index (HOMA-IR), total cholesterol (TC), triglyceride (TG), high density lipoprotein cholesterol (HDL-C), low
density lipoprotein cholesterol (LDL-C)], renal function indexes [urinary albumin/creatinine ratio (UACR), estimated glomerular filtra-
tion rate (eGFR)] were detected. The correlation between serum HIF-1o: and ChREBP levels and glycolipid metabolism and renal func-
tion indexes in T2DKD patients were analyzed by pearson correlation analysis, the diagnostic value of serum HIF-1o and ChREBP levels
in T2DKD were analyzed by receiver operating characteristic (ROC) curve. Results: The levels of serum HIF-1a, ChREBP, FBG, 2hFBG,
HbAlc, HOMA-IR, TC, TG, LDL-C and UACR in control group, T2DM group and T2DKD group increased in turn, while HDL-C and
eGFR decreased in turn (P<0.05). Pearson correlation analysis showed that, serum HIF-1a and ChREBP levels in T2DKD patients were
positively correlated with FBG, HbA1 ¢, HOMA-IR, TC, TG, LDL-C and UACR, and negatively correlated with HDL-C and eGFR(P<O0.
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05). ROC curve analysis showed that, the area under the curve of serum HIF-1a and ChREBP levels alone and combined diagnosis of
T2DKD was 0.784,0.787 and 0.882 respectively, and the area under the curve of combined diagnosis of HIF-1a and ChREBP levels was
greater than that of each index alone (P<0.05). Conclusion: The increase of serum HIF-1a and ChREBP levels in T2DKD patients is re-

late to the disorder of glucose and lipid metabolism and the decrease of renal function, the combination of serum HIF-1a and ChREBP

levels has certain value in the diagnosis of T2DKD.
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2.4 1% HIF-1a,ChREBP 7k 33 T2DKD HJi2#i & ChREBP /K FE A2 Wi i AUC K F 4535 br ook wii (2=
ROC M4 453#7 i8R , 113 HIF-1o .ChREBP /K SF-PASFIEE  3.564.4.006, P <<0.001), W32 4 FiE 1,
42 W T2DKD () AUC 4y 51 3 0.784.0.787 .0.882 , HIF-1a .

% 1 =A% HIF-1a,ChREBP 7k F bb 8 (ng/mL, v+ 5 )
Table 1 Comparison of serum HIF-1o and ChREBP levels among three groups(ng/mL, x+ s)

Groups n HIF-1a ChREBP
T2DKD group 100 0.90+ 0.22%* 312.70+ 130.42%*"
T2DM group 100 0.64% 0.26* 184.03% 79.01*
Control group 100 0.53+ 0.20 136.90+ 59.58

F - 68.218 92.687
P - <<0.001 <0.001

Note: Compare with control group, *P<<0.05; Compare with T2DM group, “P<<0.05.

2 ZAMRERIEMSIEEIERILR(xE 5)

Table 2 Comparison of glucose and lipid metabolism and renal function indexes among three groups(x+ s )

Indexes T2DKD group(n=100) T2DM group(n=100) Control group(n=100) F P
FBG( mmol/L) 8.44+ 0.86*" 7.51% 0.54% 5.14% 0.55 658.559 <<0.001
2hFBG( mmol/L) 15.09+ 0.92 12.89+ 1.01 8.03% 1.55 915.608 <<0.001
HbAlc(%) 8.13+ 1.19% 7.21% 1.09*% 4.54+ 1.05 282.179 <<0.001
HOMA-IR 4.82+ 1.26** 4.05% 1.09* 0.98+ 0.48 412.083 <<0.001
TC(mmol/L) 6.12+ 1.14** 5.36% 0.94* 4.06% 0.34 141.267 <<0.001
TG(mmol/L) 2.15+ 0.49** 1.88+ 0.29* 1.34+ 0.18 143.698 <<0.001
HDL-C(mmol/L) 0.77+ 0.15% 0.96x 0.22%* 1.27+ 0.21 162.652 <0.001
LDL-C(mmol/L) 3.42+ 0.59% 3.05+ 0.45% 2.01+ 0.23 264.478 <<0.001
UACR(mg/g) 137.86% 44.06*" 17.26% 6.16* 6.06% 2.60 806.728 <<0.001
eGFR(mL/min/1.73 m?) 57.15% 5.53* 103.39+ 34.44%* 114.47+ 8.29 215.760 <<0.001

Note: Compare with control group, *P<<0.05; Compare with T2DM group, “P<<0.05.

% 3 T2DKD g% & HIF-1a..ChREBP 7k E SRS 15t | S Th8EFEARAIHE L 14
Table 3 Correlation of serum HIF-1a and ChREBP levels with glucose and lipid metabolism and renal function indexes in T2DKD patients

HIF-1a ChREBP
Indexes
r P r P

FBG 0.557 <<0.001 0.555 <<0.001
2hFBG 0.587 <0.001 0.591 <0.001
HbAlc 0.638 <0.001 0.621 <0.001
HOMA-IR 0.701 <0.001 0.695 <0.001
TC 0.510 <0.001 0.555 <0.001
TG 0.551 <<0.001 0.569 <<0.001
HDL-C -0.573 <<0.001 -0.520 <<0.001
LDL-C 0.609 <<0.001 0.580 <<0.001
UACR 0.658 <<0.001 0.673 <<0.001
eGFR -0.689 <0.001 -0.710 <0.001

TIDKD Jik TIDM 43 I I 42— SR KA

3 33
i HWT R RV I I P28 R W00 T B 65
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% 4 7% HIF-1o, ChREBP 7k 3§ T2DKD Ky BT &
Table 4 Diagnostic value of serum HIF-1a and ChREBP levels in T2DKD

Maximum Joden

SRR B HLU , (R IR ST SRR S W A AL R

Indexes AUC 95%CI Best cut-off value Sensitivity (%) Specificity (%) e
HIF-1a 0.784 0.721~0.839 0.71 ng/mL 88.00 57.00 0.450
ChREBP 0.787 0.723~0.841 240.15 ng/mL 66.00 78.00 0.440
Union 0.882 0.829~0.923 97.00 62.00 0.590
10 P C—————— HOMA-IR . TC TG .LDL-C \UACR 7k ¥ & T %f & #41 , H
[ _ T2DKD #H % T T2DM 41 ; X M2 \T2DM £ \T2DKD £
R S : HDL-C . eGFR /K AR i FAIK. 1568] T2DM f8 35 176 ]
08 - SR LI AL A DI  T2DKD 8 I (i AL A
[ f e BT REIE IE— 25 N EE , 4% 4 T2DKD Faffiisss .
*E‘ 0.6 HIF-lo RS T Kb Rk ) — B % 08 7 R+, g
g 5 T o 4 ) T U R R R S LA M R B S A Al e g 2R
(i, 0.4 [ BERURAE , BUR HIF-1o RENSSRZH 20 B4R TR A2 1 , DGR I

—— HIF-la
—— ChREBP
—— Combination

| SRR BTSN NErRNTTNTI RSN R
00 02 04 06 038 1.0

1 — Specificity
1 1% HIF-1o,ChREBP 7k Fi£ i T2DKD #J ROC g ¢

Fig.1 ROC curves of serum HIF-1« and ChREBP levels for the diagnosis
of T2DKD
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Uity LA A A B ] ST oA R TR I 5, TR BT I
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ZALAE DIRERRARAT OC. A0 A7 IR T B2 T2DKD SR [ ik

JKFThws fe it ChREBP S FIE% 5%, SEUMLTE ChREBP /K-
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