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[Abstract] Objective To explore the correlation between serum and glucocorticoid-induced kinase 1 (SGK1), kal—
likrein 7 (KLK7), and adiponectin (ADPN) levels and glucose and lipid metabolisms and insulin resistance (IR) in patients
with type 2 diabetes mellitus (T2DM) complicated with metabolic syndrome (MS). Methods A total of 229 T2DM patients
admitted to the Department of Endocrinology and Diabetes II at Cangzhou Central Hospital from August 2021 to August 2024
were selected as the study subjects. According to whether the patients had MS, they were divided into an MS group and a non—

MS group. Pearson correlation analysis was used to examine the relationships between serum SGK1, KLK7, ADPN and glu—
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cose-ipid metabolism and IR. Logistic regression analysis was performed to identify factors influencing MS in T2DM patients.
ROC curve analysis was conducted to evaluate the value of serum SGK1, KLK7, and ADPN in assessing MS in T2DM pa—
tients. Results Compared with the non-MS group, the MS group showed significantly increased FBG, 2hPBG, TG, TC,
LDL-C, HOMAHR, and HOMA-}, and significantly decreased HDL-C /P =12.492/<0.001, 10.676/<0.001, 27.963/<0.001,
21.813/<0.001, 17.965/<0.001, 23.899/<0.001, 11.115/<0.001, 12.638/<0.001). Serum SGK1 and KLK7 levels in the MS
group were significantly higher than those in the non-MS group, while ADPN levels were significantly lower ¢/P =20.657/<
0.001, 14.955/<0.001, 18.211/<0.001). Serum SGK1 and KLK7 were positively correlated with FBG, 2hPBG, TG, TC, LDL-
C, HOMAHR, and HOMA-, and negatively correlated with HDL-C /P =0.373/<0.001, 0.410/<0.001, 0.364/<0.001, 0.342/<
0.001, 0.436/<0.001, 0.451/<0.001, 0.416/<0.001, 0.413/<0.001, 0.364/<0.001, 0.382/<0.001, 0.386/<0.001, 0.408/<0.001,
0.423/<0.001, —0.402/<0.001, —0.363/<0.001). ADPN was negatively correlated with FBG, 2hPBG, TG, TC, LDL-C, HOMA-
IR, and HOMA-, and positively correlated with HDL-C ¢/P =-0.436/<0.001, —0.431/<0.001, —0.401/<0.001, —0.349/<
0.001, —0.498/<0.001, —0.439/<0.001, —0.408/<0.001, 0.465/<0.001). High BMI, large waist circumference, low hip circum—
ference, high waist-to-hip ratio, high SGK1, and high KLK7 were independent risk factors for T2DM patients with MS (all P <
0.05), while high ADPN was an independent protective factor OR (95%CI )= 2.432 (1.438-4.112), 3.015 (1.862-4.883),
2.965 (1.612-5.454), 3.164 (1.622-6.173), 2.654 (1.573-4.479), 3.012 (1.641-5.530), 0.413 (0.233-0.735) . The AUCs of
serum SGK1, KLK7, ADPN, and their combined assessment for diagnosing MS in T2DM patients were 0.813, 0.809, 0.790,
and 0.936, respectively, with the combined assessment showing the highest AUC ¢/P =2.726/0.007, 2.732/0.006, 2.741/0.004).
Conclusion There are abnormal changes in the levels of serum SGK1, KLK7, and ADPN in patients with T2DM complicat—
ed with MS. All three markers are related to glucose and lipid metabolism and IR. Combined detection has certain clinical val—
ue for evaluating T2DM complicated with MS.
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1 MS MS  T2DM B HDL-C ( P<0.01)
Tab.1 Comparison of clinical data between T2DM patients with 2.
and without MS
MS MS 2 MS MS T2DM JIR
(n=108) (n=121) 0P (e
xxts
(% 50( 46.30) 57(47.11) 0.015 0.902 . . o . di
58(53.70) 64( 52.89) Tab.2 Comparison of glucose and lipid metabolism and IR indica—
(25 ) 58.96+8.56 58.86+8.61 0.088  0.930 tors in T2DM patients with and without MS
BMI( x+s kg/m?) 24245212 26.42+1.05  10.020 <0.001 MS MS .
(x5 ) 8.23:2.15  8.34x234 0369 0713 (n=108) (n=121) !
(%) 25(23.15) 34( 28.10) 0.731  0.392 FPG( mmol /L) 7.12+£1.86 10.43+2.12 12.492 <0.001
(%) 31( 28.70) 40( 33.006) 0.506 0.477 2 hPG( mmol /L) 10.34+2.67 14.89+3.64 10.676 <0.001
(%) 28(25.93) 34(28.10) 0.137  0.712 FINS( pIU/ml) 14.68+3.14 15.42+3.26 1.748  0.082
(%) 16( 14.81) 21( 17.36) 0.272  0.602 TG( mmol /L) 1.51+£0.31 2.91+£0.43 27.963 <0.001
(x+s cm) 86.25+9.85 96.45+9.75 7.834 <0.001 TC( mmol /L) 3.24+0.64 6.87+1.62 21.813 <0.001
(x+s cm) 99.75+7.62 90.16+6.59  10.212 <0.001 HDL-C( mmol /L) 1.72+0.36 0.98+0.26 17.965 <0.001
((xts) 0.86+0.16 1.07+£0.25 7.469 <0.001 LDL-C( mmol /L) 2.93+0.67 4.39+0.51 12.638 <0.001
(x+s mmHg) 126.45+12.46 127.98+13.12  0.902 0.368 HOMA-R( mmol /L) 1.68+0.51 4.13+0.95 23.899 <0.001
( x+s mmHg) 79.68+7.53 81.64+7.68 1.946 0.053 HOMA-3( mmol /L) 3.12+£0.82 4.49+1.02 11.115 <0.001
BUN( #+s mmol/L) 6.04+1.21 5.99+1.18 0.316  0.752
SCr( x+s mol/L) 57.62+11.32 55.69+10.16  1.360 0.175
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Tab.4 Correlation of serum SGK1 KLK7 and ADPN with glyco—

lipid metabolism indicators and insulin resistance

SGK1 KLK7 ADPN
r P r P r P
FPG 0.373 <0.001 0.413 <0.001  -0.436 <0.001
2 hPG 0.410  <0.001 0.364 <0.001  -0.431 <0.001
TG 0.364 <0.001 0.402 <0.001 -0.401 <0.001
TC 0.342 <0.001 0.382 <0.001 -0.349 <0.001
HDL-C -0.402  <0.001 -0.363 <0.001 0.465 <0.001
LDL-C 0.436 <0.001 0.386 <0.001 -0.498 <0.001
HOMAdR  0.451 <0.001 0.408 <0.001 -0.439 <0.001
HOMA-8 0.416 <0.001 0.423 <0.001 -0.408 <0.001
5 Logistic T2DM MS

Tab.5 Multivariate Logistic regression analysis of factors influen—

cing metabolic syndrome in T2DM patients

B SE Wald P OR 95%CI
BMI 0.889 0.268  10.997  0.001 2.432  1.438~4.112
1.104 0.246  20.126 <0.001 3.015 1.862~4.883
1.087 0.311  12.214 <0.001 2.965 1.612~5.454
1.152 0.341 11.410  0.001 3.164 1.622~6.173
SGK1 0.8976  0.267 13.364 <0.001 2.654 1.573~4.479
KLK7 1.103 0.310  12.651 <0.001 3.012  1.641~5.530
ADPN  -0.884  0.294 9.047  0.003 0.413  0.232~0.735
2.5 SGK1.KLK7.ADPN T2DM
MS SGK1.KLK7.ADPN
T2DM MS  ROC
( AUC) SGK1.KLK7.ADPN
T2DM MS AUC
0.813.0.809.0.790.0.936 T2DM
MS  AUC (Z/P =
2.726/0.007.2.732/0.0062.741/0.004) 1. 6.
6 SGK1.KLK7.ADPN  T2DM MS
Tab.6  Comparison of the evaluation value of serum SGKI1

KLK7 and ADPN in T2DM patients with MS

AUC 95%CI

SGK1 18.63 ng/L 0.813 0.757~0.869 0.745 0.801  0.546
KLK7 7.15 pg/L  0.809 0.752~0.867 0.764 0.782 0.546

ADPN 8.16 mg/L  0.790 0.732~0.848 0.777 0.765 0.542
0.936 0.905~0.968 0.913 0.754  0.667
3
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