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ABSTRACT Objective: To explore the relationship between vitamin D receptor (vitamin D receptor, VDR) FokI genetypes, allele
frequency and Type 2 diabetes (T2DM) in elderly. Methods: Included 110 patients with type 2 diabetes, over the age of 60, and 112
healthy individuals who underwent physical examinations at the departments of Geriatrics, General Medicine, and Endocrinology of
Xi'an Ninth Hospital from January 2022 to December 2023. Plasma levels of 25-hydroxyvitamin D were measured using the
electrochemiluminescence immunoassay (ECLIA) method. Additionally, the distribution of gene polymorphisms at the FokI site of the
vitamin D receptor (VDR) gene was analyzed using a probe-based method combined with sequencing. Results: A comparative analysis of
general information between patients with type 2 diabetes mellitus (T2DM) and a control group revealed significant differences in body
weight, body mass index (BMI), fasting blood glucose (FBG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), and vitamin D levels (P<0.05). Multivariate logistic regression analysis indicated that HDL-C may be a protective
factor for T2DM, with an odds ratio (OR) of 0.060 and a 95% confidence interval (CI) of 0.019 to 0.193 (P<0.05). Additionally, vitamin
D may be a protective factor for T2DM, with an OR 0f 0.969 and a 95% CI of 0.939 to 0.999 (P<0.05). Furthermore, the CC genotype of
the vitamin D receptor (VDR) FoklI locus was identified as a potential protective factor against T2DM, with an OR of 0.383 and a 95% CI
of 0.150 to 0.982 (P<0.05). Conclusion: (1) HDL-C and Vitamin D may be a protective factor for T2DM; (2) The CC genotype of FokI
may be a protective factor for T2DM.
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Fig. 1 DNA electrophoresis detection results
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Table 1 baseline characteristic of case and Controls

T2DM(n=101) Control(n=102) X/t P value
Men/women, No. 47/54 48/54 0.006 0.094
Age,y 66.38+10.95 66.10+10.80 1.784 0.076
Height, cm 165.63+8.07 165.34+7.17 0.271 0.787
Weight, kg 68.97+11.49 64.94+8.99 2.783 0.006
BMI, kg-m™ 25.11+3.18 23.50+3.65 3.346 <0.001
FBG(mmol/L) 7.15+3.22 5.32+1.49 5.199 <<0.001
TG(mmol/L) 1.55+0.88 1.45+0.94 0.695 0.488
TC(mmol/L) 4.14+0.97 4.21+0.95 -0.471 0.638
HDL(mmol/L) 1.15+0.28 1.47+0.47 -5.952 <<0.001
LDL(mmol/L) 2.74+0.81 2.43+0.80 2.807 0.005
Vitamin D level, ng/mL 16.14+9.90 19.43+9.32 0.603 0.016

LA, BRI AR A R D7 ke, 75 H S IR T2DM SR Y IR 30 2
YRR BMI, 2 F g 2 1 A T e AR 1 i i 11 L o e 4
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Fig.2 Probe method detection results of FokI site
7E: Fokl fif i :1s2228570 #4447 :FAM {5 SR EE; AR VIC FSREE; BB Alele X G F; RBM:Allele Y AR T A B R REFo
Note: Fokl site: rs2228570 Abscissa: FAM signal strength value; Vertical coordinate: VIC signal strength value; Blue dots: Allele X homozygous;

Green dots: Allele Y homozygous; Red dots: heterozygotes.

3 2 FZH VDR EF Fokl EEBMEME RIS
Table 2 The genotypes and allele distribution of FokI gene in T2DM group and control group

Genotype Allele gene
N TT (%) TC (%) CC (%) T(%) C(%)
T2DM 101 28(27.7) 60(59.4) 13(12.9) 116(57.4) 86(42.6)
Control 102 25(24.5) 46(45.1) 31(30.4) 96(47.1) 108(52.9)
Total 203 53(26.1) 106(52.2) 4421.7) 212(52.2) 194(47.8)
Note: Genotype comparison %*=9.378, P=0.009; Allele distribution }*=4.372, P=0.037.
% 3 T2DM Ky E % Logistic B3 5347
Table 3 The T2DM multivariate logistic regression analysis
95% CI for OR
B sth Wald P OR
Lower Upper
BMI 0.069 0.056 1.532 0.216 1.071 0.961 1.195
HDL-C -2.816 0.597 22.222 <0.001 0.060 0.019 0.193
LDL-C 0.211 0.189 1.236 0.266 1.234 0.852 1.789
Vitamin D level -0.032 0.016 4.011 0.045 0.969 0.939 0.999
Fokl 6.934 0.031

FokI CC vs AA -0.959 0.430 3.989 0.046 0.383 0.150 0.982
FokI AC vs AA 0.168 0.382 0.194 0.660 1.183 0.559 2.504

Constant 2.049 1.728 1.406 0.236 7.759

Note: The inclusion factors of BMI, HDL-C, LDL-C, vitamin D levels, and FokI were analyzed using stepwise regression with an inclusion criterion of

0.05 and an exclusion criterion of 0.05.

S5 0R : T2DM Z1RY MR ZE A= 3R D /R BAR T L. 4%
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