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Abstract: Aims: To investigate the distribution of vitamin D receptor fokI gene polymorphism in Yunnan Han popula-
tion, and to explore the relationship between SNP of fokI and type 2 diabetic kidney disease. Methods: We included 
276 individuals of Han population of Yunnan in this study: 91 type 2 diabetes patients without kidney disease (DM 
group), their duration of diabetes is more than 10 years, 89 type 2 diabetes patients with diabetic kidney disease 
(DKD group), their duration of diabetes is less than 10 years and 96 healthy controls (NC group). We compared the 
concentration of 25 hydroxy vitamin D in different groups and used taqman probe to detect the genotype and allele 
of fokI, then analysed the relationship between the polymorphisms of fokI and the susceptibility of diabetic kidney 
disease. Results: (1) NC group had a significantly higher plasma concentrations of 25 (OH) D than DKD group and 
DM group (P < 0.01); (2) 25 (OH) D and age, BMI, HbA1c, TG showed a weak negative correlation (P < 0.01); (3) 
Genotype of fokI showed no differences in DM group and DKD group, same as in DM group and NC group; FF geno-
type in DKD group is relatively lower than NC group (P < 0.05), and there is no difference in Ff and ff genotype (P > 
0.05); In DKD group, f allele was 53.4%, higher than DM group (RR = 1.46, P < 0.05); (4) Logistic regression analysis 
showed that ff genotype may be a susceptible factor for DKD (P = 0.04, OR = 2.37). Conclusion: FokI Ff genotype 
accounted for a larger proportion of the Han population in Yunnan, and ff genotype may be a susceptible factor for 
DKD in Yunnan Han population.
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Introduction

Diabetic kidney disease (DKD) is one of most 
common microvascular complications of diabe-
tes, which is a progressive chronic inflammato-
ry vascular disease mediated by the immune 
system in the multivariate pathological condi-
tion. In America and part of European coun-
tries. DKD is the main cause of end-stage renal 
disease (ESRD). Based on the investigations of 
Chinese dialysis patients in 2008, the percent-
age of DKD patients has increased up to 19%, 
and it is still on the increase compared to the 
previous years [1]. In China DKD is probably 
becoming the primary cause of ESRD instead 
of glomerular nephritis [2], which greatly redu- 
ced the quality of diabetics’ life. According to 
domestic and foreign researches, the causes 
of DKD are related to not only the level of blood 
sugar or pressure, but also the genetic and 
environment factors [3].

The Epidemiological data showed that about 
30%-40% type 2 diabetics develop into DKD 
[4]. It means that the hyperglycemia is not  
the only cause for DKD. Additionally, DKD are 
affected by blood pressure, blood fats, athero-
sclerosis angiocardiopathy and Vitamin D [5-7]. 
The deficiency of Vitamin D appears frequently 
in DKD patients. By comparing vitamin D con-
centrations in patients with type 2 diabetic kid-
ney disease, researchers found that [8] the defi-
ciency of 25 hydroxy vitamin D3 accounted for 
47.01% among those patients or even higher 
[7]. Vitamin D prevented kidney from injury 
caused by hyperglycemia in many ways. Animal 
tests show that Vitamin D and signal pathways 
of Vitamin D in glomerular podocyte played an 
important role in preventing diabetic kidney 
damage [9, 10]. 1,25 (OH)2 D3, as a signal mol-
ecule, combined with VDR in target cell, it forms 
hormone receptor complexes, then affected 
the expression of gene’s structure by acting on 
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specific DNA of target gene. The key is that the 
different activity of VDR determined the differ-
ence of transcriptional activity in the progress. 
Therefore, we infer that Vitamin D receptor ge- 
ne is related to diabetic kidney disease close- 
ly.

The relatively common SNP sites of VDR gene 
are ApaI, BsmI, FokI and TaqI, polymorphisms 
of fokI can lead to the differences in transcrip-
tional activity, thus affecting the VDR-mediated 
effect. There are some studies about fokI poly-
morphism in type 2 diabetes and diabetic kid-

Materials and methods

Study participants and clinical data

We included 276 individuals of Han population 
of Yunan from October 2014 to December 
2015 in this study: 91 type 2 diabetes patients 
without kidney disease (DM group), their dura-
tion of diabetes is more than 10 years; 89 type 
2 diabetic kidney disease patients (male ≥ 22 
ug/mg, female ≥ 31 ug/mg) (DKD group), their 
duration of diabetes is less than 10 years and 
96 healthy controls (NC group). The diagnosis 

Figure 1. Photograph for fokI polymorphisms by Allelic Discrimination software in ABI 7300 real-time PCR Instru-
ment.

Figure 2. The sequencing results of foki polymorphisms. The left one is homo-
zygote ff (T/T), the middle one is heterozygote Ff (T/C), the right one is homo-
zygote FF (C/C).

ney disease at home and 
abroad [6, 11-13], but the 
results of susceptibility to 
DKD were different, and 
the distribution of VDR ge- 
ne in the Han population in 
Yunnan is not reported at 
present. Therefore, our stu- 
dy focused on the frequen-
cies and distribution of VDR 
fokI allele and genotype in 
Yunnan to investigate the 
relationship between poly-
morphisms of fokI and the 
susceptibility for type 2 dia-
betic kidney disease.
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of type 2 diabetes according to the criteria of 
WHO in 1999 [14], the diagnose of DKD refer to 
the prevention and treatment of type 2 diabe-
tes in China (Chinese Diabetes Society, 2008) 
and type 2 diabetes duration of less than 10 
years are included in diabetic kidney disease. 
Exclusion criteria: individuals with blood rela-

company) 7.5 ul, Rox reference dye 0.3 ul and 
40 × TaqMan SNP Genotyping Assay (supplied 
by the ABI) 0.4 ul and injection water 5.3 ul.  
The reaction conditions: initial denaturation at 
95°C for 30 s, then performed 40 cycles: dena-
turation at 95°C for 5 s, annealing at 60°C for 
31 s. Using Allelic discrimination Software to 
analysis all data and automatically read the 
genotype (Figure 1). Then selected three cases 
DNA with different genotypes to sequencing 
and to verify the SNP site (Figure 2). 

Statistical analysis

SPSS 19.0 was used for statistical analysis. All 
of the data are applied to normality test, quan-
titative data of normal distribution were repre-
sented by mean ± sd (x ± s), quantitative data 
of skewness distribution were represented by 
median (interquartile range) M (QR). The qualita-
tive data were represented by frequency and 
percentage. The comparison among groups 
were analyzed by two-independent-samples T 
test or variance analysis, the comparison of 
categorical data were analyzed by chi-square 
test, data with skewness distribution were ana-

Figure 3. Comparition of 25 (OH) D among the three 
groups. 25 (OH) D3 in group DKD is lower than DM 
group, but the difference was not statistically signifi-
cant (P > 0.05). (25 OH) D3 in NC group were signifi-
cantly higher than group DKD and DM (P < 0.01). 

tionship involved in the study, 
impaired glucose tolerance, 
acute and chronic kidney dis-
ease, diabetic ketoacidosis, 
poisoning, urinary calculus, uri-
nary tract infection recently, 
osteoporosis, cancer. The stu- 
dy is approved by the hospital 
ethics committee, and all sub-
jects signed written informed 
consent.

Genotype determination

We used the blood genomic 
DNA Extraction Kit (supplied by 
Shanghai Lai Feng Biotechno- 
logy company) for DNA extrac-
tion, and strictly followed the 
instruction manual, and the 
purity and concentration of 
DNA were detected by Eppen- 
dorf AG spectrophotometer 
(Germany), and the extracted 
DNA was kept at -80°C until 
use. PCR reaction system was 
15 ul in total, including DNA 
samples 1.5 ul, 2 × premix ex 
Taq (provided by Takara Bio 

Table 1. The comparison of general data and biochemical indexes 
among the three groups [x ± s/M (QR)]

Variables
Group

Group DM  
(n = 91)

Group DKD  
(n = 91)

Group NC  
(n = 96)

Age (years) 59.7 ± 8.7 53.8 ± 11.7★,△ 57.9 ± 8.1
Gender (male/female) 44/47 57/32△ 50/46
SBP (mmHg) 126 ± 19★ 127 ± 17★ 110 (11.5) 
DBP (mmHg) 77.4 ± 9.6 81.6 ± 10.6★,△ 76 (10)
BMI (kg/m2) 24.2 ± 2.8★ 23.9 ± 3.4★ 22.4 ± 2.7
FPG (mmol/L) 6.8 (3.9)★ 6.7 (3.7)★ 4.8 ± 0.4
Glycosylated hemoglobin (%) 8.3 (2.7)★ 8.8 (2.6)★,▲ 5.98 ± 5.0 
FCP (ng/ml) 1.1 ± 0.6★ 1.05 (0.7)★ 1.65 (0.54)
PCP (ng/ml) 2.0 (1.9) 2.0 (2.4) -
LDL-C (mmol/L) 2.7 ± 0.7 2.5 (1.4)★ 2.9 (0.8)
TG (mmol/L) 1.6 (1.3)★ 1.7 (1.9)★ 0.94 (0.6)
TC (mmol/L) 4.2 ± 0.9★ 4.4 ± 1.0 4.6 ± 0.6
HDL-C (mmol/L) 1.0 ± 0.3★ 0.9 ± 0.2★ 1.5 ± 0.4
Ca2+ (mmol/L) 2.2 ± 0.1 2.3 ± 0.1 2.29 ± 0.1
25 (OH) D (ng/ml) 18.1 ± 6.8★ 17.6 ± 4.7★ 24.6 ± 6.1
eGFR 106.4 ± 23.6 111.3 ± 28.4☆ 103.1 ± 19.6
AS (%) 67 57 --
△p < 0.05 for comparison to group DM; ▲p < 0.01 for comparison to group DM; ☆p 
< 0.05 for comparison to group NC; ★p < 0.01 for comparison to group NC. 
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FPG, HDL, TG in group NC were lower than other 
groups (P < 0.01), FCP in group NC was higher 
than other groups (P < 0.01); LDL in the three 
groups had no statistically difference; 25 (OH) 
D3 in group DKD is lower than DM group, but 
the difference was not statistically significant 
(P > 0.05) (Table 1), (25 OH) D3 in NC group we- 
re significantly higher than group DKD and DM 
(P < 0.01) (Figure 3). Pearson correlation analy-
sis showed that 25 (OH) D3 was negatively cor-
related with age, BMI, HbA1c, TG, but had a po- 
sitive correlation with HDL (P < 0.01) (Table 2).

Table 3. Genotype and allele frequencies of fokI gene polymor-
phisms among three groups

Genotype
Group

group DM 
(n = 91)

group DKD 
(n = 89)

group NC 
(n = 96) P1 P2 P3

Ff (T/C) 50/54.9% 47/52.8% 45/46.9% 0.77 0.42 > 0.05
ff (T/T) 15/16.5% 24/27% 20/20.8% 0.08 0.4 > 0.05
FF (C/C) 26/28.6% 18/20.2% 31/32.3% 0.19 0.045 > 0.05
Allele
    f (T) 80/44% 95/53.4% 86/44.8% 0.046 0.09 0.36
    F (C) 102/56% 83/46.6% 106/55.2%

Table 2. Pearson correlation analysis between 25 (OH) D and other variables
FF Ff ff age BMI gender GH FPC LDL HDL TG Ca2+ AS

R 0.07 -0.02 -0.05 -0.25 -0.24 0 -0.35 0.13 -0.04 0.316 -0.29 -0.02 -0.05
p 0.26 0.68 0.43 0.00 0.00 0.98 0.00 0.05 0.51 0.00 0.00 0.85 0.61

Figure 4. Comparison of genotype and allele among three groups. The 
genetype Ff, ff, FF accounted for 52.8%, 27%, 20.2% in group DKD, re-
spectively, 54.9%, 16.5%, 28.6% in group DM and 46.9%, 20.8%, 32.3% 
in group NC. In group DKD genotype FF was relatively lower than group 
NC (χ2 = 3.45, P = 0.045), and there is no difference in genotype ff, Ff (P 
> 0.05). The frequency of f was higher than group DM, which count for 
53.4% in group DKD (P = 0.046).

lyzed by rank-sum test. Chi 
square test were used for hardy 
Weinberg equilibrium of geno-
type and allele, the comparison 
of genotype and allele were ana-
lyzed by chi-square test or Fisher 
exact test, and calculated the 
RR. We took fasting C peptide 
(FCP), gender, age, glycosylated 
hemoglobin (HbA1c), Triglyceride 
(TG), low density lipoprotein 
(LDL), High density lipoprotein 
(HDL), Body Mass Index (BMI), 
diastolic blood pressure (DBP), 
genotype as covariate, used 
binary logistic regression analy-
sis to analyzed the relationship 
between fokI gene and diabetic 
kidney disease, and calculated 
odds ratio (OR) and 95% confi-
dence interval (95% CI). P < 0.05 
was considered statistically sig- 
nificant.

Results

There were no significant differ-
ences between group DM and 
DKD in BMI, FPG, LDL, FCP, HDL, 
Ca2+, SBP, atherosclerosis (P > 
0.05); there were statistical dif-
ferences in age, SBP and HbA1C 
(P < 0.05), SBP and HbA1c in 
group DKD is higher than group 
DM; age in group DM is older 
than DKD (P < 0.05); SBP, BMI, 

Table 4. Relative risk of different genotypes 
and alleles of T2DM for DKD

Genotype
Group 

group DM 
(n = 91)

group DKD 
(n = 89) RR

Ff (T/C) 50/54.9% 47/52.8% 0.918
ff (T/T) 15/16.5% 24/27% 1.871
FF (C/C) 26/28.6% 18/20.2% 0.634
Allele
    f (T) 80/44% 95/53.4% 1.459
    F (C) 102/56% 83/46.6% 0.685
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The distribution of fokI genetypes and alleles 
conformed with Hardy-Weinberg equilibrium (P 
= 0.798, 0.904, 0.937). The genetype Ff, ff, FF 
accounted for 52.8%, 27%, 20.2% in group 
DKD, respectively; 54.9%, 16.5%, 28.6% in 
group DM and 46.9%, 20.8%, 32.3% in group 
NC. The genetype Ff, ff, FF was no statistical 
difference between group DM and NC (χ2 = 3.6, 
P = 0.16), either in group DKD and DM (χ2 = 
2.03, P = 0.36). However, in group DKD geno-
type FF was relatively lower than group NC (χ2 = 
3.45, P = 0.045), and there is no difference in 
genotype ff, Ff (P > 0.05). The distribution of 
allele was significantly different between DM 
and DKD groups. The frequency of f was higher 
than group DM, which count for 53.4% in group 
DKD (P = 0.046) (Table 3; Figure 4). The rela-
tive risk (RR) of DKD for type 2 diabetics who 
carried the genotype ff or allele f was 1.87, 
1.46, respectively (Table 4). Further more. Bin- 
ary Logistic regression analysis showed that 
genotype ff might be the risk factor for DKD (P 
= 0.04, OR = 2.37). DBP, TG and age also may 
be the risk factors for DKD (P = 0.01, 0.01, 
0.01, OR = 1.06, 1.31, 1.05) (Table 5).

Discussion

In recent years, with the changing in lifestyle 
and aging of population, the incidence of dia- 
betes is rising, according to the latest statistics 
of International Diabetes Federation (IDF) in 
2013, the number of diabetes patients in China 
has been ranking first in the world, and is still 
increasing. The diabetic kidney disease is the 
most common chronic vascular complications 
of diabetes, which is associated with many  
factors such as heredity and environment, The 
predisposing risk factors of diabetic kidney  
disease include hyperglycemia, dyslipidemia, 
hypertension, genetics, metabolic disorders of 
vitamin D [15, 16], unhealthy lifestyles etc. In 
clinical practice [17, 18], there are still some 
diabetics that have no difference in blood sugar 
and blood pressure control developing diabetic 

kidney disease. It shows that in addition to a 
number of controllable risk factors, genetic play 
an important role in the occurrence and devel-
opment of diabetic kidney disease.

We found that the incidence of vitamin D defi-
ciency and insufficiency is very high in patients 
with DKD in clinical observation [7, 8, 19], the 
researchers compared the vitamin D concen-
trations in patients with type 2 diabetic kidney 
disease, and found that the ratio of 25 hydroxy 
vitamin D3 deficiency reached 47.01% [8], even 
more than 50% [7], and compared those pati- 
ents with normal 25 hydroxy vitamin D, their 
vascular endothelial function decreased more 
significantly [20]. Vitamin D is a kind of fat-solu-
ble group of steroid derivatives, the affinity of 
25 (OH) D3 with VDR is only 1% of 1,25 (OH) D3 
[21]. But the 1,25 (OH)2 D3 has a short half-life, 
and need higher detection technology, so we 
usually choose 25 (OH) D3 vitamin D as the 
detection index reflecting the reserves of vita-
min D in body.

Active vitamin D can reduce or inhibit a series 
of pathological reaction through several ways, 
such as RAAS system, ERK signaling pathway, 
mitochondria, and other inflammatory media-
tors, then protect renal injury from high glucose 
or delay or reduce the development of diabetic 
kidney disease. The role of vitamin D biological 
activity is mainly through binding with VDR, it 
can form hormone-receptor complexes, and 
the complexes effect on the specific DNA 
sequence of target gene, then regulates insulin 
secretion. For pancreas, VDR can change the 
VDR gene transcription of islet β cells, thereby 
regulating the secretion of insulin. Clinical stud-
ies [22] and animal experiments [23] indicated 
that VDR-mediated effects for diabetic kidney 
disease, to some extent, have a protective effe- 
ct. vitamin D receptor gene are different among 
individuals, which can lead to different activity 
of VDR, and polymorphisms of fokI also affect 
the interaction between basal transcription 
factor IIB (TFIIB) and VDR, then affect the activ-
ity of VDR in the regulation of transcription [24]. 
Based on the above, we can speculate that the 
polymorphism of fokI may be the susceptible 
factors of diabetic kidney disease.

The fokI site is located in transcription initiation 
codon in second exon of VDR gene, compared 
to 3’ of the non-function VDR gene, it is rela-
tively more independent. f allele stands for the 

Table 5. Binary logistic regression analysis of risk 
factors for DKD

B S.E. Wals Sig. Exp (B) 95% C.I.
Genotypeff 0.86 0.43 4.03 0.04 2.37 1.02 5.53
DBP 0.06 0.02 6.43 0.01 1.06 1.01 1.11
TG 0.28 0.11 6.01 0.01 1.32 1.05 1.65
Age 0.05 0.01 7.28 0.01 1.05 1.01 1.09
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restriction enzyme sites is present, F allele 
standing for lack of it. the SNPs of fokI (T > C) 
can change the length of amino acid sequence, 
when the initiation codon mutated from ATG to 
ACG (F allele), it lost the role of start the transla-
tion, and only wait for the next initiation codon 
to translate, which will result in lack of three 
amino acids in activation domain of VDR pro-
tein positions, the VDR protein lacked three 
amino acids is easier to activate its effector 
genes. In this study, we compared the frequen-
cy of fokI genotype among type 2 diabetes pa- 
tients without kidney disease (DM group), type 
2 diabetic patients with diabetic kidney disease 
(DKD group) and healthy controls (NC group) in 
Yunnan, China. We found that there are signifi-
cant differences in allele frequencies between 
DM and DKD group, the frequency of F in DKD 
group was higher than DM group, genotype FF 
(C/C) in DKD group was lower than NC group, 
there is no significant difference in DM and NC 
group. Further more, we used binary Logistic 
regression to analysis the risk factors for type  
2 diabetic kidney disease, finally genotype ff 
entered the regression equation (B = 0.72, P = 
0.04, OR = 2.37). these results suggest that 
genotype ff may be associated with type 2 dia-
betic kidney disease, the risk of diabetic kidney 
disease for diabetic patients carrying f allele 
was 1.459 times higher than those without, 
which is similar to HM. Li’s result in Nanjing, 
China [11]. We may explain those results from 
that Single nucleotide polymorphisms (SNPs) 
make the different activity of VDR, then lead to 
difference in activity of vitamin D, however, if 
only explain from this way, its reliability may be 
weaker. Whether there are another undiscov-
ered loci linked to fokI caused this results still 
needs further study to prove. In addition, there 
are also differences in gene expression and 
epigenetic inheritance, such as methylation, 
RNA interference, histone modifications, etc., 
which is as important as the difference in gene.

The distributions of VDR fokI gene and allele 
gene are different among people in different 
race, region, lifestyle, etc., and also the suscep-
tibility to type 2 diabetic kidney disease is not 
same. Researchers did not find that fokI is 
associated with type 2 diabetes and its compli-
cations in Poland, Turkey, and North Indian [12, 
13, 25], For Caucasian, healthy people with 
genotype FF are more sensitive to insulin than 
the genotype ff, Ff groups [24], Zhelong Liu, et 

al. suggest that the polymorphisms of fokI may 
affect the susceptibility to diabetic kidney dis-
ease in Caucasians by mata analysis, but it is 
not just for the type 2 diabetic kidney disease 
[26]. Most of the association between SNP and 
type 2 diabetic kidney disease is found based 
on the Asian population. In addition, the distri-
bution of fokI genotype in the healthy people  
is different among different countries and eth-
nic groups. For healthy people, Ff genotype 
accounted for the highest proportion in Europe, 
Finland, France, North Indian, Poland and Aus- 
tralia [12]. In England and Black Pennsylvania, 
genotype FF account for the highest proportion 
[12]. According to the current researches in 
China, genotype FF is the most proportion in 
Han nationality in Jiangsu, and it is the geno-
type Ff for Han Chinese in Beijing [27]. In our 
reseach, we observed that Ff genotype account-
ed for 46.9% in Han population in Yunnan, FF 
accounted 32.3%. Because of the different his-
tory of ethnic development, gene also has the 
very big difference in the same race. Therefore, 
the variation of SNP in different races, regions, 
ethnic groups will be different.

According to the index in DM and DKD group  
we found that the mean value of BMI in the  
two groups is lower than Caucasians (Chinese 
Diabetes Society, 2014), We usually take BMI ≥ 
24 as the boundary value of overweight, this 
means that for the Chinese diabetics, the insu-
lin resistance and insulin secretion deficiency 
have already appeared in this state of BMI, due 
to the duration of diabetes is an independent 
risk factor for DKD, especially the course of 
more than 10 years, it is more significantly 
associated with albuminuria [3, 28, 29], we 
chose patients in group DKD required duration 
of diabetes less than 10 years (5.2 ± 3.4 years), 
duration of diabetes is more than 10 years 
(13.6 ± 4.5 years) in group DM, to eliminate 
type 2 diabetic kidney disease caused by long 
duration, not genetic polymorphisms, so it is a 
large difference in age between the two groups.

In this study, we also compared the levels of 
25-hydroxy vitamin D among three groups, and 
found that 25-hydroxy vitamin D in group NC 
were significantly higher than the other groups. 
Furthermore, we use Pearson correlation analy-
sis to find the relationship between 25-hydroxy 
vitamin D and other variables, found that a 
negative correlation between the concentra-
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tion of 25 hydroxy vitamin D and age, BMI, gly-
cated hemoglobin, TG showed a weak negative 
correlation. Clinical researches at home and 
abroad suggested that vitamin D deficiency can 
cause the injury in β cell of islet and insulin 
resistance, and vitamin D is associated with 
body fat and BMI [10]. In addition, our study 
observed that the level of 25-hydroxy vitamin D 
in group DM is higher than group DKD, but the 
difference was not statistically significant. This 
suggest that diabetic kidney disease was not 
directly affected by the level of 25-hydroxy vita-
min D. At present, the results about relation-
ship between fokI gene polymorphism and vita-
min D were not consistent. Molecular forms of 
vitamin D on the protective mechanism of DKD 
is 1,25 (OH)2 D3, 25 (OH) D is less mentioned. 
Studies have found the relevance between 
1,25 (OH)2 D3 and polymorphisms of fokl gene, 
but didn’t find the correlation with 25 hydroxy 
vitamin D [6]. while another study found that 25 
hydroxy vitamin D of patients who carried geno-
type ff was lower than the other genotype [30], 
which may eventually be explained from the dif-
ference of the fokI gene in different countries, 
races, environment, and there are seasonal dif-
ferences in concentration of vitamin D [6, 31], 
and VD is influenced by diet, environment, more 
important, the relationship between the con-
centration of vitamin D and allele may be 
affected by other uncertain variables, such as 
different ways of life, the abnormal RAAS sys-
tem, and the level of cGMP, calcium and protein 
kinase C activity. So we need to explore the 
relationship of fokI gene SNP and vitamin D 
from many aspects.

From the results of the comparison among the 
three groups of fokI genotype, DN genotype fre-
quency of FF was higher than DM group, but no 
statistical significance, if we expand the sam-
ple size, the result may have statistical differ-
ence. Due to 1,25 (OH)2 D3 has a short half-life 
and need higher testing requirements, so we 
chose 25 (OH) D, not 1,25 (OH)2 D3, if we choose 
1,25 (OH)2 D3, the persuasion may be higher.

Taken together, our study found that the geno-
type Ff accounted for the most in Yunnan popu-
lation, and genotype ff may be the susceptible 
gene for type 2 diabetic nephropathy in Yunnan. 
We also observed that 25-hydroxy vitamin D 
levels in T2DM were significantly lower than the 
normal population, and 25-hydroxy vitamin D 
had the negatively correlation with age, BMI, 

glycated hemoglobin, TG. Overall, diabetes and 
its complications were related to many factors 
such as heredity and environment, and the cost 
of treatment is relatively high for patients with 
diabetes, there is still much room for improve-
ment in the effectiveness of treatment, so 
researches for genetics in diabetes and its 
complications will continue to bring benefits. 
Vitamin D was associated with many functions 
and disease in human body, and there is much 
room for exploration, and the research between 
SNP in fokI VDR gene and type 2 diabetes and 
diabetic nephropathy will provide some data 
and theoretical basis in many fields such as 
epidemiological data, therapeutic targets for 
diabetes and its complications, and informa-
tion of some diseases related to VDR gene.
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