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Summary. Many factors play a role in the progression of Chronic renal disease. Many polymorphisms have 
been detected in vitamin D receptor gene. FokI polymorphism is one of these. We aimed to present the role 
played by FokI gene polymorphism in CRD have been examined. Three study groups were formed as group 
1 with a total of 60 patients with RRT need with ages ranging between 59,43±12,58, group 2 with a total of 
60 patients with GFR decrease of >4 ml/min/year and ages ranging between 59,73±13,14 and group 3 with a 
total of 60 patients with stable GFR level during follow up period with ages ranging between 63,50±12,21. A 
total of 77 individuals without CRD and with ages ranging between 41.78±14,28 were included as the control 
group of the study during polyclinic controls. The frequency of FokI polymorphism FF, Ff and ff genotypes 
were determined as 51.7%, 35.0% and 13.3% respectively in group 1, as 50.0%, 41.7% and 8.3% respectively 
in group 2 and as 45.0%, 48.3% and 6.7% respectively in group 3. Whereas the frequency of FF, Ff and ff 
genotypes were determined respectively as %51.9, %39.0 and %9.1. Prevalence of CRD in all genotypes was 
determined to be statistically significant for all groups (p>0.05). No relationship was determined between 
FokI polymorphism and risk factors. In conclusion, it was observed that FokI polymorphism is not related 
with CRD and risk factors. 
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O r i g i n a l  a r t i c l e s

Introduction 

Chronic renal disease (CRD) is a syndrome 
characterized by the progressive loss of kidney func-
tions due to various reasons. Glomerular filtration rate 
(GFR) generally reduces over the months or years and 
this reduction varies significantly according to the un-
derlying reason (1). The prevalence of chronic renal 
disease has increased rapidly during the last decade. 
It is estimated that the glomerular filtration rate of 
13 % of the adult population in the United States of 
America is lower than 60 ml/min/1.73 m2. Prevalence 
in individuals aged 65 and above was determined to 
vary between 38-44 % (2, 3). 

Vitamin D and its active metabolite of 1,25-dihi-
droksi vitamin D3 (1,25OHD, calcitriol) is one of the 
well known regulators of cell growth and differentia-
tion. It has been reported in recent studies that vitamin 
D is related with bone and calcium metabolism con-
trol in addition to many biological processes such as 
immune response formation, metastasis, angiogenesis 
and apoptosis. In addition, it also known that 1,25O 
HD stimulates the expression of the oxidative enzymes 
which are cytochrome P450 family members (4). 

Vitamin D shows its effect by interacting with 
vitamin D receptor (VDR) which is a member of the 
nuclear receptor gene family. VDR has been coded 
by a large gene (>100 kb) on chromosome 2q12-14 
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(5). Allele variations of VDR differing between ethnic 
groups and races have been defined (6). First studies 
on VDR polymorphisms were carried out using bone 
metabolism parameters and especially osteoporosis (7). 
The relationship between VDR gene polymorphisms 
and other diseases including cancer and immune sys-
tem diseases have been put forth in later studies (8). 
In general, majority of the VDR gene polymorphisms 
have been determined in regulator regions such as 5’ 
promoter region and 3’ UTR region instead of exon 
coding region. 

(T/C) polymorphism is found in the first po-
tential start region. This polymorphism synthesizes a 
longer VDR protein comprised of 427 amino acids by 
way of producing an additional start codon. This poly-
morphism is named as f allele. The existence of f allele 
is related with less transcriptional activity (5). 

The FokI polymorphism on Exon 2 is a functional 
polymorphism. It is considered as normal when the 
transcription starts from the first ATG sequence at 
the restriction allele (f ), if there is no restricton (F al-
lele) transcription starts from the next ATG sequence 
(transcript) and a shorter but functional allele forma-
tion takes place. ATG is transformed into ACG as a 
result of the T→C transformation in the start codon 
of ATG and translation starts from the second ATG. 
As a result, the 424 aminoacid long VDR protein is 
synthesized (F allele). Translation starts from the first 
ATG in cases when there is no T→C transformation 
and the VDR protein that is 3 aminoacids longer (427 
aminoacids, f allele) is synthesized (9). 

The purpose of this study was to examine the ge-
netic role of VDR FokI polymorphism along with de-
mographic, clinical and laboratory variables on rapid 
progression with conservative therapy and RRT re-
quirement in chronic renal disease stage 3-5 patients 
in the Turkish society. 

Patients and methods

Formation of the Patient and Control Groups 
In this study, patients aged between 18-80 with 

GFR <60 ml/dk/1.73m2 who have been included in 
the chronic renal disease training program after appli-
cation to the Antalya Education and Research Hos-

pital Nephrology polyclinic have been scanned ret-
rospectively. The patients were classified into groups 
according CRD staging based on the GFR values. 
Demographic, clinical and laboratory data on the pa-
tients were acquired from the follow-up folders. Three 
study groups were formed as group 1 with a total of 60 
patients with RRT need during follow-up with ages 
ranging between 59,43±12,58, group 2 with a total of 
60 patients with GFR decrease of >4 ml/min/year and 
ages ranging between 59,73±13,14 and group 3 with a 
total of 60 patients with stable GFR level during fol-
low up period with ages ranging between 63,50±12,21. 
Patients followed up for a period of less than 3 months 
were not included in the study. A total of 77 indi-
viduals without CRD and with ages ranging between 
41.78±14,28 were included as the control group of 
the study during polyclinic controls. Approval from 
the local ethics council was obtained prior to starting 
the study and written approvals were taken from all 
individuals in both the control and patient groups af-
ter explaining the purpose and procedure of the study 
(No: 4/6). 

DNA isolation 
Two milliliter blood samples were drawn from the 

individuals who participated in the study and placed in 
tubes containing K3-EDTA. The blood samples were 
stored at -80 °C until DNA isolation. Afterwards, the 
frozen samples were defroested at room temperature 
and DNA isolation was carried out via QIAquick PCR 
Purification Kit (250) (Cat no:28106) (Hilden, Ger-
many) with the standard method. The isolated samples 
were spectrophotometrically measured via NanoDrop 
and DNA quantitation was made.

Amplification of DNA polymerase chain reaction 
The primers used in the study have been de-

signed using the ExonPrimer (http://ihg.gsf.de/ihg/
ExonPrimer.html) software. The primers were synthe-
sized by the Sentromer (Istanbul, Turkey) company as 
20 pmol. 
FOK1-rs222857-F AGCTGGCCCTGGCACTGACTC

FOK1-rs222857-R ATGGAAACACCTTGCTTCTTCTCCCTC

The following PCR cycle has been used in the 
study. 
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At 95°C  	 15 Minutes 
At 95°C 	 45 Seconds 
At 58°C 	 45 Seconds        ⇒         40 repetitions 
At 72°C 	 1 Minute
At 72°C 	 10 Minutes 
At 4°C 	 infinite 
Exonuclease1 and Shrimpalkalen phosphase enzyme 
mixtures were used to inactivate the excess primers and 
dNTPs remaining after PCR. Sequencing reaction 
was carried out using the final products processed via 
Exo1-SAPIT and BigD Terminator v3.1 and standard 
protocols. 

Sequencing clean up was carried out using Sepha-
dex and Qiagene Sequencing cleanup columns. 3,5 gr 
Sephadex (Merck G-50 medium) was dissolved in 50 
ml water and 600 µl solution was placed in each col-
umn. Water was removed via centrifugation at 2500 g 
for 2 minutes. Products subject to sequencing reaction 
were placed on the remaining sephadex on the column 
and the products were cleaned via centrifugation at 
2500 g for 5 minutes. The product that is about 30 µl 
was transferred onto the optical plate and sequencing 
reaction was carried out by loading to ABI 3130 de-
vice. Seq Scape2.5 software was used for analyzing the 
sequencing reactions. 

Statistical evaluation 
SPSS 16.0 package software was used for the bio-

statistical evaluation of the data obtained as a result 
of the study. Multivariate analysis of variance (ANO-
VA) was used for evaluating the variables between the 
control and patient groups and the genotypes for bio-
chemical parameters, Tukey HSD multiple compari-
sons test was used for comparing the factors. c2 test was 
used for the nonparametrik tests, the results were given 
as average ± standard deviation and p<0.05 were ac-
cepted as statistically significant. 

Results 

Characteristic properties for the individuals in 
CRD groups have been given in Table 1. Similar val-
ues were observed in all three groups with regard to 
age averages and gender difference. Patient diagnosis 
distribution among the groups was also similar and 

no statistically significant difference was observed be-
tween the groups. Whereas no statistically significant 
difference was observed between the groups with re-
gard to systolic blood pressure a statistically significant 
difference was observed between the diastolic pressure 
values of the 1st and 2nd Groups in comparison with 
the 3rd Group (respectively, p<0.05 and p<0.001). The 
1st group was observed to be different at a statistical-
ly significant level in comparison with the other two 
groups with regard to basal creatinine and basal GFR 
(p<0.001). No statistically significant difference was 
determined between groups 2 and 3 with regard to 
the basal creatinine values, however basal GFR values 
were observed to be higher in group 2 at a statisti-
cally significant level (p<0.05). It was observed upon 
comparing groups 2 and 3 with group 1 that the basal 
calcium values of group 1 (respectively, p<0.05 and 
p<0.01), basal phosphorous, parathormon and hemo-
globin values were lower at a statistically significant 
level (p<0.001). On the other hand, no statistically sig-
nificant difference was observed between groups 2 and 
3 as a result of these measurements. Basal proteinuria 
value was observed to be higher in group 1 at a statisti-
cally significant level in comparison with other groups 
(respectively, p<0.05 and p<0.001) while the values 
of group 2 were observed to be higher at statistically 
significant levels when compared with those of group 
3 (p<0.01). It was observed when the nonparametric 
tests were examined that ACE/ARB use was low in 
Group 1 contrary to the other two groups (p<0.01), 
whereas eritropoetin use was determined to be high at 
a statistically significant level (p<0.001). No statisti-
cally significant differences were observed between the 
groups with regard to the use of vitamin D, atorvas-
tatin and antiacidose. Average follow up times in the 
groups actualized as 9, 18 and 16 months respectively. 

Genotype and allele frequencies for vitamin D re-
ceptor and FokI gene of the patient and control groups 
have been given in Table 2. It was determined that the 
frequency of FF, Ff and ff genotypes of individuals 
with chronic renal disease were 51.7 % (n=31), 35.0 
% (n=21) and 13.3 % (n=8) respectively for Group 1, 
50.0 % (n=30), 41.7 % (n=25) and 8.3 % (n=5) respec-
tively for Group 2 and 45.0 % (n=27), 48.3 % (n=29) 
and 6.7 % (n=4) respectively for Group 3 (Table 2). 
Whereas the FF, Ff and ff genotype frequencies for 
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the control group were determined respectively as 51.9 
% (n=40), 39.0 % (n=30) and 9.1 % (n=7). It was ob-
served as a result of the evaluation of the prevalence of 
all three genotypes between the groups that the result 
is not statistically significant (p>0.05). It was deter-

mined when the allele frequencies for the Fok I gene 
were examined that the F allele frequency was 69% for 
Groups 1 and 3 and 71% for Group 2 and the control 
group (Table 2). Whereas the f allele frequency was 
determined as 31% for Groups 1 and 3 and as 29% for 

Table 1 Characteristic properties of the study groups

Patient characteristics 1. Group 2. Group 3. Group
n 60 60 60

Age (years) 59,43 ± 12,58 59,73 ± 13,14 63,50 ± 12,21

Gender (F/M) 22/38 20/40 25/35

Diagnosis (n)

   Hypertension 15 13 20

   Diabetes 25 19 21

   KGN 2 10 5

   KPN 3 6 4

   PCRD 4 5 3

   Unknown 11 7 7

Systolic Pressure (mmHg) 144,67 ± 22,80 140,50 ± 28,00 136,50 ± 22,30

Diastolic Pressure (mmHg) 87,58  ± 11,25 a ,b 82,66 ± 12,73 79,83 ± 10,81

Basal Creatinine (mg/dl) 3,23 ±  0,85 b,c 2,00 ± 0,49 2,24 ±  0,67

Basal GFR (ml/dk) 20,66 ± 7,04 b,c 35,59 ± 10,21 d 31,08 ± 11,15

Basal Calcium (mg/dl) 9,03 ± 0,62 a,d 9,25 ± 0,38 9,30 ± 0,48

Basal Phosphor (mg/dl) 4,25 ± 0,67 b,c 3,53 ± 0,66 3,62 ± 0,63

Basal Parathormone (pg/ml) 192,50 ± 142,16 b,c 119,60 ± 68,46 102, 56 ± 61,94

Basal Hemoglobin (g/dl) 10,86 ± 1,43 b,c 12,19 ± 1,63 12,26 ± 1,71

Basal Proteinuria (g/g) 2,98 ± 3,17 a,b 1,92 ± 2,29 d 0,70 ± 0,68

ACEi/ARB (%) 25,00 e,f 46,70 51,70

Eritropoetine (%) 45,00 b,c 18,30 13,30

Vitamin D (%) 63,30 68,30 48,30

Atorvastatine (%) 31,70 30,00 16,70

Antiacidose (%) 41,70 35,00 21,70

Follow up period (months) 9,88 ± 6,26 18,06 ± 8,90 16,40 ± 8,64
a p<0,05 when compared with Group 2; b p<0,001 when compared with Group 3; cp<0,001 when compared with Group 2; dp<0,05 
when compared with Group 3, ep<0,01 when compared with Group 3; fp<0,01 when compared with Group 2

Table 2 Genotype and allele frequency for vitamin D receptor FokI gene in chronic renal disease and control group

Genotype frequency Group 1 Group 2 Group 3 Control 

FF 31 (%51,7) 30 (%50,0) 27 (%45,0) 40 (%51,9)

Ff 21 (%35,0) 25 (%41,7) 29 (%48,3) 30 (%39,0)

ff 8 (%13,3) 5 (%8,3) 4 (%6,7) 7   (%9,1)

Allele frequency Group 1 Group 2 Group 3 Control 

F 69% 71% 69% 71 %

f 31% 29% 31% 29%
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Group 2 and the control group (Table 2). No statisti-
cally significant difference was observed between the 
groups with regard to allele frequency. 

The relationship between the demographic char-
acteristics of the groups, their parametric and non-
parametric properties and vitamin D receptors Fok I 
genotypes have been given in Table 3. 

No statistically significant difference was observed 
between the age average of the patients in all groups and 
the prevalence of FF, Ff abd ff genotypes. Even though 
FF genotype is observed more frequently in males in 
all 3 groups, it was observed that the ff genotype is ob-
served equally in both females and males in Group 1 
and more frequently in males at ratios of 1/4 and 0/4 in 
Groups 2 and 3. However, this difference was not statis-
tically significant (Table 3). No statistically significant 
relationship could be established between the patient 
diagnoses and genotype relationship. No statistically 
significant difference was observed between the groups 
with regard to ACEi/ARB, EPO, vitamin D, atorvas-
tatine and antiacidose use. A statistically significant re-
lationship could not be observed between the basal and 
final follow-up biochemical values and VDR FokI gen-
otypes. However, basal creatinine values were measured 
lower in the ff genotype in all 3 groups. Similarly, basal 
GFR was determined to be higher in ff genotype indi-
viduals in these groups in comparison with the other 
genotypes. Basal proteinuria levels in all 3 groups were 
determined to be lower than the ff genotype. However, 
this difference was not statistically significant (Table 3).

Discussion

Chronic renal disease is becoming more frequent 
globally (10). Its complications including cardiovascular 
diseases are starting to become a major public health is-
sue thereby resulting in economic impacts (11). 

There was no statistically significant difference in 
our study between the age average of the groups (Group 
1=59,4 years, Group 2=59,7 years  and Group 3=63,5 
years). No impact was observed on kidney failure pro-
gression or RRT requirment. No relationship was de-
termined between advanced age and CRD progression 
in a study for which age average was calculated as 66,8 
years (12). Young age was determined to be related with 

progression in this study. In another study examining 
the impacts of age on CRD progression (13), GFR rate 
of decrease was determined as 2,61 ml/min on average 
for the elderly population at the end of a monitoring 
period of 5 years and as an interesting paradox, a greater 
GFR decrease was detected in the group with normal 
serum creatinin levels in comparison with the lower 
Basal GFR. The impact of age and gender on CRD pro-
gression was examined in another study (14) in which 
patients diagnosed with stage 3 CRD were monitored 
for a period of 10 years and GFR decrease was observed 
in 73% of these patients. In addition, female gender was 
determined to be related with a slower decrease in GFR, 
better patient and kidney survival. While no differ-
ence with regard to female/male ratio was determined 
between the groups in our study even though CRD is 
observed more frequently in the male population. It is 
a fact that CRD is observed more in the elderly popula-
tion in comparison with the young population. In gen-
eral, accompanying diseases that are observed frequently 
in the population such as arteriosclerosis, cardiac failure, 
high blood pressure, diabetes should be taken into con-
sideration as phenomena that may affect CRD progres-
sion rather than male gender and physiological process 
due to age. 

The relationship between blood pressure and kid-
ney function is questionable in patients with chronic 
renal disease (15). The relationship between blood pres-
sure and progression in nondiabetic stage 3 CRD adults 
was examined during a study in which an average an-
nual GFR decrease of >2.5 ml/min was accepted as fast 
progression and annual GFR change was determined 
using kidney function change cystatin C, creatinine and 
their combination (14). In this study, blood pressure was 
determined to be related with progression only for the 
patient group for which cystatin C based or combined 
equation was used for systolic blood pressure >140 
mmHg or diastolic blood pressure 90 >mmHg. No sta-
tistically significant relationship was determined in the 
group for which creatinine based GFR measurement 
was made. The difference of our study is that fast pro-
gression is accepted as an annual average GFR decrease 
of >4 ml/min and that GFR measurement is made via 
modification of diet in renal disease (MDRD). The re-
lationship put forth between systolic blood pressure and 
fast progression and RRT time has been determined in 
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our study (12). On the other hand, similar results have 
been obtained in another study in which a similar meth-
od was used with our study during which 211 adult in-
dividuals with stage 3-5 CRD diagnosis with an average 
monitoring period of 56,6 months were retrospectively 
reviewed (16). These researchers could not determine a 
statistically significant relationship between the initial 
systolic and diastolic blood pressures and predialytic 
CRD progression. Similarly, the non-existent relation-
ship between CRD progression and the blood pressure 
level at the time of application was also put forth in an 
observational study carried out on 1094 Afro-American 
patients (17) and another study carried out on patients 
with polycystic renal disease (18). 

In addition to the expected contribution of age and 
CRD stage, it has been set forth that there is a correla-
tion between the progression of renal disease and pro-
teinuria and that the progress is slowed down with the 
use of angiotensin converting enzyme inhibitor (ACEi) 
and angiotensin receptor blockers (ARB) (19-21). Our 
results are in compliance with the results of these stud-
ies. These researchers have examined the relationship 
between proteinuria and ACEi/ARB use on predialy-
sis monitored patients and decrease in renal functions 
and/or RRT onset. A total of 547 stage 4-5 CRD pre-
dialysis patients were monitored for a period of about 
7 years in the study as a result of which a decrease of 
0,35 ml/min/1.73 m2/month on average was observed 
in renal functions in patients with light proteinuria (be-
teen >0,3 and ≤1,0 g/24 h). When patients undergoing ​​
RRT were compared with patients without proteinuria 
(≤0,3 g/24 hour) a higher decrease in renal functions 
was observed. When the level of proteinuria was taken 
into consideration (between >1,0 and ≤3,0 arası, >3,0 
and ≤6,0 and >6,0 g/24 hour), it was observed that early 
RRT requirement was correlated with increasing pro-
teinuria and increased progression. On the other hand, a 
lower RRT start rate was determined when patients us-
ing ACEi/ARB at the start (n=16) or during follow-up 
(n=133) were compared with the patients who do not 
use ACEi/ARB (n=152). In conclusion, they were of 
the opinion that there is no proof regarding the harm of 
using ACEi/ARB in predialysis monitored patients and 
that proteinuria may be used as an indicator of CRD 
progression risk. It was determined in another study 
(21) that the rates of ACEi/ARB use were 31%, 46% 

and 51% respectively for patient groups with GFR <15 
ml/min, GFR 15-24 ml/min and GFR 25-29 ml/min. 
These findings support our results. In addition, findings 
indicating a relationship between proteinuria above 1 
g/g and fast progression and RRT requirement are also 
in accordance with the findings of our study. 

The issue on the relationship between statin use 
and low mortality as well as its impact on decreasing 
RRT requirement and renal failure progression is a 
matter of debate (22-25). No statistically significant 
difference was determined in our study between statin 
use among groups. The reason for the conflicting re-
sults between renal progression and statin use may be 
the fact that majority of the data have been acquired 
from studies on cardiovascular primary endpoints. 

Metabolic acidosis is traditionally defined as a 
decrease in blood pH related with a decrease in serum 
bicarbonate (HCO3) concentration and is related with 
progressive CRD (26). There is a correlation between 
HCO3 decrease due to nephron loss and impairment in 
ammoniac metabolism and GFR decrease. This may be 
related with the progression of metabolic acidose renal 
disease and it has been put forth that CRD progression 
may be prevented if it is improved (27). Low and high 
serum bicarbonate levels were determined in  13.9 % 
(n=5796) and 1.6 % (n=652) of the patients respectively 
during a study carried out on 41749 patient individuals 
(28) and a statistically significant relationship was de-
termined between low serum bicarbonate and mortal-
ity related with all causes after the related co-variables 
were adjusted. Even though this relationship is not sta-
tistically significant between stage 4 CRD and diabetes 
patients, the importance of the relationship between 
mortality and decrease in bicarbonate level from normal 
to low levels has been indicated. High serum bicarbon-
ate levels were determined to be related with mortal-
ity regardless of renal function level. However, the fact 
that serum bicarbonate levels have not been taken into 
consideration in our study was a limiting factor in estab-
lishing this relationship. The fact that sodium bicarbon-
ate use is higher in the Group with RRT requirement 
(41,70 %) and the Group with progression (35 %) in 
comparison with the stable GFR group (21,70 %) in-
directly indicates the probable contribution of acidose 
in renal failure process even though the difference is not 
statistically significant. 
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It has been reported that bringing hemoglobin 
levels to normal for patients with chronic renal dis-
ease prevents tubular damage and interstitial fibrosis 
development by improving oxygen flow to the kidneys 
thereby reducing renal disease progression. In addi-
tion, it has also been set forth that the use of EPO 
prevents oxidative stress and apoptosis and may have 
direct protective impacts on tubular cells (29, 30). Low 
hemoglobin levels in the group with RRT requirement 
in our study leads us to think that anemia is observed 
more frequently in this group with further decrease 
in GFR and that it may be effective in progression to 
end-stage renal disease (ESRD). 

Accumulation and combination of genetic and en-
vironmental factors may play a role on the onset and 
progression of ESRD in CRD which is accepted as a 
multifactorial disease. For example, there may be genet-
ic impacts on the development of hyperparathyroidism 
secondary to renal failure and VDR gene from among 
these genes may play a role in progression. Vitamin D 
plays a role in the regulation of independent biological 
processes such as the endochrine system, bone metabo-
lism, immune response from birth, cell proliferation and 
differentiaton (5). Vitamin D response takes place with 
VDR function. VDR gene is present in many tissues 
and its activation may modulate more than one target 
gene expression. Various polymorphisms have been de-
termined in the VDR gene and their functional impor-
tance along with potential impacts on disease predis-
position have been examined (31, 32). Significant allele 
variations of the VDR gene in different populations 
have attracted attention in these studies. FokI polymor-
phism is one of these allele variations. 

Individual allele frequency varies between differ-
ent ethnic or geographical populations. F allele is ob-
served more frequently than f allele in many societies 
including our own. For instance, F and f allele distri-
bution was observed as 71,5 % and 28,5 % in a study 
carried out on healthy population in Northern India 
[32] which was in accordance with the results of our 
study. When F/f allele frequency is examined, it can 
be observed that F allele is more frequent in Finland 
(60/40), England (69/31), Australia (61/39), Japan 
(68/32), Taiwan (61/39), White Massachusets (59/41) 
and Black Pensylvania (78/22) [33]. Allele frequencies 
that are similar to our results (73 % F and 27 % f ) 

were obtained as a result of a previous study (34) car-
ried out on healthy Turkish population. FokI polymor-
phism differs among different populations with regard 
to homozygote and heterozygote mutations. For ex-
ample, even though the FF genotype ratios are higher 
in England and Black Pensylvania in accordance with 
our results (48 % and 63 % respectively), Ff genotype 
was observed at higher ratios in Northern India (49 
%), Finlan (58 %), Australia (48 %), Japan (51 %), 
Taiwan (49 %) and White Massacusets (45 %) societ-
ies. Whereas the ff genotype was determined as the 
genotype with the lowest frequency even though it is 
observed at various rates in all societies. However, its 
ratios were determined more in Finland (14 %), Aus-
tralia (15 %) and White Massachusetts (18 %) popula-
tions in comparison with other societies (34). 

The number of studies on the impact of FokI 
polymorphism on CRD progression is limited (35). 
The impact of VDR gene ApaI, TaqI, FokI and BsmI 
polymorphisms has been examined on 258 ESRD 
patients and 569 healthy control group in the North-
ern India population as a result of which a statisti-
cally significant difference was observed in the FokI ff 
(p=0.001) genotype frequency (35). It was put forth as 
a result of the haplotype analyses that individuals with 
a/t/F/b haplotypes are prone to 11,0 times greater risk. 
In conclusion, they have asserted that VDR gene FokI 
polymorphism is related with ESRD (35). Neverthe-
less, a relationship could not be determined in our 
study between FokI polymorphism and renal progres-
sion and RRT requirement. A statistically significant 
difference could not be observed between the healthy 
control group and patient groups with regard to FokI 
gene polymorphism. However, it was determined in all 
3 groups that the basal creatinine values were lower in 
the ff genotype and thus the Basal GFR levels were 
higher. Even though the difference is not statistically 
significant, these results have brought about the opin-
ion regarding the need for future studies related with 
the positive impact of ff genotype on renal progression. 

Similar results have been obtained in another study 
as well (36). These researchers have examined the rela-
tionship between FokI polymorphism and 1,25 OHD 
vitamin levels and CRD stages during a study carried 
out with 410 type 2 diabetic CRD patients as a result 
of which no relationship was determined between FokI 
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polymorphism and CRD which is in accordance with 
our results. Moreover, they observed an interaction be-
tween ff genotype and 1,25 OHD vitamin (p=0,008). 
They determined that the negative relationship between 
1,25 OHD and CRD stages was repressed more in FokI 
ff genotype rather than FokI FF genotype. 

The relationship between VDR start codon poly-
morphism (FokI) and PTH levels, calcidiol and calcium 
was examined in another study carried out on 64 Span-
ish CRD patients [37] as a result of which the genotype 
frequencies were determined in the patient population 
as 54,7 % FF, 28,1 % Ff and 17,2 % ff; whereas the val-
ues for the healthy control population were determined 
as 46,7 % FF, 43,3 % Ff, 10 % ff. The difference between 
the patient and control groups was determined to be 
statistically significant (p<0.01). Serum PTH levels in 
the FF genotype group patient population (159,77 +/- 
25,69 pg/ml) to be higher at a statistically significant 
level in comparison with both Ff and ff groups (106.67 
+/- 19,07 and 77.55 +/- 15,85 pg/ml, respectively, p 
<0.05). However, no statistically significant difference 
was observed between the genotypes with regard to 
calcidiol or calcium levels (37). Contrary to this, a sta-
tistically significant relationship was determined in our 
study between PTH levels and FokI polymorphism. No 
statistically significant difference was observed between 
the calcium levels. The reason for this may be due to 
the fact that a certain polymorphism most likely does 
not manifest itself among ethnic groups even though 
ethnic differences are observed between VDR gene 
polymorphisms. Because there is the opinion that the 
physiological role of vitamin D endocrine system is the 
same in all ethnic groups (5). These results seem insuf-
ficient in determining the impact of polymorphism on 
progression and PTH response in CRD patients. In ad-
dition, vitamin D deficiency and vitamin D resistance 
in ESRD depends on many different factors. Therefore, 
there is a need for more comprehensive randomized 
controlled studies depending on vitamin D plasma level 
measurement or vitamin D treatment status. 

On the other hand, ethnic variations of the VDR 
gene may yield beneficial results in genetic studies due 
to the fact that VDR may play a role in the progres-
sion of various chronic inflammatory and degenerative 
diseases and due to its polymorphic content. Significant 
differences in FokI allele frequency will be beneficial for 

establishing a bond between the individuals in differ-
ent societies. These studies may provide a foresight for 
determining the sensitivity towards certain diseases and 
the clinical management of patients in the long run. 
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