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			Abstract | In this study, the researchers seek to compare the pattern of vitamin D level and vitamin D receptor polymorphisms FokI in diabetes mellitus, type1 and type2 (T1DM and T2DM), as cases vs healthy population as control in Iraqi patients. The hypothesis of the study is that the “VDR gene polymorphism FokI rs2228570ˮ and vitamin D level are associated with T1DM and T2DM of diabetes mellitus. The cases-control study was carried on 75 cases 45 T2DM, 30 T1DM and 25 controls. The sample were collected in Al-Yarmouk Teaching Hospital (T2DM and control) and from Pediatric Central Teaching Hospital (T1 DM and control) during January 2016 through April 2016. Vitamin D level of both cases and controls were measured by using Enzyme Linked Immunosorbent Assay (ELISA). Blood glucose was measured by enzyme method and also Glycated Hemoglobin was detected by same method. Genotyping was performed by Restriction Fragment Length Polymorphism (RFLP)– PCR method after DNA amplification, and the data were analyzed statistically with IBM-SPSS v.24 and Winpepi, compare program. The PCR product was sent to sequencing. Logistic regression test revealed insignificant association between TT and CC genotypes with T1DM (OR=1.36, 95%CI=0.42-4.43, P=0.425 and OR=1.00, 95%CI=0.35-2.90, P=0.608 respectively) and also showed T allele as etiological factor (OR=1.45, 95%CI= 0.68-3.12). For T2DM genotypes TT and CC was insignificantly with (OR=1.59, 95%CI= 0.39-6.45, P=0.394 and OR= 1.43 95%CI = 0.54-3.80, P=0.322 respectively) and showed C allele as etiological factor (OR = 1.07 95%CI = 0.52-2.19, P=0.455). Serum level of glucose and Glycated Hemoglobin and Vitamin D showed higher significantly elevations in patients group compared with controls group (P ≤ 0.05). The study showed relation between Vitamin D deficiency and high level of glucose with DM patient. There was no association between (FokI) polymorphism and diabetes mellitus, but this study showed which allele distribution and genotype were as preventive factor and which was as etiological factor in both types. The samples of patients have sequencing ID LC342080.1 and LC342081.1, and 99% identities, score 219 with reference at NCBI.
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			INTRODUCTION

			Diabetes mellitus performs a group of metabolic diseases results from hyperglycemia which is produced by a disorder in pancreatic insulin secretion and the activity of insulin. Long-range harm, dysfunction, failure of various organs, like kidneys, heart, blood vessels and eyes, usually accompanied with chronic hyperglycemia of diabetes. T2DM distinguished by integration of reduced insulin secretion and progressing of insulin resistance (IR) in peripheral target tissues, especially muscle and liver with progressing absence of β-cell secretory capacity (Karuna et al., 2013). Insulin receptor is considered to be a major participant in the imperfect response of body tissues to insulin (Benedict et al., 2004).About 80% to 90% of pancreatic beta cells no longer owns their normal function in type I onset occurrence under pathological conditions, β cells response and sense are both changeable in the levels of blood glucose by generating insulin, which works on other tissues to enhance glucose uptake from the blood and thus lower blood glucose levels. Moreover, when blood glucose is high, patient with type 1 who usually young and scraggy is susceptible to progress ketoacidosis (Evans et al., 2002).

			Other specific kinds of diabetes are resulted by specific disorder off beta cell function, or insulin activity, the pancreas diseases and drug or chemical stimulated diabetes mellitus. Vitamin D has been recognized as the anti-rickets factor or sunshine vitamin. Nowadays, vitamin D insufficiency is believed to be the universal health problem. In 2008, it was evaluated that one billion individuals have vitamin D deficiency (25 OH vitamin D) (Chagas et al., 2012). Vitamin D classified as fat soluble vitamin. There are two types of it: D2 which is also known as ergocalciferol manufactured by plants, and D3 or cholecalciferol, manufactured by mammals (Holick, 2004). D2 is synthesized artificially by ultraviolet exposure of foods and utilized as vitamin D supplementation, while D3 was at first gained from cod liver oil (Vieth, 1999). Also, it’s synthesized in human skin with the aid of ultraviolet B (UVB) radiation (Holick, 2011).

			Clinical studies have shown a positive correlation between insulin sensitivity and circulating vitamin D levels, It points out that vitamin D insufficiency may predispose to change secretion of insulin in diabetes (Pittas et al., 2010). The VDR is encoded by a gene located in chromosome 12q12, which contain 9 exons and several polymorphisms (Zmuda et al., 2000). Both types are related with vitamin D insufficiency. Many studies showed that children with serum levels 25(OH) D3 less than ng/ml were tend to have high blood glucose levels than those who having levels more than 26 ng/ml (Reis et al., 2009). Moreover, the VDR is presents in pancreatic β cells. Thus, 1.25 (OH)2 D3 may act an important function in the secretion of insulin and sensitivity of it in type 2 diabetes by either increase the level of intracellular calcium through non-selective voltage dependent channels of calcium in the β-cell to stimulate insulin secretion or by the increase of the transformation of pro-insulin to insulin (Seshadri et al., 2011). Because of the fact that vitamin D receptor is the way which vitamin D exerts its effects. The VDR gene has become an elect receptivity gene for type 1 diabetes (Li et al., 2009). FokI polymorphism is presented within the DNA binding domain, near the 5’end and the other SNPs which are located in the 3’-UTR area within the ligand binding domain. The FokI polymorphism make an alternative ATG initiation codon in exon2 leads to a 3 amino-acids longer VDR protein by immediately creating a start codon (Colin et al., 2000). In this study we investigated vitamin D status in patients with T1DM and T2DM investigated the frequency of VDR FokI gene polymorphisms, its susceptibility to T1DM, T2DM and its association with serum levels of 25(OH) D in Iraqi population. In order to further evaluate the consequence of the polymorphism for vitamin D metabolism. 

			MATERIALS and METHODS

			Five ml of venous blood was collected from each Participant; 2ml of which was kept in EDTA tube for HbA1c test and extraction DNA, and the other 3ml in gel tube. The latter was undergone centrifugation where the serum was obtained in Eppendorf tube and Preserved at –20C until used for VD measurement using human VD3 ELISA Kit, cat. No. EQ 6411–9601 Euroimmun/ Germany. Blood glucose was measured by used Biolabo kit / France. Glycated Hemoglobin (HbA1c) test was measured for patients and controls by used Human/ Germany kit. DNA was extracted from blood Samples using ready Kit Genomic DNA (extraction Kit/ Promega/ USA). 

			The study includes 100 sample, 30 patient with T1DM (Males: 14, Females: 16), 45 patient with T2DM (Males: 31, Females: 14) and controls group 25 sample (males: 16, Females: 9. The mean±SD for TIDM compared with control group was (10.2±3.77) years while controls group was (29.1±14.1) years P – value ≤0.05. The main age of patient T2DM was (53.2±9.9) years while control group was (29.1 ± 14.1) value was ≤0.05. Informed consents From Patient’s as well as control were taken which included age , previous and current occupation, Smoking, residence, Body mass Index (BMI). Ethical Permission was obtained from all volunteer to collect samples and conduct this study. The cases were selected through the help of Internal medicine and endocrinologists inside these hospitals. “The cases were collected from AL-Yarmouk teaching hospital for T2DM and control and from Pediatric Central Teaching Hospital for TIDM and control”. Control was collected with notes that have normal glucose level and no first degree family history. The Study was conducted in Al-Nahrian University– Biotechnology research center. Extracted DNA from blood samples was used in PCR for amplification of (VDR gene) (FokI SNP). A pair of primers specific for (VDR gene) (FokI SNP) were used (F: 5 G A T G C C A G C TGGCCCTGGCACTG3,R:5ATGGAAACACCTTGCTTCTTCTCCCTC3, fragment: 273bp). PCR–protocol was [Initial denaturation: 95 ºC for 5 min, (Denaturation: 94 ºC for 30 sec, Annealing: 60 ºC for 30sec, Elongation 72 ºC for 30 sec) 40 cycles, final elongation 72 ºC for 5 min]. The PCR product was digested by the restriction enzyme FokI restriction endonuclease (New England Biolabs). The digestion reaction was carried out in a 0.5 mL sterile eppendrof tube, where 2 μL of PCR product were mixed with 0.5 unit of enzyme, with 1 μL buffer and completed to a final reaction volume of 10 μL with nuclease free water. The mixture was incubated at 37 °C for 1 hour. The digestion products electrophoretically separated on a 3% agarose gel stained with Red Safe stain. The PCR product was sent to Macrogen Company in Koria for sequencing, to confirm investigate the variation of SNP C/T of diabetic patients by RFLP-PCR. The sequencing result analyzed by BLAST website on NCBI (Nouri et al., 2015; Al-Qaisi et al., 2018; Al-Tekreeti et al., 2018).

			Statistical analysis

			All the statistical analyses were performed by IBM SPSS version 24. Genotype frequencies were tested for Hardy-Weinberg equilibrium equation. Odds ratio (OR) at 95% confidence interval (Cl) was determined by fisher test to describe the strength of association by logistic regression analysis. Mean ± SD was given for quantitative variables (Age, BMI, FBG, HbA1c, serum Vitamin D level). P value less than 0.05 was considered significant.

			RESULTS and DISCUSSIONS

			The result of fasting blood glucose level shows significant between T1DM and T2DM Patient’s P value ≤ 0.05 (282±76) (268±74), respectively. This result is for patients in comparison with controls (89±11) (Table 1). The increasing of FBS level’s in agreement with many research result like (Hussein et al., 2012; Al-Shamma et al., 2013). Elevated FBS is due to Insulin hypo secretion in DM patients. It decreases the convert of extracellular glucose to intercellular storage in the form of macromolecular (Cryer et al., 1985). The level of glycated Hemoglobin (HbA1c %) in both Diabetes patient Type1 (8.49±2.22) Type 2 (8.88±1.85) was increased highly significantly (P≤ 0.05) in comparison with control group (4.33±1.27) (Table 1). This result was agreement with Previous studies which proved that concentration of (HbA1c) was higher (Mishra and Singh, 2013; Snell-Bergeon et al., 2010). The higher level of (HbA1c %) was associated with increasing of (FBS) level in two type of (DM). The testing of (HbA1c %) is used to know chronic glycaemia in diabetic patients, and it has been used as objective sign of average glycemic control in the oversight Patients which has diabetes (d’Emden, 2014). The result of vitamin D level has shown high significant differences between TIDM and T2DM compared with control group P≤ 0.05 (Table 1). A high Prevalence of vitamin D deficiency (VDD) among both types of diabetics was seen in this study. 

			This study agrees with (Lee et al., 2012) who found that (89%) of their study individuals suffered from a deficiency of this vitamin and only out of (300) persons had sufficient VD concentration (Lee et al., 2012).

			 The rate of the incidence VDD in TIDM is Saudi Arabian Population was found to be equal (84 %) (Bin-Abbas,  2011). The different incidence rates of VDD in T1DM Patients can be due to many reasons, the altered dietary custom or inadequate expose to the sunshine, moreover, VDD may be related to the occurrence of malabsorption state among the patients with type 1 Diabetes. It is clearly described that VD can prevent the death of islet cells (Riachy et al., 2006; Raeef et al., 2023). Consequently, there is a direct concept of dysfunctioning of beta cells, VDD, and resistance towards insulin. It has been mentioned that VD is effective for making positive improvements in the production of insulin (Chiu et al., 2004). In T2DM patients had reduced levels of VD than normal individuals. The insulin resistance is more in VDD. 

			Therefore, VD plays an important role in preserving norm glycemic condition by influencing insulin secretion. In vitamin D deficiency state, there is decreased insulin sensitivity and increase IR chronic VDD may be a suitable reason for T2DM (Mangukiya and Neha, 2014). The study of (Zeitz et al., 2003) concluded that administration of a single dose of 1, 25(OH) 2D3 (calcitriol) of VD to deficient rat increased insulin secretion and decreased blood glucose levels (Zeitz et al., 2003). The beneficial effects of calcium and VD on glucose homeostasis have been demonstrated in a series of investigational studies.

			Table 1: Biochemical and clinical characteristics of the study subject.

			
				
					
					
					
					
					
				
				
					
							
							P value (T1DM/T2DM)

						
							
							Control

						
							
							T2DM

						
							
							T1DM

						
							
							Parameter

						
					

					
							
							NA

						
							
							(16 / 9)

						
							
							(31 / 14)

						
							
							(14 / 16)

						
							
							n (Male/Female)

						
					

					
							
							0.0001 / 0.0001

						
							
							29.1 ±14.1

						
							
							53.2 ±9.93***

						
							
							10.2 ±3.77***

						
							
							Age (year)

						
					

					
							
							0.0089 / 0.001

						
							
							23.91±6.25

						
							
							29.37±6.84***

						
							
							21.73±8.15**

						
							
							BMI (kg/m2)

						
					

					
							
							0.308 / 0.088

						
							
							12

						
							
							20 NS

						
							
							0 NS

						
							
							Smokers (%)

						
					

					
							
							0.0001 / 0.0001

						
							
							89.3±11.9

						
							
							268.3±74.0***

						
							
							282.7±76.8***

						
							
							Fasting glucose (mg/dl)

						
					

					
							
							0.0001 / 0.0001

						
							
							4.335±1.27

						
							
							8.885±1.85***

						
							
							8.492±2.22***

						
							
							HbA1c (%)

						
					

					
							
							0.0001 / 0.0001

						
							
							48.29±19.76

						
							
							24.64±11.57***

						
							
							21.86±7.97***

						
							
							Vitamin D3 level (ng/ml)

						
					

				
			

			T1DM , Type 1 Diabetes mellitus , T2DM , Type 2 Diabetes mellitus P * ≤0.05 , **≤0.01 , ***≤0.001 compared to controls, NS: Non Significant , NA: Non applicable.

			Table 2: Allele frequency and genotypes of FOK1 Polymorphism between Patients and controls group. 

			
				
					
					
					
					
					
					
				
				
					
							
							P value

							T1DM/T2DM

						
							
							ODDS Ratio(95% Cl)

							T1DM/T2DM

						
							
							Controls

							 n (%)

						
							
							T2DM 

							n (%)

						
							
							T1DM 

							 n (%)

						
							
							FOK1 polymorphism

						
					

					
							
							0.425 / 0.394

						
							
							1.36(0.42-4.43) / 1.59(0.39-6.45)

						
							
							3(12.00%)

						
							
							8(17.78%)

						
							
							9(30.00%)

						
							
							Genotype TT

						
					

					
							
							0.138 / 0.171

						
							
							0.46(0.16-1.38) / 0.54(0.20-1.45)

						
							
							12(48.00%)

						
							
							15(33.33%)

						
							
							9(30.00%)

						
							
							Genotype CT

						
					

					
							
							0.608 / 0.322

						
							
							1.36(0.42-4.43) / 1.00(0.35-2.90)

						
							
							10(40.00%)

						
							
							22(48.89%)

						
							
							12(40.00%)

						
							
							Genotype CC

						
					

					
							
							0.224 / 0.498

						
							
							1.45 (0.68-3.12) / 0.93(0.46-1.91)

						
							
							18 (36%)

						
							
							31(34.44%)

						
							
							27(45%)

						
							
							Frequency of T allele

						
					

					
							
							0.259 / 0.455

						
							
							0.69 (0.32-1.47) / 1.07(0.52-2.19)

						
							
							32 (64%)

						
							
							59(65.56%)

						
							
							33 (55%)

						
							
							Frequency of C allele

						
					

				
			

			O.R > 1.0 (Etiological factor ),O.R < 1.0 (Preventive factor).

			The fact that pancreatic β-cells express vitamin D receptor (VDR), 1α-hydroxylase enzyme and calcium binding protein is consistent with an ability of this cell type to respond to the active form of the VD [1,25(OH)2D3] and increased insulin secretion in vitro (Bland et al., 2004).

			Allele frequency

			The allele C represented 55% in patients with T1DM and 65% in patients with T2DM in comparison with T allele, which represented 45% in T1DM and 34.4% in T2DM. While C allele in control samples ratio was 64% in comparison with T allele which showed 36% (Table 2). The Table 2 also shows that frequency distribution doesn’t significant differences between patients and control samples (P value > 0.05), and results show that C allele showed significant frequency in patients with T1DM with ratio less than control samples. As for the samples with T2DM, C allele exhibited significant frequency in patients with ratio higher than control samples, these results were obtained by using Fisher’s test, where was OR= (0.69) to allele (C) in T1DM with (95% CI= 0.32- 1.47), this ratio represents the allele as a preventive allele (preventive factor PF, OR < 1.0), but was OR= (1.07) for T2DM with (95% CI= 0.52- 2.19) with ratio represent as etiological allele (OR ˃ 1.0). 

			The results of the study are consistent with what got by (Shen and Qiu, 2004; Vedralová et al., 2013) in terms of obtaining results consistent with the results of the current study, which shows that percentage of C allele in T1DM was higher in the control samples compared with patients, while T was significantly higher in patients compared to the control samples. The value of OR >1.0 and high allele frequency (T) significantly in patients, shows the extent of the role played by this allele with the risk of T1MD, while reduction of C allele frequency in patients and its height in the control samples and also the OR<1.0 shows how it is important as a preventive factor from diabetes. These finding were confirmed by several studies showing that the T allele in T1MD may be an important indicator of the risk of the disease progression and beta cell destruction, and suggest that the polymorphism of C allele may not be important in the development of T1MD but be a preventive factor of the risk of the disease (Hamed et al., 2013). 

			Another study concerned with the extent which the genetic polymorphism of the (VDR gene rs2228570 C/T) was associated with T1MD, showing that the (T) allele behaves as a preventive factor against risk of diabetes mellitus and this is contrary to the results of the study (Nasreen et al., 2016). The results of the study obtained are not consistent with the study carried out by (Ban et al., 2001) who found that the C allele frequency in patients with T1DM was higher than the control samples, and T allele frequency less than control samples, when the results showed that the allele T behaves as preventive factor reverse that C allele which acts as a risk factor for T1DM (Ban et al., 2001). Utilizing Fisher’s test, T allele showed significant frequency in patients with T1DM was higher than controls, while the opposite in T2DM where showed significant frequency in controls higher than patients, where was OR= (1.45) to T allele in T1DM, with 95%CI= (0.68-3.12) which represents etiological allele. OR to T allele in T2DM was (0.93) with (95%CI= (0.46- 1.91) acts as PF (Table 2). The results of our study agree with Vedralová et al. (2013)which showed the significant frequency of C allele was higher in patients than the control samples in T2DM, where was behave as a risk factor for the diabetes mellitus disease, while proving that T allele ratio was lower in patients in comparison with control samples where it proved the T allele acts as preventive factor from disease. Another study showed significant frequency similar to our study for T and C alleles in T2DM, (Mahjoubi et al., 2016). The study conducted by Al-Daghri et al. (2012) was the opposite of the results obtained in our study, where they proved that the C allele acts as a preventive factor, while T allele acts as risk factor for T2DM.

			Genotype

			Genotyping analyzing results to VDR gene by using RFLP-PCR technique and Hardy Weinberg equilibrium offers three genotyping patterns in patients with T1DM, T2DM and control samples: CC= FF (wild type) when only one band appear as homozygous, TT= ff (mutant type) when two bands appear as homozygous, CT=Ff heterozygous variant while three bands appear (Figure 1). Results elucidated variation in genotyping frequency between patients with DM and healthy control, where CC genotype showed ratio similar to control samples in comparison with T1DM with ratio 40%, and OR= (1.00) with CI= (0.35-2.90), also where CC pattern appears as genotype-related with risk of T1DM develop. While ratio of CT genotype in healthy control was higher than patients with T1DM (48, 30) % respectively, no significant difference was observed between controls and patients sample, where was OR= (0.46) with 95%CI= (0.16-1.38), which represents the pattern as preventive factor from T1DM. TT genotype ratio in patients with T1DM was higher than healthy control (30, 24) % respectively, non-significant differences were observed between patients and control (P > 0.05), OR= (1.36) with (95% CI= 0.42- 4.43), which represents genotype pattern increases diabetes mellitus risk factor (Table 2). The above results show that the (CC Homozygous) and (TT mutant) genotype are associated with risk and development of T1DM in patient sample. However, the correlation between (TT) genotype and the risk of diabetes was higher than that of (CC) genotype, so it was found that the (TT) genotype can be used as an indicator with the risk of T1DM. 

			[image: ]

			Figure 1: Photograph of the PCR products of the VDR gene after FOK1 enzyme digestion and on a 3% agarose gel, lane: (1-5) homozygous wild (CC-273pb), lane (2-4) homozygous mutant (TT-198,75bp) and lane (3, 6, 7, 8) heterozygous (CT – 273,198,75 bp).

			The results also showed that heterozygous CT is important as a preventive genotype of diabetic. These results confirmed by many studies and agreed with them, as they agreed with the results of (Israni et al., 2009). In terms of their high rates of genotype (TT and CC) in patients compared to control samples and that (TT genotype) frequency is the most dangerous. The studies by Bonakdaran et al. (2012). Which showed a relative consistency with our study showing the genotype (CC) work as a risk factor for diabetes, also showed the genotype (CT) was as a preventive factor, and this was consistent with the results of the study, while (TT) genotype showed as a preventive factor, this contrasted with our study that prove (TT) genotype was considered as the most dangerous factor for exposure to a T1DM in Iraqi patients. The results of this study agree with.

			Genotype variation in T2DM were different from type 1, where CC genotype showed higher ratio than patients in comparison with control where ratio was (48.89-40) % respectively, non-significant difference was observed by using (Fishers test) between patients and controls, OR= (1.43) with 95% CI= (0.54 - 3.80). So, CC genotype act as a risk factor for diabetes type 2. While CT genotype ratio in control was higher than T2DM (48-33.33) % respectively, with OR= (0.54) where CT acts as preventive factor from risk of T2DM, no significant difference were observed in (P ≤ 0.05). 

			TT genotype ratio in patients was higher than control (17.78, 12) % respectively, and by using (Fisher test), no significant difference was observed between patients and controls (P> 0.05), OR= (1.95) with 95% CI= (0.59- 6.45), where TT acts as a risk factor to diabetes (Table 2). The results of the genetic analysis of T2DM showed that the two kind of genotype (CC) and (TT) as the most dangerous factor for T2DM, while that CT genotype appears as a preventive factor from disease, The ration of genotype TT was higher in patients than control samples, where it is considered as the most dangerous indicator of the disease. 

			While the result of the study proved that the genotype CT acts as preventive factor from diabetes. Saudi population confirmed our study in considering the genotype TT the most dangerous factor of T2DM, also in considering genotype CT as a preventive factor, while the results of this study differed with what was stated in our study that the genotype CC is a risk factor, while this study result showed that CC is a preventive factor. Tunisian population showed that CC, TT appears a risk factor of type2 diabetes and this consistent with our study. While study result differed with showing the genotype CT as a risk factor, and this contrary to our study that genotype appears as protective factor from T2DM.
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			Figure 2: The alignment of sequencing, query represents a sequence of the sample; Sbjct represents VDR gene (complete gene) obtained from the database of National Center Biotechnology Information (NCBI).

			Sequencing

			The results of samples sequencing were confirmed with the results of RFLP-PCR. The samples of patients have sequencing ID LC342080.1 and LC342081.1, and 99% identities, score 219 with reference at NCBI (Figure 2).

			Conclusion

			The study showed relation between Vitamin D deficiency and high level of glucose with DM patient. There was no association between (FokI) polymorphism and diabetes mellitus, but this study showed which allele distribution and genotype were as preventive factor and which was as etiological factor in both types. The samples of patients have sequencing ID LC342080.1 and LC342081.1, and 99% identities, score 219 with reference at NCBI.
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Abstract | In this study, the researchers seek to compare the pattern of vitamin D level and vitamin D receptor
polymorphisms Fo41 in diabetes mellitus, typel and type2 (TIDM and T2DM), as cases vs healthy population as
control in Iraqi patients. The hypothesis of the study is that the “VDR gene polymorphism Foklrs2228570” and vitamin
D level are associated with TIDM and T2DM of diabetes mellitus. The cases-control study was carried on 75 cases 45
T2DM, 30 TIDM and 25 controls. The sample were collected in Al-Yarmouk Teaching Hospital (T2DM and control)
and from Pediatric Central Teaching Hospital (T1 DM and control) during January 2016 through April 2016. Vitamin
D level of both cases and controls were measured by using Enzyme Linked Immunosorbent Assay (ELISA). Blood
glucose was measured by enzyme method and also Glycated Hemoglobin was detected by same method. Genotyping
was performed by Restriction Fragment Length Polymorphism (RFLP)- PCR method after DNA amplification, and
the data were analyzed statistically with IBM-SPSS v.24 and Winpepi, compare program. The PCR product was sent
to sequencing. Logistic regression test revealed insignificant association between TT and CC genotypes with TIDM
(OR=1.36, 95%C1=0.42-4.43, P=0.425 and OR=1.00, 95%CI=0.35-2.90, P=0.608 respectively) and also showed T
allele as etiological factor (OR=1.45, 95%CI= 0.68-3.12). For T2DM genotypes TT and CC was insignificantly with
(OR=1.59,95%ClI= 0.39-6.45, P=0.394 and OR= 1.43 95%CI = 0.54-3.80, P=0.322 respectively) and showed C allele
as etiological factor (OR = 1.07 95%CI = 0.52-2.19, P=0.455). Serum level of glucose and Glycated Hemoglobin and
Vitamin D showed higher significantly elevations in patients group compared with controls group (P < 0.05). The study
showed relation between Vitamin D deficiency and high level of glucose with DM patient. There was no association
between (Fo4]) polymorphism and diabetes mellitus, but this study showed which allele distribution and genotype
were as preventive factor and which was as etiological factor in both types. The samples of patients have sequencing ID

1.C342080.1 and 1.C342081.1, and 99% identities, score 219 with reference at NCBIL.
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INTRODUCTION insulin. Long-range harm, dysfunction, failure of various
organs, like kidneys, heart, blood vessels and eyes, usually

iabetes mellitus performs a group of metabolic diseases  accompanied with chronic hyperglycemia of diabetes.
results from hyperglycemia which is produced by a T2DM distinguished by integration of reduced insulin
disorder in pancreatic insulin secretion and the activity of secretion and progressing of insulin resistance (IR) in

Continued Publication 2026 | Volume 14 | Page 39






OEBPS/image/Image34698656.png
Score.

Expect Identities Gaps Strand

405 bits(219) 3e-109 221/222(99%) 0/222(0%) Plus/Plus

Query
sbjot
Query

Sbjot

sbjot

sbjct

31

30905

91

30965

31025

31085

CTGTACTTACAGGGAIGGAGGCANTGGCGGCCAGCACTTCCCTGCCT JACCCTGGAGACT
IIII IH\HII\I\I\I\I!IIH\IIII\I\I\HIHHIH!HHIHHHH
CTTACAGGGAIGEAGGCANTGGCGECCAGEACTICCCTGCCTGACCCTGGAGACT

TIGACCGGAACGTGCCCCERATCTGTGGGTGTGTGGAGACCGAGCCACTGGCTTTCACT

)
TIGACCGGAACGTGCCCCEGATCTGTGGOTTGTCGAGACCGAGCCACTGGCTTTCACT

DL
TCARTGCTATGACCTGTGAAGGCTGCAAAGGCTTCTTCAGGTGAGCCCTECTCCCAGECT

CTCCCCAGTGRARAGGGAGGGAGAAGRAGCAAGGTGTTICCA 252
LD
CAGTGGARAGGGAGCGAGAAGAAGCAAGGTGTTTCCA 31126

30964

150

3102

3108





OEBPS/image/Image34698655.png





