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Abstract:
Background: According to several animal and human studies, Vitamin D appears to play a substantial
role in the development of diabetic nephropathy, However, the possibility of vitamin D's Reno protective
impact and influence on the reversal of already-existing renal damage remains speculative. Vitamin D
deficiency and insufficiency are ubiquitous worldwide and have been linked to a variety of
pathophysiological conditions, including diabetes, allergies, autoimmune illnesses, pregnancy difficulties,
and, more recently, worse COVID-19 clinical outcomes. From a translational perspective, the goal of this
review is to look into the potential function of vitamin D in the development of diabetic kidney diseases
Aim of the study: to evaluate the role of vit. D on renal function in patient with DMT1.
Patient and Method: The total number of study participants was 120, divided into three groups: Group
A: Included 40 patients has DM with NP (stagel, stage 2, stage 3a), Group B included 40 patients had DM
without NP, and group C included 40 healthy participants (control). Samples were taken from the Diabetic
control clinic of Endocrinology and Diabetes center/Al-Kindy Hospital, Baghdad Teaching Hospital/
Medical City and Al-Shaheed Al- Sadder General Hospital during the period from October 2021 to March
2022.
Result: Statistically significant weak positive correlations were detected between vitamin D and GFR (r=
0.321, P=0.001); while significant moderate negative correlation was seen between vitamin D and HbAlc
(r=-0.494, P= 0.001) and weak negative correlation was seen with B. Urea (r= -0.2, P= 0.028). No
statistically significant correlations detected between vitamin D and all of age, DM duration, and s.
creatinine.
Conclusion: Our data suggest a correlation between reduced levels of vitamin D3 and diabetes
nephropathy and it may be a potential predictor for both the occurrence and severity of diabetic
nephropathy.
Keywords: vitamin D3, diabetes mellitus, DMT1, diabetic nephropathy (DNP).

Introduction:

Vitamin D's effects are mediated by binding to its
receptor (VDR), which is found in a variety of tissues
throughout the human body, including the kidneys and

End-stage renal disease (ESRD) is most commonly
caused by diabetes mellitus (DM), one of the most

prevalent chronic diseases [1]. Recent research has
placed a lot of emphasis on vitamin D insufficiency
and diabetes because the latter has a significant impact
on immunity and the management of diabetes [2].
Vitamin D is a steroid hormone that circulates in the
bloodstream and mediates its biological effects
through binding to vitamin D receptors (VDRS), which
are found in the intestine, kidney, bone, testis, ovary,
endometrium, placenta, pancreas, and immune system,
among other organs [3].
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more specifically in the proximal and distal tubular
epithelial cells, [4]. Vitamin D must be metabolically
activated in the kidney, and people with chronic
kidney disease (CKD), especially diabetic kidney
disease (DKD), are unable to produce enough of the
active form (1,25(0OH)2D) [5].

Analytical statistics Statistical Package for Social
Sciences (SPSS) version 26 was used to analyze the
data. The information is displayed in the form of a
mean, standard deviation, and ranges. Frequencies and
percentages are used to present categorical data. To
examine continuous variables between study groups,
the independent t-test and Analysis of Variance
(ANOVA) (two-tailed) were utilized. The association
between vitamin D and several biological markers was
assessed using Pearson's correlation test (r).
Significant was defined as a P- value of less than 0.05.
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Methods and criteria

This cross-sectional study evaluated 120 patients with
T1DM who attended the Diabetic Control Clinic of
Endocrinology and  Diabetes  Center/Al-Kindy
Hospital, Baghdad Teaching Hospital / Medical City,
and Al Shaheed Al-Sadder General Hospital during the
period from October 2021 to March 2022. DM was
diagnosed according to the 2012 American Diabetes
Association criteria.[6] The exclusion criteria were as
follows: (1) type 2 diabetes or other types of diabetes,
(2) acute diabetes complications, except nephropathy,
(3) liver dysfunction, (4) parathyroid diseases, (5)
severe cardiovascular and cerebrovascular diseases,
(6) malignant tumors (7) lactating women or pregnant
(8) cataract, glaucoma, and other eye diseases that
interfered with fundus photography, and (9) treatment
with drugs or nutrition supplements about 6 months
ago that affected vitamin D metabolism.

Result

General characteristics

The distribution of study groups by general
characteristics is shown in figure and table [1]. Study
participants’ age was ranging from 18 to 40 years with
a mean of 27.02 years and a standard deviation (SD) of
+6.33 years. The highest proportion of study
participants in groups A, B, and C was aged < 30 years
(62.5%, 57.5%, and 75% respectively).

In our study, proportion of males and females was
approximately the same in all groups; the highest
proportion of participants in groups A, B, and C had
normal BMI level (65.0%, 60.0%, and 55%
respectively). Regarding DM duration, it was >10
years in 52.5% of group A and between 5-10 years in
55% of group B

Age (Year)
75%
62.5% 57.5%
506 2.5%
25% m<30
m>30
DM with NP DM without NP Control Group
Group Group

Figure 1: Distribution of study groups by age

In this study shows a comparison of groups based on
key criteria in table (1). In group A, the mean BMI
was substantially lower (23.03 kg/m2, P= 0.031),
whereas the mean DM duration was much longer
(13.82 years, P=0.001).

There was no statistically significant age difference
between the study groups (P=0.399).

Table 1: Comparison between study groups by
certain characteristics

Study group
Variable A B C P .
Mean + Mean + Mean + Value
SD sD sD
Age (Year) 2742668 2172470 29 0309
BMI(Kgim?) 2303229 241339 503 03
DM Duration 138,,80 7.42¢46 - 0.001
(Year)

Investigation: Table 2 shows the comparison of
investigation results between study groups. Means of
FBS, HbAlc, B. wurea, and albuminuria were
significantly higher (P < 0.05) in group A than that in
groups B and C.

Means of S. Ca, S. albumin, and GFR were
significantly lower (P<0.05) in group A than that in
groups B and C.

No statistically significant difference in the mean of s.
creatinine between study groups (P= 0.083).

Table 2: Comparison of
between study groups

investigation results

Study group
Investigation A B C P - Value
Mean +
Mean = SD Mean + SD -
)
FBS (mg/dl) 278'2521'12 262'087 8. 874363 0001
HbALc (%)  9.89+1.9  949+21  474:031 0001
S. Albumin
(i 4038+40  4393+37  47.6+28 0.001
S.Ca(mg/dl)  989+19 931405 957036  0.001
B.Urea 5384171 2177462 2312456 0001
(mg/dl)
S.Creatinine 4 51495 0714008  0.72+0.1 0.083
(mg/dl)
Albuminuria
573+12 2524056  2.61+0.7 0.001
(mg/g)
GFR 90434214  114.97£9.0 114'271'8' 0.001
Vitamin D

In this study, we noticed that 57.5% of diabetic
patients with NP (Group A) had deficiency in vitamin
D level; 15% in diabetic patients without NP (Group
B); while most of healthy subjects (Group C) had
normal vitamin D level (80%) and nobody of them had
vitamin D deficiency as shown in figure (2).
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Vitamin D level in study groups Table 4: Correlation between vitamin D and
certain biological parameters
80% —
Variable Vitamin D (ng/ml)
57.5% 5 59t r P - Value
. 0 -
e e Age (Year) 0.102 0.269
40% - BMI (kg/m?) 0.197 0.031
2 5% u |nsufficiency A
DM Duration (Year) -0.102 0.368
15% 20% #Normal HbALc (%) -0.494 0.001
B. Urea (mg/dl) -0.2 0.028
5% l 0 S. Creatinine (mg/dl) -0l 0.232
Group A Group B Group C GFR 0.321 0.001

Figure 2: Vitamin D level in study groups.
Correlation between Vit D and HbAlc
As demonstrated in table (3), the mean vitamin D level
in diabetes patients with NP (Group A) was
considerably lower (19.13, P =0.001) than in diabetic
patients without NP (Group B) and healthy persons
(Group C). Post hoc tests (LSD) were used to confirm
the differences in vitamin D mean between study
groups, and they revealed that group A's mean vitamin
D was substantially lower (P< 0.05) than groups B and
C's. As demonstrated in table, it was also considerably
lower (P< 0.05) in group B than in group C. table (3).
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Figure 3: Correlation between Vit D and HbAlc.

Table 3: Post hoc tests (LSD) to confirm the

differences in mean of vitamin D between study Correlation between Vit D and B. Urea
roups
group! w .
Study group b _ o -
A B Valu g
C 5 %0 .a IOE ° o
MeantS MeantS Mean+SD e s X ° °® &
Vitami ___D D a2 SORERINS * %o WS
nD 19.13+6.  33.0+16. ) 0.001 10
(ng/ml) 2 1 . ° 0 20 40 60 80 100
19.12316. 51.83i17. 0.001 Vit D (ng/ml)
) 33.0+16. 51.88+17. 0.001
1 0 ) Figure 4: Correlation between Vit D and B. Urea.
Vitamin D and some biological parameters are
linked Correlation between Vit D and GFR
Vitamin D was found to have statistically significant e
mild positive relationships with both BMI (r= 0.197, 120 ” & .’.*0
P=0.031) and GFR (r= 0.321, P=0.001), as well as a 100 o, :0 L v
moderate negative connection with HbAlc (r=-0.494, T 50 *
P= 0.001) and a weak negative correlation with B. °
Urea (r= -0.2, P= 0.028). There were no statistically © 0 4 *
significant relationships between vitamin D and all of
- - . 20
age, DM duration, and s. creatinine. 0 20 20 60 80 100
Vit D (ng/ml)

Figure 5: Correlation between Vit. D and GFR.
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Discussion

Type 1 diabetes is an autoimmune endocrine disorder
that causes insulin insufficiency and chronic
hyperglycemia due to -cell death [6] Recent studies
have shown that vitamin D biology has a significant
role in the occurrence and development of type 1
diabetes (DM1) [7]. In our research, we focused on
patients with type 1 diabetes in Iraqi/ Baghdad for the
age group from 18 to 40 and focused on vitamin D3
because of its impact on the bones, kidneys, and
immune system and on control of type 1 diabetes,
especially after the corona pandemic and the need to
maintain the level of D3 within the normal level, this
is consistent with the recent study Franca Gois PH et
al [8]. In this study, we investigated the relationship
between vitamin D and renal function test outcomes in
80 patients with TIDM, and 40 healthy controls. The
patients with diabetes are divided into two groups
depending on the amount of albumin excreted in the
urine. In group A (with nephropathy), we found
albumin in the urine (microalbuminuria) and in the
patients who were selected within stage 1, stage 2, and
stage 3a, the urea and creatinine are normal, this
matches the search Haukka JK [9] microalbuminuria
has not been linked to any specific symptom [10].
Also revealed in this group that the lower serum levels
of Albumin, Ca, GFR, VD, and higher serum level of
HbAlc are similar to the other studies [11, 12]. While
group B (diabetic without nephropathy), we found no
albumin in urine normoalbuminuria, renal function test
also is normal these results is consistent with other
studies [13, 14, 15]. When comparing group A and
group B, we notice that there are clear differences in
the heights of FBS, HbAlc, and albuminuria and also
arise in urea and S. Creatinine, although they are
within the normal level, at its highest level compared
to group B, also the patient with diabetic nephropathy
group A showed a lower VD level, serum calcium,
serum albumin, GFR respectively more than group B.
Group A (microalbuminuria) and group B
(normoalbuminuria), showed a decrease in the level of
Vitamin D3 more than group C (healthy). Our data
suggest an association between reduced levels of VD
and diabetes in general and with the presence of
microalbuminuria  in  diabetic  patients  with
nephropathy especially. Vit. D plays several roles in
the normal function of the kidney and metabolism. It
has been revealed that Vit. D has a crucial impact on
kidney disease and its deficiency leads to kidney
dysfunction and further renal disorder. Apart from the
direct relationship of Vit. D with kidney disease, the
association of adipocytes and adipokines with Vit. D
and kidney function have also been studied. The
noticeable role of Vit. D in kidney disease is
investigated in various studies. It has been found that
Vit. D has a pivotal role in kidney function and
metabolism  (16). Also, we can consider

microalbuminuria, an early indicator of diabetic
nephropathy, is an increase in urine albumin excretion
this is consistent with the study [17]. Patients with a
vitamin D deficiency have a higher chance of
developing DN [18, 19]. According to the Third
National Health and Nutrition Examination Survey
(NHANES III), decreased 25(0CH) D 2 BioMed
Research International concentration is linked to a
higher prevalence of albumin urination in the general
population, an independent link between VD deficit
and DN was discovered in studies of persons with
diabetes. The inadequacy of VD becomes more severe
as the DN progresses [20]. Higher glycosylated
hemoglobin A1C and the development of proteinuria
were strongly associated with the risk of advanced-
stage kidney disease [21, 22]. In conclusion, decreased
vitamin D catabolism as determined by circulating 24,
25(0OH) 2D concentration is substantially correlated
with lower GFR this result corresponds with De Boer
IH, et al [23]. Additional research is required to better
understand vitamin D catabolism and how it alters
CKD, as well as to evaluate whether monitoring
vitamin D catabolism enhances clinical care and
provides novel treatment strategies to treat CKD
patients with impaired vitamin D metabolism.

Conclusion:

Our data suggest an association between reduced
levels of vitamin D3 and diabetes nephropathy and it
may be a potential predictor for both the occurrence
and severity of DNP.
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