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ABSTRACT

Background: Diabetic nephropathy is an important instigate of persistent kidney ailment problem and irrevocably renal
catastrophe. Vitamin D (VD) insufficiency is documented as a worldwide health delinquent and lately pondered as a
conscientious factor in the onset and progression of diabetes mellitus (DM).

Aim: This research paper was premeditated to explore the probable upshot of low and high doses of vitamin D on a rat model
of diabetic nephropathy.

Material and Methods: Forty adult male albino rats were segregated into four groups: Group I (control group). Group II
(the diabetic nephropathy group): given streptozotocin intraperitoneal. Group III (the low dose VD group): rats were given
streptozotocin then vitamin D orally as 8000 [U/kg/day. Group IV (the high dose VD group): rats were given streptozotocin
then vitamin D orally as 20,000 [U/kg/day. After complete12 weeks from the beginning of the experiment, rats were sacrificed.
Kidney specimens were handled and assayed by histological and Immunohistochemical procedures.

Results: The diabetic nephrOpathy group revealed distortion of glomeruli, tubular distortion. mononuclear permeation and
epithelial desquamation. Congested dilated glomeruli, peritubular blood vessels and interstitial outpouring of blood were
also noticed. EM examination of proximal and distal cOnvOluted tubules exhibited multiple vacuoles. thickening of basement
membrane and destructed mitochondria were also seen. Group III showed improvement of these changes and Group IV
showed amelioration of most of these changes.

Conclusion: High dose of vitamin D ameliorates experimentally induced diabetic nephropathy.
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INTRODUCTION Vitamin D metabolism proceeds by the liver then
the kidney and other tissues. Recently, both paracrine
and endocrine actions of vitamin D have been broadly
acknowledged. It is pondered as a pleiotropic hormone with
plentiful regulatory possessions. It triggers control calcium-
phosphorus metabolism and bone mineralization!!.

Diabetic nephropathy (DN) is a definite sticky wicket
of diabetes mellitus and inevitably clues to renal failure!!l.
Inflammatory cytokines and pro-inflammatory factors
are the most morbific reason for DN. consequently,
DN has been thought-about as Associate in Nursing

disease!”. moreover, the involvement of Oxidative stress Vitamin D3 has multiple importanttasks contiguous with
as a main player within the path0l0gic process, onset, the organizing mineral metabolism. The immune system
and progression of DN; was established within the recent adaptation'™ and cardiovascular system modulation® are
experimental researches DN has been considered as an examples of VD functions. The dwindling levels of VD
inflammatory diseasel’). Oxidative stress triggers multiple are linked to extreme blood pressure!'”’. Vitamin D has a
pathogenic alleyways as, renin— angiotensin—aldosterone crucial role in developmental metabolic imbalances, for
system (RAAS). advanced glycation end-product (AGEs) instance; obesity and diabetes!'!l. Vitamin D is additionally
and protein kinase C-B (PKC-B) were another alleyway connected with progression of nephrosis. The mechanism
directs to advanced renal injures®. of urinary organ malfunction is interrupting varied cell
differentiation and proliferation'”. Recent researches have
Lately vitamin D is considered as a pro-hormone. It is demonstrated that low plasma level of VD insufficiency
important for keeps altogether mammals. it's gift in foods is a prominent cause of various types of cancer, including
and is made via a reaction within the skin®. Vitamin D prostatel"”! colorectal!¥l, and breast cancer!”. Vitamin D
is of public health renowned because; its deficiency is has a potential anticancerous validity, as it encourages
common. D shortage is related to contractor disorders, cancer cells differentiation and apoptosis and preclude
vessel disorders and skin infections!®l. their migration[').
Personal non-commercial use only. EJH copyright © 2019. All rights served DOI: 10.21608/ejh.2019.9881.1092
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AIM OF THIS STUDY

To inspect the probable consequence of low and high
dose of vitamin D on streptozotocin- induced diabetic
nephropathy in rats.

MATERIALS AND METHODS

Drugs, compounds and reagent kits

Streptozotocin (STZ) and Vitamin D were purchased
from Sigmaa-Alderich (St. Louis, MO). The biological,
chemical parameters and kits were acquired from Swemeed
Biomedicals Pvt. Ltd. (Bengalauru, India). Wholly the
chemicals employed in the study were purchased from
accepted commercial suppliers.

Animals

forty healthy male albino rats (ranging 160—180 gm)
were gotten from the animal house, Mochtouhor faculty
of Veterinary Medicine, Benha University. Rats were
separated into four cages. Every cage contains 10 rats,
with regulated surroundings (12-h dark/light cycle,
26 £ 3 °C temperature and 55 + 10% humidity). Rats were
fed with customary diet and had free accession to water
impromptu (El-gomhoreyaa Company, Cairo, Egypt).
Experimental ethics and procedure agreed with the global
ethical guidelines for animal caution. Confirmation was
done by the ethical committee, Faculty of medicine, Benha
University, Egypt.

Provocation of Experimental Diabetes

Diabetes was invoked in rats that were fasted
for twelve hours, then injected with streptozotocin
(40 mg/kg) intraperitoneally (the injection volume was 1
ml/rat). Injection was for 5 sequential days. The injected
streptozotocin was dissolved in freshly prepared citrate
buffer (0.1 M, pH 4.5). Confirmation of diabetes was
established after 72 h via evaluating the fasting blood
glucose (FBG) concentration. The animals with FBG level
surpassing 235 mg/dl were thought-about diabetic and
were used for the accomplishment of the trialt").

Experimental strategy

The animals were dispersed into four sets as the
following:

Group I (control, n = 10): rats were dispersed into three
subgroups:

1. Subgroup la (n=4): rats received an intraperitoneal
injection of 1 ml of citrate buffer (pH4.2) for 5
sequential days.

2. Subgroup Ib (n=3): rats received VD orally as
8000 [U/kg every day till the end of the 12" week
(the duration of the experiment).

3. Subgroup Ic (n=3): rats received VD orally as
20,000 IU/kg every day till the end of the 12" week
(the duration of the experiment).

Group II (the diabetic group, n = 10): rats received
an intraperitoneal inoculation of 40 mg/kg, STZ freshly
liquified in citrate buffer (pH4.2) for 5 sequential days.

Group III (the low dose VD group, n = 10): rats
received intraperitoneal inoculation of 40 mg/kg, STZ
freshly liquified in citrate buffer (pH4.2) for 5 sequential
days. Then they were given VD orally as 8000 IU/kg every
day till the end of the 12th week from the commencement
of the experiment!'®.

Group IV (the high dose VD group, n = 10): rats
received an intraperitoneal inoculation of 40 mg/kg, STZ
freshly liquified in citrate buffer (pH4.2) for 5 sequential
days, then they were given VD orally as 20,000 IU/kg every
day till the end of the 12" week from the commencement of
the probationary!'l.

The rats were anesthetized with ether and sacrificed
by cervical beheading after 12 weeks. right kidneys were
fastidiously compound out. Each kidney was alienated
into two parts; one was processed for light microscopic
checkups plus one for electron microscopic checkups. The
animals were eradicated by burning in Benha University
Hospital furnace.

The kidney specimens were mounted in 10% buffered
formall saline. They were handled to organize paraffin
sections of 5-7 pm thickness, mounted on glass slides for
H & E stain®. different sections were mounted on +ve
charged slides for immunohistochemical inspection”
using avidin-biotin immunohistochemical staining for
detection of antifibronectin. The reaction of fibronectin
seems as brown coloration of the extracellular matrix and
basement membrane. Positive control sections were of
skin sections. Negative control sections were achieved by
eliminating the primary antibody.

Blood tasters were attained from the tail vein for
measurements of fasting blood sugar level, serum levels of
urea and creatinine. The measurements that were quantified
via an autoanalyzer (Hitachi nine hundered twelve Auto-
Analyzer; Hitachi, Germany)?!l.

Electron microscopic studies

Specimens from the kidney were fixed in 3%
glutaraldehyde then post-fixed in 1% osmium tetraoxide.
Semithin sections (0.5-1 pum thick) were processed and
stained thru toluidine blue. Ultrathin sections (seventy
to ninety nm thick) were expurgated from target areas
in semithin sections, mounted on cupper grids and
counterstained by uranyl acetate with lead citrate.
Specimens were processed® and assessed exploiting the
transmission electron microscope JEOL (JEM-100 SX
Akishima, Tokyo, Japan) in Electron Microscope Unit,
Faculty of Medicine, Tanta University.

Statistical analysis

Wholly parameters for altogether groups (fasting
blood glucose, serum levels of urea and creatinine
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and area% of antifibrenoctin immunecorollary) were
articulated as mean+SD. The statistics were succumbed
to SPSS software package (SPSS Inc., Chicago, Illinois,
USA). Statistically significant divergence was determined
by one- manner analysis of discrepancy, afterwards the
least significant discrepancy assessment for comparisons
amid groups. The outcomes were reflected statistically
significant, exceedingly significant, and nonsignificant at
what time P-values were less than 0.05, less than 0.001,
and greater than 0.05, respectively.

Morphometric scrutiny

The mean area ratio of antifibronectin immuno-
expression, was computed in ten images from ten non-
overlapping pitches of five slide from each group. The
Image-Pro Plus software package version 6.0 (Media
Cybernetics Inc., Bethesda, Maryland, USA) was the focal
program used in this experiment. The digital photos were
captured by Leica DM2500 optical microscopes; in the
Microscopic Photography Unit (Histology Department,
Faculty of Medicine, Benha University).

RESULTS

All control sub groups presented the same results
Serum glucose and renal perform markers

STZ rats exhibited promotion in blood glucose level
as competed to non-diabetic ones. Dispensation of low
dose of VD displayed enhancement in serum glucose level
as competed to the untreated ones, whilst administration
of high dose of VD regressed serum glucose to near
normoglycemic measurements (Table 1 and Histogram 1).
Serum urea and creatinine levels were ominously raised
up in STZ rats by competed with non-diabetic ones, whilst
low dose VD treatment abridged these levels as competed
to the untreated ones. The high dose VD reverted serum
urea and creatinine to near normal levels (Table 2 and
Histogram 2,3).

Histological Findings
Hematoxylin and Eosin Stain

The renal cortex is personified in the control group by
the presence of multiple renal corpuscles and renal tubules
(proximal and distal convoluted tubules). Glomeruli were
molded of lobulated tufts of capillaries. They were noticed
surrounded by Bowman’s capsule. The parietal coating of
Bowman’s capsule was lined by a single coat of simple
squamous epithelium (Figure 1).

In the existing analysis, histological checkup of the
kidney of diabetic rats concealed apparent enlargement of
renal glomeruli with widening of Bowman’s spaces. Some
renal tubules had darkly stained nuclei, associated with
tubular distortion and epithelial desquamation. Congested
dilated glomeruli in conjunction with peritubular blood
vessels and interstitial hemorrhage were what's more
noticed (Figure 2). However, dispensation of low dose
VD enhanced improvement of glomerular structure. The

proximal and distal convoluted tubules were most probably
normal. Some tubular cells were vacuolated (Figure 3).
Correspondingly, the administration of high dose VD renal
corpuscles and renal tubules were nearly similar to that
observed in control rats (Figure 4).

ImmunOhistochemical staining of antifibronectin

In the contemporary investigation,
immunohistochemical analysis of antifibronectin showed
faint positive reaction in tubular cells cytoplasm as well
as the parietal cells of Bowman's capsule and interstitium
(Figure 5). Strong positive reaction was also consulted
in diabetic rats in contrast with rats of control group
(Figure 6) whilst weak positive reaction was noticed
after VD administration surpass with high dose group
(Figures 7,8).

Morphometric Results

The mean area % of antifibronectin expression for all
groups is donated in table 3 and in histogram 4. Significant
increase in expression of antifibronectin was noticed in
diabetic rats as contrasted with control rats. There was
significant decrease (p 0.05) in antifibronectin expression
in groups III and IV contrasted with group II.

Electron Microscopy Findings

Electron microscopic examination of the specimens of
the control group reveled that, cells coating the proximal
convoluted tubule showed numerous apical microvilli,
multiple elongated basal mitochondria, and rounded to
oval euchromatic nuclei (Figure 9). The DCTs showed
curtailed cuboidal cells with euchromatic nuclei, apical few
short microvilli. Consistent basal infoldings, and elongated
mitochondria amidst was observed (Figure 10). The renal
filtration slits between secondary processes of podocytes,
glomerular basement membrane with regular thickness.
Clear foot processes were observed on the facade of renal
basement membrane (Figure 11).

Whereas PCT of the STZ treated rats showed
cytoplasmic vacuolation, loss of microvilli with distorted
mitochondria. Thick basement membrane, disruption of
tubular basal infoldings were distinguished. Irregular
nuclei with abnormal chromatin distribution were
observed. (Figures 12,13). The DCT showed lateral
membrane separation of the cells with cytoplasmic
vacuolations and deportation of the cytoplasm into the
tubular lumen. Elongated mitochondria and moderately
thick basement membrane were also seen (Figure 14).
Glomerular basement membrane was thickened with
annihilation and distrainment of podocyte foot processes
were correspondingly presented (Figure 15).

The renal cortex of low dose VD treated rats showed
amendment in the fluctuations in PCT, DCT, podocyte and
glomerular basement membrane (Figure 16-18).

The high dose VD group showed conserved renal
cortex ultrastructure, PCT and DCT with virtually like that
detected in control group ultrastructure. Regular microvilli,
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improvement in the shape of podocytes foot processes were
observed. The glomerular basement membrane become
more constant in diameter (Figure 19-21).

Fig. 1: A photomicrograph of a section in the kidney of a rat from group I
(control group), showing renal glomeruli (G) bounded by parietal (arrow)
layer of Bowman’s capsule. notice Bowman’s space (star). proximal (P)
and distal convoluted tubules (D). (H&E x400).

Fig. 2: A photomicrograph of a section in the kidney of a rat from group
1I (diabetic group), showing apparent broadening of renal glomeruli (G)
with widening of Bowman’s spaces (black star). Some tubules have darkly
stained nuclei (hollow arrow) and tubular distortion is seen (thick arrow).
Congested dilated peritubular blood vessels (narrow arrow). interstitial
hemorrhage (curved arrow) are likewise seen. Notice desquamated cells
(zigzag arrow), congested glomerular capillaries (H) and mono nuclear
cellular infiltration (head arrow). (H&E x400).

Fig. 3: A photomicrograph of a section in the kidney of a rat from group
IIT (low doseVD group) showing glomerulus (G) with slight glomerular
space (star) parietal coating of Bowman capsule (arrow), thereabouts
normal proximal (P) and distal convoluted tubules(D). some tubular cells
appear vacuolated (head arrow).  (H&E x400).

Fig. 4: A photomicrograph of a section in the kidney of a rat from
group IV (high doseVD group) showing proximate conventional renal
glomeruli (G) thru glomerular space (star). Parietal layer of bowman
capsule(arrow) are additionally seen. notice near normal proximal (P) and
distal convoluted tubules (D). (H&E x400).

Fig. 5: A photomicrograph of a section in the kidney of a rat from group I
(control group), showing very trifling expression of antifibronectin in the
glomerulus, tubules along with interstetium (arrow).  (antifibronectin
immunostaining x 400)

Fig. 6: A photomicrograph of a section in the kidney of a rat from group
1I (diabetic group) showing strong positive expression of antifibronectin
in the glomerulus, renal tubules along with interstetium (arrow).
(antifibronectin, immunostaining x 400))
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Fig. 7: A photomicrograph of a section in the kidney of a rat from

group III (low doseVD group) showing weak positive expression of

antifibronectin in the glomerulus, renal tubules as well as interstetium
(arrow).  (antifibronectin, immunostaining x 400)

Fig. 8: A photomicrograph of a section in the kidney of a rat from group
IV (high doseVD group) showing weak expression of antifibronectin in
the glomerulus, renal tubules and interstetium (arrow). (antifibronectin,
immunostaining x 400)
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Fig. 9: Transmission electron micrograph of ultrathin sections of cortex
of group I (control group), showing element of PCT; central oval
euchromatic nucleus (N), basal elongated vertically oriented mitochondria
(yellow arrow). Luminal border with long slim packed in microvilli
(MV). Slim regular basement membrane (black arrow) and lysosomes(L)
can be noticed. (electron microscopy, x8000 )
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Fig. 10: Transmission electron micrograph of DCT of group I (control
group). The cells lining the distal tubules show apical scarce short
microvilli (solid arrow). Notice basal infoldings (hollow arrow) and their
correlated elongated mitochondria (M) Thin basement membrane (arrow
head) and nucleus(N) are also seen. (electron microscopy, x8000)
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Fig. 11: Transmission electron micrograph of group I (control group),
showing glomerular basement membrane (black arrow) which is smooth
and of regular diameter. Regularly space out podocyte foot processes
(hollow arrow) enclosing in between filtration slits bolted by diaphragm
are also observed. Notice endothelial cell fenestrae (yellow arrow).
(electron microscopy, x 29200 )
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48.tif —
Print Mag: 8780x @7.0 in 2 microns
HV=80.0kV

Direct Mag: 1500x

Fig. 12: Transmission electron micrograph of ultrathin sections of renal
cortex of group II (diabetic group), showing PCT with congealed basement
membrane (yellow arrow). Disruption of tubular basal infoldings (B). and
their related mitochondria (M), cytoplasmic vacuoles (hollow arrow).
notice, Degenerated mitochondria (star), rarified cytoplasm, rounded
small nucleus (N). Denuded luminal border (black arrow) with loss of
microvilli (MV) on generally of it. (electron microscopy, x8000)
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Fig. 13: Transmission electron micrograph of ultrathin sections of group
1I (diabetic group) renal cortex, showing PCT with vacuolated destructed
mitochondria (hollow arrow). Cytoplasmic vacuolations (C), rarified
cytoplasm are also observed. notice; Irregular nucleus (N) with abnormal
chromatin distribution. (electron microscopy, x17500)
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Fig. 14: Transmission electron micrograph of DCT from group II (diabetic
group), showing separated lateral membrane (hollow arrow), cytoplasmic
vacuole (arrow head). Extruded cytoplasm into the tubular lumen
(black arrow), elongated mitochondria and moderately thick basement
membrane (yellow arrow) are seen. Notice irregular nucleus(N). (electron
microscopy, x 8000)
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Fig. 15: Transmission electron micrograph of renal cortex from group
II (diabetic group), showing glomerular basement membrane which is
solidified (arrow) with effacement and disarrangement of podocyte foot
processes (arrow head). (electron microscopy, x 29200)
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Fig. 16: Transmission electron micrograph of ultrathin sections of cortex
of group IIT (low dose VD group), showing part of PCT with cytoplasmic
vacuolations (hollow arrow), endocytotic vesicles (arrow head). Basal
elongated mitochondria (M), basal infoldings (B). Thickened basement
membrane (curved arrow) and luminal border microvilli (MV) are
perceived. notice. Nucleus (N) and lysosome (L). (electron microscopy,
x8000)
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Fig. 17: Transmission electron micrograph of group III (low dose VD
group) in distal convoluted tubule, showing apical scarce short microvilli
(solid arrow), wide-ranging basal infoldings with few basal elongated
mitochondria (hollow arrow) with plentiful scattered mitochondria.
Cytoplasmic vacuoles (arrow head) and congealed basement membrane
(yellow arrow) are seen. Notice the rounded nucleus (N). (electron
microscopy, x8000)
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Fig. 18: Transmission electron micrograph from group III (low dose
VD group), showing glomerular basement membrane, podocytes foot
processes with area of effacement (hollow arrow). Restricted thickening
of the basement membrane (black arrow). nucleus part of podocyte (N)
can be appreciated. Red blood corpuscles (RBC) inside the glomerular
capillary lumen are noticed. (electron microscopy, x 29200)
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Fig. 19: Transmission electron micrograph of ultrathin sections of cortex
of group IV (high dose VD group), showing part of PCT with virtually
normal ultrastructure. notice less thickened uniform basement membrane
(arrow head) basal elongated mitochondria (M) with basal infoldings.
Notice; rounded euchromatic nucleus (N), nucleolus (Nu) and lysosome
(L). Minor and major endocytotic vesicles (EV) in apical cytoplasm
are evident and luminal border microvilli (MV) are noticeable. The
hollow arrow denotes to vacuolated destructed mitochondria. (electron
microscopy, x8000)
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Fig. 20: Transmission electron micrograph of group IV (high dose VD
group) in DCT, showing basal infoldings and their interrelated elongated
mitochondria (hollow arrow), close on normal distribution of organoids,
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Fig. 21: Transmission electron micrograph from group IV (high doseVD
group) of renal cortex, showing glomerular basement membrane and
podocyte (P). The shape of podocytes foot processes (hollow arrow) is
emerge almost to control group. The glomerular basement membrane

relatively slim basal lamina (solid arrow). Notice rounded nucleus (N) (black arrow) appear beyond uniform in diameter. (electron microscopy,
with normal chromatin distribution. (electron microscopy, x 8000 ) X 29200)
Table 1: Showing measurements of serum fasting glucose level (mg/dl) in wholly groups
Group | Group I1 Group III Group IV
Mean 81.4 346.7 169.4 107.1
SD 0.80354 1.58695 0.79392 0.07642
P value 0.1198 0.01547
Significance s s
SD = standard deviation S = Significant
Table 2: Showing measurements of serum urea (mg/dl) and creatinine (mg/dl) in wholly groups
Group I Group II Group III Group IV
urea creatinine urea creatinine urea creatinine urea creatinine
Mean 22.1 0.58 67.2 3.1 32 1.28 26.7 0.99
SD 1.9877 0.1099 5.2153 0.2323 2.1453 0.1542 0.0025 0.0098
P value 0.1077 0.2011 0.0017 0.0078
Significance S S S s

SD = standard deviation S = Significant

Table 3: Showing the mean zone ratio e of antifibronectin expression and SD in wholly groups

Group I Group IT Group IIT Group IV
Mean 0.48 5.77 2.08 1.1
SD 0.1488 0.1476 0.1478 0.1487
P value 0.0036 0.0088
Significance S S

SD = standard deviation

S = Significant
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Histogram 3: The mean serum levels of creatinine (mg/dl) in wholly
groups.
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Histogram 4: The mean zone ratio % of fibronectin expression in all
groups.

DISCUSSION

Diabetes is one of the communal syndromes whose
prevalence is increasing vastly worldwide. Diabetic
nephropathy (DN), is a severe microvascular impediment
in cooperation of type I and type II diabetes mellitus and
achieve trigger of renal failure. Diabetic nephropathy (DN)
can hasten macrovascular complications and cardiovascular
malady. Conventional existent therapies are not totally
efficient in the medication of DN, alluding that auxiliary
interpretation of the molecular basis of the pathogenesis
of DN is compulsory for the value-added therapy of this
diseasel®-41,

Vitamin D deficiency (VDD) has been acknowledged as
a chief public healthcare problem. VDD prevalence among
individuals with chronic kidney disease (CKD), has been
reported to be as astronomical as 80%. Over and above
its crucial role in maintaining calcium and phosphorus
homeostasis, VD has a modulating effect on essential
biological processes for instance, redox balance, renin-
angiotensin-aldosterone system. vitamin D has a major
part in endothelial palance and innate acquired immunity®’.

In the current analysis diabetes was invoked by
intraperitoneal injection of streptozotocin liquefied in
freshly prepared citrate buffer. To achieve the maximum
permanency of streptozotocin solution avoiding its
decomposition it must provide as five doses. Streptozotocin
(STZ)-induced pancreatic grievance is commonly used as a
rodent prototypical of diabetes mellitus type I. In the main,
its boons had similar features to those institute in human
diabetic nephropathy. STZ has discerning cytotoxicity
for pancreatic B cells. STZ enters B cells by binding to
glucose transporter (GLUT?2). streptozotocin causes DNA
alkylation, directing pancreatic B cells to irreversible
necrotic changes®!.

With the intention of attenuating the nonspecific
toxicity of STZ, manifold injections of low doses of STZ
have been applied. Furthermore, this routine induces
diabetes by triggering low-grade monotonous cell damage
and lymphocytic infiltration!2®!,

In the contemporary effort, Maintenance of the
hyperglycemic status favored the elaboration of diabetic
nephropathy. nephropathy evidenced by significant surge
in serum fasting glucose, blood urea and serum creatinine
matched to the control group. Significant histopathological
changes. These finding were in resemblance with®7.

Light microscopic assessment of Hand E stained
kidney section of STZ rats revealed marked distortion of
the structure of glomerulus with winding of Bowman's
space. Peritubular arterial dilatation and hemorrhage
associated with tubular distortion were also presented. This
is in equivalence with!'> 30431 Glomerular changes can
be clarified by glomerular hyperfiltration, which pick up
gradually after initiation of hyperglycemia. Hyperfiltration,
which is one of the first events to be noticed in DN, can
trigger mechanical stretching which stimulates glomerular

707



VITAMIN D AND DIABETIC NEPHROPATHY

hypertrophy. ECM in excess of production in response to
mesangial cell grievancel?.

In accordance with®! Diabetic nephropathy retire
from interaction between pathways of sophisticated
glycosylation finale yields (AGEs) and oxidative stress.
AGEs are the consequence of interaction of glucose
along amino acid groups of proteins, nucleic acids and
lipoproteins. AGEs amend basement membrane proteins,
cross- yoke ECM elements, and surge expression of type
IV collagen escorting to DN. AGEs interact with receptors
on a variety of cell types such as macrophage cells,
podocytes, and tubular cells. Receptor for AGE (RAGE)
triggers intracellular and extracellular signaling conduits
leading to immune reaction instigation. RAGE activation
by AGEs leads to overproduction of reactive oxygen
species (ROS) and instigation of transcription issues, for
instance NF-kappa B. Transcription factors expand the
release of transforming growth element -B1 (TGF-B1),
interleukin-1B, interleukin-6 and tumor necrosis factor a
(TNF-a).

These growth factors were the first action in the
progression of diabetic impediments. ROS have a pivotal
role in the oxidation of membrane lipids, DNA. Proteins,
and carbohydrates were destructed in basement membrane.
Deformations resulted from cell membrane disfigurement
indicated impairment of functional and structural purpose
of natural filtration. Hyperglycemia provokes deposition
of almost all ECM proteins as fibronectin, laminin and
collagens (type IV and type VI)*L.

Dispensation of low dose vitamin D showed enhanced
improvement of glomerular structure which delimited
by Bowman’s capsule, filtration space. The proximal
convoluted tubules were utmost probably normal with
preserved brush border. additionally, Dispensation of high
dose vitamin D for induced visible ordinary structures of
renal corpuscles and utmost of tubular lining epithelium
of STZ rats. Collectively we proposition that high dose
vitamin D improved renal histology in STZ induced DN in
resemblance withB*341,

Immunohistochemical staining revealed significantly
increased heap of the protein fibronectin, an acknowledged
indicator of nephropathy, in the kidneys of rats with diabetes
(group 1II) in similarity with®? and to a slighter extent in
group III. fibronectin hardly detected in group IV and
control group. In 2018, de Braganca et al. submitted that
Vitamin D deficiency provoked the immunostainings for
both fibronectin and collagen IV markers and aggravated
both renal inflammation and fibrosis. The conclusion that,
vitamin D deficiency donated a prohibitive illustration of
fibronectin and collagen IVF3),

STZ treated (Group II) rats illustrated in electron
microscopic results, cytoplasmic vacuolations and
destructed mitochondria of proximal convoluted tubule.
Also, DCTs of STZ treated rats illustrated disorganized
short microvilli, disrupted lateral membrane with

cytoplasmic vacuolations and comparatively thickened
basement membranes. Renal corpuscle in STZ treated rats
revealed roughly cytoplasmic vacuolations of podocyte
and thickened glomerular basement membrane with
effacement of podocyte foot processes in agreement
withP¥, In disparity, rats which gotten low dose vitamin D
surfaced PCT with evidence of histological restructuring of
the renal histology with regular microvilli. The DCTs had
elongated mitochondria with nearly normal distribution
of organoids. renal corpuscles expressed more regular
thickness of glomerular BM and convalescence of podocyte
foot processes. Farther, Rats which received high dose of
vitamin D revealed apparently virtually normal tubule
ultrastructure, well defined podocytes footed process with
negligible effacement areas, uniform glomerular BM and
evenly smoothly spaced fenestrae.

It is well known that inflammatory and immunologic
means recreation a serious part in the evolvement and
progression of DNE¢. Pro-inflammatory cytokines for
instance IL-6 and TNF-a thickening are related with
congealing of the glomerular basement membranet”.
Calcitriol and Calcitriol3 a synthetic physiologically-
active analog of vitamin D reduced mesangial proliferation
and suppresses renin. Calcitriol3 negatively regulates
renin angiotensin aldosterone coordination, through its
suppression of TGF -B, macrophage permeation, and
transcription factor nuclear factor-kb activity. Vitamin D
has anti-inflammatory and antifibrotic activity™®. In 2017,
Zeng X. et al. investigated consequence of vitamin D on a
rat model of DM and created that calcitrioli and VD3 could
diminish the expression of CD68, MCP-1 and TGF-B1 and
attenuated macrophages infiltration in tissues. Vitamin D
receptors (VDR) were expressed in the glomerulus, chiefly
in podocytes and parietal epithelial cells. Reno protective
role of vitamin D might thus be mediated locally by directly
affecting the podocytefunction. In a recent study, explored
the role of paricalcitol (a vitamin D analogue) in isolated
rat glomeruli exposed to diabetic circumstances, concluded
that Paricalcitol ameliorated podocyte grievance better in
high dose than in low dose*”.
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