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ABSTRACT

Diabetes is one of the chronic diseases spread worldwide. It is a chronic metabolic disorder characterized by
elevated blood glucose levels. It is of three types: type 1, type 2 and type 3 also known as gestational diabetes and
it can affect people of any age group. Untreated and undiagnosed diabetes over prolonged period is associated with
several complications. One of which is diabetic nephropathy. The nephron is a basic structural and functional unit
of the kidney. The kidneys are responsible for various functions in our body. The goal of the study was to analyze
diabetic nephropathy, its development, and the present treatment. Hyperglycemia and hypertension play a leading
role in the development of diabetic nephropathy. It is a leading cause of end-stage renal disease (ESRD).
Glomerular lesions are the main characteristic of diabetic nephropathy. Nonproteinuric diabetes nephropathy does
not follow a classical pattern, so its diagnosis and treatment are difficult. The pathogenesis of diabetic nephropathy
is still not fully understood. Its main treatments include the management of hyperglycemia and blood pressure.
Medications of the oral hypoglycaemic class are beneficial in treatment. Antihypertensive agents decrease blood
pressure in the kidneys. Because DN is more common in the elderly, caution should be exercised when selecting a
drug. The new potential therapeutic strategy includes the use of mineralocorticoid receptor antagonists and
endothelial receptor antagonists. This therapy's main target is a reduction in inflammation in the kidney.

Management of diabetic nephropathy is an important topic that is beyond the scope of this review.
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INTRODUCTION

Diabetes has been diagnosed in large sections of the
population. India ranks second on the list of most
diabetic cases. According to a report, in India, diabetes
presently affects over 74.2 million adults (20-79 years
old), and about 25 million people will suffer from
prediabetics in 2021. It is estimated that about 53.1%, or
around 39.4 million, of current cases of diabetes are
undiagnosed. About 1 million Indians die every year due
to diabetes.” Diabetes is a group of metabolic disorders.
The increase in blood glucose level is generally termed
diabetes. It is due to a defect in insulin secretion, action,
or both. Diabetes happens when insulin is either deficient
or not used effectively.”) The common types of diabetes
are: type 1, type 2, and type 3.°! Type 1 diabetes mellitus
is caused by an absolute lack of insulin and has an
autoimmune basis. This disorder was previously known
as insulin-dependent diabetes mellitus (IDDM) and also
as juvenile-onset diabetes mellitus. It results from the
autoimmune destruction of the B-cells of the pancreatic
islets. It just happens to have nothing to do with diet or
lifestyle. In this condition, the body attacks the insulin-

producing cells, which are beta cells of the pancreas, so
they are unable to produce insulin.! India has now
estimated the highest number of prevalent type 1
diabetes cases under 20 years of age.'! About 90% of
people with diabetes have type 2 diabetes.”! Type 2 DM
is non-insulin-dependent, the commonest form of
diabetes, and accounts for 90-95% of all deaths. It
develops primarily due to a defect in insulin resistance.
In this condition, the patient’s pancreas can’t make
enough insulin or doesn’t use insulin effectively. Cells
become insulin resistant and ignore its message to absorb
glucose; this is known as insulin resistance. The most
noticeable symptoms of this are polyuria and
polydipsia.’) The next type of diabetes is gestational
diabetes, which occurs during pregnancy. It is similar to
type 2 diabetes; there is an insulin resistance issue, and it
occurs during the second or third trimester. It tends to
disappear after birth once the baby has left the mother’s
body. But women who have gestational diabetes about
50% of them will actually go on to develop type 2
diabetes, so they are advised to check their glucose levels
for one to three years.["! As diabetes progresses and is

www.wijpls.org | Vol 10, Issue 1, 2024. |

ISO 9001:2015 Certified Journal | 119



http://www.wjpls.org/

Bawa et al.

World Journal of Pharmaceutical and Life Science

undiagnosed and untreated, several complications can
actually occur. Several complications are associated with
chronic hyperglycemia, such as end organ damage,
dysfunction, and failure in organs and tissues including
the retina, kidney, nerves, heart, and blood vessels. These
can be divided into micro-vascular and macro-vascular
complications. Macrovascular complications include
coronary heart complications, cerebral vascular
complications, and peripheral vascular complications.
The microvascular complications include retinopathy,
neuropathy, and nephropathy.® Clinical data also suggest
that 30—40% of cases with diabetes will have at least one
complication approximately 10 years after the onset of
diabetes. Only a few people know about the
nephrological complications that can be caused by the
sugar level in our body. Diabetic nephropathy, also
known as diabetic kidney disease (DKD), It is a chronic,
progressive disease that is the most common cause of
end-stage renal failure. It is a very common diabetic
complication, affecting more than 1/3 of people with
type | diabetes and 1/2 of people with type Il diabetes.
DKD is primarily diagnosed by increased albuminuria
and a decreased estimated glomerular filtration rate
(eGFR). The temporal relationship between diabetes
diagnosis and the onset of kidney disease can help
distinguish between diabetes-specific and non-specific
DKD. There is no treatment for DKD, but it includes
managing blood glucose levels, proteinuria, and
progressive kidney damage. In late-stage DKD, dialysis
or a kidney transplant is usually necessary for survival.
DKD is the most common cause of end-stage kidney
disease (ESKD), which itself is associated with increased
mortality.’**" In the initial stage, there are no symptoms.
Symptoms are seen when significant function is already
lost. Symptoms of DKD include nocturia, fatigue, loss of
appetite, and decreased mental stability. Its pathogenesis
includes changes in hemodynamics, hypoxia, oxidative
stress, and glomerular hypertension."? Chronic blood
glucose levels, together with high BP caused by diabetes,
damage tiny blood vessels in the kidney and their
function.  Cellular degradation in the nephron,
particularly podocytes of the renal glomeruli, contributes
to the impairment of renal function. Poorly managed
diabetes is a risk factor for chronic kidney disease and
diabetes mellitus. Kidney size and weight increase due to
thickening of the glomerular basement membrane and
expansion of the mesangium. Diabetic nephropathy
results from a multifactorial pathophysiological
mechanism and clinically manifests as proteinuria,
progressive decline in glomerular filtration rate (GFR),
and ultimately progression to end-stage renal disease.
Treatment for this includes control over sugar levels, BP,
and cholesterol levels with a combination of lifestyle
changes and medications. Albuminuria can be reduced
by using ACE inhibitors, angiotensin receptor blockers,
and RAAS blockers to protect kidney function.™

Relationship of kidney with sugar
The kidneys are responsible for various functions in our
body, including electrolyte and acid-base balance,

excretion of waste products, synthesis of hormones such
as erythropoietin, and metabolism of low-molecular-
weight proteins. The kidney is composed of two sections.
The outer part is the renal cortex, and the inner section is
the medulla. Glomerular filtration rate (GFR) is used to
measure kidney function. It is the volume of fluid filtered
through the glomerular capillaries per unit time.
Ultrafiltrates of plasma are transformed into urine at the
end of the nephron.™*l The nephron is a structural and
functional unit of the kidney and is comprised of the
glomerulus and complex tubular system. Finally, the
nephron drains through the collecting duct via
connecting tubules. The glomerulus is formed by a
bundle of capillaries surrounded by an impermeable
capsule called Bowman’s capsule, and it filters a large
amount of blood. Podocytes are a visceral epithelium of
specialized cells that forms the outermost layer of the
filtration barrier and serves to sustain the integrity of the
capillary loops. Proximal convoluted tubules (PCT)
absorb and transport water, electrolytes, and other
particles. The thin descending limb (TDL) of the loop of
Henle becomes narrower, and the cells become smaller.
Then the tubule turns upward towards the cortex and
turns into the thick ascending limb (TAL). The
juxtaglomerular apparatus regulates glomerular filtration.
Fine-tuning of the urine occurs at the connecting tubule,
which is the final part of the nephron. These are made up
of the intercalated cells and the connecting tubule (CNT)
cells. Collecting tubules form an arcade that drains into a
shared collecting duct. This nephron site is also
responsible for active solute secretion, hormone
production, and renal gluconeogenesis.™® Traumatic
injury to the kidney can affect renal function and may
lead to acute Kidney injury. Any subtle damage to the
structures of the nephron over time can lead to chronic
kidney disease (CKD). Under pathophysiological
conditions, diabetes induces some pathological changes
in the kidney.[*34
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Pathological Changes in diabetic nephropathy

Glomerular lesions are the most significant change found
in DN patients; they include diffuse and nodular
mesangial expansion and Glomerular Basement
Membrane (GBM) thickening. Diffuse mesangial
expansion develops in the early years (5th year since the
onset of diabetes), as observed by light microscopy.
Albumin excretion rate (AER) and glomerular filtration
rate (GFR) are correlated with mesangial fractional
volume. In advanced disease conditions, diffuse
mesangial expansion progressively develops into nodular
accumulations of mesangial matrix. These nodular
lesions, also called Kimmelstiel-Wilson nodules, Patients
with nodular diabetic glomerulosclerosis suffer from
severe renal damage, longer diabetic durations, and a
poorer renal prognosis. Thickening of the glomerular
basement membrane is an early lesion that can be
observed within 2-8 years after the onset of diabetes and
observed by electron microscopy (EM). Diabetic
glomerular and extraglomerular lesions have been
observed for the investigation of DN and the progression
of the disease. In the DN condition, hyalinosis occurs in
both the afferent and efferent arterioles. The hyalinosis of
the efferent arteriole is a typical lesion that works as a
marker to differentiate diabetic nephropathy from
hypertensive  nephropathy. There is increasing
recognition of lesions like glomerular endothelial injury,
podocyte impairment, and glomerulotubular junction
abnormalities in DN.!"*"] The pathogenesis of diabetic
nephropathy is still not fully understood, but studies have
identified that DKD is associated with genetic factors,
obesity, smoking, poor glycaemic control, age, sex,
hypertension, and other microvascular complications. A
better understanding of the genes and events leading
from the onset of diabetes to the deterioration of renal

Fig. 1: Effect of hyperglycaemia on kidney.!

15]

function is urgent, with the aim of identifying at-risk
patients and achieving effective prevention. High-
glucose concentrations induce specific cellular effects in
the kidney that affect several cell types, including
endothelial cells, smooth muscle cells, mesangial cells,
podocytes, tubular and collecting duct systems,
inflammatory cells, and myofibroblasts. Glomerular
hyperfiltration leads to abnormalities of preglomerular
and glomerular vessels that are associated with changes
in the metabolic environment, vasoactive factors, and
signal transduction. Albuminuria and proteinuria indicate
associated tissue damage in the diabetic kidney and are
associated with specific changes in podocyte function, in
addition to changes in renal hemodynamics. As the
proximal tubule grows, more of the glomerular filtrate is
reabsorbed, and less reaches the macula densa (MD) at
the end of Henle’s loop, which will increase the
glomerular filtration rate. Hyperglycemia affects most
renal cells, and its effect is specific to individual renal
cells. The susceptibility of cells to high glucose-induced
injury is determined by their expression of glucose
transporters, which mediate cellular uptake of glucose.
Persistent hyperglycemia, dyslipidaemia, and oxidative
stress all act to hasten the formation of AGEs (advanced
glycation end products) and the modification of both
long-lived and short-lived proteins. The biochemistry of
AGEs is remarkably complex. AGEs induce cell injury
and change protein structure and function, such as the
formation of cross-links between key molecules of the
basement membrane and the extracellular matrix (ECM)
proteins. It alters protein structure and function. AGEs
also interact with a receptor (RAGE) on the cell surface,
thereby altering cellular function.!®
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Fig. 2: Development of Diabetic Nephropathy.!

Proteinuric and Nonproteinuric Kidney Disease:
Divergent Paths in Renal Health

Proteinuria is one of the most important risk factors for
the development of kidney disease in diabetic patients.
Kidney disease encompasses a spectrum of conditions
that can be broadly categorized into proteinuric and
nonproteinuric forms. Proteinuric kidney diseases are
characterized by the presence of excessive protein in the
urine, a condition known as proteinuria. The Urine
Albumin-to-Creatinine Ratio (UACR) test quantifies the
amount of albumin relative to creatinine in a urine
sample, providing insights into the severity of
proteinuria. A renal biopsy may be performed to
determine the underlying cause of proteinuria and guide
specific treatment. Dietary modifications, including
protein restriction, may be recommended to alleviate the
burden on the kidneys. Nonproteinuric diabetes
nephropathy does not follow a classical pattern, so its
diagnosis and treatment are difficult. Nonproteinuric
kidney diseases are characterized by the absence or
minimal presence of protein in the urine. These
conditions may still result in significant renal impairment
but lack the hallmark feature of proteinuria. Proteinuric
and nonproteinuric kidney diseases represent distinct
paths in the intricate landscape of renal health.™!

Diabetic Nephropathy and cellular senescence

One of the critical factors in the process of aging is
cellular senescence. In aging kidneys, a wide range of
macrostructural changes are seen, such as decreased
cortical volume, increased surface roughness, and
augmented numbers and sizes of cysts. Cellular
senescence in mesangial and tubular cells is induced by
hyperglycemia. Sometimes a high glucose level can

11]

promote the development of cellular senescence and a
low-grade inflammatory state, thus controlling cellular
senescence plays a critical role in the therapeutics of DN.
It can be accelerated by Inflammation, hyperglycemia,
AGEs, and chronic oxidative stress can accelerate
telomere shorting, and chromosomal telomere attrition
occurs in both type 1 and type 2 diabetes and is
associated with the progression of DN. Several studies
show that there is a high association between telomere
length shortening and the progression of nephropathy.
DNA damage due to hyperglycemia triggers premature
senescence in cells. Epigenetic modifications include
DNA methylation, histone posttranslational
modifications (PTMs), and noncoding RNAs. These
changes are thought to be important in the development
of DN through the induction of oxidative stress.
Mitochondrial dysfunction of ROS and mitochondrial
reactive oxygen species (mtROS) has been viewed as a
cause of the aging process. Wnt/B-catenin signaling is
reactivated in a wide range of chronic kidney diseases
(CKD), such as diabetic nephropathy. However, in
diabetic status, the accumulated intracellular ROS might
divert the limited pool of f-catenin from TCF/LEF to
forkhead box O- (FOXO-)-mediated transcription that
leads to insulin deregulation. Inflammation is also
involved in the pathogenesis of diabetes and is an
important mediator of aging. Prominent inflammation is
observed even in the beginning and ongoing stages of
kidney injury. In the early stage of DN, upregulation of
systemic and local renal inflammation occurs. In diabetic
patients, different conditions like high glucose, AGEs,
and oxidative stress induce inflammation. It activates the
NF-kB factor, a known transcriptional signature of
inflammation. Uremic toxins are endogenous waste
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products of metabolism. They are cleared predominantly
by the kidneys. The imbalance of the gut microbiome in
kidney diseases largely contributes to the formation and
retention of uremic toxins, which would create a
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Fig. 3: Pathophysiology of diabetic Nephropathy.

Approaches to Management of diabetic nephropathy
Treatment for diabetic nephropathy centres basically
around controlling glucose and pulse levels, determined
to end the movement of DN and relapse of albuminuria.
It is speculated that decreasing albuminuria in diabetics
prompts better renal and CVD results. Yet, it is simply
ready to dial back the advancement yet not stop or
opposite the sickness, so the generality of DN is as yet
expanding. Notwithstanding the above strategies, other
vague measures ought to be carried out including weight
reduction, protein limitation, lipid decrease and smoking
end.[

1) Obijectives in Blood glucose level management

Convincing glycaemic control is the principal concern in
diabetes. The ongoing objective is to keep up with
HbA1c levels inside the suggested range. This decreases
the chance of difficulties as well as upgrades generally
success.”®! Empowering way of life changes stays a focal
focus. Objectives incorporate achieving and keeping a
comprehensive body weight, taking part in standard
actual work, and taking a decent eating regimen wealthy
in fibre and low in processed sugars. Way of life changes
are perceived as significant in diabetes the executives
and anticipation.? Supervision lipid levels is another
basic objective. People with diabetes are advised to keep
a solid lipid profile, with explicit focuses for low density
lipoprotein (LDL) cholesterol, high density lipoprotein
(HDL) cholesterol, and fatty oils. This moderates the
chance of an  atherosclerotic  cardiovascular

reciprocal activation loop that accelerates the progression
of kidney diseases. The accumulation of uremic toxins
would influence cellular senescence.?
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screenings are fundamental parts of diabetes the
executives. Routine checking of blood glucose,
circulatory strain, and lipid levels considers convenient
mediation and changes in accordance with the
administration plan, guaranteeing that people are on
target to meet their wellbeing objectives. A current
objective is to empower people with diabetes through
instruction. This includes educating a profound
comprehension of their condition, treatment choices, and
the significance of self-administration.?*%4

2) Antidiabetic drug therapy

The management of hyperglycaemia in CKD,
particularly due to diminished GFR, is a assessment that
requires a more definite knowledge, particularly in
regards to drug choice.”® Diabetic nephropathy mostly
observe in aged diabetic patient with a longer duration of
diabetes. So choice of drug for therapy very important
aspect in treatment. Detailed knowledge of drug its
interaction and metabolism is essential. Oral antidiabetic
drugs are used for management of GFR.?%!

2.1) Biguanides

This class of medications has gained attention for its
potential to manage diabetic nephropathy by improving
insulin sensitivity and reducing hepatic glucose
production. Metformin is a drug in this class and has
demonstrated additional beneficial effects on the
cardiovascular system, which is crucial in the context of
diabetic ~ nephropathy. Metformin  exerts  its

infection.®®%!  Occasional health check-ups and renoprotective effects through multiple pathways.
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Inflammation and fibrosis are key players in the
progression of diabetic nephropathy. Metformin inhibits
various cytokines and signaling pathways associated
with inflammation, thus giving it anti-inflammatory
action. It has been shown to reduce renal fibrosis, a
hallmark of diabetic nephropathy, by improving the
expression of fibrotic markers. Hypertension plays a role
in the progression of diabetic nephropathy. Metformin
helps to lower blood pressure, which may be attributed to
its impact on vascular function and endothelial health,
thus indirectly contributing to the management of
diabetic nephropathy. Metformin also has some
antioxidant properties, which neutralize reactive oxygen
species and thereby reduce oxidative stress. This
antioxidative capacity contributes to the preservation of
renal function and structure. Clinical studies show that
biguanides, especially metformin, have promising results
in diabetic nephropathy. It improves renal function,
reduces proteinuria, and slows the progression of
nephropathy. Biguanides are cautiously used in patients
regarding the potential risk of lactic acidosis, especially
in individuals with impaired renal function. Future
research should focus on elucidating the specific
molecular mechanisms through which biguanides exert
their renoprotective effects. Additionally, large-scale
clinical trials with longer follow-up periods are
warranted to establish the sustained benefits of
biguanides in  diabetic  nephropathy. As our
understanding of the intricate interplay between diabetes
and renal health evolves, biguanides stand out as
promising agents in the comprehensive management of
this challenging complication.?”]

2.2) SGLT2 inhibitors

Sodium-glucose cotransporter-2  (SGLT2), initially
developed to manage diabetes, belongs to the class of
oral antidiabetic agents. They act by blocking glucose
reabsorption in the renal tubules and urinary glucose
excretion. so used, particularly in diabetic nephropathy.
SGLT?2 inhibitors also cause a reduction in proteinuria
and have a blood pressure-lowering effect, which could
potentially impede the progression of diabetic
nephropathy. Mechanisms of SGLT2 inhibitors have
demonstrated anti-inflammatory effects, mitigating the
inflammatory processes that contribute to renal damage.
SGLT?2 inhibitors reduce glomerular hyperfiltration in
the early stages of diabetic nephropathy and help to
maintain the structural integrity of the kidneys. Side
effects of this include a risk of hypoglycemia and
dehydration, particularly in older adults. In recent years,
clinical trials and studies have shed light on the
renoprotective effects of dapagliflozin, marking a
significant advancement in the treatment landscape for
patients with CKD. Dapagliflozin belongs to the class of
SGLT2 inhibitors, designed to lower blood glucose
levels by promoting the excretion of glucose through the
urine. Clinical trials, including the DAPA-CKD trial,

diabetes. Dapagliflozin exerts its effects by modulating
glomerular hemodynamics. Dapagliflozin has
demonstrated  anti-inflammatory and  anti-fibrotic
properties, potentially slowing the structural changes in
the kidneys. The integration of dapagliflozin into the
therapeutic approach for chronic kidney disease marks a
significant milestone in nephrology.[%!

2.3) Sulfonylureas

This is a group of medicine stimulate the release of
insulin & help in lowering blood pressure glucose level.
Drug belong belong to sulfonylureas group are
glimepiride, glipizide and glyburide. These drug blocks
ATP sensitive potassium Channel in beta cells of
pancreas and increase insulin secretion. This helps cells
to utilize glucose and regulate blood glucose level in
diabetic patient. Impact of sulfonylureas in diabetic
kidney disease is a subject of debate because different
studies get mixed result and there is complex relationship
between sulfonylureas & diabetic kidney disease.
Sulfonylureas indirectly contribute to the prevention on
delay in progression of diabetic kidney disease. But this
medication may induce hypoglycaemia and there is
concern about its I long term safety mainly in individuals
with pre-existing kidney issues.””!

2.4) Glucagon — like peptide-1 receptor agonist's

This agent acts as incretin -mimetics. Exenatide is first
approved drug of this class. Other drugs belong to this
class are liraglutide, albiglutide dulaglutide, semaglutide.
These medication binds to glucagon-like peptide -I
receptor pancreas, increase the insulin secretion and
supress the secretion of glucagon. GLP-1RA slower
gastric emptying & also act on central nervous system
and supress apatite causes weight loss and improve
metabolic control. This medications are safe and
effective and promote renal protection as it decrease
glomerular act atherosclerosis, reduce oxidative stress,
fibrosis & inflammation. They are not prescribed in
individuals with T2DM and CKD. GLP1RA are
indicated to be used with metformin and with other oral
glucose lowering agents. Side effect associated with
medication are generally mild but caused cautiously in
people with pancreatis & diabetic retinopathy.!

2.5) Dipeptidyl Peptidase-4 (DPP4) inhibitors

DPP 4 is cell surface aminopeptidase, member of serine
peptidase/ prolyl oligopeptide gene family. DPP-4
rapidly inactivates the GLP-1 which reduce function of
incretins. Inhibition of DDP 4 results in increased GLP-1
accumulation which increase insulin secretion and
maintain blood glucose level. Some of approved DPP-4
inhibitors are sitagliptin, Saxagliptin, Vildagliptin,
linagliptin, anagliptin. Efficiency of these medication to
in reducing glycaemia it is weaker than that of
sulfonylureas but are better tolerated & do not produce
weight gain. Many studies found that DPP4, Inhibitors

have shown that dapagliflozin reduces the risk of kidney prevent kidney Fibrosis of has nephroprotective
failure, end-stage renal disease, and cardiovascular action.®

events in patients with CKD, even those without
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2.6) Renin-Angiotensin- Aldosterone System (RAAS)

It is dual therapy involves combination of angiotensin
receptor blockers (ARBs), angiotensin converting
enzyme inhibitors (ACEis), direct renin inhibitors
(DRIs). These are shown to reduce progressive kidney
disease in several trials. AGE receptor (RAGE) is
member of the immunoglobulin superfamily of the
receptor initiates the intracellular signalling mechanisms
which involved in inflammatory response in the kidney.
ACE is and ARBs could decrease proteinuria & improve
outcomes in patient with DKD. Inhibition of RAAS with
decrease aldosterone production and reduce aldosterone
secretion. Inhibition of RAAS helps in regulation of
kidney function and decrease eGFR. According to recent
clinical guidelines for DKD it shows that combination of

ACEIi/ ARB cause volume depletion & reduce kidney
perfusion so not tube used in treatment nowadays."**!

3) Management of blood pressure

Reduction of systolic blood pressure about 10mmHg
shows reduction in diabetic microvascular complications,
including nephropathy. It helps in slowing the
progression diabetic nephropathy. Recommended blood
pressure level is less than 130/80 mmHg for diabetic
patient. RAAS inhibitor used for blood pressure
management. These drugs also have protective effect on
kidney but monotherapy is more effective as compared
to combination. Sodium balance plays supportive in the
hypertension seen in diabetics with renal disease.*

[ Drivers of DKD progression ]

ACE inhibitors/ARBs
SGLT2 inhibitors
ERA

Non-steroidal MRAs

SGLT2 inhibitors
GLP-1RAs

Non-steroidal MRAs
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Other
antihyperglycamic
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Fig. 4: Diabetic Nephropathy Progression.*!

4) New strategies in diabetic
management

Management of blood glucose level and blood pressure
can only helpful in slow down rate of progression. So
discovery new drugs effective against oxidative stress
and inflammation is a major focus in in diabetic
nephropathy treatment. Mineralocorticoid receptor
antagonist decrease the inflammation and fibrosis. This
drug has shown some renoprotective action over RAAS
therapy.®®  Mineralocorticoid  receptor  antagonists
(MRA), spironolactone and eplerenone associated with
risk of hyperkalaemia, especially in patients with
diabetes and CKD.E” Endothelial receptor antagonist,
avocentan decreased albuminuria and renal fibrosis in
phase Il clinical trials. Endothelin-1 (ET-1) associated
with the progression of DKD. It is involved in
hemodynamic changes, inflammation, decrease GFR,
increase albuminuria and proteinuria and ultimately
leading to glomerulosclerosis and renal failure.*® But
during clinical trials some other effect of avocentan are
examined such as congestive heart failure, edema and
fluid retention so trials are terminated.® Ruboxistaurin
is selective PKC-B enzyme inhibitor. Its clinical trials

nephropathy

showed reduced albuminuria, hyperfiltration,
macrophage accumulation and reducing mesangial
expansion. %

CONCLUSION

It is a very common diabetic complication, affecting
many people with type | and type 2 diabetes. Its
progression causes end-stage renal failure.
Hyperglycemia and hypertension contribute to the
morphological changes in the kidney. Hyperfiltration and
hyperperfusion of the glomerulus cause albuminuria.
Initially, it does not show any symptoms; it appears when
there is a loss of significant function. are the main reason
for the development of diabetic nephropathy. The
untreated condition leads to renal failure. There is no
single treatment for its progression. It should include
control over blood glucose levels and management of
hypertension. The development of specific drugs that
specifically target inflammation is under clinical study.
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