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Abstract

The purpose of this study was to collect data for future clinical investigations and research on the safe and efficient use of
various herbal medicines to treat hyperglycemia. One of the primary contributing reasons to the onset and progression
of diabetic nephropathy is hyperglycemia, and many modern treatments are made from plants since they frequently have
fewer side effects than the conventional medications that are now available. The medicinal plants include Sesbania seshan,
Elaeis guineensis, Tecoma stans, Aloe barbadensis miller, Zingiber officinale Roscoe, Olea europaea, Anogeissus acuminata,
Juglans regia L., Fragaria ananassa, Ginkgo biloba, Laurus nobilis L., Dryopteris dilatata, Moringa oleifera, Punica granatum
L., Lycium chinense, Rumex nervous alkaloids and flavonoids are the primary phytoconstituents that aid in the therapy
or cure of diabetic nephropathy. The therapeutic effects of medicinal plant leaf extract may be due to the wide range of
bioactive compounds present, including various phytoconstituents such as alkaloids and flavonoids, glycosides, steroids,
terpenoids, and phenolics. Alkaloids and flavonoids are the primary phytoconstituents that aid in the therapy or cure of
diabetic nephropathy.
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DN. Early stages of DN are defined by lower levels of
proteinuria or microalbuminuria (albumin excretion
of 30-299 mg/24 hours)*”.

1. Introduction

Hyperglycemia, which is a symptom of diabetes

mellites, is caused by either impaired insulin action or
impaired insulin synthesis'. A significant microvascular
consequence that accounts for 30-47 % of instances
of end-stage renal diseases is DN. Hyperglycemia is
currently the largest contributor to end-stage renal
disease in the United States and Europe. ESRD is
caused by a variety of causes, including homodynamic
abnormalities, inflammation, and hyperglycemia. If left
unchecked, micro-albuminuria evolves to extensive
proteinuria > 500 mg in 24 hours and presents as
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Chronic hyperglycemia associated with diabetes
increases the risk of heart disease (CV) and a few other
long-term microvascular problems that can affect the
eyes, nerves, and kidney’. The kidney enlarges, and
the rate of Glomerular Filtration (GFR) is altered
when diabetes first appears. All kidney cell types are
vulnerable to injury in DN, including mesangial cells,
podocytes, and tubulointerstitial cells. There will
probably be 439-537 million persons worldwide with
diabetes mellitus by 2030 due to the dramatic rise in
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DM mortality and morbidity over the past few years’°.
Twenty to thirty per cent of individuals with T2DM have
renal impairment’. In addition to hypoglycaemia, it
also results in hyperlipidemia, oxidative stress, polyuria
(excessive urination), ketosis (an increase in ketone
bodies), neuropathy (nerve dysfunction), nephropathy,
and different heart conditions®.

1.1 Diabetes Mellitus Classification and
Other Glucose Regulation Categories

The National Diabetes Data Group established a
consensus agreement that unifies the ideas and
terminology for diabetes mellitus in 1979”'". The first
classification of diabetes mellitus was published first
by WHO in 1980, and a revised version was published
in 1985. The classifications of diabetic and associated
glucose intolerance categories used in 1980 and 1985
included two statistical risk categories as well as clinical
classes' %,

1.2 Type 1 Diabetes (Insulin-Dependent

Diabetes)

Type 1 Diabetes Mellitus (T1DM), also known as
autoimmune diabetes, is a chronic disease characterized
by insulin deficiency due to pancreatic p-cell loss and
leads to hyperglycaemia'’. The incidence of diabetes
mellitus type 1 (T1DM) has been rising by 2-5 %
globally, with notable regional or continental variability
in this diagnosis'*. These people also frequently
have autoimmune diseases such as Graves disease,
Vitiligo, pernicious anaemia, celiac sprue, autoimmune
hepatitis, Hashimoto’s thyroiditis, Addisons disease,
and myasthenia gravis'”.

1.3 Type Il Diabetes (Non-Insulin-
Dependent Diabetes)

Type 2 Diabetes Mellitus (T2DM) is an expanding
global health problem, closely linked to the epidemic
of obesity and this type, either our body does not create
enough insulin or human body cells develop insulin
1, This type of diabetes, which only affects
5-10 % of persons with the condition and was formerly
known as insulin-dependent T2D or juvenile-onset
diabetes, is brought on by an autoimmune reaction that
culminates in the cellular death of the pancreatic beta
cells. Type II diabetes has been recorded in up to 95% of
patients. Type 2 DM was first described as a component

resistance
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of metabolic syndrome in 1988. Type 2 DM (formed
known as non-insulin dependent DM) is the most
common form of DM characterized by hyperglycemia,
insulin, resistance, and relative insulin deficiency'’.

1.4 Gestational Diabetes

Gestational Diabetes Mellitus (GDM) is a form of
hyperglycemia. In general, hyperglycemia results from
an insulin supply that is inadequate to meet tissue
demands for normal blood glucose regulation'®. Certain
pregnant women experience this type of development.
Normal recovery from gestational diabetes occurs
after childbirth. But, if you have gestational diabetes,
you are more likely to later acquire type II diabetes'”.
The International Diabetes Federation (IDF) estimates
that in 2019, there were 20 million live births, of
which GDM accounted for 75-90 %, and that 16% of
viable newborns were afflicted by hyperglycemia in
pregnancy”’.

2. Introduction of Diabetes
Nephropathy

Diabetes type 1 and type 2 are frequently associated with
Diabetic Nephropathy (DN), which is another prevalent
consequence’’. The most frequent consequence of
diabetes, Diabetic Nephropathy (DN), affects at least
30 per cent of the total of diabetic individuals, placing a
significant cost on public health®”. It is the most common
cause of End-Stage Renal Failure (ESRD) worldwide and
is also a major factor in the morbidity and mortality
of diabetic patients****. DN, which is also linked to an
increase in cardiovascular death, is the most common
cause of long-term kidney damage in patients beginning
renal replacement treatment”. According to the WHO,
370 million people will have diabetes worldwide by
2030°°. Diabetes-related nephropathy was the cause
of 40% of new patients diagnosed with ESRD in 1997.
Nephropathy symptoms are present in between twenty-
fiveand thirty per cent of those with both types of diabetes,
but only a small proportion of these patients progress
to End-Stage Renal Disease in type 2 diabetes (ESRD).
Diabetes nephropathy is characterised by a particular set
of structural as well as functional kidney abnormalities
in diabetic patients*”**. The functional change involves a
gradual decrease of renal function as well as an early rise
in glomerular with intraglomerular hypertension**.
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The formation and progression of diabetic nephropathy
can be stopped with therapeutic alternatives including
rigorous blood pressure or glycaemic management,
however, the number of diabetic patients receiving
haemodialysis is still rising’’. The most popular model
for researching diabetic nephropathy in rats is the
streptozotocin-induced diabetic rat. The rat model of
diabetic nephropathy’s histological alterations closely
resembles human disease’™. Both microalbuminuria
tests and serum indicators of glomerular filtration rate
should be used to check for nephropathy in diabetic older
persons as they reveal renal damage in subgroups of the
diabetics. To detect renal impairment in all diabetics, the
American Diabetes Association (ADA) and the National
Institutes of Health advise measuring the estimated
Glomerular Filtration Rate (eGFR) derived from serum
creatinine at least once a year’”. In recent years, type
IT diabetic individuals have had an increased risk of
developing end-stage renal failure, both in the U.S. and,
slightly later, in some European countries®. Diabetes is
the leading cause of ESRD since diabetic nephropathy
occurs in 30 to 40 % of people™. The two stages of
diabetic nephropathy are macroalbuminuria (UAE>200
g/min) and microalbuminuria (UAE>20 g/min and
UAE>199 g/min) respectively™
kidney in type 2 diabetes have drawn attention lately.
Type I and type II diabetes do not significantly differ
in terms of kidney hemodynamics, renal morphology,
or the evolution of pre-existing diabetic nephropathy”’.
Although DN has traditionally been thought of primarily
as a metabolic illness, mounting evidence points to a
significant role in immune response in the development
of this condition™.

. The early phases of the

2.1 Natural History of Diabetes
Nephropathy

In contrast to the long-held belief that type 2 diabetes
nephropathy is caused by Kimmelstiel-Wilson lesions of
the glomerulus and progresses from microalbuminuria
to proteinuria and ESRD, it is currently proven
beyond a shadow of a question that a nonproteinuric
type of diabetic nephropathy is quite common.
Microalbuminuria, also known as urine and separation
of 30 to 299 mg once daily hours in a 24-hour urine
sample, 20 to 199 g/g in and urine sample, or 30 to 299
mg dosage blood urea nitrogen in a spot urine sample
on at least two separate occasions within a three to
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six-month period, is the earliest clinical sign of diabetes
renal disease’. A greater proportion of people with
type-2 diabetes are found to have renal damage and overt
nephropathy soon after being diagnosed because it can
take a long time for a diagnosis to be made and because
biopsy research findings have demonstrated that the
presence of albuminuria may be less particular for the
presence of kidney disease nephropathy. In people with
type 1 diabetes with overt nephropathy, ESRD develops
in 50% of cases within 10 years, and in >75% of cases
within 20 years. Two years following the diagnosis of
diabetes, it is believed that the first histological changes
in renal failure become evident*’ and the finding that
brain microinfarcts on MRI can foretell the loss of renal
function that will follow suggests that this may be the
outcome of microvascular illness. The safety of target
blood pressures and the applicability (or lack thereof)
of RAS blocking in this novel form are clear concerns
raised by this novel form™.

2.2 Symptoms of Diabetes Nephropathy

The main clinical sign of DN, which causes a steady loss
inkidney function, is progressive albuminuria. Diabetes
nephropathy, “poor blood sugar balance promotes
kidney damage’, initially has symptoms like high BP,
Protein in urea, weight loss, elevated blood of BUN and
creatinine, difficulty thinking clearly, and anaemia (low
blood count) but this condition worsens*>** (Figure 1).

2.3 Treatment Intervention in Diabetes
Nephropathy

The progression of diabetic nephropathy can be slowed
or stopped with treatment, but it cannot be cured.
Treatments try to maintain blood - sugar levels within
the desirable range through lifestyle modifications. If
your renal status worsens and you get ESRD, you will
require more invasive therapy like renal replacement,
therapy  targeting hypertension,
hyperglycemia, and dyslipidemia example of diagnostic
of DN and other treatments in DN shown in Figure 2.

combined

2.4 Pathogenesis of Diabetes Nephropathy

Increased levels of lipid hydroperoxides, bioactive
carbonyls, and free radicals that cause Oxidative Stress
(ROS), but no enzymatic protein glycosylation are also part
of the pathophysiology of DN. Radicals Oxidative stress is
a common product of many pathways that are involved
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Figure 1.

in the pathogenesis of DN and the role of oxidative stress
in DN has been noted by the observation that inhibition
of oxidative stress improves a feature associated with
streptozotocin-induced Diabetes Nephropathy**. Enzymes
that combat free radicals help to protect tissues and cells.
Differences in free radical generation and antioxidants are
believed to be the main factor contributing to the onset of
disease. Hemodynamic and digestive system interactions
have a significant role in the development of nephropathy.
Renal polyol production, Advance Glycated Products
(AGEs) build-up, PKC activation, and increased oxidative
stress are all caused by the excitation of metabolic
pathways in diabetic kidneys. Many cytokine and growth
regulators are thus activated. Diabetes types 1 and 2

Symptoms of diabetes nephropathy.

diabetes share a common DN aetiology. The histological
classification of diabetic nephropathy is based on how the
glomerulus appears on kidney biopsy. GBM thickening
leads to mesangial expansion, nodule glomerulosclerosis,
and global glomerulosclerosis as the condition develops*’

(Figure 3).

3. Medicinal Plant Leaf Extract Used in
Cure Diabetes Nephropathy by STZ-
induced Rat Model

sesban, Elaeis
guineensis, Tecoma stans, Aloe barbadensis miller,

Zingiber officinale Roscoe, Olea europaea, Anogeissus

Various medicinal like Sesbania
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Figure 2. Treatment intervention in diabetes nephropathy.

Journal of Natural Remedies | ISSN: 2320-3358

http://www.informaticsjournals.com/index.php/jnr | Vol 23 (4) | October 2023



'&' . Afferent glomerular
VEGF arteriole expands
Hyperglycemia ————=

Kushwah et al., 'IE_

Apoptosis

Figure 3.

acuminata, Juglans regia L., Fragaria ananassa, Ginkgo
biloba, Laurus nobilis L., Dryopteris dilatata, Moringa
oleifera, Punica granatum L., Lycium chinense, Rumex
nervous, Acacia catechu, Croton hookeri, Macaranga
tanarius, Molineria recurvata leaves extract and
phytoconstituents to help cure or treatment of DN by
STZ induced rats’ model.

3.1 Sesbania sesban (Family - Fabaceae)

Often called the “Egyptian river hemp” or “Egyptian
sesban”, is one of the six species in the genus Sesbania.
It is a small, slim tree or shrub that can grow as long as
18 cm and as tall as 8 meters. It has leaflets that are 6-27
sets long and oval-shaped (26X5 mm). Antioxidant,
antibacterial, antiviral, anthelmintic, antifertility,
anti-inflammatory, antidiabetic, anti-hyperlipidemic,
anti-cancer, anti-anxiety, and mosquito-repellent
characteristics were among the therapeutic potentials
of S. sesban leaves*®. The raceme has two to twenty
yellow flowers with petal striations that are black or
brown. S. sesban has five however, botanical varieties,
however, these variations have little impact on how
prolific they are’’. Crude extract from the leaf of
Sesbania sesban stops the progression of diabetes
nephropathy and lower proteinuria, albuminuria,
fat, and glycosylated haemoglobin (HbAlc) in stz -
induced diabetic rats*®.
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Pathogenesis of diabetes nephropathy.

3.2 Elaeis guineensis (Family - Arecaceae)
Commonlyknownasthe oil palm. Active phytochemical
components include phenolic compounds, alkaloids,
steroids, terpenoids, saponins, flavonoids,
carbohydrates. Most experts agree that the oil palm,
Guineensis Arid to semi-arid, originated in the Gulf
region of Africa’s tropical rain forest, close to the
equator. Palm oil and palm kernel oil are the two types
of oil that the African oil palm produces. The leaf is also
used to treat kidney disease, cardiovascular disease,
cancer, and wound healing49. In experimental diabetic
nephropathy, palm oil (Elaeis guineensis) leaf extract
displays both antioxidant and pro-oxidant actions, with
a duration-dependent outcome and reduced kidney
production of p22phox and p67phox NADPH oxidase
subunits™.

and

3.3 Tecoma stans L. (Family - Bignoniaceae)

It is also called kusi urakame, and timboco, is a plant
that is indigenous to high-altitude areas of South
America and a steroid, alkaloids, saponins, phenols,
flavonoids, steroids, anthraquinones, and tannins
were found by phytochemical examination. Analgesic,
antibacterial, antispasmodic, immunomodulatory,
wound healing and hepatoprotective activities have
been identified by pharmacological research. The
primary bioactive elements that contribute to its
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medicinal advantages are alkaloids, phenolic acids,
flavonoids, and fatty acids’'. Understanding Tecoma
stans leaf extract’s neuroprotective role in STZ-induced
DN and observing the disease’s effectiveness and
improvements as well as the drop in MDA levels™.

3.4 Aloe barbadensis miller (Family -
Liliaceae)

It is also known as Aloe barbadense miller. It belongs
to the genus Aloe, which has over 420 species and is
the most important plant family within the Alliaceae
phylum. The name Aloe vera is derived from the Arabic
“Alloeh”, which means “shining bitter material,” and the
Latin “veral”, which means “true”. Aloe barbadense miller
is a frequent name for this plant™. Aloe vera has been
used for a long time to treat skin injuries and stomach
problems because of its anti-inflammatory, antibacterial,
and wound-healing properties (eczemas, burns, wounds,
and insect bites). New pharmacological data research
indicates that most studies concentrate on skin and
digestive system protection activity, and antibacterial
capabilities, anti-cancer activity’*. Analyze the effects
of aloe vera leaf extract in rats with stz-induced DN
nephropathy and note changes in body weight, kidney
weight, food intake, and water consumption™.

3.5 Zingiber officinale Roscoe (Family -
Zingiberaceae)

It is also known as Zingiber officinale Roscoe. It has

been a popular medicinal plant in Chinese, Ayurvedic,
and Tibb-Unani herbal remedies for several unrelated
illnesses since ancient times, including joint pain,
sprains, muscular aches and pains, hypertension,
cramps, constipation, vomiting, dementia, indigestion,
fever, rheumatoid arthritis, infectious diseases, and
helminthiasis™®. Ginger lowers fasting blood glucose
levels, protects mice from diabetic nephropathy,
and lessens the oxidative stress, inflammation, and
apoptosis that hyperglycemia induces”’.

3.6 Olea europaea (Family - Oleaceae)

It is also known as Olive. But the genus Olea got its
name from the Greek “elaia” and the Latin “oleum”
From O. europaea, secondary metabolites belonging
to the secoiridoids, iridoids, flavanones, triterpenes,
flavonoids, benzoic acid derivatives, isochromans,
and other classes had been isolated by phytochemical
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research. A wide range of in vitro and in vivo
pharmacological activities, including anticonvulsant,
antioxidant, anti-inflammatory, immunomodulatory,
analgesic, antimicrobial, antiviral, antihypertensive,
anticancer, antihyperglycemic, antidiabetic,
antinociceptive, gastroprotective, and wound healing
activities, have been demonstrated by plant materials
and isolated components™. Effects of Olea europaea
leaf extract on streptozotocin-induced diabetes in
albino male rats and observation of changes in body
weight, renal weight, dietary intake, and consumption
of water as well as a reduction in HDL-C level and an
increase in LDL and VLDL".

3.7 Anogeissus acuminata (Family -
Combretaceae)

It is also known as also known as Button tree. These
secondary metabolites can be very significant for
humans because they can help treat a wide range
of diseases, including eczema, headache, skin
ulcers, menstrual cramps, rheumatoid arthritis, TB,
dermatitis, and medications, even though the organic
ingredients produced by plants may not be essential for
their life or normal physiology®. On experimentally
created diabetic nephropathy, Anogeissus acuminata
leaf extract was investigated for its anti-diabetic and
renoprotective activities. The greater urinary volume
and decreased protein excretion in urine were signs of
improved urinary functionality, according to data®'.

3.8 Juglans regia L. (Family - Juglandaceae)

It is popularly known as the Persian walnut, Circassian
walnut, and English walnut. It is most common
in Southeast Europe, but it can also be found in
the Himalayas and Southwest China. This plant is
indigenous to Kyrgyzstan, where walnut trees can reach
elevations of 1,000-2,000 meters (3000-7000 feet). An
extensivebody of research has demonstrated that Juglans
regia possesses a few therapeutic properties, including
anti-fertility, antioxidant, bronchodilator, analgesic,
anti-diabetic, hepatoprotective, immunomodulatory,
anti-microbial, anti-inflammatory;, anticancer,
wound healing, anti-histaminic®”. A study using
immunohistochemistry was done to determine whether
Juglans regia L. leaf extract inhibits the development of
DN in experimental diabetes. Following GRL ingestion,
lipid peroxidation was seen in diabetic rats (P = 0.01)%".
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3.9 Fragaria ananassa (Family - Rosaceae)

It is also known as the Genus fragaria. Flavonols, a
class of phytochemicals that also includes ellagitannin,
chlorogenic acid, salicylic acid, and caffeine acid, have
several positive health effects, including the regulation
of heart function, gastric cancer®’. When strawberry
(Fragaria ananassa) leaves were extracted and tested
for effects on DN in rats, it was discovered that both
insulin and blood glucose levels increased®”.

3.10 Ginkgo biloba (Family - Ginkgoaceae)

It is also known as Maidenhair tree. The maidenhair
tree Ginkgo biloba L. also referred to as a living fossil,
is indigenous to China, Japan, and Korea and has
experienced relatively few evolutionary changes over
the course of 200 million years. For more than 5000
years, traditional Chinese medicine has employed
medicinal preparations of dried leaves for a variety of
uses. Alzheimer’s Disease (AD), neurodegenerative
diseases, cerebral insufficiencies, neurosensory issues
(such as tinnitus, and vertigo), eye conditions, vascular
insufficiencies, time of life memory deficits, and oxidative
stress have all benefited greatly from its use®®. By the
inhibition of tissue transglutaminase, Ginkgo biloba
extract of the leaf has been shown to prevent diabetic
nephropathy, as evidenced by lower kidney weights and
lower levels of 24-hour urinary albumin excretion®’.

3.11 Laurus nobilis L. (Family - Lauraceae)

Itis also known as Bay laurel or laurel. The laurel fruit was
used to separate a variety of phytoconstituents, including
monoterpenes, sesquiterpenes, fatty acids, flavonoids,
phenolic acid, and certain minerals. Its antioxidant,
antibacterial, antiproliferative, antinociceptive, and
anti-inflammatory effects have been the subject of
numerous pharmacological research®>®. The Aspartate
Aminotransferase (AST), Gamma-Glutamyl Transferase
(GGT), (ALT)
enzyme levels were significantly reduced, and glucose
concentration decreased in Laurus nobilis L. leaf extract
on vital organs in streptozotocin-induced diabetic rats”’.

and Alanine Aminotransferase

3.12 Dryopteris dilatata (Family -
Dryopteridaceae)

It is also known as Broad buckler fern. These healing

plants include naturally occurring bioactive substances

known as phytochemicals in all their sections,
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including sugars, alkaloids, phenols, flavonoids,
steroids, terpenoids, and tannins’'. It was discovered
that Dryopteris dilatata leaf extract has beneficial
effects on STZ-induced diabetic nephropathy in male
Wistar rats’”.

3.13 Moringa oleifera (Family Moringaceae)

Itis also known as drumstick tree. Moringa oleifera Lam.
is a plant that is often consumed as a food supplement
and has been proven to have beneficial pharmacological
benefits, such as CNS activity, anti-ulcer, anti-cancer,
anti-inflammatory,  anti-microbial,  antioxidant,
hepatoprotective, and antipyretic action’”. Moringa
oleifera extract was found to have anti-inflammatory
and anti-angiogenesis properties as well as reduce
levels of glycemia, cholesterol, and triglycerides in the
early stages of STZ-induced DN in rats”.

3.14 Punica granatum L. (Family -
Punicaceae)

It is also known as the pomegranate. Anti-fibrotic,
anti-tumour, anti-bacterial, anti-diabetic, anti-fungal
and pharmacological action. Pomegranate has been
used to isolate the phytoconstituents such as alkaloids,
sterols, flavonoids, terpenoids, proanthocyanidins and
xanthonoids that are present in this plant’”. In STZ-
induced diabetic mice, Punica granatum Linn. leaf
extracts prevented diabetic nephropathy and it was
discovered that the mice had larger body weights and

lower blood glucose levels®.

3.15 Lycium chinense (Family - Nightshade)

It is also known as Chinese boxthorn. The leaves
of Lycium chinense Mill. were once employed in
traditional Chinese medication to nourish the kidneys
and improve vision, but they are now largely discarded.
Goji leaves have a similar nutritional profile to Goji
berries, however, some nutrients, such as flavonoids,
are present in greater quantities in the former’’. By
reducing renal oxidative stress and inflammation
caused by hyperglycemia and reducing serum levels of
creatinine, albumin, and BUN, TGEF-1, Lycium chinense
leaves extract improves diabetic nephropathy”®.

3.16 Rumex nervous (Family - Polygonaceae)

It is also known as Magnoliopsida. The carbon-
based secondary metabolites include terpenoids,
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phenolics, steroid glycosides, flavonoids, fatty acids,
vitamin C, saponins, and others. Investigations into a
range of pharmacological properties, including anti-
inflammatory, anti-microbial, antioxidant, wound-
healing, and anti-plasmodial activities’”. By triggering
Nrf2 signalling, Rumex nervosus was able to reduce the
effects of streptozotocin-induced diabetic nephropathy
in rats. It was found that serum albumin levels, urinary
output and flow, and urinary creatinine levels were all
significantly lower, whereas serum urea and creatinine,
as well as urinary albumin and the albumin/Cr ratio,
were both significantly higher®.

3.17 Acacia catechu (Family - Fabaceae)

It is also known as black cutch. The plant contained a
variety of compounds, such as ascorbic acid, terpenoids,
triterpenoids, alkaloids, and tannins. Anti-diabetic,
antioxidant, anti-microbial, anti-cancer, anti-diarrheal,
anti-inflammatory, antiviral, hepatoprotective, and
immunomodulatory are a few of their properties®’.
Acacia catechu leaves ameliorate Streptozotocin-
induced diabetic rats’ nephropathy Moderate-to-
severe degenerative characteristics, such as dilated
tubules, degraded tubules, glomerular congestion,
interstitial inflammatory infiltration, and atrophy of
the glomerulus seen with dilated glomerular space,
were visible in the extract and observation®”.

3.18 Croton hookeri (Family-
Euphorbiaceae)

It is also known as croton. The plant included several
different substances, including tannin, terpenoids,
triterpenoids, and alkaloids®. In this work, rats with
diabetes produced by streptozotocin were examined for
the protective effects of Croton hookeri extract on renal
injury. It was discovered that this extract dramatically
decreased fasting blood glucose levels and kidney
weight®.

3.19 Macaranga tanarius (Family -
Euphorbiaceae)

It is also known as Parasol leaf tree. Propolis contains

about 300 active ingredients, including flavonoids,

terpenes, and phenolic acids. Depending on the source,

propolis has different chemical compositions. They

include anti-Alzheimer’s, anti-cancer, anti-diabetic,
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anti-microbial,
inflammatory properties®. Revealed the therapeutic
potential of a leaf extract from Macaranga tanarius
(MTE) and the greater glucose-induced fibronectin in
DN®®,

longevity-extending, and anti-

3.20 Molineria recurvata (Family -
Hypoxidaceae)

It is also known as palm grass. The plant included
several substances, including saponins, tannins,
steroids, glycosides, flavonoids, and alkaloids,
according to a phytochemical examination”. They
include antioxidant, anti-inflammatory, antibacterial,
and osteoporosis®®. Molineria recurvata Ameliorates
streptozotocin-induced diabetes nephropathy through
antioxidant and anti-inflammatory pathways and
observed that decreased fasting blood glucose levels
and kidney weight™.

All medicinal plants leave extract cure or treatment
of DN by STZ-induced rats’ model shown in Table 1.

4. Role of Flavonoids and Alkaloids
to Cure or Treatment of Diabetic
Nephropathy

All the medicinal plants included in the table contain
phytochemicals, but the flavonoids
myricetin, and kaempferol, as well as the alkaloids
berberine, magnoflorine, trigonelline, and oxymatrine,
are particularly important in the care of diabetes
nephropathy. Compared to other phytochemicals,
flavonoids and alkaloids are more effective at treating
diabetes nephropathy. The flavonoid targets the nucleus
by targeting the TNF-beta, AGEs, and ROS pathways
shown in Figure 4 and in the case of alkaloids target
the TGF-B /Smad,, NF-B, TLR,/NF-B, TNF-B, CTGF,
PPAR-y/GLUT4-leptin/TNF-a signalling pathways
this function is equivalent to that of flavonoids and
alkaloids”"”!. Furthermore, as shown in Table 2, every
medicinal herb has phytochemical components such as
alkaloids, flavonoids, glycosides, steroids, terpenoids,
and phenolics that can treat diabetes nephropathy. And
the chemical structures of flavonoids and alkaloids are
indicated in the table, together with phytochemical
components found in medicinal plants used to treat
diabetes and nephropathy (Table 3).

quercetin,
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Table 1. Various herbal plants leaves extract in cure of diabetic nephropathy by ‘streptozotocin-induced rats’ model

Sr. Medicinal Family Common Animal/Cell Parts | Extraction Parameter Ref.
No. | Plant Name Name Model and STZ | used method
dose mg/kg
1. Sesbania Fabaceae Egyptian streptozotocin- | leaves Aqueous Reduce fat, 45
sesban river hemp induced diabetic protein, albumin,
or‘Egyptian | inrat (55 mg/kg) and glycated
Sesban’ haemoglobin levels
(HbA1c)
2. Elaeis Arecaceae Oil palm streptozotocin- | leaves ethanol Reduce p22phox | ¥/
guineensis induced diabetic and p67phox
in rat (60 mg/kg) NADPH oxidase

subunit expression
in the kidneys

3. | Tecomastans Bignoniaceae Yellow bells | streptozotocin- | leaves | methanol effectiveness in 49
induced diabetic fighting the illness
in rat (45 mg/kg) and lowering the
MDA level.
4. Aloe Liliaceae Alov vera streptozotocin- | leaves ethanol decreased body =
barbadense induced diabetic weight and value
miller in rat (60 mg/kg) increases of the
kidneys, food, and
fluids
5. Ginger Zingiberaceae Ginger streptozotocin- | leaves ethanol Reduced fasting o4
officinale induced diabetic blood glucose
Roscoe in rat (50 mg/kg) levels
6. | Olea europaea Oleaceae Olive streptozotocin- | leaves Aqueous reduction in 56
induced diabetic HDL-C level and an
in rat (60 mg/kg) increase in LDL and
VLDL levels.
7. Anogeissus Combretaceae Button tree streptozotocin- | leaves | methanol better urine o8
acuminata induced diabetic volume and less
in rat (50 mg/kg) protein excretion

in the urine, both
indicators of
improved urinary

function.
8. |Juglansregial.| Juglandaceae |Persianwalnut| streptozotocin- | leaves | methanol | After consuming 60
induced diabetic GRL, diabetic
in rat (55 mg/kg) rats showed

hyperglycemic
effects and lipid
peroxidation

(P=0.01).
9. | Genus fragaria Rosaceae Strawberry streptozotocin- | leaves water reduced blood 62
induced diabetic sugar and elevated
in rat (45 mg/kg) insulin levels
10. | Ginkgo biloba | Ginkgoaceae Maidenhair | streptozotocin- | leaves ethanol reduced kidney 64
tree induced diabetic weights and
in rat (50 mg/kg) reduced 24 h urine
albumin excretion
levels
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Table 1. to be Continued...

Sr. Medicinal Family Common Animal/Cell Parts | Extraction Parameter Ref.
No. | Plant Name Name Model and STZ used method
dose mg/kg
11. | Laurus nobilis Lauraceae Lauraceae streptozotocin- | leaves ethanol Aminotransferase | ¢’
L. induced diabetic (AST), Gamma-
in rat (70 mg/kg) Glutamyl Transferase

(GGT), and Alanine
Aminotransferase
(ALT) enzyme levels
were significantly

reduced
12. Dryopteris | Dryopteridaceae | Broad buckler | streptozotocin- | leaves | methanol Organ weight 69
dilatata fern induced diabetic decreased, and
in rat (60 mg/kg) hyperglycemia and
corticosterone were
restored
13. Moringa Moringaceae |Drumstick tree| streptozotocin- | leaves water reduced levels 71
oleifera induced diabetic of triglycerides,
in rat (50 mg/kg) cholesterol, and
glucose
14. Punica Punicaceae Pomegranate | streptozotocin- | leaves | methanol |risein body weight| 73
granatum L. induced diabetic and a decline in
in rat (45 mg/kg) blood sugar levels
15. Lycium Nightshade Chinese streptozotocin- | leaves | methanol |reductionsinserum| 7°
chinense boxthorn induced diabetic levels of TGF-1,
in rat (65 mg/kg) albumin, BUN, and
creatinine.
16. | Rumex nervous| Polygonaceae |[Magnoliopsida| streptozotocin- | leaves | Methanol serum albumin 7
induced diabetic levels, urinary
in rat (35 mg/kg) output and flow,
and urinary
creatinine
levels were all
significantly

lower, whereas
serum urea and
creatinine, as well
as urinary albumin
and the albumin/
Cr ratio, were both
significantly higher

17. | Acacia catechu Fabaceae Black cutch streptozotocin- | leaves ethanol |shown moderate-to-| 7°

induced diabetic severe degenerative
in rat (75 mg/kg) features like
dilated tubules,
degenerated
tubules, glomerular
congestion,
interstitial
inflammatory
infiltration,
and atrophy of
glomerulus seen
with dilated
glomerular space
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Table 1. to be Continued...

Sr. Medicinal Family Common Animal/Cell Parts | Extraction Parameter Ref.
No. | Plant Name Name Model and STZ used method
dose mg/kg
18. | Croton hookeri | Euphorbiaceae Croton streptozotocin- | leaves | methanol |reduced the fasting| ©'
induced diabetic blood glucose level
in rat (45 mg/kg) and kidney weight
significantly
19. | Macaranga Euphorbiaceae Parasol leaf | streptozotocin- | leaves Acetone Increase glucose- |
tanarius tree induced diabetic induced fibronectin
in rat (35 mg/kg)
20. Molineria Hypoxidaceae Palm grass streptozotocin- | leaves | methanol | reduced theorgan |
recurvata induced diabetic weight and blood
in rat (45 mg/kg) glucose levels

Table 2. Phytochemical constituents present in medicinal plants used to cure diabetes nephropathy

Species F A C Ta Se Te Ph Pr G M R
Sesbania sesban + + - - + + + - - - -
Elaeis guineensis + + + + + + + + + - +
Tecoma stans + + + + + + + + + - -
Aloe barbadensis miller + + + + + + + + + - -
Zingiber officinale Roscoe + + - + - - + - + - -
Olea europaea + + + - - - + - : - i,
Anogeissus acuminata + + + + + + + + + - +
Juglans regia L. + + - - + + + + + - -
Fragaria ananassa + + + + + + + + - - -
Ginkgo biloba + + + - + + + - - - -
Laurus nobilis L. + + + + + - + + . - -
Dryopteris dilatata + + + + - - + + - - -
Moringa oleifera + + + + - + - + - - -
Punica granatum L. + + + + + - + - + - -
Lycium chinense + + + + + + - + - - -
Rumex nervous + + + + - + - - - - -
Acacia catechu + + + + + - + - - - -
Croton hookeri + + + + + - - - + + -
Macaranga tanarius + + + + + + - - + + -
Molineria recurvata + + + + + + + - + - -
Pr-(protein), G-(glycoside), M-(mucilage’s), R-(resin), (+) present, (-) not present.
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Table 3. Chemical structure of flavonoids and alkaloids to help cure diabetes nephropathy

Chemical Name Chemical Structure
OH
OH
HO o
Quercetin O
OH
OH (6]
OH
OH
L HO o
Myricetin O oH
OH
OH (6]
OH
HO o
Kaempferol O |
OH
OH (6]
O”\
O
Berberine \
HsC — N*
\O
(6}
N\ c3
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Magnoflorine

CH3

Trigonelline

Oxymatrine

)

5. Conclusion

The results of this review suggest that because stress
and free radical generation are two major contributors
to diabetic nephropathy, traditional medicines with
antioxidant characteristics could be used in the
treatment of the condition. As a result of the broad
antioxidant qualities of essential oils, flavonoids, and
polyphenols we can deduce from our research that the
medicinal herbs we've just described can effectively

Journal of Natural Remedies | ISSN: 2320-3358

reduce diabetes and its consequences with little to no
adverse effects. Overall, phytochemical components
from plants may appear to be a good and secure
substitute, offering tremendous opportunities for study
and learning. The medicinal plant like Sesbania sesban,
Elaeis guineensis, Tecoma stans, Aloe barbadensis miller,
Zingiber officinale Roscoe, Olea europaea, Anogeissus
acuminata, Juglans regia L., Fragaria ananassa, Ginkgo
biloba, Laurus nobilis L., Dryopteris dilatata, Moringa
oleifera, Punica granatum L., Lycium chinense, Rumex
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Figure 4. Role of flavonoid to treat diabetes nephropathy by different signalling pathways.

nervous, Acacia catechu, Croton hookeri, Macaranga
tanarius, Molineria recurvata has alkaloids and
flavonoids in its leaves, which aid in the cure of DN.
Many phytoconstituents such alkaloids and terpenoids,
fatty acids, glycosides, sterols, terpenoids, esters, and
flavonoids, as well as a few other bioactive compounds,
may be responsible for the therapeutic advantages of
medicinal plant leaf extract.
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