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ABSTRACT

Approximately 60% of people on the planet utilize traditional medicines made from medicinal plants. This article
focuses on Indian herbal remedies and botanicals, especially those used there to cure diabetes. Diabetes is a
significant illness that affects people worldwide and from all walks of life. One of the most common complications
of diabetes is neuropathy, which affects the peripheral nerve system's blood flow and can eventually lead to
mortality, diabetic foot, injuries, and loss of sensation. The greatest known risk factor for diabetic neuropathy is
uncontrolled hyperglycemia. Still, other important variables contributing to the rise in this condition include
oxidative stress, inflammation, aging, elevated HbAlc levels, blood pressure, and body mass index (BMI). It is
turning out to be a serious health issue in India, particularly in the cities. As an alternative to conventional methods
of reducing the adverse outcomes of type 2 diabetes and its repercussions, herbal formulations are advised because
they are less expensive and have less side effects. A collection of herbal medications used to treat diabetes as well
as medicinal plants with demonstrated antidiabetic and neuropathy-related a list of therapeutic qualities is
assembled. Among them are, Allium Nigella sativa, Pterocarpus marsupium, Tinospora cordifolia, Trigonella
foenum graecum, Eugenia jambolana, Momordica charantia, Ocimum sanctum, and Withania somnifera are a few
of these. Consequently, details regarding these medicinal plants' antioxidant benefits are also provided.

KEYWORDS: herbal remedy, anti-oxidant, diabetic neuropathy, and antidiabetic.

1. INTRODUCTION

Medicinal plants are the source of several commonly
used traditional remedies, minerals, and organic matter.
As a result of their natural origin and low side effects,
herbal medicines have seen an exponential growth in
popularity in the last few years, both in industrialized
and underdeveloped nations.!™ Indian traditional medical
systems use herbal concoctions that contain a number of
medicinal herbs known as Ramayana, which have been
used for over a millennium.® In Indian medical systems,
the majority of practitioners create and administer their
own formulas. The World Health Organization (WHO)
lists 21,000 plants as being used medicinally across the
globe in various locations. Out of these 2500 species,
150 are utilized in India's commercial contexts on a very
big amount. India is thought of as the botanical paradise
of the globe and the world's largest supplier of medicinal
plants.®!  The current analysis focuses on plant
preparations and herbal medication used to treat diabetes
mellitus, a serious illness that cripples people worldwide
and causes enormous financial losses.

1.1. Significance of Diabetes & Diabetes Neuropathy
Elevated postprandial blood sugar levels and increased
fasting are hallmarks of diabetes, a chronic metabolic
disorder affecting the lipid, protein, and carbohydrate
metabolism. Globally, it is predicted that 5.4% of people
would develop diabetes by 2025, up from 4% in 1995.
Predictions from the WHO indicate that the majority of
the burden will fall on poorer countries. Over the past ten
years, research conducted in India has shown that
Diabetes is more common than not only high but also
rapidly increasing among urban populations.! A total of
33 million people are thought to in India suffer from
diabetes. This number will most likely increase to 57.2
million by 2025.

Insulin that is either insufficient or not working properly
causes diabetes mellitus, a complex metabolic disease.
Insulin becomes insufficient due to a lack of beta cells in
the body, which causes type | diabetes (insulin
dependent). Because of this, people with this illness are
totally dependent on outside supplies of insulin, while
people with Insulin-independent type Il diabetes does not
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react to insulin and can be controlled with food changes,
exercise, as well as medicine. The more prevalent kind of
diabetes, known as type Il diabetes, affects 90% of those
with diabetes. For both types of diabetes, A few possible
symptoms are: (i) elevated blood sugar levels; (ii)

Production of
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Pancreas concentration

peculiar thirst; (iii) frequent urination; (iv) intense
hunger and weight loss; (v) blurred vision; (vi) nausea
and vomiting; (vii) excessive weakness and fatigue; (viii)
irritability, mood swings, etc.
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Fig. 1: Types 1 diabetes and Types 2 diabetes classification.

Existence of signs and indications that may lead to the
damage of peripheral nerves is a hallmark of diabetic
neuropathy, a complex illness primarily caused by
changed insulin levels.™

2. Etiology and risk factors

The primary cause of diabetic neuropathy is elevated
plasma glucose levels (diabetes mellitus), which often
impairs neuronal communication and weakens the blood
vessels that nourish and oxygenate the nerves.!®)
Moreover, insulin resistance, hyperglycemia, and
dyslipidemia are additional risk factors that contribute to

a disrupted metabolic pathway, which in turn produces a
high level of reactive oxygen species (ROS) because of a
disrupted  mitochondrial  redox statust”, finally
culminating in the loss of axonal vitality. Therefore,
neuronal dysfunction and eventual cell death can
undoubtedly  result from oxidative stress and
inflammation.® Additional risk factors include smoking,
high blood pressure, age, weight, body mass index,
HbAlc levels, diabetic retinopathy, 2-h glucose C
peptide, length (time span) of diabetes, fasting plasma
glucose levels, blood urea nitrogen levels, and so on.**"!
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Early alterations in type "C" unmyelinated fibers in
diabetic neuropathy cause pain, physical sensitivity,
allodynia, and loss of feeling in the body's distal regions
(the foot and toe) mostly as a result of axonal
degradation."®*!  peripheral neuropathy, autonomic
neuropathy, focal neuropathy, and proximal neuropathy
are the four primary classifications of diabetic
neuropathy according to the part affected.”” The most
prevalent and generally upsetting condition affecting
around 50% of people with diabetes is called peripheral
neuropathy, which affects the motor and sensory nerves
around the periphery of the brain.”! Whole autonomic
nervous system involvement occurs in autonomic
neuropathy;  focal neuropathy causes isolated

mononeuropathies, radiculopathy, or polyradiculopathy,
whereas proximal neuropathy causes intense unilateral
anterior thigh pain, quadriceps muscle weakness, and
loss of knee jerk.?%

3. Indian Medicinal Plants with Beneficial
Antidiabetic Effects

Numerous herbal treatments for diabetes and its
consequences have been proposed. The primary
components of these mixtures are medicinal herbs. Table
124" provides list of therapeutic herbs that have
antidiabetic and associated effects. An overview among

these arrangements can be found in Table 2.

Table 1: Herbal Remedies Including Anti diabetic and beneficial effects.

Indian medicinal herbs with therapeutic effects related to antidiabetic

Ayurvedic/common

In conventional medicine, antidiabetic and

Plant Name name/herbal -
formulation other positive effects

Ethanolic leaf extract's hypoglycemic and

Annona squamosa Sugar apple antihyperglycemic properties, as well as its
increased plasma insulin level?>2"]
When hypoglycemic, peripheral glucose

Artemisia pallens Davana consumption rises or glucose reabsorption is
inhibited.”

Areca catechu Supari Hypoglycemic®”!

Beta vulgaris Chukkander improves OGTT glucose tolerance™
Decrease in the activity of fructose

Boerhavia diffusa PuUNarnava _bisphosphates and glucos_e—6—phosphatase, rise
in the amount of plasma insulin, and
antioxidant®®*=?!

Bombax ceiba Semul Hypoglycemict®?

Butea monosperma Palasa Antihyperglycemicl™

Camellia sinensis Tea antioxidant and anti-hyperglycemic action>>>"!

Decidua Capparis

Karir or Pinju

antioxidant and anti-hyperglycemic action™"

Caesalpinia bonducella

Sagarghota, Fevernut

antioxidant and anti-hyperglycemic action™"

Coccinia indica

Bimb

Hypoglycemict®?

Emblica officinalis

Amla, Dhatriphala, an

Reduce lipid peroxidation, antioxidant,

ingredient in a herbal - '[39,41]
remedy, “Triphala” hypoglycemic
Eugenia uniflora Pitanga nzggg&g}cemlc, preventing the action of
Reduce the activity of glucose 6-phosphatase
Enicostema littorale Krimihrita and er_Jctose 16 plsphosphatase while .
hexokinase activity is elevated. Hypoglycemic
response contingent on dosage!***
Ficus bengalenesis Bur Hypoglycemic, antioxidant!*!

Effects against hyperglycemia and

Gymnema sylvestre Gudmar or Merasingi hypolipidemia®*/
Hemidesmus indicus Anantamul 322(—)|rr:]ﬂg]mmatory and resistant to snake

Hibiscus rosa-sinesis

Gudhal or Jasson

starts releasing beta cells produce insulin. in
the pancreas.[*!

Ipomoea batatas Sakkargand lowers the resistance to insulin®"!
Momordica cymbalaria | Kadavanchi Hypoglycemic, hypolipidemic?">?

Hypoglycemic; promotes glycogenesis while
Murraya koenigii Curry patta suppressing glycogenolysis and

gluconeogenesist™
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Musa sapientum Banana

Antihyperglycemic, antioxidant™*>%

Phaseolus vulgaris Hulga, white kidney

Modified levels of insulin receptor and GLUT-
4 mRNA in skeletal muscle, hypoglycemic,

bean hypolipidemic, block alpha amylase activity,
and antioxidant!®”>
Punica granatum Anar antioxidative and hypoglycemic action®”
. . . inhibition of sucrase activity,
Salacia reticulata Vairi . Y
a-glucosidase inhibitor
Activity as an insulin secretagogue and
Scoparia dulcis Sweet broomweed antihyperlipidemic, hypoglycemic,
antioxidant!®
Swertia chirayita Chirata encourages the release of insulin from islets™”

Syzygium alternifolium Shahajire

Hypoglycemic and antihyperglycemic™

- . Behada, a constituent
Terminalia belerica

Antibacterial, hypoglycemic!®

of “Triphala”
Terminalia chebula Hirda Antibacterial, hypoglycemicl™
Tinospora crispa ?:St:]-l?ry]/[%%rglycemlc, promoting islet release of
Vinca rosea Sadabahar Anti-hyperglycemic®
. . . Ashvagandha, winter | diuretic, hypocholesterolemia, and
Withania somnifera = [69]
cherry hypoglycemic

Table 2: Medicinal Plants with Antidiabetic Ingredients.

Developed herbal medications  with antidiabetic qualities

Drug Company

Ingredients

Diabecon Himalaya

Gymnema Sylvestre The marsupium
Pterocarpus, Glycyrrhiza glabra, Casearia
esculenta, Syzygium cumini, Argania
racemosa, Boerhavia diffusa Tribulus
terrestris, Phyllanthus amarus, Gmelina
arborea, Swertia chirata, Tinospora
cordifolia, Sphaeranthus indicus,
Astragalus herbaceum, As Berberis
aristata, Aloe vera Triphala Shilajeet,
Commiphora wightii, Mother-disease
Charantia Piper nigrum Abutilon
indicum, Ocimum sanctum, Longa
Curcuma, Rumex maritimus

Diasulin

Cassia auriculata, Coccinia indica,
Curcuma longa Momordica charantia,
Gymnema sylvestre, and Emblica
officinalis dulcis scoparia, Syzygium
cumini, Trigonella foenum graecum and
Tinospora cordifolia together

Pancreatic tonic herbal supplement used
180 cp in Ayurveda

Gymnema sylvestre, Pterocarpus
marsupium, Mother-disease Charantia
Syzygium cumini, Trigonella graceum
foenum, Azadirachta indica Ficus
racemosa Aegle marmelos, Tamarindo
Cinnamomum

Ayurvedic herbal
remedy for Chakrapani Ayurveda
diabetes alternative

Gymnema sylvestre, or Gurmar
(Momordica charantia) Karela Inula
racemosa, or Pushkarmool Syzygium
cumini, or Jamun Gutli Azadirachta
indica, or neem Trigonella foenum
gracecum, or Methika Tinospora
cordifolia, or Guduchi

Powdered bitter Garry and Sun Natural
gourd Medicines

Mordica charantia, or bitter gourd
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Dia-care Admark Herbals Sanjeevan Mool; Himej, Jambu beej,
Limited Kadu, Namejav, Neem chal.
Vanadium, Chromax, 4% cinnamon
Diabetes: extract, 50% fenugreek extract, 25%
Everyday ;’Se I}latural Health Gymnema sylvestre, 25% Licorice Root
Management pRly (20%) extract, and 7% Momordica

extract are all included in this mixture.

Powder Gurmar

Sun and Garry's Natural

Gymnema sylvestre, or Gurmar

Using Ayurveda

Curations
Epinsulin Swastik Formulations Pterocarpus marsupium, or vijaysar
Berberis vulgaris, Juglans regia,
Diabecure Beaute naturelle Erytherea centaurium, Millefolium, and
Taraxacum
Gymnema Sylvestre Vinca rosea, also
known as periwinkle, Curcuma longa,
sometimes known as turmeric,
. Azadirachta indica, Pterocarpus
Ayurvedic treatment marsupium, Momordica charantia, also
Diabeta Herbal Health Products ’ ’

known as bitter gourd, Syzygium cumini,
also known as black plum, Acacia
arabica, also known as black babhul,
Tinospora cordifolia, and Zingiber
officinale, also known as ginger

3.1. Indian Herbal Remedies for Diabetes Neuropathy
Role of (Curcuma longa)

One of the more difficult spices to use in Indian cookery
is curcuma longa. Curcumin is the active ingredient of
Curcuma longa. Nevertheless, desmethoxycurcumin,
bisdemethoxycurcumin, and volatile oils (atlantone,
zingiberene, and turmeric) are additional active
ingredients.”™@ well-known for its amazing abilities to
treat a variety of illnesses. It has anti-inflammatory,
antioxidant, anti-diabetic, anti-viral, anti-infectious,
healing, and hypolipidemic properties.”™> Curcumin, in
particular, has been demonstrated to decrease the
progression of type 2 diabetes, prevent beta cell death,
enhance beta cell function, and lower the incidence of
insulin resistance in diabetic neuropathy.”®>”4 Some of
the theories for how curcumin prevents the development
of diabetic neuropathy include the obstructive
mechanisms of NO (nitric oxide), TNF- Alpha, IL-If
(interleukin-1P), IL-8 (interleukin-8), and the decrease of
nitrite levels in the brain.”>™ But the meta-analysis of
randomized controlled trials by White et al.”™ observed
that in people with chronic inflammation illnesses, there
was no decrease in inflammatory marker levels (IL-1p,
IL-6, and TNF-a). Also, in a double blind, randomized
study of hyperlipidemic people with type 2 diabetes,
consuming supplements containing turmeric significantly
decreased triglycerides, body weight, lipoprotein
cholesterol levels, total cholesterol, and body mass index
(in comparison to standard).® In diabetic individuals, a
daily dose of 1 g of curcumin reduces skin flow at the
surface of the foot and enhances microangiography.
Poolsup et al. conducted a meta-analysis and discovered
that giving 1.5 g of turmeric to prediabetic people for
nine months resulted in lower HbAlc and fasting blood
sugar levels. (Fig.2).l2&%
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Fig. 2: The chemical makeup of curcumin reveals its
anti-diabetic and anti-neuropathic effects.

3.1.1. Ginkgo biloba's Role

Gingko bilobaa single member of the Ginkgoaceae
family, making it a fossil living. Bioactive constituents
ginkgolide B, trilactone terpenes, and flavonoids
glycosides are in charge of the pharmacological
effects.®™ The plant's vital and dazzling potential
prompted researchers to look at its uses in a variety of
industries, including dietary supplements and health care.
Gingko leaf extract is used as a treatment for dementia-
related illnesses, memory loss, and concentration issues.
It also has anti-oxidant, wound-healing, neuroprotective,
and anti-asthmatic qualities. Furthermore, a number of
studies have been conducted and published that suggest
it may have a role in the treatment of neuropathic pain.
Previous research on rats with neuropathic pain revealed
a significant reduction in pain after standardized Ginkgo
biloba extract was given to the rats at several doses. The
effects of gingko on rats exposed to pressure and cold
were assessed using a variety of objective measures, and
beneficial outcomes were observed for both stimuli. The
study found that the more Use of ginkgo biloba extract,
the more pronounced the pain-relieving effects were. The
alleviating impact may be attributed to many
mechanisms, such as antioxidant, neuroprotective, or
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anti-inflammatory actions. In additional research, 156
individuals received either a placebo or an EGb 761
extract (120 mg/day) for the treatment of diabetic
neuropathy over a 6-month period. The treatment was
shown to have good aftereffects since, within six months,
a notable decrease in pain intensity and an improvement
in touch sensitivity were noted.? Additionally,
combinatorial research showing promising outcomes
when managing diabetic neuropathy has been conducted.
Some  Chinese  researchers  have  advocated
methylcobalamin with gingko. For a duration of 12
weeks, the medication was administered to 144 patients
divided into three groups. Among the 3 groups,
methylcobalmin and epalrestat pills, Ginkgo biloba
tablets, and methylcobalmin tablets, and placebo, the
ginkgo tablet and methylcobalmin treatment group
exhibited more favorable outcomes (reduced bodily
symptoms and enhanced neuronal function) than the
placebo group. (Fig.3).

Fig. 3: The molecular structure of glnkgollde B reveals
its anti-diabetic and anti-neuropathic characteristics.

3.1.2. Citrullus colocynthis Role

Citrullus colocynthis is a belonging to the Cucurbitaceae
family. Common names for this widely used like bitter
apple and tumba, bitter cucumber, wild gourd, vine-of-
Sodom, and colocynth are examples of traditional
fruit.® There have been reports of its anti-oxidative,
anti-cancer, analgesic, gastrointestinal, and
hypolipidemic properties.®*® The plant is also widely
known for its anti-diabetic qualities and medicinal
properties. Among the bioactive substances that could
potentially aid in the managment of diseases are
cucurbitacins (a, b, ¢, d), o-aelaterin, phenolics, and
flavonoids.® Citrullus colcynthis is a pharmaceutical
substance used to treat neuropathy caused by diabetes
because it has anesthetic and anti-oxidative properties.
Preliminary interventional trial, eight adults with a
diagnosis of diabetic neuropathy were treated topically
with Citrullus colocynthis for three months, twice a day,
and their pain levels were assessed. There was a notable
decrease in the average pain scores, and neither local nor
systemic effects were mentioned.® Because there is so
little study to support it, it is practically not
recommended to administer this extract orally. (Fig.4).

Fig. 4: Cucurbutacin's chemical composition an
example of anti-neuropathic and anti-diabetic action.

3.1.3 Ocimum sanctum Role

Ocimum sanctum, a member of the Liliaceae family, is
also known by the popular name Tulsi.®® This
traditional plant has a wealth of bioactive medicinal
components, including linalool, ursolic  acid,
caryophyllene,  Rosmarinus acid, saponin, and
eugenol.®¥ This plant is a fantastic bush in the health
area because of its amazing ability to treat a wide range
of ailments. The elixir of life, tulsi, is revered and valued
for its healing and spiritual qualities; as such, the ancient
Indian medical school (Ayurveda) calls her "The
Incomparable One," "The Queen of Herbs," and "Mother
Medicine of Nature".”! It has biological properties that
include memory-boosting, anti-inflammatory, anti-
bacterial, anti-oxidant, anti-pyretic, anti-diabetic, and
anti-allergic properties.’ Its function towards lessening
neuropathic pain in individuals Having neuropathy
caused by diabetes is also well established. Studies show
that when Ocimum sanctum is taken for 14 days at
dosage of 100 to 200 mg/kg p.o. in conjunction with
saponins, a bioactive component, it has a restorative or
therapeutic effect on neuropathic pain. Also, the
treatment reduces oxidative stress and calcium levels.!*?
A different study looked at the combined effects of
metformin and Ocimum sanctum (Alcoholic leaf extract)
on neuropathic pain management and reduction. The
results showed considerable anti-nociceptive benefits in
contrast to the group that received metformin alone.
(Fig.5).%%

Fig. 5: Saponin's chemical structure demonstrating
its anti-neuropathic and anti-diabetic properties.
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3.1.4. Artemisia dracunculus's role

The genus Artemisia, which is a part of the Asteraceae
family, comprises about 1500 species. Research has
shown that plants can be used to cure and manage a
number of illnesses. In pharmacological investigations,
the plant's anti-inflammatory, antibacterial, hepato- and
gastroprotective, antifungal, anti-convulsant, and anti-
diabetic qualities were discovered. Essential oils,
flavonoids, coumarins, and phenol carbonic acids are the
biologically active and important chemicals. Among the
constituents methyl eugenol is an essential oil., estragole
& additional monoterpenoids; methyl eugenol functions
as a painkiller and blocks channels known as TRP
(Transient Receptor Potential).®*® An extract of
Artemisia dracunculus in methanol, PMI-5011, was
proven to alleviate neuropathy caused by a high-fat diet.
The Mice C57BI6/J were given a high-fat diet for 16
weeks to be able to induce neuropathy. As a result of the
high-fat  diet, the mice experienced obesity,
hyperglycemia, hypoalgesia, allodynia, and impairments
in nerve conduction. Additionally, they demonstrated
nitrosative  stress,  buildup  of  12(S)-hydroxy
eicosatetraenoic acid, and overexpression of 12/15-
lipoxygenase in the spinal cord and peripheral neurons.
For seven weeks, daily 500 mg/kg doses of PMI-5011
brought blood sugar levels back to normal, eased pain
perception, and decreased the overexpression of 12/15-
lipoxygenase and nitrated protein levels inside the
peripheral nerve. Consequently, the study's findings
demonstrated that PMI-5011 is a safe and non-toxic
extraction that can be utilized to treat neuropathic pain.
(Fig.6).%

1°CO

1300 AN

Fig. 6: Methyl eugenol's chemical composition
demonstrating its anti-diabetic and anti-neuropathic
properties.

3.1.5. Nigella sativa Role

Nigella sativa, a member of the Ranunculaceae family,
known in India for its black seeds. Fixed oil and volatile
substances are the plant's active ingredients with the
latter consisting of thymoquinone and monoterpenes
such as a-piene and p-cymene. Numerous medicinal
properties of the plant, including antibacterial,
hepatoprotective, immunomodulatory, hypotensive, and
anti-diabetic properties, have been documented.®”
Kanter looked into the healing properties of black seeds
and their active ingredient thymoquinone in relation to
the histological alterations of sciatic nerves in rats given
streptozotocin (STZ) to cause diabetes. Serum glucose
levels and serum insulin concentrations significantly

decreased in streptozotocin (STZ)-induced diabetic mice
while 400 mg/kg of black seeds and 50 mg/kg of
thymoquinone were given orally once daily [95].
Furthermore, histological examination of the nerve tissue
of treated rats revealed less morphological changes.
Using black seed and thymoquinone together
dramatically decreased the breakdown of myelin. A
notable enhancement was observed in the ultra-structural
properties of axons. Therefore, if the therapies
(thymogquinone and black seeds) are advanced to pre-
clinical research, they may prove to be effective
treatments for diabetic neuropathy. (Fig.7)."!

CH?*
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Fig. 7: Thymoquinone's chemical composition
demonstrating its anti-neuropathic and anti-diabetic
properties.

4. Discussion & future Challenge

It is crucial to control neuropathic pain since Diabetes is
an imperceptible cause of death that gradually develops
into neuropathy and causes excruciating pain.®® Since
many adverse reactions and poor pharmacokinetics have
been recorded against synthetic medications, herbal
medicines with anti-diabetic, anti-oxidant and its anti-
inflammatory effects have to be the primary
consideration for controlling neurological discomfort and
reducing blood sugar. [99]. Thus, with little to no
adverse effects, the therapeutic herbs can be used as an
alternative to currently available synthetic
medications.’®*%? |t is necessary to make persistent
efforts to keep using medicinal plants. They ought to
follow Primary Healthcare Center (PHC) in order to
preserve the value and progress of the global market's.

The continued use of therapeutic herbs requires effort.
Data must be preserved regionally and in tabular form to
guarantee reliable information about the existence of
vegetation in particular domains."® To avoid
duplication, R&D should be shared frequently.
Standardization of medicinal plants is crucial for future
research on them, and safety should be taken into
account.”® When creating herbal medicines, the dose
amount is also important to consider. If the amount is too
high, the medication will become too poisonous and
ineffective. Additionally, since certain medications are
thought to  communicate with a  chemical
Pharmaceuticals, it's critical to ascertain the
pharmacokinetic profile of bioactive substances for the
least amount of herb-drug interactions. For example,
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Ginkgo biloba is a herb that has been licensed to treat
neuropathic pain; however, it also thins the blood, so
anybody using aspirin, non-steroidal anti-inflammatory
medicines, or any type of anticoagulant should avoid
using it.®**%! Furthermore, in order to determine the
required bioactive chemicals, effective and Reliable
bioassays had to be developed. There have not yet been
any clinical trials, and the majority of anti-diabetic
compounds derived from medicinal plants are preventive
rather than therapeutic in character. There could be more
herbal medications for human use in the near future if
these investigations are supported and carried out.

5. CONCLUSION

Diabetes and diabetic neuropathy are significant,
complicated lifestyle-related disorders that are rapidly
getting worse and have the potential to become one of
the world's health crises. Excessive sugar consumption,
obesity, physical inactivity, and environmental variables
raise blood glucose levels, which damage the brain's
peripheral nerves and result in diabetic neuropathy. Its
development is also significantly influenced by other
lifestyle factors and a lack of understanding about good
nutritional practices. Due to their negative side effects
and poor pharmacokinetics, the currently available drugs
are not used very often. If persistent efforts are made to
use medicinal plants, herbal remedies and the bioactive
substances they contain may be able to cure diabetic
neuropathy with as few side effects as possible. These
compounds possess analgesic properties and participate
in  pathways that include anti-inflammatory,
neuroprotective, antioxidant, anti-apoptotic and calcium
channels blocker. Although mentioned, the potential
benefits of plants when managing diabetic neuropathy
have not yet been explored in human research.
Therefore, it is important to promote and encourage
herbal formulation as it has been mentioned in order to
prevent  the problems related to  synthetic
pharmaceuticals.
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