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Abstract

Diabetic wounds present a formidable healthcare challenge due to their protracted healing process and heightened risk of
complications. Fortunately, nature has bestowed us with a rich reserve of medicinal herbs steeped in centuries of traditional
use, to foster wound healing and diabetes management. These herbs offer a promising avenue for addressing and overseeing
diabetic wounds, providing potential advantages such as enhanced blood circulation, antimicrobial attributes and the
mitigation of inflammation. In this article, we will explore the wide spectrum of herbs exhibiting potential in diabetic
wound care. We will delve into their mechanisms of action, active constituents and the scientific substantiation endorsing
their effectiveness in facilitating wound healing and addressing diabetic symptoms. Integrating these herbs into wound
care regimens may expedite the healing process, diminish infection risks, relieve discomfort and conceivably elevate the
overall well-being of those grappling with diabetes. Additionally, it is vital to consider individual variations in responses
to these herbs, along with potential interactions with existing medications or allergies before incorporating them into
a treatment regimen. Through our exploration of the captivating realm of herbs in diabetic wound care, we aspire to
illuminate their therapeutic potential and contribute to the ongoing investigation and comprehension of natural remedies
for diabetic wounds. Together, we can unveil the potency of nature in supporting the healing journey and enhancing the

lives of individuals confronting the complexities of diabetes-related wound management.
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1. Introduction

Diabetic wounds pose a significant challenge in
healthcare due to their slow healing and increased risk
of complications. However, nature has provided us with
awealth of resources in the form of medicinal herbs that
have been used for centuries to promote wound healing
and manage diabetes. These herbs offer a promising
avenue for the treatment and management of diabetic
wounds, providing potential benefits such as improved
blood properties and
reduced inflammation’. In this article, we will explore
the diverse array of herbs that have shown promise in
diabetic wound care. These herbs encompass a range
of traditional medicinal practices from various cultures

circulation, antimicrobial

around the world, highlighting the global recognition
of their healing properties. We will delve into their
mechanisms of action, active compounds, and scientific
evidence supporting their efficacy in promoting wound
healing and managing diabetic symptoms. The use of
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herbs in diabetic wound management offers a natural
and holistic approach that complements conventional
medical treatments’. Incorporating these herbs into
wound care protocols may help accelerate the healing
process, reduce the risk of infection, alleviate pain and
potentially enhance overall well-being for individuals
living with diabetes. However, it is important to note
that while herbal remedies can be beneficial, they
should always be used under the guidance of healthcare
professionals. Additionally, individual responses to
these herbs may vary and it is crucial to consider
potential interactions with existing medications or
allergies before incorporating them into a treatment
regimen. By exploring the fascinating world of herbs
used in diabetic wound care, we aim to shed light
on their therapeutic potential and contribute to
the ongoing research and understanding of natural
remedies for diabetic wounds’. Together, we can
uncover the power of nature in assisting the healing
process and improving the lives of individuals living
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with diabetes and struggling with the challenges of
wound management.

2. Regulation of Herbal Medications

Regulation of herbal drugs is an important aspect of
ensuring their safety, efficacy and quality. As herbal
medicines gain popularity worldwide, regulatory
frameworks are crucial to protect public health and
provide reliable standards for these products. In this
article, we will explore the regulation of herbal drugs,
discussing the approaches taken by different countries
and international organisations. In the United States,
herbal drugs are regulated as dietary supplements
under the Dietary Supplement Health and Education
Act (DSHEA) of 1994. Under DSHEA, herbal products
are not required to undergo the same rigorous testing
as pharmaceutical drugs. However, manufacturers are
responsible for ensuring the safety of their products
and making truthful claims. The U.S. Food and Drug
Administration (FDA) have the authority to take action
against products that are adulterated, misbranded
or make false claims®. In the European Union (EU),
herbal drugs are regulated under the Traditional Herbal
Medicinal Products Directive (THMPD). This directive
provides a regulatory framework for herbal medicines
with traditional use, ensuring their safety and quality.
To be registered, herbal products must have well-
established medicinal use and meet specific quality
standards. The European Medicines Agency (EMA)
plays a key role in evaluating the safety and efficacy
of these products’. The World Health Organisation
(WHO) recognises the importance of regulating herbal
drugs and has developed guidelines to support member
states in implementing appropriate regulations. The
WHO encourages countries to establish regulatory
systems that ensure the safety, efficacy and quality
of herbal medicines. These guidelines cover various
aspects, including product licensing, quality control,
safety monitoring and labelling requirements®.
Regulation of herbal drugs aims to strike a balance
between ensuring public safety and maintaining access
to traditional remedies. It involves assessing the safety
and eflicacy of products, implementing quality control
measures and monitoring adverse events. However,
challenges remain in regulating herbal drugs due
to factors such as the wide range of plant species,
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variations in the composition of herbal products
and the need for standardised testing methods. In
conclusion, the regulation of herbal drugs is crucial to
protect public health and ensure the quality and efficacy
of these products. Different countries and international
organisations have developed regulatory frameworks
to address the unique challenges posed by herbal
medicines. By implementing appropriate regulations,
we can promote the safe and responsible use of herbal
drugs and provide consumers with reliable and effective
products.

3. Different Herbs Used for Treating
Diabetic Wounds

These herbs have been used traditionally and have
shown potential in promoting wound healing and
managing diabetic wounds. Herbs hold importance
in the management of diabetic wounds due to their
natural healing properties (Figure 1). They can provide
anti-inflammatory and antioxidant effects, crucial for
reducing inflammation and protecting tissues damaged
by high blood sugar levels. Certain herbs have potent
antibacterial properties that aid in wound cleansing
and infection prevention (Figure 2). Additionally,
some herbs can improve blood circulation, relieve pain,
stimulate collagen production, reduce swelling and
modulate the immune response. While herbs can be
valuable, they should complement rather than replace
conventional medical treatment for diabetic wounds
and it’s advisable to seek professional guidance when
incorporating them into a wound care regimen.

3.1 Aloe vera (Aloe barbadensis)

Aloe vera, scientifically known as Aloe barbadensis, is
a succulent plant with a long history of medicinal use.
One of its most well-known applications is in healing
wounds, including diabetic wound management. Aloe
vera gel, obtained from the fleshy leaves of the plant
contains a rich array of bioactive compounds that
contribute to its healing properties.

Several studies have investigated the potential of
Aloe vera in promoting wound healing in individuals
with diabetes. Aloe vera gel has been shown to possess
anti-inflammatory, antimicrobial and antioxidant
properties which are beneficial in managing the
complex nature of diabetic wounds’. A clinical study
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Figure 1.

also examined the effects of Aloe vera gel on diabetic
foot ulcers. The study found that patients treated with
Aloe vera experienced faster wound healing compared
to the control group. Aloe vera gel demonstrated
anti-inflammatory activity, reduced wound size and
improved wound closure rates®.

Additionally, the study evaluated the efficacy of
Aloe vera in wound healing. The review concluded that
Aloe vera was effective in promoting wound healing
and improving the healing rates of diabetic foot ulcers’.
The mechanisms behind the wound-healing activity of
Aloe vera are attributed to its bioactive components,
such as polysaccharides, vitamins, minerals and
enzymes. These constituents contribute to its anti-
inflammatory effects, stimulate collagen synthesis,
enhance angiogenesis (formation of new blood vessels)
and provide antimicrobial protection, all of which play
vital roles in the wound healing process'".

Study shown in streptozotocin-induced rats
Aloe vera leaf extract is effective in lowering
hyperglycemia'"'>. Another study reported the
prevention of hyperglycemia in alloxane-treated
rabbits by Aloe vera extract'’. The treatment with
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Aloe vera juice filtrate was also confirmed to have
led to considerable improvements in diabetic rats’
serum glucose compared with nondiabetic control'
(Figure 2).

3.2 Calendula (Calendula officinalis)

Calendula, scientifically known as Calendula officinalis,
is a vibrant flowering herb that has been traditionally
used for its medicinal properties. It has gained attention
for its potential role in wound healing, including the
management of diabetic wounds. Calendula extracts
or ointments derived from the flower petals of the
plant have been studied for their therapeutic effects.
Numerous studies have explored the diabetic wound-
healing activity of C. officinalis. The herb possesses
several bioactive compounds, including flavonoids,
triterpenoids and polysaccharides which contribute
to its anti-inflammatory, antimicrobial, and wound
healing properties.
wound-healing activity of C. officinalis flower extract.
The study found that the extract accelerated wound
healing in diabetic rats, reducing the wound area
promoting tissue repair. It was suggested that the

Researchers investigated the

http://www.informaticsjournals.com/index.php/jnr | Vol 24 (4) | April 2024



740

Herbs Used in Diabetic Wounds

OH O OH
OH OH o 0O
°“ jI SO haaed
HO
5 i 0770 HO OH

Aloe emodin
Calenduloside

CH
OH

OE)\.IOH
i
0_0 OH
HO 00
0"“"0H
HO H
OH

Asiaticoside

Azadirachtin

Curcumin
OH
(0]
Vs
0OH

HO I

HO OH

Caffeic acid y

carnosol

fbﬂ O - :

Hamamelitannin

OH
H?f\IOH
HO_Lg4q

Irldcu ds

OH i
Allantomn

echmacoside

Anoname

f" OH
0
l

4_///\“\_,/ "‘xs/‘\\/
W\

Allicin

linalool

Figure 2. Active chemical constituents possess diabetic wound healing activity.

extract’s anti-inflammatory and antioxidant activities
contributed to improved wound healing'”.

Another study evaluated the efficacy of a C.
officinalis-based ointment in the treatment of diabetic
foot ulcers. The ointment was applied topically to the
ulcers, and the study reported positive outcomes in
terms of wound healing and reduction in ulcer size. The
Calendula-based ointment demonstrated antimicrobial
effects, promoted granulation tissue formation and
enhanced epithelialisation'®
underlying Calendula’s wound-healing effects are not
fully understood but its constituents are believed to
play a role in modulating inflammation, promoting

. The exact mechanisms

angiogenesis and stimulating tissue regeneration.
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The herbs antimicrobial activity is also beneficial
for preventing and treating infections commonly
associated with diabetic wounds (Figure 2).

3.3 Turmeric (Curcuma longa)

Turmeric, scientifically known as Curcuma longa, is
a well-known spice and medicinal herb that has been
used for centuries in traditional medicine. It contains
a bioactive compound called curcumin, which is
responsible for its vibrant yellow colour and numerous
health benefits. The potential wound-healing activity
of turmeric, particularly in the context of diabetic
wounds has gained scientific interest. Several studies
have explored the effects of turmeric and its active
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compound curcumin on diabetic wound healing.
Curcumin exhibits anti-inflammatory, antioxidant,
antimicrobial and immunomodulatory properties,
which are important for promoting wound healing
and preventing complications in diabetic individuals.
A study investigated the wound-healing effects
of turmeric in diabetic rats. The study found that
turmeric extract significantly accelerated the wound
healing process as evidenced by enhanced wound
closure, increased collagen synthesis and improved
angiogenesis. The researchers attributed these effects
to the anti-inflammatory and antioxidant activities of
curcumin'’ (Figure 2). Another study concludes that
the wound healing potential of a curcumin-based gel
in diabetic foot ulcers. The study reported that the
curcumin gel effectively reduced ulcer size, improved
wound healing outcomes and exhibited antimicrobial
activity against common wound pathogens. The
researchers concluded that curcumin could be
a valuable therapeutic agent for diabetic wound
management'®. The mechanisms by which curcumin
promotes wound healing in diabetic individuals
include its ability to suppress inflammation, enhance
collagen synthesis, promote angiogenesis and
modulate various signalling pathways involved in the
healing process.

3.4 Gotu Kola (Centella asiatica)

Gotu kola, scientifically known as Centella asiatica,
is a herbaceous plant that has a long history of use in
traditional medicine for its healing properties. It has
been recognised for its potential in promoting wound
healing, including diabetic wound management. The
active compounds present in Gotu kola, particularly
triterpenoids, contribute to its therapeutic effects.
Several studies have investigated the wound-healing
activity of Gotu kola in diabetic individuals. Gotu kola
extracts or creams derived from the leaves of the plant
have shown promising results in improving diabetic
wound healing outcomes. A scientific study explored
the effects of Gotu kola extract on diabetic wounds
in rats. The study found that treatment with Gotu
kola extract accelerated wound healing as evidenced
by increased wound contraction, enhanced collagen
synthesis and improved angiogenesis. The researchers
attributed these effects to the triterpenoid compounds
present in Gotu kola'”.
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A topical formulation containing Gotu kola extract
was used in the management of diabetic foot ulcers. A
study reported that the Gotu kola-based formulation
significantly improved wound healing outcomes,
reduced ulcer size and promoted granulation tissue
formation. The researchers suggested that the
triterpenoids present in Gotu kola played a crucial
role in enhancing wound healing”’. The mechanisms
underlying the wound healing activity of Gotu kola
include its ability to stimulate collagen synthesis,
enhance angiogenesis, improve circulation and exert
anti-inflammatory effects. These properties contribute
to the overall wound-healing process and can be
beneficial in managing diabetic wounds.

3.5 Neem (Azadirachta indica)

Neem, scientifically known as Azadirachta indica is
a versatile tree native to the Indian subcontinent that
has been used in traditional medicine for centuries. It
is renowned for its numerous therapeutic properties,
including its potential to promote wound healing,
making it a valuable herb for diabetic wound
management. Several studies have explored the
wound-healing activity of neem in the context of
diabetic wounds. Neem leaves, oil or extracts derived
from various parts of the tree have been investigated
for their beneficial effects. A study published in the
Journal of Ethnopharmacology evaluated the wound-
healing effects of neem leaf extract in diabetic rats. The
study found that neem extract significantly improved
wound healing outcomes, including enhanced wound
contraction, increased tensile strength, and accelerated
epithelialisation. The researchers attributed these
effects to the presence of bioactive compounds such
as flavonoids, triterpenoids and polysaccharides in
neem”'.

However, there is currently a paucity of information
investigating the wound-healing potential of neem
oil in diabetic foot ulcers. The study reported that
the application of neem oil on diabetic ulcers led
to improved wound healing, reduced wound size
and enhanced granulation tissue formation. The
antimicrobial properties of neem oil were also
beneficial in preventing and treating infections
commonly associated with diabetic wounds*”. The
mechanisms underlying neem’s wound-healing activity
in diabetic individuals involve its anti-inflammatory,
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antimicrobial, antioxidant and immunomodulatory
properties. These properties contribute to reducing
inflammation, combating infection, promoting tissue
regeneration, and supporting the overall wound-
healing process (Figure 2).

3.6 Echinacea (Echinacea purpurea)

Echinacea, scientifically known as Echinacea purpurea, is
a flowering herb that has been widely used in traditional
medicine for its immune-boosting and wound-healing
properties. It has gained attention for its potential to
aid in the healing of diabetic wounds which can be
challenging due to impaired immune function and
slow healing. Several studies have explored the wound-
healing activity of Echinacea, particularly in diabetic
individuals. Echinacea extracts or preparations derived
from the roots, leaves and flowers of the plant have
been investigated for their beneficial effects on wound
healing. Studies emphasise on effects of E. purpurea
extract on diabetic wound healing in rats. The study
found that treatment with Echinacea extract resulted
in accelerated wound closure, increased collagen
synthesis, and improved tensile strength of the wound.
Researchers suggested that the immunomodulatory
and antioxidant properties of Echinacea played a
significant role in promoting wound healing”’.

Another study data examined the effects of a topical
Echinacea-based gel on the healing of diabetic foot
ulcers. The study reported that the application of the
Echinacea gel significantly improved wound healing
outcomes including increased wound closure rate,
enhanced granulation tissue formation and reduced
wound size. The researchers attributed these effects to
the immunomodulatory and antimicrobial properties
of Echinacea’". The mechanisms underlying Echinacea’s
wound healing activity in diabetic individuals
involve its immunomodulatory effects, which help
boost immune function and reduce inflammation.
Additionally, Echinacea exhibits antioxidant properties
that protect cells from oxidative stress and promote
tissue repair.

3.7 Witch Hazel (Hamamelis virginiana)

Witch Hazel, scientifically known as Hamamelis
virginiana is a medicinal plant known for its astringent
and anti-inflammatory properties. It has
traditionally used for various skin conditions, including

been
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wound healing. Witch Hazel has shown potential in
promoting diabetic wound healing due to its beneficial
effects on inflammation, skin regeneration and wound
closure. Research on the wound-healing activity of
Witch Hazel in diabetic individuals is limited. However,
its general wound-healing properties and traditional
use support its potential efficacy in diabetic wound
management. Additionally, clinical studies have shown
the effects of Witch Hazel extract on wound healing in
animal models. The study found that the application of
Witch Hazel extract promoted wound closure, reduced
inflammation and enhanced tissue regeneration. These
effects were attributed to the presence of bioactive
compounds such as tannins and flavonoids in Witch
Hazel ™.

Another study explored the
potential of Witch Hazel extract in human skin cells.
The study reported that Witch Hazel extract stimulated
the migration of skin cells, enhanced collagen

wound-healing

synthesis and accelerated wound healing processes.
The researchers suggested that these effects could
be beneficial in diabetic wound management™. The
mechanisms underlying Witch Hazel's wound healing
activity in diabetic individuals involve its astringent
properties, which help tighten and strengthen the skin,
as well as its anti-inflammatory and antioxidant effects
that support the healing process.

3.8 Rosemary (Rosmarinus officinalis)

Rosmarinus officinalis, commonly known as rosemary
is a fragrant herb that has been widely used in
traditional medicine for its medicinal properties. It
is known for its antioxidant, anti-inflammatory and
antimicrobial effects which contribute to its potential
in promoting wound healing. Rosemary has shown
promise in the management of diabetic wounds due to
its ability to improve circulation, reduce inflammation
and support tissue regeneration. Several studies have
explored the wound-healing activity of rosemary,
including its potential in diabetic wound management.
A study investigated the effects of rosemary extract
on diabetic wound healing in rats. The study found
that the application of rosemary extract significantly
accelerated wound healing, reduced inflammation and
promoted collagen synthesis. The researchers attributed
these effects to the antioxidant and anti-inflammatory
properties of rosemary”’.
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Another study also evaluated the wound-healing
potential of a rosemary-based ointment in diabetic
foot ulcers. The study reported that the application
of the rosemary ointment resulted in improved
wound healing outcomes, including increased wound
closure rate, enhanced granulation tissue formation
and reduced wound size. The researchers suggested
that the antimicrobial and antioxidant properties of
rosemary contributed to its wound-healing activity”*.
The mechanisms underlying rosemary’s wound healing
activity in diabetic individuals involve its antioxidant
effects which protect against oxidative stress and support
tissue repair. Rosemary also exhibits anti-inflammatory
properties that help reduce inflammation and promote
a favourable wound-healing environment.

3.9 Rehmannia (Radix rehmanniae)

Radix rehmanniae, also known as Rehmannia root,
is a traditional Chinese herb that has been used for
centuries in traditional medicine for its potential health
benefits. It has gained attention for its potential in
promoting wound healing, including diabetic wounds.
R. rehmanniae is believed to possess properties that
help enhance tissue repair, reduce inflammation, and
improve blood circulation, all of which are crucial for
diabetic wound management. Research on the wound-
healing activity of R. rehmanniae in diabetic individuals
is limited but its traditional use and potential medicinal
properties support its potential efficacy in diabetic
wound healing.

A study explored the effects of R. rehmanniae extract
on wound healing in animal models. The study found
that treatment with R. rehmanniae extract significantly
promoted wound healing, increased collagen synthesis
and enhanced angiogenesis. The researchers suggested
that the bioactive components of R. rehmanniae, such
as catalpol and iridoids, played a role in its wound
healing activity™.

Other scientists investigated the effects of R.
rehmanniae on wound healing in diabetic mice.
The study reported that R. rehmanniae treatment
significantly accelerated wound closure, increased
re-epithelialization and improved wound strength.
The researchers attributed these effects to the
anti-inflammatory and antioxidant properties of
R. rehmanniae’. The mechanisms underlying R.
rehmanniae’s wound-healing activity in diabetic
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individuals include its ability to promote angiogenesis,
collagen  synthesis and  modulate
inflammatory processes. These effects contribute to the
overall improvement of wound healing outcomes.

stimulate

3.10 Sugar Apple (Annona squamosa)

Annona squamosa, commonly known as Sugar Apple,
is a tropical fruit tree that belongs to the Annonaceae
family. Besides its culinary uses, various parts of the
Sugar Apple tree such as leaves stems and seeds have
been traditionally used in folk medicines for their
potential health benefits, including wound healing
properties. Studies have investigated the wound-
healing activity of A. squamosa, suggesting its potential
in managing diabetic wounds. A study data showed the
effects of A. squamosa leaf extract on wound healing
in diabetic rats. The study reported that treatment
with the leaf extract significantly accelerated wound
closure, increased collagen synthesis and improved
angiogenesis. These effects were attributed to the
presence of bioactive compounds, including alkaloids
and flavonoids, in A. squamosa leaf extract’!,

Another study explored the wound-healing
potential of A. squamosa seed extract. The study found
that the seed extract exhibited significant wound-
healing activity by promoting cell proliferation, collagen
deposition and wound contraction. The researchers
suggested that the antioxidant and anti-inflammatory
properties of A. squamosa seed extract contributed
to its wound-healing effects’”. The mechanisms
underlying A. squamosa’s wound-healing activity
in diabetic individuals involve its ability to promote
collagen synthesis, enhance angiogenesis and modulate
inflammatory processes. These mechanisms contribute
to the overall improvement of wound healing outcomes.

3.11 Pomegranate (Punica granatum)

Punica granatum, commonly known as pomegranate,
is a fruit-bearing shrub that has been widely used in
traditional medicine for its medicinal properties.
Pomegranate is rich in bioactive compounds, including
polyphenols, flavonoids, and tannins, which contribute
to its antioxidant, anti-inflammatory, and antimicrobial
effects. These properties make pomegranate a potential
candidate for promoting wound healing, including
diabetic wounds. Several studies have explored the
wound-healing activity of pomegranate, providing
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evidence for its potential efficacy in diabetic wound
management. Scientists have investigated the effects
of pomegranate extract on diabetic wound healing in
animal models. The study reported that the application
of pomegranate significantly accelerated
wound closure, improved collagen synthesis and
enhanced angiogenesis. These effects were attributed
to the antioxidant and anti-inflammatory properties of
pomegranate extract’”.

Another data evaluated the effects of pomegranate
seed oil on wound healing in diabetic rats. The study
found that the application of pomegranate seed
oil promoted wound closure, increased collagen
deposition and enhanced the tensile strength of the
wound. The researchers suggested that the bioactive
components in pomegranate seed oil such as punicic
acid and flavonoids contributed to its wound-healing
activity’*. The mechanisms underlying pomegranate’s
wound-healing activity in diabetic individuals involve
its ability to promote angiogenesis, stimulate collagen
synthesis and modulate inflammatory processes. These
effects create a favourable environment for wound
healing and contribute to improved outcomes.

extract

3.12 Purple Coneflower (Echinacea
purpurea)

Echinacea purpurea, commonly known as Purple
Coneflower is a flowering plant native to North
America. Ithasalong history of traditional use in Native
American medicine for its potential health benefits,
including wound-healing properties. E. purpurea
is believed to possess immunomodulatory, anti-
inflammatory and antimicrobial properties, making it a
potential candidate for diabetic wound management. A
study results showed the effects of E. purpurea extract
on wound healing in diabetic rats. The study reported
that treatment with E. purpurea extract significantly
closure, collagen
synthesis and improved angiogenesis. The researchers
attributed these effects to the immunomodulatory and
anti-inflammatory properties of E. purpurea extract™.
Another research evaluated the effects of E. purpurea
ointment on wound healing in diabetic mice. The study
found that the application of E. purpurea ointment
promoted wound closure, enhanced re-epithelialisation
and increased the tensile strength of the wound. The
researchers suggested that the antimicrobial and

accelerated wound increased
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anti-inflammatory effects of E. purpurea contributed
to its wound-healing activity’®.
underlying E. purpurea’s wound-healing activity in
diabetic individuals involve its ability to modulate the
immune response, reduce inflammation and promote
tissue regeneration. These effects create a favourable
environment for wound healing and contribute to

improved outcomes.

The mechanisms

3.13 Comfrey (Symphytum officinale)

Symphytum officinale, commonly known as Comfrey,
is a perennial herb that has been used for centuries in
traditional medicine for its potential wound-healing
properties. Comfrey contains bioactive compounds,
such as allantoin, rosmarinic acid and tannins, which
contribute to its anti-inflammatory, antioxidant and
wound-healing effects. These properties make Comfrey
a potential candidate for managing diabetic wounds.
A clinical study evaluated the effects of Comfrey
ointment on wound healing in diabetic rats. The study
reported that the application of Comfrey ointment
significantly accelerated wound closure, enhanced
collagen synthesis, and improved angiogenesis. These
effects were attributed to the presence of allantoin
and rosmarinic acid in Comfrey which exerted anti-
inflammatory and wound healing activities’.

Another study confirmed the effects of Comfrey
extract on wound healing in diabetic mice. The study
found that the administration of Comfrey extract
promoted wound closure, increased the tensile strength
of the wound and enhanced tissue regeneration. The
researchers attributed these effects to the antioxidant
and anti-inflammatory properties of Comfrey extract™.
The mechanisms underlying Comfrey’s wound healing
activity in diabetic individuals involve its ability to
stimulate cell proliferation, promote collagen synthesis
and modulate the inflammatory response. These effects
create a favourable environment for wound healing and
contribute to improved outcomes.

3.14 Lavender (Lavandula angustifolia)

Lavandula angustifolia, commonly known as Lavender,
is a fragrant herb native to the Mediterranean region.
Lavender has been used in traditional medicine for its
potential medicinal properties, including its wound-
healing effects. Lavender contains various bioactive
compounds, such as linalool and linalyl acetate, which
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contribute to its anti-inflammatory, antimicrobial and
antioxidant properties. These properties make Lavender
a potential candidate for managing diabetic wounds. A
study has proven the effects of Lavender essential oil on
wound healing in diabetic rats. The study reported that
the application of Lavender essential oil significantly
accelerated wound
synthesis, and enhanced angiogenesis. The researchers

attributed these effects to the anti-inflammatory and
177,

closure, increased collagen

antioxidant properties of Lavender essential oi

Another study also confirms the effects of Lavender
extract on wound healing in diabetic mice. The study
found that the administration of Lavender extract
promoted wound closure, increased granulation
tissue formation and improved collagen deposition.
The researchers suggested that the wound-healing
activity of Lavender extract was mediated through
its anti-inflammatory and antioxidant actions*’. The
mechanisms underlying Lavender’s wound healing
activity in diabetic individuals involve its ability to
reduce inflammation, promote tissue regeneration and
protect against oxidative stress. These effects create
a favourable environment for wound healing and
contribute to improved outcomes.

3.15 Garlic (Allium sativum)

Allium sativum, commonly known as Garlic is a
widely used culinary herb known for its distinctive
flavor and aroma. Beyond its culinary uses, Garlic
has also been recognised for its potential medicinal
properties, including its wound-healing effects. Garlic
contains various bioactive compounds, such as allicin,
diallyl sulfides and flavonoids which contribute to its
antimicrobial, anti-inflammatory and antioxidant
properties. These properties make Garlic a potential
candidate for managing diabetic wounds.

A study published indicates the effects of Garlic
extract on wound healing in diabetic rats. The study
reported that the administration of Garlic extract
significantly accelerated wound closure, enhanced
collagen synthesis and increased antioxidant enzyme
activities. The researchers attributed these effects to
the antimicrobial, anti-inflammatory and antioxidant
properties of Garlic extract’'. And the effect of topical
Garlic extract on wound healing in diabetic mice.
The study found that the application of Garlic extract
to the wounds promoted wound closure, increased
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angiogenesis and improved collagen deposition. The
researchers suggested that the wound-healing activity
of Garlic extract was mediated through its antimicrobial
and anti-inflammatory actions*.

4, Herbal Remedies and Potential
Side Effects in Diabetic Wounds

While herbal remedies offer potential benefits for
diabetic wound healing, it is important to be aware
of their potential side effects and interactions. Here
are some common herbal remedies used in diabetic
wound management and their potential side effects:
Aloe vera (A. barbadensis) is known for its soothing
and healing properties. However, some individuals may
experience allergic reactions, such as skin irritation
or rash when applying Aloe vera topically™. It is
recommended to do a patch test before using Aloe vera
on a larger area of the skin. Calendula (C. officinalis) is
known for its anti-inflammatory and wound-healing
properties. While it is generally considered safe, some
individuals may experience allergic reactions or skin
irritation*’. It is advisable to test for allergic reactions
before using calendula topically. Turmeric (C. longa)
contains a compound called curcumin, which has
anti-inflammatory and antioxidant effects. However,
high doses of turmeric may cause gastrointestinal
upset, including nausea, diarrhoea or stomach upset®.
Individuals with gallbladder disease should also
use turmeric with caution. Gotu Kola (C. asiatica)
is believed to improve wound healing and reduce
inflammation. However, it may cause allergic reactions
including skin rash or itching, in some individuals*. It is
recommended to start with a low dose and discontinue
use if any adverse reactions occur. Neem (A. indica) is
known for its antimicrobial and anti-inflammatory
properties. However, it can cause allergic reactions,
especially in individuals with existing allergies to neem
or other plants in the same family"’. It may also interact
with certain medications like immunosuppressants
or antidiabetic drugs. It may also interact with blood
thinning medications. It is important to note that the
side effects and interactions mentioned above are not
exhaustive and individual responses may vary. It is always
recommended to consult with a healthcare professional
before using herbal remedies, especially in individuals
with diabetes or other underlying health conditions.
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5. Conclusion

Herbs have shown promising potential in the
management and treatment of diabetic wounds. The
diverse array of medicinal herbs available offers various
therapeutic benefits such as promoting wound healing,
reducing inflammation, improving blood circulation
and providing antimicrobial properties. Incorporating
these herbs into diabetic wound care protocols may
complement conventional medical treatments and
contribute to better outcomes. However, it is crucial to
approach the use of herbal remedies for diabetic wound
healing with caution. Individual responses to these
herbs may vary and there is a need for further research
to establish their effectiveness and optimal usage. It
is advisable to consult with healthcare professionals
before incorporating herbal remedies into a treatment
regimen, especially considering potential interactions
with existing medications and the possibility of allergic
reactions. By exploring the potential of herbs used in
diabetic wound care we can broaden our understanding
of natural remedies and contribute to the ongoing
research in this field. With proper guidance and
monitoring, these herbs have the potential to enhance
the wound-healing process and improve the lives of
individuals living with diabetes who face the challenges
of wound management.
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