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ABSTRACT

Wound healing is a multifaceted biological process involving hemostasis, inflammation, proliferation, and tissue
remodeling. The inflammatory phase, while essential for pathogen clearance and tissue repair, must be precisely
regulated to prevent chronic inflammation and impaired healing. Medicinal herbs have long been used in traditional
medicine for their wound-healing and anti-inflammatory properties. Many contain bioactive compounds such as
flavonoids, alkaloids, saponins, and terpenoids that modulate key molecular pathways involved in inflammation and
tissue regeneration. Notable herbs such as Centella asiatica, Curcuma longa (turmeric), Aloe vera, Calendula officinalis,
and Chamomilla recutita have demonstrated efficacy in preclinical and clinical studies. Their mechanisms of action
include inhibition of pro-inflammatory cytokines (e.g., TNF-a, IL-1p), enhancement of collagen synthesis, promotion
of angiogenesis, and antioxidant activity. This review summarizes current findings on the phytochemistry,
pharmacological actions, and therapeutic potential of selected anti-inflammatory herbs in wound healing. Diseases can
be treated with medicinal herbs. Numerous illnesses, including rheumatoid arthritis, immune-mediated disorders,
diabetes, heart attacks and more, can be classified as inflammatory. Among the plants discussed in this review are
fenugreek, chamomile, ginger, ashwagandha, and turmeric. Since herbal medicine and lifestyle changes are used to
alleviate inflammation, it is not a one-dimensional solution. Since the treatment of inflammation is not a single
configuration relief, in this review article we tried to introduce to approach multidimensional medicinal access to treat
inflammation, with the help of anti-inflammatory plants and by Modification our life style by exercise and diet. VVascular
tissues intricate biological reaction to damaging stimuli like infections, damaged cells, or irritants includes
inflammation. Redness, swollen joints, joint pain, stiffness and loss of joint function are some of its symptoms. The
chemical diversity of natural goods makes them a great source for the development of new medications. The
pharmaceutical management of inflammation by substances that vitally balance the inflammatory cascade is the primary
topic of this review. Nevertheless, there isn’t a single agent that is specifically involved in wound healing that is sold
in the healthcare industry. We will examine many agents or factors influencing inflammation in wound healing in this
review.
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complex web of overlapping biological processes.
Haemostasis, inflammation, tissue proliferation, and

Inflammation: Inflammation is a normal, protective
response to tissue injury caused by physical trauma,
noxious chemicals or microbiological agents*Living
tissue’s extreme reaction to any type of damage is
inflammation. Pain, redness, heat or warmth, and
swelling are the four main signs of inflammation. The
arterioles in the surrounding tissue widen when any
portion of the human body is injured. This results in
increased blood flow to the region (redness)? In order
to repair tissue damage, wound healing involves a

maturation are the main stages, and they involve a
wide variety of cell types, some of which are local and
others that are drawn in after an injury*>Herbal
medicine is one of the most important medicines for
treating all kinds of diseases. It is best therapy having
least side effects and best Curative effects. In this
review some plants which their anti-inflammatory
effect has been thoroughly evaluated in many research
articles and review articles which are of experimental
based. Curcuma long, Zingiber officinale, Rosa
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Canina, cassia fistula, salvia officinale, Borago
Officinale, Rosmarinus officinale, evening Primrose,
Ribesnigrum, Oleaeuropea Herpagophytum,
Elaeagnusangustifolia these are the plants which have
strong anti-inflammatory activity and have been used
for the of many inflammatory disorders such as in the

treatment of rheumatoid arthritis,  uveitis,
Inflammatory bowel disease, ulcerative colitis,
dermatitis,  bronchitis,  meningitis,  sinusitis,

periodontitis etc. In inflammatory process various
mechanisms are involved*

Symptoms:

ot is pain in muscles and joints.
eThe person has fatigue.

eIt was difficult to sleep.

e Depression and anxiety.
eThere are Digestive problems.
eThere are frequent infections.

Causes:

Typical causes include:

* Insufficient physical activity.

* Prolonged tension.

* Obesity is defined as having a BMI of 30 or higher,
particularly if the additional weight includes visceral
fat, which is found deep within the abdomen.

* Dysbiosis, or an imbalance between beneficial and
detrimental microbes in your gut.

* Consistently consuming inflammatory foods, such
as those high in trans-fat or salt

» Sleep and circadian rhythm disturbances.

» Toxin exposure, such as exposure to industrial
chemicals, hazardous waste, and air pollution.

» Making use of tobacco products.

* Consistently consuming excessive amounts of
alcohol.

Risk Factors of Inflammation:

* Ohesity

= Autoimmune diseases

* Chronic stress

= Depression

= Sleep disorder

* Diet

* Smoking

= Environmental and industrial toxicants

* Aoe

= Infection

* Excessive alcohol

* Pharmaceutical dug

= Type 2 diabetes

* Physical activity Bl

Types of Inflammation
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Acute inflammation

(i) Short time course
(ii) Nonspecific immune
response
(iii) Stereotyped response

(iv) Fluid production is

part of the response

(v) Vascular response

(vi) Cells are neutrophils
and basophils

(vii) Occasionally necrosis

> Chronic¢ inflammation

(i) Longer time course
(ii) Specific immune
response
(iii) Response is variable
(iv) Production of
fibrous tissue

(v) Cells are mainly
macrophages and
fibroblasts

(vi) Always necrosis

Fig. 1: Types of Inflammation

Would Healing:

Wound healing is an important but complicated

process in Human or animal, containing a
multifaceted process governed By sequential yet
overlapping phases, including

hemostasis/Inflammation phase, proliferation phase,
and remodeling Phas® After an injury to skin, the
exposed sub-endothelium, Collagen and tissue factor
will activate platelet aggregation, which results in
degranulation and releasing chemotactic Factors
(chemokines) and growth factors (GFs) to form the
Clot, and all above-mentioned procedures will
achieve successful hemostasis” Neutrophils, the first
cells to appear at the Injury site, cleanse debris and
bacteria to provide a good Environment for wound
healing. In the following, macrophages accumulate
and facilitate phagocytosis of bacteria and Damage
tissue® Acute and Chronic Wound Healing Acute
wounds (such as traumatic and surgical wounds) pass
through the normal wound healing stages, resulting in
an expectable and organized tissue repair arrangement
® On the contrary, chronic wounds involve a
disordered repair process and they can be mainly
classified into vascular ulcers (such as venous and

@ INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

arterial ulcers), diabetic ulcers and pressure ulcers
Chronic wounds exhibit a persistent inflammation
phase, resulting in microorganism recruitment,
biofilm development ! and the release of platelet-
derived factors, such as transforming growth factor-
beta (TGF-B), or Emergent molecules. The pro-
inflammatory ~ cytokine  cascade, including
interleukin-1p (IL-1B) and tumor necrosis factor o
(TNFa), continues for a prolonged period, leading to
important levels ofprotease in the wound bed. In
chronic wounds, protease levels go above those of
inhibitors, triggering ECM destruction, and boosting
proliferative and  inflammatory  phases
Inflammatory cellscollected in the chronic wound bed
rise to levels of reactive oxygen species (ROS),
resulting in EC protein injuries and premature cellular
senescence ** Chronic injuries are also characterized
by phenotypic defects in the cells and dermis, such as
reduced growth factor receptor density and mitogen
potential, inhibiting resident cells from responding
adequately to wound healing signals On thecontrary,
proteases are tightly regulated by their inhibitors in
acute injuries, avoiding ECM destruction and
supporting the proliferation phase.*
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Table 1: Anti-inflammatory agents

No. | Herb Name Botanical Family Chemical Constituents Uses
name
1. Turmeric Curcuma Zingiberaceae Curcuminoids 1.Anti-
longa Curcumin Inflammatory
Demthoxycurcumin | 2. Anti-inoxidant
3. Skin health
4. Neuroprotective
2. Zinger Zingiber Zingiberaceae Gingerol Anti-microbial
officinalis Shagol Cardiovascular
Zingiberene Anti-inflammatory
Anti-oxidant
3. Liquorice Glycyrrhiza Fabaceae Glycyrrhetinic Acid Anti-bacterial
Glabra Flavonoids Anti-viral
Anti-inflammatory
4, Rosemary Rosmarins Lamiaceae Triterpene Anti-inflammatory
officinalis Flavonoids Anti-oxidant
Phenolic Compound Anti-microbial
5. Gingseng Panax Acraliaceae 1. Triterpenoid 1. Traditional
Gingseng 2. Vitamin medicine
3. Mineral 2. Immune system
support
1. Anti-inflammatory
2. Anti-oxidant
6. | Ashwagandha Withania Solanaceae 1. Flavonoids 1. Stress & anxiety
somnifera 2. Saponin reduction
3. Glycoside 2. Thyroid support
4. Steroids 3. Anti-inflammatory
5. Amino acids
7. Garlic Allium Amaryllidaceae | 1. Allium 1. Anti-microbial
Sativum 2. Allicin 2. Anti-inflammatory
3. Diallyl sulfides 3. Nutraceutical
8. Peppermint Mentha Lamiaceae 1. Menthol 1. Anti-microbial
Piperita 2. Menthone 2. Insect repellent
3. Methyl acetate 3. Pharmaceutical
9. Aloevera Aloe Liliaceae 1. Vit. A, B,C,B12 1. Would healing
barbadensis 2. Folic acid 2. Anti-inflammatory
3. Anthroquinone 3. Anti-oxidant
4. Saponin 4. Anti-microbial
5. Sterol 5. Digestive health
6. B-sitosterol
10. Cinnamon | Cinnamomum Laurceae 1. Cinnamaldehyde 1. Food Preservation
Verim/Cassia 2. Cinnamic acid 2. Cosmetic
3. Eugenol 3. Modern medicine
4. Phenolic Compound
11. Bosewellia Boswellia Burseraceae 1. Boswellia A. 1. Anti-inflammatory
Serrata 2. Volatile oil 2. Pain-relief
3. Gastrointestinal
health
12. | Holybasil / Ocimum Lamiaceae 1. Eugenol 1. Anti-oxidant
Tulsi Sanctum 2. Ursolic acid 2. Anti-inflammatory
3. Rosmarinic acid 3. Adaptogenic
4. Apigenin
5. Carvecrol
13. Clove Syzgium Myrtaceae 1. Eugenol 1. Culinary (Spices)
gromaticum 2. B-caryophylline 2. Anti-inflammatory

—
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3. Terpene 3. Anti-microbial
4. Flavonoids 4. Anti-oxidant
5. Cosmetic
14. Sage Salvia Lamiaceae 1. Essential oil 1. Culinary (Spices)
officinalis 2. Phenolic diterpene 2. Anti-inflammatory
3. Flavonoids 3. Anti-oxidant
4. Phenolic A. 4. Anti-microbial
5. Anti-cancer
15. | Cardamom Elettaria Zingiberaceae | 1. Essential oil 1. Culinary
cardamom 2. Flavonoids 2. Fragrance
3. Terpenoids 3. Respiratory
4. Caretonoids disorder
4. Anti-inflammatory
5. Anti-bacterial
16. | Fenugreek/ Trigonella Fabaceae 1. Caumarin 1. Culinary
methi foenum- 2. Isoleucine 2. Cosmetic
gracum 3. Galactomanns 3. Beverages
4. Trigonelline 4. Anti-oxidant
5. Anti-cancer
17. Calendula Calendula Asteraceae 1. Triterpenoid 1. Would healing
officinalis 2. Flavonoids 2. Anti-microbial
3. Caumarin 3. Anti-oxidant
4. Quinones
5. Volatile oil
6. Caretonoids
18. | Cat’s Claw Uncaria Rubiaceae 1. Alkaloids 1. Immune system
Tomentos 2. Glycoside support
3. Organic Acid 2. Anti-inflammatory
3. Anti-oxidant

1) Turmeric (Curcuma longa):

Turmeric is a widely used Indian rhizomatous
therapeutic plant. Turmeric has received a great deal
of attention from both the culinary and medical
industries. Turmeric is a rhizomatous herbaceous

plant (Curcuma longa) belonging to the ginger family
(Zingiberaceae). The therapeutic advantages of
turmeric are due to the presence of active
phytoconstituents known as curcuminoids (curcumin,
demethoxycurcumin (DMC) and
bisdemethoxycurcumin (BDMC)).

Fig. 2: Turmeric
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It displays range of biological functions, including;
antibacterial, anticancer, antidiabetic, antivenom, ant
iobesity,  anti-inflammatory, antiviral, antioxidant,
anti-asthmatic, antiarthritis and wound-
healing effects in anxiety, depression, and

other conditions.

* 2. Ginger (Zingiber officinalis):

The rhizome of Zingiber officinale is widely
used around the world for
medicinal purposes because of its ethno-medicinal
and nutritional value. Because of its antioxidant and
anti-inflammatory properties >!61718 turmeric has
been commonly utilized as a medical
herb. The Ayurveda literature emphasizes the use of
ginger inthe treatment of both infectious and non-

infectious illnesses.

Fig 3: Ginger

The pharmacological activity of Zingiber officinale
includes antiviral, anticancer, antioxidant, and anti-
inflammatory properties. It is also employed for loss
of appetite. Additionally, Ginger is helpful for
Digestive disorders and malabsorption disorders.
According to both Ayurvedic and contemporary
theories, ginger can also help revitalize the body
during disease conditions by improving appetite,
immunity, and re-boosting impaired physiological
functions of the human body. The active
phytoconstituents found in ginger, such as Zingerole,
Zerumbone, 6-shogaol and 6-Gingerol, are
responsible for enhancing enzyme actions and
balancing circulation by regenerating the body with
physical restrengthening. 19,20

3. Rosemary (Rosmerinus officinalis):

Salvia rosmarinus often known as rosemary, is a
shrub with aromatic, evergreen, needle-like leaves
and blooms that come inwhite, pink, purple, or
blue. Rosemary, which is also known as R. officinalis
L., is a widely used herb in Brazil. It belongs to the

d

Lo
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sage family, Lamiaceae 2 Because of its antioxidants,
its leaves are employed as a natural
preservative and to flavor food. Rosemary is a
flexible herb with a wide range of applications,
from traditional medicine to cuisine. It is employed in
Brazilian traditional medicine to:

- Treat menstrual issues

- Reduce stress and anxiety

- Alleviate muscle spasms

- Treat respiratory problems, such as asthma

- Support heart health - Relieve coughs, colds, and flu
- Soothe digestive issues, such as stomach pain and
bloating ??

Rosemary leaves, which have a pine-like scent that
enhances many cooked dishes, are wused in
Mediterranean cuisine, whether fresh or dried. The
leaves can also be used to produce herbal tea23.The
woody stem, with its leaves removed, is occasionally
used as a skewer in cooking. Rosmarinus officinalis is
one of the most well-liked perennial herbs. Rosemary
is its popular name24.
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Fig 4: Rosemary

Due to its anti-inflammatory properties, it has been
used therapeutically in a number of nations.
Additionally, it exhibits antibacterial, antidiabetic,
and anti-ulcerogenic properties. Diterpenes, carsonic
acid, and essential oil all have anti-inflammatory
properties. The anti-inflammatory activity of
Rosmarinus officinalis essential oil is mediated by
blocking the intracellular adhesion molecule (ICM-1)
at the transcriptional level 25. In the inflammatory

process, carnosic acid also plays an inhibitory role by
suppressing the expression of cytokines. Rosemary
diterpenes are highly effective at blocking the
activation of glial cells, which are key inflammatory
cells that release pro-inflammatory cytokines like
tumor necrosis factor alpha, interleukin lbeta, and
interleukin-6 26

4. Licorice (Glycyrrhiza Glabra):

Fig 5: Liquorice

As seen in Figure 5, Mulethi is the name of the licorice
found all over India. Yashtimadhu is another name for
it in ayurvedic remedies. Since ancient times,
liquorice root has been utilized as an adaptogenic
plant because of its anti-inflammatory effects. Its
coumarins and stilbenoids give it anti-inflammatory
properties, and it is frequently used to treat
gastrointestinal problems, coughs, and colds.
27Glycyrrhizin, a compound found in licorice root,

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

has anti-inflammatory, antibacterial, and antioxidant
effects. Licorice extract has traditionally been
consumed by adults at dosages of 100-990 mg orally
every day for two to twenty-four weeks.

5. Gingseng (Panax gingseng):

The therapeutic  benefits of ginseng  were
first recorded in Asia about 2,000 years ago. The
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Chinese name for ginseng, which alludes to the root's
"man-like" shape, was formerly believed to be
beneficial for human health. With the help of Native
Americans, Lafitau J.F. discovered the first American
ginseng species in North America in 1761 #° The
Russian botanist Carl A. Meyer gave ginseng the

botanical name Panax in 1843,

which means "allhealing" in Greek *°. The two main
classes of the well-known ginseng, according to the
cultivation distribution, are Asian ginseng (Panax
ginseng C.A. Meyer) and American ginseng (Panax
quinquefolius)®:

Fig 6: Gingseng

They display a variety of antibacterial, antiviral,
antifungal, antioxidant, and anti-inflammatory
characteristics. Furthermore, they have demonstrated
potential in the treatment of stress, high blood
pressure, and several neurological disorders, such as
Alzheimer's, Parkinson's, and Huntington's disease.

6. Ashwagandha (Withania somnifera):

This known to help lower cortisol levels in the body
and counteract its negative effects %2331 Ashwagandha
(Withania somnifera) : Ashwagandha has been shown

to help reduce cortisol in the body and fight the
negative effects. Ashwagandha lowers inflammation,
which helps to balance blood sugar, calm anxiety,
calm the adrenal glands, and strengthen the immune
system. Research suggests that the herb may help
prevent skin inflammation. Ashwagandha is a
common ingredient in sleep aids and is well-
known for its ability to alleviate stress and anxiety.
Withaferin A is in charge of preventing pro-
inflammatory and oxidative substances. Adults have
most  frequently taken up to 1000 mg of
ashwagandha daily for up to 12 weeks®*

Fig 7: Ashwagandha

7. Garlic (Allium Sativum
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Fig 8: Garlic

Poor Man’s Treacle is another name for garlic (Allium
Sativum), which is a member of the Liliaceae family.
Garlic is a traditionally cultivated plant that has been
used in folklore medicine and in everyday life for
centuries for food preparation. Garlic is an herb that
has long been used for culinary flavor enhancement
and therapeutic purposes. One of the therapeutic herbs
that has anti-cancer properties is garlic. Its effects
have been demonstrated in numerous studies on
carcinomas as well as on the cardiovascular and
immune systems. To determine which component of
garlic has a positive impact, the role of each one was
examined. Garlic contains a number of active
phytoconstituents, including volatile oil with sulfur-
containing compounds like ajoene, alliin, and allicin,
as well as enzymes like peroxidase, myrosinase, and
allinase, in addition to other substances like vgeraniol,

a-phellandrene, B-phellandrene, linalool, and citral. In
addition to minerals like calcium, magnesium,
germanium, copper, iron, potassium, selenium, zinc,
and vitamins A, B1, and C3>% jt also has at least 33
sulfur compounds. Garlic has a very strong flavor and
scent. Garlic has an extremely strong flavor and
aroma. For centuries, it has been used as a traditional
remedy by many individuals to treat a wide range of
ailments. Studies have demonstrated that garlic’s anti-
inflammatory effects can alleviate the symptoms of
arthritis. One of the advantages of the Spice is that it
gives food flavor ¥ Diallyl disulfide, an anti-
inflammatory ingredient found in garlic, inhibits the
effects of pro-inflammatory cytokines. The dosage of
garlic powder varied between 300 and 2,400 mg daily
for two to twenty-four weeks®®

8. peppermint (Mentha Piperita):

Fig 9: peppermint

Aloe vera is widely recognized for its antioxidant,
anti-inflammatory, antidiabetic, sunburn relief,
immune boost, anti-ageing, and anticancer

e
S
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capabilities (Langmead et al., 2004). Because of its
distinctive makeup, aloe vera has found use in a
number of commercial sectors. Aloe vera is used in
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several applications as aloe vera juice, concentrate,
and powder. Due to its reliable therapeutic qualities,
aloe vera has grown in significance as a result of aloe

\\\
=\

vera investigations, and it has been used to make
pharmaceutical items like ointments, tablets, and
capsules (Eshun and He, 2004; He et al., 2005).

Fig 10: Aloevera

Aloe vera gel is widely used in the cosmetic industry,
where it has established itself as a key selling
component, and it has been discovered that a variety
of its constituents are effective against a number of
illnesses. It serves as a base ingredient in a variety of
preparations, such as moisturizers and suntan lotions,
which are used as humectants in skin treatments (lwu,
2014). Due to its beneficial moisturizing and relaxing
properties in goods like shampoos, soaps, cleansers,
and moisturizing lotions, aloe vera gel and powder
have several additional uses in the cosmetics business.
Aloe vera possesses anti-ulcer, anti-inflammatory,
anti-cancer, anti-diabetic, antioxidant, wound healing,
and laxative qualities [40].

10. Cinnamon (Cinnamomum Zeylanicum):

Many members of the Lauraceae family, to which
cinnamomum (cinnamon) belongs, are used as spices.
The two major varieties of cinnamon are Ceylon or
true cinnamon (Cinnamon zeylanicum Blume), which
is cultivated in Sri Lanka and Southern India, and
cassia (Cinnamom aromaticumn Ness), which is
grown in China, Indonesia and Vietham. When dried,
cassia turns into a tubular form known as a quill or
cinnamon stick. 4442 Since antiquity, Egyptians and
Chinese have utilized cinnamon in traditional

medicine and food preparation. In addition to its
potent antioxidant, antibacterial, antipyretic and anti-
inflammatory effects, which are essential for tissue
healing, this spice has been discovered to have these
properties.

Fig 11: Cinnamon
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The bark of cinnamon has been used in traditional
oriental herbal medicine as a spice, to make tea, and
as an herbal treatment for coughs, cardiovascular
illnesses, and persistent gynecological and
gastrointestinal problems. Cinnamon has also been
used to treat sore throats, coughs, indigestion,

abdominal cramps, intestinal spasms, nausea,
flatulence, and diarrhea.Furthermore, it has been
discovered that cinnamon has antifungal qualities and
slows down food spoilage “®

11. Boswellia (Boswellia Serrata):

Fig 12: Boswellia

Trees in the genus Boswellia are prized for their
aromatic resin. It grows in arid highland region of the
middle each North Africa, & india Withania the
Boswellia genus. Boswellia Serrata is a medium o
large sized branching tree. (Boswellia serrata):
Boswellia, sometimes known as Indian Frankincense
(Boswellia serrata), is an herbal extract obtained from
the resin of the Boswellia tree. Its usage in
conventional ~ Ayurvedic  medicine is  well-
documented, particularly for its anti-inflammatory
effects. . The earliest written mention of boswellia as
a medicine may be found in the papyrus Ebers, which
dates to about 1500 BC. Ayurvedic medicine employs
several components of the boswellia tree to treat
ailments such as asthma, rheumatism, dysentery, skin
disorders, ulcers, blood purification, and more. It was

also used as a perfume and in religious rituals. The
term “Indian frankincense” refers to boswellia oil.

12. Holybasil/Tulsi (Ocimum Sanctum):

The most well-known species of the genera is
Ocimum sanctum Linn (Os), also known as Ocimum
teniflorum L. (Lamiaceae), which is grown
worldwide for its importance in medicine, perfumery,
religion, ceremonies, food, and essential oils. In
Ayurveda and Siddha, as well as in the Greek, Roman,
and Unani systems of medicine, the therapeutic
potential of Os has been thoroughly documented for
its ability to treat skin conditions, the common cold,
headaches, coughs, malarial fever, diarrhea,
constipation, and snake bites.

Fig 13: Holybasil
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This plant’s significance in industry, medicine, and
cooking prompted research into its pharmacological
and chemical characteristics. Here, we present a
thorough analysis of scientific research on the
chemical components of O. sanctum and their
associated anti-inflammatory, anti-cancer,
antioxidant, anti-stress, y-irradiation protection,
antidiabetic, and antileishmanicidal properties.*®

13. Clove (syzygium aromaticum):

The fragrant dried flower buds of the tree Syzygium
aromaticum are known as cloves. The Myrtaceae
family includes the subfamily Myrtoideae, tribe
Syzygieae, and genus Syzygium. It is classified in the
order Myrtales, which belongs to the superorder
Rosids, under Eudicots of Dicotyledonae. The
kingdom Plantae includes the division  of
Magnoliophyta, which includes the angiospermic
plant clove. The tree is mostly found in Indonesia,
India, Madagascar, Zanzibar, Pakistan, and Sri Lanka.

Fig 14: Clove

Clove has a wide range of health benefits, including
antibacterial, anti-inflammatory, and antioxidant
properties. They can help digestion, strengthen the
immune system, and encourage oral hygiene.

Furthermore, cloves may have positive effects on
respiratory health, help regulate blood sugar levels,
and perhaps promote liver and bone health44

14. Sage (salvia officinalis:

Fig 15: Sage

In ancient Latin, sage is referred to as a medicinal herb
(Salvare means "cure, save"). The Mediterranean,
Europe, and North America are among the regions
where this member of the Lamiceae family is
cultivated around the globe. Sage, which hails from
the Mediterranean region, is cultivated in Turkey at
sea view and on calcareous hills and islands. Extracts

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

from Salvia officinalis have diverse pharmacological
effects due to their antioxidant, anti-inflammatory,
and antimutagenic properties. Sage has anti-
inflammatory, estrogenic, and sedative properties and
is also said to aid with the treatment of Alzheimer's
disease (Mohammad, 2011). Sage might be beneficial
for relieving chronic stress, muscular discomfort, or
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mental strain. Sage has been a significant culinary and
medicinal herb since antiquity. | Instead of synthetic
antioxidants, sage can be used as a natural antioxidant
in the food and pharmaceutical sector. | Sage can be
used as a flavor in food, to extend its shelf life, and to
preserve materials like food and seeds. | Sage is
employed as an antibacterial and antifungal agent. |

Sage is essential to the production of honey. | Sage
can be used to combat pests, such as insects. | The
essential oil and essence of sage can be used in the
cosmetic and pharmaceutical industries.

15. Cardamom (Elettaria Cardamom):

Fig 16: Cardamom

It may be purchased either as whole pods or in the
ground state. It may be purchased as Cardamom
powder alone or as a component of the Indian spice
known as garam masala when in its ground form.45.
Besides its culinary uses, cardamom also aids in
healthy digestion, breath freshening, blood pressure
and diabetes management, tooth decay prevention,

bacterial infection inflammation reduction, cancer
prevention, anxiety relief, liver disease treatment,
respiratory dynamics maintenance, and weight loss
promotion46

16.Fenugreek/methi foenum -

granum)

(Trigonella

Fig 17: Methi

Methi often known as fenugreek, is one of the oldest
traditional medicinal plants belonging to the fabaceae
family. One of the greatest anti-inflammatory herbs,
fenugreek has a lot of health benefits. It has been
demonstrated that fenugreek can alleviate stomach
inflammation and improve inflammatory diseases
such as bronchitis, persistent coughs, and metabolic
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disorders. Fenugreek tea is available and may be used
on the skin and hair. Fenugreek seed has flavonoids,
saponin, and alkaloids, all of which have antioxidant
and anti-inflammatory properties. Adults have
frequently used fenugreek seed powder orally in doses
of 5-10 grams daily for up to three years 47

17. Calendula (calendula officinalis)
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Fig 18: Calendula

Calendula is one of the greatest anti-inflammatory
herbs available. The linoleic acid content of calendula
is what gives it its anti-inflammatory properties, and
this acid has been demonstrated to be effective in
treating ailments such as dermatitis, ulcers, sore
throat, and diaper rash. It's also utilized to treat
infections and improve oral health. The anti-
inflammatory properties of calendula blooms are
attributed to acid esters. In a chronic anti-
inflammatory model using formalin, 250 and 500
mg/kg body weight were administered. Calendula
officinalis is thought to have originated in the
southwest Mediterranean area and belongs to the
Asteraceae family's calendula genus, which has 15
species. It can grow to a height of 70 cm and is either

annual or perennial with a woody base. Calendula has
a long history as a therapeutic plant, and the species is
gynomonoecious and capable of both insect and self-
pollination. Its medicinal use can be traced back to the
12th century, and the Egyptians, Greeks, Hindus, and
Arabs all grew it. Its name comes from the Latin word
calends, which means the first day of the month,
because it blooms for a long period of time. Calendula
is recognized by the European Medicines Agency
(EMA\) as a traditional herbal medicinal product for
the symptomatic treatment of minor inflammations of
the mouth or throat, as well as minor inflammations
of the skin, such as sunburn, and as an aid in healing
minor wounds. 48

18. Cat's Claw (Uncaria Tomentos):

Fig 19: Cat's claw

Cat's claw (Uncaria Tomentos & Uncaria guianensis)
is a tropical vine mostly found in the Amazon
rainforest, where it has been used by indigenous
communities as a traditional medicine for a variety of
illnesses. It is now also available as a dietary
supplement. Cat's claw is a potent herb from the
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Amazon that also has anti-inflammatory properties.
Cat's claw is currently available in Capsule and liquid
extract, and it is well recognized for its capacity to
alleviate inflammatory digestive disorders. It can be
used to alleviate pain in muscles and joints [48]. Cat’s
claw Sterols, tannins, and other plant compounds
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included in this product help to lessen inflammation  tomentosa and Uncaria guianensis, which are used
and combat infections. Depending on the preparation,  interchangeably for their anti-inflammatory benefits
the typical dosages range from 30 to 300 mg of extract  in traditional South American medicine49

taken once day. Cat's claw is a vine that thrives in the

Peruvian Amazon and has been used for generations  * Marketed products Contain Anti-inflammatory
to cure inflammation in traditional medicine. The two ~ Herbs:

most common species of cat's claw are Uncaria

Sr. No. | Marketed formulation Company name
1 Turmeric 1. Baidyanath
*Turmeric Capsule/Tablet 2.Himalayan organics
* Turmeric Gummies 1.Himalaya wellness
* Turmeric powder 1.Ramdev
¢ Turmeric Tea & Golden Milk 2.Vasant masala
¢ Turmeric Infused Drinks 3.Tata sampann
* Face mask & cream 1.Neel beverages pvt.Itd.
¢ Turmeric Soap & Serum 1.Xotic frujis pvt.Itd

1.Jishin Herbal,rajkot
1.HCP wellness

2. Zinger: 1.Surajmukhi
*Herbal tea zinger 2.Pranasutranature
* Zinger Capsules hematinic 1.Dahila pharmaceutical
* Cough syrup 2.Appolo pharmacy
* Transdermal Patches 1.Swadeshi ayurved
1.Sparsh pharma international pvt Itd
3. Rosemary: 1.Healthhey Nutrition
* Rosemary Capsule/Tablet 2.Health4all
1.Kemin industries
* Liquid extract 2.Vedareen Herbals
* Skin cream 1.Adhunik ayurved
2.xiemann Rosemary biotechnology co.ltd.
4, ¢ Dabur mulethi churna 1.Dabur india Itd.
* Himalaya Koflet Lozenges 1.Himalaya wellness
* Charak kofot syrup 1.Himalaya wellness
2.Apollo Pharmacy
5. Ginseng:
*Triple ginseng root 1.GNC Herbal plus
* Korean ginseng 1.Health veda organic pvt. Ltd.
* Ginseng Mother Tincture 1.Willman Schwalbe india pvt Itd
6. Ashwagandha:
» Ashwagandha Stress relief 1.Himalaya
» Ashwagandha KSM-66 2.General wellness
» Ashwagandha root capsule 1.Rasayanam
1.0rganic india A TATA product
7. Garlic:
* Fresh garlic in carton 1.OMAS enterprises
*Fresh garlic khakra 1.Mabharaja Traders
» White garlic bulb 1.Trading
8. Peppermint:
* Peppermint extract 1 kshipra biotech.pvt.ltd
* Peppermint hydrosol 1.Paras Perfumes
* Peppermint organic pepar-flakes | 1.Aum agri freeze foods
9. Aloevera:
* Aloevera Gold vera gel 1.shridi mirra impex
* Aloe vera Cold cream 1.Ayur
* Aloe Vera Tablet 1.Baidyanath
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10. Cinnamon:
* Cinnamon Capsule
» Cinnamon Tablet

1.0rganic india A TATA product
1.Shriji herbal product

11. Boswellia:

* Boswellia extract

* Boswellia Tablet

* Boswellia Supplement

1.United laboratories
1.Himalaya
1.Humming Herbs

12. Holybasil:
* Holybasil Powder
* Tulsi Fertilizer

1.Bixa botanical
1.evana organic fertilizer

medicine
* Cardamom Capsule

* Tulsi elixir 1.Veda
13. Clove:
* Clove oil 1.Herbins
* Neem+Clove toothpaste 1.KUDOS
* Clove Tablet 1.CARLYLE
*Clove extract 1.Nutricost
14. Sage:
* Sage extract 1.Swanson
* Sage leaf 1.Etanics
* Sage leaf 1.Live well
* Menoforce Sage Tablet 1.A. Vogel
15. Cardamom:
» Cardamom Drops 1.TYMON

* Cardamom Agrohomeopathy

1.Homfert truly organic Itd.
1.DR. WARDE’s

16. Fenugreek:

* Fenugreek extract

* Methi powder

* Methi lactation support

1.ZAZZEE
1.Indus valley
1.Healthfarw

17. Calendula:
* Calendula ointment

1.Multimedicos
1.Vinny Herbal

Cat’s claw tablet
* Capsule

* Calendula Capsule 1.Horbaach
« Calendula Flower

18. Cat’s Claw: 1.Horbaach
* Liquid extract 1.Biotrex

1.Vinny Herbal

CONCLUSION:

Herbal medicine continues to play a significant role in
modern wound care due to its rich history,
accessibility, and proven therapeutic potential.
Numerous plant-derived compounds possess potent
wound healing and anti-inflammatory properties,
often acting through mechanisms such as promoting
collagen synthesis, modulating cytokine production,
enhancing angiogenesis, and reducing oxidative
stress. Herbs like Aloe vera, Centella asiatica,
Curcuma longa (turmeric), Calendula officinalis, and
Chamomilla recutita have demonstrated efficacy in
both traditional and clinical contexts. While existing

1@, INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY
-

evidence  supports  their  therapeutic  use,
standardization of herbal extracts, detailed
mechanistic studies, and rigorous clinical trials
remain necessary to ensure safety, consistency, and
efficacy. Integrating herbal therapies with
conventional treatments could offer synergistic
benefits, paving the way for more holistic and patient-
friendly approaches to wound management and
inflammation control. In alternative medicine,
traditional herbal medicines are significant. Ginger
possesses  anti-inflammatory,  antiviral, and
antioxidant properties. A common ayurvedic
medicinal herb, garlic has been utilized as a culinary
flavor enhancer and treatment. Coriander was used to
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treat gastrointestinal disorders in ancient medicine.

Numerous biological effects, including anti-
inflammatory, antiviral, antioxidant, anti-cancer,
antibacterial, anti-arthritic, and  anti-diabetic

properties, are demonstrated by turmeric. The volatile
and nonvolatile chemicals in fennel have spasmolytic,
carminative, and stimulating properties. As a home

treatment, cardamom can treat a number of
conditions, including headaches, nausea, and
indigestion.  Clove is a stimulant, carminative,

flavoring agent, antiseptic, and antibacterial. It is also
utilized as an anodyne and an antiemetic. Clove oil is
used by dentists as an oral anesthetic and to disinfect
root canals. In summary, the knowledge on medicinal
herbs will serve to generate interest in this medicinal
species by defining new pharmacological and clinical
applications, and it might be useful in the future for
creating new medication formulations.

REFERENCE

1. Burke, A., Smyth, E., & FitzGerald, G.A.
Analgesic antipyretic agents; pharmacotherapy of
gout. In L.B. Brunton, J.S. Lazo & K.L. Parker
(Ed.) Goodman & Gilman's the Pharmacological
Basis of Therapeutics (pp. 671-715). New York:
McGraw-Hill. 2005

2. Nadkarni AK. Indian Materia Medica.Popular
Press Bldg. 2000. www.ijapbc.com

3. Landen NX, Li Dongging, Stahle M. Transition
from inflammation to proliferation: acritical step
during wound healing. Cell Mol Life Sci
2016;73(20):3861—
85.www.elsevier.com/locate/jtv.

4. Chedea VS, lJisaka M. Inhibition of soybean
lipooxygenases-structural and activity models for
the lipooxygenaseisoenzymes family: recent
trends for enhancing the diversity and quality of
soybean products. In Tech., 2005; 6: 100-13.
http://iamjournal.com

5. Akansha Shandarkar, Nikita Pawar, Arundhati
kore, jagruti shelar, Anti-inflammatory Agents: A
review on herbs that reduces inflammation,
international journal of pharmaceutical sciences.
Sci 2025, bol.3, issue 6. 444-
401.https://wwwijpsjournal.com.

6. Lindley LE, Stojadinovic O, Pastar I, Tomic-
Canic M. Biology and biomarkers for wound
healing. Plast Reconstr Surg 2016;138(Suppl.
3)18Se28S.

1@, INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY
-

7.

10.

11.

12.

13.

14.

15.

16.

17.

Gauglitz GG, Korting HC, Pavicic T, Ruzicka T,
Jeschke MG. Hypertrophic scarring and keloids:
pathomechanisms and current and emerging
treatment strategies. Mol Med 2011; 17:113e25.
Berman B, Maderal A, Raphael B. Keloids and
hypertrophic scars: pathophysiology,
classification, and treatment. Dermatol Surg
2017;43(Suppl. 1): S3e18

Lind Holm, C.; Searle, R. Wound management
for the 21st century: Combining effectiveness and
efficiency.Int. Wound J. 2016, 13, 5-15.
[CrossRef]

Mustoe, T. Understanding chronic wounds: A
unifying hypothesis on their pathogenesis and
implications for therapy. Am. J. Surg. 2004, 187
(Suppl. 1), S65-S70. [CrossRef]

James, G.A.; Swogger, E.; Wolcott, R.; Pulcini,
E.D.; Secor, P.; Sestrich, J.; Costerton, J.W.;
Stewart, P.S. Biofilms in chronic wounds. Wound
Repair Regen. 2008, 16, 37-44. [CrossRef]
McCarty, S.M.; Percival, S.L. Proteases and
Delayed Wound Healing. Adv. Wound Care
2013, 2, 438-447. [CrossRef]

Ben-Porath, I.; Weinberg, R.A. The signals and
pathways activating cellular senescence. Int. J.
Biochem. Cell Biol. 2005, 37, 961-976.
[CrossRef] [PubMed]

Schultz, G.S.; Sibbald, R.G.; Falanga, V.; Ayello,
E.A.; Dowsett, C.; Harding, K.; Romanelli, M.;
Stacey, M.C.; Teot, L.; Vanscheidt, W. Wound
bed preparation: A systematic approach to wound
management. Wound RepairRe. 2003, 11 (Suppl.
1), S1-S28. [CrossRef] [PubMed]

Loots, M.A.; Lamme, E.N.; Zeegelaar, J,;
Mekkes, J.R.; Bos, J.D.; Middelkoop, E.
Differences in cellular infiltrate and extracellular
matrix of chronic diabetic and venous ulcers
versus acute wounds. J. Investig. Dermatol. 1998,
111, 850-857. [CrossRef] [PubMed]

Kuo, P.-C.; Kao, C.-H.; Chen, J.-K. Glycated type
1 collagen induces endothelial dysfunction in
culture.In Vitro Cell. Dev. Biol. Anim. 2007, 43,
338-343. [CrossRef] [PubMed]

Widgerow, A.D.; King, K.; Tocco-Tussardi, I.;
Banyard, D.A.; Chiang, R.; Awad, A.; Afzel, H.;
Bhatnager, S.;9. Priyadarsini K.I. The chemistry
of curcumin: From extraction to Therapeutic
agent. Molecules. 2014; 19:20091-20112
https://doi.org/10.3390/molecules191220091

163 |Page



18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

1@, INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY
-

Sakshi Gaikwad, Int. J. Sci. R. Tech., 2025 2(8), 147-165 [Review

Aggarwal BB, Kumar A and Bharti AC:
Anticancer potential of Curcumin. Preclinical and
clinical studies. Anticancer Research. 2003;
23(1/A):363-398

Rathore S, Mukim M, Curcumin: A Review for
Health Benefits, International Journal of Research
and Review 2020; 7(1).

Lestari M.L., Indrayanto G. Curcumin. Profiles
Drug Subst. Excip. Relat. Methodol. 2014;
39:113-204. https://doi.org/10.1016/B978-0-12-
800173-8.00003-9.

Gamage K, Dissanayake C, Angoda W, Waliwita
LC, A Review on Medicinal Uses of Zingiber
officinale (Ginger), International Journal of
Health Sciences and Research, 2020; 10(6).
Potential health benefits and scientific review of
ginger Najim A. Jabir Al-Awwadi College of
Pharmacy, Thi-Qar University, Irag. 2017,
9(7):111-116.
https://doi.org/10.5897/JPP2017.0459
Https://draxe.com/Nutrition /anti-inflammatory
herbs.

Rathod GB, Parmar P. Study of association of
thrombocytopenia  with  plasmodium  vivax
infection. Indian J of Med Sciences, 2017; 69: 33-
35.

Sahu A., Rawal N., Pangburn M. K. Inhibition of
complement by covalent attachment of
rosmarinic acid to activated C3b. Biochemical
Pharmacology, 1999; 57(12): 1439-1446. doi:
10.1016/s0006-2952(99)00044-1.

Amaral G. P., de Carvalho N. R., Barcelos R. P.,
et al. Protective action of ethanolic extract of
Rosmarinus officinalis L. in gastric ulcer
prevention induced by ethanol in rats. Food and
Chemical Toxicology, 2013; 55: 48-55. doi:
10.1016/j.fct.2012.12.038.

Jucelia pizzetti Beninca, Julliana Bastos
Dalmarlo, Moacir Geraldo pizzolatti, Tonia silvia
frode, Analysis of the Anti-inflammatory
properties of Rosrnorinus officinalis L. In mice.
Food chemistry 124(2011) 468-
475.www.elsevier-com//locate/food chem.

The culinary institute of America (2011). The
professional chef(athed).Hobaken,new sersey :
wiley.p, 180. ISBN.978-0-42 135-8

Rosemary, Drug.Com, 24 june.2024, Retrieved
22 march 2025.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Nair R, Sellaturay S, Sriprasad S. The history of
ginseng in the management of erectile
dysfunction in ancient China (3500-2600 BCE).
Indian J Urol 2012;28:

Fenton  WN. Lafitau, Joseph-Francois'.
Dictionary of Canadian Biography, 3; 19741741—
70.

Jia L, Zhao Y. Current evaluation of the
millennium phytomedicine-ginseng (n:
etymology, pharmacognosy, phytochemistry,

market and regulations. Curr MedChem 2009;
16:2475.

Lee C, Wen J. Phylogeny of Panax using
chloroplast trnC-trnD intergenic region and the
utility of trnC—trnD in interspecific studies of
plants. Mol Phylogenet Evol 2004; 31:894-903.

Kim KH, Lee D, Lee HL, Kim CE, Jung K, Kang
KS. Beneficial effects of Panax ginseng for the
treatment and prevention of neurodegenerative
diseases:past findings and future directions. J
Ginseng Res 2018; 42:239e47.

Wahid F, Khan T, Subhan F, Khan M, Kim Y.
Ginseng pharmacology: multiple molecular
targets and recent clinical trials. Drugs Future
2010; 35:399e407.

Shim JS, Song MY, Yim SV, Lee SE, Park KS.
Global analysis of ginsenoside Rglprotective
effects in beta-amyloid-treated neuronal cells. J
Ginseng Res 2017; 41:566e71.

P. Pushpagadan & S.K. Tiwari, Peppermint
handbook of herb & species, National Botanical
Research institute,India, page no:460-478.

Abid aslam maon, Akmal nazir, Muhammad
Kashif igbal khan, Tabir ahmad, Rabia zia, murid,
Muhammad Abrar, The therapeutic properties &
applications of aloevera:a review journal of
herbal medicine, Vol. 4,page no:1-39.

J. Hall, R. Bravo -clovzet, Anti-inflammatory
Herbs for Arthritis, bioactive Food as Diatery
Interventions for Arthritis & related Inflammatoty
Disease, Chapter -46,
https://dx.doi.org/10.1016/B978-0-12-397156-2-
00253.2

Deepika Singh, prabir k. Chaudhari, A review on
phytochemical & pharmacological properties of
Holybasil, industrial crops & products.www.
Elsevier.com/locate/incrop.

Vats, V., Yadav, S.P., Grover, J.K. 2004.
Ethanolic extract of Ocimum sanctum leave

164 |Page



Sakshi Gaikwad, Int. J. Sci. R. Tech., 2025 2(8), 147-165 [Review

partially  attenuates  streptozotocin-induced
alterations in glycogen content and carbohydrate
metabolism in rats. J. Ethnopharmacol. 90, 155-
160.

42. Maria. G. Goni, sara k. Roura, Alejandra. G.
Ponce, Maria.R.Moreira, Clove (Syzygium
aromaticum)oils,  Essential oils in food
preservation, flavor & safety, chapter -39,
https://dx.doi.org/10.1016/B978+0-12-416641-
7-000.39-0

43. Health Benefits of Cloves: Uses, Benefits & Side
Effects
https://share.google/TWhs5158 AHM5GK90I

44, What is cardamom? Benefits and uses of

cardamom spice,
https://www.mastervlass.com/articles/what-is-
cardamom-benefits-and-uses-of what-is-

cardamom-benefits-and-uses-ofcardamom-
spice#what-is-cardamom, Accessed: July 15,
2021.

45. 10 Health Benefits of Cardamom, Backed by
Science,
https://www.healthline.com/nutrition/cardamom
-benefits, Accessed: July 15, 2021.

46. A.C. Gongalves, S. Castro, J. Paiva, C. Santos, P.
Silveira, Taxonomic revision of the genus
Calendula (Asteraceae) in the Iberian Peninsula
and the Balearic Islands, Phytotaxa 352 (1) (2018)
1, https://doi.org/10.11646/ Phytotaxa.352.1.1.

47. Tutin TG, Heywood VH, Burges NA, Valentine
DH, Walters SM, Webb DA (Eds.), Flora
Europaea: Plantaginaceae to Compositae (and
Rubiaceae), 4, Cambridge University Press,
Cambridge, 1964, p. 207.

48. C. Ao, Comparative anatomy of bisexual and
female florets, embryology in Calendula
officinalis  (Asteraceae), a  naturalized
horticultural plant, Sci. Hortic.114 (3) (2007)
214-219,
https://doi.org/10.1016/j.scienta.2007.06.019

49. Herbal formulations containing herbal additives.
https://share.google/snIxwOFawfxWpBsOy.

HOW TO CITE: Sakshi Gaikwad*, Vikram Sarukh,
Gauri Paithankar, Pooja Lasure, Ramdas Darade, A
Review of Anti-Inflammatory Herbs for Wound
Healing: Traditional Knowledge and Insights
Applications, Int. J. Sci. R. Tech., 2025, 2 (8), 147-165.
https://doi.org/10.5281/zenodo.16811628

1@, INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY 165|Page
-



