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Abstract:

In ancient times various medicinal plants were used for wound healing as well as other diseases. In such way,
now many medicinal plants are subjected to show the wound healing properties. The medicinal plant shows
wound potential via activation of NF-Kb, favoring pro-inflammatory cytokines, increased expression of inducible
nitric oxide synthase, alpha 1 and 1 collagen, anti-oxidant activity and angiogenesis. The present review is about
the treatment of cuts and wounds includes the usage of plants and the plant extract. The extracts are taken from
the plants and their explants by using different solvents (water, ethanol etc) and by using different techniques
(infusion, decoction, percolation etc). Many studies were conducted to evaluate the extract of plants for wound
healing properties. Wound healing process can be classified into two class, they are basic science aspect of
wound healing and practical aspect wound healing. The basic science aspect of wound healing deals with the
four phases of wound healing and the practical aspect of wound healing are subdivided into acute and chronic
wounds. This review validate the traditional claims and development of safe, effective and globally accepted
medicinal plants for cuts and wounds. From this, we report various medicinal plant that can be used as wound
healing agent around the world.

Key words: Herbal Phytomolecules, Formulation, Wound healing,

Introduction

The survival of human beings need the medicinal plants in many ways. In worldwide, there are
35000 to 70000 of medicinal plant species, in those 7500 plant species are grown in India. From this
medicinal plants, many of them shows wound healing activities in several types of wounds. Skin is the largest
organ of the body and act as a barrier which contains 3 layers such as Epidermis (outermost layer of skin),
Dermis (underlying connective tissue of skin) and Hypodermis (a subcutaneous layer composed of adipose
tissue). Skin also known as cutis or integument. Wound is a rapid onset of injury which breaks the skin or
other parts of body include tissues. It is either physical or figurative. It is commonly happened because of an
accident, but also sutures, surgery and stitches can cause wounds. Wound can be classified as Incised wound
(a cut caused by sharp edge), Laceration (a wound caused by crushing force or tearing), Abrasion (a wound
caused by scraping force or friction), Punture (a wound caused by sharp, stabbing object) and others such as
acute wound, closed wound, open wound, penetration wound, gunshot wound, chronic wound etc.
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Healing of wounds

Generally, the wounds heal within 4 to 6 weeks by cells regeneration and with the help of blood clotting
factors, and without using any medicaments. But the chronic wounds are failed to heal within the timeframe.
These wounds was healed only by medicament. The wound healing occurs in four phases such as haemostasis
phase, inflammation phase, proliferation phase and remodeling phase.

1. Haemostasis: In this stage formation of clots occurs to stop the bleeding.
2. Inflammation: In this phase the wound exudates and become swell, warm and reddish in colour.
3. Proliferation: In this phase many cells are accumulated together and profuse to form new tissue.

4. Remodelling: In this stage the wound gets fully closed and the formation scar occur.
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Formulated Phytomolecules For Wound Healing Activities:

Many phytomolecules which are obtained from the medicinal plants have been reported to show
the wound healing activity on several types of wounds. These phytomolecules are obtained from the
medicinal plants and their explants by extraction process. The whole part of medicinal plant contain a many

phytomolecules which has many uses. These medicinal plants synthesize many chemical compounds for

various function such as defense and protection against microorganism, insects, and also for many diseases.

Calendula officinalis

Biological name: Calendula | Parts of plant: Phytomolecules:
officinalis Flower Flavonoids
Family : Formulation: Types of wounds:
Asteracea Ointment Cuts

Description: The Calendula officinalis has high quantity of flavonoids which helps to
minimize the inflammation and speed up the healing process.!

Camellia sinensis

Biological name: Parts of plant: Phytomolecules:

Camellia sinensis Leaves and leaf bud Catechin, Phenolic
compound and flavonoid

Family : Formulation: Types of wounds:

Theaceae Ointment Cuts
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Description: The ointment formulated from the extract of green tea which shows the
wound healing activity on post surgical wounds.2

Biological name:
Cinnamomum verum

Family :
Lauraceae

Parts of plant: Phytomolecules:

Bark Cinnamaldehyde and
quercetin

Formulation: Types of wound:

Cream and ointment

Cuts and infected wounds

Description: Cinnamomum verum promotes the granulation tissue formation, balance
the inflammatory cells infiltration and faster the process of wound healing.3

Biological name:
Hypericum patulum

Family :
Hypericaceae

Parts of plant: Phytomolecules:

Leaf Flavonoids, terpenoids and
steroid

Formulation: Types of wound:

Ointment Excision wound and

incision wound

Description: The wound healing property of the Hypericum patulum leaf extract may
be as a result of the presence of mixture of phytomolecules which includes flavonoids,

steroids and many others.*

Catharanthus roseus

Biological name:
Catharanthus roseus

Family :
Apocynaceae

Parts of plant: Phytomolecules:
Leaf Hydroxyproline
Formulation: Types of wound:
Gel Diabetic wounds
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Description: The hydroxyproline content supports the management of wound healing
and the wound contraction together by increasing the tensile strength.>

Biological name:
Quercus infectoria

Family :
Fagaceae

Parts of plant: Galls

Phytomolecules:
Flavonoid and gallic acid

Formulation:
Gel

Types of wound:
Wounds and burns

Description: The wound healing efficacy of this plant is due to its action on antioxidant

exzymes.b

Biological name:
Sambucus ebulus L

Family :
Adoxaceae

Parts of plant:

Phytomolecules:

Leaves Quercetin 3-0-glucoside
Formulation: Types of wounds:
Ointment Incision and  excision

wounds

Description: The wound healing effect of Sambucus ebulus is may due to the synergic
effect of the phytomolecules present in the methanolic extract of this plant.”

Biological name:
Cinnamomum zeylanicum

Family :
Lauraceae

Parts of plant:

Phytomolecules:

Bark Volatile oil contains
cinnamic aldehyde, eugenol
and terpenes

Formulation: Types of wounds:

Gel Incision, excision and dead

space wounds

Description: The ethanolic extract shows the crucical phases of healing such as
collagagenation, wound contraction and epithelization.?

Matricaria recutita

Biological name:
Matricaria recutita

Parts of plant:
Dried flowers

Phytomolecules:
Hydroxyproline
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Family :
Asteraeae

Formulation:
Gel

Types of wound:

Incision wounds, excision
wounds and dead space
wounds

Description: The presence of hydroxyproline content support the use of the Matricaria
recutita in the management of wound healing.’

Biological name:
Curcuma longa

Family :
Zingiberaceae

Parts of plant:
Rhizome (root)

Phytomolecules:
Curcumin and curcuminoid

Formulation:
Nanoparticles

Types of wound:
Wounds, cuts and burns

Description: Curcumin has powerful effect on wound healing and reduce the time

needed for wound healing.10

Biological name:
Azadirachta indica

Family :
Meliaceae

Parts of plant:
Leaves

Phytomolecules:
Nimbidin and sodium
nimbidate

Formulation:
Gel

Types of wound:
Cuts and infective wounds

Description: The nimbidin and sodium nimbidate contains excellent nutrition which
involves in the formation of collagen and new capillaries thus it speed up the process of

wound healing.11

Aloe vera

Biological name:
Aloe vera

Family :
Liliaceae

Parts of plant:
Leaves

Phytomolecules:
Glucomannans

Formulation:
Ointment

Types of wound:
Surgical wounds, diabetic
foot ulcer and burns

Description: It supports the wound healing process by enhancing the activity of
glycolytic enzyme and by delivering energy for cellular restoration.12

1572 www.journal-innovations.com




Innovations, Number 73 June 2023

Cleome viscosa

Biological name: Parts of plant: Phytomolecules:

Cleome viscosa Seeds Hydroxyproline and
triterpenoid

Family : Formulation: Types of wound:

Capparaceae Ointment Incision ~ wound and
excision wound

Description: The wound healing activity of Cleome viscosa is depending on the
hydroxyproline content present in it.13

Biological name: Parts of plant: Phytomolecules:

Clematis gouriana Leaves Ursolic acid and
hydroxyproline

Family : Formulation: Types of wound:

Ranunculaceae Paste Purulent wounds

Description: The wound healing occurs by increasing weight of granulation
tissue and tensile strength.14

Biological name: Parts of plant: Phytomolecules:
Blumea balsamifera Leaves Flavonoids and
Terpenoids
Family : Formulation: Types of wound:
Asteraceae Gel and oil Incision Wounds

Description: The wound healing activities of Blumea balsamifera can
improved the wound contraction and closure and the hydroxyproline content
was increased the contraction of the wound healing.15

Biological name: Parts of plant: Phytomolecules:
Amaranthus spinosus Root and leaves Flavonoids,Saponins,
Family : Phenolics and Tannins.
Amaranthaceae Formulation: Types of wound:
Powder dosage form Excision wound.

Description: The Amaranthus spinosis of ‘root occurs wound healing
properties. Various phytomolecules involved tannin is responsible for wound
contraction in the medicinal plant.16
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Ficus racemosa

Biological name:
Ficus racemosa

Family :
Moraceae

Parts of plant:
Bark and roots

Phytomolecules:
Lupeol, beta sitosterol and
lupeol acetate

Formulation:
Gel

Types of wound:
Incision wounds

Description: It enhance the effect of wound healing by enhancing the cell

proliferation and prevent the microbial invasion.?

Biological name:
Bambusa vulgaris

Family :
Poaceae

Parts of plant:
Leaves

Phytomolecules:
Ascorbic acid, vit B2,
flavonoid and phenolic
compounds

Formulation:
Gel

Types of wound:
Excision wound and
inflammatory disorder

Description: The phytomolecules can be beneficial in the process of wound

healing.18

Biological name:
Bryophyllum pinnatum

Family :
Crassulaceae

Parts of plant:
Leaves

Phytomolecules:
Flavonoids and phenolic
content

Formulation:
Gel

Types of wound:
Cuts and wounds

Description: It supports the healing of wounds by decrease in inflammatory

infiltration and develops the new vessels.1?

Chloroxylon swietenia

Biological name:
Chloroxylon swietenia

Family :
Rutaceae

Parts of plant:
Leaves

Phytomolecules:
Alpha pinene, sabinene and
octan-3-ol

Formulation:
Ointment

Types of wound:
Excision wounds

Description: It supports the wound healing process by the presence of

phytomolecules.20
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Eucalyptus

Biological name:
Eucalyptus

Family :
Myrtaceae

Parts of plant:
Leaves

Phytomolecules:
Phellandrene, beta
eudesmol and luteolin

Formulation:
Nanoemulsion

Types of wound:
Boils, sores and cuts

Description: The nanoemulsion of eucalyptus used to support the healing of various

types of wounds.2!

Biological name:
Aegle marmeolos

Family :
Rutaceae

Parts of plant:
Seeds

Phytomolecules:
Aegeline, flavonoids and
marmeline.

Formulation:
Ointment

Types of wound:
Wounds, boils and cuts

Description: The substance like quercetin are mainly responsible for the healing of

incision and excision wounds.22

Biological name:
Simmondsia chinensis

Family :
Simmondsiaceae

Parts of plant:
Seed

Phytomolecules:
Liquid wax, sterol and
vitamins

Formulation:
0il

Types of wound:
Sun burn

Description: In the scratch wound experiment it shows the activity of healing in

various types of wounds.23

Lindera erythrocarpa

Biological name:
Lindera erythrocarpa

Family :
Lauraceae

Parts of plant:
Fruits

Phytomolecules:
Lucidone

Formulation:
Gel

Types of wound:
Cuts and wounds
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Description: Lucidone supports the wound healing process by preventing the free
radicals induced oxidative stress and inflammation in human skin.24

Biological name:
Malva sylvestris

Family :
Malvaceae

Parts of plant:

Phytomolecules:

Flowers Malvin, glycoside and folic
acid

Formulation: Types of wound:

Ointment Diabetic foot ulcer

Description: The malva sylvestris supports the wound

wounds.25

healing by contraction of

Punica granatum

Biological name:
Punica granatum

Family :
Punicaceae

Parts of plant:
Flower

Phytomolecules:
Polyphenolic  compounds
and ellagic acid

Formulation:
Ointment

Types of wound:
Diabetic wounds

Description: The punica granatum stimulate the contraction of wounds in the

treatment of wound healing.?

Vitis vinifera

Biological name:
Vitis vinifera

Family :
Vitaceae

Parts of plant:
Seed

Phytomolecules:
Flavonoids, tannins and
catechin

Formulation:
Ointment

Types of wound:
Burns

Description: Vitis vinifera showed the healing activity by enhancing TGF-Beta 1, VEGF,

as well as Type 1 collagen.26

Euphorbia hirta

Biological name:
Euphorbia hirta

Parts of plant:
Whole plant

Phytomolecules:
Flavonoids and tannins
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Family :
Euphorbiceae

Formulation:
Cream

Types of wound:
Burn wound

Description: The cream of Euphorbia hirta manifested the wound healing activity with
the use of euphorbia hinta plant.2”

Allium sativum

Biological name:
Allium sativum

Family :
Liliaceae

Parts of plant:

Phytomolecules:

Garlic Bulb Flavonoid, alliin and allicin
Formulation: Types of wound:
Jelly Minor open wounds

Description:The plant part of garlic which combined with honey gives the jelly form
to produce healing propertie of minor open wound.28

Carica papaya

Biological name:
Carica papaya
Family :

Cariaca papaya

Parts of plant: Phytomolecules:
Fruits Hydroxyproline
Formulation: Types of wound:
Tablet Excision and dead space

Description: The fruit of carica papaya promotes the wound healing and extent of
wound closure.The hydroxyproline content in wound is delayed to healing process.2?

Biological name:
Rosemary officianalis

Family :
Lamiaceae

Parts of plant: Phytomolecules:
Flower Flavonoids
Formulation: Types of wounds:
Gel

Diabetic wound

Description: The flower part of Rosemary officianalis occurs in healing the diabetic
wound and Gel formulation can reduce the inflammation,wound contraction and
collagen disposition can be detected as wound healing treatment.3?
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Laurus nobilis

Biological name:
Laurus nobilis

Family :
Lauraceae

Parts of plant: Phytomolecules:

Leaf Flavonoids and
Triterpenoids

Formulation: Types of wound:

Gel Incision and  Excision

wound

Description: Laurus nobilis

in the leaf part shows

the better wound healing

properties.Various constituents flavonoids is responsible for wound contraction.3!

Biological name:
Glycyrrhizin glabra

Family:
Fabaceae

Parts of plant: Phytomolecules:

Root Glycyrrhizin and
thymoquinone

Formulation: Types of wound:

Gel Excision wound

Description: The root part can promote the wound healing activities through the

inhibition of nitric oxide and accelerate wound closure.32

Biological name:
Trigonella foenum gracum
Family :

Fabaceae

Parts of plant: Phytomolecules:

Seed Flavonoids

Formulation: Types of wound:

Hydrogel Incision and  Excision

wound

Description: The Trigonella foenum graecum contains

the constituents flavonoids

and triterpenoids shows the great wound healing activities and also have

antimicrobial properties.33

Datura alba

Biological name:
Datura alba
Family :
Solanaceae

Parts of plant: Phytomolecules:

Leaves Flavonoids,Alkaloids and
Terpenoids

Formulation: Types of wound:

Ointment Incision,Excision and Dead

space model.

Description: The Datura alba of leaf part shows the wound contraction and wound

healing activities.34
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Gmelina arborea

Biological name:
Gmelina arborea

Family :
Lamiaceae

Parts of plant:
Leaves

Phytomolecules:
Alkaloids,Flavonoid and
hydroxyproline.

Formulation:
Powder

Types of wound;
Incision and excision.

Description: The Gmelina arborea leaf part have the phytomolecules such as
hydroyproline, flavonoids is used for the treat the wound.35

Centella asiatica

Biological name:
Centella asiatica

Family :
Apiaceae

Parts of plant:
Aerial parts

Phytomolecules:
Triterpenoids and
asiaticosides

Formulation:
Cream

Types of wound:
Incision and excision
wounds

Description: Centella asiatica used in the treatment of both incision and excision

wounds.36

Biological name:
Juglans regia

Family :
Juglandaceae

Parts of plant:

Phytomolecules:

Whole part Phenolic coumpound
Formulation: Types of wound:
Gel Cuts and wound

Description: The aim of juglans regia is used as a natural wound healers and also it
have a anti-inflammatory activity.3”

Morinda citrifolia

Biological name:
Morinda citrifolia

Parts of plant:
Leaves

Phytomolecules:
Hydroxyproline, tannis and
flavanoids
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Family : Formulation: Types of wound:

Rubiaceae Gel Excision and dead space
wounds

Description: Morinda citrifolia increase the contraction rate of wounds,

epithelialization rate and weight of granulation tissue.38

Biological name: Parts of plant: Phytomolecules:

Impatiens balsamina

Family :
Balsaminaceae

Leaves Polyphenols and steroids
Formulation: Types of wound:
Gel External wound

Description: Impatiens balsamina used to reduce the inflammatory cells and wider the
area of collagen when compared with the control.3°

Biological name:
Lawsonia alba

Family :
Lythraceae

Parts of plant: Phytomolecules:

Leaves Sterol, lawsone, tannins
and proteis

Formulation: Types of wound:

Ointment Excision wound

Description: The ointment of lawsonia alba shows the better wound healing property

compare to the oral form. 40

Biological name:
Radix astragali

Family :
Fabaceae

Parts of plant: Phytomolecules:

Whole part of plant Astragaloside, NF3 and
calycosin

Formulation: Types of wound:

Gel Diabetic foot ulcer

Description: Radix astragali had NF3 (nitrogen trifluoride) herbal which promote the

healing of diabetic foot ulcer.#!

Tridax procumbens

Biological name:
Tridax procumbens

Parts of plant:
Whole plant

Phytomolecules:
Hydroxyproline
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Family :
Asteraceae

Formulation:
Gel

Types of wound:
Excision and incision
wounds

Description: Tridax procumbens medicinal plant which contains hydroxyproline to
enhance the granulation tissue in the in excision and incision wounds.*2

Biological name:
Vernonia arborea

Family :
Asteraceae

Parts of plant:
Bark

Phytomolecules:
Phenolic resin

Formulation:
Ointment

Types of wound:
Excision, incision and dead
space wounds

wound healing activity.43

Description: The phytomolecules present in the bark of venonia arborea faster the

Terminalia chebula Biological name:
Terminalia chebula

Family :
Combretaceae

Parts of plant:
Fruits

Phytomolecules:
Tannins

Formulation:
Ointment

Types of wound:
Cutaneous wound

Description: The tannins extracted from the fruit of terminalia chebula enchance the

b“ = « =8 healing of cutaneous wound in rats which shows angiogenic and anti-bacterial

activity.+4

Conclusion:

There are several herbal medicinal plant in this world which contain many phytomolecules it

deal with number of diseases and resolved. These medicinal plants are used traditionally and also by tribal

people. The extract of plant was obtained by the extraction method such as soxhlets, percolation, maceration,

decoction and etc. From the extract some formulations such as ointment, gel, nanoemulsion and others was

formulated and evaluated. Many medicinal plants are proven to show the wound healing activities from that
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we had investigated about some plants such as Calendula officianalis, Camellia sinensis, Cinnamon verum,
Hypericum patulum, Catharanthus roseus, Quercus infectoria, Sambucus ebulus, Cinnamomum zeylanicum,
Matricaria recutita, Curcuma longa, Azadirachta indica, Aloe vera, Cleome viscosa, Clematis gouriana, Blumea

balsamifera, Amaranthus spinosus, Ficus racemosa, Bambusa vulgaris, Bryophyllum pinnatum, Chloroxylon

swietenia, Eucalyptus, Aegle marmelos, Simmondsia chinensis, Lindera erythrocarpa, Malva sylvestris, Punica
granatum, Vitis vinifera, Euphorbia hirta, Allium sativum, Carica papaya, Rosemary officianalis, Laurus
nobilis, Glycyrrhizin glabra, Trigonella foenum, Datura alba, Gmelina arborea, Centella asiatica, Juglans regia,
Morinda citrifolia, Impatiens balsamina, Lawsonia alba, Radix astragali, Tridax procumbens, Vernonia
arborea and Terminalia chebula. The goal of our review work is to study about these plants and their
phytomolecules and also their activities on several wounds. The results that we had studies from the below
references are reported in our review work.
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