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ABSTRACT

Medicinal plants' natural bioactive compounds and low side effects when compared
tosynthetic treatments have drawn a lot of attention to their therapeutic potential in
dermatology. This review highlights the pharmacological characteristics and
effectiveness of the wide variety of plants that have historically been used to treat skin
disorders, including psoriasis, acne, eczema, and skin ageing. It has been demonstrated
that plants with anti-inflammatory, antioxidant, antibacterial, and wound-healing
qualities include aloe vera, sandalwood (Santalum album), chamomile (Matricaria
chamomilla), and Alexandrian laurel. Flavonoids, terpenes, and polyphenols are just a
few of the bioactive substances that these plants use to help maintain and repair healthy
skin. The study also explores the molecular mechanisms that underpin their therapeutic
actions, emphasising the necessity for additional clinical trials to confirm their safety and
efficacy in modern dermatological practice. Medicinal plants continue to be a possible
option or supplement to traditional skin care treatments.

which are responsible for producing the
protective protein Kkeratin. Keratinocytes

INTRODUCTION also allow UV-B radiation absorption in the
The skin is the largest organ in the body, skin, which is required for vitamin D
making up about 15% of an adult's total activation. Keratinocytes also help to
weight. It carries out several vital tasks, manage calcium levels. Collagen, a fibrillar
such as limiting the body's excessive water structural protein, is the primary constituent
loss, aiding in thermoregulation, and of the middle layer, or [1] dermis. The
providing defence against biological, panniculus, or subcutaneous tissue, also
chemical, and physical threats from the known as the hypodermis, on which the
outside world. The skin is made up of three dermis is placed, is composed of tiny lobes
layers:  dermis,  epidermis,  and of fat cells known as lipocytes.
subcutaneous tissue. The epidermis is made

up of a type of cell known as keratinocytes, Depigmentation Of skin:
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Melanocytes oxidise hydroquinone to
produce melano cytotoxic chemicals,
including quinones. The metabolic
processes of the melanocyte can be
inhibited by these molecules. When
pigment cells are destroyed by these
cytotoxic chemicals, the result is skin
depigmentation. Moreover, hydroquinone
acts on the rate-limiting enzyme tyrosinase
to prevent the enzymatic oxidation of
tyrosine to dopaquinone. Skin irritation and
allergic contact dermatitis are common side
effects of hydroquinones, particularly in
people with darker skin tones. Rare
instances of exogenous ochronosis and
irreversible depigmentation have been
reported with prolonged use. [2]

Inhibition of Melanin Production:

Tyrosinase Inhibition: Tyrosinase is an
essential component of melanin production.
Reduced melanin synthesis can be achieved
by inhibiting its activity. Several skin-
lightening agents, including hydroquinone
and arbutin, act primarily through
tyrosinase inhibition.

Inhibition of Other Enzymes: Reducing
melanin synthesis can also be achieved by
targeting other  melanogenesis-related
enzymes, such as the tyrosinase-related
proteins TRP-1 and TRP-2.

Skin Antiaging:

Alpha-TocopherolandCoenzymeQ10

Alpha-tocopherol ~ (Vitamin  E) s
regenerated and its oxidative degradation
prevented by ubiquinol (Coenzyme Q10).
Coenzyme Q10 is the only lipid-soluble
antioxidant synthesized by animal cells,
although  its  regeneration  through
enzymatic processes declines with age.
Additionally, Coenzyme Q10 supports skin
health by preserving collagen content,
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promoting the synthesis of key cutaneous
proteins through gene induction, and
inhibiting the activity of metalloproteinases
such as collagenase.[3]

Cellular and Molecular Mechanisms

DNA Repair: Strengthening DNA repair
mechanisms helps sustain cellular function
and protect against age-related disorders.
This involves boosting the activity of
enzymes that correct mutations and repair
DNA damage.

Telomere Maintenance: With every cell
division, telomeres—the protecting ends of
chromosomes—get shorter, which
accelerates the ageing process. Approaches
like activating telomerase aim to preserve
or extend telomere length.

Autophagy: This self-cleaning process
enables cells to remove damaged
components and recycle them. Enhancing
autophagy helps maintain cellular health
and prevent the buildup of defective
proteins and organelles.

Proteostasis: Proper protein balance within
cells is essential. Age-related protein
dysfunction can be mitigated by promoting
chaperone activity and accelerating the
removal of misfolded proteins.

Antioxidant: Antioxidants can sometimes
act as pro-oxidants as well. Consequently,
antioxidant's effectiveness and advantages
depend critically on how it is distributed
throughout the body. Topically applied
antioxidants constitute an important class of
pharmacologically active compounds that
can both prevent and mitigate UV-induced
skin damage and ageing. Superoxide,
peroxyl and hydroxyl radicals, singlet
oxygen, and peroxynitrite are among the
reactive oxygen species (ROS) that
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antioxidants protect skin cells from
oxidative damage. ROS-induced oxidative
stress in the skin is linked to photodamage,
cancer, inflammation, and ageing.

Vitamin E: It neutralises singlet oxygen in
the cell membrane, which stabilises the
membrane and stops lipid peroxidation,
which can rupture the membrane by
oxidising unsaturated fatty acids from
membrane phospholipids,such as
arachidonic acid.
Coenzyme Q10: decreases the production
of free radicals and the regeneration of
vitamin E, decreases the formation of
metalloproteinase in fibroblasts caused by

ARTICLE ID: BTS0326008

UVA, and decreases mitochondrial
oxidative damage in keratinocyte DNA.

Antiacne:

The main cause of acne beginning and
progression is hyperandrogenism, which
can lead to increased sebum production, an
inflammatory response,
hyperkeratinization, bacterial colonisation,
and occlusion of the sebum duct. Acne is
most common on the face, chest, and upper
back because of the large number of
sebaceous glands in these areas. [4]
Retinoids: Topical and oral retinoids like
tretinoin and isotretinoin reduce sebum
production and avoid clogged pores by re-
establishing the skin cells' normal shedding
in the hair follicle.

touriga,beach

Family Carbazole.[5]
:Clusiaceae

Biological o
source :

The oil is

extracted from
the seeds of

0

S PLANT NAME | PHYTOCONSTITUENTS SKIN BENEFITS

N

o]
Name: Xanthones, Anti Aging-By

1 | Alexandrian Coumarins, maintaining yourskin's
laurel. Benzodipyranone, elasticity and firmness, it

Terpenes and helps prevent wrinkles

Synonym: terpenoids, Tannins and, in certain situations,
Mastwood,sati Flavonoids, Esters, even lessen them.
n Oxygenated,

Hydrocarbons, Ethers,
touriga. Calaustralin, Shikimic
acid, Brasiliensic acid,

Xanthones

Moisturising-Reducing
and preventing breakouts
and soothing and
moisturising the skin.

Wound Healing-
Relieving sunburns and
small wounds of their
burning and redness.

Antioxidants-essential for
shielding  skin  from
ageing-causing free
radicals brought on by
exposure to environmental
elements like pollutionand
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Calophyllum sunlight.[6]
inophyllum .

Fig 1: Alexandrian

laure
Name:Ashwa Steroids, glycosides, Anti Aging-Collagen is a
2 | gandha flavonoids, phenolics, necessary ingredient for

saponins, preserving the health of

Synonym:Wi phytophenols, the skin since it gives the

nter cherry, withasomniferanolide, skin its structure,

Varahkarni, somnifera, flexibility, and firmness.

Asgandha, withanolides,3-a-

Ajagandha, gloyloxytropane, Moisturising-With the

Vajigandha. withananin, pseudo- use facial toner you may
withanine, tropine, decrease the visibility of

Family:Solan pseudotropine, pores on your skin,

aceae. anaferine, revitalise your
Somniferinine.[7] appearance, eliminate

Biological extra oil, and preserve

source:lt is skin hydration.

made out of

the dried stem Antioxidants -included in

bases and = a ashwagandha such as

roots of ascorbic acid, reduced

Withania glutathione, and

somnifera. tropine superoxide dismutase,

QY help shield the skin from

oxidative damage brought
on by free radicals.[8]

Fig 2:

Ashwagandh

a
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Name: Ginseng

Synonym: Ginseng,
Panax schinseng,
Panaxpseudoginsen

g

Family: Araliaceae

Biological source:
The root is the
primary part used,
and it can be
consumed in various
forms such as dried,
powdered, or as an
extract of Panax
ginseng.

5 %
A

Fig 3 :Ginseng

Notoginseng, ginsenosides,
saponins, polyacetylene,
volatile oil, and
polysaccharides such as
pectin and starch-like
glucans. Dextran and
arabinogalactan are
examples of glucans that
resemble starch. [9]

Anti Aging-By controlling
matrix metalloproteinases in

human fibroblast type I
collagen, ginseng extract
improves the suppleness and
water content of skin.

Skin whitening - decreasing
wrinkles and other ageing
symptoms;increasingcollagen
synthesis and suppleness;
lowering inflammation and
puffiness; and lightening or
whitening the skin.[10]

Name: Asiatic
Pennywort

Synonym:
Coinwort, gotu kola,
spadeleaf, Indian
pennywort, and
Asian pennywort.

Family: Apiaceae

Biological source:
The leaves are the
primary parts used
often as fresh or
dried, Stems of
Centella asiatica.

BcaryophylleneSesquiterpen
es, plant sterols, pentacyclic
triterpenoids,saponins,isopre
noids,Phenylpropanoid
derivatives include
flavonoids, caffeoylquinic
acids, and eugenol
derivatives, Flavonoids.[11]

kaempferol

Anti -Aging-Increase the
production of collagen,

especially type I collagen this
may have anti-aging property.

Moisturising-Skin surface
hydration status was increased
and transepidermal water loss
was decreased in formulations
containing varying doses of
Centella asiatica extract.

Antioxidant -In addition to
helping to improve skin barrier
function (decrease in TEWL
and pH value), the active
ingredients in extract—
especially saponins, flavonoids,

© BTS Pharma Empire All Rights Reserved 5
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Fig 4: Asiatic
Pennywort

HO

eugenol

and phenolic acid—show
antioxidant.[12]

Name: Myrrha

Synonym:
Common myrrh,
Somali myrrhor,
African myrrh, and
herabol myrrh.

Family:
Burseraceae

Biological source:
The primary part
used is the gum
resin, which is
harvested from the
bark of the tree.
This resin is
collected by making
incisions in the bark
and allowing the
gum to ooze out and
harden from
Commiphora
molmol.

Fig 5: Myrrha

pinene, limonene,
diterpenes, sesquiterpenes,
metacresol, and eugenol.
resin up to 40%, acid gums
60%, and esters of another
resin (linked to
polysaccharides and the
enzyme oxidase).
Additional ingredients
consist of Flavonoids
Alkaloids in Tannins
Glycoides Steroids Saponins
Terpenoid, Sugars .[13]

limonene

MH
X

myrcenol

Anti-Aging Properties-By
lessening the appearance of
wrinkles and fine lines,
bioactive chemicals found in
myrrh help prevent aging.

Anti-Inflammatory Effects- Its
ability to reduce inflammation
can help to calm inflamed skin
blushing.

Hydrating And Moisturizing-
It improvesthe suppleness and
hydration of the skin, giving the
appearance of healthier
additional water in it.

Prevention of Acne-The
antibacterial qualities of myrrh
aid in the prevention of acne
and other skin problems.[14]

© BTS Pharma Empire All Rights Reserved 6
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Name: Wheat

Synonym: gehu
,godi

Family: Poaceae

Biological source:
Wheat is obtained
from the seeds of
the Triticum species,
primarily Triticum
aestivum.

Fig 6: Wheat

The starchy endosperm also
contains 13% proteins,
including Vanillic acid,
gliadins, albumins,
glutenins, and globulins,
and 15% lipids. Minerals
and dietary fibres are
present in little amounts—O0
or 5% and 1 or 5%,
respectively. [15]

IO

vanillic acid

Anti Acne-beneficial for oily
and acne-prone skin because of
its absorbent qualities, which
can help reduce the production
of excess oil.

Hydration: wheat kernel, wheat
germ oil works wonders as a
moisturiser. It can increase the
texture of the skin and keep the
skin hydrated.

Anti-Inflammatory
Properties: reduce eczema and
acne since it may relieve
inflamed skin and lessen
redness.[16]

Name: Chamomile

Synonym: German
chamomile

Family: Asteraceae

Biological source:
The dried flower
heads of Matricaria
chamomilla which
are rich in
flavonoids and
essential oils, are its
biological source

Fig 7: Chamomile

Flavonoids like luteolin,
apigenin, and quercetin;
coumarins like
umbelliferone; terpenoids
like a-bisabolol, a-bisabolol
oxide A and
B,chamazulene, and
sesquiterpenes; and other
compounds like tannins,
anthemic acid, choline,
polysaccharides, and
phytoestrogens.[17]

apigenin

Anti-Inflammatory:
chamazulene and bisabolol, can
help lessen the swelling and
redness that come with acne
lesions.

Antibacterial-
Propionibacterium acnes and
other acne-causing bacteria can
be inhibited from growing by
the inherent antibacterial
qualities of chamomile essential
oils.

Antioxidant -shielding the skin
from oxidative stress, which can
worsen skin irritation and cause
acne.[18]
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Name: Common
marigold

Synonym: Pot
marie gold

Family: Asteraceae

Biological source:
The dried petals or
extracts of
Calendula
officinalis are
commonly used in
skincare products.

volatile oil, quinine,
flavonoids, triterpenoids,
glycosides, saponins,
carotenoids, and
steroids.[19]

quinine

Anti_Acne-By lowering
microorganisms on the skin and
avoiding infections, its
antibacterial qualities can aid in
the treatment of acne.

Anti-inflammatory Properties
-Due to its ability to reduce
irritation and inflammation,
calendula is beneficial for
treating skin disorders such as
psoriasis, dermatitis, and
eczema.

Wound Healing-By
encouraging tissue regeneration,
the flower's extracts are known
to aid in the healing of wounds.
For mild burns, abrasions, and
wounds, this can be helpful.

Fig 8: Common Anti-aging-may protect the skin

marigold against damage brought on by
free radicals, which can speed
up the ageing process. It might
make fine lines and wrinkles
less noticeable.[20]

Name: Witch tannins, notably Anti-Inflammatory can help

Hazel. gallotannins, and to a lesser | calm skin disorders including

extent flavonoids, such as eczema, psoriasis, and sunburn
Synonym: procyanidins, catechins, and | while also relieving irritation

American Witch
Hazel.

Family:
Hamamelidaceae

Biological source:
The bark, twigs, and
leaves of the plant
are the primary parts
used to produce
witch hazel extract
of Hamamelis
virginiana.

flavenols. These
components vary according
on the region.[21]

and redness.

Antioxidant-The plant's tannins
and flavonoids, which also
function as antioxidants, help
shield the skin from harm from
environmental stressors and free
radicals.

Anti_Acne-antibacterial
qualities can help cleanse the
skin, reduce germs that cause
acne, and stop fresh
outbreaks.[22]

© BTS Pharma Empire All Rights Reserved 8
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Fig 9: Witch Hazel.

catechins

10

Name: Malabar
plum

Synonym:
jambolan, jambol,
or black plum,
Jamun or
IndianBlueberry

Family: Myrtaceae

Biological source:
The fruits, seeds,
and sometimes the
leaves of syzygium
cumini.

Figl0: Malabar
plum

Polyphenols, flavonoids,
gallic acids, anthocyanins,
tannins, phenols, alkaloids,
ellagic acid, glycoside,
isoquercetin, kaempferol,
myricetin, tannins,
flavonols, flavone, and
vitamins are the primary
components. [23]

kaempferol

Anti Acne-antibacterial
qualities can aid in both the
prevention and management of
acne. Acne is frequently caused
by excessive oil production,
which is lessened by the fruit's
astringent properties.

Anti-Aging-like vitamin C and
polyphenols, which are
abundant in jamun, aid in the
fight against free radicals. This
can help to promote a young
complexion by lessening the
visibility of fine lines and
wrinkles.

Skin Brightening-The vitamin
C in jamun can help make
pigmentation and dark spots
lighter, giving the skin a more
even and brighter tone.

11

Name: Neem tree

Synonym:,Neem
tree Indian lilac
Margosa tree

Family: Meliaceae

Biological source:
The biological
source of neem is
the plant
Azadirachta indica

Major phytochemicals

found in neem include gallic

acid, glycoproteins,
triterpenes, limonoids,

flavonoids, phenols, tannins,

nimbins, saponins, and
catechins.[24]

DiminishedHyperpigmentatio
n-Bioactive substances
withanti-inflammatory and
antioxidant qualities, such as
nimbin , nimbidin, and
azadirachtin, are found in neem.
By blocking the synthesis of
melanin, the pigment that
determines skin tone.

Anti-
InflammatoryCharacteristics-
The anti-inflammatory qualities

© BTS Pharma Empire All Rights Reserved 9
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A. Juss., commonly
known as neem.

Fig 11: Neem tree

HO
OH
HO

OH
gallic acid

of neem can relieve inflamed
skin and lessen redness.[25]

Antifungal And Antibacterial
Properties-Strong antibacterial
and antifungal qualities of neem
can aid in the treatment of acne
and the avoidance of infections

12 | Name: Tea plant

Synonym: Tea
plant
Teatree

The primary chemical
components of tea include
eight catechins, caffeine,
theaflavine, gallic acid,
chlorogenic acid, ellagic
acid, and kaempferol-3-G.

Reduced Inflammation
Impact- Reducing
inflammation can help avoid or
minimise pigmentation since it
can occasionally result in post-
inflammatory

Family; Theaceae [26]

Biological source
The biological
source of green tea
is the leaves and
buds of the plant
Camellia sinensis
(L.) Kuntze.

Fig 12: Tea plant |

ellagic acid

hyperpigmentation (PIH).

Defence Against UV:

Green tea can supplement sun
protection measures, however it
should not be used in place of
sunscreen.

CONCLUSION

Medicinal plants offer a promising and
natural alternative for the treatment and
management of various dermatological
conditions due to their rich reservoir of
bioactive compounds and comparatively
low risk of adverse effects. Traditional
herbs such as aloe vera, sandalwood,
chamomile, Alexandrian laurel, ginseng,
and neem, among others, have
demonstrated significant anti-
inflammatory, antioxidant, antimicrobial,

© BTS Pharma Empire All Rights Reserved

and wound-healing properties. These
effects are largely attributed to key
phytochemicals like flavonoids, terpenes,
and polyphenols, which contribute to skin
protection, regeneration, and overall health.
While their traditional use is well-
documented, understanding the molecular
mechanisms  behind their therapeutic
actions highlights the need for more
rigorous clinical studies to validate their
safety and efficacy. Integrating medicinal
plants into modern  dermatological
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treatments holds great potential as either
standalone remedies or complementary

therapies to

conventional skin care

approaches.
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