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Abstract

Eczema, a chronic inflammatory skin condition affects millions worldwide, causing significant discomfort and
reduced quality of life. It is characterized by dry scaly skin, itchiness, rashes, infection and blisters. Conventional
treatments like corticosteroids and immunosuppressant offer temporary symptoms relief but are associated with
side effects like skin thinning, resistance and life-threatening diseases like cancer, driving interest in alternative
therapies. This review systematically explores the therapeutic potential of various herbs in treating eczema,
gathere through comprehensive literature search using databases such as PubMed, Scopus, ScienceDirect and
Google Scholar. Each herb is evaluated for its bioactive constituents and pharmacological actions, particularly
focusing on anti-inflammatory, antioxidant, and immunomodulatory properties. Our findings suggest that herbs
like Aloevera, Licorice calendula, chamomile, colloidal oat meal, Turmeric, marshmallow and hypericum contain
bioactive constituents which offer natural, safer and more efficacious treatment with fewer adverse effects, en-
hancing patient compliance and outcomes in eczema care.
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Introduction

Eczema is the chronic inflammatory skin disorder
characterized by inflammation, itchiness, dry scaly
skin, rashes, blisters and infections[1]. It causes
discomfort and can significantly impact a person’s
quality of life due to persistent and recurring
symptoms. The global prevelance of eczema varies
by region, age and environmental factors. Studies
suggests that around 15-30 % of children and 2 to 10
% of adults are affected by this condition, making it
one of the most common skin disease.

The primary cause of eczema involves the complex
interaction between genetic predisposition, immune
dysfunction and environmental triggers.[2] Genetic
predisposition plays a significant role, particularly
mutations affecting skin barrier proteins, such as
filaggrin, which weaken the skin’s protective
barrier. Immune dysfunction also contributes to the
condition by increasing skin sensitivity to
environmental triggers. Common environmental
factors that worsens the eczema symptoms include
exposure to allergens, irritants, temperature
changes, and stress.

Eczema includes the range of symptoms, including
persistent dryness, inflammation, severe itching, and
the development of red, scaly patches on the skin. In
some cases, scratching due to itching can
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lead to open wounds and secondary infections,
further worsening the condition. By understanding
its causes, symptoms, and contributing factors,
effective management strategies can be developed to
manage the discomfort associated with eczema.

Types of Eczema: Depending on the unique
triggers, it can be classified into seven types.[3]

Atopic  Dermatitis:  Atopic  dermatitis  is
characterized by pruritis and lesions causing skin
discoloration, itchy and scaly skin. It is the most
common type of eczema, covering about 8§0-90% of
all eczema cases.[4, 5] It starts at childhood and
flares up with growing age. Symptoms of atopic
dermatitis include dry skin, itching, swelling, rashes,
small fluidy bumps.[6] It also disturbs the sleep due
to intense itching at night.[5, 6] The main trigger for
atopic dermatitis is the failure of skin barrier’s
function which makes skin more sensitive to
irritants, allergens and other environmental
factors.[7, 8]

Contact Dermatitis: Contact dermatitis can be
defined as the skin’s reaction to direct contact of
allergens that causes itchy rashes and redness on
affected area. It is classified into two types: allergic
contact dermatitis and irritant contact dermatitis.
Allergic dermatitis is caused by Type 4
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hypersensitivity occurring due to common allergens
like metals (nickel, gold) and chemicals, whereas
Irritant dermatitis occurs when skin comes in contact
with irritants like soap, detergents, rubber gloves,
pesticides, fertilizers etc.[9, 10]

Dyshydrotic Eczema: Dyshidrotic eczema is also
known as Pompholyx. It causes intense itchy
blisters. Commonly, it occurs around the fingers of
hands, palms, soles and feet. The main causes of
dyshydrotic eczema are immune system over
activation, allergic reactions, improper skin barrier
function[11].

Neurodermatitis: Neurodermatitis or Lichen
Simplex Chronicus occurs due to neurological
impairment trigerred by itch-scratch cycle where
itching leads to scratching and scratching further
worsens the condition. Feeling of itching is more
often while sleeping or in relaxing state. It is more
common in adults aged between 30 to 50 years and
mainly affects female[12-14].

Numular Eczema: It is also known as discoid
eczema and is characterized by coin shaped lesions
with red or brown scaly inflamed or patchy skin. '°
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It can occur at any age and males are more prone to
nummular eczema than females. Its exact cause is
unknown but allergens such as chemicals or metals
can trigger nummular eczema[15,16].

Seborrheic Eczema: It is characterized by
yellowish to pinkish oily papule mainly affecting the
area having lot of sebaceous glands like scalp, nose
and upper back. It can cause excessive dandruff or
rashes on the affected area. The main cause
associated  with  seborrheic ~ dermatitis s
overproduction of sebum, fungal infection through
Malassezia yeast, stress, hormonal changes,
allergens like detergents chemical or soaps or
adverse weather[17-19].

Stasis Dermatitis: Stasis dermatitis is also known
as gravitational dermatitis or venous eczema. It is
caused by poor blood circulation in lower legs
(venous insufficiency). Due to weakened valves in
legs, veins become loses their ability to push blood
back to the heart. This results in fluid buildup in
lower legs. It is more common in people aged above
50.[20] Fig. 1 shows different types of eczema.

A. Atopic Dermatitis
D. Neurodermatitis

B. Contact dermatitis C. Dyshidrotic Eczema

E. Numular Eczema  F- Seborrheic Eczema  G. Stais dermatitis

Fig.1: Types of dermatitis

Pathogenesis of Eczema: The pathogenesis of
Eczema is influenced by three main factors:

Immune Dysregulation: Immune dysregulation
plays a key role in the pathogenesis of eczema. Both
innate and adaptive immune systems contribute to
the chronic inflammation. Immune dysregulation is
characterized by an overactivation of Th2 (T-helper
type 2) immune pathways during the acute phase,
and a shift towards Th1 (T-helper type 1) pathways
in the chronic phase of the disease[21-22].

The Th2-dominated response leads to the production
of cytokines such as IL-4, IL-5, IL-13 which
promote IgE production, eosinophil recruitment,
mast cell activation and inhibition of the skin’s
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barrier function. Activation of mast cells promotes
the secretion of histamine leading to increased
inflammation.[23-25] This also weakens the skin’s
defense against external irritants, allergens and
pathogens making skin more susceptibility to
bacterial and fungal infections and increased
penetration of allergens.[22,23] Furthermore,
alarmins like thymic stromal lymphopoietin (TSLP),
IL33 and IL 25 produced by keratinocytes in
epidermis also amplifies Type 2 inflammatory
response.[24, 25]

Additionally, improper working of innate immune
system, leads to reduced expression of antimicrobial
peptides (AMPs) and increased vulnerability to
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microbial infections, particularly from
Staphylococcus aureus.[24-26] The mechanisms
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involved in pathogenesis of eczema is shown in Fig.
2

« Th2 Cell activation in
acute phase

« Increased cytokine and
IgE in serum:
Inflammation

« Thl shift in chronic
phase

« Release of
inflammatory
mediators

. Pathogenesis of
2.1 Immune / Eczema 2.2 Genetic
Dysregulation predi ition

2.3 Bacterial Infection

« Staphylococcus Aureous
colonisation

« Filaggrin gene
dysfunction

« Tpermeability to
allergens

« | Transepidermal water
loss

Fig. 2: Pathogenesis of Eczema

Skin Barrier Dysfunction: The disruption of skin
barrier significantly impacts the management of
eczema. It is characterized by increased
transepidermal water loss which makes skin more
susceptible to allergens. It consists two phases:
Acute phase and chronic phase.

During acute phase, allergens trigger immune
system to release chemokines and cytokines which
suppress the synthesis of ceramides and fatty acids
which are the key components of skin barrier. This
results in an infiltration of CD4+ cells at the site of
lesion that further triggers the immune system
leading to inflammation.[27] This leads to barrier
disruption, increased permeability and susceptibility
to microbial contamination.[23,30] Also
infilteration of CD4+ cells at the site of lesion
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further triggers the immune system leading to
inflammation. Persistent inflammation triggers Th1
cells to releaselL-17, IL-22, IL-4 leading to chronic
phase. Furthermore, mutation in filaggrin gene also
leads to skin barrier dysfunction. About 10 % of
eczema patients carry mutation in filaggrin
gene.[24, 27-29]

Bacterial Infection: The damaged skin barrier
increases the transepidermal water loss which
disturbs the balance between helpful and harmful
bacteria making skin more prone to bacterial
infection like Staphylococcus Aureous. This loses
the skin’s ability to retain moisture and protect skin
against external pathogens.[31,32] The pathogenesis
of Eczema (at molecular level) is shown in Fig. 3
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Skin barrier dysfun

¢ Inflammation,
Epidermal

thickening

L-13, IL-4,
IL-5, IL 22,
IL 17

TSLP: Thymic stomal lymphopoetin, IL: Interleukin, TEWL: Transepidermal water loss

Fig. 2: Pathogenesis of Eczema at molecular level

Role of Herbs in the Treatment of Eczema:
Herbal medicine has become increasingly popular as
a promising alternative for managing eczema, as it
has the potential to ease symptoms and address the
root causes with fewer side effects. Various herbs
have been recognized for their anti-inflammatory,
antimicrobial, and antioxidant properties, which can
help soothe irritated skin, reduce inflammation, and

promote healing. In contrast to conventional
treatment of eczema that uses corticosteroids and
antihistamines, herbs have been found to be
beneficial with minimum or no side effects. In Table
No. 1, some important herbs for eczema are
discussed along with their active constituents and
mode of action.

Table No. 1: Active constituents available in herbs with their mode of action.

S. Herbs Plant Active Constituents Mode of Action
No. part used
Aloevera/ Aloe barba- | Leaf Emodin, Aloin Immune regulation, Anti-
densis inflammatory, anti-bacterial
Effective  against Staphylo-
coccus aureus[27].
Coconut oil/ Seed Caprylic acid, Lauric acid, | Maintains TEWL, Increases
Cocos nucifera Stearic acid, Oleic acid the amount of Fil-
aggrin[28,29]
Turmeric/Curcuma Rhizome | Curcumin Anti-inflammatory and anti-
Longa oxidant properties[30]
Jojoba Oil Flower Sterols and vitamins with few | Maintains TEWL, Antiinflam-
Triglyceride esters, Flavo- | matory[31]
noids
Rosemary/ Rosma- | Flower Carnosol, Carnosic, Rosma- | Anti-inflammatory, Soothes
rinusofficinalis rinic, Ursolic, Oleanolic, And | skin[32]
Micromeric Acids
Evening  Primerose/ | Flower Gamma linolenic acid Antiinflammatory, Antibacte-
Oenothera Biennis rial[33,34].
Argan Oil/ Arganiaspi- | Fruit, Sterol, Tocopherol Effective against Staphylococ-
nosa Seeds, cus bacteria, Antiinflamma-
Leaves tory[35].
Ghodke et al. International Journal of Toxicological and Pharmacological Research
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Oat fruit/ Avenaefruc- | Whole Fatty acids, Vit. E, Linoleic | Effective against Staphylococ-
tus grains acid, Stearic acid, Triterpenes | cus bacteria, Antiinflamma-
tory[36,37].
Sunflower Seed Oil Seed Leinoleic acid, Fatty acids, | Antiinflammatory[38].
Isosorbidediesters
Shea butter/ Vitellaria | Nuts Fatty acids, Vit. E, Linoleic | Repair skin barrier function/
paradoxa acid, Stearic acid, Triterpenes | Antiinflammatory[28, 39]
Olive oil/ Olea euro- | Fruits Sterols, Phenolic compounds, | Antioxidant,anti-inflamma-
paea Lignans, Flavanoids, Carote- | tory [40]
noids, Triterpenic alcohols,
Seccoirridoids
Neem/ Leaves, Nimbidin, Nimbolide Antiinflammatory, Antibacte-
Azadirachtalndica Seeds, rial[28,41,42]
Bark
Borage/ Boragooffici- | Leaves, Gamma-linolenic acid (GLA) | Antiinflammatory, improve
nalis Flowers, | and Linoleic acid skin barrier function [43]
Seeds
St. John's wort/ Hyperi- | Flowers Hypericin, Hyperforin, Fla- | Antiinflammatory, antimicro-
cumperforatum vanoids bial, soothing[44,45]
Sage leaf Leaves Menthol, Camphor Hydrates skin, anti-inflamma-
Salviae folium tory, increases collagen[46]
Comfrey/ Leaves Allantoin, Rosmarinic acid, | Promotes new skin cell
Symphytumofficinale Chlorogenic acid, Caffeic | growth, antiinflammatory and
acid,  Glycopeptides  and | analgesic effects[47,48]
Amino acids, Triterpenes
Witch hazel/ Bark, Gallotannins, Flavanoids, Ses- | Antiinflammatory, antimicro-
Hamamelisvirgini- Leaves queterpin, Catechins bial, soothing[49]
ana L.
Licorice/  Glycyrrhiza | Root Glycyrrhizin, isoliquiritigenin, | Anti-inflammatory and sooth-
glabra Glycyrrhetinic Acid ing effects, antibacterial
against staphylococcus au-
reus[50,51,52]
Calendula/ calendula | Flowers Triterpene and Terpenoids | Antiinflammatory, antimicro-
Officinalis (bisabolol, faradiol) Saponins | bial, soothing[53,54]
and Flavonoids (quercetin)
Chamomile/ Matricari- | Flowers Sesqueterpenes, Flavo- | Antiinflammatory, antimicro-
arecutita noids(apigenin, leutolin), Ter- | bial, soothing[34,55, 56]
penoids (bisoprolol)
Fig/ Ficus Caria Fruits, Nicotinic acid, Glycosides, | Antiinflammatory, antimicro-
Leaves, Furanocoumarins bial, recover hysdration, colla-
Latex gen biosynthesis[57,58]
Marshmallow root/ Al- | Root Vitamins, Aminoacids and | Antioxidant, Antiinflamma-
thacae radix Carbohydrates tory, antimicrobial[59]
Gotu kola/ Centella asi- | Leaves Asiatiiccoside, Asiatic acid, | Anti-inflammatory, repair
atica Quercetin skin barrier, antioxidant[60]
Fenugreek seed/ | Seeds Mucilage, Trigonelline, Ste- | Anti-inflammatory, soothing
Trigonellacfoenugraeci roidal saponins and anti-itching effects[61]
semen
Burdock root/ Arctium | Root Arctigenin, Lignans, Querce- | Improves blood cierculation to
lappa tin and Phenolic acids skin, purifies blood[62,63]
Milk thistle (Silybum | Flower Silymarin antioxidant,  anti-inflamma-
marianum) tory, and antimicrobial ef-
fects.[64]
Moringa/ Moringa | Leaves, Vitamins A, C, and E, Querce- | Antiinflammatory, Antimicro-
oleifera Seeds tin, Chlorogenic acid, and | bial[65]
beta-carotene
Ghodke et al. International Journal of Toxicological and Pharmacological Research
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Hempseed/ Cannabis | Seeds Omega-3 and omega-6 fatty | Hydrates skin, anti-inflamma-
sativa acids, particularly alpha-lino- | tory[66]
lenic acid (ALA) and linoleic
acid (LA)
Basil/ Ocimumbasili- | Leaves Flavonoids and Polyphenols Antiinflammatory, antimicro-
cum bial, skin regeneration, antiox-
idant[67]
Tea tree/ Melaleuca al- | Leaves Terpinen-4-ol Antiinflammatory, antimicro-
ternifolia bial, antioxidant, skin regener-
ation[68]
Willowbark/ Salix alba | Bark Salicin, azelaic acid anti-inflammatory,  remove
dead skin cells, Improve skin
barrier function[69, 70, 71]
Black Cumin/ Nigella | Seeds Thymoquinone, beta-sitosterol | anti-inflammatory, antimicro-
sativa bial  properties,  antioxi-
dants[72]
Peppermint/ Mentha | Leaves Menthol anti-inflammatory, antimicro-
piperita bial  properties,  antioxi-
dants[73]
Dandelion/ Taraxacum | Root, Luteolin and Quercetin, Vita- | anti-inflammatory, antimicro-
officinale Leaves min C, beta-Carotene, and Pol- | bial properties, antioxidants,
yphenols, strengthen the skin barrier[74]
Linseed/ Seeds a-linolenic and linoleic acids, | Anti-inflammatory, emollient
Lini semen Mucilage polysaccharides,
Galacturonic acid
Conclusion survey. Allergy. 2018; 73(6): 1284-1293.

Herbal treatments offer promising alternative and
complementary therapies for eczema, leveraging
natural  anti-inflammatory, antioxidant, and
immune-modulating properties. While several
herbs, such as Turmeric, Licorice, Aloevera,
calendula, chamomile, colloidal oat meal,
marshmallow and hypericum have demonstrated
beneficial effects in managing eczema symptoms,
the evidence varies in terms of study design, sample
size, and quality. Standardization of herbal
preparations, as well as rigorous clinical trials, are
needed to establish clear safety profiles, dosage
guidelines, and efficacy. As interest in plant-based
therapies continues to grow, further research is
crucial to validate these approaches and integrate
them into clinical practice for eczema management.

This conclusion emphasizes the potential and need
for further study while stressing the importance of
safety and professional guidance.
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