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Abstract
Psoriasis may emerge at any stage of life irrespective of age, sex or geographic location. It is identified as a chronic immunelinked inflammatory skin disease that affects all human races. Psoriasis is often more Caucasian than non-Caucasian groups of
human races and in geographic areas, like higher latitudes and Western countries. Therefore, attention should be paid to both
genetic and environmental causes of psoriasis. Natural products have significantly contributed and encouraged the advances in
skin disease treatment like psoriasis. The maximum number of phytochemicals is now being used worldwide, including various
plants, herbs, and formulations. In addition, some phytochemicals like psoralen, aloe-emodin, curcumin etc. have also been
isolated in pure form and have also shown their efficacy in the management of psoriasis. The presence of such phytochemicals
confirms the effectiveness of few herbal therapies. This paper reviews some of the promising phytochemicals and their potential
molecular target sites and mechanism of action, which may aid in designing and producing more precise and selective antipsoriatic agents. Exploring and recognizing phytochemicals as to how they function will facilitate more site-specific delivery
methods for psoriasis care.
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INTRODUCTION
Psoriasis was first described and diagnosed in the 19th
century as a strongly distinguished chronic inflammatory condition erythematous papules and plaques with
silvery scales of irregular keratinocytic differentiation
and proliferation, polymorphonuclear white blood cell
accumulation in the skin and T-cell activation
(Nussbaum et al., 2021). The disease is a frequent,
chronic, immune-mediated, non-communicable, painful,
dry and ugly inflammatory skin problem that may engage the whole person system (Armstrong and Read,
2020). The most frequently reported psoriasis-related
symptoms are skin scaling, scratching, erythema, tiredness, swelling, burning and bleeding of people with

most frequently affected locations such as fingertips
and toes, scalp, hands, sole, gluteus, umbilical region,
breasts linings and genitals (Lebwohl et al., 2014). Severity spans this condition from a small pit on fingers'
nails to skin lesions (Papp et al., 2017).
Psoriasis is a condition that profoundly affects the
physical, psychological and social life of patients who
are somewhat close to diseases such as obesity, diabetes, heart disease, cancer, arthritis and depression.
It may result in stigmatization, low self-esteem, and
increased stress, impacting interpersonal relationships
and social function. Psoriasis is under neglect and maltreatment, given its significant impact on quality of life.
Therefore, management of psoriasis consists of patient
counseling, avoidance of stress and strain, and distinc-
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tive varieties of treatments using synthetic and natural
drugs. (Passos et al., 2019; Baker et al., 2013; Kuchekar et al., 2011). National Organization for Rare
Disorders (NORD) described psoriasis as a recurring
rare chronic inflammatory disease of the skin, and it
became so significant that one day of the year was designated as a 'World Psoriasis Day Consortium' as it has
a direct influence on the goodness of life worldwide
(Petkova et al., 2014; Shenefelt, 2010). Psoriasis is one
of the olden days’ most maltreated disorders which now
continue to hunt for a suitable remedy (Pillai et al.,
2012). Psoriasis is found worldwide, affecting approximately 1-3% of the population (Schleicher, 2016).
Management of psoriasis with long-term synthetic drugs
may be associated with serious adverse reactions like
hepatotoxicity and renal failure, sometimes leads to
fatality (Mundada et al., 2009). Herbal extracts may
contain various non-essential phytochemicals as a result of natural occurrence having no claim for the disease apart from those showing antipsoriatic activity.
These non-essential phytochemicals may modify the
activity of the main phytochemical or exhibit some activities other than antipsoriatic. Generally, mechanisms of
actions of currently available natural antipsoriatic drug
products aim to reverse markers including one or more
of activation of nuclear factor-kB (NF-κB) pathway, Tcell dysregulation, overexpression of vascular endothelial growth factor and vascular inflammatory markers
are known to play a crucial role in inflammation and
angiogenesis (Sarker et al., 2020). The present study
reviews the most widely reported phytochemicals, their
target molecules and modes of actions, indicating that
future scientists may establish more precise dosage
types of suitable phytochemicals to better manage
psoriasis.
TYPES OF PHYTOCHEMICALS AND THEIR ROLE IN
PSORIASIS
1. Aloe-emodin
Aloe-emodin,
1,8-Dihydroxy-3-(hydroxymethyl)-9,10anthraquinone is a natural derivative of anthraquinone
derived from the Aloe vera plant latex (Chiang et al.,
2012). Its anti-inflammatory, anti-viral, anti-proliferative,
analgesic and wound healing properties are particularly
thought to be effective in psoriasis treatment (Dai et al.,
2012). Aloe-emodine is among the principal components of the marketed liquid formula ProZ92, a natural
psoriasis remedy (Maan et al., 2018). Although several
possible biological molecular targets and receptors
were identified and studied for anthrones, their mechanisms are not entirely explored . The antipsoriatic action
of anthrones is likely because of inhibition of cellular
use of oxygen, decreased intracellular spaces, decreased ribosome and mitochondria, association with
DNA, inhibition of specific enzymes associated with cell

proliferation, inflammation, interference with redox reactions resulting in mitochondrial damage, degradation
of psoriatic epidermis membrane lipids, etc. (Deitersen
et al., 2019).
2. Amentoflavone
Amentoflavone, a popular bioflavonoid is 8-[5-(5,7dihydroxy-4-oxo-4H-chromen-2-yl)-2-hydroxyphenyl]5,7-dihydroxy-2-(4-hydroxyphenyl)-4-chromen-4-one
and naturally occurs in plants. Amentoflavone is a dimer of apigenin connected together by covalent bond
at C3′-C8′′. Okigawa and his colleagues were the first
to isolate this phytochemical in 1971 by the three plants
i.e. Selaginella tamariscina, Selaginella pachystachys
and Selaginella nipponica belonging to the genus Selaginella (Yu et al., 2017). Biflavonoid, amentoflavone
has interesting properties such as antioxidant activity,
cyclooxygenase inhibition, and induction of phospholipase A2, nitric oxide synthase, inhibition of neutrophil
release and degranulation of arachidonic acid (Pisoschi
and Pop, 2015; García-Lafuente et al., 2009). The results of amentoflavone have been tested recently in
mice in imiquimod-induced psoriasis-like lesions (An et
al., 2016). Amentoflavone dose dependently blocks the
mRNA expression caused by IMQ, upregulated various
protein levels, TNF-α in skin lesion and serum IL-17A,
22 and 23 (Bonesi et al., 2018).
3. Apigenin
Apigenin is classified as 4′,5,7-trihydroxyflavone. It occurs as a dimer in nature; known as biapigenin which
has neuroprotective effects and is primarily isolated
from Hypericum perforatum buds and flowers (Bonesi
et al., 2018). One of the most familiar sources of apigenin is chamomile, which is mainly derived from the
dried flowers of Matricaria chamomilla. It is commonly
consumed as a herbal tea ingredient (Salehi et al.,
2019). The flavone displays substantial NF-kB inhibition
and heavy down-regulation of both a pro-inflammatory
molecule of adhesion, E-selectin and IL-8. In macrophages of mouse peritoneum, the role of apigenin in
the development of inflammatory cytokines i.e. interleukins (IL-6, IL-8), tumour necrosis factor (TNF-α) and the
granulocyte macrophage colony-stimulating factor (GMCSF) in human mast cells (HMC-1) have been previously studied (Xie et al., 2012). Apigenin reduces the
level of phorbol 12-myristate 13-acetate (PMA) plus
A23187 inductive effect on the growth of IL-6, IL-8, TNF
-α, and GM-CSF. In addition, apigenin ameliorated cyclooxygenase (COX)-2 expression. Apigenin inhibited
PMA plus A23187 induces stimulation of the nuclear
factor kappa-light-chain-enhancer of activated B cells
(NF-kB), destruction of inhibitor of nuclear factor kappa
B (IkB) and activity of luciferase in stimulated HMC-1
cells. In addition, the flavones inhibit IL-6, IL-8, GMCSF, COX-2 and TNF-α expression by reducing intra-
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cellular Ca21 level and inhibiting activation of NF-kB.

lated, diminished by utilizing a high portion of astilbin in
rewarded mice (Lu et al., 2013).

4. Artesunate
Artesunate is a water-soluble, semi-synthetic, artemisinin derivative derived from plant commonly known as
Little Wormwood, Artemisia annua of the family Asteraceae. It is a regular cerebral malaria treatment, and all
kinds of other serious malaria. Based on ART's immune-regulatory role, it is fair to believe that ART can
be considered a promising medicine for immunological
or papulosquamous diseases, verified in systemic lupus erythematosus and rosacea (Li et al., 2018).
5. Asiaticoside and Madecassoside
The inflammatory feature of psoriasis changes the epidermis and destructively affects the wound healing process based on irregular cell differentiation and excessive keratinocyte hyperproliferation (Dabholkar et al.,
2021). Plant extracts such as Psoralea corylifolia of the
family Fabaceae and Centella asiatica of Apiaceae inhibit the replication of keratinocytes with IC50 values of
18.4±0.6 and 209.9±9.8 mg/mL, respectively. The antipsoriasis activity of Centella asiatica is indicated due
to the presence of madecassoside triterpenoid glycosides and asiaticoside compounds with IC50 values of
8.6±0.1 and 8.4±0.6 μM respectively in extracts. The
IC50 values of the two phytochemicals indicated an appreciable amount of antipsoriatic activity (Parsaeimehr
et al., 2017).
6. Astilbin
Astilbin is a flavonoid and the principle dynamic element of Smilax glabra rhizome, which has been ordinarily utilized in conventional Chinese therapeutic
framework for rewarding immune system and fiery sickness conditions (Di et al., 2016). Astilbin's capacity has
been archived in few examinations to instigate apoptosis by diminishing T-cell action, expanding negative
administrative cytokine (IL-10) and blocking initiated Tcell bond and migration (Raphael et al., 2020). Astilbin
enhanced keratinocytic multiplication, CD4, CD81 T
cells rise and rise in the level of fiery cytokines interferon (IFN-α), interleukins (IL-2, IL-6, IL-17A), tissue necrosis factor (TNF-α). This flavonoid is equipped for
repressing discharge of IL-17, separation of Janus kinase/signal transducer and Th17 cell (Jak/STAT3)
translation activator, motioning in Th17 cells, up controlling articulation of SCOSE3 in psoriatic sores proposes that astilbin explicitly impacts a few systems of
STAT3 motioning in IMQ-actuated model of psoriasis
like aggravation. As of late, Jak/Tyk was recommended
as potential focuses for rewarding psoriasis. In psoriasis, the signal from these proteins, through articulation
and enactment STAT3 and expanded in psoriatic injuries, was found that expanded paces of STAT3 and
jak3 proteins, both phosphorylated and nonphosphory-

7. Baicalin
Baicalin is the key dynamic constituents for the pharmacological activity of the Scutellaria baicalensis, Chinese homegrown medication. It has been used for rewarding psoriasis for quite a long time. This phytochemical details number of various pharmacological
movements like antiviral, photograph defensive exercises against intense and constant photograph harm
related with oxidative pressure decrease instigated by
UVB (Li et al., 2020; Wang et al., 2019; Hung et al.,
2018). As of late, utilizing the touch excessive touchiness model and mouse-tail psoriasis actuated by 2,4dinitrofluorobenzene, assessed its mitigating action
and keratinocyte separation in vivo, exhibiting that the
topical use of baicalin cream assuages incendiary response and advances keratization normally. Baicalin in
the form of cream demonstrated epidermis separation
at convergences of 1% and 3% (Wu et al., 2020).
8. Berberine
Berberine is an alkaloid of isoquinoline with a high
scope of remedial impacts that include inflammatory
calming. Berberine diminished the degrees of prostaglandin E2 by restraining COX-2 articulation in a portion subordinate manner (Ehteshamfar et al., 2020).
The statement of interleukin-1 alpha (IL-1α), TNF-α
and interferon-gamma (IFN-γ) was accounted to be
diminished by oral ingestion of berberine in four weeks
(Janeczek et al., 2018). It likewise seemed to have a
reducing impact on the arrival of nitric oxide (NO), a
viable incendiary mediator (Sun et al., 2019).

9. Boswellic acids
Boswellia serrata, producing Indian Frankincense gum
resin extract, has been accounted to be a calming natural cure. Boswellia serrata extract (BSE) has truly
been utilized for a considerable length of time in people
medication to treat numerous fiery or inflammatory
sicknesses of the topical and fundamental sort (Halim
et al., 2020). BSE's pharmacological impacts were due
to boswellic acids, mainly 11-keto-b-boswellic acid
(KBA) and acetyl-11-keto-b-boswellic acid (AKBA) as
specific inhibitors of 5-lipoxygenase (5-LO) (Hussain et
al., 2017).
10. Caffeine
Caffeine, a purine alkaloid, is 1,3,7-trimethylxanthine,
obtained from green tea Camellia sinensis, coffee tree
Coffea arabica and cocoa tree Cola acuminata etc.
This prevents the suppressive activity of adenosine by
taking action as an antagonist of the nonselective
adenosine receptor A1 and A2. Cyclic adenosine
monophosphate accumulation in the tissues is caused
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by phosphodiesterase (PDE) enzyme and is inhibited
by this alkaloid (Barcelos et al., 2014). The body cells
are secured against harm from certain substance responses, including oxidation of cancer prevention agent
(Visconti et al. 2020). Cell antioxidating activity of caffeine is connected to the rummaging of hydroxyl (OH)
radical (Barrea et al., 2018). The principal metabolites
of caffeine are profoundly dynamic cancer prevention
agents which are 1-methylxanthine and methyluric acid
(Cui et al., 2020). Another mechanism proposed is the
activation of the adenosine cell surface receptors
(Alashqar, 2019). Such effects may explain caffeine's
probable therapeutic impact on psoriasis. Caffeine's
only side effect apparently was slight itching (Iriventi et
al., 2020).
11. Camptothecin and isocamptothecin
Camptothecin and isocamptothecin are pentacyclic
alkaloid, isolated first by Wall and coworker from a Chinese tree Camptotheca acuminate in the early 1960s
(Kang et al., 2018). Several studies of topical Camptotheca or CPT preparations for treating psoriasis have
been published since early 1970 (Wetterauer, 2018).
Those earlier studies show the effectiveness of CPT
as an inhibitor of topoisomerase in the treatment of
psoriasis. Liu et al. (2015) recently confirmed that
10-hydroxy-camptothecin possessed efficacy in psoriasis treatment. Subsequently, Lin et al. (2008) reveal
that by inducing apoptosis, both CPT and iso-CPT
hinders the development of normal adult human
keratinocytes in vitro. In addition, Sun et al. (2012) in
their research have shown that CPT's therapeutic role
in psoriasis may be correlated with its keratinocyte
and antiproliferative apoptosis activity by down regulation of telomerase function.
12. Cannabinoids
Cannabinoids (Δ-9THC, CBN, CBD, CBG) are the active components and their derivatives mainly obtained
from the plant Cannabis sativa having antinflammatory
properties (Ligresti et al., 2016). It has an inhibitory
effect on the cell lines of rapidly proliferating tumorgenic (Wilkinson and Williamson, 2007). It is generally accepted that these compounds exhibit their response
through cannabinoid receptors (CB1 and CB2), coupled
with G-protein and are widely distributed across the
body. Both cannabis and cannabinoids are reported for
anti-inflammatory activity and were shown to change
immune function by changing cytokine expression in
other types of autoimmune disorders having similar
symptoms to that of psoriasis, e.g. rheumatoid arthritis
and Crohn's disease (Pellati et al., 2018). It has been
demonstrated that the pro-inflammatory Th1 type expression is converted to the antinflammatory Th2 type
(Zumbrum et al., 2015).

13. Chamazulene
Chamazulene obtained from Matricaria chamomilla is a
byproduct called matricin, which is a non-volatile oil
extract. It is believed to have anti-inflammatory activity
via lipoxygenase inhibition by the formation of leukotriene B4 (LTB4) (Wang et al., 2020). The purpose behind
its utilization in psoriasis is the expanded advancement
of LTB4 in psoriatic plaques. Consequently, restraint
brings about the progress of the illness. Chamomile oil
has antimicrobial movement principally against microorganisms of the skin Staphylococcus and Candida (Rout
et al., 2017).
14. Chlorgenic acid
Chlorogenic acids (CGAs) are antioxidant belonging to
a class of secondary phenolic metabolites isolated from
coffee and some other species of plants such as tea,
berry fruits, cocoa, green roasted bean, citrus fruits,
apples, and pears (Singh and Tripathi, 2014). This has
a significant effect on psoriasis, especially plaque psoriasis and pustular psoriasis. Another exploration recorded that in fat tissue Cd11b, Cd11c and Cd68, the articulation marker qualities of macrophage and the supportive of incendiary go-between qualities, for example,
MCP-1 and TNF-α and F4/80 of macrophages are fundamentally diminished by CGA treatment in mice
(Naveed et al., 2018).
15. Colchicine
Colchicine has been used in gout for several years.
Psoriasis is also a disease where many studies clearly
suggest that phagocytic leukocytes play a significant
role. Cholchicine prevents polymorphonuclear leukocyte chemotaxis, blocks leukocyte adhesivity (Robinson
and Chan, 2018) and stabilizes lysosomal membranes,
the latter by breaking down microtubules (Grandi and
Tramantano, 2018).
16. Curcumin
Curcumin, dihydroferuloyl methane, comprises of two
phenolic rings system, is the principle ingredient and
the key active component of the turmeric that imparts
potent antioxidant activities. Curcumin exhibits antiinflammatory, antitumor and antioxidative effects
(Vibhooti et al., 2016). The mechanisms that underline
these diverse therapeutic effects are still not fully understood. However, cell proliferation arrest is triggered by
curcumin and induces apoptosis in many forms of human and animal cells. TNF-α induces IL-1ß, IL-6, IL8and other pro-inflammatory cytokines and itself by
activating NF-kB or MAPK (p38, JNK, and ERK) (Ohara
et al., 2009). These cytokines play a significant role in
various inflammatory skin disorders, such as psoriasis
(Maheshwari et al., 2006). Reducing Fe3+ to Fe2+ generates hydroxyl radicals through the Fenton reaction
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(Hassan, 2018). Because of its ability to inhibit
keratinocyte proliferation, curcumin can be said to have
the potential of an antipsoriatic medication and is successful in the mouse tail animal model of psoriasis ( Rai
et al., 2018). Moreover, recent studies in autoimmune
models indicate that curcumin can modulate immune
responses to the T-helper, down-regulating cell pathways of Th1 and Th17 (Aggarwal and Harikumar,
2009).
17. Delphinidin
Delphinidin is a derivative of anthocyanidin found richly
in several coloured fruits and vegetables mainly blueberry, which is having characteristics like antinflammatory and antioxidant properties. Delphinidine effects on
the proliferation, differentiation and inflammation of
psoriatic epidermal keratinocytes using a psoriatic skin
equivalent (PSE) model of human have been investigated recently (Chamcheu et al., 2015). Delphinidine
caused cornification without impacting apoptosis, articulation of protein and mRNA of separation markers like
caspase-14, filaggrin, loricrin and involucrin. This furthermore diminished the fiery markers' appearance like
antimicrobial peptides S100A7-psoriasin and S100A15koebnerisin caused in psoriatic skin oftenly (Chen et
al., 2019).
18. Embelin
Embelin, 3-undecyl 2,5-dihydroxy, 1,4-benzoquinone is
a quinine derivative and active constituent of the plant
called ‘Vidanda’ in Sanskrit ‘Babrang’ in Hindi and
‘Fake Black Pepper’ in English belonging to family
Myrsinaceae. It possesses antihelmintic, antifertile,
antitumor, antimicrobial, analgesic, antinflammatory
and antidiabetic activity (Othman et al., 2020; Kumar et
al., 2011). Embelin is accounted for to check the flagging pathways of the atomic factor-kappa B (NF-kB),
which causes down-guideline of different qualities partaking in tumor cell cervical, expansion, attack, angiogenesis and aggravation, in which TNF-α initiates NFkB by wrecking its inhibitory proteins, for example IkB
(Kaur and Kumar, 2012). Notwithstanding, the impact
embelin has on TNF-α and skin irritation isn't known.
19. Fumaric acid esters
Fumaria officinalis, popular fumitory is a plant richly
contains fumaric acid. It is known to have been used as
a cure for skin disorders including leprosy as early as
the 17th century (Smith, 2017). Its use at earlier period
may be represented as an early example of systemic
psoriasis treatment, as psoriasis was not explicitly distinguished from leprosy until the 19th century. It has a
mixture of dimethylfumarate (DMF) and monoethylfumarate (MEF) along with the calcium, magnesium and zinc salts. DMF rapidly hydrolyzes to the principal active metabolite monomethylfumarate in vivo

(Kaur and Kumar, 2012). The suggested FAE mode of
action is known primarily to be due to inhibition of T-cell
activity which is considered partially due to the activation of selective apoptosis in activated T cells. At the
same time, there is also a change in the cytokine profile
from a predominantly T-helper Th1-type response to a
trend of Th2-type, which appears to be beneficial in
psoriasis (Charlton et al., 2019).
20. Genistein
Genistein, a plentiful isoflavone in soybeans is an intense mitigating and cell reinforcement specialist and a
particular protein tyrosine kinase inhibitor Terra et al.
(2015) have recently shown that genistein prevents a
nitrosative event leading to cell proliferation and tissue
protection. These discoveries show the essentialness
of UVB radiation caused nitrosative harm, and help
clarify the component of the photoprotective impact of
genistein (Yuan et al., 2019).
21. Glycerhiznic acid
Liquorice from Glycerrhiza glabra is the dried and unpeeled rhizome and root. This plant root contains approximately 20% of water-soluble active ingredients
and among this 3-5%is glycyrrhizic acid (Xiong et al.,
2015). Glycyrrhetic acid from liquorice extracts plays a
key role in inhibiting enzymes playing key role in converting prostaglandins and glucocorticoids into inactive
metabolites and increasing prostaglandin levels such
as PGF2 and PGE2 (Yu et al., 2020).
22. Gossypol
Gossypol, also known as Boehncke is a yellow colored
antinflammatory compound found in plants of the family
Malvaceae, such as the Gossypium species, cotton,
the Thespesia populnea (Anandjiwala et al., 2007). It is
shown to exhibit antiviral and antiparasitic in vitro activity at micromolar levels and anti-tumour activity, having
recognized gossypol's previously recorded antiinflammatory role. The gossypol and its derivatives are
attributed as novel agents for treating psoriasis (Liao et
al., 2015; Keshmiri-Neghab and Goliaei, 2014; Prakash
et al., 2013). These compounds were tested as inhibitors of keratinocyte hyperproliferation (one of the psoriasis hallmarks) and antioxidant activity based on the
pathophysiology of the oxidative stress theory of psoriasis (Deveci et al., 2019).
23. Hyperforin
Hyperforin, one of the chief active ingredients
of Hypericum's extract, is reported to have wound healing, anti-inflammatory, and antibacterial properties
(Farahnik et al., 2017). It has been shown
that Hypericum perforatum is effective in mild to moderate psoriasis cases by modulating the immune system
through CD8-mediated cytotoxicity regulation and in
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vitro TNFα-induced apoptosis inhibition (Bonesi et al.,
2016).
24. Hypericin
Hypericin is a photodynamic agent present in the plants
of the genus Hypericum. It is a phenanthroperylenequinone derivative of hexahydroxydimethyl. Photoactivated hypericin has been evidenced as a possible antipsoriatic agent in some studies (Oglah et al., 2021).
For example, a powerful in vitro casein kinase II inhibitor and the epidermal growth factor receptor (EGFR)
associated tyrosine kinase activity was reported to be
due to photoactivated hypericin (Mansouri et al., 2017).
Both casein kinase II and EGFR are involved in the
etiology of psoriasis (Wölfle et al., 2014).
25. Indirubin
Indirubin is obtained from the plant Indigo naturalis, one
of the reported Chinese herbal remedies that exhibit
potential antipsoriatic efficacy (Lin et al., 2018). Nonetheless, long-term systemic use was associated with
gastrointestinal tract inflammation and adverse hepatic
effects (Blažević et al., 2015). To prevent the adverse
systemic effects but maintain the proven effectiveness
of I. naturalis as an antipsoriatic treatment, an alternative approach of applying the medication topically to
skin lesions was introduced in 2003. Primary findings
found that topical I. naturalis ointment diagnosis has
been beneficial to recalcitrant psoriasis patients (Lin et
al., 2007).
26. Isoliquiritigin
Isoliquiritigin is a chalcone reported to have interesting
effects including calming, hostile to oxidant, against
diabetic, against viral, hostile to uncontrollable and
against tumour activity (Peng et al., 2015). Also,
isoliquiritigin showed an inhibitory impact on the creation of IL-6, IL-12 p40 and TNF-α actuated by LPS (Li
et al., 2014). With a particular accentuation on calming
movement, isoliquiritigin stifled vascular cell grip particle (VCAM-1) and mRNA articulation and collection of
E-selectin. What is more, the chalcone smothers the
outflow of TNF-α-initiated platelet endothelial cell attachment particle and down guideline of cell grip atom
proteins in TNF-α-enacted cells by obstructing IkBα
corruption and atomic movement at transcriptional levels (Zhu et al., 2019). Isoliquiritigin diminished macrophage provocative reaction by repressing the NF-kB
p65 and AP-1 activation (Vani and Kumar, 2020). In
RAW 264.7 macrophages, isoliquiritigin appeared to
have instigated HO-1 articulation through the ERK 1/2
pathway, with restraint of LPS-incited NO, IL-1β, and
TNF-α production (Chen et al., 2012), demonstrating
that isoliquiritigenin is fit for decreasing cytokine IL-6
articulation, showing its conceivable use in fiery issues.
It has been indicated that in vivo isoliquiritigenin up-

grades psoriatic injury and lessens the neurotic pattern
of psoriasis by diminishing degrees of IL-6 and IL-8,
and by decreasing articulation of CD4, CD8, CD11b/c,
F4/80, and VEGF in the ear and back skin. Also,
isoliquiritigenin hindered the declaration of NF-μB and
repressed its initiation by downregulating the phosphorylated levels of NF-μB, bringing about a decrease of
the pro-inflammatory cytokines IL-6 and IL-8. Indistinguishable outcomes were found in vitro. Isoliquiritigenin
brought down both the protein and mRNA convergences of NF-kB, proposing isoliquiritigenin as a promising
inhibitor of NF-κB and a likely operator for psoriasis
(Wu et al., 2016).
27. Koumine
The effects of koumine on epithelial cell mitosis and
epidermal cell differentiation were assessed by collecting samples of the vaginal mucous and squamous epidermis at various doses on the tails of mice treated with
methotrexate or koumine. The interleukin (IL-2) levels
have been identified using immunosorbent assay linked
to the enzyme. The therapeutic activity of koumine
against psoriasis is linked to inhibiting epidermal cell
proliferation, encouraging granular cell formation and
decreasing serum IL-2 levels (Ramanunny et al., 2020).
28. Luteolin
The recipient impacts of the flavone luteolin have, as of
late, been examined on human keratinocytes (Zhou et
al., 2020). The creators displayed that TNF incited
VEGF and IL-6, IL-8 from human HaCaT cells and essential keratinocytes at a convergence of 50 ng/mL.
Pretreatment with luteoline at centralizations of 10-100
μM hindered arrival all things considered and mRNA
articulation in a fixation subordinate way. It additionally
diminished the RELA qualities TNF-actuated mRNA
articulation which encoded the NF-kB subunit NF-kB
p65. RELA quality articulation is improved in human
psoriatic skin. Furthermore, flavones diminished the
phosphorylation brought about by TNF, the authoritative DNA and NF-kB's atomic movement. In a past report was indicated the luteolin's capacity to diminish
TNF-actuated phosphorylation, DNA-restricting action,
and atomic movement of NF-kB (Lv et al., 2020). The
hindrance of IL-6 quality articulation and emission by
luteolin is of incredible worry, since IL-6 is an essential
for driving the development of Th17 cells and furthermore a significant reduction in HaCaT associated with
psoriasis pathogenesis yet not in typical keratinocyte
expansion (Sung et al., 2012).
29. p-Anisaldehyde & t-Anethol
The plant Illicium verum of the family Illiciaceae is generally referred to as star anise. The anti-inflammatory
activity of the plant has been confirmed by two experiments in which the plant extract inhibited chemokines,
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cytokines and adhesive molecules in HaCaT-induced
TNF-α/IFN-α-stimulated cells and atopic skin like lesions (El-Ahmadi et al., 2021). The inhibitory effects of
the plant extract and its two constituents viz. panisaldehyde and trans-anethole were investigated on
the expression of ICAM-1 induced by IFN and its regulatory mechanisms in the HaCaT cell line (Sung and
Kim, 2013). In specific, I. Verum significantly inhibited
the expression of IFN-kRα and consequent phosphorylation of Jak2, which is primarily autophosphorylated in
HaCaT cells treated with IFN and STAT1. I. Verum decreased the protein and the ICAM-1 mRNA. Studies
have shown that cytokine signalling suppressors
(SOCS) proteins are essential inflammation regulators
in physiology. Among SOCS proteins, SOCS1 has
shown that it inhibits IFN-k signaling via the Jak/STAT
pathway (Sung and Kim, 2013). I. Verum increased
SOCS1 expression, which attenuated Jak2 phosphorylation, consequent inhibition of STAT1 phosphorylation
and decreased inflammatory gene expression. In addition I. Verum inhibited the adherence of IFN-α-induced
Jurtkat T cells to HaCaT cells by inhibiting ICAM-1 expression (Sharma et al., 2019).
30. p-Coumaric acid and Pinoresinol
Picea mariana of the family Pinaceae is a plant of genus Picea, commonly used in North America for its antiinflammatory properties. Its resin is utilized to heal
wounds and treat purulent wounds from burns and skin
rashes (Wang et al., 2019). In addition, P. mariana improves a variety of inflammatory conditions of the skin,
including psoriasis. It was examined in a recent study
that the ability for inhibition of the effects on psoriatic
keratinocytes (PK) induced by TNF-α using P. mariana
bark extract was compared to normal human keratinocytes (NHK) (García-Pérez et al., 2014). In specific, the
extract down-regulated the biochemical pathways associated with stimulation of TNF-α, reducing NO development, nitric oxide synthase (iNOS) induction, ICAM-1
expression, IL-6 and VEGF development, IL-8 and fractalkine formation and generation of trappin-2/elafin.
Previous works documented the potency of major P.
mariana constituents in extract such as pinoresinol, pcoumaric acid and resveratrol, to inhibit NO development by inhibiting the expression of iNOS mRNA
(García-Pérez et al., 2014).
31. Podophyllotoxin
Podophyllotoxin from the plant Podophyllum peltatum is
a highly concentrated (99.2%) material and is known
from a couple of open clinical studies for antipsoriatic
properties. Podophyllin concentration of 5-25% was
primarily used in earlier studies. So far, there are total
of 35 psoriasis known cases, treated openly with topical
application of podophyllin daily or alternatively every
second day. During the treatment period, approximately

75% of patients showed a marked clearing. Full remission was observed in some cases during a 9 month
follow-up period. Podophyllin tolerance has been reported as strong, given the substance's high concentration. However there were reported adverse reactions
like irritation and pruritis. Podophyllin is a strong irritant,
particularly at high concentration levels. Podophyllotoxin is an active agent present in podophyllin. If special
steps are not taken, podophyllotoxin can easily be converted into inactive podophyllotoxin (Johnson et al.,
2018; Choudhary et al., 2016).
32. Polyandric acid A & B
Dodoneae polyandra of the family Sapindaceae is a
medicinal plant in Australia and northern Kaanju. Two
furanoclerodane diterpenoids were established as key
active components named polyandric acid A and B.
Both compounds exhibited potent antinflammatory activity in mouse ear oedema model induced by TPA
(Rios et al., 2019). Polyandric acid type A has been
reported to check interleukin-1β development in acute
inflammatory model for skin and to minimize the thickness of ear and accumulation of myeloperoxidase in a
chronic skin inflammatory model (Simpson et al., 2014).
A substantial decrease in the secretion of IL-6 has also
been observed in primary human neonatal keratinocytes. Lately, the D. polyandra induced Keratinocytes
shoot high amounts of pro-inflammatory cytokines IL-1β
and TNF-α which induce multiple inflammatory responses and intensify the symptoms.
33. Psoralen
Psoralens chemically 8-methoxy psoralens, most widely used psoralen derivative in photochemotherapy are
compounds belong to the heterocyclic group, some of
which are photosensitizing agents called furocoumarins. It is commercially isolated from the plant Ammi
majus (Singhvi et al., 2020). Psoralens, when irradiated
at 365 nm, covalently integrate with pyrimidine bases in
nucleic acid. Cross connections between two DNA
strands also occur when psoralens act as bivalent reagents, interact with opposite double helix strands
through pyrimidine bases (Buhimschi et al., 2020). This
inhibitory impact is one potential explanation of the psoralens effects and long-wave UV radiation in psoriasis,
characterized by increased rate of epidermal cell turnover (Stern and Richard, 2020).
34. Quercetin
Quercetin demonstrated fascinating therapeutic properties, including anti-inflammatory, anti-viral, antibacterial, and anti-tumor effects (Rengasamy et al.,
2019). Its free radicals scavenging ability, transition
metal ions binding, and prevention of lipid peroxidation
make the flavonol a good antioxidant for consideration
(Alalaiwe et al., 2018). It has been shown that quercetin
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reduces activation of BV-2 microglia mouse STAT-1 by
IFNk. Quercetin also reduced the activation of LPS triggered NF- kB and STAT-1, iNOS expression. In human
keratinocytes, the capacity of quercetin to inhibit the
production of cytokines IL-1β, IL-6, IL-8 and TNF-α
through induction of ultraviolet irradiation has been
demonstrated (Hämäläinen et al., 2007).
35. Resveratrol
Resveratrol, 3,4,5-trihydroxy-trans-stilbene is a phytoalexin that inhibits the development of proatherogenic
eicosanoids by platelets and neutrophils, exercising
anti-inflammatory action (Kjaer et al., 2015), inhibits
protein-tyrosine kinase that modulates proliferation and
differentiation of cells and signaling processes in immune system cells, biological processes involving inflammatory response and serious pathologies such as
cancer, arteriosclerosis and psoriasis (Oliveira et al.,
2017).
36.Sulphoquinovosyldiacylglycerol1,2-di-O-palmit
oyl-3-O-(6-sulphoαdquinovopyranosyl)–glycerol
Sulphoquinovosyldiacylglycerol1,2-di-O-palmitoyl-3-O(6-sulphoαdquinovopyranosyl)–glycerol is found in
Wild's fern in South America, with the common name
calaguala Polypodium decumanum (Polypodiaceae).
Medical use in the treatment of skin disorders psoriasis,
atopic dermatitis and vitiligo has been reported
(Gonzales et al., 2010). Its inhibitory activity was
caused by polyunsaturated fatty acids (Nestor et al.,
2014). Platelet-activating factor (PAF) is another phospholipid derived mediator that is involved in the pathogenesis of psoriasis. The elevated levels of PAF derived from psoriatic scales indicate its presence in the
disease. It is also considered to be a potent chemoattractant and autocoid injection cause increased vascular permeability and vasodilatation, which are common
signs of psoriasis inflammation (Berman et al., 2016).
37. Syllimarin
Silymarin, commonly known as 'milk thistle' is derived
from the plant Silybum marianum of family Asteraceae
and Compositae. Milk Thistle includes silybin, silydianin, and silychristin (Dorjay et al., 2018). The importance of silymarin in the care of psoriasis may be
due to its potential to enhance liver endotoxin elimination, inhibition of cAMP phosphodiesterase and prevention of synthesis of leukotrienes. For patients with psoriasis, cAMP and leukotrienes have been found in abnormally high levels and the normalization of these levels
may improve the condition (Sabir et al., 2014).
38. Methylthiobutylisothiocyanate (MTBI)
4-Methylthiobutylisothiocyanate (MTBI) is a lesserknown isothiocyanate (ICT), which is produced as a
result of hydrolysis of the glucosinolate named gluco-

erucin (GER or 4-methylthiobutylglucosinolate) present
in Eruca sativa, popularly known as rocket seed
(Esteve, 2020). Both GER and MTBI are reported to
have direct antioxidant activity due to the oxidized form
of MTBI, SFN (4-methysulfinylbutyl ITC), and is believed the most active enzyme of phase II inductive
causer among ITCs through glutathione transferase,
quinone reductase, and heme oxygenase induction
(Yehuda et al., 2012). Additionally, the role of MTBI in
the activation of THP-1 cells was examined by evaluating mRNA expression of known psoriasis related factors like IL-1b, IL-12/23p40, ICAM-1, and TNF-a
(Yehuda et al., 2009).
A summarized list of phytochemicals, along with their
common names, biological sources and their families,
is given in Table 1.
Plants and plant-based therapy is an ancient approach that considers emotional, mental, and spiritual
well-being. It is a naturopathic approach that includes
lifestyle, emotional, mental, and spiritual concerns.
Herbs have phytochemicals in the form of the active
molecule which work as drug e.g. opiates (used for
alleviation of pain, sedation), digitalis (helpful against
heart failure and cardiac arrhythmias) and taxol
(anticancer). Phytochemical compounds can be used
for the management of many diseases. Phytochemicals
are economical than synthetic drugs as these are naturally produced in plants. The ideal norm for any medicinal product (synthetic or natural) is its non-toxic nature,
effectiveness, specificity stability and potency. Although
herbal medicines have less potency than synthetically
structured drugs, these are considered less toxic, having fewer side effects than synthetic drugs. People
have blind trust in them as phytochemicals and their
products are commonly used and considered harmless.
They are appropriate as they can manage any disease
without any harmful side effects. These are not only
suitable in the treatment of various health-related problems but are also widely used for personal beautification and for curing skin-related issues. They do not
generally have synthetic drug-like side effects. On the
other hand, synthetic drugs are synthesized by a different method in the laboratory. These are not found in
nature.
Synthetic drugs can be seriously harmful, even used in
very low doses (Nisar et al., 2018). For example; A lot
of examples reported in literature which is related to the
side effects caused by synthetic drugs, e.g. Paracetamol is well known antipyretic drug but it can also cause
liver poisoning as a major side effect (Rotundo and
Pyrsopoulos, 2020). Naproxen causes gastrointestinal
side effects (Emerson et al., 2020). Ibuprofen is another antipyretic drug that may cause nephrotoxicity, including renal failure, when given to volume-depleted
children. Medical plant poisoning has been documented, usually due to wrong identification of the plants in
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Table 1. List of phytochemicals, their common names, biological sources and families.
S.
No
1
2

Phytochemical

Common name

Source

Family

Aloe-emodin (1)
Amentoflavone (2)

Ghritakumari
Spring

Liliaceae
Selaginellaceae

3
4

Apigenin (3)
Artesunate (4)

Chamomile
Sweet Wormwood

5

6

Asiaticoside (5), Madecassoside
(6)
Astilbin (7)

7

Biacalin (8)
Berberine (9)
Boswellic acid (10)
Caffeine (11)

Hypericum perforatum, Dimorphandra mollis
Scutellaria baicalensis and Scutellaria lateriflora
Mahonia aquifolium
Boswellia serrata
Coffea arabica Camellia sinensis

Fabaceae
Hypericaceae
Lamiaceae

8
9
10

Gotu kola/Indian Pennywort
St John's wort Fava
d'anta
Chinese
&Baikal skullcap
OregonGrape
Indianfrankincense
coffee tree, green tea

Aloe vera (L.) Burm.
Selaginella tamariscina, Selaginella
nipponica, and Selaginella
pachystachys
Matricaria chamomilla
A derivative of artemisinin from Artemisia annua
Centella asiatica

11

Heaven wood tree

Camptotheca accuminata Decaîsne

12

Camptothecin (12), IsoCamptothecin (13)
Cannabinoids (14,15,16,17)

Hemp, Asian Hemp

Cannabis sativa, Cannabis indica

13

Chamazulene (18)

14

Chlorogenic acid (19)

Matricaria chamomilla, Artemisia
absinthium
Coffea Arabica, Thea sinesis

15
16
17

Cholchicine (20)
Curcumin (21)
Delphinidine (22)

18
19

Embelin (23)
Fumeric acid (24)

chamomile wormwood
yarrow
Fruits, vegetables,
coffee.
Autumn crocus
Turmeric
Wild Lowbush Blueberry
False Black Pepper
Bolete mushrooms

20

Genistein (25)

Nilgiri Flemingia

21
22
23
24
25
26

Glycerhiznic acid (26)
Gossypol (27)
Hypericin (28)
Hyperforin (29)
Indirubin (30)
Isoliquiritigenin (31)

Licorice, Glycyrrhiza
Cotton
St John’s Wort
St John’s Wort
Indigo
Mongolian glycyrrhiza

27
28
29

Koumine (32)
Luteolin (33)
P-anisaldehyde (34)

30
31

P-coumaric acid (35) and Presinol (36)
Podophyllotoxin (37)

32

Polyandric acid A (38) & B (39)

33
34
35
36

Psoralen (40)
Quercitin (41)
Resveratrol (42)
Sulphoquinovosyldiacylglycerol1,2
-di-O-palmitoyl-3-O-(6sulphoαdquinovopyranosyl)–
glycerol (43)
Syllimarin (44)
4-methylthiobutylisothiocyanate
(45)

37
38

Colchicum autumnale
Curcuma longa
Vaccinium angustifolium

Asteraceae
Asteraceae
Apiaceae

Berberidaceae
Burseraceae
Rubiaceae,
Theaceae
Nyssaceae
Cannabaceae,
Cannabaceae
Asteraceae
Rubiaceae,
Theaceae
Colchicaceae
Zingiberaceae
Ericacae
Myrsinaceae
Fumariaceae,
Polyporaceae
Fabaceae

Heartbreak Grass
Mint
Star Anise

Embelia ribes
Fumaria officinalis, Boletus fomentarius
Flemingia vestita and F. macrophylla, and coffee
Glycyrrhiza glabra
Gossypium species
Hypericum perforatum
Hypericum perforatum
Indigo naturalis
Glycyrrhiza uralensis, Glycyrrhiza
glabra
Gelsemium elegans
Salvia tomentosa
Illicium verum

Black spruce

Picea mariana

Pinaceae

Mayapple Himalayan
Mayapple
Polyandric acids, Dodonea
Babchi
Black oak
Black spruce
Willd Calaguala

Podophyllum peltatum, Podophyllum hexandrum
Dodoneae polyandra

Berberidaceae

Psoralea corylifolia
Quercus tinctoria
Picea mariana
Polypodiumdecumanum

Fabaceae
Fagaceae
Pinaceae
Polypodiaceae

Milk thistle
Rocket seeds

Silybum marianum
Eruca sativa

Asteraceae
Brassicaceae

Leguminasae
Malvaceae
Hypericaceae
Hypericaceae
Acanthaceae
Leguminosae
Loganiaceae
Lamiaceae
Schisandraceae

Sapindaceae

Note: Numbers in parenthesis following the names of the phytochemicals in column 2nd refer to their respective molecular structure in
Fig 1.
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Fig. 1. Showing the molecular structures of-Aloe-emodin (1), Amentoflavone (2), Apigenin (3), Artesunate (4) Asiaticoside (5), Madecassoside (6), Astilbin (7), Biacalin (8), Berberine (9), Boswellic acid (10), Caffeine (11), Camptothecin
(12) & Iso-Camptothecin (13), Cannabinoids (14,15,16,17), Chamazulene (18), Chlorogenic acid (19), Cholchicine (20),
Curcumin (21), Delphinidine (22), Embelin (23), Fumeric acid (24), Genistein (25), Glycerhiznic acid (26), Gossypol (27),
Hypericin (28), Hyperforin (29), Indirubin (30), Isoliquiritigenin (31), Koumine (32), Luteolin (33), P-anisaldehyde (34), Pcoumaric acid (35), P-resinol (36), Podophyllotoxin (37), Polyandric acid A (38), Polyandric acid B (39), Psoralen (40),
Quercitin (41), Resveratrol (42), , Syllimarin (43), 4-methylthiobutylisothiocyanate (44).

the form in which they are sold, or their improper processing and administred by untrained persons. Due to
this, now many chemists have started switching their
field from synthetic to natural side in order to explore
nature more and more. The phytochemicals have better performance than synthetic drugs with the lesser
and delayed risk of side effects; their efficacy even in
chronic conditions and widespread availability at generally low-cost products (Nisar et al., 2018).
In India, phytochemicals, as well as herbal plants, have
been the most abundant source of health care and life
improvement since ancient. Indian medicinal systems
like Ayurveda, Unani and Siddha have been the kingpin
for health care in society since ancient times. Ayurveda
predominantly uses phytochemicals in their preparations and formulations. Now in the modern era, about
24%–27% of drugs are derived from plant sources
(Yuan et al., 2016). Several synthetic drugs being fre-

quently used today have also been developed as the
analogues/prototype of the natural phytochemicals,
which serve as lead compounds for these synthetic
drugs. In India, phytochemicals are not limited to medicinal use only, but also they have been used in cosmetics, health and hygiene, fragrance, and food supplements (Qazi and Raza, 2021).

Conclusion
Psoriasis is a multidirectional immunogenic issue
brought about by hereditary and ecological elements,
which includes complex pathogenic collaborations between the inborn and versatile insusceptible framework.
Treatment of psoriasis with synthetic medicines is restricted because of its practicability, comfort, and extreme unfavorable adverse effects like hepatotoxicity
and renal damage. Plants and their parts have been
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shown to assume an essential function in the revelation
of new specialists for the treatment of psoriasis. Numerous plants and various classes of phytochemicals
basically flavonoids with various method of activities
have been recognized for their intriguing antioxidating,
mitigating, wound recuperating, antinfective, antiproliferative impacts for psoriasis. The most encouraging
outcomes were gotten from curcumin, indirubin, berberine and boswellic acids from the plants Curcuma longa,
Indigo naturalis, Berberis aristata and Boswellia serrata
individually. Understanding the mechanismsof activities
of postulations different impacts with lesser-known unfriendly impacts and reactions will make these plant
products and unadulterated mixtures preferably appropriate for the treatment of psoriasis.
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