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ABSTRACT 

Psoriasis is a long-term autoimmune inflammatory ailment with a multifaceted pathophysiology altered by genetic tendency, 

environmental triggers, and immune system abnormalities. It is marked by excessive keratinocyte growth, immune 

dysfunction, and increased oxidative stress, contributing to persistent inflammation. Conventional therapies, including 

corticosteroids, immunosuppressants, and biologics, have limitations due to adverse effects and long-term safety concerns. 

This review explores the pathogenesis of psoriasis, highlighting immune response mechanisms, oxidative stress involvement, 

and the potential of natural compounds as therapeutic alternatives. Medicinal plants, phytochemicals, and biologically active 

components such as flavonoids, polyphenols, and alkaloids have revealed promising anti-inflammatory and 

immunomodulatory effects. Clinical studies suggest that these natural agents can regulate cytokine production, inhibit 

keratinocyte proliferation, and modulate oxidative stress pathways, offering a safer and more profitable approach to psoriasis 

controlling. This review further explores the molecular interactions between plant-based bioactive agents and immune 

mechanisms, paving the way for novel natural therapeutic strategies. 
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BACKGROUND:  

Psoriasis is a persistent autoimmune inflammatory condition with a significant genetic component, primarily affecting the 

skin [1]. It is associated with chronic inflammation, leading to irregular keratinocyte growth and differentiation. Worldwide, 

psoriasis impacts nearly 125 million individuals, representing 2–3% of the global population, with psoriatic arthritis 

occurring in approximately 10–30% of cases [2]. This disorder greatly affects the well-being of patients, frequently 

contributing to psychological healthiness challenges like anxiety, depression, and, in extreme cases, suicidal ideation. 

Although the precise underlying mechanisms of psoriasis are still being studied, it is generally familiar as an immune-

mediated disorder, primarily driven by T cells, with T-helper cells singing a crucial character in disease progression [3]. 

The prevalence of psoriasis differs across populations, with an estimated global occurrence of 2%. It is more frequently 

observed in Caucasians, less common in Asian populations, and least prevalent among Black individuals [4]. Additionally, 

psoriasis is extra widespread in cooler environments, particularly in northern areas, compared to warmer tropical areas. In 

Europe, occurrence rates vary between 0.6% and 6.5%, with higher frequencies in northern regions [5]. The disease can 

develop at any age, though research suggests its initial onset often falls between 15 and 20 years, with another peak between  
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55 and 60 years. However, delays in seeking medical attention and gradual symptom progression can obscure the precise 

onset age [6, 7]. 

Psoriasis manifests in various clinical forms, these are plaque psoriasis (psoriasis vulgaris), inverse psoriasis, guttate 

psoriasis, pustular psoriasis, and erythrodermic psoriasis. Of these, plaque psoriasis is very normal, affecting up to 90% of 

cases instances. It is marked by elevated, inflamed lesions by silvery-white scales, typically found on the scalp, torso, and 

outer areas of the limbs [8]. Other types affect different areas, including skin folds and joints, and can lead to systemic 

inflammation, raising the likelihood of metabolic syndrome and cardiovascular diseases. Several triggers, including genetic 

predisposition, environmental influences, infections, obesity, and vitamin D3 deficiency, have been linked to psoriasis 

development [8, 9]. 

Although standard treatments such as corticosteroids, immunosuppressants, and biologics are available, they often come 

with drawbacks like toxicity, immune suppression, and heightened infection risks, making them unsuitable for long-term use 

[2]. This has fueled interest in exploring safer, more effective alternatives. 

Herbal remedies have gained attention for their potential in management psoriasis because of their ability to reduce 

inflammation and regulate immune responses. Various plant-derived compounds, including flavonoids, polyphenols, and 

alkaloids, possess properties that could help control psoriatic symptoms. Studies indicate that these phytochemicals can 

mitigate oxidative stress, suppress crucial inflammatory mediators, within TNF-α, IL-17, and IL-23, while too regulate 

keratinocyte activity. This review examines the role of medicinal plants, plant-based bioactive compounds, and natural 

formulations for managing psoriasis, focusing their modes of action and clinical efficacy, clinical effectiveness, and potential 

as safer, cost-efficient alternatives to existing therapies. Understanding how these natural compounds interact with immune 

pathways could open new avenues for plant-based treatment strategies for psoriasis. 

Mechanism of psoriasis pathology:  

Psoriasis is a multifaceted state influenced by multiple factors, including excessive skin cell proliferation, irregular 

keratinocyte maturation, persistent inflammation, and immune system dysregulation. One of its defining features is rapid 

DNA synthesis and a significantly shortened epidermal turnover cycle, leading to the accumulation of immature 

keratinocytes. During this abnormal differentiation, keratins 6 and 16 are highly expressed, while the typical markers of 

mature keratinocytes, keratins 1 and 10, are delayed in expression [10]. This disruption in skin stability is further worsened 

by the aggregation of immune cells, including neutrophils in the epidermis and surface dermal layer, along with CD8+ T 

lymphocytes in the dermal layer, all of which contribute to prolonged inflammation [11].  

At the core of psoriasis pathology is an aberrant immune response involving natural and acquired immunity. Immune cells, 

chiefly dendritic cells, macrophages, T lymphocytes, and neutrophils, drive inflammation through excessive cytokine 

production [12]. This imbalance leads to ongoing keratinocyte stimulation, creating a continuous cycle of inflammation and 

abnormal skin thickening. Key cytokines, like TNF-α, IL-17, IL-23, and IFN-γ, are heavily engaged in amplifying 

inflammatory pathways, thus promoting disease progression [13, 14]. 

Recent research highlights the impact of genetic and epigenetic influences in psoriasis susceptibility. Genetic variations 

influence immune regulation, altering cytokine activity and keratinocyte function, thereby determining disease severity and 

progression. Additionally, epigenetic modifications—such as DNA methylation, histone alterations, and regulatory non-

coding RNAs (including microRNAs and long non-coding RNAs)—further modify gene expression patterns, influencing 

immune activity and skin cell dynamics [15, 16]. 

Moreover, the skin microbiome is believed to influence the development and development of psoriasis pathogenesis. 

Disruptions in microbial composition may trigger aberrant immune responses, exacerbating chronic inflammation and 

autoimmune responses associated with the condition. The interplay between environmental influences, genetic 

predisposition, and immune dysfunction underscores the complexity of this disease. 

Taken together, psoriasis is a highly intricate disorder driven by immune dysregulation, genetic predisposition, epigenetic 

alterations, and environmental triggers. A deeper understanding of these mechanisms could help in developing targeted 

treatments that regulate immune function, restoring epidermal homeostasis, and improving disease outcomes [17]. 

Immune response mechanism in psoriasis:  

Psoriasis is an autoimmune condition primarily instigated by an overactive immune response, with genetic factors 

predisposition and external elements such as skin trauma, pathogens, and certain medications [18]. One of its defining 

features is long-term inflammation that demonstrated in excessive keratinocyte progress and abnormal differentiation. 

Histological examination of psoriatic lesions reveals epidermis thickening, along with influx of immune cells, are dendritic 

cells, macrophages, T lymphocytes, and neutrophils within the dermis [19]. 

The formation of psoriatic plaques involves dual major cell styles: Epidermal keratinocytes and mononuclear leukocytes 

play a crucial role in psoriasis. Genetic activity within these cells is regulated by specific psoriasis-related genes [20]. 

Keratinocytes actively engage with immune cells, promoting leukocyte activation and lesion formation. This interaction 
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disrupts the balance natural and acquired immunity, with keratinocyte-derived factors playing a direct role in influencing T 

lymphocytes and dendritic cells [21]. 

Several innate immune cells are involved in psoriasis, including neutrophils, plasmacytoid dendritic cells (pDCs), and 

CD11c+ dendritic cells. Neutrophils, which have a short lifespan, are constantly created in the bone marrow and secrete into 

circulation. Their migration to the epidermis is facilitated by chemokines like interleukin-8 (IL-8) and CXCL1, along with 

keratinocyte-derived proteins like S100A7, A8, and A9 [21]. Plasmacytoid dendritic cells, identified by BDCA-2+ and 

CD123+ antigen expression, produce elevated amounts of interferon (IFN) upon stimulation, significantly contributing to 

disease progression. CD11c+ dendritic cells, the predominant type in the dermis, are existent in greater figures in psoriatic 

skin and contribute to inflammation by producing tumor necrosis factor (TNF) and activated nitric oxide synthase (iNOS). 

These cells also secrete pro-inflammatory cytokines, including IL-23 and IL-20, which stimulate T cells and keratinocytes 

[22]. Additionally, a subset of CD11c+ dendritic cells expresses differentiation indicator like DC-LAMP and CD83, which 

enable them to present antigens and initiate adaptive immune responses [23]. 

Psoriatic lesions contain a significant influx of T lymphocytes and mature dendritic cells, which interact with chemokines 

are CCL19, CCL21, CXCL12, and CCL18 to support localized T cell stimulation T cells within psoriatic plaques are 

categorized into helper T cells (TH) and cytotoxic T cells (TC) [24]. Some of these cells exhibit CD161 and another cytotoxic 

receptors, suggesting that natural killer T cells in disease progression. [25]. Keratinocyte-derived factors perpetuate immune 

triggering response, while triggered immune cells modulate keratinocyte behavior by inducing adhesion molecule 

expression. Toll-like receptor (TLR) activation by heat shock proteins (HSPs) or S100A12 can initiate dendritic cell 

activation and maturation. Additionally, peptide antigens can trigger both innate and adaptive T cell reactions, indicating the 

occurrence of particular T cell clones in psoriatic lesions [26, 27]. 

A crucial component of psoriasis pathogenesis is the dysregulation of IL-36 signaling. IL-36 cytokines (IL-36α, IL-36β, and 

IL-36γ), that belong to the IL-1 family, are significantly elevated in psoriatic plaques, where they regulate neutrophil-

attracting chemokines like CXCL1 and CXCL8 [28]. The IL36RN gene encodes IL-36 receptor antagonists (IL-36Ra), which 

function as inhibitors of IL-36 signaling and prevent excessive inflammation. Genetic mutations in IL36RN have been linked 

to generalized pustular psoriasis (GPP), emphasizing the importance of IL-36 dysregulation in psoriatic inflammation. A 

deficiency or malfunction in IL-36Ra leads to unregulated IL-36 activity, further amplifying neutrophil infiltration and 

cytokine release, exacerbating disease severity [29]. 

Persistent immune activation and defective regulatory T cell function contribute to chronic inflammation in psoriasis. 

Cytokine interactions in the disease follow a complex network, with key mediators including TNF, lymphotoxin (LT), IL-1, 

IL-17, IL-20, IL-22, and IFN. These signaling molecules activate transcription elements like STAT1 and NF-κB, reinforcing 

inflammation [14]. Dendritic cells further amplify inflammation through interactions with IFN, IL-20, IL-12, and IL-23, 

leading to T cell-driven cytokine synthesis. Additionally keratinocytes and stromal cells release cytokines including TGF-β, 

IL-1, IL-6, and IL-20, which regulate cellular communication and regulating epithelial-stromal interactions in psoriatic 

lesions [30]. Moreover, an intricate network of chemokine interactions exists, with numerous chemokines exhibiting elevated 

expression, indicating multiple regulatory pathways in psoriasis pathogenesis [31]. 

Understanding these molecular mechanisms is vital for designing targeted therapeutic approaches aimed at reducing 

inflammation and immune dysregulation in psoriasis (figure 1). 

Figure1:  Regulatory action of flavonoids on inflammatory signaling pathways in psoriasis 
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Fig.1: Pictorial presentation of the immune response mechanism in psoriasis: role of inflammatory cytokines and effects 

contributing to keratinocyte hyperproliferation. 

Oxidative stress in psoriasis progression: Recent research highlights the significant role of reactive oxygen species (ROS) 

and nitric oxide species (NOS) in the development of psoriasis. The disruption of redox homeostasis, along with increased 

production of stimulated NOS, leads to oxidative stress, that significantly contributes to disease advancement. Understanding 

the molecular pathways through which these oxidative molecules drive inflammation may provide valuable insights for 

therapeutic interventions. Targeting dysregulated oxidative stress mechanisms using naturally derived antioxidants presents 

a promising strategy for developing novel treatments for psoriasis. 

Reactive Oxygen Species (ROS) and their role in psoriasis: Reactive oxygen species (ROS) are oxygen-containing 

compounds capable of interacting with biological substrates. They are classified into radical species—including 

hydroperoxyl (HO₂•), superoxide (O₂•⁻), hydroxyl (OH•), and peroxyl radicals (RO₂•), and non-radical species like ozone 

(O₃), hydrogen peroxide (H₂O₂), and hypochlorous acid (HOCl), which can readily transform into radical forms [32]. 

Molecular oxygen in its triplet state has two electrons with identical spins, allowing it to accept electrons individually. When 

oxygen undergoes excitation, and experiences an electron spin reversal, it becomes more reactive and interacts with 

compounds containing double bonds [33, 34]. ROS are generated through enzymatic metabolic activities as well as external 

influences such as radiation and xenobiotics. Mitochondrial respiration is a primary ROS source, where oxygen undergoes 

sequential reduction in the electron transport chain, forming water. However, during this process, ROS may be released. 

Peroxisomal metabolism also contributes to ROS production through oxidative reactions that remove hydrogen from 

biomolecules, forming hydrogen peroxide. Leukocyte NADPH oxidase pivotal role in immune defense by rapidly producing 

ROS during oxidative bursts, while non-enzymatic ROS formation occurs due to ultraviolet radiation exposure [33-37]. 

Nitric Oxide Synthases (NOS) and Psoriasis pathogenesis:  

Nitric oxide synthases (NOS) are enzymes that facilitate the generation of nitric and exist in three distinct systems: 

endothelial NOS (eNOS), neuronal NOS (nNOS), and stimulated NOS (iNOS). Both eNOS and nNOS are continuously 

expressed and require calcium ions for activation, while iNOS is inducible and calcium-independent.  

In psoriasis, iNOS is overexpressed in keratinocytes, promoting oxidative stress [38]. The active NOS form is a homodimer 

utilizing NADPH, molecular oxygen, and L-arginine as substrates, with cofactors such as flavin mono nucleotide (FMN), 

flavin adenine dinucleotide (FAD), tetrahydrobiopterin (BH4), and calmodulin. This enzyme first converts L-arginine into 

N-hydroxy-L-arginine, which undergoes further oxidation to produce nitric oxide (NO) and L-citrulline [39]. Excess NO 

reacts with superoxide (O₂•⁻) forming peroxynitrite (ONOO⁻), a highly reactive nitrogen species (RNS) inducing cellular 

damage by modifying proteins, lipids, and nucleic acids. 

Oxidative stress occurs when ROS production outstrips the ability of antioxidant protective processes, leading to impaired 

redox signaling and cellular damage [40]. Elevated ROS levels are linked to DNA damage, lipid degradation and the 

secretion of inflammatory signaling molecules. Low ROS levels regulate physiological signaling, while excessive ROS 

production triggers inflammatory responses, cellular dysfunction, and apoptosis [37, 41-43]. 

Oxidative Stress in Psoriasis Progression 

The collaboration between reactive oxygen species (ROS), reactive nitrogen species (RNS), and diminished antioxidant 

defenses plays a pivotal role in the development of psoriasis. The body relies on enzymatic antioxidants are superoxide 

dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) mitigate oxidative damage, while non-enzymatic 

antioxidants like vitamins C and E and glutathione (GSH) neutralize oxidative stress. Antioxidant enzyme activity fluctuates 

in psoriatic tissues, with declining vitamin E and GSH levels [39, 40, 44, 45]. 

Mild oxidative stress is more relevant to psoriasis development than severe oxidative damage. Oxidative stress markers like 

total oxidative stress (TOS) and malondialdehyde (MDA) levels in plasma or serum, tend to rise in parallel with increased 

disease severity as assessed by the PASI. In contrast, antioxidant markers tend to show an inverse relationship with disease 

progression [44-47]. Oxidative stress has been shown to influence several molecular pathways, including those regulated by 

tumor necrosis factor-alpha (TNF-α). Signaling pathways including nuclear factor kappa-light-chain-enhancer of activated 

B cells (NF-κB), mitogen-activated protein kinases (MAPK), and Janus kinase/signal transducer and activator of 

transcription (JAK-STAT) play major roles in this process. These pathways stimulate the differentiation of T helper (Th) 

cells, mainly T h1 and Th17 subgroups, resulting in increased inflammatory cytokine production, enhanced keratinocyte 

proliferation, recruitment of immune cells, and abnormal angiogenesis due to lipid peroxidation [37, 48-50]. 

The process of lipid peroxidation alters the balance between cyclic nucleotides, elevating cyclic guanosine monophosphate 

(cGMP) while reducing cyclic adenosine monophosphate (cAMP), thereby leading to excessive epidermal proliferation. 

Psoriasis patients exhibit high oxidized low-density lipoprotein (ox-LDL) and increased phospholipase A2 (PLA2) activity 

[51]. ROS influence intracellular calcium levels, impairing cell differentiation, proliferation, and apoptosis [51, 52]. 

Oxidative stress also recruits myeloid dendritic cells (mDCs), which drive immune responses by producing interleukin-8 
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(IL-8) and TNF-α, elevating T-cell proliferation. ROS promote Th1 cells leading to increased production of inflammatory 

cytokines like interferon-gamma (IFN-γ) and interleukin-2 (IL-2) within psoriatic lesions [53, 54]. Oxidative stress 

upregulates vascular endothelial growth factor (VEGF), [55, 56], contributing to abnormal angiogenesis and leukocyte 

migration, exacerbating inflammation [57]. 

ROS modulate MAPK pathways, including mitogen-activated protein kinase (MAPK) cascades such as extracellular signal-

regulated kinases (ERKs), c-Jun N-terminal kinases (JNKs), and p38 MAPKs, all of which perform a role in psoriasis 

progression [58, 59]. The influence of ROS on (NF-κB) signaling varies depending on cellular conditions, as ROS can either 

activate or inhibit this pathway [59, 60]. Elevated phosphorylated NF-κB and ROS in psoriatic tissues indicate that oxidative 

stress drives NF-κB activation. Additionally, ROS influence JAK-STAT signaling in human lymphocytes, implicating it in 

psoriasis pathogenesis [61]. 

Oxidative stress is a critical feature in both the beginning and expansion of psoriasis, by influencing inflammation, and 

epidermal hyperproliferation. A deeper understanding of these molecular interactions can facilitate the development of 

innovative treatments strategies intended at justifying oxidative stress and its impact on psoriasis development.  

Natural substances (natural sources, phytochemicals, and plants) for the treatment of Psoriasis:  

Recent research on novel therapies has highlighted natural compounds highlighting, their wide availability, safety, and 

efficacy in managing psoriasis [62]. Clinical investigations have shown that certain naturally derived substances can help 

alleviate psoriasis through mechanisms such as promoting apoptosis, inhibiting angiogenesis, and reducing inflammation. 

These beneficial effects are primarily attributed to their ability to counteract oxidative damage triggered by ROS and suppress 

the excessive construction of stimulated nitric oxide synthase, which shows a crucial character in inflammatory signaling 

pathways associated with psoriasis [63]. 

Omega-3-sources: Psoriasis is a chronic inflammatory skin disorder driven by an overactive immune response, particularly 

involving T-cells, inflammatory mediators, and cytokines. A major contributor to psoriasis is the disruption in the equilibrium 

between pro-inflammatory and anti-inflammatory eicosanoids, leading to excessive keratinocyte growth and compromised 

skin barrier function [9]. 

Omega-3 polyunsaturated fatty acids (PUFAs), including eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), 

found in fish oil, can help modulate this immune response. They compete with arachidonic acid (ARA) in cell membranes. 

Thus, they assist decrease the synthesis of inflammatory eicosanoids like leukotriene B4 (LTB4) and prostaglandins, which 

drive psoriasis-related inflammation. Additionally, omega-3s promote the formation of specialized pro-resolving mediators 

(SPMs) like resolvins, that support control neutrophil migration and inflammatory cytokine release [64]. 

Research indicates that omega-3 supplementation may decrease systemic inflammation, improve the skin barrier, and 

decrease cytokine levels including TNF-α, IL-6, and IL-17, these are main drivers of psoriasis. Moreover, Annona squamosa 

seed extract, rich in linoleic acid (LA) and oleic acid (OA), has shown potential in inhibiting keratinocyte proliferation, 

mimicking the effects of corticosteroids without side effects. Although results vary in human studies, omega-3 

supplementation could serve as a complementary approach to psoriasis management, helping reduce symptom severity and 

associated comorbidities like obesity and insulin resistance [9, 65]. 

Vitamin D: Vitamin D shows a fundamental role in modulating immune function and maintaining skin by activating the 

Vitamin D Receptor (VDR), which subsequently binds with the Retinoid X Receptor (RXR) to regulate gene expression. 

This process influences key genes such as CYP27B1, which helps conversion of vitamin D into its bioactive form for 

localized immune modulation, and IL10, which enhances the production of the anti-inflammatory cytokine IL-10 while 

inhibiting pro-inflammatory cytokines like TNF-α, IL-8, IL-2, IFN-γ, and IL-17. During psoriasis, vitamin D helps normalize 

keratinocyte differentiation by upregulating KRT1 and KRT10, while suppressing KRT6 and KRT16, which contribute to 

excessive proliferation. It also restores the distribution of ICAM-1, HLA-DR, and CD26, improving keratinocyte adhesion 

and reducing inflammation. These effects collectively modulate T-cell responses, normalize epidermal turnover, and restore 

skin barrier integrity, making vitamin D a valuable therapeutic option for psoriasis [9]. 

Vitamin E: Vitamin E a fat-soluble antioxidant, crucial for cell membrane stability, with α-tocopherol being its most active 

form. Research indicates that individuals with psoriasis, especially those with severe symptoms or chronic alcohol 

consumption, often exhibit significantly reduced plasma and tissue vitamin E levels. This finding suggests a connection 

between oxidative imbalances and psoriasis progress. Oxidative imbalance arises when discrepancy between free radicals 

(reactive oxygen species) and the body's antioxidant defenses leads to cellular damage and inflammation. In psoriasis, 

increased oxidative stress damages keratinocytes and immune cells, stimulating excessive discharge of inflammatory 

cytokines are TNF-α and IL-6, that accelerate skin cell proliferation. Low vitamin E levels weaken the body's antioxidant 

defense, worsening oxidative damage and contributing to psoriasis severity [66].  

A randomized study involving 60 patients with autoimmune skin disorders, including psoriasis, alopecia areata, and vitiligo, 

found reduced vitamin E concentrations compared to healthy individuals. Another clinical trial involving psoriatic arthritis 

(PsA) and erythrodermic psoriasis (EP) assessed the impact of an antioxidant supplement containing vitamin E, selenium, 
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and Coenzyme Q10 alongside standard treatments [67]. The supplemented group showed significantly faster clinical 

improvement and reduced disease severity within 30 days [68]. 

Additionally, another investigation evaluated the impact of a dietary antioxidant mixture, including vitamin E, selenium, and 

Coenzyme Q10, on individuals with severe psoriasis to determine its potential role in disease management [9, 67] 

Medicinal plant species role in Psoriasis treatment: 

Aloe vera: Aloe vera, a succulent plant widely recognized for its medicinal applications, has been traditionally utilized to 

address various dermatological conditions. Its gel extract is widely incorporated into cosmetics, pharmaceuticals, and 

supplements due to its rich composition of anthraquinones, polysaccharides, vitamins, salicylic acid, carotenoids, and 

flavonoids. These bioactive compounds help soothe itching and reduce inflammation associated with psoriasis. 

Studies have shown that Aloe vera extracts from both the gel and leaves influence inflammatory signaling pathways by 

preventing NF-κB, MAPK, and PI3K activation, while also decreasing the formation of iNOS, IL-6, and IL-1 in cells 

(macrophages cells). Furthermore, Aloe vera is known to be reduce prostaglandin E2 levels by inhibiting cyclooxygenase 

(COX) activity. Studies using on psoriatic HaCaT cells (a keratinocyte model) stimulated with TNF-α showed that Aloe vera 

at dosing of 20, 40, and 80 µg/mL for 24 hours, improved cell sustainability and reduced inflammatory responses [69, 70]. 

Angelica Sinensis (Dong Quai, Female Ginseng) 

Angelica sinensis, widely known as Dong Quai or female ginseng, is a biennial or perennial plant from the Apiaceae family. 

Traditionally employed in Chinese medicine, it is considered to refill blood and address deficiencies. The plant contains 

psoralen, a potent furocoumarin with photosensitizing properties used in psoriasis treatment. 

Psoralens enhance UV-A exposure effects, slowing epidermal DNA synthesis through DNA cross-linking. This mechanism 

underlies PUVA therapy, where patients ingest Angelica sinensis extract before UV-A exposure. Psoralens also induce 

mitochondrial dysfunction, Langerhans cell toxicity, oxidative stress, and programmed cell death in keratinocytes and 

lymphocytes [71]. 

A controlled, double-blind study assessed oral psoralen with UV-A therapy in individuals with plaque psoriasis, measured 

by the PASI score. After twelve weeks, two-thirds of treated patients showed at least a 75% improvement, while the placebo 

group showed no significant change [72]. 

Artemisia capillaris: 

Artemisia capillaris, a traditional herbal remedy in East Asia, has been historically used to treat fever and liver disorders. It 

contains various bioactive compounds, including chlorogenic acids, coumarins, and flavonoids, which have shown 

therapeutic potential against conditions like cancer, hepatitis, malaria, obesity, and infections [73]. In psoriasis treatment, 

Artemisia capillaris extract has demonstrated the ability to suppress excessive keratinocyte proliferation and induce 

apoptosis. Additionally, it may help in reducing leukocyte infiltration by downregulating ICAM-1 expression and 

suppressing nitric oxide production through the prevention of iNOS activity [74]. Studies evaluating its effects on psoriasis 

used varying doses (ranging from 1 to 100 µg/mL) of Artemisia capillaris extract on HaCaT cells over a 72-hour period. 

Further investigations focused on a 50 µg/mL dose, testing its efficacy together ex vivo and in vivo trials using IMQ-

stimulated psoriatic models in HaCaT cells and mice [75]. 

Rehmannia glutinosa: 

This is recognized for its strong antioxidant capabilities, aiding in the deactivation of free radicals and reducing oxidative 

imbalance. Research suggests that it can inhibit iNOS expression and the secretion of proinflammatory cytokines, including 

TNF-α, IL-6, IL-17A, and IL-23. Additionally, it may help lower PGE2 levels by inhibiting COX-2 activity and modulate 

chemoattractant expression, such as CCL2 and CXCL10, potentially through suppression of the JAK-STAT signaling 

mechanism.  

Animal model research involved administering Rehmannia glutinosa extract at concentration of 100 µg/g and 200 µg/g body 

weight over a seven-day period. In vitro experiments utilized doses of 100 µg/mL, 500 µg/mL, and 1000 µg/mL for 24 hours. 

These effects were further supported by in vivo studies using an IMQ-induced psoriasis model in mice and in vitro 

experiments on THP-1 and RAW264.7 cells, where inflammation was induced via LPS stimulation [76, 77]. 

Salvia miltiorrhiza:  

Salvia miltiorrhiza has drawn significant research interest owed to its anti-inflammatory, antioxidant, and antiproliferative 

possessions, alongside its potential protective properties. It is also considered to have antipsoriatic potential. Investigations 

on HaCaT cells treated with IL-1, IL-17, IL-22, and oncostatin M, as well as in animal model involving an IMQ-induced 

psoriasis model in mice, demonstrated that Salvia miltiorrhiza root extract could help mitigate inflammation by neutralizing 

free radicals and suppressing Akt and ERK1/2 phosphorylation. This herbal extract found to decrease skin wound thickness, 

minimize scaling, and constrain excessive keratinocyte proliferation while concurrently promoting apoptosis, making it a 
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potential candidate for psoriasis management. While its exact mechanism of action remains under study, it may function by 

interfering with yes-associated protein (YAP) signaling and/or inhibiting STAT3 activation [78, 79]. 

Capsicum annuum: 

Capsicum annuum, is associated with psoriatic itching is linked to neuropeptides such as neuropeptide Y, PGP 9.5, NGF, 

CGRP, and SP, which are elevated in affected skin. Increased levels of NGF and SP in keratinocytes and nerve fibers correlate 

with itch intensity in psoriasis. Capsaicin, a bioactive compound in Capsicum annuum, has shown effectiveness in reducing 

psoriasis-related itching by modulating neuropeptide activity, suggesting its potential therapeutic role in managing psoriatic 

symptoms [80, 81]. 

In vitro tests utilized concentrations of 0.125, 0.25, and 0.5 mmol/L, revealing that the extract can help reduce skin lesion 

thickness, minimize scaling, and inhibit keratinocyte overgrowth while enhancing apoptosis —a crucial factor in psoriasis 

treatment. Though the precise mechanism remains unclear, it is hypothesized to involve the inhibition of YAP and/or STAT3 

activation, which are key pathways in psoriasis progression [81]. 

Flavonoids compounds: Flavonoids, a diverse group (Figure 2) of polyphenolic components, highly regarded for their potent 

antioxidant and anti-inflammatory properties. These features create them capable nominees for treating inflammatory 

conditions such as psoriasis [82]. Over the years, increasing evidence has highlighted the effectiveness of these natural 

compounds to alleviating psoriatic symptoms by targeting key inflammatory pathways and oxidative stress (figure 3) [83]. 

 

Fig. 2: Visual representation of the major classes of flavonoids 

Baicalein: 

It is a flavone extracted from Scutellaria baicalensis, and Rhus mysorensis exhibits notable anti-inflammatory, antioxidant, 

and keratinocyte-regulating possessions. Its healing effects stem from its talent to restrainNF-κB pathway, thereby decreasing 

the stages of essential pro-inflammatory cytokines like IL-6 and TNF-α, that are critical in psoriasis pathogenesis. 

Additionally, baicalein has been found to inhibit macrophage activation and infiltration, thereby limiting the secretion of 

Inflammatory signaling molecules like COX-2 and NF-κB, which are responsible for exacerbating psoriatic inflammation. 

Studies suggest that S. baicalensis extract contributes to epidermal thinning and minimizes oxidative imbalance by 

stimulating the Nrf2/HO-1 pathway, a crucial mechanism for cellular defense. These multifaceted effects position baicalein 

as a promising candidate for long-term psoriasis management [84, 85]. 

Fisetin: Fisetin (3,7,3′,4′-tetrahydroxyflavone) is a flavonol naturally present in several fruits and veges, documented for its 

antioxidant, anti-inflammatory, and pro-apoptotic action. Research indicates that fisetin inhibits the mTOR pathway, 

enhances autophagy markers (LC3A/B, Atg5), and lowers IL-17A levels in CD4+ T cells, a major contributor to psoriasis. 

In an in vivo model of psoriasis induced by imiquimod, topical application of fisetin led to a reduction in IL-17A expression. 

Akt/mTOR pathway modulation, and improve keratinocyte maturation and autophagic processes, effectively mitigating 

psoriatic symptoms. Furthermore, studies utilizing a 3D human skin model (FTRHSP) demonstrated that fisetin not only 

reduced disease-like manifestations but also decreased IL-17 secretion in CD4+ T lymphocytes, highlighting its potential for 

treating inflammatory skin conditions. Mechanistically, fisetin exerts its effects through PI3K-Akt-mTOR and p38/JNK 

pathway modulation, reinforcing its potential as a cost-effective therapy for psoriasis and related disorders [86, 87]. 

Quercetin: A naturally occurring flavonoid present in Ginkgo biloba [88], Rhus mysorensis [89] and Hypericum perforatum 

[90], Its possess antioxidant, anti-inflammatory, and immune-modulating effects [91]. Research indicates that quercetin can 

influence inflammatory pathways, particularly MAPK and NF-κB, revealed in C6 glioma cell studies [92]. In experimental 

psoriasis models, quercetin supplementation at doses of 30 µg/g, 60 µg/g, and 120 µg/g over 7 days resulted in marked 

reductions in pro-inflammatory cytokines, containing TNF-α, IL-6, and IL-17, all of that contribute to psoriatic inflammation. 

Furthermore [93], quercetin has been found to promote orthokeratosis, modulate epidermal thickness, and suppress 
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inflammatory responses, underscoring its role in immune regulation and psoriasis symptom relief. These findings suggest 

that quercetin holds therapeutic capacity for managing prolonged inflammatory skin diseases like psoriasis. 

Apigenin: Apigenin, a flavonoid abundant in parsley, thyme, celery, onions, sweet peppers, and tea [94], possess anti-

inflammatory, antioxidant, and antibacterial possessions, assemble it a capable contender for psoriasis management. Its 

therapeutic effects stem from its talent to prevent NF-κB stimulation, a crucial modulator of inflammation and autoimmune 

responses. Studies have demonstrated that administering 5 µmol of apigenin significantly reduces IL-6 and IL-12 levels, both 

are elevated in psoriasis, thereby alleviating inflammation and immune dysregulation [95]. 

Further research highlights apigenin’s efficacy in reducing Psoriasis Area and Severity Index (PASI) and CosCam level, 

improving histological features of psoriasis, and downregulating CCR6, IL-17A, and NF-κB expression. It effectively 

modulates the IL-23/IL-17/IL-22 axis, a critical pathway in psoriatic inflammation, and suppresses NF-κB nuclear 

translocation in LPS-induced macrophage cells, preventing excessive immune responses. Additionally, apigenin exhibits 

anti-proliferative effects on keratinocytes, as shown in HaCaT cell studies, limiting the abnormal cell growth characteristic 

of psoriatic lesions. Acute dermal toxicity studies confirm its safety for topical use, positioning apigenin as a potential natural 

treatment for psoriasis by addressing inflammation, immune modulation, and keratinocyte proliferation [96]. 

Figure 3: Pictorial presentation of the immune response mechanism in psoriasis: role of inflammatory cytokines 

and effects contributing to keratinocyte hyperproliferation. 

 

Fig. 3: Regulatory action of flavonoids on inflammatory signaling pathways in psoriasis.  

Kaempferol: Kaempferol, a flavonoid naturally present in various fruits and veges, is known for its potent anti-inflammatory 

and immunomodulatory action, Indicating its potential as a psoriasis therapy. Research indicates that kaempferol effectively 

mitigate oxidative stress by decreasing intracellular ROS levels and modulating key inflammatory pathways. It has been 

shown to suppress IFN-γ- triggered JAK-STAT mechanism by downregulating IFN-γR1 production while upregulating 

SOCS1, thereby suppressing excessive immune activation [97]. 
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In psoriasis models, kaempferol alleviated IMQ-induced skin lesions by decreasing dendritic cell infiltration and γδT17 cell 

populations while suppressing pro-inflammatory cytokines like IL-23, IL-17A, TNF-α, IL-6, and IL-1β. Additionally, it 

decreased NF-κB phosphorylation, further contributing its role in reducing inflammation [98]. 

 Kaempferol also promoted immune regulation by increasing FoxP3+ regulatory T cell (Treg) populations in lymphoid 

organs and psoriatic skin, while inhibiting IL-17A+ CD4+ T lymphocytes and suppressing mTOR signaling. The 

downregulation of inflammatory mediators and reduction of CD3+ T cell infiltration further reinforce its function in immune 

regulation [98]. 

Through these mechanisms, kaempferol effectively mitigates psoriasis by modulating key inflammatory and immune 

pathways, positioning it as a promising agent for psoriasis management. 

Luteolin: Luteolin, a polyphenolic flavonoid originate in herbs and veges like artichokes, celery, and green peppers, is 

broadly familiar for anti-inflammatory, antioxidant, and immune-modulating effects. Its therapeutic potential lies in its ability 

to inhibit key inflammatory mechanism, concluding NF-κB, STAT3, and AP-1, resulting in decreased levels of pro-

inflammatory cytokines are TNF-α, IL-6, IL-8, and IL-17, which are crucial in psoriasis development. Additionally, luteolin 

helps counter oxidative pressure by stimulating the Nrf2/HO-1 mechanism, which aids in neutralizing reactive oxygen 

species (ROS) and shielding keratinocytes from oxidative harm, a major contributor to psoriasis progression. Furthermore, 

it suppresses the over activation of the NLRP3 inflammasome, reducing immune cell infiltration and excessive inflammation. 

By modulating keratinocyte growth and maturation, luteolin helps reestablish epidermal equilibrium, resulting in the 

reduction of psoriatic lesions. Experimental studies on human keratinocytes (HaCaT cells) and In vivo  psoriasis models 

have revealed its efficacy in decreasing inflammatory damage and improving skin health [99]. Given its multi-targeted 

approach in regulating inflammation, oxidative stress, and immune responses, luteolin holds significant therapeutic promise 

for psoriasis treatment, warranting further clinical investigations to validate its effectiveness [99, 100]. 

Genistein: Genistein, a flavonoid abundant in soybeans and fava beans, exhibits potent antioxidant, anti-inflammatory, and 

immunomodulatory effects, positioning it as a possible therapeutic option for psoriasis [101, 102]. Research has possessed 

that genistein can suppress key pro-inflammatory cytokines, which IL-1β, IL-6, TNF-α, CCL2, IL-17, and IL-23, in psoriasis 

models. It suppresses STAT3 phosphorylation and inhibits NF-κB stimulation by preventing IκB phosphorylation and NF-

κB nuclear translocation in TNF-α-stimulated keratinocytes, thereby mitigating inflammatory responses [103]. 

Additionally, genistein counteract oxidative stress- driven NF-κB activation and cytokine release in keratinocytes by 

decreasing ROS production. In vitro studies conducted together common and psoriasis-like keratinocytes have demonstrated 

that genistein modulates disease-associated gene expression and improves psoriasis-related transcriptional alterations. 

Notably, it downregulates IL-8, IL-20, and CCL2 expression at both RNA and protein levels while preventing TNF-α and 

cytokine-induced NF-κB translocation, without affecting the PI3K signaling pathway [104]. 

Through these mechanisms, genistein effectively regulates inflammatory signaling, reduces oxidative stress, and modulates 

gene expression associated with psoriasis progression, genistein emerges as a potential therapeutic option for managing this 

chronic inflammatory skin situation. 

Epigallocatechin-3-gallate (EGCG): This is a prominent flavonoid observed in green tea, quercetin, and black tea [105] 

derivatives, exhibits strong anti-inflammatory, antioxidant, and immunomodulatory effect, constructing this is a probable 

therapeutic agent for psoriasis. Its therapeutic potential in psoriasis is attributed to its ability to regulate epidermal cell 

proliferation and oxidative stress. Studies using imiquimod (IMQ)-induced psoriasis models have shown that EGCG 

application significantly decreases PCNA expression, inhibits excessive keratinocyte proliferation, and improves 

pathological skin structure. Furthermore, EGCG enhances the skin’s antioxidant guard system by accumulative the action of 

superoxide dismutase (SOD) and catalase (CAT) while reducing oxidative damage markers such as malondialdehyde (MDA) 

[105]. 

EGCG also modulates immune responses by reducing T-cell infiltration, suppressing CD11c(+) dendritic cell populations in 

the spleen, and lowering pro-inflammatory cytokine levels, containing IL-17A, IL-17F, IL-22, and IL-23. Concurrently, it 

promotes immune balance by enhancing the number of CD4(+) T cells in the spleen. Through these mechanisms, EGCG 

mitigates psoriasis-related inflammation, oxidative stress, and abnormal epidermal proliferation, highlighting its therapeutic 

potential for psoriasis management [105, 106]. 

Polyphenolic compounds as antipsoriatic: 

Resveratrol: Resveratrol is a found naturally stilbenoid polyphenol commonly originate in grapes, berries, and Polygonum 

cuspidatum, is familiar for its potent antioxidant and anti-inflammatory activity, positioning it as a possible therapeutic 

compound for psoriasis [107]. In an animal study by IMQ-generated psoriasis model have shown that resveratrol reduces 

key pro-inflammatory cytokines such as IL-17A, IL-19, and IL-23 while facilitating keratinocyte apoptosis. These effects 

are expected to be linked with SIRT1 activation and the inhibition of Akt kinase, both of which regulate cellular survival and 

inflammatory processes. 
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In an in vitro experiments on NHEK cells demonstrated that resveratrol effectively suppresses epidermal proliferation and 

inhibits aquaporin 3 (AQP3), which plays a role maintaining skin hydration and barrier function. Additionally, in silico 

modeling and In vivo studies revealed that ε-viniferin, a resveratrol derivative, accumulated more efficiently in psoriatic skin 

and exhibited superior anti-inflammatory effects by reducing IL-23 secretion more effectively than resveratrol. These 

observations show the capability of resveratrol and its derivatives in managing psoriasis symptoms by modulating 

keratinocyte function, suppressing inflammatory cytokines, and enhancing skin barrier integrity [108, 109]. 

Curcumin: Curcumin is a biologically active components naturally present in turmeric, is well recognized for its strong anti-

inflammatory, antioxidant, and immune-regulating effects, making it a potential treatment option for psoriasis [110]. 

Molecular docking studies indicate that curcumin interacts directly with TNF-α, potentially interfering with its signaling 

pathways and reducing inflammation. Additionally, In vivo research shows that curcumin can modulate immune responses 

by lowering the expression of TLR2, TLR4, and TLR9, that show key roles in inflammatory signaling. Activation of SIRT1 

and inhibition of Akt kinase contribute to the downregulation of pro-inflammatory cytokines and concurrently enhance the 

production of IL-10, an anti-inflammatory cytokine instrumental in reestablishing immune equilibrium [111, 112]. 

In vitro experiments further reveal that curcumin suppresses TNF-α-induced IL-1β, IL-6, and TNF-α expression in HaCaT 

cells by preventing the MAPK and NF-κB signaling mechanism. It also impedes keratinocyte proliferation and NF-κB 

activation, essential contributors to psoriasis pathology [113]. Furthermore, curcumin believed as a effective inhibitor of 

phosphorylase kinase (PhK), an enzyme linked to psoriatic activity, suggesting its potential for topical applications. Clinical 

trials indicate its safety, though higher research are necessary to verify its efficacy [114]. Overall, these outcomes highlight 

curcumin’s possibility as a natural management for psoriasis by regulating inflammatory signaling and controlling excessive 

keratinocyte growth. 

Rottlerin: Rottlerin is a naturally occurring polyphenol extracted from Mallotus philippinensis. It is recognized for its potent 

anti-inflammatory and antiproliferative effects, suggesting its potential as a treatment for psoriasis [115]. In vitro studies 

demonstrate that rottlerin suppresses keratinocyte overgrowth by blocking NF-κB activation and reducing intracellular ROS 

accumulation [116]. Additionally, it promotes apoptosis in keratinocytes through an autophagy-dependent mechanism while 

lowering the production of cytokines associated with psoriasis, containing TNF-α, IL-6, IL-17, IL-22, and IL-23 [117]. 

Further research shows that rottlerin inhibits endothelial cell tube formation, indicating its role in suppressing vascular 

proliferation, a key factor in psoriasis pathology. In an animal model, rottlerin alleviated psoriasis form lesions by reducing 

keratinocyte hyperproliferation, inflammatory cell infiltration, and abnormal vascular growth. These findings highlight 

rottlerin’s potential as a therapeutic compound for managing psoriasis by addressing inflammation, oxidative pressure, and 

keratinocyte dysfunction. 

Carotenoid as antipsoriatic: 

Lycopene: Lycopene, a carotenoid abundant in tomatoes and red fruits [118, 119], is recognized for its significant anti-

inflammatory effects, making it a probable candidate for psoriasis management. Studies have demonstrated that lycopene 

alleviates psoriasis-like inflammation by reducing keratinocyte production and decreasing immune cell adhesion [120]. Both 

in vitro and in vivo trials have showed lycopene can inhibit intercellular adhesion molecule-1 (ICAM-1), a essential feature 

in psoriasis development, thereby preventing the infiltration of monocytes and T lymphocytes into inflamed skin [121]. 

Additionally, the application of lycopene—either topically or orally—has been linked to reduced inflammation and 

noticeable improvement in psoriasis symptoms. In imiquimod (IMQ)-induced psoriasis models, lycopene treatment led to 

reduced keratinocyte and monocyte adhesion, indicating its role in modulating immune responses and supporting skin barrier 

integrity. The compound also exhibits antioxidative effects by neutralizing reactive oxygen species (ROS) that contribute to 

the inflammatory cycle in psoriasis. [121]. 

By targeting inflammatory cytokines and adhesion molecules, lycopene may serve as a promising natural agent for psoriasis 

treatment, offering both symptomatic relief and disease-modifying effects. 

Anthraquinones as antipsoriatic: 

Emodin: Emodin is a naturally occurring anthraquinone compound present in various medicinal plants, such as Rheum 

palmatum, Polygonum cuspidatum, Polygonum multiflorum, Aloe vera, and Cassia obtusifolia [122], possess various 

pharmacological properties. It is recognized for its anti-inflammatory, antioxidant, anticancer, antibacterial, and 

hepatoprotective effects. 

Research has demonstrated that emodin can modulate inflammatory responses in psoriasis. In vitro research has shown that 

treatment with a herbal compound containing emodin at a concentration of 10 µM reduced IL-22-induced keratinocyte 

proliferation. Additionally, in an imiquimod (IMQ)-induced mice model, topically applied of this natural compound 

alleviated psoriatic skin inflammation and improved disease symptoms [123]. These observation recommend that emodin 

can serve a valuable therapeutic manager for managing psoriasis by targeting excessive keratinocyte hyperproliferation and 

inflammatory pathways. 
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Alkaloidal compound: 

Capsaicin 

Capsaicin, the bioactive compound in of genus Capsicum, interacts with vanilloid receptors (TRPV1) on sensory neurons, 

leading to the depletion of component P, a neuropeptide intricate in pain transmission and inflammation. This mechanism 

reduces vasodilation, angiogenesis, and excessive keratinocyte proliferation, which are hallmark features of psoriasis. 

Additionally, capsaicin modulates neuropeptide activity, including neuropeptide Y, PGP 9.5, NGF, CGRP, and SP, which 

are commonly elevated in psoriatic skin and contribute to itch severity.  By inhibiting NF-κB and AP-1 signaling, capsaicin 

suppresses inflammatory responses, leading to a reduction in redness, scaling, and itching [81]. Despite its therapeutic 

potential, its topical application is often limited due to transient burning sensations. However, research, including in vitro 

studies on HL-60 cells stimulated with TPA, suggests that capsaicin may serve as a promising treatment for psoriasis-related 

inflammation and neurogenic itch [80, 124]. 

Table 1: Natural Plant-Derived Compounds with Pharmacological Effects in Psoriasis 

Plant source Active 

Compound 
 

Pharmacological 

Effects 
 

Mechanism of 

Action 
 

 (In Vitro / In 

vivo ) 
 

 

Grapes, 

Berries, 

Polygonum 

cuspidatum 

Resveratrol Antioxidant, anti-

inflammatory, 

anticancer 

Downregulates IL-17A, IL-

19, IL-23, activates SIRT1, 

inhibits Akt kinase, reduces 

keratinocyte proliferation 

In vitro (NHEK 

cells), In vivo  

(psoriasis mouse 

model) 

[107-109] 

Turmeric Curcumin Antioxidant, anti-

inflammatory, 

immunomodulatory 

Inhibits NF-κB activation, 

suppresses TNF-α 

signaling, reduces 

keratinocyte proliferation, 

inhibits PhK action. 

In vitro (HaCaT 

cells), In vivo  

(mice) 

[110, 111, 

113] 

Mallotus 

philippinensis 

Rottlerin Antioxidant, anti-

proliferative, anti-

inflammatory 

Inhibits NF-κB activation, 

suppresses pro-

inflammatory cytokines 

(TNF-α, IL-6, IL-17, IL-22, 

IL-23), induces apoptosis 

In vitro (HaCaT, 

NHEKs), In vivo  

(BALB/c mouse 

model) 

[115-117] 

Tomatoes, Red 

Fruits 

Lycopene Anti-inflammatory, 

anti-angiogenic, 

antioxidant 

Inhibits keratinocyte and 

monocyte adhesion, 

downregulates ICAM-1, 

reduces monocytic cell 

infiltration 

In vitro 

(keratinocytes), In 

vivo  (IMQ-

induced psoriasis 

mouse model) 

[118, 119, 

121] 

Rheum 

palmatum, 

Polygonum 

species, Aloe 

vera 

Emodin Anti-inflammatory, 

antioxidant, anti-

proliferative 

Lowers IL-22-stimulated 

keratinocyte proliferation, 

alleviates psoriasis-such as 

dermatitis 

In vitro, In vivo  

(IMQ-induced 

psoriasis model) 

[122, 123] 

Capsicum spp. 

(Chili 

Peppers) 

Capsaicin Anti-inflammatory, 

neurogenic itch relief, 

keratinocyte 

regulation 

Interacts with TRPV1 

receptors, depletes 

substance P, inhibits NF-κB 

& AP-1, modulates 

neuropeptides (NPY, PGP 

9.5, NGF, CGRP, SP), 

reduces vasodilation, 

angiogenesis, and 

keratinocyte proliferation 

In vitro (HL-60 

cells, TPA-

stimulated), In 

vivo  (psoriasis 

models) 

[80, 81, 124] 
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1. CONCLUSIONS: 

Psoriasis remains a challenging autoimmune disorder with significant implications for patients' quality of life. The underlying 

mechanisms involve intricate interactions between immune dysregulation, genetic predisposition, and oxidative stress. While 

conventional treatments offer symptomatic relief, their continuing use is often restricted because of associated adverse 

effects. Emerging evidence supports the therapeutic potential of natural composites resultant from medicinal plants, which 

exhibit anti-inflammatory, antioxidant, and immunomodulatory action. The efficacy of flavonoids, polyphenols, and 

alkaloids in modulating immune responses and keratinocyte activity suggests an emerging solution for safer psoriasis 

treatment. Upcoming research should focus on optimizing these natural therapies through clinical trials and exploring their 

synergistic effects with existing treatments. Integrating phytochemicals into psoriasis management could provide a holistic, 

effective, and sustainable approach to alleviating disease burden. 

Acknowledgement: The authors are grateful to the Research Centre at Delhi Pharmaceutical Sciences and Research 

University (New Delhi). 

Conflict of interest: The author declares that there is no conflicts of interest. 

Abbreviations: DC - Dendritic Cells, DNA - Deoxyribonucleic Acid, IFN-γ - Interferon Gamma, IL – Interleukins, MAPK 

- Mitogen-Activated Protein Kinase NF-κB - Nuclear Factor Kappa B Cells, PUVA - Psoralen plus Ultraviolet A, TNF-α - 

Tumor Necrosis Factor Alpha.  

REFERENCES 

[1] Samotij, D, B Nedoszytko, J Bartosińska, A Batycka-Baran, R Czajkowski, IT Dobrucki, . . . A Reich, 

Pathogenesis of psoriasis in the "omic" era. Part I. Epidemiology, clinical manifestation, immunological and 

neuroendocrine disturbances. Postepy Dermatol Alergol. 2020;37:2:135-153. 

[2] Rendon, A and K Schäkel, Psoriasis Pathogenesis and Treatment. Int J Mol Sci. 2019;20:6. 

[3] Benhadou, F, D Mintoff, B Schnebert, and HB Thio, Psoriasis and Microbiota: A Systematic Review. Diseases. 

2018;6:2. 

[4] Christophers, E, Psoriasis--epidemiology and clinical spectrum. Clin Exp Dermatol. 2001;26:4:314-20. 

[5] Burch, PR and NR Rowell, Mode of inheritance in psoriasis. Arch Dermatol. 1981;117:5:251-2. 

[6] Smith, AE, JY Kassab, CM Rowland Payne, and WE Beer, Bimodality in age of onset of psoriasis, in both 

patients and their relatives. Dermatology. 1993;186:3:181-6. 

[7] Ferrándiz, C, RM Pujol, V García-Patos, X Bordas, and JA Smandía, Psoriasis of early and late onset: a clinical 

and epidemiologic study from Spain. J Am Acad Dermatol. 2002;46:6:867-73. 

[8] Napolitano, M, F Caso, R Scarpa, M Megna, A Patrì, N Balato, and L Costa, Psoriatic arthritis and psoriasis: 

differential diagnosis. Clin Rheumatol. 2016;35:8:1893-1901. 

[9] Elkhawaga, OY, MM Ellety, SO Mofty, MS Ghanem, and AO Mohamed, Review of natural compounds for 

potential psoriasis treatment. Inflammopharmacology. 2023;31:3:1183-1198. 

[10] Zhou, X, Y Chen, L Cui, Y Shi, and C Guo, Advances in the pathogenesis of psoriasis: from keratinocyte 

perspective. Cell Death Dis. 2022;13:1:81. 

[11] Niehues, H, G Rikken, I van Vlijmen-Willems, D Rodijk-Olthuis, PEJ van Erp, P Zeeuwen, . . . EH van den 

Bogaard, Identification of Keratinocyte Mitogens: Implications for Hyperproliferation in Psoriasis and Atopic 

Dermatitis. JID Innov. 2022;2:1:100066. 

[12] Sugiyama, H, R Gyulai, E Toichi, E Garaczi, S Shimada, SR Stevens, . . . KD Cooper, Dysfunctional blood and 

target tissue CD4+CD25high regulatory T cells in psoriasis: mechanism underlying unrestrained pathogenic 

effector T cell proliferation. J Immunol. 2005;174:1:164-73. 

[13] Zhou, X, JG Krueger, MC Kao, E Lee, F Du, A Menter, . . . AM Bowcock, Novel mechanisms of T-cell and 

dendritic cell activation revealed by profiling of psoriasis on the 63,100-element oligonucleotide array. Physiol 

Genomics. 2003;13:1:69-78. 

[14] Serbina, NV, TP Salazar-Mather, CA Biron, WA Kuziel, and EG Pamer, TNF/iNOS-producing dendritic cells 

mediate innate immune defense against bacterial infection. Immunity. 2003;19:1:59-70. 

[15] Liu, Y, S Cui, J Sun, X Yan, and D Han, Identification of Potential Biomarkers for Psoriasis by DNA 

Methylation and Gene Expression Datasets. Front Genet. 2021;12:722803. 

[16] Dopytalska, K, P Ciechanowicz, K Wiszniewski, E Szymańska, and I Walecka, The Role of Epigenetic Factors 

in Psoriasis. Int J Mol Sci. 2021;22:17. 

[17] Fahlén, A, L Engstrand, BS Baker, A Powles, and L Fry, Comparison of bacterial microbiota in skin biopsies 



Asma Praveen, Ajay Sharma 
 

pg. 87 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 14s 

 

from normal and psoriatic skin. Arch Dermatol Res. 2012;304:1:15-22. 

[18] Henseler, T and E Christophers, Psoriasis of early and late onset: characterization of two types of psoriasis 

vulgaris. J Am Acad Dermatol. 1985;13:3:450-6. 

[19] Ayala, F, Clinical presentation of psoriasis. Reumatismo. 2007;59 Suppl 1:40-5. 

[20] Carvalho, AV, R Romiti, CD Souza, RS Paschoal, LM Milman, and LP Meneghello, Psoriasis comorbidities: 

complications and benefits of immunobiological treatment. An Bras Dermatol. 2016;91:6:781-789. 

[21] Krueger, JG, The immunologic basis for the treatment of psoriasis with new biologic agents. J Am Acad 

Dermatol. 2002;46:1:1-23; quiz 23-6. 

[22] Takeshita, J, S Grewal, SM Langan, NN Mehta, A Ogdie, AS Van Voorhees, and JM Gelfand, Psoriasis and 

comorbid diseases: Epidemiology. J Am Acad Dermatol. 2017;76:3:377-390. 

[23] Nestle, FO, C Conrad, A Tun-Kyi, B Homey, M Gombert, O Boyman, . . . M Gilliet, Plasmacytoid predendritic 

cells initiate psoriasis through interferon-alpha production. J Exp Med. 2005;202:1:135-43. 

[24] Lew, W, AM Bowcock, and JG Krueger, Psoriasis vulgaris: cutaneous lymphoid tissue supports T-cell 

activation and "Type 1" inflammatory gene expression. Trends Immunol. 2004;25:6:295-305. 

[25] McKenzie, BS, RA Kastelein, and DJ Cua, Understanding the IL-23-IL-17 immune pathway. Trends Immunol. 

2006;27:1:17-23. 

[26] Nickoloff, BJ, B Bonish, BB Huang, and SA Porcelli, Characterization of a T cell line bearing natural killer 

receptors and capable of creating psoriasis in a SCID mouse model system. J Dermatol Sci. 2000;24:3:212-25. 

[27] Prinz, JC, B Gross, S Vollmer, P Trommler, I Strobel, M Meurer, and G Plewig, T cell clones from psoriasis 

skin lesions can promote keratinocyte proliferation in vitro via secreted products. Eur J Immunol. 

1994;24:3:593-8. 

[28] Blumberg, H, H Dinh, ES Trueblood, J Pretorius, D Kugler, N Weng, . . . JJ Peschon, Opposing activities of 

two novel members of the IL-1 ligand family regulate skin inflammation. J Exp Med. 2007;204:11:2603-14. 

[29] Macleod, T, JS Ainscough, C Hesse, S Konzok, A Braun, AL Buhl, . . . M Stacey, The Proinflammatory 

Cytokine IL-36γ Is a Global Discriminator of Harmless Microbes and Invasive Pathogens within Epithelial 

Tissues. Cell Rep. 2020;33:11:108515. 

[30] Green, S, A Dobrjansky, EA Carswell, RL Kassel, LJ Old, N Fiore, and MK Schwartz, Partial purification of a 

serum factor that causes necrosis of tumors. Proc Natl Acad Sci U S A. 1976;73:2:381-5. 

[31] Finch, PW, F Murphy, I Cardinale, and JG Krueger, Altered expression of keratinocyte growth factor and its 

receptor in psoriasis. Am J Pathol. 1997;151:6:1619-28. 

[32] Lambert, AJ and MD Brand, Reactive oxygen species production by mitochondria. Methods Mol Biol. 

2009;554:165-81. 

[33] Turrens, JF, Mitochondrial formation of reactive oxygen species. J Physiol. 2003;552:Pt 2:335-44. 

[34] Slimen, IB, T Najar, A Ghram, H Dabbebi, M Ben Mrad, and M Abdrabbah, Reactive oxygen species, heat 

stress and oxidative-induced mitochondrial damage. A review. Int J Hyperthermia. 2014;30:7:513-23. 

[35] Brieger, K, S Schiavone, FJ Miller, Jr., and KH Krause, Reactive oxygen species: from health to disease. Swiss 

Med Wkly. 2012;142:w13659. 

[36] Richter, K and T Kietzmann, Reactive oxygen species and fibrosis: further evidence of a significant liaison. 

Cell Tissue Res. 2016;365:3:591-605. 

[37] Barygina, V, M Becatti, F Prignano, T Lotti, N Taddei, and C Fiorillo, Fibroblasts to Keratinocytes Redox 

Signaling: The Possible Role of ROS in Psoriatic Plaque Formation. Antioxidants (Basel). 2019;8:11. 

[38] Alderton, WK, CE Cooper, and RG Knowles, Nitric oxide synthases: structure, function and inhibition. 

Biochem J. 2001;357:Pt 3:593-615. 

[39] Zhou, Q, U Mrowietz, and M Rostami-Yazdi, Oxidative stress in the pathogenesis of psoriasis. Free Radic Biol 

Med. 2009;47:7:891-905. 

[40] Kröncke, KD, K Fehsel, and V Kolb-Bachofen, Inducible nitric oxide synthase and its product nitric oxide, a 

small molecule with complex biological activities. Biol Chem Hoppe Seyler. 1995;376:6:327-43. 

[41] Oszukowska, M, M Kozłowska, and A Kaszuba, Paraoxonase-1 and other factors related to oxidative stress in 

psoriasis. Postepy Dermatol Alergol. 2020;37:1:92-96. 

[42] Pleńkowska, J, M Gabig-Cimińska, and P Mozolewski, Oxidative Stress as an Important Contributor to the 

Pathogenesis of Psoriasis. Int J Mol Sci. 2020;21:17. 



Asma Praveen, Ajay Sharma 
 

pg. 88 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 14s 

 

[43] Gabr, SA and AH Al-Ghadir, Role of cellular oxidative stress and cytochrome c in the pathogenesis of psoriasis. 

Arch Dermatol Res. 2012;304:6:451-7. 

[44] Kadam, DP, AN Suryakar, RD Ankush, CY Kadam, and KH Deshpande, Role of oxidative stress in various 

stages of psoriasis. Indian J Clin Biochem. 2010;25:4:388-92. 

[45] Shah, AA and AA Sinha, Oxidative stress and autoimmune skin disease. Eur J Dermatol. 2013;23:1:5-13. 

[46] Nemati, H, R Khodarahmi, M Sadeghi, A Ebrahimi, M Rezaei, and A Vaisi-Raygani, Antioxidant status in 

patients with psoriasis. Cell Biochem Funct. 2014;32:3:268-273. 

[47] Pujari, VM, S Ireddy, I Itagi, and HS Kumar, The serum levels of malondialdehyde, vitamin e and erythrocyte 

catalase activity in psoriasis patients. J Clin Diagn Res. 2014;8:11:Cc14-6. 

[48] Briganti, S and M Picardo, Antioxidant activity, lipid peroxidation and skin diseases. What's new. J Eur Acad 

Dermatol Venereol. 2003;17:6:663-9. 

[49] Baek, JO, D Byamba, WH Wu, TG Kim, and MG Lee, Assessment of an imiquimod-induced psoriatic mouse 

model in relation to oxidative stress. Arch Dermatol Res. 2012;304:9:699-706. 

[50] Young, CN, JI Koepke, LJ Terlecky, MS Borkin, SL Boyd, and SR Terlecky, Reactive oxygen species in tumor 

necrosis factor-alpha-activated primary human keratinocytes: implications for psoriasis and inflammatory skin 

disease. J Invest Dermatol. 2008;128:11:2606-2614. 

[51] Aksoy, M and A Kirmit, Thiol/disulphide balance in patients with psoriasis. Postepy Dermatol  Alergol. 

2020;37:1:52-55. 

[52] Magenta, A, E Dellambra, R Ciarapica, and MC Capogrossi, Oxidative stress, microRNAs and cytosolic 

calcium homeostasis. Cell Calcium. 2016;60:3:207-17. 

[53] Jain, S, IR Kaur, S Das, SN Bhattacharya, and A Singh, T helper 1 to T helper 2 shift in cytokine expression: 

an autoregulatory process in superantigen-associated psoriasis progression? J Med Microbiol. 2009;58:Pt 

2:180-184. 

[54] Gostner, JM, K Becker, D Fuchs, and R Sucher, Redox regulation of the immune response. Redox Rep. 

2013;18:3:88-94. 

[55] Campanati, A, G Goteri, O Simonetti, G Ganzetti, K Giuliodori, A Giuliano, . . . A Offidani, Angiogenesis in 

psoriatic skin and its modifications after administration of etanercept: videocapillaroscopic, histological and 

immunohistochemical evaluation. Int J Immunopathol Pharmacol. 2009;22:2:371-7. 

[56] Nofal, A, I Al-Makhzangy, E Attwa, A Nassar, and A Abdalmoati, Vascular endothelial growth factor in 

psoriasis: an indicator of disease severity and control. J Eur Acad Dermatol Venereol. 2009;23:7:803-6. 

[57] Detmar, M, LF Brown, MP Schön, BM Elicker, P Velasco, L Richard, . . . RK Jain, Increased microvascular 

density and enhanced leukocyte rolling and adhesion in the skin of VEGF transgenic mice. J Invest Dermatol. 

1998;111:1:1-6. 

[58] Takahashi, H, M Ibe, S Nakamura, A Ishida-Yamamoto, Y Hashimoto, and H Iizuka, Extracellular regulated 

kinase and c-Jun N-terminal kinase are activated in psoriatic involved epidermis. J Dermatol Sci. 2002;30:2:94-

9. 

[59] Johansen, C, K Kragballe, M Westergaard, J Henningsen, K Kristiansen, and L Iversen, The mitogen-activated 

protein kinases p38 and ERK1/2 are increased in lesional psoriatic skin. Br J Dermatol. 2005;152:1:37-42. 

[60] Fenini, G, S Grossi, S Gehrke, H-D Beer, TK Satoh, E Contassot, and LE French, The p38 Mitogen-Activated 

Protein Kinase Critically Regulates Human Keratinocyte Inflammasome Activation. Journal of Investigative 

Dermatology. 2018;138:6:1380-1390. 

[61] Carballo, M, M Conde, R El Bekay, J Martín-Nieto, MJ Camacho, J Monteseirín, . . . F Sobrino, Oxidative 

stress triggers STAT3 tyrosine phosphorylation and nuclear translocation in human lymphocytes. J Biol Chem. 

1999;274:25:17580-6. 

[62] Svendsen, MT, J Jeyabalan, KE Andersen, F Andersen, and H Johannessen, Worldwide utilization of topical 

remedies in treatment of psoriasis: a systematic review. J Dermatolog Treat. 2017;28:5:374-383. 

[63] Farahnik, B, D Sharma, J Alban, and RK Sivamani, Topical Botanical Agents for the Treatment of Psoriasis: A 

Systematic Review. Am J Clin Dermatol. 2017;18:4:451-468. 

[64] Ricketts, JR, MJ Rothe, and JM Grant-Kels, Nutrition and psoriasis. Clinics in Dermatology. 2010;28:6:615-

626. 

[65] Timoszuk, M, K Bielawska, and E Skrzydlewska, Evening Primrose (Oenothera biennis) Biological Activity 

Dependent on Chemical Composition. Antioxidants (Basel). 2018;7:8. 



Asma Praveen, Ajay Sharma 
 

pg. 89 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 14s 

 

[66] Ramadan, R, A Tawdy, R Abdel Hay, L Rashed, and D Tawfik, The antioxidant role of paraoxonase 1 and 

vitamin E in three autoimmune diseases. Skin Pharmacol Physiol. 2013;26:1:2-7. 

[67] Miroddi, M, M Navarra, F Calapai, F Mancari, SV Giofrè, S Gangemi, and G Calapai, Review of Clinical 

Pharmacology of Aloe vera L. in the Treatment of Psoriasis. Phytother Res. 2015;29:5:648-55. 

[68] Puangsricharoen, B, K Vanikieti, P Jindahra, and T Padungkiatsagul, Serum Vitamin D Levels and Status in 

Thai Optic Neuritis Subjects: A Case-Control Study. Clin Ophthalmol. 2022;16:3381-3389. 

[69] Radha, MH and NP Laxmipriya, Evaluation of biological properties and clinical effectiveness of 

Aloe vera: A systematic review. J Tradit Complement Med. 2015;5:1:21-6. 

[70] Leng, H, L Pu, L Xu, X Shi, J Ji, and K Chen, Effects of aloe polysaccharide, a polysaccharide extracted from 

Aloe vera, on TNF-α-induced HaCaT cell proliferation and the underlying mechanism in psoriasis. Mol Med 

Rep. 2018;18:3:3537-3543. 

[71] Richard, EG, The Science and (Lost) Art of Psoralen Plus UVA Phototherapy. Dermatol Clin. 2020;38:1:11-

23. 

[72] Sivanesan, SP, S Gattu, J Hong, A Chavez-Frazier, GD Bandow, F Malick, . . . J Koo, Randomized, double-

blind, placebo-controlled evaluation of the efficacy of oral psoralen plus ultraviolet A for the treatment of 

plaque-type psoriasis using the Psoriasis Area Severity Index score (improvement of 75% or greater) at 12 

weeks. J Am Acad Dermatol. 2009;61:5:793-8. 

[73] Ha, H, H Lee, CS Seo, HS Lim, JK Lee, MY Lee, and H Shin, Artemisia capillaris inhibits atopic dermati tis-

like skin lesions in Dermatophagoides farinae-sensitized Nc/Nga mice. BMC Complement Altern Med. 

2014;14:100. 

[74] Lee, SY, S Nam, IK Hong, H Kim, H Yang, and HJ Cho, Antiproliferation of keratinocytes and alleviation of 

psoriasis by the ethanol extract of Artemisia capillaris. Phytother Res. 2018;32:5:923-932. 

[75] Lee, SY, S Nam, S Kim, JS Koo, IK Hong, H Kim, . . . HJ Cho, Therapeutic Efficacies of Artemisia capillaris 

Extract Cream Formulation in Imiquimod-Induced Psoriasis Models. Evid Based Complement Alternat Med. 

2018;2018:3610494. 

[76] Liu, CL, L Cheng, CH Ko, CW Wong, WH Cheng, DW Cheung, . . . C Bik-San Lau, Bioassay-guided isolation 

of anti-inflammatory components from the root of Rehmannia glutinosa and its underlying mechanism via 

inhibition of iNOS pathway. J Ethnopharmacol. 2012;143:3:867-75. 

[77] Baek, GH, YS Jang, SI Jeong, J Cha, M Joo, SW Shin, . . . HS Jeong, Rehmannia glutinosa suppresses 

inflammatory responses elicited by advanced glycation end products. Inflammation. 2012;35:4:1232-41. 

[78] Jia, J, X Mo, J Liu, F Yan, N Wang, Y Lin, . . . D Chen, Mechanism of danshensu-induced inhibition of abnormal 

epidermal proliferation in psoriasis. Eur J Pharmacol. 2020;868:172881. 

[79] Tang, L, S He, X Wang, H Liu, Y Zhu, B Feng, . . . G Zheng, Cryptotanshinone reduces psoriatic epidermal 

hyperplasia via inhibiting the activation of STAT3. Exp Dermatol. 2018;27:3:268-275. 

[80] Henrich, F, W Magerl, T Klein, W Greffrath, and RD Treede, Capsaicin-sensitive C- and A-fibre nociceptors 

control long-term potentiation-like pain amplification in humans. Brain. 2015;138:Pt 9:2505-20. 

[81] Agrawal, U, M Gupta, and SP Vyas, Capsaicin delivery into the skin with lipidic nanoparticles for the treatment 

of psoriasis. Artif Cells Nanomed Biotechnol. 2015;43:1:33-9. 

[82] Manach, C, A Scalbert, C Morand, C Rémésy, and L Jiménez, Polyphenols: food sources and bioavailability. 

Am J Clin Nutr. 2004;79:5:727-47. 

[83] Deng, S, BH May, AL Zhang, C Lu, and CC Xue, Phytotherapy in the management of psoriasis: a review of 

the efficacy and safety of oral interventions and the pharmacological actions of the main plants. Arch Dermatol 

Res. 2014;306:3:211-29. 

[84] Chen, Y, S Song, Y Wang, J Zhu, and X Li, Potential mechanism of oral baicalin treating psoriasis via 

suppressing Wnt signaling pathway and inhibiting Th17/IL-17 axis by activating PPARγ. Phytother Res. 

2022;36:10:3969-3987. 

[85] Wang, P-W, T-Y Lin, P-M Yang, J-Y Fang, W-T Li, and T-L Pan, Therapeutic efficacy of Scutellaria 

baicalensis Georgi against psoriasis-like lesions via regulating the responses of keratinocyte and macrophage. 

Biomedicine & Pharmacotherapy. 2022;155:113798. 

[86] Chamcheu, JC, S Esnault, VM Adhami, AL Noll, S Banang-Mbeumi, T Roy, . . . H Mukhtar, Fisetin, a 3,7,3',4'-

Tetrahydroxyflavone Inhibits the PI3K/Akt/mTOR and MAPK Pathways and Ameliorates Psoriasis Pathology 

in 2D and 3D Organotypic Human Inflammatory Skin Models. Cells. 2019;8:9. 



Asma Praveen, Ajay Sharma 
 

pg. 90 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 14s 

 

[87] Li, W, L Qin, R Feng, G Hu, H Sun, Y He, and R Zhang, Emerging senolytic agents derived from natural 

products. Mechanisms of Ageing and Development. 2019;181:1-6. 

[88] Ma, YC, A Mani, Y Cai, J Thomson, J Ma, F Peudru, . . . ZT Shi, An effective identification and quantification 

method for Ginkgo biloba flavonol glycosides with targeted evaluation of adulterated products. Phytomedicine. 

2016;23:4:377-87. 

[89] Opiyo, SA, PW Njoroge, EG Ndirangu, and KM Kuria, A review of biological activities and phytochemistry 

of Rhus species. 2021. 

[90] Koyu, H and MZ Haznedaroglu, Investigation of impact of storage conditions on Hypericum perforatum L. 

dried total extract. J Food Drug Anal. 2015;23:3:545-551. 

[91] Xiong, H, Y Xu, G Tan, Y Han, Z Tang, W Xu, . . . Q Guo, Glycyrrhizin ameliorates imiquimod-induced 

psoriasis-like skin lesions in BALB/c mice and inhibits TNF-α-induced ICAM-1 expression via NF-κB/MAPK 

in HaCaT cells. Cell Physiol Biochem. 2015;35:4:1335-46. 

[92] Kiekow, CJ, F Figueiró, F Dietrich, LD Vechia, EN Pires, EH Jandrey, . . . G Gosmann, Quercetin derivative 

induces cell death in glioma cells by modulating NF-κB nuclear translocation and caspase-3 activation. Eur J 

Pharm Sci. 2016;84:116-22. 

[93] Chen, H, C Lu, H Liu, M Wang, H Zhao, Y Yan, and L Han, Quercetin ameliorates imiquimod-induced 

psoriasis-like skin inflammation in mice via the NF-κB pathway. Int Immunopharmacol. 2017;48:110-117. 

[94] Ross, JA and CM Kasum, Dietary flavonoids: bioavailability, metabolic effects, and safety. Annu Rev Nutr. 

2002;22:19-34. 

[95] Mirzoeva, S, X Tong, BB Bridgeman, MP Plebanek, and OV Volpert, Apigenin Inhibits UVB-Induced Skin 

Carcinogenesis: The Role of Thrombospondin-1 as an Anti-Inflammatory Factor. Neoplasia. 2018;20:9:930-

942. 

[96] Singh, VK, D Sahoo, K Agrahari, A Khan, P Mukhopadhyay, D Chanda, and NP Yadav, Anti-inflammatory, 

anti-proliferative and anti-psoriatic potential of apigenin in RAW 264.7 cells, HaCaT cells and psoriasis like 

dermatitis in BALB/c mice. Life Sci. 2023;328:121909. 

[97] Li, Y, H Cui, S Li, X Li, H Guo, KS Nandakumar, and Z Li, Kaempferol modulates IFN-γ induced JAK-STAT 

signaling pathway and ameliorates imiquimod-induced psoriasis-like skin lesions. Int Immunopharmacol. 

2023;114:109585. 

[98] Liu, C, H Liu, C Lu, J Deng, Y Yan, H Chen, . . . Z Dai, Kaempferol attenuates imiquimod-induced psoriatic 

skin inflammation in a mouse model. Clin Exp Immunol. 2019;198:3:403-415. 

[99] Calabrese, EJ, G Dhawan, R Kapoor, E Agathokleous, and V Calabrese, Hormesis: Wound healing and 

keratinocytes. Pharmacological Research. 2022;183:106393. 

[100] Xue, JC, S Yuan, H Meng, XT Hou, J Li, HM Zhang, . . . QG Zhang, The role and mechanism of flavonoid 

herbal natural products in ulcerative colitis. Biomed Pharmacother. 2023;158:114086. 

[101] Duan, X, Y Li, F Xu, and H Ding, Study on the neuroprotective effects of Genistein on Alzheimer's disease. 

Brain Behav. 2021;11:5:e02100. 

[102] Polkowski, K and AP Mazurek, Biological properties of genistein. A review of in vitro and in vivo data. Acta 

Pol Pharm. 2000;57:2:135-55. 

[103] Wang, A, J Wei, C Lu, H Chen, X Zhong, Y Lu, . . . L Han, Genistein suppresses psoriasis-related 

inflammation through a STAT3-NF-κB-dependent mechanism in keratinocytes. Int Immunopharmacol. 

2019;69:270-278. 

[104] , E, M Moskot, J Jakóbkiewicz-Banecka, G Węgrzyn, B Banecki, A Szczerkowska-Dobosz, . . . M Gabig-

Cimińska, Molecular action of isoflavone genistein in the human epithelial cell line HaCaT. PLoS One. 

2018;13:2:e0192297. 

[105] Winiarska-Mieczan, A, T Mieczan, and G Wójcik, Importance of Redox Equilibrium in the Pathogenesis of 

Psoriasis-Impact of Antioxidant-Rich Diet. Nutrients. 2020;12:6. 

[106] Zhang, S, X Liu, L Mei, H Wang, and F Fang, Epigallocatechin-3-gallate (EGCG) inhibits imiquimod-induced 

psoriasis-like inflammation of BALB/c mice. BMC Complement Altern Med. 2016;16:1:334. 

[107] Khatoon, K, A Ali, FJ Ahmad, Z Hafeez, MMA Rizvi, S Akhter, and S Beg, Novel nanoemulsion gel 

containing triple natural bio-actives combination of curcumin, thymoquinone, and resveratrol improves 

psoriasis therapy: in vitro and in vivo studies. Drug Deliv Transl Res. 2021;11:3:1245-1260. 

[108] Lai, CY, YW Su, KI Lin, LC Hsu, and TH Chuang, Natural Modulators of Endosomal Toll-Like Receptor-



Asma Praveen, Ajay Sharma 
 

pg. 91 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 14s 

 

Mediated Psoriatic Skin Inflammation. J Immunol Res. 2017;2017:7807313. 

[109] Oliveira, ALB, VVS Monteiro, KC Navegantes-Lima, JF Reis, RS Gomes, DVS Rodrigues, . . . MC Monteiro, 

Resveratrol Role in Autoimmune Disease-A Mini-Review. Nutrients. 2017;9:12. 

[110] Shehzad, A, F Wahid, and YS Lee, Curcumin in cancer chemoprevention: molecular targets, 

pharmacokinetics, bioavailability, and clinical trials. Arch Pharm (Weinheim). 2010;343:9:489-99. 

[111] Kurd, SK, N Smith, A VanVoorhees, AB Troxel, V Badmaev, JT Seykora, and JM Gelfand, Oral curcumin 

in the treatment of moderate to severe psoriasis vulgaris: A prospective clinical trial. J Am Acad Dermatol. 

2008;58:4:625-31. 

[112] Tu, CT, B Han, QY Yao, YA Zhang, HC Liu, and SC Zhang, Curcumin attenuates Concanavalin A-induced 

liver injury in mice by inhibition of Toll-like receptor (TLR) 2, TLR4 and TLR9 expression. Int 

Immunopharmacol. 2012;12:1:151-7. 

[113] Cho, JW, KS Lee, and CW Kim, Curcumin attenuates the expression of IL-1beta, IL-6, and TNF-alpha as 

well as cyclin E in TNF-alpha-treated HaCaT cells; NF-kappaB and MAPKs as potential upstream targets. Int 

J Mol Med. 2007;19:3:469-74. 

[114] Sun, J, J Han, Y Zhao, Q Zhu, and J Hu, Curcumin induces apoptosis in tumor necrosis factor-alpha-treated 

HaCaT cells. Int Immunopharmacol. 2012;13:2:170-4. 

[115] Torricelli, C, V Fortino, E Capurro, G Valacchi, A Pacini, M Muscettola, . . . E Maioli, Rottlerin inhibits the 

nuclear factor kappaB/cyclin-D1 cascade in MCF-7 breast cancer cells. Life Sci. 2008;82:11-12:638-43. 

[116] Putic, A, L Stecher, H Prinz, and K Müller, Structure-activity relationship studies of acridones as potential 

antipsoriatic agents. 1. Synthesis and antiproliferative activity of simple N-unsubstituted 10H-acridin-9-ones 

against human keratinocyte growth. Eur J Med Chem. 2010;45:8:3299-310. 

[117] Min, M, BX Yan, P Wang, L Landeck, JQ Chen, W Li, . . . XY Man, Rottlerin as a therapeutic approach in 

psoriasis: Evidence from in vitro and in vivo studies. PLoS One. 2017;12:12:e0190051. 

[118] Clinton, SK, Lycopene: chemistry, biology, and implications for human health and disease. Nutr Rev. 

1998;56:2 Pt 1:35-51. 

[119]  Mangels, AR, JM Holden, GR Beecher, MR Forman, and E Lanza, Carotenoid content of fruits and 

vegetables: an evaluation of analytic data. J Am Diet Assoc. 1993;93:3:284-96. 

[120] Trejo-Solís, C, J Pedraza-Chaverrí, M Torres-Ramos, D Jiménez-Farfán, A Cruz Salgado, N Serrano-García, 

. . . J Sotelo, Multiple molecular and cellular mechanisms of action of lycopene in cancer inhibition. Evid Based 

Complement Alternat Med. 2013;2013:705121. 

[121] Shih, CM, CK Hsieh, CY Huang, CY Huang, KH Wang, TH Fong, . . . AW Lee, Lycopene Inhibit IMQ-

Induced Psoriasis-Like Inflammation by Inhibiting ICAM-1 Production in Mice. Polymers (Basel). 2020;12:7. 

[122] Dong, X, J Fu, X Yin, S Cao, X Li, L Lin, and J Ni, Emodin: A Review of its Pharmacology, Toxicity and 

Pharmacokinetics. Phytother Res. 2016;30:8:1207-18. 

[123] Nguyen, UT, LTH Nguyen, BA Kim, MJ Choi, IJ Yang, and HM Shin, Natural Compound Mixture, 

Containing Emodin, Genipin, Chlorogenic Acid, Cimigenoside, and Ginsenoside Rb1, Ameliorates Psoriasis-

Like Skin Lesions by Suppressing Inflammation and Proliferation in Keratinocytes. Evid Based Complement 

Alternat Med. 2020;2020:9416962. 

[124] Maleš, Ž, DL Drvar, I Duka, and K Žužul, Application of medicinal plants in several dermatovenerological 

entities. Acta Pharm. 2019;69:4:525-531. 

 
 


