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Abstract. Cytokines involved in pathogenesis of psoriasis 
such as interleukins (IL‑1β, IL‑6, IL‑17, IL‑22, IL‑23), 
interferon‑α, tumor necrosis factor‑α and interferon‑γ can 
also become therapeutic targets. Research currently uses 
murine models of imiquimod‑induced psoriatic‑type derma-
titis in order to analyze potentially helpful phytotherapeutics 
for psoriasis treatment: Curcuma longa, Aloe vera, Nigella 
sativa, Rubia cordifolia, Smilax china, Thespesia populnea, 
Wrightia tinctoria, Scutellaria baicalensis, Cassia tora, 
Pongamia pinnata and various Chinese herbal formulas. 
Psoriasis is a chronic inflammatory disease with complex 
pathogenic mechanisms that yield abnormal immune 
responses with clinical and morphological echoes (erythema-
tous, scaly plaques with a histopathological basis made up 
of alterations i.e. keratinocyte aberrant proliferation, para-
keratosis or chronic inflammation). The current therapeutic 
approach has only been able to manage the disease, without 
ensuring a certified treatment, thus giving rise to the need 
for better medications. This novel therapeutic approach has 
shown promising results in preclinical studies, giving hope 
for future phytochemical animal‑based studies.
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1. Introduction

Cytokines that are involved in psoriasis and can represent 
therapy targets are Interleukins, IL‑1β, IL‑6, IL‑17, IL‑22 and 
IL‑23 (these form an important and highly targeted inflam-
matory axis), interferon‑α, tumor necrosis factor‑α (TNF‑α) 
and interferon‑γ. With a global prevalence of 2-4%, psoriasis is 
one of the most frequent chronic inflammatory, stress‑related 
diseases with recurrent evolution and consequences concerning 
the physical and mental well‑being of patients. Being a non-
infectious but stigmatizing skin disease, psoriasis benefits from 
the current conventional therapy, which unfortunately does not 
represent a cure, as it only manages signs and symptoms of 
the disease. From the 5 types of psoriasis (vulgaris, guttate, 
intertriginous, pustular and erythrodermic), psoriasis vulgaris 
is the most common clinical form, while the erythrodermic 
form is the most severe (1‑6).

The pathogenic mechanisms underlying the disease are 
highly complex, combining several key role‑players: Inflam
matory cells, cytokines, growth factors and keratinocytes. 
Inflammatory cells which take part in the development of 
psoriatic‑type dermatitis are CD4+ and CD8+ T cells, various 
types of dendritic cells, neutrophils, natural killer T cells 
and mast cells; keratinocytes participate in the inflammatory 
process through their surface cytokine receptors. Abnormal 
immune response triggers keratinocyte hyperproliferation 
translated clinically through irregular, erythematous, scaly 
plaques, characterized morphologically by parakeratosis, 
acanthosis, Munro's microabscesses, dermal inflammatory 
cells and congestive blood vessels.

The current therapeutic approach is only managing the 
disease, not curing it, psoriasis having a life‑long recurrent 

Influence of phytochemicals in induced psoriasis (Review)
ELENA NICULET1,2*,  DIANA SABINA RADASCHIN3,4,  FLORENTINA NASTASE5,  MIRUNA DRAGANESCU4,6*,  

LILIANA BAROIU4,6*,  MAGDALENA MIULESCU1,  MANUELA ARBUNE4,6  and  ALIN LAURENTIU TATU3,4,7

1Department of Morphological and Functional Sciences, Faculty of Medicine and Pharmacy, 
 ‘Dunarea de Jos’ University, 800010 Galati; 2Department of Pathology, ‘Sf. Apostol Andrei’ Emergency 

 Clinical Hospital, 800578 Galati; 3Research Center in the Field of Medical and Pharmaceutical Sciences, 
 ‘Dunarea de Jos’ University; 4Clinical Department, Faculty of Medicine and Pharmacy, ‘Dunarea de Jos’ University, 

 800010 Galati; 5Department of Neuropsychomotor Rehabilitation, ‘Sf. Ioan’ Emergency Clinical Hospital 
 for Children, 800487 Galati; 6First Infectious Diseases Department and 7Dermatology Department, 

‘Sf. Cuvioasa Parascheva’ Clinical Hospital of Infectious Diseases, 800179 Galati, Romania

Received May 18, 2020;  Accepted June 17, 2020

DOI: 10.3892/etm.2020.9013

Correspondence to: Dr Diana Sabina Radaschin, Research Center 
in the Field of Medical and Pharmaceutical Sciences, ‘Dunarea de Jos’ 
University, 35 Al. I. Cuza Street, 800010 Galati, Romania
E‑mail: dianaradaschin@yahoo.com

Dr Florentina Nastase, Department of Neuropshychomotor Reha
bilitation, ‘Sf. Ioan’ Emergency Clinical Hospital for Children, 
2 Gh. Asachi Street, 800487 Galati, Romania
E‑mail: florentina34ro@yahoo.com

*Contributed equally

Key words: imiquimod, phytotherapeutics, interleukins, psoriasis, 
curcumin



NICULET et al:  INFLUENCE OF PHYTOCHEMICALS IN INDUCED PSORIASIS3422

episodic evolution (7‑14). Psoriasis patients, females in partic-
ular, are at risk of aggravating the disease or at risk for adverse 
reactions from substances used in cosmetic procedures such 
as dermal filler treatment with (reticulated) hyaluronic acid or 
hyperpigmentation treatment with trichloroacetic acid, which 
could aggravate the disease (15‑19). Treating physicians have 
a relatively wide range of therapeutic approaches for psoriasis: 
From a large number of topicals, to nonbiologic and biologic 
systemic medications, to phototherapy. Each patient has a 
personalized treatment plan in concordance with the severity of 
the disease, the patient's comorbidities and least, but not last, its 
compliance. The exogenous type of therapies includes vitamin D 
derivatives, topical steroids, retinoids or UV therapy; systemic 
therapy encompasses anti-inflammatory drugs, methotrexate, 
cyclosporine, and biologics such as secukinumab, adalimumab 
or ustekinumab. The increase in efficacy and safety standards 
concerning the aforementioned therapies does not guarantee 
their success, affordability or patient compliance (20‑25).

2. Literature data

Current research concerning psoriasis, selected from 2008 until 
2019, has based itself on preclinical models of experimental 
mice by inducing psoriasis‑type dermatitis to murine models 
(knockout mice, transgenic mice) with the help of imiquimod 5% 
used in the treatment of actinic keratosis or basal cell carcinoma. 
Imiquimod is an imidazoquinoline amine, a Toll‑like receptor 
TLR7/TLR8 ligand and an agent with local immunomodulatory 
properties which by topical applications induces psoriatic‑type 
dermatitis both clinically and morphologically. These applica-
tions also have a more general effect by elevating the levels 
of inflammatory cells and subsequently the level of cytokines 
that they produce; through these actions, murine models with 
imiquimod‑induced psoriasis become ideal for studying the 
efficacy of herbal therapeutics on psoriasis (26,27).

Because it affects mainly the skin and due to the fact that it 
is a life‑long disease, psoriasis generates high levels of distress 
and it has many associated psychiatric disorders, such as 
anxiety and depression. There is a clear necessity for therapies 
and medicines which offer relief for longer periods of time or 
which can effectively cure it. The acute requisite for innova-
tive therapies stems also from the fact that the current ones 
have many side‑effects including skin atrophy, sensitivity to 
solar light, skin irritations, high risk for infection, carcinogen-
esis, immune system suppression and organ toxicity (28‑30). 
Patients could benefit from these phytotherapeutics through 
their low costs, low number of adverse effects and multiple 
biochemical activities, thus improving the overall patient 
compliance.

3. Results and Discussion

Western researchers have turned their focus to the east: in 
recent years there have been intense investigations made 
concerning Chinese medicine and other herbal remedies.

Curcuma longa. Turmeric/Curcuma longa is a non‑toxic, 
perennial rhizomatous plant with many medicinal properties, 
including anti‑inflammatory, anticarcinogenic, antioxidant, 
antimicrobial and wound‑healing. This South‑East Asian herb 

is part of the Zingiberaceae family (ginger family) and has 
been used in traditional Chinese medicine for centuries (for 
respiratory and cardiovascular diseases, liver or gastrointes-
tinal ones or arthritis), having more than one hundred active 
components, of which turmeric being the most important one. 
The cellular background for the inhibition of inflammation 
and that of keratinocyte abnormal proliferation resides on 
nuclear factor‑κB (NF‑κB) suppression, TNF‑α, IL‑1β and 
IL‑6 downregulation and inactivation of JNK, p38 MAPK 
and STAT‑3 pathways. It modulates dendritic cells and also 
reduces the levels of IL‑2 and interferon‑γ (27,31).

Materials and methods used in the studies had common 
grounds: many used BALB/c mice, had several days of 
imiquimod  5% applied on the hairless back skin and ear 
followed by topical curcumin ointments or gel applications. 
The evolution and involution of psoriatic lesions were evalu-
ated by the PASI Score, Psoriasis Area and Severity Index 
which follows the erythema, scales and thickness of the 
affected skin (26,31‑34).

Curcumin is an important agent in the fight against psoriasis 
through dose‑dependent inhibition of pathological changes in 
psoriasis‑type dermatitis. Important attenuation of the intense 
dynamic processes of hyperkeratosis and acanthosis were 
observed microscopically, the PASI score showing a parallel 
clinical curve of the skin changes. By immunohistochemistry, 
the infiltrate of CD8+ T cells were reduced in the group of 
experimental mice treated with Curcuma longa extract. Also, 
through Western blot and immunohistochemical methods 
the inflammatory signaling pathways, JNK, p38 MAPK and 
STAT‑3 were suppressed by the herbal extract (27,31,35‑38).

The same imiquimod‑induced psoriasis murine model 
was used in another preclinical trial with the help of 
curcumin‑loaded ethosomes (which enhance the local and 
transdermal delivery of the needed drug). It was demonstrated 
that Curcuma longa is a viable treatment for psoriasis through 
the inhibition of cytokines such as IL‑17A, IL‑17F and other 
inflammatory factors (TNF‑α); this translated clinically as 
lower PASI scores (reflected by reduced skin erythema and 
desquamation) (32).

A study which involved a small number of Indian phyto-
therapeutics, one of which was curcumin, used the stem and 
from this an aqueous extract was made. The group treated 
with topical curcumin (combined with Aloe vera as local 
applications) showed an important reduction in skin thickness 
and inflammatory infiltrate by reducing the levels of TNF‑α, 
IL‑6 and IL‑1β, decreasing neutrophil infiltration and by 
inhibiting the STAT‑3 pathway, and therefore it is necessary 
for us to study the interference with skin microbioma in future 
studies (33,39‑41).

Aloe vera. One of the most commonly used medicinal plants, 
Aloe vera, part of the Liliaceae family, is well known for its 
antiseptic, anti‑inflammatory, wound‑healing and antidiabetic 
properties, its immune system enhancing properties, and many 
others such as high density lipoprotein enhancer, antiallergenic 
bioproperties through its numerous bioactive components 
(>200). This compound has been widely used in clinical trials, 
with promising antipsoriatic effects. A preclinical study on 
a mouse tail model of psoriasis used an ethanolic extract of 
Aloe vera gel which had significant positive effects on psoriatic 
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skin (differentiation with orthokeratosis), comparable to those 
of tazarotene applications (42‑44).

Other experimental formulas and phytotherapeutics
PSORI‑CM01 and PSORI‑CM02. PSORI‑CM01 is the basis 
of the second formula and it has been proven through animal 
studies to have antipsoriatic properties by inducing autophagy 
and inhibiting the cytokines and chemokines involved in 
psoriasis (34,45).

PSORI‑CM02 is a medicinal formula which encom-
passes five different plants that are frequently used in China: 
Curcuma longa, Paeoniae radix rubra, Smilax glabra and 
Sarcandrae herba. PSORI‑CM02 had no side effects in a 
study on BALB/c mice and it improved murine body mass 
(an important indicator for overall health and for imiquimod 
induced inflammation). This formula has immunomodulatory 
properties by reducing the T cell infiltrate, lowering the levels 
of interferon‑γ, IL‑17A and increasing the levels of IL‑4, an 
anti‑inflammatory agent, GATA3 pathway is an important 
therapeutic target (34).

Other studies focused on extracts obtained from different 
herbs with pharmacological properties: Nigella sativa, Rubia 
cordifolia, Smilax china, Thespesia populne, Wrightia tinc‑
toria, Scutellaria baicalensis, Piperum nigrum, Komboucha, 
basil, propolis and other natural extracts used for complemen-
tary and alternative anti‑psoriatic medicine products targeted 
against other skin disorders such as lichen planus, lichen 
sclerosus or other immune associated disorders are key factors 
in recent research studies (46‑55). Mouse‑tail experimental 
models were used and observations were made that all of 
these plants reduced epidermal acanthosis, they promoted 
normal epidermal differentiation with ortokeratin forma-
tion and they also had significant antipsoriatic properties, as 
compared with control groups. Kigelia africana used as a 
methanol extract‑based ointment had increased orthokeratosis 
and reduced epidermal thickness dose‑dependenty. Cassia 
tora and Pongamia pinnata extracts had significant effects 
by decreasing epidermal thickness and maintaining a normal 
stratum granulosum (56).

4. Conclusions

Herbal therapeutics are part of the novel approach to current 
medicinal therapy having established evidence by extensive 
research that supports their use through the many bioproper-
ties that they possess. Although preclinical studies with murine 
models of induced psoriasis are highly necessary in identifying 
and selecting herbal therapeutics with anti‑psoriatic proper-
ties, further clinical studies are imperative for them to be used 
globally by patients. The surge in phytotherapeutic research 
is a direct response to the need for better psoriasis treatments 
without adverse effects.
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