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Psoriasis is a systemic immune-mediated, chronic-residual dermal inflammatory disease with a global prevalence of ~125 million1-4.   It presents as 
recurrent episodes of hyperkeratotic, erythematous plaques and silvery-coated scales on the skin1-2. Mental illness exists as a major comorbidity3–7.

This condition’s pathology involves an inflammatory skin response2. This process generates rapid keratinocyte multiplication, followed by cellular 
movement from the epidermal basal layer to the epidermis’s upper layer, leading to thick dry patches or plaques (seen in 80% of cases)8,9.

Serotonin (5-HT) and dopamine (D) play pathologic roles. 5-HT influences inflammation and immunity proliferation10. D stimulates the production 
of proinflammatory cytokines and the inciting of keratinocyte proliferation and differentiation11–13.

Brilaroxazine (RP5063) displays a high affinity for D2/3/4 and 5-HT2A/2B/7 receptors and a moderate affinity for the serotonin transporter14-18.   It 
brings an established efficacy, safety, and pharmacokinetic profile14-18.   Preclinical work indicates that it influences pro-inflammatory and pro-
fibrotic cytokines and chemokines14,15,19.  A new liposomal-gel (lipogel) formulation offers a novel topical option for treating psoriasis. 

Imiquimod+Brilaroxazine group PASI scores were consistently lower than those in the 
induced Psoriasis group Days 3-12 (P=0.03,  Days 1-12), with maximum difference seen on 
Days 11-12. 
PASI- Psoriasis Area and Severity Index. 
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OBJECTIVE AND METHODS
Objective:
This preclinical study assesses the efficacy of topical brilaroxazine in lipogel (Brilaroxazine Formulation) in a 5% imiquimod-induced psoriatic mouse 
model (BALB/c)20. 

Methods:
Animals and Groups: The study utilized three groups (n=6 per) of female BALB/c mice (8-10 weeks old, weight + 5 gm): 1) Sham, 2) Imiquimod, and 3)
Imiquimod + Brilaroxazine. 
Procedures: Psoriasis induction involved 5% imiquimod application to the animals’ shaved backs (3 cm x 3 cm area) on the morning of Days 1-11. 
Brilaroxazine Formulation (1.5% w/w, topically daily) administration occurred 3 hours after induction.
Upon animal sacrifice on Day 12, investigators collected skin tissue from the test area, performed histology, and obtained blood for enzyme-linked 
immunosorbent assay to determine cytokine levels.
Assessments: 1) Psoriasis Area and Severity Index (PASI) scores (Days 1-12), 2) histology for Baker’s score based on Hematoxylin and Eosin (H&E) 
stained tissue (Day 12), and 3) serum cytokine  Tumor Necrosis Factor-alpha (TNF-α), Ki-67, and Transforming growth factor beta (TGF-β) (Day 12). 
Analysis: One-way ANOVA followed by Dennett’s multiple ‘t’-test, Post hoc (GraphPad Prism software), with a P value < 0.05 designating significance.
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Histological Observations

FIGURE 2

Differences in histology and H&E staining appear between Sham with the Imiquimod and 
Imiquimod+Brilaroxazine groups and between the latter two groups. 

H&E: Hematoxylin and Eosin
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Serum Pro-inflammatory Cytokine Levels  

DISCUSSION
This preclinical study represents an initial proof-of-concept (PoC) for the Brilaroxazine Formulation’s activity via multiple positive signals- PASI, histology, and cytokine. It also supports D and 5-HT receptors as viable 
psoriasis targets and offers an initial glimpse at changes indicating anti-inflammatory and anti-fibrotic effects.   
5-HT and D receptor actions underlie these effects. 5-HT regulates inflammation and immunity, particularly 5-HT2B/7 receptors10. Receptor expression appears significantly altered in psoriatic skin at multiple dermal 
layers, and systemic proinflammatory cytokines contribute to this condition’s pathogenesis21-24.  D2/3/4 receptors regulate keratinocyte proliferation and differentiation, modulate the immune system, and stimulate IL-6 
and IL-8, leading to multiple pathological effects 11,13, 25,26.
Brilaroxazine mediates psoriasis through D2/3/4 and 5 HT1A/2A/2B/7 receptors, plus SERT14,15,18.  Notable is its mitigation of pro-inflammatory cytokine levels in pulmonary arterial hypertension and idiopathic pulmonary 
fibrosis (IPF)14, 15,19. and anti-fibrotic effects as evidenced by its reduction of collagen levels in the later condition15,19. The lipogel formulation, a topical, semisolid delivery system, provides targeted, direct contact with 
the plaque target area, aiding in attaining adequate dermal levels. It leads to direct drug penetration, mediates 5-HT’s actions on multiple dermal layers to control the disease process, and reduces systemic exposure and 
side effects27.
The brilaroxazine formulation with the lipogel delivery system offers a potential option for psoriasis, which has links to mental illness (as high as 36%) and can impair psychosocial function3–7. Brilaroxazine’s clinical 
development program involves phase 2 and 3 studies for its oral formulation in schizophrenia and plans for other psychiatric indications28-29. 

CONCLUSION

This evaluation of brilaroxazine lipogel formulation activity using an 
imiquimod-induced psoriatic mouse model (BALB/c) provides an initial PoC 
via its effects on PASI, H&E staining, Baker’s scores, and proinflammatory 
cytokines. 
This approach offers a new target and novel delivery system for further 
investigation. 
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Comparative Effects on PASI Score from Days 1-12  H&E Staining of Skin Histology

The Imiquimod+Brilaroxazine group displayed lower serum Ki67 (P=0.001, Imiquimod) and TGF-β, P=0.008, Imiquimod) and similar serum TNF-α levels to the Sham group(Figure 4a,b,c).

TNF: Tumor Necrosis Factor; TGF: Transforming Growth Factor
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Baker’s Scores  

Baker’s score comparisons were significant for the Sham (P=0.001, 
Imiquimod) and the Imiquimod+Brilaroxazine (P=0.003, Imiquimod) groups. 
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