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Abstract
Background: Psoriasis vulgaris is a common chronic immune-mediated skin disease associated with dysregulated inflammation and a number of comorbidities including diabetes, obesity, and metabolic dysfunction. Interlukin-17A (IL-17A) is highly differentially expressed in psoriatic skin lesions and plays a pivotal role in psoriasis pathogenesis. on the other hand, an important regulatory mechanism implicated in lipid metabolism is sterol regulatory element-binding protein 2 (SREBP2). Aim: The study aimed to evaluate the skin lesions expression of SREBP2, its relation to IL-17A expression and the impact of NB-UVB phototherapy on both in patients with psoriasis vulgaris. Methods: This case-control study included 40 participants (20 patients with psoriasis vulgaris and 20 healthy controls). Tissue biopsies were taken from psoriatic lesions before and after 20 sessions of narrow-band UVB phototherapy. Immunohistochemical staining was performed to assess IL-17A and SREBP2 expression scores. PASI score and metabolic parameters were also evaluated. Results: Before treatment, psoriasis patients had significantly lower SREBP2 expression (mean: 0.75 ± 0.64) compared to controls (mean: 2.4 ± 1.14, p < 0.001), and markedly higher IL-17A expression (mean: 2.6 ± 0.99 vs 0 in controls, p < 0.001). Following phototherapy, SREBP2 expression significantly increased (mean: 1.45 ± 1.36, p = 0.014), while IL-17A expression significantly decreased (mean: 1.75 ± 1.29, p = 0.003). PASI score dropped significantly (from 27.36 ± 10.52 to 14.18 ± 9.81, p < 0.001). IL-17A expression correlated negatively with PASI after treatment (p = 0.002).  Conclusion: NB-UVB phototherapy effectively reduces disease activity in psoriasis, downregulating IL-17A and upregulating SREBP2 expression. IL-17A may serve as a predictive biomarker of therapeutic effect of NB-UVB, while SREBP2 may reflect NB-UVB beneficial metabolic restoration in psoriasis vulgaris patients. 
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Introduction
Psoriasis vulgaris is a chronic, immune-mediated inflammatory skin disease (1]) that affects approximately 2–3% of the global population. It is characterized by epidermal hyperproliferation, abnormal keratinocyte differentiation, and a complex interplay between genetic, environmental, and immunologic factors (2). Among the cytokines involved in its pathogenesis, interleukin-17A (IL-17A) has emerged as a central mediator orchestrating neutrophilic inflmmation, keratinocyte activation, and perpetuation of the psoriatic plaque (3)..
Since 2011, Attention has been shifted to the metabolic comorbidities commonly associated with psoriasis including cardiovascular abnormalities, obesity, dyslipidemia, insulin resistance and inflammatory bowel disease (6). It was suggested that metabolic changes may not merely coexist with psoriasis but actively contribute to its inflammatory burden (8).
One of the key regulators of lipid metabolism is Sterol Regulatory Element-Binding Protein 2 (SREBP2), a transcription factor involved in cholesterol homeostasis and cellular lipid synthesis(5). Experimental evidence suggests that SREBP2 may also be involved in modulating immune responses and linking metabolic imbalance to chronic inflammation (9).
For management of psoriasis, Narrow-Band Ultraviolet B (NB-UVB) phototherapy remains a cornerstone in the management of moderate-to-severe psoriasis. NB-UVB therapy exerts immunosuppressive and anti-inflammatory effects (7), yet its impact on the molecular expression of both pro-inflammatory cytokines and metabolic regulators in psoriatic lesions remains incompletely understood.
The current study aimed to explore the tissue levels of SREBP2 in psoriasis patients , compare it to its level in control subjects, determine its relation to IL-17A expression and of investigate the effect of NB-UVB phototherapy on tissue expression of IL-17A and SREBP2 in patients with psoriasis vulgaris. Understanding the dual immunologic and metabolic responses to phototherapy may provide new insights into psoriasis pathophysiology and help identify predictive biomarkers of therapeutic response. 


Materials and Methods 
Study Design and Participants: A controlled, prospective study was conducted on 40 individuals: 20 patients diagnosed with psoriasis vulgaris and 20 age- and sex-matched healthy controls. The study was approved by the ethical committee of Benha Faculty of Medicine (approval number: MD 10-8-2022). Informed consent was obtained from all participants.

Inclusion Criteria:
· Adults aged ≥18 years with clinically confirmed plaque-type psoriasis
· No systemic treatment or phototherapy for at least 4 weeks prior to enrollment

Exclusion Criteria:
· Pregnancy or lactation
· Other autoimmune, metabolic, or infectious skin conditions
· History of malignancy or immunosuppressive therapy

Methods: Patients underwent 20 sessions of narrow-band ultraviolet B (NB-UVB) phototherapy, three times per week, using a fixed incremental dose protocol.

Assessment Tools
· Clinical severity was measured using the Psoriasis Area and Severity Index (PASI)(10) before and after treatment.
· Skin biopsies were collected from lesional skin before and after phototherapy, and from healthy controls.

Histological Analysis: 
    Biopsies were subjected to immunohistochemical staining to assess the expression of IL-17A and SREBP2. Scoring was performed semi-quantitatively on a scale of 0–4 by two blinded dermatopathologists.
Statistical Analysis
[bookmark: _Hlk210287775]Data were analyzed using SPSS version 25. Parametric and non-parametric tests were used as appropriate. Correlation and regression analyses were conducted to identify predictors of treatment response. A p-value < 0.05 was considered statistically significant.
Results 
Clinical improvement and PASI score 
       There was a decrease in the PASI score following  NB UVB phototherapy, with the mean score declining from 27.36 to 14.18 (p < 0.001). Furthermore, the grade distribution exhibits a significant change, with 65% of patients categorized as having severe psoriasis post-therapy, as contrast to 95% prior to treatment. The notable alteration in grades (p = 0.012) further indicates the effectiveness of NB UVB therapy (Table 1).
         A Linear regression analysis was conducted for prediction of PASI score after treatment. Only IL-17 expression before treatment was associated with risk of higher PASI score after treatment. While, other covariates as age, sex, BMI, blood pressure , disease features, lipid profile, SREBP 2 expression before treatment were not associated with prediction of PASI score after treatment (Table 4). 
Expression of IL-17A 
          IL-17A expression scores exhibited a significant difference between the control subjects and psoriasis patients before NB-UVB therapy, with all control subjects recording a score of 0, whereas the psoriasis group had a mean value of 2.6, and median of 3 (p < 0.001). More than half of psoriasis patients have score 3 and 4. 
          Following NB UVB phototherapy, the IL-17A expression score in the psoriasis cohort dramatically diminished, with a mean score of 1.75 compared to 2.6 prior to treatment (p = 0.003)., and the median also decreased from 3 to 1. The statistical test reveals a significant alteration in the distribution of IL-17A scores, characterized by an increase in individuals exhibiting lower expression levels following treatment, as before treatment, more than half of patients exhibited 3 and 4 scores, while after treatment, more than half of patients exhibit 0 and 1 scores (p =0.002)( Table 3).


Expression of  SREBP 2
[bookmark: _Hlk201930317]          A significant increase in SREBP2 expression scores was observed in the psoriasis cohort following UVB phototherapy, with the mean score increasing from 0.75 to 1.45 (p = 0.014). Statistical analysis demonstrated a significant shift in the distribution of expression scores; whereas most patients exhibited scores of 0, 1, or 2 prior to treatment, the majority showed scores of 2, 3, or 4 after treatment (p = 0.016) (Figure 1).
Table (1): PASI score and grades improvement after  NB UVB phototherapy.№, count; SD, standard deviation; min, minimum; max, maximum; Z`, Wilcoxon's test; MH, Marginal homogeneity test; *, p <0.05 is considered significant.
	
	Before UVB phototherapy
	After UVB phototherapy
	Test
	P

	
	№
	%
	№
	%
	
	

	PASI
	
	
	
	
	

	Score
	Mean ± SD
	27.36±10.52
	14.18±9.81
	Z`=
3.920
	<0.001*

	
	Median (Min. – Max.)
	25.55(8.6-49.2)
	11.45(2.8-40.3)
	
	

	Grades
	Mild
	0
	0.0%
	4
	20.0%
	MH=
15.0
	0.012*

	
	Moderate
	1
	5.0%
	3
	15.0%
	
	

	
	Severe
	19
	95.0%
	13
	65.0%
	
	



          Among control group , SREBP2 expression scores differed significantly between obese and non-obese individuals, with the obese group exhibiting higher scores (p < 0.001). The statistical analysis revealed a strong association between expression levels and obesity status. However, within the psoriasis group, no significant differences in expression scores were observed between obese and non-obese patients. (Table 2).





Table (2). Comparison between the studied groups regarding SREBP 2 expression score before NB UVB phototherapy.№, count; SD, standard deviation; min, minimum; max, maximum; χ2, chi square test; Z, Mann Whitney test; *, p <0.05 is considered significant.
	
	Control 
n = 20
	Psoriasis
№ =20

	SREBP 2 expression score before NB UVB phototherapy
	Non obese
№ =10
	Obese
№ =10
	Test
	p
	Non obese
№ =10
	Obese
№ =10
	Test
	P

	
	№
	%
	№
	%
	№
	%
	№
	%
	№
	%
	
	

	SREBP 2 
	
	
	
	
	
	
	
	
	
	
	
	

	0
	0
	0.0%
	0
	0.0%
	χ2=
20.0
	<0.001*
	4
	33.3%
	3
	37.5%
	χ2=
3.766
	0.163

	1
	6
	60.0%
	0
	0.0%
	
	
	8
	66.7%
	3
	37.5%
	
	

	2
	4
	40.0%
	0
	0.0%
	
	
	0
	0.0%
	2
	25.0%
	
	

	3
	0
	0.0%
	6
	60.0%
	
	
	0
	0.0%
	0
	0.0%
	
	

	4
	0
	0.0%
	4
	40.0%
	
	
	0
	0.0%
	0
	0.0%
	
	

	Mean ± SD
	1.4±0.52
	3.4±0.52
	Z=
3.914
	<0.001*
	0.67±0.49
	0.88±0.83
	Z=
0.520
	0.678

	Median (Min. – Max.)
	1 (1-2)
	3 (3-4)
	
	
	1 (0-1)
	1 (0-2)
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Figure (1). SREBP 2 expression score before, after NB UVB phototherapy and control group.


Table (3) .IL-17 expression score before and after NB UVB phototherapy among psoriasis group.№, count; SD, standard deviation; min, minimum; max, maximum; MH, Marginal homogeneity test; Z`, Wilcoxon test; *, p <0.05 is considered significant.
	IL-17A expression

	

	Before NB UVB
 Phototherapy
	After NB UVB 
Phototherapy
	Test
	P

	
	№
	%
	№
	%
	
	

	IL-17A expression 
	
	
	
	
	
	

	0
	0
	0.0%
	2
	10.0%
	MH=
5.0
	0.002*

	1
	3
	15.0%
	10
	50.0%
	
	

	2
	6
	30.0%
	2
	10.0%
	
	

	3
	7
	35.0%
	3
	15.0%
	
	

	4
	4
	20.0%
	3
	15.0%
	
	

	Mean ± SD
	2.6±0.99
	1.75±1.29
	Z`=
3.019
	0.003*

	Median (Min. – Max.)
	3(1-4)
	1(0-4)
	
	




Table (4). Linear regression analysis for prediction of PASI score after treatment.β, Standardized regression coefficient; *, p <0.05 is considered significant
	
	prediction of PASI score after treatment

	
	Β
	p- value

	Age
	-0.235
	0.318

	BMI
	-0.214
	0.364

	SBP
	-0.354
	0.126

	DBP
	-0.574
	0.108

	Arthritis
	-0.247
	0.295

	Pruritis
	0.420
	0.065

	TC
	-0.003
	0.989

	TG
	0.232
	0.326

	HDL
	0.229
	0.332

	LDL
	0.222
	0.348

	SREBP 2 expression before treatment
	0.279
	0.234

	IL-17A expression before treatment
	-0.477
	0.033*
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                       (c)                                                                          (f)
a:case of psoriasis before phototherapy ,b diffuse  strong   membranous  & cytoplasmic  expression ( score 4) of IL7  in the epidermis (IHC,X200) before treatment, c: focal weak cytoplasmic expression ( score 1) of SERBP  in the epidermis (IHC,X400)before treatment ,d: case of psoriasis after treatment ,e: focal moderate  membranous  expression ( score 1) of IL7  in the epidermis (IHC,X400) f: diffuse  strong   cytoplasmic expression in more than 40% of eoidermis ( score 2) of SERBP  (IHC,X200)

Discussion
In current study, significant changes in both immunological and metabolic markers following NB-UVB phototherapy in patients with psoriasis vulgaris were found. Notably, tissue expression of IL-17A decreased significantly after treatment, while SREBP2 expression showed a significant increase, suggesting a multidimensional therapeutic effect of NB-UVB phototherapy on psoriasis patients.
The tissue expression levels of  IL-17A were markedly elevated in psoriatic lesions  prior to treatment compared to controls. This is consistent with previous studies that established IL-17A as a key driver in the Th17 inflammatory axis, promoting keratinocyte activation and neutrophil recruitment (11)(12). 
The significant reduction of IL-17A after phototherapy in our study aligns with previous work done by Ozawa et al (1999) demonstrating that NB-UVB reduces IL-17A expression via modulation of T-cell subsets and dendritic cells. Furthermore, we found a strong negative correlation between IL-17A expression and post-treatment PASI score, suggesting that IL-17A could serve as a reliable marker of disease activity and treatment response.
In contrast, SREBP2 expression, was significantly lower in psoriatic patients than in healthy controls at baseline, indicating a possible impairment of cholesterol regulatory pathways in psoriasis. This downregulation may reflect increased lipid consumption or metabolic dysregulation at the lesional level.
Importantly, phototherapy was associated with a significant upregulation of SREBP2 expression in 60% of patients, suggesting partial restoration of lipid metabolism post-treatment. This observation is novel and implies a potential immunometabolic axis in psoriasis that responds to NB-UVB.
Although a positive correlation was found between SREBP2 expression and metabolic parameters such as BMI and triglycerides, its relationship with disease severity (PASI) was not statistically significant. This could imply that SREBP2 is more reflective of local metabolic activity rather than direct immunologic inflammation. In contrast, IL-17A expression showed strong predictive value for disease severity and treatment outcome, emerging as an independent predictor in multivariate analysis.
Our data also suggest that the immunometabolic response to phototherapy is heterogeneous. While the majority of patients showed improvement in both markers, a subset exhibited either no change or paradoxical shifts. These findings may reflect underlying differences in disease phenotype, genetic predisposition, or metabolic background, warranting further stratified analysis in future studies.
Conclusion
This study demonstrated that NB-UVB phototherapy significantly reduces the expression of the pro-inflammatory cytokine IL-17A and increases the expression of the metabolic regulator SREBP2 in psoriatic skin. These molecular changes were accompanied by significant clinical improvement as measured by PASI scores.
The downregulation of IL-17A may represent a primary immunologic mechanism of NB-UVB efficacy, while the upregulation of SREBP2 suggests a possible role of phototherapy in restoring local metabolic balance. IL-17A expression was identified as a potential predictor of treatment response, highlighting its importance as a therapeutic target and biomarker.
Our findings support the concept that psoriasis is not merely an immunologic disorder but also involves metabolic dysregulation at the tissue level. NB-UVB phototherapy exerts beneficial dual effects on both inflammation and lipid homeostasis.
Limitations of our study include the relatively small sample size and the lack of systemic biomarker evaluation (e.g., serum IL-17A or lipid panels). Nonetheless, the robust tissue-based IHC methodology and the paired analysis design strengthen the validity of our findings.
Recommendations:
Future studies with larger cohorts and systemic biomarker analysis are recommended to further explore the immunometabolic axis in psoriasis and its modulation by phototherapy.
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