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ABSTRACT 

 Psoriasis has been recognized as a chronic inflammatory disease of the skin 

characterized by: an accelerated rate of keratinocyte proliferation, abnormal 

differentiation of epidermal keratinocytes, alteration in dermal angiogenesis and 

increased production of proinflammatory cytokines. Activation of LXRs stimulates 

keratinocyte differentiation, has an antiproliferative effect on keratinocyte and has 

an inhibitory effect on epidermal and TH 1 cytokines. The aim of this study was to  

to detect if there is a change in the expression of LXRs α and β in psoriatic skin or 

not, and if this change (if present) is related to severity of psoriasis or not. The 

levels of LXR α and β were measured in the lesional skin of psoriatic patients and 

in the control skin by PCR technique from 25 patients with plaque-type psoriasis as 

well as from 25age and sex matched controls. PASI score was assessed in the 25 

psoriatic patients. The mean values of LXR α and β in the lesional skin of psoriatic 

patients were significantly lower than that in the control group (P Values for both 

LXR α and β were < 0.001). Correlating levels of LXR α and LXR β in the lesional 

skin of psoriatic patients of the studied cases to their PASI score showed a 

statistically significant inverse correlation i.e. the greater the PASI score is, the 

lower the level of LXR α and LXR β in the lesional skin of psoriatic patients. In 

conclusion, levels of LXR α and LXR β in the lesional skin of psoriatic patients 

were lower than controls and these low levels correlate inversely with the severity 

of psoriasis. 
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INTRODUCTION 

 

Psoriasis is a common chronic, recurrent, immune mediated disease of the 

skin and joints. It has a significant negative impact on the physical, emotional, and, 

psychosocial wellbeing of affected patients (Langley et al., 2005). 

 The primary pathogenic mechanism for psoriasis is still unknown. 

Keratinocytes, fibroblasts, antigen-presenting cells, T cells, and endothelial cells 

have all been proposed as candidates for the primary defect. It is likely; however, 

that abnormal regulation of T cell-keratinocyte interaction with a complex cytokine 

network is involved (Bos and De Rie, 1999). 

           Hypothesizing that the primary defect resides in keratinocytes, the defective 

epidermal keratinocytes could be activated by physical or chemical injury 

increasing the synthesis and release of cytokines. This results in antigen-

independent activation of T lymphocytes, which, in turn, releases additional 

cytokines stimulating inflammation and proliferation of keratinocytes and T 

lymphocytes (Bos and De Rie, 1999).                                  

At least six markers of abnormal keratinocyte differentiation have been 

found, and all have implications in the pathogenesis of the disease. These include 

aberrations of keratinocyte transglutaminase type I (TGase K), skin-derived 

antileukoproteinase (SKALP), migration inhibitory factor-related protein-8 (MRP-

8), Involucrin, Filaggrin and keratin expression (Rashmi et al., 2009). 

Hyper proliferating keratinocytes is the second category of anomalies that 

contributes to the symptoms of psoriasis vulgaris. Several possible biochemical 

causes for the overproduction of the keratinocytes have been found in psoriatic 

skin: epidermal growth factor (EGF), bone morphogenetic protein-6 (BMP-6), 
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transforming growth factor-alpha (TGF-α), ornithine decarboxylase, activating 

protein (AP1) (Rashmi et al., 2009). 

Several cytokines form a complex and multi-dimensional network in 

psoriasis pathogenesis, none of which alone can be considered to be the causative 

mechanism (Bonifati and Ameglio, 1999). The importance of T cell activation has 

been demonstrated in the pathogenesis of psoriasis (Krueger, 2002). Both 

activated CD4+ and CD8+ T cells produce IL-2 and IFN- 21 γ, producing cytokine 

profile type 1 in psoriasis (Bonifati and Ameglio, 1999). Infiltrating T cells are 

thus type 1 helper T cells (Th1) (CD4+) and type 1 cytotoxic T cells (Tc1)(CD8+)  

(Austin et al., 1999). 

 

Liver X-receptor (LXR) is a member of the nuclear receptor family of 

transcription factors and closely related to nuclear receptors such as PPAR, RXR. 

Two isoforms are present LXRα, LXRβ (Willy et al., 1995). They are found to be 

expressed in the skin e.g. in all layers of the epidermis and in cultured human 

keratinocyte (Hanley et al., 1999; Russell et al., 2007)  

        Activation of LXRs stimulates keratinocyte differentiation i.e. Treatment of 

cultured keratinocytes and normal mouse skin with LXR agonists stimulated an 

increase in the markers of keratinocyte differentiation; involucrin, loricrin, 

filaggrin, and transglutaminase-1mRNA protein levels (Hanley et al., 2000; 

Komuves et al., 2002). 

Moreover, LXRs activation has antiproliferative effect on keratinocyte. 

Topical treatment of normal mice with of LXR agonist resulted in a decrease in 

keratinocyte proliferation, epidermal thickness and increased cell death (Komuves 

et al., 2002). 

 Studies have clearly demonstrated that LXR activators have potent anti-

inflammatory activity in both the irritant and allergic contact models of cutaneous 

2 
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inflammation. Immunohistochemistry demonstrated an inhibition in the production 

of the pro inflammatory cytokines IL-1α and TNFα in LXR agonist-treated 

animals. LXR activators did not reduce inflammation in LXR β-deficient or 

LXRα/β-deficient mice, indicating that LXRβ was required for this anti-

inflammatory effect (Fowler et al., 2003). 

 Keeping in mind that psoriasis is a chronic inflammatory disease with a 

high turnover of keratinocyte, this raise the possibility that LXRs may play a role 

in its pathogenesis.  

Gupta et al. in 2010 in a trial to study the role of LXRs in psoriasis, found 

that the LXR-alpha gene has an inherent capacity to regulate genes coding for 

inflammatory cytokines, cell cycle, immunomodulation and reactive oxygen 

species scavenging within human keratinocytes. Moreover, LXR-alpha gene 

knockdown within normal human keratinocytes simulated the genomic profile 

observed in psoriatic skin lesions.  They propose that restoration of LXR α 

expression/function within a psoriatic lesion may help to switch the transition from 

psoriatic to symptomless skin. 

  From the previous finding the following question is raised: 

Does the expression of LXRs is defective in psoriatic skin or there is a functional 

defect? Thus, LXR agonist may be of value in treating psoriasis. 
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Aim of the work 
   

The aim of this study is to detect if there is a change in the expression of 

Liver X-receptors alpha and beta (LXRs α, β) in psoriatic skin or not, and if this 

change (if present) is related to severity of psoriasis or not. 
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Chapter 1 
 

Psoriasis 
 

Psoriasis is a common chronic, recurrent, immune mediated disease of the 

skin and joints. It can have a significant negative impact on the physical, 

emotional, and, psychosocial wellbeing of affected patients (Langley et al., 

2005). Psoriasis has a substantial economic effect on the patients and the health 

care system (Javitz et al., 2002).  
 

Although the cause of psoriasis remains unknown, the evolving evidence 

suggests that psoriasis is a complex disorder caused by the interaction of multiple 

genes, the immune system, and environmental factors (Krueger, 2002). 

 

I-Epidemiology of psoriasis                                      
Psoriasis affects both sexes equally. It can present at any age and has been 

reported at birth and in older people of advanced age. The concept of early and 

late onset psoriasis was first introduced by Henseler and Christophers in 1985. 

They reported two clinical presentations of psoriasis, type I and II, distinguished 

by a bimodal age at onset. Type I begins on or before age of 40 years; Type II 

begins after the age of 40 years. Type I disease accounts for more than 75% of 

cases. Patients with early onset, or type I psoriasis, tended to have more relatives 

affected and more severe disease than patients who have a later onset of disease 

or type II psoriasis (Henseler and Christophers, 1985). 

 

http://en.wikipedia.org/wiki/Sex
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 Studies have estimated the prevalence of psoriasis to be 0.6% to 4.8% of 

the population worldwide. These estimations are variable based on country 

studied, definition of prevalence used, method of psoriasis determination and 

sampling method used (Nickoloff and Nestle, 2004; Gelfand et al., 2005). 

Geographic and ethnic factors appear to have a significant influence on the 

prevalence of psoriasis (Christophers, 2001).  

 

II-Genetic aspects of psoriasis                                    
The contributions of genetic components as predisposing factors for 

psoriasis are well established. Psoriasis heritability is thought to be up to 90% 

(Liu et al., 2007). Farber et al. in 1974 stated that the child of one psoriatic 

patients has a 16% chance to develop psoriasis, while if both parents are affected, 

the risk rises up to 50%. 

Svejgaard et al. in 1975 reported the increased incidence of psoriasis with 

human leukocyte antigen (HLA)-B13, HLA-B17, HLA-B37, HLA-Bw16 and  

HLA-Cw6.                                                                                 

It was reported that there are two types of psoriasis regarding the HLA 

relation. Type 1 psoriasis which is hereditary, strongly HLA related, 

characterized by early onset and severe course. Type 2 psoriasis on the other 

hand, is sporadic, HLA unrelated, characterized by late age of onset and mild 

course (Gudjonsson et al., 2002).   

Despite the clear familial aggregation of psoriasis, the precise inheritance  

model has been under debate. Currently, most investigators agree that psoriasis 

belongs to the group of complex diseases, the inheritance being multifactorial – 

genetic variants in multiple genes interact both with each other and the 

environment. Several disease susceptibility loci have been suggested as 

predisposing factors (Elder et al., 2001). 
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 Classic genomewide linkage analysis has identified nine locations (loci) 

on different chromosomes associated with psoriasis. They are called psoriasis 

susceptibility 1 through 9 (PSORS1 through PSORS9). Within those loci are 

genes. Many of those genes are on pathways that lead to inflammation. Certain 

variations (mutations) of those genes are commonly found in psoriasis (Nestle et 

al., 2009). 

The major determinant is PSORS1, which probably accounts for 35-50% 

of its heritability. It controls genes that affect the immune system or encode 

proteins that are found in the skin in greater amounts in psoriasis. PSORS1 is 

located on chromosome 6 in the MHC, which controls important immune 

functions. Three genes in the PSORS1 locus have a strong association with 

psoriasis vulgaris: HLA-C variant HLA-Cw6, which encodes a MHC class I 

protein; CCHCR1, variant WWC, which encodes a coiled protein that is 

overexpressed in psoriatic epidermis; and CDSM, variant allele 5, which encodes 

corneodesmosin, which is expressed in the granular and cornified layers of the 

epidermis and upregulated in psoriasis (Nestle et al., 2009).                                                     

III-Precipitating factors for psoriasis           

 A number of precipitating factors has been found to provoke psoriasis in 

genetically predisposed individuals. These include stress, alcohol 

consumption,nicotine, drugs, skin trauma and Infections (Van de Kerkhof, 

2003). 

 As regards stress, many patients reported that stress (physical, chemical, 

emotional and psychological) triggers their psoriasis and continues to exacerbate 

it (Mazzetti et al., 1994).                                      



                                                                                                                                          Psoriasis                                  

 

8 
 

Alcohol and nicotine: alcohol can provoke psoriasis and skin lesions 

aggravate as a consequence. Moreover, a high alcohol intake may be 

accompanied by an excessive intake of high-fat foods and saturated fats and a 

low intake of vegetables and fresh fruit. Therefore, alcohol intake should be 

restricted in psoriasis (Smith and Fenske, 2000). 

 Nicotine alters a wide range of immunological functions, including innate 

and adaptive immune responses.  Nicotine can modulate the functional capacity 

of dendriric cells (DC) and can increase the secretion of proinflammatory Th1 

cytokines by DC. Additionally, nicotinic cholinergic receptors have been 

demonstrated on keratinocytes that stimulate calcium influx and accelerate cell 

differentiation. They can also control keratinocyte adhesion and upward 

migration in the epidermis. This suggests a biologic explanation for the 

association between smoking and psoriasis (Nouri Shirazi and Guinet, 2003).                      

 

Drugs are considered potential risk factors for psoriasis. Drugs may 

precipitate new-onset psoriasis (either in one of the defined forms of psoriasis or 

as a psoriasiform eruption) or may cause an exacerbation of pre-existing disease. 

Drugs which have been reported to induce or exacerbate psoriasis include 

lithium, antimalarial agents, beta-blocking agents, angiotensin-converting 

enzyme (ACE)  inhibitors, non-steroidal anti-inflammatory drugs (NSAIDs) and 

gold (Tsankov et al., 2000). 

 

Skin trauma is also found to be one of the precipitating factors for 

psoriasis. Psoriasis may become active at sites that have been previously 

traumatized, as surgical wounds or scratches. This is known as the Köebner 

phenomenon or the isomorphic response. Mechanical injury causes keratinocytes 

to release a series of cytokines that are capable of direct stimulation of 

keratinocyte proliferation or induction of the production of other cytokines 
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through recruiting immune cells (Kadunce and Krueger, 1995). This 

phenomenon is observed in approximately 25% of psoriatic patients. The lag time 

between the trauma and the appearance of the skin lesions is usually 1-6 weeks. 

Clearing of existing psoriasis following injury has also been observed and termed 

the reverse Köebner phenomenon (Van de Kerkhof, 2003). 

 

Streptococcal throat infection: The onset of guttate psoriasis is often 

preceded by throat infection with β-haemolytic streptococci. Streptococcal throat 

infection can cause exacerbation of chronic plaque psoriasis. Psoriasis patients 

should be encouraged to report sore throat to their physician and that early 

treatment of streptococcal throat infection might be beneficial in psoriasis. It has 

been postulated that cross-reaction between M protein (a virulence factor usually 

expressed by β-haemolytic streptococci of the Lancefield groups A, C and G) and 

human epidermal keratin (keratins 16 and 17 are not present in normal epidermis, 

but both are markedly upregulated within psoriatic lesions) may play a role in the 

pathogenesis of psoriasis, most likely at the T-cell level (Gudjonsson et al., 

2003). 

 

 

IV-The clinical spectrum of psoriasis 
   Psoriasis is a chronic recurring skin condition which varies in severity from 

minor localized plaques to complete body coverage. Fingernails and toenails are 

frequently affected (psoriatic nail dystrophy) and can be seen as an isolated 

finding. Psoriasis can also cause inflammation of the joints known as psoriatic 

arthritis (Helliwell and Taylor, 2005).  

 

http://en.wikipedia.org/wiki/Chronic_(medicine)
http://en.wikipedia.org/wiki/Nail_(anatomy)
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Different clinical types of psoriasis exist. These include chronic plaque 

psoriasis, guttate psoriasis, pustular psoriasis, unstable and erythrodermic 

psoriasis, scalp psoriasis, nail involvement and psoriatic arthritis (Naldi and 

Gambini, 2007). 

 

A-Clinical Variants of psoriasis: 

1-Plaque type psoriasis 
Chronic plaque psoriasis is the most common variety of psoriasis, 

representing about 70% to 80% of psoriatic patients Also known as psoriasis 

vulgaris, it is characterized by a well-demarcated, red, round to oval plaque, 1cm 

or larger with a loosely adherent silvery white scale, which preferentially affect 

the elbows, knees, lumbosacral area, intergluteal cleft, and scalp. Early lesions 

frequently start as small pinpoint papules, which, soon in their evolution, show 

scaling. The initial papules grow to larger elements and coalesce. As the plaques 

regress, they often start to clear in the center, with a persistent marginal activity 

border, which confers an annular or polycyclic appearance. Hypopigmentation is 

usually associated with clearing (psoriatic leukoderma) (Naldi et al., 2004). 

  

2-Guttate psoriasis 
Guttate Psoriasis most often affects children and young adults. The 

prevalence of guttate psoriasis in the psoriatic population in general is about 

18%. There is frequently a prior history of upper respiratory tract infection, 

pharyngitis, or tonsillitis. Cases of acute guttate flares of psoriasis that were 

believed to be precipitated by infections with groups A, C, and G streptococci 

have been reported. The clinical lesions range in diameter from 0.1 to 1.0 cm and 

are not as indurated or scaly as the lesions of plaque-type psoriasis. They 
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predominate on the trunk and proximal areas of the extremities and are likely to 

involve the face (Camisa, 2004). 

 The disease is self-limiting; however, a proportion of affected individuals 

may progress to a more chronic form of plaque psoriasis. Flares of guttate lesions 

may appear during the course of chronic plaque psoriasis. Interestingly, chronic 

plaque psoriasis and guttate psoriasis seem to be genetically similar conditions 

with a strong association to the PSORS1 genetic locus (Naldi and Gambini, 

2007).   

   

3-Flexural psoriasis 

Flexural involvement may occur without signs of chronic plaque psoriasis 

at other sites or as part of chronic plaque psoriasis. Skin irritation from rubbing 

and sweat accumulation is a common problem for these patients. Flexural 

psoriasis, also called inverse or intertriginous psoriasis, affects the groin, axillae, 

inframammary region, abdominal body folds, gluteal cleft, perianal region, and 

retroauricular fold areas. In all of these areas, the affected skin shows sharply 

demarcated erythematous plaques with varying degrees of infiltration and 

minimal or no scales (Wang et al., 2005; Van de Kerkhof et al., 2007). 

 

4-Facial psoriasis  
Facial psoriasis may affect up to two-thirds of patients with psoriasis. It is 

common in patients with long disease duration or early onset of disease. In 

addition , patients with facial involvement may have more frequent pruritus, 

positive family history, and history of Koebner response. Early recognition of 

facial psoriasis may serve as a marker of severe disease, acute or subacute 

exacerbations, thus signalling a requirement for more intensive treatment. 

Patients with facial psoriasis tend to exhibit nail involvement and higher PASI 

scores on the whole body and the scalp (Park et al., 2004). 
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 There are three subtypes of facial psoriasis: hairline psoriasis, 

sebopsoriasis, and true facial psoriasis, of which the last is characterized by a 

classical overall morphology of chronic plaque psoriasis, with sharply 

demarcated erythemato-squamous plaques. Hairline psoriasis can be grouped 

with scalp psoriasis while sebopsoriasis is localized in the seborrheic areas 

(eyebrows and nasolabial fold). Sebopsoriasis has only mild scaling and is less 

indurated compared with chronic plaque psoriasis (Van de Kerkhof et al., 

2007). 

 
5-Psoriasis of the palms and soles 

Psoriasis manifests on the palms and soles in up to17% of patients, taking 

either of two forms, which are sometimes observed in the same individual. One 

type is localized plaque psoriasis, which is similar to psoriasis vulgaris present on 

the rest of the body. Lesions typically are sharply demarcated, red scaling plaques 

that stop at the palm-wrist junction (Kumar et al., 2002). Delayed-type 

hypersensitivity to contact allergens and response to physical trauma (the 

Koebner phenomenon) are postulated to be precipitating factors for plaque-type 

palmoplantar psoriasis (Caca-Biljanovska et al., 2005). The other type of 

psoriasis that affects palms and soles is palmoplantar pustular psoriasis (PPP) 

which will be discussed later (Naldi and Gambini, 2007).  

  

6-Pustular psoriasis 
 Pustular psoriasis is generally classified into two main groups; the 

generalized and the localized forms. Several factors appear to precipitate 

generalized pustular psoriasis. These include pregnancy, infection, hypocalcemia, 

withdrawal of systemic or topically potent steroids and irritating topical therapy 

as coal tar and dithranol (Ohkawara et al., 1996). 
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According to Baker and Ryan in 1968 the generalized form of pustular 

psoriasis is further subdivided into four distinct patterns: These are Von 

Zumbusch pattern, annular pattern, exanthematic pattern and localized pattern 

(Baker and Ryan, 1968).                                                                                                            

In Von Zumbusch pattern (acute generalized pustular psoriasis), the 

condition starts with fever and systemic symptoms. Within hours, myriads of 

pinhead-sized pustules appear, studding the erythematous background. Pustules 

may become confluent, producing lakes of pus. Subsequently, the pustules dry 

out, and the skin peels off, leaving a glazed, smooth erythematous surface on 

which new crops of pustules may appear. Oral lesions may be present with 

pustules or acute geographic tongue. Subungual pustules may also appear. 

Remission of acute episodes may leave the patient in an erythrodermic state, or 

lesions of plaque psoriasis may supervene. Generalized pustular psoriasis may be 

also associated with polyarthritis and cholestasis from neutrophilic cholangitis 

(Viguier et al., 2004).                                                                                                

 

Annular pattern is characterized by annular scaly erythematous lesions 

with pustules at the advancing edge (Baker, 1984). 

Exanthematic pattern usually follows an infection or specific medication 

as lithium. It is characterized by acute pustular eruption that disappears in days. 

In the localized pattern, pustules appear at the edges of psoriatic plaques during 

the unstable phase of chronic plaque psoriasis or follow tar application as a side 

effect of topical tar’s irritation (Baker, 1984). 

  Generalized pustular psoriasis may also rarely appear during pregnancy, 

being called Impetigo herpetiformis (Oumeish and Parish, 2006). It is 

characterized by an acute eruption of erythematous patches studded with pustules 

at the margins, occurring usually in the last trimester of pregnancy and has been 

recorded in the first month of pregnancy. The lesions originate at the flexures, 
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then spread to the center and may become generalized; occasionally there may be 

painful oral erosions and involvement of subungual areas leading to onycholysis. 

The face, palms, and soles are commonly spared. The rashes may be pruritic or 

painful, accompanied by constitutional symptoms of fever, chills, malaise, 

diarrhea, nausea, and arthralgia. Laboratory derangement includes leucocytosis, 

neutrophilia, elevated ESR, anemia, and hypoalbuminemia. Hypocalcemia has 

often been reported (Baker and Ryan, 1968; Gligora and Kolacio, 1982).    

As regards localized pustular psoriasis, two main clinical varieties are 

reported, acrodermatitis continua of Hallopeau and palmoplantar pustulosis. 

Acrodermatitis continua, also known as dermatitis repens, is a rare, chronic, 

pustular eruption of the fingers and toes. Often, it begins after a localized trauma 

starting at the tip of a single digit. The pustules may coalesce to form lakes of 

pus, and over time, they may spread proximally to involve the dorsal aspects of 

the hands, forearms, and feet. Pustulation of the nail bed and nail matrix is often 

associated with onychodystrophy and even anonychia of the involved digits.  

Palmoplantar pustulosis is characterized by hyperkeratosis and clusters 

of pustules over the ventral aspects of hands and/or feet. The disease 

predominates in women and is much more strongly associated with smoking than 

plaque psoriasis. No progression to generalized pustular psoriasis has been 

described (Naldi and Gambini, 2007).                                                                                       

 
7-Erythrodermic psoriasis 

The least common form of psoriasis is exfoliative dermatitis or psoriatic 

erythroderma. Erythroderma in general is a scaling pruritic, inflammatory process 

of the skin that involves all or almost all of the body surface area.The mean age 

at onset of erythroderma is 50 years, and the disease is significantly more 

common in males compared to females. Erythrodermic psoriasis can develop 
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from plaque or generalized pustular psoriasis. Most cases of erythrodermic 

psoriasis are severe and can cause serious systemic dysregulation, including 

hypothermia or hyperthermia, protein loss, imbalance of salt and water 

metabolism with subsequent dehydration, renal failure, and cardiac failure. Sepsis 

is a well-known complication of erythrodermic psoriasis. Precipitating factors for 

erythroderma include systemic illnesses, emotional stress, and alcoholism, but the 

most important ones seem to be related to treatment, especially the inappropriate 

use of potent topical, oral, and intramuscular corticosteroids (Lebwohl, 2003).                        

 

8-Nail psoriasis 
Nail psoriasis affects as many as 50% of psoriatic patients. Nail matrix 

psoriasis is characterized by nail plate changes that result in pitting, leukonychia, 

red spots in the lunula , and occasional crumbling. Nail bed psoriasis is 

characterized by onycholysis, oil drop dyschromia, splinter hemorrhages, and nail 

bed hyperkeratosis (Rich and Scher, 2003).  

Nails that are affected by psoriasis are generally slow to heal and 

conventional therapies are frequently ineffective (De Berker, 2000). 

 
9-Oral lesions 

Oral lesions of psoriasis are very uncommon. There are four types of 

psoriatic oral lesions: (1) minute round or oval whitish lesions that can be scraped 

off, leaving a bleeding surface; (2) whitish plaques with red areas that parallel the 

activity of skin lesions; (3) bright red areas in pustular and erythrodermic 

psoriasis; and (4) benign migratory glossitis (Bruce and Rogers, 2003; Camisa, 

2004). 
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10- Psoriatic arthritis  
There is evidence that the clinical impact of psoriasis is not limited to the 

skin. Arthritis is an established association of psoriasis. Psoriatic arthritis has 

been defined as an inflammatory arthritis occurring during the course of psoriasis 

and characterized by negative rheumatoid factor (Helliwell and Taylor, 2005). 

Traditionally, four basic categories are accepted, including oligoarticular, 

polyarticular, spondylitic and distal interphalangeal joint affection (Taylor et al., 

2006).  

B-Assessment of Psoriasis severity            

Several scales exist for measuring the severity of psoriasis. The Psoriasis 

Area Severity Index (PASI) is the most widely used measurement tool for 

psoriasis severity (Table 1). PASI combines the assessment of the severity of 

lesions and the area affected into a single score in the range of 0 (no disease) to 

72 (maximal disease) (Schmitt and Wozel, 2005). 

PASI was developed by Fredriksson and Pettersson in 1978 to assess the 

effect of retinoid treatment in chronic plaque-type psoriasis. Both intensity and 

extent of the psoriatic plaques are calculated separately from four anatomical 

regions (head, trunk, upper and lower extremities). The intensity of erythema, 

desquamation and induration are rated on a 5-point scale with 0 indicating no 

involvement, 1 slight, 2 moderate, 3 severe and 4 very severe characteristics. The 

percentage of involvement of the four anatomical regions is assigned a numerical 

value of 0–6 with 0 indicating no involvement, 1 = 1–9%, 2 = 10–29%, 3 = 30–

49%, 4 = 50–69%, 5 = 70–89% and 6 = 90–100% body surface area (BSA) 

involvement.  

When calculating the PASI, the four anatomical regions are evaluated 

according to their proportion of the whole integument. PASI scores are then 

http://en.wikipedia.org/wiki/Psoriasis#_note-pmid15530297
http://en.wikipedia.org/wiki/Psoriasis#_note-pmid15530297
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translated into the terms mild, moderate and severe. Schmitt and Wozel in 2005 

considered PASI < 7 mild chronic plaque-type psoriasis, PASI 7–12 moderate 

chronic plaque-type psoriasis and PASI > 12 severe chronic plaque-type 

psoriasis.  

 

Table (1): Calculation of PASI score.        

 

PART 

( 

Erythema 

(E) 

+

Infiltration

(I) 

+

Desquamation

(D) 

) X

Area 

(a) 

X

Factor 

=

Result 

Legs     0.4        

Trunk     0.3  

Arms     0.2  

Head     0.1  

TOTAL SCORE (OF 72) 
= 

Sum 

 

                                                                                     (Schmitt and Wozel, 2005). 
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V-Histopathological spectrum of Psoriasis                  

 The earliest histopathological changes of psoriasis are nonspecific, with a 

predominance of dermal changes, including a sparse superficial perivascular T 

lymphocytic infiltrate. This is followed by the development of dilated and 

slightly tortuous blood vessels within dermal papillae, mild dermal oedema, and 

minimal spongiosis with rare T-lymphocyte and/or neutrophil exocytosis. Intra-

dermal T-lymphocytes are predominantly CD4 positive, whereas intra-epidermal 

T lymphocytes are predominantly CD8 positive (Murphy et al., 2007). 

Fully developed clinical plaques show marked epidermal hyperplasia with 

characteristic features. These include regular elongation of epidermal rete ridges 

with characteristic bulbous enlargement “clubbing” of their tips, reciprocal 

elongation of intervening dermal papillae containing dilated and tortuous 

capillaries and fine fibrillary collagen and thinning of the epidermis that lies 

immediately above the dermal papillae (Weinstein et al., 1985). 

In addition, there is marked hyperkeratosis, often composed of alternating 

orthokeratosis and horizontally confluent (but vertically intermittent) 

parakeratosis. There is hypogranulosis subjacent to areas of parakeratosis. 

Collections of neutrophils within the parakeratosis (Munro's microabscesses) are 

present in most cases (75%) and less commonly within the spinous layer 

(spongiform pustules of Kogoj) (Murphy et al., 2007).                                                            

 

VI-Pathogenesis of Psoriasis 
 Psoriasis is characterized by hyperproliferation and abnormal 

differentiation of epidermal keratinocytes, lymphocyte infiltration consisting 

mostly of T lymphocytes, and various endothelial vascular changes in the dermal 
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layer, such as angiogenesis, dilatation, and high endothelial venule (HEV) 

formation (Guenther and Ortonne, 2002).  

Over the past decade, the view of the pathogenesis of psoriasis has 

dramatically changed. Previously it was assumed that keratinocyte 

hyperproliferation associated with abnormal epidermal differentiation was the 

primary cause of psoriasis. However, it is now recognized that epidermal 

hyperplasia is a reaction to the activation of the immune system in focal skin 

regions, which, in turn, is mediated by CD8+and CD4+ T lymphocytes that 

accumulate in diseased skin. Indeed, psoriasis is now recognized as the most 

prevalent T-cell–mediated inflammatory disease in humans (Krueger, 2002).         

   T lymphocytes , the cytokines and chemokines they release appear to be 

the principal driver of lesion development and persistence, although endothelial 

cells, neutrophils, and natural killer T cells may play an adjunctive role along 

with other cytokines and adhesion molecules such as intercellular adhesion 

molecule (ICAM)-1(Guenther and Ortonne, 2002).        

  

A- Role of T lymphocytes  
  Psoriasis represents a T-cell–mediated inflammatory skin disease, although 

the primary pathogenic mechanism is still unknown (Ghoreschi et al., 2007). 

Specific T-cell populations are stimulated by putative antigen presented by 

antigen presenting cell (APC) from the skin. Both helper-type T-cells (CD4) and 

cytotoxic suppressor-type T-cells (CD8) are involved in psoriasis. Although 

initial T-cell/APC (״T-AP״) interactions occur in lymph nodes, ongoing T-AP 

interactions appear to subsequently occur in psoriatic plaques in the skin 

(Krueger, 2002).   

The activated T-cells induce secondary hyperproliferation of 

epidermal, vascular and occasionally synovial cells through the release of 
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specific cytokine mediators; TNF-α and IFN-γ (Fearon and Veale, 

2001). 
 

This multistep process  can be described in terms of three events:(1) the 

initial activation of T lymphocytes,(2) the migration of T lymphocytes into the 

skin, and(3) the effector function of the T cells in the skin by the secretion of 

cytokines and the magnification of the immunologic cascade (Mehlis  and 

Gordon, 2003) (Figure 1).  

 

 

 

 

 

 

 



                                                                                                                                          Psoriasis                                  

 

21 
 

                                                                    

Fig. (1): Current hypothesis of the pathogenesis of psoriasis (Mehlis  and 
Gordon, 2003). LFA-1:lymphocyte function associated antigen, ICAM: intercellular adhesion molecule, TCR: 
T-cell receptor, MHC: major histocompatibility complex, APCs: antigen-presenting cells, GM-CSF: granulocyte-
macrophage colony–stimulating factor, IFN-γ interferon gamma, TNF-α: tumor necrosis factor α, VCAM: vascular 
cell adhesion molecule, VEGF: vascular endothelial growth factor, VLA-4: very late antigen 4,CLA: cutaneous 
lymphocyte-associated antigen, IL: interleukin,Tc1: type 1 cytotoxic T cell, TARC: thymus and activation regulated 
chemokine, MIG: Monokine induced by gamma interferon, IP-10: Interferon gamma-induced protein 10. 
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1- T-cell activation:(Fig.1,2)                                               

 Normally, naive T-cells are circulating between the lymph nodes and the 

blood stream. This is due to their high levels of expression of L-selectin that 

allows them to attach and then roll on surface of high endothelial venules within 

lymph nodes. Naive T-cells are kept in this circulatory pattern because they lack 

the specific combinations of adhesion molecules and chemokine receptors 

necessary to enter extranodal tissues (Butcher and Picker, 1996).         

Skin contains large numbers of dendritic APCs in both the epidermis 

(where they are termed Langerhans cells) and the dermis (where they are termed 

dermal dendritic cells, unless they possess lineage markers of Langerhans cells 

[eg, CD1a, langerin, or dendritic cell lysosome associated membrane protein 

(DC-LAMP)] (Banchereau and Steinman, 1998). 

 Langerhans cells typically exist in an immature state and are unable to 

activate T cells. However, they are in the optimal form for antigen capture and 

processing. It is proposed that macromolecules in the skin are internalized by 

Langerhans cells through binding of the antigens to the major histocompatability 

complex (MHC) on the APC surface, enzymatically processed, and the antigens 

subsequently presented on the cell surface in preparation for presentation to naive 

T cells (Banchereau and Steinman, 1998). 

 After antigen capture, a maturation process occurs that is characterized by 

an increased ability to stimulate T-cell activation. Maturation is associated with 

an increased synthesis of cell-surface counter receptors, including CD80 (B7-1), 

CD86 (B7-2), CD40, and intercellular adhesion molecule (ICAM)-1. Expression 

of CD1a and langerin (both are lineage markers for immature Langerhans cells) 

decrease during maturation. Conversely, the proteins DC-LAMP and CD83 are 

induced during maturation and are expressed only by fully mature cells. These 

activated dendritic APCs then migrate via the afferent lymphatics and collect in 
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the skin-draining lymph nodes, where the naive T-cells are concentrated and then 

T-cell activation occurs.  

 T-cell activation takes place in the regional lymph nodes and it occurs in a 

series of steps, In the lymph node, the T cell becomes momentarily and reversibly 

attached to an antigen-presenting cell (APC). This process is mediated through 

surface molecules used for adhesion including leukocyte function associated 

antigen(LFA)-1 and CD2 on the T cells and intercellular adhesion molecule 

(ICAM)-1 and LFA-3 on the APC (Berridge, 1997) .  

 The next step is an antigen-specific activation process called signal 1. 

Here, the T cell’s specific T-cell receptor recognizes an antigen presented on the 

major histocompatibility complex by the APC. Although the nature of the initial 

stimulating antigen in psoriasis is not known, hypotheses include a molecular 

mimicry between streptococcal M proteins and human keratins 6 and 17, or the 

aberrant self presentation of cutaneous proteins (Trowsdale and Campbell, 

1992; Jablonska and Majewski, 2001).  

Peptide antigens presented on MHC-I are recognized by a TCR complex 

that contains α/β chains of the TCR protein, 5 protein subunits of CD3 (γ, δ, ε, ξ, 

η chains), and α/β chains of the CD8 molecule, whereas antigens presented on 

MHC-II are recognized by a TCR/CD3/CD4 complex (Trowsdale and 

Campbell, 1992).  

The final step is a non-antigen specific cell-cell interaction referred to as 

signal 2 or costimulation. Costimulation involves pairing of receptor with ligand 

on T-cells. These pairs include LFA-3 interacting with CD-2, B7 molecules (CD-

80 and CD-86) interacting with CD-28, and ICAM-1 interacting with LFA-1. If 

co-stimulation does not occur, the T-cell will not respond and will either undergo 

apoptosis or be rendered unresponsive in the future, a process called anergy 

(Lebwohl, 2003; Mehlis and Gordon, 2003; Krueger and Ellis, 2005).                                 
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 The third set of signals delivered to the T cell are from the cytokines IL-2 

(made by activated T cells) and IL-12 (made by mature Langerhans cells). 

Binding of these cytokines to surface receptors expressed on activated T cells 

regulates mitotic activation and differentiation of T cells into type 1 effectors 

(Krueger, 2002). 
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2- T-cells migration into the skin: (Fig.1) 
The activated T lymphocytes expand, which results in a proliferation of 

antigen-recognizing T lymphocytes, memory-effector cells. The T lymphocytes 

enter the circulatory system and, via cell-cell interactions with endothelial cells of 

the blood vessel, migrate to inflamed skin. T-cells migration or “trafficking” to 

the skin is also a multi-step process regulated by secreted factors and cell-cell 

interactions between the T-cell and the endothelium. An activated T-cell in the 

circulation must be slowed and then bound to the endothelium before migrating 

into the affected skin. During maturation, T-cells express new cell surface 

proteins. Perhaps, the most important trafficking protein on the memory T-cell in 

psoriasis is a glycoprotein termed cutaneous lymphocyte antigen (CLA). It is an 

adhesion molecule that mediates the initial tethering or rolling of T-cells to the 

endothelium in cutaneous postcapillary venules, which is necessary for the 

subsequent slowing, arrest, and extravasation into the skin. CLA on the migrating 

T-cell interacts with E-selectin on the endothelial cell in a process termed rolling. 

Rolling slows the cells down so they may bind to the blood vessel walls and 

become immobile (Picker et al., 1991; Fuhlbrigge et al., 1997; Krueger, 2002).                  

There are multiple requirements for binding, including the activation of 

some  chemokines. These chemokines induce modifications in integrins on T-

cells, including LFA-1 and very late antigen-4 (VLA-4), so that they can bind to 

ICAM-1 and vascular cell adhesion molecule (VCAM)-1, respectively, on the 

venules. These result in arrest and flattening of the CLA+ T-cells in preparation 

for extravasation through the endothelial layer, in a process called diapedesis , 

and participation in the local immune response in psoriasis (Robert and Kupper, 

1999; Mehlis and Gordon, 2003). 
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3-The effector function of the T cells in the skin by the 
secretion of cytokines and the magnification of the 
immunologic cascade:(Figs.3,4) 

This begins with recruitment of TH1 and Tc1 T cells into the dermis from 

the cutaneous vasculature. TH1 and Tc1 cells are programmed to release high 

levels of IFN-γ and TNF-α upon antigen-driven activation (which would been 

abled by mature Langerhans cells in the dermis of early lesions). These cytokines 

are potent inducers of ICAM-1, CD40, and MHC-II proteins on epidermal 

keratinocytes, whereas IFN-γ serves as a potent stimulator of TNF-α release from 

dermal macrophages or monocytes (Krueger, 2002).  

Once keratinocytes have been induced to synthesize ICAM-1, it would be 

possible for LFA-1+ T cells to migrate into inflamed epidermis through LFA-

1/ICAM-1 interactions. However, even before this pathway is enabled, T cells 

may be able to migrate into epidermis by adhesive interactions between αeβ7 

integrin and E-cadherin, which is constitutively synthesized by epidermal 

keratinocytes. Expression of αeβ7 integrin is greatly increased on epidemal Tc1 

cells compared with T cells in circulation, and it is generally considered to enable 

intraepithelial T-cell trafficking in other organs (Rottman et al., 2001). 

 Some inflammatory cytokines (eg, IL-1 and IL-6) have been shown to be 

direct keratinocyte mitogens, so elaboration of cytokines from intraepidemal T 

cells could directly stimulate keratinocyte proliferation (Krueger, 2002).   
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Fig. (3): T-cell–mediated inflammatory pathways that stimulate pathogenic 

pathways in psoriasis vulgaris lesions. Dermal type1 helper T (TH1) cells (1) or 

epidermal type 1 cytotoxic T (Tc1) cells (2) release IFN-γ and other cytokines 

that cause increased expression of inflammatory proteins on keratinocytes. 

Cytokine-activated keratinocytes produce chemokines and various other growth 

factors (3) that then stimulate neutrophil influx, vascular alterations, and 

keratinocyte hyperplasia (Krueger, 2002). LFA-1:lymphocyte function associated 

antigen, ICAM: intercellular adhesion molecule, TCR: T-cell receptor, MHC: major 

histocompatibility complex, , IFN-γ: interferon gamma, TNF-α:tumor necrosis factor α, 

VCAM: vascular cell adhesion molecule, VEGF: vascular endothelial growth factor, VLA-4: 

very late antigen 4,CLA: cutaneous lymphocyte-associated antigen, IL: interleukin,Tc1: type 1 

cytotoxic T cell, MIG:Monokine induced by gamma interferon,IP-10: Interferon gamma-

induced protein 10. 
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Morever, It has also been demonstrated that IFN-γ is a trigger for 

epidermal hyperplasia. Austin and  Krueger have observed that migrating 

lymphocytes in the epidermis disrupt desmosome connections between adjacent 

keratinocytes in a traumatic fashion, The disruption would necessarily lead to a 

transient desmosomal membrane defect that could be viewed by the keratinocyte 

as injury. 

 In addition, entry of T cells into the epidermal compartment means that 

the epidermal basement membrane must be broached. It seems likely that 

basement membrane defects in the epidermis are likely to have resulted from 

leukocyte migration into the epidermis. In these ways, an injury response 

program (regenerative maturation of the epidermis) could be triggered. In turn, 

numerous mitogenic cytokines and receptors on keratinocytes (EGF, IGF-1, and 

KGF pathways, at least, are implicated in regenerative hyperplasia and psoriasis) 

would be stimulated as part of the wound repair response By ongoing release of 

inflammatory cytokines from activated T cells and ongoing migration of T cells 

in the epidermis, there would be a continuous set of signals for chronic epidermal 

hyperplasia in psoriatic lesions (Krueger, 2002). 
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 Fig. (4): T-cell migration into the epidermis is enabled by adhesion proteins 

(ICAM-1 and E-cadherin) expressed on keratinocytes. Migration disrupts the 

epidermal basement membrane focally and severs desmosome connections 

between spinous keratinocytes. It is hypothesized that resulting epidermal injury 

triggers regenerative epidermal growth, a wound repair growth program of 

keratinocytes (Krueger, 2002). 

 

B-Role of cytokines (Table 2) 
  It is likely that a cascade of cytokines, secreted by many different cells in 

the local environment of the psoriatic plaque, plays a central role in the 

phenotypic responses in psoriasis (Bonifati and Ameglio 1999; Mehlis and 

Gordon, 2004; Sari, 2004).  
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Once at the inflamed skin site, the activated T-lymphocytes encounter the 

initiating antigen in psoriasis both T-Helper1 (Th1) and T-Cytotoxic1 (Tc1) 

release type 1 cytokines, which play a central role in the phenotypic expression of 

psoriasis. Key Th1 cytokines involved in the pathogenesis of psoriasis are 

interferon gamma (IFN-γ), tumor necrotic factor alfa (TNF-α), interleukin (IL)-8 

and IL-2 (Austin et al., 1999).  

IFN-γ had shown to stimulate keratinocyte proliferation, increase MHC І 

and II expression. Antigen (Ag) presentation attracts macrophages and release 

TNF-α. IFN-γ Induces ICAM, VCAM, and E selectin. It also inhibits IL-4 and 

Th2 expression (Mehils and Gordon, 2004). IFN-γ may inhibit apoptosis of 

keratinocytes by stimulating expression of the anti-apoptotic protein Bcl-x in 

these cells. This probably contributes to the hyperproliferation of keratinocytes 

observed in psoriatic lesions (Krueger and Ellis, 2005).                           

   TNF-α has been also implicated in the pathogenesis of psoriasis 

(Ackermann and Harvima, 1998). It increases plasminogen activator inhibitor 

type 2, a serine proteinase inhibitor thought to protect cells from apoptosis 

(Victor and Gottlieb, 2002). It also increases the synthesis of other cytokines 

such as IL-1, IL-6, IL-8, Regulated upon Activation Normal T-cell Expressed and 

Secreted (RANTES) and transforming growth factor (TGF)-α. Through these 

series of cytokines, TNF-α promotes psoriasis development (Bonifati and 

Ameglio, 1999; Kakurai et al., 2001).                                                                                      

As regards IL-8, it stimulates proliferation of keratinocytes, angiogenesis 

and is also a chemoattractant for neutrophils. Intraepidermal accumulation of 

neutrophils is a characteristic histological feature of psoriatic lesions known as 

Munro’s microabscesses. Neutrophils may activate T lymphocytes and influence 

the growth and differentiation of keratinocytes (Terui et al., 2000). Moreover, 

infiltrating mast cells are also candidates as a source of IL-8 in psoriatic lesions 

(Ozawa and Aiba, 2004).                 



                                                                                                                                          Psoriasis                                  

 

32 
 

As regards IL-2, it is a potent T cell growth factor that is mainly secreted 

by antigen activated T helper lymphocytes (CD4+ve) and is essential for clonal T 

cell proliferation (Cheng et al., 2002). IL-2 has a very short half life (less than 30 

minutes), thus it acts only on the cells that secreted it or on cells in the immediate 

vicinity (Oppenheim et al., 1998). IL-2 mediates its action through binding to a 

high affinity IL-2 receptor (IL-2R) expressed on activated T lymphocytes 

(Taniguchi and Minami, 1993). Interaction between IL-2 and its receptor on 

CD4+ve T cells leads to stimulation of proliferation of these cells. Moreover, IL-

2 stimulated T cells exhibit enhanced cytotoxicity and cytokine production such 

as TNF-β, IFN-γ and TGF-β (Oppenheim et al., 1998).         

Interleukin-12 is a heterodimeric cytokine produced by DCs and 

macrophages. It induces differentiation of CD4 naϊve T cells to Th1 cell and 

activates natural killer cells. These Th1 cells and activated natural killer cells 

produce interferon (IFN)-γ, and other type-1 cytokines, such as IL-2 and TNF-α 

(Aggarwal et al., 2003).     
Interleukin-23 is a more recently described cytokine that is closely related 

to IL-12 in structure. The dominant role of IL-23 involves the stimulation of a 

subset of CD4+ T cells (sometimes called IL 17 producing T cells) to produce IL-

17 (Aggarwal et al., 2003).                                                                                                 

  IL-17 is a critical component in the establishment and perpetuation of 

autoimmune inflammation (Krueger and Ellis, 2005). IL-17 induces the 

production of proinflammatory cytokines, predominately by endothelial cells and 

macrophages. It is believed that IL-17 and IFN-γ synergize to increase production 

of proinflammatory cytokines by keratinocytes, which is likely important for the 

development of inflammation in the skin seen in psoriasis (Teunissen et al., 

1998) (Fig.5).  
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 Fig. (5): Pathways engaged by interleukin (IL)-12 and IL-23 (Aggarwal et al., 

2003). NK = Natural killer; Th1 = T helper 1  
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Other cytokines involved in the pathogenesis of psoriasis are IL-3, 

granulocyte-macrophage colony stimulating factor (GM-CSF) and EGF. IL-3 

stimulates the growth of dendritic cells and macrophages. The other 2 cytokines 

regulate the migration of new inflammatory cells into the skin, increase their 

activity as well as that of keratinocytes (Cho et al., 1998; Oppenheim et al., 

1998; Aringer, 2002). Moreover, vascular endothelial growth factor (VEGF) 

promotes angiogenesis. Monokine induced by INF-γ (MIG) and IL-10 increase 

leukocytes adhesion (Mehlis and Gordon, 2004).                                                                      

The role of endothelin-1(ET-1) has been first proposed in the pathogenesis 

of psoriasis in 1997 (Yildiz et al., 1997; Bonifati et al., 1998). The cells of 

origin of ET-1 in psoriasis were found to be epidermal keratinocytes, endothelial 

cells or both (Davenport, 2002; Sari, 2004). ET-1 was proposed to have 

mitogenic activity both on keratinocytes and endothelial cells, together with neo-

angiogenic and neutrophilic chemoattractant properties (Bonifati et al., 1998). 
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Table (2): Cytokines and chemokines proposed to play a role in the immunologic 

cascade of psoriasis  

             

TNF- α Type I T cells, 

macrophages, 

keratinocytes 

Promotes type I  differentiation of T cells; induce 

ICAM, VCAM, and E selectin 

IFN-γ Type I T cells Keratinocytes proliferation; increase MHC I and II 

expression; Ag presentation attracts macrophages 

and release of TNF-α; induces ICAM, VCAM, and 

E selectin; inhibits IL-4 

IL-2 Type 1 T cells Promotes CD28-CD80-CD86 interaction and 

clonal proliferation of THI cells; activates 

macrophages and Tc1 

IL-3 T cells Growth of dendritic cells and macrophages 

GM-CSF T cells Activates neutrophils and mononuclear cells 

Il-12 APC Promotes TH1 differentiation 

VEG-F Keratinocytes, T cells Promotes angiogenesis 

RANTES Keratinocytes Induces IL-12; attracts lymphocytes 

MIG and IL-

10 

Keratinocytes Increases leukocytes adhesion 

IL-8 Neutrophils, 

keratinocytes, 

Type-1 T cells 

Attracts lymphocytes and neutrophils; induces 

vascular response 

ET-1 Keratinocytes, endothelial 

cells 

Promotes hyperproliferation , neoangiogensis,   

neutrophilic chemoattractant 

 

                                                                               (Mehlis and Gordon, 2004).   
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C-Hyperproliferation of keratinocytes  
Hyperplasia and altered differentiation of epidermal keratinocytes are 

classic features of psoriatic lesions (Bos and De Rie, 1999). The cell kinetic 

basis for the pathophysiology of psoriasis consists of at least 3 proliferative 

abnormalities in comparison to normal epidermis. By far the largest alteration is 

the shortening of the psoriatic cell cycle from 311 to 36 h. There is also a 

doubling of the proliferative cell population in psoriasis from 27,000 to 52,000 

cells/mm and an increase in the growth fraction from 60% to 100%. As a 

consequence of these abnormalities the psoriatic epidermis produces 35,000 

cells/day from a proliferative compartment of 52,000 cells/mm2 surface area. 

This is a 28-fold greater production of cells than the 1,246 cells/day produced in 

normal epidermis (Weinstein et al., 1985). While maturation and shedding of  

keratinocytes takes 26 days in normal epidermis it occurs in 4 days in psoriatic 

epidermis (Ortonne, 1999).  

Keratinocyte hyperproliferation is stimulated by cytokines released from 

both T lymphocytes and keratinocytes. Keratinocytes produce IL-6, IL-8, 

transforming growth factor α (TGF-α), transforming growth factor β (TGF-β), 

and amphiregulin. TGF-α and amphiregulin both stimulate hyperproliferation of 

keratinocytes and are, along with TGF-β, ligands for IL-1 and epidermal growth 

factor receptor (EGF-R). IL-8 stimulates proliferation of keratinocytes and is also 

a chemoattractant for neutrophils. Intraepidermal accumulation of neutrophilic 

granulocytes is another characteristic feature of psoriatic lesions, and, although 

the role of neutrophils in the pathogenic process is incompletely understood, 

neutrophils may activate T lymphocytes and influence the growth and 

differentiation of keratinocytes (Krueger and Ellis, 2005). 

T lymphocytes may induce hyperproliferation of keratinocytes not only 

through cytokine release but also the migrating T lymphocytes in the epidermis 

disrupt desmosome connections between adjacent keratinocytes in a traumatic 
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fashion. This disruption would necessarily lead to a transient desmosomal 

membrane defect that could be viewed by the keratinocyte as injury resulting in 

hyperproliferation of keratinocytes (Krueger, 2002) 

 

D-Angiogenesis  
Although angiogenesis may not be the primary event in the pathogenesis of 

psoriasis, understanding the pathways leading to angio-proliferation may help in 

finding novel antipsoriatic drugs. In fact, vitamin D analogues, retinoids, 

cyclosporine and sirolimus all possess anti-angiogenic activity as well as 

antiproliferative and anti-inflammatory effects (Creamer et al., 2002).  

Characteristic vascular changes occur in the dermis of psoriatic lesions, 

including dilatation and tortuousity of capillaries, angiogenesis and high 

endothelial venule  (HEV) formation (Guenther and Ortonne, 2002). This 

capillary dilation may help nourish the hyperproliferating skin. Angiogenesis and 

vascular hyperpermeability are the result of increased production of vascular 

endothelial growth factor/vascular permeability factor (VEGF/VPF) by 

keratinocytes that have been stimulated by TGF-α produced by both T 

lymphocytes and keratinocytes. TNF-α is also a promoter of angiogenesis 

(Terajima et al., 1998). 
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E- Possible role of innate immunity  

●Toll like receptors (TLRs)  

Toll like receptors belong to the so-called group of non clonal pattern 

recognition receptors, which recognize constitutive and conserved molecular 

patterns shared by many pathogens. TLRs are important in the early recognition 

of microbial structures. They signal via the transcription factor nuclear factor 

(NF)-κB, which is known to activate the promoter regions of numerous 

inflammatory genes. TLR1, TLR2 and TLR5 were shown to be expressed by 

keratinocytes in psoriasis. TLR1 and TLR2 were found to be highly expressed in 

the upper epidermis in lesional skin, while the expression of TLR5 in lesional 

epidermis was lower than that in the normal epidermis. These changes may be 

secondary to an altered keratinocyte differentiation pathway or result from the 

effects of proinflammatory cytokines such as TNF-α and IFN-γ present in the 

psoriatic lesions (Baker et al., 2003). 

 

 ●Antimicrobial peptides (AMPs)  
Antimicrobial peptides are  important components of the innate immune 

system and play a major role in the homeostasis of surface organs such as the 

skin. Nearly all AMPs that have been identified to date are present in increased 

amounts in psoriasis lesions (Harder and Schröder, 2005). The overexpression 

of AMPs is characteristic of psoriasis and may be interpreted as a sign of 

activation of the innate immune system. In accordance with this hypothesis, 

bacterial infection of psoriatic lesions is not observed in clinical practice (in 

contrast to atopic dermatitis) (Mrowietz and Reich, 2009). 
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F-Role of Stress and neuropeptides 
Neuropeptides including substance P, calcitonin gene related peptide 

(CRGP), vasointestinal peptide (VIP) , nerve growth factor (NGF) and 

proopiomelanocortin (POMC) derived peptides such as alpha melanocyte 

stimulating hormone (α MSH) may be released from sensory or autonomic nerve 

fibers and several epidermal as well as dermal cells (Luger, 2002).  

The possibility of a neurogenic component in the Pathogenesis of Psoriasis  

is supported by the temporal onset or exacerbation of lesions with emotional 

stress , the appearance of lesions at sites of injury or trauma (Köebner 

phenomenon) and by the observations that lesions resolve in areas of denervation 

(Raap and Kapp, 2005; Roosterman  et al., 2006).  

Neuropeptide levels and density of sensory nerves are increased in lesional 

skin. However levels of SP& VIP vary in psoriasis.There are conflicting reports 

of CGRP expression in lesional and non lesional skin compared to normal 

control.  Serum β endorphin is elevated in psoriatic patients and is likely 

produced  by inflammatory cells in psoriatic plaques. NGF is involved in the 

Pathogenesis of Psoriasis , keratinocyte hyperproliferation is a histologic feature 

of psoriasis and  NGF may induce hyperproliferation of keratinocyte and  prevent 

apoptosis. These studies demonstrate that neuropeptides play a role in psoriasis 

(Gaspari and Tyring, 2008) (Table 3, Fig. 6).  
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Table (3): Key neuropeptides in the response to psychological stress 

               

Stress 
mediator 

Main biological effect 

SP Induces lymphocyte proliferation, Induces inflammation, Activates 

mast cells 

PACAP Activates mast cells, induces vascular permeability 

Hemokinin Activates mast cells, induces vascular permeability 

NT Activates mast cells, induces vascular permeability 
CGRP Inhibits proliferation and IL-2 release of T lymphocytes under 

immune challenges 
Activates mast cells, induces vascular permeability 

Neuropeptide 
Y (NPY) 

Activates mast cells.Induces adherence, chemotaxis, phagocytosis, 
lymphoproliferation, antibody and cytokine production. 
Activates mast cells, induces vascular permeability 

β-endorphin Effects chemotaxis and phagocytosis in macrophages 
Interacts with mast cells 
 

VEGF Induces vascular permeability and angiogenesis  

NGF Promotes ‘cross-talk’ between neuronal and immune cells Acts as 
autocrine and paracrine factor in the development and regulation 
of 
immune cells Promotes monocyte and macrophage migration 
through vascular endothelium ,Activates mast cells  

SCF 
 

Promotes mast-cell proliferation and migration; activates mast 
cells 

 
                                                                                    (Paus et al., 2006).   
SP: substance P, PACAP: Pituitary adenylate cyclase-activating polypeptide, NT: 
neurotensin, CGRP: Calcitonin gene related peptide, NPY: NeuropeptideY, VEGF: 
vascular endothelial growth factor, NGF: Nerve growth factor, SCF: stem-cell 
factor.  
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Non lesional psoriatic skin 

Trauma 

Keratinocytes   ↑↑ 

 

NGF↑↑ 

 

Sensory nerves 

↓ 
       Mast cells          SP,CGRP,VIP                 NPs                    SP                               Tcells 

 

SP, CGRP , VIP 

 

 

 

Keratinocytes 

Endothelial cells 

T‐lymphocyte activation 

RANTES ,   NPS→chemotaxis 

LMN cells,Polymorphs 

stress 

SP 

NGF 

psoriasis 

 Fig. (6): Role of neurogenic inflammation in the pathogenesis of psoriasis 

(Granstein and Luger, 2008).  
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  Chapter 2                       

                               

                             Liver x receptors  
 

I-Introduction  
 Liver X receptors (LXRs) belong to a large family of nuclear receptors. 

Nuclear receptors are a class of proteins found within the interior of cells. A 

unique property of nuclear receptors that differentiates them from other classes of 

receptors is their ability to directly interact with and control the expression of 

genomic DNA hence these receptors are classified as transcription factors. As a 

consequence, nuclear receptors play key roles in embryonic development, adult 

homeostasis and metabolism of the organism (Evans, 1988; Olefsky, 2001). 

A-Nomenclature for nuclear receptors 
The classification of NRs is based on sequence homologies of the DNA 

binding domain (DBD) and the Ligand binding domain (LBD). Seven 

subfamilies with different subgroups can be defined. Subfamily 1, the Thyroid 

Hormone Receptor-like receptors, includes seven major subgroups, group A: 

Thyroid hormone receptor (TR), group B: Retinoic acid receptor (RAR), group 

C: Peroxisome proliferator-activated receptor (PPAR), group D: Rev-ErbA, 

group F: RAR-related orphan receptor (ROR), group H: Liver X receptor (LXR)-

like, group I: Vitamin D receptor (VDR)-like (Aranda and Pascual, 2001). 

 

 

http://en.wikipedia.org/wiki/Protein


                                                                                                                                             LXR 

 

43 
 

B- General structure of nuclear receptors (Fig.7) 

a-Domain Structure:  

Nuclear receptors are modular in structure and a typical nuclear receptor 

consists of a variable NH2-terminal region (A/B), a conserved DNA binding 

domain (DBD) or region C, a linker region D, and a conserved E region that 

contains the ligand binding domain (LBD). Some receptors also contain a COOH 

terminal region (F) of unknown function. The receptors also contain regions 

required for transcriptional activation. The hypervariable A/F region of many 

receptors contains an autonomous transcriptional activation function, referred to 

as AF-1, that contributes to constitutive ligand independent activation by the 

receptor. A second transcriptional activation domain, termed AF-2, is located in 

the COOH terminus of the LBD, but unlike the AF-1 domain, the AF-2 is strictly 

ligand dependent and conserved among members of the nuclear receptor 

superfamily (Aranda and Pascual, 2001). 
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Fig. (7): General structure of nuclear receptors (Novac and Heinzel, 2004). A 

schematic representation of the two zinc fingers formed by the protein structure 

of the (DBD) is shown on top of the generic nuclear receptor structure. Positions 

of DR, P and D boxes are indicated inside each corresponding peptide loop. 

Characteristic functions of each domain are listed at the bottom. 

 

1- (A-B) N-terminal regulatory domain: It is the most variable region between 

different NR family members both in sequence and size. In many receptors this 

domain contains an autonomous transcriptional activation function AF-1 that 

contributes to constitutive ligand independent receptor activation. The A/B 

domain is on the other hand a target of posttranslational modifications such as 

phosphorylations that modulates transcriptional activity (Aranda and Pascual, 

2001).  
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2- (C) DNA-binding domain (DBD): It is the most highly conserved domain 

shared by nuclear receptors. Through this domain, NRs bind to specific DNA 

sequences, called hormone response elements (HREs). DBD consists of a highly 

conserved 66-residue core made up of two typical cysteine-rich zinc finger motifs  

(which are necessary to maintain the three dimensional structure), two α helices, 

and a COOH-terminal extension (CTE). It includes short protein motifs (several 

sequence elements), referred to as P, D, DR boxes that have been shown to define 

or contribute to the response element specificity, to a dimerization interface 

within the DBDs. Depending on the type of receptor, (CTE) plays a role in 

sequence recognition and/or dimerization (Germain et al., 2006) (Fig.8). 

                                             
Fig. (8): The NR DBD with its two zinc (zn) finger motives, the conserved 

recognition α-helix (shown in blue) and a variable C-terminal extension (CTE). 

(Khorasanizadeh and Rastinejad, 2001). 

3- (D) Hinge region: It is also highly variable in both length and primary 

sequence. As its name indicates, its main function is to serve as a hinge between 

the DBD and LBD. It harbours nuclear localisation signals (NLS) and serves as 

binding site for corepressor proteins (Aranda and Pascual, 2001). 
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4- (E) Ligand binding domain (LBD): It is less conserved than DBD. The LBD 

is a multifunctional domain that mediate ligand binding, dimerization, interaction 

with heat shock proteins, nuclear localization, and transactivation functions.  

LBDs are able to form two distinct structures depending on the ligand binding 

state of the receptor, the apo receptor without a ligand and the holo receptor with 

a ligand. The binding of a ligand induces conformational changes that disrupts 

the binding of corepressors and generates surfaces that allow interaction with 

coactivator molecules (Brzozowski et al. 1997).  

 

5- (F) C-terminal domain: Nuclear receptors may or may not contain a final 

domain in the C-terminus of the E domain, the F domain, whose sequences are 

extremely variable and whose structure and function are unknown (Robinson-

Rechavi et al., 2003). 

 

b-Monomers, Homodimers, and Heterodimers (Fig.9) 
Nuclear receptors can exist as homo- or heterodimers with each partner 

binding to specific RE sequences that exist as half-sites separated by variable 

length nucleotide spacers between direct or inverted half-site repeats (Olefsky, 

2001).  

Several years ago Manglesdorf et al. in 1995 proposed four categories of 

nuclear receptors in which Class 1 receptors include the known steroid hormone 

receptors, which function as homodimers binding to half-site RE inverted repeats. 

Class 2 receptors exist as heterodimers with RXR receptor partners and function 

in a ligand dependent manner. The second two classes include orphan receptors, 

which function as homodimers binding to direct RE repeats (Class 3) or 

monomers binding to single site REs (Class 4). 
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Fig. (9): Structure/function organization of nuclear receptors (Olefsky, 

2001).The six domains (A–F) of nuclear receptors comprise regions of conserved 

function and sequence. Many members of the nuclear receptor family form 

homo- or heterodimers, and amino acid sequences important for dimerization are 

contained within the DBD and LBD.  

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Olefsky%20JM%22%5BAuthor%5D
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C-Mechanism of action of nuclear receptors 
Nuclear receptors (NRs) may be classified into two broad classes 

according to their mechanism of action and subcellular distribution in the absence 

of ligand. Small lipophilic substances such as natural hormones diffuse past the 

cell membrane and bind to nuclear receptors located in the cytosol (type I NR) or 

nucleus (type II NR) of the cell. This causes a change in the conformation of the 

receptor, which, depending on the mechanistic class (type I or II), triggers a 

number of down stream events that eventually results in up or down regulation of 

gene expression. Accordingly, nuclear receptors may be subdivided into the 

following four mechanistic classes:  

 Type I NR (Fig.10) 

Ligand binding to type I nuclear receptors in the cytosol results in the 

dissociation of heat shock proteins, homo-dimerization, translocation (i.e., active 

transport) from the cytoplasm into the cell nucleus, and binding to specific 

sequences of DNA known as hormone response elements (HREs). The nuclear 

receptor/DNA complex then recruits other proteins that transcribe DNA 

downstream from the HRE into messenger RNA and eventually protein, which 

causes a change in cell function (Mangelsdorf et al., 1995). Type I nuclear 

receptors include the androgen receptor, estrogen receptors, glucocorticoid 

receptor, and progesterone receptor (Linja et al., 2004). 
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Type II NR (Fig.11) 

Type II receptors, in contrast to type I, are retained in the nucleus 

regardless of the ligand binding status and in addition bind as hetero-dimers 

(usually with RXR) to DNA. In the absence of ligand, type II nuclear receptors 

are often complexed with corepressor proteins. Ligand binding to the nuclear 

receptor causes dissociation of corepressor and recruitment of coactivator 

proteins. Additional proteins including RNA polymerase are then recruited to the 

NR/DNA complex that transcribe DNA into messenger RNA (Mangelsdorf et 

al., 1995). Type II nuclear receptors include principally the retinoic acid receptor, 

retinoid X receptor and thyroid hormone receptor (Klinge et al., 1997). 

Type III NR  

Type III nuclear receptors are similar to type I receptors in that both 

classes bind to DNA as homodimers. However, type III nuclear receptors, in 

contrast to type I, bind to direct repeat instead of inverted repeat HREs 

(Mangelsdorf et al., 1995). Type III nuclear receptors are orphan receptors, with 

their endogenous ligands still unknown (Wortham et al., 2007).  

Type IV NR  

Type IV nuclear receptors bind either as monomers or dimers, but only a 

single DNA binding domain of the receptor binds to a single half site HRE. 

Examples of type IV receptors are found in most of the NR subfamilies 

(Mangelsdorf et al., 1995).  

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wortham%20M%22%5BAuthor%5D
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D-Classification of nuclear receptors: (Fig.12) 

According to their ligand-binding and DNA-binding properties, nuclear 

receptors are classified into three families: endocrine, adopted orphan and orphan 

subfamilies. The endocrine receptors have high affinity ligands that are present in 

nanomolar concentrations, while adopted orphan receptors have ligands present 

in the micromolar range. No physiologic ligands have been identified for the 

orphan receptors (Chawla et al., 2001). 

 The first is the classic and most extensively characterized group, steroid- 

and thyroid-hormone receptors. Among these hormone receptors, glucocorticoid 

receptor (GR) is a ubiquitous receptor that switches off multiple inflammatory 

genes encoding cytokines, adhesion molecules, and inflammatory receptors 

(Evans, 1988). 

The second class is the orphan nuclear receptors, which are structurally 

related to nuclear hormone receptors but lack known physiological ligands. In 

this group, nerve growth factor-induced clone B (Nur77), nuclear receptor 

related-1 (Nurr1), and neuron-derived orphan receptor-1 (NOR1) are involved in 

the inflammatory process (Bonta, 2007).  

The third class of nuclear receptors includes adopted orphan nuclear 

receptors. These orphan receptors are considered adopted, as studies show that 

they can bind physiological ligands and display physiological effects. Members 

of this group participating in the regulation of inflammatory process include 

receptors for fatty acids (peroxisome proliferator activated receptors [PPARs]: 

PPAR α,γ, δ), oxysterols (liver x receptors [LXRs]: LXR α and β), bile acids 

(farnesoid x receptor [FXR]), xenobiotics (steroid and xenobiotic receptor/ 

pregnane x receptor [SXR/PXR] and constitutive androstane receptor [CAR]) 

(Pascussi et al., 2008). 
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.  Fig. (12): The nuclear receptor superfamily (Chawla et al., 2001)

ER: Estrogen receptor, AR: Androgen receptor, PR: Progesterone receptor, GR: 
Glucocorticoid receptor, MR: Mineralocorticoid receptor, VDR: Vitamin D 
receptor, EcR: Ecdysone receptor, RAR: Retinoic acid receptor, TR: Thyroid 
receptor, FXR: Farnesoid X receptor, CAR: Constitutive androstane receptor, 
LXR: liver x receptor, PXR: pregnane X receptor, RXR: Retinoid x receptor, 
PPAR: Peroxisome proliferator-activated receptor, SF-1: Steroidogenic Factor-
like, SHP: Small heterodimer partner Germ, HLX: Homologue of the Drosophila 
tailless gene, PNR: Photoreceptor cell-specific nuclear receptor, LRH-1: Liver 
receptor homolog-1, DAX-1: Dosage-sensitive sex reversal, GCNF: Cell Nuclear 
Factor-like, HNF: Hepatocyte nuclear factor-4, TR: thyroid receptor, ERR: 
Estrogen-related receptor, ROR: RAR-related orphan receptor, NGFIB: Nerve 
Growth Factor IB-like, COUP-TF: Chicken ovalbumin upstream promoter-
transcription factor.                         

 

 

http://en.wikipedia.org/wiki/Nerve_Growth_factor_IB
http://en.wikipedia.org/wiki/COUP-TFI


                                                                                                                                             LXR 

 

54 
 

ΙΙ-Liver X receptors (LXRs)  

A- Nature and types  
Liver X receptors (LXRs) are ligand-activated transcription factors that 

belong to the nuclear receptor superfamily. They were first identified in 1994 by 

screening a rat liver cDNA library (song et al., 1994).  

LXRs were initially classified as orphan nuclear receptors because their 

natural ligands were unknown. In the following years identification of several 

physiological ligands has "adopted" these receptors. The two LXRs identified, 

LXR α and LXR β, share a high degree of amino acid similarity (78% in their 

DNA- and ligand-binding domains) (Alberti et al., 2000) but differ in their tissue 

distribution. LXR α was first identified in the liver (hence the name liver X 

receptor), but is also expressed in other metabolically active tissues (tissues 

known to play important roles in lipid metabolism), such as the kidney, intestine, 

adipose tissue, and macrophages  (Willy et al., 1995); in contrast, LXR β is 

ubiquitously expressed (Song et al., 1995).  

 

B-Mechanism of action of LXRs:  
1-LXRs / RXR heterodimer: (Fig. 13) 

The LXRs function by forming obligate heterodimers with the retinoid X 

receptor (RXR), and subsequently binding to specific DNA response elements 

within the regulatory regions of their target genes. The LXR/RXR heterodimer 

binds to response elements termed LXREs. The LXR/RXR heterodimer is a so 

called "permissive heterodimer". It can be activated by ligands of both RXR and 

LXR, either separately or in synergy (Willy et al., 1995).  
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Fig. (13): LXR-mediated transcriptional activation of target genes (Millatt et al., 

2003). LXR functions as an obligate RXR heterodimer that binds to its target 

DNA sequence, the LXRE (a consensus LXRE is shown here), within the 

promoter region of target genes. The LXR/RXR heterodimer can be activated by 

either LXR ligands (oxysterols, synthetic ligands), the RXR ligand (9-cis-retinoic 

acid), or synergistically by ligands of both receptors. Upon ligand binding, the 

heterodimer undergoes a conformational change that recruits co-activators and 

results in the transactivation of LXR target genes.  

2-LXRs regulation of gene expression: (Fig.14) 

LXRs regulate gene expression through at least three distinct types of 

transcriptional activities. First, LXR/RXR can bind to specific response elements 

in target genes in the absence of ligands and actively repress transcription 
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through interactions with corepressor complexes that contain the nuclear receptor 

corepressors NCoR and/or SMRT (Shi et al., 2002 ; Hu et al., 2003)  (Fig 14 A).                   

Second, PPARs and LXRs bind to hormone response elements in the 

presence of ligands and activate transcription .Transcriptional activation is linked 

to ligand-dependent allosteric changes in the LBD that lead to the recruitment of 

coactivator proteins (Glass and Rosenfeld, 2000). A large number of coactivator 

proteins have been identified that contribute to nuclear receptor function 

(Rosenfeld and Glass, 2001).  Many of these proteins are components of large 

multiple-protein complexes with associated enzymatic activities, including 

nucleosome-remodeling activities, histone acetyl transferase activities, histone 

methyltransferase activities, and/or have the ability to recruit core transcription 

factors. The transition from active repression to ligand-dependent transcriptional 

activation requires both dissociation of corepressors and recruitment of 

coactivators (Perissi et al., 2004) (Fig 14 B).  

Third, several members of the nuclear receptor family have the ability to 

negatively regulate gene expression in a ligand dependent manner by 

antagonizing the activities of other classes of signal-dependent transcription 

factors such as Nuclear factor kappa-B (NF-κB) and activator protein-1 (AP-1) 

.This activity, referred to as transrepression, is thought to underlie anti-

inflammatory actions of nuclear receptors such as the glucocorticoid receptor, 

PPARs, and LXRs (Ricote et al., 1998; Joseph et al., 2003)  (Fig 14 C). The 

molecular mechanisms responsible for transrepression are less well understood 

than the mechanisms responsible for transcriptional activation, but they do not 

appear to involve sequence-specific binding to DNA (Li and Glass, 2004). 
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A: In the absence of ligands, LXR/RXR 
heterodimers can bind to target genes and actively 
repress transcription through the recruitment of 
corepressor complexes that contain nuclear receptor 
co-repressor (NCoR),  Silencing Mediator for 
Retinoid and Thyroid-hormone receptors (SMRT) 
and histone deacetylases (HDACs).  

        

 

 

 B: In the presence of ligands, and LXR/RXR    
heterodimers activate transcription through the 
recruitment of diverse coactivator complexes. 
These complexes contain enzymatic functions that 
include nucleosome remodeling activity, histone 
acetyl transferase and histone methyl transferase 
activities, and directly or indirectly recruit core 
transcriptional machinery to the promoter. 

 

C: LXR agonists can inhibit the activities of other 
signal dependent transcription factors, such as 
nuclear factor _B (NF-_B) and activator protein-1 
(AP-1). This transrepression function contributes to 
the anti-inflammatory actions of LXRs. 

 

 Fig. (14): Transcriptional activities of liver X receptors (Li and Glass, 2004). LXRs 
each possess the conserved DNA binding domain (black) and C-terminal ligand 
binding domain (white) characteristic of nuclear hormone receptors. PPARs and 
LXRs bind to specific response elements in target genes as heterodimers with 
retinoid X receptors (RXRs), which are also members of the nuclear receptor 
superfamily. 

http://en.wikipedia.org/w/index.php?title=Silencing_Mediator_for_Retinoid_and_Thyroid-hormone_receptors&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Silencing_Mediator_for_Retinoid_and_Thyroid-hormone_receptors&action=edit&redlink=1
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3-LXR activators 
While cholesterol itself has no effect on LXR activity, a specific group of 

mono-oxidized cholesterol derivatives (oxysterols) activates the LXRs. The most 

potent activators are the naturally occurring activators including: 22(R)-

hydroxycholesterol, 20 (S) hydroxylcholestrol and 24 (S), 25 epoxycholesterol 

(Janowski et al., 1996; Lehmann et al., 1997). Importantly, these oxysterols 

elicit an LXR response at concentrations consistent with those found in tissue 

extracts (Lehmann et al., 1997; Janowski et al., 1999).  

Moreover, 24(S) 25-epoxycholesterol is particularly abundant in the liver, 

where both cholesterol metabolism and LXR expression are high. However, it 

has been argued that the above oxysterols are not present in cholesterol-loaded 

human macrophages, an important site of LXR action. It was instead suggested 

that the endogenous LXR ligand in these cells is 27-hydroxycholesterol, formed 

via the action of the enzyme sterol 27-hydroxylase (Fu et al., 2001). Thus, 

certain oxysterols may be cell-specific physiological ligands for the LXRs 

(Millatt et al., 2003). 

 

4-LXR antagonists 
  In contrast to the oxysterols, another product of the cholesterol metabolic 

pathway, geranylgeranyl-PP, negatively regulates LXR α and LXR β 

transcriptional activity by inhibiting the interaction of the LXRs with nuclear 

coactivators (Forman et al., 1997 and Gan et al., 2001).   

This regulation indicates that the LXRs may function as key sensors of 

flux through the cholesterol metabolic pathway, responding in an opposite 

manner to distinct products of the pathway (Forman et al., 1997). Unsaturated 

fatty acids also antagonize LXR activity by acting as competitive inhibitors of 

LXR ligands, thus preventing the binding of LXR/RXR heterodimers to the 

LXRE (Yoshikawa et al., 2002). Additionally, human plasma contains natural 
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antagonists for LXR α and LXR β (Song et al., 2001). These antagonists were 

tentatively identified as specific 3-sulfatederivatives of oxysterols, and may be 

formed by the oxidation of cholesterol 3-sulfate, which is present in elevated 

plasma concentrations in hypercholesterolemia (Tamasawa et al., 1993). Thus, 

such oxysterol modifications may antagonize the beneficial effects of LXR 

signaling on cholesterol homeostasis, and so contribute to atherosclerosis 

(Millatt et al., 2003). 

 

C-LXR α auto-up-regulation 
Several studies have demonstrated the existence of an auto-up-regulatory 

loop controlling the expression of LXR  α, but not LXR  β. It was found that 

natural and synthetic LXR ligands induce the expression of LXR α in multiple 

human cell types, including primary human macrophages, via three functional 

LXREs identified in the human LXR α promoter (Laffitte et al., 2001; Whitney 

et al., 2001). One of these LXREs was strongly activated by both LXR α and 

LXR β, while the other two LXREs were selectively but more weakly activated 

by LXR α (Li et al., 2002). Interestingly, LXR α auto-up-regulation appeared to 

be limited to human cell types (macrophages, preadipocytes, and hepatoma cells), 

and did not occur in murine macrophages or preadipocytes (Laffitte et al., 2001).  
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D-Physiological roles of LXRs 
 
1-LXRs and the control of cholesterol homeostasis 

The initial identification of oxysterols as physiological ligands of LXRs 

pointed to a possible role for these receptors in cholesterol metabolism 

(Lehmann et al., 1997). LXRs act as cholesterol sensors: when cellular 

oxysterols accumulate as a result of increasing concentrations of cholesterol, 

LXR induces the transcription of genes that protect cells from cholesterol 

overload. LXR activation regulates bile acid synthesis and metabolism/excretion, 

reverse cholesterol transport (RCT), cholesterol biosynthesis, and cholesterol 

absorption/excretion in the intestine (Zhao and Dahlman-Wright, 2010).  

 

2- LXRs and Bile acid metabolism  
Bile fluid contains water, cholesterol, phospholipids (mainly phosphatidyl 

choline), bile salts, bilirubin and bicarbonate ions. Bile acids are produced by the 

liver from cholesterol, and cholesterol 7α hydroxylase (CYP7A1) is the rate-

limiting enzyme of the neutral pathways. The bile acid metabolism are tightly 

controlled by a complementary and coordinated action of LXR and the Farnesoid 

X Receptor (FXR) which acts as the bile acid sensor (Rader, 2007). Using LXR 

α and LXR β-deficient mice, direct evidence for the role of LXRα in bile acid 

synthesis was provided (Peet et al., 1998), suggesting a less important role of 

LXR β in this effect (Alberti et al., 2001). Hepatic expression of ABCG5/G8 

(the functional complex ABCG5/G8 which pumps cholesterol into bile) is 

increased upon LXR activation, and this results in an enhanced hepatobiliary 

excretion of cholesterol as well as an increased fecal neutral sterol excretion (Yu 

et al., 2003; Plosch et al., 2004).  

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhao%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dahlman-Wright%20K%22%5BAuthor%5D
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3-LXRs and fatty acid metabolism 
In contrast to the beneficial down-regulatory effect of the LXRs on 

cholesterol synthesis, it appears that LXR activation conversely increases fatty 

acid synthesis. The hepatic expression of three fatty acid metabolism genes, 

SREBP-1, stearoyl CoA desaturase-1 (SCD-1), and fatty acid synthase (FAS), is 

markedly down-regulated in LXRα-null compared to wild type mice (Peet et al., 

1998). Moreover, the LXR agonist T0901317 increases liver expression of major 

fatty acid synthesis genes (acetyl CoA carboxylase (ACC), FAS, and SCD-1) 

when orally administered to mice. In addition, this effect of an LXR agonist was 

accompanied by a significant increase in plasma triglyceride levels (Schultz et 

al., 2000). Thus LXR agonists have dual effect on the lipid metabolism.The 

beneficial effect  occurs through decreasing cholesterol level and the harmful 

effect through increasing fatty acid and triglyceride level (Millatt et al., 2003) 

(Fig.16).  
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Fig. (15): Potentially undesirable side-effects of LXR agonists  (Millatt et al., 

2003).  TG: triglyceride, FA: fatty acid, LDL: low density lipoprotein,SREBP-2: 

Sterol regulatory element-binding protein-2,SCD-1:stearoyl CoA desaturase-1, 

FAS: fatty acid synthase, ACC: acetyl CoA carboxylase. LPL: lipoprotein 

lipase,TNF α: tumor necrosis factor α.    

                                                     

     

 

4-LXRs and the glucose homeostasis 
The role of the LXRs on fatty acid metabolism and the effect of insulin on 

the expression of LXR in the liver suggested a link between the LXRs and the 

glucose metabolism (Tobin et al., 2002). Indeed, LXR agonists improve the 

glucose tolerance in diabetic mice. In these animals, the agonists decreased the 

glucogenesis (Cao et al., 2003; Laffitte et al., 2003). LXRs could in the mean 

time act in the white adipose tissue by regulating the expression of the insulin-

dependent glucose transporter 4 (GLUT4), a direct target of LXR (Dalen et al., 

2003). This results in an increased uptake and utilization of glucose by this tissue. 
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Moreover, it has been demonstrated that the activation of LXR in pancreatic islet 

cells enhanced the glucose-dependent insulin secretion (Efanov et al., 2004). 

 

5-LXRs and cytokines 
Activation of LXR by GW3965, a synthetic LXR agonist, strongly down-

regulates the release of LPS (endotoxin)-induced inflammatory cytokines in 

human leukocytes. i.e. activation of LXR reduced levels of LPS-induced IL-1, 

IL-6, IL-8, TNF-α, IL-12p40, IL-10, macrophage inflammatory protein (MIP) 1α, 

MIP-β, and MCP-1  in the monocyte media in a concentration-dependent manner. 

Suppression of IL-10, MCP-1, and MIP-1 was significant only at the highest 

concentration of the agonist. Based on these data it is proposed that LXR is a key 

regulator of cytokine release in human monocytes (Myhre et al., 2008). A few 

remarks must be made regarding the different LXR agonists in use. Oxysterols, 

the natural ligands for LXR, have been reported both to suppress (Ohlsson et al., 

1996; Kim et al., 2006) and enhance (landis et al., 2002; Prunet et al., 2006) 

proinflammatory cytokine formation. The synthetic ligands are only regarded as 

inflammation suppressors, but their features differ. Whereas T1317 is the more 

potent ligand, it is less specific than GW3965 and neither discriminate between 

LXR α and LXR β (Myhre et al., 2008). 

Walcher et al. in 2006 demonstrated the expression of LXRα and LXR β in 

CD4-positive lymphocytes and showed that activation of LXRs by the synthetic 

agonist T0901317 reduces Th1-cytokine expression in these cells. These data 

suggest that LXRs, in addition to their modulatory action on macrophage function, 

may exhibit direct anti-inflammatory effects in CD4-positive lymphocytes, 

potentially contributing to the beneficial effects of LXR agonist on lesion 

development in animal models of arteriosclerosis. The effects of the LXR agonist 

on human T cells extend to inhibition of pro-inflammatory Th1 cytokines,IFN 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Myhre%20AE%22%5BAuthor%5D


                                                                                                                                             LXR 

 

64 
 

γ,TNF α and IL-2, implicating LXRs as a potential nodal point for the regulation 

of T-cell–modulated inflammatory responses. In addition, the results obtained are 

unlikely to be derived from a shift of T cells toward a potential anti-inflammatory 

Th-2response because T0901317 did not increase levels of IL-10, a classic TH2-

cytokine, in CD4-positive T cells. 

 

6-LXRs and innate immunity  

LXRs have emerged as important regulators of inflammatory gene 

expression and innate immunity. It was found that LXRs and their ligands are 

negative regulators of macrophage inflammatory gene expression. A large cluster 

of genes involved in the macrophage innate immune response was inhibited by 

the LXR agonist. These genes encoded inducible nitric oxide synthase (iNOS) 

and cyclooxygenase (COX)-2, cytokines such as IL-6, IL-1β and granulocyte 

colony-stimulating factor (G-CSF), chemokines such as monocyte 

chemoattractant protein-1 (MCP-1), MCP-3, macrophage inflammatory protein-

1β (MIP-1β) and interferon-inducible protein-10 (IP-10), and the 

metalloproteinase MMP-9 (Joseph et al., 2003). LXRs also have been shown to 

positively regulate expression of arginase II, a gene that may have anti-

inflammatory effects through antagonism of NO signaling (Marathe et al., 

2006). Importantly, all of these effects of LXR agonists are not observed in 

macrophages lacking LXR α and LXR β expression (Hong and Tontoz, 2008). 

 

7-LXRs and acquired immunity 
In addition to their importance in innate immune cells, some studies have 

revealed unexpected links between sterol metabolism, LXR, and adaptive 

immune responses. An important characteristic of adaptive immunity is the 
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capacity of antigen-specific lymphocytes to undergo rapid and extensive 

proliferation in response to antigenic challenge. It was found that the intracellular 

availability of sterols is dynamically regulated during lymphocyte cell activation 

and that this is linked to transcriptional responses mediated by SREBP and LXR, 

as well as to cell cycle control (Bensinger et al., 2008).  

Analysis of purified primary lymphoid cultures established that activation 

of LXR β by physiologic or pharmacologic ligands diminishes the proliferative 

capacity of B and T cells. Conversely, genetic loss of LXR β rescued cells from 

the inhibitory effect of LXR agonist and potentiated mitogen-driven and antigen-

driven expansion. Furthermore, the ability of LXR to impact cell proliferation has 

a functional consequence for lymphoid homeostasis and antigen-driven immune 

responses in vivo. Unexpectedly, the effects of LXR on cell proliferation are not 

due to trans repression of inflammatory signaling pathways, rather they are 

related to control of cellular cholesterol metabolism through the sterol transporter 

ABCG1(Hong and Tontoz, 2008). 

8-LXR expression in the skin  

LXR are expressed in the skin (Bookout et al., 2006), with these receptors 

localizing to a number of different cutaneous sites . Both LXR α and LXR β are 

expressed in cultured human keratinocytes and throughout all layers of the 

human epidermis (Alestas et al., 2006). LXR β is the predominant isoform 

transcribed in mouse epidermis (Komuves et al., 2002).   

Although there is little expression in the dermis in vivo, constitutive 

expression has been reported for LXR α, and LXR β in cultured fibroblasts 

(Ghosh et al., 2004). Furthermore, strong expression of LXR α and LXR β is 

present in sebaceous glands. LXR α and LXR β are also expressed in sweat gland 

epithelia. In hair follicles, LXR isoforms have been shown to be expressed not 
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only in the outer root sheath but also in the dermal papilla, connective tissue 

sheath, and the hair bulb (Alestas et al., 2006). 

LXR α, and LXR β seem to play an important role in the skin 

functions.They play a role in cutaneous inflammation, epidermal differentiation, 

epidermal proliferation,  regulation of  stratum corneum formation, improvement 

of permeability and barrier function (Schmuth et al., 2008).  

a-Effect of LXR activation on cutaneous inflammation:   

It is well recognized that LXR expression is modulated by inflammation 

both in the epidermis and in other organs, such as the liver, heart, and adipose 

tissue (Feingold et al., 2004). In cultured human keratinocytes, cytokines and 

ultraviolet light reduced the expression of LXR α, whereas the expression of 

LXR β was unchanged (Tan et al., 2001). Studies have clearly demonstrated that 

LXR activators have potent anti-inflammatory activity in both the irritant and 

allergic contact models of cutaneous inflammation. Immuno- histochemistry 

demonstrated an inhibition in the production of the proinflammatory cytokines 

IL-1α and TNF-α in LXR agonist-treated sites (Fowler et al., 2003).  

Moreover, LXR activators did not reduce inflammation in LXR β-deficient 

or LXR α/β-deficient mice, indicating that LXR β was required for this anti-

inflammatory effect (Fowler et al., 2003). Thus, activation of LXR inhibits 

cutaneous inflammation (Schmuth et al., 2008).   

b-LXR activation induces epidermal differentiation :  

  Keratinocyte differentiation is a complex, sequential process that 

ultimately results in the formation of the stratum corneum (Fuchs, 1990). 

Corneocytes provide strength and rigidity as a result of the extensive cross-

linking of proteins, such as loricrin, involucrin, filaggrin, small-proline-rich 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schmuth%20M%22%5BAuthor%5D
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proteins, and others, on the inner plasma membrane by the enzyme 

transglutaminase-1, to form the cornified envelope. In addition, the corneocytes 

provide a scaffold that is required for the organization of extracellular lipids into 

lamellar membranes (Elias et al., 2002).  

Treatment of cultured keratinocytes and normal mouse skin with LXR 

agonists also stimulated an increase in involucrin, loricrin, filaggrin, and 

transglutaminase-1 mRNA and protein levels (Hanley et al., 2000; Komuves et 

al., 2002). In LXR β-deficient mice (LXR β is the predominant LXR isoform 

expressed in murine epidermis), oxysterol treatment did not increase the 

expression of these differentiation markers, again indicating that these effects are 

receptor-mediated (Komuves et al., 2002). It seems that LXR mediate their 

effect through gene expression by activation of AP-1 factors. Therefore, the 

authors hypothesize that the LXR activator-mediated increase in involucrin gene 

expression is attributable to an increase in the binding of AP-1 factors (Schmuth 

et al., 2004). It should be noted that similar to the involucrin promoter, the 

promoter region of many of the other genes that increase during keratinocyte 

differentiation (e.g., loricrin and transglutaminase-1) also have AP-1 binding sites 

and that their expression is known to be stimulated by increased AP-1 binding 

(Jang et al., 2002). Thus, an increase in AP-1 binding could be a general 

mechanism by which LXR activation concurrently increases the expression of 

many genes required for keratinocyte differentiation. These data demonstrate that 

activation of LXR results in increased keratinocyte differentiation and that these 

effects are receptor-mediated in the epidermis (Schmuth et al., 2008). 

 

c-Effects of LXR activation on epidermal proliferation and cell 

death:  
Topical treatment of normal mice with oxysterol ligands of LXR resulted 

in a decrease in epidermal thickness and keratinocyte proliferation and increased 
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cell death. Furthermore, treatment of hyperproliferative epidermis with oxysterols 

restored epidermal homeostasis (i.e. decreased hyperproliferation and stimulated 

differentiation), resulting in a return of epidermal thickness toward normal 

(Komuves et al., 2002). Because mouse skin predominantly expresses LXR β, 

these studies demonstrated that oxysterols, acting via LXR β, can inhibit 

proliferation. The role of LXR in skin cancer has not yet been studied (Schmuth 

et al., 2008). 

 

d-LXR activation improves permeability barrier function:  
Topical treatment of normal mouse skin with LXR activators does not 

affect basal transepidermal water loss (i.e., permeability barrier function is not 

altered). However, after acute disruption of the permeability barrier by either 

tape-stripping or extraction of barrier lipids with repeated acetone treatment, 

recovery of permeability barrier function was accelerated in animals treated 

topically with LXR agonists (Komuves et al., 2002).  

The extracellular lipid-enriched lamellar membranes in the stratum 

corneum mediate the barrier to water movement. These lipid-enriched 

membranes are derived from the secretion of lamellar bodies by stratum 

granulosum cells, and the formation of the lamellar bodies by stratum 

granulosum cells requires three families of lipids: cholesterol, phospholipids, and 

glucosylceramides. After lamellar body secretion, phospholipids are converted to 

free fatty acids by phospholipases and the glucosylceramide is catabolyzed to 

ceramides by β glucocerebrosidase in the stratum corneum extracellular space. 

Thus, the extracellular lipid bilayers are generated and maintained by a complex 

pathway with four key steps:   1) epidermal lipid synthesis; 2) lamellar body 

formation; 3) lamellar body secretion; and 4) extracellular processing of 

precursor lipids to the lipids that form the extracellular lipid membranes 

(Schmuth et al., 2008). 
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Studies have shown that LXR agonists activate all of these key steps. As 

regards Lipid synthesis, topical treatment of mice with LXR activators increased 

cholesterol, fatty acid, and sphingolipid synthesis in the epidermis (Man et al., 

2006). This increase can most likely be attributed to increased mRNA expression 

of the corresponding enzymes of cholesterol, fatty acid, and ceramide 

biosynthesis that were shown to be induced in mouse skin and in human  

organotypic skin cultures (Rivier et al., 2000; Calleja et al., 2006).   

As regards Lamellar body formation, ABCA12 is a member of the ATP-

binding cassette transporters (ABC) superfamily that facilitates the delivery of 

sphingolipids to lamellar bodies in keratinocytes. This is a key step in the 

formation of lamellar bodies, and the absence of ABCA12 results in a diminished 

number of lamellar bodies and lamellar bodies with an abnormal structure 

(Hovnanian, 2005). LXR activators stimulate ABCA12 mRNA expression in 

human keratinocyte in a dose- and time-dependent manner (Jiang et al., 2008).

 As regards Lamellar body secretion, In mice topically treated with 

activators of LXR, there was accelerated lamellar body secretion both in the basal 

state and after barrier disruption. Interestingly, whereas in control animals, 

almost all lamellar bodies are secreted from the apical surface of cells at the 

stratum granulosum-stratum corneum interface, in LXR activator-treated animals, 

secretion of lamellar bodies occurs between nucleated cells several layers beneath 

the interface ("premature" secretion) ( Man et al., 2006).  

As regards Extracellular processing of precursor lipids, Lamellar bodies 

deliver lipids to the extracellular space. In addition, they also secrete a family of 

lipid-processing enzymes, including β-glucocerebrosidase, required for the 

extracellular processing of glucosylceramides to ceramides in the stratum 

corneum, an essential step in the formation of mature, functional lamellar 

membranes (Feingold, 2007). Topical treatment of mouse epidermis with LXR 

activators increased the activity of β-glucocerebrosidase (Man et al., 2006). 
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Increased enzyme activity was localized to the outer epidermis, where processing 

of the extracellular lipid into mature membrane structures occurs. Thus, LXR 

activators could improve permeability barrier homeostasis by affecting a number 

of the key steps required for the formation of the extracellular lamellar 

membranes that mediate the permeability barrier (Schmuth et al., 2008).  

 

e-LXR activation could regulate stratum corneum formation 

(Fig.17):  
The formation of a normal stratum corneum requires both corneocytes and 

the extracellular lipid matrix. Traditionally, the formation of these two 

components was viewed as concurrent but independent processes. However, as 

lipids accumulate within the keratinocyte for the formation of lamellar bodies, it 

is possible that these lipids or metabolites of these lipids will activate PPAR and 

LXR, which could then stimulate the expression of the proteins required for 

keratinocyte differentiation. The increase in lipids that occurs during keratinocyte 

differentiation to facilitate lamellar body formation could activate LXR and 

thereby serve as a signal that could coordinately regulate the formation of the 

stratum corneum by stimulating both the formation of corneocytes and the 

extracelluar lipid matrix (Schmuth et al., 2008). 
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Fig. (16): Proposed role for peroxisome proliferator-activated receptor/liver X 

receptor (PPAR/LXR) in stratum corneum formation (Schmuth et al., 2008). 

f-LXR and skin disorders 
Several of the most common skin diseases, including psoriasis and atopic 

dermatitis, are characterized by a spectrum of abnormalities, including 

inflammation, epidermal hyperplasia, abnormal keratinocyte differentiation, and 

defects in permeability barrier function. Although it was long thought that these 

disorders were solely attributable to immunological defects, increasing evidence 

is accumulating that primary keratinocyte abnormalities may underlie the 

pathogenesis of these disorders in many patients (Schmuthet al., 2008). Drugs 

that activate LXR isoforms are potential agents that could have benefits in the 

treatment of these skin disorders (Schmuth et al., 2007). 
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Important genes involved in regulation of melanocytes are target genes of 

LXRs; it can be speculated that LXRs may play an important role in pathogenesis 

of pigmentary disorders. Kumar et al. in 2009 have demonstrated that there is 

expression of LXRs α/β by human melanocytes at both transcriptional and 

translational levels. They also demonstrated that the expression of LXR α at both 

mRNA and protein level was significantly higher in perilesional skin as 

compared to the normal skin of vitiligo patient.  

LXR is found to be expressed in sebocytes. LXRs act as cholesterol 

sensors and have been shown to regulate genes involved in the efflux of 

cholesterol and phospholipids out of the cell upon binding to oxysterols. This 

receptor has been reported to form heterodimers with the retinoid X receptor. 

These proteins have been shown to be important to keratinocyte differentiation 

and epidermal permeability barrier homeostasis (Schmuth et al., 2004; Jiang et 

al., 2008).  
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  SUBJECTS AND METHODS 

SUBJECTS 

 

This study was carried out on 25 patients with psoriasis. Twenty five healthy 

volunteers served as controls. All patients and controls were candidates presenting 

at Kasr El Aini dermatology department's outpatient clinic. 

Patients: 

 Twenty five patients with psoriasis vulgaris were included in this study.  

They included 14 males & 11 females, and their ages ranged from17-57years. All 

patients received no topical or systemic therapy at least 4 weeks before taking skin 

biopsy.  

Controls:  

Twenty five healthy volunteers served as controls. They included 14 males 

& 11 females, and their ages ranged from17-65 years. 

All the included subjects were informed according to the Helsinki 

Declaration of biomedical ethics, verbal consent was obtained after proper 

orientation of the subjects regarding the objectives of the study. The data's 

confidentiality  as well as the impact of the study was respected and maintained.   
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Every patient was subjected to the following: 

1- History taking: including name, age, sex, occupation and special habits. 

History of the present illness included the onset, course, duration of the 

disease, predisposing factors and previous treatment. Past history of similar 

conditions and of other skin or systemic diseases, as well as family history 

of skin  diseases were also checked for.  

 

2- Clinical examination:  

a- Dermatological examination: 

1- Distribution: 

- Generalized/ localized. 

- Unilateral/ bilateral. 

- Symmetrical/ asymmetrical. 

2- Anatomical sites: 

- Face/ scalp. 

- Upper limbs/ lower limbs. 

- Trunk. 

3- Extent of the lesions. 

      b-PASI score was calculated for every patient. 
 
Both intensity and extent of the psoriatic plaques were calculated separately 

from four anatomical regions (head, trunk, upper and lower extremities). The 

intensity of erythema, desquamation and induration are rated on a 5-point scale 
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with 0 indicating no involvement, 1 slight, 2 moderate, 3 severe and 4 very severe 

characteristics. The percentage of involvement of the four anatomical regions is 

assigned a numerical value of 0–6 with 0 indicating no involvement, 1 = 1–9%, 2 = 

10–29%, 3 = 30–49%, 4 = 50–69%, 5 = 70–89% and 6 = 90–100% body surface 

area (BSA) involvement.  

 When calculating the PASI, the four anatomical regions (head, trunk, upper 

and lower extremities) are evaluated according to their proportion of the whole 

body. PASI scores are then translated into the terms mild, moderate and severe. 

Schmitt and Wozel in 2005 considered PASI < 7 mild chronic plaque-type 

psoriasis, PASI 7–12 moderate chronic plaque-type psoriasis and PASI > 12 severe 

chronic plaque-type psoriasis (Schmitt and Wozel, 2005).            

3- Skin biopsy: 

         A 4-mm punch skin biopsy was taken from lesional skin of every patient as 

well as from the normal skin of each individual in the control group. All skin 

biopsies were taken from ultraviolet protected skin sites. The skin biopsy was 

stored as a frozen section at-80 °C for quantitative PCR examination of LXR α and 

β mRNA.  
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METHODS 

A-Detection of liver x receptor alpha and beta gene expression by 

reverse transcriptase-Polymerase Chain Reaction (RT-PCR): 

             For the detection of liver x receptor alpha and beta. RNA was extracted, 

reverse transcribed into cDNA, and amplified by PCR. 

Βeta actin gene expression was used as an internal control to detect the 

integrity of RNA and relative expression of the studied gene. 

 (1) Extraction of RNA from whole blood: 

Introduction: 

           Total RNA was extracted from skin tissue using E.Z.N.A. ® kit and this kit 

is supplied by OMEGA Biotec Inc. Doraville,GA30362,USA. 

Procedure: 

1.    About 30mg of skin tissues was  homogenized in 175 ul lyses buffer for 10 

min and then tissue centrifuged for 20 min at 15,000 rpm  

350 μl of RNA Dilution Buffer was added to 175 μl of tissue homogenate; it was 

mixed by inverting the tube 3-4 times.  

2.   The mix was incubated for 15 min on ice, mixed by brief vortexing twice.  

3.  Cells were pelleted by centrifuging at 600 x g for 10 min at 4°C. The supernatant 

containing lysed cells was completely removed and discarded.  

4.   The cell pellet was washed with 500 ul of Buffer ERL  
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5.   The pelleted cells were centrifuged at 600 x g for 10 min at 4°C. Again, and the 

supernatant was completely removed and discarded.  

6.    TRK Lysis Buffer/2-mercaptoethanol was added to the pelleted cells and was 

vortexed thoroughly  

RNA purification: 

1.   The cell lysate was transferred directly into a Homogenizer Column setting in a 2 

ml collection tube and was centrifuged at maximumspeed for 2 minutes. 

Homogenizer Column was discarded and the homogenized lysate was saved.  

2.   An equal volume of 70% ethanol was added and was vortexed to mix.  

3. The entire sample (including any precipitate) was applied to HiBind® RNA 

column assembled in a 2 ml collection tube. The tube was centrifuged at 

10,000 x g for 15 seconds. The flow-through was discarded. 

4.   The column was washed with Wash Buffer I by pipetting 750 µl directly 

into the spin column and was centrifuged at 10,000 x g for 15 seconds 

and the 2 ml collection tube was discarded. 

5.    The column was placed in a new 2ml collection tube, and 500 µl Wash 

Buffer II diluted with ethanol was added. The tube was centrifuged at 10,000 

x g for 15 seconds and the flow-through was discarded. The collection 

tube was reused.  

6.   The column was washed with a second 500µl of Wash Buffer II as in 

Step 4. The tube was centrifuged and the flow-through was discarded. 

Then with the collection tube empty, the spin cartridge was centrifuged  

for 1 min at full speed to completely dry the HiBind® matrix. 
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7. ELUTION OF RNA:  The column was transferred to a new 1.5 ml 

microfuge tube and the RNA was eluted with 50-100 µl of DEPC-treated 

water. The tube was centrifuged 1 min at maximum speed.  

(2) cDNA synthesis: 

            The extracted RNA was reverse transcribed into cDNA using RT-PCR kit 

(Stratagene USA).  

Procedure: 

             Three µl of random primers were added to the 10 µl of RNA which was 

denatured for 5 minutes at 95°C in the thermal cycler. 

a) The RNA primer mixture was cooled to 4°C 

b) The cDNA  master mix was prepared according to the kit instructions and was 

added (for each sample): 

Component Volume 

First strand buffer 5 µl 

10 mM dNTPs 2 µl 

RNase inhibitor (40 U/µl) 1 µl 

MMLV-RT enzyme (50 U/μl) 1 μl 

DEPC-treated water 10 µl 
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c)     Total volume of the master mix was 19 µl for each sample. This was added to 

the 31 µl RNA-primer mixture resulting in 50 µl of cDNA. 

d) The last mixture was incubated in the programmed thermal cycler one hour 

at 37°C followed by inactivation of enzymes at 95°C for 10 minutes, and 

finally cooled at 4°C. Then RNA was changed into cDNA. 

(3) Amplification of liver x receptor alpha and beta cDNA: 

The oligonucleotide primers sequence: 

-The forward primer of the LXR α gene had the following sequence: 

5΄-ATA GAA GAA GGG AAA TAG CAA ATG G-3΄. 

The reverse primer had the following sequence: 

5΄-TTA ACG ATG GAG TCC AAG TTC TGG-3 

-The forward primer of the liver-X receptor beta gene had the following sequence: 

5΄-AGA GCG CCA GCC CTC TGA CGT CCA T-3΄. 

The reverse primer had the following sequence: 

5΄-TCC GTT TCC TGC AGC AGT CTC CGC A-3΄.  

-The forward primer of the beta actin  gene had the following sequence: 

5΄-CTT TCT CCA CCA AGG AGG GAA CC-3΄. 

The reverse primer had the following sequence: 

5΄-GGA ATA GCC CCA CCC TTC TA-3΄.  
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Procedure: 

             The cDNA was amplified using the primers as follows: 

a) For each sample, the master mix contained: 

 

Component Volume 

10 x PCR buffer 5 µl 

the 2 primers (50 Pmol for each) 1 µl 

10 mM dNTPs 1 µl 

Taq polymerase 1 µl 

DEPC water 37 µl 

The total volume of each sample master mix was 45 µl. 

b) 5 µl of cDNA were pipetted and added to the master mix. 

c) The tube was inserted in the thermal cycler and the thermal profile was adjusted 

to give (for each cycle): 

1.  95°C → 1 minute → Denaturation. 

1. 63°C → 1 minute → Annealing.                40 cycles 

2. 72°C → 2 minutes   → Elongation. 

3. with an additional 10-minute incubation at 72°C after completion of the last 

cycle. 
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(4) Detection of the Amplified DNA using Agarose Gel 

Electrophoresis: 

            At the end of the amplification process, the DNA product was detected 

using agarose gel electrophoresis. The DNA was visualized by placing the gel on 

an UV transilluminator. The EB intercalated into DNA and gave a bright pink 

band.  

Gel documentation: 

             The PCR products were semiquantitated using the gel documentation 

system (Bio Doc Analyze) supplied by Biometra. 

Semiquantitation was performed According to the amplification procedure, 

relative expression of each studied gene (R) was calculated following the formula: 

  R=densitometrical units of each studied gene/densitometrical units of b-

actin. 
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B-Data management and statistical analysis:  

Data were statistically described in terms of range, mean ± standard 

deviation (± SD), median, frequencies (number of cases) and percentages when 

appropriate. Comparison of quantitative variables between the study groups was 

done using Mann Whitney U test for independent samples. For comparing 

categorical data, Chi square (χ2) test was performed. Exact test was used instead 

when the expected frequency is less than 5. Correlation between the different study 

variables was done using Spearman Rank correlation test for non normal data and 

the correlation coefficiency was expressed as r value. A probability value (p value) 

less than 0.05 was considered statistically significant. All statistical calculations 

were done using computer programs Microsoft Excel 2007 (Microsoft 

Corporation, NY, USA) and SPSS (Statistical Package for the Social Science; 

SPSS Inc., Chicago, IL, USA) version 15 for Microsoft Windows. 
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RESULTS 

 

Patients' data: Tables (4,5) 

The study included 25 patients with psoriasis. Each patient was subjected to 

full history, proper examination.  

Patients' ages ranged from 17y- 57y with a mean of 39.40 y (±12.069). As 

regards the sex,11 patients were females (44%) and 14 patients were males (56%). 

As regards the skin type, 11 patients were of skin type III (44%), 13 patients of 

skin type IV (52%) and 1 patient of skin type V (4%).  

All the patients had psoriasis vulgaris with variable extent of lesions. The 

PASI score ranged from 0.6- 28.2 with a mean of 10.256 (±7.398). Ten patients 

(40%) had positive precipitating factors in the form of psychic stress. 

Disease duration varied from 1 month to 360 months, with a mean of 117.4 

months (±99.947). Twenty three patients (92%) had received variable medical 

treatments which were stopped at least 4 weeks before biopsy. Twelve patients 

(48%) had variable associated diseases; 3 with diabetes mellitus, 3 with 

hypertension, 3 with arthritis and 3 with liver affection. Positive family history was 

encountered in six cases (24%).   
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Controls' data: Table (6) 
 Twenty five healthy volunteers served as control. Their ages ranged from 

17y-65y with a mean of 38.64(±12.513). They included 11 females (44%) and 14 

males (56%). As regards the skin types, 14 of them were of skin type III (56%) and 

11 of skin type IV (44%). 

 

Comparison between patients and controls as regards: age, 

sex and skin types:  
 

No statistically significant difference was found between the patients and 

controls as regards age (P = 0.778), sex (P=1.0) and skin types (P =0.466). i.e. 

They are age, sex and skin types matched.   
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Table (5): Summary of  the clinical and demoghraphic data of the patients 

 
Age Min : 17  

Max : 57 

Mean ± SD : 39.40 ± 12.069 

Sex M : n = 14 , (56%) 

 F : n = 11 , (44%) 

Skin type III : n = 11 , (44%) 

�V : n = 13 , (52%) 

 V : n = 1 , (4%) 

Previous treatment Yes : n = 23 , (92%) 

No : n = 2 , (8%) 

Precipitating factor Yes : n = 10, (40%) 

 No : n = 15 , (60%) 

PASI score Min : 0.6 

Max : 28.2 

Mean ± SD : 10.256 ± 7.398 

 

M: Male, F: female, MIN: Minimum, Max: Maximum, SD: 
Standard  deviation, PASI score: Psoriasis Area Severity 
Index.  
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Table (6): Raw data of the control group (n= 25). 
 

Skin type sex age control no 

III f 31 1 

IV f 55 2 

III f 50 3 

IV f 35 4 

III f 27 5 

III f 35 6 

IV f 45 7 

IV m 65 8 

IV m 44 9 

III f 31 10 

IV m 17 11 

III m 55 12 
IV m 27 13 

III m 45 14 

III f 31 15 

III m 40 16 

IV m 57 17 

III m 32 18 

IV f 24 19 

III m 42 20 

III m 32 21 

IV m 49 22 
III f 23 23 

IV m 50 24 

III m 24 25 
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Results of quantitative PCR: Tables (7,8,9).  

Within the patient group (psoriasis), the level of Lxr α ranged from 0.08 to 

1.03 with a mean of 0.4020 (±0.292). 

The level of Lxr β ranged from 0.13 to 0.94 with a mean of 0.536 (±0.260). 

Within the control group, the level of Lxr α ranged from 0.64 to 2.07 with a 

mean of 1.390 (±0.366). 

 The level of Lxr β ranged from 1.07 to 2.60 with a mean of 1.864 (±0.372). 
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Table (7) Results of LXR α and LXR β in the patient group 

 

 

 LXR β LXR α  Patient no 

0.74 0.21 1 
0.86 0.14 2 
0.13 0.09 3 
0.65 0.63 4 
0.26 0.14 5 
0.37 0.26 6 
0.74 0.53 7 
0.61 0.41 8 
0.64 0.08 9 
0.17 0.67 10 
0.4 0.62 11 
0.49 0.94 12 
0.53 0.43 13 
0.17 0.1 14 
0.7 0.27 15 
0.79 0.23 16 
0.23 0.16 17 
0.62 0.43 18 
0.14 0.08 19 
0.61 0.94 20 
0.53 0.67 21 
0.92 1.03 22 
0.88 0.6 23 
0.28 0.2 24 
0.94 0.19 25 
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                   Table (8) Results of LXR α and LXR β in the control group 

 

 

 LXR β     LXR  α   Control no 
2.13 1.06 1 
2.25 1.3 2 
1.92 1.2 3 
2.04 1.04 4 
1.47 0.96 5 
1.08 1.37 6 
1.84 0.64 7 
2.6 1.3 8 
1.38 2.06 9 
1.82 2.07 10 
1.07 1.6 11 
1.82 1.4 12 
2.36 1.3 13 
2.08 1.45 14 
1.7 1.6 15 
1.63 0.83 16 
2.07 1.04 17 
2.15 1.65 18 
1.64 2.03 19 
1.75 1.26 20 
2.06 1.49 21 
1.72 1.53 22 
2.12 1.35 23 
1.65 1.85 24 
2.26 1.38 25 
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Table (9): Summary of the values of  LXR α and LXR β in the patients and control 
groups. 
 

 LXR α LXR β 
Psoriasis 
(n=25) 

Minimum 
 

0.08 0.13 

Maximum 
 

1.03 0.94 

Mean±SD 
 

0.402 ± 0.292 0.536 ± 0.260 

Control 
(n=25) 

Minimum 
 

0.64 1.07 

Maximum 
 

2.07 2.60 

Mean±SD 
 

1.390 ± 0.366 1.864  ±0.372 
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Analysis of the results: 
I-Comparison between LXR α level  in the lesional skin of 

psoriatic patients  and the control skin: Table (10), Fig. (17). The 

mean value of  LXRα in the lesional skin of psoriatic patients was significantly 

lower than in the control skin (P Value < 0.001).  

Table (10): Comparison between LXR α level in the psoriatic skin and the 

control skin. 

 Psoriasis (n=25) Control (n=25) P-value  

Minimum 
 

0.08 0.64  
 
        < 0.001 Maximum 

 
1.03 2.07 

Mean±SD 
 

0.402 ± 0.292 1.390 ± 0.366 

 P Value < 0.05 (statistically significant). 

II-Comparison between LXR β level in the lesional skin of 

psoriatic patients and the control skin: Table (11), Fig. (17). The mean 

value of LXR β in the lesional skin of psoriatic patients was significantly lower 

than in control skin (P Value < 0.001).   

Table (11): Comparison between LXR β level in the psoriatic skin and the 

control skin. 

 Psoriasis (n=25) Control (n=25) P-value  
Minimum 

 
0.13 1.07  

< 0.001 
Maximum 

 
0.94 2.60 

Mean±SD 
 

0.536 ± 0.260 1.864  ±0.372 

P Value < 0.05 (statistically significant). 
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Fig. (17): LXR α, LXR β level in the psoriatic skin and the control skin 
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3-Correlation between LXR α and LXR β in the psoriatic skin 

and the control skin: Table (12), Figs. (18, 19) 

As regards the correlation between these two types of receptors: No 

statistically significant Correlation was found between levels of LXR α and 

LXR β either in the psoriatic skin or in the control skin.  

Table (12): Correlation between LXR α and LXR β in the psoriatic skin and 
control skin  
 

 
 
 

Correlation 
between 

LXR α and 
LXR β  

 

Psoriasis (n=25) 
 

Control (n=25) 
P-value Pearson 

correlation 
 (r-value) 

P-value Pearson correlation 
 (r-value) 

0.182 0.276 0.267 -0.231 

 
  P Value < 0.05 (statistically significant). 
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          Fig. (18) : Correlation between LXR α and LXR β in the psoriatic skin.  
 

 
            Fig. (19) : Correlation between LXR α and LXR β in the control skin. 
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VI- Correlation of LXR α and LXR β with age , duration of 

lesion and PASI score: Tables (13,14 ), Figs. (20,21,22,23,24,25) 

Correlating levels of LXR α and LXR β in the lesional skin of psoriatic 

patients of the studied cases to their PASI score showed a statistically 

significant inverse correlation  i.e. The greater the PASI score is, the lower the 

level of LXR α in the lesional skin of psoriatic patients. 

No statistically significant Correlation were found between the the levels 

of LXR α and β with the age of the patient, or the disease duration.   

Table (13): Correlation of LXR α with age, duration of lesion and PASI score. 
 

  
Psoriasis (n=25) 

 

P-value Pearson correlation 
(r-value) 

Age 
 

0.320 0.207 

Duration of lesion 0.119 0.320 

PASI Score 0.006 - 0.536 

 
P Value < 0.05 (statistically significant). 
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Table (14):  Correlation of LXR β with the age, duration of lesion and PASI 
Score.    

  
Psoriasis (n=25) 

 

P-value Pearson correlation 
(r-value) 

Age 
 

0.618 - 0.105 

Duration of lesion 0.423 0.168 

PASI Score 0.019 -0.465 

 
 
 
 
P Value < 0.05 (statistically significant).  
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          Fig. (20): Correlation of LXR α with age of the patient. 
 

 
            Fig. (21): Correlation of LXR β with age of the patient. 
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                 Fig. (22): Correlation of LXR α with with duration of lesion. 
 
 

        
                   
                 Fig. (23): Correlation of LXR β with with duration of lesion. 
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                      Fig. (24): Correlation of LXR α with PASI Score.  

 

                    Fig. (25): Correlation of LXR β with PASI Score. 
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V- Relation of LXR α and LXR β with other factors in the 

patient and control groups: Tables (15,16,17,18), Figs. 

(26,27,28,29,30,31) 

 Levels of LXR α and LXR β were not found to be significantly affected 

by patient's sex, skin types, previous treatment or precipitating factor. 

Table (15): Relation of  LXR α and LXR β with previous treatment received in 

the patient group. 

 LXR α  

Mean ± SD

   P-value LXR β  

Mean ± SD 

P-value 

Psoriasis (n=25) 

#no previous treatment 

(n=2) 

0.305 ± 

0.318 

 0.452 0.440 ± 

0.424 

0.652 

 

# previous treatment 

(n=23) 

0.410 

±0.296 

0.544 

±0.254 

P Value < 0.05 (statistically significant). 
 

 
Fig. (26): Relation of LXR α and LXR β with previous treatment received in 
the patient group. 
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Table (16):  Relation  of  LXR α and LXR β with sex in the patient and control  
groups. 
 

  LXR α 

Mean ± SD 

P-value LXR β 

Mean ± SD 

P-value 

Psoriasis(n=25) 

# males (n=14) 

0.384 ± 0.322 0.476 0.507 ± 0.291 0.511 

# females (n=11) 0.424 ± 0.263 0.571± 0.222

Control(n=25) 

# males (n=14) 

1.438 ± 0.309 0.298 1.900 ± 0.405 0.642 

# females (n=11) 1.329 ± 0.435 1.819 ± 0.338

 
 
 
 
 
 
 
 
 
 
 
 

P Value < 0.05 (statistically significant). 
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    Fig. (27): Relation  of  LXR α and LXR β with sex in the patient group. 
 
 

 
  
Fig. (28): Relation  of  LXR α and LXR β with sex in the control group. 
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Table (17): Relation of LXR α and LXR β with precipitating factor in the 
patient group.  
 
 LXR α   

Mean ± SD 

P-

value 

LXR β      

Mean ± SD 

P-

value 

Psoriasis (n=25) 

 Precipitating Factor (n=10) 

0.308 ± 

0.235 

 

0.192 

 

0.485 ± 

0.274 

 

0.505 

 No Precipitating Factor  

(n=15) 

0.464± 

0.317 

0.570± 

0.253 

 
P Value < 0.05 (statistically significant).  
 

 
 
Fig. (29): Relation of  LXR α and LXR β with precipitating factor in the 
patient group.  
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Table (18): Relation of  LXR α and LXR β with different skin types in the 
patient and control groups 
 
 

 LXR α   

Mean ± SD 

P-value LXR β      

Mean ± SD 

P-value

Psoriasis(n=25)  
Skin type III 

 
0.396 ± 0.282 

 
 
0.346 

 
0.556 ± 0.260 

 
 
 
0.964 

Skin type �V 0.365 ± 0.281 0.513 ± 0.278 
Skin type V 0.940 0.610 

Control(n=25) 
Skin type III 

 
1.362 ± 0.308 

0.851  
1.856 ± 0.319 

0.979 

Skin type �V 1.426 ± 0.441 1.874 ± 0.446 

 
P Value < 0.05 (statistically significant). 
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Fig. (30): Relation of  LXR α with different skin types in the patient and 
control groups. 
 
 

 
 
 
Fig. (31): Relation of  LXR β with different skin types in the patient and 
control groups. 
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Discussion 
 

Psoriasis has been recognized as a chronic inflammatory disease of the 

skin characterized by: an accelerated rate of keratinocyte proliferation, abnormal 

differentiation of epidermal keratinocytes, alteration in dermal angiogenesis and 

increased production of proinflammatory cytokines (Sabat et al., 2007).  LXR α 

and β are found to be expressed in the skin (Hanley et al., 1999; Russell et al., 

2007). They have been implicated in the stimulation of epidermal differentiation 

and development (Hanley et al., 1999; Hanley et al., 2000). LXRs activation has  

also an antiproliferative effect on keratinocytes (Komuves et al., 2002). Keeping 

in mind that psoriasis is a chronic inflammatory disease with a high turnover of 

keratinocyte, this raise the possibility that LXRs may play a role in its 

pathogenesis. 

The aim of this work was to detect if there is a change in the expression of 

LXRs α and β in psoriatic skin or not, and if this change (if present) is related to 

severity of psoriasis or not. 

In this study, the levels of LXR α and β were measured in the lesional skin 

of psoriatic patients and in the control skin by PCR technique from 25 patients 

with plaque-type psoriasis as well as from 25age and sex matched controls. PASI 

score was assessed in the 25 psoriatic patients.  

In our study, the mean values of LXR α and β in the lesional skin of 

psoriatic patients were significantly lower than that in the control group (P 

Values for both LXR α and β were < 0.001), this agrees with the findings of 

Hanley et al., 2000; Komuves et al., 2002; Fowler et al., 2003 and Gupta et 

al., 2010.   
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 Komuves et al. in 2002 found that topical application of LXR agonists 

stimulate epidermal differentiation in intact murine epidermis. They increased the 

expression of loricrin, filaggrin, and involucrin (proteins that are expressed in the 

outer epidermis and are required for the formation of the cornified envelope and 

keratohyaline granules). Thus, LXR agonists stimulate the latter stages of 

differentiation of keratinocytes in intact murine epidermis (mediated by LXR β, 

the predominant LXR isoform expressed in adult murine epidermis. Also, 

treatment with LXR agonists accelerates the ability of the epidermis to restore 

cutaneous barrier function following barrier disruption by tape stripping or 

acetone treatment. The cutaneous permeability barrier is the end product of 

epidermal differentiation, and thus it is a functional marker of epidermal 

differentiation. Additionally, they further demonstrate that topical application of 

LXR agonists inhibits epidermal proliferation. Although LXR β is the 

predominant receptor isoform in murine epidermis, this does not rule out a role 

for LXR α in the epidermis of species where it may be expressed in greater 

abundance. 

It seems that LXR mediate their effect on keratinocyte differentiation 

through gene expression by activation of AP-1 factors (Schmuth et al., 2004). 

An increase in AP-1 binding could be a general mechanism by which LXR 

activation concurrently increases the expression of many genes required for 

keratinocyte differentiation (Schmuth et al., 2008).  

It was also demonstrated that LXR agonists stimulate differentiation and 

inhibit cell proliferation when added to human keratinocytes in culture (Hanley 

et al., 2000). With LXR agonists, the in vitro and in vivo effects on keratinocyte 

proliferation and differentiation are identical (Hanley et al., 2000; komuves et 

al, 2002). 

108 
 



                                                                                                                                    Discussion
 

 

Moreover Fowler et al. in 2003 demonstrate that LXR agonist has an 

inhibitory effect on both inflammation and cytokine release i.e. agonists of LXR   

inhibit the secretion of TNFα and IL-1α in both the irritant and allergic models of 

contact dermatitis by a receptor-mediated process, via both LXR α and LXR β. 

The secretion of TNFα and IL-1α by keratinocytes in response to injury mediates 

the cutaneous inflammatory response (Fowler et al., 2003).  

 Keratinocyte hyperproliferation, altered  Keratinocyte  differentiation and 

cutaneous inflammation with increased production of proinflammatory cytokines 

are classic features of psoriatic lesions (Sabat et al., 2007). Thus one may 

propose that the the low level of expression of LXR α and LXR β in the skin of 

our patients may precipitate psoriasis. 

Gupta et al. in 2010 in a trial to study the role of LXRs in psoriasis, 

found that the LXR-alpha gene has an inherent capacity to regulate genes coding 

for inflammatory cytokines (for example, IL-6, IL-8 and IFN-γ), cell cycle, 

immunomodulation and catalase (an antioxidant enzyme responsible for 

scavenging ROS within primary epidermal keratinocytes).  

As ROS has been recognized to initiate inflammatory process in psoriasis, it is 

apparent that catalase neutralizes ROS and thereby inhibits the inflammatory 

process of psoriasis (young et al., 2008).  

 Moreover, LXR-alpha gene knockdown within normal human 

keratinocytes simulated the genomic profile observed in psoriatic skin lesions.  

They propose that restoration of LXR-alpha expression/function within a 

psoriatic lesion may help to switch the transition from psoriatic to symptomless 

skin (Gupta et al., 2010).  

 In our study, when Correlating  levels of LXR α, LXR β  in the lesional 

skin of psoriatic patients of the studied cases to the severity of psoriasis 
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represented by PASI score, a statistically significant inverse correlation was 

found ( P value  for LXR α  was  0.006 and for LXR β  was  0.019).    

Arican et al. in 2005 demonstated that serum TNFα, IFN-γ, IL-6, IL-8, IL-

12, and IL-18 levels were significantly higher in active psoriatic patients than in 

controls. Furthermore, high levels of IFN-gamma, IL-12, and IL-18 correlated 

with the clinical severity and activity of psoriasis, and those measurements of 

serum levels of these cytokines may be objective parameters for the disease 

severity. Additionally, a study of psoriasis in Egyptian patients have 

demonstrated that TNF-α and IFN-γ were markedly elevated in all sera from 

psoriatic patients. TNF-α was found to be a more efficient predictor for disease 

severity than IL-8 and IFN-γ (Abdel-Hamid et al., 2011). 

 As LXR agonists have an inhibitory effect on epidermal cytokines i.e.  

TNFα and IL-1α (Fowler et al., 2003) and Th1 cytokines i.e. IFNγ and IL-2  

(Walcher et al., 2006).We can conclude that the severity of psoriasis represented 

by PASI score correlate well with level of serum cytokines which are inhibited 

by LXR. This explains why in our study when correlating levels of LXR α, LXR 

β in the lesional skin of psoriatic patients of the studied cases to the severity of 

psoriasis represented by PASI score, a statistically significant inverse correlation 

was found. 

 In our study, no statistically significant correlations were found between 

the levels of LXR α and β with the age, sex, skin types, previous treatment, 

precipitating factors or the disease duration. In addition, no statistically 

significant Correlation was found between LXR α and LXR β levels in psoriatic 

skin and control skin.       

 In conclusion, levels of LXR α and LXR β in the lesional skin of psoriatic 

patients were lower than controls and these low levels correlate inversely with 
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the severity of psoriasis. Thus, we can propose that LXR α and LXR β play a 

role in the pathogenesis of psoriasis. 

We recommend to evaluate the possible therapeutic benefit of the use of 

LXR agonist as a new anti-psoriatic therapeutic modality. 
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Conclusion and recommendations 
 

- The mean values of LXR α and β in the lesional skin of psoriatic patients 

were significantly lower than in control skin. This means that there is a change 

in the expression of LXRs α, β in the psoriatic skin and the level of the 

expression of LXRs α, β in psoriatic skin is inversely related to severity of 

psoriasis represented by PASI score.  

Thus we propose that LXRs play a role in the pathogenesis of psoriasis. 

 

 - Further studies are also recommended to evaluate LXR agonist as a new 

anti-psoriatic therapeutic modality. 
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Summary 

 

Psoriasis is a chronic relapsing disease of the skin characterized by: an 

accelerated rate of keratinocyte proliferation, abnormal differentiation of 

epidermal keratinocytes, alteration in dermal angiogenesis and increased 

production of proinflammatory cytokines. 

Liver X receptors (LXRs) are transcription factors that belong to the 

nuclear receptor superfamily which are found to be expressed in all layers of the 

epidermis and in cultured human keratinocytes. Activation of LXRs stimulates 

keratinocyte differentiation and has an antiproliferative effect on keratinocyte. 

LXR agonists have an inhibitory effect on epidermal cytokines and Th1 

cytokines. Keeping in mind that psoriasis is a chronic inflammatory disease with 

a high turnover of keratinocyte, this raise the possibility that LXRs may play a 

role in its pathogenesis.   

The aim of this work was to detect if there is a change in the expression of 

LXRs α and β in psoriatic skin or not, and if this change (if present) is related to 

severity of psoriasis or not. 

The levels of LXR α and β were measured in the lesional skin of psoriatic 

patients and in the control skin by PCR technique from 25 patients with plaque-

type psoriasis as well as from 25age and sex matched controls. PASI score was 

assessed in the 25 psoriatic patients.  

  This study included 25 psoriatic patients, 11 females (44%) and 14 males 

(56%). Their ages ranged from 17 to 57 years with a mean of 39.40 years ± 

12.069. Duration of the disease varied from 1 month to 360 months, with a mean 

of 117.4 months (±99.94749). The PASI score of the patients ranged from 0.6- 
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28.2 with a mean of 10.256 (±7.39899). Twenty five age and sex matched 

healthy individuals served as controls. 

The mean values of LXR α and β in the lesional skin of psoriatic patients 

were significantly lower than that in the control group (P Values for both LXR α 

and β were < 0.001). Correlating levels of LXR α and LXR β in the lesional skin 

of psoriatic patients of the studied cases to their PASI score showed a 

statistically significant inverse correlation i.e. the greater the PASI score is, the 

lower the level of LXR α and LXR β in the lesional skin of psoriatic patients.  

Further studies are recommended to evaluate LXR agonists as a new anti-

psoriatic therapeutic modality. 
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 الملخص العربي
 

رض     دفية م و الص رض ه دي م زمن جل رر م زيت متك دل ب  مي ادة مع ةزي ا الكيراتيني     تكاثرالخالي

ايز ة غيرالطبيعىوالتم ا القرني ن الخالي رة والخاصة ب م رالبش ة و تغي ة الجلدي ة الدموي ي األوعي ادةف اج  زي إنت

                                                                                                 .السيتوآينات المحفزة لاللتهاب

ا  اآس الكبد مستقبالت     اهي  و الف ة      نسخ  عوامل  بيت تقبالت النووي ة المس ي عائل تم     . تنتمي ال ه ي د وجد ان و ق

ا  د زراعته ة عن ا الكيراتيني ي الخالي رة و ف ا البش ل خالي ي آ ا ف تقبالت.التعبيرعنه ذه المس يط ه  تنش

ة الخلية التمايزيحفز امها   كيراتيني ع انقس تقبالت منشطات  .ويمن د  مس ع خروج  ت اآس  الكب يتوآينات  من  البشرة  س

                                              .1الليمفاوية من النوع تي المساعدة الخاليا من تخرج التي والسيتوآينات

دي  مرض  هو  الصدفية ان األعتبار في خذينآ ز  مزمن  جل ادة :  ب يتمي دل  زي ا  مع ة  تكاثرالخالي ذا   الكيراتيني ه

ة ان   ر احتمالي تقبالتيثي د مس س الكب رض   ق اآ دوث م ي ح ب دورا ف دفيةد تلع                     .الص

  

تقبالت عن  التعبير في تغيير هناك آان إذا ما عن الكشف الدراسة من الهدف     د  مس ا  اآس  الكب ا  و الف   في  بيت

                          .هل يرتبط بشدة الصدفية ام ال  موجودا هذا التغيير آان إذاو .صدفية ام الجلد مرضي ال

 

في الجلد المصاب في خمسة وعشرون مريضا من     بيتا و الفا اآس الكبد مستقبالت قياس مستوياتوقد تم     

راد االصحاء      نوعشري  خمسة من وآذلك في الجلد الطبيعي الصدفية مرضي ة     شخصا من االف من نفس الفئ

ة وع العمري ة  آضوابط  والن ق تقني ن طري ي ارع ي س د.ب م وق اس ت ة قي ر درج دة مؤش ة ح ابة ومنطق  اإلص

                                                         .طريق حساب درجة باسي   في هؤالء المرضي عن بالصدفية

 

وتراوحت ). ٪ ٥٦(من الذآور  ١٤و ) ٪ ٤٤( ١١الصدفية، واإلناثبمريضا  ٢٥وشملت هذه الدراسة      

 ٣٦٠إلى  ١مدة المرض تختلف من شهر . سنة )٣٩٫٤٠(±  ١٢٫٠٦٩قدره سنة بمتوسط  ٥٧-١٧أعمارهم 

   بالصدفية اإلصابة ومنطقة حدة مؤشر درجة تراوحتو) ٩٩٫٩٤٧± (أشهر  ١١٧٫٤شهرا ، مع متوسط 

من خمسة وعشرين  ).  ٧٫٣٩٨± ( ١٠٫٢٥قدره بمتوسط  ٢٨٫٢٠ الي  ٫٦من ن المرضىبي )درجة باسي(



                                                  .ضابطة مجموعةآ  والنوع العمرية من نفس الفئة صحاءاأل  األفراد

      

ر مم      المصاب في  جلدالفي  ابيت و الفا اآس الكبد مستقبالت قيموآان متوسط       ل بكثي ا مرضى الصدفية  أق

ي ه ف ان علي ة  آ يم ف ل( الضابطة المجموع تقبالتق د مس ا اآس الكب ا و الف ن بيت ل م ط  ).٠٫٠٠١اق د رب وعن

 مرضى الصدفية   منمريضا وعشرون خمسة في المصاب الجلد في بيتا و الفا اآس الكبد مستقبالت مستويات

ا زادت درجة باسي    .وجود عالقة عكسية ذات داللة إحصائية  ذلكأظهر  مع درجة باسي الخاصة بهم  أي آلم

توي ض مس تقبالت انخف د مس س الكب ا اآ ا و الف ي بيت د ف اب الجل ي المص دفية ف ي الص                     .مرض

       

 جديد آعالج ابيت و الفا اآس الكبد مستقبالت محفزات استخدام لتقييم اخري دراسات بعمل ونوصي     

                                                                                                                 .الصدفية لمرض

                                                                                                                                     

                                                                                                                                     

                                                                                                                                     

                                                                                                                                     

                                                                                                                                     

                                                                                                                                     

          

  

      

                                  

  

 



  مستوي مستقبالت خاليا الكبد اآس الفا وبيتا

  في مرض الصدفية
 من مقدمة رسالة

 عوض إبراهيم اهللا عبد محمد /الطبيب
والجراحة الطب بكالوريوس  

 القاهرة جامعة الطب آلية
 

  توطئه للحصول علي درجة الماجستير

  في األمراض الجلدية والتناسلية

  تحت إشراف

  رندة محمد أحمد يوسف. د.أ
  أستاذ األمراض الجلدية
  آلية الطب جامعة القاهرة

  ليلي أحمد راشد .د
  أستاذ  الكيمياء الحيوية
 آلية الطب جامعة القاهرة

 الحنفي محمد غادة.د
 الجلدية األمراض مدرس

  القاهرة جامعة الطب آلية

 آلية الطب

 جامعة القاهرة

2011 



Arabic summary 

 

 

 

 

 

Arabic summary 



                                                                                                                                                         Psoriasis

 

 

 

 

 

 

 

 

Chapter 1 

Psoriasis 
 



                                                                                                                                  Liver x receptors

 

 

 

 

 

 

 

 

 

 

Chapter 2 

Liver x receptors 



                                                                                                                                                       Discussion 
 

 

 

 

 

Discussion 



Liver X-receptors alpha, beta (LXRs α , β) 

level in psoriasis 

Thesis  

Submitted for the fulfillment of Master Degree in Dermatology and 

Venereology 

BY  

Mohammad AbdAllah Ibrahim Awad  
M.B., B.Ch.,Faculty of Medicine, Cairo University)(  

Supervisors 

 

Prof.Dr.Randa Mohammad Ahmad Youssef 

Professor of Dermatology,Faculty of Medicine  

Cairo University 

 

Dr.Ghada Mohamed EL-hanafi 
Lecturer of Dermatology,Faculty of Medicine  

Cairo University 

 

Dr.Laila Ahmed Rashed 
Assistant prof.of Biochemistry,Faculty of Medicine 

Cairo University 

 

Faculty of Medicine 

Cairo University 

2011  

 



Background: 
 
           Psoriasis is a relatively common skin disorder affecting 1 to 3%     

 of individuals worldwide, males and females equally affected                  

(Brandrup and Green , 1981).                                                                   

           The primary pathogenic mechanism for psoriasis is still unknown. 

Keratinocytes, fibroblasts, antigen-presenting cells, T cells, and 

endothelial cells have all been proposed as candidates for the primary 

defect. It is likely; however, that abnormal regulation of T cell-

keratinocyte interaction with a complex cytokine network is involved 

(Bos and De Rie, 1999). 

           Hypothesizing that the primary defect resides in keratinocytes, the 

defective epidermal keratinocytes could be activated by physical or 

chemical injury increasing the synthesis and release of cytokines. This 

results in antigen-independent activation of T lymphocytes, which, in 

turn, releases additional cytokines stimulating inflammation and 

proliferation of keratinocytes and T lymphocytes (Bos and De Rie, 1999). 

                                  

           At least six markers of abnormal keratinocyte differentiation have 

been found, and all have implications in the pathogenesis of the disease. 

These include aberrations of keratinocyte transglutaminase type I (TGase 

K), skin-derived antileukoproteinase (SKALP), migration inhibitory 

factor-related protein-8 (MRP-8), Involucrin, Filaggrin and keratin 

expression (Rashmi et al.,2009). 

 

 



           Hyper proliferating keratinocytes is the second category of 

anomalies that contributes to the symptoms of psoriasis vulgaris. Several 

possible biochemical causes for the overproduction of the keratinocytes 

have been found in psoriatic skin: epidermal growth factor (EGF), bone 

morphogenetic protein-6 (BMP-6), transforming growth factor-alpha 

(TGF-a), ornithine decarboxylase, activating protein (AP1) (Rashmi et 

al.,2009). 

 

         Several cytokines form a complex and multi-dimensional network 

in psoriasis pathobiology, none of which alone can be considered to be 

the causative mechanism ( Bonifati  and Ameglio , 1999). 

The importance of T cell activation has been demonstrated in the 

pathogenesis of psoriasis (Krueger, 2003). Both activated CD4+ and 

CD8+ T cells produce IL-2 and IFN- 21 γ, producing cytokine profile 

type 1 in psoriasis ( Bonifati  and Ameglio , 1999). Infiltrating T cells are 

thus type 1 helper T cells (Th1) (CD4+) and type 1 cytotoxic T cells 

(Tc1)(CD8+)  (Austin et al.,1999). 

 

Liver X-receptor (LXR) is a member of the nuclear receptor family 

of transcription factors and closely related to nuclear receptors such as 

PPAR, RXR. Two isoforms are present LXRα, LXRβ (Willy et al.,1995). 

 They are found to be expressed in the skin e.g. in all layers of the 

epidermis and in cultured human keratinocyte (Hanley et al.,1999 and  

Russell  et al., 2007)  

        Activation of LXRs stimulates keratinocyte differentiation i.e.  

Treatment of cultured keratinocytes and normal mouse skin with LXR 

agonists stimulated an increase in the markers of keratinocyte 

differentiation; involucrin, loricrin, filaggrin, and transglutaminase-

1mRNA protein levels ( Hanley et al., 2000 and  Komuves et al., 2002 ). 



 

        Moreover, LXRs activation has antiproliferative effect on 

keratinocyte. Topical treatment of normal mice with of LXR agonist 

resulted in a decrease in keratinocyte proliferation, epidermal thickness 

and increased cell death  ( Komuves et al., 2002 ). 

 

       Studies have clearly demonstrated that LXR activators have potent 

anti-inflammatory activity in both the irritant and allergic contact models 

of cutaneous inflammation. Immunohistochemistry demonstrated an 

inhibition in the production of the pro inflammatory cytokines IL-1a and 

TNF-a in LXR agonist-treated animals. LXR activators did not reduce 

inflammation in LXRb-deficient or LXRa/b-deficient mice, indicating 

that LXRb was required for this anti-inflammatory effect ( Fowler et 

al.,2003 ). 

 

       Keeping in mind that psoriasis is a chronic inflammatory disease 

with a high turnover of keratinocyte, this raise the possibility that LXRs 

may play a role in its pathogenesis. Gupta et al., 2009 in a trial to study 

the role of LXRs in psoriasis, found that the LXR-alpha gene has an 

inherent capacity to regulate genes coding for inflammatory cytokines, 

cell cycle, immunomodulation and reactive oxygen species scavenging 

within human keratinocytes. Moreover, LXR-alpha gene knockdown 

within normal human keratinocytes simulated the genomic profile 

observed in psoriatic skin lesions.  They propose that restoration of LXR-

alpha expression/function within a psoriatic lesion may help to switch the 

transition from psoriatic to symptomless skin (Gupta et al., 2009). 

 

     From the previous finding the following question is raised: 



Does the expression of LXRs is defective in psoriatic skin or there is a 

functional defect? Thus, LXR agonist may be of value in treating 

psoriasis. 

 

 

Aim of the work: 
     The aim of this study is to detect if there is a defect in the expression 

of Liver X-receptors alpha and beta (LXRs α, β) in psoriatic skin or not, 

and if this defect ( if present )is related to severity of psoriasis or not. 

 

Subjects and methods: 
• Twenty five patients with various forms of psoriasis and 25 age 

and sex comparable healthy volunteers served as control will be the 

subject of our study.  

• Every subject will be subjected to the following: 

- Complete history taking 

- Full clinical examination 

- PASI score to detect severity of psoriasis. 

• Punch skin biopsies will be taken from psoriatic skin lesions as 

well as normal control skin for detection of gene expression of 

LXR alpha and beta receptor by R T- PCR using gel 

documentation system supplied by Biometra . 

• The data will be collected and statistically analysed. 
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Table (4): Raw data of the patients Psoriasis patients (n= 25). 

Case No Age (y) Sex Skin type Extent of the lesion
(PASI score) 

Precipitating factors Duration of the  
disease(months) 

Previous treatment Associated disease Family history 

1 28 M �V 5.6 No 12 MTX No -ve 
2 53 M �V 4.8 Psychic stress 60 Topical steroids Liver -ve 

3 44 M III 28.2 Psychic stress 18 Topical steroids/ salicylic acid Liver -ve 
4 33 F III 1.2 Psychic stress 48 Emollients/salicylic acid Liver -ve 

5 55 M �V 14.4 Psychic stress 1 Emollients/salicylic acid No -ve 

6 42 M �V 13.5 No 240 MTX/retinoids No +ve 
7 50 M �V 6 Psychic stress 12 No No -ve 

8 50 F �V 2.4 No 60 Emollients/salicylic acid Hypertension -ve 

9 21 F III 19.2 Psychic stress 96 MTX/ topical steroids No +ve 

10 57 F �V 25.2 Psychic stress 360 PUVA Hypertension/DM -ve 
11 40 F III 2.8 No 240 Emollients/ salicylic acid/ PUVA No -ve 
12 57 F III 0.6 No 18 Emollients No -ve 
13 55 M III 4.8 Psychic stress 84 Emollients/ salicylic acid No -ve 
14 23 M �V 16.2 Psychic stress 120 Emollients/ salicylic acid No +ve 

15 42 F III 7.2 Psychic stress 216 Emollients/ salicylic acid/ PUVA DM -ve 
16 31 F �V 4.6 No 72 Topical steroids Arthritis +ve 
17 37 M �V 10 No 30 Systemic steroids Hypertension +ve 
18 27 F III 10.6 No 48 Emollients/ salicylic acid/topical 

steroids 
 
No 

-ve 

19 44 M III 18.9 No 48 No No +ve 
20 32 M V 8.6 No 240 MTX/PUVA Hypertension +ve 
21 24 M �V 8.1 No 180 No No +ve 
22 49 M �V 5 No 204 MTX Arthritis +ve 
23 40 M III 6.6 No 240 Topical steroids Arthritis +ve 
24 17 F �V 14.5 No 72 Topical steroids No +ve 
25 34 F III 17.4 No 216 MTX/retinoids Hypertension/DM +ve 
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