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Abstract 

Background: Psoriasis is a disorder with genetic and immunologic background. Leptin can 

involve in development of psoriasis by regulation the T-helper response. 

Objective: Our primary goal is to study the effect of polymorphism (G-2548A) of the leptin 

(LEP) gene as a risk factor for predisposition of psoriasis, and relation between the leptin serum levels 

and leptin 2548 gene polymorphism.   

Methods: The study involved 100 patients with psoriasis and 80 healthy controls. Analysis of 

G-2548A polymorphism of the LEP gene was made by the PCR and restriction fragment length 

polymorphism technique. The relationship between LEP gene polymorphism and the clinical features 

of the patients was analysed. Serum leptin levels and proportions of comorbidities in patients vs 

controls were compared. 

Results: In controls, the GA, AA and GG frequencies were 50%, 30% and 20%, respectively, 

while in patients, the distribution of genotypes was 48%, 20% and 32%, respectively, with significant 

difference between patients and controls. 

There were a significant differences in the genotype distribution of  Leptin -2548 cytokines 

examined with respect  to its serum levels in patients group. the GG genotype  mean of serum level 

was(23.4 ± 4.1ng/ml), and GA  were 20.5 ± 6.84 and AA was (16.2 ± 5.86 ng/ml).  

Conclusion: LEP G-2548A polymorphism could be a predictor for higher plasma leptin and 

increased risk of psoriasis and could be used as a marker for psoriasis-related comorbidity risk. 
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Introduction 

  Psoriasis is a common and complex 

disease affecting approximately 2% to 3% 

of the world population. This disease can 

manifest itself in the skin, as well as affect 

the nails and joints of patients
(1)

. In 

addition, psoriatic patients have been 

found to have increased risk of a distinct 

pattern of other chronic disorders 

including coronary artery disease, 

metabolic syndrome, fatigue, and 

depression
(2)

. 

As is the case of many autoimmune 

diseases its real cause remains poorly 

defined, also the pathogenesis of psoriasis 

it still not understood perfectly 
(3)

 . Cells in 

the dermis and epidermis including dermal 

dendritic cells, epidermal Langerhans cell, 

melanocytes, and migrating lymphocytes, 

are considered important in this aspect and 

are known to produce a great variety of 

cytokines.  The possibility that psoriatic 

epidermal hyperplasia results from 

increased local cytokine that produce  by 

keratinocytes or by activated cellular 

elements in the inflammatory infiltrate has 

drawn increasing attention .  
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As psoriasis is a disease with genetic and 

immunologic background, and leptin has 

been suggested to provide a link between 

T-cell function and inflammation in 

psoriasis , our primary goal is to 

investigate whether the functional 

polymorphism (G-2548A) of the LEP gene 

is involved in the genetic predisposition in 

a sample of Iraqian patients with psoriasis, 

and our secondary goal is to examine 

relation between serum levels and Leptin 

2548 G/A gene polymorphism
(4)

 .  

Leptin (OB protein) is a 16 kDa  adipokine, 

which was initially described as an 

adipocyte-derived hormone. It is coded by 

obesity gene localized on the 7q31 

chromosome. The adipose tissue is a major 

source of leptin and its circulating 

concentrations indirectly reflect body fat 

stores. Leptin is an important signal in the 

regulation of food intake and energy 

balance and its levels  usually correlate 

with BMI 
(5)

 . It links nutritional status 

with neuroendocrine and immune 

functions, and its role in the modulation of 

immune response and inflammation has 

recently become increasingly evident.  The 

increase in leptin production that occurs 

during infection and inflammation strongly 

suggests that leptin is a part of the 

cytokine network that governs the 

inflammatory-immune response and the 

host defense mechanisms. Leptin plays an 

important role in inflammatory processes 

involving T cells and has been reported to 

modulate T-helper cell activity in the 

cellular immune response 
(6)

 . Hence, 

leptin has a dual role in inflammation: it 

activates monocyte/macrophage cells and 

potentiates production of the 

proinflammatory cytokines, TNF-α, 

interleukin (IL)-6 and 9, and directs T cell 

differentiation to Th1 phenotype, 

expressing interferon (INF)-γ and IL-2. On 

the other hand, it expresses certain anti-

inflammatory properties by releasing IL-1 

receptor antagonist 
(7)

 . Several studies 

have implicated leptin in the pathogenesis 

of autoimmune inflammatory conditions, 

such as rheumatoid arthritis (RA). In 

patients with RA, it is reported that fasting 

leads to an improvement in disease activity, 

which was associated with a marked 

decrease in serum leptin and a shift 

towards Th2 cytokine production 
(8).

 

Despite the fundamental role of leptin in 

energy balance regulation, only few obese 

patients present leptin deficiency as a 

result of rare mutations that cause severe 

monogenic syndromes 
(9).

 Actually, most 

obese individuals have increased leptin 

concentrations in blood , which led to the 

concept of leptin resistance . This 

phenomenon has been related to genetic 

mutations 
(10),

 leptin self-regulation 
,
 

limited tissue access due to saturation of 

leptin transport by LEPR-a  and cellular or 

circulating molecular regulation  Leptin 

resistance explains why exogenous 

administration of this hormone is not 

efficient to control body weight in the 

majority of obese patients 
(11).

 

people with leptin deficiency are very 

obese . On the other hand, obese patients 

have higher leptin concentration. However, 

they do not react to higher leptin levels by 

a decrease in their appetite 
(12)

 . Therefore, 

it is supposed that obese patients are 

resistant to leptin, just as in type 2 diabetes, 

where insulin resistance is observed . 

Furthermore, hyperleptinemia caused by 

obesity is an important risk factor leading 

to the development of type 2 diabetes 
(13)

 . 

Hyperleptinemia may lead to the 

development of atherosclerosis in obese 

patients . Other authors suggest that leptin 

is involved in the formation of 

atheromatous plaques 
(14)

 . The suggestion 

has been made to regard elevated leptin 

levels as an independent factor indicating 
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future coronary disease and cardiovascular 

complications 
(15)

 . 

An assumption, based on the articles 

mentioned above, can be made that leptin 

is correlated with metabolic syndrome, and 

moreover it may be involved in the 

pathophysiology of psoriasis. 

One of the earliest attempts to try and 

identify patterns of cytokine expression 

that would have an immunologic context 

was provided by Mossmann and 

colleagues who proposed the T-Helper 

(TH)-1 and TH-2 cytokine network 

theories
.(16)

.  According to this proposal, 

immune responses were identified in 

various murine models that appeared to be 

mutually exclusive and self-reinforcing. In 

the TH-1 cytokine network immune 

response, the net effect of producing IL-2, 

IFN-γ, and TNF-α was to promote a T 

cell–mediated reaction. Conversely, in the 

TH-2 cytokine network response, the net 

immune response included IL-3, IL-4, IL-5, 

and IL-10 contributing to a humoral or B 

cell–mediated immune reaction. Of course, 

in psoriasis, because no one has 

consistently demonstrated or identified a 

specific antigen, the question arose 

whether psoriatic plaques would be 

characterized as either a distinct TH-1 or 

TH-2  type of immune response.
(1)

 

Cytokines are small polypeptides produced 

in response to antigens, microorganisms or 

other non-infectious stimuli.
(17)

 .They are 

capable of regulating immune and 

inflammatory reactions and interacting 

with the endocrine and nervous systems. 

Because they are not stored, they are 

released in small amount to induce a self-

limited events as a result of cellular 

activation after synthesis initiated by gene 

transcription.
(18)

 Cytokines generally 

mediate interactions between cells that are 

in close proximity via engagement of 

specific receptors acting in an either 

autocrine or paracrine fashion. Cytokines 

are generally appreciated for their ability 

to influence the proliferation, 

differentiation, or secretion of 

proinflammatory or anti-inflammatory 

factors by resident and recruited cell 

types.
(19) 

. 

It is known that leptin is influenced by 

proinflammatory cytokines , patients with 

an acute-phase response have significantly 

higher serum leptin levels. Leptin 

increases IL-2 and interferon- (IFN-) 

production and decreases IL-4 levels. Thus, 

leptin may play an important role in the 

regulation of the T-helper (Th1/Th2) 

balance towards the Th1 type.
(20).  

Several 

studies have reported correlations of 

different variations throughout the length 

of the OB gene, such as promoter, 

noncoding, and coding regions, with 

different diseases. 
(21)

.  
The  secretion of TNF-α and IL-6  from 

keratinocytes and secretion of IL-6, IL-8, 

IL-17, IL-22, TNF-α and IFN-g from T 

lymphocytes are mostly stimulated by 

leptin. Recent studies have demonstrated 

that increased serum leptin level positively 

correlates with the psoriasis disease 

severity 
(22).

 Furthermore, other reported 

that leptin regulates naive and memory T 

cell proliferation followed by increased 

Th1 and reduced Th2 cytokine production. 

These results are consistent with the view 

that leptin affect psoriatic pathophysiology 

through the regulation of cytokines 

including IL-6, IL-8, IL-17, IL-22 and  

TNF-α 
(23)

.  

 

Single nucleotide polymorphisms (SNPs) 

are the most frequent occurring 

manifestation of genetic variation in the 

human genome. Approximately one out of 

every 1000 nucleotides in the human 

genome is expected to be a SNP site, 

accounting for more than 90% of all 

differences between humans. SNPs 

contribute to the variation in human 

phenotypes, such as disease susceptibility, 

responses to drugs and environmental 

chemicals, and susceptibility to infection 
(24).
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The leptin (LEP) gene, the human 

homolog of the rat obese (OB) gene, has 

been cloned and sequenced . It is located at 

7q31.3 and expresses a 4.5-kb mRNA in 

adipose tissue. Both the structure of leptin 

and that of its receptor suggest that leptin 

should be classified as a cytokine. It is 

known that leptin is influenced by 

proinflammatory cytokines
(25).

  

 Several studies have reported correlations 

of different variations throughout the 

length of the OB gene, such as promoter, 

noncoding, and coding regions, with 

different diseases.  The single nucleotide 

polymorphism (SNP) ( G→A) in the 

5′flanking region at –2548 has been shown 

to be involved in LEP gene regulation
(26)

 .  

 

There is a high variability in the 5 ′ -

flanking region in the leptin gene, and a 

bulk of studies has been conducted on the 

association between leptin gene variants 

and the obesity risk. Among the variants 

studied, a common single- 

nucleotide polymorphism identified in the 

5 ′ -untranslated region of the leptin gene 

(LEP –2548 G/A polymorphism) is the 

most studied one. Substantial data 

indicated that the LEP –2548 

polymorphism was associated with the 

variations in plasma leptin and body mass 

index (BMI) in both obese and non-obese 

individuals 
(27)

 . 

 The mechanism may be that the LEP –

2548 G/A polymorphism influences leptin 

expression, possibly at the transcriptional 

level, and therefore also adipose secretion 

levels of the hormone  . However, the 

direct association between the –2548 G/A 

polymorphism and obesity remains vague. 

While most current published studies have 

failed to identify a significant association 

in various populations 
(28)

 , 3 studies found 

that the current variant was significantly 

associated with the risk of obesity (defined 

as BMI ≥ 30) in subjects of mixed race 

(South America)  and Caucasians (Turkish 

and Tunisian)  . Additionally, while most 

pieces of evidence have indicated that the 

frequency of the GG genotype or G allele 

is higher in the obesity or overweight 

group compared to that of the control in 

various populations 
(29)

 ,  found a sharply 

contrasting outcome,  that the 

homozygosity for the A allele is 

significantly associated with an increased 

risk of obesity. All  these inconsistencies 

in the magnitude or direction of the 

association may lead to a poor 

understanding of the true association 

between the LEP –2548 G/A 

polymorphism and obesity
(30).

 

 

Material and Methods  

patients with psoriasis who had not 

received any prior local or systemic 

treatment within two months were 

included in the study. The diagnosis was 

made clinically, based on characteristics of  

psoriatic . patients with psoriatic arthritis 

were excluded. The severity of psoriasis 

was assessed by the psoriasis area and 

severity index (PASI) for each patient. The 

control group was comprised of  healthy, 

non psoriatic volunteers with no family  

history of psoriasis. A total of 100 patients 

(41 males, 59 females), and 80 healthy 

subject ( 39 male ,41 female) were 

included in this study , 10 ml blood sample 

were taken from patient and control group. 

Sample collection and Leptin 

measurements of Blood samples were 

prospectively collected with the 

appropriate Ethical Committee 

permissions, from patients attending 

dermatology Outpatients Clinics at  Tikrit 

Teaching  Hospital in Iraq. Each sample 

had been collected in a two tubes first one 

for ELISA where serum was separated 

within 1 h of blood collection after 

spinning for 15 min at 1500 g. The serum 

was stored without preservative at _20 C 

and then thawed just prior to testing 

second tube for DNA polymorphism. 

Psoriasis  was diagnosed according to the 

its standard criteria. Relevant data 

collected from all subjects included age, 

sex, weight, height, BMI, waist 
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circumference, smoking habit, duration of 

psoriasis onset, age of psoriasis onset , and 

severity of psoriasis, was measured 

according to PASI score . BMI was 

calculated as weight (kg) ⁄ height (cm2).   

Serum  Leptin concentrations were 

determined using the commercially 

available enzyme-linked immuno-sorbent 

assay (ELISA Ultra sensitive), kit supplied 

by BOSTER Immunoleader ( USA). The 

assays employ the quantitative sandwich 

enzyme immunoassay technique using 

recombinant human Leptin  with 

antibodies raised against the recombinant 

proteins .  

  DNA was isolated from the whole 

peripheral blood taken into 

ethylenediaminetetraacetic acid (EDTA) 

tubes with the use of   Omega DNA 

Isolation Kit (Omega , USA). 

The product of DNA  extracted had been 

calculated   by Thermo Scientific   

Nanodrop 2000 to determine the quantity 

and quality of DNA. the samples were 

send to LJMU and saved in -80 in life 

science building.    

Molecular study of the LEP gene For 

molecular study of SNP in the LEP gene 

2548G ⁄ A  and genotyping, genomic DNA 

was extracted and then genotyped by 

polymerase chain reaction ⁄ restriction 

fragment length polymorphism (PCR & 

RFLP) according to the method performed 

by Iciek et al. (16). Genomic DNA was 

isolated from EDTA anticoagulated whole 

peripheral blood samples using the 

E.Z.N.A blod DNA kit (Omega). G-2548A 

polymorphism in lep gene promoter was 

determined by polymerase chain reaction-

restriction fragment length polymorphism 

(PCR-RFLP). Briefly, a 242 bp fragment 

of lep gene promoter was PCR amplified 

from genomic DNA (100 ng) using 25 

picomols of each specific forward 

 (5’-TTTCCTGTAATTTTCCCGTGAG-

3’) and reverse  (5’-

AAAGCAAAGACAGGCATAAA-3’) 

primers.  

we were used Touchdown (TD) PCR  that 

offers a simple and rapid means to 

optimize PCRs, increasing specificity, 

sensitivity and yield, without the need for 

lengthy optimizations and redesigning of 

primers. TD-PCR employs an initial 

annealing temperature above the projected 

melting temperature (Tm) of the primers 

had been  used, then progressively 

transitions to a lower, more permissive 

annealing temperature over the course of 

successive ten cycles that been used in this 

method .  Any difference in Tm between 

correct and incorrect annealing will 

produce an exponential advantage of 

twofold per cycle. We were used this 

technique to avoid confusing between the 

small segments with 61 base paired which 

more similar the size of primer dimers that 

may be produce so by such method we 

were overcome to this problem  an 

addition to run these product with agarose 

electrophoresis to confirm our result  so 

we start with annealing temperature 61°C 

and gradually decrease with cycling 

process ( 1°C  for each step) by the end of 

10 cycles  annealing temperature become  

below  that of primer 51 °C and continue 

for the next 30 cycles.  PCR was 

performed at 94°C for 5 min, 94°C for 30 

s, 51°C for 45 s and 72°C for 60 s, for 30 

cycles, with a final extension step at 72°C 

for 5 min in the presence of  DNA 

polymerase SYBR mix (Qiagen). 

All Primers  were  purchased from an 

established oligonucleotide 

manufacturer(Eurofins MWG Operon, 

Anzingerstraße 7a D- 85560 Ebersberg  

order ID: 3235890 ),  Lyophilized primers  

dissolved in TE  stock solution of 100 μM . 

Primer stock solutions were stored in 

aliquots at –20°C  until used.   

 PCR products (0.5 μg DNA) were then 

treated with 1 U Cfo I (Promega 

corporation R 6241 USA) for 4 h at 37°C. 

Restricted samples were resolved by 2% 

agarose gel electrophoresis and visualized 

by ethidium bromide staining. The 

recognition sequence of restriction enzyme 

at the site of polymorphism so its produce 

DNA segment with   different length size 

according to the genotype they have .   
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Two fragments of 181 and 61 bp were 

expected for homozygotes GG, three 

fragments of 242, 181 and 61 bp for 

heterozygotes GA and a unique 242 bp 

fragment for homozygotes AA  

Mix gently by pipetting , close the tube 

and centrifuge for a 15 seconds in a 

microcentrifuge . incubate at the optimum 

temperature for 4 hours .  Add 4 µl of 6X 

loading buffer and proceed to gel analysis. 

The ladder that used in electrophoresis was 

the hyperladder IV (BIOLINE)10 band  

50bp and 100bp-1000bp 

Results  

There were no significant differences in 

age and BMI and levels of cytokines 

between male and female  in patients  and 

control gruop (P >0.05).table(1) .  

In this study we observed a significant 

increase in The mean levels of Leptin of 

the patients than those of the control. 

Leptin  serum levels were19.93 ± 6.69 

ng/ml , 14.62 ± 4.2 ng/ml in patients and 

control group respectively as shown in 

table (2) .  

Association of G/A SNP in Leptin -2548  

with psoriasis: The genotype distribution 

of G/A SNP in Leptin -2548 among  

psoriasis patients and healthy control was 

shown in Table (3). The observed 

genotype frequencies in both groups were 

similar to the expected according the 

Hardy-Weinberg equilibrium . There was 

no association between the genotypes of 

G/A SNP in Leptin -2548  and psoriasis in 

the investigated Iraqian population. The 

distribution of genotypes among patients 

was similar to that observed in the control 

group Genotypes distribution of Leptin -

2548 promoter gene were GG 0.32 and 

0.20 , GA 0.48 and 0.50 , AA 0.20 and 

0.30 in patient and control group 

respectively as shown in table (3). 

Our results confirmed that There were a 

significant differences in the genotype 

distribution of  Leptin -2548 cytokines 

examined with respect  to its serum levels 

in patients group. the GG genotype  mean 

of serum level was(23.4 ± 4.1ng/ml), and 

GA  were 20.5 ± 6.84 and AA was (16.2 ± 

5.86 pg/ml). As show in table (4).  Also 

There were a  significant difference in 

genotype distribution of  Leptin -2548  

cytokines examined with respect to its 

serum level in  control group GG was 16.5 

±2.75 , GA was 15.4 ± 4.22 and AA was 

12.0 ± 4.16. table (3). 

 

Since lepG-2548A polymorphism could be 

affecting lep transcription and therefore 

leptin synthesis, our result indicate that 

there were a significant increase in serum 

levels of Leptin in obese patients  who had 

a GG genotype  than non obese, while 

there were no significant differences with 

other genotypes  ( GA,AA) table (5) . 

the cytokines serum levels have a 

significant relation with obesity  an 

addition to it is relation with psoriasis .  

Our result indicate that the there were a 

significant higher level of Leptin in sever 

cases than that in  mild  cases of psoriasis   

in obese patients  table (6) . Our result 

appeared that there were no significant 

differences in Leptin 2548 genotypes 

distribution depends on severity of 

psoriasis (PASI score) table (7). 

 

Discussion  

Our study observed  that the serum level of 

leptin was significantly higher in patient 

than  that  of control group. This result is 

totally agree with others who confirm that  

leptin serum level are significantly 

increase in patients of psoriasis than 

healthy control group
(31). 

The adipose tissue is a major source of 

leptin and its circulating concentrations 

indirectly reflect body fat stores. Leptin is 

an important signal in the regulation of 

food intake and energy balance and its 

levels usually correlate with BMI 
.
 It links 

nutritional status with neuroendocrine and 
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immune functions, and its role in the 

modulation of immune response and 

inflammation has recently become 

increasingly evident. The increase in leptin 

production that occurs during infection and 

inflammation strongly suggests that leptin 

is a part of the cytokine network that 

governs the inflammatory-immune 

response and the host defense mechanisms. 

Leptin plays an important role in 

inflammatory processes involving T cells 

and has been reported to modulate T-

helper cell activity in the cellular immune 

response 
(32).

 Hence, leptin has a dual role 

in inflammation: it activates 

monocyte/macrophage cells and 

potentiates production of the pro-

inflammatory cytokines, TNF-α, 

interleukin (IL)-6 and 9, and directs T cell 

differentiation to Th1 phenotype, 

expressing interferon (INF)-γ and IL-2. On 

the other hand, it expresses certain anti-

inflammatory properties by releasing IL-1 

receptor antagonist 
(33).

 Several studies 

have implicated leptin in the pathogenesis 

of autoimmune inflammatory conditions, 

such as rheumatoid arthritis (RA). In 

patients with RA, it is reported that fasting 

leads to an improvement in disease activity, 

which was associated with a marked 

decrease in serum leptin and a shift 

towards Th2 cytokine production .    

Epidemiological studies suggest that, 

worldwide, populations of patients with 

psoriasis are not only burdened with its 

symptoms, but also have a high prevalence 

of metabolic disorders, including obesity, 

insulin resistance, dyslipidemia, 

hypertension and the associated 

cardiovascular consequences . 

 Also this study found that there is no 

significant differences  of serum level of   

leptin between mild and sever cases of 

psoriasis even thought there were a 

significant relation between serum levels 

of leptin and PASI score that represent the 

severity of psoriasis. this  findings were in 

agreement with a multiple studies have 

indicated that  an association exists 

between leptin level and  psoriasis  .  this 

study  approved that there is a significant 

relation between PASI score and BMI the 

same that approved by a  other studies 

have indicated that an association exists 

between psoriasis and obesity 
(34)

 . This 

finding confirm that there are other factors 

effects the Leptin levels . Two prospective 

studies indicated that a higher body mass 

index (BMI) and weight gain are risk 

factors for incident psoriasis  
(35)

 . Zhang et 

al. reported that the severity of psoriasis, 

as measured by the Psoriasis Area and 

Severity Index (PASI), was significantly 

correlated with BMI in a hospital-based 

study in the Chinese Han population 
(36)

 . 

Dermatologists from Taiwan also observed 

a significant linear trend between clinically 

more severe psoriasis and increased BMI, 

and reported that moderate-to-severe 

obesity was associated with a significantly 

increased risk of clinically more severe 

psoriasis, compared to patients with a 

normal BMI . 

Epidemiological studies indicate that there 

is a high prevalence of metabolic disease 

in patients with psoriasis and that patients 

with psoriasis and other metabolic 

comorbidities have a poor long-term 

clinical outcome. In our clinical evaluation 

of 100 adult patients with psoriasis , we 

confirmed that being overweight or obese 

was a risk factor for psoriasis, consistent 

with previous research. Zhang et al. 

reported that the PASI correlated with 

BMI 
(35)

 .this is the first study highlighting 

the possible role of LEP G-2548A 

polymorphism as a predictor for psoriasis 

and relation between psoriasis and obesity  

among a sample of Iraqi population. This 

study showed that people carrying LEP 

2548G allele had significantly more 

prevalence of psoriasis than other subject , 

suggesting that LEP G-2548A 

polymorphism could be a psoriasis  

predictor. 

We found that LEP 2458GG genotype was 

significantly associated with increased 

plasma leptin and prevalence of psoriasis . 

The relationship between LEP 2548G 

allele and increased plasma leptin 



Association between Leptin 2548 G/A gene  polymorphism and serum Leptin in patients with psoriasis 

 

Tikrit Medical Journal 2016;21(1):236-248 
 

concentrations was previously described in 

obese and diabetic individuals 
(37)

 . 

Our results were in agreement with many 

studied  who found  that an association 

between the G-2548A polymorphism of 

the LEP gene with psoriasis in deferent 

populations . also our result were not in 

agreement with Kara et al. 
(38)

 who found 

lack of association between the G-2548A 

polymorphism of the LEP gene with 

psoriasis in a Turkish population. 

leptin concentrations were significantly 

higher in obese  having the GG variant in 

lep promoter in comparison with the AA 

genotype, with p<0.05 according to 

ANOVA-TUKEY test . this finding in 

agreement with others 
(39-40 )

  suggesting 

that LEP G-2548A polymorphism is a 

strong obesity predictor. An association of 

LEP G-2548A polymorphism and 

increased BMI was also found in 

overweight Europeans  and in a sample of 

Taiwanese Aborigines with extreme 

obesity . 
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Table show(1) mean and St.D of  age , BMI and   cytokines in both male and female of 

patients groups. 

Gender   N Mean Std.D   P value  

AGE     Female  59 38.2 12.46  
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 years    Male  41 33.9 12.97 ≥0.05 

PASI     Female 

score      Male  

59 

41 

11.07 

9.56 

6.14 

3.65 

 

≥0.05 

BMI     Female  

Kg/m
2
  Male   

59 

41 

27.04 

26.3 

4.38 

5.24 

 

≥0.05 

Leptin  Female  

ng/ml    Male  

59 

41 

20.25 

19.46 

6.56 

6.94 

 

≥0.05 

 

Table(2)  show the serum level of IL-6, TNF-alpha and Leptin between patients with psoriasis 

and control group. 

value Control 
 N0: 80 mean ± SD  

Psoriasis patients  
No: 100  mean ± SD 

Cytokines  

≤ 0.001 14.62 ± 4.2 ng/ml 19.93 ± 6.69 ng/ml 
 

Leptin 

 

 

Table(3) show the Allelic frequency and genotypes   disruption  of cytokines polymorphism 

in patients and control groups. 

P valuve  Healthy control 

 

N 80 % 

Psoriasis patients 

 

N 100 %  

 

 

 

 

≥ 0.1 

 

 

74(46.25%) 

86(53.75%) 

16(20%) 

40(50%) 

24(30%) 

 

112(56%) 

88(44%) 

32(32%) 

48(48%) 

20(20%) 

Leptin 2548 

Alleles          G 

                     A 

Genotypes    GG             

                     GA             

                     AA 

 

 

Table(4) show a Plasma  leptin levels  (ng ⁄ ml) in psoriatic patients and control gruops with 

the different genotypes of 2548 G/A polymorphism 

P value AA GA GG  

≤ 0.05 16.2 ± 5.86  20.5 ± 6.84 23.4 ± 4.1 Psoriasis patients 

Leptin mean +SD 

≤ 0.05 12.0 ± 4.16 15.4 ± 4.22 16.5 ± 2.75 Control  

Leptin mean +SD 
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Tabe(5) show the Effect of G-2548A polymorphism in the leptin promoter gene on  leptin 

serum level in obese and normal weight of patient with psoriasis. 

Leptin gene -2548 

G/A 

polymorphism  

Serum level of Leptin in ng/ml 

 

 

 

P value  Normal weight  

BMI <25 

Obese  

BMI ≥30 

           GG 21.09 ± 4.40 

 

 

25.32 ±  1.90 

 

 

 

0.019 

           GA 19.51 ± 7.60 

 

 

23.02 ±  5.25 

   

 

0.171 

           AA 16.43 ±  7.06 

 

 

17.9 ± 4.97 

 

 

0.722 

 

Table(6). show the serum level of leptin in obese patient depend on psoriasis severity. 

 

 

 

 

P value  

Leptin serum levels ng/ml     

Obese Patients  BMI ≥        30kg/m
2
 

    

  

Std. Deviation Mean  N 

0.08 7.05 20.24 7 Mild   PASI <10 Psoriasis 

severity  3.34 24.04 17 Sever PASI ≥ 10 

 

Table (7) show the Effect of G-2548A polymorphism in the leptin promoter  on mean leptin 

serum level in obese and normal weight of patient with psoriasis 

Leptin gene -2548 

G/A 

polymorphism  

Serum level of Leptin in ng/ml 

 

 

 

P value  Mild psoriasis  

PASI <10 

Sever psoriasis 

PASI ≥ 

           GG 23.43 ± 4.39 

 

 

22.77 ±  3.99 

 

 

 

0.664 

           GA 17.95 ± 7.89 

 

 

24.02 ±  2.16 

   

 

0.002 

           AA 14.77 ±  6.39 

 

 

17.92 ± 4.93 

 

 

0.242 
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Figure (6) Restriction fragments length polymorphism (RFLP) distribution pattern of LEP 

G2548A polymorphism. Line 1 Ladder of 100pb line 2 G and A allele. 

 


