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Abstract 
Background: Psoriasis is considered a common skin disease, marked by the 
production and elevation of inflammatory plaques that regularly shed scales 
resulting from extensive skin epithelial cell proliferation. T lymphocytes, 
neutrophils, and other leukocytes enter the irritated skin, resulting in epi-
dermal keratinocyte hyperplasia, vascular hyperplasia, ectasia, and T lym-
phocyte, neutrophil other forms of leukocyte infiltration. Aim of the Work: 
the study aimed to investigate the role of IL-37 and VEGF gene expression in 
the pathogenesis of psoriasis in Egyptian patients. Methodology: Polymerase 
chain reaction techniques (PCR) were applied to detect VEGF in the skin 
homogenates of psoriasis patients. In addition, the ELIZA technique was ap-
plied to investigate IL-37 in skin homogenates. One hundred cases have been 
divided into two groups: 50 healthy volunteers as the group I healthy control; 
50 psoriasis patients as group II. PCR real-time technology was assessed 
through extracted DNA samples for VEGF amplification in skin homogenate. 
Result: Our results revealed that psoriasis patients significantly had a sub-
stantial reduction in IL-37 compared to the control group (p < 0.001). How-
ever, there was a significant increase (p < 0.001) in VEGF in psoriasis patients 
compared to the control group. Conclusion: There is a significant inverse 
association between IL-37 and VEGF in psoriasis patients. Study findings re-
vealed that IL-37 gene expression decreases while VEGF gene expression in-
creases in psoriatic individuals. Such a measurement may be beneficial in de-
termining the severity of the condition, as well as taking into consideration of 
the disease’s diagnosis. 
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1. Introduction 

Psoriasis is an autoimmune disease that produces a fast accumulation of skin 
cells on the skin’s surface, resulting in scaling [1]. The condition affects 2% of 
the world’s population, with a frequency of around 4.6 percent in affluent coun-
tries [2]. The most frequent etiological cause is stress, and individuals with 
chronic diseases such as Crohn’s disease are more prone to get psoriasis [3]. 
Psoriasis appears to be linked to beta-blockers, synthetic antimalarial, lithium, 
nonsteroidal anti-inflammatory drugs (NSAIDs), and tetracyclines [4]. Patients 
who are expected to have cardiovascular comorbidities are more common in pa-
tients with severe illnesses [5]. 

IL-37 is a newly discovered cytokine from the IL-1 family in five different iso-
forms. IL-37 can inhibit an overactive immune response as an immunosuppres-
sive agent. The protein IL-37 protects against endotoxin shock, autoimmune 
disorders, ischemia-reperfusion damage, and cardiovascular illnesses. In addi-
tion, IL-37 may have anticancer properties. The IL-37 and its receptors might be 
used to investigate, diagnose, and treat immune-related diseases, including cancers 
[6]. Moreover, IL-37 is a potent innate immunity inhibitor because it shifts the cy-
tokine balance far from severe inflammation [7]. The function of interleukin 37 
(formerly known as IL-1 family 7) is unknown. In macrophages and epithelial cells, 
IL-37 expression nearly entirely reduced the production of pro-inflammatory cy-
tokines, whereas suppressing endogenous IL-37 in human blood cells enhanced 
the quantity of these cytokines. On the other hand, anti-inflammatory cytokines 
remained unchanged [8]. 

The angiogenic factor is a substance that promotes blood vessel growth. VEGF 
was first discovered as a vital potent stimulus for vascular endothelium [9]. 
Vascular endothelial growth factors (VEGFs) are critical regulators for vascular 
development and blood and lymphatic arterial functioning in health and disease 
[10]. During embryogenesis, VEGF is considered a crucial regulator of physio-
logical angiogenesis, skeletal development, and reproductive activities. VEGF 
has also been related to pathological angiogenesis in cancers, ocular nonvascular 
disorders, and other ailments [11]. 

2. Subject and Methods 
2.1. Subjects 

The current study is a case-control study conducted at a hospital (El-Kser 
El-Any hospital) from 2018 to 2020. Approval was received from local health 
authority legal and scientific committees. Individuals under study were classified 
into two groups. 
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2.2. Detection of Psoriasis by ELISA  

According to the manufacturer instructions of cloud-clone Corp, USA, the me-
thod was done. Principle of the assay: The sandwich enzyme-linked immuno-
sorbent test (ELISA) kit is based on the conventional sandwich technique. 
96-well plates have been pre-coated with a goat polyclonal antibody specific for 
IL-37. After adding the standards (E. coli expression system; Immunogen se-
quence: V46-D218) and test samples to the wells, a biotinylated detection polyc-
lonal antibody from goat specific for IL-37 is added, followed by washing with 
TBS buffer. Unbound Avidin-Biotin-Peroxidase Complex is added. 

TBS buffer is used to wash away the conjugates. TBS buffer is used to wash 
away the conjugates Substrate for horseradish peroxidase (HRP). The HRP en-
zymatic process is seen using TMB. TMB is catalyzed by HRP, resulting in a 
chromogenic reaction that produces a blue color product that becomes yellow 
when acidic TMB Stop Solution is added. The absorbance of the chromogenic 
reaction that results is measured. The amount of Human IL-37 sample caught in 
the plate is related to the density of yellow. 

2.3. Molecular Study 

Stored skin homogenate samples were used in molecular techniques such as ge-
nomic DNA extraction from skin homogenate samples. Then extracted DNA for 
PCR amplification for VEGF was assessed using PCR real-time technique. IL-37 
was analyzed using estimation by the ELIZA technique. 

According to the manufacturer’s instructions, total RNA was extracted using a 
Qiagen tissue extraction kit (Qiagen, USA). The total RNA (0.5 - 2 g) was utilized 
to convert to cDNA using Ferments’ high-capacity cDNA reverse transcription kit. 

2.4. Primer Sequence 

Table 1 refers to the sequence of the primers.  

3. Statistical Analysis 

The statistical program SPSS version 22 was used to code and input the data. 
Data were analyzed using the average, standard deviation, and frequency for quan-
titative and categorical variables. The independent t-test is also used to compare 
data across the groups, and chi X2 compares categorical variables. Statistically, a 
significance value was defined as a probability value (P-value) less than 0.05 [12]. 
 
Table 1. Refer to the primer sequence. 

BAX Forward primer 5’-CCCTGTGCACTAAAGTGCCC-3’ 

Reverse primer 5’-CTTCTTCACGATGGTGAGCG-3’ 

NFKB Forward primer 5’-CATTGAGGTGTATTTCACGG-3’ 

Reverse primer 5’-GGCAAGTGGCCATTGTGTTC-3’ 

βeta actin Forward primer 5’-TGTTTGAGACCTTCAACACC-3’ 

Reverse primer 5’-CGCTCATTGCCGATAGTGAT-3’ 
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4. Results 

The present study was conducted on a group of patients consisting of 100 sub-
jects, of matched age; the patients were enrolled from Dermatology dep., Faculty 
of Med., Cairo Uni. The participants were split into two groups, Group (I): 50 
non-patient volunteers as control and Group (II): 50 psoriasis patients. For all 
studied groups, the following were estimated: 1) IL-37 by ELISA technique; 2) 
VEGF gene expression by RT-PCR technique.  

4.1. Demographic Data 

Demographic data of all groups are shown in Table 2. It has been shown that the 
healthy control group was 100 (26 males and 24 females). However, the psoriasis 
patients group includes 88 individuals (28 males and 22 females). Results in Ta-
ble 2 and Figure 1 showed no significant variance in the age in the control and 
psoriasis patients (p = 0.9). Moreover, the difference was non-significant in sex 
between the control and psoriasis patients (p = 0.6). 

4.2. Clinical Data 

Regarding the clinical data of psoriasis patients Table 3, the PSA ranges from 
 
Table 2. Demographic data among the studied groups. 

Groups 
Control group 

N = 50 
Psoriasis group 

N = 50 
P-value 

Age 45.38 ± 7.96 45.56 ± 12.9 0.9 

Sex 
Male 26 (52%) 28 (56%) 

0.6 
Female 24 (48%) 22 (44%) 

The data were presented as a number, a percentage, and a mean, standard deviation (SD), 
with a p-value of 0.05 considered significant. 
 

 
Figure 1. Age of the studied groups. 
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Table 3. Clinical data among psoriasis patients. 

Variable N (%) 

PASI 
minimum 
maximum 

median 
mean ± SD 

 
0.9 
28.5 
6.5 

8.24 ± 6.7 

Duration (month) 
minimum 
maximum 

median 
mean ± SD 

 
100 
260 
120 

113.5 ± 82.68 

Onset 
gradual 
sudden 

 
45 (90%) 
5 (10%) 

Course 
progressive 
regressive 

remission & exacerbation 
stationary 

 
12 (24%) 

2 (4%) 
29 (58%) 
7 (14%) 

FH 
No 
Yes 

 
43 (86%) 
7 (14%) 

PPT factors 
cold 

stress 
stress, cold 

sun 

 
21 (42%) 
16 (32%) 
11 (22%) 

2 (4%) 

 
(0.9 - 28.5) with a median value of 6.5. The disease duration ranges from (100-to 
260) months with a median value of 120. 58% of psoriasis patients suffer from 
remission and exacerbation course, 24% have a progressive course, 14% statio-
nary, and 4% regressive course. A 4% of psoriasis patients have a positive family 
history. 42% of psoriasis patients reported that cold is precipitating factor, 32% 
reported stress as a precipitating factor, 22% said both stress and cold, and 4% 
reported that exposure to the sun is a precipitating factor.  

4.3. Molecular Study 

An assessment of VEG using PCR real-time technique and IL-37 using by ELIZA 
technique has occurred. 

4.3.1. Interleukin-37 Gene 
Data in Figure 2 show a significant decrease in the Interleukin-37 gene (IL-37) 
in psoriasis patients in comparison to the control (p < 0.001). Results revealed 
the behavior of IL-37 gene expression with its relationship with the age of the 
studied groups, which showed that IL-37 gene expression tends to increase as 
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participants get old in the control group. Conversely, IL-37 gene expression de-
creases as participants get old in the in-patient group Figure 3. 
 

 
Figure 2. Interleukin-37 gene (IL-37) among studied groups by ELISA technique. 
 

 
Figure 3. IL-37 gene expression behavior at different ages of the studied groups. 
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4.3.2. Vascular Endothelial Growth Factor (VEGF)  
Psoriasis patients had a substantial rise in VEGF compared to the control group 
(p < 0.001) Figure 4. Data shows the behavior of VEGF gene expression and its 
relationship with the age of the studied groups, which revealed that VEGF gene 
expression tends to be steady as participants get old in the control group. VEGF 
gene expression tends slightly to increase as participants get senior in-patient 
group Figure 5. 
 

 
Figure 4. VEGF among the studied group by RT-PCR. 

 

 
Figure 5. VEGF gene expression behavior at different ages of the studied groups. 
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4.3.3. Psoriasis Area Severity Index (PASI) 
PASI tends to decrease as Psoriasis patients get old Figure 6. 

4.4. Regression Analysis 
4.4.1. IL-37 Gene Expression 
IL-37 gene expression shows homogeneity with PASI and psoriasis duration re-
garding the patient’s age (categorized into seven age groups with five years in-
tervals), revealing the direct impact of PASI and psoriasis duration on the IL-37 
gene expression in the psoriasis patient Figure 7. Regression analysis shows a good 
correlation between IL-37 gene expression versus PASI and duration (month) 
regarding the age with r2 valued at 90.2% (p < 0.05). The regression equation is 
represented as: 
 

 
Figure 6. PASI at different ages of the psoriasis group. 
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Figure 7. IL-37 gene expression relation to (PASI and psoriasis duration) regarding the Pso-
riasis patient’s age as a categorical variable. 

 

( )IL-37 142.5 3.83PASI 0.4480 Duration Month= − −  

4.4.2. VEGF Gene Expression 
VEGF gene expression shows homogeneity with PASI and psoriasis duration 
regarding the patient’s age (which has been categorized into seven age groups 
with five years intervals), revealing the direct impact of PASI psoriasis duration 
on the VEGF gene expression in the psoriasis patient Figure 8. Regression anal-
ysis shows a good correlation between VEGF gene expression versus PASI and 
duration (month) regarding the age with r2 valued at 83.48% (p < 0.05). The re-
gression equation is represented as: 

( )VEGF 2.082 0.1694 PASI 0.01231Duration Month= + +  

4.4.3. IL-37 versus VEGF Gene Expression 
Polynomial regression analysis Figure 9, IL-37 versus VEGF gene expression 
showed a good correlation with r2 85.24% (p < 0.05). The regression equation is 
represented as:  

2 3IL-37 41148 26027 VEGF 5459 VEGF 380.3VEGF= − + − +  

IL-37 gene expression shows homogeneity with VEGF gene expression re-
garding the PASI of the patient (which has been categorized into 11 groups). 
This reveals the correlation between IL-37 and VEGF gene expression in psoria-
sis patients Figure 10. 

5. Discussion 

Psoriasis is a skin condition marked by the development of elevated, inflamma-
tory that continually excessive epidermal epithelial cell growth causes scales to  
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Figure 8. VEGF gene expression relation to (PASI and psoriasis duration) regarding the 
Psoriasis patient’s age as a categorical variable. 

 

 
Figure 9. Polynomial regression analysis between VEGF and IL-37 gene expression. 
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Figure 10. VEGF gene expression in relation to VEGF gene expression in regarding the 
PASI as a categorical variable. 
 
slough [3]. Psoriasis is an autoimmune disease that produces a fast accumulation 
of skin cells on the skin’s surface, resulting in scaling [1]. Psoriasis is mainly di-
agnosed by clinical examination. Psoriasis comes in various clinical manifesta-
tions. Chronic plaque psoriasis is the most prevalent, affecting 80 percent to 90 
percent of psoriasis patients. Plaques can develop everywhere on the body, but 
the most prevalent sites are the scalp, trunk, buttocks, and extremities. Psoriasis 
can sometimes manifest as an isomorphic reaction, in which new lesions appear 
on previously healthy skin that has been damaged. The severity of the condition, 
which is categorized as mild, moderate, or severe, can assist guide therapy [8]. 

IL-37 was discovered in the year 2000. The five isoforms of IL-37 that have 
been found so far are IL-37a-e, with IL-37b being the longest and most tho-
roughly studied [6]. IL-37 has been discovered in the colon, muscle, testis, breast, 
lung, and others [13]. PCR and subsequent DNA sequencing revealed that IL-37b 
was the most expressed isoform in human keratinocytes, followed by IL-37. In 
psoriasis, IL-37 has only been studied in a limited manner. To our knowledge, 
only two prior researches have looked at the anti-inflammatory properties of 
IL-37 in psoriasis [7]. 

In psoriasis, IL-37 has only been studied in a limited number of cases, with 
mixed outcomes. Using just the immune-fluorescence test, Teng et al., (2014) [7] 
prove that IL-37 was higher in human LP skin than in healthy control skin, 
which was related to increasing psoriasis severity was localized to memory CD4+ 
T cells in the epidermis and macrophages in the dermis. In the current study, 
IL-37 gene expression was significantly lower in LP skin than in NP skin. IL37 
mRNA was also shown to be lower in LP skin than in healthy controls, which is 
consistent with Rnholt et al.’s (2020) findings [14]. In addition, a new study has 
backed up the current qPCR findings [15] and [16].  

IL-37 protects against inflammation in a variety of different ways [17]. Injec-
tions of plasmid-coding human IL37 sequence-formulated cationic liposomes 
treat Keratin 14 vascular endothelial growth factor. Teng et al. (2014) [7] dis-
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covered that IL-37 has protective properties. IL- 37 gene expression is decreased 
in LP patients. Because IL-37 is restricted to the stratum-granulosum, psoriasis 
patients’ cytokine levels are likely to be low due to the loss of this layer of the 
epidermis. Th17-pathway cytokines blocked TNF-a-induced IL-37 overexpres-
sion in NHEKs, showing that cytokine signaling is involved [14]. 

IL-37 gene expression was much lower in psoriatic patients than in healthy 
people. In contrast, VEGF gene expression was much higher in psoriatic patients 
than in healthy ones. More importantly, our data indicated a link between IL-37 
and disease severity, consistent with previous research [18]. Based on the in-
flammatory/anti-inflammatory effects of IL-37, it is possible to conclude that 
such cytokines are related to the regulation of inflammation in psoriasis. Ac-
cording to a growing number of studies, IL-37 inhibits inflammation responses 
in autoimmune diseases, and it is frequently associated with disease severity [19] 
and [16]. IL-37 can reduce the symptoms of psoriasis [8] by preventing the pro-
duction of inflammatory cytokines, including IL-33. In our psoriatic patients, 
IL-37 gene expression is lower. Still, VEGF gene expression is higher, linked to 
disease severity should be seen as a compensatory reaction that is insufficient to 
relieve the disease’s inflammatory condition [7]. This link might indicate that 
compensation begins at the intracellular level and continues non-interfering at 
gene expression. Because gene expression of the anti-inflammatory marker IL-37 
was shown to have favorable correlations with psoriasis severity in our study, it 
indicates that such a marker might help patients’ skin function by counteracting 
the inflammatory effect of other IL indicators [1]. 

6. Research Limitation  

The IL-37 and VEGF gene expression exhibited poor strength in diagnosing 
psoriasis utilizing different models in the current investigation. Statistical me-
thods such as discriminant analysis, generalized linear models, and latent profile 
analysis must be employed to investigate the combinatory influence of such va-
riables in the diagnosis of psoriasis. Furthermore, we should use multivariate or-
dinal logistics to examine the impact of any variable on psoriasis severity. We 
suggest further investigations to overcome the IL-37 and VEGF gene expression 
limitation for psoriasis diagnosis.  

7. Conclusion  

There is a significant inverse association between IL37 and VEGF in psoriasis 
patients. Study findings revealed that IL-37 gene expression decreases while 
VEGF gene expression increases in psoriatic individuals. Such a measurement 
might be used to determine the severity of the condition, as well as a reflection of 
the disease’s diagnosis. 
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