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Purpose: Many cytokines have been implicated in the pathogenesis of psoriasis, among 
these the transforming growth factor-beta 1 (TGF-β1) can be endorsed by different mechan-
isms besides inhibiting keratinocytes proliferation. The role of genetic polymorphisms of 
TGF-β1 has been studied in various inflammatory diseases. Our aim is to study the correla-
tion of TGF-β1 gene polymorphism at codon 10 and 25 with the expression of serum level of 
TGF-β1 in a sample of Iraqi psoriatic patients compared to the control group.
Materials and Methods: A cross-sectional study involved 100 patients with psoriasis 
vulgaris and 50 sex- and age-matched healthy volunteers as control group. Serum and 
genomic DNA were prepared from peripheral blood samples. Amplification refractory 
mutation system–polymerase chain reaction technique (ARMS-PCR) had been applied for 
genotyping TGF-β1 codon 10 [rs1982073] and codon 25 [rs1800471] genetic polymorph-
isms. Enzyme-linked immunosorbent assay technique (ELISA) based on the sandwich 
principle was used for quantification of serum TGF-β1 level. Psoriasis Area and Severity 
Index (PASI) scoring was applied for determining the severity in psoriatic patients and 
classified accordingly to mild (PASI<7), moderate (PASI 7–12), severe (PASI>12) groups.
Results: Statistically significant difference was found in TGF-β1 gene polymorphism 
between psoriatic patients and control group at codon 10 (T869C) polymorphism 
(p=0.021) and codon 25 (G915C) polymorphism (p=0.040). No significant association was 
detected with the mean serum TGF-β1 level, severity of the disease, disease onset, gender, 
history of psoriatic arthritis, and smoking in both codons. Significant lower mean serum 
TGF-β1 level was found among psoriatic group (192.17 ± 531.12 ng/L) compared with 
controls (565.89 ± 1372.30 ng/L) (p = 0.018). Relation of mean serum TGF-β1 level with the 
onset of the disease was statistically significant (p = 0.004), early-onset disease group was 
lower (105.92 ± 68.02 ng/L) compared with the late-onset disease group (450.92 ±1027.79 
ng/L). The mean serum TGF-β1 level showed no significant differences with the severity of 
psoriasis, gender, history of psoriatic arthritis, and smoking.
Conclusion: Iraqi population showed a significant association between TGF-β1 gene poly-
morphism at codon 10 and 25 were with psoriasis susceptibility, and a significantly lower 
mean serum TGF-β1 level was detected in psoriatic patients.
Keywords: psoriasis, TGF-β1, gene, polymorphism

Introduction
Psoriasis, a chronic inflammatory immune-mediated hyperproliferative disease that 
affects the skin, has an estimated global prevalence of 2–4%.1,2 The severity varies 
from a few numbers of distributed red, scaly plaques to a widely scattered that 
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involves most of the body, it may get worse with age, or 
ultimately increase and decrease in its severity, which 
depends on inheritance and environmental factors.3 

Psoriasis can be classified as early- and late-onset, deter-
mined as type I and II, respectively; type I is that begins 
before age of 40 years, and type II is that begins on or after 
40 years of age.4

Keratinocyte hyperplasia in psoriatic lesions may be 
attributable to change in the regulation of the responsible 
growth factors of epidermal proliferation and alteration in 
the metabolism of their receptors.5 Transforming growth 
factor-beta (TGF-β) is regarded as a dimeric polypeptide 
growth factor with three isoforms (TGF-β1, TGF-β2, and 
TGF-β3) that had been determined in human tissues.6 TGF- 
β1 and TGF-β2 were found in the human epidermis and also 
present in the dermis, whereas TGF-β3 is found in the 
dermis, mainly in the upper dermis. It has an inhibitory 
role on cell proliferation as it stops the cell cycle in the 
G1 phase and directly enhances angiogenesis. It has been 
suspected that reduced TGF-β1 signaling potentiates kera-
tinocyte proliferation in psoriatic epidermis.7,8 In the mean-
time, the increase of TGF-β1 can trigger angiogenesis and 
stimulates fibroblast proliferation and production of extra-
cellular matrix elements. Moreover, TGF-β1 may increase 
the production of T-helper1 type cytokine as a type 1 
immune response and also has a significant role in the 
maturation of skin-homing dendritic cells, which is crucial 
for triggering inflammatory and immune response upon 
various stimuli.9,10

The human TGF-β1 gene is located on the long arm of 
chromosome 19; there are five described polymorphisms 
in this gene: two in the promoter region at positions 800 
G/A and 509 C/T and three located in the coding sequence 
at positions 869 T/C, 915 G/C, and 1628 C/A. The muta-
tion point in position 869 at codon 10 involves alleles 
T (leucine) and C (proline) and the second one in position 
915 at codon 25 G (arginine) and C (proline).11

It has been proved that the ability of a human being to 
produce a higher or lower level of TGF-β1 may be geneti-
cally affected and polymorphisms in its gene regulate 
TGF-β1 expression.12 These polymorphisms may play in 
predisposing a person to various disease states, including 
Rheumatoid arthritis, colorectal carcinoma, diabetes mel-
litus, osteoporosis, asthma, Crohn’s disease, and fibrotic 
diseases of the skin and kidney.11,13–17 There are some 
contradictory results regarding TGF-β1 gene polymorph-
isms in psoriasis, El-Hadidi et al showed a significant 
relation between psoriatic patients compared with normal 

persons as regards codon 10 TGF-β1 gene polymorphism, 
they concluded that the presence of TT genotype was 
associated with a threefold risk of psoriasis compared to 
CC genotype, while another study was done by Baran et al 
on codon 10 and 25 TGF-β1 gene polymorphism showed 
no significant relation regarding increasing the liability to 
psoriasis vulgaris.18,19

Our study aimed to investigate the association between 
two common polymorphisms in the gene encoding TGF- 
β1 which were codon 10 in position −869 (T/C) and codon 
25 in position −915 (G/C) whether those polymorphisms 
affect the susceptibility to psoriasis vulgaris and estimat-
ing the serum level of TGF-β1 in patients with psoriasis 
vulgaris to show possible relations with different geno-
types in the former polymorphisms, disease severity, age 
of onset and family history of the same condition.

Materials and Methods
In this cross-sectional study, a hundred patients affected 
with psoriasis vulgaris were included as the cases group 
and fifty healthy volunteers served as control group, the 
whole sample ages ranging from 6 to 77 years old. All 
patients and controls were recruited from Sulaimani teach-
ing dermatology center and dermatology outpatient clinic 
in Shorsh general teaching hospital. The study was 
approved by the medical researches scientific and ethical 
committee (RSEC-Medical) of the faculty of medical 
sciences, University of Sulaimani by ethical code (9:28- 
5-2019), and the study was in accordance with the declara-
tion of Helsinki. Written informed consent was signed by 
patients and controls whose age was above 18 years and 
parents had signed the same informed consent for those 
who were less than 18 years. Inclusion criteria were 
patients with psoriasis vulgaris of both genders have not 
received topical or systemic treatment for at least 2 months 
before collecting a blood sample from them, while exclu-
sion criteria were psoriatic patients rather than psoriasis 
vulgaris. As regards controls, those with a positive family 
history of psoriasis, rheumatoid arthritis, colorectal carci-
noma, diabetes mellitus, osteoporosis, asthma, Crohn’s 
disease, fibrotic diseases of the skin and kidney or any 
other autoimmune diseases have excluded that may affect 
the mean serum level of TGF-β1. Proper history from 
patients and controls had been taken, and careful clinical 
examination of the patients had been done regarding dis-
tribution, anatomical sites, and extent of the lesions were 
evaluated by calculating the Psoriasis Area and Severity 
Index score (PASI).20 The severity of the disease was 
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classified accordingly to mild (PASI<7), moderate (PASI 
7–12), severe (PASI>12).

Eight milliliters of venous blood was withdrawn under 
complete aseptic conditions from every patient and con-
trol. Three milliliters were then collected in sterile ethy-
lene diamine tetra-acetic acid (EDTA) vacationer tubes, 
and the remaining 5 mL were collected to vacuum blood 
collection tubes with gel and clot activator to obtain 
serum, the serum then collected inside a 3-mL Eppendorf 
tube. The samples, both blood and serum, were labeled 
and then stored at −20° C.

Detection of TGF-β1 Codon 10, 25 
Polymorphism Gene Polymorphism
A genomic deoxyribonucleic acid (DNA) extraction kit 
(RIBO-prep; AmpliSens, Moscow 111123 Russia) was 
used to extract DNA from fresh whole blood samples. 
TGF-β1 codon 10 and 25 genetic polymorphisms were 
genotyped by using amplification refractory mutation sys-
tem–polymerase chain reaction (ARMS-PCR) that had 
been applied for genotyping TGF-β1 codon 10 and 25 
genetic polymorphisms in other studies.14,21 ARMS-PCR 
is a variant of PCR based on the principle that under 
optimized conditions, the primers with 3′ end mismatch 
with the complimentary template DNA will not result in 
the amplification of targeted DNA fragment. For each 
DNA template, two complementary reactions were estab-
lished, two sets of primers were used, two forward primers 
to screen for each allele separately and a common reverse 
primer which has been supplied by ADD Bio Inc., South 
Korea.

Primer sequences for codon-10 (T869C) were 5`- 
GCAGCGGTAGCAGCAGCG-3` specific for C allele, 5`- 
AGCAGCGGTAGCAGCAGCA-3` specific for T allele, 
and 5` TCCGTGGGATACTGAGACAC-3` as a generic 
primer; while for codon-25 (G915C) were 5`-GTGC 
TGACGCCTGGCCC-3` specific for C allele, 5`- 
GTGCTGACGCCTGGCCG-3` specific for G allele and 
5`-GGCTCCGGTTCTGCACTC-3` as a generic primer. 
Internal control primers of human growth hormone were 
used to check that a successful PCR had been run with 
primer sequences 5`-GCCTTCCCAACCATTCCCTTA-3`, 
5`-TCACGGATTTCTGTTGTGTTTC-3` for the forward 
and reverse primers, respectively.

The PCR reaction was carried out in 20 µL (10 µL 
master mix from ADD Bio, South Korea, 1 µL of 10 pmol 
of each forward and reverse primers, 100ng template 

DNA, and the volume was finished to 10 µL with diethyl- 
pyrocarbonate treated double-distilled water). PCR was 
performed using a three-step cycling protocol with initial 
denaturation for polymerase activation (95ºC/5 min) one 
cycle; followed by denaturation (95ºC/30 sec), annealing 
(60ºC/30 sec), extension (72ºC/30 sec) of 40 cycles, and 
final extension (72ºC/5 sec) of 1 cycle using a thermal 
cycler (Bio-Rad C1000, USA). A known positive and 
negative control was included in the run with each batch 
of amplifications. The amplified PCR product sizes were 
analyzed by 0.8% agarose gel. PCR 241, 233, and 429 bp 
for codons 10, 25, and internal control, respectively. The 
size of target DNA bands compared with 100 bp DNA 
ladders (GENETBIO) and the gels were documented 
under ultraviolet light (Ultraviolet Transilluminator, 
BioDoc-It). dx.doi.org/10.17504/protocols.io.bma5k2g6

Quantification of TGF-β1 in Serum
Enzyme-Linked Immunosorbent Assay technique (ELISA) 
kit from BT Lab Bio-assay (Shanghai, China), which is 
based on the sandwich principle, used for accurate quantita-
tive detection of TGF-β1in the serum of patients and controls. 
The reagent was prepared by reconstituting the 120μL of the 
standard (4800ng/L) with 120μL of standard diluent to gen-
erate a 2400ng/L standard stock solution, then serially dilut-
ing the standard stock solution in a 1:2 ratio producing 
1200ng/L, 600ng/L, 300ng/L, and 150ng/L solutions. 
Standard diluent serves as the zero standards (0 ng/L). The 
washing buffer was prepared by diluting 20mL of wash 
buffer concentrate 25x into deionized distilled water to yield 
500 mL of 1x wash buffer. The procedure was done by 
adding 50μL standard to standard well, 40μL serum sample 
and then adding 10μL anti-TGF-β1 antibody to sample wells, 
then adding 50μL streptavidin-conjugated horseradish perox-
idase enzyme to sample wells and standard, incubating for 60 
minutes at 37°C. Later on, successive washing the plate 5 
times with wash buffer, then adding 50μL substrate solution 
A, 50μL substrate solution B to each well respectively and 
incubating the plate for 10 minutes at 37°C in the dark, then 
finalizing the procedure by adding 50μL stop solution to each 
well. Determining the optical density (OD value) of each well 
immediately using a microplate reader set to 450 nm within 
10 minutes after adding the stop solution. Plotting the mean 
absorbance obtained from each standard against its concen-
tration was used to construct the standard curve, which was 
used to determine the concentration of each sample. The 
minimum detectable concentration of TGF-β1 by this assay 
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was estimated to be 10ng/L. dx.doi.org/10.17504/protocols. 
io.bma6k2he

Statistical Analysis
Data were analyzed using the Statistical Package for Social 
Sciences (SPSS, version 25). The Chi-square test of associa-
tion was used to compare proportions. Fisher’s exact test 
was used when the expected count of more than 20% of the 
cells of the table was less than 5. The Student’s t-test of two 
independent samples was used to compare two means. One- 
way analysis of variance22 was used to compare three 
means. A p-value of ≤ 0.05 was considered statistically 
significant. Hardy–Weinberg equilibrium (HWE) was tested 
for patients, controls, and combined groups using the Chi- 
square test. P-values <0.05 were determined as significant.

Results
A hundred patients with psoriasis vulgaris were included in 
the study, 48 were males (48%) and 52 were females (52%), 
the mean age was 42.4 ± 14.8 years, the control group were 
included 50 healthy volunteers, 31 were males (62%) and 19 
were females (38%), the mean age was 46.3 ±19.5 years. 
The mean age of the whole sample was 43.7 ± 16.6 years, 
ranging from (6–77) years. The median was 43 years. The 
demographics of both patients and the control group shown 

in Table 1. Among the psoriatic group, the early-onset group 
(onset before the age 40) was 75cases (75%), while 25 cases 
(25%) had included in the late-onset group (onset on or after 
the age 40). The duration of the psoriasis was ranged from 
(0.25–50) years with a median of (10) years. Regarding the 
degree of severity, 53 (53%) were mild, 19 (19%) were 
moderate and 28 (28%) were severe according to the PASI 
scoring. Family history of psoriasis was statistically signifi-
cant (P<0.001) among psoriatic patients.

Studying genotype distribution of TGF-β1 gene poly-
morphisms among both groups at codon 10 showed 
a higher proportion of both genotypes; heterozygous T/C 
(Leucine/Proline; 52%) and homozygous T/T (Leucine/ 
Leuucine; 24%) in the psoriatic group, while a higher pro-
portion of homozygous genotype C/C (Proline/Proline; 
46%) was found among controls group, these relations 
were statistically significant (p=0.021). Nearly the same 
pattern had been observed in codon 25, which showed 
a higher proportion of both genotypes; heterozygous G/C 
(Arginine/Proline; 50%) and homozygous G/G (Arginine/ 
Arginine; 29%) in the psoriatic group, while among the 
control group higher proportion of homozygous genotype 
C/C (Proline/Proline; 40%) was found, these relations were 
also statistically significant (p=0.040) as showed in detail in 
Table 2. No significant association was detected with the 

Table 1 Demographic Data of Studied Groups

Cases Controls Total p

No. (%) No. (%) No. (%)

Age (years)
< 30 16 (16.0) 8 (16.0) 24 (16.0)

30–39 25 (25.0) 14 (28.0) 39 (26.0)

40–49 29 (29.0) 8 (16.0) 37 (24.7)
50–59 18 (18.0) 5 (10.0) 23 (15.3)

≥ 60 12 (12.0) 15 (30.0) 27 (18.0) 0.044

Mean(±SD) 42.4(±14.8) 46.3(±19.5) 0.214

Gender
Female 52 (52.0) 19 (38.0) 71 (47.3)

Male 48 (48.0) 31 (62.0) 79 (52.7) 0.105

Smoking

No 88 (88.0) 37 (74.0) 125 (83.3)

Yes 12 (12.0) 13 (26.0) 25 (16.7) 0.030

Family history

No 65 (65.0) 50 (100.0) 115 (76.7)
Yes 35 (35.0) 0 (0.0) 35 (23.3) <0.001

Total 100 (100.0) 50 (100.0) 150 (100.0)

Abbreviations: No., number; %, percentage; ±SD, ±standerd deviation; p, p-value.
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severity of the disease, disease onset, gender, history of 
psoriatic arthritis, and smoking in both codons.

Studying combined codon 10/25 polymorphisms of 
TGF-β1 gene among both psoriatic and patients group 
resulted in nine different genotypes as shown in Table 2, 
the dominant-combined genotypes in the psoriatic group 
were TC/GC, TC/GG, TT/GG, and TT/GC with the per-
centage of (32%, 12%, 11%, and 7%) respectively, while 
the dominant genotypes in control group were CC/GC 
which were 20%; statistically, the p-value was (0.058).

Genotype frequencies were consistent with HWE in 
codon 10 (Χ2=0.16, P=0.689 for patients), (Χ2=0.591, 
P=0.441 for controls) and (Χ2=0.420, P=0.516 for combined 
group), in codon 25 (Χ2=0.004, P=0.948 for patients), 
(Χ2=0.687, P=0.406 for controls) and (Χ2=0.420, P=0.516 
for combined group).

It is evident in Table 3 that the mean serum TGF-β1 level 
among the psoriatic group was 192.17 ± 531.12 ng/L, it was 
significantly (p = 0.018) lower than the mean among the 
controls 565.89 ± 1372.30 ng/L. The mean serum TGF- 
β1level was also low among those with the early-onset 
disease group 105.92 ± 68.02 ng/L compared with the late- 

onset disease group 450.92 ±1027.79 ng/L and the difference 
was statistically significant (p = 0.004) as showed in Table 4. 
No significant differences were detected in the mean serum 
TGF-β1 level among the different categories of the follow-
ing variables: severity of psoriasis, gender, history of psor-
iatic arthritis, and smoking as showed in detail in Table 5.

Studying the relation between means serum TGF-β1 
level with genotype distributions of TGF-β1 gene poly-
morphisms at codon 10 and 25 among both psoriatic and 
control groups showed no significant difference as showed 
in Table 6. In codon 10, p-values were 0.538 and 0.707 for 
psoriatic and control groups, respectively, in codon 25 were 
0.650 and 0.125 for the former two groups. Also, the rela-
tions of codon 10/25 genotypes with mean serum TGF-β1 
level were not significant statistically among both the psor-
iatic group (p =0.963) and controls (p = 0.566).

Discussion
The potential expression of most cytokines could be affected 
by polymorphic gene sequences of their gene loci and this 
may have a role in certain inflammatory diseases. TGF-β1 
may be genetically affected and polymorphisms in its gene 
regulate TGF-β1 expression.12 These polymorphisms have 
been implicated in increase susceptibility of various disease 
states, including rheumatoid arthritis, colorectal carcinoma, 
diabetes mellitus, osteoporosis, asthma, fibrotic diseases of 
the skin and kidney, Crohn’s disease, and systemic lupus 
erythematosus.11,13–17,23 In this study, a significant difference 

Table 2 Genotype Distribution of TGF-β1 Gene Polymorphisms 
at Codon 10 and 25 of Psoriatic Patients and Controls

Cases Controls Total

No. (%) No. (%) No. (%) p

Condon 10 genotypes

CC 24 (24.0) 23 (46.0) 47 (31.3)

TC 52 (52.0) 20 (40.0) 72 (48.0)

TT 24 (24.0) 7 (14.0) 31 (20.7) 0.021

Condon 25 genotypes

CC 21 (21.0) 20 (40.0) 41 (27.3)

GC 50 (50.0) 21 (42.0) 71 (47.3)

GG 29 (29.0) 9 (18.0) 38 (25.3) 0.040

Condon 10/25

TC/GC 32 (32.0) 9 (18.0) 41 (27.3)

CC/GC 11 (11.0) 10 (20.0) 21 (14.0)

TC/GG 12 (12.0) 3 (6.0) 15 (10.0)

CC/CC 7 (7.0) 8 (16.0) 15 (10.0)

TT/CC 7 (7.0) 4 (8.0) 11 (7.3)

TT/GG 11 (11.0) 2 (4.0) 13 (8.7)

CC/GG 6 (6.0) 5 (10.0) 11 (7.3)

TT/GC 7 (7.0) 1 (2.0) 8 (5.3)

TC/CC 7 (7.0) 8 (16.0) 15 (10.0) 0.058

Total 100 (100.0) 50 (100.0) 150 (100.0)

Abbreviations: No., number; (%), percentage; p, p-value; C, cytosine; T, thymine; 
G, guanine.

Table 3 Mean Serum TGF-β1 Level in Psoriatic Patients and 
Controls

Studied 
Groups

No. Mean Serum TGF-β1 
Level (ng/L)

(±SD) p

Psoriatic 

patients

100 192.17 (±531.12)

Controls 50 565.89 (±1372.30) 0.018

Abbreviations: No., number; ±SD, ±standard deviation; p, p-value.

Table 4 Mean Serum TGF-β1 Level by Psoriasis Age of Onset 
Categories

Psoriasis 
Age of 
Onset

No. Mean Serum TGF- 
β1 Level (ng/L)

(±SD) p

Early-onset 75 105.92 (±68.02)
Late-onset 25 450.92 (±1027.79) 0.004

Abbreviations: No., number; ±SD, ±standard deviation; p, p-value.
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in TGF-β1 gene polymorphisms was found at codon 10 and 
25 between psoriatic patients and controls, both codons 
showed significant lower frequencies of homozygous (CC) 

genotypes compared with homozygous (TT), heterozygous 
(TC) at codon 10 and homozygous (GG), heterozygous (GC) 
at codon 25, but there was no significant difference with 
severity and onset of the disease. The same result was 
found in an Egyptian study regarding codon 10 gene poly-
morphism in psoriatic patients, which showed a significantly 
lower proportion of CC genotype.18 In contrast to our find-
ing, a Polish study did not find a difference regarding sus-
ceptibility to psoriasis vulgaris and TGF-β1 gene 
polymorphism in codon 10 and 25, but there was 
a significantly higher frequency of CC genotype in the early- 
onset group.19

A significantly lower mean serum level of TGF-β1 was 
observed in psoriatic patients when compared with the 
controls in this study, this may be explained by the growth 
inhibitory effect on keratinocytes that reduced TGF-β1 
signaling potentiates keratinocyte hyperproliferation in 
psoriatic epidermis.24 On the other hand, a study on 
TGF-β1–deficient mice die from cardiac, pulmonary, and 
gastric inflammation, suggesting that TGF-β1 has a vital 
role in suppressing the activation proliferation of inflam-
matory cells.25 TGF-β1 is a growth factor necessary for 

Table 5 Mean Serum TGF-β1 Level by Studied Variables

Studied 
Variables

No. Mean Serum TGF-β1 
Level (ng/L)

(±SD) p

Gender

Males 79 245.46 (±654.60)

Females 71 396.06 (±1137.59) 0.316

Smoking

Smokers 25 397.12 (±1062.95)

Non-smokers 125 300.67 (±886.95) 0.632

PASI score

Mild (<7) 53 176.99 (±394.43)

Moderate 

(7–12)

19 338.88 (±1029.98)

Severe (>12) 28 121.35 (±81.59) 0.373

History of 

psoriatic arthritis

Yes 13 113.26 (±59.41)

No 87 203.96 (±568.47) 0.568

Abbreviations: No., number; ±SD, ±standard deviation; p, p-value; PASI Score, 
Psoriasis Area Severity Index Score.

Table 6 Relation of Means Serum TGF-β-1 Level with Codon 10, 25 and 10/25 Genotypes

Genotypes Psoriatic Group Controls Group

No. (%) Mean (±SD), ng/L No. (%) Mean (±SD), ng/L

Condon 10
CC 24 (24) 195.73(±414.07) 23 (46) 587.09 (±1366.29)

TC 52 (42) 237.43(±679.26) 20 (40) 679.29 (±1619.42)

TT 24 (24) 90.55(±65.22) 7 (14) 172.24 (±68.56)

p = 0.538 p = 0.707

Condon 25
CC 21 (21) 116.34(±66.41) 20 (40) 448.15(±1221.64)

GC 50 (50) 238.63(±690.39) 21 (42) 320.41(±613.97)

GG 29 (29) 166.98(±388.97) 9 (18) 1400.30(±2464.08)

p = 0.650 p = 0.125

Condon 10/25
TC/GC 32 (32) 253.33(±792.18) 9 (18) 131.36(±20.97)

CC/GC 11 (11) 307.15(±601.99) 10 (20) 526.52(±864.30)

TC/GG 12 (12) 266.30(±599.10) 3 (6) 1915.40(±2840.79)

CC/CC 7 (7) 98.27(±94.19) 8 (16) 183.56(±151.95)

TT/CC 7 (7) 116.13(±45.46) 4 (8) 209.30(±70.12)

TT/GG 11 (11) 92.35(±84.61) 2 (4) 127.90(±22.06)

CC/GG 6 (6) 105.17(±52.91) 5 (10) 1353.86(±2734.27)

TT/GC 7 (7) 63.71(±26.79) 1 (2) 112.70

TC/CC 7 (7) 134.63(±54.70) 8 (16) 832.16(±1935.07)

p = 0.963 p =0.566

Abbreviations: No., number; (%), percentage; p, p-value; ±SD, ±standard deviation; C, cytosine; T, thymine; G, guanine.
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the differentiation of Treg cells and, consequently, for the 
regulation of the immune response.26 Agreements to our 
results were found in other studies that showed lower 
serum TGF-β1 in psoriatic patients.27,28 There was no 
significant difference in our study regarding the relation 
of mean serum level of TGF-β1 with the disease severity. 
In contrast to other studies, no significant difference was 
shown between psoriatic patients compared with the con-
trols, but there was a positive significant relationship with 
the severity of disease.7,29–31

The relation of mean serum level of TGF-β1 with 
codon 10 and 25 genotypes did not show any significant 
difference in this study; the explanation may be that the 
etiopathogenesis of psoriasis is multifactorial. 
Unfortunately to the best of our knowledge, no similar 
studies had been done in this regard. Furthermore, studies 
on larger samples and in different ethnicities in the future 
may disclose this relation.

Conclusion
Codon 10 and 25 polymorphism of TGF-β1 gene may be 
associated with increase susceptibility to psoriasis but did 
not seem to have a role in the severity of the disease and 
on serum TGF-β1 level expression.

Disclosure
The authors report no conflicts of interest in this work.
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