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Abstract

This study intended to explore the relationship between the +869T/C polymorphism of the
transforming growth factor-Bl (TGF-B1) gene and rheumatoid arthritis (RA) predisposition and
activity in Egyptian patients. The study involved 30 patients suffering from RA and 30 apparently
healthy participants as the control group. The +869T/C polymorphism of the TGF-f1 gene was
determined by the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP)
process. The TGF-B1 + 869 CT genotype and CT+TT genotypes in RA patients showed a significant
increase than the control group (OR=3.782 and 3.824, CI=1.046-13.680 and 1.150-12.713, P=0.043
and 0.029, respectively). T allele showed a significant increase in patients than in controls (OR=
2.104, CI 1.015- 4.361, P = 0.046). The TGF-B1 +869 CT+TT genotypes were accompanied by higher
DAS-28 scores which express higher disease activity, and increased levels of RF, Anti-CCP, ESR, and
CRP. In conclusion, the TGF-B1 +869T/C gene polymorphism may be accompanied by an increased
predisposition to RA and with its severity in Egyptian RA patients.
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worldwide population and about 0.2- 0.3% in
Egyptian population causing significant illness,
mortality, and reduction of the quality of life.”
The etiology of the disease is still not clear, but
it may be a result of a variety of hereditary and

Introduction

Rheumatoid arthritis (RA) is a multi-system
iliness of autoimmunity with polyarthritis and
joints damage.' It affects around 1% of the
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ecological agents which lead to abnormally
increased synovial cells proliferation.3

The pathophysiology is mediated by several
immune cells for example T and B lymphocytes,
dendritic cells, and osteoclasts that infiltrate
joints, destruct cartilages, and erode bones.*
This cellular infiltration and activation of these
inflammatory cells release several inflammatory
cytokines. Among the different cytokines, the
transforming  growth factor-f1  (TGF-B1)
occupies a vital place in the pathogenesis.” It is
one of the large TGF-B cytokines that include
different regulatory cytokines.®

The TGF—B behaves according to the present
state. It is proven to be a profibrotic and
proinflammatory cytokine, recruiting
neutrophil, T Ilymphocytes and other
inflammatory cells to the site of joint
inflammation, with synovial proliferation and
causing bone resorption, angiogenesis, and
production of other proinflammatory cytokines
as TNF-a and IL-1. On the other hand, it is a
well-known immune-regulatory cytokine
inhibiting  lymphocyte  proliferation  and
suppresses the secretion of super oxides from
macrophages.’

Rheumatoid arthritis is associated with
higher serum levels of TGF- B1.® About 110
genetic factors with increased susceptibility to
RA was identified. These factors are associated
with only small percent of heritability of RA
patients. This fact increases the challenge in
identifying other predisposing genetic factors.’

The gene of the TGF-B1 is located on 19q13.
A variety of genetic polymorphisms has been
reported in it® The TGF-B1 gene +869T/C
polymorphism (rs1800470) is associated with
higher serum levels of TGF- p1.%°

We intended to study the prevalence of TGF-
B1 gene +869T/C polymorphism in Egyptian
patients with RA compared to Egyptian
apparently healthy controls and its relation to
the activity of RA.

Subjects and Methods
Study design

This study was an observational analytical case
control study. Sample size was calculated by
using Power and Sample size program software

(PS). We planned the study of matched sets of
cases and controls with 1 matched control per
case. We expected the true odds ratio for
rheumatoid arthritis in exposed subjects relative
to unexposed subjects is 9; so, we needed to
study 30 case patients with 1 matched control
per case to be able to reject the null hypothesis
that this odds ratio equals 1 with probability
(power) 0.8. The Type | error probability
associated with this test of this null hypothesis
was 0.05.

Patients were enrolled from the out-patient
clinic and the in-patient Rheumatology

Department in the Internal Medicine
Department, Al-Zahraa University hospital,
Faculty of Medicine for Girls, Al-Azhar

University, Cairo, Egypt, between November
2020 and January 2021 and 30 control
participants with corresponding age and sex.
Patients included 18 females and 12 males, with
ages, ranging from 23 to 58 years.

The study protocol was reviewed and
approved by the Research Ethics Committee of
Faculty of Medicine for Girls, Al-Azhar University
(Approval No: 202011502). A written informed
consent was taken from each participant.

Inclusion criteria included the American
College of Rheumatology (ACR) classification
criteria 2010 /European League against
Rheumatism (EULAR) criteria for the diagnosis
of RA.M

Exclusion criteria include other autoimmune
diseases, chronic liver disease, primary renal
disease, diabetes mellitus, malignant diseases,
and pregnant or lactating females.

Methods

Full history was taken, and physical
examination was done for all study members.
The activity of RA was measured with the
disease activity score (DAS-28)."

We had withdrawn four ml of venous blood
from each participant and distributed them into
two parts; 2 ml were evacuated in an EDTA
tube; one ml for ESR measurement and the
residual one ml was stored at -80°C for RFLP-
PCR. The remaining 2 ml were evacuated in a
plain tube, to separate serum which was used
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for C-Reactive protein (CRP), Rheumatoid factor
(RF), and anti-cyclic citrullinated peptides (anti-
CCP).

The CRP and RF were measured by
turbidimetric method (BioSystems, lot 19420
and 16980, respectively). Anti-CCP was assessed
by quantitative sandwich enzyme-linked
immunoassay (ELISA) (QUANTA Lite CCP3 IgG,
lot 028509, reader; A1851 Das, Italy, and
washer; 16041412 BioTek, USA), according to
manufacturer's guidelines.

DNA Extraction and Genotyping

The DNA was extracted from the EDTA samples
with a whole blood DNA purification Kit
(Thermo Scientific Co. Ltd, lot 00459333).
Purified DNA was kept at -20°C for the
determination of TGF-B1+869T/C genotype
using PCR-RFLP. The upstream primer was 5'-

CGGCACCTCCCCCTGGCTCG-3’ and the
downstream one was 5'--
CCTCCCCACCACACCAG-3’ (New England

BiolLabs, USA). PCR cocktail consisted of 2.5 pL
Buffer (X10), 2.5 uL of Mg2+ (25 mmol/L), 0.5 pL
of each primer, 2.0 uL of DNA template (1
pg/uL), 1U/uL for Tag enzyme (Cutsmart,
B7204S, BioLabs, New England, USA) and double
distilled water to 25 pL.

There was a pre-PCR holding stage at 60°C
for 30 sec. and 10 min at 95°C, 40 cycles (15 sec
of denaturing at 95°C, one min for annealing,
and an extension at 60°C), and a post-read stage
at 60°C for 30sec. Cycling conditions were 15
sec of denaturing at 95°C, 1min of annealing,
and extension at 60°C. Cycling yields were
processed with 1U restriction endonuclease
Bsu36 | (R0524S, Lot 10080825, New England
BiolLabs, USA) for 2.5 h at 37°C, then
electrophoresis was done using agarose gel

(2.5%) and Ethidium bromide (EB) stain. PCR
products were digested with MspA1 | restriction
enzyme for 4 h at 370C. Enzyme-digested
products were interpreted as follows: The (244
bp and 64 bp) products were considered T
allele, while the (232 bp, 66 bp, and 12 bp)
products were the C allele.

Statistical analysis

Results were reviewed, given codes, and
entered in the Statistical Package for Social
Science (IBM SPSS) version 23. Quantitative
data were displayed as means, standard
deviations, and ranges with parametric data and
medians and inter-quartile ranges (IQR) with
non-parametric data. Also, non-quantitative
data were displayed as numbers and
percentages. Comparison in non-quantitative
data was done by Chi-square test and/or Fisher
exact test when the predictable counts were <
5. Comparison in quantitative data with the
parametric patterns was done by independent
t-test, and with non-parametric patterns was
done by Mann-Whitney test. The confidence
interval was established as 95% and the
accepted margin of error was established as 5%.
So, p-value was said to be significant if less than
0.05.

Results

Demographic and clinical data of the study
members are displayed in Tables 1 and 2. The
age of patients ranged from 23-58 years with a
meantSD of 38.6+7.95. They were 60% females
and 40% males. The control group had a
corresponding age and sex. RF, anti-CCP, ESR,
and CRP were significantly higher in RA patients
than control members (P<0.01), (Figure 1).

Table 1. Patients demographic data and laboratory results.

Patients group

No. =30

Age (years) Mean £ SD 38.60 +7.95
e Range 23-58
Female 18 (60%)

Sex
Male 12 (40%)
t +

DAS-28 score Mean 5D 4.47 +0.52

Range 3.4-5.2
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Table 1. Continued.

Patients group

No. =30
Mean = SD 53.53+3.00
RF (I L
(IU/ml) Range 49 -60
. Median (IQR) 119.4 (83.4 — 153.3)
Anti-CCP |
nti-CCP (U/mI) Range 35.4-210
Median (IQR) 46.5 (35 - 55)
ESR h
SR (mm/h) Range 15-62
Median (IQR) 13 (7 - 15)
RP L
CRP (mg/L) Range 3-20
CC 5(16.7%)
CT 16 (53.3%)
TGF-B1 +869T/C " ° (30.0%)
81 +869T/ CT+TT 25 (83.3%)
C allele 26 (43.3%)
T allele 34 (56.7%)

Abbreviations: DAS, disease activity score; RF, rheumatoid factor; CCP: cyclic citrullinated peptide; ESR, erythrocyte

sedimentation rate; CRP, C-reactive protein; TGF, transforming growth factor.

Table 2. Comparison between demographic data and laboratory findings of both groups

Control group

Patients group

P-value
No. =30 No. =30

Mean £ SD 40.53+9.31 38.60+7.95

Age (years) NS
Range 27 =55 23-58
Female 16 (53.3%) 18 (60%)

Sex NS
Male 14 (46.7%) 12 (40%)
Mean £ SD 7.20+£1.94 53.53+3.00

RF (IU/mL) 0.000
Range 4-11 49 -60
Median (IQR) 8 (6-10) 119.4 (83.4 - 153.3)

Anti-CCP (U/ml) 0.000
Range 5-17 35.4-210
Median (IQR) 8(5-12) 46.5 (35 - 55)

ESR (mm/h) 0.000
Range 4-20 15-62
Median (IQR) 4(3-5) 13 (7-15)

CRP (mg/L) 0.000
Range 3-6 3-20

*. Chi-square test; : Independent t-test; #: Mann-Whitney test. P>0.05 is not significant (NS)

Abbreviations: DAS, disease activity score; RF, rheumatoid factor; CCP: cyclic citrullinated peptide; ESR, erythrocyte

sedimentation rate; CRP, C-reactive protein.
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Figure 1. Comparison between patient and control groups regarding Anti-CCP (A), ESR (B), and CRP

(€)

The genotype distributions of TGF-B1l are
illustrated in Table 3. The genotype frequency
of CT showed a significant increase in RA
patients than the control members (OR=3.782,
Cl=1.046 - 13.680, P=0.043). The prevalence of
CT+TT genotypes showed a significant increase
in RA patients than the control members (OR=
3.824, Cl 1.150 - 12.713, P = 0.029), Table 3,

(Figure 2). The T allele prevalence showed a
significant increase in RA patients than the
control members (OR=2.104, Cl 1.015-4.361, P
= 0.046). The CT+TT genotypes were
accompanied by increased DAS-28 scores
(P=0.002), CRP, ESR, anti-CCP, and RF (P= 0.001)
(Table 4) (Figure 3).

Table 3. Prevalence of TGF-B1 +869T/C genotypes in both groups.

Control group Patients group OR
TGF-B1 +869T/C o P-value
No. = 30 No. = 30 (C1% CI)
CC (wild genotype) 13 (43.3%) 5(16.7%) Ref. -
CcT 11 (36.7%) 16 (53.3%) 3.782(1.046 to 13.680) 0.043
T 6 (20.0%) 9 (30.0%) 3.900 (0.906 to 16.789) NS
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Table 3. Continue.

Control group Patients group OR
TGF-B1 +869T/C o P-value
No. = 30 No. = 30 (CI% C1)
CcC 13 (43.3%) 5(16.7%) Ref. -
CT+TT 17 (56.7%) 25 (83.3%) 3.824(1.150to 12.713) 0.029
C allele 37 (61.7%) 26 (43.3%) Ref. -
T allele 23 (38.3%) 34 (56.7%) 2.104(1.015 to 4.361) 0.046

*: Chi-square test, OR: odds ratio, Cl: confidence interval. P>0.05 is not significant (NS). Abbreviations: TGF, transforming growth factor.

OControl group  OPatients group
83.3%
90% -
80% - 56.79
70% -
43.3% -
60% °
50% H
40% - 16.7%
30% ~
20% A
10% + ;
0%
CcC CT+TT
SNP
(A)
OControl group  OPatients group ‘
61.7%
70% - 56.7%
60% - 43.3%
38.39
50% H
40% A
30% ~
20% A
10% + ;
0%
C T
SNP allele
(B)

Figure 2. Comparison between patient and control groups regarding genotypes CC and CT+TT (A),
and Cand T (B).



25 The Egyptian Journal of Immunology

Table 4. Comparison between TGF B1 +869T/C genotypes regarding various clinical parameters in
patients.

CC CT+TT p-value
No.=5 No. =25
Age (years) Mean + SD 37.40 + 8.96 38.84 + 7.91 NS
gely Range 29-52 23-58
Femal 4 (80.09 22 (88.09
Sex emale (80.0%) (88.0%) NS
Male 1(20.0%) 3(12.0%)
Mean + SD 3.84 + 0.44 4.59 + 0.44
DAS-2 .002
528 score Range 3.50 - 4.50 3.4-5.2 0.00
Mean + SD 49.60 +0.55 54.32 +2.64
RF (IU/mL 0.001
(1IU/mL) Range 49 - 50 50 - 60
. Median (IQR) 72 (51.3-72.3) 136 (97.8 — 160)
Anti-CCP (U/ml .001
nti-CCP (U/ml) o nge 35.4—79.3 80210 0.00
Median (IQR) 21 (17 - 24) 48 (40 — 55)
ESR (mm/h .
SR (mm/h) Range 15-30 35-62 0.000
Median (IQR) 4(4-5) 15 (11 - 16)
CRP (mg/L) Range 3-5 5-20 0.001

*: Chi-square test; ¢: Independent t-test; #: Mann-Whitney test. P>0.05 is not significant (NS). Abbreviations: DAS, disease
activity score; RF, rheumatoid factor; CCP: cyclic citrullinated peptide; ESR, erythrocyte sedimentation rate; CRP, C-reactive

protein.
200+
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Figure 3. Correlation between genotypes and RF, Anti-CCP, ESR and CRP in patient group.
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Discussion

In the current work, we studied the distribution
of TGF-Blgene +869T/C polymorphism among
RA patients in Egypt and its correlation with
disease severity. The CC, CT, and TT genotypes
frequencies in RA patients were 16.7%, 53.3%,
and 30%, respectively. These findings agree with
those of studies by Said et al., 2014" on
Egyptian RA patients, Mattey et al., 2005 on
Northern European RA patients, and Sugiura et
al., 2002" on Japanese RA patients who found
similar frequencies. However, Patel et al.,
2020" found that the frequencies of these
genotypes in North Indian RA patients were
17.1%, 19.7%, and 63.2%, respectively. Also,
Panoulas et al.,, 2009 found that their
frequencies in UK RA patients were 14.7%,
44.6%, and 40.8%, respectively. The difference
in these study findings may be explained by the
association between race and genetic profile or
by exposure to different environmental factors.

In this study, the T allele prevalence was
significantly increased in patient group than in
the control group (OR=2.104, Cl 1.015 - 4.361, P
= 0.046). The frequencies of CT genotype and
that of CT+TT genotypes in RA patients were
significantly increased than in the control
participants (OR=3.782 and 3.824, CI=1.046 -
13.680 and 1.150 - 12.713, P=0.043 and 0.029
respectively), while the C allele frequency
(16.7%) was decreased in patients than in the
control groups (43.3%). These results agree with
those of the study by Patel et al., 2020 who
found significantly increased prevalence of T
allele and both CT and TT genotypes in North
Indian RA patients than in controls.* Also, Zhou
et al., 2014 *® found that the TT genotype in
Chinese was accompanied by a higher
susceptibility of RA (OR=1.28, Cl= 1.02-1.60,
P=0.03). These results were supported by data
of a study of C-509T polymorphism of the same
gene on UK female twins."

Although Sugiura et al., 2002" found a
significantly increased prevalence of the T allele
in Japanese RA patients, they found non-
significant distribution alteration in genotypes
between RA patients and normal controls. Also,
Panoulas et al., 2009 found a non-significant

alteration between RA patients and controls in
the UK residents.”’

The T allele results in reduced TGF-B1
expression, with a faster progression of RA and
aggravation of inflammation due to the
resultant alteration of the signaling peptide
which alters various metabolic pathways.*

In our study, the CT+TT genotypes were
correlated with higher DAS-28 scores (p=0.002),
CRP, ESR, anti-CCP, and RF (p=0.001). This
association  suggests that the studied
polymorphism is significantly linked with the
activity of rheumatoid arthritis. These results
agree with findings of the study by Patel et al.,
2020 on North Indian RA patients.” Also,
Panoulas et al., 2009" found a significant
increase of anti-CCP antibodies in the TT
genotype compared with the other two
genotypes in UK RA patients. However, the
latter group did not find a significant relation
between genotypes and ESR, CRP, DAS-28, or
RF. Similarly, Sugiura et al., 2002 found no
correlation between genotypes and
osteoarthritis or joint replacement in Japanese
RA patients. Also, Mattey et al., 2005 found no
correlation between genotypes and ESR or CRP
in Northern European RA patients. Again, racial
and environmental factors may explain these
differences.

The present study had few limitations
including its small sample size. We also tested a
single polymorphism in the TGFB1 gene, due to
financial deficit. Studies of other polymorphisms
in the same gene and other cytokines genes
should be further investigated in the Egyptian
population. The potential role of therapeutics
affecting the TGF-B1 may provide a focus of
future clinical trials investigating their role as an
adjuvant to treatment regimens.

In conclusion, this study demonstrated that
the +869T/C polymorphism of the TGF-B1 gene
may be accompanied by increased susceptibility
to RA and with its increased severity in Egyptian
RA patients. There is a strong probability that
gaining the T allele in this polymorphism
increases  susceptibility for the disease
development and increases the disease activity.
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