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INTRODUCTION
heumatoid arthritis (RA)
inflammatory  condition

is a chronic
causes the

ABSTRACT
Background: Through its capacity to intensify inflammatory
pathways, Rheumatoid arthritis (RA) has been connected to the
receptor for advanced glycation end products (RAGE). So, in those
with rheumatoid arthritis, the RAGE gene polymorphism may be a
significant indicator of disease activity. Our aim is illustration of the
role of RAGE gene polymorphism (G82S) in susceptibility of
rheumatoid arthritis.Methods: Thirty individuals were used in this
case control study, which was conducted at the Zagazig University
hospitals' Clinical Pathology, Rheumatology, and Rehabilitation
departments after obtaining their written agreement for ethical
reasons. The participants were split up into two groups: fifteen RA
cases and fifteen healthy volunteers who acted as the control group.
A molecular investigation of the RAGE gene's glycine-to-serine
(G82S) polymorphism was done for genotyping.
Results: Rheumatoid arthritis patients have allele G levels that are 7
times greater than those in the control group, with a 95% CI of 1.38
to 35.5. Significant difference: p=0.009.Conclusions: The RAGE
gene polymorphism (G82S) with allele G was higher in rheumatoid
arthritis patients than the control group. Sadly, we were unable to
discover a link between gene variation and disease activity.
Keywords: Rheumatoid arthritis; polymorphism; RAGE.

RA also results in an increase in other pro-
inflammatory RAGE -ligands, such as high
mobility group box 1 (HMGB-1) and SI00

deterioration of bone and cartilage in addition to
extra-articular consequences such atherosclerotic
vascular disease and early mortality [1]. RA
patients are at high risk of developing
cardiovascular disease (CVD), as inflammation
plays a pivotal role in the pathogenesis of CVD
.Therefore, the patients with RA have
approximately a double risk of atherosclerotic
CVD, stroke, heart failure, and atrial fibrillation
(AF) compared with the normal population
[2]. AGEs are a group of substances that are
produced when proteins, lipids, or nuclear acids
are non-enzymatically glycated, sometimes as a
result of oxidative stress. Increased AGE
accumulation has been observed in RA. By
binding to the receptor for advanced glycation end
products (RAGE), AGEs cause inflammation and
help in the development of atherosclerosis [3, 4].
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calgranulins [5].Soluble RAGE (SRAGE) can
prevent the binding of RAGE-ligands. It has been
proposed that this RAGE isoform, which is
generated by alternative splicing or shedding,
serves as a bogus receptor. Recombinant SRAGE
treatment prevented development of
atherosclerosis in a mouse model of accelerated
atherosclerosis and stabilized already present
atherosclerosis [9].

RAGE is a member of immunoglobulin
superfamily which is encoded in class Il region
of major histocompatibility complex. One V type
domain, two C type domains, a transmembrane
domain, and a cytoplasmic tail make up this
multiligand receptor. The majority of extracellular
ligand binding is accomplished by the VV domain,
which has two N-glycosylation sites. It is believed

207 |Page


https://doi.org/10.21608/zumj.2023.230698.2854
mailto:dr.manarabdullah.1988@gmail.com

https://doi.org/10.21608/zumj.2023.230698.2854

that the cytoplasmic tails are crucial for
intracellular signaling [7-9].
Previous studies revealed that RAGE was also a
receptor for signal transduction pro-inflammatory
S100/calgranulins, amphoterin [or high mobility
group box 1 (HMGB1)], amyloid peptide, and
sheet fibrils, in addition to being initially
described as a receptor for AGEs [10, 11].
RAGE functions as a master switch that activates
Nuclear factor-kappaB (NF-KB), inhibits a
variety of endogenous auto regulatory functions,
and converts protracted pro-inflammatory signals
into chronic cellular malfunction and disease. Its
activation is accompanied by a large number of
faulty proteins in biological tissues and fluids and
is directly linked to a number of ailments,
including allergies, Alzheimer's, rheumatoid
arthritis, and urogenital problems [12].
It has previously been shown that a polymorphism
of the gene encoding RAGE located within the V-
type immunoglobulin domain of RAGE, which
results in a glycine to serine substitution at amino
acid position 82, is in linkage disequilibrium with
HLA-DRA4. It was therefore not surprising that the
Ser82 allele was increased in RA subjects [10].
The aim of this study was to evaluate the ser 82
polymorphism in RA patients and to access the
relationship between ser 82 allele and disease
activity in RA patients.
Methods

Thirty individuals were included in this case
control study, which was conducted at the
Zagazig University hospitals' Clinical Pathology,
Rheumatology, and Rehabilitation departments
after obtaining their written agreement for ethical
reasons.
The study's protocol was approved by both the
regional ethics committee and the Institutional
Review Board [IRB], Faculty of medicine,
Zagazig University (n: 5127-15-1-2019). The
study was done according to The Code of Ethics
of the World Medical Association (Declaration of
Helsinki) for studies involving humans.
The cases were 15 patients with rheumatoid
arthritis who were identified using the 2010
American College of Rheumatology
(ACR)/European League Against Rheumatism
(EULAR) classification criteria for RA [13].
Patients from other regions who had autoimmune
disorders or cancer were excluded.Our study
included 15 RA patients, their mean age was
41.93+11.5 ranged from 27 to 60 years with 80%
of patients female. The control group were 15
healthy subjects, their mean age was 41.47+11.18,
ranged from 28 to 59 years with 73.3% of patients
female.All groups were subjected to: history
taking, general and local examination, laboratory
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investigations: RF, CRP by immunoturbidimetric
assay on Cobas 6000, ¢501 module and Liver and
kidney function tests was done by Cobas 6000,
c501 module, Roche Diagnostic, Mannheim,
Germany. The main steps of the sequencing
process were extraction, amplification, first
purification, cycle sequencing, second
purification, and then injection.

Molecular investigation:

By using direct sequencing and HITACHI 3500
Genetic Analyzer, a molecular analysis of the
glycine 82 serine (G82S) polymorphism of the
RAGE gene was performed for genotyping.

The QlAamp DNA Blood Mini Kit (QIAGEN)
was used to extract DNA, and the G82S specific

primers (Forward 5'-
AGCTGGCCCTGGCACTGACTGCTCT-3' and
Reverse 5'-

ATGGAAACACCTTGCTTCTTCTTCTCTCTC
TC-3") were used to amplify up the extracted
DNA. PCR amplification was performed in a
reaction mixture, containing 6 ul of genomic
DNA, 12 ul nuclease free water, 1 ul of 10 pmol
of both forward and reverse primers, 12.5ul of the
ready master mix (Top Tag Master Mix Kit
QIAGEN). Then, the cycle sequencing product
underwent secondary purification using a large
dye x terminator purification kit after being first
purified using QIAquick PCR Purification
(QIAGEN). PCR was performed using thermal
cycler (Biometra T. professional) with cycling
condition of initial denaturation at 95°C for 1min,
35 cycles of denaturation at 95 °C for lmin,
annealing at 61°C for 40 seconds, extension at
72°C for 10sec., followed by a final extension at
72°C for 7 min. The analysis of the sequencing
data follows the injection of pure amplified G82S
into the Genetic Analyzer 3500 (Applied
Biosystem, USA).

Statistical Analysis

Using SPSS 20.0 for Windows (SPSS Inc.,
Chicago, IL, USA 2011, all data were gathered,
tabulated, and statistically evaluated). unbiased
samples It was done using the Chi-square test,
Fisher Exact test, Student's t test, and Mann
Whitney U test.

RESULTS

In the current study, there was statistically
insignificant difference of rheumatoid arthritis
patients &controls regarding age and sex p>0.05
(Table 1). The main complaint was pain in both
hands 20% among the studied patients (Table 2).
The median disease duration in RA patients was 6
years with range from three months to 16 years.
Morning stiffness range from none to > 1 hour.
The most frequent manifestation was eye
affection (46.7%), followed by osteophyte,
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deformity, skin affection (20.0% for each
complaint), then erosion and synovitis (6.7% for
each complain) (Table 3). Most of patients treated
with  Methotrexate alone 60.0% or with
Hydroxychloroquine33.3% only one patients
(6.7%) treated by Sulphasalazine (Table 4). There
was statistically insignificant difference between
rheumatoid arthritis patients &controls regard
their genotyping. Allele G are 7 times higher
among the rheumatoid arthritis patients compared
to control group with 95% Cl=Confidence
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interval 1.38 to 35.5, the difference significant
was p=0.009 (Table 5). Hb (g/dl) was greater in
the control group compared to the rheumatoid
arthritis patients with a statistically significant
difference of p=0.0001, while activity indicators
and serology tests were higher in the case group
compared to control group (Table 6). Rheumatoid
arthritis patients' genotyping, sex distribution,
clinical symptoms, and lab results did not differ in
a statistically significant way (Table 7).

Table (1): Demographic data, of rheumatoid arthritis patients &control groups

Studied groups
Variables rheumatoid arthritis Control Test of sig p-value
n=15

Age per years 41.93+115 41.47+11.18

Mean +SD o o o t=0.11 0.91
Median (range) 40(27-60) 39(28-59)

Sex n(%o)

Females 12(80) 11(73.3) x?=0.18 0.66
Males 3(20) 4(26.7)

x2=Chisquare test, t Student t test, p>0.05 non significant.

Table (2): Frequency distribution of complaint among studied rheumatoid arthritis patients:

Complaint Number of patients %
Back pain 1 6.7
Both shoulders pain 1 6.7
lower back pain 1 6.7
Pain at most of joint 1 6.7
Pain in both hands 3 20.0
Pain in both knee 1 6.7
pain in elbow& wrist 1 6.7
Pain in hip joint 1 6.7
Pain in most joints 1 6.7
Pain in PIPS,HCPS 1 6.7
Pain in Rt elbow 1 6.7
Pain in Rt. wrist 1 6.7
Pain in wrist and ankle 1 6.7
Total 15 100.0

Table (3): Frequency of clinical manifestations among studied rheumatoid arthritis patients

Variables

Duration of disease per years
Median (range)

6 years (3 months-16 years)

Morning stiffness/minute

Median (range)

Median (range) 15(0-70)
Number of tender joints )
Median (range) 12(0.00-28)
Number of swollen joints 1(0.00-8)
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DAS
Median (range) 5.2(2.2-6.1)
Yes No
n. % n. %
Erosion 1 6.7 14 93.3
Synovitis 1 6.7 14 93.3
Eye affection 7 46.7 8 53.3
Skin affection 3 20.0 12 80.0
Osteophyte 3 20.0 12 80.0
Deformity 3 20.0 12 80.0
Table (4): Frequency distribution of Treatment of studied rheumatoid arthritis patients:
Treatment n. %
Methotrexate 9 60.0
""Hydroxychloroguine combined Methotrexate 5 33.3
Sulphasalazine 1 6.7
Total 15 100.0

Table (5): Receptor of Advanced Glycated End Products Gene Polymorphism and allele in Patients with
Rheumatoid Arthritis &control group

Studied groups
; Rheumatoid
Variable Arthritis group Cfmtrol group F Odds(ClI)
- n=15

n=15
Genotyping n(%o) _ i
Genotype G_G 5(33.3) 1(6.7) p=0.17 | 7(0.71-69.4)
Genotype C C 10(66.7) 14(93.3)
ALLE n(%)
ALLE G 10(33.3) 2 (6.7) 6.67 7(1.38-35.5)
ALLE C 20(66.7) 28(93.3) P=0.009

F=Fisher exact test, y2=Chisquare test, odd ratio (95% CI=Confidence interval).

Table (6): Laboratory features rheumatoid arthritis patients versus control

: Studied groups
Variables Cases — U test D
Disease activity
ESR (1st H) ] ]
Median (Range) 36(5-101) 4(3-7) 4.51 0.0001
CRP(mg/L ) ]
Median (Range) 13(4-70) 2(0.4-3.4) 4.67 0.0001
CBC
WBCsx1000
RBCs ~
Mean +SD 4.37+0.49 4.26+0.65 t=0.504 0.62
Hb(g/dI) ~
Mean +SD 10.4+1.09 12.37+0.69 t=5.9 0.0001
PLT
Median (Range) 231(133-446) 210(155-390) 0.33 0.740
Serology test
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RF(u/ml)
Median (Range)

65(4.9-1383)

5.4(3.8-9.5)

419

0.0001

anti CCP
Median (Range)

189(6-337)

6.2(3.3-9.5)

4

0.0001

Renal function

Urea
Median (Range)

26(15-53)

28(17-40)

0.416

0.678

Creatinine
Mean £SD

0.83+0.25

.79+£0.13

t=0.46

0.65

Liver function

Albumin
Mean £SD

3.97+0.51

4.04+0.42

t=0.39

0.69

ALT
Median (Range)

20(9-53)

20(11-41)

0.166

0.868

AST
Median (Range)

22(9-48)

22(10-31)

0.062

0.950

p<0.05 significant t= student t test U Mann-Whitney U test of sig

Table (7): Relation between genotyping and severity parameters of studied rheumatoid arthritis patients.

Genotyping
:1:._1(5 genotyping :]SEG genotyping 7 p-value
No. |% No. | %
Erosion
No 9 90.0 5 100.0 f 0.99
Yes 1 10.0 0 0.0
DAS28 level
Remission 2 20.0 0 0.0
low disease activity 2 20.0 0 0.0 y %=3.56 0.31
Moderate disease activity 1 10.0 2 40.0
Severe disease activity 5 50.0 3 60.0
Anticcp level
Abnormal 6 60.0 4 80.0 f 0.6
Normal 4 40.0 1 20.0

x 2=Chisquare test, f= fisher Exact test,
DISCUSSION

RAGE has been discovered as a potential
candidate molecule affecting the body's reaction
to chronic inflammation and autoimmune. In
addition to RA inflammation and the formation of
autoantibodies, soluble RAGE has been linked to
traditional vascular risk factors for end organ
damage. According to these results and its role as
a RAGE decoy molecule, RAGE activity
promotes the co-development of joint and
vascular disease in rheumatoid arthritis patients
[5].In 2022 Holms [13] found that RAGE and
advanced glycation end products frequently
accumulate in the joints of RA patients, which
increases the immune/inflammatory response.
Human synovial fibroblasts reportedly express
RAGE, primarily in the intima of the synovium.
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p>0.05 non significant

Inflammatory foci may develop AGEs as a result
of oxidation or active myeloperoxidase pathways,
according to recent investigations. AGEs, through
RAGE, may stimulate pro-inflammatory
mechanisms, therefore increasing inflammatory
effects in chronic inflammatory disorders [14].In
the study performed by Rashed et al. [16] who
investigated that the RAGE gene has four
polymorphisms, the functional dimorphism
Gly82-Ser is the most prevalent. Through nuclear
factor of kappa B (NF-KB) and mitogen-activated
protein (MAP) kinases, Ser82 improves receptor
signaling. Ser82's higher occurrence in RA may
be explained by linkage disequilibrium with the
HLA-DRB1*0401 allele, which is linked to the
disease.
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Rashed et al. [16] investigated the G82S
polymorphism in RA patients and healthy people.
It was discovered that RA patients had much
greater frequencies of the gene (G82S)
polymorphism than controls: 22 out of 33 RA
patients, 5 of whom were homozygous for the
RAGE serine82 variant, and 5 out of 16 controls,
only one of whom was homozygous for the
RAGE G82S allele. A variation in the RAGE
gene's V type immunoglobulin domain, which
changes amino acid position 82 from glycine to
serine, has been demonstrated to be in linkage
disequilibrium with the HLA-DR4 gene (17). So,
it was not surprising that RA sufferers had a
higher Ser82 allele (15).

It is possible that this variation in the RAGE gene,
along with others associated to it, affects the
splicing of the receptor's endogenously secreted
C-truncated form or one's susceptibility to matrix
metalloproteinase's cleavage of RAGE on cell
surfaces, which may change the ratio of soluble to
membrane RAGE [5]. In the study of Carroll et al.
[18] The RAGE Ser82 allele, which is in linkage
disequilibrium with the RA susceptibility allele
HLA-DRB1*0401, was present in 20% of RA
patients. They reported that RA patients are more
likely than the general population to have a
Gly82Ser polymorphism in the RAGE gene,
which is linked to increase RAGE signaling. The
receptor of Advanced Glycated End Products
Gene Polymorphism in Patients with Rheumatoid
Arthritis with g82s was explored in the current
study. We discovered two genotypes: the first
genotype, genotype G-G, was present in 33.3% of
patients, and the second genotype, genotype C-C,
was present in 66.7% of cases. In contrast, 6.7%
of the controls in the control group had the
genotype G-G, and 93.3% of controls had the
genotype C-C. Regarding genotyping, there was
no discernible difference between the two groups.
With a 95% Cl=Confidence interval of 1.38 to
35.5, allele G are 7 times more prevalent in the
current study's rheumatoid arthritis patients
compared to the control group. The variation was
substantial. In the current study, there was
statistically insignificant difference between
rheumatoid arthritis patients and controls
regarding their genotyping.

Mokbel et al. [10] claimed that differences in the
glycine82serine (G82S) allele that did not reach
statistical significance between patients and
controls were discovered using RAGE gene
genotyping. Contrary to our findings, RA patients
were more likely than healthy controls to have the
RAGE gene Gly82Ser polymorphism (RAGE
82Ser) [15].
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Regarding clinical symptoms and DAS, there was
no discernible difference between patients with
CC genotyping and those with GG genotyping in
the current study. This came in agreement with
Vytasek et al. [19] They failed to discover a link
between the polymorphism and clinical
presentation. While our finding in disagreement
with Mokbel et al. [10] researchers discovered a
link between gene variation and disease activity as
shown by multiple sclerosis (MS) and CRP in RA
patients. Our research showed that the clinical
symptoms of rheumatoid arthritis patients varied
according to genotype type, showing up as
synovitis 10%, eye 50%, skin 20%, and
osteophyte 20% in genotype C-C and no
synovitis, eye 40%, skin 20%, and osteophyte
20% in genotype G-G.

Regarding laboratory indicators, there was no
discernible difference between patients with
genotypes G-G and C-C in the current
investigation. This came in agreement with
Vytasek et al. [19] who did not discover a link
between the polymorphism and  higher
inflammatory levels (CRP and ESR). In
disagreement with our study, Mokbel et al. [10]
found that gene polymorphism is related to CRP.
Also results of the Rashed et al. [16] revealed a
correlation between gene polymorphism and the
disease activity in RA patients as measured by
CRP.

According to our findings, there was no
discernible difference in terms of rheumatoid
arthritis severity measures between patients with
genotypes G-G and C-C. This came in agreement
with Vytasek et al. [19] and Mokbel et al. [10]
who failed to discover a link between the
polymorphism and DAS.

Regarding age, there was no discernible
difference between the two groups. Our findings
indicated that women are four times more likely
than men to develop rheumatoid arthritis. This
result was in agreement with results of Areskoug-
Josefsson et al. [20], they said that women have
rheumatoid arthritis three times as often as men do
in middle age.

In the current study, the most common complaint
from patients was pain in both hands 20%, the
morning stiffness ranged from none to >1 hour,
and the most frequent manifestation was eye
affection in the form of dryness (46.7%), followed
by osteophyte, deformity, skin affection in the
form of rheumatoid nodules (20.0% for each
complaint), then erosion and synovitis (6.7% for
each complain). These results agreed with results
of Turesson [21] who reported that rheumatoid
nodules are the most frequent skin manifestations
(20%) in chronic RA which are frequently
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associated with episcleritis, pleural and pericardial
effusion while occular manifestations in the form
of keratoconjunctivitis sicca is the most frequent
occurred and usually affects at least 10% of
patients. It is frequently observed together with
Xerostomia.

CONCLUSIONS
In conclusion, our research showed that
rheumatoid arthritis patients have an allele G of
RAGE gene polymorphism (G82S) 7 times higher
than the control group. Sadly, we were unable to
discover a link between gene variation and disease
activity.
Conflicts of Interest: None.
Financial Disclosures: None.
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