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Abstract

To determine the role of Epstien barr virus (EBV) in the pathogenesis of
Rheumatoid arthritis (RA) , Reactive arthritis (ReA) and Ankylosing spondylitis
(AS) patients, sixty-two patients (52 patients with RA ,five patients with ReA and
five patients with AS) have been investigated. The mean age (47.3, 47.7, 34.5) of
RA, ReA , AS respectively and compared to 24 apparently healthy individuals with
the mean age 28.3. All the study groups were carried out to measure antibodies of
EBV (VCA) IgG and IgM by enzyme-linked immunosorbent assay (ELISA)
technique. The result showed that there was a highly significant elevation ( p< 0.01)
in the concentration of EBV (VCA) IgG Ab compared to control group, while there
was no significant different (p> 0.05) in EBV (VCA) IgM Ab compared to control
group. when the study groups were compared between each other in EBV (VCA)
IgG Ab, the AS group had the higher mean of concentration 51.24 + 2.19 U/ml
while the RA mean concentration 40.82 + 2.36 U/ml and finally ReA mean
concentration was 38.24 + 8.79 U/ml. compared to control group2.55 + 0.03 U/ml .
while comparison in mean level of EBV CA IgM Ab, the concentration was( 3.32
+ 0.40 , 5.24 + 2.30 and 10.70 £ 6.89) U/ml for RA, ReA and AS reapectively
compared to control group 0.122 + 0.01 U/ml.The results of the present study
indicate that infection with EBV play a role as a triggering factor in pathogensis of
RA,Rea,AS.
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Introduction:

Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease. Inflammatory polyarthritis is
the primary clinical manifestation, mainly affecting small joints of the hands and the feet [1]. RA is
the most common systemic autoimmune disease in the world [2]. Reactive arthritis (ReA) is an acute
inflammatory joint disease belonging to the group of spondyloarthritides (SpA)[3]. Reactive arthritis
(ReA) is an autoimmune condition that develops in response to an infection in other part of the body
[4]. ReA usually affects young people aged 20—40 years. Men are 15 times more likely to develop
symptoms than women[5]. Ankylosing spondylitis is the prototype, a subtype, and an outcome of
spondyloarthritis, particularly of the axial form of spondyloarthritis. AS is a chronic inflammatory
joint disease that predominantly affects the sacroiliac joints and spine [6], it is a disease that affects
young people, who generally present at around 26 years of age. Men are more often affected than
women [7]. Several microorganisms have been implicated in the development of RA based on higher
titres of the relevant antibodies in patients with RA. Infectious agents reported to trigger RA (Human
parvovirus B19, Rubella virus, Human retrovirus 5, Alphaviruses , Hepatitis B virus and Epstein—Barr
virus)[8]. Epstein-BarrVirus (EBV) is a gammaherpesvirus, infecting over 95% of the adult population
worldwide [9].

EBV replicates primarily in B lymphocytes but also may replicate in the epithelial cells of the
pharynx and parotid duct.The infection is spread primarily by saliva, and the incubation period is four
to eight weeks [10].An association between EBV and rheumatoid arthritis (RA) was first proposed on
the basis of high titres of EBVspecific antibodies found in some patients with RA [11].

They have also high numbers of EBV-specific T cells in their affected joints [12]. The number of
EBV-specific CD8+ T-cells correlates positively with the viral load, whereas CD4+ T-cell responses
against EBV and CD8+ T-cell responses to CMV antigens do not[13]. Some research shown that a
virus could act as an adjuvant in the development of autoimmunity, non-specifically stimulating innate
immune responses, including mast cells, dendritic cells, Toll-like receptors and complement receptors
[14]. The aim of present study was to estimate the seroprevalence of EBV CA in sera of patients with
RA, ReA and AS.

Material and method

Patients included in this study were 62 patients, 52 with rheumatoid arthritis (RA ; 46f/ 6m) , 5
with Reactive arthritis (ReA ; 2 f/3m) ,5 with anklosing spondylitis ( AS ; 0 m/ 5f).The age of the total
patients range from (28-70) years.24 samples of apparently healthy individuals (HC ; 15f /9m) were
studied as a control groups of same age and sex. The study population attending at AL-Yarmouk
teaching hospital/Rheumatology clinic . The samples were collected from the first of November 2014
until February 2015. Blood samples (3ml) were collected by disposable syringe which stand at room
temperature until blood was clotted. Then the samples were centrifuged at 3000 rpm for 5 minutes.

Serum samples were dispended separated on Eppendroff tubes. All samples stored at (-20) until
carried out to immunological examination.
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Serological Examination

ELISA test was used to measure EBV (VCA) IgG Ab and IgM Ab (NovaTeclmmundiagnostica/
Germany) according to instruction of the kit in the sera of all the study groups.

Statistical Analysis

The Statistical Analysis System- SAS [15] was used to study the effect of different factors in study
parameters. Least significant difference —LSD test was used to compare the significance between
means and Chi-square test was used to compare between percentages in this study.

Results and Discussion

A total of sixty two patients 52 with RA, 5 patients with ReA and 5 patients of AS . The range of
RA patients age were (30-50) years, the range of ReA patients age were more than 50 years while in
AS patients the range of age less than 30 years. The results show that highly significant different
(P<0.01) between patients and control in EBV (VCA) 1gG Ab while no significant different (P>0.05)
in EBV (VCA) IgM Ab as shown in Table-1.

When comparing between patient groups and control in the EBV (V CA) IgG Ab, the AS patients
have the highest concentration of Ab which was 51.24 +2.19 U/ml , then RA patients 40.82 + 2.36
U/ml and the less concentration of EBV CA 1gG Ab appear in ReA patients which was 38.24 + 8.79
U/ml compared to control group 2.55 £ 0.03 U/ml as shown in Figure-1 , But comparison in mean
level of EBV CA IgM Ab, the concentration was (3.32 £ 0.40, 5.24 + 2.30 and 10.70 + 6.89) U/ml
for RA, ReA and AS reapectively compared to control group 0.122 + 0.01 as shown in Figure-2.

Table 1- Shows the result between patients and control in EBV (VCA) IgG Ab and EBV (VCA) IgM Ab

Group Means £ SD
1gG Ab IgM Ab

Patients 41.00 +2.14 4.25+0.69
Control 19.36 £ 0.79 3.70+0.34
LSD value 7.099 ** 2.304 NS
P-value 0.0001 0.6352
** (P<0.01), NS: Non-significant.
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Figure 1- Compare between RA , ReA, AS & Control in EBVCA IgG
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Figure 2- Compare between RA , ReA, AS & Control in EBVCA IgM

The results of present study were agreement with several other studies. By using another technique
in [16] the study show that Elevated anti-VCA titers (>1: 160) were more common in RA patients than
controls, 31% compared with 15%. The geometric mean titer of anti-VCA was significantly higher in
the RA group.in another study it was demonstrated that elevated titers (>320) of antibodies of Epstein-
Barr viral capsid antigen (VCA) in 64% of 28 seropositive RA patients [17] Another study showed
that patients with RA show higher titers of 1gG Abs specific for both latent and lytic EBV encoded
Ags compared with healthy EBV carriers [18].

Patients with RA have increased anti-EBV antibody levels in their sera compared to healthy
subjects.[19] .Humoral response to both latent and lytic EBV antigens with elevated titers of
antibodies against EBNAL, VCA, and EA/R in both sera and synovial fluids from RA patients
compared to healthy controls [20].Patients with RA have an abnormally increased frequency of
circulating EBV-infected B cells [21], they have very high EBV load in peripheral blood lymphocytes
than healthy controls.[22] .EBV infection may contribute indirectly to the pathophysiology of RA by
impairing immune control of EBV replication, causing increased exposure to EBV antigens and,
thereby, chronic inflammation [23]. Mechanisms by which infectious agents may initiate RA and/or
autoimmunity include molecular mimicry and epitope spreading. Molecular mimicry can be initiated
when lingering autoreactive T cells become activated by peptides from infecting organisms that bear
similar structure and/or amino acid sequence to that of same host peptide, i.e proteins/peptides that
share a similar molecular structure to that of host tissue peptides, and which therefore can perpetuate
inappropriate immune reactions to self.[24].Acute primary infection is marked by a rise in
immunoglobulin M against VCA, which usually disappears after 2 months of infection. This is
followed by the appearance of immunoglobulin G against VCA and nuclear antigen (EBNA) at least 1
month after primary infection and persists for many years or throughout life [25].

References:

1. Widdifield, J., Paterson, J.M., Bernatsky, S., Tu, K., Thorne, J.C., Ahluwalia, V.,Ivers, N. , Butt,
D., Jaakkimainen, L. , Tomlinson, G. And Bombardier, C. 2013.The rising burden of rheumatoid
arthritis surpasses rheumatology supply in Ontario. Can J Public Health. 104:450-455.

2. Carvalho, C. D.S.,Andrade, L.E.C. , Keusseyan, S. P. , Rangel, J. L., Strixino, J. F., Martin, A.
A., Raniero, L.J.2014.Study of advanced rheumatoid arthritis. Braz. J. Biom. Eng. 30: 54-63.

3. Véhamiko,S. , Penttinen, M. A. and Granfors,K. 2005. Aetiology and pathogenesis of reactive
arthritis: role of non-antigen-presenting effects of HLA-B27. Arthritis Res. Ther. 7:136-141.

4. Gupta, R.K.2007.Reactive Arthritis in Children .J.K Science.3:109-110.

3133



Jassim et al. Iragi Journal of Science, 2015, Vol 56, No.4B, pp: 3130-3134

o1

~

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kwiatkowska, B.and Sosnowska, A.F.2009.Reactive Arthritis.pol arch med wewn.119:60-65.
Pham, T.2008.Pathophysiology of ankylosing spondylitis: What's new?. Joint Bone Spine.
75:656-660.

Braun, j. and Sieper, J.2007. Ankylosing spondylitis.Lancet. 369: 1379-90.

Tobon, G. J., Youinou, P., Saraux, A. 2010. The environment, geo-epidemiology, and
autoimmune disease: Rheumatoid Arthritis. Autoimmun Rev. 9: 288-292.

Korcum, A. F., Ozyar, E. and Ayhan, A. 2006.Epstein-Barr virus genes and nasopharyngeal
cancer.TJ C 36:97-107.

Ebell, M. H.2004. Epstein-Barr Virus Infectious Mononucleosis. Am Fam Physician.70:1279-87.
Tan, L. C. ,Mowat, A. G. ,Fazou, C. , Rostron, T., Roskell, H.,Dunbar, P. R. Tournay, C.,
Romagné, F.,Peyrat, M. A.,Houssaint, E., Bonneville, M.,Rickinson, A. B.,McMichael, A.
J.andCallan, M. F.C.2000.Specificity of T cells in synovial fluid: high frequencies of CD8+ T
cells that are specific for certain viral epitopes. Arthritis Res. 2:154-164.

Fujiwara, S. 2014.Reproduction of Epstein-Barr Virus Infection and Pathogenesis in Humanized
Mice. IMMUNE NETWORK .14: 1-6.

Lossius , A., Johansen ,J. N. , Torkildsen, O. , Vartdal, F. and Holmgy , T.2012. Epstein - Barr
virus in Systemic Lupus Erythematosus, Rheumatoid Arthritis and Multiple Sclerosis—
Association and Causation. Viruses .4: 3701-3730.

Costenbader, K.H. and Karlson, E.W.2006. Epstein—Barr virus and rheumatoid arthritis: Is there a
link? Arthritis Res Ther., 8: 204.

SAS. 2012. Statistical Analysis System, User's Guide. Statistical. Version 9. First Edition. SAS.
Inst. Inc. Cary. N.C. USA.

Ferrell, P. B., Aitcheson, C. T., Pearson, G. and Tan, E. M. 1981. Seroepidemiological Study of
Relationships between Epstein-Barr Virus and Rheumatoid Arthritis. J. Clin. Invest.67: 681 -687.
Margaret, A. A., Henle, G., Lennette, E. T.And Henle, W.1981. Elevated Levels of Antibodies to
Epstein-Barr Virus Antigens in Sera and Synovial Fluids of Patients with Rheumatoid Arthritis. J.
Clin. Invest. 67: 1134-1140.

Lu'nemann, J. D., Oliver Frey, O. , Eidner, T. , Baier, M. ,Susanne Roberts, S.,Sashihara,
J.,Volkmer, R. , Cohen, J. I., Hein, G. ,Kamradt, T. and Mu"nz, C.2008.Increased Frequency of
EBV-Specific Effector Memory CD8 T Cells Correlates with Higher Viral Load in Rheumatoid
Arthritis1. J. Immunol. 181:991-1000.

Pender, Michael P. 2004. Epstein-Barr Virus and Autoimmunity. pp. 163-170in Shoenfeld, Y.
and Rose , N.R.(ed.)Infection and autoimmunity Elsevier, Amsterdam.

Draborg, A. H., Duus, K. and Houen, G.2013. Epstein-Barr Virus in Systemic Autoimmune
Diseases. Clin Dev Immunol.9.

Pender, M. P.2003. Infection of autoreactive B lymphocytes with EBV, causing chronic
autoimmune diseases. Trends Immunol.24: 584-588.

Kannangai, R. , Sachithanandham, J., Kandathil, A. J., Ebenezer, D. L., Danda, D., Vasuki, Z. ,
Thomas, N., Vasan, S. K.and Sridharan, G.2010. Immune responses to Epstein-Barr virus in
individuals with systemic and organ specific autoimmune disorders. Indian J. Med. Microbiol
.28:120-123.

Toussirot, E., and Roudier, J.2007. Pathophysiological links between rheumatoid arthritis and the
Epstein-Barr virus: An update. Joint Bone Spine. 74: 418-426.24.

Deo, S. S., Shetty, R. R. , Mistry, K.J. and Chogle, A. R.2010.Detection of Viral Citrullinated
Peptide Antibodies Directed Against EBV or VCP: In Early Rheumatoid Arthritis Patients of
Indian Origin. J Lab Physicians.2:93-99.

Lim, D. N. F.2009. A case of Epstein—Barr virus (EBV) meningoencephalitis in a patient with
rheumatoid arthritis. Grand Round .9:49-53.

3134



