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              ABSTRACT
Multiple sclerosis (MS) is an inflammatory and an autoimmune disease which the immune system can play an important role 
on its pathogenesis. As uric acid (UA) is considered as an endogenous peroxynitrite-scavenger, it may effect on MS. In this 
study, concentrations of interleukin-2 (IL2) and UA in plasma samples of MS patients were assessed. One hundred Iranian 
MS patients (mean± SD age of 32.95 ±6.51 years, range of 20-48 years) from medical genetics department of Sarem 
Women hospital were selected. Besides, one hundred ethnically, age and sex matched healthy individuals (mean± SD age 
of 29.8±7.8 years, range of 20-50 years) without personal or family backgrounds of autoimmune disorders were enrolled as 
a control group. IL2 plasma concentration was calculated by Human IL2 kit of eBioscience Company. Plasma level of UA 
was detected using Uric Acid Assay Kit of Abcam Company. The Plasma concentration of IL2 was significantly higher in MS 
patients than controls (8.435×10-7). Also plasma concentrations of uric acid were significantly lower in MS group in 
comparison with control subjects (1.548×10-30). The patients had around 2.2 times lower UA plasma concentration than 
controls. Our studies suggested that measurement of plasma IL2 and UA concentrations may provide an objective marker of 
disease in patients with MS. In addition, it seems that studies with larger sample size are required to bring about more 
authentic results.
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  1. INTRODUCTION
ultiple sclerosis (MS) is an inflammatory 
disease which has been an unresolved issue for 
the researchers of neuroscience as a result of the 

complexity of its pathophysiology. It has been proved that 
activation of the immune system against self-myelin 
antigens is a common part in the development of the 
disease; however, the cause remains unknown. Since 
elevations of serum interlukin-2 (IL2) (1-5) levels in 
multiple sclerosis patients had been explained in earlier 
studies and the results demonstrated a possible sign of 
circulating activated T-cells, assays for the assessment of 
several other cytokines have become available. T 
lymphocytes expressing IL2 or IL2 receptor had been 
found in demyelinated plaques in brains of MS patients (6-
8). In addition, elevated cytokine levels were evaluated in 

serum and CSF of patients with different infectious, 
inflammatory or malignant diseases (9-14). In other initial 
experimental studies demonstrated that serum IL2 levels 
might suggest MS disease activities (15). Trotter et al 
assessed other cytokines to find out whether they are better 
candidates for measures of disease activity in highly active 
chronic progressive patients. Finally, they demonstrated 
that serum IL2 seems to be the best candidate in chronic 
progressive MS patients (15). The study of different 
polymorphisms and alleles of IL2 gene and other genes 
which are involved in immune system are necessary to find 
out clearly. Various factors and their genes which may 
effect on autoimmune disease were studied in different 
population (16-21). It is recommended that nitric oxide 
(NO) and reactive oxygen species, yielded from infiltrating 
immune cells and resident glial cells, can lead to the 
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myelin and oligodendrocyte injury in Multiple Sclerosis 
(22). When NO and superoxide are created simultaneously, 
they may come together to produce the powerful and 
destructive oxidant, peroxynitrite (23). Applying immuno-
histo-chemistry, nitro-tyrosine, a biochemical marker for 
peroxynitrite-mediated injury, was found in the CNS of 
MS patients. In addition, it has recently been indicated that 
EAE can be prevented using peroxynitrite-scavengers (24). 
Studies among different populations indicated that patients 
with MS have low serum levels of the UA (25-29). 
Allameh et al. demonstrated that the positive response of 
antioxidant system to Uric acid (UA) administration in 
EAE mice was corroborated with improvement of clinical 
manifestation of the animals (30, 31). UA is considered as 
a strong, endogenous peroxynitrite-scavenger (23). New 
studies comparing serum levels of UA in MS patients and 
in individuals with other neurological disorders indicated 
that the average serum UA level in RR and SPMS patients 
was considerably lower than in controls (23). In a 
prospective follow-up of serum UA levels in RR patient 
considerably higher UA levels were observed during 
remission in comparison with the levels observed within 
relapses (32). High-dose methylprednisolone treatment in 
MS patients was detected to induce a considerable increase 
in serum UA levels (33). These findings suggest that 
elevated UA serum levels are related with reduced CNS 
inflammation and tissue damage, and may act as an easily 
detectable cause of disease activity as well as response to 
treatment. The aim of this study was to assess the plasma 
IL2 and UA concentration in MS patients in comparison 
with controls.

2. MATERIALS AND METHODS
2.1. Patients and controls 
One hundred Iranian MS patients (mean± SD age of 32.95 
±6.51 years, range of 20-48 years) from medical genetics 
department of Sarem Women hospital were selected. The 

MS diagnosis was made according to the McDonald 
criteria (34). Besides, one hundred ethnically, age and sex 
matched healthy individuals (mean± SD age of 29.8±7.8 
years, range of 20-50 years) without personal or family 
backgrounds of autoimmune disorders were enrolled as 
control group. This work was approved by Trbiat modares 
University ethical committee and all individuals were 
signed the written informed Consent. Demographic and 
clinical profiles of MS patients and controls were 
demonstrated in Table1.

2.2. IL2 and Uric acid assay
Plasma was isolated from peripheral blood samples which 
collected in EDTA tube. IL2 plasma concentration was 
calculated by Human IL2 kit of eBioscience company. 
Plasma level of UA was detected using Uric Acid Assay 
Kit of abcam company. These kits were applied according 
their manufacturer’s recommendations.

2.3. Statistical analysis
Mean plasma concentration of IL2 and uric acid was 
calculated. Comparisons between IL2 and uric acid plasma 
concentration of MS patients and controls were made using 
the independent t-test. All the analyses were done using 
SPSS 18v. P value <0.05 was considered as significant. 
SPSS 18.0 for windows software was applied.

3. RESULTS AND DISCUSSION
The demographic and clinical features of MS patients and 
controls were demonstrated in Table1. The clinical 
characteristics revealed that all patients had relapsing-
remitting MS, the mean age of onset, duration and EDSS 
were 32.95 ±6.51, 5.86 ± 5.535, and 3.775 ± 2.226 years, 
years, respectively (Table 1).

Table 1. Demographic and clinical profiles of MS patients and control group

Variables MS patients Control
Female/Male [No. (%)] 59(59%)/41(41%) 60(60%)/40(40%)
Age (mean ± SD, year) 32.95 ±6.51 29.8±7.8

Age Range (years) 20 - 48 20-50
Age at onset (mean ± SD, year) 28.3 ± 4.2 -

Relapsing-Remitting Course [No. (%)] 100 (100%) -
Duration (mean ± SD, year) 3.86 ± 5.535 -

EDSSa  (mean ± SD) 3.775 ± 2.226 -
a Expanded Disability Status Scale of Kurtzke.

The mean plasma concentration of IL2 and UA in MS 
patients and controls was shown in Table 2, Table 3.

Table 2. Mean plasma concentration of IL2 in MS patients and controls

Patient (N=100) Control (N=100) Pa 95% CI

Mean concentration of 
IL2±SD (ng/ml)

0.722±0.751 0.306±0.283 8.435×10-7 0.257-0.574

a:  value of independent t-test. N: number of individuals.

Table 3. Mean plasma concentration of UA in MS patients and controls
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Patient (N=100) Control (N=100) Pa 95% CI

Mean concentration 
of UA±SD (mg/dl)

1.608±0.59 3.537±1.174 1.548×10-30 1.67-2.189

a:  value of independent t-test. N: number of individuals

 The patient group showed significantly higher IL2 plasma 
concentration in comparison with controls. Plasma 
concentration of IL2 was 0.722 and 0.306 ng/ ml in the MS 
patients and healthy control group, respectively (p: 
8.435×10-7). Also Mean plasma concentration of UA in 
patients and controls was 1.608 and 3.537 mg/ dl, 
respectively. Their comparisons showed statistical 
significant decrease in patient group (p: 1.548×10-30). The 
patients had around 2.2 times lower UA plasma 
concentration than controls (Table 3). Elevated cytokine 
levels were evaluated in serum of patients with different 
infectious, inflammatory or malignant diseases (9-14). In 
other initial experimental studies demonstrated that serum 
IL2 levels might suggest MS disease activities. Moreover, 
it is recommended that reactive oxygen species, yielded 
from infiltrating immune cells and resident glial cells, can 
lead to the myelin injury in Multiple Sclerosis (22). Study 
on EAE mice demonstrated that the positive response of 
antioxidant system to Uric acid (UA) administration in 
EAE mice was corroborated with improvement of clinical 
manifestation of the animals (30, 31). More recent 
biochemical, molecular and pathological studies advocate 
an important potential role of neuro-degeneration in 
multiple sclerosis. The aim of present study was to assess 
the influence of IL2 and UA plasma concentration on MS 
disease. Our results indicate that the patient group showed 
significantly higher IL2 plasma concentration in 
comparison with controls. This result is similar to the study 
in UK which indicated concentrations of IL2 were 
significantly higher in MS compared with control subjects 
and they suggested that measurement of IL2 concentrations 
might provide an objective marker of disease activity in 
MS patients (35). In one study in USA, it was shown that 
plasma IL2 concentration displayed higher level than 
controls. Indeed, Plasma IL2 levels among other cytokines 
IL-Iα, IL-lβ, IL2, IL4, IL6 were the only cytokine level to 
achieve significance in statistical analyses (15). Our results 
showed that the patient group showed significantly higher 
UA plasma concentration in comparison with controls. 
Consistent with our results, one study on Italy population 
showed MS patients had significantly lower serum urate 
levels than controls (36). Rentzos et al. in 2006 reported 
that in the overall MS group, patients were found to have 
significantly lower mean serum uric acid levels compared 
with the inflammatory, the non-inflammatory diseases and 
control group . Their findings suggest that lower serum UA 
levels in MS patients may represent a primary, constitutive 
loss of protection against nitric oxide and the development 
of CNS inflammation. They also provided support that the 
earlier increase of UA serum levels might be beneficial in 
the future treatment of MS (37). Also Toncev et al. found 
that lower uric acid levels in MS patients are associated 
with relapse and suggest that uric acid might be beneficial 
in the treatment of MS (38). Moreover some studies among 

different populations indicated that patients with MS have 
low serum levels of the UA, although it has not been 
established whether UA is primarily deficient or 
secondarily reduced due to its peroxynitrite scavenging 
activity (25-29). For the clinician, evaluation of disease 
from a prognostic view point and efficacy of therapeutic 
interventions is so important. Our studies suggested that 
measurement of plasma IL2 and UA concentrations may 
provide an objective marker of disease in patients with MS. 
In addition, it seems that studies with larger sample size 
are required to bring about more authentic results.

4. CONCLUSION                                                                                                                     
The Plasma concentration of IL2 and UA was significantly 
higher and lower in MS patients in comparing to controls, 
respectively. Our studies suggested that measurement of 
plasma IL2 and UA concentrations may provide an 
objective marker of disease in patients with MS.

Funding/ Support
Not mentioned any Funding/ Support by authors.

ACKNOWLEDGMENT  
Specially thanks of Tehran Medical Genetic Laboratory 
and Sarem Women Hospital for their supporting.

AUTHORS CONTRIBUTION 
This work was carried out in collaboration among all 
authors.

CONFLICT OF INTEREST 
The authors declared no potential conflicts of interests with 
respect to the authorship and/or publication of this article.

REFERENCES  
1. Gallo P, Piccinno M, Pagni S, Tavolato B. Interleukin‐2 levels in serum and 
cerebrospinal fluid of multiple sclerosis patients. Annals of neurology. 
1988;24(6):795-7.
2. Gallo P, Piccinno MG, Pagni S, Argentiero V, Giometto B, Bozza F, et al. 
Immune activation in multiple sclerosis: study of IL-2, sIL-2R, and γ-IFN levels 
in serum and cerebrospinal fluid. Journal of the neurological sciences. 
1989;92(1):9-15.
3. Trotter JL, Clifford DB, Anderson CB, van der Veen RC, Hicks BC, Banks 
G. Elevated serum interleukin-2 levels in chronic progressive multiple 
sclerosis. The New England journal of medicine. 1988 May 5;318(18):1206. 
PubMed PMID: 3258957. Epub 1988/05/05. eng.
4. Trotter JL, van der Veen RC, Clifford DB. Serial studies of serum 
interleukin-2 in chronic progressive multiple sclerosis patients: occurrence of 
‘bursts’ and effect of cyclosporine. Journal of neuroimmunology. 
1990;28(1):9-14.
5. Peter J, Boctor F, Tourtellotte W, Baumhefner R. Serum/CSF levels of IL-2, 
IL-2R, TNF-alpha, and IL-1/~ in multiple sclerosis (MS): expected lack of 
clinical utility. Neurology. 1990;40:792.
6. Cuzner M, Hayes G, Newcombe J, Woodroofe M. The nature of 
inflammatory components during demyelination in multiple sclerosis. Journal 
of neuroimmunology. 1988;20(2):203-9.



∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙

75

   
   J. Biol. Today's World. 2013 Apr; 2 (4): 72-75

7. Hofman F, Von Hanwehr R, Dinarello CA, Mizel S, Hinton D, Merrill J. 
Immunoregulatory molecules and IL 2 receptors identified in multiple sclerosis 
brain. The Journal of Immunology. 1986;136(9):3239-45.
8. Bellamy AS, Calder VL, Feldmann M, Davison A. The distribution of 
interleukin-2 receptor bearing lymphocytes in multiple sclerosis: evidence for 
a key role of activated lymphocytes. Clinical and experimental immunology. 
1985;61(2):248.
9. Boutin B, Matsuguchi L, Lebon P, Ponsot G, Artbuis M, Nelson DL. Soluble 
IL‐2 receptors in acute and subacute encephalitis. Annals of neurology. 
1987;22(5):658-61.
10. Gallo P, Piccinno MG, Krzalic L, Tavolato B. Tumor necrosis factor alpha 
(TNFα) and neurological diseases Failure in detecting TNFα in the 
cerebrospinal fluid from patients with multiple sclerosis, AIDS dementia 
complex, and brain tumours. Journal of neuroimmunology. 1989;23(1):41-4.
11. Kahaleh MB, LeRoy CE. Interleukin-2 in scleroderma: correlation of 
serum level with extent of skin involvement and disease duration. Annals of 
internal medicine. 1989;110(6):446-50.
12. Mustafa MM, Lebel MH, Ramilo O, Olsen KD, Reisch JS, Beutler B, et al. 
Correlation of interleukin-1β and cachectin concentrations in cerebrospinal 
fluid and outcome from bacterial meningitis. The Journal of pediatrics. 
1989;115(2):208-13.
13. Hartung H-P, Hughes R, Taylor W, Heininger K, Reiners K, Toyka K. T 
cell activation in Guillain‐Barré syndrome and in MS Elevated serum levels of 
soluble IL‐2 receptors. Neurology. 1990;40(2):215-.
14. Kittur SD, Kittur DS, Soncrant TT, Rapoport SI, Tourtellotte WW, Nagel 
JE, et al. Soluble interleukin‐2 receptors in cerebrospinal fluid from individuals 
with various neurological disorders. Annals of neurology. 1990;28(2):168-73.
15. Trotter JL, Collins KG, van der Veen RC. Serum cytokine levels in chronic 
progressive multiple sclerosis: interleukin-2 levels parallel tumor necrosis 
factor-α levels. Journal of neuroimmunology. 1991;33(1):29-36.
16. Sayad A, Akbari MT, Pajouhi M, Mostafavi F, Zamani M. The influence of 
the HLA‐DRB, HLA‐DQB and polymorphic positions of the HLA‐DRβ1 and 
HLA‐DQβ1 molecules on risk of Iranian type 1 diabetes mellitus patients. 
International journal of immunogenetics. 2012;39(5):429-36.
17. Sayad A, Allameh A, Noruzinia M. The influence of-330 IL-2 gene 
polymorphism on relapsing remitting and secondary progressive multiple 
sclerosis in Iranian patients. 2013.
18. Hajifathali A, Sayad A, Sayad A, Sayad A, Arjang Z, Mohseni Y, et al. The 
association of-308 TNFα polymorphism and multiple sclerosis in Iranian 
patients. Journal of Biology and Today's World. 2012;1(2):114-21.
19. Sayad A, Akbari MT, Pajouhi M, Mostafavi F, Kazemnejad A, Zamani M. 
Investigation The Role of Gender on The HLA-DRB1 and -DQB1 Association 
with Type 1 Diabetes Mellitus in Iranian Patients. Cell journal. 2013 
Summer;15(2):108-15. PubMed PMID: 23862111. Pubmed Central PMCID: 
PMC3712770. Epub 2013/07/19. eng.
20. Gao X-H, Barnardo MC, Winsey S, Ahmad T, Cook J, Agudelo JD, et al. 
The Association Between HLA DR, DQ Antigens, and Vulval Lichen 
Sclerosus in the UK: HLA DRB1* 12 and its Associated DRB1* 12/DQB1* 
0301/04/09/010 Haplotype Confers Susceptibility to Vulval Lichen Sclerosus, 
and HLA DRB1* 0301/04 and its Associated DRB1* 0301/04/DQB1* 
0201/02/03 Haplotype Protects from Vulval Lichen Sclerosus. Journal of 
investigative dermatology. 2005;125(5):895-9.
21. Sayad A, Allameh A, Sayad A, Noruzinia M, Akbari MT, Sarzaeem A, et al. 
The association of -475 and -631 interleukin-2 gene polymorphism with 
multiple sclerosis in Iranian patients. Cell journal. 2013 Summer;15(2):124-9. 
PubMed PMID: 23862113. Pubmed Central PMCID: PMC3712772. Epub 
2013/07/19. eng.

22. van Waesberghe JH, Kamphorst W, De Groot CJ, van Walderveen MA, 
Castelijns JA, Ravid R, et al. Axonal loss in multiple sclerosis lesions: 
magnetic resonance imaging insights into substrates of disability. Ann Neurol. 
1999 Nov;46(5):747-54. PubMed PMID: 10553992. Epub 1999/11/30. eng.
23. Scott GS, Hooper DC. The role of uric acid in protection against 
peroxynitrite-mediated pathology. Medical hypotheses. 2001 Jan;56(1):95-
100. PubMed PMID: 11133262. Epub 2001/01/03. eng.
24. Hooper D, Scott G, Zborek A, Mikheeva T, Kean R, Koprowski H, et al. 
Uric acid, a peroxynitrite scavenger, inhibits CNS inflammation, blood–CNS 
barrier permeability changes, and tissue damage in a mouse model of 
multiple sclerosis. The FASEB Journal. 2000;14(5):691-8.
25. Guerrero A, Martín‐Polo J, Laherrán E, Gutiérrez F, Iglesias F, Tejero M, 
et al. Variation of serum uric acid levels in multiple sclerosis during relapses 
and immunomodulatory treatment. European Journal of Neurology. 
2008;15(4):394-7.
26. Rentzos M, Nikolaou C, Anagnostouli M, Rombos A, Tsakanikas K, 
Economou M, et al. Serum uric acid and multiple sclerosis. Clinical neurology 
and neurosurgery. 2006;108(6):527-31.
27. Kutzing MK, Firestein BL. Altered uric acid levels and disease states. 
Journal of Pharmacology and Experimental Therapeutics. 2008;324(1):1-7.
28. Peng F, Zhang B, Zhong X, Li J, Xu G, Hu X, et al. Serum uric acid levels 
of patients with multiple sclerosis and other neurological diseases. Multiple 
Sclerosis. 2007.
29. Altınkaynak K, Varoğlu AO, Aksoy H, Deniz O, Aksoy A. Serum uric acid 
levels in patients with relapsing-remitting multiple sclerosis. 2010.
30. Allameh A, Maleklou N, Zargari M, Sanati MH. The influence of uric acid 
treatments on liver glutathione system prevent oxidative damages in 
experimental autoimmune encephalomyelitis mice. Neuroscience letters. 
2008;439(1):111-5.
31. Zargari M, Allameh A, Sanati MH, Tiraihi T, Lavasani S, Emadyan O. 
Relationship between the clinical scoring and demyelination in central 
nervous system with total antioxidant capacity of plasma during experimental 
autoimmune encephalomyelitis development in mice. Neuroscience letters. 
2007;412(1):24-8.
32. Drulović J, Dujmović I, Stojsavljević N, Mesaroš Š, Andjelković S, 
Miljković D, et al. Uric acid levels in sera from patients with multiple sclerosis. 
Journal of neurology. 2001;248(2):121-6.
33. Toncev G, Milicic B, Toncev S, Samardzic G. High-dose 
methylprednisolone therapy in multiple sclerosis increases serum uric acid 
levels. Clinical chemistry and laboratory medicine. 2002;40(5):505-8.
34. McDonald WI, Compston A, Edan G, Goodkin D, Hartung HP, Lublin FD, 
et al. Recommended diagnostic criteria for multiple sclerosis: guidelines from 
the International Panel on the diagnosis of multiple sclerosis. Annals of 
neurology. 2001;50(1):121-7.
35. Sharief M, Thompson E. Correlation of interleukin-2 and soluble 
interleukin-2 receptor with clinical activity of multiple sclerosis. Journal of 
Neurology, Neurosurgery & Psychiatry. 1993;56(2):169-74.
36. Sotgiu S, Pugliatti M, Sanna A, Sotgiu A, Fois M, Arru G, et al. Serum uric 
acid and multiple sclerosis. Neurological Sciences. 2002;23(4):183-8.
37. Rentzos M, Nikolaou C, Anagnostouli M, Rombos A, Tsakanikas K, 
Economou M, et al. Serum uric acid and multiple sclerosis. Clin Neurol 
Neurosurg. 2006 Sep;108(6):527-31. PubMed PMID: 16202511. Epub 
2005/10/06. eng.
38. Toncev G, Milicic B, Toncev S, Samardzic G. Serum uric acid levels in 
multiple sclerosis patients correlate with activity of disease and blood-brain 
barrier dysfunction. Eur J Neurol. 2002 May;9(3):221-6. PubMed PMID: 
11985629. Epub 2002/05/03. eng.


