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ABSTRACT

Interferon beta is a safe and efficacious treatment for re-
lapsing multiple sclerosis (MS). However, there is some evi-
dence that uric acid, a scavenger of peroxynitrite, is involved
in MS pathology and that increasing serum uric acid lev-
els might have beneficial therapeutic effects. The aim of this
study is to investigate serum uric acid levels in MS patients
before and after long-term interferon beta treatment.

Blood samples from 101 MS patients (53 receiving inter-
feron beta la treatment and 48 receiving interferon beta 1b
treatment; 28 male and 73 female; mean age at treatment
onset 32,4+7,3 years; mean duration of disease at treatment
onset 5,1+3,2 years; mean EDSS 2+1,3) before and after
interferon beta treatment (mean treatment duration 3+2
years) were analysed. Serum uric acid levels were measured
using a quantitative enzymatic assay (Elitech Diagnostic,
Sees, France). MS patients had significantly increased se-
rum uric acid levels after treatment compared with those
at the beginning of treatment (272,31+78,21 pumol/l vs.
210,17+53,65 pmol/l; p=0,019, Wilcoxon Mann-Whitney
U-test). We did not find significant differences in serum uric
acid levels between the interferon beta la and interferon
beta 1b groups (p=0.98).

These results indicate that one of the beneficial effects of
interferon beta in MS might be based on the elevation of se-
rum uric acid levels as a natural scavenger of peroxynitrite.
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SAZETAK

Interferon beta je bezbedan i efikasan lek kod relapsno-re-
mitentnog tipa multiple skleroze (MS). Medutim, postoje doka-
zi da je mokracéna kiselina, koja uklanja peroksinitrit, ukljucena
u patologiju MS i da povisen nivo mokracne kiseline moze da
ima korisne terapijske efekte. Cilj ovog istrazZivanja je da ispita
nivo mokracne kiseline kod obolelil od MS pre i posle dugotraj-
ne terapije interferonom beta. Analizirani su krvni rezultati
uzeti od 101 pacijenta (53 je primalo interferon beta-1a, a 48 je
primalo interferon beta-1b; 28 muskaraca i 73 Zene; proseéna
starost na pocetku lecenja je 32,4 + 7,3 godine, srednje trajanje
bolesti na pocetku lecenja 5,1 + 3,2 godine, srednji EDSS 2 +
1,3) pre i posle lecenja interferonom beta (srednje trajanje le-
Cenja 3 + 2 godine). Nivo mokracne kiseline u serumu je meren
pomolu kvantitativnog enzimskog testa (Elitech Diagnostic,
Sees, France). Oboleli od MS imaju znacajno povisen nivo mo-
kraéne kiseline nakon primene terapije u poredenju sa nivoima
na pocetku bolesti (272,31 + 78,21 umol/l vs. 210,17 + 53,65
umol/l; p=0,019, Wilcoxon Mann-Whitney U-test). Nismo
utvrdili znacajnu razliku u nivoima mokracne kiseline izmedu
grupa pacijenata sa terapijom interferon beta-1a pacijenata sa
terapijom interferon beta-1b (p=0.98). Nasi rezultati pokazuju
da se jedan od korisnih efekata terapije interferonom beta kod
MS moze bazirati na povisenom nivou mokracéne kiseline koji
prirodno uklanja peroksinitrit.

Kljucne reci: multipla skleroza, interferon beta, mo-
kracna kiselina
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ABBREVIATIONS

MS — multiple sclerosis,
EDSS- Expanded Disability Status Scale score,
CNS - central nervous system
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INTRODUCTION

Multiple sclerosis (MS) is a chronic inflammatory dis-
ease of the central nervous system (CNS) with unknown
aetiology. In recent years, there have been advances in un-
derstanding the pathogenesis of MS. There is significant
evidence that oxidative stress is involved in MS pathology
(1, 2). The proximal agents of neuronal cell damage might
be nitric oxide and peroxynitrate (forming in a reaction be-
tween nitric oxide and superoxide anion radicals), which
can compromise antioxidant defences and cause oxidative
damage to tissues (3, 4). Uric acid is an important physi-
ological antioxidant in the total antioxidant capacity of
blood plasma (5, 6, 7). There is some evidence that MS pa-
tients have lower serum uric acid levels (8, 9, 10, 11, 12,
13, 14) and that MS and gout (chronic hyperuricaemia) are
mutually exclusive diagnoses (15, 16).

Interferon beta is an efficacious and safe first line treat-
ment for relapsing MS. It is the first therapeutic interven-
tion demonstrated to modify the natural history of MS
(reduces the relapse rate, decreases radiological disease
activity, and slows progression of MS). Interferon beta has
a range of effects on the immune system, which could ex-
plain its positive effects on MS (17, 18, 19, 20).

The aim of this study is to estimate changes in serum
uric acid levels before and after long-term interferon beta
treatment.

MATERIALS AND METHODS

Serum samples of 101 patients with definite relapsing
remitting MS, according to the criteria set forth by Mc-
Donald, admitted to the Clinic of Neurology, Clinical Cen-
ter Kragujevac, were analysed. Forty-eight patients with
MS were treated with interferon beta-1b (Betaferon®) in
doses of 8 MIU s.c. every second day, while 55 MS patients
were treated with interferon beta-1a (Rebiff) in doses of 44
mg s.c. three times weekly, from January 2004 to January
2011.

The inclusion criteria for treatment included being
over 18 years of age, having had at least two relapses in last
two years, and having an EDSS score (Expanded Disability
Status Scale score) (22) of less than or equal to 3.5 (criteria
for including MS patients receiving interferon beta treat-
ment in Serbia). During this seven-year period, 26 patients
stopped the treatment (16 interferon beta la and 10 in-
terferon beta 1b patients). We investigated the serum uric
acid levels of the MS patients before initiating the treat-
ment and at the end of the treatment (in cases of treatment
discontinuation) or in January 2011 for the patients who
continued the treatment.

All blood samples were taken as part of a routine labo-
ratory screening for interferon beta treatment (looking
for possible adverse events every six months or at the end
of the treatment). Serum uric acid levels were measured
using a quantitative enzymatic assay (Elitech Diagnostic,

Table 1.Demographic and clinical characteristics of MS patients

Total Interferon Interferon p
beta la beta 1b

Number of patients 101 53 48 ns
Male/Female 73/28 41/12 32/16 ns
Age at treatment onset:
years (Mean+SD) 32.4+7.3 | 32.5+8.1 32.5+6.3 ns
Range 19-56 19-56 23-47
Disease duration at onset
of treatment (Mean+SD) | 5.1+3.2 4.6+2.5 5.6+3.7 ns
Range 1-15 1-11 1-15
EDSS score at treatment
onset (Mean+SD) 2.1+1.3 2.3+1.2 1.9+1.5 ns
Range 0-3.5 0-3.5 0-3.5
Mean follow up period | 3.9+2.0 3.73+2.14 | 3.9+1.8 ns

EDSS- Expanded Disability Status Score; ns- not significant

Sees, France) according to the manufacturer’s protocol,
and the results were standardized using a commercial uric
acid standard solution. Blood samples were obtained from
all subjects after overnight fasting. Because of the circa-
dian fluctuation of uric acid, all blood samples were taken
at the same time (at 8 am) (23). There were no patients
with chronic renal disease or diabetes mellitus, nor were
there any receiving acetylsalicylic acid and thiazide diuret-
ics. In Clinical Center Kragujevac, the normal range of se-
rum uric acid levels was 150 to 350 pmol/l for females and
210 to 420 pmol/l for males. All MS patients consented to
be involved in the study. The local Ethical Committee ap-
proved this investigation.

The clinical and demographic characteristics of the MS
patients are presented in Table 1.

The SYSTAT program was used for statistical analysis.
Significant differences between groups was calculated by
the Wilcoxon Mann-Whitney U test. Differences in mean
values were calculated using t-test. Correlations were ana-
lysed using Spearman’s rank correlation. The results are
given as mean * SD.

RESULTS

Serum uric acid levels before and after treatments
with interferon beta (i.e., the follow-up period) are pre-

Table 2.Uric acid levels in serum of MS patients before
and after interferon beta treatment

. Serum uric acid levels
MS patients

umol/l + SD
Before onset of treatment 210.17+53.65
After follow up period
Total 272.31+£78.21* 0.019
Interferon beta 1b 281.33+52.28* 0.015
Interferon beta la 269.89+93.71* 0.022

* significant in comparison with serum uric acid levels before treatment



sented in Table 2. The MS patients were found to have
significantly higher mean serum uric acid levels after a
mean of 3,9 years of interferon beta treatment compared
with pretreatment serum uric acid levels (272,31+78,21
pmol/l vs. 210,17+53,65 umol/l; p=0,019, Wilcoxon
Mann-Whitney U-test). On the other hand, there were
no significant differences in serum uric acid levels in MS
patients after treatment with interferon beta 1b and in-
terferon beta la (281,33+52,28 pmol/l vs. 269,89+93,71
pumol/l, respectively; Wilcoxon Mann-Whitney U-test,
p=0,298).

Pretreatment serum uric acid levels increased in 88 pa-
tients, decreased in five patients and were unchanged in
eight patients after a mean 3,9 years of treatment. We also
found a significant linear correlation between the duration
of interferon beta treatment and changes (increasing) in
serum uric acid levels (p=0,021).

DISCUSSION

Interferon beta is a well-established and safe first line
treatment for MS. To our knowledge, this is the first study
to compare changes in serum uric acid levels before and
after long-term interferon beta treatment. We previously
reported higher uric acid levels after one year of inter-
feron beta 1b treatment in a small preliminary sample of
patients (24).

Several studies have demonstrated lower serum
uric acid levels in MS patients and suggest that higher
levels of uric acid may offer protection against the de-
velopment of MS (5-16). There are some opinions that
the lower urate levels among multiple sclerosis cases
could be a consequence rather than a cause of the dis-
ease (25). Consequently, treatment attempts in human
MS with a precursor of uric acid have been reported
(26, 27). A few studies have demonstrated elevated se-
rum uric acid levels after the administration of some
drugs, such as glatiramer acetate (28) and high-dose
methylprednisolone (29), indicating that some benefi-
cial effects of these drugs might be due to the elevation
of serum uric acid levels.

Interferon beta reduces the exacerbation rate in pa-
tients with relapsing remitting (RR) MS, decreases disease
activity in the brain (measured as the identification of new
or enlarging lesions in serial brain magnetic resonance im-
aging (MRI)), and slows the progression of MS. Interferon
beta exerts a large range of effects on the immune system,
which can explain its positive effects on MS, including
antagonism of the proinflaimmatory cytokine interferon
gamma (17, 18), inhibition of the production of chemo-
kines and matrix metalloproteinases (19), and increased
production of Interleukin 10 (20).

The results of this study indicate that one of the benefi-
cial effects of interferon beta might be based on the eleva-
tion of serum levels of uric acid as a natural scavenger of
peroxynitrite.
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