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URIC ACID A BETTER SCAVENGER OF FREE RADICALS THAN VITAMIN C IN
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ABSTRACT
Uric acid an endogenous aqueous antioxidant in normal humans is present in much higher concentrations
than vitamin C and has been known to cover 2/3rdof the free radical scavenging capacity in plasma. In the
present study average uric acid levels of patients of rheumatoid arthritis were found to be close to the normal
individuals. A unique feature  was observed after classifying the patients on the basis of the duration of
suffering, the patients having longer duration of disease had least uric acid levels as compared to those
suffering from relatively lesser period, similar trend was observed in the ascorbic acid estimations. The decline
in uric acid values with progression of the disease was much more than what was observed in case of ascorbic
acid suggesting the significant role of uric acid in scavenging of free radicals. Too much lowering of Uric Acid
should be checked and vitamin C should be supplemented in diet for maintaining the balance between pro
oxidant and antioxidant forces to check pro oxidant insult in rheumatoid arthritis.
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INTRODUCTION

Rheumatoid Arthritis is a chronic progressive disorder of
unknown aetiology as many diseased conditions resemble it
because of the multisystem involvement. The prevalence of
rheumatoid arthritis is approximately 0.8% -1% and disease
is more common in females than males and most patients fall
in the range of 30-60 years of age. The prevalence increases
with age and the sex difference diminishes in the older age
group. Mostly patients present with symmetric erosive sinovitis.
Some patients of rheumatoid arthritis show normal pattern of
blood tests and X-Rays for months together after the onset of
joint pain. It is extremely important to determine whether the
case is benign or aggressive to treat the problem appropriately.

Various blood tests like Erythrocyte Sedimentation Rate,
C-Reactive Protein and rheumatoid factor that are used to
diagnose the disease show that the patient of Rheumatoid
Arthritis may be sero-positive or sero-negative and sufficient
data is available to show that 70% of patients of Rheumatoid
Arthritis are sero-positive while 30% are sero-negative (1).

Lots of confusion is prevailing in the literature to explain exactly
the factors responsible for the causation and progression of
the disease. The present study was aimed at finding out the
initial events leading to multisystem involvement in causation
and progression of the disease only in sero-positive patients,
to have a better understanding of the actual process.

MATERIALS AND METHODS

All the patients with rheumatoid arthritis were suffering from
active disease at the time of investigation, they were
complaining of morning stiffness and pain and they had
synovial swellings and increased sedimentation rate. All the
patients were of classical rheumatoid arthritis according to
American Rheumatism Association criteria.
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Table I: Comparison of Erythrocyte sedimentation rate and C-reactive protein in normal individuals and patients and
in relation to the duration of the disease

S.No. Group Rheumatoid Factor ESR mm 1sthr ESR mm 1sthr C-reactive Proteins
Mean±SD Males Mean±SD Females Mean±SD

1. Normal Individuals -ve   4.8±0.82  8.5±1.2    13.9±3.58

2. Patients +ve    43.8±18.25*   38.2±17.6*     61.5±45.9*

Group I (n=26) Up to 1 year +ve 25.50±0.70*   26.0±6.26* 33.62±9.3*

Group II (n=27) 1-5 years +ve   41.50±13.12*   32.4±20.3*     46.1±32.2*

Group III (n=47) >5 years +ve    55.2±20.5*   48.4±17.3*      85.8±51.2*

*p<0.001 When patients were compared with normal individuals, Group I compared with Group II and III, Group II compared with III

Table II: Comparison of Serum Uric Acid, Adenosine Deaminase
and Vitamin C in normal individuals and patients and in

relation to the duration of the disease

S.No. Adenosine Deaminase S.Uric Acid Ascorbic Acid
Mean±SD Mean ±SD Mean ±SD

1   20.7±14.9 5.95±1.7 1.19±0.22

2     58.92±17.94*    5.40±2.24*  0.30±0.11*

Group I (n=26) 33.62±9.3*    7.84±0.89*  0.35±0.11*

Group II (n=27)     37.57±11.94*    6.29±1.72*  0.30±0.10*

Group III (n=47)     85.2±52.6*    3.54±1.42*  0.28±0.09*

*p<0.001 When patients were compared with normal individuals,
Group I compared with Group II and III, Group II compared with III

The individuals having clinical history of diseases such as
Diabetes Mellitus, Cardio Vascular Disease, Inflammatory
diseases, Infectious diseases like tuberculosis etc where the
free radical damages were commonly found to be increased
were excluded.

100 sero-positive patients of rheumatoid arthritis from various
wards of Guru Nanak Dev Hospital attached to Government
Medical College Amritsar and ESI Hospital Amritsar were
included in the course of study. Equal number of age and sex
matched normal individuals asymptomatic of the disease who
volunteered were included as controls. All the normal
individuals and patients were subjected to the following
investigations, rheumatoid Factor (2), Erythrocyte Sedimen-
tation Rate (3), C-Reactive Proteins (4), Uric Acid (5),
Adenosine Deaminase (6) and Vitamin C (7). Statistical
analysis was done using student’s ‘t’ test. For analyzing the
data these patients were divided into three groups. Group I
included patients suffering from rheumatoid arthritis for a period
of <1 year, Group II included patients with suffering of disease
from 1-5 years and Group III included rheumatoid arthritis
patients with >5years of suffering.

RESULTS AND DISCUSSION

All the patients of rheumatoid arthritis included in the present
study had positive rheumatoid factor. Erythrocyte
Sedimentation Rate was increased and serum C - reactive
protein was significantly raised (p<0.001) when compared to
that of normal healthy control individuals. With the increase in
period of suffering there was a significant increase in ESR
(p<0.001) and C-reactive proteins (p<0.001) levels. All these
parameters were suggestive of inflammatory response in
patients of rheumatoid arthritis (Table I).

These patients had significantly raised (p<0.001)levels of
serum adenosine deaminase an enzyme which has been
known to be considerably increased in extra cellular and serous

fluids during inflammatory reactions of differing pathology (8)
suggesting that the active disease involves inflammation. A
linear correlation was observed between Erythrocyte
Sedimentation Rate, C-reactive protein, adenosine deaminase
levels with the progression of the disease suggesting
significant role of adenosine deaminase in inflammatory
process in these patients.

Uric Acid an endogenous aqueous antioxidant in humans
contributes as much as 2/3rd of all free radical scavenging
capacity in plasma (9). it is particularly effective in quenching
hydroxyl,superoxide, peroxal and peroxynitrite radical and may
serve protective physiological role by preventing lipid per
oxidation. Urates possess preventive antioxidant property in
addition to chain breaking antioxidant activity (10). In the
present study average uric acid levels of patients of rheumatoid
arthritis were found to be close to the normal individuals but
when uric acid levels were analyzed on the basis of the duration
of the disease a unique feature was observed. The patients
who were having longer duration of the disease had least uric
acid levels as compared to those who were suffering from the
disease for a relatively lesser period, suggesting the probable
utilization of uric acid produced in trapping the free radicals
and it’s conversion into allantoin. Decrease in uric acid with
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the progression of the disease may be attributed to the
compensatory mechanisms of uric acid conferring protection
against increased free radical activity.

A closer look into the levels of antioxidant vitamin C revealed
that serum vitamin C levels were significantly reduced in
rheumatoid arthritis patients (p<0.001) when compared to that
of normal control subjects. Further the levels of vitamin C were
found to fall with the increase in duration of the disease
suggesting the consumption of vitamin C for mopping up the
free radicals neutralizing the oxidative properties of these free
radicals as proposed earlier (11). Uric acid at physiological
concentrations reduces the oxoheme oxidant formed by
peroxide reaction with Hemoglobin and hence protects lipid
per oxidation in erythrocytes and their lysis.

Furthermore antioxidant role of ascorbic acid is as effective
as that of uric acid (Table II; p<0.001). Since uric acid
concentration of plasma in human beings is much more than
that of plasma ascorbic acid, the uric acid contributes more to
the scavenging action of free radicals than ascorbic acid, these
findings are in concordance with previous experimental work
of Ames et al in the year 1981 and cover up the lacuna of
physiological context as well. It is therefore proposed that the
uric acid produced as a result of excessive activity of adenosine
deaminase liberated in response to inflammatory process in
rheumatoid arthritis plays a significant role in scavenging the
free radicals produced. Reduction in the levels of vitamin C
(Table II; p<0.001) during the progress of active disease again
suggests it’s role in combating the oxidative stress. The present
study supports the powerful antioxidant role of uric acid in
scavenging the singlet oxygen and other free radicals. The
message to the clinicians is that, they should not target at too
much lowering of uric acid values keeping in view the
antioxidant effects of uric acid. Vitamin C should be
supplemented in diet to raise the levels of vitamin C in the
blood so that its antioxidant effects can be potentiated.

REFERENCES

1. Lipsky PE. Harrison Principles of internal medicine
14thedition. Mc Grawhill health Profession Division, New York;
1998(2):1880-8.

2. Ellis HA, Felix Davies D. Serum compliment, rheumatoid
factor and other serum proteins in rheumatoid diseases and
SLE. Ann Rheumatic Dis 1959; 18(13):215-24.

3. International council for standardization I haematology, ICSH
recommendation for measurement of ESR. J Clin
Pathol1993;46:198-203.

4. Hanson LO. Estimation of C-reactive proteins. Current
Opinion in Infectious Diseases 1997; 10:196-201.

5. Caraway WT. Uric acid estimation in Religion D editor.
Standard methods of clinical chemistry 4thed. New York and
London. Academic press. Academic press1963; 239-41.

6. Giusti G. Estimation of S. Adenosine Deaminase. Clin Chem
Acta 1974;2:538-40.

7. Harries LJ, Ray SN. Estimation of plasma Ascorbic Acid.
Lancet 1984; 71(1):462.

8. Yuksel H, Akoglu TF. Serum and synovial fluid Adenosine
Deaminase activity in patients with Rheumatoid Arthritis,
Osteoarthritis and reactive arthritis. Ann Rheumatic Dis 1988;
47: 492-5.

9. Squadrito GL, Cuetor R, Splensa AE, Valavanidis A, Zhang
H, Uppu RM, et al. Reaction of Uric Acid with peroxy nitrite
and implications for the mechanism of neuroprotection by
uric acid. Arch Biochem Biophy 2000; 376:333-7.

10. Waring WS, Webb DJ, Maxwell SR. Systemic Uric acid
administration increases serum antioxidant capacity in
healthy volunteers. J Cardiovas Pharmacol 2001; 38:
365-71.

11. Ames BN, Cathcart R, Schviers E, Hochstein P. Uric acid
provide an antioxidant defense in humans against oxidant
and radical caused aging and cancer: a hypothesis. Proc
Natl Acad Sci USA 1981; Nov 78(11): 6858-62.

Uric Acid and Vit C in Rheumatoid Arthritis



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 215
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.04651
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 215
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.04651
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 665
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.35338
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


