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Abstract 
Background: Gout is the leading cause of microcrystalline arthritis worldwide 
and the most common cause of arthritis in adult men. The prevalence of car-
diovascular disease, type II diabetes and metabolic syndrome is high among 
gout patients; one of the current hypotheses that may explain this relationship 
is based on oxidative stress; however, few studies have sought to investigate 
this relationship. Objective: The aim of this study was to determine the oxid-
ative status of patients with gout attack. Methods: We conducted a case-con- 
trol study over a 4 months period at the Rheumatology service of the Yaoundé 
Central Hospital. Cases were patients with an acute gout attack and controls 
were healthy subjects matched for sex and age. We evaluated uricemia, serum 
levels of Superoxide Dismutase (SOD), Glutathione Peroxidase (GPx), Cata-
lase and Malondialdehyde (MDA). Oxidative stress was defined by an increase 
in MDA and/or a decrease in SOD, Catalase and GPx. Statistical analysis was 
performed by the S.P.S.S. 21.0 software. The Student’s T-test was used to 
compare means; the significance threshold was 0.05. Results: Sixty subjects 
were recruited of which 30 with an acute gout attack and 30 healthy subjects. 
The mean ages of the cases and controls were respectively 58 ± 8 years and 
57.6 ± 8 years. Uricemia was statistically higher in cases (81 ± 20 mg/L) com-
pared to controls (47 ± 11 mg/L) (p < 0.001). MDA levels were higher among 
cases (1.37 ± 0.46 mmol/L) compared to controls (1.14 ± 0.39 mmol/L) (p < 
0.05). There was no significant difference in serum levels of catalase, SOD and 
GPx between cases and controls. Conclusion: Patients with gout attack have 
an elevated serum level of malondialdehyde but their oxidative status seems 
similar to that of normal individuals. 
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1. Introduction 

Gout is the leading cause of microcrystalline arthritis worldwide and the most 
common cause of arthritis in adult men [1]. It is caused by the precipitation of 
monosodium urate crystals in the joints and soft tissues and is one of the oldest 
diseases described in the medical literature [2]. In Cameroon, Singwé et al. in 
2007 found that gout accounted for 5.9% of patients consulting for rheumato-
logic diseases at a referral hospital in Yaoundé. Cameroonians who suffer from 
gout had clinical and paraclinical similarities with Caucasian populations [3]. 
Hyperuricemia is the major factor for the development of gout [4]. Several expe-
rimental, epidemiological and clinical studies have shown that hyperuricemia is 
associated to the development of high blood pressure, type II diabetes, chronic 
kidney disease, cardiovascular and cerebrovascular events [5] [6] [7]. Although 
the relationship between these conditions and hyperuricemia is not clearly es-
tablished, it appears that the oxidative stress would be common to the pathoge-
nesis of these disorders [8]. Oxidative stress is an imbalance between the oxidant 
and antioxidant factors of the body in favour of the oxidizing factors with for-
mation of free radicals and other active oxygenated species; these free radicals 
will be responsible for the cellular damage, leading to aging, increasing cardi-
ovascular risk and promoting many ailments [9]. Uric acid has been described in 
several studies in Caucasian and Indonesian populations as having an antioxi-
dant but also a pro-oxidant effect [8] [10] [11]. The relationship between hyper-
uricemia, gout and oxidative stress is therefore not clearly established, so it ap-
pears important to evaluate the oxidative status of subjects with gout in order to 
contribute to the improvement of knowledge on the issue. 

2. Materials and Methods 

We conducted a case-control study over a 4 months’ period from the 4th January 
to the 4th May 2016. 

2.1. Study Population 

Cases were adult volunteers with an acute gout attack diagnosed according to the 
ACR criteria of 1977 [12]. Participants were recruited from the emergency de-
partment and the internal medicine units of the Yaoundé Central Hospital in 
Cameroon. Were excluded any participants with non-gouty arthritis and/or with 
an impaired renal function assessed by a glomerular filtration rate less than 60 
mL/min/1.73 m2 of body surface area, calculated by the MDRD formula (Mod-
ification of Diet in Renal Disease) with 4 parameters (race, sex, age, serum crea-
tinine) [13]. A patient with an acute gout attack was defined as an acute arthritis 
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(duration less than 3 weeks) with 01 major criteria or at least 6/12 minor crite-
rion of the ACR 1977 [12]. A chronic gout patient had at least 03 attacks of gout 
per year and/or one or several tophus(i), and/or signs of chronic urate arthro-
pathy, and/or urate nephropathy [12]. 

Controls were adults volunteers free of gout, recruited from the Cameroonian 
general population and matched to cases according to sex and age (±2 years) for 
a ratio of 1:1. Were excluded participants with impaired renal function assessed 
by a glomerular filtration rate below 60 mL/min/1.73 m2 of body surface area 
assess using MDRD formula [13]. 

Were not included in this study (for the group of cases as well as controls), 
any person known to be affected by at least one pathology that can modify uri-
cemia or be a source of oxidative stress (chronic kidney disease, treated or not 
dyslipidemia, treated or not cancer, treated or not chronic inflammatory disease, 
known hemoglobinopathy, known acute or chronic Infection); we also did not 
include any person who took a drug altering uricemia within 30 days preceding 
the visit, consuming tobacco and/or alcohol; carrying out regular intense physi-
cal activity, taking contraceptives. 

2.2. Sample Size  

Was estimated using Withley et al. formula to compare proportions in case con-
trol study [14]. The power was set at 80%. 

2.3. Sampling 

We proceeded by a non-exhaustive consecutive sampling. 

2.4. Procedure 

Every recruited participant was asked about the history of the gout and personal 
past history was sought. Physical examination was carried out in the course of 
which we took temperature, blood pressure, weight, size, abdominal circumfe-
rence and a general exam was done looking for signs of gout and co-morbidi- 
ties.  

2.5. Blood Sample Collection 

At the end of the interview a sample of 5 mL peripheral venous blood without 
tourniquet was drawn and put in dry and sterile Vacutiner® tubes. The blood 
sample was centrifuged at 3000 rotations per minute for 5 minutes at 25˚C elsius 
and the serum collected was placed in dry type Eppendorf® tubes. 

2.6. Biochemical Analysis 

The biological parameters which were evaluated were uricemia, serum creatinine 
and serum levels of markers of oxidative stress namely superoxide dismutase 
(SOD), glutathione peroxidase (GPx), the malondialdehyde (MDA) and catalase. 

The dosage of uricemiawas achieved within 24 hours by the enzymatic and 
colorimetric uricase method [15]. Hyperuricemia was defined by a rate of uric 
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acid above 70 mg/L for men and 60 mg/L for women [1].  
The dosage of serum creatinine was made within 24 hours of sampling by the 

Jaffé kinetic method [16].  
The activity of MDA was determined by the method described by Wilbur in 

1948 [17], which is based on the fact of heating 1 mole of MDA and 2 moles of 
thiobarbituric acid (TBA) in acid conditions gives a mixture of pink color whose 
absorbance can be measured at 532 nm. The activity of the MDA was expressed 
as µmol/L. 

The activity of SOD was determined by Misra and Fridovich’s method (1972) 
[18], which is based on the inhibition of adrenaline oxidation to adrenochrome 
by SOD. SOD’s activity was expressed in n UI/min/mg of proteins. 

The activity of GPx was determinedby the enzymatic method of Sigma-Al- 
drich, which uses pyrogallol as a substrate [19]; The GPx activity was expressed 
in IU/min/mg of proteins. 

The activity of catalase was determined by the Sinha method (1972) [20], 
which is based on the fact that catalase separates H2O2 in water, but its activity is 
inhibited by the dichromate/acetic acid. The remaining H2O2 of the mixture re-
acts with the dichromate/acetic acid to form an unstable blue precipitate. This 
precipitate is broken down into a green solution whose absorbance at 570nm is 
proportional to the volume of H2O2 remaining in the mixture. The catalase ac-
tivity was expressed in IU/min/mg of proteins. 

2.7. Oxidative Stress 

It was defined for cases compared to controls by an increase in levels of malon-
dialdehyde and decrease in antioxidants serum levels (Catalase, Superoxide dis-
mutase, Glutathione peroxidase). 

2.8. Statistical Analysis 

Data were entered and coded in the CSPro software version 6.0; then extracted 
to S.P.S.S. software version 21.0 for statistical analysis. Quantitative variables 
were expressed in terms of mean and standard deviation. Qualitative variables 
were expressed in terms of counts and their proportions. The comparison of 
means of quantitative variables between the two groups was done by the Stu-
dent’s T-test after groups tested for their normality. The threshold of signific-
ance was set at 0.05. 

3. Results 

Overall a total of 60 subjects were recruited, including 30 subjects with an acute 
gout attack and 30 control subjects. The average age of gout patients was 58 ± 8 
years that of the controls was 57.6 ± 8 years. People affected by gout had over 50 
years (90%) and the most represented age group was 50 to 60 years (53%) (Table 
1). The sex ratio of gout patients was 14:1. Out of the patients with an acute gout 
attack, 21 (73%) had an acute gout attack on chronic gout. The comorbidities 
frequently found in gout patients were hypertension (90%), abdominal obesity 
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(43%) and general obesity (33%) (Table 2). 
The average uricemia of cases (81 ± 20 mg/L) was statistically higher than that 

of the controls (47 ± 11 mg/L) with a value p < 0.001 (Table 1). A quarter (26%) 
of patients with an acute gout attack had a normal uricemia.MDA levels were 
statistically higher among cases (1.37 ± 0.46 µmol/L) compared to the controls 
(1.16 ± 0.39 µmol/L) with a p-value < 0.05 (Table 1). There was no statistically 
significant difference in serum levels of SOD, GPx and catalase between cases 
and controls (Table 1). 

4. Discussion 

Gout is a metabolic disease and a frequent cause of acute and chronic pain in 
adults. It is associated with much co-morbidity. Our study aimed to evaluate the 
oxidative status of patients with an acute gout attack. The results of this study 
show an increase in MDA levels in gout patients. Having excluded the main fac-
tors of oxidative stress in these patients, these results suggest that gout attack not 
lead to an oxidative stress. Gout affects more people over the age of 50 years with 
an average of 58 ± 8 years, it is indeed it is the leading cause of arthritis in men 
over 40 years [4]. These values are close to the data obtained by Singwé et al. in 
Yaoundé in 2007, as well as those of Kemta et al. in 2014 who found a mean age 
of gout patients of 55.74 ± 10.38 years and 54.45 ± 10.22 [21] [22] respectively. 
 
Table 1. Baseline Characteristics of each group. 

Parameters Cases (30) Controls (30) P value 

Age (years) 58 ± 8 57.8 ± 8 p > 0.05 

Sex ratio (male/female) 14:1 14:1  

Body mass Index (Kg/m2) 28.61 ± 4.5 27.25 ± 4.6 p > 0.05 

Systolic blood pressure (mmHg) 138 ± 17 132 ± 20 p > 0.05 

Diastolic blood pressure (mmHg) 85 ± 9 81 ± 10 p > 0.05 

Uric acid (mg/L) 81.19 ± 20.95 47.69 ± 11.84 p < 0.001* 

Malondialdehyde (µmol/L) 1.37 ± 0.46 1.14 ± 0.39 p < 0.05* 

Catalase (IU/min/mg of proteins) 831.07 ± 154.09 890.29 ± 160.30 p > 0.05 

Superoxide dismutase  
(nUI/min/mg of proteins) 

128.07 ± 79.24 111.29 ± 69.86 p > 0.05 

Glutathione peroxidase  
(IU/min/mg of proteins) 

0.0318 ± 0.0125 0.033 ± 0.011 p > 0.05 

*Significant data. 
 

Table 2. Comorbidities in gout patients. 

Comorbidities Men (n = 28) Women (n = 2) Total (n = 30) 

Diabetes 5 (17.85%) 2 (100%) 7 (23.3%) 

Hypertension 26 (92.85%) 1 (50%) 27 (90%) 

Abdominal obesity 12 (42.85%) 1 (50%) 13 (43.33%) 

General obesity 9 (32.14%) 1 (50%) 10 (33.33%) 
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Men are more affected by gout with a sex ratio of 14:1 as found by Singwé et al. 
(29:3) in 2007. However, it is lower than that found by Kemta et al. (26:6) in 
2014 in Douala [21] [22]. This difference can be explained by our sample size 
which was smaller but also the differences in feeding and sex distribution of our 
original population. Gout patients are most often hypertensive, diabetic and ob-
ese. The metabolic syndrome is known to be at the origin of uric acid overpro-
duction and decreased urinary excretion [23]. This association was also found by 
Kemta et al., Singwé et al. in cameroonians [21] [22]. Uric acid levels were statis-
tically higher among cases compared to controls (p < 0.01). Indeed, hyperurice-
mia is the main factor in development of gout [4]. However, some patients had a 
normal uricemia during the acute gout attack (23%). Indeed, when the uric acid 
present in the blood precipitates in the form of urate crystals that will be depo-
sited in the joints causing the acute attack, there will be a relative decrease in se-
rum levels of uric acid [4]. This result is similar to that found by Singwé et al., 
Kemta et al. [21] [22]. Serum levels of Superoxide dismutase and Glutathione 
peroxidase were statistically similar for cases and controls. This result differs 
from that of Chetan et al. who found rates of Superoxide dismutase and Gluta-
thione peroxidase significantly lower in subjects with an acute gout attack com-
pared to healthy subjects (p < 0.01) [8]. This difference can be explained by sev-
eral factors: 1) the status of patients who were newly diagnosed with gout in the 
study of Chetan and al unlike ours, where 73% of patients had an acute gout at-
tack on chronic gout; 2) the racial differences of our study populations could in-
fluence the level of oxidative stress, genetics and eating habits being conditioned 
by racial origin, they play an important role in the pathogenesis of oxidative 
stress [9]; 3) when oxidative stress continues, there is a decrease in serum levels 
of Superoxide dismutase and Glutathione peroxidase which are antioxidants and 
are the first lines of the body’s defense against oxidants. Oxidative stress during 
chronic gout would lead to long-term reduction in the serum levels of Superox-
ide dismutase and Glutathione peroxidase [24]; 4) the serum levels of Superox-
ide dismutase and Glutathione peroxidase are also reduced in case of poor 
supply of trace elements such as zinc, manganese and copper, which were not 
evaluated in our study [24]. The serum levels of Catalase in cases were also sta-
tistically similar to controls. However, malondialdehyde levels were higher 
among cases compared to controls (p < 0.05). This result is similar to that found 
by Chetan et al. in 2014 [8]. Malondialdehyde is an oxidant, which reflects lipid 
peroxidation; high levels of Malondialdehyde alone may reflect oxidative dam-
ages to lipids in patients with gout who have a metabolic syndrome. These eleva-
tions of MDA levels alone may not reflect the inflammatory phenomena caused 
by urate crystals in the joints, but could be the result of the pro-oxidant activity 
of uric acid [15] [25]. This study reveals the existence of an increase in malon-
dialdehyde levels alone in acute gout patients. It however has some limitations: 
1) oxidative stress is not specific of gout, other factors could influence the oxida-
tive status such as diet, psychosocial stress, inflammatory diseases of infra-clinic 
expression unknown to the patient; 2) the diagnostic criterion of gout which 
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have their limits; 3) the dosage of trace elements. 

5. Conclusion 

Patients with acute gout have an elevated serum level of malondialdehyde but 
their oxidative status seems similar to that of normal individuals. 
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