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Abstract

Background: The level of serum uric acid, as an important endogenous antioxidant, may be correlated to the different phases of
mood disorders.

Objectives: The aim of this study was to compare serum uric acid levels before and after treatment in patients with acute mania
and depression.

Patients and Methods: We measured serum uric acid in 33 manic and 10 depressed hospitalized patients, both before and after
treatment. Mood disorder was diagnosed according to the DSM-IV criteria. Manic or depressive scores were measured with the
Young Mania Rating Scale or the Hamilton Depression Rating Scale, respectively. Uric acid levels were compared in the acute and
remission phases of the mood disorder, and the relationship of uric acid levels with the onset of response was analyzed.

Results: Serum uric acid levels were increased after bipolar disorder treatment. Serum uric acid levels were increased after bipolar
disorder treatment. Moreover, depressed patients with lower uric acid levels had a faster onset of response. The uric acid levels in
the acute mania patients were higher than in the acute depression patients.

Conclusions: The remission phase, in comparison to acute mania or depression, had higher levels of uric acid. Moreover, lower
serum uric acid may correlate to a faster response in depressed patients. These results may support the roles of the purinergic
system and of oxidative stress in the treatment of mood disorders.
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1. Background

Mood disorders are among the most debilitating psy-
chiatric disorders, with increased mortality and morbid-
ity in sufferers (1). Currently, trial and error is the basis for
mood disorder pharmacotherapy mainly because of lim-
itations in predicting treatment responses (2). Identify-
ing objective biomarkers may lead to earlier diagnosis and
treatment (3) by eliminating the subjective and symptom-
dependent treatments of mood disorders (4). In this re-
gard, oxidative stress (1, 5) and the purinergic system (6)
may offer promising clues, as they play important roles in
the pathophysiology of mood disorders (7).

There are many pieces of evidence showing that ox-
idative stress is involved in the pathophysiology of mood
disorders. It has been demonstrated that oxidative stress
markers are increased in major depressive disorder (MDD)
and bipolar disorder (BD) (8). Moreover, it was proposed
that the therapeutic effects of mood stabilizers and antide-
pressant drugs might be at least partly related to the pro-
tection against oxidative stress damage in neuronal cells

(8, 9). Similarly, it has been suggested that the puriner-
gic system might be involved in the pathophysiology of
mood disorders (10, 11). Allopurinol’s beneficial effects as
a purinergic system modulator in the treatment of acute
mania (6,12) has encouraged many groups to consider uric
acid an important biomarker for the monitoring of mood
disorder treatments (13). In accordance with this idea,
it was revealed that uric acid excretion is increased dur-
ing the remission phase of mania (14). Moreover, plasma
uric acid level alterations were positively correlated with
Young Mania Rating Scale (YMRS) score changes (15). How-
ever, there are some discrepancies between studies with re-
gard to the changes in uric acid levels during the different
phases of mood disorders (3,13, 16).

2. Objectives

Currently, there are no diagnostic biomarkers avail-
able for mood disorders (17). It was proposed that uric acid,
as an easily detectable marker (18), might be a predictor of
different phases of mood disorders, and may be an index
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of the onset of action of mood stabilizers and antidepres-
sant drugs. Considering the heterogeneity of mood dis-
orders, the important drawback of previous studies may
be related to comparisons of different patients in differ-
ent phases of these disorders. Therefore, the aim of this
study was to compare serum uric acid levels before and af-
ter treatment in the different phases of the mood disorder
in patients with acute severe mania and depression.

3. Patients and Methods

3. 1. Subjects and Participants

The study was a longitudinal study conducted over a
nine-month period. Hospitalized patients, 35 with acute
mania and 10 with acute depression, all between the ages
of 18 and 65 years, were recruited at Bushehr Fatemeh
Zahra Psychiatric Hospital in Iran. Age, educational level,
marital status, and gender were recorded. Two patients
were excluded during the course of the study (one for el-
evation of liver enzymes and one for a high blood urea ni-
trogen level).

Mood disorders (including BD and MDD) were diag-
nosed according to the DSM-IV criteria (19). The severity
of mania was measured using the YMRS (15), while the
Hamilton Rating Scale for Depression (HRSD) score was
used to measure the severity of MDD (20). The manic pa-
tients were treated with mood-stabilizing agents (lithium
and sodium valproate) and antipsychotics. The depressed
patients were treated with antidepressants of different
classes (mainly tricyclic antidepressants and serotonin re-
uptake inhibitors). The hospitalized patients were moni-
tored by a psychiatrist every other day for one month, in
order to note any changes in the mood condition.

The primary treatment response measures were the
YMRS and HRSD scores. Subjects with YMRS of < 7(6) and
HRSD of < 7 (21) were considered to be remitted, and the
first day of remission was considered to be at the onset of
response. The exclusion criteria were disorders that may
affect uric acid levels (gout, hypertension, and liver and
kidney disorders), a history of allopurinol use, and alcohol
or drug abuse.

After being informed of the details of the study, written
consent forms were signed by the participants or their rel-
atives. All procedures contributing to this work complied
with the ethical standards of Bushehr University of Medi-
cal Science and the Iranian guidelines for the care of hu-
man subjects, which are in accordance with the provisions
of the Declaration of Helsinki.

3. 2. Serum Uric Acid Measurements

Using venipuncture, 5-mL blood samples from the de-
pressed patients and the manic patients were collected

to measure serum uric acid. The serum uric acid level
was determined via the spectrophotometric method using
a commercially available enzymatic uric acid kit (Bionik
Co., Canada) according to the manufacturer’s instruc-
tions. Simultaneously, alanine transaminase (ALT), as-
partate aminotransferase (AST), serum creatinine, blood
urea nitrogen, and LDL and HDL cholesterol levels were
measured with the relevant biochemical tests (Bionik Co.,
Canada) to monitor the liver, kidney, and lipid profiles of
the subjects. All of the testing was carried out in the Khal-
ije Phars Hospital biochemistry lab (Bushehr, Iran).

3. 3. Statistical Analysis

After confirmation of the normal distribution of vari-
ables with the Shapiro-Wilk test, the paired t-test was used
to compare uric acid mean values in the acute and remis-
sion phases of the mood disorder. The comparison of uric
acid levels in the manic and depressed patients was per-
formed using Student’s t-test. The Pearson correlation was
used to determine the relationship of uric acid level to the
severity of mania or depression. Correspondingly, for as-
sessing the uric acid level in relation to the onset of re-
sponse, the Pearson correlation test was used. Addition-
ally, Spearman’s correlation was used to determine the re-
lationship between uric acid and gender. To compare age,
educational level, and marital status between the BD and
MDD patients, the Mann-Whitney test was used. SPSS ver-
sion16.0 (SPSSInc.) was used to perform the statistical anal-
ysis, and data were presented as mean -+ standard error of
means (SEM). AP alue of < 0.05 was considered significant.

4. Results

4.1. Demographic Characteristics

The subjects’ demographic characteristics are shown
inTable1. There were no differences in age, sex, educational
level, and marital status between the BD and MDD patients.

4. 2. Uric Acid Levels and Clinical Features of Subjects

The clinical features of the manic and depressed pa-
tients are summarized in Table 1. The analysis revealed
a correlation between uric acid level and the onset of re-
sponse in the depressed patients (r=0.66, n =10, P=0.04).
However, there was no correlation between the uric acid
level and the onset of response in the acute manic patients
(r=-04, n =33, P> 0.05). When the manic and the de-
pressed patients were considered together, there was no
correlation between uric acid level and onset of response
(r=0.14,n =43, P> 0.05). In addition, there was no corre-
lation between uric acid level and age or severity of mood
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Table 1. Clinical and Demographic Characteristics of the Subjects®

Age Gender, Male Mood Disorder Severityb Onset of Remission, days First Admission
MDD 39.90 +3.34 67 36.30 £137 8.00 110 15
BD 36.50 +-1.88 58 38.10 £1.50 16.66 £ 1.28 10
Total 37.28 £1.63 51 NA 14.60 £ 1.15 14

Abbreviations: BD, bipolar disorder; MDD, major depressive disorder; NA, not available.

Data are presented as mean = SD or No. %.

bClinical features and demographic characteristics of 33 manic and 10 depressed patients were registered, and mood disorder severity was measured with the YMRS or

the HDRS for mania or depression, respectively.

disorder (P > 0.05). However, there was a correlation be-
tween uric acid level and sex (r =0.34,n=43,P < 0.05).

When compared before and after treatment, BD pa-
tients in the remission phase had significantly higher lev-
els of serum uric acid (t =-2.50, 95% CI -0.97,-0.10) (Figure
1). Indepressed patients, serum uric acid levels were higher
in the remission phase compared to the acute phase. How-
ever, there was no significant difference between the acute
and remission phases in the depressed patients (t = -1.17,
95% CI -1.11, 0.35) (Figure 1). In addition, when compared
before treatment, uric acid levels were higher in the acute
mania patients than in the acute depression patients (4.66
+ 0.21and 3.69 £ 0.35, respectively; t =-2.25,95% CI-1.84, -
0.10) (Figure 1). Similarly, in the remission period, uric acid
levels in the acute mania patients were higher than in the
acute depression patients (5.20 £ 0.24 and 4.07 & 0.49, re-
spectively; t=-2.16, 95% CI-2.18, 0.07).

Figure1. Serum Uric Acid Levels in Patients With Acute Severe Mania and Depression
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The mean serum uric acid levels in the acute and remission phases of major depres-
sion patients (n =10) and manic patients (n = 33) were investigated before and af-
ter treatment with mood-stabilizing agents, antidepressants, and antipsychotics.
The paired t-test was used to compare before and after treatment, and Student’s t-
test was performed for the comparison between manic and depressed patients. *P <
0.05. MD: major depression, BD: bipolar disorder.
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5. Discussion

The present study performed longitudinal measure-
ments of serum uric acid to permit the evaluation of this
biomarker in different phases of the mood disorder. The
results showed that the remission phase, in comparison to
the acute manic phase, involved higher levels of uric acid
in the acute BD patients. Moreover, the uric acid levels dur-
ing the remission phase of MDD were higher compared to
the before-treatment phase; however, this difference was
not significant. There are very limited studies that com-
pare uric acid levels before and after treatment in BD and
MDD patients. In agreement with our results, chronic an-
tidepressant treatment increased serum uric acid levels in
depressed patients (18). In contrast to our findings, it was
reported that uric acid levels during acute manic episodes
were higher than during the remission phase (13). In con-
trast to De Berardis et al., we assessed the serum uric acid
levels in the acute and remission phases of the same pa-
tients. Although they were matched for certain factors
such as age and smoking, it is almost impossible to delete
all confounding factors in different individuals with com-
plicated conditions such as mood disorders.

The exact reason for rising uric acid levels in the pro-
cess of acute mania treatment is not completely clear.
However, this might be at least partly related to the an-
tipsychotics and mood-stabilizing agents used in these pa-
tients. In our study, all manic patients received antipsy-
chotic drugs as adjunctive treatment along with mood-
stabilizing drugs. Some reports have shown that neurolep-
tics increase uric acid levels in schizophrenia (22). More-
over, it has been shown that valproate can increase uric
acid levels (23). Therefore, uric acid changes might be re-
lated to the effects of antipsychotic drugs and valproate,
rather than to treatment effects. It is noteworthy that
patients were under treatment with drugs from different
classes, and the reported effects were possibly related to all
of the drugs used. Thus, it was impossible to distinguish
between drug effects and treatment responses in these pa-
tients. We monitored the manic patients for a short period
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of time, and these effects only involved acute alterations in
the uric acid levels of these patients.

Uric acid increment in the remission phase of BD and
MDD may support the role of uric acid and oxidative stress
in the pathology and treatment of mood disorders. Uric
acid is a natural antioxidant, with high levels of free-radical
scavenging activity in the blood (24) and brain (25). It has
been suggested thatlow uricacid levels are associated with
the development and progression of a variety of central
nervous system (CNS) diseases (26). In parallel, it was pro-
posed that the reduced uric acid level in the acute phase
of mood disorders might reflect the reduction of natural
antioxidant (3). In our study, we observed lower levels of
serum uric acid in the acute phase of the mood disorder.
This observation may be due to the increased utilization
of this substance for scavenging free radicals in the brain
(27). In line with this idea, it is acknowledged that BD and
MDD are associated with increased free-radical production
and decreased antioxidant defenses (1, 27). Moreover, in
vitro and in vivo studies have shown that mood-stabilizing
agents augment antioxidant defenses (27, 28). Accordingly,
it can be assumed that the acute phase of the mood disor-
der is accompanied by a reduced level of uric acid as an
important antioxidant. Moreover, pharmacotherapy may
increase uric acid to protect neuronal cells against oxida-
tive stress damage in mood disorders. In this regard, lower
uric acid has been associated with some neurodegenera-
tive disorders, such as Parkinson’s and Alzheimer’s disease
(29, 30). After considering uric acid’s ability to suppress
CNS damage and neuronal death (31), it is possible to sug-
gest that rising uric acid in the remission period may help
to prevent neuronal damage in mood disorders.

Uric acid levels in the BD patients were higher in com-
parison to the depressed patients. In agreement with this
study, it has been demonstrated that uric acid levels in de-
pressed patients were lower than in other mental disor-
ders, including BD, in hospitalized patients (18). In addi-
tion, another study has shown that uric acid levels during
the remission phase of manic patients were higher than in
depressed patients and healthy volunteers (32). Moreover,
it was shown that BD patients were more prone to suffer-
ing from gout when compared with healthy controls (33).
In this regard, it was proposed that a high serum uric acid
level might be an indicator for differentiating between ma-
nia and depression (32).

At present, the basis for mood disorder treatment
mainlyrelies on trial and error, and there is no objective pa-
rameter for predicting responses in these disorders. More-
over, there is a lag time after treatment initiation with
antidepressant drugs that may be very dangerous in de-
pressed patients. For instance, at least four weeks are nec-
essary to reach remission after initial selective serotonin

reuptake inhibitor (SSRI) antidepressant treatment (34).
Therefore, itis veryimportant to predict the treatment out-
come and the onset of response in mood disorders in or-
der to reduce the patient’s suffering (35). This study, for the
first time, showed that depressed patients with lower lev-
els of uric acid had more rapid onset of response. This may
be helpful in predicting patients’ responses to antidepres-
sant treatments. Accordingly, uric acid, as an indicator of
the purinergic and oxidative stress systems, may be a new
target for the development of drugs that could accelerate
treatment responses in mood disorders.

There was no correlation between uric acid levels and
severity of mood disorders in both the manic and the de-
pressed patients. In agreement with our results, it was
revealed that uric acid levels were not significantly corre-
lated with the severity and duration of MDD (18). As an ex-
planation, the lack of association between uric acid and
mood severity in our study may be related to the homo-
geneity of the patients that we recruited. Consequently, if
patients with disorders of lower severity were included in
the study, a relationship between uric acid levels and sever-
ity of mood disorders might be demonstrated.

Our study had some limitations. Itis important to note
that this study was conducted using a small number of
patients with severe acute mania and depression. Studies
with larger sample sizes seem necessary. Moreover, most
of the patients were not drug-naive before participation in
the study.

In conclusion, this study presents further proof of the
involvement of uric acid in the pathogenesis and treat-
mentof mood disorders. Rising uricacid during treatment
for acute mania and depression may be an indicator of an
antioxidant defense increment in the course of the treat-
ment. Therefore, it can be proposed that a uric acid incre-
ment during the treatment course for acute mania may be
a marker for monitoring successful treatment of this dis-
order. Moreover, lower uric acid levels may be a predicting
factor foraccelerated onset of response to antidepressants.
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