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How is total antioxidant status in plasma
of patients with brucellosis?

Abstract

Background: Brucella species can cause infection in a wide range of animals and human
beings. Oxidative events against brucella infection are not well elucidated. It is possible
that brucellosis may be related to increased free radical production and antioxidant
depletion. Thus, the aim of this study was to determine the total antioxidant capacity
(TAC) before and after treatment of patients with brucellosis.

Methods: In the present study, a total of 48 patients with brucellosis, 23 males and 25
females, were detected through Wright >1/160 2ME >1/80, in association with compatible
clinical findings. All patients were treated with standard regimens of therapy. The total
antioxidant capacity (TAC) was determined with ferric reducing antioxidant power
(FRAP) using spectrophotometric method before and after treatment.

Results: TAC levels were significantly lower in pre-treatment than in post-treatment
patients, 0.783+0.015 and 0.819+0.024 mmol/L, respectively (p<0.01). There was not
significant relation between plasma TAC levels and age or gender of the patients.
Conclusion: TAC may be useful as an early marker of oxidative stress to monitor and
optimize antioxidant therapy as an adjunct in the management of patients with brucellosis.
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Brucellosis is a zoonotic infection with acute and chronic clinical complications.
Each year more than 500000 new cases of this disease with an uneven distribution is
reported in the worldwide (1). Brucella species can cause infection in a wide range of
animals and human beings. It remains a significant public health problem in the areas of
the world where they are endemic in herbivorous animals (2). The majority of cases occur
in the Mediterranean countries of Europe and Africa, the Middle East, India, Central Asia,
Mexico, and the Central and South America (2). Iran is an endemic area for brucellosis (3).
Brucella species are usually transmitted from infected animals to humans by ingestion of
raw animal products and on rare occasion are transmitted by inhalation or by direct animal
contact (4). The disease is characterized by undulant fever, arthritis, anxiety, sweating,
malaise, anorexia, amnesia, delusions, hallucinations, delirium, phobias and irritability (5).
The systemic complications include endocarditis, spondylitis, sacroiliitis, osteomyelitis,
meningitis, and orchitis (3-6). Brucella a gram-negative, facultative, intracellular pathogen
is able to survive and replicate into the host phagocytes despite the phagocytosis by
macrophages and monocytes (7). Brucella pathogen can stimulate cerebral lipid
peroxidation in the infection without causing significant inflammation (8). The escape
mechanism of intracellular Killing by polymorphonuclear is not well elucidated, but it has
been reported that brucella through the lipid peroxidation and control of antioxidant
systems in the host cell continue to survive (9, 10). It is possible that brucellosis may be
related to increase free radical production and antioxidant depletion while oxidative stress
may be implicated in the pathogenesis of brucellosis (10-11).
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Oxidative stress status in different diseases was
investigated by Mahjoub et al. in the population of Babol,
North of Iran (12-18). Since the precise oxidative stress data
before and after treatment in acute brucellosis is not
available, in the present study we evaluated the antioxidant
status in patients with brucellosis before and after treatment.

Methods
This prospective study was conducted in the

Department of Clinical Biochemistry and Infectious Diseases
& Tropical Medicine Research Center in Babol University of
Medical Sciences from July 2009 to August 2011. Informed
consent was obtained and the study protocol was approved
by the Ethics Committee. A total of 48 patients with
brucellosis, (23 males and 25 females), were diagnosed by
the Wright test >1:160 2ME >1/80 in association with
compatible clinical findings (e.g., fever, sweating, malaise,
anorexia, headache, back pain). All the patients were treated
with the standard regimens of therapy. Those who had
spondylitis were treated with a longer duration therapy. A 5-
ml sample of venous blood was obtained in heparinized
tubes from each individual immediately upon the diagnosis
of brucellosis before the treatment was initiated. Plasma was
separated by centrifugation at 1500 x g for 10 min, then the
samples were stored at —80°C until further analysis of TAC.
The blood samples were obtained from the patients after
brucellosis was identified after the end of treatment period.
Measurement of Total antioxidant capacity

FRAP assay: Total antioxidant capacity was measured
by FRAP assay according to Benzie and Strain method (19).
Briefly, 1.5 mg FRAP ready to use reagent (acetate buffer,
TPTZ reagent and Ferric chloride solution Ratio of 10:1:1,
respectively) was added to all the test tubes and were
incubated for 5 min at 37 °C. Then, 50 pl of samples or
standards were added to the related tubes and were mixed
gently, incubated for 10 min at 37°C. At low pH, when a
ferric tripyridyltriazine (Fe"'-TPTZ) complex is reduced to
the ferrous (Fe") form, an intense blue color with an
absorption maximum at 593 nm developed and the color
intensity was measured using spectrophotometer (Jenway
6505, UK). Absorbance values obtained from the standard
curve (Iron sulfate as standard 125, 250, 500, 1000 um) was
converted to concentration.
Statistical Analysis: The collected data before and after
treatment of the patients with brucellosis was evaluated with

SPSS version 17. The data obtained from the study were
compared using chi square test, t-test, paired t-test and
Pearson correlation. The differences were considered
statistically significant at p<0.05.

Results

Forty-eight patients with brucellosis were investigated
before and after treatment in the present study. The mean age
of male and female patients was 45.74+16.41 years and
44.60+17.45, respectively. The male to female ratio of
patients was 23/25 (p>0.05). The symptoms and signs of
patients were fever (75%), sweating (78%), chills (25%)
back pain (39%), arthralgia (32%), myalgia (20.8%),
spondylitis (20.8%), loss of weight (20.8%), sacroiliitis
(14.5%), less movement (12.5%), weakness (12.5%), nausea
(8.3%), vomiting (6.25%) abdominal pain (6.25%), headache
(6.25%), and splenomegaly (2.1%). Blood cultures were
positive in (14.5%) of cases. More patients consumed raw
milk or fresh cheese (83%) of cases. Close contact with
animal and other risk factors consisted 17% of cases. We
observed 6.25% of cases leukopenia, 4.16% leukosytosis and
20.8% anemia in those patients. CRP test was positive in 31
(64.6%) patients and the elevated levels of ESR were
observed in 38 (79.1%) patients. RF test was positive only in
5 (10.4%) patients.

The FRAP standard curve shown in Fig. | was obtained
from aborbance values of iron sulfate as standard with serial
concentrations (125, 250, 500, 1000 pm).

The values of plasma total antioxidant capacity in before
after treatment of patients with acute brucellosis was shown
in fig 2. TAC levels were significantly lower in pre-
treatment than in post-treatment patients, 0.783+0.015 and
0.819+0.024 mmol/L respectively (p<0.01).

FRAP standard curve

y = 0.7118x + 37.875
R? = 0.9859
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Figure 1. FRAP standard curve.
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Figure 2. Box plot, Plasma TAC levels before and after
treatment of patients with brucellosis (p<0.01).

Discussion

In order to investigate the antioxidant status in patients
with brucellosis, we measured the total antioxidant capacity
(TAC) before and after the defined treatment of the patients.
There is no prior study investigating this biomarker of
oxidative stress defense in patients with brucellosis before
and after the defined treatment. Our study is one of the initial
attempts to investigate the changes in TAC level in
brucellosis and the effects of treatment on TAC status in the
treated patients.

In the present study, we found that TAC level was
significantly decreased in the patients before treatment as
compared to the treated patients indicating that the
antioxidative system of these patients was impaired. It is
known that various antioxidants in plasma have additive
effects on oxidative status, and the cooperation of the
antioxidants prevents adverse effects of free radicals (20).
The measurement of individual antioxidant components may
not accurately reflect the total antioxidant status and the
measurement of TAC practically represents all of them and
therefore can reflect the oxidative status of the organism (21-
23). In the present study, we used a colorimetric
measurement method developed by Benzie & Strain. The
measurement of TAC levels with this method is simple,
reliable and sensitive (19). A possible mechanism for the
decreased level of TAC could be that the scavenger
antioxidants were consumed by the increased free radical
activity associated with Brucella infection. This opinion was

supported by the fact that patients with brucellosis
significantly  increases in lipid peroxidation, and
malondialdehyde. The oxidative stress is responsible for
tissue damage in brucellosis patients (8, 10, 12).

The reactive oxygen species that formed within cells can
oxidize bio-molecules leading to cell death and tissue injury.
Free radicals can attack almost any component of the cell,
especially lipids, proteins, and nucleic acids (14-16). In some
of the inflammatory and infectious diseases, ROS are not the
initial cause of the disease but improve secondarily to the
primary disorder and is involved in pathogenesis (13, 17,
22). Several clinical and experimental studies have tried to
clarify the role of oxidative stress in the pathogenesis of
many diseases (24, 25). There is a balance between reactive
oxygen species (ROS) produced in human and animal bodies
and antioxidant defense (26).

In case of an increase in ROS production in ageing,
cancer and various infections or decrease in antioxidant
defense, free oxygen radicals react with macromolecules that
contain protein, lipid and DNA and cause oxidative stress as
a tissue injury (14-16). Brucella evades host defences by
inhibiting endosome fusion with lysosomes and finally may
reach the endoplasmic reticulum. In fact, this bacteria may
have an extreme preference for the intracellular environment
despite their ability to live outside host cells. Thus, brucella
inside the macrophage are protected not only from the
immune system (antibodies, complement) but also from vitro
active antibiotics that do not reach therapeutic concentrations
into those intracellular compartments (20).

Reactive oxygen species (ROS) are produced during
many metabolic and physiological processes. Organisms
have several enzymatic and non-enzymatic antioxidant
systems that overwhelm harmful effects of these ROS.
Under certain conditions, antioxidants mechanisms are
impaired and/or ROS are increased and antioxidant
mechanisms may become insufficient to prevent oxidative
damage completely. Consequently, oxidative stress develops
(21, 26). Free radicals produced by leukocytes and
macrophages play a major role in Kkilling intracellular
pathogen. Brucella has the ability to survive and multiply
against oxidative killing by several unclear mechanisms in
the phagocytic cells of the host. Thereby, elevate free
radicals by leukocytes due to lipid peroxidation and
consequently, inflammation and tissue damage (10, 20, 22).
Also, we observed the elevation of CRP and ESR in these
patients. These markers decreased in treated patients. It is
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known that CRP and ESR, recognized as traditional
inflammation markers, increase in brucellosis cases and
decrease to normal levels after treatment. It is reported in
various studies that CRP especially is a useful marker of the
activity of brucellosis and in monitoring the efficiency of the
given treatment (27, 28). In a similar study like ours,
Serefhannoglu et al. (10) reported an increase in MDA levels
and total peroxide and decrease in TAC levels in brucellosis.
Kilic et al. showed that MDA levels were high in acute
brucellosis cases and dropped down to normal levels during
recuperation after treatment (29). Also Karaagac et al.
reported that total oxidant status (TOS) and OSI levels were
significantly higher in patients with brucellosis before
therapy as compared to the treated group. Whereas in
contrast, the total antioxidant capacity (TAC) levels were
significantly higher in treated group (22).

In conclusion, according to the data of the present study,
decreased TAC levels showed that the patients with
brucellosis were exposed to potent oxidative stress. There is
a need for further studies for a more conclusive statement on
this issue however, but our primary results may have
importance with respect to the significance of oxidative
stress in understanding the pathogenesis of acute brucellosis
and therapeutic strategies. Also, TAC may be useful as an
early marker of oxidative stress to monitor and optimize
antioxidant therapy as an adjunct in the management of acute
brucellosis patients.
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