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Abstract

Breast cancer is one of the most common cancers in
women of the developed and developing countries.
Development of cancer produces oxidative stress
which increases the disease progression. The metabolic
effect of breast cancer was examined in this study by
comparing some biochemical parameters of patient
with breast cancer with those without the disease.
Serum lactate and uric acid levels were measured using
standardized laboratory methods from venous blood
obtained from participants. Results showed a
significant increase in lactic acid and uric acid levels
(P<0.05) of patients with breast cancer compared to the
control. There's also a significant positive correlation
(P<0.001) between serum lactic acid and uric acid level
in the study population. The results suggested that
patients with breast cancer undergoing oxidative stress
can benefit from exogenous antioxidants as an adjuvant
therapy.
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Introduction

Breast cancer is the most common type of cancer in
women and is a leading cause of cancer related death
worldwide'

Experimental investigations as well as clinical and
epidemiological studies implicate the involvement of
oxygen derived radicals such as singlet oxygen,
superoxide anions, hydrogen peroxide and hydroxyl
radical in the etiology of cancer™,
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Free radicals are formed in both physiological and
pathological conditions in mammalian tissues and a
subtle balance exit between the generation and
eradication as the human body is equipped with certain
enzymatic and non-enzymatic antioxidant system®’,
these antioxidants are known to dispose, scavange, and
suppress the formation of free radical or oppose their
action and they increase with the severity of the
disease®’. Oxidative stress ensures when these
antioxidant mechanisms are overwhelmed by
excessive reactive oxygen and nitrogen species
generation that damage membrane lipids, proteins and
nucleic acid’. Studies indicated increased levels of
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oxidative stress markers in breast cancer patients .

Epidermiological studies have revealed that low levels
of essential antioxidants in circulation are associated
with an increased risk at cancer™.

Uric acid has been demonstrated to be an important
antioxidant and a free radical scavenger in human. It is
one of the major radical trapping antioxidant in plasma
and is reported to protect the erythrocyte membrane
against lipid peroxidation”. Urate also possesses
antioxidants activity”, it has been found to protect
ascorbate against oxidation by cupric ion and iron
induced oxidation". Uric acid interacts with
peroxynitrite to form a stable nitric oxide donor, thus
promoting vasodilation and reducing the potential for
peroxynitrite induced oxidative damage®. Thus uric
acid could be expected to protect against oxidative
stresses.

Cancer is a proliferating and invasive disease known to
cause severe tissue damage through oxidative stress
mechanism. Tumour cells respire anaerobically with
increase cell tumour and generation of lactic acid and
hence lactate dehydrogenase activity can serve as a
marker for the detection of cancer risk, population
screening, diagnosis, staging and prognosis. It can also
predict the response of occult metastatic disease and
monitor the course of the disease™. Lactate
dehydrogenase however is a less specific marker
compared to several tumor markers in vogue.

The aim of the present study is to evaluate the
variations in the levels of lactic acid and alteration in
oxidant-antioxidant status by measuring the serum
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lactate acid and uric acid levels in breast cancer patent
compared to the control subject who are without the
disease.

Patients and methods

A total of 60 participants were recruited for this study
from the female surgical ward, Central Hospital Benin
City from 1% July, 2011 through 31" October, 2012 (15
months). 30 of these women (50%) had breast cancer
and were both pre menopausal and post menopausal
age group with a mean age of 55+1.6 years (range 45 —
64). The other 30 participants (50%) were age matched
healthy subjects with mean age 54+1.4years (Range 42
— 66) which we considered as control. Patients
suffering from diseases of any origin other than breast
cancer were excluded from the study

Due permission was obtained from the management of
Central Hospital Benin City and participation was
voluntary.

Biochemical analyses were done at the Department of
Chemical Pathology, University of Benin Teaching
Hospital.

Sample Collection and Preparation

Blood was obtained by wvenous puncture from
participants into a sterile tube, allowed to clot and
retract. Serum was separated by centrifugation at
3000rpm for 15 minutes. The sera were harvested and
stored frozen at -20°c until analysis was carried out.

Biochemical analysis

Determination of serum lactate levels

Serum lactate levels was measured by the direct
enzymatic method***, in which lactate oxidase
catalyzes the oxidation of lactic acid to pyruvate and
hydrogen peroxide. Peroxidase then catalyzes the
reaction of hydrogen peroxide with a hydrogen donor,
in the presence of 4 — aminophenazone, to form a dye.
Colour intensity, measured at 550nm, is proportional to

the lactate concentration in the sample.

Using this method, the normal reference range is 0.5 —
2.2mmol/L.

Determination of Uric Acid
Uric acid was measured in serum by the colorimetric
method®. In this method, uric acid is converted by
uricase to allantoin and hydrogen peroxide, which
under the catalytic influence of peroxidase, oxidizes
3,5 — Dichloro -2- hydroxybenzenesulfonic acid and 4
— aminophenazone to form a red-violet quinoneimine
compound. The intensity of colour formed is directly
proportional to the amount of uric acid present in the
sample.

Using this method, the normal reference range
is3.4-7.4mg/dL.

Statistical analysis

Data analysis was conducted using the general linear
model of SAS (statistical analysis for agric and
sciences) 2004 model. All results are expressed as
meanz standard error of mean. Multiple group
comparism were performed by one way ANOVA
followed by Duncan test. Pearson correlation
coefficients was employed to ascertain the associations
between the various biochemical parameters.

Results

The mean serum lactate level in breast cancer patients
was 7.581+0.126mmol/L and that of the control subject
was 3.168+0.359 mmol/L.

The disparity between the control and breast cancer
serum lactate levels was statistically significant P
(<0.05).

The mean serum uric acid levels in breast cancer
patients was 10.164+0.499mg/dL and that of the
control subjects was 6.436+0.145mg/dL and the
differences seen was statistically significant P (<0.05).

Table 1 and figure 1 are tables and histogram
respectively showing the mean levels of the
biochemical parameters of the patient versus the
control.

Correlation of the patient serum lactate acid levels and
uricacid levels was positive at P<0.001. r=057197

Discussion
The findings of the present study suggest a significant

Table 1: Biochemical parameters of patients with breast and control

Serum lactate mean £SEM

Serum uric acid meant SEM

mmol/L mg/dL
Normal subject/control 3.168+0.359 6.436+0.145
Breast cancer patient 7.581+0.126 10.164+0.499
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Histogram showing serum lactate level and uric acid level of breast cancer patient vs control

increase in serum lactate concentration of breast cancer
patients compared to the control subjects.

A retrospective study on serum lactate dehydrogease
level of breast cancer patient with bone metastases
receiving treatment with bisphosphonate was carried
out and analysis shows that lactate dehydrognase level
correlate strongly with survival in patients with bone
metastases and comfirms its relevance as a prognostic
fator”. Sandhya Mishra et al reported in their study
that 70% of patients without metastasis had lactate
dehydrogenase above normal subject™.

Kher etal correlated post treatment decreased in ferritin
and lactate dehydrogenase levels with response to
therapy; however persistent rise observed in few cases
was attributed to recurrence metastasis®.

From our study, we noticed statistically significant
increase in serum uric acid levels of patients with breast
cancer compared to the control subjects. Study carried
out by sreenivasa Rao et al revealed that serum uric acid
levels were increased by 16% to 45% as the disease
progresses from stage 1 to stage 1V (16%, 39%, 41%
and 45%), when compared to normal control®. The
elevated concentration of serum uric acid level in breast
cancer patients may be viewed as an index of increased
antioxidant defense to compensate the loss of other
antioxidant mechanism.

In contrast to our result, Nagini et al® reported,
decreased serum uric acid levels in oral cancer patients.

Krishna veni et al also reported an increase in serum
uric acid levels in breast cancer patients™. Thisis also in
agreement with our studies.

Conclusion

From this present study, we can conclude that
evaluation of serum lactic acid in patient with breast
cancer suggests a release by the cancer cells and this
can be of value in assessing the effectiveness of
therapy. It can also be of diagnostic and prognostic
markers for breast cancer patient.

Also findings in this study showed elevation of uric
acid level (systemic antioxidant), we can conclude that
administration of exogenous antioxidants may be of
great benefit as adjuvant therapy to breast cancer
patients as this may prevent oxidative damage caused
by oxidative stress from the tumour cells.
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