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Bisphenol A Causes Blood Electrolyte Imbalance and Upsets Kidney
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ABSTRACT:
Bisphenol A (BPA) is a contaminant with increasing exposure to it and exerts both toxic and estrogenic effects on
mammalian cells. Available literature presents inconsistent and in some cases incomplete data on associated organsystem functions. This study investigates the possibility of blood electrolyte imbalance and kidney function
perturbations at prevailing low exposure rates in albino Wistar rats. To five experimental groups each containing five
(5) female rats were administered 50, 100, 150, 200, and 250 μg BPA/kgbw/day. To the sixth control group was given
water. A replicate group of experimental rats were similarly treated for seven (7) days to ascertain possible subchronic effects. Animals were sacrificed at the end of the respective studies and plasma sample specimens analyzed
by routine diagnostic procedures for kidney function activities and essential electrolytes using Chemwell Chemical
Analyzer. Significantly increased concentrations of sodium, chloride, potassium, calcium, urea and creatinine were
observed at all concentrations of BPA exposure at both acute and sub-chronic levels suggesting that bisphenol A
upsets electrolyte balance and causes perturbation of kidney functions. Histological sections of the entire kidney
specimen show normal glomeruli, tubule, interstitium and vascular structures. The renal papillae and calyces were
normal and no macroscopic lesion was seen suggesting that BPA perturbation of kidney functions at these doses and
levels of exposure were transient.
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INTRODUCTION:
Bisphenol A (BPA) is an industrial chemical widely used as a component in
the manufacture of hard, clear plastic known as polycarbonates used in
many consumer products. It belongs to the bis (hydroxyphenyl) methanes,
for which several endocrine effects are reported. BPA is ubiquitous in our
environment, found primarily in plastics used in food packaging and the
liners of aluminium cans; it’s also found in dental fillings and sealants as well
as in thermal receipts issued in stores and supermarkets. Bispenol A leaches
out easily from some of the beverage polycarbonate plastic containers and
lining of tins and cans into the drinks and foods from which low levels may be
ingested routinely by humans (Hoekstra and Simoneau, 2013, Noon et al
2011). BPA has a moderately high water solubility and is excreted unchanged
in urine.
Besides being a known endocrine-disruptor (Hugo et al 2008), studies have
revealed that BPA can stimulate cellular response at very low concentrations.
Such BPA induced cellular responses include neurochemical alteration,
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abnormalities in sperm and oocyte maturation,
disruption of fertility, changes in growth rate and
immune dysfunctions (Richter et al 2007).
The goal of this study is to investigate BPA activity
induced changes in electrolyte balance and kidney
function.
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Biotechnology (SAE) Cairo Egypt. Individual tests were
carried out according to the kit specifications
Differences between obtained values (mean ± SD) were
carried out by one-way analysis of variance (ANOVA)
using SPSS software version 17.0 followed by the TukeyKramer multiple comparison test. A P≤0.05 was taken as
a criterion for a statistically significant difference.

MATERIALS AND METHODS

The second groups of experimental rats were similarly
treated like the previous group except that treatment
was sustained daily for seven (7) days to ascertain subchronic effects. Animals were housed in aluminum wiremesh cages in a well-ventilated animal house with a 12 h
dark/light cycle and at room temperature and were
provided commercial rat pellets (Vital feed from Vital
group of Company, Nigeria) and water ad libitum.

RESULTS
The effects of exposure to various doses of BPA on
essential electrolytes, creatinine and urea are shown in
figures 1 and 2. Except for the 100µg and 150 µg BPA
doses, significant increase in sodium was observed in BPA
treated rats at both acute and sub chronic exposure
phases (See figs. 1(a) & 1(b)). The same figures reveal a
significant increase in chloride concentrations at 50, 200
and 250 µg BPA doses at acute exposure. Conversely, a
dose dependent decrease in chloride was observed at
sub chronic exposure doses except for the 250 µg BPA
dose groups. Significant increase in creatinine was
observed in treated rats at both acute and sub-chronic
dose levels.
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At the end of the experiments essential blood
electrolytes and kidney function were assayed using
Chemwell 2910 Auotanalyser. All reagents were
commercially obtained as already prepared kits. The kits
for calcium, sodium, potassium, chloride, urea, and
creatinine were purchased from Egyptian company for
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CREATININE
Dose (µgBPA/Kgbw)

Sub-chronic phase
Mean Values (mmol/L)

Seventy two (72) non-pregnant female rats of age 9
weeks were acclimatized in the laboratory for seven days
and randomly divided into two equal groups of 36 rats
each. Each group was further subdivided into six
experimental groups each containing six (6) rats and
respectively administered 50, 100, 150, 200, and 250 μg
BPA/kgbw/day. The sixth group which served as control
did not receive any treatment but double distilled water
instead. The respective concentrations of BPA were
dissolved in double distilled water and administered by
oral gavage using intubation canular. Blood were
obtained from the first groups by cardiac puncture one
hour after BPA administration and the animals sacrificed
by suffocation with formalin soaked in cotton wool in a
glass jar. Animals were subsequently dissected and their
kidney obtained for histological analysis. Blood samples
were processed for clinical assay while the kidney were
fixed in 10% neutral formalin, trimmed and dehydrated
in a series of graded ethanol concentrations, cleared in
xylene and embedded in paraffin wax. Thin sections of 45 microns thick were made using a rotary microtone and
stained with haematoxylin and eosin for light
microscope. The slides were viewed at x400 objective
lens, photomicrographed and the cell architecture
interpreted by an expert histologist.
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Fig 1. Serum sodium, chloride and creatinine profile of
rats treated with BPA at (a) acute and (b) sub chronic
doses.

548

J Pharm Sci Bioscientific Res. 2015 5(6):547-550

Potassium exhibited a significantly inverse relationship
being high at acute phase and significantly lower at sub
chronic phase. The effect of treatment on urea is
inconsistent while a dose dependent increase was
observed in calcium at acute phase. Analysis of
significantly statistical data by post-hoc confirmed that
the BPA exposed groups had a significant difference in
the parameters tested at different doses, when
compared with the control at p<0.05.
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150µgBPA/kg was not significant. Tyl et al. (2002)
reported decreased sodium levels at the low-dose group.
At acute level significantly high chloride ion was observed
but at sub-chronic exposure chloride was low at all
exposure doses except for 250µgBPA/kg where it was
found to be high. These results are supported by earlier
findings of Yamasaki et al (2002) who reported increased
chloride ion in male rats exposed to BPA while Tyl et al.
(2002) reported decreased chloride levels in the low-dose
group in female mice for 2 weeks of 5000 ppm of BPA.
Potassium ion concentration was significantly high
following acute administration. Decreased potassium ion
concentration was observed at all dose levels after subchronic administration. Tyl et al. (2002) reported similar
decreased potassium levels in the low-dose group in
female mice for 2 weeks of 5000ppm of BPA. Calcium ion
concentration was elevated at acute level while at subchronic level it is low except at 150µgBPA/kg and
200µgBPA/kg.
Oral administration of BPA at acute and sub-chronic
exposures caused elevation in serum creatinine content.
Decrease in urea was observed at acute doses (except for
50µgBPA/kg and 200µgBPA/kg), and at sub-chronic doses
also (except at 100µgBPA/kg and 200µgBPA/kg).
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Fig 2. Serum potassium, calcium and urea profile of rats
treated with BPA at (a) acute and (b) sub chronic doses.

The increased levels of serum creatinine following BPA
administration might be due to reduced ability of the
kidney to eliminate the toxic metabolic substances.
Sangai and Verma (2012) reported that BPA treatment in
mice for 30 days caused significant (p < 0.05) rise in
creatinine content, and that the effect was dosedependent. You et al (2011) reported that urinary
creatinine excretion significantly increased with
decreasing renal function.
Histologically, the kidneys of all exposed animals are
microscopically normal. The overall picture is that BPA is
actually a toxicant, it alters kidney functions and plasma
electrolyte, following acute and sub-chronic exposure to
the doses employed in the study. However there are no
morphological changes to the kidney.
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