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Abstract
45 fishes Cirrhinus mrigala weighing 55±10 g were divided into 3 groups of fifteen each. Group 1 st received fish diet
only and served as control, while group 2 nd exposed with bisphenol-A (BPA) (2 mg/L) and group 3rd exposed with vitamin-C
(50 mg/L) and BPA (2 mg/L) for 15, 30 and 60 days and histopathological studies were observed in their liver and kidney.
Bisphenol-A showed degenerative changes in hepatic and renal cells after 15 days exposures. However, these changes were
more prominent and severe in later part i.e. 30 and 60 of the experiments. The animals exposed with BPA for 30 and 60 days
showed atrophied changes in uriniferous tubules and hypertrophied hepatic nuclei, necrosis in hepatocytes and interrenal cells
as compared to control group. The animals exposed with vitamin-C along with BPA showed recovery in their hepatic cells,
interrenal cells, and uriniferous tubules after 15, 30 and 60 days as compared to BPA groups. These observations denotes that
vitamin-C i.e. antioxidant has some antidote role or protective action against bisphenol-A toxicity in Cirrhinus mrigala.
Keywords: Liver, kidney, histopathology , Cirrhinus mrigala.

Cirrhinus mrigala’da (Ham.) Bisfenol-A Toksisitesine Karşın Bir Anti oksidanı n (C Vitamini) Koruyucu
Etkisi
Özet
Denemede 55±10 g ağırlığında 45 adet Cirrhinus mrigala balığı her biri 15 adet olmak üzere 3 gruba ayrılmıştır. 15, 30
ve 60 gün boyunca 1. gruba yalnızca balık yemi verilmiş ve kontrol grubu ol arak belirlenmiş, ikinci grup bisfenol-A’ya (BPA)
(2 mg/L) ve 3. grup ise C-vitaminine (50 mg/L) ve BPA’ya (2 mg/L) maruz bırakılmıştır. Balıkların karaciğerinde ve
böbreklerinde histopatolojik değişimler gözlemlenmiştir. Onbeş gün süreyle Bisfenol-A’ya maruz bırakılan balıklarda hepatik
ve renal hücrelere bağlı dejeneratif değişiklikler meydana gelmiştir. Fakat bu değişiklikler daha sonraki kısımda, yani
deneylerin 30 ve 60. günlerinde daha belirgin ve şiddetli hale gelmiştir. Kontrol grubuna kıyasla 30 ve 60 gün boyunca
BPA’ya maruz bırakılan hayvanlarda, ürünifer tübüllerde atrofik değişiklikler ve hipertrofi tanısı konan hepatik nükleuslar,
hepatositlerde ve interrenal hücrelerde nekroz izlenmiştir. BPA’ya maruz kalanlara kıyasla 15, 30 ve 60 gün sonra, C
vitaminiyle birlikte BPA’ya maruz kalan hayvanların hepatik hücrelerinde, interrenal hücrelerinde ve ürünifer tübülllerinde
iyileşme görülmüştür. C vitamininin yani antioksidanın, Cirrhinus mrigala’da bisfenol-A toksisitesine karşı panzehir rolü
veya koruyucu tedbir dozu özelliği olduğu yapılan gözlemlerle işaret edilmiştir.
Anahtar Kelimeler: Karaciğer, böbrek, histopatoloji, Cirrhinus mrigala.

Introduction
Bisphenol-A
(BPA)
or
2,2-bis(hydroxy phenyl)propane is
the building
block
of
polycarbonate plastics, a hard plastic used to make
numerous consumer products, including most baby
bottles and water bottles. Its final product includes
adhesives, coatings, paints, build ing materials
(Staples et al., 1998). BPA waste may enter the
environment during handling, loading and unloading,
heating or releases. BPA leaches out in trace amount

fro m resins and polycarbonates plastics of food
packages (Knaak and Sullivan, 1966; Krishnan et al.,
1993). BPA can enter the human body through
reusable baby bottles (Biles et al., 1997), food
packing materials (Krishnan et al., 1993), liquid of
canned vegetables (Brotons et al., 1995), and dental
sealants (Olea et al., 1996).
BPA is one of the major flame retardants and is
also a known endocrine-d isrupting chemical (EDC)
(Meerts et al., 2001). It has been known that BPA has
the efficacy o f the hormone estradiol in some t issues
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Weight of fishes (g)

(Dodds and Lawson, 1936), and it has recently been
observing histopathological changes in liver and
shown to also antagonize thyroid hormones action
kidney of Cirrhinus mrigala.
(Moriyama et al., 2002) and antagonize androgen
action (Lee et al., 2003). However, BPA acts as an
Materials and Method
agonist for a mutant form of the androgen receptor
found in some prostate cancers (Wetherill et al.,
45 fishes Cirrhinus mrigala weighing 55±10 g
2002). BPA has been also shown to antagonize the
was acclimated in the laboratory condition prior to
action of estradiol in the rat h ippocampus by blocking
initiat ion of the experiment. The fishes were divided
the stimulatory effects of estradiol on synaptogenesis
in three groups of fifteen each. Group 1st received fish
(MacLusky et al., 2005). Besides this, it has also
diet only and served as control, wh ile group 2nd
noticed that BPA act as a highly potent estradiol
exposed with Bisphenol-A (2 mg/ L) and group 3rd
mimet ic and also to disrupt the rapid actions of
exposed with Bisphenol-A (2 mg/ L) and
estradiol at very low concentration during cerebellar
supplemented with vitamin-C (50 mg/ L) for 15, 30
development via rapid nongenomic signaling system
and 60 days. The relat ive body weight were recorded
(Zsarnovszky et al., 2005). The evidence of both
at different intervals and the significant values were
humans and animal models suggest that in utero
calculated by Student “t” test. Fishes were sacrificed
exposure to an estrogenic environ ment increases
and their liver and kidney were dissected out quickly
breast cancer risk later in life depends on the timing
and kept in Bouin’s fixat ive for histopathological
of environ mental exposure. (Hilakiv i-Clarke et al.,
studies. Tissues were cut at 5-6 μ thick and stained
2001; Birnbaum and Fenton, 2003).
with haemeto xy lin and Eosin by using Ehrlichs
Besides this, it has well known that vitamin-C
(1986) methodology.
(Ascorbic acid) is a water-soluble antio xidant and its
role is to neutralize free rad icals by donating electrons
Results
to free radica ls such as hydroxyl and superoxide
radicals and quench their reactivity” (Bendich, 1990).
Fishes Cirrhinus mrigala treated with
Vitamin-C protects the DNA of the cells fro m the
Bisphenol-A changed the colour of the skin it
damage caused by free radicals and mutagens. It
becomes light brickish skin. When fishes exposed
prevents harmfu l genetic alterat ion with in cells and
with Bisphenol-A (2 mg/ L) and vitamin-C (50mg/L)
protects lymphocytes from mutations to the
showed recovery in their skin. While, the fishes
chromosomes (Gaby and Singh, 1991). Besides this,
exposed with Bisphenol-A; and vitamin-C along with
1. Bodyfree
weight
(g) of Cirrhinus
Bisphenol
A and
vitamin-CHisto.
p revents
radical
damagemrigala
in the after
lungs
Bisphenol-A
showed insignificant increased in their
vitamin
C along with
exposures.
and may even help
to protect
theBisphenol
central Anervous
body weights as compared to control (Figure 1).
system fro m such damage (Kronhausen et al., 1989).
However, fishes exposed with Bisphenol-A showed
92
Moreover, vitamin-C also protects us by preventing
degenerative
changes in hepatic and renal cells after
NS
the90development of nitrosamines, the cancer-causing
15 days exposures
(Figure 2a and 3a). The animals
NS
88
chemicals
that stem fro m the nitrates contained
in
NS
exposed with BPA for 30 and 60 days showed more
86
many
food (Gaby and Singh, 1991).Hepatic damage
atrophied changes in uriniferous tubules and
NS
NS
84
induced
by lead has been reported to be neutralized by
hypertrophied hepatic nuclei, characterized by
NS
82
a comb
ination of ascorbic acid and thiamine (Wang et
pycknotic nuclei in hepatic cells, necrosis in
al.,80 2007). Protective effects of v itamin-C against
uriniferous tubules, interrenal cells as co mpared to
chlorpyrifos
poisoning on haematological and
78
control group (Figure 2d, 2f and 3c, 3f). Ho wever,
biochemical
changes were reported by A mbali et al.,
these changes were more pro minent in later part of the
76
2007.
experiments. In connection to this, fishes exposed
74 In present experimental investigation has been
attempt
to evaluate that the protective action of antiwith Bisphenol-A and supplemented with vitamin-C
72
Histo. 1. Body weight (g) of Cirrhinus mrigala after Bisphenol A and
oxidant (vitamin-C)
toxicity
by
showed
recovery in their hepatic cells, urin iferous
15 days against bisphenol-A
30vitamin
days
60Adays
C along with Bisphenol
exposures.
Duration
92
90
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Figure 1. Body weight (g) Of Cirrhinus mrigala after Bisphenol
A and vitamin C along with Bisphenol A exposures.
Control BPA BPA+vitamin C

Values are mean ± SEM of 5 fishes. NS = Not Significant.
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Figure 2. Liver control-( figure 2a), liver treated for 15, 30 and 60 days of BPA (2 mg/L)-(figure 2b, 2d, 2f), liver treated for 15,
30 and 60 days of vitamin-C(50 mg/L) along with BPA (2 mg/L)-(figure 2c, 2e and 2g).
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Figure 3. Kidney control-(Figure 3a), kidney treated for 15, 30 and 60 days of BPA (2 mg/L)-(Figure 3b, 3d, and 3f), kidney
treated for 15, 30 and 60 days of vitamin-C(50 mg/L) along with BPA (2 mg/L)-(Figure 3c, 3e, 3g).

tubules and interrenal cells as compared to BisphenolA treated group (Figure 2c, 2e, 2g and 3c, 3e, 3g).

Discussion
BPA environmental oestrogenic chemicals, are
glucuronidated in rat liver microsomes and,

furthermore, that the isoform UGT2B1 is responsible
for their glucuronidation (Yokota et al., 1999). Knaak
and Sullivan (1966) reported that 28% of BPA was
excreted in urine, primarily as the glucuronide.
Glucuronidation is a major deto xificat ion pathway in
all vertebrates, whereas it is rare in invertebrates
(Dutton, 1980). BPA has been reported to be
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hydroxylated in vivo (Knaak and Su llivan, 1966) and
to bind to DNA (Atkinson and Roy, 1995).
The liver of fish can be considered a target organ
to pollutants, alterations in its structure can be
significant in the evaluation of fish health (Myers et
al., 1998), and exh ibit the effects of a variety of
environmental pollutants (Hinton et al., 1992).
Moreover, the liver has play a major role in co mplex
enzy matic
processes
of
tetraiodothyronine
(thyroxine)-tri-iodothyronine (T4-T3) conversion.
The fibrosis, steatosis, hyperemia and necrosis;
which were formed a rectangle of hepatic tissue
changes, are similar to those reported for fish caught
in contaminated water or exposed ones to various
chemicals in laboratory conditions (Brand et al.,
2001; Koehler, 2004; Olojo et al., 2005; Camargo and
Martinez, 2007; Wahbi and El-Greisy, 2007;
Aniladevi et al., 2008). Fibrosis and local b lood
congestions in the liver sinusoids of the flounder,
Platichthys flesus, the ruffe, Gymnocephalus cernua,
and the smelt, Osmerus eperlanus, were reported as a
consequence of pollution by Peters et al. (1987).
Radhaiah and Jayantha (1992) reported moderate
cytoplasmic degeneration in hepatocytes, formation of
vacuoles, rupture in blood vessels, and pyknotic
nuclei in the liver o f Tilapia mossambica exposed to
fenvalerate. Tilak et al. (2005) observed the same
changes in liver of Catla catla ex-posed to
chlorpyrifos.
Moreover, recent studies have also shown that
concentrations of 4-NP and BPA that inhibit gonadal
development and reproductive function in fish can
also cause damage to the kidneys (as a consequence
of VTG induction) and decreased body weight and
induce stressed behavior (Magliulo et al., 2002) as
well as result in damage to DNA in barnacles,
(Atienzar et al., 2002) and to the immune system in
rats (Karro w et al., 2004). Histopathological
alterations in the kidney tissues of rats such as tissue
impairment, swelling of the lining epitheliu m of
glomeruli, injured brush border of pro ximal
convoluted tubules, necrotic lesions of the urinary
tubules and focal hemorrhage between the
degenerative renal tubules have been reported b y
Aughey et al. (1984), Kjellstrom (1986), M itsumari et
al. (1998), Inkielewicz and Krechniak (2003). The
effluent-exposed fish was detectable in many of the
body tissues, including the liver (the site of its
synthesis), kidney, and gonad (ovaries and testes).
Several noticeable changes in histological patterns of
liver were also noted. In present study; it has been
observed that BPA showed degenerative changes in
hepatic, interrennal cells and urin iferous tubules in 15
days exposures. Whereas, BPA after 30 and 60 days
showed atrophy and necrosis of hepatic cells,
interrennal cells and uriniferous tubules as compared
to control. These, changes were mo re pro minent in
later part of the experiment. Exposures of BisphenolA and supplement of vitamin-C showed recovery in
hepatic cells, interrenal cells and urin iferous tubules

as compared to Bisphenol-A group. These showed
that vitamin-C denotes as antidote against Bisphenol
toxicity in Cirrhinus mrigala.
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