Iraqi Journal of Veterinary Sciences, Vol. 28, No. 2, 2014 (61-65)

Effect of copper sulfate on liver damage induced by nano- zinc oxide in
Cyprinus carpio

S.K.I. AL-Taee and A.H.A. AL-Hamdani

Department of Pathology and Poultry Diseases, College of Veterinary Medicine, University of Mosul, Mosul, Iraq

(Received January 5, 2014; Accepted February 5, 2014)

Abstract

The effects of Copper Sulfate (CuSO,) on repaired the histopthological changes on liver of Cyprinus carpio exposed to
nano zinc oxide (N-ZnO) was determined in this study.Fish weight 150+10 g divided in to four groups.Fish in first group kept
in dechlorinated water while the fish in second group exposed to copper sulfate CuSO, for 1 hour and in third group the fish
was exposed to sub lethal concentration of N-ZnO (30ppm) for 7 days while the fish in fourth group exposed to sub lethal
concentration of N-ZnO (30ppm) with CuSO4 (0.3mg\L) for lhour and then exposed continuously to N-ZnO for 7days. The
microscopic examination for the liver done through 24 hour and 7 days from the experiment, which revealed vacuolar
degeneration in hepatic cells in fish exposed to N-ZnO for 24 hour also there were dilatation of sinusoid and infiltration of
inflammatory cells in liver tissue of fish exposed to to N-ZnO with CuSO, for 1 hour, there were slight hemorrhage in hepatic
tissue and enlargement of hepatic cell in both groups exposed to N-ZnO and CuSO, for 1 and 24 hour, while the
microscopically examination of liver in fish exposed to N-ZnO for 7 days revealed sever pathological lesions characterized by
hyperatrophy and necrosis in pancreatic tissue. This study concluded that N-ZnO can cause oxidative stress and usage of
CuSO, at 0.3 mg/L can decrease the toxic effects of N-ZnO liver tissue.

Keywords: Copper sulfate; Liver damage; Nano; Zinc oxide; Cyprinus carpio
Available online at http://www.vetmedmosul.org/ijvs

2Ll Sl llandd b (g I e A dpaaS gy Granal) 38 (531 o Galandl) ey 8 il

Al o cpwa oY1 g Al ana) ) Jald el

Gal e sall ¢Jom gl el g yhanl) Calal) A ¢pal sall iml yal 5 iml ja¥ g
Ladal)

laladll Cyprinus carpio c:\...d\ A._UISS\ ﬁm‘ggﬁﬁ\ C\_mul\ ©d Ch\gwhﬂ\ Gl 5S ):1313 ;,p;;iesli.u\)ﬂ\ alkg;

de ganall dllan) i g mudas a ) (A and Al gae Vo) 00 G Alan) ) ) g) s g) 3 N-ZnO 55U G AT S 5L
Aol ) 3ad iaile o T 3 fivs CuSO; Cobadl iy 55 A e sanall dlland Alabaa o5 (pm b s (30 J& ola 3 V)
ol V 3y kel e 5a Fo ol e Al M€Y ) Cusedd) s L Ltlalaa o5 8 A de ganall dllan
S e Gl e m T ol ca AN 5S35 5 Leldan 5 58 ) e el o
Lﬁ‘);\ﬁ)_elfg\\/ﬁadjg}}m\wm)&\M}YEMEJMJQWY\MJQ(JKLL»\Bﬁjﬂ/eﬂ.a ~’VJ':\S)EgjwM\
ALl eyl 38 WA b osndll G gy elal o315 A yatll e ol Vs el YE DR 2D ] (5 jendl) (andl
b gtV LAY #5515 bl ans i ) Ly el Y £ a5 (5 530 (ppem AN 3 5Y s ) el (553 5 il
UDAD aas i€ 50l ot b il o3 g g0 Aol Bl bl s S a6 ) (ppem AN i Alebaall Lo o
A st 3508 IS A yall Y S Laise aladl il S 5 (55001 cpam ATl aa 5 pitlaladl) (e gaanall SIS b Al
o ol 638 cye i a5 iy S a5 Aaliall a3 3 Al Y el (6 ) ppem AT 300 5 Allal L]

61



Iraqi Journal of Veterinary Sciences, Vol. 28, No. 2, 2014 (61-65)

Y e N (D ga) B jil/aale0 35S yh g peladll @il S aladtal o 5 g2uSUl algadl Giaas (g 6l Ga JIAD S )

Introduction

Copper is trace element essential for many physiology
development and growth (1), it play an important roles in
hemoglobin synthesis,connective tissue synthesis and
enzymes involved in cellular respiration as well as in to
some structural of protein (2). Copper sulfate has been
considered one of the most effective chemical agent used in
freshwater aquaculture to control parasitic infection and
bacterial disease as well as fungicide and herbicide (3,4).

Copper occur naturally with the environmental at low
concentration reached to 0.2-30 ug/L (5), when present in
high concentration it become toxic to living organism and
fish (6,7). Fish species show beheavioral and locomotor
changes and different mortality rate in responses to varing
concentration of copper sulfate (8,9) observed that CuSO,
cause damage to the gill epethlium, liver tissue, kidney and
spleen of  fish, osmoregulation disturbances,
immunosuppression and alter blood parameter (9-11).

Nano-scale as nano zinc oxide (N-ZnO) is widely used
in sunscreen,so it direct or indirect release to aquatic
environmental (12,13) N-ZnO was classify as extremely
toxic (14)), the toxicity of N-ZnO depended on
species,physicochemical properties of material (15).

Liver and gill might be the target tissue for N-ZnO
toxicity (16,17) obsereved that N-ZnO at concentration 30
ppm cause necrosis in both liver and pancreatic tissue in
Cyprinus carpio, (18) also reported that N-ZnO cause
oxidative stress (OS) in gill, liver, brain, intestine of
Cyprinus carpio and cause changes in antioxidant defense
mechanism,also there were histopathological changes in gill
of Cyprinus carpio treated with different concentration of
N-ZnO for 21 days include hyperplasia and degeneration of
epithelial cell, vacuolization (19), N-ZnO also toxic for
embryos and may cause pericardial edema in zebrafish
(Danio rerio) embryos and decrease hatchery rate (20).

N-ZnO have strong absorption ability for organic
compound and heavy metals,so the aim of this study was to
searching about the effects of CuSO, on N-Zn0 toxicity on
fish Cyprinus carpio

Materials and methods

The fresh water fish common carp (Cyprinus carpio)
weighted 150+10 g were obtained from Agriculture
Collage, University of Mosul. They were acclimated to
laboratory conditions for 10 days prior the experiments
which were done in fish laboratory/Department of
Pathology and Poultry Diseases, College of Veterinary
Medicine, University of Mosul, the fish kept in
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dechloraneted water in aquarium 80%x80x40cm with
photoperiod of a 12:12h and dark cycle,the fish were
starved for 24 hr before experiment starting.

Expermental design

The fish (n= 40) were divided in to 4 groups; 1% group
of fish exposed to dechloraneted water served as control
group, 2™ group of fish exposed to CuSO;, India (dissolved
in de-ionized water) at 0.3mg\Lfor 1 hour (21) and then
kept in tap water for 7 days, 3™ group of fish exposed to N-
ZnO at concentration 30ppm (17) for 7 day after dissolved
it in de-ionized water and dispersed with bath for 20 min
instead stabilizing agent (22), N-ZnO purchased from the
Shijiazhuang Sunpower Technology CO., 4™ group of fish
exposed to N-ZnO together with CuSO,4 (30ppm,0.3mg\L)
respectively for lhour, after that fish exposed only to N-
ZnO at concentration 30 ppm for 7 days.

Prepartion of tissue sample

Sample of livers from each group were collected at
1,24 h and 7 day, which were fixed in 10% formaline,
routinely processed and embedded in parafine and staining
with H&E for light microscop examination (23).

Results

No histopathological changes were observed in the
livers of control fish, while the microscopic examination of
the liver of fish in groups 2™ and 3™ at 1 hour revealed
slight hemorrhage in hepatic tissue and swelling of hepatic
cells fig. (1), also there was hepatic cell vaculation in fish
exposed to N-ZnO at 24 hour fig. (2). Microscopic
examination of liver of fish exposed to N-ZnO with CuSO,
for 1 hour revealed hemorrhage and dilatation of sinusoid
and infiltration of inflammatory cells Fig. (3) compared
with microscopic changes of liver in fish exposed
continuously to N-ZnO only after 24 hour from exposure to
N-ZnO with CuSOyrevealed only mild hemorrhage and
vaculation of hepatic cells fig. (4). These lesions become
more sever on fish which are exposed continuously to N-
ZnO for 7 day fig. (5) which revealed also hyper atrophy,
edema and enlargement of sinusoid with infiltration of
inflammatory cells and piknotic hepatic cells with necrosis
in pancreatic tissue,
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Fig. 1: liver of fish exposed to CuSO, 0.3mg/Lfor
lhour,revealed slight hemorrhage(a) H&E 420X.

Fig. 2: liver of fish exposed N-ZnO30ppm for
24hour,revealed slight hemorrhage (a) and hepatic cell
vaculation (b) H&E 420X.

Fig. 3: liver of fish exposed to N-ZnO with CuSO, for 1
hour revealed hemorrhage (a) and dilatation and congested
of sinusoid (b) H&E 420X.
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Fig. 4: Liver of fish exposed continuously only to N-
ZnO30ppm after 24 hour from exposure to N-ZnO with
CuSOgrevealed only mild hemorrhage (a) and vaculation
(b)H&E 420X.

Fig. 5: liver of fish exposed only to N-ZnO30ppm for 7
after exposure to N-ZnO with CuSO, for lhour,revealed
moderate hemorrhage (a) and dilatation of sinusoid (b) and
edema(c), infiltration of inflammatory cells (d), piknosis of
hepatic cells (e) with necrosis of liver tissue (f) H&E 420X.

Discussion

Copper was used in the aquaculture industry as additive
for control ecto —parasite and algal growth (24), CuSO, is
highly toxic to fish even at recommended rate of
application (25), the toxicity and bioavailability of Cu
depended on water parameter as PH, alkalinity and
concentration of dissolved particulate organic matter
(26,27). The histopathological results of all fish treated with
N-ZnO and CuSOgtogether, also in fish exposure to CuSOy,
are similar to those result of (25) who observed that the
CuSO, could cause oxidative stress and alteration in an
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antioxidant defense mechanism in gold fish Carassius
auratus after 24 hrs exposure to CuSO,. As dissolved Cu'?
was eliminated from pond water after a short period and the
rate of eliminated was variable according to water
qualityand it is electro statically attracted to organic or
inorganic molecules form stable complexes that are more
toxic to fish (28).

Nanoparticles are disseminated to all body organs (29)
and the liver is more important organ which is play a
critical role in metabolism, excretion and detoxification
(30). So in this study there were negative effects of N-ZnO
in liver architecture in all treatment but these lesions were
more severity in fish which was exposure to N-ZnO for 7
day,these result were agreement with study of (17) who
observed the effects of lethal concentration N-ZnO in
common carp there were liver necrosis and hemorrhage
with degeneration in pancrease tissue,also (31) observed
nercosis in liver and gill of Oreochromius mossambicus.
The result of (32) showed that the toxicity of N-ZnO could
occur after a short period of exposure which accumulated in
liver and the degree of damage had the time dependent, so
our results were more sever in fish exposure to N-ZnO for 7
day than other groups. The size of nanoparticles was
considered the most important key factors influencing the
toxic effect of nanoparticles (33) and have the ability to
activation granulocyte and thrombocyte and induced
inflammation and hemolysis (34).The histopathological
alteration which were revealed in our study may be duo to
the ability of N-ZnO to induced the cellular oxidative
stress(OS) which was the main toxic mechanism of N-ZnO
(35) these (OS) was interact with oxidative organells as
mitochondria (36) and other biomolecules and cause
imbalance between the production of reactive oxygen and
the Dbiological systems ability to detoxify reactive
intermediates or repair, these disturbances lead to tissue
damage (37). Study concluded that N-ZnO can cause
oxidative stress and usage of CuSO, at 0.3 mg/L can
decrease the toxic effects of N-ZnO liver tissue.
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