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ABSTRACT

The lethal concentration of N-ZnO was determined in this study ,juvenile Cyprinus
carpio L.mean weight 150+10g which were exposed to different concentration of
N-ZnO (10-50 PPM) for 24 hrs ,the mortality rate of fish reached to 100% at 50 ppm
concentration while the percentage decreased to 50% when the fish exposure to
30ppm concentration of N-ZnO.The histopathological lesions in the kidney were
characterized by hemorrhage in an interstitial nephrotic tissue ,infiltration of
inflammatory cells , there was cloudy swelling in the renal tubules . In the gill there
were hyper trophy of pillar cells and necrosis in the secondary gill filaments .There
were necrosis in the hepatic tissue and hemorrhage and sloughing in the pancreatic
tissue.

INTRODUCTION

Nanoparticle represented an intermediate supramolecular state of matter between
bulk and molecular material their diameter 100 and 1 nm(1) . Nanoparticls(NP) have
physicochemicle properties as large surface area and their small size make them more
toxic than their bulk because of their ability to penetrate cells and accumulate in it (2
and 3).Nanoparticle released to the environment through washing consumer products
,Spilling or drug synthesis and drug delivery(4). Zinc Oxide nanoparticles(N-ZnO)
was one of the most commonly used types of metal —based, It has been demonstrated
that the N-ZnO were classified as extremely toxic (5) it was toxic to aquatic
environment (6),it's toxicity may be due to it is greater specific area (7) ,dissolved
zinc ion (6)and surface charges were found to be important in initiating contact
between

the nano material and cells (8) , these may cause mechanical oxidative
stress(9)or genotoxicity (10). Small size of N-Zn easy entry to fish through gill or
ingestion and cause tissue damaging (11). N-ZnO affected fish at early stage (12)
observed that the N-ZnO (0.1-100mg/L) for 96hpf cause decreased in hatching rates
with pericardial edema ,nanometals in water column could cause respiratory toxicity
,mucous secration and internal organ pathology(13).

The aim of this study has been determined the lethal concentration of N-Zn-O on
Cyprinus carpio and to study it effects on the some tissue.
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MTERAILS AND METHOD
1-Fish
Juvenile Cyprinus carpio with mean length 70£5cm and mean weight 150+£10g were
obtained from collage of Agriculture and forestry /University of Mosul, fish were
acclimated in dechlorinated tap water for at least 7 day in the laboratory before
experimental time and fed twice daily ,the water temperature was mentained at 25
+2c°.

2-Preparation and characterization of N-ZnO.

N-ZnO was purchased from the Shijiazhuang Sunpower Technology CO., it's purity
and characteristics were listed in the table (1)

Table (1) Shows characterization of N-ZnO

Specification || Content || Metallic Pb% Mn% Cu% AS% Cd%
Zn 0% Zinc
95% 95.2 0.03 0.005 0.003
Hg% Water HCI Speciefic Particle | 105C° Ignition
soluble insoluble | surface area || Size/nm | volatile Loss%
matter% | matter% matter %
0.7 0.05 3.6 50 0.7 4.0

Suspantion of the N-ZnO was prepared with aerated single —distilled water and
dispersed with bath for 20 min instead stabilizing agent(14)

3-Lethal toxicity studies

The lethal concentration LC50 of N-ZnO which was determined through
using Trevan method ( 15) the toxicity of N-ZnO was investigated byexposure fish
Cyprinus carpio to different concentration of N-ZnO
(10-50 ppm) for 24 hrs ,10 fish for each concentration have been used .

4-prepared samples

Tissue samples from kidney ,qgill,liver were taken (16)and fixed in buffer
formaline10% for histopathological examination and stained with H&E(17).

RESULTS

Lethal toxicity
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The lethal concentration of N-ZnO was 30ppm concentration which led to kill
50% of Cyprinus carpo ,while the mortality rate of fish reached to 100% in 50ppm
concentration within 24 hrs and no mortality in low concentration as in Fig.(1)
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STANDER CURVE FOR NANO ZINC OXIDE "PPM" Fig.(2)
Clinical signs :

The clinical observation of the affected fish were nervous signs ,abnormal
swimming ,jumping and gasping .

Gross pathology:
There were white necrotic foci in kidney with g paleness of gill and liver .
Histopathological examination :

Microscopic observation of the kidney in the fish treated with 30 ppm of N-
ZnO revealed hemorrhage in an interstitial nephritic  tissue infiltration of
mononuclear cells , there was cloudy swelling in the renal tubules fig.(2).In gill
there was hypertrophy of pillar cells and hemorrhage and necrosis in the secondary
gill filaments fig.(3), while in liver there were pathological changes characterized by
necrosis in the hepatic tissue , hemorrhage and infiltration of mononuclear cells,in
pancreas there was hemorrhage and sloughing fig.(4,5)
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Fig.(1) kidney of fish treated with 30ppm of N-ZnO showing cloudy swelling(a)
hemorrhage (b) ,mononuclear cells infiltration(c) and edema (e),H&E.105X
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Fig.(2)gill of fish treated with 30ppm of N-ZnO showing hypertrophy of secondary gill
filaments(a) and necrosis (b) ,H&E.105X

Fig.(3)liver of fish treated with 30ppm of N-ZnO showing inflammatory
cell infiltration (a) and necrosis (b),H&E.105X
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Fig.(4)liver of fish treated with 30ppm of N-ZnO showing necrosis (a) sloughing of
pancreatic tissue (b) and hemorrhage(c) H&E.1440X

DISCUSSION

Nano particle are represented intermediated state between bulk and molecular
material, they exhibit toxicity more than bulk because their greater surface reactivity
and small size have ability to penetrate and accumulate with in cells (3,18) .Another
crucial factors that play important role on N-ZnO toxicity were their ability to cause
damaging for cell membrane through reactive oxygen species ROS mechanism (19)
and release metal ion which is the main cause of cell swelling (6, 20).

The pathological lesion which have been observed in our study may be due to the
ability of N-ZnO to cause increase cellular oxidative stress response and lead to
changes in the activities of antioxidant enzyme as superoxide dismutase SOD
,catalyses enzyme CAT and glutathione also there was reduction in the glutathione
level and increase in lipidperoxide LPO gillliver and brain of juvenile Cyprinus
carpio when exposed to different concentration of N-ZnO (21,22).

Other previous study has been shown that N-ZnO cause necrosis of different organs
of tissue of Oreochrois mossamibcus,this result could indicate that the N-ZnO have
ability to cause tissue damage and ultimately caused to death (11).
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