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Abstract —Nanoparticles can be used in disease detection, Meal imaging, Pharmaceutical Drug, cancer treatmety gene therapy,

Cosmetics and textile productions. These materialaccumulate in cells that create Oxidative stress bause of reviving oxygen
production. Cadmium is a toxic pollutant that has ro constructive role in the body and is partially hamful. This metal can create

oxidative stress in the body with an increase of &e radicals and a decrease of antioxidant capacitiiat can be lead to the destructive
effects in liver and kidneys. At first, nanopartices of cadmium oxide was synthesized by chemical et in the library. The evaluation

of these nanoparticles by X-Ray diffraction (XRD) onfirmed that synthesized nanoparticles were cadmim oxide and an absorption
was indicated in the 380nm area by Uv — vis spectnu of cadmium oxide's nanopatrticles. Then, three comntrations of synthesized
nanoparticles of cadmium oxide including 100, 200ral 300 ppm were used. Wister male rats were fed ding 10 days through the
mouth. After these periods, blood samples were takefrom rats and creatine phosphate kinase, Alanineaminotransferase and
AAspartate transaminase enzymes were measured. Thesults indicated that the enzymes concentration veaincrease in blood with
increasing concentrations of treated nanoparticlesind this increase was considerable and higher in gups that received the highest
concentration. Also, it was significance in group Vth intermediate level of nanoparticles.
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. INTRODUCTION

Nanoscience and nanotechnology had a considerable
effect on all science fields, including physicseufistry,
biology and etc., after Richard Feynman lecturel59.
International investment in nanotechnology has been
increased and an impressive number of nanotechyolog
products have been supplied in the modern erdrf¥ecent
decade, nanoparticles are used in a large partdoistries.
The structure of thiol groups of proteins and enegrman be
changed by a reaction with most metal nanopartidlesn,
proteins known as foreign antigen, which create an
autoimmune reactions against them [2]. Nanopasielkso
had a role in inflammatory reactions, oxidative chamr
distribute of mitochondria after endocytosis by gbaytic
cells. Mitochondria is the most sensitive cell memb
against metal nanoparticles and it was identifidwt t
nanoparticles have the highest toxic effect on chitmdria,
which lead to death of mitochondria by increaseetem
and necrosis [3]. There are some results about the

Cadmium Oxide nanoparticles; Alanine Aminamisferase; AAspartate Amino Transferase enzymes; ereyCreatine

nanoparticles presence in mouse brain becausdalaiion
of metal nanoparticles, while their toxic effect naurotic
cells has not been proven, yet [4]. Some Experievfce
spermatozoa infertility has been recorded as altredu
silver nanoparticles in spermatozoa cells in inovittate [5].
Therefore, studies about their effect on cancels del be
continued. Now, many studies have begun aboutiatyaof
nanoparticles, their different sizes and shapebiological
systems in invitro and invivo.

Cadmium is a toxic pollutant that has no constuecti
role in the body and is partially harmful. This mdetan
create oxidative stress in the body with an inaeafsfree
radicals and a decrease of antioxidant capacity ¢ha be
lead to destructive effects in liver and kidneys.
Nanoparticles of Cadmium Oxide be used in moststriks
including medical equipment, plastic containers and
household appliances because of important andadpeci
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characteristics of these particles. Some of theciape
properties of nanoparticles such as very small, demge

surface area and reactivity have created new daniger
human, potentially.

Food and Drug Administration (FAD) has warned about
the use of solutions containing cadmium oxide naniiges
and expressed that these substances can haveffeides e
including poisoning, skin discoloration and Kidnggmage.
Increased production of free radicals and reduce th
antioxidant power is the main cause of complicatidue to
cadmium poisoning [6].The study of Vljevic et aD@@) in
relation to oxidative stress caused by ethanol @uimium
indicated that ethanol with cadmium causes the rgystic
mode in induction of lipid peroxidation which lead
superoxide enzyme decrease in in the mitochondria.

Cadmium can be effective on the activity of protein
kinases, phosphatases and transcription factorsidodo
DNA. Also, this metal can decrease survival timeatium
channels located in the cell membrane of neuroesiedse
the flow of calcium entry and restrict
neurotransmitter release. Cadmium can be placedhen
proteins and enzymes instead of zinc. Thereforec zi
shortage can increase risk of cadmium poisoningghHi
doses of cadmium in acute conditions cause neceosis
apoptosis through  mitochondrial and cell death
receptor. Some symptoms, including focal necrosis,
Accumulation of inflammatory cells and sinusoidal
obstruction were reported under microscopic exatitinaf
rat liver with cadmium poisoning [7]. The Liver ihe
biggest tubers in a body that was located undgyhdégm.
This tuber is involved in the most of body's metabo
actions such as protein synthesis and detoxifinatigver
was divided into four lobes. Each lobe was covéned thin
layer of connective tissue. This layer infiltratetb the lobe
and liver lump divided into small units called ldbst The
blood was arrived to liver through two resources.
Approximately 75% of blood was entered to the libgrthe
portal vein, which is rich in nutrients and be avated of
the alimentary canal. The remaining 25% was arrived
through the hepatic artery that is rich in oxygéhe trailing
branches of these blood supply sources joined ¢h ether
as capillary substrates and formed liver sinusbidally, a
combination of blood arteries and veins provideobldor
liver cells. Sinusoids will be evacuated into veinsenter
of each lobe, then these veins were joined to ettuér and
form hepatic vein. In the final phase, the bloodswa
evacuated to venae cavae near to diaphragm. Irtiaddi
hepatocyte cells in the liver, there are othersc&hich

called Kupffer. These cells are phagocytosis andewe
belonged to Reticuloendothelial system. The mask taf
these cells is trapping of special substances asdiacteria
that was entered to the liver through central wéithe liver.
This organism can have an effective role aboutteresore,
change and release of large amount of metabolistantes
in the body.

The Liver receives nutrient-rich blood of Gostro
Intestinal, after storage or chemical transfornratiof
materials, these materials will be used in othet phbody
for metabolic needs. Also, the liver is importamt i
regulation of glucose and protein metabolism. Therl
makes and increase Bile that have a major rolehin t
digestion and absorption of fat. As well as, litakes a
waste product of blood and releases them into IBite
produced by liver will be stored temporarily in the
Gallbladder. 80% of liver cells composed of Hepwtes
cells. These cells store fat and sugar and prodilmemin,
prothrombin and fibrinogen [8].

II. MATERIAL AND METHODS
A.  Equipment

Scanning electron micrographs have been taken by
microscope model DSM 960A and CEM 902A of President
Company. X-ray diffraction (XRD) was studied by 1Biens
of Germany and X-ray wavelength (CaK UV- Vis
spectroscopy devices was obtained by Spectrophééome
Shimadzu UV 160 and UV- Vis spectrum. Cadmium oxide
nanoparticles were prepared by a horizontal furnaitk
fixed bed and a ceramic boot (Length, width, hei@xlx
1.5). Enzymes were measured by centrifuges (Ro8#i,
Siemens, German) and biochemistry devices (modg| 90
Hitachi, Spain).

B. Requirements

Graduated cylinders, Gavage, Protective mask, Glove
Beaker, Test tube.

C. Materials
Required Material to prepare cadmium oxide
nanoparticles, including Cetyltrimethyl ~Ammonium

Bromide (CTAB) as Surfactant, Cadmium sulfate OM3
(CdS04), Sodium Hydroxide 0.09 M (NaOH), Aceticid\c
0.06 M (CH3COOH), Toluene, Ethanol 70% (C2H60),
Phosphate buffer (PBS) containing Sodium Phosphate
solution (NaH2PO4 and Na2HPO4), NaCl (sodium
chloride), Na2HPO4.2H20 (disodium hydrogen phosphat
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dihydrate). All of the material and solution wenerghased

of Sigma and Aldrich companies. All of the solutiorere
made by deionized distilled water. Finally, laborat kits
were prepared of Pars Azmon Company with Reference
laboratory confirmation.

1. The synthesis method of Cadmium oxide

nanoparticles

The co-precipitation method by (CTAB) as surfactant
was selected for the synthesis of cadmium oxide
nanoparticles. The first solution sample was pregaboy
acetic acid (0.06 molar), Cadmium sulfate (0.03arjpland
40 mg of Cetyltrimethylammonium bromide as surfatta
in a one dm cube of twice distilled water. Therg fecond
solution was prepared with NaOH particles (0.09arjchnd
25 ml of ethanol 70% in a one dm cube of twiceilthst
water. Two solution were combined along with comtins
mixing. The obtained sediment was filtered by using
whatman filter paper and was dried in°80temperature in
hot air furnace for one hour. Dried sediment waedoto
silica crucible and was burned in 2@temperature during
2 hours. Obtained powder was washed three to fio@stby
ethanol to eliminate impurities of particles. Flgalthey
were determined through x-ray diffraction and apton
spectrometry of visible-ultraviolet spectrums. GOixal
nanoparticles were tested by Brucke D/MAX 2500 witte
X-ray diffraction, radiationX=1/540 56 A) Cu I, flow 250
mA and operating voltage 40 kV. Samples were measur
and identified after being dispersed in a solutiérioluene
by using two throw UV-visible spectrometer.

2. Laboratory animals, diet and conditions for

maintenance

The experiment was done on adult male rats of Wista
breed. Totally, 32 rats with the age of 8 weekswanijhing
250-35 0 g were purchased of the Pasteur Institfitean.
The rats were classified in four groups with 8 atamnce,
one group as a control group and three as the iexpetal
groups. Then were kept in polypropylene cages whiere
present in an animal nest of biotechnology departnighe
floor of the cages was covered with sawdust and soexle
conditions such as suitable water dish under cbetfo
temperature about 22 + 1 C° and humidity of 60 %1012
hours of daylight and 12 hours of darkness andafttless to
water and food (concentrate). All rats were plaicednimal
nests in equal environmental conditions for 2 welséfore
the start of the experiment to adaptation with esvinent in
terms of consistency, familiarity and diet. All ardl

experiments were performed in accordance with thcs
committee. The rats were determined in each expgertah
group with some signs and were fed by oral gavagel®
days.

3. The method of blood preparation and Supplying
serum

To blood chemical tests, blood was taken of ratsldys
after gavage. Serum was isolated by Centrifuges RBGO
during 10 minutes. The concentration of ALT, ASTdan
CPK enzymes were measured by Autoanalyser. These
devices have high efficiency for biochemical andyene
tests and can do 200 tests per hour.

4, The method of data extraction

The obtained data by Autoanalyser were saved ifSSPS
software and were moved to Excel. Some parametels s
as enzyme activity (by injection method) was extdcThe
obtained data were analyzed by ANOVA and the final
results were indicated as mean and standard error.

Il. RESULTS

A. The properties of
nanoparticles

synthesized cadmium oxide

1. X-ray diffraction samples for cadmium oxide
nanoparticles

The X-ray diffraction for cadmium oxide nanopartil
were shown in figure 1. The results indicated th#ftaction
peaks were absorbed in the amount @fRrominent peaks
were used to estimate the grain size of samplesising
Scherrer equation D=¥ (Bcod). In this equation K is
constant (0.9)) is the wavelength and (CuaK((A= 1.5418
A°) ,B is width of line half-maximum and is the angle of
the diffraction. The size of the pattern grain vestimated
by the ratio of peak intensity (100). The size aflimium
oxide particle was 47.8. An increase in steepnesk$ of
XRD indicated that particles were in crystallindura. The
clearly reflections clearly were corresponded ttenence
model of cadmium oxide ( Figure 1).

2. UV-Vis absorption spectra of cadmium oxide
nanoparticles

UV-Vis absorption spectra of cadmium oxide
nanoparticles were indicated in figure 2. Although
spectrometer wavelength was limited to a light seubut
absorption band of nanoparticles showed a blue gghan
location due to present restriction value in sample
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comparison with particles of CdO. This phenomereveals
lights that these nanoparticles show amount of Quman
effects.
surfactants and organic solvents, because CTABcanft
helps to attach the surface of synthesized nanofesrt
( Figure 2).
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FIGURE 2. UV-VISIBLE ABSORPTION SPECTRUM 0EDO
NANOPARTICLES

3. Evaluation of cadmium oxide nanoparticles by
using scanning electron microscopy (SEM)

The image of cadmium oxide nanoparticles by Scannin
Electron Microscope were shown in figure 3. Aldgufe 5
indicates an image of cadmium oxide nanoparticlés w
different magnification that was prepared by Scagni
electron microscope. Smaller nanoparticles are tbjgday
an important role during the consolidation proclessause
of increased surface to volume ratio with redudeddize of
nanoparticles. Synthesized nanoparticles have isplher
shape in terms of morphological characteristican@ing
electron microscope image of cadmium oxide nanapest
indicated that the size of these particles was48hm that

The formation of nanoparticles depends on

had a suitable coordination with Debye — Scheroemtila
(Figure 3-4).

FIGURE 3. SEMIMAGE OF PREPARED CADMIUM OXIDE
NANOPARTICLES

FIGURE4. THE SEM IMAGE OF SYNTHESIZED CADMIUM OXIDE
NANOPARTICLES WITH A MAGNIFICATION OF1500

B. The measurement of activity level of Alanine

aminotransferase enzyme (ALT)

The results indicated that the level of Alanine
Aminotransferase enzyme was increased with inangasi
concentrations of cadmium oxide in in each of the
experimental groups (Table 1 and Figure 5). Thealte®f
One-way analysis of variance (one-way ANOVA) in
relation to alanine aminotransferase enzyme inrobiatnd
experimental groups were shown in Table 2. Acecwdd
these results different concentrations of cadmicieohad
a significant effect on Alanine Aminotransferasezyane
activity in control and experimental groups. Altoere was
a significant difference of Alanine Aminotransfezas
enzyme activity between control and experimentalugs
(p<0.01, F (3, 28) =4276/733)Table 2).

The results indicated that there was a significant
difference between Alanine Aminotransferase enzyme
activity levels in the control group. Also, differte
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concentration, such as 100, 200 and 400 ppm hadfisant

differences in experimental groupsQf01) (Table 3).

TABLE 1. THE MEAN, STANDARD DEVIATION, MINIMUM AND MAXIMUM LEVELS OF THE LIVER ENZYME ALANINE AMINOTRANSFERASE

Groups Mean Standard deviation ~ Minimum  Maximum
Control 36.697 0.944 35.250 37.675
Cadmium Oxide 43.003 1.000 42.000 44575
(100 ppm)
Cadmium Oxide (200 ppm 52.818 0.577 52.000 53.625
Cadmium Oxide (400 ppm 79.388 0.652 78.425 80.125

TABLE 2. ONE-WAY ANALYSIS OF VARIANCE (ANOVA) OF ALANINE AMINOTRANSFERASE ENZYME ACTIVITY IN CONTROL AND EXPRIMENTAL

GROUPS
SS df [ MS F P |

Between groups| 8496.498 3 2832.166 4276.733  0.000

Within groups 18.542 28| 0.622

Total 8515.040 31

TABLE 3.LSD TEST TO EVALUATE SIGNIFICANT DIFFERENCES OALANINE AMINOTRANSFERASE ENZYME ACTIVITY BETWEEN CONTROL AND
EXPERIMENTAL GROUPS

. confidence interval
. mean differences between
variables W standard error | p-value — lower
0 groups upper limit limit
Experiment 100 ppm -6.30 0.40 0.000 -7.13 -5.47
200ppm -16.11 0.40 0.000 -16.94 -15.2§
400 ppm -42.69 0.40 0.000 -43.50 -41.85
100 ppm Experiment 6.30 0.40 0.000 5.47 7.13
200ppm -9.80 0.40 0.000 -10.64 -8.97
400 ppm -36.38 0.40 0.000 -37.21 -35.5%
200 ppm Experiment 16.11 0.40 0.000 15.28 16.94
100 ppm 9.80 0.40 0.000 8.97 10.64
400 ppm -26.57 0.40 0.000 -27.40 -25.74
400 ppm Experiment 42.69 0.40 0.000 41.85 43.5p
100 ppm 36.38 0.40 0.000 35.55 37.2]
200 ppm 26.57 0.40 0.000 25.74 27.40
C. The measurement of activity level of Creatine
Phosphate Kinase enzyme (CPK)
ALT (U1) The results indicated that the level of Creatinedphate

80
60
40
20

Jaf 100 ppm 200 ppm 400 ppm

FIGURE 5. AVERAGE OFALANINE AMINOTRANSFERASE ENZYME
ACTIVITY IN DIFFERENT CONCENTRATIONS OF SAVAGED CABIUM
OXIDE OF WISTAR RATS

Kinase enzyme increased with increasing conceatrsitof
cadmium oxide in in each of the experimental gro{ifzble

4 and Figure 6). The results of One-way analysigaofnce
(one-way Anova) in relation to Creatine Phosphateake
enzyme in control and experimental groups were shiow
Table 5. Results showed that different concentnatiof
cadmium oxide had a significant effect on Creatine
Phosphate Kinase enzyme activity in control and
experimental groups. Also, there was a significant
difference of Creatine Phosphate Kinase enzymevigcti
between control and experimental groups 01, F (3, 28)
=636952/247).
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The results of table 6 showed that there was afisignt
difference Creatine Phosphate Kinase enzyme actaxels
in the control group. Also, different concentratimuch as

100, 200 and 400 ppm had significant differences in
experimental groups €®. 01) (Table 6).

TABLE 4. MEAN, STANDARD DEVIATION, MINIMUM AND MAXIMUM LEVEL OF OF CREATINE PHOSPHATEKINASE

Group Mean Standard Deviation Minimum Maximum

Control 1271.18 6.067 1258.92 1277.15
100 ppm cadmium oxide 1601.84 3.152 1597.97 1606.72
200 ppm cadmium oxide 1682.063 2.34 1678.77 1685.45
400 ppm cadmium oxide 3828.91 4.050 3823.500 3834.9

TABLE 5. ONE-WAY ANALYSIS OF VARIANCE (ANOVA) OF CREATINE PHOSPHATEKINASE ENZYME ACTIVITY IN CONTROL AND EXPERIMENTAL

GROUPS
SS df MS F P
Between groups| 32790770.85 B 10930256{95  636952|247000
Within groups 480.487 28 17.160
Total 32791251.34] 31

TABLE 6.LSD TEST TO EVALUATE SIGNIFICANT DIFFERENCES OEREATINE PHOSPHATEKINASE ENZYME ACTIVITY BETWEEN CONTROL AND
EXPERIMENTAL GROUPS

Mean Differences Confidence Interval
Variables Between Two Standard Error P- Value Upper Lower
Groups Limit Limit
Experiment 100 ppm -330.90 2.071 0.000 -334.90 -326.41
200ppm -410.88 2.071 0.000 -415.12 -406.63
400 ppm -2557.73 2.071 0.000 -2561.9 -2553.4
100 ppm Experiment 330.662 2.071 0.000 326.419 334.90
200ppm -80.21 2.071 0.000 -84.46 -75.97
400 ppm -2227.06 2.071 0.000 -2231.3 -2222.8
200 ppm Experiment 410.88 2.071 0.000 406.63 415.124
100 ppm 80.21 2.071 0.000 75.97 84.46
400 ppm -2146.85 2.071 0.000 -2151.0 -2142.6
400 ppm Experiment 2557.73 2.071 0.000 2553.48 2561.97
100 ppm 2227.06 2.071 0.000 2222.82 2231.31
200 ppm 2446.85 2.071 0.000 2142.60 2142.60

CPK (UN)

4000
3000
2000

1000

0

RICEY;

400 ppm

100 ppm 200 ppm

FIGURE 6. AVERAGE OFCREATINE PHOSPHATEKINASE ENZYME

D. The measurement of activity level of Aspartate
Aminotransferase (AST)

The results indicated that the level of Aspartate
Aminotransferase enzyme increased with increasing
concentrations of cadmium oxide in in each of the
experimental groups (Table 7-8 and Figure 7). Aldm
results of One-way analysis of variance (one-wapva) in
relation to Aspartate Aminotransferase enzyme introcd
and experimental groups were shown in Table 8. [Resu
indicated that different concentrations of cadmioxide
had a significant effect on Aspartate Aminotraresser
enzyme activity in control and experimental grougsd

ACTIVITY IN DIFFERENT CONCENTRATIONS OF SAVAGED CAMIUM
OXIDE OF WISTAR RATS.

there were

a significant

difference

of

Aspartate
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Aminotransferase enzyme activity between controt an
experimental groups €0.01, F (3, 28) =3981/754).

TABLE 7. THE MEAN, STANDARD DEVIATION, MINIMUM AND MAXIMUM LEVELS OF THE LIVER ENZYME ASPARTATEAMINOTRANSFERASE

Groups Mean standard deviation minimum Maximum

Control 37.034 1.12 35.25 38.3
Cadmium Oxide (100 ppm) 43.65 0.699 42,72 44,57
Cadmium Oxide (200 ppm) 53.13 0.613 52.55 54.12
Cadmium Oxide (400 ppm) 78.96 0.777 77.87 79.87

TABLE 8. ONE-WAY ANALYSIS OF VARIANCE (ANOVA) OF ASPARTATEAMINOTRANSFERASE ENZYME ACTIVITY IN CONTROL AND EXPRIMENTAL
GROUPS

SS df MS F P
Between groups| 8131.54 3 2710.51 398175 0.000
Within groups 19.061 28| 0.681

Total 8150.60| 31

TABLE 9.LSD TEST TO EVALUATE SIGNIFICANT DIFFERENCES OASPARTATEAMINOTRANSFERASE ENZYME ACTIVITY BETWEEN CONTROL AND
EXPERIMENTAL GROUPS

Mean Differences Confidence Interval
Variables Between Two Standard Error P- Value Upper Lower
Groups Limit Limit
Experiment 100 ppm -6.62 0.412 0.000 -7.46 -5.77
200ppm -16.10 0.412 0.000 -16.94 -15.25
400 ppm -41.93 0.412 0.000 -42.77 -41.089
100 ppm Experiment 6.62 0.412 0.000 5.77 7.46
200ppm -90.48 0.412 0.000 -10.32 -8.63
400 ppm -35.31 0.412 0.000 -36.15 -34.46
200 ppm Experiment 16.10 0.412 0.000 15.25 16.94
100 ppm 9.48 0.412 0.000 8.63 10.32
400 ppm -25.83 0.412 0.000 -26.67 -24.98
400 ppm Experiment 41.93 0.412 0.000 41.08 42.77
100 ppm 35.31 0.412 0.000 34.46 34.15
200 ppm 25.83 0.412 0.000 24.98 26.67

The results showed that there was a significant
differences Aspartate Aminotransferase enzyme iactiv
AST (U/N1) levels in the control group. Also, different contation,
such as 100, 200 and 400 ppm had significant @iffegs in
experimental groups €®@. 01) (Table 9).

80

70

€0 IV. DISCUSSION AND CONCLUSION

5o Nanoparticles can enter to body directly throughewa
40 food, cosmetics and drugs. Metal oxides of nanagpestbe
23 used on a vast scale of industry, medicine and dimid
1 consumption [9]. The growing use of nanoparticles i

human communities can lead to the release of these
J,55€  100ppm 200 ppm 400 ppm materials in the environment and ecosystems [16yvéver,
little research was done about environmental behnavi
release rate and potential risks of nanoparticlgs]. [
FIGURE 7. AVERAGE OFASPARTATEAMINOTRANSFERASE ENZYME Understanding about nanoparticle toxicity and tiadal

ACTIVITY IN DIFFERENT CONCENTRATIONS OF SAVAGED CAMIUM effects of that is an emergency and urgent neadhémical
OXIDE OF WISTAR RATS

0
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and pharmaceutical sciences [12]. Exposure to wemgll
particles can have important effects on healthAlveolar
ducts, Macrophages surround insoluble particles by
phagocytosis mechanisms and digest them by thew sl
mixing with mucositis moderator. This is a relatiwslow
process with a half-life of about 700 days in hum§is].
The toxic effect of Ferric oxide (Fe203) on ratas
studied by researchers; the rats received 5.8 nuf/kerric
oxide. The amount of ALP was measured 36 hourg afte
injection. The results indicated that ALP were é&ased
compared to control group, significantly [14]. Tioxic and
biochemical effect of Selenium nanoparticles waslisd in
male mouse with concentrations of 2.5, 5, 10, 28suRs
showed that Alkaline Phosphatase (ALP) and Creatine
Phosphate Kinase (CPK) enzymes were significantly
decreased in a concentration of 20 and changeazyme
activity were dependent on used concentrationuinstudy,
The nanoparticles were lead to enzyme elevatioriddad
[15]. Yang (2012) studied the effect of Zinc oxi¢E0O,
300 and 000 mg/ kg) in rats. Their results indiddteat only

a concentration of 1000 mg/kg lead to Kidney damaéé

A study conducted on the toxicity of silver nanddes
and mitochondria was considered as the primaryctibge

of Silver nanoparticles in liver cells of raf&7]. Silver
nanoparticles act in rat liver by ROS productiond an
glutathione reduction. Hansen and Nagli (2003) dat$id
that Free radicals of the catalytic mechanism dfe®i
nanoparticles damage to unsaturated fatty acids in
membrane phospholipids in the process of lipid pidedion
that cause apoptosisin cells [18]. Researcher98j20
showed that environmental toxicity of silver nandigies
depends on various factors such as shape, sizethaird
mechanism [19]. Nanopatrticles can be harmful faitheby
two main resources, these particles can cross fastyof
biological membranes. Also, they were not compjetel
identified because of their toxicity. On the otleend, the
toxicity of nanoparticles depends on their shapeal an
diameter [20]. Nanoparticles of Magnesium oxidehwa
diameter of 100 and 500 nm were tested on celistprand
showed that lower concentrations of nanopartictesfewer
toxic effects [21].

In this study three levels of cadmium oxide nantplas
were used (100, 200 and 400 ppm). Nanoparticlee wer
given to male rats of the Wistar breed during tteesd
through the mouth. After these periods, blood semplere
taken of rats. Then, Creatine Phosphate KinaseAtarine
Aminotransferase and AAspartate  Aminotransferase
enzymes were measured. Results indicated thantheress'
concentration in blood was increased with increadime

concentration of gavaged nanoparticles. Whereas th
increasing was more intense and significant in gsowith
highest concentration. Also, the changes were fatgnit in
some groups with moderate amount of nanoparticles.
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