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ABSTRACT

The toxicity Properties of Zinc Oxide Nanoparticles Liver Enzymes (ALT, ALP and AST) in Male Ras wa
investigated. Characterization and morphologicabperties of Zinc Oxide nanoparticles was perforrhbgdneans

of X-ray diffraction (XRD) transmission electroncnaiscopy (TEM), Scanning electron microscopy (SEM) UV—
visible (UV-VIS) spectrophotometer. Experimentatigs were performed on 40 male rats that usedréatment
with ZnO NpsThe results showed that activity of ALT enzymeelased and compare to the control group in the
second, third and fourth groups that received 50pp@®ppm and 200ppm nanoparticles respectiveljgisificant
from the statistical point §0/05); activity of AST enzyme Increased in all groups. This increase compare to the
control group in the fourth group that received pp@h nanoparticles is significant from the statiatipoint
(p<0/05) and also activity of ALP enzyme Increasedllirgroups (figure.6). This increase compare to toatrol
group in the third and fourth groups that receivé@ppm and 200ppm nanoparticles respectively isifsignt
from the statistical point 0/05).
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INTRODUCTION

Nanotoxicology is an emerging field, with a smalinmber of peer-reviewed studies published to dates bften
suggested by nano proponents that we do not yew larmugh about the behavior of nanoparticles terdghe
whether they pose enhanced risks to human heai#). [However, researchers suggest clearly that pemticles
have a greater risk of toxicity than larger paeticl This body of evidence has been sufficientHerworld’s oldest
scientific organization to warn that we should nottinue to release products containing nanomdgeuiatil we
have vastly improved requirements for safety tesfi5]. The study of the toxicity of nanomateriadsicity on
living cells and within the context of environmengr pollution is a very large research field [p-The same
properties that make nanoparticles useful in setynf applications can potentially make them taicl harmful to
the environment. In general, the toxicological dspecific to nanoparticles remains insufficient daghe small
number of studies, the short exposure period, itfereint composition of the nanopatrticles testedrftbter, length
and agglomeration), and the often-unusual exposure in the work environment, among other factamsfact
Nanotoxicology is a field of study centered onngyito understand how nanomaterials may affect leglfunction
and their degree of toxicity. Because of their $ns@e (1-100 nanometers), nanomaterials oftentierdsbit
unusual physical, chemical, and biological progsrti8]. Although not well understood, it is thoughtt these
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properties may be related to the increased sudeea to volume, chemical composition, shape, ser§aicture,
surface charge, aggregation and solubility. Addaiostudies (absorption, translocation to othesués or organs,
biopersistence, carcinogenicity, etc.) are necgsiarassess the risk associated with inhalationogxg and
percutaneous exposure of workers. Four separate ¢imzymes are included on most routine laboratests [9].
They are- aspartate aminotransferase (AST or SGHD@)alanine aminotransferase (ALT or SGPT), whih a
known together as transaminases; and alkaline platsge (ALP) and gamma-glutamyl transferase (G@hijch
are known together as cholestatic liver enzymesvdiions of these enzymes can indicate the presenleer
disease. Aspartate aminotransferase (AST or SGO®Bniexception to the rule that aminotransferassssfier
amino groups too-Ketoglutarate to form glutamate [10-11]. Since idgramino acid catabolism, aspartate
aminotransferase transfers amino groups from glatano oxaloacetate, to formKetoglutarate and aspartate
respectively, aspartate is then used as a sounciérofien in the urea cycle [12]. Alanine aminostamase (ALT or
SGPT), catalyzes the transfer of the amino grougdadfine tax-ketoglutarate, resulting in the formation of pyate/
and glutamate [13-14]. Here we investigated toxieiffect of zinc oxide nanoparticles on ALT, ALPaAST
enzymes in male Rat and seem this results can & fas increase health of human against toxicifeafof
nanoparticles.

MATERIALS AND METHODS

2.1. Reagents

The biologic material used for the experiment cstssin whole Rat blood freshly withdrawn in the qaece of
heparin. The blood contained serum for Enzymologasurements. All other chemicals used were of reaggade
and were from standard commercial sources sucheasiMind sigma.

2.2. Preparation of Zno nanopatrticles

To prepare of ZnO NPs, in a typical experiment,46M aqueous solution of zinc nitrate (Zn (N@38H,O) and
0.9M aqueous solution of sodium hydroxide (NaOH)emprepared in distilled water. Then, the beakertaiaing
NaOH solution was heated at the temperature oftdt®G. The Zn (NQ), solutions were added drop wise (slowly
for 1 h) to the above-heated solution under higkespstirring. The beaker was sealed at this camdftr 2 hour.
The precipitated ZnO NPs were cleaned with deiahiwater and ethanol then dried in air atmospherabatt
60.C.

2.3. Investigation study methods of zinc oxide naadicles

The phase characterization of nanoparticles wesnpeed by means of X-ray diffraction (XRD) usindpdMax-RA
diffractometer with Culd radiation. The morphologies and particle sizethefsamples were characterized by JEM-
200CX transmission electron microscopy (TEM) wogkiat 200 kV and Scanning electron microscopy (SEM)
images were obtained with a ZIESS EM 902A scaneiegtron microscope&amples were measured and recorded
using a TU-1901 double-beam UV-visible spectropimatier.

2.4. Investigation of Rats and Enzymology method

These experimental studies were performed on 46 rags that used for treatment with ZnO Nps. Thimals were
purchased from Pasteur Institute of Tehran; angrépare condition, they were kept for a month ia #éimimal’s
room. Animals were kept in proper laboratory andgerature conditions in enough room light (12 dignd 12 h
dark). The average weight of animals were (250t1&hat divided into ten octet groups. These gronptided a
control group that received 1 ml of rats physiotadisaline, until the shock effect of injectiontieatment and
control groups been equal; The second group wasivet 1 ml of Zinc oxidenanoparticles with 25ppm
concentration; The third group was received 1 nifiot oxidenanoparticles with 50ppm concentration; The fourth
group was received 1 ml of Zinc oxidanoparticles with 100ppm concentration and thh fifoup was received 1
ml of Zinc oxidenanoparticles with 200ppm concentration; Thesectigas were continued for a week. The method
of injection was Intra peritoneal in all groupstéfmentioned treatment, the blood sampling wasddmrats. The
blood sampling was done from the corner of theliglg@of animals by using of Capillary tube. For rme@ment of
ALT, ALP and AST enzymes, some of taken blood fbrmlinutes Centrifuged With 3000 rpm to separaterser
from clot. After separation the serum from clot lising of sampler, Samples until the enzymatic nmeasents
were frozen and kept at -20. then by using of enzymatic kits from biochenyighO and by suggested method of
International Federation of Clinical Chemistry (IE; Enzymatic assays were performed. In the measant of
activity of AST and ALT, activity of both enzymeadicates reduction of Nicotine amide adenine dieotitie
(NADH) in equations 1&2:
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L-Aspartate (L-Alanine) + a-ketoglutarate AST (ALT) < Oxalactate (pyruvate) + L-Glutamate Q)
Oxalactate (pyruvate) + NADH+ H" MDH (LDH) <« L-malate (lactate) + NAD" )

Activity of alkaline phosphatase (ALP) with standlanethod ofiFCC is a reflex of conversion of P-Nitrophenyl
phosphate to P-Nitrophenyl that shown in equation 3

ALP
P-Nitrophenyl phosphate+— P-Nitrophenyl + Pi 3)

After data collection, statistical analysis was @avith using of SAS software and also Tukey Dunaetl T tests
were done. Theq®)/05 was considered as a significant Index andteedisplay as Mean+SD.

RESULTS

3.1. X-Ray diffraction of Zno nanoparticles
The x-ray diffraction data were recorded by using K& radiation (1.5406 A. The intensity data were collected

over a ® range of 20-80 The average grain size of the samples was estihwith the help of Scherrer equation
using the diffraction intensity of (101) peak. x+mdiffraction studies confirmed that the synthedireaterials were
ZnO with wurtzite phase and all the diffraction keagreed with the reported JCPDS data and no akasdic
peaks were observed other than ZnO. The mean gi@n(D) of the particles was determined from tHeDXline

broadening measurement using Scherer eqUatfin
D=0.89./ (3BCo%) 1)

Wherel is the wavelength (Cudg, B is the full width at the half- maximum (FWHM) dig¢ ZnO (101) line and
is the diffraction angle. A definite line broadegiof the diffraction peaks is an indication tha¢ thynthesized
materials are in nanometer range. The lattice patens calculated were also in agreement with tpherted values.
The reaction temperature greatly influences théiglamorphology of as-prepared ZnO powders. Fidui@ &b)
shows the XRD patterns of ZnO nanopatrticles.
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Figure. 1. XRD patterns of ZnO nanoparticles. (a) mdicate standard XRD pattern and (b) indicate samm XRD pattern

3.2. UV-visible absorption spectra for ZnO nanopahes

The UV-visible absorption spectra of ZnO nanopketiare shown in Figure. 2 although the wavelemgtbur
spectrometer is limited by the light source, theaaption band of the ZnO nanoparticles have beewsta blue
shift due to the quantum confinement of the exgifimesent in the sample compare with bulk ZnO glagi This
optical phenomenon indicates that these nanopestatiow the quantum size effect [16].
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Figure 2. UV-Vis absorption spectra for ZnO nanopaticles

3.3. Electron microscopic investigation of Zno naparticles

Morphology of the sample was investigated using S&id TEM. Parts (a) and (b) of Figure 3 show ttcil
SEM and TEM images of the sample respectively. $E®& image was captured in 10-nanometer scale bardgi
Zno nanoparticles and the TEM image was captur@f) inanometer scale bar sizes of Zno nanoparticles.

Figure 3. (a) SEM image and (b) TEM image, of ZnO Rs

3.4. Toxicological Results
The results showed that activity of ALT enzyme based in all groups (figure.4). This increase campa the

control group in the second, third and fourth gupat received 50ppm, 100ppm and 200ppm nanolesrtic
respectively is significant from the statisticaimqp<0/05).
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Figure 4. Effect of different concentrations of ZnOnanoparticles on ALT enzyme

The results showed that activity of AST enzyme dased in all groups (figure.5). This increase campa the
control group in the fourth group that received @@® nanoparticles is significant from the statmtipoint
(p<0/05).
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Figure 5. Effect of different concentrations of ZnOnanoparticles on AST enzyme

The results showed that activity of ALP enzyme #&ased in all groups (figure.6). This increase campa the
control group in the third and fourth groups thateived 100ppm and 200ppm nanoparticles respectigel
significant from the statistical point<p/05).
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Effect of ZnO Nps on ALP
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Figure 6. Effect of different concentrations of ZnOnanoparticles on ALP enzyme
DISCUSSION

Very small particles, so-called nanoparticles, hdve ability to enter, translocate within, and dgmdiving
organisms [17-18]. This ability, results primaritgm their small size, which allows them to penttiahysiological
barriers, and travel within the circulatory systemwf a host [19]. While natural processes have predu
nanoparticles for eons, modern science has recérdlyed how to synthesize a bewildering array rtifi@al
materials with structure that is engineered at dbmmic scale [20-21]. The smallest particles cont&ns or
hundreds of atoms, with dimensions at the scalfeanbmeters - hence nanopatrticles. They are compdrasize to
viruses, where the smallest have dimensions of@génsanometers (for example, a human immunodefogiefirus,
or HIV, particle is 100 nm in diameter), and whichthe emerging science of nanotechnology mightdléed
‘Nanoorganisms’ [22]. Like viruses, some nanop&ticcan penetrate lung or dermal (skin) barriet emter the
circulatory and lymphatic systems of humans andhalts, reaching most bodily tissues and organs patehtially
disrupting cellular processes and causing dise2&2%]. The toxicity of each of these materials etefs greatly,
however, upon the particular arrangement of itsyra&toms. Due to their small size, nanopatrticles tcanslocate
from these entry portals into the circulatory ayghphatic systems, and ultimately to body tissueb @gans [26].
Some nanoparticles, depending on their compos#i@hsize, can produce irreversible damage to bgltsxidative
stress or/and organelle injury [27-28]. Here weebtigated toxicity effect of Zinc oxide nanopaeiion ALT, ALP
and AST enzymes in male Rat. Understanding theifspetechanisms of nanoparticles and its interactequire
very extensive research in this field. When theopanticles are accumulated in a tissue, may berbbdanto the
cells or not to be absorbed. If these particles absorbed, the finally replacement in cell lysossnoe cell
cytoplasm will depend on the characteristics ofapamticles. If the nanoparticles are located indit®plasm, the
presence of some coarse grain material can catsgt damage or cell death is caused by this intiera In this
study, to evaluate the toxicity effect of nanomiaisron the rat’s liver, the ALT, ALP and AST wemgeasured.
That with increasing concentration of nanopartides® increased levels of these three enzymes.féunadl linear
equation between concentration of nanoparticleslewels of these three enzymes. ALT and AST wecatkd in
cell and ALP was located in cell membrane. In dffee loss of liver cells, these enzymes are reldas the blood.
Therefore, increases of these enzymes are a siliweofcells damage. ALT and AST indicate Statudiwdr cells.
ALP further demonstrates the performance and pilldungarian injuries, especially Hungarian extrpdte. We
conclude that the development of nanotechnologythadtudy of nanotoxicology have increased ourremess of
environmental particulate pollution generated froatural and anthropogenic sources, and hope tlstntéw
awareness will lead to significant reductions imfamn exposure to these potentially toxic materllgh increased
knowledge, and ongoing study, we are more likelfirtd cures for diseases associated with nanojasixposure,
as we will understand their causes and mechanidfesforesee a future with better-informed, and holpeimore

102
Pelagia Research Library



Mohamad Fazilati Euro. J. Exp. Bio., 2013, 3(1):97-103

cautious manipulation of engineered nanomateredswell as the development of laws and policiesstfely
managing all aspects of nanomaterial manufactunimystrial and commercial use, and recycling.

CONCLUSION

The current knowledge of the toxic effects of naartiples is relatively limited. Nonetheless, theaiéable data
indicate that some insoluble nanoparticles can fgassigh the different protective barriers, be riisited in the
body and accumulate in several organs. In thisystesults | saw that zinc oxide nanoparticles twedlctty on liver
enzymes and will lead to harmful effects on bodytahelism, according to my results, | recommend o a
researchers that used of nanomaterials in thedarebes, have notice to these toxicity effectsamfoparticles.
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