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ABSTRACT

Liver is one the vital organs and is involved in the regulation of many physiological activities. Any abnormal liver
function creates a set of disorders that can cause irreparable damage to this organ. The goal of this study was
investigating the effects of titanium dioxide nanoparticles on liver histology of little laboratory mice. Forty mice
were divided into four groups: control group did not receive anything, placebo group, and two experimental groups
which received 10 and 100ppm of nanoparticles via gavage. At the end of period liver was colored using
hematoxylin eosin method and studied using light microscopy. Obtained data were analyzed using SPSS software.
According to results, both 10 ppm and 100 ppm groups caused significant liver pathological which changeswerein
necrosis formin 100 ppm group. Results showed dose dependent toxicity of titanium oxide nanoparticles.
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INTRODUCTION

Liver as the largest gland of body can be consitlasea chemical factory which makes, stores, adtetsreleases a
large number of substances involved in metabolisinl{ may have up to 100 various tasks which nodghem are
done by hepatocytes. Also, every of liver cells aoly produce exocrine bile but also are in chasfjendocrine
secretions. Liver cells are probably the most effilbody cells [2]. Different liver tasks are blofitration and
storing, metabolism of carbohydrates, fats, foraigamicals, and hormones and storing vitamins esr imaking
bile and the clotting factors [1].

Although liver is a vital organ factors such asdative stress, free radicals, chemical matterstewaicohol,
viruses, bacteria and drugs can damage liver tigjuéNanotechnology is the newest technology whicbvides
many opportunities for producing new tools and esyst in atomic scale and making structures with donaew
molecular order. Therefore Nano biotechnology ipliad highly to converge basic sciences, agricaltifpod
resources, biotechnology and medicine [4].

By converting micro particles to nanoparticles, faee with changing some physical properties sucim@gase in
surface volume ratio, decreasing the size and @sanf energy structure by entering into the reafngqu@ntum
effects. Increase in surface to volume ratio whickurs gradually by size reduction causes dominafcrface
atoms’ behavior to internal atoms behavior that tfhenomenon affects the physical and chemicalepties of the
particle. As soon as particles become small enoaghquantum behavior and properties appear [SpiBgress in
technology and reaching new methods to use natesaurces, plus huge effects in human life manyaties
effects will be experienced [4].
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These matters are distributed in organs and tissapilly after injection and are absorbed by cdiighly.
Nowadays, different coatings such as albumin, pibigene glycol, aspartic acid, etc. are used toease stability
of nanoparticles in biological solutions, blood leyand tissue distribution. It also facilitates exirtg these
substances into cells and reducing the toxic effetthem [5].

Titanium dioxide nanoparticles (TiO2) are used Wide control microorganisms and microbial factorssanitary
products and wide range of business or appliedspl@here is many evidences about potential dargfeitanium
dioxide for human health and environment becaus#sofinique physicochemical properties such as Issizd,
increase in surface per mass, chemical compos#iariace structure, form and accumulation, and hégtctivity.
Titanium dioxide nanoparticles can be used in pairdduction, cosmetics, ceramic production, phdimts
production, water and sewage and many other indagtecause of its unique properties [4].

These materials exist in three crystalline phasematase, rutile and brookite. TiO2 nanoparticias be used for
protection against ultraviolet radiation due to ltiigh reflectivity. Many of these nanoparticles ased in sunscreen
creams that are colorless and reflect UV rays neffieiently than larger particles. An important fe@ of these

nano inorganic solids is photo-catalytic activitgrh the antimicrobial coating to photocatalyticatans.

On the whole, considering the wide use of nanogladiin various industries and extant theories adestructive
effects of these matters, this study was carrigd@study histological, morphological and pathatad) effects of
titanium dioxide nanoparticles on liver of Syriafcen

EXPERIMENTAL SECTION

Titanium dioxide nanoparticles were prepared froend Sunny Company (Iran Nanotechnology). Fortyemal
mature mice from the age of 4-5 weeks and weighgeaf 25-30g were used. Samples were kept in amesh of
Ostad Taher Research Center (Shahreza- Iran) with free access to standard food, water and reiuation (12:12
photo period, 25-28 temperature and 25-30% humidity). Mice were kep{7f days to adapt to environment.

Treatment groups were control group did not recamghing, placebo group, and two experimental gsowhich
received 10 and 100ppm of nanoparticles via gavager tissue was kept in formalin 10% and tissweswlivided
into segments with 5micro meter thickness. Segmente colored were colored using hematoxylin-ems@thod
and studied using light microscopy.

Obtained data were analyzed using one way anadfsi@riance and Duncan test (95%) was used to cmampa
means. Mean weights of mice were compared usimggé&itest. All analysis were done using SPSS airogr

RESULTSAND DISCUSSION

According to histological studies, any pathologietiect was not observed and liver tissue had nbappearance.
Liver tissue of 10 ppm groups was normal but 10@npgroup showed hyperemia in central veins. Nuclear
accumulation of basophils can be seen that is dabgethe destruction of liver cells. Also, tissuecrosis was
observed which was due to toxicity of 100 ppm d@sgure 1, 2 and 3).

Figure 1. Photomicrograph of liver tissuein the control group
CV: Central Vein H: Hepatocyte
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Figure 2. Photomicrograph of liver tissuein the 10 ppm group
CV: Central Vein H: Hepatocyte

Figure 3. Photomicrograph of liver tissuein the 100 ppm group
CV: Central Vein H: Hepatocyte

Nanoparticles pollution is proposed as a new proliely [5]. Stability of dioxide metallic nanopiates is very
high in environment and food chain which causestionance of their toxicity [6]. In current studygxicity of
titanium dioxide nanoparticles was investigatedaose of their frequent application in industrieg [4

Various chemical matters, ammonia, drugs, alcaduadi viruses are from factors which can damage tigsue and
cause liver diseases. Viral hepatitis and seridoshal hepatitis are from those diseases which cause liver
cirrhosis, but most of the time cirrhosis is dueclwoonic hepatitis. One the other hand, using timeseparticles in
drugs and edible pigments has exposed people,iapetildren, to them [7].

From liver enzymes, ALT, AST, GGT, and ALP enzyrtiest show necrosis of cholestasis liver hepatocateksare
used in diagnosis of severe liver diseases sucimflaenmation. Nanoparticles cause toxicity by ifieing in
membrane structure, oxidative stress, binding praie DNA, producing active oxygen and cell deatrapoptosis

[8].

In this study, ALT AST, and ALP were measured amosgious liver enzymes. Increase in nanoparticles
concentration increased these enzymes’ concentratiblood which is because of cells destructiamet histology
studies in short time have shown tissue damag@®@nand 300 mg/kg groups of zinc oxide nanopagijcie that
liver hepatocytes have been inflated and theredoresoid became very narrow and limited which isoatpanied

by hypertrophy of Rimac ropes. Also port space m@sobvious and bleeding was observed in centiak\@].

Jiangxue et al. studied sharp toxicity and biolabdistribution of particles and reported that srsion via gavage
for 14 days did not show sharp toxicity. Change®iothemical parameters of serum (AST, ALT and LRIAY
liver pathology showed that these particles causest injuries significantly which is the sign of ymcardial
damages [9]

Liang et al. (2009) studied the effects of titanidioxide nanoparticles on liver and kidney perfonee and the
relationship between oxidative stress changes mdbe-Dawley rats under two different surface are@rio2(2-
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S50): 50m(2)/g, TiO(2-S210): 210 m(2)/g) and twe@mf 0.5, 5, or 50 mg/kg (by inhalation). Afted@ys, any
sharp toxicity was not observed in both organsoAlathological changes were observed in tissudmlihg the
nanoparticles cause oxidative stress in liver addey [10].

Toxicity of nanoparticles can be an effective way ¢uring cancer but affecting non-cancerous dslisevitable.
Late researches have shown that nanoparticlesazgs®e @gene change which is itself a stimulator &cer growth
[9]. High concentrations of iron nanoparticles skdwiegative effects on liver, damaged liver tiszneé increased
liver enzymes [10]. Microscopic observations showedt nanoparticles bind to cell surface and soféhem
entered the cells. This pattern depends on tymeetdillic nanoparticles [9].

In general, toxicity of titanium dioxide nanopalgis is confirmed in this study and more studiespaoposed.
CONCLUSION

According to results of this study, liver tissueswdamaged in 100ppm group which showed dose depetaléc
effect of titanium dioxide nanoparticles.
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