Downloaded from jmums mazums ac ir at 1505 +0430 on Sunday September 17th 2017

( omeneL D

Effect of Nano-Titana in Radiotherapy: Anln vivo Animal Study

Hamed Masuma ',
Hadi Hasanzadel’,
Mostafa Rezaei-Taviran’,
Majid Jadidi®,
Alireza Fikoofar’,
Feza Nasr*,

Arnur Darbandi-fzar’,
Ahmad Bitarafan Fajabi’,
Vahid Semmani”

'S¢, Student Research Committee and Department of Medical Physics, Senman Unrversity of Medical Sciences, Semnan, Iran
? Bssistant Professor, Cancer Research Center and Department of Medical Physics, Semnan University of Medical Sciences,
Semnan, Iran
3 Professor, Proteomics Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
# Associate Professor, Department of Medical Physics, Semnan University of Medical Sciences, Semnan, Iran
3 Asmistant Professor, Firoozgar Hospital, Iran Unrversity of Medical Sciences, Tehran, Iran
S M Sc. m Medical Mhcrobiology, Biotechnology Research Center, Semnan University of Medical Sciences, Semnan, Iran
? DV M, Rajaie Cardiovascular Medical and Research Center, Iran Unrversity of Medical Sciences, Telran, Iran
% Associate Professor, Department of Muclear Mecheine, Rajaie Carchovascular Vedical and Researh Center, Iran Unrve rsityof IMedical
Scierces, Tehran, han
® Associate Professor, Kowsar Hosptal, Semman University of Medical Sciences, Semnan, Iran

(Fecerred Movember 15,2016 Accepted April 23,2017)

Abstract

Background and purpose: Among different cancers, breast cancer has a high prevalence
among women and radiotherapy 15 used as a treatment modality in which radio sensitizers are used to
increase its efficiency. Nanoparticles are such sensitizers that enhance the efficiency of radiotherapy via
creation of free radicals and induction of oxdative stress. This study aimed at evaluating the synergistic
effect of radiation therapy and Ti0: nanoparticles on amimal models of breast cancer

Materials and methods: After induction of breast adenocarcinoma tumaors in Balb/C, the
animals were divided into several groups as control, rutile and anatase injections at Smg/kg and 1 0mg'kg
dosesfwith and without radiotherapy. Then, the efficiency of treatment was evaluated

Results: In groups receiving anatase nanoparticles with and without radiation, the wvalues for
tumor volume, relative volume and relative wvolume percentage showed a small increase and a
constderable reduction, respectively. In rutile groups with and without radiation, these values showed a
small increase and a considerable increase, respectively IR walue reduced to negative value and then
increased to zero and positive in anatase groups with and wathout radiation This parameter had little
changes in rutile groups with and without radiation.

Conclusion: Titanium dioxde nanoparticles increased sensitivity of tumor cells to radiation
therapy due to ROS production. Compared with rutile crystals, anatase crystals have intense effect

because of having a larger surface area and higher photocatal ytic activity

Keywords: cancer, radiotherapy, radiation sensitizer, TiO; nanoparticle

J Mazandaran Univ Med Sci 2017; 27 (149): 1-13 (Persian).
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