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Fig 1) The transmission electeron microscopy image
of titanium dioxide nanoparticle with x100000
magnification.

P S DN SN gy 5 d b S
S Kb HT29) 048 ol Jsbe o,
—Olasio L ol ! sl ]
HT29 cell: Human colon cancer cell Line
ciS b s e s g (NCBI C135)

cd)lf e £ Aoy Vo Lol w& DMEM

5 KenS B Sl OLKes 5 (Whag) K
O e Jsheo 035 65, 15 TIO2 0,350 w5 5]
b asdlas oyl 55 disls 13 asllae 5,50 (ABA9) u
TiO2 0,3 5L a5 w033 QLS MTT o5 ) eslizel
5 Sl e a sy ik Can ool Ll
eSS Yo B0y Chle s Sl e o 2l
G5l Sy s 3l enlinad b ad sdalie 1) e s
ol 5B sy bl S Ls asiis DAPI
03 48 3l DL (g e gt sl il iomen Ll
Ld sl ks 52 p 55K Yor 50 slackle

AOY) Kgd e Wj):gﬁbb 35l
Eomin g1 5 S 0SS Ol b S 005, O e
s plas 53 48 (g il o s Sl 53 O s
Vo el Oy Jpems £ 58 (g O3S O e
Il 5307 5,5 o s 55 15 Ol s 35050 aled o
5 Solew opl 4 e (Ml 550 Osdee V/F XY
ool okl Bt O 50 S e sy5e e FAF [ bas
PO 5 Sl Sald abl anns Gla)siS 53 olen
o) Foed 5 255 L a8 ul 5s a5l ee Lo s
Jyere sbas (V) ol Ol o 5l 528 0L 3 (Solows
ol i O 05 O by g
Ui ol ol S m oslizal o 1 5 lays g5 ¢ Sles
S esliad ol by il e 3Ly b Sl s
Moy pols el Sl sl Sl sla s
O3 60 5l el ‘Q.va"lg- sla Kl S Ak e
G sy 0w S plril Dlalllee 0 5SE.(10) L s
Sk sesy g 2 TIO2 o350 Jobe e
Ol 5 Sl Ol e i O o sy O,
adlas ol 51 Bas .(VF) ol oo plrsl 4 o il
035 635 2 TH02 350 Jsho o S e
0s Ok G 5 HT29) s b Jobe

http://bpums.ac.ir


http://bpums.ac.ir/
https://fa.wikipedia.org/wiki/%DA%A9%D8%B4%D9%88%D8%B1_%D8%AA%D9%88%D8%B3%D8%B9%D9%87%E2%80%8C%DB%8C%D8%A7%D9%81%D8%AA%D9%87
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjWloHc2cLOAhVlOMAKHQPDDAQQFggnMAE&url=https%3A%2F%2Fwww.mskcc.org%2Fresearch-advantage%2Fsupport%2Ftechnology%2Ftangible-material%2Fhuman-colorectal-adenocarcinoma-cell-line-ht-29&usg=AFQjCNFzzNNEVAGHuV522Ssw-irbkWA7OQ&bvm=bv.129422649,d.ZGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjWloHc2cLOAhVlOMAKHQPDDAQQFggnMAE&url=https%3A%2F%2Fwww.mskcc.org%2Fresearch-advantage%2Fsupport%2Ftechnology%2Ftangible-material%2Fhuman-colorectal-adenocarcinoma-cell-line-ht-29&usg=AFQjCNFzzNNEVAGHuV522Ssw-irbkWA7OQ&bvm=bv.129422649,d.ZGg
http://ismj.bpums.ac.ir/article-1-979-fa.html

VYAV wal g oo /7 a_)u/rgi}h:m-ﬁdl.a

PSS R 4 T

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

o a0 5SSl LS Sl a3 YV gles 5 Aoy
Ol sladlw S 5 ad glubl MTT S
J= bl o edis sladsho dews 4 0l A 5
aws 3l eslital b bakges dir ale > 3 S
ELISA reader, Oraganon Teknika) .15V
3OS ekl gl OVe mse Jsb s (s
a5 g b b 5 Jsbe (SS Ol
G o S glad e o8 odx) XY e
S Sl Ol e =(edd Slas slad sk

SLES dopy O skl Ol oees
Half  maximal inhibitory L IC50)

S ¢ 5o (CONceNtration

N
|
’
1

lopm® mf

f

53 Ve A ) Slgs ﬁM})Y}d‘-;L:AY el 58
iS5l S fle a3 YV 5L sSSH s CO2 ds 3 0
el Sais Sl i e ke 4 LAS 63l
ooy N HT29 S v Jke o3, g5, » TIO2
(Sigma Aldrich, Germany) MTT ¢ z JIS
53 HT29 Jle Yx)+8 sl Tl s s eslized
skl 5 as wsls globt 48 sbSals =l
52 55,5 YYD 5 7O YD YO O e
& HT29 e es; oy » TiO2 0356 51 2 Ls
(el YF 51w O JLos 4. jles sl YF e
O a5 A aldss il 48 el lacals (gl sims
(Microculture Tetrazolium Test) MTT X,

0COz Lyl,s cow cole ¥ Se a0 5 A 3L

e

p a5 ) ks

banslie 5o U do s D) g 4 il ol VY Ol ke )3 p 535 ST (6o o3 5b ciltes glaclale Ll 3 HT29 lad ke sl as s (Y J

AN=3 FHPL /ey FRP oV FP < 0n) il el 518 J xS ek ga

Fig. 2) The cell viabity of HT29 cells against differenr concentration of titanium dioxide nanoparticle in 24 hours.
Percentage of viability is expressed relative to untreated controls (P<0.05%, P<0.01™, P<0.001™", n=3).
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Fig. 4) The gene expression of casp3 and casp9 in comparision of reference gene (GAPDH). (P<0.05", P<0.01™",
P<0.001"", n=3).
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Abstract
Background: Today, titanium dioxide (TiO2) nanoparticles present extensive therapeutic applications. The
present study was conducted to investigate the cytotoxicity of TiO, on colon cancer cell line (HT29), and
analyze the expression of caspase-3 and 9 genes.
Materials and Methods: The present experimental study used the MTT assay to examine the cytotoxicity
of 3.125, 6.25, 12.5, 25, 50 and 100 pg/ml concentrations of TiO2 nanoparticles on cell line HT29. After the
treatment of HT29 cells with 1C50 concentration of TiO,, the gene expression levels of caspase-3 and
caspase-9 were investigated and compared with the reference gene of GAPDH using real time PCR. DAPI
staining and flow cytometry were ultimately used to confirm apoptosis in HT29 cells.
Results: The treatment of HT29 cells with different concentrations of TiO, showed that TiO, nanoparticles
at 50 and 100 pg/ml concentrations present the highest cytotoxicity, which was statistically significant
(P<0.05). Moreover, the expression of caspase-3 gene was found to be significantly upregulated by
2.04£69.13 (P<0.001) and that of caspase-9 gene by 3.0£46.29 (P<0.001) in HT29 cell lines treated with
TiO2 nanoparticles for 24 hours. The results of DAPI staining and flow cytometry also confirmed apoptosis
in HT29 cells.
Conclusion: According to the obtained results, TiO, nanoparticles can be recommended as prospective
medicinal candidates for pharmaceutical purposes, although further studies are required in this field.
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