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Abstract: Objective Applying the in vivo Mammalian Alkaline Comet Test, this study aimed to investigate the DNA
damage caused by the food additive titanium dioxide and nano-titanium dioxide on rat liver cells. Methods According to
the guideline “In vivo mammalian alkaline comet assay” (OECD TG489), male SD rats were randomly divided into nine
groups, five rats per group. Food additive titanium dioxide was administered to three groups at doses of 1000, 500 and
250 mg/kg*BW, while pure water served as the negative control. Titanium dioxide nanoparticle was administered in three
different doses: 500, 150, and 50 mg/kg:BW. The negative control group received 0.8% Tween + 3% FBS. Test
substances were administered by gavage once a day for 15 d. Simultaneously, a positive control group was established,
and the positive substance ethyl methyl sulfonate (EMS) was administered once daily on the 14" and 15" days via gavage,
at a dosage of 200 mg/kg*BW -d. Animals were anesthetized six hours after the last administration, and the livers were
harvested to prepare single-cell suspension smears. The sections were subsequently subjected to lysis, unwinding,
electrophoresis, staining to acquire the comet images for analyzing. Results There were no statistical differences (P>0. 05)
in the percentages of tail DNA content between the treated and negative control rats. However, the percentage of tail DNA content
of rat liver cells in the EMS group showed a significant difference compared to the negative control group (P<0. 01). Conclusion

Under the circumstances of our test, neither the food additive titanium dioxide nor nano-titanium dioxide caused the DNA
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damage in rat liver cells.
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Figure 1 Transmission electron microscope image of food

additives titanium dioxide(x 8 000)
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Figure 2 Transmission electron microscope image of

nano-titanium dioxide(x 20 000)
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Table 1 Changes in body weight of rats treated with food additive titanium dioxide (X+SD)
20 51 F i/ [mg/kg- BW] B/ R Witk /g 3K /g HITK/g 10K /g W14 K /g
B ok 0 5 201.4+2.5 246.0+5.0 272.9+4.8 300.5£11.0  323.6+8.4
250 5 203.8+4.6 247.4+8.4 271.0+5.4 300.5+9.8 319.2+11.7
S IR AR AR R 500 5 204.0+3.9 250.4+7.4 271.8+4.4 208.5+8.2 320.4+8.6
1 000 5 203.0+2.1 246.1+3.4 271.1+8.4 300.5+9.5 320.8+11.0
FH X BCEMS) 200 5 207.9+6.3 246.1+13.4 271.1£17.5 307.5+14.1 331.4+9.4
F 2 BT UKk R R BAR AR (X£SD)
Table 2 Changes in body weight of rats treated with nano-titanium dioxide (X+SD)
2150 Mt/ [mg/kgBW]  ShBU/ R WG IET R /g H3K/g HI1K/g B11K/g 14K /g
B e Xk i 0 5 209.4+6.5 244.8+10.7 271.2+12.5 312.4+21.4 330.4+19.2
gk 50 5 208.5+5.7 242.7+8.1 266.2+9.9 310.2+¢14.9  326.4%15.8
B ek 150 5 206.5+3.3 241.5+7.1 274.5+12.2 311.0+12.7  330.6x11.7
— R 500 5 211.7+4.7 244.3+5.6 274.6+11.4 310.7+14.8  330.8+13.6
PH A X BE(EMS) 200 5 207.9+6.3 246.1+13.4 271.1£17.5 307.5+14.1  331.429.4
3 itig ADT 5E 8 BAF AR 7= B W RE R e 7 AR
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LR T 142 TR SN 44 TiAR N 3 5 R 06 T 5T
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Figure 3 Comet electrophoresis image of SD rat liver cells
F£3 RTINS B K UTE 40 R DNA £ 1 1 52 06 (X£SD)

Table 3 Effects of food additives titanium dioxide on the percentage of tail DNA content in rat liver cells (X+SD)

20 51 4k /[mg/kg- BW] S E/ H PR E /N BESDNA SR E /% FXRE MM E /4 R
S 4 o 14 0 5 >750 3.17+0.84 0.00+0.00
250 5 >750 2.87+0.93 0.20+0.45
B R s bk 500 5 >750 2.66+0.49 0.40+0.55
1 000 5 >750 2.91+0.41 0.00+0.00
FH 14X B (EMS) 200 5 >750 31.56+1.99% 28.40+15.42

T < 5 I % B LA H B, P<0.01
B4 gk AR BN R RUIT A IR B8 DNA 5 ik 59 5 0 (X£SD)

Table 4  Effects of nano-titanium dioxide on the percentage of tail DNA content in rat liver cells (X+SD)

21 51 At /[mg/kg- BW] s/ R AP AR E/ A B DNAGEE /% RIS A E /11 /R
BH P X 1 0 5 >750 3.40+0.33 2.80+2.39
50 5 >750 3.20+0.26 1.20+1.30

ok A AR 150 5 >750 3.77+0.67 1.20+1.64

500 5 >750 3.83+0.40 0.80+1.30
FH % X HE(EMS) 200 5 >750 31.56+1.99* 28.40+15.42
o 5 BT B AL A L, P<0.01
TR AR U a8 1 FE R R T BB EFSA 40 A S W 7L sh W R o R R T 2 A R

Br B 44 TP N £ 26 v, R e 1 26 3 W R N AL & P EC DNA B0 45 F B9 7T 5 i 56, B 96 76 B
28 1R A 2 R WA O AT T 2k o I, FE A 49 K if PEZAET (= pH 13) K00 B3 DNA 85T 2 A
PR EL A M R I A L A SRR S AR R BT FaE PR s E 1) DNA B Wr 24 F DNA Y)#1& &
R RIS A5 SR AT R T W L S W A N e JIT 1R Y R BS DNA S W 24070 R T 3 4% 1 MRk
=P v 0 S U SR | il B = R P LB S N BRI 2P 0 A, JE XA AR 25 R T E R, &
TAARERHEAT TR, DU B — 20 R B &S & B 4 41 (Organization for Economic Co-
VSR = AR AR K Y a5t % B AT RE M R AR B o operation and Development, OECD) 2016 4F % #i F) i
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