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ABSTRACT

TiO; is widely used because it is non-toxic. Recently, however, nanometer size TiO; particles (P-25) have
been produced and used to increase the photo catalysis efficiency. Nanometer-sized TiO is efficient, but due to
its small size (20~ 30 nm), it can flow into ecosystems and into cells. Thus, it may affect human health.
Additionally, TiO; can produce a second contaminant, OH-radical, which is a health risk for all living
organisms during photo degradation reaction. Hence, when nanometer-sized TiO; flows into natural streams
and attaches to living organisms, it will create health risks. We investigated the biological toxicity of this
condition in zebrafish embryos.

We observed abnormal morphology, hatching rate, and measured the catalase activity to determine anti-
oxidation at 100 post fertilization hours. Zebrafish were somewhat affected by TiO, nanometer sized particles
under UV-A (a condition similar to suntight). Powdered TiO; is toxic to the zebrafish fly. Even without light,
TiO: particles attached to embryos and flies, having an effect on both.
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Fig. 1. Characterization of powdered with coated TiO2. The X-RD pattern of powdered TiO; (P-25) (A). TiO; powder was
confirmed to be nanometer-sized by SEM (B). X-RD analysis of coated TiO, (C). The surface of coated TiO; was

analyzed by SEM (D).
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Fig. 2. Photo catalytic reactor used for coated TiO; toxi-
cology tests.
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Well wstel(Yeo and Kang, 2006).
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Fig. 4. FE-SEM photography, (A) Powdered TiO; particles and (B) TiO; particles in a zebrafish tail cell. The arrows
indicate TiO, particles.
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Table 1. The hatching rates for control and exposed group. In these groups, there are weak heartbeats, abnormal vertebra,
pigment deficiency, and edema morphologies. Values are the mean=+S8.D. * T indicate statistically significant
differences at P < 0.05, when compared to the control and exposed groups, respectively

. Hatching rate

Heart beat

Abnormal Pigment

% (73 hpf) weak vertebra deficiency Edema
Control 63.0+1 196+0.15 203047 0.45+0.65 0.97+0.75
TiO, powder, 10 ppm 34.04 1% 10.240.72% 10.340.46% 6.2£0.47* 9.3+0.64*
TiO; powder, 100 ppm 25.14£0.85% 1 142+0.7% 1 1694092+ 105+1.33%" 12341531
TiO; powder, 10 ppm, UV-A  42.3+1.5% 14.3+0.6% 12.140.8% 9.240.5% 9.340.6
TiO, powder, 100 ppm, UV-A  27.0£1.0%" 44.6+15%1 57.1+08%"  388+1.0%! 19.6+1.0%"

1 2 ‘,
A TiOz powder10 ppm
: o +UV-A
i oL S
3% 47,
\%A“* N TiO2 powder100 ppm
) +UV-A

Control

Fig. 5. Zebrafish flies morphologies after haiching.
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Table 2. Hatching rates for the control, UV-A, and coated

TiO2+UV-A groups. Values are the mean+S.D.
The coated TiO: did not differ significantly from
the control or UV-A groups

UV-A
59.67+£3.79

TiO;, coating+UV-A
5445.57

Control

63.34+1.53
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Table 3. Catalase activity (unit/mg) for each group. Values are the mean+S.D. * indicates a statistically significant differ-

ence at P<0.05, compared with the control group

TiO> coating TiO2 powder (10 ppm) TiO, powder (100 ppm)
Control uv-A +UV-A +UV-A +UV-A
21.95+3.77 25.09+2.76 20.89+5.29 8.55+1.5% 6.65+1.49%
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