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# 1 BUBBEOHKIZEFN TV 2R

B OA TR &1y wiTanyi @B @RI

Li 72.07 71.90 69.24 68.16
Be 0.00 0.00 0.00 0.00
B 248.94 156.09 163.04 163.57
Al 180.05 165.85 11.45 9.93
\% 77.06 79.34 100.97 77.09
Cr 3.19 1.26 0.66 0.63
Mn 189.67 208.97 218.33 221.62
Fe 5340 21.59 25.81 17.82
Co 6.99 6.36 6.49 6.64
Ni 396.19 387.15 421.02 429.57
Cu 6.59 8.13 3.63 291
Zn 23.70 21.23 22.29 27.67
As 10.05 9.94 10.19 9.68
Se 37.14 39.08 36.97 36.68
Sr 3,070.38 2,802.07 2,744.72 2,689.49
Mo 26.13 24.91 23.46 23.78
Ag 0.03 0.05 0.01 0.01
Cd 1.40 081 1.47 0.87
In 0.02 0.02 0.01 0.01
Sn 0.53 041 0.32 0.26
Sh 221 1.80 1.69 1.69
Te 0.71 0.50 0.53 0.36
Ba 7133 69.14 59.86 61.23
Tl 0.13 0.07 0.04 0.01
Pb 0.11 0.15 0.14 0.37

BT pg/L, JREDERT E R FIRA

K2 BYUTIUZHITBEBHFORFROZEIZRT B Mann-Whitney @ U BEFER

St 7L D7E Mann- T
| REUE SEBE D | 22D 95%(EFEXIHE Whitney A e
(nm) vy BRERE | R R »U 7 (7afa)
Reference- 435.9 3019 214.0 13.81 854.0 1.980 -0.084 0.933
S X 104
Reference- 595.2 3245 230.0 141.5 1049 1.651 -2.941 0.003
Vi X104
Reference- -983.3 5204 368.0 -1709 -257.7 1.701 -2.584 0.010
BRI, X104




£3 BHUTNIZBHBE—2BROZELIZRT 2 Mann-Whitney O U REFER

R T D7 Mann- T
EEE | AEE SEHME D | 220 95% (X Whitney B E =
(mV) {7 ERE | IR R »U y/ (A
Reference- -5.666 | 4.792 | 0.3389 -6.334 -4.998 3884 -13.940 | <0.001
TRAIK
Reference- -6.120 | 5.039 | 0.3563 -6.822 -5.417 4582 -13.337 | <0.001
AL
Reference- -13.39 | 8040 | 0.5684 14.51 -12.26 545.0 -16.828 | <0.001
L350
Reference- -12.23 | 8983 | 0.6352 -13.48 -10.98 942.0 -16.485 | <0.001
S SV W
=4 EHUTNIIEITEHRELUVUE—F BROE IS T 2EEEHER
FXA B—HEBA DI KPR IR T
Reference-jit NJFUK -0.70 (FhRER) —
Reference-felJik i, -0.67 CGHFRER) -0.01 GhAFRAv]N
Reference- g5l -0.84 (FHFEEK) -0.15 (BB
Reference-fe &k -0.83 GhFREN) -0.13 (GhAAv]N)
LEESD Inhal Toxicol, 24 (2012) 125-135
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Abstract:

The aim of this study is to understand the influence of a small amount of organic matter such as nanoparticles
dissolved in river on human cells and aquatic organisms. To that end, toxicity evaluation tests were conducted
using concentrated river water sampled at 4 sampling points in Tone River in Japan and, likewise, characteristic
analyses (such as organic matter components by excitation-emission matrix and heavy metals and) were also
conducted. As a result, the toxicity to human hepatoma (HepG2) cells was the highest in uppermost stream and
decreased with downward flow. Furthermore, acute immobilisation test using a daphnid species (Daphnia magna)
and short term toxicity test on embryo and sac-fry stages of zebrafish (Danio rerio) showed no significant effect of
the concentrated water sample of uppermost stream, whereas algal growth inhibition test using a green alga
(Pseudokirchneriella subcapitata) showed statistically significant inhibitions of the growth of P subcapitata in 10
times more concentrations of the water sample. Consequently, each fractionated sample filtrated and concentrated
by 0.2 um, 200 kDa and 50 kDa filters indicated that toxic components in each fraction were different depending on
sampling points.

Keywords: nanoparticle, toxicity evaluation test, human hepatoma, aquatic organisms, river water



