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Toxicity evaluation of tire particles in fish and amphipod for their
environmental risk assessment
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« EEMASHBINETAIVATSRAFYIDI530~55%F2M VYHETHS,
(Sundt et al., 2014; Lassen et al., 2015; Bertling et al., 2018)

e BANCA (TRWP) (XEEE, AA3IPra, I7YMNYRI/—IZ2MEEERIAELY,
(Marwood et al., 2011)

« BAVITLDBEHZELIITFIVET7IMYRS/—ICEHFERZRIGL,
(LaPlaca & Hurk, 2020)

o BRALBRILED-OITHMEN TULNS6PPDDELILMTH H6PPD-QHY, —EBD U El A%

(XL THBHTHWDVEEZ T,
(Tian et al., 2020; Hiki et al., 2021; Brinkmann et al., 2022; Hiki et al., 2022)
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Table 3
Comparison of materials currently used for testing regarding size, density, shape, composition, advantages and limitations.

Cryogenically milled TPs * TRWPs from road simulators ” (ISO/TS TRWPs from environmental samples
22638)
Shape
Size range Microsize Nano- to microsize Nano- to microsize
Density 1.2 g/cm? 1.7-1.9 g/cm®, to what extent low density ~ 1.3-1.9 g/cm?
range particles are formed is unknown yet
Shape No elongated shapes, only irregular Elongated, some irregular Elongated, some irregular

(CC BY; Wagner et al., 2022. Chemosphere)
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l Cytotoxicity
: AhR agonist 1
&4 iy

l ERa agonist 1

75% 7tk /HFp | PXRagonist 1

A B AR antagonist 1
l PR antagonist 1 3 | 3 |

NAFT oA
Nrf2 activity 1
p53 activity 1
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ANESOEVEEII25%9RDATHEIZIET UVEBST THIEEEB-cMTTIZBME S| E=F S &40
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AOP: 31 (Oxidation of iron in hemoglobin leading to hematotoxicity)

TOXICANT

CELLULAR TISSUE/ORGAN INDIVIDUAL POPULATION
RESPONSE RESPONSE RESPONSE RESPONSE

Uptake of
2,4-DNT;
2,4,6-TNT; or
N-hydroxyl
aniline

altered a hemogiobin
Dengetal, 2011 Wintz etal, 2006

RBC hemolysis

Hemoﬂcbn
“anes eta Lm

glucose-6-phosphate
dehydrogenase*

DNA damage®
“Wilbanks et al.;®Laand Froines, 1992

COMPENSATORY RESPONSE
Reticulocytosis®®
TcPoXand UROS genes
‘Wilkanlks e12l;® Deagetal, 2011 %Rawat etal, 2010
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0
0
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IN RESPONSE TO OX-STRESS
TNrf2infiver

- —hkOofekiLxTy
- JKEEIET=

)

Tdownstream genesof Nrf2
(GSTs, NQO1, EPHX1)
TALDH1A1

Dengetal., 2011

https://aopwiki.org/aops/31
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(AOP: 31),
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(Asai et al., 2021. Food Chem Toxicol)
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(Hamed et al., 2022. Chemosphere;
Yu et al., 2023. Chemosphere)
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gAphoRiFEE (> | AkdomTFEE (o K e DR FERE

k BCF

e
1.13 /day 74.4 L/kg 200 umDPSOAERNEIEELRIF LR TE
(Liu et al., 2021. Ecotoxcol Environ Saf)
=, PR NOEL: 0.375 mg/g-b.w./day EEREBOHERKDRE £ FE NOEC: 4.5 mg/L
moer R (1.25% in diet) 0.332 mg/g-b.w. (5.5 x 103{@/L)

EE R DERZA VR F=E 400-155000 mg/kg + REKPOHETERIA VR FERE:0.03-17.9 mg/L
(<15.5%) (Road runoff FMD;REED 107D 1)
o REKBPDEBRFAVH FIEE:0.09-6.4 mg/L

(Reviewed by Wik & Dave, 2009. Environ Pollut)
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