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0 4 8 12 16 20 /24 0O 4 8 12 16 20 24 Fig. 3. Representative images of medaka (Oryias latipes) collected during the
exposure phase under the visual field of a GFP filter (Ao = 525/50 nm and Aex
= 470/40 nm). (A) PE-MPs with a diameter of 200 pm; (B) PE-MPs with a

Time (daY) diameter of 20 um; (C) PS-MPs with a diameter of 20 um. The inner figure
shows whole-body images. The typical fluorescent signals of MPs are indicated

by the doubl i inal , singll ill), and head
Fig. 5. The concentration of microplastics (MPs) in the Japanese medaka (Oryzias latipes). (A) PE-MPs with a diameter of 200 pm; (B) PE-MPs with a diameter of (:ea;)_ ;:, = :;D:n(:_sasmmtmm T T A Ry S atones

20 um; (C) PS-MPs with a diameter of 20 pm; (D) PS-MPs with a diameter of 2 pm. Data are shown as mean + SD (n = 5). The experiment consisted of a 14-day
uptake phase (blue bar) and a 10-day depuration phase (gray bar). In some instances, the errors are small and obscured by the symbols.
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Table 2 e
Pharmacokinetic parameters of microplastics (MPs) in Japanese medaka (Ory-
zias latipes)".
Parameter (unit) 200 um PE 20 uym PE 20 um P / 2 pm PS
BCF (L/kg) 74.4 16 8 139.9
k, (L/kg'day) 7 26.7
k. (/day) 1.13 I- 0.94 0.76
Ty 2 (/day) 0.62 0.67 0.74 0.91
MRT (/day) 0.90 1.00 1.12 1.33
* PE: Polyethylene MPs; PS: Polystyrene MPs; BCF: bioconcentration factor;
k.. uptake rate constant; k. elimination rate constant (esti—~*~- “~-~— -~ e
14-19); t, : biological half-life; MRT: mean residence time. — — —
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Fig. 4. Typical fluorescent signal in the head and gastrointestinal tract of medaka (Oryzias latipes) exposed to 2 um polystyrene microplastics (MPs) under the visual
field of a GFP lens (A, = 525/50 nm and A, = 470/40 nm). (A) representative whole-body image; (B) MPs in the head of fish sampled on day 1; (C) MPs in
gastrointestinal tract of fish sampled on day 7; (D) MPs in the gastrointestinal tract of fish sampled on day 24 (the last day of the depuration phase). The typical
fluorescent signal is indicated by an arrowhead. Bar = 1.0 mm.
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(For transparency )

Exposure

Subjectives: 2 months of Japanese medaka (Oryzias latipes); Fluorescent polystyrene(PS)
Exposure concentration: 1 x 106 particles/L
Water was changed every 2 days

The ten fish sampled during the depuration period:
Five fish for transparency and count the number of MP, another five fish preserve for histology.
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Predicted pathways of microplastic uptake from the gastrointestinal tract (GIT)
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ANT concentration (mg kg™)
S 3
T T

Table 1
Pharmacokinetic parameters of anthracene (ANT) in Japanese medaka (Oryzias
latipes) in theANT exposure and ANT-MPs co-exposure groups.

00 5 10 15 20 Parameters ANT exposure ANT-MPs co-exposure
. . _ : 0.037 0.074 (containing MPs)
The concentration of anthracene R@¥hedaka bodies exposed to 0.1 mg L™ for 14-day ex  ANT in water (on day 14; mg/L) 0.022 (::;;";:fse) :
and 3-day depuration in ANT exposure and ANT+MP co-exposure groups (n=5) ANT in medaka (on day 14; mg/kg) ~ 42.8 411
Bioconcentration factor (BCF; L/kg) 1170 556 (containing MPs)
Uptake rate constant (k,, L/kg’day) 2432 1078
60 De)puration rate constant (k,, /day) 208 1.94
&
o
X —— ANT exposure
£
*cf O e T S S e e e
o ==+ ANT+ MPs co-exposure (total) = o .
£ MPIZEHANT(HETE) =MPDR Y 24— R
o R e s ses AR R R YR A ST R A N s S YRS S ST S A YRS N SN ST A N e RSN AP EE AR A
5 ................
g 20 ANT from water phase of ANT+MPs co-exposure group
[*]
o
[
4
<

0 1 1 1
0 5 10 15

D
Simulation of ANT concentraatYon in fish bodies from ANT exposure and ANT+MP co-
exposure group

PE-MP(E77> b ST 2 &R CNTYT—IRZHFD




MPDFSALE RN IC K DEL)

EERIZERLI=-ETJLPEALF
(igi*c:@MPtl;tﬁAﬂb"‘ﬂ:;bﬁ‘E?‘;é)

—RICEASNTNSEDEDFE., BRENKSKELGLIDTEENLE



BIRPE, TR

PE, F5H

tPSH LS EX

#9200 umBLIRRY) TF L2 (PE) . $HEPE, PSORA VAT SR F Yo ERIL , IR
FD15HFUSFITHE T HELMEERHFF L TE LI -HAR R U PEE{ERL
F=$ER . PEQLILEIXIEMN-T=D., PSIZT L IEAFEZRSINT=,

L L PEE S R BB 5T
(154, 55F%)

PE B Amm 0 W [pemmm 1s0mmMkS LnE
3 A [

PE B 48OBHMA % (LT

PE. PS XLk

0 e

SN

E&ﬂPEMP (FHHE
9, -
@,

-

2

G
v
@

a’p

211 ym)

A

q

BEFPSMP (#1% 140-200 um)
W ™
@
®
[ ¢

o o

(]
o T4

4

A

73

{EMP QD £ &

PR S EPEL M RERST
(1.5%, 55 47)

PERIFH & SRR

PE FRYEHEL ABOBY M 95 L LI

PERIIER 18085 MM 95 LALTR

PSHIERG RALE ¥

S 1EPSEE s HR FE 5T
(0.54, F. 1. 5&/\)

i Y oMK HRE | |

*

7 b flaait Cs } H—RRY pV

U pa

B0 isApans3s XP

480 (F.$--0.28)

Binding Energy (eV

10010
Gl Ty
. w0
2. 2.
0. —_ — 0 p— N
T T T T T T T T T T
v 9 5 46 284 ! 50 292 0 5 w6 84 ! 2%0
B nergy (eV) Birding Energy (0V)
1Rl 480ME )N AL Cls F 1 —R~2 k)

XS Spe
A

.
‘ | /\ |
0 At S 0. B P

BAHdh 4808 y\u X4 ks c1
J 480K,

T
: w0 28 246 P w

PSHYfh ARSI Cls v~ PSI I 601G ] ,J
c
onPass energy 40 rs(Aper) SSUXPS  Spectrum Lo Modeidof Viows: wPassenergy 40 ris(Aper):$51
oAl (Mono))(150 W) Step(meV): 100.0 Acan. Time(s): 316 Sweeps: 5 )10 W) Step(meV): 1000
Charge Neutaliser On Acquired On :20/06/18 10:18:57 Dwell Time(ms): 300 Charge Neuraliser :On - Acquited On 20106726 172502

e, Ty 316
Dwell Time(ms): 300

40, 10% 40, 10%
1 Cls | Cls
»] »]
B
¢
(R0
L coleeH Phenyl
5 ¢00 ¢-0
B - i 3 LN N
T
296 m 280 296 m 2 i 210
Binding Encrgy () Binding Encrgy (6¥)
PSHkfh 1800 \mn BT Cls F 1 —R =2 f

C 15.y_422(PS_180h 2)

XPS Spectrum \un\mnhhdxlnf\h Small Spot_ Resolution:Pass energy 40 _Iris(Aper):SSt

Acqn. Time(s):316  Sweeps: S Anode:Mono(Al (Mono)(150 W) Step(meV): 100.0
Dwell Time(ms). 300 Charge Neutraliser On Acquired On 20/06/26 15:43:50

Cls




20214EFE  AHEITIK

o £9200 umBPREEER) TFL 2 (HDPE) Z4ER - %L . MHIMPEFRER. %
NIRRT L THIESERPEZFRIL. TDHILIZKDFEEHR D,

H D PE /\o I./‘y I'\ HRPEMP (FigHif% 211 um)‘ B HEEPSMP (K118 140-200 um)" ) \‘,

9, - Q T @ zin
B * o - ., t® pe q ﬂ:’HDPEO)ﬂE’-‘ﬁz

Se
?«fq Y- o o , 78 L 5\ 48 B i SHEE!%T%IE

MHE MR ER RIMRR ST IC KSR
1 i 1% 1 5L B
HBIREAZIILNSAIRSUTE
A 250R%R

IR ELILANIE 20g

« INFCORBRZER(CEREPTORE (RIFT—3IR) =F
ATz

9OH KD
o XY PIREER(T7 /|\7'E/\ 4T )LARTY) (CKDIE
BEIERZITUN. NTLY—ZNR(CH T DL{LPEDRZE % ST




el

o« IKESEVIOAVRAENRS (SRAFA
BCF(EAS D TIF1022E —> BfE(F LIRL)
mEAMP (2 ymBUF) TEEBEIE T DOIEEMEN DD

« BYNEHZITL COEREITH DD ?
6 UM ETHNIFEFAETIEFE D (C <L)

« MP(CIRE UEBELEEDEIEZTITTE I DNTF—HE
377> bS5t —PEMPTIEHD. IElE UMPOEEN SE
E(>#mg/L)DizE




51

0 U5 —RIIFEIRIE (MPEE. {ELFYEDE

LY 007 S RAF Y IRRIBREEFIED

ANENREES IV OISR S 2 E T

SROMFERE

=N

g

=)

X

TlFE o TLVRW 28I NE (ANT-PEMPDHEHE)

® S DfUDMPEE CTHNIIEEFELLDIN

_>—

® HACHDNF (FL#EY"= )L b EDEL:

%) E DL

Elx7

ET)LOIREE. FBEUL. (EFMEOEIAZIE T UE

REILE

HE



AL« FETREm

ARAF(ZA T ORFRE IR (C K DITHNIE

- IRIBAFNHRESHEES (SII-2-2(2), JPMEERF18520206)
- BAMEFETIZEH=LRI (19_R05-01)

 CERI HEHZT

1) Assas, M., Qiu, X., Chen, K., Ogawa, H., Xu, H., Shimasaki, Y., Oshima, Y., 2020.
Bioaccumulation and reproductive effects of fluorescent microplastics in medaka
fish. Mar. Pollut. Bull. 158, 111446.

2) Qiu, X., Saovany, S., Takali, Y., Akasaka, A., Inoue, Y., Yakata, N., Liu, Y., Waseda,
M., Shimasaki, Y., Oshima, Y., 2020. Quantifying the vector effects of polyethylene
microplastics on the accumulation of anthracene to Japanese medaka (Oryzias
latipes). Aquatic Toxicology 228, 105643.

3) Liu, Y., Qiu, X., Xu, X., Takai, Y., Ogawa, H., Shimasaki, Y., Oshima, Y., 2021.
Uptake and depuration kinetics of microplastics with different polymer types and

particle sizes in Japanese medaka (Oryzias latipes). Ecotoxicol. Environ. Saf. 212,
112007.



