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Abstract; Recently the ecotoxicological effects of microplastics, as one of the frontier research issues in interna-
tional environmental fields, have been a cause for concern. However, uptake and elimination kinetics of microplas-
tics by biota have rarely been investigated due to the difficulties in their quantitative analysis. In this study, the up-
take and elimination of microplastics by Tigriopus japonicas were investigated by using 10 pm polystyrene micro-
spheres. Meanwhile, the impacts of polystyrene microspheres on the feeding behavior of 7. japonicus were also as-
sessed. The results indicate that with the increase of the exposure time the amount of polystyrene microspheres de-
tected in 7. japonicus increased. The highest level of polystyrene microspheres detected in 7. japonicus was (7.00+
2 44) particles - individual '(n=3) when exposed to polystyrene microspheres at the nominal concentration of 1x10°
particles-mL™" over 24 h. After 48 h, the amount of ingested polystyrene microspheres decreased to (3.20+1.93)
particles - individual '(n=3). After the exposure, 7. japonicus were transferred to clean seawater. The amount of pol-
ystyrene microspheres in 7. japonicus decreased dramatically with the increase of the exposure time. The polysty-
rene microspheres were eliminated quickly with a high clearance percentage of 96.33% +1.18% (n=3) after depu-
ration of 24 h, and we did not find polystyrene microspheres in 7. japonicus after depuration of 48 h. Moreover,
there were no significant differences for the microalgae ingestion rates in the presence of 1x10° particles-mL™" pol-
ystyrene microspheres over 24 h and 48 h (P>0.05). Overall, these results could provide evidence for assessing the
ecological risks of microplastics.

Keywords: polystyrene microspheres; Tigriopus japonicus; uptake; elimination; microalgae ingestion rates
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Table 1  Groups and concentrations of polystyrene (PS)
FAPATHAEA TR 6 PS Tk RV
R PR BERR K 28 Akt /(cells-mL"") A(A~+mL™") ZEFRIF ] /h
Groups Number of T. japonicus Concentration of microalgae Concentration of PS Test time/h
in each parallel group Acells»mL™") /(particles-mL™")
I AL Uptake experiment 10 0 1x10° 0,3,6,9,12,24,48
I #5258 Elimination experiment 10 0 1x10° 0,3,6, 12,24, 48
H A JRBEAR K 5 5 PS
THCKL Y AR B F S5 56
The interaction between 10 0 1x10° 0,3,6,9, 12,24, 48
T. japonicus and PS particles
1x10° 0 0,24, 48
PR R R 1x10° 1103 0,24, 48
v Microalgal feeding 1x10° 1x10* 0,24, 48
rates experiment 10 1x10° 0 0,24, 48
10 1x10° 1x10° 0,24, 48
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2  Z55 (Results)
2.1 HARBAR KX PS A S HEH

RPN WA X 5 PS ok i) vk B 4
TR BT, B EE W W 28 5t PS Aokr 52 I vk B
#2 PR,

FH(T ~ V)RR BAE R SE T AL
I(EE T4 SRR, H AR R B K 8 BB AE
W N 1x10° 4~ «mL™" ) PS CRA W+ 3 h Je, vf
7 H AR JEBEAR K SRR ARG Y PS fiOkE, e B 4 (0.67 +
0.21) /- H7 H PS SR A B A 2 il % %5 55 ) [R]85
TN BH BTN A, 24 h RIS B ERORME, N
(700+2.44) 4~ H7' 2 J5 H A FEBEAE K AR PS
THORL I AP AIR , 76 48 h JE [ 2=(3.20+1.93) 4~ K
(E 1(a)),

F2 WL PS RMIKMIKE (n =4)
Table 2 Measured concentrations of fluorescently labelled PS (n=4)

B PS PR WLk

SISy H Norminal concentrations of fluorescently labelled PS
Groups 1 000 >-mL™! 10 000 4> -mL™"
1 000 particles-mL ™! 10 000 particles-mL™!
PEASLE 1 Uptake experiment I 1 021+48 0
HEH 525 1 Elimination experiment 11 1 025+38 0
H A JRBEAE /K % 5 PS RORLIAH AR T
The interaction between 7. japonicus and PS particles Il 1021248 -
R AR IV Microalgal feeding rates experiment IV 1 018+38 10 120+436

TE: DFRIRARNS PS OB ok BEEA TN 5E

Note: [indicates the concentraction of PS particles was not measured.
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1

N

N
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PSHORISE R /(> H )
Number of PS microspheres

(=
T
[el=N
[l =N

010 20 30 40 30

RS I /h
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E1 BAEFEKEZNRNEPS HAUMNEBNER(a)NBEShFEBEET
7k PS AR HEH B (b) (PS BREMRREA 1x10° 4 -mL™)
N [R) B B S0 40 (AL AEAE B 35 25 5 (P<0.05).,

Fig. 1

The ingestion of fluorescent PS microspheres in 7. japonicus (a) and the elimination of fluorescent PS microspheres by

T. japonicus in clean seawater after pre-exposure to PS (concentrations 1x10° particles-mL™") for 48 h (b)

Note: Different letters indicate statistically significant differences (P<0.05).

() R4 Gut

(b) F136 B B BORL t

Carapaces and appendages

(c) HENMA Feces

2 Wt PS RIRLE B AR BHRK R R 10 ARG R HE Y R TR
U PS BFEHIIAWRIE N 1x10° A mL™" ZEERI ] H 24 h,

Fig. 2

Ingestion and conglutination of fluorescent PS microspheres in the gut, surface and feces of 7. japonicus

Note: The exposure concentration is 1x10* particles-mL™; the exposure time is 24 h.
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:‘\40 "
5%
ET 5
CE%
SEs
X 8% .
oo
BEo
= 2 2
' 2 /

24
SEFZITa)/h
Exposure time/h
B3 TEREPS REAPMENZE
TE % R LI AL FAAE 1235 22 5(P<0.05),,
Fig. 3 The concentration of microalgae when exposed to PS

microspheres at different concentrations

Note: * indicate statistically significant differences (P<0.05).
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T

o

Microalgae ingestion rates
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T

PR R /(1¢10% A4~ H-1-h )

24 48
SEFZHTA)/h
Exposure time/h

B4 AEREPS ZEHAPAREREKZNRERE
Fig. 4 The microalgae ingestion rates by T. japonicus when

exposed to PS microspheres at different concentrations
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