€550
Eco-Environmental
Knowledge Web

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

EFPMFFALRRERIEE G EBIR SIRE L SYIFRERMT « LAR 5 XL 79 51
A, 18, T, REM, BXR, AHE

2021418
H42% H 11

Vol.42 No.l




w % # 3 W42 % 1

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 46 1 A 15 H

H K

2019 4EE KA IS L St A SRS BRI BE TR AT« vveemreeemes ettt
------------------ @%%,%ﬂ%,%%%,?ﬁ,Eﬁm,ﬁ%#,%%i,éﬁﬁ B, ARY, BEH, M, FEE( 1)
T RN IBAE R R BTG Y BT oooeeeemeeeeeeeenes wie, RIA, BEF, £#, %ﬁﬁ,%% ﬂﬁﬁ(9)
o T T R R T R A TR A pM“Em rﬁ&@&ﬂﬁ ............................................. YEE, £, %%# BEHE, FEX( 19 )
b TR o N ol L R 2 e R 1 R TEM, €78, TAH, REF, KEA( 30 )
PREHLIX PM, R B TG 3R (KT R AE SRR MBI ooovveveeeeveeeseeesecneee XA, FEH, %i,ﬁﬁ MXE, AFH( 38 )
HT PMEF AR 5300 H 01 (R R SOBRBEAL & WORURARATY - AR s DO 1) oo R, I, TAW, REH, %X% PRAR(45)
2019 4F R TR SAEAT LG RRFAE ORI -+ -oveeveeeees BRR, HERX, fhir, Fuf, F8, FR, T, R, FEI, BE(55)
WM T BT RS R VA WIS YL TR IBURATE - vveerveeeme et XNF, FEM, €8, Th( 65 )
JCHTRS LS RV AL E BILHIRED VOCs HRIARAT oo FHT, ARR, B, REE, KBF, LR T5)

2017 4E-5 B W1 10] B 50 X SR AR TS Y SN B VAR TB IR, +oeeeeerermr e e e
............................................................ Bk, %57%;&, Wik, EXE, B, WBE, TH, G5, TRA, ﬁ}%?ﬁ'\( 8 )
2006 ~2019 4F k= FHLDC TR TGYH -oveveeereenenee b, B, PR, #EE, AR, AR, DHE, ARE, KD, BAE( 97 )
UL Al A3 BRI 5 IR SRR R TR v EXE, K%, 2, K, T4, &%w (106 )
R RS R I AN e A T B BB R L «oeeeeerereerrer BB EE EARE, EHE(14)
R T B A HE RO A TR TR, - vveeevr oo Wk, REE RRE(127)
FATETLIA SR E BT BT A G0 MR 5 A AR RS veevvene e Wik, TR, Tk, BEE, HLh, BAE(136)
F—lhd“\ﬁﬂﬁﬂi)ﬁ %POPS(S 5[; E&Qﬁjfmﬁ(ﬁﬂ?ﬁl\ ............................................. ?ﬁ%, ?3‘%, Tiﬁﬂ—g], 2 ig‘ﬁu /ggl%ﬁ— 7]“?]]2’%4( 147 )
S M F K TR PPCPs 434 Jo AR S KU T veeeevveermmmeermeesmeenniie s B, Rk, b, i g, 5, SH(15)
B AT 0T R IR A RV BERRAT G oo Eo, G, T, AR, R, TAE, Y5, A 166)
VTR 3K 4 B 2 M A L B AR U A - vveveeerrmeemeeee e X, AR, EXE, AE, 2EXECLT5)
LAHERRHIET AR TSR ICR IS H -ooerveeeoeee EE, R, HMBE, EXT, REk, i, EA, AAR(184)
= XA AL S0 T 37 DOM FEE AR AEZE TR AL, «veevveeemeessmnen i W R 195)
NG L E AN SO N TR Gl U L TO7 ey BHA, AR, BEE, RAM, Btk 55, HEH(204)
ST R IR A AR ACT WK RELH |25 R D B LASERRIARE ooveeemeememememeeesees Kir, 4, H (211
YR RK P B AN RS (O 0 G RO RS LA] oo Eltrw, Kigm, BEM, ZEF, AOX, GWa, Hhul, #&, TH(221)
PRRANR VLRSS i L RSP 8E 8 21115 SRR AfRE, TRF, FRE,RE, 2Eh, FEE, Bk#(234)
PN TR BT R S e )82 ) N € AL %?ﬁ,ﬁ@ WA, AT, B, RS, RPE(242)
AR /NN ] AT R BRI A JOI R oeoeeeeeeeseeeenes W, EH, AR, BER, TEE, TTF(251)
HI T 2 KRB A Wi 88 R B GR RE R ELI - Wi, ZRE, AR, &, 4Fh, EEH(263)
A KAV PP RS E SR oo WA, BHE, FHB, D%, RFA, £4, £F, FTH(24)
RIS TR T I A CANON FEFHIRALIIFEM o ereerrrremmneee e ;(M( ;wg% TS ﬁ ﬁ;ﬁ}]( 283 )
FeMnNi- LDHSXTﬂ(EF‘As(Iﬂ)E’JﬂﬁW@ lﬁmﬁﬂ ..................................................................... Eszﬁ /\7): @%tb_tgﬁ j@y\ﬁ( 293)
(S L e 2 RR b ot ST Gk € LG K I KEh, hEH, BRE, AW, AR 305)
BV A BT B BTG RRAE +veeveeeemrevee e HT ﬁ/\%% A BRI, X Fm(315)
R 5 8 P T T e B A BB BRI oo R, ﬁ@z %ﬁ? el HIR(323)
FIRE R Z R BITEE ceeoeveeeeemeemee s FHEYE, vHH, , R, W, IEK(333)
RN E L B S LIS Ak SR Gl P)x BHE, HEH, z% m L mk, HEECH)
T T KRR 145 ( CA) BRI oo ﬁmﬁﬁ BIFH, HH, TEE, ["%Jl%( 353 )
LT R I E Ry L/ IIE 30 I | RS WAK, BEE, BAE, TRE NEA, HER(359)

TR A B IR T T UK AE AR 23 MITERERE Cd BRI FE YRS e eeverevmee et
................................................................................. M, BREE R, BB, R, TR, B, MHEE(368)
ZIUE B T RN S AR R R, e R, N, ERE, i E, GM, THT, A, BHE(3T8)
IAEA R R AVES /K o B BN KRR P SR SRR A B oo MIR%, RER, HRk, EE, BB E(386)
TRt BB Yo KR - S DR BT BN v e vvvmeree s BAY, TER, Ik, BEE(394)
Y ZER R PN ITE ony 72y e i ey @ e EEE IS R TP SRR Wil, B, K, @R, ZRAT, 2EF(403)
B+ L R T A T 4 SRR M R AL S AR AR < vveeeememe e WEE U, ERA, HEE(411)
BT T AR DR B AL oo LRk, BRE, MR, B, KH, 20k, £XE, BAU, AER(42)
HBEDR S %5 T S5 AR A A 5 S R - %%ﬁ,%%,ﬁﬂ# B, Whs, TH, TAE, KER(433)
PR 1S 0 B R BK AR IR SR BRI e ERM, T, AEH, BRS, REA(4M3)
E ST R L SR () A3 R L RN 2 L7 A, T, I, AR, X, FT8H, FHE(450)
BT SR LA LSRN RERLAORAN s HWE, KA, HEL, TFA, KK, ﬁ%ﬁ(%9)
He 1 SRR A N G S B B R M BAIR] +vveeeemeeermeees et B, WEW, B4, BAE, 1% B (467 )
LRI S TN e DOE AT HE Ky (o) 21 I Wi, TSR, B, R, R, ARE, BRL(47)
1o B B 42 T A TBEAL S % LR AR A T AT L v eve et M, KT, B, BB (485)
T MM A I AR R BE IR oo e ereee e m&% @;* WEE x#E(492)
TR R B o [ T A R I 23 A IR B R TAATT - vevveveeveeemeemesmesie e W, T, HEE, HA(501)

(FEREAVEITIR S (8)  (RIERME)AERIRIN (220)  fRE(233, 352, 421)



55505

Eco-Environmental
Knowledge Web

A% 1] 20214F1 A
Vol42,No.l Jan.,2021

7o A %

Environmental Science

B RIXT BT S S AR AL oM A EL A 4h &2 fgiE R RJFR &

EED? ) AR, SIS, mit5

(1. FMH¥ B8 B % BE, 5 4640005 2. {5 FH Ui &
5P 464000)

TEE . OBRHERSR ) IZAEES R T BT 6 FE A AR MR e 0 G TR SR PP S S A o K 26 25 0 0 2 i), AR SC AR =
AW BE Tt G S A ST 4 RAT T R AR R R B SR R 0. 5 m FIZLEZEHRIC RO 2R T8 kL (0. SRF-
PM) FLRif2 10 wm SO TEEHRC IR IR 2R (10GF-PM) SHBE S IR iR & B 0952 Je HoAE 2R )5 5 d 98Dt 4 £ i
HEPRYFR, S5 REW, 10GF-PM XF )5 3 d IRJGI AL A B0, 0. SRF-PM 7E 500 mg-L~" B X IR )G B AL 4 i 2R3k 37%
10GF-PM ¥ 4 10, 100, 200 F1500 mg-L "B}, A JG 5 d g SE1ETE 53504 80%. 54%. 44% F1 41% 5 i o e JiE
0. 5RF-PM ZEZEW T, 4h (41738 2853 H N 62% ., 37%. 25% 1 12% . 5875 10, 100 F1 500 mg-L ™' #4 10GF-PM ¥ i
0.5 h, 40l B PR DS GIE 2 2 0. 06, 0.53 H1 1. 84, KR Hk ¥ 0. SRF-PM SR IE R, 28 G120 W& 0. 63, 2.32 I
3. 45 M AR ER AR 2K, 1 h P RTIEE R GORLE i B HE R RS  FRRELICE 24 h S X GF-PM #5558 40 0 fi7 38 N
POBBIZEILAE M 0.03 0. 08 Fi1 0. 56, X1 RF-PM 585 41 111738 P4 OB RO M3 /2 0. 06, 0. 41 A1 1. 56. HUMTRLX B
I8 PR 5 A P R AR AT X« W 0 A L R 40 0 B0 6 A 5 R, B A I e i Bt AR, g
KR BORK LD WA St il - ' Vi

FESES. XI171.5 XEIRREB: A XEHS: 0250-3301(2021)01-0485-07 DOI: 10. 1.3227/j.hjk3c.202003199 VY aa
| -"'

PR R bR, (S 464000; 3. {5 0 2% bR B T 2% B,

Effects of Mlcroplastlcs on Embryo Hatchmg and Intestlnal Accumulatlon in
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Abst;;act Mlcroplaqncs have been frequently detectéd in aquati¢’ environments, and there are increasing concerns about the potential
effécts on'aqualigiorganisms. In this study, the effectsion h&tC}llI}g’ﬁ:ﬂd the intestinal accumulation in embryos and larvae exposed to two
sizes of#polystyrene ( PS) microplastics were evaluated. The two PS were green fluorescent polyethylene microplastics with 10 um size
(10GF-PM) and red fluorescent polystyrene microplastics with 0. 5 pwm size (0. SRF-PM). The results showed no significant difference
between hatching rates compared with that of the control group of Danio rerio embryos after exposure for three days at 10-500 mg-L ™'
10GF-PM, while the incubation rate was 37% at 500 mg-L ™" 0. SRF-PM. The average survival rates of five day post fertilization larvae
exposed to 10, 100, 200, and 500 mg:L~" 10GF-PM solutions were 80%, 54%, 44%, and 41%, and were 62%, 37%, 25%, and
12% in corresponding concentration of 0. SRF-PM solutions. A quantitative fluorescence analysis showed that the accumulation of
10GF-PM and 0. 5RF-PM in larval intestines increased with the increase in the microplastic concentration, and the fluorescence values
were 0. 06, 0.53, and 1.84 and 0.63, 2.32, and 3. 45 after exposure to 10, 100, and 500 mg-L~' 10GF-PM and 0. 5RF-PM
solutions for 0.5 h, and were 0.03, 0.08, and 0.56 and 0.06, 0.41, and 1.56 after transferred larval to clear water for 24 h,
respectively. The negative effect of microplastics on zebrafish was related to the concentration and particle size; the higher the
concentration, the lower the embryo hatching rates; the smaller the particle size, the easier it was to accumulate in the intestines.
Key words : microplastics ; zebrafish; embryos; larval; intestinal
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Fig. 1 Hatching rates of embryos after exposure to 10GF-PM
and 0. SRF-PM solutions for three days
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