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ARTICLE INFO ABSTRACT

Microplastics have become one of the major and emerging environmental
Article History: challenges due to their ubiquity in the oceans and their ability to carry toxic chemicals. In recent decades,
Received: 10/10/2020 with increasing production and global demand for plastics, the entry of these materials into marine
Revised: 03/08/2021 environments has increased dramatically. Therefore, due to the importance of the oceans and seas in terms
Accepted: 26/07/2021 of food supply and climate issues, the environmental consequences of such wastes have been considered

more than ever. The distant transport, persistence and universal dynamic forces of plastic remains are key
aspects to considerate the fate of this material and any potential impacts of plastic remains on marine
ecosystems. A plastic remains accumulates chemical contaminants; it is accepted to the world how plastic
remains are considered toxic. Because of their potential to bioaccumulation, ingestion of micro plastics can
enter human food chains via several pathways. Strategy for control of micro plastics pollution should

Keywords:
Micro plastic

Aquatic environment mostly focus on source reduction and afterward on the development of cost-effective clean up and
Marine ecosystem remediation technologies.

Food chain m The Discreaption Research Method has been implemented based on library resources,
Toxic databases, and scientific reports. The hypothesis of this research is the existence of harmful effects of

microplastics and its report by researchers.
Microplastics have become one of the major environmental challenges due to their ubiquity in

R the oceans and their ability to carry toxic chemicals. These pollutants pose a serious threat to the human
Corresponding author: food chain due to factors such as bioaccumulation and biomagnification. However, developing new
> mohajerileila@yahoo.com methods to reduce the identified risks of bioplastics and microplastics is significant. Also, it should be
o assessed how intermediate plastic waste creates these key aspects for environmental chemical pollutants.
The term microplastic has only been widely used in the last two decades, although there are
still many questions about the extent of their destructive effects. Therefore, due to the limitations of
existing studies, further research on sample processing and analysis techniques to control and reduce the
entry of microplastics into the water and food chain is needed until standardization and coordination for
sampling and recognition of samples are carried out.
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Fig. 1: Biodegradation of chemicals in the food chain



Mohajeri et al.

olylKas 5 5,2lgo

sl aim ol ahuly Sadl b onile Bl 4gSs oS alis
£ S 0 0[2;‘ Sy ‘Ia.:.z.a u’aw LgLKb QMYT Lg‘)..l ‘) Lg&.*lf
B9 o0 gile Y5 oo pl 4 ax g LW el Gl Pl
s oa Y1 259 Glp Sl sl snile Bl aiss> (V)
wl Jie glge ) o lase plo o Sl olmls e
ooldl 5o (alard Olse i slaanlp o (Slogzge wogm,
Sl ol plie lulis (5 sk 4 sl juizr bz e
2 Syl &b Gmlf'l ol 5 laoxe jo Sedhg S
S9y9 Sl 4 obj S5 (g g (pegat ¢ (Mo sledsu

2,5 aalgs Lot 4 LSiiiwdl g S

ouis T s jlailpiin 9 (g aceai

pyos odlitul )90 13 ans 90 ;0 LS Sdlyg S !
dy90 5,0 (6ol Ylgwiem a5 Candl> o bl @83 I8
Codgazma & azgi b I o)l 52y Ll oy Sl e
gad glp Slen ¢ g5l ojlailinl a5 gloj U gz ge Olalllas
Oy90 40 yidun Oladss 0l Lzl b diges clils 9 gylop
5 JAS sshie 4 oot g i gle SS9 b aises A3l

ool p3¥ (2l a3z g Ol e Smdlyg S 095 SLalS

OB s g8 oS Lo

ally Slss pts B o g e pl 5,5 5o

‘5"‘5)‘-\55 Sy

P £ T N PR U [ JRRYCp KPR U JOR O PO %)
el Gl o5 5 5551 550 GBI Clir wlids ugildl a s

.]o)lb

&8lw (o)l

Cowl oazd o Baug s Jawsd a8l (5 ,)lss digS e

References

1. Sturm MT, Herbort AF, Horn H, Schuhen K.
Comparative study of the influence of linear and
branched alkyltrichlorosilanes on the removal
efficiency of polyethylene and polypropylene-based
microplastic particles from water. Environ Sci Pollut
Res Int. 2020;27(10):10888-98. doi:
10.1007/s11356-020-07712-9 pmid: 31953766

2. de Souza Machado AA, Kloas W, Zarfl C, Hempel
S, Rillig MC. Microplastics as an emerging threat to

(&F)

sl Al Sk 2ln s @olub (GYsb sle ciles o Sl
Sl prasS] 3,  Sedl ble Jlixl b w8
Gl 00l A.AB);J.J @LQ,} a.la.w Bl U?‘“S| as l?ui )| ] @L)o
R P O T SR LS SE O P M-y
G sld o jo ot o oas YT Golwlazwnles
ools R @L..o.a...: 9 Gi)).a.ﬁ g_al.ma}.a} L as u...u‘ Lgd.u‘)s “54.....\.:)
Mie) ) brame pliond g (Sogd Sluogas 5 oled
L Lﬂbm‘)ﬁ u..l‘ w‘ 4.4.....\.:‘5 (OJJ)' 0053 w..\.:) “-J" J]}A “TA" T3}
‘@L..o.:.w QMYT R (5“'“) 9 U’S.;):S ‘@L..o.:.w w)za e‘),o.m
O33R S oo e 1) Ozl 5o Wl o Cuigi s
L el sl 1) apaz oole SO o obyo o laoee 4 Sldly
6)5}.0 PR L)"‘ ;5).3 g}")‘l‘” VLY < a8lsl @w LgLKb oJ..uYi
g o Jow o ab |, St bl wsSe a5 e

¥y yal 8,5 s s ean ] Cuw dame

aed (5 ke S5 lsie 4 o] @Blel 5 COVID-19 (5 lows il b
iz oleladl [YFl WHO sles cuslags lojle bawg oS
Soge O Esed 5 s Sl slp Oler Blie slaysss o
6l Ky Bl 3 Fee «Dygo sle Sl 5 ooliiul a5 ¢S
adei jehaie en 4 Lys yol ol o Sles @ ae; ol o
FB b @ ilem Cute 3lse MBI L O ge sla Sbe
sl ol 5 oodle 1wl 2l b s ses
sty B e s S lulis S a5 Sadlyy S
o g 00,5 adlsl s“" sl Lo 4y o S, ol
5 Sy wbiy @5l a5 WS (Sl gla Sogll wais

(oo LS (6,503 pley o 5l G 1) 0392 Cnl 5o o e

aisly

Jo 2Ulgs 5 b (ugildl )0 (09 125158 BJs 4 le Sadly 5,
Sy st 5 eolol lo Gz 5l (S @ o ot Slse
Jed 5l lse alanlsy Lo ca¥I cpl il oays 57 bows Jawe
sk ]y Gl 138 oy gy 2B n g S e
Sl gy anwsi 9 09a 4 5l Sl (nl b ialed (o0 s g0
5 b Sl BURYW @L»Lw AN Q':&LY Sly wos

terrestrial ~ ecosystems.  Glob  Chang  Biol.
2018;24(4):1405-16. doi: 10.1111/gch.14020 pmid:
29245177

3. Wu WM, Yang J, Criddle CS. Microplastics
pollution and reduction strategies. Frontiers Environ
Sci Engineer. 2017;11(1):1-4. doi: 10.1007/s11783-
017-0897-7


http://dx.doi.org/10.1007/s11356-020-07712-9
http://dx.doi.org/10.1007/s11356-020-07712-9
http://ncbi.nlm.nih.gov/pubmed/31953766
http://dx.doi.org/10.1111/gcb.14020
http://ncbi.nlm.nih.gov/pubmed/29245177
http://ncbi.nlm.nih.gov/pubmed/29245177
http://dx.doi.org/10.1007/s11783-017-0897-7
http://dx.doi.org/10.1007/s11783-017-0897-7

JOC. 12(48): 46-56, Winter 2022

IFee o lianaj (FA o)lois IF ules sl yugiled]

4. Andrady AL. The plastic in microplastics: A review.
Mar  Pollut  Bull. 2017;119(1):12-22.  doi:
10.1016/j.marpolbul.2017.01.082 pmid: 28449819

5. Lusher A. Microplastics in the marine environment:
distribution, interactions and effects. In Marine
anthropogenic litter. Springer, Cham. 2015:245-307.
doi: 10.1007/978-3-319-16510-3_10

6. Wang J, Tan Z, Peng J, Qiu Q, Li M. The behaviors
of microplastics in the marine environment. Mar
Environ Res. 2016;113:7-17. doi:
10.1016/j.marenvres.2015.10.014 pmid: 26559150

7. Yang H, Chen G, Wang J. Microplastics in the
Marine Environment: Sources, Fates, Impacts and
Microbial Degradation. Toxics. 2021;9(2). doi:
10.3390/toxics9020041 pmid: 33671786

8. Auta HS, Emenike CU, Fauziah SH. Distribution
and importance of microplastics in the marine
environment: A review of the sources, fate, effects,
and potential solutions. Environ Int. 2017;102:165-
76. doi: 10.1016/j.envint.2017.02.013  pmid:
28284818

9. Sharma S, Chatterjee S. Microplastic pollution, a
threat to marine ecosystem and human health: a
short review. Environ Sci Pollut Res Int.
2017;24(27):21530-47. doi: 10.1007/s11356-017-
9910-8 pmid: 28815367

10. Kashiwabara LM, Kahane-Rapport SR, King C,
DeVogelaere M, Goldbogen JA, Savoca MS.
Microplastics and microfibers in surface waters of
Monterey Bay National Marine Sanctuary,
California. Mar Pollut Bull. 2021;165:112148. doi:
10.1016/j.marpolbul.2021.112148 pmid: 33610108

11.Andrady AL. Microplastics in the marine
environment. Mar Pollut Bull. 2011;62(8):1596-605.
doi: 10.1016/j.marpolbul.2011.05.030 pmid:
21742351

12.Selvam S, Jesuraja K, Venkatramanan S, Roy PD,
Jeyanthi Kumari V. Hazardous microplastic
characteristics and its role as a vector of heavy metal
in groundwater and surface water of coastal south
India. J Hazard Mater. 2021;402:123786. doi:
10.1016/j.jhazmat.2020.123786 pmid: 33254795

13. Clunies-Ross PJ, Smith GPS, Gordon KC, Gaw S.
Synthetic shorelines in New Zealand? Quantification
and characterisation of microplastic pollution on
Canterbury's coastlines. New Zealand J Marine
Freshwater Res. 2016;50(2):317-25. doi:
10.1080/00288330.2015.1132747

14.Cole M, Lindeque P, Halsband C, Galloway TS.
Microplastics as contaminants in the marine
environment: a review. Mar Pollut Bull.
2011;62(12):2588-97. doi:
10.1016/j.marpolbul.2011.09.025 pmid: 22001295

15. Avio CG, Pittura L, d'Errico G, Abel S, Amorello S,
Marino G, et al. Distribution and characterization of
microplastic particles and textile microfibers in

Adriatic food webs: General insights for
biomonitoring strategies. Environ Pollut.
2020;258:113766. doi:

10.1016/j.envpol.2019.113766 pmid: 31855672

()

16. Seltenrich N. New link in the food chain? Marine
plastic pollution and seafood safety. 2015. doi:
10.1289/ehp.123-A34

17.Loughlin C, Marques Mendes AR, Morrison L,
Morley A. The role of oceanographic processes and
sedimentological settings on the deposition of
microplastics in marine sediment: Icelandic waters.
Mar  Pollut Bull.  2021;164:111976.  doi:
10.1016/j.marpolbul.2021.111976 pmid: 33517089

18. Sutton R, Mason SA, Stanek SK, Willis-Norton E,
Wren IF, Box C. Microplastic contamination in the
San Francisco Bay, California, USA. Mar Pollut
Bull. 2016;109(1):230-5. doi:
10.1016/j.marpolbul.2016.05.077 pmid: 27289280

19. Mani T, Primpke S, Lorenz C, Gerdts G, Burkhardt-
Holm P. Microplastic Pollution in Benthic
Midstream Sediments of the Rhine River. Environ
Sci Technol. 2019;53(10):6053-62. doi:
10.1021/acs.est.9b01363 pmid: 31021624

20. Zarfl C, Fleet D, Fries E, Galgani F, Gerdts G,
Hanke G, et al. Microplastics in oceans. Mar Pollut
Bull. 2011,62(8):1589-91. doi:
10.1016/j.marpolbul.2011.02.040 pmid: 21440270

21.Qu X, Su L, Li H, Liang M, Shi H. Assessing the
relationship between the abundance and properties
of microplastics in water and in mussels. Sci Total
Environ. 2018;621:679-86. doi:
10.1016/j.scitotenv.2017.11.284 pmid: 29197287

22.Van Cauwenberghe L, Vanreusel A, Mees J, Janssen
CR. Microplastic pollution in deep-sea sediments.
Environ Pollut. 2013;182:495-9. doi:
10.1016/j.envpol.2013.08.013 pmid: 24035457

23.Prata JC, da Costa JP, Duarte AC, Rocha-Santos T.
Methods for sampling and detection of microplastics
in water and sediment: A critical review. TrAC
Trend Anal Chemist. 2019;110:150-9. doi:
10.1016/j.trac.2018.10.029

24.Jang M, Shim WJ, Cho Y, Han GM, Song YK,
Hong SH. A close relationship between microplastic
contamination and coastal area use pattern. Water
Res. 2020;171:115400. doi:
10.1016/j.watres.2019.115400 pmid: 31874389

25.Doyle MJ, Watson W, Bowlin NM, Sheavly SB.
Plastic particles in coastal pelagic ecosystems of the
Northeast Pacific ocean. Mar Environ Res.
2011;71(1):41-52. doi:
10.1016/j.marenvres.2010.10.001 pmid: 21093039

26.Liu LY, Mai L, Zeng EY. Plastic and Microplastic
Pollution: From Ocean Smog to Planetary Boundary
Threats. In A New Paradigm for Environmental
Chemistry and Toxicology. Springer, Singapore.
2020:229-40. doi: 10.1007/978-981-13-9447-8 14

27.Hidalgo-Ruz V, Gutow L, Thompson RC, Thiel M.
Microplastics in the marine environment: a review
of the methods used for identification and
quantification. Environ Sci Technol.
2012;46(6):3060-75. doi: 10.1021/es2031505 pmid:
22321064

28.Wright SL, Thompson RC, Galloway TS. The
physical impacts of microplastics on marine


http://dx.doi.org/10.1016/j.marpolbul.2017.01.082
http://dx.doi.org/10.1016/j.marpolbul.2017.01.082
http://ncbi.nlm.nih.gov/pubmed/28449819
http://dx.doi.org/10.1007/978-3-319-16510-3_10
http://dx.doi.org/10.1016/j.marenvres.2015.10.014
http://dx.doi.org/10.1016/j.marenvres.2015.10.014
http://ncbi.nlm.nih.gov/pubmed/26559150
http://dx.doi.org/10.3390/toxics9020041
http://dx.doi.org/10.3390/toxics9020041
http://ncbi.nlm.nih.gov/pubmed/33671786
http://dx.doi.org/10.1016/j.envint.2017.02.013
http://ncbi.nlm.nih.gov/pubmed/28284818
http://ncbi.nlm.nih.gov/pubmed/28284818
http://dx.doi.org/10.1007/s11356-017-9910-8
http://dx.doi.org/10.1007/s11356-017-9910-8
http://ncbi.nlm.nih.gov/pubmed/28815367
http://dx.doi.org/10.1016/j.marpolbul.2021.112148
http://dx.doi.org/10.1016/j.marpolbul.2021.112148
http://ncbi.nlm.nih.gov/pubmed/33610108
http://dx.doi.org/10.1016/j.marpolbul.2011.05.030
http://ncbi.nlm.nih.gov/pubmed/21742351
http://ncbi.nlm.nih.gov/pubmed/21742351
http://dx.doi.org/10.1016/j.jhazmat.2020.123786
http://dx.doi.org/10.1016/j.jhazmat.2020.123786
http://ncbi.nlm.nih.gov/pubmed/33254795
http://dx.doi.org/10.1080/00288330.2015.1132747
http://dx.doi.org/10.1080/00288330.2015.1132747
http://dx.doi.org/10.1016/j.marpolbul.2011.09.025
http://dx.doi.org/10.1016/j.marpolbul.2011.09.025
http://ncbi.nlm.nih.gov/pubmed/22001295
http://dx.doi.org/10.1016/j.envpol.2019.113766
http://dx.doi.org/10.1016/j.envpol.2019.113766
http://ncbi.nlm.nih.gov/pubmed/31855672
http://dx.doi.org/10.1289/ehp.123-A34
http://dx.doi.org/10.1289/ehp.123-A34
http://dx.doi.org/10.1016/j.marpolbul.2021.111976
http://dx.doi.org/10.1016/j.marpolbul.2021.111976
http://ncbi.nlm.nih.gov/pubmed/33517089
http://dx.doi.org/10.1016/j.marpolbul.2016.05.077
http://dx.doi.org/10.1016/j.marpolbul.2016.05.077
http://ncbi.nlm.nih.gov/pubmed/27289280
http://dx.doi.org/10.1021/acs.est.9b01363
http://dx.doi.org/10.1021/acs.est.9b01363
http://ncbi.nlm.nih.gov/pubmed/31021624
http://dx.doi.org/10.1016/j.marpolbul.2011.02.040
http://dx.doi.org/10.1016/j.marpolbul.2011.02.040
http://ncbi.nlm.nih.gov/pubmed/21440270
http://dx.doi.org/10.1016/j.scitotenv.2017.11.284
http://dx.doi.org/10.1016/j.scitotenv.2017.11.284
http://ncbi.nlm.nih.gov/pubmed/29197287
http://dx.doi.org/10.1016/j.envpol.2013.08.013
http://dx.doi.org/10.1016/j.envpol.2013.08.013
http://ncbi.nlm.nih.gov/pubmed/24035457
http://dx.doi.org/10.1016/j.trac.2018.10.029
http://dx.doi.org/10.1016/j.trac.2018.10.029
http://dx.doi.org/10.1016/j.watres.2019.115400
http://dx.doi.org/10.1016/j.watres.2019.115400
http://ncbi.nlm.nih.gov/pubmed/31874389
http://dx.doi.org/10.1016/j.marenvres.2010.10.001
http://dx.doi.org/10.1016/j.marenvres.2010.10.001
http://ncbi.nlm.nih.gov/pubmed/21093039
http://dx.doi.org/10.1007/978-981-13-9447-8_14
http://dx.doi.org/10.1021/es2031505
http://ncbi.nlm.nih.gov/pubmed/22321064
http://ncbi.nlm.nih.gov/pubmed/22321064

Mohajeri et al.

olylKas 5 5,2lgo

29

30.

31.

32.

organisms: a review. Environ Pollut. 2013;178:483-
92. doi: 10.1016/j.envpol.2013.02.031 pmid:
23545014

.Barboza LGA, Dick Vethaak A, Lavorante B,

Lundebye AK, Guilhermino L. Marine microplastic
debris: An emerging issue for food security, food
safety and human health. Mar Pollut Bull.
2018;133:336-48. doi:
10.1016/j.marpolbul.2018.05.047 pmid: 30041323
Baechler BR, Granek EF, Hunter MV, Conn KE.
Microplastic concentrations in two Oregon bivalve
species: Spatial, temporal, and species variability.
Limnol Oceanograph Letter. 2020;5(1):54-65. doi:
10.1002/1012.10124

Corinaldesi C, Canensi S, Dell'Anno A, Tangherlini
M, Di Capua I, Varrella S, et al. Multiple impacts of
microplastics can threaten marine habitat-forming
species. Commun Biol. 2021;4(1):431. doi:
10.1038/s42003-021-01961-1 pmid: 33785849
Deng H, Wei R, Luo W, Hu L, Li B, Di Y, et al.
Microplastic pollution in water and sediment in a
textile industrial area. Environ Pollut.
2020;258:113658. doi:
10.1016/j.envpol.2019.113658 pmid: 31838382

%)

33.

34.

35.

36.

Foshtomi MY, Oryan S, Taheri M, Bastami KD,
Zahed MA. Composition and abundance of
microplastics in surface sediments and their
interaction with sedimentary heavy metals, PAHs
and TPH (total petroleum hydrocarbons). Marine
Pollut Bullet. 2019;149:110655. doi:
10.1016/j.marpolbul.2019.110655

Murray OM, Bisset JM, Gilligan PJ, Hannan MM,
Murray JG. Respirators and surgical facemasks for
COVID-19: implications for MRI. Clin Radiol.
2020;75(6):405-7. doi: 10.1016/j.crad.2020.03.029
pmid: 32299617

Chintalapudi N, Battineni G, Amenta F. COVID-19
virus outbreak forecasting of registered and
recovered cases after sixty day lockdown in Italy: A
data driven model approach. J Microbiol Immunol
Infect. 2020;53(3):396-403. doi:
10.1016/j.jmii.2020.04.004 pmid: 32305271

Lin YH, Liu CH, Chiu YC. Google searches for the
keywords of "wash hands" predict the speed of
national spread of COVID-19 outbreak among 21
countries. Brain Behav Immun. 2020;87:30-2. doi:
10.1016/j.bbi.2020.04.020 pmid: 32283286


http://dx.doi.org/10.1016/j.envpol.2013.02.031
http://ncbi.nlm.nih.gov/pubmed/23545014
http://ncbi.nlm.nih.gov/pubmed/23545014
http://dx.doi.org/10.1016/j.marpolbul.2018.05.047
http://dx.doi.org/10.1016/j.marpolbul.2018.05.047
http://ncbi.nlm.nih.gov/pubmed/30041323
http://dx.doi.org/10.1002/lol2.10124
http://dx.doi.org/10.1002/lol2.10124
http://dx.doi.org/10.1038/s42003-021-01961-1
http://dx.doi.org/10.1038/s42003-021-01961-1
http://ncbi.nlm.nih.gov/pubmed/33785849
http://dx.doi.org/10.1016/j.envpol.2019.113658
http://dx.doi.org/10.1016/j.envpol.2019.113658
http://ncbi.nlm.nih.gov/pubmed/31838382
http://dx.doi.org/10.1016/j.marpolbul.2019.110655
http://dx.doi.org/10.1016/j.marpolbul.2019.110655
http://dx.doi.org/10.1016/j.crad.2020.03.029
http://ncbi.nlm.nih.gov/pubmed/32299617
http://dx.doi.org/10.1016/j.jmii.2020.04.004
http://dx.doi.org/10.1016/j.jmii.2020.04.004
http://ncbi.nlm.nih.gov/pubmed/32305271
http://dx.doi.org/10.1016/j.bbi.2020.04.020
http://dx.doi.org/10.1016/j.bbi.2020.04.020
http://ncbi.nlm.nih.gov/pubmed/32283286

JOC. 12(48): 46-56, Winter 2022 IFee sl FA o)las Y ales . puslids pugil il

AUTHOR(S) BIOSKETCHES

Mohajeri, L., Ostovan Kish Drilling Company (OKDC), Tehran, Iran
> Mohajerileila@yahoo.com

Shayesteh, A A ., School of Environment, College of Engineering, University of Tehran, Tehran, Iran

< shayesteh.ali@ut.ac.ir

Zahed, MA., Assisstant Professor, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran

< zahed51@yahoo.com

Pakravan, M., Ostovan Kish Drilling Company (OKDC), Tehran, Iran

M pakravan.mp@gmail.com

HOW TO CITE THIS ARTICLE

(e ENNAELILINTI)MMohajeri L, Shayesteh AA, Zahed MA, Pakravan M. Fate and Effect of Micro Plastic in the
Aquatic Environment. J Oceanography. 2022; 12(48): 46-56.

d http://doi.org/10.52547/joc.12.48.46

@ http://joc.inio.ac.ir/article-1-1594-fa.html
U https://orcid.org/0000-0002-8311-5238

COPYRIGHTS

@ @@@ ©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution (CC
BY NC SA BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original authors

and source are cited. No permission is required from the authors or the publishers.

oY)


mailto:Mohajerileila@yahoo.com
mailto:shayesteh.ali@ut.ac.ir
http://joc.inio.ac.ir/browse.php?mag_id=45&slc_lang=en&sid=1
http://doi.org/10.12345/joc.10.**.***
http://doi.org/10.12345/joc.10.**.***

