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Why #microplastic ?
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PS nanoplastics #inhibit_reproduction

In the Daphnia

Abnormal embryonic development in the freshwater crustacearbaphniagaleata
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reproduction and induce abnormal
embryonic development in the
freshwater crustacean Daphnia
‘galeata

Rongxue Cui, Shin Woong Kim & Youn-Joo An

© We assayed the toxicity of polystyrene nanoparticles (PS-NP, 52 nm) to Daphnia galeata. Survival and

: reproduction were significantly decreased in individuals exposed to 5 mg/L of PS-NP for 5 days, and

: embryos showed abnormal development, including a low hatching rate. Using fluorescence confocal

. microscopy, we recorded the transfer of PS-NP from the external surface of the body to the internal

. organs, including the thoracic appendices, ovaries, caudal appendices, and brood chamber, as well

: as PS-NP storage in lipid droplets. Although embryos were exposed to PS-NP in the brood chamber,

¢ they did not internalize PS-NP. Exposed D. galeata adults that were not pregnant stored significantly

: fewer lipid droplets than did the control group, and the lipid droplets that they did store were smaller;

: meanwhile, there were no significant changes in lipid storage in exposed pregnant individuals. Some

. embryos showed a high level of lipid storage, a response that occurs when embryos experience an

: abnormal state, and these embryos showed a very low hatching rate. However, the offspring of exposed
. adults showed normal survival and lipid storage. This study provides visual evidence that confirms the

© transfer and effects of PS-NP in Daphnia species, and suggests a relationship between toxicity and lipid
. storage.

Scientific Reports 7 (2017) 12095
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Abnormal embryonic development in the freshwater crustacearbaphniagaleata
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Sub-acute exposure to nanoplastics via two -chain trophic transfer

From brine shrimp Artemia franciscana to small yellow croaker Larimichthys polyactis

Marine Pollution Bulletin 175 (2022) 113314

Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www.elsevier.com/locate/marpolbul

Sub-acute exposure to nanoplastics via two-chain trophic transfer: From e
brine shrimp Artemia franciscana to small yellow croaker
Larimichthys polyactis

Lia Kim, Rongxue Cui, Jin Il Kwak, Youn-Joo An

Department of Environmental Health Science, Konkuk University, 120 Neungdong-ro, Gwangjin-gu, Seoul 05029, Republic of Korea

ARTICLE INFO ABSTRACT
Keywords: This study investigated the trophic transfer of nanoplastics in marine food chains. We fed nanoplastic-exposed
Food web

Artemia franciscana (brine shrimp) to Larimichthys polyactis (small yellow croaker) daily for eight days. Subse-
quently, the overall health condition, histopathological damage to the liver and digestive tract, and swimming
ability of the fish were measured. After the sub-acute exposure to nanoplastics via trophic transfer, the fish
showed inhibited growth, severe liver damage, as well as a poorer swimming ability compared to the control, The
swimming ability was especially affected, in terms of the overall movement as well as thigmotaxis. The results
thus clarified that even an indirect exposure to nanoplastics could induce neurotoxic effects and affect the
swimming ability of the fish. As fish are well-known human food resources, the possibility of such trophic
transfers affecting higher trophic level organisms, such as humans, cannot be ruled out.

Nanoplastic
Indirect exposure
Swimming ability

Marine Pollution Bulletin 175 (2022) 113314
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‘ 0.05g live food
nPS 54 s i /
7% %
After 2 h ﬁ

After 8 d _—
Washing 2 times A. franciscana
using ASW ingested nPS
nPS exposed L. polyactis
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Sub-acute exposure to nanoplastics via two -chain trophic transfer

From brine shrimp Artemia franciscana to small yellow croaker Larimichthys polyactis
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Effects of synthetic and natural microfibers on Daphnia magna
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Are they dependent on microfiber type ?

-
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Effects of synthetic and natural microfibers on Daphnia magna—-Are they
dependent on microfiber type?

Dokyung Kim, Haemi Kim, Youn-Joo An

Department of Environmental Health Science, Konkuk University, 120 Neungdong-ro, Gwangjin-gu, Seoul 05029, Korea

ARTICLE INFO

ABSTRACT

Keywords:
Microfibers
Daphnia magna
Depuration
After effects

Microfibers, which are sourced from textiles and some products from the fishery industry, are the biggest con-
tributors to microplastic pollution in aquatic ecosystems. In addition to these synthetic microfibers, naturally
derived microfibers can also be found in aquatic environments. However, there are limited studies on the eco-
toxicity of natural microfibers. To shed light on this topic, this study assessed and compared the toxicity of
natural and synthetic microfibers on Daphnia magna, using lyocell, polyester (PET) and polypropylene (PP)
microfibers. To evaluate the adverse effect of microfibers on D. magna, after effects including depuration, food
intake, growth, mortality, and immobilization rate were continually observed for up to 96 h after the initial 48 h
of exposure to the microfibers. Immobilization rate decreased in the following order: PP, PET, and lyocell.
However, the depuration of microfibers in the lyocell and PET treatment groups was similar, with higher
mortality rates than in the PP treatment group. Furthermore, despite the high rates of food intake following
exposure, the lyocell and PET exposed groups exhibited growth inhibition during the same period. This growth
inhibition corresponded with, and was likely due to, reductions in the length of gut microvilli, probably an
expression of gut damage, which is believed to have reduced nutrient absorption in the affected individuals.
Based on the results of this study, it was confirmed that even natural microfibers, and not just synthetic
microfibers, can have adverse effects on aquatic organisms. This study confirmed not only the toxicity of
microfibers, but also the consequences of their after effects. These results could be the basis for future research on
the after effects of microplastics on aquatic organisms and provide directions for further microplastic ecotoxicity
studies.

Aquatic Toxicology 240 (2021) 105968
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Effects of synthetic and natural microfibers on Daphnia magnha

Are they dependent on microfiber type ?
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Gut damage in the brine shrimp

Synthetic and natural microfibers induce gut damage in the brine shirtemiafranciscana

Contents lists available at ScienceDirect
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Synthetic and natural microfibers induce gut damage in the brine shrimp
Artemia franciscana

Lia Kim“, Sang A. Kim ", Tae Hee Kim ", Juhea Kim ¢, Youn-Joo An ™ *

“ Department of Environmental Health Science, Konkuk University, 120 Neungdong-ro, Gwangjin-gu, Seoul, 05029, Republic of Korea
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Keywords: The increasing amount of microplastics in aquatic ecosystems is a significant environmental issue, with adverse ’ 0 ' AT gt ae .o Ly T NS 0
Microfiber : L . ) . 0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
1ol ) effects on marine organisms including invertebrates and vertebrates. This study examined the effects of three Microfiber length (um, (n=565) Microfiber length (um, (n=581) Microfiber length (um, (n=523)
Am’:‘“ Sranciscana types of microfibers on the brine shrimp Artemia franciscana as the test species. The brine shrimps were exposed (A4 130 B4 120 (S 130
Synthetic to two commonly found synthetic microfibers (polypropylene and polyethylene terephthalate) and one natural
Gut damage s : ; - -
fiber (lyocell). The results suggest that the polyethylene terephthalate microfibers induced high mortality in 3
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Aquatic Toxicology 232 (2021) 105748
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Synthetic and natural microfibers induce gut damage in the brine shAirrgmiafranciscana
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-species food chain

The algaChlamydomonageinhardtii, water flea Daphnia magna fish Oryziassinensis and fishZaccotemminckii
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Trophic transfer and individual
impact of nano-sized polystyrene
in a four-species freshwater food
chain

Yooeun Chae, Dokyung Kim(, Shin Woong Kim & Youn-Joo An

This study investigated the trophic transfer, individval impact, and embryonic uptake of fluorescent
nano-sized polystyrene plastics (nanoplastics) through direct exposure in a freshwater ecosystem,

with a food chain containing four species. The alga Chlamydomonas reinhardtii, water flea Daphnia
magna, secondary-consumer fish Oryzias sinensis, and end-consumer fish Zacco temminckii were used
as test species. In the trophic transfer test, algae were exposed to 50 mg/L nanoplastics, defined as
plastic particles <100 nm in diameter; higher trophic level organisms were exposed through their diet.
In the direct exposure test, each species was directly exposed to nanoplastics. Microscopic analysis
confirmed that the nanoplastics adhered to the surface of the primary producer and were present in the
digestive organs of the higher trophic level species. Nanoplastics also negatively affected fish activity,
as measured by distance traveled and area covered, and induced histopathological changes in the livers
of fish that were directly exposed. Additionally, nanoplastics penetrated the embryo walls and were
present in the yolk sac of hatched juveniles. These observations clearly show that nanoplastics are easily
transferred through food chain, albeit because of high experimental dosages. Nevertheless, the results
strongly point to the potential health risks of nanoplastic exposure.

Scientific Reports 8 (2018) 284

Figure 1. Observation via optical microscopy (a-d) and confocal laser scanning microscopy (e) of the alga
Chlamydomonas reinhardtii (red emissions) directly exposed to nano-sized polystyrene (nPS; green emissions)
for 72h. Scale bar =20 (a-d) and 10 pm (e).
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#Trophic_transfer of Microplastics ina 4 -species food chain

The algaChlamydomonageinhardtii, water flea Daphnia magna fish Oryziassinensis and fishZaccotemminckii

Scientific Reports 8 (2018) 284



