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Editorial

Hazardous Effects of Endocrine Disrupting 
Compounds in Aquatic Organisms

The widespread use of different chemicals in various 
sectors like industry, agriculture, medical treatment, and 
even in common domestic conveniences, has posed a 
potential threat to ecology and human health. Chemical 
released by different anthropogenic activities has become 
one of the important environmental pollutants due to 
their massive production, extensive use, persistent and 
accumulative in nature [1]. Among these chemicals the 
presence of endocrine disrupting compounds (EDCs) is 
of great concern as they invade the ecosystem and aquatic 
environment by various routes e.g. household and Industrial 
waste water, wastewater discharged from treatment plants, 
effluents, agricultural run offs etc [2-4]. These endocrine 
disrupting compounds include varieties of chemicals like 
pesticides (polychlorinated biphenyls, DDT), fungicides 
(tebuconazole and Hexaconazole), xenoestrogens (bisphenol 
A, 17β-estradiol and 17a-ethynylestradiol), metformin, 
synthetic musk etc. As aquatic animals remain in exposure of 
environmental pollutants in water, they may be regarded as 
important indicators for the toxicity assessment of endocrine 
disrupting chemicals [5]. EDCs are great threat to the aquatic 
life which in turn might also affect the human health as 
aquatic animals particularly fish are being consumed at 
large scale as rich source of nutrients. These EDCs enter into 
or fish body via skin, gills or through contaminated foods. 
These endocrine disrupting compounds are well known for 
exerting deleterious effects on the endocrine system [6,7] by 
impairing hormonal homeostasis either by interfering the 
synthesis, secretion, transport, metabolism or excretion or 
by imitating the effects of endogenous hormones that results 
in adverse impact on the development, reproduction and 

performance of living species [8,9]. Studies have revealed 
that the adverse effects of EDCs are often permanent and 
can be considered as epigenetic modulators that can lead to 
likely transgenerational effects [10,11]. Hazardous effects 
of EDCs in aquatic organisms especially in fishes have been 
reported earlier in various studies [12-14]. Ye T, et al. [15] 
reported reduced fertilization rate of oocytes, decreased the 
egg production and increased plasma 17β estradiol (E2) in 
fishes exposed to a plastic softener i.e., di-(2-ethylhexyl)-
phthalate (DEHP), used in manufacturing industry. One of 
the world’s well-known anti-diabetic drugs metformin has 
been found to increase regulation of mRNA that encode 
vitellogenin egg protein present in male fish resulting in 
unfavourable effects on fertility and reproduction [16]. 
Dércia Santos, et al. [17] reported malformations and altered 
physiology in the fish larvae, exposed to 17α-ethinylestradiol 
and genistein which was attributed to up regulation of ER 
and AR signalling pathways (gene esr1) and apoptotic 
pathways (c-jun genes) by these chemicals. Exposure to 
EDC’s also resulted in development of intersex or ovotestes 
condition in gonochoristic species of fish and reduced sperm 
quality [18,19]. Jie Hou, et al. [20] reported adverse effects 
in ovaries following long-term exposure to Microcystin-LR 
which included decreased ovary weight, growth inhibition, 
decreased ovarian testosterone levels and ovarian ultra-
pathological lesions. Several triazoles are also known to act 
as EDC’s and has been described to change the transcription 
of genes which is involved in homoeostasis of steroid like 
thyroid hormone, corticotrophin-releasing hormone and 
thyronine deiodinase (Dio1 and Dio2) [21]. Also Liang Yu, 
et al. [12] found significant increase in triiodothyronine 
(T3) concentrations and decrease in thyroxine (T4) levels 
in zebra fish larvae following exposure to hexaconazole 
and tebuconazole representing endocrine disruption 
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which was attributed to induction of Dio2 transcription. 
Jyotshna Kanungo, et al. [22] reported effects of nicotine 
on neuronal development and estrogen levels in zebra fish 
and found its antiestrogenic activity, altered the expression 
of important biomarkers such as vtg 1 and vtg 2 and 
cytochrome p450 aromatase (cyp19a1a and cyp19a1b) at 
the level of transcription. Zhang Y, et al. [23] reported that 
bisphenol A (BPA) can induce change in ovarian morphology 
that can lead to higher proportion of premature oocytes 
and many atretic follicles in Gobius rarus. Many deformed 
follicles and degenerating vitellogenic oocytes suggested a 
defect in follicle recruitment have been observed in female 
gonads of Gobiocypris rarus after exposed to 2, 4-Dichloro-6- 
nitrophenol Chen R, et al. [24]. Sridevi P, et al. [14] reported 
that 17α-ethynylestradiol (EE2) and diethylstilbestrol 
(DES) can significantly altered transcript level and the 
activity of aromatase (important enzyme for biosynthesis 
of estrogen) in catfish Clarias gariepinus. Fitzgerald AC, et 
al. [13] demonstrated in zebrafish model and observed that 
three alkylphenols, e.g. 4-nonylphenol, tetrabromobisphenol 
A, and tetrachlorobisphenol A (5–100 nM), and low BPA 
concentrations (10–200 nM) have ability to disrupt oocyte 
maturation via a non-genomic mechanism of action that 
involve the activation of the Gper/Egfr/Mapk3/1 pathway. 
In marine medaka, Oryzias melastima, an antifouling agent 
3, 3″ diindolylmethane (DIM) at relatively low doses (0 
and 8.5 μg/l) can produce abnormal eggshell proteins and 
vitellogenin in the testis that undoubtedly highlight its 
estrogenic potency [25,26]. Wang P, et al. [27] reported that 
flutamide (FLU), DES and their combination can induce 
decrease in sperm concentration, loss of spermatogenesis 
and also can affect both meiotic and apoptotic processes. 
Exposure of triclocarban and inorganic mercury in zebrafish 
caused alterations in testis morphology due to variations 
in steroidogenic genes, such as cyp17, cyp19a, 3β-HSD and 
17β-HSD [27].

Concluding Remarks

EDCs are great concern as they invade the ecosystem 
and aquatic environments by various routs and have adverse 
effects on aquatic organisms. EDCs induced alteration in 
physiopathology leading to hormonal disturbance in aquatic 
organisms might also show negative impacts on human being 
through food chain. Therefore, more studies are needed to be 
carried out in order to understand the mechanism of EDCs 
based on the principle of endocrinology so that proper risk 
assessment of EDCs could be evaluated. 

References

1. Kajta M, Wojtowicz AK (2013) Impact of endocrine-
disrupting chemicals on neural development and the 
onset of neurological disorders. Pharmacol Rep 65(6): 

1632-1639.

2. Dan Liu, Wu S, Xu H, Zhang Q, Zhang S, et al. (2017) 
Distribution and bioaccumulation of endocrine 
disrupting chemicals in water, sediment and fishes in 
a shallow Chinese freshwater lake: Implications for 
ecological and human health risks. Ecotoxicol Environ 
Saf 140: 222-229.

3. Zhang C, Li Y, Wang, Niu L, Cai W (2016) Occurrence 
of endocrine disrupting compounds in aqueous 
environment and their bacterial degradation: a review. 
Crit. Rev. Environ. Sci. Technol 46: 1- 59.

4. Gorga M, Insa S, Petrovic M, Barcelo D (2015) Occurrence 
and spatial distribution of EDCs and related compounds 
in waters and sediments of Iberian rivers. Sci. Total 
Environ 503 (504): 69-86. 

5. Jin Y, Chen R, Liu W, Fu Z (2010) Effect of endocrine 
disrupting chemicals on the transcription of genes 
related to the innate immune system in the early 
developmental stage of zebra fish (Danio rerio). Fish 
Shellfish Immunol 28(5-6): 854-861.

6. Mills LJ, Chichester C (2005) Review of evidence: 
are endocrine-disrupting chemicals in the aquatic 
environment impacting fish populations?. Sci Total 
Environ 343: 1-34.

7. Segner H, Caroll K, Fenske M, Janssen CR, Maack G, et al. 
(2003) Identification of endocrinedisrupting effects in 
aquatic vertebrates and invertebrates: report from the 
European IDEA project. Ecotoxicol Environ Saf 54(3): 
302-314.

8. Denslow N, Sepúlveda M (2007) Ecotoxicological effects 
of endocrine disrupting compounds on fish reproduction. 
Fish Oocyte pp: 255-322.

9. Chang HS, Choo KH, Lee B, Choi SJ (2009) The methods 
of identification, analysis, and removal of endocrine 
disrupting compounds (EDCs) in water. J Hazard Mater 
172(1): 1-12.

10. Anway MD, Cupp AS, Uzumcu M, Skinner MK (2005) 
Epigenetic transgenerational actions of endocrine 
disruptors and male fertility. Science 308: 1466-1469.

11. Waring RH, Harris RM (2011) Endocrine disrupters – A 
threat to women’s health? Maturitas 68(2): 111-115.

12. Liang Yu , Chen M, Liu Y, Gui W, Zhu G (2013) Thyroid 
endocrine disruption in zebrafish larvae following 
exposure to hexaconazole and tebuconazole Aquatic 
Toxicology 138-139: 35-42.

https://medwinpublishers.com/IZAB/
https://pubmed.ncbi.nlm.nih.gov/24553011/
https://pubmed.ncbi.nlm.nih.gov/24553011/
https://pubmed.ncbi.nlm.nih.gov/24553011/
https://pubmed.ncbi.nlm.nih.gov/24553011/
https://pubmed.ncbi.nlm.nih.gov/28267651/
https://pubmed.ncbi.nlm.nih.gov/28267651/
https://pubmed.ncbi.nlm.nih.gov/28267651/
https://pubmed.ncbi.nlm.nih.gov/28267651/
https://pubmed.ncbi.nlm.nih.gov/28267651/
https://pubmed.ncbi.nlm.nih.gov/28267651/
https://www.tandfonline.com/doi/abs/10.1080/10643389.2015.1061881
https://www.tandfonline.com/doi/abs/10.1080/10643389.2015.1061881
https://www.tandfonline.com/doi/abs/10.1080/10643389.2015.1061881
https://www.tandfonline.com/doi/abs/10.1080/10643389.2015.1061881
https://pubmed.ncbi.nlm.nih.gov/25017635/
https://pubmed.ncbi.nlm.nih.gov/25017635/
https://pubmed.ncbi.nlm.nih.gov/25017635/
https://pubmed.ncbi.nlm.nih.gov/25017635/
https://pubmed.ncbi.nlm.nih.gov/20153439/
https://pubmed.ncbi.nlm.nih.gov/20153439/
https://pubmed.ncbi.nlm.nih.gov/20153439/
https://pubmed.ncbi.nlm.nih.gov/20153439/
https://pubmed.ncbi.nlm.nih.gov/20153439/
https://pubmed.ncbi.nlm.nih.gov/15862833/
https://pubmed.ncbi.nlm.nih.gov/15862833/
https://pubmed.ncbi.nlm.nih.gov/15862833/
https://pubmed.ncbi.nlm.nih.gov/15862833/
https://pubmed.ncbi.nlm.nih.gov/12651186/
https://pubmed.ncbi.nlm.nih.gov/12651186/
https://pubmed.ncbi.nlm.nih.gov/12651186/
https://pubmed.ncbi.nlm.nih.gov/12651186/
https://pubmed.ncbi.nlm.nih.gov/12651186/
https://link.springer.com/chapter/10.1007/978-1-4020-6235-3_10
https://link.springer.com/chapter/10.1007/978-1-4020-6235-3_10
https://link.springer.com/chapter/10.1007/978-1-4020-6235-3_10
https://pubmed.ncbi.nlm.nih.gov/19632774/
https://pubmed.ncbi.nlm.nih.gov/19632774/
https://pubmed.ncbi.nlm.nih.gov/19632774/
https://pubmed.ncbi.nlm.nih.gov/19632774/
https://pubmed.ncbi.nlm.nih.gov/15933200/
https://pubmed.ncbi.nlm.nih.gov/15933200/
https://pubmed.ncbi.nlm.nih.gov/15933200/
https://pubmed.ncbi.nlm.nih.gov/21075568/
https://pubmed.ncbi.nlm.nih.gov/21075568/
https://www.sciencedirect.com/science/article/pii/S0166445X1300088X
https://www.sciencedirect.com/science/article/pii/S0166445X1300088X
https://www.sciencedirect.com/science/article/pii/S0166445X1300088X
https://www.sciencedirect.com/science/article/pii/S0166445X1300088X


International Journal of Zoology and Animal Biology3

Samim AR and Vaseem H. Hazardous Effects of Endocrine Disrupting Compounds in 
Aquatic Organisms. Int J Zoo Animal Biol 2021, 4(1): 000267.

Copyright©  Samim AR and Vaseem H.

13. Fitzgerald AC, Peyton C, Dong J, Thomas P (2015) 
Bisphenol A and related alkylphenols exert nongenomic 
estrogenic actions through a G protein-coupled estrogen 
receptor 1 (Gper)/epidermal growth factor receptor 
(Egfr) pathway to inhibit meiotic maturation of zebrafish 
oocytes. Biol Reprod 93: 135. 

14. Sridevi P, Chaitanya RK, Prathibha Y (2015) Early 
exposure of 17α-ethynylestradiol and diethylstilbestrol 
induces morphological changes and alters ovarian 
steroidogenic pathway enzyme gene expression in 
catfish, Clarias gariepinus. Environ Toxicol 30(4): 439-
451. 

15. Ye T, Kang M, Huang Q, Fang C, Chen Y, Shen H, et al. 
(2014) Exposure to DEHP and MEHP from hatching 
to adulthood causes reproductive dysfunction and 
endocrine disruption in marine medaka (Oryzias 
melastigma). Aquatic Toxicol 146: 115-126. 

16. Nicholas J Niemuth, Renee Jordan, Jordan Crago, Chad 
Blanksma, Rodney Johnson et al. (2014) Metformin 
exposure at environmentally relevant concentrations 
causes potential endocrine disruption in adult male fish. 
Environmental Toxicology and Chemistry 34(2): 291-
296. 

17. Santos D, Matos M, Coimbra AM (2014) Developmental 
toxicity of endocrine disruptors in early life stages 
of zebrafish, a genetic and embryogenesis study 
Neurotoxicology and Teratology 46: 18-25.

18. Metcalfe CD, Kidd KA, Sumpter JP (2010) Chemically 
Induced Alterations to Gonadial Differentiation in Fish. 
Fish Disease and Disorders. Volume 2: Non-infectious 
Disorders. In: 2nd (Edn.), Leatherl JF, Woo PTK, et al. 
(Eds.).

19. Marchand MJ, Pieterse GM, Barnhoorn IE (2010) 
Sperm motility and testicular histology as reproductive 
indicators of fish health of two feral fish species from a 
currently DDT sprayed area, South Africa. J Appl Ichthyol 
26: 707-714.

20. Hou J, Li L, Xue T, Long M, Su Y, et al. (2015) Hepatic 
positive and negative antioxidant responses in zebrafish 
after intraperitoneal administration of toxic microcystin-
LR. Chemosphere 120: 729-736.

21. Mnif W, Hassine, AI, Bouaziz A, Bartegi A, Thomas 
O (2011) Effect of endocrine disruptor pesticides: a 
review. International Journal of Environmental Research 
and Public Health 8: 2265-2303.

22. Kanungo J, Cuevas E, Guo X, Lopez AG, Ramirez-Lee MA, 
et al. (2012) Nicotine alters the expression of molecular 
markers of endocrine disruption in zebrafish. Neurosci 
Lett 526(2): 133-137. 

23. Zhang Y, Gao J, Xu P (2014) Low-dose bisphenol A 
disrupts gonad development and steroidogenic genes 
expression in adult female rare minnow Gobiocypris 
rarus. Chemosphere 112: 435-442. 

24. Chen R, Liu C, Yuan L, (2016) 2, 4-Dichloro-6- nitrophenol, 
a photonitration product of 2, 4-dichlorophenol, caused 
anti-androgenic potency in Chinese rare minnows 
(Gobiocypris rarus). Environ Pollut 216: 591-598. 

25. Chen L, Au DWT, Hu C (2017) Linking genomic responses 
of gonads with reproductive impairment in marine 
medaka (Oryzias melastigma) exposed chronically 
to the chemopreventive and antifouling agent, 
3,3″-diindolylmethane (DIM). Aquat Toxicol 183: 135-
143. 

26. Yin P, Li YW, Chen QL, Liu ZH (2017) Diethylstilbestrol, 
flutamide and their combination impaired the 
spermatogenesis of male adult zebrafish through 
disrupting HPG axis, meiosis and apoptosis. Aquat 
Toxicol 185: 129-137.

27. Wang P, Du Z, Gao S (2016) Impairment of reproduction 
of adult zebrafish (Danio rerio) by binary mixtures of 
environmentally relevant concentrations of triclocarban 
and inorganic mercury. Ecotoxicol Environ Saf 134: 124-
132. 

https://medwinpublishers.com/IZAB/
https://academic.oup.com/biolreprod/article/93/6/135,%201-11/2434376
https://academic.oup.com/biolreprod/article/93/6/135,%201-11/2434376
https://academic.oup.com/biolreprod/article/93/6/135,%201-11/2434376
https://academic.oup.com/biolreprod/article/93/6/135,%201-11/2434376
https://academic.oup.com/biolreprod/article/93/6/135,%201-11/2434376
https://academic.oup.com/biolreprod/article/93/6/135,%201-11/2434376
https://onlinelibrary.wiley.com/doi/abs/10.1002/tox.21920
https://onlinelibrary.wiley.com/doi/abs/10.1002/tox.21920
https://onlinelibrary.wiley.com/doi/abs/10.1002/tox.21920
https://onlinelibrary.wiley.com/doi/abs/10.1002/tox.21920
https://onlinelibrary.wiley.com/doi/abs/10.1002/tox.21920
https://onlinelibrary.wiley.com/doi/abs/10.1002/tox.21920
https://pubmed.ncbi.nlm.nih.gov/24292025/
https://pubmed.ncbi.nlm.nih.gov/24292025/
https://pubmed.ncbi.nlm.nih.gov/24292025/
https://pubmed.ncbi.nlm.nih.gov/24292025/
https://pubmed.ncbi.nlm.nih.gov/24292025/
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/etc.2793
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/etc.2793
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/etc.2793
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/etc.2793
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/etc.2793
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/etc.2793
https://www.sciencedirect.com/science/article/abs/pii/S0892036214001561?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0892036214001561?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0892036214001561?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0892036214001561?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0045653514011564
https://www.sciencedirect.com/science/article/abs/pii/S0045653514011564
https://www.sciencedirect.com/science/article/abs/pii/S0045653514011564
https://www.sciencedirect.com/science/article/abs/pii/S0045653514011564
https://pubmed.ncbi.nlm.nih.gov/21776230/
https://pubmed.ncbi.nlm.nih.gov/21776230/
https://pubmed.ncbi.nlm.nih.gov/21776230/
https://pubmed.ncbi.nlm.nih.gov/21776230/
https://pubmed.ncbi.nlm.nih.gov/22922325/
https://pubmed.ncbi.nlm.nih.gov/22922325/
https://pubmed.ncbi.nlm.nih.gov/22922325/
https://pubmed.ncbi.nlm.nih.gov/22922325/
https://www.sciencedirect.com/science/article/abs/pii/S0045653514006018
https://www.sciencedirect.com/science/article/abs/pii/S0045653514006018
https://www.sciencedirect.com/science/article/abs/pii/S0045653514006018
https://www.sciencedirect.com/science/article/abs/pii/S0045653514006018
https://www.sciencedirect.com/science/article/abs/pii/S0269749116305048?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0269749116305048?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0269749116305048?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0269749116305048?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28063342/
https://pubmed.ncbi.nlm.nih.gov/28063342/
https://pubmed.ncbi.nlm.nih.gov/28063342/
https://pubmed.ncbi.nlm.nih.gov/28063342/
https://pubmed.ncbi.nlm.nih.gov/28063342/
https://pubmed.ncbi.nlm.nih.gov/28063342/
https://www.sciencedirect.com/science/article/abs/pii/S0166445X17300449?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166445X17300449?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166445X17300449?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166445X17300449?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166445X17300449?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0147651316303426?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0147651316303426?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0147651316303426?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0147651316303426?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0147651316303426?via%3Dihub
https://creativecommons.org/licenses/by/4.0/

	bau005
	Editorial
	Hazardous Effects of Endocrine Disrupting Compounds in Aquatic Organisms

	Concluding Remarks
	References

