Toxicity Effects of the Environmental Hormone 4-Tert-Octylphenol in
Zebrafish (Danio Rerio)

Saputra F*?, Chia-Hung Yen?, Chi-Ying Hsieh?, Tsung-Yin Ou*, Risjani Y?, Wee-Keat Cheah® and Shao-Yang Hu*

Department of Biological Science and Technology, National Pingtung University of Science and Technology, Pingtung, Taiwan

2Department of Aquaculture, Faculty of Fisheries and Marine Science, University of Brawijaya, Indonesia

3Department of Environmental Science and Engineering, National Pingtung University of Science and Technology, Pingtung, Taiwan

“‘Department of Industrial Engineering and Management, National Quemoy University, Kinmen, Taiwan

5School of Materials and Mineral Resources Engineering, Universiti Sains Malaysia Engineering Campus, 14300 Nibong Tebal, Penang, Malaysia

Abstract

4-tert-octylphenol (4-t-OP), an environmental exogenous estrogen is produced by microbial degradation of
alkylphenol polyethoxylates (APEOSs). Although it is well known that 4-t-OP can cause the feminization of male,
VWHULOLW\ DQG GH¢(FLHQF\ RI JRQDG GHYHORSPHQW RI DTXDWLF DQLPDOV E\ GLVU
less is known about the effects of 4-t-OP on embryonic development. Moreover, the presence of 4-t-OP were
detected in umbilical cord blood samples of newborns suggesting infants during development may expose to the
risk of 4-t-OP contaminant, hence to investigate the effect of 4-t-OP on physiological function during embryonic
GHYHORSPHQW LV QHFHVVDU\ ,Q WKH SUHVHQW VWXG\ JHEUD¢{VK HP[EU\RV H[SRVH
WR[LFLW\ RI W 23 7KH OHWKDO GRVH [/’ IRU ZLOG W\SH JHEUDgVK HPEU\RV |
approximately 1.0 uM, and a high ratio of cardiovascular defects were showed in survival embryos. To observe the
FDUGLRYDVFXODU GHIHFWYV PRUH HI¢FLHQWO\ 7J ¢O (*)3 JHEUD¢VK HPEU\RV ZDV
JROORZLQJ H[SRVXUH 73 ¢O (*)3 JHEUD¢VK HPEU\RV WR W 23 DW 0 IRU GD\V
revealed in cardiovascular system, including pericardical edema, irregular shape or incomplete looping of ventricle
and atrium, the absence of intersegmental vessel in the tail of notochord, unformed parachordal vessel and kinks
in the caudal vein. The phenotype of cardiovascular defects was accompanied by reduced heart rate and impaired
EORRG FLUFXODWLRQ 7KH P51$%$ H[SUHVVLRQ OHYHOV RI WUDQVFULSWLRQ IDFWRUV
formation and blood vessel development, were analyzed by RT-PCR. The results showed that the presence of

W 23 VLIQL,FDQWO\ LQGXF b .Hh8 Y5 V,\ahdReQused-cerHiavastllar defects by suppressing
transcription factor Nkx2.7, Hand2, Tbx2a, Tbx2b, Tbx5a, FGFla, GATA-4,-5and-6 LQ JHEUD¢(VK 7KH SUHVHQW VWX
VXJIJHVWYV WKDW W 23 DIIHFWV WKH FDUGLRYDVFXODU GHYHORSPHQW LQ JHEUD¢VI
4-t-OP potentially may take a risk of impaired cardiovascular function.
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rate variability is a representative index for evaluating the function of
cardiovascular function. e development of the cardiac circulation in
zebra sh is completed by 48 hpf, so the heart rate was examined at 48,
72 and 96 hpf to evaluate the e ects of 4-t-OP on cardiac contraction.
Although the heart rate of zebra sh at 48, 72 and 96 hpf were decreased
than control group following exposure to 4-t-OP at 0.5 pM, there
was no signi cant statistical di erence between control and 4-t-OP
treated group; however zebra sh embryos exposed to 1uM of 4-t-OP
signi cantly reduced heart rate at 48, 72 and 96 hpf compared to that
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