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Effect of Oxybenzone (Benzophenone-3) on Rock Bream Oplegnathus
fasciatus, Embryo Development
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Oxybenzone (Benzophenone-3; BP-3) is a compound used in sunscreens and enters the oceans due to improper
disposal. It is known to disrupt the endocrine signaling in marine organisms, leading to immune and reproductive
abnormalities in corals, shellfish and fishes. In this study, we investigated the effects of different concentrations of
BP-3 (0, 10, 100 and 1,000 pug/L) on the fertilized eggs and hatched larvae of Oplegnathus fasciatus. The morpho-
logical changes and hatching and survival rates during embryo development were assessed. In addition, the levels of
triiodothyronine (T3) were also measured. The hatched larvae exposed to BP-3 at concentrations of 10 and 100 pg/L
for 24 h displayed malformation of the tail. After 36 h of exposure to BP-3, spinal deformity was observed at all tested
concentrations. The hatching rate was significantly low when exposed to 100 pg/L of BP-3. A high levels of T3 was
observed when the larvae were exposed to BP-3 at a concentration of 1,000 pg/L for 96 h (the end of the experiment).
This may be related to increased size of larvae at 1,000 pg/L BP-3. In conclusion, our results suggested that BP-3 may
interfere with embryo development, resulting in a reduction in hatching rate and malformation of larvae.
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2014; Lopes et al., 2020; Thorel et al., 2020; Wijgerde et al.,
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Fig. 1. Embryonic development of rock bream, Oplegnathus fas-

ciatus, exposed to benzophenone-3. Scale bar indicate Imm. HAE,
hours after exposure. SM, spine malformation; TM, tail malforma-
tion.
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Fig. 2 Hatching rate (%) of rock bream embryos exposed to benzo-
phenone-3. Data are expressed as mean+SD. The asterisk indicates
a significant difference (¥*P<0.05) between the control and experi-
mental groups at 24 h of exposure. BP-3, Benzophenone-3.
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Fig. 3 Survival rate (%) of rock bream embryos exposed to benzo-
phenone-3 during 96 h. Data are expressed as mean+SD.
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Fig. 4. Total length (TL) of rock bream larvae exposed to benzo-
phenone-3. Data are expressed as mean+SD. The asterisks indicate
a significant difference (*P<0.05) between the control and experi-
mental groups.

A ot mEAfRo] ufdaps 79} Alojof AEEo| 1
asto] 9641 HAof| W= AN 7F AP S A TH(Fig. 3).

HetXE Xtofe] HY H T3 222 sk et

SAMIE e 24X 7o), B35 Zpojo] HAL iz
Fo A 1.18+0.03 mm, 10 pg/L 5= A] 1.24+0.04 mm,
100 pg/Loll A 1.28+0.04 mm, 7223 1,000 pg/L 5% Fof| A
1.35£0.04 mm=Z == =7} 271842 1o} 218 2joj9] 7
7% Z7Veke S B9k 1002} 1,000 pg/L e+ of
Ztol vsf 98 F715tATh(P<0.05) (Fig. 4). SAHIE
e 48X 7ol 1= F-3} Apof o] o] t kol A] 1.22+0.07
mm, 10 pg/LolA] 1.3540.04 mm, 100 pg/LoA] 1.30+0.08
mm, 712]3 1,000 pg/Loj A= 1.43+0.05 mm= 24 =3},
o =3 v L wf 1,000 pg/L FET A 5} xjofe] I
717} 528l 5713t tH(P<0.05).
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= Fig. 59 2t SAMIE Z 24417 o 1,000 pg/L A
oA 7H 2 T3 527k aE] 9] 2. 1(5.89+0.66 pmol/
mg), & BAA ol BE SAMIE AgtoA gzt
(5.69+0.66 pmol/mg)ol| H] 3l F-2]3HA| -2 T3 =25 LEf]
2L3L(P<0.05), 96 A1 7R ol 1= THA] 1,000 pg/Lof| A -§-28HA] 3=
2 FEE UEFH SITH(P<0.05).
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Fig. 5. Level of triiodothyronine (T3) in rock bream eggs and larvae exposed to BP-3. Data are expressed as mean+SEM (n = 6). The asterisks

indicate significant differences from control (P<0.05).

(Oncorhynchus mykiss), <-AF2](Oryzias latipes) 5 2EE 0.
2 RHgE o] glom i fi gAtelnh S oA = o] &
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Ak o] 4=0f Bakg-g HUE RS dtol|A] F3lgo]
A3 2 S 620 g/l 2 SR E ek BTt
(Coronado et al., 2008). Balazs et al. (2016) A| E.2}u] 4 Hj
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10,200, 18] 37 600 pg/LE 22} 1493} 1204 7F 59k =%
A, HE ol A APRE e gl on vol= Fol 5
AAA O B2 Gl P oL S 2R AR HE-S Yot
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