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Abstract

Wind power generation is a promising power generation facility field that is developing due to interest
in environmental protection and technological development. However, disturbance to humans and animals
has been reported due to noise generated during construction and operation. Therefore, we attempted to
evaluate the immune and physiological effects of stress caused by a sound pressure range of 125-155
dB/uPa in Korean rockfish (Sebastes schlegelii), a major aquaculture fish species in South Korea, by
reproducing the noise generated during the construction of a wind power plant. Significant effects were

confirmed for molecular biological and serological indicators,

and serious mortality occurred due to

artificial infection. These results indicate a more fatal effect on animals in aquaculture farms, which cannot
move or avoid undesirable habitats, unlike animals in natural conditions. Thus, it is important to develop
measures for environmental noise management.
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[Fig. 1] Heat map showing the expression levels of 41 genes with patterns according to sound
pressure after noise stimulation. The calculated log2 fold change compared to the control
sample; red indicates up-regulated expression, and blue indicates down-regulated expression.
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<Table 1> Clinical biochemistry tests including ALB, GLU, GOT, GPT and TCHO in Korean rockfish.

Serum assay

Time Total Body
course  Decibel  ALB GLU GOT GPT TCHO length weight
levels (g/dL) (mg/dL) (U/L) (U/L) (mg/dL) (cm) (8)
Control 1.4£0.1° 5.7+4.6" 11.342.3*  103+4.7°  291.0455.7°  15.5£0.9®  62.5:17.0™
125 dB 1.1£0.4*  30.0£31.2°  18.0£8.9°  6.0+5.0° 202.7+38.9° 14.8£1.6™  47.4+17.5%
1h 135 dB 1.5+0.4° 4715 33.0421.0°  4.340.6° 291.0+82.2° 16.9+1.9° 80.5+28.6°
145 dB 1.5£0.0°  183+13.1°  21.749.5°  8.0+3.0° 281.3+28.4° 14.0£1.4*  46.2+14.3™
155 dB 1.4£02°  22.0£17.1°  46.7+37.9°  8.7+8.0° 264.3+80.4° 13.4+1.0? 40.6+7.7*
Control 1.2+0.2% 1.740.6" 10.04£2.6°  6.1%1.0° 298.0+84.1° 15.2+1.0° 68.5+14.5%
125 dB 1.4£0.1% 6.7+8.1° 14.740.6®  11.049.5*  302.7+£34.5 15.5+1.0° 55.3+7.8°
3h 135 dB 1.540.1° 2.740.6" 18.0£4.6°  3.0£0.0° 409.0+8.5° 15.342.0° 68.7425.2°
145 dB 1.240.1% 3.0£0.0° 16.0£5.6°  3.0£0.0° 340.7£93.6° 16.10.8* 69.1+8.4°
155 dB 1.120.1% 2.340.6" 14.043.5®  5.0+2.6° 371.0+75.0° 16.140.9* 78.9+8.4°
Control 1.0£0.1* 43£1.2° 16.7£0.6°  7.7£0.6" 316.0+33.0° 15.442.0° 66.5+24.3"
125 dB 1.0£0.1° 2.7+0.6° 22.043.5°  9.7+3.2° 360.0£61.9° 15.3+0.9° 57.7+12.6°
3d 135 dB 0.3+0.0° 6.745.5°  277£13.6" 63423  329.5£102.5°  15.5+2.0° 66.3+30.8°
145 dB 1.1£0.2° 10.749.0* 19.048.9°  9.3%7.6" 309.3+70.3 15.0+0.7 52.1+£13.2°
155 dB 0.9+0.1* 8.3+11.8°  22.0420.0°  9.0+8.7° 286.7+65.3 15.241.1% 56.5+11.8°
Control 1.1£0.1%® 2.0+0.0° 15.7+4.7%  53+1.5° 427.3+16.0° 16.5+0.7% 86.5+8.9
125 dB 1.0+0.2° 2.04+0.0° 15.744.9*  93+1.5"  270.0£141.0°  15.7+2.1"  66.9+29.5%°
7d 135 dB 1.3£0.0° 2.3+0.6" 123128 7.3+2.5%  344.7+84.3% 17.8+2.3 92.6+32.9
145 dB 1.1£0.2® 3.3+1.5° 13.043.6°  8.0+1.0° 228.7+98 4° 14.5£1.5°  50.5£16.7™
155 dB 11402  163+24.0° 253+13.6° 5.743.1° 249 .3+61.2° 13.6+0.2* 40.4+1.0°
Control 1.240.1°  15.7+19.5"  5.740.6° 5.740.6* 311.0£66.5 16.5+1.2 80.4+13.8°
125 dB 0.9+0.8° 3.0£2.0° 8.042.6° 8.0+2.6°  211.0+1212°  17.5+1.9° 85.74+25.8°
14 d 135 dB 1.0+£0.4° 3.3+1.5° 9.0+2.6" 9.042.6°  242.0£126.6° 174437 89.8+53.5°
145 dB 1.0£0.0° 2.7+1.2° 8.3+3.1° 83+3.1°  266.7+127.3*  16.3%1.0° 73.0£12.4°
155 dB 1.0£0.6* 2.3+0.6° 7.342.5° 73+2.5°  211.0£148.1°  19.8£33"  119.93+54.4°

* Abbreviation: decibel (dB), albumin (ALB), glucose (GLU), glutamic oxalacetic transaminase (GOT), glutamic pyruvate
transaminase (GPT) and total cholesterol (TCHO)
* Data are presented as means + S.D. for three fish. Significant differences were noted at *P < 0.05 when compared to the

control group.
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[Fig. 2] Changes in serum cortisol levels of Korean rockfish according to exposure time to
noise stress. Data are presented as means = S.D. for three fish. Significant
differences were noted at *P < 0.05 when compared to the control group.
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[Fig. 3] Serum antibacterial activity against Streptococcus iniae after noise exposure. Data are
presented as means = S.D. for three fish. The difference in the survival rate between

the control group and the treatment group was statistically significant at *P < 0.05.
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