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Effects of ultrasonic and microbubble treatment on serum components
and innate immunity in rainbow trout (Oncorhynchus mykiss)
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Rainbow trout (Oncorhynchus mykiss) were treated with ultrasonic (40kHz) and microbubble. The
organic serum components, glucose were decreased compared to control at microbubble single treat-
ment (M) and ultrasonic treatment (UL), but glucose concentrations in fish serum of all experimental
groups analyzed in this study were also within the normal range. The organic serum components,
cholesterol and total protein were no significant change by ultrasonic and microbubble treatment.
There were no significant changes in the lysozyme activity on ultrasonic and microbubble treatment.
Serum bactericidal activity decreased on ultrasonic single treatment (UL) compared to the control
(P<0.05), but the numbers of bacterial colonies were significantly lower than those in the negative
(PBS). The results of this study indicate that ultrasonic and microbubble treatment did not have a
critical effect on the serum composition and innate immunity of O. mykiss, and that it is a way
to do not significant stress on the fish body as a countermeasure against sea lice.
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Table 1. Ultrasonic and microbubble conditions in this experiment

Group name

Test condition

Control None
M#* Microbubble for 30 sec
UL** Ultrasonic 40kHz, 280W for 30 sec
UH*** Ultrasonic 40kHz, 400W for 30 sec
M + UL Microbubble for 30 sec + Ultrasonic 40kHz, 280W for 30 sec
M + UH Microbubble for 30 sec + Ultrasonic 40kHz, 400W for 30 sec

*. Microbubble treatment for 30 sec, **: Low intensity ultrasonic treatment at 40kHz, 280W for 30 sec, ***: High

intensity ultrasonic treatment at 40kHz, 400W for 30 sec
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Holl o) Ald= 1 = U7dE kit (Asan Pharm SHEM U
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Fig. 1. Change of organic serum components (glucose, cholesterol, and total protein) in rainbow trout (Oncorhynchus
mykiss) after treatment of ultrasonic and microbubble. Asterisk (*) means that there is statistical significance (P<0.05)
to the control. M, microbubble treatment for 30 sec; UL, low intensity ultrasonic treatment at 40kHz, 280W for
30 sec; UH, high intensity ultrasonic treatment at 40kHz, 400W for 30 sec; M + UL, microbubble and low intensity
ultrasonic treatment at 40kHz, 280W for 30 sec; M + UH, microbubble and high intensity ultrasonic treatment at
40kHz, 400W for 30 sec.



BT =3 EN
94 ARG - ol - g
Lysozyme activity
1600
=
~ 1400 §
§ 1200 o
= >
= —
; 1000 x
£ £
g 80 z
8 E
@ 600 =
g 3
N 4 23
i 400 'g
3 3
200 ]
-]
0
Control M UL UH M+UL M+ UH

194 - Asts - AR
Bactericidal activity

16 *
14
12 k
10 A
g |
6
4]
2
04

Control M UL UH M+ UL M+ UH Negative

Fig. 2. Change of innate immunity (lysozyme activity, bactericidal activity) in rainbow trout, after treatment to ultra-
sonic and microbubble. In negative, phosphate buffer saline (PBS) was used instead of fish serum. Asterisk (*)
means that there is statistical significance (P<0.05) to the control. M, microbubble treatment for 30 sec; UL, low
intensity ultrasonic treatment at 40kHz, 280W for 30 sec; UH, high intensity ultrasonic treatment at 40kHz, 400W
for 30 sec; M + UL, microbubble and low intensity ultrasonic treatment at 40kHz, 280W for 30 sec; M + UH,
microbubble and high intensity ultrasonic treatment at 40kHz, 400W for 30 sec.
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B A% 233 9 microbubble A 2]l whE
24501 2] EF cholesterol 53] 2] 22 W3}
= YENYA &t @ F total proteine AL
FEFHE B 83 AL H(Ming ef al,
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