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Anesthetic effect and safety of eugenol formulation
for juvenile marine fishes

Shuhei ISHIHARA"*, 4, 1. Akihiro SEr'®, Riichi Kusuba™', Tohru MisHisA®,
Mitsunori NakamoTo®, Osamu Murata*® and Hidemi Kumar*’®

Abstract: “FA100” of eugenol formulation is the only fish anesthetic that obtained the
manufacturing approval as veterinary drugs in Japan. Since vaccines are widespread in Japan,
we examined anesthetic effect and safety of “FA100” prior to vaccination for juveniles of red sea
bream (Pagrus major), yellowtail (Seriola quinqueradiata), amberjack (S. dumerili), striped jack
(Pseudocaranx dentex), rock bream (Oplegnathus fasciatus) and spotted knifejaw (O. punctatus).
Although the test fish species and fish body weight are different, the concentration of 100
to 200 ppm of “FA100” is considered to be safe for vaccination work time of the test fish for
anesthesia. However, more than 100 g in body weight of amberjack died without recovery from
anesthesia. This study was recognized as a guide for the optimal anesthesia concentration and time
for vaccinations in marine fishes in Japanese fish farms.

Key words: Marine fish; FA100; Eugenol formulation; Anesthetic effect and safety
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Table 1. Anesthetic effect and safety test results of “FA100” for red sea bream (Pagrus major)

Body Concentration  Depth of  Number of Anesthesia Arousal Inefficacy Efficacy Death .
weight Temperature (ppm) anesthesia fish (minutes) (minutes) (No.offish) rate  (No. of fish) Mortality

Light 30 4.88 1.69 4 87% 0 0%
50 Deep 30 8.50 1.17 18 40% 0 0%

Double deep  no-test
Light 30 2.33 1.23 0 100% 0 0%
100 Deep 30 3.27 1.43 0 100% 0 0%
Double deep 30 10.00 3.33 0 100% 0 0%
59g 22T Light 30 0.67 1.63 0 100% 0 0%
200 Deep 30 1.62 2.30 0 100% 0 0%
Double deep 30 4.00 2.60 0 100% 0 0%
Light 30 0.61 2.63 0 100% 0 0%
500 Deep 30 1.20 4.89 0 100% 7 23%
Double deep 15 2.00 5.50 0 100% 11 73%
Double deep 15 3.00 5.67 0 100% 12 80%
Light 30 5.60 1.00 0 100% 0 0%
50 Deep 30 13.50 1.00 28 7% 0 0%

Double deep  no-test
Light 30 2.37 1.43 0 100% 0 0%
100 Deep 30 5.69 2.55 0 100% 0 0%
Double deep 30 15.00 4.87 0 100% 0 0%

455 16T

g Light 30 1.35 2.20 0 100% 0 0%
200 Deep 30 2.03 2.67 0 100% 0 0%
Double deep 30 6.00 3.70 0 100% 0 0%
Light 30 0.83 4.23 0 100% 0 0%
500 Deep 30 1.17 5.64 0 100% 5 17%
Double deep 30 2.33 9.79 0 100% 16 53%
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Table 2. Anesthetic effect and safety test results of “FA100” for yellowtail (Seriola quinqueradiata)

Body Concentration  Depth of

Number of Anesthesia

Arousal

Inefficacy Efficacy

Death

weight Temperature (ppm) anesthesia fish (minutes) (minutes) (No.offish) rate  (No. of fish) Mortality
Light 30 6.45 1.31 0 100% 0 0%
50 Deep 30 30 0% 0 0%
Double deep  no-test
Light 30 1.73 1.37 0 100% 0 0%
100 Deep 30 2.47 1.33 0 100% 0 0%
Double deep 30 7.00 4.93 0 100% 0 0%
16.3 16T
g Light 30 0.90 2.33 0 100% 0 0%
200 Deep 30 1.37 3.23 0 100% 0 0%
Double deep 30 4.00 6.79 0 100% 1 3%
Light 30 0.83 3.27 0 100% 0 0%
500 Deep 30 1.17 6.21 0 100% 2 7%
Double deep 30 2.33 12.00 0 100% 27 90%
Light 30 6.83 1.76 1 9% 0 0%
50 Deep 30 30 0% 0 0%
Double deep  no-test
Light 30 1.87 1.17 0 100% 0 0%
100 Deep 30 2.87 1.63 0 100% 0 0%
Double deep 30 10.00 4.80 0 100% 0 0%
41. 20T
o Light 30 0.82 223 0 100% 0 0%
200 Deep 30 1.18 2.63 0 100% 0 0%
Double deep 30 3.00 4.50 0 100% 0 0%
Light 30 0.50 3.00 0 100% 0 0%
500 Deep 30 0.75 3.27 0 100% 1 3%
Double deep 30 1.50 8.14 0 100% 16 53%
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ZERFRTI34.57 ~ 8.505-Td Y, 100 ppm T30REF 2 B
(7%), 200 ppm T10EH 3 & (30%), 500 ppm T10
B8R (80%) »FET-L 72

4. IvTY
T VBT AREBER T Table 4 |ZR L7,
VTV (FE4.6g) DERMEE TOFTERREIX
50 ~ 500 ppm T8.20 ~ 0.755T& 1), 50 ppm T30Z
H25 (83%) IZMREMEIRM RS SNedol. HEE

Table 3. Anesthetic effect and safety test results of “FA100” for amberjack (Seriola dumerili)

Body Temperature Concentration  Depth of  Number of Anesthesia Arousal Inefficacy Efficacy Death Mortality
weight P (ppm) anesthesia fish (minutes) (minutes) (No.offish) rate  (No. of fish)
Light 30 8.56 1.00 3 90% 0 0%
50 Deep 30 30 0% 0 0%
Double deep  no-test
Light 30 1.50 1.00 0 100% 0 0%
100 Deep 30 2.03 1.53 0 100% 0 0%
. Double deep 30 6.00 2.13 0 100% 0 0%
157¢ 25C
Light 30 0.67 1.40 0 100% 0 0%
200 Deep 30 1.00 2.00 0 100% 0 0%
Double deep 30 2.00 233 0 100% 0 0%
Light 30 0.33 2.00 0 100% 0 0%
500 Deep 30 0.67 4.53 0 100% 0 0%
Double deep 30 1.33 4.65 0 100% 0 0%
Light 30 5.00 1.00 27 10% 0 0%
50 Deep 30 30 0% 0 0%
Double deep  no-test
Light 30 2.50 2.07 0 100% 0 0%
100 Deep 30 5.03 3.20 0 100% 0 0%
Double deep 30 12.00 457 0 100% 2 7%
177g  22C
Light 28 1.25 2.79 0 100% 0 0%
200 Deep 29 175 4.13 0 100% 5 17%
Double deep 10 3.00 9.86 0 100% 3 30%
Light 15 0.75 4.60 0 100% 5 33%
500 Deep 10 1.00 5.67 0 100% 1 10%
Double deep 10 1.50 8.50 0 100% 8 80%
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Table 4. Anesthetic effect and safety test results of “FA100” for striped jack (Psexdocaranx dentex)

Body Concentration  Depth of  Number of Anesthesia Arousal Inefficacy Efficacy Death .
weight Temperature (ppm) anesthesia fish (minutes) (minutes) (No.offish) rate  (No. of fish) Mortality
Light 30 8.20 1.80 25 17% 0 0%
50 Deep 30 30 0% 0 0%
Double deep  no-test
Light 30 2.50 1.67 0 100% 0 0%
100 Deep 30 3.47 2.30 0 100% 0 0%
Double deep 30 10.00 277 0 100% 0 0%
146g 22T
Light 30 2.00 2.07 0 100% 0 0%
200 Deep 30 2.67 2.27 0 100% 0 0%
Double deep 30 6.00 4.03 0 100% 0 0%
Light 30 0.75 2.56 0 100% 5 17%
500 Deep 30 2.02 7.62 0 100% 14 47%
Double deep 15 3.00 0 100% 15 100%
Light 15 15 0% 0 0%
50 Deep no-test
Double deep  no-test
Light 15 2.00 1.73 0 100% 0 0%
100 Deep 15 4.33 1.80 0 100% 0 0%
Blg 24T Double deep 15 10.00 2.67 0 100% 0 0%
Light 15 1.67 2.00 0 100% 0 0%
200 Deep 15 2.23 2.40 0 100% 0 0%
Double deep 15 5.00 4.40 0 100% 0 0%
Light 15 0.50 2.27 0 100% 0 0%
500 Deep 15 0.83 3.08 0 100% 2 13%
Double deep 15 1.67 8.00 0 100% 1 73%
Table 5. Anesthetic effect and safety test results of “FA100” for rock bream (Oplegnathus fasciatus)
Body Concentration  Depth of  Number of Anesthesia Arousal Inefficacy Efficacy Death .
weight Temperature (ppm) anesthesia fish (minutes) (minutes) (No.offish) rate  (No. offish) Mortality
Light 30 2.73 1.47 0 100% 0 0%
50 Deep 30 3.80 1.96 5 83% 0 0%
Double deep  no-test
Light 30 1.50 2.06 0 100% 0 0%
100 Deep 30 3.50 2.33 0 100% 0 0%
Double deep 30 10.00 2.97 0 100% 0 0%
32.7 26T
g Light 30 0.50 2.43 0 100% 0 0%
200 Deep 30 1.00 2.73 0 100% 0 0%
Double deep 30 2.00 2.73 0 100% 0 0%
Light 30 0.33 2.60 0 100% 0 0%
500 Deep 30 0.50 3.00 0 100% 0 0%
Double deep 30 1.00 4.79 0 100% 6 20%
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Table 6. Anesthetic effect and safety test results of “FA100” for spotted knifejaw (Oplegnathus punctatus)

Body Concentration  Depthof  Number of Anesthesia Arousal Inefficacy Efficacy Death .

weight Temperature (ppm) anesthesia fish (minutes) (minutes) (No.offish) rate  (No. of fish) Mortality

Light 30 5.27 1.00 0 100% 0 0%

50 Deep 30 8.43 1.00 16 47% 0 0%

Double deep  no-test

Light 30 1.87 1.63 0 100% 0 0%

100 Deep 30 2.53 1.30 0 100% 0 0%

Double deep 30 6.00 2.43 0 100% 0 0%

13.7 22T

g Light 30 117 1.90 0 100% 0 0%

200 Deep 30 2.00 2.80 0 100% 0 0%

Double deep 30 4.00 2.60 0 100% 0 0%

Light 30 0.50 2.93 0 100% 0 0%

500 Deep 30 0.67 3.83 0 100% 0 0%

Double deep 30 1.33 4.40 0 100% 0 0%
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i, TBENEBOEWREIZL ZHEIZIL, EROE
BEICHOQRENZEREHLL0EZONE, F

Table 7. Optimum concentration of “FA100” at the time of injection vaccination

Species Body weight Temperature Optimum anesthetic concentrations (ppm)
Red sea bream 59¢g 22T 100 ~ 200
(Pagrus major) 455¢g 16T 100 ~ 200
Yellowtail 163¢g 16T 100 ~ 200
(Seriola quinqueradiata) 414 ¢g 20T 100 ~ 200
Amberjack 15.7¢g 25T 100 ~ 500
(Seriola dumerili) 117.7¢g 22T 100
Striped jack 146g 22T 100 ~ 200
(Pseudocaranx dentex) 43.1g 24T 100 ~ 200
Rock bream o .
(Oplegnathus fasciatus) 327¢g 26C 50 ~ 200
Spotted knifejaw 137¢g 29C 50 ~ 500

(Oplegnathus punctatus)
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