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Anesthetics in Juvenile Scomber japonicus
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The efficiency of clove oil, MS-222, and 2-phenoxyethanol was evaluated as anesthetics in juvenile Scomber ja-
ponicus. Stage A5 of anesthesia was assumed to be sufficient for conducting routine aquaculture procedures in less
than 3 min, with recovery (stage R5) in less than 5 min. The lowest effective doses of the three anesthetics were 50
mg L' clove oil (anesthetic time of 71.3 s and recovery time of 167.0 s), 100 mg L' MS-222 (anesthetic time of 70.7 s
and recovery time of 115.7 s), and 400 mg L' 2-phenoxyethanol (anesthetic time of 86.7 s and recovery time of 95.0 s).
Anesthetic times decreased with increasing doses for all three anesthetic agents, and fish anesthetized with clove oil
exhibited the longest recovery times. After 30 min, the highest plasma cortisol and lactate levels were detected with
the use of clove oil, whereas the lowest values were observed with 2-phenoxyethanol. In addition, high glucose levels
were maintained during recovery with clove oil, but the treatments did not significantly differ. The most effective of
the three anesthetic agents was 2-phenoxyethanol, although all were considered acceptable for use in cultures of juve-
nile Scomber japonicus.
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3-aminobenzoate methanesulfonate), benzocaine, methomidate
18] 31 clove oil5-0] §). 2 (Mylonas et al., 2005; Weber et al.,
2009), 1%, o1A1%, ol Wk 1 mje} AEo] thch
(Mattson and Riple, 1989; Kang et al., 2005; Park et al., 2009).
58] UHAAIS AT o e oklek BAY, A 21
A, Aol vA= 54 ofF, Xt g0 mA= FEF
A= "ok AE7} 9lojof gtck(Soto and Burhanuddin,
1995). 3t np3{ A 2 g =0l ot A 5= nha &
S0l A o AEF A FRF ATt thEY] wiZe] tid A E
of| A Akt wiH A E "SI A5 =5 AHESt Zlo] v
Z 9 3}cK(King et al., 2005). £3] 1150]%= o] 7 oA = G
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Table 1. Stage of anesthesia and recovery from anesthesia
employed as endpoint in the present study (refer to the Sum-
merfelt and Smith, 1990; Keene et al., 1998)

Stage Description Condition and behavior
Anesthesia
. Total loss of equilibrium, Pectoral fins
A3 Loss of equiliorium moving, regular opercular ventilation
A5 Deep anesthesia No movemgnt, .Ioss_ of responsive-
ness to tactile stimuli
Recovery
Complete and permanent recovery
R3 Regain of equilibrium of equilibrium, regular opercular ven-
tilation
R5 Complete recovery Res.ponswenless_to visual stimuli,
avoidance swimming
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Fig. 1. Changes in plasma cortisol level of juvenile Scomber
_Japonicus post-recovery. Data are presented as mean values +
SD. Different letters on the bars indicate significantly different
between treatments at a sampling time.
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Fig. 2. Changes in plasma lactate level of juvenile Scomber
Jjaponicus post-recovery. Data are presented as mean values =
SD. Different letters on the bars indicate significantly different
between treatments at a sampling time.
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Fig. 3. Changes in plasma glucose level of juvenile Scomber
_Japonicus post-recovery. Data are presented as mean values
SD.
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Table 2. Anesthetic and recovery times of juvenile Scomber japonicus anesthetized with various concentrations of three anesthetic

agents
Concentration Anesthetic time (s) Recovery time (s)
(mg L") clove oil MS-222 2-phenoxyethanol clove oil MS-222 2-phenoxyethanol
50 71.3+11.0° - 167.0+ 8.5° - -
100 52.5+10.6% 70.7+7.6° 282.5+ 38.9° 115.7£19.5° -
200 405+ 2.1° 50.3+4.2° 497.5+ 81.3° 182.3+18.5 -
400 325+ 7.8° 35.0+1.4° 86.7+15.3° 537.5+159° 222,0+12.7° 95.0+ 5.0°
600 - - 56.5+ 2.1° - - 155.0+ 7.1°
800 - - 445+ 0.7° - - 174.0+22.6°

'Data are presented as mean values = SD. Values in each column with different superscripts are significantly different (P<0.05).
*Anesthetic time: time necessary to reach stage AS of anesthesia. Recovery time: time necessary to return to stage RS of recovery.
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o 951 A2 3l A1 e H Y Th(P<0.05).

Clove oil-& 50 mg L€ up3 a7} Q14w o] npse
50-400 mg L'o]| 4] up A|7FS- 71.3-32.5 s W ¢]o]glch 3]EA]
7he 03] st ZojRRE Zolehe AR Beon, 200
mg L3} 400 mg L Atojofi= #2123l 2}o] & W.o]7] gioko.
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2-phenoxyethanol®} MS-222+= 2417 & Z+7} 18.13} 12.6
ug/100 mL 2 A¥H =22 3835924, clove oil2 8A|7F
Rjol| = 22.6 pg/100 mL 2 5-0]3}A] =& ZHS H ATHP<0.05).
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2} 2-phenoxyethanol H.t} -9 =2 7H& ®H i), o]t <l
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g 38X 7ko] 71 B2 2-phenoxyethanol o] 714+ Yil, 3]&
AlZko] 744 21 clove oilof| A 7HY 2 gk YeR Qlct. what
A 3] 8184170 S7HE ol o) A AS F7hA7|nR
4 o) e 037 QPR HSloIA 71 Sl
e RS AgelE Ho] ATHAY Ao B,

Lactate 2] 5=} = cortisol H3}Q} S-A519 =1, lactate
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LT 94 o7 Q H59] 2.14 mg/min/kg, o] 9] 4.65 mg/
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