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The Anaesthesia Effects of MS-222 on Juvenile Squaliobarbus curriculus
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Abstract: Anaesthetic has been used in aquaculture to minimize the stress and damage of fish during harvesting
grading transportation spawning induction and handling. This study investigated the anaesthetic effect of MS-222 on
juvenile Squaliobarbus curriculus at water temperature ( 26+0.5) “C. According the juvenile behavioral characteristics
the anesthesia process is divided into six stages while the recovery process is divided into four stages. Experimental
results show that the anesthesia time reduced with the increase of mass concentration of MS-222 and the recovery time
increased with the increase of mass concentration of MS-222. The most effective anesthetic concentration range from
120 mg/L to 180 mg/L. At these conditions the juvenile could reach stage 4 anesthesia within 3 minutes and recover
in less than 5 minutes and had a survival rate of 100% after immersed in the MS-222 solution for 15minutes. In the
course of anesthesia juvenile S. curriculus breathing frequency increased in light anesthesia state decreased rapidly
during deep anesthesia until the breath cessation. After the juvenile reached stage 5 anesthesia the fish were taken
out for air exposure of 0—18 minutes. When air exposure time within 9 minutes the recovery time slightly reduced
with the extension of air exposure time and all the fish can recover. When air exposure time in 9—15 minutes the re—
covery time increased and the recovery rate decreased with the extension of air exposure time. When exposed to 18 mi-
nutes all of the experiment fish died. The results indicate that MS-222 as an anaesthetic to juvenile S. curriculus is
feasible in terms of the effects that fish can be induced anesthesia rapidly and recovery rapidly with a wide safety
concentration ranges without any increasing tolerance by repeated anaesthetization.
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Table 1  Induction stages of MS222 on juvenile Squaliobarbus curriculus
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Table 3  The time and behavioral expression of induction stages on juvenile Squaliobarbus curriculus under 90 mg/L MS-222
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Table 4 The time and behavioral expression of recovery stages on juvenile Squaliobarbus curriculus under 90 mg/L MS-222
tls
8+2.55 |
19.8+4.09 I
35.8+4.82 Il
61.6+7.83 IV
2.2 MS-=222 24 h
6 ] [ ]
MS-=222 5] "
( 1); MS=222 = 4 =
10 mg/L 0 SER .
; MS-=222 20 mg/L =] .
0 ;] .
1 ; MS-=222
40 mg/L 2 0 0 20 40 60 80 100 120
MS-222 60 mg/L 3 p (MS-222)/(mg-L")
4 MS-222 1 6 MS=222
90 mg/L 5 6 Figure 1 Final stage of fish anaesthesia under six different MS—
; MS222 120 mg/L 222 concentrations

6



40 ( ) 48
2.3 MS=222 9~15 min ( P<0.05).
(26+0.5) C 9 min
MS-222 N ; 9 min
15 min ( 2). MS- 12 min 60% 15 min
222 30.60 mg/L 40% 18 min
15 min 4 :
100
MS=222 90 ~ 240 mg/L
4 MS-=222 80
90,120, o £
150,240 mg/L (P< 1 ftg
0.05) 180 mg/L 210 mg/L {40 ®
(P>0.05). MS=222 - —o— SIH
S O 120
90 mg/L. 83min 4 ; X
=120 mg/L 3 min 4 0 L - 0
0 3 6 9 12 15 18
coo- TN TSR —m— ik fua/min
500+ 3
o Figure 3 Effect of exposure time to air on fish recovery time
and recovery rate
& 3007
. 2.5
200
( 4
100+
(60 mg/L)
0 p
0 30 60 90 120 150 180 210 240
p (MS-222)/(mg-L") 90 ~ 150 mg/L
2 MS-222
15 min ( P<0. 05) MS-222
Figure 2 Induction time recovery time and survival rate after
soaking 15 minutes of juvenile Squaliobarbus curricu—
. . . 250
lus in different concentrations
4 200 |
MS-222 ( P<0.05) . g
<210 mg/L 5 min ; &
=240 mg/L 5 min. @ 100F  —s—0mgL
MS222 <180 mg/L = —— 60 mg/L
. & —0—90 mg/L
15 min 100%. 50 F —=— 120 mg/l
11 3 min 5 min ——Llmgll
: 0 e ——t
15 min 05 1 3 5 08 12 16
100% 1/ MIN
MS-=222 120~ 180 mg/L. 4 MS-222
2.4 Figure 4  Effect of different MS222 concentrations on fish
respiratory rate
150 mg/L. MS-222 (n 0.5~3 min
3.8 min 5 . ( ( P>0.05) 150 mg/L
3) 9 min ; 150 mg/L
( P<0.05); 3 min



6 : MS222 41
8 min 0 ( N ) ( .pH .
. (2) 5 min 90.120 mg/L )
120 mg/L . . MARK-
12 min 0 . (3) ING MEYER " .
8 min 60 mg/L
;60,90 mg/L
16 min 0. 3 min 5 min 1h
3 4-10
: 3 min 5 min
3.1 MS-222 15 min 100%. 15
MS-222 pH min
2 MS-222
NaOH  NaHCO, pH " .
MS-222 10~240 mg/L 0
NaHCO, pH (26£0.5) °C  MS=222
7.0~7.5 (8.80+2.40) g
3.2 MS-222 120~180 mg/L
. . e MS222 MS-222 "
. MS-222 .
(1) . ( 5.
( FDA) MS-222 21 d MS-222
7 (2) MS-222 .
> (3) MS222 . MS222
MS-222
MS-222
5 MS-=222
Table 5 Effective concentration of MS-222 on test fish
/IC /(mg*L™")
( Tilapia buttikofert) 26.5+0.2 135 ¢ 110~190 18
( Acipenser sinensis) 16~18 173 cm 30 kg. 80~ 100 5
( Acipenser schrenckii) 16~18 37.6 cm 0.195 kg. 90~110 5
( Siniperca chuatst) 13~14 25~30 cm 450~550 g. 200~220 19
( Cynoglossus semilaevis Giinther) —23+0.2 25~40 em 300~1 500 g. 120~210 7
( Ietalurus punctatus) 26 100 g. 100~ 160 20
( Rhinogobio ventralis) 14~15 10.5 ¢m 13.6 ¢. 80~140 21
3.3 MS-222
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