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Effect of MS-222 and Benzocaine to the Transportation
of Siamese Fighting Fish (Betta splendens Regan)
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ABSTARCT

Acute toxicity of MS-222 and benzocaine to Betta splendens Regan averaging 1.48 £ 0.30 g in weight
were studied. By using Litchfield and Wilcoxon method, the results showed that the 96 hr LC50 with 95%
confidence intervals of MS-222 and benzocaine were estimated to be 176 (172.89 - 179.17) ppm and 202
(199.21 - 204.83) ppm, respectively.

The responding reaction could be divided into 4 periods: sedation, loss of equilibrium, loss of reflex
activity, and medullary collapse. The suitable sedation concentration of MS-222 and benzocaine for 48 hours
of fish transportation were 65-70 ppm and 80-85 ppm respectively. The fish could recover from the two
anaesthetics within 3 to 5 minutes.

It is recommended that MS-222 and benzocaine are more suitable to be used for anaesthetizes fish
during transportation and benzocaine may be preferred as it is cheaper than MS-222.

Key words . MS-222, benzocaine, siamese fighting fish
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Tablel LC50 of MS-222 and benzocaine to Betta splendens at 24, 48, 72 and 96 hour (no aeration).

Anesthesia Time (hr). L C50 and 95% Confidence interval
MS-222 24 182 (179.13-187.91)

48 180 (176.99-183.06)

72 178 (175.02-181.03)

96 176 (172.89-179.17)
Benzocaine 24 212 (210.11 - 213.91)

48 202 (199.21 - 204.83)

72 202 (199.21 - 204.83)

96 202 (199.21 - 204.83)

Table2 Water quality of MS-222 and benzocaine.

Anesthesia Water quality
pH DO (ppm) Hardness (ppm) Temp (°C)
Before experiment 7.3 7.2 304 30
MS-222 After experiment 7.0 55 305 30
Control 7.2 7.0 305 30
Before experiment 7.2 7.2 304 30
Benzocaine  After experiment 6.8 6.6 306 30
Control 7.2 7.2 306 30
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Table3 Suitable concentration of MS-222 for transport of Betta splendens.

Conc. of Stage of anesthesia Recovery
anesthesia minutes hour time
(ppm) 5 10 15 20 30 1 8 12 24 48 (min)
0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 1 1 1 1 0 0
65 0 0 0 0 0 1 1 1 1 1 3
70 0 0 0 0 0 1 1 1 1 1 5
80 0 0 0 0 0 1 2 2 2 2 10
85 0 0 0 0 0 1 2 2 2 2 20
100 0 0 1 1 2 2 2 2 2 2 25
120 1 1 2 2 3 3 3 4 - - 30
130 1 2 3 3 4 4 - - - - 30
140 1 2 3 3 4 4 - - - - 30

Stage 0: normal, Stage 1: sedation, Stage 2 : loss of equilibrium, Stage 3 : loss of reflex activity,

Stage 4 : medullary collapse
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Table4  Suitable concentration of Benzocaine for transport of Betta splendens.
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Table5 Survival rate of Betta splendens and water quality of MS-222 and M S-222 with aeration.

Conc. Survival rate Water quality

(ppm) (%) pH DO (ppm)  Hardness (ppm) Temp (°C)
Begin experiment - 7.3 7.2 304 30
140 50 7.0 7.2 304 30
140+05* 45 7.3 73 300 30
160 40 7.0 7.1 305 30
160+0,* 40 7.1 7.2 302 30
180 40 7.2 7.2 304 30
180+0,* 30 7.1 72 303 30
200 20 7.0 7.0 306 30
200+05* 25 7.2 7.1 303 30
220 10 7.0 7.2 305 30
220+05* 20 7.3 72 303 30
240 0 7.0 7.0 305 30
240+05* 20 7.0 72 300 30
Control (Fish+ Oy) 10 7.0 7.3 300 30

140+05* means fish with MS-222 140 ppm and oxygen
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Table6 Survival rate of Betta splendens and water quality of benzocaine and benzocainewith aeration

Conc. Survival rate Water quality

(ppm) (%) pH DO (ppm)  Hardness (ppm)  Temp (°C)
Begin experiment - 7.2 7.2 304 30
180 75 7.3 7.2 305 30
180+0,* Q0 73 72 300 30
200 55 7.0 7.0 305 30
200+05* 70 7.1 7.2 302 30
220 0 7.0 7.1 304 30
220+05* 10 7.2 7.2 302 30
240 0 7.3 7.0 305 30
240+05* 0 7.0 72 300 30
260 0 7.1 7.1 303 30
260+0,* 0 7.3 7.1 302 30
280 0 7.0 7.2 303 30
280+0,* 0 7.0 72 303 30
Control (fish +O,) 25 7.0 7.2 300 30

180+0,* means fish with benzocaine 180 ppm and oxygen
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