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Abstract

Optimum magnesium (Mg”") concentration to anesthetize octopus Octopus vulgaris was determined behaviorally. In acute exposure

experiments, eight octopuses were individually exposed to Mg®™ at a series of concentration that ranged from 20 to 100 mM. Exposure

to Mg”" suppressed octopus motions. At 40 mM, arm muscles relaxed in all tested individuals (8/8) and body color faded in 5/8

individuals. Respiration activities were reduced following the increase in Mg~ concentration and were stopped at 80 mM in 2/8

and at 100 mM in 4/8 individuals. In chronic exposure experiments, respiration rate and survival rate of five octopuses were studied

during and after exposed to 30 mM Mg”" for 24 h. Respiration activity was reduced after 2 h exposure while muscle motions remained

constant throughout the 24 h. All tested individuals survived magnesium exposure and recovered from anesthesia after they were

returned in fresh seawater. We conclude that the optimum magnesium concentration to anesthetize O. vulgaris while keeping constant

its respiration activity is 30 mM.
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Fig. 1 Behavior of octopus Octopus vulgaris when placed in control
seawater (top) and test seawater with magnesium sulfate
(bottom). Behavioral response to magnesium exposure
included relaxation of the muscles, fading of body color, loss
of sucker function, and opening of iris.
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Fig. 2 Number of tested octopuses that exhibited a particular behavior when exposed to varying concentrations of
magnesium. (A) arm muscle relaxed, (B) body color faded, (C) suckers dysfunctional, and (D) iris opened.
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Table 1. Regression analysis of the relation between Mg2*

concentration and respiration rate in each tested individuals.

Regression lines were calculated based on the results from
0~80 mM Mg?2* concentrations.

Ind # Mg2* concentration - respiration rate relations

‘cosficiont __coaficient P (1%
1 -0.29 -0.998 p<0.01 **
2 -0.14 -0.924 p<0.05 =
3 -0.06 -0.760 p>0.1
4 -0.12 -0.972 p<0.01 **
5 -0.11 -0.866 p>0.05
6 -0.18 -0.955 p<0.01 #*
7 -0.29 -0.993 p<0.01 **
8 -0.02 -0.460 p>0.4

*and ** indicate the significant level at
p<0.05 and p<0.01, respectively.
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Fig. 3 Rate of respiration in octopus (n=8) when exposed to
increasing concentration of magnesium. Respiration rate is
expressed as relative value to that of control. Bars indicate
standard errors.
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