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ABSTRACT

After the juvenile octopus individuals being
discharged, it is hard to separately capture them
because they attach strongly to the wall of the
aquarium by the suckers on the arms. Therefore,
anaesthetics (MS-222 or lidocaine-HCI) are usually
used for capture from attachment. The anaesthetized
time of the octopus by lidocaine-HCI was more faster
1.6 to 4.5 times under 200 ppm and 6.0 to 6.5 times in
300 to 500 ppm than those in MS-222. In the
anaesthetized and recovery rates (%) by the exposed
time, the juvenile octopuses were anesthetized by
lower concentrations of lidocaine-HCI within the short
time, and rapidly recovered from anesthesia.

In the secondary anesthesia of the juvenile
octopuses exposed with lidocaine-HCI by the elapsed
time after the primary anesthesia, the anesthetized
time was later in case of lower concentrations and long
elapsed times, However, the anesthetized time was
faster when their concentrations were higher and the
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elapsed time after anesthesia were shorter. Recovery
from the secondary anesthesia was faster when the
elapsed time was fong in lower concentration, and was
later when the elapsed time was shorter. In case of
Octopus ocellatus, anaesthetic effects by lidocaine-
HCI concentrations were better than those of MS-222.
Doses of lidocaine-HCI and critical time for works at
the indoor laboratory were proper in concentration of
100 ppm within 15 min.

Keywords: Webfoot Octopus, Octopus ocellatus,
Anesthetic, Lidocaine-HCI.
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98ty  quinaldine (2-methyl quinaldine), MS-222
(3-aminobenzoic acid ethyl ester), GAE7IR]
(lidocaine-Hel), g4b#iz7}¢l (benzocaine-HCl) it
etomidate % <8 FFE A ol&sz U
(Limsuwan et al., 1983; Ferreira ef al., 1984; Park ef
al., 1988; Yoon et al., 1989). ¥l Ale ZA4E $418l
Aol 2EXE T AR} 7b5E Hojof s dA| 585
I 9l MS-222, benzocaine, etomidate 5 o572 ¥4
A e EATlE Ae® BaFo] glon (Houston,
1971; Ferreira et al., 1981; Limsuwan et al., 1983,
Chung et al., 1994), "] AFSj= (FDA) oA £4H
AR FUsHA AME 58 MS-222%. 3ol ARl
Aol 7k miF Ay} Faske Ao® Ruse v
(Schnik and Meyer, 1978). &1} ofg] AxalE-2] ¥ w4
ofshy Ak xsRle offel =Yg niHEANE YEhd ¥
% ohje} S45) 2abgo) Acke HolA 4k vIHAZA
A3t Aoz dA ok ® 7[E9] niFAEe v 4
o] M@sla oFEALA|S] kA Y FFo] £olg Ao ¢
A st} (Carrasco et al., 1984; Kim et al., 1988;
Summerfelt and Smith, 1990).

AL AL o AES AA gle] A=l(REDsH] $
3t} g3lzte, urethane, magnesium sulfate 5-& ©[-88
B3 (Choi ef al., 1998) 7} oy 75571 o Fv]9
S % o Yol BY AT ob7A] w9

) o2 Fpnl ol el slol Al &
A% 33 F Bahxe] Hnle] 9] Wl AgEE $7
¥

A 99 A T A 44 EAEE A
7 gk E8 2847 27 S Msdo] s el mEg
Aolt), weby £ Q7L FE0le] L83} A5G Folshi
s she W1 e o8 15 A £ Ep) o
Qo Yrhgo] WA Ak oAl A EslE Al
o TE wAlel Pl EAE wlskn, A7 vHSE, o}
AN 293 HBA 203 AT 5E FHRRA 5
ek,

Mz A gy

1. 29433 A5

Aol ARgE Fv]= 2000 69 2092 F-3F F 1047
ojujel A% 10-11 mm, % 0.04-0.06 gl o= MAHE of
Ao w Agsignh 24 A18T2] 47]%E 2 liter wo|AE AR
siglem, 2 8719 1 pm BEE FHAZ S8+ 1.8

liter % 93 o2 Fiw) 30 vhel) el Aol AHE
saie,

2. 93 A e a9 &3

ofzl Fpolo] o3k wpAA L) s whH A7 3|5 A7
S goluy) f5le] 2 A QdAare| el MS-2228 7
7} 50, 100, 200, 300, 400, 500 ppm L% A sle]| nl3
174, kg, 35 A7 9 S EES 2ABIg . ofdl £
| oigt Al A7k miEET S5 ES dobrs] fety
dakElwrield MS-2225 7+zb 50, 100, 200, 300, 400,
500 ppm T5E 1-1087F 2EA1A vz &} 3588 24
st ik wrlelel gk Aplale] gk dokns] Hst
o 1x wpFelA A3 355 AAE oA 0, 30, 60, 120,
180 % 1x¢} BY% v 2 2x v3AA i3] 2 35 &
B zAlgel datelzsile] Agnky JFE @] st
o] 100 ppm % 1, 3, 5, 10, 15, 20, 25, 3024 v} A
7 F 38 ANAZE A SETAY 2847 9 3 E5ES
ZAR3H.

Ao Falel vz kel FdiE $18) Carrasco ef al.
(1984)¢] ®wo® et} EEH (sodium bicarbonate)
1,000 ppm ol kRIS §3iA1Zlon, MS-222+
HLZ Fjgzol] o ARE3ATE

AP 9] 482 Exof 3t viH o] Jgg Haglshr] 9
& 24 + 1CE FABHG 7] 7152 9572] £ 90
slo] 2 f9€E A st AL AHE FA5
A} RolmA Adof slefoks AdoR gl 359 Ve
S| 27ke] FAY o] Bksha A ANE FAAY A
FgEat FAE S 7AE AR SRt

A3 AY AL Q7] d8 BE AE FEeic 35 b
B zAtg s, 74 AY A o3k $AE fo04L ttestE
ARl

>~

2

L=
!

4 1

1. A2 27103 MS-222 v Ao 23 F=d vl A

743} 3 B2 7

F9n] §88 hAC R 50-500 ppm FE9] FAte| )l
7} MS-2229149) wiH A2 74 315 AJ7-E Table 1%
Figs. 1, 29} Zt}. dilEj=slle] B4, e vk 2847
2 50 ppm? FEolA 600%, 100 ppmol4 180%, 200
ppmolA 1203, 300 ppmell 90, 400 ppmol 70% 1%
32 500 ppmellA 653 0]4it) w2hA] FEIt ol 4E nlH
287 7HA ] Aal ZraE Yk

MS-2222] A% 50 ppm2] FEANAE 1,000% o4 e
gz vl =] eskeu, H viE 422 A7 100, 200,
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Table 1. Anaesthetized and recovery times of Octopus ocellatus anaesthetized with lidocaine-HCI

and MS-222.
Dose Anaesthetized time (sec.) Recovery time (sec.)
(ppm) Lidocaine-HC1 MS-222 Lidocaine-HCl MS-222
50 600 + 34.8** 1,000 + 216.2 210 £ 13.2 0*
100 180 £ 19.6 540 + 18.1 180 + 12.1 120 + 11.6
200 120 £ 12.1 540 + 17.7 240 + 18.5 210 £ 13.7
300 90 + 9.3 540 + 19.4 210 + 14.1 240 + 12.8
400 70 £ 6.7 360 = 26.8 230 + 19.1 290 + 16.4
500 65 + 4.2 360 + 28.3 270 £ 20.2 330 + 15.9
0*: No anaesthetic effect for 1,000 sec.
**: Mean = SE.

300 ppmelld 540%% 22]3% 4007} 500 ppmolA HF
360%7} 747t 285 4ok Hak| =kl vlE & wlal ¥ 3]
Bol &85 A7+& 24 50 ppmol4 400 ppme] %7}
A 180-240% A= &85 gon ofF w7k 3M5 A7k
g AelE BolA Yt (p > 0.05). 7Y 500 ppm
A9 3E A7k FF 2702E el o] 50-400 ppmo)
X9 o3 AE B3k (p < 0.05).

MS-2229] 3]E A7k 9lo} 50 ppm) -9+ w7} Hx
kol &8 AIZhE A # 4= gl3len, 100 ppmeolAE 120
, 200 ppm©l 210%, 300 ppmo] 240%, 400 ppme°l 290
% 282 500 ppmollA 330%2] FHF LQA|7ro] #EEg
2

Figs. 1, 20 Yehd wke} 7ho] 23a] FA)of tfgt g4le]
E7)ola MS-2229) vl Eal: ZEACE 7 Exr}l o}
ol we} vld] g zke] Folx| i 38 A7 AR ¢
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Anaesthetic Time (sec)

200

Ak w719l o] A9 200 ppm ©]3h] x4 MS-2225t}
1.6-4.5% A% whE nHads 247, 300-500 ppm® &
ZoAME 5.1-6.00¢] whE FAE Yelugld. & FAte st
e 1EER Z4E vlH AR A7) MS-222%.0) Aok
2} 3E A7 9ejAE 300 ppm 7HA] FakeEa}el
MS-222 zbol] 2 Atol7l 9199k 400 ppm o] HE GAt
2571919 35| 7ke] MS-2228 ) wh2A] el f-2]3k 2}
Z 29¢ (p < 0.05).

2. 44 =7 MS-2229] w3 A o) 9§ A7 v
£+ 3 5F
ik 271919 MS-2229] 50-500 ppm sEo)A Al7hE
& A Jehls nl38 Figs. 8, 49 2t} gaEEslel
50 ppmell 1087 =& X718 w9 vl &2 73.4%°)1%e,
100 ppmefl 3%, 200 ppm®i 2+, 300 ppmel 1.5% Zx

OLidocaine-HCI
NMS-222

200

300

Dose (ppm)

Fig. 1. A comparison of anesthetized times of Octopus ocellatus exposed with different
concentrations of lidocaine-HCI and MS-222, respectively.
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$+ 50 ppmolAE 10
2 Ao Agx o Frule wFHEHA
200, 300 ppme] 94 =&
80%, 95%% velujglct. 12]3 400 ppm} 500 ppm2]
wo] wHE&2 25 100%°] Aok

dae|wrlel MS-2229) =57 o7 F£FuE 4dF A
9] 3EEL Table 29 Table 3% 7t}
Table 20| Uepd vle} o] 2 g ale|wsile) of
100% 3EES vehded 485
A7+ 50 ppm AET-oA 3.5%, 100 ppm
3% 200 ppm AFTAA 48,

X
ol x

M Llidocaine-HCI
MS-222

2AAE
okokont 100,
£ 77} v gel 70%,

A g o A
300 ppm A ¥4 3.5,
223 500 ppm AZBTNA 4.5

2477 59

Fale] 7

2 Yol 100%2 3EES 2o niHAL drbrez
A wa] HEEy pxeoie sEe] 2ol 3FE
o} 212y 300 ppm olFlME o)9} T AL vhh T
ok 458 UeldE BE wxe APTelA
100%°) 358-g yepgich =3 MS-2229 =2
£ Table 39 veht ule} o], 100 ppm A

A5

,L

A7 o2

3ol A} 28, 200 ppm AHTA 3.5%, 300 ppm A BT

oA 4%, 400 ppm A FolA 58 183 500 ppm A BT
oA 5581l 100%9 3EES 2 vk 200 ppm °I3}

o] A= MS-22291 wiFE %
7t @358 o ¢

100% FE= o Ag5= Al

A Eslel @8) 2ot ot mE R d 5
9o v 400 ppm o4l 100% 35HEH A8sE Az
& Gl (48) o] MS-222 (5%) Hr) whg o=
Uebitet.

100

200

Dose (ppm)

300

concentrations of lidocaine-HCI and MS-222, respectively.

Table 2. Recovery rate of Octopus ocellatus juveniles

400

500

2. A comparison of recovery times of Octopus ocellatus exposed with different

Table 3. Recovery rate of Octopus ocellatus exposed to

exposed with different concentrations of
lidocaine-HCI.

Dose Exposure Elapsed time (min.) for recovery

time
ppm) (oY 2 3 35 4 45
50 10 100%

100 3 100%

200 2 100%

300 1.5 100%

400 1.0 100%

500 1.0 100%

MS-222.
Dose Exposure  Elapsed time (min.) for recovery
time
(pm) (v 2 3 35 4 5 55
50 10
100 3 100%
200 2 100%
300 1.5 100%
400 1.0 100%
500 1.0 100%
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A PFAAA S 2ASGE, ol FR0E GaeEsial
of 124 w3 3% F Aw Az 24 A A A
2 FRAZ Y HEBEA L8 Table 40 Hehig]

&

MubA o 2 nl3 E% (100-500 ppm) < 7, 0_1_7]- =
o 5 AFT A5 v AN B golbiy, wiE
FEAZIE HolAE AT Byl 22y 3EARE v

e YT AT BT Adsl FEFE bl

100

{IESOOppm

15400ppm
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Fig. 3. Anaesthetized rate of Octopus ocellatus exposed to different concentrations of

lidocaine-HCI.
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Fig. 4. Anaesthetized rate of Octopus ocellatus exposed to MS-222.
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o}k A 17} vRl2Ne 32" & 0 H9A7 (0-1808)
Fol e & 23 viHE A AR AAE] 318 3
Hajzke] Bkl A EE] AL R} 3 EA|7ho] B} o}
A A Bk 4 FAR 13 v A7 ok, 94 A
Zvol At F opA] 23 mIHE AlZE o 3|8 AasEs A
74l #gt A Fig. 50 Webigich vh45% 100 ppm )
739 1204, 180+ Zopd AYsl 0, 3083 AP
T 3EA e Slo] FAg ApolE Mok

v 5 =7 2 400 ppmo 9= 1808 A= MYy
E A H AolE Rolx| ¢teH (p > 0.05), 500
ppm % AT E i 13} wlE F A ] B2
AFFANE FoJ8 Aol & RojA] oottt (p > 0.05). Ak
Moz & of 13 niHFEst 2508, 181 14 vEAA
3188 oy AR B 3k ohA 23 niEE A7) AR
FY 5, FEshed B Akl A8 A 2y
aeba] o]l Fqulef Jeks FA| v|AA 7] Y= 14
ulE F o= AR A7te] AT Fof 24 wiHE A A

A ke $elg Bt gk

4. A E %51 vl A 7be] @ E 3 A7} 3 8-E

k4l FH2l o Fulef niFo] Agg Gk el
=9 vy F AAANE 7] 93 nlEss 100 ppmo)
SR AR sl Al F 31 EAZE W] 3¥E A A
b} £8A7F 9 31 E-E-2 Table 590 vehfigie) g4e=
F5 100 ppmol] WHAIA FEAT AL, wEAT
28 AR AFFL £F FHshed] A7k gl 2853
o} 2 EA7bo] 158 ojulel A¥Te] HE FEEo) 100%
olgly, 3B AZte nlwa Btk ey 208 olAF xFA
71 AFTFEoAE S 5Ee] A vl 13-20%F Vel s,
353l Al7he] Wo) 285 H3E Bl

& oo
o, o

o #

T4 FEAA Y viHA A2 TR ASFYAALY, UE,
=5, 399 23 A A7E Hsto AdEE AL A ¢

Table 4. Anaesthetized and recovery times of Ocfopus ocellatus secondary anaesthetized with

lidocaine-HCI after recovery from the primary anaesthesia.

Experimental Dose Anaesthetized time (sec.) Recovery time
groups after (ppm) . : (sec.)
elapsed time Initial Final
100 110 + 12.6* 230 + 20.4 90 + 5.6
200 110 + 11.7 210 = 16.6 110 = 10.2
0 min. 300 100 £ 10.1 210 + 13.4 120 + 10.9
400 60 =+ 5.8 160 £ 15.2 140 £ 12.1
500 30 £+ 3.2 120 £ 12.8 210 + 184
100 100 = 11.2 230 £ 19.8 85 £ 6.3
200 100 + 134 220 + 144 110 + 124
30 min. 300 100 + 9.8 180 £+ 9.6 115 + 11.6
400 60 £ 4.2 160 + 10.3 140 £ 10.8
500 45 £ 2.5 130 + 6.8 170 £ 12.7
100 110 + 13.3 230 £ 11.2 85 + 8.1
200 100 £ 10.8 210 + 16.5 90 £ 6.8
60 min. 300 100 + 11.2 180 + 10.7 100 = 11.2
400 75 + 64 170 £ 6.9 130 + 10.3
500 50 £ 4.6 135 + 12.4 165 = 14.4
100 120 + 11.4 260 + 17.2 65 £ 5.1
200 110 £ 13.2 210 £ 11.8 90 + 9.3
120 min. 300 100 + 10.3 185 + 9.3 95+ 8.2
400 90 + 6.2 180 + 10.4 136 £ 11.5
500 65 + 3.7 140 = 7.2 150 + 13.2
100 120 = 12.7 260 + 18.7 60 £+ 3.8
200 110 + 10.9 240 + 13.2 80 + 6.6
180 min. 300 110 + 11.8 185 + 10.4 90 + 5.8
400 110 + 13.6 180 = 9.6 100 + 12.3
500 78 £+ 5.2 180 + 10.2 135 + 11.4

*Mean + SE.

__76_



250 r
8 Omin
200 } @ 120 min
8
L)
é 150
[
g
z 100
3
[+ 4
50
0

Korean Journal of Malacology, Vol. 19(1): 71-79, June, 2003
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Fig. 5. Recovery times of Octopus ocellatus secondary anesthetized with lidocaine-HCI by the elapsed
time after recovery from the primary anaesthesia.

B4 dibEql AlAelct (Summerfelt and Smith, 1990;
Park et al., 1998b) 282 AFAe) Bl SRR
T AR mRH ALY ARl wet $AHEEe] A ¢
HAgEe] Wy dslds W A7t ¥ase] gt
(Houston et al., 1971; Ferreira et al., 1981; Limsuwan
et al., 1983; Bourne, 1984). ©]9} 2-& R 7E E3] o]AlA
AR E W wxel e viFE T v 3EEE Ao
L7537 Q) (Bell, 1987; Park et al., 1998b). $:AH5E9]
A 2E o8 AN d3b2+, o|AkgekA urethane, o
£5, p-aminobenzoic acid (PABA) § tjeksl £87] o]4&
Heol g} 28y & d7elMe o &4A4 78 4 gz 9
& AFE AA A ] #HEUT T & £ Qe A Es}
7} MS-222% o)# F4olo) Ags)gich

FEF A7) vFAIES A AL B A7) Agew
Bl RE A8t Q7] Wil £50] 22 AAFEQ AEd) A}
43 A3 9 ol Rol A Ane) v wslna)l gk
& @714 50-500 ppme] FAREIWIG) 25T o F
F19] 1108, "HlE 3 olWf 100% 22|3 100% 3] &4
7o) 4.5% oy ojF oAl Az 7o HEE AET AB9
7ol Uehd 10-60-2] =14 £8.4)7F 60% w5 el 5-90%
kg 22 100% FEFE 20-40%0] 28=HE Ay
(Choi et al., 1998) Bt} ks sldic).

MS-2229] ARgel QoA = ofd Fu]e] 9 vl A8 A
Zko] 6-178, 9¥ ol 70-100% =H-& 218 x 5.5% o|ul<]
100% 3EES Uetd £ 979 Axe A8 44 vepd
vlH A A7 i T8 3 EAZ] AR g9y} oF
Z3lgeh

ol ¥ ol niH AT} AR T R ARINE ) 2
o] 2 gAY A A4 o]y} Qivke Ao A4
Aol gelow & 4 gk TR g9lo g Fyuls) A

Table 5. Recovery times and recovery rates of Octopus
ocellatus anaesthetized with 100 ppm lidocaine-
HCl classified by exposed time.

EXtFi’:]Zed Recovery time (sec) Recovery rate
(min) Initial Final (%)
1 80+ 84 240+ 1438 100
3 110+ 136 260+ 131 100
5 180+ 14.3 650+ 18.1 100
10 180+ 9.8 870+ 16.4 100
15 270+ 16.2 920 + 14.2 100
20 320+ 134 1,620+123.8 20+ 54
25 540+ 20.7 2,000+ 186.2 13+3.8

30 1,620 £ 146.3 2,500 + 23.6 1327
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£ v 28 Vel w3 wl3En 2547 Gk
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HElojxl AR Atz ¢l (Summerfelt and Smith,
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Fujo el s BHg 4 b2 gle Ho® whEgich
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