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FE: AN BERIRIREE . Ol AL . THM . MS-222, Sk . MIZ KK, HmEe rH. o m%
Bk . T . AR R PRR = R T MR K (Octopus minor) R B RRBERL SR . 45 SRR, FESCRW I FRmEE . T
Al . MS-222, FfbAE . FIZ R, HhIREE RE ., & F2REE . MATEE . 2RV B = SURCT BT 09 I PR
fEH . # 0.2~0.6 mL/L £, [k . 0.05 g/L F1 0.06 g/L WL, 0.5 g/L AR . 40 pL/L T FEHT 50~500 mg/L
MS-222 YR, KA B #8402 mL/L SBEAN 2 /L A BRI O I JCIRRBVE T 6~40 mL/L (1
1 6~35 g/L By ALBEE WA M ) BRI L 52 o AR WS 7E 4~40 mL/L Z BRI 4~40 /L ARV W T )RR AL &2
TRt BRI R 43 S AN, E R R 4 B, KIEFE 15~35 g/L UL EERT 10~40 mL/L Z B fgfg ik
FIGE 4 WIRREE, OIS T ULESFNERME o 76 4~35 mL/L i, B VIR P58 (%) 136 Jm bR e it i) 28 7 4 0, 2 9 Bsp 1)
BN, TE 40 mL/L I 7 A 0 8O BRI 18] A2 4K 3~35 /L AR BE VAW, Bt VA T2 1 8 Jon JRR P 1 ) 328 ¥
G, IR ) ET G N 0 10 mL/L L AN 20 /L S A0 BE Xt I ) SRR AN & 5 Rt [l e 46, 495914 26 min 1 40 min,
SCHERA, AR TR R A I YRR R, AR IR IR Oy T S BT AR EE .

KERIE: KW, RIS, BREFSCR
FESHES: S968 HEAFRERS: A

K 1 (Octopus minor)J& T /\ i H (Octopoda),
&} (Octopodidae), W&, 43075 T . i . A&
W TR H ARSI KL, R BT, R
Az, & ch E Y R 252k e
i, KA/ AS (B s B R L, =
BURFRBA . AFRBT ) AR, FETRER . TR
ST ERAE TR R Z L A, BRI
BB AFEAT o [FEF, Mk EORAERL = i o o e
T L IS R SRR, BE BT A T8
HE BN ) 1 TR S 96 45 AR A [ R T3k 2R,
SRR AR A D R — B, 3k

I#S BHEA: 2019-03-17; 13T HHA: 2019-05-15.
BEEWB: ERIZE=LHARA R H(CARS-49).
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FE IS I S AR A I A R BRI BER T AT, Y ahi
AICIIGREART, 5 BRI ] REFRARAE T 3 R A
W EE L R, e Sk S TR, JF AR
HENE 18 R B A2 5 2ok R 1 3k 2 21 7l e R
SR A EEE L,

1E O A 3k 2RI I, 7.5% 75K Sk
eV R REB AT UM B2 I (Sepia officinalis) . 4/ [T
& 5k (Loligo forbesii) . 4 5 AR & g (All oteuthis
subulata) . EL1(Octopus vulgaris) FI142 4% 5 /K 3} 1
(Eledone cirrhosa)®, 2, — M 4 ik JBE 2 /K 31 W
(Eledone moschata) A 208 A 1.2 mL/L . 1.4 mL/L
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1.6 mL/L7Y . 1%~3% 2 BEAE R 1 I TF AR 14 R
A3 ), 1.5% 25 AT LA SO B 7e 4l A
e . RAERI . CBERTT A I RR Y R FAS 1
(Doryteuthis pealeii)ff, 2, FE 1540 B EL AT IR
PERUO, T ik B2k 200 mg/L B 38 B AR R4 i
BRI (] 2 TR Rk L MS-222 | GAkEE
SR T AR B S ey, SAbeE . CBEMT &
THT T 8020 JPR 15 5 T, S b 58 1 B JRE TR 5 Wk ) o ‘R VAR
FEHy 27 LM (B . BALEE . BRREE . &
15 FIK A S8 R 9 400 24 Tk (Sepiotethis  sepioidea)
B, 1%~3% % . 1.5%~2%Z AL EE AT 3%~4% R
B EA RO R T R 2L G A L
W A R UL, B TR R R T
FUEYIBR, A A A R AR T AR AE
Sk 2 BRI RN A 75 5 AR AT g AR 1A
PO S I S o WL R SR R

2k LTIk, AR S % AR TAE R 3
fith b, PRBE 12 P EA v AR R IR FH B Ak 2 550
Ry VAT RS0, B 7 07 08 1 3 B 174 i DR I
WA, FARIE R 95 7k, A SR AE
A =iz e =2 K4 .

1 RS

1.1 SRIEHA

Kl R [ T g # B A I A R F], R
J Y 138~151 g.

1.2 SEIegIK

LR IE B K IRHEK, R 28~30, JKif
3(18+0.3) C, pH Ky 8.0~8.2, DO>6 mg/L.
1.3 MREEF 5 REEF %

SCUG R IOR A AL . BRIREE . L TEER
it CWE., Al A2 R SAEE . MS-222,
T, —FACT B SRR S RRMEAE R,
FH T R I R A AT R TR ) AR AR v B S 0 5
W FEREAEHRAE, 23 RN N, B B
B PUARIES) . mKARSMIE  WEER A,
TSI HERA TR, ASHIEFE R [ A R Y 7K AR
HOI AR SR ) 5 10 Jre S
1.4 SKIGERH

TR RIFE (47 emx34 cmx32 cm), H,

FUREETE . 1000 mL BEpf . HE4ECR . LT
1.5 RREEFIH9EL H

Tok FALEE 2y ¥ T oK, i B ok
I KBCH BT ERIE S 320 g/ AR
WAE R . MS-222, LB, @Akt . %4
R BREREE RN & ZREOR T 5 T K, FREUES S
Thedrrh, P K o 2 LB A SE g K 4
THW., FMZRE . BERKE . =@0RUT B
B TOK, TN 1 « 509 e filis T
ToK O R 2R AR R AL L 411
P B TI0K Gl = S0BUT B2 10 g A B
£ 0.5 g 43 W AET 100 mL JG/K B b e i s Bk
W o B BRI R FH T PR A5 SR 000 2 17 e B K7
£ 1R,
1.6 MEEMRNE

SEYR AT VE R R IO . AT g A
158 24 ho BMREESCIIE 3 1 FAT4, A
Ky 3 H, SCBbk A 20 Lo BRI A 0 IE # K,
AR IR E 10 min, WSS G SR . X
FMH TG Bl RS WA AT SC 0, R TEC A 1 RR TR )
Fiz FE I A SE B OK AR, R B W 8 e RIS, ST
RIoKs L% 7% 2 E B K h i AT 2 00 . 0 SRAE I
T b B 45 B A T R R SR ) A
1.7 REBS5EHRSHNE

M 8 JBR e 0 SR S 6 45 B % 3T 4 mL/L .
6mL/L, 8 mL/L, 10 mL/L. 15mL/L, 25 mL/L.
35 mL/L, 40 mL/L 8 LB EERAEE RN 4 /L,
6g/L, 8g/L. 10 g/L. 15¢g/L. 25¢g/L. 30 g/L.
40 g/L 8 AWML, BWERKE 1 1,
SEATEA 3 UL L, ST IERE R
1.8 RAKREEENE

YRR 258, =T 4 mL/L. 6 mL/L,
8§ mL/L., 10 mL/L, 15 mL/L., 20 mL/L. 25 mL/L.
35 mL/L. 40 mL/L 9 P CEERBEERLEEFN 3 /L.
5g/L, 8g/L, 10g/L, 15¢g/L., 20¢g/L., 25g/L.
30 g/L. 35 g/L 9 MEALBEA WA, B WRERK
W1 H, PATESR 3R, WE 24 h NKIEE
B e LR
1.9 Mg S %8 EE

M4 R 5 & 5 o W2 R, %31 4 mL/L,
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Tab.1 Levelsof anesthetic concentration for the anesthesia effect test

RS anesthetic

e concentration

TR £%/(g/L) magnesium sulphate 5 10 25 30 40 50
T &M /(uL/L) eugenol 1 3 10 20 30 40
Z " BEZEE/(mL/L) ethelene glycol monophenyl ether 0.1 0.2 0.3 0.4 0.5 0.6
AL EE/(g/L) magnesium chloride 2 6 10 20 30 35
Z.l5/(mL/L) ethanol 2 6 10 25 35 40
WifEE/(g/L) L-menthol 0.01 0.02 0.03 0.04 0.05 0.06
S AL 4 /(2/L) manganese(Il) chloride 2 3 4 6 8 10
F|Z M /(mL/L) lidocaine 1 2 4 6 8 10
FAli M /(g/L) benzocaine 0.01 0.04 0.08 0.1 0.3 0.5
R4 1< [K/(g/L) procaine hydrochloride 0.1 0.2 0.3 0.4 0.5 0.6
= &UBUT /(g/L) 2-trichloromethyl-2-propanol 0.1 0.2 0.3 0.4 0.5 0.6
MS-222/(mL/L) 5 15 25 50 100 500

6 mL/L. 8§ mL/L.

10 mL/L. 25 mL/L. 35 mL/L. 2 RS54

40 mL/L 7 > CBEMRERG RN 3 g/L . 5 ¢/L. 8 g/L.
10 g/L. 20 g/L. 30 g/L. 35 g/L 7 NS AL EEVA b

JE, BAWERE 1R, PAEE 3R L, 25l
I T 0k 38 e 4 R A R I R K B SR 5 Y

iR TS

2.1 FREEF X 0 B FR BE SR

SR AR 2)%%@3 ﬁ@ﬁ%‘? T A& MS-222,
Abit . M RHE ., HREERE . & FERRE
oA T %%%%ﬂzaﬂﬂj‘ﬁ??@%ﬁ%ﬁﬁ%ﬁ
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Tab. 2 Theanesthesia effect of 12 anesthetics on Octopus minor

JEEEF] anesthetic

R anesthesia effect

TR Bk
magnesium
sulphate

T

eugenol

2 KT
ethelene glycol
monophenyl ether

AALEE
magnesium
chloride

L

ethanol

L-menthol
A
manganese(1I)
chloride

HMZ KK

lidocaine

6 ¥R R IFRIFE, 40 g/L Fll 50 g/L ¥ BE AR H LA 4.
No anesthesia was observed under six concentrations, and the body surface of specimens wrinkled at 40 g/L and
50 g/L due to dehydration.

6 R BE TR ARIREE, 40 nL/L 3 BN 1 04 B RImE SR B 42

No anesthesia was observed under six concentrations, and specimens stiffened and ink-jet appeared at 40 g/L.

6 A~k BT R BRI, 0.2 mL/L YR BE S BT, 0.3 mL/L ¥R B2 L SRS RS, 0.4 mL/L . 0.5 mL/L I 0.6 mL/L Y& BE i
M4 SR E BRI L.

No anesthesia was observed under six concentrations, and convulsions occurred at 0.2 mL/L, ink-jet appeared at
0.3 mL/L, stiffness and ink-jet appeared at 0.4 mL/L, 0.5 mL/L and 0.6 mL /L.

2 o/L W TCRRIF LS, 6-35 g/L Ve B BRAA (0 38 i A8 1 . I W01 SR8 ¥ A1
P4 52 IO 36 1 T2 2K S IR R 42 .

No anesthesia was detected at 2 g/L. Anesthesia characteristics such as gradual whitening of body color, decrease
of respiratory rate, reduced activity and loss of response to external stimuli were observed at 6-35 g/L.

2 mL/L ¥ JE IO, 6 mL/L )% DL HBURREFBL S, 40 mL/L ¥ B Il 2045415 BRI

No anesthesia was detected at 2 mL/L, and anesthesia occurred above 6 mL/L, anesthesia was detected at 40 mL/L
after intense struggle.

6 MU T ARBEEE, 0.05 g/L 1 0.06 g/L e 304> B FIsE R 4

No anesthesia was observed under six concentrations, specimens stiffened and ink-jet appeared at 0.05 g/L and 0.06 g/L.

6 MR BE TR ARIBREE, 3 /L e i L BRI ZUHFLIL R, 8 g/L Rl 10 /L iR Fe 2R 7K i URH 4.
No anesthesia was observed under six concentrations, violent struggle occurred at 3 g/L, and body surface wrin-
kled at 8 g/L and 10 g/L due to dehydration.

6 MV BE T AR BRI, 10 mg/L W B2 BUARIG T Ba, AT 4.

No anesthesia was observed under six concentrations, the eyes were sunken and the funnel was closed at 10 mg/L.

T FIRT S SR

(fF%E to be continued)



198 Hh [ K R A

%27

(8% 2 tab. 2 continued)

FREFF anesthetic

R anesthesia effect

Fff RN

benzocaine stiffness and ink-jet appeared at 0.5 g/L.

SR £
procaine
hydrochloride g/L.

ST
2-trichloromethyl-

2-propanol at 0.5 g/L and 0.6 g/L.

6 URBE TR ARIFRIE, 0.1 /L ¥ B M BUIRIS T 0, SRR, 0.5 /L Bl Bl HAmEEAE.

No anesthesia was observed under six concentrations, the eyes sank and the funnel was closed at 0.1 g/L, and

6 SR BE TN ARJRBE, 0.5 ¢/L 1 0.6 g/L W< H BUHRIG T F&, B P3| BLAL.

No anesthesia was observed under six concentrations, the eyes sank and the funnel was closed at 0.5 g/L and 0.6

6 MR ARMREE, 0.3 g/L B2 1 BLHRAS B4, 0.5 g/L 1 0.6 g/L ¥R BRI Z1%EFLIN S

No anesthesia was observed under six concentrations, the eyes sank at 0.3 g/L and violent struggle was observed

6 MU T AL, 50 mg/L. 100 mg/L Fl 500 mg/L ¥ 3 H B0l #5 Fims B 5.

MS-222
500 mg/L.

No anesthesia was observed under six concentrations, convulsions and ink-jet appeared at 50 mg/L, 100 mg/L and

TR TE RRIRAE T, A v v B R i R
Jilp3e S R s RS . KN FE 6~40 mL/L RJE Z,
FFN 6~35 g/L Wk B S AL BE VW Hh SRR IR IR 42
22 MEBREEREFIENSH

Rl I ) A e 0 A Ak, AR IR UK T T R
559 WEMRARARA, | TR TE SRR SRS . AR
5G| TXT B B AR R ) S I R Sk 3 R
IRAE N N REERESIKE EH X 6 M8, KX
3R 5 A RERET (R 3)F 4 S IR GR 4).
23 KHEZEMSLAERRPRERBREE

Bl O BERTE AL EE VR BE RGBS I, KA By
B A RIERE R (8 1, K 2), 10~40 mL/L Z %
WML 15~35 /L G AL BE VA WOV I JRR T 22 fiE
KBS 4 WIRRIE, I AR A RURRIBR I, 1T

NRZE I 5 S B A3 I . KIS #E 40 mL/L
CWEA 35 g/L SEALEE IR E] 5 WRREE, KB K ITF
WA=k, N B R AT S o A AT, SR
1 Wk 2 BE AN SALEE S BRI AT T
2.4 FREERE 7 EEE

3 M, DL 4~35 mL/L ¥ CBEAE A K
T PRI, Bt VA B n, RRTEESE (] AA 128 min 3]
8 min W4, 9B 5 min £ 26 min T
Hfn. 78 40 mL/L SEE B BURZIIS AL, REEHT
() BH S 38, W D 2 v B S R A o R UK i
AR . B4 B, DL 3~35 g/L AR
TAE Ry K I R R, B VR B T, BRI B[] DA
176 min % 13 min & #4655, & J50FE M 6 min 5|
116 min Z &N

® 3 KEIEMEIRE 9 HARIT ARHE

Tab.3 Stagesand behavior characteristics of Octopus minor under anesthesia

7 HHFME behavior characteristic

L I I 431 %%/ 4 S T e MR
5 s B ooy REEWRS mEEAPRERR TR
¢ £ LNER (¥ /min) i BRI 3 . ) & R
stage o bod 1 . swimming . .. sucker wrist response to
anesthesia ody color respiratory activity wrist activity suction stimuli turn the_ whole body
rate upside down
E% e 82 e F1 o i O AR 5L
normal light brown swimming freely frequent strong sensitive recover quickly
WM REGE 17 iiy3) Wi 3 iR L L
stagel light brown no swimming reduced strong sensitive recover quickly
ol WROER o i 2 % B HLR I
stage 2 light brown no swimming adiaphoria weak insensitive recover after struggle
%300 & oo nE KA 5 T LRI
stage 3 white no swimming adiaphoria weak adiaphoria recover after struggle
%54 38 " A3 i 3 % I A S
stage 4 white no swimming adiaphoria no suction adiaphoria irreparability
%550 tH 0 Nzl p i) J JCRL) ANREMK
stage 5 white no swimming adiaphoria no suction adiaphoria irreparability
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Tab.4 Recovery stages and behavior characteristics of Octopus minor
17 MHFE behavior characteristic
SIRAI — :
stages of - T sy VD BRURUTRL BRI S
recover (X /min) . . sucker wrist response turn the whole body
Y body color . wrist activity . L .
respiratory rate suction to stimuli upside down
41 &0 i % % % x
stagel white adiaphoria no suction adiaphoria adiaphoria
521 & 11 bk % R x
stage 2 white a little weak insensitive adiaphoria
CERY o R 1n b i i LRI
stage 3 light brown deepening enhanced activity strong sensitive recover after struggle
% 4 0 Hobi . L i iUk A
stage 4 light brown frequent strong sensitive recover quickly
=6 g6
% 5 . % 5 .
Q Q
g 4 . . . . . E 4 . . . .
Gt G4y
5] 5]
gb 3 . gb 3 .
,%‘?ﬂ 2 . % 2 o
L]
& 1 L4 & ].
ol . . . £
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40

31

Z. By ¥ /(mL/L) ethanol concentration

B 1 KUETE 9 Flr £ Btk B v ik 21 1) A 2 JRR T A 2
Fig 1 Final anesthetic stages of Octopus minor
under nine ethanol concentrations

S B  /(g/L) magnesium chloride concentration

B2 RISTE 9 Fh b BE vk BE rh ik B Y Fe 2 bR I AR FE
Fig. 2 Final anesthetic stages of Octopus minor under
nine magnesium chloride concentrations

1401 4 n=3; %£SD %gg . n=3; xSD

120 t o SR ] anesthesia time 160 = g%gl\ﬁ] anesthesm.tlme
£100f b O Z FHFIE] recovery time “E’ 140 b O & 75} 8] recovery time
S 80F = 120 c
£ £ 100 b
E 60 c = 80 d
E 40¢ E eg E 60

20 B 1S o2 40 B o e

N W i s N N N s ]
0 1 E'Eﬁ 0 é| A F*SJ_I
4 6 8 10 25 35 40 3 5 8 10 20 30 35

Z.B#% ¥ /(m1/L) ethanol concentration

B3 KHEAE 7 > SR BERR HE T A BRI 52 I3 [

ARG B R IR AN R £ BV BE T R A ) 22 53 Wik 3
(P<0.05), ARG FEER R A6 LB E T
52 7B A 22 57 B 35 (P<0.05).
Fig. 3 Anesthesia time and recovery time of Octopus
minor under 7 ethanol concentrations

Different small letters indicate significant differences on
anesthesia time (P<0.05) and capital letter indicate
significant differences on recovery time (P<0.05).

SNk ¥ /(g/L) magnesium chloride concentration

Bl 4 RUESAE 7 AL BER R BT (9 JPR I S T3 1]
ANF/NE FRE R IR AN R £ B B BRI 6] 22 5 . 2
(P<0.05), ANEKEFHFRRAE CEWRE T
B INET ] 22 53 3 (P<0.05).

Fig. 4 Anesthesia time and recovery time of Octopus
minor under 7 magnesium chloride concentrations
Different small letters indicate significant differences on
anesthesia time (P<0.05) and capital letter indicate
significant differences on recovery time (P<0.05).

Wit o 5 s | PRIRTUR R S 5 s v AR Ak, DA
e R =1 B ER h e w5 e 2 3
i B 4 4 KRR R R 2R R s R R .

ARWEFE R, R RCR 1Y 1) E TR I B4R

T ERbRE, KBRS X I A R A
1, Z5G OB AR AN [ 5 A FH T 18 e 2 R e
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AR BREE S IRT[R], 15 2 B A 410 BE R 1
(78 %0 % A 10~40 mL/L #l 15~35 g/L. ©AHBF
FERW, CBEAEALE e A SRR B P
FeAe g0 et g A g b 2
A RR S BUR IR K I, UiBH & B S fb Bk
RISk FE VAR A0 BRI, LAy 10 FhpR IR
T H A Sk 2R B A RREAEH, PR AN
KGLR I RARR, ARt TR

ARHFFEF I, 10 mL/L A 20 B 7 Az P g
MREEVE R, A BRI % 45RO
PRI S5 0 BT | B A B IORIUL 5 IR A L,
i FH 2 BEASURR ) JEAS R R g 10 12 19 21 sy
R 3 R 5 5 3 e e ) ok 2 Pt 1 A B D R
PR AT g, CBE) B B iF )24 26 min
(M 10 mL/L), AL 40 min (20 g/L), 7ERE
B E R b, LB TR . R Bk
SEIL MY B PR B VERT IRV T 15 min B, Al
FH AR N RREER, T MgCly ¥ 1 1% A i i
15 min MRESRIE. B 3 FIE 4 45010 %MH, F—
S W Y PRI, I 2 JRR IR 00 ok B A 1 n, H l JRR
i T s R 1800 AN U7 406 2, i) s 42 573 s ) A B 34 i,
i 55 5 B A2 i (Verasper variegates)®? . 1[G F-fif
(Sebastes schlegeli)®!, H 7<%} I (Penaeus japo-
nicus)**F1 K 17 2 6 (Micropterus salmoides)®*144:
(AR5 45 R — 3

T A WA — Rl ORI AL S P 7E K 2 T (Sepia
elongata) . Fz FCHE 3 AT rh B 2455 1 1,
PRI I BT T M AR, JRR e A 3 i i g 11O 200,
SR, F24 B AE T B b s n 2 B LA F 3 A
g P A 20 T mE K I LA R AR
M, CEEREINTH T3 T AR S E A KA
I E . Mooney 25U el AR INZ B T
B T PRI Bz FCAR SR, WL T M | AR F
ARV FIFET-BIPRZ: . Estefanell Z5°F0 Escanez 25120
A P T 7 Ik RR B Y A, LG R RR P - ) B
BRSO . ARWESE R, KRR T A
W TG IRAE FH, 2R e W B T A i v ol B 4 B
FLRIME SR, 2590 0 T A I AN RE A 1 I 1) R
IS8

32 mE5EHITR

Butler-Struben Z£U'8F1 Winlow 28R4 45 T 78
Sk 2 2SRRI T R I RRBCR S  E S 2% 1K i,
LGP AT AR, | AR o AR A6 DG e T A T
SIS o Andrews 253k i 28 R BODR 25 40 RE s v
PEAT TR, AL | IR AR IR . R T
Bl MRy BT R 2 SRR A A
SR RN . ASBIEFE A2 225 i N T AR L 1,
VERE R I I R AR Ak . UK T 3RS . PRI R
AR . RGN L IR TS L
X 36 A 98 1 S 7 RIS Sk 58 7B A% BRI
7 A Shy K I PR P 0 A2 75 R 118 10 S b A o

K PR ) T D Ach AT RN B, RS T B
AR —Ab, WSS S B, FH 2 B A
70 52 I TR, K I Sk 3 A RS 1) T B AT
WK 2 JFARAS o B R AT R E R, (AR 68 i
PR OB A 1, WM 2 2 B R AL, i 8 1 2l 4
SR A BITC, T B 5 R R RN % TR
HEICRN, W& AW EETXW S, K
i S) 50 TR A MR 1) T A9 B2 B MR TR A B LIS
W B Jm ANREMKE . B ORET, SMERE U 46 &7
K R BE F R AR /DN, W 3 AR R R e, Bl
PRI LRI B 1 S B AT, R R 5 TR
PR,
33 JRARBRE

R 11 i 2R PRIR 785 2 10 2 1 B 0 R AR
T i B S H b, T MR g, M
B e, PR R MG, - H AR AE 4ERE A
S 258 s i (0 B RS RS Rk R 2
BRI, g 0 % S i 3 s SR 2%, W g At 4
FEAIR, REE ORI B AR, TR Sz 6 i fed R
BB B . 7 RREERE R GA 205 4. 5, KMmppr ok 2=
A, VLRSI, S il s R R B I, 4
BT %, AR 24 h AR
I LRI 7E SR R 6 mL/L A S AL BE vk
JER S5 g/L. 8 g/Lit 2], ZBEHRIE N 8 mL/L
MEACBEMREE N 10 g/L W12 3 1, AT RAE K
iz A AR TP ORR R4 i 2 B A
34 RHE

LRI . R AERKB B, KE ., &
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R2Z A 12 BRI

e W P PR A5 A 201

P55 BREDR 100 27 ) ) 22 S5 b R e 790 A 2801 4 R i
DL BRI 5 S B 2802 [ A EAE T, 5 FF
WR . CEFEEESCR T 5K EA X 7R
RIS T B RR AR 55 W (Loligo pealil) YRR 25
TR, A2 19~26 C FRRBE I . He [RAG 20
i EC M 15 IR L R R R ), PR A R I i
Feh, TR AR AR, ORI MgCl,
x| R B AR, ER R AR T AR R Sk R 2R AR
HLS e RS, AT 5 i R AR . B Ak R 2
L 0 358 4 22 Tl 245 49 w3 30 400 Ay JRR e 77 (A G A 6
FZHE), BRI %t Sk L 2 i 2 B g g U1 3021
JREREAE I ML AT TR — R 5T

SE Wk
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Anesthetic effects of several anesthetics on Octopus minor
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Abstract: Anesthetics have been used in aquaculture to minimize the stress and damage of Octopus minor during
harvesting, grading, transportation, spawning induction, and handling. In this study, the effects of several anes-
thetics, including magnesium sulphate, magnesium chloride, ethanol, eugenol, MS-222, manganese(Il) chloride,
lidocaine, procaine hydrochloride, ethylene glycol phenyl ether, L-menthol, benzocaine, and 2-trichloromethyl-
2-propanol, on adult O. minor were tested at a temperature of (18+0.3) “C. The body weight range of adult octo-
puses was 138—151 g. Six concentration gradients were designed for each reagent. The results showed that mag-
nesium sulfate, eugenol, MS-222, manganese(Il) chloride, lidocaine, procaine hydrochloride, ethylene glycol
phenyl ether, 1-menthol, benzocaine, and 2-trichloromethyl-2-propanol had no anesthetic effects on O. minor. In
solutions of 0.2-0.6 mL/L ethylene glycol phenyl ether, 0.05 g/L and 0.06 g/L. L-menthol, 0.5 g/L benzocaine,
40 pL/L eugenol, and 50-500 mg/L MS-222, O. minor presented convulsions, rigidity, and ink-jets, which indicate
toxic effects. Moreover, solutions of 2 mL/L ethanol and 2 g/L. magnesium chloride had no anesthetic effects on O.
minor. In solutions of 4-40 mL/L ethanol and 4-40 g/L magnesium chloride, O. minor was found to show anes-
thetic responses, such as gradually turning white in color, a decreased respiratory rate, weak swimming vitality,
decreased wrist movement, and lack of response to external stimuli. Based on the different body color changes,
swimming dynamic strengths, breathing rates, wrist activity strengths, sucker suction strengths, wrist responses to
stimuli, and whether an upside-down individual can return to normal, the level of anesthesia was divided into five
periods, whilst the recovery process was divided into four periods. Individuals in 15-35 g/L magnesium chloride
and 10-40 mL/L ethanol can achieve phase 4 anesthesia, this stage is most suitable for the observations and
measurements of O. minor. Individuals in phase 5 can recover quickly after being transferred into normal envi-
ronment without an anesthetic. As the concentration of ethanol solution increased from 4 mL/L to 35 mL/L, the
anesthesia time decreased from 128 to 8 minutes, while the recovery time increased from 5 to 26 minutes, indi-
cating a positive correlation between anesthesia time and concentration of ethanol, and a negative correlation be-
tween recovery time and concentration of ethanol. At 40 mL/L, the anesthesia time increased due to the stress re-
action of O. minor. As the concentration of magnesium chloride solution increased from 3 g/L to 35 g/L, the anes-
thesia time presented a gradually decreasing trend from 176 to 13 minutes, and the recovery time presented a
gradually increasing trend from 6 to 116 minutes, indicating results similar to those of ethanol. Individuals in 40
mL/L of ethanol and 35 g/L of magnesium chloride could reach phase 5 anesthesia, which is characterized by a
lack of breathing. O. minor in these conditions would die if not transferred in a timely manner, thus high concen-
trations of ethanol and magnesium chloride are lethal to O. minor. The anesthesia and recovery times for 10 mL/L
of ethanol and 20g/L of magnesium chloride were the shortest, which were 26 and 40 minutes, respectively. The
present study demonstrated that ethanol and magnesium chloride solutions are effective anesthetic agents for O.
minor.
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