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MS-222 FF 3 iaE i A B REE SRR

xR YRR, KRR

(1. P EA PRI =K =FIL I, \L AR 5 266071; 2. 51 [E K =R LK =TI, ik FHH 434000;

3. B TR B XK PR 9T BT, L 2R AT 264200)

HE: £ 234£0.2) CHKEE T, Wz 7 MS-222 %t 338585 (Cynoglossus semilaevis Giinther) B K] FREF 3R . 5E
o6 F 2 08 8 R R 25~40 em, R T E 300~1500 go  SE 3 % K MS-222 St B ¥R B VI [l 4 B 10~120 mg/L A
90~240 mg/L. 4R BN, thIRTE F R BRI AL AN HE L 3 MY IR B 40 30 248 T, 5 4R BRI AZ PR B 4 HALL LIRS 3R I 4
TR, MS-222 BREEE 18 500 A SOF R IR T 120~210 me/L. EIIR BEVE B P/, KBRS TE 3 min 2 PIIS 3 4 W) FREE
ARZE, 5 min 2 A SREEPR B, HAE MS-222 # K BV 15 min 5 RIS E 4 100%. A 1ETE 180 mg/L ) MS-222 ¥V 1k
B 5 min, £ S AT R 0~21 min P, EHREAEEAK, N 100s £4. 5 BFIGEHEE 180 mg/L 1 MS-222 &R
HRRBE 5 min, 2R B FEA U 28R 3 min, ELERREE 6 U, BEXAIRE 24 h, R A 2R AR E . SKIRIEE, MS-222 R
P rF TR, AR N BRET AL B AR, 2 B R RIS A B AT 20, R — R IR AR B P R RRER 7). 52
HIE MS-222 Fi T8 H RIS 40 2 N TRAE ST THR 1. [ A KR4, 2008, 15 (1) : 92-99]

KR MS-222; BRI BRUREIRE; KB 58
HFESZS: Q959 TERERIRS: A

B 5 85 (Cynoglossus semilaevis Giinther) J& fif
# H (Pleuronectiformes) , & i #} (Cynoglossidae) ,
% 5 B (Cynoglassus Buchanan Hamiltou) , £
iR ZN KRR A a2k, PIEE Rl
S SRS T, G A L R

P T 2 R KR, (B2 5 S EE L R
T, RN LENE R M5 N AR F2 b S S 5 2,
TEBAE R HME A REAT s Sy AME s s fe b, i T H
BFLBIZN, W 5 F B L 6% 5240, s st T
AR e A BRAE FH BRI 7 e 0% 1 €0 4 2o, PR IS
PN, 3 N oA ERAE RS Sk B2 et f R i1
MR 0 B 28 0, R R 0 T N TR
ST Az —. MEAMREAIEREZ,
FLFE MS-222. T F W} CO, MEWEHE | 5 LK R 5 1T
30 Ff. Ho, CO, ¥ 24¥)IHIR I, 2 CO, MREFiz
Wt R EEET S E Y, Co, fEERE:
R RIS 1) X A BRI K i v A P ik i 3 [ 72
PR BRI R AR M g, FUR B £ R
BEAE A S, 4 R VS PR32 2R L H AT CO, ik

WeHs B H#A - 2007-04-28; 1&1T HH#H: 2007-08-23.
EELIWH: HXK 863 i1k H (2005AA603110).

XEHS: 1005-8737- (2008) 01-0092-08

Rt 5 [F £ SR 25 BLR) (FDA) AT M,

MS-222 [El Br 7 & 4 #% A Fingudi, Matacaine,
Tricaine, %% 44 Ay bt Fefia B8 &8 M) AL R R H IR &
VG, 68 B A N BRI ) B LA AR [V, 2 24
A B2 S A= s e 4 AT RE B
HIHIREF 254, 3 H 4 1t FDA AR, A Tk
BRIz fir. o EK =5t 8 20 42 70 K 80
FEARVIFLR AL MS-222, FZH F—2bzp i
Fhfist . H AT, B R X MS-222 JFRER G
(Carassius auratus) 7, /1 4 3 (Acipenser sinensis)
FIJt B 65 (Acipenser schrenckiil) ' 3t 5 4 (Danio
rerio) ™ £ YNt ( Alosa sapidissima) " %, [E 5 %
& W H 8 (Pagrusmajor) ", & % (Hippoglossus
hippoglossus L) " St Fhife AT TR 5%

RSB SR MS-222 X 1 15 5 A £ 1 R 2k
RUEATHEFT, WE 718 T SR 7E AN R BREFAE E T 8
WR IR AR, 45 T BRI 144G 280k B, LA R B8 7K ]
KR S SRR I S5 0 £ A S TR ) B S e, DL ST D
MS-222 TRl I R R 2 5 Bk

EEF M KB (1978, B, IR LT B TENHE KA EFT REHBEFEARTFF . Tel: 0532-85830494; E-mail:

liuchanglin69@sohu.com

EINERE : FRIUTE . Tel: 0532-85830494; E-mail: chensq@ysfri.ac.cn
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H1y FKIHCIRER - MS-222 X 241 5 5 B IR BRI A, 93

1 #RE5H%
1.1 SRRk

TREP IR K, KR (2340.2) T, £ F 29~30,
pH 8.0~8.2, DO>6 mg/L.
1.2 XLGHG

o H R A (K 25~40em, £ T &
300~1 500 g) , W4 F 3 M 77 K 35 67 FR B AT 50
D AFE TR L. LTS 1d.
1.3 EIGZRAEH

MS-222, KL s 2] A (4ifE= 98%) .
S 40 BT RSP B T TR R B, AR ESE

FLE I NaHCO,, P8 43 7 -/ VP RK R, R )
e T PV B 20 LB /K SRR I, 2930 RE
7 2 min J& BT 465256 .
14 BEREARBEEIN

B AR TE oo AR PR B VR v P N B BT () 2
T, AN TR PR B2 (R AT O R AR AR M DX 435 1T 7 ER R
R AR RE S 1 B —ANFR0E 1 AT 4R IE B B
MR ZRERIRES . SRR T 7 A MS-222 s IR /%
B, 4> %124 10 mg/L.20 mg/L.40 mg/L.60 mg/L.
80 mg/L.100 mg/L.120 mg/L, FAMEh T 5 252
B0, M52 24 h PR B B SRR FE S . BREF
FEIE 5y B R HAT W ARIE LR 1.

R 1 BEREEESEIT AR

Tab.1 Stages and characteristic behaviour of fish anaesthesia

PREEAZ I 53 1)

Stages of anaesthesia

1T T

Characteristic behavior

WEIR AR A B R (BB YRS BRI IS 2 ) B IR E BT, e

R Sk " 3 IE

0 CET
Stage 0 Opercular rate normal (opercular rate and swing invariable) , when no-eye-side up, turn over into
normal quickly
14 fikit B K K PROGHRAN 2 1B, BB TTUHER S Uk B B EH R
Stage 1 Slight loss of reactivity to external stimuli, when no-eye-side up, turn over into normal quickly
2 # i K, A ATE RN BB LB, 5415 Re s B 5 IR B 3 IEH R
Stage 2 Loss of reactivity to external stimuli, when no-eye-side up, turn over into normal after struggle
31 WUPITK T W 2%, Fg s AR TR R B b B, SRR RSt 2 SRR 2, (R G280 5
Sta ‘e 3 Partial loss of muscle strain, when no-eye-side up, head and tail hold up, body like a arch come-
g and-go move, but could not turn over
4 8 WUATR 32k, A A TER AU B2 L B, £ ot 1 b, B 35 4R s A0 18 (E B A
Sta ’ 4 Loss of muscle strain, when no-eye-side up, fish keep still, opercular movements get slow but
ge regular
- A, B 36 3R B, 1S B A K o 5
Sta ‘e 5 Fish stillness, opercular movements incontinuity, transferred to fresh seawater and recovery
& quickly
6 PR32 1L 3R B 1A B A A 1
Stage 6 Complete cessation of opercular movements, fish die if left in the bath for too long

V0 B IE R 1 R A 2 R 3 TR ORI 4 1 AREER: 5 MR AR 6 RS BERRER KA .
Note: Stage 0— Normal; Stage 1—Light sedation; Stage 2— Deep sedation; Stage 3— Light anaesthesia; Stage 4— Anaesthesia; Stage 5—

Deep anaesthesia; Stage 6— Medullary anaesthesia.

1.5 MS-2223 £ {A P IR 37 22 35 Ml i i 7E

AT B B AR IERIR A BT, PR 530 8 B s
/N HRERAR SRR BT (B, RERa e M . s g il
TE M RAE AR FE T 408 BB 2 IRERIR S T R Pl
PR PR AR A R A S R IR RS L

P T g R R Y R R, TR R T
b R B, B R AR IR AT, AR TR A
JE I FRAL 3~4 mm % BRI BRI BOIE AR 8 45, U
EWERTH W B EAR N 3 mm BB, R AR
o A% JEAS B0 K/ 2 B 35 =5 A0 R AL I3 R B
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94 o KR 2

5%

FH et T, 1 b — TR T, o R A A Jk
AW A b, R S8 X HE. {F 2~4 min
W 2E 5, W5 R NI Vi K, A AL Y 30 min
TN BRIEEF , A5 AR IK 2 B 28 BRIFEIR AR I, 1 S 0PI
ACE HLIAL S HL R, SRR IR S 2R 4R R KT s K TH
B BRI B RTAT I LG MR R 4% 50 2F A%
FR SR R HEAT AN [R) R B BRI R B (it . S 38 vt
T 10 mg/L.20 mg/L.40 mg/L.60 mg/L-80 mg/L.
100 mg/L 6 NMIRERLEE, AR LM S 2,
RESWE 5 K, 8’ S min, {1 E-SEMEE A
GEREREATRE S e SO E b
1.6 MS-222REEFEB IR ERTE

Marking %5 U\ 2y , BR AR ) BRI T AR AE ) -
3 min 2 P REEFFAE 5 min 2 N AR . A SIS AL
WRE 52 S Hy: FARTE MS-222 JBREEWE T, 3 min Z
KB 4 O RERIRAS, S min 2 W IRERK B, HR WG
15 min J& B RN 100% B R E

2B ¥ 3 7 90 mg/L. 120 mg/L. 150 mg/L.
180 mg/L.210 mg/L #11 240 mg/L 6 > MS-222 ¥ J&
MR : QR IREE R 8 BB, U AR L B 4
BB, 0 N BRI 8], 4R J5 37 BT A RR IR R A2,
B KR EE RS ERKTE IR, LR 8
], @B AN B SE 00 F 10 5 2, B AR O R IE
W skt R B BRER & ARG TR, IR 15 min
JE R AR Y, BN VIR K T IR, Sk B IR
(AR 2 . BRI AR R TR & F A, IR
TEBHE VRS B 1E LA ET B A
1.7 EEHREMENREEREEETEFHZNE

12 R BN 180 mg/L 1 MS-222 % i
JREE S min, 28 5 BRER T #2 1H, B B AL3E 6
1 J5 B8, 5 BIAE 2R % % 0 min. 3 min.6 min.
9 min. 12 min. 15 min. 18 min.21 min J& #t 47 & 77,
M EHREtE], AR B H6 S B,
1.8 REMREEX &S 755 E A &0

¥ 5 R F Vg 6 N 180 mg/L ) MS-222 %
WP BREE 5 min, 28 )5 M BREE I 4% Y, 7E 8 Srh 2
7% 3 min J5 G VKRR R, W E B IR E]
()% 24 h B BRER 1 7, ELHRRETE 6 K.
1.9 #iEaE

BT 43304 1 SPSS 13.0 B AFHEAT A IR 3% 5 &
4 #7 (One-way ANOVA), P<0.05 % & # /K °F,
P<0.01 AR EZE KN

2 HRESH
2.1 BAEIEMS-222F % H24 hN i 2 By 28 IR B

BEAE MS-222 I P 1368 I, f0 44 18 30 1) B 28 8K
BERERESE K (1, R°=0.9759) . MS-222 Jii & ik
JEAE 10 mg/L W e 2 REFF2 5 0 1 115 76 20 mg/L
B2 2 #; 76 40 mg/L B 2% 3 #; 7E 60 mg/L B 24
4 W; 75 80 mg/L W5 i B AE 4 W, i 55— 4
FReEIA R 5 W, HRFI AT RE 2 i TR & 2= R B
s 24 MS-222 B IR JE =100 mg/L i, fik 5 &
JREEFERE AL HEk 5 6 1A, Bl fmfArT .

<
59 . * o
=

T 4 ¢ o

[ lult

583 *

2,

o lr &
b00 | | | | | |
<
n 0 20 40 60 80 100 120

MS-222/(mg + L)
1 BARTE 7 AF MS-222 ¥R ik B ) e 25 R R AR I
Fig.1 Final stage of fish anaesthesia under seven different

MS-222 concentration

2.2 MS-222%F 38w 8RR 55 28 1 22 Ml

P R N R EE WL LA S S T 48 A R 1 S
N, B PP TR . ME 2 851 E, iR e &
ZRERFE BN 1~3 ST, PRI A00R Ik, 7E 4 3%
Tl T B, 2 S BRI 6 ST IR SR A IR I T B, BRER
BRI R 2 Ak B (F=66.515, P<0.01; &

{LELTP

0 C 1 1 1 1 1 1 _I

0 1 2 3 4 5 6
JiR B4 6 81 Stage of anaesthesia

2 RIS E SR F BB B R ORI S R

Fig.2 Breath frequency of Cynoglossus semilaevis at different

12 B wn
< (=3 =

Breath frequency
54
S

PR R/ (UK + min )

—_
(=3
T

stage of anaesthesia
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H1y

KUK HREE - MS-222 %o 2278 15 5 Bl £ P R IR SR W 5 95

2.3 MS-222 R B EHBERE

231 FBEHEMS222hiAB HFEM4EE
Bt E R E 7 E K 3A F W, BEE MS-222 ik
FE 3G 0, F 1 650K B BRER 4 5100 1 (] 2
%5 %5 (F=94.901, P<0.01). MS-222 Ji & ik & &

7E 180 s Z Wik F 4 HIRRERIRA . B 3B &M, fifhk
7E MS-222 5 B3 B Ry 90~240 mg/L 1) ¥ W+ Bk
2 4 ¥ J5 SL RTHEAT B I5, SR TE 180 s Y REH

PR B IEE R, B IR0 [ 22 50 B % (F=25.811,
P<0.01) . ££ 210 mg/L #1240 mg/L I 52 FRI 8] 4554,

90 mg/L Y}, K HB 43 R ik B FREF 4 BAEE L 180 s. LB DR 2 T N BRI () S BT 38

2 MS-222 JF B FE =120 mg/L I}, 4K #5 g 05

250 A 140t B

[} [}

£ E 1200

52001 2100

31 > r

3 3 80

S 150 ~ =

. T

= = o

=100+ = @

& ch =

< &b »

50- 1 $ 0- 1 1 1

210 240

210 240 90 120 150 180
MS-222/(mg -+ L™)

1 1 1
90 120 150 180
MS-222/(mg « L™)

3 MS-222 HROREDIE
(A) FEFRIE 6 FIRET BIARRE[H]; (B) I HERE 6 MIRE T IR R E (n=8).
Fig.3 Effective concentrations of MS-222

(A) induction time for Cynoglossus semilaevis Giinther under 6 concentrations; (B)recovery time for Cynoglossus semilaevis Giinther under 6

concentrations (n=8) .

MS-222 J& &K 4 240 mg/L I, 26T 1 &, ik
H A 80 %, 7 H At i FE b AR B R F 35 2 100 % .
GIHTIA R, MS-222 BRIFR i 75 i (1 45 800 0K B
4 120~210 mg/L.

232 FBEHEMS-222 hi2E15min EHE
HEFEFEER £ 2 Bon, BiE MS-222 gk
P TR 380, T 5 iR 1K B PR IER % A 1 R () 02 5 4
59, 76 FRIZE S VE D 15 min J5 B8 A8 VI K T )
2RI ] 32 7 0 (F=23.538; P<0.01). M7

R 2 FREHAI KBS E .8 IR E R AR

Tab.2 Time to each stage of anaesthesia, recovery time and survival rate of Cynoglossus semilaevis

n=5; X+SD
MS-222 JRE .
REeaLh 26 3k AWs Sk 6 RAMPLS i imm i %
MS-222 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 time 24 Body length Survival rate
concentration
90 6112 112+19 213429 - - 133+£52 394+50 100
120 3344 46X 10 104%22 4451164 - 166144 363£26 100
150 30+4 41£8 98+28 321+126 - 182437 386+34 100
180 28+3 38+7 79+16 240424 - 202+57 387149 100
210 267 35+9 63t10 195432 - 4744205 395+58 100
240 19£3 29+3 59+16 191434 492 517+115 355+31 80
W 1 FHEARIE, P RES “—7 ER EET 15 min.
Note: The characteristics of stagel are not obvious, so the data were not in the table. “ ” represents longer than 15 min.
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96 b E KR

5%

2.4 TEHREMEX R ERE B ERSOZHE

B2 1 RN 180 me/L ) MS-222 ¥ i
JPREE 5 min Ji, (AR AT 5 HIBRERIR 25, WP AR 134
59, IR B MK R AT S S B ER SE, KR
WA RIPIR A L, B /KE) 6 min LLE, BRI UG I
W, e 688 5 4% e B K 8K 28 49 9 miin, a4 Sk HF
G B, B B K (] 0 R, R LR A, I 4y
WRENEW. SRBEHEREMTERNERE
7, f R BRIEE S5 S R TR 2 R R B K, O 170 s
Fedio BN ZS S B FR N 1) )5 O B R I () A 22 AR
K BMEHN 100 s ZoAn (J&E 4) o o] WL 25 i [E) 4 Jo ot
RS IR R 22 R AN R (P>0.05) .

300

250

200

i

2 Y5 W] /s Recovery time
[=2

50

12 15 18 21
7S, & F% B W]/ min Exposurc timc in air
B 4w g I E AR B TR R R (=5)
Fig.4 Effect of exposure time to air on fish recovery

time (n=>5)

2.5 REFEITGEESE T ERZE

¥ 5 B 2E IS 8N 180 mg/L ) MS-222 ¥
& P RREE 5 min, BJK 3 min J5 3T E 5, Ak E
IRBFEIME A 100 s o4, O RRER )5 4R 5 75 B (8]
EZRARZE (F 5, P>0.05 -

400f
o
£
& 300f
(]
>
S
& 200-
Z
I
DU e
S =+
L
0- 1 1 1 1 1

.
1 2 3 4 5 6
R EF VX %0 Anacsthesia times

5 REFREEX AT IR R AT (n=5)
Fig.5 Effect of repeated anaesthesia on fish recovery

time (n=>5)

3 it

3.1 X TMS-222i% il B BT

MS-222 & —FhER )5, 7 K R B iR
50~100 mg/L It} ; pH {E1E 3.9~3.7 2 8], [ i ££ FRIEE
KA, 2 40H NaHCO, 5 NaOH 55 4 ik
Arer A L K BRI SR AR RE ST, i K
MS-222 JF B FE R 30~200 mg/L B, #§ /K (1) pH 18
1E 7.94~6.52 Z [, —fIEHL T, /KA pH 2
ZYuR A 5~9 2 18], H pH {5 4 6.5~8.5 B R4 hf 2
TE PRI g U A S v S Y 1 B
R T 240 mg/L I, pH {HAET 6.5, BEE X}
BT S e AR 0, HAE TR PR S5 X
A 5 B R F, TSR 8S  in A NaHCO, 4T
ORI, PR pH A2 7, DL BRIX SE AR S
32 XTRERBRE

RN R DL BRI R 22 88 22 RO, TR
MG ER R A0, SR A 8 KRR R 1, b
B ] (0 S, JRR IR A1 B £ 7 1 9 P 08 BT 4, f A
BEWE 18 B — A2 1 AT A RRAE W] B A0 5 28 IRIERIR
Ao FRTEIE B RERIR A T s 5 2 42 = i R
M osE, MR HEZRm S, KEMERLR, 5 2
PR P R I (L ik B 3 2K, IR 500 2 W e, T
W E %) SR T . R R RRER,
RN LR O TS [EOE I DI ESE e 3 i
M ALA S A O I B A, SRR BB R I R R
FEIET Y (B A B R A
TE1& K 1ok A2 T 2R SR A0 25 35 G0, AR 5 3 Ji R i
M, SEIS IS 24 h A AR TE B B A RR I
I AE MS-222 it & B2 20 mg/L I 24 2 B,
40 mg/L I A 3 B, O B I S0 BE A 1 Rk
TR
3.3 K TFMS-2225F 418 HER L IR ST R A &2 M

AR BRI i P WP IR 01 2 e e TR R R P )
BARbR . — MR OLT , PRI R )RR A2 R,
B2 U PRI AR P v o 0% T IR 5 T i A I W 5526 1
W, K2 B E B, R IR A R AE A BRI
S 1) B2 R MR, 48 0 MS-222 BRI 4> £ 7L 35
i O T AW RRER S RS2 (Trachinotus blochii) M .
Wi (Micropterus salmoides) ™ %5, 4R i MS-222
PR 3 5 B B, 7 R ER AR B AN B ik 3 AR, NP
SRR AN, B 4 WIE A I 4 R B, X 5 el eE
WREEIR B (Dicentrarchus labrax) W, thik R G F IR
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FH1H XK IR . MS-222 Hif 238 75 45 B 2 (X BRET 2% SR AT 5T 97

V5 BRI PR 5 A SR B, i E L Ath V2 P RRIER
W B R A 2 TR S AL Y AR A
LSRRI, I R TE MR MS-222 T, K
BRI ST 4 W, BRIER & JI R85 % 402 T
B ) o DRI JRR IR Xof P VB AT 26 P 2 i, ANASL L 40k
ZE etk 5 BREF PPN B S A R
33 KX THREEIIRE

PRI 551) B4 IR IR 335 R AN 5 IR AT 28 5K, 18
S A0 RS A E S R B B TR 3R DL AR K
FR A S P E R R N, BT T RREE Bk
e X, F BT AR B0 B G, B
PR PR B 1) 75 2 ) B il N BB R TR R e T R

T A AR T E ARG DY Sk, St
73 MS-222 JBR B> i 7 5 Jd 0 1 A0 RO R B R
120~210 mg/L. B0 H N, REGE A R R ETE
HEAT R A W & B IR R TR S B W AN E
i,

CLFRE ) MS-222 f SE 46 [ FRIEF 20 R 3% 3.
BRI 3 AT, A G5 BRI BT 7 MS-222 MR E B, F
BB 2, WP 8 T 5T MS-222 % gk fa 2k,
H SRR P R R b 2, TR B A R T,
IR 1 2 A%, ZE A ] B ] P IR B8 BRI 51000 2>, A
T 328 8 A BRI T 75 PO Ml e [ 5. X 51K
SRR TR A AR TR T f s — B

R 3 MS-222 XL 8 A RREESTR
Tab.3 Effect of MS-222 on test fish!"”

g/ (mg-LH B I 18] /min & #H{1A] /min S
Dose Induction time Recovery time Test fish
B .
25-100 3 <10 K uﬁ; Oncor h‘ynchus keta
#8 Cyprinus carpio L.
250~480 <5 <10 JEE H hippog lossus L.
150 <3 <10 F 48U Roceus saxatilis
75 LK Fast 3.7-7.1 % Gadus macrocephalus Tilesus
80~100 2.6-6.8 1.2-25 Z'9E4a Tilapia mossambica Peters

34 XT=SEBREXEEHNZME

e T 0 IR P RR IR DA S, ST B AT B I Y B D
ek, MAEAN[F] ) 2 B I 18] T, A4S s [A)AH 22
AR (E 4. X5 MS-222 JRFREEE M T &
IR BREE A 1 (Pseudosciaena crocea) 7 34T
BKSEE A4S “ A ARTE S P & BRI R K, B
BRI 25 AT, R I ATRE 2 B AR SELS
i MIS-222 I JEE ey  FLAAIR IR [a) J HLIR B I [ A
(7] JBR I 1) 7 L9 HP 3k AR 08 B P-4, 78 B KL FR
JRR B 1) 0 LR o i 3147, 22 Al 0T R P 41
AT B AR AR T 7K RN TR AR ZEAN K

XSS P S, FEE ( Paralichthys olivaceus)
7E 40 mg/L [ TMS ( . FK MS-222) 1 Kk EF 20 min
Ja, EAE LM FREW TE /KA 15h. ASER AT
EVEHEREKEL 21 min J5, BES W KEIZHER
B LA, X AR E i L sE . A
T2 v R PRI 1 MS-222 1 BB = ARV
I [H], G673 BRIBE S S0 0 5 i J0 /K DR 5 12 40 A fr
5.

3.5 X TFREREIEKHRNE

P E T MR Z KR AL, K
FREERT S2 T 2 DO O R B A mE WA 2 X
S B B OR, SR (A B 24 h, 3 22 BRIER 6 U 2E
TSR R R B (B S), UL MR
% MS-222 V&8 B BR324 . Billard ™ A, B
TR e PR T B R IR @& T 0.05 % I A & 5
MK 73 F7» BREF A6 A 2R = A AR m )L
TR, WA SRR W, IRERAE 05 3 38 5 R 1 1
I 77, HLBE A BRER R B 038 I, R 7 1 RReis Bl
T[4 206 62, (BRI SR AR 1) 2 RE O I R B 5 0 BR
HTLBEZS P, KLsrh MS-222 % 2 1 7 il
KT IE A el — P

AT BoR, MS-222 Xt i85 R B A KT
REE L R, FAR N R E TR e i AT, B
o FRAR BREE 7). {H O MS-222 1 A5 B 5 (1 6k
R (1) FDA B3k ) MS-222 BREF iz Hi i dh )5 7
T2l d Mg E M, A ET e P ) A
PR PR IER J5 HEAT AR I, I 38 7 B B R P A 1
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[ K R

5%

n, B BRI SR I 6 B R Bk 5 1 (B)MIS-222 v R N
G B ' B ST, 75 00 K A BB A A Y,
(4)MS-222 i F I BRI 9 i vy ELAR B &5 5t DRI
7EIEH MS-222 W22 78 5 B LA L [R5 .
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Effects of MS-222 as an anaesthetic on adult Cynoglossus semilaevis Giinther

LIU Chang-lin', CHEN Si-qing', HE Li’, ZHUANG Zhi-meng', SONG Zong-cheng’

( 1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fisheries Science. Qingdao 266071. China; 2.Yangtze River
Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Jingzhou 434000, China; 3. Weihaicity Huancui Aquatic Prod-
uct Research Institute. Weihai 264200, China)

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 adult Cynoglossus semilaevis Glinther at water temperature (23 £0.2) C . The body weight and body
length of the fish were 300-1 500 g and 25-40 cm, respectively. The concentration of MS-222 was designed at
two ranges, which were 10-100 mg/L and 90-240 mg/L. The breath frequency of fish increased slightly when the
fish were in the final anaesthetic stages 1-3, and declined clearly until stage 4 within 3 min under the concentration
range of 10-100 mg/L. Within the effective concentration range of 120-210 mg/L the fish reached stage 4 within
3 min, recovered within 10 min, and had a survival rate of 100% after immersed in the MS-222 solution for 15
min. After 5 min of immersing in MS-222 solution at 180 mg/L, the fish were taken out for air exposure, and
the exposure time was designed for 0, 3 min, 6 min, 9min, 12 min, 15 min, 18 min and 21 min and then the fish
were put into clean sea water. The recovery time was 100 s without showing any significance (P>0.05). Using
another 5 fish to sink in MS-222 solution at 180 mg/L for 5 min, then exposing them to air for 3 min, and putting
them back to the clean sea water, the same conduction was repeated one time daily over a period of 6 d. The
recovery time was not significantly different, which indicated that the fish had no increased tolerance to MS-222
by repeated anaesthetization. The results indicate that MS-222 as an anaesthetic to adult Cynoglossus semilaevis
Gtinther is feasible in terms of the effects that fish can be induced anesthesia rapidly and recovery rapidly with a
wide concentration range of safety without any increasing tolerance by repeated anaesthetization. [Journal of
Fishery Sciences of China, 2008, 15 (1) : 92-99]
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