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FRAE, HAET, KEAT, RERT, AL
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. ST MS222 TN 2 FORRRAIAE AT S5 187( Coilia nasus Schlegel) 4 f M BRRIHCR % T 2
FIORRIRI A 2 2V R RIS T8 9 6 05 1 25 O IO ), 332 T 2 0 ORRINI ) 35 2L T 50y 0
T, RS (1) B MS-222 VI g 150 mg/L, SIS T A BARRREAICIE J9 30 me/Ls; (2) 2
MS-222 e 4 150 me/L I BRBRIS G 20 JR8 17 S0 PR I <4 min; 28 T 7 B 30 me/L VR
BRREIR 38 P 0227 TR I L <5 min (3) JE0 K TTIT 574 407 T 30 me/L MS-222 1 8 me/L T 74
SRR , FLAE A3 0 48 b 4 OB <1805 100% | 5% F %0 BRALAF A 25 5 (P <0..05) .

REEIA: T ghfh; MS222; T By RRIFACR
HESES: So17 SCBRARASED: A

KITTI8% ( Coilia nasus Schlegel ) 3 & FHEE H
( Clupeiformes ) #F} ( Engraulidae ) #%/& ( Colia) , 1
PRI, EEOP AT T IR E i AR i,
VYT W VT BRI VL AR RE DL 3 . DL A
L, IR B 5 T 25 PR, O A T =T
Z & SR 2 . I JLAE K, B Fat
JERRE FREE TS Y 5518 2 R 152, VL) 8%
BRI SR REIR T T 37 SR AN A 8 0, R F
THM T ES . HAET, BN — 2RI B A A
A PR RN TE AR BIF I K VL ] B IR HE VTN v N T
SHEEART T A T T M SR R DR AT
OB B 5 A IR

DI B, XM TR L N LR S
PR N AN, W A S i v, B K B AL A6 [
SR AR AT oz AR LR IR, 5 ] 5
AORMITS FRFEAE) o TR 500 6 [ P A 2 g
FHF AR i ARic iz i 55 Ik B 58 A
FEH TEREAIG fa 2 N T HRAE 32 i 55 L 38 s
ARGFHIVER . BRIRI RN RAR 2, 3452k E N
SNSRI TF K B R RR IR A MS-222 T A iy A
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W R, B B A B MS-222 FH T
A [ R A T s i A RS SRR KPR,
T AN FH PR B 551 i B 2 5 350 P [ iy 2 3B A0 1= AL
WA MS222 T AR ARG R TR FR A
& YN ik 4y £ 7 BRI 7, A R PR 5591 i, {6l 52
Hil 41y £ 325 4 A A v, L BB R AT I S 4R A
I S8 O T T T o £ 1 40y £ £ R
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IR EEAE RS S I ], DU AR VL T 8% %)) 1R
FER TR EVE SR 225 (3) M T K& iz i 1
B, AR S VL T 54y s ) BT R
1 ARSI
11 #
1.1.1 =ZZigfa

K 2013 45 5 AE B i K 7= i 5 e i
FRD N TEFE BB M — 8 VL] 85 4) £
R E N 2.5 ~3.0 g, KK N85 ~110 mm, LI
1% 7T 6 000 mm x2 500 mm x 1 200 mm [{7K
T .
11,2 SE5G BRI

MS-222 (|- i 4l AR AL B B A FR 23 7))
NEORIAR , G TRk T A My (I Sl A AR
BBARATBR2A W) ) Ay 1 2 €0 ) IR VAR, A ik
A IR, XMETA T K, T T 5G4 1 1 T 7 M v i
TS5 AR TC K S G, P T K G i B Bk
W, BRI .
11.3 Sem gkt

S0 T A R FH A AU RE AV Tl A B A (7
ARFER B IE B8 A PRA R A ™) o
1.2 7%
12,1 PR RRIE R 7R AN [V B2 T X VL T 85 4
1 PR SRR PRI

2 RRIE T S92 30, 0 5 R T ) I 88 o
AN P35 P JRR T 00 %o K Y 0 8855 4 £ 19 RR T 52 5
T (25.0 £0.5) C A 4F T, MS-222 JRRI 5k J&2
BRI B o 10,20.,30.,40.50.60.80,100,120,
150 1200 mg/L; T 7 My bR e 751 3 B2 6 32 2
5.10.15.20 .25 .30 .35 #1 40 mg/L, 52564
Syl S R B SRR A BT SR R 3 4

SR HT SR VL) S ) a4 24 h, PR SE
0 £ 73 SHAA RV B 1% BRI 0, A A WL 5%
TG SRS, 1 — B[R] R PR I £ 455 1 T
NTE K AT IR BE S 5, 00 2 R e T 5 1) i) A0
5295 s I A]
1.2.2 23S Hp R 22 58 I )0 % B8 JRR T £ 44 52 0
(1) 5% Ml

A5 2 R I (] 6 % B8 JRR e £ 44 52 95 1)
SO B 28 120 mg/ T MS-222 P JE JRR B 1 VL )
Byt R RS AP 2.3 4 F1S min J5 75 [EIE K
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SR A AR IR TR B TR R A 5% 5 48 30 mg/ L
TR IR B BRI 1 K VT T 5% &)y # R R AR s A
3.5.7 110 min J5 L EE K 0 SR T BT
BRI 538 RSB ] SE B 20 45 10 25K
I fh, SRR (25.0£0.5) C,
1.2.3  JRR Iz i 55 g

MR PR IR B S 45 8, BB R B R 30 mg/
L [y MS-222 18 mg/L [ T & Byt T R4S 70 44
W B LI, B R ORR RN SE B 1 3 NP AT AL,
BRI 5 B 9256 £ ; % I8 20 R OB BE ] 7E
(25 £0.5) CHZ&MT, 705805 A 1Y SRS TR
FEK IR HL P, BER 1 /INEE R S 56 #8437 oI bR S
R DL K YRS AR K R LR K 4238
B 12 h R K R BT T 4 40 5 SRR
A48 h Py TG L

2 4

2.1 K784 ta RRELBN R A 2 TR B R B9 1T 4

FE 2 FORTRBRIE AR FH T, 4 7T 0 85 4h 4 1E
IR I B A 75 B BEA W1 8 S TR 9T R R AE , AL
1o AR LA G0 AN [F) R I A 52 5 B B o
SIS 0 A BRI 2 f8 P, FF UG R VT ) 55 & a4 o
TEASRE AT Ry, 80k — B Bsf ] () R 18 , &)y £ %) #h
G R 1 AR, vhisE 4% BE 19 17 R BE 10k D
B R SR BE Sk B N IE # e sh (AL BB s 455
fa RS 25, S W b, B A BT 43 Bl (A2
BB 5 I &l a2 457 1R U 2, AR T A4S, R i
HELEE S (A3 BB , X PR S g0k 2 ik
HEABRIRIRAS o Bl 25 JOR T390 VA 32 1) T v, &) B
Fok A a1k RS 1 PP (A4 B BE) X Rl
BN URBEIRRBOIRAS o oad— 5 Bk 18] 9 JBR % ) , K¢
152 1 PR F 40y £ il A3 7K P E AT A2 95, — B[]
JE G IR (RT B B, #3578 1A K 2
ORI R Sh (R2 BB 5 B fE Bk
TS RS RO SE (R3 B B ) 5 47 R 58 4k
HIEH KT R LIS (R4 BrED) .
2.2 RREEFIHIRREE SR

TEKIE (25 £0.5) C A, 24 MS-222 FREEF
WP 5.10.20.30 F1 40 mg/L 1T 7 By bR
WeSE R 5 R 8 mg/L B, KT B4 7E 12 h 4
FA BE IR B VR EE IR, (L BEAS ) A 1 i e 3] 4
FURREEAE o
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Tab.1 Anaesthetic stages, recovery stages, and behavior characteristic of Coilia nasus Schlegel young fish

R B BX stages of anaesthesia

7 MEFAE exhibited behaviors

0 XoF R IO B e, R 5K AR SR Bl IE R
Al Xof SRS I RE ) BEAR , B8 55 KB R B AR, B R P B vy i 3h 2218
A2 Bk RS X SN BE T 55 , B 56 A A b SR 0 K A AR T4
A3 SEARIIVVAIRE ), 835 KA S WA U, AR AR R L)
A4 PRI ZE IR, 65 TR A 4 1k
BBt stages of anabiosis 7 MEFAE exhibited behaviors
R1 TFERE a5 ko
R2 ORI LEIRE , TR WT KT SL S ol , B VA B kA2
R3 RS B0, BTS2 3NN
R4 1T RFTERWREIER

MS-222 Jf g 71 1€ B A 50 .60 .80 ,100,120 .
150,200 mg/T. 17T 7 My BRI ¥ J32 4y 1015 .20
25.30.35 .40 mg/L B, #FHE 5 2R B R EEAE
W R IR e B2 ) P v T PR PS8 8 b, AR S B £
15 1LV S, BB B R AT K R T, SR £
2R ik S/ =Ry @ R I o 51 R/ ¢ i
Bt P W T H 3 B R P A Ui Bl B B o8 Ao
iy VL) B g fa ST R BV b BT A it IS
HEEZS 5 4b H SRS

24 MS-222 ¥k BE 50 ~ 150 mg/L B, £ 30 min
WHEA A4 B B, 44 S5 FA A VE K G, 7E 3 min
WHERRER 713 R4 BB, L3 2, @ [l F 5,
MS-222 ¥ i 5 R e e B[] R AH G e R 1y =
278983x > R* = 0.9763(P <0.01) , WL 1,

x2 FRERE MS-222 3465 7185k
4h & FREFRIER (25.0 °C £0.5 °C)
Tab.2 The anaesthetic effect of different concentrations

of MS-222 on Coilia nasus Schlegel young fish

MS-222

N P I biNiis HHR/ %

of MS222 anaesthetic time  recovery time rate
10 - - 100

20 - - 100

30 LEER e - 100

40 T2 RE R - 100

50 33.76 £4.81"  3.17 £0.22* 100

60 23.21 £2.66" 2.35+1.40% 100

80 9.51 £1.55° 1.91 £0.25° 100
100 7.42 +0.56 1.27 £0.22" 100
120 4.44 +0.22%  1.58 +0.32° 100
150 1.89 £0.25° 1.96 +0.39" 100
200 1.65£0.15° 2.05+0.76" 80

T ARVNE FEARC AR R E T B F (P <0.05) 43 4 |7,
Note ; Different letters indicate significantly different (P <0.05) , the

same in fig. 3 ,4.

MS-222 ¥ i 5452 75 7 75 B 18] (A 2 5 R =
y =0. 0004x> — 0. 0974x + 6. 8128, R* = 0. 9425

(P<0.05),
45
40
35 y=278983x 2120
30 #=0.976 3
25
20
15
10
5

FREEPT I A] /min
anaesthetic time

0 50 100 150 200 250
MS-2223% £/ (mg/L)

concertrations of MS-222

1 MS-222 KB 5 BT & i E A& il 2%
Fig.1 Fit curve between different

concentrations of MS-222 and anaesthetic time

LT HMWE ST 10 mg/L i, 78 30 min 4
A A4 BB B S5 i A E K S, 7E 6 min [N
HREES 5 E R4 BB, WAk 3. @l AT, T
T W v 55 R it B TRI A AH G e R 2y =
898.73x"** R* =0.9706 (P <0.01), WL 2,
T A B vk B A1 5 95 P i B () G 2 1k 2 R

(P>0.05),
2.3 EESHIAEAREMNENREREEEE
PiN: b

TEKR (25 £0.5) C I, 28 BRI 5 vk B2 Ry
150 mg/L ) MS-222 JRBEIRRBEJS , K h I T
JIEF R eI BN b s P 2R 2.3 4
5 min J5 , BRI B UL T 8F 4 i A K
I, B 75 2.3 Ml 4 min J5 VLB 4h 7R 2 ~3
min NARRESZ IR, 5275 it IR A1 A7 A 2 2 P2 5
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x3 AERETEHFEIHCII I8
4h & FREFRIER (25.0 °C £0.5 °C)
Tab.3 The anaesthetic effect of different concentrations

of eugenol on Coilia nasus Schlegel young fish

T

; e BN IR %
{széi_::jfo];) ﬁ%ﬁﬁ/ rlnm L i rjEIJ]/ r]'nin Eaib}ii:)sis
of engeno] anaesthetic time recovery time rate
5 - - 100
8 LRt - 100
10 24.38 +7.26° 3.91+1.47 100
15 8.95+1.77"  4.06+0.71 100
20 6.00 +0.93" 4.53 £1.02 100
25 4.75+1.51%  3.02+1.14 100
30 2.89 +0.59°¢ 3.46 +0.82 100
35 2.66 £0.70° 5.47 £0.55 100
40 2.49 +0.21° 5.12 £0.46 100

(P<0.05) ,fHZF 5 min D\ F KL B4 fa
KRAEE T (K 4) o SIRMFNHREE Ny 30 mg/L 1T
T T TR ORI (1) 40 £, R Bt B YT ] 485 &y
AR B b, fEA AP 2EE 3.5.7 A9 min J5,

e R AT T B A K P 2 95, 258 3.5 Al
7 min J5RRVLIIST 4 f0E 4.5 ~6.5 min NHEREE
SR AEAS T AR R 3 1S min S5 I it i 1] G
WENEZES (P >0.05) ,H52TH2#HE 7 min
SR I ) A7 AR S PR 5 (P < 0.05)  (H
# 9 min DL ERRVLIIB A tRBER IR (K 4) o

35

30

25 y=898. 73x71- 6423
R=0.970 6

20
15
10

BREEPT T ] /min
anaesthetic time

0 10 20 30 40 50
THBKE/ (ng/L)

concentrations of eugenol

TEMRE S IREEETE B E LG

Fig.2 Fit curve between different

&2

concentrations of eugenol and anaesthetic time

x4 FEHEBFENKIIIS AT S FHF0
Tab.4 The effects of different exposure time in air on Coilia nasus Schlegel young fish recovery
JpR P WRE/ (mg/L) 28 S R EE I ]/ min 42 95 B i 7] /min IR %
anesthetic concenrtration exposure lime in air revovery time anabiosis rate
2 1.10 £0.11* 100
VS92 150 3 1.99 £0.59" 100
) 4 2.90 £0.28° 100
5 - 0
3 4.20 £0.80" 100
TH& 30 5 5.05 +0.94* 100
engenol 7 6.46 £0.67" 100
9 - 0
2.4 EWXE 00 iy &y e
TEKIE (25 £0.5) CF, /8 30 mg/L 1y oo Y b ulﬁﬁﬁl
> 80 ]
MS-222 F18 mg/L HY T 7 By K BRI S 5 1< VLT 55 g ., 2:§t:::t+ oL
— N — N contro.
R ATV TR R EN CNTEN N e SV R T 2 60 AW group
Mo oz — NN . 9 e
V&, Wezh A, 2 48 h B 3 Y RO ik F g 50 =
S E 40 A
100% T fi0 A JBR 5 550) 1) X6 BEZH, VT T 8% 4)) o 30 RN
VIS 2 R AR BE A W] A0 5 R v % 20 =
MG, R K, Sl IR Bl WE TR S i, ¥ 43 A 10F 122NN
o N SO A B 5 > 0
T2, AT K G SE B i s AN IE 5, 28 48 h B 5 losedg:rﬂiz_;ﬁ o HHEH
E]/‘J —T—ﬂj Jﬁ(ﬁ $ 7’\7 40% ( Fi—l 3) . 4 transport (12] resl;slta‘tlo(r‘l18 T}Smpormy
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B3 EEKEREER
Fig.3 Survival rates of transport test
AR G F R [ — AR BRI A A B35 22 5 (P <0.05)
Different letters indicate there was a significate difference in the
same treatment( P <0.05).
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3 e

YRR IR 9 B A e I5F ( MS-222 > 100 mg/LL,
T >25 mg/L) , 2 FRFE VL] 4 AR PR
JPR I 28 608 5 457 1132 B0 (A4 BB |, 0F A UR BE R I
RAS o BB £ K AR 95 £ B AT AR
FikACRIBED , HERERE I RABED .

2 MS-222 ¥ B 24 120,150 F1 200 me/L i,
B v B 1 15 o, JRR e ST 5 B ] 9 2 H 22 S AN
BE(P>0.05) ; &3 rits i A1 n, {25 558 8
(P >0.05), W3 2, MS-222 ¥k i ik 5] 200
mg/L i}, IR MR B, 24T A Wk 5 ok 30,
35 140 mg/L i, OGP A= KT D85 14V R AR
55 MS-222 AHAL . Bl 7 JER IR0k B R 3, fa A
AR B A 22 RO A B, X — R
HOSKONEN'" 5531 K #F 510 o 89 438 5. 5 08
MARKING F1 MEYER"" {4 S0 5« W {0k JBR e 314
3 min Z YRR, JFTE S min P52 AR
(AR IRETAIAR BE , E SCFRAEL MS-222 Y A 150 mg/
L, BUAR T A B R FR v B ok 30 mg/ L,

T AE 25 A A (] 22 8 1) [ % 8¢ J32 R T £
PR I 5%, JLAF o 45 2 32 22 TR IT
TR OCR AR R E, B AR 4IPS A
MARKING Fil MAYER" {0 5, 26 MS-222 ik JiF
150 mg/L 1) VR FE RIS, 328 F 1Y) 2 B8 0 25 <
H S [R]N <4 min, 28 T Bk ok 30 mg/L 1y
TRBE R, 38 F 0 2 8 A 25 SO I [) i, < 5
min, [ 38 AR R A A5 O I R] 25 55 AN B
o BSHATESE HE B MS-222 VR BRI
FARSR R A AR TR OB H e R
ERHAL S T A B AR R — B KSR A ) A
b, AR RE 05 PR M M I T AN 2 21 P HE L R
BRI LG B A Y, R, % R
MS-222 & A5t T 7 My A0 4 0B, i RV B T
Bl I MS-222 , 7 71 ) 55 i R A | 12 45
Dy T, 3 T A B RS L

izt 3k A vl P JRR 1 7R B 6% R AT £ 0K 1
WA, 0 1, B s T R SR
KAT 1854 87 i 30 mg/LL ) MS-222 1 8 mg/LL
T B o R, JL52 IR 38R0 48 h N I BT
RIEF] 100% , 545 A% WL A7 AR B 22 5
SERFEH]  MS-222 FI T AWy IV Ry 325 KT )
5% 4y £ 32 i 1) — P22 4 S R R R o B4, He

TR R P % P SRS BRI T T & B i 4
S skt bt B R A 50U B T e A 5 ) B
G, RAE 52 B 7 P o o PR VR BE AR 0 T
BA R

5 MS-222 FT B B Xt HAth f 2 4y £ 1) 35 B
IRV S A L, 55 A I 114 A 1 BT i &)y £ ( MIS-
222,100 mg/L) "™ FOBE &5 SR %)t (T 7,
27 mg/L) M 2% SR K A i E 5 4 £ ( MS-
222,55 mg/L) ' MR se g i fE A 7 T T
ANGEAAH ], ) e B i R /N R DA R A
At 51 255 Wi JBR e 751 6T 0 5 ) JRR R AR, A K I
R pH & KBS RRAR S TR AR

S 3K
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The anesthetic effect of MS-222 and eugenol on Coilia nasus Schlegel juvenile

fish

YAN Yinlong'?, SHI Yonghai'?, ZHANG Haiming'*>, XU Jiabo'?, LIU Yongshi'?

(1. Shanghai Fisheries Research Institute, Shanghai
Shanghai

200433, China)

200433, China; 2. Shanghai Fisheries Technical Extension Station,

Abstract; The anesthetic effect of MS-222 and eugenol on Coilia nasus Schlegel juvenile fish was

investigated. The exposure time in air of juvenile fish was determined under the safe concentrations of the two

anesthetics. The transport test of young fish was conducted by using the suitable concentration of the two

anesthetics. The results indicated: (1) The suitable concentrations of MS-222 and eugenol were 150 mg/L

and 30 mg/L, respectively. (2) The suitable exposure time in air was below 4 min after the deep anesthesia

at the MS-222 concentration of 150 mg/L., the suitable exposure time in air was below 5 min after the deep

anesthesia at the eugenol concentration of 30 mg/L. (3) The recovery rate and survival rate of the cultural
Coilia nasus Schlegel young fish were both 100% after treating with 30 mg/L. MS-222 and 8 mg/L eugenol,

respectively. There were significant differences between test group and the control both in MS-222 and

eugenol , respectively (P <0.05).

Key words: Coilia nasus Schlegel; young fish; MS-222; eugenol; anesthetic effect
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