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1.2 EFARE

X £ R A T P v AR IR 32 T T A )
Ji W) £ 4y A D S5 P 8, Bk ok — 2 RO R A
FRPE A RIS GE A B 37 , BTSR[] 30 d, fdi 4 #1 5€
EIEN RIS, AR EKIR (11,50 £0.55) C,
pH 7.3 £0.23 ,7544(9.85 £0.43) mg/L, Y%
il 12D: 12 L, A3 K FL AP B IR 3 3, LI T R iy
FELd,

o= BRI 79 2 3 ) s 7R 1] 2 40 K ( O-BASF)
PR 2- KR L
1.3 XLB/HE
13,1 Wyt 4t R I B BRI AZ 95 B BEROAT
NI

POE 24 S ek O 600 wL/L i JFR I
T, B IR 6 2% Jit W) £ 4y #6138 25 TR JRR I WL 4%
g LEA [FRRIE BT B AT 28 4, A4S 1B 0P A
il B HCRE f R K R AR, WL R
AL H BB AT K754, 2% WEBER %
ROSS 25" By 0 WIAR | 456 i W) #00 E1 B BRIAT
FRIESEAT 704 o
1.3.2 2-0R5 SRR 2 I 5

HRGHETE - S A SRR, 2- 4K L W il
JRIAEH JE 0 200 ~ 600 pL/L, [ 2EHL 50,100,
200,400,600 800 F1 1 000 wL/L A58 He B ,0
wl/L AR BRAL, S HRRAEERTIE ™ ™ A5 i g
TR JRE S I, H5 BT 30 e J3E 0 D e (IR B T AL, L
H10.50,100 200 pL/L S ¥k B 40,0 ,400 600 ,
8001 000 wL/L JEwyk L4, BB E 3
AT, AT 3 258, MBSO BRI B T 4
THIE, 5530 s GeitSe i fa 10 s (Y68 55 5K 5 UL,
W AR BT R, B BRI ) 2 S min, 75
5 min P Ji ) £ 40) £ P W% 45 1 1) AP 45 11 a5 25
FETFE, GE vt IRR BN [, 2 e W) £ 4)) £ RR 1Y
B e TR, B 3 min BRAEE,S min S
1.3.3 23S gk I [ %o i ) £ 4)) £ 52 S5 RS2 )

HRAE 1.3, 2 95 {9 S B0 25 SR AT R di vk
P, 30 HCA 280 Y0 TR A 19 i R B A £ AR R A7 R
T B K 4l A 2 RO B R, BRI R 2.4
812,16 132 min, &5 0 min VE XS A4, R34
IR BEBCE 3 P47, R4 14T 3 Ak, L4l
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SRR, SR B 3 I v A S g A AR
IR ZE AT £0. 05 me/L, R FEEBE R 4.8,
12,16 18 22 mg/L, B/ NAWE T E 3 41
11, BFAT 3 45 th, GEi T f iR i &2 95 Bt ) A AR
1.4 HEsHsit

R H Excel 2007 4 B2 50 504 I g i HE
SPSS Statistics 23. 0 #4445 4 A HG o047 0 [ 2%
75 2243 B (One-Way ANOVA) , 22 57 g /K V-1
B P <0.05 B8R - ME + bR R

2 4

2.1 RWIa% & REEN RS A ERIT ARHE

TESRRIEANE TR A [ B B, it W) £0.4)) £ 1) 47
Ry AR AR I W) £ 40 £ AT OR REAE 4 722 A
HORRIEBT B A S AN (R 1), S IRB By
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WL 1 s, IEHRASTS, Wy £ 68 55 9K &
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AT BRI, H T R 1 728 A6 R RR B
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Tab.1 Exhibited behaviors of anaesthesia stages

JEREE R BE T FHIE
Stages of anaesthesia Exhibited behaviors
NS BRI G RS WK RS, BT A4
181 B TR G RR RAR, Uk RN, B AT
12 YR SN RE ) 55 , P 1 7%
183 2 LS S I WAt
184 R IR A HEAR T
®2 EFRMERIITARE
Tab.2 Exhibited behaviors of recovery stages
CRiN{p2 TTNFHIE
Stages of recovery Exhibited behaviors
RS1 TR e ok
RS2 T UGSl B A AR
RS3 ST, SR G
RS4 1T TEBIRILIE R

2.2 2-FEZEMNRERRE
2.2.1  N[FEIWREE 2-R 4 CERRIE N i ) #0401
(AR ISR

W 3 s, AR 2- A | S BERR IR T,
0 ~30 s [N, W) fa 4y fa FEASE B AE NS AT 0 FRAE
Ejxt A TCH 22 fk, 60 s J5,100 #1200 pl/L
HIF RN 181, G AR, H 2 LR 1L 5 min
B, W 2L 1) et W) £ 40 £ 4545 BR 7E 1S1, 400 wl/L
HAETF U5 30 s NE 100% 3 A IS1, FFAERE S A A
R NZ LA IS4, HEELBH DA
44, 44% {588 HE 1S3, 600 ~800 wl/L 15 ve 5 4H Y
W) gt AE 30 s O 58 e dE ARREERT B, 1 000
pl/L 2 66. 67% )4 8 & &3k A 182, &
33.33% L 2:33E A 1S3, k[ 3 min 5,800 F11 000
pl/L 44 fa ik A 184,600 wL/LAY 1 %k
A IS4, FESZE AL 5 min (5,600 pl/L 414 1
SRAFETE 1S3,
2.2.2  2-HAR LR W) R 4 f R 2R P S )

WA 1 R, AR 2-28 48 SR BE R i W) £

L TR KA . BRI R By 50 pL/L
B, Jit W) £ 4 £ 1) B8 2 5 5 A 23 55 %0 R G ol 3
A, ABAS RIS [R] B i I Wt BRI B, Uk BE Gk
] 100 #1200 wL/L B}, 4l fa e 7 30 s 655 5K 5
MRS BB B R R, 7E 30 ~ 60 s B, 68 355K A
WA G B, B S R TR E (B 1a) H
RTXTHRAL(P <0.05) , ¥k iz 35 ) 400 F1 600
pL/L B, &l 55 5k 5 AR AE 0 ~30 s B3R
KBS 7E 30 ~210 s PNERFFAE 7 IR/10 s 24T,
RIGH TR, 5XT A 2ERBE (P <0.05),
£ 300 s H},600 wL/L £ fY 88. 89% Hy 4 1 L 4
64 JRR B, #E AR IR A, 400 wWL/L AL A
55.56% it AR TE, A AR 5 &) £ 65 55 7K A 00 R 4
FFfE 7T /10 s 2245, 800 11 000 pl/L 4 f4h
S5 TR AR AR S R R, Forh 1000 wL/L
TR 1) HPELLAER AT LITE 180 s P4
S AN N = 7 N 0 B LR R T i R
(P<0.05),
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Tab.3 The proportion of juvenile A. laticeps of different anesthesia stages

W Concentration /( wL/L)

ItE] Time/s
50 100 200 400 600 800 1000
30 NS(100% ) NS(100% ) NS(100% ) IS1(100% ) 1S1(100% ) IS1(55.56% )  1S2(66.67% )
1S2(44.44% )  1S3(33.33% )
60 NS(100% ) NS(88.89% ) NS(77.78% ) 1S1(66.67% ) 1IS1(66.67% ) 1S1(44.44% ) 1S3(100% )
ISI(11.11% ) 1S1(22.22% ) 1S2(33.33% ) 1S2(33.33% ) 1S2(55.56% )

120 NS(100% ) IS1(100% ) IS1(100% ) IS1(66.67% ) 1S2(33.33%) 1S3(100% ) 1S3(55.56% )
1S2(33.33% ) 1S3(66.67% ) 1S4 (44.44% )

180 NS(100% ) IS1(100% ) IS1(100% ) 1S2(66.67% ) 1S3(88.89% ) 1S3(11.11% ) IS3(11.11%)
1S3(33.33% ) 184(11.11% ) 154(88.89% ) 1S4 (88.89% )

240 NS(100% ) IS1(100% ) 1S1(100% ) 1S2(33.33%) i;iggg g:ZZ ; - -
1S3(56.56% )
I4(11.11%)

300 NS(100% ) 1S1(100% ) 1S1(100% ) 1S3(44.44% ) 1S3(11.11% ) - -

134(55.56% ) 1S4(88.89% )

T =7 IR T IR B

Notes: “ — “represents stage of anaesthesia has ended
o 18 ~0pL/L  -=50uL/L F11 000 wL/L 414 & J5 i a] i T 400 1600 pL/
o 16 - 100uL/L --200nL/L PR )
#5314 L, 5 95 iF[a) 43 5 &y (284, 38 + 61. 26) Fi
>
REE 12@$ — ; “ﬁ (308.67 £31.35) s, 5F I/ 400 L/ 419 1. 83
ﬁi‘fglg F11.99 4% (P <0.05), 600 F1400,.800 pnL/L 24
®ig o T 25 (P >0.05) (A 400 wL/L 415 i
&~ 4 X A N . =
e, [F] 3G f1123.58% , %5 800 WL/ 2H &2 Iy i [A] 9 20>
% 30 60 90 120 150 180 210 240 270 48.11%
F & Time/s 400
(a) fKIRFELH Low concenttation w” be c
2 19 ~0ul/L =400 1L/L~600uL/L 3 300 +
%52 15 ~800uL/L ~1 000uL/L o8
oS T o
KeE =3
§§ EE ?&E 2000 ab
5 °
(]
# ;; % = 100
St

"0 30 60 90 120 150 180 210 240 270
I 1E] Time/s
(b) FREL High concentration

400u L/L 6001 L/L 8001 L/L 1 000uL/L

2 2-FREZENREYEEHHIZNT
Fig.2 Effect of 2-phenoxyethanol on recovery
1 2-REZEMREYIEYEEEREMENHN

Fig.1 Effect of 2-phenoxyethanol on opercular

of juvenile A. laticeps

movement frequency of juvenile A. laticeps 2.3

ESRBENEXRY &4 &S 78R
WP 3 Bz, Bt % B I 1] B9 350, i W) #40

2.2.3  JwWytagl g g

W 2 B7R W) 7E 400 ~800 pl/L T &
T HeF TR BB 2- 2R 4 £ R 1 1 8 1
400 pL/L HTEHMAEKH (155.37 £13.00) s HJ
AR, B E LT 800 Fl 1 000 pl/L(P <
0.05),5 600 wWL/L T &2 F(P>0.05), 800
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Wy S I I [A] R AR, HoAS A O R
100% . ZxE&ISA] )y 2 min i, 45 04 52 IR ] 2
(287.22 £17.91) s, L XF HAZH KA 6. 81% (P <
0.05) , MEFEHEEF] 12 min B, $f MR A
THKHE I35 (166.22 £32.68) s, [ HRALHY
53.90% , 5XFHRA1 22 57 B35 (P <0.05) , W)
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A TERFE 0 ~ 12 min N EIRGERES, 1E 12 min
Ja W 4l S ST UG TO R 5K 5, B 32 min B,
C A TR0 4y #h £ JT 8 42 80, {H X Sh 5z RE )
55, A KG , AIAE(100. 56 £10.60) s PPRH
S5, HOxt BRI 67.60% (P <0.05) o

400
e

o4

w
(=]
[=]

cd

200

100 ﬂ
0
0 2 4 8 12 16 32
F BN TA
Exposure duration/min
B3 EBFRENEVELDESHHZNE
Fig.3 Effect of exposure duration on
recovery of juvenile A. laticeps

B

Time of recovery/s
-
(e}

2.4 RENEMIELESHHZNE
W& 4 JE7R , i W) fi 40 6 76 AS [R]85 48071 7K R
SRR T AEAE 22 5, S b AR, PO 30 s T i 4
YR SAAE 8 R 22 mg/ L B TR 2 SR s ] 43 5]
H7(352 +88.07) F1(406.33 £53.20) s, B EET
1216 F1 18 mg/L 41 (P <0.05) . H 12 mg/L
B T 5 52 0 B ) g5 i, (NG (129 +36.50) 5,22
mg/ L {9 SR R B 4K, O AL (R AH 22 5736 2. 15 £%
(P<0.05), M fATE 4 F18 mg/L 43 e
12 mg/L &5 173. 87% F1 182.17% (P <0.05) ,
16 1 18 mg/L 4 B4 ik e {05 12 mg/L 4176
WG 225 (P >0.05), H¥ &K FHA 3 452
B (P<0.05)
600

be

% 500 c c
= S 400 %
= o
— O
;‘; g 300
®y ab

o 200 a

€ 100 W

o

8 12 16 18 22
WREIREE
Dissolved oxygen concentration/(mg/L)
B4 TREBETRMEY &SI E
Fig.4 Recovery time of different dissolved
oxygen of juvenile A. laticeps

3 ifig

3.1 WY& &ERENEHEENEL
AWFIEL , Ji W) £ 40y #E1 JRR e P[] i 5 R e
TR T B 1 00T 4 L, GX 5 20K A £ T X i B
( Dicentrarchus labrax ) U615 oy i AR ( Solea
senegalensis ) 41 M ( Carassius carassius) " F
1 ( Rachycentron canadu) SRR R — B
it W) £ 4) #8114 5 5530 I ] 5 e JEE ) 486 o g A
KRB A, 7E JL Bl 1 2 A B8 B £k S £
(Sockeye salmon) ' FIZEH ") vy K [H] A BF 5
S50, DG, W LAAS H s W) £ %)) 0 0 BRI ]
JRR I 522 70 [ O, 52 35 (1] 5 JBR P J32 58 T A
Ko HZE WA ¥ HMH AR MWL B, o
MYLONAS 451! 5 % 8 7 5 % B8 7 5 5 ef
(1] 0,2 B o PR T Ve B 1) 3 I g BRI, 3 2R
PRI A S ) e AR R RAOR B PR R 220 24, f R 1Y
K HE MEME PR R i g RRER
DL R 5 R A ) 2 T AR A5 AR ) PR R R
pH Eh B VA S UK ) o S BRI IR R R 5
W R PR SR S (Y A ) 11 2 8 BRI 2
g
3.2 2-XEZERVEY ERNIEEREERE
MARKING 25 %2 U #E 3 min KR, 5 min
DA T Dy 3 R 2, AR R F 4R 0, 2- 45
Psxt 22 B0t 6 T Mk Y L D 200 ~ 600 L/
L2120 i S e 52 g I 22 R R T
PR i 4y #8013 R B2y 300 WL/ L Y B 7
AR 167 wl/L AT LAFE 3 min YRR 76
Xt 4 1 ( Carassius auratus ) "= F1 22 PN /R 85
(Solea senegalensis) ™ IR FTIN K 2-7E 44 2. FE Rk
BB E Dy 600 WL/ L if Al 7 3 min PYJRRIE.
LFIE 2 Y W) gl 0 A% Dy 600 pl/L
I, 2l ] LITE 300 s ARRIE, 192 s SRR, 7EHK B2
A7 800 F11 000 wL/L i, 4 0] DAIFE 180 s AR
fite , 75 800 wl/L 4l s s 284 s FfE, MifE 1 000
pL/L IS SREEI ]2 308 s, 255 b, 2- 2848 L X
V) 8 )y £ A5 R0 FE T LR 800 ~ 1 000 pl/L, X
AR T A S g 4 vk R, HE,
PAWAR %% %1 5 ( Hippocampus kuda ) HFFEIN
it T BRAR R 1 000 W/ L, X FEALIT
P LA 55— , DR o S DR, 2t 02
HEEHAR [ 3 8022 S A 58 L A R 22
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SERIEEI , ARG KARIREE S 11,5 C AR T H
b2 56K I, VA M e, 3 - A AR TR A )
IR 331 4T AR R 6 2 A PO 4, T JRR T 51 119
AT R AT i ) £ 40 6 £ BAE
FIF 1] PA 24 A JRR T o S 1) R T 3 B4
3.3 RYERENE 7R mEF

eSS TR 58, i W) 0 4 0 40 TR AR,
B8 A, JCTE SR I, % G I [R5 I It
()80 , 1% 5 7E K #E Wy i) ( Rhinogobio ventralis) 4f]
@[27] Fil A B Tilapia buitikofer) (28] BB 9T 45 R
—H, W) g AR AT DITE s Srh R Kb
AT AR e ST I I R K IR
W AR BB W) ) 4 £ 7 25 Uh & 8% 12 min, 4y 42
HRAETS . i oh, Ry I W) £ 4)) 10 78 %% 5 1 18] 5E A
TR P, HCA K e i e, X %
ST A IR 25 e, AR SE B I A], PR BT IR
JEAR, i e A 22 18, DT AT ) A5 i () 22 88 7
2S5, AT RE R W) B BT T A
AT FEAR U R 4, et W) £ ) 58 25 A5 9
R IRTER) IR 18] BOA — 7 1 B, al 2 AR PRt
AEAGE TE — D WEAIR T A T I AT 56 1) 1 1 2 5
B o, B &)y # 0 RR AT — € I R TT RE T 5 2B
=, 4l AE 2 B TP RE R I (AL AE S O HLRE 98 42 %
A RAARER T S8 AT IR Z AP FEAE a0 B2
PRI 452 oAt B2 7 2 T HLAAR A IR i A A
T — 2258,

H1 1] 4RI, i W) £ 4)) £ 00 AS [R]85 ik 48K b
PRI 0 I [B] AN [R] , £ 7 46 22 me/ L I &)y £ 22
406.33 s AHeE 7, {BTE 12 ~ 18 mg/L B}, 41 i)
B IR IA] D (186 £44.31) s, WA S IF#
A TR 40% , KB — 7 FEFE 3 AU A R T
i W) # 40) # A 2- R4 S REIRR T T A2 IR, (H 2 ik
A A A T IR, RITOLA 255 o h ok 76 1o
LRI T 4 2 ol A P LRI L At 28 2 20 52
F AL B 7, DA T2 i e A AR KA. Bl
3 o e i ( Pelteobag rus fulvidraco ) W} 5% & i
e AR e v LA ) B 1 N A R AU R B T
F, PROMCTE A J5 R AT i W) 80 JRR PB4 i 92 36 1) S
— R SR i A, T I R A A S R A S g H
AR L4315 ) 4RO

AU FEIE B, BRI Jid W) £ 40 81 L 55/ )N
P18 it 1) 81 4J) e R R i ] B, RS Jo 5 18K #41 JRR
P TR ARG . SMALL 262 A i3k 2 PR oA K Y
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Effects of 2-phenoxyethanol as anaesthetics on juvenile Aspiorhynchus laticeps
under different conditions

HAN Junjun'?, HU Jiangwei'*, SHI Chunming'”, ZHANG Renming'*
(1. Institute of Fisheries Research of Xinjiang Uygur Autonomous Region, Urumqi 830000, Xinjiang, China; 2. Fishery
Resources and Environment in Northwest China, Ministry of Agriculture, Urumqgi 830000, Xinjiang, China )

Abstract; Aspiorhynchus laticeps belongs to Osteichyes, Cyprinformes, Aspiorhynchus Kessler, and was
mylopharyngondon piceus. A. laticeps was national level to protect animals, so it had very important economic
and scientific values. Because 2-phenoxyethanol was easy preparation, low price and rapid action, it acts as a
general anaesthetics in fish. This paper regarded anaesthetics concentration (50, 100, 200, 400, 600, 800,
1 000 wL/L), exposure duration(2, 4, 8, 12, 16, 32 min) and dissolved oxygen concentration(4, 8, 12,
16, 18, 22 mg/L) as reference indices, and the effects of 2-phenoxyethanol were focused on as anaesthetics
on juvenile A. laticeps (9.91 £0.31g). Result showed that induction time and anaesthetics concentration
were negative correlation, however recovery time and anaesthetics concentration were positive correlation.
Respiratory rate of A. laticeps would decrease when concentration under 200 wL/L in initial period, but would
be 11times/10s at mid-late period. Opercular movement frequency decreased with increasing doses of
anaesthetics when concentration was equal or greater than 400 wL/L, and at last. juvenile A. laticep would
cease respiration. Juvenile A. laticep could be anaesthetized in less than 3 min, with recovery in less than 5
min at 800 and 1 000 pL/L, so effective anaesthesia range was from 800 to 1 000 pL/L. In high
concentrations, recovery time decreased with increasing exposure time. Juvenile A. laticep could recover in
(100.51 £ 10. 60) seconds ( P < 0. 05. Because of different dissolved oxygen concentration, there were
differences between recover time: 12 mg/L would recover in less than (129 +36.50) seconds, which was
lowest. 22 mg/L would recover in (406.33 £53.20) seconds, which was highest. The highest group was
3. 15 times higher than the lowest group (P <0.05).

Key words: Aspiorhynchus laticeps ; 2-phenoxyethanol ; anaesthesia; exposure time; dissolved oxygen
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