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Abstract : To assess the effect of anaesthetic on stress response in cultured sweetfish (Plecoglossus
alivelis) during transportation, the levels of plasma cortisol, glucose, lactic acid, Na*, K*, CI”, osmolality
and survival were determined. The transportation was performed in square boxes where liquefied oxygen
was saturated in polyethylene bags. Fish transportation was carried by car for 2 hours after anaesthesis with
lidocaine-HC1/1,000 ppm NaHCO; in experiment. Mean plasma cortisol concentration before transportation
was 170.7 ng/m/. After transportation, the levels of plasma cortisol increased to 518.5 ng/m/ (Control),
461.9 ng/m/ (Sham control), 369.4 ng/m/ (20 ppm anaesthetic), 304.0 ng/m/ (40 ppm anaesthetic), 405.7 ng/
m/ (80 ppm anaesthetic) and 499.1 ng/m/ (160 ppm anaesthetic) in each experimental groups, respectively
(P<0.05). However levels of glucose, lactic acid, Na*, CI” and osmolality in 40 ppm anaesthetic group did
not show significant differences in this before and after transportation (P>0.05). These result reveal an
anaesthetic lidocaine HCY/1,000 ppm NaHCO; is effective as sedative for transportation mixture in this
species. This research provides baseline data on cortisol, glucose, lactic acid, Na*, K*, CI”, osmolality and
survival for anaesthetic transportation.
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A mTIRle] Ao T4 T R npFgoE AMg
"rhs A& 224 “General recgnized as safe(GRAS)”
22X 2 M = =L SAcK(Schnick et al. 1986;
8} F 2003; 2 5 2004).
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Sweetfish(Plecoglossus altivelis)by Anaesthetic Transport

Cortisol 5=+ Donaldson(1981)2] 3¢l W&} Coat-
A-Count TKCO Cortisol RIA Kit(DPC, USA)E. 84! - 8
A ¥HE-8 FE3 thE, 1470 WIZARD Automatic Gamma
Counter(EG and G Wallac, Finland)E AH8-3}4 Radio-
immunoassay(RIA)?l &3 =733 th. Glucose, lactic
acid, Na*, CI" ¥ K' =%+ Chemistry System(VITROS
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Fig. 1. Comparison of the cortisol, glucose and lactic acid
levels in cultured sweetfish before and after 2
hours anaesthetic transport. The values are mean
+SD (n=8). The same alphabetic letters are not
significantly different (P>0.05). AT: after transpor-
tation, BT: before transportation.
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DT601I, VITROS DTEIM, DTSCII Chemistry System,
Johnson and Johnson Clinical Diagnostics Inc., USA)}
o8 FA51%. ] 45FA F=E Nafe] i3l
o2l $243o] t& AL 8319, Micro osmometer
(3MO Plus, Advanced Instruments Inc., Massachusetts,
USA)E 3315t AEEL 45 HAL A E A3
o AL

ZH Ayl BojA 3k Alele] folA} f-7+ SPSS-§
A 3}7)A(SPSS 9.0, SPSS Inc., USA)°l 2]3 ANOVA
2 Duncan's multiple range test2 A3t}

3. 3

Cortisol 5 753 170.7£319 ng/diE FH, 7%
Z oA 8 AMEEA G 2FQ tRTE 51851664
ng/dlZ Eobon, FRAN}IEFTHS ARS-3t Sham =
T 461.9130.1 ng/dIZ JERATHFig. 1). FRHAHIEF
1,000 ppmell ¥HAl B=71R1S ZH2F 20, 40, 80 R 160
ppm 713 APFE 369.4148.8 ng/dl, 304.0+9.6 ng/
dl, 405.2+11.0 ng/dl 2 499.1+35.4 ng/dIZ 553 Bt}
= 793 EOATHP<0.05). Glucose FEE T8 7
58.0+2.0 mg/diE 8 T5F 2T 96.31£0.6 mg/
diz 7V ol & ¥ 3Ach(Fig. 1). 20 ppm* 40 ppm
o} v}A| HAEFolME Glucose F=7F 63.5+£2.1 mg/d/
s} 67.3+£2.9 mg/diZ JERTHP>0.05). Lactic acid 3
Ze $£4d 39+04mmol//EHE FHF U7
Sham YZFAA Z+2b 12.04 1.2 mmol/J, 12.5% 1.5 mmol/
2 Fo)aA oL THP<0.05)Fig. 1). 40, 80 R 160
ppme] A AFe zolE BolA] }TH(P>0.05).

Na'e £4F 2744 1469142 mEq//E +44
134.71 0.6 mEq/[2t} #2317 oM th(P<0.05). 22ivt
207} 40 ppme) FEA AP FolME F3 ZlolE Bo
2] F3cHP>0.05)(Table 1).

K'e $4% 5E 487004 34 o woldl 3t
2 Jepiti(Table 1). CI'e 43 107.713.1 mEq/E
B 160 ppm2] wHHA A FolX = 114.3+4.0 mEq/!
Z 5934 oA THP<0.05)(Table 1). THE w34 A
PLEL F5AFY FEFoM Ao]lE Helx Ut
(P>0.05). 452 =9 W= FHA 31521109
mOsmkg2 2 56 203} 40 ppme] vHA| AP T
7}z} 329.24 12.1 mOsm/kg, 321.216.5 mOsm/kgZE 2}0]
£ HolA] ggtoy, g& AYPFoire flsiAl zokA
THP<0.05)(Table 1).

FEF AEEL 160 ppme] A AEFolA 70.0%
2 7P ¥e g Ryen, gE AdFAdAE 90.0%
o]4-& VeI tHFig. 2).
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Table 1. Comparison of the Na', K*, CI" and osmolality in cultured sweetfish before and after 2 hours anaesthetic

transport.

Dose Na* (mEq/)) K* (mEq/}) CI” (mEq/) Osmolality (mOsm/kg)
(ppm) BT AT BT AT BT AT BT AT

Con 134.7+0.6*° 146.7+4.2° 4.5+13° 28+0.5  107.7£3.1° 108.7+4.2® 315.2+10.9° 345.2+4 2
Sham 134.7+0.6* 144.7+8.1° 45+13% 21+0.1°  107.7+3.1° 110.0£9.0® 315.2+10.9° 342.8+9 2"
20 1347+0.6° 142.7+£4.7° 45+13%  2.0+1.0°  107.7+3.1* 108.3+4.5® 3152+10.9° 329.2+12.1%
40 1347+0.6° 140.0£3.5® 4.5+1.3% 22+03*  107.74£3.1*° 1043+55® 3152+10.9° 3212465
80  134.7£0.6° 1463+3.5° 45+13°  1.7404°  107.7+3.1* 107.3+3.8° 315.2+10.9° 339.1+2.6°
160  134.7+0.6° 1463+23° 45+1.3% 26+03*  107.7£3.1° 1143+4.0° 3152+10.9° 346.2+5.0°

Note. The values are mean+SD (n = 8). Means within each item followed by the same alphabetic letter are not significantly different (P>0.05).

AT: after transportation, BT: before transportation.
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Fig. 2. Survival of cultured sweetfish before and after 2
hours anaesthetic transport. The values are mean
+SD (n=8). The same alphabetic letters are not
significantly different (P>0.05).
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(Carrasco et al. 1984; 71 5 1988; ¥} 5 1988, 2003,
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2 GlucoseZ7} 57Hsl= Ao daA Uck(Barton and
Iwama 1991; Thomas and Robertson 1991). o] 2E#|
2E g o FHEE Cortisol?] 202 ¢lsle} 27
32 A4 (Gluconeogenesis)?] &Aoo thdk Ao
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(Barton and Iwama 1991; Davis et al. 1985). ¥ H-ol|A]
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40 ppm "H3A] AP T2 mHEA Aol B8l
42 A% Yl vi Tt A9 AeE Asd
t}. o FE9} HwEYE 7%, 40 ppm VA AP
¥ Cortisol® #2844 5oy, & 48+ 2o
= A 453193, Glucoseet Lactic acid, Na*, CI” 2
AHEA FeoN shAR $HF ZolE HolA] ok, o
2 ul3A Ag 7o) visle 2EH X WG] W2 o=
UERATH o F-8 mFHASE vl 28R ofyzt I AA
7} o150l tiste] 2EH 2 AR ZEat] Yl
W= Zrhy 31 tH(Barton and Peter 1982; Tort et al.
2002; Wagner et al. 2002). 1755 A, A4, A, A
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1995).
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