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Changes of serum cortisol concentration and stress responses in
coho salmon (Oncorhynchus kisutch) to netting
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The production of cultured coho salmon (Oncorhynchus kisutch) in Korea has being increased year after year. Smolt being reared
in freshwater suffer transferring into seawater and are farmed in cages for fattening. This handling processes including transportation,
confinement into cages are unavoidable stress to fish in salmon farming and often end up to mass mortality. This study aimed to
investigate the impact of handling process on the stress responses of coho salmon, The indicator of stress was measured by cortisol
to be a first response, and for the second response test, glucose, triglyceride, cholesterol, lactate and electrolyte of K*, Na*, CI”
in serum and the activities of alanine aminotranferase (ALT), aspartate aminotransferase(AST) and lactate dehydrogenase (LDH)
were analyzed. As a result, the concentration of cortisol, glucose as well as LDH activity were significantly increased, whereas others
showed no difference comparing with control group. It obviously demonstrated that handling process made fish stressful.
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Ut FAF A D o] Rl AEFYoY &
AL ofFelA 2Ef 22 FE38 (Wardle, 1981), 012 2| ¢}
o} AW AAES Z7}, 44 (homeostasis) FX &2 A, ot
g 2Eg 29 U3 A sH€Y g4 FH 2L 1350 4o
U71% 8t} (Robertson et al, 1988).

olfel AEY A U A W LFFEH AY ¥k
317 (Selye, 1973; Schreck, 1981), 2E# 29 I = (F=s A&
Azl wal gz 23 A9 A3l Feirp g
4EA Ut &, o) Frt 2EHLAE wod (FFozE AAAYG
WEN| A7 AFE 2o} ZEE (cortisol) 2 718l F o1 (catecho-
lamine)d] FHEWE do7n o2 U 24H o2 AFY
zAo) g3tE Ay Ag SHIINEY populationd] B
3 5ol vy, 3Ade2e 43E Fad A TYE T
2e dyoz olojxga ded, o)d 4L BE FAGES
o2 dojutt (Mazeaud et al, 1977; Schreck, 1981: Smith, 1982).
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48 "ot g walA o)g A AAEte AAAMY 2
EAYE vRed $43YGE AFIA 42 2EHA (stres-
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Bom Y& &9 (Oncorhynchus kisutch)E W42 183
A Fol = Ax 2EFH2E PeA 2AEAG

S ol g

X odg
APF 1 UFo2RYH 98 ¢S FdE 9F A4 94X E

Aoty Hazd A 23AZ F EAYE FZ (4X36X06
myaA o 107083 A8 g0 (HF AF 15098 A4
Ak

2EFAY ol ago gz A ofFfEol JTE AHEFY
g2 ASFTH(FEY 4m? FF F sem?, AMFIT 186
kgmD)ANA £Z29 FLFHOZ OFE EBM F3 U (5E
H0m, U 889kg/m?) TEAYE HAdHeH, FYANTL
A el 288 o W 18& o) wE 2EH 2 HEE 2
Aal7) k] &Y AHAIA (n=10)9 84 (n=5 &gz
BH st Foo AHEEAT 3, 4o ARE odFe
4937 39ALEH ABRTFE SAFAY.

A3} HARY CAYAAE v AR G2 FEdN me
AdozRe FAY] (A3 nHE)Z 3uAT AY{IS 4
AAY XM A7 AR Y 2847 18 ool AA3}
Aok BAS NGB A A G d4 e gol FoAM B
dte] AAIAAN FH AL (3,000 rpm, 208) L FE A
Yy den BN 80t WEIL (MDFU 5086
WBT, Sanyo, Japan)olA BE@&3d o}
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B £3to] BA 220 EF FAAY £ A, 17} o]L£9 B
HAF, 42 otoeit gAY AT (glycolysis) AZo| &&=
AAE YA 2AEYYG &, ZHES BF S0 ulE AHE-3
AANY F93 B2 54T Fdo] G (F)AA BE FAEHE
A9 48 AFEYol A¥se L ZAHoE 3 A
o] &8t A)H& kit (Amerlex Cortisol RIA kit, Kodak Clinical
Diagnostic Ltd, Amersham, UK)E ©]43¢ y-counter (Wizard
1470, Wallae Co, USA)Z Bt 221 8% 59 48%
AEe 84 10, et A4 (dry-type) EHEA7] (Vitros
DT 11, Johnson and Johnson, USA)E %4 A% (triglyceride,
TG), 828 Z (cholesterol, CHOL), £%% (glucose, GLC),
R (lactic acid, LAC) 59 #X9 alanine aminotransferase
(ALT), aspartate aminotransferase (AST), ZArgF42 A2 (lac-
tate dehydrogenase, LDH) 59 &4 @43 A2 ZF (po-
tassium, K*), YEF (sodium, Na*), 94 (chloride, C17)9 &
=& AFIAL

EARANRE 2HgL Statistical Analysis System (SAS)
Procedure® A2 &4x, 2+ ERAAFELY oA AL Duncan’s
Multiple Range Test2 3.

27 9 7%
oFolA e we 2EY2E FH YA4F AFIA2HE
©]E (Thomas et al., 1980), 7+l Z}%] (Avella et al, 19919 ¥
Bzt W3, o]d 4L dolF AFAMNE oA R EUH
I 9tk (Pickerling and Chriestie, 1981; Sumpter et al, 1986;
Floeysand et al, 1992; Waring et al, 1992).
aEAYo] 2doje) 2EF 20 nXe YFS ABRILA F
A 2719 FEA0] LQoZRE YIS APt Y FA =
HE2 28 23 433 429 Wi E Fig 1~49 YA
o
28FY 27)de &9 84 F ZHE FE7H43 106 pg/
100m¢ oled 2N A= AYT FAT 39.6 29 pg/100 ol
U go] x7)d vl# ok ou] 7t Fbste] F9FHQ Aol (p<o.
05)2 2% (Fig. 1). @0l olF9 ZEE FEe F4719
2~4 1g/100 o8 A E (Avella et al, 19912 ¢4 3o} £ ¢
Fo 7] s H&F FFEALG. 1Y F4Y Y=
2EY28 2od FEE T/ 48] A& F5FT (Picke-
ring et al, 1982; Avella et al, 1991)& R vl3] £ AFqMe
olBtt WA F5Eo] & AL ALY AEFRY] W Bk
e 2EYAZ AL/ HEY RAojdh, 2dojrt gAY A
EY2rs 2oy FEE TV FH8A SNF GE E
AR £& AL E FIt 59 R Y 2EH2E F4
Fzo) F4Y AEY o 27 A&t (Avella et al,
1991). 2312 A9 2EH 2T A&A o] LA IEYE
FZ% Fopie Ao AL Yo &, 4o blue mao
mao (Scorois violaceus) = QAL 7455 ZEE Fx7}
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Fig. 1. Comparison in serum cortisol concentration of coho
salmon by limiting sphere of acticity and driving into
a corner for netting. All values are mean + S.D. As-
terisks indicate a significant difference between two
samples (p<0.03).
A: before limiting, B: fish remained after netting
process (2 hr)
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Comparison in serum glucose (GLC), triglyceride
(TG), cholesterol (CHOL) and lactate (LAC) con-
centration of coho salmon by limiting sphere of acti-
city and driving into a corner for netting. All values
are mean £ S.D. Asterisks indicate a significant dif-
ference between two samples (p<0.05). A and B re-
fer to Fig. 1.
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F4 Aol vl 108 A= 5 AW, 30~602T ASHA =
EZ2E FAGY & 9ouiut F71t ot (Parkhulst et al, 1992)
2 g

aggge 2719 A AT &Rl HF ¥R
(GLC), BAH(LAC), 28 2HE (CHOL), 34A% (TG) +&
& Fig 29 2Bt 2EH2AE {9 GLC (Wedemeyer, 1972;
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Pickerling et al, 1982; Avella et al, 1991; Waring et al, 1992)
¥t ol LAC (Pickerling et al, 1982; Waring et al, 1992),
CHOL (Wedemeyer, 1972) $9l% 92& uda <A gioh
H$7] dojdt o FQl BEE4o (Salmo trutta) N ol
BT 2E 2 S0 22X GLCY F7/H4 %0 ttadn ¢
A Aot (Melotti et al, 1992), TG, CHOL ¥ LAC ¥=& ¢
2719 8 AY ¥s7t §AAT, GLCE 7932 Ao (p<
0057} AT &, &dole 21ERY 2719 62 £ 2 mg/100 méo]
9 Rl F FaAldE 103 3 myi00 e T F713te oF 80%
F718 T olA ¥ GLC $=7} F7h3he AL o FY durd 9
2EHY 2 U0 24 AWE A XA dgsy) 98 was
A E BFEyt 4 A % 3o} (Barton and Schreck,
1987). LAC ¥5% 2EH 2 Q3 o] 44L& Ao N
SFAAT AAZE 851 0.7 mmol/ol A 9.6 £ 0.6 mmol/LE ¥l
Z7h3tA At olAF LACY %77 AR 499 Ae A4
Fo] %A ATV Boe FAL 2R Arge 18FAYe g
A FEAF QR 4FF LAHUE sMeAel ¢ Adm
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Fig. 3. Comparison in serum potassium (K*), sodium (Na*) and
chloride (CI") concentration of coho salmon by limiting
sphere of acticity and driving into a corner for netting, All
values are mean+ S.D. A and B refer to Fig. 1.

olg) ZEFX W 17

E3¢e 2dolz soF dAglol &
oA wrex, o2 3Y AUy ZVAS FHRT Fr1FHY
FE7 Hol BaF UAE dod ¥718 A3 Eol ¥
ojdt} o]2A AR EEFL ALdte glAtse] FFH AL
Hor} wxjgto 2 ko] BEO XY, JEBAT A
hAte] gejdle LDHS 4o &Y 2714 H&d F8Ad &
60% Y Eol £934 Zo] (p<0.05)E Yehe Ao oS
A Fd (Fig. 3).

Y, g F9 Eh 8L vl 29 (Fig 3), obrl=Ata
o|EA F ALTE Fgo) 2 2EH 20 430l 11~14 U/
SO YA ASTE &2 93] 224 + 13 UL A 285+ 53
U/LR o 30% 7} F7181902, T34} #493te LDHE 7,
340 £ 615 U/l A 11,733 £ 1,341 UAE #9438 Zo) (p<0.05)
2 HY AEZ ZF7814 .

B G ANAE 2Ef 20 o3 FFE wer} (Wedeme-
yer, 1972; Davis and Parker, 1983; Avella et al, 19913 3 A%
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Fig. 4. Comparison in serum alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and lactate dehydro-
genase (LDH) activity of coho salmon by limiting
sphere of acticity and driving into a corner for netting.
All values are mean = S.D. Asterisks indicate a signifi-
cant difference between two samples (p<0.05). A and
B refer to Fig. 1.



118 AT - AY7) - e F

E Agdx4e K, Na*, CI7 % (mM/£)7} & A% 474
202013 16404, 157213 152+2, 137423 1302102 &
Aozt ASIAle 2EF Y g AEL EFFol goiyt
A g & 5 AN (Fig. 4).

ol o] AE F31H, 247kl 2R 7} 7] (confinement)
aEFRgoz N Ldoje HIF 2EHLE wol 14Fe
2 IZEHEF] F713tdeH, o9 ¢4 GLCY LDH 84 o] F#
@0z FretA T o] wol Z+E As)A ALT, AST, TG 2
CHOL ¥E%& 2 A7} gt

(@] ot
B4 =

%Cﬂoht— SUHAME F4HL YE 2FAFL2 AT o)
F7hEA *157/}21 oA ASE edoje ofF
°ﬂ -2 A Agsted, $4oA ez FutaAdA
A4 7HErle JE 4 fle BA el o2 U FEe
'é}%f& LEHAE wol S AN HARE o B
dTe 2EFYol 2dole 2Eg 2 vXE 9%E 4¥Hn
A 2MY 2EAGE F AT 13 2EF2 BgY AR
AHEY FRE, 283 23 VEARE ¥T, T, FHY&
HE, 24 2 K Na, C 59 333 =9 &7 ALT, ASTS
LDHY #4¢ ZAIEY. 2 23, olf 183%es g 4
ol9] FE|Z, ¥F ¥& ¥ LDH 42 497 (p<005)2ez
7Hg71 o7t AR 2EY2E wede AL ¢+ A
Atk

2atel 2

AEUn FadHFYEAY
ATAE % 4?'—’}71*“" Agel g3 +FHAUT, BN AL
¥ EAEHIE BEFY AWEF AFVIRAAA ) 97 A
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