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Abstract

Aquaculture production of Korean rockfish Sebastes schlegeli has been continuously increased from
2000s and the fish has become the second most important mariculture fish in Korea. However, there are
some environmental problems in aquaculture of Korean rockfish recently. In this regards, stress responses
to high water temperature was examined via oxygen consumption, blood physiological parameter and
endocrinological method. Oxygen consumption of Korean rockfish had significantly increased with rising
water temperature. And oxygen consumption during the light time was no different with the dark time.
The levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) showed no difference
until 27C, but it had rapidly increased at 30°C. Moreover high water temperature affected to increase in
plasma glucose and cortisol levels.
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2005). EF o} FAolN OlgE) A5 £ @Fe A AelM o] shsdteh Choi e
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A o] 27T/ skl tiEARe] A]le]
S vk e el 2vjEete] e
g2Ql Wstel] tig A F5E Aot
FEol Holgls e FEEEY IF
< I dFedew, 5 TE9 A - Ay
A dAel T dFs AT EF g2 o
T Ath 2RER SAHE off tiabgel #e
AR GEYoke} olabsteka AT ol Ab
F AL A4 w5, 5 8 78 AR
A7) st 712Ael AAxA T shiE

ALE-% ™ (Brown et al., 1984), ©]23t o] 2 o] F
o] tiab RESel mA= 2] JIEFSE Bk
el @ A97F o] Foj A3l YItK(Chang et al,
2005; Byun et al., 2008; Pirozzi and Booth, 2009;
Do et al., 2014).

weba 2 Ao = Aol e
o] Pt WigtE ARSIl AtAAblE

Holol YBHA N2ARE ATSHA Ao,

A
270(T1, T2)l 2t esmbEl(E At
277404 cm, AT 3433+15.0 g)5 FE3oH,
ol¢}= HER 1709 FRP FZ(T3)°l 40mte]=
5 253 =AAFT o] 7|ibEt

Eakrs Z47F 125203T, 34.0+0.1
psu, 7.740.2 mg/LAtt. &5l 23] 4418 vl gAk
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oxygen monitoring system (oxygen optode sensor
real-time monitoring
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software; AANDERAA, Norway), %
2~ ®l(turbine
flow-590, Iljin, Korea) > 2 T/ Ut}
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Schematic  diagram  of  oxygen
consumption measuring system. Solid
and open arrows indicate circulating
and overflow water, respectively. AS:
air supply, F: flowmeter, FU: filtering
unit, IW: inlet water, OS: oxygen
sensor, OW: outlet water, P: pump,
PC: personal computer, RC:
respiratory chamber, TS: temperature
sensor, WB: water bath, WR | and II:
water reservior | and Il.

[Fig. 1l
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Zof digk MIEE gotstr] fAd Quit=
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al., 2014).
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4. SHEA

AT ARghe BEEF AT LR
Rom, SPSS FAFT| A (ver. 18.0)= ARE-3}o]
one way-ANOVA 2! Duncan's multiple range test
2 TS A THP<0.05).
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=

—
—_
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2
. =
oy
ZyEet g Ht:= 15C 29.1£1.4%, 18T
33.4+1.2%, 27C 34.8+1 4%%
FSSFRAARE 30T oA 24.6+£1.3% %2 Sols
Hbe 15C 8.0+04 g/dLolAl 24C 8.4+0.3 gdL,
27C 85402 gdLzE eSO 30T eA
6.740.3 g/dLE SrolXl th([Fig. 2]).
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[Fig. 2] Levels of hematocrit (Ht) and hemoglobin
(Hb) in Korean rockfish Sebastes schlegel
at different water temperature regimes.
Values are mean=SE. Different letters
indicate significant difference (P<0.05).

AST= 15T 11.4+1.5 TU/L, 21°C 25.4+5.7 TU/L
4 27T 216489 IULE #93F 2o]S HO|X
AT 30CoM 1,466.7+238.7 TULE 23}
A FolFth ALTE 15C 3.9+03 IUL, 21T
7.0£3.4 TU/L 9 27T 5.0+0.5 IULZE 238k 2ol
= HolA A 30Tl 10.8+2.3 IULE
OJ3HA =obR th([Fig. 3)).

FFIAE 15T, 18C @ 21CoA
38.04£2.7 mg/dL, 48.3+8.5 mg/dL, 53.9+4.6 mg/dL
2 ot AolE HolA| grtAINE, 24T 9} 27T
oA Ztzb 106.8£23.5 mg/dL, 131.4+17.8 mg/dLZ
Zobitt FAIRE 30C oA 33.2+11.2 mydL=E U
olft) FE|E FEE 15T, 18C 9 21T oA
747} 28.8+8.0 ng/mL, 31.6£7.6 ng/mL, 38.8+7.4

72}

ng/mLE  Afo]&  Holx]  RSHARE 30T
73.7£18.6 ng/mLZE =o}5 TH([Fig. 4]).
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[Fig. 3] Levels of aspartate aminotransferase
(AST) and alanine amino- transferase
(ALT) in Korean rockfish Sebastes
schlegeli at different water temperature
regimes. Values are meanxSE.
Different letters indicate significant
difference (P<0.05).
2. £28 Mas|
zy) =] @9 AT Ak HES [Fig 5]

oAl Ri= mpel o], 15ToA 18.7+4.6 mg
Ou/kgh, 18CollA 38.6£9.5 mg Oukgh, 21°ColA]
67.7£17.5 mg Oykgh, 24TeolA 103.2+102 mg
Oy/kg/h, 27°CollA 1559+11.1 mg OykghZ F&
o] s wet AMAor Frtehs AdE
UeRAch F57le] mE zyEee] g s
CE S b S R OL P s AR S o4 bl e 4
17.9£1.0 mg Okgh, 19.6+0.8 mg Oykgh, 18Tl
A ZFZF 383420 mg  Oykgh, 389420 mg
Oy/kgh, 21TolA 64.9+3.5 mg Olkgh, 70.5+3.6
mg Oykgh®Z YElY, BE ¢ APFA 37]
o} 4719 AbadH|Ro] FOJTE zpo]E Kol
ookttt ARTIZHEt FIFsel e =

) 2ete] QEte 5.84% LFEFGTH<Table 1>).
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[Fig. 4] Levels of plasma glucose and cortisol in
Korean rockfish Sebastes schiegeli at
different water temperature regimes.
Values are mean=xSE. Different letters
indicate significant difference (P<0.05).
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[Fig. 5] 20xygen consumption of Korean rockfish
Sebastes schlegeli at different water
temperature regimes. O: light period. @:
dark period.

<Table 1> Mean oxygen consumption (mg
02/kg/h)  of Korean  rockfish
Sebastes schlegeli at different
water temperature (WT) regimes
during light and dark period
WT Light Period Dark Period
() (mg Oyz/kg/h)  (mg Oz/kg/h)
15 179+1.0 19.6+0.8
18 38.2+2.0 389+20
21 64.8+3.5 70.5+3.5
24 102.9+2.2 103.5+2.2
27 152.5+1.8 159.2+2.5
Quo 5.84
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(1989)= FAAA Wl 5 ng/mL °]3tZ WA e
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I+20M =I|E8H(Sebastes schlegeli) 2| ftazed| U SHMA B3]

A Ax2A oA AFE 9 AYdde 3
7F8ki= 9l ©]8-¥ th(Davis and Parker, 1990).

2 oAgelA FEES 15, 18 ¥ 21TelA =
WA e oLt, 8ol 4edel net 443
o2 F7kste] 30T 7HE w2 sAE e
igleh o] A3z 1ol xulEghel] AEY
QRlow #gsto] A AESHE-t &k A
AAF] B M zleS Andit) o]ef
o] FAsel wt FTEE LTt dsdhe
AP channel catfish Ictalurus punctatus, THA%F
N7 (Gadus morhua) 5 ThFst oFoMT X
1¥u} QlTt(Strange, 1980; Perez-Casanova et al.,
2008). T35k FE|FS] AFo® QlE FFIAA F
T A 24T 27CeA FeetA EobR AL
HAARR QL 30CeA &= 21Co)8) o2 vtop
A FEEIE OE S B oled A3
i+ sunshine bass Morone chrysopsxM. saxatilis7}
36%2] HAE B Al&skE 30TolA =5
FEb Ragvs mush Qxw
(Davis, 2004). °]&]gt SFF 10| b= L5
of tigh wAdo] w2 ofFel IS /A
7] Sfal oldA aR7F 543] Frkeks7]
olgtal R ¥nl Qlth(Davis, 2004).

Ht % Hbe} 22 dAshy Qb= A9 At
2anlEds YERZ]E SR (Chang et al,
1999). afjatol el Qlof 245 A= AWty
°% Ht 9 HbE F7HA7IM, F2a7 A=
oje} withe] s yehdtta ®aud \ gl
(Davis and Parker 1990; Ishioka, 1980). ¥ 1]
ME Ht= 18CollM 71 wtA yebstow 24T
g} 27CeA Asstgion 30T AP thA
18C FFo% vtobglrh o] Aub= 24TCe} 27T
oM T2 el ] &AL E3LT
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al,, 1999; Do et al, 2014). 30CellX Ht 4X]7}
wopzl RS AR A AUl delghA Rl 24
o] "Wojx Zlo wEth Hbe A oA
Hte} FAFSHAl 24C9F 27ColM AF5atel o,
30°C #ARA A sHsHA T

AST9} ALT+= ofql7] Ho] E4RA HFFE
o] It 7lss dEhdle dNrAl A37F =M,

olfollMe F2Ws}, AL, pH, YEUL F
w4 sl % AEHUXA W& Frhehsv A

€53 QItKPan et al, 2003). ¥ AoAE
15~27C¢] 7} oA Fegh xfo]5 HolA| o
SAIRE HARH AR 30T F43] deshe
sk Stk o] Ade xvEEY
A7 1L AEHR o8 g Ha
A AST 2 ALT $X|7} 53
2 AdE 5 vk HA Aol AST 9 ALT

A= 5 (Pagrus major) (Choi
et al, 2008), 7} o1(Mugil haematocheilus) (Kang
et al., 2007)°lA] Rad v} glow, 2 Ao 4
Hole A8kt

lo o
o
2
ol
Al
)

FFol ol e & b FETEY &
Fol "3 FeeoR F£FEE A - A
Bjeha 7o) & 93-S vHTHDo et al., 2014).
olgfgl o 79| AbiAn|o] PIFES F= QRIO0E
v FF719h o] qlom, o] ofFs e
2 SHEn 9 th(Requena et al, 1997; Chang et

al., 2005; Jeong et al, 2007). Spencer (1939)%}
Spoor (1946)%= ol we] FF7]ol W& Abas
H #AE 37k JEFEEE, oM,
EASEH)E ek 2 A7 AelA=
BE e AdTelA 719k d7]set At
ol zpolE Holx| gttt ol xylEEe] &=
THGEH Fvhs As ulsiy] FEE

Ql 3 E(Acanthopagrus schlegeli), gilthead sea
bream Sparus aurata®} ©FFETEHA ALrhEl
(Platichthys  stellatus), ™73°Y(Epatretus burgeli)$}
2tolE R TtHRequena et al., 1997; Chang et al.,
2005; Jeong et al., 2007; Byun et al., 2008; Do et

- 743 -



al., 2014).
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