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Effect of Cold Shock on the Physiological Responses of the
Cultured mullet, Mugil haematocheilus in Winter

Duk-Young KaNG*, Hee-Woong KANG, Gyu-Hee KM, Ki-Che Jo and Hyo-Chan KiM'
WSFRI, NFRDI, 707 Eulwang-dong, Jung-gu, Incheon 400-420, Korea
'Department of Aquaculture, Pukyong National University, Busan 608-737, Korea

Physiological responses of mullet Mugil haematocheilus to cold shock in winter were investigated. The
experimental mullets were initially acclimated at 10.0C and then the water temperature was reduced to
-1.2°C for cold shock experiment. The stress responses was monitored for nearly 50 hours. The parameters
monitored include survival rate, plasma alanine aminotransferase (ALT), aspartate aminotransferase (AST),
glucose (GLU), total protein (TP), electrolytes (Na', K", Cl), cortisol and thyroid hormones (TTs, TTs,
FT4 and FT3). With the exception of the TP and electrolytes, most parameters changed significantly during
the cold shock. The survival rate did not change from 10C to -0.6C, but decreased significantly below
-1.0°C, and was zero at -1.2°C. The plasma AST and ALT concentrations increased remarkably from 2.5C
to 0.5C and from 2.5C to 1.5, respectively, and then declined rapidly as the temperature decreased
to -1.2°C. The plasma GLU concentration did not change until -0.5C, and then the concentration increased
significantly at -1.2°C. The plasma cortisol concentration increased remarkably from 2.5C to -0.5C, and
then declined at -1.2°C. The plasma thyroid hormones showed two changes during the cold shock. Both
plasma T, concentrations increased remarkably from 2.5C to 0.5C, then declined rapidly until -1.27T,
while both plasma T3 concentrations decreased significantly from 10°C to 2.5C, and then remained
significantly lower than the concentration at 10C.

Key words: Mugil haematocheilus, Cold shock, Stress, Cortisol, Thyroid hormones

M B2 A 1RH ez AYH] 2EHAE 71 & 9lor (Davis

220 olgo A AW Had P vXE and Parker, 1990; Ishioka, 1980), 22302 At)AL H3} (Woo,
229 $AAA 3 sholth A6l 9o T2 5o 1990 R DAL A5 Ryan, 1995) To| ARE A AL
W A4 s7el o] FHe H§dA mE Aedd 4 2 B0 AAE §4 SEHS A ofs AA A
Ao AE NEAHY 4 YA AHFR o g FgAo] A3 of o)l EHAo g Q7 A JFS AP WA H5,
2o AS= w2 A4 5.8 o} o5 4 9l7) YE 238 AWAF B Z2E H3) (Davis and Parker, 1990;
o] 70] B2 WA UA Be 2 k. @) HAHe  Ishioka, 1980; Robertson et al, 1987, 1988), BF o] &FE
AT A4 AN ABIAE FHY TE P olFE W 3 WA 24 3P Fol xefdne 2ust g
Ao zwl 220 A WL Y Bo|A 2EY sz (Robertson et al, 1988; Ishioka, 1980). L& H} o] Il
gty o2 Qg Yo F4 el WLEL oS By, SEUA2E FEI] 8] e Jse) 24 Wad
A @ AEgd AgAoz JBS nAth gep £ WAIUAY 2Hrt g7 En § 2EHSY 2 220
o) 93t o]& AEF A uhd] thE) AAS FJolr} o) A AMESo] AFHeE B AL A FEA
oA S AL o]Fo] A4 A Er thE dAld og  FA R A BE A sEese] Fulst o
oFa) MAA HFoz olo]A & 9lo), AR L ojrs  WE IV VY Ui FEE T oldA F50] E
AFeEa Qe A BANAE 2EHA o] N1Ee HA A2 kool &, AEHA FETL H25F ©1F 3
olF %2 AR & F hE 97]a QU 2817] Yl a3 oluiA] 878 Z7E8HA Bk (Schreck,
2% o wae HYF AL TA AEshe R 1982; Davis et al, 1985; Barton and Iwama, 1991). W2}A]
w3le SRz w2 Aty Bt 28-S s 2ad

*Corresponding author: dykang@hotmail.com X g rEks- way) g HEAR o F AIZAA L YEUA

226



Ao Ao W shaolo] g At uhg 227

z4d 93 Hg BA EU3A Aok

ol#idt 944 #ide A BAE AR AAES| EAT}
o, 1 & 13702 AAHE AL o7 FA (head kidney)
zAd A FEAE 2EHS AFX TEEQ] IEHE
(cortisol)o]& EHo|t} o] Z2E| AE# 2 HUAFL ofv]
we AxaAsd s A 6 vk aev 9% 7] dut
Jojts 21NN Bud AldE ZEY £ HI2de ©
A 2EY 2 YA AATAL @45 BAso] 333
A EE A EEE (thyroid hormones)©] &1 2 thA}
B AT EAZ G8E F YT YR AFAE0] FHs
1 $}T} (Parker and Specker, 1990; Choubey and Pandey, 1993;
Pavlidis et al,, 1999; Gaylord et al, 2001). ©] 3228 2AEH X
el gEge LS £o0 Aagie ot AAE o3
wyEle 2B S 207 AEA £ gl o3 2B
Aol A BAg Aoz, Y57] T e s B A
o ZAo) g 2EYA Aol ZAH AFe Fot B
2 gith A 957 9 24004 B & Fid w2
WEe A gAl FRE o8] BES 3k g9 Y3ehH
o e 2EHAE 5E357] 517] Y] 7= MUA
Axz pEste] dAHez yehe AEHEZ (hypo-
proteinemia) ¥ T E %% (hyperglycemia)& §-&3), 5 oy
49 FEI= s QYT AEHS g A A
NFE} 2o A AREA ARSI Qo AF =S} &
#@x)o] 7+ 715A AR ALT (alanine aminotransferase)
T AST (aspartate aminotransferase)S 2=E# 2 AR 2 )&}
715 i) sAE o Fel A B T A5H 1427
2127 YeEhe W4 g3kl B3 d7o] I (Chang et
al, 1999; Park et al, 1999)°.2 ZPH A5 524 AN
sholE Aoz WEY] s 3t ©r] AFE FH0 e
2Ed 2 AgelA Velde @49 38d 97 Age 3ot
B ge AAolrh

%015 (7}5 ) Mugil haematocheilus® 501 Mugil
cephalusye =] AU F8 oFo 2 AuF FWN
gx|, zulEe} FEd oo} v MAZ Bol BiEe FFL
Z 20059%E 71Eo R Aol & Y 81,437 MT
% 5500 MTS AT} (A FFATALE, 2006). °|2A
2 F o7 223 o] yiolE Aare] 7 Agke) st
o], AgEigts Aoz kol A a glon, 53] A3)
oto] 7% ZA4) kAL BE3 Theo] o] o] Fo|A|aL
it} olgl 7o Z A4 7igo] Fale AL, dEVI He
ALE oz oA HYrsd ARE ot g Y
A o] &2 Ve, g 197 29 Ale] Uelu= 7l
Hopg ols] A9 AR W vhsoirt A HAlste Aol
Zx wAaFo M ] o7t BAF AL i s
Ao}, B3] FAlo] &1, B 50| Je FAH FAF
o) 7% 1 TE vie & Aos A Atk b Tt
& A2l e A% Wt ALS oFAE 9F
2Ef 2z F83td, 713 AAL 2 3433 EHE

o

o

Z

{oxn
i}
o

Y

o)A 4RI AyFEo) U H4FTFE Fe A=
shA| gt ghute] o] ¢ 2] o] Fo] A AL Bk
o th3t o)a7t BE3H, T ARE Zotr
Yo} Aole 95 dFAE I3 BF A5E T
Wl gl we o I3 Gkl Bt Aejshy
31 (Park et al,, 1999; Chang et al, 1999)7} 43 &4 A
ob £37) gtutel #R " ofF A, yEueH d+
BiE Zolry] et

agez B Jde GAA 7ol M. haematocheilusE
gaez, 957) ga As FAREA, 971z Absa
FAT & AR AT FA)) A BF T H
U En1 A A @ ow3t JEE nReA] AEEal, 2

T
o o
o

Al

7

H
o

l‘

o

[e}

2,
o

A goprmal Pk

Mg o 4

Ao ¥ AFRAIY

Aol FP5AEY Aeiratd i A Fx
A AFR 2 7heol (A 33.9+04 cm, A F 429.1+158 ¢,
n=30)2A1, 137 & 10Tl A on] ARk eHEA1Z T
&, Ao olgatgrh AF 717+ 20061 1€ 9UFH 1€
11Y7HA oF 50/17kel%len, 5 71Zkeet Aol Hol=
23EA g9 A8 $32E 129 FRP FX2E 0] &3AL
o, Y2 &L soldty] e NtEo g A9S AAETh
AEANA ol s AFRS BQlo] 52 AejellA SJEE
ol g3l 10CE A8t Fglov, A4 A o] 4F
o] xpds] S (2F 10)¢ Tt W4 (1208 FYst
, A8 ooz yAglon JAEHog (12C/HA F&
Yiio] A8 AN ST olw pHE 74203H 21, S-E4F
A2 5ppm o)4to] HEE 2A3Ark E3 Aol HF
B =IEAE st e AAEHUT.

2

A -8 Fig 17 o], A3 Al Al €57 71 el
10C o)A AASte] 12417F 7.6TC, 24417 5.5°C, 48AI1Ztoll &=
7}ee &R gke AAsS4 59 25CTE dsA F22
shAAFom, o]F 48A17F 37RRE 5041t 9E7HAE 20T
»1.8C—15C—~1.0C—0.5C—-0.1C—-0.5C—-0.6C—
10C—-12TE F48A $L< 343 9t 43Pole A
o 93 AFMAl 2417 ARE "2 F oA, Fig. 19
AAZ e HEAH A, B A FANE o] &) v
A2 AFEERA] e Ao A 15 oo 7l5ol] vl T
oary AL P3G 4 AP A dHL2 A
AVEE] (12,000 rpm, 5¥)8H] B3-S &3 th3, ALT, AST,
GLU (glucose), TP (total protein), F 3] = (Na', K*, CI7), I+
& 22 (thyroid hormones: THs) % FE]Z (cortisol) ¥4 A7}
A -70ColA BT

&2} ALT (GPT/ALP-PIN), AST, GLU, TP ¥ Fsid Full



228 E QP73 e

10.0 -

100

8.0 10.0

@
&

6.0

[
=3

4.0 25¢

1.5C

N
]
Surviavl rate (%)

20 05%

Water temperature {C)

-0.5C
-1.2°G]

n
S

0.0

-2.0

— 0
00 12/0 24/0 48/0 48/37 48/40 48/48 49/6 49/18 49/30 49/36 49/44 5011 50/9
Elapsed time (hr./min)

Fig. 1. The pattern of acute temperaturc change in the
experiment. Arrows indicate the blood sampling time.
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Fig. 2. Change of survival rate following an acute down
regulation of water temperature. Different letter on the bar

means significant difference at the levels of 5%.
—, Survival rate; —©—, water temp.
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Fig. 3. Variations of AST, ALT, TP and GLU in plasma of mullet, M. haematocheilus, following an acute down regulation
of water temperature, Different letter on the bar means significant difference at the levels of 5%.
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