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The changes of plasma cortisol concentration to high water temperature on common carp,
CGyprinus carpio were studied. 20°C, 24°C and 28°C groups showed significantly increased
plasma cortisol levels until 6 hours, and decreased plasma cortisol levels after 24 hours.
Cortisol levels of 20°C and 24°C groups decreased to values close to the cortisol content
before the experiment. However, 32°C group showed significantly increased plasma cortisol
levels until 24 hours, and maintained plasma cortisol level until 48 hours. The Cumulative
mortality rates of 20°C, 24°C and 28°C groups increased until 12 hours, and maintained
until 48 hours. Cumulative mortality rate of 32°C group increased continuously until the end
of the experiment. Using the results of this study, it could be used as a method to confirm
the risk of mass perish in a specific area through hormone analysis.

Keywords: Common carp(8X), Gprinus carpio, Stress response(XE2f|2 H8), Water
temperature(3=2)
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Table 1. Total length, standard length and body weight of common carp, Gyprinus carpio in this experiment

Water temperature Total length Standard length Body weight

(number of sample) (mm) (mm) (9)
20°C (n=150) 150.0£14.98 123.5+1373 55.7+16.74
24°C (n=150) 150.8+15.49 124.1£14.01 58.2+16.88
28°C (n=150) 150.6+15.37 125.1£14.42 59.7+17.12
32°C (n=150) 151.1£14.59 124.8+13.91 58.6+17.56

Values are means + SD of each experimental groups

X RUCHKim, 1974). BHHO| OIEH 29| Z4% F7t2 2%t o = e 7I1E NEE FHSLY| AT Ao Ygtoz 2 HES
AR A BISA B0 QUCHByun et al, 2011). Ot EEst ZIASHRACE
o| s}

r

0, O|EX 29| g% 710 [E AEYA HEOE O
Yojo| HAt 7ks 8= HM7|=D UCHByun et al, 2011). W= gl g
HHKA 7t *Eﬂi* 2010 ™A =/H, ML ==229| FH|Z

AEpA HIE3E do7Itt Oz MR gad |RAIE 1. Xto ‘g4 3l AL
et AER A BHEO|ER Z2E9| gH| ¥ AT} X|&EC
(Hur et al, 2008). O] 72| B4 RXIE QT 2EYA X7 B2 SHEL TUHZ0| X YojLAEOZLE M 10~15 cm
B2O2E AE|E(cortisol)0] A2, OPH A EF sz 01 ¥ 27|9 U0f 600025 TSI FAHSILO| OfF 20| Z0j|A
X2k st AEYAE WA EH O sE= &A7H0] 4 H| 1,100 ¢ 37|29 87He| £==0f 750t2|4 =83 ACHTable 1). =8
2 Z7V3HCHHur et al, 2008). ZEIE2 FEHALO| #O{5t= & 2 YojE2 ZF A U 4t 7|200M 102 =3fst ot
HZ0|EY S22o2A, HHMAZRE Fo| 448 FXsin = HES TSI Y W 7|2E H2(180E RAISH
X EAtO = Feks OjXICH O 82 MM FA1%8(gluco- O &F7|= 12 /12 D, pHE 694027, ¥2& O[22 002 ug/l
neogenesis), 22|27 MFe| HT X AY 45 50| AUCKBarton olst, opEAtd B MY == 242 001 pg/l Olsh & 1.8+
and Iwama, 1991). LEHHO R OfF7t AERAE HHA| E|H KLY 0.14 pg/I2 FXSIULE &3t & Hol= ASAMEE SSHU2
MY RAIE I3t REIE 2EE0| #H|E|L, AER A0 ZE O, HM2 BiZ0| 3|0 SZ0| ZEAAo| 7MeH, HaEel
7t 7Lt BtERo R | T, O|R & TAY /X sH2 o RYE StHA QF XF0| BtSsto] HAstCin #HEtE JHMIE
Hoto] Ma|x Fof, HAIPYo| =2t M| ofst e Zazt &g ©of 0j2| MEsio] dES TSI
LIEILIA| £l 0 2| ZX o2 AtYof 0|24 ElCHBarton and lwama,
1991). O1F 7t AER|AE W2 [f 2H|El= IEEQ ZEoR 2. AHEE 4" U MESD 2EE M
QIote] Al 20 EM0| =0t S FIA(glucose)?| &H|Z
0| Z7}8tCt. Barton and Iwama (1991)= AEZAOA O[2(st & 2 B35l Mo AER A TEE £KE AP Il A
7t AYE AEY A0 1A BHES(EEIEL F7h0| WE 2%t B AlZF Hof 2t MEREE 4o 20012 E MESto] ozl Me|=
9| AuFFAAQ| F7hEtn 78'9-|3f915f FAZIG mhE AHESH0] OjEo| HHoM 1&2 OfLol X2
AEP A AFE OfE H 2l =1 ml microtubeOi] &F6+0] A4

N 5
o Aok 2/(10,000 rpm, 5&2)510] EXS FES F, defreezer (-80°C)0f £

0|50 AEHAS QI 0l
SHX| 2t i‘LHOM AEY A0 Bt ZEE # | Hot= T2 Y HSIQACE M2 20°C, 24°C, 28°C U 32°CE Mo
A (FAAT)E FHUOR APTL HE|ACHPark et al, 1999, A AR 20| 2t He=2E 2 247 O|L{0)| EEHSIE=SE 5|H
Chang et al., 2002; Hur, 2002; Lankford et al, 2003; Davis, 2004; £ HX[BIQICt 2t Me2HE 70| =24 HistRn, 5 87|
Hur et al, 2008). B4 0172 AEZ 20 oSt 2 2= +X| Bzl o & FOf 472 +==0Ms ZEIE 222 5= s ME
of thet A= O HMon|, AEYA Ao S2F Bzt &t 2 HABIA2n, UHA| 4740 +2= =8 AlYE FH0o| A8
Aol thet =L A= Oje EFok AFoIo SHACE 5 MUES HE AR T 6AI17E 12412 24412 364
metr, YOoIE et N2 AEYA Ul Al AEIE =2 7H W 48A|ZHOICE AFUINK|=E ASSto] &5 AYES RASH
= HSIE ZASI0] 2B ARt DEE B} Zto| MAS HIrE ALk MPAIU2 Y AR = 6AIZE 24417 R 48A|24OtCE 2t



15 December 2019; 4(2): 91-95

60
#20C ®=24C =28C w32C
S0 c c
= 0 c
3 b
2 I
= b
g ¥ .
£ a i
o
o
20
a a b
10 a a a a a @ I

Elapsed time (hours)

Fig. 1. Plasma cortisol concentration of common carp, Gyprinus
carpio for 48 hours. Values are means + SD of experiments (n=6).
Error bars represent the standard deviation of experiments (p<
0.05). Shared alphabetic letters on error bars indicate a lack of
significant difference among experimental groups at equivalent
times (Student's test, p>0.05).
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Fig. 2. Cumulative mortality rate of common carp, Gyprinus carpio
for 48 hours.
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