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Stress Response of Olive Flounder (Paralichthys olivaceus) and Japanese
Croaker (Nibea japonica) to Live Transportation

Young-Jin Chang*, Jun-Wook Hur, Seung-Hyen Moon and Jung-Uie Lee"
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In Pardlichthys olivaceus and Nibea japonica, response to live air (5 hr) or ship (25 hr) transportation was
assessed, by determining the levels of plasma cortisol, glucose, lactic acid and osmolality, as well as
hematological parameters namely hematocrit (Ht), red blood cell (RBC) count, hemoglobin (Hb), corpuscular
volume (MCV), corpuscular hemoglobin (MCH) and corpuscular hemoglobin concentration (MCHC). In the
experimental series I, the olive flounder was subjected to stress or no stress for 1 hr, prior to its air

transportation for 5 hr.

The stress suffered by the flounder prior to ajr transportation resulted in significant reduction in Ht, but
increases in MCH and MCHC. Air transportation led to increases in MCV and MCH in both the stressed
and non stressed groups. In the non stressed group it led to significant increase in Ht but decrease in MCHC.
In the stressed group, the air transportation led to significant increases in osmolality and plasma cortisol
from 5 to 38.5 ng/mf. Non stressed groups did not show significant differences in this before and after

transportation,

In the experiment II, the red blood cell (RBC) count ranged from 2.5 X 10%48 to 2.7 X10% b in the flounder
and 1.9X10%u8 to 2.1X10%ut in the croaker during the pre- and post-transportation, respectively. In the
croaker the shipping led to significant increase in plasma cortisol from 26 to 35 ng/m¢ but decrease in glucose
from 91.0 to 264 mg/dl. For glucose the reverse (39.0 to 51.0 mg/df) was true for the flounder.
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(Barton et al., 1980; Carmichael et al.,, 1983) #=}t o}r]z},
AT, AntEIDE, HETEN), TN, Yo
PH 2 2871 So| wishshe oz PiAw gy
(Nikinmaa et al., 1983). =%t Carmichael (1984) <4
F olfrt 2Edx: 408 HE AYES Vel §

oleka shgich. $EA] W o] Fol mEalel Bojelt
B dlolsh ARE TALE WO AT Nohsto] B

o} (Specker and Schreck, 1980; Wood and Perry, 1985;
Barton and Iwama, 1991; Milligan and Girard, 1993). &
Egl& 298 AT 2 9F (Robertson et al, 1988), =
2 (Strange et al.,, 1977; Davis et al., 1984), D= (Specker

and Schreck, 1980) 3l <5X]7} (Barton et al, 1980;
Davis and Parker, 1986)el] 231 2 To] glew, I3} o]
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gk & A9 A1 7H2 Exp. 1 5417}, Exp. I 254|7ke]9)c}. Exp.
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Fig. 1. Transportation course. @ culture farm (2) Cheju
airport and wharf @) Pusan airport @ Pusan wharf &
laboratory ® Uljin marine hatchery @& air transpox-
tation B sea transportation © land transportation. Ex-
perimental series I; @—@—@—>@—®, Experimental
series II; O—-@—-@—->@—0C—®.
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Table 1. Sizes of olive flounder and Japanese croaker used in experiments of live fish transportation

Flounder Croaker
TL (cm) BW (g) TL (cm) BW (g)
Exp. 1 423145 831.6+2433 - -
Exp. I 288+94 2774+ 10.8 25.8+3.0 161.1x£53.2

The values are mean*SD. TL: total length, BW: body weight.

#H#A Y743 (mean corpuscular volume; MCV), HF 7 Aol A] dofF A gk Aole] frel At - SPSS-
AP FE A4k (mean corpuscular hemoglobin; MCH) 4] #j7]x|of] €J3F ANOVA 3 Duncan’s multiple range
gl HAHEFTYNAFE (mean corpuscular hemoglobin testZ AR sk
concentration; MCHC)E &A& gt Uz daile 4
Lol A 2087} wkxgt F, 4R (5, 600 g, 53l 2 % 31}
3l Gabg FEelo] 70T Bl A Ae|E 532
& S BAol Agsieiet LRI sl

2 Aoy HE]E BEE cortisol RIA kit (DSL, Exp. I oll4] o 2% g2 9] GR35 291 Table 2
USA)E A-gsle] 4 - b F58 vh, Wizard 9} Zbo] Hﬂﬂﬁaiﬂr A 142 & AT He 3%
1470 y -counter (Hewlett Packard, USA)E A-g3s}oi £ 258+485%) o) el 249E33% 2 ol E B
radioimmuncassay (RIA)Z ZE4slglct FFF29 2 o]z kgt el WM T4F Hiw 549

A2 AR EEA 7] (Kodak, USA)E E438)9) 3, A 93+1.7% Hr} <k 20} Z7Fet 185%£9.69tt ¥
FA 5% Nagdd] &4l wel 323 o A& RBCZLE Hb‘é%ﬂfﬁ FEF Yozl ghe Byt vl

285} micro osmometer (3MO, USA)E A4-83le] & ol e 1.7+03x10° cell/ e BHE] 25+
ekt =3 F A AXFE AP} WEE 1.3%x10° cell/ WE ZolHr F+ 79 Hb FEE Hi%}
= —‘4"1'1'3139\'5}- RBCe} 742 wi3}733-2 B givh MCHCY] %}C AHd ol

Table 2. Estimation of hematological factors of the olive flounder subjected to air transportation and stress in
experimental series I

Experiment condition Ht (%) RBC (x10°cell/ ut) Hb (g/d?)
(Trans. time) Stressed Non-stressed Stressed Non-stressed Stressed Non-stressed
Pre-t .
1&8 flir)‘s 258+85°  93+17° 48+17  17+03° 122409 12005
Post-trans. _ .
Oé tff;ls 249+33°  185%9.6° 37507%  25+13% 112433 135206

The values are mean=SD (n=10). Means within each item followed by the same letter are not significantly different
(P>0.05). Ht: hematocrit, RBC: red blood cell, Hb: hemoglobin. Stressed: selection stress for 1 hr.

Table 2. (Continued)

Experiment condition MCV (f]) MCH (pg) MCHC (%)
(Trans. time) Stressed  Non-stressed Stressed  Non-stressed Stressed Non-stressed
Pr(g”t;i‘;s' 341+1.0°  534+071° 273+114°  70.6+154° 504+202°  132.2+286°
Pog'g:?s' 697+86°  TAT+17 306446  729+316° MA+9D 9664047

MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin con-
centration.
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Exp. OollA Eulo] o] HiZhe $45A9] 14.9+-27% 28
B 5% 174115% 2 Zolz o, dX| & ahkx] Zlol
£ HolA &Sttt (Table 3). YX|9) RBCFHLE 744 25
+0.6x10° cell/ ERE) $5H % 27+0.0x10° cell/
Z9lof 1.9+03x10° cell/ 2R 21+0.1%10° cell/
W E. F7k otz em, |9 Hb, MCV & MCHE 54
A B} pffol] olAls B¥E Bl

2. 9% FEF, F532 9 A4 §5 U

Exp. 1 ollA =53 dA] @79 =
Toll4 50200 ng/m¥ WH, A =
10.6 ng/mé = ZA FotkA et (Fig 2). vlHdH T2
£%F FE|E FEE 33.0157 ng/mE §-23lA FokAd
on, AHFol % 385164 ng/mE FoFHARE &
Fe FEo} XolE Ho|A et FREL FTE o
AdellA FE|Fa o] FEFN frofstA] Folzle
v}, A TE Kol & HolA] ghket. Z A ul A FoflAl
F£-2 02200 mmol/ ¢ ZHE] FE53Fo] 1.3+0.0
mmol/ § 2 Fol& 3, AHEEE 06201 mmol/ § EHE]

79%59 mmol/ ¢ & A Fotil vt {oAE AR A]

2 - F6d - o]Ad

gk} (P=0.05).

Exp.IIollA4 dx]e] 94 FE|E2 TFFo] 7.0128
ng/mbE TER e 27777 ng/mi ¥t gobRor}
Tojoll A Stae] 2581302 ng/mERE] FE3d)
£ 351.2+173.3 ng/mlE 148 7}k Folgloh (Fig. 3). &
220 5= AxdlA £ 390499 mg/UE
HE] 51.0+15.6 mg/di& old ot (P<0.05), E7loi]
A3 91.0+33.9 mg/ W ERE 264106 mg/dlE Fol5}
Al golzich A4 FEe gGXelA 39 02200
mmol/ § ZRE] F4ZFo] 07201 mmol/ 2 & Zo}x
HH, ZRleloll e 43 13104 mmol/ ¢, T5%F 1.6

404 mmol/ 1 2 o] Z vJehAA gkokuh.

5 Aol 44 FE b3

Exp. [ oflA A7 454 BEE 5572 4340
mOsm/kge ZHE] G556 501.5 mOsm/kgo 2 o}
21 Wi, v Foll A= 5L Aolo] FoXirt 1
A gkeket (Fig. 4).

Exp.TolA @aloje] 41574 SEi 470l 3430
mOsm/kgo| & Zo| £l 4625 mOsm/kgo 2
frefebA] ZolA Wk, JX oA 480.0 mOsm/kgell 4]
4440 mOsm/kge 2 ZrAslg AT 9% JehlA
SEsket (Fig. 5).

Table 3. Estimation of hematological factors of the olive flounder and Japanese croaker in the experimental series II

Experiment condition Ht (%) RBC (x10°cell/ 1) Hb (g/dt)
(Trans. time) Flounder Croaker Flounder Croaker Flounder Croaker
Pre-trans.
(O hr )S 144 %227 149+2.7° 25+0.6% 1.940.3° 15.1+3.3% 10.6+1.5%
Post-trans. a b c o ab ¢ b
(25 hI) 13.3£0.5 174+1.5 2.7+0.0 2101 16.0£1.2 13.2£0.8

The values are mean=5D (n=10). Means within each item followed by the same letter are not significantly different
(P=0.05). Ht, RBC and Hb are same abbreviations as shown in the Table 2.

Table 3. (Continued)

Experiment condition MCV (£]) MCH (pg) MCHC (%)
(Trans. time) Flounder Croaker Flounder Croaker Flounder Croaker
Pre-t .
r(g ;ral)ls 59.8:1134° 77320 619+93%  55.7+7.6" 107.0+283%  721+85°
Post-trans. . c a . N b
(05 ) 482+17 82821 583+472 63.0+4.3 121.3+13.0 76.1+5.0

MCV, MCH and MCHC are same abbreviations as shown in the Table 2.
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Fig. 2. Effects of air transportation and stress on plasma
cortisol, glucose and lactic acid concentration of the
olive flounder in Experimental series ]. Stressed: se-
lection stress for 1 hr. Same letters on the bars are not
significantly different (P>0.05).
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Fig. 3. Effects of transportation on plasma cortisol,
glucose and lactic acid concentration of olive flounder
and Japanese croaker in Experimental series II. Same
letters on the bars are not significantly different (F>0.05).

Bas s 9l (Specker and Schreck, 1980; Wood and
Perry, 1985; Milligan and Girard, 1993), X]o] #-{4] =
Agg Hxstelr] 9% BHes AW gk ER
Fdr AEH A Pt 28R (Specker and Sch-
reck, 1980), =& (Strange et al., 1977; Davis et al., 1984)
9 <43 (Robertson et al., 1988) §2] of&] 8.91E°| &3



600

500 b

Osmolality (mOsm/kg)

300

Non-stressed Stressed

OPre-trans. MW Post-trans.

Fig. 4. Effects of transportation on plasma osmolality
concentration of the olive flounder in Experimental
series I . Stressed : selection stress for 1 hr. Same letters
on the bars are not significantly different (P>0.05).
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Fig. 5. Effects of transportation on plasma osmolality
concentration of the olive flounder and Japanese croak-
er in Experimental series II. Same letters on the bars
are not significantly different (P>0.05).
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