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In the present study, to clarify a possible relevance of blind-side hypermelanosis to chronic
stress in cultured flounders, 2 olivaceus, a serial experiment was tried with comparison
of biochemical stress factors between wild type and hypermelanic type in cultured olive
flounders. The mean size of experimental animal was total length 21.5£0.42 cm and body
weight 87.5+6.1 g. The initial malpigmented area rate on the blind side skin was 0.63+
0.12% and 16.7+4.7%, respectively, in the wild type and the hypermelanic type. The stress
factors surveyed in the experiment were glucose (GLU), total protein (TP), cortisol, free
type-thyroid hormones (FT; and FT4) in plasma, and also moisture, crude protein, crude
lipid, and crude ash in body muscle. As a result, GLU and TP were higher in hypermelanic
type than in wild type. Plasma cortisol was also higher in hypermelanic type than in wild
type. In FT; and FT,, any difference between two groups was not observed. In body
nutrient factors, the moisture and the crude ash in body composition were not different
between two groups, but the crude protein was low and the crude lipid was high in the
hypermelanic type. Therefore, it is concluded that the blind-side hypermelanosis of cultured
flounders could be related with a chronic stress.

Keywords: Blind-side skin(f2%), Hypermelanosis(S3}), Malpigmentation(2fA40|4}),
Olive flounder, £ ofivaceus('gX|), Stress(2E 2| 2)
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OF2 S4 =21 22| S0/XQl o M= £ XY
1 ok O BOIME RO (A MENLE FH M4 StF0] ot
2RO B MZZ HEE 4 Sl MAB0| S22 XU Yrt
(Ramachandran et al., 1996; Aspengren et al., 2008; Manceau et al.,
2011). O|2{3t HIO| M4 Hall= Q5 QUKL Lok BH7| & Q1 kg

OF UEfLl= Me[shs A B3HNery and Castrucd, 1997; Nilsson
Skold et al, 2013)2F HEIFF0|| Ofsl AAM|zO| =& Hl0f ofsh
oLtz HEfSHE MM #HoSugimoto, 2002; Leclercq et al, 2010)
7t UCL R MAMZESO| 234 B Q) REkle M
o 20| 2ol HlO|H, FAl= EHIE F= L E= = F
O, =8 HiZ0| M3 W HO|O|A MAMZEO| 4= J AMAZO|
HI7I9X o= Holdh= X Mab HolO[CE 4 2[R Ma
o= 289 A=E a4

5|0 7HHISOtEl-2H| HABRE XIF5IL, 0| Sdll MAM =2
Hatd 2HIE 2E5k= 5

hormone: MCH)It SMAZX}=2 2 E(melanophore stimulating
hormone: MSH)2| 2H|Z O|0{X|= 7|Z0f 2fsf| L0{HTCHKawauchi,
2006; Aspengren et al, 2008). & L= 7SO A Y, £9| of
Il = 2l(epinephrine), =20 L4 ZZl(norepinephrine) X =Lt
(dopamine) 50| sand flounder, Scopthalamus aquosus2| S

E22(melanin concentrating

E 93 522 |2 BYATIE ZNS HOFD 0, 9% X
30 ofpt AEATE MRS Y Hslo] F IS Hole &

RACH(Kawazoe et al, 1987; Van Der Salm et al, 2004; Itoh et al,
2012). :Loﬂ I:IH;H 6‘4EH6‘|—X—I AHAL |:|1§|.E |:|-7|7(-|o| Q|I:! iEEﬂﬁE
Che 8 M4l 37to| HiZO| Hatel A 7|2 Z2H MAl &
2t FH HIZ0| X35tz AFOA HIZFGE QI AT Jo} =
& Hal0f| sl LIEFHTKLeclercq et al, 2010; Kang et al., 2014).

oHH JIRRO|L Ol Re MAMYEE Qo Zetards S 282
HET 22 HHEA ZIReH, HE0 XMT HIE| F&s5t= £
2ol =0 Q7 YoM, 4558 HuEH 22 RF FHIM &
Of, HITHE MHETLZE 7HX|A E/QICHRamachandran et al, 1996).
mMatM 0| EXfote [R5 Ho| Z2it ZMXZRE IS
B2 5717] o) MAxE WHAZCO, HIIHZE £0| gle Fo
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Table 1. Fish sizes (total length and weight) and malpigmented area rates in the blind side of juvenile olive flounders used in this
experiment

Group Mean length (cm) Mean weight (g) Malpigmented area rate (%)’
Wild type (Gravel bottom) 21541042 87.5+6.1 0.63+0.12
Hypermelanic type (Flat bottom) 21.2+0.38 883149 20.70+2.92"

"Walues with asterisk within the same column are significantly different (p<0.05)
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Table 2. Rate of hypermelanosis of juvenile olive flounder in each
group

Group GLU (mg/dl)’ TP (g/dIy?
Wild type 20.2£1.0 4.0+0.1
Hypermelanic type 241417 44+0.1"

2Values with asterisk within the same column are significantly
different (p<0.05)

gl 2 2220 JE|E(cortisol) 1t WHEY BH 2220 7

a 5 -L-
Thyronine: FT5)2 &415t3LCE 2F AETE 10012|E 3EHEC 2
A#stlon, 37tX Z2&2 Wallac DELFIA & kit2 088
fluorometer@! Victor 2D (PerkinElmer, USA)H|A] chemiluminesent
immunoassayOi| 28l FA=ACE O FT,, FT3 & cortisol2| 22t
#HE CV. (interassay coefficient of variation)2 FT4=4.21, FT3=3.54,
cortisol =431, ALIHS CV. (intraassay coefficient of variation)
2 FT4=1.00, FT;=2.95, cortisol =3.64 L.

23. 2] W HE:2 5%

A WEZko| Qo/Xt RFE 7t2|7| fl8h SPSS 7.0 EAZ
0|83}0] Student's £test (n=30)2 AA|StFHO,
B2 95% 4l2|5=F0|AM O|FOoRCt

7ol =

4 1}
1. 83 GWUW R TP 5

Y A S91 GA0M EF GlU R TP =5 H|ud)
= Z1}, Table 20f LIEFH et Z0| Xteidt HEO| Ha WM =Lt
AL SFO ROF Sot VM SUM £ &5 2% SE7F /O

A
StA =H LEHHACHp<0.05).
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Table 3. Whole body proximate composition (% dry matter basis) of juvenile olive flounder in each group’

Moisture (%) Protein (%) Lipid (%) Ash (%)
Group
mean sem. mean sem. mean sem. mean sem.

Wild type 74.45 0.22 21.99 0.22 2.95 0.10 145 0.02
Hypermelanic type 74.30 0.11 2143 0.18 348 0.13 1.52 0.01
TAnalyses were carried out on three samples (five fish per sample)
Of RAOLL AL JHRIO|IFC| FOotE AAIZZ5} $14)0] OfH & g =2 XY g2 aefoh ool LEFH 24 MY Tk
Q10| ofsff LM, K| LHOIA O PHt ZE2 U E=X|0f ‘0] =L} & FHat ZMS JHK| AtO|OA] LIEHLL= OfK| & Ch
Chet Heoh B2 HX| RFUCL 0lof 2 AFo|M= TS, 2t & Ent X|go| sh2t|o] Xjole AEHAQF BHE|Y Qlon, 0|H2
e[y ZHOIM O A0S P Xt A=ttt 142 T FOLEQ| KMME JHH|S0| KMo IHIAEY AN EE0] AU
olabds Sl &St MA SHS DHOHA| %2 SF MY Y Ch= ZHEXQI SHY == QUCth= Z0|Ck
Of Akg Tied S22 YAILE 7HR[O|FOIAH PHEHoZ AEYAR HEH X2 A FAlet WS MZSHA SOITEH 1 7ksd
EE35104, A7H YoM ZX0f ol ElSt|UT FOHEO| AN Z 0| ECt= AMME & £ ULk oY S22 GX|Q 7H=st A &4
=0| BEIE Op7|ot Ao FFEICE AN 2 AToM Y A o7t 24Xz TIbE A2 21 20~30E ERO| S2ftCt Ol
QF FOE XM JHH|ZE ety £ HWE Sl 1 7580l = 2 OT5| RAA oM d=BEH REE MA &2 XL Ao,
Che A2 & &= QUCH HIE X2 ReHE Max FZof #ofSh= A A CHARRE 2| T4 FA| O] MA] S0l SHyA ATt Lt
O AT UaMZEE (Yoo et al, 2000)0| FOHZ MA 250 = YA0l2k= QISH g HE2 XteAet Hat A52| 1Rl /M
HOPSk= it B = MR XD, AEYA X|HO HF AE| H M S4E G 4 9 CHE & otL2l 10y [HE FHaEel
Z G R TP s B FOHE AM IHK|O|M FOfSHA =A LIEt Y siyol UHS oflge & Ut H0f 10| FoH5 H#I|of
o 2o2 & i FOIE HAMS0| QZHoZ HSE MA 240 M MAZO| HIFEAHOl U SN R LIEIRE 7tsd0| =L &
o8| OF7|xl= X|&X0|1 BHEFQl AERYAE S RUE Tl 2| dESHH, XtAA o MAlSHs EX|7F LEH = E2E s &
0| =32 AMSHFELD QUCL AMM AL [ME 509 REIE StLi= Ho|ZE 0|Qof= ey A XMEo| XHile| 58 mEX
Sk HIKDI Marco et al, 2008) H =& M0 [IE snapper? FOIE2 FHO| BL|of My W BSME o= Z{0] YUY
TE|Z & Xi0|(Doolan et al, 2008)7F ZHETIH, red porgyOilME Q1 EXOIC} O] ZAXIZEE AAES 2580 HOZ Al 9
Sl HGM cageOf| A AFSSE A1t glucose S=7F AEMA 214 ot 2H Y% S (camouflage)O|CHRamachandran et al, 1996).
oM ECF =7 LEfLs AS =elgh 4= QlCt O|2fet SHRE QIsl XIAAEA OfH| HIEHO| MAMIE J|51t

OlMI2 42 248 S3ME 1 7ksds =8 & &= ATk 2 EX7L 2R Ry, @ J|12t 32 TearEs s 7S
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te 222 H2ICMommsen et al, 1999). OF& 1 7|
SER|EE Galdetdo| AR El= O|HX|§0| B E, X
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