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4 3¢ 3 3575 F #F(Paralichthys olivaceus) T IR U (& & B AL G #E v L 4, KPR AEA .

EA mRNA AP ExtHAEZNHHRTTHAR. LENER R, TRMME KRN EEEHEEK
BEEZ ) TAHRMA LR EA R HKP<0.05), BENZLI, TRMMERE L KT EEET R
B, BerapFeRAGrERATHL, TRMEBCMKEHEBIET, SHEAZHT Mg —
BHg—EeE TN, M T ERRECLE B TRMEMERY T LE PN EERR
EMEFMCH)KAELE5 T LRMNEF fn IR0 B A 09 2 £7(P<0.05), 18 T IR U4t B Ak 09 o &7
MR G R MRRSHEMSH) KA B R E T THM 2 A KA 0 F 6(P<0.05), £ FH KK
Bor, TR EA KRS ER MCH mRNA X3k AF R F5E T LRME A & (P<0.05), TERK
POMCI mRNA % i K F & F& T LR M E A £(P<0.05), (B4 5 LRMEY & LEE£R, X
2 RN E R RIE T S R IR R fe B AL R IS

KA

hESERE S917.4 SCEkERIDAD A

R i £ 20 %) A €0 2 R 3R B IR R 8 v 5 R 2
FEL A B . 2RI DL R Ay A X E Y (Rawls et al,
2001; HhE4E4F, 2003; S22 A, 2015), 7E IR
R, BERRBEMERMCH) . A A0
WMMEMSHMERE FRENEFELZMHHUES S
R €5 2% 200 L Y TR R AT 40 RN T s A T A B AR £
B1EH (van der Salm et al, 2005; Fujii et al, 1991; Fujii,
2000), Oshima % (200175 k3B T A7) & B MCH
St R AR, 4550 BoR, (RFIE R MCH
(<1 pmol/L)&x5 | A A E A iy N (. KR ok 4L, H
24 MCH fF7E R O R Rk & — HAA R RERS ., B
0 R B AEFLR FL N (MCH) F BT 22 f7 2 5 35 [ (POMC)

Fe, RRMEBNHE; R4l; BPAERERE; ZeRARNRME; AR X%
EHE  2095-9869(2017)01-0103-08

ST ERS IR AR B OGS, MCH i £ TR &
Z 5 R BRACE AR, T POMC 1Y E 205
JEZ 5 TCIR AN BB AR Y155 & i 72 R 45 (Kang et al, 2012,
2013).

ZF ¥ (Paralichthys olivaceus) j& & [ 6 i 2 = Kk
F BRI R Z —(BREEHTEE, 2002; KB4, 1999;
TKRIEMEE, 1999), FRFHA R BL, LT &AM T 3%
B £ 0 B e LA TE IR A (B 2B Ak B 5, S BUL T
WAR B IE B A B 20% LA b, S0 T FRAHAES o ITAF
K, VEFEAE LR H T I J o G-t I 57 78 S 90 B &
B, JCHRN % A= FAAR ) o 6 A Jth 5 372 5 — BE A )5
FCTCHR ) R AL TR B 0 R 1 A0 T AR B 2 OB . £F XS
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ML, AT MFEF mRNA K XS HA:
PR BEAT TS, BRI 5 57 58 5 B R 1A
ERALTRR ELT] , by £ 57 TR 78 A 67T MR O HR AL I 45
FOARSEAE I S 1

1 #RERFE
1.1 SEIGHFe R B

111 &M SCH A BEHCH 1L R4S B BT
KFFEFEY . 2015 4F 5 H R AEr, fEENTT fk3F
B [ AT SR A AR R BE . 2015 48 5 A ],
SEI i AR T IRAE , SR A 4000 FB/hm?,
FEFM A KRN 14-28°C, HFH 28-33, pH K
7.8-8.2, WA > 5 mg/L, B, BRE NS
FE AR 1Y 3%—5%, 45 HHME 2 %K,

1.1.2  RARAN Z AL B AR A AN IEFRIE T, £
R, A A JCHR M0 24K HE 451 57 8 85%, A WL IJGHIR il
TEACTH AR A th I R 5 0 A P OR AR i, AR
30 RBAcEfa, R JCHR M SRR BN, IR ICHR M)
Ak IEH R AR AR L] T HIR ) 2 A 3 R
VT 33 Sy I HIR A 2 A DX Sk DAL AR JEE BARAIG , 380 7 7 R ik
WA,

1.1.3 A 2015 4 5 H LA, BUREATERTRM
& BRI A H7(18.0+3.3) em. AT H7(100.0£20.4) g]
10 B, 4 A ICHRM AL . JCHROAE & PI2RFES, . 5 H
Hia), HRPEE ATBIESRSE, A RF 2015 4E 8 A

11 HFRIORE . 8 H A B4 K 4(30.0£5.1) em, 1A
$1(300.0£41.0) g 11 H FBEARK H4(40.0£5.5) cm | &
H4(500.0+20.8) g, R HIHUTCHR M AL . TCHR A
1EH AJCHRAM ZEAL TS R ) S50 F45 3 8, FH IR o6
FEPRIFRRM . BT 28 fa ke DL MS-222 (300 mg/L)
PRI JE , s PO R R A 2 20, AE A S -80°C
RTE, JHT B RNA 4RHC, 11 HEUEERF, b4 Rh2
1) 2 6 R B i Ik By R UM v, B T K
EP &1, 3000 r/min &5.0> 10 min, B F-80°C 14
£, FIT I MCH F1 MSH A7k I E . Rk
FERE, BUSZES A BRI . JCARONIE 3 . SR Ak X s AN 3
R DX 3R 1 % 5 R K, 8 P T (0 2 i R 8 TR A

WA, R FHBIIES , BRI LS R ety
4£(2016),

1.2 RNA iZE{F1 cDNA £ 1 &R

FI 1] RNAiso Plus (TaKaRa, H < )45 Bt 2 4 F A%
ZHALE RNA, G 1 %30 I EE IR ok il o i,
ok H2 A% B2 ) 72 {Y (Nanodrop  ND2000) 6 I 3¢ J&F . 1] FH

PrimeScript 1st Strand cDNA Synthesis {77 £ (TaKaRa,
H A S 545 i cDNA 55 1 85, 4l & vl B #4E .

13 BRABMESEHNESTEHEST

BCA RN . DGR 224k . G R AN 1 0 G B ) 3
HREROL % Fr L WIVE IR R, iy B T A AR K
(0.85%) {1 J€ 3—5 min, W/KAW T )5, FHHPER
B E . HIE S WM (NIKON  801) X% (7, 2% 41 ifd 1F
Fruigs . M ANSSE, I CCD AU gE AL (% R
ESTR T {1 (68

FEASROLHIE 3-5 9% A, e SRR~ R A
R R, BFEARME 30 MEF TS
Br, SEEEHE R R P (A 55 #E 25 (MeantSD), [H]
F, WLZEEE F LSRR, 1030 A 28 | R
Sy M HS TCHR M 2R R &R o

1.4 BEKER

Pl MCH ELISA &7 & . @i MSH
ELISA 52 i 77 6 (A6 5 S Y5 4 ) 4G ) 1l 75+ MCHL,
MSH i B 120500 & 0 S A A v B /T 0.1 ng/ml;
A5 HA T A A SN 5 AP | b E] AR
SRBI/NT 15%, MCH F1 MSH FrifE i £ v 71 )9
5 30 e B A DG R B r? (B4 3 0.9985 FlT 0.9994

1.5 WHELMESE PCR &#7

f4E NCBI &304 6F POMC-1 (GenBank: AF
184066.1)F1 POMC-2 (GenBank: AF191593.1), MCH
(GenBank: EU232720.1)fJ cDNA JF31 435l i1 & =
519, UL 18S NS #E 5|4 18S-DF il 18S- DR,
PEGSLHT E 1 PCR BT &SI 5I L3R 1,

i SYBR Premix Ex Taq™ Il (TaKaRa, H 7%)iz
) & SRR 2R, 20 pl PCR {K 2 : cDNA #5547 2 ul,
10 pmol/L Y I\ TiE5 44 0.8 ul, SYBR Premix Ex
Tag™ I 10 pl #1 ddH,0 6.4 pl, KA, PCR 2
R g 95 CHIZSME 30s, 95°C 55, 60°C 20s, 1k 40
MG . TE Mastercycler ep realplex real-time PCR {%
(Eppendorf) Fizf7,

SE 1 PCR 3 3 MR A ofi il 2R A AR 56 R B () ™
B SCR (E) B RE SU 25  o SRS S e of i £ L 2 44
cDNA 47 5 f580 BERR B 6 AHrifE dhitt ATl e o fr
AP AR ERT 2R 0.99<r?<0.999, 0.85<E<1.1,

RRR 3 AEE , BAHERER T 3 AT
S, PCR O 58 e WA I il ih 26 LA e 3 34 e 5
Pk, BRI ESEANME, UL 18S hNZ, FIH
2788 T T R 3 R A AR X 0k B (Livak et al,
2001),
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Tab.1 Primer sequences for qPCR detection of body color related genes of P. olivaceus

5|¥ 4 FK Primer name

541751 Primer sequence(5'—3")

Y£ H Function

MCH-F AACAGCGACACAAGCTCTCC MCH Real-time PCR
MCH-R GCGAAGATGATGGACATGAA

POMC-1-F GCGGAGTAATGTGTCCTGTG POMC-1 Real-time PCR
POMC-1-R CATGCTGCTCTCATCCTTCA

POMC-2-F GGCCGCTACTCACACTCTTC POMC-2 Real-time PCR
POMC-2-R TCTCTCGGCTCATCTTCCAT

PACAP-F ATGTCTAGCAAAGCGACCTTAGC PACAP Real-time PCR
PACAP-R GAGGATGCTACAAATATGCCAG

18S-DF ATGGCCGTTCTTAGTTCCTG 18S Real-time PCR
18S-DR CCACGCTGATCCAGTCAGT

1.6 HIEZITSHT

ST R SPSS 17.0 Giit, i (6 A1 i kit
RS, | PR FR AT R R ) 23R 7K P 43 5l 7
75 237 (One-way ANOVA), P<0.05 N2 F 3,

2 HERE5HW

2.1 ZFEEIFCARMIGE & R L H AR R IEFE

AW FE M T TG HR ) 2R A 2 7 398 5 A
H BRAL T AR B 0, ¢ BTG R PR AL AL B IR B (2
MR O-REO-HO-EFERAWE 1) R,

BT 2 G HR PR T A ) 2 UL

Fig.1 The morphology of degeneration of P. olivaceus
blind-side hypermelanosis

A THRMIESR ; B: JCHRMIEAL; C. JGHRANRALT M
B, D: JCERMIZBALIEHE; E. F 40504 C. D BRFEHTKR
A: Normal blind-side; B: Blind-side hypermelanosis;

C: Blind-side partial degeneration; D: Blind-side
degeneration; E, F were partial magnification of figure C and
D respectively

FRAE A A v G AR A BB A 3 R %) 2 6 EL B DR G T
11 HEURESS Fen by A g e, AT 100 2
FEAE AT, TCHRAN 438 15 1AM & 67% (B 1-A),

TCHRAN B AN LBl 4% (1 1-B-&] 1-D), JCHR
A DV R ABE SRS 29% (8 1-E. Bl 1-F),

2 B St 39 57 A 2F 66 G R ) 2 Ak AR 0E 30 o P

22 EaRMABEESSSHEBE

221 ZéeEmiety s Je HR i) Ak 3
B 1 2 S [ S5 A7 11 5 e B €0 38 A0 T 25 A7 AR A i
AN 2)o A HRA G 7 1 ) B (0 2 200 R T 285375 0l

IR ECIR S R (B 2-A), TCHRM AL X

Kl 2 LB o 6T R R AT S o A
Fig.2 Morphology and distribution of melanophores of
P. olivaceus scales under light microscope

A: AHRM; B: FCHRMIAILIXE; C: JGHRNIE & X3
D: JCHRAM A Lb 3 4R X 55
A: Eye-side; B: Blind-side scale with hypermelanosis;
C: Normal blind-side; D: Degenerated blind-side
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WA Z YN A R IR X 3 () 2-B). JCHR I IE
i DI A R A A (] 2-C), TS HR A SR A 7
R DX 3k P8 2R A0 M A3 AT B R B, AN AR R R T R
B, S I A ol SR B T ERAE (1] 2-D).

222 ZéEmiakFHiE it S fa A AR
JCHRAN TE % | JCHR AN Sk DX 38 R G HIR 0] 2 A T Aol X 35
ENRRER e 1108 7T =€) T N i 33 | VA - Sl W e
R MM E G AAEAR R, A IR &S 5 () S A 2R 41
JO g 8 22 T HA R A7 14 28 (6 R A A (P<0.05),
WU R A7 MR > TG HIR A 22 Ak DX 38) > TG HIR ] 22 4k 77 iR
DX 5k > TG HEA 1E 7 X388 R DX 2 € 36 4 i
3 /T N RN 2R AR X 57 (P<0.05) .

*k2 FTHARIUEERMEBESLI(N=30)
Tab.2 The number of melanophores at different parts of
P. olivaceus (n=30)

AN [ AL BRI
Different parts of P. olivaceus Melanophores (cells/0.1 mm?)
AR Eye side 36.6+5.2°
TCHRAN R A DX 2k
Blind-side hypermelanosis part

TCHRAM AT i X ek
Blind-side hypermelanosis
degeneration part

TCHRAE 5 X 4k
Normal part on blind side
T AT RN 225 0.3 (P<0.05). T
Note: Data with different letters were significantly different
(P<0.05). The same as below

20.543.6°

5.6+2.3°

0

223 Z & EFminegd iR X JG HR A 28 Ak X
SR TG A0 2 T R DX S e R HEA TR (K] 3)
T HIR 0 P DX 358 B Jok v g P 6 25 A LBt 0 i P Y
BAZPREW B2 048 3-A. Kl 3-B), 5
AR A0 FE A 8 DX R Bk AP A D i TR R A,
rhR AR PURBO AT, R B BT S
(Kl 3-C. Kl 3-D).

23 BREEHEST

231 HBRregER ARG LI, FEEA IR T
AR P Ak A L DX 17 B SRR TR (B 4) A R
8 Fr A () 4-A) s JCHR A B A X sl 695 - Sy 553 415 6k
(& 4-B); JCHRAN IE % DX sk 5 1Ay 64 48 (1&] 4-C); JCHR
] 2 A T R DX 8k %) 5 - 25 R T 55 A1 i85 1] g 2 )
(I 4-D), H AT g Bk X sk F- 2k 2 1) [ 554 1k (1Y)
R/ B2

232 Mk LR FHE  XIFEEAIRM .G
I 0 S8k T S A 3 i X e A 8 b A BB AT T

E %38 %
. B
5 pm .~
N
o
%2
Y
2 pm ,'2’,?
F Y
B3 A B 8 T R Rk PR 60 3R 20 M ORI 25 2 43 A

Fig.3 Morphology and distribution of melanophores of
P. olivaceus under electron microscope

A. TR AL X 3R (x5000) ; B. JCHR AN 1K X 35 (x 12000) ;
C. JCHR M AL T 48 X J5(x12000); D. JTEHRA S A7 AR X
1(x60000)

A. Blind-side skin with hypermelanosis (x5000); B. Blind-
side skin with hypermelanosis (x12000); C. Blind-side skin
from degeneration regions (x12000); D. Blind-side skin from
degeneration regions (x60000)

P4 TCHRON AL S SF AN [R] 2R 70 A el R JE SRR AE

Fig.4 Morphology of different types of scales of
P. olivaceus with blind-side hypermelanosis

A AIRDIBER ; B: JCHRANIEH XCHBRIS&E; C. JCHRAE
A DB R s D: T HR AN SR AR T Al X

A: Scale from eye side; B: Circular scale from normal part of

blind side; C: Scale from blind-side part with hypermelanosis.
D: Scale from blind-side part with degeneration

Beit i (3 3). il AR AL 2 HEE 3 HEHESY
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A AR AU AT 9% ) RS RS ek ] S 22 T JE A, AR A
P I 1) B BRORS I 22 T SR AL T AR X 3l

*3

JCHRA A 2 S A ) o7 A 81 AR RS

Tab.3 The number of spines on the ctenoid scale at different
parts of P. olivaceus with blind-side hypermelanosis

A R FR AL R R (P I E 22)
Different parts of Number of spines
P. olivaceus (Mean+SD)

AR Eye side 24+1.58°

p
MBI 0,601 4"
Blind-side hypermelanosis part
G HR A0 A [X S
Blind-side hypermelanosis 3.5+0.98°

degeneration part

24 5 MCH 1 MSH RiZKFER
JTEHE A 22 Ak 75 48 ) 7 6 1L 55 MCH )5 1 5 35 1

TH A 2 Fh2EAI(P<0.05), TCHRM ALY 2 6F 1 35 h
MCH JR# % i 5l (P<0.05)(E 5-A). [FAlEF, JCHRAM
AL F B MSH Y7 i i (P<0.05), JGHR A
1EH TN EEAR T 4R 0 4 S 0l 7 MSH K Y 75 110 i 25 25
5 (P>0.05)(/F 5-B).

25 EEREEHE

FLEE T 3 ANEBURERY B A 6 (TG R 2R A R B AR [A])
R AR A A SE I R kK, S5 BRI A H
FEBY B, JCHR N TE H f2 0 HR 00 B8 Ak 14 48 o A 2 1A
MCH mRNA 357K i = T JC R 224k £11(P<0.05),
11 JC R A 2B A 411 4 T 4K POMC1 mRNA 235 7K B i
i FAA 2 Bl £ANBY B 6T K POMC2 mRNA #
IRIKAFTE I 2 2% 5 (P>0.05)

Wig

ABEFENLEE T M8 57 58 5 6 TG HR DN AL R AT 3

3

~101 A c
E
& 0.8 |- a
g b
S 06}
s T
X a
= 041
p=p=
B 02+
5 /
£ 0.0 L
o E¥ NBS  H4LBSH ¥4 BSD
R IC R A e £ 2 7Y

B
T 20
g
g 15 i
wE T
o
X al0
T
g g a a
) 0.5 =
K|
i A |
o 1E%# NBS B BSH 1%k BSD
P TG IR e (27

P. olivaceus with different coloration on blind-side

K5 3 FhICHRON A A [ 9 24 BF 103 MCH A1 MSH K &5 it
Fig.5 The MCH and MSH peptide contents of three types of P. olivaceus with different color on blind-side

P. olivaceus with different coloration on blind-side

NBS: JCHRAUIE R 4 6F; BSH: JCHRMN AL 6F; BSD: JCHR M Ak i 48 25 6F ;
BEARAT A R TR R 22 52 A 35 (P>0.05), b AS[R] 5= BE U 267 22 57 W 35 (P<0.05), R[]
NBS: Normal blind-side fish; BSH: Blind-side hypermelanosis type; BSD: Blind-side degeneration type;
Data with the same letter were not significantly different (P>0.05), while with different letters were significantly
different (P<0.05), the same as below

A < B C
z  CEE o ML = N Z O oBk o S OEE oS o
g T 1Sp  NBS BSH BSD ng E 3. NBS BSH BSD  gm'E 5. NBS BSH BSD
a a a N ’
g % a a & (é) ;@ 8
.'-Hg S &9 b 7 § ? I s a?
=g 101 BE2f ES 10 a .
E 2 b < ° < 8
<82 b b % g |, a a g
% go.s- g 1}t %'%0.5-
5 & =
S 0.0 1 1 1 8 .QZ) 0 L I 1 S 20.0 f f f
s 5 8 11 g 5 8 11 g 5 8 11
~ BURERTE) Sampling time/Month [ BURERTE] Sampling time/Month E BURERTE] Sampling time/Month

Kl 6 FEpmeik k@S5 E MCHI (A). POMCI (B). POMC2 (C) mRNA FKik/KF-
Fig.6 The MCHI1 (A), POMCI1 (B), POMC2 (C) mRNA levels in the pituitary of P. olivaceus
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2 )R 38 %

WA IGE, TEMIEAS S L IS I KPR T
ATREABILR] , Sy SIS TC R A €2 SR AR R 42 AL Al T 52
Mt T e Bk o

31 BERMAEMEEHHERSHIE

0 25 16 0% 38 1 1871 € 2 4 B0 o A DL S P
8 R Y R A BIOR e 1 T R f8 (van der Salm
et al, 2005), MIC+%2006)IA R, HIE AN i
F14) B0 2 200 2 200 B AL A F B, 0 R 2 DA 2R
LS 1 0 R S TR A e = B NN 1 OB i T < (N
AHIFGE R B, 6 T R A 2 Tk T Al DX 55 179 2 0 3R 200 i
B/, X RGBT, A4 T AT, KW
G HE A 22 Ak 7 e 1 i 0 3R A0 M P S R
TR PE R AL B9 28 4k, Tsojima Z5:(2013)%F F 6 ICHR
0 BB AL B 55 2 B, TC RN I X 3u 7 25 [ 6%
DAY DX S8 1 5 5 SR I TR AT A S IX I 2 Ry S A
figh | PEADZE AN L e B 5 iy I R RUAEAE 2 R T G
Fo XEAMREIR 2, Wk, JoIRME L
T DX g i 2 R A T 5 G Ak 5 [ g 2 ], A
5 1 HIR 00 8 A DX 3 i ik A v, 8 ST B 2
AR S AL, AR L TG AR A 2 Ak AT Al X sk A A
figh | RS RES AR R R 22 5, ) 2 TG HR A 8 A 7 R
Xk, Bt AL AR BE s s, o L A b
ZE Lk, JCHR N i) Bk e A 2k A D R PR AR iR o A
#5685 7 10 A R R B IR R G VAR OG o R BA 2 G
figh Fr A= RN R T IR AL, KA B T Rt 3 SR
G HR A 2 Ak A RN AR 8 ELAR BT

32 MCHFM MSHZBRZEXZR

Fredriksson 55%(2003)F1 Kang £ (2012)IfF 57 &M,
RS-0 MCH F1 MSH JK, & —XF HA7 bt A4 2
UIRery 2R ik, T ABaE 5 R A I N (LR AR
B, IR AEARR , Ja# W R aRMEAN AR
R AR, NI & B . ARBFST B, JoHR M)
AR AR ) A 6 1075 - MCH BRI &5 1 e 3 v T JCHR A
RACRIIEF A, FEHJCHR M B AL #R 1 #  MCH
AR B T MR, HZRIR s AN E P IR
PE R S AE HBLTIAG RRE R o [RIBSid & 80, JoHR M
Jok PRAR Y A 6T MSH KRS & o 1 25 8 T LAt 2 Fh 2
i, 777 JG AR A4 2 1 R R R AR T AR B A B rh MSH K
By S AR — 2, B MSH ki 23k 322 55 JCHR ]
AL A, X5 HASE B A5 45 R —3
(Berman et al, 2009),

33 fFeHExREEERIE
X B BE 1| 8 (Platichthys stellatus) 1 4% B A fif

(Verasper moseri)iiF5E R W, MCH HA i JCHR
DAk K& A 59354 H (Takahashi et al, 2007; Yamanome
et al, 2007). AHFFE LI, TCHRM Ak TH 4R 19 o 6 10
& MCH mRNA 257Kt 2 5 T T AR 22 Ak 414k
[ s 5 TG AR 1E 3 A TG 3% 22 5%, 51T MCH Jik
IFEIBME AR —2L, %W MCH X HIEHNHS 5T
I 000 S 90 A0 0 R s e e, LI 7 A U0 A 0 [ 1
BN MCH 23 i 25 45 I 34005 32 R (MCHR) M 1T %
SR (0337 $5 (Civelli et al, 2008; Wang et al,
2001), BHESIYIA 2 AR 072 20 32 (8 MCHR1
Al MCHR2, A7 MCH 5WPRP 32 (A5 k45 &
AT Az B BE R TR IR AR TS - POMC RE#E 5 & 5708
FEFTCHRM B & A4, F6F POMC WAFTE 2 FiASIH]
OB A POMC1 F1 POMC2 (Kobayashi et al,
2009), AHFFE & B, TG HR ) S Ak 7 4 i o 6 3 fA
POMCI mRNA ik /K- i 1% T JCHR il 224k -1
[F] B 5 JCHR M E #MMA T 22 5%, &I POMCL £
557 JCHR 0 SR AR AR R A R, (HHERT R E TR
] R TR A €6 . ARBFSE IR R, 78 3 N FRAEBT L
t, F 6K POMC2 mRNA ik /K #8025 5
T T HATREAR 25 TCHR M A AL 4 FR A R . A
K BE POMC 195/~ 45 A7 35 R A G AR 22 £k 71 Aol 8 42
TR A B A R AR .

ST {bIREM L, IR K IREE | VR DL I
Fr B A 6 fi7y 31 TR TG P 22 FETE B 8 (A7 R 5, 2015),
AR5 KB, (XAETRV IR IR SR AT, 6T
23 R TR BAL T A, T AR5 4 R FRdti fa
ANERAENFIHG, AL, FERTRIL . KA b
WS T AR SR AR 6 JC B0 S5 o Bt
B, B[R FE s R AR AR T, KA B B s 1) 3t 3
Fr 58 A 6 TG R A 2240 A [ AR R 45 Ry P2 B . L,
FEM , 3 F5 5 o 67 JCHR M) 2B AL ) T AR B4 FT fiE 5
ARMAE W BEAR . S SEI S R R A L
PR R 1T A K

& % X #
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Physiological M echanismsfor Degeneration of Blind-Side Hyper melanosis
in Pond-Cultured Japanese Flounder (Paralichthys olivaceus)

ZHU Xuewu'?, XU Yongjiang'?, LIU Xuezhou'?", SHI Bao'?, WANG Bin'?

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Qingdao Key Laboratory for
Marine Fish Breeding and Biotechnology; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071; 2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National
Laboratory for Marine Science and Technology, Qingdao 266071; 3. College of Fisheries and Life Science, Shanghai
Ocean University, Shanghai  201306)

Abstract Blind-side hypermelanosis is a serious problem among intensively cultured Paralichthys
olivaceus, resulting in significant economic losses. To date, no treatment is available to prevent this
problem due to lack of knowledge. However, the degeneration of blind-side hypermelanosis was observed
among pond-cultured P. olivaceus recently. To investigate the possible mechanisms, three types of
P. olivaceus were identified based on the pigmentation on the blind side: normal blind-side type (NBS),
blind-side hypermelanosis type (BSH), and blind-side degeneration type (BSD), and used for the
comparison of morphological and associated endocrine changes at hormonal and mRNA levels. For BSD
type, the number of melanocytes in the hypermelanosis-degenerated parts of blind side was reduced
significantly comparing to those in the eye-side parts and in the blind-side parts in the BSD type.
Moreover, the scales in the hypermelanosis-degenerated parts experienced the transformation from
ctenoid to weak ctenoid, and cycloid shape. Meanwhile, the number of ctenoid scale spines on the blind-
side decreased in hypermelanosis-degenerated parts among BSD fish. The plasma melanocyte-stimulating
hormone (MSH) and melanin-concentrating hormone (MCH) levels were determined and compared
between the three types of P. olivaceus. Our results showed that the BSD plasma MCH level was
significantly higher than that of NBS and BSH, whereas the BSH had the highest MSH level among all
three types of fish. Gene expression analysis showed that the BSD pituitary MCH mRNA level was
remarkably higher than that of BSH, but for POMC mRNA level, the BSD was significantly low. Results
from the present study significantly improved the understanding of the hyperpigmentation on the blind-
side of P. olivaceus and help to develop the protocol to control this problem in aquaculture production.

Key words Paralichthys olivaceus, Blind-side hypermelanosis degeneration; Melanocytes; MCH;

MSH; Gene expression
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