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Effects of dietary seleno-yeast levels on histological responses in
juvenile olive flounder Paralichthys olivaceus

Sungchul C. Bai', Young-Chul Kim, Jun-Ho Lee and Jae-Won Kim”*

Dept. of Marine Bio-Materials and Aquaculture/FFNRC, Pukyong National University, Busan, 608-737, Korea
*Dept. of Marine life-Science, Gangwon Provincial College, Gangneung, Gangwondo, 210-804, Korea

This study was conducted to investigate the effects of dietary seleno-yeast on histological response in
juvenile olive flounder Paralichthys olivaceus. Fish averaging 4.0 £ 0.1 g (mean + SD) were fed one of
the four semi-purified diets containing 0.56, 1.07, 2.86 and 4.56 mg Selenoyeast/kg diet (Sevse, Sevor, Sease
and Seuss, respectively) in triplicates for 12 weeks. Swelling of blood cell in glomerulus, the rupture of some
epithelial cell in the renal tubules and enlarged macrophage were observed in the Se.s group. The
hepatopancreas had hepatic cell, capillary and zymogen in the pancreas and was normal in the Sevss group.
Swelling of hepatocyte gradually decreased with increase in selenoyeast supplementation. The gill lamellae
showed partial abnormal condition (terminal clubbing) in the Sesse group, but there were little differences
between these and other treatments. These results indicated that the optimum dietary supplementation level
of selenoyeast in juvenile olive flounder, Paralichthys olivaceus, could be less than 1.07 mg selenoyeast/kg

diet based on histological responses of the fish.

Key words: Seleno-yeast, Olive flounder, Dietary additive, Histological response
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Table 1. Composition and proximate analysis of the basal
diet (% of dry matter basis)"

Diets
Ingredients %
Fish meal? 10.0
Casein’ 46.3
Wheat flour* 7.7
Dextrin® 8.8
Corn starch® 33
Fish oil’ 8.9
Vit. Mix.% 1.0
Min. Mix.’ (selenium-free) 1.0
Cellulose 13.0
Proximate analysis (% of dry matter basis)
Moisture 11.8
Crude protein 494
Crude lipid 8.9
Crude ash 3.0

! Feed stuffs not mentioned here are the same feed stuffs as
the domestic aquaculture feed companies are using cur-
rently.

=34 Suhyup feed Co. Uiryeong, Korea

7 Jeil feed Co. Haman, Korea

¥ Contains (as mg/kg in diets) : Ascorbic acid, 300; dl-Calci-
um pantothenate, 150 ; Choline bitatrate, 3000; Inositol,
150; Menadione, 6; Niacin, 150; Pyridoxine - HCI, 15;
Riboflavin, 30; Thiamine mononitrate, 15; dl-a-Toco-
pherol acetate, 201; Retinyl acetate, 6; Biotin, 1.5; Folic
acid, 5.4; Biz, 0.06

?Contains (as mg/kg in diets) : NaCl, 437.4; MgSO: -
7H-0. 1379.8; NaHPs - 2HZO, 877.8; Ca(H2P04)2 .
2H:0, 1366.7; KH:PO., 2414; ZnSO: - TH:0, 226.4; Fe-
Citrate, 299; Ca-lactate, 3004; MnSQOs, 0.016; FeSO.,
0.0378; CuSOs, 0.00033; Calcium iodate, 0.0006; MgO,
0.00135
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A FHUCE SelenoyeastE 7Fste] ALR
AdES 72 Oppm, 1ppm, 3ppm, and 5 ppm
2 dA3N e, ICP-MS (Perkin-Elmer,
Waltham, MA, USA)E &3t A3dAE i AF
T EAZF 27 056, 1.07,2.86 B 4.56
Se/kg S 2 EFSETKSeoss, Seinr, Sexss, 3 Seuss ).
AFNEE BE U858 S¢S & AR
2 = - YN oH, YR = sieveE 3L
2A 2 & dEgste] 20C WE BEaehHA

AHEsE AT

lo = K

M
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oJAl A A, ZF B ohuE 1 Ewgh
%, Bouin's solution®] GAAIZF A & F=A| 9}
gGrg S AA g o $F 4~6 un T
2 dA&ddste] AR ES e 7 71
AE Fdn Aoz #zstr] flste] s

WE olgdtel LS AT F Mayer

e
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hematoxylin & Eosin 94& A AI8F3 o 2248t
A wigteldel Z1AlE AR A 7H2l 50%
ole] AN Yehe 2AYE 7FERE
Eiss=g

g 1

AH A F85 AR Aol 2ES F
7} 0.56, 1.07, 2.86 2 4.56 mg/kgAitolol] glo]
A SAE, dIVEE, AMERE, T EASE
& 9 g =4 gEo oA FF el 2o
7F S1ATHP>0.05). 3419 ALY Alg o] ~E
43.2 mg/kg ©1/442] FxolA HAREC] 90% ©]4
o] 7V TSk opyfu], 18, A1 H Tho)l
QoA AlRY A o] 2E Tt T 4
5 A g FHY] U AdS gUT

I AN Lee et al., 2009).

Fig. 1. Histological changes of the kidney of the olive flounder, Paralichthys olivaceus in juvenile stage. A: Seoss group.
Note glomerulus, renal tubule and some of macrophage. B: Seio7 group. Note the weak swelling of hemocyte of glomeru-
lus and macrophage. C: Se:ss group. Note the the some of abnormal renal tubule and glomerulus. D: Sesss group. Note the
degenerating renal tubules. Abbreviations: Gl, glomerulus; Rt, renal tubule; Mp, macrophage.
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Fig. 2. Histological changes of the hepatopancreas of the olive flounder, Paralichthys olivaceus in juvenile stage. A: Seoss
group. Hepatic cell and pancreas with numerous zymogen granules in the cytoplasm. B: Sei» group. Note the degenerat-
ing zymogen and the swelling of the capillary in some of organism. C: Sexss group. Note the some of degenerated zymo-
gen and the swelling hepatocytes. D: Sesss group. Note fatty change, the irregular hepatocyte and degenerated hepato-
cytes. E: Magnitude of degenerated zymogen Abbreviations: Cp, capillary; Hc, hepatocyte; Nu, nuculeus P, pancreas;

Zg, zymogen granules.

ME

Seuss 7IAE] AN A3 AA U] B
AZ7L B A 4 Helel F4 oA
(macrophage)E°] TZE AW (Fig. 1-A), Al
22 T AMAES) BT AR B
Atk Seiw WA ZONA AR EFAE7E A
AR WS HAF, AR Aol oA
o SdE tehir) Adsigom A
ETE JAH AANE Aoz #FEAcKFig. 1-B).
Sexss/NAENA AmAe] A xSl IF
%é}ﬂ% 7}'15 ‘?’l’%ﬂﬁgb} Sel.079] 7H;‘@]]_H;‘E]-
Hel zlgo] o wmE AC® UElTHFig. 1-
O). Sesss 2] NAI= Aol vehr] Alzbekad
TKFig. 1-D).

| b
A

e kS

Seoss WA Q] 7HAAL WM E, BAEH, A

W &9 FYE0] F3A Felg 23T 3
ATHFig. 2, A). Seror WA Q] 7M1 2412

A g3 W g9 B3
2ATKFig. 2-B). Sexss /A= EAEHA o]
Sewn WA BT} B @Wo] Yepa I A%
A A7 s EE, AT dF
He= AL 2 4 AAKFig. 2-C). Seuss 7N A
AR Eqfaxos A7 kM| 2ot H ke 1H
27 Jepgon A g4 Hee] A4t
Aa W2A AT A KFig. 2-D).

e o2 |
o o}

or7Ha|

Senss®] 7HA= AHFe] Pto] HAEHIJO
A Aol AdHoz Vel THFig. 3-A).
Seiw 7HAIS] op7bulE A ¥ A
7= AeR FHEENOY Sew 7AQF 2]
7F 3A YA &%t (Fig. 3-B). Sexsa /N A= A
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Fig. 3. Histological changes of gill of the olive flounder, Paralichthys olivaceus in juvenile stage. A: Seoss group. Gill
consists of gill filament and gill lamellae. B: Seirr group. Note the some of the abnormal gill lamellae. C: Sess group.
Note a few teminal clubbing the lamellae and swelling of the base of lamellae( | ). D: Sess group. the hyperplasia of
epithelial cells of gill lamellar. Abbreviations: Ec, epithelial cell; Gf, gill filament; Gl, gill lamellae; He, hemocyte; Pc,

pillar cell.
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L3l 7Aoo 2 4#A Tt Yasutake and
Wales, 1983). Kim et al. (2003)< PCBs =%
A X, Paralichthys olivaceus] A7 A 32 o
A2 4, M AAES Htiel Ml
& Wie] FEA e YA & HET —)F U3
3, Lee et al. 2001) F-2lofl =
alichthys olivaceus®] 217304 A ‘:H/—Kw]/‘ﬂ_‘:j_fﬂ
29, Al W78 9 alcian blueol] 98X
D Al A0S 7149 HTE B
™, HCBD (hexachlorobutadiene)oll =Z%
o, Carassius auratus®] A3 A3 A £ 2]
st 2 AL FEEA vEdT st
(Reimschuessel et al., 1989) B AFZ Al
AW rAEzE B3 A A EE, A
e AAEEe 38 9 FEshARS Y
A EEC] 4F GEEE AS B F AUTh
S A 2o S B SV AR 7]
ZFo ™ (Lee et al., 2001), Al et 4v)3 7)1 A w}e]
H| S = Al ST Fel 2 gk 249 7149 T3
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ZAOBRE A U] ggtes 119
2 4 AP sk HLee et al., 2001; You et al.,
1978).

ALY FA S e de] Wz wE
o, 7k o olF T 7%t FrIs=ES
SAAAAEA hEAQ 71HeE LA 9
T} (Baker, 1969; Segner, 1987; Ortiz et al., 1999).
W3} Hinton et al. (1978)3 Braunbeck et al.
(1990)= AEA Aol A FHBEA 2 A=El
ol sl 7} A= 7] wfjZol] Ak shgtE
(xenobiotic componds)ell tgh o F2] 7] - A
XAl | '0—50] :rmﬂi} Eojok gty B
A7 =AE
vlaf o] w7k X]JEH 37HEaL 1THHinton
et al., 1978; Braunbeck and Volkl, 1991). PCBs9]|
=% YA, Paralichthys olivaceus®] XA &3
W g5 3, Alxe] g A% 24
FHol A dAS B £ JAX(Kim et al.,
2003), Lee er al. (2001)<> 2]l =¥ g2 7+
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F
i
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Ho] SAH = A el 7P 52w
£ HolA Ft} (Jenkin and Winter, 1973). Lee et
al. 2009)= =2 W Aellw F2 el 2doix A
&t 2ol AFR W SUksks AHlwe] sl
uEt F2E0] FUHEE AoE Uy, 54
F= AR Wl Aol gol STkl wEk
7¥ole e UEhdvy Bysiith 18
Jaek g0l FAGE ofFQl A F 3t
(white sturgeon)®ll UL 2123} 7o o}7fu]
S} 2% 27 Hop Ay HHE0) U 2 A
S 2 UEFTHTashjian er al., 2006). YHHH 02
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Ay FF S YA Aelgol 24
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2. ) THAmmerman and Miller, 1975).

AWHH O 2 oprimle] AW gk Ao R
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el JEhdtha s} tH(Teh et al., 1997).
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