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ABSTRACT A 10-week feeding trial was conducted to investigate the effects of four diets
containing different combinations of selenium and vitamin E on the growth performance, non-
specific immune responses of Japanese flounder Paralichthys olivaceus and disease resistance
when challenged with Vibrio anguillarum. The fish were fed purified diets with supplemented
vitamin E at 60 mg/kg (designated e¢) or 300 mg/kg (designated E) combination with selenium
at 0 mg/kg (designated s) or 3 mg/kg (designated S). Each diet was fed to triplicate groups of
flounder with initial body weight of 38.540. 15 g. After the final weighing, 8 fish were ran-
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domly taken from each aquarium and injected with V. anguillarum. Mortality was recorded dai-
ly for 7 days and nonspecific immune parameters were monitored in the remaining fish. At the
end of the experiment, weight gain and phagocytic activity in blood was significantly greater in
those fish fed the s/E and S/E diets compared with those fed the 5s/e and S/E diets. Glutathione
peroxidase activity in serum and liver were significantly higher in fish fed the S diets compared
with those fed the s diets. High cumulative mortality was found in fish fed the s/e diet than oth-
er dietary groups. These results indicate that no synergistic effect of excessive dietary vitamin E
and selenium on growth performance, nonspecific immune responses and disease resistance to
V.anguillarum in Japanese flounder.
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#AERE(Vitamin E)XBAEH, ERGREHE AP A WREW L EALBYEBENGERE N T ERE
EERMEMEKEREFNHAEN . BN KF=HYRBENEEZEMBRROEELERZ — (FLRE
2009) . ZEFRIFERIEEMEEER E, 67 LA SR /K A 38 5948 I 4 9% 70 40 I8 5% I (Clerton er al. 20015
FEhM&  2001;Lee eral. 2004) REHIH f1 (Hardie ezt al.  1990;Blazer et al. 1984), #fi(Se) B4Ry
BPAER EHEAOLFRBREFTE, WA ERPAELIERNERM, BEMRKEREHANE T KSRy
(GSH-PXOWBLHBHS 25T Yk AN AL L BAY K IEER S (Avanzo et al.  2001;Fang ez
al. 2002),FEHRCELH Vel Se EAEMARMENRP T ELEEZREEZNIEA.

F8F Paralichthys olivaceus ZBF B —MRWA S HAR, UHAFAB . KEHX . EXRFEEM
REMINEZ, Z2FMERE . TR, T AFANRRRRETHFHFEARRL RERK, FERE
RRREATFHFEVERBR AR L. CEHRER . FMEENELETNT YRERBERITZARN T E
GF B% 2004, RAEXREHPHRMELEE EML R B WHEEERXRXT T 84 K RE KR
MR RIRE . ALRFERRBINARE W %L R E R 6F 9 645 F 0 o5 1 0w, LU R F 8E R 3
LA B FE R F =l e B — e R BRI Bl .

1 wRERE

1.1 stBEH

EMENSREE HEQOOBTHMEBKR BEHFRSINE L. BMEDKER Ve (60 F1 300 mg/
kg) , B4~ K BT (O F 2. 5 mg/ke) » WA IS I LA ARG BR AN A TE XA . AR 4 B S B 1RDRE, 4 B R 4RRL s/e
(Se 0 mg/kg, Ve 60 mg/kg) ¥ s/E(Se 0 mg/kg, Vi 300 mg/kg) .fi¥} S/e(Se 2. 5 mg/kg, Vg 60 mg/kg) .
W%l S/E(Se 2.5 mg/kg, Vi 300 mg/kg) CEREFEL 149 Ve FIRT S B 2B

*1 EriANERA
Table 1 Composition of the basal diet

H ), Ingredient 48 Content (%) #H @ Ingredient % & Content (%)
T YR E 4 Vitamin-free casein 44 i Soybean oil 4
B B Gelatin 10 e EWIE R CRE Vi) Vitamin premix (without Vg)a 1
B ¥F Dextrin 20 TP R MIE R (A8 Se) Mineral premix (without Se)b 4
%P A% E Carboxymethyl cellulose 5 Z 4L HE# Choline chloride 0.4
B I Sodium alginate 2.5 BEBERE Lecithin 2
£ Fish oil 7 HLEALH Antioxidant 0.1

Hia HELEETIEBE S E Teshima (1999) ;b N7 ¥ R FIE BB S B Teshima (1999)
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1.2 REAeSERAFEE

SCHS BT R OF 87 O M 4E N T BT A IR] — b M 8, PR A as o R AR R AR PE IR A, SEER T 4R AT
IZERHAIR IR 14 d, 2@, YIFFETH R it F 9w ik By 38. 5+0. 15 g B P 8F, RIGRENL v 4.
REIHS 4 M, BB SN ER . EMEF 20 B, R T 200 L BKRKEE . SRR KO6 : 00
117 2 000, B RAKF . REILHFFS 70 d, KB KBR 21~24 C,HEH 30~32, WHARET 7 mg/
L, RAHREH.

L3 HmRERSHNUNESZE

LH 70 d AR LCEZRAETMR 24 hE TR RE. BEEMBULEIE 3 B, U 1 ml F 548 N2 &K
ML, —#A M AR H RIS, A FEARTHEMERRE; oA AmEnN, ZR#BE2hF, T4 C
#E 4~6h ,5 000 r/min E.> 10 min BB M . FHHMEEHENEXBZ 1.5 ml BLOBFH RBEE 70 C
KFEFH A TREBEEN SRS EAYEEENE. nR3B6a . ZRMEERE . BUTERE, REH
T E B 45 e B ARG S AL S R T M
1.3.1 ZHEEHaE

ZHX HZQCODWFEHT. MEWKEK N 570 nm LEEBIFEEU/mD = (A, —A) /A (A BER
BT EROUE , A A RIRJE BRI fED .

MEBAHMEHTRESRE HEQ00)MTE, LL 98 ml ZZWMAKIMA 1% TERIE 31, KEEEE 2 ml, BL &l 8
100 ml BARMOFR BV . O 20 pl BUBEM AN ABESS 380 pl A BRI RE S . FO AR EMBFAE . RIE
o BB, TEARAE 5 T A M sk 38 B B 40 e B B
1.3.2 A@mBBsEEheaE

ZHERFHEFEQOOMFE. 0.2 ml FLEMFIMA 0.1 ml & HAHEHIRE RE N 1X10%cells/mD,
Y, E28CHERKBHRFHFE 1 min, R 10 min B3 1 R, ARERRMAME R, SRS 55K,
F P EEE %2 10 min, Wright-Giemsa ¢ @ H € 15 min, KERNT G, B, HFETHAXNHEAHRER T &
k.

B E 4 b= (100 N FWE4H A 2 5 5 W 0 41 % /100) X100 %

HREH K E AN E . RAEREREY TEHRAAN G, XN &R H BEE. L
Bt B ALY B (GSH-Px) 1E B0 5 X -8 0. 1 ml MiF#A 37 CRB 5 min, FIBRIAEMEAR I B4R R, 1 12 R 1K &
A BEH AR (GSH) W BEREAR 1 pmol/L 25 1 NESIE S B, FRA LSS M H KRS £ 8 (GSH-Px) 1% /1 84
FEX 8 mg HER,37CH min FNERAEER AL, M AERR T 4B H K (GSH) WERMK 1 pmol/L K 1 4
BT 1A,

1.3.3 &K

FRHE 70 d R HTHBLR. NEBMREER DI BRI, BRFFAES 0. 2 mIGEE R
BEAHERHE WESRANERE, LT LREAMNEINE Vibrio anguillarum BIEE N 5X10°4/ml,
BINE P EAKTR SR EEE KRR ERMAE., FHAEE ICRTE7d AN ERET R,

1.4 HEAXBERITSHFHE

1.4.1 #HHEAX
F7 15 % %6 (Survival %) =(No—N#)/NoxX100%
g dE K #E (Y% /day) (Specific growth rate, SGR)=100X (In Wz —1n Wo)/t
AR AR I (Hepato-somatic index, HSI) =100 X (Lt/Ws)
EMIET-FK Y% (Accumulative mortality %) =D¢/DoX100%
H, No #1 Nt 43 I R BRI FERIE T A 6780, Wo FI We 3 B AP R R EE A RIEE,: LB R,
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Lt B EEFFEE 8, Do M1 Dt 5 FIAh RSB P FHMBREEM BFIET B,
1.4.2 %tptFk ‘

KA SPSS11. O X i B BB HIT HFERW . EEREFE, MM Tukey TEHR, BEHKFERN P
0. 05,

2 LWHER

%2 SEREMTENFHEKMELER DK, FRE GSH-Px iFHEMFABENEHE
Table 2 Effects of dietary vitamin E and Se on growth performance, GSH-Px activities in serum and liver,

and HSI of juvenile Japanese flounder Paralichthys olivacen (X +SE)
iR i FFiE GSH-Px I #& GSH-Px

ngslN%' (mgS/ekg) (m:/Ekg) %%Efcfﬁ(%/d) gj‘if; :/aot)e Hepafo—somatic Liver GSH—l"x Serum GSH-Px
index (U/mg protein) (10U/ml)
s/e 0 60 1.22+0, 042 87.345, 42 2.810. 152 42,342, 1= 12,1143, 28
s/E [¢] 300 1.38+0.02° 85.2L6.6° 2.78+£0. 20° 39.8+5.2° 13,162, 62
S/e 2.5 60 1.29+0, 042 79.6+6. 2% 2.5640. 312 51.6+3.3b 16.62+4.1b
S/E 2.5 300 1. 4540, 02b 83,4+6.0° 2.88+0, 22¢ 53.4%1.5° 16.70+4, 9°

M= 2 PATLLE H, IR IN4EAE R E FIRIXT ST 0F 77 36 R AT R B AE ., BRAMEARES:RE
U BRETHFHEEERFP<0.05, ERMNBLESE EMBERLT, BMAMSEERBEERFEZWP
>0.05), kP ARG, S BELER ESEOHESRH RS SEAWBHEEEM, E2SEMNBEER
E M ERA BEFEF (P>0.05) ; (4 3 689 B 2% s 14 fin 1ft 3 F0AF BE P 45 B H BOS R BB E .8
RELRESBBMENHEBEAEL WM.

R BERENBNFENAPHEN . FHENTERE N E

Table 3 Effects of dietary vitamin E and Se on total number of leucocyte, phagocytic rate and

lysozyme activity of juvenile Japanese flounder Paralichthys olivaceu (X +SE)

k5 40 B BB (X10° /mD) FEHECOD B HEME 7 (U/mb
Diet No. Total number of leucocyte Phagocytic rate Lysozyme activity
s/e 1.7940.2° 53.5+3. 2° 110.0+3. 0¢
s/E 1.9820. 32 59.4+4.1° 95, 0%3. 02
S/e 1.86+0. 8 56,142, 8° 97.0%1. 00
S/E 1.7030.62 58.5%2.5b 113+6.0°
4k % E R I 7 D0 X 2 6F 0 1 40 g r
SR 1 5 BT 9 89 T B W) (P>0. 05) o
(£, BAROEERERBRBEMERET 3T |
FARKTRE(P<0.05), BEXKEAR  XE 5
HEWHRT . AR RmAEN AN E  RE
WK B M (P>0.05) ®E 0l
B 1R I S NG, 7 d 200
WA RRANBRETE. WE 1 HATLUE = -
B WA R R A R BURE T T2 s 4 s 6 7
T ELAEH B 04 E R E R Ko 411 RAUIE USRI Infection time (4
LRGL R S 7 REB 83. 3350, 1. B L 88U O R S F SY I RBE T K
WETHMAP<C0.05), fEBRMBEAENR Fig. 1 Cumulative mortalities of P. olivaceus

T3 AEFERLEBREqUBEHMBRKE after attack by V. anguillarum
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BUETR, B 7 KM BBSL TR N 58.3300., WMWK RKH, R 2 RHASL T, SR BEEEZEY
BITRMWEBRETEEMR, BB RTFEBMEAMELER EHP<0.05 , HESHMEWHAZ M LB EEER
(P>0.05),

3 iWHig

MEBEFRYRGHEEERNT YR, RRIEAREF AR EHMBROLERS. $4 K E ML
FeaRE KM IREr L FH YR .

B 70dMEKKERLA BER Ve S BHBHK T, BEEKEHBE TR Vel A, X E &
B Ve R AT AERK IREH AR, RAEEAWEMBENTRNARSEY Ve, 7#HE 6 dEXR
BB RE Ve ESFEKEE , BEREE Ve B98I0, e ORI BGE, SR VelR X B BB T 49
mg/kg i, M ERMBEEERKREERR—F & ELRE 2009, ARFFIEAKNFEB D HRMEFE Ve (240
mg/ke) W RE B H A KRB (Kim ez al.  2003) . {HJE Satoch 48 (1987) #RiE & IE Rl Ve mE7E 50~
500 mg/kg MAERKEHEHWE, LRAAEBM 2.5 mg/kg X FFHHARBEEEZW, XS5ERT FIEAO.5
mg Se/kg,Kim etal. 2003)FIBE S X BAMC0. 1~10 mg Se/kg, Gatlinetal. 1984)HIMIFERMEM., T
NEQOODHEF A FEMN PWHKBEEZTEN 1. 94~2. 19 mg/keg, FLBWH MK FES TXANEH,HRRL
ARERE. HERTHNSEEN 3 mg/ke, X FBUTHAKER JETHE (Bell eral. 1986).

il 4 £ 4 21y i 2 SR8 5 4% R A 8 R B R L R A B H kG SR AL B (GSH-P) BEH A N EE BT
B, EBILEEARMENELTEAY  NTMERARPEEFRNELIEYMBEHE  RPEYKRIT T
HEYREM R Z A EABG AREES 1994) . THH b B3 00 A AR 4 R A5 HLAR T 42 7 = AR A ) 28 B AR
o E AR (A S 2001) , SEER S INAR AT LABH B AR S 5 o GSH-Px &M, M B KR 0
~0. 4 mg/kg B}, &7 EEATIE M7 GSH-Px & P BEEE 7 75 00 8 19 389 hi i 32 75, 150 8Ll K SF 8 0. 4 mg/kg B
KRR REEFESE  2006).

FETHESREMEER ETREIFRAMNERE, Vi EZSHEEYR L ERE ERERSIEE
Rl 4 A ACVE FR M MUK B Sy S RE . Ve 2 I VR F0 20 21 v i s 35 44 e =X BHL 9T B0 S804k 371, B L 4 i 2%
BRI BB AR NTIR P A RS SR, R Z MBS R EEFMABNE(E XF
2005), Wise F99DHRKIFE S RMME Ve BB 45 1215 B & 2 &P B v 40 M a9 7E . B ok, 5B 5 i
Ve RBEUK =S I AR B R, AR FRARN M EYES YT MFEREE S, Pulsford %
(1995) 38 , 5 KZZ SRR F A FE Ve T A A IS PR 4R 3 .

PFRER, HER P EZ Vbt KSR B E K. Hardie F(19O X HBEARE V.5 EH
B R PG ARG TR A, Salmonicida IEWFE T X B EMRT Ve S BMWBAH, R, YHB AL
W HR AT B Yersinia rucker: WEN, BH Ve S B MO ABNIIHATEBEES T Vi SER M A4
(Blazer ez al. 1984), HIEAEFE Ve MW E R B SR BGL 43 B FLBR AT B A9 K 8 KBRS B Oncorhyn-
chus tshawytscha s 45 R K I, & Ve ME Wi ERHHA R A ICT AR Ve KT RE A LT RN 31 % K Ve Bk
Ve KRR RIZET- R H 3% (Thorarinsson et al.  1994), Z LB AW . B —RMEHNEWHER Ve, K
E_HEFINESRBRMAEY B ERE T BINENIKIE . BEX 5P AP (Kim etal. 2003)H
PIRERA—H. HAHLXRREFNEOHECE, HNERWIKAENANER KPP NBTRERE. &R
ZFRH RS AR RN RIER R BT VBREF B URABERESEE X,

2 £ X W

F HREE.BE OBR.FLE. 2005 HAR EXKTHY RN, FE Tk, 26024):44~46
X HLILERE, B F.EERFE. 2000, THBHEER N v B X EF 05 A0 O B IS T RV B TR L TE M . KPR, 24(6):549~553
WO, ERF. 2004, BREMKAELFKHIYREIENEWE. SIPEREMR,. 16D .6~11
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