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SRR - BRARRE - R TR
TTEkbe e Rk BB K BERETsThO

wm =

ARBFFELAA AN IR RIAE 42 3 E (all-rac-o-tocopherol) (0 ~ 50 ~ 500 15000 mg/kg) HyPYAHEA
FEor BIEREA- IR 10.2+ 0.3 g (VB B (Epinephelus coioides) HEff > DIRESBIRIiEAESR E
B R SRR SRR I BRAT AR ~ WPIR I8 (respiratory burst) T IMBRIY A G 12 5228 -
FERBT > BRI ITAE A2 58 B BRI 2k RABa R - FORCR AR R E IR SR AR I M S s R
ERIIIAEA SR E & (EiSTER AR 2R £ 38 E 2% - BREVSINHEZE SR E 500 mg/kg DW (dry
weight) BRPRHAEABR A > o IMERA ARG MR B = Y SLAEBRRH A (p < 0.05) ARV HIMERAIIT:
B E AR ZAEAE 3R B 522 - B 1L Con-A ~ PHA-P B LPS FHEL MK - MEIE SR ER E
Bt (500 5 5000 mg/kg DW) [IRAEE L B PR RERE M PO AN R IAfE A= 3R E SXBRAE - (At -
#HHY 500 mg/kg DW #4538 E AR SRR EY B Bk APIRAIE A TG 1 - (B Sy s s

G -

RIRESY: RO HERE SIS  WPRFHEIE - BMIKEERER -

F[] E
M43 E BBiE AL ESESE (Halver,
2002) > FEHMEESE E BOMTE R B 15 ~ 100

mg/kg DW (Watanabe ef al., 1970; Hung et al., 1981;
Cowey et al., 1983; Roem et al., 1990) - HHEE R &=
W& fe A Rt b e B BT E HA IR & & i 52
(Cowey et al., 1981; Hung et al., 1981) - & LIE& 3 %
T oKtz Bl AR G BRI R B B0 #6. (Oreochromis
aureus) HHEA 32 E T3k & 15 mg/kg DW, {Hi%
FoKRMHEEE 6 % » Hift4: 3R E FokEAIImE
25 mg/kg DW (Roem et al., 1990) - [G]fx1H1 - FEEAF
g EE R I RIS 15 % WAE 7.5 % » UL
(Salmo gairdneri) HIHEAETE E FTFREAIH 100
mg/kg DW (Watanabe et al., 1970) [E{KZE 24
mg/kg DW (Hung et al., 1981) - #t4- % E A s
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MRER IR EREE N A WRe S AR — AR A
¥ BELY SR E S ALY (Simic,
1981; Mascio et al., 1991) » 35 L35 M4 E LYk 5, Bl
DNA ~ BB ~ BRI E S E - SRR
AR B 52 4E - R M MR U
(Mascio et al., 1991; Niki et al., 1991) - {IfEfE &
S B IO SIS G B AIRE NS - T
#eE R B ] HEft H B &5 7 (phenolic hydrogen
atom) IR E R EFIISERNE S - DAOBFRIARE
B A ORFE R e R KB A i 3248 (Simic,
1981; McCay, 1985; Mascio et al., 1991; Packer,
1991) -

#MeAEFR E BREPISELIIRESL - T EREH
B I TEE (Bendich er al., 1986; Bendich,
1990) - ‘EH#EA 3R E fZRE > S SN aE )
HE (Blazer and Wolke, 1984; Hardie et al., 1990)- 4[]
FEEaR R FeAE 2R R B ] R e e A
HUMEEE (Velhac er al., 1991) ~ By IEHHHERITIH A
AEJJ (Furones et al., 1992) DUkt HIMERAY
HWEREST (Clerton et al., 2001) » B4 3% E thig
BERVETEEE (Salmo salar) BIFFWRAH N & WPIR %
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251 (Hardie et al.,1990); R &E (Ictalurus
punctatus) (Wise et al., 1993) ~ [ @4 (Clerton et al.,
2001) FOE¥EME (Sparus aurata) (Ortuno et al.,
2000) ¢ FERYEEE F M ER 2 PR R 28 0 1 RIS
XAt E g o — RS - (et RSERIE S E
Fris BERIMEA 32 B IRBEEHERF (R AR B DRE
ok HERREREHEAER B Ea sl
T ~ ALMMERGR B AR LA S M 2548 LIk D IR
(Bai and Lee, 1998) - #t4: 3% E BEKEIRRF 2%
RPEEDIRESET FREC A RS SR - (B ERER
e R Bl 2R 3R E FRoRRIMAHETRZ -

A0 D F0 R B R B0 3 1 B S RS T R
MfdE > HRNHEYhERESZALEEAR
BEFIRINE - Rt Bk R FR R e e A AR R
E - DB IRE WAL § (HER RIS A
AR B BUE T e SR AERR MU A
W5 o RIELAHATE 3 BILIRGRDN ~ IE & - B
KR MeA B S VY AH & R AN A B TR 4 B
(Epinephelus coioides) HMEf+ 38 » FEETEIRNHEAE
F# E ININEA A D EEE H MR G RERIHY
ATETE - WIRETHEE SR E VR ETK -

AL I ik
— BB

AW ZE I A i B Bt £ SRR ol B — Ak ok
G353ATA Table 1 FfR - BRSO Ry B —HE H
AR > HHEHSER 51.1 ¢/100 g JHEARIF LG
fEE R~ EERRAHAIRLAERA (2:1:1; wt/wt/wt)
LR MNE - HIEE SRR 13.5 g/100 g - filfth
ZHEA SR E (all-rac-a-tocopherol) ZKJE By Rovimix
E-50 SD (Hoffmann La Roche and Co. Ltd) » ¥¥/I0=
535 Fs 0 mg/kg (Eo) ~ 50 mg/kg (Eso) ~ 500 mg/kg
(Esoo) 1 5000 mg/kg (Esppo) SEPUAH - LB
IRf - #ft43% EARHIRR S VIRIE &5 - BERIN
ATRSEECR R - AT B EORHSIR &1%% I
IRFE FEFERARIEIR - Bt DL/ N AR ALK, 6
x 5 mm ERIRERMR - ASEZHQ IR R - DIEZE
NEZEESTAFEFR 20°C -

=~ EhEh RIS
% FH R RGN 0 BEHE 600 B 5 R i 2 R

TS o B E R K A R Pk B T b g
D e REEEKET > DIAEHEAER E
AR AR EE - BRIk o SEEMEIfE R
BERUA/ IMEIEAY A BT 120 B &R RS (F
PIREELy 10.2 £ 0.3 ) » BB GABEAE IS T AR
Bl o SEBLE VIE R R - R
V=8 S EES5ETEA - BEISH
290 L 1Rty BIB Y = S BEGRIRAGCRT ok
HH Ry 500 ml/min> TGS BEIEZSEBRL
MERAR - DIAEIRAIH B8 T - BRI
7K IBAE BRI A HE K K R AE A 7K Ve
R rPASERE R - A5 I ERETE AR > AR
RIS AN Rt > kIR #iE Ry 26 ~ 31 °C »

B = Ry 30 ~ 34 ppt

Table 1 Ingredient and proximate compositions of
the basal diet

Quantity
Ingredient composition (g/kg)
Fish meal, solvent-extracted 651.5
Corn starch 43.5
a-starch 43.5
Lipid mixture! 100.0
Vitamin mixture? 40.0
Mineral mixture® 80.0
Carboxymethyl-cellulose 30.0
a-cellulose 11.5

Proximate composition (g/100g dry diet)*

Crude protein 51.1+0.6
Crude lipid 13504
Moisture 41+03
Ash 10.2+0.3

The diet contained cod liver oil, linseed oil, and
safflower oil (2 : 1: 1; wt/wt/wt).

2The vitamin mixture supplied the following (mg/kg dry
diet): thiamin HCI, 60; riboflavin, 200; pyridoxine HCI,
40; nicotinic acid, 800; Ca-pantothenate, 28; inositol,
4000; biotin, 6; folic acid, 15; p-aminobenzoic acid,
400; choline chloride, 8000; cyanocobalamin, 0.09;
L-ascorbic acid, 2000; menedione, 40; (-carotene, 12;
and vitamin A acetate, 0.045.

3The mineral mixture supplied the following (g/kg dry diet):
KCl, 5.18; MgSO,.2H,0, 6.85; NaH,PO,.2H,0O, 30.805;
Ca-lactate, 19.74; Ferric citrate, 1.845; AICI,.6H,0, 0.009;
ZnSO,.7H,0, 0.178; CuCl, 0.0055; MnSO,.4H,0, 0.04;
Kl, 0.0085; and CoCl,.6H,0, 0.0525.

“n =16, mean = S.E.M.
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FERMEELE 08:00 ~ 09:00 FER—K » FEFER
BERL AT ST BRI BRI EE A - f52 A 01 PR 8 B AR
£ EEENRAEEN 5 %  FERERAT— R
B ERRE e aH - EO IR R T -

=~ MIEYSCERAIEEE Bk Bt

FrERBEALL 04% B &EEEZE
(benzocaine, Sigma Chem Co.) JiilFie S -

MG WA » BT A B D R A
DRI UM - R AR RIHE 4 C F
FFE 12 h KCEE L (2800 x g 15 min) % - HUH:
B3R (BDRIE) - FrE s R ME R aaIE &
%> LL45°C 7kify 30 min ANEALIIE HHEREAUE
Mt BEFER 70 °C R -

UE B M BRI IR B J7iE (Wu et al,
2003) » EHPEHIMER/>EEZ:Z Solem et al. (1995)
9 Percoll %% EEHR S o F I BR AR T 003 Al
(viable cell) DAgfaaBEERREDAT - ArARSAE
AR BT AR 95 % -

VY ~ B AR AR 2 1 1 50 A

H MMERAY GRS T 3 #7225 Gebran et al.
(1992) #1 Solem et al. (1995) H53H7E » 4E 27 C
B N AETT AT o Y IMUERAY RIS 1 b ORI
A E AR L P RO B R B i LA P
YROEAE » DU 2 x 107 Y ODgyo 35 ©

h. > MRS T b

IR R B TS MR AR BB Y RS B B o3 ATk (Pick
and Mizel, 1981; Lemaire-Gony et al., 1995; Wu et
al.,2003) > 1 27 C BHE N » 43 BIRAIE H BRI
RRET-R S 20 T M RIS RINP IR s 2 v 1 - B 1ML
B eI 38 28 5 1 e BRI 5 288 i 1 A O
PR B PRI 7 FAR R - DU 2 % 107 Al
ODgy 27 ©

7N~ Bk 2 53 Hr
HIMERG A DL MTT Eetai%s4r (Plumb
et al., 1989; Daly et al., 1995; Wu et al., 2003) » LU
HERE (stimulation index, SI) ‘7R o ST HYETELA
AT
SI = (EHEAZ R IMERCEEROBE /1 A8
TP IR I IMERSEEROGE) - 1

L~ #EH T

FrE R ~ TSR o A S e B s A
means + SEM 3X7R » EERHUELL SAS EEERKHE
(SAS Institute, Cary, NC) 1 B [a] % 5 43 #f7
(one-way ANOVA) i i &l it [t /2 & 5 B 1
725 LR AT UETR (Tukey’s test) HaE R EHAH
SRR R A SRS B /KMESRUETE p <
0.05 -

R

— R

HER RN AR RS SR
(Table 2) » {HIEFER (80.0 ~ 96.7 %) HIfEFHE =
52 o NN IAEA- 32 E BRHH (Bo) AUEERFLZ
RN A W P = CHEgE
Hhy 134.0 £ 7.6 % » JEFERE 80.0 £ 10.0%) » HEY
REEE (p <0.05) (RS —ARDHEA 3R E Bt
FHFE (190.5 £ 10.0 ~ 219.8 = 21.0%) © Esoo 2 2088
R E CEIMERE 219 +21.0 %) {HEL Es
A1 Esooo FRAESHHRT CEINERDHIR 206.4 +
16.2 §1190.5 £ 10.0 %) MRHMET7EEE - BREF Esoo
GRS AP ITEAESR (96.7 £ 5.8 %) EfA At
REFHH(80.0 £ 10.0 ~93.3 £ 5.8 %) » {HAVEZEH#
a7 - Fr BB B R R B BT SR
MR FREBIEA R E FRZEIR -

Table 2. Weight gain and survival rate of juvenile
orange-spotted grouper fed diets with different
vitamin E levels for 12 wk"?

Diet? V_\/e_i_ght ga?n Survival rate
(% initial weight) (%)

Ey 134.0 £ 7.6° 80.0+10.0

Eso 206.4 +16.2* 96.7 +5.8

Esoo 219.8 + 21.0° 93.3+5.8

Esooo 190.5 + 10.0° 86.7 +15.3

Values are the mean + SEM (n = 3 replicates of 10 fish
each, initially); values in the same column with the
same superscript letter do not significantly differ (p >
0.05).

2Initial weight: 10.2 + 0.3 g.

°E, represents the vitamin E (E), and x indicates the
concentration of vitamin E (0, 50, 500, and 5000 mg/kg
DW).
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Table 3 Phagocytic activity (Optical density, ODg,q,m) and respiratory burst activity (ODg,q,m Of head-kidney
leucocytes!

Diet? Phagocytic activity Respiratory burst activity
Ey 1.073 + 0.093° 0.310 + 0.012
Eso 1.304 + 0.079° 0.339 + 0.031
Eso0 1.470 + 0.042° 0.337 + 0.024
Eco0o 1.387 + 0.125° 0.318 + 0.057

Values are the mean + SEM (n = 9); values in the same column with the same superscript letter do not significantly differ (p
> 0.05).
%E, represents x concentration of vitamin E.

Table 4 Stimulation index depicting the proliferation stimulation with Con A (25 pg/ml), PHA-P (10 pg/ml) or LPS
(200 pg/ml) of head-kidney leucocytes®

Stimulation index®

Diet?

Con A PHA-P LPS
E, 0.307 =+ 0.009° 0.228 =+ 0.012° 0.325 =+ 0.035°
Eso 0.355 + 0.010* 0.301 + 0.062%® 0.481 + 0.040°
Esoo 0.393 =+ 0.018° 0.376 + 0.013° 0.525 =+ 0.018%
Ecooo 0.385 + 0.017% 0.381 + 0.044° 0492 + 0.042%

*Values are the mean + SEM (n = 9); values in the same column with the same superscript letter do not significantly differ (p

> 0.05).
2E, represents x concentration of vitamin E.

SStimulation index = (mean ODggnm Of leucocyte wells with test mitogen/mean ODggyonn Of leucocyte wells without

mitogen) — 1.

T ERHEAE 3R E 3 EE MBI

UNE S0 A v 72

FRHEA R E S EE OB AIEE O IMERE
WS A S 2 (I — B RRIE AR
H IMERAIIFIR A ZE TS (Table 3) o BREANARIIHE
43R E GR (Bo) 3 A F I BRI 14
(1.073 £0.093) FeFR B H 2 8% (p <
0.05) R ERIUT—IRINHEE SR E Gkl (1.304 +
0.079 ~ 1.470 = 0.42) - Fir g 3 BaH IEER Lz
IMBRTFERIEE - DL Esoo fHE Rt » HERE SR
HE U o 25 bR R IR 0 {28 3 14
AR AHET S (p > 0.05) » DL Eso RHAVEER FUR
= (0.339 £ 0.031) > LA Eo k& By (0.310 +
0.012) ©

=~ FERhHEE R E SR e ek A E A

a7

B R BE R IR 28 1R BEE S2 B RHE
43R E 2% (Table 4) » AU IRIAEESR E (19 Eo
fARhZ gt HEMERTERS Con-A ~ PHA-P 5
LPS SIS AR A 1 IR 0 A0 0 M Ry P A L
REAEE (5351 0.307 +£0.009 ~ 0.228 + 0.012 F
0.325 = 0.035) » HIHEHKL LPS HRAT A ARy ARG
BT — EREIVR IR R 32 E BFE (Eso~ Esoo
F1 Esooo) ZRESMHE (53R 0.481 + 0.040~0.525
+0.018 F10.492 £ 0.042) » {H#E Con-A H1 PHA-P
75 A P AR B A 3 P HI R (A BR B I v B
M4 E BIRE (Esoo FI Esooo) Z il - BfLL
Con-A B¢ LPS FHEALFTEFRYAEEMENS
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=

AR Esoo BAPRHIVERESS I IMER Z G A3 (5351
5 0.393 +0.018 F10.525 + 0.018) i » B SR
Eso F1 Eo alBaAH = » {HELEREAN N = BAfE AR 3R E
BARL (Esooo) #BEAH (4370ks 0385 + 0.017 Al
0.492 £ 0.042) MR HMETZSE - L PHA-P ¥
WA MBRAYIG A TG VE S > BRETAR I = B AE AR
3 E 1Y Esooo 8RN EEBFE (0.381 + 0.044) Ky
i  HESRBREANRMNMEER E Gk
(0.228 + 0.012) » {HERH'EF—BRERIMAED 3R E
ZERBEHE R (Eso F Esoo) (431K 0.301 + 0.062
10376 £0.013) HIRZEMETA5 -

BEPRHAIIMEA: 3R E B s B A D HESA I
iR o AT E EPRHR RN S0 mg/kg DW
43 E g H R HEEEINARIIHEA R E
BAREE o M4 R E RRELTRIVERR - HFK
#7015 ~ 100 mg/kg DW (Watanabe e al., 1970;
Hung et al., 1981; Cowey et al., 1983; Roem et al.,
1990) » #EAER E RS RFg B RIE S ~ ST
A~ BEK R ~ ALMERAR RS SR/ N
E -~ DN ZE WA 7K 23 T & SRR (Halver,
2002) - BEARAGEE I ARBIERLIM BRI MR R faie
K535 (HARG R BB R R R B E SR AN TR 0
#MeAE R E fyade e HERE (N HEMEED R B
HUEERREE - ARMBWIHEAESR E BB
R A2 52 - fEadBR I BRI R AR T 40
BAHBBUTHEAE R E SR EGRZIVEIR - Bkt
AEBE A R U R & A ERUMEAE SR B
—EHEA R E IR R ARE R R R
E GRZAE o KB OOEREFR A% E AEE
oK - HEDRFERIN 50 mg/kg DW HUAEESR E 7]
iR HFFK -

BEIRAFCAR TS HHEAESR E ARREL
BRI AR E RS BRI B A
B4 (Ortuno et al., 2000) - #t4: 3% E s2 28 AL BN
(Panush and Delafuente, 1985) F1fa%H (Blazer,
1992; Waagboe, 1994) (I MESEIEE S E - ABfSE
BHERRIAEESR E nl Ry a s e o
IMBRAYERRRYE M - E A 2 288 ) M ER A PR 0 258
T - AEBERURERERIIHES R E BPRHEER
F RS IR =R AR IIMEAE R E % 0 2

B e AR 1 B B BRLAE S R T 500 mg/kg DW
MeAE SR E nvikBafa . HEE SR eI 50
B 5000 mg/kg DW #EAESE B AYERESHH o IHhG SRR
T 0 BRI 500 mg/kg #EA3R E ATAEHES
DE R BEE 1 IMBRAY RIS 1 - {EES D m AAE
4F E REEER  &9AEREMERIL ik
4F E ININEARER » DI EE e RS
MEERNEAEIRRE - K > B P E SR IAEA 3R E
AR AP FARIEEE MRS M - ZHPIRIAS
5 Ortuno et al. (2000) LI& 1200 mg/kg DW
4F E ZEIRIBNERSMEN 45 Kz - BEUSHEER
SEE H MLBR o A R T 1 B 1B R i R & B
600 mg/kg DW #EA4=3R E Gkt 5 (HERE S 1800
mg/kg DW #ftA4=3 E FHIEL 5l e BiH et
FEHL o SRANNID 28 B 295 mg/kg DW  #fEA3R
E Bl i - P8 MR RS M B = i
AR IRINHEZESE E 35 (Clerton et al., 2001) »
SEE H IMERAYIPIRIE TR AN SAEAE R E 2
2t H IS (Wise et al., 1993) ~ E#EE (Ortuno
et al., 2000) FM[ @ (Clerton et al., 2001) ZEfa%HE -
FRIAH A0 R P8 TR IR P A e e A 2y
T A BN TR AT WA A R B (Secombes and
Fletcher, 1992) » o H &z S8 KR I 25 B
BV AE AT ~ m A LIRS M B
FIE ALY - Wise et al. (1993) LA
PMA FBGA RO A IGHTNY - 288 Al 2 A2 Y
WALV ZEIREAD: 32 E & Rg 2 - [FIRRIOHRGR
e B A BT @ (Clerton et al., 2001) F1 55 %
(Ortuno et al., 2000) - FHEHA_FIlthEE © Montero et
al. (1996) ZEHIHEHHEAE SR E Bz AYRHR T -
FSTEMARY MR Mk F IMBR i ALY e e
D IS D EAEA 3R E A (53 ATHECH 240 11 0.8
mg/kg DW) 7RI » S BB H AR A i SA
THEERREE (Wiseeral,, 1993) ; TLUAEAESR E AlHE
43 CIRE (01R 10 pg/ml 1 1 pm) BEREETER
48 7 INKFER Y o R o A AT P A PR S 28
TEVERR) » H IR G M o B LA A= 3R
E I C I [FIRFEAEIRF (Mulero et al., 1998)- #ESR
MeAE R E B ERIRS RIS LS - (Hes
HHHR PR SR BTG NS AfE 2R 32 E 2B AT e
KEZ > —k#fEE3R E AIHMTTSE LB HLp)
15Vl (Ortuno et al., 2000) » 55— Ry se sl Al
INFIR S 8 FE VDB AR 3R E BT SA LRSI R -
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AITEASIREUR - AR E B n
DEME SR HE R 1 IMBRA AR 15 1 - ANEBE 2 B A Y
A4S E R (Esoo i Eso00) it > HEH
B IMERERE Con-A ~ PHA-P 5, LPS SEafEfi
TR BORFT I A 1 L BR N AR 5 M P B S R i R
WIAEASR E & (Eo) » H Eo flBEtH A HIMER
& LPS FHELFTZE AR Wby AR 15 MR BT —BR
BRIVR AR 3R E BEPKE (Eso ~ Esoo B4 Esooo) Ak
#H# o Con-A FI PHA-P FRGZF AR T
MR 4 - W LPS FEEA{Efl B ik AHEY
A4 o RIAMTERUR - #EER E oD faiE
& B WREHANRAYIG A - (HEAA R T AR
WA RERIFR = EAEESR B - ME4ER E giREA
%5 (Meydani et al., 1990; Secombes, 1990) FIEZE
(Meydani et al., 1986; Bendich et al., 1989) 7 T Fl
B Aty sz Thge - Halfe#EZEite T
A BRI (Moriguchi et al., 1993) » #Kif
MeAER E BRSO AR AR E A
¥ T SRR S R iR - AIFTERE B -
EHIEIREEAERE (Esoo i Eso00) HoaER -
L PHA-P &Y Con-A FFEETHE HIMEBR » HIGA4 35
Mg AR EN RS EEE S R AR
AR EF (Bo) - BURMEA SR E HA SN
A T MRS AT5ME - £ HRTE RIS
Bk AR AT SR B RAS IR - AbFsEth
RHLRINE R R 3R B RSB (Esoo AT Esoo)
Z B R HHIAI R A E R A AT AR 0 H
Esooo iR RH A ARG B TS TR Esoo & © R B
MEAER B B0y B RS AR SRR s -
Ndoye et al. (1989) Li#mift4:3% E fREULE 90
Ko BHAMEEHYHECES - RRZHEAESR B
R S @ HTRe SRR 5 EAS 22 SEEREITR
e RAfEA 3R E BRAYELRE - Fmysiie s rER|
Rz 8 (Furone et al., 1992) < 55 Obach et al.
(1993) LIfe4E3E E (0, 40 or 300 mg/kg DW) ARfA
15f& (Dicentrarchus labrax) 35 58%% » DB NG
FHEHHYIREE - BB R S EAZHEE
F# E 8 - AP ENRR - ATRERHR
At E it E R B RIMERAEREETR
FEPUHG SRy S CR B H A ek - {5
REEERARIERST -

FRE TR R - T TSEN R AR

AR E BBV OBHERAEVLTR TS > Hiftd
% E AR S R I HE B BRI 1A
WA - (AR T INBRAY IR S B -
SIERHANN 500 mg/kg #EASR B RIARUEES BT
FATEE H ERA ARG PEATI A0 1 - [RIE
B OIEMEF A HEA SR E AVEETK - HERH
#n 50 mg/kg DW HUHEA: 3R E Ak B a3t
MEFAVERER K © (HERRUEE R IR - AR
3 E BRI RS TR KRR -

R

AW FEASE T B R 2 B Sk AR T
91-AS-3.1.1-AI-A3(1) FHEH FBf - HEEHIFA
SO BRI SRR e R L R i Bl B £2
HEEER - R -
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Effect of Vitamin E on the Immune Responses of Head-kidney
Leucocytes in Juvenile Orange-spotted Grouper (Epinephelus coioides)

Feng-Cheng Wu', Min-Lung Chen, Ding-Jen Chang and Yun-Yuan Ting

Mariculture Research Center, Fisheries Research Institute

Abstract

Juvenile orange-spotted grouper (Epinephelus coioides) were fed experimental diets with four levels of
vitamin E (all-rac-a-tocopherol) (0, 50, 500, and 5000 mg/kg diet) for 12 wk to investigate the effects of feeding
these vitamin E-enriched diets on phagocytic, respiratory burst, and leukocyte proliferative activities. Fish fed
the diet without vitamin E showed reduced growth, head-kidney leucocyte phagocytic activity, and proliferation,
but no difference was detected in survival. When fish were fed 500 mg/kg dry weight (DW) vitamin E, enhanced
phagocytic activity was found, which was significantly higher (p < 0.05) than those of fish fed the other diets.
There were no effects of dietary vitamin E intake on respiratory burst activities of head-kidney leucocytes.
Leucocyte proliferation was significantly higher in fish fed the diet with higher vitamin E levels (500 and 5000
mg/kg) than those fed the diet without vitamin E, when stimulated by Con-A, PHA-P, and LPS. Data showed
that vitamin E (500 mg/kg DW) could efficiently stimulate grouper leucocyte phagocytic and proliferative

activities, but not respiratory bursts.

Key words: Epinephelus coioides, vitamin E, phagocytic activity, respiratory burst, leucocyte proliferation.
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