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(I HRAERNEZ B BHRWFTRT, T4 T M 510640)

FE  FERERE DR R 2 BV INE JR B BEH IR (GSH) % 0 mg/kg, 100 mg/kg,200 mg/kg,300 mg/kg.400 mg/kg F1 500 mg/
kg, 73 BN S (Ctenopharyngodon idella) %) 8 Ji, B 4K E (4.09+£0.01) g, W GSH 7E H M 2 R iR LL
Ko EAAIAAC TR . 45 R AR RS I 4B GSH St e A K WA EZ (P>0.05), LS HAULAF GSH &
BEEFETXHEE (P<0.05), i+ GSH & E7€ GSH #II/KF 4 200 mg/ke I 2 3 = FX AL (P<0.05) , AFARFRIAL A
H —E (MDA) 76 GSH W II7KF 2 300 mg/kg 2014 3 I AK, BEMT AL (P<0.05) . ¥ GSH AT ILE H GSH
MDA # WA RZZE (P>0.05) . HAEMATFR A EHERE (GR) ¥ 14E 400 mg/kg 4023 m T4 M4 (P<0.05), LA
GRIENHE=EREERTEE (P>0.05) : FFIEAAILAS v- BEEEEE (v-GT) ¥R, 5 BI7E 300 mg/kg
201 200 mg/kg LEIL B R E KT (P<0.05); HFE 45 B H AL S LB (GSH-PX) & . BITEALEE ) (T-AOC) R
FA L ALEE (SOD) 88 A A FFEE T &, 7 200 mg/kg LUER B &, EF B TR (P<0.05); MiF GSH-PX 35 /71
T-AOC BB 5 BAZER A RE (P>0.05) ; MFEFAFAEHEES (ROS) & 8454 400 mg/kg 1 300 mg/kg
HILF R BEMT XA (P<0.05) . &5RIER, R0 GSH R (R 5 IR UL F GSH TR $8 =i

WE KA GR F1 ¥ -GT 5 77, LUK AP R GSH-PX f1 SOD 3% 11 5 B EALAE 77, el /D PR MDA & 8, [ T &
&+ ROS & &, Fk GSH E/K =ikl BT N A F. [ R EAFE,2008, 15(1) : 160-166]

KEER: B BRCEHIL B H U IUEALRE
HE DS 8963.7 XERERIRAD: A

Bt (Ctenopharyngodon idella) Fy &5 EHES)
Y, 5 R R B AKFREACT . BF5TEM, KAE
YRR S AR A B AN R EY)
Mo, MK EHE T AU ESBE T 259,
Ei HAR A AR (BREE T EREMN IR T 5%
A ) WAHA FAE TR PRI, HUA TS A 2
hns AU e, g 1 AR NI, e S LA 1Y R
AR5 A K IE R IR B 20T, Ik, Bk
s R PR AT, LD AUE & — B A/ L
AL R SR T R B B

4 BEH K (glutathione, A FX GSH) & HHA &
B Bt Z R H = R ) B A AR R R =
WA, A A A 440 0 P 5 2 A7 AE 1R/ 40 T AL AR
TEBR PR N IR B B2 R CEIER .. BN DT
FALF SR E KT, A BB Ik PP
pIds O R BRIE . fEKPRE B, KE R
WF9Y GSH MR 8 Rt A ke AL sk e Y &
I GSH A 2% filt 5 8 IR i 48 8 75 31 5 1 A R JE

W HE B - 2007-03-28; 11T H#H: 2007-08-03.

SCHER4RS: 1005-8737-(2008)01-0160-07

HERH% Y WETSEY, GSH R ESBE T
5t % ARt (Oreochromis niloticus) & & 1E/F H, fa
KA GSH 7K T & LA K& F1 GSH # VIAH R Eg (&
b O A B 2 D R AR A ) R R
AR R BB IR PR, GSH 1E 9 W LA InFI7E K
AR N B F AT R AR . e T
BIREL 1 g B PLAEXTEF (L. vannamei) F1HHf
FUR ], GSH Al 8k A= K, 42 = I IR i bt Ak
it 71 (GSH-PX. GR. SOD) A [FAK Mg Bt A L4
(MDA) & &, Bty ™ X P IR 3 g A A1
18 B Ak (0. niloticus X O.aureus) 1) 55 3 45 R
FEH, AE AR A BV In— € &1 GSH R 42
=R R KR, {2 HE IGF-1 40, 5 T R S
GSH-PX. GR i /), 2 & 4128 GR i ), s a4k
AL EE ST, BT o B A A SE B RIS A B
ghip, a2F U R ST, GSH W (Misgurnus
anguillicaudatus) %) fH — g & EKAER, BN
KPEEIE 0.5%. GSH X 5 A7 #E fath g — 2

EELWE: I AEARHBEINE (2006B20301029) ; [~ ARG LR REIE (BRE [2004]34 5 ).
EE R . Rik (1968-), 53, 05T 51, WFoY 7 ) Ak = ah g 32 53RN T, E-mail: zwz333@sohu.com

BiREE: WA (1962-) . E-mail: junmcao@163.com
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PR KSR, BMEBBER R (0.1%~0.5%) . &
A, GSH 76 5 8 77 T i HT g A AE - g >, b
U, A 5T L B 4 O B %, #R T GSH 7R
BV B K R B A R Y GSH IR it
AL RE 7 LA ek S = (5

1 #MREEE

1.1 SEEGEE
DL SRS o B E (Y8, Sl £ B R

VR, O K Sk T B R T I A5 LSS e 1Y S R
TR, F AR 0 FRARDRL, FOC 75 RIS SR A R 1
P 7s. A5 FR Al A R 93 54 I GSH 22 0 mg/kg.
100 mg/kg.200 mg/kg.300 mg/kg-.400 mg/kg Fl
500 mg/kg Bl 6 APk g A k. MREHE B2 I 40
H G A 8, TR A 351 J5 F SLX—80 B 45 & HL il pl
HATLA 2.0 mm BEE}, 7E 45 CHF A RTINS
BHASFT 15 CUKAEHRRAFRH

F1 EMARERREFENR
Tab.1 Composition of the basal diet

% DM
Ay Ingredient 4 & Content A Ingredient 4 & Content
48 Fish meal 3.0 .9l Soybean oil 2.0
E.#A Soybean meal 18.5 Y4 Z TR R} Vitamin mix 0.1
32 #A Rapeseed meal 20.0 4 R TR AL Mineral mix 0.5
Z ZF IR Root of malt 10.0 W% — &% Calcium phosphate 1.2
Hi ¥ Cottonseed meal 12.0 143 Cellulose 2.7
UK Wheat middlings 24.0 Zi B Crude rice bran 5.0
s Soybean lecithin 0.5 SALBHER Choline chloride 0.5
MFEH Crude protein 30.3 IR 4 Crude ash 7.3
AMHEHT Crude lipid 33 f & Energy (kJ- g ) 7.3

i A TR A RTINS AR B A AR AR

Note: Vitamin mix and mineral mix from GuangZhou Fishtech Fisheries Science and Technology Co.Ltd.

1.2 X &EMAFRAE

T g B e AR T E AR,
FE LA AR R = NE K IR RGP AT .
SLAS SR TE EAMBIA KM TR 2 B, R )5 Ik
F 720 BB R B4 4.1 g Bita gt BE AL 4,
7E 300 L B4 BRI /K iok 8 K AR AT SR S
HAFARBEAANELE, B ERNA30 2. LE
W 1E) B MR, B H 9> mi AE 8030411 130 1 16 ¢
30 43 3 kAR, HE R E (DR i E)
MR TRE Y 6%, B RS M g FIR I, 18 I
TEGL, B2 FIRRE 1, SER R WA 8 . /KR
18~30 "C,pH 7.5, %%, > 5 mg/L, & % <0.02 mg/L.
TG A5 S8 24 h JEFREE, T B H 2R AP S 2R

1.3 HmRE

TSR S 45 R, BB E BB AL 10 R,
PATCHIH 10 mL VRS 45 & 5 563k A Rk,
FFE 1 h J5 B BUMTE, fRAFT 20 C& M. B
RIS R E A, R a0 Tl SR AR TR RATL P 4 20

0.2~1.0 g fEFA PSRN I (W/V=1/9) &), {E
4 °C L 3 000~4 000 r/min B > 10~15 min, B &

?&’ ﬁj\%’ {%ﬁﬂ: 720°C%’)EH o

1.4 #HFEWUE

LS I B I e AR B AR T
FEWFER BT 8 A7) &, 2T Bradford 4 At 72, DL
A= 135 B A AE b bR E; GSH SR 722 AT L4y otk
Eit# T hE s e, FHE R ERAEY TR
WEFT TR A & 5 B (Malondialdehyde, MDA)
RIEGRA T L Z W (TBA) #HATH A BlE,

A P B R R ) DR 0T A R s

y- 4

= B ¥ % 5§ (v -glutamyl transferase, ¥ -GT) K
FH AT W43 56 6 BE V34T b e e & e, Al
BN A TR SR S A B KOG R B
(Glutathionereductase, GR) : >K F 722 AT L4355k
P HEAT L te e N, A M R AR ) AR T
FUPT IR & A B IO B AP ES (Glutathionep-
eroxidase, GSH-PX) : K H — & A i 2 8 B & 1%
(DTNA) , f ] B 7t A 9 TR 50 BT AR A &
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A AL Yy B8 5 AL B§ (Superoxide dismutase, SOD)
o FH BN LS (S B AR ) AR
Pk & BPUAMRE ) (Total antioxidant compe-
tence, T-AOC) KM 722 7] W5 St e e i #AT L 4
T2 , A B R R AR B TR A Bk A
55 WS (ROS) R4 Fenton S Ml , 4 A A ¢
BRRAY TR TR & .
1.5 HESH

SR 4 R P £ bR E (XESD) R,
KH SPSS HAFHEAT H A S BT RO TT, e S s A
R FET7 208 (ANOVA) , £ Ab A 22 5% B 2, 7 H
Duncan’ s 2 B, B3 /K T4 0.05.

2 ERESH

21 GSHEE&IEER. AHRY. FERa=m
2ot 8 JAI 1) L4 F W, ARDEL 8 AN [R] A
GSH X it gyt ) A R PR R B B8 5, &%

HYFREMAAEE, TEZFEEZER (P>0.05), B
R RNER 2 Pios.
22 EH&AHLAPRGSHAMDASE

M3 AT LLE Y, S50 41 5 LA GSH
FRAEALRRFNFE0E N EE S T3 R
41 (P<0.05), A B+ GSH & = £ GSH i~ I &=
200 mg/kg I 2 2 & T B4 (P<0.05) , HAR TR0
K, ZRABEMAIG M &S, @E S GSH
7% N 7K F 7E 300 mg/kg.400 mg/kg #1500 mg/kg
I, FEAEH MDA & & & &8 T X BRA (P<0.05),
H o 7E 300 mg/kg 4 15 B & K AH, 7 0K SF TR
100 mg/kg+200 mg/kg Bf, iF iF H MDA & & F [%
KRB ERANEZE. VAH MDA & &4 Ak
s GSH #3 I7K V4514 100 mg/kg FT 300 mg/kg,
BT R, HoAx GSH R I, A B
PEZERARZE . AR GSH X BL A M5
GSH 1 MDA &ML,

R2 GSHXE&HEEK FHERAMRMAIZNE
Tab.2 Effects of dietary GSH on growth, survival rate and FCR of Ctenopharyngodon idella

n=4; X+ SE
GSH Vi B /(mg - kg ) WEE /% TR R TEE %
Level of GSH in diet Weight gain FCR Survival rate

0 478.141+10.87 2.354+0.07 97.50
100 499.91+10.07 2.354+0.07 98.88
200 500.401£11.70 2.18%0.16 98.33
300 464.911+£27.27 2.5040.11 99.16
400 478.24+18.59 2.4440.10 97.50
500 482.18+17.23 2.5040.09 97.50

®3 EamE B AH GSHH MDA &2
Tab.3 Contents of GSH and MDA in hepatopancreas, muscle and serum of Ctenopharyngodon idella

juveniles at different dietary GSH levels n=4; X+SE

i B GSH & /(mg+kg") Level of GSH in diet

Ttem 0 100 300 400 500
HFHE Liver

GSH 32.4442.14° 38.9543.46" 52.4242.84° 36.7340.41° 35.2146.64" 38.1247.78"

MDA 21.4144.00° 12.33£5.66" 10.91£1.18% 6.49+1.40° 9.994+0.84° 9.17+2.24°
ALA Muscle

GSH 17.19+£1.31° 30.07+£3.24° 33.05+2.77 34.01+3.94 32.98+2.75 34.63+0.48"

MDA 3.44%0.71° 1594021° 2.6740.44" 1.574£020° 2.61£0.46" 2.1420.54a"
If¥F Serum

GSH 176.07£625  17517%17.78  176.54%19.57 201541254 177.32£17.96  191.38%25.17

MDA 10.824+1.14 10.6240.79 9.5540.59 9.840.94 10.9240.21 10.3840.29

T BHFE—THA EAE ARRESCE R R ARG B EE R (P<0.05).GSH £47% mg+ g prot; MDA #2417 & nmol * mg™ prot.
Note: Values with different supscripts in the same line are significantly different (P<0.05). The unit of GSH is mg * gil prot; the unit of MDA is
nmol * mg™ prot.
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2.3 E&FFREfALE A B H KT REES (GR) fiy-
A EEBEBE (r-GT) iEH

MR 4 FTLLE W, AR AR I GSH R, FFE
GR A 8 & %, F A 78 75 7K ¥ 25 400 mg/kg B
EF B E AT, NLAH GR 3 775 1% m#aRE e
BENESR. HFIRFNAT v-GT F ¥ ERE
Fadh, B, FERE v -GT 35 7145 GSH IR /K F 4
300 mg/kg B 5 X FEAIAH LA B3 = R (P<0.05),
WA ¥ -GT & JJEAR N & 28 200 mg/kg B 5 %)
MAMEEEER (P<0.05).
2.4 E&EBAFEGSH-PXiEN. SODiEA. T-AOC
FROSEE

W 5 Fiow, 50 AU B, AR a3 in GSH
i, BT GSH-PX 38 AR E T &, Ko

IS INF &4 100 mg/kg A1 200 mg/kg B ik 5 B 2%
T = KT (P<0.05) , BT AT SOD & 1 1) 2. % & 4t
4 (P<0.05), 7EV8 IN7KF- 24 200 mg/kg 22 3| 5
i AE, SEH A T-AOC ¥ i F X B4, 78 200 mg/kg
Misf s, HFEEEEEZS, HAXRUEZFAR
F. RSN GSH 5, HAE ROS & B &L
Fxf B, e IN/KCTh 300 mg/kg ik B B AR AE
2.5 HA&MFGSH-PXiE 1. T-AOCFIROSEE

R 6 Fiuw, FREbAR N GSH & IffE GSH-PX
W NBIE AR T, 78 200 mg/kg 4k B & &,
B 5% B A L 22 S AN B, U T-AOC N4 s
IH7KSF2h 300 mg/kg B 45 2 & 6 B 41 (P<0.05) ,
3% ROS & & K T X B4, /£ 400 mg/kg 4 15
B EAL, BECT XA (P<0.05) .

R4 EHaHEFEFMALAS GR M y-GT EFA

Tab.4 GR and y-GT activities of hepatopancreas and muscle in Ctenopharyngodon idella juveniles at

differemt dietary GSH levels n=4; X+ SE
GSH R INE /(mg + kg
T H N
Level of GSH in diet
Item
0 100 200 300 400 500
B R AR GR
FFIR liver 18.4240.78"  17.3941.17°  22.5241.79"  21.68+£2.90"  25.594224" 20.98+0.32"
WL muscle 3.0240.31 3.10+0.46 3.0740.72 3.8440.33 4.0840.07 4.9240.93
Y- REEESE v-GT
HFRE liver 28.64+2.43" 56424424  45724123"  150.32415.83" 85.80+£8.74" 31.7947.08"
ALA muscle 6.28+2.17" 8.01+1.49" 1639+2.71°  10.69+4.68°  9914+040" 11.25+1.26"

T BREATH A LAEARE T SHIEZ A AEREES (P<0.05). GRIGFPEALN U g prot; v -GT #itk#frly UL
Note: The different letters in the same line show significant difference (P<0.05). The unit of GR activity is U ¢ g’l prot; the unit of v -GT activity

isTlU-L™.

£ 5 EmRFREF GSH-PX iE7J7.SOD &7, T-AOC #1 ROS & &
Tab.5 GSH-PX and SOD activities, T-AOC and ROS contents in hepatopancreas of Ctenopharyngodon idella

juveniles at different dietary GSH levels B
n=4; X+ SE; U*mg' prot

HE GSH %2 /(mg * kg ') Level of GSH in diet

Item 0 100 200 300 400 500
GSH-PX 6.77+1.14" 11.51+1.48" 13.91+1.12° 8.12+1.18" 8.53+£0.85% 9.61£1.43"

SOD 16.91+3.02°  32.08%1.80™ 37.9243.49¢  27.60%1.59° 27.67%2.75° 27.70%1.66°
T-AOC 1.7440.54° 1.75£0.07" 2.59+0.12° 1.9440.30" 2.1940.18" 1.8340.14°

ROS 236.87+£24.63" 125.67£25.67° 103.44%£8.65  80.63%£7.73°  121.38%19.17° 139.37+10.32°

i REPFEATH, B EAFENRZECT SR AR B EER (P<0.05).

Note: Values with different letters in the same line are significantly different (P<0.05).
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x6 LWEAMFF GSH-PXES.T-AOC F1 ROS £
Tab.6 GSH-PX activity, T-AOC and ROS contents in serum of Ctenopharyngodon idella juveniles

at varying dietary GSH levels

n=4; X+ SE; U~ mg ' prot

T B GSHZNE /(mg+kg") Level of GSH in diet

Item 0 100 200 300 400 500
GSH-PX 312.15+5.94 321.07£12.93  341.85%26.30 326.68+4.44 3151251148  323.05%£18.63
T-AOC 7.63%0.01 7.93+0.16 8.0440.10 8.08+0.06" 7.49+0.23 7.33£0.43
ROS 494.10+28.94"  42223+0.98°  41047+6.65°  37541%£23.78°  319.42+27.95° 39528+36.57"

I BFE AT A LA A AR FEHEEC MAFEEER (P<0.05).
Note: Values with different letters in the same line are significantly different (P<0.05).

3 g

3.1 ARBRNMNEGSH E A KBSk

O W TR B, GSH 1E R 2 A4 K7l 42 & 47
WP AR e e, BB S R,
HRRE A PR 3 g i) difb ik
730 200 mg/kg GSH, nJ & 25 4% = e 2R K 2R fi
25 DOV IR AT R Y B (19 H A 49 HEE) W n
0.5% GSH XA K TC B2 3%, B 3% 2 S 4 fa
R AR % GSH X R P fEf th — 2 I )
RAKBRE, BRINER G (0.1%~0.5%) ; X BEE
2 U e LT (WG E R B2 1 g) ik H
R0 200 mg/kg GSH 34 K 525 FIME HEE
o BT SE REEAER 2 DLl fh H AR 9 E il i
AT, DR X e 4 A AT BE FOTE 44k H AR P
N GSH 52 B 1R K= s 565, &
ARAFFTH, DLSE F AR 75 4 ZE R, 5 0 GSH ¥
BRI B A B B AR KRR, i R s A
T ERLRIFR 2, s R F IR E A%, A AT fE
A S 56 BT 0 95 I 77) 2230 66 2%, GSHL 7E &
FAEDE R B4R AR KA IR B — DR
3.2 AR MNEGSHY EA M. ALA. Mm
EHGSHEER I

A BEH K B4R GSH-PX 43 i A AL b 75
MRS, R E N ADUE LB D B e bR . 1R
rHRINANE GSH %} GSH 7E 44 P 40 2 T AR ) 5% i
JTH SCERARIE AN — 30, A 25 10 e AR A B
(19 Hi#® 22 49 H#E ) %0 GSH (0.1% ~ 2.5%) *f
fFfEf AR R i UL GSH & 278 B3 W,
HXFRE D ZEAF5% FR AR N GSH AT 42 48 1
TR AUL Y420 PR 1 GSH & &, FE AL P 78
B et H AR N GSH AT LLAS B 4 & 4 25 L.
FHE GSH S BB E R, AR & £PE4

P SE B B, AMUE GSH X 2 A 3 WL R af
E 2N GSH S ELBERMN. RFFUERE, B
£ AT AL GSH B A& 1AL 25 Bk HITROKF B
Thiin S0 BT, Al RIS E R, A%
MyEH GSH & & LW B M. 2R e 7N
GSH fe % 2 i3 52t A1 A4 LS 20 2R 1) GSH AR,
T3t GSH 7EAR W UTAR, A AT Re 42 M LA P A b fE
7)o GR FEEHERHA N IA SR B2 i H IR B 1E 5 7KSF,
GR /EMHE AR TR AR P AT A B IR
GSSG ML, 22T GSH /KF. AL i
TN GSH J& 4% Sz 46 41 Bt FFAT ATULY 1 GR 45 77
By T o6 B4, 2 R 4H 4R GSH K L THBLCF F1
GR IF LI 3R A 5%, (R Mg 6 B Rt (BT 5T
F ], SR GSH ] 42 & A AE GR 3 7, (B0 AT
GSH & &L & & &, Kt GR X GSH Pt AR 1) i
WIAE R E oA, BRAL, SCEREF LR, WL
W GSH AR KAEE FEGRT v -GT ML+
KA GSH P M, RSz iR A GSH F Rl B f
IR v -GT ¥& J 3y % B4, A5 R A LA
GSH /KP4
3.3 fAREMIMNEGSHE A RFAE. AR, 1M
ERM AR R

GSH-PX. SOD. GR Z ¥k W EHE 1 5 &
IR IRAR 2C BT A B, TE LR R i
BVEH, XA E ) R B S A B T R
PUFA 46 " 0 Al h 5 3 W) Lek =26 i S Ak
g U g U Rk s g N R R A
M2 2 ST A NEA T AR R, 5k
I o ik Ak, 5% R AT B ) AR R A RS
BAE, 5 % E e GEsh T, PR R B
WA, BB 0 RE =) 52 MDA, 7l S EUAEY IR
£ER R RE SR H , MDA BE A U B HLA AP EL
AR A S IE) 4 S S Al A5 1 7K
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AHWE T4 K 7 0 GSH 5, 55 T ) GSH-
PX G T A, IFEMBEEMER. R
FHI, ShUR GSH fie 2 % 12 =& & JE f T i b GSH-
PX 3 11 ™, 78 FL 45 o o 4l 4k E R ob i 0 AR VR
GSH B B3 $2 @ TR o GSH-PX 51k 7. &
WFFLr, SMJE GSH BR T Re e = 5 £ T E GSH-PX
TEE, e i P AR SOD. GR W& 1.
BRI Y kN R, SR GSH B B IR
B A AT HE 095 GR 1% 7, ¥Be 425 7 4RaE SN R
GSH ft B 242 & JLANTEXT BF AP IR GR 15 77
Uk, Bt AR R R 0 AR GSH BE I I HE = A
AR B AL B ) S8 T R T B LR Th
fE, AL HAE B 1T T-AOC 380 T, A5 K 4,
AR =4 MDA . ROS Fl%} FEAH LUt 2.2 1)
R AE HANK PR B b SRR, B
RIVETR D0 GSH ¥4 4 2 ARt IFiF GSH-PX
Jy7E AR M, (B BRI T F GR I ) 4R
B B E PRGN A ATHEF MDA &8, S0
(A 7Tt 3R B AN GSH RE .35 PR AIC 7 3B A AP
MDA % &, Xt U 75 LAt iiF b pr ot
WAL 18

AHFFEH AN GSH A 5 LA GR 35 14 52 0
AN, HATREE L2 5 v -GT i M4 3 GSH R
W, 25 GSH 72 WL A 4 209 (I U AR K F, 1T GSH
RSRE AT DAMA N R A RS R A REE
J&, i A B R, wb B O Ak A T
Ut B R T B UL P MDA K. xR
R ILAEAT 4% HARH 75 0 200 mg/kg [ GSH R &
EWINE B GSH & &, i B B2k GSH & &
5 MDA /K258 AR (R=0.954) .

AHF 7T AR GSH *f 113 GSH-PX %A 1 &5
R, (B EEHR & IS T-AOC /K, KT {# ROS 7K F
WFE T M, R GSH M id 8 = A H I/ HEuE
Brzhge. gt BRI Y 2 Mt B
7, ANJR GSH et FHE 1 ARG 7S GSH-PX %
S, HE A BRI ANE GSH % fiLiE T MDA /K
SERI A R, AR Y 455 BOR, AME GSH &g
12 K ME MDA & &, A AME GSH X [
16 MDA 7K F AN 2, PR A S /MR GSH X 5L
4 113 GSH-PX 7 7 K MDA & & 1 2 Wi it 75 %
B i 2 1] o

4 #ig

HA AR RS IN GSH REWS B2 m B 440 (JIT
HEILA ) H 4 EH IR OTAR S a2 i B S A 7 4
(MDA, ROS) , £ — 7 F£ PG T 41 ML 1) AL 40
FEH R T AL AT RS AT, K R R T
iR EE A
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Effects of dietary glutathione on tissue glutathione retention and anti-oxidative
activities in juvenile grass carp Ctenopharyngodon idella

ZHU Xuan, CAO Jun-ming, ZHAO Hong-xia, ZHANG Hai-tao

(Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: An 8-week feeding experiment was conducted to study the effects of dietary glutathione on tissue GSH
retention and anti-oxidative activities in juvenile grass carp Ctenopharyngodon idella [initial body weight (4.09
£0.01)g]. Fish were fed with practical diets with different levels of GSH supplementation ( 0 mg/kg, 100 mg/
kg,200 mg/kg, 300 mg/kg,400 mg/kg, 500 mg/kg ). GSH content in muscle showed significant increase with
GSH supplementation (P<0.05) , but hepatopancreas GSH content in hepatopancreas only showed significant
increase in the trial of 200mg/kg GSH diet (P<0.05). Dietary GSH could decrease the malondialdehyde (MDA)
contents in hepatopancreas and muscle significantly (P<0.05), but had no obvious effects on GSH and MAD
contents in serum (P>0.05) .The activity of glutathionereductase (GR) in hepatopancreas increased and reached
the highest in the trial of 400 mg/kg GSH diet (P<0.05) , and increased significantly in muscle in all the trials
compared with control (P>0.05). The Y -glutamyl transferase (y-GT) levels in hepatopancreas and muscle
were increased significantly in trials of 300mg/kg and 200 mg/kg GSH diet (P<0.05) .Dietary GSH could
improve total antioxidant competence (T-AOC) activity, glutathioneperoxidase (GSH-PX) and superoxide
dismutase (SOD) levels in hepatopancreas. Those indicators showed significant increases at 200 mg/kg GSH
supplementation (P<0.05) ; but the levels of GSH-PX and T-AOC in serum didn” t change significantly compared
with control (P>0.05).Supplementation of GSH at 300 mg/kg could significantly decrease hepatopancreas ROS
content (P<0.05) and with the addition at 400 mg/kg could decrease ROS content in serum too (P<0.05). The
results suggested that dietary GSH supplementation could increase GSH, GR and v -GT levels in hepatopancreas
and muscle, and improve GSH-PX , SOD and T-AOC activities in hepaopancreas, and the content of MDA or
ROS in hepaopancreas; as well as the MDA content in serum decreased respectively due to GSH addition. [Journal
of Fishery Sciences of China, 2008, 15 (1) : 160-166]

Key words: Ctenopharyngodon idella; GSH; GSH retention; anti-oxidative function
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