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H SIS, [N 510640; 4. 1R B E B S E TR T E RS, )M 510640)

WE: W50 B R TR R R I JR T2 B H Rk (Glutathione, GSH) X 3 i 4 %)) 4. (Pelteobagrus fulvidraco)?.
ZBMH RS & R RPrEA R B . 1% FHAIAG 7R 9(1.32+0.01) gl E Hi #8002, BENL > ASH,
HANER, FNEEL0 B, 5 B BEIERFEEATR 100, 300, 5001700 mg/kg GSHARIGTR], 177
56dJE KA T, IR G s AT oOOh R BNV AR . 45 R BR100 mg/kgdL 4k, tlAl H R INGSH & 2 2
FEFARAE. MEGSHE & (P<0.05), HGSHENINE =300 mg/kghf, FFHEA M EGSHE &3 2 AR
Ao BEAE TR AR 2RI H RSP B3 0, 37 S A DU AR AR 25 RIS T i 5 PR R 3, 130041500 mg/
kg ZH V5 R RS I E B R B VS L . 300 mg/kg 4 A BREE AM S AMA4 S i 500 mg/kg 2H R P B TR g vi% 1 5 6F
W& S A0 bE B 2 T 5 (P<0.05) . 53R A1700 mg/kgHAR EL, 300 mg/kg ATk B L M L BE . L E LA
M A8 IR O SRS PR A S BT BE ) 5 I A Y B A . A B e A B 1 3 R T
(P<0.05); H.300 mg/kgH IfiL & 5 — 5 & B 2 PR AR (P<0.05) . B IH96hIT, 5 xR ALAH L, 300 mg/kg4L AT
JUE R LV R A S A B T A S A DR I S Bl 1 034 B3 R (P<0.05), HL300 mg/kgH IfiLiE

(4

(1. T RAE AN RLE B SRR R, I 510640, 2. Sk k24K =24, I 430070; 3. AL A RE 508 77 51k

A R PR AIR(P<0.05) . U] UL, BRPRL R AN I H ke B v Bt 4y £ LA B H RS R

JeAiE At g, 2 Pl300—500 mg/kg A H

Ui

KA ALK, P, GSHE®E; %k il ZENH

PESIES: S965.1 SCERFRIRAS: A

T A (Pelteobagrus fulvidraco)3 J& T 5 H
(Siluriformes). %%} (Bagridae). ¥ it )& (Pelteo-
bagrus), &3 B EL 1 FEHE b Fh, PSS, YR IH
WE NG, BA )RR TR . sk, FRIE
St FEHE Y PR A e, SELIM AR T AP A AL R
BRI NG n, b @ BN EERN R —. 1
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BRI AR, XS A ARG AP RE A S % 1
Be B AR, ™ M | S SR Rt i
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R, M IR R, SRSE S K S
ENEAE =R EANA AR CAE o % S S S| BN
W98 B 95T

2 0 H Ik (Glutathione, GSH) J2& H1 ¢ bt & 1R
(Cysteine). H & FR(Glycine) & 4+ & FR (Glutamine)
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2B RE . GRS SR, GSHAEE 2R & 75 &
YL (GIF T)m\ ¥ (Ctenopharyngodon idellus)m\
B Jg ¥ e fh.(Oreochromis niloticus xO. aureus)[s]\
S ifl(Haliotis discus hannai)m\ FE(Paralich-
thys olivaceus)!” . FLGNEXTIF (Litopenaeus van-
namei)[xlﬁﬁﬁ/fkwﬁﬁ'é, ot e, wmt
SR B AR Lz X E T G v R, IR
FoHom R R M pr s A LAY R S RE
AR5 AT I TR I, AE AR R R ind & 1 GSHAE
S 2 P i A AR M A A BRI UL )
RIHAETE R, RS AR B St 1RDRL TP GSHI & B
B 4357.69 mg/kg"”, {H% T GSHXT 2 i 1 41 41
GSHE & A LBU A P RE IR FH BCR K di s
Pra e Ve FALE R WARGE . ik, A5
WEFE T Bk PR NG SHX 3 31 1 20 2\ GSH & & Al
e PR PERE DL A B BN N U AL AR AR I
S, DARIAE 30 390 1) 57 5E 7 Mk PR L GSHIR B
W

1 MRS

1.1 RIEER

215 i 0 1 F) B e I T SRR R,
FLlC T oy g SRk IR 1. 7y i AE Rl iRt
OWHHRAH, GO)H s 100, 300 50071700 mg/kg(t)
GSH(AMRESCO ] (3£ [H), 4 5>98.0%, I8 Jii 1Y),

e 4 R4 kL, 43 HiEEG100. G300, GSO00A!
G700iR I 2H . AR E R 260 HIfl S, BHY
KIDASh = Sy, BIGSHZ % T /K, K /K JE
Ao ¥ENRA G F SRR 57 ML R EE TR 2%,
SLX-80)4 %%, FF HHIRLALEI KL, £EHEFE R 55 CHET
K&j6h, B2 E il 5 %R T-20C KT
1.2 RE&E5RFER

NI 378 T B 0 e I i ) S 56 P B i
S% MY, e T R Y132 S5 T 4
BRI . 1A FRRIGTE T R A AR 2 B s P R
S FTAT300 L2204 = P AG IR /K FRBEAT A FF J2
1% 1800 2 451 M (1.32+0.02) g#hifh, 52 4BEALIN
20 TN R, M40 M, IR B4 EE,
R TF U 5 0 B E S k. B R B2
(08:30H118:30), MR H [114%—6%, IR &
500 R M . R HET, FRR K, 1A 7R
Frgi56d. fEMAFRIEFES, HE>6.0 mg/L, FA<
0.2 mg/L, WAEFR%<0.01 mg/L, /KiH28—32C,
pHTE7.5—8.0, HAREIE,
1.3 AR

S %Y FES6dF T4, [N EL
A% 1 — 1120 11 JT JE 96 h ) & BN Bk 36 . 17
150 LKA IR B 10 /L @A BB, 143E
B RIKEEIAF2.58 mg/L [pH 7.5, I (27+1)C],
S22y Ik AR TR E . EE N

F 1 ERARER REFR KR TFEA)

Tab. 1 Composition and nutrient levels of basal diet (air- dried basis)(%)

J5UEHngredient & Content J7 Kl Ingredient & Content
1f1 ¥ Fish meal 25.00 S AL Choline chloride 0.40
HfISoybean meal 30.00 VCHgVitamin Cester 0.10
3ZHARapeseed meal 9.00 R A 4#5Ca(H,PO,), 1.30
T K E E ¥ Corn gluten meal 6.00 W4 TR £ Mineral premix” 0.50
{1 A T By High gluten wheat flour 22.50 U E FHURE Vitamin premix” 0.10
£ JHiFish oil 2.00 HEEIRL-Met” 0.20
7l Soybean oil 2.00 i FRL-Lys” 0.90

37K P Nutritional level”

# % A Crude protein 41.48 KK 4y Ash 7.82
FHIE i Crude lipid 7.50 7K %> Moisture 7.5
M BEGross energy (kJ/g) 19.12 fit 2 L Energy and protein ratio 46.09

i VTR R FR R AL MgSO,-H,0 12 g, Ca(I0;), 9 g, KC1 36 g, Met-Cu 1.5 g, ZnSO,-H,0 10 g, FeSO,-H,0 1 g, Met-

Co 0.25 g, NaSeO; 0.0036 g; 7K <10%; T 5a 4 /£ Z FR K15 VA 3200000 IU, VB, 4 g, VB, 8 g VB;4.8g VB, 0016 g VD
1600000 IU, VE 16 g, VK 4 g, 2 28 g, 24516 g, I 1.28 g, WLHE40 g, AE4 20.064 g; K9P <10%;  B1J R A A AL B s aL
SRR, KBRS E MR A B2 IR A VE SRKCT A S bR

Note: "One kilogram of mineral premix contained the following: MgSO,-H,0 12 g, Ca(I105), 9 g, KC1 36 g, Met-Cu 1.5 g, ZnSO,-H,0
10 g, FeSO4-H,0 1 g, Met-Co 0.25 g, NaSeO; 0.0036 g; moisture < 10%; “One kilogram of vitamin premix contained the following: VA
3200000 IU, VB, 4 g, VB, 8 g, VB4 4.8 g, VB, 0.016 g, VD 1600000 IU, VE 16 g, VK 4 g, nicotinic acid 28 g, calcium pantothenate
16 g, folic acid 1.28 g, inositol 40 g, biotin 0.064 g; moisture<<10%; ?Obtained from Fishtech Biological Science & Technology Company,
LTD, Institute of Animal Science, Guangdong Academy of Agricultural Sciences (Guangzhou, China); “Nutrient levels were measured
values
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AR I 1) 4k SR B MR IR TR, MO iR S, 15 1k
PEIR, BEOh A M pHAN 7K I, I 3 A (R AIE &N K
B o I KBRS 2dRI TR K . SRR
(EC i v E A AR B FE TR A R T

A RER RO ) Sk 2 A AENH, CIHE T 22
TE L, AR5 M AT KA I 29.72 gfINH,CIFL BR
FIRFEN10 g/LIRER

EETFERTHHE A

B FRIRE=0 K E/[10x(pKa—pH)+1]

Hrf, pKa=0.09018+2729.92/T(T T 16 )
14 HRRESHH

FRIE ARG 45 R AE B 24 AR BN HOR 56 45 R 5
Iy WRHE . B HL6 R f, 1R FHMS-222:0
R, MR FR KR ML, FHEARFIRAENFE . Ml4C T
45°f5i B} E 4h, AR5 #E4°C R 550 10min (3500 r/
min), 7 & 175 T-80°C 214 F IR A7, H T )% 4845
Frill o AR DAL SO TA S K S K, #E4°C R B L
10min (3 000 r/min), ZPT3E, B i 6l & AR 515
W, A FRRIRERE, RAFT-20C 44, AT
E=R ity Rl

LZME I iyl 52, ACPIE MR F 4 e e
D E, AKPIE PR R A B IR 2K AN B Bk e
C3. C4. IgM & & H Y Z AP IE O B I b
W B v W 7, NOFr & K M IR 34 i i v I o o
SODIFE M FE kil 52 , CATIE P FH w] WL 23
EIE, GPXUETE . GSTsif i i JHE B4k H Bk
FREMT-AOCH L8320l 2, MDA & HH TBAVZE
Mg, BT R & A 58 K.
1.5 Geitortn

K HISPSS 20. 0% A X 25 WUAS I 48 A 1447 5. (K]
K7 ZHNT, AULEA B E E 5 (P<0.05), WAE
Duncan [X % 5 HLAAGI6 . 4% 00K I 46 b 25 DL 2)
{H+PR1E % (Mean£SD, n=4)%£ 7R~ .

2 R
2.1 ARFRMGSHY B A HLAGSHE =R
i

B 1A%, BRG1004H 4%, Tkl s InGSH &
R EE AN, 75 GSHE &(P<0.05), X4
GSHINE =300 mg/kght, ATHEAIMLIEGSHE &
SEIFERE
2.2 ARHIRINGSHX R & 75 R IR ARRI 52
M)

H1 2 20 A, % S e e bn 2 B 8 TR R GSHUK
SR EG N RIS T = S BRI ES, B IS N4

G FR bR T A, R FEG3008RGS004H 5K
Bl RAE . Hor, S0 IAM L, G300MG5004H
LZM5AKPiE . G3004H1gM 5C45 & G5004H
ACPIEME B 2 TF5(P<0.05). & 4HC3FMINOE B
2 2 5(P>0.05)
2.3 EARFRINGSHRY R E & BT AR in S L IEFRAY
A

H¢ 3AIE 477 40, 1Rk GSHK 1 RE i # 4
A SOD. CAT. GPXiEMEMT-AOC
(P<0.05), JFRERFARAF AT A MIEMDA & & Hp 5
GOFIG700ZHAHEL, G3004L AT FSOD. CAT.
GPXi PEFIT-AOCH G30041 i SOD. GPXifE
%1 5. TF R (P<0.05), HG3004LIMiEMDA & & i 3%
KPR (P<0.05)
2.4 EARHRINGSHY EE & & & RUET AT B
FALIEFRAFZ T

H SHIEE 6 R &0, Z AN 96N, G300+
G500ZHATIFSOD. CAT. GPXiHHAIT-AOCH) 2
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Fig. 1 Effects of dietary supplementation with GSH on tissue
GSH level of yellow catfish (Pelteobagrus fulvidraco)
[ — AR B AN [ - R 22 57 ik 3 (P<0.05)
Different letters in the same parameters represent significant
differences (P<0.05)
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Tab.2 Effects of dietary supplementation with GSH on serum immune indices of yellow catfish (Pelteobagrus fulvidraco)

i F Item GO G100 G300 G500 G700
YHEHMLZM (ug/mL) 1.55+0.08" 1.61£0.04" 1.74£0.16™ 1.78+0.01° 1.69+0.10™
R PE B IR BE ACP (U/100mL) 24.2243.59" 26.22+4.19% 27.76+1.92% 30.11+3.04° 28.8742.17"
Bk P 4 R WS AKP (U/L) 23.2543.50° 24.50+1.29" 30.00+3.61° 28.50+2.38™ 26.33+2.52"
G PEEREM IgM (g/L) 0.34+0.03" 0.37+0.07" 0.44+0.07° 0.36+0.05" 0.35+0.05"
#MA3 C3 (g/L) 0.29+0.06 0.38+0.10 0.42+0.10 0.40+0.18 0.32:0.03
¥MEk4 C4 (g/L) 0.14+0.10° 0.20£0.05" 0.28+0.07° 0.22+0.05% 0.18+0.10"
— 4 AL ZNO (umol/L) 91.23420.04 95.23+8.38 102.63+9.13 94.90+8.24 93.62424.48

Hr RPEATA, BEA LARERE A A MFE R T RRRZE RN EE(P>0.05), A RRELTFREREREE
(P<0.05). FIA

Note: In the same row, values with no or the same letter superscripts mean no significant difference (P>0.05), and with different letter
superscripts mean significant difference (P<0.05). The same applies below

®3 ARPIRMGSHA R & BT B E IR IR RN
Tab. 3 Effects of dietary supplementation with GSH on liver antioxidant indices of yellow catfish (Pelteobagrus fulvidraco)

T H Ttem GO G100 G300 G500 G700
ALY AL EESOD (U/mgprot) 37.39+1.60°  49.39+1.68" 55.81£2.65° 46.03+0.41° 38.05+2.08"
i AL S BICAT (U/mgprot) 17.52+1.73"  20.35+2.22° 26.28+1.64" 23.21£0.97° 17.95+0.30"
B e H S F AL EFGPX (U/mgprot) 98.92+6.98" 123.49+2.16°  158.88+27.07°  152.64+38.27°  112.30+8.46"
A H kBT B BEGSTs (U/mgprot) 6.05:0.42  5.93+1.17 5.19+0.41 5.7140.66 7.59+0.23
MPUEALAE I T-AOC (U/mgprot) 0.87+0.09°  1.1620.15" 1.4620.22° 1.2120.18° 1.01+0.05°
7§ MDA (nmol/mgprot) 1.65+0.43 1.51+0.32 1.3440.05 1.4120.40 1.6120.39

F4 ARPRMGSHY E#E MBS W IsfrrIR20E

Tab. 4 Effects of dietary supplementation with GSH on serum antioxidant indices of yellow catfish (Pelteobagrus fulvidraco)

T H Item GO G100 G300 G500 G700
ALY B LEFSOD (U/mL) 42.68+4.63" 50.88+3.76" 64.93+3.82° 59.98+5.40° 49.27+6.40®
T EAL S BHCAT (U/mL) 24.66+4.28 27.4849.34 30.21+5.34 27.2144.52 24.56+1.11
B H kS AL EEGPX (U/mL) 201.87+5.84"  22434+17.11°  236.63%22.76°  228.45427.35°  202.23£10.29°
BHTEALAE /I T-AOC (U/mL) 1.86+0.37" 2.45+0.29" 3.2120.50 2.81+0.74" 2.43+0.50"
7§ MDA (nmol/mL) 3.93+0.15° 3.14+0.06" 2.29+0.26" 2.64+0.36" 3.61+0.28°

*5 ARPRINGSHI R & R A H9oh AT B E (L aAREI RN
Tab.5 Effects of dietary supplementation with GSH on liver antioxidant indices of yellow catfish (Pelteobagrus fulvidraco) under

ammonia-nitrite stress for 96h

15 H Item GO G100 G300 G500 G700
AL AL EESOD (U/mL 22.07+1.71° 30.6742.19°  35.19+1.23° 32.59+2.36% 22.35+1.63"
( )
i A ABFCAT (U/mL) 5.90+0.78" 9.67+139°  12.49+1.68° 10.020.55° 6.46+1.14°
A EH Mo L EFGPX (U/mL) 60.51+13.74"  95.3847.31"  136.55+8.56° 109.47+9.24° 72.46+3.17"
BT LLAE S T-AOC (U/mL) 0.66+0.06" 0.92+0.05" 1.22+0.04° 1.19+0.10° 0.89+0.09"
7 MDA (nmol/mL) 2.7340.29 2.53+0.29 2.2640.11 2.38+0.41 2.64+0.33

R 6 ARHRIMGSHI B & SR H9chME R IEFRAIFIIT
Tab. 6 Effects of dietary supplementation with GSH on serum antioxidant indices of yellow catfish (Pelteobagrus fulvidraco) under

ammonia-nitrite stress for 96h

35 H Item GO G100 G300 G500 G700
AL BESOD (U/mgprot) 35.6243.75" 41.45£2.04% 43.41£5.56" 40.29+3.25% 37.10+4.05%
AL BECAT (U/mgprot) 14.39+1.52° 17.78+5.13" 20.6440.99" 18.8143.64" 17.5243.90"
B H Bk EALEEGPX (U/mgprot) 179.13429.27°  209.45+16.37"  232.94+26.82°  208.74+37.50"  182.38+22.94"
SPUEAEE /I T-AOC (U/mgprot) 0.98+0.29 1.05+0.16 1.27+0.22 1.08+0.38 1.0140.11

75 MDA (nmol/mgprot) 4.97+£0.12° 3.7240.16° 2.39+0.06" 2.74+0.19° 3.8340.16"
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F & T GOMGT004L(P<0.05), G3004H L% SOD.
CAT. GPXifhM: 3 /T GO4L(P<0.05); S5xf R4
AL, 88 INZEL T B AN fL i MDA & B 3545 AN R F2
JE I B, e rR IS N 4 i i MD AT B B 2 KT
(P<0.05), i fIGfA HI I AEG3004 .
3 iTig
31 GSHYHEI&EELNGSHE ERFN

GSHZ ML E AL R 48 1) B B4 B0y, 2
GPX. GSTHFEEI I BLRD), = 2= 5] B4R
R . R EFLEE R AR . GSHIES)
VIR IR = ZE NP AN T 3, — P i #AR N F
175 201 it 35 B L DA = R SRR AL, 57— i ity -
PR BEIE R 4 R R E IR, EIR IS & R GSH! Y.
Alton Meister' “BF 58 & BH., GSHTE A Py £ y- 73 & ik
PRRAE S AR HKEREW P RREEN S
R, e H o R 2 R Y A R B R T,
BEfE GSHA B 1) 32 BEERAL, 7] B 52 V9 #E ) 32 3
AL, B BRI GSHEZE FTF I 52 9t N\ I 7R B8 i 6 4 .
TN g fr T ARG 45 R W, SME I
GSHRE W & 4 =y s Ffn AR A S GSH S &, 1X 5
FER R B AR 4l i R T 4t R 5 X
Al BE A AMEGSHIR A IR 3 7 = BRI s R K 7
PR AL 5 R .

ARG 25 Bk TR, AR GSHER & =
300 mg/kght, 15 it A LS H GSHE & £ 30
R RAs, wa R S Egutea . Fert T
FUARRL, IX AT RE-5 A J7 T SR R 6. Mg 3 22
T L P AR A B RE SR R R B & R PR
145145, GSHE A KRR ST 22 (-SH), AR 5 5 A2 i Jif
PERI IR, GSHIW K EAFAE— B FE AT R &AMk
WHTEALEEA R PR B TEARLS 1, %Pt
AT P 7E N I 2 A F13008500 me/kgla, £
U B s, R B 3t A oy PR RS AT RE R
HUE T AL R B M AMNEGSHA SZBL, TS 80k N
GSH & = ABE/MEGSH/K - 138G I3 i, &2
WA ERE . IRV, GSHE AR S DLk
JRRL(GSH) MY (GSSG) M M TS AFAE, 7R IEH
TEOLR, K 22 04 i rh A2 40 2R R0 i 2R g B A 24 R
1:100, Py 3k v v 52 (O GSH AT g X 1 T2 40 i 7= A=
g, X AT B 2 R NS R P I GSHAE
ELE—E K. BRI, 78 4 6F R0 74 & B, EGSH
A FEFIEIS 1100 mg/kgt, TP N IGSH S
BREET b EA" . 2 TANEGSHM
W GSH & &R sZm /B VLA Rt — D05

3.2 GSHXEIE& RE MRS

H#0, PR _EGSHTHE FH T 2 100 G2 AH G5
I 5 B I6T, Bl 2E B RIK A2 3 A A /D A
FU, ¥IR P GSHREAR U 1Y £ & WL A4 f 9% 1 g o
LZM. ACP. AKP. C3. C4. IGMHANO#LZ [z
REALAR o 58 P BE (0 BB BLFR bR o AEARRIG Y, &)
B AR 22 B & TRl GSHK P R 38 hn 2 B e T
Fefkmiass, H&wrefatny s XA, Hib2
3002500 mg/kg L (I ek, 3X 5 A el a5 P o
BB AR, R R FLGE R EF AT Ming 25"
TE A A FU 45 R — 2, X U & E GSHAE IR =1 7%
8 9% M RE, I B GSH M AN F T LK Gt g
IFE Tt . GSHX i 5 G0 PR RE AU 42 T mT e 2 iE
IR AP AR RE T SE IR BRI, B)
VIATLAAR 1) G 928 2580 A0 A 05 S S8 A DL AN 8 R J2 o7
LRI, 1 GSHAE JLE PR Sy B B 1P A T P
YR, B OAEIRIREE 2 FiRyT 2 fiom™ . 28k
5P 58, GSH AT I H0h B AL SE I 48 0 5 v B
1B RE KRR I R A . KRB . Louw 5 G,
AMIE KN 78 GSH AT LB 2 22 A B NN 5k 08 R @ o
SR, FEGSHIY &1t J5, K& IGSHTE B 5 15 i,
S AL G 7= A B, (R A5 LA = A G g SE A,
SE G MHY . T GSHAEK A BN i g
WE5E B RS>, GSHAT /K AR Sh ) S P B 1) 52
JAE LA FRRANTR TS
33 GSHMEFGEME RN

5kkAzh W) —F, MRt fE e e T
fig A1 3E B 2R G0 K R 37 WK S sz A B, Hp
SOD. CAT. GPXif & FERE by, ©AN1/EE
B E S SRR NOR R4 40 B SE B Ok
Vi L EEH, X EE R s A BURE LA
R RIB 2, BhAh, T-AOCHE J PR HLAR ST
EAE BE B SR R FIMDAYE Ay B 4k P9 I J5 i
AP I BUERFR bR, S AT AT S SR B4 AL
PERE. WFFCHRIE, GSHE N RIF Pt EI i, &
R T E P AR AR Y i R
P, FEFRR T MDA & &, [ f R R H BT
PIPTAMERE . TEAIRIS H, 25 A8 In 4L AT AT A i 37
SOD. CAT. GPXiEMEMT-AOCIH A A6 Fe
T+, 7300 mg/kgL 35 &5 2 T 6 BB 4, -l
JH R A LIS MDA & & 1F A [F F2 P I BRI, 1X 5
IR AR AT AL . X R S oAb K AR Bh i —
FE, GSHAE I8 T 4 1 1 P9 B S A0 i v 1 ok 4038 3 5
HPLEMN R R, ARV PUE LR .

FEARIS Y, 4 GSH R I =8 14300 mg/kg
i, B A AT SOD. CAT. GPXiEMEAIT-
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AOCTH A A FIFEE PR, R PLEI MRS
1%, HHEAMDA S BT @A . £ 5%
FETFT . e A BIE R gl ot o op 2 3, ARk
PN NG B 1) GSHAE 1 5 iR 56 s W i B S A 1
B —eKFE, (EHRTAHE . BF5RR,
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ZHOU Yan-Ling

Abstract: To assess the effects of dietary supplementation with glutathione (GSH) on tissue GSH levels, immunity, and
antioxidant capacity of juvenile yellow catfish (Pelteobagrus fulvidraco), a total of 800 yellow catfish with a mean
body weight of (1.32+0.01) g were considered and randomly divided into 5 groups with 4 replicates per each group and
40 fish per each replicate as well. During 56d, the fish were fed by a basal diet and four test diets, which supplemented
with 100, 300, 500, and 700 mg/kg of reduced GSH, respectively. The results indicated that, except for 100 mg/kg
group, supplementation with GSH significantly increased the GSH content in liver and serum of yellow catfish
(P<0.05). When GSH level was 300 mg/kg or higher, GSH content in liver and serum was in a stable state. With the in-
crease of glutathione level, the immunity and antioxidant indices were initially increased, and then decreased. The lyso-
zyme and alkaline phosphatase activities in 300 and 500 mg/kg groups, immunoglobulin M (IgM) and complement
component 4 (C4) contents in 300 mg/kg group, and acid phosphatase activity in 500 mg/kg group markedly increased,
compared with the control group (P<0.05). There were no significant differences (P>0.05) in complement component 3
(C3) and nitric oxide contents among all groups. Compared with the control and 700 mg/kg groups, the liver supero-
xide dismutase, catalase and glutathione peroxidase activities, total antioxidant capacity and the serum superoxide dis-
mutase, as well as glutathione peroxidase activities in 300 mg/kg group were significantly higher (P<0.05), while the
serum malondialdehyde content in that group was considerably lower (P<0.05). Under ammonia-nitrogen stress for
96h, compared with the control group, the liver and serum superoxide dismutase, catalase, and glutathione peroxidase
activities in 300 mg/kg group were significantly greater (P<0.05), however, the serum malondialdehyde content in the
mentioned group was significantly lower (P<0.05). In conclusion, dietary supplementation with GSH could enhance the
tissue GSH level, immunity and antioxidant capacity of juvenile yellow catfish, and the effective range of this enhance-
ment was 300 to 500 mg/kg as well.

Key words: Glutathione; Yellow catfish (Pelfeobagrus fulvidraco); GSH content; Immune; Antioxidation; Ammonia-
nitrogen stress



