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WE: [H 1 AA M H K (Glutathione, GSH)X B8 ¥ dE 1 Oreochromis niloticusxO. aureus 5 AL 2H i 34 58 A0 A=
DRI, SRAA B H IR e A KA ML D7 VM 10% B6 4 37 A S D0 L35 R85 37 05 77 31
Je B 1 JEACHT 4T M 48 h, B 5 2655 3% 23 5000 GSH £ 0. 30+ 100 300, 900 mg-L™", HA/KF#% 6 MEL,
F7 24, 48 1 72 h J5 I E B e & g S5 AT 20 B 3G T I 00 B R i b IR B AR K I A A R E S B
BEIREG . - 2 KIS . (S5 R 1AM H Ik B3 (Rt 1 e P 4k JE AR A s 5, 42w 1 859 B3 b
Jil By B AR AR IR A RS A S I A AR M, BRAC T B Rl B Pl S E S A B A S
(P<0.05). TETCMIESEFR I RSN B H K, X B8 Je 2 HF o J5 A Q40 B 3G 58 A A2 A AR bR 1) 82 e LU AR n L& 3 57
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Effects of glutathione on proliferation and biochemical function
of primary hepatocyte in hybrid tilapia
(Oreochromis niloticusx 0. aureus)

CHEN Biao', JIAO Caihong', ZHU Xuan’, PAN Qing'
(1 College of Marine Sciences, South China Agricultural University, Guangzhou 510642, China;
2 Haid Group, Guangzhou 511400, China)

Abstract: [Objective] To investigate the effects of glutathione (GSH) on proliferation and biochemical function of
primary hepatocyte in hybrid tilapia (Oreochromis niloticusxO. aureus). [ Method] Tilapia primary hepatocytes were
cultured in cell culture medium with 0 or 10% fetal calf serum for 48 h. GSH was then added into the two kinds of cell
culture medium to the final concentration of 0, 30, 100, 300 or 900 mg L™ respectively. Each concentration group had
six replicates. The proliferation status of the primary hepatocyte, contents of insulin-like growth factor 1 (IGF-1),
albumin and H,0,, as well as glutamate-oxaloacetate transaminase (GOT) and y-glutamyl transpeptidase (y-GT)
activities of tilapia were detected after cultured for 24, 48 and 72 h, respectively. [Result] GSH significantly
increased the proliferation of primary hepatocyte, the contents of IGF-1 and albumin, and y-GT activity in
supernatant, while reduced H,O, content and GOT activity(P<0.05). Such effects of GSH were more evident in the
group without fetal calf serum compared to the group with 10% fetal calf serum. [Conclusion] GSH could enhance

the proliferation of primary hepatocyte and has the function of protecting liver in hybrid tilapia.
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43 BEH K (Glutathione, GSH) == 22 2 72 FFAE LA
AR AR T AR NE &Y, Tz 0T
FrA A am i, Jorh, S e e B IR BB
FE®. GSH BA LRI HLAE 8 E 50 5= A b A A
Pk B b JE T B, 082> B R SR A B A A, T AL
ARG ENRESAE Y. GSH /ENZYIE) 2 NH T
NREETTY, AE Dy R 1 & d IS I 71 B8 37 AL 7
T A=,

AU, 75 AR S I GSH B 6% 3
PRAE KR IE M, (R A A K, 1E LR R
TRPRL S N GSH RS 3 X R RS 28 R0 v Rk 4k
FU, 23 E P AR R AN GSH Rt AR K
BRI 53 Wb B 56 RORN AT i 3G 5™, 32 AR Kk
Re A S AH G g 14" 7E B JE B Ak Oreochromis
niloticus*xO. aureus TR NN GSH Re {22k 4l 2E
£, SEm kR H 2, (23 IGF-1 #1 T3 733, &=l
EyrEALRE 1" B A, B LR KK BRI
FEH R 7 B B SEMLER, 38 5k 4 i KPR A 7,
MAN A J2 T A 7K P45 77 GSH AE LR . (R, A4k
3ok B ) & 9E 1 N IR A4 B 8% 97, i 5T GSH
XA G TE 20, W) HR R GSH R A2 KA AL
H, Jy GSH 1E/K 7 s ekl o 3 A B 318 FE il o

1 RS

1.1 R & A EZERF

WRPEAWA INA s XA, AR EY
N30 g, F RV G R KIEAR B R 3 1, % 41
Re e, B % I RN IR 0 GSH (1 gk ik, 1w
BHC T MR B2 H0N: TR 35% SR ZEH
45%- E KM 5% AR 4E R 5% R B4 4%
BN 2% B R TRIRY) 5% 4 ZTRY) 3%. B
H KB 5 AMRESCO A #l(9=99%). DMEM/F12
R FRN 11 B A B T8 W H GIBCO AH] .
1.2 FrApREREEH

P oy 0.01% HI R A RIHEE 0.5 h
HYH BB, 0o 70% FAPDRS T 2 F AR J5 B N1 L
EG . HOWH BN FAR D k6 — 0 E
NCVEXHE R, FH B4 ) DMEMY/F 12 55 7% 0 1t
3K, B AT ST L) 1 mm® A2 A4 2B, 35T
3 WIRFENE 0 N 0.05% IR IR 74, 26 C
K HEAL 10 min, 7853 WHT, 200 H 38 W98 22 B
B, 1500 r-min' A4 250 2 min, WAERT4H M,
PL 900 r-min™ ¥% 550 2 min LA VR % 78 BT 4 i
AR . 4R L0 DMEM/F12 3R B, it

B 25 B, A A F] 5x10° > mL, B AT
Z A~ 24 FLA M FER (3L E Corning), 7E ¢(CO,) N
5% [ 26 C FEFRFHE TR
1.3 GSH &8

JH 20 s 77 48 h J5, W H 15 72 F H Hank [
WIEVE, 2 BN 0N 10% i 2F s AU 5 AR
A= 17 (1) DMEM/F12 $5 3875, £ 2 Mgl thomA
GSH, fii H 28 Jfi 83 2 9 30. 100. 300 11 900 mg-L ™,
AN GSH A xR, FAKFE 6 NEE . 78
9% 24, 48 F1 72 h 5, 43 5l W 5 FH 440 e ) 34 B A
W, BEJE LA 1 800 rmin' &0 5 min, BUEFRR 5,
3T 0.5 mL 1O, IRAET-20 C vKAR LA
&I
1.4 MEFHE

JFT 210 B 0 186 9 5% D MTT =10 5, 045
PP (Do nm) T TE A0 MR E H B A R AT BIAH G
IGF-1 3l 58 R FH JSCT 5 28 W0 5 325, °F b 1 i Ak 22
KRB SR B, H kA 2 B e i 7R e R
JUSHEE 22 TR A w)) B AT . B T3 ik
PG N, B 2R AN 2R IGF-1 2 &
&7 504 1 80% (AR, (R, 2B MRS
et ERE 5 S E IGF-1 & &, B sk E s
Ff i IGF-1 & &M EIHTHE N : y=0.122x-1.921 6,
R*=0.958 9, fifi & 12 B 71 & v F T e 2 A R
IGF-1 & &E. FiFWh A& E e RHRH
Ty £k L 35, 45 B85 2 B (Glutamate-oxaloacetate
transaminase, GOT)¥& P4l 2 K FH #t [R3%, »— ZE
B KB (y-glutamyl transpeptidase, y-GT) it AL A
B 2 38R F R B (P R AR AR AT
FIT)o 4% B Sl A y— 75 G0 37 IRl v 1 U R,
HARE 1 408 N AL 1 umol JEYIFT 75 B = .
1.5 HIEZITHH

K SPSS20.0 St v B4 ik He s B AT Gi it A7
ZEOTHT o B R F P Bebr e R R OR, 2R HE 4
Ji 2253 WT 5 35 75 7 5 Duncan’s 2 H UL

2 ER5H5%

2.1 FTHE&FFHRFS

TIMIERE TR KA, J59% 24 A1 48 h J54 GSH
Aab B 1 A0 2B KA 000 L R 28 GSH AL 3 1 41 i H7
FE AL, H 5 Ak 3 2 JR) JFF 40 BT S A B R 2200
7E 72 h JE 00 900 mg- L' GSH H T 4 fito A KR
RIS A DL 20 PR32 S P IR B N 5% 3 ARG 38 i 5 ) B
G, T Sk Bt HE 2L K R 4T DA R 77 A JEG 35 7%
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IS 55 37 260N, BP0 R 75 & i 1) B AR K A 10
RAF, HIATEAZ AR,
2.2 FTiE&RTHpaAyILE

W 1 PR, MG FR&M N, fE55 7% 24, 48
72 h J5, ZGSH Ab B 20 Mo 3 55 35 2 m T
XHHEZH (P<0.05); 7 72 h )&, BE#& GSH AN\ &1

I Dyog am S 9N, HASACFRH 35 G B 3 2 R o
ISR 7R 41F T, £E 24 h J5¥300 300 900 mg-L™
GSH H M4 3G 58 o 2 = T HAh & 41, £ 48 h )5
S0 300 mg- L' GSH 4141 g 3 58 2 2 & T S Ath
%40, £ 72 h JG ¥ 0 300, 900 mg-L'GSH 20 T4 it
WG T R AL

R 1 NEIEFIE T E & AAEF RIS EE Doy um)

Tab.1 D, Value of tilapia hepatocyte culture after culturing for different time

iRkt p(GSH)/(mg-L™) 24h 48 h 72h

TG 0(% HE) 0.032+0.001a 0.048+0.002a 0.025+0.001a
30 0.047+0.001b 0.079+0.002bc 0.0320.002b
100 0.053+0.003b 0.083+0.003¢ 0.041+0.001¢
300 0.054+0.001b 0.084+0.005¢ 0.052+0.003d
900 0.053+0.005b 0.070+0.004b 0.062+0.002¢

A i OCH ) 0.040:£0.004a 0.077+0.001a 0.079+0.002a
30 0.050+0.004a 0.079+0.001a 0.082+0.002ab
100 0.051+0.004a 0.080+0.001a 0.0840.002ab
300 0.068+0.007b 0.085+0.001b 0.088+0.001b
900 0.068+0.006b 0.078+0.001a 0.087+0.002b

1) AR At R P 2B S LA — AR B 384, & £ %R 8% (P>0.05, Duncan’s %),

2.3 BFRPEIESRAS H,0, B2
WK 2 Frow, BMIEEFREME T, £ FF 24,
8 Fl1 72 h J54: GSH AL B AT 40 i 1% 9% b H,0,

Ja ¥R An 100. 300 #1900 mg-L™' GSH 41+ H,0, &
BT RBYL, 78 48 172 h 5, &AL FRLAL T4
Mu3EFR I Ho0, & 3 2 7(P>0.05).

FREEEHERTXIEA, NnmyEREFREM4 T, /£240

*® 2 REHEFAEATAAEETT RS H0, a8 "

Tab.2 H,0, content in hepatocyte culture after culturing for different time mmol-mL"
R AL p(GSH)/(mg-L™) 24h 48 h 72h
TEME 0% ) 12.000.00c 11.83+0.17¢ 14.00£1.12b
30 10.67+0.33b 11.17+0.30b 11.33£0.33a
100 10.50+0.22b 10.67+0.21ab 10.33£0.21a
300 10.33+0.33ab 10.50+0.22ab 10.17+0.17a
900 9.67+£0.21a 10.33+0.21a 11.17+0.17a
A LG 0(H 1) 13.00+0.52b 12.00+0.36a 12.33£0.88a
30 11.83+0.17ab 11.83+0.17a 12.00+0.58a
100 11.33+0.21a 11.17+£0.31a 11.33£0.33a
300 11.3340.67a 11.17+0.48a 11.33£0.33a
900 11.50+0.43a 11.17+0.31a 10.67+0.33a

D) MRSt R I KBS FLAA — AR B 584, £ £ 5+ R B2 (P>0.05, Duncan’s %),

24 PFEPEEEFFIRT IGF-1 82
Wi 3 fiw, LG FR%F T, fE559% 24 h

JE ¥ 100 A1 300 mg-L ™' GSH 41+ IGF-1 & & &
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EE XA, 75 48 h J5¥ 1 300 mg-L ™' GSH 41
1 IGF-1 S8R E S T &4 AH, £ 72 h J5H 0

900 mg-L™' GSH 4 IGF-1 & & 5.3 & T R 41 .
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IS INIE RS 72 240 F, 7€ 24 h J5¥ N 100, 300 Al
900 mg-L "' GSH 1 IGF-1 &8 B & & T X R4,
£ 48 F1 72 h JG ¥ 300, 900 mg-L™' GSH 41+

IGF-1 SRR Em T X A . B B I8 I 6] &
42, HACH BRI IGF-1 & & 2UTH R

%3 TRMEHHIEFEIERES IGF1 28

Tab.3 IGF-1 content in hepatocyte culture after culturing for different time ng-mL™
R A p(GSH)/(mg-L™) 48 h 72 h
Tl OCK i) 41.00+3.17a 40.86=1.96a 39.76+2.19a
30 44.91+2.95ab 43.65+2.65a 41.40+0.59ab
100 50.82+2.06bc 45.74+1.75a 42.70+3.14ab
300 53.58+1.55¢ 56.59+3.16b 44.58+0.97ab
900 47.57+1.79abc 44.32+0.98a 47.97+3.41b
HIig 0Cx ) 41.5743.16a 51.49+1.99a 56.44+1.31a
30 48.40+2.78ab 53.87+1.44ab 61.25+6.73ab
100 57.08+2.12bc 55.56+1.48abc 62.78+1.74ab
300 65.66+4.65¢ 63.02+5.03¢ 73.4043.35b
900 59.85+4.96¢ 60.28+1.68bc 72.4243.67b

1) MR At R P H G FLEA — AR B F8 4 A+ £ 5+ 2 %(P>0.05, Duncan’s ).

25 FFAERETFEEEANRE

Wk 4 Pros, TMGEREFR %M T, R 9% 24 h
JE4 GSH ALFE [ & Ab 34 (B AR A RE W %
S, fE48h JE 300 mg L' AP AEASEREST

4R, 76 24 F1 72 h 54 GSH A H &40 [ & EH
TELEEZER, 7 48 h J5¥4 N 100 A1 300 mg L
GSH A HE A S8R EH S T HMm&H., wmini
HEREFTHARERATAEANSERNR&S T

XTREAE, 75 72 h 580 300 A1 900 mg-L™' GSH 4

FEEA S ERE T HMS A SNSRI %

%4 TREHMEFERERTEAEESE"

NN B 7 B SR B SR

Tab.4 Albumin content in hepatocyte culture after culturing for different time mg-mL"'
HIRAAE p(GSH)/(mg-L™") 24h 48 h 72h
Tl OCH fiE) 0.155+0.022a 0.298+0.022a 0.171£0.017a
30 0.162+0.021a 0.325+0.027ab 0.172+0.011a
100 0.176+0.020a 0.350+0.041ab 0.177+0.018a
300 0.174+0.022a 0.368+0.061b 0.239+0.021b
900 0.165+0.013a 0.315+0.050ab 0.273£0.043¢
A IiE 0(x} i) 4.10+0.18a 6.74+0.62a 6.35+0.52a
30 4.68+0.74a 6.95+0.82a 7.46+0.54a
100 5.46+0.96a 8.42+0.45b 7.60£1.30a
300 5.49+1.13a 8.07+0.71b 7.49+0.54a
900 5.11+0.63a 6.76+1.28a 7.32+0.67a

1) AR 3RSk R 9 BB G LR —AMAA R B 3, KR £ 5+ R 2.3 (P>0.05, Duncan’s 7).

2.6 RF4EREIEFRIEF »-GT &M

w5 fron, UL IR %A, fERE TR 24 T
48 h JE ¥ 100+ 300 A1 900 mg-L'GSH 41+ y-GT
MR T AR N 30 me-L'GSH 41, 7F

72 h JG ¥ 0 300 A1 900 mg-L'GSH 41+ y-GT i&tE
BES TR, BInfERSREMT, £ 48 h
JE NN 300 mg-L'GSH 21 p-GT % 1 2 2 i T 4

MR
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Tab.5 p-GT activity in hepatocyte culture after culturing for different time U-mL™
HIRAAE p(GSH)/(mg-L™) 48h 72h
TEIE 0% ) 51.17+0.40a 52.0040.52a 50.33+1.02a
30 53.33+0.99ab 53.00+0.52a 52.50+1.02ab
100 55.00+1.37b 56.50+0.50b 52.83+0.40ab
300 58.50+0.92¢ 57.33£1.11b 53.83+1.42b
900 59.17+1.11¢ 57.50+0.92b 54.50+0.62b
A IMiE 0(%} ) 56.67+0.61a 53.83+1.42a 54.67+0.33a
30 56.67+0.95a 56.67+1.12ab 54.67+0.33a
100 57.50+0.88a 56.67+1.38ab 55.33+0.88a
300 58.00+0.68a 57.83+0.60b 56.67+1.67a
900 59.50+1.43a 57.00+0.45ab 57.00+1.54a

1) A8 RV 3 F fe ik | R 9 S e LB —ANME R B T84, R £ R 2.3 (P>0.05, Duncan’s %),

2.7 FF4RPRIEFRiRS GOT &
W 6 B, JC IS FES I iE 2 32 &40 R,

2 GSH Kb 150 20 2B B GOT & 1341k GSH
BTG R B

%6 REIEAREIT RIS FEF GOT H5EH "

Tab. 6 GOT activity in hepatocyte culture after culturing for different time UmL"
okt p(GSH)/(mg-L™") 48 h 72h
TG OCHT ) 13.17+0.55¢ 11.87+0.93¢ 11.00+0.63¢
30 11.51+0.52b 9.26+0.66b 9.97+0.40bc
100 10.95+0.58b 8.9240.80b 8.92+0.69ab
300 10.95+0.57b 8.27+0.71b 8.61+0.41ab
900 8.10£0.52a 4.64+0.39a 7.12+0.74a
A i OCH ) 19.610.88¢c 15.08+0.60b 13.20+0.85b
30 19.52+1.31¢ 14.94+0.83ab 12.69+1.18b
100 18.61£0.76bc 13.86+0.86ab 11.70+1.28b
300 15.17+0.62ab 13.46+0.77ab 10.27+1.39ab
900 14.49+1.43a 12.54+0.78a 7.343+0.48a

1) A8 R 3R 5 tE . B 2 3038 )5 LA — AR N B T84, &7 £ 5% R 8% (P>0.05, Duncan’s ).

3 Wit

3.1 GSH xH#&4MEFF T IE & AT AL TERI S0
GSH B A R 3E A 22 43 ZLF0 1 4% 410 19 58 (1) 7F
FAU, F0T LA bR i 9 3 2 16 H,0,, 1A% H %
KF, a2 DNA &R AR, E&Z
ZF A ML (GMO868) 1 7= ¥ 1 I N GSH A 41 il 1)
A% PR AR b R 41 4 4 B 39 5, 1T i\ GSH 1 A1 4
Wy (AR A DU S0 P 22 5 0 ) R B AR 4T B 1l K
fe3dt b R e s A o ARG R, A HERR I
HETE GSH T3, 152 B ¥ 0 I 38 A0 A AR o I 37
RIGZH, /4 B 28 GSH ¥ RE (T i % JF 4 AT 48
M fE RSN AE . GSH ALFE 72 h )5, T I i B 7= o 4h
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JH BAE T IS, T LR AR AN 900 mg-L™' GSH 4111
Yt H e %, H,0, & & 1E GSH A FEZ 75 &K
TXFREZH, U083 GSH A B mT DURE R USRI A g 2 2
3, H AT PARRAR Hy0, S &Y, Rk, AR u6 45
B A AT EDE T GSH FIE R A PLE.
3.2 GSH x9MEF T & AT 404 (L ThaERI =N

JF I LA B A 43 36 TGE-1 FIThRE™ . A5
HH TR VN D0 I 37 D A R i i R 56 4H b GSH 4 RE
T FARIE IGF-1 233, H IGF-1 4 W 5 FFF 4 i 189 5
R — . Hodr, n i i8 5 77 i 20 i 1 386 5
FIGF-1 173 W B 2 e 10 ML 37 3 2 1, 15 B A4
AR E 77 78 2 BGRB8 I IGF-1 3l g /1=
FE T R
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1 E B BRI A R VD e G R IS i A,
SN RT S RE R T B bR 2 — o ARG A AR AN 0 i
B 3% 4 B s, 40 i B A G B W R R R
71, FLBE A B IR0 ) 2E K, w5 & 1) GSH A3
P E B 23 W o TE I TN IR 15 7% 40 R BT 5 53
AR VR I Az I T G IS B AR, TR
To LG B IR, FFA G B o i A R E I DR B
.

GSH 1) -5 &AW v 1 N R IR BR I8 3k,
Z: 55/ i WAL IR 2 25 TR M\ Ak 4 6 4 TR A1 e i 3
SN, I FRTE - R B (-GT) AT
SERRCY . AR, L IIER IR, B GSH &b
R R, B R p-GT iR 2 T, W
GSH R 40 4t rh 2 20t L /K1, 2 v 4 i e
BT E I p-GT B, (k2 BRI Ric . s
TERGE IR, p-GT WEVERE S GSH AbBE 7 & 14
A I E S, A GSH 42 48 h J5 300 mg L' 41
y-GT 3G 23 Tt i, YLIATE S 75 78 £ i GSH 25
y-GT i VEIIAE A E FRARR AN L I 58
3.3 GSH x&shEFTIE &R RIP1ER

AR EAE TN, R AR R E
BB G 7 B8 = AR A A A b A A,
2 2R % 5] RS 4 AR ) e I VR 0, B4 52 )
AT, S M N P A 2 K E R R . AT
W] GSH B A -3 FFIE R4, 76 I 52 21453453
J&, AR R P ARG, e RA
MIE AN, % HE 40 B 55 72 W0h GOT 1S M3y bl
GSH Ab 3 771 & 1 14 i F B, B GSH X 48 i
A E RIS E R, B8 1L T 40 A I 3 P 1 T
MRS GOT B HE F= W

2% LTk, A e Mgl K 48 75, GSH REfig (e
e B AE o AR A i 2 W IGF-1 M A, 12
B y-GT % 1%, B H,0, &= GOT i 1%, fE it AT
YR sE S A K, B — B HIGAE T GSH 2
9 HE A KA ) B0 BOHE, 9 GSH 7E B B A
R A PR T HOR S HE
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