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B J I Xt Aty A B AR 0 P A AR £ Qs 2 i

KoHL WO ORER OE R OWEUE BROT MK

(AP FR AR M /KA e TRV B s 3, JR T DT AR SR R A iR I 5 22 VP B AR Sl 8, 4RSSk o
i, JE171 361021)

W B ARG B AERT T B S R A B AR IR I MR s . 2 B R A B A, ik
HU 2 AN A RS TE]) (24 F136 h) Al 3 AN JHREEWREE[0 (). 100 A1 1 000 nmol/L], e £57% b3 - #
BRI (B T4 0 2 R TSR, P4t S R 4 T R 5 L P4 R X4 O S e [l R A 5 P P R P2
Wl (PEPCK). #i %) BE-6-WEER N (G6Pase). Wi &kl (GSase). RN (MDH). FATHIR i
2l (ICD) FMAEIRREEG (PK) 1R 255 KW: EFE 24 f136 h i, SxHEZAHEL, 100 11000
nmol/L J7 J5ft I £H JFT- 440 it 4 6 W R s i W 35 3 v (P<0.05), T JHF 4 PR R R 55 2 ¥ 3 AR (P<0.05) 5 iR
W20 7 IS TR BT 4 B o 2 MR JECR . ORI & B JE R B U (P>0.05). FEMEH 24 h Iy, BB EEX
JFF AN b R BT S R (P>0.05), THIFESF A 36 h i, R 200 Mo b it 5 a2t I B 2 o S e B 1 s T
EREAL (P<0.05); PG B By & I R AE G, T bl J5E 2 & B35 N B (P<0.05). 7EWFE 24 Al 36 h
f, 100 11 000 nmol/L j Jii i &2 42 & 1 P40/ PEPCK 1 G6Pase [f7G 7 (P<0.05), W3 &AL T 4l
ffi MDH 1 ICD 3% (P<0.05), {HX%FAF4IAE GSase 7% ML TE & E 50 (P>0.05); 7EMFHE 24 h I, B
Wk S T4 PRV T TE R E 820 (P>0.05), {EAENFH 36 hif, 100 11 000 nmol/L J7 fii % U & 2 4
T PKETE (P<0.05). BEEIE A AR, A4 GoPase ifPEREE TFE (P<0.05), PKElE
BETHE (P<0.05), i MDH A1 ICD iEME T B E A2 (P>0.05). HILAT AL, K/ EFRENS (e dE Ry £ 0
o JE A R I A R S A P 00008 W 0 2 AAROAE, T S BTG TR R
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ks H 1. 2016-05-11

BEE&UH: ExARRHESHTERYEEIH (31302198); A AT (£l % 15 (201303053); 4E
FRFRZFACH MR TR E (201610390103)

EHRIAN: & Pl (1978-), T, HWITMI/RIEN, BIEER, {1, NHEHPWEFRSHEEEH T . E-mail:

songkai@jmu.edu.cn



21

22

23

24

25

26

27

28

29

80

31

82

33

34

35

36

37

38

39

40

41

42

43

& 53255 5963 SCHRAR RS A R

R AP (Epinephelus coioides) s tH FLyG I N HEZ KK FRE AR L —, TINRA RIS H 5]
L 1 SE IS N e o FLAE K BB I AN R RE R, 350 F - T A - B0 il % e — R 50 AR 1 A8
o B Jo I e 0 R E ) B B SR B R R, T A TR AN 8 B 02, SR U N K
HTRAR RN G B2 5 A I R 1 B B TR B4, BRI, MR 2R AR RN 5, TR
ik - T - ) J B 5l PR TR BRI, S BV P B o e A L T v 12561, e B T SR 14 A2 LA 0 J5 A
BB AR . SN 2R AR . MR BEIG R IPRE M =RIRIE A AR
BRI ME AT, R SRR (1 B LA e 43 081, £ RANHAR B MEZN MR, AT 5 P9 2 Wb i 50 45 25 A
Ky —EEN P UAEO R AR T AR E B AR, G B FOR B e U R AE 0L, R 2 HREAR
WHEZSE, RN R A 2 R G RO s B 012, B B A 9 SR IR AR T A B A
rER, E S IR AT B OIS BRI, RSN IR T AR RS 2RIk 4 K R AR T I A A
BIIRE, I EORBANLERE 15 (AT 4B ) 58 BT 25 BARNE A, REMSAR L3t S it A RO ACIBPIR ST, T4
P35 R LRI FE R A AR T T 1 I R T R SR, DR K B T RS FHF 4 o A Kt
HIBIE T CLBAR S R, ot T bR h 2 AR RS AR, D9 S — iR AL A 5 1 ok
AROR PRI, T H., B o B SR RE AR I 7E T2 R IR0 e Jo I 55 Ao A v S SR A 10 5% R B,
ARSI B 5 57 P B 2R T DA R 7 A el DA R 25— SR AR 5 1 T AN A2 o B B 0 1 2K A
A1 53 B K5 R I 20 MR AR RO T AT 0, 17 R A B 8 J AR5 7 4 4 o A AL ) T 0 7 v 2R A
B [HUk, ASHE TR A S AR A P A AR IR T AR AR, R B o I oxd ol i A B e A QA R 4
HLA o
1 MRS TT
11 Wz b srig 2

TR A BE . (L2 50 ) MTJE I i —50KF= AR KeRb 4 5 80T 600 L /&4

P9, BEK 08:30 A 18:30 1 & e MEE L IARE, R 0.5 h S W LA IH IS, W SE AR IEAIZEH 5K,
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IKENIEIIAN 13~1/2. FRFE AL, KA B RCH, KN 30%0, /KiEA (2742) C, R E>6.5
mo/L, %K )E<0.02 mg/L, pH 8.0~8.2.
1.2 FEEGH

B (55 B2 SR 50 pmol/L (YA, & T4uuis %), W4T Sigma A 7], 0.25%JHE FIF§. L-15
Bk, HEEEZR (10000 IU/mL. 10000 pg/mL). MPEER B, IRZF-ME (FBS), T Gibco AF; &
W3iE. —HEE(DMSO), T il A TAEA IR AR 58 A T R & PR s i
PIARBR I E R £ BRI AE I X IR (PEPCK) MRk &, Hi &I HE-6-BEIRHE (G6Pase) Il kAl
f. BERA N (GSase) MlEikAl&. FRIAM (MDH) WlEikia. S Embiam acp)
TR G IR (PKO I iR &, T R ol A A LR B 0T
1.3 FFEHRIS AR IR b R o 0 ke

£ Segner Z5IM4IF Qin 08Ty ks EREAT IR, BABRIEANT : SRR BRI AR BT A,
HTE Sy B A MAE & 200001628 LA 1Y) L-15 53R b 59 48 h Ji5, 37 231595 LB, JEA L-15 BBt (8
s i) e 3 3, DLEBRHEMIER . ARG N A A A KT BRI R 6 L-15 B5andt, B K
435 0 (HE IR, 7B FR R &b L-15 B5 R In N i b B 25 R A0 — 5, BUmA 5 5 2 A bR
T SRR BERR Eh 22 PV 100 A1 1 000 nmol/L, Z3 il {EWEE 24 #1 36 h jGWcdass o= HigAH4ii, H
TSR IRRIE « B PRV 4 DNES, HEEs S H4HM L 2>10° cell/mL VAR FE #4 IEAS [F] Ak B e b
T 12 LA FRBGHAT TR, )R A5 25 (40 A 4 FEOR R AL B HFR T 25 em? B3R fisE 7%, DAH TS 4E
WIGHRIR CEWAT HlE .
14 Aot

PP B 77 LR b A i RV FRH B AT A R T ST A P B S A = = AR
Uit HE G TG 1 T 2 350K FLE 25 om? B5 R MBS 95 MO AT Mgt A7 s o 9 R0 A TS, 40 AR P I A 1 T
AT WA, JF R PBS Tt 2 IR WO BO4H MR 5 W i 45 G4k 4 e M 7, ke b s 4 g 1 g

T EAACE Y S R I E -
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FFA A% L3 PR 0 2 R ) Kikuchi 5ROV A D b AT s il s 400 L P i SR ol
e AR, RIS INE & PBS HEAT RIS R, AN MR 5 R A de Frutos S5 U7HE A ) 7 12
BEATIE, 200 M i 2 i 3 g B s 4 P B 10 i 25 1 P D s

JF4H A GSase & 1R H Vijayan S50 ) 77725052 , MDH 1 1ICD &P 5R H Sunny SRR (¥ 77 i
Mz, G6Pase i& K FH Chan 20 ) J7 A 5E .

JIF 4R B I N2 3. (100 mmol Tris-HCI, pH 7.5, 10 ‘C) Ja2J¥, KA Sullivan ZERURTHEA ) 5 501
& PK g

JF4HAE PEPCK i 42K F Polakof ZFPAREA (¥ 7 il e , #AEWR : IO IF I 4EI, 7E4 CF
TN 10 g2 Ml (b iIC ]2 1 Polakof 45221) 53¢, 5J3R T 10 000 r/min B.C» 30 min [ L, 7£
30 ‘C 340 nm B BRI 2 ROt FE AR

230 L P4 5 BRI PE LA I 2R 11 (BSA) AR bRt iR Al 25 S s vk e Bl « BT Bs M358
P iEME (Ulmg prot) s
1.5 HfEabs

IS HE H P E £ A7 ik R (mean£SE) #oR. Hdli R A SPSS 19.0 FA-HEAT ot Ao #T, Skt Hidls
BEAT 7 ZE PR, i 2 77 2255 MR SR A M B HEAT LR 3R 77 2230 Cone-way ANOVA) FIUBSZFEA t
W, EHNAESEMEZER, TR Duncan ik 7L EELEL, DA P<0.05 #rZEREE.

2 4 R
2.1 B TGS A B 5 AR 5 M A0 0 T e S R e A AT R 1 S

R TRt ARt A DA ARG 7% P4 T 2 S S SR TR R R 2 B Y s 4 SR L) Lo R T
B P 24 5% 36 h I, 4 AR 40 0 2 S B B R VR FE B e TR N, S5 xR 2 AR B, 100 AT L
000 nmol/L J&Z Jo £ £H (14 40 3 46 B B 240 2 & 39 - (P<0.05),  H.LA 1 000 nmol/L JZ R BE4H Fy e, i3
T AR (P<0.05). Bl & M4m0 24 h i, JHAMpE R & B & A WL REER (P>0.05), ME

W E 36 h i, A0 b R & & D bt 5 R 5 v B I T e T BRI (P<0.05), H.PA 1 000 nmol/L )7 i g



90  HNEAK. HIREETEE 36 h 140 MHE 5 & R E KT KRB G 24 h 4 R & & (P<0.05). J
91  JFiBESEE FF4HAL 24 5536 h J5, 100 F1 1 000 nmol/L 1% 5 5 25 -4 A P A R 45 S 216 T 3 R 2 (P<0.05),
92  {H 100 A1 1 000 nmol/L ZH 2 7] 5 & 2 2 5 (P>0.05). J7 J5i B 5 5 i [R) Xk A2 i e 26 45 A0 75 R R & = 20 0%

93  EEHm (P>0.05). (& 2-1C).

B control B3 100nmol/L [3J 1000nmol/L B control [ 100nmol/L T3 1000nmol/L
~ 24 £ 10- &
2% c ¢ 2 o B B A
- 8 zg
S g 3 b b £ 08 = b A
E § g 2 E‘E’ 0.6 T
E S ~ 2 04
L] 1
g3 4 =
= 9 ™ o 0.2
il =&
E G 0= T T E _g_‘ 0.0 T T
24h 36h ) 24h 36h
SFFT N 1) /h §EFEF I 17 /h
Incubation time/h Incubation time/h
Bl control [ 100nmol/L 3 1000nmol/L
~ T 051
T E b
22 044
[T
E =
= 2 o3 a a a a
C
£ 0.2
I S
%1
£ 0.1
& S
e E 0.0
L > - I T
xd 24h 36h
SR I 1) /h
Incubation time/h
9
95 HHEHAREA RN S 7 B RORAE R — 0 B N6 R 5 AN R B S ik B2 2 (A fFAE % 72 ¢ (P<0.05), ANFKE FRERIRAE
96 A B BTEEREE RN R E I (A 2 AR 22 R (P<0.05). KA.
97 Date columns with different small letters indicate significant difference among different cortisol concentrations at the same

98 exposure time (P<0.05), and with different capital letters indicate significant difference between different exposure time at the same

99  cortisol concentration (P<0.05). The same as below.

100 B L B i A [ ARk FEEf Aty A it i S A5 % M40 M 6 R TS W L TR R 25 B PO 5
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Fig.1 Effects of cortisol incubation time and concentration on glucose production, glycogen and pyruvate contents in primary

cultured hepatocytes from Epinephelus coioides.

2.2 BEJSTREA R A B AR IR A R A QA S il 1 (2

BRI A A A SR A SR I A AR A QA G B M A2 LI 2. e s i 7 T4 24 B 36 h

I, BEHE B L T, HFAHAE PEPCK V& P LB T e dh, H A2 MZEREZE (P<0.05).

7 J2 R EE A 100 nmol/L sy, BEE A I A B K, AT4HM PEPCK 3% 14 . T (P<0.05). K7 Ji By by

B4 24 8% 36 h iF, SXHEZ4AL, 100 F1 1 000 nmol/L 57 /5 FE4H 4 il G6Pase ¥tk & 35 F+ &y

(P<0.05),1H 100 A1 1 000 nmol/L J% Jii B% 2H 2 8] & 35 25 57 (P>0.05) . 7F % Jii Bk F > 100 11 1 000 nmol/L

i, A48 G6Pase iih MHEBEE 1 & I 0] I ZEK 2 3% N % (P<0.05). JZJi L0 & 400 24 B 36 h i, HF4H

e MDH F1 ICD 354 3 it o5 B o B vk B2 1 F e i i 3% R B (P<0.05), H.7E 1 000 nmol/L J7 Jii % 20 1k 1) i

AME . 5 I TA) X [R]— IR B2 B2 o e 2EL ) 4 . MDH AT ICD W& 135 J0 3 5m (P>0.05) . K¢ Jot Wi & i

Y 24 5% 36 h I, JF4HM G6Pase JHMHAE & H 2 R LR ZEZE R (P>0.05). B JH AL & 4 24 h i},

FFff PK 3G TR H 2 (B Jo B & 25 (P>0.05); 7EWFH 36 h i, FF4uf PK i VERE & 5o Bk B 0 =i

#hn, 100 1 1 000 nmol/L J7 JF i 2H 3 ik T X B2 (P<0.05), {H 100 1 1 000 nmol/L 4.2 [A]JC &2 % 2 &

(P>0.05). [HENT & N EIFZEK:, 100 A1 1 000 nmol/L K7 J5i B 4H (1 4 i PK V& 1t B2 T (P<0.05). {H

J SR AR FEE 5% 7 B )6 R 2. GSase i MY A= AR B 5m (P>0.05).

Bl control 3 100nmol/L [ 1000nmol/L Bl control [ 100nmol/L C3J 1000nmol/L
2= 1501 B B
3 £ c c ~ g s b Jb-_ A
B o E o A b
="}
?5 1004 b e E a
BE A g5 407 b
e ‘E a D ¢ E a
I o =
e S0 = 2 201
¥ o=
SRS} 2 2
[ = ®
=g &%
A A 0 T T @ O 9
24h 36h 24h 36h
ST INF 1] /h SEEFT INF 1) /h

Incubation time/h Incubation time/h

(A (B)
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ER control [J 100nmol/L 3 1000nmol/L Bl control [ 100nmol/L [ 1000nmol/L

. 100- ~ 157 ¢ (@
ol -3
e o & e a
.o 30 T 2 oo b b
o« ki o =€ 107
ES 601 ES x a
°E 2F
g 407 wE
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2 2 201 = =
S 5 a8
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© 2 0- T T E z 0-
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209 © c 50+ B B
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< £ a a 29 ke o
22 15 s & 407
28 5 o0 A A 4
o0 E o0 £
ES £S 307
BE 1 2E
. T2 201
g8 G n 107
SRS A A
0- T T 0- T T
24h 36h 24h 36h
§EET IR 1) /h #7515 1] /h
Incubation time/h Incubation time/h

L2 R o e s B TR AR FEE 0 st A R S5 7 200 B s e PR T R Al 0 67 W -6- W R L BRI 5 B SRR
Ut S A T ST R TR I R A Tl V7 A2 PR R
Fig.2 Effects of cortisol incubation time and concentration on PEPCK, G6Pase, GSase, MDH, ICD and PK activities in primary
cultured hepatocytes from Epinephelus coioides
3 W #

e, R B AR ER E CA Tz TR, S R R ST AR S R B 2R I 2
FNFFEZH SR 7K T DL A 2L 2R b AR A Bl i AR A B e o fR T fL A Y A7 S R R 13,
ARURE o B AR T B o A f AAE AR o RO BURE R VR T REAT AT 9T 0 A8 AR AT A B # A 5% -2
DNRERY, FAN TR JEE R Jo e of AR % (A JF A0 e AT AR B, R Bl o 1 xS A B0 15 1

ARG, B A R AR SR AN S, AR R A TR E AR . BB AT DA 3 B e
20 T e W R, O EL AT AT R 5 R TR BE AR AE S B AR G AR . BB B I (] R AN

SR AR A RS TR, (EL B (0 I TR T AT AR I R, B 24 h I, BRI
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XA R B AN AR R N, TIFE I B 36 h I Rl o P A P82 8 vy 240 R I 5 U AR . X SR, A
B BESE T 24 h Iy, JF 20 P e RS O (0 B 0 AN ER R S o A A 1, R e I A A P B R 11

IR AR A R A AR T E 36 h I, 0 &R IO A N ANt RS IR 2 A5 3, i L

O

A REIE B HAB AR UDE AR A R A R . A BEICRNT, BT RS S ST R IR AN H ik = T
FARE), KR LS RS Vijayan SEEIX SEPNAL AL (Hemitripterus americanus) A1 Mommsen 25 BX} A 5
51 (Oncorhynchus keta) 73 2% 52 5 BE BE AR T A 9 285 SR — 2

BRI BB A S RGN R AE SN W A A B AR A Y B IR AR, 7E 4 RF MU -7 v R 4% B AR 2,
AEe BB SR 1R A B S IR 4 PEPCK R G6Pase v P, {H SEFK B2 ot I i 7 1 7]
$eflt T PEPCK & MEENIH] 1 G6Pase i £ . X Ui ] PEPCK Fll G6Pase i 115 5 Jit I A7 7 5 B AN [a] {K
Ttk 5% 5 . PEPCK HI G6Pase 35 i 7 A= 1F FH A O Hml,  HC T P () T e 100 0 B R 008 v 1 T 40l 2 e
73, ARHE Y AR w R B AR R, X A e e B R G i ) B R . ARG A R AR T R
P8 00 Y80 RS U R 52 11 Y A5 IR 000 60 20 W ) 75 B B X — £ 1009334, Jones S5 BSWFSE R, HhoEK
FA R85 N BRUEAR KSR 20 R DI R RR A g R e AR W o ARG ey, Aty A B e S54RI 5
ffl MDH #1 ICD M35 b A Bz 0 B B2 (1 v il &2 56 25 PRI, MIDH A1 ICD & SRR P (B,
% AR50 B R B o) 1 SR A B 1) S0 A, R P 400 MR 8B 22 (0 260 i (L A LA LA 2 U e
(M R. Sunny 5RO STR A, B I RE A PEAIC D £ 5y BS RS IR P40 MDH AT ICD $5 1%, 545045
—8. RIS RR, R AT AR IR T A PR & 1B A R R 0 & I A K R, PK
TR A o P vl AR e R A RS PR IR T, FL T P M I 1) ol 0 OB A
PRI B AR RS, T ASHIE 78 P s in 5 JoT I I A BRIRR 1Y) & B A E R S8, IR0 IRALR 2 R I, XU W B
B T R ML RO A A o IS0, 7 0 28 e R e JF 4t R S AR e R R P AR, AR
RIG, AFE R P 200 P DA R SRAR A R B o ke FFF i 5 5 ot 7 e GSaase (Y BT 1T, (HL4E
ORI, To il e B o e vk P2 30 A2 7 75 N 1) 050 0] sty A R 0 A K 5% HE 4 G Sase A 1 7 2E 25 5 0

WL BEACRE IR BT A0 b S5 B RE AN 2 B S AR 1Y, 5 Vijayan SERSTRE R By g #1 RO T4 R — 2. A%,
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Effects of Cortisol on Glycometabolism in Primary Cultured Hepatocytes form Epinephelus coioides!
SONG Kai LUO Yuan ZHANG Chunxiao WANG Ling YOU Wenhuang CHEN Xiaohui YANG Da
(Key Laboratory of Healthy Mariculture for the East China Sea of Ministry of Agriculture, Key Laboratory for

Feed Quality Testing and Safety Evaluation, Fish College, Jimei University, Xiamen 361021, China)
Abstract: This experiment was conducted to study the effects of cortisol on glycometabolism in primary cultured
hepatocytes form Epinephelus coioides. Freshly hepatocytes were isolated from Epinephelus coioides, and
cultured at different cortisol concentrations [0 (control), 100 and 1 000 nmol/L] and different incubation time (24
and 36 h). Medium glucose content (hepatocyte glucose production), hepatocyte glycogen and pyruvate contents,
and the activities of glycometabolism related enzymes including phosphoenolpyruvate carboxykinase (PECK),
glucose-6-phosphatase (G6Pase), glycogen synthase (GSase), malate dehydrogenase (MDH), isocitrate
dehydrogenase (ICD) and pyruvate kinase (PK) were assessed at 24 and 36 h of incubation, respectively. The
results showed as follows: compared with the control group, the hepatocyte glucose production in 100 and 1 000
nmol/L cortisol groups was significantly increased (P<0.05), but the hepatocyte pyruvate content was significantly
decreased (P<0.05), both at 24 and 36 h of incubation. The time of incubate to cortisol showed no significant
effect on hepatocyte glucose production and pyruvate content (P>0.05). At 24 h of incubation, cortisol
concentration showed no significant effect on hepatocyte glycogen content (P>0.05), however, at 36 h of
incubation, hepatocyte glycogen content was significantly decreased with cortisol concentration increasing
(P<0.05). With the cortisol incubation time extending, hepatocyte glycogen content was significantly decreased
(P<0.05). At 24 and 36 h of incubation, 100 and 1 000 nmol/L cortisol significantly increased the activities of

hepatocyte PEPCK and G6Pase (P<0.05), and significantly decreased the activities of hepatocyte MDH and ICD
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(P<0.05), however, there was no significant difference in the activity of hepatocyte GSase (P>0.05). At 24 h of
incubation, cortisol concentration showed no significant effect on the activity of hepatocyte PK (P>0.05), but at
36 h of incubation, 100 and 1 000 nmol/L cortisol significantly increased the activity of hepatocyte PK (P<0.05).
With the cortisol incubation time extending, the activity of hepatocyte G6Pase was significantly decreased
(P<0.05), the activity of hepatocyte PK was significantly increased (P<0.05), however, there were no significant
differences in the activities of hepatocyte MDH and ICD (P>0.05). The present study demonstrates that cortisol
can enhance the gluconeogenesis, and has no regulating effect on synthesis of hepatic glycogen, but inhibits the
catabolism of glucose of the primary cultured hepatocytes from Epinephelus coioides.

Key words: Epinephelus coioides; primary cultured; cortisol; glycometabolism; enzyme activities



