$541 % %1 W KA B Y E Vol. 41, No. 1
2017 41 J ACTA HYDROBIOLOGICA SINICA Jan., 2017

doi: 10.7541/2017.8

RERnfR = N & & AT 4RaAE REFRIRS RS S H AT S AR
ZER I B F a4 KEA
(PG E AIRHE 5, b 712100)

FHEE: S ERTCHMIG R s RS B 6 JH- 40 g A S Ak R IR 5 i B FUATLBE, A AR R IR Bt ST 40 P, R AN
A3 % (0—1 mmol/L) R (Oleic acid)ZEAT 4 MU 7, M == bl £470:(Methyl thiazolte trazoliu, MTT) R ZLO %Y
EEFREEA AT 4N 3T 7 I i 5 & BUIR 4t BODIBY FIDAPIS: i M % AT 4i B g i A 4l o A% 15 o, 3t =X 4 ity
ARSI -0 o 9 T 22 A8 4K, Real-time qPCRAS I I /5T 75 jlib 35 2k PRI S A6 0 i AR 9 B ) 005 52 Ay (Peroxidase
proliferation activated receptor, PPARy)FICCAAT/} 58 1254 % Fla (CCAAT/enhancer binding protein alpha,
C/EBPa) T T-AHRIE K Caspase K AT I FRIENE L. S5 A W, BEA I AL 21 B2 X884 n, JHH40 P i ) A
Ji P i AR B R BLSE ETH R R BRI, 435 4E0.4810.6 mmol/LI IA B K AE (P<0.05); HT-4M M -3 ) 4%~
% J5 BT, 46£0.4 mmol/L i R AL BN £ A1, 1 mmol/Ll R Ab BE i+ 5 75 (P<0.05); b4k, 0.4 mmol/L i R AL BE 411
T 40 M Caspase-3bF Caspase-9F3: K (¥ 3%, i Bcl-2/Bax mRNA ELAE(P<0.05), 1170.8 mmol/L i & AbHf 5 2
13k Caspase-3b+ Caspase-8- Caspase-9 X117 3 K T (Apoptosis inducing factor, AIF)FEH 113K, T Bcl-
2/BaxfImRNA B (P<0.05). AT, — 2 W B2 (1) Mg 107 1R v 184 i e £8 JH 40 By ), Ak i oAy i AR 3R, 40t
S0 6 T, T A A TR AR PRk v DU P L g 95 AR B T, AR S IR T R s e e oA R R T

P RIEAT Ko

XEEE: JENRR, FFANfE; WD A
FE 5SS Q173 YHERFRIRES: A

Wi B AT 0 T8 IR ) TR 5 03 1, X
KiK. R EMERRA LA, Bk
W I B TR (FFA)— 7 AL iz 2047
Yy, TR W =BE(TAG), 55— J5 il LA g AX
VAL I P i RS I A 0 ) 05 BE
RS, Z 5 RN KA, AR R R S ss
2RI RE, B 2R G A RN T 2 B, oA
AR h ok A R B
JiE AR ) 237 B, 2T HE A AR I FFA L &
JAT 3 A it I, 40 1 A FF A B 2P B 4547 %,
TAGTERT AR A K HAf A7, SO0 AR AL, 4
PP 98 2 S A et 9 18 36 Fro e e b e
R AR TR 2 S Sl e R AR D) e Rt i
BTV, SUE ARG RE T ST
FBL, FR T IR A2 1K S A0 BT UE AP FF A 2 8 %% b
T, Ui Wk B FFARENHIE, 38 B 3 £ IR

ks B EA: 2015-12-11; &3T H#A: 2016-04-27

XEHS: 1000-3207(2017)01-0056-09

R EIN S DA g B BN 3o 2 5 SO A A
R BUIR T IERR AR A 0 258 Fe vk B iF e R
B OAT R IRIE TR TR O TR oA
FeA HERBLRma", (H ERRSTIR I 4
R 1A R RO 3 B PR, MORHIE A 5t —
BIRN

N T RN ZR ST RS R Wy 19 s £ T 4 i A
Jr A SR TR R i R A IR, AT 5o
BARGATT, LAhR N AR, WF A RIS IR s 1R
AR BRI DT A0 AR S Tl 5 E AR A i O
TERPIRGL, D 1028 TRV AR DT I (R LA A B
XV TS TR

1 #MR57EE

1.1 EFERA
JE 2 I3 < M199%; 7736 1 6 g i 1R 2 i3 -

LW A: B K [ RRFIEE T H (31372538) % Bl [Supported by the National Natural Science Foundation of China (31372538)]
fEE RN 225 B1(1990—), Lo; W5 AE; B M FKAESYE F 5 EFEI Y. E-mail: [xx0663@163.com
BIEEE: Ha(1967—), B, WM R TN A 00; 2K AL TFEYE TS EEHE5. E-mail: jihong@nwsuaf.edu.cn


http://dx.doi.org/10.7541/2017.8

134 A WA IR R M A T R R 5 RS S5 S LA T B AR O 57

H AW HGibcoAdl, WHZLO. MTT. BODIPY.
DAPIAMER Y H Sigma A @, IkIRE . /KL
i S A AR O [ = B4l Trizol O skik
& M 9 6 AR 2 W 1 TaKaRa /A 7], Annexin
V-FITC/PLAFAI &I A AL XY A\l . IR
FHTE /K Z W 1 B0 1 mol/LIV AR, 1747 T—20°C,
A5 FH I FH 2% 70 g W B 21 1L 4% 11 A 1 M998 77 4k
i 15 B A4 B 1001 mol/L o
1.2 E&THmpaptEsT

B A0 A0 M (L8 824) I [ v [ i 7 1% 2 4 (R ik
H.0(China Center for Type Culture Collection,
CCTCC). ¥ 41 Mo T 10% i 25 135 M 19955
FEW T, FET28°C L 5% CO, MR B 55 95 46 T 1%
FEo BRI, FRANIBARK RIS G, WE A2
PR 6 REZELAS H 10% 6 21 M3 IM 1991 FR B,
I, RO L A 2 AN TR 94 B T R PR 15 R 15 7% o
1.3 MTTHNAE]KE hER xT BT 4R pRE i

BEAT T OIS ST RERTT96F LB, 13 FH & AN R 3
IR0, 0.2, 0.4, 0.6, 0.8F11 mmol/L) {11 I
740 ff24n)5, BELINA20 uLEFIMTT (5 mg/mL),
T28C. 5% CO,1F ksl F24n, W37 55 F7 M
&, FAPBSUELIR G, FFALIMAL50 pL = FIEE A
(Dimethyl sulfoxide, DMSO), 28 C ¥ & 10min, % fi#
i B ) B AR SR A T 490 nmipk K AL
WA, 6N .
14 HLZORBIREVENERERSE

EA AN X A B R T 96 FLAR, i FH IR AN ]
WRE MR B IR 40 24h 5, F R R0, AL
PBSYE2 K, ARk 10 % Fy B [ 52 v [l 52
30min, PBSHE2X, NN BT i L il /K1 v 2L O YL v e
15min, PBSY&H L2, T8 & B W 841 i
JIE T B S s o, JEEAC . BE S B SL N
150 pL IS N EEARHL, 1490 nmi K A8 w2 W o i
i, FEeH6 N EH .
1.5 BODIPYZ & EFDAPIZ & 55 M 2 AT
BE AN LApasZ T 1L

BAD A M 38 S B Rl T 484U, 45 T IR AT
WIE MR AL I 240, 57 2 REFRIE, BEFLIIAO0.5 mL
] 5 ¥, [ 52 30min. W 57 [ 32 9, PBSYEM IR, [H]
i i1 ABODIPY % (A FID APTH: (535 44 5,1 Smin.
W 3T Lt PBSYEPHIX, BEIKSmin. fIA /D> EPBS
(B3 14 M 4 40, 98 WA N ST HEAH .
1.6 R YRR A [B]7K B SHER 3T BT 4H R A T
opAl

A TN 24 AT R 125 em B SRR, AL T
B AN [ AR Vil T 1 s 7 A B 4 P 24, WACEE 4 i,

FF04 (I PBSTE B 41 I, JfLA100 nLid &5 4 il
B IFA0 M, 10 uL Annexin V-FITCH 110 pL
PIYL IR A) % 19 & 15min, FEMIA400 pL&5& 2%
MR, T A SR U A B R T L, BRI,
R BT 0o R AL o 0 M I LR ]
1.7 Real-time PCREHH X E EFFImRNAR)FTIA

A A MBS ) B A 240 RR, A AE
0.4710.8 mmol/L i3 77 3L AL P41 U 24h 5, 57 2%
B, PBSTHVE2IK, #RIUERNA, Jf s, K
FHCFX-965E I & S PCRAG I R 4t (Bio-Rad, USA)
DA CHE R I mRN AR IE Ko 20 pLe N AR R,
035 RS 14910 mmol/uL)#-0.6 uL+ ¢cDNA 1 pL.
2xSYBR Premix Ex Tag'" 11 10 pL. K B R ZEK N
%20 pL. N4 95°C, 10s; 95°C, 15s, 57°C,
15s; 40MEH . MR 514 th Ze 15 20 Cefd, v
H bR 5 ) 2 58 B-actin (27, IR LUk
THE RIS 41 H A5 S BRAR G %00 AL H AR 55 R
AR, TR A R 2 B 2, R34
A FERERSCRE R IR 1.
1.8 Ziitoh

B A Hc s 35 P S {H £ 45 1 22 (Mean+SD) %
TNo A HISPSS18.0% A+ (1) FLPE 3 77 2 3 M (One-way
ANOVA)LL KX (Duncan) % 5 PLAS 6T BT £ 504k 13E
1T BRI M. 24P<0.05, NN ZER B

2 #£R

2.1 HERAMIEXE & BT 4RRRIE I RIF
M 1TAT LAt Bl VR AL B S 1 T i, T

R1 EFEERNGITIR

Tab. 1 Primer used for quantitative real-time PCR

1B K E
Gl B2y 155 Annealing

Primer name Primer sequence (5'-3") temperature
GATGGTTGGCATGTCACAC

PPARY  TTCCTGACAGTATGGCTC 60

C/EBPu ACCCACATACCACCACTCTCAACA 60
TTTCCCTCGATCGCCCATCTTCAT

Caspase-3a CTGATGGGGCATCTGGACTG 60
GTTGGTTCATGCCTGTCGTG

Caspase-3b GCCAGGGTGTTGATTGTAA 60
AGGGAGGCTGGAAGTAAATA

Caspase-8 GACTAGAAGAGCAAGCACTG 60
TGTACTCGGAGACACCTTTA

Caspase-9 GGGATAGATGACCAGATGGA 60
TGTCCCTCCAAGAGACATAG

AIF CAGGAGTTTACGCATACCGC 60
CCAATCAGCAGATAGGGAGC

Bel-2 GGCGTCCCAGGTAGATAATA 60
GACAATGGGTGGAACATAGAG

Bax CTTCAACCGACTCAAGATGT 60
CGGCACGCAAAGTAGAA

B-actin CGTGACATCAAGGAGAAG 60
GAGTTGAAGGTGGTCTCAT
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Fig. 1 Viability of Ctenopharyngodon idellus hepatocytes cells
after exposure to various doses of oleic acid (n=6, x£SD)
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Fig. 2 Oil red O staining analysis of the accumulation of lipid droplets and morphological changes in C. idellus hepatocytes after 24 hours

treatment with oleic acid

A. 0 (x100); B. 0.2 mmol/L (x100); C. 0.4 mmol/L (x100); D. 0.6 mmol/L (x100); E. 0.8 mmol/L (x100); F. 1 mmol/L (x100)
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Fig. 3 Triglyceride content in oleic acid -treated C. idellus hepa-
tocytes (n=6, x£SD)
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Fig. 4 BODIPY FIDAPI staining analysis of lipid droplets and nuclear change in C. idellus hepatocytes after treatment with oleic acid

(¥200)

A. 0 (x200); B. 0.2 mmol/L (x200); C. 0.4 mmol/L (x200); D. 0.6 mmol/L (x200); E. 0.8 mmol/L (x200); F. 1 mmol/L (x200)
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Fig. 5 Apoptosis of C. idellus hepatocytes were analyzed by flow cytometry with Annexin V-FITC and PI staining (n=3, x+SD)
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D. 0.6 mmol/L; E. 0.8 mmol/L; F. 1 mmol/L
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Fig. 6 The relative expression level of related genes in C. idellus hepatocytes after treatment with oleic acid were examined by Real-time

PCR (n=3, x+SD)
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INFLUENCE OF FATTY ACIDS ON LIPID ACCUMULATION AND
APOPTOSIS STATUS OF GRASS CARP CTENOPHARYNGODON
IDELLUS HEPATOCYTE IN VITRO

LI Xue-Xian, SUN Jian, JI Hong and CHEN Hao-Jie
(College of Animal Science and Technology, Northwest A & F University, Yangling 712100, China)

Abstract: To investigate the effects of fatty acids on hepatocyte lipid metabolism and health status of grass carp (Cte-
nopharyngodon idellus), the normal grass carp hepatocytes were cultured with different concentrations of oleic acid
(0—1 mmol/L) for 24h to measure cell viability and lipids content by methylthiazolyl tetrazolium (MTT) assay and oil
red O staining, respectively. The lipid droplets and nuclear of hepatocytes were observed with BODIPY and DAPI
staining. Hepatocyte apoptosis was analyzed by flow cytometry. Real-time qPCR was performed to detect the mRNA
expression of peroxisome proliferator-activated receptor y (PPARy), CCAAT/enhancer binding protein alpha (C/EBPa)
and apoptosis related genes [Caspase3a, Caspase-3b, Caspase-8, Caspase-9, apoptosis inducing factor (4/F), Bcl-2,
Bax]. The results showed that the cell viability and intracellular lipid accumulation of hepatocytes increased signifi-
cantly after treatment with 0.6 and 0.4 mmol/L oleic acid (P<0.05). The lowest hepatocytes apoptosis rate was in
0.4 mmol/L group and the highest was in 1 mmol/L oleic acid group (P<0.05). The mRNA levels of Caspase-3b and
Caspase-9 reduced significantly and the mRNA ration of Bcl-2/Bax was elevated by 0.4 mmol/L oleic acid (P<0.05).
Consistently, 0.4 mmol/L oleic acid significantly reduced caspase-3b, caspase-9 and AIFF mRNA levels and increased
the mRNA ratio of Bcl-2/Bax (P<0.05) and these genes showed opposite expression pattern in hepatocytes treated with
0.8 mmol/L oleic acid (P<0.05). These results demonstrated dosage-dependent role for fatty acids in grass carp hepato-
cytes viability and intracellular lipid accumulation via the regulation of the genes related to lipid metabolism and apop-
tosis.
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