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Fig.1 Morphology of hepatocytes of C. carpio var. Jian

A: 4 h, x100; B: 24 h, x200
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Fig.2 Changes in the survival rate of the hepatocytes of
C. carpio var. Jian induced by oleic acid
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Fig.3 The changes in activities of GOT(A), GPT(B), and
LDH(C) in the supernatant of the hepatocytes of C. carpio var.
Jian induced by oleic acid

3 Sth5itie

02N I — b SR A AR DL B9 SR
(TRIKIE, 2011 f0 &P 45 B i s 5 247 6 1 A
W, Ao ISR RN REE UG B -
N T SRR 7 I 26 7K 7 SR B R, R
W REAE RIS A6 AR 5 BT B 250 o P98 N BIRS
e Wi B2 HEAT 1 RIS, (LG T 5 T 28 50
8 B S ML A AR P (RS, 2001), HET, 7E%
AT N AT BB AT AR B, E A
ST IO P S L A T A58 0 ) o A PRl B T G A
F, g TR W 2B 4 A (LR AE, 2012; XA 4=
4F, 2007) AT 20 7 19 JEUA R A0 VR D S 3
A FRAR 07 20 M A B, vl AR A AU LA
A FLHLI , TR T ATEAR AR B 4 e s 2k

PR 258 & R . AT IR IRIERR, kS . fk2e2h
Y. BEWGFLEE R 2 T RS T A AR AR R (i bR
4502007; SKLLEESE, 2002; BT, 2010),

A5 U AN [R] R i R 5 S 0 40 i s 5 5
24-48 h, 5SS EEEAT AN M & AR A . R IR Sk A
NG I A0 AR PEAR R | A5 AR TR R I T 1 g 2
AR, RIRAMEZE AR TR 1 B 105 T B4 22 s B 40F 5% 41
BT BRI AR F B (XA, 2009), GOT. GPT &
5 R L 8 FH R 0 5 s 75 1B Y 2 AR A, 7RI
9. BRI ARSI 2 I 3 H 2 B, 31X 2 R 2
TEPETEET, IFLABCAE R ) 8 5 5 i MK (2= 0,
2015; B, 2015), TEABIS Y, BEAE MERVE B Y
AW DA S AR B ) B 3, 525 FXF IR AR EE
GOT. GPT )36 M i 3 T i (P < 0.01), X it
A A — R R 3o %o 200 B s A, 1 A, e A e
IS0 37 A A, B A P40 PN P R A 0 T DA i A
R, DT 2 e il 30 4

2020 Hfi Unit: X Control 0.05 £10.1
&2 015 mmol/L E0.2 [0.4 (0.8 #*
N s
= 5010

24 i) Timeh 48
BAf; Unit: mmol/L

:‘0' -

‘ OXf 8 Control 30.053 0.1
%%ﬂmo B . @o].tz OMOTH0AH0S  * o
= g 005} - :
@S g R

=0 24 ' 48

i8] Time/h

4 ahER X R EEAT A0 TG(A). TC(B) & 15

Fig.4 The changes in contents of TG(A), and TC(B) in the
hepatocytes of C. carpio var. Jian induced by oleic acid
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Fig.7 Morphological changes and lipid accumulation in C. carpio var. Jian hepatocytes after Oil Red O staining (x400)

A: ZEFXTIRY; B: 0.4 mmol/L ififR1%5 S 24 h; C: 0.4 mmol/L HR1ES: 48 h
A: Negative control; B: Treated with 0.4 mmol/L oleic acid for 24 h; C: Treated with 0.4 mmol/L oleic acid for 48 h
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Oleic Acid Induced Hepatocyte Steatosis Model in Jian Carp
(Cyprinus carpio var. Jian)

DU Jinliang'?, CAO Liping'?, JIA Rui'?*, WANG Tao’, GU Zhengyan’,
ZHANG Chunyun®, LUO Renjun®, XU Pao'**" | YIN Guojun'**"

(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries
Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081,
2. International Joint Research Laboratory for Fish Immunopharmacology, Freshwater Fisheries Research Center, Chinese
Academy of Fishery Sciences, Wuxi  214081;
3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi  214081)

Abstract Fatty liver was a common disease in aquaculture. In recent years, the occurrence of fatty
liver in fish has significantly increased, but the mechanism of this disease remains unclear. Most
researches have focused on the pathogenesis of the disease, while little is known at the cellular level. In
this study, we used primary hepatocyte culture of Jian Carp (Cyprinus carpio var. Jian) as the
experimental material, and induced the hepatocyte injury by optimal exposure (dose and time) to oleic
acid. The hepatocytes of Jian Carp were isolated and purified with trypsin digestion and then were
cultured in a medium. To identify the proper concentration of oleic acid, the hepatocytes were treated with
a gradient of concentrations (0, 0.05, 0.1, 0.2, 0.4, 0.8 mmol/L) for 24-48 h, and the supernatants and
hepatocytes were then collected at different time points. We measured the contents of multiple
biochemical parameters in the collected samples, including triglyceride (TG) and the total cholesterol
(TC), as well as the activities of enzymes such as alanine aminotransferase (GPT), aspartate
aminotransferase (GOT), y-glutamyltranspeptidase (y-GT), lactate dehydrogenase (LDH), and superoxide
dismutase (SOD). We also determined the survival rate of hepatocytes using the MTT method. Lipid
droplets in the cells were observed using the oil red staining method. Our results suggested that the
cultured hepatocytes grew properly with a normal morphology, and that the hepatocytes could be used for
the study of lipid metabolism. After the oleic acid treatment at different concentrations of oleic acid for
24-48 h, we found that the exposure to 0.4 mmol/L oleic acid for 48 h significantly elevated the levels of
GOT, GPT, LDH, TG,TC, and y-GT, but reduced the activity of SOD (P < 0.05 or P<0.01). Lipid
droplets were detected in the hepatocytes under light microscope after the treating with 0.4 mmol/L oleic
acid for 24-48 h. The biochemical indices described above indicated that 0.4 mmol/L oleic acid and 48
hours could be the optimal conditions to induce hepatocyte steatosis in cultured hepatocytes. Therefore, in
this study we successfully established a hepatocyte steatosis model that will be a useful tool in the future
study of fatty liver disease in fish.
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