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Apelin Inhibits TNF-a-Induced HepG2 Cell Apoptosis by Regulating
ROS Level*
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ABSTRACT Objective: To investigate the effect of apelin on TNF-a-induced apoptosis of HepG2 cells. Methods: HepG2 cells were
treated with TNF-a to induce apoptosis. The expression of APJ receptor in HepG2 cells and primary mouse hepatocytes was detected by
RT-PCR. Hoechst 33342 staining was performed to analyze the apoptosis of HepG2 cells. Intracellular ROS levels were measured by
ROS detection kit combined with flow cytometry. Phosphorylation of JNK was detected through Western blot. Results: APJ receptor ex-
pressed in HepG2 cells and primary hepatocytes. In the TNF-« treated HepG2 cell, JINK phosphorylation was activated, the level of ROS
increased and cell apoptosis was induced. However, apelin treatment significantly decreased JNK phosphorylation and ROS level, and
protected cells from apoptosis. Conclusion: Apelin may protect HepG2 cells from TNF-a-induced apoptosis by reducing intracellular
ROS level and inactivating JNK signaling.
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Fig. 1 The expression of APJ receptor was detected by PCR: A. APJ gene

expression in primary mouse hepatocytes; B. APJ gene expression in

HepG2 cells
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Fig. 2 Intracellular ROS levels in HepG2 cells were measured by ROS
detection kit combined with flow cytometry: 1. Control; 2. The group
treated with TNF-a 20ng.ml”" 3. The group co-treated with TNF-«
20ng.ml" and apelin 10nmol.I" ; 4. The group treated with apelin

10nmol.I" . * P<0.05, ** P<0.01
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Fig. 3 JNK phosphorylation was detected by Western blot: A. Levels of TNF-o

pINK and JNK; B. Relative value of pJNK/INK. *** P<0.001
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Fig. 4 Cell apoptosis was analyzed through Hoechst33342 staining:

A. Control; B. The group treated with TNF-a 20ng.ml” ; C. The group co-treated with TNF-a 20ng.ml" and apelin 10nmol.I" ; D. The group treated

with apelin 10nmol.I" . 200X

TNF-a TNF-a leptin
TNF-« o) HepG2
TNF-a 1 adiponectin
TNF-a LPS u,
apelin TNF-a HepG2 °
ROS TNF-«
o TNF-a ROS ROS JNK
INK JNK C
Caspase3 Bl apelin
JNK PI3K/Akt .
N - Apelin
ROS 3]
3T3LI ROS (13
apelin ~ TNF-a HepG2
ROS JJNK
apelin APJ
ROS., JNK TNF-a
apelin ROS

References
[1] Han D, Ybanez MD, Ahmadi S, et al. Redox regulation of tumor
necrosis factor signaling[J]. Antioxidants & redox signaling, 2009, 11
(9):2245-2263
[2] Kamata H, Honda S, Maeda S, et al. Reactive oxygen species promote
TNFalpha-induced death and sustained JNK activation by inhibiting
MAP kinase phosphatases[J]. Cell, 2005, 120(5):649-661
Falcao-pires I, Ladeiras-lopes R, Leite-moreira A F. The apelinergic
system: a promising therapeutic target[J]. Expert opinion on therapeu-
tic targets, 2010, 14(6):633-645
Ercin CN, Dogru T, Tapan S, et al. Plasma apelin levels in subjects
with nonalcoholic fatty liver disease [J]. Metabolism: clinical and ex-
perimental, 2010, 59(7):977-981
Melgar-lesmes P, Pauta M, Reichenbach V, et al. Hypoxia and proin-
flammatory factors upregulate apelin receptor expression in human
stellate cells and hepatocytes[J]. Gut, 2011, 60(10):1404-1411
Principe A, Melgar-lesmes P, Fernandez-varo G, et al. The hepatic
apelin system: a new therapeutic target for liver disease[J]. Hepatology,
2008, 48(4):1193-1201
[7] Dray C, Knauf C, Daviaud D, et al. Apelin stimulates glucose utiliza-
tion in normal and obese insulin-resistant mice [J]. Cell metabolism,

2008, 8(5):437-445 3011



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.16 JUN.2012

- 3011 -

astum or SUPPressors and ontogenes[J]. Oncogene, 2006,25:6188-6196

[3] Pfeffer S, Voinnet O. Viruses, micro-RNAs and cancer [J]. Oncogene,
2006,25:6211-6219

[4] Engels BM, Hutvagner G. Principles and effects of microRNA-mediat-
ed post-transcriptional gene regulation [J]. Oncogene, 2006,25:6163-
6169

[5

—_

Bartel DP. MicroRNAs: genomics, biogenesis, mechanism and function
[J]. Cell, 2004,116(2):281-297

[6] Triboulet R, Mari B, Lin Y L, et al. Suppression of microRNA - silenc-
ing pat h2 way by HIV-1 during virus replication [J]. Science, 2007,
315:1579-1582

[7] Eisenberg I, Alexander MS, Kunkel LM. MiRNAS in normal and dis-
eased skeletal muscle[J]. J Cell Mol Med, 2009, 13:2-11

[8] Calin GA, Croce CM. MicroRNA signatures in human cancers[J]. Nat

Rev Cancer, 2006, 6:857-866

[9] Chang J, Nicolas E, Marks D, et al. MiRNAs 122 a mammalian liver-
specific microRNA, is processed from hcr mRNAand may downregu-
late the high affinity cationicamino acid transporter CAT [J]. RNA
Biof, 2004,1:106-113

[10] Girard M, Jacquemin E, Munnich A, et al. MiRNAs-122 a paradigm
for therole of microRNAs in the liver[J]. Hepatol, 2008,48:648-656

[11] Esau C, Davis S, M urray SF, et al. miR-122regulation of lipid
metabolism revealed by in vivoantisense targeting [J]. Cell, 2006,3:
87-98

[12] Fabbri M, Ivan M, Cimmino A, et al. Regulatory mechanisms of micro
RNAs involvement in cancer[J]. Expert Opin Biol, 2007,7:1009-1019

[13] Bhattacharyya SN, Habermacher R, Martine U, et al. Relief of mi-
croRNA - mediated translational repression in human cells subjected

to stress[J]. Cell, 2006, 125:1111-1124

3003

[8] Kawamata Y, Habata Y, Fukusumi S, et al. Molecular properties of
apelin: tissue distribution and receptor binding[J]. Biochimica et bio-
physica acta, 2001, 1538(2-3):162-171

[9] Kleinz MJ, Davenport A P. Emerging roles of apelin in biology and
medicine[J]. Pharmacology & therapeutics, 2005, 107(2):198-211

[10] Zarkesh-esfahani H, Pockley A G, Wu Z, et al. Leptin indirectly acti-
vates human neutrophils via induction of TNF-alpha [J]. J Immunol,
2004, 172(3):1809-1814

[11] Balasubramaniyan V, Shukla R, Murugaiyan G, et al. Mouse recom-
binant leptin protects human hepatoma HepG2 against apoptosis,
TNF-alpha response and oxidative stress induced by the hepatotox-
in-ethanol [J]. Biochimica et biophysica acta, 2007, 1770 (8):

1136-1144

[12] Masaki T, Chiba S, Tatsukawa H, et al. Adiponectin protects LPS-in-
duced liver injury through modulation of TNF-alpha in KK-Ay obese
mice[J]. Hepatology, 2004, 40(1):177-184

[13] Foussal C, Lairez O, Calise D, et al. Activation of catalase by apelin
prevents oxidative stress-linked cardiac hypertrophy[J]. FEBS letters,
2010, 584(11):2363-2370

[14] Hung WW, Hsieh TJ, Lin T, et al. Blockade of the renin-angiotensin
system ameliorates apelin production in 3T3-L1 adipocytes [J]. Car-
diovascular drugs and therapy sponsored by the International Society
of Cardiovascular Pharmacotherapy, 2011, 25(1):3-12

[15] Zeng XJ, Yu SP, Zhang L, et al. Neuroprotective effect of the endoge-
nous neural peptide apelin in cultured mouse cortical neurons [J].

Experimental cell research, 2010, 316(11):1773-1783



