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Abstract

Abstract

Hepatocellular carcinoma(HCC) is one of the most common malignant tumor in the
world, which is highly malignant and rich in blood supply, grew rapidly and conceal
onset. As a solid tumor with lots of blood vessels, the main characteristic of HCC is
the uncontrolled cancer cell proliferation, which brings about a hypoxia
microenvironment in the tumor, thus promotes the angiogenesis.

Curcumin (diferuloylmethane), extracted from the rhizome of the plant perennial
herb Curcuma longa, is a liposoluble polyphenol pigment. Curcumin has a widespread
pharmacological action, including antioxidant, anti-inflammation, anticoagulation, fat
loss, anti-atherosclerosis, anti-neoplasm, anti-angiogenesis, liver protection,
anti-aging, etc. Having advantages of extensive anti-neoplasm spectrum,
little side-effect and low price makes curcumin the hot issue in recent research.
However, the mechanism of the anti-angiogenesis for curcumin is
clarified incompletely which is worth studying.

The cell signaling pathway plays an important role in the occur and development
progress of neoplasm. The research, done by our laboratory group, has shown
a positive correlation between the IGF-1R pathway and expression of VEGF in
hypoxia-induced HepG2 cells. The purpose of the present study is to confirm whether
the curcumin inhibited VEGF expression via IGF-1R pathway in hypoxia-induced
HepG2 cells.

We constructed IGF-1R knockout HepG2 cell based on CRISPR/Cas9 technology
simply and efficiently. MTT assay was used to observe the influence of IGF-1R
knockout on HepG2 cells vitality, and curcumin on IGF-1R knockout HepG2 cells
and HepG2 cells vitality. The results indicated, compared with HepG2 cells, IGF-1R
knockout HepG2 cells proliferation was inhibited. And curcumin has
a greater inhibitive effect on IGF-1R knockout HepG2 cells than HepG?2 cells.

To observe the effect of IGF-1R knockout HepG2 cells vitality and IGF-1R, HIF-1
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Abstract

a, VEGF expressions induced by hypoxia. We set up the hypoxia model using the
cobalt chloride (CoCl2), and MTT assay was used to observe the influence of hypoxia
on IGF-1R knockout HepG2 cells vitality. Western-blot assay was used to detect the
IGF-1R, HIF-1 a , VEGF protein expressions. The results showed that CoCl2 induced
IGF-1R knockout HepG2 cells anoxic in a dose- and time-dependent manner , the
cytotoxicity increased along with the time of culture
and the increase of doses of CoCI2. The HIF-1 a protein had significant positive
correlations with the VEGF protein expressions in a dose- and time-dependent manner,
which indicated that hypoxia could induced the HIF-1 @ and VEGF protein
expressions via other pathways.

To make sure whether curcumin inhibited the VEGF expression via IGF-1R
pathway in hypoxia-induced IGF-1R knockout HepG2 cells. The influence of
curcumin on cell survival in hypoxia-induced IGF-1R knockout HepG2 cells was
accomplished by MTT assay. Western-blot was used to detect the IGF-1R, P-Akt,
P-Erk1/2, HIF-1 a and VEGF protein expressions. The results suggested that
curcumin inhibited hypoxia-induced IGF-1R knockout HepG2 cells vitality in
a dose- and time-dependent manner. Curcumin can inhibit the HIF-1 a and VEGF
protein expression in hypoxia-induced HepG2 cells via IGF-1R pathway and other
pathways.

In summary, our research proved that curcumin can can inhibit VEGF expression in
hypoxia-induced HepG2 cells not only via IGF-1R pathway, but also other pathways,
which need further study. The results would improve the treatment and prevention of

curcumin on liver cancer.

Key words: HepG2 cell; IGF-1R knockout; CRISPR-Cas9; Curcumin; hypoxia;
HIF-1 a ; VEGF
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