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A B S T R A C T   

Metastasis remains a crucial obstacle to the clinical treatment of hepatocellular carcinoma (HCC). Investigating 
the potential anti-tumor compounds from medicinal herb against HCC metastasis is of particular interest. As a 
triterpenoid saponin, α-Hederin has been reported to exhibit cytotoxicity for diverse cancer cell lines by inducing 
mitochondrial related apoptosis or autophagic cell death. Nevertheless, little is known about the inhibitory effect 
of α-Hederin on the metastasis of HCC and its underlying mechanisms. Here, we integrated well-established 
target prediction webtool and molecular docking methods to predict the potential targets for α-Hederin, and 
finally focused on PTAFR, the receptor for platelet-activating factor (PAF). Activation of PAF/PTAFR pathways 
has been reported to be contribution to the initiation and progression of cancer. We showed for the first time that 
non-cytotoxic concentration of α-Hederin inhibited cell migration and invasion induced by PAF in HCC cells, as 
well as lung metastasis in vivo. Moreover, we demonstrated α-Hederin reduced the PAF-induced matrix 
metalloproteinase-2 expression through inhibiting the activation of STAT3 in PAF stimulated HCC cells. These 
findings suggest that α-Hederin functions as a prospective inhibitor of PTAFR and may be utilized as an optional 
candidate for treatment of HCC.   

1. Introduction 

Hepatocellular carcinoma (HCC) is one of the most common cancers 
and third-most lethal cancer in the world, there are approximately 0.8 
million cancer-related deaths in 2020 worldwide [1]. Such high mor-
tality rate results from high incidence of tumor metastasis and recur-
rence after surgical resection, as well as the late presentation at 
advanced stages when surgery is no longer applicable [2]. Typically, 
patients with HCC displayed both intrahepatic and extrahepatic 
metastasis tendencies [3]. 14–37% HCC patients developed extrahepatic 

metastasis with 4.9–5.9 months median survival time and 21.7–24.9% 
1-year survival rate [4,5]. Poor prognosis is associated with highly 
resistant to conventional chemotherapy and radiation, which become 
the major challenges for HCC [6]. Therefore, understanding the mo-
lecular mechanisms of HCC metastasis and using multidisciplinary 
therapeutic strategies are urgently needed. Under the guidance of 
traditional Chinese therapeutic methods, development of effective 
anticancer agents from natural products with limited toxicity would 
serve as references for the clinical treatment of HCC. 
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