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Abstract: Previous studies indicate that bilberry with high amounts of phenolic compounds can

inhibit carcinogenic processes of colorectal cancerin vitro and in vivo . However, no studies have

focused on the effects of bilberry on oral cancer. In this study, we aimed to examine the effects

of bilberry powder on oral squamous cell carcinoma (OSCC) cells using both in vitro and in vivo

assays. The effects of 0, 1, 10, and 25 mg/mL of whole bilberry powder on the viability, proliferation,

migration, and invasion of OSCC (HSC-3) cells were examined and compared with 0.01 mg/mL of

cetuximab. Two oral keratinocyte cell lines served as controls. Tumor area was analyzed in zebra�sh

microinjected with HSC-3 cells and treated with 2.5, 10, or 25 � g/mL of bilberry powder. Metastases

in the head or tail areas were counted. Bilberry powder inhibited the viability, proliferation, migration,

and invasion of HSC-3 cells (p < 0.05), which was more pronounced with higher concentrations.

Cetuximab had no effect on HSC-3 cell migration or invasion. Compared to controls, the tumor area

in zebra�sh treated with bilberry powder (10 and 25 � g/mL) was reduced signi�cantly ( p = 0.038 and

p = 0.021, respectively), but the number of �sh with metastases did not differ between groups. Based

on our in vitro and in vivo experiments, we conclude that whole bilberry powder has anti-tumor

effects on OSCC cells.

Keywords: bilberry; oral cancer; carcinoma; anthocyanin; viability; proliferation; invasion; migration;
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1. Introduction

Oral cancers are often in advanced stage when diagnosed and have poor prognosis [1].
The risk of developing cancer in the oral cavity is related to lifestyle and health factors,
such as alcohol, tobacco and betel quid consumption, and HPV infection [ 1]. Oral epithelia
are regularly exposed to dietary compounds, some of which could provide protection
against cancer initiation and progression. Diets rich in plant phytochemicals are associated
with a smaller risk of developing cancer, especially digestive tract cancers [ 2,3]. Wild
berries contain high amounts of phytochemicals, such as polyphenols, and a vast amount
of evidence indicates that berries have anticancer potential [4–10]. Berries of the genus
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