&953,%: UNIVERSITA
S v 13'”’1 DEGLI STUDI
| “ A]]Lr l O %ﬁ?ﬁﬁ% DI TORINO

AperTO - Archivio Istituzionale Open Access dell'Universita di Torino

Hypericin under ultrasound exposure is able to provoke a significant anticancer effect on an in
vitro three-dimensional colon cancer model

This is the author's manuscript

Original Citation:

Availability:
This version is available http://hdl.handle.net/2318/1843514 since 2022-02-24T17:27:08Z

Terms of use:

Open Access

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

(Article begins on next page)

07 January 2023



ULTRASONICS 2021 Proceedings Book

SG 10 - Hypericin under ultrasound exposure is able to provoke a
significant anticancer effect on an in vitro three-dimensional colon cancer
model
Elisa Porchietto!, Federica Foglietta!, Loredana Serpe! and Roberto Canaparo!

'Department of Drug Science and Technology, University of Torino, Torino - Italy

* email: elisa.porchietto@edu.unito.it

Abstract

One of the main advantages of using ultrasound (US) in combination with a chemical agent
(sonosensitizer) is the ability to maximize its anticancer activity in the so called sonodynamic
therapy (SDT). SDT shares common features with the clinically approved photodynamic therapy
(PDT), distinguishing itself by the use of US instead of light to achieve a better tissue penetration.
The way in which SDT achieves cytotoxic effects remains still under debate, but one of the main
activities involves the sonosensitizer-mediated reactive oxygen species (ROS) production '], In
this work the anticancer activity of hypericin (HYP), a well-known photosensitizer, was investigated
under US stimulation on an in vitro three-dimensional (3D) colon cancer model. The focus on 3D
model is important since cancer cells organized into 3D structure share similar aspects of solid
tumour, serving as a more feasible tool before moving to the in vivo setting compared to two-
dimensional (2D) cell culture models (2. The effects of US exposure of HYP have been studied on
a human colon cancer (HT-29) cell line grown into 2D monolayers or 3D spheroids by coating 96-
well plate with agarose. The synergic activity of HYP in combination with US was assessed by
evaluating treatment effects on cell growth and cell death, by cytofluorimetric assays and confocal
imaging. In order to select the proper non-cytotoxic concentration of HYP and the proper time to
perform SDT, cytotoxicity assays and cytofluorimetric evaluations of cellular uptake were
performed, resulting for 2D cell cultures 0.1 pM HYP for 24 h incubation, and for 3D spheroid
cultures 0.2 uM HYP for 24 h of incubation. On 2D HT-29 cell cultures, SDT showed a strong effect
48 h after the treatment, and on 3D HT-29 spheroids, SDT induced a significant decrease in
spheroid volumes also 48 h after the treatment. Moreover, it was also investigated the effect of
SDT with HYP on HT-29 cells resistant to chemotherapeutic drugs such as doxorubicin. Data point
out that the US exposure of HYP is able to trigger a significant anticancer activity on 2D and 3D

colon cancer models.
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