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Abstract

Gastric cancer is one of the most common cancers worldwide, and was the third leading cause of
cancer-related mortalities. The gold standard for gastric cancer treatment remains surgical resection or
chemotherapy. However, undesirable adverse effects have been documented in gastric cancer patients due
to treatment with several chemotherapeutic drugs. Therefore, investigation of agents derived from medicinal
plants that exhibit effective anti-cancer activity, are inexpensive, and are safe or have minimal side effects is
an interesting option that may lead to further improvement of gastric cancer treatment regimens. Hence, in
the present study, we aimed to determine the effect of three essential oils derived from Ocimum sp. (O.
sanctum, O. basilicum and O. citriodorum) with respect to its anti-cancer activity against a human gastric
cancer cell line (AGS) and then elucidated the associated mechanisms. Also, their effects on anti-inflammation
induced by H. pylori were examined. In the present study, the essential oils from O. sanctum, O. basilicum
and O. citriodorum significantly decreased AGS cell viability in a dose-dependent manner with the IC50 of
163.42 pg/ml, 40.67 pg/ml oy 22.51 peg/ml, respectively, and effectivelyinhibited AGS cell migration and
invasion. Our data provided evidence that three essential oilsfrom™ ©. sanctum, O. basilicum and O.
citriodorum combined with cisplatin or 5-Fluorouracil (5-FU) synergistically induced AGS cell death as
determined by CompuSyn software. Morphological examination demenstrated that the essential oils induced
cell shrinkage, chromatin condensation, and fragmentation, which are considered typical morphologies of
apoptotic cell death-Pro-apoptotic genes (BAX) was significantly increase, while anti*apoptotic (BCL-2) gene
was significantly decreased after treatment with the essential oils. Significantly increased gene expression was
detected for caspase-3-in.AGS cells exposed to the essential oils. Using high-throughput technique of LC-
MS/MS revealed that these three essential oils may modulate several signalingsthat lead to apoptotic cell
death in AGS cells,, including finduction of cellular stress via ROS and: other free radicals, disturbing
mitochondrial function associatedATP_production defect, induction“of 'ONA strand breaking, induction of
unfolded proteins and inhibition of cellular protein transtation, stimulation of apoptotic-associated proteins.
We also found that these three gssential oils'showed anti-inflammatory properties in gastric cell infected with
H. pylori by significant decreasing the exgression of I[.-8, iINOS, abd.€OX-2. Taken together, this in vitro study
demonstrates for the first time that the essential oils from O. sanctum, O. basilicum and O. citriodorum show
several biological properties such as anti-gastric cancer activity, synergism with chemotherapeutic drugs, anti-
gastric cancer migration and invasion, induction of apoptosis in AGS, and anti-inflamsmation caused by H. pyor.
Based on our findings, further investigation and development of these essential oils might be beneficial for

therapy of gastrointestinal patients.



