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DEFNE YAPRAGI
LAURUS NOBILIS LEAF
Lauri folium

TANIM :
Laurus nobilis L. (Lauraceae) olgun dallarindaki bitiin ya da kismen kirilmis, kurutulmus yapréklarl.

Igerik: Kuru bitkisel drogda en az 18 mL/kg ugucu yag, ugucu yagda en az %48 1,8-sineol (C,,H,,0; bMA:
150.2)

OZELLIKLER
Ezildiginde,1,8-sineol'lin keskin aromatik kokusuna sahiptir ve hafif acimsi tattadir.

TANIMA
A.Yapraklar; 3-10 (-11) x 2-4 (-5) cm, dar dikdértgenimsi, mizraksi ya da genis yumurtamsi, bazen uclarda
sivrilmig ve dalgali kenarli, derimsi gérinusludur.

B. Mikroskobik inceleme (2.8.23). Toz grimsi-yesil renklidir. Mikroskopta kloral hidrat ¢ézeltisi R
kullanilarak incelenir. Yaprak alt, Gst ylizeysel ve enine kesitlerinde asagidaki ayirici ézellikler gérilir
(Sekil 1): Yaprak st ytizeyde ondiileli epidermis [40X biiyutme], (A); Yaprak alt yiizeyde amarillis tip stoma
[40X], (B); Ugucu yag depo hiicresi [25X], (C); Palizat parankimasi [25X], (D); Stinger parankimasi [25X],
(E); lletim demeti [25X], (F).
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Nanoformulation Candidate for Cancer Treatment

Esin Ercin 1, Serda Kecel-Gunduz 2(%, Bahar Gok 3, Tugba Aydin 4, Yasemin Budama-Kilinc >*

and Murat Kartal ©

check for
updates

Citation: Ercin, E.; Kecel-Gunduz, S.;
Gok, B.; Aydin, T.; Budama-Kilinc, Y.;
Kartal, M. Laurus nobilis L. Essential
Oil-Loaded PLGA as a
Nanoformulation Candidate for
Cancer Treatment. Molecules 2022, 27,
1899. https://doi.org/10.3390/
molecules27061899

Academic Editors: Nazim Sekeroglu,

Anake Kijjoa and Sevgi Gezici

Received: 9 February 2022
Accepted: 10 March 2022
Published: 15 March 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Department of Pharmacognosy and Natural Product Chemistry, Institute of Health Sciences, Bezmialem Vakif
University, Istanbul 34093, Turkey; esin_ercin@yahoo.com (E.E.); tugba.aydin@istinye.edu.tr (T.A.)
Department of Physics, Faculty of Science, Istanbul University, Istanbul 34134, Turkey; skecel@istanbul.edu.tr
Department of Bioengineering, Graduate School of Natural and Applied Science, Yildiz Technical University,
Istanbul 34220, Turkey; bahar.991@hotmail.com

Department of Pharmacognosy, Faculty of Pharmacy, Istinye University, Istanbul 34010, Turkey
Department of Bioengineering, Faculty of Chemical and Metallurgical Engineering, Yildiz Technical
University, Istanbul 34220, Turkey

Department of Pharmacognosy, Faculty of Pharmacy, Bezmialem Vakif University, Istanbul 34093, Turkey;
mkartal@bezmialem.edu.tr

Correspondence: yaseminbudama@gmail.com or budama@yildiz.edu.tr; Tel.: +90-212-383-46-47

Abstract: The aim of this study was to obtain essential oil (LNEO) from the Laurus nobilis L. plant,
and to prepare LNEO-loaded poly lactic-co-glycolic acid (PLGA) nanoparticles (NPs) as an approach
in cancer treatment. The components of the obtained LNEO were analyzed using GC-MS. The LNEO-
NPs were synthesized by the single-emulsion method. The LNEO-NPs were characterized using
UV-Vis spectrometry, Dynamic Light Scattering (DLS), Scanning Electron Microscopy (SEM), and a
DNA binding assay, which was performed via the UV-Vis titration method. According to the results,
the LNEO-NPs had a 211.4 4 4.031 nm average particle size, 0.068 £ 0.016 PdI, and —7.87 & 1.15 mV
zeta potential. The encapsulation efficiency and loading capacity were calculated as 59.25% and
25.65%, respectively, and the in vitro drug release study showed an LNEO release of 93.97 & 3.78%
over the 72 h period. Moreover, the LNEO was intercalatively bound to CT-DNA. In addition, the
mechanism of action of LNEO on a dual PI3K/mTOR inhibitor was predicted, and its antiproliferative
activity and mechanism were determined using molecular docking analysis. It was concluded that
LNEO-loaded PLGA NPs may be used for cancer treatment as a novel phytotherapeutic agent-based
controlled-release system.

Keywords: laurel essential oil; PLGA; controlled release system; nanoparticle; DNA binding

1. Introduction

According to the World Health Organization (WHO), cancer is the second leading
cause of death worldwide, accounting for around 10 million deaths annually. Globally,
one in six deaths are associated with cancer. It is estimated that cancer-related deaths
will increase by 70% in 2027 [1]. Cancer-causing infections, such as hepatitis and human
papilloma virus (HPV), are responsible for approximately 30% of cancer cases in low- and
middle-income countries [2]. More than 90% of high-income countries have comprehensive
treatment, while less than 15% of low-income countries have this opportunity [3].

Traditional cancer treatment includes different interventions such as chemotherapy,
surgery and radiation therapy; however, these treatment modalities also damage the
adjacent healthy cells [4]. New anti-proliferative drugs are used for cancer treatment,
but they come with severe adverse effects, toxicity and have high costs. Therefore, cost-
effective and biocompatible therapeutic applications are needed [5]. New natural products
will play an important role in this period. Many of the antitumor agents currently used
in clinical practice are of natural origin. Among the great diversity of phytochemicals,
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PBS phosphate-buffered saline
SD standard deviation
SEM scanning electron microscopy
CT-DNA calf thymus DNA
PI3K/mTOR  phosphatidylinositol 3-kinase/mammalian rapamycin target
ADME absorption, distribution, metabolism, excretion
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