
http://jtim.tums.ac.ir 117

Apigenin derivatives from potent fraction of Stachys byzantina M. Pirali Hamedani  et al.

Lost Ethnic Borders in Ethnopharmacological Research

Ehsan Amiri-Ardekani, Abdolali Mohagheghzadeh*

TRADITIONAL AND INTEGRATIVE MEDICINE

Trad Integr Med, Volume 8, Issue 2, Spring 2023
Letter to the Editor

Traditional & Integrative Medicine

Department of Phytopharmaceuticals (Traditional Pharmacy), School of Pharmacy, Shiraz University of Medical Sciences, 
Shiraz, Iran 

Received: 22 Aug 2022                                      Revised: 21 Dec  2022                                   Accepted: 2 Jan 2023

*Corresponding Author: Abdolali Mohagheghzadeh
Department of Phytopharmaceuticals (Traditional Pharmacy), School of Pharmacy, Shiraz University of Medical Sciences, Shiraz, Iran
Email: mohaghegh@sums.ac.ir

1Traditional & Integrative Medicine 2022, Vol. 7, No. 1

http://jtim.tums.ac.ir

TRADITIONAL AND INTEGRATIVE MEDICINE
Trad Integr Med, Volume 7, Issue 1, Winter 2022 Original Research

Chitosan Nanoparticles Containing Cinnamomum verum J.Presl 
Essential Oil and Cinnamaldehyde: Preparation, 

Characterization and Anticancer Effects against Melanoma and 
Breast Cancer Cells

Kamyar Khoshnevisan1,2, Hiva Alipanah3, Hadi Baharifar4,
 Negar Ranjbar5, Mahmoud Osanloo6*

Traditional & Integrative Medicine

1Medical Nanotechnology and Tissue Engineering Research Center, Shahid Beheshti University of Medical Sci-
ences, Tehran, Iran
2Department of Tissue Engineering and Applied Cell Sciences, School of Advanced Technologies in Medicine, 
Shahid Beheshti University of Medical Sciences, Tehran, Iran
3Department of Physiology, School of Medicine, Fasa University of Medical Sciences, Fasa, Iran
4Department of Medical Nanotechnology, Applied Biophotonics Research Center, Science and Research Branch, 
Islamic Azad University, Tehran, 1477893855, Iran
5Department of Medicine, School of Medicine, Fasa University of Medical Sciences, Fasa, Iran
6Department of Medical Nanotechnology, School of Advanced Technologies in Medicine, Fasa University of Med-
ical Sciences, Fasa, Iran

Received: 30 May 2021                       Revised:14 Jul 2021                       Accepted: 16 Jul 2021

Abstract

Cancer is the second leading cause of death worldwide, and due to the emergence of 
resistance to synthetic drugs in different cancers, developing new green drugs have be-
come crucial. In this study, chitosan nanoparticles containing Cinnamomum verum J.Presl 
essential oil and cinnamaldehyde (major ingredient) were first prepared. The obtained 
nanoparticles were then characterized using Dynamic Light Scattering (DLS), Transmis-
sion electron microscopy (TEM), and Attenuated Total Reflection-Fourier Transform In-
fraRed (ATR-FTIR). After that, anticancer effects of the as-prepared nanoparticles were 
investigated. IC50 values of chitosan nanoparticles containing the essential oil were ob-
served at 79 and 112 µg/mL against A-375 and MDA-MB-468 cells, respectively. These 
values for chitosan nanoparticles containing cinnamaldehyde were obtained at 135 and 
166 µg/mL. The results of the current study indicated that chitosan nanoparticles contain-
ing C. verum essential oil can inhibit the growth of human melanoma (A-375) and breast 
cancer (MDA-MB-468) cells.
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Ethnopharmacology is defined as "The interdiscipli-
nary exploration of biologically active agents tradi-
tionally employed or observed by man"[1]. Currently, 
available drugs like Aspirin and Metformin are the 
result of the wisdom of ethnic groups [2] which shows 
the importance of ethnopharmacological research. 
Due to the interest of ethnopharmacologists in fasci-
nating the drug discovery process, they have focused 
mostly on designing projects in which sampling is 
done according to political and/or regional borders. 
Such studies are usually conducted on a population 
living in a particular city or country and do not con-
sider the ethnicity, ancestral, lingual, and historical 
background of interviewed people [3]. 
One of the most important criticisms of the results of 
such ethnopharmacological studies is the non-repro-
ducibility challenge [4]. Accordingly, various studies 
can be found that have been conducted in a specific 
area, but the results are not consistent. In general, this 
incompatibility in studies' findings can be due to the 
inclusion of scattered data from various ethnic groups 
living in the same area. As we know, anthropological 
factors can affect ethnopharmacological outcomes. 
The presence of expert anthropologists in ethnophar-
macological research teams leads to pure sampling 
from ethnic groups or classifications in societies with 
mixed cultures which results in the consistency of 
ethnopharmacological studies [5]. In other words, a 
specific region may be the resident place of diverse 
ethnic groups. For instance, a study of the Bojnurd 
district (North Khorasan Province, Iran) comprising 

various ethnic groups (Kormanj, Fars, Tats, Turk-
mens, and Turks bearing a variety of beliefs, cultures, 
and languages) [6] may result in heterogeneity of 
ethnopharmacological data and low Informed Con-
sent Ratio (ICR). For this reason, further accompa-
nying anthropology and ethnopharmacology based 
on joint research programs may be useful. In an ideal 
situation, each minority with a common ancestor and 
mutual language who live in a similar region may be 
investigated separately according to related ethnic 
borders for increasing the chance of drug develop-
ment success. 
Figure 1 may clarify our criticism; In figure 1a we 
have assumed a pure ethnic group from a specific cul-
ture in a location without cultural heterogeneity. In 
such settings, all acquired data are pure and ICR will 
rise which finally results in an increased chance of a 
valuable pharmacological agent. On the other hand, 
based on figure 1b we can assume a location in which 
different cultures live. This assumed society is the 
most common type of ethnopharmacological study 
and has caused scattered results. In current ethnophar-
macological researches, ethnopharmacological data 
have been diluted among people which finally results 
in lower ICR; low ICR causes lower researchers po-
tential to choose valuable candidates for further drug 
development studies. Commonly, researchers mainly 
try to determine and focus on shared ethnopharma-
cological data which may refer to intersection of A, 
B and C in figure 1b. Although via this strategy we 
acquire highly convergent data but may cause loosing 
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Figure 1. Schematic view on two different assumptive geo-
graphical locations in an ethnopharmacological study. a: 
Homogenous ethnic culture b: Heterogenous ethnic culture

bigger ethnopharmacological data in heterogeneous 
societies. We believe that considering cultural borders 
in ethnopharmacological studies sampling can help 
prevent losing potential agents for further studies. 

In conclusion, it is possible to achieve more compre-
hensive and convergent results if the ethnicity of sam-
ples is emphasized in ethnopharmacological studies. 
Therefore, in ethnopharmacological and related stud-
ies, priority should be given to classifications based 
on the ethnicity of individuals and not to merely po-
litical and regional borders. This means that consider-
ing ethnic borders in classifying data leads to choos-
ing more potential candidates for drug discovery. It 
seems that special attention to ethnic groups should 
also be emphasized in the ethnopharmacology defini-

tion. In an ideal situation, to make researchers aware 
of the ethnic border, a tribal or ethnic index should 
be included in the ethnopharmacological studies. Con-
sequently, such indices should be considered as one 
of the quality indicators in ethnopharmacological re-
search design, performance, review, publication, and 
products. 
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