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Cytotoxicity of 5% ethanol extracts of moringa
oleifera leaf as an alternative of root canal irrigant to
fibroblast BHK-21 cell culture
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Abstract
Objective: The purpose of this study was to determine the cytotoxicity
of 5% ethanol extracts of Moringa oleifera leaf based on the percentage
of fibroblast cell life after exposure to 5% ethanol extracts of Moringa
oleifera leaf.
Material and Methods: This study was an experimental laboratory
with posttest only control group design. The extract was macerated
using ethanol. Toxicity tested using the MTT Assay method. The
fibroblast cells distributed in 96 well microplate were divided into
5 treatment groups. Group I as a negative control containing culture
media, group II as a positive control containing cells in culture media,
group III 5% ethanol extracts of Moringa leaf, group IV 2% chlorhexidine

solution and group V 2.5% NaOCl solution. The percentage of cell life is
calculated from the optical density value of the ELISA reader. Data were
analyzed using the Kruskal Wallis test followed by the Post Hoc test
using the Mann Whitney test.
Results: The results showed the percentage of life of fibroblast
cells after exposure to 5% ethanol extracts of Moringa oleifera
leaf = 33.31%, 2.5% NaOCl = 28.89% and 2% chlorhexidine =
39.37% (p = 0.000, p < 0.05).
Conclusion: 5% ethanol extracts of Moringa oleifera and 2%
chlorhexidine were moderately toxic to fibroblast cells while 2.5%
NaOCl was strongly toxic (p = 0.004, p <0.05).
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Introduction
Root canal treatment as an effort to keep the teeth
remaining in the arch and functioning properly
consists of three stages, namely: preparation, disinfection and filling of the root canal.1 From the three
stages of root canal treatment, irrigation during
preparation is an important factor which determine
the success of root canal treatment and healing of
periapical tissue.1-3
During root canal irrigation, irrigating material might diffused and extruded into periapical
tissue and periodontal ligaments causing irritation.
The most important component of this tissue is
fibroblast cells, which found in large numbers
in the coronal pulp and are the basic substances
composing the periapical tissues and periodontal
ligaments.4
So far, the most commonly used root canal irrigating material is sodium hypochlorite (NaOCl)
because of its antimicrobial activity and its ability to
dissolve organic tissue. However, NaOCl is a potential irritant for periapical tissue. This is certainly in
contrary with one of the required properties for a
root canal irrigating material which has to be nontoxic.5,6 In addition to NaOCl, another irrigating

material which frequently used is chlorhexidine
gluconate (CHX). Chlorhexidine gluconate has
antiseptic property and effectively controlling
dental biofilms in patients with periodontal
disease.7-9
At present, there is no ideal root canal irrigation
material. Therefore, natural materials which can be
developed as an alternative to root canal irrigating
materials are needed.8 One of them is Moringa
oleifera leaf.10 This plant contains a unique
compound of glucosinolate and isothiocyanate
which has antibacterial property.11-14 In addition,
there are secondary metabolites such as flavonoids,
saponins, alkaloids, and tannins which also have
antibacterial property.14,15 The results of previous studies showed that the 5% ethanol extracts
of Moringa oleifera leaf was effective against
Enterococcus faecalis bacteria which known as the
most resistant bacteria in root canal treatment.16
Therefore, researchers wanted to determine the
biocompatibility of ethanol extracts of Moringa
oleifera leaf as a potential material and an alternative to root canal irrigating material by testing its
toxicity against fibroblast cell culture.

© 2021 JDMFS. Published by Faculty of Dentistry, Hasanuddin University. All rights reserved.

39

ORIGINAL RESEARCH

Material and Methods
This research is a laboratory experimental study
with posttest only control gropu design. The
research was conducted at the pharmacy
Laboratory of the Makassar School of Pharmacy (STIFA) and the Farma Veterinary Center
Laboratory (PUSVETMA) Surabaya. Research
permission was obtained from the health
research ethics committee of the Dental and Oral
Hospital of the Faculty of Dentistry Hasanuddin
University. The study was started by making
extracts by maceration using ethanol,16 then
carrying out toxicity tests using the MTT assay
method. 17 Fibroblast cells that had been distributed in 96-well microplate were divided into five
treatment groups. Group I as negative control
containing culture media, group II as positive
control containing cells in culture media, group
III 5% ethanol extracts of moriga leaf (EEML),
group IV 2% CHX and group V 2.5% NaOCl
solution. The percentage of cell life is calculated
using a formula from Khoswanto. 1 8 based the
classification of the number of cells living
according to Bajrami et al.2 data were statistically analyzed usng the Kruskal Wallis test
then followed by the Post Hoc test using the
Mann Whithney test.

Results
The results of the calculation of the percentage
of cell life showed that the 5% ethanol extracts
of Moringa oleifera and 2% chlorhexidine are
moderately cytotoxic while 2.5% NaOCl is strongly
Table 1

cytotoxic. The Kruskal Wallis test for the results of
the calculation of the percentage of cell life shows
the value of p = 0.000 (p <0.05), which means that
there are differences in the average value of cell life
between treatments table 1.
The Mann Whitney test results showed a significant difference in the average percentage of cell life
between 5% EEML and 2.5% NaOCl, between 2.5%
NaOCl and 2% CHX, and between 5% EEML and
2% CHX groups (p = 0.004 <0.05) table 2.

Discussion
The results of this study indicate that the 5% ethanol
extracts of Moringa oleifera leaf is moderately
cytotoxic but at the toxicity level below the 2.5%
NaOCl. Likewise, 2% chlorhexidine has a lower
toxicity than 2.5% NaOCl. The results of this study
are in line with the research of Anwar et al.11 which
concluded that Moringa oleifera leaf extract has a
toxic effect. Likewise, that alkaloid and flavonoid
compounds at certain levels have a potential to
induce acute toxicity.11
Toxic properties of Moringa oleifera leaf extract
are generated by its glucosinolate compounds.
Glucosinolate is known to be non-toxic, however
its degradation products which produced by the
enzyme myrosinase (thioglucosidase) breaks down
the sulfur-glucose bonds to form the toxic isothiocyanate (ITCS) compounds. According to Karim
et al.,19 glucosinolate compounds found in Moringa
leaf able to induce apoptosis.19
In another study evaluating Moringa leaf toxicity,
Ambi et al.20 concluded that Moringa leaf is safe to
use in medicines or foods. Likewise, the results

Percentage of cell life from each treatment group

Groups

Cell Life
mean±SD

5% EEML

N
6

33.31±2.07

2.5% NaOCl

6

24.89±0.82

2% CHX

6

39.37±3.61

p value
0.000

Kruskal Wallis test: p<0.05; significant

Table 2

Comparison of mean cell life values between treatment groups

Groups

Mean ± SD

5% EEML

p value

2.5% NaOCl

24.89±0.82

0.004

2% CHX

39.37±3.61

0.004

2.5% NaOCl

5% EEML

33.31±2.07

0.004

2% CHX

39.37±3.61

0.004

2% CHX

5% EEML

33.31±2.07

0.004

2.5% NaOCl

24.89±0.82

0.004

Mann Whitney test; p<0.05; significant
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use in medicines or foods. Likewise, the results
of the toxicological evaluation of Moringa leaf
in wistar rats conducted by Olayemi et al.21
revealed that Moringa leaf extract was not toxic.
This statement is also in accordance with the results
of a study by Babychan et al.22 which concluded that
Moringa leaf extract showed high antioxidant
properties. Moringa leaf extract is rich in natural
antioxidants, among others: flavonoids, tannins,
saponins and alkaloids which are able to reduce
oxidative stress and maintain cell function.20-22
A review of the safety and effectiveness of
moringa leaf by Stohs et al.23 stated that moringa
leaf is safe to use in food products for human
nutrition. Moringa leaf extract shows great
antioxidant activity. Various studies in animals
showed a high level of safety and no side effects
were reported. According to Muhammad et al.24
diluted fraction of moringa leaf significantly
increases proliferation, viability and migration of
human dermal fibroblast (HDF). These findings
indicate that moringa leaf contains the vicenin-2
compound which able to accelerate wound
healing in vitro. Flavonoid vcompounds identified in moringa leaf extract are known to be
useful in treatment for wound healing and this is
related to their antioxidant properties.23,24 Based
on the results of the analysis, it can be concluded
that the ethanol extracts of moringa oleifera leaf
and chlorhexidine are moderately toxic to
fibroblast cells, but at the toxicity level below the
2.5% NaOCl. Hence, it can be considered as an
alternative root canal irrigating material.
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