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Abstract

Helichrysum plicatum DC. subsp. plicatum
(Asteraceae) is a medicinal plant and natural product.
This plant is commonly found in Anatolia and has
been used in folk medicine for thousands of years.
There are many studies in the literature investigating
the biological properties of this plant, but few studies
have investigated anti-mutagenic activities. In this
study, the antimutagenic of different concentrations of
Helichrysum plicatum DC. subsp. plicatum methanol
extract (5, 10, 25, 50, 100, 200 and 300 ugr / mL) was
investigated using the micronuclei and the single cell
gel electrophoresis test systems. Aflatoxin B1 was
used as positive control and pure water was used as
negative control. As a result, Helichrysum plicatum
DC. subsp. plicatum was found to have antimutagenic
activity in both test systems and the most effective
results were obtained from 100 wugr / mL
concentration.

Keywords: Helichrysum plicatum, aflatoxin B1,
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1. Introduction

Plants, thanks to their rich content and secondary
metabolites; It has been used for different purposes in
various fields such as medicine, food and cosmetics.
Today, biological properties of many plants and
products are being investigated. In this context,
Helichrysum species, which have been used in
traditional treatment in countries such as Europe,
Egypt, North America, China, Australia and South
Africa for thousands of years, have recently been the
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focus of interest for scientific research (EROGLU et
al. 2009). Helichrysum species commonly found in
the world; in Turkey's flora, 15 of which are endemic,
located in 27 taxa (ALBAYRAK et al. 2010).
Helichrysum species are known in Anatolia by their
local names such as “Olmez ¢igek”, “altin ¢igek”,

”

“sar1 ¢igek”, “solmaz ¢igek”, “altinotu”, “mantuvar”,
“kudama ¢igcegi”, “daz ¢igegi”, “ar1 g¢icegi”
(BAYTOP 1999; ALBAYRAK et al. 2010; OZTURK
et al. 2014). H. plicatum DC. subsp. plicatum is
spread in the Palandoken Mountains of Erzurum in
our region and it is used to reduce kidney stones

(BAYIR et al. 2011).

A number of in vitro and in vivo studies have been
conducted to evaluate the biological effects of several
Helichrysum species; namely, antiviral (MEYER et
al. 1997), anti-inflammatory (SCHINELLA et al.
2002), anti-oxidant (TEPE et al. 2005), antimalarial
(VAN VUUREN et al. 2006), antibacterial (KOTAN
et al. 2007) and antidiabetic (ASLAN et al. 2007)
activities. However, there are few reports in literature
about the antigenotoxic and antimutagenic effects of
Helichrysum species. Therefore, the aim of this study
is to determine whether Helichrysum plicatum DC.
subsp. plicatum has antigenotoxic and antimutagenic
properties. For this purpose, Helichrysum plicatum
DC. subsp. plicatum methanol extract (HPME) was
prepared and the short-time test systems were
examined in the micronuclei (MN) and the single cell
gel electrophoresis (Comet).

2. Materials and Methods

2.1. Preparation of HPME

Helichrysum plicatum DC. subsp. plicatum was
collected from the locality of Mount Palandoken in
Turkey (Erzurum) in July 2018. Dried plant at room
temperature was ground to powder with a grinder.
Then the powdered plant material (10 g) was
extracted in a Soxhlet extractor with 100 mL
methanol (MeOH) at 60 °C for 6 h. The extract was
filtered and concentrated to dryness under reduced
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pressure at 40 °C with a rotary evaporator. Finally,
the extracts were kept at 4 °C until tested.

2.2. In Vitro MN and Comet Tests

For MN and Comet tests, peripheral blood from
healthy men and women whom aged 23-25, that not
smoking and drinking alcohol, non-infectious disease,
not exposed to any physical agent such as X-ray was
used. 0.5 mL of heparinized whole blood samples
were cultured in 7 mL of chromosome medium B
contained 15% heat-inactivated fetal calf serum, 1%
streptomycin, 1% penicillin, 2% glutamine and 2%
phytohemagglutinin (ORHAN et al. 2016). To this
solution, different concentrations (5, 10, 25, 50, 100,
200 and 300 pgr / mL) of HPME was added and
cultured at 37 °C for 72 h in a 5% CO2 moist
atmosphere (ORHAN et al. 2016). After preparing the
culture media, Comet method was applied in Ceker
(2017) and MN method was performed in Orhan et al.
(2016).

3. Results

In this study, the anti-genotoxicity of different
concentrations of HPME (5, 10, 25, 50, 100, 200 and
300 pgr / mL) was investigated using MN and Comet
test systems. Aflatoxin B1 (AFB1) was used as
positive control and pure water was used as negative
control. Table 1 shows the MN frequency and DNA
damage occurring in human peripheral blood
lymphocytes by the administration of different
concentrations of AFB1 and HPME to human
peripheral blood lymphocytes.

When the data in Table 1 is evaluated; it is
understood that AFBL1 increases MN frequency and
DNA damage, whereas HPME at different
concentrations added to culture media reduces this
mutagenic effect of AFB1. In both test systems, it
was determined that the most effective result was
obtained especially from the 100 pgr / mL
concentration of HPME (p < 0.05).

Table 1. The effects of AFB1 and HPME on MN and Comet in human peripheral lymphocytes

Visual Score (AU) £ S.E.

MN numbers + S.E.

Test Items Concentrations

Control

AFB; 5uM

HPME 75 pgr/ mL
AFB;+ HPME SuM+ 10 pgr/mL
AFB;+ HPME SuM+25 pgr/mL
AFB; + HPME 5 uM + 50 pgr / mL
AFB; + HPME 5uM+ 100 pgr/mL
AFB; + HPME 5uM+200 pgr/mL
AFB;+ HPME 5uM+300 pgr/mL

6.72+0.10% 1.80+0.10?
138.20 + 0.04¢ 3.42 £ 0.04¢
24,92 £ 0.16° 2.06 +0.12%®
130.62 + 0.02¢ 3.18 + 0.02¢
114.27 £0.12¢ 3.05+0.08°
108.02 £ 0.14% 3.00 £0.24¢
96.28 + 0.06° 2.61+0.09°
128.32 +£0.10¢ 3.48 +0.06°
142.14 +0.05¢ 3.76 + 0.03¢

Aflatoxin B1 (AFB;1) was used as positive controls for human peripheral lymphocytes.

ab.c.d Statistically significant differences in the same column are indicated by the different superscripts

(a=0.05).
4. Discussion
Genotoxicity tests; since there is a strong relationship

between mutagenicity and carcinogenicity, it has
started to be used as screening tests to investigate the

carcinogenic risks of substances used by industrial
organizations (JENA et al. 2002). Genotoxicity
studies are gaining importance due to the use of new
substances in different fields, especially in the food
and health fields, and the exposure of people to these
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substances. Comet test; it is used as a powerful
genetic test for the analysis of DNA damage in
eukaryotic cells (TICE et al. 2000). The Comet test is
based on the principle that the damaged DNA is
released from the nucleus by electrophoresis
(KURTULMUS and AYDIN 2007). The aim of the
Comet test is to determine the effects of genotoxic
and cytotoxic agents caused by chemical and physical
factors on living cells by examining the DNASs of the
cells one by one (KURTULMUS and AYDIN 2007).
In MN test system; the addition of the appropriate
concentration of cytokalazine B to lymphocyte
cultures, the nucleus has completed the division but
not able to perform cytoplasmic division of the
nucleus, the ratio of cells containing MN is
determined (DEMIREL and ZAMANI 2002). In this
study, the antimutagenic effect of HPME against
AFB1 in human lymphocyte cells was investigated
with Comet and MN test systems.

According to the findings (Table 1); AFB1 increases
the Comet and MN frequencies in human lymphocyte
cells and HPME shows antigenotoxic properties by
inhibiting the mutagenic effect of AFB1. Among the
applied concentrations of HPME, the most effective
results were obtained from a concentration of 100 pgr
/ mL. In previous studies have reported the presence
of apigenin, naringenin, kaempferol, quercetin and
luteolin glycocytes as well as free apigenin,
naringenin, kaempferol and luteolin in H. plicatum
content (KULEVANOVA et al. 2000; BIGOVIC et
al. 2011). Apigenin, naringenin, kaempferol and
luteoline have also been studied in the literature on
biological activities (ROMANAVA et al. 2001;
CHEN and CHEN 2013; CEKER et al. 2019). The
determined antimutagenic property makes this plant
important and it is thought that this property is caused
by phenolic compounds of Helichrysum plicatum DC.
subsp. plicatum. In this context, it would be beneficial
to carry out new studies in order to obtain the
substances in the plant in pure form and to be able to
use them as active pharmaceutical ingredients.
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