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Abstract

Pale Liverwort-Chiloscyphus polyanthos is one of the most common aquatic liverworts that growing in or
near the watering streams and lakes. It typically formed extensive matting appearance in the water or on
the boulders in the water. In this study, Chiloscyphus polyanthos collected from the Erciyes Mountain
were extracted using ethyl acetate, methanol, and water-methanol solvents. Cytotoxic and genotoxic
effects of extracts against human peripheral blood lymphocytes were investigated. The genotoxic activity
was determined by using the Chromosome Aberration Test. The cytotoxic activities of the extracts were
determined by the Mitotic index (MI). The results showed that the extracts had cytotoxic effect and not
genotoxic effect. According to this result, we estimate that Chiloscyphus polyanthos can be used as
medicinal plant.
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Tiirk Soluk Cigerotu (Chiloscyphus polyanthos (L.) Corda)’nun insan Periferal Kan
Lenfositlerine Karsi Sitotoksik ve Genotoksik Aktivitesi

Oz

Chiloscyphus polyanthos, gollerde ve akarsularda su iginde veya su kenarinda yetisen en yaygin akuatik
cigerotlarindan biridir. Tipik olarak, su igerisinde veya su igindeki kayalarin iizerinde genis paspas
goriiniimii olusturur. Bu ¢alismada, Erciyes Dagi'ndan toplanan Chiloscyphus polyanthos, etil asetat,
metanol ve su-metanol ¢oziiciileri kullanilarak ekstre edildi. Ekstraktlarin insan periferal kan
lenfositlerine kars1 sitotoksik ve genotoksik etkileri arastirildi. Genotoksik aktivite, Kromozom
Aberrasyon Testi kullanilarak belirlendi. Ekstraktlarin sitotoksik aktiviteleri Mitotik indeks (MI) ile
belirlendi. Sonuglar ekstraktlarin sitotoksik etkiye sahip oldugunu, genotoksik etkiye sahip olmadigini
gosterdi. Bu sonuca gore Chiloscyphus polyanthos’un tibbi bitki olarak kullanilabilecegini tahmin
etmekteyiz.

Anahtar kelimeler: Hepatophyta, Tibbi Bitkiler, Kromozom Aberasyonu, Kardes Kromatid Degigimi.
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1. Introduction

Bryophytes which are known as the oldest land
plants, present antimicrobial activity as they
contain many secondary metabolites, so they are
relatively free from attack by parasitic
microorganisms (Suhalka, 2016). The bryophytes
have been investigated pharmaceutically for
active biomolecules. Several constituents with
therapeutic potential have been isolated,
characterized and investigated for anti-bacterial,
anti-fungal, anti-viral, anti-oxidative, anti-
inflammatory, anti-tumoral and anti-cancer
activity (Saxena and Harinder, 2004; Colak et al.,
2011; Dey and De, 2012; Asakawa et al., 2013a;
Chandra et al., 2017). The bryophytes are placed
taxonomically between algae and pteridophytes;
there are about 24000 species in the world. They
are further divided into three phyla, Bryophyta
(mosses 14,000 species), Marchantiophyta
(liverworts 6,000 species), and Anthocerotophyta
(hornworts 300 species) [Alam, 2012; Asakawa
et al., 2013b].

Crude extracts and isolated compounds from
bryophytes were found to possess potent
cytotoxic  properties.  Different types of
terpenoids and bibenzyls have been reported

among the most potent cytotoxic compounds
(Dey and Mukherjee, 2015). Many hepatics and
mosses have been investigated for cytotoxic
activities (Perry et al., 1996; Burgess et al., 2000;
Komala et al., 2010; Asakawa et al., 2013b;
Yaglioglu et al, 2017) but there is no
information about the genotoxic and cytotoxic
activities of Chiloscyphus polyanthos in the
literature. It is a liverwort that belongs to the
Lophocoleaceae family. This is a medium-sized
leafy liverwort and has a translucent leaf. The
upper side of the leaf is pale green and thus
known by the name ‘Pale liverwort’ (Fig. 1).
This plant grows mainly on rocks in streams,
flushes and wet ground, and could almost be
considered an aquatic species (Atherton et al.,
2010) The liverwort has been investigated
phytochemically, and several eudesmane
sesquiterpenes have been obtained from this
species (Xie et al., 2011). Chiloscyphus spp. are
well-known to contain various chiloscyphane
sesquiterpenoids (Toyota et al., 1999). The
present study aims to evaluate the cytotoxic and
genotoxic activity of the fractionated extract as
well as isolated compounds of C. polyanthos
against human peripheral blood lymphocytes.

Figure 1. Chilochyphus polyanthos habitat(a) and close-up (b)

2. Materials and Methods

In this study, peripheral blood samples that
belong to two male and two female donors who
are ranged between the age of 20-24 and have
never consumed alcohol, drug or cigars, were
used to determine cytotoxic and genotoxic
activity. The test material, C. polyanthos
liverwort species extract of Marchantiophyta
(liverworts) were used at the concentrations of
2.5, 5 and 10 pg/mL. Chromosome Aberration
Test was wused to detect chromosomal
abnormalities. The preparations were treated for
24 and 48 hours and made permanent stained
with giemsa stain solution and covered with
entellan. The photographs in this study were

taken using OLYMPUS CX31 binocular light
microscope (Fig.2-Fig.7).

Mitotic index (MI) was calculated to determine
the cytotoxic effect of C. polyanthos
(Renciizogullar1 et al., 2006). 3000 cells were
counted for each slide during the examination
and the percentage of dividing cells has been
identified. A total of 100 cells (400 cells of four
people) were examined to determine the
genotoxic effect of C. polyanthos and CAs is
determined. During the examination, structural
CAs data such as chromatid break, chromosome
break, the fragments, dicentric chromosome
observed in cells were recorded (Table 1-2),
(Figure 8-11). Moreover, active compounds in
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the extract were determined using gas
chromatography - mass spectrometry (GC / MS)
techniques.

The necessary permission was received from the
Erciyes University Clinical Research Ethics
Committee  (2014/292). The samples of
liverworts were collected from Erciyes Mountain
(Soysalli village - Biyiileyen lake Develi
/Kayseri) on 04.04.2014.

3. Findings

Human peripheral blood lymphocytes were
treated with 25, 5 and 10 pg / mL
concentrations of Chiloschyphus polyanthos (Cp)
plant extract, with two different treatment
periods, 24 and 48 hours. According to ANOVA
analysis, it was not found that "CA" data were
significant (Figure 8-9). There was no
statistically significant increase in cell percent
carrying "CA" in human peripheral blood
lymphocytes treated with Cp extracts for both 48
hours and 24 hours (Table 1).

Figure 4. Chromatid break

Mitotic Index (MI) shows the effect of Cp plant
extract on mitosis. Cp plant extract was found to
show the cytotoxic effect at both 24 hour and 48
hour treatment periods and all concentrations
(2.5, 5, 10 pg / mL) according to statistical
analysis (Figure 10-11). It was found that Cp
plant extract significantly reduced MI at 48 and
24 hours of treatment at all concentrations (2.5,
5, 10 ug / mL) compared to control and alcohol
control. However, no concentration was found to
decrease positive control. The difference
between decreases in concentrations compared to
control groups is remarkable (Table 2).

According to the gas chromatography techniques
(GC/MS), the active compounds in the extract
were determined to Alpha Selinene, Beta
Selinene, Neophytadiene, hexadecen-1-ol,
3,7,11,15-tetramethyl, Octadecanoic acid, ethyl
ester, Hexadecanicacid, 2,3-dihydroxypropyl
ester, Octadecanoic acid,2-3-dihydroxypropyl
ester and Cholest-5-en-3-0l (3. Beta). Some
photos of chromosome damage taken in this
study are presented below.

Figure 3. Sister union and Chromatid break
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Figure 5. Chromatid break
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Figure 6. Monocentric chromosome Figure 7. Fragment

Table 1. Chromosome aberrations in cultured human lymphocytes treated with C. polyanthos extracts

Treatment Structural CA
Test substance periods, con(cen/tI:laIgons chromotid | chromosome TOtal(g/S +SE
h s type type
Control -- -- 16 10 6.50+1.19
Ethanol 24 10uL/mL 20 8 7.00+3.46
MMC (PC) 24 0.20 71 63 27.50+6.24 ashs
2.5 18 16 8.50+2.22
C. polyanthos 24 5 22 16 9.50+1.44
10 27 12 9.75+1.03
Ethanol 48 10pL/mL 18 6 6.00+0.00
MMC (PC) 48 0.20 180 153 54.0;);)133.83
2.5 28 14 10.50+2.87
C. polyanthos 48 5 26 19 11.25+3.54
10 27 27 13.50+1.94

Notes: CA: the significance between the percentage of abnormal cell, PC: positve control SE: sister
chromatid exchange a: Control; b: Alchol Control; c: significant from the positive control alblcl: P<0.05
a2b2c2: P<0.01 a3b3c3: P<0.001
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Figure 8. The linear Regression and correlation coefficient (24 h) of cells with CA



Kara R. Aydin C. Budak Diler S. 2020. Anatolian Bryol

13,75
13,25
12,75
12,25

11,75

Cells with CA (%)

11,25

10,75

10,25

2 4 6 8 10

Concentration (pg/mL)

12

* Seril

—— tinsar (Seri1)

Figure 9. The linear regression and correlation coefficient (48 h) of cells with CA

Table 2. Frequency of MI in cultured human lymphocytes treated with C. polyanthos extracts

Treatment
Test substance . concentrations MI £ SE
periods, h
(ng/mL)
Control -- -- 5.55+0.46
Ethanol 24 10plL/mL 4.74+0.30 c3
MMC (PC) 24 0.20 2.2940.00 asbs
25 3.16%0.39 azbs
C. polyanthos 24 5 3.05+0.27a3
10 2.70+0.22 azbs
Ethanol 48 10uL/mL 3.83+0.25 c3
MMC (PC) 48 0.20 2.174+0.01 asbs
25 2.68+0.48 ashs
C. polyanthos 48 5 2.67+0.15 asbs
10 2.45+0.18 azbz

Notes: MI: mitotic index, PC: positive control SE: sister chromatid Exchange a: Control; b: Alchol
Control; c: significant from the positive control alblcl: P<0.05 a2b2c2: P<0.01 a3b3c3: P<0.001
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Figure 10. The linear regression and correlation coefficient (24 h) of mitotic index
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Figure 11. The linear regression and correlation coefficient (48 h) of mitotic index

4. Results and Discussion

For statistical analysis, ONE WAY ANOVA
(LSD Post Hoc Analysis-Testing) was performed
by using SPSS 15.0 for Windows software.
According to this analysis, no genotoxic effect of
plant extract was determined. Mitotic index (MI)
was determined to find out the cytotoxic effect of
plant extract. MI results of the concentrations
were determined important (P<0,001) in
ANOVA and LSD analysis (Table 1-2).
Concentration-response relationship in MI was
determined with correlation and regression
analysis (Figure 8-11). According to this
analysis, it was found that the plant extract
reduced MI depending on dose (24 hr;
R2=0.9895, **: P=0, 01 and 48 hr; R?= 0.9155,
**: P=0.01). As a result, the plant extract was
found to have no genotoxic effect on human
peripheral blood lymphocytes as it has cytotoxic
effect. This liverwort can be used in medicine to
prevent uncontrolled proliferation of cells due to
its cytotoxic effect. However, it is not known
which of the compounds detected by GC / MS-
techniques cause cytotoxic effect. To understand
this, the content of bioactive compounds needs to
be investigated in detail at the molecular level.
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