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Abstract:The aim was to detect antimutagenic and DNA protectffects of a plant extract from
bark of Magnolia officinalisadversing oxidative DNA damage. The ability toibihmutagenicity
induced bytert-butyl hydroperoxidet{BOOH) and hydrogen peroxide {8,) was determined with
Ames test usingalmonella typhimuriuniis' TA102 bacterial strain. Inhibition values of 728d
98.7 % were detected fBOOH and HO,, respectively. The protective effect of the extragainst
DNA strand scission induced by hydroxyl radicalssveaudied with plasmid pBluescript 1l SK(-).
The analysis of DNA strand breaks in the plasmidADpfoved a significant inhibition of DNA
damage.
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Introduction

Plants are a rich source of various biologicallinee compounds. These compounds have
been shown to possess a variety of biological gietsr antioxidative, antimicrobial, antiviral,
antiinflammatory, antimutagenic and anticarcinoggBioubaker et al. 2010, Carino-Cortés et
al. 2007, Ho et al. 2001, Ramasamy & Agarwal 204§, et al. 2010, Zhang & Rock 2004).
Those biological activities play an important rakeprevention of various diseases such as
cancer or cardiovascular and neurodegenerativasbse(Kris-Etherton et al. 2002, Manach
et al. 2004, Scalbert & Williamson 2000, Verhagealel1997).

The aim was to detect the antigenotoxic potentiaghro extract from bark oMagnolia
officinalis. These extracts have traditionally been used iné€3e and Japanese medicines and
as components of dietary supplements and cosmetidupts (Li et al. 2007). We
investigated the antimutagenic and DNA protectiffeats of such an extract on the oxidative
DNA damage. The protective activity of the analyeatract was evaluated with the bacterial
Ames test detection system employiBg typhimuriumHis TA102 for detection of the
mutagenicity of oxidative compounds. In the plasmdidA test, the protective effect of the
extract was determined on the basis of its capgltiti inhibit formation of DNA strand
breaks in the plasmid DNA induced by hydroxyl radkc The importance of these biological
tests consists in the screening of the antigenotpwitential of compounds isolated from
plants.

Materials and methods

The plant extract from bark dfl. officinalis was obtained from Favea, spol. s r.o. (Kapice, Czech
Republic). Plasmid pBluescript Il SK(-) DNA was liated from the bacterial straifscherichia coliTOP10. The
mutagenic activity of the extract was measuredngishe auxotrophic bacterial stra$h typhimuriumHis
TA102 (Ames test) with and without the vitro metabolic activation obtained with a mixture of liger S9
microsomal fraction and the cofactor (Ames et alr3, Maron & Ames 1983, Mortelmans & Zeiger 2000 a
was expressed as a number of revertant colonieslfouthe presence of the test agent comparedetodahtrol
sample. The results were evaluated using the SAbfvare (Broekhoven & Nestmann 1991, Margolin et al
1989). The antimutagenic activity of the extrachiagt the DNA damage induced by reactive oxygestiss
(ROS) was investigated using the str&ntyphimuriumHis TA102 with hydrogen peroxide artért-butyl
hydroperoxide as the model oxidative mutagenshBagtagenicity and antimutagenicity test was regmbat
least three times using two replica plates per $anie protective effect of the extract sampldddA damage
induced by hydrogen peroxide and transition medasiwas studied using plasmid pBluescript 11 SK(-).
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The principle of detection included the electropgtiarevaluation of changes in the topological stdteplasmid
DNA. In its native form the double strand DNA o&tplasmid pBluescript Il SK(-) is in a compact suoded
conformation. After a single and double strand kseaccur, the supercoiled tertiary structure isairgd and
results in the formation of an open circular amedir forms of DNA. The protective activity of thetact was
evaluated as the ability to inhibit conversion lod supercoiled form to open circular and lineam®iof DNA.
The photos of gels were taken in UV light (transilinator GeneGenius, SynGene, Cambridge, UK) aad th
bands were quantified using the software ImageJd&mbff et al. 2004).

Results

The antimutagenic effect of the extract was detkbavith the Ames test usin§.
typhimuriumHis TA102. HO, and tert-butyl hydroperoxide t{BOOH) were used as the
model oxidative mutagens at a concentration of i@@er plate. The extract was tested in a
range of 50-300 pg sample per plate. A significamimutagenic effect of the extract was
detected with both oxidative mutagens used (Figyr@he number of induced revertants was
obtained by subtracting the number of spontaneewsrtants from the number of revertants
on the plates containing the mutagen and the dxtfdee maximal decrease in revertant
numbers was found when the highest concentratioheoéxtract was used.
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Fig 1: Antimutagenic effect of the extract in Ames testaim TA102) without metabolic activation. Mutat®n
were induced byBOOH or HO, (100 pg/plate).

The respective percentages of the inhibition of agenicity witht-BOOH and HO,,
when the extract was used at a concentration of | 80per plate, were 72.8 and 98.7 %
(Table 1). The inhibition rate (%) was calculateddfallows: percent inhibiton (%) = [1 —
(number of revertants on plates with the oxidantl &ne test compound — number of
spontaneous revertants)/(number of revertants atephith the oxidant alone — number of
spontaneous revertants)] x 100 (Stagos et al. 200&)mutagenic effect of the extract (50-
300 pg/plate) was detected with the sti@intyphimuriunHis TA102 in the tests with and
without thein vitro metabolic activation.

Tab 1: Antimutagenic activity of the extract measured whiimes test using. typhimuriunHis- TA102 witht-
BOOH or HO, as the mutagenic compounds.

Mutagen Extract

(100 pg/plate) 50 pg/platé 100 pg/platé | 200 pg/platé | 300 pg/platé
tert-butyl hydroperoxide 12.4 36.0 58.3 72.8
Hydrogen peroxide 16.9 46.4 84.0 98.7

&The numbers represent the percentage of mutatemihibition.
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Figure 2 shows the protective activity of the estranhibiting the formation of DNA
strand breaks in the plasmid pBluescript 1l SKfduced by HO, in the presence of FeS0
The sample was tested in a concentration range68 Qug in a volume of 10 ul of the
reaction mixture. When the smallest dose of 0.6 wes applied, no inhibition of the
formation of DNA strand breaks was detected. Thautive effect of the analyzed extract
was observed starting from a dose of g0 The strongest effect of inhibition of DNA strand
breaks formation was found when 1.5-3 pug sample wsed.

As to all the extract concentrations tested, thetet of supercoiled DNA form was
guantified using software ImageJ (Abramoff et all02). The value obtained for the
supercoiled DNA form was related to that of thetominIn a concentration range of 0.6-3 ug
extract applied an increasing rate of the protecaffect was found, expressed by per cent
value of the presence of supercoiled form plasmMAD The experiments showed no
potential genotoxicity of the extract in this pladrDNA test.
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Fig 2: Analysis of supercoiled form of the plasmid pBlergst || SK(-) after oxidative DNA damage in the
presence of extract (0.6-3 ug).

Discussion

Bark extracts fronM. officinalis have been studied using biological tests to lawktlie
presence of biological active compounds magnoldl lamnokiol (Bang et al. 2000, Ikeda &
Nagase 2002, Ho et al. 2001, Li et al. 2007, Nagasd. 2001, Park et al. 2003, Saito et al.,
2006). These compounds were reported to exhibitowarbiological activities such as
antimicrobial effect (Chang et al. 1998, Clark &t #0981, Ho et al. 2001), antioxidative
activity (Chen et al. 2009, Haraguchi et al. 1997 et al. 1994), antifungal activity (Bang et
al. 2000), anti-inflammatory effect (Wang et al. 989 and anticarcinogenic and
antimutagenic activities (Fujita & Taira 1994, Nagat al. 2001, lkeda & Nagase 2002, Saito
et al. 2006). Honokiol was found to have a strongoaidative activity in biological systems
(Park et al. 2003) that was reported to be 1000-@okater than that of Vitamin E (Chiu et al.
1997).

Antimutagenic activity of compounds isolatednfr@lants can be evaluated on the basis
of their ability to inhibit mutagenicity (Horn & \fgas 2008, Makena & Chung 2007). In this
study, the antimutagenic effect of an extract frbvn officinalis against the mutagenicity
induced bytert-butyl hydroperoxide and hydrogen peroxide mutagess investigated using
the S. typhimuriunHis TA102 Ames test. A significant inhibition of mutageity caused by
tert-butyl hydroperoxide and hydrogen peroxide resulfirmgn the application of the tested
extract was demonstrated. Similarly, Fujita & Tgt894) detected antimutagenic effects of
magnolol and honokiol using the strein typhimuriumHis TA102 where the mutagenicity
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was generated by UV irradiation. In their previatsdy, Taira et al. (1993) found that
magnolol and honokiol were effective hydroxyl radiscavengers.

We also checked whether the extract itself did extibit a mutagenic effect. No
potential genotoxicity of the sample was fouur results thus extended the findings of
Saito et al. (2006) and Li et al. (2007) who braugh evidence of non-existence of the
mutagenic effect of magnolol using the straghstyphimuriumHis® TA98 and TA100 and,
also, of Li et al. (2007) who evaluated the mutaggnof the Magnolia bark extract using
the strains TA98, TA100, TA1535 and TA1537. In ktker case no mutagenic activity of the
extract was demonstrated.

The ability of the extract to inhibit oxidatidamage of DNA was further investigated
using the plasmid DNA test where the protectivavagtof the extract was evaluated on the
basis of its capability to inhibit formation of DNAtrand breaks. The protective effect
measured probably reflected the presence of bicdbgictive compounds in the extract tested.
The results obtained with the Ames- and plasmid Di#ts extended the knowledge of the
beneficial biological potential of the bark extrastd suggested its possible applicability in
the food- and pharmaceutical industry.

Conclusions

The Ames test was used for the assessment of nmitégeand antimutagenicity of an
extract from bark ofMagnolia officinalis and demonstrated a significant inhibition of
mutagenicity induced by oxidative mutagens. The afsthe plasmid DNA test documented
an ability of the extract to efficiently inhibit ¢hoxidative damage of DNA. No potential
genotoxicity of the extract was detected. Theselt®drought an evidence of a beneficial
biological effect of the analyzed extract and atsmonstrated a possibility of using the
Ames test and the analysis of DNA strand breaksherinvestigation of protective activities
of plant compounds.
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