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For centuries, traditional medicine incorporates the use of plant extracts for the treatment of various diseases.
Hypericum perforatum L. is among the plants that are widely used in traditional medicine and it is one of the
ethnomedical plant species used frequently in Kosovo too. Due to its beneficial effects, Hypericum perforatum L.
remains popular and it is used also in modern therapies. On the other hand, there is a growing interest in evaluating
the toxicological properties of the extracts from this plant. In this study, the genotoxic and antigenotoxic properties of
the Hypericum perforatum L. extracts were evaluated.

Introduction

Table 1. The effect of Hypericum perforatum extracts on the frequency of micronuclei, frequency
of chromosomal aberrations as well as on the mitotic index in Allium cepa root tip cells

Table 2. The effect of Paraquat on the frequency of micronuclei, chromosomal aberrations and
mitotic index in Allium cepa root tip cells

Mean ± SD from four independent experiments. *p≤ 0.05; **p≤ 0.01; ***p≤ 0.001 , compared to control.

Mean ± SD from four independent experiments. **p≤ 0.01; ***p≤ 0.001, + p= 0.069 compared to control.

Concentration Micronuclei Aberrations Mitotic index
Control 0.0001 ± 0.0001 0.002 ± 0.002 0.168 ± 0.006

0.5% 0.0003 ± 0.0002 0.013 ± 0.008 0.167 ± 0.006
1% 0.0002 ± 0.0002 0.016 ± 0.004 ** 0.166 ± 0.006
5% 0.0004 ± 0.0003 0.033 ± 0.022 + 0.090 ± 0.007 ***

Concentration. Micronuclei Aberrations Mitotic index
Control 0.00010 ± 0.0001 0.002 ± 0.002 0.168 ± 0.006

P1 0.00195 ± 0.0008 * 0.055 ± 0.020 ** 0.1095 ± 0.03*
P2 0.00173 ± 0.0003 *** 0.062 ± 0.004 *** 0.1085 ± 0.014 ***

Results

The extracts of Hypericum perforatum were prepared
by infusing plant dry parts in boiling water and keeping
in for a total of 10 minutes. The genotoxic potential of
the extracts was evaluated on root tip cells of Allium
cepa bulbs exposed to concentrations of 0.5, 1, and 5%
of plant extracts for 24h whereas the protective
(antigenotoxic) effects of the plant extracts were
evaluated on root tip cells which were co-treated with
extracts and Paraquat (in the concentration of 10 ppm
(P1) and 20ppm (P2). The frequency of the
micronucleated cells as well as on the frequency of
chromosomal aberrations were evaluated. The mitotic
index was also assessed. 5000 cells (from 5 root tips)
were analyzed for the frequency of micronuclei as well
as for the calculation of the mitotic index. For
chromosomal aberration evaluation, at least 100
anaphases/telophases were analyzed.

Material and Methods

Figure  1.  A- aberration; M- micronucleus



The obtained data from this study indicate a
concentration-dependent genotoxic activity of
the Hypericum perforatum L. extracts as well as
a protective potential of these extracts against
Paraquat-induced damages in Allium cepa L.
root tip cells.

Conclusion 

The extracts at the 0.5% concentration showed no effect on the mitotic index, micronucleus frequencies, and chromosomal aberrations. At 1%
concentration, extracts showed an effect (p<0.01) in increasing the frequency of chromosomal aberrations whereas the highest concentration (5%) of the
extract caused a decrease (p<0.001) in the mitotic index. On the other hand, the concentrations 0.5% and 1% showed a protective effect with regard to
chromosomal aberrations induced by Paraquat as well as a protective trend against the Paraquat - induced decrease in the mitotic index. All three
concentrations of the plant extracts showed protective effects with regard to the micronucleus frequencies caused by Paraquat.

Figure 2. The effect of co-treatment with Hypericum extracts (0.5%,
1% and 5%) and Paraquat (P1 and P2) on micronucleus
frequencies. Mean and SD from four independent experiments. *p≤
0.05; **p≤ 0.01; +p=0.052 compared to Paraquat alone.

Figure 3. The effect of co-treatment with Hypericum extracts (0.5%,
1% and 5%) and Paraquat (P1 and P2) on chromosomal aberrations.
Mean and SD from four independent experiments .*p≤ 0.05; ***p≤
0.001; +p=0.058 compared to Paraquat alone

Figure 4 The effect of co-treatment with Hypericum extracts (0.5%,
1% and 5%) and paraquat (P1 and P2) on mitotic index. Mean and
SD from four independent experiments. p=0.066 compared to
Paraquat alone.
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