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The efficiency of PVS eradication depends on genotype, conditions of thermotherapy and size of excised meristem tip.
Failure of ELISA to detect PVS in the first regenerants was probably related to inoculum size which was represented by
amount of infected tissue on excised meristem tip. The concentration of PVS in the first regenerants was likely lower than the
detection limit of ELISA. However, the size of the meristem played an important role on the differentiation rate and the virus
eradication effect.
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Summary

Hypericum perforatum L. is a traditional medical plant. Naphtodiantrones are considered to be one of the most important
secondary metabolites. There are possibilities to expand genetic variability using modern biotechnology methods. The callus
induction was observed on the MS medium supplemented with 2,4- dichlorophenoxyacetic acid (2,4-D). The callus growth is
possible to induce with supplementation of cytokinins (kinetin – KIN, 6-benzylaminopurine – BAP) and auxins (2,4-D) to the
medium. The best callus growth, from the point of size, was observed on the medium supplemented with 1 mg.l-1 KIN + 1
mg.l-1 2,4-D (10 %) and 1 mg.l-1 BAP + 1 mg.l-1 2,4-D (12,7 %). The most intensive regeneration (> 20 regenerants from
callus) were observed on the medium supplemented with 0,1 mg.l-1 indole-3-butyric acid (IBA) + 5 mg.l-1 BAP (7,7 %), 0,1
mg.l-1 IBA + 5 mg.l-1 BAP + 80 mg.l-1 adenin (6,7 %), 0,1 mg.l-1 IBA + 5 mg.l-1 KIN (5,6 %) + 80 mg.l-1 adenin, 3 (5,1 %) and 5
mg.l-1 BAP (4,1 %).
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Introduction

Hypericum perforatum L. is a traditional medicinal plant, which received great attention in recent years
(http://www.admin.ch/bbw/abstracts/abstr-99/abstracts/cost/c97.0068.html, 2001). Hypericum perforatum L. as well as its
extracts are used in the treatment of psychovegetative disorders and minor depressions. These activities are attributed
among others to hypericin and compounds similar to hypericin (Biza et al., 1999). Despite of these activities,
naphtodiantrones – hypericin and similar compounds – are responsible for anti-viral and anti-retroviral activity (Büter et al.,
1998).
It is important to cultivate the genotypes with higher content of desired compounds. The genotype of cultivated plants of
Hypericum perforatum present a key factor for an economically successful cultivation (Büter et al., 1998).
There is a possibility to utilize the modern biotechnology methods for potential creation of new genotypes, which may have
higher content of desired compounds.
The aim of our study was to ulitilze modern biotechnology methods for expanding genetic variability using:
• callogenesis,
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• indirect regeneration of Hypericum perforatum L. plants via callus cultures.

Material and methods

The seeds of Hypericum perforatum L. were obtained from the Regional Research Institute of Agroecology in Michalovce in
Slovak Republic.
The plants, grown under in vitro conditions on a basal MS medium (Murashige, Skoog, 1962) were the primary explantats for
callogenesis. The leaf and stem segments were placed on the MS medium supplemented with 2,4-D (1, 3 and 5 mg.l-1). The
calluses were transferred on the medium supplemented with other plant growth regulators (Table 1) after one month of
cultivation. The phenotypic variability was evaluated using classification according to Bežo (1995) after one month of
cultivation.
The calluses were primary explantats for indirect regeneration. Calluses were transferred on the medium supplemented with
plant growth regulators (Table 2) after one month of cultivation on the medium for callus growth. The regeneration was
evaluated after one month of cultivation.
Obtained data were processed using statistical program STATGRAPHICS. The tissue cultures were cultivated at 22 – 24 °C,
with a 16 hours light photoperiod under 3000 lx irradiance.

Table 1 The content of plant growth regulators supplemented in the medium for callus growth

Medium Plant growth regulators
1 1 mg.l-1 KIN + 1 mg.l-1 2,4-D
2 5 mg.l-1 KIN + 5 mg.l-1 2,4-D
3 1 mg.l-1 BAP + 1 mg.l-1 2,4-D
4 5 mg.l-1 BAP + 5 mg.l-1 2,4-D
5 5 mg.l-1 2,4-D

Table 2 The content of plant growth regulators in the medium for indirect regeneration

Medium Plant growth regulators Medium Plant growth regulators
1 1 mg.l-1 KIN 8 1 mg.l-1 IBA
2 5 mg.l-1 KIN 9 0,1 mg.l-1 IBA + 5 mg.l-1 KIN
3 1 mg.l-1 BAP 10 0,1 mg.l-1 IBA + 5 mg.l-1 BAP

4 5 mg.l-1 BAP 11 0,1 mg.l-1 IBA + 5 mg.l-1 BAP
+ 80 mg.l-1 adenin

5 0,1 mg.l-1 NAA 12 0,1 mg.l-1 IBA + 5 mg.l-1 KIN
+ 80 mg.l-1 adenin

6 1 mg.l-1 NAA
7 0,1 mg.l-1 IBA 13 Control

Abbreviations; 2,4-D – 2,4-dichlorophenoxyacetic acid, BAP – 6-benzylaminopurine, KIN – kinetin, IBA – indole-3-butyric
acid, NAA – α-naphtalene acetic acid, MS – Murashige, Skoog (1962) medium

Results

The phenotypic variability of calluses was evaluated. According to the descriptor (Bežo, 1995), the form, consistency,
structure, colour, shape, exterior and size of calluses were assessed. The statistical agreement was confirmed between the
variants of medium for callogenesis induction and form, consistency, structure and surface of calluses. The statistical
agreement was confirmed also between the variants of medium for growth of calluses and form, consistency, structure and
surface of calluses. The statistical agreement was not confirmed between colour (χ2 – 69,76; f – 12; P – 0,00 %), shape (χ2

– 22,53; f – 6; P – 0,00 %) and size (χ2 – 43,04; f – 6; P – 0,00 %) of calluses and medium for callogenesis induction. The
statistical agreement was not confirmed likewise between colour (χ2 – 194,85; f – 12; P – 0,00 %), shape (χ2 – 62,38; f – 8;
P – 0,00 %) and size (χ2 – 160,46; f – 8; P – 0,00 %) of calluses and medium for growth of calluses. The best callus growth,
from the point of size, was observed on the medium supplemented with 1 mg.l-1 KIN + 1 mg.l-1 2,4-D (10 %) and 1 mg.l-1 BAP
+ 1 mg.l-1 2,4-D (12,7 %).
The indirect regeneration was assessed as a number of regenerants from callus cultures according to scale for classification
(Štefúnová, 2000). The most intensive regeneration (> 20 regenerants from callus) were observed on the medium
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supplemented with 0,1 mg.l-1 IBA + 5 mg.l-1 BAP (7,7 %), 0,1 mg.l-1 IBA + 5 mg.l-1 BAP + 80 mg.l-1 adenin (6,7 %), 0,1 mg.l-1
IBA + 5 mg.l-1 KIN (5,6 %) + 80 mg.l-1 adenin, 3 (5,1 %) and 5 mg.l-1 BAP (4,1 %). The statistical agreement between
medium for indirect regeneration and degree of regeneration was not confirmed (χ2 – 224,04; f – 36; P – 0,00 %).

Discussion

The importance of Hypericum perforatum L. has an increased tendency in recent years, especially because of the anti-viral
and anti-retroviral activity (Čellárová, 1995).
Yazaki et al. (1990) present the callus initiation of the Hypericum erectum on the cultivation medium supplemented with
combination of auxin and cytokinin plant growth regulators – IAA (10-5 mol.dm-3) + BAP (10-5 mol.dm-3). According to
Brutovská et al. (1994) it is possible to initiate callus culture of Hypericum perforatum L. from the leaf segments on the
medium with growth regulators – NAA (0,2 mg.l-1) + KIN (0,2 mg.l-1) + 2,4-D (0,2 mg.l-1). Karting et al. (1996) found callus
formation of seven species of the genus Hypericum on the medium supplemented with BAP (10-6 mol.dm-3) + NAA (10-7

mol.dm-3) from the sterile seedlings. Dias et al. (1998) present callus cultures creation from the stem segments.
According to our results it is evident, that the initiation of the callus formation is possible on the medium with 2,4-
dichlorophenoxyacetic acid from the leaf or stem segments. The growth of callus cultures was observed on the medium
supplemented with auxin and cytokinin (1 : 1); KIN (1 mg.l-1) + 2,4-D (1 mg.l-1), KIN (5 mg.l-1) + 2,4-D (5 mg.l-1), BAP (1 mg.l-
1) + 2,4-D (1 mg.l-1), BAP (5 mg.l-1) + 2,4-D (5 mg.l-1). The necrosis of callus cultures were observed on the medium with 2,4-
D (5 mg.l-1).
The most intensive regeneration was observed on the medium supplemented with BAP (1 and 5 mg.l-1), IBA (0,1 mg.l-1) +
BAP (5 mg.l-1), IBA (0,1 mg.l-1) + BAP (5 mg.l-1) + adenin (80 mg.l-1) and IBA (0,1 mg.l-1) + KIN (5 mg.l-1) + adenin (80 mg.l-1).
Čellárová (1997) found indirect regeneration from the green compact calluses on the medium with variable concentration of
BAP.
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