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Contemporary state of the distribution of mycoplasma diseases of cultivated crops in Ukraine was analyzed.
The changes of the physiological state of plant cells under the impact of mollicutes were investigated. It
was demonstrated that there is temporary increase in the activity of peroxidase, catalase, polyphenoloxidase,
phenylalanine-ammonia-lyase at the early stages of interaction. The adhesive properties are changed in the
mollicutes under the impact of plant lectin; there is synthesis of new polypeptides. It was determined that the
phytopathogenic acholeplasma is capable of producing a complex of proteolytic enzymes into the culture medium. It was concluded that when plant cells are infected with acholeplasma, a number of signaling interactions
and metabolic transformations condition the recognition of pathogenesis and ensure the aggregate response of
a plant to stress in the form of defense reactions. It was assumed that some speci¿cities of the biology of phytopathogenic acholeplasma determine their avoiding the immune mechanisms of plants and promote long-term
persistence of mollicutes.
Key words: cultivated crops, mycoplasmosis, phytopathogenic acholeplasma, persistence, enzymes.

The elaboration of balanced agroecosystems and the
maintenance of conditions for their stable development
is rather a complicated process, related to a wide scope
of issues. These include the determination of physical,
chemical and biological processes in soil, the elaboration of modern agrotechnologies, the improvement of
the specialization of agrarian production systems, the
optimization of the structure of agricultural landscapes
and the organization of the territory of land-utilization
[1, 2]. Ukraine has witnessed some movement in economic relations with Western countries which has a
positive impact on the general state of agrarian production; at the same time there are some objective reasons,
like privatization of land resources, restructuring of
agricultural enterprises, which often impair the technological foundation of crop cultivation.
In addition, there is a change in climatic conditions,
remarkable for speci¿c zones of cultivating crops which
conditions the Àuctuation of biodiversity in ecosystems
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[3]. All this increases the danger of the microorganisms, not registered before, penetrating the territory
of Ukraine and spreading therein. It is noteworthy that
in these conditions mycoplasma, plant disease agents,
enhance their aggression and harmfulness, accelerating
the penetration of phytomycoplasma, regulated by the
European and Mediterranean Plant Protection Organization, into Ukraine.
The apple tree proliferation disease, grape yellowing, stolburs, wheat light green dwarf disease are quite
common in the territory of Europe and conditioned
by plant damage with phytopathogenic mycoplasma.
The harmfulness of mycoplasma diseases is a common
problem, as the infections, caused by mycoplasma, are
related to catastrophic diseases, which often become
epiphytoties [4].
Mycoplasmas (mollicutes) are the smallest prokaryotic microorganisms, deprived of a cellular wall and
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capable of independent existence and restoration [5].
It was described that the mollicutes, parasitizing on
plants, are capable of avoiding the non-speci¿c defense
reaction of plants – oxidative stress, which leads to the
persistence of mollicutes. The scientists even assumed
that this reaction of plants may somehow promote the
viability of mycoplasma, but the mechanisms of mycoplasmosis emergence are yet to be elucidated [5–7].
According to recent notions, the symptomatic manifestation of infectious processes depends considerably
both on the infection agent and the speci¿cities of the
interaction of genetically determined signaling pathways in the parasite-host system [8–10]. As for mollicutes, a close connection to the membrane of the eukaryotic cell may result in masking their antigens and
in direct biochemical effects which cause local damage
of the target cell structures. The inhibition and control
of mycoplasma infections of plants are related to the
study of molecular mechanisms of mycoplasma interaction with plant cells and the persistence principles
for these microorganisms and the phytopathogenesis,
conditioned by latter.
Fine mechanisms of mycoplasmosis emergence are
yet to be studied, as the interaction of cells is a complicated and multi-component process. Therefore, our efforts have been directed at the investigation of transformations in the living parasite-host complex on the model
of plant cells, infected with phytopathogenic strains of
acholeplasma [11]. The dominant of these investigations
is the analysis of speci¿cities of signaling and metabolic relations in the network of molecular interactions of
mollicutes and cells of the host macroorganism.
Speci¿c virulence factors have not been determined
for plant mycoplasma, which are the agents of catastrophic epiphytoties, and the phytopathogenesis is
caused by mycoplasma persistence and related phytoimmunity reactions. The damage of plants with phytoplasmosis may be manifested in the form of single
symptoms of mycoplasmosis, and not as epiphytoty,
for a long time [4–7, 12, 13]. Therefore, it is extremely
important and urgent to conduct a detailed study of the
agents of such dangerous diseases and the mechanisms
of manifestation of their phytopathogenic properties
to prevent the occurrence of mycoplasma diseases of
plants, new to Ukraine.

these mollicutes, A. laidlawii var. granulum st. 118 is
the agent of wheat mycoplasmosis which is capable of
causing the outbreaks of the disease and the decrease in
the yield of infected ¿elds [12, 13].
Among famous biologically active wheat substances
a relevant role is attributed to wheat germ agglutinins
(WGA) – the lectin, which may perform the function of a
plant signaling molecule [14–18]. It promotes the growth
and development of wheat with simultaneous change in
the metabolism of symbiotic bacteria as a communication
factor in the plant-microbe symbiosis. At the same time
there are data on the increase in WGA level in Triticum
vulgare L. plants after the abiogenous stresses under the
impact of drought, osmotic and heat shock. Taking this
into consideration one of the tasks of our work was to
study the impact of this lectin on the agent of wheat light
green dwarf disease – A. laidlawii var. granulum st. 118.
It was demonstrated that the introduction of WGA to the
culture medium of acholeplasma causes the pleiotropic
effect: there is the activation of growth processes, the increase in the total amount of protein compared to the control, the decrease in hemagglutinating activity which leads
to the attenuation of adhesive properties of the pathogen.
We believe that after the direct contact of mollicute glycopolymers and a wheat germ lectin the signal is transmitted inside the cell, due to which metabolism is enhanced,
there is expression of new proteins, and the biomass of
the microorganism is increased. On the other hand, under
the impact of WGA the investigated microorganism demonstrates a change in adhesive properties, which may be
a manifestation of non-speci¿c plant protection due to the
intrusion of the pathogen. It was assumed that it promotes
the transition of the infection into the latent state and longterm persistence of acholeplasma in wheat plants.
Cell cultures are widely used as a model to study
many physiological and biochemical processes in
plants as it allows having adequate estimation of exchange processes in plant cells and their response to
various irritations of the environment in controlled
conditions [9, 11, 19–21]. In our opinion the system of
joint cultivation of the pathogen and cultures of target
plant cells is a convenient model in the study of speci¿cities of plant cell response to the infection with phytopathogenic mycoplasma, thus it was further used in
the investigations of stress condition of plants in conditions of developing arti¿cial mycoplasmosis.

Acholeplasma laidlawii is a mollicute, widely spread
in the environment, which is found in soil, manure,
wastewater, cell cultures, tissues of humans, animals,
and plants [5]. The phytopathogenic representative of

The infestation of plants with obligate pathogens is
accompanied with the increase in the energy content of
cellular processes, in particular, there is the increase in
breathing intensity which is related to the activation of
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enzymatic systems of peroxidase, catalase, polyphenoloxidase which perform the functions of terminal oxidases.
The protection of biological molecules and cell organelles
is carried out by enzymes that catalyze the biotransformation of primary reactive oxygen species (ROS) and low
molecular weight compounds of different chemical nature
that react with these substances [8, 10, 19, 22–25].
There are numerous data in the study of oxidationreduction enzymes in conditions of oxidative stress in
plants, infected with different fungal or bacterial pathogens [19, 22–26]. Taking into account the insuf¿cient
amount of publications on the issues of investigating
these enzymes while infecting plants with mollicutes,
we analyzed the impact of the phytopathogenic mollicute A. laidlawii var. granulum st. 118 on the change
in the activity of peroxidase and catalase of plant cells
in standard in vitro conditions (unpublished data).
For this reason we used callus cultures of sugar beet to
infect them with the mollicute A. laidlawii var. granulum
st. 118. During the initial contacts of the plant and the
pathogen the activity of peroxidase and catalase relative to
the control is increased. Several hours after the infection
there was a decrease in enzymatic activity, after which the
indices were stable. The changes, revealed in the activity
of oxidative enzymes, are related to the induction of defense mechanisms of plant cells as a response to the stress.
It is assumed that polyphenoloxidase (PPO) is activated in case of infesting plant cells with phytopathogenic
organisms. Its function is to oxidize phenols to highly
toxic quinones, inactivating foreign exoenzymes, destroying the cells of pathogens and the host-plant, i.e.
it is involved in the reaction of plant hypersensitivity
[8, 22]. The analysis of PPO activity in callus tissues of
sugar beet demonstrated that A. laidlawii var. granulum strain 118 has a considerable impact on the change
in enzyme activity which may be compared to the effect of hydrogen peroxide activity.
Thus, it may be concluded that the infection of sugar
beet calluses with the cells of phytopathogenic acholeplasma leads to the stimulation of defense reactions
of plant cells – temporary increase at the early stages
of the activity of peroxidase and catalase enzymes,
participating in the development of systemic acquired
sensitivity as well as polyphenoloxidase enzymes. It
con¿rms the literature data, according to which the
ratio in the activity of different oxidative systems has
adaptive meaning and may be considered as a necessary condition for the manifestation of plant resistance and the content of enzymes of the system of antioxidative protection and low molecular antioxidants
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in different organisms may be considerably different
[8, 22–26]. Thus, as seen from the abovementioned,
the impact of mollicutes on the plant organism may
be considered to be a biotic stress, as its consequence
is a considerable disbalance of antioxidants and prooxidants to the bene¿t of the latter. The oxidative
stress results in the accumulation of reactive oxygen
species, which may act as inducers of corresponding
defense mechanisms in plant cells.
Therefore, immediately after being infected with a
phytopathogenic mollicute the plant tissues are in conditions of severe stress, total metabolism is inhibited. On
the other hand, the stress-induced activation of the enzyme indicates its speci¿c role in overcoming this stress.
The dynamics in the activity of enzymes of phenolic
plant metabolism, in particular, phenylalanine-ammonia-lyase (PAL), when they are infected with the representatives of Mollicutes class, has not been studied yet
and is necessary to disclose the speci¿cities of pathogenesis of plant mycoplasmosis. It was determined that
PAL activity of a plant culture under the impact of A.
laidlawii var. granulum st. 118 starts increasing one hour
after the infection, and in two hours its level increases
4-fold compared to the control. With further cultivation
of calluses in the presence of the pathogen, the level of
PAL activity decreases and 6 hours after the infection it
is only 50 % higher than the indices of the control noninfected samples. After 24 h of cultivation the PAL activity decreases to the initial level and remains the same
during the whole experiment. Compared to other microorganisms, this “outbreak” of activity is non-permanent
[27, 28]. Acholeplasma may be capable of overcoming
the defense activity of non-speci¿c mechanisms of plant
cells and/or avoiding hypersensitivity reactions, which is
a likely constituent of the adaptation of phytopathogenic
mollicutes to long-term persistence. The increase in PAL
activity during the infection of sugar beet calluses with
A. laidlawii var. granulum st. 118 may also be viewed
as a manifestation of defense reactions of plant cells in
response to the activity of the pathogen.
Along with other enzymes the phytopathogenic microorganisms produce extracellular proteases. In many
cases there is some correlation between the activity of
extracellular proteases of the phytopathogen and the
intensity of the plant disease. The proteases of phytopathogenic microorganisms are capable of cleaving the
antimicrobial proteins of plants and playing a relevant
role in the destruction of cellular wall proteins [29].
It was assumed that the ability of producing extracellular enzymes may be one of pathogenicity factors for
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phytopathogenic mollicutes. It was determined that the
mollicute A. laidlawii var. granulum st. 118 is capable
of producing proteolytic enzymes along with nucleases
and some hydrolases into the cultivation medium. It
was also demonstrated that the complex of proteolytic
enzymes, which are a part of the preparation, obtained
by us, is rather manifold and capable of cleaving such
protein substrates as casein, hemoglobin, and ¿brin.

ɇɨɜɿ ɞɚɧɿ ɩɪɨ ɡɛɭɞɧɢɤɚ ɛɥiɞɨ-ɡɟɥɟɧɨʀ ɤɚɪɥɢɤɨɜɨɫɬi
ɡɟɪɧɨɜɢɯ (Acholeplasma laidlawiivar.granulum incertae
sedis) ɜ ɍɤɪɚʀɧɿ: ɮɚɤɬɨɪɢ ɩɚɬɨɝɟɧɧɨɫɬɿ, ɜɿɪɭɥɟɧɬɧɨɫɬɿ
ɬɚ ɪɟɚɤɰɿʀ ɪɨɫɥɢɧɢ-ɝɨɫɩɨɞɚɪɹ
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ȱɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ
ɿɦ. Ⱦ. Ʉ.Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ
ȼɭɥ. Ⱥɤɚɞɟɦɿɤɚ Ɂɚɛɨɥɨɬɧɨɝɨ,154, Ʉɢʀɜ, ɍɤɪɚʀɧɚ, 03680
Ɂɪɨɛɥɟɧɨ ɚɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɦɿɤɨɩɥɚɡɦɨɜɢɯ ɯɜɨɪɨɛ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɜ ɍɤɪɚʀɧɿ. Ⱦɨɫɥɿɞɠɟɧɨ ɡɦɿɧɢ ɮɿɡɿɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ ɤɥɿɬɢɧ
ɪɨɫɥɢɧ ɩɿɞ ɜɩɥɢɜɨɦ ɦɨɥɿɤɭɬɧɨʀ ɿɧɮɟɤɰɿʀ. ɉɨɤɚɡɚɧɨ, ɳɨ
ɧɚ ɪɚɧɧɿɯ ɟɬɚɩɚɯ ɜɡɚɽɦɨɞɿʀ ɬɢɦɱɚɫɨɜɨ ɡɛɿɥɶɲɭɽɬɶɫɹ ɚɤɬɢɜɧɿɫɬɶ ɩɟɪɨɤɫɢɞɚɡɢ, ɤɚɬɚɥɚɡɢ, ɩɨɥɿɮɟɧɨɥɨɤɫɢɞɚɡɢ, ɮɟ-

ɧɿɥɚɥɚɧɿɧ-ɚɦɿɚɤ-ɥɿɚɡɢ. ɍ ɦɨɥɿɤɭɬɿɜ ɩɿɞ ɞɿɽɸ ɪɨɫɥɢɧɧɨɝɨ
ɥɟɤɬɢɧɭ ɡɦɿɧɸɸɬɶɫɹ ɚɞɝɟɡɢɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɜɿɞɛɭɜɚɽɬɶɫɹ
ɫɢɧɬɟɡ ɧɨɜɢɯ ɩɨɥɿɩɟɩɬɢɞɿɜ. ȼɫɬɚɧɨɜɥɟɧɨ ɡɞɚɬɧɿɫɬɶ ɮɿɬɨɩɚɬɨɝɟɧɧɨʀ ɚɯɨɥɟɩɥɚɡɦɢ ɩɪɨɞɭɤɭɜɚɬɢ ɭ ɤɭɥɶɬɭɪɚɥɶɧɟ
ɫɟɪɟɞɨɜɢɳɟ ɤɨɦɩɥɟɤɫ ɩɪɨɬɟɨɥɿɬɢɱɧɢɯ ɮɟɪɦɟɧɬɿɜ. Ɂɪɨɛɥɟɧɨ ɜɢɫɧɨɜɨɤ, ɳɨ ɧɢɡɤɚ ɫɢɝɧɚɥɶɧɢɯ ɜɡɚɽɦɨɞɿɣ ɿ ɦɟɬɚɛɨɥɿɱɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɡɚ ɿɧɮɿɤɭɜɚɧɧɹ ɤɥɿɬɢɧ ɪɨɫɥɢɧ
ɚɯɨɥɟɩɥɚɡɦɨɸ ɨɛɭɦɨɜɥɸɸɬɶ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɚɬɨɝɟɧɭ ɿ
ɡɚɛɟɡɩɟɱɭɸɬɶ ɫɭɦɚɪɧɭ ɜɿɞɩɨɜɿɞɶ ɪɨɫɥɢɧɢ ɧɚ ɫɬɪɟɫ ɭ ɜɢɝɥɹɞɿ ɪɟɚɤɰɿɣ ɡɚɯɢɫɬɭ. ȼɢɫɭɧɭɬɨ ɩɪɢɩɭɳɟɧɧɹ, ɳɨ ɩɟɜɧɿ
ɨɫɨɛɥɢɜɨɫɬɿ ɛɿɨɥɨɝɿʀ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɚɯɨɥɟɩɥɚɡɦ ɜɢɡɧɚɱɚɸɬɶ ɭɧɢɤɚɧɧɹ ɞɿʀ ɦɟɯɚɧɿɡɦɿɜ ɿɦɭɧɿɬɟɬɭ ɪɨɫɥɢɧ ɿ ɫɩɪɢɹɸɬɶ ɬɪɢɜɚɥɿɣ ɩɟɪɫɢɫɬɟɧɰɿʀ ɦɨɥɿɤɭɬɿɜ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɦɿɤɨɩɥɚɡɦɨɡ, ɮɿɬɨɩɚɬɨɝɟɧɧɿ ɚɯɨɥɟɩɥɚɡɦɢ,
ɩɟɪɫɢɫɬɟɧɰɿɹ, ɮɟɪɦɟɧɬɢ.
ɇɨɜɵɟ ɞɚɧɧɵɟ ɨ ɜɨɡɛɭɞɢɬɟɥɟ ɛɥɟɞɧɨ-ɡɟɥɟɧɨɣ
ɤɚɪɥɢɤɨɜɨɫɬɢ ɡɟɪɧɨɜɵɯ (Acholeplasma laidlawiivar.
granulum incertae sedis) ɜ ɍɤɪɚɢɧɟ:
ɮɚɤɬɨɪɵ ɩɚɬɨɝɟɧɧɨɫɬɢ, ɜɢɪɭɥɟɧɬɧɨɫɬɢ
ɢ ɪɟɚɤɰɢɢ ɪɚɫɬɟɧɢɹ-ɯɨɡɹɢɧɚ
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ɢɦ. Ⱦ. Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚɢɧɵ
ɍɥ. Ⱥɤɚɞɟɦɢɤɚ Ɂɚɛɨɥɨɬɧɨɝɨ,154, Ʉɢɟɜ, ɍɤɪɚɢɧɚ, 03680
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɦɢɤɨɩɥɚɡɦɟɧɧɵɯ ɛɨɥɟɡɧɟɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ
ɤɭɥɶɬɭɪ ɜ ɍɤɪɚɢɧɟ. ɂɫɫɥɟɞɨɜɚɧɵ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɥɟɬɨɤ ɪɚɫɬɟɧɢɣ ɩɨɞ ɜɥɢɹɧɢɟɦ ɦɨɥɥɢɤɭɬɧɨɣ ɢɧɮɟɤɰɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɪɟɦɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɤɬɢɜɧɨɫɬɶ ɩɟɪɨɤɫɢɞɚɡɵ, ɤɚɬɚɥɚɡɵ, ɩɨɥɢɮɟɧɨɥɨɤɫɢɞɚɡɵ, ɮɟɧɢɥɚɥɚɧɢɧɚɦɦɢɚɤ-ɥɢɚɡɵ, ɭ ɦɨɥɥɢɤɭɬɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɥɟɤɬɢɧɚ ɢɡɦɟɧɹɸɬɫɹ ɚɞɝɟɡɢɜɧɵɟ ɫɜɨɣɫɬɜɚ, ɩɪɨɢɫɯɨɞɢɬ ɫɢɧɬɟɡ ɧɨɜɵɯ ɩɨɥɢɩɟɩɬɢɞɨɜ. ɍɫɬɚɧɨɜɥɟɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɮɢɬɨɩɚɬɨɝɟɧɧɨɣ ɚɯɨɥɟɩɥɚɡɦɵ ɩɪɨɞɭɰɢɪɨɜɚɬɶ
ɜ ɤɭɥɶɬɭɪɚɥɶɧɭɸ ɫɪɟɞɭ ɤɨɦɩɥɟɤɫ ɩɪɨɬɟɨɥɢɬɢɱɟɫɤɢɯ
ɮɟɪɦɟɧɬɨɜ. ɋɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɪɹɞ ɫɢɝɧɚɥɶɧɵɯ
ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɢ ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɩɪɟɜɪɚɳɟɧɢɣ ɩɪɢ
ɢɧɮɢɰɢɪɨɜɚɧɢɢ ɤɥɟɬɨɤ ɪɚɫɬɟɧɢɣ ɚɯɨɥɟɩɥɚɡɦɨɣ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɩɚɬɨɝɟɧɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɭɦɦɚɪɧɵɣ ɨɬɜɟɬ ɪɚɫɬɟɧɢɹ ɧɚ ɫɬɪɟɫɫ ɜ ɜɢɞɟ ɪɟɚɤɰɢɣ ɡɚɳɢɬɵ.
ȼɵɞɜɢɧɭɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɛɢɨɥɨɝɢɢ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ ɚɯɨɥɟɩɥɚɡɦ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɢɡɛɟɠɚɧɢɟ ɞɟɣɫɬɜɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢɦɦɭɧɢɬɟɬɚ ɪɚɫɬɟɧɢɣ ɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɞɥɢɬɟɥɶɧɨɣ ɩɟɪɫɢɫɬɟɧɰɢɢ ɦɨɥɥɢɤɭɬɨɜ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɢɤɨɩɥɚɡɦɨɡ, ɮɢɬɨɩɚɬɨɝɟɧɧɵɟ ɚɯɨɥɟɩɥɚɡɦɵ, ɩɟɪɫɢɫɬɟɧɰɢɹ, ɮɟɪɦɟɧɬɵ.
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