Brief information about the project

Name of the project

AP13067924 «Comprehensive studies of some promising
medicinal plant species from the Asteraceae family for
industrial developmenty

Relevance

The production of medicinal products with a focus on the
national industry is closely related to the development of
the pharmaceutical industry. The collection and cultivation
of plants that contribute to the chemical-pharmaceutical
industry can lead to the expansion of an exact and rich raw
material base. The types of useful plants introduced into
production for research purposes are closely related to the
biological characteristics and phytochemical composition
of the flora. In order to study and assess the potential of
new plant species in our flora, thorough and extensive
research is needed. Currently, only 3-4% of the more than
6000 species of plants in our flora are used for
pharmaceutical production. Among the less studied types,
there are representatives of the Asteraceae family as well

Purpose

The goal of the project is to study 3 industrially important
medicinal plants (A. schrenkiana, G. kasachstanicum and
A. tomentosum) of the Asteraceae family growing in
Kazakhstan and to consider the possibilities of expanding
the raw material base based on phytochemical analyses,
ecological-coenotic and resource studies.

Obijectives

1. Carrying out phytocenotic characteristics of plant
communities in which studied medicinal plants

For this task, phytocenotic characteristics of plant
communities involving medicinal plants, this project aims
to gather various types of information to understand the
ecological context and dynamics of these communities will
be carred out. The plant species present in the community,
both medicinal, non-medicinal and which medicinal plants
are dominant, and which are less common will be
identified. The diversity of medicinal plants present in the
community will be assessed. The structure of the
vegetation, including the height, density, and spatial
arrangement of plants within the community will be
described. The interactions between medicinal plants and
other plant species, such as competition for resources or
facilitation will be studied. The cultural and traditional
uses of medicinal plants by local communities, including
harvesting practices, medicinal preparations, and cultural
significance will be explored. By conducting phytocenotic
characteristics, can gaining insights into the ecological
relationships and environmental conditions that influence
the growth and distribution of medicinal plants within
plant communities. These results can inform conservation
efforts, sustainable management practices, and the
utilization of medicinal plant resources for various
purposes.




2.Conducting macroscopic studies of the studied medicinal
plants,

Expecting results or aspects during this stage; the overall
appearance and morphology of the medicinal plant,
including its size, shape, branching pattern, and growth
form (e.g., herbaceous, shrub, tree) will be described.
Some organs of the plant, noting their shape, size,
arrangement, venation pattern, texture, color, and any
specialized anatomical structures will be examined. Any
variations in  macroscopic  characteristics among
individuals of the same species or among different
locations, which may be influenced by abiotic factors,
environmental conditions, or developmental stages will be
considered. By conducting macroscopic studies of
medicinal plants, can gaining valuable information about
their physical characteristics, which is essential for
accurate identification, authentication, and quality control
in various applications, including herbal medicine,
botanical research, and horticulture.

2. Determination of the main biologically active
compounds of the studied medicinal plants medicinal
plants.

Expecting results or aspects during this stage: the overall
appearance and morphology of the medicinal plant,
including its size, shape, branching pattern, and growth
form (e.g., herbaceous, shrub, tree) will be described.
Some organs of the plant, noting their shape, size,
arrangement, venation pattern, texture, color, and any
specialized anatomical structures will examined. Any
variations in  macroscopic characteristics among
individuals of the same species or among different
location, which may be influenced by abiotic factors,
environmental conditions, or developmental stages will be
considered.

By conducting macroscopic studies of medicinal plants,
can gaining valuable information about their physical
characteristics, which is essential for accurate
identification, authentication, and quality control in
various applications, including herbal medicine, botanical
research, and horticulture.

3. Conducting serial experiments on experimental
animals for acute and chronic toxicity of chemical
fractions obtained from researched plants.

When conducting serial experiments on experimental
animals to assess acute and chronic toxicity of chemical
fractions obtained from researched plant extracts, several
expected results and observations may arise. The median
lethal dose (LD50) of the chemical fractions through dose-
response studies. LD50 is the dose of a substance that
causes death in 50% of the treated animals within a
specified time will be stablish. Any immediate adverse
effects or clinical signs in the experimental animals




following acute exposure to varying doses of the chemical
fractions will be observed and documented. These signs
include changes in behavior, neurological symptoms,
respiratory distress, or mortality.  Histopathological
examinations of major organs to identify any tissue
damage, inflammation, necrosis, or other pathological
changes induced by the chemical fractions will be
conducted. Blood parameters, including red blood cell
count, white blood cell count, hemoglobin levels, and
hematocrit, to detect any hematological abnormalities
associated with chronic exposure to the chemical fractions
will be assess. By conducting serial experiments on
experimental animals to evaluate acute and chronic
toxicity of chemical fractions obtained from plant extracts,
can assess the safety profile of these compounds and
inform risk management strategies for their safe use in
pharmaceuticals, herbal medicines, or other applications.

Expected and achieved results

In this project, the development of natural resources of new
promising 3 species of plants belonging to the Asteraceae
family for use in the food, pharmaceutical, perfumery and
cosmetic industries of industrial, national and economic
importance, growing in Kazakhstan, will be studied.

As a result of the implementation of this project, it will
have a great scientific and practical, production value not
only at the domestic level, but also on a global scale, since
the results of the project will contribute to the production
of highly effective drugs of plant origin, on the basis of
which safe drugs with pronounced immunomodulating
activity will be developed.

The implementation of the project results in production
will contribute to the improvement of the country's
economic situation, the development of the scientific
industry, the strengthening of exports and the
strengthening of its reputation on the international
pharmaceutical market.

The potential social significance of the project is related to
providing the domestic pharmaceutical market with a
number of domestic medicinal plants of high quality and
significantly more affordable compared to foreign
analogues, for use in medicinal kits and raw materials for
the production of domestic phytopreparations and will also
allow to contribute to the progressive innovative
development of the economy of the Republic of
Kazakhstan. Participation of young students in the project
will improve the quality of education and prepare highly
qualified specialists, which will affect their career growth
in the future. The results of research are in the field of
effective use of medicinal plant resources, increase of raw
material reserves, and the obtained biologically active
natural compounds (depending on their activity) can be
used as medicines, food additives or ingredients for the
treatment of various diseases.




Conducting studies of biological, chemical and
pharmacological properties of 3 industrially important
medicinal species belonging to the Asteraceae family will
become the main factor of complex studies in the
production of highly scarce domestic drugs from them.
Analysis of the chemical composition and
immunomodulating activity of biologically active
substances obtained from domestic species of plants will
probably replace imports and help domestic producers to
solve the problems of their sufficiency for the effective use
of plant resources of their country. If it is proven that new
compounds, which are not described in the literature, are
obtained from objects of research, they will be included in
the global data bank. The results obtained during the
implementation of this project will serve as the basis for a
candidate's dissertation and a study guide for students.

The results of the project are systematized and printed in
the form of methodological recommendations,
monographs will be published in Kazakh publishing
houses and can be used in the preparation of analytical
normative documents of the Ministry of Health of the
Republic of Kazakhstan on medicinal plant raw materials.
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