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MOIIUPESHUIN TOBCIOJTHO 32 BUHSATKOM IiBJICHHUX OE3JIICHUX IISTHOK
crenoBoi 30HW. [loO6aunTh #HOro MoXKHA TEPEeBAKHO HA JICOBHX
TaJISBHHAX Ta MPOCiKaX, Ha MiBJIHI B sIpax, HAa CTCIIOBUX CXHJIaX.

IMepniBens TaBowkanuii, Iwo Brenthis ino (2 ocobunun). B
Ykpaiai momupeHuit MOBCIOMHO, KpiM OE3IIICHUX ITUISTHOK CTEMOBOL
30HU. [lo6agnT MO’KHA Ha JTyKax Ta JCOBHX 0OJIOTaX.

Cri 3a3HauUTH, 10 BCi 1IGHTU(IKOBaHI HAMU BUIU MOIIMPEHI
MOBCIOJHO a00 JIOKAJbHO Ha TEepUTOpii YKpaiHM 1 HACENSIOTh
pI3HOMaHITHI BiKPUTI W €KOTOHHI OiOTOIHM, JTyKH, JICOBi y3iiccs,
TISBHHUA 1 TPOCIKM, YarapHWKH, a TaKOXK caad Ta MpucaauOHi
JUISTHKY, IAPKH 1 CKBEPH, MOJISI, MYCTHPI i iH.
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Nanoparticles are parts or materials that have a size on the
nanometer scale (one billionth of five meters). These parts can have
different shapes (spherical, curved, lamellar, etc.) and can be made of
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different chemical materials (metals, oxides, polymers, composites,
etc.). Nanoparticles are particles or materials with a size in
nanometers, which gives them unique properties. They have a high
potential for application in various spheres of human life, in particular
in medicine, and they are effective [2]. However, it is important to
demonstrate the toxic and mutagenic effect of some nanoparticles,
which limits their effective use in medicine. For example, the
mutagenic effect of nanoparticles of titanium, nickel and taium
requires additional research. Mutations, which are persistent changes
in the genotype, pose certain challenges to potential but also carry
evolutionary weight [3].

The purpose of our study was to study the dependence of
guantitative indicators of mutations in the population of D.
melanogaster on the action of titanium nanoparticles.

The experimental study of the mutagenic effect of titanium
nanoparticles involved the selection of the most suitable test object,
the determination of the composition of the living environment for the
development of test organisms, as well as the development of the
methodology and plan for conducting this study. A pure line of D.
melanogaster of the Canton S line was chosen as a test object for the
analysis of the mutagenic effect of the investigated nanoparticles. The
corresponding population groups of test organisms represented the
wild type of D. melanogaster with dominant manifestations of the
main ones: body color, eye color, wing shape. The mentioned pure
lines of D. melanogaster of the Canton S line were maintained on the
basis of the Department of Biology of the Chernihiv Collegium
National University named after T. G. Shevchenko. The experiment
was conducted from June to December 2023. The study of the
mutagenic effect of titanium nanoparticles was carried out separately
for higher (0.01 g/cm3) and lower (0.001 g/cm3) concentrations.
Approximately 650 sexually mature D. melanogaster plants of the
Canton S line were used for the experiment. To analyze the
characteristics of inheritance of mutational changes, mutation carriers
were analyzed in the first and second generations.

Preliminary analysis of the identified mutations allows us to
establish how certain concentrations of nanoparticles affect the
ontogenesis of D. melanogaster individuals. It is worth noting that the
mutagenic effect of different concentrations can be different, and in
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some cases it may not even be. We consider the features of these
mutations among individuals of D. melanogaster in different
generations in more detail. As before, the control group was separated
to distinguish mutational changes from modification ones. The
absence of changes in the phenotype of D. melanogaster individuals
of the first and second generations of the virus indicates that the
detected phenotypic changes are caused by the mutagenic effects of
nanoparticles themselves, and not by other environmental factors [4].
The hereditary nature of these changes is confirmed by similar
changes in different generations. Considering the specific phenotypic
manifestations of individual mutations, it can be noted that the
mutagenic effect of titanium nanoparticles is manifested, in particular,
in the reduction of the size of the wings, the increase in the length of
the proboscis, and the appearance of additional antennae.

The obtained data on the excellent number of individuals of
different conditions in the first and second generations under the
influence of the analyzed concentrations of the tested titanium
nanoparticles were subjected to statistical methods. The use of the
non-parametric Mann-Whitney U-test confirmed that the number of
individuals of different sexes in the first and second generations is
statistically different under the influence of titanium nanoparticles in
concentrations of 0.01 g/cm3 and 0.001 g/cm3.

To distinguish mutational changes from modification ones, we
separately analyzed the control group, in which the development
medium did not contain the studied nanoparticles [1]. Detection of
white mutations in individuals of the first and second generations in
the control group of diseases about the hereditary nature of other
changes that were expressed in individuals that developed in the
presence of the studied nanoparticles [5]. Also, a significant deviation
was found in the ratio of individuals of different conditions in the
experimental groups from a statistically significant disease about the
possible lethal effect of mutations that arose as a result of the presence
of the studied nanoparticles in the environment, on individuals of a
certain condition (in our case, male).

The processing of the results of the practical research made it
possible to note a number of features. The absence of mutations in
individuals of the first and second generations of the control group
testifies to the hereditary (mutational) nature of other detected changes
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in individuals whose development occurred under the conditions of
the effect of the studied nanoparticles. The detected significant
deviation of the ratio of individuals of different sexes in the
experimental groups from the statistically reliable one indicates the
possible lethal effect of mutations caused by the presence of the
studied nanoparticles in the environment on individuals of a certain
gender (in our case, male). Titanium particles have the greatest
mutagenic effect among the studied nanoparticles (mutations are
detected if even small concentrations of the corresponding
nanoparticles are present in the development environment).
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