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Abstract. The paper presents the results of quantitative assessment of the content 
and morphological characterization of microplastics (MPs) accumulated in the organs 
of adult individuals (n = 43) from three reptile species: the viviparous lizard Zootoca 
vivipara Lichtenstein, 1823, the sand lizard Lacerta agilis Linnaeus, 1758, and the 
common adder Vipera berus Linnaeus, 1758. The species inhabit overlapping ranges, 
are often syntopic, and exhibit zoophagous behavior. The studied individuals were 
collected in the spring-summer period of 2021-2023 from various localities in Tomsk 
Oblast (southeast of Western Siberia). MPs in the size range of 0.15-5 mm were de-
tected in the gastrointestinal tract (GIT) of both lizard species (100�), as well as in 
the GIT and skin of V. berus. The maximum average MP content in the GIT was 
6.80 ± 11.4, with a range of 0 to 32 particles in Z. vivipara collected in 2022. Interan-
nual variations were noted in the contamination level of Z. vivipara: the average MP 
content in the GIT was 3.2-fold lower in 2023 versus 2022. The differences in MP 
content between Z. vivipara and L. agilis were not statistically significant (p > 0.05), 
as were the differences in MP content between the GIT and the skin of V. berus. In the 
GIT of adult individuals of the three species, MPs were represented by microspheres, 
microfilms, irregularly shaped fragments, with microfibers being predominant, com-
prising 64.5� in Z. vivipara and 82.0� in L. agilis, respectively. The study revealed 
the prevalence of MPs with sizes ranging from 0.3 to 1 mm, with the exception of Z. 
vivipara, where most particles did not exceed 300 ȝm (43.5�). The proportion of 
larger particles (! 3 mm) in the organs of V. berus was higher compared to Z. vivipara 
and L. agilis. MP detection in the GIT and skin of adult individuals indicates plastic 
pollution in the taiga zone of Western Siberia. The data obtained represent the first ev-
idence of the presence of MPs in Palearctic reptiles in Russia. 
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Аннотация. Представлены результаты исследований по количественной 

оценке содержания и характеристике морфологии микропластика (МП) в орга-
нах взрослых особей (n = 43) трех видов пресмыкающихся – прыткой ящерицы 
Lacerta agilis L., 1758, живородящей ящерицы Zootoca vivipara Lichtenstein, 1823 
и обыкновенной гадюки Vipera berus L., 1758. Виды имеют перекрывающиеся 
ареалы, часто синтопичны, зоофаги. Исследованные особи отловлены в весенне-
летний период 2021–2023 гг. в ряде локалитетов Томской области (юго-восток 
Западной Сибири). Частицы МП размерного диапазона 0,15–5 мм обнаружены в 
ЖКТ всех особей ящериц (100�), а также в ЖКТ и шкурах гадюки. Максималь-
ное среднее содержание МП в ЖКТ составило 6,80 ± 11,4 с разбросом от 0 до 
32 частиц у Z. vivipara, отловленных в 2022 г. Отмечены межгодовые отличия в 
уровне загрязнения Z. vivipara: в 2023 г. среднее содержание МП в ЖКТ в 
3,2 раза ниже по сравнению с 2022 г. Различия между выборками живородящей 
ящерицы и прыткой ящерицы были незначимыми (p > 0,05), также как и разли-
чия в содержании МП между ЖКТ и кожей обыкновенной гадюки. В ЖКТ 
взрослых особей трех видов МП представлен микросферами, микропленками, 
фрагментами неправильной формы, но преобладают микроволокна: от 64,5� у 
Z. vivipara до 82,0� у L. agiis. В исследованных выборках преобладал МП раз-
мерами от 0,3 до 1 мм за исключением ЖКТ живородящей ящерицы, где боль-
шинство частиц меньше 300 мкм (43,5�). Доля более крупных частиц (! 3 мм) в 
органах змей выше по сравнению с ящерицами. Детекция микропластика в ЖКТ 
и коже взрослых особей ящериц и змей указывает на загрязнение таежной зоны 
Западной Сибири. Полученные данные являются первым доказательством нали-
чия МП у пресмыкающихся Палеарктики на территории России. 

Ключевые слова: микропластик, пресмыкающиеся, биоиндикация, Запад-
ная Сибирь 
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Introduction 
 
Plastic pollution is one of the most pressing environmental challenges of our 

time. Plastics exhibit high durability, exceptional wear resistance, and limited 
natural degradation; however, their widespread use leads to a concerning accu-
mulation of plastic waste and its release into the natural environment. In recent 
years, there has been mounting concern about MPs, small plastic pieces ranging 
in size from 1 ȝm to 5 mm >1@. MPs found in the environment are classified as 
either primary or secondary. Primary MPs are mainly produced in the form of 
tiny granules and are used in production as a raw material for manufacturing 
plastic products >2@. Microgranules are components of cosmetics, household 
chemicals, and industrial abrasives. Secondary MPs, such as films and irregular-
ly shaped fragments, are formed during degradation of larger plastic objects into 
smaller pieces under the influence of various environmental factors >2@. Plastic 
microfibers, originating from textiles (clothing, geotextiles) and fishing gear, are 
also widespread in the environment) >3@. 

The atmosphere, waterways, ocean currents, and animals can transport MPs 
over great distances. MPs have been found in various parts of the globe, includ-
ing marine and freshwater habitats, as well as in soil, and they have a long resi-
dence time in the environment >4@. MPs can react with other pollutants to form 
more complex secondary pollutants with higher toxicity, facilitating their 
transport and transfer along the food chains >5-7@.  

MPs can directly or indirectly affect organisms and pose health risks to both 
animals and humans. Reptiles can easily become entangled in plastic nets and 
ingest bottles, caps, bags or straws, which can lead to physical injuries including 
asphyxiation, organ damage, and even death >8, 9@. The health risks posed by 
MPs to reptiles remain poorly understood. Studies are limited and primarily fo-
cus on aquatic reptiles, such as marine and freshwater turtles >10-15@ and croco-
diles >16@. The loggerhead sea turtle Caretta caretta is recognized as an indica-
tor species to monitor MP pollution globally. It was found that MPs (polypro-
pylene, polyethylene, and cotton fibers) accumulate not only in the GIT of 
C. caretta, but also in its reproductive organs and heart >15@. The impact of MPs 
on lizards and snakes in terrestrial ecosystems remains poorly studied, and the 
available data are extremely fragmentary >17-19@. 
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The aim of this study was to identify the presence of MPs and assess their 
content in specific organs of three widespread Palearctic reptile species: the vi-
viparous lizard, the sand lizard, and the common adder.  

 
Material and methods 

 
The subjects of the study were adult individuals of two lizard species Zooto-

ca vivipara Lichtenstein, 1823 and Lacerta agilis Linnaeus, 1758, as well as the 
common adder Vipera berus Linnaeus, 1758. All the species are widespread in 
Eurasia, including Western Siberia. 

Lacerta agilis, an oviparous species, inhabits a vast range of the territory that 
includes the European part of Russia and extends southward in Siberia to Lake 
Baikal. The sand lizard thrives in the steppe zone, where it inhabits open sunny 
areas. It is commonly found in pine forests, power line clearings, gardens and 
vegetable gardens, roadsides and embankments of roads and railways, as well as 
drained raised bogs, copses, hillsides, and ravines. In forested areas, it often 
lives near human settlements. In soft soil, the sand lizard digs shallow burrows 
up to 70 cm long and uses rodent burrows, voids in piles of stones, old stumps, 
and brushwood piles as shelters >20@.  

Ovoviviparous species, the viviparous lizard and the common adder, inhabit 
almost the entire forest zone of the Palearctic. In terms of biotopic distribution, 
both species prefer mesic habitats. The viviparous lizard prefers humid lowlands 
with natural shelters. It abundantly inhabits deciduous and coniferous forests, 
overgrown clearings, glades, forest edges, and swamps. In the south of Tomsk 
Ob region and the environs of Tomsk, it often shares the habitat with the sand 
lizard in the transitional zones between dry and humid biotopes. The viviparous 
lizard is often found near fallen logs, old stumps, and at the bases of large tree 
trunks. The species does not dig its own burrows, but uses voids between roots, 
moss hummocks, and abandoned burrows of small rodents as shelters. Of the 
54 described winter burrows of Z. vivipara, 75.9� were found in agrogenic soil 
(vegetable gardens, arable land, and orchards). In soil at a depth of 15-25 cm, the 
number of winter burrows is 2.8-fold higher, and the number of hibernating liz-
ards in these shelters is 1.5-fold higher than at a depth of 0-15 cm (p < 0.01) 
>21@.  

The common adder is unevenly distributed in the forest and forest-steppe 
zone, forming high-density clusters in certain areas known as hotbeds. It inhab-
its forest edges, glades, overgrown burnt areas, peat bogs, banks of reservoirs, 
and abandoned villages. The species hibernates at depths ranging from 40 cm to 
2 m, below the freezing zone. It uses rodent burrows, soil cracks, voids among 
tree roots and peat bogs as winter burrows >20@.  

Lizards and snakes were collected in the first half of summer (June 2021-
2023) from three localities of Tomsk district, Tomsk Oblast: localities 1 and 2 
are situated on the right bank of the Tom River: the villages of Anikino 
(56�24
N, 84�59
E) and Zonalny (56�25
N; 85�01
E); locality 3 is located on the 
left bank of the Tom River: the village of Timiryazevsky (56�29
N, 84�52
E). 
The study areas are part of the Tomsk suburban area and are subject to anthropic 
load (arable land, garden plots, highways and railways, holiday homes and chil-
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dren’s camps, and construction of microdistricts). Lizards were captured by 
hand or with a net; a stick with a hook was used to catch snakes. Fabric bags and 
specialized containers were employed to transport the specimens to the laborato-
ry for further processing. Within 24-48 hours after capture, 43 individuals of 
lizards and snakes were anesthetized with tricaine; their body weight (g) was 
determined and body length (L - Longitudo corporis) was measured. For lizards, 
measurements were taken using a digital caliper (CHIZ SHTCTC-1-150-0.01) 
with an accuracy of 0.1 mm, and a tape measure was used for measuring snakes. 
Fixation of individuals and organs (skin, lungs, liver, intestines) was performed 
in 70� ethanol or a 10� formalin solution to determine the accumulation of 
MPs and sub-micron plastics (SMPs) using specialized methods. The procedures 
adhered to international and national requirements for appropriate and humane 
treatment of animals.  

Sample preparations from reptile organs and MP extraction were performed 
using a method previously developed and tested for fish organs >22@ with some 
modifications. The procedure included the following stages: (a) alkaline hydrol-
ysis of organs in a 10� KOH solution at 55�C for 48 h with periodic stirring; 
(b) separation of particles by density in a saturated NaCl solution for 24 h; 
(c) treatment of the upper phase with 96� ethyl alcohol (10� v/v) at 50�C to 
remove saponified lipids; (d) vacuum filtration to collect particles on a glass 
fiber filter with a pore size of 1 ȝm (Membrane Solutions, China) for subsequent 
quantitative and qualitative analyses. Blank samples containing reagent solu-
tions (KOH, NaCl, ethanol) and undergoing the above processing stages were 
analyzed in parallel to assess external contamination during sample preparation. 
For each series of 10 samples of reptile organs, 5 control samples were prepared 
and examined. The content of fibers within the target size range of 0.15-5 mm in 
the control samples varied from 0 to 2 items/filter. When fibers were detected in 
the control samples, the results of quantitative assessment of MPs in the entire 
series of natural samples were corrected accordingly.  

Microscopic, morphological and photomicrographic analyses of particles 
were conducted using an MSP-1 stereomicroscope (LOMO, Russian Federa-
tion), a ToupView USB 2.0 CMO S digital camera (ToupTek Photonics, China), 
and ToupView 3.7.6273 software. The hot needle test was employed to identify 
MPs among particles extracted from the reptiles. This method enables the classi-
fication of synthetic polymer particles based on the plastic/non-plastic principle 
>23, 24@. A heated dissecting needle was brought into contact with the suspected 
particle under microscopic control; plastic particles melted, while organic parti-
cles darkened or burned. The MP content was expressed in terms of MP items 
per individual. MPs exhibited a variety of shapes, including spheres, films, fi-
bers, and irregularly shaped fragments. Depending on their size, MPs were di-
vided into small particles of 150-300, 301-1000 ȝm and further up to the maxi-
mum size of 5000 ȝm with a step of 1000 ȝm, as was previously described >25@. 

Primary data processing was performed using Microsoft Excel 2010. The sta-
tistical analysis was conducted with Statistica 8.0 (Statsoft). The following indi-
cators were calculated: sample size (n), arithmetic mean ([ժ ), standard deviation 
(SD), standard error of mean (m[ժ ), range of values (lim). For pairwise comparison, 
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Student’s t-tests (p < 0.05) were employed for variables with a normal distribu-
tion, and the Mann-Whitney test (p � 0.05) was used for comparison when data 
were not normally distributed. 

 
Results and discussion 

 
MPs with different sizes (0.15-5 mm) and morphologies were found in the 

GIT and skin of V. berus, as well as in the GIT of both lizards, Z. vivipara and 
L. agilis (Fig. 1). 

The results of quantitative assessment of MPs accumulated in the organs of 
reptiles are summarized in Table 1. The MP content in the GIT of Z. vivipara 
collected in 2022 attained 6.80 ± 11.4. Interannual variations were recorded 
in the contamination level of Z. vivipara: the average MP content in the GIT was  
 

 

 
Fig. 1. Light micrographs of MPs: fibers and fragment from the GIT of V. berus (a, b);  

a film (c) and a fragment from the skin of V. berus (d), a fragment (e) and a fiber (f)  
from the GIT of Z. vivipara; spheres (g) and a fragment (h) from the GIT of L. agilis.  

Scale bar: 500 �m 

 
Table 1  

Quantitative content of MPs in the organs of reptiles  
(Tomsk district, Tomsk Oblast, 2021-2023) 

Indicator 
GIT 

V. berus 
(skin) L. agilis Z. vivipara 

(2022) 
Z. vivipara 

(2023) V. berus 

n 20 7 4 12 12 

[ժ  3.42 6.80 2.10 3.86 5.64 

SD 4.40 11.4 0.96 2.43 6.37 

m[ժ  0.98 4.32 0.48 0.70 1.84 

lim 0-19 0-32 1-3 1-8 0-20 

Note. n - sample size, [ժ  - arithmetic mean, SD - standard deviation, m[ժ  - standard error of mean, lim - 
range of values. 
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3.2-fold lower in 2023 versus 2022. The differences in MP content between 
Z. vivipara and L. agilis were not statistically significant (p > 0.05), nor were the 
differences in MP content between the GIT and skin of the common adder. 

The studied reptiles exhibit different ingestion patterns for MPs of different 
shapes and sizes (Fig. 2). The majority of ingested MPs were fibers (from 64.5� 
in Z. vivipara to 82� in L. agilis). The GIT of Z. vivipara was found to contain 
2-fold more fragments compared to V. berus and almost 5-fold more fragments 
compared to L. agilis (Fig. 2a). Spheres were identified only in the GIT of both 
lizards. The revealed differences are associated with different dietary patterns, 
trophic links, and habitat conditions. 

Zootoca vivipara from the studied sample consumed more MPs � 0.3 mm 
(43.5� of the total MPs) compared to L. agilis with only 16.2� of the fine par-
ticles and the majority of larger MPs of 0.3-1 mm in size (Fig. 2). In the GIT and 
skin of V. berus, 0.3-1 mm MPs were the most abundant. Compared to both liz-
ards, the common adder consumed and accumulated in the skin were the most 
abundant. Compared to both lizards, the common adder consumed and accumu-
lated in the skin more particles of 3-4 and 4-5 mm in size (p < 0.05). Moreover, 
the proportion of larger MPs (! 3 mm) accumulated in different organs of the 
common adder was approximately the same, amounting to 13.6� in the GT tract 
and 13� in skin (Fig. 2).  

In the taiga zone of Western Siberia, reptiles, being poikilotherms, spend 
most of their annual cycle hibernating, with the active period lasting 4.4-
5.5 months. Sand and viviparous lizards, as well as the common adder, are diur-
nal. The daily time budget divided into nighttime sleep and daytime activity is 
affected by different environmental factors. The soil characteristics are of great 
importance. Body temperature is regulated behaviorally, primarily via daily 
movements between shaded and sunny areas, or out and into the shelter. Active  
 

 
Fig. 2. Percentage of MPs from the GIT and skin of V. berus  

and the GIT of Z. vivipara and L. agilis by shape (a) and size (b)  
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behavioral forms include mating games, feeding, basking, and locomotor activi-
ty (foraging behavior) during molting. Inactive behavior includes nighttime 
sleep and daytime rest in the shelter. At the Timiryazevo site, we have estimated 
the time budget (24 hours) for lizards. Adult males and females of the sand liz-
ard (n = 7) spend 78-89� of their time resting in the shelter, 2� basking, 2-4� 
moving, 3-5� hunting, and 2-13� slumbering during the daytime >26@.  

In all the studied species, MPs of different shapes and sizes were detected in 
the GIT and (in the common adder) in the skin. This indicates plastic contamina-
tion of the substrate surfaces, shelters and winter burrows, and most importantly, 
food items. 

The atmosphere is an important transport medium for anthropogenic poly-
meric particles, including MPs >27@. Analysis of particles deposited to snow 
cover allows for tracking the amount and transport of atmospheric MPs. For 
example, anthropogenic polymeric particles, including various types of plastic 
and viscose fibers and microfragments, were identified in snow samples from 
Western Siberia >28@. The maximum estimated particle mass loading was 
4444 ± 1530 mg/m2 or 2817 ± 915 items/m2. Fibers were the dominant shape of 
MPs, accounting for more than 90� of the total particles, due to their aerody-
namic properties and large atmospheric transport potential. Fibers are the most 
abundant form of MPs found in the environment. Compared to secondary forms 
of particles (fragments, films) and spheres, microfibers are one of the most 
common microparticle pollutants in surface water bodies of Western Siberia and 
other regions of the Russian part of Eurasia >29@. 

MPs were found in samples of agrogenic gray and dark gray forest soils from 
the taiga forest zone, as well as in samples of southern and ordinary agrogenic 
chernozems from the steppe region of Western Siberia taken from a depth of  
0-10 cm. The most common MPs (! 80�) in samples of agrogenic soils from the 
two natural climatic zones were transparent fibers of different sizes >30, 31@. 
MPs are readily transported in soil layers by invertebrates, including termites, 
ants, and earthworms >32@. Invertebrates facilitate the transfer of organic and 
inorganic substances within and between soil systems. In plastic-contaminated 
environments, insects and worms moving through the soil horizons facilitate the 
dissemination of plastic particles and synthetic fibers via active transportation of 
soil and debris between habitats >33@. 

Both lizards and young snakes feed on various systematic and ecological 
groups of invertebrates that can be involved in MP circulation. Reptiles are not 
apex consumers in trophic chains, being prey items for numerous vertebrates 
and hosts for ecto- and endoparasites. 

The sand lizard predominantly inhabits artificial pine plantations and coastal 
slopes. The viviparous lizard prefers humid lowlands with well-developed her-
baceous vegetation and diverse and abundant invertebrates. The sand lizard and 
the viviparous lizard often live together, but their diet varies significantly. The 
study conducted in Tomsk Ob region has revealed that the sand lizard’s diet 
primarily consists of invertebrates: herpetobionts (38.7�) and chortobionts 
(47.1�) (hymenopterans, orthopterans, and coleopterans); less common are her-
petobiont arthropods (10.3�) and hydrobionts (mollusks) (3.5�). The diet de-
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pends on the season, the type of biotope, and the sex and age of the lizard. Juve-
nile lizards generally prefer smaller and softer food items: spiders, caterpillars 
and cicada larvae. The average weight of a food bolus is 500 mg (max 1530 mg). 
Compared to L. agilis, about 40� of the viviparous lizard’s diet consists of for-
est pests (leaf beetles, click beetles, weevils, leafhoppers, aphids, bugs, and cat-
erpillars), mollusks, cicadas, as well as aphids, stoneflies, mosquitoes, and milli-
pedes. An adult lizard consumes from 121 to 295 mg of invertebrates per day. 
Juvenile lizards prefer small spiders, leafhopper larvae, and caterpillars. Lizards 
primarily affect zoo- and phytophages, with the annual instantaneous consump-
tion up to 20� of the available prey biomass >20@.  

Data on the interaction between insects and MPs in terrestrial and aquatic 
ecosystems, as well as the associated ecotoxicological consequences, are frag-
mentary. Recent studies have shown various adverse effects of MPs on the diet, 
growth, reproduction, and behavior of insects >34@. It has been revealed that MP 
consumption is detrimental to growth and development of some insect species, 
while others exhibit tolerance to MP exposure. For example, mosquitoes provide 
a new pathway for MP accumulation from aquatic to terrestrial environments, 
preserving particles during metamorphosis and exacerbating the issue of plastic 
contamination >35@. Certain representatives of beetles and lepidopterans can di-
gest plastic. Zophobas morio larvae can survive and even thrive on a diet con-
sisting solely of plastic, which is assimilated with the help of their gut microbio-
ta >36@. Significant amounts of MPs have been found in insect larvae from natu-
ral populations >37@ and in bee products >38@. Since many invertebrates are part 
of the diet of amphibians, reptiles and birds, MPs can be easily transferred 
through the food chain.  

The common viper primarily feeds on small mammals, amphibians (brown 
frogs, newts), less often shrews, lizards, small passerines and their chicks. Juve-
nile snakes prefer insects, worms, mollusks, and underyearling frogs. In certain 
years, the common viper’s diet is dominated by mouse-like rodents (up to 62�), 
amphibians (sharp-nosed frogs, 43-72�), with reptiles (viviparous lizards), 
shrews, and chicks of small passerines being less frequently consumed. The 
common viper’s diet composition increases due to the stomach content of prey 
species. In years when the primary food source (mouse-like rodents) is scarce, 
the diet mainly consists of amphibians. Insect and arachnid remains, as well as 
plant remains consisting of sphagnum, cranberry leaves, and wild rosemary were 
found in 35� of stomachs and guts. In addition, four red-backed vole cubs, five 
common whitethroat chicks, three adult moor frogs, and juvenile viviparous liz-
ards were identified in the GIT of the common adder >20@.  

In 2022-2023, a quantitative and qualitative analysis was conducted on the 
composition of MPs of similar size found in the GIT of rodents (order Rodentia) 
(n = 45) from areas where individuals of the common adder were collected. The-
se included the striped field mouse Apodemus agrarius Pallas, 1771, common 
tundra vole Mycrotus oeconomus Palas, 1776, gray red-backed vole Clethiono-
mys rufocanus Sundevall, 1846, and northern red-backed vole Cl. rutilus (order 
Rodentia) >39, 40@. It was shown that in the striped field mouse with a high va-
lence for food items, the average MP content in the GIT was 1.7-fold higher 
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than that in the common tundra vole. The GIT of the field mouse contained an 
average of 0.6 film-shaped particles, 0.5 fibers, and 0.1 fragments, while the 
corresponding figures for the root vole were 0.1, 0.2, and 0.4 >39@. In the forest 
vole (genus Clethionomys), MPs were detected in 27� of cases (n = 24): 0.3-1 
and 2-3 mm films were found in Cl. rutilus (plant polyphage), and 0.3-1 mm 
films and 1-2 mm fibers dominated in Cl. rufocanus (phytophagous) >40@. 
The common adder can consume both juvenile and adult amphibians that have 
ingested MPs >25@.  

Thus, the entry of MPs into the organism of reptiles living in the study area 
can occur both directly from the environment and indirectly through trophic 
chains. 

 
Conclusion 

 
The study was the first to describe accumulation of MPs ranging from 0.15 

to 5 mm in size in the GIT and skin of widespread Palearctic reptile species, in 
particular, the viviparous lizard, the sand lizard, and the common adder. 
The presence and accumulation of MPs of various shapes and sizes in the GIT of 
two lizard species, as well as in the GIT and skin of the common adder, are most 
likely associated with the dietary patterns, trophic links, and habitat conditions. 
MP consumption by reptiles is affected by the level of plastic pollution of food 
items, substrate surfaces for insolation and hunting, shelters, and winter burrows 
in the soil. The MPs detected in the GIT and skin of reptiles restricted to the 
study area were mainly represented by irregularly shaped fragments, spheres, 
and films, with fibers being predominant (64.5-82.0�), which is consistent with 
data previously reported for soils, snow cover, and surface waters in Western 
Siberia. In general, MP accumulation in the GIT and skin of reptiles indirectly 
indicates the terrestrial ecosystem pollution within the taiga zone. Lizards and 
snakes are involved in the MP circulation in Western Siberia and can serve as 
biological indicators of environmental pollution.  

 
References 

 
1. Thompson RC, Olsen Y, Mitchell RP, Davis F, Rowland S, John A, Mcgonigle DF, Rus-

sellet A. Lost at sea: Where is all the plastic" Science. 2004;304:838. doi: 10.1126/ 
science.1094559 

2. Geilfusa N;, Munsona KM, Sousab J, Germanova Y, Bhugaloo S, Babb D, Wang F. 
Distribution and impacts of microplastic incorporation within sea ice. Marine Pollution 
Bulletin. 2019;145:463-473. doi: 10.1016/j.marpolbul.2019.06.029 

3. Periyasamy AP, Tehrani-Bagha A. A review on microplastic emission from textile mate-
rials and its reduction techniques. Polymer Degradation and Stability. 2022;199:109901. 
doi: 10.1016/j.polymdegradstab.2022.1099 

4. Wu P, Huang J, Zheng Y, Yang Y, Zhang Y, He F, Chen H, 4uan G, Yan J, Li T, Gao B. 
Environmental occurrences, fate, and impacts of microplastics. Ecotoxicology and Envi-
ronmental Safety. 2019;184:109612. doi: 10.1016/j.ecoenv.2019.109612 

5. Duncan EM, Arrowsmith J, Bain C, Broderick AC, Lee J, Metcalfe K, Godley BJ. The 
true depth of the Mediterranean plastic problem: Extreme microplastic pollution on ma-
rine turtle nesting beaches in Cyprus. Marine Pollution Bulletin. 2018;136:334-340. 
doi: 10.1016/j.marpolbul.2018.09.019 

https://pubmed.ncbi.nlm.nih.gov/?term=Bhugaloo+S&cauthor_id=31590811
https://pubmed.ncbi.nlm.nih.gov/?term=Babb+D&cauthor_id=31590811
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+F&cauthor_id=31590811
https://doi.org/10.1016/j.marpolbul.2019.06.029


Kuranova V.N., Zaiko A.V., Frank Y.A. Microplastics in reptiles: Assessment of particle 
 

195 

6. Sighicelli M, Pietrelli L, Lecce F, Iannilli V, Falconieri M, Coscia L, Di Vito S, Nuglio S 
and Zampetti G. Microplastic pollution in the surface waters of Italian subalpine lakes. 
Environmental Pollution. 2018;236:645-651. doi:10.1016/j.envpol.2018.02.008 

7. Campanale C, Massarelli C, Savino I, Locaputo V, Uricchio VF. A detailed review study 
on potential effects of microplastics and additives of concern on human health. Interna-
tional Journal of Environmental Research and Public Health. 2020;17(4):1212. doi: 10. 
3390/ijerph17041212 

8. Strine CT, Silva I, Crane M, Nadolski B, Artchawakom T, Goode M, Suwanwaree P. 
Mortality of a wild King Cobra, Ophiophagus Hannah cantor, 1836 (Serpentes: Ela-
pidae) from northeast Thailand after ingesting a plastic bag. Asian Herpetological Re-
search. 2014;5:284-286. doi: 10.3724/SP.J.1245.2014.00284 

9. Sindha P, Vyas R, Mistry V. Entanglement in fishing nets: Deaths of Indian Rock Py-
thons (Python molurus). RCF Reptiles Amphibians. 2020;26:248-249. doi: 10.17161/ 
randa.v26i3.14427 

10. Gregory MR. Environmental implications of plastic debris in marine settings-entangle-
ment, ingestion, smothering, hangers-on, hitch-hiking and alien invasions. Philosophical 
Transactions of the Royal Society B: Biological Sciences. 2009;364:2013-2025. doi: 10. 
1098/rstb.2008.026 

11. Casale P, Affronte M, Insacco G, Freggi D, Vallini C, Pino d
Astore P, Basso R, Paolil-
lo G, Abbate G, Argano R. Sea turtle strandings reveal high anthropogenic mortality in 
Italian waters. Aquatic Conservation. 2010;20:611-620. doi: 10.1002/aqc.1133 

12. M�llera C, Townsendb K, Matschullat J. Experimental degradation of polymer shopping 
bags (standard and degradable plastic, and biodegradable) in the gastrointestinal fluids of 
sea turtles. Science of the Total Environment. 2012;416:464-467. doi: 10.1016/j. 
scitotenv.2011.10.069 

13. Beckwith VK, Fuentes MMPB. Microplastic at nesting grounds used by the northern 
Gulf of Mexico loggerhead recovery unit. Marine Pollution Bulletin. 2018;131:32-37. 
doi: 10.1016/j.marpolbul.2018.04.001 

14. Marn N, Jusup M, Kooijman SALM, Klanjscek T. 4uantifying impacts of plastic debris 
on marine wildlife identifies ecological breakpoints. Ecology Letters. 2020;23:1479-
1487. doi: 10.1111/ele.13574  

15. Costello L, Zetterstr|m A, Gardner P, Crespo-Picazo JL, Bussy C, Kane I, Shiels HA. 
Microplastics accumulate in all major organs of the mediterranean loggerhead sea turtle 
(Caretta caretta). Marine Environmental Research. 2025;208:107100. doi: 10.1016/j. 
marenvres.2025.107100  

16. Gonzalez-Jauregui M, Borges-Ramirez M, BaraoNobrega JAL, Escamilla A, Dzul-Caa-
mal R, Osten JR. Stomach flushing technique applied to quantify microplastics in Croco-
dilians. MethodsX. 2019;6:2677-2685. doi: 10.1016/j.mex.2019.11.013 

17. Hou DM, Rao D4. Microplastics: Their effects on Amphibians and Reptiles-A review. 
Pakistan Journal of Zoology. 2022;54(6):2931-2951. doi: 10.17582/journal.pjz/202108 
20080823 

18. AltunÕúÕk A, YÕldÕz MZ, TatlÕ HH. Microplastic accumulation in a lizard species: Obser-
vations from the terrestrial environments. Environmental Pollution. 2024;359:1-10. 
doi: 10.1016/j.envpol.2024.124754 

19. Dursun С, Candan K, Karao÷lu K, Ilgaz C, Kumlutaú Y, Elif YÕldÕrÕm Caynak EY, 
Gul S. Microplastic accumulation in snakeဩeyed lizard (Ophisops elegans Menetries, 
1832) after longဩterm monitoring: habitats matter, not years. Environmental Sciences Eu-
rope. 2025;37(8):1-10. doi: 10.1186/s12302-024-01042-0 

20. Kuranova VN, Yartsev VV. Bioraznoobrazie Tomskogo Priob
ya. Zemnovodnye i pre-
smykayushchiesya: uchebnoe posobie >Biodiversity of the Tomsk Ob Region. Amphibi-
ans and reptiles: A textbook@. Tomsk: Tomsk State University Publ.; 2020. 148 p. 
In Russian 

21. Kuranova VN, Yakovlev VA. Places, times and wintering conditions of the viviparous 
lizard Zootoca vivipara (Lichtenstein, 1823) (Sauria: Lacertidae) in Western Siberia. 

https://doi.org/10.1016/j.envpol.2018.02.008
https://doi.org/10.3724/SP.J.1245.2014.00284
https://doi.org/10.17161/randa.v26i3.14427
https://doi.org/10.17161/randa.v26i3.14427
https://onlinelibrary.wiley.com/authored-by/Vallini/Carola
https://onlinelibrary.wiley.com/authored-by/Pino+d%27Astore/Paola
https://onlinelibrary.wiley.com/authored-by/Basso/Roberto
https://onlinelibrary.wiley.com/authored-by/Paolillo/Giuseppe
https://onlinelibrary.wiley.com/authored-by/Paolillo/Giuseppe
https://onlinelibrary.wiley.com/authored-by/Abbate/Graziana
https://onlinelibrary.wiley.com/authored-by/Argano/Roberto
https://doi.org/10.1002/aqc.1133
https://doi.org/10.1016/j.scitotenv.2011.10.069
https://doi.org/10.1016/j.scitotenv.2011.10.069
https://doi.org/10.1111/ele.13574
https://pubmed.ncbi.nlm.nih.gov/?term=Costello+L&cauthor_id=40203720
https://pubmed.ncbi.nlm.nih.gov/?term=Zetterstr%C3%B6m+A&cauthor_id=40203720
https://pubmed.ncbi.nlm.nih.gov/?term=Gardner+P&cauthor_id=40203720
https://pubmed.ncbi.nlm.nih.gov/?term=Crespo-Picazo+JL&cauthor_id=40203720
https://pubmed.ncbi.nlm.nih.gov/?term=Bussy+C&cauthor_id=40203720
https://pubmed.ncbi.nlm.nih.gov/?term=Kane+I&cauthor_id=40203720
https://pubmed.ncbi.nlm.nih.gov/?term=Shiels+HA&cauthor_id=40203720
https://www.sciencedirect.com/journal/marine-environmental-research
https://www.sciencedirect.com/journal/marine-environmental-research/vol/208/suppl/C
https://doi.org/10.1016/j.marenvres.2025.107100
https://doi.org/10.1016/j.marenvres.2025.107100
https://doi.org/10.1016/j.mex.2019.11.013
https://dx.doi.org/10.17582/journal.pjz/20210820080823
https://dx.doi.org/10.17582/journal.pjz/20210820080823
https://www.sciencedirect.com/journal/environmental-pollution


Ɂоология / Zoology 
 

196 

Current Studies in Herpetology. 2025;25(1-2):37-52. In Russian, English summary. 
doi: 10.18500/1814-6090-2025-25-1-2-37-52 

22. Vorobiev DS, Frank YA, Rakhmatullina SN, Vorobiev ED, Poskrebysheva YR, Ola-
dele O, Trifonov AA. Microplastic ingestion by fish with different feeding habits in the 
Ob and Yenisei Rivers. Vestnik Tomskogo gosudarstvennogo universiteta. Biologiya - 
Tomsk State University Journal of Biology. 2024;66:252-266. In Russian, English 
summary. doi: 10.17223/19988591/66/13 

23. Lusher AL, Brnte ILN, Munno K, Hurley RR, Welden NA. Is it or isn’t it: The impor-
tance of visual classification in microplastic characterization. Applied Spectroscopy. 
2020;74:1139-1153. doi: 10.1177/0003702820930733 

24. Lusher AL, Welden NA, Sobral P, Cole M. Sampling, isolating and identifying micro-
plastics ingested by fish and invertebrates. Analytical Methods. 2017;9:1346-1360. 
doi: 10.1039/C6AY02415G  

25. Kuranova VN, Frank YA, Rakhmatullina SN, Epova LA. Accumulation of microplastics 
by the Siberian frog Rana amurensis (Anura, Amphibia) in the West Baikal region. In-
land Water Biology. 2024;17:345-353. doi: 10.1134/S1995082924020081 

26. Kuranova VN. Osobennosti aktivnosti i povedeniya dvukh blizkorodstvennykh vidov 
latsertid - zhivorodyashchey (Zootoca vivipara) i prytkoy (Lacerta agilis) yashcherits 
>Peculiarities of activity and behavior of two closely related species of lacertids - vivip-
arous (Zootoca vivipara) and sand lizards (Lacerta agilis)@. In: Polevyye i eksperi-
mental'nyye issledovaniya nazemnykh pozvonochnykh: uchebno-metodicheskoye 
posobiye dlya biologicheskikh spetsial'nostey vuzov >Field and experimental studies of 
terrestrial vertebrates: a teaching aid for biological specialties of universities@. Tomsk: 
Izdatelskij dom TSU; 2019. pp. 42-53. In Russian 

27. Batool I, 4adir A, Levermore JM, Kelly FJ. Dynamics of airborne microplastics, ap-
praisal and distributional behaviour in atmosphere: A review. Science of the Total Envi-
ronment. 2022;806:150745. doi: 10.1016/j.scitotenv.2021.15074529  

28. Frank YA, Tatsii D, Rednikin AR, Plach A, Rakhmatullina SN, Vorobiev DS, Stoh A. 
It is snowing microplastics in Western Siberia. Environmental Pollution. 2025; 
364(Pt.1):125293. doi: 10.1016/j.envpol.2024.125293 

29. Frank Y, Ershova A, Batasheva S, Vorobiev E, Rakhmatullina S, Vorobiev D, Fakhrul-
lin R. Microplastics in freshwater: A focus on the Russian inland waters. Water. 
2022;14(23):3909. doi: 10.3390/w14233909 

30. Merzlyakov OE, Ruchkina KV. Mikroplastik v pochvakh: razrabotka metodov ob-
naruzheniya na primere sel
skokhozyaystvennykh pochv Zapadnoy Sibiri >Microplastics 
in soils: development of detection methods using the example of agricultural soils in 
Western Siberia@. In: Trudy I Vserossiyskoy konferentsii s mezhdunarodnym uchastiyem 
po zagryazneniyu okruzhayushchey sredy mikroplastikom “Mikroplastik Okruzhayush-
chaya sreda-2022” (MPE-2022). >Proceedings of the I All-Russian Conference with in-
ternational participation on environmental pollution with microplastics �MicroPlas-
ticsEnvironment-2022� (MPE-2022). (Shira village, Khakassia, 02-06 August, 2022)@. 
Tomsk: Tomsk State University Publ.; 2022. pp. 91-94. In Russian 

31. Ruchkina KV, Merzlyakov OE. Morfologicheskiye khrakteristiki mikroplastika v ag-
ropochvakh tayezhno-lesnoy i stepnoy zony Zapadnoy Sibiri >Morphological characteris-
tics of microplastics in agrosoils of the taiga-forest and steppe zones of Western Siberia@. 
In: II Nikitinskiye chteniya "Aktual'nyye problemy pochvovedeniya, agrokhimii i ekologii 
v prirodnykh i antropogennykh landshaftakh". Materialy nauch. konf. >II Nikitin Read-
ings �Current Problems of Soil Science, Agrochemistry and Ecology in Natural and An-
thropogenic Landscapes�. Proc. of the Sci. Conf.@. Perm; 2023. pp. 531-535. In Russian  

32. Rillig M, Ziersch L, Hempel S. Microplastic transport in soil by earthworms. Scientific 
Reports. 2017;7:1362. doi: 10.1038/s41598-017-01594-7 

33. Anderson JM. Invertebrate-mediated transport processes in soils Agriculture. Ecosystems 
& Environment. 1998;24:5-19. doi: 10.1016/0167-8809(88)90052-7 

https://www.sciencedirect.com/journal/environmental-pollution
https://doi.org/10.1016/j.envpol.2024.125293


Kuranova V.N., Zaiko A.V., Frank Y.A. Microplastics in reptiles: Assessment of particle 
 

197 

34. Li JY, Yu Y, Craig NJ, He W, Su L. Interactions between microplastics and insects in 
terrestrial ecosystems-A systematic review and meta-analysis. Journal of Hazardous Ma-
terials. 2024;462:132783. doi: 10.1016/j.jhazmat.2023.132783  

35. Simakova AV, Varenitsina АА, Babkina IB, Andreeva YV, Frank YA. Ontogenetic 
transfer of microplastics in natural populations of malaria mosquitoes in Western Siberia. 
Entomologia Experimentalis et Applicata. 2024;172(11):1046-1053. doi: 10.1111/eea. 
13509 

36. Hosseini FS, Asoodeh A, Ostad Movahed S, Makhdoumi A. An integrated approach for 
plastic polymer degradation by the gut bacterial resident of superworm, Zophobas morio 
(Coleoptera: Tenebrionidae). Environmental Science and Pollution Research. 2024;31: 
60359-60370. doi: 10.1007/s11356-024-35244-z 

37. Windsor FM, Tilley RM, Tyler CR, Ormerod SJ. Microplastic ingestion by riverine ma-
croinvertebrates. Science of the Total Environment. 2019;646:68-74. doi: 10.1016/j. 
scitotenv.2018.07.271. 

38. Rani-Borges B, Arena MVN, Gomes IN, Lins LHFC, Cestaro LSC, Pompro M, An-
do RA, Alves-Dos-Santos I, Toppa RH, Martines MR, 4ueiroz LG. More than just 
sweet: Current insights into microplastics in honey products and a case study of 
Melipona quadrifasciata honey. Environmental Science: Processes & Impacts. 2024; 
26(12):2132-2144. doi: 10.1039/d4em00262h 

39. Polyakova MM. Soderzhanie mikroplastika v zheludochno-kishechnom trakte polevoj 
myshi i polevki - ekonomki g. Tomska i ego okrestnostej >Microplastic content in the 
gastrointestinal tract of striped field mouse and root voles in Tomsk and its environs@. In: 
Materialy LXIII studencheskoj konferencii Biologicheskogo instituta “Start v nauku” 
>Proceedings of the L;;III student conference of the Biological Institute �Start in Sci-
ence� (Tomsk, Russia, 22-26 April, 2024)@. Tomsk: TSU; 2024. p. 32. In Russian 

40. Shevchenko KA. Soderzhanie mikroplastika v zheludochno-kishechnom trakte lesnyh 
polevok g. Tomska i ego okrestnostej >Microplastic content in the gastrointestinal tract of 
forest voles in Tomsk and its environs@. In: Materialy LXIII studencheskoj konferencii 
Biologicheskogo instituta “Start v nauku” >Proceedings of the L;;III student confer-
ence of the Biological Institute �Start in Science� (Tomsk, Russia, 22-26 April, 2024)@. 
Tomsk: TSU; 2024. p. 39. In Russian 

 
Информация об авторах: 
Куранова Валентина Николаевна, канд. биол. наук, доцент кафедры зоологии позво-
ночных и экологии, Национальный исследовательский Томский государственный уни-
верситет (Томск, Россия).  
ORCID: https://orcid.org/0000-0003-1952-9310  
E-mail: kuranova49@mail.ru 
Зайко Александра Вячеславовна, магистрант, Биологический институт, Националь-
ный исследовательский Томский государственный университет (Томск, Россия).  
E-mail: zaikoaleksandra@yandex.ru  
Франк Юлия Александровна, доктор биол. наук, доцент, профессор кафедры ихтио-
логии и гидробиологии, Национальный исследовательский Томский государственный 
университет (Томск, Россия).  
ORCID: https://orcid.org/0000-0001-6347-4009 
E-mail: yulia.a.frank@gmail.com  
 
Авторы заявляют об отсутствии конфликта интересов. 
 
Information about the authors: 
Valentina N. Kuranova, Cand. Sci. (Biol.), Assoc. Prof. of the Department of Vertebrate 
Zoology and Ecology, Tomsk State University (Tomsk, Russian Federation).  
ORCID: https://orcid.org/0000-0003-1952-9310  
E-mail: kuranova49@mail.ru 

https://orcid.org/0000-0003-1952-9310


Ɂоология / Zoology 
 

198 

Aleksandra V. Zaiko, Master’s student, Biological Institute, National Research Tomsk State 
University (Tomsk, Russian Federation).  
E-mail: zaikoaleksandra@yandex.ru  
Yulia A. Frank, Dr. Sci. (Biol.), Prof. of the Department of Ichthyology and Hydrobiology, 
National Research Tomsk State University (Tomsk, Russian Federation).  
ORCID: https://orcid.org/0000-0001-6347-4009  
E-mail: yulia.a.frank@gmail.com  
 
The Authors declare no conflict of interest. 

 
ɋɬаɬɶɹ ɩɨɫɬуɩɢла ɜ рɟɞаɤɰɢɸ 14.06.2025; 

ɨɞɨɛрɟна ɩɨɫлɟ рɟɰɟнɡɢрɨɜанɢɹ 10.08.2025; ɩрɢнɹɬа ɤ ɩуɛлɢɤаɰɢɢ 04.09.2025 
 

The article was submitted 14.06.2025; 
approved after reviewing 10.08.2025; accepted for publication 04.09.2025 

 

https://orcid.org/0000-0001-6347-4009

	01 Vasileva.pdf
	Трансформация минерального состава мерзлотных почв, сформированных на осадочных отложениях  северной тайги Средней Сибири
	Татьяна Игнатьевна Васильева1, Яна Борисовна Легостаева2
	1, 2 Институт геологии алмаза и благородных металлов СО РАН, Якутск, Россия 1 https://orcid.org/0000-0002-9203-9193, vasilevatig@yandex.ru 2 https://orcid.org/0000-0002-1556-9182, ylego@mail.ru


	The transformation of mineral composition of permafrost  soils formed on sedimentary deposits of the northern  taiga in Central Siberia
	Tatiana Ig. Vasileva1, Yana B. Legostaeva2
	1, 2 Diamond and Precious Metal Geology Institute of the Siberian Branch of the RAS,  Yakutsk, Russian Federation 1 https://orcid.org/0000-0002-9203-9193, vasilevatig@yandex.ru 2 https://orcid.org/0000-0002-1556-9182, ylego@mail.ru
	Введение
	Материалы и методики исследования
	Результаты исследования
	Обсуждение результатов
	Заключение
	Список источников
	Reference
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	02 Smirnova.pdf
	Локальное разнообразие непаханых черноземов  лесостепи Среднерусской возвышенности  (Европейская Россия)
	Мария Андреевна Смирнова1, Юрий Георгиевич Чендев2,  Анастасия Григорьевна Нарожняя3
	1 Московский государственный университет им. М.В. Ломоносова, Москва, Россия 2, 3 Белгородский государственный национальный исследовательский университет, Белгород, Россия 1 https://orcid.org/0000-0002-5256-4348, summerija@yandex.ru 2 https://orcid.or...


	Local diversity of untilled chernozem soils  in the forest-steppe of the Central Russian Upland  (European Russia)
	1 M.V. Lomonosov Moscow State University, Moscow, Russian Federation 2, 3 Institute of Earth Sciences, Belgorod State National Research University,  Belgorod, Russian Federation 1 https://orcid.org/0000-0002-5256-4348, summerija@yandex.ru 2 https://or...
	Введение
	Материалы и методы
	Результаты исследования и обсуждение
	Выводы
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.




	03 Koroleva.pdf
	Влияние регуляторов роста на морфогенез и регенерацию сортов Syringa vulgaris в условиях in vitro
	Ольга Васильевна Королева1, Ольга Ивановна Молканова2,  Ирина Леонидовна Крахмалева3, Наталия Дмитриевна Орлова4
	1, 2, 3, 4 Главный ботанический сад им. Н.В. Цицина Российской академии наук,  Москва, Россия 1 https://orcid.org/0000-0001-9416-4396, elaem@yandex.ru 2 https://orcid.org/0000-0002-4664-7809, molkanova@mail.ru 3 https://orcid.org/0000-0003-0409-6989, ...


	The effect of growth regulators on the in vitro morphogenesis  and regeneration of Syringa vulgaris cultivars
	Olga V. Koroleva1, Olga I. Molkanova2, Irina L. Krakhmaleva3,  Nataliya D. Orlova4
	1, 2, 3, 4 Tsitsin Main Botanical Garden of Russian Academy of Sciences,  Moscow, Russian Federation 1 https://orcid.org/0000-0001-9416-4396, elaem@yandex.ru 2 https://orcid.org/0000-0002-4664-7809, molkanova@mail.ru 3 https://orcid.org/0000-0003-0409...
	Введение
	Материалы и методика исследования
	Результаты исследования
	Обсуждение результатов исследования
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	04 Sysoeva.pdf
	Изучение потенциала штаммов Pseudomonas protegens  A-CMC-05 и Gordonia paraffinivorans A-CMC-11  для использования в сельскохозяйственной  биотехнологии
	Анастасия Николаевна Сысоева1, Мария Денисовна Ивасенко2, Денис Александрович Ивасенко3, Анна Леонидовна Герасимчук4
	1, 2, 3, 4 Национальный исследовательский Томский государственный университет, Томск, Россия 1, 2, 3 ООО «Дарвин», Томск, Россия  1 https://orcid.org/0009-0000-3716-3338, nastena.sysoeva.97@bk.ru  2 ivasenko.mary@mail.ru 3 https://orcid.org/0000-0001-...


	Study of the potential of Pseudomonas Protegens A-CMC-05  and Gordonia Paraffinivorans A-CMC-11 strains  for use in agricultural biotechnology
	Anastasya N. Sysoeva1, Marya D. Ivasenko2, Denis A. Ivasenko3,  Anna L. Gerasimchuk4
	1, 2, 3, 4 National Research Tomsk State University, Tomsk, Russian Federation 1, 2, 3 Darwin Ltd., Tomsk, Russian Federation 1 https://orcid.org/0009-0000-3716-3338, nastena.sysoeva.97@bk.ru  2 ivasenko.mary@mail.ru 3 https://orcid.org/0000-0001-7132...
	Введение
	Материалы и методы
	Результаты исследования и обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	05 Sheremet.pdf
	Естественное восстановление растительного покрова  на двадцатилетних отвалах угольного разреза  «Черногорский» в Республике Хакасия
	Наталия Владимировна Шеремет1, Ольга Сергеевна Сафронова2, Татьяна Григорьевна Ламанова3
	1, 3 Центральный сибирский ботанический сад СО РАН, Новосибирск, Россия 2 Научно-исследовательский институт аграрных проблем Хакасии,  филиал ФИЦ КНЦ СО РАН, Зеленое, Республика Хакасия, Россия 1 https://orcid.org/0000-0003-2973-3008, nsheremet@yandex...


	Natural revegetation of the 20-year-old “Chernogorsky”  spoil dump in the Republic of Khakassia
	Natalia V. Sheremet1, Olga S. Safronova2, Tatyana G. Lamanova3
	1, 3 Central Siberian Botanical Garden, Siberian Branch of the RAS,  Novosibirsk, Russian Federation 2 Research Institute of Agricultural Problems of Khakassia, FRC KSC SB RAS, Zelenoe, Republic of Khakassia, Russian Federation 1 https://orcid.org/000...
	Введение
	Материалы и методики исследования
	Результаты исследования и их обсуждение
	Выводы
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	06 Yartsev.pdf
	Уважаемые читатели!

	07 Babkina.pdf
	Биологические особенности сибирского пескаря  Gobio sibiricus (Cyprinidae) и его зараженность  метацеркариями Opisthorchis felineus в бассейне  реки Томь (Томская область, Россия)
	Ирина Борисовна Бабкина1, Анастасия Викторовна Симакова2, Александр Михайлович Бабкин3,  Марк Ясон Александрович Соловьев4
	1, 2, 3, 4 Национальный исследовательский Томский государственный университет, Томск, Россия 1 https://orcid.org/0000-0002-3302-6819, bibsphera@gmail.com 2 https://orcid.org/0000-0003-0906-9496, omikronlab@yandex.ru 3 babkin.alex1983@yandex.ru 4 scolo...


	Biological characteristics of the Siberian gudgeon  Gobio sibiricus (Cyprinidae) and its infection  with metacercariae Opisthorchis felineus  in the Tom River basin (Tomsk Oblast, Russia)
	Irina B. Babkina1, Anastasia V. Simakova2, Alexander M. Babkin3, Mark Yason A. Soloviev4
	1, 2, 3, 4 Tomsk State University, Tomsk, Russian Federation 1 https://orcid.org/0000-0002-3302-6819, bibsphera@gmail.com 2 https://orcid.org/0000-0003-0906-9496, omikronlab@yandex.ru 3 babkin.alex1983@yandex.ru 4 scolopid@gmail.com
	Введение
	Материалы и методы
	Результаты исследования и обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	08 Evseeva.pdf
	Морфологические приспособления кожи  уссурийского когтистого тритона Onychodactylus fischeri  и сибирского углозуба Salamandrella keyserlinigii  (Amphibia: Caudata, Hynobiidae) к водной среде
	София Сергеевна Евсеева1, Вадим Вадимович Ярцев2,  Ирина Владимировна Маслова3, Дарья Андреевна Рогашевская4
	1, 2 Национальный исследовательский Томский государственный университет,  Томск, Россия 2 Сибирский государственный медицинский университет, Томск, Россия 3, 4 Федеральный научный центр биоразнообразия наземной биоты  Восточной Азии ДВО РАН, Владивост...


	Morphological adaptations of the skin of Onychodactylus  fischeri and Salamandrella keyserlinigii (Amphibia:  Caudata, Hynobiidae) to the aquatic environment
	Sofiya S. Evseeva1, Vadim V. Yartsev2, Irina V. Maslova3,  Daria A. Rogashevskaya4
	1, 2 National Research Tomsk State University, Tomsk, Russian Federation 2 Siberian State Medical University, Tomsk, Russian Federation 3, 4 Federal Scientific Centre of the East Asia Terrestrial Biodiversity,  FEB RAS, Vladivostok, Russian Federation...
	Введение
	Материалы и методы
	Результаты исследования
	Обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	09 Yartsev.pdf
	Выделение лектотипа сибирской миноги  Lethenteron kessleri (Anikin, 1905)  (Petromyzontiformes: Petromyzontidae)
	Вадим Вадимович Ярцев1, Дмитрий Александрович Деридов2,  Софья Сергеевна Соловьёва3, Андрей Викторович Батранин4, Ирина Борисовна Бабкина5
	1, 2, 3, 5 Национальный исследовательский Томский государственный университет,  Томск, Россия 1 Сибирский государственный медицинский университет, Томск, Россия 4 Национальный исследовательский Томский политехнический университет,  Томск, Россия 1 htt...


	Designation of a lectotype for Siberian lamprey  Lethenteron kessleri (Anikin, 1905)  (Petromyzotiformes: Petromyzontidae)
	Vadim. V. Yartsev1, Dmitriy A. Deridov2, Sofia S. Soloveva3,  Andrei V. Batranin4, Irina B. Babkina5
	1, 2, 3, 5 National Research Tomsk State University, Tomsk, Russia 1 Siberian State Medical University, Tomsk, Russia 4 National Research Tomsk Polytechnic University, Tomsk, Russia 1 https://orcid.org/0000-0001-7789-7424, vadim_yartsev@mail.ru 2 mr.d...
	Введение
	Материалы и методы
	Результаты и обсуждение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	10 Katasonova.pdf
	Current status of forest-steppe marmot  Marmota kastschenkoi settlements on the northern  periphery of its range (Tomsk Oblast)  and problems of its protection
	Polina A. Katasonova1, Alexandr A. Shapovalov2,  Igor G. Korobitsyn3
	1, 2, 3 National Research Tomsk State University, Tomsk, Russian Federation 1 https://orcid.org/0009-0004-3646-607X, polyakatasonova@gmail.com 2 https://orcid.org/0009-0006-3539-7986, zenderdaddy@mail.ru 3 https://orcid.ogr/0000‐0001‐7709‐3004, rozenp...


	Современное состояние поселений лесостепного  сурка Marmota kastschenkoi на северной периферии  ареала (Томская область) и проблемы его охраны
	Полина Александровна Катасонова1,  Александр Андреевич Шаповалов2,  Игорь Геннадьевич Коробицын3
	1, 2, 3 Национальный исследовательский Томский государственный университет,  Томск, Россия 1 https://orcid.org/0009-0004-3646-607X, polyakatasonova@gmail.com 2 https://orcid.org/0009-0006-3539-7986, zenderdaddy@mail.ru 3 https://orcid.ogr/0000‐0001‐77...
	Introduction
	Material and methods
	Results
	Discussion
	Conclusion
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	11 Kuranova.pdf
	Microplastics in reptiles: Assessment of particle  content in viviparous and sand lizard populations  (Zootoca vivipara, Lacerta agilis, Lacertidae)  and common adder (Vipera berus, Viperidae)  from Western Siberia
	Valentina N. Kuranova1, Aleksandra V. Zaiko2, Yulia A. Frank3
	1, 2, 3 National Research Tomsk State University, Tomsk, Russian Federation 1 https://orcid.org/0000-0003-1952-9310, kuranova49@mail.ru 2 aleksandrazaiko2003@icloud.com 3 https://orcid.org/0000-0001-6347-4009, yulia.a.frank@gmail.com


	Микропластик в пресмыкающихся: Оценка содержания  частиц в популяциях живородящей и прыткой ящериц  (Zootoca vivipara, Lacerta agilis, Lacertidae) и обыкновенной  гадюки (Vipera berus, Viperidae) Западной Сибири
	Валентина Николаевна Куранова1,  Александра Вячеславовна Зайко2,  Юлия Александровна Франк3
	1, 2, 3 Национальный исследовательский Томский государственный университет,  Томск, Россия 1 https://orcid.org/0000-0003-1952-9310, kuranova49@mail.ru 2 aleksandrazaiko2003@icloud.com 3 https://orcid.org/0000-0001-6347-4009, yulia.a.frank@gmail.com
	Introduction
	Material and methods
	Results and discussion
	Conclusion
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	12 Babynin.pdf
	Характеристика генома штамма Stutzerimonas stutzeri,  выделенного из нефтезагрязненной почвы Татарстана
	Эдуард Викторович Бабынин1, Юлия Равилевна Царькова2,  Ирина Александровна Дегтярева3
	1, 2 Казанский (Приволжский) федеральный университет, Казань, Россия 1, 3 Федеральный исследовательский центр «Казанский научный центр  Российской академии наук», Казань, Россия 1 https://orcid.org/0000-0003-2285-8879, edward.b67@mail.ru 2 https://orc...


	Genome characterization of a Stutzerimonas stutzeri strain  isolated from oil-contaminated soil in Tatarstan
	Eduard V. Babynin1, Yulia R. Tsarkova2, Irina A. Degtyareva3
	1, 2 Kazan (Volga Region) Federal University, Kazan, Russian Federation 1, 3 Federal Research Center "Kazan Scientific Center  of the Russian Academy of Sciences", Kazan, Russian Federation 1 https://orcid.org/0000-0003-2285-8879, edward.b67@mail.ru 2...
	Введение
	Материалы и методы
	Результаты исследования и обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	13 Maruschak.pdf
	Оценка величины повреждений ядерной ДНК  у работников угольных теплоэлектростанций с помощью микроядерного теста с цитокинетическим блоком  в связи с индивидуальными вариантами генов  системы репарации ДНК XRCC1, XRCC3, XRCC4
	Анна Владимировна Марущак1,  Анастасия Владимировна Торгунакова2,  Руслан Александрович Титов3, Ольга Александровна Соболева4, Алексей Михайлович Елисейкин5,  Елена Александровна Киселева6, Яна Александровна Савченко7, Варвара Ивановна Минина8
	1, 2, 3, 4, 5, 7, 8 Федеральный исследовательский центр угля и углехимии СО РАН,  Кемерово, Россия 2, 3, 4, 6, 7, 8 Кемеровский государственный университет, Кемерово, Россия 1 https://orcid.org/0000-0002-9560-7563, marushchak.av@mail.ru 5 elisejkinam@...


	Estimation of the magnitude of nuclear DNA damage in coal thermal power plant workers using a micronucleus test  with a cytokinetic block in connection with individual variants  of the genes of the DNA repair system XRCC1, XRCC3, XRCC4
	Anna V. Marushchak1, Anastasia V. Torgunakova2, Ruslan A. Titov3, Olga A. Soboleva4, Aleksej M. Elisejkin5, Elena A. Kiseleva6,  Yana A. Savchenko7, Varvara I. Minina8
	1 ,2, 3, 4, 5, 7, 8 The Federal Research Center of Coal and Coal-Chemistry of SB RAS,  Kemerovo, Russia 2, 3, 4, 6, 7, 8 Kemerovo State University, Kemerovo, Russia 1 https://orcid.org/0000-0002-9560-7563, marushchak.av@mail.ru 5 elisejkinam@ihe.sbras...
	Введение
	Материалы и методы
	Результаты исследования и обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	14 Korobitsyn.pdf
	О первой находке золотистой щурки  Merops apiaster Linnaeus, 1758 на гнездовании  в Томской области (Западная Сибирь)
	Игорь Геннадьевич Коробицын1, Мария Тимуровна Милешкина2
	1, 2 Национальный исследовательский Томский государственный университет,  Томск, Россия 1 https://orcid.ogr/0000‐0001‐7709‐3004, rozenpom@mail.ru 2 https://orcid.ogr/0009‐0008‐0619‐8413, marymileshkina@gmail.com


	The first finding of nesting of the European Bee-eater  Merops apiaster Linnaeus, 1758 in the Tomsk Oblast  (Western Siberia)
	Igor G. Korobitsyn1, Maria T. Mileshkina2
	1, 2 National Research Tomsk State University, Tomsk, Russian Federation 1 https://orcid.ogr/0000‐0001‐7709‐3004, rozenpom@mail.ru 2 https://orcid.ogr/0009‐0008‐0619‐8413, marymileshkina@gmail.com
	Введение
	Материалы и методика
	Результаты и обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	15 Tarasov.pdf
	Гнездовые находки малого баклана  Phalacrocorax pygmeus (Pallas, 1773) и каравайки  Plegadis falcinbellus (Linnaeus, 1766)  в Курганской области (Западная Сибирь)
	Владимир Васильевич Тарасов1
	1 Институт экологии растений и животных УрО РАН, Екатеринбург, Россия 1 https://orcid.org/0000-0002-8576-3167, grouse@bk.ru


	Breeding records of the Pygmy Cormorant Phalacrocorax  pygmeus (Pallas, 1773) and Glossy Ibis Plegadis falcinbellus  (Linnaeus, 1766) in the Kurgan Oblast (Western Siberia)
	Vladimir V. Tarasov1
	1 Institute of Plant and Animal Ecology, Ural Branch of the  Russian Academy of Sciences, Yekaterinburg, Russian Federation 1 https://orcid.org/0000-0002-8576-3167, grouse@bk.ru
	Материалы и методика
	Результаты и обсуждение
	Список источников
	References
	Информация об авторе:
	Автор заявляет об отсутствии конфликта интересов.
	Information about the author:
	The Author declares no conflict of interest.





	13 Maruschak.pdf
	Оценка величины повреждений ядерной ДНК  у работников угольных теплоэлектростанций с помощью микроядерного теста с цитокинетическим блоком  в связи с индивидуальными вариантами генов  системы репарации ДНК XRCC1, XRCC3, XRCC4
	Анна Владимировна Марущак1,  Анастасия Владимировна Торгунакова2,  Руслан Александрович Титов3, Ольга Александровна Соболева4, Алексей Михайлович Елисейкин5,  Елена Александровна Киселева6, Яна Александровна Савченко7, Варвара Ивановна Минина8
	1, 2, 3, 4, 5, 7, 8 Федеральный исследовательский центр угля и углехимии СО РАН,  Кемерово, Россия 2, 3, 4, 6, 7, 8 Кемеровский государственный университет, Кемерово, Россия 1 https://orcid.org/0000-0002-9560-7563, marushchak.av@mail.ru 5 elisejkinam@...


	Estimation of the magnitude of nuclear DNA damage in coal thermal power plant workers using a micronucleus test  with a cytokinetic block in connection with individual variants  of the genes of the DNA repair system XRCC1, XRCC3, XRCC4
	Anna V. Marushchak1, Anastasia V. Torgunakova2, Ruslan A. Titov3, Olga A. Soboleva4, Aleksej M. Elisejkin5, Elena A. Kiseleva6,  Yana A. Savchenko7, Varvara I. Minina8
	1 ,2, 3, 4, 5, 7, 8 The Federal Research Center of Coal and Coal-Chemistry of SB RAS,  Kemerovo, Russia 2, 3, 4, 6, 7, 8 Kemerovo State University, Kemerovo, Russia 1 https://orcid.org/0000-0002-9560-7563, marushchak.av@mail.ru 5 elisejkinam@ihe.sbras...
	Введение
	Материалы и методы
	Результаты исследования и обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	08 Evseeva.pdf
	Морфологические приспособления кожи  уссурийского когтистого тритона Onychodactylus fischeri  и сибирского углозуба Salamandrella keyserlinigii  (Amphibia: Caudata, Hynobiidae) к водной среде
	София Сергеевна Евсеева1, Вадим Вадимович Ярцев2,  Ирина Владимировна Маслова3, Дарья Андреевна Рогашевская4
	1, 2 Национальный исследовательский Томский государственный университет,  Томск, Россия 2 Сибирский государственный медицинский университет, Томск, Россия 3, 4 Федеральный научный центр биоразнообразия наземной биоты  Восточной Азии ДВО РАН, Владивост...


	Morphological adaptations of the skin of Onychodactylus  fischeri and Salamandrella keyserlinigii (Amphibia:  Caudata, Hynobiidae) to the aquatic environment
	Sofiya S. Evseeva1, Vadim V. Yartsev2, Irina V. Maslova3,  Daria A. Rogashevskaya4
	1, 2 National Research Tomsk State University, Tomsk, Russian Federation 2 Siberian State Medical University, Tomsk, Russian Federation 3, 4 Federal Scientific Centre of the East Asia Terrestrial Biodiversity,  FEB RAS, Vladivostok, Russian Federation...
	Введение
	Материалы и методы
	Результаты исследования
	Обсуждение
	Заключение
	Список источников
	References
	Информация об авторах:
	Авторы заявляют об отсутствии конфликта интересов.
	Information about the authors:
	The Authors declare no conflict of interest.





	Oblozka_Biologiya71(2025)_.pdf
	Page 1


