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ABSTRACT

Introduction. The ovaries are among the key organs of the female reproductive system, responsible for oocyte formation and maturation, as well as the synthesis
of sex hormones. Disruptions in these processes, caused by various environmental contaminants, can lead to a range of pathological conditions. Assessing the
distribution of plastic microparticles of different sizes is thus critically important for predicting potential reproductive health risks in women.

The aim of our study. To determine and compare the characteristics of accumulation of plastic microparticle (100, 500, and 1000 nm) in the ovaries of female
Wistar rats following acute systemic administration, using a specially developed software for automated quantitative analysis of fluorescent images.

Material and methods. Twelve female Wistar rats were divided into four groups; each group received an intracardiac injection of a 0.5 mL suspension of fluorescent
polystyrene microparticles (MP) with diameters: 100, 500, and 1000 nm) or saline (control). Accumulation of microplastic in ovarian tissue was evaluated by
Sfuorescent microscopy with a descriptive approach and a software designed for quantitative assessment of microparticles and their conglomerates. Data were
analyzed using the Bootstrap method with Holm— Bonferroni correction; differences were considered significant at p < 0.05.

Results. Only occasional background signals were registered in the control group. All experimental groups demonstrated a significant increase in both the number
and total area of microparticles compared to control (p < 0.05), with the highest overall accumulation found in the “MP 1000” group. Smaller particles (100 nm)
displayed a pronounced tendency to form large conglomerates, whereas 1000 nm particles were primarily present as individual deposits.

Limitations. The investigation was limited to examining the distribution of three sizes of plastic MP within a single experimental series and a single animal species
(laboratory rats), without accounting for the estrous cycle phase.

Conclusion. Even a short-term exposure to plastic MP can result in their accumulation in ovarian tissue, with the location pattern and the likelihood of conglomerate
Jformation depending on the particle size.
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PE3IOME

Beeodenue. Huunuru, 00uH U3 0CHOBHBIX 0P2AHO8 HCEHCKOL PenpodyKmMUGHOL CUCmeMbl, 00ecneuusaom gopmupoganue u co3peganue 00UUmMos, CUHme3 noao-
8bIx 20pMOoH06. Hapyuienue smux npoyeccos 6 pe3yavimame 8030€licmausi pazauHvX 3aepsasHumeneii cpedvl 0OUMAaHUs Modycem Obimb NPUYUHOU MHOUX NAMO-
noeuil. Oyenika pacnpedenenus MUKpoHacmuy RAACMUKA PA3MUYHbIX PA3MEPO8 NPedcmaganemcs KpUMUu4ecKu 8adcHoOU npu NPOSHO3UPOBAHUU NOMEHUUANLHBIX
PUCK08 0451 penpodyKmUEH020 300P08bsi HCEHUSUH.

Ileav uccaedosanus — onpedeaums u conocmasums 0COOeHHOCMU HAKONAeHUs Mukpouacmuy naacmuka pasmepom 100; 500 u 1000 um 6 suuHuKax Kpvic npu
0CIMPOM CUCIEMHOM 86€0eHUU, UCNOAb3YA CHEeYUANbHO PA3PAOOMAHHYI0 NPOSPAMMY 045 A8MOMAMUIUPOBAHHOU KOAUHECBEHHOU OUEHKU (PAYyOpecUeHmHbIX
uzobpasicenuil.
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Mamepuaavt u memoodst. Kpvicam-camxam aunuu Wistar (n = 12; 4 epynnst no 3 ocobu 6 kaxcooii) HympucepoeuHo 6600UAU CYCNEH3UN (PAYOPECUUPYHOUUX
Mmukpouacmuy, noaucmupona ouamempom 100; 500 u 1000 um 06sémom 0,5 ma. KonmponvHoil epynne 6600uiu ghuzuonsoeuteckuii pacmeop 8 maKom xce 00séme.
Hakonaenue mukponaacmurka 6 mKaHsx sUMHUKO8 OUEHUBANU MEMOOOM (PAYOPecUeHmMHOU MUKPOCKONUU C NPUMEHEHUeM ONUCAMENbHO20 ROOX00A U KOMNbIO-
MEPHOIL NPOSPAMMbL 05 KOAUHECIBEHHOU OUCHKU CO0PHCAHUS MUKPOYACMUY, U UX KOHeA0Mepamos. JlanHble anaausuposaiu memodom Bootstrap ¢ nonpaskoii
Xoama — Bougpepponu, snauumocms pazauduii onpedeasau npu p < 0,05.

Pesyavmamot. B koHmpoasHoil epynne pe2ucmpupogaiucs moavko eduHu4Hble QoHo8ble cueHavl. Bo ecex onbimmbix epynnax evisgaeHo docmogepHoe ygenu-
YeHue Koauvecmea u naouwadu Mukpodacmuy no cpagrenuto ¢ konmponem (p < 0,05), npu smom Haubosvuiee CyMMapHoe HAKONAeHUe 3apecucmpupo8ano 6
epynne MII 1000. Boaee meakue yacmuypst (100 m) 06pazoeviéanu npeumyuiecmeeHHo KpynHole KoHeaomepamst, a yacmuust pazmepom 1000 um — 00unouHble
omaoJceHus.

Oczpanuvenus uccaedosanus. Hccaedosarue 0biL10 02pAHUMEHO U3YHEHUEM DACHPedeNeHUss MUKPOYACMUL, NAACIMUKA MPEX PA3MepPO8 8 00HOL cepull SKCRepUMeH-
ma Ha 00HOM ude HCUBOMHbIX (n1abopamopHas kpeica). He yuumoieanu gpaszvt nonosoeo yukaa.

Bakarouenue. Jaxce kpamkospemeHHoe 8030elicmeue MUKPOHACMUY, HAACMUKA CHOCOOHO 8bl3bl6aAMb UX HAKONACHUE 8 MKAHAX AUMHUKO8, NPUMEM XapaKmep
NOKAAU3AUUU U 8ePOSIMHOCIb (POPMUPOBAHUSI KOH2AOMEPAMO8 3a8UCSM OM pazmepa 4acmuy,.

Karouegvie croea: mukpouacmuypl naacmuka; modeauposanue; pacnpedenerue; in vivo; ocmpoe go3oeiicmaue

Cobardenue smuveckux cmandapmos. Bce nocmaenennvie 6 pamkax uccaedoeanus IKCnepuMeHmosl COOMEeMCcmeo8ant SMUMecKUM HOPMAM 00paueHus ¢
ocugommuvimu, npunsmoim Eeponelickoil Koneenyuel no 3ausume NO3860HOUHbIX HCUBOMHBIX, UCNOAB3YEMbIX 05 UCCAe008AMEAbCKUX U UHBIX HAYHHBIX Uenell.
Hccaedosanue 0000peHo N10KaNbHBIM SMUHECKUM Komumemom yupexcoenus (npomokoa Ne 01—02 om 08.02.2024 2.).
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in studies on pregnant mice [8, 9]. It is possible that smaller
microparticles (e.g., with a diameter of around 100 nm) may more
easily penetrate the ovarian capsule and enter the follicles, whereas
larger ones (up to 1000 nm) may be deposited in the vascular bed
or in intercellular spaces, forming aggregates. Despite previously
obtained data [10, 11], these hypotheses require quantitative
confirmation in experimental models that meet the requirements
of representativeness and reproducibility of results. Presumably,
MP of different sizes will be distributed differently within ovarian
tissues.

Taking into account the problems described above and their
scientific significance, the aim of this study is to determine and
compare the characteristics of the accumulation of MP of different
sizes (100, 500 and 1000 nm) in rat ovaries following acute
systemic administration, using a specially developed programme
for the automated quantitative analysis of fluorescent images.

Introduction

The widespread distribution of microplastics in the
environment is regarded as one of the major environmental and
toxicological problems of our time [1]. Microplastics (hereinafter
referred to as MP), formed during the degradation of large plastic
waste or originally produced in the form of microbeads, are found
in water, soil and the atmosphere [1]. Upon entering food chains,
MP are increasingly being detected in the tissues and biological
fluids of various animal species and humans, raising concerns
about potential adverse health effects [2]. A number of studies
have demonstrated the ability of polymer particles to cross the
body’s barrier structures [3], which highlights the need for a
comprehensive assessment of the harmful effects and distribution
of MP.

Microparticles of different sizes may exert varying biological
effects. For instance, smaller particles have a greater ability
to penetrate cells and tissues compared to larger ones [4, 5].
However, even particles larger than 100 nm can reach certain
organs, including the brain [6], liver, spleen, kidneys, heart,
lungs, ovaries and their appendages, and the uterus [7]. Studies
confirm the ability of MP to be present in blood and serum,

Materials and methods

To achieve the objectives of the experimental study, sexually
mature female Wistar rats (n = 12), weighing 180—200 g, were
obtained from the specialist nursery ‘Rappolovo’. The animals

accumulate in organs, and exert a systemic effect on the body [2].
There is evidence of potential reprotoxic effects. For instance, the
administration of 900 nm MP to pregnant mice reduced foetal
body weight [8]. MP are also capable of inducing cell apoptosis in
the foetus by inducing oxidative stress, as demonstrated in a study
focusing on the brains of mice [9]. However, there is insufficient
scientific knowledge regarding how MP of various sizes penetrate
the ovaries.

The ovaries are one of the key organs of the female
reproductive system, ensuring the formation and maturation of
oocytes, as well as the synthesis of sex hormones. Disruptions to
these processes resulting from the action of xenobiotics can lead
to reduced fertility and pregnancy complications, as demonstrated

were housed in a vivarium, equipped in accordance with the
requirements of GOST 33215—2014, which regulates the care of
laboratory animals. All procedures were carried out in compliance
with international standards, set out Directive of the European
Parliament and of the Council of the European Union 2010/63/
EU of 22 September 2010.

The experimental protocol was approved by the local
ethics committee (decision No. 01—02 dated 08.02.2024). The
animals were divided into 4 groups of 3 females each. The MP
suspension was administered intracardiacally in a volume of 0.5
ml, using saline as the control substance. Although intracardiac
administration is not the natural route of presumed MP entry
into the body, we chose this method because it allowed us to
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precisely control the dosage and assess the distribution of MP in
the body, without the risk of the majority of microparticles being
retained in the animals’ intestines. According to the evidence,
10% of ingested plastic nanoparticles, measuring 60 nm, settle in
the intestines of rats [12]. In this context, it is worth noting that
microparticles of even larger size exhibit less effective kinetics
[13]. MP with a maximum size of more than 150 um do not enter
the systemic circulation [14]. In a study by Carr K.E. et al. (2012),
only 0.3% of orally administered latex particles with a maximum
size of 2 um penetrated the intestinal epithelium [15]. Thus, the
choiceintracardiac administration was necessitated by the need
to minimise the effect of microparticle absorption during oral
administration.

The study utilised fluorescently labelled polystyrene
microparticles (QiuHuan, PRC) with diameters of 100, 500 and
1000 nm in the form of a 1% aqueous suspension. The particles
were characterised by the following spectral parameters: excitation
maximum — 488 nm, emission maximum — 518 nm. Prior to
administration, the suspension was dispersed in a MEDEL
ultrasonic bath, followed by mixing with a BioSan rotator.
Quality control of the suspension was performed using a Celena X
fluorescence microscope (Logos Biosystems, South Korea) with
an EGFP filter.

Five hours after the administration of the suspension, the
animals were euthanised with carbon dioxide and then decapitated.
Ovarian samples were collected immediately after euthanasia. The
obtained samples were stored at —70 °C until analysis. Histological
sections 10 wum thick were prepared on a Leica CM 1520 cryostat
(Leica BioSystems, Germany). Photographs were taken at <200
magnification with an EGFP filter in a Celena X imager (Logos
Biosystems, South Korea), and a descriptive assessment of the
micropreparations was carried out. As each experimental group
consisted of three animals, to enhance the reliability of the data
obtained, we collected four samples from different regions of
the organ from each animal, yielding a total of 12 samples for
analysis. As the focus of the study was on the overall accumulation
of particles rather than its phase-specific characteristics in the
oestrous cycle, the latter were not controlled for in this study.

The quantitative assessment of microplastics and their
aggregates in biological samples was carried out using a specially
developed programme called Microplastic Detector (Russian
Federation software patent No. 2024685872 dated 2 November
2024). The software was developed in Python 3.10 using the
OpenCV (for image processing) and NumPy (for numerical
calculations) libraries. The programme’s algorithm comprises
several stages. First, the input directory containing the images
and the output directory for saving the results are selected. The
operator enters the particle parameters (shape and size). In the
case of experimental evaluation, the parameters were set based
on data regarding the particles entered. The microphotographs,
comprising four images from each animal, were converted to
greyscale for further analysis in accordance with the specified
parameters. Thresholding is then applied to isolate individual
MP. An accumulated mask is created by applying threshold values
within a specified range, which is indicated by the operator. In
the next stage, contour detection is performed on the image mask,
followed by analysis of their area and roundness, as well as the
selection and colouring of contours corresponding to the specified
parameters. Area and contour analysis are performed using
independent functions. To classify particles by shape, a roundness
metric is used, which was introduced to improve the detection
of spherical microparticles. Particles are considered round if
the metric value exceeds a threshold specified by the operator,
which is entered manually depending on the characteristics of

the object being sought. Next, a mask of areas without individual
particles is created, threshold processing is performed to identify
agglomerates, and their contours are analysed. Agglomerates are
identified based on a mask that excludes individual particles.
In the final stage, the processed images and analysis results
(number of particles, area, density) are saved in a Microsoft Excel
spreadsheet.

The data obtained in the experimental study were analysed
using the Bootstrap method with the Holm—Bonferroni
correction. This approach mitigated the impact of the limited
sample size whilst ensuring strict criteria for statistical significance
[16]. The level of statistical significance was set at p < 0.05. All
calculations were performed using the Python 3.10 programming
language.

Results

Fig. 1 (see on the insert) shows microphotographs of ovarian
tissue sections from animals in the control group and those
exposed to MP, obtained in fluorescence mode. In the control
group, background tissue fluorescence is observed, and the section
demonstrates clear structural separation. The parenchyma is
represented by loose connective tissue with marked vascularisation
(luminous punctate structures) and branching epithelial tubules of
the ovarian network (see Fig. 1). In the MP 100 group, numerous
fluorescent clusters are visualised, predominantly localised around
tertiary follicles (see Fig. 1). In the MP 500 group, multiple
fluorescent elements are also observed, appearing as both isolated
particles and their conglomerates, concentrated predominantly in
the perifollicular zone (see Fig. 1). In the MP 1000 group, large
conglomerates localised around the corpus luteum predominate,
although individual particles are also visualised (see Fig. 1).

Fig. 2 (see on the insert) shows microphotographs of ovarian
tissue sections from rats in the control group and groups exposed
to MP, obtained in fluorescence mode at higher magnification.
In the sections from the control group (2.1—2.3), predominantly
stroma is visualised without signs of microparticle accumulation:
there are no luminous rounded objects with distinct contours, nor
are there any conglomerates of such objects. In the MP 100 group
(2.4-2.6), round fluorescent objects, their clusters and individual
conglomerates are observed in the brain parenchyma. In the
sections of groups MP 500 (2.7—-2.9) and MP 1000 (2.10-2.12),
both single microparticles and their conglomerates are identified,
localised predominantly in the cortical and cerebral layers; Figures
2.9 and 2.12 show the edges of the follicles with local clusters of
microparticles around them.

Fig. 3 presents the results of a quantitative assessment
of the degree of accumulation and distribution of MP and its
conglomerates in ovarian tissues. According to the analysis
performed using a specially developed programme, isolated
signals (0.42 £ 0.25 units) were recorded in the control group,
likely due to background fluorescence and falling within the
margin of error, as these animals were not exposed to MP
particles. In the experimental groups, the number of fluorescent
objects was significantly higher: 316.92 + 44.03 units in the
MP 100 group, 208.00 £ 73.08 units in the MP 500 group, and
979.1 + 238.54 units in the MP 1000 group. The obtained values
differed from the control values (p = 0.001 for the MP 100 and
MP 1000 groups, p = 0.014 for the MP 500 group). Significant
differences were also found between the MP 100 and MP 500
(p = 0.013), as well as between the MP 500 and MP 1000 groups
(p = 0.007). The MP area in the tissues was assessed in pixels
and revealed a similar trend: in the control group, the value was
1.42 *+ 1.11 pixels, whereas in the experimental groups, the area
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Fig. 3. Results of the quantitative assessment of MPs and their conglomerates in microphotographs of ovarian tissue. The y-axis represents the numerical value of the
parameter under study, and the x-axis indicates to the experimental groups: control (1), MP 100 (2), MP 500 (3), and MP 1000 (4). An asterisk (*) denotes a significant
difference from the control group, # from MP 100, and = from MP 500, p < 0.05.

Pue. 3. Pe3ynbtathl KONMYECTBEHHOM OLEHKN coaepxaHns MIT u ux KoHrnomepaTos Ha MUKpPOMOTOrpadhnsix TKaHeil sudHnKoB. 1o ocu 0pAnHaT NPeACcTaBNEHo

YUCNEHHOE 3HAYeHMe N3Y4eHHOro napameTpa, No 0cu abeLMce — aKkcnepumeHTanbHble rpynbl: KoHTponb (1), MM 100 (2), MM 500 (3), MM 1000 (4).
3Ha4KoM * 0003Ha4EHO pa3nnyne ¢ KOHTPONbHoI rpynnoii # — MM 100; = — M1 500, p < 0,05.

increased significantly increased: to 9661.75 = 1647.35 (MP 100),
5875.92 + 1924.55 (MP 500) and 15,934.33 + 3,488.31 pixels
(MP 1000) respectively. In all cases, the differences from the
control were statistically significant (p = 0.01). Significant
differences were also observed between the MP 500 and
MP 1000 groups (p = 0.012).

Analysis of the number of MP conglomerates revealed that
in the control group, the number of suspected conglomerates
was 25.08 £ 10.81 units, which may be due to misinterpretation
of background fluorescence. At the same time, in the
experimental groups, the values were significantly higher:
406.67 £ 153.18 units (MP 100), 65 * 21.87 units (MP 500) and
98.17 = 30.83 units (MP 1000). However, due to high variance,
the intergroup differences did not reach statistical significance.
Assessment of the area of conglomerates revealed that in the
MP 1000 group (8400.58 * 2611.56 pixels) and the MP 100
(2803.58 £ 595.51 pixels), the area was significantly higher
than in the control (363.08 £ 154.13 pixels; the area may also be
associated with misinterpretation of background fluorescence)
at p = 0.010 and p = 0.001 respectively. In the MP 500 group,
the area was also increased (3212.88 + 1449.49 pixels), but the
differences compared with the control did not reach statistical
significance (p = 0.147); no significant differences were found
between the experimental groups

Discussion

The ovaries possess a specific architecture combining a
functionally active cortical zone, where the follicles are located,
and a medulla with richly vascularised connective tissue. High
vascularisation and intense hormonal metabolism make the
ovaries potentially vulnerable to the accumulation and effects of
xenobiotics, including MP [17]. Any changes in the structure or
function of this organ may adversely affect reproductive function,
the body’s hormonal status, and, likely, the quality of maturing
follicles. Therefore, studying the penetration of MP into various
zones of the ovary, the potential for the formation of intra-
organ aggregates, and establishing size-dependent differences
are of paramount importance when assessing potential risks of

reproductive toxicity. It is known that direct contact between cells
of a living system and MP can cause adverse effects at the cellular
level [18].

The results obtained confirmed the ability of fluorescently
labelled MP of 100, 500, and 1000 nm in size to penetrate the
ovarian structure within a short period of time (5 h) following
acute systemic administration (see Figs. 1, 2).

In a comparative analysis, we found the highest absolute
number of recorded fluorescent objects in the 1000 nm MP group,
which may be partly due to the better visibility and more intense
fluorescence of larger particles. At the same time, the tendency
observed in particles with a diameter of 100 nm to form extensive
conglomerates suggests a possible tendency for smaller elements to
aggregate within tissues. A similar effect of aggregation of smaller
particles has been described in a number of experimental studies.
Thus, in an experimental study with polystyrene microparticles (1,
3 and 6 um) in fresh water, it was found that 84% of 1-um particles
form aggregates within 72 hours, whereas for 6-um particles this
figure is only 33% [19]. In another study, also devoted to the
behaviour of MP in environmental conditions, it was shown that
the critical coagulation concentration increases with increasing
particle size, indicating a decrease in the stability of small particles
[20]. Despite the lack of studies directly comparing the aggregation
tendency of nanoparticles of different sizes in vivo it is known that
in biological media, particles in the nano- and micrometre ranges
exhibit pronounced size-dependent aggregation stability: as
particle size decreases, they become less stable and more prone to
agglomeration [21, 22]. In this study, we hypothesise that a similar
mechanism may also apply to MP, although this hypothesis
requires further experimental confirmation. Differences in the
total surface area of individual MP also depend, as expected, on
their diameter: the MP 1000 group exhibited the highest surface
area per particle, yet the total surface area of their agglomerates
was lower than in the MP 100 group. It is possible that larger
microparticles, due to their size and, likely, differences in surface
charge, are not prone to agglomerating into large clusters, but
predominantly remain as isolated inclusions in tissues.

It is important to note that no additional immunofluorescent
verification of the location of the vascular bed was performed
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in this study. Consequently, it cannot be ruled out that some of
the visualised signals may have been located within the lumina
of blood vessels, particularly given the extensive vascularisation
of the ovarian parenchyma (see Figs. 1, 2). To distinguish more
accurately between fluorescence in the tissue and the vascular
bed, it will be necessary in future to use endothelial cell markers
or to perform serial sections stained to identify blood vessels. It is
also worth noting a factor such as the phase of the oestrous cycle,
which potentially influences the permeability of tissue barriers
and the metabolism of xenobiotics. In this series of experiments,
we did not control for the phase of the cycle, which may have
caused some variability in the results. However, statistically
significant differences between the groups confirm that the effect
of MP accumulation itself clearly outweighs the influence of
hormonal fluctuations, at least in the context of acute exposure.
Nevertheless, for an in-depth analysis of the effect of MP on
reproductive function, it is important in future to include control
of the cycle phase in the experimental design and to take into
account data on the potential variability of vascular permeability
during different periods.

A distinctive feature of this study was the use of the
specialised Microplastic Detector software, which enables
automated morphometric analysis and recognition of MP in
fluorescent microphotographs. By systematically accounting for
morphological criteria (roundness, size) and employing multi-
stage thresholding, the software minimises operator error, ensuring
data reproducibility even when working with a small number of
samples. Unlike general-purpose tools, where the operator would
have to manually set thresholds or configure macros for similar
operations, Microplastic Detector automatically generates and
consolidates results across a specified range of threshold values.
Separate settings for conglomerates allow the specifics of each
image set to be taken into account. Furthermore, the programme
not only generates summary tables for subsequent statistical
analysis but also saves visually annotated images, ensuring
transparency and verifiability at all stages of processing. A key
advantage of the programme is its standardised analysis protocol,
which involves a one-time configuration of parameters, after

which all images are processed identically: a feature particularly
valuable when dealing with large datasets. In the future, expanding
the functionality (including the use of machine learning methods
and neural networks) will allow for improved accuracy in particle
classification and the identification of more complex patterns of
their distribution within tissues.

Thus, our data confirm that even brief exposure can lead
to the accumulation of nanoparticles in ovarian tissues, and
the nature of their localisation and the formation of aggregates
depends on particle size. The observed differences in the
aggregation of large and small particles indicate a complex
interplay of physical and biological factors that determines the
final distribution pattern of MP within the organ. Nevertheless,
despite the growing body of data on the interaction of MP with
living organisms, a comprehensive assessment of the impact of
these particles on reproductive health requires further research
focusing on hormonal regulation, the processes of ovulation
and implantation, and possible genotoxic effects. An in-depth
analysis will enable a more comprehensive understanding of the
risks of MP reproductive toxicity and the development of effective
methods to prevent its potential adverse effects.

Conclusion

It has been shown that plastic microparticles of 100, 500 and
1000 nm in size, when administered intracardially in a volume of
0.5 mL to outbred female rats, are detected in the ovaries. Thus,
despite significant advances in understanding the mechanisms of
penetration and accumulation of plastic microparticles, the specific
effects on the reproductive system remain insufficiently studied.

One limitation of our study is the failure to account for
the phase of the oestrous cycle in female rats, which may have
influenced individual differences in the accumulation of plastic
microparticles in the ovaries. Hormonal fluctuations during
different phases of the cycle could alter tissue permeability and
the accumulation of microplastics; therefore, future studies
should take into account the animals’ hormonal status to allow for
a more accurate interpretation of the data.
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Fig. 1. Microphotographs of histological sections of rat ovarian tissue: control group (1), and groups receiving plastic microparticles measuring 100 nm (2), 500 nm (3),
and 1000 nm (4). x200. White arrows indicate to individual fluorescent microparticles, while red arrows indicate to their conglomerates.

Puc. 1. MukpocoTorpadum rncTonornieckix cpe3os TkaHel SUYHNKOB KpbIC: KOHTPOMbHAs rpynna (1); rpynnbl, NONy4uBLINE MAKPOYACTULI NNACTMKA 41AMETPOM
100 (2), 500 (3) n 1000 Hm (4). Yenuyerne x200. benble CTPENKY yKa3biBatOT HA OTAENbHbIE PAYOPECLMPYHOLLNE MUKDPOYACTIALbI, KDACHBIE — HA X KOHTTIOMEpATb.

Fig. 2. Microphotographs of histological sections of rat ovarian tissue: control group (1-3), “MP 100" (4—6), “MP 500" (7-9), and “MP 1000” (10-12).
Images were obtained in fluorescent mode, X400. White arrows show individual fluorescent microparticles, and red arrows denote their conglomerates.

Puc. 2. Mukpodhotorpadhum ructonorn4ecknx Cpe3os TKaHel AMYHIKOB KPbIC: KOHTpOnbHas rpynna (1-3), MM 100 (4-6), MM 500 (7-9), MM 1000 (10-12).
N306paxerns nony4eHbl BO GAYOPECLEHTHOM pexume npu yBennyeHun x400. benbie CTPENKM YKa3bIBAKOT HA OTAENbHbIE (DITyOPECLMPYHOLINE MUKPOHACTULbI,
KDPACHbIE — HA X KOHTIOMEparbl.



