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Abstract. Paclitaxel is a widely used taxane antineoplastic agent, and its administration is frequently associated
with neurotoxic complications affecting both the peripheral and central nervous systems. While chemotherapy-induced
peripheral neuropathy has been extensively characterized, central morphological alterations particularly in the cerebellum
remain insufficiently investigated. The cerebellum is a functionally critical structure involved in motor coordination and
sensorimotor integration; it is especially vulnerable to toxic injury due to the high metabolic demands of its neurons
(primarily Purkinje cells) and the structural and functional dependence on intact neurogliovascular units.

The aim of this study was to evaluate morphological and morphometric changes in the rat cerebellum following
paclitaxel-induced neurotoxicity and to assess the corrective potential of therapeutic vortioxetine administration.

The study was conducted on adult male white rats. Neurotoxicity was induced by intraperitoneal administration
of paclitaxel at a dose of 2 mg/kg (four injections every other day), resulting in a cumulative dose of 8 mg/kg. Therapeutic
correction was performed via intragastric vortioxetine at a dose of 5 mg/kg once daily for 14 days, starting immediately
after completion of paclitaxel treatment. Cerebellar morphology was examined on days 14, 28, 60, 90, and 120 using light
microscopy after hematoxylin and eosin staining, followed by digital morphometric analysis of cortical layer thickness
and Purkinje cell parameters. Motor function was assessed through behavioral tests evaluating locomotor activity and
coordination.

Paclitaxel exposure led to time-dependent structural alterations in the cerebellar cortex. Early changes included
moderate neuropil edema and focal chromatin condensation in Purkinje cells. At the peak of toxic load (day 28), partial
disorganization of the Purkinje cell layer, reduced cortical thickness, and focal neuropil homogenization were observed.
Morphometric analysis revealed significant reductions in the thickness of the molecular, Purkinje, and granular layers,
decreased Purkinje cell density, and reduced soma and nuclear areas. At later time points, gradual spontaneous recovery
occurred but remained incomplete in untreated animals.

Therapeutic vortioxetine administration attenuated the severity of cerebellar damage, limited disorganization of
the Purkinje cell layer, and promoted preservation of neuronal morphology. From days 60 to 120, reparative changes
predominated, with partial restoration of laminar organization and normalization of morphometric indices toward control
values. Behavioral assessments demonstrated persistent motor impairment following paclitaxel administration, whereas
vortioxetine contributed to partial functional compensation, as evidenced by improved locomotor activity and motor co-
ordination.

These findings indicate that therapeutic vortioxetine administration mitigates paclitaxel-induced cerebellar struc-
tural damage and supports reparative processes, highlighting its potential role in the post-toxic correction of central nerv-
ous system involvement.

Keywords: paclitaxel-induced neurotoxicity, cerebellum, Purkinje cells, vortioxetine, morphological changes.

Introduction. Chemotherapy-induced neurotoxi-
city is one of the most clinically significant complications
of anticancer treatment, substantially limiting therapeutic
efficacy and negatively affecting patients’ quality of life
[4, 5, 11, 23]. Paclitaxel, a widely used taxane-based
chemotherapeutic agent for the treatment of solid tumors,
is associated with a high incidence of neurotoxic disorders,
traditionally linked to damage of the peripheral nervous
system [8, 17, 24].

However, accumulating experimental and clinical
evidence indicates that the toxic effects of paclitaxel are
not restricted to peripheral structures and may involve cen-
tral nervous system regions [2, 3]. One of the potentially
vulnerable structures is the cerebellum, which plays a key
role in motor coordination, muscle tone regulation, and
sensorimotor integration [16, 22]. The high metabolic ac-
tivity of cerebellar neurons, particularly Purkinje cells, as
well as their functional dependence on the integrity of

neuroglio-vascular units, determines the increased sensi-
tivity of this structure to cytotoxic insults [7, 10, 18].

Paclitaxel has been shown to disrupt microtubule
stability, impair axonal transport and mitochondrial func-
tion, and induce neuroinflammation and reactive gliosis
[15, 24, 27]. Within the cerebellum, these mechanisms
may lead to degeneration of the dendritic arbor of Purkinje
cells, disorganization of the granular layer, and impair-
ment of neuron—glia interactions [10, 12, 14]. Neverthe-
less, the temporal morphological patterns of these altera-
tions following completion of paclitaxel treatment remain
insufficiently characterized.

Vortioxetine is a multimodal serotonergic modu-
lator with documented effects on neuroplasticity, glial re-
activity, and neurotrophic signaling pathways [1, 21, 25].
Its administration in a therapeutic regimen, that is, after the
establishment of toxic injury, is clinically relevant; how-
ever, its influence on cerebellar morphology under
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conditions of paclitaxel-induced neurotoxicity has not yet
been adequately investigated.

The aim of the study. To evaluate morphological
and morphometric cerebellar alterations, associated motor
dysfunction, and the corrective effect of therapeutic vorti-
oxetine in paclitaxel-induced neurotoxicity.

Object and methods of research. The experi-
mental study was conducted on adult male inbred white
rats weighing 180-220 g. Animals were housed in the vi-
varium under standard conditions, including a controlled
temperature regime, regulated light-dark cycle, and free
access to water and standard laboratory chow. Prior to the
experiment, all rats underwent a seven-day acclimatization
period.

All animal manipulations were performed in ac-
cordance with the provisions of the European Convention
for the Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes (Strasbourg, 1986),
as well as in compliance with the principles of the Decla-
ration of Helsinki. The study protocol was approved by the
Local Bioethics Committee of lvano-Frankivsk National
Medical University (Protocol No. 146/24, September 26,
2024). All animals survived until the predetermined time
points of euthanasia.

Neurotoxicity was induced by intraperitoneal ad-
ministration of paclitaxel at a dose of 2 mg/kg, adminis-
tered four times every other day, resulting in a cumulative
dose of 8 mg/kg. This regimen corresponds to commonly
used experimental models of paclitaxel-induced neurotox-
icity and is consistent with dose translation principles ap-
plied in preclinical studies [20].

Pharmacological correction was performed using
therapeutic administration of vortioxetine. The drug was
administered intragastrically via a metal gavage needle
with a rounded tip at a dose of 5 mg/kg once daily.
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Treatment was initiated on the third day after completion
of the paclitaxel course and continued for 14 days. The se-
lected dose and administration regimen were based on pre-
clinical studies demonstrating the central activity and neu-
roprotective potential of vortioxetine without evidence of
toxicity in experimental animals.

Animals were withdrawn from the experiment on
days 14, 28, 60, 90, and 120. The cerebellum was fixed in
10 % neutral buffered formalin, followed by preparation
of paraffin blocks and serial histological sections. Sections
were stained with hematoxylin and eosin and examined us-
ing light microscopy.

Morphological analysis of the cerebellar cortex
included assessment of Purkinje cell integrity, neuropil
condition, and preservation of laminar organization. The
analysis was performed on a series of histological sections
using quantitative and semi-quantitative evaluation of
morphological changes. For each animal, at least ten fields
of view selected from three non-consecutive sections were
analyzed to ensure representativeness of the obtained data.

Morphometric measurements were performed in
a digital mode using a calibrated microscopy system and
ImageJ software.

Statistical analysis was conducted using Python
programming language with the SciPy library. For inter-
group comparisons, parametric one-way analysis of vari-
ance (ANOVA) or the non-parametric Mann—Whitney U
test was applied, depending on data distribution. Results
are presented as mean = standard deviation (M + SD). Dif-
ferences were considered statistically significant at p <
0.05.

Research results and their discussion. Morpho-
logical features of the cerebellar cortex after paclitaxel-in-
duced neurotoxicity under therapeutic vortioxetine treat-
ment (Fig. 1).

Fig. 1. Cerebellar cortex of rats on day 14 after completion of paclitaxel administration under therapeutic vorti-
oxetine treatment. Preserved laminar organization of the cortex with a continuous Purkinje cell layer. Moderate
neuropil edema in the molecular layer. Hematoxylin and eosin staining, x400

On day 14 after completion of paclitaxel admin-
istration under therapeutic vortioxetine treatment, the
overall architectonics of the cerebellar cortex preserved a
clearly defined laminar organization. The Purkinje cell
layer remained continuous, with no signs of massive neu-
ronal loss. In the molecular layer, moderate neuropil
edema with expansion of intercellular spaces was ob-
served, reflecting residual manifestations of toxic
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exposure. Isolated Purkinje cells exhibited moderate chro-
matin condensation without pronounced pyknosis or nu-
clear fragmentation, indicating a limited degree of neu-
ronal injury.

At the peak phase of toxic load, structural altera-
tions of the cerebellar cortex were observed, including par-
tial disorganization of the Purkinje cell layer and focal
neuropil homogenization (Fig. 2).
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Fig. 2. Cerebellar cortex on day 28 of the experiment (peak phase of toxic load) under therapeutic vortioxetine
treatment. Partial disorganization of the Purkinje cell layer and focal areas of neuropil homogenization with
preservation of a substantial number of morphologically intact neurons. Hematoxylin and eosin staining, x400

On day 28 of the experiment, corresponding to
the peak phase of toxic load, partial disorganization of the
Purkinje cell layer was detected in the cerebellar cortex,
accompanied by reduced optical density of the cytoplasm
and focal areas of neuropil homogenization. Some neurons
lost their typical pear-shaped morphology, reflecting an
active phase of degenerative changes. At the same time, in
animals treated with vortioxetine, the severity of structural

On days 60 and 90 of the experiment, reparative
processes predominated in the cerebellar cortex. The con-
tours of Purkinje cells became more distinct, soma shape
normalized, and tissue edema and the degree of neuropil
vacuolization decreased. Stabilization of the glial micro-
environment was observed, manifested by attenuation of
reactive changes and restoration of structural organization
of interneuronal connections. The granular layer acquired
a more ordered architecture with a uniform distribution of
neurons.

At the long-term stage of observation, the cere-
bellar cortex demonstrated near-complete restoration of
structural organization with only isolated residual altera-
tions (Fig. 4).

1 (37) ciuenn-6epesensn, 2026

alterations was less pronounced: a greater number of mor-
phologically intact Purkinje cells were preserved, and the
extent of neuropil disorganization remained limited com-
pared with the untreated toxic group.

At later time points (days 60-90), the cerebellar
cortex exhibited a predominance of reparative changes, in-
cluding improved Purkinje cell morphology and reduced
neuropil alterations (Fig. 3).

Fig. 3. Reparative changes in the cerebellar cortex on days 60-90 after paclita;él-inducea neurotoxicity under

vortioxetine treatment. More distinct Purkinje cell contours, reduced tissue edema, and stabilization of the glial
microenvironment. Hematoxylin and eosin staining, x400
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On day 120 after completion of toxic exposure,
near-complete restoration of the laminar organization of
the cerebellar cortex was observed. Most Purkinje cells re-
tained typical morphology with clearly defined nuclear—
cytoplasmic boundaries, whereas residual dystrophic
changes were isolated in nature. The combination of mor-
phological features indicated completion of the active
phase of injury and stabilization of cerebellar structures
under therapeutic vortioxetine administration.

Morphometric analysis of Purkinje cells demon-
strated that, in the therapeutic vortioxetine group, no ab-
rupt shifts in quantitative parameters characteristic of mas-
sive neuronal damage were detected.
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Fig. 4. Cerebellar cortex on day 120 of the experiment under therapeutic vortioxetine administration. Restora-
tion of laminar organization with only isolated residual dystrophic changes in Purkinje cells. Hematoxylin and
eosin staining, x400

On day 14, morphometric indices remained close
to control values, consistent with preservation of a contin-
uous Purkinje cell layer. During the peak phase (day 28),
only moderate deviations in morphometric parameters
were recorded, corresponding to localized degenerative
changes in the neuropil. At later time points (days 60—
120), morphometric values gradually normalized, in ac-
cordance with morphological signs of reparative pro-
Cesses.

Paclitaxel-induced neurotoxicity was accompa-
nied by persistent motor dysfunction, manifested by re-
duced locomotor activity and impaired motor coordination
in behavioral tests. In untreated animals, the open field test
revealed a significant decrease in total distance traveled
and the number of rearings, which developed from early
time points after paclitaxel administration and persisted
throughout the entire observation period, reflecting sus-
tained motor deficit and suppression of exploratory activ-
ity.

In the rotarod test, rats with paclitaxel-induced
neurotoxicity demonstrated a reduced latency to fall, indi-
cating impaired motor coordination and decreased

muscular endurance. The most pronounced deficits were
observed at later stages of the experiment, consistent with
the chronic nature of the neurotoxic effect.

Under therapeutic vortioxetine administration, in-
dices of motor activity and coordination were higher com-
pared with the untreated toxic group. In the open field test,
a greater distance traveled and a higher number of rearings
were preserved, while in the rotarod test, animals demon-
strated a longer retention time on the rotating rod. Alt-
hough functional parameters did not reach the level of in-
tact animals, the observed positive dynamics indicated par-
tial functional compensation of motor impairments.

The functional findings were consistent with the
morphological picture of the cerebellar cortex: in the ab-
sence of massive Purkinje cell loss and under conditions
of gradual stabilization of the neuropil at later time points,
even moderate structural alterations were associated with
clinically relevant impairments of motor coordination.

Quantitative morphometric parameters of the cer-
ebellar cortex in control animals, paclitaxel-treated rats,
and animals receiving therapeutic vortioxetine are summa-
rized in Table 1.

Table 1
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Morphometric parameters of the rat cerebellar cortex

Parameter Control Paclitaxel 2 mg/kg Paclitaxel + vortioxetine
(M £ SD) (M + SD) (M = SD)
ll\l/lnc:lecular layer thickness, 185+ 6 172 + 5% 178 + 54
lFiLr;rkae cell layer thickness, 3049 29 + o 31 + 2
Granular layer thickness, um 2107 192 + 6* 202 + 6#
Total cortical thickness, um 427 +10 393 + 9* 415 + 9#
Purkinje cell density, 124+06 10.6 + 0.5* 11.8 £ 0.54
cells/mm
Purkinje cell soma area, um? 420+ 18 378 £ 16* 402 £ 17#
lFiLrJr:lqnje cell nuclear area, 96 +5 84 + 4% 91 + 4
Nuclear—cytoplasmic ratio 0.30+0.02 0.29 +0.02 0.30 +0.02
Granule cell density, 4.8x10% = 0.2x10° 4.3x10°+ 0.2x10%* 4.6x10°+0.2x10%
cells/mm?

Notes: 1. * p < 0.05 vs control,

2. p <0.05 vs paclitaxel group.
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Morphometric analysis revealed significant re-
ductions in cortical layer thickness and Purkinje cell pa-
rameters in the paclitaxel group, whereas therapeutic vor-
tioxetine administration partially restored these indices to-
ward control values.

Discussion. Paclitaxel-induced neurotoxicity in
the present study was associated with sustained, phase-de-
pendent morphological remodeling of the cerebellar cor-
tex. Although chemotherapy-induced neuropathy is tradi-
tionally considered predominantly a peripheral nervous
system disorder, contemporary clinical and experimental
evidence indicates involvement of central nervous system
structures, including the cerebellum, in the development of
motor and, in some cases, cognitive dysfunction [4, 5, 11,
16, 17, 22-24, 26].

Paclitaxel exerts neurotoxic effects through mi-
crotubule stabilization, impairment of axonal transport,
cytoskeletal destabilization, and mitochondrial dysfunc-
tion, mechanisms that are particularly critical for large,
metabolically active projection neurons [8, 15, 27]. Alt-
hough most mechanistic evidence has been obtained in pe-
ripheral models, the same microtubule- and mitochondria-
dependent vulnerability provides a plausible substrate for
central nervous system involvement, including cerebellar
structures and Purkinje cell susceptibility [15, 18, 27]. Pre-
clinical studies further demonstrate that paclitaxel can in-
duce not only peripheral but also central neurotoxicity,
manifested by electrophysiological, behavioral, and histo-
logical alterations within nervous system structures [3,
19]. In addition, the contribution of ion channels and neu-
roglial interactions to paclitaxel-related neurotoxicity has
been supported by studies showing that TRPV4 inhibition
attenuates neurotoxic manifestations in preclinical settings

[2].

Our morphological analysis indicates that the
Purkinje cell layer represents the most vulnerable compo-
nent of the cerebellar cortex under paclitaxel exposure.
This observation is consistent with established concepts of
cerebellar cortical cytology and organization, according to
which Purkinje cells function as key integrative neurons
characterized by high metabolic demands, extensive den-
dritic arborization, and dependence on intact neuron—glia
interactions [18]. Their susceptibility is further supported
by broader evidence of cerebellar involvement across di-
verse neurological and toxic conditions [10]. Given that
Purkinje cells constitute the sole output of the cerebellar
cortex, even moderate structural alterations at this level
may translate into functionally meaningful consequences
for cerebellar network activity and motor coordination [7,
16].

At early time points after completion of paclitaxel
administration under therapeutic vortioxetine treatment,
the general cerebellar cortical architecture remained
largely preserved, without signs of massive neuronal loss.
This finding is in line with the concept that central neuro-
toxicity related to taxanes often evolves progressively and
does not necessarily manifest as acute neuronal destruction
[4, 11, 24]. The moderate neuropil edema observed in the
molecular layer likely reflects reactive microenvironmen-
tal changes involving glial and neurovascular components
that may precede more pronounced structural impairment.

The peak phase of toxic load (day 28) was char-
acterized by partial disorganization of the Purkinje cell
layer and focal neuropil homogenization. Such mosaic

degenerative patterns have been described in experimental
models of neurotoxicity and are thought to reflect dis-
rupted neuron—glia interactions, altered synaptic microen-
vironment, and impaired cerebellar plasticity [7, 12, 14].
The absence of total neuronal loss at this stage is compat-
ible with the high compensatory capacity of cerebellar cir-
cuits and their ability to reorganize under injury conditions
[12, 16]. The morphometric decline in cortical thickness
and Purkinje cell parameters observed at this time point is
therefore more consistent with functional decompensation
than with irreversible neuronal elimination, in agreement
with current concepts of progressive taxane-related neuro-
toxicity [11, 23, 24].

At later stages of observation (days 60-90), repar-
ative processes predominated in the cerebellar cortex,
manifested by normalization of Purkinje cell soma mor-
phology, reduction of neuropil edema, and stabilization of
the glial microenvironment. From a neurobiological per-
spective, these changes may reflect restoration of synaptic
organization and engagement of intrinsic plasticity mech-
anisms, including long-term depression (LTD), which rep-
resents a fundamental adaptive process within cerebellar
circuitry [14]. By day 120, near-complete restoration of
laminar organization suggested completion of the active
injury phase and stabilization of cerebellar morphology.

A key finding of this study is the influence of vor-
tioxetine on the temporal dynamics of cerebellar morpho-
logical changes. Given the post-toxic treatment design,
vortioxetine could not prevent the initial injury; however,
it appeared to limit further progression of structural dete-
rioration and promote an earlier transition toward the re-
parative phase. This interpretation is consistent with the
pharmacological profile of vortioxetine as a multimodal
agent capable of modulating serotonergic neurotransmis-
sion and interacting with glutamatergic networks and neu-
roplasticity-related pathways [1, 21]. In preclinical pain
models, vortioxetine has also been shown to influence neu-
roinflammatory and neuromediator mechanisms through
catecholaminergic and cholinergic systems [9, 25], which
may be relevant for the broader neurobiological context of
chemotherapy-associated neurotoxicity.

In a wider context, chemotherapy-induced neu-
ropathy represents a multifactorial process, with severity
and temporal profile determined by the specific agent, cu-
mulative dose, and administration schedule [17, 26], in-
cluding considerations of dose translation in preclinical
experimental designs [20]. The high prevalence of CIPN
and the limited options for effective prevention and treat-
ment underscore the importance of exploring strategies
aimed at post-toxic correction, including central manifes-
tations of neurotoxicity [23, 24]. Systematic analyses of
animal models further emphasize the necessity of combin-
ing morphological and functional endpoints to adequately
evaluate neuroprotective and corrective interventions [6,
13].

Taken together, the present findings support the
cerebellum as an important target of paclitaxel-induced
neurotoxicity and suggest that therapeutic vortioxetine ad-
ministration may limit structural deterioration and pro-
mote morphological prerequisites for recovery of integra-
tive cerebellar functions. These data expand current under-
standing of the central aspects of taxane neurotoxicity and
provide a rationale for further investigation of multimodal
neuromodulation as a strategy for post-toxic correction of
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chemotherapy-related central nervous system involvement
[4, 11, 21, 24].

Conclusions. Paclitaxel administration results in
persistent morphological alterations of the cerebellar cor-
tex, characterized by progressive Purkinje cell damage,
disruption of their spatial organization, and neuropil disin-
tegration, indicating the development of long-lasting cen-
tral neurotoxicity. Therapeutic vortioxetine administration
after completion of chemotherapeutic exposure reduces
the severity of cerebellar structural damage, limits the ex-
tent of neuronal degeneration, and modifies the temporal
profile of injury progression by attenuating late degenera-
tive changes. At extended observation periods, vortiox-
etine promotes activation of reparative processes in the
cerebellar cortex, manifested by stabilization of the glial
microenvironment, reduction of reactive alterations, and
partial restoration of the structural integrity of neuronal
networks. Collectively, these morphological findings sup-
port the potential applicability of vortioxetine as a post-
toxic pharmacological approach for correcting central
manifestations of paclitaxel-induced neurotoxicity, partic-
ularly at the level of cerebellar structures.

Funding. This study was conducted within the
framework of the institutional fundamental research pro-
ject of lvano-Frankivsk National Medical University
(State Registration No. 0125U004275).

Conflict of interest: absent.

Study limitations and future directions.

The study has several limitations that should be
considered. First, the obtained results are based on an ex-
perimental animal model which, despite its wide applica-
tion and pathophysiological relevance, does not fully re-
produce the complexity of chemotherapy-induced neuro-
toxicity in humans. Second, the exclusive use of morpho-
logical methods without the inclusion of immunohisto-
chemical markers did not allow a detailed assessment of
glial activation, synaptic remodeling processes, or apop-
totic pathways.

In future studies, it would be advisable to expand
the morphological approach by incorporating immuno-
histochemical techniques targeting neuronal, glial, and
neuroinflammatory markers, as well as ultrastructural
analysis using electron microscopy. Such an integrated ap-
proach would enable a deeper characterization of neuron—
glia interactions, subcellular alterations, and the pathoge-
netic mechanisms underlying cerebellar involvement in
paclitaxel-induced neurotoxicity and its pharmacological
correction.
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MOP®OJIOI'TYHI 3MIHA MO30YKA IIYPIB 3A
YMOB NAKJITAKCEJI-IHIYKOBAHOI
HEMPOTOKCHUYHOCTI TA JIIKYBAJIBHOI'O
3ACTOCYBAHHSA BOPTIOKCETUHY
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Pe3tome. IlakmitTakcen € OIHMM i3 KIFOUOBHX
NMPOTUIYXJIMHHUX  TpernapariB  TaKCaHOBOTO  psAy,
3aCTOCYBaHHS SIKOTO  CYNPOBOXKYETBCSI  PO3BHTKOM
HEHPOTOKCHUYHUX YCKIAJAHEHb 3 OOKy mepudepudHoi i
LEHTpaNbHOI HepBoBoi cuctemu. [lompyu peranpHUI OmHC
nepudepuaHOi HerpomnaTii, MOp¢OIOTiYHI 3MIHH IICH-
TPaNbHUX CTPYKTYP, 30KpEMa MO30UKa, 3aJIUIIAI0THCS He-
JOCTaTHHO BMBYCHUMH. MO30UYOK XapaKTepU3yeThCs BU-
COKOIO METa0OJIIYHOI aKTHUBHICTIO HEHPOHIB, MepeayciM
wiituH [lypkiHbe, Ta CKJIagHOIO OpraHizauiclo Heipo-
[II0-CYTUHHHUX KOMIUICKCIB, [0 3YMOBIIIOE HOTO IIiBU-
HICHY YYTJIMBICTh IO TOKCUYHUX BILIHBIB.

Metoro mociikeHHs OyJio OIHUTH MOp(o-
JOTi4HI it MOpdoMeTprHi 3MIHM MO304Ka II[yPiB 32 YMOB
TIAKJIITAKCEN-1HyKOBaHOI HEHPOTOKCHYHOCTI Ta BH3Ha-
YUTH KOPUTYBAJIBHUH €(EKT JIKyBaJbHOTO BBEICHHS
BOPTIOKCETHHY.

JlociipKeHHs] BUKOHAHO Ha CTAaTEBO3PLINX caM-
max Oummx mrypiB. HeHpOTOKCHYHICTE MOJIENIOBAIH
BHYTPIIIHPOOYCPEBUHHUM BBEJCHHSIM MAaKJITaKcely B
1031 2 MI/KT 4oTupHu pa3u uepe3 a00y. JlikyBaibHy KO-
PEKIi0 TPOBOJMIN UIJISIXOM BHYTPINIHOLULTYHKOBOTO
BBEJICHHSI BOPTIOKCETHHY B /1031 5 MI/KI OZIMH pa3 Ha 100y
npotsroM 14 mi6 micyst 3aBepIIeHHs KypCy HaKIiTaKCey.
Mopdosoriutae TOCTiKSHHS MO304Ka 3[IACHIOBAINA Ha
14, 28, 60, 90 i 120 n00y 3 BHKOPHCTAHHSIM CBITJIIOBOL
MiKpOCKoMii Ta mHPOBOT0 MOPHOMETPHYHOTO aHATI3Y.

[MaxsiTakcen COPUYUHSAB YaCOBO 3AJICIKHI CTPYK-
TYPHI HOPYIIEHHS! KOPU MO30YKa, 110 TPOSBIISUIACS T3~
opraHizamiero mapy KiitHH [lypkiHbe, HaOpsKoM
HEWpONiII0 Ta 3MEHIICHHSAM TOBIIMHHM KOPTHKAIBHUX
IapiB i3 MAKCUMYMOM 3MiH Ha 28 100y. JlikyBajbHe BBe-
JICHHSI BOPTIOKCETHHY 3MEHIIYBAaJIO BUPAXKEHICTD YIIKOI-
JKeHb, CIIpusIo 30epexenHio kKmiTuH [lypkiHbe Ta mocty-
ITOBOMY BiJTHOBJICHHIO OpraHi3aIlii MO304YKa Ha Mi3HiX eTa-
rmax eKcrepuMeHTy. MophoMeTprdHi TOKa3HUKH JIEMOH-
CTpyBaJM TEHJEHIIIO 0 HOpMai3allii, 1o y3ropKyBa-
JIOCSI 3 YaCTKOBUM BiJIHOBJICHHSIM PyXOBOI KOOpJHHALI.

OTpuMaHi pe3ynbTaTH CBi4aThb PO KOPHIY-
BaIBHHUH BIUIMB BOPTIOKCETHHY HAa LEHTPAIbHI NPOSBU
TMaKJIiTaKCeN-1HyKOBaHOT HEHPOTOKCHYHOCTI.

KawuoBi caoBa:  makimitTakcen-iHIyKOBaHA
HEHPOTOKCHYHICTb, MO304YOK, KiiTuHH  IlypkiHbe,
BOPTIOKCETHH, MOP(OJIOTIUHI 3MiHH.
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