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Abstract: In the experiment, colchicine was used to study axonal transport and
nerve trophism upon application to nerve fibers. The study was conducted on
Wistar rats. Three days after application, uneven thickening of cylindrical
myelinated nerve fibers and swelling of neurofibrils were observed. The overall
morphological changes in nerve fibers can be attributed to the effect of colchicine
on neurofibrillary structures. These structures are involved in forming the overall
cellular structure of nerve fibers and maintaining the tone of the plasma membrane.
This, in turn, has a certain significance for the mechanism of slow axonal transport
n neurons.
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AnHOTamusi: B JKcnepuMeHTe KONXWIUH TPUMEHSUICS I W3yYeHUS
aKCOHAJIPHOTO TpaHCIOpPTa W TPO(OHUKU HEpBAa NpPH aNIUIMKAIMd HA HEPBHBIC
BOJIOKHA. MccnmenoBanue mpoBoaminock Ha kpeicax Bucrtap. Cnycts 3 aHs mocie
anMUIMKAllMd  BBIBJICHO  HEPABHOMEPHOE  YTONIICHHWE  IMIMHIPUYECKHUX
MUEJIMHOBBIX HEPBHBIX BOJIOKOH W HalOyxaHue Heipogubpwur. OO0mue
MOp(QoOJOTHYECKHEe H3MEHEHHS B HEPBHBIX BOJIOKHAX MOTYT OBITh OOBSICHEHBI
BO3/ICICTBMEM KOJIXUIIMHA HAa HEUPOPUOPWIIISIPHBIE CTPYKTYPBL. DTH CTPYKTYPbI

y4acTBYIOT B (OPMHPOBAHHM OOIIEH KJIETOUHON CTPYKTYphl HEPBHBIX BOJIOKOH U
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MOJIJICPKAaHUKM TOHYCA IJIa3MaTHYEeCKOM MeMOpaHbl. DTO, B CBOIO OYepe/ib, UMEET
OnpeAcIEHHOE 3HAUYCHUE I MEXaHU3Ma MEJIJIEHHOTO0 aKCOHAJIBLHOIO TPaHCHOpTa B
HEUPOHAX.
KioueBble ¢JI0Ba: SKCIEPUMEHT, KOJXWIIMH, KpbIca, ONMYKIAIOMIMI HEpPB,
MPUMEHEHHUE, HEpBHAs KJIeTKa, MOPQOJIOTHs, HEPBHBIE BOJIOKHA, HEUpOTreHHAas
MHOTIATHSI.

TAKPUBAJJA KOIXUIHUH TABCUPU OCTHIAA AJALITAH
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AnHotaumsi: Taxpubana  KOJIXWUIIMH  TpenapaTMHUHT  HEPB  Tojajapu
VTKa3yBUaHJIMra anIuIMKalMsaCHa aKCOHaJl TPaHCIOPT Ba HEPB TPpodHKACHHH
ypranvm makcaauaa Kyjuanuinaan. Tagkukor Bucrap kamamyuapuaa YTKa3uIIn.
Anmmukanusiian cyHT 3 KyHAaH 0onuiad, MIIMHIPCUMOH MHUCHIIA HEPB ToJaiapu
HOTYFpH IMaKJIJa KaJIWHIIAIIYBH Ba HEHPOPUOPHIIIApHUHT IIMIIHWINA aHUKJIAHIH.
Hep Ttonanapumaru ymymuii MopQoJorvK  y3rapuuuiap  KOJXUIIMHHUHT
HeHpopuOpMIUISIp Ty3WIMallapra TabCUpPU OWJIaH TYUIYHTHPWIUINN MyMKHH. By
Ty3WIMajap HEPB TOJaJlapuJiaru Xykaiipa yMyMHU TY3yJMIIWHUA TAIIKWJ STHUIAAQ
Ba IIa3MaTUK MeMOpaHa TOHYCHU CakJjalija UITUPOK 3Taau. by aca Heliponnapaa
CEKHMH aKCOHAJI TPAHCTIOPT MEXaHU3MHUJIAa MyalsiH aXaMHsITra 3ra.

Kaaut cy3nap: taxpuba, KOJXUIMH, KajdaMylIll, afallirad HepB, anruIMKalus, HepB

Xyxanpacu, MOphOJIOTHsI, HEPB TOJIaJapH, HEUPOTEH MUOTIATHSI.

Introduction. The analysis of mechanisms of nervous regulation of internal organ
activity has been and remains at the center of attention in domestic and world
neurophysiology for decades [1,2]. This regulation is based on local and central
nervous mechanisms. The former are realized in the neuronal networks of the

metasympathetic nervous system and are based on a system of local reflex arcs
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closing within the internal organ [3,4,5]. Local reflexes provide only the basic
functional functions of the internal organ and, under certain conditions, allow it to
function without connection to the central nervous system. The latter are located at
different levels of the central nervous system and control the activity of the internal
organ, bringing it into line with the needs and conditions of the internal and
external environment [6]. Application of colchicine to nerve conductors is used for
the experimental study of axonal transport and nervous trophics. The study of these
issues 1s of great importance in researching the pathogenesis of neurogenic
myopathies and, in particular, cardiogenic myopathies. In the literature,
morphological changes in nerve conductors are evaluated ambiguously: some find
no significant changes in ultrastructure; many authors note a decrease in the
number of neurofilaments, indicate swelling of nerve processes, asymmetric
violation of their shape [7]. In culture with the addition of colchicine to the
medium, unevenness of the contours of processes, varicosities, detachment of
processes from the substrate, and pulling toward the cell body are observed. Given
the selective action of colchicine in small and medium doses on microtubules, the
complex of morphological changes in nerve conductors requires deciphering, which
was the purpose of this study.

Study Objective. To investigate in experiment the changes in conductivity and
trophics of neuron axons as a result of colchicine application to the vagus nerve.
Materials and methods.The experiment was performed on 30 male Wistar rats
weighing 150-200 g. All operations and manipulations with animals were carried
out under general anesthesia, following the humane principles of the European
Community Guidelines (86/609/EEC) and the Helsinki Declaration, as well as in
accordance with the “Rules for conducting work using experimental animals.”
Under nembutal anesthesia, 100 pug of colchicine in a filler was applied to the
cervical part of the right vagus nerve. As a control, 7 rats with filler application
without colchicine and 5 intact rats were examined. At 2, 3, 4, 5, 7, and 10 days, a

segment of the right vagus nerve at the application site was excised. Material from
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experimental and intact rats was examined light-optically (silver impregnation
according to Bielschowsky-Gros). The next stage was the study of histological
preparations using a light microscope MT 5300L with a digital camera at
magnifications from x100 to x400 in accordance with recommendations for
morphometric studies.

Results. Light-optically, starting from day 3 after application, uneven thickening of
axial cylinders and swelling of neurofibrils were detected. On semithin sections
stained with toluidine blue, changes in the configuration of the transverse section of
myelinated processes were studied. Processes with a diameter of less than 4 um
have a shape close to round in both control and experimental material. Processes
with a diameter of 4 um and more in intact rats are polymorphic; outlines close to a
circle make up an average of 33%. By day 3 after application, the configuration of
sections becomes more isomorphic (up to 71% round sections). By day 5, the
number of round sections sharply decreases (to 15%); the configuration of
processes is characterized by sharp foldability, invaginations inward of the process
of part of the plasma membrane together with the myelin sheath are observed. Such
figures look like “process within process” and are not found in intact nerves. By
day 10, the ratio of sections of different configurations approaches normal, but
double myelin contours of individual processes continue to be encountered. At the
submicroscopic level, vesicular swellings of axial cylinders were revealed:
expanded segments are filled with neurofilaments and fragments of microtubules
without a definite orientation. Part of the axial cylinders is poor in neurofibrils and
appears lightened. On oblique sections, the adhesion of microtubules to the axonal
plasma membrane is visible. The detected two-phase change in the shape of the
transverse section of axial cylinders with a diameter of 4 pum and more apparently
depends on the tone of the plasma membrane on the state of cytoskeletal structures,
which is observed in tissue culture, as well as under conditions of experimental and
congenital pathology of nerve trunks. The monomorphism of small and

polymorphism of large axial cylinders is apparently associated with a different ratio
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of microtubules and neurofilaments in them and emphasizes a more stable
cytoskeletal structure of small-caliber processes resistant to the action of
colchicine.
Conclusion.With the application of 100 pg of colchicine to the right vagus nerve of
rats, deformation of processes, two-phase change in the configuration of the
transverse section of axial cylinders, disaggregation of microtubules, and
disorientation of neurofilaments are observed. The complex of morphological
changes can be explained by the action of colchicine on neurofibrillary structures
involved in the organization of the cytoskeleton of processes and in maintaining the
tone of the plasma membrane, which has a certain significance in the mechanism of
slow axonal transport.
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