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2. Morpho-functional characteristics of experimental paclitaxel-induced peripheral neuropathy under conditions
of 2-ethyl-6-methyl-3-hydroxypyridine succinate correction

Pedepar:

1. Ximionpenapart [1aksiTakces BUKOPUCTOBYIOTb [IPY JIIKYBaHHI 3JI0SIKiCHUX ITyXJIMH Pi3HOTO NOXOIKEeHHs. Ha Xaib,
y 80% nanieHTiB micd JIiKyBaHHS HUM PO3BUBA€EThCS NYCTAIbHA CEHCOPHA Herpomnartis. [Ipu 1boMy 3aCTOCYBaHH
HEepONPOTEKTOPHUX NPENapaTiB He Jajo 0KaHMUX Pe3ysbTaTiB. METOI0 HAIIOTO JOCiIKEHHS CTajlo
BCTAHOBJICHHS 3aKOHOMIPHOCTEH CTPYKTYPHO-(YHKILIOHAJIbHUX 3MiH CiIJHUYOrO HepBa IIypiB Ta OrO PyXOBOTO i
YYTJIMBOTO CETMEHTAPHUX LEHTPIB IiJ, BIIJIMBOM IaKJIITaKCEy 32 YMOB KOPEKLii 2-eTu1-6-MeTui-3-
rigpokcunipuauny cykuuHaroM (I'C). EkcnepuMeHT npoBefeHo Ha 94 6inux paHAOMOpeIHUX Iypax-CcaMIsiX

macoro 150-200 r. JocaigHil i KOHTPOJIBHIN rpyIi mypiB BBOAWIN BHYTPIlIHLOOYEPEBUHHO XiMiopenapar



[Taksnitakcen (Actavis, PymyHist) y 1osi 2 Mr/Kr Mmacu Tijia uepes oiHy 1,00y YOTMPU pa3u A0 AOCATHEHHS 103U 8
mr/Kr. [Ticsig nporo TBapyuHU 6yJIM paHAOMi30BaHi Ha 2 rpynu no 42 TBapUHU y KOXKHiN. Y BOCiAHIN rpyni mypam
poTsrom HacTynHux 10 11i6 BBOAUIN BHYTPIIHLOOUYEPEBUHHO 2-€TU-6-MeTUJI-3-TiIpOKCUNIpUIMHY CyKLIUHAT Y
103i 10 Mr/Kr Macu Tijna, nonepesHbo po3drHuBImY B 0,5 MJI BOAHY 714 iH'eKuiil. TBapuHaM KOHTPOJIbHOI Tpynu
BHYTPIlIHbOOYEPEBMHHO BBOJMJIM BOY [1JIs1 iH' €KLl B €KBiBaJIEHTHOMY 00'€Mi IIPOTSATOM aHAJIOTIYHOTO TEPMIHY.
JocninxxeHHs npoBoawiu Ha 1-y, 7-y, 14-y, 28-y, 60-y, 90-y Ta 120-y nobu excriepumeHTy. Pe3yspTaTi Hammx
IOCJiIKeHb II0Ka3asy, 1o Ha (POHi eKCIIepUMEHTaIbHOI NaKJliTaKCces-iHIyKOBaHOi nepudepiiiHoi HelponaTii
(TIITH) mo 14-i mo6u Big no4aTky BBeLeHHs ['C y CifHU4OMY HEPBi IPOCTEXKYBAIUCS BHYTPIIIHbOKJITAHHI
pereHepauiiHi npouecu. 3i 30i7blIIeHHSIM TePMiHY eKCcliepruMeHTY 10 28-60-0i 7061 y MieliHOBUX HEPBOBUX
BoJIoKHax (MHB) BusiBsisiiucs 36isbi1eHHs Hepo@dinlaMeHTIB i HepOoTpybOUOK, [10sIBa MOJIOLUX MITOXOHAPIH,
3MEHIIEHHS I€PUAKCOHATIBHOIO HAOPSKY Ta BiTHOBJIEHHSI CTPYKTYPH Mi€IiHOBOi OO0JIOHKU. Y HEMPOJIEMOLUTAX
Oysu npucyTHi MOpQOIOTiYHI 03HAKU MiJBUILEHOr0 6iIKOBOrO CUHTE3Y Ta siBUILA MiesiHodarii. PerenepatiitHo-
BigHOBHI npouiecu B MHB Ha 90-y-120-y no6u npusBoauiIy 10 BiHOBJIEHHSI METPUYHUX NToKa3HUKiB MHB i3
HaOJIMKEHHSIM 10 iHTaKTHUX MIOKA3HUKIB i 6yJIM B pa3u MEHIIMMU 32 BifoBiAHI nokasuuku npu I1IITH. ITo3utuBHMM
Helipomopymotounii BrsuB I'C Ha nepe6ir [TITTH My no6aynian goCliIKyo4yd CerMeHTapHi LeHTPY CiTHUI0ro
Hepsa. Tak, yIIpo#oBxX ekcriepumMeHTy Ha ¢oHi yikyBaHHS [1ITTH I'C B e71eKTpOHHOMIKPOCKOIIIYHIN KapTHHI KJIiTHH
IepenHiX POriB CIIMHHOTO MO3KY CIIOCTEpiraiau akTUBALLil0 CHHTETUYHUX I[IPOLECIB y HEMPOHAX, 3pOCTaHHS
aKTUBHOCTI I'PaHyJIIPHOI €HA0MJIa3MaTUYHOI CiTKH, 30i/1bIIE€HHS HACUYE€HOCTI HEMPOIIa3MU PUOOCOMaMU i
noJsiipu6bocoMamu, CTabiIbHUI CTaH MITOXOH[IPiil Ta MOSIBY iXHIX MOIOAUX POPM, rinepTpodito Komiiekcy ['ombaxi.
JoCimpKyo4m 4yTaAUBi LEHTPY CiHUYOT0 HEPBA y HEMPOHAX CIIMHHOMO3KOBUX BY3JIiB KPMKOBOTO BiIiny
CIIMHHOT'O MO3KYy MU BiIMi4aJi BUPQKEHI BHYTPIIIHbOKJIITUHHI pereHepaLiiHi npouecu: rosiBa MOJIOgUX
PO3rajly>kKeHUX MITOXOHIPil pi3HUX pO3MipiB, POPMM i IiJIBHOCTI; BOTHUILEBE ITIOMipHE YIIiJIbHEHHS riajIoNa3MHu 3
YUCJIEHHUMU prbocomamu; rineprpodist Komriekcy ['obaxi Ta uCTepH rpaHyJISIPHOI €HI0IIa3MaTUYHO CITKH.
I[1pu 3acrocyBanHi ['C 11 KOpeKUii HEMPOTOKCUYHUX BIUIMBIB ITaKJIITAKCEy MU CIIOCTEPIraau SKiCHUN [IO3UTUBHUN
BILUMB. [Ipu npoBeneHHi TecTy poH Opest mexaHiYHUI 60IbOBUIL TIOPIT HA 7-y LOOY eKcliepuMeHTy 6yB Ha 56,43%
BUIIe, Y IOPIBHSHHI 3 KOHTpoJieM, Ha 14-y noby - Ha 45,59% Buie, a Ha 28-y no06y - BinpisHsaBcs Ha 98,16%, y
MOPiBHSHHI 3 aHAJIOTIYHMM [TIOKa3HUKOM y KOHTPOJIBHIN Ipymi TBapuH. OLIHIOIOYN PE3yJIbTaTU TECTY «rapsda
IIJIACTUHKA» Y TBAPUH JOCJIIHOI IPYIH, BCTAHOBJIEHO 3HMKEHHS ITPOSIBIB TePMiUHOI rinepasresii Ha 39,60% na 7-y
00y eKCIIEpUMEHTY, a y TepMiHi 14 1i6 —3HMXeHHS MPosBiB TepMiuHOi rinepasnresii Ha 63,95%. TakuM YHOM,
OTpUMaHi pe3ysibTaTy MOP(QOJIOTiYHOrO aHai3y CiHUIOrO HEepBa Ta M0ro YyTJIMBOIO i pyXOBOr0 CerMeHTapHUX
LI€HTPIB IIOBHICTIO Y3TrOKYIOTbCS 3 JAHUMU HENPOoQi3ioNoriyHmX JOCTiIKeHb i BKa3ylOTh HA MOXJIUBICTb
BrKopucTaHHs ['C 4K e(peKTMBHOTO HEMPONPOTEKTOpa IpU nepudepiiiniil HeMponarii, CHpUYNHEHIN
NakJiTakcesoM. Yreplie JOCHiIpKeHo Kopurytounii BruB ['C Ha IMHAMIKY, ITIMOMHY, 3BOPOTHICTb i HE3BOPOTHICTb
Mopdo-DyHKIiOHANIBHUX 3MiH Yy CiIHUYOMY HepBi Ipu ekcniepumeHTasbHiil [TIITH. Ynepiue Ha ocHOBI
KOMIIJIEKCHUX METOiB IOCiI)KeHHsI OTPMMAaHO HOBI JaHi, 1o mnicJs BBefeHHs ['C Ha poHi ekcriepruMeHTanbHO]
[TITTH B CH cnoctepiraetbcs BinHOBAeHHS MHB, sike nepebirae 3 nepiomamu: nepmuii nepion (no 14-i nobn)
XapaKTepU3y€eThCsl CIIOBIIbHEHHSIM PO3BUTKY i nepedbiry [1IITH; npyruit nepion, (28-60-a 1o6u) nposiBisiEThCS
BHUPaX€HUMMU pereHepauilHumu npouecamu y MHB; Tperiit nepioz (90-120-a no6u) npyusBOAUTb [0 MOCTYIIOBOTO
BiZJHOBJIEHHSA MiesloapxiTekToHiku CH. Yiepiue BU3Ha4€HO 3aKOHOMIPHOCTI HEMPO-TJi0-KaNiIIPHO-CTPOMAJILHUX
B3a€MO/Iiil YyTIMBOIO Ta PyXOBOI'0 CETMEHTAPHUX LIEHTPIB CifHU4YOro Hepsa y nuHaMiui ITITTH npu BUKOpuUCTaHHI B
sxocTi HelipornipoTekTopa ['C. Kito4oBi cjioBa: naxjitakces, TyOyJliH, XiMioTeparisi, Helporarisl, CifHU4Yuil HepB,
apmapis, 2-eTuia-6-MeTUI-3-TigPOKCUIIIPUAMHY CYKLMHAT, CIIMHHOMO3KOBU BYy30JI, CHUHHUI MO30K,
MOTOHENPOHU, PEreHepalis HepBa, MiejliH, HEMPOIIPOTEKTOP, HEMPOTOKCUYHMI BIUIUB. ['any3b — MeIULMHA.

2. Paclitaxel is used in the treatment of malignant tumors of various origins. Unfortunately, 80% of patients
develop distal sensory neuropathy after treatment. At the same time, the use of neuroprotective drugs did not give
the desired results. The aim of our study was to establish the patterns of structural and functional changes in the
sciatic nerve of rats and its motor and sensory segmental centers under the influence of paclitaxel under the
conditions of correction of 2-ethyl-6-methyl-3-hydroxypyridine succinate (HS). The experiment was carried out



on 94 white random-bred male rats weighing 150-200 g. The experimental and control groups of rats were injected
intraperitoneally with the Paclitaxel at a dose of 2 mg/kg of body weight after one day four times. After that, the
animals were randomized into 2 groups of 42 animals each. In the experimental group, for the next 10 days, HS was
administered intraperitoneally at a dose of 10 mg/kg. Animals of the control group were injected intraperitoneally
with water for injections in an equivalent volume. The studies were performed on the 1st, 7th, 14th, 28th, 60th, 90th
and 120th days of the experiment. The results of our research showed that up to the 14th day intracellular
regeneration processes were observed in the sciatic nerve. On the 28th-60th day, an increase in neurofilaments
and neurotubules, the appearance of young mitochondria, a decrease in periaxonal edema, and a restoration of the
structure of the myelin sheath were found in myelinated nerve fibers (MNF). Morphological signs of increased
protein synthesis and myelinophagy were present in neurolemocytes. Regenerative and restorative processes in
the MNF on the 90th-120th day led to the recovery of the metric indicators of the MNF, approaching the intact
indicators and were many times smaller than the corresponding indicators in the case of PIPN. We saw the
positive neuromodulatory effect of HS by examining the segmental centers of the sciatic nerve. Thus, during the
treatment by HS, activation of synthetic processes in neurons, increased activity of the granular endoplasmic
reticulum, increased saturation of the neuroplasm with ribosomes and polyribosomes, a stable state of
mitochondria and the appearance of their young forms, hypertrophy of the Golgi complex were observed in the
cells of the anterior horns of the spinal cord. While studying the sensitive centers of the sciatic nerve in the
neurons of the spinal cord nodes, we noted intracellular regeneration processes: the appearance of young
mitochondria of different sizes, shapes and densities; focal moderate thickening of hyaloplasm with numerous
ribosomes; hypertrophy of the Golgi complex and cisterns of the granular endoplasmic reticulum. When using HS
to correct the neurotoxic effects of paclitaxel, we observed a qualitative positive effect. When conducting the von
Frey test, the mechanical pain threshold on the 7th day of the experiment was 56.43% higher, compared to the
control, on the 14th day - 45.59% higher, and on the 28th day - it differed by 98.16%, compared to the similar
indicator in the control group of animals. Evaluating the results of the "hot plate" test in the animals of the
experimental group, it was established that the manifestations of thermal hyperalgesia decreased by 39.60% on
the 7th day of the experiment, and within 14 days, the manifestations of thermal hyperalgesia decreased by 63.95%.
Thus, the obtained results of the morphological analysis of the sciatic nerve and its sensory and motor segmental
centers are fully consistent with the data of neurophysiological studies and indicate the possibility of using HS as
an effective neuroprotector in peripheral neuropathy caused by paclitaxel. For the first time, the corrective effect
of 2-ethyl-6-methyl-3-hydroxypyridine succinate on the dynamics, depth, reversibility and irreversibility of
morpho-functional changes in the sciatic nerve during experimental PIPN was investigated. For the first time new
data were obtained that after the introduction of HS against the background of experimental PIPN in the sciatic
nerve, the recovery of MNF is observed, which runs through 3 periods: the first period (up to the 14th day) is
characterized by a slowdown in the development of PIPN; the second period (28-60th day) is manifested by
pronounced regeneration processes in the MNF; the third period (90-120 days) leads to a gradual restoration of
the myeloarchitectonics of the sciatic nerve. For the first time, the neuro-glio-capillary-stromal interactions,
qualitative and quantitative changes of the sensory and motor segmental centers of the sciatic nerve in the
dynamics of PIPN when using HS as a neuroprotector were determined. Key words: paclitaxel, tubulin,
chemotherapy, neuropathy, sciatic nerve, armadine, 2-ethyl-6-methyl-3-hydroxypyridine succinate, spinal node,
spinal cord, motor neurons, nerve regeneration, myelin, neuroprotector, neurotoxic effect.
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Bnacue IpizBume Im's Io-6aTBKOBI KpwxaniBceka AHHa €BcTaxiiBHa

TOJIOBH pajgu

BnacHe IlpizBume Im's I10-6aTbKOBI KpwxaniBcbka AnHa €BcTaxiiBHa

TOJIOBYIOYOrO Ha 3acCimaHHi

BiagmoBizasibHU 32 MiATOTOBKY Kymnny I'antist BorpanisHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




