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HEeMpomnarii 3a yMOB KOPEKIIii 2-eTni-6-MeTuI-3-TiIpOKCUIIPUIVNHY CYKLIMHATOM
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Pedepar:

1. Ximionpenapar [laksiTakces BUKOPUCTOBYIOTh IIPY JIiKyBaHHI 3JI0KICHUX IIyXJIMH Pi3HOTO NOXOMKeHHA. Ha KaJb,
y 80% narieHTiB mics JIiKyBaHHS HUM PO3BUBAETLCA AYCTallbHA CEHCOPHA HevpomnarTis. [1pu 1boMy 3aCTOCYyBaHHS
HEMPONPOTEKTOPHUX NPENAPaTiB He 1ayI0 6aKaHUX Pe3yJbTaTiB. METOI0 HAIOTO JOCJiIPKEHHS CTajlo
BCTAHOBJICHHSI 3aKOHOMIPHOCTEN CTPYKTYPHO-(QYHKIIOHAJIbHUX 3MiH CiJHUYOro HepBa IIypiB Ta Oro pyXoBOro i
YYTJIMBOIO CETMEHTAPHUX LEHTPIB I1if] BIIJIMBOM IaKJIiTaKCey 32 YMOB KOPEKLii 2-eTUI-6-MeTU-3-
rigpoxkcunipuauny cykunHatoM (I'C). EkcnepuMeHT npoBefeHo Ha 94 6inuxX paHZOMOpeIHUX Iypax-CaMIsiX
macoto 150-200 r. JocnifHif i KOHTPOJIbHIMN IPyIIi IyPiB BBOJWJIN BHYTPIlIHPOOYEPEBUHHO XiMionpenapar
[Maxumitakcen (Actavis, PymyHis) y 1,03i 2 MIr /Kr Macu Tisla yepes OfiHy J00y YOTHUPU pa3u A0 AOCSITHEHHS 03U 8
mr/Kr. [Ticsig nporo TBapruHU 6yJIM paHIOMi30BaHi Ha 2 rpynu no 42 TBapUHU y KOXKHiN. Y BocifHii rpyni mypam

IIpoTsrom HacTynHux 10 11i6 BBOAWIN BHYTPIIIHOOUYEPEBUHHO 2-eTU-6-MeTWI-3-TiIpOKCUIIpUIUHY CYKIIUHAT Y



103i 10 Mr/Kr MacHu Tija, onepegHbo po3urHuBImy B 0,5 MJI BOJHU /714 iH'eKuiil. TBapuHaM KOHTPOJIbHOI TPy
BHYTPIIIHPOOYEPEBUHHO BBOJUJIIN BOJLY IJIs1 iH'€KLIiil B €KBiBaJIEHTHOMY 00’€Mi IIPOTATOM aHAJIOTiYHOTO TEPMIHY.
JocnimxeHHs npooauiu Ha 1-y, 7-y, 14-y, 28-y, 60-y, 90-y Ta 120-y nobu excriepumeHTy. Pe3yspTaTi Hammx
IOCJiIKeHb II0Ka3asy, o Ha (POHI eKCIIePUMEHTAJIbHOI AaKJliTaKCeI-iHIyKOBaHOi nepu@epiiiHoi Helponatii
(TTITIH) mo 14-i no6wu Bin novatky BBegeHHs ['C y ciiHUYOMy HEPBi MPOCTEKYBAIUCS BHYTPIIIHbOKJIITUHHI
pereHepatiiiHi npouecu. 3i 30i7blIeHHSIM TEPMiHY eKcliepuMeHTY 10 28-60-0i 7061 y MieliHOBUX HEPBOBUX
BoJIoOKHax (MHB) BusiBisiucs 36isbl1eHHST HeMpo@dilaMeHTIB i HEPOTPyOOUOK, MT0sIBA MOJIOUX MITOXOHAPIH,
3MEHIIEHHS IePUaKCOHAJIIBHOTO HAOPSIKy Ta BiJHOBJIEHHSI CTPYKTYpHU MiesliHOBOi 0G0JIOHKU. Y HENPOJIEMOLIUTaX
Oysii mpucyTHI MOpQOJIOTiyHi 03HAaKM MifBUILIEHOro 6iIKOBOrO CHHTE3Y Ta sBUlla MieniHodarii. Perenepariiino-
BigHOBHI npouiecu B MHB Ha 90-y-120-y no6u npusBoAuUiIY [0 BiHOBJIEHHS METPUYHUX NIoKa3HUKiB MHB i3
HaOJIMKEHHSIM 10 iHTaKTHUX MIOKA3HUKIB i 6yJIM B pa3u MEHIIMMU 32 BiNoBigHi nokasuuku npu I1IITH. Io3utuBHMM
Heripomopymotounii BrisuB I'C Ha nepe6ir [TITTH My no6aunian gocliiKyodd CerMEHTapHi LeHTPU CiTHU40ro
Hepsa. Tak, yIIpo#oBxXK ekcriepuMeHTy Ha ¢oHi yikyBaHHs [1ITTH I'C B €71eKTpOHHOMIKPOCKOIIIUHIN KapTUHI KJIiTHH
IepeJiHiX POriB CMMHHOTO MO3KY CIIOCTEPiraau akTUBalLil0 CUHTETMYHUX [IPOLECiB Y HEMPOHAX, 3DOCTaHHS
aKTUBHOCTI IPaHyJISIPHOI €HA0IIa3MaTUYHOI CiTKH, 36ibII€HHS HACUYEHOCTi HEHPOIIIa3MU PUOOCOMaMU i
1oJlipu6ocoMamu, CTabiIbHUI CTAaH MITOXOHJIPIl Ta MOsIBY iXHiX Mosiofgux GopM, rineptpodito Komsiekcy I'onbmxi.
JoCIigpKy04u 4yTaUBi LEHTPYU CiHUYOr0 HEPBA Y HEMPOHAX CIIMHHOMO3KOBUX BY3JIiB KPMKOBOTO BiIiny
CIIMHHOTO MO3KYy MU BiIMiYaji BUPAKEHI BHYTPIIIHbOKJIITUHHI pereHepaninti npouecu: nosiBa MOJI0gux
PO3ray>KeHUX MiTOXOHZPill Pi3HUX pO3MipiB, POPMHU i IiNBHOCTI; BOTHUIIEBE NTIOMIPHE yIIiTbHEHHS rialoNIasmu 3
YUCJIEHHUMU prubocomamy; rineptrpodist Komiiekcy ['obaxi Ta [yUCTepH rpaHyJISIpHOL €HI0IIa3MaTUYHOI CiTKY.
I[pu 3acrocyBanHi ['C 11 KOpeKuii HEMPOTOKCMYHMX BIUIMBIB ITaKJIITaKCENy MU CIIOCTEPIraay SKiCHUN [IO3UTUBHUN
BriuB. [Ipu npoBegienHi Tecty Gpon ®dpes mexaHiuHMi1 60JILOBUI TOPIr Ha 7-y KO0y eKcriepuMeHTy 6yB Ha 56,43%
BUlIIe, Y IIOPIBHSHHI 3 KOHTpoJIeM, Ha 14-y noby - Ha 45,59% Bulie, a Ha 28-y 1o06y - BinpisHsaBcs Ha 98,16%, y
MOPiBHSHHI 3 aHAJIOTIYHMM [IOKa3HUKOM y KOHTPOJIBHIN IpyIi TBapuH. OLIHIOIOYN PE3YyJIbTaTU TECTY «rapsda
[IJIACTUHKA» Y TBAPUH AOCJIIHOI IPpyIM, BCTAHOBJIEHO 3HMKEHHS IIPOSBIB TePMiUHOI rinepasresii Ha 39,60% na 7-y
00y eKCIIEpUMEHTY, a y TepMiHi 14 1i6 —3HMKXeHHS MPosBiB TepMiuHOi rinepasnresii Ha 63,95%. TakuM 9YHOM,
OTpUMaHi pe3ysbTaTy MOP(QOJIOTiYHOrO aHasli3y CiTHUYOro HepBa Ta 0ro YyTJIMBOIO i pyXOBOr0 CerMeHTapHUX
LI€HTPIB IIOBHICTIO Y3TrOAXYIOTbCS 3 JAHUMU HENPOQi3ioNoriyHMX AOCTiIKEHD i BKa3yIOTh HA MOXJIUBICTb
BrKopucTaHHs ['C 4K e(peKTUBHOTO HEMPONPOTEKTOPa IpU nepudepiiiHiil HeNponarii, CHpUYNHEHIN
IaKJiTakcesoM. YIiepuie LOoCiIKeHo Kopuryounii BiyuB ['C Ha guHaMiKy, IIMOVHY, 3BOPOTHICTb i HE3BOPOTHICTD
Mopdo-PyHKLiIOHATIBHUX 3MiH Y CiiHMYOMY HepBi Ipu ekcriepumeHTanbHil [MIITH. Yiepie Ha ocHOBI
KOMIIJIEKCHUX METOZiB NOCiI)KeHHSI OTPMMAaHO HOBI JaHi, 110 mnics BBefeHHs ['C Ha (poHi ekcriepruMeHTanbHO]
[TITTH B CH cnioctepiraetbces BinHoBNeHHS: MHB, sike nepebirae 3 nepiogamu: nepmmuii nepios (zo 14-i nobu)
XapaKTepU3yeThCsl CIIOBIIbHEHHSIM PO3BUTKY i nepedbiry [1IITH; npyruit nepion, (28-60-a 1,061) NposIBAsSIETHCS
BHUPaXE€HUMMU pereHepauiiHumu npouecamu y MHB; Tperiit nepiog (90-120-a no6u) pyusBOAUTD A0 MOCTYIIOBOTO
BiZJHOBJIEHHS MieyloapxiTekToHiku CH. Ynepiue Bu3Ha4€HO 3aKOHOMIPHOCTI HEMPO-TJi0-KaNiJIIPHO-CTPOMAJILHUX
B3a€EMO/Iill YyTJIMBOrO Ta PyXOBOI'O CETMEHTAPHUX LIEHTPIB CifHU4YOro HepBa y nuHaMili ITITTH npu BUKOpUCTaHHI B
sxocTi HeliponipoTekTopa ['C. Kito4oBi csioBa: naxsitakces, TyOyJliH, XiMioTeparisi, Helpomarisl, CifHU4Yuil HepB,
apmapis, 2-eTuia-6-MeTrui-3-TiAPOKCUIIIPUAUHY CYKLIMHAT, CIIMHHOMO3KOBU By30JI, CHMHHUI MO30K,
MOTOHENPOHH, PEreHepallis HepBa, MiejliH, HEMPOIIPOTEKTOP, HEMPOTOKCUYHMI BIUIUB. ['any3b — MEIULIMHA.

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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Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

KpwxaniBceka AHHaA €BcTaxiiBHa

KpuxkaHiBcbka AHHa €BCTaxiiBHa

Kynuund I'anig borpaniBHa

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



