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Jlucepraniiitna poGoTa NpPUCBAYEHA MOCIIKEHHIO MOPQOQPYHKIIOHATBHUX
BIIMIHHOCTEH Ta OCOOJMBOCTEH  BIJHOBJACHHS HEPBOBOI TKAHWHM  MICHS
MOJICTIFOBaHHSI TpaBMH crUHHOrO MO3Ky (TCM) y mumieil pi3Hoi crari, a Takox
BBy TCM Ha opranv BHALIBHOI (HUPKK Ta CEYOBMH MIXYpP) Ta PENPOAYKTHBHOT
CUCTEM (CIM SIHUKH, TPUIATKA CIM STHUKIB Ta CIM sIHI MIXYpLl — Y CaMUIB; SIEYHUKHA
Ta MaTKa — y CAMHLb) MUILECH.

VY poboti ontuMizoBaHo Moaesib TCM — iBOOTYHMIA MOJOBUHHUAN MEPETUH Ta
BIIEpIIC TPOBEAEHO ii Ha Mumax jgiHii FVB pi3Hoi cTari. 3 BHKOPUCTAHHIM
MOBEJIHKOBUX TECTIB OYJIM BCTAHOBJICHI TOKA3HUKU JIOKOMOTOPHOI aKTUBHOCTI ((3a
mkanorw (Basso-Beattie-Bresnahan (BBB) ta wmkanoto Basso (B)) Ta piBeHb
CHacTHYHOCTI (3a wwkanow Ashworth) 3a 3agHpoi incunarepanbroi kiHniBkH (31K) y
TBapuH 000x crarei micnss TCM mpoTsrom Tpuanoro nepioay (a0 12-tu micsuiB).
BusiBieHO MOCTOBIpHI BIAMIHHOCTI MOKA3HWKIB JIOKOMOTOPHOi (DYHKIIi Ta PpiBHS
cnactuuHocTi 31K cammi i camunpe mumeil 3 TCM y mOpiBHSIHHI 3 KOHTPOJEM Ta
MK rpynamu. [lokazaHO KOpensmird TOKa3HWKIB (PyHKIIT Ta MOKA3HUKIB
CHACTHMYHOCTI Ha PI3HMX TEPMIHAX MOCTTPABMATHYHOIO MEPIOAY, IO CBIAYUTH MPO
NOCTTPAaBMATUYHE BITHOBIICHHS y TBapuH miciss TCM.

[Ticns Ta IMYHOTICTOXIMIYHOTO 3a0apBJICHHsS Ta JOAATKOBOrO 3a0apBICHHS
reMaTOKCUJIIH-€O3UHOM HEPBOBOT  TKaHWUHU BCTAHOBJIEHO 0COOJIMBOCTI
HEHPOJECTEHEPATUBHUX MPOLECIB Y CIMHHOMY MO3Ky (CM) TBapuH miciis TPaBMHU.

Tak, y CM ekcnepuMEHTaIbHUX CaMIIB Ha BCIX TE€PMIHAX HOCIILKEHHS (10 12-TH



MICSIIIB) BHSIBJEHO O3HAaKW 3anajicHHs TkaHuHu CM, JOBroTpuBaiuii mporec
dopMmyBaHHs pyOls 13 MpPOsSIBAMH 3anaj€HHS CYMDKHUX 13 PyOIlEM TKaHWUH. Y
NOPIBHSIHHI 13 caMmisiMK, y caMulb 3 TCM o3Haku 3anaieHHst TkaHuHu CM Oynm
HEAOBIOTPUBAIMMH, (POPMYBaHHs PyOLs BiIOYBAIOCH MIBUALIE, & CYyMI>KHA 1HTAKTHA
13 30HOK pyOLIOBaHHS TKAaHWHA BiJ3HAYAIACh KOPOTKOTPUBAIMMH HE3HAUHUMU
O3HAKaMU 3arajicHHs.

Y muceprauniiiHii poOOTI TakOX BHSIBICHO MOPPOQPYHKLIOHANBHI 3MIHH B
OpraHax BHJALIBHOI Ta PENPOAYKTHBHOI CHCTEM y CaMIIB Ta CaMHUIlb MUIIEH MiCIis
TCM. 3okpema, npu MOPQOJIOTTYHOMY AOCTIKEHH] MOKAa3aHO O3HAKM AKTUBHOIO
3aMajgbHOTO MpoLECy 1 HAOPSIKY B HUPKAX Ta CEYOBOMY MIXYPl EKCIIEPUMEHTATBHUX
CaMI[iB 1 CaMHUIlb MUIICH HA PI3HUX TEPMIHAX MOCTTPABMATUYHOTO nepiony. OpraHu
penpoayKTUBHOI cuctemu camiiB 3 TCM, a came, CiM SHUKHK, CIM sHI MIXypIll Ta
NPUIATKA S€Y0K, TAKOK 3a3HABAIMA 3MIH y BUITISIl 3aCTIMHUX Ta NEreHEPATUBHUX
NPOLECIB HA AOBFOTPUBAIMX TEPMIHAX MOCHILKEHHA. TOMl SIK y CAMHIb JIUIIEC HA
MI3HIX TEPMIHAX MOCTTPABMATUYHOIO MEPIOAY BiA3HAYAIM HE3HAYHI JETCHEPATHUBHI
3MI1HM B MATLI Ta MOSBY KICTO3HUX YTBOPEHD B IEYHUKAX.

Kiaro4oBi cjioBa: CnMHHMIA MO30K, TpaBMa, T'€MICEKIIis, HEHpoaereHeparis,
MOTOpPHA  (YHKLIS,  CHOACTHYHICTh,  HEHPOHW,  acTpPOIo3,  MIKPOTJIO3,
IMYHOTICTOXIMISl, KOH(OKaTbHA MIKPOCKOMIs, CEYOBHHA MIXYp, PEMPOAYKTUBHI

OpraHu, CiM’ SIHUKH, S€YHUKH, 3aMajCHHs, HAOPSIK, TinepIiiasis, pyoelb.

SUMMARY
Nesterenko Yu.A. Morphofunctional features of spontaneous recovery after
spinal cord injury in mice of different sexes — Qualifying scientific work on

manuscript rights.

The dissertation submitted to acquire the degree of Doctor of Philosophy in
Biology, specialty — 091— Biology and biochemistry — Bogomoletz Institute of
Physiology NASU, Kyiv, 2025.



The manuscript is devoted to the investigation of morphofunctional features of
nervous tissue recovery after spinal cord injury (SCI) modelling, and the effect of
nervous tissue damage on the organs of mice's genitourinary system (kidneys and
urinary bladder; testes, epididymal appendages and seminal vesicles — in males;
ovaries and uterus — in females). Using behavioral tests, the features of motor activity
recovery ((Basso-Beattie-Bresnahan (BBB) scale and Basso (B) scale)) and the
spasticity level (Ashworth scale) of the ipsilateral hindlimb (IH) spasticity in animals
of both sexes after SCI were determined. By means of immunohistochemical analysis
and hematoxili-eozin staining, the features of neurodegenerative processes in the
spinal cord (SC), as well as morphological changes in the organs of the genitourinary
system, were investigated.

In the work, the model of SCI — left-sided hemisection (LSH) was optimized,
and it was performed for the first time on VB mice of different sexes. Using
behavioral tests, the indicators of locomotor activity and the level of spasticity of the
IH were determined in animals of both sexes after SCI for a long period (up to 12-th
month). Significant differences in indicators of locomotor functions and spasticity
level of male and female mice’s IH with SCI compared to control and between
groups were revealed. The correlation of function and spasticity indicators at
different longterm terms of the post-traumatic period is shown, which indicates the
post-traumatic recovery of the IH functional activity.

After immunohistochemical evaluation and additional hematoxylin-eozin
staining of nervous tissue, the features of neurodegenerative processes in the SC of
animals after trauma were demonstrated. Thus, signs of SC tissue's inflammation, a
long-term process of scar formation with manifestations of inflammation of tissues
adjacent to the scar were found in the SC of experimental males during all the time of
the study (up to 12-th month). Compared to males, in females with SCI, the signs of
SC tissue's inflammation were short-lived, a scar formation occurred faster, and the
tissue adjacent to the intact scar zone showed short-term minor signs of

inflammation.



The manuscript also shows morphofunctional changes in organs of
genitourinary system in male and female mice after SCI. In particular, hematoxylin-
eozin staining revealed signs of an active inflammatory process and swelling of
kidneys and bladder in experimental male and female mice at various long-term post-
traumatic periods. The reproductive system of males with SCI, namely, the testes and
their appendages, also underwent changes in the form of stagnant and degenerative
processes during the long-term study period. At the same time, in females only in the
late stages of the post-traumatic period, slight degenerative changes in the uterus and
the appearance of cystic formations in the ovaries were noted.

Key words: spinal cord, injury, hemisection, neurodegeneration, motor
activity, spasticity, neuron, astrogliosis, microgliosis, immunohistochemistry,
confocal microscopy, urinary bladder, reproductive organs, testes, ovaries,

inflammation, edema, hyperplasia, scar.
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