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2. Morpho-functional substantiation of physical rehabilitation means after hernioplasty

Pedepar:

1. 3a 1O1IOMOT010 KOMIIJIEKCHUX METO[IiB IOCJIiI)KEHHS yIepllle BCTaHOBJIEHO MOpGo-PyHKIiOHA/NbHY I1epebyoBy
IIPSIMOro M's13a XXUBOTa Ta loro HM3 npu 3moze1boBaHill BEHTpaJIbHIl IPUXKi Ta ii repHioiacTuLi IpoJeHOBUM
1poTte3om. JIoBeIeHO, 10 BUKOPUCTAHHS OCTAHHLOTO IIPU3BOIUTD O KOMIIEHCATOPHO-BiJHOBHUX IpoueciB y HM3
IIpsSIMOro M'si3a XXKUBOTa Ha 60-90-y nobu Ta cripuse pereHepalii MB, 1110 CyIIpOBOIKY€ETHCS IOCTYIIOBUM
MigBUIeHHSIM 6i0eJIeKTPUYHOI aKTUBHOCTI M's13a. BetaHoBsieHo, mo EC 3 yactoToio 10 I'y € Haiibinbi e(peKTUBHUM
i3 32CTOCOBAHUX B €KCIIEPUMEHTI PEXMMIB i IPU3BOIUTD IO BilHOBJIEHHS MB HIJISIXOM aKTUBALii KIITUHHUX i
BHYTPIIIHbOKJIITUHHUX PEr€HePaliiHUX NIPOLIECIB Ta CIIPUSE PO3BUTKY KOMIIEHCATOPHO-PEiHHEPBAL[iINHUM
npouecam y HM3 npsimoro m’si3a xxuBoTa. Ha ocHOBi 0TpuMaHuUX MOP(OJIOTiYHUX pe3yJIbTaTiB HaMU BIIEpLIE, Y
XBOPUX 3 BEHTPAJIbHUMU IPUKaMHU, 3alIPOIIOHOBAHO OIE€PaTUBHE JIIKyBaHH i KOMIIEKCHY IIPOTrpamy
nicisonepaniiinoi gisn4Hoi peabinitauii B noegnanHi 3 EC i3 yactoToro immnysbcis 10 I'u. Kimo4osi cioBa: npsimMui

M’s13 )KUBOTA, HEMPOM'SI30BUI CHHAIIC, [eMOMIKPOLIMPKYJIITOPHE PYCJIO, BEHTpajbHA IPUKa, eJeKTpoMiorpadis.



lanysp - MeguMHa.

2. At the present stage of development of herniology there is an active search for ways to increase the
effectiveness of various methodological approaches to the plastic repair of ventral hernias in both experimental
and clinical areas. Therefore, the aim of the study was to establish the patterns of morpho-functional organization
of the rectus abdominis in normal rats, in animals with simulated ventral hernia, prone implant hernioplasty and
electrical stimulation. Morphological study was performed on material obtained from 83 white male rats weighing
180-200 g. The results of the analysis of neovasculogenesis in the area of scar formation are of great interest. In
animals of group 1, the density of capillaries was characterized by a clear tendency to increase during the 1st
month of the experiment, after which there was a phase of decreasing values till the 90th day. In contrast, in group
2 animals, the number of capillaries increased from the 30th day of the experiment, but remained lower than the
results in intact group even on the 90th day. This fact, of course, indicates more adequate hemodynamic
characteristics of the scar tissue of animals of group 2. Significant microcirculation disorders and surgical damage
to the anterior abdominal wall during the simulation of ventral hernia and its hernioplasty lead to vacuolar
dystrophy, partial and colliquative necrosis of muscle fibers (MFs) on the 10-30th days. On the 60-90th days, there
are compensatory-restorative processes in MFs, which are more pronounced in animals of group 2. In contrast,
group 1 animals showed high connective tissue content, decreased capillaries, and the presence of focal
destructive changes in MFs, leading to atrophy and sclerosis of the rectus abdominis. 10 days after the start of
ventral hernia modeling in animals of group 1, the endings of myelinated nerve fibers (MNFs) are without terminal
branches of the axon due to their injury, while in animals of group 2 the neuromuscular endings (NMEs) are
preserved, but the number of branches of the terminal axon is decreased by 1.7 times, which leads to a decrease in
the area of NMEs by 47% and 31%, respectively. On the 30th day, periaxonal progression and activation of
degenerative processes are observed in most MNFs and neuromuscular synapses (NMSs). On the 60-90th days, in
groupl animals a further decrease in the area of NMEs and destructive changes in NMSs were observed. It was
accompanied by a decrease in muscle bioelectrical activity and a simultaneous increase in polyphasic and
spontaneous activity compared to intact animals. Such changes develop as a result of demyelination and are
confirmed by histo- and ultrastructural studies. In contrast, in group2 animals the restructuring of the NMEs of
the rectus abdominis muscle on the 60-90th days indicates compensatory-reinnervation processes, which are
manifested by the increase in the area of NMSs and restoration of its structural components. During the
regeneration of the NMEs, there was a gradual increase in the bioelectrical activity of the muscle according to
EMG. Due to ES with different frequency in animals of group 3, compared with group 2 rats, there was a decrease
in the relative area of connective tissue by 35.7%-59.4% with an increase in the relative area of MFs by 12.3%-27.1%.
The number of capillaries per 0.1 mm2 of rectus abdominis area, compared with group 2 animals, increases by
3.7%-19.3%; the values in subgroup 3a probably do not differ from those of intact animals. In animals of group 3,
compared with group 2, the area of MFs increases by 16.8%-50.8% (p<0.05). ES leads to increased cellular and
intracellular regeneration. Thus, in animals of subgroup 3a, newly formed MFs are observed due to myosateliocyte
differentiation. The use of ES promoted the development of reinnervation processes in the rectus abdominis of
group 3 animals. The area of NMEs in animals of subgroup 3a is the largest in group 3 and is close to intact values,
which is directly proportional to the increase in the number of branches of the motor axon. Submicroscopic
examination of animals of subgroups 3b and 3c reveals periaxonal edema and defibering of the lamellae of the
myelin sheath of the MNFs. Thus, the ES with a frequency of 10 Hz is the most effective of the modes used in the
experiment and leads to the restoration of quantitative morphological parameters of the rectus abdominis. Key
words: rectus abdominis muscle, neuromuscular synapse, hemomicrocirculatory tract, ventral hernia,
electromyography. Branch-Medicine.
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