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MAIN PATHOMORPHOLOGICAL CHANGES OF LIVER TISSUES
IN EXPERIMENTAL METABOLIC SYNDROME

e-mail: cherno1965 @gmail.com; patofiziolog@umsa.edu.ua

In terms of morbidity and prevalence, metabolic syndrome belongs to the group of diseases of civilization that is
becoming a pandemic. Some researchers mention the formation of metabolic syndrome in childhood. Pathomorphological changes
in the structural organization of liver components acquire the manifestation of the main pathological reactions of stromal and
parenchymal elements. To determine the main pathological processes and pathohistological changes as criteria for metabolic
syndrome we developed the experimental model of metabolic syndrome on mature male Wistar rats which was patented. The
semifine sections were made of liver tissues and stained with toluidine blue and examined under the microscope. The histological
structure of experimental animals’ livers had partial decompensation of hepatic tubules and edema of the parenchyma. Hepatocytes
were polygonal in shape and located densely without clear boundaries. They had the form of “stone-block pavement” and
significantly swollen with light cytoplasm, the Kraevsky cells were formed. A moderate number of the binuclear hepatocytes,
small groups of the liver cells with the nuclei having one and two nucleoli, and signs of nuclear fission were found. Beam-radial
structure of lobules was absent against the background of hydropic and fatty degeneration of hepatocytes and small focal necrosis.
The central veins were full-blooded, their endothelium was with signs of desquamation, and the basement membrane was
thickened. The portal tracts are expanded due to edema. The formation of single necrosis sites was noted in the portal area.
Destructive changes in bile ducts, dystrophic changes of a vascular endothelium were noted in the damaged portal tracts. Uneven
expansion and edema of the perisinusoidal spaces of Disse were observed. Swelling of Kupffer cell nuclei was noted.

Key words: binuclear hepatocytes, hepatocyte dystrophy, hepatocyte necrosis, Kupffer cells.
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OCHOBHI TATOMOP®OJIOI'TYHI 3MIHU TKAHUH INEYIHKH
IPU EKCIIEPUMEHTAJBHOMY METABOJITYHOMY CUHIPOMI

3a moka3HUKaMH 3aXBOPIOBAHOCTI Ta MOIIKPEHOCTI METaOOIYHMI CHHIPOM BiJJHOCATD O TPYIH XBOPOO HuBii3awii 110
HaOyBae o3Hak mnaujaemii. Psx mocnimHukiB HaromouryioTh Ha (opMyBaHHI METabOJIYHOrO CHHAPOMY y OUTSYOMY Billi.
[Taromopdosoriuni 3MiHN Y CTPYKTYpHiii OpraHizaiiii KOMIIOHEHTIB Me4iHKKA Ha0yBaIOTh MPOSIBY OCHOBHUX MATOJOTIYHHX PEaKIii
CTPOMAJIBHHX 1 MAPCHXIMATO3HUX €1eMEeHTiB. 51 BU3HAUEHHS! OCHOBHHX ITATOJIOTIYHHUX IPOIIECIB Ta MATOTiCTOJION YHUX 3MiH, SIK
KpHUTEpiiB MeTabOIIYHOTO CHHAPOMY MU PO3POOMIM Ha CTAaTEBO3PIIMX IIypax-caMIpiX JiHil BicTap ekcriepuMeHTaIbHy MOAENb
MeTaboJIIYHOTO CHHAPOMY, Ha SIKYy OTPHMAJIM MaTeHT YKpaiHH. 3 TKaHWH NEeYiHKM BUTOTOBILSUIH HAIIBTOHKI 3pi3H sKi (apOysanmu
TOJIYIANHOBUM-CHHIM Ta ITi1aBajIi MiKPOCKOIIIYHOMY BUBUCHHIO. [ icTONOTIUHA CTPYKTYpa MEYiHKU SKCIIEPUMEHTATIbHUX TBAPHH
Majia YacTKOBY IEKOMIICHCALII0 MeYiHKOBUX Oayok Ta HaOpsk mapeHximu. ['ematounTr HaGyBaiy MosiroHanbHOi Gpopmu, OyIiu
PO3TaIIOBaHI LIIJIbHO, 6€3 YiTKUX MEX, Y BUIIIS I «OpYKiBKU», 3HAUHO HAOPSIKIIL, 13 CBITJIOIO LIUTOIIa3MOI0, 3 YTBOPSHHSIM KJTiTHHU
KpaeBcpkoro. 3HalizeHa moMipHa KUIBKICTh ABOSIEPHUX T'eNaTOLUTIB, HEBEJIUKI TPyNH 30epexeHNX NEYiHKOBUX KIITHH, IO
MAIoTh sIJ[pa 3 OJHHUM i IBOMA SACPLSIMH Ta O3HAKH IOALTY siiepHOro Marepiany. banouno-pagiansaa Oy j0Ba 9aCTOUOK BiACYTHS
Ha TJIi T1IpOIivHOT Ta )XUpoBoi AucTpodil renaTonuTIB i JpiOHOBOTHUIEBHX HEKPO3iB. LleHTpansHi BeHU OyIIH IOBHOKPOBHI, a IX
SHJOTeNiH 3 03HAaKaMH JecKkBamallil, 6a3anbHa MeMOpaHa moToBlIeHa. [lopTanbHi TPakTH PO3IIUPEHi 3a paxyHOK HaOpsky. B
HPUIOPTANBHIN 30HI Bif3HaueHO (OPMYBAaHHSA IIOOJMHOKMX BOTHHII HEKPO3iB. B MOLIKOIKEHMX HOPTAIBHUX TPAKTaX
BiI3HAYaIKCs JECTPYKTHBHI 3MiHH JKOBYHUX MPOTOKIB, TUcTpoGiuHi 3MiHK enpoTenito cyauH. CriocTepiraeTbesi HepiBHOMIpHE
pO3MUpEeHHS Ta HAaOPsIK NMeprchHycoiquux npocropis Jicce. BinMiuaeTsest HaOyxanus saep xiitud Kyngepa.

KunrodoBi ciioBa: 1BosepHI renaTonuTy, IUCTPOQis TeNaTOMTIB, HEKPO3 IenaTonuTiB, KIiTHHN Kymndepa.

The study is a fragment of the research project “Influence of environmentally hazardous factors on the mechanisms of
civilization diseases development and their correction by physiologically active substances”, state registration No. 0122U002033.

The modern civilized world is characterized by a certain list of “benefits”, which are attributed by
all sanologists to the risk factors for complex diseases with high percentage of fatal consequences:
consumption in excess products with high carbohydrates and animal fats, daily stressful lifestyle and a
sedentary lifestyle. This basis forms numerous pathological changes in the human body, which lead to
impaired structures of the cardiovascular system, liver and pancreas with metabolic disorders and the
formation of insulin resistance, visceral obesity and type 2 diabetes mellitus (DM2). Such a symptom
complex in modern medicine is called metabolic syndrome (MS), and the processes of liver damage — non
-alcoholic fatty liver disease (NFLD) [3].

MS is attributed to a group of civilization diseases that acquires signs of pandemic. The prevalence
of MS in the world has catastrophic indices. Thus, according to WHO, 59.1 % of Ukrainians had
overweight in 2019, and 24.8 % had obesity.
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Approximately the same indices are observed in the USA, Russia, Canada, Europe. In Japan and
China —up to 10.6 %, but in the last decade, the figures have increased significantly not only in developed
economies, but also countries with middle and below middle level citizens [7, 9, 12].

More and more authors are emphasizing the formation of MS in childhood and long before the
clinical manifestations of CD2 or diseases of the CVS (cardiovascular system) organs. Therefore, MS in
the modern clinic is also recognized as a pediatric problem, and the frequency of NFLD is observed from
17.5 to 50 % of the child's population [12].

It is well known that the liver is the central organ where all known metabolism ways are crossed
and it is in this organ that the first morphological restructuring of structural organization begins under the
influence of metabolic factors.

Therefore, the study of pathomorphological changes in the structural organization of liver
components creates prerequisites for understanding the key pathophysiological progenetic reactions of
stromal and parenchymal elements. On the basis of the above, we developed the experimental MS model
on the mature rats of Vistar-males, for which the patent of Ukraine was received [11].

In the available literature, we observed the research of authors who sought to give a typical
morphological characteristic of the rat liver after experimental alimentary obesity. Having performed
numerous morphometric studies, the authors concluded that there were structural changes in parenchymal
cells, accompanied by functional tension of capillary-connective tissue structures, disorders of blood and
lymph circulation in the liver [6].

In other works [5], the authors, having carried out morphological analysis, argue for the
interconnection of development of fatty dystrophy in the parenchyma of the liver and stimulation of
functional activity of hepatocytes on the basis of a certain increase in nuclear-cytoplasmic ratio.

In recent years, the attention of researchers gradually attracted the peculiarities of reverse
pathomorphological changes of the liver against the background of correction with various medicines [3],
and completeness and complex morphogenesis remain at the general level of coverage.

The study of human biopsy histological material is characterized by pathomorphological changes
in the form of large-drop fatty dystrophy of hepatocytes with inflammatory cellular infiltration, balloon
dystrophy of hepatocytes and perisinoidal and pericellular fibrosis of varying degrees of expression [6].

In similar studies [13], the author also points out the polymorphism of pathohistological changes
with the preserved general structure of the liver in the form of deformation of bodies and nuclei of
hepatocytes in different areas due to fatty dystrophy, bridge necrosis and increase in the area of the
hepatocyte profile with a decrease in the area of the nucleus profile.

All of the above signs characterize the polymorphism of pathomorphological changes that last for
years, and patients do not complain for a long time, in such cases it is impossible to characterize
morphological status in the initial stages of MS development. Thus, there is a need to establish a complex
of basic signs of pathomorphological changes of liver tissues inherent in the experimental MS.

The purpose of the study was to establish the main pathomorphological processes that lead to
changes in liver tissues in experimentally modeled metabolic syndrome in Vistar rats.

Materials and methods. The experiment involved sexually mature rats in connection with the
convincing epidemiology of MS in men [3, 7, 8, 9]. For this fragment of the experiment, all animals were
divided into an intact group and those who were modulated by the MS. The Patent for a utility model
“Metabolic Syndrome Modeling Methodology Method” was registered under No. 122249 of 26.12.2017
[11]. The maintenance and use of animals was carried out in accordance with the developed resolutions
“General ethical principles of animal experiments”, approved by the VII National Congress on Bioethics
in 2019 and the Law of Ukraine of 13.02.2020 [1, 2].

After fulfilling all the necessary conditions for performing the experiment, rats were sacrificed with
thiopental anesthesia and further decapitation. For a comprehensive determination of MS morphological
features and obtaining histological material, the rat body was cut by a ventral median incision.

The liver tissues were targeted and collected from main four sections of the liver to objectify
possible topographic and anatomical interpretations. The pieces of 1x1x2 mm were formed with razor
blades and immersed in a solution of 4 % glutaraldehyde for fixing and further manufacturing of epoxy
blocks. The latter were used to make semi-thin sections (up to 2 um), which were stained with toluidin-
blue and embedded in polystyrene for constant storage according to conventional methods [4].

For microscopic examination of the resulting material, we used the Optica trinocular microscope
Series B510, with a “SIGETA M3 SMOS 8500” digital chamber and image processing software. The
resulting images were subsequent to morphometric processing, using the Toup Viwe software ToupTek
Version 3.7.13127.2018.1016.

The relative indices of the structural components of the liver tissue were determined: S of
hepatocytes’ cytoplasm, S the of hepatocytes’ nuclei, nuclear-cytoplasmic ratios, the number of single- and
two-core hepatocytes, their ratio, the number and area of sinusoid cells. Variation-statistical processing of
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Fig. 1. Liver parenchyma of rats with experimental
metabolic syndrome. 1 — vein of moderate blood supply, 2 — polygonal
hepatocytes, located concisely in the form of “paving stones”
(Kraevsky cells). Semi-thin slice. Staining with toluidine blue.
Magnification x100.

digital measurements was carried out using the
Microsoft Excel software with the definition of the
following algorithm: arithmetic mean (M),
meansquare deviation (0), mean error of arithmetic
mean (m).

Results of the study and their discussion.
In the conditions of experimental metabolic
syndrome in the liver of experimental animals signs
of its morphological structure and homeostasis
impairment were found. The histological structure
of the liver in experimental animals has partial
decompensation of liver beams and parenchymal
edema. Hepatocytes acquire a polygonal shape,
located compactly, in the form of “paving stones”,
significantly swollen, with a light cytoplasm, which
indicates the mobilization of glycogen (the so-called
Kraevsky cells) (fig. 1).

Such structural changes indicate that hepatocytes lose glycogen, undergo hydropic dystrophy,
resulting in anoxic necrosis in the central region of the liver lobe (centrolobular necrosis). A moderate
number of dinuclear hepatocytes was found in histological specimens of experimental MS. Small groups
of preserved liver cells with signs of nuclear material division (fig. 2A). The beam-radial structure of the
lobes is erased against the background of hydropic and fatty dystrophy of hepatocytes and small focal
necroses, preserved hepatocytes have nuclei with one or two nucleoli (fig. 2B).

Fig. 2A. Parenchyma of rat liver w1th expenmental MS. 1 - dlnuclear
hepatocytes. 2 — Kupffer cells. 3 — necrosis of hepatocytes. 4 — small cells
with the nuclear material division. Semi-thin slice. Staining with toluidine

blue. Magnification x100.
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Fig. 2B. Parenchyma of rat liver with experimental

MS. 1 —hydropic dystrophy of hepatocytes, 2 — fatty dystrophy of

hepatocytes, 3 —necroses of hepatocytes. Semi-thin slice. Staining
with toluidine blue. Magnification x100.

Fig. 3A. Liver parenchyma of rats with experimental MS. 1
— uneven expansion (edema) of the perisinusoidal spaces of Disse.
2 —necrosis of hepatocytes. Semi-thin slice. Staining with toluidine
blue. Magnification x100.

Flg 3B. Liver parenchyma of rats Wlth experlmental MS
1 — swelling of the nuclei of Kupffer cells. 2 — necrosis of
hepatocytes. Semi-thin slice. Staining with toluidine blue.
Magnification. 100.

244



ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 2 (80)

Central veins are full-blooded, their endothelium has signs of desquamation, and the basement
membrane is thickened. Portal tracts are expanded due to edema. The formation of single foci of necrosis
was noted in the portal zone. Destructive changes of bile ducts, dystrophic changes of a vascular
endothelium were noted in the damaged portal tracts. These changes are spreading in the port-portal
direction. Uneven expansion (edema) of perisinusoidal Disse spaces is noted (fig. 3A). Most sinusoids are
dilated, swelling of Kupffer cell nuclei is noted (fig. 3B).

In the study of morphometric parameters of liver tissue structures, the following results were
obtained presented in Table. 1.

Table 1
Morphometric parameters of liver cells
Indices Intact liver Metabolic syndrome

Hepatocyte 400.25 +49.68 488.08 £44.51
Cross-sectional area, my Nucleus 59.88+10.59 59.69 + 8.48

Cytoplasm 340.37+45.77 428.39+40.97

Nuclear-cytoplasmic ratio 0.18+0.03 0.14+0.02

Number of hepatocytes in the field of view of the Mononuclear 26.21+3.56 20.36+2.46
microscope at magnification x400 Binuclear 4.57+1.14 4.29+1.08
Ratio of the number of binuclear hepatocytes to the number 0.1840.04 0.22+0.07
of mononuclear hepatocytes
Area of sinusoidal cells 20.19+4.58 21.36+5.12
Number of sinusoidal cells 39.93+4.36 19.36+3.46
Ratio of the sinusoidal cells number to the number of mononuclear hepatocytes 1.54+0.15 0.22+0.07

The cross-sectional area of the hepatocyte is characterized by an increase in the experimental group
to 488.08+44.51 pm compared to hepatocytes in the intact group of animals 400.25+49.68 pm. This
increase is due to an increase in cytoplasmic area from 340.37+45.77 pum in the intact group to
428.39+40.97 pum in experimental MS, and the cross-sectional area of the nucleus remained almost the
same in both groups. Therefore, the nuclear-cytoplasmic ratio decreased in the experimental group to
0.14£0.02 compared to the intact 0.18+0.03.

The next morphometric manifestation of MS was a general decrease in the number of mononuclear
hepatocytes to 20.36+2.46 compared to intact liver 26.21£3.56, and the mean indices of binuclear remained
almost the same in both groups.

Fluctuations in the area of sinusoidal cells are insignificant, but their number decreases
significantly from 39.93+4.36 in intact tissue to 19.36+3.46 in the experimental group.

The next main morphological component of experimental MS manifestation was a significant
decrease in the ratio of the number of sinusoidal cells to the number of mononuclear hepatocytes, which
was in the experimental group 0.22+0.07 at 1.54+0.15 in the intact group.

The issue of experimental metabolic syndrome in time is quite relevant due to the high prevalence
of liver damage among the population of Ukraine, the consequences of which destroy the cardiovascular
system and affect glucose uptake causing diabetes 2. Therefore, the study of the main signs of
histopathological changes in liver tissue — diagnostic criteria for the MS pathogenesis and a reasonable
etiopathogenetic approach to treatment.

Having developed an experimental model on male Vistar rats, we investigated the relative indices
of liver tissue structural components: cytoplasmic area of hepatocytes, area of their nuclei, nuclear-
cytoplasmic ratios, number of mononuclear and binuclear hepatocytes and their ratios, number and area of
sinuses. In addition to morphometric characteristics, we identified a number of pathomorphological signs
of inflammatory and destructive-degenerative processes in liver tissue that accompany the alternative
influence of pathogenetic factors.

Among the main pathohistological manifestations the change in the shape of hepatocytes to
polygonal with a dense location, which takes the form of “paving stones” was determined. Such changes
occur due to the increase in the size of hepatocytes in MS due to the increase in its cytoplasm.
Microscopically, they are significantly swollen, have a light cytoplasm, which indicates the mobilization
of glycogen with the formation of Kraevsky cells. When glycogen is lost, hepatocytes undergo hydropic
dystrophy, resulting in anoxic centrilobular necrosis.

Fatty dystrophy of hepatocytes is observed, which in combination with the above processes and
edema of the parenchyma tissue structure loses the beam-radial structure of the lobules. Therefore, in
morphometric analysis, we observe a general decrease in the number of mononuclear hepatocytes
compared to intact liver.
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Pathomorphological changes in the structure are also observed on the part of the stroma
components. Thus, plethora is determined in the central veins, their endothelium shows signs of
desquamation, and the basement membrane thickens. Portal tracts are expanded due to edema. In the peri-
portal area there is the formation of single foci of necrosis and destructive changes in the bile ducts and
dystrophic changes in the vascular endothelium. Uneven expansion due to edema of the perisinusoidal
spaces of Disse was noted. Therefore, the fluctuations in the area of sinusoidal cells were insignificant, but
their number decreases significantly with the ratio of the number of sinusoidal cells to the number of
mononuclear hepatocytes in the experimental group.

The structural organization of liver tissues in intact rats did not differ fundamentally from the
structure of this organ, which was presented in scientific papers previously published in available scientific
sources [5, 6, 9, 11] indicating specific formations such as central vein, endothelial cells, liver beams,
hepatocytes and Kupffer cell. Therefore, we consider it inexpedient to cover this issue, and focus on the
peculiarities of the liver tissue reorganization in experimental animals.

These changes spread to all parts of the liver and indicate diffuse chronic inflammatory processes,
and the constancy of the number of binuclear hepatocytes in both groups indicates moderate regeneration
of the liver parenchyma at the intracellular level in MS [5].

D))

1. The main pathological processes occurring in the liver tissue in the experimental metabolic
syndrome include edema of the parenchyma, hydropic dystrophy, anoxic centrilobular necrosis, fatty
degeneration of hepatocytes.

2. The main histopathological changes occur both in the parenchyma and in the stroma of the organ.
In the parenchyma: change in the shape of hepatocytes, their dense location (appearance of “paving
stones”), light cytoplasm, the presence of Kraevsky cells, fatty dystrophy, centrolobular necrosis, signs of
edema, loss of beam-radial structure of the lobules. The components of the stroma: in the central veins
plethora is determined, the endothelium has signs of desquamation, the basement membrane is thickened,
portal tracts dilated due to edema, in the peri-portal zone — formation of single necrosis foci and destructive
changes in bile ducts, dystrophic changes of vascular endothelium, dilation of perisinusoidal Disse spaces.

3. The change in morphometric parameters is manifested in the form of an increase in the
cytoplasmic area of hepatocytes, a decrease in the number of mononuclear hepatocytes, a significant
decrease in the number of sinusoidal cells and a decrease in the ratio of sinusoidal cells to the number of
mononuclear hepatocytes.

Prospects of further research in this direction will include morphological and biochemical studies of the liver in
experimental models of MS and the determination of cyto-histological characteristics in the correction with polyphenols.
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PECULIARITIES OF INNERVATION OF MUSCLES AND SKIN OF THE ANTERIOR
AND LATERAL ABDOMINAL WALLS IN HUMAN FETUSES

e-mail: khmara.tv.6 @gmail.com

Considering theoretical and practical importance of data regarding fetal anatomical variability of intercostal nerves,
iliopsoas and inguinal nerves, the study was performed on 44 preparations of human fetuses of 231.0-375.0 mm parietococcygeal
length using macromicroscopic preparation, superficial staining of dissected nerves, and morphometry. In some cases, in the
innervation of the muscles and skin of the anterior and lateral abdominal walls took part VI (V)-XII intercostal nerves and
iliohypogastric nerve, and in other — VII-XII intercostal nerves, iliohypogastric and ilioinguinal nerves. The formation of the
intramuscular nerve plexus of the abdomen involves branches that begin directly from the main trunks of the intercostal nerves,
and also from the lateral, anterior and additional musculocutaneous branches of the intercostal nerves, and the branches of the
iliohypogastric and ilioinguinal nerves. In human fetuses, there are areas of overlap between the innervations of the muscles and
skin of the anterior and lateral abdominal walls.

Key words: intercostal nerves, iliohypogastric nerve, ilioinguinal nerve, muscles of abdomen, skin of abdomen, fetus, human.

T.B. Xmapa, I.51. Cteasmax, O.B. I'apBacwk, LI. Biprok, B.M. [[pauyk

OCOBJUBOCTI IHHEPBAIIIT M’SI31B I IKIPU MEPEJHBOI I BIYHUX CTIHOK
ZKNBOTA Y IUIOAIB JIIOAUHA

3 oray Ha TEOPETHYHY 1 MPAaKTHYHY BaXIIMBICTH JaHUX IIONO (eTanbHOI aHATOMIYHO! MIHJIMBOCTI MDKpeOpOBHX
HEpBIB, KIIyOOBO-IIAYEPEBHOTO i KITyOOBO-ITaXBHHHOTO HEPBIB JIOCIIKEHHS IIPOBEICHO Ha 44 mpenaparax IoiB moanHu 7—10
MicsuiB 231,0-375,0 MM TiM’SIHO-KYTIPUKOBOI JTOBXHHH 32 JIOIIOMOT'0I0 MaKpOMIKPOCKOMIYHOTO MpenapyBaHHs, OBEPXHEBOIO
3abapBiICHHS BiAIpenapoBaHUX HEPBIB, a TakoX Mopdomerpii. ¥V MJIOAIB JIIOAMHM BCTAHOBJICHO, L0 B OJHHMX BHUIIaJKaX, B
iHHepBalii M’s3iB Ta IIKipW mepeanboi i 6iuHoi cTiHOK >xuBoTa OepyTh ydacte VI(V)-XII mixpeOposi HepBu i KiyboBO-
miguepeBunii HepB, a B iHmmX — VII-XII mixpeOpoBi HepBHu, KiIyOOBO-IiIuepeBHUI i KIyOOBO-TaXBUHHUN HepBH. M’s3am
nepeqHboi i OIYHMX CTIHOK JXXMBOTAa NpHTaMaHHAa CeTMEHTapHa iHHepBalis. B yTBOpeHHI BHYTPINIHEOM’S30BOTO HEPBOBOTO
CIUICTCHHS TIJSTHKH JKUBOTAa OEpYyTh Y4acTh TUIKH, SKi IIOYMHAIOTHCS OE3II0CEpefHbO BiJl OCHOBHHX CTOBOYpIB MiKPeOpPOBHX
HEpBIB, a TaKOX BiJ OIYHMX, MEpPEeIHIX 1 JOAATKOBHX M’S30BO-IIKIPHUX TLIOK MDKpeOpPOBHX HEpBIB, Ta TUNKH KIyOOBO-
ITiT9epEeBHOTO 1 KITyOOBO-TIAXBUHHOTO HEPBIB. Y IUIOIB JTIOJUHU iCHYIOTH 30HH IIEPEKPUTTS iHHEpBaMii M s31B 1 MIKipH IepeaHbo1
i GIYHHX CTIHOK *HBOTA. BCTaHOBINEHI 3B’ 13KM MK LIKIPHUMH T'JIKAMHU CyMDKHHAX MDKPEOPOBHX HEPBiB BKa3ylOTh Ha BiJICyTHICTh
4iTKOT MeTaMEepHOCTI B iHHEpBalii MIKIpH MepeJHbO-0IYHUX CTIHOK )KUBOTA.

KimrouoBi ciioBa: MixxpeOpoBi HepBH, KiIyOOBO-IIiIuepeBHUIT HEPB, KIIyOOBO-NIaXBUHHHUI HEPB, M’ 31 JKHBOTA, IIKipa
JKUBOTA, IUTLM, JIFOAUHA.

The study is a fragment of the research project “Patterns of sexual and age structure and topographic anatomical
transformations of organs and structures of the body at the pre- and postnatal stages of ontogenesis. Features of perinatal anatomy
and embryotography”, state registration number 0120U101571.

Until now, the question of making incisions on the anterior abdominal wall in order to access the
abdominal organs remains relevant. We have to mark that during laparotomy and lumbotomy are often
damaged the intercostal nerves (IN) and their branches, and also the branches of the iliohypogastric and
ilioinguinal nerves, which take part in the innervation of the muscles and skin of the abdominal wall. The
above mentioned can lead to such complications as atrophy of the abdominal muscles, formation of
postoperative hernias, development of trophic ulcers, pain syndrome, traumatic neuritis and neuroma of
damaged nerves, etc. [9, 15].

In the area of the anterior abdominal wall, the number of IN varies from 1 to 4 pairs, but most often
there are two pairs of IN (60 % of observations) [3]. INs penetrate the rectus abdominis muscles usually
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