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MORPHOMETRIC CHARACTERISTICS OF THE SCIATIC NERVE T RUNK IN THE ACUTE
ASEPTIC INFLAMMATION IN RATS
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The total of 55 mature male rats were involved istiaedy. The dynamics of changes in morphometriapaters in
single intraperitoneal administration of 5 rkgcarrageenan (Sigma-USA) in 1ml saline per onenahiinducing changes in the
investigated morphometric indices, has been shdlmus, the indices of the common wall, epineuriuraripeurium and
endoneurium of the rat sciatic nerve trunk respdntie the increase of the parameter maximally on #y- 21 of the
experiment and did not reach the indices of thacingroup on day 30, indicating the manifestatioingystrophic processes with
atrophy in the trunk of the sciatic nerve.
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Chronic inflammation in combination with disordeo$ the metabolic process of different
severity and neurological symptomatology of vary@imlogy is the most typical clinical manifestatio
of sciatica [1,9]. One of the major pathophysiot@difactors for sciatica is chronic intoxicationofal
origin, generalized infection (purulent inflammat&), metabolic disorders, consumption of dietary
supplements, preservatives, frequent hypothern@iad, 4]. Therefore, the clinical symptomatology of
various chronic diseases of peripheral nervousesydtas much in common with the diseases of the
sciatic nerve trunk and leads to errors in esthiolgsof the correct diagnosis, and follow-up outesnmn
sciatica [5,6]. Pathomorphological presentationtttd inflammatory process in the sciatic nerve is
characterized by the signs of inflammation and rdystic changes in the nerve fibers with its subsatu
atrophy. Pathological processes can extend tortiezearea of the sciatic nerve trunk, and sometime
can be local [1,2,3]. Since the inflammation ofasici nerve trunk often occurs in individuals of the
working age, and in severe cases, the diseasetieadmplete disability, requiring certain matedabts
of its treatment both for a patient and the statdicating the socio-economic importance of thiskgem
not only in Ukraine, but worldwide, too [1,7,8]. @equently, the study of morphological manifestetio
of aseptic inflammation of the sciatic nerve truitk Wistar albino rats is the topical issue of
contemporary experimental medicine. Study of thephometric manifestations of the disease and
extension of the lesions can be the key for theecbidiagnosis and follow-up treatment managemeént o
inflammatory processes not only in the trunk of shitic nerve, but in the treatment and diagnoisike
entire peripheral nervous system.

The purposeof the paper was to establish the changes in manptic parameters of the rat
sciatic nerve in the acute aseptic inflammation.

Materials and methods. The trunk of thesciatic nerve, extracted from the 55 mature male
Wistar albino rats has been studied. The expetirhes been carried out in compliance with the
“General Ethic Rules for Conducting Experiments Aimimals” (2006, Annex 4) and Declaration of
Helsinki on ethical principles for medical reseaintiolving animals. The animals were assigned into
two groups: Group | (n=10; the controls); Grougri+45), subjected to administration of intrapekiairt
mg A-carrageenan (Sigma - USA) in 1ml saline per orienainto induce the generalized acute aseptic
inflammation. The animals were killed under thio¢ranesthesia overdose in compliance with the
scheduled periods (1, 2, 3, 5, 7, 10, 14, 21, 30afahe experiment). The fragment of the sciatcve
was taken out more distally of the middle thirctlod sciatic nerve for the light optic study accogdto
the conventional technique [1]. The collected matewas fixed by perfusion in 10% formaldehyde
solution in 0.1 phosphate buffer with subsequefikagon in buffered formaldehyde. The frozen 15 um
thick sections were made in the MK-25cryotome. 8ghbently, the sections were impregnated with
silver nitrate by the fast modification method [d]he count was made using the microscope with
OlympusC 3040-ADU digital microphotohead with Olympus DBoft software, adapted for the studies
(License No. VJ285302, VT310403, 1AV4U13B26802) aBtOREX 3 (serial number 5604).
Mathematical processing of the material has beatedaout using the distribution-free standard rodth
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of variation statistics: calculation of mean val@e, error of mean (m), Student's T-test (t). Bifnces
were considered to be reliable, when p < 0.05.

Results of the study and their discussioriThe trunk of the rat sciatic nerve is surrounded by
three layers: connective tissue layer (epineuriumfjich surrounds the trunk of the sciatic nervehwit
lengthwise (collagen, elastic) fibers that servehes membranes (perineurium), and connective tissue
layer, which surrounds the fascicles of the megedldibers (endoneurium) (Figure 1).
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Fig. 1. The trunk of the rat sciatic nerve. Siluiérate impregnation. Magnification: Fig. 2. The total thickness of the trunk of thazinerve in the acute aseptic inflammation.
ocular lens x10, lens x10: 1 — epineurium, 2 -Aparium, 3 — endoneurium.

The analysis of the morphometric indices of thekhéss of the sciatic nerve trunk has shown
that they changed dynamically and differently imn@als of Group Il. The findings of the analysis are
presented in Figure 2. The comparison of indicésd®n the groups has found the growing of the total
thickness of the wall of the sciatic nerve trunkhim days 1-30 of the experiment. Starting from day
significant increase of this parameter with thehbgj score on the day 10 was recorded. On day #ie of
experiment a significant reduction of the totatkhiess compared with the similar index of the inggoup
was found. On day 30 a significant growth of thaltthickness of the sciatic nerve trunk was detéct

The comparison of the indices between the timeogdsriof the experiment has shown a
significant rise on day 1 with significant increase day 2 and 3 of the experiment. The comparison
between the indices has established the lowerintheindex starting from day 3 to day 7, though no
significant difference between them was found. @y @0 the index significantly raised as compared
with day 7 of the experiment. On day 14 the sigatfit rise of the same index was observed as coohpare
with day 10 and no significant increase was detegfeto day 30. The statistical analysis of thekhéss
of epineurium between the groups during the expirhas shown the following changes. The findings
of the analysis are shown in Figure 3. The thicknefsepineurium was growing within day 1-30 as
compared with the similar index in the intact grptne reliability of difference was significani<0,05).

The comparison of the indices between the timeogdsriof the experiment has shown the
following changes. Starting from the day 7 to d@yoBthe experiment no significant difference betwe
the time periods of the experiment was foupe0(05). The study of the mean index of the thicknafs
perineurium has established that they changed reliffy between the study groups during the
experiment. The significant rise of the index frday 1 with the peak values on day 14 of the expamtm
was found. From day 21 to 30 this index was highan the values in controls and was at the level of
day 7 of the experiment.
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Fig. 3. The thickness of epineurium of the sciaizve trunk in the acute asepticFig. 4. Thickness of perineurium in the acute @sgfiiammation.
inflammation.

The morphometric analysis of perineurium thickndisslings of statistical analysis are presented
in Figure 4) has revealed a significant increasehid parameter between the time periods of the
experiment starting from day 1 to day 3. The anslg$ the parameter between the time periods of the
experiment showed its insignificant increase froay 8 to day 30p<0,05). The statistical analysis of
endoneurium between the groups has shown that d@ynl to day 3 the index of its thickness was
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increasing with the peak value on day 30. The es®avas significant only in comparison with dayif-2
p<0,05. On day 5 and 10 the index was tending toedse between the groups; however, the reliability
of differences between the groups was not high. afadysis of indices between the time periods ef th
study has shown a significant difference only oy #e88 of the experiment. The comparison of indices
between the time periods of the study from day 3showed no significant difference between them.

eI, i

To sum it up, the acute aseptic inflammation of shitic nerve trunk, induced by the single
intraperitoneal administration of\- carrageenan, led to general changes in the saiative trunk maximally
on day 14-21, triggering the pathomorphological naeisms of the acute inflammation in the form of
dystrophic changes in the mucous membrane withespulesnt atrophy of all sections of the sciatic nerve
trunk.

The prospects for further researefill encompass the study of the dynamics of morgjwdb and metric changes in
sciatic nerve trunk in normal condition and in de@dministration of cryopreserved placenta.
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MOP®OMETPUYHA XAPAKTEPUCTHUKA
CTOBBYPA CIJHUYHOI'O HEPBA
OPUTOCTPOMY ACEITUYHOMY

MOP®OMETPUYECKASA XAPAKTEPUCTUKA
CTBOJIA CEJAJIEHIHOI'O HEPBA
TP OCTPOM ACEIITUYECKOM

3AMMAJIEHHI ¥ IIYPIB. BOCIIAJIEHHAUA Y KPBIC.
Caupumok P.B., lllenitbko K.B., Illenitbko B.IL, Packaneii  Cebipbimiok P.B., [llenuteko K.B., lllenutsko B.U., Packaneii T.S
TSI

HocnipkenHs npoBeaeHo Ha 55 crateBo3pinux mrypax
camipix. [loka3aHa muHaMika 3MiH MOP(OMETPHUIHHX
mapamMeTpiB NpU OJHOPA30BOMY BHYTPILIHOOYEPEBHHHE
BBellcHHs SMr A-kaparexena (Sigma - CIHA) wa I
(i310JI0TIYHOTO PO3YMHY BHUKIHMKA€ 3MIHH JOCITIIKEHHX
MOp(OMETPUYHIX MOKa3HUKIB. Tak, MOKa3HHUKH 3arajbHOl
CTIHKH, CMIHEeBpilO, TIEPHHEBPII0 Ta €HIOHEBPII0 cTOBOYpa
CITHMYHOTO HepBa IMypiB  pearyBaand  30UIBLICHHS
MOKa3HMKa MakcumansHo Ha 14y — 21y nobu
eKCIIEPUMEHTY 1 HE JOCATIIM MOKA3HUKIB IHTAKTHHUX IPYIl
Ha 30y mo0y, 10 BKa3zye Ha MPOSBH AUCTPOPITHHX
MPOLIECiB 3 aTpodieto cToBOYpa CiIHUIHOTO HEPBY.

KnrouoBi ciaoBa: cToBOyp, CimHMYHMH HEpB, A-
KaparcHeH, acelTHYHE 3aIalCHHS.

Crarrd Hagifna

HccnenoBanne npoBeneHo Ha 55 MOJIOBO3pENBIX KpbICax
camuax. [lokaszaHa auHamMuMKa M3MEHEHMH MOpP(OMETpHUIECKUX
MapaMeTpoB MPH OJHOKPATHOM BHYTPHUOPIOLIMHHOM BBEACHHE 5
mr A-kapareHeHa (Sigma -CIHIA) va 1 mi (puU3HOIOrHYECKOro

pacTBOopa KOTOpPO€ BBI3BIBACT HM3MEHEHHUSI HCCIIEeI0BAaHHBIX
MOp(GOMETPUUECKHX TOKa3aTtenei. Tak, mokazarenmu oOIei
CTCHKH, eIHHEpBUS, TEPUHEPBUS U CHIOHEPBUS CTBOJIA

CEJJATMIIHOTO HepBa KPBIC PearnpoBay yBeJIHIEHHE IOKa3aTelst
MakcuManbHO Ha 14 — 21cyTKH SKCHEpHMEHTa M HE JAOCTHIHYI
MoKa3aTeyneil MHTAaKTHOM TIpynn Ha TPUALATBIA JEHb, 4YTO
YKa3bIBaeT Ha IMPOSIBICHHS AUCTPOPHUECKHX IPOLECCOB C
arpodueii B CTBOJIE CEaIUIIIHOTO HEPBa.

KnroueBble cioBa: CcTBON, CeNATMIIHBIN
KapareHeH, aceNTHIECKOe BOCIIAJICHHE.

HEpB, A-
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