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Takum 06pa3oMm, y 60/bHbIX ¢ BPTH npu coyeTaHHOM
Ha3HaYeHUW akToBeruMHa fo onepauun Habnwpgaercs
noTeHLMpytoLLee Apyr Apyra hapmMakonornyeckoe gencraue,
HanpaB/ieHHOe Ha yrHeTeHne akTMBHOCTM cucTembl MOJT 1
NOBbILLIEHNE IH3UMHON cucTeMbl AOC. MoxHO npeanosno-
XMUTb, 4TO BOXXHOM 3BEHOM B MEXAHW3ME aKTUBALIMN 3aXuBIIe-
HWA OnepaLoHHOTO NOA ABAETCA 3KOHOMHOE U JOCTaTou-
HO LefieHanpaB/feHHoe NOCTynjeHne Heob6Xxo4uMOoro
KO/IMYecTBa MOJIEKY/ISIPHOTO KUC/IOPOAA.

Mog aencTBnem aktoernHa cHuxeHue MOJ Ha 5-e 1 9-e
CYTKM UCC/Ie0BAHMA XapaKTepnU30Basioch, B CBOK 04EPEb,
BocCTaHOB/eHueM pe3epBoB AOC 1 no cucteme “06paTHoit
cBA3K” nogasneHnem MOJI. dapmakonornyeckoe aeiAcTemne
aKToBeruHa Takxe onocpefyeTcs cTumynsuneit gyHkuno-
Ha/IbHOM aKTUBHOCTW CUCTEMbI LUTOXPOM P450, akTuBauueil
OKMCNUTENIbHO-BOCCTAHOBUTE/bHBIX MPOLLECCOB, 3HEpro-
obpasoBaHus, nofaBfeHneM UHTeHcuBHOCTU MO/,
yCUIeHNeM NponudepaTUBHbLIX NPOLECCOB U aKkTUBaLmen
cuctembl AOC.

CnefoBaTenbHO, pe3ynbTathbl KNHUYECKUX HabMI0AeHWi
y6eanTeNbHO CBUAETENbCTBYIOT O BbICOKON TepaneBTH-
yeckoii athhekTMBHOCTM COYETAHHOTO NPUMEHEHNS BYX
NeKapcTBeHHbIX (hOPM aKTOBErMHa 10 1 NoCc/e onepaLum.

BbiBOAbI

1. Y feTeii ¢ BpOXAEHHON pacLyenuHoii rydbl u (unu) Héba
MeTabonmyeckne NpoLEecchl B TKAHAX POTOBOW MOMOCTH
3HAUUTENbHO HapyLLatTCs.

2. Mocne ypaHonnacTuku 6asncHas Tepanus okasbiBaeTt
HegocTatouyHoe BAnsiHNWE Ha MO nAOC B TKaHAX POTOBOIA
nofocTu, nocneonepaLuoHHOe TeYEHNEe OCNOXHAETCA
HapylWweHneM 3aXUBNEHUA paHeBOi NOBEPXHOCTU U
pacxoxJeH1em LUBOB.

3. BK/II04eHne B KOMNIEKC NOCNE0NnepaLMoHHON Tepanuu
aKTOBernHa cnocobCTBYET 3HAUNTEIbHOMY YNYULLIEHUIO
MHOrux nokasateneit MOJ-AO3, N0O3TOMY €ro Ha3HauyeHne
ANS NOBbIWEHNA 3 PEKTUBHOCTU NOCNE0NEPaLNOHHOr0
NneyvyeHuns geteii ¢ BPOXAEHHOI paclennHoi rybbl 1 (unn)
HEGa MOXHO CUMTaTb NAaTOreHeTUYECKM 060CHOBAHHBIM.
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STUDY OF ULTRASTRUCTURAL
CHANGES IN THE NERVE FIBERS ON
AN EXPERIMENTAL MODEL OF ACUTE
TRAUMA OF INFERIOR ALVEOLAR
NERVE

Kaliberdenko V.B., Poleshchuk O.Yu.,
Khamidova Sitora Alisher gizi,
Khallaev Kamran Kerim ogli, Shanmugaraj K.

Vernadsky Crimean Federal University, Simferopol, Russia

AHHOTaLMA

MpesnoxeH cnocob popMupoBaHus Moaeneii TpapmaTu-
YecKOro HeBpUTA Ha aKCNePUMEHTa/IbHO| MOLENN OCTPOiA
TpaBMbl HXKHEro aflbBEOISAPHOr0 HepBa. ABTOPbI NpoaHanu-
3UpOBaNmn YNbTPaCTPYKTYPHble U3MEHEHUS B HEPBHOM
BO/IOKHE Ha TPEeTUit, AeCATbIA U TPUALATbIA AeHb. Ha TpeTuit
JeHb nocne TpaBMbl Mbl Habnwaann HapyweHue
BHYTPUCUCTEMHOW TEMOMUKPOLMPKYALUN, BbI3BAHHOE
NOBbILWEHHO! NPOHULLAEMOCTbI0 cocyfoB. K 10-My fHi0
3KCMepuMeHTa B NepUHEBPA/IbHOI TKAHN M CAMOM HEPBHOM
BOJIOKHE Npeobnafany fiereHepaTuBHbIe W BOCNAaNUTENbHbIE
npoueccel. Ha 30-e cyTku nocne noBpexaeHus cocyancTo-
HEPBHOIO NyyKa HMKHETO aNbBEeONIAPHOTO HepBa AereHepa-
TUBHbIE W BOCNANNTENbHbIE ABMIEHNS B HEPBHOM BOJIOKHE
CMEHUNNCh AereHepaTUBHLIMU U CKNEPOTUYECKUMN
npoteccamu.

Annotation

We propose a method of forming models of traumatic
neuritis in an experimental model of acute trauma of the
inferior alveolar nerve. We analyzed the ultrastructural
changes in the nerve fiber on the third, tenth, and thirtieth day.
On the third day afterthe injury, we observed aviolation ofthe
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-rastem hemomicrocirculation caused by increased vascular
ze-neability. By the 10th day of the experiment, in the

neural tissue and the nerve fiber itself, degenerative and
mm-minatory processes dominated. On the 30th day after the
mjury of the neurovascular bundle of the inferior alveolar
meve. degenerative and inflammatory phenomena in the
me*/e fiber gave place to degenerative and sclerotic
rrxesses.

<ey words: Ultrastructural changes in the nerve fiber,
Brerimental model, Traumatic neuritis, Inferior alveolar

_raumatic neuritis (TN) of the inferior alveolar, nerve in the
._~-a:entdental practice is one ofthe mostfrequent complica-
:c'S arising from non-compliance with the technique
::" :_ction anesthesia, endodontic treatment of molars and
- am: bular premolars, dental implants, removal of third lower
-oars (especially regarding retention and dystopia).

~oblems of damage and regeneration of the nervous

and pathological changes in the nerve fiber during
reament were discussed in many scientific publications
Nczdrachev D A, Chumakov E.I., 1999; TimofeevA., Vesova
V' 2006; Popelyansky J.Yu., 2005; Edranov S.S., 2008). At
re same time, most of the works describes the morphological
ra'ces thatoccurwith the complete crossing ofthe nerve.

Smificantly less research were devoted to injuries accom-
:ar a: by short-term mild damage to the inferior alveolar ner-
e ; vx)ugh such damage isthe most characteristic of outpati-
ent a;oointments with a dentist. We have developed a method

a— kj models of TN, the most characteristic of dental
a:e::on.ltwasfound thatthe most pronounced inflammatory
an: ~en dystrophic morphological changes in the nerve and
la-me-ral tissues develop in animals that have undergone

s "om short-term compression of the neurovascular
.1 -owever, it still needs to be discovered, what kind of
_m;r.::ural changes are caused by such trauma and how
:rc : lakes for these changes. Data on this will allow

T :: "g methods of pathogenetically directed therapeutic
;W W--re prevention and treatment oftraumatic neuritis.

-.-00se of the study
~-e aim of our research was to study about the
v — ::jral changes in inferior alveolar nerve fibers in the
33r :e-:ds after damage on an experimental model's injury
=Lse: cv short-term compression of the neurovascular

Materials and methods

* 1 aooratory rats of the Wistar line, under intramuscular
resresia the mucosa and periosteum were dissected in
rrm :=:on of the mouth and the preparation of the
wr .« .ascular bundle of the inferior alveolar nerve was carried
s. reo a hemostatic clamp was applied to the later for 30
.e::-:s. After the procedures were performed, the
- -:: re™osteal flap was put in place and fixed with interrupted
3 a : sutures. Inthe postoperative period of 2 days the ani-
- aa "ece ved inside a suspension of nime sulide 2 ml, 2 times
a:a -“termsof 1st, 3rd, 10th and 30th days, they were taken
rte experiment. In order to obtain a review of micro-
. . reparations, as well as for studying the state of
rr-ec-tve tissue elements, we used conventional histolo-
-ethods of staining with Hematoxylin-Eosin and Van
bes:-. The material for electron microscopy was prepared

acceding to the standard technique: fixed on cold in 2.5%

glutaraldehyde solution on phosphate buffer with a pH of 7.4,
followed by fixation by Millohing one percent solution of 0s04.
After dehydration in acetone, the nerve pieces were poured
into epon and placed in a thermostat at + 60° C for 48 hours to
polymerize the resin. UMTP-7 ultramicrotome was used to
obtain semi-thin sections, on the basis of which targeted
sharpening of the pyramids was carried out. Ultrathin sections
were stained with uranyl acetate and lead citrate by Reynolds,
viewed and photographed in a transmission electron
microscope PEM-100.

Results and discussion

The developed methodology of the experiment stimulates
situations that arise during the short-term penetration of the
dental implant into the mandibular canal, removal of the lower
molars (including retained and dystopic third molars) directly
adjacentto the inferior alveolar nerve.

When observing the animals of this series in the 1st day
after surgery there was swelling and hyperemia of soft tissues
around the operating wound that spread to neighboring areas.
Animals were lethargic, poorly consumed food. By the 3rd day
tissue edema slightly decreased, hyperemia persisted and
slight infiltration appeared around the edges of the wound.
Palpation of tissue in the wound area caused a violent motor
reaction of animals. By the 10th and 30th day on the mucous
membrane of vestibule of the mouth was determined dense
whitish scar, slightly towering over surrounding tissues.
Palpation of tissues in the scar area in animals caused a
moderate motor response.

After 24 hours of surgery, microscopic examination
showed signs of edema and serofibrinous soaking at the
edges of the wound, tissue structures, foci of necrobiosis and
hemorrhages with disorganization of glandular structures,
signs of vacuole and granular dystrophy with hyperchromia
and karyopicnosis of nuclei. In electron microscopic
examination areas of pronounced microcirculatory disorders
revealed morpho-functional signs oftranscapillary metabolism
with disorganized intracellular organelles of endotheliocytes,
basement membrane, pericytes. There were patches of
endothelial cell cytolemma detachment from the basal
membranes, in their cytoplasm - micropinocytotic vesicles,
numerous finger like outgrowths in capillary lumen. Pericyte
cores - marginal standing chromatin, cariolemma invagination
were also determined. The nerve consists of separate fibers
and was surrounded by endoneurium. Myelin sheath has lost
their clarity to external contours.

By the 3rd day of development of the preparations were
revealed inflammatory and reactive changes and circulatory
disorders directly in the nerve and surrounding tissues. In the
distal segment from the site of injury, the plethora of blood
vessels were noted in nerve sheaths. The vessels were
paralyzed and filled with blood, they were marked with
phenomena of stasis and hemagglutination. The main
changes that were detected by electron microscopic
examination shows predominantly the myelin sheath of the
nerve were affected and in significant to a lesser extent, the
substance of the nerve trunks. First of all, it should be noted
that the myelin nerve fibers in ultrathin sections in the
overwhelming majority have a rounded or (depending on the
cut) oval shape. In general, the nerve retains its structure and
consists of individual nerve fibers surrounded by a fibrous
connective tissue endoneurium and a connective tissue
perineural envelope.

On the part of endoneurium, the phenomena of edema,
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expressed with some separation of individual nerve fibers,
accompanied by focal loosening of connective tissue fibrils
with theirfragmentation and loss of clarity ofthe outer contours
of the myelin sheath were noted. In most fields of the view,
myelin sheath of the nerve appears to be sharply osmiophilic,
homogeneous, and high electron-optical density and has more
or less clear outlines. At high magnifications, it can be
determined that, structurally, it consists of ordered, tightly
packed, parallel to the fibrillar structures between which only
some places define insignificant gleams and enlightenments,
the appearance of which, apparently, is the result of a violation
of their spatial organization in the process of technical
processing of the material. The myelin sheath of the nerve is
surrounded by perineural cells that have an elongated nucleus
with a clearly contoured nuclear membrane and evenly
distributed euchromatin along the karyoplasm.

In the zone of perivascular edema (in the area of direct
clamping) along with dystrophic changes in endothelial cells in
the form of homogenization of cytoplasm, hyperchromic
nuclei, irregularly shaped with deep constrictions, changes in
pericytes were noted. The cytoplasm of the later is
homogenized, the nuclei are enlightened, there were signs of
destruction of the karyolemma, an uneven distribution of
chromatin.

By the 10th day, in the tissues surrounding the inferior
alveolar nerve, phenomena of significantly decreased edema
and circulatory disorders were noted, although in this period
there were areas with signs of edema, stasis and diapedesis
was seen. Mature fibrous connective tissue appears in
surrounding tissues with a predominance of mature forms of
cellular elements like fibroblasts. In electron microscopic study
of drugs of this period it turned out that rounded nerve fibers
are found almost everywhere, in the myelin sheath of which
focal enlightenments are clearly visible. The latter have a
rounded or irregular shape and are located in the thickness of
the myelin sheath, closer to its inner or, on the contrary, outer
edge. Atthe same time, inthe area of such enlightenments, the
outer boundaries of the myelin sheath lost the clarity of its
contours, and the sheath itself becomes highly osmiophilic,
homogeneous. Inside the detected enlightenments, it is
possible to determine the fragmented, loosened fibrillar
material, which allows to make a conclusion not only about the
focal edema of the myelin sheath, but also about the violation
of its integral structure. In some cases, enlightenment, located
in close proximity to the inner border of myelin sheath,
accompanied by a zone of edema, penetrating into the nerve
trunk inthe form of a lacuna were found.

From the side of the main substance of the nerve trunk, as
arule, there were only mild edema inthe form of loosening and
some loosening of the fibrous structures without any
pronounced focal changes. It was also noted the active
formation of collagen fibers in paraneural tissues. Thus,
collagen fibers with characteristic transverse striation are
collected in compact bundles. Among the collagen fibers
visible fibroblast, morphological features corresponding to
collagenoblast type llwere determined. Its cytoplasm is almost
entirely occupied by expanded cytoplasmic reticulum cisterns
filled with loose flaky substance. The core is hyperchromic and
had abnormal forms. As for circulatory disorders, expressed in
the previous term, on the 10th day, the phenomena of
increased permeability remained in vascular wall with
perivascular edema, dilation and fullness of small caliber ves-
sels were observed, there were also violations of
transcapillarytransportwith the formation of a large numberof
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micropino-cytosis vesicles.

By the 30th day after injury around the nerve were
determined a tight scar. The structure is coarse,
orthochromatic, collagen fibers, between which there were
single fibroblasts and fibroclasts. At departments, apparently
close or exposed immediate clamping injury, met foci of
incompleteness of fibrillogenesis, loose polymorphocellular
infiltrates, plethora postcapillary vessels and perivascular
edema were seen. Foci of young granulation tissue were
noted, surrounded by an area of inflammatory infiltration and
productive reaction with intense fibrillogenesis; these foci
extended the zone of scar-transformative changes in the
tissues surrounding the nerve. In electron microscopic
examination of this period, the cytoplasm of cells having
different electron density, various size and shape of the
vacuole, and the loosening of the cytoplasmic membrane
occurred, which was accompanied, first of all, by the swelling
of the mitochondria with the clearing of their matrix, reduction,
disorganization and fragmentation of the crises. The focal
ripples of densely packed myelin fibrils attracted attention,
shell with the advent of enlightenment of various sizes and
cone-shaped protrusions directed towards the center
appeared, representing the detachment of one or several
myelin fibrils by edematous fluid. Sometimes in one field of
view itwas possible to detect several such protrusions from the
side of the myelin sheath. Axial cylinder turned off from myelin
shell. In some cases, the inner membrane lost its integrity, and
then inside the lacunae, fibrous and partially fragmented
osmiophilic fibrillar structures were found.

In many areas, the edematous fluid is due to the rupture of
pinned osmiophilic membranes penetrated inside the axial
cylinder that was accompanied by loosening of neurofila-
ments, violation of their integrity and the appearance of
electro-optically transparent areas of irregular forms with
blurred borders. This period is characterized by an almost
complete normalization of circulatory disorders in the
surrounding tissues. Only in some areas (apparently, directly
subjected to compression by clamping) in post-capillary
vessels, plethora, stasis continue to occur, signs of edema and
disorganization of collagen fibers occur. Plasma cells with
signs of high functional activity were found among cellular
elements, as evidenced by the intracellular organelles, in
particular, developed rough endoplasmic reticulum.

So a short 30 second impact of the compression of
neurovascular bundle, including the loweralveolar nervein
animals, in the absence of therapeutic benefits, leads to
significant ultrastructural changes in the nerve and perineural
tissues: pronounced degenerative-inflammatory processes,
manifesting itself as a violation of the normal structure of
functionally significant structural elements, alternating by 30
days with degenerative and sclerotic phenomena.

Findings

On the 3rd' day after injury in the tissues of the inferior
alveolar nerve, there is a violation of intra-stem blood
microcirculation due to increased vascular permeability walls,
its plasma impregnation and perivascular edema, causing
circulatory hypoxia. At the same time, reactive changes were
observed in nerve fibers appear to be partially reversible,
representing a reaction to acute circulatory hypoxia and a
direct mechanical alteration.

By the 10th day of the experiment, in the perineural
tissues and the nerve fiber itself a degenerative-inflammatory
process, that manifest themselves as a violation ofthe normal



sr-crjre of the majority of functionally significant structural
ee~ents.
By the 30th day after tissue dissection and compression
re neurovascular bundle of the inferior alveolar nerve,
:T:r'e'ative-inflammatory phenomena in the nerve fiber are
-=o0a:ed by degenerative and sclerotic processes, and in the
jid ng tissues by the development of gross cicatricial
ranges ivithfoci ofincomplete fibrillogenesis.
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[LLEHKA BAVISIHASA KOMMIEKCHOW
TEPANUN HANMHAMUKY
3HAOMEHHOW MHTOKCUKALAM MPU
«JIETMOHAX YEMHOCTHO-/IULIEBOW
OBJIACTU

n M
*»e+-0M0B A.A.. Kaplumnes

a_ *eHTCKMiA rocyaapCTBeHHbIi
- L MHCTUTYT

— Teuun

_; - b:CpaBHUTENbHbIA aHann3 ahPeKTUBHOCTU KOMN-
-@ -:-: fIeYeHns ghiermoH YentCTHO-NULeBO obnacTy.
MEac Han r meTofpl: nog HabntaeHnem 6biam 66 60MbHbIX C
I -€H :HaMmu -e/IloCTHO-NNLEeBON 0611aCTy, pa3ieneHHble Ha

2 rpynnbl B3aBUCUMOCTH OT CXEMbI leYeHus. Pe3ynbTaThl: y
60NbHbIX 1-/ rpynnbl NOA BAWSHUEM TPaAULUOHHOA KOM-
NMEKCHOIA Tepanumn nokasatesm copbLNOHHOM CNOCOBHOCTY
3pUTPOLMTOB M YPOBEHb CPELHEMONEKYNAPHBIX NENTUAOB
CHMXANCh HEAOCTATOUHO BLICTPO. Y NauneHToB 2-i rpynnbl
TMNOX/IOPUT HATPMA OKa3biBas Ha THOMHYK paHy 61aro-
NPUATHOE BAWSIHWE, O YeM CBUAETENLCTBOBAIA 3aMeTHas
HopManu3alLus nabopatop-HbixX NoKasaTeneit, 0TpaxaoLynx
CTEneHb 3HAOTEHHOM WHTOKCUKAL WM. BbiBOALI: pacTBOp
TMNOX/I0pUTa HATPNS MOXET UCMO0/b30BATLCA A5 TeYeHUs
NaLMEeHTOB C OCTPLIMU THOWHO-BOCMANMTEIbHBIMI 3a60/1€Ba-
HUAMM YeOCTHO-NNLEBOI 0611acTL.

KntoueBble cioBa: h1erMOHbI YeKCTHO-NNLEBON 06-
NacTn, 3HAOreHHasn WHTOKCMKaLus, copbLUOHHas cnocob-
HOCTb 3pUTPOLIMTOB, CPELHEMONEKYNSPHbIE NENTUABI.

Annotation

Based on the study of indicators of endogenous
intoxication in 66 patients with phlegmon of the maxillofacial
region, an increase in the level of endotoxemia was revealed.
In the first subgroup of patients, after traditional complex
therapy, there was an insufficiently effective decrease in
parameters of erythrocyte sorption capacity (ESC) and
medium molecular peptides (MMP). The results of the study in
the 2nd subgroup of patients showed a favorable effect of
sodium hypochlorite solution on purulent wounds, which was
manifested by a noticeable normalization of laboratory
indicators reflecting the degree of endogenous intoxication to
purulentwound.

JleyeHue oCTpbIX THOWHO-BOCMANNTE NbHbIX 3260/1€BaHMI
YeIICTHO-NULLeBON 06N1acTh 0CTaeTCca OAHONM 13 Hanbonee
aKTya/bHbIX NPO61EM XUPYPrUYeckoin ctomatonorum [2,7].
Mowncky athheKTUBHBIX MEPONPUATIAI NPK 3TO NATONOTMN
MOCBSLLEHbI MHOTOUYNC/IEHHbIE UCCNIE0BaHUS OTEYECTBEH-
HbIX 1 3apy6exHbix aBTopoB [1,4-6]. B nocnegHue rofbl
neyeHne 60/bHbIX C OCTPLIMM THOWHO-BOCMANMU-TENbHLIMU
3a60n1eBaHMAMM YeIOCTHO-NNLEBOI 061acTH NpuUBNekaeT
BCe 60/Iblee BHUMaHME CNeLnanncToB YeaCTHO-IMLEBOI
XUPYPruu B CBA3N C YyBE/IMYEHUEM YACTOThI U TSKECTH
TeYeHus aTux 3abonesaHuii [3,8,9].

Llenb nccnepoBaHunsa: cpaBHUTENbHBLIA aHann3 agek-
TUBHOCTU KOMMIEKCHOTO NIeYeHns hNerMoH YeNnCcTHO-
NnueBoit 0bniacTm.

MaTtepuan u metoabl

WccnepoBaHne npoBefeHo Yy 66 60/1bHbIX € hierMoHamMm
YeCTHO-NNLEBOI 06nacTU, KOTOPbIE B 3aBUCUMOCTH OT
npoBOAWMON Tepanuu GblNn pasfenieHsbl Ha ABe rpynnbl. B 1-
to rpynny Bownn 33 60nbHbIX, Y 30 N3 KOTOPLIX OCTPbIiA
THOWHO-BOCMANUTEbHBIA NPOLECC 3aHUMaN 04HY, Y 3- ABe
aHaTtomo-Tonorpaguyeckme o6nactn. 3t 60MbHbIE
noayyanu ToNbKO TPAAULIMOHHYIO KOMM/IEKCHYIO Tepanuto. Bo
2-10 rpynny 66111 BKAtOYEeHbl 33 60MbHbLIX C (h1erMoHamMm
Ye/ICTHO-NNLIEBOI 06/1acTH, y 28 U3 KOTOPbIX NATOMOTMYEC-
kuii npoLecc 3aHUMan ofHy, y 5- 4Be aHaToMo-Tonorpadu-
yeckue obnacTu. BaToi rpynne npoBogunack KoMnaekcHas
Tepanus B COUETaHUWU C OPOLIEHUEM paHbl PacTBOPOM
TUNOX/I0PUTA HATPWA, KOTOPBIA NOAYYanM C UCNONb30BAHNEM
annapata 3cnepo-1. CopbUNOHHYK CNOCOBHOCTb
aputpouuntos (CC3) onpefensnu no metogy Toraiibaesa -
Kypry3kuHa (1987). KonuyecTBo cpegHeMOoNekynsapHblx
nentugos (CMM) onpegensanu no metogy FabpunansHa u
coasT. (1981).
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