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CHHTA3HOU CHCTEMBI U Pa3BUTUE BOCHAIMTENIBHBIX MIPOLIECCOB Y KPBIC
pasHOro BoO3pacTa B JMHAMHUKE OTPABICHUS TabauHBIM JIBIMOM.
HccnenoBanust poBeicHbI Ha OeNbIX OECIOPOAHBIX KpbICaX-caMIlax
pasHOro BO3pacTa, KOTOpHIC €XKETHEBHO B TeueHue 45 mHei
MOJ[BEpPraIvch BO3IEHCTBHIO TaOAUHOTO JIbIMa B TEPMETUYHON KaMepe
(Bpemst sxcriozumy 6 muH). Yepes 15, 30 u 45 cyTok oT Hadana
MOP)KEHHST JKUBOTHBIX Ta0ayHBIM JBIMOM, HX BBIBOJWIM U3
SKCIICPUMEHTa ITyTeM ABTAHA3WH IIOJ] THOIEHTAIOBBEIM HApKO30M C
coONIOZIeHMeM BCeX TMpaBWI IO paboTe ¢  TO3BOHOYHBIMU
JKHBOTHBIMH. Y CTAHOBJIEHO, YTO MOPa)KEHHE KPBIC B TeUeHue 45 aHeil
TabauHBIM JBIMOM TPHBETO K YBEIHYEHHIO B CBHIBOPOTKE KpPOBH
CoZlep)KaHKs TpoBOocHamuTeNbHOrO ImToknHa IL-6. HawmbGomee
YyBCTBUTENIBHBIMH K JAHHOMY  TOKCHUKAaHTy  OKa3alHCh
HEII0JI0BO3pETIbIe KPHICH, B KOTOPHIX cozepkanue IL-6 yBemrammock
Ha 50%, 164% u 237% coorBercrBeHHO uepes 15, 30 u 45 nueit
nocne nopaxeHus.. OTpaBieHne KphIC TabauHBIM JBIMOM IIPHBETIO K
HOBBIIICHHIO AKTHBHOCTH MHIYIMOenbHOi NO-CHHTa3bI B CHIBOPOTKE
KpOBH U IIEUEHH B TEUEHHE BCEro Cpoka mccienoBaHus. OTMedeHo,
YTO OpPraHM3M HEIOJIOBO3PEIIBIX KpbIC Hanboiee ObICTpO U Hanbosee
BBIPOKEHO pearupyer Ha TabauHbId JbIM. AKTHBHOCTH iINO-CHHTa3bI
HanOOJIBIINX 3HAYCHHI JOCTHINIA KaK B CBIBOPOTKE KPOBH, TaK U B
MIEUeHH HETOJIOBO3PEIIbIX JKMBOTHBIX. Ilocie mopakeHHs KpbIC
TabauHBIM JBIMOM B HAIlIMX SKCIIEPHMEHTaX OTMEYaoCh CHIDKEHHUE
aKTHBHOCTH SHpoTennanbHOH NO-CHHTa3sl BO BCEX BO3PACTHBIX
Tpymmax Kpbic. Y HENOJIOBO3pENbIX KpbIC akTHBHOCTH eNOS B
CBIBOPOTKE KpOBH CHI3WIIACH B 1,4 pasa, 1,8 u 2 paza uepes 15, 30 u
45 nHel COOTBETCTBEHHO IO CPaBHEHHMIO ¢ HOPMOIL. B medeHn kpeic
BCEX BO3PACTHBIX TPYMI B TEUEHHE SKCIEPUMEHTa HAOIIFOIANoch
AQHAIOTUYHOE CHIDKeHWe akTuBHOCTH eNOS ¥  HauMeHBIIero
3HAYEHMS OHA JIOCTUIVIA B IOCIEIHUM CpOK HccienoBaHus (45 neHb
HOpa)XEHHS Ta0aYHBIM JBIMOM).
KiaoueBple cioBa: TabayHbli  ApIM, Oelible
HUTPOOKHIATUBHUI cTpecc, NO-CHHTa3a, HHTePICHKUHBL.
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the NO-synthase system and the development of
inflammatory processes in rats of different ages in the
dynamics of tobacco smoke poisoning. Studies were
carried out on white, non-native male rats of different ages,
which were exposed to tobacco smoke daily for 45 days in
a sealed chamber (exposure time 6 min). After 15, 30 and
45 days from the onset of the animals' defeat with tobacco
smoke, they were taken out of the experiment by
euthanizing them under thiopental anesthesia, observing all
the rules for working with vertebrates. It was found that the
damage to the rats for 45 days with tobacco smoke led to
an increase in the serum content of the proinflammatory
cytokine IL-6. The most sensitive to this toxicant were
immature rats, in which the content of IL-6 increased by
50%, 164% and 237%, respectively, 15, 30 and 45 days
after injury. Poisoning of rats with tobacco smoke led to an
increase in the activity of inducible NO-synthase in serum
and liver throughout the study period. It is noted that the
body of immature rats reacts most quickly and most
strongly to tobacco smoke. The activity of iNO synthase
reached the highest values both in the blood serum and in
the liver of immature animals. After the defeat of rats with
tobacco smoke, in our experiments a decrease in the
activity of endothelial NO synthase in all age groups of rats
was noted. In immature rats, the activity of eNOS in serum
decreased 1.4 times, 1.8 and 2 times in 15, 30 and 45 days,
respectively, compared with the norm. In the liver of rats of
all age groups, during the experiment, a similar decrease in
eNOS activity was observed and the lowest value was
reached at the last term of the study (day 45 of the exposure
to tobacco smoke).
Key words: tobacco smoke, white rats, nitrooxidative
stress, NO synthase, interleukins.
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Inflammatory periodontal diseases is an urgent problem not only in dentistry, but also in general medicine, due to their
high prevalence and negative effects on a human body causing significant economic consequences. As a result, the bioregulation
of biochemical processes is often damaged, due to it, at a certain level of damage, different diseases, including dental ones, occur
and develop. Moreover, the study of the impact of the combined action of xenobiotics on biochemical tissue indicators of a
growing up human body, the development of new means of correction, which are based on inhibition of proteases, hydrolases,
kinin system, normalization of tissue penetration, enhancing the action of protective factors of a human body, ensuring the
sustainability of periodontal tissues to the negative influence of environmental agents, are important and poorly understood
issues. Research purpose — to study the biochemical parameters of blood serum and homogenates of the gums in experimental
animals with gingivitis caused by the combined action of heavy metals and deficiency of fluorine and iodine. Consequently,
experimental studies have convincingly demonstrated that in experimental gingivitis under the influence of the adverse
environmental factors the levels of inflammatory markers — elastase and urease, as well as the indices of the protease-inhibitory
system increased.

Key words: Inflammatory periodontal diseases, xenobiotics, experimental animals, protease-inhibitory system.

Inflammatory periodontal diseases is an urgent problem not only in dentistry, but also in general
medicine, due to their high prevalence and negative impact on a human body causing considerable
economic consequences [1]. For the last ten years state expenses for providing dental care to children of
Ukraine have increased more than 2.5 times, indicating the lack of effectiveness of the prevention of
major dental diseases in children [2, 3]. The scientific literature extensively discusses the influence of
ecological factors of the environment on the children’s morbidity, including a dental one [4, 5]. It is
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known, that due to anthropogenic pollution of the biosphere, water and soil up to 70% of toxicants get
into a human body, and under the deficiency of certain microelements (iodine, fluorine, selenium, iron)
cause pathogenic polytropic changes in a child’s body [2, 6]. Because of the high prevalence of toxicants
in the environment, a particular interest is aroused to diseases caused by their action, which can manifest
themselves at the molecular, cellular, tissue and body levels [7]. As a consequence, the bioregulation of
biochemical processes is often damaged, due to it, at a certain level of damage, different diseases,
including dental ones, occur and develop. Therefore, the study of the impact of the combined action of
xenobiotics on biochemical tissue indicators of a growing up human body, the development of new
means of correction, which are based on inhibition of proteases, hydrolases, kinin system, normalization
of tissue penetration, enhancing the action of protective factors of a human body, ensuring the
sustainability of periodontal tissues to the negative influence of environmental agents, are important and
poorly understood issues.

Research purpose — to study the biochemical parameters of blood serum and homogenates of the
gums in experimental animals with gingivitis caused by the combined action of heavy metals and
deficiency of fluorine and iodine.

Material and methods. Experimental gingivitis in rats, aged 30+5 days, was induced by means
of the peroxide gingivitis model, by adding to their normal diet peroxide sunflower oil at a dose of 1 ml
per animal within 3 weeks [8]. Eighty white rats with average weight 54+5 g, males and females equally,
were included in the study. Depending on the design of anthropogenic environmental conditions the rats
were assigned to four groups: I group (control) — 20 intact rats, which were held on a regular vivarium
diet; II group — 20 animals with simulated gingivitis; III group — 20 animals with induced gingivitis by
means of the peroxide gingivitis model with the addition to water of heavy metals salts based on their
molecular weight (CdCI2 = 0,010 mg / I; Pb (NO3) 2 = 0.36 mg / 1) [9]; IV group — 20 animals with
induced gingivitis by means of the peroxide gingivitis model with the addition of heavy metals salts to
water + iodine deficiency + fluorine deficiency. lodine deficiency in rats was induced by adding
merkazolin to water, at the dose of 50 mg / kg of body weight per day for 3 weeks. [10]. Deficiency of
fluorine was simulated by keeping the animals on a low calorie diet with the exception of products
containing much fluorine.

After 21 days the animals were led out of the experiment under ether anesthesia. Blood and gums
samples were taken for investigation. Trypsin-inhibitory and total proteolytic activities in blood serum
were measured. The total proteolytic activity (TPA) was determined by reaction with Folin's reagent
(1965). To determine trypsin inhibitor activity (TIA) the method of K. N. Veremeenko et al. (1986) was
used. Elastase and urease activities were measured in gingival homogenates. Elastase activity in gingival
homogenates was determined by the method of L. Vasser, E. Blout in modification of G. A. Parfenkova
(1968), urease activity was determined by the method of V. S. Kamyshnikova (2000).

The study was conducted in compliance with the general rules and regulations of the “European
Convention for the Protection of Vertebrate Animals used for Experimental and other Scientific
Purposes” (Strasbourg, 1986) and “General Ethical Principles of Animal Experiments” (Kyiv, 2001).

Results and its discussion. Analysis of elastase and urease activity in gum homogenates of
experimental animals (Fig. 1) showed, that in the experimental group | (intact animals) elastase activity
was 0.53 £ 0.14 nKAT/ g, which was 2.3 times significantly higher than the results of the experimental
group II (1.24 + 0.19 nKAT / g, p <0.01).

The further increase of elastase activity was

) observed in research groups Il and 1V (respectively

3% 1.53 £ 0.17 nKAT / g, and 3.22 + 0.14 nKAT / g)
Wlhease which exceeded the data obtained in the group of
GEAT intact animals by 3-6 times (p <0.01). It should be

BElastase noted, that the values of elastase activity in the

150 (ekATE) research groups 11l and IV, where animals were
100 exposed to heavy metals and their combination with
050 -' fluorine and iodine deficiencies on the background

of gingivitis, were 1.2 and 2.6 times higher in
comparison with the values of the experimental

Fig. 1 Activity of elastase and urease in gum homogenates of group Il (pl <0.01), where the animals had
rats affected by negative factors of the environment. simulated gingivitis

Igrowp Ilgroup IMgroup IV group

The activity of urease in gum homogenates was 0.04 + 0.003 nKAT / I in the group of intact
animals which was by 80.0% lower than the value in the group of animals with simulated gingivitis (p
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<0.01). The urease activity levels in groups Il and 1V, where animals with gingivitis were affected by the
negative factors of environment, exceeded the data obtained in the group of intact animals at respectively
130.0% and 205.0% (p <0.01). At the same time, the activity of urease in groups Il and IV was by 27.8%
and 69.4% higher (p1 <0.01) in comparison with the relevant data in group II.

Evaluation of biochemical parameters - the total proteolytic activity (TPA), trypsin inhibitor
activity (TIA), and their ratio (TIA / TPA), in the blood serum of experimental animals (Fig. 2), showed
that PAD level in group Il (animals with simulated gingivitis) was significantly (p <0.01) higher by
12.40% in comparison with the value in intact animals (group I).

The levels of TPA in groups III and IV,
where animals had been affected by the negative

]

) B General protealytic environmental factors, were by 36.93 % and
1 activity (nKAT) 65.17 % significantly (p<0.01) higher than in
. group I. The levels of TPA in groups III and IV
. ®Inpsninhibior 1)1 a]50 significantly (p1<0.01) exceeded the TPA
I value in group Il at respectively 21.83 % and

N 46.94 %. In comparison with group I, the TIA

lgroup Mgroup [Mgroup IV group level in group II was insigniﬁcantly (p>005)

- lower by 5.99 %, while in groups III and IV the

Fig. 2 Biochemical parameters of blood serum of rats affected by the decreases by 0.51 % (p1<0 05) and by 24.79 %
pathogenic environmental factors. o ’ ’

(p1<0.01) were significant.
At the same time, there was observed the decrease of TIA / TPA ratio from 0.31 in group | of
animals to 0.14 in group V. In groups 11l and IV the TIA levels were significantly lower by 15.46% (pl
<0. 05) and by 20.0% (p1 <0.01) in comparison with group II.

1 Thus our experlmenta studies have convincingly demonstrated that in experimental gingivitis under
the influence of the adverse environmental factors the levels of inflammatory markers — elastase and
urease, as well as the indices of the protease-inhibitory system increased.

2. The elevation of the above mentioned indices is consistent with the increase of the combined
xenobiotic burden, which proves the additional influence of the latter on occurrence and development of
gingivitis and requires the elaboration of adequate preventive measures and treatment.
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3MIHA BIOXIMIYHUX IOKA3HUKIB U3MEHEHUS BUOXUMHYECKUX ITOKA3ATEJIEN
CHUPOBATKHU KPOBI TA TOMOTI'EHATIB SICEH CBIBOPOTKH KPOBHU U TOMOI'EHATAX JIECEH ITPA
INPU EKCIIEPUMEHTAJIBHOMY TI'THI'IBITI 9KCIHEPUMEHTAJIbBHOM I'HHI'MBUTE
Mauasbko H.B., I'aciok I1., IBanunmmn B., I'acrok H.B. Mauasbko H.B., I'aciok I1.A., UBanunmmun B.B., I'acrox H.B.
3ananeHi 3aXBOPIOBAHHS IApOJOHTY € aKTyalbHOIO BocnamirensHbIe 3a00I€BaHUS TTAPOJIOHTA SBISIOTCS aKTYaJIbHOM

Mpo0OJIeMOI0 HE TUIBKA B CTOMATOJOTIi, aje 1 B 3aralbHiil  MpoOJIeMOil He TOJBKO B CTOMATOJIOTHH, HO M B OOIIEH MEIUIINHE MIPU
MEIMIMHI 4epe3 iX BHCOKY TMOLIMPEHICTh Ta HEraTHBHI  HX BBICOKOH PacmpoCTpaHEHHOCTH M HETaTHBHBIX MOCIEACTBHAX IS
HACMIIKU I OpraHi3My JIFOJWHH, IO CIPHYMHSAE 3HAYHI  OpraHM3Ma YelOBEeKa, YTO BBI3BIBACT 3HAYHMTENBHBIC YKOHOMHYECKHE
SKOHOMiuHI Haciifku. BcraHoBiaeHo, 110 OlOperymsimisi MOCNIEICTBHS. YCTaHOBJICHO, 4YTO OMOPEryisiliH OMOXHMHYECKHX
0i0XIMIYHUX MPOIIECIB YacTO MOIIKODKYETHCS, 3aBASKA YOMY  HPOLIECCOB YacTO MOBPEKIAETCsI, Oaronaps YeMy IpH ONpeaeIEHHOM
Opd TIEBHOMY piBHI TOILIKO/KEHHs BiIOYyBarOThCS Ta  YPOBHE MOBPEKACHHMS IPOUCXOMSIT ¥ PAa3BUBAIOTCS —Pa3IMYHBIC
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PO3BHBAIOTECS  Pi3HI  3aXBOPIOBAHHSA, y TOMY 4HCII
cromaronoriudi. B pmanii @ poOoTi OWIHEHO BIUIUB
KOMOIHOBaHOT il KCeHOOIOTUKIB Ha MOKa3HUKH Gi0XiMIYHMX
TKaHUH BHPOLIYBaHHS JIFOJCBKOTO Tijla, PO3pOOKa HOBHX
3ac00iB KOpekii, o 0a3yroThcs Ha rajJbMyBaHHI IpoTeas,
Tigposa3s, KiHIHOBOI CHCTEMH, HOpMai3amil MpOHUKHEHHS
TKaHWH, TOCWIEHHA il 3axucHHX (DaKTOpiB OpraHizMy
JFOJIMHY, 3a0€3MEYCHHs CTIHKOCTI TKAaHWH MAapoJIOHTa JI0
HEraTHBHOTO BIUTMBY €KOJIOTIYHHX areHTIB, € aKTYaIbHIMH Ta
HEJIOCTaTHBO BHBYCHHMH. MeTa JOCHTIPKEHHS — BHBYCHHS
010XiIMIYHMX TapaMeTpiB CHUPOBATKH KpPOBI Ta TOMOICHATIB
SCCH Yy JOCHITHMX TBapUH 3 TIHTIBITOM, BUKIMKAaHUM
KOMOIHOBAHOIO €0 BOXKHUX MeTaiB Ta aediuurom (ropy
Ta Homy. OXapakTepH30BaHO 3aKOHOMIPHOCTI  BIUIMBY
HECTIPHSTIIMBUX (haKTOPIiB HABKOJIMIITHBOTO CEPEIOBHINA TIPH
eKCIIEpHMEHTAILHOMY TiHTIBITI, SIKi CIPUSIOTH ITiIBUIIEHHIO
PIBHIB TPOTH3aNaIBHUX MapKepiB — €nacTasd Ta ypeasy,
MOKa3HHUKH 1HI10ITOPHOT CHCTEMH IIPOTEa3H.

KunrouoBi ciioBa: 3ananbHi 3aXBOPIOBaHHS MAPOAOHTY,
KCEHOOIOTUKH, EKCIEepPUMEHTANbHI TBApUHH, IHTIOITOpHA
cHCTeMa IpoTeas.

Crartrs Hagidnuia 3.09.2017 p.

3a00JIeBaHMs, B TOM YHCIIE U CTOMATOJIOrHIecKkue. B nanHO# u pabore
OLICHEHO BIMSIHNE KOMOMHHUPOBAHHOTO JIEWUCTBHS KCEHOOMOTHUKOB Ha
MOKa3aTeNl OMOXMMHYECKUX TKAaHEH BBIPAIMBAHMS YEIOBEYECKOTO
Tenma, pa3pabdOoTKa HOBBIX CPEACTB KOPPEKIMH, OCHOBAHHBIE Ha

TOPMOKEHMM  MpoTeas,  THApoia3,  KUHUHOBOM  CHCTEMBI,
HOpMaIM3allMd [POHMKHOBEHMS TKaHel, ycuiueHwe JAeicTBus
3aIUTHBIX ~ (JaKTOPOB ~ OpraHM3Ma  4elioBeKa,  oOecredeHue

YCTOMYMBOCTH TKAaHEW MAapoJOHTa K OTPUIATEIbHOMY BIMSHUIO
DKOJIOTUUECKUX AareHTOB SIBIIOTCS AKTyalbHBIMH M HEJOCTaTOYHO
n3ydeHHbIMH. Llenb wMccrnenoBaHMS — H3ydeHHE OHOXMMHYECKUX
MIapaMETPOB CHIBOPOTKH KPOBU M TOMOTEHATOB AECEH Yy MOJIOMBITHBIX
JKUBOTHBIX ~C THHTMBUTOM, BbI3BAaHHBIM  KOMOWHHPOBaHHBIM
JIeHcTBUEM TSDKENBIX MeETAUIoB W gedumutoM ¢(Topa u  iHona.
OxapaKTepH30BaHHBIE 3aKOHOMEPHOCTH BIIMSTHUSI HEONarompHsSTHBIX
(haKTOpOB OKPY’KAIOIIEH CpeIIbl P SKCIEPHMEHTATFHOM THHIUBHTE,
KOTOpBIE CIIOCOOCTBYIOT MOBBILICHHIO YpOBHEH
NIPOTUBOBOCHIANIMTENBHBIX ~ MApKepoB — JJacTasbl U ypeassl,
TOKa3aTeNnell HHrHOUTOPHON CHCTEMBI ITPOTEa3bl.

KioueBble cioBa: BocrnanurenbHble 3a00€BaHus MApOJOHTA,
KCEHOOHMOTUKH, 3KCIIEPUMEHTANbHbIE SKHBOTHBIE, HHTHOUTOpHAS
cHcTeMa IpoTeas.
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MOP®OJIOTTA PETEHEPALIMHOI HEBPOMHU TPABMOBAHOTI'O
HEPUPEPIMHOI'O HEPBA 3A YMOB BIITBOPEHHSI HETAMHOI'O 3BAPHOI'O
EINIHEBPAJIBHOTI'O 3’€EJHAHHSA KYKC TA YACTKOBOI IMMOBUIIBAII KTHINIBKH
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Po3pobneHa ekcriepuMeHTanbHa MOJIeb ONEPAaTHBHOTO BTPYYaHHS Ha TPAaBMOBAaHOMY NepUdepiiHOMY HEpBi HIIIXOM
(hopMyBaHHSI HETAHOTO 3BAPHOTO EIMHEBPAIBHOTO 3’€IHAHHA KyKC Ta YaCcTKOBOi iMMoOimi3alii KiHmiBKH. Byno BUKopHcTaHo
HEHPOTiCTONOTIYHUN METOJ JOCIIKEHHS, 38 JOMOMOTOI0 SKOTO BHBYEHO MOP(QOIOTiYHYy KapTHHY HepHudepiiiHoro Hepsa B
IUISHII peHeHepanifHoi HEeBpOMH Ta AUCTAIBHOTO BiPi3Ky Uepe3 5 MICSIIIB ITiCIIs ONepaTHBHOTO BTpy4YaHHs. BcraHOBIEHO, 1110
OTHOYAaCHE BHKOPUCTAHHS TEXHIKH 3BAPHOTO CIMIHEBPAIFHOTO 3’€JHAHHS KyKC Ta YacTKOBOi iMMOOimi3amii KiHIIBKH Y
micisonepaniiHoMy Mepiofi MPUBOIUTH O PIBHOMIPHOTO JO3piBaHHS CIIOJMYYHOI TKaHMHH HEBPOMM Ta OLIbII MOBHOI 1i
HEBPOTH3AIlii.

Kiawuosi cioBa: mnepudepiiinuii HepB, 3BapHE eIiHEBpalbHE 3’€IHAHHSA, YaCTKOBAa iMMOOLTI3aIll KiHIIIBKH,
pereneparniiiHa HeBpoMa.
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Poboma € ¢ppacmenmom H/IP « Opeanu nepeosoi, imynHoi ma ceuocmamegoi cucmem 8 yMo8ax eKkCnepuMeHmaibHo2o
nowkoodcennsy. Peecmpayiiinuii nomep 0112U001413.

3acTocyBaHHS IHHOBAIIHUX TEXHOJOTIH /I BJOCKOHAJICHHS METO/IB ONEPAaTHBHOTO JIIKyBaHHS
€ TPEeH/IOM cy4acHOI Xipyprii. Taka MOXIHMBICTb 3’SBHIJIACS 3aBISKH PO3BUTKY 1HKEHEPHOI TYMKH, IO
crpusie po3poOIli CKIIQJHOTO Ta BUCOKOCIIEIIali30BaHOTO MEAMYHOTO oOnagHaHHA [5, 8]. 3’scyBanocs,
IO TEXHOJIOTiIO0 3BAapIOBaHHS MOXJIMBO 3 YCIIXOM BHUKOPMCTOBYBAaTH B MEOWYHIM mpaktuui [2]. Ane
3acTocyBaHHS 11 y Helpoxipyprii oOMekeHO y 3B’SI3Ky 3 MO0 KUIBKICTIO JOCTIDKEHb Y IaHOMY
HarnpsMKy [6].

[epcnieKTHBHUM BBaXKAETHCSl 3aCTOCYBaHHS 3BAPHOIO EMiHEBPAIBHOTO 3’€JHAHHS TPU TpaBMi
nepudepiiHOro HepBa 3 METOI0 MOKpAIleHHS MpOLECY pereHepalii HEpBOBOrO cToBOypa, 3MEHILIEHHS
yacy Ta BapTOCTI omepaTHBHOro BTpydaHHs [1]. HasBui po3poOsieHi Mojeii AOCHTIKCHHS BIUIUBY
€JIEKTPO3BapIOBATIbHOT TEXHOJIOTIl Ha pereHepaito TPaBMOBAHOTO HEpBa HE € JIOCKOHAIMMH Ta HE
BPaxOBYIOTh JESKMX BaKIMBHUX OCOOJMBOCTEH XMBOTO OpPraHi3my, IO POOUTH aKTyaJbHHM MOLIYK
BIOCKOHAJIEHOI Ta Ji€BOI METOAMKM OINEPATHBHOI'O BTPYYaHHs NpH TpaBMi nepudepiiiHoro Hepsa i3
3aCTOCYBaHHAM €JIEKTPO3BAPIOBAJILHOI TEXHOJIOTIT [4].

Metow poGotu Oysio BUBUEHHS MOP(OJIOTIYHMX OCOOJMBOCTEH pereHepamiiHoi HEBPOMHU
TPaBMOBAHOT'O HEPBOBOI'O CTOBOYpa 3a YMOB HEraiHOIO 3BapHOTO €MiHEBPAJIBHOTO 3’€JHAHHS KYKC Ta
YacTKOBOI IMMOO1i3awii KIHI[IBKU.
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