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Severe peripheral nerve injuries both with traumatic limb amputations constitute a substantial part in all limb injuries
especially during armed conflicts.

For nerve grafting, nerve fibers alignment and fabrication of mind-controlled prosthetic limbs the concept of
regenerative nerve implants with peripheral nerve interfacing was proposed.

Silicon showed ideal properties not only for microelictronic devices fabrication but also as a favorable growth medium
for neurons in vitro.

This study aimed at evaluating the impact of silicon wires as a part of nerve conduit on motor and sensory recovery
simultaneously with distal nerve stump neurotization using rat sciatic nerve injury model.

Materials and methods. We performed experiments on 33 male Wistar rats that were divided into the following groups:
| — sham-operated, Il — those which received right sciatic nerve transection with 10 mm gap formation with
autoneurografting, Ill — with 10 mm nerve gap bridged by allogenic decelullarized aorta with 4%
carboxymethylcellulose hydrogel, IV — with 10 mm gap bridged by allogenic decelullarized aorta with 4%
carboxymethyicellulose hydrogel and aligned p-type boron-ligated silicon wires.

12 weeks after operation all rats were examined using von Fray filaments and by Walking track analysis method. For
histological analysis right sciatic nerves were harvested. Frozen sections were stained with H&E and nitric silver
impregnation was performed. At distal nerve stump nerve fibers density was calculated. The obtained results were
compared using nonparametric statistical tests.

Results. The histological analysis revealed differences in tissue reaction patterns between rats from autoneuro-
grafting group and conduit grafting groups.

Histomorphometric data showed that nerve fibers density in rats from group IV was significantly higher than that in rats
from group Il (aorta+hydrogel grafting), but remained lower than in group Il (autoneurografting).

Morphometric data were supported by functional tests data: rats from group IV demonstrated higher values of SFI
than those in group Il and same as those in group II.

Conclusions. According to histological and functional data we can presume that use of silicon wires as a part of hollow
conduit improves results of injured sciatic nerve regeneration.
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Introduction.

According to large retrospective statistical surveys all
traumatic extremities injuries are often accompanied by
severe injuries of peripheral nerves and nervous plexus both
in peace and wartime [3, 15, 18, 22].

At the same time data on extremities injuries among
military personnel during wartime show that traumatic
amputations and limb loss are also frequently observed
especially during current armed conflicts [25, 26].

Nowadays autoneurografting is considered the gold-
standard method for severe nerve injury treatment [21],
such as Sunderland 5 degree (Class III, Neurotmesis),

nevertheless, alternative strategies such as nerve conduits
for nerve gap bridging are developing [24].

New concept for amputee’s rehabilitation includes
applying of new functional prosthetic limbs that can interact
with the patient’s nervous system [10, 20, 27].

Keeping in mind problems of axonal guidance and the
need for peripheral nerve interface formation a new concept
of regenerative hollow nerve implants was developed [4, 5
8].

This kind of nerve conduits is composed of hollow tube
with longitudinally oriented electrodes. Such regenerative
nerve implants can fit not only for axonal guidance but also
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for nerve interface formation for effective, safe and stable
connection between peripheral nerve and the external
device [6, 7].

Silicon, as semiconductor, seems to be a promising
material not only for microelectronics but also can be used
as neuron growing medium due to close adherence of
neuronal branches to silicon crystals in vitro [11, 12].
Taking this into account, we can hypothesize that silicon
wires are perspective for regenerative implant fabrication .

Aim

Current experimental study aimed at estimating the
silicon wires impact on motor and sensory hind limb
recovery both with neurotization of conduit site and distal
nerve stump using rat sciatic nerve severe injury model.

Materials and Methods

The experimental research was performed on 33 2-4
mounth old male Wistar rats, housed 4 per cage in
conditions of natural light-dark cycle and free access to
water and food.

All surgical manipulations were performed under
general anesthesia (40 mg/kg thiopentone,
intraperitoneally). All manipulations were conducted
according to the “Rules of work using experimental
animals”, approved by order of the Ministry of Health of
Ukraine.

According to experimental aim rats were divided into
the following groups:

I sham-operated (n= 3) — only surgical access to right
sciatic nerve was performed followed by the surgical
wound closure.

1T Autoneurografting (n= 10) — the exposure of the right
sciatic was followed by its transection at the mid-thigh with
10 mm nerve gap formation (Sunderland V injury model).
The removed nerve trunk fragment was used for nerve gap
bridging and sutured to proximal and distal nerve stumps
with 4 epineural sutures from each side (10/0 Daflon,
B.Braun, Germany) [9]

III Allogenic aorta grafting (n= 10) — the right sciatic
nerve was exposed and transected with 10 mm gap
formation as described before. The nerve gap was bridged
with 10 mm allogenic decellularized aorta that was sutured
to nerve stumps with two n-like stithes on each side (10/0
Daflon, B.Braun, Germany) [9]. Decellularization was
performed by freeze-thaw cycles as described in Rodriguez
et al, 2012 [19].

IIT Silicon wires grafting (n=10) — the right sciatic nerve
was exposed and transected with 10 mm gap formation as
described before. The nerve gap was bridged with 10 mm
allogenic  decellularized  aorta  containing 4%
carboxymethylcellulose hydrogel (Mesogel, Linteks,
Russian Federation) and longitudinally oriented silicon
wires (p-type, Boron-ligated). Conduit was sutured to nerve
stumps with two n-like stitches on each side.

During microsurgery x3,5 head magnifier Konus
vuemax-pro (Konus, PRC) was used. In each animal
surgical wound was closed with silk sutures (4/0 Silkam,
Bbraun). All animals were monitored and housed in warm
recovery cage until complete recovery from general
anesthesia.

We used silicon wires obtained from V.Ye. Laskaryov
Institute for semiconductor physics NAS of Ukraine.
Silicon whiskers were fabricated by Vapor-Liquid-Solid
(VLS) method in a cold wall Catalytic Chemical Vapor
Deposition (Cat-CVD) chamber [13].

After fabrication silicon wires were pre-cleaned with
isopropanol, deionized water and treated with
hydrofluoridic acid to remove surface oxide layer. After
surface preparation wires were cleaned with deionized
water and sterilized via dry heating.

12 weeks after operation rats from each experimental
group were evaluated for motor function recovery using
Walking track analysis method with Sciatic Function Index
calculation using McKinnon formula [23].

Rats were also evaluated for sensory function recovery
using von Fray Filaments set (Aesthesio set, Ugo Basile,
Ttaly).

after the functional testing animals were sacrificed by
decapitation under thiopentone overdose. Right sciatic
nerve was harvested for histological examination. After
formalin fixation, longitudinal frozen slices were prepared
and stained with H&E, impregnated with nitric silver [1],
examined and photographed using light microscope
Olympus BX51 and attached digital camera Olympus Zoom
4040 (Olympus, Japan). Obtained digital photos were
processed with Image] ver. 1.5 (NIH, USA, freeware)
software for biomedical images examination.

At conduit site, distal neuroma and distal nerve stump
nerve fibers density were counted using the formula
described in Yuri Chaikovsky work (personal
communications).

Statistical analysis was performed with SPSS Statistics
Base v.22 software (IBM, USA, Bogomolets National
Medical University academic license #128 since
01.08.2016).

Distribution of obtained data was analyzed using
Kolmogorov-Smirnov test, also Friedman’s and T-test for
paired samples tests were used, we consider difference at
significance level p<0.05.

Results

Histology results

12 weeks after sham-operation histological analysis of
sciatic nerve in group I (sham-operated) revealed normal
sciatic nerve structure: longitudinally-oriented nerve fibers
formed bundles that were separated with thin layers of
connective tissue. Myelinated nerve fibers had clear
outlines. Blood vessels were equally disturbed (Fig.1).

Nerve fibers density was 10077,33+211,88 mm-
'(Mean£S.D.)

12 weeks after operation macroscopic evaluation
revealed proximal and distal nerve stumps connected to
graft site with two regenerative neuromas: proximal and
distal.

In experimental group II (autoneurografting) at graft
site  light microscopy revealed thin newly-formed
myelinated nerve fibers. Despite the relatively poor
vascularization, majority of them passed orderly and
formed nerve bundles that were separated one from another
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Fig.1. Mid-thigh of sciatic nerve. Sham-operated group.
Nitric silver impregnation.

Fig.3. Graft site. I1I group (Grafting by decell. aorta with hydrogel)
Nitric silver impregnation

with moderate amount of connective tissue, and had equal
distribution (Fig.2).

Distal neuroma site contain and great amount of the
newly-formed nerve fibers. Majority of them were thin and
passed chaotically, having unequal distribution. Between
few bundles of nerve fibers there were broad avascular
fields of loose connective tissue. Blood vessels were rare.
Some nerve fibers passed in transverse way or even had
retrograde orientation.

Distal nerve stump contained small amount of thin nerve
fibers separated with thin connective tissue layers. Amount
of Schwann cell and blood vessels were low.

Nerve fibers density in distal nerve stump was
7573,70+£607,50 mm™ (Mean+S.D.)

In animals from group III (Grafting by decell. aorta with
hydrogel) at graft site a moderate amount of the newly
formed nerve fibers were found, they formed bundles but
were situated chaotically and had unequal distribution
among huge amount of different in diameter blood vessels
and substantial amount of connective tissue (Fig.3, 4).

Fig.2. Graft site. Il group (autoneurografting),
12 weeks after operation. Nitric silver impregnation.

200 pm

Fig.4. Graft site. I11 group (Grafting by decell. aorta with hydrogel)
Hematoxylin and eosin.

Distal neuroma site contained chaotically-oriented and
unequally distributed thin nerve fibers, blood vessels and
substantial amount of cells.

Distal nerve stump contained unequally distributed
small quantity of thin nerve fibers and great quantity of
Schwann cells that formed stripes.

Nerve fibers density in distal nerve stump was
3671,78+470,89 mm™ (Mean+S.D.)

In animals from group IV (Grafting by decell. aorta with
hydrogel and silicon wires) at graft site a moderate amount
of the newly formed nerve fibers were found. Nerve fibers
bundles passed relatively orderly with equal distribution.
Majority of them passed alongside the silicon wires at the
center of conduit among huge amount of different in
diameter blood vessels and moderate amount of connective
tissue (Fig.5).

Distal neuroma contained a moderate amount of
relatively oriented and equally distributed nerve fibers.

Distal nerve stump contained moderate amount of
relatively equally distributed thin nerve fibers, and
moderate amount of Schwann cells.
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Fig.5. Graft site. IV group. (Grafting by decell. aorta with hydrogel
and silicon wires) Nitric silver impregnation.

Nerve fibers density in distal nerve stump was
5544,00+£662,26 mm™ (Mean+S.D.)

Motor recovery results

Rats from group I (sham-operated) did not demonstrate
significant decrease of SFI. Animas from this group SFI =
-6,2242 64 (MeantS.D.).

Rats from group II (Autoneurografting) demonstrated
significant decrease of to SFI =-48,70+4,07 (Mean+S.D.).
Among rats from group III (Grafting by decell aorta with
hydrogel) SFI was decreased to -68,89+6,55 (Mean+S.D.)

Rats from group VI (Grafting by decell aorta with
hydrogel and silicon wires) showed decrease of SFI to
-51,7846,91 (Mean+S.D.)

Sensory recovery results

Rats from group I (sham-operated) demonstrated 15 -g
paw withdrawal threshold on both hind limbs.

Animals in group II (sham-operated) demonstrated
increasing paw withdrawal threshold on injured limb to 26
g with unchanged threshold on the contralateral limb.

Animals from group III (Grafting by decell aorta with
hygrogel) showed the injured hind limb withdrawal
threshold of 60, and 15 g on the contralateral limb.

Animals from group VI (Grafting by decell aorta with
hygrogel and silicon whiskers) demonstrated the injured
hind limb withdrawal threshold of 60, and 15 g on the
contralateral one.

Statistical analysis

One sample Kolmogorov-Smirnov test showed normal
distribution of nerve fibers density and Sciatic Function
Index in all groups.

Friedman test for k-related samples showed significant
differences among values of Nerve fibers density (Chi-
Square = 27,00 df=3 p<0.01) and SFI (Chi-Square = 25,93
df=3 p<0.01) in all groups.

Paired related samples T-test shows that there is no
difference in SFI value among rats from II and IV group
(t=1,21, p=0.261); with presence of significant differences
among Nerve fibers density and SFI values between rest of
groups (p<0,01)

Discussion

According to large review studies 10 mm gap of rat’s
sciatic nerve injury model is best-fitting for nerve graft
studies and can be considered adequate for experimental
purposes.

Revealed histological picture at graft site indicated the
differences in regeneration patterns between animals from
IT (autoneurografting) and III groups with group IV
(conduit grafting groups).

Histological structure of the graft site, distal neuroma
and distal nerve stump in animals from groups III and IV is
similar to such picture in axonal phase of nerve
regeneration through hollow tubes and described by Frat et
al in 2014 [5].

In rats from group III inside the graft site there were
many newly-formed blood vessels and loose connective
tissue. Nevertheless the absence of silicon nanocrystals lead
to the chaotic orientation of axons and poor functional
results.

At the same time in rats from group IV same abundance
of blood vessels was also observed. Aligned orientation and
relatively equal distribution of the newly-formed nerve
fibers indicate the ordering effect of silicon wires. Similar
effects were observed in experiments with nerve grafting
with hollow tube with inserted filaments [16, 17].

That conduit site of animals from group IV contains
bundles of nerve fibers that change their direction and
deviate toward the silicon wires is remarkable and may be
explained by hypothesis about electrostatic interaction
between the silicon wire surface and the polarized nerve
fiber membrane [14].

Table 1.

Histomorphometric and functional experimental results.

Nerve fibers density in

Sciatic Function Index,

Paw withdrawal threshold

Group name proximal nerve stump, . . .
mm™’, Mean£S.D. units, Mean=S.D. left/right limb grams
I Sham-operated 10077,33+£211,88 -6,22+2,64 15/15
IT Autoneurografting 7573,70+£607,50 -48,70+4,07 15/26
III Grafting by decell aorta with hygrogel 3671,78+470,89 -68,89+6,55 15/60
IV Grafting by decell aorta, hydrogel and 5544,004662.26 -51,7846.91 * 15/26

silicon wires

* No differences between IV and II groups (P=0,261)
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The histological structure of distal neuroma has
similarities than can be observed in animals from each
experimental groups: nerve fibers change their direction
and order: bundles are often disintegrated to single-passing
fibers with large deviation angles.

In the distal neuromas in rats from groups Il and IV a
substantial amount of cells are clearly observed. Their
presence can be explained by excessive cell proliferation
during cellular phase of regeneration but restricted cell
migration into conduit site due to delay in microenviroment
formation [2].

Such cell accumulation may be the reason of nerve
fibers chaotic orientation, especially in rats from group III,
where cell proliferation is clearly seen.

Chaotic orientation of nerve fibers in distal neuroma in
rats from autoneurografting group can be explained by
excessive scar formation due to sprouting nerve fibers.

Relatively unsatisfactory results in groups Il
(autoneurografting) III (Decell aorta and gel grafting) can
be explained by axonal misguidance due to distal neuroma
features: lack of blood supply and excessive sprouting with
limited endoneural tubes in which they were growing;
excessive Schwann cells proliferation both with excessive
scar formation. All these reasons result in poor distal nerve
stump neurotization that in combination with improper
target reinnervation are the cause of poor functional
outcomes.

The nerve fibers passage in proximity to silicon wires at
graft site can be considered not only as their pro-
gerenerative effect, but also as their ability to form stable in
time, effective and safe peripheral nerve interface.

Conclusions

According to histological and functional data we can
presume that the use of silicon wires as a part of hollow
conduit improves results of the injured sciatic nerve
regeneration. Boron-ligated p-type silicon wires can be
perspective both for improving nerve regeneration and for
peripheral nerve interface formation.
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BIOOANEHI ®YHKUIOHATIBHI TA TCTONONYHI
PE3YNbTATU BIAHOBNEHHA TPABMOBAHOI'O
MNEPUGEPIMHOIO HEPBA LLIYPA
nicna TAXKOro nowKOMmMKEHHA
TA EKCNEPUMEHTAJIbHOIO NIKYBAHHA
I3 3BACTOCYBAHHAM HUTKOMOAOIBHUX
MIKPOKPUCTAIIB KPEMHIIO

Bonodumup Jlixodiescokuli’, AniHa Kopcak',
Cepeiti Onecpip’, AHHa 3abina’, Mapis bykoecbka?,
Mapis Typiti? , Anna Knumoscbka®

! HauioHanbHuli meduyHull yHisepcumem
imeni O.0. bozomonbys, Kuis, YkpaiHa

2 Kuiscbkutli HauioHanbHuli yHisepcumem
imeHi Tapaca Llles4yeHka

3 IHemumym ®isuku HarnienposioHuUKie
imeHi B.€. Jlawkapbosa HAH YkpaiHu

TsKKi NOLIKOMKEHHA HepBoBUX CTOBOYpiB, amnyTauii
KIHLIBOK CTaHOBMSITb CyTTEBY YaCTUHY BCiX TpaBM, 0COGNMBO
y  nauieHTiB, nocTpaxganux BHAcMigoOK — 30POMHUX
KoHdnikTiB. [INs npoTesyBaHHSA HepBiB, BNOPSAKYBaHHS po-
CTYy aKCOHIB Ta CTBOPEHHSA (YHKUIOHaNbHUX, KEepPOBaHWUX
npoTesiB KiHLiBOK Oyrno 3anponoHOBaHO CTBOPEHHST MaLUWH-
HUX iHTepdencis i3 nepudepiiHuM HepBOM Y KOHLenLjil
TpybuacTx pereHepaTuMBHUX iMnnaHTiB. KpemHili € nepc-
NEeKTUBHUM MaTepianoM He TiNbKW ONS CTBOPEHHS MIKpo-
€NeKTPOHHUX MPUCTPOIB, a 1 AN (hOpMYBaHHS CNPUSITIIMBO-
ro MiKPOOTOMEHHSI AN POCTY KyfbTUBOBaHWUX HEWPOHIB in
vitro.

MeToto JoCnigXeHHst € BU3HAYEHHS BMNMBY HUTKOMOAI6-
HUX KpUCTaniB KPeMHilo Ha BigQHOBIIEHHSI PyXOBOI Ta YyTnu-
BOI (DYHKLUiT OAHOYACHO 3 BU3HAYEHHAM BMAMBY Ha HEBPOTU-
3auilo ancTanbHOro Bifpiska TPaBMOBAHOIO NepUEpPinHoro
HepBa.

Martepianu i metogu. MpoBoamnu gocnigkKeHHs Ha 33
Wypax niHii Bictap, wo 6ynu po3ainexi Ha rpynu: | — ncesgo-
OnepoBaHi, SIKM BUKOHYBaBCS Nnuile A0CTyn A0 CiAHUY0ro
HepBa, I — dopmyBaBcsa AedekT HepsoBoro ctoBbypa 10
MM Ta ayToHerponnactuka, lll — nnactuka gedekta 10 mm
annoreHHo AeLentonsapusoBaHoto aopTot, IV — nnactuka
Aedekta 10 MM annoreHHo AeLentonspusoBaHol aop-
TO0, KAPOOKCMMETUNLIENIONO3HUM refieM Ta HUTKOMNOLiOHM-
MW KpUCTanamu KpemHilo p-Tuny, rieroeaHumm 6opom.

Yepes 12 TuxHiB nicna onepauii BiGHOBNEHHS dyHKLUIT
KiHUiBKM ouiHioBanu metogom Walking track analysis Ta Bo-
nockamu BoH ®pesi. Ans gocnimkeHHs 3abupanu TpaBmo-
BaHi nepudepiiHi Hepeu, 3aMopOoXKeHi 3pian 3abapantoBanui
reMaToKCUriHOM Ta €03VMHOM, iMNperHyBany a3oTHOKUCIIMM
cpibnom. B ginsHui guctaneHoro Bigpiska HepBa NigpaxoBy-
Banu NMTOMY LUiNbHICTb HEPBOBUX BOIOKOH. Pesynsratu no-
piBHIOBaNM HernapameTpuyHUMM CTaTUCTUYHUMU METOAaMMU.

Pe3ynbraTtn. B pesynbtati npoBefeHoro rictornoriYyHoro
aHanidy BCTaHOBMeEHi BigMiHHOCTI y nepebyaosi nepudepin-
HOro HepBa TBapWH 3 rPynu BUKOHAHHS ayTOHENPONacTKm
Ta rpyn i3 BMKOPUCTaHHSAM KoHAyiTiB. [aHi ricromopdo-
MeTpIi CcBigYaTh, WO NOKa3HUK LUiNIbHOCTI po3Mogisly HepBo-
BMX BOJTOKOH B AiNSHUi ANCTanbHOro Bigpiska TpaBMOBaHOMO
HepBa Yy wypis |V rpynu 6yB CyTTEBO BULLMM, HiXX OAHWIA NO-
KasHuK y TBapuH Il rpynu, ane 3anuwiaBcs MEHLUMM, HIXK Y
TBapuH Il rpynu. OaHi mopdomeTpii niaTBepmxyoTbea pe-

OTOANEHHBLIE ®YHKLUOHAIBbHbIE U
FTMCTONOIMNMYECKUE PE3YIbTATDI
BOCCTAHOBJEHUA TPABMUPOBAHHOIO
NEPUD®EPUYECKOIO HEPBA KPbICbI
MNOCIE TAXENOro NOBPEXXAEHUA U
SKCNEPUMEHTAIIbHOIO NEYEHUA
C NCMNONb30OBAHMEM HUTEBUOHbIX
MWUKPOKPUCTANINOB KPEMHUA

Briadumup Jluxoduesckud’, AnuHa Kopcak’,
Cepeeli Onegpup’, AHHa 3abuna’, Mapusi bykoackasi?,
Mapus Typul?, Anna Knumosckasi®

1 HayuoHarnbeHbIl MeduuyuHCKUl yHusepcumem
umeHu A.A. bozomorbuya, Kues, YkpauHa

2 Kueeckuti HayuoHarnbHbIl yHusepcumem
umeHu Tapaca Llleg4eHKo

3 Unemumym @u3uku nosnynpoeooHUKO8
umeHu B.E. Tawkapbosa HAH YKpauHbl

Tshkenble NOBPEXOAEHUs] HEPBHBLIX CTBOMOB, amnyTauum
KOHEYHOCTEW COCTaBMSIOT CyLLUECTBEHHY 4acTb BCEX
TpaBM, OCOBEHHO Yy NaUMEHTOB, NOCTPaAaBLUNX BCNEACTBME
BOOPYXXEHHbIX KOHpNuKTOB. [ns npoTe3snpoBaHusi HEPBOB,
yrnopsifo4MBaHUS pocTa akCoOHOB U CO34aHUS BbICOKO(DYHK-
LMOHasbHbIX, YyNpaBnsieMblX NPOTE30B KOHEYHOCTEN Obino
npeasiokeHo co3faHne MalUMHHbIX UHTepdERCoB ¢ nepu-
hepUYeCcKMM HEPBOM B KOHLIEMNLIMM NOMbIX PEreHepaTUBHbIX
UMNNaHToB. KpeMHuii siBnsieTca nepcnekTyBHbBIM MaTepua-
NIOM He TOmnbKO ANS CO34aHUS MUKPOINEKTPOHHBIX YCT-
POWCTB, a U ANs OpMUPOBaHNS BNaronpUATHOTO MUKPOOK-
PYXEHUs1 Ans pocTa U KyNbTUBUPOBaHWS HEPOHOB in vitro.

Llenbto nccnenoBaHus ABRseTca onpeneneHne BnysiHUS
HUTEBUOHbBIX KPUCTannoOB KPEMHWUSI Ha BOCCTaAHOBREHWE
OBUraTenbHOM U YyBCTBUTENbHON (PYHKUMN OLHOBPEMEHHO
C onpeeneHnem BIUSIHUSE HA HEBPOTU3aLMIO AUCTaNbHOro
oTpeska TpaBMUPOBaAHHOMO NepndepuyecKkoro Hepea.

MpoBoannM uccrnenoBaHus Ha XX Kpbicax NuHMM Buc-
Tap, KoTopble 6binM pasgeneHsl Ha rpynnbl: | — ncesgoone-
pVYpPOBaHHbIE, KOTOPbLIM BbIMOMHANCS AOCTYN K ceaarnuLlHo-
My Hepsy. Il — dpopmuposancs gedekt HepsHoro cteona 10
MM W nposoaunack aytoHerponnactuka, lll — nnactuky ge-
dekta 10 MM BbINOMHANM annoreHHon AeLentonnapmu3oBaH-
HOM aopTon M KapBOKCMMETMNUENMONO3HbIM renem, IV —
nnactuky gedpekra 10 MM BbINONHANW annoreHHon AeLe-
NONNAPM30BaHHOM aopTOKN, KapBOKCUMETUILIENSONO3HbIM
reneM M HUTeBMOHLIMU KpUcTannaMmm KpemHus p-tuna, ne-
rMpoBaHHbIMKU GOpOM.

Yepe3s 12 Hegenb nocne onepaummM BOCCTaHOBIIEHWE
dyHKUMM KOHeYHocTU oueHmBann metogom Walking track
analysis n Bonockamu BoH ®pesd. [ns rucTtonornyeckoro
nccneqoBaHusa 3abupanu TpaBMMpoBaHHbIE nepudepuyec-
Kne HepBbl. 3aMOPOXEHHbIE CPe3bl OKpaluvMBanu remaro-
KCUISIMHOM WM 303MHOM, WUMMPErHMpoBanu asoTHOKUCIIbIM
cepebpom. B auctanbHoMm oTpeske HepBa NOACYUTbLIBaANU
yaenbHY NNOTHOCTb HEPBHLIX BOMOKOH. Pesynbrartsl 06pa-
OaTbiBany HenapameTpu4yeckMMm CTaTUCTUYECKMMU METO-
namu.

B pesynbrate npoBegeHHOro rmcTonorM4eckoro aHanu-
3a YCTaHOBSIEHbI OTNINYNA B NEPECTPONKE NepUdepUHECKo-
ro HepBa XXMBOTHbIX B rpynne BbINOMHEHUSI ayTOHeponnac-
TUKW W TPynNn C WCNONb30OBaHWEM KOHOYWUTOB. [aHHble

Ne 3-4 (108) * 2018 Ukrainian Scientific Medical Youth Journal / YkpaiHCbkuiA HayKOBO-MEAUYHMWIA MOMNOADKHUIA >XypHar

53



3ynbratamu pyHKUioHanbHWX TecTiB: TBapuHu |V rpynu ge-
MOHCTpyBanu Ginbwmii nokasHuk SFI, Hix TBapuHwm Il rpynu.

BucHoBku. BpaxoByoun gaHi rictonoriyHoro, Mmopdo-
METPUYHOrO Ta (PYHKLOHaNbHOro AOCNiAXKeHb MOXHA npu-
NYCTUTW, LLIO 3aCTOCYBaHHS HUTKOMOAIGHUX KpucTanis Kpem-
Hil0 SK KOMMOHeHTa Tpyb4yacToro KoHAayiTa mMOoKpaLlye
pes3ynbTaTn pereHepaduii CigHM4Yoro Hepea nicNs TSXKKOro no-
LUKOXKEHHS.

KnioyoBi cnosa: TpaBMa nepudepiiHoro HepBa, iHTep-
deric HepB-KOMM'OTEP, HUTKOMOAIOHI KpMUCTanu KpemHito.

rmctomopdoMeTpum  CBUAETENbCTBYIOT, YTO MoKa3aTenb
yaenosHONM MNOTHOCTW pacnpeeneHnst HepBHbIX BOSIOKOH B
OVCTanbHOM OTpe3ke TPaBMUPOBaAHHOMO Hepsa Yy Kpbic IV
rpynnbl 6bin CyLlecTBeHHO Gonblue, YeM AaHHbIA Nokasa-
Tenb y XMBOTHbIX Il rpynnbl, ogHako, ocTaBancs MeHblue,
yeM y *mBoTHbIX |l rpynnel. JaHHble MopdomeTpum noa-
TBEpXOalTca pe3ynbratamu  PYHKUMOHAmMbHBIX TECTOB:
XKusotHble IV rpynnel imenu 6onblunin nokasatens SFI, yem
xmBoTHble Il rpynnbil.

Takum obpasoM, yunTbiBas AaHHbIE TMCTONOrMYECKoro,
MOPCOMETPUYECKOTO U (DYHKLIMOHANBLHOMO MCCIeqoBaHum,
MOXXHO NPEANONOXUTb, YTO NPUMEHEHNE HUTEBUOHbIX KPUC-
TanmnoB KpPeMHWS Kak KOMMOHeHTa TpybyaToro koHayuTa
ynyJdllaeT pe3ynbraThl pereHepaumn cedarnviiHoOro Hepsa
rocre TsHKernoro noBpexaeHust.

KnrouoBble cnoBa: TpaBma nepudepunyeckoro HepBea,
UHTEpMEenCc HepB-KOMNbIOTEP, HUTEBUAHbIE KpUCTansbl
KpeMHUS.
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