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N3MEHEHUE MOP®OMETPUYECKHUX
XAPAKTEPUCTHUK COCYI0B CEPALA ITPA
3KCNEPUMEHTAJILHOM JUCIUANIONPOTEUIEMUNA
Ileuyk T.H., IIuckyn P.I1., Bacenko T.B.

B ycnoBMsSX SKCIEPUMEHTAIBHOW AUCIUIONPOTEHICMHUH,
KOTOPYIO MOJGJIHMPOBAIN IyTeM CKapMJIMBAHHUSA KPOJIMKaM
xonecrepuHa B o3¢ 0,51 / Kr Macchl Tena B TeueHne 3 MecsILeB,
C MOMOLIBI  MOP(HOMETPHYECKUX  METOJOB  ONMpPENEIsIIN
0COOCHHOCTH CTPYKTYpPHOU ITEPECTPOHKN KOPOHAPHBIX apTepHil.
VeraHOBMIIM, YTO  NPU  OKCICPUMEHTANBHOW  JAWCIIHIIO-
MPOTEUIEMHU OTMEYAI0TCS MPU3HAKK BBIPQKEHHOT'O
pPEMOJICTIPOBaHys apTEepHi MEJIKOTO M CPEeIHero Kauuopa,
KOTOPBIE MPOSIBIISIOTCS B BUJIE YTOJIICHUS X CTEHKH U CYXKEHUS
npocsera. bonee BbIpaxeHHbIE MOPQOIOrHYECKHE W3MEHEHUS
oOHapyXeHbl B cocymax Menkoro kamuOpa. Tak, miomanp
MIPOCBeTa apTepuil MeIKoro kanubpa ymeHsmmiach Ha 48,67%,
TOJIIWHA CTEHKW yBenmuuiach Ha 42,38% mo cpaBHEHHIO ¢
IPYNNOA WHTAKTHBIX JKMBOTHBIX. Takke CTaTUCTHYCCKH
JIOCTOBEPHO ~ M3MCHSUINCh ~ COCYAHMCTBIC HMHJCKCBHI.  HMHJIEKC
Borensopra Beipoc B 4,24 pa3a, cocyauctslii uumekc - B 2,11
pa3a, a unaexc Kepuorana cuumsuics B 4,02 pa3a. YkazaHHbIe
MOP()OMETPUUECKHE M3MEHEHMs IPUBOAAT K  CHIDKCHHUIO
(YHKIMOHATBHOH  CIIOCOOHOCTH  COCYZOB, HAapYLICHHIO HX
MPOIYCKHOH CIOCOOHOCTH M, Kak CJCACTBHE, YXYALICHHE
KPOBOCHA0XKEHHUSI TKAHEH MHOKap/a ¢ MOCIeAYIOLIUM Pa3BUTHEM
SIBJICHUI TMIIOKCUH M MIICMHUH.

KitoueBbie cJIoBa: 9KCHEPUMEHTAJIbHAS
JMCIIMIIONPOTEHACMHUS, CEPIILIE, COCYbl, MOPHOMETPHSI.

Crarrs Hapiioia 27.07.201%.
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DEVELOPMENT OF WALKING TRACK DEVICE FOR FUNCTIONAL RECOVERY

EXPERIMENTAL DYSLIPOPROTEIDEMIA-

RELATED CHANGES OF MORPHOMETRIC

CHARACTERISTICS OF CARDIAC VESSELS
Shevchuk T. I., Piskun R. P., Vasenko T. B.

The special features of structural transformatién o
coronary arteries were studied by morphometric paith
under conditions of experimental dislipoproteinemia
provided by feeding model rabbits with cholestéroh
dose of 0.5 g/kg of body weight during 3 monthswéis
established, that the experimental dislipoproteiaem
presented the signs of marked remodeling of sl a
medium arteries, manifested in the form of thickerthe
walls and narrowing the lumen. Small vessels pitesen
the most pronounced morphological changes. This, th
lumen of the small arteries decreased by 48.67%gewh
the wall thickness increased by 42.38% comparefi wit
the one in the group of intact animals. Vasculalides
also demonstrated statistically significant changée
Vogenvort index increased by a factor of 4.24, the
vascular index — by a factor of 2.11, and the Kgam
index decreased 4.02 times. The above-mentioned
morphometric changes lead to a decrease in the
functional performance of vessels, a violation it
throughput and, as a consequence, a deterioration o
blood supply to the myocardium tissues with subsatju
development of hypoxia and ischemia.

Key words: experimental dislipoproteinemia,
hearth, vessels, morphometry.
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ANALYSIS AFTER EXPERIMENTAL SCIATIC NERVE INJURY

e-mail: petrivtaras@gmail.com

The article is devoted to developing devise for kiveg track test in rats after experimental sciat@rve injury.
Gradual gait improvement reflects the nerve fumctiecovery in the temporal aspect. Its essencérligstting rat footprints on
paper, witch are analyzed. Then functional sciatiove index (SFI) is calculated using a speciainfda in experimental and
intact limbs of the rats. The experiment was penfadt on outbred male rats (n=15) whom autoneurgplaas performed.
Animals were grouped as following: 1(4) (n=7) telsédter 4 weeks of experiment and 1(8) (n=8) —+dtaeeks of experiment.
The results shows that functional sciatic nerveenegation continues during 4 till 8 weeks. Thisgass reflected in SFI
improving. Developed walking track device allowsdbtain rat footprints simply and fast. The useNdlking track test by
using developed device provides a non-invasive otethf assessing the functional status of the sciaéirve during the

regeneration process.

Key words: Walking track, sciatic functional index, sciaticrwe injury, functional recovery.

This investigation is the part of SRW “To investigthe effectiveness of novel methods of spinal and peripheral
nerve restoration with using tissue neuroengineeand electrosurgical technologies in experime®,0117U004270.

Recovery of peripheral

nervous system

in experimesit studied mostly through

electrophysiological and morphological techniqudishough these methods very important to know the
degree of recovery of peripheral nerve. These iclalsmethods not do not necessarily correlate with
recovery of useful limb function. Investigationfahctional recovery in animals almost impossiblegw
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using the same methods that use in humans. Fuattamaluation in humans is relatively easy. This
condition motivated the researchers to developettifip methods, useful in functional evaluation of
experimental peripheral injury functional recovery.

Standard model for investigation of experimentalpteeral nerve recovery is the sciatic nerve in
rats [6]. Experimental sciatic nerve injury alwadisrupts the nerve functions which a displayedat g
disturbance. Researchers demonstrated that thditinalb spreading posterior foot fingers is a addle
parameter to evaluate the degree of injury of crarve, as well as to follow up recovery [7]. Gual
gait improvement reflects the nerve function recgva the temporal aspect. The degree of functional
deficit is calculated by the method, which is eagsgl non-invasive. De Medinaceli et al. developed a
quantitative, reliable and reproducible methodwfctional condition of rat sciatic nerve for evding
injury and recovery degree, named Sciatic Functibraex, which was subsequently modified by other
researchers [3, 6, 7]. Its essence lies in getthdootprints on paper, which are analyzed. Theiat®
Functional Index (SFI) calculated using a spe@aiiula in experimental and intact limbs of the Rt
footprints obtain during Walking track test.

Researchers used X-ray developer and film, vaselikwhite paper, or grease and polygraph
chart paper to observe the prints [7]. These tegtes lead to error regarding the actual anatontieof
rat plantar surface. Lowdon et al. report a compémhnique requiring dye staining of paper, in whic
water is utilized to produce a blue track imageyellow brown paper. Johnston et al. conclude that t
paint and paper method had many advantages overitfiieal method of X-ray developer and film. The
paper is more available than x-ray film, easiezuband non-toxic [7, 8].

Aim. The aim of our study was to develop the devicepgiimize the Walking track test to study
the functional recovery of the sciatic nerve in éxperiment.

Materials and methods.The experiment was performed on outbred male(rst80) with body
weight average 250+30 g. Rats maintained in callectages with five animals each, being fed with
standard ration and water ad libitum in vivariunSéf*'A.P. Romodanov Institute of Neurosurgery o th
NAMS of Ukraine”. All manipulation were performed according with the principles of bioethics and
biosafety regulations and were approved by the Cittenon Bioethics Control of “INH NAMS”, law of
UkraineNe3447-1V “On protection of animals from cruelty”, tiEopean Convention for the protection of
vertebrate animals used for experimental and atientific purposes”.

Surgical procedure performed under general aneathiesraperitoneal injection of xylazin 15
mg/kg and ketamin 70 mg/kg on body weight. The $eftitic nerve was exposed in all animals under
sterile conditions through a muscle-splitting immis We performed autologous nerve grafting using
microsurgical technique under intraoperative magaiifon x12. Left sciatic nerve was transected thied
gap 10mm was reversed to 180° and sutured to pabxamd distal nerve stump with 9/0 Prolene
(Ethicon). Muscles, fascia layers and skin weresefbwith single resorbable stitches (4/0 Prolene,
Ethicon). Animals were grouped as following: Gap ((#=7) tested after 4 weeks of experiment and Gap
(8) (n=8) — after 8 weeks of experiment.

After testing in Gap (4) and Gap (8) groups expental animals were sacrificed with lethal dose
of anesthetics by intraperitoneal injection. Opstlagegment of the sciatic nerve with proximal aistht
ends was removed for morphological analysis.

Sham operated animals (n=5, Sham) using as cogtmip and tested in equivalent time

Fig.1. Surgical procedure. A - sciatic nerve explo&-— sciatic nerve gap performed; C — autoneamwbérformed.
To obtain the rat footprints we used a speciallgigieed device. It consisted of a wooden pallet
with bumpers and half cut plastic pipe over thelmisTvay a tunnel whose bottom was spread with paper
was formed. The size of the tunnel excludes ansnedturn and the movement was possible only
forward. On one end of the pan there was a trough f@am-rubber, impregnated with dye (fukortsyn).
The animal put its hindlimbs on foam-rubber andddgfee soles. Then the rat entered the tunnel and th
valve was closed. The animal began to move thrdghunnel, leaving footprints on paper and walked
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into the cage, which was located at the oppositeafrthe tunnel. After that obtained footprints wde
analyzed and SFI was calculated using formula bg,Bdackinnon, and Hunter [1, 4]:

SFI=-38,3((EPL-NPL)/NPL)+109,5((ETS-NTS)/NTS)+13B(T-NIT)/NIT)-8,8; PL-print
length factor; TS-toe spread factor; IT-intermeglisde spread (N-normal limb, E-experimental limb);
SFI= 0 — normal function; SFI= -100 — complete losfunction.
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Figx. 2. Walking Track device during obtaining rabfprints. A Fig. 3. Rat footprints. A — normal hindlimb; B —p=timental
— general view; B — view of walking animal withdualf cut plastic hindlimb (after 4 weeks); C — experimental hindligalfter 8 weeks);
pipe. D — Sham.

Statistical analysis of data was performed usimgstatistical software package “Statistica 10.0”
(Software StatSoft Inc., 2011). Mann-Whitney U-tased for paired comparison of groups. Data are
presented as M £ m (mean = SE), p < 0.05 was cereidas statistically significant difference, p.€10
as highly statistically significant difference.

Results and discussionThe average SFI in Gap (4) and Gap (8) was: -5268;841 and -
24,87+0,98 respectively. This is shows that fun@tlcsciatic nerve regeneration continues till 8 kgee
After 8 weeks regeneration does not occure, becausemparison between group Gap (4) and Gap (8)
the difference is not statistically significant (988). In control group of animals SFI was - 2,2340
after 4 weeks and - 1,95+0,93 after 8 weeks (p3),This is shows that functional regeneratiomitact
nerve is absent and it is naturally (SFI is aln@)st

SFl in experimental and sham groups after 4 and 8 weeks
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Comparison of Gap (4) and Sham group after 4 waekisGap (8) and Sham group after 8 weeks showgstisglly significant (p=0,01)
impairment of SFI in operated rats which correlsitd sciatic nerve function.

Peripheral nerves regeneration seen in experimesitalies presents controversial aspects,
because it is not always possible to establishearatorrelation between results achieved by diftere
methods in a same investigation. Electrophysiolagg morphology are classic and highly informative
methods, but they not often correlate with fundiiosciatic nerve recovery in experiment. Varejdalet
[8], developed a guantitative kinematical methodewaluating sciatic nerve regeneration in ratseba
on the measurement of reference between the caleamel the fifth and third toes. This method reguir
computer-based analysis and is difficult to apBlgrvar et al., [2] compared video-analysis with Skdl
found a positive correlation between each othercéteclude that video-analysis method had advantage
of making digital images available. Our devise \aioto obtain footprints on paper without expensive
digital appliance. The evaluation on the first wealter sciatic nerve injury was difficult and fpohts
were bad quality, since palsy imposed to animat'd Iprecluded a well marked step. Footprints became
clearer with the subsequent nerve regenerationraindindlimb functional recovery enabling a more
adequate marking of footprints. That’'s why we tésteimals at 4 and 8 weeks.
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1. Developed walking track device allows to obteih footprints simply and fast. The use of walking
track analysis by using this device provides a mvasive method of assessing the functional status
the sciatic nerve during the regeneration prodégthod is not expensive and easy, compared to other
proposed methods, and these are reason for its ajigdication.

2. This test can be repeated at any time of theraxpnt. It is possible to assess the functionadvery

of the sciatic nerve in the temporal aspect dudifigrent treatment procedures.

Future investigations perspective is to use this devise for SFI measurement in rats after neural cresttipatent stem
cells transplantation in large sciatic nerve gapst@ation model. Conflict of interest. Authors comfithe absence of any
conflict of interests. This research did not reee@iny specific grant from any funding agency inghblic, commercial or not-

for-profit sector.
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D00 Beomin)))

PO3POBKA ITPUCTPOIO JIsI MTPOBEAEHHS
TECTY 3 BII'OBOIO JOPI’)KKOIO ITPH
EKCIIEPUMEHTAJIBHOMY YIIKOAKEHHI
CIJHUYHOI'O HEPBA
Humoamiok B.1.1, [lerpis T.I.1, MoaoTkoBens B.1O.,
Bacuabes P.I'., Tarapuyk M.M., Bypxym LI

Po3pobneno mpucTpiifi AN TPOBENCHHS  TECTY
0IroBOI0 JOPDKKOIO, JUISt BH3HAYCHHS (DYHKI[IOHAIBEHOTO
IHOCGKCY CIAHMYHOTO HEpBa, Ta BiJHOBJICHHS KOPUCHOI
¢byHkuii, micns HOro TPaBMATUYHOIO YIIKOMKCHHS B
ekcriepuMenTi. Po6oTa npoBeeHa Ha 6€3M0piJHUX LIypax-
camusax  (n=15), skum Oyna mpoBeneHa  oreparis
ayTOHEHpOIUIaCTUKH B eKcrepuMeHTi. [[ns KoHTposto
BHKOPHCTOBYBAJacs Ipyla  HECIpPaBKHbOOIEPOBAHUX
TBapuH (N=5).3a ONOMOro0 CHELialbHO PO3pOOICHOTO
TIPUCTPOIO OTPHMYBAJIM BIJOUTKH CTOI LIypiB Ha marepi,
SKi Icis  IBOTO  aHami3yBaimcs. Po3paxoByBaBcs
(GyHKIIOHANBHUN 1HAEKC CIIHUYHOIO HEpBa, SKHH €
BitoOpakeHHsIM ~ KOpucHOT  (GYHKUiT KIHIIBKH  micys
YLIKOKSHHS CITHUYHOTO HepBa. Busnauaru
(GyHKIIOHAIBHUI 1HAEKC 33 JOTIOMOT0I0 JAHOTO IPUCTPOIO
MOXHa  Ha  OyIb-SKOMY  4YacOBOMY  IIPOMDKKY
EKCIIEPUMEHTY i crocrepiraTv (dyHKIiOHATTBHE
BIJIHOBJICHHS B JWHaMili. MeToJuKa € MPOCTOIO,
JIETKOBIITBOPIOBAHOIO, HE TIOTpedye BHCOKOBapTICHHUX
BUTpAaTHUX MarepiaigiB Ta oOnagnanus. [Ipucrpiit
J03BOJIsiE 00 €KTHBI3yBaTH CTYIiHb (DYHKIIOHAIBHOTO
BIJIHOBJICHHSI CiJHMYHOIO HepBa y eKCIIEPUMEHTI Ta
JOIOBHUTH naHi eneKTpodizionorivHux Ta
MOP(OJIOTIYHHX METOIB AOCIIIXKCHHSI.

KawuoBi caoBa. Tect 3 0iroBor IOPIKKOIO,
(yHKIIOHAIBHAH 1HAEKC CIAHMYHOTO HEPBA, YIIKOKSHHS
CIITHMYHOTO HEpBa, (QYHKI[IOHATIHHE BiTHOBICHHSI.

Crarrs Hapgifinoa 26.08.201%.

PO3PABOTKA YCTPOMCTBA JIJIA TIPOBEJEHWA
TECTA C BET'OBOI1 JJOPOXKKOM ITPU
EKCIHIEPUMEHTAJIbHOM INIOBPEK/IEHUHA
CEJAJIMIIIHOT' O HEPBA
Humoaniok B.U., llerpus T.U., Moaorkosen B.1O.,
Bacuases P.I'., Bypxkym ..

Cratesi TOCBAIIEHa pa3pabOTKe yCTpOWCTBA IS
NIPOBEACHUST TecTa OEeroBOH MOPOXKKOH, [UISL OIpeleeHHs
(YHKIMOHAJIBHOTO  HWHIEKCAa  CEJAINIIHOTO  HepBa, U
BOCCTAHOBJICHHS  HOJIE3HOH  pyHKUMH, nocie  ero
TPaBMaTH4YeCKOrO MOBPEXKJICHUS B OIKclepumeHrte. Pabora
BUIOJIHEHA Ha OECMOpOAHBIX Kpbicax-camiax (N = 20),
KOTOpBIM OblIa NPOBEIEHA ONEpalMs ayTOHEHPOIIACTHKBI B

okcrepuMeHnTe. JUIi  KOHTpPOJL MCIONB30Bajlachk TIpymIa
JIO’)KHOOTICPOBAaHHBIX KHMBOTHBIX (N = 5). C momouso
CHeNUaNbHO  Pa3padOTaHHOTO  YCTPOMCTBA  IOJyYain

OTHEYAaTKH CTOI KpbIc Ha Oymare, KOTOpBIE IIOCIE 3TOTO
aHaNIM3UpoBaICch. PaccunThiBancss (QyHKIHMOHANBHBIA HHAEKC
CEAJMIIHOTO  HEepBa, KOTOPHIH  sBIAETCS  OTPaKCHHUEM
none3Hol  (QyHKIMHM KOHEYHOCTH TIOCIE  MOBPEKACHUS
cefanuuHoro Hepsa. OnpenenaTs GpyHKIHOHAIBHOE HHIEKC C
MIOMOIIBIO IAHHOTO YCTPOMCTBA MOKHO Ha JI0OOM BPEMEHHOM
MIPOMEKYTKE JKCIIEpUMEHTa M HaOIIoAaTh (HYyHKIHOHAIBHOE

BOCCTaHOBJICHME B  JMHAMHKe.  MeTojuka  IpoCTa,
JIETKOBOCIIPOM3BOAMMA,  HE  TpeOyeT  IOPOTOCTOSIINX
pPacXoIHBIX MaTepHajoB M OOOPYHOBaHUSA. YCTPOHCTBO

MO3BOJISIET OOEKTUBH3MPOBATH CTENEHb (YHKIMOHAIBHOTO
BOCCTAHOBIICHUSI CEIANMIIHOTO HEpBa B JKCIEPUMEHTE U

JIOTIOJTHHUTD JIaHHBIE AEKTPOGHU3HOTOTHUECKUX u
MOP(OTOTUIECKUX METOJIOB HCCIICIOBAHMS.
KawueBsie caoBa. Tect ¢ 0OeroBodl  JTOPOKKOIA,

(YHKIMOHATTBHUN MHICKC CEHATHITHOTO HEpBa, OBPEKICHHE
CEIANTUIITHOTO HepBa, (YHKIIMOHAIBLHOE BOCCTAHOBIICHHE.
Penenszent Yatikoscrkuii 10.5.

160



