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IopiBHAUIBHUM AHAJII3 JUHAMIKH PiBHA CIIACTUYHOCTI MAPETUIHOL
KiHIIiBKH IIypPa HA T/Ii BiZAKPUTOL IIPOHUKHOIL TPABMH CIIHHHOT'O
MO3KY 3 TPHUBAIOKO IIEPCHCTEHIII€I0 010CYMiCHOT'O CTOPOHHBOT'O
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Pedepar
Mera. [TopiBHATH JUHAMIKY PiBHA CHACTHUYHOCTI NAPETUYHOI KiHI[IBKA IIypa HA TIi TPUBAIOI KOMIIPECii TPABMOBAHOI'O CIIMHHOI'O
MO3Ky (CM) CTOPOHHIM TiJIOM.
Marepianu i MeToau. Sk nepBUHHI IUQPOBI JaHi BUKOPUCTAHO EMITIPUYHUI MaTEPia/l, OTPUMAHMI Y PsAZIi MONEPEAHIX JTOCIIKEHD
(B. L. LIum6amoK i criiBasropy, 2016, 2017), BAKOHAHKX HA 3PUIMX GUIMX 6E3MOPOAHUX IyPAX—CAMIPIX BIKOM 5,5 MiC T4 MACOIO TiIa
300 r (in6peaHa JiHis, moxigHa nopoau Wistar). ExcriepuMenTasbHi rpym: rpyna 1 (n=16) — Tpasma CM, rpyna 2 (n=10) — aHaioriu-
Ha TpaBMa CM Ta HerarHa iMIUIAHTAIlis Y 30HY YPAKEHHSI CTOPOHHBOTI'O Tij1a. MOZIe/Ib TPABMU — JIiBOOGIYHUH TOJIOBUHHUM [IEPETHH
(JITIIT) Ha piBxi T, . 11 MOHITOPUHI'Y MOKA3HUKA cacTUIHOCTI (TIC) mapeTnyHoi KiHIiBKM BUKOPHUCTOBYBAIN MKaTy Ashworth; pos-
PaxOBYBAIA MOTHKHEBUI NPHUPICT [1C, MPUCKOPEHHA MPUPOCTY Ta MPOBOAMINA CTATUCTUYHAI AHAJII3 Y MEKAX IIPOTPAMHOTO ITAKETA
STATISTICA 10.0.
PegyapraTh. Y rpymi 1 Han6inbmmit npupict I1C napeTnyHoi KiHI[iBKHA CIIOCTEPIraau IPOTATOM 2 — 4—T0 Ta 7—TO THXKHiB EKCIIEPH-
MEHTY, y TPyIli 2 — NpoTAroM 1-ro Ta 5—ro TrxHiB. [lepma paza npupocty I1C y rpymi 2 Moke 6yTh HACTIAKOM IJTyTaMaTEPriuHOrO
BIUIMBY Ha /ICHEPBOBAHI MOTOHEHMPOHH B KOHTEKCTiI KOMIIPECIHHO] imemil Tkanuau CM, BiATepMiHyBaHHS APYroi (hasyu — HACTIKOM
Bi/ITEPMIHOBAHOT PeATi3allil 3aJIEKHOTO BiJi CEpPOTOHIHOBOTO penenTopa 5—HT, . MexaHizMy CrIaCTUIHOCT.
Bucnosku. Kommnpecia CM CTOPOHHIM TiJIOM IOTEHIHIOE PAHHI ITTyTAMATEPTiYHi MEXAHI3MH i BiITEPMiHOBYE MaHi(PECTAIIIIO Mi3HIX
3aJICSKHUX BiJ| S—HTZC MEXaHi3MiB CHACTUYHOCTI.

K1r0490Bi C10Ba: Bi/IKPUTE NPOHUKHE YPAKEHHA CIIMHHOI'O MO3KY; TIOCTTPAaBMAaTUYHA CITACTUYHICTh; IIPHUPICT Ta MPUCKOPEHHA IPUPO-
CTYy CITACTUYHOCTI; JUHAMIYHHMA aHAJTi3.

Abstract
Objective. To compare dynamics of the spasticity level in the rat paretic extremity on background of durable compression of trauma-
tized spinal cord by foreign body.
Materials and methods. As a primary numerical data the empirical material was applied, obtained in some previous investigations (V.
L. Tsymbalyuk et al, 2016, 2017), performed on mature white mongrel male rats, ageing 5.5 mo and body mass 300 g (inbred line, breed
deviated Wistar). Experimental groups: Group 1 (n=16) — a spinal cord trauma, Group 2 (n=10) — analogous spinal cord trauma and
immediate implantation of foreign body into the affection zone. A left—sided half transsection on the T | level have constituted a simula-
tion model. The Ashworth scale was applied for monitoring of the spasticity index of paretic extremity. A program package STATISTICA
10.0 was used to calculate statistically a weekly spasticity index accretion and the accretion acceleration.
Results. In Group1 the biggest accretion of the spasticity index of paretic extremity was observed during 2 — 4—th and 7—th week of
experiment, and in Group 2 — during 1-st and 5—th weeks. The accretion of the spasticity index first phase in a Group 2 may be a con-
sequence of glutamatergic impact on denervated motoneurons in context of compressive ischemia of a spinal cord tissue, a delay of an-
other phase constitutes a consequence of the delayed realization of the spasticity mechanism, dependent on serotonin receptor 5—HT, .
Conclusion. A spinal cord compression by foreign body potentiates early glutamatergic mechanisms and delays manifestation of late,
dependent on 5-HT,, mechanisms of spasticity.

Keywords: open penetrating affection of spinal cord; posttraumatic spasticity; accretion and acceleration of the spasticity index accretion;
dynamics; analysis.
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Kainiuna xipypria

IIepeBa)KHUM BUIOM XPEOECTHO—CIIMHHOMO3KOBOI TPaB-
Mu (XCMT) BifiICBKOBOI'O 4aCy € BiJKPUTE IIPOHUKHE ypa-
skeHHa CM, 4acTo 3 TPUBAJIOIO NEPCUCTEHILIEIO Y XPEOTO-
BOMY KaHaJli CTOPOHHBOIO Tiia [1 — 3]. Komnpecisa TpaBMo-
BaHOro CM CTOPOHHIM TiJIOM CyTTEBO HOTipurye nepeodir
XCMT, YHEMOKJIMBIIIOE BiIHOBJICHHS (PyHKLiH CM, gpama-
THUYHO NOCHJIIOE CUHAPOM IOCTTPABMATUYHOL CLIACTUYHOC-
Ti [4 — 6]. Ha 1anuit yac MexaHi3aMu BIUTUBY KoMmrpecii CM Ha
BUPAXKEHICTb CUHIPOMY CIIACTUYHOCT] HEBiZOMI. Y KIiHid-
Homy niepebiry XCMT po3pisHAIOTh TOCTPHM, paHHiI, IPO-
MIKHHA Ta Ii3HIA 11€Pioau 7], KOXKEH 3 AKUX XaPAKTEPU3Y-
€TbCS IEBHUMU N1ATODi310/I0rYHMMU MeXaHi3MaMu [8 — 12].
Ha Haury yMKY, BAKINBHUM 31COOOM BU3HAUCHHS OCHOBHUX
MEXAHi3MiB BIUIMBY CTOPOHHDBOI'O TijId HA BUPAKEHICTb CUH-
JIPOMY CITACTUYHOCTI € CIIiBBiIHOIMICHHS JAUHAMIKM IIbOI'O
YCKIAQHEHHS 3 1ATOMi3i0I0rTYHUMU MEXAHI3MaMU I1E€PETi-
YEHUX NEPIoAiB KIiHiYHOTO nepebiry XCMT. JIoci Takux J10-
CJIiPKEHb HEMAE.

Mera gocmipKeHHs: aHali3 guHaMmiku XCMT, yckianHe-
HOI TPUBAIOIO KOMITIPeCiero CM iMIUIAHTOBAHUM Y BOTHHILE
YPaKEHHA CTOPOHHIM TiJIOM.

Marepianu i METOIH JOCIi/I>KEHH S

SK nepBuHHI UQPPOBI JaHi BUKOPUCTAHO €MIIiPUIHUI
MaTepia, OTPUMAHUN y PAJi HONEPENHIX JOCT/DKEHD [13
— 15], BUKOHAHUX 3 JOTPUMAHHAM YHMHHUX HOPM 6iO€TH-
KH Ha CTATEBO3PUINX OUIMX IypaX—CAMILISIX BIKOM 5,5 MiC T4
Macoro Tina 300 r iH6peHOoi MiHii, noXigHOoI nopoau Wistar
(BiBapii Incruryry Herpoxipyprii iMmeHi A. IT. PomogaHoBsa
HAMH Vkpainn). EkcriepumenTanbti rpymu: rpyna 1 (n=16)
—Tpasma CM; rpymna 2 (n=10) — Tpasma CM Ta HETAMHA iMII-
JIAHTALiA Yy 30HY YPAKEHHA CTOPOHHDBOTO Tita. MOJENb TPaB-
MM — JIiBOOIUHNI IONOBUHHUM ntepeTuH (JITTIT) CM Ha piB-
niT11.

OneparyBHi BIPy4YaHHS 3[iMCHEHO B YMOBAX 3aI'dJIbHO-
ro 3uebosieHHs1 [16]. Ik CTOPOHHE TiJIO BUKOPHUCTOBYBAJIN
LUIBHUI (PPAarMEHT TiJjporess, CUHTE30BAHOI'O Ha OCHO-
Bi N—(2-TigpOKCHUIIPOIIiI) —METAKPWIAMIZTY, 3 BACOKUM KO-
e(ilieHTOM MPOCTOPOBOI WIIBHOCTI T4 HPYKHOCTI, 00'e-
MoM 2 MM? [13]. OnepatiiriHy paHy IOIMIapOBO 3aMINBAIH. 3a-
CTOCOBYBJIU CUCTEMHY aHTUOAKTEPianbHy (6iuiH—5, BAT
«KmeBMmennpenapar») Ta IPOTUIANAIBHY (JIEKCAMETA30H,
«KRKA», CTOBEHIS) TEPAIIIO Y 3BUYAHUX J103aX [13].
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TIC 3agHBOI iCUIATEPATTBHOI OO 30HU TPABMHU KiH-
LiBKM OLHHIOBIM 3TigHO 3i mkanow Ashworth [15, 17].
BpaxoByroun aCHHXPOHHICTb BU3HAa4eHH: [1C y pisHUX KO-
rOpTax KOKHOI €KCIIEPUMEHTAJIBHOL I'DYIIH, Y LIbOMY T4 Psi-
JIi TIonepeHix JOCTPKEHD [13 — 18] BUKOPHUCTAHO CTAH-
JIAPTHU30BAHY YACOBY HIKATY Bi/IOOPAKEHHS PE3Y/IBIATIB, SIKA
Bro4ae 1 — 8,12, 16, 2011 Ta 24— THXK 3araJIbHOTO MIePio-
Jly CIIOCTEPEXKEHHS. IHAMBINyaIbHI PE3YJIBIaTH MOHITOPUH-
ry I[1C npuBEIEHO Y Bi/IIIOBIIHICTD 10 CTAH/IAPTU30BAHOI Ya-
COBOT IIKAJIU NIIAXOM KBA3UIiHIMHOI paHIOMI30BAHOI iHTEP-
HOJAL] 32 AITOPUTMOM KOB3HOI'O CEPEHBOTO. BifICyTHICTD
CYTTEBOI'O BIUIMBY BUKOPHUCTAHOI'O A/ITOPUTMY HA JJMHAMIKY
T4 BHYTPIIIHbOI'PYIIOBUNA PO3NOALT JOCTIKYBAHUX TTOKA3-
HUKIiB BEpU]IKOBAHO OKPEMHUM JOC/I/IPKECHHAM 3 BUKOPHUC-
TAHHAM PEJIEBAHTHUX METO/IB CTATUCTUYHOI'O AHAJII3Y.

[Ipotarom nepumx 2 MiC CHOCTEPEKEHHS MOTHKHEBHUH
npupict I1C (mBuakicTs 3Minu I1C 3 TOYHICTIO 1O OAHOTO
THJKHA 3TiAHO 31 CTAHIAPTU30BAHOIO YACOBOIO IIKAJIOIO) BU-
3HAYIHN 32 (POPMYIIOIO:

Vil =TIC, ~TIC, _,,

I'lC}n

JI€ N — TIDKAECHD CIIOCTEPEKCHHS.

AHJIOTIYHO OOYHCIIOBAIN IPUCKOPEHHS npupocty [1C
— A, PO3PAXyHOK 3/ICHIOBAIN ABTOMATUYHO Y MEXKAX
nporpamuoro nakera STATISTICA 10.0 Ha HEPCOHAIBHO-
My KOMITIOTEPi, YMOBHO BBaKAIOYM 3HAYeHHs I[1C, V. ia .
OJIpa3y i/ BUXO/y TBAPUHHU 3i CTAHY HAPKOTUYHOTO CHY
piBHUMM HYJIO (CTAH CIIIHAJIBHOTO HIOKY).

[Mounnaroun 3 3—10 Mic V. BUSHAYAIN 32 (POPMYIIOIO:

{Vr[(;}n = (ch - chq) /47

Jie N — MiCALb CIIOCTEPEIKECHHS.

AHQJIOTTYHO OOYMCITIOBANIN 4.

11 TIOPIBHAIBHOI OILIIHKM CEPENHIX 3HAYEHD JOCI/IKY-
BAHHX [MOKAa3HHKIB Y I'PYIIaX BUKOPUCTOBYBAJIM HENapaMe-
TpuyHuit U—rtect ManHa-VYirHi (Mann—Whitney U-—test).
VY BCiX CIOCTEPEKEHHAX IPUIYIIICHHA OO CTATUCTUYHOL
3HAYYIIOCTi OTPUMAHOI'O PE3YJIBIATY BBAKAIU BipHUM, AK-
110 UMOBIpHICTh HYJIBOBO] rinore3n Oyna MeHmow 0,05 (p
< 0,05). YeepenHeni BeMUIUHA NIPEACTABIANN Y BUIIAAL (M
+m), e M — cepeiHe 3HAa4YE€HHA BEJIMYUHY, M — CTAHJAPTHA
IOXHOKA CEPEJHbOI'O 3HAYCHHSL.
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Pesyiabsraru

Host punamiky Vo y rpyni 1 xapakrepi 3 pasu 3 Makch-
myMmamu Ha 2—my —(0,7 £ 0,1) 6ana/Tx, 4—my — (0,5 £ 0,1)
Oana/Twxk 1a 7-My — (0,3 £ 0,1) 6a1a/THK THXKHAX CIIOCTE-
pexkentst (puc. 1). ITournHai049n 3 8—T0 THIKHA 3HAYECHHS V.
peecTpyBaiv Ha PiBHI HyJIs. JIMHAMIKA 4, Y [IJIOMY Bi/IlTOBi-
JlaJia TUHAMILT, BUSBJICHIN U1t V. (PuC. 2), aMILTITy/Ia KOJIN-
BAHb IIPOTATI'OM 3aI'aJIbHOI'O IIEPIOJY CIIOCTEPEIKEHHS ITOCTY-
MTOBO 3MEHIITYBATACS, TIEPIOJT — 361bITyBaBCs (2,3 129 — 16
TYDKHI). 32 JaHUMU IOIIEPENHIX JOCIKEHD [15], 1OCTOBIp-
HUMU BUABWINCA 3MiHU [1C, peeCcTpoBaHi CTaHOM Ha 2, 3, 4,
6, 7—11 12 20— THXKHI.

HuHamika V. y Ipymi 2 XapakTepru3yBaIacs HAABHICTIO
MOBIIBHOTO HporpezaieHTHOro aedory — (0,2 £ 0,1 6ana/
TWK, IHTEHCUBHUM 30UIBIICHHAM IPOTATOM 5—TO THKHSA —
(0,7 £0,2) 6aa/TrK, KOJIA 3HAYEHHA 4. JopiBHIoBaIU (0,7
+0,2) 6a1a/THeK?, TOBUTBHOI'O 3MEHITICHHS TIPOTITOM 3 — 6—
ro micsanis — (—0,1 £ 0,1) 6ana/Tx) (puc. 2). MakcuMasnbHi
3HAYCHHS V. PCECTPYBAIA HA 1—My Ta 5—My THXHAX, MiHi-
MaJIbHi — IIPOTATOM 3 — 4—T0 TWKHiB. CTATUCTUYHO 3HAYY-
11y Pi3HULIIO 3 MOKA3HUKAMU y I'PYIL 1 BUABIAIM HA 1-My T
2—my (p <0,001), 5—my (p =0,003) T2 6-my (p =0,024) TIXK-
HAX.

OOroBopeHHs

OTpuMaHi JaHi CBiI4ATh, IO BIIPOJIOBXK 34ATAIBHOTO IIE-
piozy CIIOCTEPEKEHHS, OCOOIUBO NPOTATOM 1 — 5—TO TIXK,
auHamika 3Min I1C B 060X rpymnax nporwiexna. Ha sinminy
BiJl 3BU49ariHOIO /g TsDKKOT XCMT [19] HapocTaHHsA criac-
THYHOCTI IPOTATOM PAHHBOTI'O T4 IIPOMIKHOIO NEPIOiB (Y
JIAHOMY JTOCHI/DKEHHI — IPOTATOM 2 — 4-T10 T4 7 — 8—TO THX-
HiB), y pasi kommpecii CM CTOPOHHIM TiIOM MAaKCHMaJIbHi
3HAYCHHS V. CIOCTEPIrav NpoTaAromM 1-ro ta 5-To THXK-
HiB TPaBMATUYHOI'O IPOLECY. IIPOTATOM Mi3HHOT'O IIEPIOAY
(7 = 24—11 TroKHi) piBEHDb CIIACTUYHOCT] IOBIIBHO 3MEHIILY-
BABC4, IO OB’ I3AHO, AK MU ITOBiIOMJIAIN paHime [13 — 15],3
Je(pbopMalli€lo CTOPOHHBOI'O TiId i 3MEHIIECHHAM JIOKAJIBHOT
xoMrpecii CM. Ockibky MaHi(peCTalist CIaCTUYHOCT] y TO-
CTPOMY T4 PAHHBOMY IIEPIOAAX TPABMU ITOB’SI3AHA 3 PO3TaJIb-
MYBAHHSAM IJIyTAMATEPIivHOI CUCTEMU IIepeaadi 30y HKEHHS
Y HEHPOHWIbHUX Mepekax CM [20], IPUUYMHOIO SIKOI'O MOKE
OyTH Tifnokcida [21, 22], MEXaHi3MOM PaHHBOT'O JIeOIOTY CIId-
CTUYHOCTI IIPU MOJIE/IbOBAHOMY BapianTi XCMT, BiporifHO,
€ KoMnpecirina imemis CM. BogHodac MOXHA HNPUITYCKATH,
IO PEECTPOBAHUM HA 5—MY TWK IIPUPICT CITACTUYHOCT] 32
[UX EKCIIEPUMEHTAIBHUX YMOB € IIPOSABOM 3MIllI€HOI 32 HE-
BiIOMUX IIPUYMH Y YaCi peanizaliii 3a/1eXKHOTIO BijJf CEPOTOHi-
HOBUX TA HOPAJAPECHATHOBUX PELICNITOPIB MEXAHi3MYy CIla-
crranOoCTi [19]. MOBipHO, mIyramaTepriune dpocdonrina-
3a—C—3aJIe)KHE 36UTBINICHHS TTPOAYKIT iHO3UTOI—6—(OoC-
dary — xkoakropa geaminazu ADAR2 [19] — cipuuuHse
BiITEpPMiHyBAHHA NIEPIOAY 3HIDKEHHA 3arajIbHOI AKTUBHOC-
Ti IyJ1y UbOIO (PEPMEHTY, HE3BAKAIOUH HA OIIOCEPEIKOBAHE
3aMAJIbHUM IIPOLIECOM 3MEHIIEHHS HOTO EKCIPECIT [23)].

BuCHOBKH

1. Komnpecis CM CTOPOHHIM TiJIOM CyTTEBO 301IbIIy€E Ma-
HipecTanio CIacTUYHOCTI y TOCTPOMY Ta PAHHBOMY IIEpi-
OJlaX CHiHAIBHOI TPABMH, 11O MOXKHA MOACHUTH 3AJEKHUM
BiJl ilIeMii IryramaTeprivyHuM BINIMBOM Ha JIEHEPBOBAHI MO-
TOHEUPOHHU.

2. dpyra ¢aza OIpUpoOCTy CHACTUYHOCTI 34 aHAJOT{YHUX
E€KCIIEPUMEHTAIbHUX YMOB IIPUIIAAAE HA 5— TUXK TpaBMa-
THYHOI'O IIPOLECY i MOXKe OyTH IIOB’I3aHA 3 BiITEPMiHOBA-
HOIO PEasi3arli€lo 3aJICKHOIO BiJi CEPOTOHIHOBOTO PELIEIITO-
pa 5-HT,. mexanizmy.

References

1. Blair JA, Patzkowski JC, Schoenfeld AJ, Cross Rivera JD, Grenier ES,
Lehman RA, et al. Are spine injuries sustained in battle truly different?
Spine J. 2012 Sep; 12(9):824-9. doi: 10.1016/j.spinee.2011.09.012.

2. Polishchuk M, Danchin A, Isaenko A, Tkachenko O, Melnik N, Danchin
G, et al. Gunshot wounds of the spine and spinal cord in a local wars
(literature review and analysis of own observations). Ukrainian Neuro-
surgical journal. 2015 Jan; 1: 16-22. [In Ukrainian].

3. Guriev SO, Kravtsov DI, Ordatiy AV, Kazachkov VYe. Clinical, no-
sological and anatomical aspects of mine—blast trauma victims on the
early hospital care stage in modern warfare (Case study: anti—terrorist
operation in eastern Ukraine). Surgery of Ukraine. 2016 Jan; 1:7-11.
[In Ukrainian].

4. Karim NO, Nabors MW, Golocovsky M, Cooney FD. Spontaneous mi-
gration of a bullet in the spinal subarachnoid space causing delayed ra-
dicular symptoms. Neurosurgery. 1986 Jan;18(1): 97-100.

5. Groen RJ, Kafiluddin EA, Hamburger HL, Veldhuizen EJ. Spi-
nal cord injury with a stingray spine. Acta Neurochir (Wien). 2002
May;144(5):507-8. doi: 10.1007/s007010200075.

6. Giizelkiiciik U, Demir Y, Kesikburun S, Aras B, Yavuz F, Yasar E, et al.
Spinal cord injury resulting from gunshot wounds: a comparative study
with non—gunshot causes. Spinal Cord. 2016 Sep; 54(9): 737-41. doi:
10.1038/s¢.2016.29.

7. Slynko Yel. Urgentna neirokhirurgichna dopomoga pry uskladneniy
khrebetno—spynnomozkoviy travmi na Ukraini. Ukrainian Neurosur-
gical Journal. 2005;3:63—74. [In Ukrainian].

8. Tsymbaliuk VI, Medvediev VV. Spinnoj mozg. Elegia nadezhdy. Vin-
nytsa: V—vo Nova Knyga; 2010: 944. [In Russian].

9. Moghaddam A, Child C, Bruckner T, Gerner HJ, Daniel V, Biglari B.
Posttraumatic inflammation as a key to neuroregeneration after trau-
matic spinal cord injury. Int J Mol Sci. 2015 Apr 9;16(4):7900-16. doi:
10.3390/ijms16047900.

10. Siebert JR, Eade AM, Osterhout DJ. Biomaterial approaches to en-
hancing neurorestoration after spinal cord injury: strategies for over-
coming inherent biological obstacles. BioMed Research Interna-
tional [Internet]. 2015 [cited 2016 Nov 20];2015:752572. Available
from:  https://www.hindawi.com/journals/bmri/2015/752572.  doi:
10.1155/2015/752572.

. Tsintou M, Dalamagkas K, Seifalian AM. Advances in regenerative
therapies for spinal cord injury: a biomaterials approach. Neural Regen
Res. 2015 May;10(5):726-42. doi: 10.4103/1673-5374.156966.

12. Kjell J., Olson L. Rat models of spinal cord injury: from pathology to
potential therapies. Dis Model Mech. 2016 Oct 1;9(10):1125-37. doi:
10.1242/dmm.025833.

13. Tsymbalyuk VI, Medvedyev VV, Semenova VM, Grydina NYa, Yam-
inskyi YuYa, Senchyk YuYu, et al. Durable persistence of a biocompat-
ible foreign body in a vertebral channel in open penetrating trauma of
a spinal cord: clinico—experimental and pathomorphological peculiari-
ties. Klinicheskaia Khirurgiia. 2016;8:64-9. [In Ukrainian].

14. Tsymbaliuk VI, Medvediev VV, Semenova VM, Grydina NYa, Yam-
insky YuYa, Senchyk YuYu, et al. Clinical and pathomorphological
features of penetrating spinal cord injury model with prolonged per-
sistence of a foreign body in the vertebral canal. Ukrainian Neurosur-
gical Journal. 2016;4:16-25. [In Ukrainian].

15. Tsymbalyuk VI, Medvedyev VV, Grydina NYa, Senchyk YuYu,
Tatarchuk MM, Draguntsova NG, et al. A simulation model of the
open penetrating spinal cord trauma with durable persistence of bio-
compatible foreign body of the vertebral column channell. Syndrome
of posttraumatic spasticity. Klinicheskaia Khirurgiia. 2016;10:67-71.
[In Ukrainian].

16. Tsymbaliuk VI, Medvediev VV, Semenova VM, Grydina NYa,
Senchyk YuYu, Velychko OM, et al. The model of lateral spinal cord
hemisection. Part I. The technical, pathomorphological, clinical and ex-

1

—

Klinichna khirurhiia. 2018 March; 85 (3)

http: //hirurgiya.com.ua



Kainiuna xipypria

perimental peculiarities. Ukrainian Neurosurgical Journal. 2016;2:18—
27. [In Ukrainian].

17. Tsymbaliuk VI, Medvedev VV, Grydina NYa, Senchyk YuYu, Suliy
LM, Tatarchuk MM, et al. The model of spinal cord lateral hemisec-
tion. Part II. State of the neuromuscular system, syndrome of post—
injury spasticity and chronic pain syndrome Ukrainian Neurosurgical
Journal. 2016;3:9—17. [In Ukrainian].

18. Tsymbalyuk VI, Medvedyev VV, Rybachuk OA, Kozyavkin VI, Dra-
guntsova NG. The impact of xenotransplantation of neurogenic stem
cells in complex with the tissue matrix NeuroGel™ on the posttraumat-
ic spasticity syndrome course in experiment. Klinicheskaia Khirurgiia.
2017;3:44—7. [In Ukrainian].

19. D’Amico JM, Condliffe EG, Martins KJ, Bennett DJ, Gorassini MA.
Recovery of neuronal and network excitability after spinal cord in-
jury and implications for spasticity. Front Int Neurosci [Internet].
2014 May 12 [cited 2017 Aug 30];8:36. Available from: http://jour-
nal.frontiersin.org/article/10.3389/fnint.2014.00036/full. doi: 10.3389/
fnint.2014.00036.

Klinichna khirurhiia

20. Ditunno JF, Little JW, Tessler A, Burns AS. Spinal shock revisited: a
four—phase model. Spinal Cord. 2004; 42(7): 383-95. doi: 10.1038/
sj.sc.3101603.

21. Liu SG, Wang YM, Zhang YJ, He XJ, Ma T, Song W, et al. ZL006
protects spinal cord neurons against ischemia—induced oxidative
stress through AMPK-PGC-1a-Sirt3 pathway. Neurochem Int. 2017
Sep;108:230-237. doi: 10.1016/j.neuint.2017.04.005.

22. Umebayashi D, Natsume A, Takeuchi H, Hara M, Nishimura Y,
Fukuyama R, et al. Blockade of gap junction hemichannel protects
secondary spinal cord injury from activated microglia—mediated glu-
tamate exitoneurotoxicity. J Neurotrauma. 2014 Dec 15;31(24):1967—
74. doi: 10.1089/neu.2013.3223.

23. Di Narzo AF, Kozlenkov A, Ge Y, Zhang B, Sanelli L, May Z, et al.
Decrease of mRNA editing after spinal cord injury is caused by down—
regulation of ADAR?2 that is triggered by inflammatory response. Sci
Rep [Internet]. 2015 Jul 30;5:12615. Available from: http://www.na-
ture.com/articles/srep12615. doi: 10.1038/srep12615.

http: //hirurgiya.com.ua

Klinichna khirurhiia. 2018 March; 85(3)




