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BioxiMiuHI MOKa3HMKHU KPOBi BIliCbKOBHX i3 IIIIeMIYHUM
i IeHepBaLiiiHUM MPoLiecaMu y M 13X iCJIAA MiHHO-BHOYX0BOI'0 YPAsKeHHSI

C. Maromenos, 1O. B. [Toassuenko, O. B. /loaromnoJios,
0. O. Koctpy0, L. I. JlitoBka, B. O. Poro3uncbxuii

JY «lucrutyr TpaBmarosorii Ta opronenii HAMH Ykpaiuny, Kuis

The injuries received are accompanied by massive damage
to the soft tissues of the limbs, main vessels and nerves, and
the development of compartment syndrome. Violation of muscle
function in the case of a limb injury can be both a consequence
of denervation — as a result of damage to peripheral nerves, and
ischemia with subsequent necrosis and fibrosis — as a result of di-
rect or indirect damage to muscles, «tenotomy syndrome» — in
case of traumatic damage to tendons and muscles yams, with the
simultaneous combination of denervation and ischemia. Markers
for assessing the state of muscle tissue — levels of Na*, K" and
Ca'* electrolytes, indicators of kidney function (urea, creatinine);
glucose and the products of its transformations — lactate (lactic
acid) and pyruvate (pyruvic acid) and, finally, muscle enzymes,
namely creatine kinase (CK) and lactate dehydrogenase (LDH).
Objective. To study the biochemical indicators of blood (activity
of energy metabolism enzymes and electrolyte content) of military
personnel with ischemic contracture and muscle denervation af-
ter a mine-explosive injury. Methods. The blood serum of 45 peo-
ple, who were divided into IV groups, was analyzed. The average
age of patients of the Il group was 33.75 + 3.46; 11l — 37 + 3.66;
1V — 35.86 + 2.35. The results. The activity of LDH and CK and
the content of electrolytes Na*, K, Ca'* were determined in blood
serum. Conclusions. LDH plays a key role in lactate metabolism
and maintenance of energy balance in skeletal muscle. Its in-
creased activity indicates the presence of hypoxia due to ischemic
contracture of the limb and damage to peripheral nerves. KK en-
zyme protects cell membranes from damage. The tendency to de-
crease the activity of CC is a negative sign that reflects the initial
process of destruction of the cell membranes of muscles damaged
by a mine-explosive injury. The obtained results can be used to
determine the severity of pathological processes in patients after
traumatic damage to peripheral nerves and ischemic contracture,
as well as when assessing the expediency of surgical intervention.
Keywords. Ischemia, skeletal muscle, lactate dehydrogenase, cre-
atine kinase.

Ompumani nopanenns cynpogooAuCyiomscs MACUGHUMU YUIKO-
OJICEHHAMU MAKUX MKAHUH KIHYIGOK, MA2ICMPanbHUX cyOumn
i Hepeis, pozgumxom Komnapmmenm-cunopomy. Taxodc uepes
OdeHepeayio — YUWKOONCeHHs nepupepuyHux Hepeis, iuemiio
3 NOOANBLUUM HEKPO30M | IOpO30M — Y pe3yibmami npamozo
abo onocepeoko8ano20 ypasicens M’a13ie, «CUHOPOMY MeHOmo-
MILy — 3a MPABMAMUYHOSO YUKOOICEHHS CYXOICUNKIG | M A316,
30 0OHOUACHO20 NOEOHAHHA OeHepeayii U iwemii. Mapkepu 0ns
OYIHIOBAHHS CMAHY M 30801 MKAHUHU — DIGHI eeKmponimie
Na*, K" i Ca*™, nokasnuku ¢hynxyii Hupox (cewosuna, kpeamu-
Hin); enoKo3a ma npoodyKkmu ii nepemeopens — 1axmam (Moaou-
Ha Kucioma) U nipysam (nipoeuHoepaona Kucioma) i, Hapewimi,
ms3068ux gepmenmis, a came: kpeamunxinazu (KK) i nakmam-
oeciopoeenasu (JIAI). Mema. /locnioumu Oioximiuyni noxasuu-
KU Kpogi (akmugHicmv hepmenmie eHepeemuuno2o oOMiHy ma
eMiCcmy eleKmponimia) GillCbKOBUX 3 [UWeMIYHOI KOHMPAKMY-
POto ma Oenepsayicto M’sa318 Niciisi MiIHHO-8UOYX08020 YPAHCEH-
Ha. Memoou. [Ipoananizoeano cuposamky kposi 45 ocib, aKux
posnodinuau na IV epynu. Cepeoniii 6ix nayienmis 11 epynu
cmanosue 33,75 + 3,46; Il — 37 + 3,66, IV — 35,86 + 2,35.
Pezynomamu. ¥V cuposamyi kpoei eusnauaiu axmugnicme JIJI"
i KK, i emicm enexmponimieé Na', K', Ca**. Bucnosxu. JI/II 6i0i-
2pae Kuovosy poib y Memabonizmi aakmamy i niOmpumanii
eHepeemuyHo2o banancy 6 ckeremnux mazax. Iliosuwena iv axmug-
HICMb 6KA3YE HA HAAGHICMb 2INOKCIL 3 IWeMIYHOl KOHmMPaKmy-
pu Kinyiexu i yukoocennsa nepugepuunux nepgis. Pepmenm
KK 3axuwae knimunni memopanu 6io yuikooxcenus. Tenoenyis
00 3nuodicenns akmusnocmi KK — necamuena o3naka, saxa 8iooo-
pasicac nouamroguii npoyec pyuHy8anHs KIMUHHUX memopan
MA316, YUWKOOJICEHUX MIiHHO-6UOYX08010 mpasmoro. Ompumani
pe3yibmamu MOoduCYymy Oymu 3acmocosani 01s 6U3HAYeHHs
8aJHCKOCMI NAMONO2IYHUX NPOYECi6 y NAYIEHMIE NiCaAi mpas-
MAMUYHO20 YWKOOICEHHs nepupepuuHux Hepeie i iuemiyHol
KOHMPAKMYpu, @ markoic nio uac oyiH8anHs 00YLIbHOCMI npo-
6e0eHHs OnepamueHo20 6MpYuanHs.

Kurouosi cjioBa. lmemist, ckereTHI M 131, JTJaKTaTAETiIpOoreHas3a, KpeaTuHHKiHa3a
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Beryn

Biitra B YkpaiHi nmpu3Bena 10 3Ha4HOTO 3pOCTaH-
HS TIOCTPaXJAJIUX BiJ] MiHHO-BHOYXOBUX ypPaKeHb
AK cepesl BIICHKOBHX, TaK 1 MEPECiYHUX I'POMAJISH.
OTpuMaHi MOpPaHEHHS CYHPOBOIXKYIOTHCS MacHB-
HUMHU YIIKOUKCHHSMHU M’SIKAX TKaHWUH KiHIIIBOK,
MaricTpajJbHUX CYAMH 1 HEPBIB, PO3BUTKOM KOM-
napTMeHT-cuHgpoMy [1, 2]. TpaBmyBanHs nepude-
PUYHUX HEPBIB Y MUPHHI dac caranu 4 % Bin ycix
TpaBM, XapaKTepU3yBaJIHCS 3HAYHUM 1 TPUBAIUM
3HMJKEHHSAM (QYHKLI{ KiHIiBKH, BUCOKHUM pPiBHEM
IHBaJIiIM3aIlii XBOPUX 1 CKJIAMalid 3HAYHY MEIHUKO-
couianpHy npobiemy [3]. Hapasi B YkpaiHi BiacyTHs
YiTKa CTAaTHCTUKA TaKUX TPaBM, IPOTE Yepe3 Bilch-
KOBI JIii, BOHa, IMOBIpHO, Pi3KO 3pocia.

[opymennst GyHKmii M’s13iB y pasi TpaBMH KiH-
IIBKH MOXe OyTH SIK HACIIiJIKOM JEHepBalii — 3a
YMOB YIIKOM)KEHHSI NepuepuyHUX HEPBIB, TaK
1 imeMii, 13 HOAANbIIUM HEKpPO30M 1 GiOpo3oM ue-
pe3 mpsiMe abo ormocepenKoBaHE YpPaKCHHS M A3iB,
«CUHAPOMY TEHOTOMII» — 3a TPaBMAaTUYHOTO yIIKO-
JOKEHHSI CyXOKMITKIB 1 M*5131B. Takox 3a OTHOTACHOTO
MO€ETHAHHS JICKIJIKOX ITUX IPOIIECiB (JeHepBallis +
imeMist Tomo). Y 3B’I3Ky 3 LIUM 3a MOJICTPYKTYpPHOT
TpaBMHU KIiHIIIBOK 3pOCTa€ pOJIb HE JIUINE aIeKBaT-
HOT'0 OLIHIOBaHHS TSDKKOCTI YIIKOJKEHHS HEpBa,
a  XxapakTepy ypaskeHHs M’s131B [3].

VYHACIIOK iMIeMiTHO-ICHEPBAIIHHOTO YIIIKO-
JOKEHHS M’SI30BOi TKAHUHH Y KPOB BUJLISETHCS 3HAY-
Ha KUJIBKICTh O1NIKOBUX YMHHHKIB, SIKI OIMOCEPEIKO-
BYIOTb, Y TOMY YHCIIi, 3amaabHi MPOIECH. [XHe BH-
JUJICHHSI CIIPUYMHIOE MMOYATOK CKJIAJHOTO KacKaay
OloXiMIYHUX peaklill i BIIMBae Ha mepedir ime-
Mii [4]. BuBinbHeHHS BHYTPIIIHBOKIITHHHHUX (ep-
MEHTIB y CHPOBATKY € MOKA3HMKOM TPaBMYBaHHS
TKaHUHHU Ta (i310JIOTIYHOTO OOMiHY KIITHH [5].
TakuM 4WHOM, BUMIPIOBAHHS BHYTPIIIHBOKIITHH-
HUX (EPMEHTIB y CHPOBATII KPOBI € BAXKJIMBUM JJIS
JMIarHOCTUKHM YIIKOJKEHUX M’S131B, MOHITOPUHTY
nepediry i TSHKKOCTI 3aXBOPIOBAHHS, i OIIHIOBAHHSA
edekTy Teparii.

Jlo mMapkepiB, sIKi BU3HAYalOTh Y CHPOBATII KPO-
Bi Ta BUKOPUCTOBYIOTH TIiJ] Yac OILIHIOBAHHS CTaHY
M’S130BOi TKaHWHU, HAJISKATh PiBHI CJIEKTPOIITIB HAT-
pito (Na"), kaniro (K) 1 xaneiiro (Ca'"), mokazHuku
¢yHKUii HUPOK (PiBEHb CEYOBMHU Ta KPEaTHUHIHY);
TJOKO3a Ta MPOAYKTH 11 MEPETBOPEHb — JIAKTAT
(MoNOYHa KHCJIOTa) Ta mMipyBaT (IipOBHHOrpaaHA
KHCJIOTa) 1, HAPEITi, M’SI30BUX (PEPMEHTIB, a caMe
kpearunkinasu (KK) i makrarmerigporenasu (JIIAI)
[6, 7]. KpearnHkiHa3a — KItO4OBHIA (epMeHT MeTa-
00J1i3My CKOpOUYEHHS Ta PO3CialNeHHsI CKEJIETHOrO

M’s3a. BoHa mpucCyTHS B TKaHWHAX 1 KJIITHHAX, Ki
noTpeOyIoTh eHeprii (CKeJeTHI Ta cepueBi M’si3n),
1 BBAXKA€THCS HAMKPALIUM MapKepOM JUIsl BHSIBJICH-
HS T4 MOHITOPUHTY 3aXBOPIOBAHb CKEJICTHUX M SI3iB.
3Haxoasunchk y nuromiami mionuta, KK € xarami-
3aTOpPOM peakilii KpeaTuHy i ameHo3uHTpudocha-
Ty, sSIKa TIPUBOAUTEH JO0 YTBOPECHHS (OCHOKPEATHHY
ta ageHosuaaudocdary. dochokpearns, Mo yTBO-
PIOETHCS BHACIIIOK ITi€] peakilii, € OCHOBHUM JIEIIO
eHeprii M’s13iB [8]. AkTuBHICTH 3arajibHOi KK — BH-
3HAaHUW MapKep pyHHYBaHHsS CKEJETHUX M’SI3iB, sIKE
311e01IBINIOrO BiI0YBA€THCS BHACIIIOK TpaBMu. OIHO-
yacHo po3naznatoTbes MionuTr 1 KK morparuise 3 nu-
TOIJIA3MH B KPOB, LIO JI03BOJISIE BUKOPUCTOBYBATH
ii Ik MapKep YIIKOIDKeHHs M si3iB [8, 9]. 3poctanns
aktuBHOCTI KK y cupoBaTiii kpoBi MOXe CBimUuTH
PO TPaBMYBAaHHS CKEIIETHUX M SI31B 1 CIIOCTEPIraTH-
Cs1 32 YMOB HH3KH IATOJIOTIYHUX CTaHIB. TakuM 4u-
HOM, MOHITOpUHT 3MiH piBHIB KK y cupoBartii kpoBi
€ BKJIMBHUM JUIS TIAIIEHTIB, Y IKMX CIIOCTEPITa€ThCS
M’s130BH# 01716 200 TXHs cmadkicTs [10].

JlakTaTaerigporenaza — TIIKOMITUYHUN dep-
MEHT, SIKHi Oepe ydyacTb y KiHIEBHX eTamnax mnepe-
TBOPEHHSI TJIIOKO3M (KaTaji3 B3a€MOIICPETBOPCHHS
JNaKkTaTy Ta mipyBaty). Lle ckmamoBa BciX KIITHH
Oprasizmy, gacrime — IuToria3Mu. Haibinpmry 1i
AKTUBHICTH BHUSBJICHO B TICUiHIII, CEPIIEBOMY Ta CKe-
JIETHUX M’sI3aX, HUPKax. BMicT depMeHTYy B OiJb-
IOCTI TKAHWH Ha0araro BWINWW, HIXK Yy Ia3mi
kpoBi. 3pocranns aktuBHoCTi JIJIIT abo i1 okpemux
i30opM y Mmia3Mi KpoBi BiJIOYBAa€ThCS BHACII-
JOK BHBUIBHEHHSI ()EPMEHTIB 13 YIIKOIKEHHX abo
3pyiHOBaHMX KIiTHH [6]. [linBuIIeHHS aKTUBHOCTI
¢depmenty JIAI" peecTpyroTh y nmamieHTiB i3 mporpe-
CYIOUOI0 M’SI30BOIO TUCTPO(i€r0, 0COOIMBO Ha paH-
HIii Ta MPOMIXHIN CTaAisSX 3aXBOPIOBAHHS, a TAKOXK
i1 9ac TaKUX MATOJIOTIYHUX TPOIECIB ¥ M’I3aX SIK:
nucTpodis, Miomaris, TpaBMaTHYHE YIITKOIKCHHS
[6, 11]. TIpote iHdopmManis moxo aktuBHocTi JIJAT
i KK y pasi TpaBMaTH4HOrO ypaxkeHHs nepudepud-
HUX HEPBIB CynepewinBa. BUsBIEHO K 3MEHIICHHS,
TaK 1 MiJABUIICHHS YU 30epeKeHHs 11 aKTUBHOCTI Ha
piBHI KOHTpOIO [12].

Ha croromHi 4uciieHHUMH MyONiKaIisiMHu JOBe-
JIEHO PETYIATOPHY pOJIb Kallbllifo B 3a0e3IedeHH]
CHEpreTUYHUX IPOLECIB y M’s3aX, IXHIH CKOpOdy-
BaHIM akTHBHOCTI. ToMy mopajbIie JOCIIIKCHHS
BHYTPINTHBOKIITUHHOTO BMICTY KaJbIlif0 ¥ 1HIIHAX
€JIEKTPOJIITIB BaXKJIMBE JJIs1 OIIBII MOBHOTO PO3Y-
MiHHSI MEXaHi3My mepebiry MeTaboNuyHUX Mpolie-
CiB y CIONIy4HIi# 1 HEPBOBIM TKaHWHAX 32 HOPMH Ta
naTosorii. Ik Bizomo, y pa3i mopylieHb iHHepBaii
HEPBIB Y M’s3aX MPEBAJIOIOTh KaTabOoJiuHI POLIECH.
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BoHu mposiBASIOTBCS K 3MiHAMH XIMIYHOTO CKJIa-
Iy M’30BOi TKaHWHH, TaK 1 PI3KUMHU 3pyIICHHSMU
HIBUJIKOCTI TIepebiry pepMEeHTaTUBHUX peakii, sKi
3a0e3Mevy0Th CHEPTeTHKY M’SI30BOI isTbHOCTI. [To-
PYLICHHS KaTabOJIIYHIX MPOLECiB, HACAMIIepe/I, Bij-
OouBaeThest Ha pereHepanii AT, a Takok 3HHKY€ETh-
Csl HAJIXOUKEHHSI HEOOXIHUX Ui OIOCHHTETUYHUX
npotieciB (aHabomi3My) cyocTpariB. Y CBOKO 4epry,
YIIKO/KCHHS aHA0OIIUHUX MPOIIECIB IPU3BOIUTD JI0
MOPYIICHHS BiJITBOPEHHS (YHKI[IOHALHO BaXKJIU-
BUX CHOJNYK-(EPMEHTIB, TOPMOHIB, HEOOX1THUX JUIS
3nmificHeHHs katabomizmy [13].

3axBOpPIOBaHHS, AKi MPHU3BOASATH O HEPBOBO-
M’SI30BUX PO3JAJiB, CIIPUYNHIOIOTh BUXIJ 13 M’43iB
y 1IasMy KpoBi opraHocrmenudivHux (HepMeHTIB.
[XHs m0sIBa y KpOB’THOMY PyCJTi BHACITIIOK BUMHBAH-
HsI 3 KJIITHH 13 M ABAIIEHOIO TPOHUKHICTIO MeMOpaH
a00 CTPYKTYpPHHX YIIKOMKCHBL ITO3BOJISIE OI[IHUTH
cTaH MeTaboTi3My M’SI30BO1 TKaHWHH [5, 8, 9].

Mema: pocmiauTh OIOXIMIYHI TIOKA3HUKH KPO-
Bi (aKTHUBHICTH ()EPMEHTIB €HEPreTHIHOIO OOMiHY
Ta BMICTY €JIEKTPOJITIB) BIICBKOBUX 3 1IIEMIYHOIO
KOHTPAKTYPOIO Ta ACHEPBAIIEI0 M s31B TICIIS MiHHO-
BHOYXOBOTO YpaKeHHS.

MarepiaJ i meToau

JocmimkeHas: OyJ10 MPOBEACHO MICIs Y3TOMKEH-
HSI €TMYHOTO KOMITeTy IHCTHTYTy TpaBMarToorii
i opromenii (mpotokon Ne 4 Bix 11.11.2023 p.) Bin-
noBigHo 10 lenbcuncbkoi aeknapanii 2000 p., Ju-
peKTHBU €BpPOIEHCHKOTO ToBapucTtBa 86/609 mpo
y4acTh JIIOAWHU B OIOMETUYHHUX TOCHIKCHHSX
i Haka3iB MO3 VYkpaiau Ne 690 Bixg 23.09.2009 p.,
Ne 944 Bin 14.12.2009 p., Ne 616 Bix 03.08.2012 p. Yci
MamiedTy mianucanu Gopmy iHbOpMaIiiHOI 3roau
0710 YYacTi B IOCIiIKEHHI.

[IpoanamnizoBaHO CHPOBATKY KpoOBi 45 0cib, sKux
posnoxinmnu Ha IV rpynu. CepenHiil Bik MaiieHTiB
Il rpynu cranoBuB 33,75 + 3,46; 11l — 37 £ 3,66;
IV —35,86 +£2,35.

I3 Hux 10 ymoBHO 3710poBUX yBilinum 10 | rpynu
(xoHTpOINB), 8§ ManieHTiB — #0 Il i3 miarHOo30M ire-
MigHa KOHTPAKTypa KiHI[IBKH 3 aHAMHE3y Ta KJIiHi4-
HUX JaHUX — MICLEBUH TIEPTECH3UBHUM CHHIPOM,
BiJIoMO: aTpodisi M’SI30BUX BOJIOKOH, XapaKTEPHHUX
IS pPeaKTHBHO-BITHOBIFOBAJIBEHOTO TMepiofy imie-
MiuHOi KOHTpakTypH; 10 — o Il — ymkomkeHHs
nepuepuyHUX HEPBIB KiHLIBKH (0a3yloduch Ha
KJIIHIYHUX Ta IHCTPYMEHTAJbHUX IMOKa3HUKAX: 3a
JIOTIOMOT'OI0 YJIBTPa3ByKOBOT'O JOCIIIKECHHS 1 €JIeKT-
poHeiipomiorpadii foBeIeHO TpaBMyBaHHS mepHde-
puuHOro HepBa); 7 — 10 IV — imemiuHa KOHTpaKTy-
pa KIHIIBKY 3 YUIKOKSHHM MepuepuaHIX HEPBiB

Ha OCHOBI NO€HAHHS KJIIHIYHOT KAPTHHH 1IIEeMI4HOT
KOHTPAKTYPH 3 JAaHUMH 1HCTPYMEHTAIBHUX JOCIIi-
JOKEHD, SKi BKa3yBaJ W HA TPaBMy MepupEepUIHOTO
HEepBa.

VY cupoBarui KpoBi BH3HAYald CTaHAAPTHUMHU
TecT-cucTeMamMu Roche Diagnostics akTHBHICTB
JIAT 1 KK Ha Gioximiunomy aHajizaropi Cobas-311.
Bwmict enexrpomnitiB Na*, K, Ca™ BcraHoBItOBaH
Ha aBTOMaTWYHOMY aHajizaropi EasyLyte Calcium
(CILIA), BUKOPHCTOBYIOUYH TMAKET pEakTHBIB (ipMu
MEDICA (Hinepnanan).

CraructuuHy OOpOOKY OTPUMAaHHX PE3yJbTaTiB
3MIIMCHIOBANIM 3 BUKOPUCTAHHSIM TAKeTa IIPOTrpamMu
Origin Pro 8,5. Po3zpaxoByBanu cepeaHi 3HaYCHHS
OTPUMaHMX IMOKa3HHKIB (M) 31 CTaHAAPTHUMH Bij-
xuieHHsIMH (SD). JlocToBipHICTE pi3HUILI MiX I'pyTa-
MU 3 HOPMaJbHUM PO3MOAIIOM MOPIBHSIHHS OL[IHIO-
Banu 3a kpurepieM t-CteionenTa. 3a P < 0,05 3minn
BBaKaJIM JIOCTOBIpHUMHU. [3 MeTOI0 BU3HAUEHHS CTa-
THCTUYHOI 3HAYYIIOCTI BIIMIHHOCTEH MiX TpyIia-
MH JIJIs1 KUTBKICHUX (i3 pO3MOIiiIoM, BiIMIHHUM Bif
HOPMAJTFHOTO) 1 MTOPSIKOBUX 3MIHHUX BHKOPHCTAHO
kputepiii Kpackan—Yonec. [TopiBHSHHS KiTbKICHHX
1 MOPSIAKOBUX 3MIHHHMX Yy 3aJ€KHUX BHOIpKax Ipo-
BOJWJIN 3a JOTIOMOTOI0 KpuTepiro Bimkokcona. Ilo-
Ka3HMKHM Ha rpadikax MOJAHO y BUIJISAI MEIiaHH
1 5-95 nepueHTHICH.

Pe3yabTaTi Ta iX 00rOBOpEeHHS

3riiHO 3 OTPUMAHUMU HAMH AaHUMH CEpeaHid
noka3HuK aktuBHOCTI JIJII" y cupoBaTIi KpoBi martieH-
TiB KOHTPOJIBHOI rpymi crtaHoBuB (82,5 + 2,1) On/n
(Tabnus). Y peumrtu XBOpUX BiJ3HAYMUIN HOTO Bipo-
rigae 3pocranHs. Tak y Il rpymi akruBHicTs JIJAT
36inpmunacs Ha 142,4 %, y Il — na 122,8 1 Ha#i61116-
me y IV —mna 153,3 % (P < 0,05, puc. 1).

300 — «
- * %
T - —_
-
200 —
=
=
° 1
o T T T T
1 2 3 4

Puc. 1. AxtuBnicts JIJAI' y cupoBaTii KpoBi MaiicHTiB KOHT-
ponsHOI rpynu (1), 3 IMEMIYHOI0 KOHTPAKTYypolo (2), yIIKO-
JOKCHHSM nepudeprudHux HepBiB (3), iMIeMiYHOIO KOHTPaKTY-
poro i ymkomkeHHsM nepudepuunux Hepsi (4). ¥ P < 0,05
BiJTHOCHO KOHTPOJIBHOI TPy
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JIAT Bizmirpae KiIt04oBY pojib y METa0O0IIi3Mi JTaKTa-
Ty Ta MATPUMII SHEPreTHYHOro 0ajaHCy CKeNeTHUX
M’s131B. 30ijIblIeHa 11 aKTUBHICTH MOYKE CBIAUUTH PO
TIIOKCIFO CKEJIETHUX M’SI31B 3 11IeMiYHOT KOHTPAKTypH
KIHIIIBKH ¥ YIIKO/DKEHHsI iepudepuyHnx HepsiB. He-
JIOCTATHE TMOCTAYaHHS KUCHIO JIO TKAHWH CHPUYUHIOE
3HIDKEHHST 9aCTKU aepoOHOTro, TOOTO OKHUCHOTO, (hoc-
dopmmroBarHs. SIK HACTIZOK, 32 YMOB TilTOKCii, M’SI31

ISSN 0030-5987. Opronenist, TpaBMarosoris Ta npore3yBanHs. 2024. Ne 2

HaKOMHUYYIOTh MOJIOYHY KHCIIOTY, & HE BHUKOPHCTO-
BYIOTb i1 sIK eHeproixepero. Lle npu3BoauTs A0 auuio-
3y, sikuil ranemye GochodpykTokinazy. Y pesyibrari
riKoniTndHe yTBopeHHs! AT® Tako MPUIHAHSAETHCS.
Omxe, BusHauenHs axtuBHocTi JIJI[' mig gac 3a-
XBOPIOBaHb, SIKI CYNPOBOMKYIOTHCS TPaBMATHYHUM
YIIKO/KEHHSIM CKEJIETHUX M’S31B 1 pyHHYBaHHSIM iXHIX
KIITHH, € BOKJIMBIM MapKepOM TKaHWHHOI JIECTPYKIIII.

Tabnuys

AKTHUBHIiCTh KPeaTHHKIHA3M Ta JaKTaTAerigporenasu, Bmict ioniB K, Na*, Ca**
Yy CHpPOBaTLi KPOBi XBOpHMX Ha imemMiyHuii i 1eHepBauiiinnii npouecu y m’sa3ax (M £+ m)

IMokazuuk KonTposns, [temiuHa KOHTpaKTYypa, VYiukokeHHs nepupepruaHux [imemiuHa KOHTPAKTypa 3 yUIKOIKEH-
n=10 n= HepBiB, n = 10 HSAM nepudepuuHuX HEpBiB, n =7
Jlaktatnerinporenasa, On/n | 82,50 £2,10 200,00 + 16,13* 183,80 + 8,21* 209,00 + 11,85*
Kpearnnkinasa, Oxn/n 137,00 = 2,00 121,25 + 28,7 110,20 + 18,94 143,23 + 11,85
Na*, MMoub/1 142,00 + 1,90 152,25 + 5,74* 143,94 + 9,40 141,26 + 2,79
K*, Mmonb/n 4,50+ 0,10 4,81 £ 0,26 5,32+0,18 4,81 +0,12
Ca"™, MMonb/1 1,23 + 0,06 1,12 £ 0,04 1,16 £ 0,03 1,17+ 0,03
IHpumimxa. * P < 0,05 BiZTHOCHO KOHTPOJIBHOI I'PYIIH.
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Puc. 2. AKTHBHICTh KpeaTHHKIHA3M B CHPOBATII KPOBI MaIli€H-
TiB KOHTpPOJIbHOI TpynH (1), 3 iMIEMIYHOI0 KOHTPAaKTypoio (2),
YIIKOJUKCHHAM nepupepuyHux HepsiB (3), iMIEMIYHOIO KOHT-
PaKTyporo i TpaBMOIO IepupepUIHIX HEPBIB (4)

Puc. 4. KonnenTpanis Ca™ B cupoBarii KpoBi Mami€HTiB KOHT-
ponbrOi rpynu (1), 3 iMIEMIYHOIO KOHTPAaKTyporw (2), yIIKO-
JUKEHHSIM niepudepryHuX HepBiB (3), IMIEMIYHOI0 KOHTPAKTY-
poro i TpaBMorO niepuepUIHUX HEPBIB (4)
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Puc. 3. Konnentpanist Na* B cHpoBariii KpoBi AIi€HTIB KOHTPOIBHOL
rpyn# (1), 3 imeMiYHOI0 KOHTPAKTYPOIO (2), YIIKOIKEHHM Tiepude-
puaHEX HepBiB (3), IIEMIYHOI0 KOHTPAKTYPOIO i TpaBMOIO Tieprde-
praHEX HepBiB (4). * P < 0,05 BiIHOCHO KOHTPOJIBHOI IPyTIN

Puc. 5. Bumicr ioniB K' B cupoBariii KpoBi narieHTiB KOHTPOJIb-
Hoi rpyni (1), 3 iMIEMIYHOI0 KOHTPAKTYPOIO (2), TPaBMOIO TIEpH-
(depudHNX HepBiB (3), IMIEMIYHOI0 KOHTPAKTYPOIO i YIIKOIKEH-
HSIM Nepu(pepUIHAX HEPBIB (4)
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OTpHuMaHi HaMU Pe3yIbTaTH Y3rOKYIOThCS 3 HU3-
KO iHImMX myOmikamii [6, 14, 15], ski noBimom-
JSIOTH MPO 3MIiHM OI0XIMIYHHUX MapKepiB, 30Kpema,
aktuBHOcTi JI/IT, 32 yMOB imiemii i yImkomkeHHs 1e-
pudepruHUX HEPBIB.

[Tig yac BumiproBanHs1 aktuBHOCTI KK He BuUsB-
JIeHo i1 BipOTiiHUX 3MiH y CHPOBATLi KPOBI MaLli€H-
tiB II, III Ta IV rpynu nopiBHSHO 3 KOHTPOJIBHUMU
3HaueHHsAMU. [IpoTe BiA3HAUMIN TEHICHIIIO 10 3HHU-
JKEHHS OTO (DEPMEHTY B CHPOBATIII KPOBi MAIII€HTIB
IL, I rpymnu Bignosinuo Ha 11,51 19,7 %, a y IV rpy-
T, HaBIAKW, ImiaBuineHHs Ha 4,5 % (P > 0,05, Tad-
nuns, puc. 2). Lli pesyapTaTH y3roIKYIOTHCS
3 iHmMUMHA gocrigaukamu [12]: aktuBHicTs KK Moke
3MEHIIIYBATHCS/IiABUIYBATHUCS YU 3aJIMIIATUCS HA
piBHI koHTpomto. [Ipote pepment KK 3axmmrae kimi-
THHHI MeMOpaHH BiJ YIIKOIKEHHS. 1IOro yTBOpeH-
HsI Ta HAKOTMYCHHS — OJNWH i3 YNHHUKIB 3aXUCTY
MeMOpaH. ToMy TeHIIEHIIis 10 3HUKCHHS aKTUBHOCTI
KK — ckopime HeraTuBHa O3HaKa, sika BijgoOpakae
MOYaTKOBHH MPOIIeC PyHHYBaHHS KIITHHHUX MEMO-
paH M’s3iB, TPaBMOBAaHUX MiHHO-BUOYXOBOIO TpaB-
Mo1o [6].

Bwmict ioniB Na“ y cupoBaTIi KpOBi Hali€HTiB
II rpynu, Biporinuo, miaBuiuecs Ha 7 % (P < 0,05,
Ta0JIHUIIs, pUC. 3) BiJl KOHTPOJIBHUX 3HAYCHb.

Toni sik koHneHTparlis ioniB K i Ca™ y cuposariti
KpOBI Mali€HTIB YCiX HOCTIIKYBaHUX TPyl HE Bij-
pi3HsIacs BiJ KOHTPOJIBHHUX 3HAYeHb. Xoua BiA3HA-
YeHO TEHJCHLiIo 10 3HIKeHHs Ca™ y Bcix rpymax
xBopux. HaiiGinpmum BoHO Oyi10 B CHpOBATLi KPOBi
oci6 II rpynu — 8,9 %, a Il i [V — BignosinHO Ha
5,714,9 % (P > 0,05, Tabm. 1, puc. 4).

Bwuicr ioniB K" y cupoBarmi kpoBi mamieHTiB 11
1 IV rpynu MaB TeHIeHIIi 10 /10 TiABUIIIeHHS Ha 6,9 %,
aB [l ma 18,2 % (P > 0,05, Tabm. 1, puc. 5).

Bpak AT® i 3cyB pH y kucnuii ik 3MiHIOIOTH T10-
nsgpu3aitiro MemOopanu. loan Na*® i Ca™ — 3axonsTh,
a K" — 3anumae KIiTHHM CKeJlEeTHUX M’s13iB. YHac-
JJOK alluA03y HaAXOMXKEHHS EKCTPALEIIOISIPHOIO
Ca™ 3MmeHmIyeTbcs. BiH 3BUTBHSIETHCS 3 KOMIUICKCIB
3 TPOMOHIHOM, TanbMyeThcsi AT® akTHUBHICTH Mio-
3uHy. lle 3yMOBIIO€ 3HMIKEHHS CKOPOYYBAaHOCTI
ckeseTHUX M’s13iB. [1ig wac TpuBanoi imemii ymko-
JOKYIOTBCS SIK MEMOpaHU CapKOIJIa3MaTHYHOTO pe-
TUKYJIYMY, TaK i Ia3MaTuy4Hi. Y KJIITHHI 1 ABUAILY€Th-
cs1 koHneHntpais Na“, Ca*™, nakrary, mipysary, AT®
ta iH. L{i BHCOKOT1ApOdiNbHI KOMIIOHEHTH MPH3BO-
JIATh 10 HaOyXaHHsl KJIITHH 1 iXHIX OpraHes, TOMY
3pOCTa€ 1HTEHCHBHICTh MEPEKUCHOTO OKHCICHHS
MeMOpaH, HaAXOMKEHHS (PEPMEHTIB y KPOB 1 yIIKO-
JUKEHHSI CKeJIeTHUX M’s13iB [14, 15].

BucnoBxu

JlakTaTherinmporeHasa Bimirpae KIOUOBY pPOJIb
y MeTalomni3Mi JlaKTaTy Ta MIATPUMAaHHI eHepre-
THYHOTO OallaHCcy B CKeleTHHX M’s3aX. llimBuiieHa
aAKTHBHICTH (DEPMEHTY BKa3y€ Ha HASBHICTH T1MOKCIT
3a 1IIeMIYHOi KOHTPAKTYPH KIHIIIBKY H YITKOIKEHHS
nepuepuIHUX HEPBIB.

®epment KK 3axwumiae kimiTuHHI MeMOpaHU Bijl
TpaBMyBaHHs. TeHIEHLIs 1O 3HM)KEHHS aKTUBHOCTI
KK — neraTuBHa o3HaKa, sika BigoOpaykae modar-
KOBHH TIpoIriec pyHHYBaHHS KIITHHHUX MeMOpaH
M’S131B, YIIKOKEHHX MIHHO-BHOYXOBOIO TPaBMOIO.

Otpumani pe3yabTaTH MOXYTh OyTH 3aCTOCOBa-
Hi JUISl BUSIBJICHHS BAXKKOCTI IMaTOJIOTTYHUX MTPOIIECIB
y MaIi€HTIB MiCIsl TPABMAaTUYHOTO YIIKO/KEHHSI T1e-
pudepUIHUX HEPBIB 1 iMIeMiYHO KOHTPAKTYPH, a Ta-
KO TiJ] YaC BU3HAYCHHS JOILIIBHOCTI MPOBEIACHHS
OIIEPAaTUBHOIO BTPYYaHHS.
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