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JlocnmipkeHHsT ~ MPUCBSYEHE BUBYECHHIO e(eKTIB, OOTpYHTYBAaHHIO
BIIPOBA/DKCHHS TIpenapariB MeTa0oyiuyHOl Jiii B SIKOCTI KOMIIOHEHTY 1HTEHCHUBHOI
Tepamii B TMepionepaliifHoMy TMepiojl OaraToeTamHOl OINEepPaTUBHOI KOPEKIii 3
nepiojlaMu O4iKyBaHHS MPHU MOJIITPABMI.

Oco06muMBa 3HAYUMICTh TOCTPOi MAacCHMBHOI KpOBOBTpaTH B IaTOreHe3i
TpaBMaTUYHOI XBOpOOM Ha JaHUM Yac BBaKaeTbcsa Oe3zamepeuHoro. Came TOMy
YCYHEHHsS JedinuTy 00’€My HHUPKYJIIOIY0i KPOBI € MPIOPUTETHUM HAMPSIMKOM
1HTeHCUBHOI Tepamii. ['imokcid, rinomepdy3is, 1mIeMis MBHJIKO HMPU3BOIATH 0
aKTUBAIlll 3aXMCHO-TIPUCTOCYBAIILHUX PEAKIId 1 B MOAAIBIIOMY 10 BTOPUHHOTO
MOIIKO/KEHHSI TKaHWH. J[oCUTh OOMEXKEHWMHU € BIJOMOCTI MPO PO3BUTOK, CTYIIHb
BUPXEHOCTI aJaNTHUBHUX pEAKUId TMpU TOKKIA MOENHAHIM TpaBMI Ha T
OTICPAIIHHOTO CTpecy MpHU HEOOXITHOCTI MPOBEACHHS cepli eTamHUX OINepPaTUBHHUX
BTpy4YaHb. [Ipy 1bOMYy pIBEHb CMEpPTHOCTI ¥ YCKJIAaJHEHb MpU MOJITPABMI
3aJUINAETHCS JIy’)KE BHUCOKMM B YChOMY CBITi. Y 3B’S3Ky 3 UMM BHUAAETHCSA
aKTyaJIbHUM JOCTI/DKCHHS ¥ BIPOBA/PKCHHS HOBHX aJTOPUTMIB JIKYBaHHS 3
BUKOPUCTAHHAM €(EeKTUBHUX METa0OMIYHUX 3aC001B (hapMaKOJOTTUHOI KOPEKIIii.

UucenbHl JMOCHIDKEHHSI TIOKa3ylOTh, IO BBEJCHHS AHTHUOKCHUIAHTIB Ta
AHTUTIMOKCAHTIB MO 3 PIANHAMU, TPU3BOIUTH JI0 MIOCTYOBOTO 301IBIIICHHS PIBHS
BIDKMBAHHS 32 PaXyHOK 3HAYHOTO 3HMKEHHSI OKUCHOTO CTPECY, 3aMajibHO1 BIAMOBIII,
HOpMaJIi3alli romeocrady. B 1minoMy, B gaHUN 4Yac CIEKTP PEUYOBHH, IO MAIOTh

AHTUOKCUJIAaHTHI Ta AHTUTIMOKCAHTHI BIACTHUBOCTI, JOCUTh Iupokuil [bapaHoBa



HB., JlaatyxoBa H/., 2019; Kykec BI'., [IpokodreB Ab., 2016]. Tak inTepec mo
BHUBUYEHHS 3BUUAHOTO TMPOMIKHOTO MPOIYKTY IMiKOII3Y — ppykTo30-1,6-nudocdary
OCTaHHIM YacoM 3piC, 3aBISIKU MIATBEPHKECHHIO HOTO0 KOPUCHUX €(EKTIB.
PizHOMaHITHI JIOoCHiKeHHS N VItro Ta in VIVO mpuiyckaoTh, mo (pykro3o-1,6-
nudocdaTr BUKIMKAE 3aXUCT KIITHH 1 TKAHUH B HAMPI3HOMAHITHIIIMX IIKITHBUAX
yMOBax, 1 1€ MOX€ TpaTd IpsAMYy pojib Yy peryisiii 6araTboX OOMIHHUX IIUISXIB,
YUHUTH 3aXHUCHY /110 B PI3HUX THUIMAX KIITHUH 1 TKAHUHAX (BKJIIOYAIOYU MO30K, HUPKH,
KHIICYHUK, TICUIHKY Ta ceplie) MpOTH Pi3HUX MmKiaauBux uynHHUKIB [Alva N., Alva
R., 2016; Wang W., Liu M., 2017].

He muBnsumce Ha Te, MmO 3axXWCHI BIACTUBOCTI (pykTo30-1,6-mudocdary
JIETAIBHO OIKCAaHI B Cy4acHI| JIiTepaTypl, MUTaHHA BUKOPUCTAHHS JaHOI pEYOBUHU B
KOMIUIEKCHOMY JIIKYBaHHS TPaBMaTHYHOI XBOpOOM HE BUBYAIIOCH M 3AMIIAETHCS
BIJIKDUTHUM Ta aKTYaJIbHUM.

Merta nociiKeHHs moJisiraja B MiABUIICHH] €EKTUBHOCTI JIIKYBaHHS XBOPUX
Ha TPAaBMAaTH4YHY XBOpPOOY, IO NOTPEOYIOTh OaraToeTarHy ONEpPaTHUBHY KOPEKLIIO 3
nepiojlaMi OYIKYBaHHS TIpH TOJITpaBMi, UIUISIXOM YAOCKOHAJIGHHS METO/IiB
npoIIaKTUKA MICISONEPAIHUX YCKJIQJAHEHb I1J] Yac MPOBEJICHHS 1HTEHCHUBHOI
Teparii B epionepamiinoMy mepioji.

Hnst pgocsirHeHHst 1iei MeTu Oyio chopMyJbOBaHO HACTYMHI 3aBlIaHHS:
1) OwmiHWTM CcTaH MAIiEHTIB B MepionepamiifHoMy Tepioai Npu OaratoeTarHin
OTEpAaTHBHIM KOPEKIii Ha MiJACTaBl MOPIBHSHHA 3arajbHUX (YHKIIOHATBLHUX
MOKA3HUKIB OpPraHi3My; 2) BUBUYUTHU MOKA3HUKH CUCTEMHOTO TPAHCIOPTY KUCHIO B
nepionepaniiHoMy Mepiojli y XBOPUX Ha TpaBMaTUUYHY XBOpOOy Mpu OaratoeTamnHii
OTEpAaTHBHIM KOPEKI[ii B yMOBaxX IMPOBEJAEHHS CTaHIApPTHOI Ta YIOCKOHAJICHOI
IHTEHCUBHOI Teparii; 3) gocmiauTd MOpGOMETPUYHI MapaMeTpu E€pPUTPOLHUTIB B
nepionepariiHoMy Tepioal, Yy XBOPUX HA TpPaBMATHYHY XBOpPoOy TIpHU
OararoeTanHiil oOnepaTUBHIA KOPEKIi 3a yMOB NpHU3HAYEHHS CTAaHIApTHUX Ta
ONTUMI30BaHUX AJITOPUTMIB IHTEHCUBHOI Teparii; 4) OIIHUTH CTaH MEPEKHUCHOTO
OKHCIICHHS JIIMIIIB Ta MeTa0OJIYHI MOKA3HUKU EPUTPOIUTIB B TEepiomnepariinomy

nepiofl, y XBOPUX Ha TpaBMAaTU4YHy XBOpoOy mpu OaratoeranHiii onepaTUBHIN



KOpEKI[ii 3a YMOB MpHU3HAYEHHS CTAHJAAPTHUX Ta ONTHUMI30BAaHUX AaJITOPUTMIB
1HTE€HCUBHOI Tepamii;
5) mpoBecTH TOPIBHSJIBHUM aHaji3 W OOIPYyHTYBaTH JOILLIBHICTH 3aCTOCYBaHHS
3allpOIIOHOBAHMX BapiaHTIB IHTEHCUBHOI Teparii y XBOpUX Ha TPaBMAaTUYHY XBOPOOY
npu OaraToeTarHii onepaTuBHIN KOPEKITIi.

Jlo mocmimkeHHs BKItOUYeHO 88 martieHTiB y Bimi 18-60 pokiB 3 MoJIITpaBMOIO.
JIyist TOCSATHEHHST TIOCTABJICHOT METH Ta BUKOHAHHS 3aBAaHb narieHTH, (N=88), Oynm
po3aiiieHl Ha 2 Tpynu, 3a AoMonoror (¢iKCOBaHOI MPOCTOi paHjomizalli i3
3aCTOCYBAaHHSAM METONy BHUMankoBux uuceln. Ilamientn rpynu I (n=32) otpumyBanu
crangaptHy IT 3a nokanbHuMm mpotokosiom. I'pyma II (n=56) Bkirouana maii€HTIB,
SKUM J0JJaTKOBO J0 CTaHAapTHOTro komiuiekcy I'T mpoBoamiocs ikyBaHHS pO3YMHOM
D-¢dpykTo30-1,6-nudocdar HatpieBoi com rigpary 150 mr/kr 2 pasum Ha 100y
BHYTPIIIIHBOBEHHO KparnebHO 31 mBHAKICTIO 10 mit 3a xBuwinHy mipotsarom 10 gHiB. ¥V
BCIX BHMAJKaxX JIKyBaJIbHUN mpoliec OyB MOJIICHUN Ha JEKUIbKAa €TamiB 3T1IHO
cTparerii OararoeranHoi onepatuBHOI Kopekuii. Ilepmmii eran (mo 24roauH)
BKJIIOYaB 3a0e3leueHHs] MPOXIMHOCTI auxanpHuX nupixie, [IBJI, miarpumky
TEMOJMHAMIKH, 3aXOAW IOJ0 3YNUHKH KPOBOBTPATH, MPOTHIINOKOBAa Teparis. Ha
MepIioMy eTari MPOBOAMIIM OIepailii, M0 TMOB's3aHl 3 3YMUHKOK KPOBOTEUl
(;rarmopoToMmisi, ApEeHYBaHHS IUIEBPalbHOI TIOPOKHMHHM 3a bromay, crabimizaris
CEerMEHTIB MEpeJOMIB anapaTaMu 30BHIIIHBOI (iKcallli W NepBHUHHA XipypriuyHa
oOpoOka paH y BHMAAKaX BIAKPUTHX TEPEIIOMIB TpPyO4acCTHUX KICTOK, SIKI
CYNpOBOJIKYBaliMcs KpoBoTeuero). Ha apyromy erami (2-15 no6a) mpomoBxxyBaiu
MPOTHUIIIOKOBY Teparmito, Ipu cTabiiizaiii reMOoJuHaMIKU TPOBOAWIM BIJICTPOYEHI
oreparii 3 KOPeKIlli mepeaoMiB KpPyImHUX TPyOUacCTUX KICTOK (TI€UOBOI, CTETHOBOI,
KICTOK TOMUIKM ¥ ix kKomOiHaii). [TpoBoauian KOMILJIEKCHY OLIHKY €(EeKTUBHOCTI
JaHoi Teparii B TOCTPOMY Ta PaHHbOMY IEpiOAl TPAaBMATHYHOI XBOPOOHU, OINIHKY
YCKJIaJHEHb, SIKI BUHUKJIM B PaHHROMY Ta MI3HbOMY TEPIOl TPaBMATHYHOI XBOPOOH
i (akTopH, 110 COPUSIIU iX PO3BUTKY.

Jlns  omiaku edekTuBHOCTI cxeMm ontumizoBanoi IT BusHayamm psn

MOKA3HUKIB MpPU HAIXOJKEHHI XBOPOro N0 omepauiiHoi (1-# eram HoCiiKeHHs),



yepe3 24 ronunu (2-i eTan JOCHiKeHHs), Ha 3 100y (3-i eTan MOCTIIKEeHHS), HA 5
no0y (4-i1 eranm mocmikenns), Ha 14 o0y (5- eTam MOCHIIKEHHS) MPOBEICHOT
tepamii 1 Ha 30 moOy (6-i eram mociimxkeHHs) abo amOynartopHo. IIpoBoauBcs
MOHITOPUHT  BITaJbHUX (QYHKIIA 3 BHU3HAUEHHSM TMOKAa3HHUKIB IICHTPAIbHOI
reMOJIMHAMIKM 3a JOMOMOTOI0 TETPANOIsIpPHOiI TpynHOi peorpadii, MOHITOPUHT
JUXaHHS Ta MYJIbCOKCUMETPIsl, TEPMOMETPIsi, BU3HAUCHHS B KPOBI EPUTPOIIMUTIB Ta 1X
MOp(HOMETPUYHUX TMOKA3HUKIB, KOHIICHTpAIlli TJIIOKO3M, KPEaTWHIHY, CEYOBHHH,
3arajibHOro  OUTipyOiHYy Ta #oro (pakxiii, aKTHUBHOCTI amiHOTpaHcdepas,
enektponiTiB. [lapamerpum KIITHUHHOrO MeTaboOi3My, KHCHEBOTO CTarycy U
MEPEKUCHOTO OKHWCIICHHS JIMiAIB BU3HAYaIM 3riAHO AuHaMmiku piBHA AT®, 2,3-
nudocdoriinepary, JaKTaTy, MipyBaTy, 1HIEKCaM JIOCTaBKU Ta CIOKUBAHHS KHUCHIO,
KOe(iIIEHTY €KCTpaKIlii KHCHIO, MAJIOHOBOTO JlajbJEriy Ta JIIEHOBUX KOH IOTaTiB.
JlabopaTopHi TIOKa3HMKM BHUBYAJIMCS 3a JIOMOMOTOI YHI(IKOBAHMX METOJIUK.
PesynpTaTtu nocnikeHHsT 00poOsieHi 3 3actocyBaHHAM t-tecty CThloJieHTa a0o
HenapameTpuuHoro W-kpurepito Binkokcona. [Ioka3HUKM 4acTOT MOPIBHIOBAIM 32
JIOTIOMOT'O0 KpHUTEpito Xi-kBajpar [lipcona.

[Ipu po3rmsini pe3ynbTaTiB JIOCHIIKEHHS IMOKa3HUKIB BCTAaHOBJICHO, MIO Y
MAIIEHTIB JOCHIKYBAaHUX TPYN TPHU HAIXOHKEHHI 10 CTaIlllOHApy Majd Micie
MOPYIICHHS! TEMOJIMHAMIKH, TTapaMeTPiB TOMEOCTa3y, 3CyB METaOOIIYHHUX IMPOIIECIB
BOIK aHAaepOOHOr0 IUXaHHs, aKTUBALlIS peaklii nepokcuaamnii. ['inogrnHaMiuHul TUIT
HEHTPAIbHOI TEMOJWHAMIKA CBIJYMB TIPO PO3BUTOK TE€MOPAriyHOTO IIOKY B
pe3ynbTaTi MacUBHOI MoJiTpaBMU. Hu3bkuil cepuieBuil 1HAEKC CIyryBaB OJIHIEIO 3
NPUYMH TIOPYIICHHS JOCTaBKM KHCHIO J0 TKaHWH, IO IMiATBEPIKYBaJIOCh
MIJBUIICHHSAM KOe(DIIieHTy eKCTpakiii KHCHIO0. BojgHodac BHSBIEHO, IO PIBHI
TJIKeMIl, JJaKTaTy Ta MipyBaTy JEMOHCTPYBAJIU Pi3KUM AucOanaHC CIIBBIIHOUICHHS
aecpoOHUX/aHAepOOHUX METa0OJIYHUX TMPOIECIB Ha TJII BIpPOTAHOI 1mieMii Ta
rinokcii. Big3HaueHO aKTHBI3AIlil0 KOMIICHCATOPHHX MEXaHI3MIB (Taxikapiis Ta
NIJBUILIEHHS 3arajbHOro mnepuepuyHoro CyJIMHHOTO OIOpYy), MIJBUILIEHHS
PE3EPBHUX MOMJIMBOCTEH CHCTEMH TPAHCIIOPTY KHUCHIO (MMiABUINECHHS piBHA 2,3-

JI®PI') 32 po3BUTKY MACUBHOI KPOBOBTPATH.



OOTpyHOTOBaHO Ta BIPOBAHKEHO KOMIUIEKC ONTHUMI30BAaHOI 1HTEHCHBHOI
Teparii, mo 3a0e3MmeyyBaB MBUIIITY CTa0LII3aIlil0 TeMOIUHAMIKH, TOCTOBIPHO Kparili
MOKa3HUKMA CKOPOYYBAJIbHOI 34aTHOCTI M MPOJYKTUBHOCTI Ceplisl, MOJIMIIEHHS
JIOCTABKH 1 CITOKMUBAHHS KUCHIO.

Bixe Ha nmpyromy erami JOCHIKEHHSI MOKa3HUK CEPEIHBOrO apTepialibHOTO
tucky (CAT) 30umbimryBaBcss Ha 10% B rpymni TAalmi€HTIB 3 ONTHMI30BaHOMO
IHTEHCUBHOIO Tepari€io, Ta Ha 28% B TpyIi 3 TPAIUILIHHOIO IHTEHCUBHOIO TEPAITi€l0
(66,2+5,6 mm Hg Ta 79,7+8,5 mm Hg, p<0,001), cepuesuii inaekc (CI) nmepeBuiryBan
2,5 1/xB./M° , 3 JOCTOBIPHOIO pisHHIEI MikK rpymamu (t=5,33, p<0,001). Y gapHuii
06’em cepii (YOC) Ta ynapuwmii innekce cepii (YIC) B I-ii rpyni 3amuiramucs maike
Ha TOMEPEIHbOMY piBHI, TOJI SIK Y TPyl 3 ONTHUMI3aIl€l0 IHTEHCHUBHOI Tepartii
3pociu mpubim3Ho Ha 12% (p<0,001). Ha TperboMy eTami y XBOpHX, SKI
OTPUMYBAJIM OINTHMI30BaHy I1HTEHCHUBHY Tepamito 3a paxyHok D-¢dpyxro3zo-1,6-
mudochar HATPIEBOI COMI TiApaTy, BIAMIYAETHCS OUIBII MOTYXHA CKOPOYYBaJIbHA
3naTHICTh Miokapaa, YOC y XBOpUX IpylH TpaJuLIAHOI IHTEHCUBHOI Teparlii Csras
58,4+5,0 M1, B TOM Yac, SIK y XBOPUX ONTHMI30BaHOI IHTCHCUBHOI Teparrii KOJIMBaBCS
B Mmexax 61,1+3,6 mn (t=2,96, p<0,001), VIC cranoBur 30,0+2,9 MIT/M? npu
TpamuuiiHOMy BapiaHTi iHTeHCHBHOI Tepamii Ta 34,2 + 5,5 wwM® 1pu
ONTHUMI30BaHOMY BapiaHTi Tepamii (t=3,99, p<0,001). CAT na ganomy etari Ha (GoHi
TpaJMIIiiHOI 1HTEHCHUBHOI Tepamii nopiBHioBaB 84,4447 mm Hg, a Ha Qoni
ontumizoBanoi IT 97,1+£5,7 mm Hg (t=10,7, p<0,001). BinOyBaeThbcst 3HUKECHHS 10
HOPMAJIbHUX BEJIWYHMH 3HAYCHHS 3arajlbHOTO MEpUGEPUIHOTO CYAUHHOTO OIOPY
(3TICO) mo 1455+109 murxcxeM ° Ta 1270+115 auaxcxeM  Bigmosimwo B I-if i II-
i rpymax (t=7,44, p<0,001). Hopmamizamii mapaMeTpiB KHCHEBOTO TOMEOCTa3y
BJIaBaJIOCS] JIOCATTA Ha YETBEPTOMY eTaml JOCHIIKEHHs. PI3HULS MOKa3HUKIB
KHCHEBOTO CTAaTyCy B Tpymax JOCHIDKEHHS OOyMOBJIEHA PIi3HUM MOTECHIIIAIOM
G1310JI0TIYHUX PE3EPBIB OpPraHi3My Ha TJII TEMOPAariyHOro MIOKY CHPUYNHEHOTO
MOJIITPaBMOIO, SIK1 HE BIJMOBIIATM METa00IIYHUM TTOTpedam.

Husbkuii cepueBuii BUKu 00OyMOBIIIOBaB 3HM)KEHHS JIOCTaBKHU KucHIO 1DO,.

AHaJi3 pe3ynbTaTiB piBHSA TOKa3HWKA CHoKuBaHHS KuCHA VO, Ha apyromy i



TPETHOMY €Tamax JOCIHIKEHHS MaB PI3HOCHPSIMOBAHHWI XapakTep 3MiH y Tpymnax
nocnimkenHs. Ha tperbomy erami pocmimkeHHs 1VO, OyB 3HAUYHO BHILUM Y
MaIi€HTIB TPYNHU 3 ONTUMI30BAHOK 1HTEHCHBHOI Tepamii 1 JopiBHIoBaB 134,1£25,5
MII/XB./M”, TOJIi SIK B TPYIIi TpamuuiitHoi iHTeHcnBHoi Teparmii iVO, ckmas 107,3+15,9
mir/xB./M’ (t=5,37, p<0,001). IIpu upomy xoedirieHT excrpaxiii kucuio KEO, csras
B [-if rpymi - 29,44+4,5 % Ta B 1I-# - 29,8+6,3%.

JloBenieHO, MOILIIBHICTh 3aCTOCYBAHHSI ONTHMMI30BAaHOI 1HTEHCHBHOI Tepamiii
MOJISITAa€ B TOMY, 11O B MOPIBHSAHHI 3 TPATUIINHOIO 3a0€3Meuy€e JOCTOBIPHO IIBHUIIIIEC
BiTHOBJIEHHSI Mop(omMeTpuunux napametpiB eputpouutis: MCH, MCHC ta RDW-
CV. lle peanizdyeTbcs 3a paxyHOK Kpamioro BiTHOBJICHHS EPHUTPOIUTIB, IO
CYNPOBO/IKYBAJOCh OUIBII BHUCOKUMH TOKa3HUKAMH O0’€My, Bard 4YEpBOHUX
KpPOB’SIHUX TUIEIb, PIBHEM I'€MOIJIO00IHYTBOPEHHSI B HUX M BIPOTIIHMM KOJHMBAHHSIM
KUIBKOCT1 MOJIOJIUX ()OPM €PUTPOLIUTIB.

BcranoBieno minBuileHHs piBHA AieHOBUX Koo 'toratiB (JIK) Ta manoHoBoro
nianpaeriny (MIIA) no 5-oi noOu, sIK CBITYEHHSI JOCUTh BHCOKOTO PIBHSI MPOIIECIB
MEPEKUCHOTO OKUCIEHHS JIMiAIB, MO0 OyJ0 00YMOBJIEHO PO3BUTKOM TPaBMAaTHYHOI
XBOpOOM Ta WMOBIPHOIO BIANOBIAII0 OpPraHi3My Ha HaJIXO/DKEHHS MPOIYKTIB
nepokcuaarii 3 00JacTl MOIIKOMKEHHS Ha eTalll JOJAaTKOBOTO BIATEPMIHOBAHOTO
OTICPATHUBHOI'O BTpyYaHHs, IpoBeeHoro Ha 4,7+1,3 no0Oy marienram I-oi rpymnwm, Ta
Ha 4,5+1,1 noOy namientam II-oi rpymnu.

AHTHOKCUAAHTHUN 3axucT OyB OUIbII €(EKTUBHHM Yy TAIIEHTIB TPyHu 3
ONTHMI30BaHOIO 1HTEHCUBHOIO TEpami€l, B TMOPIBHSAHHI 3 TPYNOI TPaaHULIiiHOI
IHTEHCUBHO1 Teparii, Tpo 10 CBIAYUTH JOCTOBIPHI BIAMIHHOCTI B JMHaMIIl PIBHIB
MEPBUHHUX Ta BTOPUHHUX IMPOAYKTIB pEaKIliil mepokcuaalii y mociimkyBanux. Ha
TpetboMy eTami piBeHb JIK HaOyB cBoro makcumanbHoro 3HadeHHs — 1,134+0,043
mMmoub/n B I-it rpymi ta 1,080+0,068 mmons/n y II-i rpymi (W 370, p<0,001). Ha
YeTBEpTOMY eTami JOCHiKeHHs mnomiTHe 3HkeHHs piBHA K mo 0,869+0,073
MMOJIB/JT B TPyHi TpaaulUiiHOI 1HTEHCUBHOI Tepamii, Ta 10 0,6214+0,089 mmonb/a B

IpyIli ONTUMI30BaHOI iHTeHCHBHOT Teparmii (p<0,001).



OnTumizoBaHa IHTEHCHMBHA Tepamis MOPU3BOAWIA A0 OLIbII IIBHJIKOTO
BITHOBJICHHS OallaHCy MIXK aepOOHMMHU Ta aHAepOOHUMHU METabOIIYHUMU MPOIIECAMH,
no 360utbmieHHss piBHT ATO 1 2,3-JIOI° B epurponurax, M0 IiJBHUIIYE
(GYHKI[IOHATBbHUI TMOTEHIIall €PUTPOIMTIB, CHpPHUAE TMOBHOIIHHOMY 3a0e3MeYeHHIO
TKaHUH KUCHEM, MIATPUMYE KIITUHHE JAUXAHHA 1 HE Ja€ MOXJIMBOCTI PO3BUHYTUCS
OKHUCJTIOBAJILHOMY TOIIKO/DKEHHIO TKAHWH, CHPHUS€ MIATPUMII KOMIIEHCATOPHUX
MEXaHI3MIB Ta 3MEHIIECHHIO KIITUHHOI TIMOKCIi, MIATPUMYIOUH aJeKBaTHUN
MeTa0o0J113M KUTTEBO BXKJIMBUX OpPIaHiB.

Busnaueno, mo onTtmMmizoBaHa IHTEHCHMBHA Teparis 3a0e3mnedye TOCTOBIPHO
HIWOKYMM pPIBEHb YCKIIAJHEHb, MEHIIY MOTpeOy B MNPOAOBXKEHHI BHUKOPUCTAHHS
nopaznperaniny (I rpyma — 40%, II rpyma — 20%, %°=0,034, p<0,05) ii xopormi
CTpOKHM nepeOdyBaHHs y BIAAUICHH] 1HTeHCUBHOI Tepamnii (I rpymna - 21,1+9,9 no0wu, II -
16,9£7,8 nobu, p=0,03). BusBieHO IOCTOBIpHE 3HMI)KEHHS YaCTOTH BUHHUKHEHHS
penamproi mucdyekmii (I rpyma — 56%, II — 25%, %*=8,594, p=0,004) ,
Tpomboremopariaaux (I rpyma — 40%, Il rpyma - 16%, x°=6,548, p p<0,05) Ta
indexiiino-3anansuux yekmamuens (I rpyma — 72%, II rpyma — 29%, y°=14,972,
p<0,001) y rpyni xBopuX, siki oTpuMyBau MoaudikoBany IT.

HaykoBo oOrpyHTOBaHO Ta JOBEACHO OTPUMAaHUMH  pe3yJibTaTaMu
JOIUTBHICTh 3aCTOCYBAHHSI OITHMI30BaHOI 1HTEHCHBHOI Tepamii y XBOpPUX Ha
TpaBMaTU4yHy XBOpoOy mpH OaraToeTamHiil ONEpaTUBHIM KOPEKUli 3a pPaxyHOK
JIOJIATKOBOTO TMpU3HA4YeHHS po3unHy D-dpykro3o-1,6-nudochar nHatpieBoi comi
rigpaty 150 mr/kr 2 pa3u Ha 100y BHYTPIIIHBOBEHHO KpamesibHO 31 MBUAKICTIO 10
M 32 XBWIMHY mpotsroM 10 guiB.Hamu npumyckaerbcs, 1m0 OTpUMaHl JaHi €
MOKAa3HUKOM PIBHS OUIBIIOI TOTOBHOCTI EpUTPOIMTIB TAIEHTIB TPymu 3
ontuMizoBaHo IT 10 jgoHaIli KUCHIO 3a paxXyHOK 3HMXKEHHSI CIOPIHEHOCTI, IO
noB’si3aH0 3 Oe3mepebiifHol0  poOOTOI0 MEXaHi3MIB KOMIIGHCAIli B yMOBax
BiJicyTHOCTI nedinuty docdaris.

KuarwuoBi cjoBa: mnojiTpaBma, IHTEHCHMBHA Teparis, IIOK, OarartoeramHa
oTepaTMBHA KOPEKIIisl, TeMOJMHAMIKa, TIMOKCis, onepaiiiauii crpec, D-dpykTo3o-

1,6-nudocdar HaTpieBOi COJII TIAPAT, YCKIATHEHHS.
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Content

The study is devoted to investigation of the effects, justification of the
metabolic drugs administrution as a component of intensive care in the perioperative
period of multistage surgery correction with waiting periods at polytrauma.

The special significance of acute massive blood loss in the pathogenesis of
traumatic disease is currently considered indisputable. That is why eliminating the
deficit of circulating blood volume is a priority of intensive care. Hypoxia,
hypoperfusion, ischemia quickly lead to the activation of protective and adaptive
reactions and subsequently to secondary tissue damage. There is very limited
information about the development, the severity of adaptive reactions in severe
combined trauma on the background of operative stress when it is necessary to
conduct a series of staged surgical interventions. The level of mortality and
complications in multiple trauma remains very high throughout the world. In this
regard, it seems important to study and implement new treatment algorithms using
effective metabolic means of pharmacological correction.

Numerous studies show that the administration of antioxidants and
antihypoxants, along with fluids, leads to a gradual increase in survival level by
significantly reducing oxidative stress, inflammatory response, normalization of
homeostasis. Currently, the range of substances with antioxidant and antihypoxant
properties is quite wide. Therefore, interest in the study of conventional glycolysis
intermediate fructose-1.6-diphosphate (FDP) has increased recently, due to

confirmation of its beneficial effects. VVarious studies in vitro and in vivo evidance



that FDP causes cell and tissue protection in a variety of harmful conditions and it
may play a direct role in the regulation of many metabolic pathways.

Although the protective properties of FDP have been extensively described in
the current literature, the use of this substance in the complex treatment of traumatic
disease has not been studied and remains open and relevant.

The purpose of this study was to increase the effectiveness of treatment the
patients with traumatic disease requiring multistage surgical correction with waiting
periods at polytrauma, by improving methods of prevention of postoperative
complications during intensive care (IC) in the perioperative period.

Objectives of the study were: 1) to evaluate the condition of patients in the
perioperative period at multistage surgical correction based on a comparison of
general functional indicators of the body; 2) to study the indicators of systemic
oxygen transport in the perioperative period in patients with traumatic disease at
multistage surgical correction in terms of standard and improved intensive care; 3) to
explore the morphometric parameters of red blood cells in the perioperative period in
patients with traumatic disease at multistage surgical correction in terms of standard
and optimized algorithms of intensive care; 4) to investigate the state of lipid
peroxidation and level of red blood cells metabolism in the perioperative period in
patients with traumatic disease at multistage surgical correction in terms of standard
and improved intensive care; 5) to carry out the comparative analysis and to
substantiate expediency of application of the offered algorithms of intensive care in
patients with traumatic disease at multistage surgical correction.

The study included 88 patients aged 18-60 years with polytrauma. To achieve
this goal and perform tasks, patients (n = 88) were divided into 2 groups, by fixed
simple randomization using the method of random numbers. Patients in group | (n =
32) received standard IC according to the local protocol. Group Il (n = 56) included
patients who, in addition were treated with infusion of D-fructose-1.6-diphosphate
sodium hydrate 150 mg/kg in addition to standard care. It was administered
intravenously at a rate of 10 ml per minute over 10 days from the time of admission

to the operating room. The peculiarity of the studied patients was that in all cases the



surgical correction, according to the concept Damage Control, carried out in stages.
The first stage (up to 24 hours) included airway patency, mechanical ventilation,
hemodynamic support, measures to stop bleeding etc. At the first stage conducted
operations related to stop bleeding (laparotomy, drainage of the pleural cavity
according to Biilau, stabilization of bone fracture segments by external fixation
devices and primary surgical treatment of wounds in cases of open fractures of
tubular bones accompanied by bleeding). At the second stage (2-15 days) shock's
managment therapy was continued. In case of stabilization of hemodynamics delayed
operations on correction of fractures at long tubular bones (humeral, femur, shin
bones and their combinations) were carried out. A comprehensive assessment of the
effectiveness of this therapy in the acute and early period of traumatic disease, the
assessment of complications that occurred in the early and late periods and the factors
that contributed to their development were conducted. To assess the effectiveness of
IC schemes, a number of indicators were determined when the patient was admitted
to the operating room (1st stage of the study), after 24 hours (2nd stage of the study),
on day 3 (3rd stage of the study), on day 5 (4th stage of research), on the 14th day
(5th stage of research) of the carried-out therapy and on the 30th day (6th stage of
research) or outpatient. Vital functions were monitored to determine central
hemodynamic parameters using tetrapolar thoracic rheography, monitoring of
respiration and pulse oximetry, thermometry, determination of erythrocytes and their
morphometric parameters in blood, glucose concentration, creatinine, urea, total
bilirubin and its fractions, aminotransferase, electrolytes. The parameters of cellular
metabolism, oxygen status and lipid peroxidation were determined according to the
dynamics of ATP, 2.3-diphosphoglyceric acid (2,3-DFG), lactate, puruate, oxygen
delivery and consumption indices, oxygen extraction coefficient, malondialdehyde
and diene conjugates. Laboratory findings were studied using standardized methods.
The results of the study were processed using Student's t-test or non-parametric
Wilcoxon W-test. The frequency indices were compared using the Pearson’s xi’ test.
It was found that patients in the study groups on admission to the hospital had

violations of hemodynamics, homeostasis parameters, shift of metabolic processes



towards anaerobic respiration, activation of peroxidation reactions. The hypodynamic
type of central hemodynamics indicated the development of hemorrhagic shock as a
result of massive polytrauma. The low cardiac index was one of the reasons for
impaired oxygen delivery to the tissues, which was confirmed by an increase in
oxygen extraction coefficient. In turn, the levels of glycemia, lactate and pyruvate
shown a sharp imbalance in the ratio of aerobic / anaerobic metabolic processes
against the background of probable ischemia and hypoxia. Massive blood loss was
characterized by activation of compensatory mechanisms (tachycardia and increased
total peripheral vascular resistance), by increased reserve capacity of the oxygen
transport system (increased levels of 2,3-DFG). The application of the optimized
intensive care provided faster stabilization of hemodynamics, reliably better
indicators of contractile ability and productivity of the heart, improvement of delivery
and oxygen consumption. This conclusion is based on the results obtained at the
second and third stages of the study.

In the second stage, the mean arterial pressure (MAP) increased by 10% in the
group of patients with optimized IC, and by 28% in the group with traditional IC
(66.2 £ 5.6 mm Hg and 79.7 + 8.5 mm Hg, p<0.001) , cardiac index (Cl) exceeded
2.5 I/min/m?, with a significant difference between groups (t = 5.33, p<0.001).
Cardiac stroke volume (CSV) and cardiac stroke index (CSI) in group | remained
almost at the previous level, while in the group with optimization IC they increased
by about 12% (p<0.001). In the third stage, patients who received optimized IC due
to D-fructose-1,6-diphosphate sodium salt hydrate, there is a more powerful
contractile capacity of the myocardium, CSV in patients at group with traditional IC
reached 58.4 = 5.0 ml, in that time, as in patients with optimized IC ranged from 61.1
+ 3.6 ml (t = 2.96, p<0.001), CSI was 30.0 + 2.9 ml / m? in the traditional version of
IC and 34.2 + 5.5 ml / m® with optimized therapy (t = 3.99, p<0.001). MAP at this
stage on the background of traditional IC is 84.4 + 4.7 mm Hg, and on the
background of optimized IC 97.1 £ 5.7 mm Hg (t = 10.7, p<0.001). There is a
decrease to the normal values of systemic vascular resistance (SVR) to 1455 + 109

dynesxsxcm™ and 1270 + 115 dynesxsxcm™, respectively, in the I and 11 groups (t =



7,44, p<0,001). The normalization of oxygen homeostasis parameters was achieved at
the fourth stage of the study. The difference in oxygen status in the studied groups
was due to the different potential of the body's physiological reserves against the
background of hemorrhagic shock caused by polytrauma, which did not meet
metabolic needs.

The low cardiac output caused a decrease in iDO,. The analysis of the results
the level of iVO, at the second and third stages of the study showed a multidirectional
nature of changes in the studied groups. At the third stage of the study, iVO, was
significantly higher in patients in group with optimized IC and was 134.1 + 25.5 ml /
min / m?, whereas in the traditional I1C group iVO, was 107.3 + 15.9 ml / min./ m? (t
=5.37, p<0.001). At the same time, KEO, reached 29.4 + 4.5% in the first group and
29.8 £+ 6.3% in the second group.

The expediency of using optimized IC is that in comparison with traditional IC
it provides faster recovery of morphometric parameters of erythrocytes: MCH,
MCHC and RDW-CV. This is accomplished through better recovery of red blood
cells, which was accompanied by higher volume, weight of red blood cells, the level
of hemoglobin production and the probable fluctuations in the number of young
forms of erythrocytes.

The increase of the content level of primary and secondary lipid peroxidation
products in plasma all of patients was found to the fifth day as evidence a high level
of lipid peroxidation. Firstly, it is due to the development of traumatic disease.
Secondly, it is response of the organism to the output of lipid peroxidation products
from the area of injury at the stage of additional surgery (at 4.7+1.3 days in patients
of first group, and 4.6£1.1 days in patients of second group).

The changes in laboratory parameters are objective indexes of the presence of
significant differences in patients of compared groups. Optimized therapy used in the
treatment of patients in group Il, has a positive effect on the antioxidant protection
and reduces level of lipid peroxidation products - intermediate (DC) and final
(MDA). At the third stage, the level of DC reached its maximum value - 1,134 +
0.043 mmol / 1 in the first group and 1,080 £+ 0.068 mmol / | in the second group (W



370, p<0.001). At the fourth stage of the study there was a noticeable decrease in the
level of DC to 0.869 £ 0.073 mmol / | in the group of traditional IC, and to 0.621 +
0.089 mmol / | in the group of optimized IC (p<0.001).

The optimization of intensive care led to a faster restoration of the balance
between aerobic and anaerobic metabolic processes, to an increase in the level of
ATP and 2,3-DFG in erythrocytes. Which in turn increases the functional potential of
erythrocytes, promotes full oxygen supply to the cells, supports cellular respiration
and prevents development tissue damage. Also it helps maintain compensatory
mechanisms and reduce cellular hypoxia, supporting adequate metabolism of vital
organs.

The obtained data are an indicator of the level of greater red blood cells
readiness of patients in the group with optimized IC for oxygen donation by reducing
affinity. Which is associated with the smooth operation of compensatory mechanisms
in the absence of phosphate deficiency.

It was found that optimized intensive care provides a significantly lower level
of complications, less need to continued use of norepinephrine (group | - 40%, group
I1 - 20%, 2 = 0.034, p <0.05) and shorter period of stay in the ICU (group I) - 21.1
+ 9.9 days, II - 16.9 = 7.8 days, p = 0.03). The study has revealed a significant
decrease in the incidence of renal dysfunction (group I - 56%, Il - 25, 2 = 8,594, p =
0,004), thrombohemorrhagic (group I - 40%, group Il - 16%, ¥2 = 6,548, p p < 0.05)
and infectious-inflammatory complications (group | - 72%, group Il - 29%, y2 =
14.972, p <0.001) in the group of patients who received modified IC.

The expediency of use of optimized IC in patients with traumatic deases at
multistage surgery correction by additional appointment the solution of D-fructose-
1.6-diphosphate sodium salt hydrate is substantiated.

Key words: polytrauma, intensive care, shock, multi-stage surgical correction,
hemodynamic, hypoxia, surgical stress, D-fructose-1,6-diphosphate sodium salt

hydrate, complications.



