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PE3IOME

AkTyanbHicTb. CUHOPOM eHTepanbHOi HEAOCTaTHOCTI — Lie CKnagHui i 6aratodakTopHUi
CYIMMTOMOKOMMIIEKC, WO CYNPOBOMKYETHCS MOPYLUEHHSAM YCiX (PYHKL TPaBHOMO TPaKTy,
i € ofHi€l0 3 rONOBHUX NPUYUH PO3BUTKY €HOOTOKCUKO3Y, CUHOPOMY CUCTEMHOI 3ananbHol
BignoBigi, abgomiHanbHOro cencucy, CENTUYHOIO LUIOKY Ta MOMiopraHHOI He4oCTaTHOCTI.
Tpom603, acouinoBaHMIn 3 OHKOMOMYHUMK 3aXBOPIOBAHHAMW, € [OPYroH MNPOBIgHOK
NPUYUHOIO CMEPTi cepen XBOPMX Ha pak Micnsi NporpecyBaHHs 3axBopoBaHHSA. Po3pobka
Ta BMNpOBafpKeHHA B KMiHIYHY NPaKTUKy HOBUX METOAMK OETOKCMKaLii y OHKOMOFYHUX
XBOPMX MNiCns MynsTUOPraHNX onepawii € HaranbHOK NPobrnemoto IHTEHCUBHOI Tepanii.
Meta po6oTM — BMBUMTM €(EKTUBHICTb BUKOPUCTAHHA B OHKOSOMYHUX XBOPUX
eHTepanbHOro BBeAEHHS MNOXMOPUTY HaTPilo MiCNA MyNbTUOPraHHNX onepawin 3 CUHAPO-
MOM eHTeparnbHOI He[OCTaTHOCTI Ta AOCNIAUTN ANHAMIKY OeAKUX MapKepiB 3ananeHHs.
Martepianu i Mmetogn. byno obctexxeHo 53 nauieHTN 3 OHKOMATONOTIE, SKMM BUKOHAHI
MynNbTUOPraHHi OnepaTuBHI BTPYYaHHS Ha opraHax YepeBHOi MOPOXHWHW. XBopi Oynu
posnogineHi Ha ABi rpynu: OCHOBHa rpyna (n=27), B sKii npoBogunacb Henpsma
enekTpoximiyHa paetokcukauis (HEX[) 3a [0OMOMOrol po3yuHy FiMoXmopuTy HaTtpito
y koHueHTpauii 0,06% MeTogoM KpannuHHOI iHdy3ii 4epe3 racTpoiHTECTMHANbHUI
30HA, rpyna nopiBHAHHA (N=26) — npoBedeHO MiKyBaHHSA 3a CTaHAapTHMMW CXeMaMu.
HocnigpkeHHs npoBefeHo Ha 3-x etanax — Ao iHQysii NaClO, yepe3 ogHy #oby Ta
Ha 7-my o6y nicns 3actocyBaHHs HEX[.

[pynu 6ynu sicTaBnioBaHi 3a BikOM Ta aHAaTOMO-(pYHKLiOHANbHUMK 30HaMK OnepaTUBHOTO
BTPYYaHHSs (onepaTvBHEe BTPyYaHHsi MPOBEAEHO Ha opraHax YepeBHOI MOPOXHUHM).
Pe3synbraTty Ta ix o6roBopeHHsA. [Ins mnikyBaHHS XBOpWUX 3 eHTeparnbHOK HepocTar-
HicTHO 2-3 CTyneHss BUKOPWUCTOBYBanM METOAMKY €neKTPOXiMIYHOT  AeToKcuKauii
3a [OMNOMOrOK FiNOXMOPUTY HaTPIlo, WO NPUBOAUTL A0 3HWDKEHHS 3anarneHHs Ta Hopma-
ni3auii NokasHWKIB 3ropTanbHOi CUCTEMM KPOBi. Y XBOpUX, SIKi OTPUMYBanu Hatpii rino-
XnopuT (OCHOBHa rpyna), cnoctepirany 3HWKeHHs MediaTopiB 3ananeHHs: C-peakTBHOrO
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AAS UUTYBAHHS:

6inka (CPB) — 3 22,1 go 5,6 mr/n, iHTepneikiny-6 (111-6) — 3 14,36 go 1,55 nr/mn, Ta nokpa-
LLIeHHS MoKa3HMKiB remocTady. CnocTepirany 3HWXKEeHHS MiXKHapOAHOro HopMani3oBaHoro
BigHoweHHs (MHB), @ibpuHy, akTMBoBaHOro 4acTkoBoro TpombonnacTMHOBOrO Yacy
(AYTY), piBHa D-gumepy, Yacy 3ropTaHHs KpOBi Ta MiABULLEHHSA NPOTPOMBIHOBOIO iHAEKCY.
AHanisytoun edeKkTUBHICTb, Crif 3a3HayMTh, LWO KOpeKuis cucTemMy remoctasy Ta
pPO3BUTKY 3ananeHHs 3AJINCHIOETbCS 3Ha4yHO wwBmuAwe (Bxe Ha 1-wy faoby nicns iHdys3il
NaClO), HiX npu BUKOpPUCTaHHI CTaHAapTHUX MeTOAIB NiKyBaHHs, 3abesneuytoun npu
LibOMY nnasmo3bepexeHicTb.

BucHoBku. BnpoBampkeHHsA B nicnsonepauiiHy iHTEHCUBHY Teparnito METOAMKW enekTpo-
ximiyHoT geTokcukauii 0,06% posdnHom NaClO npu cuHapoMmi eHTeparnbHOI HeJoCTaTHOCTI
3anobirae po3BUTKY CMCTEMHOTIO 3anarneHHs Ta rinokoarynsiii.

BknoveHHA HaTpilo rinoxmnoputy B KOMMSEKCHY Micnsonepauiiiy Tepanito npoTsaroMm
0obu [03BONUNO 3HM3WUTKU PO3BUTOK 3ananeHHs (3HwkeHHsA ekcnipecii I1-6 i CPB)
Ta [OCArTU NpokoarynauiiHnx 3MiH (3HwkeHHss MHB, ¢ibpuHy, AYTY, pisHs D-gumepy,
yacy 3ropTaHHs KpOBi Ta NiABWLLEHHS NPOTPOMBGIHOBOTO iHAEKCY).

KpacHocenbcbkunii M.B., Kpyteko €.M., Maenouyerko O.C., Mununexko C.O., Mateeenko M.C. Bnnve eHTepanbHoro
BBEJEHHS riNOXNOpUTY HATPil0 Ha MeXaHi3M1 3anarneHHs i reMocTa3 y OHKOMOTYHUX XBOPUX 3 CUHOAPOMOM eHTepanbHOl
HeJOoCTaTHOCTI MiCNA MynbTMOPraHHUX onepauin. YkpaiHcekul padionoegiyHuli ma oHkonoaiyHul xypHan. 2023. T. 31. Ne 1.
C. 60-69. DOI: https://doi.org/10.46879/ukroj.1.2023.60-69
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ABSTRACT

Background. Enteral insufficiency syndrome is a complicated and multifactorial
symptom complex that is accompanied with impaired functions of the gastrointestinal
tract and is also one of the main causes of the development of endotoxicosis, systemic
inflammatory response syndrome, abdominal sepsis, septic shock, and multi-organ failure.
Thrombosis, which is associated with oncological diseases, is another common cause
of death among patients with cancer after the progression of the disease. Development
and implementation of new methods of detoxification in cancer patients in clinical practice
after multi-organ surgeries is a major problem in intensive care.

Purpose — to study the effectiveness of the enteral administration of sodium hypochlorite
in cancer patients after multi-organ surgeries with systemic inflammatory response
syndrome and to monitor the dynamics of certain markers of inflammation.

Materials and methods. 53 patients with cancer were observed after having undergone
multi-organ surgeries on the abdominal organs. The patients were divided into two groups:
the main group (n=27), in which indirect electrochemical detoxification with sodium
hypochlorite at a concentration of 0,06% was carried out by the drip infusion method
through a gastrointestinal tube, and the comparison group (n=26), in which the treatment
was performed according to standard treatment regimens. The examination was
carried out at 3 stages — before NaClO infusion, on the 1t and the 7" day after the indirect
electrochemical detoxification.

Groups were compared according to age and anatomical and functional zones of the
surgery (the surgery was performed on the abdominal organs).

Results. Patients with stage 2/3 enteral insufficiency syndrome were treated with the
method of electrochemical detoxification with sodium hypochlorite, which led to the
inflammation reduction and normalization of the hemostatic system parameters.

In patients, who were receiving sodium hypochlorite (the main group), the reduction
in inflammatory mediators was observed: C-reactive protein (CRP) — from 22.1 to 5.6 mg/I,
interleukin-6 (IL-6) — from 14,36 to 1.55 pg/ml, and also hemostatic parameters were
improved. A decrease in the international normalized ratio (INR), fibrin, activated partial
thromboplastin time (APTT), D-dimer level, blood clotting time, and an increase in
prothrombin index were observed. Analyzing the effectiveness, it should be noted
that the correction of the hemostatic system and the development of inflammation are
significantly faster (on the 1st day after the NaClO infusion) compared with standard
treatment methods while also ensuring plasma preservation.

Conclusions. The use of the method of electrochemical detoxification with 0,06% NaCIO
in postoperative intensive therapy in enteral insufficiency syndrome prevents the
development of systemic inflammation and hypocoagulation.

The inclusion of sodium hypochlorite in the complex postoperative therapy during the day
allowed the development of inflammation (a decrease in the expression of IL-6 and CRP)
to be halted and procoagulative changes (a decrease in INR, fibrin, APTT, D-dimer level,
blood clotting time, and an increase in prothrombin index) to be achieved.

Krasnoselskyi MV, Krutko EM, Pavlyuchenko OS, Pilipenko SO, Matvieienko MS. Impact of enteral administration
of sodium hypochlorite on the mechanisms of inflammation and hemostasis in cancer patients with enteral
insufficiency syndrome after multi-organ surgeries. Ukrainian journal of radiology and oncology. 2023;31(1):60—69.
DOI: https://doi.org/10.46879/ukroj.1.2023.60-69
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3B’5130K pO6GOTH 3 HAOYKOBUMMU MPOrPAMAMMH,
NAQHAMM | TEMaMK

Ctatta € hbparMeHTOM MNaHOBOI HayKOBO-A4OCHIAHOI
po6oTn [epxaBHOi YCTAHOBU «IHCTUTYT MeaunyHoi pagio-
norii Ta onkonorii im. C.M. Tpurop’eBa HauioHanbHOI
akagemii mMegudHux Hayk YkpaiHu» «Po3pobuty HOBI
TexHonorii MeTaboniyHoi Tepanii 3 ypaxyBaHHsIM enireHe-
TUYHUX MOPYLUEHb Yy XBOPMX Ha pak LUYyHKOBO-KMLLKOBOTO
TPakTy», HOMep JepxaBHOoi peecTpadii: 0118U003209,
wudpp Temun: HAMH.03.18, npuknagHa, TepMiH BUKOHaHHS:
2018-2020 pp., KepiBHUK — AMPEKTOP IHCTUTYTY, OOKTOP
Mean4Hux Hayk, npogecop M.B. KpacHocenbCbkui.

BCTYN

CuHOpOM eHTepanbHOi HEeAOoCTaTHOCTI € OAHMM i3
rPi3HNX YCKNaAHEHb, LLO BUHUKAE MiCNs BUKOHAHHA MYMbTyW-
OpraHHOI onepavuii B OHKOMOriYHMX XBOPWX. CBigYeHHsaM
LUbOro € BMCOKa YacToTa MOro nosiBu B paHHIn nicns-
onepauinHui nepiog i Le ogHa i3 ronoBHUX MPUYMH He-
cnpuaATIMBMX pesynbTaTie nepebiry nicnsonepadiiHoro
nepiogy B OHKOMNOTYHUX XBOPUX.

MoyaTkoBa iHTOKCUKaLiS, TPaBMATUYHICTb MYNsTUOP-
raHHUX onepaui, ATPOreHis aHecrtesionoriyHoro 3abes-
MeYyeHHa Ta arpecuBHiCTb XimioTepanii — 0O6’€KTUBHI
dhakTopn, WO 3yMOBMIOTL BUHWUKHEHHS B OHKOMOTYHUX
XBOpUX B paHHii nicnsonepauiiiuin  nepiog CMHAPOMY
eHTeparnbHOi He4OCTaTHOCTI.

CuHOpOM eHTepanbHOi HegoCTaTHOCTI — Ue cknag-
HVUM | GaraToakTOpHUA CUMMATOMOKOMINEKC, WO Cynpo-
BOOXKYETbCA MOPYLUEHHAM YCiX (DYHKLi TpaBHOrO TpakTy
i € OpHiel 3 TOMOBHMX MPWYMH PO3BUTKY EHOOTOKCM-
KO3y, CMHAPOMY CUCTEMHOI 3ananbHoi Bignosiagi, abgomi-
HanbHOrO CErncucy, CEenTUYHOrO LWOKY Ta MoniopraHHol
HegocTaTHocTi [1-3].

HesBaxatoum Ha iHTepec KniHiuMCTiB OO0 Uuiei npo6-
nemun, Garato acnekTiB nartoreHesy, [AiarHOCTUKN Ta
NiKyBaHHSA [0 TEenepilHbOro Yacy 3anuiialoTbCs Hepoc-
TaTHBLO AocnigxeHnvu [5].

OpHieto i3  MaTOreHeTUYHUX MNPUYUH  BUHUKHEHHS
€eHTepanbHOi HEedOCTaTHOCTI € MOPYLUEHHS KPOBOOLiry
B CNM30BIM KWWIEYHUKa, nosiBa CTasy Ta YTBOPEHHS
MikpoTpombiB. Lle cnpuuvHse iwemito Ta pyrHyBaHHS
Bap’epHoi yHKLUiT 3 BOKy CrM30BOi OOONMOHKM KULLEYHMKA,
00yMOBMOE MacuBHy TpaHCOKaLilo natoreHHux 6akTepin
B CYAWHHY CUCTeMy, CuUCTeMy BOpITHOI BeHu. CTBOplO-
I0TbCS  NaTodi3ionoriyHi ymoBM ANA PO3BUTKY Cencucy,
CYHOPOMY CUCTEMHOI 3ananbHoi BignoBif4i, NoniopraHHoi
HepocTaTHoCTi, cuHgpomy [1B3.

3a cratuctumkoro, Tpomb03, acouinoBaHU 3 OHKOMOTiY-
H/MMK 3aXBOPIOBAHHAMMW, € OPYrol NPOBIAHOK MPUYNHO
CMepTi Cceped XBOPUX Ha pak nicrns nporpecyBaHHS
3axBoproBaHHSA. 3a gaHnMm [JaTCbKoro MeanyHoro peecTpy,
MOLUMPEHICTb BEHO3HOIO TPOMOO3Y B OHKOMOTYHNX XBOPUX
HEYXUNbHO 3pOCTae, i Ha CboroAaHi y 9 pasiB € BULLOI,
HiX y 3aranbHin nonynauii [6]. IcHye TicHuin aBocnpsamMo-
BaHUN 3B'SI30K MiX Koarynsilieto Ta 3ananeHHsm [7, 8].
3ananeHHa mMoxe OyTn AK NPUYMHOID, TaK i Hacnigkom
iHayKuii koarynauii [9]. AHanoriYHUM YMHOM, pPesynsTaTom
Koarynsauii moxe 6yTn He Tinbku TpomMO03, ane 1 akTneais
3ananbHoro npouecy [10]. BugineHHa nposananbHUX me-
fdiatopiB  y 3aranbHUA  KPOBOMMWH  MPW3BOAUTL OO
CMHOPOMY CUCTEMHOI 3ananeHoi Bignosigi [11]. Meaiatopu
3ananeHHs, y CBOK Yepry, MOXyTb BNAMBATN Ha reMocTas.

Relationship with academic programs,
plans and themes

The article is a fragment of the planned research
project of the State Organization «Grigoriev Institute for
Medical Radiology and Oncology of the National Academy
of Medical Sciences of Ukraine» «Development of new
technologies of metabolic therapy taking into account
epigenetic impairments in patients with gastrointestinal
cancer», state registration number: 0118U003209, code:
NAMS.03.18, applied, period for performance: 2018-2020,
led by Director of the Institute, Doctor of Medical Sciences,
Professor M.V. Krasnoselskyi.

INTRODUCTION

Enteral insufficiency syndrome is one of the worst
complications that appear after multiorgan surgeries in
cancer patients. The evidence of this statement is the high
frequency of its development in the early postoperative
period, and it is one of the main reasons for unfavorable
results of the postoperative period course in cancer patients.

Initial intoxication, the injury rate of multiorgan surgeries,
iatrogenesis of anesthetic management, and aggressive-
ness of chemotherapy are objective factors, which contri-
bute to the development of enteral insufficiency syndrome
in cancer patients in the early postoperative period.

Enteral insufficiency syndrome is a complex and
multifactorial symptom complex that is accompanied by
impaired functions of the herbal tract and is also one of
the main causes of the development of endotoxicosis,
systemic inflammatory response syndrome, abdominal
sepsis, septic shock, and multi-organ failure [1-3].

Despite the interest of clinical surgeons in this problem,
a lot of aspects of pathogenesis, diagnostics, and treatment
have not been sufficiently researched [5].

One of the pathogenetic causes of enteral insufficiency
is the impairment of blood circulation in the mucous
membrane of the intestine, the development of stasis, and
microthrombosis. It causes ischemia and disruption of
the barrier function of the intestinal mucosa, and also
a massive translocation of pathogenic bacteria into the
vascular system, the portal venous system. Patho-
physiological conditions are created for the development
of sepsis, systemic inflammatory response syndrome,
multi-organ failure, and disseminated intravascular
coagulation syndrome.

According to statistics, thrombosis, associated with
oncological diseases, is the second leading cause of
death among cancer patients after the progression of
the disease. According to the Danish Medical Registry,
the prevalence of venous thrombosis in cancer patients
is growing steadily, and today it is 9 times higher than in
the general population [6]. There is a tight bidirectional
connection between coagulation and inflammation [7, 8].
Inflammation can be both the cause and the consequence
of coagulation induction [9]. Similarly, the result of coagu-
lation may be not only thrombosis but also activation of the
inflammatory process [10]. The release of the proinflamma-
tory mediators in the general blood circulation can lead
to the systemic inflammatory response syndrome [11].
Inflammation mediators, in their turn, can affect hemostasis.
For example, proinflammatory cytokines (TNF, IL-1B) are
autocrine and paracrine, and activate neutrophils and
monocytes. Activated monocytes and endothelial cells
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Hanpwknag, nposananeHi uutokiHi (®HIM, J1-18) gitotb
aBTOKPUHHO i MapakpuHHO, aKTUBYHOUYN HEUTPOMINK i MOHO-
UMTU. AKTMBOBaHI MOHOLUMUTW | eHaoTenianbHi  KNiTUHU
eKcrnpecyoTb TKaHUHHWIA chakTop (TD), AKMA iHiLiloe Kacka
koarynsuii. TpoM6GiH He TiNbKn yTBOPHOE 3rycTOK (PibpuHY,
ane TaKoX € MOTYXHUM CTUMYNSTOpoM pelenTtopa-1,
aktmBoBaHoro npoteasoto (MAP-1). Aktusauia [MAP-1
BUKNMKae nposanarnbHi peakLil, 30kpemMa CekpeLuito uuTo-
KiHiB | dpakTopiB POCTY, i NiABULLYE CUHTE3 MOMeKyn aaresil.
Xouya 3ropTaHHs KpOBi MOB’si3aHe i3 3ananeHHsM npu
3ananbHUX npouecax, npoteasn, Ski NoXoaATb Big KNiTWH
3ananbHOro iHINbLTpaTy akTUBYHTbCH, OepyTb y4dacTb
y wnsixax koarynsuii i pibpuHonisy [12].

3aBOsikn  po3BUTKY edepeHTonorii, sk CKIagoBoro
KOMMOHEHTA iHTEHCUBHOI Tepanii, 3’ABUNIUCA MOXITMBOCTI
ONns po3pobku Ta BTINEHHS B KMiHIYHY MNPaKTUKYy HOBMX
MEeToAMK OeTOoKCuKauil, ki MOXYTb He TiflbKU CenekTUBHO
BNAMBATU HA Ti YN iHLLI NATOreHEeTUYHi NaHKN iHTOKCKKalLlil,
a TaKkoX 3[aTHi 3MiHIOBaTU MOKa3HWKN CUCTEMU FrEMOCTAa3y.

3a pgaHumun niTepaTypu MeTogou eKCTpakoprnoparbHOi
JeToKCuKauil, Taki fK remo-, nnasmo- i niMdoKopeKLil
B KOMMSEKCHIN Tepanii CMHOPOMY iHTOKCUKaLii B OHKOMO-
rYHUX XBOPMX 3 eHTeparibHOK HeOOCTaTHICTH, Haxarnb,
He oTpMMmanu LUMPOKOro BTINEHHs B KniHiui. Hacamnepes,
Le MOB’SI3aHO 3 HasIBHICTIO 3HAYHOro CMeKTpa MpOoTUMOKa-
3aHb Ta NobiyHMX edekTiB Mpu iX BUKOpUCTaHHI. B cBowo
yepry, ue 3yMOBIIOE MOLUYK HOBUX e(EKTUBHMX METOZIB,
CNPsIMOBAHMX Ha 3HWKEHHSI EHOOTOKCMKO3Y B OHKOIOTYHUX
XBOpUX 3 eHTeparnbHOK HEeOOCTaTHICTIO Ta 3anobiraHHs
NopyLLEHb y CUCTEMI FeMOCTa3y.

OcTaHHiM Yacom Bce Oinbluy yBary npuBepTae MeTof
€NEeKTPOXIMIYHOTO OKUCHEHHS1 BiONOoriYHO aKTMBHUX Pedqo-
BMH, 3aCHOBaHWUM Ha BioXiMiYHMX Mpouecax i 3akOHOMiIp-
HOCTSIX, SKi BigbyBalTbCA B XUBi npupogi. B apceHani
3aco0biB i MeTodiB edhepeHTHOI Tepanii BEMMKOro noLuu-
peHHss HabyB MeTo4 HEenpsaAMOoro  enekTpoxXiMiyHoro
okncHeHHs (HEXO) kposi, 3gificHioBaHWIA 3a J0OMOMOro
po34nMHy TiNOXMopuTy Hatpito. loes metogy nonsrae
B TOMY, LLIO OKMCHEHHSI 3a JOMOMOIOK aKTUBHOIO KWCHIO,
NeXWTb B OCHOBI abcontoTHOi  GinblioOCTi  npoueciB
XUTTERIANBHOCTI OpraHiamy, NoOB’A3aHOr0 3 BUBEAEHHSAM
TOKCMYHUX KOMMOHEHTIB ek30reHHoro abo eHOoreHHoro
NOXOMKEHHA. [NOXMopuUT HaTpilo Mae OKUCHIOBaNbHUI
noTeHuian, NPakTUYHO NOBHICTIO aHaroriyHWM noTeHuiany
KMCHIO, O O03BONSAE OOCAITU CTUMYIMHOBaHHSA NPUPOOHMX
MexaHi3miB geTtokcukauii. MeTtoq iH(y3iMHOro BBEAEHHS
PO34YMHIB TINOXMOPUTY HaTpPito BenbMWU NEPCNEKTUBHUIN
npu nikyBaHHi €K30- Ta eHAO0TOKCUKO3y. OCHOBHUM MOKa-
3aHHAM ONS NPU3HAYEHHS HENPSIMOro EeneKTPOXiMiYHOro
OKMCHEHHS KPOBI FiNOXITIOPUTOM HaTpIto, € HasiBHICTb eHAO0-
abo eK30TOKCUKO3y 2—3 CTyMeHs, KA CMocTepiraeTbes
Yy TSKKMX XBOPUX 3 MOMiopraHHow HepoctaTtHicTio [13].
3 [Xepen HaykoBOi fiTepaTypu BiOMO, LIO PO34YMHU
NaClO matotb npsMy i Henpsamy gii. OcTtaHHA nposBns-
€TbCA 3MeHLUeHHAM arperauii TpoMOouuTiB, NENKOLMTIB,
MOCUIEHHAM MEePOKCUAA3HOIO OKUCHEHHS B HeWTpodinax.
Bce ue B uinomy CTBOpPKE nepegymoBU ANst LUMPOKOrO
BukopuctaHHa Metogy HEXO 3 metoto 3anobiraHHs
Tpom003y y AaHoi rpynu xsopux [14—16].

MeTta po6oTM — BMBYMTU €(EKTUBHICTb NiKyBaHHSA
CUCTEMHOI 3ananbHol BignoBiai Ta Koarynonatii B
OHKOIMOMYHMX XBOPWX LUMSAXOM BUKOPUCTAHHS METOOUKM
€HTeparnbHOro BBEAEHHS TiMOXNOPUTY HaTpilo  nicns
MYNbTUOPraHHUX onepauin 3 CUHOPOMOM eHTepanbHOiI
HeOoCTaTHOCTI.

express tissue factor (TF), which initiates the coagulation
cascade. Thrombin does not only create a fibrin clot, but
it is also a powerful stimulant of the protease-activated
receptor-1 (PAR-1). Activation of PAR-1 induces proin-
flammatory reactions, namely the secretion of cytokines
and growth factors, and it also promotes the synthesis
of adhesion molecules. Although blood coagulation occurs
due to inflammation during inflammation processes,
the proteases that originate from the cells of the inflamma-
tory infiltrate become activated and take part in coagulation
pathways and fibrinolysis [12].

The development of efferentology as a constituent
part of intensive care has led to new possibilities for the
development and implementation of new detoxification
techniques in clinical practice, as they can not only
selectively impact certain pathogenetic elements of
intoxication, but are also capable of changing hemostatic
system parameters.

According to the literature data, methods of extra-
corporeal detoxification such as hemo-, plasma- and
lymphocorrection in complex therapy for the intoxication
syndrome in cancer patients with enteral insufficiency have
not been widely implemented in clinical practice unfor-
tunately. First of all, it is connected with the presence
of a significant spectrum of counter-indications and side
effects of these methods. Thus, it becomes necessary to
search for new effective methods aimed at reducing
endotoxicosis in cancer patients with enteral insufficiency
and preventing impairments of the hemostatic system.

The method of electrochemical oxidation of biologically
active substances, which is based on biochemical processes
and patterns of wildlife, has been attracting more and more
attention recently. In the arsenal of tools and methods of
efferent therapy, the method of indirect electrochemical
blood oxidation with sodium hypochlorite has become
widespread. The idea behind the method lies in the fact
that oxidation with active oxygen is the basis of the vast
majority of the biological processes, associated with
the excretion of the toxic components of exogenous and
endogenous origin. Sodium hypochlorite has an oxidizing
potential that is almost completely similar to the potential
of oxygen, which allows the stimulation of natural detoxi-
fication mechanisms to be achieved. The method of
infusion of sodium hypochlorite solutions is very promising

the treatment of exo- and endotoxicosis. The main
indication for the prescription of indirect electrochemical
oxidation of blood with sodium hypochlorite is the presence
of endo- or exotoxicosis of lI-lll degree, which is observed
in severe patients with multi-organ failure [13]. It is known
from the scientific literature that NaClO solutions have
direct and indirect effects. The latter are manifested by
a decrease in platelet and leukocyte aggregation, and
also by an increase in peroxidase oxidation in neutrophils.
All of these things predetermine the widespread use
of the method of electrochemical oxidation to prevent
thrombosis in this group of patients [14—16].

Purpose - to study the effectiveness of the treatment
of systemic inflammatory response syndrome and coa-
gulopathy with the enteral administration of sodium
hypochlorite in cancer patients with enteral insufficiency
syndrome after multi-organ surgeries.

OpuwuriHanbHi gocnigpkeHHs

Original research



YKpaiHCbKWI pafionoriYHvin Ta oHkonorivyHmm xxypHan. 2023. T. 31. Ne 1. C. 60-69
Ukrainian journal of radiology and oncology. 2023;31(1):60-69

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

MATEPIAAU TA METOAU AOCAIAXEHHS

OcHoBy [aHOro [OOCNIMKEHHA CcKNanmu  Mmartepianm
crnocTepexeHb 53 OHKOXBOPWX, SIKi MPOXOAWMW FiKyBaHHS
Ha 6a3i BigAineHHA OHKOMOriYHOI Xipyprii Ta BigAdiNeHHs
aHecTesionorii 3 nixkkamu ons iHTeHcmBHOI Tepanii (BAIT)
[epxaBHoi ycTaHoBU «IHCTUTYT MeAuyHOI pagionorii Ta
oHkonoriiim. C.MN. Mpurop’eBaHauioHanbHoi akagemii meany-
HUX Hayk YkpaiHu» B nepiog 3 2019 no 2021 poku. Bik
nauieHTiB, BKMOYEHUX Y OOCHiAKEHHSs, konueasca Big 35
0o 65 pokiB; cepefHii Bik nauieHTiB cknaes 50 p. XKiHok
6yno 30 (56,6%), yonosikis — 23 (43,4%).

[ocnigXeHHs npoBeAeHO BiANOBIAHO 0O €TUYHMX CTaH-
paptiB lenbCiHCbKOT Aeknapadii BcecBiTHbOI MeanyHol
acouiauil Npo eTUYHi NPUHLMNY NPOBEAEHHS HAayKOBUX Me-
OVYHMX JocnigkeHb 3a yyacTio nioavHn (1964—2008 pp.),
OvpeKTuBM €Bponencbkoro ToBapucTea 86/609 npo y4acTb
nogen y Meauko-6ionorivyHnx OOCHiIKEHHAX, a TaKoxX
Haka3y MiHictepcTBa oxopoHu 3g0poB’st YkpaiHu Ne 690
Big 23.09.2009 p. [lauieHT panu cBolo iHOPMOBaAHY
3rogy Ha yyacTb Yy OOCrigXeHHi, sike cxBaneHe Kowmicieto
3 GioeTnkn [lepxaBHOi ycTaHOBM «IHCTUTYT MeauuHoI
pagionorii Ta oHkonorii iM. C.M. Mpurop’eBa HauioHanbHoi
akagemii MegnyHnX Hayk YKpaiHm».

YCi gocnigkXeHHss NPOBOAMINCA B aTECTOBaHUX Nigpos-
Ainax [ep>xaBHOT ycTaHOBU «IHCTUTYT MeguyHoi paaionorii
Ta oHkonorii iM. C.MN. Mpurop’eBa HauioHanbHoi akagemii
MeaMdHuX Hayk YkpaiHu»: naboparopis kniHivyHoi giar-
HOCTMKKM, cBig. npo atectaudito Ne 01-0014/2019 Big
05.02.2019 p., umHHe go 08.02.2022 p.; kniHika depxaBHoi
yCTaHoBU «IHCTUTYT MeguyHOl pagionorii Ta OHkonorii
im. C.IN. Mpurop’eBa HAMH YkpaiHu» nponwna akpeau-
Tauilo, akpeguTauinHui cepTuddikaT Ha BULLY KaTeropito
Ne 014402, cepis MOS Ykpainu Big 25.05.2019 p., YiHHWUIA
0o 24.05.2022 p.

KputepiasMn BKNIOYEHHS MauieHTiB Yy  AOCHIMKEeHHS
6yno npoBefeHHst MyNbTUOPraHHUX OnepaLini Ha opraHax
YepeBHOI MOPOXHWHKU, PO3BUTOK CUHAPOMY eHTepanbHOi
HegocTaTHOCTI 2-3 cTyneHs. KpuTepii BUKMOYEHHS 3 [O-
CnigkeHHs: pO3BUTOK adpibpnHoreHeMiyHoi abo napeH-
XiMaTo3HOT  KpoBOTedi, remodinii, KaningpoTOKCUKO3Y,
TPOMOOLMTONEHIYHOT Nyprnypw Ta rinornikemMiyHoi KOMU.

3anexHo Big cxemu nikyBaHHsi, yci xBopi 6ynu poano-
JineHi Ha ABi rpynu: ocHoBHa rpyna (n=27) — npoBoauniach
Henpsima enekTpoxiMiyHa aetokcukauis (HEX) sa gono-
MOFOI PO34MHY TNOXMNOPUTY HaTpIto Y KoHueHTpauii 0,06%,
rpyna nopiBHAHHS (n=26) — npoBogunacb [AeTOoKCuKaLis
3a CTaHOapTHOK CXEMOK. YCiM XBOPVMM NPOBOAUNU Cy-
NyTHE NiKyBaHHS: caHaLlisi BorHuwa iHdekwji, aHTubioTmko-
Tepanis, cuMnToMatuMyHa Tepanis. [lauieHTM OCHOBHOI
rpynu Ta rpynu nopiBHAHHSA Ha NoYaToOK JOCHIOKEHHS Oynun
3icTaBntoBaHi 3a BiKOM, CTaTTio, PIBHEM OMepaTMBHOIO
BTPYYaHHS Ta HasIBHICTIO EHOOTOKCUKO3Y 2—3 CTYMEeHs.

Bcim xBopymM npoBoannu nabopatopHo-KniHiYHI gocnia-
XeHHs Ha Tpbox etanax: | etan — po iHdysii NaClO,
Il etan — yepes 1-wy poby nicna iHdysii NaClO, Il etan —
Ha 7—10-Ty noby nicnsa ceaHcy HEX[ kposi.

Mig 4ac onepauii npoBogunu iHTybaLil0 KULEYHMKa
LUNSIXOM BBEAEHHSA 30HAA Yepes3 HiC y NMPOCBIT KULLEYHYKa,
BCTAHOBIIOKOYN racTpoiHTeCTUHanNbHUA 3oHA4 Ne 18 3a
3B’a3ky Tpenua. JlikyBaHHS NPOBOAMIN LUMSIXOM BBEAEHHS
yepes racTpoiHTECTUHANbHUA 30HA, i30TOHIYHOMO PO34MHY
HaTpito rinoxnopuTy KoHueHTpauieto 600 mr/n, obcsarom
iHdy3iT 600 mn.

XBOPVM NPOBOAWMN OLHKY KoarynsuinHoi 34aTHOCTI
KpoBi Ta Mapkepie 3ananeHHs (CPB Ta I/1-6). B skocTi

MATERIALS AND METHODS

The study was based on the observational materials
of 53 cancer patients who were treated at the Department
of Oncological Surgery and the Department of Anesthe-
siology with Intensive Care Beds (ICU) of the State
Organization «Grigoriev Institute for Medical Radiology
and Oncology of the National Academy of Medical Sciences
of Ukraine» in the period from 2019 to 2021. The age of
patients included in the study ranged from 35 to 65 years;
the average age of the patients was 50. There were
30 (56.6%) women and 23 (43.4%) men.

The study was carried out in accordance with the ethical
standards of the Helsinki Declaration of the World Medical
Association on the ethical principles of scientific medical
research involving human subjects (1964—-2008), European
Society directive 86/609 on the participation of people
in medical and biological research, as well as the order
of the Ministry of Health of Ukraine No. 690 dated
September 23, 2009. The patients gave their informed
consent to participate in the study, which was approved
by the Bioethics Commission of the State Organization
«Grigoriev Institute for Medical Radiology and Oncology of
the National Academy of Medical Sciences of Ukraine».

All studies were carried out in certified units of the State
Organization «Grigoriev Institute for Medical Radiology and
Oncology of the National Academy of Medical Sciences of
Ukraine»: Laboratory of Clinical Diagnostics, Certificate of
Attestation No. 01-0014/2019 dated February 5, 2019,
valid until February 8, 2022; Clinic of the State Organization
«Grigoriev Institute for Medical Radiology and Oncology of
the National Academy of Medical Sciences of Ukraine»
underwent an accreditation process, accreditation
certificate for the higher category No. 014402, series of
the Ministry of Health of Ukraine dated 25.05.2019, valid
until 24.05.2022.

The criteria for including patients in the study were
multi-organ operations on the organs of the abdominal
cavity, and the development of 2-3 stage enteral
insufficiency syndrome. Exclusion criteria from the study
were the following: development of afibrinogenemic or
parenchymal bleeding, hemophilia, capillary toxicosis,
thrombocytopenic purpura, and hypoglycemic coma.

Depending on the treatment regimen, all patients were
divided into two groups: the main group (n=27) — indirect
electrochemical detoxification was carried out using
sodium hypochlorite solution at a concentration of 0.06%,
the comparison group (n=26) — detoxification was carried
out according to the standard scheme. All patients
underwent concomitant treatment: remediation of the focus
of infection, antibiotic therapy, and symptomatic therapy.
At the beginning of the study, the patients of the main group
and the comparison group were compared according
to age, sex, level of surgical intervention, and the presence
of grade 2-3 endotoxicosis.

All patients underwent laboratory and clinical tests
at three stages: Stage | — before NaClO infusion, Stage Il —
on the 1%t day after NaClO infusion, and Stage IIl — on the
7"-10™" day after the session of the indirect electrochemical
detoxification of blood.

Intestinal intubation was performed during the
operation by inserting a probe through the nose into the
lumen of the intestine, establishing a gastrointestinal
probe No. 18 at the ligament of Treitz. The treatment
was carried out by administering an isotonic solution of
sodium hypochlorite at a concentration of 600 mgl/l,
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napameTpiB koarynsuii obupanu cneundiyHi NokasHWKK,
SKi XapakTepusyloTb OLHKY CTaHy CUCTEMW remocTasy
(3ropTaHHs KpOBI): aKTMBOBaHWI YacTKOBMI Tpombonnac-
TMHOBWI Yac (AYTY), npoTpombiHOBWIA iHOEKC, hibpuHOreH
(3a Pyt6eprom), MikHapogHe HOpManizoBaHe BifHOLLEH-
Hs (MHB), Tpomb6iHOBWIA Yac, npoTpombiHoBMIA Yac (3a KBi-
koM) Ta D-gumep. MNokasHUKM KoaryrnorpaMmu BU3Ha4Yanmcb
Ha aBToMaTuM4HOMYy koarynometpi ACL TOP 300 CTS,
pieeHb D-gumepiB — Ha koarynometpi Coag 2D. Yac 3rop-
TaHHA KpoBi BM3Ha4Yanu metogom Jli-Yanta. AHani3 piBHS
C-peaktuBHoro Oinka (CPB) Tta iHTepnelikiHy-6 (IJ1-6)
B CUpOBaTUi KpOBi NpoBOAUNM Ha aBTOMaTtM4HOMY Oio-
ximiyHomy aHanisatopi «RESPONS 910» (Hime4unHa).

CtatuctnyHy o6pobKy AaHMX NPOBOAMIM 3a [OMo-
Moroto naketa nporpam «STATISTICA 13.3» Onucosi
CTaTUCTUKM HagaHo y Burnagi Mim, ge M — cepegHe
apugpMeTu4yHe, m — CTaHgapTHe BiaxuneHHs. Posnogin
MoKasHWKiB, L0 BMBYanuCs, BiAMOBIAAB HOPManbHOMY
3akoHy (kputepin KonmoropoBa—CmupHoBa). Ons OUiHKM
CTaTUCTMYHOI 3HaJyLWOCTi BiAMIHHOCTEN BMKOPUCTOBY-
Banu t-kpuTepin CTblogeHTa Ans 3anexHux BuObIpoK;
BiOMIHHOCTI BBaXkanu CTaTUCTMYHO 3HAYYLLIMMWU 33 YMOBW
p < 0,05, pe p — piBeHb 3Ha4ywOCTi. HaaBHICTb Kope-
nauin- MK  OTpUMaHWMKM  MOKa3HWKaMuM BU3Havanu 3a
Kputepiem [lipcoHa.

PE3YABTATU TA IX OBFTOBOPEHHS

BvBYEHHS OMHAaMIiKM rOMEOCTaTUYHUX KOHCTaHT opra-
Hi3aMy nokasano, wo HEX[ kposi 0,06% po3ynHOM rino-
XNOpUTy HaTpilo Mae CyTTEBMA BNIMB Ha Li BEMUYMHW.
Ha | etani B 060x rpynax xBopux onepawiinHuii CTpec BUKMNU-
KaB TOTOXHi AUHAMIYHi 3MiHW NOKa3HWKIB CUCTEMU reMOCTa3y.

Ha Il eTani gocnigxeHHs cnocTepirany ogHaKkoBi 3MiHW
reMocTaTM4yHMX MoKa3HukiB B 06ox rpynax (tabn.1-2).
BusiBneHHs cvHapomy rinepkoarynsuii B OHKOXBOPWX, SKi
Oynn npoonepoBaHi, B GiNbWOCTi BUNAaAKiB, 3yMOBMEHO
TpaHcrokadieto GakTepianbHOi ropu, WO CNpUYUHUIO
nosiBy CMHAPOMY €HTeparbHOi HegoCTaTHOCTI, Ta camuMm
OHKOMPOLLECOM.

Ha lll etani B OCHOBHi/ rpyni crnocTepirany MOBIMbHi
OOCTOBIpPHI  3MiHM MOKa3HWUKIB CUCTEMW 3rOPTaHHSA KPOBI
y 6ik Hopmanisauii (Tabn. 1), Npo WO CBIAYNTL 3HWXKEHHS
A4YTY (3 89,0 oo 34,0 cek.), MHB (3 1,29 go 1,10 og.),
D-gnmepy (3 2,5 po 0,5), nigBuLlEHHs NpOTPOMBIHOBOrO
iHoekcy (3 60,0 oo 78,0%).

Ha Ill etani B rpyni nopiBHAHHA Ha pOHi NpoBeaeHHSA
CTaHOAPTHOI  aHTUKOArynaHTHOI  Tepanii, cnocTepiranu
nigBuLLEHHS NPOTPOMOIHOBOrO 4acy, NpPOTPOMOBIHOBOIO
iHOEKCy, TPOMGIHOBOroO 4acy, He3HayHe 3HWKEHHS 4acy
3ropTaHHs kposi, MHB, A4YTY, D-gumepy, wo mano
TEeHAEHUiNHMIA xapakTep (Tabn. 2).

Y Hawomy gocnigxeHHi piBHi CPB y XBOpMX OCHOBHOI
Ta rpynv NOpPIiBHAHHSA CYTTEBO HE pO3pi3HANMCHL Ha | eTani
pocnigxkeHHs. AHani3 piBHa CPB y XxBopnx OCHOBHOI rpynu
NnokasaB MOro CTaTUCTUYHO 3HaYyLLe 3HWKEHHs 3 22,1 mr/n
po 10,1 mr/n Bxe yepe3d 1 poby nicnsa iHdysii NaClO.
Y rpyni MOPIBHSHHA AOCTOBIPHOro 3HWxeHHs CPBb
Ha Il etani He cnocTtepiranu. CPB iHOykye ancemiHoBaHe
BHYTPILUHBOCYAVHHE 3rOpTaHHSA KPOBi.

with an infusion volume of 600 ml, through a gastro-
intestinal probe.

Patients were evaluated for blood coagulation ability
and inflammatory markers (CRP and IL-6). As parameters
of coagulation, the specific indicators that characterize
the assessment of the state of the hemostatic system
(blood coagulation) were chosen: activated partial thrombo-
plastin time (APTT), prothrombin index, fibrinogen
(according to Rutberg), international normalized ratio (INR),
thrombin time, prothrombin time (according to Quick)
and D-dimer. Coagulogram indicators were determined
using an automatic coagulometer ACL TOP 300 CTS,
and the level of D-dimers was determined using a Coag 2D
coagulometer. Blood clotting time was determined by the
Lee-White method. Analysis of the level of C-reactive
protein (CRP) and interleukin-6 (IL-6) in blood serum
was performed using an automatic biochemical analyzer
«RESPONS 910» (Germany).

Statistical data processing was carried out using the
«STATISTICA 13.3» program package. Descriptive statistics
are given in the form of Mtm, where M is the arithmetic
mean, and m is the standard deviation. The distribution
of the studied indicators corresponded to the normal
law (Kolmogorov—Smirnov criterion). For assessment of
the statistical significance of the differences, the Student’s
t-test for dependent samples was used; differences
were considered statistically significant under the condition
of p<0.05, where p is the level of significance. The presence
of correlations between the obtained indicators was
determined by the Pearson test.

RESULTS AND DISCUSSION

The study of the dynamics of the body’s homeostatic
constants showed that indirect electrochemical detoxification
of blood with a 0.06% solution of sodium hypochlorite has
a significant effect on these values. At the 1st stage, in both
groups of patients, operative stress caused identical
dynamic changes in the indicators of the hemostatic system.

At the 2nd stage of the study, the same changes in
hemostatic parameters were observed in both groups
(tables 1-2). Detection of hypercoagulation syndrome
in cancer patients who underwent surgery is in most cases
caused by the translocation of bacterial flora, which led
to the appearance of enteral insufficiency syndrome and
the cancer process itself.

At the 3rd stage, in the main group, slow and reliable
changes in the parameters of the blood coagulation
system towards normalization were observed (Table 1),
as evidenced by adecrease in APTT (from 89.0 to 34.0 sec.),
INR (from 1.29 to 1. 10 units), D-dimer (from 2.5 to 0.5),
increased prothrombin index (from 60.0 to 78.0%).

At the 3rd stage, in the comparison group against the
background of standard anticoagulant therapy, an increase
in prothrombin time, prothrombin index, thrombin time, and
a slight decrease in blood coagulation time, INR, APTT,
D-dimer, which had little tendency, was observed (Table 2).

In our study, CRP levels in patients of the main and
comparison groups did not differ significantly at the
first stage of the study. Analysis of the level of CRP in
patients of the main group showed its statistically significant
decrease from 22.1 mg/l to 10.1 mg/| already 1 day after
NaClO infusion. In the comparison group, a significant
decrease in CRP was not observed at the 2™ stage.
CRP induces disseminated intravascular coagulation.
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Ta6nuusa 1. [JuHamika NoKa3HUKIB CUCTEMW reMoCTasy B OHKOSOTYHUX XBOPUX OCHOBHOI rpynu (n=27), (Mtm)
Table 1. Dynamics of indicators of the hemostatic system in cancer patients of the main group(n=27), (M+m)

Moka3nuk / Parameters | eran / Stage | Il etan / Stage I Il etan / Stage Ill
MpoTpom6iHoBwMIA Yac, (cek) / Prothrombin time, (sec) 15,6 +0,4 14,1 £ 0,4* 13,2+ 0,3***
MHB,(oa.) / INR, (unit) 1,29 £ 0,01 1,17 £ 0,03 1,1+0,02%**
MpoTtpombiHoBui iHAeke, (%) / Prothrombin index, (%) 60,0 + 8,0 69,0 + 3,0* 78,0 £ 4,0%,**
AYTY, (cek) / APTT, (sec) 89,0+2,0 60,0 + 3,0 34,0 £1,0%**
®dibpuHoreH, (r/n) / Fibrinogen, (g/l) 96+0,8 72+04 42+0,2
TpombGiHoBUIA Yac, (cek) / Thrombin time, (sec) 47,0+2,0 31,0+£1,0 17,0+£1,0
D-gumep, Hr/mn / D-dimer, ng/ml 25+0,3 1,5+0,1 0,5+0,02
;E%ngg;?;:?:tigiot?rlnzaajlczfdvil;gwt'oXLBée-White, min. 9204 8407 74+06™

lMpumimku:

*pisHnLUA Mix nokasHukamu | Ta |l eTaniB Mae CTaTUCTUYHO 3HAYYLLUIA XapakTep;
**pisHnua Mix nokasvukamu |l Ta lll eTanis Mae cTaTUCTMYHO 3HAYYLLMIA XapakTep.

Notes:

*the difference between the indicators of stages | and Il is statistically significant;
**the difference between the indicators of stages Il and Ill is statistically significant.

Tabnuusa 2. [lnHamika NOKa3HWKIB CUCTEMM remMoCTasdy B OHKOMOTYHMX XBOPUX FPynun NOPiBHAHHS (N=26), (M£m)
Table 2. Dynamics of indicators of the hemostatic system in cancer patients of the comparison group (n=26), (Mtm)

MokasHuk / Parameters | etan / Stage | Il etan / Stage I Ill etan / Stage I
MpoTpomb6iHoBuMiA Yac, (cek) / Prothrombin time, (sec) 15,1+0,5 14,3+0,4 14,4 +0,3
MHB,(oa.) / INR, (unit) 1,3+0,2 1,2+0,2 1,1+£0,2
MpoTtpombiHosuii iHaekc, (%) / Prothrombin index, (%) 67,0+ 3,0 72,0+2,0 76,0+1,0
AYTY, (cek) / APTT, (sec) 51,0+ 3,0 49,0+£2,0 44,0+£1,0
dibpuHoreH, (r/n) / Fibrinogen, (g/l) 79+0,6 59+0,1 53+0,3
Tpomb6iHoBuMi Yac, (cek) / Thrombin time, (sec) 26,0+ 2,0 27,0+1,0 28,0+2,0
D-gumep, Hr/mn / D-dimer, ng/ml 2,8+0,5 1,8+0,5 1,1+0,1
e v o nio,mn. | 92204

lMpumimku:

*pisHnUsa Mixk nokasHukamu | Ta Il eTanis (p <0,05) Mae cTaTUCTUYHO 3HAYYLLMIA XapaKTep;
**pisHnusa Mix nokasHukamu | Ta lll eTaniB Mae cTaTUCTUYHO 3HaYYyLLMIA XapakTep.

Notes:

*the difference between the indicators of stages | and Il (p <0.05) is statistically significant;
**the difference between the indicators of stages | and lll is statistically significant.

Bucoka KoHUeHTpauis npo3ananbHOro UMTOKiHy 1/1-6
Y KPOBi XBOpWX 000X rpyn Cnpusie NepcucTyoYili opraHHin
ancoyHkuii. Ha | etani noro piseHb ctaHosumB 14,36 and
OCHOBHOI rpynu Ta 15,55 — y rpyni nopiBHsiHHs (Tabn. 3, 4).
Y xBopurx OCHOBHOI rpynu Ha Il eTani gocnigkeHHs cnocTe-
piranu cTaTMCTUYHO 3HadyLle 3HWxXeHHs 1J1-6 3 14,46 nr/mn
no 1,72 nr/mn Bxe yepes ogHy foby nicns iHdy3ii NaClO.

IHTepnelikiH-6 Moagyne Npoaykuit i cynpecye barato
KoarynsiyinHux cepmeHTiB, SKi BUPOONAIOTLCS MEYIHKOH.
Mpu 3ananeHHi 3pocTaloTb PiBHI KoarynsuinHux Oinkis,
30KpeMa i iGpUHOreH.

Ha | etani cnocrtepiranu 36inblieHHs dibpuHoreHy
mMavxe y 2 pasu, i ue MoXe 3HayHO 30inblUMTK B'sI3KICTb
KpOBIi i Npu3BecTn B AedKin Mipi 4O arperauii epuTpoLmTiB.
®ibpuHoreH WNAxoM 36inbLUEHHs NpoayKuii eHaoTeniHy-1
TakoX Moxe 6e3nocepegHbO BUKIMKATM Ba30KOHCTPMK-
uito [17]. 3B’A3yBaHHs ¢ibpuHOreHy 3 aHTureHom 1 makpo-
dariB Takox iHOyKye npogykuito I/1-6 3 noTeHuiloBaHHAM
3ananbHoi  BignoBigi. Akwo GidpuH  BigknagaeTbes
B MiKpOCYAMHHOMY pycnii, Lie NigBuLLYyE MiCLieBe i CUCTEMHE
3ananeHHs 3a [OMOMOrOK  eKcrnpecii  nposananbHuX
megiaTopis. ®ibpuHoreH 36inbliye KoHueHTpauito MPHK
i iHOYKye cuHTEe3 nposananbHuUX LUUTOKIHIB, 3okpema IJ1-6
B MoHouuTtax i Makpodparax [18]. Taki npogyktn pos-

A high concentration of pro-inflammatory cytokine (IL-6)
in the blood of patients of both groups contributes to
persistent organ dysfunction. At the 1st stage, its level was
14.36 for the main group and 15.55 for the comparison
group (tables 3, 4). In patients of the main group at
the 2 stage of the study, a statistically significant decrease
in IL-6 from 14.46 pg/ml to 1.72 pg/ml was observed
already one day after NaClO infusion.

Interleukin 6 modulates the production and suppresses
many coagulation enzymes produced by the liver.
During inflammation, the levels of coagulation proteins,
including fibrinogen, increase.

At the 1st stage, there was almost a double increase in
fibrinogen, and it can significantly increase the viscosity
of blood and lead to some extent to the aggregation of
erythrocytes. Fibrinogen can also directly cause vaso-
constriction via the increase in the production of endo-
thelin-1 [17]. The binding of fibrinogen to macrophage-1
antigen also induces IL-6 production with potentiation
of the inflammatory response. If fibrin is deposited in the
microvascular bed, it increases local and systemic inflam-
mation through the expression of the proinflammatory
mediators. Fibrinogen increases the concentration of MRNA
and induces the synthesis of proinflammatory cytokines,
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Ta6nuus 3. [luHamika piBHIB LIMPKYIIOIOYMX MEAiaTOPIB 3anarneHHs B OHKOMOTYHMX XBOPUX OCHOBHOI rpynu (n=27), (M+m)
Table 3. Dynamics of levels of circulating inflammatory mediators in cancer patients of the main group (n=27), (Mtm)

MokasHuk / Parameters

| etan / Stage |

Il eran / Stage I Il etan / Stage IlI

C-peakTuBHUiA 6inok, mr/n / C-reactive protein, mg/l

221+25

10,1+ 1,5* 5,6 £0,5*

IHTepneikin-6, nr/mn / Interleukin-6, pg/ml

14,36 + 2,5

1,72+ 0,6 1,65 £ 0,5**

lMpumimku:

*pisHULSA Mixk nokasHukamu | Ta Il eTaniB Mae CTaTUCTUYHO 3HAYYLLMIA XapaKkTep;
**pi3HnUsa Mixk nokasHukamu | Ta lll eTaniB Mae cTaTMCTUYHO 3HaYYyLLMIA XapakTep.

Notes:

*the difference between the indicators of the | and Il stages is statistically significant;
**the difference between the indicators of stages | and Ill is statistically significant.

Ta6nuus 4. [luHamika piBHIB LIMPKYNIOKYMX MEAIATOPIB 3ananeHHs B OHKOMOMYHMX XBOPUX rPYnu NOpiBHAHHSA (N=26), (M+m)
Table 4. Dynamics of levels of circulating inflammatory mediators in cancer patients of the comparison group (n=26), (Mtm)

MokasHuk / Parameters

| eTan / Stage |

Il etan / Stage Il Il etan / Stage IlI

C-peakTuBHuiA 6inok, mr/n / C-reactive protein, mg/l

21,709

19,5+0,5 10,4 + 0,5*

IHTepnewikiH-6, nr/mn / Interleukin-6, pg/ml

15,556+ 1,5

6,87 £ 0,5” 4,75 £0,8*

lMpumimku:

*pi3HnLSA Mixk nokasHukamu | Ta Il eTaniB Mae CTaTUCTUYHO 3HAYYLLMIA XxapaKkTep;
**pisHnusa mMixk nokasHukamu | Ta lll eTaniB Mae cTaTMCTUYHO 3HaYYyLLMIA XapakTep.

Notes:

*the difference between the indicators of stages | and Il is statistically significant;
**the difference between the indicators of stages | and Ill is statistically significant.

nagy ¢ibpuHy fk D-gumepu CTUMYNIOKTb MOHOUMTU [0
BUBINbHeHHSA I11-6. Kpim Toro, IJ1-6 cnpomMoxHuin cTumyrto-
BaTW MPOAYKLi0 TpoMGoumTiB. TpoMBOLMTY BUBINBHIOKOTb
CD40 niraHg, aku iHgykye 36inblieHHs 111-6 [19].
KoHueHTpauia I/1-6 y nnasmi KpoBi XBOPUX OCHOBHOI
rpynu MO3WTMBHO KopenioBana 3 KOoHLUeHTpauieto ib-
puHy (R=0,5, p < 0,01) n D-gmumepy (R=0,81, p < 0,01),
HeraTueHo — 3 TpmBanictio AYTY (R=-0,67, p < 0,01).
AHanizytoun eeKkTUBHICTb NpPOBEAeHOro MiKyBaHHS,

cnig  3a3HauMTW, WO KOpEeKUis cucTemMyn remocTasdy
Ta 3ananeHHs 30iNCHI0ETbCA 3Ha4YyHO LUBMALLE, HiX
Npu BUKOPUCTaHHI CTaHZApTHUX METOAIB NiKyBaHHS,

3abe3neuyroun nNpu UboMy nnasmMo3bepexeHictb. HEX[
kpoBi 0,06% poO34MHOM TFiNOXNOPUTY HaTpilo MiaBULLYE
reMoCTaTUYHUIA MOTeHUian CUCTeMM 3ropTaHHs  KPOBI
Ta 3HWXKYE 3ananeHHs. BpaxoByloun Benukuii pusnk
TPOMOO3y B OHKOMOTMYHUX XBOPMWX, 3aCTOCYBaAHHS PO3YMHY
rinoxnopuTty Hatpito € pgouinbHuMm. OcobnuBicTio ans
OHKOJOMNYHUX XBOPUX 3 CMHAPOMOM €eHTeparbHOi Hedoc-
TaTHOCTI Micna MynbTUOPraHHMX onepauin € NoeaHaHHs
CMCTEMHOro 3ananeHHsi (Hagsmcoka ekcnpecis 1J1-6 | CPB)
3 npokoarynauiiHummn 3miHamu  (nigBuLeHun  idpuH,
AYTY, noooBXeHWM Yac 3ropTaHHsA KpOBi, BMCOKMMN
piBeHb D-anmepy).

O4yeBMOHO, O 3acTOCYBaHHsSI TriNOXMOPUTY HaTpitlo
B 3a3HavyeHoMy o006cs3i i koHueHTpauii Ha 1-wy p[oby
crnpuano Hopmarnisauii nokasHukiB remocTtasy i mano
npoTusananbHuin edekT. Noganblie BUBYEHHST Npobnemu,
NOLUYK ONTUManbHUX KOHLEHTPaLI 3anexHo Bif KNiHiYHOro
cTaHy Ta nabopaTopHMX MOKa3HMKIB OHKOMOMYHMUX XBOPUX
nicng MyrnsTUOPraHHMX OMepaTUBHUX BTpyYaHb Yy micns-
onepadinHomy nepiogi, po3pobka anropuTMy BUKOPUCTaHHS
€ aKkTyanbHOK npobrnemol cy4yacHOi OHKOXIpyprii Ta
iHTEHCMBHOI Tepanii B Lifiomy.

BUCHOBKMU

BnpoBageHHs B nicrnsionepauinHy iHTEHCUBHY Tepa-
nit0 METOAMKMN enekTpoximiyHoi AeTokcukauii 0,06% pos-

in particular IL-6 in monocytes and macrophages [18].
Fibrin breakdown products such as D-dimers stimulate
monocytes to release IL-6. In addition, IL-6 is able to
stimulate the production of platelets. Platelets release
CD40 ligand, which induces an increase in IL-6 [19].

The concentration of IL-6 in the blood plasma of
patients in the main group was positively correlated
with the concentration of fibrin (R=0.5, p < 0.01) and
D-dimer (R=0.81, p < 0.01), negatively with APTT duration
(R=-0.67, p <0.01).

Analyzing the effectiveness of the treatment, it should
be noted that the correction of the hemostatic system
and inflammation is carried out much faster than when
using standard treatment methods while ensuring
plasma conservation. Indirect electrochemical detoxification
of blood with a 0.06% solution of sodium hypochlorite
increases the hemostatic potential of the blood coagulation
system and reduces inflammation. Given the high risk
of thrombosis in cancer patients, the use of sodium
hypochlorite solution is relevant. A peculiarity for cancer
patients with enteral insufficiency syndrome after multi-
organ surgeries is the combination of systemic inflammation
(extremely high expression of IL-6 and CRP) with
procoagulation changes (increased fibrin, APTT, prolonged
blood coagulation time, high D-dimer level).

It is obvious that the use of sodium hypochlorite in
the specified amount and concentration on the 1t day
contributed to the normalization of hemostasis indicators
and had an anti-inflammatory effect. Further study of the
problem, the search for optimal concentrations depending
on the clinical condition and laboratory parameters of
cancer patients after multi-organ surgeries in the -
period, and the development of an algorithm for the use
is an urgent problem of modern cancer surgery and
intensive care in general.

CONCLUSIONS

The use of the method of electrochemical detoxifica-
tion with 0,06% NaClIO in postoperative intensive therapy
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unHom NaClO npu cuHOpoMi eHTepanbHOi HegocTaT-
HocTi 3anobirae poO3BMTKY CUCTEMHOMO 3anarneHHs Ta
rinokoarynsu,ii.

BkntoyeHHa HaTpito rinoxnoputy B KOMMMEKCHY nicns-

onepadinHy Tepanito NpoTarom o6 003BONMUNO 3HU3NUTU
poO3BMTOK 3ananeHHs (3HwkeHHA ekcnpecii IJ1-6 i CPB)
Ta [OCArTU NpoKoarynsauiiHMx 3miH  (3HWwkeHHss MHB,
ibpuHy, AYTY, piBHa D-gmmepy, Yacy 3ropTaHHS KpOBi,
Ta NiaABULLEHHSA NPOTPOMBIHOBOTO iHAEKCY ).
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in enteral insufficiency syndrome prevents the develop-
ment of systemic inflammation and hypocoagulation.

The inclusion of sodium hypochlorite in the complex

postoperative therapy during the day allowed the deve-
lopment of inflammation (a decrease in the expression
of IL-6 and CRP) to be halted and procoagulative changes
(a decrease in INR, fibrin, APTT, D-dimer level, blood
clotting time, and an increase in prothrombin index)
to be achieved.
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[OLEHT Kkadhegpu XipypriyHMX XBOpoO MeauMyHOro akynbsTeTy
XapkiBCbKOro HaujioHanbHoro yHisepcuteTy imeHi B.H. KapasiHa;
maviaaH Ceoboaw, 6ya. 6, Xapkis, YkpaiHa, 61022;

e-mail: mariia.matvieienko@karazin.ua

Mo6.:+ 38 (050) 161-98-36

BHecok aemopa: aHaris ompumaHux peayrnbsmamie ma
cmamucmuy4Ha obpobka 0aHUX.

Prospects for further research

Further study of the problem, the search for optimal concentrations
depending on the clinical condition and laboratory parameters
of cancer patients after multi-organ surgeries in the postoperative
period.
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