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3a WKanoto ARISCAT>26 6aniB. IHTpaonepauiiHO NPOBOAMBCA CTaHAAPTHUN MOHITOPUHT reMOAMHAMIKK Ta A0Chi-
[OYKEHHA MOKA3HMKIB LEeHTPaNbHOI remoguHamiku. YoapHuii ob’em cepua Ta cepueBuii iHaeKe dikcyBaauca o Ta
nicaa NpoBeAeHHs PekpyTytoyoro maHespy (PM), a TakoXK KOXKHi NiBrOAMHW NPOTArOM ONepaTUBHOMO BTPYYaHHA,
BMKOPUCTOBYOUYM MOAY/b iMNeaaHCHOI Kapaiorpadii, Lo OCHOBAaHWM Ha BMMipIOBAHHI rpyaHOro 6ioenekTpuyHoro
imneaaHcy. Pe3ynbTat AOCAIAKEHHA MOKa3aau, WO B YMOBAX NPOBeAEHHS NPOTEKTUBHOI LLIBJT 3 BUKOPUCTAHHAM
PM Ta NO3UTUBHOrO TUCKY B KiHLi BUAWXY, iICHYE fesKa Aenpecia KpoBoobiry, NpoTe HeraTMBHWI BN/IMB Ha iHTpaone-
paLifHy remoanHaMiKy € HE3HAYHWUM.

KntouoBi cnoBa: NpoTEKTMBHA BEHTUAALLA, PEKPYTYHOUMIA MaHEBP, NO3UTUBHUI TUCK B KiHLi BUAMXY, iHTpaone-
paLiHa remogMHaMiKa, LeHTpabHa remoguHamiKa.

OLLEHKA BJIMAHUA UHOUBUOYANTN3UPOBAHHOM NPOTEKTUBHOW BEHTUNALMWN HA UHTPAONEPALIMOH-
HYIO FTEMOOUHAMMKY Y MALUMEHTOB C UHTAKTHBIMW NETKUMW B ABAOMUHAJIbHOM XUPYPTUN

KysbmeHko T. C., BopotbiHues C. U., fona O. C.

Pe3tome. B paboTe 6bl1a noBefeHa OLEHKA BANAHUA UHAMBUAYANU3NPOBAHHOM NPOTEKTUBHOM BEHTUAALMMN HA
NnoKasaTeNn MHTPAoNepPaLNOHHON reMOANHAMUKM Y NALMEHTOB CO 340POBbIMU IEFTKUMM BO BPpemMsA MpoBeAeHUs
OonepaTUBHbIX BMELLATeIbCTB HA OpraHax BEPXHero sTaka bptoLHoM nofocTu. B rpynny sowiv 47 naLMeHToB B BO3-
pacTe 218 neT 1 oueHKol no wkane ARISCAT >26 6annoB. MHTpaonepaunoHHO NPoBOANICA CTaHAAPTHbIN MOHUTO-
PUHT FEMOANHAMMKMN U UCCAeS0BaHUA NOKasaTenel LeHTPaibHON reMogMHAMUKN. YAapHbI 06bem U cepaeyHbli
MHAEKC GUKCMPOBANINCL A0 M NOC/e NPOBEAEHUA PEKPYTUPYIOLWero maHespa (PM), a TakKe Kaxable noivaca B Te-
YyeHne onepaTMBHOIO BMeLLATe/IbCTBA, UCMO/b3YA MOAY/1b UMNEeAAHCHOM Kapanorpadum, OCHOBaHHbIM Ha U3Mepe-
HUW FPyAHOrO BUO3NEKTPUYECKOTO MMMeAaHca. PesynbTaTbl McCef0BaHMA NOKA3aAM, YTO B YC/IOBUAX NPOBEAEHMUSA
NPOTEKTUBHOM MCKYCCTBEHHOWM BEHTUAALMK NIETKUX C UCMONb30BaHMEM PM 1 NOMOXKUTENBbHOIO AAB/IEHUA B KOHLE
BbIJ0OXa, CYLLECTBYET HEKOTOPaA Aenpeccusa KpoBOObpalLleHNA, O4HAKO HeraTUBHOE BAUAHUE Ha MHTPaoMepaLMoH-
HYIO reMOAMHAMMKY He3HAYUTEbHO.

KntoueBble cnoBa: NpOTEKTUBHAA BEHTUAALMA, PEKPYTUPYIOWMI MaHEBD, NMONOXKUTE/IbHOE AaBAeHME B KOHLE
Bbl0Xa, UHTPAoNepaLMoOHHanA reMoANHAMMKA, LLeHTPabHaA reMoAnHaMuKa.

ASSESSMENT OF THE EFFECT OF INDIVIDUALIZED PROTECTIVE VENTILATION ON INTRAOPERATIVE HEMODY-
NAMICS IN PATIENTS WITH INTACT LUNGS DURING ABDOMINAL SURGERY

Kuzmenko T. S., Vorotintsev S. I., Dolia O. S.

Abstract. Aim of the study was to evaluate the effect of recruiting maneuver (RM) and individualized positive
end-expiratory pressure (PEEP) on the parameters of intraoperative hemodynamic in patients with healthy lungs
during upper abdominal surgery. The group included 47 patients aged >18 years with an ARISCAT score of >26.
Protective ventilation in volume-control mode was used intraoperative. Ventilation parameters: tidal volume 7 ml/
kg of ideal body weight; FiO2 — 240% to maintain SpO2 >93%; inhalation/exhalation ratio — 1: 2; respiratory rate —
determined by the value of CO2 at the end of exhalation (EtCO2) 35-37 mm Hg, Pplat <17 cm Hg, Pdrive <13 cm Hg,
the level of PEEP was selected individually. RM was performed immediately after orotracheal intubation and then
if it was necessary. During the operation standard hemodynamic monitoring was performed and central hemody-
namic parameters were studied. The cardiac output and cardiac index were assessment before and after the recruit-
ing maneuver (RM), as well as every half hour during surgery, using an impedance cardiography module based on
measurement of thoracic bioelectric impedance. The incidence of hypotension and bradycardia was established
intraoperative. Statistical processing of the obtained data was performed using the programs “Microsoft Excel 2013”
and “Statistica for Windows 6.0”. The results of the study showed that under conditions of protective mechanical
ventilation using RM and positive end expiratory pressure, there is some circulatory depression, but the negative
effect on intraoperative hemodynamic is negligible.

Key words: protective ventilation, recruiting maneuver, PEEP, intraoperative hemodynamics, central hemody-
namics.
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3B’A30K ny6niKauii 3 n1aHOBMMM HayKOBO-40CAIA-
HUMK poboTamu. PoboTa BMKOHAHA B pPamKax Mpo-
rpamu Kadeapu xipyprii cromaTtosioriyHOro ¢akynbTeTy
HauioHanbHoro megunyHoro yHisepcutety imeHi O. O.
Boromonbua «OnTUMmisaLis BMbOpy NAacTUYHOrO maTe-
piany npu nikyBaHHI rpm mnBoTa», N2 aepaBHOI pee-
cTpauii —0104U000450.

BcTtyn. AneHANUMT € OAHIE 3 HaNBINbLL NOLIMPEHUX
naTo/orin y Xipyprii Ta aCOLOETbCA 3 PO3BMTKOM 3ana-
JIEHHA Ha CUCTEMHOMY Ta JI0OKa/IbHOMY piBHAX. YacToTa
aneHAEeKTOMIl y CBiTi KonnBaeTbeA Big 8,9 go 10 Bunaa-
KiB Ha 10000 HaceneHHsA. [ocTpe 3ananeHHA YepeBHOI
NOPOXKHUHM BHACNILOK YCKNAAHEHHA NnicnsonepaLinHo-
ro nepiogy y Xsopux 3 nepefonepauiiHMm AiarHo3om
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rocTpuit G1ermoHO3HUIN aneHAULMUT XapaKTePU3YETbCA
Pi3HOBIYHMMM NpOABaMU MOPYLIEHHS BPOAMKEHOTO i
a4anTMBHOMO imyHiTeTiB. Came KAITUHWU BPOAMKEHOro
iMYHiTETY — darouunTytodi KNitTMHKM, makpodaru, HerUTpo-
odinun, enitenianbHi KNITUHM CNM30BOIT TOBCTOI KULLKMK i
aneHAMKCY — YTBOPHOKOTbL NepLUy AiHilo 3aXMCTy Yyepes-
HOi MOPOXKHUHW OPraHi3my xasfiHa B ymOBax 3ananeH-
HSA, BUK/IMKAHOTO MiKpobHoi iHBasieto [1,2,3]. Lie moxe
6yT1 NOB’A3aHO AK 3 BAACTUBOCTAMM Pi3HMX NONyNALLA
i cybnonynaui imyHokomneteHTHUX (IK) KAiTUH, sKi 3a-
NlyYeHi B MicLle BUHUMKHEHHA 3anasieHHA, Tak i 3 Bnac-
TMBOCTAMM 36yaHMKa iHdeKuii [2,3,4,5]. TocTpuit aneH-
OMUMT MOXKe BYTU BUKAMKAHUI AK rPaMHeraTMBHUMM
(Escherichia coli — 60%, Enterobacter, Klebsiella — 26%,
Proteus — 22%), TaK i rpamnosnTUBHUMKU MiKpobamm
(Streptococci — 28%, Enterococci — 17%, Staphylococci —
7%). Cepep,aHaepobiB HaltyacTiWmMm 36yaHUKOM rocTpo-
ro aneHamMunTy € Bacteroides — 72%. BapTo 3a3HaunTy,
LLLO KMLIKOBA MasnyKa € canpoditom, AKMi nepebysace y
CMMBIOTUYHMX BiAHOCUHAX 3 Xxa3sAiHOM. Mpu NopyLleHHi
MEXaHi3MiB 3aXUCTy YepeBHOI MOPOXKHUHMU i TOAi, KONn
iHBa3is BMK/IMKaHA KibKoMa mikpobamu (aHaepobamum
i aepobamu), KMLWKOBa NaNNYKa CTAE AyXKe NATOreHHOt0.
Y XxBOpUX i3 TakMM nepebirom mikpobHOT iHBa3ii cnocTe-
PIraeTbcA PO3BMTOK rOCTPOro NepuToHiTy. HaBiTb nicna
NpoBeAeHHs NiKyBaHHSA i3 3aCTOCYBaHHAM aHTUBIOTUKIB
Ta iMyHOMOAENOYNX NpenapaTis, rHIMHUA NePUTOHIT
nepexoamTb Y CENCcUC, AKUIN y CBOID Yepry CNpUYMHAE
nosliopraHHe ypaxKeHHA BCiX CUCTEM OpPraHi3my XBOpOro
Ta ioro 3arnbens [5,6,7]. Y pobotax 6aratbox aBTOpIB,
AKi gocnigxysann yyactb IK KniTMH B ymoBax roctporo
3ananeHHA y YepeBHiN NOPOXKHMHI, 6yN0 BCTaHOB/IEHO,
L0 WBMAKO OAY*Kanu Ti XBOpi, Y AKMX eDEeKTUBHO crpa-
LIOBaN CUCTEMM JIOKAZIbHOIO i CUCTEMHOIO iMYHITETY
[4,5]. PO3BUTOK YCKNAAHEHHA CNOCTEPIraeTbea y 38’ A3KY
3 MOPYLWEHHAM aKTMBHOCTI darouuTosy, BiACYTHICTIO
CUTHaNIB aHTUTEHNpPe3eHTyUnX KNiTuH (AMK) Ha Toll-
like peuenTopu, HEAOCTAaTHLOI KOHLEHTPALED LUTO-
KiHiB (IL-1B, IL-6, TNF-a, IL-10) Ta nopyLeHHaM npoLe-
Cy anonTtosy. 3aauWaloTbCA HeAOCTaTHbO BUBYEHUMU
0CO06/IMBOCTI Ta NOPYLUIEHHSA BPOAMKEHOTO i CUCTEMHOTO
iIMYHITETY XBOPMX, NPOOMEPOBAHUX 3 MONepesHim Aia-
rHO30M TOCTPUIA GJIEFMOHO3HUI aneHaMUWT Ta nicna-
onepauiiHuii NEePUTOHIT 3 HeeheKTUBHUM YHKLiOHY-
BaHHAM CUCTEMM iIMYHHOTO 3axucty [6,7].

MeTta po6oTu. MeToto Ljiei poboTn 6yno npoaHanisy-
BaTX NOPYLUEHHA /IOKANIbHOI | CUCTEMHOT iIMYHHOI Bigno-
BiZli Y XBOPMX Ha rocTpuit G,ermoHO3HNI aneHaANLUT B
YMOBaxX 3aroCTpeHHsA, BUKOPUCTOBYOUYM AaHi MPOTOYHOI
umTOodpNYyopUMETPIi KNITUH NEPUTOHEANbHOrO eKcyaaTy
(ME) i kNiITMH NepubepUYHOi KPOBI Ta iHLWI IMYyHONOTIYHI
MeToaM ANA Po3pobKM ePeKTUBHUX Be3neYHnx MeTosiB
NiKyBaHHA HIAHOrO NEPUTOHITY B Mepio 3aroCTPeHHs.

O6’ekT i meTtoau pochigyKeHHA. Y O0CNioMeHHA
6yN0 BKAOYEHO 23 XBOPUX 3 FOCTPUM GAErMOHO3HUM
aNeHaMUMTOM Ha CTagii 3arocTpeHHA 3 NepUTOHITOM.
Li xsopi nepebyBann Ha NiKyBaHHi Ha Kadeapi xipyprii
cTomatosnoriyHoro ¢pakrynstety HMY imeni O. O. Boro-
MOJIbLA Ha TepuTopii KMIBCbKOT MIiCbKOI KAiHIYHOI Ni-
KapHi WBMAKOI megunyHoi aonomoru. pyny KOHTPOAo
CKNnanm ocobu 6e3 xipypriyHoi natonorii YepeBHOI Mno-
POKHMHU Ta iHLWKMX 3ananbHUX 3aXBOPtOBaHb (15 0cib).
AHani3 KknituH ME Ta nepudepunyHoi Kposi (MK) nposo-
OMBCA Ha la3epHOMY NPOTOYHOMY LMTODAYOPUMETPI
Beckman Dickinson FC-500 ¢ipmu Siemens, USA 3 Bu-

KOPUCTaHHAM nporpam 36opy Ta 06pobKM aaHux Lysis
Il Ta KOMN'toTepHOro ocHaleHHA View Sonic (HP, CLLA)
3a 3arasnbHoOBigOMOI MeToauKoto [8,9]. Ana 36yaxeH-
HA BMKOPWUCTOBYBABCA aproHOBWMIA Na3ep MOTYXKHICTO
25xBT (noBXWHa XBUAi 488 HM). Y KOXKHIl npobi aHani-
3yeTbcA 5000 KNiTWH, 32 CTaHAAPTOM NPOTOKOY aHani3y
OaHWUX NpoToYHoT uuTodnyopumeTpii npame (FSC) Ta 6o-
KoBe (SSC) cBiTnopo3citoBaHHA ANA BUAIIEHHA TPUYaCT-
KOBOro AndepeHLiloBaHHA NONyAAUiA KAITUH No po3ai-
NIeHHIo nikiB dayopucueHuji. CybnonynauiiHuin cknag,
NeMKOUUTIB TaKOX BM3HAYaAM y NpAMomy imyHodyo-
pucueHTHOMY TecTi. Kpim Toro, Bu3Hauyanacb ¢aroum-
TapHa aKTMBHICTb MOHOLUMUTIB i MepUTOHeaNbHUX Ma-
Kpodaris (MM) 3a gonomoroto M/, i mopdonoriuHmm
meToaom. MNapanenbHo NPoBOAMIOCH MiKpobionoriyHe
pocniaxkeHHa ME 23 xBopux Ha rocTpuin GaermoHo3HUM
aneHAnUMT. Yci oTpumaHi pesynbtaT 6ynum nigaaHi cra-
TUCTUYHIN 06pobLi ANA HenapaMeTPUUHUX KpuTepiis 3
BMKOpUCTaHHAM nporpamu «Minitab 16». Mpu aHanisi
BUKOpUMCcTOBYBaau Tect Konmoroposa-CmipHoBa i nopis-
HAHHA cepefHix ABOX He3anexHUx BUbipokK 3a Kputepi-
em CtbtopeHTa. KinbKicHi 3miHM npeacTaBneHi y Burnagi
cepefHix 3Ha4YeHb i cepeiHbOKBAZPATUYHUX BiAXUIEHD.

Pe3ynbTaty gocnipeHb Ta ix obrosopeHHsa. OTpu-
MaHi B AaHii poboTi pesynbTaT CBigYaTb Npo Te, WO
3aXMCHiI MeXaHi3MM MiCLEeBOro i CUCTEMHOrO iMyHiTeTy
MatoTb NeBHi BigMiHHOCTI. Lle cTocyeTbca GyHKLIOHANb-
HOI aKTUBHOCTI GarouUTyOUMX KNITUH, TaKUX K Nepu-
TOHeanbHi MakpodarM Ta MOHOLMTU KPOBi, Ta PiBHIB
npo3anasibHUX i CYNPecMBHUX LIMTOKIHIB BignoBigHOI
NoKanisauji. Y ob6CTeKeHUX XBOPUX KiNbKiCTb KAITUH
ME KonuBanacb B mexkax Big 2,04 go 22,4x10° kn/mn
ekcyaaty. ParoumTtapHa akTMBHicTb MMM y xBopux byna
BULLOK Y MOPIBHAHHI 3 MOHOUMTamMM KpoBi (NpoueHT
¢daroumtosy 3 MM — 83,4+5,3%, 3 MOHOUMTAaMM KPOBI
BignosiaHo — 73,713,28). MopdonoriyHe BUBYEHHSA
3abapBneHnx npenaparis NokKasano, wWwo npouec ¢daro-
LMTO3y MaB He3aBepLUeHW xapakTep i ¢arocomu MM
6ynv 3anoBHEeHUMM MiKpobamu, Lo CNPUYNHWUAO 3arK-
6enb xBopuX. Bua mikpobHoro 36yaHMKa, AKUIA BUKAN-
Ka€ 3ananeHHA y YepeBHi NOPOXKHMHI, Ma€ BENIMKe 3Ha-
YeHHA y nepebiry NaToNoriYHOro NpoLecy B opraHismi.
HalbinbL BaxKKy CTyMiHb 3aNaneHHA BUKAMKAKOTb rpam-
HEeraTMBHI i rPaMno3nTMBHI aepobu, 0cob61MBO B KOMM-
NeKci 3 aHaepobamu, Takumm Ak Bacteroides. Came i
36yQHMKN BUKAMKatOTb NoHag, 70% BMNagKiB HalbinbLu
arpecuBHOrO TUMY 3anaJIeHHA YepeBHOT MOPOXKHUHM. Lli
nauieHTM manu Bagu paroumTapHOi aKTUBHOCTI KAITUH
BPOAKEHOro iMyHITETY, NOAANbLIOIO 3HELIKOAMKEHHA
MiKpo6iB, anonTo3y Ta BUAANIEHHA MOLUKOANKEHUX KAi-
TMH 3 opraHismy [6,10]. Takox npoBoAMnacb OLiHKa

Tabnuua — BMmicT iMyHONOrYHUX KNITUH
i parounTapHa aKTUBHICTb MOHOLUTIB
nepudepuruyHOi KPoBi XBOPUX 3 FOCTPUM
dnermoHo3HMM aneHauumuTom (%), Mtm

MoKa3HUKK KoHTponb, n=48 | XBopi, n=50 p
CD3+ 72,5+0,11 75,045,4 0,270
CD3+CD4+ 47,5%0,11 46,0+4,4 0,360
CD3+CD4+HLA-DR 10,8+0,37 4,7+4,2 <0,01
CD3+CD8+ 21,9+0,24 22,9+1,2 0,214
CD19+ 12,6+0,23 18,0+0,9 <0,01
CD3-CD16/56+ 14,5+0,45 10,9+1,0 <0,01
darountos 90,8+0,01 89,0+3,8 0,170

102

ISSN 2077-4214. BicHuK npo6nem 6ionorii i meauumnHu — 2019 — Bun. 4, tom 1 (153)



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULIUHA

- -
o
F R |
| ol
o 9
7
]
. 9
L]
= -
-
N ‘_: b o ‘_"-'m %
: B> %7 cp3-FITC
T ...._i..,uz. ey
FL1-H\FL1-Height—>
KAl
o
=
| el
N 9@
a
-
-
- 3
=
= ]
L]
1
N . .
o "._?":::_-.
L2 A— : CD8-FITC
A T
FL1-H\FL1-Height—>
v
o
o~

HLA-DR-FITC

FL2-H\FL2-Heigqg

.

0 S
FL1-H\FL1-Height—>

FL2-H\FL2-He;:

FL2-H\FL2-He:

SSC-H\SSC-Heig:

-
=

o)

)

<

o]

Y

-

o

=]

o] ;3:.55-? » e

< . " (D4-FITC

00 ..,'m. TR
FL1-H\FL1-Height—>

021031

CD19-FITC
103

04

200 400 600 800
FSC-H\FSC-Height—>

1000

PUCYHOK 1-6 — BUBYUEHHA iIMyHOKOMMNETEHTUX KAITUH NepndpepUYHOi KPOBi XBOPMX HA NEPUTOHIT METOA0M NPOTOYHOI 1a3epHOIT
uutopnyopumerpii.

piBHA darounTapHOi aKTUBHOCTI 3 MOHOLUMTaMM KPOBi
Ta BMKopucTaHHAM ML, AKTUBHiCcTb darountosy byna
O0CTOBipHO BULWOt0 — 93,443,2*%%, Toai AK npu mopodo-
NoriyHomMy pocnipyeHHi — 73,713,28%, p<0,001. BapTo
3a3HAYUTK, WO PiBHI NPO3ananbHUX i CYNMPeCcUBHUX LU-
TOKIHIB BiAPiI3HAKOTLCA Big, MicLA noKanisauii. Y neputo-
HeanbHil pianHi Bmict IL-10 gocToBipHO 36inbluyBaBcs
Yy MOPIBHAHHI 3 UMMW MOKasHMKaMK y nepudepudHin

Kposi (y neputoHeanbHin pianHi — 164,1451,2* nr/mn,
y nepudepuuHin kposi — 143+34,9 nr/mn, p<0,001). Y
nepuToHeanbHiM pianHi  gocToBipHO 36inbwyBanach
KOHUeHTpauia ®HM-a. PiBHI Npo3ananbHUX UUTOKIHIB
IN1-1B Ta I/1-6 3HUKyBanucb y NOPIBHAHHI 3 BignNoBiA-
HUMM NOKA3HMKAMM Y NNA3Mi KPOBI, ane Ui BigMiHHOCTI
6ynn HegoCTOBIpHUMM. [OCTOBipHE MiABULLEHHS PiIBHSA
I/1-10 y nepuTOHEanbHil pignHi nos’sa3aHe 3 HasBHICTIO
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BEJIMKOI KiZIbKOCTi MaTOreHHUX MiKpobiB, aHTUreHU AKKX
y CBOIO Yepry BNAMBaOTb HA NOCUIEHHA cuHTe3y I/1-10y
YepeBHil NOPOXKHMUHI.

HactynHum etanom pob6otu 6yno Aocaigutn Knitu-
HU nepudeprnyHOi KPoBi XBOPUX Ha rocTpuin dpaermo-
HO3HMI aneHaMunT metogom JIMML, nokasanu, wo B ne-
pudbepunyHiit KPoBi 3MeHLLYBanacb KiNbKiCTb 3arasbHUX
CD3+ T nim¢doumTiB i 4OCTOBIPHO 3MEHLUYBanach Kisb-
Kictb B nimdoumtie (CD16+, CD19+). CnocTepiranocb
3HUXEHHA eKcnpecii aHTureHis |l knacy Kl (HLA-DR),
3HUMXKYBaNacb eKcrnpecis mapkepa akTmBaLii CD25+ (pe-
uentop IL-2). TakoXK 3HMXKYBasacb eKCnpecis BHyTpiW-
HbOKNITUHHOI aareansHoi monekynn CD54+ i ekcnpecia
nosepxHesux peuenTtopis o HLA-DR. Lle nos’asaHo 3
HAABHICTIO BM/MBY BEJIMKOI KOHLEHTpaLii MiKpoOHMX
AHTUrEHIB, AKi Ail0Tb HA IMYHOKOMMNETEHTHI KNITUHU AK
y nepudepunyHiin KpoBi, TaK i YepeBHili NOPOXKHUHI. Ll
OaHi intocTpytoTb puc. 1-6 Ta Tabanya.

Moaanblue BMBYEHHA MOLIKOAMEHHA Pi3HMX eTanis
darounTosy, Nos’s3aHMX i3 B3aEMOAiE0 Makpodaris,
HenTpoodinis, enitenianbHUX KAITUH CAU30BOI Ta iHLIMX
KNITUH MIKPOOTOYEHHA 3 MIKPOBHMMW aHTUreHaMK [o-
3BOIUTb PO3PO6UTU MeToaM edeKTUBHOro NiKyBaHHA
3aMasieHHA y XBOPUX 3 THINHUM NEepPUTOHITOM i nosep-
HEHHI0 iX 40 340poBoro cnocoby xuTTs [5,6,7,10].

BucHoBKM. Bug mikpobHoro 36yaHvKa, AKUIA BUKIK-
Ka€ 3ananeHHsn y YepeBHii NOPOXKHWHI, Ma€ BE/IMKe 3Ha-

YeHHA y nepebiry NaTosoriyHoro NpoLecy B opraHismi
XBoporo. HalibinbLu BaXKKy CTyniHb 3anafeHHs BUK/IMKa-
I0Tb FPAaMHEraTMBHI i rpamno3nTUBHI aepobu, ocobam-
BO B KOMMAeEKCi 3 aHaepobamu, Takmmu Ak Bacteroides.
Came uj 36yAHMKM BUKAMKAOTb NoHag 70% BunagKis
HaMbinblW arpecBHOro TUMYy 3anajsieHHA YepeBHOi Mno-
POXKHUHK. Y XBOPUX HA MEPUTOHIT CNOCTEPIraeTbCcA A0-
CToBipHe 36inbleHHs piBHA 1/1-10, SK NOKanbHOro — vy
nepuToHeanbHin piguHi 164,1+54,2*, p<0,001, TaK i B
nnasmi kposi — 144,3+34,9", p<0,001. CnocTtepiraetbca
He3HayHe 36inbleHHs OHM-a. Moaanblie BUBYEHHSNA
nopyLlweHb CUCTEMHOI Ta JIOKa/bHOI iIMyHHOI BiAMNOBIAi
byae cnpusaTn po3pobui epeKkTUBHUX Be3neyHnx meTo-
AiB NiKyBaHHA XBOPUX Ha THIHUN NEePUTOHIT.
MepcnekTMBM NoAanbluMX AOCAIAMKeHb. Y noaanb-
LWOMY MEepCrneKkTUBHUMMU € JOCNIOKEHHA POAi BUAY Mi-
KpobHoro 36yaHWKA Ha BPOAMKEHY iMYHHY BianoBiab
XBOPUX B YMOBaX roCTporo GpIerMmOHO3HOIo NEPUTOHITY.
BaknMBO BM3HaYaTu, AKi peHOTUNOBI MapKepu BNIMBaA-
I0Tb Ha ePEKTUBHICTb Ail IMyHHUX MexaHi3miB 3axucry
NpW 3axBOPIOBAHHI Ha rocTpUin NepuToHiIT. Lii 3HaHHA
[,03BONATb PO3POOUTU HaAMBINbL AOCKOHAANI LWBUAKO-
Aitodi 3ax04M NiKyBaHHA XBOPUX, OCOBNNBO TUX, Y AKUX
nepe6ir rHINHOro NEPUTOHITY Ma€e HalbiNbLL HecnpUAT-
NNBUI xapaKTep. Lle BUKANKAE BMHUKHEHHA Cemncucy,
AKMIA HaMJacTilWe 3aKiHYyeTbCA 3arMbensio naujieHTa.

Nitepatypa

=

Pavlidis TE. Cellular changes in association with defense mechanisms in intra-abdominal sepsis. Minerva Chir. 2003;58(6):777-81.

Daley BJ. Peritonitis and Abdominal Sepsis. Medscape. 2019 Jun 23.

Nguyen HH, Tran BT, Muller W, Jack RS. IL-10 acts as a developmental switch guiding monocyte differentiation to macrophages during a mu-
rine peritoneal infection. J Immunol. 2012 Sep 15;189(6):3112-20. DOI: 10.4049/jimmunol.1200360

Obuz E, Arslan RS, Kucuk S. An unusual cause of phlegmonous appendicitis, actinomycosis: a case report. Gastroenterology & Hepatology.
2019;10(2):104-6.

Dosch M, Zindel J, Jebbawi F, Melin N, Sanchez-Taltavull D, Stroka D, et al. Connexin-43-dependent ATP release mediates macrophage activa-
tion during sepsis. eLife. 2019;8:€42670. DOI: 10.7554/elife.42670

Riche F, Gayat E, Collet C, Mateo J, Laisne MJ. Local and systemic innate immune response to secondary human peritonitis. Crit Care. 2013
Sep 12;17(5):R201. DOI: 10.1186/cc12895

7. Delano MJ, Ward PA. Sepsis-induced immune dysfunction: can immune therapies reduce mortality? J Clin Invest. 2016;126(1):23-31.
Mazurov DV, Dambayeva SV, Klimova SV, Bakhus GO, Yarilin AA, Pinegin BV. Primeneniye protochnoy tsitometrii vimmunodiagnostike. Med-
itsinskaya immunologiya. 2002;4-5:507-14. [in Russian].

Kuyun LO. Rivni prozapal’nykh ta supresyvnykh tsytokiniv u peryferychniy krovi khvorykh na flehmonoznyy apendytsyt. Medychna ta klinichna
khimiya. 2018;4(77):31-5. [in Ukrainian].

10. Lukaszewicz AC, Grienay M, Resche-Rigon M, Pirracchio R, Faivre V. Monocytic HLA-DR expression in intensive care patients: interest for prog-
nosis and secondary infection prediction. Crit Care Med. 2009;37(10):2746-52. DOI: 10.1097/CCM.0b013e3181ab858a

w N

&

v

o

o

©

AHANI3 NOKANbHOI TA CACTEMHOI IMYHHOI BIANOBIAI XBOPUX 13 TOCTPUM CEPO3HO-®/IEFMOHO3-
HUM NEPUTOHITOM METOAOM MPOTOYHOI LLUTODTYOPUMETPIT

KytoH /1. O.

Pe3stome. MeToto Uj€ei poboTn Byno npoaHanizyBatM ocobamBoCTi nepebiry SOKanbHOI i CUCTEMHOT iMYyHHOT
BiANOBiAi XBOPUX HA roCcTpUit GNErMOHO3HMI aneHANLMT B YMOBAX 3aroCTPeHHSA, BUKOPUCTOBYHOUM AaHi NPOTOYHOT
uMTOdpNYOPUMETPIi KNITUH NepuToHeanbHoro ekcyaaty (ME) i KniTMH nepudepmnyHoi KpoBi. B ymoBax 3ananeHHs y
dopmi roctporo ¢b1ermoHO3HOro NEPUTOHITY BUBYANACh GYHKLLIOHANbHA aKTUBHICTb GaroLUTyHOUMX KNITUH, MepUTo-
HeaNlbHMX Makpodaris, MOHOLMTIB KPOBIi Ta pPiBHA NPO3ananbHMX i CYyNpecMBHUX LLUTOKIHIB BigNOBIAHOI OKai3aLji.
Bua, mikpobHoro 36ygHMKa, SKMIM BUKIMKAE 3aNasieHHs Y YepeBHiN NOPOXKHUHI, MaEe Be/IMKe 3HAYEHHA y nepebiry
naTo/I0riYHOro Npouecy B opraHiami xsoporo. Halbinbll BaxKKy CTyniHb 3ana/fieHHs i NoripweHHA NaToAoriYHoro
npouecy BMKAMKatoTb aepobu (Escherichia coli, Klebsiella, Staphylococcus aureus), oco611MBo B KOMNAEKci 3 aHa-
epobamu (Bacteroides). Y nauieHTiB, AKi ManM NOWKOAMKEHHA OCHOBHUX eTaniB GparoumnTosy, TakMxX AK MNOMUHANb-
Ha aKTUBHICTb, 3HELLKOAXKEHHS MiKpobiB, iX anonTo3 i BUAANEHHA MEPTBUX KiTUH, CNOCTEPIraeTbCcA AOCTOBIpHE
36inblweHHs piBHA 1/1-10 AK B YepeBHI NOPOXKHUHI, TaK i B cMpoBaTLi KpoBi. Lle moxe 6yTn 03HakKow nepexoay
NepuToHITYy B cencuc. Tomy nogasnblue BUBYEHHA BaZ GaroumTosy i BNANMBY Npo3anasibHUX i CYNMPEeCUBHUX LIUTOKIHIB
Ha nepebir 3ananeHHs i MOro yCKNagHeHHsA, A03BONTb PO3P0bUTM meToan eDEeKTUBHOIO NiKyBAHHA 3ananeHHs y
XBOPUX 3 THIKHUM NEPUTOHITOM | MOBEPHEHHIO iX 10 340POBOr0 CNOCOBY KUTTA.

KntouoBi cnoBa: 1asepHUii NPOTOYHNIN LMTODAYOPUMETP, NPO3anasibHi i cynpecuBHi unToKiHK (IL-16, IL-6, TNF-
a, IL-10), parouuTos.
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AHA/IU3 NOKAZIbHOTO U CUCTEMHOIO UMMYHHOTO OTBETA BOJIbHbIX C OCTPbIM CEPO3HO-®/IEFMO-
HO3HbIM NEPUTOHUTOM METOAOM MPOTO4YHOWM UUTOPTYOPUMETPUN

KytoH /1. A.

Pe3tome. Lienbto 3Tol paboTbl 6b110 NpoaHan3nMpoBaTb 0COBEHHOCTU TEYEHMSA NOKANIbHOTO M CUCTEMHOTO MMMYH-
Horo otBeTa 60/1bHbIX C OCTPbIM G/IEFMOHO3HbIM aNNEHANLMTOM B YCIOBUAX OC/IOXKHEHWNA NATONIOrMYECKOTo NpoLecca,
MCMO/b3ya AaHHble NPOTOYHON UUTOGIYOPUMETPUM KNETOK NepuToHeanbHOro akcecyaaTa (ME) n knetok nepudepmye-
CKOW KPOBW M apyrue metoabl. B ycnosusax socnaneHus B dopme octporo ¢paermoHO3HOro NepUTOHMUTA M3ydanach
bYHKUMOHANbHaA aKTUBHOCTb GarouUTUPYIOLLMX KNETOK, NEPUTOHEasIbHbIX MAaKpOodharos, MOHOLMTOB KPOBU U YPOBHA
NPOBOCMNA/UTENIbHBIX U CYNPECCUBHbIX LIUTOKMHOB COOTBETCTBYHOLLEN IOKaAM3aumnn. Bua mmnkpobHoro Bo3byautens,
KOTOPbIM Bbi3bIBAET BOCNa/ieHMe B OPIOLLHOM NONOCTU, MeeT 60/1blloe 3HaYeHWe B Xo4e NaTo/I0rMYeckoro npouecca
B OpraHunsme 601bHOro. Hanbosnee TAXKenyto cTeneHb BOCNaseHUA U yXyALWeHWe NaToN0rMYeckoro npoLiecca Bbi3blBa-
toT a3pobsbi (Escherichia coli, Klebsiella, Staphylococcus aureus), ocobeHHO B Komniekce ¢ aHaspobamu (Bacteroides).
Y NaLMeHTOB, KOTOPbIE UMENU NOBPEXKAEHNE OCHOBHbBIX 3TanoB GaroLmMTo3a, TaKMX KaK NOrnoTUTEIbHAA aKTUBHOCTb,
obe3BpeKmnBaHNA MMKPODOOB, MUX anonTo3 U yaaneHUa MepTBbIX KAETOK, HabatogaeTca LOCTOBEpPHOEe yBe/nnyeHue
ypoBHs WJ1-10 KaKk B HGPIOLIHOM NONOCTU, TaK U B CbIBOPOTKE KPOBU. ITO MOMKET ObITb NPU3HAKOM Mepexosa nepu-
TOHMWTa B cencuc. [anbHelee n3yyeHne HapyweHua GparoumTosa 1 BAMAHUA NPOBOCNANNTENbHbIX U CYNPECCUBHbIX
LMTOKMHOB Ha TeYeHMe BOCMANEHMUS N €ro OC/IOKHEHME NO3BONUT pa3paboTaTb MeToabl 3GPEeKTUBHOIO eYeHuns Boc-
naneHus y 60/bHbIX C THOMHbIM NEPUTOHUTOM M BO3MOXKHOCTM BEPHYTb 3TUX MaLMEHTOB K 34,0p0BOMY 06Pa3y *KU3HW.

KntoueBble cnoBa: 1a3epHblii IPOTOYHbIV LUTODAYOPUMETP, NPOBOCMANUTENbHbBIE U CYNPECCUBHbIE LUTOKMHDI (IL-
1B, IL-6, TNF-a, IL-10), parouutos.

ANALYZING LOCAL AND SYSTEMIC IMMUNE RESPONSES IN PATIENTS WITH ACUTE PHLEGMONOUS PERITONITIS
USING A FLOW CYTOFLUOROMETRIC METHOD

Kuyun L. O.

Abstract. Objective. Appendicitis is one of the common pathologies in surgery and is associated with the
development of inflammation at the systemic and local levels. Appendectomy rates worldwide range from 8.9 to 10
cases per 10,000. Acute inflammation of the abdominal cavity is characterized by versatile manifestations of impaired
innate and adaptive immunity due to complications of the postoperative period in patients with a diagnosis of acute
phlegmonous appendicitis.

Object and methods. The study included 23 patients with acute phlegmonous appendicitis at the exacerbation
stage with its transition to peritonitis. The control group consisted of individuals without surgical pathology of the
abdominal cavity and other inflammatory diseases (15 people). The analysis of PE and peripheral blood (PC) cells was
performed on a Beckman Dickinson FC-500 laser flow cytometer from Siemens, USA using Lysis Il data acquisition and
processing software and View Sonic (HP, USA) computer equipment. The subpopulation composition of leukocytes
was also determined using an indirect immunofluorescence test. In addition, the phagocytic activity of monocytes and
peritoneal macrophages (PM) was determined by PLC and the morphological method. In parallel, a microbiological
study of PE obtained from 23 patients with acute phlegmonous appendicitis was performed. All the results were
statistically processed for non-parametric criteria using the Minitab 16 software. The analysis used the Kolmogorov-
Smirnov test and the comparison of two average independent samples by Student’s test. Quantitative changes are
presented as mean values and standard deviations.

Results and their discussion. The results obtained in this study demonstrated that there were differences in the
protective mechanisms of the local and systemic immune responses. The conclusions were drawn based on functions
and activity of phagocytic cells, such as macrophages and blood monocytes, as well as the levels of proinflammatory
and immunosuppressive cytokines localized accordingly. Most severe inflammations were caused by gram negative
and gram positive aerobes, especially in combination with anaerobes, such as Bacteroides. It should be noted, that the
levels of proinflammatory and immunosuppressive cytokines varied depending on their localization. In the peritoneal
fluid the content of IL-10 changed substantially compared to the same figures in the peripheral blood (164.1+51.2 pg/
ml in the peritoneal fluid and — 143+34.9 pg/ml, p<0.001 in the peripheral blood). The TNF-a levels in the peritoneal
fluid increased significantly, whereas proinflammatory cytokine IL1- and IL-6 levels decreased, however the changes
were not significant. Substantial increase in levels of IL-10 in the peritoneal fluid was linked to the high content of
pathogens whose antigens in turn exacerbated the synthesis of IL-10 in the abdominal cavity.

Significance of the research. The study was conducted in order to determine the characteristics of the local
and systemic responses in patients with acute phlegmonous peritonitis during the exacerbation period. One of the
methods used on cells of the peritoneal exudate (PE) and peripheral blood cells in the course of the study was a flow
cytofluorometric method. Activity of phagocytic cells, peritoneal macrophages, blood monocytes and inflammatory
and suppressive cytokine levels of the corresponding localization were studied during the inflammatory stage of acute
phlegmonous peritonitis. The type of the pathogen that causes inflammation in the peritoneal cavity was important
since it determined the course of the pathological process in the patient’s body. Aerobic bacteria (Escherichia coli,
Klebsiella, Staphylococcus aureus) caused most severe inflammation, especially in combination with anaerobes
(Bacteroides).

In patients who suffered damage to basic stages of phagocytosis, such as the ability to ingest and kill pathogens,
their subsequent apoptosis and removal, substantial increase of IL-10 was observed in both the peritoneal cavity
and blood serum. This could point to the patient’s transition from peritonitis to sepsis. Further study of phagocytic
abnormalities and the way proinflammatory and suppressive cytokines influence the course of inflammation and its
exacerbation will in turn allow to develop effective methods of treating phlegmonous peritonitis and return patients
to their usual lifestyle.

Key words: laser flow cytometer, proinflammatery and immunosuppressive cytokines Il-1B, [I-6, TNF-a, phagocytosis.
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