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Pe3rome

Ilesb — NpoOBECTH CPABHUTEJIBHYIO OIIEHKY BBIPQYKEHHOCTH BOCITaJIeHUs HA OCHOBAaHWY JUHAMUKU CO-
JEPYKAHUS IUTOKMHOB B CBIBOPOTKE KPOBU Y MTAIIEHTOB CO 3JIOKAYECTBEHHBIMU HOBOOOPa30BaHUSIMH JIET-
KHX BO BpeMs ollepallii U B paHHEM [10CJIe0llepaliiOHHOM IIEPUO/IE B YCJIOBUAX Pa3/IMYHbIX BU/IOB aHeCTe-
31U U aHAJ/ITe31H.

MarepuaJs u Mmeroabl. O6cienoBany 24 naryenTa B Bo3pacre ot 45 110 50 JieT, pa3/je/ieHHbIX Ha 2 TPYIIIbL.
Bce nmarueHThl UMeJIY BIepBble BhIsIBJIeHHbIe BepU(UIIMPOBaHHbIe 3/I0KaYyeCTBEHHbIe HOBOOOPAa30BaHUs
6e3 J0CTOBEPHBIX IPU3HAKOB MeTacTa3supoBaHus. Pa3ieseHre o Mop(hOJIOrnYecKUM IIPU3HAKAM OITyX0JIeH
He IIPOBOJUJIN, T. K. 3TO HEe BXOAMUJIO B IJIaH UcciefoBaHus. [lepell XupypruuecKum jJiedeHrueM NalueHThl He
IoJIy4yasiv Jy4eBol, XxuMuoTrepanuu. B I rpynme (0CHOBHOM, n=12) NpuUMeHsJIN MyJIETUMOIQ/IbHYIO COYeTaH-
HYIO aHECTe3HIO C ITOCsIeAyIoIel TPOIJIEeHHOH aNUaypalbHOM aHaIre3nell B 10CIe0nepalliOHHOM ITIepUOJeE.
Bo II rpynne (cpaBHeHUsI, n=12) UCI0OJ/Ib30BaIN KOMOMHUPOBAHHYIO OOIIIYIO aHECTE3UIO C UCKYCCTBEHHOMN
BEHTUJISILIMEH JIETKUX C IToc/Ieyioleil ananareaueii MopguaoM. Onpenenniu 4 uccaefoBaTebCKIe TOUKU:
Iepe MHAYKIMEN B aHeCTe3UIo, uepes 1, 12, 1 24 yaca 1ocJie onepauu.

Pe3yasrarsl. Uepes 12 yacoB Iocjie OKOHYaHMA olnepaiuu copepskanre TNFa y maiueHToB OCHOBHOM
IpymnIbl ObLJIO MeHbllle Ha 57,1%, 4eM y IAIleHTOB I'PYNIIbl CPAaBHEHNUsT; K KOHITY ITePBBIX CYyTOK OHO YMEHb-
InJIcs Ha 64,3%. B aTu ske cpoku B 00eux rpymnax cofepskanue IL-6 okazasoch 3HaUUTeJIbHO BBIIIE BEpXHUX
pedepeHCcHbIX 3HaueHHI. K KOHITy IepBBIX CYTOK cofepskaHue [L-6 y marueHToB 00eux IrpyIn HECKOJIBKO CHU-
3UJTUCh, HO Y MTAIIMEHTOB I'PYIIIILI CPABHEHMUSI 9TOT IIOKa3aresIb ObLI BhIIIe Ha 15%, YeM y TallMeHTOB OCHOBHOM
rpynmsl [lokasaresy comepskaHusi B CbIBOPOTKe [L-10 6b11H B ITpeiesiax peepeHCHbIX 3HAYEHHH Y TallIeHTOB
00ewx rPyIII, OJHAKO Yepes 1 yac mocJie Oneparyy 3TOT OKa3aTesIb B 00€UX IPyInax HapacTasl B BUJE TEOMET-
pUUecKoil Iporpeccuy U MHOTOKPAaTHO IIpeBbIIIa BepxHue pedepeHCHble 3HaUeHNs]; IPUYeM y MTalleHTOB
OCHOBHOM rpynnsl copepskanue IL-10 ObL710 TOCTOBEPHO BhIIIIe: pa3HHUIIA COCTaBJIs1Ia 35,6% MpoIeHTa.

3aksroueHnue. TakuM 06pa3oM, B ITOCIE0TIEPAIMOHHOM IEPUOIE Y OOJIBHBIX, IEPEHECIINX PE3EKIIOH-
HbIe Ollepalyy Ha JIeTKUX, UMEIOTCA 3HaYMMble N3MEHEHUs KOHIIeHTPallui IUTOKUHOB, YTO CBUETEIIb-
CTBYeT O HaJIMUYMU BOCIAJUTEJBHOTO IIpoliecca. ¥ MalieHToB, I0JIy4aBIINX dUAYPaJbHYyI0 aHa/ITe3UIO0,
BOCITaJIEHHE OBITI0 O0JIee BRIPAYKEHHBIM, O YeM CBHJIETEIbCTBYET O0Jiee BHICOKOE COfiepsKaHNe IPOBOCIIa-
JINTEJIbHBIX HUTOKNHOB.

Kntoueevte croea: 06e3601usare; pe3ekyusl; 310KkauecneeHHble H08000pa3o8arus; ieekue; 60CnaneHUe;
TNFe; IL-6; IL-10
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Summary

Purpose — to carry out a comparative assessment of inflammation based on evaluation of intraoperative
and early postoperative dynamics of blood serum cytokines in pulmonary malignant neoplasm patients in
different anesthesia and analgesia settings.

Material and methods. 24 patients of 45 to 50 years of age divided into 2 groups were examined. All patients
suffered from verified new onset malignant neoplasms without true signs of metastases. Tumor differentiation
by morphology was not undertaken since that was beyond the study design. Patients did not receive radio- or
chemotherapy. In Group I (the main group, n=12), a multimodal combined anesthesia [1] followed by extended
postoperative epidural analgesia was applied. In Group II (the comparison group, n=12), a combined general
anesthesia including mechanical lung ventilation followed by morphine analgesia was used. 4 study points
were determined: prior to induction, and one, 12, and 24 hours post-surgery.

Results. 12 hours after surgery completion, the concentration of TNF« in the main group was lesser by
57.1% vs. the comparison group; by the end of the first 24 hours, it fell down by 64.3%. Within the same period,
in both groups IL-6 turned out to be significantly higher than the upper reference limit. By the end of the first
24 hours, IL-6 tend to decrease in both groups; however, in the comparison group, this parameter was 15%
higher than in the main group. Serum IL-10 was within the reference range in both groups. One hour after
surgery, concentrationof IL-10 was exponentially growing in both groups and exceeded multifold the upper
reference limit, whereas the content of IL-10 in the main group remained reliably higher: the difference
amounted to 35.6% percent.

Conclusion. During the postoperative period, patients undergone lung resection displayed significant
changes in cytokines concentrations demonstrating an inflammation reaction. Inflammation was significant
in patients who received epidural analgesia as evidenced by an altered content of anti-inflammatory cytokines.

Keywords: analgesia; resection; malignant neoplasms; lungs; inflammation; TNF«; IL-6; IL-10
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BBenenue

B mpoiiecce aBoJtionuu chopMUpOBaIach
YHUBepcajbHasl 3alUTHas peakIusi OpraHuama
Ha [TOBPE’K/IEHNE, XapaKTepHAs JJIsI BBICIITUX JyKa-
puoTtoB. OgHa YacThb 9TOM peaKIMU H3BeCTHA
JIAaBHO M ObIa OMMCaHa elle B TPyJaxX YHIbsiMa
Konnona u l'arca CeJibe 1 M3BECTHA KaK peaKIns
«fight or fly» — aganTanmuOHHBIN CUHIPOM UJIU
y4eHUe O CTPEecCce U T. 1. ITa YaCTh peaKIuy Ipu-
3BaHa MaKCUMAaJIbHO OBICTPO yAAIATH MaKpOOpra-
HU3M M3 MeCTa BO3IEWCTBUS IMOBPEKIAIOINIET0
dakTopa 6Jiarogapss MrHOBEHHOH MOOUIM3aINN
TIOCJIEHETO (B YCJIOBUSAX JOCTAaTOYHON aHAJITE3UH,
He CUMTAasICh C dHepreTuveckue 3arparamu). OHa
peanuayeTcsi 6Jiaronapsi akTUBAIUM CUMITATOA]T -
peHaJIoBO cucTeMbI. B (hutoreHeTHYECKOM OTHO-
IIIEHUHU 9TO O0JIee «MOJIoasi» PeaKITusl.

Uepesd 3-4 MUHYTHI B MECTe TTOBPEKIEHUS
aKTUBUPYETCS Jpyrasi 4acTh YHHUBEPCATbHOU
peakIuu, 3ajada KOTOPOW COCTOUT B OIIEHKe
MOJIYYEHHBIX TOBPEKIEHUN U TIOMBITKAX WX
ycTpaHeHUs1. B peakiuu 3a/ieficCTBOBaHbI IUTOKHU-
HBI ¥ 0eJTKU «0CTpOoH asb» [1-3]. ITa GoJiee TpeB-
HsIsl peakIysi, OepyIas cBoe HavyaJIo ele 10 Kem-
OpPUIICKOTO «B3pbIBa», KOTOpAas CTPEMUTCS U3
OrpaHUYEHHON IMapakpPUHHOHN MPEBPATUTHCS B
o6ty aHAOoKpUHHYI. COBpEMEHHBIN BapuaHT
9TOU pPeaKINU ABJISETCS 9BOJIIOIMOHHBIM Pa3BU-
THEM BPOSKJIEHHOTO MMMYHUTETA C BKIIOYEHUEM
B CJy4yae HeOOXOJUMOCTU MPUOOPETEHHOTO Ha
boJiee MO3THUX TaraX. ECTeCTBEHHBIM MPEsT-
CTBUEM Ha MYTH T'eHepPau3aIuy 3TON peakIuu
SIBJISIFOTCSI KAK OCHOBHOM KaTabO0JIMYeCKUU rop-

Introduction

In the course of evolution, a universal defen-
sive response of the body to damage typical for
higher eukaryotes, has formed. One arm of this re-
sponse was described by William Cannon and Hans
Selye as the «fight or fly» response — the adaptation
syndrome or stress doctrine. This arm is aimed at
removing a macroorganism from the place exposed
to a damaging factor as fast as possible thanks to in-
stant mobilization of the latter (under sufficient
analgesia regardless of energy expenditures). It is re-
alized through sympathoadrenal system activation.
In phylogenetic terms, this is a «younger» response.

3—-4 minutes later, at the site of a damage, the
other arm of the universal response responsible for
liquidation of the damage is activated. The re-
sponse involves cytokines and «acute phase» pro-
teins [1-3]. It is considered as a more ancient re-
sponse rooted before the Cambrian explosion,
which endeavors to switch limited paracrine reac-
tions in main endocrine responses. The contempo-
rary version of this responses represent a form of
the evolutionary developed innate immunity. A
natural obstacle on the path of this response gen-
eralization include the main catabolic hormone
cortisol, and «fine instruments» — anti-inflamma-
tory interleukines (particularly, IL-10), insulin, etc.

Interaction of these two arms in response to
any damage would determine metabolic responses,
which, in turn, may result in successful completion
or failure of the healing.

We assume that patients who underwent resec-
tion surgery for pulmonary malignant neoplasms
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MOH KOPTH30J1, TaK 1 O0JIee «I0BeJIMPHbIEe MHCTPY-
MEHTbI» — IMPOTUBOBOCHAIUTEbHbIE UHTEPJIEN -
KUHBI (B yacTHOCTHU IL-10), HHCY/IUH U T.1.

BaanmopelicTBUe 3TUX IByX YacTel OTBeTa Ha
JII060€ TIOBpEXKIeHNe OyIeT OonpenessiTh BbIpa-
SKEHHOCTb MeTab0TMYeCKON PeaKIIuy, KOTopasi, B
CBOIO O4Yepellb, X OIIpeJesIUT yCIeX UIn Heycliex
BCEro JieueHus.

MBI nipennosiaraeM, 4To y NajieHToB, 1epe-
HeCHINX pe3eKIIMOHHbIEe BMeNIaTeJIbCTBA IT0 TOBO-
Iy 3JI0Ka4eCTBEHHBIX HOBOOOPa30BAHUM JIETKUX,
B OTBET HA NOBPEKIEeHNEe UMEeTC BOCIAIUTEIIh-
Has peakIys, IpUYeM BbIPayKeHHOCTh ee Pa3JInd-
Ha B U3YYEHHBIX I'PYIIIAX [IAlIUEHTOB [5, 6]. fABJs-
ACh MapKepoM OIleHKU IIOJIyYECHHBIX
MOBPEKIEHNH, CBIBOPOTOYHAS KOHIIEHTpalus
MpPO- U NMPOTUBOBOCHIAIUTEJILHBIX UHTEPJIEHKH-
HOB MEHSIeTCs B paHHEM I10CJeOollepariOHHOM
nepuone 60Jiee 3HAYUMO, HEKEJW B IIpoIecce
€caMoro omepaTUBHOTO BMeIareabcTBa. [10m006-
Hasl «OTCPOYKa» 00'BICHSAETCS T€M, UTO JJI5T aKTH-
BaIlWU 9TOH peaKIIny He0OXOIUM ITOCJIeTOBaTE b-
HBIH psI cOOBITHH, TpPeOyOIUi HEKOTOPOTO
BPEMEHHOTIO IPOMesKyTKa. /15 3allycKa peakunuu
BOCITaJIeHUsI HEOOXOIUM «CTapTeP», POJIb KOTOPO-
ro B CJIy4ae OTCYTCTBUsS OaKTepUaIbHOTO WU
UHOTO MH(pEKIMOHHOTO TOBPEKIEHUS UTPAIOT
aCCOUMMPOBAHHBIE C IOBPEKIAECHUEM MOJICKYJIAP-
Hble narrepHbl DAMP (Damage Associated Molec-
ular Patterns), nau «o6passl MOBPERIEHUS» [6].
OTHMHM MOJIEKYJIaMU SABJIAIOTCA pa3Jid4HbIC
0eJIKH, KOTOphIe He JOKHBI HaXOMUTHCS 3a ITpe-
JlesiaMu sipa Wiy 3a npegeaaMu quro3oJid (7, 8].
ITO M eCTh TaK HasdbIBaeMble «CUTHAJIbI 0», KOTO-
phle CBSA3BIBAIOT CllelupUYeCcKIe pelenTopbl HA
TIOBEPXHOCTU KJIETOK BPOKIEHHOU HMMMYHHOU
CUCTEMBI, U3HAYAJILHO UAEHTU(PUIIMPOBAHHBIX
Kak pattern recognition receptors — PRR (pacrmo-
3HAIOIIME MaTTEPHbI PEelleNTOPhI, NN PelenTo-
PpBI, pacrio3Harorue oopassi) [9, 10]. DAMP moryT
JIOKAQJIM30BaThCS B sIJIpe WM ITUT030J1e (amdore-
puH high — mobility group B1), Tosibk0 B UTO30-
Jge (0esqxu S100), sax3zocoMax (OEJIKU TEIJI0BOIrO
moka HSP) u 1. . IIpumepom HeberkoBbIXx DAMP
moryT 0biTh AT®, PHK, THK, remapuncyabdar u
T. I. IMEHHO aTH narTepHbl CTUMYJIAPYIOT BbIpa-
OOTKY IIUTOKWMHOB MaKpodaramu, CBA3bIBasICh C
PRR (Toll-, NOD-, RIG-I-, AIM-2-1ogo0HbIMU U
ocobenno RAGE-pernenrropamm) [11].

B nHTpaomepanioHHOM NepuoAe HAYNHAET
¢dopmupoBarhcs BoclajieHrne. BO3HUKHOBEHME
BBIpQ)KEHHOU MMMYHHOI peaKIInu [10CcJe XUpyp-
TUYECKOI'0 JIeYEHUs B OTCYTCTBUM IIaTOreHa
TaK)Ke MOKHO 00'BsICHUTH Teopueil P. Matzinger
[12]. ABTOp IpEAIIOIOMKNAI, YTO UMMYHHAs CUCTe-
Ma «03abodyeHa» He CTOJILKO oOecredyeHreM 0es-
OIIAaCHOCTH MaKpOOpraHu3Ma II0 TUIly OIlpejesie-
HUS «CBOU — Uy’KOU» MJIN «M3MEHEHHBIHN CBOI»,
CKOJIBKO OTIpeJieieHueM BepOSITHOCTUA HAJTUYUS

have an inflammatory response to damage, its
prominence being different in the groups of patients
analyzed [5, 6]. Concentration of quantitative marker
of the damage assessment, pro- and anti-inflamma-
tory interleukines in the serum, is most significantly
altered during the early postoperative period. It
could be explained that activation of this response
requires time. For the inflammatory response to
start, a «starter» element is required, the role of
which, in the absence of bacterial or other infection
damage, is performed by Damage Associated Molec-
ular Patterns (DAMP), or «damage patterns» [6].
Such molecules are various proteins that should not
be located outside the nucleus or outside the cytosol
[7, 8]. These are the so-called «0 signals» that bind
specific receptors on the cell surface of the innate
immune system well-known as pattern recognition
receptors (PRR) [9, 10]. DAMP may be located in the
nucleus or cytosol (high — mobility group B1 am-
photerine), only in cytosol (5100 proteins), exo-
somes (heat shock proteins (HSP)), etc. Examples of
non-protein DAMP are ATP, RNA, DNA, heparin sul-
fate, and so on. These are these patterns that stimu-
late production of cytokines by macrophages by
binding with PRR (Toll-, NOD-, RIG-I-, AIM-2-like,
and especially RAGE-receptors) [11].

Inflammatory reaction starts during the intra-
operative period. Emergence of a prominent im-
mune response after surgery in the absence of a
pathogen has been explained by the P. Matzinger’s
theory [12]. The author surmised that the immune
system rather cares on the possibility of getting
damaged due to hazard appearance than ensuring
macroorganism safety through ‘self-non-self’ or
‘modified self’ discrimination, wherein any pattern
(whether it is pathogen-dependent or independ-
ent) that might lead to tissue damage is a hazard
[13, 14]. The number of such patterns and profiling
of post-transcription signaling will determine the
cell fate: either preserving cell viability through reg-
ulation of any autophagy mechanisms, or initiating
the cell suicide program [15]. It would be logical to
assess the inflammatory responses in dynamics by
establishing the concentration of its oppositely di-
rected participants (including cytokines) [6] in
blood serum at different study points.

Materials and Methods

Two groups of patients who underwent surgery for
malignant neoplasms in the lungs by lobectomy were
studied. Despite small number of patients, the groups
formed were relatively homogenous. The inclusion cri-
teria included: man gender, 45-50 years of age, require-
ments for lobectomy due to lung cancer. Female patients
and patients with concomitant pathologies such as dia-
betes mellitus, IHD, who received -blockers, and whose
blood loss exceeded 500 ml were excluded from the
study. In Group I (main group, n=12), multimodal com-
bined anesthesia [16-18] with subsequent extended

epidural analgesia during the postoperative period was
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OTIACHOCTH ¥ BO3MOSKHOCTH MOJTy4€eHUs yIiepoa,
a OMmacHOCTh IMIPEJCTaBJIsIeT JIIOOOW TWaTTepH
(maToreH3aBUCUMBIN JIMOO HE3aBUCUMBIN), KOTO-
PBIA MOKeT MPUBECTU K MOBPEKIEHUIO TKaHEN
[13, 14]. KomndecTBO MOJOOHBIX TATTEPHOB, OIEH-
Ka BBIPA’KeHHOCTHU CUTHAJIA OCJIE TPAHCKPUIIIAN
OymeT ornpenessATh JAJbHEUIIYIO CYIb0y KIETKU:
JO0 KaKOU-TO U3 TPeX BAPMAHTOB ayTodaruw,
MMPU3BAHHOW COXPAHUTHL SKU3HECIIOCOOHOCTH
KJIETKH, JIN0O CTapT CYUIUJATHLHON KJIETOYHON
nporpamMmmsl [15]. Peaknuio BocniajsieHuA Ha pas-
JIMYHBIX 9TANAX ee Pa3BUTHUA U POPMUPOBAHUSA
JIOTUYHO OIIEHUBATh, ONpenessisi KOHIeHTPAIUIO
€e pa3HOHAIIPpaBJICHHBIX Y4aCTHUKOB (B T. 4. [IUTO-
KHHOB) [6] B CBIBOPOTKE B pa3JIMYHbIX UCCJIE0Ba-
TeJbCKUX TOUKaX.

MarepuaJ 1 MeTObI

O6citeroBaIM 2 TPYNITEI OOJTBHBIX, ITEPEHECIITNX
oTepaIyy 1o IOBOY 3JI0Ka4eCTBEHHBIX HOBOOOPa3o0-
BaHWH JIETKUX B 00'beMe JTI00IKTOMUU. BBU Ty Masoumnc-
JIEHHOCTH I'pYyIIIbl (POPMUPOBAIN MAKCUMAIBHO OTHO-
pongHbIMH. KpuTepun BKJ/IIOYEHHs: MY’KCKOU IIOJI,
Bo3pact 45-50 JieT, 00beM ornepanuu He OoJiee J0OIK-
ToMuU. 113 nuccesoBaHus HCKIIIOYUIIN TAIIUEHTOB YKEeH-
CKOIO I10J1a, & TaK’Ke Ial[MeHTOB, UMEeBIIUX COIYT-
CTBYIOIIYIO ITaTOJIOTHIO B BHJE CaxapHOro amadeTa,
NBC, mpuHUMaBIIUX 3-6JIOKAaTOPBI, C KPOBOIIOTEPEH
60s1ee 500 mJ1. B I rpymiie (0CHOBHOH, 71=12) TPUMEHSTN
MYJBTAMOJAJbHYIO COYETAaHHYIO aHecTe3nIo [16-18] ¢
mocJieAyIonied MpoJIeHHON aNMUAypaJbHON aHaJre-
3uell B IocJeolepalliOHHOM Ilepuoje. B aToii rpynme
WHIYKLOUIO IPOBOAUJIM IOCJIEeA0BATEeIbHBIM BHYTPU-
BeHHBIM BBesieHreM (peHTanusa (0,001 Mr/Kr) u mpormo-
dona (2,14 mr/xr). Ilepen nHAYKIIMEN IPOBOAUIN ITYHK-
LIUIO U KaTeTepU3aLUIo SIUIypPaJbHOI0 IPOCTPAHCTBA
Ha ypoBHe Th5-Th6. Uepes kateTep kasmbdpa 18 G mpo-
BOJUJIX IOCTOSTHHOE HellpepbIBHOE BBe/IeHNE TPEXKOM-
NIOHEHTHOH cMecu (ponuBakauH 0,2% + (eHTaHUT 2
MKI/MJI + aJpeHajuH 2 MKI/MJI). AHECTe3Us TaKKe
BRKJTIOYAJIA B €051 HICKYCCTBEHHYIO BEHTHUJIAIIIO JIETKUX
C KOHTpOJIeM 110 00'beMy U UHTajIsuell ceBodJiopana
(MAK 0,7-0,9). BHyTpuBeHHO (DeHTaHUJI TOBTOPHO BBO-
JUJIU TOJIBKO Ha paspe3 Koku. CKOpPOCTb BBeleHUs
TPEXKOMIIOHEHTHOU cMecHu BapbupoBasiu ot 10 mo 4
MmJs/4ac. B mocseonepanoHHOM Iepuofie BBeleHUe
9TOHM CMeCU B allUAYypaJbHOE IIPOCTPAHCTBO IIPOHOJI-
sKaJIM € TOU ke ckopocThio. Bo II rpynmne (cpaBHeHUs,
n=12) ucroJIb30BaI KOMOMHIPOBAHHYIO ODIIYIO aHe-
CTe3MI0 C UCKYCCTBEHHOU BeHTUJIANMeN jerkux. 1u-
JOYKIIWASI B aHECTe3WIOo OblIa aHajornyHou I rpymme. B
JaJsibHeieM Ha (hoHe UHranAnuu cesoduopasa (MAK
0,7-1,0) 1poOHO BHYTPUBEHHO BBOAWJIU (PEHTAHUI
(0,004-0005 Mr/Kr). B mocaeonepanioOHHOM IIEepUOJE
AQHaJITe3UI0 IIPOBOJUJIY [TIOCTOSIHHBIM BHYTPUBEHHBIM
BBegieHUeM MopduHa (0,42-0,57 Mr/Kr/cyT). YpoBeHb
60J1 TI0 BU3yaJIbHO — aHAJIOTOBOH IIIKaJsIe He ITPEBBI-
man 2-3 6annoB. Ha cienyiomuil geHb MardeHTOB
00eux TPyNm mnepeBesu B NPOPUIBHOE OTAeSIeHUE.
Onpepnenunu 4 uccjaenoBarebCKUe TOUKU: Iiepes UH-
IyKIIMeN B aHecTe3uio, yepes 1, 12, u 24 yaca riocJie omne-
panuu. B aTU CpOKM OIleHUBa/IU COlep)KaHue B ChIBO-

potke kpoBu TNFe, IL-6 u IL-10 KOoIn4YeCTBEeHHBIM

employed. In this group, induction was carried out by
consistent intravenous infusion of Phentanyl (0.001
mg/kg) and Propofol (2.14 mg/kg). Prior to induction,
the epidural space was punctured and catheterized at
the level of Th5-Th6. Constant continuous infusion of
the three-component mixture (Ropivacaine 0.2% +
Phentanyl 2 pg/ml + Adrenaline 2 pg/ml) was performed
via 18G catheter. Anesthesia also included volume-con-
trolled artificial lung ventilation and Sevofluranum
(MAC 0.7-0.9) inhalation. I/v Phentanyl was repeated
only to cut the skin. The three-component mixture infu-
sion rate was varied between 10 and 4 ml/hr. Postoper-
ative infusion of this mixture into the epidural space
continued at the same rate. In a Group II (the compari-
son group, n=12), a combined general anesthesia with
artificial lung ventilation was employed. The induction
was similar to Group I. Later, at a background of Sevoflu-
rane (MAC 0.7 — 0.9) inhalation, pulsed intravenous in-
fusion of Phentanyl (0.004-0.005 mg/kg) was carried out.
Postoperative analgesia was performed by continuous
intravenous infusion of morphine (0.42-0.57
mg/kg/day). Pain score according to the Visual Analog
Scale was not higher than 2-3. On the following day, pa-
tients of both groups were transferred to the specialized
unit. 4 study points were determined: prior to induction,
and 1, 12, and 24 hours after surgery. At those time
points, blood serum TNF¢, IL-6, and IL-10 were quanti-
tatively assessed with the aid of 3-stage sandwich-type
enzyme-linked immunosorbent assay using mono- and
polyclonal antibodies (ZAO Vektor — BEST, Russia). Dur-
ing the second study point, all patients were in ICU, had
been weaned from the ventilator, and did not have en-
dotracheal tubes.

Testing of statistical hypotheses was carried out using
nonparametric (rank) analytic methods. For pairwise com-
parison of variables between two points, Wilcoxon’s test
(dependent variables) was used. Differences between
Groups I and II were evaluated by Mann-Whitney test (in-
dependent variables). The null hypothesis was discarded
at P<0.05. The findings were presented as Me+(QI-Qu)/2,
which is median + half of interquartile range.

Results and Discussion

The findings are presented in table.

During analysis of anti-inflammatlory cy-
tokine TNFa dynamics it was noted that in patients
of either group the values did not exceed reference
ones at any study point. There was no reliable dif-
ference in TNF concentartion prior to surgery (the
1%t study point) vs. one hour after surgery comple-
tion (the 2"d study point) in either group. 12 hours
after completion of the surgery (the 3" study point),
significant difference was observed between the
groups. Blood serum TNFe« values in patients of the
first group were 57.1% lower than in patients of the
comparison group. By the end of the first 24 hours
(the 4™ study point), the difference between the
groups was significant amounting to 64.3%.

Dynamic analysis of interleukine IL-6 found
no reliable intergroup difference at the first two
study points. At the 3" study point, serum IL-6 in
patients of the comparison group was 13.6% higher
than that in patients of the main group. In both
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JuHaMuKa coiep;KaHus HUTOKUHOB B CBIBOPOTKE KPOBH y NAllMEHTOB Ha CTaIUAX HccaeaoBanus, Me+(QIl-Qu)/2.
Dynamics of serum cytokine values in patients at the study points, Me+(QIl-Qu)/2.

Study points Groups Values of indices by groups
TNFa, pg/ml IL-6, pg/ml IL-10, pg/ml
Before surgery I (n=12) 1.33+0.41 3.99+0.83 12.81+1.45
1I (n=12) 1.69+0.38 15.26+2.80 5.08+0.70
P=0.01* P=0.01*
1 hour after surgery I(n=12) 2.77+0.49 41.40+6.45 134.26+25.5
P=0.017 P=0.0001*% P=0.0001*
II (n=12) 2.52+0.65 48.91+7.20 84.8+13.40
P=0.03* P=0.001* P=0.001%, P=0.0001*
12 hours after surgery I (n=12) 1.65+0.54 121.57+22.20 47.6+6.75
P=0.0001* P=0.0017
II (n=12) 3.47+0.71 142.12+27.50 19.52+2.90
P=0.04" P=0.0001*% P=0.01%, P=0.001*
24 hours after surgery I (n=12) 1.62+0.28 104.87+19.65 39.67+7.20
P=0.0001* P=0.001*
1T (n=12) 4.17+0.95 122.54+23.45 39.16+6.85
P=0.03*%, P=0.01* P=0.0001* P=0.0017

Note. * — the differences between groups are statistically significant (Mann-Whitney test); * — versus preoperative values
(Wilcoxon’s test) at P<0.05. Meis the median, Q!/is the lower and Qu is the upper quartiles.

IIpumeuanwue. Study points — craguu ucciaegoanusi; Before/after surgery —no/nocse onepanuy; hour(s) — vac(e1); Values of
indices by groups — 3HaueHus MokasaTesel B rpyInax. * — pasyiMuus CTaTUCTUYECKU 3HAYUMbI MEXKTY I'PyNIaMu (KpuTepui
ManHa-YUTHH); ¥ — B CpaBHEHHU C JOONEPAIMOHHBIMA 3HaYeHUsAMU (KpuTepuil Buikokcona) npu p<0,05. Me — MennaHa;

Q! — HwKHUHN; QU — BEepXHUN KBAPTUJIH.

METOJIOM TP TTOMOTITY 3-CTaIMIHOTO «CIH/IBUY-BapH-
aHTa» TBepAo(da3HOro UMMYHO(EPMEHTHOTO aHAIN3a
C UCIIOJIb30OBAHWEM MOHO- 1 IIOJIMKJIOHAJIbHBIX aHTUTEJI
(3A0 «BexTop-B3CT» Poccus). Bo BTopoii ucciaenosa-
TeJILCKOM TOYKe BCe MarieHThl Haxomuauch B OPUT,
OHU OBLIN OTIy4YeHbI oT VIBJI 1 He mMe i aHOTpaxe-
AJIBHBIX TPYOOK.

[IpoBepKy CTaTUCTUYECKUX TUIIOTE3 IIPOBOAVIINA
C IIOMOUIBIO HelTapaMeTPUYeCKHUX (DAaHTOBBIX) METOJ 0B
aHanusa. /JlgAd DIapHOro CpaBHEHHWA II€PEMEHHBIX
MesKIy TByMsI TOYKaMH UCIT0JIb30BaJIN KpUTepuii Bu-
KOKCOHA (3aBHUCHMBIe BBIOOPKM). Pasnmamss MexIy
rpynnamu I u Il onmeHmBanu ¢ MOMOIIBIO KPUTEPUA
MaHHa-YUTHHY (He3aBUCHMEBIe BBIOOPKH). Hymnesyio ru-
nore3y orBepraJu npu p<0,05. MarepnaJ npeacTaBuIn
kak Me+(Ql-Qu)/2 — menmaHa+10/JI0BUHA MEKKBap-
TUJIBHOTO pa3dMaxa.

Pe3ynbTarhl M 00CYK/IEHHE

ITosnyuyeHnble pesysbraTbl IPEefCTaBUJIU B
TabJmne.

[Ipn msydyeHun JUHAMUKH KOHIEHTpPALlUU
nposocnanuTeabHoro nurokua TNFa ormerniy,
YTO Y MAIeHTOB 00€eWX IPYII HU B OJHOH HCCe-
JlOBaTeJIbCKOM TOYKE OHA He MpeBbIlaia pede-
peHCHBIX 3HaueHu . [lepes1 onepaTuBHBIM BMellia-
TeJILCTBOM (1-4 rccienoBaresbCKas TOUKA), Yepes
4ac [ocJie OKOHYaHUsA XUPYPruu (2-4 uccjienosa-
TeJIbCKAasl TOUYKA) JOCTOBEPHOM Pa3HUIIBI 110 3TOMY
IIOKa3areJTio B 00enX Ipymnmax He BeIABUIIH. Yepes
12 yacoB mocJjie OKOHYaHUA ONePaTUBHOTO BMe-
IareJabCTBa (3-1 uccaemoBaTe/IbCKasi TOYKa) UMe-
Jlach JOCTOBepHAasA pa3HUIlA B IpyNnax. SHA4YeHUs
cofepsxranud B CbIBOPOTKe KpoBU TNFa y manuen-
TOB OCHOBHOY I'pymImbl ObLIN MeHbIIe Ha 57,1%,
4eM y NalFeHTOB I'PyNIbl cpaBHeHuA. K KoHIy
IIEPBBIX CyTOK (4-a mcciaenoBaTeabCKasl TOYKA)

groups concentration of IL-6 was significantly
above the upper reference value. By the end of the
first 24 hours, serum IL-6 tended to decrease in
both groups, though still being beyond the upper
reference value. In patients of the comparison
group, this parameter was 15% higher.

Serum content of another anti-inflammatory
interleukine — IL-10 — was within the reference
range in the patients of both groups; however, as
early as 1 hour after completion of surgery, the level
of IL-10 exponentially increased in both groups, ex-
ceeding multifold the upper reference value; at
that, in patients of the main group, IL-10 was sig-
nificantly (35.6%) higher.

Rendering of the findings is presented as a
block diagram (fig.).

TNFe is a pleiotropic cytokine synthesized by
different cells of the body. It is produced mainly by
monocytic cells: macrophages, astroglia and mi-
croglia, Langerhans and Kupffer cells [8, 19, 20].
TNFe« is a potent anti-inflammatory cytokine, one
of early tissue mediators of inflammation that reg-
ulates multiple functions of macrophages. TNF«
plays a key role in the initiation of pro- and anti-in-
flammatory cytokine cascade. TNF« is known for its
ability to maintain inflammation by forming the so-
called autocrine loop (or ‘feedforward’ loop), which
essentially consists in stable production of IFN-S.

Higher TNFa measures, however, within the
upper reference range, in patients who did not re-
ceive postoperative sympathetic block might be
judged either as a more prominent signal to start the
cell suicide program following either the external
path of apoptosis or the internal path by activating
macrophage production of anti-inflammatory cy-
tokines, in particular, IL-14 [19, 21]. It is known that
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pasHuIia B rpymnmax Oblia Oosiee

BBIpa)KeHa U cocTaBUa yske 64,3%. I Site of damage l
[Ipu n3yyeHun TMHAMUKA KOH-

IIEHTpAllui MPOBOCHAIUTETHHOTO Damage associated

uHTepJielikuHa IL-6 B 06enx rpymnmax molecular pattern

[MTallE€HTOB B IIEPBBLIX NBYX UCCJIEN0-

v

BaTe€JIbCKUX TOYKax ,ILOCTOBepHOfI ‘

Innate immunity cells ‘

pas3HuIlbl He OTMeTUIU. B 3-11 uccJie-
JIOBaTeJbCKON TOYKe 3HAa4YeHHe

CoIepsKaHuA CbIBOPOTOYHOrO IL-6 y

TNE, IL-1, IL-6,

H thal -pituit
IL-10 and others »‘ ypothalamus-pituitary

MAIMEeHTOB IPYIILI CDABHEHHUS ITpe-

BBIIIAJIO AHAJIOTHYHBIH MTOKa3aTes b v A -

y TaIrMeHTOB OCHOBHOM T'PYyNIIbI Ha Endoplasmic | Autocrine loop

13,6%. B 00eunx rpymmax aToT rokasa- reticulum

TeJIb 3HAYUTEIHHO IPEBbIIIA BEpPX- (ubiquitination+ 48-72

HUe pedepeHCHble 3HaYeHUs. K unfolding of proteins) hours

KOHITY IEPBBIX CYTOK CEIBOPOTOYHbIE v A4
3HavyeHus IL-6 y manueHTOB 00enx ‘ Acute phase proteins ‘ | Adrenal gland |
IPyIn HECKOJbKO CHU3UJINCH, HO v v
HaxXOJUJIMCh 3a MpeJieJIaMHA BEPXHUX

‘ Damage repair ‘

pedepeHCHbIX 3HaYeHUN. Y MalueH-

TOB I'PYIIIIbI CDAaBHEHUS 9TOT IIOKA3a-
TeJib ObLJI BhIIIe Ha 15%.

ChIBOPOTOYHBIE COfAEpsKaHNE
JPpyroro IpoTUBOBOCHAJIUTEBHOIO
nHTepJsieliknHa IL-10 661710 B IIpeje-
Jax pedepeHCHBIX 3HA4YeHUuU Y
MMareHToB 00eux TPy, HO YiKe
gyepe3 1 dYac mnocjae OKOHYaHUSA
XUPYPrUYEeCKOro JIEYEHUsI  ITOT
MoKasaTeJ b B 00enx rpymmax yBe-
JIMYMBAJICS B TEOMETPUUYECKOH TIPO-
TPeCcCUy U MHOTOKPATHO NPEBBIMIAT
BepxHHUe pedepeHCHble 3HAYEHUS;
IpuyeM y IalMeHTOB OCHOBHOU I'PYNIbI 3HaYe-
Hus [L-10 ObLTHM JOCTOBEPHO BBIIIE — PA3HUIA
cocTraBJisggaa 35,6%.

TpaKTOBKY I10JIy4Y€HHBIX JAHHBIX IPEICTABU-
JIU B BUJIe OJIOK — CXeMBI (PUC.).

TNFa — 10 11ei0TpONTHBIN IUTOKWH, CUHTE-
3UpyeMBIA PA3JINYHBIMU KJIETKAMH OpPraHU3Ma.
OCHOBHBIMH €I'0 IPONYLIEHTAMU AABJIAIOTCA KJIETKA
MOHOIIUTAPHOM JIMHUM: MaKpOdaru, acTpomius u
MUKpoOIH, KieTku Jlanrepranca u Kyndepa [8, 19,
20]. 3TO MOIITHBIN TPOBOCIATUTETbHBINA IIUTOKWH,
KOTOPBIA ABJSETCA OJHUM U3 PAHHUX TKAHEBBIX
MeAuaTopoB BOCIIAJICHUA U peryaupyer MHOTHe
¢ysriuu Mmakpogaros. TNFa urpaer kjoueByio
POJIb B OPraHU3AIMH ITIPOBOCHATIUTEIBHOIO I[TATO-
KHMHOBOIO Kackasa. MissectHa criocooHocth TNFa K
NOJIEPYKAHUIO BOCTIAJIeHUs ITyTeM (pOpMUpPOBaHUSA
TaK Ha3bIBaeMOU AayTOKPUHHOU IeTau (OHA sKe
NeTIA «IIPSIMOU CBSI3W»), CyTh KOTOPOU 3aKJII0UAeT-
Cs1 B yCTOMUMBOM NpoayKiuy uatepgepona IFN-S.

bosaee Bbicokue 3HadyeHusa TNFa, HO He
BBIXOMBIIINX 3a IIpejiesibl BEpXHUX pedepeHCHBIX
3HaYeHUH y NallUeHTOB, He UMEeBIINUX CUMIIaTHye-
CKOIi 6JIOKAbI B TIOCJIEOTIEPAIIMOHHOM TIepUOIE,

[2,9-11].
[2,9-11].

lecular pattern

BJI0K-cXxeMa BepOATHOM peasin3alH BOCIaJeHUs B OTBET Ha IIOBPeKAeHHe
Block diagram of the likely occurrence of inflammation in response to damage

ITpumeuanwue. Site of damage — mecTo noBpeskaeHuA; damage association mo-

— MOJIERYJISApHAsA MOJEJIb, aCCOIUMpPOBaHHaA C IMOBPEXIE-

HUAMY; innate immunity cells — k/1eTku BposkieHHOro UMMYyHUTeTa; and others
— u ap.; endoplasmic reticulum (ubiquitination+unfolding of proteins) — ceTb
9H/I0IIJIa3MaTUYeCKOr0 PeTUKyIyMa (yOUKBUTUHUPOBaHUE+Pa3BOpaYUBaHUe
Oes1koB); acute phase proteins — 6esiku ocTpoii hassl; damage repair — ycrpa-
HeHUe II0JIy4eHHBIX OBpeskaeHnil; hypothalamus-pituitary — runoranamo-ru-
nodusapHad 30Ha; autocrine loop — ayrokpuHHas nemwis; hours — 4acos; ad-
renal gland — HaAIOYeUHUKHU.

TNFea-stimulation leads to fast expression of inflam-
matory genes due to stimulation of mitogen-acti-
vated protein kinases (including the ancient C-
JunN-terminal kinase), shifting the macrophage
response balance towards inflammation.

It has been established that TNF« acts via two
transmembrane receptors: TNFR1 and TNFR2, with
the former expressed in all tissues of mammals and
associated with ‘death domains’ activation [22, 23].
In contrast to TNFR1, TNFR2 is mainly expressed in
the immune system cells. Presumably, the TNF« ac-
tion via two membrane receptors explain multiple
eefects of the cytokine. The double action of TNFe in
breast cancer cells has been described: from one side,
the cytokine provides antineoplastic activity promot-
ing apoptosis and preventing angiogenesis, however,
facilitates tumor dissemination through tumor inva-
sion and early metastasis, from another side.

Another important participant of inflamma-
tion — IL-6 — reached its maximum 12 hours after
surgery in both groups of patients. Obviously, dur-
ing this period the damage-induced production of
acute phase proteins required to repair the damage
occurs. Presumably, at this time the metabolic re-

MOTYT OBITH pacieHeHbl JIN00 Kak OoJjee BbIpa-

action in response to damage starts. All other ana-
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SKeHHBIN CUTHAJI K 3allyCKy CyUIIUJAIbHOU KJle-
TOYHOI ITPOTrpaMMBbI 10 BHEIITHEMY ITyTH alloNTO-
3a, OO0 MO BHYTPEHHEMY IyTH IMOCPEICTBOM
AKTHUBAMY BHIPAOOTKM MakpodaramMu mpoBocna-
JIUTEJIbHBIX IIUTOKWUHOB, B yacTHOCTH IL-1f5 [19,
21]. MI3BecTHBI pabOTHI, B KOTOPHIX OBIJIO OTMeYe-
HO, 4T0 TNFa—-CTUMYIAIMS TPUBOIUT K OBICTPOH
9KCIIPECCUU BOCAJUTEIbHBIX T€HOB 3a CUeT CTU-
MYJIALAN MUTOT'€H-aKTUBAPYEMbIX IPOTENHKAHA3
(BrJOouas apepHelnyio C-JunN-TepMUHAIBHYIO
KWHAa3y), caBurasi OasaHc oTBeTa Makpodaros B
HallpaBJIeHUH BOCIIAJICHUS.

YcranossieHo, uto TNFa neficTByer uepes qBa
TpancMeMOpaHHBIX perenitopa: TNFR1 u TNFR2,
npryeM TNFR1 akTUBUPYeETC BO BCeX TKAHAX MJIe-
KOIIMTAIOIINX, 1 UIMEHHO C er0 aKTUBaIuel cBs3a-
HbI OCHOBHBIE (pyHKIIMOHA/IBHBIE cBOMicTBa TNFa
— a UIMEHHO, aKTUBAIUA «JOMEHOB CMepTh» [22, 23].
B 1o e Bpemsa arcnpeccusa TNFR2 crporo peryiu-
pyeTcs ¥ OOBIYHO MMPOUCXOIUT B KJIETKAX UMMYH-
HOU cucrtembl. VIMeHHO peajusanus AeWCTBUSA
TNF« yepes qBa MeMOpaHHBIX PEIeNTOPa, BO3MOMK-
HO, 00BSACHSAET ero OBOIHOe JelicTBue. [IBoiiHOe
nericteue TNFa onucaHo npu pake MOJOYHOH
skeJiesnl. OH, Kak OOVH U3 OCHOBHBIX IIPOBOCITIAJIN-
TeJbHBIX LUTOKUHOB, MMEeT AaHTHOIYXOJIEBYIO
AKTUBHOCTD, CIIOCOOCTBYSI allONTO3Y U MPEISITCTBYS
AQHTHTOTEeHEe3Y, HO B TO 5Ke BPeMsI CIIOCOOCTBYeT MHBA-
31U OIyXOJIY ¥ paHHEMY MeTacTa3supOBaHMUIO.

Eme onqnH 13 BasKHBIX y4aCTHUKOB BOCIIaJie-
Hus — IL-6 B 00eux rpynmnax mauueHTOB WMeJ
MaKCHMaJIbHbIE 3Ha4YeHUsI yepes 12 yacos nocJe
OIlepaTUBHOrO Je4yeHusa. O4eBUIHO, YTO B ITOT
IIepuof, NIPOUCXOOUT OKOHYATEJbHAsA OLEHKa
IIOJTyYeHHBIX TOBPEXKAEHUU U OIlpeJesseTcs
KOJIMY€eCTBO OeTKOB OCTPO#H (pa3bl, HEOOXOAUMBIX
JUI1 yCTpaHEHUs IIOJIyYeHHBIX MNOBPEeKIeHUM.
BeposiTHO, 3TO 11 €CTh MOMEHT Hadajia MeTaboJIu-
4YeCcKOH peaKLMU B OTBeT Ha MOBpeskIeHue. Bce
Ipyrue aHaboJIMYecKre MPOIecChl B OpraHu3Me
3HAYUTEJIbHO COKPAIaloTCA. YKa3aHHOMY yBe-
JUYEeHUIo coaepkanud [L-6 B CbBIBOPOTKE KPOBU
COOTBETCTBYIOT MaKCHUMaJIbHbIE 3HAYCHUS OCHOB-
HOTO IPOTUBOBOCHAJUTEIbHOI0 UHTEePJIEeHKUHA
IL-10 B mepBbIi Yac MOcJie OnepaIuu.

XapaxTepHO, 4TO y NIallAeHTOB, IMEBIINX B
COCTaBe aHEeCTe3UH-aHAJITe3NU CUMIIaTUIECKYIO
bs0Kamy, 6osee BoICOKHE 3HaYeHUs 1L-10 yepes
OIIMH 4ac II0CJIe Ollepalyy COYeTaIUCh C MEHBIIIN-
MU 3HayeHuAMU [L-6 yepes 12 yacoB. Bo3MOKHO,
0oJiee BuICOKME 3HaueHust IL-10 B 9TOH mUcceno-
BaTeJIbCKOI TOUKe CBSI3aHbI C BBIXOJIOM 32 IIpejie-
JIbI IUTO30JIs1 UHTePJIEMKNHOB, paHee COoflepsKaB-
muxcsl B (paronurax, MoJBepriIuxcsl aoIiTosy,
Jan60 HeKpo3y. CUTyalus y MarueHToB, Ie Ipu-
MEeHs1JIaCh CUCTeMHasi aHaITe3usI, Obla JuaMeT-
PpaJIbHO IIPOTUBOIIOJIOKHA.

Takum oOpa3oM, CKJIaAbIBAETCS BIleYaTsIe-
HHUE, YTO LIUTOKMHOBAsA peakUusl y NalydeHTOB

bolic processes in the body are considerably dimin-
ishing. The above-mentioned increases in blood
serum IL-6 matches the maximum values of the
main anti-inflammatory interleukine — IL-10 —
during the first hour after surgery.

Typically, patients who received sympathetic
block as a part of anesthesia-analgesia had higher
IL-10 one hour after surgery, which was associated
with lower IL-6 in 12 hours. Higher IL-10 at this
study point might be associated with release from
cytosol of interleukines contained earlier in phago-
cytes that were subjected to apoptosis or necrosis.
There was an exactly opposite situation in patients
when systemic analgesia was used.

Thus, it seems that the cytokine response in
thoracic surgical patients seems, firstly, less signifi-
cant when compared to abdominal surgery patients
and, secondly, capable of self-limitation. In our
opinion, this is related to a smaller volume of injured
tissues in these patients than in case of laparotomy.
Itis known that an increased level of anti-inflamma-
tory cytokines initiates enchanced activation of an-
abolic processes in the endoplasmic reticulum. In-
creased ubiquitination marks proteins for the future
enzyme-guided proteolysis, however, low proteolysis
and accumulation of ubiquitinated proteins might
promote unfolded protein response [6].

Proteins in the reticulum represent universal
sourse of amino acids that provide necessary quan-
tity of plastic material. Unfolding of a large number
of protein results in unfolded protein response that
mightlead to endoplasmic reticulum damage. Sim-
ilar process occurs in the inside mitochondrial en-
vironment, too. All these endoplasmic stress re-
sponses might activate the cell suicide program
initiating the path of apoptosis.

According to published studies, the immune
response due to thoracic surgery remains to be min-
imal [24]. There are quite a lot of papers dedicated
to minimally invasive technologies in thoracic can-
cer surgery [23]. They observe that the technologies
of mini-access, video-assisted thoracoscopy are
similar in terms of cytokine expression. At the same
time, a number of papers describe more significant
inflammatory responses in patients subjected to
upfront resective thoracic surgery [25, 26].

Different cytokines (especially IL-4 and IL-13)
might be inducers of an alternative path of
macrophage activation, which differs from the clas-
sic one that is caused by gamma-interferon. Until
late 1980s, the main function of IL-4 was regarded
as anti-inflammatory based on the capacity of the
latter to suppress production of TNFa and IL-6.
Further investigations demonstrated that Th2 cy-
tokines not just slow down but modulate the func-
tion of macrophages.

Manifoldness of the effect of these anti-inflam-
matory cytokines is also determined by increased
number of their producers. In addition to activated
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TOpaKaJIbHOI'0 XUPYPrUUeCcKOoro npoduss, Bo-
MepBbIX, MEHEE BhIPAsKeHA IO CPABHEHUIO C ITally-
eHTaMH, HalpuMep, abIOMUHAITBFHOMN XUPYPTUH, U,
BO-BTOPBIX, OHA CIIOCOOHA K CAMOOTPaHUYEHUIO.
[lo HamreMy MHEHHUIO, 3TO CBA3aHO C MEHBIINM
00beMOM TPAaBMUPOBAHHBIX TKAHEH y 9THX ITaIu-
€HTOB, 4YeM IIpHU JlanmaporomMuu. Kak M3BeCTHO,
MOBBIIIEHHBI ypPOBEHb IIPOBOCHAJIUTEIbHBIX
[IUTOKWHOB TPUBOIUT K OOJIBINEH aKTUBAINU
MpOIlecCOB aHa00JIM3Ma B CETU 9HAOIIa3MaTnye-
CKOTO peTuKyayMma. [IoTpeOHOCTh B OETKOBBIX
cybcTparax oOecrieunBaeTcs 3a CYET IMPOIECCOB
a"HaboJMYecKoro yOmiamkBupoBanus. Eciou nan-
HOT0 MEeXaHN3Ma HeJ0OCTATOYHO, TO NPOUCXOIUT
Tak Ha3bIiBaeMbIll «unfolded protein response»
(oTBeT pasBepHYyTOTO O€Jika) [6].

Kak n3BecTHO B «CeTW» UMEIOTCA yHUBeEp-
caJbHble aMUHOKHUCJIOTHBIE eI — «3arOTOBKU»,
KOTOpBIE€ HAXOOATCA B CBEPHYTOM COCTOSIHUU U
IpU HEOOXOIUMOCTH MOTYT BOCIIOJTHUTH HEOOXO-
JIUMO€e KOJWYeCTBO IIJIACTUYEeCKOr0 MaTrepuasa.
PasBopauynBanue 60IBIIOTO KOJMYECTBA OEJIKO-
BBIX «3aroToBok» u ecTh «unfolded protein
response», KOTOPbIA MOYKET TPUBECTU K OBPEsK-
JEHUIO 9HJOIJIAa3MAaTUYECKOr0 PEeTHUKYJIyMa.
[Mogo6Has cuTyamusi IPOUCXOAUT M B MUTOXOH/T-
pHaNbHBIX CTPYKTypax. Bce 9T0 MOYKeT IIpUBeCcTU
K aKTHUBAllUU CyWIUIAJbHOU KJIETOYHOU IIpo-
rpaMMBbl, KOTOpasi B JTaHHOM cjIy4ae OyaeT mpoxo-
IWTH I10 ITyTH aroITo3a.

[To MHeHUIO psiia AaBTOPOB, UMMYHHBIHN OTBET
BCJIEACTBHE TOPAKAIBHOI'O XUPYPIUIECKOIO BMe-
niaTreJibCTBa MUHUMAJEH [24]. iIMeeTcsa HeMaJioe
KOJIMYECTBO PabOT, TOCBAIIEHHBIX MAJIOMTHBA3WB-
HBIM TEXHOJIOTUSM B TOpaKaJbHON OHKOXUPYPIruu
[23]. B HUX OTMEY€eHO, YTO TEXHOJIOTUN MUHHUIO-
CTyIla, BUAEOTOPAKOCKOIIUM CXOYKU 110 CTEIeHU
IIMTOKUHOBOM 9KCIIpeccui. B To ke BpeMs B psijie
pabor omnricaHa 60Jiee BhIpaskeHHasI PeaKIT1sI BOC-
NaJIeHUs y ITallMEeHTOB, IIEPEHEeCIINX OTKPBITYIO
PEe3eKIMOHHYIO TOpaKaJIbHYIO ollepanuio (25, 26].

Pagsmunble HUTOKUHEI (0cobeHHo IL-4 n IL-13)
MOTYT OBITh MHAYKTOPAMU aJIETEPHATUBHOTO Iy TH
AKTUBAITMU MaKpodaros, OIMYHOTO OT KJIaccuye-
CKOT0, BBI3bIBAEMOI0 TaMa-umHTepdepoHoM. Jlo
KOHIIa 80-X TOJI0B IIPOILJIOr0 BeKa OCHOBHOU (DYHK-

umeit IL-4 cunTanack MPOTUBOBOCIIATIUTEIbHAS, HA
OCHOBAHHUU CIIOCOOHOCTH IIOCJIETHEr0 MOJaBJIATh
nponyknuio TNFEa u IL-6. ITocaenyroiue ucciaeno-
BaHMs MOKa3aad, uTo Th2 UTOKWHBI HE TPOCTO
TOPMO3ST, a IOBEJIUPHO MOJEJUPYIOT (DyHKIIHIO
Makpogaros.

Mmuoroobpa3sue AeliCTBUS 9TUX TPOTUBOBOC-
MaJUTeJbHBIX IATOKUHOB OIIpeAessieTCs TaKKe
0OJIBIINM KOJIMYECTBOM UX IPOAYILIeHTOB. [ToMu-
MO aKTUBHUPOBaHHbIX Th2—-KJjieTOK U B-KJIeTOK, MX
AKTUBHO IPOAYLUPYIOT AIIUTEJUN 1 OIyXOJIeBble
KJIeTKHU B TKaHAX. IL-10, B yacTHOCTHU, ABJSETCH
MOUIHBIM IIOHMIKAIOIIAM PEryasaTOPOM IKCIIpec-

Th2-cells and B-cells, they are intensively produced
by epithelium and tumor cells. In particular, IL-10
is a potent suppressor of macrophage functions that
modulates production of gamma-interferon, IL-4
and IL-13, and simultaneously strengthening the al-
ternative path of modulation. Interestingly, engage-
ment of alternative paths of macrophages activation
further promotes oncogenesis [25].

In case of more traumatic abdominal surgery,
the level of IL-10 in blood serum increases, which
might inhibit production of inflammatory cy-
tokines shifting the immune response from type
Th1 to type Th2 [25, 26]. The correlation between
IL-10 and TNFa may presumably serve as a prog-
nostic marker of postoperative complications in
abdominal surgery. IL-10/TNFa ratio less than 30
was observed in 100% of patients with post-surgery
complications and 64.5% of patients without com-
plications [9]. Strong inflammatory response that
manifests in increased expression of cytokines
characterized by multidirectional effects seems to
facilitate activation of apoptosis, acting via one of
the two known paths of the «cell suicide programb».

Conclusion

Hence, during the postoperative period, the
patients who experienced resection surgery of the
lungs have significant changes in the concentra-
tions of cytokines, which might evidence presence
of an inflammation reactions. Patients whose anes-
thesia/analgesia regimen included a sympathetic
block (in the form of epidural analgesia) displayed
higher blood serum concentrations of pro- and
anti-inflammatory cytokines. Such differences
might be explained by the absence of hypercorti-
solemia during the intraoperative period in multi-
modal anesthesia/analgesia patients, which pro-
motes the increase in concentrations of
anti-inflammatory interleukines. In our opinion, in
the early postoperative setting, the main task is to
reduce this response rather than provide «anti-
stress defense» or «fight the surgical stress», which
is physiologically hardly to perform.

Conflict of interest. The authors declare no
conflict of interest.

cuu Makpogaros, MOLYJIUpPYsl AeWCTBUE rama-
uHTepdepoHa, IL-4 u IL-13 ogHOBpEMEHHO, yCuU-
JINBAET aJbTepHATUBHBIN ITyTh MOIYIAINA. Bme-
CTe C TeM, aKTWBAIWs AJBTEPHATUBHBIX IyTeH
AKTHUBANNU MaKpodaroB crrocoOCTBYeT TaabHEH-
reMy 06pa30BaHUIO OITyXoJeH [25].

ITpu TpaBMaTHYHBIX a0JOMIUHATLHBIX OITepa-
UAX ypoBeHb IL-10 B CBIBOPOTKE KPOBU ITOBBIIIIA-
€TCsI, YTO MOKET UHTUOMPOBATh BHIPAOOTKY IPO-
BOCITAJIUTENbHBIX  I[UTOKMHOB W  CIBUTaTh
UMMyHHBIHN oTBeT OT Tuia Thl k Tumy Th2 [25, 26].
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Coornomenne IL-10 1 TNFa MOYKeT CITy>KUATB IIPO-
THOCTUYECKUM (DaKTOPOM INPU BO3HUKHOBEHUU
10CJIe0TIePAMOHHBIX OCI0)KHEHNH B a0I0MUHAIb-
Hoil xupypruu. OtHomenue [L-10/TNFa menee 30
umesa 100% 00JILHBIX C OCJIOKHEHUAMU 1 64,5% —
6e3 ocyioskHeHu [9]. BeipaskeHHasT BOCTIAINTEh-
Hasl peakIysd, IPOsIBJIAIONIIAACA OBBIIIEHHON 9KC-
npeccreil TMTOKMHOB Pa3HOHANPAaBJIEHHOTO Jel-
CTBUSI, BO3MOYKHO, CIIOCOOCTBYeT aKTHBALUU
aronTo3a, NeHMCTBYSA Yepe3 OOVH U3 JBYX N3BECTHBIX
mmyTeii 3amycka «cell suicide programn».
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aHeCcTe3WN/aHaITe3uy CUMITATHYECKYI0 OJI0KaTy
(B BUjE aMUAYypaTbHON aHANTE3WHM) OTMETUIU
0oJiee BBICOKVE KOHIIEHTPAIUU B CHIBOPOTKE
KPOBM IIPO- ¥ IPOTUBOBOCHIATUTETHHBIX ITUTOKH -
HOB. [To100HbBIE PA3TUYNSA MOTYT OBITH 0OYCJIOB-
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BOCITAJINTEJILHBIX MHTEPIEUKNHOB. [1o HamemMy
MHEHWIO, B YCJIOBUSIX pAaHHETO MT0CJIe0TepaoH-
HOTO Tepuojia OCHOBHAsS 3ajavya 3aKII0YaeTCs
MMEHHO B YMEHBIIIEHUH 9TOH peakKI[iy, a HUKaK
HE B «aHTUCTPECCOBOH 3amuTe» MM «6opbde ¢
XUPYPTUYECKUM CTPECCOM», UTO BPS JIU SIBJISIET-
cs1 GU3UOTOTUIHBIM.

KonduaukT nHTEpEcoB. ABTOPHI 3asBJSIOT
00 OTCYTCTBUHU KOH(JIUKTA HHTEPECOB.
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