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Ilen» uccaeaoBaHus: U3YYUTh BHIPAKEHHOCTh CTPECCOBON PEAKIMK OPTaHU3Ma BO BPEMsI Olepaliii Ha ToJ-
CTOI KMIITKE TIYTEM ONPe/IeSIeHNs KOHIEHTPAIIMH «CTPECCOBBIX TOPMOHOBY» M YPOBHS IJIMKEMUU B YCJIOBUSIX Pa3-
JINYHBIX BUJIOB aHECTE3UIA.

MartepuaJbl u MeTobl. [larenTos, nepenecimx peseKIMoHHbIe Olepauy Ha TOJICTON KHUIIKE 110 TIOBOJLY 3J10-
KaueCTBEHHbIX 3a00JIeBaHN, pasziesIuIn Ha 2 TPYIIIbL OCHOBHYO (7=57) u rpyIiy cpaBHeHus (n=35). B ocHOBHOI
TPyIITie TIPOBOAMIIA MYJIETHMO/IATBHYIO aHECTE3UI0, BKIIOYABIIAst HETIYOOKYIO CHMITATHYECKYIO OJIOKALY B coYeTa-
HUU C IOBEPXHOCTHOI MHTAJISIIIMOHHON aHecTe3ueil. B rpyiiie cpaBHeHust Gbljia IPOBE/IeHA MHTASIMOHHO-BHY TPU-
BEHHAs aHecTe3Us Ha OCHOBE CHCTEMHOTO BBe/leHHs (DeHTaHUIA B YCJIOBUAX MUoIIernu u naeybdusimun ceBod-
Jopana. B Tpex uccie1oBaTebeKIX ToYKax (1epe MHAYKIMEH B aHeCTe31I0, B TPABMATUYHbBII MOMEHT Ollepaliiy
1 B MOMEHT OKOHYaHM$I Ollepaliii) B CbIBOPOTKE KPOBU OIIPE/IEJISIN COJIePsKaHe MHCYJIMHA, a/IpeHaINHa, HOPajipe-
HasInHa, Jo(haMuHa, KOPTHU30J1a U TJII0K03bL. [IpoBepka cTaTncTuyecknx runoTes mpoBe/ieHa ¢ ITOMOIIbIO Hellapame-
TPUUECKUX METOJIOB, JlaHHbIe 00pabOTaHbl ¢ UCTIOJIb30BaHUEM MIPOrpaMMbl Statistica-6.

PesyabraTel. B rpymie cpaBHenust Bo 2-if 1 3-ii TOUKaxX OTMETUJIN 3HAYUTEIBHOE YBEJNUYeHNEe CO/lePKaHUs B
CBIBOPOTKE KPOBU KOPTU30JIa M KAT€XOJAMUHOB. B OCHOBHOII IpyIITIe 9TH TOKA3aTe M He MTPEBBIIIAT HOPMaTHB-
HbIX 3HaueHuil. CogepskaHue HHCYJIMHA B OCHOBHOI rpyiine ObLIO TIOBbIIEHO B 1-if 1 2-ii TouKax, a B KOHIIE Olle-
panuyu — HOHIZKEHO 110 OTHOIIEHUIO K IPYIIIIe cpaBHEeHM. [inkeMndecKkuil 1poduib oKa3auics IpaKTHIeCKU UeH-
TUYHBIM C TEH/ICHIIMEN K THIEPIJIMKEMUH B IPYIITe CPABHEHUSI.

3akmoyenue. Ha ocHoBanum nmosy4enHbIX pPe3yIbTaToB MOJKHO YTBEPIK/IATh, YTO MYJIBTUMO/IAIbHAS aHecTe-
3ust o0sagaer GOJIBIIUM CTPECC-IIPOTEKTUBHBIM JEUCTBUEM BO BPeMs TPaBMaTHUHBIX oreparuil. CooTHOLIEHnEe
3HAUECHUIT MHCYJIMHA U TJIIOKO3bI B TPYIIIIAX YKA3biBAET HA CIIOCOOHOCTD MYJIBTUMOIAIBHON aHECTE3UU MIPEYIIPEK-
JIaTh 110CJIe0TIePAIMOHHYIO MHCYIMHOPE3UCTeHTHOCTD.

Kniouesote cnosa: pax moacmou xumku; Myavmumo0aivHas aHeCme3us; Cmpecc; KOPmu3oi; UHCYIum;
adpenanun; Hopaopenanun; 00Pamum; 210K03a

Objective: to investigate the severity of the stress response of the organism during surgery on the colon because
of a tumor by determining the level of stress hormones and glucose depending on various types of anesthesia.

Materials and methods. Patients who have undergone resection surgery because of the colon malignancy were
divided into two groups: the study group (n=57) and comparison group (n=35). In the study group a multimodal
anesthesia was performed that included a shallow sympathetic blockade in combination with surface inhalation
anesthesia. In the comparison group inhalation-intravenous anesthesia was performed on the basis of systemic
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Bonmpocsr aHecTesnosrorumn

administration of fentanyl when accompanied by myoplegia and sevoflurane insufflation. The levels of insulin, epi-
nephrine, norepinephrine, dopamine, cortisol and glucose in serum were eavaluated during three periods of the
study: prior to the induction of anesthesia, at the traumatic moment of operation and at the end of the surgery.
Statistical hypothesis testing was performed using non-parametric methods and the data were processed with the
aid of Statistica 6 software.

Results. A significant increase of the level of cortisol and serum catecholamines was observed in comparison
group during the 20d and 3rd stages. In the study group, these indicators did not exceed standard values. Insulin
level was higher in the study group during the 15t and 2nd stages compared to the comparison group. Insulin level
at the end of the surgery was lower in the study group. The glycemic profiles were almost identical with hyper-
glycemia trend in the comparison group.

Conclusion. Multimodal anesthesia provided most protective effect against stress during traumatic surgeries.
The ratio of glucose and insulin values in groups demonstrate the capability of a multimodal anesthesia to prevent
post-operative insulin resistance.

Key words: colon cancer; multimodal anesthesia; stress by a surgery; cortisol; insulin; adrenalin; nora-
drenaline; dopamine; glucose
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BBenenne

XUpypruueckoe BMENIATeIbCTBO OT MaJIOWH-
Ba3MBHBIX JI0 OOUIUPHBIX KOMOWMHUPOBAHHBIX OIle-
paIuii COPOBOKIAETCS HAPYIIEHUEM TIEJIOCTHOCTH
TkaHel [1, 2]. VI3 30HBI MOBPEXKACHUS TIyTEM Tpsi-
MO cuMmnatudeckoil addepeHTanuu Mo Ienu
«TPAHCIYKIUSA-TPAHCMUCCHUSA> TMPOUCXOJTUT AKTHU-
BallUsl OCH <THUIOTAJTAMyC-TUITO(U3-KOpa HaII0-
YEYHUKOB». Yepe3 HECKOIbKO MUHYT TapaJljieJIbHO
HaunmHaeT (GOPMUPOBATHCS MECTHBIN BOCTIATUTEIb-
HBIU TIpOIlecc BCJIEACTBUE TICPBUYHON ajibTepaluu
TKaHel (KJIeTOK) ¢ BbIJIeJIEHUEM KJIeTOYHBIX MeIna-
TOPOB BOCTIAJIEHUS TIeNTUAHON Tpuposl [3]. IluTo-
KUHBI (BKJIIOUast OEJIKU 0CTPOil Gasbl) — OCHOBHBIE
MPE/ICTABUTENIN CUCTEMBI «BOCIAJIeHUE/TIPOBOCTIA-
JieHre», pa3balaHCUPOBKA KOTOPOU MPUBOIUT K UX
BBIXOJIYy M3 30HBI TIOPAKEHUS B COCYIUCTOE PYCJIO
[2, 4, 5]. KomOuHamust peakiuii CUMIaTUIeCKOTO
OT/IeJia BeTeTATUBHON HEPBHOU CUCTEMBI C TIOCTEY -
IONIMM WJIM TIOYTH TapaJUIeIbHBIM 1TUTOKMHOBBIM
BBIOPOCOM TIPUBOAUT K (POPMUPOBAHUIO COCY/IUC-
TBIX U METAOOJUYECKUX PEAKIIUN, KOTOPbIE OTpe/ie-
JISIOT MHOTOKOMIIOHEHTHBINI OTBET OPTaHU3Ma, SB-
JSAIONINNCS ero 3al[UTHON peakiuen,
0003HAYaEMON «XUPYPIUUECKUM CTPECC-OTBETOM>
[1, 3, 6]. [Ipu aTOM B yCJI0BUSAX 3aTIHYBIIETOCH, JTU-
60 BBIIIEIIIETO 32 TPEIENbl (PU3UOTIOTUIECKOI HOP-
MBI, «cTpecc-oTBeTay (B Gopme aucrpecca) obyc-
JIOBJINBAET Pa3balaHCUPOBKY MPUHIIUAIIA 0OPaTHON
CBSI3U BBIPAOOTKU TOPMOHOB (HANPUMEp, aJPEeHO-
KOPTUKOTPOITHBIN TOPMOH — KOPTHU30.1) [7]. Boipa-
JKEHHOCTH OTBETHOU PEaKIMy OpraHu3Ma 3aBUCUT
TaK)Ke OT TSXKECTU MOBPEKIeHUS (TPAaBMAaTUYHOCTH
U JUIUTEJLHOCTH OTEPAIUU ), CIIOCOOHOCTH CaMOTO
opraHusaMa MoyJupoBath ahGepeHTHbIE CTUMYJIbI
Ha YPOBHE 33JIHUX POTOB CIIMHHOTO MO3ra (aKTHUBa-
1M JIOKAJTbHBIX TOPMO3HBIX HEMPOHOB, CYIIPACIIN-
HaJIBHBIX TOPMO3HBIX CTPYKTYpP), 3a/€lCTBOBATDH
9HJIOTCHHBIE OTMMOU/IBI 1 HOPAZPEHEPTUYECKHIE TOP-

Introduction

Any surgery from minimally invasive to vast
combined operations are accompanied by alter-
ations of the integrity of tissues [1, 2]. Activation of
the 'hypothalamic-pituitary-adrenal cortex axis
comes from the damaged area by direct sympathet-
ic afferent signaling along the transduction-trans-
mission chain. Simultaneously, the local inflamma-
tion responses start to form after a few minutes due
to alterations in primary tissues (cells) with the
release of cellular mediators of inflammation pep-
tide [3]. Cytokines (including acute phase pro-
teins) — are the main representatives of the
«inflammation/proinflammations system, which
are released from the affected area into the blood-
stream causing cytokine imbalance [2, 4, 5]. The
combination of reactions of the sympathetic part of
the autonomic nervous system followed by
cytokine release leads to the formation of vascular
and metabolic reactions that defines multicompo-
nent response of the organism, which is a protective
response of the body, referred to as 'surgical stress
response [1, 3, 6]. In the context of protracted or
physiologically abnormal stress response (in the
form of distress), it causes imbalance in hormones
feedback mechanism(e.g., adrenocorticotropic hor-
mone — cortisol) [7]. Intensity of responses also
depends on the severity of injury (trauma, duration
of the operation), the ability of the organism to
modulate afferent stimuli at the level of the posteri-
or horns of the spinal cord (the activation of local
inhibitory neurons, supraspinal inhibitory struc-
tures), and to use endogenous opioids and nora-
drenergic inhibitory pathways [6, 8]. At the same
time, there is sensitization with possible primary
hyperalgesia as an alteration of peripheral modula-
tion, and the phenomenon of 'inflation' as changing
the central modulation during frequent excitation
of nociceptor-neuron complex [8]. Powerful and
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Mo3Hble 1yTH |6, 8]. B TO ke BpeMs 1pu TOBTOPHOM
4aCcTOM BO30OYKIEHUU KOMILIEKCA <«HOIUIIENTOP-
HepOH» BO3HMKAeT CEHCUTHU3AIlUsl C BO3MOXKHOMN
IIepBUYHOM ruriepajre3neil Kak HapylieHueM mnepu-
(bepuueckoit Moy U GEHOMEHOM «B3BUHYMU-
BaHWS» KaK HAPYIICHUEM IEHTPATIbHON MO TSN
[8]. Momublii 1 3aTaHyBIIMICSA cTpece (JucTpece)
naryOHO BJusieT Ha TedeHne 3aboseBanust. Cucrema
OIIEHKU BBIPAKEHHOCTH «CTPECC-OTBETAY, 0COOEHHO
B YCJOBUSX PA3JUYHBIX BAPUAHTOB aHECTE3WU U
MpocTa, M CJOXKHA OJHOBpeMeHHO. OrpaHuveHnue
MEPIENINN B YCJIOBUSX <BBIKJIIOYEHHOTO» CO3HA-
HUS ¥ OTCYTCTBYSI SMOI[MOHAIBHOM OKPACKHU OOJIH B
COUYETAHUU C <HOPMAJIbHBIMU» ITOKA3ATEJISIMU CTAH-
JMapTHOTO HabGopa MOHUTOPUPYEMBIX BO BPEMsI Olle-
paruu napametrpoB (HemHBazuBHoe A/l ¢ mHTEpBa-
JIOM 5 MUH, IIYJbCOKCUMETpPUs, KamHorpadusi B
couetanuu ¢ doromreruaMorpadueil) UHOrIA CO-
3aet wo3nio Gaaromnouayuus. [Ipu Gosee Try6o-
KOM MOHWTOPHUHTE BBIABJSIOTCS TeMOJIMHAMUYEC-
Kie 0coGeHHOCTH TPOMUIS aHecTe3Un B BUIE
«zapeiidar ob1rero nepudepuuecKoro CompoTUBIIe-
HUS, YIAPHOTO 00beMa U YaCTOTBI CEPAEUHBIX CO-
KpallleH!i, IPU3BAaHHBIX 00ECHeYnTh ajleKBaTHBII
MUHYTHBIH 06beM KpoBoobGpatienus [9]. Ecau He-
MHBa3WBHAA OIleHKA TapaMeTPOB IICHTPAJIbHON Te-
MOJIMHAMWKH JIOCTYITHA MHOTUM aHECTE3MO0JIOoTaM,
TO J1abopaTropHasi OIeHKa «CTPECC-OTBETay — IIpe-
MMYIIECTBEHHO y/IeJl KPYIHBIX NCCIeI0BATENbCKUX
1eHTpoB. OtpejieieHre YPOBHSA KOPTHU30Ja, KaTe-
XOJIAMUHOB, TJIOKO3bl, MHCYJIMHA JaBHO SBJISETCS
MPU3HAHHBIM CIOCOOOM OIEHKH HAMPSIKEHUSI CHM-
MaTOA[PEHATIOBON CHCTEMBbI, XOTS M3HAYAJIbHO WX
pPOJIb paccMaTpUBaJach B KOHTEKCTE IOCTeoIepa-
nuonHoro karabosusma [10, 11]. B pesysbrare
MHOTOTPAHHOU  cTumysasiiiuu  (Gopmupyercs
«CTpeCC-0TBET», BBIPAKEHHOCTb KOTOPOTO, B TOM
YICJIe, 3aBUCUT OT YPOBHSI CTPECCOBBIX KATaDOJIH-
YECKUX TOPMOHOB, BJIMSIONINX HA COJEPKAHUE MH-
CyJIMHA B KPOBU U OMPEJESIONINX TIUKEMUIECKUN
npodub Ha pasHbIX aTanax jedeHud [12, 13]. Pas-
JINYHBIEC BUJIBI AaHECTE3UH B TIPAKTUKE XUPYPIUU KO-
JIOPEKTAJIILHOTO PaKa HUMET PasJUdHYI0 CHOCO0-
HOCTH BJIMSITH HA BBIPAKEHHOCTH <«CTPECC-OTBETA»
KaK IyTeM BO3/ICHCTBUS HA cuMIatnieckyio adde-
PEHTAINIO, TaK W HANPAMYIO, BO3/IEHCTBYS Ha CY-
pacHaIbHbIE IIEHTPDI (MHOT00Opasue cOaiaHCu-
POBAHHBIX, KOMOWHHPOBAHHBIX U  HPOUUX
BApUAHTOB aHECTe3Wi HAa OCHOBE CHCTEMHOTO BBe-
neHud aHanbreTukoB). Ha ceromHgamuuii meHb
6OJIbIIIOE KOJIUYECTBO WCCJIEOBAHUI MMOKA3bIBAET
BO3MOIKHOE MTOJIOKUTENbHOE BIUSHIE HA PE3YJIbTa-
THI JIEYCHUS TeX BAPUAHTOB AHECTE3Uii, KOTOPBIE
UMEIOT B CBOEM COCTaBE 3JIEMEHTBI CUMIIATHYECKON
GJioKa/Ibl pasiuaHOl Tiyounst [2, 14—16]. OxHako
c1abbIM 3BEHOM 3THUX UCCJIEJOBAHU SIBJISIETCST MHO-
roo6pasue JOKAJIbHBIX aHECTETUKOB, UX KOHI[EHT-
panuii, crtocob6oB U ypOBHEN BBeJEHUsI, HATMUUE U

protracted stress (distress) adversely affects the
disease course and treatment outcome. The evalua-
tion system of the 'stress response’ expression is
easy and difficult at the same time, especially in the
context of various anesthesia options. Limitation of
perception in a 'switched off' consciousness and
lack of emotional coloration of pain in conjunction
with the 'normal’ rates of the standard set of para-
meters monitored during operation (non-invasive
blood pressure at intervals of 5 minutes, pulsoxym-
etry, capnography combined with photopletismog-
raphy) sometimes create the illusion of prosperity.
More detailed monitoring reveals hemodynamic
features of anesthesia profile in form of total periph-
eral resistance drift, stroke volume and heart rate,
which are intended to ensure an adequate minute
volume [9]. While non-invasive evaluation of cen-
tral hemodynamic parameters is accessible to many
anesthesiologists, laboratory evaluation of 'stress
response’ is mostly for large research centers only.
Determining the levels of cortisol, catecholamines,
glucose and insulin has long been a recognized way
of assessing the tension of the sympathetic-adrenal
system, although their role has been originally con-
sidered within the context of postoperative catabo-
lism [10, 11]. 'Stress-response’ is formed as a result
of this versatile stimulation. The severity of 'stress-
response’ depends on the level of stress catabolic
hormones, influencing the insulin content in blood
and glycemic profile during different stages of
treatment [12, 13]. Different types of anesthesia in
the practice of colorectal cancer surgery differen-
tially affect the severity of the 'stress response’
through sympathetic afferentation and by affecting
the supraspinal centers directly (the variety of
well-balanced, combined and other variants of
anesthesia based on the systemic administration of
analgesics). To date, a large amount of studies
shows a possible positive effect on the treatment
outcome of those variants of anesthesia, which have
in their composition elements of various degrees of
sympathetic blockade [2, 14—16]. However, a weak
point of these studies is the variety of local anes-
thetics, their concentrations, methods and levels of
administration, diversity of frequently adminis-
tered «off-label» adjuvants. In addition, the major-
ity of studies are related to traumatology and
orthopedics, and perhaps often the results are
applied to abdominal surgery without any reason. It
is necessary to investigate the severity of the
«stress response» of organism during surgery on the
colon malignancies under multimodal anesthesia,
including a shallow sympathetic blockade and anes-
thesia based on system analgesia.

Objectives: to investigate the severity of the
stress response of the organism during surgery on the
colon by determining the level of stress hormones
and blood glucose under various types of anesthesia.
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BOHPOCI)I AHECTEC3MOAOTUN

pasHooOpasue aJbIOBAHTOB (3a4aCTYIO MCIIOJb3ye-
mbix «off label» ). Kpome Toro, 6osbumacTBO Hece-
JIOBaHUI OTHOCUTCS K TPABMATOJIOTUU W OPTOTIEIAN
1, BO3MOKHO, 3a4acCTYI0 Pe3yJIbTaThl 9KCTPAIOJIN-
pyIOTCs Ha abJIOMIHAIBHYIO XUPYPruto 6e3 0coObIx
Ha To ocHoBaHuil. [lesb nccaenoBaHNsS — U3YYUTD
BBIPAKEHHOCTb CTPECCOBON PEaKIMU OPraHnu3Ma BO
BpeMsI oTiepaluii Ha TOJICTOM KUIIKe IIyTeM oIlpejie-
JIEHUS YPOBHS CTPECCOBBIX TOPMOHOB U TJIUKEMUH B
YCTIOBUSAX PA3JUYHBIX BUIOB AHECTE3UI.

Marepuan u MeTObI

3a nepuoz ¢ 2011 o 2013 rr. B OMcKkoM o6acTHOM
KJIMHIYECKOM OHKOJIOTHYECKOM JIUCTIaHCePe 00CTeI0BATH
92 6oJIbHBIX B BO3pacTe OT 57 10 74 JIeT, MoJyYaBUIMX X1-
PYPrUUYEcKoe JieueHue 110 MOBOY HOBOOOPAa3OBaHUil TOJI-
croii kumiku. MccenenoBanue 6bI0 0100PEHO ITHUECKUM
KOMUTETOM, GOJIbHbIE OBbLIM HH(OOPMUPOBAHBI O TIPEACTO-
SITIUX OTIePAIlK W aHECTe3UH ¥ Tl TUCbMEHHOe COTJIa-
cue. Bce manueHTsl MMeJNW PUCK aHECTe3WH 3 KJjacca
(ASA). U3 uccnegoBanust ObLIM MCKJIIOUEHbI HAUEHTHI €
kposoriorepeit 6osee 500 M (acMpannoOHHO-TPaBUMET-
PUYECKUIT METO/1) M TIAIIUEHTHI, TIOJYYaBIINE HHOTPOITHYIO
HO/ZIEPIKKY, MMeBIIMe caxapHbiii auabet. Takke ObLIN HC-
KJIIOYEHDI TTAIUEHTBI, TIEPEHECIITE IHIOCKOTTNIECKUE BMe-
HaTeabeTBa. Bee manuenTsl ObUIN BBIMTUCAHBI U3 CTAIlHO-
Hapa 6e3 OIEeHKU [JINTEIbHOCTU NpebbiBanus. lenuepHoe
pasjie/ieHue TalMeHTOB He MPOBOAMIN. BosibHbIe OblLIK
pasjiesieHbl Ha 2 TPYIIbL: OCHOBHYIO ¥ TPYIITY CDABHEHS.
ITanreHTHI TPYIITIBI cpaBHEHUsT (1=35) B KAUeCTBE aHeCTe-
3UOJIOTHYECKOTO MOCOOUST MOTyHaTn KOMOUHUPOBAHHYIO
MHTAJSIITUOHHO-BHYTPUBEHHYIO QHECTE3UI0 B YCJIOBUIX
muomternu u UBJI. Bcem 60IbHBIM Ha3HaYa M BEYEPOM
HaKaHyHe OTePAINH CeJIATUBHBIN IIPEIapar nepopajbHo u
noakoxuo (mantenapun 2500 MEn). B menn omepanun
IpeMeIMKAIINS COCTOSITA U3 AaHTUTHCTAMUHHOTO TIperrapa-
ta (mumeapost 20 Mr B/M) u nipenapara /il 1pohuIaKkTh-
KM MHOEKINOHHO-BOCTIAIUTEIBHBIX OCJIOKHEHUI (BBO-
nuicst nedrpuakcon 1 T 3a 40 MuH 70 paspesa KOXKU).
WHAYKINIO B aHECTE3UI0 OCYIIECTBISIA BHYTPUBEHHbBIM
6010CHBIM BBezieHreM pacTBopa derranmia 0,0014 mr/kr
n nponodomna-munypo 2,14 mr/kr (B. Braun, Germany).
Muorieruio poBOAMIN JUCTEHOHOM (2,5 MT/T) U nuIe-
kyponueM (0,06 mr/kr). AHecTeswio IOJEPKUBAII
npobubsiM  Bemenuem  dentanmnra  (0,003—0,004
Mr/Kkr/4ac) na ¢oue unransnun ceBoduopana (MAK no
1) mo merouxe low flow ¢ moTOKOM CBEKUX ra30B He Me-
nee 0,5 j1/49ac. UBJI npoBoanin ¢ KOHTPOJIeM 110 00beMy,
¢ FiO, 40% ammaparom Aacmaiip (/Ix. daexrpuk, CIITA).
Kontpoauposamm yposens A/l, HCC, xamnorpammy, Ti1y-
6uny Heiipombiiiedroro 6soka u DKI, mpu atom BIS-mo-
HUTOPUHT HE MTPOBOJUJIH.

Y naiueHTOB OCHOBHON rpyIiibl (7=57) B KauecTBe
AHECTE3MOJIOTHUYECKOTO TI0COOMS TIPUMEHIIIN MYJIBTUMO-
HaJIbHYI0 aHecTe3mio. IIpemenukaiusi Obljia aHaJIOTHY-
HOll. B omepannoHHO KaTeTepuU3UpOBAIH 3MUAYPaJlb-
HOe TpocTpaHCTBO Ha ypoBHe T7—T8 c¢ mpoBemennem
karerepa (B. Braun, Germany) kpanuaibHo Ha 4 cM.
BblinosHsiin oOIenpuHAThIE TeCThl BepuduKaiuu Ha-
XOKJEHWsT KaTeTepa B IMUAYPAJbHOM IPOCTPAHCTBE C
ob6si3aTesibHbIM BBeleHeM 40 Mr 2% pacTBOpa JIUI0Kau-
Ha. B kadecTBe JIOKATBHOTO aHECTETHKA MCIIOTIH30BAJIN

Materials and Methods

During the period from 2011 to 2013 in the Omsk
Regional Clinical Oncology Dispensary 92 patients, 57 to
74 years old, were examined.Patients with colon cancer
were treated by a surgery. The study was approved by the
ethics committee; the patients were informed about the
upcoming surgery and anesthesia and provided the written
informed consent. All patients had anesthesia risk of 3rd
class (ASA). Patients with a blood loss of over 500 ml (as
determinjed by an aspiration-gravimetric method), and
patients who received inotropic support, or those who suf-
fered from diabetes were excluded from the study.
Endoscopic interventions were excluded. All patients were
discharged from the hospital without any assessment of the
duration of stay. There was no gender preferential for
inclusion into the study group. The patients were divided
into 2 groups: study group and comparison group. Patients
of comparison group (n=35) received a combined inhala-
tion-intravenous anesthesia under myoplegia and mechan-
ical ventilation as an anesthesia care. All patients received
oral sedative drugs and 2500 IU of dalteparin subcuta-
neously the evening before the surgery. On the day of oper-
ation premedication was prescribed that included anti-his-
tamines (diphenhydramine 20 mg intramuscularly, IM)
and treatment for prevention of infectious and inflamma-
tory complications (ceftriaxone 1 g administered 40 min-
utes before skin incision). Induction of anesthesia was per-
formed by intravenous bolus administration of solution of
fentanyl (0.0014 mg/kg) and propofol-lipuro (2.14 mg/kg)
(B. Braun, Germany). Myoplegia was performed with lis-
tenon (2.5 mg/g) and pipecuronium (0.06 mg/kg).
Anesthesia was maintained by fractional introducing of
fentanyl (0.003—0.004 mg/kg/h) with sevoflurane inhala-
tion (MAC to 1) based on the low flow technique with the
fresh gas flow (at least 0.5 1/h). Ventilation was carried out
with Aespire (J.Electricians, USA) with control by volume
and 40% FiO,. We controlled the blood pressure, heart
rate, capnogram, the depth of neuromuscular block, and
the ECG without BIS-monitoring.

Multimodal analgesia applied to patients of study
group (n=57) as an anesthesia care. Premedication was
similar. Epidural space was catheterized in the operating
room at the T7—T8 level with navigation of the catheter
(B. Braun, Germany) cranially up to 4 cm. Standard
tests of verification of the catheter presence in the
epidural space were carried out with the obligatory
introduction of 40 mg of 2% lidocaine. As a local anes-
thetic, 50 mL of ternary mixture (0.2% solution of ropi-
vacaine (AstraZeneca) up to 50 ml, 2 ml of fentanyl
0.005% and 0.1 ml of adrenaline 0.1%) was employed. In
all cases, the delivery system was represented by a Spase
Com (B. Braun, Germany) pumping station. The initial
infusion rate was 10 ml/h. Fentanyl (0.1 mg) was admin-
istered once before the skin incision. Later the anesthe-
sia was maintained by continuous infusion of local anes-
thetic with the sevoflurane inhalation according to the
scheme with a lower MAC (to 0.5). Myoplegia was also
carried out, as well as in the comparison group. Infusion
therapy was performed using a balanced isotonic
Sterofundin in a dose of 7—8 ml/kg/h. The mean duration
of surgery in the study group was 85 minutes and 90 min-
utes in the comparison group. Study points were defined as
10—15 minutes before induction of anesthesia, the
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50 MJI TPeXKOMIOHEHTHOU cMecw — pomnuBakanu 0,2%
pactBop (AstraZeneca) mo 50 mur., denranua 0,005% 2
M u aapenanud 0,1% 0,1 mu. CpeacTBoM 0CTaBKU BO
Bcex caydasax Opiia HacocHas cranmus Spase Com (B.
Braun, Germany). HauanbHast ckopocTh MH(MY3UHU CO-
craisiia 10 mu/gac. @enranna (0,1 Mr) BBOAMIN CHUC-
TEMHO OJTHOKPATHO Tiepejl pa3pe3oM Koxku. B pambheii-
[IeM aHEeCTe3WIO TO/IEPKUBANIN TIOCTOSIHHOM NHbY3neit
JIOKQJIbHOTO aHecTeTHKa Ha (poHe MHTAMIIUN CeBOMIIIO-
paHa mo ykasaHHON cxeme ¢ Menbmeir MAK (mo 0,5).
Muornieriio TpoOBOAMIN TaK JKe, KaK U B TPYIIIle cpaBHe-
Hust. IHQY3UOHHYIO Tepaluio 0CyIIeCTBIsIN cOaTaHCH-
POBAaHHBIM U30TOHUYECKUM IPenapaToM cTepodyHANH B
nose 7—8 mi/kr/4yac. CpesHss IMTEIbHOCTD OllepaInn
B OCHOBHOW TpYIIIe COCTaBJsiiia 85 MUH, B TPYIIIIE CPaB-
nenust 90 MmuH. VcciegoBaTeibcKUMU TOYKaMu ObLIU O11-
penenens: 10—15 mMun 10 wHAYKINN B anecte3uio (1-s
TOYKA); MOMEHT PEBU3UU OPIONIHON MOJOCTU U TPAKI[UH
KUIIEYHUKA KaK HauboJiee TpaBMAaTUUHBIN (2-51 TOUKA); 1
okoHYaHMe omeparun (3-1 Touka). V3yuenme pannero
MOCJIEONEPAITIOHHOTO TTIEPUO/Ia B YKA3AHHBIX TPYIIIAX He
BXOJIMJIO B 33/1a4M JTAHHOTO uccienoBanus. Onpeaesnsiain
YPOBEHD MHCYJIMHA U KOPTU30JIA IPU OMOIIH aBTOMATH-
yeckoro ananuzaropa IMMULITE 1000 (USA) meto-
ZIOM UMMYHOMEPMEHTHOTO aHAJIN3a € UCIOJIb30BAHIEM
crangapTHbix  peareHtoB  (Siemens  Healthcare
Diagnostics Prodakts Ltd. UK). Cozepskatue agpeHasiu-
Ha, HOpaJipeHasnHa, nodaMuHa B IJIa3Me OIpPeIesisin
CTaH/IADTHBIM METO/IOM MMMYHO(DEPMEHTHOTO aHaJIu3a
Opu  TIOMOIIM  MHKpOIIaHnieTHoro  (ortomerpa
Multiskan FC (Finland) ¢ ucnosbs3zoBanuem crangapt-
Hbix HabopoB (3 CATELISA, Germany). Cratucruyec-
KyI0 06pabOTKY JaHHBIX IPOBOAMIN C HCIOJb30BAHUEM
mporpaMMbl  Statistica-6. XapakTep pacmupeseseHus B
BapHUAIMOHHOM PsI/Iy OLEHUBAJIHU C TOMOIIBIO KPUTEPHST
Kosnmoroposa-CmupHoBa, a Takske MOCTPOEHUS] TUCTO-
rpaMM U 4acTOTHOTO aHanausa. [lockoIbKy nccienyembre
MOKa3aTes T He MOAYHHAINCH 3aKOHY HOPMAJIbHOTO (Ta-
YCCOBCKOTO) paclpesieJieH s, TO /IS IPOBEPKHU CTaTHC-
TUYEeCKUX THUIIOTE3 UCIOJIb30BATN HelapaMeTpruuecKue
kputepnn Manna-Yutau (77151 cCpaBHEHUS [[BYX He3aBU-
CUMBIX BBIOOPOK) U Buiikokcona (Iist cpaBHEHUS IBYX
3aBUCUMBIX BbIOOPOK), KOJIUYECTBEHHBIE [TaHHbIE TIPE]-
CTaBJISIIN B BUJle Me/inanbl (Me) 1 MHTEPKBAPTUIBHOTO
pasmaxa.

Pe3yabraThl 1 00CYK/IEHHE

TMoJryueHHbIE Pe3yIBTaThI IPECTABJIEHDI B TA0-
Juile ¥ Ha pucyHke. [/lo omeparu cTaTUCTHYECKU
3HAUMMBIX Pa3/JnYuil N3y4yaeMbIX ITOKa3aTeseil Mex-
[y TPYIIIAMU He BBISIBJIEHO, & B MOMEHT OIePAIUH 1
mocJie Hee UMEJIMCh CYIECTBEHHbIC Pa3JInyms. YCTa-
HOBJIEHBI CTATUCTUYECKU 3HAYUMBIC PA3JINYUS U3Y-
YeHHBIX TI0Ka3aTesell B JuHaMuke Habmogermii (1-4,
2-51, 3-s1 TOuKN) 10 0OeuM rpyimam (TabiL.).

Kontenrpaiust koptusosa BO 2-ii uccjenoBa-
TEJIbCKOW TOuKe (MOMEHT OIllepailli) B OCHOBHON
rpyIllie OKa3ajach CTATUCTUYECKU 3HAYUMO HUXKe
(una 21,1%), yeMm B rpyIiie cpaBHeHUsI, B KOTOPOI OT-
MeJasioch yBeJndeHue 3Toro mokasaress Ha 38,2%
[0 CPABHEHWIO C MCXOIHBIM, YTO MPEBBINIANO BEPX-

abdomen revision and intestinal traction, as the most trau-
matic moment, and the end of operation. The study of early
postoperative period in these groups is beyond the scope of
this study. Cortisol and insulin levels were determined by
ELISA with automatic analyzer IMMULITE 1000 (USA)
using standard reagents (Siemens Healthcare Diagnostics
Prodacts Ltd. UK). Adrenaline, noradrenaline, dopamine
in the plasma was determined by ELISA with a microplate
photometer Multiskan FC (Finland) using standard Kkits
(3 CATELISA, Germany). Statistical data processing was
performed in Statistica-6 program. The distribution of a
number of variations was assessed using the Kolmogorov-
Smirnov test, as well as histograms and frequency analysis.
Because the studied parameters were not the subject of
normal (Gaussian) distribution, the nonparametric Mann-
Whitney test (for comparison of two independent sam-
ples) and Wilcoxon (to compare two dependent samples)
were employed for testing the statistical hypothesis, and
quantitative data were expressed as median (Me) and
interquartile amplitude.

Results and Discussion

The results are presented in the table and fig-
ure. Before surgery, there were no statistically signif-
icant differences in studied parameters between
groups. At the time of and after the surgery the sta-
tistically significant differences during the observa-
tion (15t, 2nd, 3rd study points) were defined (Table).

As shown in the Table, cortisol level at the 2nd
study point (the time of a surgery) in the study
group was significantly lower (21.1%) than in the
comparison group that demonstrated an increase in
this parameter by 38.2% compared to a baseline
exceeding the upper normal values. At the 3rd study
point (at the end of operation), the cortisol level in
the comparison group had a tendency to further
increase (by 46.8% compared to baseline), and in the
study group hypercortisolemia was not observed.
The difference between groups was 32.3%.

Insulin level in the 2nd study point was signifi-
cantly higher (by 21.5%) in the study group than in
the comparison group. The level of adrenaline in the
20d study point was lower than the initial one by
35.9% for patients of the study group, whereas in the
comparison group it was higher by 35.9% exceeding
2-fold the level of adrenaline of the study group
patients. At the end of operation (31 study point)
the level of adrenaline continued to increase in the
comparison group, and the same indicator in the
study group decreased (the difference was 65.8%).

Level of norepinephrine in serum before the
induction of anesthesia in both groups did not differ
significantly. At the traumatic moment of the opera-
tion there was a significant growth of this indicator
(by 40.1%) in the comparison group and a decrease
in the study group (by 21.2%) compared to a base-
line. At the end of the operation (31 study point) in
both groups norepinephrine levels remained at the
level of the 20d study point. Level of dopamine in the
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«CTpeCC-OTBeT» OpraHu3Ma IIpHU Pa3JUYHBIX BUAAX 06€e3601MBaHus IIpH Oolepanysax Mmo 1moBoay pakKa TOJICTOro Ku-

meynnka, Me (QL; QH).

«Stress-response» of the organism with various types of anesthesia during surgery for colon cancer, Me (LQ; HQ).

Test indicators

Values of indicators on study stages

Befor operation

Traumatic moment of opertion

After operation

Groups of patients

Study Comparison Study Comparison Study Comparison

(n=57) (n=35) (n=57) (n=35) (n=57) (n=35)
Cortisol, pg/dl 2241 18.1 23.1 29.3 23.0 34.0
(5-25 pg/dl) (14.8,237)  (14.7;22.2)  (20.5;25.4) (26.1;34.9)**#%  (163;27.0)  (29.7; 36.5)"**
Insulin, pU/ml 7.73 6.30 7.90 6.20 6.43 7.08
(2—28.4 uU/ml) (5.05;12.50)  (3.92;8.76)  (4.0; 12.95) (4.18;7.29)* (4.50; 11.70) (5.10;9.83)
Adrenalin, pg/ml 85.85 88.4 55.0 112.0 42.3 124.0
(<100 pg/ml) (71.05;94.75)  (54.3;100.0) (22.45; 61.13)%  (83.5; 122.1)***##  (33.4;53.8)% (110.0; 136.3)***#
Norepinephrine, pg/ml 355.0 360.0 293.0 601.2 290.0 513.3
(<600 pg/ml) (309.5;415.0) (303.8;410.1) (228.5;319.0)% (520.0; 698.5)***### (249.0; 347)  (470.0; 606.1)***
Dopamine, pg,/ml 50.0 402 36.9 108.0 346 116.0
(<100 pg/ml) (43.0; 63.9) (36.4;55.2)  (33.0; 41.4)%*  (89.2; 116.0)***###  (25.0;37.9)  (91.1; 157.9)***
Glucose, mmol /L 5.60 5.50 6.70 7.20 6.90 7.10

(5.10;6.10)  (4.80;6.13)  (5.40; 7.20)%* (7.0; 8.25) (5.50; 7.50)##%  (6.55;7.60)

Note: * — differences between the groups were statistically significant at P<0.05; ** — P<0.01; *** — P<0.001 (Mann-Whitney test for
paired comparisons of independent samples); # — differences in comparison to the previous stage of the study are statistically significant
at P<0.05; #¥ — P<0.01; ### — P<0.001 (Wilcoxon test for paired dependent samples). Me — median (50%), QL — lower (25%) QU —
upper (75%) quartile (in brackets). Standard values and the dimension of parameters are given in parentheses.

IIpumeuanue: Test indicators — nccaemyembiii mokasarenn. 3neck u aus pucynka: Cortisol, ug/dl — xoprusou, mxr/mr; Insulin, pU/ml
— uncyant, MKME/mir; Adrenalin, pg/ml — aapenanus, nr/mr; Norepinephrine, pg/ml — nopanpenanun, nir/mir; Dopamine, pg/ml —
nodamun, nr/mir; Glucose, mmol/L — ruokosa, mmoss/i1; Study stages — aransl nuccsenoanus; Befor operation — g0 onepaigum,
Traumatic moment of operation — TpaBmaTuuHbIil MOMeHT onepanuy; After operation — nocite oneparn; Groups of patients — rpyrmbt
6oabHbIX; Study — ocnosHast; Comparison — cpaBHEHUs. * — Pasinyusa MeK/Iy TPYHIaMy CTaTUCTHYECKH 3HaYuMBbI 1ipu p<0,05; ** —
p<0,01; *** — p<0,001 (xpurepuii Manna-Yurau sl TapHOTO CPaBHEHWS HE3aBUCHMBIX BBIOOPOK); # — pasjnuuisi B CPAaBHEHUHU C
MOKA3aTeJIIMU TIPE/BIYIIEIT TOYKM HCCJe0BaHks cTaTucTHdecKu 3uadnMbl mpu p<0,05; ## — p<0,01; ### — p<0,001 (xpurepwmii
BUJIKOKCOHA ISl TTADHOTO CPABHEHIsI 3aBUCUMBIX BBIOOPOK). Me — mennana (50%), QL — wmwkuuit (25%), QU — Bepxuuii (75%)
KBapTIIIH (YKa3aHbl B CKOOKax). HopMaTnBHble 3HAYEHNS U Pa3MEPHOCTD MOKa3aTeJell YKA3aHbl PSIOM B CKOOKAX.

HUe 3HauYeHus HOPMbIL. B 3-i1 mccienoBaTesbCKoi
Touke (OKOHYAHUWE OTepaIlui) KOHIICHTPAIUS KOp-
TU30JIa B TPYIIlle CPABHEHUsI MMeJa TEHIEHIIUIO K
nasibHelieMy 1oBbiiienuio (yBesanudenue na 46,8%
[0 CPABHEHUIO C UCXOJHBIM), & B OCHOBHOII TPYIIIe
TUMIEPKOPTU30JeMHsT He Habioaanach. PasHuia
MEJKIy rpytnamu coctasuia 32,3%.

Conepsxanue WHCyJIWHA BO 2-i1 McclenoBa-
TEJILCKOI TOUYKE B OCHOBHOU TPYIIie ObLJIO CTATHC-
TUYeCKU 3Ha4nMO Bbilie (Ha 21,5%), yeM B rpyiiie
cpaBHeHus. KoHIleHTpaIus afjpeHasnHa Bo 2-ii uc-
CJIeJIOBATEIbCKON TOYKe Yy MallMeHTOB OCHOBHOM
IpYIIbI ObLIA HIKE UCXOMHON Ha 35,9%, a B rpyTie
cpaBHeHus1 — Bbilie Ha 35,9%, mpesbiinas B 2 pa3a
cojlepKaHye a[peHaJnHa y TAIeHTOB OCHOBHOI
rpynimbl. [To okonyanum oneparuu (3-4 ucciemaosa-
TEJIbCKAsl TOYKA) B TPYIINle CPABHEHUS IIPOJOJIKA-
JIOCH yBeJMueHue KOHIIEHTPAINU af[peHanHa, a y
MaIMeHTOB OCHOBHOM IPYIIIbl — CHU)KeHue (pasHu-
1a coctaBmia 65,8%).

Konmenrpariiusi HopajipeHaIiHa B CHIBOPOTKE
nepejil MHAYKIMEH B aHECTE3UI0 B OOEMX IpyIax
CTaTUCTUYECKN 3HAYMMO He pa3indayiach. B TpaBma-
TUYHBI MOMEHT OIEPAIUU 10 CPABHEHUIO C UCXO/I-
HBIM B TPYIIIIe CPABHEHUST OTMEYAJIU CYIIIeCTBEHHBII
pocT marHOTO Tokasatess (Ha 40,1%), a y manneHToB
ocHoBHOU Tpymmbl — cHmwkenne (Ha 21,2%). Ilo

traumatic moment of operation for patients of the
study group, compared to baseline, decreased by
26.2%, while for patients of the comparison group
this indicator increased 2.7-fold. After the operation,
the level of dopamine in both groups did not change.

Level of glucose in serum of patients of the
study group and the comparison group during the
traumatic moments of operations significantly
exceeded the initial values by 16.4 and 23.6%,
respectively. After the operation, the level of glucose
in both groups did not change demonstrating persis-
tence of hyperglycemia.

Therefore, the study of 'stress’ hormones,
insulin and glucose indicates activation of "hypothal-
amic-pituitary-adrenal cortex' system under the
stress caused by a traumatic surgical procedure in
cancer patients. Hypercortisolemia in the compari-
son group at the traumatic moment of operation is
explained by the fact that the targets of systemic
anesthesia-analgesia are supraspinal structures. Lack
of hypercortisolemia at this moment in the study
group demonstrates the reliable prevention of sym-
pathetic afferentation from the injury site, even with
a low concentration of local anesthetic solution.
Further dynamics of cortisol level increases at the
end of the operation confirms previous point of view.
Cortisol, as a major adaptive regulator of 'stress
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O1eHKa «CTpecc-0TBeTa» OPraHu3Ma IPH Pa3IM4HbIX BHAaX 00€300MBaHN IPU ONE€PALMSX 110 IOBO/Y PaKa TOJICTOrO KMIEYHHKA,
Me (QL; QH).

Evaluation of «stress-response» of the organism under various types of anesthesia during surgery for colon cancer, Me (LQ; HQ).
Note: 1 — Befor operation; 2 — Traumatic moment of operation; 3 — After operation. * — the comparison between the groups (Mann-
Whitney test for paired comparison of independent samples); # — the comparison with the previous stage of the study (Wilcoxon test for
paired comparison of dependent samples), the null hypothesis is rejected at P<0.05. Me — median (50%), QL — lower (25%) QU — the
upper (75%) quartile. Standard values and the dimension of parameters are given in parentheses.

IIpumeuanue: 1 — 110 onepaiyy; 2 — TPABMATHYHBIN MOMEHT OIIEPAIINIL; 3 — MOCJIe OTEPAIU. ¥ — CPABHEHIsI MEK/LY TPYIIaMu (KpUTepuii
Marta- YUTHI [UIsT TApHOTO CPAaBHEHUST HE3aBUCUMBIX BBIOOPOK); # — CPAaBHEHWS C MOKA3aTeISIMU TPEIBIIYIIEN TOUKH MCCITeT0BAHIIST
(kputepuii BUTKOKCOHA /1S TAPHOTO CPABHEHMS 3aBICUMBIX BRIGOPOK ), HyJieBast rurotesa orsepranach mpu p<0,05. Me — meaunana (50 %),
QL — mmsxnmii (25 %) QU — Bepxuuii (75 %) kBaprusmin. HopMaTuBHbIE 3HAYEHUS U PA3MEPHOCTH TIOKa3aTesieil yKa3aHbl B CKOOKaX.
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OKOHYAHUU oriepaiiuu (3-s1 UCCIe0BaTeNbCKast TOU-
Ka) y MaIUeHTOB 00enX rPYIII COJleP/KaHIe HOPaJIpe-
HAJIMHA OCTaBAJIOCh HA YPOBHE 2-if TOUKU HAOJIIO/IE-
nus. Konmenrtpanus jpodaMuHa B TPaBMATUUHbBIN
MOMEHT OTIepalli y TaIllMeHTOB OCHOBHOW TPYIIIBI
10 CPABHEHUIO C UCXOHBIM CHUIKAIACH HA 26,2%, a'y
MAIMEHTOB TPYIIIbI CPABHEHUST — yBEJIUYUBAIACHh B
2,7 paza. [loce ornepaiiuu KoHIleHTpalus gjodamuna
B 00€HX IPyIIIax He U3MEHSIJIACh.

Cozeprkanue TJIIOKO3bI B CBIBOPOTKE KPOBH T1a-
IIUEHTOB OCHOBHOI TPYIINBI U TPYTIIIBI CDABHEHUS B
TPaBMATUYHBII MOMEHT OIEPallid CTATUCTHYCCKU
3HAYMMO IIPEBBINIAJIO UCXO/IHbIe 3HaUeHus Ha 16,4 u
23,6% cootBetcTBeHHO. [locie omeparu comepika-
HUE TJII0KO03bI B 00enX rPyIInax He U3MEHSIIIOCh — CO-
XPaHAJIACh TUTIEPTITUKEMUS.

TakuMm 006pPa3oM, HCCIEIOBAHUE <«CTPECCO-
BBIX» TOPMOHOB, MHCYJIMHA U TJIIOKO3bI CBUIETEJIb-
cTByeT 06 aKTUBAI[MU CUCTEMbI «THUIIOTATAMYC-TH-
mo(u3-Kopa HAJIIOYEYHUKOBY> B YCJIOBUSX CTpecca,
BBI3BAHHOTO JIOCTATOYHO TPABMATUYHBIM XUPYPTHU-
YeCKUM BMEIIATETHCTBOM Y OHKOJIOTHIECKUX GOJTb-
HBIX. [unepkopTusoseMusi B TpaBMAaTUUYHBIH MO-
MEHT OTIepalliy B TPYIIIE CPAaBHEHUS 00bSICHSIETCSI
TOUKON TPUIOKEHUT KOMIIOHEHTOB CHUCTEMHOU
AHEeCTE3UN-aHAJITe3UN — 3TO CyIpaclnHaJbHBbIC
CcTPYKTYpbl. OTCyTCTBUE TUMEPKOPTU3OTIEMUN B
3TOT MOMEHT B OCHOBHOI I'PYIIIie€ CBU/IETEIbCTBYET
0 HaJIEeKHOM TMPENOTBPAIEHUN CUMIIATUYECKON
adepenranmu n3 MecTa TOBPEKICHUS JaKe TIPU
npUMeHeHUH ¢J1ab0 KOHIIEHTPUPOBAHHOTO PACTBO-
pa JIoKaJbHOTO aHecTeTuKa. JlasbHeilas nuHaMu-
Ka KOPTU30JIEMUU 110 OKOHYAHWM OIEPAIUU TOJ-
TBEPXKJAET  TPEABIAYIIYI0O  TOYKY  3PEHUS.
Koprusos, 6yay4r OCHOBHBIM Al THBHBIM PeEry-
JIATOPOM «cTpecc-oTBeTa» [12], saBiasieTcs, Kpome
TOrO, BaKHEHIIUM TOpMOHOM Katabosimama [7].
Boicokuii ypoBeHb CBIBOPOTOUHOTO KOPTHU30Ja, C
OJTHOU CTOPOHBI, CIIOCOOCTBYET aKTUBAIMH TJIFOKO-
HeoreHesa [17], a ¢ apyroil — unrunbupyer mnepude-
PUYECKYI0 YTUJIU3AIUIO TJIOKO3bI CTPECC-3aBUCH-
MBIM  00pa3oM, MOAaBJsAsT €€  3axBaT U
HCIIOJIb30BaHue B TepuepuiecKnx TKaHAX TyTeM
JIICKOOpAMHAIIUN (BILIOTD JIO MOSIBJICHUST HEOOpa-
TUMOTO jlehekTa) paboOThl perentopa <«WHCY-
JIVH/BHYTPUKJIETOUYHBIN CUTHATBHBIN TTyTh> [7].

OnHuM U3 Ba)KHEHINNUX TPU3HAKOB BBIPAKCH-
HOCTH <«CTPECC-OTBETa» HA TMOBPEXKICHUE SBISETCS
M3MEHEHNE KOHIICHTPAINU TJIA3MEHHBIX KaTexosa-
MUHOB. [unepkarexonmammueMus: (IIpenMyIecTBeH-
HO 3a CYeT a/ipeHaJMHa) B TPYyIIe CPAaBHEHUS B
TpaBMAaTUUHbBII MOMEHT U JlaJIbHeHINNH ee pocT, 1o-
Ka3aHHbII B HAIllEeM MCCIE0OBAaHUN, YKA3bIBAIOT HA
HECIOCOOHOCTH CHUCTEMHOTO BBEJIEHUS MPENapaToB
NI aHeCTe3Uu TPeNOTBPaNlaTh CUMIATUYECKYIO
addepenTanmio ¢ NMOCTEAYIONUM <CTPECC-OTBE-
ToM». B TO ke Bpems oTcyTCTBUE «/ipeiidas comep-
JKaHUS KaTeXOJIAMUHOB B OCHOBHOM TPYIITIE YKa3bl-

response’ [12], is also the most important catabolic
hormone [7]. The high level of serum cortisol, on one
hand, contributes to the activation of gluconeogene-
sis [17], and on the other hand, inhibits peripheral
glucose disposal in stress-dependent manner, sup-
pressing its capture and utilization in peripheral tis-
sues by uncoordinated (up to irreversible defect)
insulin receptor — intracellular signaling [7].

One of the major signs of the severity of the
«stress responses to injury is the level of plasma cat-
echolamines. Hypercatecholaminemia (mainly due
to adrenaline) in the comparison group at the trau-
matic time and further growth of indicators point to
the failure of systemic administration of drugs for
anesthesia to prevent sympathetic afferentation fol-
lowed by «stress response». At the same time, the
absence of catecholamine level drift in the study
group indicates the ability of multimodal anesthesia
to prevent hypermetabolic response to stress [18].

The main reason for insulin resistance (the key
anabolic hormone) is considered to be a high level of
serum cortisol, which indirectly promotes gluconeo-
genesis in the later period presumably due to the
amino acids of skeletal muscle proteins. Dynamics of
insulin levels in our patients suggest the ability of
multimodal anesthesia to maintain a high level of
insulin in serum at traumatic moment in conjunction
with the lack of hyperglycemia. To ensure a stable
glycemic profile after operation in patients with an
epidural catheter less insulin is needed. Thereby, the
multimodal anesthesia prevents possible insulin
resistance. Postoperatively even a slight hyper-
glycemia may contribute to unfavorable outcome
after surgery on the colon (the results of a retrospec-
tive analysis of more than 7,500 colectomies) [19].

Thus, the effectiveness of various methods of
anesthesia can be judged by hormonal background of
intraoperative period, but these studies are quite
time-consuming and expensive for anesthesiologists
to use on a daily basis. Based on these data it can be
argued that multimodal anesthesia is more effective
method for traumatic surgery on the colon than
modern inhalation-intravenous anesthesia [20, 21].
Interrupting sympathetic afferentation from the
injury site, multimodal anesthesia reduces the sever-
ity of metabolic reactions to surgical stress and
thereby has a stress-limiting and stress-modeling
effect [22, 24].

BAaeT Ha CIIOCOOHOCTDH MYJIBTUMOAIBHOM aHeCTe3nn
PEOTBPAIIATh TUIIEPMETAOOTHUYECKYI0 PEAKIIHIO
Ha cTpecc [18].

OCHOBHO TPUYUHON PE3UCTEHTHOCTH K MHCY-
JiuHy (KJII04eBOMY aHAbOJHYECKOMY TOPMOHY ) CUH-
TaeTCs BBICOKAs KOHIIEHTPAIUS CBIBOPOTOYHOTO
KOPTHU30J1a, KOTOPBIN OMOCPEI0BAHHO CIIOCOOCTBYET
TJIIOKOHEOTeHe3y B OoJjiee MO3HUN TTEPUO]] 32 CUET
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AMUHOKHUCJIOT OEJKOB CKEJETHOU MYCKYJATYPBL.
JluHaMUKa COfEPKAHMSI MHCYJIMHA Y HAIIKX TTAI[eH-
TOB CBUJIETEJILCTBYET O CIIOCOGHOCTH MYJIGTUMO/IAJIb-
HOIl aHeCTe3nH MOJIEPKUBATD €ro GoJiee BBICOKYIO
KOHI[EHTPAIIUIO B CBIBOPOTKE B TPAaBMATHUYHBIA MO-
MeHT Ha (DOHE OTCYTCTBUS THIEprauKeMun. JIjist
obecriedeHusT CTabUIBHOTO TIIMKEMUYECKOTO podu-
JISL TIOCJIe OIepaIiy MAllueHTaM, UMEBIIUM SIIHTY-
pasIbHbIIT KaTeTep, HeoOXOMMa MEHbINAst KOHI[EHTPa-
ST UHCYJIMHA. TAKUM 06PasoM, MYJIBETHMOJATIbHAS
aHecTe3ust IPOGUIAKTUPYET BO3MOKHYO PE3UCTEHT-
HOCTh K WHCYJIMHY. B TOC/Ie0nepannoHHOM epuoje
Jlake HE3HAUUTEJbHAS TUIEPIIIUKEMUST MOKET CIIO-
coOCTBOBATh HEOJIATOMPUSATHOMY HCXOJLY TOCJIE Ole-
PATUBHBIX BMEIIATEIHCTB HAa TOJCTON KuIlke (pe-
3yJIBTAThI PETPOCIIEKTUBHOrO aHayimnza Oosee 7500
KoJiskTomuii) [19].
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