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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
No 6 (327) 2022

Cooepoicanue:

Gogunskaya I.V'., Zaikov S.V'.,, Tkhorovskyi M.AZ,, Plykanchuk O.V2., Bogomolov A.Ye?.
STATUS OF THE COMPOSITION OF ALLERGENIC EXTRACTS FOR SKIN TESTING IN UKRAINE AND THE WAYS TO OPTIMIZE IT

Kopchak O., Hrytsenko O.
FEATURES OF GUT MICROBIOTA IN PATIENTS WITH MIGRAINE AND HEALTHY INDIVIDUALS.......cccccceoiininiiiiiiiinieniencsceeeenee 13

Olena A. Hryhorieva'., Tetiana M. Matvieishyna.!, Yuri Y. Guminskiy.?, Oleksandra L. Lazaryk.!, Andrii O. Svetlitsky'.
GENERAL MORPHOLOGICAL CHARACTERISTICS OF GASTRO-INTESTINAL TRACT OF RATS WITH EXPERIMENTAL
UNDIFFERENTIATEDDYSPLASIAOFCONNECTIVETISSUE. .. ..ottt st sttt ettt snnesneesneennes | O

Trofimov N.!, Kryshen V.!, Korpusenko I.!, Nor N.!, Korpusenko E.!, Makarenko A.?
PREOPERATIVE DONOR ZONES PREPARATION OF PERFORANT FLAPS BY TRAINING PERFORANT VESSELS WITH NEGATIVE

Olha S.Yurtsenyuk.
PECULIARITIES OF DIAGNOSTICS AND TREATMENT OF NONPSYCHOTIC PSYCHIC DISORDERS AMONG THE STUDENTS OF
HIGHEREDUCATIONALESTABLISHMENTS .. ..ottt ittt e et ettt sttt eenese 32

Dubivska SS., Hryhorov Yu.B., Lazyrskyi V.O., Goloborodko M.M.
DYNAMICS OF CHANGES IN 2,3 DIPHOSPHOGLYCERATE AND COGNITIVE DYSFUNCTION IN THE POSTOPERATIVE PERIOD IN
PATIENTS WITH ABDOMINAL NEOPL A S S . . .ottt ettt st e te st s e st e bt e steesbeeteebeetesnnesnsesnnesneessnenses 3O



GEORGIAN MEDICAL NEWS
No 6 (327) 2022

DYNAMICS OF CHANGES IN 2,3 DIPHOSPHOGLYCERATE AND COGNITIVE
DYSFUNCTION IN THE POSTOPERATIVE PERIOD IN PATIENTS WITH ABDOMINAL
NEOPLASMS

Dubivska SS., Hryhorov Yu.B., Lazyrskyi V.O., Goloborodko M.M.

Kharkov National Medical University, Kharkov, Ukraine.

Connection with scientific programs, plans and topics.

The article is a fragment of research work of the Department
of Emergency Medicine, Anesthesiology and Intensive Care
of Kharkov National Medical University of the Ministry
of Health of Ukraine "Prevention of stress-induced organ
damage" (Ne state registration 01130002284, 2013-2015),
"Choice of intensive care and anesthesia patients with systemic
inflammatory response syndrome "(No state registration
0116U005232, 2016-2018)," Anesthesia and intensive care in
patients with damage to the oxygen transport system "(Ne state
registration 01200102018, 2020-2022).

Introduction.

The number of surgeries using general anesthesia is increasing
every year worldwide, this trend is observed in patients of all
ages. Anesthetics and general anesthesia are considered as
a risk factor for the occurrence or acceleration of changes in
cognitive function [1-10]. Information about the presence of
cognitive dysfunction after general anesthesia appeared in
1955 [7,11,12]. Risk factors for cognitive dysfunction in this
group of patients include: the patient's attitude to his underlying
disease, especially the psychological stress of the cancer patient,
the effects of general anesthesia, surgical stress and trauma,
the presence of concomitant chronic cerebrovascular disease,
duration of general anesthesia and time of surgery. age and
education of the patient [7,10,11,13-16]. The occurrence of
changes in higher brain activity, in particular, cognitive function,
in this group of patients is influenced by many biochemical and
pathophysiological mechanisms: metabolic, hemorheological,
hypoxic, toxic, leading to damage to the cerebral vessel wall at
the level of microcirculation [7,12,17-19].

Of great importance is the process of human aging. Scientific
studies show a discrepancy between the subjective complaints of
elderly patients with memory impairment and the actual ability
to remember. In various states of depression, especially when
patients are aware of cancer, secondary cognitive impairment
may develop [6,13,20,21]. During human aging and especially
in the oncological process, there are corresponding violations
of metabolic, structural and functional changes in the human
psyche and behavior [21,22].

We know that erythrocytes take part in the transport of oxygen
and carbon dioxide. It is important for us to point out that
the peculiarity of the structure and condition of erythrocyte
functioning is the absence of the nucleus, ribosomes and
mitochondria and the non-use of oxygen in metabolism. Also,
the integrity of the cytoplasmic cell membrane and energy
supply of erythrocyte transport function systems takes place
under conditions of anaerobic glycolysis (90%) and pentose
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phosphate shunt (10%) [23].

An important and basic compound in human erythrocytes
is 2,3-diphosphoglycerate, which accounts for about 64% of
total phosphorus. Due to this functional value, the transport
of oxygen in erythrocytes is regulated, namely the affinity of
hemoglobin for oxygen. There is a natural change in the content
of erythrocytes 2,3 - diphosphoglycerate depending on the
body's need for oxygen. The authors note that in erythrocytes
there is an inverse relationship between the level of 2,3 -
diphosphoglycerate and the affinity of hemoglobin for oxygen.
The connection of 2,3 - diphosphoglycerate with three HbO2
chains facilitates the release of oxygen from HbO2 and its
transfer to tissues. The activity of this biochemical dependence
is determined by the amount of reduced hemoglobin, which
indicates the body's oxygen supply. Oxygen binding to
hemoglobin is influenced by various factors: pO2, temperature,
pH, carbon dioxide, metabolites of anaerobic glycolysis. The
affinity of hemoglobin for oxygen can be influenced by many
factors: changes under the action of ligands, in particular the
glycolysis metabolite 2,3-diphosphoglycerate, which can be
reverse bound to the hemoglobin molecule. The formation
of 2,3-diphosphoglycerate in erythrocytes is carried out in a
Rapoport-Lubering shunt, which is a branch of glycolysis and
bypasses the reaction catalyzed by the enzyme phosphoglycerate
kinase.

It has been scientifically confirmed that the concentration
of 2,3-diphosphoglycerate increases in hypoxic conditions
and increases the degree of dissociation: HbO2 in the tissues
will compensate for the decrease in oxygen, which will bind
hemoglobininthelungsunderhypoxia. Animportantintracellular
adaptation in various hypoxic conditions is the increase in
erythrocytes in the content of 2,3 - diphosphoglycerate, the
concentration of which depends on the state of the glycolytic
system [24, 25].

It is known that increasing the concentration of 2,3 -
diphosphoglycerate in blood erythrocytes in hypoxic conditions
is one of the adaptive mechanisms that improves oxygen
transport to tissues. The peculiarity of the functioning of red
blood cells is the use of glycolysis reactions for energy purposes.
The formation of 2,3-diphosphoglycerate is associated with
the peculiarities of energy metabolism in erythrocytes and the
main purpose of this metabolite is to change the affinity of
hemoglobin for oxygen.

It is known from the scientific literature that the increased
affinity of hemoglobin for oxygen in embryos and newborns is
largely due to the low concentration of 2,3 - diphosphoglycerate
[26, 27].

The concentration of 2,3 - diphosphoglycerate in the
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erythrocytes of adult blood is a functionally dynamic value,
which naturally varies depending on the body's need for
oxygen. With changes in the oxygen regime, the content of 2,3
- diphosphoglycerate in erythrocytes can decrease or increase
quite rapidly [24, 28].

Thus, the problem of diagnosing hypoxia and the consequences
of its impact on the degree and structure of changes in higher
brain activity, in particular postoperative cognitive dysfunction,
especially in cancer patients, remains unresolved, which
determines its relevance.

Purpose. The influence of the dynamics of 2,3
diphosphoglycerate content, as the main indicator of hypoxia,
on the occurrence of cognitive dysfunction in the postoperative
period in patients with neoplasms of the abdominal cavity.

Materials and methods. The research is a fragment of the
research work of the Department of Emergency Medicine,
Anesthesiology and Intensive Care of the Kharkiv National
Medical University of the Ministry of Health of Ukraine.

The study was conducted on the basis of departments for
patients of the surgical profile of the municipal institution
"Kharkiv City Clinical Hospital of Ambulance and Emergency
Care named after Professor OI Meshchaninov . To achieve the
goal of the study, we examined 80 patients with neoplasms of
the abdominal cavity, who underwent surgery under general
anesthesia using propofol and fentanyl in the period from 2009
to 2019. All patients were divided into 2 groups depending on
the age of patients on the WHO scale, who underwent surgery
using general anesthesia: Group 1 (n = 39) - middle-aged
patients (50-59 years); Group 2 (n = 41) - elderly and senile
patients (60-80 years).

Surgical intervention in the studied patients was performed for
acute intestinal obstruction caused by malignant tumors of the
colon of various localizations. They underwent palliative and
radical surgery in an urgent manner.

The assessment of the condition of patients before surgery was
ASA 11, according to the classification system of the physical
status of patients of the American Society of Anesthesiologists
(ASA, 1941). According to the classification of surgical and
anesthesiological risk (VA Gologorsky, 1982), the assessment
of patients was 2 B.

The design of our study: the study included determining the
state of cognitive function in these patients by conducting
neuropsychological tests and 2,3 diphosphoglycerate at all
control points of the survey; the control points of the examination
were the day before the operation and the 1st, 7th, 30th day from
the moment of the operation.

To assess the state of cognitive function of patients,
neuropsychological tests were used: MMSE scale (Mini-Mental
State Examination, MMSE), the method of memorizing 10
words AR Luria, frontal dysfunction battery (FAB), Schulte
technique [28,29].

To assess the state of energy metabolism in patients, the
level of erythrocytes and hemoglobin in the blood analysis
was determined by well-known methods, the level of 2,3
diphosphoglycerate in erythrocytes and its ratio to hemoglobin.

The determination of 2,3-diphosphoglycerate in blood
erythrocytes was as follows: hemolysis of erythrocytes was
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performed by adding chilled distilled water with a volume of
2 ml. In the hemolysate spectrophotometrically determined
the hemoglobin content by determining the optical density at
a wavelength of 540 nm in a cuvette 1 cm thick. Hemolysate
in the amount of 0.02 was made in 5 ml of ammonia solution,
shaken to saturate with air. The hemoglobin content was
calculated in g/ml. Protein precipitation in the hemolysate
was performed by adding two volumes of 1 normal HCIOA4,
the samples were stirred and left on ice for 20 minutes. The
precipitate was separated by centrifugation. Determination
of 2,3 - diphosphoglycerate was performed by adding a non-
enzymatic method based on the determination of phosphates
in hydrochloric extracts after isolation of nucleotides on
carbon. The phosphorus content was determined by a modified
Fiske - Subbarou method. Determination of total phosphorus
was performed in 0.1 ml of perchloric extract. Content 2.3
diphosphoglycerate was calculated by the difference: total
phosphate - inorganic phosphorus [5].

All values are given as M + m. Student's t-test was used to
assess the significance of differences, at p = 0.05 the differences
were considered statistically significant. All mathematical
operations and graphical constructions were performed using
the software packages "Microsoft Office XP": "Microsoft XP
Home" and "Microsoft Excel XP" (license numbers: 00049 153
409 442 and 74017 640 0000106 57664, respectively).

Results and discussions. According to the MMSE test in the
preoperative period, a decrease of 9.7% from the maximum
probable value of the test was found in all patients: group 1 - by
9.6%, group 2 - by 15.4%. At 1 day after surgery, the results of
the MMSE test deteriorated, especially significantly (p <0.01)
in patients of group 2 - by 23.3% of the values before surgery.
Within 30 days, the MMSE test significantly improved (p <0.01)
but was 5.92% lower than before surgery. A slight decrease for
1 day was observed in patients of group 1 - 1.4% of the values
before surgery, which recovered within 30 days after surgery.

According to the FAB test before surgery, the results were
7.5% lower than the maximum probable value of the test: group
1 - by 3.8%, group 2 - by 16.1%. At day 1, the result of the
FAB test significantly (p <0.01) deteriorated compared with the
values before surgery, more in patients of group 2, at day 30
significantly (p <0.01) improved. FAB test scores after surgery
were proportional to age in all periods of the study - for 1 day
(by groups) 10.0% and 37.7%, for 7 days 5.0%, 30.5% and after
30 days 5, 0%, 20.0% respectively.

Test results 10 words AR Luria had a significant dependence
(p <0.02) and were lower in patients of group 1 by 19.0%, group
2 - by 38.0%. Significant (p <0.01) deterioration of results was
observed on day 1, and recovery of parameters in patients of
both groups was significant (p <0.01) on day 30. The results of
the test after surgery in all periods of the study were proportional
to the age of patients on day 1: 32.0% and 51.0%, on day 7:
26.0% and 44.0%, on day 30: 21.0% and 40.0%.

The results of the Schulte test were significantly (p <0.01)
5.5% lower than the maximum probable value on the test, in
patients of group 1 - 8.2%, group 2 - 18.3% lower. On day 1,
the results of the Schulte test significantly (p <0.01) deteriorated
from the values before surgery, more clearly in patients of group
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2 (51.2%). Schulte test parameters were gradually restored in
each group from day 1 but were almost completely restored (p
<0.01) in patients of group 2. Schulte test scores after surgery
differed from the most probable test result in all study periods
and were proportional to the age of the patients. Thus, on the 1st
day: 40.2% and 78.8% - by groups), on the 7th day: 24.8% and
64.8%, on the 30th day: 7.8% and 38.2% (Table 1.).

Anemia was observed in patients of group 1, one day after
surgery: the content of erythrocytes and hemoglobin decreased
by 28.6% and 25.5%, respectively, compared with healthy
people. On day 7: the content of erythrocytes decreased by
28.6% and hemoglobin - by 31.4%. On the 30th day, these
indicators were restored. The content of 2,3 diphosphoglycerate
significantly increased by 19.2% in the first week after general
anesthesia and surgery compared with this indicator in the
control group.

With regard to the content of these indicators in the blood
of people of group 2 before surgery, there was a decrease in
erythrocytes by 21.4% and a tendency to decrease the content
of hemoglobin. One day after surgery, the anemia was more
pronounced: the content of erythrocytes in the blood of patients
decreased by 30.9% and hemoglobin - by 25.3%. This condition
worsened over time, after 7 days the erythrocyte content

decreased by 40.5% and hemoglobin - by 23.8%. In erythrocytes
of patients of this age group there was a significant probability
decrease of 2,3 diphosphoglycerate by 35.9% for 1 day and by
31.6% 7 days after surgery. Signs of anemia were also observed
30 days after surgery: erythrocytes remained low - 26.2% less
than in the control group (Table 2).

Thus, under conditions of hypoxia in the elderly,
gluconeogenesis is disrupted, and anaerobic glycolysis is
stimulated. The liver is converted into an organ that will
produce lactate. The relative deficiency of enzymes that catalyze
glycolysis reactions: hexokinase, glucose phosphatisomerase,
phosphofructokinase, may also be the cause of insufficient
synthesis of 2,3 diphosphoglycerate. Also, long-term
disturbance of energy metabolism and changes in the activity of
glycolysis enzymes in erythrocytes reduce the concentration of
2,3 diphosphoglycerate, increase the affinity of hemoglobin for
oxygen, and promote the development of tissue hypoxia.

A very important indicator that reflects the intensity of the
formation of 2,3 diphosphoglycerate at a given concentration of
hemoglobin is to determine the ratio of 2,3 diphosphoglycerate
to hemoglobin content.

The analysis of this ratio shows that in patients of group 1
there is a more pronounced intensity of the formation of 2,3

Table 1. Indicators of cognitive function in patients with neoplasms of the abdominal cavity.

Index Stages 1 group 2 group
Before the operation 26,9+0,9 25,3+1,5
. 1 day 25,6+1,1 19,2+1,7*
MMSE, bali 7 days 26.6+1,1 21,3+1,6%
30 days 26,9+1,1 23,6£1,3
Before the operation 17,4+0,7 15,24+1,5
1 day 16,3+1,0 11,241,7%
FAB,bali 7 days 17,0+0,9 12,5+1,1%
30 days 17,1£0,2 14,6+1,7
Before the operation 8,0+0,6 6,1+0,6*
1 day 6,8+0,5% 4,94+0,6*
Test 10 words AR Luria 7 days 7,6+0,3* 5,6+0,8%*
30 days 7,940, 1% 6,0+0,5%
Before the operation 54,2+1,4%* 58,9+1,4%*
1 day 70,01,1* 89,141,5%
Schulte's test, seconds 7 days 62,61,4* 82,2+1,4%
30 days 54,0+1,1* 59,9+1,2%

Notes: * - p <0,01 when compared with indicators before surgery.

Table 2. The content of erythrocytes, hemoglobin in the blood and 2,3
abdominal cavity in the postoperative period.

Groups Stages lli(g?;tl/lrlocytl,
Before the operation 3,7+0,4
_ 1 day 3,0+0,3*
1 (0=39) 7 days 3,040,3%
30 days 3,6+0,3
Before the operation 3,3+0,3*
1 2,9+0,3*
2 (n=41) day 90,
7 days 2,5+0,3*
30 days 3,1+£0,3*
Control group 4,2+0,4

Note: * - p <0.05 according to control
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- diphosphoglycerate in erythrocytes in patients with neoplasms of the

Hemoglobin, 2,3-DFG,
g/l umol / g Hb
138,2+14,1 13,5404
100,2+11,5% 16,140,5*
92,248, 7% 16,1+0,7*
135,0+14.,6 14,1%1,1
126,4+13,1 14,8+0,7
100,4+9,9* 8,9+1,0%
102,39, 1% 9,5+0,7*
116,1£10,6 12,0412
134,5+12,6 13,9+0,74
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diphosphoglycerate, which is necessary to ensure the transport
of oxygen to tissues, in particular the nervous system. In patients
of group 2, the failure of adaptation mechanisms is determined,
the intensity of the formation of 2,3 diphosphoglycerate
decreases in response to hypoxia. Thus, in the elderly there is an
insufficient supply of functioning cells with oxygen, anesthesia
and surgery can initially cause a hypoxic state, under conditions
of dysfunction of oxygen transport and autoregulatory systems
of the body. This condition is accompanied by hypoergosis -
a decrease in the production and accumulation of macroergic
phosphates, which disrupts cell viability. Under conditions
of decreasing concentration of adenosine triphosphate,
erythrocytes lose water, potassium ions, damage the spectra of
the actin cytoskeleton, and change the erythrocyte membrane.

Thus, our study confirms and details the knowledge about
postoperative cognitive dysfunction, which was obtained during
neuropsychological testing of patients with abdominal tumors.
This allows further formation of perioperative diagnosis of
cognitive function in patients with neoplasms of the abdominal
cavity, paying special attention to the confirmed in previous
studies of subclinical anxiety and depression, which in turn
suppresses the ability of higher brain activity.

The novelty of our study is also to determine for the first
time a marker of hypoxia 2,3 diphosphoglycerate in cancer
patients. The obtained results indicate the interdependence of
postoperative cognitive dysfunction and the level of this marker
and allow to continue research in the direction of determining
biochemical beacons in the study of postoperative cognitive
dysfunction in cancer patients to improve quality of life.

Conclusion.

According to the results of neuropsychological tests, we found
postoperative cognitive dysfunction in patients with neoplasms
of the abdominal cavity.

Anemia in the first week after surgery in middle-aged patients
contributes to the development of a hypoxic state, in erythrocytes
there is an increase in the content of 2,3 diphosphoglycerate,
which promotes the transport of oxygen to tissues. During
the week there is an increase in the intensity of the formation
of 2,3 diphosphoglycerate, as evidenced by the ratio of 2,3
diphosphoglycerate to hemoglobin.

In elderly and senile patients, the changes are more pronounced:
anemia with a significant decrease in erythrocytes and
hemoglobin in the blood, a decrease in 2.3 diphosphoglycerate in
erythrocytes, reflects changes in erythrocyte metabolism, namely
a decrease in the biosynthesis of important organophosphorus
compounds, in particular 2.3 diphosphoglycerate by reducing
the basic enzymes of glycolysis.

Decreased energy metabolism in the elderly contributes to
impaired cell function. With age, the content of adenosine
triphosphate, 2,3 diphosphoglycerate decreases, thus increasing
the affinity of hemoglobin for oxygen, impaired transport of
oxygen to tissues, which leads to the development of hypoxia.

Disruption of energy metabolism and changes in the activity
of glycolysis enzymes in erythrocytes contributes to a decrease
in the concentration of 2,3 diphosphoglycerate, increase the
affinity of hemoglobin for oxygen and the development of tissue
hypoxia.
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The obtained results indicate the interdependence of these
processes and allow to continue research in this direction with
the development of appropriate clinical and diagnostic measures
and areas of intensive care to improve the condition of patients
with abdominal tumors and their quality of life after surgery.

Prospects for further research.

Further study of the relationship of the main markers of
pathogenetic processes affecting the occurrence of postoperative
cognitive dysfunction in cancer patients at different stages
of their treatment, the study of the dependence of changes in
cognitive function, biochemical disorders at different stages of
surgical treatment. It is promising to study cognitive function
at all stages of the treatment protocol of each patient to achieve
quality of life.
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Abstract.

Background. The problem of analysis of clinical - diagnostic
and biochemical criteria of postoperative cognitive dysfunction
in abdominal oncosurgery, depending on the degree and
structure of disorders, remains unresolved, which determines
its relevance. The role of 2, 3-diphosphoglycerate is essential,
because its increase in the concentration of red blood cells in
hypoxic conditions is one of the adaptive mechanisms that
improve oxygen transport to tissues.

Purpose. The influence of the dynamics of 2,3
diphosphoglycerate content, as the main indicator of hypoxia,
on the occurrence of cognitive dysfunction in the postoperative
period in patients with neoplasms of the abdominal cavity.

Materials and methods. The study was conducted on the
basis of departments for patients of the surgical profile of
the municipal institution "Kharkiv City Clinical Hospital of
Ambulance and Emergency Care named after Professor OI
Meshchaninov ". To achieve this goal, we examined 80 patients
with abdominal neoplasms who underwent surgery under
general anesthesia using propofol and fentanyl. All patients were
divided into 2 groups depending on the age of patients on the
WHO scale, who underwent surgery using general anesthesia:
Group 1 (n = 39) - middle-aged patients (50-59 years); Group
2 (n = 41) - elderly and senile patients (60-80 years). The
control points of the examination were the day before the
operation and the Ist, 7th, 30th day from the moment of the
operation. The state of cognitive function in these patients was
determined by conducting neuropsychological tests. To assess
the state of cognitive function of patients, neuropsychological
tests were used: MMSE scale (Mini-Mental State Examination,
MMSE), the method of memorizing 10 words AR Luria, frontal
dysfunction battery (FAB), Schulte technique. To assess the
state of energy metabolism in patients, the level of erythrocytes
and hemoglobin in the blood analysis was determined by
well-known methods, the level of 2,3 diphosphoglycerate in
erythrocytes and its ratio to hemoglobin.

Results and discussion. Anemia in the first week after surgery
in patients of group 1 contributes to the development of a hypoxic
state, in erythrocytes there is an increase in the content of 2,3
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diphosphoglycerate, which promotes the transport of oxygen to
tissues. During the week there is an increase in the intensity
of the formation of 2,3 diphosphoglycerate, as evidenced by
the ratio of 2,3 diphosphoglycerate to hemoglobin. In patients
of group 2, the changes are more pronounced: anemia with a
significant decrease in erythrocytes and hemoglobin in the
blood, a decrease in 2.3 diphosphoglycerate in erythrocytes,
reflects changes in erythrocyte metabolism, namely a decrease
in biosynthesis of important organophosphorus compounds,
in particular 2,3 diphosphogly by reducing the basic enzymes
of glycolysis. Decreased energy metabolism in the elderly
contributes to impaired cell function. With age, the content
of adenosine triphosphate, 2,3 diphosphoglycerate decreases,
thus increasing the affinity of hemoglobin for oxygen, impaired
transport of oxygen to tissues, which leads to the development
of hypoxia.

Conclusions. According to the results of neuropsychological
tests, we found postoperative cognitive dysfunction in patients
with neoplasms of the abdominal cavity. Disruption of energy
metabolism and changes in the activity of glycolysis enzymes
in erythrocytes contributes to a decrease in the concentration of
2, 3 diphosphoglycerate, increase the affinity of hemoglobin for
oxygen and the development of tissue hypoxia. The obtained
results indicate the interdependence of these processes and
allow continuing research in this direction with the development
of appropriate clinical and diagnostic measures and areas
of intensive care to improve the condition of patients with
abdominal tumors and their quality of life after surgery.

Keywords. Oncosurgery, anesthesia, cognitive function,
hypoxia, 2, 3-diphosphoglycerate, surgical concussion.

Pesrome

AkTyanbHicTs. [Ipobiiema aHasi3y KIIiHIKO - 1IarHOCTHYHUX
Ta OIOXIMIYHHX KpHUTEpiiB micisonepaniiHol KOTHITHBHOI
aucyHKIIT Ipy aboMiHAIBHIH OHKOXIPYPTii B 3JI€)KHOCTI BiX
CTYIIEHS Ta CTPYKTYPH NOPYIIEHb, 3aJMIIAETHCS] HEBUPIIICHOIO
TIOBHOIO MipOI0, UMM 1 BU3HAYAETHCS 11 akTyanbHIicTh. Ponb 2,3
mudocdorinepary € HeBiJl’ €EMHOIO, TOMY 10 HOTO ITiIBUIIEHHS
KOHIIEHTPALil B EpUTPOIIMTAX KPOBI MPH TIIOKCHYHHUX CTaHaX €
OJTHVM 3 aJIalITUBHUX MEXaHI3MiB, 1110 3a0e311euye MOKpaneHHs
TPAHCIIOPTY KHUCHIO JI0 TKaHHH.

Mera poboTm — BIUIMB JWHAMIKM  BMicTy 2,3
mudocdorminepary, sIK TOJOBHOTO IHIEKAaTOpa TiNOKCii, Ha
BUHUKHEHHS KOTHITMBHOI MUC(HYHKLIT y micisonepaniiHoMy
TIepiofii y XBOPUX 3 HOBOYTBOPEHHSIMH Y€PEBHOT ITOPOKHUHH.

Martepiamn Ta Meromm. JlocnmimkeHHs Oyno MPOBEICHO
Ha 0a3i BIJMIICHb I TMAII€HTIB XIPyprigHOro MpOodio
KOMYHAJIBHOTO 3aKiIaay «XapKiBCcbKa MiChbKa KIIIHIYHA JTIKapHs
IIBUJIKOT Ta HEBIAKIIATHOT MEIMIHOT JOTTIOMOTH iMEHi Ipodecopa
O.I. MemaninoBay. Jlas OOCSITHEHHS METH IOCTIIKEHHS
Oyno obcrexeno 80 mami€eHTIB 3 HOBOYTBOPEHHSIMH YepEeBHOT
MOPOKHUHM, SKAM TPOBOJAWIN OIEpaTHBHE BTPYYaHHS
i 3arajJbHOI0 AHECTE3I€l0 3 BHKOPHUCTaHHAM mporodoiy
Ta (eHTaHimy. Bci namieHTH po3nmominsuiMch Ha 2 TpynHu B
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3aJeKHOCTI B BiKy mamieHTiB 3a Imkanoro BOO3, sxum
MIPOBOANTHCS.  OTEPATHBHE BTPYYaHHS 3 BHKOPUCTAHHIM
3arajpHOi aHecTe3il: 1-ma rpymna (n=39) — nanieHTH cepeHpOro
BiKy (50-59 pokiB); 2-ra rpyna (n=41) — narieHTH OXWJIOro Ta
ctapeuoro Biky (60-80 pokiB). ToukaMu KOHTPOITIO 0OCTEIKEHHS
Oynu 106a 1o onepartii Ta 1-ma, 7-ma, 30-ta 100a Bix MOMEHTY
orepartii. BusHauanu ctaH KOrHITHBHOT QYHKIIIT y TaHUX XBOPHX
LIJISIXOM ITPOBEJICHHS HEHPOIICUXOJIOTIYHUX TeCTiB. J{J1s OIliHKK
CTaHy KOTHITUBHOI (yHKLii marieHTiB OynM BHKOPHUCTaHI
Heliporicuxonoriuni Tectu: mkama MMSE (Mini-Mental State
Examination, MMSE), meroanka 3amam’stoByBaHHS 10-TH
ciiB A.P. JIypis, Garapest mo6H01 nucdynkuii (FAB), meTonnka
ynere. 115t OIIHKKM CTaHYy €HEPreTHYHOTO OOMIHY Y XBOPHX
BH3HAYaJIM PiBEHb EPUTPOLUTIB Ta reMOTJIO0IHY y aHalli3i KpOBi
3araJbHOBIJOMUMHI METOJaMu, piBeHb 2,3 audocdorminepary
B EPUTPOLMTAX Ta CIiBBIJHONIEHHS HOTO /10 TEMOTJIO0IHY.

Pe3yabTaTi Ta ix 06roBopeHHsi. AHEMis Ha IEPIIOMY THXKHI
Triciis onepaii'y XBopHx 1 rpyIu cripusie pO3BUTKY T'ITOKCHYHOTO
CTaHy, B €pUTPOLMTAX CHOCTEPIraeThcs IMiJABUIIEHHS BMICTY
2,3 mudocdorminepary, mo chpusie TPaHCIOPTY KHCHIO O
TKaHWH. [IpOTATOM TIDKHS CIIOCTEpIraeThesl MiJABHIIEHHS
IHTEHCUBHOCTI yTBOpeHHs 2,3 mudocdorminepary, mpo IIo
CBITYMTH CIIBBIAHONICHHS TOKa3HHWKa 2,3 mudocdorminepaty
JI0 TeMOrJIo0iHy. Y XBOpPHX 2 TpynH 3MiHM HOCSTH OUIBII
BUPa3HUHA XapakTep: aHeMis 31 3HAaYHUM 3HWKEHHIM
KIJIBKOCTI €pUTPOLMTIB Ta TeMOrio0iHy B KPOBi, 3HM)KEHHS
BMmicty 2,3 nmudocdorminepary B epuUTpolMTax, BigoOpakae
3MIHM B MeTaboJi3Mi EpUTPOLHMTIB, a caMe 3HIKEHHS
OiocrHTE3y BaXJIMBUX (OCHOPOPraHiyHHX CIIONYK, 30KpeMa
2,3 nmudocdorminepaTy 3a paxyHOK 3HW)KEHHS OCHOBHHX
(epMeHTIB TIIiKONi3y. 3HMKEHHS EHEepreTMYHOro OOMiHY Yy
JIo/Iel MOXWJIOTO BIKY CIIpHsiE€ MOPYIIEHHIO (DYHKI[IOHAJIBHOI
3MATHOCTI KIITHH. 3 BIKOM Yy IIIOAWHHM 3HW)KYETHCS BMICT
aneHosuHTpudochary, 2,3 audocdoriinepary, TAKUIM YHHOM
MABUIIY€ETbCS ~ CIIOPIAHEHICTh TeMOTrNIO0iHY IO  KHCHIO,
TIOPYIIY€EThCS TPAHCIIOPTYBaHHS KHUCHIO JI0 TKaHWH, IO
TIPU3BOJUTE JI0 PO3BUTKY TiIOKCII.

BucnoBkmu. 3a OTPUMaHUMH pesynbraramMmu
HEHPONICHXOJIOTIYHIX TECTIiB HaMH BCTAaHOBJICHA
micnsionepaniiHa KOTHITUBHA JTUC(YHKIIS Yy XBOpHX 3
HOBOYTBOPEHHSIMH  4epeBHOi  MopoHWHH. [lopymeHHs

€HEepreTHYHOro oOMiHy Ta 3MIiHM aKTHBHOCTI ()epMEHTIB
TJIIKOJII3Y B epUTPOLMTAaX CIPHSE 3HIKEHHIO KOHIeHTpaii 2,3
nudocgoriinepary, TiBUIICHHIO CIIOPITHEHOCTI TeMOTTIO0IHY
JO KHCHIO Ta pO3BHTKY TKaHMHHOI Tinokcii. Orpumani
pe3ysbTaTh BKa3ylOTh Ha B3a€EMO3AJEKHICTh IIUX MPOILECIB Ta
JI03BOJISIIOTH TIPOAOBXKUTH JIOCHTI/DKEHHS B L[OMY HAaIpSMKY
3 pO3poOKOI0 BIAMOBIAHUX KITiHIKO-[IaTHOCTUYHUX 3aXOIiB
Ta HaNpSMKIB IHTEHCHBHOI Tepamii JJIsl MOKpamieHHS CTaHy
XBOPHUX 3 HOBOYTBOPEHHSIMH YE€PEBHOT IIOPOXKHUHH Ta SIKOCTI 1X
JKUTTS TICIS Omepartii.

KarouoBi cioBa: oHKOXipypris, aHecre3is, KOTHITUBHA
¢dyHkuis, rinokceis, 2,3 mudocdorninepar, Xipypriuauii cTpyc.
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