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Abstract. Introduction. Pain (nociception) is an unpleasant subjective sensation, depending on its localization and
strength, having a different emotional coloring, signaling damage or a threat to the existence of the body and mobilizing
its defense systems, aimed at conscious avoidance of the action of a harmful factor and the formation of non-specific
reactions, ensuring this avoidance. The nociceptive system perceives and conducts a pain impulse, forming a reaction
to pain. The antinociceptive system is a hierarchical set of neural structures at different levels of the central nervous
system, with its own mechanisms, capable of inhibiting the activity of the pain (nociceptive) system. Purpose of the
study. To conduct a comparative pathophysiological study of the dynamics of pain sensitivity in burned patients, taking
into account the value of the oxygen fraction in the inhaled gas mixture (FiO,). Materials and methods. The study
was conducted in the Department of Thermal Injuries of the St. Petersburg Scientific Research Institute of Emergency
Medicine named after |.I. Dzhanelidze. The results of the examination of 106 burned patients of both sexes with deep
burns were studied, who were supplied with an oxygen-air mixture in the following proportions during anesthesiological
care and in the postoperative period during surgical necrectomy under artificial ventilation: FiO, 30-35% — in 30%
of those burned (45); FiO, 50-55% — in 45% of those burned (37); FiO, 75-80% — in 25% of those burned (24).
The burned were divided into 3 groups, taking into account the fraction of oxygen in the inhaled gas mixture (FiO,).
Results. It was found that those burned in group 1 developed mild tissue hypoxia. At the same time, in order to provide
full-fledged antinociceptive protection to those burned, an increase in doses of the opioid narcotic analgesic (fentanyl)
by 18-20% was required. Normoxemia was noted in the burned patients of group 2 (control) and no increase in doses
of the opioid narcotic analgesic (fentanyl) above the recommended doses was required, taking into account the nature
and scope of surgical intervention. In the burned patients of group 3, the amount of opioid narcotic analgesic (fentanyl)
necessary for adequate analgesia during anesthesia and the postoperative period practically did not differ from the
control group. Our proposed method of increasing the oxygen fraction in the inhaled gas mixture (FiO,). more than
50% under the control of the gas composition of arterial blood has reduced pain sensitivity by half and the frequency
of administration of opioid narcotic. Conclusion. The use of a high fraction of oxygen in an inhaled gas mixture (FiO,)
of more than 50% over a period of time (from 180 to 720 minutes), reduces pain sensitivity by half and the frequency
of intravenous, intramuscular and transdermal administration of an opioid analgesic (fentanyl) by 18-20%.

Keywords: burned, nociception, antinoception, opioid narcotic analgesic (fentanyl), anesthetic support, oxygen fraction in
the inhaled gas mixture (FiO,), gas composition of arterial blood
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Pe3tome. BeedeHue. bonb (HouMLENLWMS) — 3TO HENpUSTHOE CyObEKTMBHOE OLLyLLeHne, obnagatoLlee B 3aBUCUMOCTY
OT €ro 10KanM3aLmm 1 Cusibl pasnnyHoON AMOLMOHANBHOM OKPACKO, CUrHanW3upytoLiee 0 NOBPEXAEHUN unn 06 yrpo-
3€ CyLLEeCTBOBAHUIO OpraHnama 1 MobunuayroLlee CUCTEMbI ero 3alLmMThl, HaNpaBfiEHHbIE HAa 0CO3HaHHOEe u3beraHne
[eNCTBIS BPeAOHOCHOTO (hakTopa M (hopMMpoBaHmue Hecneunduyeckux peakumi, obecneumsaromx ato usberaxue.
HouuuenTnBHas cuctema BOCNPUHUMAET M NpoBOAUT 60NEBOI UMMYMLC, (DOPMUPYS peakLmio Ha 6omb. AHTUHOLMLEN-
TUBHasi CUCTEMA — 3TO Mepapxnyeckas COBOKYMHOCTb HEPBHbIX CTPYKTYP Ha Pa3HbIX YPOBHAX LLEHTPaNbHOM HEPBHO
cuctembl (LHC), ¢ cobcTBEHHBIMM MexaH13mMamu, cnocobHas TOpMO3nTb AeATeNbHOCTL 60MeBom (HOLMLENTUBHOM)
cuctembl. Lenb uccnedosaHus. [poBeCTy CpaBHUTENbHOE NaTOU3NONOrNYecKoe M3yyeHne anHamukn 6oneson
YYBCTBUTENBHOCTU Y 0B0XOKEHHBIX C YHETOM BENUYUHBI (PpaKLyK KUCIIopofa BO BAbIxaemoil razoBor cmecu (FiO,).
Mamepuanbi u MemodsbI. iccnegoBanne NpoOBOAMIOCH B OTAENE TepMuyecknx nopaxeHuin MbY «CakT-MeTepbyprekui
Hay4HO-MCCneaoBaTeNlbCKUn HCTUTYT CKOpor nomoLum um. V.. [xaHenngaer. 3yyeHbl pesynbtatel 06CneaoBaHms
106 060xxeHHbIX 060ero nona ¢ rny6okMMmM oxoramu, KOTOpbIM BO BPEMS NPOBEAEHMS aHeCTe3unonornyeckoro obec-
neYyeHns 1 B NoCreonepaLMoHHOM Nepuoae Npy BbINOSTHEHWUM XUPYPrUYECKUX HEKPIKTOMMUI B YCIOBUSAX UCKYCCTBEHHOM
BEHTUNALMW NErku1x nogasanach KUCNOPOAHO-BO3AYLUHAs CMeCh B criedytoLumx cooTHowerusx: Fi0, 30-35% —y 30%
oboxoxeHHbIX (45); FiO, 50-55% — y 45% oboxxeHHbIX (37); FiO, 75-80% — y 25% oboxoxeHHbIX (24). O60XKEHHbIE
Obinu pa3geneHbl Ha TpY rpynnbl C y4eToM (pakLmuu KMCNopoaa Bo BAbIxaemoit razoBon cMecu (FiO,). Pesynbma-
Mbl. YCTaHOBIIEHO, YTO Y 0BOXKEHHbIX 1-1 rpynmbl pa3suBanacs TkaHeBas runokcus nerkon crenenu. MNpu atom Ans
obecneyeHns NONHOLEHHON aHTUHOLMLENTUBHON 3aLLmTbl 060XXeHHbIM TpeboBanoch NOBbIWWEHWE 403 ONUMOUAHO-
0 HapKOTMYECKOro aHanbreTuka (peHtaHuna) Ha 18-20%. Y 060xkKeHHbIX 2-1 rpynnbl (KOHTPOMBHOM) OTMeYanach
HopMoKcemusi, 1 He TpeboBanoch MOBbILEHNEe 403 OMMOMAHOTO HApKOTUYECKOro aHanbreTuka ((peHTaHuna) Bbille
PEKOMEHAO0BAHHbIX 403 C YY4eTOM XapakTepa u 06bema onepaTMBHOIO BMeLwaTenbCTBa. Y 060XKeHHbIX 3-1 rpynnbl
KONWU4YECTBO ONMOAHOTO HAPKOTUYECKOrO aHanbreTuka ((heHTaHuna), HeobxoaMMoro Ans agekBaTHoOM aHanre3um B Npo-
Liecce aHecTe3nonornyeckoro obecneyeHns u nocneonepaLmMoHHOM nepruoe, NPakTUYeCK He OTNIMYANOoCh OT KOHT-
pOrbHO rpynnbl. MpeanoxeHHbI Hamu cnocob yBennyeHns pakLum kucnopoga Bo BAbIxaemoit razosoit cmeck (FiO,)
6onee 50% nog KOHTPONEM ra3oBOro COCTaBa apTepUanbHON KPOBM MO3BOMWI CHU3NTL GONEBYH YYBCTBUTENBHOCTD
B [IBa pasa W 4acTOTy BBEAEHMS OMUONLHOTO HAPKOTUYECKOro aHanbreTuka (eHtaHuna) Ha 18-20%. 3aknroyeHue.
lpnMeHeHe BbICOKOM dpakLmm Kucropoaa Bo BAbixaemol rasosoit cmecu (FiO,) 6onee 50% B Te4eHne Bpemenu ot
180 go 720 MUHYT CHkaeT 60neByt0 YyBCTBUTENBHOCTb B [4Ba pa3a W 4acTOTYy BHYTPUBEHHOrO, BHYTPUMbILIEYHOTO 1
TpaHCAepManbHOro BBe4eHUs ONMOUAHOrO aHanbretTuka (pextanuna) Ha 18—-20%.

KnioueBble cnoBa: 060XXeHHbIE, HOLMLENLNS, aHTUHOLMLENLMUS, ONUOUAHBIA HAPKOTUYECKNI aHanbreTuk (heHTaHun),
aHecTesunornoruyeckoe obecneyenue, dpakLmus KMCnopoaa Bo BAbIxaeMolt razosoi cMmeci (FiO,), rasosbiit COCTaB apTepuarnbHoi
KpoBM
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INTRODUCTION

It is believed that the oxygen fraction in the inhaled gas
mixture (FiO2) affects the parameters of nociceptive recep-
tors, but we have not found any clinical studies conduc-
ted according to the criteria of evidence-based medicine.
The sensitivity of the receptor apparatus, including opioid
receptors, depends on a number of external and internal
factors, including, apparently, hypoxia [3, 4, 8]. When arteri-
al blood oxygen saturation decreases in high altitude condi-
tions, patients need to increase the doses of opioid analge-
sics for adequate pain relief [9, 11], as their pain sensitivity
threshold decreases [7, 8] due to the fact that developing
hypoxemic hypoxia changes the sensitivity of opioid recep-
tors towards a decrease [6]. Conversely, when hemoglobin
is saturated with oxygen, using hyperbaric oxygenation, the
intensity of pain syndrome decreases in patients [2]. There-
fore, these studies served as the basis for this study on the
possible connection between oxygenation and antinocicep-
tion in burn patients during anesthesia and in the postopera-
tive period during surgical necrectomies.

AIM

The aim of the study is to conduct a comparative patho-
physiological study of the dynamics of pain sensitivity in burn
patients, taking into account the oxygen fraction in the in-
haled gas mixture (FiO,).

MATERIALS AND METHODS

A total of 106 burn patients of both sexes with deep skin
burns were examined. During anesthesia and in the postope-
rative period, while undergoing surgical necrectomy under
artificial lung ventilation, they were administered an oxygen-

air mixture in the following ratios: FiO, 30-35% — in 30% of
burn patients (45); FiO, 50-55% — in 45% of burn patients
(37); FiO, 75-80% — in 25% of burn patients patients (24).
The study was conducted in the thermal injury department
of the I.I. Dzhanelidze St. Petersburg Research Institute of
Emergency Care.

Surgical necrectomies, characteristics of burn patients,
and photographs of the artificial lung ventilation (ALV) device
with the set oxygen fraction FiO, are presented in Table 1
and Figures 1-3.

The study design is a single-center prospective study
conducted in accordance with the principles of the World
Medical Association's Declaration of Helsinki, “Ethical Princi-
ples for Medical Research Involving Human Subjects” (2013)
and the Rules of Clinical Practice in the Russian Federation
(No. 266, dated June 19, 2003). This study was approved
by the local Ethics Committee at the I.I. Dzhanelidze St.
Petersburg Research Institute of Emergency Care (protocol
No. 1-02 dated February 11, 2025).

Anesthesiological support: total intravenous anesthe-
sia using 1% propofol, 50 mg rocuronium bromide, 0.005%
fentanyl, with an increase in dose if necessary. The three-
component anesthesia model provided reliable antinocicep-
tion, early awakening, and highly effective pain relief. Oro/
tracheal intubation of the trachea and artificial ventilation of
the lungs with an air-oxygen mixture were performed..

Intraoperative monitoring

+ The following parameters were recorded using the Min-
dray e PM 15 monitor:
— non-invasive blood pressure;
- cardiac monitoring;
- blood oxygen saturation (SpO,%);
- capnometry (EtCO,%);
— peripheral perfusion index (PI).

Table 1

Surgical necrectomy, lesion area and characteristics of the burned

Tabnuya 1

Xupypruyeckue HEKPIKTPOMMM, NITOLAAL MOPAXKEHUS U XapaKTePUCTMKA 000KKEHHBIX

Xupypruyeckas Hekpaktomus / Surgical necrectomy

XapakTtepucTtuka oboxokeHHbIx / Characteristics of burnt

S=noBepxHocTHoro >10% / S=surface level >10%
S=rnybokoro>5% / S=deep>5%

My>x4mHbl / Men

57 (54%)

XeHwwHbl / Women

49 (46%)

Bospact <18 net / Age <18 years old

CpepnHuit Bospact ot 35 fo 75 net /
The average age is from 35 to 75 years

MpoaomKMTENBEHOCTL N 06BEM XMPYPTUYECKIX HEKPIKTOMMIA /
Duration and volume of surgical necrectomies

3aBu1CUT OT NNOLLAN NOBEPXHOCTHOTO W ryB6OKOro Nopaxenus TkaHeh
(8 %) / It depends on the area of the superficial and deep tissue damage (in %)
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Group 1 of those burned, taking into account the value of the
oxygen fraction in the inhaled gas mixture FiO, 30-35%

1-9 rpynna O0BOXOKEHHbIX C YYETOM BENMYMHBI (DpaKLun
kucnopoga Bo BAbIxaemon razosoin cmecu FiO, 30-35%

Group 3 burned, taking into account the fraction of oxygen in
the inhaled gas mixture FiO, 75-80%

3-9 rpynna 060OXoKEeHHbIX C yyeToM dhpakuun Kucrnopoga
BO BAbIxaemoi rasoson cmecy FiO, 75-80%

Fig. 1. Drager Savina 300 apparatus with an established oxygen
fraction in the inhaled gas mixture FiO, 30-35%
Puc.1. Annapar Drager Savina 300 ¢ ycraHoBneHHoW ¢hpakumen

Kucnopoaa Bo BAbIxaeMmoii rasosoii cmecu FiO, 30-35%

Group 2 burned, taking into account the value of the oxygen
fraction in the inhaled gas mixture FiO, 50-55%

2-9 rpynna OBOXOKEHHbIX C Y4eTOM BEnUYMHbI hpaKLmm
kucnopoga Bo BAblxaemoit razoBoit cmecu FiO, 50-55%
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Fig.2. Drager Savina 300 apparatus with an established oxygen
fraction in the inhaled gas mixture FiO, 50-55%
Puc.2. Annapar Drager Savina 300 ¢ yctaHOBneHHo# chpakumei

Kucropoga Bo BAbIxaeMoii razoBoii cmecu FiO, 50-55%

+ PaCO, in mm Hg was determined in arterial blood
samples using gas analysis.

Balanced polyionic solutions were used for infusion
therapy. The rate and volume of infusion therapy were as-
sessed based on the pulse wave index, blood pressure, and
hourly diuresis.

Features of artificial lung ventilation in patients with
burns during surgical necrectomies, necessary for
further analysis

A Drager Savina 300 device was used.

Fig. 3. Drager Savina 300 apparatus with an established oxygen
fraction in the inhaled gas mixture FiO, 75-80%
Puc. 3. Annapar Drager Savina 300 ¢ yctaHOBneHHo# cdhpakumen

Kucnopoaa Bo BAbIxaeMon razoson cmecu FiO, 75-80%

Ventilation mode: VC-SIMV, tidal volume — 6-7 ml/kg of
body weight, PEEP — from 5 mm Hg.

The oxygen content (FiO,%) in the inhaled mixture during
mechanical ventilation during anesthesia was as follows:

*  FiO, 30-35% — in 30% of patients (45);

*  FiO, 50-55% — in 45% of patients (37);

* FiO, 75-80% — in 25% of patients (24).

At the end of the operation (surgical necrectomy) and
the anesthesia period, the amount of fentanyl required for
adequate intravenous and transdermal analgesia was cal-
culated in mcg/kg per hour.

Tissue oxygenation was assessed using the following
techniques: pulse oximetry, which determines the degree of
oxygen saturation in arterial blood and reflects oxygen de-
livery to tissues (SpO,%); cerebral/somatic oximetry, which
allows the degree of oxygen saturation of venous blood he-
moglobin to be assessed (rSO,%). The difference between
Sp0O,% and rSO2% reflects the tissue oxygen utilization coef-
ficient (KuO,%). The electrodes of the cerebral/somatic oxim-
eter were placed on the patient's forehead. Using the INVOZ
cerebral/somatic oximeter, the degree of oxygen saturation of
venous blood hemoglobin (rSO,%) in the brain was recorded.

A general view of the cerebral/somatic oximeter and So-
maSensor sensors attached to both sides of the patient's
forehead are shown in Figures 4-6.

The acid-base status (ABS) parameters were deter-
mined in the arterial blood gas composition using a Cobas
b221 (Roche, Switzerland) multiparameter analyzer for
blood gases, electrolytes, oximetric parameters, and me-
tabolites (Fig. 6).

The obtained research materials were processed using
parametric and nonparametric analysis methods. The accumu-
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Fig.4. General view of the cerebral/somatic oximeter
Puc.4. O6wwui BuA uepebpanbHOro/comaTMyecKoro okCMMeTpa

Fig.5. General view of the cerebral/somatic oximeter with “Soma-
Sensor” sensors
Puc.5. O6wmit BuA LepeOpanbHOro/coMaTU4YecKoro OKCMMeTpa

C paTyukamm (ceHcopamu) SomaSensor

lation, correction, systematization of the initial information, and
visualization of the obtained results were carried out in Micro-
soft Office 365 (Excel) spreadsheets. Statistical analysis was
performed using STATISTICA 10.0 (developed by StatSoft).
The Mann-Whitney U test was used to compare independent
populations in cases where there were no signs of normal data
distribution. The data are presented as the median with the
interquartile range (IQR). To study the dependence of the pro-
bable optimal oxygen saturation of venous blood hemoglobin
on the parameters of the dosage of opioid analgesics required
for effective relief of postoperative pain syndrome in burn pa-
tients, Karl Ludwig von Bertalanffy's equation with modifica-
tions was adopted as the basic mathematical model [15].

PRESULTS AND DISCUSSION

Fentanyl consumption and monitoring indicators
for burns during surgical necrectomies

The parameters of intraoperative monitoring of burns du-
ring surgical necrectomies are shown in Table 2.

Fig. 6. Multiparameter analyzer of blood gases, electrolytes,
oximetric parameters and metabolites Cobas b221 (Roche,
Switzerland). (Photos from the official website of the
I.I. Dzhanelidze Research Institute of Emergency Medicine)

Puc.6. MynbTunapameTpoBbIii aHanM3aTop rasoB KpPOBM, 3MneK-

TPONIMTOB, OKCMMETPUYECKUX MapamMeTpoB U MeTabonu-
ToB Cobas b221 (Roche, LWBenuyapus). (Potorpadusa ¢
oduumansHoro caitta HUU ckopoii nomowwm um. U.W. fxa-
Henupase)

The results presented in Table 2 are presented accor-
ding to the following principle: the reference point is taken
as the figure corresponding to the oxygen fraction in the
inhaled mixture (FiO,%) of 50-55%. This group of burn pa-
tients serves as a control.

The consumption of the opioid analgesic fentanyl in the
group of burn patients with a FiO,% fraction of 30-35% was
statistically significantly higher than in the control group of
burn patients by 18-20%. In the group of burn patients with
FiO,% of 75-80%, the amount of fentanyl required for ade-
quate analgesia during anesthesia did not differ from the
control group.

The oxygen tension in arterial blood samples in burn pa-
tients with FiO,% 30-35% was statistically significantly lower
(hypoxemia) than in the group of burn patients with FiO,
50-55% and statistically significantly higher in the group of
burn patients with FiO, 75-80% (hyperoxia).

The acid-base status indicators in arterial blood sam-
ples indicated the presence of compensated mixed acido-
sis in patients burned with an oxygen fraction of 30-35%.
Oxygen tension in venous blood samples (PvO,) in the
group with an oxygen fraction of 30-35% was higher than
similar values recorded in burn patients in the control

group.
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An increase in lactate concentration in arterial blood
was recorded in burn patients with FiO,% 30-35%, while
the same value did not differ from the values in the control
group of burn patients with FiO,% 75-80%.

Arterial blood oxygen saturation (SpO,%) values in burn
patients with FiO,% 30-35% were statistically significantly
lower than in burn patients in the control group. In burn
patients with an oxygen fraction in the inhaled mixture of
65-80%, venous blood oxygen saturation did not differ from
that in burn patients in the control group.

The carbon dioxide content in exhaled air (EtCO,%) and
in venous blood samples (pCO,) was statistically significantly
lower in the group of burn patients with FiO,% 30-35% com-
pared to the control group (FiO,% 50-55%). In burn patients
with FiO,% 75-80%, the carbon dioxide content in the ex-

haled mixture and its concentration in venous blood samples
did not differ from the values recorded in the control group.

The perfusion index (Pl) was statistically significantly
reduced in the group of burn patients treated with FiO,%
30-35% compared to the control group of burn patients
and did not differ from the control group treated with FiO,%
75-80%.

Hourly diuresis was statistically significantly lower in
burn patients with FiO,% 30-35% and did not differ from the
control group of burn patients with FiO,% 75-80%.

CONCLUSION

The use of a high oxygen fraction in the inhaled gas
mixture (FiO,) of more than 50% for a period of 180 to

Table 2
Parameters of intraoperative monitoring of those burned during surgical necrectomy, depending on FiO,% in the oxygen-air mixture
Tabnuya 2
MapameTpbI MHTpaonepauMoHHOro MOHUTOPUHIA 000XCKEHHbIX MPU XUPYPTUYECKUX HEKPIKTOMUSAX
B 3aBucumoctm ot FiO,% B KMCNOpOAHO-BO3AYLIHOI CMecH
BennunHa napametpos npu FiO,% /
AHans1pyembie napameTpb! / The value of the parameters at FiO,%
Analyzed parameters
30-35% 50-55% 65-80%
Pacxop deHTanuna (vkr/kr/v) Median (IQR) / 10,6 (5,1-6,1) 5,9 (5,1-6,1) 5,8 (5,1-6,0)
Consumption of fentanyl (mcg/kg/hr) Median (IQR) p=0,0456 p=0,5568
rSO,% (nobHas obnactb) Median (IQR) / 82,2 (81,5-84,0) 70,3 (70,5-67,0) 70,5 (70,0-69,5)
rS0O,% (frontal area) Median (IQR) p=0,0500 p=0,6692
pH / Median (IQR) 7,38 (7,33-7,40) 7,39 (7,37-7,40) 7,42 (7,38-7,42)
p=0,0471 p=0,7131
pCO, (MM pT.cT. / mmHg) Median (IQR) 29 (27,0-31,0) 39,5 (37,0-42,0) 38,7 (36,0-41,0)
p=0,0493 p=0,8113
pO, (mm. pt.cT./ mmHg) Median (IQR) 73,1 (70,3-75,1) 65,8 (64,3-72,4) 68,5 (65,1-71,3)
p=0,0414 p=0,6543
BE (Mmonb/n / mmHg) Median (IQR) -2,8(2,3-2,9) +1,0 (1,0-1,6) +1,1(1,0-1,5)
p=0,0461 p=0,8614
KoHueHTpauws naktata B apTepuanbHoil kposu (Mmonb/n) Median (IQR) / 1,16 (1,11-1,21) 0,74 (0,72-0,81) 0,70 (0,67-0,73)
Concentration of lactate in arterial blood (mmol/l) Median (IQR) p=0,04678 p=0,6564
Sp0, % 98,6 (98-100) 99,8 (99-100) 99,9 (99-100)
Median (IQR) p=0,0465 p=0,7922
Pa0, (apTepuanbHas kpoBb) (MM pT.CT.) 64 (60-72) 94 (91-101) 121 (112-136)
Pa0, (arterial blood) (mmHg) p=0,031 p=0,039
EtCO,% 28,7 (27-32) 38,6 (37-43) 38,8 (36-42)
Median (IQR) p=0,0423 p=0,6543
PI 70,5 (71-74) 70,7 (70-75) 70,9 (79-64)
Median (IQR) p=0,6432 p=0,6792
Lnypes (mn/4) Median (IQR) / 48,3 (48,2-50,3) 54,3 (56,0-61,4) 55,1 (56,9-60,3)
Diuresis (ml/hr) Median (IQR) p=0,0502 p=0,7023
Note: p — relative to the group of burned patients who received a fraction of Fi0,% = 50-55%.

lpumeyaHue: p — Mo OTHOLLEHMIO K rpynne 0BoXoKkeHHbIX, nonyyasLunx dpakuuto Fi0,% = 50-55%.

& RUSSIAN BIOMEDICAL RESEARCH

VOLUME 10 N3 2025

ISSN 2658-6584 (Print)




OPUTMHAJIBHBIE CTATBH

33

720 minutes reduces pain sensitivity by half and the fre-
quency of intravenous, intramuscular, and transdermal ad-
ministration of the opioid analgesic (fentanyl) by 18-20%.
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AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHECNU CyLLECTBEHHbIN
BKnag B pa3paboTky KOHLEeNuuM, NpoBeAeHWe 1ccneaoBa-
HWS M MOATOTOBKY CTaTby, MPOYNM 1 0406punn rHanbHy
Bepcuio nepeg nybnukauuen.

KoHdonukT mHTepecoB. ABTOpbI JeKnapupylT OTCyT-
CTBME SIBHbIX W MOTEHLMANbHbIX KOH(IUKTOB UHTEPECOB,
CBSA3aHHbIX ¢ NybnmMKaLnein HacTosILEen CTaTbit.

WUcToununk cmHaHcupoBaHmMA. ABTOpbI 3asBRAOT 00
OTCYTCTBUM BHELLHErO (PUHAHCUPOBAHUS NPU NPOBEAEHUM
nccnegoBaHus.

UHdopmupoBaHHOe cornacue Ha nybnukaumio. As-
TOpbI MOMYYUNK NUCbMEHHOE Cornacue nauueHToB Ha ny-
Brmkaumio MeANLMHCKNX LaHHbIX.
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