DOI:10.15360,/1813-9779-2015-1-53-63

Bonpocsr obesboamBanms

BJIWAHUE IOJIMMOP®U3MA p-OIIMONTHOT'O PELEIITOPA
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Ienv uccnedosanus — ndyuenue Bumsinus noaamopdusma A118G p-onuouanoro penenropa OPRM1 Ha TeyeHue ToTaabHOM
BHYTPUBEHHOU aHecTe3un. Mamepuanvt u memoost. Boibopky cocrapuiaa 161 nanueHTKa rHHEKOJI0THYECKOro mpoduis, Ko-
TOPBHIM ObLIU BBINOJHEHDBI ONEPATHBHbIE BMENIATEIHCTBA B IUIAHOBOM MOPSI/IKE B YCJIOBHSIX CTAHIAPTHOH CXEMbI TOTAJIbHOI
BHYTPUBEHHOI1 anecTe3nu. Beem 00ciie10BaHHBIM OCYIIECTBIISLIM MOHUTOPHHT YaCTOTHI cep/eunbix cokpamenuii (UCC), ne-
HWHBa3WBHOIO cpeiHero aprepuaisuoro aasienus: (CAJN), nyabcoxcumerpun (SpO,), GHCIEKTPAIBHOTO HHIEKCA U COMATO-
CEHCOPHBIX BbI3BAHHBIX MOTEHIMATOB /10 ¥ NOCJIe BBEJAEHHS HHIYKIIMOHHOMN /103bl aHECTETUKA, HHTPAONIEPAIMOHHO H B PaH-
HeM mnocjeonepanuonHoM nepuope. Iloirumopdubie BapuaHThl HM3yYaeMOro TeHa ONPENeNsIH  MeTOIOM
aenb-cnemuduueckoit IIIP. Pesyavmamot. B 3aBUCUMOCTH OT BbISIBIEHHOTO T€HOTHUIIA NAIMEHTKH ObLIH pacipe/eseHbl Ha
Tpu rpynnsl: I rpynmna — Hocurenbauipl redoruna 118A /A (n=101 nanuenrka), Il rpynna — nocurensnunpi renotuna 118A /G
(n=48 nauuenrox), IIl rpynna — nocurenpuusi reoruna 118G/G (n=12 nanuenrox). MHTpaonepanunoHHO y HOCUTEIBHHUIL
renoruna 118G/G orMeyanu CKIOHHOCTb K THIIEPTEH3HH, 00Jiee BHICOKHUIT pacxo (peHTaHWIa U IPONIEPUI0JIa [0 CPABHEHHIO
¢ HocuteabHuamMu reHoTunos 118A/A u 118A/G. MeskrpynnoBas pasHuiia 3Ha4eHHH OMCIEKTPAJIbHOTO HH/EKCca ObLjla cTa-
THCTHYECKH HEeJJOCTOBEPHOIi BO BpeMsI onepanui. B panneM nocieonepanunoHHoM nepuoze y romosuror 118G-arens otme-
vasu 6osiee rayGOKuUil yPOBEHD CealliM, YTO KOPPEIUPOBATIO € JOCTOBEPHO (oJiee HUBKUMY 3HAUECHUAMH OUCTIEKTPAIBbHOTO
unzekca (p<0,01) u yBeInYeHHEM YacTOTHI Pa3BUTHSA TO0OUHBIX peakuuii (p<0,01). IIpu 3TOM TaTEHTHOCTD U AMILTUTY/IA CO-
MaTOCEHCOPHbIX BHI3BAHHDIX NIOTEHIMAIOB y HOCUTEIbHUL renotuna 118G,/ G nmenn HanMeHbIIne KoIeGanus, 0 CPAaBHEHUIO
€ roMo- u rerepo3uroramu no A-amiemo (p<0,01). 3axarouenue. Illomumoppuam A118G p-onmouanoro penenropa OPRM1
BJIMsIET HA TEYEHHE TOTAJIbHOI BHYTpUBeHHOI anecte3uu. Ilanuentku ¢ renorunom 118 G/G Hyskaaauch B GONBIIMX 032X
HapKOTHYECKHX aHAJBIETHKOB, YTO TPEGOBATO GoJiee JINTEIbHOTO HAOIIOIEHNS] B PAHHEM [OCIEOIEPAMIOHHOM IIepHoJie.
Kniouesvie cnosa: ToranbHasi BHyTPUBEHHAs] aHeCTe3Hs, MOIMMOP(HU3M, U-ONHOHM/IHbI PelenTop, COMaTOCEHCOPHBIE BbI-
3BaHHbBIE IOTEHIIUAIBI.

Objective: to investigate the influence of the A118G polymorphism of the p-opioid receptor gene (OPRM1) on the course
of total intravenous anesthesia. Subjects and methods. A sample consisted of 161 gynecological patients who had under-
gone elective surgery under conventional total intravenous anesthesia. Heart rate, noninvasive mean blood pressure,
peripheral oxygen saturation, bispectral index, and somatosensory evoked potentials were monitored in all the examinees
before and after administration of the induction dose of an anesthetic, in the intraoperative and early postoperative period.
The polymorphic variants of the gene in question were determined by allele-specific PCR. Results. According to the iden-
tified genotype, the patients were divided into 3 groups: 1) 118A/A genotype carriers (n=101); 2) 118A/G genotype carri-
ers (n=48); 3) 118G/G genotype carriers (n=12). It was intraoperatively found that the 118G/G genotype carriers tended
to have hypertension and to consume higher quantities of fentanyl and droperidol than the 118A/A and 118A/G carriers.
The intergroup difference in the bispectral index was statistically insignificant during surgery. In the early postoperative
period, the 118G-allele homozygotes showed a deeper level of sedation, which correlated with the significantly lower val-
ues of the bispectral index (p<0.01) and the higher incidence of adverse reactions (p<0.01). At the same time, the latency
and amplitude of somatosensory evoked potentials in the 118G/G genotype carriers showed the least variations as com-
pared to the A-allele homozygotes and heterozygotes (p<0.01). Conclusion. The A118G polymorphism of the p-opioid
receptor gene (OPRM1) affects the course of total intravenous anesthesia. The 118G/G genotype patients needed larger

Azpec 1151 KOPPECIIOH/IEHIMH: Correspondence to:
Maxapun Ousier Anapeesuy Makharin Oleg Andreevich
E-mail: olegmaharin@yandex.ru E-mail: olegmaharin@yandex.ru

OBIIAJ PEAHMUMATOAOTMS, 2015, 11; 1 www.reanimatology.com



54

Problems of anesthesia

DOI:10.15360,/1813-9779-2015-1-53-63

doses of narcotic analgesics, requiring a longer follow-up in the early postoperative period. Key words: total intravenous
anesthesia, polymorphism, p-opioid receptor, somatosensory evoked potentials.
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BBenenne

CosepiieHeTBOBaHUE CIIOCOO0B 06€300IMBaHUST TIPH
MIPOBE/ICHUH XUPYPIrUYECKIX BMENIATEIbCTB SBISIETCS aK-
TyalbHON mpobsemoit amectesnosornn [1—4]. Bocmpusi-
THE U OTBET HA OJIMH U TOT K€ HOIUIIETITUBHDIA CTUMYJT ¥
MaIMEeHTOB TIPOUCXOANT To-pasHomy [5—7]. Tenernaeckue
0COGEHHOCTY WHIMBUAA UTPAIOT B 9TOM HEMAJIOBAKHYIO
posb [8—12]. Tak, nonumopdhusm reHa riyTaMUHa3bl MO-
SKET TIPUBOINTD K PA3BUTHIO KOTHUTHBHOM ANCHYHKITNT 1
(hopMUPOBAaHUIO XPOHHYECKOTro OosieBoro cuHapoma [13,
14]. Tenernyeckuii momuMopduU3M CEPOTOHNHOBBIX peller-
TOPOB CYIIECTBEHHO BIUSIET Ha BOCTIPUSATHE GO, CBSI3aH-
HOH ¢ TepMuueckUM paszipakenneM. Huskas akcmpeccust
reHa TPaHCIopTepa CePOTOHMHA, MPUBOAUT K (hopMupoBa-
HUIO THIOAJITE3UH B OTBET Ha MOPOTOBYI0 TEPMUYECKYIO
60J1b 1 K (hOPMUPOBAHUIO IUIIEPAJITE3UH B OTBET HA HAIIO-
POTOBBIN TePMUUYECKUT HOIUIETTUBHBIN cTuMyJT [15—17].
Y nmanmeHToB CO CHMKEHHOI aKTUBHOCTHIO KATEXOJOPTO-
MeTuTpancdepasbl oTMedaercst 6osiee BHICOKHIA H0JIEBOIT
MOPOT B OTBET Ha MOBTOPHBIN HOIMIIETITUBHBIN CTUMY.JT
[18—20]. [TpumeHNTEIBHO K AHTHHOIUIIEITUBHON CHCTe-
Me YCTaHOBJICHO, UTO Y HOCUTeJIel n30(hOPMBI OTTMOUAHOTO
petienitopa MOR-1K cyiectBeHHO cHukeHa hdexTrB-
HOCTbh HAPKOTMUYECKUX aHayibreTukoB [21, 22]. Psn uccie-
JloBaTesieit mokasal, uto y Hocuteseil renorunos 118A/G,
118G/G p-onmounzpnoro penenropa OPRM1 cHukaetcst
OTBET Ha BBejieHUE (peHTaHWIA U aMb(eHTaHWIA U TaKue
HAIMEHThl HY/KAAJUCh B OOJIBIINX 032X HAPKOTHYECKHUX
AQHAJIBTETUKOB B PaHHEM MOCJIEONEePANOHHOM Iepuoje
[23—25]. ¥ roMOBUTOTHBIX HOCHTEJIBHUIT MUHOPHOI ajiie-
JI B PAHHEM II0CTICOTIEPAIlMOHHOM IIePHOJIe Yallle OTMeva-
Jch 11060uHbIe 3(MEKTHI B BUJE TOIIHOTBI U PBOTHI, CBSI-
3aHHbIC C BBEJIEHUEM HAPKOTUYECKUX aHAJIbIeTUKOB |26,
27]. OnHako JIpyTHe aBTOPBI He BBISIBUJIN KAKUX-JIO0 CTa-
TUCTUYECKH JIOCTOBEPHBIX PA3JIMYMil B Pacxo/ie HapKOTHU-
YECKUX aHAJTbTEeTUKOB CPEIM HOCUTEJIbHUIL PA3JUYHBIX T'e-
norunos OPRM1 [24].

Ilenb paboThl — OlEHKA BIAMAHMS NOJUMOPQpU3Ma
A118G p-onmounsnoro pereniropa OPRM1 Ha teuenue To-
TaJbHON BHYTPUBEHHON aHECTe3WH.

Marepuan u MeTObI

HcenenoBarne 0106peHo JOKaJIbHbBIM He3aBUCHMbIM THYEC-
KUM KOMUTETOM TIpu TocyzapcTBeHHOM OGI0/KETHOM 06pa3oBa-
TEJILHOM yUpesK/IeHHEe BBICIIEro MpodheccHoHaIbHOTO 00pa3oBa-
HUSA «PocroBckuii TOCYapCTBEHHBII MEIUTTNHCKUTT
yHuBepcuter»> Mununcrepcrsa 3paBooxpanHenust Poccuiickoit
Depeparn (porokos Ne 20112 or 20.12.2012). Pabora Bbinos-
HeHa B PAMKaX PaHIOMU3MPOBAHHOTO, JBOHOTO CJIEMOT0 KINHU-
YECKOTO MCCIICIOBAHUS.

B uccreposanue 6puin Baodernl 161 nanmenTka (eBporeo-
Uikl ¥ MOHTOJION/IBI) B Bo3pacte ot 20 1o 45 et (cpeanuii Bo3-
pacr 33,25£6,26 siet), mposxkusaioniie B PoctoBckoii obiactu, roc-
MUTAJU3UPOBAHHBIE B  OT/ejieHre ruHekojoruun MBY3
«Topoackast 6osnbruia Ne6» . PocroBa-Ha-/[0HY, KOTOPBIM BbI-

Introduction

The improving pain relief strafegies in surgery is a
challenging problem in contemporain anesthesiology-
reanimatology [1—4]. The perception and response to the
sample nociceptive stimulus in patients occurs in different
ways [5—7]. Genetic characteristics of an individual might
play important role in this process [8—12]. For example,
gene polymorphism of glutaminase leads to the develop-
ment of cognitive dysfunction and formation of chronic
pain syndrome [13—14]. Genetic polymorphism of sero-
tonin receptors significantly affects the perception of pain
associated with thermal irritation. Low expression of the
serotonin transporter leads to the formation of hypoalgesia
to a threshold heat pain and above-threshold thermal noci-
ceptive stimuli [15—17]. Patients with reduced activity of
catechol-O-methyltranspherase possess higher pain
threshold to repeated nociceptive stimuli [18—20]. In rela-
tion to the antinociceptive system the native isoforms of
opioid receptor MOR-1K significantly reduce the effec-
tiveness of narcotic analgesics [21, 22]. Carriers of geno-
types of 118A/G, 118G/G of u-opioid receptor gene
OPRM1 are characterized by reduced responses to the fen-
tanyl and alfentanil resulted in a need in higher doses of
narcotic analgesics in early postoperative period [23—25].
Side effects such as nausea and vomiting associated with
the administration of narcotic analgesics were reported
more frequently in post-surgery homozygous carriers of
the minor alleles [26, 27]. However, other authors did not
reveal any statistically significant differences in the con-
sumption of narcotic analgesics among the different carri-
ers of the OPRM1 genotypes [28].

The aim of our study was to evaluate the effect of the
A118G polymorphism in p-opioid receptor OPRM1 gene
on total intravenous anesthesia.

Materials and Methods

The study was approved by the local independent ethics
committee of the Rostov state medical university (Protocol
No0.20112 from 20.12.2012). The work was performed as two ran-
domized, double-blind clinical studies.

Study enrolled 161 patients (European and Asian popula-
tion) of 20 to 45 years old (mean age 33.25+6.26 years) who
were residents of the Rostov region, hospitalized in the
Department of gynecology, City Hospital Ne6, Rostov-on-Don.
All patients received total intravenous anesthesia during gyne-
cological operations.

Criteria for inclusion in the study:

1. Age of patients (20—45 years).

2. No comorbidity in patients on addmittance.

3. Patients with chronic bronchitis, chronic pharyngitis,
chronic gastritis with remission for at least 3 months and more
(patients with diseases of central nervous system, liver and kid-
neys without failure were excluded from the study).

4. No history of alcohol, drug, nicotine addiction, or
durable medication.
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MOJIHSIA TOTAJIBHYIO BHYTPUBEHHYIO aHECTE3WIO TIPU OTePATTHSIX
THHEKOJIOTUYECKOTO TIPOhUIIS.

Kpurepun BKIoueHus B MCCIe[0BAHUE:

. Bospacr narentox 20-45 et

. OTCyTCTBYE COMYTCTBYIOMIEN MATOJIOTHN

. IIpy HaaMuuu B aHaMHe3e XPOHUYECKOTO OPOHXHTA,
XPOHUYECKOTO (papUHIHUTA, XPOHUYECKOTO racTpuTa BHe 060cTpe-
HUS ¥ T.JL., IEPUOJL PEMUCCHN COCTABIISIII HE MeHee 3 MeCsITeB

. OrcyTcTBHE B aHAMHe3€e aJIKOT0JIbHOI, HAPKOTHYECKOIi,
HUKOTUHOBOI 3aBUCHMOCTH, a TaKyKe [JIUTEJBHOTO MpHeMa Ka-
KHX-7TMO0 JIEKAPCTBEHHBIX CPEJICTB

. WHpeke maccew Tesa o 27,5 kr/m?

. [TnamoBbie onepaTUBHBIE BMENIATETbCTBA

Kpurepnu uCKIIOYeHNS 13 NCCIEIOBAHNS:

° Hasinune B anamnese natosioruu LleHTpaJleOﬁ HEPB-
HOI CHUCTEMBI, B T.4. BCFBTO-COCy[[I/ICTOI‘/)I JAUCTOHNH;
° Hannune B anamuese maTosioruu Cep/IeIHO-COCyAnC-

TO CHUCTEMBI,
. Hasmune B anaMHese JibIXaTeIbHOM HEeJ0CTaTOYHOCTH;
. Haimune B anamue3e aToJIOTHN TIEYEHH 1 JKETUYEBBIBO-
JUSIIIUX Ty Teil;
. Hasuue B anamuese 3a60/ieBatuii 0YeEK;

. Hanwune B aHaMHe3e ayTOMMMYyHHBIX 3a00JI€BaHMIL,
aJLIepTuy;

. Hasimune B anamuese caxapHoro auabera;

. Hasmmune B anamuese BUY-undexnnn

. Wnpexe Macenl Tesia 6osee 27,5 Kr/m>

BceM 601bHBIM GBLITH BBITTOJHEHBI OTIEPATHBHbIE BMEIIATEb-
CTBA B TUIAHOBOM TOPSI/IKE B YCJIOBUSIX TOTAJIBHOI BHYTPUBEHHOI
anecresnu (TBA). Haunbosiee TUMMYHBIMU OTIEPATUBHBIMU BME-
IIATETbCTBAMY GBI PE3EKITHST KUCTHI SITIHITKA, JIATIAPOCKOITITYE-
CKasi KOHCePBATUBHASI MUOMOKTOMUSI, HA/[BJIATATHIIHAS aMITyTa-
111 MATKH, 3KCTHPIAIs MaTKU. [1po1o/k1Te IbHOCTD oltepariiu
kosebamach B mpeaesax or 35 go 98 wmumyT (B CcpemHem
62,48+11,27 MumyT).

Cxema TOTaJIbHOI BHY TPUBEHHOI aHECTe31U ObLIA CTAHAAPT-
HOI 11 BKJIIOYaJIa CJIe/LyIOIIe STalIbL:

. [Tpeanapko3nast MOArOTOBKA, KOTOPAs IOJPA3yMeBasIa
HasHaueHue cubasona B 03¢ 10 Mr B/M B HOUb HAKaHyHE Olepa-
MY 1 32 JIBa Yaca JI0 TTOCTYIIEHHUS B OlepPalliOHHYIO.

. Wnrpaonepannonusiii nepuoa. [Ipn mocrymnaennn ma-
IIUEHTOK B OIIEPAIIOHHYIO0 UM BBOJMJIM BHYTPHUBEHHO aTPOIIMH B
noze 0,5 mr, cubazon 10 Mr (OTYIT «MoCKOBCKII 9HIOKPUHHBII
3aBoz»), ipomeson 20 mMr un keramun B go3e 0,4 mr/kr (OTYIL
«MocKoBCKUIT HIOKPUHHBII 3aB0j»). VIHAyKIMIO IIPOBOAMIN
BHYTPUBEHHBIM CTYIEHYaTbIM BBezeHneM Iponodosa (IIpormo-
ou-Jlumypo, B.Braun, Tepmanust) mo 10 Mr kaskipie 5 CEKyHIL /10
TeX TI0P, MOKa YPOBEHDb OUCIEKTPATbHOTO MHIEKCA HE OTYCKAJIC
1o ypostst MeHee 60. VIHTyGanuio Tpaxer MPOU3BOANIN Yepe3
3—5 MUHYT T10CJIe BBeJICHHsT CYKITMHIIXOIMHA B /103¢ 1,5—2 Mr/KT,
[PY 3HAYEHUSAX OUCTIEKTPATBHOTO HHAEKCA OT 45 710 55. Vckycet-
BEHHYIO BEHTHUJIAIINIO JIETKUX TIPOBOJIMJIN CMEChIO BO3/yXa U KUC-
Jopozia B cooTHomennn 2:1 B pesknmMe HOPMOBEHTUIIAMN (Hap-
ko3HbIil ammapar Datex Ohmeda Aespire). 3a 2 MuHyTHI 10
Havasia orneparuu eoauin penranun B go3ze 0,005+0,0007 mr/kr.
Muopesrakcarnuio OCyIeCTBIISIIN BBEIEHUEM ITUIIEKYPOHNST B /[03€
0,06—0,07 mr/xr. B panbreiiniem runHotnyeckuii apdexr mos-
JIepKUBAJICST MUKPOCTPYIHBIM BBejileHHeM Iporiodorna B j103e
100—150 Hr/Kr/MHUH ¥ MEKPOCTPYHHBIM BBE/ICHIEM KETAMUHA B
nose 0,2 Mr/Kr/4ac. AHATIBTE3UI0 OCYIIECTBISAIN OOMIOCHBIM BBE-
nenneMm enrannia B 1o3e 0,003£0,00045 Mr/Kr 1ipu yBesimdeHUN
YACTOTHI CEPIEYHBIX COKPAIIEHIIT /NI CPeTHETO apTEPUATBbHO-
ro gaBienus oosee, ueM Ha 20%.

OteHKy aIeKBaTHOCTH O0Iell aHeCTe3Nu MPOBOIIIN CO-
rytacHo [apBap/CKUM cTaHzapTaM MOHUTOPHUHTA AaHECTE3UN C J10-
MOJHUTEIbHBIM aHATU30M OHMCIIEKTPAIBHOTO UHEKCA U COMATO-
CEHCOPHBIX BBI3BAHHBIX ITOTEHIINAJIOB. MOHHTOPHPOBAIICDH
HachIeHne KpoBu KucaopogoM (SpOy) MeToOM Iy IbCOKCHMET-
pun, vactora cepiaeunbix cokpauenuit (HYCC), nHenHBasmBHOE
cpenree aprepuanbrioe fapuenve (CA/l — HenHBa3WBHO), TaHHbIE

5. Elective surgery.

6.  The body mass index less than 27.5 kg/m’

Criteria for exclusion from the study:

1. A history of pathology of the central nervous system
including vegetative vascular dystonia.

2. Ahistory of pathology of the cardiovascular system.

A history of respiratory failure.

A history of liver disease and biliary tract.
A history of kidney disease.

A history of autoimmune diseases, allergies.
A history of diabetes.

A history of HIV infection.

. The body mass index more then 27.5 kg/m?*.

All patients were operated in a planned manner under total
intravenous anesthesia (TIVA). The most common operations
were: resection of ovarian cysts, laparoscopic conservative
myomectomy, supracervical amputation of the uteri, hysterecto-
my. The operative time ranged from 35 to 98 minutes (average
62.48+11.27 minutes).

Scheme of total intravenous anesthesia was standard and
included the following step. Premedication: administration of
sibazon at a dose of 10 mg at night before surgery and two hours
before entering the operating room.

Intraoperative period: after admittance at the operating
room patients were administered with atropine intravenously at
a dose of 0.5 mg, sibazon 10 mg («Moscow endocrine plant»),
promedol 20 mg and ketamine 0.4 mg/kg («Moscow endocrine
plant»). Induction was performed by intravenously bolus injec-
tion of propofol (Propofol-Lipuro, B. Braun, Germany), 10 mg
every 5 seconds, until the level of bispectral index decreased less
than 60. Tracheal intubation was performed in 3—5 minutes after
administration of succinylcholine (1.5—2 mg/kg), in means of
bispectral index from 45 to 55. Mechanical lung ventilation was
performed with a mixture of air and oxygen in the ratio 2:1
(DatexOhmedaAespire) in a normoventilation mode. In two
minutes before the incision fentanyl at a dose of 0.005+0.0007
mg/kg was administered. Myorelaxation was carried out by the
introduction of pipecuronii at a dose of 0.06 to 0.07 mg/kg.
During the surgery propofol (100—150 ng/kg/min) and keta-
mine (0.2 mg/kg/hour) were administered for maintenance of
anaesthesia. Analgesia was carried out by bolus administration of
fentanyl at a dose of 0.003+0.00045 mg/kg if heart rate and/or
mean arterial pressure increased more than 20% of initial values.

The assessment of the adequacy of general anesthesia was
performed according to Harvard standards monitoring anesthesia
(heart rate (HR), noninvasive mean arterial pressure (NIMBP),
electrocardiography (I — first standard abstraction) and plethys-
mography were analyzed, the oxygen saturation (SpO,) was esti-
matied by pulse oximetry and analysis of changes of bispectral and
somatosensory evoked potentials (SSEP).

The study of the bioelectric activity of the cerebral cortex
was carried out by evaluating the bispectral index (monitor
«miter-01-RD» (Russia) and somatosensory evoked potentials
changes (two channel monitor <«Neuromian», Russia).
Registration of somatosensory evoked potentials was carried out
using the median nerve (between the middle and lower third of
the forearm). The threshold of pain was determined before induc-
tion and then spent the stimulation of the median nerve rectangu-
lar pulse current duration of 1 msec with a frequency of 5 pulses
per second. The intensity of the stimulus was 110—120% of a pain
threshold, number of incentives for the same averaging — 512, the
values of a band varied from 2 Hz to 100 Hz. The duration of
epoch analysis was 50 msec. The latency (the time from the
moment of stimulation until the component was registrated) and
the amplitude (the difference between the components N19 and
P23 was estimated) of the three main components (N19, P23,
N32) of SSEP were studied. The latency and amplitudes of com-
ponents were registered automatically according to the recom-
mendations of V. V. Gnezdicki (1997)

All functional studies were conducted at following stages:

e i
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Ta6smua 1. Yacrora renotunos u ajwiesneil rena OPRM1 cpeau nanueHToK pasiM4HbIX pac, BOIIEANNX B HCCIEI0BA-

HHE.

Table 1. The frequency of genotypes and alleles of the u-opioid receptor gene (OPRM1) in patients.

Parameters Parameter values in the groups
europeans mongoloids
n % n %

Genotypes

118A/A 91 65.94 10 43.48

118A/G 40 28.99 8 34.78

118G/G 7 5.07 5 21.73
Alleles

A 222 80.43% 28 60.87

G 54 19.57% 18 39.13

Note (npumeuanue): Parameters — nokasaresu; parameter values in the groups — 3Hauerue mapamMeTpoB B TPyIIIAX; europeans —
esporeonibl; mongoloids — MoHTOTOM BT, genotypes — renoruibl; alleles — ammesnu; n — yucno GOIBHBIX.

anexTpokaparorpadun (I — mepBoe cTanmapTHOE OTBENEHNE) T
IJIETH3MOT PaMMa.

V3yueHnie G1O3IEKTPIHYECKON aKTHBHOCTH KOPBI TOJIOBHOTO
MO3Ta MPOBOMIOCH € TIOMOIIBIO OIEHKN OUCIEKTPATBLHOTO WH-
JleKca B peskuMe peasibHOro Bpemenu (Moxutop «Mutap-01-PI»
Poccust), a Takke IyTeM aHAIN3a COMATOCEHCOPHBIX BBI3BAHHBIX
MTOTEHINAJIOB (IByKaHAIBHBI HefipoMuoananusatop «Hefipomu-
an», Poccus). Perucrpaiuio coMaTOCEHCOPHBIX ITOTEHIINAJIOB
OCYIIECTBJSIIN CO CPEJMHHOTO HepBa (TpaHUIa cpejiHell u HU-
SKHEH TpeTH npeariedns ). [lepen nnaykimeii B HApKO3 onpezesi-
Ji1 GOJIEBOH MOPOT, MOCJIE YEro MPOBOANIN CTUMYJISAINIO CPE/IH-
HOTO ~ HepBa  IIPSIMOYTOJBHBIM  MMIIYJBCHBIM  TOKOM
IUTATETTBHOCTBIO 1 MC ¢ 9acTOTOI 5 MMITYJIbCOB B CeKyHLy. UHTeH-
CHBHOCTD cTHMYJIa cocTaBuaa 110—120% Goxesoro mopora. Ko-
JINYECTBO CTUMYJIOB Uit ofiHoro yepeanenus: — 512. IToroca vac-
ToT Oblta B ripeesax 2-100 T, dmoxa anasimsa cocrasiisiia 50 Mc.
W3yyanu J1aTeHTHOCTD (BPeMst OT MOMEHTA CTHUMYJISIIIUH JI0 HOSIB-
JIEHUsT KOMIIOHEHTA) U aMIUIUTY/Ly (PasHOCTh MeXK/y KOMIIOHEH-
tamu (N19) u (P23)) tpex ocuoBubix KommonenToB (N19, P23,
N32) CCBIL

Ornpeziesienne JIATEHTHOCTH KOMIIOHEHTOB M MEKITMKOBBIX
AMILTUTY/] TIPOU3BOIMIOCH ABTOMATHYECKN COTJIACHO PEKOMeH 1a-
nusim B. B. Tresauitkoro (1997).

Bce dynxinonaibible 1ccae0BaHus IPOBOIUINCE HA CJie-
JYIOIINX ATaTax:

1. Ilpu mocrynyieHUM MaMeHTKy B ONEPAlMOHHYIO (J1aH-
Hble TI0Ka3aTe N IPUHIMAIICH 32 HCXO/IHbIE);

2. Ilocae BBe/ieHHs MH/YKIIMOHHOI 103bI 1 OPOTpaxXealb-
HOIi MHTYGauu (4epe3 2 MUHYTHI), HO 10 KOKHOTO Pa3pesa;

3. Bo Bpems sanaporomuu (Ha starne Hanbosee BhIPaKeH-
HOTO COMAaTHYECKOTO KOMITOHEHTA OOJII);

4.  Ha arane skcruprmanuu, aMIyTaluu MaTKHU, 9HyKJea-
u y3i1a (Ha stare HanboJiee BHIPAKEHHOTO BUCI[EPATBHOTO KOM-
norenTa 6oJn);

5. B pamnnem nocseonepainonnom epuoze (depes 15 mu-
HYT HOCJI€ OKOHYAHMSI OTIePAIIN ).

Wcceneposanne nosmmopdusma [-OIMOUTIHOTO PEIENTOpa
OPRM1 1poBoinIu METOOM aJIJIe/b-CIEIUMUIHON MOJnMepas-
HOIT TIETTHOM PEAKINK C UCTIOIb30BAHNEM CIEIM(DUUECKUX MPSMO-
ro 1 o6parnoro npaiimepos (Biosune Biotechnology Co. Ltd, Ku-
Tail) 1o MeTojMKe onucaHHoil panee [27]. B 3aBucumoctn ot
BBISIBJIEHHOTO TEHOTHIA (OJIbHbIE ObLIM PACIPE/eSIeHbl HA TPU
rpymmbl (tabr. 1): T rpynma — 101 mHocurespbHUIA TEHOTHIIA
118A/A (HOoCHTENIBHUIIBI HOPMAJIBHOI aJLJTesIH, MAaKOPHBIIT Bapu-
ant), 11 rpynmna — 48 wocurenprui renoruna 118A/G (rereposu-
TOTHBIE HOCUTETBHUIIBI TTomMopdHoit astem), 111 rpymma — 12
nocuresbhuil reroruna 118G/G (roMo3uroTHbsle HOCUTEIbHUIIBI
nosiumopdHoit (MuHOpPHOI) amnenu) (p=0,073 cornacho ypasue-
nuio Xapau-BaiinGepra). Tenotunuposanue ObLIO BBITIOJHEHO B
snaboparopun rederuku yenoseka HUU Buosorun IODY (r. Poc-
ToB-Ha-/[0HYy).

CraTnctideckyio 06paboTKy MOIYIEHHBIX JAHHBIX IPOBOIN-
JIM ¢ TIOMOIIBIO nakeTa mporpamM Microsoft Excel, SPSS 17,0, ¢

1. after the patient entered the operating room (start
point);

2. after induction and intubation (in 2 minutes), but prior
to skin incision;

3. during laparotomy (on a stage of the most significant
somatic component of pain);

4. at the stage of removing, amputation of the uterus, enu-
cleation of the node (at the stage of most significant visceral com-
ponent of pain);

5. in early postoperative period (15 minutes after the
surgery was completed).

The polymorphism of the p-opioid receptor gene OPRM1 was
detected by polymerase chain reaction using specific forward and
reverse primers (Biosune Biotechnology Co. Ltd, China) accord-
ing to the method described previously [27]. Depending on the
identified genotype patients were divided into three groups (table 1):
group I — 101 carriers genotype 118A/A (carriers of the normal
allele, the major variant), group II — 48 carriers 118A/G genotype
(heterozygous carriers of the polymorphic alleles), group IIT — 12
carriers of genotype 118G/G (homozygous carriers of the poly-
morphic (minor) alleles) (P=0.073 demonstrating- not significant
diference from the Hardy-Weinberg equilibrium). Genotyping was
performed in the laboratory of human genetics, Institute of
Biology, Southern Federal University, Rostov-on-Don).

Statistical processing of the obtained data was performed
using analysis of variance (ANOVA) and discriminant analysis by
SPSS 17,0 and Microsoft Excel. To evaluate the significance of
intra-group differences between the original and final values of
variables nonparametric Wilcoxon criterion was employed.
Statistically significant differences were considered at P<0,05.

Results and Discussion

Statistically significant differences between East
Europians and ethnic Asian carriers of the same genotypes
were not identified in consumption of drugs for TIVA, course
of anesthesia and early postoperative period (P<0,05).

Comparison of doses of drugs for general anesthesia
revealed increased consumption of fentanyl in heterozy-
gous and homozygous carriers of the minor G-allele com-
pared to homozygous carriers of the major A-alleles. Thus
in the first hour of operation the dose of fentanyl in the
first group (the carriers of the genotype 118A/A) was
0.0045%0.0003 mg/kg, in second group (118A/G) —
0.0054+0.0004 mg/kg, and in the third group (118G/G) —
0.0081+£0.0008 mg/kg. The total dose of fentanyl in
homozygous carriers of the a-allele was 0.0059%0.0006
mg/kg, heterozygous carriers of the G-allele 0.0073%0.007
mg/kg and in homozygous carriers of the G-allele —
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Ta6auua 2. Pacxoa cpecTB i aHECTE3UH Y HOCUTEJIbHUIL TEHOTUIIOB M-onHouaHoTro penentopa OPRM1 (M+m).
Table 2. The dose of the drugs for anesthesia in carriers of different genotypes of u-opioid receptor gene (OPRM1)
(M=£m).

Drug Induction dose (mg/kg) Doses on the first Total doses (mg/kg)
hour of surgery (mg/kg)

118A/A 118A/G 118G/G 118A/A 118A/G  118G/G 118A/A 118A/G  118G/G
Propofol 3.11£0.16 3.08£0.16 3.33+£0.18 3.76%x0.19 4.19%£0.21 4.26+0.24 4.41+0.18 4.66+0.18 4.78+0.22
Ketamine 0.42+0.014 0.39£0.012 0.41+0.02 0.86+0.02 0.83+0.01 0.83x0.04 1.21£0.01 1.24+0.02 1.32+0.02
Fentanyl 0.0029+  0.0031+  0.0030+  0.0045+  0.0054+  0.0081+  0.0059+  0.0073+ 0.010+

0.0004 0.0003 0.0002 0.0003 0.0004 0.0008** 0.0006 0.0007 0.002**

0.041+ 0.041+ 0.046+ 0.059+ 0.061+ 0.073+ 0.073+ 0.076+ 0.082+

0.003 0.004 0.002 0.004 0.008 0.004 0.007 0.008 0.005

Droperidol 0.05£0.01 0.07£0.01 0.06+£0.01 0.24+0.02 0.26x0.01 0.34%0.02* 0.31£0.01 0.31£0.02 0.41%0.09*

Note (mpumevanue): drug — npenapar; induction dose (mg/kg) — wnaykmmonnas mgosza (mr/kr); doses on the first hour of
surgery (mg/kg) — pacxox npenapara 3a nepsbiii yac onepanun (Mr/xr); total doses (mg/kg) — cymmapnas nosa (Mr/Kr); propo-
fol — nponodous; ketamine — keramun; fentanyl — denranun; droperidol — aponepuznosn; m — the average error. * — p<0,05

(ANOVA); ** — p<0,01(ANOVA).

HCTIOIb30BAHNEM METO/IA OHO(DAKTOPHOTO ANCIIEPCHOTO AHATM3a
(ANOVA), inckpuMUHAHTHOTO aHau3a. [yt ycTaHOBJIEHNS BHY-
TPUTPYIITIOBBIX PA3IUYNIN MEK/LY UCXOAHBIMU U OKOHYATETbHBIMI
pe3yJsibTaTaMi HCIOJIb30BAJIN HellapaMeTPUIeCKuil KpUTepuii
Buskokcona. CraTHCTUYECKH 3HAYMMBIME PACIEHUBAINCH A(D-
dexror ipu p<0,05.

PesyibraThl U 00Cy>KA€HUE
CraTHUCTHYeCKN 3HAYNMBbIe pa3anyns  pacxoja
MeanKaMeHTOB it TBA, TeueHust aHecresun W paHHEro
MTOCJTEOTIEPAITMOHHOTO TIEPUO/Ia MEKIY €BPOTCONIAMU 1
MOHTOJIOMIaMH, HOCUTEJbHUIIAMU OJUHAKOBBIX T'€HOTH-
0B, BbIstBJIeHbI He Obun (p>0,05), uTO O3BOINIO 0ObE-
JMHUTB UX B 00IIUE TPYIIIIBL.

CpaBHenne pacxoza CpeacTB A1 00uell aHeCTe3un
BBISIBUJIO TIOBBIMIEHHBIA PACX0/ (DEeHTAHUIA ¥ TE€TEPO3U-
TOTHBIX ¥ TOMO3HUTOTHBIX HOCUTEIBHUI] MUHOPHOUH G-a-
JIEJTU TI0 CPABHEHUIO ¢ TOMO3UTOTHBIMU HOCUTEIbHUTIAMU
MaskopHoil A-astenn. Tak, 3a mepBbI yac orepaiun pac-
X0/ (heHTAaHUIA B TIEPBOiT TpyIIe (HOCUTENLHUIIBI TEHO-
tuma 118A/A) cocrasua 0,0045+0,0003 mr/KT, BO BTOpOiT
rpynne (118A/G) pacxon kosebajicsa B npegeiax
0,0054+0,0004 mr/xr, a B TpeTheit Tpymme (118G/G) p-
onmonnoro perteniropa OPRM1 cpenusist nosa henranu-
J1a 3a mepBbii yac oneparuy 6oiaa 0,0081+0,0008 mr/kr.
O6mas 103a (heHTaHUIa Y TOMO3UTOTHBIX HOCHTEJbHMIL
A-anemu 6bu1a 0,0059%0,0006 Mr/Kr, y reTepO3UTOTHBIX
nocureapnul; G-ammenn 0,0073+£0,007 mr/xr, y romo3u-
rotHbix HocurenbHul] G-amnenn 0,01+0,0015 mr/xr. Ta-
KM 00paszoM, pacxoz (penTanmnaa ObLT JOCTOBEPHO BBILIE
y nocurenaphui renotuna 118A/G (p<0,05) u 118G/G
(p<0,01) 10 CcpaBHEHUIO C HOCHUTEJbHUIAMHU TEHOTHIIA
118A/A p-onmoupnoro pereniropa OPRM1. ¥V romosu-
TOTHBIX HOCUTEJIHHUI] MITHOPHOW aJIeIN U-OMHOUTHOTO
perenTopa Takke oTMevancss 6oJiee BBICOKUI cymMmap-
HBIIl PAcXojI APONEPUA0Ia B CPABHEHUH C TOMO3UTOTHbI-
MU HOCHTEJIbHUIIAMK MaskopHoii ajesnn Ha 30,21+3,11%
(p<0,01).

Pasnuunst B pacxojie APYTUX MPENapaToB, NCTIOIb3Y-
€MBIX TS TIPOBEJICHNS aHEeCTe3NN, OBLIN HE JOCTOBEPHBI

(1abu. 2).

0.01£0.0015 mg/kg. Thus, the consumption of fentanyl
was significantly higher in carriers of the genotype
118A/G (P<0,05) and 118G/G (P<0,01) when compared
with carriers of the genotype 118A/A of p-opioid receptor
OPRM1. Homozygous carriers of the minor allele of p-opi-
oid receptor needed higher total doses of droperidol
(30.21£3.11%, P<0,01), compared to homozygous carriers
of the major allele.

Differences in the consumption of other drugs for
anesthesia were not significant (Table 2).

Differences in changes between groups in values of
bispectral index were minor and statistically insignificant
on the first, second, third and fourth stages of the study.
However, at the fifth stage of the research, values of bis-
pectral index were significantly lower (P<0,05) in carriers
of the genotype 118G/G of p-opioid receptor OPRM1
(76.75£4.94) compared to the values of this parameter in
carriers of a genotype 118A/A (82.32+3.48) and 118A/G
(82.73£3.95) indicating a deeper level of sedation, and was
associated with higher total dose of fentanyl and droperi-
dol during operation.

The dynamic of changes in the amplitude and laten-
cy of somatosensory evoked potentials at the second, third
and fourth stages demostrated that the patients of group
11T had less variation of that parameters than in the I and
II groups, and exhibited an increased sensitivity to noci-
ceptive stimuli despite the higher doses of narcotic anal-
gesics (table 3). This fact is presumably related to to
altered p-opioid receptor signaling in brain compartments
of carriers of 118G/G genotype [30].

Homozygous carriers of the A-allele OPRM1 had
decreased amplitude of N19 compared to the original data
at the 2nd stage (34.71£1.29%, P<0.01), 3rd stage
(29.53+£2.12%, (P<0.01), and 4th stage (36.25+1.8,
(P<0.01). Heterozygous carriers of the G-allele OPRM1
had less pronounced changes of the amplitude of N19: on
the 2nd stage this parameter was decreased to 33.86+3.38%
(P<0.05), on 3rd stage — to 25.22+2.93% (P<0.05), on 4th
stage to 27.62+1.31% (P<0.05). Homozygous carriers of
the G-allele of OPRM1 had decreased amplitude of this
component only to 7.93+0.64% (20d stage), 10.89+0.26%
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[Ipu comoCTaBIEHUN MEKTPYITIOBBIX pa3-
JIMYUI M3MEHEHWI 3HAYCHUI GUCIIEKTPATIbHOTO
WHIEKCA MBI YCTAaHOBUJIM, YTO HA TIEPBOM, BTO-
POM, TPEThEeM ¥ YETBEPTOM HTalax MCCIETOBA-
HUSI MEKTPYIIIOBbIE PA3JINYUs 3HAUCHUs OucIe-
KTPaJIbHOTO UH/IEKCA ObLIN HE3HAUMTETbHBIMI 1
CTaTUCTUYECKN HemocToBepHbIMU. OaHaKo Ha
[ISITOM 9Talle UCCJIe0BaHUsT 3HAUCHUS OUCIIEKT-
PaJbHOrO0 WMHIEKCA OBLIM JOCTOBEPHO HIUIKE
(p<0,05) y nHocurenpuun resoruna 118G/G p-
ormmonaHoro perenrropa OPRM1 (76,75+4,94),
0 CPABHEHWIO CO 3HAUCHUSIMU TAHHOTO TTOKA3a-
Tenss |y HocurenpHuil renotuna 118A/A
(82,32+3,48) u 118A/G (82,73+3,95), uTo0 yKa-
3bIBAJIO Ha GoJiee riyGOKUI YPOBEHD Celalliu, U
ObLIIO CBsA3aHO € OOJIBIIElT CyMMapHOU 0301
BBEIEHHOTO (DEHTAHUIIA U IPOTIEPUIOIA.

[Tpu comocTaBIeHUN TUHAMUKI U3MeHe-
HUH aMIUTUTYIBI U JATEHTHOCTH COMATOCEHCOP-
HBIX BBI3BAHHBIX MOTEHIINAIOB Ha BTOPOM, Tpe-
THEM U YCTBEPTOM ITATIAX PETUCTPAIIIH JAHHBIX
rmokaszaTesieit Mbl yCTAHOBUJIH, YTO Y TAIIMEHTOK
III rpynmsl kosiebaHwst 3HAYEHMH OB MeHee
BBIpaskeHsbl, ueM B -1 n I1-if rpymnmax, uto yka-
3BIBAJI0 HA TOBBINIEHHYIO YYBCTBUTEIHHOCTD K
HOIMIIEIITUBHOMY CTUMY.JIY, HECMOTPsI Ha GOJIb-
MU pacxol HaAPKOTUUECKUX aHaJbIeTHKOB
(Tabi. 3), uTO BEpOSITHEE BCETO, CBI3aHO C 3a-
Me/ieHneM 0OpasoBaHUsl IUKJIUYECKOTO ajle-
HO3MHMOHOHYKJIeoTuzaa [30].

HauGosiee 3HAUMMOE CHUKEHUE aMILIUTY-
161 N19, 110 cpaBHEHUIO € NCXOAHBIMU JTAHHBIM,
ObLJIO 3aPETMCTPUPOBAHO Y TOMO3ZUTOTHBIX HOCHU-
tenpuaul A-asesn OPRM1: Ha 2-om arane Ha
34,71+1,29% (p<0,01), Ha 3-em »srame Ha
29,53+2,12% (p<0,01), Ha 4-m »srame Ha
36,25+1,81% (p<0,01). ¥ reTepo3urOTHBIX HO-
cutesnpnuil G-amiesin OPRM1 usmenenue ami-
autyabl N19 Obio MeHee BbIPaKEHHBIM: 2-I
aTanm — ymenbimaiach Ha 33,86+3,38% (p<0,05),
3-it ma  25,22+293% (p<0,05), 4-it mHa
27,62%1,31% (p<0,05). ¥ rOMO3UTOTHBIX HOCH-
tespru G-asutesnn uccaenyemoro rera OPRM1
AMILTITY/IA TAHHOTO KOMITOHEHTA YMEHBINAIach
Toibko Ha 7,93+0,64% (2-ii 9ram), Ha
10,89+0,26% (3-it atam) u na 10,96+0,78% (4-it
aTair), 4To ObLIO JOCTOBEPHO HUJKE, 110 CPaBHE-
HUIO ¢ HOcuTeabHUIIaMu resorumnos 118A/A u
118A/G (p<0,01).

[Tpu conocrapyiennu 3auenuii N19 B pan-
HEM TIOCJIEOTIEPAITHOHHOM TIEPHO/IE C MCXOHDI-
MU AHHBIMH, YCTAHOBJIEHO, YTO ¥ HOCUTEIHHHUIL
MayKOPHOTO T€HOTHIIA OTMEYAJIOCHh YBETUIEHIE
sarentHocT N19 Ha 15,24+0,32% ¢ ojHOBpe-
MEHHBIM CHIKeHHeM aMIiiuTyasl N19 Ha
34,14%1,82% (p<0,01). ¥ HOCUTETHHUI] TEHOTH-
na 118A/G narentHocth N19 Gbiia Gobiire vic-
XozHbIX 3Havennit Ha 11,18+0,92%, a amminry-
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Puc. 1. /IunamMuka M3MeHEHHSI YaCTOTHI CEPE€YHbIX COKpaIie-
HHUi{ Y HAIMEHTOK Pa3JIHYHbIX T€HOTUIIOB.

Fig.1. Dynamics of changes in heart rate of patients included in
the study.

Note (mpumeyanue). beat/min — yu./mun. Here and figure 2 —
31ech U Ha pucyHke 2: stages of study — cragnu ncciaenosami-
sk; A/A — renotun 118A/A; A/G — renorun 118A/G; G/G —
renorun 118G/G.

mm Hg
100
* *
— s
75 s ———
— 18A/A —118A/G 18 G/G
30

1 2 4

()

3
Stages of study

Puc. 2. lunamuka U3MeHEeHHI CPeIHEro apTepHaIbHOrO JAaBje-
HHUS1 Y NaHEHTOK PA3JINYHbIX T€HOTUIIOB.

Fig. 2. Dynamics of changes of NIBP (noninvasive mean arter-
ial pressure).

Note (npumeuanune). mm Hg — mm pr. cr. * — P<0,05 (ANOVA).

na Obuta Menbine Ha 18,34%2,27% (p<0,05). ¥ Hocutelb-
HUIl MUHOPHOTO TEHOTHIIA IaTeHTHOCTh N19 Oblia GoJiblie
Ha 4,37%0,06%, a aMIuuTy1a JaHHOTO MOKasaTesst ObLia
MEHBIIIE MCXOAHBIX 3HaUeHUI Beero Ha 5,26+0,16%. Takum
00pasoM y TIOMOBUTOTHBIX HOCUTEIBHUI] MOJIUMOPGDHOIL
anmnenn p-ormmongHoro perientopa OPRM1 moxasatemm
marerTHocT 1 aMtnTyab CCBII He3HAYNTETHHO OTJIH-
JAJNCh OT MCXOAHBIX MAHHBIX, YTO YKA3BIBATO Ha MPAKTHU-
YEeCKHU MOJIHOE BOCCTAHOBJIEHUE TIPOBEIECHNS HOIIUIIETITHB-
HOTO UMITYJIbCa, B TO BPEMsI KaK Y HOCUTEJIbHHIL TeHOTUTIA
118A/A u renoruna 118A/G coxpaHsiyioch 3ame/ieHne
TTPOBE/ICHUST NMITYJIbca (OCTaTOUHAS AHAITE3WT).

AHaJI3 TeMOZIMHAMUKY HE BBISIBILI JIOCTOBEPHBIX MESK-
IPYIIIOBBIX PA3INUUIl KOJIEOAHUS YaCTOThI CEPAECUHBIX COKPa-
MIEHUH HY Ha OTHOM U3 3TaIoB uccenoBanus (puc. 1 u 2).

B toske Bpems cpeziHee aprepuasbhoe nasienne (CAJL)
ObLIIO JIOCTOBEPHO BBILIIE Y TOMOSUIOTHBIX HOCUTEJbHUIL MHU-
HopHOIT G-ajutesi Ha 3—5-M sTanax ucc/ieloBaHusl, B CpaBHe-
HUK € TOMO3UTOTHBIMU HOCHTEJIbHUIIAMU MasKOPHOIT A-aJiie-
gt (p<0,05). Ha TpeTbeM aTarie y TOMO3UTOTHBIX HOCHTETHHUIT
MakopHoi asutenu cpexnne 3uadenust CAJl cocraBuim
77,29+3,43 MM PT.CT., Y TETEPO3UTOTHBIX HOCUTEJIBHHUI] MUHOP-
Hoit ammenmt — 84,31+5,38 MM PT. CT., a Y TOMO3UTOTHBIX HOCH-
TeJIbHUI] MUHOPHOI ajiiesin — 91,25£8,37 MM pT. CT.

Ha ugeTBepTOM 3Tame y TOMO3UTOTHBIX HOCHUTEIh-
nui A-amenn cpeanue suadenuss CAJl cocraBusim
76,14%3,32 MM PT. CT., Y T€TEPO3UTOTHBIX HOCUTEJIbHMUII
G-amnenn 81,35£6,12 MM PT. CT. U Y TOMO3UTOTHBIX HO-
curenpaul; G-amresn OPRM1 91,02+6,34 mm pr. cT.

(31d stage) and to 10.96+0.78% (4th stage), which was sig-
nificantly lower compared with carriers of genotypes
118A/A and 118A/G (P<0.01).

In early postoperative period carriers of major geno-
type had increased latency of N19 (15.24+0.32%) with a
simultaneous decrease of the amplitude of N19
(34.14%1.82%, P<0.01) in comparison with the original
data (start point). Carriers of the genotype 118A/G had
higher latency of N19 in comparison with original values
(11.18%0.92%), and the amplitude was lower in compari-
son with original values (18.34%2.27%, P<0.05). Carriers
of the minor genotype exhibited an increased latency of
N19 (4.37+0.06%), with a simultaneous decrease of the
amplitude of N19 (5.26+0.16%).Thus in homozygous car-
riers of the polymorphic alleles of p-opioid receptor gene
OPRM1 the latency and amplitude of SSEP differed in
comparison with the original data, which indicated almost
complete recovery of conduction of nociceptive impulse,
while the carriers of the genotype 118A/A genotype
118A/G were characterized by slower speed of the impulse
conduction (residual analgesia).

Significant differences were not revealed among
groups in heart rate at any stage of the study (Fig. 1—2).

At the same time, medium arterial pressure
(NIMBP) was significantly higher in homozygous carriers
of the minor G-allele at 3—5-m phases of the study, com-
pared to homozygous carriers of the major A-allele
(P<0.05). At the third stage medium arterial pressure of
homozygous carriers of the major allele was 77.29+3.43
mm Hg, in heterozygous carriers of the minor allele —
84.31+£5.38 mm Hg, and in homozygous carriers of the
minor allele it was 91.25+8.37 mm Hg.

At the fourth stage in homozygous carriers of the A-
allele NIMBP value wwas 76.14+3.32 mm Hg., in het-
erozygous carriers of the G-allele it was 81.35%6.12 mm Hg
and in homozygous carries of the G-allele OPRM1 —
91.02+6.34 mm Hg.

In early postoperative period (the fifth stage)
NIMBP in carriers of genotype 118A/A OPRM1 was
73.93+3.36 mm Hg, in carriers of the genotype 118A/G
OPRM1 was 81.15+4.67 mm Hg, and in carriers of the
genotype 118G/G was 85.33£5.52 mm Hg (Fig. 2).

Homozygous carriers of the major allele began exe-
cute verbal commands on 6.63%3.11 minutes, the extuba-
tion in that group was made on 9.74£3.46 minutes after
surgery. Heterozygous carriers of the minor alleles began
execute verbal commands on 9.27+3.69 minute, and extu-
bation was performed on 14.69+4.42 minute. In homozy-
gous carriers of the minor allele execution start time of ver-
bal commands were 27.75+8.23 minutes, and the time of
extubation was 34.08=11.13 minutes after surgery, which
was significantly higher (P<0.01) in comparison with the
patients of first and second groups.

In addition, the analysis of the occurrence of postop-
erative nausea and vomiting showed that this complication
was observed in twelve (11.88%) patients in the first
group, eight (16.7%) patients in the second group and
seven (58.3%) in the third group that corresponded to
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Puc. 3. [Imarpamma paccesHus Jjisi KAaHOHHYECKUX 3HAYEHHIA
rpynn nauueHTos ¢ renorunom 118A/A, 118A/G, 118G/G.

Fig. 3. Scatterplot for the canonical values of the patient group-
swith genotype 118A/A, 118A/G, 118G/G.

Note (nmpumeuanue): root — KOpeHb.

B pannem mocieomeparmoHHOM Tepuoze (TISATHII
atam) cpeaune 3Hadennss CAJ/l y HOCUTENbHUIL T€HOTUIIA
118A/A OPRM1 cocrasuan 73,93%3,36 MM pr. CT., y HO-
cutespnuil renoruna 118A/G OPRM1 81,15+4,67 mm pr.
cT., a y Hocureapautl renotuma 118G/G — 85,33+5,52 MM
pT. cT. (puc. 2).

Cpentee BpeMsl Hadaja BBINOJHEHUsST BepOaIbHbIX
KOMaHJI cocTaBmiIo B mpesienax 6,63+£3,11 Mun. y romo3u-
TOTHBIX HOCUTEJIbHUI] MasKOPHOU aJIJIeJH, a CPeIHee BpeMst
9KCTYOAIMU Y TIAIIMEHTOK, BOIIEAIINX B JAHHYIO IPYIIILY,
coctaBmwiio 9,74+3 46 MuH. 1ocsie ONMepaTUBHOTO BMeIIa-
TENbCTBA. [eTepo3UroTHbIE HOCUTEIBHUITBI MUHOPHON aJ-
JIeJI HAUWHAJIM BBINOJHITh BepOaibHble KOMaHIbl Ha
9,27+3,69 muHyTe, a 9KCTYOALUS BBINOJIHSJIACH B CPELIHEM
Ha 14,69+4,42 munyTe. Y TOMO3UTOTHBIX HOCHUTEJBHUI]
MUHOPHOI aJljiesii BpeMsl Hauajia BBIIOJHEHUsT BepOalib-
HBIX KOMAH COCTaBWIO 27,75%8,23 MUH., a BpeMsI 9KCTY-
Gauuu kosebanoch B npenesax 34,08+11,13 munyT, uto
6b110 1ocToBepHO Bhiiie (p<0,01) B cpaBHEHWH C TTAIIUEHT-
KaM# TepBoii u BTOpo# rpymi. IlommMmo aToro, anamns
BCTPEYAEMOCTH TTOCJIEONEPAIIMIOHHON TOMIHOTBI ¥ PBOTHI
MoKa3aJl, 4YT0 JAHHOE OCJIOKHEHHE OTMEYasioch Y JIBEHa/l-
matn (11,88%) marmenTok B MEpBOH TPyMIe, Yy BOCHMU
(16,7%) narmentox Bo BTOpoii rpymre u 'y cemu (58,3%)
MAIMEHTOK B TPEThEN IPYIIIE, YTO CXOKE C Pe3yJbTaTaMu,
HOJIyY9eHHBIMU APYTHME aBTopamu |26, 27]. Takum o6pa-
30M, 9TO OCJIOKHEHUE 3HAYUTEJIBHO Yallle BCTPEYAIoCh y
HocuresnpHull renotuna 118G/G p-onmongaHoro perenTo-
pa (p<0,01).

[TpumeHeHne AMCKPUMUHAHTHOTO aHAJIM3A MT03BOJIH-
JIO BBISIBUTH HanboJjiee 3HAYUMbIE KPUTEPUU TIPOTHO3UPO-
BaHUS TEUEHHS AHECTE3UH Yy HOCUTEJbHUIL TTOTMMOPMOHBIX

Ta6iuua 4. CrangaprusupoBaHubie KO3(PQUIUEHTHI 1S
KaHOHMYECKHX I€PEMEHHBIX B IUCKPUMHHAHTHOM MOIEIN.
Table 4. Standardized coefficients for canonical variables
in discriminant model.

Parameters Root1 Root 2
Latency of N19 (4th stage) -0,030 -0,822
Amplitude of N19 (2nd stage) -0,389 0,198
Amplitude of N19 (3rd stage) -0,546 0,382
Amplitude of N19 (5th stage) -0,372  -0,575
Latency of N32 (5th stage) 0,596 -0,107
NIMBP (21 stage) 0,124 -0,285
Extubatuion time 0,309 -0,676
Time start of verbal commands execution -0,799 0,916
Eigen values 15,490 7,913
Cumulative proportion 0,662 1,000

Note (npumeuanue). Here and in table 5 (3aech u B T261. 5):
parameters — 1okasatenu; latency of N19 (4th stage) —
narentnocts 19 (4 sram); amplitude of N19 (2nd stage) —
ammuatyna 19 (2 sran); amplitude of N19 (3rd stage) —
ammauryna 19 (3 sram); amplitude of N19 (5th stage) —
ammutyza 19 (5 sran); latency of N32 (5th stage) — narenrnocts
32 (5 aran); NIMBP (noninvasive mean blood pressure) —
HEMHBA3UBHOE CpejiHee aprepualibHoe jasienue; extubatuion
time — Bpemst akcTybaimy; time start of verbal commands execu-
tion — BpeMs1 Havasa BBIOJHEHNS BepOATBHBIX KOMaHI, eigen
values — cobcrBennoe 3Havenus; cumulative proportion —
KyMyJIATUBHAst J10Jist; Toot — KopeHb; N — KOMIIOHEHTa
COMATOCEHCOPHBIX BBI3BAHHBIX MOTEHIINAJIOB.

results obtained by other authors [26, 27]. This complica-
tion was significantly more frequent in carriers of genotype
118G/G of p-opioid receptor (P<0.01).

The application of discriminant analysis allowed to
identify the most important criteria for predicting the
course of anesthesia in carriers of the polymorphic variants
of the gene OPRM1. Standardized coefficients that deter-
mine the value (weight) in the discrimination of the stud-
ied groups (Table. 4) were established. Analysis of the
results showed that the important value in predicting the
course of anesthesia and early postoperative period
depending on the OPRM1 genotype were: latency and
amplitude of somatosensory evoked potentials (primarily
the amplitude N19 on 20d, 3rd and 5th phases of the study,
the latency N19 on the 4th stage, latency N19 and N32 on
the 5th stage) and extubation time.

The distribution of the canonical values are present-
ed in Fig. 3

On the figure had shown that the difference between
homozygotes carriers of G-allele and homo- or heterozy-
gous carries of A-allele, were caused mainly by the values
of the root 1 of canonical function, and the difference
between patients of I and II group werecaused mainly by
values of root 2. The difference in the group of patients
with genotype 118G/G OPRM!1 from patients with geno-
types 118A/A and 118A/G was determined primarily by
the changes of latency of N32 on the 5th stage of the study
(standard rate 0.596), amplitude N19 on 20d, 3rd phases of
the study (standard rate -0.389; -0.546), the start time of
verbal commands (standard rate -0.799). At the same time,
the difference between patients with genotype 118A/A
and 118A/G OPRM1was determined, primarily, by the
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Bompocs obesboanBanms .

TaGmua 5. CraTucTHYECKash 3HAYMMOCTh TE€PEMEHHBIX,
BKJIIOUEHHBIX B JUCKPUMHHAHTHYIO MOJIEJb.

Table 5. Statistical significance of the variables included
in the discriminant model.

Parameters P-yposenb
Latency of N19 (4th stage) 0,000000
Amplitude of N19 (2nd stage) 0,000004
Amplitude of N19 (3rd stage) 0,000000
Amplitude of N19 (5th stage) 0,000000
Latency of N32 (5th stage) 0,000000
NIMBP (27 stage) 0,004911
Extubatuion time 0,016137
Time start of verbal commands execution 0,000011

BapuanToB rera OPRM1. boutn ycranosienn: craniapru-
3UPOBaHHBbIE KOI(DDUIIMEHTDI, ONpeAeIoNne 3HaYeHne
(BeC) B AUCKPUMMHALMK MCCJAeAyeMbIX Tpymm (tabi. 4).
AHam3 MOMYYIEHHBIX PE3YIBTATOB TIOKA3aJ, YTO HANOOJIh-
1iee 3HaYCHUE B TIPOTHO3UPOBAHUU TEUCHUS aHECTE3UU U
PAHHETO MOCJIEONEPAIIIOHHOTO TIEPHO/IA B 3aBUCIMOCTH OT
reqoruia OPRM1 umeroT: JIaTEHTHOCTb U aMILTUTY/[A CO-
MaTOCEHCOPHBIX BbI3BAHHBIX TIOTEHIHAJIOB (B MEPBYIO OYe-
pennb ammutuTyaa N19 ma 2-M, 3-M 1 5-M 9Tarnax nccaeoBa-
HUS, JaTeHTHOCTh N19 Ha 4-oMm aTame, maTeHTHOCTH N19 11
N32 Ha 5-M Tarie), a TakKe BpeMst 9KCTYOalui.

Ipacduuecku pacnpeziesieHne KaHOHHYECKUX 3Haue-
HU TIPe/ICTaBICHO Ha PUC. 3.

W3 pucyHka BUHO, YTO PA3JINUNe MEK/Y TOMO3UTO-
tamu G-ajuiesiss 1 obsagare/bHUIAMU A-ajljiesist B TOMO-
WM TeTepPO3UroTHOH (opMe 00YCIOBACHO B OCHOBHOM
3HaYeHUsIMM KOPHs 1 KaHOHMYECKOI (DYyHKIUH, a PasJiu-
yne Mexxay nanuenTtkamu 1-i u I1-if rpynm — 3HaueHnsIMmI
KOpHsi 2. Paszjinume Tpymnnbl MAlMEHTOK € TEHOTHIIOM
118G/G OPRM1 or nanuenTok ¢ renorunamu 118A/A u
118A/G ortipenesnsiercsi, B IepBYI0 OUepe/ib, BEJINUUHOI Jia-
TeHTHOCTH N32 Ha 5-M arare ucciefoBaHus (CTaHIapT.
k0add. 0,596), ammurynoit N19 ma 2—3-m aTamax nccse-
nosanus (cranaapt. koadd. coorBercTBeHHo -0,389,
-0,546), BpeMeHeM Hauasia BBIIIOJIHEHUS BepOAIbHBIX KO-
Mauz (ctangapt. koadd. -0,799). B Toxe Bpemst pasinune
Mexay manueHtkamu ¢ reHorunom 118A/A u 118A/G
OPRMI1 onpesiensiercs, B iepByto o4epe/ib, BpeMeHeM Ha-
yajia BBINOJHEHUs] BepOAJbHBIX KOMaH (CTaHAapT. KO-
add. -0,916), marentroctoio N19 Ha 4-M atarne nccrienosa-
Hus (CTanaapTU3npoBaHHbIil K0add. -0,822), amruTynoi
N19 na 5-M sTane ncciaenoBanus (CTaHIAPTU3UPOBAHHDIN
k0a(hd. -0,575), BpemeHeM aKcTyOaiuu (CTaHAAPTU3UPO-
Banubiit K03 d. -0,676).
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time of execution of the verbal commands (standard. coeff.
-0.916), latency N19 at the 4-th stage of the study (stan-
dardized coeff. -0.822), amplitude N19 at the 5th stage of
the study (standardized coefficient -0.575), time extuba-
tion (standardized coefficient -0.676).

All of the indicators included in the model have a
high statistical significance (table 5).

The high statistical significance of variables allowed
to applythis results to other patients.

Conclusion

1. The carrier genotypes 118A/G and 118G/G p-
opioid receptor OPRM1, primarily 118G/G are more tol-
erant to narcotic analgesics (P<0.01) and required higher
doses of narcotic analgesics to achieve adequate analgesia
during surgery.

2. Homozygous carriers of the minor allele had
deeper level of sedation, and they recovered the sponta-
neous breathing later demonstrating that the patients with
118A/G and 118G/G genotypes needed more attention in
early postoperative period (P<0.01). This fact could be
connected to higher doses of narcotic analgesics, which
were administered during surgery.

Bce mokasaresu, BKIIOYEHHBIE B MOJIEJTb, OOIAAI0T
BBICOKOH CTATHCTHYECKOH 3HAUNMOCTBIO (TabIL. 5).

Bblcokast 3HAUMMOCTD TIEPEMEHHBIX TT03BOJISIET MIPU-
MEHUTh MOJIyYEeHHbIE Pe3YJIbTaThl MOAEIUPOBAHUST K JPY-
I'UM BbIGOPKAM MAlUEHTOB.

BroiBoasl

1. Hocurempuunsl renotunos 118A/G un 118G/G
p-omrongnoro perenirtopa OPRM1, B mepsyio ouepenb
118G/G, nMeroT ToJIepaHTHOCTh K HAPKOTHYECKUM aHaJIb-
rerukam (p<0,01), u TpebyroT GosIee BBICOKUX /103 HAPKO-
TUYECKUX AHAJIBIETUKOB [IJIS JMOCTUKEHUS a/leKBATHOM
AHAJITe3MH BO BPEMSI OTIEPAITHH.

2. Y rOMO3UTOTHBIX HOCUTEJIBHUIL MUHOPHOIT asiie-
JIN BOCCTAHOBJICHHE JIBIXAaHUS U YPOBHSI CO3HAHUST HACTY-
najo sHauuTe bHo nozxe (p<0,01), uro TpeboBao 60b-
IIEr0 KOHTPOJISI 33 9TUMHU TAIMEHTKAMH U, BO3MOJKHO,
CBSI3aHO ¢ OOJIBIIUMU 103aMU HAPKOTUYECKUX aHAJIbIeTH-
KOB, BBOJIUMBIX BO BPEMsI OTIEPAIIHH.
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