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O1neHKa BIMAHMA OJHOHYKJIEOTHAHOTO noiuMopduama vall58met
reHa karexoJi-O-merusarpancdgepasdsi (COMT) nHa appekTUBHOCTH
CIIMHAJIBHOM aHAJIre3uM B 1 CyTKH OcJIe JJarapoCKONMHYeCKUX onepanuii
10 TIOBOJAY KOJIOPEKTAJBHOI0 paKa (MHJIOTHOE HCCJIeIOBaHUE)
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Ilesb: ortenka BiausaamsA SNP vall58met rena COMT Ha 3¢ (eKTUBHOCTH CIIMHAJIBHON aHAITe3WH! B 1 CYyTKA
11ocJIe J1allapOCKONMYEeCKUX Ollepalui 10 IOBOLY KOJIOPEKTAIbHOIO pakKa.

MarepuaJj 1 MeTOABbI. B N1I0THOM HCcIe0BaHNnY, BRIOYaBmeM 100 nanueHToB ¢ KOJOPEKTaJIbHbIM
pakKoM, OllepUpPOBAHHBIX JIAIIAPOCKONUYECKUM JOCTYIIOM, C UCII0JIb30BaHUEM B KOMILJIEKCE aHECTe3H0JI0-
TUYECKOTO TTOCO0OUST CHUHAMbHOU aHanre3uu (10-12,5 mr 6ynmuBakamHa + 200 MKT MOp¢UHA), OTeHHUIN Ya-
crory noauMopoduama vall58met rena COMT, THTEHCUBHOCTH OOJIM B 1 CYTKH ITOCJIE OIIepaIliy, YaCcTOTy 1
BBIPA)KEHHOCTH TOITHOTHI, PBOTHI, KOYKHOT'O 3y7a, IOTPEOHOCTH B JOTIOJTHUTEIHFHOM 00€300/IMBaHAM.

Pesyasrarhl. Pacnipesnesnenue yactotT annesieii val/val (25%), val/met (45%) u met/met (30%) mogunuHA-
JIOCh 3aKOHY Xapau-Baitabepra (?=0,96; p>0,05) 1 cTaTHCTAYECKH 3HAYNMO He OTINYasI0Ch OT TPYIIIBI 3/10-
POBBIX IOHOPOB. B rpynnax Hocuresiell pa3ian4HbIx ajiesnei SNP vall58met uccienyemble IoKa3aresy CTa-
TUCTUYECKU 3HAYUMO He OTJINYAJINCE.

3akJrodyeHue. 3aBUCUMOCTU 3(p(peKTUBHOCTU CIIMHAIBHON aHAIre3UU B 1 CyTKU I10CJIe JIalapOCKOIIN-
YeCKUX Olepalyil no moBoay KoJIopeKTaabHOTo paka oT SNP vall58met rena COMT He BbIsABUIN. [1715 TIO-
JIy4eHU A OKOHYaTe/JIbHBIX BEIBOJIOB HCO6XOILI/IMO npoBeaeHune ,I[&HbHCﬁIHHX I/ICCJIeﬂOBaHI/II‘/JL

Kntouesvte croea: xupypeusi; K0I0pekmanibHblll pak; CRUHANbHAS AHAN2e3USl; KameXxoal-O-Memuimpa-
cpepasa; noaumopgpuam

The aim: To assess the effect of COMT G1947A genetic polymorphism (val158met) on the efficacy of spinal
analgesia on day 1 after laparoscopic surgery for colorectal cancer.

Material and methods. In a pilot study involving 100 patients with colorectal cancer, operated through la-
paroscopic access, using spinal analgesia (10.0-12.5 mg of bupivacaine + 200 mcg of morphine), the frequency
of COMT gene G1947A (vall58met) polymorphism, the intensity of pain on day 1 after surgery, the frequency
and severity of nausea, vomiting, skin itching, the need for additional analgesia have been assessed.

Results. The frequency distribution of alleles val/val (25%), val/met (45%) and met/met (30%) was consisted
with Hardy-Weinberg equilibrium (x?=0.96; P>0.05) and was not significantly different from the healthy donor
group. In the groups of patients with various COMT alleles of val158met polymorphism, the studied parameters
also did not differ significantly.

Conclusion. Study did not find significant link between spinal analgesia efficacy on day 1 after laparoscopic
surgery for colorectal cancer and COMT rs4680 G1947A (vall58met) polymorphism. Further research to en-
hance the power of the study is warranted to reach the final conclusions.

Keywords: surgery; colorectal cancer; spinal analgesia; Catechol-O-methyltransferase (COMT); polymor-
phism
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BBenenue

dd P eKTUBHOCTD ITepUOIIepallMOHHON aHAJT-
re3vu roABEpsKeHAa BbIpAKECHHBIM MHINBUAYAJIb-
HBIM KOJIe0aHUAM, KOTOPbIe MOT'YT OBITh CBSI3aHBI
HE TOJIBKO C 0COOEHHOCTSIMU OTIEPAIIUN U TTPUMe-
HsIEMBIX METOJI0B 00e300JIMBaHUA, HO TaKiKe
MMeIOT TeHEeTUUYeCKyIo Ipupoay. B Hacrosimee
BpeMsI OTNIMCAH PSIJi TeHETUUECKUX (DAKTOPOB, CII0-
COOHBIX BJIUSATH HA Teprieniuio 604, hapMako-
IUHAMUKY ¥ (DapMaKOKUHETUKY IIPENapaToB JIJIs
aHaJjaresuu [1-3]. OQHUM U3 HUX ABJISETCA TOYEY-
HBIT moauMopduam (single nucleotide polymor-
phism —-SNP) vall158met (rs4680) rena katexoJi-O-
MetuaTpaHncdepassl (COMT), cBA3aHHBIA CO
3HAYUTEJIbHBIMU U3MEHEHUAMU aKTUBHOCTU OaH-
Horo ¢epmenrta. OnHoit u3 ¢yukiuit COMT
SIBJIsIETCST MeTaboJIM3M KaTeXoJIaMUHOB B CUHAII-
cax [THC, moaToMy JIOTUYHO IIPEAIIOTI0KATE, YTO
M3MeHEeHNE ee AKTUBHOCTU MOMKET BJIMSATH Ha
IyTU Ilepefayvl U MOOYIALUN HOIMIEITUBHBIX
CUTHAJIOB, KOTOPBIE SIBJISIIOTCSI HOPAApeHaJNH-,
JIOTIaMUH- U CEpPOTOHUHIPTUUYECKUMU [4].

B anecresunosioruu nusdydyenue SNP vall58met
reHa COMTBeneTcs NIpenMyIeCTBEHHO B CBA3U C
CHCTeMHOU aHa/Ire3neil HApKOTUYECKUMU aHaJTb-
retukaMu [5-9]. CBegeHuil 0 BJIUSHUU JAHHOI'O
nosimMopduaMa Ha ap(eKTUBHOCTb peruoHap-
HBIX METOOB aHAJTE3UU B JOCTYITHOU JTUTEPATYPE
HAUTH He yaaa0ch. MBI IIpeanoaraeM, 4To mpo-
BeJleHHe WCCJAeJOBAaHUN B 3TOM HaIPaBJIEHUU
MOSKET UMETh HayYHO-TPAKTUYECKOe 3HAUEHUE
10 HECKOJIBKUM IIpUYMHAaM. Bo-IIepBbIX, IpUMe-
HeHUe PernoHapHON aHaAJITe3UU SIBJISIETCSI OCHO-
BOTIOJIATAIOIIINM METOJOM KOHTPOJIsI 00U TpHU
HEKOTOPBIX BUIaX ollepaliii, HampuMmep, B XUpyp-
TUU TOJICTOM KUIIKY [10]. Bo-BTOPBIX, PU HEHPO-
aKCHaJIbHBIX MeTojax 003060 TUBaHUSA UCIIOJIb-
3yIOTCSI HEe TOJIbKO MECTHBIE aHECTETUKH, HO U
AIbIOBAHTLI, B TOM YHCJIE HAPDKOTUYECKHE aHaJIb-
retuku [4]. Hakonern, IpoBepKa rUIIOTE3bI O BJIUSI-
uuu SNP vall58met rena COMT Ha Ka4ecTBO
pernoHapHoO# aHaJITe3UH MO3BOJIUT OATBEPIUTH
WUJIA OTIPOBEPTHYTH MEJIECO00PA3ZHOCTD IIPOHO0JI-
SKEHUsI UCCIIeTOBAaHUI B TAHHOM HAIIPABJIEHUN.

[{esTbI0 HACTOSIIIIETO MUJIOTHOTO MCCJIEIOBA-
HUSA ABJIsIeTCSA olleHKa BausHuss SNP vall58met
rena COMT na 3(p(PeKTUBHOCTb CHUHATBLHOU
aHaJIre3nu B 1 CyTKU MOCJIE JAmapOCKOMTUYECKUX
oIleparnuii mo MoBOIY KOJOPEKTATLHOTO paKa

MaTepna.n H ME€TOAbI

HccnenoBanue ABJAIOCH MUJIOTHBIM U HOCHUJIO
KOTOPTHBIM 00CepBaIMOHHBIN XapakTep, 0J00peHo
aTudeckuM KomutetroM MPHII um. A. @. IIp16a — ¢u-
sman ®IbY «HMUII paguosiorun» M3 P® (mpoTokoJ
Nel94 ot 18.01.2017). Bce maneHThI MOAIIMCAIN HH-
¢dopMupoBaHHOE CcOTIaCHe HA y9acTHe U 3a00p TeHETH -
4eCKOro Marepuasa. B uccnegosanue Braounan 100

Introduction

The efficacy of perioperative analgesia may
significantly vary between individuals, which can be
due not only to the type of surgery and used anal-
gesia, but also to genetic causes. Currently, a num-
ber of genetic factors affecting pain perception,
pharmacodynamics and pharmacokinetics of anal-
gesic drugs have been described [1-3]. One of them
is the catechol-O-methyltransferase (COMT) gene
(rs4680) single nucleotide polymorphism (SNP), as-
sociated with significant changes in the activity of
this enzyme. One of the COMT functions is the
metabolism of catecholamines in CNS synapses;
therefore, it is reasonable to suggest that the change
in its activity may affect the transmission and mod-
ulation of nociceptive signals, mediated by nora-
drenaline, dopamine, and serotonine [4].

In anesthesiology, COMTval158met polymor-
phism has been studied mainly in connection with
systemic analgesia with narcotic analgesics [5-9].
There is no data on the impact of this polymor-
phism on the efficacy of regional analgesia in the
available literature. We suggest that research in this
area may be of scientific and practical importance
for several reasons. First, regional analgesia is a fun-
damental way to control pain in some types of sur-
gical operations, for example, in colon surgery [10].
Second, in neuraxial pain management, not only
local anesthetics, but also adjuvants are used, in-
cluding narcotic analgesics [4]. Finally, testing the
hypothesis of the effect of the COMT G1947A
(vall58met) polymorphism on the quality of re-
gional analgesia will confirm or disprove the need
for further research in this area.

The purpose of this pilot study was to evaluate
the effect of COMT G1947A SNP on the efficacy of
spinal analgesia on day 1 after laparoscopic surgery
for colorectal cancer.

Materials and Methods

This was a pilot cohort observational study, ap-
proved by the Ethics Committee of the A. Tsyb Medical
Radiological Research Center (A. Tsyb MRRC) which is a
branch of the National Medical Research Radiological
Center of the Ministry of Health of the Russian Federa-
tion (Protocol No. 194 of 18.01.2017). All patients signed
an informed consent for participation and collection of
genetic material. The study included 100 patients after
laparoscopic surgery for colorectal cancer between Jan-
uary 2017 and June 2018 (Table 1) and 100 clinically
healthy donors.

Patient management was based on the rapid reha-
bilitation protocol [10]. All surgeries were performed
under general anesthesia (sevoflurane + fentanyl) with
muscle relaxants and the use of ventilation. Prior to the
general anesthesia induction, a subarachnoid space
puncture was performed at the level of LII-IIT and 10-12.5
mg of bupivacaine hydrochloride with 200 pg of mor-
phine hydrochloride were injected. Postoperative anal-
gesia in the groups was based on the numeric rating scale
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Ta6mua 1. KnnHuuyeckasi XxapakTepuCcTHKa 00C/1eJ0BAHHBIX TAIIEHTOB U CBEAEHH 0 BHIIIOTHEHHBIX OMePALHX.
Table 1. Clinical parameters of the studied patients and information about the performed surgery.

Parameters

Value of parameters

Total patients, n 100
Age, years (M+m) 61.1+1.04
Sex, m/f 50/50
ASA class* II-111
Duration of surgery, min (M+m) 181.4+8.0
Phentanyl dose during surger, mcg (M+m) 350+14.0
Anterior resection of the rectum 40
Sygmoid resection 19
Right hemicolectomy 18
Left hemicolectomy 8
Reconstructive surgery 7
Rectal extirpation 4
Recurrent pelvic tumors 4

Note. * ASA — American Society of Anesthesiologists scale for functional status assessment.

ITpumeuanue. [l Tabu1. 1, 3, 4: parameters — napamerpsl; value of — 3HaueHwus; total patients — Bcero narpeHToB; age, years —
BO3pacT, rofpl; sex, m/f — mour, M/3k; duration of surgery — numrenpHOCTH oneparuy; phentanyl dose during surger — mo3a
¢enTanmna Bo Bpemsi onepanuy; anterior resection of the rectum — nepenHsist pedexiys NpsiMON KUIIKY; sygmoid resection —
pe3eKIHs CHT'MOBUAHOM KUIIKY, right/left hemicolectomy — rmpaBocTOpOHHS/JIEBOCTOPOHHS TeMUKOJIDKTOMIS; reconstructive
surgery — BOCCTaHOBHTeJIbHBIE Olleparuy; rectal extirpation — skcTupnanusa IpsAMOI KUIIKY; recurrent pelvic tumors — pe-
LIUIUBHBIE OIIYX0JIM Ta30BOH JIOKAIU3auH. * — ASA — mIKasa (PyHKIHOHAJIBHOTO CTaTyca AMEpUKAHCKON accolMalyy aHe-

CTE€3U1O0JIOI0B.

NaIeHTOB KOJIOPEKTAIbHBIM PAKOM, IIPOOIIEPUPOBAaH-
HBIX JIAIIAPOCKONNYECKUM OCTYIIOM C AHBapsA 2017 o
nroHb 2018 roma (Tads1. 1) 1 100 KIMHUYECKH 30POBBIX
JIOHOPOB.

Benenue nanyeHTOB OCYIIECTBIISAJIN C UCIIOJIb30-
BaHWEM ITPOTOKOJIA YCKOPEeHHOH peabusmranyw [10]. Bece
oneparyiy BBITOJTHUIIN 1107 0011l aHecTe3nel (ceBogd-
JIIopaH + (peHTaHu) ¢ MuopeakcanTamu u VIBJI. Iepen
WHIYKIMEH B 00IIyI0 aHecTe3unio Ha ypoBHe LII-III BEI-
TIOJTHSTY IIYHKITUIO Cy0apaxHOWJaIbHOTO IIPOCTPAHCTBA
u BBOmmuH 10-12,5 Mr 6yniuBakamHa THIPOXJIOPHU/IA C 10-
6aBsiernem 200 MKTr MopduHa ruapoxiopuia. ITocre-
OIlepalMOHHYI0 aHAJITe3UI0 B IPYIIIAX OCYIEeCTBJISIN Ha
OoCHOBaHUU (P POBOY perTHHroBou mrassl (L{PII) nn-
TeHcHBHOCTH 60s111. [Tpum LIPIII>3 6a/1/10B BBIIOTHAIN
UHBbeKIMI0 30 MT KeTOpoJIaka TPOMeTaMyHa B/ B, IIPU OT-
cyrcrBuu adpdexra — tpumenepunut 20 mr B/m. Iep-
BYIO BEpTUKAJIU3ALINIO [TAIIEeHTOB OCYILeCTBJIAIN Yepes
6-8 yacos 11ocJie oreparuu.

B 1 cyTtku nocJie onepanuu npu nnomornu LPII B
6a/utax ot 0 70 10 orleHUBaIM MaKCUMAaJTbHYIO UHTEH-
CHUBHOCTB 60J11 B 1ToKoe (IIPIII,), ”HTEHCUBHOCTH OOJTH
npu nepBoii Beprtukanusanuu (LIPIII,), yacToTy U BbI-
paskeHHOCTb TOIIHOTHI (LIPII;), 4acTOTy M BBIpasKeH-
HOCTB KOKHOTO 3yna (LIPII,), vacTtory pBoThL. O1ieHun-
BaJd TaK)Ke TOTPEeOHOCTH B JOIOJHUTEJIHHOM
00e300/IMBAaHNY B TeYEHU € ITEPBHIX CYTOK MOC/Ie0nepa-
nuonHoro nepuona (HIIBC, onnounasr).

B xauecTBe reHETUYECKOr0 Marepuasia UCIoab30-
Basi JITHK kJieTok nepudgepuyeckoii BEHO3HON KPOBH,
KOTOPYIO Opasii B BaKyTeHHEPHI C 9TUJIEHANAMUHYKCYC-
HOU KasmeBol cosibio (K23/ITA) u XpaHu/Iu Npu TeMrie-
parype —20°C. IeromHyt0 JIHK BbIf€ss1/11 C TOMOIIBIO Ha-
6opa «Wizard Genomic DNA Purification Kit» («Promega»)
B COOTBETCTBUU C IPOTOKOJIOM IIPOU3BOAUTEJIS. VICTIO/b-
30BaJII METOAMKY IOJIMMEPA3HOU LeNMHON peakIuy C
TOCTIeMyIoNeN 00paboTKOM Crienu(UIecKoi pecTpUKTa-
3011 Hsp92II («Promega») 1 onpesiesieHreM JIJIMHBI hpar-
MeHToB pecTpuriyu (ITLP/TIIP®). [l amnmduranm
¢parmenTa COMT, conepskariiero ucciaeayeMbiiiSNP, vic-
ronb3oBas mpaiimeps! 5’-ACTGTGGCTACTCAGCTGTG

(NRS) of pain intensity. If NRS score was >3 points, 30 mg
of ketorolac tromethamine IV was injected, if no effect
was observed, 20 mg trimeperidine IM were given. The
first patient verticalization was done in 6-8 hours after
the operation.

On day 1 after surgery the maximum intensity of
pain at rest (NRS,), the pain intensity at first verticaliza-
tion (NRS,), the frequency and severity of nausea (NRS;),
the frequency and severity of itching (NRS,), the fre-
quency and severity of itching, and the frequency of vom-
iting were assessed in points from 0 to 10 according to
the NRS. The need for additional analgesia (NSAIDs, opi-
oids) during the first 24 hours of the postoperative period
was also assessed.

The DNA of peripheral venous blood cells was used
as a genetic material. The blood was drawn into vacutain-
ers with dipotassium ethylenediamine tetraacetic acid
(K2EDTA) and stored at a temperature of -20°C. Genomic
DNA was isolated using the «Wizard Genomic DNA Purifi-
cation Kit» («Promega») in accordance with the manufac-
turer's protocol. The polymerase chain reaction technique
with subsequent treatment with specific restrictase
Hsp92II («Promega») and determination of restriction frag-
ments length (PCR/RFLP) was used. The 5'-ACTGTGC-
TACTCAGCTGGTG (direct) and 5'-CCTTTTTTCCAGGTCT-
GACAAA (reverse, Eurogen) primers were used to amplify
the COMT fragment containing the studied SNP [11].

The statistical data analysis was done using STATIS-
TICA 6.0 software. The main array of the obtained data
had a distribution distinct from the normal one
(Shapiro-Wilk test), therefore, non-parametric ¥? crite-
rion and single-factor dispersion analysis (ANOVA
Kruskal-Wallis) were used. All data, except for those
specifically noted, are presented as median (Me) and val-
ues of quartiles II and III (QII-QIII). Differences were
considered statistically significant at P<0.05.

Results and Discussion

The gene encoding the structure and function
of COMT is localized on the chromosome 22
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Tabuuna 2. Yacrora SNP vall 58met rena COMT.
Table 2. Frequency of COMTvall58met SNP.

Group SNP, % Hardy-Weinberg distribution, y?
val/val val/met met/met

Patients n=100 25 45 30 0.96; P>0.05

Donors n=100 28 51 21 0.06; P>0.05

IIpumeuanwue. /lyis1 TabJ1. 2-4: group — rpymnma; patients — manuenTsl; donors — noHopsl; Hardy-Weinberg distribution — pac-

npenesieHne Xapau-BaiiHOepra.

(mpsimoit) u 5’-CCTTTTTCCAGGTCTGACAA (06paTHBIH,
«EBporen») [11].

CraTucTUYeCKyI0 00pabOTKY TaHHBIX IIPOBOUIA
nipu oMoty nporpaMmsl STATISTICA 6.0. OcHOBHOH
MAaCCHB II0JTyYeHHBIX JaHHBIX IMeJI paclpe/ie/ieHre OT-
JITYHOE OT HOpMasTbHOTO (KpuTepuii Shapiro-Wilk), mmo-
9TOMY HCITOJIb30BAJIN HellapaMeTpuyecKre KpUTepuu
¥? 1 0THO(aKTOPHBIH THUCIIePCUOHHBIN aHaan3 (ANOVA
Kruskal-Wallis). Bce maHHbIe, 3a UCKJIIOUYEHHEM 0CO00
OTMEUYeHHBIX, Ipe/iCTaBJIeHb] B BUe MeauaHsl (Me), a
takoke 3Hadenui 11 u 111 kBaptuseit (QII-QIII). Paszau-
YyA CYUTAIUA CTATUCTUYECKU 3HAYUMbIMU IIpU p<0,05.

Pe3ynbTaThl M 00CY:K/I€HHE

leH, konupyOIUNA CTPYKTYPY U (PYHKIIUIO
COMT, Jsioka;mm3oBaH HA xpoMocoMe 22ql1.21 u
cocTouT 13 6 9k30HOB. SNP 154680 ABJIsIETCA TPAH-
3ullMell ryaHWHAa Ha aJeHUH B HYKJIEOTUIHOH
nocJjaea0BaTeIbHOCTH 4eTBEepPTOrO 9K30Ha
(G1947A). OTO IPUBOAUT K 3aMeHe BaJIMHA Ha
METHOHWH B MO3UIUU 158 aMHUHOKHCJIOTHOH
MTOCJIeJOBATEIFHOCTH O€JIKOBOU CTPYKTYPHI pep-
MeHTa (vall58met) ¥ CHUYXEHUIO €0 aKTUBHOCTU
B 3-4 pa3a y TOMO3UTOTHBIX HOCUTEJIell MyTaHT-
HOU asuiesin met/met. [ToBbIllIeHWE COfepIKaHUS
JloTlaMWHAa B CHUHAICaxX MPUBOAUT K U3MEHEHUIO
AKTUBHOCTU [3-aJjpeHepruyecKux perenTopos,
KOHIIeHTpalny 9HKe(aInHaA U TJIOTHOCTHU OIHO-
naHbIX pententopos B [THC [1, 8].

Hamu 66Ut neHTH(UITMPOBAHbBI BCE TPY BO3-
MOYKHBIX koMOuHaruu SNP vall58met rema COMT.
Pacnipeniesienue asieneid NMOAYUHSIOCH 3AKOHY
Xapau—Batin6epra. 3To CBUAETETHCTBYET O TOM, YTO
o0csieToBaHHbIE TTONYIIAIIHN OJIM3KU K UAEATHHBIM
A He HaXOOWJIHCh II0J BJIMSHHUEM KaKUX-JIHI00
HeyuTeHHbIX (pakTOpoB. CTaTHCTUYECKY 3HAUYNMbIX
pasau4uil 4acToT ajiesieil Meskay rpynnamMu ary-
€HTOB ¥ JIOHOPOB He 00HAPY>KUIH (TadJ. 2).

OnHUM M3 KpUTEpHEeB KauyeCTBA aHAJITe3UN
SIBJISIETCST YaCTOTA TAaKUX MOOOYHBIX 9(P(eEKTOB,
KaK TOIIIHOTA, PBOTA 1 KOYKHBIH 3y, KOTOPBIHI 0CO-
0€eHHO aKTyaJseH IMPU HeHPOoaKCUAJIHHOM IIpUMe-
HeHUU MoppuHa. MBI OIleHU/IN YaCTOTY JAHHBIX
HeOJIaTOMPUATHBIX COOBITHH, a TaKyKe MOTpeod-
HOCTb B JONIOJHHUTEJIbHOM 00e300/IMBaHUN B
rpynmax HocuTesjed pas3jIMYHbIX aJiiesied
vall58met 11 He BBIABUJ/IN CTAaTUCTUYECKHU 3HAYU-
MBIX pas3jauuuii (TabJi. 3).

[naBHbIM mnOKa3aresieM 3¢ HEKTUBHOCTU
MOoCJIe0NepaMOHHOM aHaJTe3UHU SIBJSIETCS BbIpa-
SKEHHOCTH 60JIM B TIOKOE U TIPY aKTUBU3AIUH, &

(22q11.21) and includes 6 exons. SNP rs4680 is a gua-
nine to adenine transition in the nucleotide se-
quence of the fourth exon (G1947A). This leads to the
replacement of valine with methionine in position
158 of the amino acid sequence of the enzyme pro-
tein structure (val158met) and a 3—4-fold decrease in
its activity in homozygous carriers of the met/met
mutant allele. An increase in the dopamine content
in synapses leads to changes in -adrenergic recep-
tor activity, enkephalin concentration, and opioid re-
ceptor density in the CNS [1, 8].

We identified all three possible combinations
of COMTval158met SNP. The distribution of alleles
conformed to the Hardy-Weinberg equilibrium
which suggests that the populations studied were
close to ideal and not affected by any non-recorded
factors. No statistically significant differences in al-
lele frequencies between patient groups and
donors were found (Table 2).

One of the criteria for quality analgesia is the
frequency of side effects such as nausea, vomiting
and itching, which is particularly relevant in the
neuraxial use of morphine. We evaluated the fre-
quency of these adverse events, as well as the need
for additional analgesia in groups of various
vall58met alleles carriers, and found no statistically
significant differences (Table 3).

The main indicator of the postoperative anal-
gesia efficacy is the severity of pain at rest and dur-
ing activation, as well as the intensity of side effects
of the drugs used. The listed parameters did not dif-
fer in the groups of carriers of various SNP G1947A
on day 1 after the surgery (Table 4).

The obtained results show that the use of
spinal analgesia generally provides an adequate
level of anesthesia on day 1 after laparoscopic
surgery for colorectal cancer. Pain intensity not ex-
ceeding 3 points in NRS is considered acceptable
and does not require additional treatment [12]. A
combination of local anesthetic with low mor-
phine doses (up to 300 pg) is known to provide ef-
fective analgesia lasting from 16 to 20 hours with-
out increasing the frequency of side effects, and
the opioid-sparing effect remains up to 48 hours
after surgery [4, 13]. In our study, 39% of patients
required additional analgesia, but only 9% needed
narcotic analgesics prescription. No cases of clin-
ically significant respiratory  depression
(Sp0,<90% and/or respiratory rate <12 per min)
were reported.
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TaG.una 3. YacToTa TOIMIHOTHI, PBOTHI, KOJKHOTO 3y/ia U MOTPEOHOCTH B AOMOJIHUATEIHSHOM 00€300/MBaHuu B 1
CYTKH IOCJI€ OTI€paIUH.
Table 3. Frequency of nausea, vomiting, itching and the need for additional analgesia on Day 1 after surgery.

Parameters Value of parameters in groups

val/val (n=25) val/met (n=45) met/met (n=30)
Nausea, n (%) 10 (40) 17 (37.8) 13(43.3)
Vomiting, n (%) 3(12) 11 (24.4) 8 (26.7)
Itching, n (%) 14 (56) 29 (64.4) 16 (53.3)
Additional analgesia, n (%) 10 (40) 19 (42.2) 10 (33.3)

IIpumeuanue. Nausea — TOIIHOTA; vomiting — pBora; itching — koxxHbI# 3yx; additional analgesia — monosauTEIBHOE 06€360-
JINBaHUE.

Ta6suia 4. UHTEHCMBHOCTD OOJIH, TOIIHOTHI M KOJKHOTO 3y/1a B 1 CyTKH IOC/I€ OIIepaliyui.
Table 4. Intensity of pain, nausea and itching on day 1 after surgery.

Group SNP, % ANOVA Kruskal-Wallis
val/val (n=25) val/met (n=45) met/met (n=30)

NRS1 2 (1-3) 2 (1-4) 1(0-2) P=0.173

NRS:2 3 (2-5) 3 (3-5) 3 (1-5) P=0.296

NRSs3 3 (2-4) 4 (2-4) 4 (2-5) P=0.517

NRS4 3.5(2-4) 3 (2-4) 3.5 (2.5-4) P=0.802

IIpumeuyanne. NRS — IIPIII.

TaK)Ke WHTEHCUBHOCTb IO0OOYHBIX 3(¢deKrToB
HCIIOJb3yeMbIX IIpenaparoB. llepeuncieHHble
IapaMmeTpsbl B 1 CyTKM ITOCJIe ollepaliyiy He OT/InYa-
JINCh B TPYIIAax HOCUTeJEN pa3/IMUHbIX ajljiesei
SNP vall58met (TabJ1. 4).

AHanu3 IMOJIyYeHHBIX pe3yJIbTaTOB CBUIE-
TeJbCTBYeT O TOM, YTO BKJIIOUEHHE B KOMILJIEKC
aHEeCTEe3MO0JIOTUYECKOT0 II0COOMA CIUHAJbHOM
aHaJre3uu B IIeJI0M OOecIleurBaeT aJeKBaTHBIN
ypoBeHb 00e300/IMBaHuUsI B 1 CyTKU MOCJIe J1amna-
POCKOTIMYECKUX OIlepalyii o MoBOIYy KOJIOPEeK-
TaJIbHOTO paka. IHTEeHCUBHOCTD 601U, HE IPEBbI-
maromass 3 oOamaoB 1o IIPII, cuuTaercs
npuemJjieMol U He TpeOyeT JOMOJTHUTEJIHLHOTO
Jiedenus [12]. I3BeCTHBIM SABJISIETCS TOT (paKT, YTO
KOMOMHAIIMSA MECTHOTO aHEeCTeTHKa C HU3KUMU
nmosamu MopduHa (mo 300 MKr), obecreduBaeT
3¢ PeKTUBHYIO aHAITE3UIO JJIUTETBHOCTHIO OT 16
1o 20 yacoB 6€3 yBeJIMYeHUs YaCTOThl TOOOYHBIX
adderroB, a onwuoumacOeperaroIuii 3P derT
coxpaHsieTcd 10 48 yacos 1ocJie onepanuu (4, 13].
B mamem uccaenoBanuu 39% nanueHTOB IIOTPe-
0oBaJI JOIIOJTHUTEJILHOT0 00e300/IMBaHusA, HO
TOJBKO Yy 9% BO3HHUKJIA HEOOXOOUMOCTb B
Ha3HAaYeHUU HAPKOTUYECKUX aHaJbreTUKOB. He
3aUKCUPOBAIU HU OIHOTO CJIyYasi KIMHUYECKU
3HAYUMOU pecnupaTopHOi nenpeccuu
(Sp0,<90% n/nam YJIJIS12 B MUH).

PesysnbraThl HccaeqOBAaHUN OI[eHUBABIIUX
Baussuue SNP vall58met Ha MOPOT BOCIPUATUS
60y 1 9(p(PEeKTUBHOCTh CUCTEMHOU aHAITe3Uu
IIPOTUBOPEYUBBI. B pyKOBOACTBE MO JIeYEHUIO
ocTpotii 6oy Schug S. A. u coast. (2015) [4] yka3bl-
BaeTcsl, YTO y HOCUTeJIel asjiesiu met HabJII0qaeT-
Ccs1 CHUPKeHHME 00JIeBOTO IMOpOora W IOBBIIIIEHHE
MOTPEeOHOCTU B HAPKOTHYECKHUX aHaJbreTHUKaXx.
AHa/JIOTUYHBIE JaHHBIE TIPUBOIAT B CBOEH paboTe
Yao P. u coasrt. (2015) [7], a Takyke CnacoBa A. Il. u

The results of the studies evaluating the effect
of COMT vall58met SNP on pain perception
threshold and the efficacy of systemic analgesia are
contradictory. Schug S. A. et al. (2015) in a manual
of acute pain management [4] indicates that met al-
lele carriers have decreased pain thresholds and in-
creased need for narcotic analgesics. Similar data
are provided by Yao P. et al. (2015) [7], as well as
Spasova A. P. et al. (2016) [8]. At the same time, the
results of Candiotti K.A. et al. (2014) [5] and our pre-
vious study [9] showed a decrease in pain intensity
and the need for narcotic analgesics in this group
of patients. The results of the most relevant meta-
analysis suggest that heterozygous carriers of
val/met require less opioids to achieve adequate
postoperative analgesia [6].

We failed to identify the statistically significant
influence of the COMT G1947A SNP on the studied
parameters. This suggests that at present this poly-
morphism can be disregarded when planning
spinal analgesia in the investigated patient category.
The study of other polymorphisms may help to pre-
dict the need for additional anesthesia and the fre-
quency of nausea, vomiting and itching after sub-
arachnoid use of local anesthetics and opioids. The
efficacy of lidocaine use has been reported to de-
pend on the polymorphism of the melanocortin re-
ceptor type 1 gene (MCIR), while that of some nar-
cotic analgesics may depend on the opioid
p-receptor type 1 (OPRM1I) and the cytochrome
P450 (CYP2D6) system gene polymorphisms [1-4].
In the systemic use of opioids after nephrectomy,
the need for antiemetic therapy was associated with
another abnormality, namely COMTrs4818 SNP [5].
The impact of polymorphisms of cytochrome P450
(CYP2D6, CYP3A4), UDP glucuronyl transferase
(UGT2B7), and ATP-binding cassette transporter
(ABCBI1, ABCB3), k- and 6-opioid receptors (OPRK,
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coasr. (2016) [8]. B TO ke Bpems, pe3yssrarhl pado-
Tl Candiotti K. A. u coaBr. (2014) [5] 1 Halnero
IIpEeabIAYINero uccjaeqoBanus (9], mokasaau CHU-
sKeHre WHTEHCUBHOCTU 00U U MOTPeOHOCTH B
HapKOTHUYECKUX aHAJbIeTUKaX B JaHHOH rpymile
MmaryeHToB. Pe3ynbraThl Hanbo0JI€e€e aKTyaJIbHOTO
MeTa-aHajau3a CBUAETeJIbCTBYIOT, YTO TeTepPO3u-
roTHBIE HOcUTeau val/met TpeGyIOT MeEHBIIIEro
KOJIM4YeCTBa ONMOUA0B JIJI1 JOCTHUYKEHUsI aJIeKBar-
HOU mocJieoTeparioHHON aHare3uu [6].

Ham Be ymanoch BBIABUTH CTaTUCTUYECKU
3Haunmoro BausHusa SNP vall58met rema COMT
Ha HcciefyeMble II0Ka3aresu. JTO CBUIETeIbCTBY-
€T 0 TOM, YTO B HaCTOsIIIlee BpeMsi JaHHbBIHN TTOJIH-
MOp(hU3M MOYKHO He YUUTHIBATh IIPU IIJIAHUPOBA-
HUM CIIMHAJIbHOU aHaJITe3WH y 00CJIeJOBaHHOU
KaTeropuu alreHToB. Bo3MOXKHO, udydyeHue gpy-
TUX TTOJIMMOP(HU3MOB IMO3BOJIUT ITPOTHO3UPOBATH
MMOTPeOHOCTh B JIOTIOJHUTEJTLHOM 00e360JImBa-
HUU, YaCTOTY TOIIHOTEI, PBOTHI X KOSKHOIO 3yJa Ha
¢oHe cybapaxHOUIATBHOTO TPUMEHEHUST MECT-
HBIX aHEeCTeTUKOB 1 onuomoB. CooOIaercs, 4To
3 HEeKTUBHOCTH IPUMEHEHUS JINJOKANHA MOKET
3aBHUCETH OT MOJUMOP(PU3Ma reHa MeJIJAaHOKOPTH-
HOoBoro perentopa 1 tTuna (MCIR), a HEKOTOPBIX
HAapPKOTUYECKUX aHAJbTETUKOB — OT HOJHAMOP-
¢u3Ma reHoB OIIMOUAHOIO U-perentopa 1 Tuna
(OPRM1) 1 pepMeHTOB cUCTeMBI ITuTOXpoma P450
(CYP2D6) [1-4]. Tlpu cucTeMHOM TIPpUMEHEHUU
OIMOUIOB II0CJIe HE(DPIKTOMUU TOTPEOHOCTH B
AHTHIMETUYECKON Tepanuy Obla CBsi3aHa C Ipy-
ruM SNP rena COMT — rs4818 [5]. [IpoBogniiace

OIleHKA BJIUSHUS TOJIUMOp(dr3Ma reHOB ITUTOXPO-
Ma P450 (CYP2D6, CYP3A4), Y®-IIIOKYpOHUJI-
tpancdepadnsl (UGT2B7), ATP-cBA3BIBAIOIIETO
KacceTHOTro TpaHcnoptepa (ABCB1, ABCB3), k- n d-
onnogHbIX perilenTopoB (OPRK, OPRD), kaJIneBbIX
kaHanoB (KCNJ6, KCNJ9) Ha pa3BUTHE KOKHOTO
3yJa [ocJie S IypaaIbHOro IpUMeHeHrs1 Mopdu-
Ha, HO KaKOH-T100 CBSI3W HAUTH He yIaJIOCh [14].
B HacTosIiee BpeMs B MUpe BeleTC UHTeH-
CHBHBIHU IIOMCK MOJIEKYJISIPHO-FeHeTUYeCKuX (pak-
TOPOB IIPOTHO34a U ITepCOHAJTN3UPOBAHHBIX ITOAXO-
JIOB K JIEUeHUIO PAa3JTUYHBIX 3a00J/IeBaHU, B TOM
4ucje B MeJUIIMHE KPUTUYECKUX COCTOSTHUN U
aHecrte3uoJioruu [1-3, 15-18]. Onmcano MHOKe-
CTBO MOJUMOP(PHU3MOB, CBA3aHHBIX C 3P EKTUB-
HOCTBIO lepuoIepauoHHoli anaareauu [1-9, 19].
VYuuTbiBasgd HaJu4ue OOJIBIIOTO0 KOJUYEeCTBa
reHOB-KaHIMIaTOB U NX KOMOWHAIIUKA, IIOTEHIH -
aJIbHO CIIOCOOHBIX OKa3bIBATh BJMSAHNE HA Kade-
cTBO 00e300JIMBaHNsI, OTPUIATETbHbIE PE3YIIBTa-
Thl TaK)Xe MMEIT Hay4YHO-IIPAaKTU4YeCKOoe
3HaYeHMe C TOYKH 3PEeHMsI IONCKa HanboJsiee KiIu-
HUYECKMU 3HAYMMBIX U3 HuX. IlosrygenHble HaMu

Jluteparypa

1. Maxapun O.A., Kenuno B.M., Ilamiouenro O.JO. CoBpeMeHHBIe
TpeiCcTaBIeHusT 0 papMaKoreHeTuke 60/, AHecme3uoio2us u pea-
Humamoaozus. 2016; 61 (3): 219-223. DOI: 10.18821/0201-7563-
2016-3-219-223

OPRD), potassium channels (KCNJ6, KCNJ9) genes
on itching after epidural use of morphine was inves-
tigated, but no link could be found [14].

Nowadays, an intensive search for molecular
genetic prediction factors and personalized ap-
proaches to the treatment of various diseases is un-
derway in critical medicine and anaesthesiology [1-3,
15-18]. Many polymorphisms related to the effi-
ciency of perioperative analgesia have been de-
scribed [1-9, 19]. Given the large number of candi-
date genes and their combinations potentially
capable of affecting the quality of anesthesia, the
negative results are also of scientific and practical im-
portance for finding the most clinically informative
genetic variants. The data obtained do not support
the suggestion about the effect of COMT G1947A SNP
on the efficiency of spinal analgesia on day 1 after la-
paroscopic surgery for colorectal cancer. To obtain
the final conclusions further studies are necessary,
because the calculations (G¥*Power, 3.1.9.4 software)
show that the power of tests in our study is as low as
24.7%, whereas to achieve 80% power the sample vol-
ume should be as much as 264 [20].

Conclusion

This pilot study of the effect of COMT
vall58met SNP on the efficacy of spinal analgesia
on 1 day 1 after laparoscopic surgery for colorectal
cancer has not revealed such relationship. To reach
the final conclusions, further studies with higher
power are required.

JIaHHbIE HE ITO3BOJISIIOT CAeJaTh BBIBOI O BIUSHUN
SNP vall58met rena COMT Ha 3(pPeKTUBHOCTD
CIIMHAJIbHOH aHa/Ire3uu B 1 CYTKH IIOCJIE JIaapo-
CKOTIIMYEeCKUX ONlepanuii 1o MoBOIy KOJIOPEKTaIb-
HOro paka. [ljida noJiydeHuss OKOHYAaTeJbHBIX
BBIBOIOB HEOOXOUMO MIPOBEJIeHUE JaTbHEUIITNX
HCC/IeA0BAHUMY, IOCKOJIBKY PAcueThbl HIOKa3bIBAIOT
(mporpamma «G*Power 3.1.9.4»), 4TO MOIITHOCTH
TECTOB B HallleM UCCJEJOBAHWU He NPEBbIIIAET
24,7%, a 111 JOCTUKEeHM s MOIITHOCTH 80% Heo0x0-
IuMa BbIOOpKa 00 beMoM 1n=264 [20].

3akJrouenue

B wHacrosiieM MNHJIOTHOM HCCJIEJOBAaHUU
3aBUCUMOCTA 3(P(PEKTUBHOCTH CHHUHAJIBHOU
aHaJIre3uu B 1 CyTKU MOCJIE JaapOCKOIUYECKUX
olepanuii o MOBOLY KOJIOPEKTAIbHOIO paKa oT
SNP vall58met rena COMT He BbIABWJIU. Jljs
MOJIyYeHUsI OKOHYATeJIbHbBIX BEIBOJOB HEOOXOY-
MO IIpOBeJieHre NaJIbHEHIINX UCCJIeJOBAHUN C
0OJIBIIIE MOIITHOCTHIO.
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