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Aim of the study: to evaluate the impact of surgical trauma on the hippocampal dopaminergic system response in
simulated surgical interventions on the nasal cavity, paranasal sinuses, and alveolar process of the maxilla in rats.
Material and methods. Surgery simulation was performed on male Wistar rats under general anesthesia with
Zoletil 100 solution. Septoplasty was simulated in group 1 (n=10). Dental implantation was performed in group 2
(n=10). In group 3 (n=10), a cavity was created in the alveolar process of the maxilla. In group 4, 10 rats underwent
sinus lift surgery with dental implantation. In group 5 (n=10), maxillary sinusotomy was performed with injury to
the mucosa of the ipsilateral maxillary sinus. Liquid chromatography with electrochemical detection was used to
determine the concentration of dopamine (DA), homovanillic acid (HVA), 3,4-dihydroxyphenylacetic acid (DOPAC),
3-methoxytyramine (3-MT) in the hippocampal formation. The DOPAC/DA, HVA/DA, 3-MT/DA ratios were also
determined. The control group included 10 intact rats of the same lineage.
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Results. The DA concentration in the hippocampus was significantly higher in group 5 and lower in group 4 compared
with the control. HVA concentration was significantly higher in group 2, in group 5 (p<0.01) and in group 1 (p<0.05).
Inter-group comparison revealed that HVA concentration was significantly higher in group 2 compared with the rest
of the experimental groups (p<0.001). This parameter was significantly lower in groups 1, 3, and 4 compared with
group 5 (p<0.01). DOPAC level was significantly higher in group 5 (p<0.01) compared with the control data. 3-MT
concentration was significantly higher in groups 4 and 5 (p<0.001), as well as in groups 1 (p<0.05) and 3 (p<0.01).
DOPAC/DA was significantly lower in groups 2 and 4 compared with controls (p<0.001), which was also observed
in group 5 (p<0.01). HVA/DA ratio was significantly lower in groups 4 and 5 compared with the control animals
(p<0.001). The 3-MT/DA ratio was significantly lower in groups 2 and 5 (p<0.01) as well as in group 4 (p<0.001)
compared with the control group.

Conclusion. The concentration of dopamine metabolites 3-MT, HVA, and DOPAC increases, while the dopaminergic
activity of the hippocampal formation decreases in simulated sinus lift surgery with simultaneous implantation and
dental implantation complicated by maxillary sinusotomy compared with the parameters in simulated septoplasty
and simple maxillary alveolar process injury. Surgical trauma during the simulated operations on the nasal cavity,
paranasal sinuses, and alveolar process of the maxilla in rats provokes a pronounced stress response of the
hippocampal dopaminergic system, which can be interpreted as disruption of adaptive mechanisms and the
development of maladaptation in the early postoperative period.

Key words: dental implantation, sinus lift surgery, septoplasty, hippocampus, dentate gyrus, dopamine, homovanillic
acid, DOPAC, 3-MT, DOPAC/DA, HVA/DA, 3-MT/DA
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Llenb: oueHnTb BNUSHWE XMPYPr4ecKon TpaBMbl Ha OTBET JOaMUHEPTMYECKON CMCTEMbI FMMNoKamna npu Mo-
LEenMpoBaHUM XMPYPrm4ecKkmx BMeLLaTenbCTB B NMOMIOCTN HOCA, OKONTOHOCOBBIX Ma3yXax 1 anbBeOoNsiPHOM OTPOCTKE
BEPXHEW YesCTn Y KpbIC.

MaTtepuan n metoabl. MogenvposaHue onepaumin MpoBOAUIIOCH Ha Kpblcax-camuax nuHum Wistar nog obLuen
aHecTeauen pactsopom 3onetun 100. B 1-i rpynne (n=10) npoBogunn MOgenvMpoBaHve cenTonnacTuku. Bo 2-i
rpynne (n=10) npoBoaunnu geHTanbHyo nmnnadtauymo. B 3-n rpynne (n=10) B anbBeonspHOM OTPOCTKE BEPXHEN
YencTu genanu nyHKy. B 4-i rpynne 10 KpbicaM NpoBOAUIN CUHYC-NIMPTUHT C AeHTaNbHOW UMnnaHTaumen. B
5-r rpynne (n=10) npoBOoAWIN ranMopOTOMMIIO C MOBPEXAEHNEM CIIN3NCTON 0O0NOHKN UNCHUnaTepanbHON BEepXHe-
YemncTHOW nNasyxu. Mpy NoOMOoLLM XUOKOCTHON XpoMaTorpadum ¢ 31eKTPOXMMUYECKON AeTeKLmen onpeaensnm
KOHLIEHTpaLMio B rmnnokamnoson chopmaumm godammna (DA), romoBaHunuHoBon kucnotbl (HVA), 3,4-omrngpok-
cudpeHunykcycHon kucnotel (DOPAC), 3-meTtokcutmpamuna (3-MT). Onpegensnu Takxe DOPAC/DA, HVA/DA,
3-MT/DA. KoHTponem sBnsanuck 10 MHTAKTHBIX KPbIC TOW Xe JTIMHUW.

Pesynbratbl. KoHueHTpaumsa DA B runnokammne no CpaBHEHWUIO C KOHTPOSIEM Oblna JOCTOBEPHO BbiLLe B 5-1 rpynne
1 HUXe B 4-1 rpynne. KoHueHTpauus HVA 6bina 3Haunmo BbiLLe BO 2-1 rpynne, B 5-11 (p<0,01) n 1-1 (p<0,05) rpynnax.
MexrpynnoBoe cpaBHeHWe BbIBUIO, YTO KOHLeHTpauma HVA 6bina 3Ha41MMOo Bbille BO 2-1 Ipynne o CPaBHEHMIO C
OCTasnbHbIMM 3KCNepUMeHTanbHbIMK rpynnamu (p<0,001). B rpynnax 1, 3 u 4 atoT nokasarenb 6bi1 3HaYMMO HUXE
no cpaBHeHuto ¢ 5-1 rpynnon (p<0,01). YposeHs DOPAC 6b1n1 3Ha4mmo Bhile B 5-4 rpynne (p<0,01) no cpaBHeHMO
C KOHTPOMbHbIMU AaHHbIMW. KoHUeHTpauus 3-MT 6bina [OCTOBEPHO BbiLLe B 4-11 1 5-1 rpynnax (p<0,001), a Takxe B
1-11 (p<0,05) n 3-1 (p<0,01) rpynnax. DOPAC/DA 6b1510 3Ha4MMO HWXE BO 2-1 U 4- rpynnax no CPaBHEHUIO C KOHTP-
onewm (p<0,001), a Takxe 310 0OTMe4anock B 5-11 rpynne (p<0,01). OtHoweHne HVA/DA no cpaBHEHMIO C KOHTPOSIbHOM
rpynnow XMBOTHbIX 6bISI0 AOCTOBEPHO HMXe B rpynnax 4 u 5 (p<0,001). Bo 2-11 n 5-1 rpynnax (p<0,01), a Takxe B
rpynne 4 (p<0,001) otHowweHne 3-MT/DA 661110 CTaTUCTUHECKM HUXE, YEM Y KOHTPOJIBHOW rpynne.

3akntoueHue. Mpu npoBeaeHN MOLENUPOBAHNUA CUHYC-NTNATUHIA C OLHOMOMEHTHOW MMMIaHTaunen n AeHTanb-
HOW MMMaHTaumm, OCNOXHEHHOM ralMopOTOMUER, OTMeYaeTcs poCT KoHUeHTpauun metaéonutos DA 3-MT, HVA
n DOPAC npv 0ZHOBPEMEHHOM CHVDKEHUW JOaMUHEPTMYECKON aKTUBHOCTM rMMnokKaMmnanbHou popmauum no
CpaBHEHWIO C MOAENPOBaHNEM CEMTONAACTMKM 1 NPOCTLIM NMOBPEXAEHNEM aNbBEONIIPHOrO OTPOCTKA BEPXHEN
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4yencTn. Xmpypruyeckas Tpasma npyv MOGENMpoBaHUM onepaumin B MOI0CTM HOCA, OKOSTIOHOCOBbIX Ma3yxax 1 anb-
BEONSPHOM OTPOCTKE BEPXHEWN YENMOCTU Y KPbIC MPOBOLMPYET BblpaXXeHHbIN CTPECCOPHbBIN OTBET flohaMmHepruye-
CKOW CMCTEMbI TMMANOKamna, YT0 MOXHO MHTEPMPETUPOBATL Kak CpbIB aAanTauMOHHbIX MEXaHM3MOB 1 pa3BuTme
JesagjanTtauum B paHHeM NocneonepaLioHHOM nepuoge.

KnioyeBble cnoBa: feHTanbHas MMnaaHTaums, CUHYC-nMATUHN, CENTOMIAacTMKa, rmnnokamn, 3yb4yatas u3BunmHa,
JodamMuH, romoBaHunMHoBas kucnota, DOPAC, 3-MT, DOPAC/DA, HVA/DA, 3-MT/DA.

KoH KT nHtepecos. ABTOPbI 3aABMAT 06 OTCYTCTBUU KOH(SIMKTA UHTEPECOB.

duHaHcupoBaHue. PaboTa BbinosiHeHa 6€3 CNOHCOPCKOWN MOAAEPXKKN.

Onsa uutnposaHus: AparyHosa C.I,, lopaees [.B., YepHones A.U., lnwkosa [.A., llanamos K.I., Mo-
naatok B.U., Kactbipo U.B., CeHuH H.E., Kaptawesa A.®., MNaHbwuH U.B., BapaHHuk M.WU., CapbiruH IN.B.
Ponb xupyprudeckon TpaBmbl B OTBETE fO0haMUHEPrnyeckor CUCTEMbI FTMNNoKamna npyu MofenMpoBaHus
XUpYpruyecKux BmMmeLlaTenbCcTB B MOJIOCTU HOCA, OKOJIOHOCOBBIX Ma3yXaxX v afibBeOsIIPHOM OTPOCTKe
BepxHewn yentoctn y kpbic. Head and neck. lonoBa u wes. Poccumckui xypHan. 2024;12(3):16-27

Doi: 10.25792/HN.2024.12.3.16-27
ABTOpPbI HECYT OTBETCTBEHHOCTb 32 OPUTMHANBHOCTb NMPEACTaBIIEHHbIX AaHHbIX U BO3MOXHOCTb Ny6nnkaumm
UNAKCTPATUBHOMO MaTepmnana — 1abnuu, pUcyHkKoB, hoTorpaduii NaLneHToB.

MREN: AR EEIHMEFAREIGTARLE. EEN ELMBEFERFAENTEDZERERA RN,
MH5RE% EESSSME ({EHZolatil 100) ERHEWistar KR L#TFEREM, 142 (n=10) EHLEH
FRATEAR; 242 (n=10) #ITFMIEAR; 34 (n=10) ELMBFERITIL; 44 (n=10) #HITES FHIER LM
ZRAAR; 54 (n=10) #HTLABHERGHLEASOAR, BURBEIE-BAZRNOTEDEMNPSER
(DA) . BER (HVA) | 34-"“REXZE (DOPAC) . 3-REEMEE (3-MT) ARE, HitEDOPAC/
DA. HVA/DA. 3-MT/DALL{E, JEBAR10RRZFHRINEFNAR.

R 5XBEMEL, FS5ABIFDAREEEZEN, MELIEEERE. HVAREESF2HMU K
BEOME1AYEZEFAS (p<0.01F1p<0.05) . BHALERE R, F2HMHVAREEZS THEME
4 (p<0.001) . EHE1., 3F44EYF, X—EMEEZR/TESH (p<0.01) ., DOPACHEFESA
FEEMEM (p<0.01) ., 3S-MTHEFEA4MESHEZEM (p<0.001) , EEZE1 (p<0.05) MEIA
(p<0.01) thEFFIEM, HEBEIFEBAH, DOPAC/DALLEEFE2MEL4AHEZRE (p<0.001) ,
ESAMULEL (p<0.01) , HEEXBEY, HVA/DALLEEEIMESHEE R (p<0.001) ,
E5E2MEE5H (p<0.01) DAKEE44R (p<0.001) , 3-MT/DALLEEZMTIERA,

%0 EMZERAARNERZNTMER (FHELEMZAR) SHOAREMS-MT,. HVATIDOPACRERIIEM,
5—ROEFEBAFEARTE SN EMS FERGIEL, #RHEBDZEREEEHRLD. XRAE, 2. 2885
LB FERFADAELNFAREGEI LT BESERERANEZERENRE, ATNNEN KB RHEAREH
ERRER MRS

K FHER, EMBRRAAR, EFEAEAR, B, HIRE, SER, FEE, DOPAC, 3-MT, DOPAC/DA,
HVA/DA, 3-MT/DA.

MEHPR: EEFPAFENZRAR,
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V.l., Kastyro L.V., Senin N.E., Kartasheva A.F., |.B. Ganshin, Barannik M.l., Sarygin P.V. Role of surgical
trauma in the hippocampal dopaminergic system response in simulated surgical interventions on the
nasal cavity, paranasal sinuses, and alveolar process of the maxilla in rats. Head and neck. Russian
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EEXNATRMEUENREIE A RIEEM R (BFERE. BEANEERRA) NEMRRFEESEE,

Bnenelme ponku Hoca [2, 7-11], neHTanbHas umnnadtaums [9, 12, 13], cuuyc-
nngptuer [8, 14, 15]. Xupypruyeckue BmeLLaTenscTea B 06nactut

MHorne 3a60neBaHns NoNOCTA HOCA W HENOCTHO-NNLIEBO 06N1a-  TOMOBbI U LLEU NPOBOLMPYIOT HE TOMbKO NOCNeAYHoLLNe CTPECCOBbIE
CTW TPEOYIOT XMPYPruyecKoro neyenuns [1-6]: uckpusneHue nepero-  peakuuu [16, 17], HO 1 OCNOXHEHMS, HANPUMeEP HOCOBOE KPOBOTE-
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Puc. 1. CxeMbl MpoBeAeHUs] MOAETMPOBAHUS ACHTAJIbHON MMIUIaHTauuu (rpynna 2) (a), GopMUPOBaHMS JIYHKU B abBEOJSIPHOM OTPOCTKE

BepxHeil yemoctu (rpynmna 3) (6), cuHyc-Tu(GTUHTa C OMHOMOMEHTHOI MMIUTaHTaluei (rpynmna 4) (B) U cuHyC-TU(PTUHTA, OCIOXHEHHOTO

raitmopotomueit (rpymnma 5) (T).

anMe'—[aHMC. 1 - neperopoaka Hoca, 2 — HOCOBBIE PaKOBUHBI, 3 - BEPXHEYECIIOCTHAA Iasyxa, 4 — CJIM3UCTO-HAIKOCTHUYHBIC JIUCTKHU ITOCJIE

Haapesa, 5 — UMIUIAHTaT, 6 — JIyHKa, 7 — CJIM3UcTast 000J04Ka OKOJIOHOCOBOI Masyxu, 8 — KOCTHast CTPYXXKa, 9 — TMOBPEXAeHHAas! CJIM3UCTast

000J10YKa OKOJIOHOCOBOI Tmasyxu.

Figure 1. Schemes of the simulated dental implantation (group 2) (a), formation of a cavity in the alveolar process of the maxilla (group 3) (b),

sinus lift surgery with one-stage implantation (group 4) (c), and sinus lift surgery complicated by maxillary sinusotomy (group 5) (d).

Note. 1 — nasal septum, 2 — nasal conchae, 3 — maxillary sinus, 4 — mucoperiosteal flaps after the incision, 5 — implant, 6 — cavity, 7 — paranasal

sinus mucosa, 8 — bone powder, 9 — damaged mucosa of the paranasal sinus.

YeHne nocne centonnactuku [18-20], BocnanutensHble peakuyum
[16] unmn noBpexaeHne aNUTeNManbHOro Cr0s BEPXHEYesoCTHOM
nasyxu npw [eHTanbHorm uMnnaqTauum [8, 21].

113BECTHO, 4YTO B CTPECC-OTBETE OpPraHu3Ma Kpome runorana-
MO-rMnogM3apHo-HaNo4Ye4HNKOBOI OCU NPUHUMAET y4acTue n
runnokamnansHas opmams, BKNYaLas B cebs runnokamn u
3y6yaryio U3BMNNHY [22-28]. PaHee 6bI0 YCTAHOB/IEHO, YTO NpK
MOZEeMPOBaHIN XMPYPTrUYECKNX BMELATENbCTB B NMOM0CTM HOCA
OpraHu3mM OTBEYaeT U3MEHEHUAMYU BapUabeNnbHOCTI CepAeYHOro
putma [29, 30], HapyLLeHWeM HopManbHONR OYHKLMN BEreTaTUBHOI
HepBHoI cuctembl [21, 31] MaccuBHbIM BbIOPOCOM ITHOKO- 1 MUHE-
PanoKopPTUKOWAOB B NNa3my KPOBU B NepBble 2-5 AHEN nocne one-
paumm [32], a TakxKe USMEHEHUAMU LUTOAPXUTEKTOHUKN MUpaMUA-
HOr0 CNos runnokamnanbHon dpopmauuu [33]. FfunnokamnansHas
hopmaums 04eHb TOHKO pearupyeT Ha BHELUHUE U BHYTPEHHUE
CTPECCOPHbIe (haKTOPbI, HANPUMep MOHOAMUHEPIUYECKIE CUCTEMbI
[34, 35]. Tak, 0c060 4yBCTBUTEMbHbI K NOLOOHOMY BO3AEACTBUIO
e HopaJpeHepruyeckas, CepOTOHMHEPrNYecKas 1 JodamnHeprin-
yeckas cuctemsl [25, 36-44].

PaHee He NpoBOAMNOCH UCCNEA0BAHMIA, HANPABEHHbIX HA U3y4e-
HWE MOHAMWUHEPTUYECKMX CUCTEM FUMMOKAMNA, B YaCTHOCTW foha-
MUHEPTU4ECKON, NPY NPOBEAEHNM MOJENNPOBAHUA XMPYPTYECKNX
BMELLATeNbCTB B MOMOCTI HOCA, BEPXHEN YeMHCTU 1 0KOMOHOCOBbIX
nasyx.

Llenb nccneposanus: OLEHUTL BANSHUE XUPYPrUHECKON TPaBMbI
Ha 0TBET [OhaMUHEPrU4eCKOIi CUCTEMBI TUANOKamMna Npu MoAenu-
POBaHNA XMPYPru4eCKNX BMELLATeNIbCTB B NOIOCTU HOCA, OKONOHO-
COBbIX Ma3yxax u anbBEONAPHOM OTPOCTKE BEPXHEN YENHCTU Y KPbIC.

Martepuan u meToabl
Mo,qeﬂMpOBaHMe onepaum?. B nccnenoBaHnMn ncnoJyib3oBa-

NUCb Kpbicbl-camubl nnHUM Wistar maccon tena 210-280 r.
Xupypruyeckne BMeLLATENbCTBA BO BCEX rPynnax NPOBOANUAN NOJ,

HEAD AND NECK RUSSIAN JOURNAL Vol 12, Ne3 - 2024

06LLeil aHecTe3Nen ¢ BBELEHWEM B XBOCTOBYIO BEHY pacTBopa
3onetun 100. B 1-i1 rpynne (n=10) npoBoAunu MoLenmpoBaHue
CenTonnacTUKN CTaHAAPTHbIM METOAOM MyTeM 3Ur3aro06pasHoi
CcKapuuKaLmm CAN3UCTo 060/104KM NOSOCTM HOCA NO CTaHAAPTHOM
meToaunke [29, 32]. Bo 2-i rpynne (n=10) NnpoBOANIN LeHTaNbHYO
MMNNAHTALMI0 TUTAHOBbIM UMMAAHTATOM Nocne HOPMUPOBaAHUS
NYHKW Npy nomoLum 6opa (puc. 1a). B 3-it rpynne (n=10) B anbse-
OJIIPHOM OTPOCTKE BEPXHEN HemCTh Jenanu ToNbKO JYHKY 6e3
nocneaytowmx MaHunynsumin (puc. 16). B 4-i rpynne 10 kpbicam
NPOBOANN CUHYC-NIMGITUHT KOCTHOIA CTPY>KKOW C OAHOMOMEHTHOIA
UMMNMaHTaLKnein TMTaHoBOro uMnanTara (puc. 18). B 5-i1 rpynne
(n=10) npn nomoLyn MuKpobopa 4epes NpeaBapuTesibHo cqop-
MUPOBAHHYIO NIYHKY B anbBEONSAPHOM OTPOCTKE BEPXHEMN Yerto-
CTW OCYLLECTBASANN raiMOPOTOMUIO C MOBPEXAEHNEM CNIU3NCTOI
0607104KN nncunartepanbHOi BEPXHE4ENOCTHOM nasyxu (puc. 1r).
[pynny KOHTPON COCTaBUAM 5 UHTAKTHBIX KPbIC, Y KOTOPbIX He
NPOBOAUICH HUKAKUNE XMPYPrU4eCKne BMELLATeNbCTBa.

BbicokoaghghekTnBHAA XUAKOCTHAA XPOMATOIPAaGhns ¢ 3NEKTPOXM-
Mu4eckoi getekymen. Ha 4-i nocneonepaumoHHbIil eHb B KaXA0M
9KCMepUMeHTANTbHON rpynne NPOBOAUIN 3BTAHA3MIO TOKCUYECKIMM
po3amu pacteopa 3onetuna 100, none 4ero XMBOTHLIM MPOBOAN
TMNbOTUHUPOBAHWE, TPENAHALMIO Yepena v U3BNEYEHINE FONIOBHOMO
Mo3ra 6e3 npengaputenbHoi ero nHgysuun. Jodamun (DA), romo-
BaHWNMHOBYIO Kucnoty (HVA), 3,4-0urnapokcueHnnyKcycHyio
kucnoty (DOPAC) u 3-meTokcutupamuH (3-MT, 3-meToKCH-4-ru-
LPOKCUMEHETUNIAMIH) pa3Lensn Ha 06paLleHHO-(Pa3HOI KOMOH-
ke ReproSil-Pur (Dr.Majsch GMBH) ¢ ncnonb3oBaHnem B Kaue-
CTBE NMOABWXHON (pasbl LMTpaTHO-GhocatHbIn 6yep pH 3,85.
OnpegeneHne MOHOAMUHOB U X META60/IMTOB OCYLLECTBAANN Ha
CTEK/0YrnepoHoOM 3NEKTPOSe.

Peructpaumio 06pasLioB NpOBOAUAN C NPUMEHEHWEM annapart-
HO-nporpamMmHoro komnnekca MYJIbTXPOM 1,5 (AMMEPCEHL).
Kpome yKa3aHHbIX BELLECTB BbIYUCNANN CNEAYOLLMe OTHOLLEHUS:
DOPAC/DA, HVA/DA 1 3-MT/DA.
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Puc. 2. CpaBHenue konuenrpanuu DA, HVA (A), DOPAC (b) u 3-MT (B) B runmokamre KpbiC MeXIy dKCIIePUMEHTAIbHBIMU TPYIIIaMU
U rPyNINoil KOHTPOJIS.

IIpumMedaHue. * — JOCTOBEPHO 3HAYMMOE Pa3IMUKe MPU CPABHEHUM IKCITEPUMEHTAIBHBIX TPYIII M rpyInoi Koutpous npu p<0,001,  — nocToBepHO
3HAUMMOE pa3IMyue MPU CPAaBHEHUM DKCIIEPUMEHTAIbHBIX TPYIIN U rpymmnoit koutposs npu p<0,01, ¥ — 10cTOBEpHO 3HAYMMOE pa3andue mpu
CpaBHEHUU IKCIIEPUMEHTAIBHBIX TPYIIIT U TPYMION KOHTpost rpu p<0,05,0 — 10CTOBEPHO 3HAYMMOE Pa3InIKe MPU CPABHEHUN HKCIIEPUMEH-
TaabHBIX Tpym npu p<0,001, o — ZOCTOBEPHO 3HAYMMOE pa3anyKe MPU CPaBHEHUU KCIIEPUMEHTaNIbHbIX rpyri rmpu p<0,01, ¢ — nocToBepHO
3HAUYMMOE pa3inyue Mpu CPaBHEHUU IKCIEPUMEHTAIbHBIX rpymi npu p<0,05.

Figure 2. Comparison of the hippocampal DA, HVA (A), DOPAC (B), and 3-MT (C) concentrations in the experimental and control
group rats.

Note. * — significant difference between the experimental groups and the control group at p<0.001, ¥ — significant difference between the
experimental groups and the control group at p<0.01, f — significant difference between the experimental groups and the control group at p<0,
05,0 — significant difference between the experimental groups at p<0.001, o — significant difference between the experimental groups at p<0.01,

¢ — significant difference between the experimental groups at p<0.05.

lccnepoBaHne npoBOAMIM B COOTBETCTBMU C AWUPEKTUBONA
2010/63/EU ot 22.10.2018 n MNMpukasom Ne267 Munzgpasa PO ot
19.06.2003.

Cratuctnyeckuii aHanm3. [JaHHble 06padatbiBanit B NPOrpamm-
Hom o6ecneyeHun Microsoft Exel, MATLAB, Statistica 12.6, JASP
0.14.0.0. NMpw cpaBHeHUN LaHHbIX 3KCNEPUMEHTAMbHBIX FPYNN MEXy
€060M 1 C JaHHBIMN KOHTPOJIbHBIX FPYNN MCMONb30BaNN KpUTEpUii
CtbtopeHTa unu Kputepnii ManHa—YutHu. Mpn HepaBHOMEPHOCTY
pacnpefeneHns BbI6OPKN NpuUMeHAn Kputepuin MaHHa—YuTHm,
B CNy4ae ee paBHOMEPHOr0 pacnpeaenenns — kputepuii CTbroaeHTa.
[ns KaX[0ro cpaBHeHUs ONpeaensancs cBoii ypoBeHb 3HAYMMOCTH
(p< 070,001 go 0,05).

Pe3ynbtatbl

Hochamnn. U-kputepnii MaHHa—YUTHU nokasan, 4To YpoBEHb
KOHUeHTpauuu DA B runnokamne 4epes 4eTBepO CYTOK nocre

MOZENMPOBaHUS XUPYPrU4ECKNX BMELLATeNbCTB B MONOCTW HOCA,
Ha BEPXHEN YeslloCTU U OKOMOHOCOBbIX Ma3yxXax no CPaBHEHWIO C
KOHTPOMEM 6bln1 JOCTOBEPHO BblILE B 5-1 rpynne 1 HWXe B 4-id
rpynne (p<0,001) (puc. 2a, Taén. 1). B 5-i1 rpynne yposeHb DA 6bin
[O0CTOBEPHO BbILLE MO CPABHEHMIO C OCTaNbHbIMI 9KCMEPUMEHTaNb-
HbIMK rpynnamu (p<0,001). Bo 2-it u 4-i4 rpynnax 3ToT nokasaresb
6bIn 3Ha4YMMO Huxke, Yem B rpynnax 1 u 3 (p<0,05), KoTopble MeXAay
€060 CTAaTUCTINYECKN He padnmnyanucs (p<0,001) (puc. 2a, Tabn. 1).

HVA. OueHka KoHueHTpaumn HVA B runnokamne nocne nposefe-
HWS XNPYPTNYECKNX BMELLATENbCTB Ha 4-€ CYTKM C NPUMEHEHNeM
U-kputepusi MaHHa—YUTHN NoKa3ana, YTo ee KOHLEHTpauus 6bina
3HA4YMMO BblILLe BO 2-i, 5-11 (p<0,01) n 1-it (p<0,05) rpynnax (puc.
2a, 1a61. 1). Mexrpynnosoe cpaBHeH1e ONpesenuio, Y10 KOHLeH-
Tpauus HVA 6bina 3Ha41MO BblLLE BO 2-14 TPYNNE M0 CPABHEHMIO C
OCTa/bHbIMU 3KCnepuMeHTanbHbIMK rpynnamu (p<0,001). B rpynnax
1, 3 1 4 370T NoKasatesib 6blfl 3HAYUMO HIKE NO CPABHEHIO C 5-if
rpynnoii (p<0,01) (puc. 2a, Taén. 1).
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Puc. 3. CpaBuenue otHomenuit DOPAC/DA (A), 3HVA/DA (B) u 3-MT/DA (B) B rumnmokamrie KpbIC MeXIy 9KCIIEpUMEHTATbHBIMY TPYIITIAMUA
U IPYNIOi KOHTPOJIS

IIpumeyaHue. * — JOCTOBEPHO 3HAYMMOE pa3inyue MPU CPaBHEHUM SKCIIEPUMEHTAIbHbIX IPYIIN U TpymIoi KoHTpoJst mpu p<0,001, + — nocTto-
BEPHO 3HAYMMOE Pa3inyKe MPU CPaBHEHM U IKCTIEPUMEHTATbHBIX IPYIIIT U rPyInoit KoHTposst npu p<0,01, F — 1ocToBepHO 3HAYMMOE pa3inine
MPY CPABHEHUU SKCIIEPUMEHTAIbHBIX TPYIII U TPYITOi KOHTPOJIst ipu p<0,05, 0 — 10CTOBEpHO 3HAYMMOE pa3jindue TPU CPAaBHEHUN IKCITEPH-
MeHTaIbHBIX rpynn npu p<0,001, o — 1ocTOBepHO 3HAUMMOE pa3IMyue MPY CPAaBHEHUH SKCIIepUMEHTaIbHBIX rpyri npu p<0,01, ¢ — rocTroBepHO
3HAUMMOE pa3inyue MPu CpaBHEHUHU IKCMEPUMEHTaTbHbBIX rpymi npu p<0,05. Po3oBble cTpeikn — MOSICHEHUS B TEKCTE.

Figure 3. Comparison of the DOPAC/DA (A), 3HVA/DA (B), and 3-MT/DA (C) ratios in rat hippocampus of the experimental groups and the
control group

Note. * - significant difference between the experimental groups and the control group at p<0.001,  — significant difference between the experimental
groups and the control group at p<0.01, § — significant difference between the experimental groups and the control group at p<0,05,0 — significant
difference between the experimental groups at p<0.001, o — significant difference between the experimental groups at p<0.01, ¢ — significant

difference between the experimental groups at p<0.05. Pink arrows — explanation in the text.

DOPAC. CornacHo U-kputeputo MaHHa—YWUTHM, KOHLEHTpaLus
DOPAC B 3-i1 (p<0,05) n 5-it rpynnax 6bina 3Ha4umo Bbiwe (p<0,01)
M0 CPaBHEHMIO C KOHTPOJbHLIMU AaHHbIMU. OCTanbHbIe 3Kcnepu-
MEHTasIbHble FPYNMbl OT KOHTPOJIbHOI He oTnn4anuce (puc. 26,
Taon. 1).

YposeHb DOPAC B runnokamne nocne npoBeAeHNs MOAENNPO-
BaHNSA XVNPYPTNYECKNX BMELLIATENbCTB OblN 3HAYNMO HIDKE BO 2-if
(p<0,001) n 4-it (p<0,01) rpynnax no cpaBHEHMIO C OCTaSIbHbIMN
3KCMepuMeHTanbHbIMK rpynnamm (puc. 26, Tabn. 1).

3-MT. AHanus copepxanus 3-MT B runnokamne y KpbIC ¢ npu-
mMeHeHuem U-kputepus MaHHa—YWTHM nokasan, 4to 2-g rpynna
3HAYUMO He 0TNINYANACh OT KOHTPOJbHLIX LaHHbIX. KOHLEHTpauus
3-MT 6bina goctoBepHo Bbilwe B 4-it n 5-i rpynnax (p<0,001),
a 1akxe B 1-i (p<0,05) un 3-i (p<0,01) rpynnax (puc. 28, Ta6n.
1). MexrpynnoBoe cpaBHeHue KoHLeHTpauun 3-MT BbISIBINIO, 4TO
€ro ypoBeHb 6bIs1 4OCTOBEPHO Bbiwwe B 4-it (p<0,01) n 5-i1 (p<0,05)
rpynnax no CpaBHEHNIo C 0CTaNnbHbIMK (pUC. 28, Tabn. 1).

HEAD AND NECK RUSSIAN JOURNAL Vol 12, Ne3 - 2024

OrHowwerne DOPAG/DA. U-kputepnit MaHHa—YuTHIM nokasan, 4to
oTHoweHne DOPAC/DA 6b1710 3Ha4NMO HIDKE BO 2-1 1 4-1 rpynnax
Nno CPaBHEHWO ¢ KoHTponem (p<0,001), a TakxKe 3T0 0TME4aNoch B
5-it rpynne (p<0,01). OcTanbHble 3KCNepUMeHTaNbHbIE FPYNMbl OT
KOHTPOMNbHOM He 0TAmnYanuck (puc. 3a, Taésn. 1).

CpaBHenue oTHowweHus DOPAC/DA mexay aKkCnepuMeHTanb-
HbIMUW FPYNNamu BbISBUNO CReAytoLlee. Tak, 3TOT NokKasaTenb BO
2-i 1 4-ih rpynnax 6bia 3HAYMMO HIKe, Y4em B 1-11 u 3-ii rpynnax
(p<0,001). B 5-i1 rpynne 310 OTHOLLIEHME BbINIO CTATUCTUYECKM
HUKe N0 CPABHEHWHO C 1-1 1 3-i1 3KCNepUMeHTanbHbIMU Fpynnamu
(p<0,01), Ho Bblwwe, Y4em BO 2-1 (p<0,01) u 4-it (p<0,05) rpynnax
(puc. 3a, Tabn. 1).

OtHowwenne HVA/DA. OugHKa n3meHeHnid oTHoleHns HVA k DA
¢ npumeHeHnem U-kputepus MaHHa—YuTH1 nokasana, 410 no cpas-
HEHUIO C KOHTPOJIbHOIA FPYNNOii XMBOTHBIX OHO 6bINO JOCTOBEPHO
HKe B rpynnax 4 u 5 (p<0,001). OcTanbHble rpynmbl OT KOHTPONA He
otnnyanmes (p<0,001, p<0,001, p<0,001, p<0,001; puc. 36, Tabn. 1).
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Tabnuua MokasaTenu pothammHepruyeckon CUCTEMbI FUNNOKaMNa NOCNe MOAENMPOBAHNUA PUHOXMPYPrUYECKUX BMELLATENbCTB

1 onepauui Ha BepXHen YencTH
Table Parameters of the hippocampal dopaminergic system after simulated rhinosurgery and maxillary surgery

Tpynne DA 3-MT HVA DOPAC DOPAC/DA | 3-MT/DA | HVA/DA
Groups
ST 0,38:0,11 | 093:0,05 | 0112003 | 017:0,04 | 1,27:052 | 13,63+4,16 | 1,360,6
Control
1-A rpynna (cenonnacruka) 0,42:0,18 | 1,0120,05 | 0142003 | 0,22:0,06 | 1,36:052 | 10,44+4,49 | 1,34+0,57
Group 1 (septoplasty)
250 DERITIE (9T ) (TR ) 0,3120,05 | 0,95:0,06 | 0,38:0,09 | 0,13:0,03 | 049:011 | 542:239 | 1,31:0,55
Group 2 (dental implantation)
$-A rbynina (AeHTanHas nyika) 0412017 | 1,02:006 | 0,12:003 | 023:0,05 | 1,31:054 | 1156:3,01 | 132:0,52
Group 3 (dental cavity)
4% TPYNN (CHYC-TIMCD +AGHTATbHAA UMNMAKTAWMR) | 55,0 03 | 114501 | 0112002 | 0112004 | 04:016 | 48:0,63 |057:0,18
Group 4 (sinus lift surgery + dental implantation) ’ ’ ’ . ’ . : ’ S S ’ ’
5-A rpynna (raAMOpOTOMHA 4EPES ACHTATbHYIO IVHKY) | .0 15 | 109:0,08 | 024009 | 0241009 | 073:024 | 535:2.56 | 0,62:0,16
Group 5 (maxillary sinusotomy via the dental cavity) T ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’

To e HabNt0[AN0OCh N NPU CPABHEHWNM 3KCMEPUMEHTANTbHbIX
rpynn. Tak, 4-a 1 5-9 rpynnbl UMeN 370 COOTHOLLEHWUE 3HAYMMO
HUKe, YeM B OCTalNbHbIX 3KCNepuMeHTanbHbIX rpynnax (p<0,001),
KOTOpbIe MeXAy C060ii He pasnuyanucs (puc. 36, Tabn. 1).

OrHowwerne 3-MT/DA. U-kputepnit MaHHa—YuTHU ONpesenus, 4To
BO 2-11 1 5-11 rpynnax (p<0,01), a Takxe B rpynne 4 (p<0,001) oTHoO-
weHne 3-MT/DA 6bIno CTaTUCTUYECKM HIDKE, YEM B KOHTPOJbHON
rpynne. OcTanbHble rpynmbl OT KOHTPOSbHbIX 3HAYEHWIA He OT/un-
yanuce (puc. 38, Tabn. 1). Mexxrpynnosoin aHanu3 ¢ npuMeHeHnem
Kputepns ManHa—YuTHM nokasarn, 4To B rUNNoKamre Kpbic u3 1-i u
3-it rpynn oTHowweHue 3-MT/DA 6bIn0 CTaTUCTUYECKN JOCTOBEPHO
BbILLIE, YEM Y XMNBOTHbIX OCTANIbHbIX 3KCNEPUMEHTaNIbHbIX Py
(p<0,001) (pmc. 3B, Tabn.).

06cyxpaenne

Mog peiicTBuem moHoamuHokeugassl (MAQ) 3-MT BoccTaHaBnu-
Baetcs [0 HVA 1 BbIBOANTCS C MOYOIA [45, 46]. bbino 06Hapy»XeHo,
4TO Y NOAEN NNa3mMeHHble KOHLEeHTpauum metabonuta DA — HVA,
YBEJIMYUBALOTCA HE TOMbKO NPU «3K3aMeHaLMOHHOM cTpecce» [47]
1 npu usn4eckoin Harpyske [48], HO 1 B pe3ynbTate AeNCTBUS
ApYrux CTPeCcCOpOB, BKIOYas HENPEPbIBHOE apudMETUYECKOe Co-
XeHue [49]. [ohammHepruyeckas cuctema MoXeT y4acTBoBaTh B
CHVKEHWUI arpeccBHOM0 noBefieHns. AKTBaLMS A0(aMUHOBBIX
peLenTopoB 0NOCPeSyeT arpecCUBHOE NOBEJEHIE, KOTOPOE Bbl3bl-
BAETCA ANIEKTPUYECKOI cTUMynaumen runotanamyca [51-52]. DA
katanuanpyetcs fo DOPAC npu nomowwm MAO-B, 3atem DOPAC
Katanuaupyercs katexon-0-metuntpancdepason (KOMT) go HVA.
Tem He MeHee couToTepanus He yenu4nsana aktueHocte MAO-B
B runoTanamyce, Y10 N03BONAET NPELNON0KMTb, YTO COLEPIKAHNE
HVA He 6b1110 CBA3aHO C NOBbIweHneM akTuHoCTM MAO-B, a ypoBHH
MPHK KOMT 6binun yBenuyeHsl B peaynbTare Bo3geiictsus G [50].
B npyrux nccnefoBaHusax co06LLanoch 0 NOBbILIEHHbIX YPOBHAX
KOMT y MblLLeil, KOTOpbIe NOKa3anum arpeccuBHOe noseaeHue [53,
54]. Tak kak KOMT nokanuayeTcst B NOCTCMHANTUYECKNX HEMPOHAX,
10 yBennyeHne MPHK KOMT mMoxeT 6bITb HepoafanTuBHbIM 0TBe-
TOM Ha MOBBbILLEHHbIA 1 YCTORYMBbIA AO0DAMUHEPTUYECKNIA TOHYC
[55]. Takxe coo6L4anock, YT0 MeNaToOHUH 0CNA6NAET arpeccuto
mMeTampeTamnHa, MHAYLMPOBaHHY0 Y Mbiwei G n nosbiwaet
yposeHb HVA, e Bnuas Ha yposeHb DOPAC [56]. AHTaroHucTbl
peuentopos D2 yBenuyusatoT yposHu HVA B Mo3re u nnasme [57].
BHeLwHMe CTpeccopHble (hakTopbl HEMSMEHHO NPUBOAAT K afanTa-

LMOHHBIM N3MEHEHUAM, KOTOPbIE WHAYLMPYIOT CEHCMOMAN3aLMI0
K CTPecCy 3a CHeT HapyLleHns perynsauun AogamnHepruyeckoil
/NN HOpafpeHeprnyeckon cMcTem nNpu akTMBMpoBaHHom HVA u
KOpkoBOM 0TBETE [58].

B umtonnasme HeitpoHos DA nofsepraercs He T0/IbKO (DepMeH-
TaTMBHOMY OKMCNeHno ¢ 06pazosaHnem DOPAC, HO 1 CNOHTaHHOMY
OKMCNEHNto ¢ 06pasoBaHnem 5-S-uuctenHun-godamuna (Cys-DA).
TeopeTnyeckn OKUCUTENbHbIA CTPECC UMW CHUXKEHIE aKTUBHOCTH
anbpernagerngporerasbl (ALDH) B 0CTaT04HbIX HUTPOCTPUAPHBIX
B0(hAMNHEPIMYECKUX HelipOHaxX MOryT YBeNu4uTb ypoBHU Cys-
DA B Liepe6bpocnnHanbHOM XXUAKOCTA N0 CPABHEHWIO C YPOBHAMU
DOPAC [59]. DA meTa6onusupyercs MAO 1o 6uoreHHoro ansaerusa
3,4-anrnapokcndpennnavetanbgernga (DOPAL) nepef aeTokcu-
Kauuen Heckonbkumn cpepmentamu ALDH no DOPAC [60]. XoTs
04€BUHO, YTO HapyLleHWe romeocTatnyeckoro nyt DA moxert
NPUBECTM K 3260/1eBaAHMIO, 1O KOHLIA HE U3BECTHO, YTO BbI3bIBa-
€T Pe3ynbTUPYIOLLYIO0 LIMTOTOKCUMYHOCTL. KaTexonanbaernaHas
rnnotesa nepegaet uaeto 0 Tom, 410 DOPAL, BbICOKOPEAKTUBHbIIA
61OoreHHbIN anbaerug, Mmoguduumpyet 6enkn [38, 61, 62]. DOPAL
Nerko pearupyer ¢ 6eskamu Yepe3 ero anbAerugHyo cocTaBns-
foLLYt0, KOTOpas nojBepraetca peakuun ocHosanus LLndda ¢
HyKreounamu (Hanpumep, NU3NHOM) C NOCNESYIOLLENR OKUCIN-
TeSIbHOW NeperpynnupoBKoii ¢ 06pa3oBaHneM CTabubHbIX AAYKTOB
nHgonbHoro Tna [38]. DA n DOPAC moauduumpytoT 6enikn nytem
CaMOOKMICIEHNs KaTEXMHOBOW YacTi 1O pajnkana ceMUXMHOHA Uim
OPTOXMHOHA M NOCNEAYIOLLEro npucoeamHerns Muxasns K Tnonam
(Hanpumep, uucTeunny) [61, 63]. TouHo Tak xe DOPAL Takxe MoxeT
NofBEPratbCs aBTOOKMCIIEHNIO CBOEro Karexona. Cyutaercs, 4To
9T0 CAMOOKMCINEHIE YBENNYNBAET PEAKLIMOHHYIO CNOCOBHOCTL ero
anbAeruaHoro komnoHeHTa [38]. DOPAL moanduumpyeT HeCKonbKo
K/H04eBbIX 6EMIKOB, y4aCTBYHOLLMX B 6011e3HM [apkuHcoHa (BI) , 4to
NOATBEPXAAeT KaTexonanbaernanyro runotesdy. Hanpumep, DOPAL
CUIBHO ONTMTOMEPU3YET O-CUHYKIENH, KOTOPbI ABNSETCA OTINYU-
TeNbHbIM NPU3HaKkom 60me3HM MapknHcoHa [64, 65]. DOPAL Takxe
WHTMOUPYET TUPO3UHIMAPOKCUNA3y, PePMEHT, OrpaHu4YnBaKOLLNIA
ckopocTb cuHTe3a DA [66, 67]. Ocobblil MHTEpeC NpeacTaBnseT
nccnesfosaxne Ploemen 1 coaBT., B KOTOPOM aBTOPbI 0BHAPYXWUIN,
470 XMHOH DA nHrnbupyet rnytatnoH-S-tpavcdepasy (GST) [68].

CuuTaeTcs, 4TO OKMCIUTENbHBIA CTPECC CNOCOBCTBYET COObITH-
IM, BbI3bIBAKOLLMM JereHepaunio foaMuHepruieckux HempoHoB
npu 60ne3Hn MapkuHcoHa [70], a Takxke AenaeT 60see BEPOATHOI
moaundukauuto 6enkos ¢ nomollbio DOPAC, DA n DOPAL [38]. B 10
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BPEMSA KaK NuUTepaTtypHble COOBLLEHNA NOATBEPXKAAKT LUTOTOK-
cuyHocTb DOPAL nocpefcTBoM moaudpukaumm 6enka (Hanpuvep,
mMoaudmKauum anba-cuHyknenHa) [65]. bbino nokasaHo, 4To
CHuKeHue ypoBHs DOPAC B CNMHHOMO3rOBOI XNAKOCTI SABNSETCS
He TO/bKO Nokasareriem 605e3Hu AnbLreimepa, HO U HapyLLeHUs
(PYHKLMM BereTaTuBHON HepBHOM cuctembl [59]. C apyroi CTOPOHBI,
npw NOCTPaBMaTN4ECKOM CTPECCOBOM PACCTPONCTBE B rMMNOKaMMe
ypoBeHb DOPAC yBenu4uBaeTcs, coBnagas ¢ runepaktusaLmen
HOpaJpeHepruyeKkoil cuctemol [25].

IKCTPanonupys aTi JaHHbIe Ha HACTOSALLEE UCCNe0BaHIE, MOXHO
NPeAnonoXuTh, 4To CHXeHNe ypoHs DOPAC 1 pocT p53-no3uTus-
HbIX HElPOHOB, a TaKXXe YBeNN4YeHne anonTo3a HempoHoB [16], BO
BCEX Cy6Mmonsax runnokamna cBsi3aHbl Mexzay co60i U MOryT CBU-
[eTenbCTBOBATH O BbICOKOM YPOBHE BO3AENCTBUS XUPYPru4ecKoro
BMELLATeNIbCTBA CUHYC-NUPTUHIA C OLHOMOMEHTHON [eHTaNIbHON
nMnnavTaumnen. yeenuyenne yposHs DOPAC no cpaBHEHMIO C KOHTP-
0/1eM 6b1J10 0TMEYEHO B rpynnax CenTonnacTuki, AeHTanbHOI JTyHKK
11 TaMOPOTOMUY Yepe3 JeHTaNIbHYH0 NYHKY.

TkaHeBoil 3-MT, HakoNNeHHbIA B Te4eHne 10 MUHYT NOCne UHMK-
6uposaHus MAQ, MOXeT 6bITb MCMOMb30BAH KaK NOKa3aTeNb TepMU-
HanbHOro BbICBO6OXAEHUS DA [23, 71]. Oc06EHHO ero KOHLEHTpa-
LS YBENINYMBAETCA NPY NOBPEXAEHNN BEHTPANIbHOTO rMnnokamna
y KpbIC [23]. ToCKOMbKY BbI3BaHHOE CTPECCOM OTHOCUTENbHOE
YBENNYEHNE NCNOMb30BaHUA AODAMUHOBON KUCNOTbI B CTPUATyMe
MeHblLe, YeM B ApYrux 06nactax mosra [72], KOHe4YHbIM pe3yib-
TaTOM MOXET ObITb HE3HAYUTENbHOE YBENUYeHue yposHs 3-MT B
ctpuaryme [23]. Viccnegosarus 3-MT npu nomoLyn MUKpOAKanu3a 1
BONbTAMNEPOMETPUN BbISBUII CHIXKEHNE PEAKLMM BbICBOOOXKEHNS
DA Ha ocTpble 1 NOBTOPSAIOLLMECS BO3ENCTBMA CTPECCOPOB 60siee
HW3KOW CTEMEHN (BHYTPUOPIOLWNHHBIE MHBEKLN (DN3NONOTNYECKOr0
pacTsopa, UMMOOUAN3ALMS UK YLLMUNbIBaHUE 3a XBOCT) [73, 74].

C NpuMMeHeHNEM CUCTEMbl MUKPOBOSIHOBOI (huKcauun 6bino
06HApY>XeHO 3Ha4YMTENbHOE CHUKeHue yposHei DA, 3-MT n HVA
B CTpmatyme Mbilei nuHum R6/2 B Bo3pacte 8 u 12 Henens,
napannensHoe ABuratenbHOMY AeUUUTY Y 3TUX MblLLen [75, 76].
AnanoruyHbiM 06pa3om B HECKOMTbKMX UCCNEL0BaHUsAX CO06LLa-
J10Cb O CHMXeHWUM ypoBHA HVA B CMHHOMO3r0OBOW XWUAKOCTW Y
NauneHToB ¢ 60/1e3HbI0 MEHTUHITOHA [0 MAEHTU(UKALKUKN TeHa
HTT [77-79]. bbino nokasaHo, 4to notepe DA npeAaLecTBoBano
n3meHeHne metabonuama DA, T.e. CHKeHue ypoBHen 3-MT u HVA,
B CTpMaTyme n N106HOI Kope 4-HeLefibHbIX MOTOPHO 6eCCUMNTOM-
HbIX Mbiwwen R6/2 [76]. CHuxeHne cooTHowenus 3-MT/DA n HVA/
DA B KOHTeKCTe CHuXeHus ypoBHeit DA [80] cornacyetcs ¢ 6onee
NPAMbIMU U3MEPEHUAMU CHUKEHUS BbICBOOOXAeHNA DA [81, 82].

113BeCTHO, 4TO DA Urpaet BaxHyo ponb B OYHKLMOHUPOBAHNY
LiEHTPANIbHOIA HEPBHOW CUCTEMbI, 0Ka3blBast BANSHIE HA PA3NNYHbIE
MPOSIBNIEHNS NCUXMYECKOIA [IEATENbHOCTM XXIUBOTHBIX 11 YenoBeka [83,
84]. bblno NokKasaHo, 4TO MO3roBble NpoLecchl ¢ yyacTuem DA B
3HAYNTENbBHOW CTENEHN HApYLLIAKOTCA NPY pasBuTUK aenpeccum [85].
YCTaHOBMEHO, YTO aKTMBaLKA runnokamnanbHbix D1/D5-peuentopos
YCTpaHseT AnuTeNbHyto aenpeccuto [36, 86]. BeposaTHo, Nogo6HbIe
N3MEHEHNS B HEMPOHHBIX CETAX ABAATCA OLHUM U3 KITHOHYEBbIX
MeXaH1U3MOB 06ecreyeHuns yCIoBHO-PeIIEKTPOHON LeATeNIbHOCTY
moa3ra [87].

HanbonbLuee ysenuyeHne 3-MT Habntoganocs B rpynnax 1, 3,4 u
510 CpaBHEHMIO C KOHTpONEM. YunTbiBas, 410 DA pasHbIMi nyTAMK
meTabonuampyetca 8 3-MT n DOPAC npu nomowin hepmMeHTOB
KOMT n MOA, co0TBETCTBEHHO, MOXHO NPEANO0XMUTb, 4TO 6onee
BbICOKUI ypoBeHb pactuensiedns DA fo 3-MT Habnogancs Bo Bcex
rpynnax, Kpome rpynnbl AeHTanbHOI UMNAAHTaUMKN. YBENNYEHNE
meta6onuama DA no nytn DOPAC 6bin 0TMEHEH NnLb B Fpynnax
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CENTOMMACTUKMN, CUHYC-NUTUHIA C JeHTaNbHOA UMMNAHTALWEeNR 1
OCJIOXKHEHHOr0 raitMopoToMuUeit cuHyc-nugTuHra. MoxHo cae-
naTtb BbIBOJ, 4TO BbIGPOC DA B rUnnokamne Kak Helipomenuaropa,
Bo3aencTeytoLero Ha D1/D5 podhammnHoBble peLenTopbl U MHAY-
UMPYIOLLEro AUTENIbHYH0 MOTEHLMALMI0 MUPAMULHBIX HEAPOHOB
cy6nons CA1 npu aphepeHTHbIX CTUMYNAx CO CTOPOHbI Konnare-
panei LLaddepa, MOXHO paccmaTpusath B Ka4eCTBE MeXaHu3ma
3aWmThl (MOTEHUMMPOBAHNE Yny4LleHne 06y4eHns n namsTu) B
YCMOBUAX XMPYPru4eCcKoro CTpecca, ¢ OAHON CTOPOHbI, U NposiBe-
HWA Hea[leKBATHOI rMnepumMnybcauny B 061acTb runnokamna npu
HapacTaHun peakunii fesagontaumm, ¢ gpyroi [88].

OtHowweHuns HVA/DA, DOPACG/DA MoryT oTpaXatb akTWBHOCTb
AohamnHeprn4eckon akTUBHOCTU rOMOBHOro mo3ra [24, 89].
XpOHUYECKNIA CTPECC CBSA3AH C MOBbILLEHNEM YPOBHS HOpafpeHa-
NMHA (MUHEaneBMaHoro Tena 1 runnokamna) u DA (HVA/DA, DOPAC/
DA) B npedppoHTansHoi kope [90, 91]. Takum 06pa3om, XpoHu4e-
CKWI CTPECC NpoBoLumpyeT cHimkeHue nokasarenei HVA/DA, DOPAC/
DA. B npyrom nccnenoBaHui Ha npuMepe XPOHUYECKOro CTpecea y
KpbIC 6bIN0 NOKa3aHo, 470 ypoBHU DOPAC B n06HOII KOpe 1 B run-
nokamne NoBbILIANNCH, KPOME TOr0, B rMNNOKamne Habntoaanocb
noBblLLeHHoe cooTHowweHune 5-HIAA/5-HT. B runotanamyce 6binu
cHuXeHbl yposHu HVA n DOPAC, a Takxe cooTHoweHue DOPAC/
DA. XpOoHUYeCKnii CTPeCC BbI3bIBAN CHUKEHWE MACChl HAAMOYeY-
HUKOB. bbIf0 YCTAHOBIIEHO, Y4TO XPOHUYECKMIA NEPeMEHHbI CTpecc
BbI3bIBAET CHIKEHUE A0(AMUHEPTNYECKON HENPOTPAHCMUCCUN B
runotanamyce. Takxe HabMO4aNNUCh NOBbILLEHHbIE YPOBHU MeTa-
6onutos DA B kope u runnokamne [92]. Bo Bpems X3HAnuHra y
KpbIC-camuoB ypoBeHb DA ero meTabosMToB yBESIMYMBAETCA, YTO
BbipaXaetcs B nosbilweHnn DOPAC/DA B runnokamne, MUHAane-
BuaHom Tene, MNDOK [93].

B runotanamyce npu XpoHW4eCKOM CTpecce HabnoLaeTcs CHU-
XXeHne J0(aMUHEPTrN4eCcKOn akTUBHOCTH, O YeM CBUAETENbCTBYET
CHXeHue cooTHoLeHuii HVA/DA n DOPAC/DA [92]. YmeHbLueHue
co0THOLWeHNA 3-MT/DA n DOPAC/DA B HacTosLLEM UCCIIeA0BaHIUM
BO 2-11, 4-i1 n 5-1 rpynnax, a Takxxe HVA/DA B 4-it n 5-i4 rpyn-
nax CBMAETENbCTBYET O TOM, 4TO MOJENIMPOBAHNE XUPYPTUYECKNX
BMELLATeNIbCTB B 06/1aCTI BEPXHE 4YentocTu, a Takxe B 061actu
BEPXHEYEJIIOCTHOM Nasyxu NPOBOLMPYET BbICOKWUIA CTPECC-OTBET,
KOTOPbIV NepexoanT B (hasy aesafantaluu.

3aknouenue

Mpu NpoBeaeHN MOLENMPOBAHUS CUHYC-NUATIHIA C OJHOMO-
MEHTHOW UMNNAHTaLNer (4-9 rpynna) U LeHTanbHON MNnaHTaLum,
OCMOXHEHHOW ranMopoToMuent (5-9 rpynna), 0TME4aeTcs POCT KOH-
ueHTpaummn metabonutos DA 3-MT, HVA n DOPAC 1 0aHOBPEMEHHO
CHUKeHUEe A0GhaMUHEPrnYEecKoii akTUBHOCTI FMNNOKaMnanbHOo
thopmaumm no cpaBHEHWO C MOLENNPOBAHNEM CENTONNACTUKI
1 NPOCTbIM MOBPEXEHNEM aNTbBEONAPHOr0 OTPOCTKA BEPXHEN
YesIloCTU. XMpyprideckas TpaBma npu MOAeNMPOBaHNN onepauuii
B M0JI0CTN HOCA, OKOMIOHOCOBbIX Ma3yXax 1 anbBeONsSpPHOM 0TPOCTKE
BEPXHEI YeNtOCTN Y KPbIC MPOBOLMPYET BbIPAXKEHHbIA CTPECCOPHBIN
0TBET AOhaMUHEPTUYECKO CUCTEMbI TMNNOKAMNA, YTO MOXHO
WHTEPNPETMPOBATb KaK CPbIB aAanTaLMOHHbIX MEXaHN3MOB U pa3-
BUTWE ie3afanTaly B paHHEM MocneonepaunoHHOM nepuose.

JIUTEPATYPA/REFERENCES

1. Nosulya E.V. Medically-induced rhinitis. Vestn. Otorinolaringol.
2017;82(3):84—90 (In Russ.). Doi: 10.17116/otorino201782384-90.

-

ORIGINAL RESEARCH ARTICLES




OPUITMHAJIbHbIE CTATbU

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

Nosulya E.V., Kim 1.A. The modern strategies for the treatment of allergic
rhinitis. Vestn. Otorinolaringol. 2016,81(2):74—6 (In Russ.). Doi: 10.17116/
otorino201681274-76.

Popadyuk V.1I., Kastyro 1.V., Korshunova I.A., et al. G-1082A4 IL-10
polymorphism as a predictor of adenoid hypertrophy in children with human
herpes virus. Med. Council. 2023;(1):46—54 (In Russ.). Doi: 10.21518/
ms2022-025.

Korolev A.G., Shmaevsky P.E., Mnatsakanyan A.G., et al. Changes in the
[frequency range of heart rate variability in rats under simulated deprivation of
the olfactory analyzer in the peripheral and central regions. Head and neck.
Rus. J. 2023;11(2):38—43 (In Russ.). Doi: 10.25792/HN.2023.11.2.38—43.
Reshetov 1.V., Kastyro I.V., Korenev S.V., et al. Photobiomodulation of oral
mucositis in chemoradiotherapy for head and neck cancer. Head and neck.
Rus. J. 2023;11(2):65—74 (In Russ.). Doi: 10.25792/HN.2023.11.2.65—74.
Kim D.H., Kim S.W., Hwang S.H. Efficacy and safety of endoscopic septoplasty
Jfor treating nasal septal deviations compared with conventional septoplasty: A
systematic review and meta-analysis. Clin. Otolaryngol. 2023;48(2):108—21.

Doi: 10.1111/coa.14021.

Popadyuk V.1I., Kastyro 1.V., Ermakova N.V., Torshin V.I. Septoplasty
and tonsillectomy: acute stress response as a measure of effectiveness of
local anesthetics. Vestn. Otorinolaringol. 2016;,81(3):7—11 (In Russ.). Doi:
10.17116/0torino20168137-11.

Candotto V., Gallusi G., Piva A., et al. Complications in sinus lift. J. Biol.

Regul. Homeost. Agents. 2020;34(1 Suppl. 1):139—42.

Alessandri-Bonetti M., Costantino A., Cottone G., et al. Efficacy of Septoplasty
in Patients with Nasal Obstruction: A Systematic Review and Meta-analysis.

Laryngoscope 2023. Doi: 10.1002/lary.30684.

Ivanova P.P., lliev G. Nasal Packing in Septal Surgery: A Narrative Review.

Cureus. 2023;15(3):36488. Doi: 10.7759/cureus.36488.

Ghosh S.K., Dutta M., Haldar D. Role of Bilateral Inferior Turbinoplasty
as an Adjunct to Septoplasty in Improving Nasal Obstruction and Subjective
Performance in Patients With Deviated Nasal Septum Associated With
Allergic Rhinitis: An Interventional, Prospective Study. Ear. Nose Throat. J.

2023;102(7):445—52. Doi: 10.1177/01455613211015440.

Romandini M., Ruales-Carrera E., Sadilina S., et al. Minimal invasiveness
at dental implant placement: A systematic review with meta-analyses on
[apless fully guided surgery. Periodontol. 2023,;91(1):89—112. Doi: 10.1111/
prd. 12440.

Ozkan A., Cakir D.A., Tezel H., et al. Dental Implants and Implant
Coatings: A Focus on Their Toxicity and Safety. J. Environ. Pathol. Toxicol.

Oncol. 2023;42(2):31—4. Doi: 10.1615/JEnvironPatholToxicolOncol.

2022043467.

Silva L.D., de Lima V.N., Faverani L.P., et al. Maxillary sinus lift surgery-
with or without graft material? A systematic review. Int. J. Oral Maxillofac.

Surg. 2016;45(12):1570—6. Doi: 10.1016/j.ijom.2016.09.023.

Stern A., Green J. Sinus lift procedures: an overview of current techniques.

Dent. Clin. North Am. 2012;56(1):219—33. Doi: 10.1016/j.cden.2011.09.003.

Kastyro 1.V., Khamidulin G.V., Dyachenko Yu.E., et al. Analysis of p53
protein expression and formation of dark neurons in the hippocampus of rats
during septoplasty modeling. Rus. Rhinol. 2023;31(1):27—36 (In Russ.). Doi:
10.33594/000000605.

Igrunkova A., Fayzullin A., Serejnikova N., et al. Beneficial Effects of
Dinitrosyl Iron Complexes on Wound Healing Compared to Commercial
Nitric Oxide Plasma Generator. Int. J. Mol. Sci. 2023;24:4439. Doi: 10.3390/
ijms24054439.

Bloom J.D., Kaplan S.E., Bleier B.S., Goldstein S.A. Septoplasty complications:
avoidance and management. Otolaryngol. Clin. North Am. 2009;42(3):463—
81. Doi: 10.1016/j.0tc.2009.04.011.

Ketcham A.S., Han J.K. Complications and management of septoplasty.
Otolaryngol. Clin. North Am. 2010;43(4):897—904. Doi: 10.1016/].

01¢.2010.04.013.

20.

21.

22.

23.

24.

25.

26.

27.

26.

29.

30.

31

32.

33.

34.

35.

36.

Kim S.J., Chang D.S., Choi M.S., et al. Efficacy of nasal septal splints for
preventing complications afier septoplasty: A meta-analysis. Am. J. Otolaryngol.
2021;42(3):102389. Doi: 10.1016/j.amjoto.2020.102389.

Yudin D.K., Mozgovoy V.V., Kosyreva T.F., et al. Prevention of
anesthesiological complications during dental implantation. Head and neck.
Rus. J. 2022;10(3):60—3 (In Russ.). Doi: 10.25792/HN.2022.10.3.60—63.
Silva-Gomez A.B., Rojas D., Juarez 1., Flores G. Decreased dendritic
spine density on prefrontal cortical and hippocampal pyramidal neurons
in postweaning social isolation rats. Brain Res. 2003;983(1):128—36. Doi:
10.1016/50006-8993(03)03042-7.

Chrapusta S.J., Egan M.F., Wyatt R.J., et al. Neonatal ventral hippocampal
damage modifies serum corticosterone and dopamine release responses to acute
Jfootshock in adult Sprague-Dawley rats. Synapse. 2003;47(4):270—7. Doi:
10.1002/syn.10179.

Robinson R., Krishnakumar A., Paulose C.S. Enhanced dopamine D1 and
D2 receptor gene expression in the hippocampus of hypoglycaemic and diabetic
rats. Cell. Mol. Neurobiol. 2009;29(3):365—7. Doi: 10.1007/s10571-008-
9328-4.

Wilson C.B., Ebenezer P.J., McLaughlin L.D., Francis J. Predator exposure/
psychosocial stress animal model of post-traumatic stress disorder modulates
neurotransmitters in the rat hippocampus and prefrontal cortex. PLoS One.
2014,9(2):89104. Doi: 10.1371/journal.pone.0089104.

Larosa A., Wong T.P. The hippocampus in stress susceptibility and resilience:
Reviewing molecular and functional markers. Prog. Neuropsychopharmacol.
Biol. Psychiatry. 2022;119:110601. Doi: 10.1016/j.pnpbp.2022.110601.
Idunkova A., Lacinova L., Dubiel-Hoppanova L. Stress, depression, and
hippocampus: from biochemistry to electrophysiology. Gen. Physiol. Biophys.
2023;42(2):107—22. Doi: 10.4149/gpb_2023001

Long K.L.P., Muroy S.E., Sorooshyari S.K., et al. Transcriptomic profiles of
stress susceptibility and resilience in the amygdala and hippocampus. BioRxiv.
2023. Doi: 10.1101/2023.02.08.527777.

Kastyro I.V., Reshetov 1.V., Khamidulin G.V., et al. The Effect of Surgical
Trauma in the Nasal Cavity on the Behavior in the Open Field and the
Autonomic Nervous System of Rats. Dokl. Biochem. Biophys. 2020;492:121—
3. Doi: 10.1134/51607672920030023.

Kastyro 1.V., Romanko Yu.S., Muradov G.M., et al. Photobiomodulation of
acute pain syndrome after septoplasty. Biomed. Photon. 2021;10(2):34—41
(In Russ.). Doi: 10.24931/2413-9432-2021- 10-2-34-41.

Dragunova S.G., Kosyreva T.F., Severina E.A., et al. Comparison of the

effect of experimental simulation of sinus lifting and septoplasty in rats on
changes in the sympathetic and parasympathetic nervous systems. Head
and neck. Rus. J. 2022;10(2, Suppl. 2):145—9 (In Russ.). Doi: 10.25792/
HN.2022.10.2.52.145- 149.

Kastyro 1.V., Reshetov 1.V., Popadyuk V.1., et al. Studying the physiological
effects of a new model of septoplasty in rats. Head and Neck. Rus. J.
2020;8(2):33—8 (In Russ.). Doi: 10.25792/HN.2020.8.2.33—38.

Kastyro 1.V., Reshetov I.V., Khamidulin G.V., et al. Influence of Surgical
Trauma in the Nasal Cavity on the Expression of p53 Protein in the
Hippocampus of Rats. Dokl. Biochem. Biophys. 2021;497:99—103. Doi:
10.1134/5160767292102006X.

Kasabov K.A., Shakhovtsev D.A., Malyshev N.V., et al. Changes in
Monoamine Levels in BALB/c and 57Bl/6N Mice in Response to Acute Stress
with Different Controllability. Bull. Exp. Biol. Med. 2019;167(5):610—5. Doi:
10.1007/510517-019-04581-2.

Shirenova S.D., Khlebnikova N.N., Narkevich V.B., et al. Nine-month-long
Social Isolation Changes the Levels of Monoamines in the Brain Structures of
Rats: A Comparative Study of Neurochemistry and Behavior. Neurochem. Res.
2023;48(6):1755—74. Doi: 10.1007/511064-023-03858-3.

Raevski K.S., Sotnikova T.D., Ga netdinov R.R. The brain dopaminergic
systems: receptor heterogeneity, functional role and pharmacological
regulation. Usp. Fiziol. Nauk. 1996,27(4):3—29 (In Russ.).

FOFTIOBA U LLUES1 POCCUNCKUNN XXYPHAI Tom 12, Ne3 - 2024




37.

38.

39.

40.

41.

42.

43.

4,

45.

46.

47.

48.

49.

50.

51

52,

53.

Loseva E.V., Loginova N.A., Mezentseva M.V., et al. Immunological
parameters of the blood and monoamine content in the brain of rats during
long-term overcrowding. Bull. Exp. Biol. Med. 2013;155(4):470—3. Doi:
10.1007/510517-013-2181-6.

Anderson D.G., Florang V.R., Schamp J.H., et al. Antioxidant-mediated
modulation of protein reactivity for 3,4- Dihydroxyphenylacetaldehyde, a toxic
dopamine metabolite. Chem. Res. Toxicol. 2016,29:1098—107. Doi: 10.1021/
acs.chemrestox.5b00528.

Kokhan V.S., Lebedeva-Georgievskaya K.B., Kudrin V.S., et al. An
investigation of the single and combined effects of hypogravity and ionizing
radiation on brain monoamine metabolism and rats' behavior. Life Sci. Space
Res. (Amst.). 2019;20:12—9. Doi: 10.1016/}.1ssr.2018.11.003.

Park S.C. Neurogenesis and antidepressant action. Cell. Tissue Res.
2019;377(1):95—106. Doi: 10.1007/5s00441-019-03043-5.

Liu X., Hao J., Yao E., et al. Polyunsaturated fatty acid supplement alleviates
depression-incident cognitive dysfunction by protecting the cerebrovascular
and glymphatic systems. Brain Behav. Immun. 2020;89:357—70. Doi:
10.1016/).bbi.2020.07.022.

Adachi N., Sakhri F.Z., Ikemoto H., et al. Kamikihito rescued depressive-
like behaviors and hippocampus neurogenesis in chronic restraint stress
rats. J. Tradit. Complement Med. 2021;12(2):172—9. Doi: 10.1016/j.
Jteme.2021.08.001.

Kobayashi K., Shikano K., Kuroiwa M., et al. Noradrenaline activation
of hippocampal dopamine D1 receptors promotes antidepressant effects.
Proc. Natl. Acad. Sci. U S A. 2022;119(33):211790311. Doi: 10.1073/
pnas.2117903119.

Sarkisova K.Y., Fedosova E.A., Shatskova A.B., et al. Maternal Methyl-
Enriched Diet Increases Dopaminergic Tone of the Mesolimbic Brain System
in Adult Offspring of WAG/Rij Rats. Dokl. Biol. Sci. 2022;506(1):145—9.
Doi: 10.1134/5001249662205012X.

Mousseau D.D., Baker G.B. Recent developments in the regulation of
monoamine oxidase form and function: is the current model restricting our
understanding of the breadth of contribution of monoamine oxidase to brain
dysfunction? Curr. Topic. Med. Chemistry. 2012;12(20):2163—217. Doi:
10.2174/156802612805219969.

Judrez Olguin H., Calderén Guzmdn D., Herndndez Garcia E.,
Barragdn Mejia G. The Role of Dopamine and Its Dysfunction as a
Consequence of Oxidative Stress. Oxid. Med. Cell. Longev. 2016. Doi:
10.1155/2016/9730467.

Rauste-von Wright M., Frankenhaeuser M. Females’ emotionality
as reflected in the excretion of the dopamine metabolite HVA
during mental stress. Psychol. Rep. 1989;64:856—8. Doi: 10.2466/
pr0.1989.64.3.856.

Kendler K.S., Mohs R.C., Davis K.L. The effects of diet and physical
activity on plasma homovanillic acid in normal human subjects. Psych. Res.
1983;8:215—23. Doi: 10.1016/0165-1781(83)90065-3.

Sumiyoshi T., Yotsutsuji Y., Kurachi M., et al. Effect of mental stress on
plasma homovanillic acid in healthy human subjects. Neuropsychopharmacol.
1998, 19:70—3. Doi: 10.1016/50893-133X(98)00005-0.

Watanabe T., Iba H., Moriyama H., et al. Sansoninto attenuates aggressive
behavior and increases levels of homovanillic acid, a dopamine metabolite, in
social isolation-reared mice. J. Tradit. Complement. Med. 2021;12(3):243—
9. Doi: 10.1016/j jtcme.2021.08.006.

Maeda H., Sato T., Maki S. Effects of dopamine agonists on hypothalamic
defensive attack in cats. Physiol. Behav. 1985;35(1):89—92.

Maeda H. Effects of psychotropic drugs upon the hypothalamic rage response
in cats. Folia Psychiatr. Neurol. Jpn. 1976;30(4):539—46. Doi: 10.1111/
J.1440-1819.1976.tb02676.x.

Rodriguez-Arias M., Navarrete F., Daza-Losada M. CB1 cannabinoid
receptor-mediated aggressive behavior. Neuropharmacol. 2013;75:172—80.
Doi: 10.1016/j.neuropharm.2013.07.013.

HEAD AND NECK RUSSIAN JOURNAL Vol 12, Ne3 - 2024

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

ORIGINAL RESEARCH ARTICLES | %

Ginsberg S.D., Che S., Hashim A. Differential regulation of catechol-
Omethyltransferase expression in a mouse model of aggression. Brain Struct.
Funct. 2011;216(4):347—56. Doi: 10.1007/500429-011-0315-z.
Karhunen T., Tilgmann C., Ulmanen I., Panula P. Catechol-0O-
methyltransferase (COMT) in rat brain: immunoelectron microscopic study
with an antiserum against rat recombinant COMT protein. Neurosci. Lett.
1995;187(1):57—60. Doi: 10.1016/0304-3940(95) 11337-v.

Wang Y., Wang X., Chen J., et al. Melatonin pretreatment attenuates
acute methamphetamine-induced aggression in male ICR mice. Brain Res.
2019;1715:196—202. Doi: 10.1016/j.brainres.2019.04.002.

Chang W.H., Yeh E.K., Hu W.H., et al. Acute and chronic effects of
haloperidol on plasma and brain homovanillic acid in the rat. Biol. Psychiatr.
1986,21(4):374—81. Doi: 10.1016/0006-3223(86)90165-4.

Yuii K., Suzuki M., Kurachi M. Stress sensitization in schizophrenia.
Ann. N. Y. Acad. Sci. 2007;1113:276—90. Doi: 10.1196/annals.
1391.013.

Goldstein D.S., Holmes C., Sullivan P., et al. Elevated cerebrospinal fluid
ratios of cysteinyl-dopamine/3,4-dihydroxyphenylacetic acid in parkinsonian
synucleinopathies. Parkinsonism Relat. Disord. 2016,31:79—86. Doi:
10.1016/j.parkreldis.2016.07.009.

Crawford R.A., Bowman K.R., Cagle B.S., Doorn J.A. In vitro
inhibition of glutathione-S-transferase by dopamine and its metabolites,
3,4-dihydroxyphenylacetaldehyde and 3,4-dihydroxyphenylacetic acid.
Neurotoxicol. 2021;86:85—93. Doi: 10.1016/j.neuro.2021.07.005.
Anderson D.G., Mariappan S.V., Buettner G.R., Doorn J.A. Oxidation
of 3,4- dihydroxyphenylacetaldehyde, a toxic dopaminergic metabolite,
to a semiquinone radical and an ortho-quinone. J. Biol. Chem.
2011;286(30):26978—86. Doi: 10.1074/jbc. M111.249532.

Cagle B.S., Crawford R.A., Doorn J.A. Biogenic aldehyde-mediated
mechanisms of toxicity in neurodegenerative disease. Curr. Opin. Toxicol.
2019;13:16—21. Doi: 10.1016/j.cotox.2018.12.002.

Rabinovic A.D., Lewis D.A., Hastings T.G. Role of oxidative changes
in the degeneration of dopamine terminals after injection of neurotoxic
levels of dopamine. Neurosci. 2000;101(1):67—76. Doi: 10.1016/50306-
4522(00)00293-1.

Follmer C., Coelho-Cerqueira E., Yatabe-Franco D.Y., et al.
Oligomerization and membrane-binding properties of covalent adducts
formed by the interaction of a-Synuclein with the toxic dopamine
metabolite 3,4-Dihydroxyphenylacetaldehyde (DOPAL). J. Biol. Chem.
2015;290(46):27660—79. Doi: 10.1074/jbc. M 115.686584.

Jinsmaa Y., Sullivan P., Sharabi Y., Goldstein D.S. DOPAL is transmissible
to and oligomerizes alpha-synuclein in human glial cells. Auton. Neurosci.:
Basic Clin. 2016,194:46—51. Doi: 10.1016/j.autneu.2015.12.008.

Mexas L.M., Florang V.R., Doorn J.A. Inhibition and covalent modification
of tyrosine hydroxylase by 3,4-dihydroxyphenylacetaldehyde, a toxic
dopamine metabolite. Neurotoxicol. 2011;32(4):471—7. Doi: 10.1016/].
neuro.2011.03.013.

Vermeer L.M., Florang V.R., Doorn J.A. Catechol and aldehyde moieties
of 3,4- dihydroxyphenylacetaldehyde contribute to tyrosine hydroxylase
inhibition and neurotoxicity. Brain Res. 2012;1474:100—9. Doi: 10.1016/j.
brainres.2012.07.048.

Ploemen J.H., Van Ommen B., De Haan A., et al. Inhibition of human
glutathione S-transferases by dopamine, alpha-methyldopa and their
5-S-glutathionyl conjugates. Chem. Biol. Interact. 1994;90(1):87—99. oi:
10.1016/0009-2797(94)90113-9.

Janaky R., Varga V., Hermann A., et al. Mechanisms of L-cysteine neurotoxicity.
Neurochem. Res. 2000;25:1397—405. Doi: 10.1023/a:1007616817499.
Jinsmaa Y., Florang V.R., Rees J.N., et al. Products of oxidative stress
inhibit aldehyde oxidation and reduction pathways in dopamine catabolism
yielding elevated levels of a reactive intermediate. Chem. Res. Toxicol.
2009;22(5):835—41. Doi: 10.1021/tx800405v.




OPUITMHAJIbHbIE CTATbU

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

&5.

86.

87.

88.

Wood P.L., Altar C.A. Dopamine release in vivo from nigrostriatal, mesolimbic
and mesocortical neurons: utility of 3-methoxytyramine measurements.
Pharmacol. Rev. 1988;40(3):163—87.

Chrapusta S.J., Wyatt R.J., Masserano J.M. Effects of single and
repeated footshock on dopamine release and metabolism in the brains of
Fischer rats. J. Neurochem. 1997;68(5):2024 —31. Doi: 10.1046/;.1471-
4159.1997.68052024.x.

Lipska B.K., Chrapusta S.J., Egan M.F., Weinberger D.R. Neonatal
excitotoxic ventral hippocampal damage alters dopamine response to mild
repeated stress and to chronic haloperidol. Synapse. 1995;20(2):125—30. Doi:
10.1002/5yn.890200205.

Lillrank S.M., Lipska B.K., Kolachana B.S., Weinberger D.R.
Attenuated extracellular dopamine levels after stress and amphetamine
in the nucleus accumbens of rats with neonatal ventral hippocampal
damage. J. Neural. Transm. 1999;106(2):183—96. Doi: 10.1007/
$007020050150.

Wolf R.C., Sambataro F., Vasic N., et al. Aberrant connectivity of lateral
prefrontal networks in presymptomatic Huntington’s disease. Exp. Neurol.
2008;213(1):137—14. Doi: 10.1016/j.expneurol.2008.05.017.

Mochel F., Durant B., Durr A., Schiffmann R. Altered dopamine and
serotonin metabolism in motorically asymptomatic R6/2 mice. PLoS One.
2011;6(3):18336. Doi: 10.1371/journal.pone.0018336.

Caraceni T., Calderini G., Consolazione A., et al. Biochemical aspects of
Huntington’s chorea. J. Neurol. Neurosurg. Psychiatry. 1977;40(6):581—7.
Doi: 10.1136/jnnp.40.6.581.

Cunha L., Oliveira C.R., Diniz M., et al. Homovanilic acid in Huntington’s
disease and Sydenham’s chorea. J. Neurol. Neurosurg. Psychiatry.
1981;44:258—61. Doi: 10.1136/jnnp.44.3.258.

Stahl S.M., Thiemann S., Faull K.F., et al. Neurochemistry of dopamine
in Huntington’s dementia and normal aging. Arch. Gen. Psychiatry.
1986,43(2):161—4. Doi: 10.1001/archpsyc. 1986.01800020071009.
Altar C.A., Marien M.R., Marshall J.F. Time course of adaptations in
dopamine biosynthesis, metabolism, and release following nigrostriatal
lesions: implications for behavioral recovery from brain injury. J.
Neurochem. 1987;48(2):390—9. Doi: 10.1111/j.1471-4159.1987.
th04106.x.

Hickey M.A., Reynolds G.P., Morton A.J. The role of dopamine in motor
symptoms in the R6/2 transgenic mouse model of Huntington’s disease.
J. Neurochem. 2002;81(1):46—59. Doi: 10.1046/j.1471-4159.2002.
00804.x.

Ortiz A.N., Kurth B.J., Osterhaus G.L., Johnson M.A. Dysregulation
of intracellular dopamine stores revealed in the R6/2 mouse
striatum. J. Neurochem. 2010;112(3):755—61. Doi: 10.1111/j.1471-
4159.2009.06501.x.

Sesack S.R., Bressler C.N., D.A. Lewis Ultrastructural associations
between dopamine terminals and local circuit neurons in the monkey
prefrontal cortex: a study of calretinin-immunoreactive cells. Neurosci.
Lett. 1995;10(1):9—12. Doi: 10.1016/0304-3940(95) 12076-g.

Dick J.P., Rothwell J.C., Day B.L., et al. The bereitschaftspotential is
abnormal in Parkinson’s disease. Brain. 1989;112(1):233—44. Doi:
10.1093/brain/112.1.233.

Civelli O., Bunzow R.J., Grandy D.K. Molecular diversity of the dopamine
receptors. Ann. Rev. Pharmacol. Toxicol. 1993;32:281—307. Doi: 10.1146/
annurev.pa.33.040193.001433.

Raevski K.S. Functional role and pharmacological regulation of the
dopaminergic system of the brain. Vestn. Ross. Akad. Med. Nauk.
1998;(8):19—24 (In Russ.).

Kolotilova O.I., Koreniuk I.1., Khusainov D.R., Cheretaev I.V.
Dopaminergic brain system. Vestn. BGU. 2014,4:97—106 (In Russ.).
Silkis 1.G. The contribution of dopamine to the functioning of the

hippocampus during spatial learning (a hypothetical mechanism).

Neurochem. J. 2016,33(1):42—55. Doi: 10.7868/51027813316010131
(In Russ.).

89.  Dalla C., Antoniou K., Kokras N., et al. Sex differences in the effects of
two stress paradigms on dopaminergic neurotransmission. Physiol. Behav.
2008;93(3):595—605. Doi: 10.1016/j.physbeh.2007.10.020.

90. Beck K.D., Luine V.N. Food deprivation modulates chronic stress effects
on object recognition in male rats: role of monoamines and amino acids.
Brain Res. 1999;830(1):56—71. Doi: 10.1016/50006-8993(99)01380-3.

91.  Kokras N., Pastromas N., Papasava D., et al. Sex differences in behavioral
and neurochemical effects of gonadectomy and aromatase inhibition
in rats. Psychoneuroendocrinol. 2018;87:93—107. Doi: 10.1016/j.
psyneuen.2017.10.007.

92, Gamaro G.D., Manoli L.P., Torres I.L., et al. Effects of chronic variate
stress on feeding behavior and on monoamine levels in different rat brain
structures. Neurochem. Int. 2003;42(2):107—14. Doi: 10.1016/50197-
0186(02)00080-3.

93.  Duchesne A., Dufresne M.M., Sullivan R.M. Sex differences in
corticolimbic dopamine and serotonin systems in the rat and the effect
of postnatal handling. Prog. Neuropsychopharmacol. Biol. Psychiatry.
2009;33(2):251—61. Doi: 10.1016/j.pnpbp.2008.11.012.

ITocmynuna 16.04.2024

Tlonyuenst nonoxcumenshuie peyerzuu 22.06.24
Tpunsma é neuams 30.06.24

Received 16.04.2024

Positive reviews received 22.06.24

Accepted 30.06.24

Brxaao asmopos: C.I. [lpacynosa, HU.B. Kacmuvipo — paspabomka Konyenyuu
u Qduzaiina, 000CHO8aHUe DYKONUCU, NPOBEPKA KPUMUYECKU BAICHO2O
UHMEANeKMYANbHO20 CO0ePICAHUs, OKOHUameAnbHOe ymeepiyucoenue 0s
nybauxayuu pykonucu. A.U. Yepronee — paspabomka Konuenyuu u ou3aiua,
anaauz u unmepnpemayus dannvix. U.B. Kacmoipo — okonuwamenvnoe
ymeepycdenue oas nybaukayuu pykonucu. /J.B. Topdees, J.A. [luwkosa,
K.I1. lllanamos, C.TI Jlpacynosa, H.E. Cenun — anaru3s u unmepnpemauusi OGHHbIX.
K.I1. lllanamos — pedakmuposarue pykonucu, OKOH4amenbHoe ymeepicoexue ois
nyoauKauuy pyKonucu.

Contribution of the authors: S.G. Dragunova, 1.V. Kastyro — concept and design
of the study, planning the manuscript, editing the manuscript, final approval of the
manuscript. A.1. Chernolev — concept and design of the study, data analysis and
interpretation. D.V. Gordeev, D.A. Shishkova, K.P. Shalamov, S.G. Dragunova,
N.E. Senin — data analysis and interpretation. K.P. Shalamov — editing of the

manuscript, final approval of the manuscript.

Wuchopmaumns 06 asTopax:

Jpaeyrnosa Ceemaana [eHHadbegHa — K.M.H., acCUcmenm Kageopsi CmomMamonoeuu
demckoeo 6o3pacma u opmodonmuu MU PYJIH um. I1. JTymymbot. Adpec: 117198
Mockea, ya. Mukayxo-Makaas, 0. 8; dragunova.s@bk.ru. ORCID: https.//orcid.
0rg/0000-0003-2497-2253.

Topoees Jlanuun Badumosuu — opounamop Kagheopsi omopuHosapuHeonoeuu,
Poccuiickuii ynusepcumem opyxcovt Hapodog um. I1. Jlymymov. Aopec: 111398
Mockea, yn. Mukayxo-Makaas, 0. 6; e-mail: dr.danila@yandex.ru. ORCID: 0000-
0003-3322-5380.

Yepronee Anra Havunuuna — K.M.H., OoueHm Kageopsi OMOPUHONAPUHLON0UL
Poccuiickuii ynusepcumem opyxcovt Hapooog um. I1. JTymymov. Aopec: 111398
Mockea, ya. Mukayxo-Makaas, 0. 6; e-mail: acernolev@yandex.ru. ORCID:
https.//orcid.org/0000-0003-3082-3182.

luwkosa Jdapes Anexceesrna — cmydenmia VI kypea Poccuiickuii ynusepcumem
dpyaucovl Hapodos um. I1. Jlymymoor. Adpec: 117198 Mockea, ya. Mukayxo-
Makaas, 0. 8; dasha2011-1999@mail.ru. ORCID: https.//orcid.org/0000-0003-
3854-0873.

FOFTIOBA U LLUES1 POCCUNCKUNN XXYPHAI Tom 12, Ne3 - 2024




Illanamos Koncmanmun [asnosuu — cmydenm VIkypca Poccuiickuii ynusepcumem
dpyaucOl Hapodos um. I1. JTymymoot. Adpec: 117198 Mockea, ya. Mukayxo-Maxkaas,
0. 8; snailik2001@mail.ru. ORCID: https://orcid.org/0000-0002-0563-2694.
Tlonaowk Basrenmun Heanosuy — 0.m.H., hpogeccop, dekan PHMO PYIIH,
3agedyrowuii kaghedpoii omopuronapuneonoeuu, dekan PHMO MU, Poccuiickuii
yHusepcumem 0pyxcovl Hapooos um. I1. Jlymymoo. Adpec: 111398 Mockea, ya.
Mukayxo-Makaas, 0. 6; e-mail: popadyuk_vi@pfur.ru. ORCID: 0000-0003-3309-
4683.

Kacmoipo Heops Baadumuposuy — 0.m.H., npogeccop Kagedpsl naacmuueckoil
xupypeuu, npogeccop kaghedpsl KAUHUHECKOU (PUUOA0UU U HEACKAPCMEEHHbIX
Memodoe mepanuu Poccutickuii ynusepcumem opyic6ol Hapoooe um. I1. Jlymymos.
Adpec: 111398 Mockea, ya. Mukayxo-Maxaas, 0. 6. e-mail: ikastyro@ gmail.com.
ORCID: 0000-0001-6134-3080.

Cenun Huxuma Eseenveeuu — cmydenm V kypca @I'bEOY BO Poccuiickuii
yHueepcumem meouvunvt Munzopasa P®. Adpec: 111398 Mockea, ya. Kyckosckas
61. 1A ¢ 4; e-mail: nikitka.rop@bk.ru. ORCID: 0009-0007-7067-0324.
Kapmawesa Aana Dedoposna — 0.m.H., npogeccop kageopsl naacmuyeckoi
xupypeuu PYIH um. I1. JTymymout, 117198, Mockea, yr. M.-Makaas, 0.8,
Kartasheva_af@pfur.ru, ORCID: 0000-0002-8533-301X

Tanvwun Heops Bopucoeuu— 0.m.H., doyenm, 3asedyrnujuil Kageopoi
naacmuuecxkoi xupypeuu PYJIH um. I1. Jlymymowi, 117198, Mockea, ya.
M.-Makanas, 0.8, gibdoc@yandex.ru ORCID: 0000-0001-5766-9416

bapannuk Muxaun Heanosuu— 0.m.H., npogheccop Kagpedpsl niacmu4eckoi
xupypeuu PYJIH um. I1. Jlymyméor, 117198, Mockea, ya. M.-Makaas, 0.8,
barannik_mi@pfur.ru, ORCID: 0000-0002-6540-3252

Capuieun ITasen Banepvesuu — 0.m.1. npogheccop Kageopsl naacmu4eckoi xupypeuu
PYIIH um. IT. Jlymymb6ut, 117198, Mockea, ya. M.-Makaas, 0.8, sarygin_pv@pfur.
ru, ORCID: 0000-0003-3787-2147

Information about the authors:

Svetlana Gennadievha Dragunova — Surgical dentist, Candidate of Medical
Sciences, Assistant of the Department of Pediatric Dentistry and Orthodontics,
Peoples' Friendship University of Russia, RUDN University. Address: 8§ Miklukho-
Maklaya str., 1171988 Moscow; e-mail: dragunova.s@ bk.ru. ORCID: 0000-0003-
2497-2253.

Daniil Vadimovich Gordeev — Resident, Department of Otorhinolaryngology,
Peoples’ Friendship University of Russia. Address: 8 Miklukho-Maklaya str.,
1171988 Moscow, e-mail: dr.danila@ yandex.ru. ORCID: 0000-0003-3322-5380.

HEAD AND NECK RUSSIAN JOURNAL Vol 12, Ne3 - 2024

ORIGINAL RESEARCH ARTICLES | %

Anna llyinichna Chernolev— Candidate of Medical Sciences, Associate Professor
of the Department of Otorhinolaryngology, Peoples' Friendship University of Russia.
Address: 8§ Miklukho-Maklaya str., 1171988 Moscow, e-mail: chernolev-ai@rudn.
ru. ORCID: https://orcid.org/0000-0003-3082-3182.

Daria Alekseeva Shishkova — 6th year Medical Student, Peoples' Friendship
University of Russia. Address: 8 Miklukho-Maklaya str., 1171988 Moscow,
e-mail: dasha2011-1999@mail.ru. ORCID: https://orcid.org/0000-0003-
3854-0873.

Konstantin Pavlovich Shalamov — 6th year Medical Student, Peoples' Friendship
University of Russia. Address: 8 Miklukho-Maklaya str., 1171988 Moscow; e-mail:
snailik2001@mail.ru. ORCID: https.//orcid.org/0000-0002-0563-2694.

Valentin Ivanovich Popadyuk — Doctor of Medical Sciences, Professor, Dean
of the Faculty of Continuing Medical Education, Head of the Department of
Otorhinolaryngology, Peoples' Friendship University of Russia. Address: 8 Miklukho-
Maklaya str., 1171988 Moscow, e-mail: popadyuk_vi@pfur.ru. ORCID: 0000-
0003-3309-4683.

Igor Viadimirovich Kastyro — Doctor of Medical Sciences, Professor of the
Department of Plastic Surgery, Professor of the Department of Clinical Physiology
and Non-Drug Therapy Methods, Peoples’ Friendship University of Russia. Address:
8 Miklukho-Maklaya str., 1171988 Moscow, e-mail: ikastyro@gmail. com. ORCID:
0000-0001-6134-3080.

Nikita Evgenievich Senin — 5th year Medical Student, FSBEI HE "Russian
University of Medicine” of the Ministry of Healthcare of the Russian Federation.
Address: 1A Kuskovskaya str., bldg.4, 111398 Moscow; e-mail: nikitka.rop@bk.ru.
ORCID: 0009-0007-7067-0324.

Alla Fedorovna Kartasheva — Doctor of Medical Sciences, Professor of the
Department of Plastic Surgery of the RUDN University, 117198, Moscow, st.
M.-Maklaya, 8, Kartasheva_af@pfur.ru, ORCID: 0000-0002-8533-301X

Igor Borisovich Ganshin — Doctor of Medical Sciences, Associate Professor, Head
of the Department of Plastic Surgery of the RUDN University, 117198, Moscow, st.
M.-Maklaya, 8, gibdoc@yandex.ru ORCID: 0000-0001-5766-9416

Ivanovich Barannik Mikhail — Doctor of Medical Sciences, Professor
of the Department of Plastic Surgery of the RUDN University, 117198,
Moscow, st. M.-Maklaya, 8, barannik_mi@pfur.ru, ORCID: 0000-0002-
6540-3252

Pavel Valerievich Sarygin — Doctor of Medical Sciences Professor of the Department
of Plastic Surgery of the RUDN University, 117198, Moscow, st. M.-Maklaya, 8,
sarygin_pv@pfur.ru, ORCID: 0000-0003-3787-2147




