DOI: 10.35925/1683-3051-2025-947 OpurnHanbHag ctatba | Original article

@ ® ") Check for updates
UHTOKCHMKaLmS nepcoHasia 3aKUCbI0 a30Ta BO BpeMA
npoeegeHund CTOMaTONIOrMYEeCcKOM cepaLmm:

HeBMAMMaa npodaema ¢ 60nbWKUMU NOCNEACTBUAMMU
O.B.T'yneHnko*

Kyb6anckuti zocydapcmeennbiii meduyuHckuii ynusepcumem, Kpacnodap, Poccuiickas @edepayus

AHHOTALMUA

AxmyanbHocme. 3akKUCh a30THO-KucaoponHas cegauusi (3AKC) mmpoko nipyumMensieTcst B Poccum ¢ Hauana 2000-x rofos.
Ona npusHaHa 3¢eKTMBHBIM METOIOM YIIPaBJIeHNS TTOBeIeHIeM HEKOOIIepaTUBHBIX MMalIeEHTOB. BMecTe ¢ TeM, HECMO-
TpsI Ha TIpeoO/IaaHye TO3UTUBHBIX OLIEHOK ee 6e30IacHOCTU U 3P GEKTUBHOCTH, CYIIECTBYET HEIOCTATOK MCC/IeIOBAHMIA
HEeraTMBHbIX ITOCJIEACTBUI U PUCKOB, CBSI3aHHBIX C UCIOMb30BaHMeM 3akuck azota (N2O) Kak 1S MMalyieHToB, TaK 1 JJIs1 Me-
IUIIMHCKOTO repcoHaa. Llemb. CTpyKTypupoBaTh MHPOPMAIIO, KOTOpast IIO3BOJIUT CTOMaToioram, paboraroumm ¢ 3AKC,
MWHVMU3UPOBATH €€ TIOTeHIMATbHYI0 TOKCMYHOCTb [IJIst BCETO KOHTAKTUPYIOIETO repcoHana. Mamepuanst u memoost. [17is
0630pa 6bUIM TTPOAHAIM3MPOBAHBI MTYOIMKALIMM U3 MEKIYHAPOIHBIX M POCCUICKMX 0a3 JaHHbBIX 3a rocieanue 30 jeT mno
K/TIOUeBbIM TePMIMHAM, CBSI3aHHBIM C BO3Z€/CTBMEM 3aKMCHU a30Ta Ha CTOMATOIOTMUeCKMii iepcoHat. [leppoHavyaibHbIi OT-
60p BK/TIOYAJ M3yueHe Ha3BaHWi1 ¥ aHHOTalIMiA, ITOC/Ie KOTOPOTO OCTABIINMECS CTaTby U3YJa/IiCh B TOJTHOM 06beMe TeKCTa.
Bcero n3 145 HaliIeHHbIX MCTOYHMKOB BhIOpaHb! 33 Hambojiee sHaUMMble MccienoBaHus. Pesynsmameot. NoO, puMeHsie-
Masi B cTomaTtosiormu 6osee 150 jieT, 06/1ajaeT 3HAUUTETbHOM TOKCUYHOCTBIO, CTABSINE 1o, COMHEeHMe ee 6e30IacHOCTb.
OCHOBHOJ1 MeXaHI3M Bpefa — HeobpaTMOe OKVCIeHNe BUTaMIHA By, YTO HapyIIaeT KiaroueBble mporiecchl: cuHTe3 JJHK,
MeIMHa, MeTabo/M3M TOMOLMCcTeMHA 1 (HOJMEeBOM KUCIOThI. ['PyIITbl MaKCMMAaIbHOTO PUCKA: CTOMATOIOTMYeCKit riepco-
HaJI (XpOHMUYECKOe BO3AENCTBIeE), oy ¢ medunutoM B,,/donatos, BposkmeHHOI MyTanyei rena MTHFR, XpoHMuecKuMm
3a00/1eBaHMSIMU (AyTOMMMYHHBIE, I1abeT), bepeMeHHbIe JKeHIIVHBI 1 Ip. OCTpbIe MOCIENCTBIS IJIsI IIEPCOHAJIA: TOJIOBOKPY-
SKeHMe, TOIHOTA, CHYDKEHME KOTHUTUBHBIX ¥ MOTOPHBIX (QYHKIVI. XpOHMUECKMe TTOCTEICTBIS IJIs TIePCOHAaIa: HEBPOJIO-
ryeckue (TapecTesnu, aTakCus, IeMUeTMHU3ANNS TepudepuIecKux HEPBOB), TeMaTOIOTMUYEeCKIe (AaHEMYS, JIEKOTIEHWST),
CepIIeuHO-COCYIUCTbIE (TPOMOOIMOOINI, TUTIEPTEH3MST), PETIPOAYKTUBHbIE (CHIKeHME (DePTUIIBHOCTU, PUCKK TIpU Gepe-
MEeHHOCTH), UMMYHHbIe. HecMOTps1 Ha Mepbl KOHTPOJIS (BEHTWISIIIVST, MOHUTOPUHT N2O, pecrimpaTopbl), pUCK COXPaHSIeTCs
13-3a2 HETePMETUYHOCTY CUCTEM ¥ HU3KOI OCBEIOMIEHHOCTU. KpUTidyecku BasKHO pery/sipHoe o6cieoBaHme mepcoHaia
(mBa pasa B rof), BK/II0Yast TeCThI HAa TOMOILMCTEMH ¥ METUIMAIOHOBYIO KVC/IOTY, OOIIVI aHaM3 KPOBM, HEBPOJIOTMYECKIE
o6cnenoBanmst py cumIiiromax. Heo6xomyumo rHGOpMMUPOBaTh Bpaveii o rmpodeccoHanbHbix puckax NoO. 3akiroueHue.
KoppekTtHoe npumeHnenne 3AKC MUHMMM3UPYET pUCKU. BiiageHne cToMaToIoroM BCeMM MeTOAMKAMM YIIpaBieHMsI TToBe-
IIeHVeM, MECTHOT'O 00e300/IMBaHMS M JIMYHASI OTBETCTBEHHOCTH 3a COOJTIOIeHIe ITPaBMI — KITIOU K 6€30ITaCHOCTY ITepCOHAaIa.
Knrwoueswle cnoea: 3akuch a3ora, mpodeccruoHaIbHOE BO3IeiiCTBME, CTOMATOMOIMUEeCKUIi TTepcoHasl, 6muomoruue-
ckue 3G eKThl 3aKUCK a30Ta, BO3IelCTBME Ha 3I0POBbe, IeUIIUT BUTaMIUHA By,
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ABSTRACT

Relevance. Nitrous oxide-oxygen sedation has been widely used in Russia since the early 2000s. It is widely regarded
as an effective method for managing the behavior of uncooperative patients. However, despite generally positive as-
sessments of its safety and efficacy, there remains a lack of research into the potential negative consequences and
risks associated with its use, both for patients and healthcare personnel. Objective. To provide structured information
that will help dentists working with nitrous oxide sedation minimize its potential toxicity for all personnel involved.
Materials and methods. Publications from both international and Russian databases over the past 30 years were re-
viewed for key terms related to the effects of nitrous oxide on dental personnel. The initial selection process involved
screening titles and abstracts, followed by a full-text review of the remaining articles. From the 145 sources identified,
33 of the most relevant studies were selected. Results. Nitrous oxide has been used in dentistry for over 150 years, but
its significant toxicity raises concerns about its safety. The primary harmful mechanism is the irreversible oxidation of
vitamin B;,, which disrupts essential processes such as DNA synthesis, myelin formation, homocysteine metabolism,
and folic acid metabolism. High-risk groups include dental personnel (due to chronic exposure), individuals with B,/
folate deficiency, those with congenital MTHFR gene mutations, people with chronic diseases (such as autoimmune
disorders and diabetes), pregnant women, and others. Acute effects for dental personnel include dizziness, nausea,
and impaired cognitive and motor functions. Chronic effects can be neurological (paresthesia, ataxia, demyelination
of peripheral nerves), hematological (anemia, leukopenia), cardiovascular (thromboembolism, hypertension), repro-
ductive (reduced fertility, pregnancy complications), and immune-related. Despite control measures such as ventila-
tion, nitrous oxide monitoring, and respirators, the risk remains due to system leaks and insufficient awareness. Regu-
lar check-ups for personnel, twice a year, are critical are critical, including tests for homocysteine and methylmalonic
acid, complete blood count, and neurological evaluations when symptoms arise. Dentists must be informed about the
occupational risks of nitrous oxide. Conclusion. Proper use of nitrous oxide sedation minimizes these risks. Dentists'
proficiency in behavior management techniques, local anesthesia, and personal responsibility for following safety
protocols are crucial for ensuring the safety of dental personnel.

Keywords: nitrous oxide, occupational exposure, dental personnel, biological effects of nitrous oxide, health im-
pact, vitamin B, deficiency
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BBEOEHUE

3akuch a3oTHoO-KucaopoaHas cegauus (3AKC), oco-
GEHHO B JeTCKOI CTOMATOJIOTMYeCKO MpaKTuKe, cTala
MaccoBoit B Poccuu, 6iaromapst perucTpanum razocMe-
CUTeIbHOTO yCTpolicTBa aJist cemanuu Matrx Quantiflex
MDM (CHIA) 1 ero BbIXOAY Ha CTOMATOJIOTUYECKUI Pbl-
HOK B niepBoii fekane 2000-x. HeT coMHeHMi1 B TOM, 4TO
3AKC - aT0 oguH 13 3(pHeKTUBHBIX MeIUKaMeHTO3HBIX
MeTOJOB yIIpaBJieHUsl MOBeJeHMeM MaleHTa, 3Haul-
TeJIbHO YHPOIIAIOIINI MPAKTUKY CTOMATOJIOTUYECKOTO
JleyeHUsT HeKoomepabenbHBIX MALMEHTOB, OCOGEHHO
neteii. OgHaKoO, Kak Ja00as gpyras MeTOAMKA, ceqarus
3akuchio azora (N;O) HaJeneHa Kak IIpeuMyllecTBaMu,
TaK U HeJocTaTKaMu. M3yueHMe HAyUHbIX UCTOUYHUKOB,
kacawiuxcs npumeHeHus 3AKC B cToMaTOMOTUYECKOM
MpakTuKe, TMO3BOJISIET KOHCTATUPOBATh OJHOCTOPOH-
HOCTb OCBEIeHUsT TPOO6JeMbI: B JIUTEPAType NOMUHU-
pPYIOT [aHHBIe, ToATBepskpaiomnie 3)heKTUBHOCTh U
6e3omacHOCTb MeToAuKu [1, 2]. Mexxay TemM BOIPOCHI,

CBSI3aHHBIE C HEOJArONPUSITHBIMM IOCIEACTBUSIMU U
MOTEHIMANbHOM OMACHOCTBHIO 3aKMCU a30Ta AJis 340pO-
BbS MALIMEHTOB ¥ MEeAUIIMHCKOTO MepCoHasia, OCTalTCs
Ha nepudepun HAyUYHOTO JUCKYpCa U MPAKTUYECKU He
OoTpakeHbI B paboTaxX OTE€YECTBEHHbBIX aBTOPOB [1,2].
dTOoT 0630p NMpPMU3BaH 3aMOJHUTH MTPO6GET B 3HAHUSIX O
MOTeHUMANbHBIX YIPO3axX U NOUIEACTBUSIX IJIS1 300POBbSI
BCEro mepcoHasga, KOHTAaKTUPYIOIEero ¢ 3aKMUChIO0 as3ora
BO BpeMs IIpOLeyPHOI CTOMATOIOTUYECKON ceJalun.

Uenb paboTbl — CTPYKTYpPUPOBaTh MHGOPMAINIO, KO-
TOpas MO3BOJUT CTOMaToJoram, padbotawimum ¢ 3AKC,
MMUHMMMU3UPOBATh €e IOTEeHLUMAJIbHYI TOKCUYHOCTD
IlJIS1 BCer0 KOHTaKTUPYIOLIero rnepcoHaia.

MATEPWAJIbI U METOLbI

IMoucK peneBaHTHBIX NYOGIMKALMIA TPOBOAMJICS B
6a3ax manHeix PubMed, EMBASE, MEDLINE, Springer,
Wiley Online Library, ResearchGate, eLIBRARY, Ku-
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6epJIeHMHKA C UCIOJb30BaHMEM TTOVICKOBBIX TEPMUHOB
Ha aHIJIMIACKOM MJIM PYCCKOM SI3bIKE B 3aBMCUMOCTU OT
MCIIOJIb3YEMOTO pecypca: nitrous oxide, occupational
exposure of dental personnel, biological effects of ni-
trous oxide, risk assessment, risk factors, peripheral
nervous disorders, neuropathy, vitamin B;, deficiency,
biomarkers of vitamin B,, deficiency (3akucp asora,
npodeccruoHasbHOE BO3[EiiCTBME HA CTOMATOJIOTU-
yeckuii IepcoHan, omonornueckue 3G@PeKThl 3aKUCU
as3oTa, OlleHKa pucKa, ¢pakTOpbl pucka, nmepudepuye-
CKMe HepBHBbIE PacCTPOiCTBa, Helpomatus, meduLuT
BUTaMIMHa By, 6MioMapKepsl geduimra BUTaMuHa Bi,).
HasBaHusl M aHHOTAUMM CTaTell aHAAM3UPOBAINCh Ha
MpeaMeT TOTEHIMANbHO MOAXONSIINX UCCIeqOBaHMI
IJIsT JajdbHeInero aHanausa. Bce craTby OLEHUBAINCD B
MOJTHOTEKCTOBOM BapuaHTe. 3 145 my6nukanuit 66110
oTOOpaHo 33 ucciemoBauus. [y6mHa mmoucka 30 yer.

PE3YJIbTATbl U OBCY>KAEHUE

3aKkuCh a3oTa MCIOJIb3yeTCsl B KIMHMYECKON aHecTe-
3MOJIOTMYECKOi ITpaKkTuKe Gosee 150 jieT, oMHaKO JIUIIIb C
1956 roma B MeAMIIMHCKOJ ITpecce MOSIBWINCH CaMble paH-
HIM€e OTTaCceHMsI 10 ITOBOJLY ee TOKCMYHOCTH [3-5]. C Tex mmop
CTaTyC 3aKMUCHU a30Ta, Kak 6e30MacHOTO aHeCTeTHKa B aHe-
CTe3MOJIOTUY, IOUTHU IIOCTOSIHHO MO BEPTraeTCsi COMHEHUIO
13-3a MHOKECTBA CUCTEMHBIX U ITOAYAC OTIACHBIX 3P dek-
TOB B OTHOILEHUM ITepCcOoHaja U MalueHToB [6, 7]. Enun-
CTBEHHBIM IPEVMYILeCTBOM 3aKUCU a30Ta, B CpaBHEHUU
C COBpeMEeHHBbIMM JIETYUMMM aHeCTeTUKaMM, MOKHO CUM-
TaTh e HeCITOCOOHOCTh BbI3bIBATh 3JI0KAUECTBEHHYIO TY-
MepPTepPMMIO, UTO MOKET OBITh MOJIE3HO JJISl MAlVIeHTOB C
PUCKOM PasBUTHSI 3TOTO 3a6oeBaHus [8].

Kopomkas cnpaska o 3akucu azoma: 6ecuBeTHbIN ras
6e3 3armaxa, TsKelee BO3JyXa, C BBICOKON MPOHMIIAe-
MOCTBIO TeMaTO3HIedaanuyecKoTo ¥ IUIAIeHTApPHOTO
6apbepoB, BCAChIBAETCSI B KPOBb uepe3 jerkue, mepuoj
nonyBbiBefieuust (T1/2) 5-6 MMUHYT, TOTHOCTBHIO BbIBO-
IUTCS Yepes jerkue B He3MeHeHHOM Bue uepe3 10—15
MUHYT U He6OJIbIIIOE KOJIMUECTBO Yepes KOXY, pu cove-
TaHUU C CeJaTUBHBIMMU areHTaMu (MUIa30/aM, aHKCUO-
JINTUKY) UHTAJISLUMS 3aKMUCHU a30Ta MOXKET BbI3BaTh BCe
CTaAVU celaly BIUIOTh N0 001eii aHeCTe3U .

Kmo nodeepzaemcs Haubonvwemy pucky npu KOHmak-
me c¢ 3axucvio a3zoma? Becb nepcoHas, KOHTaKTUPYIO-
Uil ¢ IoOMelleHneM, Toe oka3biBaeTrcsi yciayra 3AKC;
nanueHTsl, nonyvawmue 3AKC; 1mia ¢ myranuei reHa,
KOAMPYIOIIETO0  MeTWJIeHTeTparuapodonaTpeayKkTasy
(MTHFR); nuua c mebuiutom BuUTamMuHa Bj,, MeTui-
donmata u TAyTaTHMOHA, AMUIA C TPAKTUUYECKM JIFOOBIM
XpPOHMYECKMM 3aboseBaHMEM (HAIP. ayTOMMMYHHbIE
COCTOSTHUSI, ayTU3M, CuHApoM [layHa, nuabeT, racTpos-
30¢araabHbIN pedIIIoKC, BOCMAJINTETbHbIE 3a00/I€BaHNS
KUIIeYHMKa, 6epeMeHHOCTb U MpoYme CoCTosTHMS) [9].

Wrak, cTomaTo/sorM4yeckuii rmepcoHas MOXeT IoJBep-
raTbCsl OCTPOMY U XPOHMUECKOMY BO3[eICTBUIO Ype3mep-
HBIX YPOBHE 3aKMCH a30Ta, HECMOTPS Ha peKOMEHJ0BaH-
Hble TeXHUYecKye cpencrsa KOHTpons [10-13]. Ilpuuem
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rmony4yeHHble 3G (eKTsl 0T MPodeccruoHaTbHOTO BO3IEi-
ctBust 3AKC ripu paboTe B pekuMe HOH-CTOIT (C KOHIIEH-
Tpauumeit 3akvcu Boime 20%, 6omee 1-1,5 yaca 3a pabouyro
CMEeHY), HEKOTOpbIe 13 BbILUIEYIIOMSIHYThIX aBTOPOB COTIO-
CTaBJISIIOT C TAKOBBIMU IIPU PEKPeaIiOHHOM UCII0Ib30Ba-
HUM CO BCEMM BbITEKAIOUMMU MTOCTeNCTBUSIMMU.
PaccmoTpum 6monoruueckie 3GpGeKThl M TOUKY TTPU-
JIOKeHMS 3aKMUCY a30Ta IMPU BO3AEVCTBUM Ha ITepCoHall.
OcHOBHOLI MexaHu3mM moxcuueckozo deticmeus. Bura-
MMH By, — 3TO KpaiiHe BaXKHbI}i 3JIeMeHT [JIsI Moaep-
SKaHUST 3PUTPOI0d3a U GYHKIMOHMPOBAHUS HEPBHOI
cuctembl. By, siBasiercss KodakTopoMm B MeTabosu3me
donneBo¥t KMUCJIOTHI, MpEeBpalleHn TOMOIMCTEMHA B
METMOHMH, PETyJIupyeT CMHTe3 6elKoB, munuaos, PHK
1 THK, MyeImMHOBBIX 000JI0U€EK ¥ TeMOTIOONHA.
BONBIIMHCTBO M3BECTHBIX TOKCHMYECKUX 3(PPEKTOB
N,O ocHOBaHbl Ha ee B3aMMOMAENCTBUM C BUTAMMHOM
B, mnu kosnsumom By, (CoBy;). 3akuch a3ora, Kak u3-
BECTHBI OKMUCIUTENb KoGasaMiHa, Becbma 3(pheKTuB-
HO paspyllaeT ero, ecjiu HeT OCTaTOYHOTO YPOBHS psiia
BeIlleCTB, CIIOCOOCTBYIONIMX BOCCTAHOBJIEHMIO KoOaja-
MMHaA 06paTHO, B €r0 aKTMBHOEe 1 3(PdeKTUBHOE COCTO-
suue. Yto sto 3HaunuT? JIumb 1o, uTo N,O «3abupaer»
BUTaMMH By,  pa3pyiiiaeT ero HaCTOIbKO, UTO OH He MO-
SKeT BBITIOTHSITh CBOIO paboTy. A pabora BuTaMuHa B,
KaK MeTuJIKoO6a/laMyHa, OUeHb BaskHA: OH TOTOBUT I1O-
YBY JJISI METUJIMPOBAHMS B TaHIeMe C MeTUI(oIaToOM.
Oxucienue By, memaeT MeTUJIKOOAJIaMUH HEAKTUBHBIM
B KauecTBe KO(aKToOpa METHMOHMHCUHTA3bl U HapyIIa-
eT MpeBpaleHre TOMOIMCTeHA B METMOHUH, KOTOPbI
HeoOXoAMM IJIs1 CMHTe3a MuennHa [14].
WurubupoBaHue ¢GepMeHTa MEeTUMOHMHCUHTETA3bI
TIPUBOAUT K CHVXKEHUIO YPOBHS TeMOIIO3TUYeCKUX QyHK-
LA ¥ TIOBBIIIEHMIO YPOBHSI KOHIEHTPALMM FOMOIMCTe-
MHa. B cBOI0 Oyepenb, MOBBILIEHHbII YPOBEHb TOMOILIM-
CTeMHa CII0COOCTBYET BO3HUKHOBEHMIO OKUCIMUTEIbHOTIO
cTpecca, YTO MPUBOIUT K MUTOXOHIPUATbHON AMCHYHK-
UMY ¥ HEKPO3Y HelpoHOB [12, 15]. [IpyueM TOKCUYIHOCTb
N,O, BcienctBue uctomeHus Bl2, MoxXeT NpOSIBASTh-
Cs1 TIpU JII000# TIPONO/KUTETbHOCTY BO3IOECTBUS: OT 2
[HeN 1o 2 MecsLeB [10c/Ie Hayala MCIIo/Ib30BaHus [16].
FBuonoeuueckue agppekmovt ocmpozo 803delicmaust 3akucu
azoma. Octpble 3¢ deKThl y MepcoHasa MOTYT BKJIIOYATb
pasapaskeHue I7a3 ¥ BEPXHUX ObIXaTeJbHBIX IMyTel (Ka-
11I€]Tb, OJIbIIIIKA), CHVKEHVEe YMCTBEHHOM paboTOCIIOCOOHO-
CTU, ayAMOBU3YaJIbHBIX CITOCOGHOCTE, IOBKOCTU PYK, Tpe-
MOp, TOJIOBOKPY>KEHME, TOIIHOTY/PBOTY, TOJIOBHYIO OOJIb,
BO36YKIeHMe, siidopuio u mpouee. It 3PGEKTb MOTYT
OBITb KOMITEHCMPOBAaHbI M 0OPATUMMBbI MPU ITPaBUIBHOM
neyeHun. IIpereneHT TpebyeT 3aHECEHNMS B MEIUIIVTHCKYIO
KapTy ¥ BHEIJITAHOBOTO MeUIIMHCKOTO 0b6cienoBanms [17].
Oco6eHHO BaKHBIM SIBJISIETCSI TO, YTO BHE3AITHOE M3MEHe-
HMe COCTOSIHMSI 3J0POBbsI CTOMATOJIOTa BO BpeMs Mpuema
MOYKeT ITPe/ICTaB/SATh YTPO3Y /IS Mall/eHTa.
Buonozuueckue agppekmol xpoHuueckozo osdeticmaus
3akucu azoma. IlocnencTBUS IJisl 3MO0POBBSI, KaK MpaBu-
J10, 60J1ee BhIpasKeHHbBIE ¥ OHY HAIIPSIMYIO KOPPEJIUPYIOT
C TIEpUOAOM U MHTEHCUBHOCTBIO BO3/AEICTBUS.
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B nepBy1o ouepenb, UCTOYHUKM TOBOPSIT O TOKCUYe-
CKOM JIe/iCTBUM Ha MepudepnuecKyio HePBHYIO CUCTEMY,
KOTOpOe MPUBOAUT K TaKMM HEBPOIOTUUECKUM CUMIITO-
MaM, KakK MOosIBJIeH}e MapecTe3nii B JUCTATbHbBIX OTAeIaX
KOHEYHOCTe (OllyllleH/e OHEMEHMUSI B KUCTSIX MU CTO-
mmax), pa3BuUTHe TUIepecTe3Uy KOKHBIX MMOKPOBOB CTOII
(TIoBbIlIIEHHAS TaKTUAbHAS YYBCTBUTEIbHOCTD), BO3HUK-
HOBEHMEe HEeyCTOWNUYMBOCTU TpPU TepenBMsKeHUM (IaT-
KOCTb MOXOAKM), @ TaK’Ke CMMIITOM BHE3aIlHOW CTpessi-
IomIeii 60IM O XOAy IT03BOHOUHOIO CToj0a (heHOMEH
JlepMuUTTa), TPOBOLIMPYEMBIN CTMbaHMEM IIen (OmryIe-
HMe, HallOMMHalo1ee yaap Tokom) [9, 17, 18]. dyHkuuo-
HaJIbHBIN TedUIuT BUTaMuHa B, MOXKeT 3aTeM BbI3BaTh
JeMUeTMHN3AIMIO 32 JTHUX CTOJIO0B CITMHHOTO MO3Ta, YTO
TIPUBOJIUAT K MTAPECTe3USIM U aTaKCKU, a 3aTeM K CJ1ab0CTH
KoHeuHoOcTeit [18-21]. IIpuueM maske IpyU BOCIIOJHEHUU
3amacoB BUTaMMHa B, HeBposoruueckue 3HeKTsl MO-
I'yT OKa3aThCs He B MTOJHOM Mepe obpaTumMbiMu [22].

OTHOCUTEJIbHO HeIaBHO 6bLIO 3aPUKCUPOBAHO, UTO
TUMepProMoIUCTeMHEMMUSI, KaK CIe[CTBMUE XPOHUUECKO-
ro BO3[eNCTBMSI 3aKMUCHU a30Ta, SBASETCS BepPOSITHOM
MIPUUYMHOI OCTPOJi BEHO3HOI Tpomb6osmbonum [23].
BmecTe ¢ Tem, BBICOKMIT YPOBEHb TOMOLIMCTEMHA MOXET
OBITH IPUYMHOI UIIIeMIIECKOT 60e3HM Cepalla 3a CYeT
YCUIEHUST aKTUBALVY TPOMOOIMTOB U SHIOTETUATbHOM
IUCHYHKINU, apTepUATbHON TUTIePTEeH3UM, TaPOKCU3-
MaJIbHO Taxukapaum [17, 24, 25].

K u3BeCTHpIM reMaTOIOTUMYECKMM PUCKAM OTHOCST
Merajio6IacTHYI0 aHeMUIO, TPOMOOIIMTOIIEHUIO, JIEITKO-
neHuio. VIMMyHoJIOrMuecKue HapylleHus, BbI3BaHHbIE
XPOHUYECKUM BO3[eiCTBMEM 3aKUCH, XOpOIIOo 3af0-
KYMEHTMPOBAHDbI: YTHETeHNEe IPOAYKIUN IIEf/iKOLU/[TOB
(pUCK pasBUTHUS JEVIKOEeHUN Y MeIULMHCKOIO Iepco-
Haza npyu OAUTeIbHOM KOHTaKTe C ra30M YIIOMMHAEeTCs
B pasjene «Mepbl NPeJOCTOPOKHOCTU» MHCTPYKLUM IO
MeOUIMHCKOMY MpUMEHEeHMI0 mpenapara «A3oTa 3a-
KNUCb»), CHVDKeHME TOABIDKHOCTY M XeMOTaKcuca Jiei-
KOIIMTOB OTPULIATENIBHO BIMSIET HA KIETOYHBI MMMY-
Hurer [14, 17].

CunbHYI0 03a60YEHHOCTh BbI3bIBAIOT I'€HOTOKCHYE-
ckue s3ddekTel 3akucyu aszora (moBpexzpenue ITHK) u
penpoayKTUBHbIE PUCKU: TepPaTOTeHHOCTb, CHIDKeHNe
dbepTuabHOCTM Yy 060UX II0JIOB, CIIOHTAaHHbIE abOPTHI,
a Takke asoocmepmus (Myxkckoe Gecriiomue). bBuoso-
ryyeckass OCHOBA DPENpPONYKTUMBHBIX PUCKOB XOPOILO
OIMCaHa M CBOAMUTCS K pacTymemy meduuuty donme-
BOJ KMCIOTHI Ha ()OHE HU3KOTO YPOBHSI BUTAaMMHA Bj,.
HecmoTpst Ha TO 4TO, C TOUKM 3peHMs] KauyecTBa JOKa-
3aTeIbCTB, JOCTOBEPHO MOXHO IOBOPUTH JUIIL 06 ac-
coumauuu Bospelicteusg N,O ¢ penpoayKTUBHBIMU PU-
CKaMM, a He 0 OO0KAa3aHHOJ NPUUMHHO-CIeNCTBEHHO
CBSI3U, KpaliHe BayKHO MOHMMAaHNe MMOTeHI[MaIbHBIX 110-
CIeICTBUI CTOMATONIOTaMM JeTOPOLHOr0 Bo3pacra [26].

ITouemy cmomamonozu nodeepzaiwomcs 6030elicmeuro
upe3mepHblX YypoeHell 3akucu a3oma, HeCMompsi Ha pe-
KOMeHO08aHHble mexHuueckue cpedcmea kKoHmpoasn? Bo-
MepBbIX, HU3KUIT YPOBEHb OCBELOMJIEHHOCTM Bpaueil o
MOTEHLIVATbHBIX OMIACHOCTSIX He CII0CO6CTBYET COOII0-

IEeHNI0 peKoMeHJauui (Kak TeXHUIEeCKUX, TaK U KIu-
HuU4Jeckux) no mucrnonb3soBanno 3AKC. Bo-BTOpbIX, Mano
KTO 3HaeT, YTO HU OJlHA U3 CUCTEM HapKO3HbBIX ammapa-
TOB He SBJISIeTCS ITOJIHOCTHIO repMeTUUHOM [27].

dTa akcroma OObSICHSIET HEOOXOAMMOCTb COKPALIEHMS
pa6ouero Bpemenu ¢ 3AKC mo 1,5 yaca 3a cmeny, Hajijie-
SKaIero COCTOSIHMS CUCTEMBI 00IIeit BeHTWISIIUY U yia-
JIeHUs1 OTpabOTaHHOTO BO3/AyXa, eXXeIHEeBHOM ITPOBEPKU
IIIJIAHTOB ¥ BCEX COENMHUTENbHBIX 3JIEMEHTOB 060pyI0-
BaHMSI, UCIIONb30BaHMSI MOPTATUBHBIX JETEKTOPOB 3a-
KUCU a30Ta ¥ KabMHETHBbIX MHMPaKPaCHBIX CIIeKTpodo-
TOMETPOB [IJIS MOHUTOPMHIA B3BELIEHHbIX BO BpeMeH!
YPOBHEJI OTXOISIIMX ra30B B 30HE IbIXaHUS MaljMeHTa
WM HEMOCPeACTBEHHON paboueil 30He Hamboiee MO[I-
BEP>KeHHbIX BO3eICTBUIO JIOfEN, UCTIOIb30BaHUS CTO-
MaToJIOTaM MHAVBUAYAJbHBIX CPEJICTB 3al[UThI B BUE
IJIOTHO TIPUJIETAIOIINX K JIUILY (GUIbTPYIOLINX pecrmpa-
TOPOB WJIY PECTIMPATOPOB C XMMUUYECKUMU KapTPpUIsKaMu
JIJIsI OPTaHMUECKMX [1apOB, a He OOBIYHBIX MEIUIIMHCKIX
MacCoOK, OTpaHMUYeHle Pa3rOBOPOB C NallIeHTOM BO BpeMs
MaHMITYJASI MM (Ta3, KOTOPBI/ OH BABIXAET, C JIETKOCTBIO
BBIXOJIUT Yepe3 POTOBYIO MOJIOCTh). Takke HEOOXOIMMO
obecrieunTh y TMaIlMeHTa IUIOTHYI0 (GUKCAIIMI0 MacKu C
y4eTOM HeoOXOOMMOTO pa3Mepa, YTO TpebyeT HAIUUMS
IOJDKHOTO accopTuMeHTa [17, 28].

HecmoTps Ha TO UTO 3aKUCh a30Ta 3HAUUTENbHO TSI-
Kejiee BO3Jyxa, M MIPU ero pacupoCTpaHeHUM BHe Ma-
CKU U TPYOKM OH Cpasy ke «Iagaet» Ha moi, N,O kpaii-
He 9KCHaHCMBHA 10 CBOel npupofe. [IpyruMu cioBaMu,
OHAa OUeHb OBICTPO U JIETKO PACIIPOCTPAHSIETCS 10 BCeii
iomaayu pabouero kabuHeta. C APyroit CTOPOHBI, ap-
[MaJbHOE JaBjeHMe 3aKkucyu aszora B 31 pa3 Gosblie
TaKOBOI'O y BO3/IyXa, YTO YBEeJMUYMBAET LIAHC eT0 Mola-
JaHMS B IbIXaTelbHbIEe ITyTU Bpaua A0 TOTO, KaK OH J0-
CTUTHET ITOBEPXHOCTH I10J1a B Cy4asiX MOJTeKaHus.

MexcdyHapooHsle pekomeHdayuu no donycmumoil KoH-
yenmpauuu N,O 8 803dyxe nomeweHuti. HauimoHaIbHBIN
MHCTUTYT 6e3omacHocTu u ruruensl Tpyma (NIOSH) u
AmepukaHckas KOH(epeHIUs CIenuaaucToB Mo Mpo-
mbinuieHHO rurueHe (ACGIH) paspaboranu Mmexnmy-
HapoAHble PeKOMEeHIalluii TOPOTOBbIX 3HAUEHUIT 3aKU-
CU a30Ta Ha MPOTSHKeHUM 8-4acoBOTro pabodero JHS U
40-yacoBoii paboueii HefenM: peKOMEHIyeMblii TIpenesn
Bo3melicTBuUs, ¢ Touku 3peHust NIOSH, 25 vacreit Ha
MWIIMOH Wi 46 MT/M>, a cTaHAapThl MekayHapogHO
KapThl xummueckoi 6esomnacHoctu (ICSC) crenymaabHO
MpeLynpexaaloT, UTo 6epeMeHHbIM JKeHIIHAM ClIeyeT
u3berath Mogo6HOTO BO3aeicTBu [27, 29].

OcobeHHocmu duazHocmuku (GyHKYUOHANIbHO20 Oe-
¢uyuma sumamuua B;; u pekomeHdyemoe MedUyUHCKOe
obcnedosaHue nepcoHana HA OCHO8AHUU 0030pa peine-
8AHMMbIX UCMOYHUKOB. VIccienoBaHUs yCTAHOBUIIN, UTO
CBIBODOTOUHBII YypOBEHb BUTaMMHa B;; MMeeT orpa-
HUYEHHYI0 [OMaTHOCTUUYECKYI0 I[eHHOCTh KaK caMo-
CTOSITENIbHBI MapKep. Tak, ero HU3KMUII YpOBEHb He
BCET/Ia CBUIETEbCTBYET O NeUINUTE, a TSHKeJbIi QyHK-
LIMOHATbHBIN NePUIUT MUKPOIIeMEeHTa PeruCcTpupyeT-
Cs1 IpM HOPMAaJIbHOM U Jla’ke BBICOKOM YPOBHE.

2025; 25(3) CromaTonorus fetckoro Bo3pacta u npodunaktuka / Pediatric dentistry and dental prophylaxis



IuarHocTuka QYHKIMOHAJIBHOTO mgeduumura BU-
TamuHa B, B IepByl0 oyepelb OMMUpaeTCs Ha Ompe-
nejieHre MeTuJaMaaoHoBol kuciaotrel (MMK), HoOp-
MaJibHble 3HaYeHMsI KOTOPOJ HaxXOASATCS B Aualia3zoHe
50-300 umosnb/n. Konuentpanyusgs MMK, npeBblinaoias
pedepeHCcHbIe TIpefenbl, 0ObeKTUBHO CBUIETENbCTBY-
eT o geduuuTe, CIOCO6GHOM MPUBOAUTH K MOPAKEHUIO
HEpPBHOWM CUCTEMbI U/WUJIN U3MEHEeHUSIM KPOBU, HECMO-
TpsT Ha OTCYTCTBME CHMKEHMS YPOBHSI KobGajamMuHa B
CbIBOPOTKe. BBUAY TeKkyllleii HeAOCTYITHOCTM TecTa Ha
MMK B Poccum, BHMMaHMe 00pallaloT Ha KOCBEHHbI
6uomMapKep — ChIBOPOTOUHbBIN romoictenH [18]. Tlo-
Kasareynb MmeHee 10 MKMOJb// SIBJISIETCS yKa3aHMEM Ha
BO3MOKHBI Bi,-medunur. CremoBaTenbHO, KIMHUILIN-
CTy HEOOXOOMMO YUMUTHIBATH BEPOSITHOCTh JIOXKHOHOP-
MaJIbHBIX Pe3yAbTaTOB OIpeneneHus YPOBHS By, maxke y
MaLeHTOB C Pa3BepPHYTOJ CMMIITOMAaTUKOM ero Hexo-
craTouHocTy [30-33].

Bpauam, peryasipHO MCHONB3YIOIIMM B CBO€N Ipak-
THUKe 3aKMCh a30Ta, peKOMEHJ0OBaHbI TIaHOBbIE 06CIe-
IOBaHMS JIBa pa3a B rOfl, IpMUuUeM eci ObLT MpeleaeHT
OCTPOTO BO3/€/CTBYSI, OHO JOJIKHO OBITH 3aJOKYMEHTM -
POBAHO ¥ TOMOJHEHO BHEIIAHOBBIM 06C/IeIOBaHMEM.

PexkoMeHAyeMble CITEIMaaMUCThI IJISI TUIAHOBOTO 00-
cleloBaHUsS: TepaleBT, HEBPOJIOT, KapAMOIOT, TMHEKO-
JIOT, PEITPOIYKTOJIOT ¥ TeMATOJIOT (TP HEOOXOAVMMOCTH).
OpmHako, gaske Ipu AMarHocTuke Bl2-medbwuiiura u co-
IIYTCTBYIOUIMX HEBPOJIOTMUECKMUX PACCTPOICTB y CTOMA-
TOJIOTOB C aJleKBAaTHBIM IUTaHMEM, TepaleBTbl/HEBPO-
JIOTY, HEe OCBeJOMJIEHHbIE O TPOdEeCCHOHATBHOM PUCKE
XPOHMUECKOI MHTOKCUKAIUM 3aKkuchio azoTa (N20O) Kak
O IMpUYMHE TMIIOBUTAMIMHO3a, MOTYT MUCIIBITbIBATb AMaA-
THOCTMYECKME 3aTPyIHEeHUs, IPUBOASAIIME K OMMOKaM,
HEBEPHOI TPaKTOBKEe 3TUOJOTUU U HeaneKBAaTHOWM Te-
panuu. CienoBaTe/ibHO, KPUTUYECKM BaKHO MOBBIIIATD
0CBEIOMJIEHHOCTDb Bpaueil MEPBUUYHOTO 3B€HA 00 3TOM
MexaHM3Me MpodeCcCMOHaTbHOTO PYCKa CTOMATOJIOTOB,
CBSI3aHHOM C IIPpOLleYPHOIL cepaumeit [30-33].

13 mabopaTOpHBIX MJIAHOBBIX MCC/IEIOBAHUIT PEKO-
MEH/JIOBaHbl Pa3BepPHYThIN 00IIMiT aHAAM3 KpoBU (Te-
MaTOJ0rMyeckasi OLleHKa [O/DKHA BKIIKYATh OLLEHKY
Merajo6/IacTHOTO M3MEHEHUS] IPUTPOLUTOB U TUIIep-
cerMeHTanMy HeNTPodMI0B), GYHKIMOHATbHbIE TECThI
reveHu 1 6MoMapKepbl ypOBHS BUTaMuHa B12 (ypoBeHb
TOMOIIMCTEMHA, METUIMATOHOBOI U (OIMEBOI KUCIOT).

[Ipu mosiBieHUM HEBPOIOTUYECKON CUMIITOMATHU-
Ky (rmapecrte3umu B OUCTAIbHBIX OTHeEIaX KOHEYHOCTEeNn
(oHeMeHMe, TOKaJbIBaHMe); TUIepecTe3ns KOKHBIX I0-
KPOBOB CTOII; HapylleHUs] KOOpAMHAIUU MPU JBUKe-
HUU; cUMIITOM JlepMuTTa (60/b 10 TUITY 3JIEKTPUIECKO-
ro paspsiga BAOJb MO3BOHOUHMKA TIPU (QJIEKCUU TIEeN);
TOBBINIEHHAS] CEHCOPHAsl BO36YMMOCTb, B TOM UMC/Ie K
IPOMKMM 3BYKaM U T I1.) CTOMAaTOJIOTMYECKUIL TTepCoHa
IOJKEH He3aMeIIMTe/IbHO 06paliaThCs K HEBPOJIOTaM
C YKasaHMeM B aHaMHe3e Ha INpodeccroHalbHble KOH-
TakThl C 3aKMCbIO a30Ta. B aToM cjiyuyae ypoBeHb He-
BPOJIOTMUECKOTO 06C/IeOBaHNUST TO/KEH IOIOIHSIThCS
(OYHKIMOHATBHBIMY MCC/IeNOBAHUSIMU (CTUMYJISIIIVOH-
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Has snekTpoHeiipomuorpadus (IHMI), comaToceHCOp-
Hble BbI3BAaHHbIE€ IIOTeHIMajabl C KoHeuHocTeii, MPT
CIIMHHOTO MO3Ta ¥ M03BOHOYHMKA) [18].

3AKJTIOYEHUE

CyuiecTByeT MHOIO MeTOLOB YIpaBlIeHMs IIOBe-
nenueM nanyeHrta u 3AKC aumb oguH 13 Hux. Ecan
CTOMATOJIOT B OJMHAKOBOI CTeleHM BlaJeeT MeayKa-
MEHTO3HBIMM U MOBeAEeHYEeCKMMU METOAMKAMMU, BCEMU
BUJAMIM MECTHOI aHeCcTe3uu, ObICTPhIM YETKUM MaHy-
aJoM, TOJBKO B 3TOM Cjy4yae OTpullaTeabHble 3 deK-
Thl 3aKMCU a30Ta MOTYT ObITh MUHMMM3UPOBAHBI UJIN
cBefleHbl K Hy/M0. CriaceHNre OT XPOHUYeCKO MHTOKCH-
Kalys rmepcoHasia 3aKMChbI0 a30Ta MpU CTOMATOIOTHYe-
CKOJ1 cefaliiy He B OTKa3e OT TeXHOJIOT UM, & B KOPPEKT-
HOM nopaxope: ncionab3oBaTb 3AKC 1o geiicTBUTeIbHbIM
KIVMHMYECKMM IOKa3aHMSIM, B HM3KOJ KOHIeHTpauuu
(mo 30%), He 6osee 1-1,5 wyaca 3a cMeHy, He UTHOPU-
pOBaTh CpeACTBa MEPCOHATbHON 3alUThl, HOCUTb J10-
3UMeTpuYecKre O6eiKiu, a B TOMeIeHUM Pa3MeCTUThb
MHOPAKPACHBIN CIeKTPOoGOTOMETp MJIsT MOHUTOPUHTA
YPOBHSI OTXOASIIIUX Ta30B B 30HE AbIXaHUS UIMU HEIo-
CpeICTBEHHOI paboueii 30He HauboIee MOABe PKeHHBIX
BO3JEMCTBMI0O 3aKMCKU asoTa Jjwjeii. VMcmnonb3oBaHue
TepeurcjieHHbIX Mep, B TOM YMC/Ie KOHTPOJIbHOTO 060-
pyIOBaHMs, TIOMOTaeT Bpauy He TMpeBbIlaTh PeKOMeH-
nyeMblii mpenen BosaeicTBus 3akucu azora(N20).

BoisiBieHMe MpodhecCMOHaTbHOTO BO3eViCTBUS 3aKM-
CU a30Ta SIBJISIeTCS CePbe3HO MPo61eMOit BBUIY CJIOXK-
HOCTe! IMAarHOCTUKM, 0OYCTOBIEHHBIX HEOCTATOYHOM
MHOOPMUPOBAHHOCTDIO O ee 6MONIOTUUYECKUX IdPeKTax.
BeposiTHO, CTOMATO/OrM, UCIOIb3YIOIIMEe TEXHUKY Ce-
Ianuy, CTAIKUBAIOTCS C elle OJHO¥ mMpodeccruoHastb-
HO BpPeIHOCTbI0, HeJJOCTATOUYHO MCC/IeJOBaHHO! U He
YUYTEHHO} MpPU MPOBeHNeHUM CIelaJbHON OLleHKU YC-
JIoBUit Tpyzma. JIo Tex Iop, MoKa 3TOT aclekT He OyaeT
pernaMeHTUPOBAH COOTBETCTBYIOIIMMMU MeTOLNYeCKN-
MM pPEeKOMEHJauusIMU JM60 HOPMATUBHBIMM aKTaMMU,
3a60Ta 0 COGCTBEHHOM 3J0POBbE OCTAETCSI MCKIIIOUM-
TEIbHO JIMYHBIM JIEeJI0OM MEIUIIMHCKUX DPaBOTHUKOB.
OHuM 06s13aHBI OCO3HABATh TOKCHMYECKOE BO3[eliCTBUe
N,O, cBOeBpeMEeHHO paclo3HaBaThb BO3MOXXHbIE PUCKU
¥ CUMIITOMBI OTpaBienus NoO 1 obpaleHus 3a Mme-
IULMHCKO TTOMOIIBIO.

3AKC - mepcrneKTMBHAasi TEXHOJIOTUS, 3HAUYUTENb-
HO pacIupsionasi BO3MOKHOCTM Bpada, 0COGEHHO Ha
meTckoM npueme. Ho kak yio6ast apyrasi MeToayka, oHa
VMeeT IpeuMyllecTBa M orpaHudeHus. I[loHMmaHue
MPUHIUIIOB 6€30MTaCHOr0 B3aMMOIEICTBUS C Fa30M JJIst
BCeX yYaCTHMKOB ITPOIIecca SBJsSIeTCs BakHbIM (aKTo-
poM ero 3¢ GeKTUBHOIO UCIOb30BaHMs. B 9TOM BOITpo-
ce BaXXeH He caM IpeaMeT (3aKuUCh a30Ta), a CTUJb pa-
60ThI ¢ Helt. Bpau, MpOBOASIINIT 3aKMCh KMUCIOPOIHYIO
celanuio, NO/DKeH ObI O3HAKOMJIEH CO BCell moKasa-
TeJIbHOV MH(pOpPMaIMei, KacawIeincs: acleKToB pean-
3alMy JaHHOV MaHUIYASIIUN.

2025; 25(3) CromaTonorus neTckoro Bospacta v npodpunaktuka / Pediatric dentistry and dental prophylaxis

277



278

OpuruHanbHas cratbg | Original article

CMUCOK JIUTEPATYPbI

1. Buraesa YC, bynaitunes MI, bygaitunes 'MA. Ce-
JaTVBHbIE METOIbI JIeueHUs B JeTCKOW CTOMATOJOTUU
(0630p MuTEepaTyphl). BeCMHUK HOBbIX MEOUYUHCKUX MeX-
HoJslo2uti. dnekmpoHHoe usdaxue. 2024;18(6): 20-26.

https://doi.org/10.24412/2075-4094-2024-6-1-3

2. IIpockokoBa CB, XocpossH HM, Epemun A, Ka-
6mcoa I'C, Mecxust HI', MuxaitnoBa EI. CpaBHUTEIbHBIN
aHaIM3 CaHAIMU TIOJIOCTU PTa Y JIeTeil B YCJIIOBUSIX 06-
Ieii aHeCTe3UM U UHTAJSIIMOHHON aHeCcTe3Uu 3aKUChI0
asora. Meduuunckuti angpasum. 2020;(35):36-38.

https://doi.org/10.33667/2078-5631-2020-35-36-38

3.Lassen HC, Henriksen E, Neukirch F, Kristensen HS.
Treatment of tetanus; severe bone-marrow depression
after prolonged nitrous-oxide anaesthesia. Lancet.
1956;270(6922):527-530.

https://doi.org/10.1016/s0140-6736(56)90593-1

4. Linde HW, Bruce DL. Occupational exposure of
anesthetists to halothane, nitrous oxide and radiation.
Anesthesiology. 1969;30(4):363-368.

https://doi.org/10.1097/00000542-196904000-00002

5. Scheidt MJ, Stanford HG, Ayer WA. Measurement
of waste gas contamination during nitrous oxide seda-
tion in a non-ventilated dental operatory. Anesth Prog.
1977;24(2):38-42. Available from:

https://pmc.ncbi.nlm.nih.gov/articles/PMC2516045/

6. Myles PS, Leslie K, Silbert B, Paech MJ, Peyton P.
A review of the risks and benefits of nitrous oxide in
current anaesthetic practice. Anaesth Intensive Care.
2004;32:165-72. Available from:

https://journals.sagepub.com/doi/10.1177/0310057X0
403200202?url_ver=739.88-2003&rfr_id=ori:rid:crossref.
org&rfr dat=cr pub%20%200pubmed

7. BopucoB b, HOyuu IIB, 3a6onorckux Wb, Jlasa-
peB BB, Jle6eguuckuit KM, Kynukos AB, u np. EcTb n
MeCTO 3aKMCU a30Ta B COBPeMEHHOI aHeCTe3uoaorumn?
Anecmesuonoeus u peavumamonozus. 2018;63(2):96-
102. Pexxum gocryra:

https://cyberleninka.ru/article/n/est-li-mesto-zaki-
si-azota-v-sovremennoy-anesteziologii

8. Wappler F. Malignant hyperthermia. Eur | Anaesthe-
siol. 2001;18:632-5.

https://doi.org/10.1046/j.1365-2346.2001.00888.x

9. Sanders RD, Weimann ], Maze M. Biologic effects
of nitrous oxide: a mechanistic and toxicologic review.
Anesthesiology. 2008;109(4):707-722.

https://doi.org/10.1097/ALN.0b013e3181870a17

10. Kugel G, Norris LH, Zive MA. Nitrous oxide and
occupational exposure: it's time to stop laughing. Anes-
th Prog. 1989;36(6):252-257. Available from:

https://pmc.ncbi.nlm.nih.gov/articles/PMC2163978/

11. Yagiela JA. Health hazards and nitrous oxide: a
time for reappraisal. Anesth Prog. 1991;38(1):1-11.
Available from:

https://pmc.ncbi.nlm.nih.gov/articles/PMC2162364/

12.Savage S,MaD. The neurotoxicity of nitrous oxide: the
facts and "putative” mechanisms. Brain Sci. 2014;4(1):73-90.
https://doi.org/10.3390/brainsci4010073

13. Elgie LD, Salih T. Reducing staff exposure and the
environmental impact of nitrous oxide: a win-win. An-
aesthesia. 2023;78(8):1045-1046.

https://doi.org/10.1111/anae.16033

14. Krajewski W, Kucharska M, Pilacik B, Fobker, M,
Stetkiewicz, ], Nofer, JR, et al. Impaired vitamin B;, meta-
bolic status in healthcare workers occupationally ex-
posed to nitrous oxide. Br ] Anaesth. 2007;99(6):812-818.

https://doi.org/10.1093/bja/aem280

15. Zheng R, Wang Q, Li M, Liu F, Zhang Y, Zhao B,
et al. Reversible Neuropsychiatric Disturbances Caused
by Nitrous Oxide Toxicity: Clinical, Imaging and Electro-
physiological Profiles of 21 Patients with 6-12 Months
Follow-up. Neuropsychiatr Dis Treat. 2020;16:2817-2825.

https://doi.org/10.2147/NDT.S270179

16. Chi SI. Complications caused by nitrous oxide in
dental sedation. ] Dent Anesth Pain Med. 2018;18:71-8.

https://doi.org/10.17245/jdapm.2018.18.2.71

17. Eftimova B, Sholjakova M, Mirakovski D, Hadzi-
Nikolova M. Health Effects Associated With Exposure
to Anesthetic Gas Nitrous Oxide-N20 in Clinical Hos-
pital — Shtip Personel. Open Access Maced | Med Sci.
2017;5(6):800-804.

https://doi.org/10.3889/0amjms.2017.185

18. CynoneBa HA, I'puminHa [JA, Jleroctaesa JIA, Mo-
vanoBa EI. XpoHnuyeckas MHTOKCUKALUS «BeCeaSIUM
rasoMm» (3aKMUCbIO0 a30Ta) — MpuuuHa B12-mebunintHoM
MMENONONMHENPOTIaTUM Y JIUI, MOJIOAOTO BO3pacTa.
HepesHo-mbliueutvie 6one3Hu. 2016;6(4):37-45.

https://doi.org/10.17650/2222-8721-2016-6-4-37-45

19. Garakani A, Jaffe R], Savla D, et al. Neurologic,
psychiatric, and other medical manifestations of nitrous
oxide abuse: A systematic review of the case literature.
Am J Addict. 2016;25(5):358-369.

https://doi.org/10.1111/ajad.12372

20. Lan SY, Kuo CY, Chou CC, Welch AK, Protin CA,
Bryson EO, et al. Recreational nitrous oxide abuse re-
lated subacute combined degeneration of the spinal
cord in adolescents — A case series and literature review.
Brain Dev. 2019;41(5):428-435.

https://doi.org/10.1016/j.braindev.2018.12.003

21. Kang SW, Hong JM, Namgung DW, Choi YC. Neu-
rological manifestations of myeloneuropathy in pa-
tients with nitrous oxide intoxication. J Clin Neurol.
2019;15(1):116-117.

https://doi.org/10.3988/jcn.2019.15.1.116

22. Lundin MS, Cherian J, Andrew MN, Tikaria R. One
month of nitrous oxide abuse causing acute vitamin B,
deficiency with severe neuropsychiatric symptoms. BMJ
Case Rep. 2019;12(2):e228001.

https://doi.org/10.1136/bcr-2018-228001

23. Pratt DN, Patterson KC, Quin K. Venous throm-
bosis after nitrous oxide abuse, a case report. J] Thromb
Thrombolysis. 2020;49(3):501-503.

https://doi.org/10.1007/s11239-019-02010-9

24. Myles PS, Chan MTV, Kaye DM, Mcllroy DR,
Lau CW, Symons JA, et al. Effect of nitrous oxide anes-

2025; 25(3) CromaTonorus fetckoro Bo3pacta u npodunaktuka / Pediatric dentistry and dental prophylaxis



thesia on plasma homocysteine and endothelial func-
tion. Anesthesiology. 2008;109(4):657-663.
https://doi.org/10.1097/ALN.0b013e31818629db
25. Indraratna P, Alexopoulos C, Celermajer D, Al-
ford K. Acute ST-Elevation Myocardial Infarction, a
Unique Complication of Recreational Nitrous Oxide
Use. Hear Lung Circ. 2017;26(8):e41-e43.
https://doi.org/10.1016/j.hlc.2017.01.019
26. Amsterdam van J, van den Brink W. Nitrous oxide-in-
duced reproductive risks: Should recreational nitrous oxide
users worry? J Psychopharmacol. 2022;36(8):951-955.
https://doi.org/10.1177/02698811221077194
27. The National Institute for Occupational Safety and
Health (NIOSH). Control of Nitrous Oxide in Dental Op-
eratories (DHHS/NIOSH Publication No. 96-107). U.S.
Department of Health & Human Services. Available from:
https://www.cdc.gov/niosh/docs/hazardcontrol/hc3.html
28. Denis MA, Pete-Bonneton C, Riche B, Cadot R,
Massardier-Pilonchery A, Iwaz J, et al. Exposure of pae-
diatric healthcare personnel to nitrous oxide in paediat-
ric care units. Ind Health. 2022;60(3):276-283.
https://doi.org/10.2486/indhealth.2021-0067
29.Zaffina S, Lembo M, Gilardi F, Bussu A, Pattavina F,
Tucci MG, et al. Nitrous oxide occupational exposure in
conscious sedation procedures in dental ambulatories:
a pilot retrospective observational study in an Italian
pediatric hospital. BMC Anesthesiol. 2019;19(1):42.
https://doi.org/10.1186/s12871-019-0714-x

REFERENCES

1. Bigaeva U.S., Budaychiev M.G., Budaychiev G.M.A.
Sedative treatment methods in pediatric dentistry (lit-
erature review). Journal of New Medical Technologies, e-
edition. 2024;18(6):20-26 (In Russ.).

https://doi.org/10.24412/2075-4094-2024-6-1-3

2. Proskokova S.V., Khosrovyan N.M., Eremin D.A.,
Kabisova G.S., Meskhiya N.G., Mikhailova E.G. Compar-
ative analysis of oral cavity sanation in children under
general anesthesia and inhalation anesthesia with nitro-
gen oxide. Medical alphabet. 2020;(35):36-38 (In Russ.).

https://doi.org/10.33667/2078-5631-2020-35-36-38

3.Lassen HC, Henriksen E, Neukirch F, Kristensen HS.
Treatment of tetanus; severe bone-marrow depression
after prolonged nitrous-oxide anaesthesia. Lancet.
1956;270(6922):527-530.

https://doi.org/10.1016/s0140-6736(56)90593-1

4. Linde HW, Bruce DL. Occupational exposure of
anesthetists to halothane, nitrous oxide and radiation.
Anesthesiology. 1969;30(4):363-368.

https://doi.org/10.1097/00000542-196904000-00002

5. Scheidt M]J, Stanford HG, Ayer WA. Measurement
of waste gas contamination during nitrous oxide seda-
tion in a non-ventilated dental operatory. Anesth Prog.
1977;24(2):38-42. Available from:

https://pmc.ncbi.nlm.nih.gov/articles/PMC2516045/

6. Myles PS, Leslie K, Silbert B, Paech MJ, Peyton P.
A review of the risks and benefits of nitrous oxide in

OpuruHanbHas ctatbg | Original article

30. Boiano JM, Steege AL, Sweeney MH. Exposure
control practices for administering nitrous oxide: A sur-
vey of dentists, dental hygienists, and dental assistants.
J Occup Environ Hyg. 2017;14(6):409-416.

https://doi.org/10.1080/15459624.2016.1269180

31. Exywesa EB, Illux EB, AmetoB AC, OcTpoymo-
Ba OJI, 3axapoB BB, XXusonynos CA, Ixykuu M. IIpo-
61ema meduiuTa BUTAaMMHA Bj;: aKTyaJbHOCTb, OMa-
THOCTMKA M TapreTHas Tepamusi (II0 Marepuasam
MEXAVCIUIUIMHAPHOTO COBETa 3KCIIEPTOB C MEXIyHa-
POIHBIM yuacTtueM). JKypHan Hegposozuu U ncuxuampuu
um. C.C. Kopcaxosa. 2021;121(11):17-25.

https://doi.org/10.17116/jnevro202112111117

32. Guidelines for the Use of Sedation and General
Anesthesia by Dentists. Adopted by the ADA House of
Delegates, October 2016. Available from:

https://www.ada.org/-/media/project/ada-organiza-
tion/ada/ada-org/files/resources/research/ada_sedation_
use_guidelines.pdf?rev=313932b4f5eb49e491926d4feac
00a14&hash=C7C55D7182C639197569D4EDS8EDCDDF6

33. OSHA Directorate of Technical Support and
Emergency Management. Anesthetic Gases: Guidelines
for Workplace Exposures. U.S. Department of Labor 1999.
Available from:

https://www.osha.gov/waste-anesthetic-gases/work-
place-exposures-guidelines

current anaesthetic practice. Anaesth Intensive Care.
2004;32:165-72. Available from:

https://journals.sagepub.com/doi/10.1177/0310057X0
403200202?url_ver=739.88-2003 &rfr_id=ori:rid:crossref.
org&rfr dat=cr pub%20%200pubmed

7.Borisov D.B., Dunts P.V., Zabolotskikh I.B., Lazarev V.V.,
Lebedinskiy K.M., Kulikov A.V., et al. Is there a place for
nitrous oxide in modern anesthesiology. Anesteziologiya I
Reanimatologiya (Russian Journal of Anaesthesiology and Re-
animatology). 2018;63(2): 96-102 (In Russ.). Available from:

https://cyberleninka.ru/article/n/est-li-mesto-zaki-
si-azota-v-sovremennoy-anesteziologii

8. Wappler F. Malignant hyperthermia. Eur | Anaes-
thesiol. 2001;18:632-5.

https://doi.org/10.1046/j.1365-2346.2001.00888.x

9. Sanders RD, Weimann ], Maze M. Biologic effects
of nitrous oxide: a mechanistic and toxicologic review.
Anesthesiology. 2008;109(4):707-722.

https://doi.org/10.1097/ALN.0b013e3181870a17

10. Kugel G, Norris LH, Zive MA. Nitrous oxide and
occupational exposure: it's time to stop laughing. Anes-
th Prog. 1989;36(6):252-257. Available from:

https://pmc.ncbi.nlm.nih.gov/articles/PMC2163978/

11. Yagiela JA. Health hazards and nitrous oxide: a
time for reappraisal. Anesth Prog. 1991;38(1):1-11.
Available from:

https://pmc.ncbi.nlm.nih.gov/articles/PMC2162364/

2025; 25(3) CromaTonorus neTckoro Bospacta v npodpunaktuka / Pediatric dentistry and dental prophylaxis

279



280

OpuruHanbHas cratbg | Original article

12. Savage S, Ma D. The neurotoxicity of nitrous
oxide: the facts and "putative" mechanisms. Brain Sci.
2014;4(1):73-90.

https://doi.org/10.3390/brainsci4010073

13. Elgie LD, Salih T. Reducing staff exposure and the
environmental impact of nitrous oxide: a win-win. An-
aesthesia. 2023;78(8):1045-1046.

https://doi.org/10.1111/anae.16033

14. Krajewski W, Kucharska M, Pilacik B, Fobker, M,
Stetkiewicz, ], Nofer, JR, et al. Impaired vitamin B;, meta-
bolic status in healthcare workers occupationally ex-
posed to nitrous oxide. Br ] Anaesth. 2007;99(6):812-818.

https://doi.org/10.1093/bja/aem280

15. Zheng R, Wang Q, Li M, Liu F, Zhang Y, Zhao B,
et al. Reversible Neuropsychiatric Disturbances Caused
by Nitrous Oxide Toxicity: Clinical, Imaging and Electro-
physiological Profiles of 21 Patients with 6-12 Months
Follow-up. Neuropsychiatr Dis Treat. 2020;16:2817-2825.

https://doi.org/10.2147/NDT.S270179

16. Chi SI. Complications caused by nitrous oxide in
dental sedation. ] Dent Anesth Pain Med. 2018;18:71-8.

https://doi.org/10.17245/jdapm.2018.18.2.71

17. Eftimova B, Sholjakova M, Mirakovski D, Hadzi-Niko-
lova M. Health Effects Associated With Exposure to Anes-
thetic Gas Nitrous Oxide-N20 in Clinical Hospital — Shtip
Personel. Open Access Maced ] Med Sci. 2017;5(6):800-804.

https://doi.org/10.3889/0amjms.2017.185

18. Suponeva N.A., Grishina D.A., Legostaeva L.A.,
Mochalova E.G. Chronic intoxication with “laughing
gas” (nitrous oxide) as a cause of B12 deficiency my-
elopolyneuropathy in young adults. Neuromuscular Dis-
eases. 2016;6(4):37-45 (In Russ.).

https://doi.org/10.17650/2222-8721-2016-6-4-37-45

19. Garakani A, Jaffe RJ], Savla D, et al. Neurologic,
psychiatric, and other medical manifestations of nitrous
oxide abuse: A systematic review of the case literature.
Am J Addict. 2016;25(5):358-369.

https://doi.org/10.1111/ajad.12372

20. Lan SY, Kuo CY, Chou CC, Welch AK, Protin CA,
Bryson EO, et al. Recreational nitrous oxide abuse re-
lated subacute combined degeneration of the spinal
cord in adolescents — A case series and literature review.
Brain Dev. 2019;41(5):428-435.

https://doi.org/10.1016/j.braindev.2018.12.003

21. Kang SW, Hong JM, Namgung DW, Choi YC. Neu-
rological manifestations of myeloneuropathy in pa-
tients with nitrous oxide intoxication. J Clin Neurol.
2019;15(1):116-117.

https://doi.org/10.3988/jcn.2019.15.1.116

22. Lundin MS, Cherian ], Andrew MN, Tikaria R. One
month of nitrous oxide abuse causing acute vitamin By,
deficiency with severe neuropsychiatric symptoms. BMJ
Case Rep. 2019;12(2):e228001.

https://doi.org/10.1136/bcr-2018-228001

23. Pratt DN, Patterson KC, Quin K. Venous throm-
bosis after nitrous oxide abuse, a case report. ] Thromb
Thrombolysis. 2020;49(3):501-503.

https://doi.org/10.1007/s11239-019-02010-9

24. Myles PS, Chan MTV, Kaye DM, Mcllroy DR,
Lau CW, Symons JA, et al. Effect of nitrous oxide anes-
thesia on plasma homocysteine and endothelial func-
tion. Anesthesiology. 2008;109(4):657-663.

https://doi.org/10.1097/ALN.0b013e31818629db

25. Indraratna P, Alexopoulos C, Celermajer D, Al-
ford K. Acute ST-Elevation Myocardial Infarction, a
Unique Complication of Recreational Nitrous Oxide
Use. Hear Lung Circ. 2017;26(8):e41-e43.

https://doi.org/10.1016/j.hlc.2017.01.019

26. Amsterdam van J, van den Brink W. Nitrous oxide-
induced reproductive risks: Should recreational nitrous
oxide users worry? J Psychopharmacol. 2022;36(8):951-955.

https://doi.org/10.1177/02698811221077194

27. The National Institute for Occupational Safety and
Health (NIOSH). Control of Nitrous Oxide in Dental Op-
eratories (DHHS/NIOSH Publication No. 96-107). U.S.
Department of Health & Human Services. Available from:

https://www.cdc.gov/niosh/docs/hazardcontrol/hc3.html

28. Denis MA, Pete-Bonneton C, Riche B, Cadot R,
Massardier-Pilonchery A, Iwaz J, et al. Exposure of pae-
diatric healthcare personnel to nitrous oxide in paediat-
ric care units. Ind Health. 2022;60(3):276-283.

https://doi.org/10.2486/indhealth.2021-0067

29.Zaffina S, Lembo M, Gilardi F, Bussu A, Pattavina F,
Tucci MG, et al. Nitrous oxide occupational exposure in
conscious sedation procedures in dental ambulatories:
a pilot retrospective observational study in an Italian
pediatric hospital. BMC Anesthesiol. 2019;19(1):42.

https://doi.org/10.1186/s12871-019-0714-x

30. Boiano JM, Steege AL, Sweeney MH. Exposure
control practices for administering nitrous oxide: A sur-
vey of dentists, dental hygienists, and dental assistants.
J Occup Environ Hyg. 2017;14(6):409-416.

https://doi.org/10.1080/15459624.2016.1269180

31. Ekusheva E.V., Shikh E.V., Ametov A.S., Ostrou-
mova 0.D., Zaharov V.V., Zhivolupov S.A., Djukic M. The
problem of vitamin B12 deficiency: relevance, diagnosis
and targeted therapy (based on materials of an inter-
disciplinary expert council with international participa-
tion). S.S. Korsakov Journal of Neurology and Psychiatry.
2021;121(11):17-25 (In Russ.).

https://doi.org/10.17116/jnevro202112111117

32. Guidelines for the Use of Sedation and General
Anesthesia by Dentists. Adopted by the ADA House of
Delegates, October 2016. Available from:

https://www.ada.org/-/media/project/ada-organiza-
tion/ada/ada-org/files/resources/research/ada_sedation_
use_guidelines.pdf?rev=313932b4f5eb49e491926d4feac
00a14&hash=C7C55D7182C639197569D4EDS8EDCDDF6

33. OSHA Directorate of Technical Support and
Emergency Management. Anesthetic Gases: Guidelines
for Workplace Exposures. U.S. Department of Labor 1999.
Available from:

https://www.osha.gov/waste-anesthetic-gases/work-
place-exposures-guidelines

2025; 25(3) CromaTonorus fetckoro Bo3pacta u npodunaktuka / Pediatric dentistry and dental prophylaxis



CBEAEHWUA Ob ABTOPE

ABTOp, OTBETCTBEHHBIN 3a CBSI3b C peJaKIuen:

I'ynenko Osnbra BaagyummpoBHa, AOKTOp Menu-
IMHCKUX HaAyK, mpodeccop Kadempbl XUPYyprudecKoit
CTOMAaTOJIOTUM U YeNICTHO-INLEeBOV xupypruu Kpac-
HOJapPCKOT0 TOCYyZapCTBEHHOTO MEAUIIMHCKOTO YHU-
Bepcuterta, KpacHomap, Poccuiickast dhemeparus

Inst meperiucku: olga.gulenko@mail.ru

ORCID: https://orcid.org/0000-0002-5257-903X

Bkiiazs aBTOpPOB B paboTy. Bce aBTOpHI MOATBEPK-
Ial0T COOTBETCTBME CBOErO0 aBTOPCTBA MeEXAYHApOZ -
HpiM kputepusm ICMJE, a Takxke cornacHbl NPUHSTH
Ha cebs1 OTBETCTBEHHOCTDb 3@ BCE aCMeKThl paboThl: I'y-
neHko O. B. — pa3pa6oTKa KOHLIEMIUHM U IIaHMPOBaHMeE
MCCIelOBaHMs, TIPOBeIeHMe VCCaeq0BaHMs U cO60op maH-
HbIX, aHAAMU3 U MHTepIpeTauus pe3yjbTaTOB, HaNuca-
HMe U pefaKTUPOBaHNMe PYKOIMUCH.

OpuruHanbHas ctatbg | Original article

INFORMATION ABOUT THE AUTHOR

Corresponding author:

Olga V. Gulenko, DMD, PhD, DSc, Professor, Depart-
ment of Oral and Maxillofacial Surgery, Kuban State
Medical University, Krasnodar, Russian Federation

For correspondence: olga.gulenko@mail.ru

ORCID: https://orcid.org/0000-0002-5257-903X

Hocmynuna / Article received 15.08.2025
Iocmynuna nocne peyeHsuposarus / Revised 24.09.2025
Ipunama k ny6nukayuu / Accepted 16.10.2025

Authors’ contribution. All authors confirm that
their contributions comply with the international ICMJE
criteria and agree to take responsibility for all aspects of
the work: O.V. Gulenko - development of the concept
and research planning, conducting the study and data
collection, analysis and interpretation of results, writ-
ing and editing of the manuscript.

2025; 25(3) CromaTonorus neTckoro Bospacta v npodpunaktuka / Pediatric dentistry and dental prophylaxis

281





