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OCTPBIE OTPABJIEHUA CYPPOTATAMUM AJIROT'OJIA:
METAHOJIOM U 3TUJEHIVIMKOJIEM

I'YO <«bBenopycckas meduyunckas axademus nOCaeOUNIOMH020 00pa308aHUs >,
Y3 Iopodckas kaunuueckas 60ioHUYA CKOPOU MeQUUUHCKOU nomowu, 2. Munck?

B pabome nodnumaiomcs 60npocvl 0KA3AHUSL MEOUUUHCKOU NOMOU NAUUECHMAM C OCMPBLIMU
OMPABIEHUSIMU CYPPOLAMAMU ATIKOZ0IS: MEMAHOJOM U IMULEHLIUKOLeM. Paccmompenvl mexanus-
Mol PA36UMUST MOKCULECKOZ0 O0eliCMEUsl CRUPMO8, NOOPOOHO ONUCAHA KAUHUKA OMPABLECHUS, NPU-
6edenvl Memodvl ewenus, demokcuxavuu, anmudomuot mepanuu. Ocoboe mecmo omeodumcs me-
moouke 1a6opamopnozo onpedesenus Memanoid U MUIeHZIUKOAS 6 Kposu u moue. [Iposedena
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ouenka apexmuenocmu 2eMo0UANUIA NPU UHMEHCUSHOU MEePANUU OCMPLLX OMPABIEHUU MEMAHO-
JIOM U IMUTEH2JUKOJIeM. YCMAH08IeHa 6blCOKAS IPPeKmuUeHoCmsb pannezo 2emo0UdaIu3d 6 nepevlie
4—6 u ocmpozo ompasienus CNUPMamMu, NPu YcaA08Uu Ad0eKeamnozo yodaienus 10a u3 Keiyodouro-
Kuweunozo mpaxkma. Ilo3onee nauano zemoduaniusa y nayuenmos 6 COMamozennoll aze ompasienus,
ne daem Q02KNbLL JleueOnbLl dPpherm, umo cés3ano ¢ HeOOPAMUMBIM USMEHEHUIMU & OP2ZAHUIME.

Kawouesvte crioea: ocmpule ompasiienHus, Memanos, IMUiIeHz IUK0Lb, UHMEHCUSHAS Mepanus,
anmuoomnas mepanus, 2eMo0UdaIU3.
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ACUTE POISONING WITH SURROGATE OF ALCOHOL:
METHANOL AND ETHYLENEGLYCOL

The work raises issues of providing medical care to patients with acute poisoning by alcohol
substitutes: methanol and ethylene glycol. The mechanisms of the development of the toxic effect
of alcohols are considered, the clinic of poisoning is described in detail, methods of treatment,
detoxification, and antidote therapy are given. A special place is given to the method of laboratory
determination of methanol and ethylene glycol in the blood and urine. The effectiveness of hemodialysis
in the intensive treatment of acute poisoning with methanol and ethylene glycol was evaluated.
A high efficacy of early hemodialysis in the first 4-6 hours of acute alcohol poisoning has been
established, provided that the venom is adequately removed from the gastrointestinal tract. Late
onset of hemodialysis in patients in the somatogenic phase of poisoning does not give due therapeutic
effect, which is associated with irreversible changes in the body.

Key words: acute poisoning, methanol, ethylene glycol, intensive care, antidote therapy, hemo-
dialysis.

I-Io AaHHbIM 3KcneptoB BcemupHOM opraHu-  HOro TonauBa. HecmoTps Ha Bce oduumManbHble 3a-
3aUun 3ppaBooOXpaHeHus 3a neproa ¢ 2014 npeTbl, Mbl MOXEM AErKO CTOAKHYTbCSl C HUM B ObITy
no 2018 roa B MMPOBOM PENTUHIE CTPaH Mo ynotpeb- B CcOCTaBe Pa3AMUHbIX CTEKAOOUYMUCTUTEAEN. B caepo-
AEHUIO aAKOTOASI Ha AyLLY HaceneHuss Pecnybanka be-  Bbix, @ MOPOW M BMOAHE OLLYTUMbIX, KOAUYECTBAX Me-
AapyCb OMyCTUAACb C AAAEKO HE CaMOro MOYETHOro  TaHOA COAEPXMTCA BO BCEX aAKOTOAbHbIX HaMuTKax.
NnepBOro Ha AOCTATOUYHO Aanekoe 27-e mecTo. B 1o xe OTUAEHTAMKOAb BbICTYNaeT B KauecTBe OCHOBHO-
BpeMsi 6eAOPYCCKUE CTAaTUCTUKM HE CTOAb ONTUMMUC- O KOMMOHEHTa BOAbLLUMHCTBA aHTUPU3OB, TOPMO3-
TWYHbI. Kak NoKa3biBatoT LMPPbI U3 AEMOTPadUUEcKo-  HbIX XXMAKOCTEN U aHTMOBAEAEHUTEAEN, MOCKOALKY CMO-
ro exxeropHnka Pecnybanku beaapycb, UACAO yMeEPLUMX — COOEH CyLLLECTBEHHO MOHMXaTb TOUKY 3amMep3aHus
HENOCPEACTBEHHO OT OTPABAEHWS 3TAHOAOM 3a 3T U YBEAMYMBATb TEMNEPATYPY KUNEHUSA CBOUX BOAHBIX
roAbl OCTaeTcs Ha NpexHem ypoBHe. B nepecuete  pactBopoB. CaMu no cebe Kak METAHOA, TaK U 3TU-
Ha 100 000 HaceneHusi B 2013 ropy OHO COCTaBUAO ~ AEHTAMKOAb CPaBHUTEABHO MaAOTOKCUUHbI. Bce He-
14,1, a B 2017 - 15,8. EcAv B3SATb AASI CPABHEHUST  OAAroNpUATHbIE NMOCAEACTBMA KOHTAKTa C HUMU CBSI-
CoepvHeHHble WwTaThl AMEPHKK, TO 3TOT NOKa3aTeAb  3aHbl C adpekTamu Mx metaboanToB [2].
oTAMYaeTcs boaee, YEM Ha MOPAAOK, U AEXWT B npe- Llenb paboTbl: OUEHUTb 3PPEKTUBHOCTb FEMO-
penax 0,5-0,9 [1]. MOXHO no-pasHOMY MHTEPNPETU-  AMAAM3a MPU AEUYEHUN OCTPbIX OTPABAEHUI METaHO-
poBaTb 3TN LMPbLI, HO B AOOOM CAyyae Mpu COKpa-  AOM W STUAEHTAMKOAEM.
LLLEHUM NPOAAX 0PULMAABHO MPOU3BEAEHHbIX 1 3ape-
FTMCTPUPOBAHHbIX aAKOTOAbHbIX HAMUTKOB, MPUXOAWUT
BPEMSI BCMOMHWTb NOYTK 3abbITble, TE CaMble CypPpoO- B nccaepoBaHWe ObiAM BKAKOUEHBI 64 naumeH-
raTbl aAKOTOASl. Be3ycnOBHO, B 3TOM psAy nponucaHo  Ta (40 v 24 nauMeHTOB C OCTPbIMU OTpaBAEHUEMM
MHOXECTBO CybCTaHLUMWM, HO BBUAY CBOEM AOCTYMHOC-  METAHOAOM W 3TUAEHTAMKOAEM COOTBETCTBEHHO) KO-
TW, LUEHbI U TOKCUMUYECKOTO 3ddeKTa camMble ONacHble  TOPbIE HAXOAMAMCH HA AEYEHUU B OTAEAEHWU TOKCH-
M3 HUX — METAHOA U 3TUAEHTAUKOAb. konormm Y3 TKBCMI 1. MunHcka B 2017-2018 ropax.
MEeTUAOBbLIN CNUPT NPUMEHAETCA B MPOMbILWIAEH-  [TOMWMO KOMMAEKCHOM MHTEHCHMBHOW Tepanuu, BKAO-
HOCTU B KauyecCTBe MCTOYHMKA CbIPbsi AAA CMHTE3A  YaBLUEN NPOMbIBAHUE XEAYAKA, UCMIOAb30OBAHKE COp-
bopmManbAervaa, BXOAMT B COCTaB pacTBoputener  BeHTOB, CAAOUTEAbHbIX, MHOY3UOHHOW Tepanuu, Gop-
AASL AQKOKPACOUHOM NPOAYKLIMM, MOTOPHOTO U PAaKeT-  CMPOBAHHOIO AMype3a M aHTMAOTHOM Tepanuu 3TUAO-

MaTtepuanbl U MeTOADI
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BbIM CMMPTOM, MCMOAb30BAAACb METOAMKA PaHHEro
remoaranmn3sa. lMpoueaypa remoananmsa npoBOAMAACH
BCEM NauUMeHTaM C BepUOULIMPOBAHHBIM AMArHO30M
TOKCUMYECKOE AENCTBUE METaHOAA MAM STUAEHTAUKO-
Afl. IKCNO3ULMA C MOMEHTA NPUEMA AO NPOBEAEHUS
reMoAMann3a coctaBmaa oT 2 A0 52 u. CopepxaHue
METUAOBOrO CMMUPTa B KPOBW MPU MOCTYNAEHUMU CO-
cTaBAsIAO 0T 1,5 A0 2,6 %o. AAMTEABHOCTb FEMOAMAAK-
3a 0T 7 A0 9 u. MNapameTpbl NpoLeAypbl FEMOAMAAN3A:
ckopocTb nepdy3mmn 200-300 MA/MUH (B 3aBUCUMOC-
TW OT NOKa3aTeAen reMOANMHAMMNKK), BUKapOOHATHBbIN
b6ydep +3-+6, aHTUKOAryAsiLMA renapMHoM M3 pac-
yeta: HarpysouyHaa posza 50 EA/kr, nopaepxuBa-
towasa ao3a 5-10 EA/Ki/4. Bo Bpemsa npoBeAeHUs
remMoaManmM3a naumeHTam npoBoAMACH GOPCUPOBAH-
HbIM AMYPE3 M aHTUAOTHasA Tepanus. Mapametpamu
AASI MIPEKPALLEHUA TEMOAMAAM3a SBASIAUCH CHUXe-
HWE KOHLUEHTPAUMW METAHOAA WAU ITUAEHTAUKOAS
B KpoBU MeHee 0,3 %o, KynupoBaHUe MeTaboAanye-
CKOTO aumMAa03a.

AR onpeAeneHnsa CNMPTOB UCMOAb30BaAM KPOBb
M MOu4y naumeHToB. MeToa onpeaeneHnss METUAOBOIO
cnupTa - razoxpomatorpaduuexuii: <Kpmctasr-5000M»,
ra3-HoCUTEAb reAnin, KonoHka M3l - 1500, nnameHHo-
MOHWU3ALMOHHbIN AeTEKTOP. C LieAbld 0BHapyXeHUs
N KOAMUYECTBEHHOMO OMPEAENEHNSA STUAEHTAMKOAS MPO-
BOAMAM Fa30-XMAKOCTHYHO XpomMaTtorpaduto Ha raso-
BOM xpomatorpade Shimadzu GC-2010 (npon3BoA-
ctBa Shimadzu Corporation, AnoHWs), OCHALLEHHOM
NAAMEHHO-MOHU3ALMOHHBIM AETEKTOPOM.

Pe3yAbTaTbl U 06Cy)XAeHUe

MeTaHoA aABAsieTc Haubonee TOKCUUHBIM OAHO-
aTOMHbIM CMMPTOM, MO CBOMM OPraHOAEMNTUYECKUM
CBOWCTBaM OH MPAaKTUYECKU HE OTAMYMM OT 3TAHO-
Aa. Tokcnueckne adpodeKTbl METaHOAA OTMeYaroTcs
NpW ero NOCTYNAEHUW Yepesd XEeAYAOUHO-KULLIEYHbIN
TPaKT, NPU BAbIXaHWM NAapPOB MeTaHoAa AMBO Npu ero
MOCTYNAEHWUM YEPES KOXY.

Mocae nNprvema BHYTPb MeTaHOA BbICTPO BCachl-
BaeTcA 1 nopBepraeTcss MeTaboAMamy B neveHu. MNu-
KOBblE KOHLUEHTPALMM B KPOBW OTMEYatoTCs 4yepes
35-95 MUHYT. O6beM pacnpeAereHnss METaHOAA CO-
ctaBAsieT nopsipka 0,6-0,77 A/kr. CmepTenbHas A03a
y uenoBeka konebaetca ot 1 r/kr, uam 1,25 ma/kr [3].

Mpn yyactum HAA-3aBUMCHMMOM aAKOTOAbAETUA-
poreHasbl MeTaHOA MEAANEHHO MeTaboAM3upyeTcs
B dopmanbaerma. NMeproa NoAyxM3Hn Gopmanbperu-
Aa He npeBbllaeT 1-2 MuHyTbI. [oa BO3AENCTBUEM
aAbAernmaaernaporeHasbl GOpManbAErMA OKUCASIET-
€Sl AO MypaBbWUHOW KMCAOTbI. HemocpeACTBEHHO B MU-
TOXOHAPUAX MypaBbMHAsA KUCAOTa OYEHb MEAAEHHO
MeTaboAM3MPYETCH AO YTAEKUCAOTO ra3a U BOAbI, BCAEA-
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CTBME YEro OHa HakanAMBaeTCcs B TKaHAX, brokupyeT
GEPMEHTbI AbIXaTEAbHOW LIEMK, U MPUBOAMT K TSHXKEAOM
TKAQHEBOW TMNOKCUU C pa3BUTUEM AaKTaT-aUMAO3a.
OAHUM M3 YyBCTBUTEABHBIX AMArHOCTUUECKUX KpUTeE-
pUeB OTPaBAEHUSI METAHOAOM SIBASIETCA AEKOMIMEH-
CUPOBAHHbIA METabOAMYECKUN aLMAO3 C BbICOKMM
AHWOHHbIM NMPOMEXYTKOM, MPAKTUYECKMU HEKOPPUTU-
pyembliii HOY3nen brukapboHaTa [4, 5.

CpoACTBO 3TaHOAA K aAKOrOAbAErMApPOreHase
B 10-20 pa3 60AbLLE, YEM Y METAHOAA. [TPU KOHLIEHT-
paumm Bblwe 0,5 %o aTAHOA NPAKTUUYECKN NOAHOCTBIO
BAOKMPYET NPEBPALLEHWE METAHOAG B GOPMANbAETUA,.
Mpun OTCYTCTBMM KOHKYPEHLIMM C aAKOTOAbAETMAPOTE-
Ha30M YPOBEHb METAHOAA B KPOBW CHUXAETCS AMHEN-
HO co ckopocTbto 0,085-0,2 %o B uac. Mpn BAoKape
aAKOTOAbAETMAPOreHasbl 3TaHOAOM UAKM 4-MeTUAnMpa-
30A0M MEPUOA NMOAYBbIBEAEHWST METUAOBOIO CnnpTa
cocTaBAsieT 22-85 4yacoB, a CHUXeHWEe KOHLUEHTpa-
LMK NprobpeTaeT IKCNOHEHLUMaAbHbIN XapakTep [6].

Uepesd 24-72 vaca nocae npuema MeTaHoAa
npu KoHUeHTpaumu Bbiwe 0,2 %o BO3MOXHO pa3Bu-
Te HapyLLEHWIN 3pEeHNsA: aMBaBpPO3, AMOO NMOAHAs CAe-
noTa, YTo CBA3aHO C TKAHEBOW ULUEMMUEN Ha YPOBHE
MWEAMHOBbIX 060A0UEK 3PUTEAbHBIX HEPBOB. 1pK 0CMOT-
pe rAa3HoOro AHa BU3YyaAU3MPYHOT OTEK U rMNepemus
AVCKOB 3pUTEABHbIX HEPBOB. CAenoTa MOXET paspe-
LLIMTbCS, HO MOXET WU COXPaHUTbCS Ha BCHO OCTaBLLY-
HOCA XKM3Hb. AO HACTOALLErO BPEMEHU HET HUKAKUX
3pHEKTUBHbIX CNOCOO0OB NPEAOTBPATUTL AU YMEHb-
LLIMTb TAXXECTb 3TOr0 OCAOXKHEHWNS KPOME CBOEBPEMEH-
HOM OAOKaAbl AAKOTOABAETMAPOreHasbl ¢ NOMOLLbIO
AHTMAOTHOWM Tepanuu U KOPPEKLMK alump03a.

Yacton HaxoAKOW MPU OTPABAEHUU METUAOBLIM
CMNMPTOM OKa3blBalOTCS reMopparnMyeckue U Here-
MopparMyeckre noBpexAeHus B 6asanbHbIx sapax
rOAOBHOIO MO3ra, MO3Xe4ke, HEKPO3bl 3PUTEABHbIX
HEpPBOB, OTEK FTOAOBHOIO MO3ra, BHYTPUXEAYAOUKOBbIE
KPOBOM3AUAHUA. AAS BbIABAEHUSA NMOBPEXAEHUIN FO-
AOBHOrO MO3ra HeobxoaMmo BbinoAHeHne KT nan MPT
NUCCAEAOBaHWS B AMHaMmuKe. CumTtaetcs, 4To 310 pe-
3yAbTaT HAKOMAEHWUS MypaBbWHOM KWUCAOTbl B 3TOM
30HE B BbICOKOW KOHLEHTPaLMK, XOTA NPUYUHbBI AaH-
Horo ¢eHoMeHa ocTaroTCsl HesiCHbIMK. ECTb npeano-
AOXEHMS, UTO MypaBbUHAA KUCAOTA MOXET HapyLLaTb
AOMaMMHEPrUYECKMe NyTU NepeAayr HePBHbIX UMMYAb-
COB 3a CYET YBEAUYEHUS GEPMEHTATUBHON aKTMBHOCTH
AONMaMUHOBOW H6eTa-rmaAPoOKCUAasbl. KAMHUUYECKKU 3TO
NPoABASIETCA KaK MapKUHCOHU3M UAU AUCTOHUUECKO-
TMNOKNUHETUUYECKUN CUHAPOM. Takue CUMNTOMbI CTa-
HOBATCA SABHbIMU 4Yepe3 HECKOAbKO HEAEeAb MOCAE
KOHTaKTa ¢ MeTaHOAOM. [1osABASIETCA TPEMOP, PUTHA-
HOCTb MbILLILL, CYyTYAOCTb, HETBEPAASA MOXOAKA, rMMo-
KUHE3bI [7].
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KAMHWUEeCKast KapTMHA OMbSIHEHWUA NOCAe ynoTpeob-
AEHUS MEeTaHOAA U 3TaHOAA MPAKTUUECKU MAEHTUY-
Ha. Bo BcAKOM cAyyae, Ha 3TOM 3Tane HWUTO He 3a-
CTaBASIET MauueHTa obpallatbCs 3a MEAMLMHCKOM
NOMOLLIbIO. HauanbHble NPOABAEHUSA OTPABAEHUS Me-
TaHOAOM 06bI4HO NpoaBAstoTea cnycTs 12-24 yaca.

Bpems pa3BuTUSi OTPABAEHUSI U BblpaXeHHOCTb
KAMHWKK ONPeAeAsieTcss KOAMYECTBOM BhINUTOrO Me-
TaHOA@ M BO3MOXHOM COMYTCTBYHOLLEN AO30M 3TaHO-
Aa. Mpy pasBUTUU KAMHUUYECKON KapTUHbI OTpaBAe-
HUSI NALMEHTbI XaAYHOTCSt HA TOAOBHYHO B6OAb, TOLLIHO-
Ty, pBOTY, 60OAM B anNUracTpmun, amaBpo3. Y nauueHToB
OTMEeYaeTCca TaxMKapAusl, apTepuanbHaa rMnepTeH-
31A, TaXMMHOE U XapakTepHoe AAS AEKOMMEHCHPO-
BaHHOro MeTaboAMYECKOro aLmAo3a NaToAorMyeckoe
AbixaHne Kyccmayas. Hepeako pasBuTMe Hapylle-
HUI CEPAEYHOrO PUTMA, LIMPKYASITOPHOTO KOAAAMNCa,
00yCAOBAEHHOIO CHUXEHWEM COKPaTUMOCTU MUOKap-
Aa ¥ TMNoBOAEMUUN. Tsxkenble MeTaboAMUECKME Hapy-
LLIEHMS UAW NOBPEXAEHUS] HA YPOBHE FOAOBHOMO MO3-
ra MpPMBOAAT K YTHETEHUIO CO3HAHMA C Pa3BUTUEM
KOMbI M HEPEAKO reHEPaAM30BaHHbIM cyaoporam. He-
PEAKO NaLMEHTbI TPEOYHOT NPOBEAEHWUS UCKYCCTBEHHOM
BEHTUASILMM AETKMX Ha GOHE NPOrpeCCHpPYHOLLEN Abl-
XaTeAbHOM HEAOCTATOUYHOCTH [8, 9.

d1naeHrAnMkoAb (C,H,(OH),; 1,2-3TaHAMOA) - ABYX-
aTOMHbI cnupT, becuBeTHan cuponoobpasHas XMA-
KOCTb 6€3 3amnaxa co CAaAKOBaTbIM NPMBKycoM. OTpaBs-
AEHWE ITUAEHTAMKOAEM, B OOAbLUMHCTBE CAyYaes,
NMPOWUCXOANUT MPU CAyHaNHOM AMOO NMpepHaMepeHHOM
npueme ero BHyTPb, BO3MOXHO Takxe BCaCblBaHWE
yepe3 koxy. OCTpble MHTaAALUMOHHbIE OTPaBAEHUS
NPaKTUYECKU HE BCTPEUAOTCH, MOCKOAbKY 3TUAEHTAU-
KOAb AIBASIETCS] MAAOAETYUMM COEAUHEHUEM, UMEOLLIMM
Temnepatypy KuneHusa +197,4 °C. STUAEHTAMKOAb pe-
30pbMpyeTCs MEANEHHEE 3TaHOAA M AOCTUraeT nuka
KOHLIEHTPaLIMK B KPoBM vepe3 1-4 yaca. O6bem pac-
npeapeneHns coctasasetr - 0,5-0,8 A/Kr Beca Teaa.
MuHMMaAbHan AeTanbHas A03a Y B3POCAbIX COCTaB-
aset - 1,0-1,5 MA/Kr. Tokcruueckne adpdeKTbl oTpaBs-
AeHUSA 0OYCAOBAEHbI AEMCTBUMEM METAabOAUTOB 3TU-
AEHTAMKOASL: TAMKOAbAAbAETUA, TAMKOAEBAS, TAMOKCH-
AOBas U LlaBeAEBAs KUCAOTbI.

MeTaboAn3M 3TUAEHIAMKOAS HauMHAEeTCs CO B3au-
MOAEWCTBUA C TOM XEe CaMOW aAKOTOAbIMAPOreHa-
30M. Mop0HbHO METUAOBOMY CMIMPTY STUAEHIAMKOAb NPO-
UrpbIBAET KOHKYPEHLMIO 33 3TOT GEPMEHT 3TaHOAY.
Ecan ankoronbpermaporeHasa okasbliBaeTcs cBoboA-
HOM, NEPUOA NOAYBbIBEAEHUS STUAEHTAMKOAS COCTaB-
ASIET MopsAiaka 3 yacoB. bAokapa ankoroabAernapore-
Ha3bl YBEAMUMBAET BPEMS NOAYBbIBEAEHWSA STUAEHIAK-
KOS A0 17-22 yacoB. AMKOAbAAbAETNA, CPABHUTEABHO
ObICTPO MOA BO3AENCTBMEM aAbAErMAAErMAPOreHa-
3bl OKUCASIETCHA AO TAMKOAEBOM KMCAOTbI. [AMKOAEBAS
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KMUCAOTa 3aTeM MeTaboAU3UpPyeTCs B FAMOKCUAOBYHO
KMUCAOTY. I3 TAMOKCHMAOBOW KMCAOTbI 06pa3ytoTes Lia-
BEAEBas M MypaBbWMHAs KWUCAOTbI, @ Takxe TAMLIMH
N anbda-rMAPoKcU-beTa-keToaamnar.

Mpn oTpaBAEHWU ITUAEHTAMKOAEM pPa3BMBAETCSH
TPW rpynmnbl CUMNTOMOB B 3aBUCUMOCTU OT AO3bl MPK-
HATOrO SiA@ WM €ro 3KCMO3WLIMKU: HEBPOAOTUUYECKUE,
KapAMONyAbMOHaAbHble U HedpoAornyeckue. Ha nep-
BOM 3Tane npeBaAvpyoT CUMMTOMbI NOPaXEHUS LEHT-
PaAbHOM HepPBHOM cucTeMbl. OHU PasBMBaKOTCA Me-
Hee ueM Yepes yac NocAe OTPaABAEHUST U MPOAOAXKAKOT-
csi NpMbAn3UTEABHO 12 yacoB. B 310 BpeMs nmeet
MECTO KAMHMYECKAA KapTMHa aAKOrOAbHOIO OMNbsAHE-
HKs1, HO Be3 3anaxa 3TMAOBOro cnupTa. Y nauueHToB
OTMEUatoTCs TMMNOTEH3MA U TaxMKapAUs, MbllLEYHble
NoAepruBaHns, GoOKaAbHblE AU FEHEPAAM30BAHHbIE
cypoporu. MosIBAAKOTCS rAa3Hble CUMIMNTOMbI — HUCTarm
1 0dTaAbMOMAETUS, OTEK AUCKOB 3PUTEABHOIO HEPBA.
HeBponormyeckre cMMnToMbl 00YCAOBAEHbI Kak AEW-
CTBUEM OSTUAEHTAUMKOAS, TaK U TAMKOAbAAbAETMAA.
MUK KOHLIEHTPALMKU TAMKOAbAAbAErMAA AOCTUraeTCsl
yepes 6-12 yacoB NocAe yNOTPEOAEHUSI STUAEHTAU-
KOASl M XOPOLLO KOPPEAUPYET C MOBPEXAEHUEM LIEHT-
paAbHOW HEPBHOM cucTembl [10, 11].

Ha BTopom atane, uepes3 12-72 yaca, pa3B1BaeT-
csi TAYOOKMI METaboAMUYECKUI aLMAO3 C BbICOKWUM
AHUOHHbIM MPOMEXYTKOM M3-3a HAKOMAEHWSA TAUKOAE-
BOW U1 LLL@BEAEBOW KMCAOT. OTMEUaroTCs TaXMMNHO3, Taxu-
KapAMS 1 TMNoTeH3us. HapacTatoT ABAEHUSI CEPAEUHOM
HEAOCTATOUYHOCTH, PECTIUPATOPHbIN AUCTPECC-CUHAPOM
B3POCAbIX. B CBfA3W C CyLLECTBEHHbIM CHUXEHUEM
YPOBHSA KaAbLMSA BO3MOXHO Pa3BUTME MbILLIEUYHbIX
Cna3moB, HapylleHWe PePAEKCOB, YAAMHEHWE WHTEp-
Bana QT ¢ BO3MOXHbIM pa3BUTUEM HaPYLLEHWIM CEpAEY-
HOro pMUTMa. B napeHxnMaTo3HbIX OpraHax HakanAm-
BaeTCsl OKCaAaT KaAbLUS.

Ha Ttpetbem aTtane, yepe3 24-72 yaca nocae
OTpaBAEHWSI Pa3BMBAETCHA OCTPOE NOBPEXAEHWE MO-
yeK. Aonroe BpeMsi ObIAO MPUHATO CBSI3bIBATb NMOBPEX-
AEHWe noyek ¢ 06pa3oBaHMEM KPUCTAANOB OKCaAaTa
KaAbLIMA. XOTA MEXaHU3M pPas3BUTUS NMOYEUHON HEAO-
CTaTOUYHOCTM MPU OTPABAEHMU OCTAETCA HEWM3BECTHbIM,
HET AA@HHbIX, MO3BOASIOLLMX HANPsAMYO CBSI3aTb Ha-
KOMAEHWE OKCAAATOB C HEKPO30M MOYEYHbIX KaHaAb-
ueB. boaee Toro, HapylieHue GYHKLMUKU NMoYeK oTMme-
yaeTcs Npu TakWUx AO03aX ITUAEHTAMKOASA, NMPU KOTO-
PbIX KOAMYECTBO KPUCTAAAOB OKCAAATOB MUHUMAAbHO
AM60 BOODLLE HE ONPEAEASIETCS, YTO NO3BOASIET CBSA-
3aTb ee B OOAblUEN CTEMEHU C LMTOTOKCMUYECKMM
AENCTBUEM METAabBOAUTOB STUAEHTAUKOASA.

B nepBble 12-72 uyaca nocae npuema 3TUAEH-
FAMKOAS!, Kak NPaBWAO, NaLMEHTbI NOrMbatoT OT oTeka
AETKUX, OCTPOM CEPAEUYHOM HEAOCTATOUHOCTU U NMHEB-
MOHUWW. HaunHas ¢ NSTbIX CYTOK pa3BMBakOTCA HEBPO-



MEAVLIMHCKUI XXYPHAA 3/2019 N

AOTMYECKME OCAOXHEHMUSA B BUAE ABYCTOPOHHETO MO-
paxeHus YepenHo-Mo3roBbIX HEPBOB, MOTEPU CAyXa,
pa3BUTUS NapaAnya AMLEBOro HepBa. MexaHW3Mbl pas-
BWUTWSI HEBPOAOTMUYECKMX HApYLLEHUI BCE €llle OCTakoT-
CHl HE AO KOHLA NOHATHbIMK [12, 13].

B cBSI3K C BbICOKOM CKOPOCTbIO pe3opbuun MeTa-
HOAQ U STUAEHTAMKOAS NPOMbIBaAHUE XeAyaka 3ddek-
TMBHO AMLWIb B TE€YEHME MEPBOrO yaca C MOMEHTa
npuemMa TOKCMKaHTa. MIHTEHCMBHAas Tepanusa BKAHO-
yaeT obecrneyeHne apekBaTHOM BEHTUASILMA, TEMOAM-
HaMWKW, KOPPEKLMIO auMAO03a, NOAABAEHUE AETaAb-
HOro CMHTE3a, a Tak Xe YCKOPEeHUe BbIBEAEHUS Crinp-
Ta U ero MeTaboAUTOB.

OAHMM M3 BaXKHbIX MEPOMPUATUN ABASIETCH aAEK-
BaTHasi KOPPEKLUMS auuAa03a, YTo MO3BOASAET 3HAUM-
TEABHO CHU3WTb TOKCHMYECKME 3ODEKTbI MypPaBbUHOM
N LLABEAEBOM KUCAOT 3a CUET CHUXEHUA peabcopb-
LMK Ha YPOBHE MOYEYHbIX KAHAAbLIEB.

BAOKapa aAKOrOAbAETMAPOreHa3bl ABASETCA Hau-
6onee 3O DEKTUBHBIM METOAOM AEUYEHUS OTPABAEHUN
METaHOAOM U 3TUAEHTAKOAeM. Hanbonee AOCTYMHbIN
MPOAYKT, C MOMOLLIbKO KOTOPOro MOXHO ee AOCTUYb, —
3TUAOBbLIN cNUPT. OH MOXET NPUMEHATLCH PEer 0S UAKU
BHYTPUBEHHO. LleAneBoe 3HaueHMe KOHLEHTpaUun aTu-
AOBOIO CNMPTa B KPOBU AOAXKHO cocTaBasiTb 1,0-1,5 %eo.
OAHaKO NoAAEpPXaHME TakoM KOHLEHTpaLUMK — BeCbMa
CAOXHaA 3apava B CBSI3W C BbICOKOW BapuabeAbHO-
CTbto MeTaboaM3Ma, a Takxe Npu MNPUMEHEHUU re-
MoAMaAmM3a. HarpysouHass pA03a 3TMAOBOroO crvpta
coctaBasiet 0,8 r/kr nan 10 ma/kr 10 % pactBopa
AN BHYTPUBEHHOTO BBeAeHUA UAM 150-200 MA BOAKM.
MoaaepxmBatoan A03a, Kak NpaBUMAO, BapbUpyeT
B npepenax ot 0,07 po 0,15 r/kr B yac uam 1,2 ma/Kr
B yac 10 % pactBopa, 50-100 MA BOAKM KaXXAbli vac.
Mpy NpoBeEAEHNM reMoAMaAn3a A03a STUAOBOTO CNMpTa
YBEAMUYMBAETCA BABOE. KOHTPOAMPOBATb YPOBEHb 3Ta-
HOAA@ B KPOBM HY>XHO KaXAble ABa Yaca. AHTMAOTHas
Tepanus NPOBOAMTCS AO TEX MOP NOKa KOHLEHTPaUms
TOKCUYHbIX CMIMPTOB He CHM3UTCS MeHee 0,2 %o 1 He By-
AET KOMMEHCUPOBaH MeTaboAnYecKni aumpos [14].

MpY NOAO3PEHUM O HAAMUMKW OTPABAEHUA MeTa-
HOAOM MAM STUAEHTAMKOAEM MPOBEAEHUE NUHTEHCUB-
HOM Tepanuu 1 AETOKCUKaLIMK AOAXKHO BbITb HAUaTO He-
3aMeAAUTEABHO, HE AOXMAASICb AaBOPaTOPHOro NMoA-
TBEPXAEHMS.

Braropapst HeboabLLOMY 06bEMY pacnpeseneHu s
TOKCUYHbIE CMUPTbl U UX MEeTabOAWUTbI MOryT ObiTb
3OPEKTMBHO YyAAAEHbI C MOMOLLLIO remMoaMann3a.
Kpome T1oro, oH MOXeT 3QPEKTUBHO YCTPAHUTb Ha-
PYyLUEHUST KUCAOTHO-OCHOBHOIO COCTOSIHMA. [emoana-
AM3, KaK 3KCTPEHHAA Mepa, nokasaH npu TAXKEAOM
auMp03e, CTOMKOM K Tepanuu bukapboHaTtom, remo-
AMHAMUYECKON HECTABUABHOCTH, HAPYLLEHKAX CO CTO-
POHbI 3PEHUSI, MOYEYHOM HEAOCTATOUHOCTH.
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lNokasaHneM AAA MPOBEAEHMA PAHHETO 3KCTPEH-
HOro remMOoAMaAM3a Mpu OCTPbIX OTPABAEHMAX MeTa-
HOAOM W 3TUAEHTAMKOAEM SIBASIETCSI KOHLIEHTpaLUus
3TUAEHTAMKOAS! AWM METaHOAA B KPoBM cBbille 0,5 %o,
HaAUuMEe AEKOMMEHCUPOBAHHOIO MeTaboAMUECKOro
aluMAO03a, yYUTbIBAsi KAMHUYECKYH KapTUHY, BpeMms
C MOMEHTa OTPABAEHWUS, TAXECTb COCTOSHWUA NaLMeH-
Ta [15, 16].

YCKOpeHUs SAMMUHaUMKY MeTaboAMTOB MeTaHOAa
N 3TUAEHTAMKOASl MOXHO AOCTMUb HA3HAUYEHUEM BU-
TaMWHOB Tpynnbl B 1 ¢ponatoB. XoTa yOEAUTEAbHbIX
AOKa3aTeAbCTB HEOOXOAMMOCTU U AaXe Kakow Obl TO
HU 6bINO 3OGEKTUBHOCTU TakoW Tepanuu Het. Buta-
MWHbI Tpynnbl B MCNOABb3YHOTCS B BbICOKMX AO3aXx,
TMamuH — 100 mMr, TMpUAOKCUH — 50-100 mMr BHYTpU-
BEHHO, KaXXAble 6 YacOB Ha NPOTAXEHUN ABYX CYTOK.

BaXHbIM acnektoM AMArHOCTUKWU OTPaBAEHWI
crnMpTamu, NOMMMO OLEHKU KAMHWUYECKOW KapTWHbI
M AaHHbIX aHaMHe3a, ABASIETCS NPOBEAEHUE XMMUKO-
TOKCUMKOAOTMUYECKOrO MCCAEAOBaHUA obpasLoB 6u1o-
AOTMYECKOr0 MaTtepuasa nauueHTa, No3BOoAAloLLEe
NMAEHTUOMUMPOBATL KOHKPETHOE XMMMUUYECKOE BELLIE-
CTBO, ABASILOLLIEECS NPUYMHOM OCTPOM UHTOKCUKALMMU,
N OMPEAEAUTb Er0 KOHLEHTPALMIO.

B KAMHWUUECKOW XMMWKO-TOKCUKOAOTMUYECKON Aa-
6opatopun Y3 «fopoackas KAMHWUYecKass BOAbHULA
CKOPOM MEAMLIMHCKOW MOMOLLM» E€XErOAHO BbIMOA-
HseTca 6oree 6000 nccaepOBaHMIA HA OAHOATOMHbIE
cnupTbl 1 cBbile 1000 aHaAM30B buocpea (KpoBH,
MOUM) HA STUAEHTAMKOAb. XUMUKO-TOKCUKOAOTUYECKUNE
WUCCAEAOBAHWS MPOBOASITCA KaK AASl OTAEAEHWM Ha-
LN KAMHWUKK, TaK U AAS MALMEHTOB C NMOAO3PEHNEM
Ha OCTpble OTPaBAEHKWS, NOCTYNaOLLMX B APYrMe YUPEX-
AEHWS 3ApaBOOXpaHeHus . MuHcka. CneumanuncTbl
AabopaToOPUN BbINMOAHAKT AAHHblE WCCAEAOBAHMUS
Ha CAOXHOM aHaAMTUUYECKOM 0O0pyAOBaHWK C MPU-
MEHEHWEM COBPEMEHHOIO BbICOKOUYBCTBUTEABHOMO
1 cneurdrUyHOro MeToaa ra3o-XMAKOCTHOM Xpomarto-
rpadun, NO3BOASIOLLENO NMOAYYaTb AOCTOBEPHbIE pe-
3yAbTaTbl B KpaTyanllMe CPOKWU MOCAE MOCTYMAEHUS
nauueHTa, a TakxXe OCyLLECTBAATb MOHUTOPUHI aAEK-
BATHOCTM NPOBOAMMOMN AETOKCUKALIMOHHOW Tepanmu.

AHaAM3 06pa3LoB 6MoMaTeprana ¢ LieAbto 06Ha-
PY>XEHUS N KOAMMECTBEHHOMO OMPEAEAEHUS METAHOAA
BbINOAHAETCA aAKUAHUTPUTHBIM METOAOM MO METOAUKE
raszoxpomatorpadpuyeckoro onpeaseneH1s 3STMAOBOro
crnmpTa B XXMAKMX BMONOTMUECKUX CpeAaX OpraHMama
(MBM.MH 1329-2001, ytBepxaeHa M3 Pb 22.03.2001)
Ha razoBom xpomatorpade Kpmnctaar-5000M (npous-
BoacTBa 3A0 «Xpomatak», PO) [17,18] Bpems, Heob-
XOAMMOE AASl @aHaAM3a COCTaBASIET OKOAO 20 MUHYT,
AOCTaTOUHbIN 06bem Bronornyeckoro obpasua - 2 MA.
Ha npotaxeHun 2018 ropa B KAMHUYECKON XUMUKO-
TOKCHMKOAOTHUEcKor nabopatopun Y3 «F'K BCMI» npo-
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aHaAM3MPOBaH Ha HaAMYME OAHOATOMHbIX CMMPTOB
6101 obpasey, buomaTtepmana, U3 HUX B 99 npobdax
BbISIBAEH METUAOBbIM CMUPT B AMAMNa30OHEe KOHLEHT-
pauuin npu nepBMUYHOM MccaepoBaHMM oT 0,11 /A
A0 5,62 /A B kKpoBu 1 oT 0,16 /A po 6,40 /A B MOue.
MNpu NnpoBeAeHWM reMOANanM3a ONpepeneHne ypoB-
HS1 MeTaHOAa OCYLLECTBASIAOCb HEOAHOKPATHO.

XUMUKO-TOKCUKOAOTMUYECKUE UCCAEAOBAHMSA C LIEABIO
0OHapyXeHUA W KOAMUYECTBEHHOrO OMNPEAEAEHMSA
3TUAEHTAMKOAS MPOBOASITCH METOAOM a30-XMUAKO-
CTHOM xpomatorpadum Ha ra3oBomMm xpomartorpade
Shimadzu GC-2010 (nponssoacTtBa Shimadzu Corpo-
ration, AnNOHKA), OCHALLEHHOM MNAAMEHHO-UOHU3a-
LMOHHBIM AETEKTOPOM, KanWMAASIPHOM Xpomatorpa-
durueckorn kKonoHkon SupelcoWAX (30 m - 0,32 Mm)
M aBTOMaTUYECKUM YCTPOMNCTBOM BBOAA Npobbl [19].
AAst uccrepoBaHus Heobxoanmo 0,25 ma 06pasua buo-
AOTUUYECKOMN XMAKOCTU (MAA3Mbl KPOBU UAM MOUM), Bpe-
Ms1 aHaAM3a cocTaBASEeT OKOAO 40 MuHyT. B 2018 roay
3TUAEHIAMKOAb BbiA 06HapyxeH B 46 13 1353 obpas-
LLOB, AOCTABAEHHbIX Ha 3TOT BUA MCCAEAOBAHUIN B KAU-
HUUYECKYI XMMMKO-TOKCUKONOTMUECKYHD AaBopaTopuio.
KoHUEHTpaUuKn 3TUAEHTAMKOASS B Npobax KpoBW Ba-
pbupoBann B AnanasoHe ot 0,1 /A po 1,4 1/A 1 6bIAK
B 3-10 pa3 HUXe YeM €ro CopAepXXaHue B MouYe.

Bcem naumeHTaMm NpoOBOAMAGCH KOMMAEKCHas
WHTEHCMBHas Tepanusi, HanpaBAEHHas Ha NOAAEPXa-
HUE BUTAAbHbIX GYHKLMI (MHTyOaLMA Tpaxeu, UCKYC-
CTBEHHAA BEHTUAAUMS AErKuX, MHPY3MOHHAA Tepa-
nus, Ba30MNPEecCopHaa M WMHOTPOMHAA MOAAEPXKKA,
NPOTMBOCYAOPOXHAs Tepanus) U NPOBEAEHWE AETOK-
CUKauMK (MOBTOPHbIE NMPOMbIBAHUS XEAyAKa, Aada
COpPOEHTOB, CTUMYASILIMA U OYMLLEHWE KULLIEUYHMKA,
$OPCUPOBAHHBIN ANYpE3, NPOBEAEHWE AHTUAOTHOM
Tepanuu (BBEAEHWE 3TaHOAQ, C MOAAEPXKAHUEM €ro
KOHUEHTPaUMM B KPOBKU Ha ypoBHE 1 %o). AONOAHM-
TEAbHO, NPW YPOBHE METAHOAA U ITUAEHTAMKOAR 60-
nee 0,03 %o B nporpamMmmy AETOKCUKaLMKU BKAKOUYAAK
NPOBEAEHWE 3KCTPAKOPMOPAAbHbIX METOAOB AETOK-
CUKaLMK — 3KCTPEHHOIO reMoAManm3a.

PaHHWI remoaMann3 B couyeTaHUM ¢ GOpPCUpo-
BaHHbIM AMYPE3OM, NPUMEHSEMbIE NPU OTPABAEHUSAX
cnupTamu, NPUBOAWUT K Bonee BbICTPOMY YAAAEHMIO
fA@ M3 OpraHmM3ma, Yem Mpu NPOBEAEHWUU U3OAMPO-
BaHHOro GOpPCMPOBAHHOIO ANypesa.

MNpu NnpoBeAeHWM FTEMOANANN3E MPOUCXOAUT CHU-
XEHWE KOHLEHTPaUUK MeTaHOAa B 2 pa3a KaxAble
2,5-3 yaca. B cBfI3u C UeM, AOCTUXEHME KOHLEHTPA-
unn 0,3 %o BO3MOXHO NPU NPOBEAEHUN reMOAUAAN-
3a B CpeAHeM B TeueHue 6-9 yacos.

BbicTpoe CHWXEHME KOHUEHTpauMM MeTaHoAa
WUAW STUAEHTAMKOASI B KPOBMW MPUBOAMT K ObICTPOMY
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perpeccy KAMHUYECKON CUMMTOMATUKK MPU YCAOBUHK
KOPOTKOM 3KCMNO3nuUmK Aaa. HeobXxoAnUMbIM YCAOBUEM
BbICOKOM CTEMEHUN OUMLLEHMA ABASIETCA PaHHEE Mpu-
MEHEHWE reMoArMann3a B TeYEeHWE NepBblx 2-3 Y ¢ MO-
MEHTa OTPaBAEHMUS.

Y psip@a nauMeHTOB MOCAE MpPeKpaLLeHUa remo-
AManm3a cnycta 1-5 u HabAAAAOCH YXYALLEHWE KAU-
HWYECKOrO COCTOSIHMA C MapaAAeAbHbIM HapacTa-
HUEM KOHLEHTPALMU METAHOAA UAU ITUAEHTAUKOAS
B KpoBW. 3TO ObINO CBA3AHO C MPOAOAXAOLLMMCS
NOCTYNAEHUEM 3TUX AAOB U3 XEAYAOUHO-KULLEYHOIO
TpakTa AMO60 ypaBHUBAHWEM WX KOHLIEHTPALIMI B KPO-
BUW M TKaHSAX opraHunamMa. B Takmx cAyyasix BbIMOAHS-
AV TOBTOPHbIA reMOAMAAU3 AO MOAHOTO BbIBEAEHMS
AAOB 13 opraHnama. OnMcaHHasa cutyaumsa HabaoaAa-
AaCb MpUY NO3AHEM Hayane reMOoAMaAM3a, MPU 3KCMo-
3ULMK OTpaBAEHUST 4-6 u.

Mpu aAamMTeAbHOCTM OTpaBAeHuA 10-12 uacos,
AMBOO NMPU BbICOKOW UCXOAHOWM AO3€ MPUHATOrO AAa —
KOHLEHTPaLMA B KpoBu Boree 3 %o, CHUXEHME KOH-
LEHTpauMM cnMpTa, Kak nNpaBUAO, HE COMPOBOXAA-
AOCb YAYULLIEHWEM COCTOSIHMA MalUMeHTa, UTo 06bsc-
HAeTca rAybokmum nopaxerHuem LUIHC, Ha doHe oTeka
Mo3ra 1 ero rubenu.

lMpuMeHeHMe remoprManmMsa B 1-€ CYyTKM MocAe
OTPaBAEHWSI NPUBEAO K BbIBAOPOBAEHUIO 79 % HOAb-
HbIX, @ B 60Aee NO3AHWE CPOKU — TOAbKO 14 %.

Taknm 06pa3om, HECMOTPSA HA HAaAUUKE LLMPOKO-
ro acCopTMMEHTa AeraAbHOW anKOrOAbHOW MPOAYK-
UMK, He mncuesaeT npobaeMa noTpebAeHus cyppo-
raToB aAKorons. OTpaBAEHUSA METAHOAOM U 3TUAEH-
FAMKOAEM TPEOYIOT ObICTPOW, aKTMBHOW KOMMAEKC-
HOM MHTEHCUBHOW AETOKCUKALMK C UICMOAb30BaAHUEM
3KCTPaKoprnopaAnbHbIX MeToAO0B. B xope wuccaepo-
BaHWUSI MOAyYeHbl yOeAUTeAbHbIE AAHHbIE BbICOKOM
30PEKTUBHOCTM paHHEro remMopvMasvMsa B MnepBble
4-6 4 OCTPOro OTpaBAEHMS CNUPTAMM, NPU YCAOBUU
AAEKBATHOIO YAAAEHMA SIAQ U3 XKEAYAOUHO-KULLIEUHOTO
TpakTa. [To3pAHeEe Havyano remoaranm3a (2-3-e CyTKM)
y NaUMEHTOB B COMATOreHHOW dpa3e oTpaBAEHMWS, NPO-
ABASIOLLLENCS NPOrPeCcCHpytoLLLE MOAMOPTaHHON He-
AOCTATOUHOCTbIO, HE AGET AOAXKHbIN AeUEOHbIN 3bdEKT,
YTO CBA3AHO C HEOBPATUMbIM U3MEHEHUAMMW B Opra-
HU3MeE.
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