®I'BOY BO «CeBepo-OceTHHCKAS TOCYAapCTBEHHAA MEANIAHECKAN akaneMusny Munsnpasa PO
Federal State Budgetary Educational Institution of Higher Education “North Ossetian State Medical Academy”’,

the Ministry of Health of the Russian'Federation

becraes I'.I'., Ciienymkun B.JI.

OCTPBIE OTPABJIEHUA

(YuebHOE mocodue)

Bestaev G.G., Slepushkin V.D.

ACUTE POISONING
(Tutorial)




ABTOpBI:

becmaes I'eopeuti ['usuesuy — noueHT Kadenpsbl, KAaHIUAAT MEJUIIMHCKUAX HAYK
Cnenywrun Bumanuii /[mumpueeuy - 3aB. kadeapoi, TOKTOp MEAULIUHCKUX HAYK, Ipodeccop

IlepeBoa HA aAHTVIMIICKUI SA3BIK:
lynvea Enena Bumanvesna — xanauaat GUIOJIOTHIECKUX HAYK, JOLECHT

Peuensenr:
Jlebeoesa Enena Anamonvegna — IOKTOP MEAMIIMHCKUX HaYK, podeccop PocToBckoro
MEIUIUHCKOTO YHUBEPCUTETA

Authors:

Georgiy Bestaev -dozent
Vitaly Slepushkin - Head of the Department, Doctor of Medical Sciences, Professor

The English translation:
Elena Shulga — candidate of Philological Sciences, associate Professor

Rezention :
Elena Lebedeva — professor of Rostov Medical University

Metoauueckoe mocoOue MNpeAHa3HA4YeHO Ui CTYIAEHTOB CTapIIMX KypcoB, B TOM YHCIE
WHOCTPAHHBIX CTYJEHTOB, OOYJAIOIINXCSI HA aHTJIMHCKOM SI3BIKE, OPAMHATOPOB, ACTTUPAHTOB.



OCTPBIE OTPABJIEHUA

BBEJEHUE

[lepeno3upoBKa U OCTpbIe OTPaBJICHUS JIEKAPCTBEHHBIMU CPEICTBAMU SBIISIOTCS BAaXKHOU
npobiieMoil 3nmpaBooxpaHeHus. EskerogHo, B Poccun konm4yecTBO OOJBHBIX, TPEOYIOIINX
TOCHUTAIHM3AIMKA IO TIOBOAY oTpamieHuid, nocrturaer 214 000 (oxomo 1 % ot oOmiero umcna
NOCTYNMBIINX), YTO CO3JAE€T CEPhE3HYK HArpy3Ky Ha IpueMHbIe oOTAeineHus. BcemupHas
OopraHu3aiys 3ApaBOOXpaHeHus mojcuurTana, 4ro 3a 2014 rog Bo BceM MHpe B pe3ylbTare
HeNpeIHaMepeHHbIX oTpaBieHui ymepino 346 000 yenoBek. CMepTh MWUIMOHA JIIOJCH, B
3HAUUTEIBHOM YHCJE CIy4yaeB CBs3aHHAs C OTPABICHUSAMH, HACTyNujaa B pe3yibTare
HaMEPEHHOT'0 HAHECEHUs Bpella CBOeMY 370poBbio. Hanbosee yacTeiM ciocoOOM HaMEPEHHOTO
CaMOTIOBPEXKICHUS SBISIETCS MEePeO3UPOBKA JIEKAPCTBEHHBIX BEILIECTB, YTO MOKET OCIOKHUTh
Tepanuio. Bmecte ¢ TeMm, OOJIBIIMHCTBO TaKUX MAI[UEHTOB MOJOJIbI, OTHOCUTEIHHO 370POBBI U

IIpY aJICKBaTHOM JICYUEHUH IIOJIHOCTBIO BOCCTAHABIIMBAIOTCH.
OIIPEJEJIEHUE U CTPYKTYPA OCTPBIX OTPABJIEHUI

OTpaBJ'IeHI/Ie - OTO OCTpLIﬁ MaTOJIOTHYECKUI Iponecc, BOSHI/IKaIOH_[I/Iﬁ B PpeE3yibTaTe
BO3[[€fICTBI/I$I Ha OpraHu3M IMOCTYIAOIMKUX U3 Oprma}omeﬁ CpCabl SAOOBUTBIX BCHICCTB

PA3JIMIHOIO IMMPOUCXOKACHU.

OCHOBHBIMH TPYIIAaMH TOKCHYHBIX BEIIECTB, BBI3BIBAIOIINX OCTPHIC OTPABJICHUS
ABIIIOTCS JIEKapCTBEHHBIE cpenacTBa (1o 63,1% cmydaes), ankoroib u cypporatsl (1o 49,3%

ClIy4aeB), mprkuraromme st 10 (21,8% cinydaes).

IIpn OCTpBIX PK30T€HHBIX OTPABICHMSX Pa3JIM4yarOT 2 OCHOBHBIE CTaauu mporecca: | -
TOKCHKOT'€HHYI0, KOIJla TOKCHYECKOE BEIIECTBO, OKa3bIBAE€T CBOE JEWCTBUE Ha OMOXMMHUYECKHE
IPOLECCHl M MPOSIBIAETCS PAIOM MATOJOTUYECKUX CUHAPOMOB (IIOKOM, acpuKcued, KOMOH,
KpoBoTeueHHeM); Il - coMaToreHHyr0, HaCTYNAIOIIYI0 0Ce YAAICHU TOKCHYECKOro BELECTBa,
B BHJE MOCIEICTBUNA IMOpPaXEHHUs, MPOSBISIOMMXCS TPyObIMM HApYIIEHHSIMU TIOMEOocTa3a Hu

HN3MCHCHUCM CTPYKTYPbI NI (byHKI_[I/II/I Pa3JIMIHBIX OPraHOB U CUCTEM OpraHru3Ma.
Brigensior CICAYIOMUC MYTHU NOCTYIJICHUSA A1a B OPraHUu3M:

1. TlepopanbHblii - mnomnagaHue sA0B uepe3 poT. CpedHsss CKOPOCTh pPa3BUTHA
KJIMHUYECKUX MPHU3HAKOB (OT 4YacoB JO CYTOK). OTo Hambojee 4acTbhlii Crocod

OTpaBJICHHUS.



2. VIHransiyoHHBIM - BIBIXaHHE SJOBUTBHIX Ta30B, KOTOPHIMH MOTYT SIBISITHCS
TOKCHUYECKHE TPOAYKTBl TOPEHMS PpA3IMYHBIX MATEpPUANIOB, YrapHbIM Tas,
CepoBOJOPOA, U Jp. BricOkas CKOpOCTh pa3BHUTasl KIMHUYECKUX MPU3HAKOB (OT
MHUHYT JI0 4YaCOB), YAaCTO MPEACTABISIOT OMACHOCTD JIJISl OKA3bIBAIOIIMX TOMOIIIb.

3. IlepkyTaHHbI - MPOHUKHOBEHHWE TOKCHUYECKMX BELIECTB uepe3 KoxKy. MeaneHHas
CKOPOCTb Pa3BUTHS KIIMHUYECKUX MTPU3HAKOB (OT YaCOB JI0 HECKOJIBKUX CYTOK).

4, HapeHTepaJIBHbe/'I - UHBCKIUHU, ITOMAAAaHNC TOKCUYCCKUX BCUICCTB B IMOJIOCTHU, YKYCEBI
HACEKOMBIX, 3Mel. Bbicokasi CKOpOCTh pa3BUTHUS KIIMHUYECKUX MPU3HAKOB (MUHYTHI),

4acTO UMEIOT SITPOT€HHYIO 3THOJIOTHIO.
OCHOBHBIE ITPUHIUIIBI IEYEHUA

[Ipn mnepeno3uMpoBKe MHOTHE JIEKapCTBEHHBIE MpemapaTsl (HampuMep, OIMUaThI,
TPULMKINYECKUE aHTUICTIPECCAHTHI U O€H30/IMa3EUHbI) MOT'YT BBI3BaTh JACTIPECCUIO CO3HAHUS U
KapJIMopecupaTopHbie HapyieHus. HeoTnoxxHast Tepanus o KHA BKIIOYATh OBICTPYIO OLICHKY
U BOCCTAHOBJICHHE TMPOXOAMUMOCTH JbIXATCIIbHBIX MyTEH, JbIXaHUS W KpPOBOOOpAIICHUSI.
TmarenpHbl cOOp aHAMHE3a M OCMOTP BO MHOTHX CIIy4asX MO3BOJISIOT OLICHUTH BEPOSTHYIO
TSYKECTh MEPEIO3UPOBKU U ONPEAEIUTh TAKTUKY NocaeAyomen Tepanui. OCHOBHbIE PUHIIMIIBI
JICYEHHUsI HANPABJIEHbl HAa CHUKCHHE IOCTYIUIEHUS W YCKOPEHHE BBIBEJICHHUS TOKCHMHA U
BKIIIOYAIOT MEPONPHUATHS OOMIer0 yXoJa, a MpH HEOOXOIUMOCTH U JOCTYIHOCTH —
UCIIONIb30BaHNE CeU(PUUECKUX aHTUIOTOB. [Ipy HAIUYUM COMHEHHI B OMpEeNIeHUH CTETIeHU
pUCKa WM TaKTUKHU JIEYCHUS HACTOSTENBHO pEeKOMeHIyeTcs oOpamaTtbes B LIeHTp ocTphix

OTpaBJICHUI.
AHAMHE3

HeoOxonuMo cobpaTh NOAPOOHYIO U JOCTOBEPHYIO HMH(POPMAILUIO O MPHUHITOM
npenapare win npemnapatax. OHa JODKHA BKIIIOYATh HA3BaHHUE, KOJMYECTBO, JIEKAPCTBEHHYIO
dbopmy, BpeMs mpueMa Mpernapara v BbISICHEHHE ()aKTa COBMECTHOTO YIOTPEOJICHUS aTKOTOJsS
WM HAPKOTUYECKHX BELIECTB, UYTO MOXET BIMATH Ha COCTOSIHUE MallMeHTa WU CKOPOCTh
BBIBE/ICHUS TpernapaTa. JJomKHO ObITh OTMEUYEHO HATU4Hhe TabIEeTOK B PBOTHBIX Maccax BCKOpeE
MOCJE OTpPaBJEHUS, HO 3TO HE HCKIOYAeT BBIPAKEHHONM HWHTOKCHUKAuu. CoOUUabHbBIN,
HCI/IXI/IanI/I‘IeCKI/Iﬁ AaHaMHE3, aHAMHE3 KU3HH U 3HAHUEC MPUHHUMACMBIX 60J'IBHBIM JICKApCTBCHHBIX
CPE/ICTB MOMOKET BBISIBUTH MAIlMEHTOB BBHICOKOTO PUCKA M OMPENETUTh TAaKTHKY JdaJbHEHIIEro
nedeHus. B cBs3M ¢ TeM, YTO MAIlMEHTHl MOTYT OBITh HEKPUTHYHBI K TSDKECTH CBOETO COCTOSTHUS

WM HECTIOCOOHBI JIaTh COOTBETCTBYIOIIYIO MH(OpPMAIHIO, HEOOXOIUMO IMapauieIbHO coOpaTh



MOATBCPKAAOIMIUEC MOAHHBIC K3 JOCTYIIHBIX HMCTOYHHMKOB, TAaKHX KaK YIIAKOBKa IIpfIriapara,

NOKa3aHus OpUTajbl CKOPOH TTOMOIIH, CBUAETENEH, 3aMCKa OOIBHOTO MPH MOMBITKE CYUITUAA.

OCMOTP

IlepBoouepenHoil 3amauyedl SABIAETCS OLCHKA IPOXOAMMOCTH JbIXATEIbHBIX IIyTEH,
JBIXaHWS W KPOBOOOpAIEHUS M TPOBEICHHE COOTBETCTBYMOLICH Teparnuu. llpum Hapymenun
IPOXOJUMOCTH JIBIXaTEIbHBIX IyTeH WM JAbIXaHHS HEO0O0XOAWMO NPOBEIEHHE MEpPONPHUSTHIA,
HAIPaBJICHHBIX Ha IIOAJEP)KAHUE IPOXOJUMOCTH JbIXaTENbHBIX IIyTed — IPUMEHEHHE
BO3yX0BOJOB, BcriomorarenbHas VIBJI wnin nHTyOanus tpaxeu. YpoBeHb CO3HAHUS MAlMEHTa
MOJKET YKa3blBaTh Ha CTENEHb NEPEJO3UPOBKMU, PUCK JUISl AbIXaTEIbHBIX IyTed U 00beM
HEoOXO0IUMON pecrnupaTopHOi nojjaepkku. Ero moxHo oueHutTs nmo mkane [nasro. Cymma
0a/ul0oB paBHas WIM MeHbIIEe 8 (WIM TOJBKO HaJIM4YUe OTBETa Ha OOJIEBBIE pa3PaXKUTEIH)
TOBOPUT O BBICOKOM PHCKE HAapyLIEHUN CO CTOPOHBI JbIXAaTEIbHBIX IyTeH. B manHoMm ciydae,
€CII HE OXKUAaeTcs OBICTPOE YIYyYIIEHHWE COCTOSIHMSA MAIMEHTa, OKa3aHa MHTYOAIUsl Tpaxew.
Crnenmyer ynenarh MOBBIIIEHHOC BHUMAHHE COCTOSIHUIO JIBIXaTEIbHON (YHKIMHU, OCOOCHHO TpPHU
OTpaBJICHUM CEJaTUBHBIMU cpeiacTBamMu. HeoOXxonumMo oOleHUBaTh 4YacTOTy JIbIXaHMS,
nbixaTtenbHblii 00beM U SpOz. Hu3kas uyacToTa JbIXaHHs CO CHIIKEHHEM caTypalud MOTYT
yKa3blBaTh Ha TUIOBEHTWIALMIO, HO CJEAyeT IMOMHUTh, YTO HOpMajbHas caTypauus He
UCKJIIOYAeT TUIEPKANHUIO WIM MCTUHHYIO TMIIOKCHIO MPU OTPaBICHUM yrapHbiM rasoM. Ilpu
JTIOOBIX COMHEHHUSIX CJEIyeT OLIEHUTh Ta30Bbli COCTaB apTepHajIbHOM KpOBU. TaxumHO?
HaOroaeTcst Ipyu MeTaboIMYecKoM aru103e (HarmpuMep, TPULUKINYECKUe aHTHJICIPECCAHTHI,
METaHOJ), OECTIOKONCTBE, MEPEI03UPOBKE ICUXOCTUMYJIATOPOB U B KAUECTBE pAaHHETO CUMIITOMA
IIPU OTPABJIEHUU CAIMLIUIATaMU (peciupaTopHbIN ankano3). CieayeT ¢ IepBbIX 3TANOB TEPANUN
o0ecnieunTh MHCY(PISALNIO KUCIOPOAa Yepe3 JUIEBYI0 Macky B COOTBETCTBUM C MOKAa3aHUSIMU
nyJlbCOKCUMeTpa (IIpUHHMMass BO BHHUMAaHHE YKa3aHHbIE BbIIIE OrpaHUYeHHs). MHorue
JIEKapCTBEHHbIE TMpenaparbl MpU NEpe03UPOBKE KapJUOTOKCHYHBI (Hampumep, POI0KaTopsl,
JTUTOKCHH, COJIU JIUTHUS), YTO MOXKET MPOSBIATHCS TMIOTEH3UEW U HapyIIeHHEM pUTMa cepala.
Crnenyer nanaauts Monutopunr UCC, AJ] u OKI', obecrieunTh BEHO3HBINH JOCTYH U aJCKBaTHYIO
UHPY3UOHHYIO Tepamnuio. OOIuUil 0OCMOTP MOXET MOATBEPAUTH MPHUEM BHYTPb 3HAYUTEIBHOTO
KOJIMYECTBA IMpernapaTa WM JaTh MOJCKAa3KH MPU OTPABICHUM HEU3BECTHBIM BEIIECTBOM.
MHorue nexapcTBeHHbIE CPECTBA (CEIEKTUBHbIE HHTUOUTOPHI 0OpAaTHOTO 3aXBaTa CEPOTOHUHA,
(eHOTHa3MHBI) HMMEIOT CEPOTOHWHEPTMUeCKHe WM  aHTUXOJIMHEprHYeckue APQeKTHl,
IIPOSIBIIAIOLIMECS PACIIMPEHUEM 3PAauKa, SKCTpanUpaMUIHBIMU HApYUIEHUSIMH, B TO BPEMs Kak

MIPUEM OIMOUIOB MPUBOAUT K CEIAIIMU M PA3BUTHIO MHO3a (TOYeUHbIE 3pauku). Ciemayer Takxke



U3MEpPUTh TEMIIepaTypy Tella, KOHLEHTPALMIO TIIIOKO3bl (OyIeT HU3KOM MpH OTpaBieHUM [3-
OJIoKaToOpaMu, TAaHOJIOM) U Maccy Tella. 3HAaHUE MAcChl Tejla BaXKHO MPHU pacyeTe TOKCHYECKON
JI03bl JIEKAPCTBEHHOI'O0 TIpenapara ¥ MOXKET MCIOJb30BaThCsl MPU HA3HAYEHUU TEPAIHH,
HanpuMep, MpU Mepeo3UpoBKe Mapaneramosia. OCMOTpP MOMOXKET BBIIBUTh HAJIMYHE TPaBM
(cmyyallHBIX WM TpPEAHAMEPEHHBIX), KOTOpble MOTYT NOTpeOOBaTh JEUEHHUs, WU (PakT

IIPUHATUS HEKOTOPBIX BEUIECTB, HAIIPUMED aJIKOIOJIS.
JOINOJIHUTEJIBHBIE HCCJIIENJOBAHUA

B MuUHUMAaIBHBIA CHUCOK JTAOOPATOPHBIX OMOXMMHUYECKHX aHAIHM30B JIOJDKHBI BXOJUTH
KOHIIGHTpAIMs MOYEBHUHBI, 3JEKTPOJIUTHI U TJIOKO3a KPOBU. AHAJIN3 ra3oBOr0 COCTaBa KPOBU
MO3BOJIUT OBICTPO BbIABUTH Hanuuue Hapymenuit KIIP, a Takke OIGHHTH aJleKBaTHOCTh
BEHTWISIIIUM Y TAIMEHTOB CO CHUKCHHBIM YpPOBHEM co3HaHHs. [Ipu momo3peHuu Ha Hanuyue
pabgoMHoONu3a WM  CEPOTOHUHOBOTO CHHAPOMA HEOOXOJAMMO HM3MEPUTh aKTUBHOCTH
kpeatuHpochokunazel (KDOK). [Ipu Hanmmuum moka3zaHui cilelyeT B3ATh HA aHAU3 KPOBb IS
OIICHKH COJIEp>KaHUsI JIGKAPCTBEHHBIX BEUIECTB (HAIIPUMED, MapaeTaMol, CaauluIaThl, TUTHI) C
yKazaHueM BpeMeHU 3abopa. B ciyuyae oTpaBieHHs mMapameraMmoyioM MpH HAIUYUU JHOO0H
BO3MO>XHOCTH HEOOXOJMMO OLIEHUTh KOHIICHTPAIMIO 3TOrO Mpernapara B KPOBHU, 3TO OTHOCUTCS
KO BCEM IanMueHTaM O0e3 co3HaHus. Bo MHOrMX NpUEMHBIX OTIEICHUSX KOHIIEHTpaIus
napaieramMmosia UCCIEeyeTCsl Y BCEX MallMEHTOB C MOJ03PEHUEM Ha OTPABIIEHUE, TaK KaK JaHHOE
OTpaBJCHHE HE HMEeT pPAHHUX KIMHHUYECKUX NpH3HAKOB. HeT HEOOXOAMMOCTH PYTHMHHO
U3MEPSTh KOHLIEHTPALMIO CATULMIATOB Yy MAIlMEHTOB B CO3HAHHMH, KOTOPHIE OTPULAIOT MPUEM
MpenaparoB, COJAEPKAIIUX CATUIUIATBl, U Y KOTOPBIX HET MPU3HAKOB OTPAaBJICHUS JTAHHBIMU
coequHeHUsAIMU. KOHIIEHTpaIuio caluiMiIaToB CleAyeT UCCIEe0BaTh y NAllUeHTOB 0€3 CO3HaHuUs

HJIN TIPpU MMOAO03PCHUH HA OTPABJICHUEC IPCIIaApaATOM JTaHHOM TpYIIIIBI.

CKpI/IHI/IHFOBOC HCCICAOBAHUEC MOYH C MLCJIbKO BbIABICHHA HAPKOTHYCCKUX BCILICCTB
0OBIYHO npoBOAAT 'y IMAIMCHTOB C OTpPaBJICHUAMH, OJHAKO KAKHX-TO CTAHAAPTHBIX

CKPUHUHI'OBBIX I/ICCHGI[OBaHI/If/'I HET.

JJEYEHUE

Tepanus kapauopecnMpaTOPHBIX U HEBPOJIOTUYECKUX HapylleHui nposoautcs B OUT.
[TpoBorpoBaTh pBOTY OoJjiee HE PEKOMEHIYETCS W MPOTHUBOINOKA3aHO B CIIydae JIETYYHX U
eIKUX BelecTB. BcachiBaHHEe JEKapCTBEHHBIX BEIIECTB MOXKET OBITb YMEHBIIEHO IyTeM

MPUMCHCHUA aKTUBHUPOBAHHOT'O YIJI, HA3HAYACMOI'O IICPOpPAJIbHO WM YCPE3 HaBOFaCTpaHBHLIﬁ



3oH1. OnHOoKpaTtHas fo03a (50 Ty B3pocibix, 1 T/ Kr y nereii) BBOAUTCS, €CIIU MPOIUIO HEe OoJiee
yaca C MOMEHTAa MPUHSATUS BHYTPh 3HAYUTEIHHOTO KOJIMYECTBA TOKCHMHA (T. €. KOJIHYECTBA,
CIOCOOHOTO BBI3BATh CPEJIHEE WU TsKeNoe oTpaBiieHue). CIyCcTs TaHHBIM BpEMEHHOW HHTEPBAI
ancopOmust cHmwxkaetrcsa. s amcopOuum u Oonee 3((PEKTUBHOW IIIMMHHAIIMHM HEKOTOPBIX
TOKCHUHOB CIJIEZ[yeT pacCMOTPETh Ha3HAYeHHE HECKOJBbKUX /103 aKTUBUPOBAHHOTO yris. OIHAKO
psaa  BemecTB (BKJIIOYAsi CHUPTHI, COJIM JKele3a W JUTHHA) IUIOXO aJcopOupyeTcs Ha
AKTUBHPOBAHHOM YTJIe, B CBS3M C 4Ye€M €ro NpPUMEHEHHE He IOKa3aHo. HesamuineHHbie
JbIXaTeNIbHbIE MyTH — a0COIOTHOE MPOTHUBOIOKA3aHNE K HA3HAYEHHUIO aKTUBUPOBAHHOTO YIS B
CBS3M C PHUCKOM BO3HUKHOBEHHUS aCHUPALMOHHOIO IHEBMOHUTAa. Ha JaHHBIE MOMEHT B
CYIIECTBYIOIIEH JIUTEPAType HEIOCTATOYHO OKA3aTENbCTB JJII MCIOIH30BAHUS MPOMBIBAHUS
xkemyaka. Cieayer paccMOTpPeTh HEOOXOIMMOCTh NMPOMBIBAHUS Y IMAIMEHTOB C JKCIIO3HIIACH
TOKCHHA He Oosee | yaca, MPUHSABIIUX JOCTATOYHOE KOJIMYECTBO BEIIECTBA C BHICOKUM PUCKOM
jgetanpHOro ucxoda. [IpombiBaHue Kelyaka MPOTUBOMOKA3aHO TMPU  HE3AL[UIIEHHBIX
IBIXATENIBHBIX TYTAX, a TaKKe NPH OTPABICHHH YIJICEBOJOPOJAaMHU (PUCK AaclHpanuu u
XUMHUYECKOTO THEBMOHHTA) M €AKUMU BemecTBamu! Eciiu, HECMOTpST Ha KOPPEKITUIO THIIOKCUU
U aJeKBaTHYI0 UWH(QY3UOHHYIO Tepamluio, IIOCIe OTPABICHHUSI COXPAHAETCS CTONKUUN
MeTaboNMMYeCKUd anuao3, CileIyeT pacCMOTPEeTh BOMPOC O BHYTPUBEHHOM BBEJICHUU
OukapOoHaTa HaTpus. beicTpas KOppeKIus anuao3a 0COOCHHO BaKHA NIPH HAIMYUU YITHHEHUS
untepBasioB QRS wm QT na OKI'. V¥V B3pocinbix MokeT ObITh BBEJE€HAa HaudajbHas [103a
OoukapOoHara Hatpuss 50 MMOJb C BO3MOXXHOCTHIO TOBTOPHOTO BBeJEHHUS (MIOJI KOHTPOJEM

aHaJIn3a ra3oBoro cocraBa apTepHaHLHOﬁ KpOBI/I).

[TpoBenenue GopcUpOBaHHOTO AUYpe3a MOKA3aHO MPH OTPABIEHHUIX THMAPOGUIBHBIMUA U
HeA((PEKTUBHO TPU HHTOKCUKAIMH TUAPO(DOOHBIMH COETUHEHUSIMH. MeEToIUKa BBHITIOTHEHUS
(GopcupOBaHHOTO JAMype3a 3aKIYaeTcsd B CJIEAYIOLIEM: IMpEeABApUTENbHO JaeTcs Harpyska
xuakocTbio (500-1000 mut); 0 BHYTpUBEHHO BBOASATCS nuypeTuk (nasukc 40 mr u 6omuee, 1ub0

OCMOJNYPETUKH - MOUYEBHHA WJIM MaHHUTON B 03¢ 1-1,5 r/kr 3a 10-15 mMun);

B CJIydac TsAKCJIOr0 OTPABJICHUA MOXKET OBITh ITOKA3aHO MMPOBCACHUC TCMOJUAIN3a TJIs

HKCTPAKOPIOPAIBLHOIO yIaJIeHUsl TOKCHUHA U Tepalluy OCTPOM MOYEYHOU HEJOCTATOYHOCTH.
OTPABJIEHUE OTJAEJIBHBIMU A JAMH

AJIKOT0.1b. KOHI.[CHTpaI_II/IH 9TaHOJIa B KPOBH MOKCT I'OBOPUTH O BPECMCHU 3KCIIO3UIIUU,
HO €€ HeJIb3s Ha3BaTh HAJIE)KHOM B CBS3H C HHAUBUAYAJIbHBIMU ocobeHHOCTAMH MeTabonu3ma. C

IMOBBIIICHUEM KOHICHTpAalMM B KPOBH CHMIITOMBI IIPOTrpeCCUPYIOT, HadYWHad C AaTaKCHH,



AU3apTpUMd U HUCTArMa, A0CTUras rurnoTepMuu, rulOTCH3NHU, OINTYHICHUS U KOMBI. B Tsxennix

CIIy4asix, MOTYT pa3BUThCS CyAOPOTH, ACIPECCHs AbIXaHUs, HAPYIICHUS PUTMa CepALa U aluos3.

CHGLII/I(bI/I‘-IeCKI/IC OIMaCHOCTU BKJIIOYAIOT aCIUpPAlI0 PBOTHBIX MAacCC, T'HIIOTTIMKEMHUIO U

pabaoMuonu3.

AJKOToNh OBICTPO BCACHIBACTCS M3 KHUILIEYHUKA, YTO jAenaeT Meroabl ynaienus u3 KKT
pakTH4ecku Oecrone3HbiMu. J[as mpenoTBpaieHus pa3Butus HHIedanonatuu BepHuke
ClIe/lyeT BBECTH MAllMEHTAM C XPOHHUYECKOW aJKOTrOJIbHOW OO0JIe3HBIO THAMHH (BUTaMUH Bj)
BHYTPUBEHHO. OTO HEOOXOAMMO CJelaThb [0 Ha3HAu€HUs TJIIOKO3bl I  KOPPEKLUU
TUIOTTIMKEMHH. [ UIorinukeMuto HeoOX0MMO KyIMPOBATh HACKOJIBKO BO3MOXKHO OBICTPO IyTEM
MEePOPaATLHOTO BBEIEHUS TTFOKO3bI, €CJIM MAIlMeHT B CO3HAHUU, WM BHYTPUBEHHOU MHOY3UEH 5
% wnu 10 % pactBopos. I[Ipu koHIEHTpanuu 3TaHoNa KpOoBU BhIie 5 1/1, pH aprepuanbHoit
KpoBH HuXke 7,0, a TakKe NPU yXYALLIEHUU COCTOSHUS HECMOTPS Ha IPOBOAMMBIE MEPOIIPUATHS

HEOOXOIMO PACCMOTPETb BO3SMOKXHOCTDb réMOJJruajin3a.

Onuoawl. JleiicTBUE SHAOTEHHBIX U K30T€HHBIX OMMOUI0B 00YCIIOBIIEHO CBSI3bIBAHUEM C
OJIHUM WJIM HECKOJIbKUMH OIMOWJHBIMHU perentopamu. HamnokcoH, HaiMeDeH M HATPEKCOH
ABJISIFOTCA KOHKYPEHTHBIMU AHTArOHUCTAMHU OMUOMJIHBIX PELENTOPOB, KOTOPBIE CBA3BIBAKOTCSA C
MIO, KaIllla 1 JeJIbTa PEeLeNnTOpaMu U KOHKYPEHTHO NMPEJOTBPAILAIOT CBA3bIBAHUE SHIOTCHHBIX U
AK30T€HHBIX OMUOMAOB C ATUMH peuentopaMu. [IpogomKUTENbHOCTh EUCTBUS HAJOKCOHA
cocraBnsier oT 15 mur 90 munyt. Ilocne BBedaeHMS B/B HAJOKCOH OBICTPO IPOHUKAET B
LHEHTPAIbHYIO HEPBHYIO CUCTEMY. Y MAllMEHTOB C OTPABJICHUEM ONUOUAAMH YIY4IIaeTCs
JIbIXaHHE B TE€UYEHHE 1-2 MUHYT M BOCCTAHABJIMBAETCs cO3HaHME. Llenpio BBeIEHUsI HAJIOKCOHA
SIBJISIETCSI BOCCTAHOBJICHUE QYHKIIUU JIbIXaHUs. MHO03, YrHETeHIE OapoperenTOPHbBIX pedIeKkcoB,
JAPUHTOCIIa3M M CHIJKEHHE MOTOPHKH JKEIYJOYH-KUIIEYHOIO TPAKTAa TAKXKE YCTPAHSIOTCS.
HanokcoH MoeT ycTpaHsATh TOKCUYHOCTh, BEI3BAHHYIO JIEKAPCTBEHHBIMU CPEICTBAMH, KOTOPHIE
HE SBIISAIOTCS OMUOMAAMHU, TAKUMHU KaK KJIOHHUJWH, HHTHOUTOPHI aHTMOTEH3UHIIPEBPAIIAIOIIErO
dbepmenTa U Bajbipoat HaTpusi. HamokcoH ciemyeT Ha3HA4YaTh BCEM MAIMEHTaM C U3MEHHEHBIM

MICUXUYECKHUM CTaTyCOM WJIM KOMOW HESICHOM ATHUOJIOTHH.

IMapaneramou. B TepaneBTHyecKkux 103axX OCHOBHOM MyTh MeTa0OJIM3Ma MapareraMmoia
— KOHBIOTallMs C O0pa3oBaHMEM HEAaKTHBHBIX MeTabonutoB. OkucieHue ¢GepMeHTaMu
utoxpoma P450 ¢ ob6pazoBanuem NamerunpoenzoxunonumuHa (NAPQI) siBisiercss 3amacHbIM
nyreM Merabosmsma. [Ipu mpuHsATHH OONBIIMX /103 MapareraMmolia 00pa3yercsi 3HAUYUTENIbHOE
komudectBO NAPQI, mpu sTOoM 3amackl TiiyraTuoHa B medeHn wuctomarTcs U NAPQI

CBS3BIBAETCA C KJIETOYHLIMH O€IKaMu NNEUCHU, NMPUBOASA K MOBPCKIACHUIO KIICTOK. HpI/IHHTI/Ie



BHYTph Aaxe 150 mr/kr (75 Mr/Kr y marueHTOB BBICOKOTO PHCKa) TMOTCHIIMAIBHO CMEPTEIHHO.
Knuanyeckue nmpusHaku. MoryT pa3BuBaThCs JieTKas TOLUIHOTA, PBOTA MU OTCYTCTBHUE aIllIETHTA,
HO, Kak IpaBWUJIO, IIEpPBbIE YEThIpE wYaca IOCJIE IpUeMa Iapaneramoljia TEYEHHE HOCUT
OeccumnToMHBIN Xapaktep. Cmycts 24-36 dvaca pa3BuUBarOTCA 00JIb B IIPaBOM Iojapedephe,
JKEJITyXa, pBOTa M OCTpasi Me4YeHOYHas HeAOCTaTOYHOCTh. JlezopueHTtanus u sHuedasonaTus
MoOryT  MaHudectupoBarb  cmycts  36—72  wvaca.  Cnenmduueckne  OHNacHOCTH
['enarone/IosIpHbIi  HEKpO3 JOCTHraeT MakcumMyma Ha 3—4 CyTKM 1ocle NpPUHATUS
napaieramMmosia 1 MOXET COIPOBOXKIATHCS TUIIOTTIMKEMHUEH, KPOBOTEUEHUAMH, dHIle(anonaTuen

H BECTHU K JICTAIbHOMY UCXOOY.

JleueHue. AnbTepHATUBHBIM AHTUAOTOM IPU OTPABIECHUM MAPALETAMOJIOM SIBJISETCA
METHOHHMH, HO €ro HCIOJb30BaHUE PEKOMEHIYETCs, TOJIbKO €CIM AaleTHILUCTEMHa HET B
HaIM4YUK (MCCIICIOBAHMs Ha JKMBOTHBIX IOKa3alH, 4yTO OH MeHee 3(dexrtuBeH). AHTHAOTOM
BbIOOpa  SBNISETCS  AUETWILMCTEMH, BBOAMMBIM  BHyTpuBeHHO. [l  MakcUMajabHOM
3¢ (deKTUBHOCTH HEOOXOAMMO HayaTh BBEJCHUE B TEUEHUE § YACOB IOCJE OTPABJICHUS, OJHAKO
€CThb YKa3aHHfA, YTO AaUETWILUCTEMH MOXET YIy4IIUTh MCXOJA JaXKe Yy MalUeHTOB C
saredanonaruei. Crycts 24 yaca IMociie OTPABJICHUS TapareTamMoi B IUTa3Me MPAKTUYCCKH

HECBO3MOXHO 06Hapy>KI/ITB, JaxKe IIpUu TSDKEIIoMN Nnepcao3upPoOBKeE.

Tpunukiaunyeckue anrtugenpeccantbl (TA). Tokcuueckoe neiictBue TAJ]
OOyCIIOBIIEHO AaHTHXOJIMHEPTUYECKUM BIHUSHUEM Ha HEpPBHbIE OKOHYAHUS BEreTaTUBHOMN
HEPBHOW CHUCTEMBI M MO3Ta, OJIOKa0i HATPHEBBIX KAaHAIOB M 013 JPEHEPTUUYECKUX PEIETTOPOB.
CuMnTOMBI MHTOKCUKAIIMM BKJIIOYAIOT TaXUKApJUI0, CYXOCTh KOXH, CYXOCTb BO PTy H
pacuuperre 3padykoB. Co CTOpPOHBI HEPBHOM CHCTEMBbl HAOJIOMAIOTCS aTaKCHs, HUCTarm,
CyJIOpOTH, COHJIMBOCTh U KOMa. MOIyT TakXe OTMEYaThCsl MOBBILIEHUE MBIIIEYHOTO TOHYCA U
runeppeduekcus. Ha OKI' BeusiBisitorest yummnenue unTepBasioB PR, QRS w/mmu QT, uto
BMECTE€ C HAJIIMYUEM METaO0OJMYECKOTO aIua03a MOBBIIMIAET PUCK Pa3BUTHS >KETYTO0YKOBBIX
apuTMuii. B penkux ciydasx BO3HHKAIOT BOJIBIPM Ha KOXKE, KOTOpBIE CIEAYyeT JICUUTh Kak

OXKOT'H.

Jleuenue. BBenenue axkTUBUpOBaHHOTO yriis (50 rpamm) NEpOpalbHO WM YEPE3
Ha30TacTPAJIBHBINA 30H] II0OKAa3aHO Yy MAlHUEHTOB, IIOCTYNHUBIINX B TEYEHHE IEPBOrO Yaca I0cie
otpasiieHus. [lepBoHavanbHOE JIEYEHUE APUTMHM JTOJDKHO CBOJUTHCA K KOPPEKUUU TUIIOKCHH U
HapyIIEHUH KHUCIOTHOOCHOBHOTO COCTOsIHMS. BBenenue OukapOoHaTa HATpus HU3MEHSET
cesas3biBaHue TA/] ¢ muokapaoMm. Bapocnomy nanuenty ¢ n3meHenusmu Ha OKI' win aputmueit
nokazaHo BBeneHue 50 mmonb pactBopa NaHCO3 BHyTpuBEHHO, Hake INpU OTCYTCTBUH

anuao3a. Ecnu kapanotokcuueckoe aeiicteue TAJ[ pedpakrepHo k OukapOoHaTy Harpus,



CJIeMyeT pacCMOTPETh BOIIPOC O BBEJACHUH KUPOBOM amynbcuu (MuaTpamunum). [lepBoHavanbsHO
BHYTPUBEHHO Oo0OCHO BBoauTcs Ao3a 1,5 mr/kr 20 % HWHTpanunupa c¢ mocienyromei
uHdysueit co ckopoctbio 0,25-0,5 mu/kr/mMun B TedeHue 30—60 MUHYT 10 MaKCUMAalbHOTO
oobema B 500 mur. CymOpOKHBIA CHHIPOM CJEAYyeT KYIMMPOBaTh Ha3HAYEHHWEM JaHMa3eramMa Wi
nopazenama. PaccMoTpute BO3MOXKHOCTh BHYTPUBEHHOTO BBEACHHUS 1 MI  TIJIIOKaroHa ¢

IIOBTOPEHUEM 3TOM J03bl KAKJIbIE TPU MUHYTBI CTOMKOW TMIIOTEH3UHU U ACTIPECCUH MUOKap/Ia.

Camuuuaartsl. [Ipuem BHYTpD B 103¢ 500 MI/KT MOTEHIMAIBHO CMEPTEIbHO. MexaHu3M
TOKCUYECKOIO0 JIEWCTBUS  CAJMIWIATOB CJIOXKEH M BKIIOYAET MPSIMYI CTHUMYJISILUIO
JbIXaTeNbHOTO LIeHTpa, UHruOuposanue wnukiaa KpebOca, pa3o0iieHHe OKUCIUTEIBHOIO
dochopunpoBanus U ycuiieHHe MeTa0oau3Ma >KUpHbIX KucioT. Kinunuueckue npusHaku Ilpu
JIETKOM OTpaBJICHUH MOTYT BO3HUKATh TOLIHOTA, pPBOTA, IIyM B YIIaX, COHJIMUBOCTh U
TOJIOBOKpY)XKeHHE (OOBIYHO TepopalibHBIA TpueM MeHee 125 wmr/kr wmaccel Tema). Ilpum
OTpaBJIeHUM cpegHel TspkecTH (6osmee 250 MI/Kr mMacchl Tena) pa3BUBAIOTCA 00E€3BOKUBAHHE,
0ecroKONUCTBO, MOTIMBOCTb, Ba3OAMJIATALUMSA W TUNEPBEHTWIALUSA. Pexxe BO3HMKAIOT pBOTa
KpPOBBIO, TIOYEYHAs HEJOCTATOYHOCTh, TUHEPTEpPMHUs. Y B3pOCIBIX OOBIYHO pPa3BUBACTCS
pEeCIIUpAaTOpHBIA  almKajo3 M Merabonudeckuil  amuao3. OueHKa TSKECTH OTPaBICHUS

KOHIOCHTpanus CaIMIKUIaTOB B I1JIa3MC 6omee 350 mr/n YKa3bIBA€T HAa OTPABJICHHUC.

Jleuenue. Ha3HaubTe aKTUBUPOBAHHBIM  Yrojib, €CJIM TALMEHT HPUHSI CATULMIIATHI
BHYTpb B Jl03€, MpeBblatonieil 125 Mr/kr B TeyeHue nocienHero yaca. Ecim mpucyrcTByeT
MeTa0OIMUECKUI alua03, a KOHIIEHTPALus KaJlus B HOpME, BBEJIUTe BHYTPUBEHHO OMKapOOHAT
HaTpUs, YTO MOBBICUT CKOPOCTh BBIBEJACHMSI CAMLNIATOB. ECIM KOHIIEHTpalysl Kalnusi CHU)KEHa,
KOppUTHpYHTE €e J0 TOoro, Kak Ha3Hauyarh OukapOoHar. He croutr wucnonb3oBaTh
(opcupOBaHHBIN IIETOYHON TUype3, TaK KaK €ro MPUMEHEHHE 3HAUUTENbHO MOBBIMIACT PHCK
pa3BUTHSA OTeKa JIeTKUX. [Ipy TsSKeIoM OTpaBIIEHUH C pa3BUTHEM CEPAECYHOM WM [OYEYHOU

HEAOCTATOYHOCTH MCTOA0M BBI60pa ABIACTCA T'€MOJHUATIN3.

OTUWIEHIVIUKOIb (AHTUGPHU3, OXJANKAAOUIAS KUIAKOCTh, TOPMO3HASl KUIAKOCTH).
OTHUIIEHTIINKOIb 6I)ICTpO BCAaCbIBACTCA W3 KHIICYHUKA, IIPU 3TOM IMHK KOHOCHTPALWH B IJIa3ME€
JnocTuraercs B mepuoa ot 1 1o 4 yacoB mocne ynoTtpeonenus. CMepTenbHas 103a AJs B3pOCIOro
Becom 70 kr cocraBmasier 100 r. Bpapixanme u abcopOrusi depe3 KOXY HE NPEACTABISIIOT
CEPBhE3HON OMACHOCTH IS 37I0POBbs. TOKCHYHOCTH 00YCIIOBJICHA TJIMKOJIEBOU, TIIMOKCUIIOBOU 1
IIaBEJICBOM KHUCIOTaMH, KOTOPBIE SBISIIOTCA MPOAYKTAaMH METa00Iu3Ma ATHUIICHTIIUKOJI.
['mukoneBass KHCIOTa B 3HAYUTEIBHOW CTEMEHH OOYyCIaBIMBAET METAOONMUYECKUN ammo3,
HAOMIOTaeMBIi TPU TSOKENBIX OTpaBICHUSX. BO3HHUKHOBEHHE HAYAIBHBIX CHMIITOMOB OYE€HBb

owicTpoe. B mepBrie 12 yacoB mocse ynoTpeOieHus: COCTOSTHUE MAIMeHTa CX0KE C ONbsHEHUEM,



HO OT HEro He MaxHeT ajakorojeMm. [1osBisioTCs TOIHOTA, PBOTA, aTAaKCUS U JU3apTPHUs, CIEIOM
32 KOTOPBIMH Pa3BUBAIOTCS CYJOPOTH, KOMa U TsDKEJIBI MeTa0omudeckuil aruao3. Mexny 12 u
24 yacamu mocie yrnoTpedJIeHHUs MPOTrPECCUPYIOT cepAeyHasi HelOCTaTOYHOCTh, apTepualibHas
TUIIEPTEH3HUs, JIbIXaTelbHas HEJOCTaTOYHOCTh M IIOYEeUHasi HeI0CTaTOYHOCTh ¢ onurypueit. [lpu
OTCYTCTBUM JICUEHHS] CMEPTh HACTYINAET BCJEJICTBUE IMOJMOPIaHHOW HEJOCTATOYHOCTU MEXKIY
24 u 36 yacamu mocie oTpaBieHMs. KpucTaubl okcanara KajlblMsl BBINAJAIOT B OCAJOK,
IPUBOJSA K OTEKY MO3ra M IOYEYHOM HEJOCTATOUYHOCTH (OOHapyXXeHHE KPHUCTaUIOB OKcajlaTa
KaJbllUg B MOYE SBJSETCA JUATHOCTHYECKUM IPU3HAKOM OTpPaBIEHUS STHICHIVIMKOJIEeM). B

CBsI3U C ITOBBIINICHHBIM HOTpe6J'ICHI/ICM KaJlblUs Pa3BUBACTCA T'HIIOKaJIbIIUEMMU.

Jleuenue. PaccmMoTpuTe BOIPOC O IPOMBIBAHMM JKEIYJKd, €CIU IMAalUEHT IOCTYNHI B
TEYEHUE OJHOIO 4aca IOcie OTPABJICHMs. BBeneHre akTUBUPOBAHHOIO YIUIS HE ITOKA3aHO, TAK
KaKk OH He croco0eH aJacopOMpoBaTh 3HAUMUTEIBHOE KOJMYECTBO STUJICHIVIMKOJSA. MexaHu3m
necTBUs O0OMX AHTUAOTOB ATUJICHIVIMKONS — 3TaHOJNA M 4METUINHpa3ojla COCTOUT B
KOHKYPEHTHOM B3aUMOJEHCTBUN C OTWICHIVIMKOIEM 3a aJIKOrOJbAECTUAPOTEHa3y, KOTOpas
OTBEYAET 32 MPEBPAILICHIE STHIICHTIIMKOISA B €r0 TOKCHYHBIE MeTa00IuThI. O0a TakKe SIBISIOTCS
AHTUJOTAaMH [pU  OTpaBieHUM MeTaHojioM. Koppurupyiite wmeTabonuueckuil —amuao3
BHYTPUBEHHBIM BBeJeHHUEM OukapOoHaTa Harpusa. [unokampiueMus JIOJDKHAa — OBITh
KOppUrupoBaHa BHYTpuBEHHbIM BBeneHHeM 10—-20 mu 10 % riarokoHara KajbLMs TOJNBKO MPHU
ynnuHenun uHTepBana QT wa OKI' wim Hamuuuum cynopokHoro cusiapoma. Ilpu Tsxernom
OTpPaBJICHUM C PA3BUTHEM CEPJACYHOM WM IOYEYHOW HEJOCTATOYHOCTH Tepamueil BbIOOpa

ABJIACTCA MMPOBCACHUC rEeMOJnalin3a.

Monooxkcua yriepoaa (yrapuslii ra3, CO). TokcuyHoCTh yrapHoro rasa, o0yciaoBiieHa
HapyIIEHHEM JOCTaBKM KHCIOpOJa U IOCIENYIOIIEH KIeTOYHOW runokcueid. KimHudeckue
NOpPU3HAKU: TOJIOBHAas OO0Nb, TOIIHOTA, pa3ApakKUTEIbHOCTb, BO30YXJEHHE U TaxXHITHOD,
MPOTPECCUPYIONINE A0 HAPYIIECHUS] CO3HAHUS U ABIXaTEIbHOW HEA0CTaTOUYHOCTH. [Ipu Tshkenom
OTpPABJICHUM MOXET pa3BUTbCS METaOOJIMYECKUH anuao3, OTEK TOJOBHOIO MO3ra U
MOJIMOPTaHHasi HEAOCTAaTOYHOCTh. PekoMeHnamuu no sedenuto: 1. M3onupoBaB mamueHta oT
UCTOYHHUKA yrapHoro rasa. 2. Jlate kucnopoa B HauOoliee BBICOKOM KoHIeHTpauuu. 3. Ecnu
aIua03 TSOKENBIA WM COXPAHSIETCS, OH MOXKET OBITh KOPPUTHPOBAH BBEJACHHEM OukapOoHaTa

HaTpus. 4. LlenecooOpa3HOCTh NCIOJIL30BAHUS THUIIEPOAPUUECKON OKCUTEHALIUH.

®ocpopoprannyeckue coeanHenusi PDocpopoprannyeckue coeaunenuss (POC).
[TpencTaBisitoT Cco0OM  pPa3sHOPOIHYIO TPYIINY XUMHUYECKHUX BEIIECTB, HCIOIb3YEMBIX C
Pa3IMYHBIMU LEISMHU, B TOM YUCJIE B KAYECTBE MHCEKTULIUIOB, HEPBHOMAPATUTUUYECKUX Ta30B U

AQHTUTEJIbMUHTHBIX JIEKAPCTBEHHBIX cpeAcTB. DocPopopraHuyeckue COETUHEHUS MOTYT



onajaTh B OPraHU3M 4epe3 KOXKY, JIETKME WA IPU NporyarbiBaHud. OTpaBiIeHUE BBI3BIBAET
HUKOTHHOBBIE (MBIIIEYHAs CIa00CTh, (DaCIUKYISAINHA U CI1a00CTh IbIXaTeIbHON MYCKYIaTyphl) U
MYCKapHUHOBBIC (TUTIEPCEKpelrs, OPOHXOCHAa3M, pBOTA U MTOHOC, HeJepKaHue Moun) 3 EKTsl U
HapyIICHUsS CO CTOPOHBI IEHTPAJIbHOW HEPBHON cHUCTEMBI (pa3Apa)XKUTEIbHOCTb, CYIOPOTH,
koMa). PekoMmennanuu 1o siedenuro. 1. Mz0eraiite momamanusi TOKCHHOB Ha KOXKY. [Ipu KoHTaKTe
c OOJBHBIM HaJeBalTe 3alIUTHYIO oAexkny. 2. IlpenorBpatute nanpHelilee BcacblBaHUE f1a
yTeM yJalleHUs] ero UCTOYHHKOB, BKIIIOYAs 3arpsi3sHEHHYIO ofexay. 3. [IpoBeaure oOpaboTKy
MalKeHTa BOJOU ¢ MbUIOM. 4. PaccMoTpuTe BOIIPOC O MPOMBIBAHUM KEITYJKA [P OTPABICHUU B
Te4eHue mpouuioro yaca. 5. [lpu HeoOxoqumoctn uHTyOauuu  usderaiite Ha3HA4YCHUS
CYKIIMHWIXOJIMHA BCJEACTBME NPOJIOHrallMu ero JedctBus. 6. BBogute arpormuH 2 wmr
BHYTpUBEHHO Kaxjable 10-30 MuHYT 10 AOCTM)KEHMs aJleKBaTHOM aTponuHuzauuu. s

KYIIUPOBAaHU B036y)K,I[CHI/IH " CyJopor CJIICAYCT HA3HAYUTD 66H30,Z[I/133€HI/IHBI.

AHTUJOTHBI (Royal College of Emergency Medicine and National Poisons
Information Service Guideline on Antidote Availability for Emergency Departments January
2017)

AnTHAO0THI (Drug) Snwi (Indication)

ALICTHIIIUCTEUH [Tapaneramon

AKTHBUPOBaHHBIN yroJib BonbIIMHCTBO OpaNIbHBIX 0B

ATponuH docdopoprannueckue  WiIM  KapOamaTHbIE
MHCceKTUIMAbl; bpaaukapaus.

Xnopua KanpLus bnoxaTopsl KaJIbLIUEBBIX KaHAJIOB;
(TOPUCTOBOJOPOIHAS KUCIIOTA

[{nanuiHBIE aHTUAOTHI [{nannn

JnkobanbT 31€TaT BeiOop aHTHIOTA 3aBUCHT OT  TSKECTH
OTpaBJI€HMs, JOCTOBEPHOCTH JUarHo3a M

I'mapoxcokobamamMuH
NPUYMHBI OTpaBJIeHHUs] / UCTOUYHUKA LIMAHHJIA.

Hutpur HaTpus - Jluko0anbT 31eTaT SBISETCS MPOTUBOSAMEM
BbIOOpa B TSDKENBIX  CiydasX, Korua

Tuocynbdart HaTpus
CYHIECTBYET OosnbiI0€ KIIMHUYECKOE

MOJO3pEHHEe Ha  OTpaBJICHHE IIHAHU]IOM,
HaIpUMep, MOCIIe BO3JCUCTBHS COJU ITHAHUIA.
- I'mapokcokobanamun (L{uaHokut®) cremyer
NPUHUMATh y JIMI, Y KOTOPBIX TSKEIIA
JIAKTOAI[U/103.

-TuocynbdaTt HaTpusi 0OBIYHO HCIIONB3YETCS B
KaueCcTBE a/[bIOBAHTA K JPYTUM aHTHIOTaM.

q)J'IYMaSeHI/IH ben3oaunazenuHsl

I'moxaron [Ipenapatsl OJIOKUpYIOLIHE Oera-
aJIpEHOPELIENTOPBL.




Nutpanunua 20% CucreMHas MHTOKCHKAIU MECTHBIMU
aHeCTETUKaMU

MeTtuneHoBbI CUHAN MerremMorioonHeMUst

Hanokcon Onmnonasl

Hantponen 3510KauecTBeHHAs! TUIIEPTEH3US

buxap6onar natpust 8,4% u 1,26% umu 1,4%

Tpurnuknuyeckue antuaenpeccanTsl (TA/L)

Jurnoun

Jurokcua

Hecdhepprokcamuu

Kemnezo

domennzoi wim DTaHon

:‘)TI/IJ'ICHFJ'H/IKOJ'IB, JUDTHIICHIJIMKOJIb, METAHOJI

[Tpotamun cynbdar

I'enapun

[Tpanumokcum XJI0pu/I

dochopopraHuvecke CoeTMHCHUS

YHutHnomn

Tsoxenpie MeTaibl (0COOCHHO PTYTh)
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ACUTE POISONING
INTRODUCTION

Overdose and acute drug poisoning are an important public health problem. Every year, in
Russia, the number of patients requiring hospitalization for poisoning reaches 214,000 (about 1
% of the total number of admissions), which creates a serious burden on emergency departments.
The World Health Organization estimates that 346,000 people worldwide died as a result of
unintentional poisoning in 2014. The death of a million people, in a significant number of cases
associated with poisoning, occurred as a result of intentional harm to their health. The most
common method of intentional self-harm is drug overdose, which can complicate therapy.
However, most of these patients are young, relatively healthy, and fully recover with adequate
treatment.

DEFINITION AND STRUCTURE OF ACUTE POISONING

Poisoning is an acute pathological process that occurs as a result of exposure to the body coming
from the environment of toxic substances of various origins.

The main groups of toxic substances that cause acute poisoning are medicines (up to 63.1% of
cases), alcohol and surrogates (up to 49.3% of cases), cauterizing poisons (up to 21.8% of cases).

In acute exogenous poisoning, there are 2 main stages of the process: | - toxicogenic, when a
toxic substance has its effect on biochemical processes and is manifested by a number of
pathological syndromes (shock, asphyxia, coma, bleeding); Il - somatogenic, which occurs after
the removal of the toxic substance, in the form of consequences of the lesion, manifested by
gross violations of homeostasis and changes in the structure or function of various organs and
systems of the body.

There are the following ways of entering the poison into the body:

1. Oral-ingestion of poisons through the mouth. The average rate of development of clinical
signs (from hours to days). This is the most common method of poisoning.

2. Inhalation - inhalation of toxic gases, which can be toxic gorenje products of various
materials, carbon monoxide, hydrogen sulfide, etc. A high rate of developed clinical signs (from
minutes to hours), often pose a danger to caregivers.

3. Percutaneous-penetration of toxic substances through the skin. Slow rate of development of
clinical signs (from hours to several days).

4. Parenteral-injections, ingestion of toxic substances in the cavity, insect bites, snakes. High rate
of development of clinical signs (minutes), often have iatrogenic etiology.

BASIC PRINCIPLES OF TREATMENT



When overdosed, many medications (such as opiates, tricyclic antidepressants, and
benzodiazepines) can cause depression of consciousness and cardiorespiratory disorders.
Emergency therapy should include rapid assessment and restoration of airway patency,
respiration, and circulation. A thorough medical history and examination in many cases allows
you to assess the likely severity of an overdose and determine the tactics of subsequent therapy.
The main principles of treatment are aimed at reducing the intake and accelerating the
elimination of the toxin and include general care measures, and, if necessary, the use of specific
antidotes. If there are doubts about determining the degree of risk or treatment tactics, it is
strongly recommended to contact the Acute Poisoning Center.

ANAMNESIS

It is necessary to collect detailed and reliable information about the drug or drugs taken. It should
include the name, quantity, dosage form, time of taking the drug and finding out the fact of joint
use of alcohol or narcotic substances, which may affect the patient's condition or the rate of
elimination of the drug. The presence of tablets in the vomit should be noted shortly after
poisoning, but this does not exclude severe intoxication. Social, psychiatric history, life history,
and knowledge of the medications taken by the patient will help identify high-risk patients and
determine the tactics of further treatment. Due to the fact that patients may be uncritical of the
severity of their condition or unable to give relevant information, it is necessary to
simultaneously collect supporting data from available sources, such as the packaging of the drug,
the testimony of the ambulance crew, witnesses, a note from the patient when attempting suicide.

INSPECTION

The primary task is to assess the patency of the respiratory tract, respiration and blood
circulation and conduct appropriate therapy. In case of violation of the patency of the respiratory
tract or breathing, it is necessary to carry out measures aimed at maintaining the patency of the
respiratory tract — the use of air ducts, auxiliary ventilation or tracheal intubation. The patient's
level of consciousness may indicate the extent of the overdose, the risk to the respiratory tract,
and the amount of respiratory support needed. It can be rated on the Glasgow scale. The sum of
points equal to or less than 8 (or only the presence of a response to pain stimuli) indicates a high
risk of respiratory disorders. In this case, if a rapid improvement in the patient's condition is not
expected, tracheal intubation is indicated. Special attention should be paid to the state of
respiratory function, especially in cases of sedative poisoning. Respiratory rate, respiratory
volume, and SpO2 should be evaluated. Low respiratory rate with reduced saturation may
indicate hypoventilation, but it should be remembered that normal saturation does not exclude
hypercapnia or true hypoxia in carbon monoxide poisoning. In case of any doubts, the gas
composition of arterial blood should be evaluated. Tachypnea is observed in metabolic acidosis
(e.g., tricyclic antidepressants, methanol), anxiety, psychostimulant overdose, and as an early
symptom in salicylate poisoning (respiratory alkalosis). It is necessary from the first stages of
therapy to provide oxygen insufflation through the facial mask in accordance with the indications
of the pulse oximeter (taking into account the above restrictions). Many drugs in overdose are
cardiotoxic (for example, beta-blockers, digoxin, lithium salts), which can be manifested by
hypotension and cardiac arrhythmia. Heart rate, blood pressure and ECG monitoring should be



established, venous access and adequate infusion therapy should be provided. A general
examination may confirm ingestion of a significant amount of the drug or give clues in case of
poisoning with an unknown substance. Many drugs (selective serotonin reuptake inhibitors,
phenothiazines) have serotonergic or anticholinergic effects, manifested by pupil dilation,
extrapyramidal disorders, while taking opioids leads to sedation and the development of myosis
(pinpoint pupils). You should also measure your body temperature, glucose concentration (it will
be low if you are poisoned with beta blockers, ethanol), and body weight. Knowledge of body
weight is important when calculating the toxic dose of a drug and can be used when prescribing
therapy, for example, for an overdose of paracetamol. The examination will help to identify the
presence of injuries (accidental or intentional) that may require treatment, or the fact of taking
certain substances, such as alcohol.

ADDITIONAL RESEARCH

The minimum list of laboratory biochemical tests should include the concentration of urea,
electrolytes and blood glucose. The analysis of the gas composition of the blood will allow you
to quickly identify the presence of violations of the acid-base balance, as well as to assess the
adequacy of ventilation in patients with a reduced level of consciousness. If rhabdomyolysis or
serotonin syndrome is suspected, the activity of creatine phosphokinase (CK) should be
measured. If there are indications, you should take a blood test to assess the content of medicinal
substances (for example, paracetamol, salicylates, lithium) with an indication of the time of
sampling. In the case of paracetamol poisoning, if possible, it is necessary to assess the
concentration of this drug in the blood, this applies to all patients who are unconscious. In many
emergency departments, the concentration of paracetamol is examined in all patients with
suspected poisoning, since this poisoning does not have early clinical signs. It is not necessary to
routinely measure the concentration of salicylates in conscious patients who deny taking drugs
containing salicylates and who have no signs of poisoning with these compounds. The
concentration of salicylates should be investigated in patients who are unconscious or suspected
of poisoning with a drug of this group.

Urine screening tests for the detection of narcotic substances are usually performed in patients
with poisoning, but there are no standard screening studies.

TREATMENT

Therapy of cardiorespiratory and neurological disorders is carried out in the ICU. It is no longer
recommended to provoke vomiting and is contraindicated in the case of volatile and caustic
substances. The absorption of medicinal substances can be reduced by the use of activated
charcoal, administered orally or through a nasogastric tube. A single dose (50 g in adults, 1 g / kg
in children) is administered if no more than an hour has passed since the ingestion of a
significant amount of the toxin (i.e., an amount that can cause moderate or severe poisoning).
After this time interval, the adsorption decreases. For the adsorption and more effective
elimination of some toxins, the administration of several doses of activated carbon should be
considered. However, a number of substances (including alcohols, iron salts and lithium) are
poorly adsorbed on activated carbon, and therefore its use is not indicated. Unprotected airways
are an absolute contraindication to the use of activated charcoal due to the risk of aspiration



pneumonitis. At this point, there is insufficient evidence in the existing literature for the use of
gastric lavage. The need for flushing should be considered in patients with a toxin exposure of no
more than 1 hour, who have taken a sufficient amount of the substance with a high risk of death.
Gastric lavage is contraindicated in unprotected airways, as well as in case of poisoning with
hydrocarbons (risk of aspiration and chemical pneumonitis) and caustic substances! If, despite
the correction of hypoxia and adequate infusion therapy, persistent metabolic acidosis persists
after poisoning, the question of intravenous administration of sodium bicarbonate should be
considered. Rapid correction of acidosis is especially important if there is an extension of the
QRS or QT intervals on the ECG. In adults, an initial dose of sodium bicarbonate of 50 mmol
can be administered with the possibility of repeated administration (under the control of an
analysis of the gas composition of arterial blood).

Forced diuresis is indicated for hydrophilic poisoning and is ineffective for intoxication with
hydrophobic compounds. The procedure for performing forced diuresis is as follows: a pre-load
of liquid (500-1000 ml) is given; a diuretic (lasix 40 mg or more, or osmodiuretics - urea or
mannitol at a dose of 1-1. 5 g/kg for 10-15 minutes) is administered intravenously.);

In the case of severe poisoning, hemodialysis may be indicated for extracorporeal removal of the
toxin and treatment of acute renal failure.

POISONING WITH INDIVIDUAL POISONS

Alcohol. The concentration of ethanol in the blood may indicate the time of exposure, but it can
not be called reliable due to the individual characteristics of the metabolism. With increased
blood concentrations, symptoms progress, starting with ataxia, dysarthria, and nystagmus,
reaching hypothermia, hypotension, stun, and coma. In severe cases, seizures, respiratory
depression, cardiac arrhythmias, and acidosis may develop.

Specific hazards include aspiration of vomit, hypoglycemia, and rhabdomyolysis.

Alcohol is quickly absorbed from the intestine, which makes the methods of removal from the
gastrointestinal tract almost useless. To prevent the development of encephalopathy, Wernicke
should be given thiamine (vitamin B1) intravenously in patients with chronic alcohol disease.
This should be done before the appointment of glucose for the correction of hypoglycemia.
Hypoglycemia should be stopped as quickly as possible by oral administration of glucose, if the
patient is conscious, or by intravenous infusion of 5% or 10% solutions. If the concentration of
blood ethanol is higher than 5 g/l, the pH of arterial blood is lower than 7.0, as well as if the
condition worsens despite the measures taken, it is necessary to consider the possibility of
hemodialysis.

Opioids. The action of endogenous and exogenous opioids is caused by binding to one or more
opioid receptors. Naloxone, nalmefene, and natrexone are competitive opioid receptor
antagonists that bind to mu, kappa, and delta receptors and competitively prevent endogenous
and exogenous opioids from binding to these receptors. The duration of action of naloxone is
from 15 minutes to 90 minutes. After intravenous administration, naloxone quickly penetrates
the central nervous system. In patients with opioid poisoning, breathing improves within 1-2
minutes and consciousness is restored. The purpose of naloxone administration is to restore
respiratory function. Myosis, inhibition of baroreceptor reflexes, laryngospasm and decreased



motility of the gastrointestinal tract are also eliminated. Naloxone can eliminate toxicity caused
by drugs that are not opioids, such as clonidine, angiotensin converting enzyme inhibitors, and
sodium valproate. Naloxone should be prescribed to all patients with altered mental status or
coma of unclear etiology.

Paracetamol. At therapeutic doses, the main pathway of paracetamol metabolism is conjugation
with the formation of inactive metabolites. Oxidation by cytochrome P450 enzymes to form
Nacetylpbenzoquinonimine (NAPQI) is a fallback pathway of metabolism. When taking large
doses of paracetamol, a significant amount of NAPQI is formed, while the reserves of
glutathione in the liver are depleted and NAPQI binds to the cellular proteins of the liver, leading
to cell damage. Ingestion of even 150 mg/kg (75 mg/kg in high-risk patients) is potentially fatal.
Clinical signs. Mild nausea, vomiting and lack of appetite may develop, but, as a rule,the first
four hours after taking paracetamol, the course is asymptomatic. After 24-36 hours, pain in the
right hypochondrium, jaundice, vomiting and acute liver failure develop. Disorientation and
encephalopathy can manifest after 36-72 hours. Specific hazards Hepatocellular necrosis reaches
a maximum of 3-4 days after taking paracetamol and can be accompanied by hypoglycemia,
bleeding, encephalopathy and lead to death.

Treatment. An alternative antidote for paracetamol poisoning is methionine, but its use is
recommended only if acetylcysteine is not available (animal studies have shown that it is less
effective). The antidote of choice is acetylcysteine, administered intravenously. For maximum
effectiveness, it is necessary to start the administration within 8 hours after poisoning, but there
are indications that acetylcysteine can improve the outcome even in patients with
encephalopathy. 24 hours after poisoning, paracetamol in the plasma is almost impossible to
detect, even with a severe overdose.

Tricyclic antidepressants (TAD). The toxic effect of TAD is due to the anticholinergic effect
on the nerve endings of the autonomic nervous system and the brain, the blockade of sodium
channels and aladrenergic receptors. Symptoms of intoxication include tachycardia, dry skin,
dry mouth, and dilated pupils. On the part of the nervous system, ataxia, nystagmus, convulsions,
drowsiness and coma are observed. There may also be an increase in muscle tone and
hyperreflexia. The ECG shows an elongation of the PR, QRS, and/or QT intervals, which,
together with the presence of metabolic acidosis, increases the risk of ventricular arrhythmias. In
rare cases, blisters occur on the skin, which should be treated as burns.

Treatment. Administration of activated charcoal (50 grams) orally or through a nasogastric tube
is indicated in patients admitted within the first hour after poisoning. The initial treatment of
arrhythmias should be reduced to the correction of hypoxia and acid-base disorders. The
introduction of sodium bicarbonate changes the binding of TAD to the myocardium. An adult
patient with ECG changes or arrhythmia is indicated to administer 50 mmol of NaHCO3 solution
intravenously, even in the absence of acidosis. If the cardiotoxic effect of TAD is refractory to
sodium bicarbonate, the introduction of a fat emulsion (Intralipid) should be considered. Initially,
an intravenous bolus dose of 1.5 mg/kg of 20% Intralipid is administered, followed by an
infusion at a rate of 0.25-0.5 ml/kg / min for 30-60 minutes to a maximum volume of 500 ml.
Convulsive syndrome should be stopped by the appointment of diazepam or lorazepam. Consider
intravenous administration of 1 mg of glucagon with a repeat of this dose every three minutes for
persistent hypotension and myocardial depression.



Salicylates. Ingestion of 500 mg / kg is potentially fatal. The mechanism of toxic action of
salicylates is complex and includes direct stimulation of the respiratory center, inhibition of the
Krebs cycle, uncoupling of oxidative phosphorylation, and increased fatty acid metabolism.
Clinical signs In mild poisoning, nausea, vomiting, tinnitus, drowsiness and dizziness may occur
(usually oral intake of less than 125 mg/kg of body weight). With moderate poisoning (more
than 250 mg / kg of body weight), dehydration, anxiety, sweating, vasodilation and
hyperventilation develop. Less often there is vomiting of blood, kidney failure, hyperthermia.
Adults usually develop respiratory alkalosis and metabolic acidosis. Assessment of the severity
of poisoning the concentration of salicylates in the plasma of more than 350 mg / | indicates
poisoning.

Treatment. Prescribe activated charcoal if the patient has taken salicylates orally at a dose
exceeding 125 mg / kg within the last hour. If there is a metabolic acidosis, and the potassium
concentration is normal, enter intravenous sodium bicarbonate, which will increase the rate of
elimination of salicylates. If the potassium concentration is reduced, correct it before prescribing
bicarbonate. Do not use forced alkaline diuresis, as its use significantly increases the risk of
developing pulmonary edema. In severe poisoning with the development of heart or kidney
failure, the method of choice is hemodialysis.

Ethylene glycol (antifreeze, coolant, brake fluid). Ethylene glycol is rapidly absorbed from the
intestine, with the peak concentration in the plasma being reached in the period from 1 to 4 hours
after consumption. The lethal dose for an adult weighing 70 kg is 100 g. Inhalation and
absorption through the skin do not pose a serious health hazard. Toxicity is caused by glycolic,
glyoxylic and oxalic acids, which are products of the metabolism of ethylene glycol. Glycolic
acid largely causes the metabolic acidosis observed in severe poisoning. The onset of the initial
symptoms is very rapid. In the first 12 hours after drinking, the patient's condition is similar to
intoxication, but it does not smell of alcohol. Nausea, vomiting, ataxia, and dysarthria appear,
followed by seizures, coma, and severe metabolic acidosis. Between 12 and 24 hours after use,
heart failure, hypertension, respiratory failure, and renal failure with oliguria progress. If left
untreated, death occurs due to multiple organ failure between 24 and 36 hours after poisoning.
Calcium oxalate crystals precipitate, leading to brain edema and kidney failure (the detection of
calcium oxalate crystals in the urine is a diagnostic sign of ethylene glycol poisoning). Due to
increased calcium intake, hypocalcemia develops.

Treatment. Consider gastric lavage if the patient is admitted within one hour of poisoning. The
introduction of activated carbon is not indicated, since it is not able to adsorb a significant
amount of ethylene glycol. The mechanism of action of both ethylene glycol antidotes-ethanol
and 4methylpyrazole - consists in a competitive interaction with ethylene glycol for alcohol
dehydrogenase, which is responsible for the conversion of ethylene glycol into its toxic
metabolites. Both are also antidotes for methanol poisoning. Correct metabolic acidosis by
intravenous administration of sodium bicarbonate. Hypocalcemia should be corrected by
intravenous administration of 10-20 ml of 10% calcium gluconate only if the QT interval on the
ECG is prolonged or if there is a convulsive syndrome. In severe poisoning with the
development of heart or kidney failure, the therapy of choice is hemodialysis.

Carbon monoxide (carbon monoxide, CO). Carbon monoxide toxicity is caused by impaired
oxygen delivery and subsequent cellular hypoxia. Clinical signs: headache, nausea, irritability,



agitation, and tachypnea, progressing to impaired consciousness and respiratory failure. In severe
poisoning, metabolic acidosis, cerebral edema, and multiple organ failure may develop.
Recommendations for treatment: 1. By isolating the patient from the carbon monoxide source. 2.
Give oxygen in the highest concentration. 3. If the acidosis is severe or persists, it can be
corrected by the administration of sodium bicarbonate. 4. The feasibility of using hyperbaric

oxygenation.

Organophosphorus compounds Organophosphorus compounds (FOS). They are a heterogeneous
group of chemicals used for various purposes, including as insecticides, nerve gases, and
anthelmintic drugs. Organophosphate compounds can enter the body through the skin, lungs, or
if swallowed. Poisoning causes nicotine (muscle weakness, fasciculations and weakness of the
respiratory muscles) and muscarinic (hypersecretion, bronchospasm, vomiting and diarrhea,
urinary incontinence) effects and disorders of the central nervous system (irritability,
convulsions, coma). Recommendations for treatment. 1. Avoid getting toxins on your skin. Wear
protective clothing when in contact with the patient. 2. Prevent further absorption of the poison
by removing its sources, including contaminated clothing. 3. Treat the patient with soap and
water. 4. Consider gastric lavage for poisoning during the past hour. 5. If intubation is necessary,
avoid prescribing succinylcholine due to the prolongation of its action. 6. Administer atropine 2
mg intravenously every 10-30 minutes until adequate atropinization is achieved. To relieve
agitation and convulsions, benzodiazepines should be prescribed.

ANTIDOTES (Royal College of Emergency Medicine and National Poisons Information
Service Guideline on Antidote Availability for Emergency Departments January 2017)

Antidotes (Drug)

Poisons (Indication)

Acetylcysteine

Paracetamol

Activated Charcoal

Most oral Poisons

Atropine

Organophosphate or carbamate insecticides;
Bradycardia.

Calcium chloride

Calcium channel blockers; hydrofluoric acid

Cyanide antidotes
Dicobalt edetat
Hydroxocobalamin
Sodium nitrite

Sodium Thiosulfate

Cyanide

The choice of an antidote depends on the
severity of the poisoning, the reliability of the
diagnosis, and the cause of the poisoning /
source of cyanide.

- Dicobalt edetate is the antidote of choice in
severe cases where there is a strong clinical
suspicion of cyanide poisoning, such as after
exposure to cyanide salt.

- Hydroxocobalamin (Cyanokit ® ) should be
taken in persons with severe lactic acidosis.

- Sodium thiosulfate is commonly used as an
adjuvant to other antidotes.

Flumazenyl

Benzodiazepines

Glucagon

Drugs that block beta-adrenergic receptors.

Intralipid 20%

Systemic intoxication with local anesthetics




Methylene Blue Methemoglobinemia

Naloxone Opioids

Dantrolene Malignant hypertension

Sodium Bicarbonate 8.4% and 1.26% or 1.4% | Tricyclic Antidepressants (TAD)

Digibind Digoxin

Desferrioxamine Iron

Fomepizole or Ethanol Ethylene Glycol, diethylene glycol, methanol
Protamine sulfate Heparin

Pralidoxime chloride Organophosphate Compounds

Unithiol Heavy metals (especially mercury)
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