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BBenenue
Introduction



AT/K HUCnoab3ylTCd B KadYeCcTBe OPraHUYeCKHUX PaCTBOpPUTEIeH, KOMIIOHEHTOB
MOTOPHBIX TOIUIMB AaHTU(PU30B M JIA JAPYrux mejged. ITO BeliecTBa, o0Jaajaomme
TOKCHYHOCTHI0O M CIOCOOHBIE NPHU ONpeAeJeHHbIX YCJIOBUSIX (HaApylIeHUs Mep 0e30MacHOCTH,
aBapuiiHble CUTYalliM) BbI3bIBATh KAK OCTPbIe, TAK U XPOHUYECKHE OTPABJICHHSI.

K ocHoBubiM AT/K oTHOCATCH ciiexyomue:

Xnopupoeanuvie y2i1e000poovl: TPUXJOPITUIEH M [JpP. NPUMEHAKTCH B KadecTBe
pacTBopHTesIeil OUMIIAKIINX, 00e3BPEeKUBAKINNX, CKICHBAKIINX ATCHTOB.

OTpaBiieHUsT MOTYT BO3HMKATh NPHU NOCTYIUICHUU XJIOPUPOBAHHBIX YIJIEBOAOPOAOB B
OPraHU3M MHTAJANUOHHBIM IMyTeM, 4yepe3 KoKy U KKT.

Cnupmui. HauOosiblllee TOKCHKOJOTHYECKOE BO3JEHCTBHE OKA3bIBAIOT METAHOJI,
3TUJICHIVIMKOJIb, €I0 METHJIOBbIN U 3THJIOBbIN 3(PUPHI.

IlocTynjieHue CHIMPTOB B OPraHM3M BO3MOKHO JKOOBIM IyTeM, OHAKO HAa NMPAKTHKE
a0COJIIOTHO JOMHUHHMPYKOT NepopajibHble oTpaBjieHHsi. CMpPThl OBICTPO BCACHIBAKTCHA B KPOBb,
OTHOCHTEJIbHO PABHOMEPHO pacnpeneasiioTcs B Ouocpenax.

Amunocoeounenuss — TPOU3BOAHbIE AMMHAKA, B MOJIEKYJe KOTOPbIX OAMH WJIHU
HECKOJILKO aTOMOB BOJOPOAa 3aMellleHbl OpraHuyeckumMu paaukagamu. Haubouabmee
TOKCHUKOJIOTHYECKOe 3HAYEeHHEe CpPelId 3TUX COeMHEHMHA MMEIT THAPAa3uH M ero NMpoM3BOIHbIE,
TPUATUJIAMUH M AHUJIMH (KCUJIUIUH).

A30mHuana Kucioma u oKcuonl azomad.

Tempaamuﬂceuueu.



PTF are used as organic solvents, components of engine fuels antifreeze and for other
purposes. They are substances which are toxic and can, under certain conditions (safety violations,
accidents), cause both acute and chronic poisoning.

The main PTF include the following:

Chlorinated hydrocarbons: trichloroethylene etc. are used as solvents as cleaning,
decontaminating and bonding agents.

Poisonings may occur when chlorinated hydrocarbons enter the body by inhalation, via
the skin and gastrointestinal tract.

Alcohols. Methanol, ethylene glycol, its methyl and ethyl esters have the greatest
toxicological effects.

The ingestion of alcohols is possible by any route, but in practice oral poisoning is
absolutely dominant. Alcohols are rapidly absorbed into the blood and are relatively evenly
distributed in the biosphere.

Amino compounds are derivatives of ammonia in which one or more hydrogen atoms
are replaced by organic radicals. Hydrazine and its derivatives, triethylamine and aniline
(xylidine) have the greatest toxicological significance among these compounds.

Nitric acid and nitrogen oxides.

Tetraethyl lead.



Bomnpoc 1 XuiopupoBaHHbIe
YIJI€BOXOPOIbI

Question 1 Chlorinated hydrocarbons



1. Inxnopstan
1. Dichloroethane



BecuBeTHasi macasiHucTas ;KUAKOCTh. Temneparypa kunenus 83,7 rpaa. C.
IIlpakTHYecKH He PACTBOPUM B BoJe. XOpOLIO pacTBOpsieTcss B cnuptre u 3dupe.
BmMecTe ¢ BO31yXOM MOT'YT BO3HUKATH B3PbIBOONACHbIE KOHIIEHTPALIMH.

Haxonut mnpuMeHeHMe B MACJO00WHOM W KMPOBOM TNPOMBINLIEHHOCTH, B
NPOU3BOACTBE HUTPOUEC/UIIJIO3HBIX W ANECTUINEJIKJIO3HBIX JIAKOB; ISl PacTBOPEHUS
HCKYCCTBEHHBIX M €CTECTBEHHBIX CMOJI; KaK PAacCTBOPHTEJNb B TadeJdbHOM pacTtBope Nel mias
nerazauuu OB.

IIInpokoe ucnosb3oBanue /(XD orpanmymBaercsi ero BbICOKOM TOKCHYHOCTHIO. B
Cy1e0HO-MeIUIIMHCKOM NMPAaKTHKe CPpeau APyrux pacreopuresiei JIXJ 3annmaer nepBoe MecTo 1Mo
YHCJIY CMEpPTeabHbIX OTPaBJICHHUH.

Yame Bcero nocrpagasimmne npuHUMaT X9 B COCTOSSHUH AJIKOTOJILHOTO ONbSAHEHUS
BMECTO AJIKOT0JIbHOT0 HANMTKA.




A colourless oily liquid. Boiling point is 83.7 deg. C.
Almost insoluble in water. Well soluble in alcohol and ether. Explosive concentrations
may occur when combined with air.

It is used in oil and grease industry, in production of nitrocellulose and acetylcellulose
varnishes; for dissolving artificial and natural resins; as solvent in solution No. 1 for
decontamination of poisonous substances (PS).

The widespread use of DCE is limited by its high toxicity. In forensic practice DCE
ranks first among other solvents in the number of lethal poisonings.

Most often affected people ingest DCE in a state of alcoholic intoxication instead of
alcoholic drink.




CwmepresabHas 103a npu npueMe BHYTPb 30-40 MJI., XOTSI M3BECTHBI CJIy4aH CMEPTH
nmocJjie ynorpeojeHusi cero 5-10 MJr.xMaKoCcTH.

AOCOJIIOTHO CcMepTeJibHAsA [103a 1Jd 4ejoBeka — 3 mJ/kr. Ilpu BapIxanuu mapos
KOHUeHTpanus 1,25-2,75 mui/i yxke onacHa IJIs1 JKU3HH.

IIpu a00BIX NyTAX MOCTyIIeHUs B opranu3Mm /IXJ ObIcTpO BcacbiBaeTrcss B KpPOBb,
HEPABHOMEPHO pacnpeaeasieTcs 0 OPraHaM M B TKAHAX, HAKAIIUBASACh B dKMPOBOIl TKAHU.

Bbicokue KOHIEHTPAMU #1/1a B KPOBHM INPHUCYTCTBYWT B TeuyeHHe 6-8 4, a ciaeabl
00HapPY:KUBAKTCH B OMOCpeaax B TeYCHHUE CYTOK.

OH BbIEJISAETCH M3 OPraHUu3Ma B OCHOBHOM C BBIJAbIXaeMbIM BO31YXOM M B MEHbIIIEH
CTEeIeHHN C MOYOIH.

ﬂpnnel_-leuue:

1.Auxnop3TaH - 6ecyseTHas JNeTyHasn XngKocTtbe co
crieunieckuM 3anaxom, NpUMeHaeTcsa A B KayecTee

PacTBobDUTENA XMUDOB U CMO /I,
cl H ey

2. [Mapel ero SA0BMTEI, MO3ITOMY UCMOAL3yeTca AN 6opbbbl C
6on1e3HIMU 1 BPeQUTENSIMU C/X KybTyp, obe33zapansaHus
3epHOXpaHUANLY.




The lethal dose if ingested is 30-40 ml, although deaths have been known to occur
after as little as 5-10 ml of liquid.

The absolute lethal dose for humans is 3 ml/kg. If vapours are inhaled, a
concentration of 1.25-2.75 ml/litre is already life-threatening.

By all routes of intake, DCE is rapidly absorbed into the blood, distributed unevenly
in organs and tissues and accumulates in adipose tissue.

High concentrations of the poison in blood are present within 6-8 h, and traces are
detected in the biosurface within 24 hours.

It is excreted from the body mainly with exhaled air and, to a lesser extent, with
urine.

Applic:dtion:

1. dichloroethane, a colourless volatile liquid with a specific
odour, used as a solvent for grease and resin
Cl H i - e E,-;"i

2. Its vapour is poisonous, so it is used to control diseases and
pests of crops, decontaminate storage barns.




Knuauka nopakeHus

Metabosutsl X ropas3no 6oJiee TOKCHYHbI, YeM CaM si/.

JAXI Bbi3biBaeTr nopaxxkenue IHHC u cepaedno-cocymucroun cucrembl, 2KKT, neuennu,
MOYEeK, pe3Kue HAPYIIEHUS CBEPTHIBAEMOCTH KPOBH.

Toxcuueckoe paeucTBue JIXI 00yca0BIeHO KaK HEU3MEHHOW MOJIEKYJION s1a
(BbI3bIBaeT HapkoTH4YeckHe 3(P@eKTbl, TaCTPOIHTEPHUT), TAK M OCOOEHHO NMPOAYKTAMH €ro
ouorpancopmaumu.

Bo11esiSII0T YeTbIpe CTeNEeHH TSKeCTH MOPaKeHM sl IeYeHH NMPH OCTPbIX oTpaBiaeHusax JIXI.
IIpu mepopajibHOM OTPaBJIEHUHU MPE00JIATAIOT THKeIble ()OPMbI HHTOKCUKALMH.

ocisie npuema 1XD BHYTpPb KIMHUKA Pa3BUBaeTcs: OypHO:
MOSIBJISAAIOTCSA 00JIM B NMOJJI0KEeYHOM 00J1aCTH,
TOUIHOTA, PBOTA,
o01mas cjaadocThb,
aTaKcus,
BO30YyKICHHE,
HACTYIIAET MOTEPS CO3HAHMS.

AN NN VN NN



Clinical picture of the poisoning

DCE metabolites are much more toxic than the poison itself.

DCE affects CNS and cardiovascular system, gastrointestinal tract, liver, kidneys,
causes severe blood clotting disorders.

Toxic effects of DCE are caused both by the unchanged poison molecule (causes
narcotic effects, gastroenteritis), and especially by its biotransformation products.

Four degrees of severity of liver injury in acute DCE poisoning are distinguished.
In case of oral poisoning severe intoxication prevails.

After an oral intake of DCE the clinical picture develops rapidly:
epigastric pain,
nausea, vomiting,
general weakness,
ataxia,
agitation,
unconsciousness occurs.

AN NN Y NN



Bckope mnpucoeaMHANTCS CHMITOMBI JHTEPMTa, a B JajibHeilillleM pa3BUBaeTCsA

IK30TOKCHYECKHH HIOK:
> TaxmKapaud,
aprepuajbHasi TMNIOTOHUS,
TUII0CTAa3kbI,
THIIOTEePMHUS,
najeHue qmypesa,

ITO SIBJISIETCS OCHOBHOM NMPUYMHON CMEPTH NMOCTPAJaBIINUX.

VVVYVY

Yacrbl HApYHICHHUA KOaryjasiilmm KpPpOBH — KPOBOM3IUAHHUA B MECTax MH'I)BKHHﬁ,
AKCJIYTOIHO-KHIICYHbIC KPOBOTCYCHUS.

Eciun B TeueHue CYTOK HOCTpa)]aBIHI/Iﬁ HE nornﬁaeT, TO B JaJibHeHIIIeM Ha HepBLIﬁ
INTAH BBICTYIAKOT NMPU3HAKH ITOPAKCHUA IICICHU U B MEHbIIIed CTEeNEeHH MoYeK.

Ilpu WHTOKCMKAUMSAX CcpedHell maA)dcecmyu B HAYAJIbHOM CcTaauu 3JHuedasonaTus
BbIPA’KEHA yYMEPEeHHO (rosioBHasi 00J1b, €JIAa00CTh, aTakcusi, BO30y:xaeHue), mopaxkenus KKT
OrPAHMYUBAKTCH SIBJICHUSIMH racTPUTA.

Jast neckux ompaenenuil XapaKTepHbl HE3HAYMTEIbHbIC 001IEMO3I0BbIe PACCTPOMCTBA
ACTEHMYECKOI0 THIA U CHMMIITOMbI OCTPOI0 racTPHUTA; MOPAKEHUS IMEYCHU U MOYEK BbIPAKEHbI
Hepe3ko (remaronedponarus I crenenn).

HMHraassmuoHHbIE (I/IHFaJIHlII/IOHHO-lIepKyTaHHLIe) OoTpaBJICHUSA Yall€ IIPOABJIANTCHA B
BHC JICTKHUX, PEKE THKCIbBIX (l)OpM.



Symptoms of enteritis soon follow, and later exotoxic shock develops:
tachycardia,
arterial hypotension,
hypostases,
hypothermia,
decreased diuresis,
This is the main cause of death in affected people.

YVVVY

Blood coagulation disorders - haemorrhages at injection sites, gastrointestinal bleeding
- are common.

If the patient does not die within 24 hours, later on the liver and, to a lesser extent, the
kidneys show signs of injury.

In moderate intoxication, the initial encephalopathy is moderate (headache, weakness,
ataxia, agitation) and gastrointestinal injury is limited to gastritis.

Mild poisoning is characterized by minor general brain disorders of asthenic type and
symptoms of acute gastritis; liver and kidney injuries are mild (hepatonephropathy of the I
grade).

Inhalation (inhalation-percutaneous) poisoning is more often manifested as mild, less
often as severe forms.



Anxnopsran

= BHauane HapkoTU4eCcKu AeNCTBYET MOJIEKY/Ta
- auxnopaTaHa.

= B TeyeHne 8-24 4acoB MPOUCXOAUT OKUCNEHUE C
06pa3oBaHyeM BellLie NepevncieHHbIX
MeTabonuToB.

= Brokupytotcsa cynbdrngpunbHble unm
aMVHOTPYMnbl PEepMEHTOB M peLenTopoB, 0bpasys
COEAVHEHWUSA HAMOMUHAIOLLME UMPUTBI.

m B pesynkTaTte aeiictBus [IX3 1 ero MeTabonuTos
HabMOAAKTCA MECTHBLIE BOCTANUTENbHbIE
U3MEHEHUS, TOKCMUECKUIA LLIOK, reMopparnyeckuii
CUHAPOM C pasBUTHEM NMM@ONEHUN U aHEMUM.

= MeTabonuTel BbI3LIBAIOT THXKEMbIE renaTo- 1
HedponaTuum.

Ipu neckoii cmenenu OTPaBIeHHS] KIMHHMKA HWHTOKCUKAIIMM Pa3BUBAETCHA TIOCJIe
CKpBITOro mepuoaa (2—12 4) m xapakrepu3yercsi NMOSIBJIEHHEM CJIAJKOBATOr0 NMPHUBKYCa BO PTY,
TOIIHOTHI, PBOTHI, peske — MOHOCA, FOJIOBOKPY:KeHUs, 00111eH cJ1a00CTH, FTOJIOBHOM 00JIM.

MoryT Ha0JI01AaThCH HE3HAYHMTEJbHbIC SIBJICHHUS PAa3APaKeHHUsl IJIa3 M AbIXaTeJbHbIX
myTeil. JTH PacCTPOMCTBA MPOXOAAT Yepe3 3—5 CyT.

Ilpu WHTOKCMKAUMAX cpeoHell msaxcecmu O0MEMO3IOBbIe W KeJIYI0YHO-KHUIICYHbIe
paccTpoicTBa 00Jiee BbIPAXKEHbI, a4 HA 2—3-¢ CYyTKH MOABJIAITCH NPU3HAKHU MOPAKEHUS MEYCHHU U
Mo4eK (2KeJITyXa, yBeJIMUeHHe MeYeHu), B MOYe MOABJIAETCH 010K, UIMHIAPbI, JPUTPOLUUTHI.

IIpu Haxo:xkneHum B armocdepe, coaepxkamieil BbICOKHEe KOHUeHTpauuu (X, ObICTPO
pa3BHBaeTcsd KOMATO3HOe cocTosiHHe. CMepTh MOXKET HACTYNUThL B pe3yiabTare Iapajuya
AbIXaTEeJbLHOI0 U COCYI0IBUTATEJILHOIO LIEHTPA.

pu nonaganuu /IXI HA KOKY BO3MOKHO Pa3BUTHE IPUTEMATO3HOI0 IePMATHUTA.



Dichloroethane

= Initially, a dichloroethane molecule has a narcotic
effect.

=  Within 8-24 hours, oxidation occurs to form the
metabolites listed above.

= Sulfhydryl or amino groups of enzymes and
receptors are blocked, forming compounds
resembling mustard gas.

= Local inflammatory changes, toxic shock and
haemorrhagic syndrome with lymphopenia and
anaemia are observed as a result of the action of
DCE and its metabolites.

= Metabolites cause severe hepatopathies and
nephropathies.

In mild poisoning, the clinical picture of intoxication develops after a latent period (2-12
hours) and is characterised by a sweet taste in the mouth, nausea, vomiting, less frequently
diarrhoea, dizziness, general weakness, headache.

Minor irritation of the eyes and respiratory tract may occur. These disorders disappear
after 3 to 5 days.

In moderate intoxication, general cerebral and gastrointestinal disturbances are more
pronounced, and on the 2-3rd day signs of liver and kidney injury appear (jaundice, enlarged
liver), protein, cylinders, erythrocytes appear in the urine.

Being in an atmosphere containing high concentrations of DCEs quickly leads to coma.
Death may result from paralysis of the respiratory and vasomotor centers.

Erythematous dermatitis may occur if the skin is exposed to DCE.



Jlerkas creneHb

KaprtuHa TOKCH4YeCKOro rematura OOHAPYKMBAeTCsl TOJbKO IPH
JIa0OPATOPHBIX HCCJIEIOBAHUX.

Hopmaau3zanus HacTynmaer 4yepe3 2-3 CYyTOK.

B KJIMHMYECKOM Te4YeHHH MPeodIaJaloT JUCTENTHYECKHE PACCTPOIiCTBA,
Y HEKOTOPBIX MOTIYT OBbITh HE3HAYUTEJIbHO BbIPA’KEHHbIC HEBPOJIOTrHYECKHE
CHUMIITOMBI (F0JIOBOKPY:KEHHE, ATAKCHSA, 31i(opHsi, 3aTOPMOKEHHOCTD).

Cpennsst Tokcuveckuil remaTuT CPpeAHeN THAKECTH MPOABJIAETCHA 00JIIMH B IIPABOM
CTeNeHb nojapedepbe, pBOTO, yBeJIM4eHUeM OuanupyouHa 10 3-4 MrL.
Hopmaauszanus Hactynaer 4yepe3 3-4 qHs.
Bbipa:keHbl SIBJECHHUS TOKCHYECKOI0 TracTPUTAa, TacCTPOIHTEPUTA,
TOKcH4YecKass JHuedasonarus, HapymeHue ¢ynkuuii CCC, ToKcHYecKas
renaronaTus, TOKCH4YeCcKas HepponaTusi.
Taxenas Toxkcuveckunil renaTUuT TAXKEJI0M — 3 CTeNeHH
CTeNeHb HeOosb1asi BBIPa:KEeHHOCTh U3MEHEeHHH Ha0JI1aeTcs Ha 4-6 CyTKH.

Kpaiine

THKEJIasd
CTCIICHDb

IIpu 6s1aronpUATHOM MCXO0/1e BOCCTAHOBJIEHHE HAYUHAETCS € 7-8 CyTOK.

Ilpy WHraJSAMUOHHOM OTpPaBJIeHUM HauboJiee PaHO Pa3BHUBAIOTCS
HEBPOJIOTHYECKHUE paccrpoiicTBa, K KOTOPBHIM MPUCOEINHAOTCSH
TUCTIENTHYECKHE PACCTPOMCTBA, TOKCHYECKAsl TrenaTronarus, TOKCHYeCKAasi
HeponaTus, HApyuIeHue (PYHKIHMH CEPAEYHO-COCYTUCTONH CUCTEMBI.

Ecan JIXD npoHukaer 4epe3 KOXKY, MOTYT Pa3BHUBATLCA MeCTHbIE
H3MEHEHNsI B BHJe THIEPeMHH, 0T€Ka, BIUIOTh 10 Pa3BUTHS OYy/UI€3HBIX WJIH
HEKPOTUYECKHUX IEPMATHTOB.

Kpaiine Tsi2kej1asi 1 NPOsIBJIsSieTCA NMPU3HAKAMHU renarapruu. buaupyoun
noBbImaercs 10 20 mr. % u 0oJ1ee




Mild degree

A clinical picture of toxic hepatitis is only detected by laboratory tests.

Normalisation occurs after 2-3 days.

The clinical course is dominated by dyspeptic disorders, some may have
mild neurological symptoms (dizziness, ataxia, euphoria, lethargy).

Moderate degree

Moderate toxic hepatitis presents with right-subcostal pain, vomiting,
bilirubin increases to 3-4 mg.

Normalisation occurs after 3-4 days.

Symptoms of toxic gastritis, gastroenteritis, toxic encephalopathy,
cardiovascular system dysfunction, toxic hepatopathy, toxic nephropathy are
pronounced.

Severe degree

Extremely

severe degree

Toxic hepatitis of severe - 3rd - degree

Slightly pronounced changes are observed on day 4-6.

With a favourable outcome, recovery begins from 7-8 days.

In case of inhalation poisoning neurological disorders develop earliest,
followed by dyspeptic disorders, toxic hepatopathy, toxic nephropathy,
cardiovascular system dysfunction.

If DCE penetrates the skin, local changes in the form of hyperaemia and
edema may develop, up to the development of bullous or necrotic dermatitis.

Extremely severe and manifests itself by signs of hepatargy. Bilirubin rises to
20 mg. % and more




2. Tpuxjaop3TujieH
2. Trichloroethylene



becuBeTHast AKMAKOCTH CO CIeHU(PUUECKUM 3aMIAXOM, HATIOMUHAK UM XJI0PO(popMm.

He roput, o1HAK0 NpM HArpeBaHMHM B NPHUCYTCTBHH MIeJ04Yeill BO3MOKHO O0pa3oBaHue
AUXJIOPALETHIEHA, KOTOPbIM MOKET CAMOBO3ropPaThC U NMPUYUHATH THKeJIbIe 02KOTH.

Ilpumensiercsi B KadyeCcTBe PACTBOPHUTENEH JKHUPOB, JAKOB, CMOJI, Kay4dyka, s
00€3’)KUPUBAHUSA META/UIMYECKUX JleTajiell, JKCTPATMPOBAHMSA JKHUPOB, XHUMHUYECKOM YMCTKH
OI€K/Ibl, JJIS paylI-HAPK03a B XUPYPIrUH.

B MeaMuUMHCKONW NPaKTHKe BCTPEYAKTCHA CJAYyYad THKEJIOr0 OTPABJIEHUS BCJEACTBHE
BAbIXaHUSI MAPOB, HANIPUMeEP, NPH MOJH30BAHUM OHEKIA0H 0e3 JOCTATOYHOIO €é MPOBEeTPUBAHUS
MOCJIe XUMHYECKOH YHUCTKH.

Bcerpeualorest Takike nepopaJjibHble OTPABJIEHUS MOCJIE NMPUEMA KUIKOCTH BHYTPb, Yalle
BCEro OMu004YHO, BMECTO AJIKOI0JIbHOT0 HAMMTKA UJIM BO/bI.

CmeprenbHasi 103a Npu NpueMe KUJAKOCTH BHYTPb — OkoJo 100 mu, ogHako mmerTCst
YKa3aHHUsA, YTO TsKeJble M Jla’ke CMepTeJibHble OTPaBJIEHHUSI BO3MOKHBI IOCJIe NMpHeMa BHYTPb

BCE€Iro HECKOJIbKHX IVIOTKOB TPHUXJIPITHJICHA.

Konuenrpauusi 5,6 Mr/;1 IpuBOIUT K TSKEJIOMY OTPABJIEHUIO



A colourless liquid with a specific odour resembling chloroform.

Does not burn, but when heated in the presence of alkalis may form dichloroacetylene,
which may self-ignite and cause severe burns.

It is used as solvents for greases, varnishes, resins, rubber, for degreasing metal parts,
grease extraction, dry cleaning of clothes, for raush narcosis in surgery.

Cases of severe poisoning by inhalation of vapours, e.g. when clothes are used without
sufficient ventilation after dry cleaning, have been reported in medical practice.

There are also cases of oral poisoning after ingestion of liquids, most often mistakenly
instead of alcoholic drink or water.

The lethal dose if ingested is about 100 ml, but there are reports that severe and even lethal
poisonings may occur after ingestion of only a few sips of trichlorethylene.

Concentrations of 5.6 mg/l result in severe poisoning



KiinHuka orpasiieHust

Kiunnunyeckasi kapruHa orpaBjieHuid TXJ B o0muUX 4Yeprax CXOAHA € NMPOSIBJICHUAMU
HHTOKCHUKALMUM APYTUMH XJIOPUPOBAHHBIMH YIVICBOAOPOAAMMU.

Ilo cpaBHenurwo ¢ /XD, TXI omimyaerca Oojblieil HEHPOTPONHOCTHIO U
KapAUOTOKCMYHOCTBHIO.

IIposiBiieHMs1 OTpPaBJIeHHS] BOSHMKAKT BCKOpPE MOCJI€ KOHTAKTA € S1I0M, B 3HAYUTEJIbHOMN
Mepe He 3aBHCAT OT myTH noctymjienusi TXD B opraHu3M U XapakTepu3ylOTCs B IEPBYIO O4epenb
HapymeHusamu ¢pynkuuu [HHC:
OIIbSIHEHUEM,
aTaKcHem,
NCUXUYECKMMH PACCTPOMCTBAMHU,
YIrHEeTeHUeM,
CTYIIOPOM, KOMOIA.

YVVVVY

XapakTepHbl Take paHHHe (0COOCHHO NMPH NMEPOPAJTbHOM OTPABJICHUHM) NMPHU3HAKH
pasapaxxkenus KKT:
TOLIHOTA,
pBoOTAa,
00J11 B )KHUBOTE
MOHOC.

YV VYV



Clinical picture of poisoning

The clinical picture of TCE poisoning is broadly similar to that of intoxication with other
chlorinated hydrocarbons.

Compared to DCE, TCE is more neurotropic and cardiotoxic.

Manifestations of poisoning occur shortly after contact with the poison, to a great extent
do not depend on the way of TCE entering the organism and are characterized foremost by CNS
dysfunction:
> intoxication,
ataxia,
mental disorders,
depression,
stupor, coma.

YV VYV

Early (especially in oral poisoning) signs of gastrointestinal irritation are also
characteristic:
> nausea,
> vomiting,
» abdominal pain
» diarrhoea.



B 0os1iee mo3aHUE CPOKHU, YACTHI KaAPAUAJIbHbIE MPOSIBJIEHNSI MHTOKCUKAIIMU:
cepaueOneHmus,
HENPUATHBIE OLIYIEHHUsI B 00J1aCTH cepaua,
TaXMKaPANs, IKCTPACUCTOJINS U APyrue paccTpoicTna,
BILIOTH /10 GUOPUIISIIIMHU 2KeJTYI0UYKOB.

YV VY

XapakTepHbIM AJ151 opa:kenusi TXI cunTaercs nmopaxxeHue TPOHHUYHOIO HEPBA
B mo3aHue CPOKH BO3MOKHBI KEPATHTHI, BbINaIcHUS 3y00B, HAPYLICHHSI JKeBAHMSI.
Kpome TpOiiHHYHOI0, MOI'YT IOPAKATHCH U APyrue HepBbl, a Takxke oraeabl ITHC.

Tsukesible TOKCHYECKHE TenaTo- U He()ponaTuu, NAHKPEATHUTHI BCTPEYAKOTCH HE CTOJb
4acTo, KaKk y oTpaBjeHHbIX /IXJ, omHako B KaxxXA0M cjay4dae MHTOKcHKanuu TXI HeoOdxomum
TINATEJbHBIA KOHTPOJIb 32 COCTOSIHMEM MEeYeHHU, MOUYEK, MOMKETYT0UHOH xKeJe3bl.

He caenyer 3a0biBarh Takike, 4ro TXD aKkTHBHee, 4eM Jpyrue XJOPUPOBAHHbIEC
YIJI€BOAOPOAbI, BBIAECJIAET IPH TEPMHUYECKOM pPa3jioKeHuH (GocreH.

Onucanbl orpaBiaeHus pocrenom npu kypenuu B armocepe TXI, cBapke meraJiioB,
TYWICHUM MOKAPOB CMECSIMH, €r0 COACPKAMMH, POMBIBKe AeTaJjieil B BaHHbIX ¢ TXD.

J{narno3 ocrporo orpasjaeHuss TXD cTaBUTCA HA OCHOBAHUM aHAMHE3a, XapaKTEPHOI0
3amaxa, HCXOASIIEro OT OTPABJCHHBIX, PAHHUX TMPOABJICHUAX HAPKOTHYECKOI0 [AeHCTBUI,
CBOCOOPA3HBIX NOPAKEHUN TPOMHUYHOIO HEpPBAa M NOATBep:KAaercd oOHapy:keHuem TXD B
KPOBH M BBICOKOI'0 COIEPKAHUA B MOYe.

Hapkornyeckass koHuenrpauust TXJ B kpoBu — 0k010 10 Mr.%.



Later on, cardiac manifestations of intoxication are common:
> palpitations,
» discomfort in the heart area,
» tachycardia, extrasystole and other disorders,
> up to and including ventricular fibrillation.

The trigeminal nerve is characteristically affected by TCE

Later on, keratitis, loss of teeth and chewing disorders may occur.

In addition to the trigeminal nerve, other nerves and parts of the CNS may also be
affected.

Severe toxic hepato- and nephropathies and pancreatitis are not as frequent as in those
poisoned with DCE, but in each case of intoxication with TCE a careful monitoring of the liver,
kidneys and pancreas is necessary.

It should also be remembered that TCE is more active than other chlorinated
hydrocarbons in releasing phosgene during thermal decomposition.

Phosgene poisoning has been described from smoking in a TCE atmosphere, metal
welding, extinguishing fires with mixtures containing phosgene, washing parts in tubs with TCE.

The diagnosis of acute TCE poisoning is made on the basis of history, the characteristic
odour emanating from poisoned people, early signs of narcotic action, specific disorders of the

trigeminal nerve and confirmed by detection of TCE in blood and high levels in urine.

The narcotic concentration of TCE in blood is about 10 mg.%.



Bomnpoc 2 JleyeHue npu oTpaBJieHUH
XJIOPUPOBAHHBIMM YIJIEBOAOPOAAMHA

Question 2 Treatment for chlorinated
hydrocarbon poisoning



ITocae IOCTYILUVICHUA sila B OPraHMu3mM NnaroJoru4ecKum pouecC pasBuBacTCs 6LICTpO Hu
IPOTPECCUBHO HApacCTacT.

AHTHIOTHAS Tepamnusi NPU OTPABJICHUH ITUMU AIaMHU He pa3padoTraHa.

Pemnaromee 3HayeHHe HMEKOT MEPbI, HallpaBJCHHBLIC Ha 6LICTpe171mee NMPpEeKpPAIICHUC
IMOCTYIIVICHUSA si/Ia B OPraHU3M M €10 yiaJICHHUH.

Ilpy mnepopajbHOM OTPABJIEHMM HEOOXOMUMO BbI3BATH PBOTY, MPOMBITH KeJIYIOK,
OYUCTUTH KuleyHHMK. [lepen npoMbiBaHueM Keayaka uejiecoodpasno seectu B Hero 150-200 mu
Ba3eJIMHOBOI0 MAacJia.

ITocae IMIPOMBIBAHUSL JKCJIYIKaA BBOAUTCH COJIEBOC cJa0uTeIbHOE WM IOBTOPHO
Ba3¢JIMHOBOE MacCJ10, 3aTEM CTaBUTCH CI/ICI)OHHaH KJIN3Ma.

BBenenue PACTUTEC/IIBHBIX UJIN )KUBOTHBIX MacCeEJI, INTHEC MOJIOKA, IPUEM AJIKOT'0JIs1
IMIPOTUBOIIOKA3aHbI.

IIpu MHraJASIMUOHHBIX OTPABJEHUAX MOCTPAAABIIMNI T0JKEH ObITHL HEMENJEHHO BbIBeIeH
(BbIHECEH) U3 3ara30BaHHOM aTMocdepbl U MOABEPTHYT CAHUTAPHON 00padoTKe CO CMEHOM OeJbsl.
B 3aKkpbITHIX MOMEIEHUSX UM NUCTEPHAX, Ile MPOM30IILIO0 OTPABJIEHNE, cliacaTeibHbIe PadoThI
MPOBOASATCS B NIJIAHTOBBIX WJIH U30JIUPYOIIUX MPOTUBOra3ax.

Yaajienune wu3 opraHmimMa BCOCAaBHICIOCHA saa METOAOM (l)OpCI/IpOBaHHOFO Anype3a
MaJ'IO3(l)(l)eKTI/IBHO U IIPUMCECHSACTCH JIUIIIb B KOMIUVICKCE C IPYI'UMHA croco0aMy aKTHBHOM TCpalnuu
— IreMmoamnajimi3omMm, MeTOA0OM reMocopﬁuI/m.



Once the poison enters the body, the pathological process develops rapidly and
progressively increases.

Antidote therapy for poisoning by these poisons has not been developed.

Measures aimed at stopping the poison from entering the body as soon as possible and
removing it are crucial.

In the case of oral poisoning it is necessary to induce vomiting, gastric lavage and colon
cleansing. Before gastric lavage it is advisable to inject 150-200 ml of vaseline oil into the stomach.

After gastric lavage a saline laxative or a second vaseline oil is administered, followed by a
siphonic enema.

Ingestion of vegetable or animal oils, drinking milk and ingestion of alcohol are contraindicated. .

In case of inhalation poisoning, the affected person must be immediately vacuated
(carried out) from the gassy atmosphere and decontaminated with a change of underwear.
In closed rooms or tanks where poisoning has taken place, rescue operations should be carried out
with hose or insulating gas masks.

The removal of absorbed poison from the body by forced diuresis is ineffective and is only
used in conjunction with other methods of active therapy - haemodialysis, haemosorption.



I'emonuaau3 mpu TaKUX OTPABJIECHUAX OKA3bIBAET OJIATONPHUSATHOE AeiCTBHE TOJbKO
NPU NPOBEICHUN B MepBblie 6 4acoB (BpeMsl MAKCUMAJIbHO KOHIEHTPALMH 51/1a B OPraHu3Me).
IIporuBonoka3anuem k ero npumeHnenuro apijasercsa OCCH.

HpH IEPopPpaJbHBIX OTPABJICHUAX MOKET ObITh IMPUMCECHCH HepI/ITOHeaJII)HLIﬁ aAnajie3,
KOTOprﬁ IMOYTHU HEC BJIUACT HA ITCMOJAUHAMHUKY, IIPOCT B UCIIOJTHCHUHN U JOCTATOIHO 3(l)(l)eKTI/IBeH
B 0oJ1ee IHO3THHUE CPOKH, TAK KaK C €0 NOMOIbI0 YVIAJACTCAHA A U3 KUPOBOI0 ACIO 6pIOHIHOﬁ
IMOJIOCTH.

Ilpennaraerca npuMeHeHre aHTHOKCHAAHTOB (Butamun E) u untoxpoma C.

Jiis BocnoJiHeHU sl Ae(pUIUTA Cyab(ruApuiibHbIX FPYNI UCIOJIb3YeTCsl YHUTHHOJ (SMJI
5% pacrTBOopa 2-4 pa3a B CyTKH B/M B Te4eHHH 2-3 CYTOK).

IIpu orpasiienusix JIXJ — anernanucTerns B Bujae S% pacrBopa BHyTpuBeHHO 10 400
MJI B MepBble CYTKM M B mocjeanywiue — aBykpatHo 60-70 mia Bmecte ¢ 200-300 ma 5%
pacTBOpa IVIIOKO03bI, C MHTEPBAJIOM Mexay uHy3usimu 6-8 yacos.

B messix koppeKnmuu MeTad0JUYeCKUX HAPYIIEHUN MPUMEHSETCS OKCHUIeHoTepanusl U
BUTaMHHHBIE npenaprsl (B,, B, B,,, C, 1unoesas kuciora).

BBegeHue aHTUNIPOTEOIUTHYECKUX CPeACTB (Tpacuwioj, kKoHTpukaa a0 100000-200000
ell. B CYTKH KaneJbHO BHYTPHBEHHO).



Haemodialysis for such poisoning has a beneficial effect only if carried out in the first
6 hours (the time of maximum poison concentration in the body).
A contraindication to its use is ACF.

Peritoneal dialysis can be used for oral poisoning, which has little effect on
haemodynamics, is easy to perform and is quite effective in the later period, as it removes the
poison from the fat depot of the abdominal cavity.

Antioxidants (vitamin E) and cytochrome C have been suggested.

Unitinol (5 ml of 5% solution 2-4 times a day i/m for 2-3 days) is used to replenish the
deficiency of sulphhydryl groups.

Acetylcysteine in DCE poisoning is given as 5% solution intravenously up to 400 ml
on the first day and twice during the next day - 60-70 ml together with 200-300 ml of 5%
glucose solution, with an interval of 6-8 hours between infusions.

Oxygen therapy and vitamin preparations (B1, B6, B12, C, lipoic acid) are
used to correct metabolic disorders.

Administration of antiproteolytic agents (tracilol, contrilocal up to 100000-200000
units per day by intravenous drip).



M3 cumnrTomaTu4ecKou TEPAIIMH - TEPAIIUA IK3OTOKCHYIECCKOI0 IIIOKA.

Jast MHPY3MOHHON Tepanuu M KOHTPOJIA 32 LEHTPAJbHON IeMOAMHAMHMKON IMOKa3aHa
KaTeTepu3alms NOAKJIIYUIHON BEHBI.

OnpaBaaHo npuMeHeHue deprHa, Me3aTOHA U HOPAAPEHAJMHA THAPOTApTpAaTa.

Hcnonb30BaHue COCYIUCTBIX CTHMYJSTOPOB IMOKA3aHO TaKXKe IMPH OKa3aHUU
A0Bpa4YeOHOM MOMOIIH, BPA4eOHO IOMOILM U IMOATOTOBKE 00JIbHOI0 K TPAHCIIOPTUPOBAHUIO.

B neasix npoguIakTHKH M JIeYeHHs KoaryJjaonaTuu npuMmensiercs remapus (20000-30000
ell. B CYyTKH.

Jis1 yJay4dileHusi nepedpajibHO reMOAMHAMMKH NPHUMEHSIIOT 3y(QUIJINH, NANaBePUH;
IPH OTeKe MO3ra MPOBOAAT JAerHAPATANNOHHYI0 Tepanui (MAHHUT, (pypoceMu u ap.).

IIpy ncuXOMOTOPHOM BO30Y:KICHHUH HCIOJb3YIOTCHA Auasenam S5-15 Mr BHYTpPHUBEHHO,
HeHPOJIeNTUKHU (APONepuao 25 S Mr).

IIpumenenue xsopajaruapara, 0apouTyparoB, MOpHHA U €ro NPOU3BOAHBIX IPOTUBOIMOKA3AHO.

OOHOBpEMEHHO TPOBOAATCH KOPPeKUHMs 3JIEKTPOJMTHOIO, KHCJIOTHO-OCHOBHOIO
O0asianca, NpOPUJIAKTHKA U JiedeHHe HHPEKIHOHHBIX 0CJI0KHEHUI.



Symptomatic treatment is exotoxic shock therapy.

Subclavian vein catheterisation is indicated for infusion therapy and control of central
haemodynamics.

The use of ephedrine, mesaton and norepinephrine hydrotartrate is indicated.

The use of vascular stimulants is also indicated in paramedical care, medical care and
preparation of the patient for transportation.

For prevention and treatment of coagulopathy, heparin (20000-30000 units per day) is
used.

Eufillin, papaverine are used to improve cerebral haemodynamics; dehydration therapy
(mannitol, furosemide, etc.) is used for cerebral edema.

Diazepam 5-15 mg intravenous and neuroleptics (droperidol 2; 5 mg) are used for
psychomotor agitation.

Chloral hydrate, barbiturates, morphine and its derivatives are contraindicated.

At the same time, correction of electrolyte and acid-base balance, prevention and
treatment of infectious complications are carried out.



Bonpoc 3 Cinuprsl
Question 3 Alcohols



Oprannyeckue COCUHEHMsI, CcoAepxkamue TUIPOKCUWIbHYW rpynny (OH),
COCIUHEHHYI0 ¢ KAKUM-JIH00 YIJIEBOAOPOAHBIM PAJUKAJIOM.

HauOosbiee TOKCHKOJOTHYECKOE BO3AeCTBHE OKA3bIBAIOT OJHOATOMHBIEC CIHPTHI
KHPHOTO psiia (MeTaHOJI, MPOMAHOJI, OYyTAaHOJ M JP.), OTAeJbHbIE JBYXaTOMHbI€ CIIMPTHI U HMX
3¢upbl (ATUIECHIVIMKOJIb, €0 METUIOBBIA U 3THJIOBbIN 3(PUPHI).

Bce 3TH BemecTBa — JKUJAKOCTH, XOPOLIO PACTBOPUMbBIE B BOJI€ M BO MHOTUX OPraHUYeCKUX
pacTBOpUTEIIsX.

HOCTyl'[.]'IeHI/Ie CIIMPTOB B OpPraHusM BO3MOZKHO JI00BbIM IyTEM, OAHAKO Ha IIPAKTHKE
a0COJIIOTHO AOMMHHUPYOT MEPOPAJBHBLIC OTPABJICHUA.

CnupTthbl OBICTPO BCACHIBAIOTCS B KPOBb, OTHOCHUTEIbHO PABHOMEPHO pacnpeaessiioTcs B
Ouocpenax.

MCT&ﬁOHHSprIOTCﬂ NpEeNMYIICCTBCHHO B Ine4YcHu, B OCHOBHOM
amcoronbzlernnporeﬂasoﬁ.

Bce cnuprbl B TOW WMJHM HHOM  CTemeHHM  00J1aJal0T  HAPKOTHYECKHMMH
(HEHPOTOKCUYECKUMHU) CBOMCTBAMM.

HapKOTI/I‘IeCKOC aercTBHe Y ABYXAaTOMHBbIX aJIKoroJien BBIPA’KCHO HESHAYUTEC/IbHO.

IlopaskeHusI BHyTPEHHUX OPraHOB MPH OTPABJEHHUSX CIMPTAMHA B OCHOBHOM 00YCJIOBJIEHBI
NelCTBHEM MPOAYKTOB UX OuoTpanchopmanmu.



Organic compounds containing a hydroxyl group (OH) bonded to a hydrocarbon
radical.

The greatest toxicological effects are caused by single-atom fatty alcohols (methanol,
propanol, butanol, etc.), individual two-atom alcohols and their esters (ethylene glycol, its methyl
and ethyl esters).

All these substances are liquids, well soluble in water and in many organic solvents.

The entry of alcohols into the body is possible by any route, but in practice oral
poisoning is absolutely dominant.

Alcohols are rapidly absorbed into the blood, relatively evenly distributed in the
biosphere.

They are metabolised mainly in the liver, mainly by alcohol dehydrogenase.
All alcohols have narcotic (neurotoxic) properties to a greater or lesser extent.
The narcotic effect of two-atom alcohols is insignificant.

Internal organ injury in alcohol poisoning is mainly caused by the action of products of
their biotransformation.



1 MeTuiioBblii CIMPT
1 Methyl alcohol



becuBeTrHasi KMAKOCTH, MO 3aMaxy M BKYCYy HanmoMuHaomas 3taHoia. [Ipumensiercs
KaK PacTBOPUTE/b, KOMIIOHEHT HEKOTOPHIX MOTOPHBIX TOILJIMB.

OcTpble MHTAJSIUOHHBbIE M MEPKYTAHHbIE OTPABJIEHUS BO3MOKHBI TOJbKO B 0COOBIX
yCJI0BHSIX.

CMmepresbHasi 1032 NpM NpHeMe METAHOJIa BHYTPb KoJedaercss or 50 mo 500 mu,
cocraBJjisis B cpeaneM 100 mJr.

Cia0b1it HApKOTHK. B opranusme npucyrcrByer 10 6 — 7 CyT, MeAJICHHO OKUCJISIACH /10
dbopmasibiernga, KOTOpbii, B CBOI0 o4Yepeab, ObICTPO TpPaHcHOpPMHUPYETCS B MYPABHLUHYIO

KM CJIOTY.

TokcMyHOCTH MeTaHOJIa NMPEUMYUIECTBEHHO 00YCJI0BJ€HA YKA3aHHBIMHU NPOAYKTAMH
ero MmeradooJam3ma.

Hauoomaee wyBcrBuTeabHbI K MeTaHoy LIHC, 3puTe/ibHBIN HEPB M ceTYaTKA Ijia3a.




A colourless liquid which resembles ethanol in smell and taste. Used as a solvent and a
component of some motor fuels.
Acute inhalation and percutaneous poisoning is only possible under special conditions.

The lethal dose if ingested ranges from 50 to 500 ml, with an average of 100 ml.

Weak drug. It is present in the body for up to 6-7 days, slowly oxidising to
formaldehyde, which, in turn, is quickly transformed to formic acid.

The toxicity of methanol is mainly due to these products of its metabolism.

The CNS, optic nerve and retina are most sensitive to methanol.




OTpaBiieHre MeETHJIOBBIM CHHUPTOM MPEUMYUIECTBEHHO BO3HHMKAaeT B IEPHOJ
a0CTUHEHIIMH Y JIMII, CTPAJAAIONIUX AJKOT0JbHOUH 3aBUCHMOCTHIO.

MeTaHos1 Mo BKYCY M 3amaxy He OTJIM4YaeTCs OT NMUIIEeBOr0 3THJIOBOI0 cnupra. bojibHbIE
AJIKOT0JIN3MOM HEpPeAKO MYTAT 3TH KUJAKOCTH, YTO CTAHOBUTCH NMPUYHHON IK30TOKCHKO30B.
YBe/IM4eHNI0 TSKECTH MATOJOTMH CIHOCOOCTBYEeT TO, 4YTO TOKCHYecKHe 3(PPeKTbI
MPOSABJISIIOTCS HE Cpa3sy.

Jlpyrue Bo3MOKHbI€ IPUYUHBI:
Hexauecmeennovie copauumenvHvle HANUMKU.

Ilpumenenue cmeknoomvieameiei.
Aesapuu na npouszeoocmee.
IIaTorenes

Metanoa O0bicTpo BcacbiBaercs u3 JKKT. bosabiee ero koim4ecTtBo 3aep:KuBaeTcs B
OPraHax ¢ BBICOKMM COAEPKAHNEM KUIKOCTH.

MeTa00/1M3M NPOTEKAET MO TUILY JIETAJIBLHOI0 CHHTE3a ¢ 00pa3oBaHueM GopMasibaeruaa,
MYPaBbHHOM KUCJIOTHI.

MeTaHos1 oOKa3bIBaeT IMCHXOTPONHOE BJIMSIHME, BBbI3bIBACT COCTOSIHME ONbSIHECHUS,
OIJIYyIIEHHOCTh, COMOP.

HakanmBawumuicss B opranuzme (popmasibaeruj NpUBOAUT K aTPOo(PUU 3pUTETHHOIO
HEePBAa, MOPAKECHUIO CETYATKH, MOJTHON MM YACTUYHOM MOTepe 3peHusl.



Methyl alcohol poisoning mainly occurs during withdrawal in alcohol-dependent people.

Methanol does not differ in taste and odour from edible ethyl alcohol. Alcoholics often
confuse these liquids, causing exotoxicosis.

The severity of the pathology is increased by the fact that the toxic effects do not
manifest themselves immediately.

Other possible causes:
Poor-quality alcoholic beverages.

Use of windscreen washes.
Industrial accidents.
Pathogenesis

Methanol is rapidly absorbed from the gastrointestinal tract. Large amounts are retained
in organs with a high fluid content.

Metabolism is of the lethal synthesis type, producing formaldehyde, formic acid.

Methanol has psychoactive effects, causing intoxication, stupefaction, sopor.

The accumulation of formaldehyde in the body leads to atrophy of the optic nerve,
retinal injury, total or partial loss of vision.



Kianauka

Boigensiror CaeaAyrommue nepuoabl MHTOKCMKAIUU METUJIOBBIM CIIMPTOM:

onbsiHEeHHeE,

YV V VY

OTHOCHTEJIbHOE OJ1aronojyune (Mpoao/LKUTEILHOCTHIO OT HECKOJbKUX 4acoB 10 1 — 2 ¢yT),
BbIPasKeHHbIE MPOSIBJICHUS
BbI3I0POBJIcHHE (TIPU 0JIATONPUSTHOM MCXO0/€).

IIo cTemeHM THAXKECTH PA3JIUYAIOT JIETKYH, CpelHed TakKeCTH (0PTaJbMHYECKYK) M
THXKEJIYI0 (TeHepaJIu30BaHHYI0) (pOpMBI.

Jlerkoe TeueHnue

XapakrTepu3yercsi HA4aJdbHbIMHU MPOSIBJICHUAMH HHTOKCHUKAUUM 0e3
MOTEePH CO3HAHUS.

IIpoucxoaur mnocTreneHHOe HAapacTaHUe CHMITOMOB TOKCHYECKOH
oprajabMONATUM, OAHAKO IMOJHOW YTpPAThl 3PUTEIbHON (QYHKUMHM He
ormeuyaercs. «[1a3HbIe» CHMIITOMBI 00BIYHO HCYE3AK0T Yepe3 3 — S CyT.

KiuHuka coxpaHsieTcss Ha NPOTSKeHUM 3-5 THeH, Jajiee HACTYIAaeT
IOJIHOE BOCCTAHOBJICHHE.

Jlerkue oTpaB/ieHUs IPOTEKAT ¢ MNpeodaJaHMeM CHMIITOMOB
0CTPOro racTpura, HEpPe3KO BbIPAKEHHbIMH 00111eMO03r0OBbIMH
paccTpoiicTBaMu (roJ10BHAasi 00/1b, 3aTOPMOKEHHOCTh, F'0JIOBOKPY.KEHHUE).

CpenHee TeyeHue
(opTanbmuueckas

¢popma)

Ha nepBblil JIaH BBIXOAAT 0P TAJIbMOJOTHYeCKHE HApYIeHUuss. OHu
MOI'YT Mc4e3aThb K 3-4 IHI0, a 3aTeM BHOBb PellMAUBHPOBATh.

OOuree cocTosiHMEe HAPYLIAETCH YMEPEHHO: CO3HAHHUE COXPaHEHO,
HMeeT MeCTO TOKCHYecKas JHuedasonaTus




Clinical picture

The following periods of methyl alcohol intoxication are distinguished:

intoxication,

VV VY

relative well-being (lasting from a few hours to 1 or 2 days),
severe manifestations
recovery (if the outcome is favourable).

There are mild, moderate (ophthalmic) and severe (generalised) forms of intoxication.

Mild course

Characterized by initial intoxication without loss of consciousness.

There is a gradual increase in symptoms of toxic ophthalmopathy, but
there is no complete loss of visual function. “Eye” symptoms usually
disappear after 3 to S days.

The clinical picture is maintained for 3-5 days, followed by full
recovery.

Mild poisoning occurs with predominant symptoms of acute gastritis
and mild general brain disorders (headache, lethargy, dizziness).

Moderate course
(ophthalmic form)

Ophthalmological disorders come to the fore. They may disappear
by day 3-4 and then recur.

The general condition is moderately affected: consciousness is
preserved, toxic encephalopathy is present




Tsxenoe TeueHue
(reHepasin3oBaH-
Has dopma)

le/lcyTCTByIOT BBIPA’KCHHBIC COMATHYCCKHEC CUMIITOMBI.

Ol'[pe)]e.]'IHIOTCﬂ SABJICHUHA Tracrpomarum, IaHKpeaTrurTra, Irciaarura,
OTEKa IoJIOBHOI'O MO3ra.

HapymaeTcsI cepacaHasi A€ATCIbHOCTb, /IBIXaHHC. HOCTpa)]aBIIII/Iﬁ
BIIA1A€T B KOMY, BOSGHUKACT IK30TOKCHYECKHI HIOK.

I[.]'Iﬂ THIKCJIOI0 OTPABJACHUA XaAPAKTCPHbBI YMCECPCHHO BBIPA’KCHHOC
HavaJIbHO€ OIIbAAHCHUE U 6ypH0e Pa3BUTHEC HHTOKCHKAIINH, ITOCJIC CKPBLITOT'O
nepuoaa  IosABJIAKTCH  TOLIHOTa, PBOTA, 00oaM B AKHUBOTE, aTaKkCui,
IICUXOMOTOPHO€ Bosﬁymeﬂne, COHJIMBOCTDb, 3aTE€EM HACTylIA€T KOMa.

Bo3Mo:xHBI KIOHUKO-TOHHYECCKHEC cyaoporu, MEHHHTI AJIbHBIC
CUMIITOMBI.

Haﬁ.]'IIOI[aeTCH rmmepeMud M IMIMHAHO3 JIHMIA, BOpOTHI/IKOBOﬁ 30HbI,
paclIupceHuc 3pavYKoB € HCYCIHOBCHHECM PpeEaKIlMu Ha CBE€T, IIYMHOC
«AIUA0OTHYECKOC» AbIXaHHUEC.

Pa3BUTHIO KOMBI, KaK NMPAaBWJIO, NMpeIlIecCTBYeT CHU/KEHHE OCTPOTHI
3peHusl.

CMepr HaACTYnHaer Ha 1-2 CYTKH OT OCTPbLIX NFTEMOAUHAMHUYCCKHUX H
peCINpPaATOPHBIX paCCTpOﬁCTB. CMepTI) qJaime BCEro HaCcTtymaer IIpHu
SABJCHUSAX HCHTPAJBHOI'O IIapajnvia AbIXaHUuA " KpOBOOﬁpameHI/IH.




Severe course
(generalised form)

There are pronounced somatic symptoms.

Symptoms of gastropathy, pancreatitis, hepatitis, cerebral edema are
detected.

Cardiac and respiration disorders. The affected person lapses into a
coma and exotoxic shock occurs.

Severe poisoning is characterised by moderate initial intoxication and
rapid development of intoxication, after a latent period there is nausea,
vomiting, abdominal pain, ataxia, psychomotor agitation, drowsiness, then
coma.

Clonic-tonic seizures and meningeal symptoms are possible.

Hyperaemia and cyanosis of the face, collar zone, dilated pupils with
disappearance of reaction to light, noisy “acidotic” breathing are observed.

The development of coma is usually preceded by a decrease in visual
acuity.

Death occurs on day 1-2 from acute haemodynamic and respiratory
disorders. Death occurs most often with central respiratory and circulatory
paralysis.




Oci1oxHeHUus

OcJio:kHeHus1 GopMHUPYIOTCH MPEUMMYIIECTBEHHO B TOKCUKOITeHHOM (pa3e oTpaB/ieHUs .

Y 10-15% 001bHBIX JUATHOCTUPYETCH OTEK JErKuX, Yy 3-5% mnocrpagaBuiux ¢ TSKEJI0U
CTENEHbI0 MATOJOTMH PAa3BHBAETCA OTEK TOJOBHOI0 MO3ra, KOTOPbIii CONPOBOXKIAETCS
MHOKE€CTBEHHbIMU COMATHYECKUMH COOSIMMU.

Bo03M0KHO nMosiBJIeHUE He(PPONATHH, FeNATONATHH, TIHEBMOHHUH, OCTPOT0 NAHKPEATUTA.
BeposiTHOCTD HMX BO3HUKHOBEHHSI IMOBBIIIAETCH TMPONOPUHMOHAJIBLHO YPOBHK  THXKECTH
IK30TOKCHKO3Aa.

Ilopa:xkeHue 3purebHOro HepBa BeTpedaercs: y 60% mnocrpagasmux. U3 HUX 0K0J10
40% oTMe4YaT CTONKOEe CHUKeHHe 3peHHs, a eme 20% — mouanyr ciaenory. B 0onbumiMHCTBE
CJIy4aeB 3TH SIBJICHUS HEOOPATUMBbI M He MOAJIEKAT KOPPEeKIUM.

Ecin HepB He ObLJI MOBPEXK/ACH, CIIOCOOHOCTH BHU/AETh BOCCTaHaBAuBaercsa 4depe3 400-
450 4yacoB ¢ MOMeEHTa TWOCTYILUIEHHS TOKCHKAHTa B opranu3Mm. IlepBble CHMITOMBI
0(PTaTBLMOJIOTHYECKUX U3MEHEHUN MOABJIAIOTCS Yepe3 18-20 yacos

. OrtpasiieHUE METUIIOBLIM
CIIMPTOM (METaHOJ1, IPEBECHbIN
CIIUPT)

* Cumnmompr: o0masg cinadbocTb, TIKECTh B
TOJIOBE, OJIBIIIKA, 6€eCcToKOHCTBO,
NOKPAaCHEHUE JIMILA, MEJIbKAHWE “‘MYHIEK
nepen  rina3am, ociablieHHe — 3peHus,
COCTOSTHHE HEBBIPAXKEHHOTO OMbSIHEHMS.

Ce



Complications

Complications form mainly in the toxicogenic phase of poisoning.

In 10-15% of patients pulmonary edema is diagnosed, in 3-5% of affected people with
a severe degree of pathology cerebral edema develops and is accompanied by multiple somatic
malfunctions.

Nephropathy, hepatopathy, pneumonia and acute pancreatitis can occur. The
likelihood of their occurrence increases in proportion to the severity of the exotoxicosis.

Optic nerve injury occurs in 60% of affected people. Of these, about 40% have
permanent loss of vision and another 20% have complete blindness. In most cases, these
symptoms are irreversible and cannot be corrected.

If the nerve has not been affected, the ability to see is restored in 400-450 hours from
the time the toxicant enters the body. The first symptoms of ophthalmological changes appear
after 18-20 hours

Methyl alcohol poisoning
(methanol, wood alcohol)

e Symptoms: general weakness, heavy
head, shortness of breath, restlessness,
flushed face, dark spots in front of eyes,
weakened vision, state of unexpressed
intoxication.

Ce



Oxa3anue MOMOIIM M JICUCHHUE

JlorocnurajibHAsA MOMOIIb

OcHoBHas 3aJaya— CKoOpeiHllee yaajJeHHMe MeTaHoJa u3 Keayaka. Heodxomumo
HEMEIJICHHO BbI3BaTh PBOTY, MpoBecTH npombiBaHue 1 — 2% pacTtBOopoM coabl MU CIaA0bIM
PacTBOPOM MEPMAHIaHATA KaJHsl.

HOCKOJ’II)Ky METAHOJI M IPOAYKTBI €I0 MeTa00IMu3Ma IMOBTOPHO BCaCbIBaIlOTCH
CJAM3HUCTOH KeJIyaKa, PEKOMEHAYETCHA HCOAHOKPaATHOE€ IIPOMBIBAHMEC W/IH IJIMTECJIBHOC
racrpaJibHO€ OPOIIICHHUC.

Eciu ¢ MoMeHTa ynorpe0JieHUs s1/1a MPOULIO He 0oJiee 2-3 4acoB, OKA3aHO 30HA0BOE
npoMbiBaHue :xejayaka. C 3TOM LeJbI0 HCHOJb3YeTCH MNPOXJAaJHAsA MNUTbeBasi BoAa 0Oe3
0obaenenus aocopoenmog, NOCKOJAbKY MocjaeaHue HedPeKTUBHbI B OTHOLICHUU CIIUPTOB.

OO0mee K0JIUYECTBO NMPOMBIBHOM KUAKOCTH AocTturaer 10 aurtpoB. MaHUNYIsIHMIO
3aKAHYUBAKT, KOIJIA MO 30HAY NPEKPAIAT OTXOAUTh OCTATKH NMHUIIU W 3aCTOHHOE COMEPKUMOe.

OcHOBA 1epBOM_IIOMOIIM — MepPOopajibHOe WIH BHYTPHBEHHOE BBeJIeHHE MHUIIEBOIO
(3tmiioBoro) cmupra. HyKHO NOHUMATH, YTO METAHOJ MNPH 3TOM He HeEWTpaIu3yercs.
IIpoucxonut JHMIIb BpeMEHHOe  MpeKpalleHHe ero  MeradouM3amuM, TaK  Kak
AJIKOT0JIbJIETH/IPOreHa3a umeeT 0oJibliee CPOIACTBO K 3TAHOILY, YeM K JIPYTHUM COeIUHEHUAM ITOH
rpynmsbi.

HocTpagasmemy nawt BeinuTh 100 mMu nmpemapara B pasBeaeHud 5% IVIIOKO30MH.
MoxHO BBOIUTH BHYTPUBEHHO. /[ajiee ciieaqyeT IKCTPEeHHAsl FTOCIMTAJIU3 AU,



Provision of care and treatment

Pre-hospital care

The main aim is to remove methanol from the stomach as soon as possible.
Immediately induce vomiting, lavage with 1 - 2% soda solution or a weak solution of potassium
permanganate.

As methanol and its metabolic products are re-absorbed by the gastric mucosa,
repeated lavage or prolonged gastric irrigation is recommended.

If no more than 2-3 hours have elapsed since ingestion of the poison, gastric lavage by
a tube is indicated. Cool drinking water is used for this purpose without the addition of
adsorbents, as the latter are ineffective against alcohols.

The total amount of flushing fluid reaches 10 litres. Manipulation is finished when the
tube stops draining food debris and stagnant contents.

The basis of first aid is oral or intravenous administration of food (ethyl) alcohol. It
must be understood that the methanol is not neutralised. There is only a temporary cessation of
its metabolism, as alcohol dehydrogenase has a higher affinity for ethanol than for other
compounds in this group.

The affected person is given 100 ml of the drug diluted in 5% glucose. It can be
administered intravenously. This is followed by emergency hospital admission.



CranuoHapHoe Jie4eHue
B kavecTBe aHTHA0TA METHJIOBOI0 CIIMPTA UCHOJIb3YeTCH ITAHOI.

Ipu nezkux ompasnenusx ITUIOBbIA CIUPT HA3HAYAKOT BHYTPb:
» cHavajaa 100 ma 30% pactBopa,
> 3areM Kaxkabie 2 — 3 4 mo 50 ma 4 — 5 pa3 B cyTku, B nocjaenywiue 2 — 3 ¢yt — no 150 — 200
MJI B JICHb.

Ilpu maosicenvix unmoxcuxayusax
» JTaHOJI BBOAAT BHYTPUBEHHO B 5% pacTBope Ha 5% rioko3e 10 1,5 j B cyTku (U3 pacuera 1
— 1,5 mu1 96° 3TaHoJIa HA 1 KT MacChl TeJia YeJI0BeKa);
> B Hocjeaymomme 2— 3 qHS yKa3aHHbI pacTBop BBoAAT mo 200 — 250 mu yepe3 4—6 4

O01mas NpoaoIKUTEIbHOCTH J0JKHA COCTABJIATL 72 yaca u 0oJiee. Bee 310 Bpems B
KPOBH NOCTPA/IABIIET0 MOIEPKUBACTCH KOHIEHTpanusa npenapara Ha yposue 0,5-1%o.

IokazanneM 1Jis1 MPeKpPAllleHUs AJKOTOJU3AIUN fABJISIETCSH CHHUKEHHE COdepPKAHMUS
METHUJIOBOTIO cOeIMHEeHUs 10 YPOoBHA MeHee 0,1 rpaMM/JIuTp KPOBH.

sl yCKOPEHHOr0 BbIBEACHUS BCOCABLIEIOCH fia B TedyeHHe 1 — 2 CyT NPUMEHSIOT
(¢opcupoBanHbIii AUype3, onepanuio 3amemenus kposu. HauboJiee s¢pdexTuBeH remMmoauasims.

I'emocopOuus Hene/iecooOpa3Ha, TaKk KaK AKTUBHPOBAHHBIMHM YIVIIMH METAHOJI
NPAKTHYECKH He MOIJIOMIAeTCH.



Inpatient treatment
Ethanol is used as an antidote to methyl alcohol.

For mild poisoning, ethanol is administered orally:

» first 100 ml of a 30% solution,
> then 50 ml every 2 to 3 hours 4 to 5 times a day, followed by 150 to 200 ml per day over the
next 2 to 3 days.

In severe intoxication
» ethanol is administered intravenously in a 5% solution on 5% glucose up to 1.5 litres per day
(at the rate of 1 - 1.5 ml of 96° ethanol per 1 kg of human body weight);
> on the next 2 to 3 days, this solution is administered in 200 to 250 ml every 4 to 6 hours.

The total duration should be 72 hours or more. During this time, the concentration of
the drug is maintained at 0.5-1%o in the affected person's blood.

The indication for cessation of alcoholization is to reduce the methyl compound to less
than 0.1 gram/litre of blood.

Forced diuresis and blood substitution surgery are used to accelerate elimination of
absorbed poison within 1 to 2 days. Haemodialysis is most effective.

Haemodialysis is inexpedient as activated charcoal does not practically absorb
methanol.



Ilpu oTpaBieHHsIX METHJIOBLIM CHHPTOM OYe€Hb BaXHO YCTpPaHeHHe
MeTadouuecKkoro amuao3za. C 3Tol mejbi0 BBOAAT BHYTPUBeHHO 3 — 5% pacrtBOp
ruapokapoonara narpus (500 — 1000 mux u 0oJ1ee).

IIpu yI0BJICTBOPUTEJIHLHOM COCTOSIHUM IOCTPAJABIINUX TIHAPOKAPOOHAT
HATPHUS HA3HAYAKOT BHYTPb 0 4 — S 1 Kaxabie 15 MUH B TeyeHHe MEPBOIro 4aca, 3aTemM
mo 1 — 2 r kaxapie 2 — 3 4 B nepBbie¢ — BTOPbIE€ CYTKH.

B KkadecTBe MNATOreHETHYECKONM MW CUMITOMATHYECKOM Tepanmuud MNP
OTPABJICHUAX METAHOJIOM MNPUMEHAKT HUHPY3UN KpOBe3aMEHUTEJIeH, IIIK030-
COJICBBIX PACTBOPOB, BBEACHHE AHTUATPEraHTOB, IIIOKOKOPTHUKOHWIOB, HOOTPOIIOB,
CepPAEYHO-COCYAUCTBIX CpeacTB, BUTaMuHoB (B,, B, B,,, ).

Oco0eHHO Ba)KHO paHHee HazHayeHue (posmeBod KUCJIAOTHI (30 — S0 mr B
nepBblie CYTKH), CIIOCOOCTBYIOIIEH JeTOKCUKAIUN MeTA00JJUTOB METAHOJIA.

B JieyeHMH OTpPABJIEHHBIX METHJIOBBIM CIIHPTOM 00S13aTeJbHO Yy4YacTHe
HEeBpONaTroJora u opraabmoJiora.



In methyl alcohol poisoning, the elimination of metabolic acidosis is very
important. To this end, a 3 - 5% solution of sodium bicarbonate (500 - 1000 ml or
more) is administered intravenously.

In a satisfactory condition, sodium bicarbonate is administered orally at 4 - 5
g every 15 minutes during the first hour, then at 1 - 2 g every 2 - 3 h in the first -
second day.

Infusion of blood substitutes, glucose-salt solutions, administration of
antiaggregants, glucocorticoids, nootropics, cardiovascular drugs, vitamins (B1, B6,
B12, C) are used as pathogenetic and symptomatic therapy in methanol poisoning.

Early administration of folic acid (30-50 mg during the first 24 hours) is
especially important, as it promotes detoxification of methanol metabolites.

A neurologist and an ophthalmologist must be involved in the treatment of
people poisoned by methyl alcohol.



2 Cpeanue CnMpThI
2 Medium alcohols



Taxk Ha3pIBaeMble cpelHMe CIHMPTHI, HMEKWINUE B CBoed CTPYKType OoT 3 10 5
yIJIEPOAHBIX aTOMOB (MPONMJIOBbIE, OYTUJIOBbIE, AMHUJIOBBIE), — MOJABUKHbIE, OeCIIBETHbIE HJIU
cJenKa OKpalleHHbIe )KUIKOCTH C XapaKTePHbIM CIIMPTOBBIM WJIH CHBYIIHBIM 3aMaxoM.

IIpuMeHAOTCA B KauyeCcTBe PACTBOPHUTEJIEH, BXOAAT B COCTAB TOPMO3HBIX KHIAKOCTEi
(xuakoctu BCK u ACK cogepaxar 50% 0yTHJI0BOr0o 1 aMHJIOBOI0 CIIUPTOB COOTBETCTBEHHO).

OCprIe oTpaBJICHUS BO3MOKHbI IIPH HHIaJdsdAllUd HNHapoB, HO 3HAYUTCJIBbHO Yalle
BbI3BIBAKOTCH IIPUEMOM H/10B BHYTPb

Cpeanue cnMpThl — BelIeCTBA ¢ BHIPAKEHHBIM HAPKOTHYECKHM (HEPOTOKCHYECKHM)
U YMEPEHHbIM Pa3IpPaKaIINM JeHCTBHEM.

*ByTHJI0BBIH
>I“TBép,}:[oe Be]_uecec[l

3alaxoM
mnecenu. [emmepaty
pa [iaBieHus
-90,2C. Temmepatyp
a KumeHud
117,4C.TlpumMensieTc
g B PACTBOPHUTENIX B
JTaKOKpacovYHou
MPOMBILUIEHHOCTH, M
omedukraTopax
CMOJT,IITTS

MOy YeHUs
mIacTUGHUKATOPOB.




The so-called medium alcohols, which have from 3 to 5 carbon atoms in their structure

(propyl, butyl, amyl), are mobile, colourless or trace coloured liquids with a characteristic
alcoholic or liquorice odour.

They are used as solvents and form part of brake fluids (BSC and ASK fluids contain
50% butyl and amyl alcohol respectively).

Acute poisoning is possible by inhalation of vapours, but is much more often caused by
ingestion of poisons

Medium alcohols are substances with a strong narcotic (neurotoxic) and moderate
irritant effect.

*  Butyl alcohol

*A solid substance
with a musty odour.
Melting point
-90.2 C. Boiling
point 117.4 C. ltis
used in solvents in
the paint industry,
resin modifiers, for
obtaining
plasticizers.
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IIponuoBbIe CIMPTHI
IIo cBoemy xapakTepy AeiiCTBHSA HA OPraHU3M HANIOMHMHAKOT JAeHCTBHE ITAHOJIA.
Ciyyan cmepTesibHBIX OTpaBJieHUI Ha0M0aawTes nocae npuema 300 mu u GoJtee.

IponminoBbie ciupthl 0bICTPO BeachiBaoTceda U3 ZKKT u yxe yepe3 HeCKOJIbKO MUHYT
MOSIBJSKOTCH B KPOBH, OBICTPO HAKAIUIMBAKTCH B OPraHu3Me, B YaCTHOCTH B IOJIOBHOM MO3re.

N3 oprann3mMa nponujioBbie CIAPTHI M UX MeTA00JIUTHI BHIIEJAIOTCS € BhIABIXaeMbIM
BO3/yXOM, MOYO# U KaJIOM

byTniioBbie ciupThI

BecuBeTHbIE KHIAKOCTH C XapaKTePHbIM CHHMPTOBBLIM 3amaxoM. CMeprejibHasi 103a
orMevaercs nmocJae nmpuema 200-500 mu.

ByruinoBpiid cnupr gaer B OOJIbIIEH CTENeHM HAPKOTHYECKOE ONbSIHEHHE ¢
BbIpaskeHHbIM nopaxxenunem LTHC.

Ilocie mpuemMa BHYTPh pPa3BHUBAETCsl KPATKOBPEMEHHOE COCTOSIHME ONbSIHEHMS,
KOTOpOe 4Yepe3 TPU-YeThIpe 4Yaca NepexoauT B COHJIMBOCTb, ANATHIO, PA3BUBAETCH CHHUKEHHE
3peHus, MeJIbKaHue MYIIIEeK nepeja Nia3aMu, HapyleHne GyHKIUU Mo4YeK.

B Tedenme ABYX CYTOK Ppa3BHBACTCA KOMATO3HOC COCTOSAHHE CO CMCEPTCIAbHBIM
HCX0A0M



Propyl alcohols
The effects on the body are similar to those of ethanol.
Cases of lethal poisoning have been observed after ingestion of 300 ml or more.

Propyl alcohols are rapidly absorbed from the gastrointestinal tract and appear in the
blood within a few minutes, rapidly accumulate in the body, in particular in the brain.

Propyl alcohols and their metabolites are excreted from the body with exhaled air,
urine and faeces

Butyl alcohols

Colourless liquids with a characteristic alcoholic odour. A lethal dose occurs after
ingestion of 200-500 ml.

Butyl alcohol produces a greater degree of narcotic intoxication with pronounced CNS affection.

After ingestion, a brief state of intoxication develops which after three to four hours
turns into drowsiness, apathy, vision loss, dark spots in front of eyes, kidney dysfunction.

Within two days, coma with lethal outcome develops



AMWI0BbIE CIUPTHI

AKuakocTu KeJITOBATOr0 HBETa € XapaKTepHbIM CHBYIIHbIM 3amaxoMm. Ilpm mpueme
BHYTPb CMepPTeJbHAsA 1032 COCTaBJsAeT 0K0J10 20-30 mu1.

O0sagal0T BBIPpa)KEHHBIM HapKoTHYecKHMM JeiictBueM. I[lpexae Bcero mopakaercs
IHC ¢ mapajan4om CTBOJIOBBIX OT/H€JIOB.

Ilocie mpueMa BHYTPb AMWJIOBBIN CIHPT HECKOJbKO YacOB HHUPKYJIHPYeT B KPOBH,
BbI/IEJISIETCH Yepe3 Jierkue v Mo4KH.

OTpaBiieHue xapakrtepu3yercsi 001Ieil cJjaad0CTbIO, TOJ0BOKPY:KEHHMEM, TOLIHOTOM,
PBOTOI, YYBCTBOM K KEHHSI 110 X0y NUIEBOAA U 00JIbI0 B })KHBOTE, BHIPA’KEHHOH CHHIOIIHOCTHIO.

Yepe3 HECKOJIBKO MUHYT 0TMEYAETCH CIIYTAHHOCTH CO3HAHUSA U OIVTYIIEHHOCTb.

CMepTh HACTYNaeT B COCTOSIHUM TsXKeJ0oH Kombl. KapTnHa oTpaBijieHMsI 3aBHCHT OT
KOHIEHTPAIUU CIIUPTA U €ro KOJIN4ecTBa

Oxa3anue MOMOIIM M JICUCHHE

Ilpy oka3zaHuM MeIMUIUHCKOW INMOMOINM OTPABJEHHBIM HEO0XOAMMO BbI3BATH PBOTY,
NPOBECTH NPOMbIBAHHUE KEJIYIKA, BBECTH BHYTPb AaKTUBHPOBaHHbIN yroJb (30 — 50 r).

O4YeHb BaKHO MNpeaynpexXJAeHHe aCHMPANHOHHO-O0TYPALMOHHBLIX HApPyLICHUH
AbIXaHMS.

AHTHI0THOE JieueHre He pa3padoraHo. B TakeJbIX CJydasix MOKA3aHbI MEPONPUATHS
10 YCKOPEHHOMY BBIBEICHHIO BCOCABIIEIOCH s/1a.

IlaTorenern4eckas TEpanust BKJIKOYACT BBCJICHUC HJI&3MO33M€HI’IT€J1€ﬁ, INIIOK030-

COJIEBbIX PpPacTBOpPOB, CEPACIYHO-COCYAUCTHIX CpPEACTB, KOMILJIEKCA BHUTAMHUHOB M PpPaHHEE
IPUMCHCHUC AHTHOMOTHKOB.



Amyl alcohols

Yellowish coloured liquids with a characteristic foul odour. If swallowed, the lethal
dose is about 20-30 ml.

They have a strong narcotic effect. Primarily affects the CNS with paralysis of the
brain stem.

After ingestion, amyl alcohol circulates in the blood for several hours and is excreted
through the lungs and kidneys.

Poisoning is characterised by general weakness, dizziness, nausea, vomiting, burning
sensation along the oesophagus and abdominal pain, marked lividity.

After a few minutes there is confusion and stupefaction.

Death occurs in a state of severe coma. The picture of poisoning depends on the
concentration of alcohol and its quantity

Provision of care and treatment

When treating poisoned people, induce vomiting, gastric lavage, administer activated
charcoal (30-50 g).

Prevention of aspiration-obstructive breathing disorders is very important.

No antidote treatment has been developed. In severe cases, measures to accelerate the
expulsion of absorbed poison are indicated.

Pathogenetic therapy includes the administration of plasma substitutes, glucose-salt
solutions, cardiovascular agents, vitamin complexes and early antibiotic treatment.



Bonpoc 4 DTHIEHIVIMKOJIb

Question 4 Ethylene glycol



CupomooOpa3nasi, OecuBeTHasi, CJAaJKOBATad KHUIAKOCTHL 0e3 3amaxa. Xopoiuo
pacTBOpsieTCd B BOJAe, BO MHOI'MX OpPraHM4YecKHX pacrBopureasx. Hapsiay ¢ 3TWwieHIIMKoJIeM
(AT') B kayecTBE TEXHUYECKHUX KUAKOCTEN MCHOJIB3YIOTCS U ero 3pupsbl.

Boanbie pacTBOpbl MMEKT HHU3KYK TeMIeparypy 3amMep3aHus, BXOAAT B COCTaB
aHTU(pPU30B, THAPOTOPMO3HBIX KHUIAKOCTEH, aHTHOOJMeAeHHUTeNeld. IPUPBI ITHICHITIMKOJIS
HUCIOJIb3YIOTCH TAKKE B KA4eCTBE MPUCAA0K K ABUALIMOHHOMY TOpPIOYeMyY.

OTtpasienuss DI pasBuBaloTcs mocje npuemMa ero BHYTpb. CMmepTesibHasi 103a siaa
nojaBep:keHa 0oabmumM Kojgedanusam (ot 50 xo S00 mu), cocraBiasia B cpeanem 100 — 200 mur.

OTUJIEHIVIMKOJb OBICTPO BCACHIBAeTCSI B KpPOBb, OTHOCUTEJIbHO PABHOMEPHO
pacnpenessieTcsi B OpraHm3Me, NMPHUCYTCTBYSI B OMoOcpenax 10 2 CyT, BbIAeJseTCS B OCHOBHOM C
Mo40ii. MeTadoIM3upPyeTCH B MEYEHH.

B pa3BUTHM MHTOKCHKAIIMU PA3JIHYAIOT [BA NMEPHOAA: MEPBbI — Hecneyupuueckozo
Hapkomuyeckozo oeiicmeusn na [[HC; BTOpO#l — 0ecmpyKmugHvlX UZMEHEHUII 6HYMPEHHUX OP2AHO08.

IlepBblili mepuoa CBA3BLIBAKT C AeiiCTBHEM HEM3MEHEHHON MOJIEKYJIbI s1/1a, BTOPOM — €
NMPOAYKTAMH €ro 0uoTpanchopmManmm.



A syrupy, colourless, sweet and odourless liquid. Soluble in water and many organic
solvents. In addition to ethylene glycol (EG), its esters are also used as technical liquids.

Aqueous solutions have low freezing point and are part of antifreeze, hydraulic brake
fluids, de-icers. Ethylene glycol esters are also used as additives for aviation fuels.

EG poisoning develops after ingestion. The lethal dose of poison is subject to large
fluctuations (from 50 to 500 ml), averaging 100 - 200 ml.

Ethylene glycol is rapidly absorbed into the blood, distributed relatively evenly in the
body, being present in the bio-media for up to 2 days, excreted mainly in the urine. It is
metabolised in the liver.

Two periods are distinguished in the development of intoxication: the first is of non-
specific narcotic action on the CNS; the second is of destructive changes in internal organs.

The first period is associated with the action of the unchanged molecule of the poison,
the second - with the products of its biotransformation.



Kiaunuka orpas/ieHus

B kiIMHNYecKOM KapTHHe oTpaBjdeHuid DI’ pa3jiuyaroT cjieaywiume cCTaaum:
HA4YaJIbHYI0,
OTHOCHUTEJHbHOTIO 0JIATONOTyYH S,
BbIPA’KEHHBIX NMPOSABJICHUN (MO3rOBbIX HAPYIICHUM, IOPAKEHUS MEYCHH U NO0YEK),
BOCCTAHOBJICHMSI.

B HavanbHOM mnepuone Bceiaen 3a npuemoM JI' BHYTPh pa3BHBaeTcsi COCTOSIHHME
ONbSIHEHHS C HENMPOAO/LKUTENbHOM 3iidopueil. 3aTeM mocje CKPbITOro mepuoaa (2 — 6 4, uHorAa
0oJiee) BO30Yy:KIeHUEe CMEHsIETCS JAenpeccreii, COHJIMBOCTbI0, KOMOM.

JIMo oTpaBJICHHOI0 OAYTJIOBATO, TMIIEPEMUPOBAHO, CJAU3UCTHIC HUAHOTHUYHBI, 3PAYKH
YMEPEHHO CYKeHbI WU PACIIMPEHBbI, pEaKIUs UX HA CBET BsJasl.

MoryT Ha0/I01aThCs SIBJICHUS Pa3pakeHusi 0001049eK Mo3ra. /[pIxaHue IyMHoOe, THIIa
Kyccemayas. Ilyabce yame peakuid, HanpsiskeH. Ilepen cMepThio pa3BuBaeTcsi KOJLIAIIC.

YV VY

OTPABAEHUE STUAEHTAUKOAEM

1. HayanbHbIM nepuoa

STUNEHINUWKOSE OeRCTBYET Ha OPraH1aMm LIenoi
MOMEKYNOR, Bbi3bIBasA ONbAHEHWE.

2. CKpbITbIN Nepuon,

— HECKONBKO YacoB (B 3aBUCHMOCTH OT O03bl).

3. [Nepnoa MHTOKCUKaLIMK

- roNoBHan bonk, HapyLlweHWe
KOOPAWHAUWK, NOTEPS CO3HAHWA, OCTPaRA
NoYeYHasA W NeYeHOYHAA HegOCTaTOMHOCT b,




Clinical picture of poisoning

The following stages are distinguished in the clinical picture of EG poisoning:
initial,
relative well-being,
marked manifestations (brain disorders, liver and kidney injury),
recovery.

VV VY

Initially, ingestion of EG is followed by intoxication and brief euphoria. After a latent
period (2-6 hours, sometimes more), agitation is replaced by depression, drowsiness, coma.

The face of the poisoned person is puffy, hyperemic, mucous membranes are cyanotic,
pupils are moderately constricted or dilated, their reaction to light is sluggish.

Irritation of the brain membranes may be observed. Breathing is noisy, of the Kussmaul
type. The pulse is more often sparse and tense. Before death collapse develops.

ETHYLENE GLYCOL POISONING

1. Initial period
ethylene glycol acts on the body as a
whole molecule, causing intoxication.

2. Latent period

- several hours (depending on the dose).

3. Intoxication period

- headache, disturbance of coordination,
loss of consciousness, hepatorenal
syndrome.




Eciau orpaBjieHHbIH He mNOrud0aer B CTAJUH MO3IOBBIX PACCTPOMCTB, TO MOCJIeE
KPATKOBPEMEHHOI0 YJIYYIICHUS HA BTOPbIE — MSAThIe CYTKH COCTOSIHME €r0 BHOBb yXyIIIIAeTCH.

Hapacraer rosioBHass 00/ib, 0TMe4YaeTcsi CJ1a00CThb, MOSIBJIAKOTCH HWJIH YCHJIMBAKTCH
TONIHOTA, PBOTA, 00JIM B KMBOTE U MOSICHUYHOM 00J1aCTH, JKAXK/AA, OJTUTOYPHSI, a 3aTeM aHyPHSI.

Pa3zBuBaercsi KapTUHA OCTPOM IMOYEYHOM HEAOCTATOYHOCTH. Y YacTH MOCTPAJAABIIUX
MOSIBJISIIOTCH MPU3HAKU TOKCHYECKOTI0 MOPAKECHUSA MeYeHH.

CMepTh moCTpajaBHIMX B OCHOBHOM Hactymaer Ha 5 — 15-e cyrkum. Ilpm
OJIarONPUSITHOM TEYEeHHH AHYPHUS pa3peliaercsi, Ppa3BUBAeTCs MNOJUYPHUS, JAJUTEJIbHO
COXPaHSIOTCH AHEMHUS, HAPYUICHUS KOHIEHTPAIUOHHON (PYHKIIMHU MMOYEK.

Ilpwu neckux ompagnenusax I’ TakiKe HMEKT MeCTO KPAaTKOBPEeMEHHOE He3HAYMTEJIbHOe
ONbSIHEHHE U CKPBITHII MEPHOI.

B nanbHeiilmeM KJIMHMYECKAs] KAPTHHA OrPaHMYMBAETCH HEPE3KO BbIPAKECHHBIMH
TUCTIENTHYIECKMMHU U ACTEHHYEeCKUMU PACCTPOMCTBAMM.

IIpu orpaBiieHMSIX cpednell msajrxcecmu yKa3aHHbIe NMPOSIBJICHUS 0oJiee 3HAYMTEIbHBI.
Kpome TOro, 00bIYHO pa3BHMBAIOTCHA NPU3HAKH renaroHepponaTtuud 2-Mi cTeneHu (OJUTOYpHUs,
’KAK1Aa, NMOBBIINICHHE YPOBHS A30THCTBHIX HIJIAKOB B KPOBH, YBeJIHYCHHE IEYeHH, yMepeHHasi
JKeJITyXa U T.J1.)

HNuorna y orpaBieHHbIX JI' BO3HHUKAIOT OYeHb CHJIbHbIE 00JIM B KMBOTE, YTO
PACHeHMBAETCA KAK «OCTPbIl KHBOT» H CJYKUT MNOBOAOM /ISl OIIMOOYHOI JIamapoTOMMH,
3HAYUTEJIBHO yXYIIIAKIIel NPOrH03 OTPABJICHUS.



If the poisoned person does not die at the stage of brain disorders, after a short-term
improvement on the second or fifth day his condition worsens again.

Headache increases, weakness is noted, nausea, vomiting, abdominal and lumbar pains,
thirst, oliguria and then anuria appear or intensify.

A clinical picture of acute kidney injury develops. Some affected people show signs of
toxic liver injury.

Death mostly occurs on the 5th to 15th day. In a favorable course anuria resolves,
polyuria develops, anemia and disorders of kidney concentration function persist for a long time.

In mild EG poisonings there is also a brief, mild intoxication and a latent period.
Subsequently, the clinical picture is limited to mild dyspeptic and asthenic disorders.

In cases of poisoning of moderate severity these manifestations are more significant. In
addition, there are usually signs of 2nd degree hepatonephropathy (oliguria, thirst, increased level
of nitrogenous toxins in blood, enlarged liver, moderate jaundice, etc.).

Sometimes poisoned with EG have very severe abdominal pain, which is regarded as an
“acute abdomen” and is a reason for an erroneous laparotomy, which significantly worsens the
prognosis of poisoning.



Tpu craguu orpaBieHu

Cragus 1
(yruerenue IIHC)

1 - 12 4 mocye nmpuemMa BHYTPb. Bo3HHKaeT KparkoBpemMeHHasi
3uopus 0e3 3amaxa 3TaHO/Ia B BbIALIX2€MOM MAallMEHTOM BO31YyXe.

K KEJIYTOIHO-KHIICIHBIM ’)Kaj100aM OTHOCATCH B IEPBYIO
odyepeab TOIIHOTA U pBOTA.

He wnckiIrodYeHbl alnmao3, KomMa, CyAOporu U MHUOKIOHHYECCKHEC
nmoaepruBaHus.

I'mazHoe aHO OOBIYHO HOPMAJIBHO€, XO0THA HMHOIIa OTECK IHCKa
SPUTECJIBHOIO HEpBa MOKET IIPUBOAUTH K OIIIHﬁO‘{HOMy AUATHO3Y

OTpaBJICHUA METAHOJIOM. He uck/ro4eHbl HUCTATM U O(l)TaJII)MOHJIeFI/Iﬂ.

OTexk Mo3ra nNpM TAXKeJIOM OTPABJICHHUH.

Cranus 2 (cepae4Ho-
JIErOUHbIE
CHUMIITOMBI)

12- 24 4 nmocJie npueMa BHYTPb.

Yacto Ha0IW0OIAKOTCA TAaXHKApPAUs, TaXUIIHO? MW  cJjadas
runeprensus. [Ipu TsKejI0M OTpaBJIeHHMHM ObIBAKOT 3aCTOMHAA cepAevYHasi
HEI0CTATOYHOCTH M COCYTUCTHIH KOJLJIAIC.




Three stages of poisoning

Stage 1 (CNS

1 - 12 h after ingestion. Short-term euphoria without an odour of
ethanol in the patient's exhaled air occurs.

Gastrointestinal complaints primarily include nausea and
vomiting.

Acidosis, coma, convulsions and myoclonic twitches are not

depression) excluded.

The eye fundus is usually normal, although occasionally edema of
the optic disc may misdiagnose methanol poisoning. Nystagmus and
ophthalmoplegia are not excluded.

Cerebral edema in severe poisoning.

12-24 hours after ingestion.

Stage 2
(cardiopulmonary Tachycardia, tachypnoea and mild hypertension are common. In
symptoms) severe poisoning, congestive heart failure and vascular collapse may

occur.




Craagus 3
(mopaskeHue MoYEK)

24 -72 4 mocje mpueMa BHYTPb. JTa CTajusi XapaKTepu3yercs
oJIUrypHeii, 60JIbI0 B GOKY, OCTPbIM KaHAJbIEBbIM HEKPO30M, MOYEYHOI
HEJI0CTATOYHOCTHIO.

Hopame}me NMo4YeK MOKET ObITh HCOﬁpaTHMbIM.

XpoHuyeckoe
OTpaBJIeHHE
ITUJICHIVIMKOJIEM

Yepes 1 — 2 Hex mocjie nmpueMa BHYTPb 3THJICHIVIMKOJIS MOKET
BO3HUKHYTh MHOXKE€CTBeHHAasi IUCPYHKIMS YepenHbIX HepBoB. OHa
pa3BuBaercs B TeueHue 1 — 3 Hea, 00bIYHO eciu 032 npeBbimaer 100
MJI, HECMOTPS HA HHTEHCUBHYI0 TePANHI0 OCTPOr0 OTPABJICHMS.

Y OoabmIMHCTBA mHanueHTOB HaﬁJIIOIlaeTCﬂ I[ByCTOpOHH]/Iﬁ nmapajan4
JJUIE€BOT'0 HEpBa, XO0TH OBIBAIOT TaKiKe TYIOyxoCrb, /AM3apTpud,

I[I/IC(l)al"I/Iﬂ, AHU30KOPUSA U IIOMYTHCHHEC 3PCHUS.

I1a auchyHKIMS MOKeT 0Ka3aThCsl HeOOpaTHUMOIA.

3TUAEHITAVUKOAD
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Stage 3 (kidney
injury)

24-72 hours after ingestion. This stage is characterised by oliguria,

flank pain, acute tubular necrosis and kidney injury.

The kidney injury may be irreversible.

Chronic ethylene
glycol poisoning

Multiple cranial nerve dysfunction may occur 1 - 2 weeks after

ingestion of ethylene glycol. It develops within 1 - 3 weeks, usually if the
dose exceeds 100 ml, despite intensive treatment of acute poisoning.

Most patients have bilateral facial nerve palsy, although there is

also hearing loss, dysarthria, dysphagia, anisocoria and blurred vision.

This dysfunction may be irreversible.

ETHYLENE GLYCOL

Ethylene glycol i '
»
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Jleuenue

B nopsaake oka3zaHWsi NMepBOW NMOMONIIM HEOOXOAMMO HEMEIJIEHHO BbI3BATH PBOTY,
MPOMBITH :KeJYIOK BOmOoil miau 1 — 2% pacTBopoM rupokapOoHaTa HATpPHsi, BBECTH COJIeBOe
ciaadureabHoe (CyJb(aT Maruus).

AHTHIOTHASI Tepanus BKJIKYaeT MPUMEHEHHEe ITHJIOBOI0 CIUPTA B /103aX M IO cXeme,
YKA3aHHBIX NPH OTPABJIEHHH METAHOJIOM, VITMTEJIbHOCTh BBEACHUS ITAHOJIA — 2 CYT.

OmnpenesieHHbIMUA JIeTOKCHIMPYKOIIAMHA CBOWCTBAMH 00/1a1al0T TaK:Ke INpenaparbl
KAJbUUS M MarHvsi (XJopua uiaM DIKOHAT Kaabuusa 10% pacrBop — 20 mu, cepHOKHCIast
marde3usi 25% pactBop — 5 — 10 mu1 2 pa3za B CyTKH).

s ynajieHusi BCOCABILErocsl sia MCHOJIbL3YIOT (OPCHUPOBAHHBIM JAMYpe3, ONEPALUI0
3aMelleHUsl KPOBU, FeMOIMaIn3, reMmocopouust MmeHee 3(ppekTuBHa.

ITH MePONPHUATHS MOKA3aHbI B TeYeHHE NMEPBbIX — BTOPBIX CYTOK IOCJe NpUeMa siia.
PanHee mpuMeHeHHe YKA3aHHBIX METOH0B, OCOOCHHO TIeMOAHAJIN3a, OKAa3bIBaeT peliaolee
BJIMSIHAE HA MCXO] OTPABJICHUS

EL:% lMpU3HaKK OCTPOro oTpaBaeHuUA
g 3TUNEHINUKONEeM

ME,
KATAC

» CnabocTtb

» MyuuTenbHas ronosHas 6onb
~TowHoTa, poTa

~ HocoBoe kpoBoTe4eHune

~ OpyTnoBaTocTb Mua

~ Bonb B }XuUBOTE, NOACHULE

» Cypoporu

» CMepTb MOMET HacTyNuTb B NepBble MUHYTbI




Treatment

First aid measures include immediate vomiting, gastric lavage with water or 1 - 2%
sodium bicarbonate solution, and administration of saline laxatives (magnesium sulphate).

Antidotal therapy includes the use of ethanol in the doses and according to the scheme
indicated for methanol poisoning; the duration of ethanol administration is 2 days.

Calcium and magnesium drugs also have some detoxifying properties (calcium
chloride or calcium gluconate 10% solution - 20 ml, magnesia sulphate 25% solution - 5 - 10 ml 2
times a day).

Forced diuresis, blood substitution surgery, haemodialysis, and haemosorption are less
effective in removing absorbed poison.

These measures are indicated during the first or second day after poison ingestion.
Early use of these methods, especially haemodialysis, has a decisive influence on the outcome of
poisoning

Egm Symptoms of acute
ethylene glycol poisoning

Weakness
Excruciating headache
Nausea, vomiting
Nasal bleeding

Facial puffiness
Abdominal pain, lower back pain S
Convulsions
Death may occur in the first few minutes

VVVVVVYYYVY



boabmioe 3HayeHne B Tepanmuum oTpaBjeHmit D'  uMeer JIMKBUAANMSA
MeTa00JM4YeCKOro anua03a, KOTOpasi MPOBOAUTCH MO CXeMe, YKa3aHHOW /s MHTOKCHUKAIUHN
MeraHoJioM. Ilpu TskeabIX (opMax HEKOMIEHCHPOBAHHOIO MeTa00JIUYECKOro Aamua03a
MOKAa3aHO CTPyiHOe BHYyTpuBeHHOe BBeAeHue 750 — 1000 mu 3 — 5% pacrBopa ruapokapOoHara
HATPHS.

B Jseyenun orpaBiaeHuii I’ mCHoJb3yeTcs TakKkKe BBEACHHUE NpenaparoB: reMojaes,
PEONOIMIVIIOKNH, TeNapuH, 3Y(PUIJINH, [II0K030-HOBOKAMHOBasi cMmechb, Butamuubl C, B,, B,,
HUKOTHHOBASI KHCJIOTA, CEPACYHO-COCYAUCThIE CPEACTBA, IPOBOAUTCH OKCUTCHOTEPaNusl.

OTr npoBeneHusi mnapaHe@pajibHOW HOBOKAWHOBOHM 0JI0KaAbl OTpPaBJeHHbIM JI
cJIeyeT BO3/1ePKaThCsl.

JleueOHbIC MEPONIPUAITHSA B CTAAMH OCTPOH MOYEYHON HEJOCTATOYHOCTH NMPOBOAATCH
10 00IUM npaBujiaM (IIOKOH, 1MeTa ¢ OrPAHMYEHHEM 0eJIKa, HATPHUS M KaJIusl, CTPOTMi BOJAHbBIH
peKUM, reMoCcopOLus, FeMOAUAIN3).

IIpopunakTuka orpaBjieHHIl 00ecneYnBAETCH COOJIIOIEHHUEM MNPABWJ XPAHEHUHA U
HCIOJIb30BAHMS KUIKOCTEH, COACPKAMMUX ITHICHIVINKOJIb U ero 3¢upsbl. Pemamomee 3Havyenne
JAJIS1 NpPeAyNpe:KIeHUs] WHTOKCHMKAIMNA HMeeT KOHTPOJb JIMYHOIO COCTaBAa M CAHMTAPHO-
NPOCBETUTEIbHAsA padora



Elimination of metabolic acidosis is of great importance in the treatment of EG
poisoning, which is carried out according to the scheme indicated for methanol intoxication. In
severe forms of uncompensated metabolic acidosis a jet intravenous injection of 750 - 1000 ml of
3 - 5% sodium bicarbonate solution is indicated.

In the treatment of EG poisoning the following preparations are also used: haemodez,
reopolyglucin, heparin, eufillin, glucose-novocaine mixture, vitamins C, B1, B12, nicotinic acid,
cardiovascular agents, oxygen therapy is carried out.

Paranephral novocaine blockade should be abstained for poisoned EG.

Treatment measures at the stage of acute kidney injury are carried out according to
general rules (rest, diet with restriction of protein, sodium and potassium, strict water regime,
hemosorption, hemodialysis).

Prevention of intoxication is ensured by observance of rules of storage and use of
liquids containing ethylene glycol and its esters. Personnel control and health education are
crucial to prevent intoxication



Bonpoc 5 TerposTuiacBuHell
Question 5 Tetroethyl lead



becuBeTHasi KMAKOCTH ¢ QPYKTOBBIM 3aMaX0M, IPAKTHYECKH HEPACTBOPUMAS B BOJ€
U XOPOIIO PACTBOPUMAS — B )KUPAX, OPraHUYECKUX PACTBOPHUTEJIAX

Bxomur B cOCTaB 3THJIOBOM KHAKOCTH, KoTopasi coaepxkutr a0 58% TIC mu
no0aBJsieTcsi B 0eH3MHbI KaK AHTH/ETOHATOP.

T'oprouee pa3aM4YHBIX MApPOK (3THJIHPOBAHHbIE O€H3WMHBbI) BKJW4YaeT OoT 1 10 8 mu
ITWJIOBOM KMJIKOCTH HA JUTP. B npouecce xpaneHuss 3TUIMPOBaHHOTO Oen3nHa TIC mensieHHO
pa3iaraercs. I[IpoaykTbl ero pasiokeHusi B BH/le HECNPUATHO MAXHYHIEI0 CEPOBATOr0 OCAJKa,
coxepskaiero 10 S0 — 60% cBUHIA, CKAIUIMBAIOTCH HA CTEHKAX U JHE pe3epByapoB U 0aKoOB.

TOC - cuiabHBIM 11, CHOCOOHBIN NMPOHUKATHL B OPraHU3M 4Yepe3 KOKY, OPraHbl
nbixanus, AKKT. Ilpu pquurebHOM KOHTaKTe ¢ 3THJIMPOBAHHBIM OCH3MHOM 4allle BO3HHUKAIOT
xpoHn4deckue orpasjenus. [Ipu Bo3aeiictBun yncToro TIC niim 3THII0BOM KUIAKOCTH BO3MOKHBI
OCTPbIE U MOAOCTPbIC HHTOKCUKAIIMH.

Toxcunueckass no3a TIOC qus 4ejioBeKa TOYHO He YCTAHOBJIECHA, a CMeEPTEJbHAsl IJIs
ITUJIOBOH KUIKOCTH NP npuemMe BHYTPb paBHa 10 — 15 mur.



A colourless liquid with a fruity odour, almost insoluble in water and highly soluble in
fats, organic solvents

It is part of an ethyl alcohol liquid which contains up to 58% TEL and is added to
petrol as an anti-detonator.

Fuels of different brands (leaded petrol) include from 1 to 8 ml of ethyl fluid per litre.
During storage of leaded petrol, TEL slowly decomposes. Its decomposition products in the form
of an unpleasant smelling greyish sludge, containing up to 50 - 60% lead, accumulate on the walls
and the bottom of tanks and reservoirs.

TEL is a strong poison, capable of penetrating into the body through the skin,
respiratory organs and gastrointestinal tract. In prolonged contact with leaded petrol, chronic
poisoning occurs more often. When exposed to pure TEL or ethyl fluid acute and subacute
intoxication is possible.

The toxic dose of TEL for humans has not been precisely determined, and the lethal
dose for ethyl fluid when ingested is 10 - 15 ml.



Kinauka

MomenT koHTaKTa ¢ TIC cuMnTOMBI pa3apakeHusi He HA0JII0IAI0TCS.

NHTOKCHMKAIMA Pa3BUBAETCH IOCJTAE CKPBLITOr0 mepuoaa (0T HEeCKOJbKHUX 4YacoB A0 5
CYTOK M Oouiee). [Ipy NPpOHNKHOBEHMH f/1a Per 0S MHTOKCHUKAIMS pa3BUBaeTcs 0osee ObICTPO.

N3 pannux npusHakoB ortpaBieHusi TOC Heo0XOOMMO OTMETHTH BereraTMBHbIE
paccTpPoiicTBa, BbIPAXKAKIIMECS B TMOSIBJEHMH NOBBIIIEHHOW TOTJIMBOCTH, CAJUBAIUM,
THNOTOHMHU, TUTIOTEPMUM, OpaIUKaAPINH, JepMorpadusma.

Kpome mozo, npedsecmnukamu 3a00,1€6aHUA ACTAIOMCA:
TOIIIHOTA U PBOTA,
o01mas caadocTb, ObICTPasi YTOMJISAEMOCTb,
MOTEePA anmneTuTa, U3BpalleHue BKyca,
HApyllIeHHE CHA, TOJIOBHASA 00JIb,
roJIOBOKPYKeHHUeE,

VVVVY

Terpasrnncsnney
(ncvxoxumuueckuin an)

T lMpoHWKaeT Yepe3 remMaToaHLedanmyeckuin
6apbep 1 byay4n NMNOMAOTPOMNHBIM
penoHupyercs B LIHC, Bbi3biBas B Heil
0BMEeHHbIe HapyLleHus.

m T3C 370 TUMNMYHBIA HEPBHBIW A1,
BbI3bIBAET HapylleHWe BbICLIEl HepBHOM
[esTenbHOCTH, @ TakxKe BereTaTUBHble
HapyLUeHus.



Clinical picture

No irritation symptoms are observed at the time of contact with TPP.

Intoxication develops after a latent period (a few hours to 5 days or more). If the
poison is ingested per os, intoxication develops more rapidly.

Early signs of TEL poisoning include autonomic disturbances such as increased
sweating, salivation, hypotension, hypothermia, bradycardia and dermographism.

In addition, precursors of the disease include:
nausea and vomiting,
general weakness,
rapid fatigue,
loss of appetite, perversion of taste,
sleep disturbances, headaches,
dizziness,

YVVVYVY

Tetraethyl lead

(psychochemical poison)
+
= [t penetrates the blood-brain barrier and
as a lipoidotropic is deposited in the

CNS, causing metabolic disorders in the
CNS.

= TEL is a typical nerve poison.
Causes disorders of higher nervous
activity as well as autonomic disorders.



Yacro oTpaB/ieHHbIE OINYHIAKT BO PTY HHOPOJAHOE TeJIO, CTAPASICh JIBHKEHUEM SI3bIKA
U NIPH MOMOIIM PYK YIAJUTH €ro. ITOT CHMIITOM OYeHb XapaKkTepeH nNpu nHTokcukauuu TIC.

Oco0eHHO OomacHBLIMHM SIBJISIIOTCS AAHHBbIC, YKaAa3bIBAKOIIHUEC Ha MNCHUXOHNATOJOTHYCCKHUC
aBjgeHusa. K HuM oTHocsATCAH: YYBCTBO CTpaxa, CTECHCHHUMC B TI'PYAH, IIJIOX0€ HACTPOCHHE,
TpCBO)KHbIﬁ COH C KOIIIMApHBIMHA CHOBUACHUSIMHA, ICUXOMOTOPHOC BO36y)KIleHI/Ie.

IIpu ouyeHb TaxKeABIX ¢Gopmax orpaBieHus TIC mnarosiornvyeckue sIBJICHHS
NHTOKCUKAIIUYM MPUOOPETAT Pe3K0 BBIPAKEHHbIN XapakTep, YTO YKA3bIBA€T HA OPraHuvyecKoe
nopa:xxenne [IHC: paccTpoiicTBO peun, mMATKas MOX0AKA, 3ii¢opusi, HEKPUTUYECKOE OTHOILIEHHE
K CBOEMY IOBEICHUIO.

B 3aBucmmMocT ot npeoﬁ.ﬂanam/m TeX WJIM HHBIX fBJEHUM HMHTOKCHMKAIMH TIC
Pasii4Yal0T HECKOJIBbKO CHMITOMOKOMIUICKCOB, XapPaKTCPHBLIX /UJId HA4YAaJbHOI'0 II€pUHOoada
OTpaBJICHHUI.

1. Acmenuueckuii cumnmomoKkoOMnieKc: Oﬁmaﬂ C.]'IaGOCTI), GI)ICTpaH YTOMJIAEMOCTDb, I'OJIOBHAas
60.]'[1), INOBBINICHHAA MOTIINMBOCTL, THIIOTCPMMUI, 6paz[m<apzm;l.

2. Hpedeﬂupuosubu? cumnmomoKkomnjieKkc.:. HapymieHHuE€ CHa, HCIPUSATHBLIC CHOBHUIACHHUIA,
MPOTrpeCCUPYIOLINE AT INHAINHA (3pI/ITe.]'II)HI)Ie, CJIYXOBbIC, TaKTI/IJ'II)HI)Ie).

3. Opzanuyeckuit cumnmomoKomniexc: HapylieHue WHTeJJIEKTa, PACCTPOMCTBO pedH, diidopus,
aTaKCcusd U T.I



Often poisoned people feel a foreign body in their mouth, trying to move their tongue
and use their hands to remove it. This symptom is very characteristic of TEL intoxication.

Particularly dangerous are indications of psychopathological symptoms. These include fear,
tightness in the chest, bad moods, restless sleep with nightmares and psychomotor agitation.

In very severe forms of TEL poisoning the pathological symptoms of intoxication become sharply
pronounced, indicating organic CNS affection: speech disorder, unsteady gait, euphoria,

uncritical attitude to their behaviour.

Depending on the predominance of certain symptoms of TEL intoxication, several
symptom complexes characteristic of the initial period of poisoning are distinguished.

1. Asthenic symptom complex: general weakness, rapid fatigue, headache, increased sweating,
hypothermia, bradycardia.

2. Pre-delirium symptom complex: sleep disturbance, unpleasant dreams, progressive
hallucinations (visual, auditory, tactile).

3.  Organic symptom complex: intellectual disability, speech disturbance, euphoria, ataxia, etc.



Toxkcuyecknii Mpouecc MOKET OrPAHUYUTHLCH TOJBKO MEPBOM (HAYAJIBHOM) CTaguel
3a0osieBaHusl. B Takux ciydasix maroJioru4ecKue siBJIeHHs, XapaKTepHbIe IJIsl JaHHOI0 Mepuoaa
3a00/1eBaHUS, OBICTPO JIM00 MEJIEHHO UAYT HA YObLJIb 1 00JIbHOM MOCTENEHHO BbI3I0PABJINBAET.

B OoabmmHCTBE Ke CJy4aeB OCTPOro OTpaBjeHHMsi 3a0ojieBaHHE OBICTPO
NMporpeccupyer, NPUHUAMAS 3JI0KA4YeCTBEHHOE TeUECHHE.
IIpu 3TOM 0C00€HHO BBIPAa’KEeHbI CTOMKHUE MocaeaoBarebHbie n3menenuss LIHC

Bciien 3a pe3skuM nepeBo30y:KIeHMEeM MOKET PA3BUThCS ONACHOE JIJISl "KU3HU YTHEeTeHHe
¢pynxkuuu IHTHC.

Bo mHorux ciayuasix ocrpoe orpanjiedue TIOC u ero cMecsiMU NPUBOAUT MOCTPAAABIINX
K ru0ejid B TeYeHUe NMePBbIX HECKOJIbKHUX THEH.

Octpsie ¢popmbl oTpaBiieHnsi TIC B nmpakTuKe BCTPEYAKTCH 3HAYUTEIbHO pPeiKe, YeM
XPOHNYeCKHEe HHTOKCHKALNH.

Xpouunueckoe orpaBieHue TIOC pasBuBaercs B pe3yJibTaTe NOBTOPHOIO BO3eiCTBHS
sixa. 3a0o/ieBaHNe Pa3BUBAETCH MENJIEHHO, TOKCHYEeCKHUl MPoLecC MPoTeKaeT NJINTeJIbHO

BHauajie 0ecnokosiT roJioBHble 00JIM M INOBbIIIEHHAs YTOMJIAE€EMOCTD. nyzuuaeTcsl AlIlIEeTHT.
IosiBasiroTCA KOIIMapHbI€ CHOBH/JICHMII. boabHbIE AKAJTYHOTCA Ha MNOBBIINICHHYH MNOTIMBOCTD,
06].[[)710 cnaﬁocn:, IMOHUKCHUEC MMAMSATHU, PASAPAKUTCIbHOCTb H BCIIBIJIBYUBOCTD.

IIpn 00bEKTHBHOM 00CJEIOBAHMM Y TAKHMX O0OJbHBIX OOHAPY:KHBAKT TMIIEPrUAPO3,
AKPOLMAHO03, TPEMOP NaJbIeB PYK U NMOBbILIEHHE CYXO:KMJIbHBIX pedieKcoB.
IIpu XpoHUYECKHUX OTPABJIEHUSIX OCTPbI MCUX03 HE PA3BUBAETCS



The toxic process may be limited to the first (initial) stage of the disease. In such cases
the pathological symptoms typical for this period of the disease quickly or slowly subside and the
patient gradually recovers.

In most cases of acute poisoning the disease progresses rapidly, taking a malignant
course. Persistent and gradual changes in the central nervous system are particularly
pronounced

Following severe overexcitation, life-threatening CNS depression can develop.

In many cases, acute poisoning by TEL and its mixtures is lethal within the first few
days.

Acute TEL poisoning is much less common than chronic intoxication.
Chronic TEL poisoning develops as a result of repeated exposure to the poison. The
disease develops slowly, the toxic process takes a long time

Initially, headaches and fatigue occur. The appetite worsens. Nightmares occur. Patients
complain of increased sweating, general weakness, decreased memory, irritability and short
temperedness.

Objective examination reveals hyperhidrosis, acrocyanosis, hand tremors and increased
tendon reflexes.
In chronic poisoning acute psychosis does not develop



Oxa3anue MOMOIIM M JICUCHHUE

IIpu BosgeiictBun TIC He00X0AMMO CPOYHO NPEKPATUTH IMOCTYIJIEHHE $1a B
OPraHu3M IMyTeM MCHOJb30BAHUS CPEICTB 3ALIUTHI OPraHOB [bIXaHUS, BbIX0JAA U3 3aPAKEHHOU
30HbI, CMEHbI 3arPSA3HEHHOM O/1€:KAbl, CAHUTAPHOU 00Pa0OTKH.

IIpu nonmaganuu kamejqb TIC Ha KOKYy OHAa 00padaTbiBaeTCsd KEPOCHMHOM, a 3aTeM
00MBbIBAETCS TEIJION BOAOH ¢ MBLJIIOM.

IIpu nmepopajibHOM MOCTYIUICHMH SI1a CJIeAyeT BbI3BATh PBOTY, C/leJaTh NMPOMbIBAHHUE
JKeJayaKa, BBecTd BHYTPb 30 — 50 r aKkTHBHPOBAHHOIO YIUISI M COJIeBOe CJaduTeabHOe (CyJabdar
MarHms).

JIluna, moaBepruyBuuecsi MacCuBHOMY BoszaercTBu0 TIC, moase:kar od0cepBanmu.

IIpu ObICTPOM MOSIBJIEHHUH TPU3HAKOB MHTOKCHKAIMM TOKAa3aHbI oONepamus
3aMelleHns KPOBH, reMocopoumsi, reMoaua/u3, Beeaenne suramuios B, u C.




Provision of care and treatment

When exposed to TPP, it is necessary to immediately stop the ingress of poison into the
body by using respiratory protection, leaving the contaminated area, changing contaminated
clothing, and sanitizing.

If any drops of TEL come into contact with the skin, it is treated with paraffin and then
washed with soap and warm water.

If poison is ingested orally, vomiting should be induced, gastric lavage should be
performed, and 30-50 g of activated charcoal and a saline laxative (magnesium sulphate) should
be administered.

People exposed to a massive dose of TEL should be placed under observation.

Blood substitution surgery, haemosorption, haemodialysis and administration of
vitamins B1 and C are indicated if signs of intoxication appear rapidly.




Oco0oe 3Hauenne nmpu orpaBiaeHusax TIC nmMeeT NpuMeHeHHEe NICUXOTPONHBIX CPECTB.

B HaYaJIbHOM CTAIMM MHTOKCHKAIMHA HA3HAYAIOT MaJible TPAHKBUJIM3ATOPHI (CEAYKCEH,
(enazenam M Ap.) 1 CHOTBOPHBbIe 0apOMTYPOBOro psiza (JIIOMHHAJ, 0apOaMUI M ApP.) BHYTPb B
OOBIYHBIX MJIM MOBBILIEHHBIX /103aX.

IIlpy HapacTaHuM NCHUXOMOTOPHOIO BO30Yy:KIEHUS HCIOJIb3YHOT UHbEKINH
cepHokuca0i Marne3uu (25% pacreop — 10 mur), aumenpoaa (1% pacreop — 2— 3 mJI), cegyKceHa
(0,5% pacTBOp — 4 — 6 MJ1), 2a Ipu HeoOXoAUMOCTH U OapOuTyparToB (6apdammiia 5% pacrtBop — S —
10 mu1, THOTIEHTAJIa HATPUSA — 1 — 2 T) BIVIOTH /10 PA3BUTHUS HAPKO3a.

CumMnromaruyeckmne CpeACTBA HCHOJIb3YIT M0 MOKA3aAHUSM.

JlJ1s1 JiedeHus1 XpOHMYEeCKOM MHTOKCHKAIMUA PEKOMEHAYIOTCH MaJible TPAHKBUJIH3ATOPbI
1 0apOuTypaThl B 00BIYHBIX 103aX. OTHOBpPEMEHHO NMOKA3aHO KYpPCcoBOe nmpuMeHeHne (2 — 3 kypca)
cepHokuciaoi MarHesuu (25% pacropa B 20 ma 40% pacTrBopa IIHOKO3bl) BHYTPHMBEHHO B

BocxoasAmux (0T 2 10 7 Mu1), a 3aTeM B HUCXOAAMUX (0T 7 10 2 MJI) A03aX.

IIpoBoasiTcss Tak:Ke KypCchbl BUTAMHUHOTEPANUM, HA3HAYAKOTCA AHTUTMCTAMHMHHBIE,
HOOTPOIHBIE U AaHA0OJINYECKHEe MPenaparhl.

Mopdun, xaopajaruapar, Opomuabl npu orpaBiaeHud TIC nNpoTUBONOKA3aHbI.



The use of psychotropic drugs is of particular importance in TEL poisoning.

In the initial stage of intoxication, small tranquilizers (seduxen, phenazepam, etc.) and
barbiturate-type sleeping pills (luminal, barbamil, etc.) are administered orally in normal or
increased doses.

If psychomotor agitation increases, magnesia sulphate (25% solution - 10 ml), dimedrol
(1% solution - 2-3 ml), seduxen (0.5% solution - 4-6 ml), and if necessary barbiturates (barbamyl
5% solution - 5-10 ml, sodium thiopental 1 - 2 g) should be injected until anesthesia is achieved.

Symptomatic medication is used when indicated.

Minor tranquillisers and barbiturates in normal doses are recommended for the
treatment of chronic intoxication. A course (2 to 3 courses) of magnesium sulphate (25% solution
in 20 ml of 40% glucose solution) is indicated concomitantly with intravenous administration in
ascending (2 to 7 ml) and then descending (7 to 2 ml) doses.

Vitamin therapy, antihistamines, nootropics and anabolic drugs are also administered.

Morphine, chloral hydrate, bromides are contraindicated in TEL poisoning.



Bonpoc 6 1'vapaszun
Question 6 Hydrazine



Amunocoeounenuss — 310 NMPOU3BOAHBIC aMMHAKa, B MOJICKYJIE KOTOPLIX OJAMH HJ/IH
HECKOJbKO aTOMOB BOAOPO/Aa 3aMCIICHBI OPraHN4Y¢CKUMHA paluKaJIaMMU.

Haun0oub111ee TOKCHKOJ0THYeCcKoe 3HAYEeHH e Cpe€au 3TUX COCIUHEHUH UMEIT IrmapasuH
H €0 NPOn3BOAHLIC, TPUITUIAMHUH U AaHUJINH (KCI/IJII/I)_II/IH).

Fuépasun u e2o np0u3600Hble —6eCIIBeTHbIe AKHIAKOCTH C PE3KHUM HCIHPUATHBIM
3ammaxoMm. XOpOIIIO PaCTBOPAKOTCA B BOIAC H INOJIAPHBLIX PaCTBOPHUTEIAX. Boanble PaCTBOPLI
HMEHT IICJI0YHY0 peaKIHnIo.

Fl/ljlpa:%I/IHbl — CHJIBHBIC BOCCTAaHOBHUTCJIN. HpH KOHTaAKTEe C OKHCJIUNTEJIAMHU BO3MOXKHO
CaMOBO3IropaHue C€O0 B3pPbIBOM. le/IMeHHIOTCﬂ B XHMHYECKOM CHHTE3€, IIPOMU3BOACTBE
B3PbIBYATHIX B€IHICCTB, KAK KOMIIOHCHTBI MOTOPHBIX TOIIJIMB.

I'napa3uHbl MOTYT BbI3BIBATH OTPaBJieHHE NMPH HAKOKHOW aNMIMKALUMU, BALIXaHUU
MapoB, NprueMe BHYTPb.

OCprIe oTpaBJ/JICHUA, KaK IIPAaBUJI0, HOCAT HHIaJISIUOHHBIN Xxapakrep.
FHI{paSHHbI 6I)ICTpO BCACbIBAKOTCA B KpPOBb, B OpPraHusMe pacnpeacjaiaiTcia

OTHOCUTECJIIBHO PAaBHOMEPHO, BBIACJIAKTCH C MOYOH HU BbIJAbIXaeMbIM B0O3/1YXOM. MeTta00au3m Yy
YECJI0BCKA U3YUYCH HEA0CTATOYHO



Amino compounds are derivatives of ammonia in which one or more hydrogen atoms
have been replaced by organic radicals.

Hydrazine and its derivatives, triethylamine and aniline (xylidine) have the greatest
toxicological significance among these compounds.

Hydrazine and its derivatives are colourless liquids with pungent unpleasant smell.
They are well soluble in water and polar solvents. Aqueous solutions have an alkaline reaction.

Hydrazines are strong reducing agents. In contact with oxidising agents, self-ignition
with explosion is possible. They are used in chemical synthesis, production of explosives and as

components of motor fuels.

Hydrazines may cause poisoning by cutaneous application, inhalation of vapours,
ingestion.

Acute poisonings are usually inhalatory in nature.

Hydrazines are rapidly absorbed into the blood, distributed relatively evenly in the
body and excreted in the urine and exhaled air. Metabolism in humans is poorly understood



Knuauka nopakeHus

Jlerkas creneHb

OTtpasJiienust MPOSIBJISAIOTCS pasiapakeHueM rias /|
AbIXaTeJbHBIX IyTeH, TO0JOBHOM 00/ibI0, C¢Ja00CTHhIO, TOUIHOTOM,
JA0OUJIbHOCTHI0 APTEPHUAJILHOIO AABJEHHUS, OTYETIMBO BbIPA’KEHHBIMH B
TeYeHHUe NMePBbIX CYTOK.

Boi3aopoBienue HacTynmaer 4yepe3 3 — 5 qHeH.

Cpennsisi cTeneHb

Ilpu orTpaBjieHusiX yKa3aHHasd CHUMIOTOMATHKA  0oJjee
OTYETIMBA, XapaAKTEePHbI MOBTOPHAsA PBOTA, aTAKCHUS, 3ATOPMOKEHHOCTD,
pexe — KPATKOBPEMEHHAsl MOTePs CO3HAHM S, UMEIOTCS NMPU3HAKU OCTPOIro
OpPOHXHUTA, B YACTH CJIy4aeB — TOKCHY€CKOM ITHEBMOHMH, TeNATONMATHH.

JIATEIbHOCTh TEYECHUS OTPABJICHUM CPeIHel TIXKeCTH — 10 2 —
3 Hex, a MpPpM Pa3BUTHH NHEBMOHHMH, renaronarud 2-il CTemeHu — J10
MecsLa.

IIpu nonagaHuM SKUAKUX THAPA3MHOB B IVIa3a BO3HHUKAET
BOCHAJICHMEe KOHBIOHKTHBbI, 4YaCcTO TMPHCOCAUHACTCH BTOPUYHAA
HHpeKuus, NpU JeHCTBUM HA KOKY PA3BUBAETCH IEPMATHUT.

Ts:xenas cTeneHp

IIpu orpaBjieHHSIX BO3MOKHbI NOTEPS CO3HAHHUSNA, MPHUCTYMbI
KJIOHUKO-TOHUYECKHUX CYT10POT, TOKCHYECKHH O0TEK JIeTKHUX.

Hamubos1ee XapaKTepPHbIM NMposiBJIECHUEM THAKEJIbIX
OTPABJICHUI HABJSAETCHA CYIOpPOXHbIA cuHApoM. Cymoporm Jerko
NMPOBOUUPYHTCH BHCHIHUMHU BO31CHCTBUSIMH.

B mnociaenywomeM pa3sBUBAETCH TOKCHYECKOE TMOPaKeHUE
neyeHn (remaronatusi 2 — 3-il CTeNEeHHW), MOYKHU MOPAKAKTCA B MEHbIIEH
CTeNneHH!.




Clinical picture of the poisining

Mild degree

Poisoning is manifested by eye and respiratory tract irritation,
headache, weakness, nausea, blood pressure fluctuations, clearly visible
during the first 24 hours.

Recovery occurs after 3 to S days.

Moderate degree

In poisoning the above symptoms are more pronounced,
characterized by repeated vomiting, ataxia, lethargy, less often - short-
term loss of consciousness, there are signs of acute bronchitis, in some
cases - toxic pneumonia, hepatopathy.

Duration of the course of poisoning of average severity - up to
2 - 3 weeks, and with the development of pneumonia, hepatopathy of the
2nd degree - up to a month.

When liquid hydrazine comes into contact with eyes it causes
conjunctival inflammation, secondary infection often joins, dermatitis
develops when the skin is exposed.

Severe degree

Poisoning can cause loss of consciousness, clonic-tonic seizures
and toxic pulmonary edema.

Seizure syndrome is the most characteristic manifestation of
severe poisoning. Convulsions are easily provoked by external influences.

Subsequently toxic liver injury develops (hepatopathy of the 2nd
- 3rd degree), kidneys are affected to a lesser extent.




Oxa3anue Mea MOMOIIM M JICUCHHUE

IlepBasi moMo1Ub U JIeYeHHE MOPAKEHUN I1a3, AbIxaTeJbHbIX nyTteil, TOJI Takue xe,
Kak npu orpasjeHusax OB yrymarwmero 1eicTBUs M a30THON KHCJIOTOM.

AHTHIOTOM MNpPH HHTOKCHKAUMAX THAPa3sMHAMH sBJseTca BHTaMHH B,
(MUPUAOKCHUHA THAPOXJIOPUI), KOTOPbIA MNPH THKEJIBIX OTPABJICHUAX CJIeAyeT NPUMEHATH B
00JIBIIMX 032X — 10 25 Mr Ha 1 KI Macchl Tejia YeJI0BeKa, P He00X0AMMOCTH — IOBTOPHO 4Yepe3
2 — 3 4, yeTBEpPTHh YKA3aHHOM 103bI BBOAAT BHYTPUBEHHO, TPU Y€TBEPTH — BHYTPUMbILIECYHO.

Jpyrue mpemaparel BUTamMuHa B, (mupuaokcanb-pocdar, mupuaiokcaMuH U T.1.)
Hed(p(PEeKTUBHBI.

Ecau cynoporm He yCTpaHAIIOTCS NHUPUIOKCHHOM, NMOKAa3aHO BBeJeHUE HATPUA
okcuOyrupara (100 mr Ha 1 Kr Mmacchl Tes1a yejgoBeka), cenykcena (4 — 6 mua 0,5% pacrBopa).




Provision of medical care and treatment

First aid and treatment of eye, respiratory tract and TPE are the same as in PS with
asphyxiation effect and nitric acid poisonings.

Antidote in intoxication with hydrazine is vitamin B6 (pyridoxine hydrochloride)
which should be applied in high doses - up to 25 mg per 1 kg of human body weight, repeatedly
every 2 to 3 hours if necessary; one quarter of the above dose is administered intravenously, three
quarters - intramuscularly.

Other vitamin B6 medications (pyridoxal phosphate, pyridoxamine, etc.) are
ineffective.

If the convulsions are not resolved by pyridoxine the administration of sodium
oxybutyrate (100 mg per 1 kg body weight) or sedoxone (4-6 ml 0.5% solution) is indicated.




Jisi  ylajieHus1 BCOCaBIIErocsl s/Aa MNPUMEHAIOTCA (OPCHPOBAHHBINA JAUype3,
reMocopoums, reMoauaJIn3.

KommnuiekcHasi Tepanusi BKJIKWYaeT Tak:ke HHQPY3MIO IIHOK030-COJIEBBIX PACTBOPOB,
Ha3HaAYeHHe BUTAMHHOB, JJUNIOTPONHBIX CPEICTB.

Ilpu  pasBuTuM  OpPOHXHMTOB, TIHEBMOHHUN  HCHOJB3YHTCHA  AHTHOMOTHKH,
OpPOHXOJIMTHYECKHE, OTXAaPKUBAKOIINE Npenaparbl

Ilepconasn, paGoramuid ¢ THIPA3HMHOM, JAO0JKEH OCHAINATHCHA CHENUAJTIbLHOMN
O/1€K/10M U MPOTHUBOTra3aMu, 00s13aH 3HATH U CTPOT0 BBHINMOJHSATH TPeOOBaHMS 0€30MACHOCTH. 32
HMM YCTAHABJIMBAETCS MOCTOSIHHOE MeIMIMHCKOE HAOJII0eHHe.

HeoOxonqum cucreMaTM4ecKuil KOHTPOJb BO3AyXa padouyMx IOMEHIIEHU Ha
3arpsi3HEHHEe €ero napaMm THAPa3suHOB (TpexejbHO JAONMYCTHMbIe KOHIEHTPAUUM JITHX
BemecTB paBHbl 0,1 Mr/m3), cocTosinusi 06opy10BaHusI, HEHTPATU3ANUH NPOJIHBOB, BAKHYIO

POJibL UTPAET CAHUTAPHAS MPoNAaraHjia.



Forced diuresis, haemosorption and haemodialysis are used to remove the absorbed
poison.

Complex therapy also includes infusion of glucose-salt solutions, prescription of
vitamins and lipotropic agents.

When bronchitis or pneumonia develops, antibiotics, bronchodilators and
expectorants are used.

Personnel working with hydrazine must be equipped with special clothing and gas
masks, must know and strictly comply with safety requirements. They must be under constant
medical supervision.

Systematic monitoring of workplace air for contamination by hydrazine vapours
(maximum allowable concentrations of these substances are 0.1 mg/m?), equipment condition,
neutralisation of spills, sanitary propaganda plays an important role.



Bonpoc 7 AHuJIMH
Question 7 Aniline



becuBeTHasi, HO OBICTPO TeMHeEWIIAsi HAa  BO3AYyXe IKHAKOCTb, €Ja0do
pacTBopsiOIIasic B Bole; TeMneparypa kunenus 184,4 °C.

OcTpbie OTpaB/ieHUs] AHUJIMHOM OOYCJIOBJIEHbI NEPKYTAHHBIM BO3ACHCTBHEM.
BceaencTBue HU3KOM JIeTYy4eCTH HHTAJANMOHHbIE TOPAKeHUsI Pa3BUBAIOTCH PeIKo.

IIaToreHe3 MHTOKCHKAIIMU CBA3AH C Pe30POTHBHBIM BJIMSIHMEM $J10B HA KPOBb,
IHHC, neyensb.

JleiicTBMe AaHMJIMHA HAa KPOBb NPHUBOAMT K MeTreMorioomHemuu. OOpa3oBaHue
METreMOIrJI00MHA BbI3bIBACT FTeMHUYECKYI0 THIIOKCHIO, CIIOCOOCTBYET reMoJIn3y 3PUTPOLMTOB.




A colourless but rapidly darkening liquid in air, slightly soluble in water; boiling
point 184.4 °C.

Acute poisonings with aniline are caused by percutaneous exposure. Owing to low
volatility, inhalation poisonings rarely develop.

Pathogenesis of intoxication is associated with the resorptive effect of poisons on
blood, CNS, liver.

The action of aniline on blood leads to methemoglobinemia. The formation of
methaemoglobin causes hemic hypoxia and contributes to haemolysis of erythrocytes.

1 ANILINE




KiinHuka orpasiieHus

Jlerkasi creneHn

IIposBJIAOTCA CEPO-CHHIOIIHBIM WJIH CHHE-YePHbBIM OTTEHKOM
BETAa KOXKU M CJAU3HCTBIX 000109€K.

Bckope BO3HMKAWT roJioBHast 00Jb, 00mas  cJaadoCThb,
roJIOBOKpYKeHHe, TOIIHOTAa W PBOTAa, CTPax, O0OJTIMBOCTb, HAPyLICHHE
KOOPAUHAIIUY ABUKCHUI, OPUCHTUPOBKH.

B kpoBum ompeneasierca 15 - 20% merremMorioOuHa.
CuMnromaTika OTpaBjieHHsI OBICTPO perpeccupyer, U 4epe3 2 — 3 cyT
HACTYNAeT BbI3IOPOBJICHHUE.

CpenHneii crenenu

Yka3aHHbIe CUMIITOMBI 00Jiee BbIPAKEHbI, HEPEAKO Pa3BUBAIOTCS
00MOpOYHOE COCTOSIHHE, IM3apTPHs, OIIYIIeHHEe HEeXBATKH BO31yXa,
AOKEHUE HAl JIOHOM, IM3ypPHusl, U3MEHEeHHEe LIBEeTa MOYH.

B kpoBu onpenensirorest merremorioouH 10 30 — 40%

IleyeHns yBenuYeHa, yMEepPEeHHO 00JIe3HEHHA.

SBJIeHUS MHTOKCUKAIMU UCYE3AK0T B TeueHue S — 7 cyT.

Taxxea0l cTeneHu

XapakTepHbl CIYTAHHOCTh WJIM YTPaTra CO3HAHMS, NOBBILICHUE
CYXOKMJIBHBIX pPe(lIeKCOB, ABUTraTeIbHOE BO30YKIeHUEe, CYI0POrH, Pe3Ko
BbIPAKEHHAS OJBbIIIKA, aCIIUAHO-CePasi MJIM CHHE-YePHAasi OKPACKAa KOKU
U CJIM3UCTBIX 000/104€K, YBEJIUYCHHUE NIEYCHH, MKTEPUYHOCTh CKJep.

B xpoBu — merremorsiooun 60 — 70%

B Moue — 0e10K, IpUTPOLUTHI, HUITUHAPLI, FeMOIJIO0UH.

Ha BTOPbI€ — TPETbU CYTKH PEHUAUBBLI MCTFCMOFJIOﬁI/IHeMI/II/I,
Ha0JI01aeTCs KEJITYyXa, OCTPpasa NECYCHOYHAA HEA0CTATOYHOCTD.




Clinical picture of the poisining

Mild degree

The skin and mucous membranes turn grey-blue or blue-black in
colour.

Headache, general weakness, dizziness, nausea and vomiting, fear,
talkativeness, impaired coordination of movements and orientation soon
appear.

The blood contains 15 - 20% of methemoglobin. Symptoms of
poisoning quickly regress, and in 2 to 3 days there is recovery.

Moderate degree

These symptoms are more pronounced, fainting, dysarthria,
shortness of breath, burning above the womb, dysuria and discoloured
urine are common.

The blood contains methemoglobin of up to 30-40%.

The liver is enlarged and moderately painful.

Intoxication disappears within 5-7 days.

Severe degree

Confusion or loss of consciousness, increased tendon reflexes,
motor agitation, convulsions, sharply expressed dyspnea, aspid grey or
blue-black colouring of skin and mucous membranes, enlargement of
liver, hysteriosity of sclerae are characteristic.

The blood contains 60-70% of methemoglobin.

In the urine - protein, erythrocytes, cylinders, hemoglobin.

On the second to third day methaemoglobinemia recurs, jaundice
and acute liver failure are observed.




Oxa3zanue M€ IOMOIIIM M JICYCHUCE

Ilpy nonmajaHum HAa KOXKY cJeayeT CPOYHO YIAJIHUTH MOCTPAJABIIEr0 U3 30HbI aBapHH,
0CBOOOIMTH OT 3arpsi3HEHHON OJIeXK/Abl, OOMBITh NMOPaKEeHHbIE YYACTKH TeJIa TeIJIoOd BOAOM MJIHU
pacTBopoM nepmanranara kajausa (1:1000).

Ilpy nosiBJleHUWM CHUMITOMOB OTPABJIEHUSI /JISI YCTPAaHEHHUS MeTreMorJio0MHeMUM
BHYTPUBEHHO BBOISAT:
»1% pacTBOp MeTHJIEHOBOTO CHHEro B 5% mioko3e 1 — 2 mu1 Ha 1 Kr Macchl TeJia YeJI0BeKa;
»ackopouHoBas kucjora (5% pactBop — 10 20 MJI B CYTKH),
»ButamuH (B, — 600 mMkr),
»THocyJb(part Hatpus (30% pactBop — 50 M),
> IIPOBOANTCS OKCUTeHOTepPamusl.

Jlo1si BbIBeeHMsI BCOCABIIET0Csl 51712 B MEePBble Yachl TAKeJIbIX OTPABJIEHUI TPOBOAUTCS
onepanus 3aMellleHusi KPOBH, FeMOCOPOIIHSsI, TeMOANAJIN3, T03Hee — GOPCHUPOBAHHBIIN JUYypPe3.

JledyeHre TOKCHYECKOr0 NMOPAKEeHHUs] MEeYEeHH M OCTPOM MEYEHOYHON HeA0CTATOYHOCTH
MPOBOAMTCS MO O0IIUM MPABUJIAM.

IpodpuiakTuka mnopaxxeHMil AHWJIMHOM H KCWIMAMHAMHM O0eCleYMBaAETCs CTPOrMM
cooumoneHnemM mep OezomacHocTH. (OCO0EHHO BaXKHO HCIOJb30BAHHE CPEICTB 3aIMThI KOKH,
CBOCBPEMEHHOE yaJIecHHUE MOMABIINX HA Hee SI/I0B.



Provision of medical care and treatment

In case of skin contact, the affected person should be immediately removed from the
accident area, free of contaminated clothing, and the affected body parts washed with warm water
or a solution of potassium permanganate (1:1000).

If symptoms of poisoning occur, intravenous injection is given to eliminate
methaemoglobinaemia:
1% methylene blue solution in 5% glucose 1 - 2 ml per 1 kg body weight of the person;
ascorbic acid (5% solution - up to 20 ml per day),
vitamin (B, - 600 ng),
sodium thiosulphate (30% solution - 50 ml),
oxygen therapy is carried out.

YVVVVY

Blood substitution surgery, haemosorption, haemodialysis, and later forced diuresis are
used to remove the absorbed poison in the first hours of severe poisoning.

Treatment of toxic liver injury and acute liver failure is carried out according to general
rules.

Prevention of aniline and xylidine poisonings is ensured by strict compliance with safety
measures. Particularly important is the use of skin protection and the timely removal of skin
contaminated with poisons.



bJiarogapio 3a BHUMaHHeE
Thank you for your attention
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