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Bonpoc 1. Okuceh yriepoaa
Question 1: Carbon monoxide



Oxkuce yriiepoaa

Oxkuce ymiepoaa - ra3 0e3 usera u 3amaxa. Ilockoabky ras jerde BO3AyXa, Oo4aru
HECTOMKOr0 XUMHY€ECKOI'0 3apasKeHUsl HA OTKPBLITOM MPOCTPAHCTBE MOI'YT (OPMHPOBATHLCH JIUIIb
B 04arax OOIIMPHBIX IMOKAapOB. YyBCTBHUTEJIBLHOCTH JIOAEeH K OKCHAY YIJIepoaa KoJjeldJercs: B
IIMPOKUX Npeaeaax M 3aBUCUT OT MHOruX ¢akropoB. CpeaHecMeprebHass KOHUEHTpauusa 2,3
MTI/JI MIPM IKCIO3UIUHN S MUHYT..

CpoacTtBo OKHCH yIJIepoaa K reMorsio0uHy npumepHo B 360 pa3 Bblie, 4yeM CpPOACTBO
KHCJI0poAa K 3ToMy remonporeuay. VIMeHHO 3T0 00CTOATENHLCTBO M oOmpeaeaser ObICTpoe
HAKOIVICHHE KapOOKCUTIeMOIVIOOMHA B KPOBH JaKe NMPU OTHOCUTEJIbHO HE0OJbIIOM COACPKAHUU
YIrapHOIO ra3a BO BAbIXa¢MOM BO3/1YyXe.

MexanusMm aeiucTBUA

N3 anbBeos1 OH JIErKO NMPOHUKAET B KPOBb, IJe CBA3BIBACTCH € ABYXBAJECHTHBLIM
KeJIe30M reMorIo0uHa.

IIpu 3TOM BaJICHTHOCTD KeJjie3a He MEHSIeTCsl, HO POMCXOAUT MepecTPOKa Xapakrepa
ero cBsseil ¢ MOpGUPHMHOM, YTO B CBOK oO4Yepedb BeIéT K HU3MEHECHHMIO NMPOCTPAHCTBEHHOU
CTPYKTYPbl MOJIEKYJbl TeMOIVIOOMHA W TOPMOKEHUK) INPOLECCOB MPUCOCAUHEHHS M OTIAYHU
KHCJI0poA.

Hpucoenunenne CO k remorsioOnHy npoucxoaur npumepHo B 10 pa3 menjiennee, yem
o0pa3oBaHHe OKCHUIeMOITIOOMHA, a CKOPOCThL Ppacnajga KOMILUIEKCAa KapOOKCUIeMOII00uHA
npuMepHo B 3600 MeHbIIIEe CKOPOCTH pacnaja KOMILIEKCA OKCUTeMOIJIOOMHA.



Carbon monoxide

Carbon monoxide is a colourless and odourless gas. As the gas is lighter than air,
centers of non-persistent chemical contamination in an open space can only form in areas of
extensive fires. The sensitivity of humans to carbon monoxide varies widely, and depends on
many factors. The average lethal concentration is 2.3 mg/l at an exposure time of 5 minutes.

The affinity of carbon monoxide for haemoglobin is about 360 times greater than that
of oxygen for this haemoprotein. It is this circumstance that determines the rapid accumulation
of carboxyhemoglobin in the blood, even with a relatively low carbon monoxide content in the
inhaled air.

Mechanism of action

It easily penetrates from the alveoli into the blood, where it binds to the divalent iron of
haemoglobin.

This does not change the valence of iron, but the nature of its bond with porphyrin is
rearranged, which in turn leads to a change in the spatial structure of the haemoglobin molecule
and inhibition of oxygen addition and reentry.

The addition of CO to hemoglobin is approximately 10 times slower than the formation
of oxyhemoglobin, and the decomposition rate of the carboxyhemoglobin complex is
approximately 3600 times slower than the decomposition rate of the oxyhemoglobin complex.



B pesyabrare o00pa3oBaHusi KapOOKCHMIeMOITIO0OMHA KPOBSIHOM IUIMEHT TepseT
CIIOCOOHOCTh NMEPEHOCUTH KHUCJIOPOoA. Bo3HMKaeT KHCJIOpPOAHOE IOJIOJAHME, TeKyllee IO THILY
reMu4eCcKoi rumoKCHu.

Boipa:keHHOe HapylIeHHE JHEPreTHUYeCKOro OO0MeHa, I'MIOKCUSA W Ppeakuuss Ha HHUX
Pa3jIMYHbIX CHCTEM OpPraHu3Ma BbI3bIBAIOT KOMILICKC THKEJIBIX (YHKIMOHAJIBHBIX U
CTPYKTYPHBIX U3MECHEHUH, BAKHEHIIMMHU U3 KOTOPBIX SABJISIOTCH:

napywenue oeamenvnocmu ITHC, npoaenaoweeca:
»B HapylieHuu (PyHKIMU BeCTHOYJISIPHOTO anmapara, 3peHus, NamMsTH,
> HeCIOCOOHOCTH K YMCTBEHHOMY HANPSKEHHIO,
» CIIYTAHHOCTH CO3HAHUSL, Ie30PHEHTAINH, ;
» Cyll0porax, KomMe, nape3ax M napajudax B Mo3AHHe CPOKH HHTOKCUKAIIUH

HapyuieHue QYHKYUU 6HEeUHe20 ObIXAHUA — ONbIIIKA, NATOJOTHYeCKUe PUTMbI AbIXaHUS;

U3MeHeHUue 2eMOOUHAMUKU:
" yBeJMYECHUE MUHYTHOI0 00beMa cepAla U CKOPOCTH KPOBOTOKA,
" 3PUTPOLUTO3 U3-32 COKPALICHUS CeJIe3CHKH,
= ygeaudeHue AJl,
" [epenoJiHeHHe KPOBbI0 BHYTPEHHHX OPTraHOB M MOJIbIX BEH,
" APUTMHUMH,
= TpoMO03bI;

Hapyuienue QyHKyuu mpvluieuno2o annapama — cJ1adbocTh;

msoicesiple  MemadoiuuecKkue — paccmpoiucmea  — — Ta30BbIl  AJKaJd03, CMEHSIOIMHCH
MeTa00JIHYEeCKUM alMI030M.



The formation of carboxyhemoglobin causes the blood pigment to lose its ability to carry
oxygen. Oxygen starvation occurs, which is a type of hemic hypoxia.

A pronounced energy metabolism disturbance, hypoxia and the reaction of various body
systems to it cause a complex of severe functional and structural changes, the most important of
which are:

a disorder of CNS activity manifested by:
impaired vestibular function, vision, memory,
an inability to cope with mental exertion,
confusion, disorientation;
s, coma, paresis and paralyses in the late stages of intoxication
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respiratory dysfunction - dyspnoea, abnormal breathing rhythms;

changes in haemodynamics:

" increased cardiac output and blood flow velocity,
= erythrocytosis due to spleen contraction,
= an increase in blood pressure (BP),
= overflow of blood from internal organs and hollow veins,
= arrhythmias,
= thrombosis;

muscle dysfunction - weakness;

severe metabolic disorders - gas alkalosis followed by metabolic acidosis.



Boigesasitor 1Ba BapuaHTa TedeHusi uHTOKcukanuu CO:
- MOJHUEHOCHbIU, BKJIKYAKIIMA B Ce0d aNoOIUIEKCHYEeCKY H
CHHKONAJBLHYI (opMy OTpaBJIeHUSA
-3aMe0NIeHHbIH - € THNHYHOM (POPMOM KIMHHUYECKOTO TEYCHUS H
aTunU4YHON (Aidopuyeckoii) Gpopmoi.

Tunuynbie (GOpMbI MOrYyT OBITH OXaPAKTEPHU30BAHbI IO CTENECHH
THAXKECTH OTPaBJdeHus (JIErKasi, CPeAHSAs, TIKEIaA)..

IHopaxkeHue JErkoM CTeNeHH TAKECTH BOZHMKAET MPH Mepexoae B KapOOKCUTeMOIJIO0OMH
npumepHo 20% remorsio0nHa, cpenHeit crenedu TskecTu — 30-50%, n TsKés10€ MOpaxkeHue — 60
u 0oJiee MPOLEHTOB IreMOIJIOOUHA.

IIpu TsxK€I0M CTEMeHM BO3MOXKHO BbIJeJIeHUEe TPEX MNEepUOAOB, M MNPU ITOM
IPOCJICKMBACTCH ONpeleéHHAs MOCJIeA0BATEIbHOCTh NOSABJICHUA CUMIITOMOB

Jlerkasi creneHb THNMYHOU (POpMBI
byner cooTBeTCTBOBATH KIMHUKE HAYAJIBLHOIO NEPUOAA

Cpennsisi cTeneHb THNNNYHON (DOPMBI

Ilopa:xxeHue cpexHeldl CTeNMeHH BO MHOIOM OyleT AHAJOTMYHO CHMIITOMATHKE BTOPOrO
MEePUOAA THAKEI0M UHTOKCUKAUU



Two types of CO intoxication:
- peracute, which includes apoplectic and syncopal forms of
poisoning
- delayed, with a typical form of the clinical course and an atypical
(euphoric) form.

Typical forms can be characterised by the severity of the poisoning
(mild, moderate, severe).

A mild injury occurs when approximately 20 per cent of haemoglobin has been converted
to carboxyhaemoglobin, a moderate injury occurs when 30-50 per cent, and a severe injury
occurs when 60 per cent or more of haemoglobin has been converted to carboxyhaemoglobin.

Three periods can be distinguished in severe cases, and there is a definite sequence of
symptoms

Mild degree of typical form
Will be consistent with the initial period clinic
The medium degree of the typical form

A mild-to-moderate case will have much the same symptomatology as the second period
of severe intoxication



HavyanbHbIN niepuoj Taxea0i popmsl

ITosiBasieTcss roJioBHAsi 00J1b ¢ THINHMYHOM JIOKaJau3aumuen (J100,
BHCKHM), HMHOITIA  ONOSICHIBAKIIEIO, CKMMAKIIEr0 XapakKrepa
(cummtom o0pyua).

OaHOBpPEMEHHO BO3HUKACT OUIYUICHHUE “OMeHUs” B BHCOYHBIX H
COHHBIX apTEpHUAX, IOJOBOKpPY/KeHHE, IIYyM B YyIIAaX, BO3MOKHbI
HapyLIeHUd 3peHus (MosiBJIeHUEe “TyMaHa”, MeJIbKaHUsA).

OTmeuaeTcsi oAbIIIKA, cepaleOneHne, MOKeET ObITh NOBBIIIEHHE

AJL

Hapacraer o0mee HeaoMoraHue, MblIlIeYHasi CJ1a00CTh (BHa4aJjie
npeumMyiiecTBeHHo B Horax).Iloxoaka craHOBUTCS IIATKOM.

OTpaBiieHHBbIE MOT'YT MCHIBITHIBATH 0€CNOKOICTBO, cTpax. Hepeako
nosipjsiercst J3uGopusi, HAPYWIACTCH KPUTHYECKOE BOCIHPUATHE
CBOEI0 COCTOSIHMS U JACMCTBHH, OTPABJICHHbIC COBEPLIAIOT HeJslenble
NMOCTYNIKH, YTO B COYETAHMU C TUIEpeMHeill JMIAa HANOMHUHAET
KAPTHHY AJIKOT0JIbHOTO ONbSIHEHMSI.

Bo3moskHa TOLIHOTA U PBOTA.



Initial period of severe form

Headache with a typical localisation (forehead, temples), sometimes
shrinking and constricting (hoop syndrome).

At the same time there is a feeling of “throbbing” in the temporal
and carotid arteries, dizziness, tinnitus, and possible visual
disturbances (the appearance of “fog”, flickering).

Dyspnoea, palpitations and possible rise in blood pressure are
noted.

General malaise and muscle weakness increase (mainly in the legs
at first) and the gait becomes unsteady.

People suffering from poisoning may feel anxious and fearful.
Euphoria often appears, critical perception of their condition and
actions is impaired, poisoned people perform absurd actions, which
in combination with facial hyperaemia resembles a picture of
alcoholic intoxication.

Nausea and vomiting may occur.



Bropoii nepuoa

XapakTepu3yercs HapacTawlie, BIUIOTh 10 aJUHAMUMN, MbILICYHON
¢J1a00CTHI0, HAPACTAINMUMH HAPYIICHUSIMH CO3HAHUA (COHJIUBOCTD,
anartusi, comnop).

Hapacraer oablimka, TaXuKapaus.

AprepuajibHOEe JIaBJIeHHE, MOCJIe HENpPOAO0/KMTEJIbHOI0 MOAbEMa,
cHI:kaeTcsl. Bo3HukaoT MHOQUOPWISUMM  NPEUMYIIECTBEHHO
MUMHYECKOU MYCKYJIATYPbI.

Ko:xka u caum3ucTeie mnpuodpeTanwT ajyw, ¢ MAJHMHOBBIM
KOMIIOHEHTOM, OKPaCKY.

Bo3moxna runeprepmus 10 38-40 rpaaycos.

Tperuii mepuon

XapakTepu3yercsli Hau0oJiee BbIPAKEHHBIMH HM3MEHEHMSIMU (PYHKIUN Pa3JIUYHBIX OPraHOB H
CHCTEM, PA3BUBAIOTCSH BHAUYAJIe KIOHUYECKHE, 4 3aTeM TOHMYECKHe, 10 TPU3MA U ONMUCTOTOHYCA,
cynoporu. Co3HaHue yrpayuBaercs. J[bIxaHne CTAHOBUTCH APUTMHUYHbIM.

Temmneparypa Tesa nosbimaercs 10 40-41 rpagyca.

IIo mepe pa3sBUTHS MHTOKCHUKAIMHU CYIOPOrM CMEHSIIOTCH PaccjadjieHueM MbIII, PA3BUBAETCH
KoMaTo3Hoe coctosinue. HaOuronaercs apeduiekcusi, MUApua3, TANIOTOHMS.

/[bIXaHue peaKoe, MOBEPXHOCTHOE, HENMPABWIbHOE, HHOTIA YeiH-CTOKCOBO.

HenpousBoJibHOE OTX0XK/ACHUE KAJIa M1 MOYH.

Tskéioe KOMATO3HOE COCTOSHHE MOXKET COXPAHATHCHA [0 HECKOJbKHMX 4YacoB, U IpH
HAPACTAIIEeM YITHETCHUH JAbIXaHUA ¢ MPOrPecCHPYOINNM MAaJeHUEM CepAevYHON 1esITeJbHOCTH,
MOKET HACTYNIUTh CMEPTEJbHbIA UCXO/.



Second period

Characterised by increasing to adynamic muscle weakness,
increasing disturbances of consciousness (drowsiness, apathy,
somnolence).

Dyspnoea and tachycardia increase.

Blood pressure, after a short rise, decreases. Myofibrillations
predominantly of the mimic muscles arise.

The skin and mucous membranes turn scarlet with a crimson
component.

Hyperthermia up to 38-40 degrees may occur.

Third period

Characterised by the most pronounced changes in the functions of the various organs and
systems, clonic convulsions develop firstly, and then tonic, up to trismus and opisthotonus.
Consciousness is lost. Breathing becomes arrhythmic.

Body temperature rises to 40-41 degrees.

As intoxication progresses, convulsions are replaced by muscle relaxation and a comatose state
develops. Areflexia, mydriasis and hypotonia are observed.

Respiration is sparse, shallow, irregular, sometimes Cheyne-Stokes-like.

Involuntary voiding of feces and urine.

Severe coma may persist for up to several hours, and with increasing respiratory depression and
progressive cardiac collapse, death may occur.
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duipopuyeckas popma

OTMmeyaercss B Tex ciay4yasax Tsk€abix orpasienuin CO, korma B
HAYaJIbHOM IIepHoAe TMPOMCXOAUT OTHOCUTEJIbHO MeEIJICHHOe
HApacTaHUe TUIOKCeMHMH, YTO YIJIMHSAET IEepPUuox BO30YXKICHUS, H
XapaKTepu3yeTcsi pa3BUTHEM CBOeOOpa3HOu d(opuu.

Ha0Oaronaercs peyeBoe u ABUrarejibHoe Bo30y:kaeHue. Tak xe, Kak U
B HAYaJIbHOM IlepHoJe TUIUYHOU (POPMBI THKEI0M MHTOKCHKALMH,
HAPYLIaeTCsd KPUTHYECKOEe BOCHPHUATHE OKpPYKAIeil 00CTaHOBKH,
CBOCI0 NMOBEJCHUS U COCTOSIHHUS, COBEPILIAIOTCH HEMOTUBUPOBAHHBIC
NMOCTYIIKH.

CunkonajabHas ¢gopma

Xapakrepusyercsi ObICTPbIM pPa3BUTHEM IIYyOOKOIr0 MIOKA. JTa
Pa3sHOBHIAHOCTL MopaskeHusi cocrasisieT 10 10-20% Bcex ciayyaen
OTpPaBJIeHUS U HAOJIIIAETCH Y JIMI C HAPYIIEHHBIMH MEeXaHU3MaMHU
peryJsiuv reMoAMHAMMUKH.

IIpu »3TOoM HalOaWAAETCH Ppe3Koe CHUMKEHUE aPTePHabHOIO
JAaBJIEHHSI, KOKHbIE€ MOKPOBbI M CJIAN3UCTBbIE CTAHOBATCH OJIeIHBIMH
(“Oenas achurcusn™).

Pa3BuBIIeecss KOJJIANTOUJHOE COCTOSIHHE MOMKET COXPAHATHCHA
HECKOJIbKO 4acoB. Bo3MokeH cMepTebHbIA HMCX0A OT Mapajuya
AbIXaTeJbHOI0 IEeHTPA.



Euphoric form

The euphoric form is seen in cases of severe CO poisoning when,
initially, there is a relatively slow buildup of hypoxaemia, which
prolongs the period of agitation, and is characterised by the
development of a kind of euphoria.

Speech and motor agitation is observed. As in the initial period of a
typical form of severe intoxication, critical perception of the
environment, behaviour and state is impaired and unmotivated
actions are commited.

Syncopal form

Characterised by the rapid development of deep shock. This type of
poisoning accounts for up to 10-20% of all cases of poisoning and is
seen in people with impaired haemodynamic regulation

Symptoms of CO poisoning

@

N ® mechanisms.
9 | There is a sharp fall in blood pressure, skin and mucous

hoadachis  nanncaclliRE SIS EEESE membranes become pale (“white asphyxia”).
o e The resulting collaptoid state can persist for several hours. Death
® from paralysis of the respiratory center is possible.

fatigue dizziness and fainting



IIpoduaakTuka mopakeHusi 1 NPUHLUUIIBI OKA3aHUSI TOMOIIH

IpopuinakTuka MeIUKAMEHTO3HBIMHM CPEACTBAMM 3aKJIIYAETC BO BHYTPUMbINICYHOM
BBeaennu 1M ayuzona B 0,5% p-pe HoBokanna 3a 20-40 MUHYT 10 BX0/1a B 04AarL.

Ayuzon mnpeacraBiaseT CcO000M KOMIUIEKCHOE COeAMHEeHHe UUHKAa. MakcuMajibHbIH
AHTUIOTHBIHA 3 PeKT NPOABIsIETCH Yepe3 Yac MmocJie BBeJIeHUs U coxpaHsercsd 3 yaca.

CylmHOCTDh 3aIHMTHOIO JACHCTBUS AHTHAOTA CBA3aHA C TEM, YTO JAHHOE COCJUHEHHUE NMPH
AEMCTBMH HA TeMOIVIOOUH Pe3K0 YMEHbIIAET ero CPOACTBO K OKCHAY yIJIepojaa.

Ha 31oM ke 3(pdexkTe 0CHOBAHO NMpPUMEHEHHUE ayuzona ¢ JjedeOHou ueabro. Ilpu 3Tom
BBOJAMTCH OJJHOKPATHO B/M B TOM Ke 03¢ B KAK MOKHO 00Jiee paHHHE CPOKHU. B cirydyae Ts1:k€s1010
MOPaKeHU s J0NMYyCKAETCH MOBTOPHOE BBeACHHE MPeNnapara B TOMH Ke 103e, HO He paHee 4eM 4yepes3
Yyac nocJjie nepBov HHbEKIUU.

Ilpumenenune ayuszona ¢ Jie4eOHOM UEJbI0 He 3aMEHsIeT U He MCKJIIYaeT IMpOBedeHHe
APYIrUX MeponpusiTuid okaszanus nomoumu. Ilpu 3Tom HeHTpasbHOEe MeCTO Cpear HUX 3aHUMAET
OKCHUI€eHOTEepaNnus, KOTOPasi MOKeT PACCMATPUBATHCHA KAK AHTHAOTHAS.

OxkcureHorepanusi B pexuMe THUIEPOAPUYECKON OKCHUICHANUUM MPOBOAUTCH YHMCTHIM
KHCJIO0POAOM MO/ JAaBJIeHHEeM B TPpU atMocdepsbl B TeueHUe 45 MUHYT, 3aTeM B JBe aTMOoc(ephbl B
TeYeHHue 2-X YacoB WJIH 10 Tex nop, noka yposenbs HbCO ne Oyner Huke 10%.

IIpu HeBo3MoO:kHOCTH mnpoBedAeHust 'BO HeoOXoquMo mnpoBeneHHEe OKCUTEHOTEPANUM B
pexume uHraasuuu. [lepsbie 3-4 yaca pexkomMeHayeTcsi BAbIXaHHME YHMCTOr0 KHUCJIOPOAA, a B
HaJibHeNIleM — mepexo] Ha KUCJIOPOAHO-BO3AYIIHYI0 CMeCh ¢ KUCJIopoaoM 10 60%.

Kpome 1010, B KauecrBe aHTHAOTOB MOKHO paccMarpuBarb nuroxpom C, mpemaparbl
JKesie3a U Ko0AJIbTa a TaKKe KUCJIOPOA0EeMKHe KUIAKOCTH, K KOTOPHIM OTHOCATCH NMepPpTOpaH u
nep@yKoJ, KOTopbie, Oy1y4d BBeACHbI BHYTPHMBEHHO, OCYIIECTBJIAKT TPAHCHOPT KUCJIOPOAA K
TKAHAM.



Prevention of injury and principles of providing care

Prophylaxis with medication consists in intramuscular injection of 1ml of acisol in 0.5% of
novocaine solution 20-40 minutes before entering the center of contamination.

Acisol is a zinc complex compound. The maximum antidote effect is manifested one hour
after administration and lasts for 3 hours.

The protective effect of the antidote is associated with the fact that this compound, when
acting on haemoglobin, sharply reduces its affinity for carbon monoxide.

The use of acisol for therapeutic purposes is based on the same effect. In this case, it is
administered once i/v in the same dose at the earliest possible time. In case of severe injury,
repeated administration of the drug in the same dose is allowed, but not earlier than one hour
after the first injection.

The therapeutic use of aciso/ does not replace or exclude other treatment measures.
However, oxygen therapy, which can be regarded as an antidote, is central among them.

Oxygen therapy in hyperbaric oxygenation (HBO) mode is administered with pure oxygen
at three atmospheres for 45 minutes, then at two atmospheres for 2 hours or until the HbCO
level is below 10%.

If HBO is not possible, oxygen therapy in inhalation mode is necessary. Inhalation of pure
oxygen is recommended for the first 3-4 hours and subsequently a switch to an oxygen-air
mixture with up to 60% oxygen.

In addition, cytochrome C, iron and cobalt preparations and oxygen-containing fluids
such as perftoran and perfucol, which, when administered intravenously, transport oxygen to
the tissues, can be considered as antidotes.



MeauuuHcKasi IOMOIIb

IlepBast nomoiub

A\

HaneBanue (puiabTpyromero mporuBora3a ¢ ronkajuroBbIM HATPOHOM
WM M30JIMPYIOLIEro NpoTuBorasa.
BbIHOC M3 oyara nopakeHus.

BHe ouara nopaxeHus:
npu OOMOPOYHOM COCTOSSHMM — peduieKTOpHbIE CTUMYJISTOPbI
(BObIXaHHME HALIATHIPHOIO CIIMPTA);
npu octaHoBKe abixaHus — UBJI

JloBpaueOHas
MOMOIIb

SN

Nuraasuus kucjaopoaa, npu Heodxonumoctu UBJL.
CepaeuHo-cocyaucrtbie cpeacrBa (mpokamH + cyiabdokam@porkauH,
Me3aTOH, KOPAMAMMH).

Ipenynpexaenue 3anaxeHus sA3bIKa, aCUPALNSA PBOTHBIX MacC

BpaueOnas
MOMOIIb

HeoTt10:;kxHBIE MEpONIPUATHS
IIposenenue UBJI, uHraasinus KucJjaopoaa.
BBeneHue cepaedHoO-COCYIUCTBIX CPEACTB: NMPH OCJA0JIEHUU CepaedyHOu
NEeATEJbHOCTH — 1-2 MJI KOpAMAMHUHA MOAKOKHO MJIM BHYTPHUMbILIEYHO,
npu kosuiance — 1 mix 1% pacrBopa Me3aToHA BHYTPHMMbILIEYHO.
IIpy 1NCUXOMOTOPHOM  BO30Y:XKIEHMM M  CYAOPOKHOM CHHIApPOME:
(denazenam, HaTpusi OKCHOYTHMPAT, JHUTHYECKHE CMeCH AaMHHA3MH,
AMMEIPOoJ1, MUMoJIb(eH, IPoMeI01.

MeponpusiTusi, KOTOpbie MOI'YT ObITh OTCPOYECHbI:

® BBC/ACHUC AHTHOMOTHKOB 1 BUTAMHUHOB




Medical care

First aid

Y

Put on a filtering gas mask with a hopkalite cartridge or an insulating gas
mask.
Extricate from a center of contamination.

Outside the affected area:
in case of fainting - reflex stimulants (inhalation of ammonia);
in case of respiratory arrest - artificial lung ventilation (ALV)

Paramedical care

\N\|VYVY

<

Oxygen inhalation, ALV if necessary.

Cardiovascular drugs (procaine + sulfocammophocaine, mesaton,
cordiamine).

Prevention of retracted tongue, aspiration of vomit

Medical care

Y VYV

Emergency measures
ALY, oxygen inhalation.
Administration of cardiovascular drugs: when there is a weakening of
cardiac activity - 1-2 ml cordiamine subcutaneously or intramuscularly;
in case of collapse - 1 ml mesaton 1% solution intramuscularly.
In psychomotor agitation and convulsive syndrome: phenazepam, sodium
oxybutyrate, lytic mixtures of aminazine, dimedrol, pipolfen, promedol.

Measures that can be delayed:

e administration of antibiotics and vitamins




MeauuuHcKas MOMOIIb

Crneunajan3upoBaHHast
MOMOIIb

IIpoBenenne runepoapmYecKOM OKCUTeHAIIMH.
IIpu OJH— UBJI, npumMeHeHne AbIXaTeJIbHbIX AHAJICNITHKOB.

IIpu OCCH: wMe3aToH BHYTPMBEHHO, CepJAeYHble TIMKO3U/bI
[cTpodanTun-K, JaHabIIIA JUCTHEB NIMKO3U/ (KOPIVIMKOH),

uHdy3unHas tepanus (400-800 mu nexcrpana (cp. mosa.macca S0
000-70 000) (MOIUIIIOKMHA) UJIM TeMO/1e3a BHYTPMBEHHO)




Medical care

Specialised care

Administration of hyperbaric oxygenation.

In acute respiratory failure - artificial lung ventilation, use of
respiratory analeptics.

In acute cardiovascular failure: intravenous mesaton, cardiac
glycosides [strophanthin-K, lily of the valley leaf glycoside
(corglikon),

infusion therapy (400-800 ml dextran (av.mol.wt 50,000-70,000)
(polyglucin) or intravenous haemodez)




Bomnpoc 2 CMHIIIBHAsA KUCJI0TA
Question 2 Hydrocyanic acid



IIpou3BoaHbIe CHHMJIbHON KHCJIOTHI BXOAAT B COCTAB MHOTHX CPEICTB JISl YHHYTOKEHUS
KPbIC U MbIIIEHd, HEDOJbIIOE KOJIMYECTBO TOKCHYECKUX BEHIECTB COAEPKUTCH BO (PPYKTOBBIX
KOCTOYKAX.

OTpaBiieHMe CHHWIBHOM KHCJIOTOH CJIYy4aeTcsl IPHU HEOCTOPOKHOM OOpalleHuHd ¢
SII0BUTHIMHA XHMHKATAMM, A TaKKe NPU YPe3MEPHOM YyNOTpedieHHe BKYCHBIX M JAYIIHUCTBIX
SIZIPBILIEK ¢ APOMATOM MUHIAJIS.

NMeHnHO 3amax MUHAAJISA ABJIAETCH BU3UTHOM KAPTOYKONH CHMHIWIBHOM KHUCJIOTHI U ee CoJIeH,
OBICTPO Pa3/IAralUIMXCH MNP MOBBIMICHUU TeMIIePaTypPblL.

CvHWIBHAsI KHCJI0TA B O0BIYHBIX YCJIOBUAX MPEACTABJIACT CO00M 0eCHBETHYIO MPO3PAYHYIO
KUJAKOCTh, MMEIOIIYI0 3a1aX rOPbLKOro MUHIAJISA, ¢ TeMIeparypoil kunenus +26 °C.

OoOpa3yromuicst o4ar MopakKeHusi HeCTOMKUM, OBICTPOAECHCTBYOIIMH, CMEPTEJIbHBINM.

IlyTh NOCTYNJIEHUS CHUHWIBHOW KHCJIOTbI — MHIAJISHUOHHBIA (B TMOAABJISIOIIEM
00JILIIMHCTBE CJIy4aeB), NEPKYTAHHBIN U MEPOPAJIbHBI.

CUHWUITbHAA kncnota | XIMOPUWMAH

® CuHUNbHas kucnota — 6ecyBeTHas Npo3payHas KUAKOCTb C 3anaxoM ropeKoro
MuHAansa. OyeHb TOKCMYHA, OTHOCUTCS K BELlecTBaM CMepTeNbHOro AencTems.

B

@® Ecnu nonapaet B opraHnam Yepes poT, cMepTenbHo fo30i asnaeTca 1 mr/kr. B 3oHe
C BbICOKOW KOHLIEHTpauuein Aaa (7-12 r/m*) npu nonagaHni ero Ha KXy MOXKHO Nony4uTh
cMepTenbHoe OTpaBMNeHue Aaxe Npu HafgeToM NPOTUBOrase, NPU4EM, MOMHUEHOCHO

@ [locTpagasLuuMii TepsSET CO3HAHWE, Y HEr0 Ha4YMHAaKTCA CYA0POrK, KPOBAHOE AaBneHue
nagaeT, AblXxaHWe OCTaHaBNWBAaETCA, CepAeqHas 4eATeNnLHOCTb NpekpawaeTcs.




Hydrocyanic acid derivatives are included in many rat and mouse killers, and a small
amount of the toxic substance is found in fruit kernels.

Hydrocyanic acid poisoning can occur from careless handling of poisonous chemicals, as
well as from overconsumption of delicious and fragrant almond-scented kernels.

It is the smell of almonds that is the hallmark of hydrocyanic acid and its salts, which
decompose rapidly when the temperature rises.

Hydrocyanic acid under normal conditions is a colourless, transparent liquid with a bitter
almond smell and a boiling point of +26 °C.

The resulting center of contamination is unstable, fast-acting and lethal.

The routes of entry for hydrocyanic acid are inhalation (in the vast majority of cases),
percutaneous and oral.

HYDROCYANIC acid CHLOROCYAN

* Hydrocyanic acid is a colourless, transparent liquid with a bitter almond odour.
Very toxic, classified as a lethal substance.

e . - 8 W/AWAR . S5 A

« If ingested by mouth, the lethal dose is 1 mg/kg. In an area of high poison
concentration (7-12 g/m?), contact with the skin can lead to lethal poisoning,
even when a gas mask is worn, and this can happen at lightning speed.

* The affected person loses consciousness, has seizures, blood pressure drops,

breathing stops and cardiac activity stops.




CununbHan (HMaHUCTAA)

KHMCJIOTaA
CMepTenbHbIi A, 06LETOKCUUYECKOTO
AEeACTBUs, AaKe B MasibiX [J03aX.
CUHUNbHaA KKucnoTa nospexpaer P—
NPUPOAHBLIA OYNCTUTENbHBIA MeXaHU3M p— —
NETKNX, Bbi3biBas HaKOM/eHne B HUX —
TOKCHYHBIX BellecTB. Hapywaet
BHYTPUIK/IETOUHOE U TKaHeBOe [bixaHue,
NoAaBNAsA aKTUBHOCT b XKENe30CoAe PHaLMX 1
(e pPMEHTOB B TKaHAX, y4acTBYIOLWUX B ¢ I

nepejaye KMCNOpPoAa OT reMorno6uHa Kposu
K KNeTkam TkaHeii. PasBuBaeTcs runokcus
TKaHel, 4TO MOXEeT NPUBECTU K GHUKEHUIO
hr3nueckoi U ymcTBeHHON
paGoTocnocoGHOCTH, a TaKKe K 6onee
- CepbesHbIM Npo6nemam, Hanpumep,

ihapKT MMOKapAa U OCTaHOBKa Cepaua .

NOBPEXACHHAA TKAHb
cepaua

= PACUMPEHHOE CEpALE
4 Hopuansoe cepaue

JaKyNOpeHHMe KOPOHAPHME
aprepum

CuHWIbHAST KHCJOTA W NUAHWABI OTHOCATCH K THNUYHBIM (EepPMEHTHBIM $fJAaM C
BbICOKOM30MpaTeJIbHBIM MEeXaHU3MOM /IeiiCTBHSI.

IIpoHukasi BHYTPb KPOBSIHOIO PycJaa, MOJIEKYJIbl KHCJIOTHI B3aMMOJAEHCTBYIOT C
TPEXBAJIEHTHBIM KeJIe30M.

[{uaHUCTBI BOAOPOX NPH OTPABJEHUU CBA3BLIBACT 3KeJI€30, YeM BbI3bIBACT KHCJIOPOAHOE
roJiolaHue KJIEeTOK. AKTUBHBIM KHCJIOPOA BCE TAKKE MOCTYNAET B KPOBb, HO €r0 BCACHIBAHUSA HE
MPOUCXOIAUT, HAYMHAET OJIOKHPOBATHCH AbIXaTEJIbHAS HENb.

Pa3BuBaercs cOCTOsIHME TAK HA3BIBAEMON TKAHEBOM I'MIIOKCHHU, KOIIa apTePHATIbHAA KPOBb,
NnpeaejbHO HACBIIIEHHAS KHCJIOPOAOM, MPOXOAA 4Yepe3 TKAHU B BEHO3HYI CHCTEMY, IOYTH He
OTJAeT KUCJIOPO] TKAHAM, JUIIEHHBIM CIIOCOOHOCTH €ro YTHJIM3UPOBATh.

IIpu 3TOM BeHO3HAsl KPOBb N0 KOJUYECTBY HAXOASAIIECIOCH B Hell KUCJIOPOAa NMPUOINKACTCS
K apTepHAJIbHON, YeM O00bSICHACTCH PO30BbIA LBET KOXKH U CJU3MCTHIX 000/104€K, HECMOTPS Ha
pa3sBUTHE TMIIOKCHU



Hydrocyanic (cyanide)
acid

A lethal poison of general toxic effect, even
in small doses. Hydrocyanic acid affects the
lungs' natural cleansing mechanism, T
causing toxic substances to build up in the F— =
lungs. It interferes with intracellular and H C_N
tissue respiration by inhibiting the activity

of iron-containing enzymes in tissues

involved in the transfer of oxygen from .

blood haemoglobin to tissue cells. Tissue
hypoxia develops, which can lead to
decreased physical and mental performance,
as well as more serious problems, such as
myocardial infarction and cardiac arrest.

Affected heart
tissue
4= Enlarged heart

I B . #—Normal heart

Blocked cnrnnar-y
arteries

Hydrocyanic acid and cyanides are typical enzymatic poisons with a highly selective
mechanism of action.
Once inside the bloodstream, acid molecules interact with trivalent iron.

Hydrogen cyanide binds iron in poisoning, causing oxygen deprivation in the cells. Active
oxygen still enters the blood, but it is not absorbed and the respiratory chain is blocked.

A state of so-called tissue hypoxia develops, when arterial blood, extremely saturated with
oxygen, passes through the tissues into the venous system and gives almost no oxygen to the
tissues, deprived of the ability to utilize it.

At the same time the venous blood is close to the arterial blood in terms of the amount of
oxygen in it, which explains the pink colour of the skin and mucous membranes, despite the
development of hypoxia



OCHOBHBbIC KJIMHUYECKHE TPOSBJICHUA, a B CJIy4ae THKEJIOI0 TMOPAKEHUSA WU
CMepTeJbHbIM MCXO0d, OYIYT onpeneasitbca uMeHHo nopa:xenuem [HC.

DOyHknuoHaabHble u3MeHeHusi HC HaunHawoTces ¢ BO30y:KIeHUs, CMEHSIEMOTI'0 3aTeM ee
TopMo:keHueM. IIpu 3T10M BO30Yy:KJAeHHE KOPBHI I'OJJOBHOI0 MO3ra HACTyNaeT cpa3y ke, emle
TOI/IA, KOIJIA HET XapaKTePHbIX U3MEHEHUH IbIXaHU U CEPACYHON NeATeILHOCTH.

C BoBJICYEeHHEM B Mpouecc BO30Y:XKIAeHUS IOAKOPKOBbIX 00pa30BaHUil, INIABHBIM
00pa3oM HEHTPOB MPOI0JIrOBATOI0 MO3ra, CBA3AHBI:
3aMe/lJIeHHe MyJbca (Bo30y:K/IeHue IeHTPa Baryca),
nosbilenne A/l (Bo30ykaeHne coCy10IBUTaTeJIbHOIO EHTPA),
OABIKA (BO30YXKIeHHE NbIXATEJILHOI0 IIEHTPA),
MuUApHAa3 (BO30yKIeHHEe HEHTPOB CUMIIATHYECKOI0 0Te1a).

VVVYYVY

JajbHelIIee paCIPpOCTPAHEHNE MPOLECCOB BO30YKICHHUS, B TOM YHCJI€ U HA MOTOPHbIE
neHTpbl HC, npuBoAUT K pa3BUTHIO CYTOPOKHOI0 CHHAPOMA.

B nmocaeaymwomem, mo Mmepe pasBUTHA MHTOKCHMKAIUMU, MPOUCXOAUT yrHeTeHHEe (PyHKIUT
HHC, BiJ10TH 10 Mapaju4a »KM3HEHHO BAa’KHBIX HEHTPOB.

CyumecTBeHHOE 3HAYeHHME B INATOreHe3¢e MHTOKCMKALMUA CHHUJIBLHOM KHCJOTON HMEKT
TaKsKe HapylmieHusi oOMeHa BemecTB. M3-3a HapylmieHUsl NMPOLECCOB OKHMCJEHHMSI B TKaHAX
OBICTPO HAKAILUIMBAKTCH HEJIOOKHCJICHHbIC NPOAYKTHI M Ppa3BHUBaeTcs MeTadoaM4yecKuil
anua03.

Hapymenunem OKHMCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX MPOLEeCCOB o0bsICHsACTCH
BbIPaKeHHAs] TUIIOTEPMMUSL.



The main clinical manifestations, and in the case of severe poisoning, the lethal outcome,
will be determined by the CNS affection.

Functional changes in the NS begin with excitation, followed by inhibition. In this case,
excitation of the cerebral cortex occurs immediately, even when there are no characteristic
changes in respiration and cardiac activity.

Involvement of subcortical structures, mainly centers of the medulla oblongata, is
associated with:
slowing of the pulse (excitation of the vagus center),
increase in blood pressure (excitation of the vasomotor center),
dyspnoea (excitation of the respiratory center),
mydriasis (excitation of the sympathetic centers).

YVVVVY

A further spread of excitation processes, including to the motor centers of the NS, leads
to the development of a convulsive syndrome.

The subsequent development of intoxication leads to depression of CNS functions, up to
and including paralysis of vital centers.

Metabolic disorders are also essential in the pathogenesis of hydrocyanic acid
intoxication. Due to impaired oxidation processes in tissues, underexpired products
accumulate rapidly and metabolic acidosis develops.

Disturbance of redox processes explains pronounced hypothermia.



BeposiTHOCTh MHTOKCHKAIIMM CHHWJIBHOM KHCJIOTOM J0BOJHLHO BbICOKA H3-3a ee (PM3HKO-
XHMHUYECKHX CBOMCTB. OHA JIerko ucnapsiercsi, y Hee OTCYTCTBYET I[BET, 2 HHOIIA 3amax.

ApoMaT MUHIAJA NPUHALIECKHUT HE CAMOMY Sy, 4 BelIeCTBY, KOTOpPOe MCIOJIb3yeTCsl I
MOJIY4eHUsI KHCJIOTHI.

I'me MOxHO OTpaAaBUTBHCS?

IIpu 00padoTKe MOMeeHMd MHCEKTUIIUIAMU JIJISI YHUYTOKEHUS KPbIC M MbILIEH.
B npouecce 00padoTku pacreHnii repoOMIMIAMH OT BPEAHbIX HACEKOMBIX.
Ha npousBoacTse 1Jisi U3BJIeYeHHS IPATOLEHHbIX METAJLJIOB U3 PYAbI.
IIpu U3roTOBJIEHUH IJIACTHKA, KAYYYKOBOW Pe3HMHbI, OPraHUYeCKOI0 CTeKJIA.
B npouecce HaHeCeHUs UCKYCCTBEHHOM MO30JI0ThHI HA PA3JINYHbIE IEKOPATUBHbIE U3/1€JIMS.
IIpu mosiy4eHHH UCKYCCTBEHHBIX apOMATU3ATOPOB.

VVVVYVY

Bpatm qaCTO0 JHATHOCTHPYHOT OTPABJICHHUC HHAHUCTBIM BOAOPOAOM Y MAJ/ICHbKHX I[eTeﬁ,
KOTOPbIC €JIUA/IPpAa KOCTOUYCK IIJIOAOBLIX N€PEBLEB: BUIIIHU, aﬁpmcoca, IEpCUKa.

Ecian S/IPBIIECK CbHCACHO MCHEC 5 HITYK, TO € MaJblIIIOM HHYEro HE CJIY4YHUTCH. le/l
y110Tpe6.11eHm1 00Jb1IEro KOJH4YeCcTBa KOHIOCHTPalus CHHWJIBHOM KHCJOTbI MOXKET AOCTUTHYTDH
ONacHbIX 3HaYeHu#. I1osIBJIAIOTCS OMACHBbIE CHMMIITOMBI OoTpaBJJICHUA CHHMJIbHOM KHCJOTOH y
YeJI0BEKa.

HeKOTOpble X03IiKH OIIacalTCsl I'OTOBHUTH KOH(I)I/ITIOpI)I C AJApbINIKAMH, NPpUAANIHUMH
Bap€HbIO 0COOBIM M3BICKAHHBIN apomar. Cl'IeIII/IaJ'II/ICTI)I AABHO J10Ka3a/Jid, YTO IPH KHIIAIYCHUH
CHHUWJIbHAasl KHCJI0TA pa3jaracrcsi Ha HCOIMACHDBIC JIS KU3HH Y€/ 10BCKA COCANHCHU .

M0p031/1.]11>H1>1e KaMEpbl NOJBbB3YHOTCH 00Jb1IOM MNOoNyJAPHOCTBIO: B HHUX 3aMOpPaKUBaIOT
OI'POMHO€ KOJHUYECTBO (l)pyKTOB u osomein. Ho BHUIIIHIO, aﬁpmcoc n IEPCHUK HEOﬁXOIH/IMO
HCIIOJIb30BaTh B TCUCHHUE IIEPBOIO rojaa.



The likelihood of intoxication by hydrocyanic acid is quite high because of its physical and
chemical properties. It evaporates easily, it has no colour and sometimes no smell.

The aroma of almonds does not belong to the poison itself, but to the substance used to
produce the acid.

Where can poisoning occur?

When treating premises with insecticides to kill rats and mice.
When treating plants with herbicides against pests.
In manufacturing to extract precious metals from ore.
In the manufacture of plastic, rubber, organic glass.
In the process of applying artificial gilding on a variety of decorative products.
In the production of artificial fragrances.

VVVVVY

Physicians often diagnose hydrogen cyanide poisoning in young children who have eaten the
kernels of fruit trees: cherries, apricots, peaches.

If less than 5 Kkernels are eaten, nothing will happen to the baby. If more is eaten, the
concentration of hydrocyanic acid can reach dangerous levels. Dangerous symptoms of
hydrocyanic acid poisoning in humans appear.

Some housewives are wary of making jams with kernels, which give the jam a particularly
exquisite flavour. Experts have long since proven that boiling decomposes the hydrocyanic acid
into non-life-threatening compounds.

Freezers are very popular: a huge number of fruits and vegetables are frozen in them. But
cherries, apricots and peaches must be used within the first year.



KiimHn4yeckasi KapTuHa OTpPaBJICHMS

OcTtpoe oTpaB/ieHUe UMeeT JUOO0 MOSIHUECHOCHOE, TND0 3aMmed/ieHHOoe TedeHne.

Monnuenocnoe meuenue BOSBHUKAET, KOIIA B OPraHU3M B T€YE€HHE KOPOTKOI0 NMPOMEKYTKA
BpPEMEHH MOCTYNAET 00JIbII0E KOJIMYECTBO IMAHUCTHIX coefuHeHnil. Yale Bcero crpeMuTesibHOE
pPa3BUTHE MHTOKCUKANUM 0TMEYAETCH NMPU MHTAISIMHUOHHOM NMYTH MOCTYIUICHHMS $1/1a, OTHAKO W
MPH NPOIIATHIBAHUU OOJBINUX KOJUYECTB CHHWIBLHOW KHCJIOTHI WJIH ee coJied (HUAHHUCTOro
KAJIUS UM HATPHUS) BO3MOKHA MOJIHUEHOCHASI CMEPTh.

B 3tTHX cayyasix mnocTpagaBlIMil TepsieT CO3HaAHHME, MAaJAaeT, Pa3sBUBAITCH KJIOHHUKO-
TOHUYECKHE CYIOpPOrH, KOTOpble NMPOJOKAKTCA J0 HeCKoJbKHUX MHUHYT. KpoBsiHOe naBiieHue
MOcJie KOPOTKOI0 MoAbeMa MajaaeT.

Ilopa:xxeHHbIH Kak Obl 3aCTbIBAE€T OT OCTAHOBKHU [IbIXaHUS ¢ HIMPOKO OTKPBITHIMHU
BbINIYYEHHbIMH IT1a3aMH, HA0JIIOAAETCHA pe3Koe pacuiupeHue 3pavkoB. CycTd HECKOJIbKO MUHYT
MOCJe OCTAHOBKH IBIXaHUS MPEKPALIACTCS CepAeYHAS AeSITeJbHOCTb.

3ameonennoe meuenue OTPABJICHUA XaPAKTEPHO VIS CIy4aeB HAXO0XKIACHHUS B 3arpPs3HEHHOM
atMocdepe ¢ OTHOCUTEJIHbHO HEOOJbIINMH KOHLUEHTPAalMsAMHU OTPABJIAIOLIEr0 BellecTBa, KpoMe
TOI'0, OHO, KAK MPABWJI0, PA3BUBAETCHA NPH NMOCTYILICHUH s11a yepe3 KoKy uiaun KKT.



Clinical picture of poisoning

Acute poisoning has either a peracute or a delayed course.

Peracute course occurs when large quantities of cyanide enter the body in a short period of
time. Inhalation is the most frequent route of poison ingestion, but ingestion of large quantities of
hydrocyanic acid or its salts (potassium or sodium cyanide) can also cause sudden death.

In such cases, the casualty loses consciousness, falls down and develops clonic-tonic
convulsions, which may last up to several minutes. Blood pressure lowers after a short rise.

The affected person seems to stiffen from respiratory arrest, with widely opened bulging
eyes and abrupt dilation of the pupils. A few minutes after respiratory arrest, cardiac activity
ceases.

Delayed course of poisoning is characteristic of exposure to contaminated atmosphere with
relatively low concentrations of the poison, and usually occurs when the poison enters the skin or
gastrointestinal tract.



Cranum orpaBiieHUS

Pazin4aior yeTbipe CTAAUM PA3BUTHSI HHTOKCUKAIIMH:
cCmaous HauaabHbIX AGNCHUIL,
00bllUKU (OucnHoImMuUYecKas),
CYyOopoIHCHAA K

YV V VYV

napajiumuuecKas.

HavajgbpHbIe ABJICHUA

IHocTpagaBiuii oyIaeT 3amax ropbKoOro MUHAAJISA, METAJIMYECKUN, HHOTAA KIyYe-
rOPbLKHH, MPUBKYC BO PTY, OHEMEHHE CJAU3NUCTONH 000I0YKH POTOBOH MOJOCTH U KOHYMKA A3bIKA.

ITosiBAAIOTCST NPHU3HAKH JIETKOTO PAa3pakeHWsi CJANZUCTBIX 000JI0YeK [I1a3 u
AbIXaTeJbHBIX MyTed: CaJHEHHEe B HOCY W 32 TPYIHHOH, THUNEepeMUs] KOHbIOHKTHUBBI.
HaOmonaworest CiIlOHOTeYeHHe, TOLNIHOTA, WHOIJA PBOTA, TOJOBOKPYKEHHE, TOJIOBHast 00Jb,
HE3HAYHUTEJbHAS OAbIIIKA NpPpH (U3HYECKOH HArpy3kKe, He3HAYMTEJbHOE TaxumHod. Moryrt
OLYIIATBLCA €1200CTh, 00/1b B 00JIaCTH CEPALIA, HAPYLIATHCH KOOPAUHALMS ABUKEHHU M.

Bce mepeducieHHble MPU3HAKUA BO3HHUKAKT CpPa3y NHocje BO3AeHCTBUA 512, CKPBLITOIO
Nepuoaa Her.

IHocsie HageBaHMsI MPOTUBOra3a MJM BbIX0JAA U3 3arpsi3HeHHOIl aTMochepbl CHHHJIbHAS
KHCJIOTA J0CTATOYHO OBICTPO 00€3BpeKNBAaET
I9TO0 BAPHAHT MOPAKEHMsI JIerKOM CTeNeHU TAKEeCTH



Stages of poisoning

There are four stages in the development of intoxication:
> the initial stage,
» dyspnoea (dyspnoeic),
» convulsive and
» paralytic.

Initial symptoms

The affected person smells a bitter almond, has a metallic, sometimes bitter taste in the
mouth and numbness of the oral mucosa and the tip of the tongue.

There are signs of mild irritation of the mucous membranes of the eyes and airways: a
scratchy feeling in the nose and behind the sternum, conjunctival hyperemia. Salivation, nausea,
occasionally vomiting, dizziness, headache, mild dyspnoea on exertion and mild tachypnea may
occur. There may be weakness, pain in the heart and impaired coordination of movements.

All the symptoms listed above occur immediately after exposure; there is no latent
period.

After putting a gas mask or leaving the contaminated atmosphere, the hydrocyanic acid
quickly detoxifies
This is a variant of mild poisoning



JIuCmHOATHYEeCKAS CTAAUA

Ecian IOCTYILUVICHHE sJa B OpPraHusM MNpoaoJizkacrTCsa, TO Ppa3sBUBaACTCA CacAyrolIas,
OUCHHOIMUYECKAs cmaduﬂ, KOTOpas XapaKTepUu3yeTcsi pasBUTUEM My‘lHTeJILHOﬁ OABIIIIKU.

I[leﬂHl/Ie BHaYaJi€e CTAaHOBUTCH YaCTbIM, 3aTEM OAbIIIKAa npnoﬁpeTaeT HHCHHpaTOprIﬁ XapakrTep.
HapaCTamT 00Jb 1 YYBCTBO CTCCHCHHUA B I'PYIAH. 3arpyzmHH1>1e 0011 HOCHT CTeHOKapIH/ITI/I‘IeCKI/Iﬁ
XapakrTep. Taxmcapzmﬂ CMCECHACTCHA 6paz(m<apzmeﬁ, IIYJbC CTAHOBUTCH PEAKHUM, HAIIPHAKCHHBIM.
YcunuBaercs cj1ad0CTb.

Co cTopoHBI CO3HAHMS BHA4YaJjie 0TMeYalTCsd BO30Yy:KIeHue, 0eCMOKOMCTBO, MYYUTEAbHbIN cTpax
CMepTH, 3aTeM CO3HAHHE Pe3K0 yrHeTaeTcsl, 10 KpaTKoBpeMeHHOi#l ero morepu. HaOuaromaercs
mujpuas. Mo:xker ObITh pBOTa. KO2KHBIE OKPOBBI M CJAM3UCTHIE 000JI0YKH MPUOOPETAIOT PO30BYIO
OKPAaCKY.

C npekpanieHueM NMOCTYIUIEHHS 1/1a B OPraHU3M CHMIITOMBI NMOPA’KEHNST OTHOCUTEIbHO OBICTPO
(B Teuenue 30-60 muH) oci1abeBalOT, a Yepe3 HECKOJIbKO YaCOB IMPOXOAST OKOHYATEJIbHO, HO B
TeueHue 1-3 qHeH mocJie ITOro COXpaHsieTcs oulyuieHue oomen cjaadocTu, pa3ouTOCTH, 0ECIIOKOST
roJIOBHbIE 00,1, 0011 B 00/12CTH CepALa, MOXKET ObITh JIETKOEe PACCTPOMCTBO MOXOIAKH.

Craaueil HapyuieHHsl AbIXAaHUS OTPAHUYUBAKOTCH, KAK NIPABUJIO, IOPAKEHHUs CPeHel CTeleHH
THKECTH.



Dyspnoeic stage

If the poison continues to enter the body, the next stage develops, the dyspnoeic stage,
characterized by the development of dyspnoea.

Breathing becomes rapid at first, with dyspnoea becoming inspiratory. The pain and tightness in
the chest increase. The chest pains are angina pectoris. Tachycardia changes to bradycardia and
the pulse becomes infrequent and strained. Weakness increases.

There is excitement, restlessness and an excruciating fear of death at the beginning, and then the
consciousness is sharply reduced to a short-term loss of consciousness. Mydriasis is observed.
Vomiting may occur. The skin and mucous membranes turn pink.

With the cessation of poison ingestion, symptoms subside relatively quickly (within 30-60 minutes)
and disappear completely in a few hours, but after 1-3 days a feeling of general weakness, fatigue,

headache, heartache and possible gait disturbances remain.

Poisoning of moderate severity is usually limited to the respiratory distress stage.



CynopoxHasi craaus

IIpu nanbHelIeM NOCTYIJIEHNH SI1a TUCITHOITHYECKAS CTAIMS CMEHSIETCHA CYOOPOIHCHOMU.
Co3HaHue yTpauuBaeTcsl, MOPAKEHHBIN MaJaeT, pa3BUBAKTCH KJIOHHUKO-TOHHMYECKHUE CYI0POru ¢
npeodIaJaHueM TOHHYECKOr0 KOMIIOHEHTAa. B 3TOT mepmox KoKHbIe NMOKPOBBI M CJAM3HCTbIE
000/104KH TPHOOPETAIOT PE3KO-PO30BYI0 OKPACKY, 3PAa4KH PpACHIMPEHbl, [Ia3Hble SA0J0OKH
BBINAYMBAIOTCA W3 IIa3HUI (3K30TajibM); KOPHeAJbHbIN, 3pauyKoBbId U JApyrue peduiekcbl
Pe3K0 CHUKEHBI.

N30 pra BhIACAsIETCH HE0OIBIIOE KOJIUYECTBO CAIOHBI. Ilynbc 3aMmensieHHbId (BarycHblil), A/l B
npeaeaax HOPpMbI WK MOBbIIEHO. /[bIXaHWe peaKkoe, ApUTMHYHOE.

Hepenko oTMe4ar0TCc HENMPOU3BOJIbHbIE MOYEHCITYCKaHNE U Hedexanus.

JANUTEJbHOCTD CYI0POKHOM CTAAUUA — OT HECKOJIbKUX MUHYT 0 HECKOJIbKHX YaCOB.
I[MapanuTnyeckas craaus

Eciau MeaunuHCKasi IOMOIIb B 3TOT MEPHOJ He OyleT 0Ka3aHa, TO BCJIed 32 CYIOPOKHOM
pa3BuBaeTcs napaiumuyeckas cmaous. Ilpmw 3TOM Cymoporn mNpeKpamawTcsi, MbIIIIbI
paccaadasoTcsa; HA0II0IATCA apedieKcusi, A IUHAMHUS.

JIbIXaHHe CTAHOBUTCH PeAKHM, MOBEPXHOCTHBIM, MpepbIBUCTBIM. Ilyibc yuyamaercs, Al
pe3Ko majaaer.

3aTeM HACTYHNAKOT NApPaJUY AbIXaTeJbHOI0 IEHTPA M OCTAHOBKA [bIXaHUSA, HO
MOCTPaAABUIEro B 3TOT MEPHO] ellle MOKHO CIIACTH.

Coycrs eme 3—5 MUH npeKpamaercs cepaevyHas 1eiTeJIbHOCTh, HACTYIAeT CMEPTh.

Hanuyue B KIMHMYECKOH KAPTHHE MHTOKCHKAIMHU CYIOPOKHOIO M MAPATUTHYECKOIO
MepPUoa YKA3bIBAET HA TsKeJI0e (KpaliHe TsuKes10e) MopakeHue CHHUJIbHOM KUCJI0TOM.



Convulsive stage

With further poison ingestion, the dyspnoetic stage changes to a convulsive stage.

Consciousness is lost, the affected person collapses and clonic-tonic convulsions develop with a
predominance of the tonic component. During this period the skin and mucous membranes turn
sharply pink, the pupils are dilated, the eyeballs bulge out of the eye sockets (exophthalmus);
corneal, pupillary and other reflexes are sharply reduced.

Small amounts of saliva are secreted from the mouth. Pulse is slow (vagus), blood pressure (BP) is
within normal or elevated. Breathing is sparse and arrhythmic.

Involuntary urination and defecation are not uncommon.

The duration of the convulsive stage varies from a few minutes to a few hours.

Paralytic stage

If medical treatment is not provided during this period, the convulsive stage is followed by
the paralytic stage. Convulsions cease, muscles relax; areflexia, adynamia are observed.

Breathing becomes sparse, shallow and intermittent. The pulse quickens and BP falls
sharply.

Respiratory center paralysis and respiratory arrest follow, but the affected person can
still be saved at this time.

After another 3-5 minutes, cardiac activity ceases and death follows.

The presence of a convulsive and paralysing period in the clinical picture of intoxication
indicates severe (extremely severe) hydrocyanic acid poisoning.



AHTHIOTHOE JIeYeHHEe

s OKa3aHus IKCTPEHHOM NMOMOIIH MOCTPaaBUIUM HUCIOJIB3YIOT
MeTreMonIoOMHOOpa30BaTe/il, KOTOPble OKHCJSIOT JIBYXBAJIEHTHOE JKeje30 TreMOrjio0uHa B
TPeXBAJIEHTHOE KeJIe30 MEeTreMOIJIO0MHA, ¢ KOTOPBIM CBSI3bIBAIOTCS HMAH-MOHBI B IJIa3Me KPOBH.

YMeHbIIIeHHE KOHIEHTPALMHM CBOOOAHBIX HMAH-UOHOB B IJIa3Me KPOBHM CIIOCOOCTBYET HX
BbIXOy U3 TKaHEH, B pe3yJbTaTe 4ero NpoucXoauT BOCCTAHOBIEHHE TKAHEBOI0 IbIXaHHUS.

Caenyer y4uTBHIBATBH, YTO METITeMOIIOOMH He CIOCO0EH NMEPEHOCUTh KUCJIOPOA U MPH €ro
COIEePKAHUU B KPOBH 0oJiee 25% BO3ZHHUKAET reMHYeCKasi THIMIOKCHUS.

B nagbHelnmeM KOMILUIEKC HAAH—METreMOIVIOOMH BHOBb HAYHMHAET pacnagarbcs, 4YTO
MOKET NPUBECTH NMOBTOPHO K PAa3BUTHI0 KAPTHMHbI MHTOKCHKANUHU. UTOOBI 3TOro mu30eKaThb,
HE00X0UMO YIAJIATh HMAH-UOHBI U3 OPraHU3Ma, YTO JOCTUTACTCH ¢ MOMOIIbLIO IPUMEHEHUA:

> JTOHATOPOB Cepbl (HATPUSI THOCYJIAb(AT);
> KETOHOB (eKCTPO03a, IVII0K03a);
> coeTUHEHMH Ko0aIbTA.
Takum 00pazoM, aHTHIOTHASI Tepanus MPOBOAUTCI KOMOMHUPOBAHHO:
v BHaYaJie ObICTPbIe METTeMOITIOOMHOOpa30BaTe Iu,
v a 3aTreM [eliCTBYWOIie MHOI0 MelJIeHHee, HO 00e3BpeXKMBAIOIIUE $II OKOHYATEJIbHO

AOHATOPbI CEPLI, aJbACIUAbI, COJIH KoOaJbTa.



Antidote treatment

For emergency care, methemoglobin-forming agents are used, which oxidise the divalent

iron of haemoglobin into the trivalent iron of methemoglobin, with which the cyan ions in plasma

bind.

A decrease in the concentration of free cyan ions in the blood plasma promotes their

release from the tissues, resulting in the restoration of tissue respiration.

Note that methaemoglobin is unable to carry oxygen and hemic hypoxia occurs when its

content in blood exceeds 25%.

Subsequently, the cyan-methaemoglobin complex begins to break down again, which can

lead again to a picture of intoxication. To avoid this, it is necessary to remove cyan ions from the
body, which is achieved by the use of:

>
>
>

>
>

sulphur donators (sodium thiosulphate);

ketones (dextrose, glucose);

cobalt compounds.

Thus, antidotal therapy is carried out in combination:

first the fast methemoglobin-forming agents,

and then much slower, but permanently detoxifying poisons - sulphur donors, aldehydes,

cobalt salts.



OO0mue NPUHIMIIBI TEPANTHA
Cneyugpuueckaa (anmuoomnasn) mepanusi:

»MeTreMorioonnoopaszosareau (Hartpuss HUTPUTI1% pactBop no 10-20 MJ1 BHYTPUBEHHO) MJIM
anTunuan 20% - 1 mu1 B/m

> 10HaTOPbI cepbl (HaTpus THOCYJIb(paT 30% pacTtBop no 40—50 M1 BHYyTPMBEHHO);

> ajbJAeruabl U KeToHbI [aexcTpo3a (I1roko3a) 25% pactBop mo 40—50 M1 BHYyTPHUBEHHO] ;

»coJiu KoOaabTa (ruApokcukodajsaMuH 1mo 200 Mr/Kr BHyTPHBEHHO).

/lna ycunenua oeiicmeusn anmuoomoé — 2unepoapuyeckaaoKCuzeHayusl.
Cumnmomamuueckana mepanus:
> nojjiep kanne ;Ku3HeHHo Ba:kHbIX pyHkuuii: UBJI, HenpsaMoii maccask cepana;

» koppekuusi pH kpoBu — HaTpusi THAPOKAPOOHAT;
»NIPU YTHETEHUH JbIXaHUS — JbIXaTeJIbHbIe AHAJIEeNTHKY;

»1JIs1 KOPPEKIUHN CepPIevYHOl JesATeJIbHOCTH — cepAeYHble IITHKO3WAbI, NPU OpaguKapaium —
ATPONUH;
» KYyNIHpPOBaHHUe CY10POKHOTO CHH/IPOMA — auasenam (cemykcen),

oOpoMauruapoxJopdenmindeHzoauasenut (penasenam);
> NPoPUIAKTHKA MTHEBMOHUH — aHTHOHOTHUKH.



General principles of therapy
Specific (antidote) therapy:

»methemoglobin-forming agents (sodium nitrite 1% solution 10-20 ml intravenously) or
anticyan 20% - 1 ml intravenously;

»sulphur donators (sodium thiosulphate 30% solution 40-50 ml intravenously);

»aldehydes and ketones [dextrose (Glucose) 25% solution 40-50 ml intravenously];

»cobalt salts (hydroxycobalamin 200 mg/kg intravenously).

Hyperbaric oxygenation to enhance the effect of antidotes.
Symptomatic therapy:

»maintenance of vital functions: artificial lung ventilation, indirect heart massage;

»correction of blood pH - sodium bicarbonate;

»respiratory depression - respiratory analeptics;

»cardiac correction - cardiac glycosides, bradycardia - atropine;

»convulsion control - diazepam (seduxen), bromodihydrochlorophenylbenzodiazepine
(phenazepam);

»prevention of pneumonia - antibiotics.



DTAMHOE JJCUCHUE

IlepBas nomob

HaneBanue IIpoTHUBOrasa

IepBuunas > Ilpu yrHereHMH cepAedyHOH AesiTelbHOCTH — 1 M HHKeTamMHJIA
H0BpavYeOHasn (KOpaAUaAMHUHA) MOAKOXKHO.
MOMOIIb
» HHraasimusi KHCJ0poaa.
> Ilpu nepopajibHOM OTpaBJieHUN — 0€330H/10B0O€ MPOMBbIBAHHE 7KeTYIKA
IepBuunas Heotio:xxHbI€ MEeponpuATHS
BpadeOHas
MOMOIIb > Bgaenenne 10 ma 1% pacrBopa Harpuss HutTputagp u 30% pacTBopa
HaTpus THOCYIb(paTra 1o SO M1 BHYTPUBEHHO.
»> Ilpu ocrtpoii abIxaTejbHO#i HexocTatouyHoct — 2-3 ma 1,5% p-
PAa3TUMHU30/1a BHYTPUMBILICYHO UJIM BHYTPUBEHHO.
> Ilposeaenne UBJI, unraasiuus Kucjaopoaa.
> BBeneHne cepaevuHO-COCYIMCTBIX CPEICTB: NMPH 0CJAA0JEHUH CepaedHOit
AEATeJIbHOCTH — 1-2 MJI KOPAMAMMHA MOAKOKHO MJIM BHYTPUMBILICYHO;
npu kosutance — 1 mur 1% pacrBopa me3aToHa BHYTPUMBbILIEYHO.
> IIpu mepopajibHbIX OTPaBJEHHUSIX — 30HI0BO€ NMPOMBIBAHHME JKeJYIKa,

NpUMEeHeHHue copOeHTa.

MeponpusiTusi, KOTOpbie MOT'YT ObITh OTCPOY€HBbI:

® npu BbipaskeHHOU Opagukapauu — 1 mi 0,1% p-pa aTponuHa MOAKOKHO;




Staged treatment

First aid * Putting on a gas mask
Primary » In case of cardiac depression, 1 ml of nikethamide (cordiamine)
paramedical care subcutaneously.
» Inhalation of oxygen.
> In oral poisoning - gastric lavage without a tube
Primary Emergency measures
medical care
» Administration of 10 ml of 1% sodium nitrite and 30% sodium
thiosulphate solution 50 ml intravenously.
» In acute respiratory failure 2-3 ml of 1.5% etimizol solution
intramuscularly or intravenously.
» ALYV, oxygen inhalation.
» Administration of cardiovascular drugs: in weakened cardiac activity - 1-
2 ml cordiamine subcutaneously or intramuscularly; in collapse - 1 ml of
1% mesaton solution intramuscularly.
> In oral poisoning - gastric lavage with a tube, use of sorbent.

Measures that can be postponed:

e in severe bradycardia 1 ml 0.1% atropine subcutaneously;




CHCHHaJIPBHpOBaHHaH
IMoOMOIIb

>

IPOAOJIZKCHHUEC AHTHIOTHOM TEPpaAIlNH;

npu OJH— annmapaTtHoe AbIXaHue, NMPUMEHEHHE bIXaTeJbHbIX

AHAJICIITUKOB,

npu OCCH: npeccopubie amunbl [1 ma 1% pacrBopa mMe3aToHa
BHYTPHMBEHHO|, cepaeyHble NIUKO3UAbI [cTpodanTHH-K, JaHabIIIA

JucTtbeB IIMKo3ua (Kopriitukon4)|,

uH}y3uoHHas Tepanus [400-800 mu xexkcrpana (cp. moJs.macca S0
000-70 000) (MOUIVIIOKMHA) MJIHA TeMOo/ie32a BHYTPUBEHHO |

IlopaskeHHbIe cCpelHEel CTeNeHN TAXKECTH IBAKYMPYIOTCS CHS, BO BTOPYIO O4Yepelb, KaK
NPaBUJI0, CAHUTAPHBIM TPAHCIIOPTOM.

TsaxenonopaxeHHbIe

IBAKYHPYIOTCS Jieka, B IEPBYI0 O4Yepeb,

TPAHCIIOPTOM C CONMPOBOKIAANIIINMMH.

CaHUTAPHBIM




Specialised care » continuation of antidotal therapy;

» in acute respiratory failure (ARF): machine breathing, use of
respiratory analeptics;

» in acute cardiovascular failure (ACF): pressor amines [1 ml of 1%
mesaton solution intravenously], cardiac glycosides
[strophanthine-K, lily of the valley leaf glycoside (Corglicon)],

> infusion therapy [400-800 ml dextran (mol.wt 50,000-70,000)
(polyglucin) or haemodez intravenously].

Patients with moderate poisoning are evacuated sitting up, in the second instance, usually

by ambulance.
Patients with severe poisoning are evacuated lying down, in the first instance, by
ambulance with an attendant.




Bonpoc 3 Ilnanuabl
Question 3 Cyanides



OcTpasi MHTOKCHKALMS, BbI3BAHHASI NMPHEMOM BHYTPb WJIH BJbIXaHHEM LHAHMCTHIX
COeMHEHUI. JTO XMMHYECKHEe BellecTBa, CO Aepxkamue crnenupuuecKnii KOMILUIEKC a30Ta U
yriepozaa.

KimHuyeckasi KapTuHa pa3BHBaeTcsi crpeMureqbHo 4epe3 15-30 mumuyr. OTrmeuaercs
OHEMEeHHe CIM3MCTbIX, METAIMYECKUIl NMPUBKYC BO PTY, CAaBJIeHUE B I'PyIH, o0mias cjaadoCThb,
HApPYLIEHUS AbIXaHHSl, CO3HAHMSI.

Ilo3:ke pa3BHBAKTCH CyIl0pPOrH, OpagMKapausi, OCTAHOBKA PeCHUPATOPHONW W CepaedHOoi
HesITeJIbHOCTH.

IlaTosiorusi AHArHOCTHpPYETCA 1O /JAHHBIM aHaMHe3a, 3amaxy TrOPbKOI0 MHHIAJS,
HCXOASIIIEr0 OT MOCTPAJAABIIEr0, XapaKTepHOMY HA00py NPU3HAKOB.

IIpu mocTyn/jieHMu B OPraHU3M BbI3BIBAKOT OCTPEHIIYI0 HHTOKCHUKALUIO, KOTOpasi B 85-90%
CJIy4aeB 3aKAHYHUBaeTCH rudesbI0 MOCTPa aBIIero.

CBoeBpeMeHHOE OKa3aHMe MEeIUIIUHCKOM MOMOIIIHM CHUKAET JIETAJIBbHOCTB 10 30-32%.

YTo Takoe Llnanug?

Luanudsr — conu
YuaHUcmoeodopoduoii
{cununbroli) kucnomor. LlnaHwna - 370 xuMmyeckmni NpoayKT, KOTOPbIN
Npoun3BOANTCA KakK MPUPOAHBIMK, TaK U
MPOMbILLNEHHBIMW UCTOYHUKAMMU.

Linanug cywectsyeT B He60NbLIMX KOAUYECTBAX B

npupoge, Hanpumep, B MUHAane, Abnokax v barate.

Huanud xtuaus (KCN) —
cunuHeliwut
Heopaanuieckuii 7o,
fpu nonadaxuy yepes
nUuesapumenbHoili

Mparm cmepmensHon ﬂ e~
P . P o
d03a dnn Yenosexa _ Y VL~ el
mq‘gﬂgem 1,7 me/ke. flomeHyuansHO CMepMmenbHAR 8030 5'; %

yuarucmoeo xanus (140 me) \_,L/ 4 J

HCN + KOH - KCN + H,0



Acute intoxication caused by ingestion or inhalation of cyanide compounds. These are
chemicals containing a specific complex of nitrogen and carbon.

The clinical picture develops rapidly after 15-30 minutes. There is numbness of mucous
membranes, a metallic taste in the mouth, chest congestion, general weakness, respiratory
disorders, consciousness.

Later on, convulsions, bradycardia, respiratory and cardiac arrest occur.

The pathology is diagnosed by past medical history, the smell of bitter almonds coming from
the affected person, and a characteristic set of symptoms.

When ingested, it causes acute intoxication, which is lethal in 85-90% of cases.

Timely medical care reduces the mortality rate to 30-32%.

[

s
[l

| What is Cyanide?

Cyanides are salts of
hydrogen cyanide

R eyanic acid). Cyanide is a chemical product that is produced by

both natural and industrial sources.

Potassium cyanide (KCN)
is the most inorganic

poison. Ingestion through
the digestive tract has a
lethal dose to humans of
1.7 mg/kg.

Cyanide exists in small quantities in nature, for
example in almonds, apples and yams.

Potentially lethal dose of potassium P .
cyanide (140 mg) | \J»._/ = -,17

LHCN + KOH > KCN + H,0 Q

r i il



NHTOKCHMKAIMS BO3MOKHA IPU OTKA3e OT MCHOJb30BAHHUSA H30JMPYIOIIMX YCTPOWCTB,
OTCYTCTBMH KOCTIOMAa XMMHUYECKON 3a1IIUThI, YPE3MEPHO BHICOKOM KOHIEHTPAUN TOKCUKAHTA.
Jlpyrue npuyuHbI:
> Boennoe npumenenue. Jxcmiayaranus nuaHuaoB kak bOB orpanmyeno. Cmecu Ha ux
OCHOBe 00J121al0T BBICOKOH JIETY4eCTbI), He MOIYT CO31aBaThb y IOBEPXHOCTH 3€MJIH [10JIT0
COXpaHsIIouIeec BHICOKOKOHICHTPHUPOBAHHOE 00/1aKO.

> Cyuyuo. IIonbITKH CAMOCTOATEJIBHO YUTH M3 KU3HU € MOMOIILI0 HUAHUCTBLIX COCIUHECHUH
perucTpupyrrcs peako. Yacrora ux Becrpedyaemoctu He npesbimaet 0,2-0,3% ot o0miero umciia
CaMOYOHUICTB.

> Kpumunanvuvie ompaenenus. C nejJbl0 yOMHCTBA 4YeJOBEKA NPUMEHAKT IMHAHMCTBIN
kaguid. CmeprenbHasa go3a — 0,7 mr/kr maccel Tesa. Ilorepss co3HaHMsI HACTymaer 4epes
HECKOJIbKO MHHYT IOCJe mnpuemMa, cMeptb — 4Yepe3 5-15 muH. DP¢eKTHBHOCTHL MOAOOHOIO
CIoco0a KpaiHe BbICOKA, JIETAJbHOCTH NP YMbIILIEHHBIX OTPaBjieHusX Oau3ka K 100%.

> Iostcapor. 1lpu cropaHuu a30TOCOAEPKAMMUX MATEPUAIOB (IICHONOJNYPETAH, MOJUAMHU/BI,
IepcTh) o0pa3yercss HUAHUCTBIA Bogopoa. IIpoHukasi yepe3 KOKY WJIH AbIXaTeJbHbIE NMYTH, OH
BbI3bIBAET THkKeJble OTPaBjaeHUA. OObIYHO CHMIITOMBI IUAHU/IHON MHTOKCUKALIUM COYETAKTCH C
NPU3HAKAMH MOPAKeHUsl APYTMMH MPOAYKTAMHM TOpPeHUus (OKCHI M AHOKCHJA yrjiepoxa, ¢ocre,
cepocoaep:Kalue coeJMHeHH).

> Ilpenapamur anemeprnamuenoii meouyunst. I3BeCTHBI CJIy4an OTPaBJieHHsI MeIMKAMEHTOM
AMHMITAJUH, KOTOPbIH MO3UIMOHMPYETCS KAK MNPOTHBOOMYyXoseBoe. Coaep:KUT KOMIIOHEHTHI,
MeTa00JIUTOM KOTOPBIX SIBJIsIETCS MUAHUCTBIN Bogopoa. CeroaHsi 3anpenieHo K NPUMEHEHHIO BO
MHOTMX CTPaHax MUpaA.



Intoxication is possible if no containment equipment is used, a chemical protective suit is
not worn, or the concentration of the toxicant is too high.
Other causes:
> Military use. The use of cyanide as a chemical warfare agent (CWA) is limited. Mixtures
based on them are highly volatile, and cannot create a highly concentrated cloud near the ground.

> Suicide. Attempts to self-inflicted suicide with cyanide compounds are rarely recorded.
Their frequency does not exceed 0.2-0.3% of the total number of suicides.

> Criminal poisonings. Potassium cyanide is used to Kill a person. The lethal dose is 0.7 mg/kg
body weight. Loss of consciousness occurs a few minutes after ingestion, death after 5-15 minutes.
The effectiveness of this method is extremely high, the lethality rate in cases of intentional
poisoning being close to 100%.

> Fires. In combustion of nitrogen-containing materials (polyurethane foam, polyamides,
wool) hydrogen cyanide is produced. Penetrating through the skin or airways, it causes severe
poisoning. Symptoms of cyanide intoxication are usually accompanied by symptoms of other
combustion products (carbon monoxide and dioxide, phosgene, sulphur-containing compounds).

> Alternative medicine products. Cases of poisoning by the drug amygdalin, which is claimed
to be an anti-tumour agent, are known. It contains components whose metabolite is hydrogen
cyanide. Today, it is banned for use in many countries of the world.



Kunaccupuxanus

IHaTtosorus kaaccuguuupyeTcsi M0 HECKOJbKUM MapaMeTpaM:

»cmaousn (Ha4ajibHbIE NPOsIBJIEHUS, ObIIIKA, CYI0POrH, Iapajiny),

»npuyunsl (CyMuma, cjaydaiiHoe OTpaBjieHHEe NUAHUAAMH, NPOMbILILIEHHbIE KATacTpo(bl,
BOEHHbIE JeiiCTBHA),

»nymu npoHUKHoeeHus (MHTAJISUHOHHBbIN, IePOPaIbHBINH, TPaHCAePMAaJIbHBII),

»euo ompaenawuiezo azenma (CAHWIbHAS KUCJI0TA, HMAHUCTHIH BOAOPON).

Hau0oJs1ee pacnpocTpaHeHHBIM CYUTAETCS IeJIEHUE 10 CTeNEHU TAXKECTH 3200/1eBaAHUSA:
Jlerkas ¢popma

BoisiBiisieTcsl IPU HE0OJIBIINX YTEYKAX HMAHUCTHIX COEIMHEHU HA NPeANnPUsTUSIX.
Y nocrpagaBmIMX  BO3HHUKAET HE3HAYMTEJIbHOE  yXylIlIeHHMe CaMO4YyBCTBHA,
Nnporpeccupymoinee nNpu JJIUTEJIbHOM NPeObIBAHUN HA 3aPA’KEHHOM Y4aCTKe

Cpennersixkesnas popma

Hao6monaercst npu 10JIT0BpeMEHHOM HAXO0KIE€HUU BHYTPHU NMOMEIIEHUA ¢ KOHIEHTpauue
CHMHMJIbLHOM Kucao0Thl 0,02-0,06 mr/i.

XapakTepu3dyeTcsi YMepeHHbIMH (YHKIIMOHAJBLHBIMU HU3MEHEHHMSIMHM, KOTOpPbIe YyIaeTcs
MOJHOCTHI0 YCTPAHUTD.

Berpeuaercsi 'y mocTpajaBmIMX NPH MOXKape, a TaK:Ke Yy JIOAeH, HCHOJb3yIIIUX
npenaparbl HeHAYYHOW MeIUIUHBI.



Classification

The pathology is classified according to several parameters:

stage (initial manifestations, dyspnoea, convulsions, paralysis),

cause (suicide, accidental cyanide poisoning, industrial accidents, warfare)
route of entry (inhalation, oral, transdermal),

type of poisoning agent (hydrocyanic acid, hydrogen cyanide).

YV VYV

The most common division is based on the severity of the illness:

Mild form

Appears with small spills of cyanide compounds in plants.
Affected people experience a slight deterioration in well-being, progressing with
prolonged exposure to the contaminated area

Moderate to severe form

Observed with prolonged indoor exposure to hydrocyanic acid concentrations of 0.02-0.06
mg/l.

It is characterized by moderate functional changes, which can be completely eliminated.

Occurs in people who have been injured in a fire and in people using non-scientific
medicines.



Tsaxkenass popma

J{MarHocTupyeTcss NMPU KPUMHHAJIBHBIX M CYMUHMAAJbHBIX HHTOKCHMKanuax. Pa3zBuBaercs
IPd NEePOPATIbLHOM WIH TPAHCAEPMAJIbHOM MOCTYIUIEHHMH $/1a, KOIIa €ro KOHUEeHTpauus
pocturaet 0,5 Mr/JiuTp KpoBH.

CuMnTOMBI BBIPA’KeHbI MAKCMMAJIbBHO, BBICOK PUCK JIETAJIBLHOI0 Mcxoaa yepe3 30-60 MUHYT.

Kpaiine ts:kenas gopma (JierajbHasi)

OOHapy:KuBaeTcs, ecjiM COAepP:KaHUe TOKCHKAHTA B OKPYKAKIEM BO3AyXe COCTABJISIET
0,1-0,55 mr/n niam mocJie mepopajibHOro npuema 45-70 mr.

CkopocTh HACTYIJIEHHSI HECOBMECTUMBIX € KM3HBIO 3¢ deKTOB 3aBHCUT OT J03MPOBKH
si/1a, BAPbUPYETCS 0T HECKOJIbLKHUX MUHYT J0 OJJHOT0 Yaca.

CuMnTomMbl OoTpaBJICHUA

OTpaBiieHUe B MOJIHUEHOCHOU WIH 3amedieHHou (opMe.

Hpu monnuenocusvix pasHOBUAHOCTAX ¢ MHTAJISIUMOHHBIM IMOCTYILICHHEM $1/1a JIATEHTHBIN
nepuoa orcyrcrByer. /[0 mosiBjaeHUsI HAYAJIbHBIX CHMIITOMOB npoxoaut 120-180 cexyHn.

Kapruna oriimyaercsi CKOPOTEYHOCTHI0 U OyPHBIM pa3BUTHEM. Y 4YeJI0BeKAa BO3HHKAET
IMCUXOMOTOPHOEe BO30y:kaeHue. 1o npoaoskaerca 30-60 cekyna. Janee mocrpagaBmmii majaaer,
TepsieT COZHAHUE.

Ha0aronawresi CKOpOTEYHBbIE CyI0OPOrH, KOTOPbIe OKAHYMBAKTCH OCTAHOBKOM CepIeYHOH
aesiTeIbHOCTH M AbIxaHus. Ilepuoa ¢ MoMeHTa MOCTYIUICHHUS] /a2 A0 HACTYIJICHUS ACHCTOJIHU
cocraBjser 10-15 munyT.

IIpu ocmoTpe mnamMeHTa YACJAKT BHUMAHUE IBETY KOKHBIX IOKPOBOB, KOTOpbIE
COXPAHAIOT AJIYI0 OKPACKY Jaxe nmocJie rudeu. Bokpyr npucyrcrByer 3anax ropbKOro MUHIJIsl.



Severe form

Diagnosed in criminal and suicidal intoxication. Develops with oral or transdermal ingestion
of poison when concentrations reach 0.5 mg/litre of blood.
Symptoms are maximal and the risk of death is high after 30-60 minutes.

Extremely severe form (lethal)

Detectable when the toxicant content in ambient air is 0.1-0.55 mg/litre or after oral
ingestion of 45-70 mg.

The speed of onset of life-threatening effects depends on the dose of the poison, varying
from a few minutes to one hour.

Symptoms of poisoning

Poisoning in peracute or delayed form.

There is no latent period in the peracute varieties with inhalation poison ingestion. It takes
120-180 seconds before the onset of symptoms.

The picture is rapid and violent. The person has psychomotor agitation. This lasts 30-60
seconds. The affected person then falls and loses consciousness.

Rapid convulsions occur, ending in cardiac and respiratory arrest. The period from
ingestion of the poison to asystole is 10-15 minutes.

On examination attention is paid to the colour of the skin, which remains scarlet even after
death. A bitter almond odour is present all around.



3amMe/yieHHOE OTPaBJIeHNEe IIMAHUIAMU Mporpeccupyer B 4 3Tana

1 3Tan

CHavaia y O0OJIbHOTO MOAABJSIETCH NMPUBKYC MeTAaJJIa BO PTY, OHEMEHHE
CJU3HUCTBIX 000/104€K 3€Ba, 0011 M YYBCTBO TAKECTH B NMPOEKIIMH Cepala.

Pa3BuBaercsi cuiibHasi roJioBHasi 00Jib, pBOTa M TOINHOTA, NMPUTYIJIEHUE
BHUMAHUS, HIYM B yIIIaX, YYBCTBO OMEeHM MYJIbLCA HA BUCKAX.

IIpucyrcTByeT HapylmieHHMe KOOPAMHAIIMU, TO0JOBOKpY:KeHUe. YesioBek
HCHBITHIBAET CTPaX cMepTU. O0bEKTHBHO ONPEAETAITCH TAKHEe CUMIITOMbI, KAK
rUnepcaJuBalMs, TAXUKAPAUA, HE3HAYUTE/IbHASI THIIEPTOHUS.

2 3Tan
(AUcnHO03)

IlposiBisieTcsi  ycuJieHMeM  MMeEKIIEHCHd  CUMIOTOMATHKH, DIY0OKHM
HapyuieHueM JabIXxaHusi. ObIIIKAa HHCIIUPATOPHAS, € JVIUTEJIbHBIMU MAay3aMHu.

Bo3Hukaer 3k30¢TajibM, Nporpeccupyomas opaguKapaus.

Hapacrtaer cynopokHasi aKTHBHOCTb. Y NOCTPAJaBIIEr0o 00HAPYKUBAKTCH
(pudOpuUIIATOPHBbIE MOAEPTUBAHUS MbIIIEYHBIX BOJIOKOH.

Ko:xka mnpuoOperaer spKO-po30BbIii 1LBET, MNOPOl 3TO MNPUBOAUT K
AUATHOCTHYECKHM OIIHOKAM

3 3Tan
CYAOPOKHBIN

Hpucryn anurcss 30-40 cekyHa, XxapakTepu3yercsi KJIOHHUKO-TOHUYECKUMM
COKPALICHUSIMH, IPUKYCHIBAHNEM HA3BIKA.

Jbixanue mnpepbiBaercd. BHe cyzopor pecnupaTropHas aKTHBHOCTb
HApylLIeHa: BJAOXH 3arTpylHeHHbIe, AaPUTMHUYHbIC, C JOJIOBPEMEHHbIMHU
3aep:;KkkaMu. B nponecc BK/IO4YaeTcs BCIOMOrarejibHass MyCKYyJIaTypa.

4 rTan
napajuaruyde
CKUM

ConpoBoxkaaercsi 00IIUM MAPAJINYOM € yTpaToii pediekcoB M BcexX BHJIOB
YYBCTBUTEJbHOCTH. BO3MOKHA HeNmpon3BoIbLHas JedeKanus, MOYEHCIIyCKAHME.




Delayed cyanide poisoning progresses in 4 stages

1 stage

At first, the patient has a taste of metal in the mouth, numbness of the
mucous membranes of the pharynx, pain and heaviness in the projection of the
heart.

Severe headache, vomiting and nausea, attention deficit, tinnitus, feeling of
pulse beating at the temples develop.

There is a disturbance of coordination and dizziness. The person has a fear
of death. Objectively, symptoms such as hypersalivation, tachycardia, mild
hypertension are detected.

2 stage
(dyspnoea)

It is manifested by an exacerbation of the existing symptoms, a deep
disturbance of breathing. Dyspnoea is aspiratory, with long pauses.

Exophthalmus occurs, progressive bradycardia.

Convulsive activity increases. Fibrillatory twitching of muscle fibres is
detected in the affected person.

The skin turns a bright pink colour, sometimes leading to diagnostic errors.

3 stage
convulsive

The episode lasts 30-40 seconds and is characterised by clonic-tonic
contractions, tongue biting.

Breathing is interrupted. Outside the convulsion, respiratory activity is
impaired: breaths are laboured, arrhythmic, with prolonged delays. Auxiliary
muscles are involved.

4 stage
paralytic

General paralysis with loss of reflexes and all senses. Involuntary defecation
and urination are possible.




OcaoxHeHus

PacnpocTpaHenHoe NMocJIeICTBHE IUAHUTHOM MHTOKCUKAIIMY Y BLKUBIINX MANMEHTOB —
TOKCHYeCKad JHuedasonarus, Bo3HUKawmas B 75-80% ciy4yaes.

Ilpu JierkoM TeYeHMH NOCTPAAABIINE KAJYIOTCH HAa HedaJirui, roJIOBOKpPYKeHUe,
YXyILLIEHHE CHA, 0CJ1a01eHne padoToCIIOCOOHOCTH.

Tszken0e nmocJieICTBHE MEPEHECEHHOT0 IK30TOKCMK03a — CHUKEHNE YPOBHSI YMCTBEHHOTO
pPa3BUTHS BILUIOTH 10 MOJIHOW yTpaThbl JeecrnocoOHOCTH. [Ipy MHTaJSIIUOHHBIX OTPABJIEHUSX Y
20-25% 00JbHBIX [UATHOCTHPYETCH IMHEBMOHHUS, OOYCJIOBJICHHAs HAapylIeHMEM CHHTe3a
cypdakTanTa u ra3o000MeHa B JIETKHX.

KuciaopoaHoe rojiogaHue M TOKCHYECKHE MeTA00JUTbI, KOTOpPbie 00pa3yloTcsi HM3-3a
HAPYUIEHUS TOMEOCTAa3a, HHOINA NMPUBOAAT K MOPAKEHUIO cepAna. Y namueHta (popMupyroTcs
0J10KaIbI NPOBOAMMOCTH, BIIOCJIEACTBHM NMPOSIBJIAIOIINECS BOSHUKHOBEHHEM aAPUTMHH.

MaccuBHas 1eCTPYKIMS BHYTPHCEPAEYHBIX MyTell TPAHCIOPTUPOBKH UMITYJILCA TPedyeT
ycTaHoBKHM Kapauoctumyastopa. B 0,3-0,4% ciaydyaeB nuarHocrupyercs MHGpapKT MHOKapaa,
¢GopMupoBaHue 30HbI HILIEMUU



Complications

A common consequence of cyanide intoxication in surviving patients is toxic
encephalopathy, occurring in 75-80% of cases.

In a mild course, survivors complain of cephalgia, dizziness, sleep disturbance and
impaired ability to work.

A severe consequence of exotoxicosis is reduced mental capacity to the point of complete
incapacitation. In inhalation poisoning, 20-25% of patients are diagnosed with pneumonia due to
disruption of surfactant synthesis and gas exchange in the lungs.

Oxygen deprivation and toxic metabolites produced by homeostasis disorders sometimes
cause heart disease. The patient develops conduction blockages, subsequently manifesting as
arrhythmias.

Massive destruction of intracardiac conduction pathways requires a pacemaker. In 0.3-
0.4% of cases, a myocardial infarction is diagnosed and an ischaemic zone is formed



Jleuenue

KonTHHreHT HAa MDD

CumMnrombl O0beM U BUJ JiedeOHBIX MEPONIPUATHI
Jorocnu- | I'ocnmura
MOpakKeHust . 8
TAJbHbIH | JIbHBII
AHTHHMaH]l.0 /K WM AMWIHUTPUT B aMmyJax s JL,C, T -
BAbIXaHUS (MOKHO ITIOBTOPHO)
Bce snna, OounabHoeE NMPOMbIBAHHUE BOJIOM, MbLJIbHBIM JILLC, T -—-
HOCTYHIHEB= | hacTBOpPOM paH WM ccaguH
1mMe U3 oyara »
IToxou, Temio JILLC, T -—-
HNHraassuus KucJaopoaoM JLC, T -—-
CuibHas IToxoi, Temnio CT C.T
O/bIIIKA
a ’ Anmuoomnas mepanus:
3aMeJieHne
» BHayaje 1.0 aHTHHMAaHA I/K WJIH BAbIXaHue 5-8
nyJibca,
TOWIHOTA, KaneJb AMUJHUTPUTA HA BaTKe
pBOTA, > 3arem: 10-15 ma 2% p-pa HaTpusi HUTpaTa B/B
paciuypenue |MeaJieHHO (CKOPOCTh 2.5-5.0 MJu B MuUHYTY) miau S0 mut CT C.T
3pa'KoOB, xpomocMoHa (1% p-p MeTnIeHOBOTO cCUHErO ¢ 25% p-
IKZ0PTAIBM, | non [II0KO3BIE
00J1b B
> 4depe3 3-5 munyt 30% p-p Hatpusi THOCyJb(aTa
odJs1acTH

cepana

B/B 2.5-5.0 M1 B MUHYTY




Treatment

Symptoms of

Scope and type of treatment measures

Contingent at the medical
evacuation post

poisoning
Pre-hospital | Hospital
Antizin 1.0 s/c or amyl nitrite in inhalable ampoules JLC,T -—-
All people | (can be repeated)
admitted | Flushing wounds or abrasions thoroughly with water JLC,T ===
from the | o1 soapy water
centef‘ Of, Rest, warmth JLC, T -
contaminatio
n Oxygen inhalation JLC,T -
Severe Rest, warmth CT C.T
SRIIOCE, Antidote therapy:
SIOIIV:SSE:’ISe’ » first 1.0 anti-cyanine s/c or inhalation of 5-8 drops
vomiting, of amyl nitrite on cotton wool
dilated » afterwards: 10-15 ml of 2% sodium nitrate solution
pupils, i/v slowly (rate 2.5-5.0 ml per minute) or 50 ml of CT C.T
exophthalmu | chromosmon (1% methylene blue solution with 25%

s, heart pain

glucose solution
later 30%
solution i/v 2.5-5.0 ml per minute.

» 3-5 minutes sodium thiosulphate




KonTuHreHT HAa IMD

CumMnToMbl O0beM U BUJ Jie4eOHbIX MePONIPUATHI
Horocnu- | I'ocnmura
MOPAaKeHUs 9 .
TAJbHbIH | JIbHBII
C1abuIii JuoxodansroBas coib I/ATA 40 mua 1.5% p-pas/s,
nysibc, Hu3koe | 9epe3 2-3 MHHYTHI HOBTOPHO 110JI0BHHY TOT0 C, T C, T
Al KOJIMYeCTBA MO0A KOHTpoJieM A/l
Me3zaton 1.0 1% p-p B/M
Hodpamun 5.05% p-p B 200 M1  HM30TOHMYECKOTO P- - C.T
pPaB/B KaneJabHONOA KOHTpoJem A/l
Ocrpast Hopaapenamun 1-2 ma B 500 mu 5% p-pa DIIOKO3bI — C,T
CepAeYHO-
B/B KaneJbHOIOA KOHTpoJeM A/l
s I 2.0 10% p-p B/ / C,T
T yiab(poxamdpoxauH 2. o P-p B/M uJju n/K , -
HOCTb M A¢penpun 1.0 5% p-p B/M C,T C,T
MOpAaKeHue " "
e Crpodantun 0.5 ma 0.25% p-p B 20 ma 5% p-pa - CT
IVIIOKO3bI WM H30TOHUYECKOI0 p-pa
Hananrun 10-20 ma B 50-100 ma 5% p-pa riIroko3bl - C,T
B/B MeJICHHO
Jlazukc 40 mr u 0oJ1ee C,T CT
OxcureHorepanus CT CT




Symptoms of

Scope and type of treatment measures

Contingent at the
medical evacuation

poisoning post
Pre- .
hospital Hospital
Weak pulse, | EDTA dio-cobalt salt 40 ml 1.5% solution i/v, half this
low blood amount repeatedly after 2-3 minutes with BP control C, T C, T
pressure (BP)
Mesaton 1.0 1% solution i/m
Dopamine 5.05% solution in 200 ml isotonic solution - C.T
i/v by drip with BP control
Acute Noradrenaline 1-2 ml in 500 ml of 5% glucose solution - C,T
cardiovascular |, “ .
. i/v by drip with BP control
failure and - —
lung injury Sulfocamfocaine 2.0 10% solution i/m or s/c CT -—-
Ephedrine 1.0 5% solution i/m CT CT
Strophanthin 0.5 ml 0.25% solution in 20 ml 5% --- C,T
glucose or isotonic solution
Panangin 10-20 ml in 50-100 ml of 5% glucose - C,T
solution i/v slowly
Lasix 40 mg or more CT CT
Oxygen therapy C,T C,T




CuMIITOMBI

O0beM u BUJ Jie4eOHbIX MEPONIPUSATHH

KoaTuarent ua O MDD

Morocnu- | I'ocnmurta
nopakeHust . .
TAJbHBIA | JIbHBIA
HUBJI ¢ IIAKB 20-30 mM Boj CT. CT CT
Lo I'emapun no 5000 E/l 4 pa3a B 1eHb B/M -—- C,T
cepaevyHo-
cocymucras | Tpenran mo 1.0 1 pa3 B 1eHn B/B - CT
HEAOCTATOT | Hyrpocopoua 0.02 r 3 pasa B neHb C,T C,T
HOCTb U
nopa:xkenune | Kopundap o 0.02 r 2 pasa B 1eHb C,T C,T
JETIHX Butamuns E, B6, B1, C, PP C,T
To ke, a TaKKe -—- CT
Oxcurenorepanus - T
Hamuoo.1ee I'mnepOapuyeckass OKCUreHAUS -—-
IIKREIBIE Buramun B12 go 1000 Mkr B cyTKH B/M T T
caydau
nopaskenunsi | Huroxpom C 20-40 mu 0.25% p-pa T T
KoxapoOokcuiasza 100-200 mr B/B T T
Nurydanus Tpaxeun T T




Symptoms of

Scope and type of treatment measures

Contingent at the
medical evacuation

poisoning post
Pre- .
hospital Hospital
Artificial lung ventilation (ALV) with positive end- C,T C,T
Acute expiratory pressure (PEEP) of 20-30 mmAg.
cardiovascular | Heparin 5000 IU 4 times per day i/m — C,T
failure and

lung injury Trental 1.0 once per day i/v - C,T
Nitrosorbide 0.02 g 3 times per day CT CT
Corinfar 0.02 g 2 times per day C,T C,T
Vitamins E, B6, B1, C, PP -—- CT
Same -—- CT

Oxygen therapy --= T

The most Hyperbaric oxygenation —
severe cases of [ ., . .
Vit B12 up to 1000 day i/ T T
poisoning itamin up to ng per day i/m

Cytochrome C 20-40 ml 0.25% solution T T

Cocarboxylase 100-200 mg i/v T T

Tracheal intubation T T




Bomnpoc 4 OrpaBjieHre MBIIIBAKOM M €ro
COeIMHEHUAMM
Question 4 Poisoning by arsenic and its
compounds



OCTpaﬂ HJIN XPOHUIECCKAA HHTOKCHKAIIUA, BOSHHUKAKOIIAsA IIPHA yHOTpeﬁJ'IeHI/II/I si/ia BHYTPb, 4
TaKKE €10 INOCTYIIVICHUHN UHTI'AJAIIMOHHBIM IIYyTEM.

OcHOBHBIE CHMMNTOMBI — BBIPA'KEHHAs [Auapesi, CUJIbHAasE 00Jb B KHUBOTE, PBOTA,
o0e3Bo:xxkuBaHne. Bo3MoOkeH mapajuTHYeCKUil BADUAHT, KOTOPbIil NMPOABJISIETCA MOTEpPeil ciyxa,
Cy10pOramMu, BOSHUKHOBEHHEM KOMBI.

MbIbsIK (AS) — MeTaJIOM/.

Ilo peyicTBMIO HA 4YejiOBEeYECKHH OpraHu3M HAIIOMHHACT THKCJIbIC MCTA/JIbI U HX COJIH.
H3BecTHO 00J1ee 6 ThHICAY OPraHuvYeCKuX M HCOPraHUYCCKHUX COCJMHEHUH ITOrO0 Beliecrea,
oﬁﬂanamumx Pa3/INYHbIM YPOBHEM TOKCUHYIHOCTH.

JleranbHas 1032 KOMIIOHEHTA B YMCTOM BH/e, IPUHSATASA NepopaJjbHo, coctaBiasier 0,3-0,6
rpamma.

PacnpochaHeHHble COCUHEHUSI — MbIIIbIKOBUCTHIN BOAOpOA U AHIruJaApma, apCCHHUT
HATpHusi, KaJus, KaJblus, 0CaApCOJI, MapHKCKasl 3€JICHb. OTpaBJIeHI/IH BCTPECYAKOTCA Cpeau
paﬁoTHI/IKOB nepeBooﬁpaﬁaTblBalomnx H CeJIbCKOX03SIMCTBEHHbIX npezmmeTuﬁ.

OTpaBiieHUsI MBIIIbSIKOM BO3HUKAKT Y COTPYIHUKOB OPraHU3ANMi, KOTOPbIe 3AHUMAKTCS
KOHCepBalnuel peBeCHHbI, 00pPadOTKOM XJIONKA, ONPbLICKUBAHUEM IOJIell HWHCEKTHIHIAMU,
coepKAIIMMHU AS.



Acute or chronic intoxication resulting from ingestion or inhalation of poison.

The main symptoms are severe diarrhoea, severe abdominal pain, vomiting and dehydration.
A paralytic version is possible, with hearing loss, convulsions and coma.

Arsenic (As) is a metalloid.

In its effect on the human body it resembles heavy metals and their salts. More than 6
thousand organic and inorganic compounds of this substance with various levels of toxicity are
known.

Lethal dose of the component in its pure form, taken orally, is 0.3-0.6 grams.

Common compounds are arsenic hydrogen and arsenic anhydride, sodium arsenite,
potassium arsenite, calcium arsenite, sarsol, Paris green. Poisonings occur among workers in

woodworking and agricultural enterprises.

Arsenic poisonings occur in the employees of organisations involved in wood preservation,
cotton processing, and the spraying of fields with insecticides containing As.



Jlpyrue Bo3MOKHbI€ PUYUHBI:

» Yemapeewue nexapcmea. JIJsi MoJIOCKAHUS TOPJIa MPH aHTHHE WHOIA MCMOJIb3YeTCS apCEeHUT
KaJIHsl, 00J1aJa0MMii AaHTHCENTHYECKNMMH CBOMICTBAMM.

» Kpumunan. TlpeacTaBUTEJM KPUMHHAJILHOIO MHPAa MOJIMEHIMBAKT MBIIIbAK C IeJbIO
yomiictBa. Kpome TOro, BemecrBo HepeaKo HCIOJIb3YeTCH IJIA COBEPLICHHS] CyHIIHIAJTbHBIX
MOMNBITOK.

» bvimoevie ompasnenus. Pa3BUBAKOTCS MPH CIy4aiiHOM MPOMIATHIBAHUM MbBIIIbAKA, KOTOPBIii
BHEIIIHE HATIOMUHAET caxap.

OTPABJIEHWE MbILLBbAKOM

\_-v/ g
L
g“- Mpu Npueme BHYTPb: MMeEHWe B rop/ie, MeTanMyeckmii NPMBKYC
BO PTY, PBOTa 3eneHoro ugeTa, obe3ssokuBaHue
* Npu BABIXAHMM apcuHa: CNa3m ropTaHW, OTEK Nerkux, ocTpas
noYeyHas HeAOCTAaTOYHOCTb Ha TPETBM CYTKM
* XpOHM4YECKoe  OTpaBneHue: HeaoMOoraHue, YTOMIAEMOCTb,

dHeMHKA.




Other possible causes:

» Obsolete medication. Potassium arsenite, which has antiseptic properties, is sometimes used to
gargle the throat for angina.

» Crime. Members of the criminal underworld use arsenic for the purpose of murder. The
substance is also frequently used in suicide attempts.

» Domestic poisoning. Developed by accidental ingestion of arsenic, which looks like sugar.

"‘/_ ARSENIC POISONING ~—

-« If swallowed, burning throat, metallic taste in mouth,
green vomiting, dehydration
e If arsine 1s inhaled: laryngeal spasm, pulmonary
edema, acute kidney injury on the third day
 Chronic poisoning: malaise, fatigue, anaemia

L

-




OTpaBiieHHe MBIIIBSKOM MOApa3aessiercs no ¢gopme TeyeHus.
Pa3im4aT Kuuweuno-mokcuueckui U napaiumuydeckiuili TANbI 3200J1eBaHMSI.

IlaTosiorui0 Tak:ke JeJsiT MO BHAY TOKCHYECKOr0 AareHTa (MHTOKCHKAIMS YHCTHIM
BeIIeCTBOM, €r0 HEOPraHUYECKUMU WJIH OPraHUYeCKUMU KOMILJIEKCAMH).

Bo3moxkHa cucTeMATH3alUUA MO CTENEHH THAXKECTH MopakeHus (TsoKe0e, CpexHeTsKeN0e,
JeTajJbHoe, JIErKoe).

HauboJsbee npakTuyecKkoe 3HAYEHNE UMEET CTPYKTYPUPOBAHUE N0 XapaKTepy NATOJOTHA

Octpas popma
Omnpenensiercsl SBHLIMH HAPYUIEHUSAMHU B Pa00Te HECKOJbKNX BHYTPEHHUX OPTaHOB.
IIpucyTCTBYIOT CHMITOMBI TOPAXKEHUSI TOJOBHOTO MO3ra, KHIICYHHKA, KeJIYIKA,

peCMPaTOPHOIO amnmapara, no4ekK, CUCTeMbl KPOBH, CEPAEYHO-COCYIUCTBIX CTPYKTYp. Umeer
HAMO0OJIbIIYIO JIETAJIBLHOCTDH NMPU OTCYTCTBHH CBOEBPEMEHHOI MeIUIIMHCKOH MOMOIIH.

IMoxocTpass ¢gopma

OTMeyarTcsl yMeEpeHHblIe M3MEHEHHUS [IeATEJbHOCTH HEPBHBIX TKaHell 0e3 SIBHOH
JKU3HEYTPOKAOIIEeH CUMIITOMATUKH.

HaOaronaercss CHUKEHHME HWHTELIEKTYAJbHBIX CHocoOHocTel, 3Huedasonarusa. Moryrt
00HAPYKUBATHCH HeJeTAJbHbIC COOM KOPOHAPHOIO0 PUTMA, TPYAHOCTH € ABIXAHUEM, CHUKEHHE
MAacCChl TeJIa, IePpUOoANYeCKHe A0JOMUHAIbHBIC KOJIUKHU



Arsenic poisoning is subdivided according to its form.
A distinction is made between infestinal toxic and paralytic types of the disease.

The pathology is also divided according to the type of toxic agent (intoxication with a pure
substance, its inorganic or organic complexes).

Systematization according to the severity of poisoning (severe, moderate, lethal, mild) is
possible.

Structuring according to the nature of the pathology is of most practical importance

Acute form
Defined by clear abnormalities of several internal organs.
Symptoms of involvement of the brain, intestines, stomach, respiratory apparatus, kidneys,

blood system, cardiovascular structures are present. It has the highest mortality rate if not
treated promptly.

Subacute form

There are moderate changes in nerve tissue activity without obvious life-threatening
symptoms.

Intellectual decline and encephalopathy can be observed. Non-lethal coronary rhythm
disturbances, breathing difficulties, weight loss, intermittent abdominal cramps may be detected



CuMnTombl OTpaBJICHUA

Kiaununyeckasi KapTMHA NPM MHTOKCUKALUM AS J0CTATOYHO MHOrooOpa3Ha, 3aBHCUT OT THIA
MOPAKAIOIIEr0 areHTa, ero J103MPOBKHU U NMEePUoa, B Te4eHHe KOTOPOro s/I MOCTYNAaJ B OPraHu3M
MoCTpajaBuIero.

70% oTpaBJ/ieHUll NMpPeMMYHIECTBEHHO MMeeT cuMNTOMbl mopaxenusi KKT. U3-3a oOuiabHOU
AUaped BO3HUKAET KAPTUHA 00€3BOKMBAHUSI.

IIpu3Haku mopakeHus APyrux CUCTEM:
ITHC: cnadocTh, HeaIeKBATHOE MOBeeHN e, CHUKEHNE MMaMATH, CyI0POrd, KOMa.
Iepughepuueckue nepevi:neiponamus, Cy;KeHue mojiei 3peHusi, 0011 B KOHEYHOCTSX.
Pecnupamopuwtii annapam: Kauiejb, OTEK AbIXaTeJbHbIX NIyTeH, XPUIIbI, yIyIIbeE.
Cucmema Kpogu: reMOJIN3 IPUTPOUUTOB, ATPAHYJIOLUNTO3, AHEMHUS.
Iouku: kaHAJbUEBbII HEKPO3, CHUKeHHE (PYHKIMOHAJIBLHOH CIOCOOHOCTH BILUIOTH J0 OCTPOi
MOYCYHOM HEJOCTATOYHOCTH.
Kootcnwtii noxkpog: 00JbICEHHE, OTE€YHOCTb, THIIEPEMHS, Cbillb, THINEPIUIMEHTANUA, KepaTo3,
0a3aJIbHOKJIETOYHAS KAPIMHOMA.
Cepoue u cocyovi: HAapylIeHHue PUTMA, THIIOTOHUSA, APUTMHUS, KAPAHUOMHUOAUCTPOPus.

Octpoe orpaBiaeHue nposiBiasiercd 4yepes3 30-120 MmunyT, NpomIeMIMX OT NpUeMa s/Aa.

I'nbens mocTpasaBuiero vaime HacTynmaeT B Te4YeHHMEe IEpPBOI0 4aca IOcCJe BO3HUKHOBEHHS
XapakTepHOd KJIMHMKHN uiaM cmycts 1-3 cyrok. Ilpuyuna — saBiaenuss OCCH, o0ycioBiieHHOI
o0e3po:knBaHneM. Ilpm nDapaJuTHYeCKOM TeYEHHHM JeTAJbHbIA HCX0J NPOBOLMPYETCS
napaju3anuei AbIXaTeJbHOI0 U COCYI0ABUIaTe IbHOI0 HEHTPOB.



Symptoms of poisoning

The clinical picture in As intoxication is quite variable, depending on the type of agent involved,
the dosage and the period over which the poison entered the body of the affected person.

70% of intoxications exhibit symptoms in the gastrointestinal tract. There is a pattern of
dehydration due to profuse diarrhoea.

Signs of other systems being affected:
CNS': weakness, inadequate behaviour, memory loss, seizures, coma.
Peripheral nerves: neuropathy, constriction of visual fields, pain in extremities.
Respiratory system: cough, airway edema, wheezing, asphyxia.
Blood system: erythrocyte haemolysis, agranulocytosis, anaemia.
Kidneys: tubular necrosis, decreased functional capacity up to and including acute kidney injury.
Skin: baldness, swelling, hyperemia, rash, hyperpigmentation, keratosis, basal cell carcinoma.
Heart and blood vessels: abnormal rhythm, hypotension, arrhythmia, cardiomyodystrophy.

Acute poisoning occurs 30-120 minutes after ingestion.

The death of the affected person often occurs within the first hour after the onset of the
characteristic clinic or after 1-3 days. This is caused by the symptoms of acute cardiovascular
failure due to dehydration. In the paralytic course, death is caused by paralysis of the respiratory
and vasomotor centers.



OcaoxHeHUuA

OCHOBHOE 0CJIOKHEHHE NIPU MOPAKEHUAX AS — IKCHKO3
TSAMKEJI0M CTCICeHH.

MaccuBHasi MOTePH KUAKOCTH NPUBOAUT K CHUKEHHUIO
NpeIHATrPY3KH HA cep/le, NaJeHNI0 KOPOHAPHOI0 BbIOpoca n
apTepUaJbHOTO0  [aBJIE€HUSA,  KOJJIANCY  KPOBEHOCHOM
CHCTEeMbl, BOSHUKHOBEHHIO THIIOBOJIEMHY€CKOI0 IOKA.

Ecau moMomup He ObLlIa OKa3aHa BOBpPeMs, MOA00OHBIE
cumnrTombl omnpegenasilorca 'y 80-85% OoabHbix. Ilpm
CBOCBPEMEHHOM HaYyaJe nHG}Y3MOHHOM Tepanuu
00e3BOKUBAHMS yAaeTcs U30eKaTh.

Bropoii npo0emMoil CYUTAIT KPUTHYECKOE 0CJIa0/IeHue
(pYHKIUN HECKOJbKUX OPTraHHBIX CHCTEM — MOJUOPraHHYI0
HEI0CTATOYHOCTD.

OOBbIYHO TMPOUCXOAUT TMOPAKEHHE TMOYeK, IeYeHH,
cepaua. Ilpu 3TomM 3ameniisiercsi mpouecc MeTadoIM3aAMUUA U
BbIBeICHUSl OTPABJAKIIEI0 BelIeCTBAa, YTO CIOCOOCTBYyeT
YBEJIMYECHUIO THAKECTH MaTOJOIMH.

OIIH nuarnocrupyerca y 15-20% mnocrpagaBmmx ¢
ocTtpo  GopMOil  MHTOKCHMKALMH, JAOCTABJCHHBIX B
CTAIMOHAP Yepe3 HECKOJbKO 4YacoB [ocJje mnpuema
KCEHOOMOTHKA.



Complications

The main complication of As poisoning is severe
excicosis.

Massive fluid loss leads to decreased cardiac preload, a
drop in coronary output and arterial pressure, collapse of the
circulatory system, and the occurrence of hypovolemic
shock.

If care is not provided in time, 80-85% of patients
experience these symptoms. Dehydration can be avoided if
infusion therapy is started promptly.

The second problem is considered to be the critical
impairment of the function of several organ systems - multi-
organ failure.

The kidneys, liver and heart are usually affected. The
metabolism and excretion of the poisoning agent is slowed,
which contributes to the severity of the pathology.

Acute Kidney injury is diagnosed in 15-20% of affected
people with acute intoxication who are taken to the hospital a
few hours after ingestion of the xenobiotic.



JleueHnue OTpaBJICHUA MbIINIBAKOM

Jlo npuObITHS MeIUKOB CJieyeT BbI3BaTh y mocTpaaasmero peory. /[uis 3Toro emy nawor
BbINNUTH (0,5-1 JIUTP YUCTOI BOABI, MOCJIE Yero HAJABIUBAIOT NAJbIAMHU HA KOPEHb A3bIKA.
MaHunyJaSIUI0 NPOBOAAT HECKOJIBKO Pa3, NOKA He HAYHET OTXOAUTh YUCTAasi IPOMbIBHAS

JKUAKOCTh. /lajiee yn0xKuTh, 00ecieYnTh NPUTOK CBEXKEro BO31yXa.

» Oka3zaHue mnepBOii MOMOIIM HA MeCTe.

> bBoJbHOMY NOKa3aHO NPOMBIBAHHE :KeJYyIKa C HMCIOJb30BAHHEM He
MeHee 10 auTpoB BoaAbl ¢ nmpuMecbio ajacopoentra. Ilociie okoHUaHUA

IepBast nomo1ub npoueaypbl NaMeHTy AAKT BbINUTh 8-10 Ta0eTOK AKTUBHPOBAHHOIO
yoisgs U 50-100 ma marnust cyiabara B KayecTBe CJA0MTEJIbHOIO
CpeacTBa.

> AJbTepHATHBAa — YHUTHOJI, BBEJAEHHBII B JKeJIYTI0K Yepe3 30H1. ITOT kKe
npenapar BJAUBAIOT BHYTPUMbIIIEYHO.

v' 111 yCTpaHEHHs THII0BOJIEMHH H KOPPEKIHH JIeKTPOJIMTHOr0 6ajlaHca
HAYUHAKT UHQY3HOHHYIO TePaIuIo.

Jlorocnuraibuas | v IIpu cyqoporax HCIoJab3ylOT aHTHKOHBYJIbCAHTHI.
MOMOIIb

v C meJapio yMeHbIIEeHHsI 00JIEBOr0 CHHIPOMA HA3HAYAIOT CIIA3MOJIMTHKH,
AHAJIbIeTHUKMU.

v' MoskeT norpedoBarncst nmepesoa Ha UBJI




Treatment for arsenic poisoning

Vomiting should be induced before paramedics arrive. To do this, the person is given 0.5-1 litres
of clean water and then pressed on the root of the tongue with the fingers. The procedure is
carried out several times until a clear lavage is evacuated. Next, lay the patient down, ensure

fresh air supply.

» First aid treatment on site.
» The patient needs gastric lavage with at least 10 litres of water mixed
with an adsorbent. After the procedure, the patient is given 8-10 tablets
First aid of activated charcoal and 50-100 ml of magnesium sulphate as a laxative.
» Alternatively, unitiol is administered to the stomach through a tube. The
same drug is given intramuscularly.
v' Infusion therapy is started to eliminate hypovolemia and to correct

Pre-hospital care | v

electrolyte balance.
Anticonvulsants are used for convulsions.
Antispasmodics and analgesics are used to reduce pain.

Transfer to ALV may be necessary




CranuoHnapHoe
JiedeHue

B yciaoBusiX cTanmMoHapa mNPOJOJIAKACTCH TepPanusi YHHTHOJIOM.
IIpenapar Ha3HA4YaKlOT KypCcoM 1o 5-6 qHeM.

IIpy mopaxeHuM MbINIbAKOBHCTBIM BOAOPOAOM K CXeMe N00aBJISIIOT
MeKANTH/I.

Heo0xoqumMbl aKTUBHBIE METO/IbI IeTOKCUKALNNH: KAIIEYHBIN JaBaXK €
BBeJleHHEeM B KHIIeYHUK 8-10 JIMTPOB €OJI€BOr0 3HTEPAJBLHOIO PaCcTBOPA,
reMoJuaJIu3, IOBTOPHOE MPOMbIBAHHE KEJIYIKA.

IHocJie 3aBepiIeHNUs Jal0T BBINUTH AHTUAMAPEHHOE CPEeACTBO.

Oo0si3aTtesibHAa HHQY3MSI COJIEBBIX PAaCTBOPOB, NPH BbIPAKEHHOM
00e3B0KHUBAHNH — KOJJIOMI0B.

B3pociable manMeHTHI MOTYT MOJY4YaTh KUAKOCTH B IEPOPAJIHLHOM
BH/Ie (PAaCTBOPHI ISl peruaparanuu), eCJm 3T0 He MPOBOLUPYET PBOTY.

/{OMOJTHUTEIbHO HA3HAYAKTCH NIIKOKOPTHKOMAbI, aCKOPOMHOBast 1
HUKOTHHOBAsI KMCJI0TA. BbIpa:keHHBIA MeTa00IMYEeCKUN ANA03 YCTPAHAIOT

C OMOIIBIO HATPHUSI OMKapOoOHaTa.

BoccranosJie-
HHUeE, POTrHO3

Ilociie  BBINMCKHM  PEKOMEHAOBAHO  HAOJIIOeHHE  Y4aCTKOBOIO
TepanesBTa.

IluTanme [JOKHO COOTBETCTBOBATH TpeOdoBaHusAM cTosia Ned,
Orpannvenus co0J0AaTh 10 MOJHOM cTa0uian3anuu padorsl KKT.

OTpaBiieHue wuMeeT OJArONPUATHBIA TPOTHO3 MNPH JIETKOM M
CPEAHETHKEJIOM HEOCJT0KHEHHOM TedyeHUH. CBOCBPEMEHHO OKAa3aHHOE
MEIUIMHCKOE M0Co0ue MO3BoJIsAeT u30exKaTh 0ca0kHeHn B 89% ciyuaes.

CUMITOMBI  THXKEJOT0  MOPAa’KEHUsI MOBBINIAKT  BEPOATHOCTH
MOJIMOPTraHHOM HEAOCTATOYHOCTH, JEeTAJIbHOCTb focturaer 60-70%.




Inpatient
treatment

Therapy with unithiol is continued as an inpatient. The drug is
administered for a course of 5-6 days.

For arsenic hydrogen poisonings, mecaptide is added to the regimen.

Active methods of detoxification are necessary: intestinal lavage with
administration of 8-10 litres of enteral saline solution, haemodialysis,
repeated gastric lavage.

After completion, an antidiarrhoeal agent is given to drink.

Infusion of saline solutions is mandatory, colloids in case of severe
dehydration.

Adult patients can receive oral fluids (rehydration solutions) unless
vomiting is induced.

Glucocorticoids, ascorbic acid and nicotinic acid are additionally
prescribed. Severe metabolic acidosis is treated with sodium bicarbonate.

Recovery,
prognosis

After discharge, it is recommended that the patient be monitored by a
local general practitioner.

The diet must be in accordance with the requirements of table No. 4.
Restrictions should be observed until the gastrointestinal function is fully
stabilised.

Poisoning has a favourable prognosis with a mild to moderate
uncomplicated course. Timely medical care avoids complications in 89% of
cases.

Symptoms of severe injury increase the likelihood of multiple organ
failure, with a mortality rate of 60-70%.




Bonpoc S AMHHO- M HUTPOCOEAMHEHUA 0€3H0JIA
Question 5 Benzene amino- and nitro compounds



AMHHO- M HHUTPOCOEJUHEHUS O€H30/1a MCHOJb3YHTCS B Pa3JIMYHBIX OTPAaC/fAX
NPOMBbIIIEHHOCTH:

IIpu npou3BoACTBE KpacuTesel: aHUJINH,

IIpu mpou3BOACTBE B3PIBYATHIX BEIIECTB: TPMHUTPOTOJLYOJI;

B pe3uHOBOI1 NPOMBINIJIEHHOCTH: AHUJIMH, AMUHO0EH30J1

B nmapdromepun: Hutpooden3ou

B papmaneBTHYeCcKOM NPOMBINICHHOCTH: AHUJINH, HUTpOoTOIYyO0 I

ApoMaTuyecKue aMMHO- 1 HUTPOCOECIUHEHHUS MOCTYNAKT B OPraHU3M uepe3 OpPraHbl
AbIXaHUSA U KOXKY.

IocaenHnuii myTh HMIpaeTrT BeAYUIYI0 POJb INPH BBICOKOW TeMIleparype BO31yXa B
MPOU3BOJCTBEHHBIX IMOMEIICHUAX, YTO CIOCOOCTBYeT YBEJHYCHUI0O BCACHIBAHHMS siIa 4epe3
HENOBPEKICHHYIO KOKY.

IlomaB B OpraHusM, 3TH COe€IMHEHUSI OOHAPYKMBAIOTCHA B IOJOBHOM MO3re, MOYKAaX,
CepAeYHO MbIIILE, eYCeHH.

Onn MOI'yT Co3aBaTb BPEMCHHOC /IO B IMOAKOKHO )KI’IpOBOf/i KJAE€TYIATKEC U IICYCHH,
4T10 OﬁyCJ'IOBJII/IBaeT BO3MOKHOCTb BOBHUKHOBCHUS PCIIU/INBOB HHTOKCUKAIIUN.



Benzene amino- and nitro compounds are used in various industries:

In the manufacture of dyes: aniline,

In the manufacture of explosives: trinitrotoluene;

In the rubber industry: aniline, aminobenzene

In perfumery: Nitrobenzene

In the pharmaceutical industry: Aniline, Nitrotoluene

Aromatic amino- and nitro compounds enter the body through the respiratory tract
and skin.

The latter pathway plays a leading role at high temperatures in industrial premises,
which contributes to increased absorption of the poison through intact skin.

Once in the body, these compounds are found in the brain, kidneys, heart muscle and
liver.

They may form a temporary depot in the subcutaneous fatty tissue and liver, making
recurrent intoxication possible.



Toxkcuuyeckoe JgeilicTBHE CBOAUTCH K
HAPYILIEHNI0 MUTMEHTO00PA30BaHMs M MOSIBJIEHUIO B
KPOBH nurMmenra merremorsioonna (MtHb).

MeTremMoriio0uH y4acTBYeT B
00€3BpPe:KUBAHUM MHOTMX TOKCHYHBIX BelleCTB
NMyTeM  CBA3BIBAHUA HMX B  KOMILUIEKCHBIE
COCIMHEeHMUSI.

3|

6p AApBETEIIMIL, TIpn Y
; CoeuEeHnI HabaOaeTes B OTIMYMC oT reMOF‘HOﬁHHa)
b5 [ TPAITLHOH H HepHepHICCKOH '
e — - METreMOIIOOMH He  CIOCO0eH  MPHUCOECAMHSTH
TyTeH, Oprana 3penHs, KON 0 CIHANCTRIX W =
000N0UeK NHXATENRHRIX TyTel. S KHCJIOpOA, BCJICACTBHE Y€I0 HaﬁJIIOIlaeTCH PE3KOE

CHHKeHHe KHCJIOPOIHONH eMKOCTH KPOBH.

BoccranoBiieHne MeTreMorjioOMHA MPH OJHOKPATHOM OCTPOM BO31eiiCTBHHU
MPOUCXOAUT JOCTATOYHO OBICTPO (3—7 AHeit).

OaHaKo NMpH JAJIUTEJbHOM BO31CHCTBMH METreMOIIOOMHOOOpa3oBarTesied K
KOHIy pado4ero JHA WJIH B cepelrHe padoyeil HeldeJ I MOXKeT ONpeaeasiThCs B KPOBH
«OCTATOYHBIN METreMOIJI00MH», He YCIEeBIIUN TUCCOLMUPOBATD.

CnenuduyeckuM NpM3HAKOM BO3AeHCTBUS METreMoOrjio0MHOOOpa3oBaresie
HA KPOBb SIBJISIOTCH Jer€HEPATHBHO HU3MEHEHHbIC 3PUTPOUHUTHI ¢ HAJUYHUEM B HHUX
MaTOJIOTHYECKUX BKIOYeHHI: TeJell ['eiiHia.

CaencrBueM 3TOr0 MOKeT ObITh Pa3BUTHE BTOPHUYHOM TIeMOJUTHYECKOM
AaHEeMHUM — B KPOBH IOABJIAETCH HENPAMO OMJIUPYOUH.



Amino- and nitro compounds of benzene and
ts homologues are used in various industries.
Many of them are used as a starting material
for the production of organic dyes, artificial
resins, explosives, medicines, insecticides, as
an additive to motor fuels, plastic masses, as
accelerators of rubber vulcanisation and as a

developer in photography.

[ = All derivatives of benzene and its homologues,

hose molecule contains amino and nitro

groups, are methaemoglobin converters.
X

Exposure to these compounds affects the

|< entral and peripheral nervous system, liver,
rinary tract, visual organ, skin and mucous

]

The toxic effect is limited to the
disruption of pigmentation and the appearance of
the pigment methemoglobin (MtHb) in the blood.

Methemoglobin is involved in the
neutralisation of many toxic substances by binding
them into complex compounds.

Unlike haemoglobin, methaemoglobin is
unable to attach oxygen and there is a dramatic
decrease in the oxygen capacity of the blood.

The recovery of methemoglobin from a single acute exposure is relatively

rapid (3-7 days).

However, long-term exposure to methaemoglobin converters may result in a
“residual methaemoglobin” in the blood which has not dissociated by the end of the
working day or in the middle of the working week.

A specific sign of exposure to methaemoglobin converters in the blood is
degeneratively altered red blood cells with abnormal inclusions: Heinz bodies.

This can lead to secondary haemolytic anaemia - indirect bilirubin appears

in the blood.



Kuannunka OCTpPOro orpaBJICHUA

Jlerkasi creneHn

» O6masi ¢aadocThb, roJI0BHasi 00J1b, TOJIOBOKPY:KeHHE,
» CHHIONIHOCTh CJHM3HMCTBHIX 000/109€K, MAJbIIeB, YITHBIX PAKOBHH,
> B peakux caydasix mjoxasi OpueHTaNMsl B OKpY:Kalolieid 00cTaHOBKe.
B kpoBu: yBeauuenme MeTtHB m0 20-30%, enmHuYHBIE TeJbla
I'eiinna.
CnycTsi HECKOJILKO YaCOB I0CJI€ OTPABJIEHHUS KAJ00bI HCUYE3AIOT,
METreMOrI00MHeMHUsI CHUKAETCH.

Cpennsisi cTeneHb

Ormeuaercsi: 0OoJsiee pe3KUd LHUAHO3 BHUAUMBIX CJIM3UCTBIX U
KOKHBIX TOKPOBOB, 0o0jiee O0TMeYaeTcs 4YeTKas HeBPOJIOTrn4YecKas
CHUMIITOMATHKA

Or1meuaercs HekoTopoe 3amenienue COI.

Kinnauko-i1a0opaTopHbie CHMIITOMbI OTPABJIEHHSI, KAK IPABWJIO,
HaOI0Oal0TC B TedeHHe S5-7 cyr; o0parHoe pa3BUTHE OCHOBHBIX
NPU3HAKOB 00JIe3HU HAYMHAETCH YKe crmycTs 24—48 4.

TsoKke1as cTeneHb

> Ppe3K0 BbIPa’KeHA CHHIOMIHOCTH KOMKHBIX MOKPOBOB W CJIM3HCTBIX
000J1049€eK, KOTOPasi HHOIa NPUOOPETAET CHHE-YePHbIH OTTEHOK.

> TSKEeCTh COCTOSTHHUSI OmpeaesisieTcsi HapacTamuleii HeBpoJIoru4ecKoii
CUMIITOMATHKON, OOYCJIOBJICHHON HAPKOTHYECKHUM JeHCTBHEM
METreMorI00MHOOOpa3oBarTeiei

> OpOHXOJIero4yHasi CHcCTeMa: pa3apaskeHue CJIU3UCTOH 000J0YKH: OT
YMXAaHUSA M [epUIeHUs B Tropje A0 OpoHXocmasMa M 0XKora.
Ha 5—7-e cyTku BO3MOKHO pa3BUTHE IeMOJUTHYCCKON aHEMUH.




Clinical picture of acute poisoning

Mild degree

» General weakness, headache, dizziness,
» Lividity of mucous membranes, fingers, ears,
> In rare cases, poor orientation in surroundings.
In the blood: MetHb increase up to 20-30%, single Heinz bodies.
A few hours after poisoning, the complaints disappear and the
methemoglobinemia decreases.

Moderate degree

More severe cyanosis of visible mucous membranes and skin, clearer
neurological symptoms.
Slight slowing of erythrocyte sedimentation rate (ESR).

Clinical and laboratory symptoms of poisoning are usually observed
within 5-7 days; the reversal of the main signs of the disease begins after
24-48 hours.

Severe degree

> the severity of the condition is determined by increasing neurological
symptoms due to the narcotic effects of the methaemoglobin-
containing agents.

> the severity of the condition is determined by increasing neurological
symptoms due to the narcotic effect of the methaemoglobin
converters

» bronchopulmonary system: mucous membrane irritation: from
sneezing and sore throat to bronchospasm and burns. On day 5-7,
haemolytic anaemia may develop.




KiuHuka XpOHHMYeCKOro OTpaBJieHHS

N3MmeHeHust KPOBMU:
v' HebGoabmast MeTreMorioonuemus (B npeaeaax 5—7 %), ObICTPO HCUYE3AI0IIAS I0C/Ie

OCTaBJICHHUSA ITPOMU3BOACTBA.
le/l JJIMTEJILHOM BO3/1eliCTBUH YKa3aHHBbIX B€IIECTB BO3MOYKHA JIEeMKOIIEHU 1.

AN

Toxkcuuyeckoe nmopaxkeHue:

MeyeHu,
HEPBHOM cucTeMBbI (BEreToCOCyIUCTasi IMCTOHNUS, ACTEHOBEreTATUBHbIN CHHAPOM),
OPraHoB 3peHus,

MOYEBBIBOASIIINX MyTel

ANANEA NN

OTtpaBiieHUEe TPHHUTPOTOJIYO0JIOM

IMepudepuyeckass KpoBb: Yalle BCTPEYAeTCHd TUMOXPOMHANA AaHEMHUS
Pa3BuBaercs KIMHUKA OCTPON JUCTPOPUM MEYECHH: TOKCHYECKOI0 rernarura
Co cTopoHbI 1123: NPOo(ecCHOHAIbHAS KATAPaKTAa

Y V V

Craauy TPUHUTPOTOYO0JI0BOM KATAPAKTHI:

1 cmaous: NOABJAIOTCA MOMYTHEHHUSI XPYCTAJIMKA, MMEIOIIMe BUJ KOJbIA ¢ YeTKOM HAPYKHON U

MOCTENEHHO UCYe3aKlIel BHYTPEHHel rpanuuen

2 cmadusn: B KOJbUEBUJIHOM NMOMYTHEHHMH OINPEAEJSIIOTCH CBETJble MPOMEXKYTKH (IIOMYTHEHHS
HMEKT BU/l TPEYroJbHUKOB C BEPIINHAMH, 00PAIIEHHBIMH K LIEHTPY)

3 cmaodus: OCHOBAHMSI IOMYTHEHUH CJIMBAKTCH, BEPUIMHBI — MPOABUTAIOTCH K LEHTPY

4 cmadus: yBeJn4eHHe MOMYTHEHHS



Clinical picture of chronic poisoning

Blood change:
v" Slight methemoglobinemia (in the range of 5-7%), rapidly disappearing after leaving the
production.
Leukopenia may occur with prolonged exposure to these substances.

AN

Toxic injury of:
liver,
nervous system (vegetative dystonia, asthenovegetative syndrome),
organs of vision,
urinary tract

ANANE NN

Trinitrotoluene poisoning

Peripheral blood: hypochromic anaemia is more common
Clinical picture of acute liver dystrophy develops: toxic hepatitis
Eye: occupational cataract

Y V V

Stages of trinitrotoluene cataract:

Stage I: ring-shaped lens opacities appear with a clear outer and gradually disappearing inner

border
Stage 2: ring-shaped opacities with bright interspaces (triangular-shaped opacities with their

apices facing the center)
Stage 3: the bases of the opacities merge and the apices move toward the center

Stage 4: enlargement of the opacities



Jledyenme IIPA OCTPbIX HHTOKCHKAIIHUAX

IHocTpaaaBuiero cjeayer BbIBECTH U3 3ara30BaHHOM aTMOC(ephl.

Ilpy nmomagaHvu fia HA KOXKY HeEO0XOAMMO OOMJIbLHOE NMPOMBbIBAHHME 3arpsi3HEHHBIX
Y4YaCTKOB BOO# M CJ1a00P030BbIM PACTBOPOM NEPMAHIAHATA KAJIUA.

JIJisi yCKOpeHHs BOCCTAHOBJIEHHSI METIeMOIVIOOMHA B TeMOIVIOOMH MOKA3aHO:
> BBeneHne 1 % pacTBopa MeTHJIEHOBOro cuHero 1—2 mu1 Ha 1kr macchl Tejia B 5% pacTBope
NIIOKO3bl, TAaK KaK OH 00/1aJaeT BBICOKMM OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIM
MOTEHI[HUAJIOM.
» mnpenapat xpoMocMoH (1 % pacTBOp MeTHJIEHOBOT0 CHHEr0 Ha 25 % pacTBOpe INIIOKO03bI).

K BemecTBaM, aKTUBU3MPYOIIMM NPOLECCHI AeMETIeMOIJIOOMHU3AI MU, OTHOCIATCH TaKKe:

v 40 % pacrBop ri1oko3sl (30—50 m),

v 30 % pacTBoOp runocyibpura HATpHsI,

v' 5 % pacTBOp acKOpPOHHOBOI KHCI0THI (10 60 MI).

Pexomennyercst BBeaeHne BuTaMmuHa B12 (600 MKr BHYyTPUMBIIIEYHO).

Hawub6oJ1ee BbIPA’KeHHBIU KJIMHUYECKUI 3¢ ¢exT npu OTpaBJIEHUH

METreMOIIO0MHOOOpa30oBaTeIsIMU  HAOJIOIAaeTCsl NPH  NPUMEHEHMH  runepéapuveckoi
okcurenauuu (I'O).



Treatment for acute intoxication

The affected person should be taken out of the gassy atmosphere.

If the poison has come into contact with the skin, the contaminated areas should be
washed liberally with water and a mildly pink solution of potassium permanganate.

To accelerate the reduction of methaemoglobin to haemoglobin it is indicated:
» injection of 1% methylene blue solution 1-2 ml per 1kg body weight in 5% glucose solution, as
it has a high redox potential.
» chromosmon (1% methylene blue solution in 25% glucose solution).

Substances that activate demethemoglobinisation processes also include:
v 40% glucose solution (30-50 ml),

v 30 % sodium hyposulphite solution,

v 5% ascorbic acid solution (up to 60 ml).

Administration of vitamin B12 (600 pg intramuscularly) is recommended.

The most pronounced clinical effect in methaemoglobin poisoning is observed with application of
hyperbaric oxygenation (HBO).



Bonpoc 6 Hurparnl
Question 6 Nitrates



Humpamnoe ompaenenue — 3TO OCTpas WJIH
XPOHMYECKAs]  MHTOKCHKALMS,  BbI3biBaeMasi

COJIAMM a30THOM (HMTPATHI) U A30THUCTON KHUCJIOT
OTpaBneHne HUTpaTaMu XapaKTepu3yeTcs YCUNeHHbIM

cepaLe6ueHem, TOWHOTOWN, PBOTON, XXeNTU3HoiA 6enka rnasa, (HI’ITpI/ITBI)
yBe/IuieHneM neveHu, CUHIOWHOCTbI0 CAIM3UCTLIX 060M0ueK

Ocmpuvle ompaeénenus PasBUBAKTCA IPH
ynorpeojsennu 1-4 r HATPATOB, OOBIYHO HOCHT
cayvyaiHbI xapaktep. Takue HWHTOKCHMKANUU
BbI3BIBAKT METIreMOINIOOMHEMHUI0  Pa3JIMYHOMI
CTeNleHW TSKECTH M  MOIYT TIPUBECTH K
JIETAJIbHOMY HCXOLY.

Xponuueckue ompagienus acCOUUMPOBAHBI €
NMOBBIIICHHBIM PHCKOM Pa3BUTHSI PaKa KeJylIKa,
CepaAevYHO-COCYANCTHIX " HEBPOJIOTHYECKUX
PacCTPOMCTB.

10 CHUMIITOMOKOMILJIEKC npu
AJIMMEHTAPHOM IMOCTYIUIECHUM B OpPraHu3M
a30TUCTHIX  BeleCTB B  KOHIEHTPAUMSIX,
npesbimarwmux IIK.

Ilpu3dHakaMy HUTPATHONW HHTOKCHUKAUM
SIBJISIIOTCH  JHUCIHENCHYEeCKHEe  PacCTPOMCTBA,
AKPOLMAHO03, TAXMKAPAUHA, 00U B ceple.

Tsoxesible OTpaBJeHHSI CONMPOBOKIANOTCS
cynoporamu, CCH, komoi.




Nitrate poisoning is an acute or chronic
intoxication caused by salts of nitric (nitrates) and

Nitrate poisoning is characterised by palpitations, nausea, nitrous (Illtl‘lteS) acids.

vomiting, yellowing of the whites of the eyes, enlargement Acute poisonings develop from the ingestion of
of the liver, lividity of the mucous membranes

1-4 grams of nitrates and are usually accidental.
These intoxications cause methemoglobinemia of
varying severity and may be lethal.

Chronic poisoning 1is associated with an
increased risk of gastric cancer, cardiovascular
and neurological disorders.

It is a symptomcomplex when nitrogenous
substances in concentrations exceeding the
maximum permissible concentrations (MPC)
are ingested by the organism.

Signs of nitrate intoxication are dyspeptic
disorders, acrocyanosis, tachycardia, heart pain.

Severe poisoning is accompanied by
convulsions, cardiovascular failure and coma.




HI/ITpaTLI HaxoadAT MIMHPOKOEC TMNPHUMCHCHHEC B CCIBCKOM X03ﬂﬁCTBe, NUIEeBOM
IMNPOMBIIIJICHHOCTH, MEIUIIUHE .

B opranusm HauboJibmiee KoJu4uecTBO HUTPATOB (70%) mocTynmaer npu ynorpedjaeHuu
pacTuteabHOd nuiu, 20% — ¢ Bogoit, 10% — ¢ MACHBIMHM NpoAYKTAaMHU U TOJbKO 0,1% — 4epe3

AbIXAaTC/IBbHBIC ITYTH.

Ilo yacToTe M CTENEeHH 3HAYMMOCTH IMIPUYHUHBI OTPABJCHUA HUTPaATaAMHU pacnoJaararoTcs
B cneuylomep"l mocJIea0BaTcJIbHOCTHU

Ynompeonenue cenvckoxo3aiucmeeHHbIX Kyabmyp.
Ynompeonenue numueeoit 600ui.

Ilpuem moxcuueckux 003 papmaxonpenapamoa.
Ynompeonenue koncepsuposannvix u KOnueHvlx nPoOyKmos.
Bovixanue moxcuunvix napoe..

Ouwubdounoe ynompeodienue HUmMpamoa.



Nitrates are widely used in agriculture, food industry and medicine.

The largest proportion of nitrates (70%) is ingested with vegetable food, 20% with
water, 10% with meat products and only 0.1% through the airways.

The causes of nitrate poisoning are ranked in the following order of frequency and
severity:

Consumption of crops.

Consumption of drinking water.

Consumption of toxic doses of pharmaceuticals.
Consumption of canned and smoked foods.
Inhalation of toxic vapors.

Misuse of nitrates.



OTpaBneHne HUTpaTamMu

SLCKEKS

Mpn MNOCTYN/e€HUN B OpraHn3m YesloBeKa BbICOKNX
003 HATpaToB, Yepes 4-6 YacoB NOABNATCA:

« TOWHOTAa;

» OObIWKa;

» MOCMHEHWE KOXKHbIX MOKPOB
« Ouapes;

+ [ONIOBOKpPYXXEHWe;

« Bonun B 3aTbINKe;

» CepauebueHne; .
» Obwasn cnabocTb opraHn3me

Hurparsl U HUTPUTHI OTHOCHATCHA K AA0BUTHIM BelllecTBaM
MeTrremoriioonnoopasywomero aeicreusi. Ilomagas B 7KKT, onm yacTtuyHo BcacbIBalOTCH,
YACTUYHO BBIBOAATCSH U3 OPraHu3Ma.

Couii 230THCTOM KHCJIOTHI, B3auUMOJeicTByH ¢ reMorsioonaom kposu (Hb), odpasyror
coennHenue Merremorsiooun (MetHb), koTopblii He MOKeT TPAHCHIOPTHPOBATH KUCJI0POA. ITO
NPUBOIUT K YMEHbIIEHNI0 KMCJIOPOAHOH €eMKOCTH KPOBH U Pa3BUTHIO TKAHEBOI T'MIOKCHH.
MakcumasibHasi 0e30MacHasi CyTOYHas 1032 HUTPATOB JJis B3pocibix — 300-325 mr, ais gereit —
10-50 mr.

JleranbHas no3a HutrpatoB cocrasisieT 8-14 rpamm. Ilpn konuentpauuu MetHb B
kpoBu <30%, pa3sBHUBalOTCA MNPU3HAKU OCTPOro OTpaBjieHusi, npu coaep:xkanum 50%
MeTreMorJI00MHA HACTYNIAeT CMEPTh.



SLCKEKS

Nitrate poisoning

When high doses of nitrates are ingested, after 4-6
hours they appear:

* Bausea

» Shortness of breath
 Lividity of the skin

* Diarrhea

* Dizziness

* Neck pain

+ Palpitations

* General body weakness

Nitrates and nitrites are poisonous methemoglobin-forming substances. Once in the
gastrointestinal tract, they are partly absorbed and partly excreted.

Nitric acid salts interact with blood haemoglobin (Hb) to form the compound
methemoglobin (MetHb), which cannot transport oxygen. This leads to a decrease in the oxygen
capacity of the blood and the development of tissue hypoxia.

The maximum safe daily dose of nitrates for adults is 300-325 mg, for children 10-50 mg.

The lethal dose of nitrates is 8-14 grams. At a blood MetHb concentration <30%,
signs of acute poisoning develop, at 50% methemoglobin, death occurs.



CumnrTomsl oTpaBJICHUS

IIpu3Haku OCTPOl HUTPATHOM HMHTOKCHKALMHM BO3ZHHUKAKT cmyctda 1-6 yacoB mocie
ynorpeO/ieHus 3arpsI3HEHHON MPOAYKIUMN UJIU BOAbI.

CKOpOCTB PasBUTUA CHMITOMOB H BbIPA)KCHHOCTH OTPaBJCHHUA 3aBHCUT OT
KOHICHTPAallu HUTPATOB, MAaCChl TE€JI1a, BO3pacTa, HCXOAHOI'0 COCTOAHUSA 3/I0POBbA Y€/10BCKA.

PaHHUMH  NPOSIBJIEHUSIMH  HeOJIATOMOJYYHsl  CJHY:KAT  KeJYI0YHO-KHIIeYHbIe
paccTpoicTBa: 00JiM B JMUTACTPUH, PBOTA, Auapesi. OqHAKO B OTVIMYHE OT OOBIYHOIO NMUIIEBOI0
OTpaBJIeHUsl, TMPH HMHTOKCUKALNMM HHUTPATAMHM YBEJIHUYHUBAETCH IMe4YeHb, BO3HHMKAET
00J1IE3HEHHOCTH B MoApedepbe, JKeJTYIHOCTh CKJIep.

KiuHu4eckyl0 KapTHHY [JI0NOJHSET AapTepuaibHAs THUIOTOHUS, CcepAuneOueHue,
OBIIIKA, 00J1b B 3aTbLIKe. KOHEYHOCTH CTAHOBATCH XO0JIOAHBIMH, CHHIOIIIHBIMH.

Ilpu pa3BuTHM BBIPAKEHHOW METIeMOIVIOOMHEMHMH IOSIBJISACTCH COHJIMBOCTD,
BO3HUKAIOT CYIOPOrd JMUEBbIX MBI, PAacCTpoiicTBa KoopaAMHauuu. B KpaiiHe TsKeabIX
CJIy4yasix OCTPOro OTPABJICHHS PA3BUBAETCH 3aTOPMOKEHHOCTh, HAPYILIEHUE CO3HAHUS, KOMA.

XpoHuveckasi MHTOKCMKALMS HUTPATAMHU IPOTEKAeT OTHOCUTEJIbHO 0o0Jiee MATKO.
IInmeBapuTebHbIe PACCTPOMCTBA BbIPA'KEHbI €J1a00, HA MEPBbIN MJIAH BBIXOAUT KJIUHUYECKAS
KAPTHHA XPOHUYECKON IMIOKCUM.

BosibHBIX 0eCrOKOUT OBbICTPasi YyTOMJIAEMOCTb, HENPOXOoAsINas ¢JadoCcTbh, apUTMHUS,

OAbIIIKA.



Symptoms of poisoning

Signs of acute nitrate intoxication occur 1-6 hours after consumption of contaminated
food or water.

The speed at which symptoms develop and the severity of the poisoning depends on the
nitrate concentration, body weight, age and initial health status of the person.

Gastrointestinal disorders such as epigastric pain, vomiting and diarrhoea are the
earliest signs of ill health. However, unlike common food poisoning, nitrate intoxication results in
an enlarged liver, subcostal pain and yellowing of the sclerae.

The clinical picture is completed by arterial hypotension, palpitations, dyspnoea, pain
in the back of the head. The extremities become cold and livid.

Severe methaemoglobinaemia leads to drowsiness, facial muscle cramps and
coordination disorders. In extremely severe cases of acute poisoning, lethargy, impaired
consciousness and coma develop.

Chronic nitrate intoxication is relatively milder. Digestive disorders are poorly
expressed, the clinical picture of chronic hypoxia comes to the fore.
Patients suffer from rapid fatigue, persistent weakness, arrhythmia and dyspnoea.



OCprIe HUTPATHBLIC OTPABJICHHUA MOT'YT BbI3BATh IOPA’KCHUEC BHYTPCHHUX OPraHoB:
KaTapaﬂLHO-reMopparnqecmﬁ/i IraCTPpoO3HTEPHUT, TOKCHYECKHH MUHOKAPAUT U I'ClaTHUT.

B oTananenHoM nepuoae nmocJje BbI3AOPOBICHUA COXPAHAIOTCH HAPYICHHU CepAeYHON
pyHkuuu, SHUepaIonaATHS.

B Ts:kenbIX cJyvyasix HpH‘IHHOﬁ JETAJBbHOI'0O UCX0/Ia CTAHOBUTCH JICTOYHO-CEPACIHASA
HEA0CTAaTOYHOCTD.

B 107rocpoYHbIX HAOIIOIEHUAX 0TMEUYECHA CBSA3b MEK/AY XPOHUYECKUM OTPABJICHHEM
HUTPATAMHM M ATPOPUYECKHMM TACTPUTOM, PAKOM KeJIYIKA, MOBBINIEHHON CMEPTHOCTHIO OT
oHko3a0o0/ieBanuii opranos KK'T, 1umdpouaHoil 1 KPOBETBOPHOI CHCTEM.

Jleuenue

B norocnurajabHOM mepuoe NMePpBOOYEPEeIHBIM MEPONPUATHEM SIBJISAETCH 00WIbHOE
npoMbIBaHue xkeayaka. [lociie mosy4yeHusi YMCThIX NPOMBIBHBIX BOJ CJeAyeT NMPUHATH JHOObIE
JHTEPOCOPOEHTHI, IPU OTCYTCTBHHU IMMOHOCA — COJIeBOE CJIa0UTeIbHOE.

s mpenoTBpameHust 00e3B0KMBaAHUS TPeOyeTCH YCHJINUTh MMThEBOW PeKUM, MOUTH
MOCTPAJABIICIO0 ANTEYHBIMHA PACTBOPAMH /IVISl PerUApaTAlUH.

Ecau (pakrt HUTPATHOIO OTPABJICHMS HE BbI3BIBACT COMHEHHS, PEKOMEHAYeTCH
NPUHATH HECKOJbKO Jpaxke acKOpOMHOBOM KHUCJIOThI. [lpu J1000H cTenmeHH THKECTH
HE00X0IUMO BbI3BATh «HEOTIOKKY.



Acute nitrate poisoning can cause internal organ injury: catarrhal haemorrhagic
gastroenteritis, toxic myocarditis and hepatitis.

In the long-term period after recovery, cardiac dysfunction and encephalopathy
persist.

In severe cases, pulmonary and cardiac failure is the cause of death.
In long-term observations a link has been noted between chronic nitrate poisoning

and atrophic gastritis, gastric cancer, increased mortality from cancer of the gastrointestinal
organs, lymphoid and hematopoietic systems.

Treatment

In the pre-hospital period the first measure to be taken is copious gastric lavage.
After obtaining clear lavage any enterosorbents should be taken, and if there is no diarrhoea a
saline laxative should be given.

To prevent dehydration increase the drinking regime and give the affected person a
drink with pharmacy solutions for rehydration.

If there is no doubt about nitrate poisoning, several drops of ascorbic acid should be
taken. In all degrees of severity, an ambulance should be called.



ITanueHTHI C IMOAO3PEHUEM Ha OTPABJCHHUEC HHUTPpaTaMHUd TIOCHIUTAJIUZHPYHOTCHA B
OTACJICHUA TOKCUKOJIOI'NH.

B YCI0BHAX craguoHapa nmocJjie IMOATBECPKIACHUSA AUar’Ho3a IMPON3BOAATCH
BHYTPUBOHHBIC BJ/IMBAHUHA PacTBOPOB aAHTHA0TOB: MCETHJICHOBOI'O CHHEI0O M aCKOpﬁl/IHOBOﬁ
KHCJI0TbI, KOTOPbIC CHUKAKOT YPOBCHD METreMorjio0MHa B KPOBM.

HanaxxkuBaercs I/IH(l)y3I/IOHHaH peruaparanus INIIOKO030-COJIEBBIMHA  pacTBOpaMu,
IMPOBOAUTCH (l)OpCI/IpOBaHHblﬁ AXype€3, CUMIITOMaAaTHYCCKaA TEpaANus (KapI[I/IOTOHI/IKI/I,
AHTUTHIIOKCAHTBI U I[p.).

Cnoco0 pecnuparopHoil noajaepxkKKu (okcureHorepamnusi yepes macky, MUBJI) 3aBucur ot
CTENEeHH AbIXaTeJIbHOI HeJOCTATOYHOCTH M 00bEKTHUBHOIO COCTOSIHHSI 00JIBHOTO.

IIporuno3

HecmoTpsi Ha TO, 4TO OOJBIIMHCTBO CJIYy4YaeB OTPABJIEHHSI HUTPATAMHU MPOTEKAIOT B
JIErKOM M cpeaHeTs:Ke0ii GopMe M 3aKaHUYMBAKTCH 0J1aronoJy4Ho, OHM MOTLYT NPEACTABIATH
He0JIArONpUsITHBIE JOJTOCPOYHbBbIE MOCJEICTBUSA ISl 310POBbS.

K TakoBbIM OTHOCATCS TOKCHYECKHE MnopakK€eHusl cepama, rojJoBHOIr0 Moa3ra,
HOI[)KC.]IyI[O‘lHOf/i KReJ1e3bl, IICYCHU. HpI/I THKCJIBIX OCTPbLIX HHTOKCUKAINUAX BO3MOKCH JIETAJbHBIN
HCXO/.



Patients with suspected nitrate poisoning are admitted to the toxicology department.

In the hospital after confirmation of the diagnosis, intravenous infusions of methylene
blue and ascorbic acid antidotes are given, which reduce the level of methaemoglobin in the blood.

Infusion rehydration with glucose-salt solutions is arranged, forced diuresis is carried
out, and symptomatic therapy (cardiotonics, antihypoxants, etc.) is administered.

The method of respiratory support (oxygen therapy by mask, ALV) depends on the
degree of respiratory failure and the objective condition of the patient.

Prognosis

Although most cases of nitrate poisoning are mild to moderate and end well, they can
have adverse long-term health effects.

These include toxic injuries of the heart, brain, pancreas and liver. Severe acute
intoxication can be fatal.



bJarogapio 3a BHUMaHHE
Thank you for your attention
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