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HelipoTOKCMYHOCTH — CIMOCOOHOCTh XMMHYECKUX BelIeCTB, AeiiCTBYSI HA OPraHu3M,
BbI3bIBATH HApPYLIECHUE CTPYKTYPbI u/uiau pynkuuin HC.
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10 cJayyamn CyulIn/a,
TOKCMKOMAaHHH, caMoJIeYeHu s
KOJKHBIX 3200J1eBAaHUM U T.J

HellpoTOKCHYHOCTH npucyua 00JILIIMHCTBY
U3BECTHBIX BewmecTs. Ho  BuIAeJAIOT rpynmy BelecTs,
00o3HaYaeMbIX Kak OB HeHMpPOTOKCHYECKOro ACMCTBUA — ITO
BelIECTBA, /I KOTOPbIX mopor w4yBcTBUTEedbHOCTH HC
CYLLIECTBEHHO HM’Ke, YeM [PyruX OpPraHoB M CHCTeM, M B
OCHOBE MHTOKCUKAIUU KOTOPHIMHU JIEKHUT MOPAKEHHUEe UMEHHO
HC

®OC mUpoOKO NPUMEHAKOTCH:
. B C/X B kayecTBe HHCEKTHIIU/I0B, TepOMIIUIOB U T.JT
. B )KHBOTHOBOJICTBE - 1151 00PbOBbI C IKTONAPA3UTAMMU;
. I 00padOTKM €aJ0B, BUHOTPAJTHHKOB, 3€PHO-0000BbIX
KYJbTYP;
. B OBITY IPOTHB JIOMAIIHUX HACEKOMBIX
. B BH/JE JIEKAPCTBEHHBIX MpenaparoB /sl Je4YeHHUus
IJIAYKOMBbI, B pOI0BCcIIoMokeHHH ((hochakos Mpo3epuH U T.1.);
. B INPOMBINLJIEHHOM  TPOM3BOJACTBE CHHTETHYECKHX
MaTepHAaJIOB;
. B KayecTBe XMMHMYECKOr0 Opy:xusi (3apuH, 30MaH, Bu-
raspi).

B P® OoabHbie ¢ ocrpbiMu oTpaBieHusMu DPOC
COCTABJISAIOT 10-15% BCEX MOCTYIAKIIUX B
TOKCHKOJOTHYECKHUE HEHTPHI.



Neurotoxicity is the ability of chemicals, when acting on the body, to cause disruption of
nervous system (NS) structure and/or function.

Neurotoxicity is inherent in most known substances.
But there is a group of substances designated as neurotoxic
poisons, substances for which the threshold sensitivity of the
NS is significantly lower than that of other organs and
systems, and whose intoxication is based on NS injury.
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OPC are widely used:
* Inagriculture as insecticides, herbicides, etc.
* in animal husbandry - for the control of ectoparasites;
« for the treatment of orchards, vineyards, grain and
leguminous crops;
* in domestic use against domestic insects;
* in the form of medicines for the treatment of glaucoma, in
obstetrics (phosphacol proserine, etc.);
* in the industrial production of synthetic materials;
These are cases of suicide, * aschemical weapons (sarin, soman, v-gases).
substance abuse, self-medication In the Russian Federation, patients with acute OPC
of skin diseases, etc. poisonings account for 10-15% of all admissions to
toxicological centers.




YC10BHO HEHPOTOKCHUKAHTHI MOKHO Pa3/1eJIMTh HA IBE IPYIIIbI

Boi3biBawiue OPraHu4eCKHue

Boi3biBaloniue (PyHKIMOHAJIbHbIE HAPYIIIEHUS

nospe:xaenus HC

HepBHO-napajuTH4YeCKOr0

IlcuxonucjaenTu4ecKoro

JAeHCTBUA nelcTBUA
Toxkcnueckoe AelicTBHE CONpPOBO- | BemmectBa 310 rpynnbl  NEePBUYHO  MOBPEKIAAIOT
JKIAETCHA JAeCTPYKTUBHBIMM HM3MEHe- | MEXaHMU3M Iepeaayd U NMPOBeJeHUs] UMITYJIbCA B HEPBHOU
ausavu B HC: Ttanani, TIOC TKAHHU, HE BbI3bIBAs €€ BUAMMON MOBPEKICHUN

Cpeau 60eBbix OB ®OB - HautoJiee Tokcuunbie. Ux cBoiicTBa:
NMPOHMKAKT B OPraHU3M BCEeMHU BO3MOKHBIMHU MYTAMU;
MOMEHT KOHTaKTa ¢ OB npakTu4yeckn He3aMeTeH;

HA MECTHOCTH MMEKT 3HAYUTEJIbHYI0 CTOMKOCTD;
ABJAIOTCHA ObIcTponeiicTByromumu OB;
MOTI'YT IPUMEHATHCH B JIIOOOM arperarHoM COCTOSIHUM;

MOT'YT M3rO0TaBJIMBATHCH /XPAHUTHCHA/ B BHAe OMHAPHBIX pelenTyp

VVVVYVYY




Neurotoxicants can be divided into two groups:

Causing organic injury of the NS Causing functional disorders

Neuroparalytic action Psychodisleptic action

Toxic effects are accompanied by | Substances in this group primarily affect the impulse
destructive changes in the NS: | transmission and conduction mechanism in nerve tissue
thallium, tetraethyl lead without causing visible injury

Among chemical warfare agents, OPS are the most toxic. Their properties are:
penetrate the body by all possible routes;
the moment of contact with the poisonous substance is practically invisible;
have considerable persistence on the ground;
they are fast-acting poisonous substances;
can be used in any aggregate state;
can be manufactured/stored as binary formulations
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IMapametp 3apun 3oman VX -ra3sbl
ArperarHoe cOCTOSIHUE AKuakoctb AKuakoctb AKuakocrtb
[Ber becuBerHas becuBeTrHas becuBerHast
3amax be3 3amaxa (@) B: 1178171 be3 3anaxa
KaM(pOopHbI
T kunenus 151 °C 200 °C 300 °C
I1710THOCTH MApPOB 1O BO3XYXY 4.8 6.0 7.4
PacrBopumocTh
-B BOJE Xopouio YMepeHHo ILoxo
-B OPraHM4YeCKHUX PACTBOPUTEIAX Xopoiuo Xopouro Xopouio
Jerasupyromme Bemecrsa Hleaoun Hleaoun XJI0paKTUBHBIE
AMMHAK AMMHaK BelleCTBA
ToxkcHYHOCTH
-LCt50 0.1 0.03 0.01-0.001
-LD50 25 10.0 0.1

IHo TokcuyHocTu ®OC nesAT Ha 4 rPyNIbL:

v CHiIbHOJEHCTBYOIME 3apHH , 30MaH, Bu-rasel, Tnadoc, ,Meradoc.

v" BBICOKOTOKCHYHBIE - TUXJI0(oc, pochamma
v' CpennerokcuuHble- xjiopodoc, kapoodoc
v' Majorokcu4unbie-6pomodoc, a60T, rapaox




Parameter Sarin Soman Vx -gases
Aggregate state Liquid Liquid Liquid
Colour Colourless Colourless Colourless
Smell Odourless Faint camphor Odourless
Boiling point 151 °C 200 °C 300 °C
Vapour density by air 4.8 6.0 7.4
Solubility
-in water Well Moderately Poorly
-in organic solvents Well Well Well
Decontaminating substances Alkali Alkali Chloroactive
Ammonia Ammonia substances
Toxicity
-LCt50 0.1 0.03 0.01-0.001
-LD50 25 10.0 0.1

OPC are divided into 4 groups according to their toxicity:

v" Highly active - sarin, soman, V-gases, tiaphos, metaphos.
v" Highly toxic - dichlorophos, phosphamide.

v" Moderately toxic - chlorophos, carbophos.

v" Low-toxic - bromophos, abot, gardon




Bonpoc 1 «MexaHu3zm
neucTeuss POC Ha opranbl u
CUCTCMbD»

Question 1 “Mechanism of
organophosphorus compound
(OPC) impact on organs and
systems”



®OC orTHocATCH K (epMEHTHBIM $#1aM ¢ BBbICOKOM30MPATEJIbHBIM MEXaHU3MOM
necreus. Ilocsie mocTrynjieHnsi B KPOBb OHU PA3HOCATCH IO BCEM OPraHaM M TKAHAM U BCTYNAKT
B cnenuduyeckoe B3auMoAecTBHE ¢ OMOMHUIIEHAMH — 3TO (pepMeHThI, pelenToOPbI U Mp.

OcHoBHBIM mnaroreHeTudyeckum (paxkropom aeiicteuss POC aBaseTcs YrHeTeHHE
xosimHAICTEepa3bl (AXI).

TpecunanTiieckoe le/l MPOXOKIACHUN HMMIIYJIbCA YEpe3

OKOHY3HMC aKCOHa

@ @ i CHHAIITHU4YEeCKO¢E HepBHoe OKOHYaAHUue l'[pOI/ICXOIH/IT
“(HH o f;l’m” M) Aenoasipu3anus NpecHHANTHYeCKOH MeMOpaHbI ¢
KoA
T ek BblﬁpOCOM B CI/IHaHTI/I‘IECKyIO HicJIb
1~ NO.
Ax [
m IITMIl auemujixo/iuna, KOTOpLII/I BCTleaeT BO
l Wi B3aUMOIEHCTBHE ¢ 0CJIKOM — XeMOpeHenTopom
AX/AHETAT HOCTCH%&HTI’I‘ICCKOH MeMﬁpaHLI, 9qT10 HpI/IBOI[l/IT K
! N P . JAaJbHEeHIIEMY IIPOBEAECHNI0 HMITYJIbCA.
v IMocTecuuanThcckas o
1 XP} MeMGpana ITocae ITOI0 OTPA0OTAHHBIU
(M, H)ommmm_ AlEeTUJIXOJIUH paspyuiaercs c MMOMOUIbI0
OO .5 oot~ S recom ot et Bt ooty SO (pepmenta AXD.

KoA — ko3nanum A (MuToxoHapui); TM — TPaHCTIOpTHBIR MexaHuam;
XA — XOIHHAUCTHAN3D (XOAHMAUCTHATPaKCHhEPa3a); (+) — OKTHBAUMKS, (=) — TOPMOXKCHHC

B ocHoBe anTHXO0/MHICTEepa3HOrO AeHcTBUA POC JIeKUT CTPYKTYPHOE CXOACTBO ITHUX
COCTUHEHHMH C AlETUIXOJTHHOM.

HpunuunuaabHoe xe pasaundue B JedcTBud POC u anerniaxoauna Ha AXD COCTOUT B
TOM, YTO O0OpaTHas peaKkUus NPOTEKaeT MeAJeHHO. B pe3yabrare 3T0ro B CHHANTHYECKOM IeJIH
BO3HHMKAET M30bITOYHOEC KOJMYECTBO ALETUJIXOJUHA, KOTOPbI BO30Yy:KIaeT M IepeBo30y:xkaaeT

MOCTCHHANITHYECKYI0 MeMOpaHy.



OPCs are enzymatic poisons with a highly selective mechanism of action. Once in the
blood, they are disseminated to all organs and tissues and interact specifically with biotargets, such
as enzymes, receptors, etc.

The main pathogenetic factor of OPC action is inhibition of cholinesterase (Ach-ase).

Presynaptic axon termination

As the Iimpulse passes through a
3, CA synaptic nerve ending, the presynaptic membrane
el CHO“N“ACET»’\*& o MO becomes depolarised, releasing acetylcholine into
(A0) ,?TM_, : the synaptic cleft. The acetylcholine interacts with
l /‘,—’ the chemoreceptor protein of the postsynaptic
v CHOLINE membrane to further conduct the impulse.
Af poETATE The spent acetylcholine is then
&R — postsynantio membrane degraded by the enzyme Ach-ase.

(
DESCRIPTION:
AC - acetylcholine; CR - choline receptor; M - M-cholinoreceptor;
H - H-cholinoreceptor; Ach-ase - acetylcholinesterase; Ac-CoA - acetyl coenzyme A (mitochondria);
CoA - coenzyme A (mitochondria); TM - transport mechanism;
CA - choline acetylase (choline acetyltransferase); (+) - activation; (-) - inhibition

The anticholinesterase action of OPC is based on the structural similarity of these
compounds to acetylcholine.

The fundamental difference in the action of OPC and acetylcholine on Ach-ase, however,
Is that the reverse reaction is slow. This results in an excessive amount of acetylcholine in the
synaptic cleft, which excites and overexcites the postsynaptic membrane.



MyckaTunHOIIOA00HOE 1l CTBUE
Hepugepuueckaa HC:
*  Koorca: runepruapos, CTOUKUN po30Bbii JepMorpadusm.
e [Iha3a: Mu03, cIa3M AaKKOMOJAIUHU, 00JIM B INIA3HULAX, CHUKEHHE OCTPOTHI 3peHMus,
cJie30TeYeHue.
* O/I: puHopesi, OpoHXxopesi, CTECHEHHE B I'PyIH, OPOHXOCHA3M.
* CCC: opagukapaus, OpaaiuapuTMusi, TMIIOTOHUSA, 00JIM B cepaLe.
* JKKT: cioHOTeYeHHe, TOUIHOTA, PBOTA, CIACTHYECKHEe 00JIM B )KUBOTE, IOHOC, TEHE3MblI,
3a/JIePKKA KeJTYd 1 MOYEHCITYCKAHHUS.

ITHC
Crpax, 0ecmoKoOiCTBO, 4YYBCTBO  TPeBOrHM, IICHXOMOTOPHOE  BO30y:KIeHUe,
rOJIOBOKPYKEHHEe, JAe30PMEeHTALUs, HapylUIeHHe pe4yH, KIOHUKO-TOHHYECKHEe CYIO0poru,
LHEHTPAJIbHbIE NAPAJTHYH, KOMA

HukxoTnHonmono0Hoe nelicTBHE
» MblleyHas ¢J1a0oCThb,
» MUOPUOPHIIISIIIHH,
» ¢JIa0OCTh AbIXaTeJdbHOI MYCKYJIATYPbl.
» Taxukapausi, noBbimenue AJl

Kypapenogo0Hoe aeiicrBue

IlostHoe pacciadieHue MBI, CJIA00CTh AbIXaTeJIbHOH MYCKYJIATYPbl, HEBO3MOKHOCTH
yA€pP:KUBATH I'0JI0BY M KOHEYHOCTH B ONpPeIeJIeHHOM IO0JIOKEHHNH.



Muscatine-like effect

Peripheral NS:
» Skin: hyperhidrosis, persistent pink dermographism.
» Eyes: miosis, accommodation spasm, ocular pain, decreased visual acuity, lacrimation.
» Respiratory system: rhinorrhoea, bronchorrhoea, chest tightness, bronchospasm.
« Cardiovascular system: bradycardia, bradyarrhythmia, hypotension, heart pain.
» Gastrointestinal tract: salivation, nausea, vomiting, spastic abdominal pain, diarrhoea,

tenesmus, retention of bile and urination.

CNS
Fear, restlessness, anxiety, psychomotor agitation, dizziness, disorientation, speech
disorders, clonic-tonic seizures, central paralyses, coma

Nicotine-like effect

» Muscle weakness,

» myofibrillation,

> respiratory muscle weakness.

» Tachycardia, increased blood pressure

Curare-like effect

Complete relaxation of muscles, weakness of respiratory muscles, inability to hold head
and limbs in a certain position.



HencrBue ®OC na HHC

Ilcuxuueckue paccmpoiicmea:
3aMeVICHUEM peaKuuHu,
HeNPAaBUJIbHBIM TOJKOBAHUEM PACIOPSKEHUI,
3aMelIaTeIbCTBOM NP OCYLIECTBJICHUHU TeX WU UHBIX AeiCTBHA.

Y YV V

XapaxkmepHvt HapyuieHUusa IMOUYUOHAIbHOU chepbl
> YMepeHHasi JenpeccHsi WJIH IMOUMOHAIbHOM JIa0UIbHOCTHIO, HAPSKEHHOCTHIO.
» YacTo HA0/II012€TCs PACCTPOHCTBO MAMSITH.

B oanvneiimem 603morncen cyooporxcuwlit cunopom

Yruerenne ¢Qynkuuu [HHC, Bmuors 10 mapaaumya SKU3HEHHO BaKHbIX LEHTPOB
(apIXaTeJIbHBIN LEHTP), MOKeT ObITh MPUYMHOU CMEPTH

Hapyumenue GpyHKIUU JbIXaHUA

Haﬁ.]'IIOI[aeTCH paCCTPOﬁCTBO ABbIXaHUAA.
CuMnTomMbl HAapYHICHUSA NbIXaHUS MOABIAKTCH PAHO U CTAHOBATCH BCAYIIMMMA.

B HApPYLIIEHUH BHEIIIHET0 AbIXaHUS BbIJIEJIAIOT ga3zy 8030yscoenus,
XapaKTepPHU3YIOIIYIOCSl TUNEePBEHTUIsAMUENd, M ¢ha3y yzHemenus NbIXaHHUS, XapaKTepPHU3YIOUIYIOCS
CHUKEHHUEM JIETOYHOH BEHTHJISIIIUH.

Ipu npumenennn ®OC B 00JbIIKNX 032X NPOSABJISIOTCH KypapemnoaoOHoe aeiicTBUe
SII0B M, KaK CJEACTBHE, CI1A00CTh U 3aT€M BO3HMKAET MaPaJny JAbIXaTeJIbHOU MYCKYJIATYPbI.



Effect of OPC on the CNS

Mental disorders:
delayed reactions,
misinterpretation of orders,
confusion in carrying out certain actions.

Y YV V

Emotional disturbances are characteristic
» Mild depression or emotional lability, tension.
» Memory impairment is common.
Further seizure syndrome is possible

Depression of CNS function, up to and including paralysis of vital centers (respiratory
center), can cause death

Respiratory disorders

Respiratory disorder is observed.
Symptoms of respiratory disorder appear early and become predominant..

In the disorder of external respiration there is an excitation phase, characterised by
hyperventilation, and a depression phase, characterised by a decrease in pulmonary ventilation.

When OPCs are used in high doses, the curare-like effects of the poisons manifest and
result in weakness and then paralysis of the respiratory musculature.



Hapymenue CCC

HaOoronaemble u3MeHeHuss AJl, BO3HMKHOBeHHMe OpaauKapaud, HapylleHHe
NMPOBOAMMOCTH (BILIOTH 10 ATPUOBEHTPUKYJIAPHOTO 0JI0KA).

Hapymenue KKT

TomnoTra, pBora, 60/ B 00JaCTH KMBOTA, JPyrue JAUCHENTHYECKHE PACCTPOIiCTBA,
OKAa3bIBAIOT CYyLIECTBEHHOE BJIUSAHNE HA XapaKTep TeYeHUs] HHTOKCUKAIUMU.

B03paCTaeT ABUTATCJIbHAsA AKTHBHOCTb, YBCIMYUBAKTCHA 4YacTorTa M aMILIMTyda
COKpalcHus TOHKOM M TOJICTOH KHIIKH, YCUWJIINBAKTCA MOTOPHUKA KECJIYAKA.

Hapyumenue 3penus

IIpy MeCTHOM ANMIUIMKANMHM HA KOHbIOHKTHBY I1a3a @ OC BbI3BIBAKOT Cy:KEHHE 3pavyKa
U CIIa3M AKKOMOJALMH. JTO 3aMeTHbIEe, HO He ONACHBbIE JIJIf KM3HU CUMIITOMBI.

Pa3BurTHe runmoxkcun

PaccTpoiicTBO JIeroyHOW BEHTHJISIHMM MNPUBOAUT K HEAOCTATOYHOMY HACBINICHHUIO
apTepUAJIbHOM KPOBU KHUCJIOPOAOM U K THIIOKCHMYECKOW rumoxkcuu. Eime 10 BO3HMKHOBEHUA
CYAOPOKHOI0 MPHUCTYNA MNPOUCXOAUT CHUIKEHHE CTEeNeHH HACHIIMICHHUS] apPTEePUAJIbHOM KPOBH
KHCJIOPOIOM, a IIPY BO3HUKHOBEHHUHU CYA0POI CHHKEHUE MPOrpeccupyer.

IIpu octpeix orpaBiaeHussXx ®OC BO3HUKAET U MUPKYJIATOPHASI THIIOKCHUA.

I'mnoroHusi, 3aMeqJieHMEe CKOPOCTH KPOBOTOKA, YXyIlIeHHWEe MHKPOUUPKYJIANUN
NPUBOAAT K 32CTOMHBIM SIBJICHUSIM M TKAHEBOW I'HIIOKCHH



Cardiac disorders

Observed BP changes, occurrence of bradycardia, conduction disturbances (up to and
including atrioventricular block).

Gastrointestinal disorders

Nausea, vomiting, abdominal pain and other dyspeptic complaints have a significant
effect on the nature of the intoxication.

Motor activity increases, the frequency and amplitude of contraction of the small and
large intestine increase, and gastric motility increases.

Visual disorders

When applied topically to the conjunctiva of the eye, OPC causes constriction of the
pupil and accommodation spasm. These are noticeable but not life-threatening symptoms.

Development of hypoxia

Impaired pulmonary ventilation leads to insufficient oxygenation of arterial blood and
to hypoxic hypoxia. Even before a seizure occurs, there is a decrease in arterial blood oxygen
saturation, and the decrease is progressive when a seizure occurs.

Circulatory hypoxia also occurs in acute OPC poisoning.

Hypotension, slowing of blood flow, deterioration of microcirculation lead to congestion
and tissue hypoxia



Bomnpoc 2 « KianHnuyeckas
KAPTHUHA U JTUATHOCTHKA
nopaxxeHuss ®OC»
Question 2 “Clinical picture
and diagnosis of OPC
poisoning’”



B ouyare 3arpsizHeHus1 MOMEHT KOHTaKTa ¢ OB npakTuyecku He3amMeTeH (OTCyTCTBHME 3amaxa,
pas3apaxaroiero 1eicTBus).

CnycTsi KOpOTKOE BpeMsl BO3HMKAET XapaKTepHasl KJIMHUYECKAsi KADTUHA HAYAJIbHON CTaNH
NOpakeHus1, 00ycJIoBJIeHHAsE MeCTHbIM JelictBeM POC.

MecTHOE ecTBHE NMPOSABJIACTCH NMPEMMYLIECTBEHHO CO CTOPOHBI TE€X OPraHOB M CHCTEM, HA
KOTOpPbIE 51/1 0KA3bIBACT HENMOCPEIACTBEHHOE BJIUSAHUE B MOMEHT IPOHMKHOBECHUS B OPTaHU3M.

B 0oeBbix ycinoBusix, npu npumeHennu OB B mapooOpa3HoM M a3p030JIbHOM COCTOSIHUM,
HanOoJiee BEPOSITHBIM IyTeM MNOPAKeHHUsI SBJISACTCH HHIAJISIMOHHBIM, KOTOPBIA MpeAnoJaraer
TaKKe IPOHMKHOBEHHUE /12 Yepe3 CIAU3UCTYI0 000J109KY IVIa3 U He3aIIMIIEeHHbIe YYACTKH KOMKH.

IIpn naransuuonHoM nocrymjieHna @OC BO3ZHUKAIOT CUMIITOMBI .
nopaxxenusi BJ{I1, 6ponxoB u a3
pHUHOpesi, THNepeMusi CIIU3UCTHIX 000J104Y€eK
CTeCHeHue U 00J1b B IPyAH,
3aTpyAHEHHUeE IbIXaHUS,

OlIYIIIeHHE HEXBATKH BO3/1yXa,
MHO3,

CIa3M aKKOMOJIAIUM,
cjie30TeveHne.

VVVVVYVYY

OnuH 13 INE€PBBIX H CAMBIX XapaKTe€PHBIX IPHA3HAKOB
MOPAKEHHHA Y€J0BE€KA HCPBHO-TIAPATHITIYC CKHMIL OB -MHO3

(cyxeHHe 3pauKoB). [IpHBOIHT K YXyJIEHHIO 3PEHHS, 0COGEHHO B
TeMHOe BpeMs CyTOK




In a contaminated area, the moment of contact with PS is almost invisible (no odour, no
irritant effect).

After a short time there is a characteristic clinical picture of the initial stage of injury, caused
by the local action of OPC.

Local effects are mainly on the organs and systems that are directly affected by the poison
when it enters the body.

Under combat conditions, when PSs are used in vapour and aerosol form, the most likely route
of injury is inhalation, which also involves penetration of the poison through the mucous membrane
of the eyes and unprotected areas of the skin.

Inhalation ingestion of OPC causes symptoms:
upper airways, bronchial and eye injury
rhinorrhoea, hyperemia of mucous membranes,
chest tightness and pain,
difficulty breathing,
shortness of breath,

MIosis,
spasm of accommodation,
lacrimation.

VVVVVYVYY

One of the first and most characteristic signs of a person

being affected by is Miosis

(constriction of the pupils). Leads to visual impairment,
articularly at night




Bo3mMo:xkHO moOCTyILUIeHHE siia B OPraHM3M 4Yepe3 HEMOBPEKIACHHYI0 KOXKY BCJIeICTBHE
NMOMAJAHUA KameJb M ajdpo3oieii OB Ha OTKpbITBIE y4YacTKM KOxHM ofexay. Haubouabmyro
ONMACHOCTH MPEACTABJSIIOT B 3TOM OTHOIIeHUHM Vi-ra3bl, o0Jaaamwiiue Ype3BbLIYAWHO BBICOKOI
KOKHO-Pe30pOTHBHOM TOKCHYHOCTBIO.

IIpu nponuxkHoBeHnn ®OC yepe3 KOKY MeCTHOe [eliCTBHE MPONABJAeTcH (PUOPUILISIHEH
MBI U BbIIEJICHHEM KaleJieK M0TAa B MeCTaxX alllJINKAUM S1/1a.

Hpu nocrymiiennn ®OC B xKeaya0K BCJIAEACTBHE YIIOTPeOJeHUS 3arPSI3HEHHON NMUIIM U BOABI
MOSABJISIIOTCH CJOHOTEYEHHE, 001 B 00J1aCTH KeJIyIKa, TOINIHOTA U ObICTPO HacTynawumas (depes
5—15 MHUH) yniopHasi pBoTAa.

IIpu Jaw000M #H3 BO3MOKHBIX IYTell MMOPAXKEHUS HHTOKCUKANUSA MOKET OrPAHHUYUTCH
MECTHbBIMHU NMPOSIBJICHUSIMH B TOM CJIy4yae, KOI/a 1032 /14, NOCTYNHUBIIEr0 B OPraHu3M, 10CTATOYHO
MaJja.

IIpu Bo3zaerictBuu Oosbmux 103 POC pa3sBUBAlTCA CHMMITOMbI Pe30POTUBHOIO AeiiCTBUA,
KOTOpble HauOoJiee OBLICTPO NOSABJIAKTCH IPH HHTAJANUOHHBIX (opMax mnopakeHUusi W MPH
NMOMAJAHUM $I1a HA pPAaHeBble IMMOBEPXHOCTH, Npu NpPOoHUKHOBeHMHM D®OC yepe3 KOKY OHHU
NMOSIBJISIITCH M0 UCTEYEeHU N HEOOJILIIOr0 BpEeMEHHU

OTpaBHHIOLI.l,I/Ie BELU,ECT?a HepBHOMapanutn4yeckoro
aAencrteunsa

3apuH (GB) - BecuseTHas xugkocTb, 6e3 3anaxa.

3omaH (GD) - BecuBeTHasa XMAKOCTb C 3anaxoM

Kamdapsbl.
Bupbl ap

Vx=ras (Vx) [MNpun koHUeHTpayum 0.0001 Mr/n yepes
— MWHYTY BbI3bIBAET MOpaxeHune

CuMNTOMBI NOpaXxeHUsi |

HopmanbHbIn mas 1-2 MUHYTBI — Cy>KeHue [Mocne Bo3pencTeus
3payukoB; 2-4 MUHYTbI — OB (Mu03)

NOTANUBOCTb,
w cnoHootaeneHue; 5-10
/"’/ e, MWHYT — CyQoporu,

i & napanuuu, cnasmbl; 10-15

e MUHYT — CMepThb.

J




Poison can enter the body through intact skin, due to droplets and aerosols of PS on exposed
skin and clothing. The greatest danger in this respect is posed by V-gases, which have extremely
high skin-resorptive toxicity.

When OPC penetrate the skin, local effects are manifested by muscle fibrillation and
perspiration droplets in the area where the poison is applied.

When OPC enters the stomach through ingestion of contaminated food and water, salivation,
gastric pain, nausea and rapid onset (5-15 minutes) of persistent vomiting occur.

In any of the possible exposure routes, intoxication may be limited to local manifestations if
the dose of poison ingested is sufficiently small.

Inhalation of large doses of OPC will produce resorptive symptoms, which are most rapid if
the poison is inhaled or on wound surfaces, while skin penetration of OPC will cause symptoms
after a short period of time.

Poisonous substances with neuroparalytic

effect
Sarin (GB) - Colourless, odourless liquid.

‘ Saman (GD) - Colourless liquid with an odour
of camphor.
Types
Vx-gas (Vx) - At a concentration of 0.0001
mg/l it causes injury in one minute

Symptoms of affection

After exposure to

Normal eye 1-2 minutes - pupil PS (miosis)

constriction; 2-4 minutes -

w sweating, salivation; 5-10
h minutes - convulsions,
>
_ !

> 4 paralysis, spasms; 10-15
Qo _|minutes - death




Jlerkasi creneHp

Xapaxkrepusyercsi MeCTHbBIMU 3¢ deKkTamMu saa

B mnarosioruyeckuil mpouecc BOBJIEKAKTCH CPa3y HECKOJBbKO CUCTEM OPraHu3Ma, HO ¢ YMEpPEeHHbIM
HapyLIeHueM (PyHKIUM:

U3aTpynHenne abixaHusi, HEBO3MOKHOCTh CH€JaTh BAOX MOJHOH IPyIbl, C:KUMAaOIIue 00JH 32
rPYAMHOH, pUHOPeEsi, CJIOHOTECYCHHE;

Umuo3, cnazm akkomonamum (yxyainieHHue 3peHust BAAb), 0CI1a0IeHne PeaKI[u 3pavYKa Ha CBeT;
UnanpskeHHOCTh,  0eCMOKOWCTBO,  BO30y)KIeHHe, YYBCTBO  CTpaxa, ASMONMOHAJIbHAS
HEYCTOMYMBOCTb, MHOIZIA COCTOSIHHE IOJAABJECHHOCTH, TOJOBHasA 00Jib, 0€CCOHHUIA, CHUKCHHUE
NMaMsTH 4 JP.

Ilo eedyuiemy 6 1-e cymKku npuzHaKy @vloensaom Heckoavko popm nopaxcenus ®OC nezkou
cmeneHu:

rmuomuueckasn gpopma (Hadaonaercsa B 7/0-80% cayuaeB) ¢ mpeodiajaHneM HAPYIIEeHUH 3peHUS;
FOUCHHOIMUYUECKAA (hopma, TPU KOTOPO KpoMe MHO03a XapaKTepPHbI Yy4allleHue IbIXaHusl,
OABbINIKA, 00WJIbHOE Bbl/IeJICHHE U3 HOCA;

FHeepomuuecKkas popma, CONMpoBOKAaeMasi TOJOBHBIMHU 00JAMH, 0eCIOKOMCTBOM, 0eCCOHHMIIEH,
BO30y:K/IeHMEeM HMJIM MO0JaBJIeHHbIM HACTPOEHHEM, YYBCTBOM TPEBOI'M M CTPAXa;

FKapouanbHasn hopma ¢ SIBJICHUSIMH KOPOHAPOCNa3Ma U KapAHaJITuu;

PHCeYOOUHO-KUWeYHas @opva, TPH KOTOPOW MOSIBJIAIOTCA 00U THNA KHIIEYHBIX KOJIMK,
TOIIHOTA, PBOTA, MOHOC.

CpOKI/I JICUHCHHUA IMOPAKCHHBIX JIErKOM CTENEeHM THAKECTH COCTABJIAIOT S—7 CYTOK



Mild degree

Characterized by the local effects of the poison

Several body systems are involved in the pathological process, but with moderate dysfunction:
Ushortness of breath, inability to draw a full-throat breath, chest pain, rhinorrhoea, salivation;
Umiosis, accommodation spasm (loss of distance vision), weakened pupil response to light;
Utension, restlessness, agitation, fear, emotional instability, sometimes depression, headache,
Insomnia, memory loss, etc.

Several forms of mild OPC poisoning are distinguished according to the leading symptom on day 1:

»myotic form (observed in 70-80% of cases) with predominant visual disturbances;

»dyspnoeic form, which in addition to miosis is characterized by rapid breathing, dyspnoea, profuse
nasal discharge;

»the neurotic form, accompanied by headaches, anxiety, insomnia, agitation or depressed mood,
feelings of anxiety and fear;

»cardiac form with coronary spasm and cardialgia;

»gastro-intestinal form with colic-like pain, nausea, vomiting and diarrhea.

Treatment time for mild cases is 5-7 days



Cpennsisi cTeneHb

Xapakrepu3syercs BbIPA’KEHHOCTHI) MECTHBIX CHMIITOMOB, TMPHCOCAMHSAIOTCH MPU3HAKHU
pe3opoTuBHOIoO Aeiicreusg ®OC.

s[IpucTynsl yayuibsi, HAOMHUHAKIINE OPOHXHAJIBHYK) AaCTMY, MOPAKEHHBIH CHIAUT, YIHUPAsACh B
KOJICHH PYyKaMM, KallejJb — BHaYaljie CyXoil, 3areM C BblJeJIeHHeM MOKPOThI (OpoHxopes).
IlepkyTOpHBIiT KOPOOOYHBIN 3BYK HaJA BCeld IOBEPXHOCTHI) JIETKHUX, JIerKHEe YBeJH4YCHBI.
AYCKYJbTATUBHO — JIbIXaHHE BE3UKYJISPHOE, )KECTKOE, PACCESTHHbIE CyXHe U ¢JMHUYHbIC BJIAKHbIE
XPHIIBI.

*['0j10BHbIE 00/1M, KOIIMAPHbIE CHOBHMJACHHUSA, CTPAX CMEPTH, PeYb MOHOTOHHAS, 3MOLMOHAJIbHAS
JAOWJIBHOCTb, PAa3IPAKUTEIbHOCTb, HEAJeKBATHOCTh PeaKIUd Ha OKpYKamiluee, Jerkas
YTOMJIA€MOCTb.

=[Iysabc ypeskeH (MHOIIA y4allleH), HANPAKeHHbIH, A/l moBbIIIeHO.

" Muo03 CONMpPOBOKIAAETCHA IOJIOBHOM 00J1b10, 3pAYKH HA CBET HEe pearupylor.

sOkpacka Juna, ryd 1 BUAMMbIX CJIM3UCTBIX 000/104€K PO30BATO-CHHIOIIHAS, THIIEPTrUAPO3.
*DuOpU/LIIPHBbIE MOAEPTUBAHUS MBIIIIL JIULA, I3bIKA, BEK.

s['unepcajuBanus, TONIHOTA, PBOTA, 00JIU B KMBOTE, IIOHOC.

IIo BenymuM nNpu3HAKAM MHTOKCHMKAIMH BbIACJISIOT [Be KIMHUYECKHE (POpMBI MOpaxkeHUs —
Oponxocnacmuuecky) 1 HCUXOHEBPOMUUECKYIO.

Cpoxu JiedueHH s IPU MOPAKEHUU CPEAHEH CTENEeHHU THAXKECTH COCTABJISIOT B CPpeHeM 2—3 Hel U
OoJiee

OcTaTtoyHble fIBJEHHUSI TEPEHECEHHOH HWHTOKCHUKAINMM B BHJAe IMOBBIINIEHHON YTOMJISIEMOCTH,
IMOLMOHAJIbHON JIAOWJIBHOCTH, PEeNUIMBHPYIOIIUX OpPOHXOCHA3MOB COXPAHAIOTCA Ha 0oJiee
NJNTEIbHbIE CPOKH.



Moderate degree

Characterised by severity of local symptoms, with signs of resorptive action of OPC.

=Respiratory attacks resembling bronchial asthma, affected person sits with hands resting on knees,
cough - initially dry, later with sputum (bronchorrhoea). Bandbox resonance over the entire lung
surface and the lungs are enlarged. On auscultation, breathing is vesicular, harsh, scattered dry and
single moist rales.

sHeadaches, nightmares, fear of death, monotonous speech, emotional lability, irritability,
Inadequate reactions to the environment, mild fatigue.

»The pulse is shortened (sometimes rapid), tense, and the BP is elevated.

=Miosis is accompanied by a headache and the pupils are unresponsive to light.

»The face, lips and visible mucous membranes are pinkish-blue and hyperhidrosis is present.
=Fibrillary twitching of muscles of the face, tongue and eyelids.

»Hypersalivation, nausea, vomiting, abdominal pain and diarrhoea.

Two clinical forms of intoxication, bronchospastic and psychoneurotic, are distinguished according
to the leading signs of intoxication.

Treatment time for moderately severe cases is on average 2-3 weeks or longer.

Residual effects of intoxication in the form of increased fatigue, emotional lability, recurrent
bronchospasm persist for longer periods.



Taxeaasa cTeneHb
Pa3im4aoT TP CTaUM COCTOSTHUSA MOPAXKEHHOIO.

B rauanvnon cmaouu 4yepe3 HeCKOJIbKO MHMHYT mocJe Bo3aeucTBus OB cocrosiHue mopasKeHHOIro
Pe3K0 yxyaumaercs. Y Hero MHOSIBJASAITCH MMO3, 3aTPyIHEHHOE [bIXaHHEe, PEe3K0 BbIPA'KeHHbIHN
OpoHXO0CHa3M, NPUCTYNbI YIYIIbsi, CJIDHOTEYEHHE.

XapakTepHbl HIYMHOE /JbIXaHHe, 3M(HU3eMATO3HOCTh JErKHMX, MOIYyT ObITh BJIA’KHbIE XPHIIbI
BCJIeCTBHE OpOHXOpeH (BblAeJIeHHe CJIU3H B OPOHXAX).

OTMeuaroTcesi ICHXOMOTOPHOE BO30YXK/IeHUE, T0JI0BOKPYKeHHe, T0JI0BHAA 00J1b, CTPAX, CIYTAHHOCTh
CO3HAHHUS, ATAKCHS, 3ATPyIHECHUE PEYH.

HosiBasiroress puOpHJLISAUMH OTAEJIbHBIX MBILIL, APOXKaAHUE KOHeYHocTed (Tpemop). Co cTOPOHBI
AKKT moryr ObITh ciazmMaTuyeckue 00JiM B KMBOTE, TOIIHOTA, pPBOTAa, HHOrAAa nMoHOoC. Ilyabc yamre
yYPeXKeH,

A/l nmoBbimieHo. Hapymaercsi 3peHue Baajb. BbIpaskeHbl CJIIOHOTEYEHHE M NMOTIHUBOCTb. 3aTeM
Yyepe3 HeCKOJbKO MUHYT BCe 3TH CUMIITOMbI YCHJIMBAKOTCH, TPEMOP NpUoOOpeTaeT 001U Xapakrep,
HAYUHAKOTCH MOJAEPrUBAHN MUMUYECKOU MYCKYJIATYPbl, YIYlUIbe CONPOBOXKAACTCH HHMAHO30M.
Craaus nopaxeHusi — cyaopoxHasi. [lopaxkeHHbIH NMagaer, MOABJIAIOTCH CUJIbHeHIINEe KIOHHKO-
TOHUYECKHE CYyI0POrd BCero reja

Bo Bpemsi cynopor 3padyku Cy:KeHbl, He PearupyoT Ha CBeT, H30 PTA BbIACJAIOTCS MEHUCTAs CJIIOHA
U CJIU3b. /IbIXaHHe CYI0pPO:KHOE, BO BpeMs CYIOPOr OYeHb Cj1aldoe, B epepbiBax MexAy CyIoporamMmu
nIy0oKoe KIoKkouyulee abixanue. KoxkHbie MOKPOBBI U CJIM3UCTHIC MUAHOTUYHBI. Ilyibe yyamaercs,
AJl cHmkaercsi, TOHbI cepaua riayxue. CyaopoxHasi CTaAUA MOKET JJIUTHCH HECKOJbKO MHHYT M
J1a’e HECKOJIbKO YaCOB.



Severe degree
Three stages of the affected person’s condition are distinguished.

In the initial stage, the affected person's condition worsens rapidly within minutes of PS exposure.
Miosis, laboured breathing, acute bronchospasm, episodes of choking and salivation occur.

Noisy breathing, emphysematous lungs, and moist rales due to bronchorrhoea (mucus secretion in
the bronchi) are characteristic.

There is psychomotor agitation, dizziness, headache, fear, confusion, ataxia and speech difficulties.
Some muscle fibrillation and limb trembling (tremor) may occur. Gastrointestinal symptoms may
include abdominal cramps, nausea, vomiting and sometimes diarrhoea. The pulse is often
infrequent,

BP is elevated. Vision in the distance is impaired. Salivation and sweating are pronounced. After a
few minutes, all these symptoms intensify, the tremor becomes general, twitching of the mimic
muscles begins, choking is accompanied by cyanosis.

The stage of the affection is convulsive. The affected person collapses and violent clonic-tonic
convulsions of the whole body occur

During convulsions, the pupils are constricted, unresponsive to light, and frothy saliva and mucus
are secreted from the mouth. Breathing is convulsive, very weak during convulsions, with deep,
clotting breathing between convulsions. Skin and mucous membranes are cyanotic. Pulse rate is
rapid, BP is low and heartbeat is muffled. The convulsive phase may last a few minutes or even a
few hours



B HeO0JIAronmpuUsATHBIX CJAy4YasiX OHA MEPeXOauT B RNAPAIUMUYECKYI0, WJIH
KOMamo3Hyw cmaouio, IpA KOTOPOM CyI0pPOru 0cjaadeBaloT M0 4acTOTe M CIWJIe, a 3aTeM

NMPEeKPAMIAIOTCA U PA3BUBAETCs NIyOOKasi KoMa.

JIbIXaHue CTAHOBHUTCH PeIKUM, APUTMUYHBLIM, Pa3BUBACTCHA HEAOCTATOYHOCTH
AbIXaTeJbHON MYCKYJaTyphl. [IlnaHo3 pe3ko ycuiauBaercs.

Hy.lII)C CTAHOBUTCHA HUTCBU/IHBIM.

HaﬁJIIO)]aeTCﬂ HCIIPOU3BOJ/JIbHOC OTXO0KIACHUEC MOYIM U KaJia.

CHuxaercs TemMmeparypa rTeJa.

3aTreM HacTynmaeT napajuy AbIXaTeJibHOI0 EeHTpAa.

HauOosiee omacHOM SBJACTCH MOJMHUEHOCHAA (Hopma THAKEJIOr0 MOPAKEHUS.
IlopaskeHHBIH NMOYTH Cpa3y TepsieT CO3HAHME, CYIOPOXKHASI CTAAMsl KPAaTKOBPEeMEHHA
WIH J1a’ke OTCYTCTBYeET, Yepe3 1-3 MUH HACTynaeT mapajuTuyecKasi CTaaus U Yyepe3 5—

15 MUH — cMepTh B 04Yare MOPaKeHus.

OrpaBneHue ®0C

doccopopraHnyeckne COeauHEHUss — 9T0 ODOLUMPHbIN  Kknacc
OpraHN4eckux COeMHEeHnI, coaepxaLumx B CBOEM coctase gocdop.

v MHcekTUumMabl,  PyHruuMAabl,
rep6uymnabl, AedonnaHTbl
(rekcaatunterpadcocdar,
[EMETOH, AWa3nHOH, xrnopodoc,
kapbocpoc n T.4.);

v' 6oeBble oTpaBnsioLme o
BelyecTa unu HEPBHO- ¥
napanuTuyeckne rasbl (TabyH, |
3apuH, 3oMaH, VX-ras).

3apuH 30MaH

L
XpaHeHue VX B XUAKOM COCTOSTHUN




In unfavourable cases it progresses to the paralytic or comatose stage, in which the
convulsions become weaker in frequency and severity and then cease and a deep coma
develops.

Breathing becomes infrequent, arrhythmic and respiratory muscle failure
develops. Cyanosis increases sharply.

The pulse becomes thready.

Involuntary urination and defecation is observed.

Body temperature drops.

Then comes paralysis of the respiratory center.

The most dangerous is the peracute form of severe poisoning. The affected person
loses consciousness almost immediately, the convulsive stage is brief or even absent, the
paralytic stage occurs after 1-3 minutes and death in the center of contamination
occurs after 5-15 minutes.

OPC poisoning | NN

Organophosphorus compounds are a broad class of organic
compounds containing phosphorous.

vinsecticides, - fungicides,
herbicides, defoliants
(hexaethyltetraphosphate,
demetone, diazinon,
chlorophos, carbophos, etc.);
v'chemical warfare agents - or
neuroparalytic gases (tabun, S
| sarin, soman, VX-gas). 4

o
Storage of VX in a liquid state




Bornpoc 3 «IIpuHIunsI

AHTHIOTHOM Tepalum

Question 3 “Principles of
antidote therapy”



Oco00eHHOCTH OKa3aHMs MOMOIIU NMOpPakeHHbIM OB COCTOMT B MOCJIEI0BATEIbHOM OCYLIECTBJICHUH
CJEAYILIUX MEePONPUATHIA

1. ITpexparnieHue naabHENUINEro MOCTYIJICHUS 5/1a B OPraHu3M (MEPONPUSITHUS IO YIAJICHUIO HEBCOCABIIETOC 5/1a).

HpI/I HMHIaJLINMOHHOM OTPABJICHHUH B O04are IopaXxeHus OCyIICCTBILAIOT.

. HAJICBAHWE Ha MOPAXKECHHBIX WHIUBUIYAIbHBIX CPEACTB 3alIUThl OPTAHOB JIBIXAHUS: IIPOTUBOTA3bI;
. MPOBETPUBAHUE 3aKPBITHIX IOMEIICHUH;
. BBIHOC WJIM BBIBOJ] TOPAKEHHBIX HA CBEKUM BO3AYyX.

[Ipyu nmepkyTaHHOM MOPAKEHUH OCYIIECTBISIOT HA/IE€BAHUE CPEACTB 3aLUTHI KOXKH M 3BaKyalllI0 U3 30HBI MOPAKECHHUS.
[Ipy nomamanuu B mIa3a — HEMEMJICHHOE MPOMbIBaHME BOMOW. [Ipu BO3IEMCTBUM CTOMKHMX BELIECTB W BELIECTB
HEU3BECTHOTO COCTaBa HEMEMJIEHHO MPOBOIAT CaHUTapHYI0 00pabotky (monHyro [1CO, wactuunyro YCO). B ouare
MOpaKEHUsI OTKPBIThIC YYacTKU Koxku oOpabOarbiBatoT sxkuakoctbio UIIIL. Bue owara Bce OB nerasupyrorcst nm6o
niesiouecofepkaiMu - (3apuH, 30MaH), JHUOO XJIOpPCOACpKAITUMHU (MIPHUT, JIFOM3UT, BHU-Ta3bl) BEHIECTBAMH C
nocaenytomiei [1CO (mo BO3MOXXHOCTH).

[Ipu mepopanbHOM TOpaXCHUM HA JOTOCIUTAIHLHOM J3Tal€ BBI3BIBAIOT PBOTY, OE330HIOBO MPOMBIBAIOT KEIYIOK,
HA3HAYAIOT CJIAOWUTENbHBIE CPEACTBA, UCIIONB3YIOT OYMCTHTEIbHBIE W CHU(OHHBIE KIU3MBbI, IPUMEHSIOT COPOHPYIOIIHE,
BSDKYIIUE U OOBOJIAKMBAIONIUE CPENCTBA. B cramuoHape MpoBOAST 30HAOBOE MPOMBIBAHUE KEYIKA, MOCIE KOTOPOTO
BBOJISIT aKTUBUPOBAHHBIM YTOJib, Ba3eIMHOBOE Maciio (uepe3 1-2 gaca). JKenymok mMpoMbIBalOT HE3aBUCHMO OT BPEMEHHU
nopakeHus (Hampumep. 1ebie Ta0IETKH Cpa3y yAaIUTh HE BCETIa BO3MOXKHO).

JInsi yCKOPEHHOTO BBIBEJICHHSI BCOCABIIETOCS B KPOBb TOKCHMKAaHTa (J€TOKCUKAIUS) TPOBOIAT (MEpOHpPUATUS 10
yIAJIEHUIO BCOCABIIETOCS 51/1a):

0 Je4eOHYI0 TUIEPBEHTUIISIUIO (IPOBOJUTCS € MOMOIIbI0 anmapatoB VBJI, Ha3HaueHneM aHaJIeNTUKOB);
0 yCUJIEHUE ANype3a — OOUIBbHOE MUTHE 0 3-5 TUTPOB, MOYETOHHBIE (TPOBOAST MPH JETKUX OTPABICHUSIX);
0 dopcupoBaHHBI Uype3 — JOCTUTalOT NPEABApUTEIbHOW BHYTPHUBEHHOW BOJHOM HArpys3koil c

MOCJIEYIONUM BHYTPUBEHHBIM BBEICHHMEM MOYETOHHBIX CPEACTB M 3aMECTHTEIbHOW WH(QY3He pacTBOPOB
AIIEKTPOJIUTOB WJIM HU3KOMOJEKYJISPHBIX IUIa3MO3aMEHUTeNed (METOJ MPOTUBOIOKA3aH IPU CTOMKUX SIBICHUSX
CEpPACUYHO-COCYIUCTON U TTOYEUHON HEAOCTATOUYHOCTH) (ITPOBOISIT MPU OTPABICHUSX CPEIHEU CTETICHU TSAKECTH ).

[Ipy TsXKENABIX OTPABICHUSX MPUMEHSAIOT METOJbl HCKYCCTBEHHOM JETOKCHUKAIIMU: TEeMOCOPOLMH, TeMOANAIN3,
NEPUTOHEATILHBIN A3, ONEpaIlsl 3aMEIICHUS KPOBHU.



The specifics of the treatment of people affected by PS consist in the sequential implementation of

the following measures
1. Cessation of further poison intake into the body (measures for removal of unabsorbed poison).
In case of inhalation poisoning the following measures are taken in the center of contamination:

. wearing of individual respiratory protection means: gas masks;
. ventilation of closed rooms;
. taking the affected person out into the fresh air.

In case of percutaneous injuries, putting on skin protection equipment and evacuation from the contaminated area is
carried out. In case of eye contact, rinse immediately with water. In case of exposure to persistent substances and
substances of unknown composition, immediate decontamination (full decontamination, partial decontamination) is
carried out. In the center of contamination, exposed skin is treated with individual decontamination set (ID-set) liquid.
Outside the center of contamination, all PSs are decontaminated with either alkaline (sarin, soman) or chlorine (mustard
gas, lewisite, v-gases), followed by full decontamination (if possible).

In the case of an oral affection in the pre-hospital phase, vomiting is induced, gastric lavage is performed without a tube,
laxatives are administered, purging and siphonic enemas are used, sorbents, binders and detergents are used. In hospital,
gastric lavage is performed through a tube, followed by administration of activated charcoal, vaseline oil (after 1-2
hours). The stomach is flushed regardless of the time of the lesion (e.g. whole pills cannot always be removed at once).

In order to speed up the excretion of the absorbed toxicant into the blood (detoxification), the following measures are
carried out (measures to remove the absorbed poison):

. therapeutic hyperventilation (carried out with the help of lung ventilators, administration of analeptics);
. increasing diuresis - drinking plenty of fluids up to 3-5 litres, diuretics (carried out for light poisoning);
. forced diuresis - achieved by preliminary intravenous water load, followed by intravenous administration of

diuretics and replacement infusion of electrolyte solutions or low molecular weight plasma substitutes (the method is
contraindicated in persistent symptoms of cardiovascular failure and kidney injury) (conducted with poisoning of
medium severity).

In severe poisoning methods of artificial detoxification are used: haemosorption, haemodialysis, peritoneal dialysis,
blood substitution surgery.



XOJHHOJIUTHKHA

*0JIOKMPOBATH XOJIMHOPEHENTOPbI U TEM CAMbIM NPENSITCTBOBATH I€MCTBUIO HA HUX ALIETHJIXOJIHHA
nau POC,;

*BBITECHAATh KOHKYPEHTHO  AaNeTWJIXOJHMH, Yy:Ke BCTYNMBIIMI BO  B3auMojeiicTBHe ¢
XOJIMHOPEEeNnTOPOM.

B kadecTBe aHTHIO0TA MCNOAb3yeTcsl nepudepudecknii M-XOJIUHOIUMTUR — amponun (Amponuna
cynvgham). Bb10Op MMEHHO 3TOr0 nmpenapara 00ycJ0BJIeH HECKOJIbKMMHU NPUYHHAMH:
1.B03MOKHOCTHI0 MHOTOKPATHOTO NMIPUMEHEHHUS ;

2.Cnoco0HOCTHIO BBI3BIBATH Psi/i CHMIITOMOB, HA OCHOBAHUM KOTOPbIX YCTAHABJIMUBAIOT CTeNeHb
HACBHILIECHUA OPraHM3Ma XO0JIMHOJIUTUKOM,;

3.M-xoiMHOpenenTopbl JAeHCTBYIOT A0Jro (aHu), B To Bpemsa kak H-xoaunHopenenTopsbl
COXPAHSAIOTCSH HENMPOAO/LKUTEIbHOE BpeMs (4achl) ¢ HAYAJ1a HHTOKCHUKAIIMH;

4 I3BeCTHOCTHI0 U UIUTEJIbHBIM HCIOJIb30BAHMEM NMPeENapara B KJINHHKE.

AHTUOOTLI NEPBOM NOMOLLU

ATponuH 0.2%
+TMB4 +
0eHaKTU3uH

680001, Poccuickan Dagepaumnn, Xabaponcxwi Kpan,
r. XaBapoeck, yn. Tawsenrcran, 22, v/d (4212) 53-91-86

ATPOINUHA CYJIb®AT

ATpONuH pacreop ans uHbekuwi 0,1%
acf:o'c:m Cyowoar -11
WALIOTA KHOPASTOROREOan 0, 1M - 20 pH 2.0 - 45
BOGA S0 PO ~ae N
CTEPUNBHO » BHYTPHUBEHHO
1'? Oar ':‘x'n BHYTPUMBILIEYHO * NOQKOXHO

ATponuH
0.2%

XPDHGATH B JOLBAGEHHOM OF CHETA MECTE:
rpw TeNnepaTyRe oY 2 80 30°C

XPBHATY B HOAOCTYTIWIM QNR OTCH MOCTe:
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AchuH,
Oynakcum,
nerMKkcum




Cholinolytics

*block the cholinoreceptors and thus prevent acetylcholine or OPC from acting on them;
displace competitively acetylcholine that has already interacted with the cholinoreceptor.

A peripheral M-cholinolytic, atropine (Atropine sulphate), is used as an antidote. This drug is chosen
for several reasons:

1.Ability to be administered repeatedly;

2.Ability to induce a range of symptoms that determine the degree of cholinolytic saturation of the
body;

3.M-cholinoreceptors act for a long time (days), while H-cholinoreceptors last for a short time
(hours) from the beginning of intoxication;

4.Known and used in the clinic for a long time.

First aid antidotes

Atropine 0.2%

- ) + TMB4 +
—g_v benactisine

//

’ >
NOC 63323-580-03 ¥ Atropine 0.2%
Atropine

Sulfate Injection, US? §

L]
T intravenous, intramascalar, ssdcstissss. &
L]

403 saus of endotrachest vie

20mL 3
Maltiple Dose Vial Ll

Aphyne,
budaxim,
pelixim



Cxema npuMeHeHHs aTPONHHA
B 3aBHMCHMOCTH OT CTeNEHH TSKECTH MOPAKEHHS UCTOJIb3YIOT CJIeYIOIIHe 103bI ATPONMHA
‘nipu Jsieckou cmenenu BBOAAT B/M 0,1% pactBop arponuHa mo 2 mu ¢ uHTepBajgom 30 MUH 10

COCTOSIHUAL JIETKOHM MepeaTpoNnuHU3aluu (paciiMpeHre 3pavyKoB, CYXOCTh KOKHBIX NOKPOBOB H
CJIM3HUCTBIX 000JI09€K, TAXUKAPAUA);

*lpu cpeaHeil creneHu — B/M wian B/B 4—6 ma 0,1% pacrBopa arponunHa, a 3ateM mo 2 mJu ¢
uHTEepPBaioM 10 MUH 10 COCTOSTHMS JIETKOH MepeaTPpoONnMHU3AIMY,
*IIpM THAKeJO0H cTenenn — B/M win B/Bo 6-8 mu 0,1 pacTBopa arponuna, a 3atemM mo 2 mJ ¢

HHTEPBAJIOM 3—5 MMH 10 COCTOSIHMS JIETKO MepeaTponuHU3aAIUMN.

Cocmoanue nepeamponunuzayuu He00OX00UMO noooeprcusams ¢ meuenue 3—4 cymok
PeakTHBaTOPBHI XO0JIHMHICTEPA3HI

1 /lepochopunuposanue xonunscmepaszvli. Pa3psiB  cBsizm  POC ¢ XogauHICTEpazod H
BOCCTAHOBJICHHE €€ AKTUBHOCTH.

2. /lepochopunuposarnue xonunopeuenmopoe. PeakTHBATOPbI pazpymarwT Komiuieke POC-
XOJIMHOPEUEenTop.

OaMH "3 MeXaHU3MOB [IefiCTBHSI AHTHAOTOB CBSI3aH C MNPAMOM HeWTpaau3anued sa.
PeakTBaTOpPBI XOJHMHACTEPa3bl 32 CYET OKCHMHON TpPynnmupoBKH npucoenuHswrca k ®OC, a
3aTeM 00pa30BaBIINICI KOMILJIEKC PACHaAaeTCs ¢ BblIeJCHHEM HEAKTHBHbBIX COCIUHECHHUM.

B xayecTBe AaHTHA0TOB MOKHO MCIOJIb30BATH AIIOKCUM, OURUPOKCUM, U30HUMPO3UH



Atropine administration regimen
Depending on the severity of the affection, the following doses of atropine are used:

«for mild degree, atropine 0.1% solution is injected intramuscularly with 2 ml at 30-minute
intervals until a state of mild overatropinization (dilated pupils, dryness of the skin and mucous
membranes, tachycardia);

«for moderate degree - 4-6 ml of 0.1% atropine solution intramuscularly or intravenously, then 2
ml at 10-minute intervals until mild overatropinization;

for severe degree - 6-8 ml 0.1 atropine solution intramuscularly or intravenously, followed by 2 ml
at 3-5 min intervals until mild overatropinization.

The overatropinisation state must be maintained for 3-4 days

Cholinesterase reactivators

1.Cholinesterase dephosphorylation. Disruption of OPC binding to cholinesterase and restoration
of its activity.
2.Choline receptor dephosphorylation. Reactivators degrade the OPC-cholinoreceptor complex.

One of the mechanisms of action of antidotes is through direct neutralisation of the poison.
Cholinesterase reactivators attach to the OPC via an oxime group, and the resulting complex is
then broken down to release inactive compounds.

Alloximum, dipyroximum, isonitrosinum can be used as antidotes



Cxema MCIO0JIL30BAHHUA AJJIOKCHMA

Ipwu ezxoit cmenenu nopaxkenusi BBoAAT B/M ajiokcuM B 03e 0,075 r na 60-70 kr macchl TeJa
nopakeHHoro. Ecjim cuMnToMbl OTpaBJieHUsI He MCY€3aI0T, Yepe3 2—3 4 BBOJASIT MOBTOPHO mpenapar
B TeX JKe /103aX.

Ilpu cpeoneit u masxcenon cmenenu noparxcenus BBOAAT ajiiokcuM B 103e 0,075 r B/M ¢ HHTepBaJioM
MexIy UHbeKnusivMu 1-3 4.

Pa3oBas n03a ajutokcuma — 0,075 r, cyrounass — 0,2-0,8 .
AJUIOKCMM B COYETAHMHM C aTPONMHOM IOKAa3aH K NPUMMEHEHHUI0 He TOJbKO NPH HAJIUMYUH
CUMIITOMOB OTPaBJIEHNUsI, HO M MIPU MX OTCYTCTBHHU, KOIJIa U3BECTHO, YTO MPOM30IILIO BO3AelCTBHE

SI/1a HA OPraHu3M (MPOPUIAKTHIECKH).

IIpu Jle4yeHUH OCTPBIX OTPABJIEHUI PEAKTUBATOPHI XOJHUHICTEPA3bl MPUMEHAKTCS 00513aTeJIbHO B
COYETAHUM C XOJUHOJIUTHUKAMU (ATPOIUH).



Alloximum administration regimen

For mild degree of poisoning, alloximum is administered intramuscularly at a dose of 0.075 g per 60-
70 kg body weight of the affected person. If symptoms of poisoning persist, the drug is administered
again in the same dosage after 2-3 hours.

For moderate to severe degree of poisoning, alloximum is administered in a dose of 0.075 g
intramuscularly with an interval between injections of 1-3 hours.

A single dose of alloximum is 0.075 g, daily dose 0.2-0.8 g.
Alloximum in combination with atropine is indicated for use not only in the presence of poisoning
symptoms, but also in their absence, when it is known that the poison has affected the body

(prophylactically).

When treating acute poisoning, cholinesterase reactivators are always used in combination with
cholinolytics (atropine).



Bonpoc 4 «OcodenHocTH
orpaBjieHuss POB geren»
Question 4 “Specifics of
organophosphorus substance
(OPS) poisoning in children”



IIposiBasieTcsi TeMH K€ OCHOBHBIMHU CHMIITOMAMM, YTO U Yy B3POCJbIX, OJHAKO, CTENEHb MX
BbIPA’KEHHOCTH U XaPaKTepP HMEKT CYllleCTBEHHOE pa3jindue.

Tak B paHHeM [eTCKOM BO3pacTe CYIOPOKHbII CHUMIITOMOKOMILIEKC C MOTEepPell CO3HAHUA
NMPOTEKAeT 3HAYUTEJIbHO, Jierde, 4YeM y B3POCJIbIX, MPHYEM CYIOPOrd HOCAT TOJbKO TOHHYECKUM
Xapakrep

B Bo3pacre 2-x JieT, Korma y Jereil ObICTPO Ppa3sBHBAETCH [IBUraTe/ibHbIe HABBIKH,
OKOHYATeJIbHA (hopMUpYyeTCH KIOHUYECKHI KOMIIOHEHT CY10POr.

OTMmeuaercsl pasjuuve U B NATOTeHe3e AbIXaTeJbHOM HENOCTATOYHOCTH B OTJIHYHE OT
OpoHxocma3mMa, OpOHXOpeHM Yy B3POCJBIX M Yy JAeTeill NpeBaJMpyeT HEPBHO-MBIIIECYHbIN 0JI0K
AbIXaTeJIbHOM MYCKYJIATYPbl /Kypapenoao0Hoe aeiicTBre/ U Mapajny AbIXaTeJIbHOr0 HEeHTPA.

IlepBble MPU3HAKU MOPAXKEHUS Y JeTeH MOABJIAIOTCH MO032Ke, YeM Yy B3POCJbIX, U KAPTHHA
HHTOKCUKALMM PACTAHYTA BO BpPEMEHH, BMeCTe C TeM KJIHHHMKA NPOTEKAeT THKesee, 4alle
COIIPOBOKAACTCS MOTEPeH CO3HAHUMA, CYI0POraMM, KOJLIAIICOM.

Mepeas nomMoLLb NPY 33PAsKEHUN HEPBHO-NAPATUTUHECKUMM MW
dochopopraHnHECKMIAM OTPABASIOLWMMM BewectBamm (POB) Brio4aeT:

- BREOEHWE aHTMA0TA M3 aNTEYKN WHAWE N AYaN BHOW
AN MAn 13 CymKA MELWLWHCKOW BOACKOEO K CMIB;




It is manifested by the same basic symptoms as in adults, but the degree and nature of the
symptoms are significantly different.

In early childhood, for example, the convulsive symptom complex with loss of consciousness
iIs much milder than in adults, and the convulsions are tonic only

At the age of 2 years, when children are rapidly developing motor skills, the clonic
component of the convulsions is finally formed.

There is also a difference in the pathogenesis of respiratory failure, unlike bronchospasm,
bronchorrhoea in adults and in children, the neuromuscular block of the respiratory muscles
/curare-like action/ and paralysis of the respiratory center prevail.

The first signs of illness appear later in children than in adults, and the picture of
intoxication is delayed in time, but the clinical picture is more severe and is more often
accompanied by loss of consciousness, convulsions and collapse.

First aid for neuroparalytic or organophosphate poisonous
substances (OPS) contamination includes:

- injection of an antidote from a first aid kit
or from a troop medical bag




Bonpoc S «Opranunzanust
ITANHOIO0 JICYEHH»
Question 5 “Organization of
staged treatment”



DOC aBIAKOTCH CTONKHUMH M ObICTPOACHCTBYOIMMM.

10 co3maer AeUIUT BPEMEHH Y MEAUIMHCKOI0 MEPCOHAIA U HEOOXOAMMOCTh padoThl B o4are C
npumenenuneMm UC3K u O/l

Ilpy BOZHMKHOBEHHMH MACCOBBLIX CAHUTAPHBLIX MOTEPHh HEOOXOAUMO YKe B 04are CpOYHO MPOBECTH
COPTHPOBKY NMOPAKEHHBIX MO CTENEeHHU TSUKECTH M 0Ka3aTh MEIUIIMHCKYIO MOMOIIb.

B ouare (Ha coprupoBouHoii MIomAaAKe IM3I) MeAUIMHCKHUNA  PAOOTHHK  MOMKET
PYKOBOJACTBOBATHCS CJAEAYIONIMM AJTOPUTMOM COPTHPOBKH nmopakeHHbIX ®OC:

vHeT OpPOHXOCHACTHYECKOIr0 CHHAPOMA, aAeKBATHO peardpyer HAa KOMAHABI — JI€2KaAs CHIeNeHb
msaoicecmu,

vHaInuue OPOHXOCHACTHYECKOr0 CHHAPOMA (IMCTAHIHMOHHLIE XPHIbI) H/HJIM HeadeKBATHOE
MOBEJIEHNE - CPEOHAA CIMENEeHb MANCECMU,

VIIOSIBJIEHHE CYTOPOKHOI0 CHHAPOMA H/MJIH MOTEPSI COZHAHMS - MANCE/AA CINENEHb NOPANCEHUA,
v'BbljieJIEHHE MOCTPAJABIINX B KOME — Kpailie majice/as cnenens OTPABIeHHs,

JBaKyalnusi MNOPa’keHHbIX M3 0Yara [0JI’KHA NPOBOAUTCH B CXKATble CPOKHM OJXHOMOMEHTHO
TPAHCHOPTHBIMU CPEACTBAMU € Y4YeTOM TOro, 4tro npudausureabHo 60% mocrpagaBmux —

HOCUJIOYHBbIC.

TsKe/I0ONOpaKEeHHBIM BO BpeMsl TPAHCHOPTHPOBKHM HEO0XOAUMO CHATh INPOTHBOra3 U OKa3aTh
MEIUIMHCKYI0 MOMOIIb (TPSACKA U BUOpaLMs CIIOCOOCTBYIOT Pa3BUTHIO CYTI0POKHOI0 CHHIPOMA).

IIpu mocrymieHuu B cranuoHap oosi3aresibHO nposenenue ICO.



OPC are persistent and fast-acting.

This creates a time pressure on the medical staff and necessitates the use of personal skin and
respiratory protection equipment in the center of contamination.

In case of mass casualties, the affected people must be triaged by severity and treated as soon as
possible in the center of contamination.

In the center of contamination (triage area of the medical evacuation post), the medical worker
may be guided by the following algorithm for triage of people affected by OPC:

vho bronchospastic syndrome, responds adequately to commands - mild severity;

vpresence of bronchospastic syndrome (distant wheezing) and/or inadequate behaviour - medium
severity;

voccurrence of seizure syndrome and/or loss of consciousness - severe degree;

vallocation of affected people in a coma - extremely severe degree of poisoning.

The evacuation of the affected people from the center of contamination should be carried out at
short notice by transport vehicles, taking into account that approximately 60% of casualties are
stretcher patients.

Severely affected people must be relieved of their gas mask and provided with medical assistance
during transportation (shaking and vibration contribute to convulsion syndrome).

On admission to hospital, full decontamination is mandatory.



B 30He
MOpaKeHUA

IlepBasn

VYV VY

HaneBanue nporusBorasa.

O0paldoTKa OTKPBITHIX YYACTKOB KOKHM U NPHJIETraloiiero
K HUM ofexkabl conep;kumbiMm UIIIIL.

boicTpeiinmuii BHIX0 (BBIHOC) 32 Mpe/esibl oYara

HNBJI (py4HBIM C1IOCOOOM)

oMo b

BHe 30HBI
MOPAXKEHUS

\N\|VYVY

AN

JonmosnurtesnbHast CO OTKPBITHIX YY4aCTKOB Tejia
OO0nsbHOE IPOMBIBAHME VI3 BOAO, MOJOCKAHNE MOJOCTH
PTa ¥ HOCOIVIOTKH.

O0OpaboTka ogexabl € TMNOMOIIB) HHAUBHAYAJIbLHOIO
JAerazauMoHHOro cuiukaresaesoro nakera (JAI1C)

IepBuunas
MeIHKO-CAHUTAPHAS
JA0BpaYeOHasA MOMOIIb

Nuransuus O2 wim HUBJI ¢ nmoMombi0 MOPTATHBHBIX
anmaparos.

BBeeHne  cepaevHO-COCYIMCTBHIX  cpeacTB [1  ma
kopauamuHa, 1 ma 10% pacrBopa kodeuna-6ensoara
HATPUS BHYTPUMBIILIEYHO.

Ilpu mnomo3penun Ha nonaganue OB B xkeaymnok
0€330H10B0€ IIPOMBIBAHHE KEJTYIKA.

JonosiHuTe/IbHASL  JAerazanusi  NPOTHBOXMMHUYECKHUMU
CPeACTBAMH OTKPBITHIX YYACTKOB KOMXKH, O1€K/IbI




Put on a gas mask.

In the » Treat exposed skin and adjoining clothing with ID-set
contaminated contents.
area » Carrying out (exit) from the center of contamination as
First aid quickly as possible.
» ALV (manual resuscitation)
v Additional decontamination of exposed body parts
Outside the v" Abundant flushing of eyes with water, rinsing of mouth
contaminated and nasopharynx.
area v Treat clothing with an individual decontamination silica
gel bag (DSB)
O O2 inhalation or ALV with portable machines.
O Administration of cardiovascular agents [1 ml cordiamine,
Primary paramedical care 1 ml sodium caffeine-benzoate 10%  solution
intramuscularly.
O Gastric lavage without a tube in case of suspected PS
ingestion.
O Additional decontamination of exposed skin and clothing

with antichemical agents




IHepBuuHnas
MeIUKO-CAHUTAPHAasA
BpayeOHas
MOMOLIb

YV YV V

Heot/10:xHbIe MEPONIPUSATHS

YCO 1o BO3MOKHOCTH CO CMEHOM 0€eJIbi;

anTuaoTHas Tepanusi: 0,1% pacTBop aTrponuHa, alJIOKCUMA;
ob0ecmneuenue mnpoxomumoctu BJIII, oxcurenorepanusi, HUBJI mo
MOKA3aHUSAM, BBeJeHHE IbIXaTeJbHBIX aHajenTukoB (2—4 mua 1,5%
pacTBOpa 3THMH30J1a) B/M

OPOHXOJUTHKHU — AJIYIEHT);

KynupoBaHue Cylopo:kHOoro cunapoma: 1 wma 3% pacrBopa
(penazenama B/M;

KYNHPOBAHHE MCUXOMOTOPHOT0 BO30Y:KI€HHA . JUa3enamM, ceaqyKceH, 1—
2 ma 0,2% pacTBopa TpudTasuna;

BBe/IEHHE CEePeYHO-COCYTUCTBHIX CPEICTB;

HH(Y3HOHHAsI Tepanusi. N30TOHUYECKHE PACTBOPbI HATPHUS XJOPH/A,
IJIIOKO3bI B/B;

30H0BO€ MPOMbIBaHME JKeJIYAKA, IPUMeHeHHe COpOeHTa.

Meponpusitusi, KOTOpbie MOT'YT ObITh OTCPOY€HBbI:

® NpoPMIaAKTHYECKOEe BBeIeHUEe AHTUOUOTHUKOB




Primary medical care

YV V V YV YV V

YV V V

Heot/10:xHbIe MEPONIPUSATHS

Partial decontamination with a change of underwear if possible;
antidote therapy: 0.1%o solution of atropine, alloximum;

ensuring that the upper airways are kept clear, oxygen therapy, ALV
as indicated, administration of respiratory analeptics (2-4 ml of 1.5%
ethimizol solution) i/m

bronchodilators - alupent;

seizure management: 1 ml of 3% phenazepam solution i/m;
psychomotor agitation management: diazepam, seduxen, 1-2 ml of
0.2% triphtazine solution;

administration of cardiovascular agents;

infusion therapy: isotonic solutions of sodium chloride, glucose i/v;
gastric lavage, sorbent administration.

Measures that can be postponed:

e prophylactic administration of antibiotics




IHepBuyHas
MeEIUKO-CAHUTAPHASA
CreHAJTU3MPOBAHHAS
MOMOIIb

» IlosiHasi caHuTapHAasi 00pPadoTKA CO CMEHOM 0eJibsl.

» llopnepxuBarmomasi antuaoTHasi tepanusi: 0,1% pacrBop arponuna,
AJJIOKCHMA.

» IlporuBocynopoxuasi Tepanusi: 1 ma 3% pacTBopa peHazenama.

»>B/B TpaHcdy3usm mniazMo3aMeHHTeNeld, KamneJbHOe BBeJleHHUE
HOpPa/JpPeHAJINHA U IONIAMHUHA;

» Cepneunbie riuko3uabl (0,5 mu 0,05% pacrBopa crpodantuHa-K
B/B).

» KynupoBanne MHTOKCHKAIMOHHOTO Ticuxo3a: 3 mJa 5% pacTtBopa
oapoamuiaa uiam 1 ma 3% pacrBopa penazenama B/m

»IIpu OJH — acnupamusi CJU3H, PBOTHBIX Macc, BBeJeHHE
BO3/1yX0BO/1a, HHT AJISIIUA KHCJI0po/a, HBJI, BBeJleHUe
JAbIXaTeJbHbIX aHAJIENTHKOB, OpPOHXOJIMTHUKOB (asymeHT),

AHTHUTHNOKCAHTOB (HATPHUS OKCHUOYTHPAT).

»IIpu OCCH: undy3nonnas tepanus [400-800 mua mekcrpana (cp.
moia.macca 50 000-70 000), moauriIlKMHA, TeMoae3a B/B;
npeccopHblie aMuHbI [1 Mu1 1% pacTBopa Me3aToHA, TONAMMNH,

» KHCJIOPOA0Tepanusi;

» JKCTpaKkopnopajbHble MeTOAbl JeTOKCHKAIuu (reMocopoius,
reMoauaJm3).

> BBeieHre aHTHOMOTHKOB U CYJIb(aHUIAMUIHBIX IPENapPaToB.

» [IpodunakTuka u JiedeHne 0CJI0KHEHU




Primary medical care

» full decontamination with change of bedclothes.

» Supportive antidote therapy: 0.1% solution of atropine, alloximum.

» Anticonvulsant therapy: 1 ml 3% phenazepam solution.

> |/v transfusion of plasma substitutes, norepinephrine and dopamine
by drip;

» Cardiac glycosides (0.5 ml 0.05% strophantin-K solution i/v).

» Intoxication psychosis management: 3 ml of 5% barbamyl or 1 mi
of 3% phenazepam i/m.

» In ARF - aspiration of mucus, vomit, introduction of airway, oxygen
inhalation, ALV, administration of respiratory analeptics,
bronchodilators (alupent), antihypoxants (sodium oxybutyrate).

»In ACF: infusion therapy [400-800 ml of dextran (mol.weight
50,000-70,000), polyglukin, haemodez i/v; pressor amines [1 ml of
1% mesaton solution, dopamine;

» oxygen therapy;

» Extracorporeal detoxification methods (haemosorption,
haemodialysis).

» Administration of antibiotics and sulfanilamide drugs.

» Prevention and treatment of complications




Bonpoc 6 «OTpaBiienue
kapoodocom, xaopodocom,
IUXJI0(h0COM»
Question 6 “Poisoning with
carbophos, chlorophos,
dichlorophos”



OcTtpoe oTpaBi/ieHHe pa3BUBaeTcsi OBICTPO, pe3ko. B kayecTBe OCHOBHBIX CHMIITOMOB
BBICTYIIa€T PA3BUTHE MPU3HAKOB HHTOKCUKALMH.

OTtpaBiieHHe MOXKET IPOU30UTH CIAYYANHO, UJIM NIPeIHAMEPEHHO. BoJILIIMHCTBO OTPaBJICHUH
NMPOUCXOAUT CJAYYAaWHO: MNpPU IMTEJbHOM KOHTakTe ¢ OB, BO Bpemss paldorel Ha
NMPOU3BOJACTBEHHOM, PUYCAAe0HOM y4aCTKe, BO BpeMsl PEMOHTA UJIM CTPOUTEIbCTBA.

Taxke oTpaBjieHHs CJIY4AKTCH € JHOAbMH, KOTOPbIe BbIHYK/I€HbI KOHTaAaKTHpPOBaTh ¢ POC.

Takoe yacTo ciay4aercss Ha NPOM3BOJACTBE, B Ja00PATOPUAX, CBA3aHO C HEHUCIPABHOCTHIO
padouyero 000py10BaHUsA, ¢ HEOPEKHOCTHIO, XaJIATHOCTHIO, MJIU 0€30TBETCTBEHHOCTHIO.

YacToil NpUYUHON CTAHOBUTCS HEeCOO/II0IeHHEe NPABUJI PA00ThI, WM YCJIOBHUM IKCILIYyaTAllMH
TEXHUKH, OTCYTCTBHE BBITHKKM WJIM HEHUCIPAaBHOE ee COCTOSHHE, HelpoBeTpruBaeMoe
NoMeIlleHue.

Hepeako orpaBieHuss cay4yawrcsa y jaereid. Haiias 4YT0o-TO HOBOE, OHM HENPEMEHHO
NMONpoOyIoT €ro.

bananbHasi HEBHUMATEJIBLHOCTh U PACCEIHHOCTh MOT'YT CTATh NIPUYUHON OTPABJICHUS.

Eciun ropoputh 0 nNpeJHAMEPEHHBIX CJAYYasiX OTPABJICHUS TO BCTPEYAKOTCH M TAKHe CJIy4au,
C HeJIbI0 COBEPIIUTh CYMIIU/I WK YOUICTBO.

{
OtpaeneHune ®OC OtpaeneHne ®OC %

(Kap60q)oc, AMX”OCDOC) docopopraHnyeckne CoeanHeHnss — 310  OOLUMPHBbIA  Kknacc

OpraHM4ecKnx COeaNHEHN, cogepkaLumx B CBOEm coctaBe hocadop.

CumnToMmbl Mepbl nomoLy 2 e S
rep6uLmabl, edonmanTbl

1. Bpaaukapaus ATponuHa cynbdar (rechaL:;TﬁnTeTpa(pocn@g)T,

2. TMoHwxeHue ALl [eMETOH, AMa3NHOH, XNopodoc,

3. CyeHue 3paqkoB s [ VIBeTOph KARCAPOCITAL);

Y P XOInMH3CTEpPa3bl v’ 6oesble OTpaBrsioLLME o

4. Cnasam akkomogaumm BelLecTBa unmn HEpBHO- I

5. TloBbILLEHME TOHyCa )KKT, napanutuyeckue rasbl (TabyH,

3apuH, 30MaH, VX-ras).
BpPOHX0B, MOYEBOTO My3bIps ? )

(konumkm, GpoHxocnasm)
6. [unepcanueauus
7. [llotnueocTb

3apuH 30MaH

XpaHeHue VX B XUAKOM COCTOSHUN




Acute poisoning develops quickly and violently. The main symptoms are the development of
signs of intoxication.

Poisoning can occur accidentally, or deliberately. Most poisonings occur accidentally: during
prolonged contact with PS, during work on a production or garden plot, during repair or
construction work.

Poisonings also occur to people who are forced to come into contact with OPC.

It often happens in workplaces and laboratories due to faulty work equipment, carelessness,
negligence or irresponsibility.

The cause is often non-compliance with working or operating conditions, lack of or faulty
ventilation, and unventilated rooms.

Poisonings are not uncommon in children. When they find something new, they are sure to
try it.

Mere inattention and absent-mindedness can cause poisoning.

In the case of deliberate poisoning, there are also cases of poisoning with the intention of
committing suicide or murder.

OPC poisoning orC potsoning
(CarbophOS, d|Ch|0r0phOS) Organophosphorus compounds are a broad class of organic
compounds containing phosphorous.
Symptoms Aid measures vinsecticides, - fungicides,
herbicides, defoliants
1. Bradycardia Atropine sulphate (hexaethyltetraphosphate,
2. BP lowering gﬁgrecfgrr:gé carbophoogazltr::o)r']’
3. Constriction of pupils Cholinesterase vchemical warfare agents - o
. Spasm of accommodation reactivators or  neuroparalytic  gases §&

[

(tabun, sarin, soman, VX- ¥

. Increased tone of
gas).

gastrointestinal tract,
bronchi, bladder (colic,
bronchospasm)
. Hypersalivation ¢ |
. Sweating ]

(o]

|
[
sarin soman .

Storage of VX in a liquid state

~




CuMnToMblI OoTpaBJICHUA

B kadecTBe OCHOBHBIX CHMITOMOB oOTpaBjieHuss @®OC BbICTynaer TOIIHOTA, PBOTA,
roJIOBOKPYKE€HH e, MOTEePsi COZHAHMS, THAPes.

B nagbHelneM, ecjiu He 0Ka3aThb HEOTJIOKHYIO NMOMOIUB, cocTosiHUe yxyamaercs. [losiBiasiercs
pe3kasi 00J1b B xKeJyIKe, 00MIbHAsSI PBOTa, KPOBOTCYCHHE.

Yes10BeK MOXKET MOTEPSATHL CO3HAHUE, Y HEro pPe3K0 MOBBIMIACTCS WJIM MAaJaeT TeMmIiieparypa
TeJIa, 3aMeJIAeTCHA MYJIbC, CHUKACTCS JaBJICHHE.

IHosiBisieTcAA cepaedHasi apuTMHUsl, yiylibe, KalleJb, IOMpPaYeHue CO3HAHMS, TAJLIIOUUHALIMA 1
open. Ilo3:xe NPUCOECTUHSAIOTCHA NMPU3HAKH MOPAKEHUSI NTEYEHH, MTOYEK, TUCTIeNTHYIECKHUE CUHAPOMBI.

ITIo mepe yxynmenusi cocrosihusi paspuBaercsi OIIIIH, OCH. Moxer pasButbesa OJI wiam
rojioBHoro mosra. IlocreneHHo pa3BuBaeTcsi MNOJHOPraHHAsE HEAOCTATOYHOCTb, KOTOpasi
3aKAYUBAETCH JIETAJIbHBIM HCXOI0M.

B kauyecTBe mepBbIX NPU3HAKOB BBICTYINAET 00Iee YXyIlIeHUEe CAMOYYBCTBHSI, IPA KOTOPOM Y
YeJI0BEKA MOSIBJISIETCS JIerKasi IP0XKb B Tejle, CTAHOBATCSH IMOTHO-X0JI0AHBIMUA KOHEYHOCTH.

ITocTeneHHO MOBBINIAECTCS TeMIlepaTypa Teja, Pa3BHBAaeTCs CJa00CTb, CHHUKAETCS AMINETHT,
YeJI0BEK He CIOCO0eH CKOHIEHTPUPOBATHL BHUMAHME, Y HEr0 Pe3K0 CHUKAETCSl pad0TOCIIOCOOHOCTD.

IosiBisieTcs1 X0JIOAHBIN MOT, Y4AIlaeTCs cepAneOueHue, IbIXaHue.

PazBuBaTCsd WHIAUBHAYAJbHbIE PeAKNUH — MOXKET JHO0 IMOBBICUTHCHA apTepUATIbHOE
JaBJIeHH e, JH00 CHU3UTDLCS.

IIpy CKJIOHHOCTHM K aJ/UIEPrUYeCKHMM peaklusM Pa3BHBAETCH aJlUIeprudeckasi peakius,
aHAPUWIAKTHYECKMH HIOK, NPUCTYN YAyIIbSsI



Symptoms of poisoning

Nausea, vomiting, dizziness, loss of consciousness and diarrhoea are the main symptoms of
OPC poisoning.

The condition worsens further if emergency treatment is not administered. Sharp pain in the
stomach, severe vomiting and bleeding occur.

The person may lose consciousness, their body temperature may rise or fall sharply, their pulse
may slow down and their blood pressure may drop.

Heart arrhythmia, choking, coughing, confusion, hallucinations and delirium occur. Later on,
signs of liver and kidney injury and dyspeptic syndromes occur.

As the condition worsens, HRS, AKI develops. Pulmonary or cerebral edema may develop.
Gradually, multiple organ failure develops, leading to death.

The first signs are a general deterioration in well-being, with a slight tremor in the body and
sweaty, cold extremities.

Gradually, the body temperature rises, weakness develops, the appetite declines, the person is
unable to concentrate and his or her capacity for work is severely reduced.

There is a cold sweat, heart palpitations and shortness of breath.

Individual reactions develop - blood pressure may rise or fall.

If prone to allergic reactions, allergic reaction, anaphylactic shock, choking attack



Otpasienue ®OC yepe3 KoKy

Otpasienue @OC mMoxeT MPOU30MTH U Yepe3 KOKY.

B 3tom cayyae mpoucxoaut BcachiBaHHe OB uyepe3 MoOBepXHOCTh KOXKH € JAajJbHeHIIMM
TPAHCIIOPTOM 110 BCEMY OPraHu3My Yepe3 KpPOBb.

JlaHHBIA MyTh NMPOHUKHOBEHHMSI BelIeCTBA B KPOBb IMOJYYWJ Ha3BaHHe TPaHCAepMaJbHbIi
O0apbep.

OcHOBHOE MpOsIBJICHHE — MOBPEKIEHNE MOBEPXHOCTHBIX CJI0€B KOKH, PAa3BUTHE XHUMHUYECKOT0
oxxora. HeoOxoquMo kak MOkHO ObIcTpee mnpekparuTh BosderictBue OB Ha opranmsm c
JAJbHENIIMM OKAa3aHHEM HEOTIO0KHON moMomu. LI 3TOro cjeayer HeMENJEeHHO NPOMbBITH
MOPAKEHHBIH YYaCTOK BOAOM, 3aTeM NMPOTEPETh MECTO MOPAKEHHUA KUPHBIM BelleCTBOM (MacJjioMm,
KPEeMOM Ha )KUPHOM OCHOBE, INIMLIEPUHOM).

3areM mocCTpajaBIIero KakKk MOXKHO ObICTpee AO0CTABJIAKT B O00JbHHMLIY, IZe IPOBOAUTCH
JAajbHeNIIasl TUATHOCTUKA U JIeYeHHe.

/IMarHOCTMKA OCHOBAHA HA ONpeAeJeHHMH THIWUYHOW KAPTHHBI OTPaBJICHUA, KOTOpasi
CBOMCTBEHHA HMEHHO 3TOMY THILY OTPABJICHHSI.



OPC poisoning through the skin

OPC poisoning can also occur through the skin.

In this case, PS is absorbed through the surface of the skin and then transported through the
bloodstream throughout the body.
This route of penetration into the blood is called the transdermal barrier.

The main manifestation is injury of the surface layers of the skin and the development of
chemical burns. It is necessary to stop exposure to the substance as soon as possible, followed by
emergency treatment. To do this, immediately flush the affected area with water, then wipe the
affected area with a greasy substance (oil, grease-based cream, glycerine).

The affected person is then taken as quickly as possible to a hospital, where further diagnosis
and treatment are carried out.

Diagnosis is based on determining the typical pattern of poisoning that is characteristic of that
particular type of poisoning.



Bonpoc 7 «Cranaaprsl
JICYCOHBIX MEPONIPUATHH IIPHU
oTpaBJieHHe KapoodocoMm,
xJ1opoocoM, TUXJI0(POCOM
Question 7 “Standards of
treatment measures In case of
poisoning with carbophos,
chlorophos, dichlorophos™



Crangapr je4e0OHbIX MepPONPUATHH

KoHTHHIeHT, KoHTHHIEeHT
CUMIITOMBI O0beM 1 BM Mej IOMOIIH Ha OMD
MOPaKEeHUs Horocnmura | F'ocniurasn

JbHBIA bHBI

Bce sinna u3 | >AnTHaorel: arponuH 1.0-2.0 0.1% p-p wiu adpun B/M J,C, T CT

oyara Muraasuusa O2
Ilopaxenue |(e OOMILHO MPOMBITH BOAOH M 2% p-poM coabl J,C, T C,T
a3 e BBeaeHue 3a BeKH IVIa3HbIX ILIEHOK
AHTHAOTBI. aTponuH mo 2.0-6.0 yepe3 1 yac (Bcero 40-60| JIL,C, T C,T
MJI M 00J1ee) /10 MOSIBJICHUS TMePeaTpoNnnHU3aluu B/M
Junupoxcum 1.0-4.0 15% p-p B/m J,C, T CT
TepopabHoe IIpombiBaHMe xKeJTyIKA Yepe3 30H/1 J,C, T C,T
OTPABJICHHUE | JyrepocopOeHTHI (IHTEPOAE3) J,C, T C,T
OuncrurenbHass cu(pOHHAA KIUZMA J,C, T C,T
DopMHUPOBAHHBIN AUYype3 === C,T
I'emoauanu3, remocopoums - T




Standard of treatment measures

Contingent, Contingent at the
symptoms of Scope and type of treatment measures medical evacuation
injury post
Pre- :
hospital AIEEpEl
All people | »Antidotes: atropine 1.0-2.0 0.1% solution or aphyne i/m J,C, T CT
from the »O2 inhalation
center of
contaminatio
n
Eye injury |e Rinse abundantly with water or a 2% soda solution J,C, T CT
e Putting eye films behind the eyelids
Antidotes: atropine 2.0-6.0 every 1 hour (40-60 ml or more| J,C,T C,T
total) i/m until over-atropinization occurs
Dipyroximum 1.0-4.0 15% solution i/m J,C, T C, T
Oral Gastric lavage through a tube J,C, T C,T
poisoning Enterosorbents (enterodesis) J,C, T C, T
Cleansing siphon enema J,C, T C,T
Formed diuresis C,T
Haemodialysis, haemosorption T




KoHTHHIrEeHT, KoHTHHIreHT
CUMIITOMBI O0beM 1 BH Me/l IOMOIIH Ha MDD
MopaKeHUust Horocnura | F'ociurag

JIbHBIU bHBIN
NuransimuosHd | AHTHAOTHI. aTponuH mo 2.0-6.0 yepe3 1 yac (Bcero 40-60| JI,C, T C,T
oe mopaskeHue | Mu1 4 0oJjiee) 10 MOSIBJICHUS NePeaTPONNHU3ANUN B/M
Teopenpun nau teopusiun perapa 0.2 r 1 pa3 B 1eHp J,C, T ===
3aTpyiHeHue
. Nuraasinyus cojiyTaHa win cajb0yramMoJia 2-3 pa3a B JieHb J,C, T ---
AbIXaHUS
Tenuible BOAHbIE MJIM COMOBbI€ HHTAJIAIMH J,C, T -—-
Cnasm Tenuio Ha o01acTH WIEH C,T CT
r0JI0COBBIX
Arponmn 1.0 0.1% n/k C,T C,T
MBI
Xuaopuctslii kagasiuuid 5-10.0 10% p-pa 1-2 pa3a/cyTku B/B - CT
IR Oxcurenorepanus oo CT
AHTHOMOTHKOTEpPANIUS C,T C,T
IIpu orcyrcTBUM 3P dexTa 0T NpeabIIyIuX MEPONPUITHM! T T
Atponusx 1.0 0.1% p-p B/B --- T
Croiikuii
GpoHxocHasm IIpeanusonon 30-60 Mk B/B T T
Tpaxeocromust e C,T
Auaynent 1.00.5% p-p B/Mm T T




Contingent, Contingent at the
symptoms of Scope and type of treatment measures medical evacuation
injury post
Pre- :
hospital Hospital
Inhalation | Antidotes: atropine 2.0-6.0 every 1 hour (40-60 ml or more| JLC,T C,T
injury in total) i/m until over-atropinization occurs
Theophedrine or theophylline retard 0.2 g once a day J,C, T
Breathin : :
_egt ng Inhalation of solutan or salbutamol 2-3 times a day J,C, T
difficulty
Warm water or soda inhalation J,C, T
Spasm of the | Warmth on the neck area C,T CT
| muscl :
vocal MUSCIEs Atropine 1.0 0.1% s/c C,T C,T
Calcium chloride 5-10.0 10% solution 1-2 times/day i/v CT
Bronchospasm [ 5yvaen therapy C, T
Antibiotic therapy CT CT
If there is no effect from previous measures: T T
Atropine 1.0 0.1% solution m/v T
Persistent . _
b Prednisolone 30-60 u i/v T T
ronchospasm
Tracheostomy C,T
Alupent 1.00.5% solution i/m T T




KoHTHHrEeHT, KoHTHHIEeHT
CUMIITOMbI O0beM 1 BH Me/l TIOMOIITH Ha MDD
MOPaKeHUs Horocnura | F'ocniurasn

JbHbIU bHbIN
Me3zaton 1.0 196 p-p B/M — C
Hopamun 50 B 200 mMa HM30TOHMYECKOr0 Pp-pa B/B --- C,T
KaneJbHO
Hopaapenaiun 1-2.0 B 500 ma 5% p-pa nioko3sl B/B — CT
(koHTpOIBL AJl)
Kopauamun 2.0 B/m C,T CT

CuMnTombl =
cepeuHo- Kodenn 1.0 10% p-pan/k C.T ---
cocymuctoii | Cyiabdoxamdorann 2.0 10% p-pa B/M niam n/k C.T ---

HEAOCTATOTHO | 3 henpun 5 Ma B/m CT CT

CTH

Crpodantun 0.5 ma 0.25% p-pa B 20 ma 5% p-pa --- C,T
IVIIOKO3bI B/B

MMananrun 10.0-20.0 B 50-100 ma 5% p-pa nioxko3bIB/B --- C,T
Me/IJIEHHO

JIazukc 40 ur u 0os1ee CT
Oxcurenorepanus e CT
HNBJI ¢ IIIKB20-30 MM Boj.CT. --- CT




Contingent, Contingent at the
symptoms of Scope and type of treatment measures medical evacuation
injury post
Pre- .
hospital AITEpIE
Mesaton 1.0 1% solution i/m C
Dopamine 5.0 in 200 ml isotonic solution i/v by drip C,T
Noradrenaline 1-2.0 in 500 ml of 5% glucose solution i/v C,T
(BP control)
Cordiamine 2.0 i/m C,T C,T
Symptoms of | Caffeine 1.0 10% solution s/c C.T
cardiovascular | Sulfocamfocaine 2.0 10% solution i/m or s/c C.T
[alldlie Ephedrine 5 ml i/m C, T C, T
Strophantin 0.5 ml 0.25% solution in 20 ml 5% glucose CT
solution i/v
Panangin 10.0-20.0 in 50-100 ml of 5% glucose solution i/v CT
slowly
Lasix 40 mg or more C,T
Oxygen therapy CT
ALV with PEEP of 20-30 mmAQq. CT




KoHTHHIeHT, KoHnTuHrenT
CUMIITOMbI O0beM 1 B/ Mel TOMOIIH Ha DMD
HopaKCHUs Horocnuta | Focnuran

JbHbIU bHbIN

I'emapun nmo S000E/] 4 pa3a B 1eHb B/M — CT

Ll TpenTtan no 1.0 1 pa3 B 1eHs B/B = C,T
cepAeYHo-

COCyTHCTOI Hutpocopoun no 0.02 r 3 pa3za B 1eHb --- C,T

negocrarouno | Kopundap nmo 0.02 r 2 pasa B 1eHb --- C,T

¢ Butamunsl (E, B6, B1, C, PP) no 1.0 B/m --- C,T
®enazenam no 0.0005 r, cenykcen uiam peaanuym mo 0.005 --- C,T
) 2-3 pa3a B JieHb
becnoxoner- I'anonepumoa mo 0.0015 r 3 pa3za B 1eHb C,T C,T
BO,
CyI10pOrH Jponepugoa ot 1.0 go 10.0 0.25% p-pa B/m C,T C,T
I'OMK 5-20 ma 20% p-paB/B cTpyilHO, MEIJEHHO IO --- C,T
KOHTPOJIEM JIbIXaHUSA
Otek TpaxeocTomus —--
ropTaHu
Canauus TpaxeoOpPOHXUAJBHOIO JIepeBa - T




Contingent, Contingent at the
symptoms of Scope and type of treatment measures medical evacuation
injury post
Pre- .
hospital AITEpIE
Heparin 5000 U 4 times per day i/m C,T
Syrr_lptoms of [Trental 1.0 once a day i/v CT
cardiovascular — : :
e T Nitrosorbide 0.02 g 3 times per day CT
Corinfar 0.02 g 2 times per day CT
Vitamins (E, B6, B1, C, PP) 1.0 i/m CT
Phenazepam 0.0005 g, seduxen or relanium 0.005 2-3 times C,T
per day
Restlessness, ['a10peridol 0.0015 g 3 times per day C, T C, T
convulsions
Droperidol 1.0 to 10.0 0.25% solution i/m C,T C,T
GHB 5-20 ml 20% solution by i/v infusion, slowly with CT
control of breathing
Swelling of the | Tracheostomy
larynx , :
y Sanation of the tracheobronchial tree T




KoHTHHIEHT, KoHTHHIEeHT

CHUMIITOMBI O0BbeM 1 BUJ MeI TOMOIIH Ha DM

LU PE Si0 10 Horocnuta | Focnuran

JbHbIU bHbIN
Ipeanusonon ot 300 mr 10 3 r B/B --- T
CtumyasiTopbl Auype3a. MaHHUTOJ (1-2 r/Kr Beca B/B) Wi e T
modyeBuHbI (30 r B 200 ma 10% p-pa miwko3bl B/B
KamneJbHO
To1 Jlazuxkc 40 mMr u 6oJiee --- T

HBJI ¢ IIJIKB 20-30 MM Boa. ¢T --- T
I'emapun mo 5000 EJI 4 pa3za B 1enb B/M --- T
OkcHUreHoTEepanus ¢ NeHOraCUTEJIAMHU --- T

IlepearponnHu3anusi: pacmupeHne 3pa4KoB, CYX0CTh CJAM3UCTBIX 000J104eK, YCC no 140 ynapos
B MHUHYTY




Contingent, Contingent at the
symptoms of Scope and type of treatment measures medical evacuation
injury post
Pre- :
hospital Hospital
Prednisolone 300 mg to 3 g i/v T
Diuresis stimulants: mannitol (1-2 g/kg i/v) or urea (30 g in T
200 ml 10% glucose solution i/v by drip
Lasix 40 mg or more T
TPE
ALV with PEEP of 20-30 mmAQq. T
Heparin 5000 U 4 times a day i/m T
Oxygen therapy with defoamers T

Over-atropinisation: dilated pupils, dry mucous membranes, heart rate up to 140 beats per

minute




biiarogapio 3a BHUMaHHE
Thank you for your attention



