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BBenenue
Introduction



Ilynvmonomoxcuunocms - 370 CBOMCTBO XUMHYECKHX BelIECTB, ACHCTBYSI HA OPraHU3M,
BbI3BIBATH CTPYKTYPHO-PYHKIMOHAJbHbIE HAPYILIEHUS CO CTOPOHBI OPraHOB JIbIXaHMS.
Iy 1bMOHOTOKCHYHOCTBHIO 00JIa1AK0T OYeHb MHOTHE XMMHUYECKHE BellleCTBa

Haun0o0s1b111y10 0NIACHOCTH (B CUJIY JIH0OO BHICOKOM TOKCUYHOCTH, JIUOO MACIITAOHOCTH
HCI0JIb30BAHUA B XO3AMCTBCHHOU IeITEJIbHOCTH) MPEACTABJIAIOT XUMUYECKHUE
COCIUHEHUA CJIeAYHOIUX IPYII:

1. I'ajiorens! (xs10p, Top).

2. AHrHAPHABI KUCJIOT (OKCHABI 30T, OKCHBI CEPbI).

3. AMMHak.

4. I'aJIOTeHNIPOU3BOIHbIE YTOJbHON KUCJIO0THI (PpocreH, nudocren).

S. I'ajioreHUPOBaHHBIC HUTPOAJIKAHBbI (XJIOPIMKPUH).

6. I'asiorenpropuas! (TpexpTOpUCTHIN XJIOP).

7. I'agiorencyaspuabl (mAaTudTopucras cepa).

8. I'aJioreHNNpPoOU3BOAHbBIC HENPeAeJbHBIX YIIEBOOPO/I0B

9. U30umnaHarhl.

Hau0os1ee 4acTo NPUYUHON XUMUYECKHUX aBAPUN ABJISIOTCH TAKHE BelIeCTBA, KAK aMMHUAK
(25 % Bcex xummnueckux karacrpod), xsiop (20 % Bcex XMMHUYECKUX KATACTPO(), OKUCIIBI a30Ta U
KUCI0THI (15 % Bcex XUMHYECKHX KaTacTpog).



Pulmonotoxicity is the property of chemicals, when acting on the body, to cause
structural and functional disorders of the respiratory organs.
A large number of chemicals are pulmonotoxic

The following groups of chemicals pose the greatest hazard (due to either their high
toxicity or the large scale of their use in economic activities):
Halogens (chlorine, fluorine).

Acid anhydrides (nitrogen oxides, sulphur oxides).
Ammonia.

Halogen derivatives of carbonic acid (phosgene, diphosgene).
Halogenated nitroalkanes (chloropicrin).

Halogen fluorides (chlorine trifluoride).

Halogen sulphides (sulphur pentafluoride).

Halogen derivatives of unsaturated hydrocarbons
Isocyanates.
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The most frequent causes of chemical accidents are chemicals such as ammonia (25% of all
chemical accidents), chlorine (20% of all chemical accidents), nitrogen oxides and acids (15% of
all chemical accidents).



Bonpoc 1. OcHoBHBIE (hOpMBI
MAaTOJIOTUHM AbIXaTeJdbHOU
CUCTEMbI XUMHYECKON 3THOJIOT UM
Question 1: Main forms of
respiratory system pathology of
chemical etiology



DOU3NKO-XMMHYECKHE U TOKCHYECKHEe CBOMCTBA IIYJIbMOHOTOKCHKAHTOB

IMapameTtpsbl docreH XJiop A30THas AMMHAK
(nmudocren) (XJIOpIIUKPHH) KHCJI0TA
DU3UKO--XUMHYECKHE CBOWCTBA
ArperartHoe I'a3 I'a3 Kuakoctb I'a3
COCTOSIHUE (KMAKOCTD) (KMIKOCTD)
3anmax IIpeJioro cena Pesxuu Pe3kuit Peskuu
WJIM THUJIBIX
010K
IBer becuBerHblil Kearo-3eqennsii | ’Kearo-Oypoiii | becuBerHblit
Temmeparypa 8,2 °C 113 °C 86 °C -33 °C
KHIIEHHSI (128,0 °C)
Jlerasupyromue Hlenouwn, I'unocyabgar Hlesnoun Kucaorsl
BelIeCTBA aMMHAaK HATpus
TokCHYHOCTD: 3.2 6.0 0.7 150.0

rXMHUH/M3




Physico-chemical and toxic properties of pulmonotoxicants

Parameters Phosgene Chlorine Nitric acid Ammonia
(diphosgene) (chloropicrin)
Physico-chemical properties
Aggregate state Gas Gas Liquid Gas
(liquid) (liquid)
Smell Stale hay or Pungent Pungent Pungent
rotten apples
Colour Colourless Yellow-green Yellow-brown Colourless
Boiling t° 8,2°C 113 °C 86 °C -33 °C
(128.0 °C)
Degassing agents Alkalis, Sodium Alkalis Acids
ammonia hyposulphate
Toxicity: 3.2 6.0 0.7 150.0

¢Xmin/m3




B 3aBucMMOCTH 0T NPEeUMYIIECTBEHHOI0 IOPAKEHUS Pa3jJN4HbIX CTPYKTYp AKM
NYJIbMOHOTOKCUKAHTBI MOAPA31eJAI0TCS HA BellleCTBA OBICTPOIo U MeIJIEHHOTO /IeliCTBUA.

Bewecmea Ovicmpozo  Oenicmeusn  ABJIAKTCH  THAPOPUIBHBIMH, I0ITOMY
NPEeMMYIIECTBEHHO IMOPAKAKT ajJbBeoJoUUTh U cypdakTtant. K HUM oTHOcHATCes: XJop, ¢rop,
XJIOPIIUKPHUH , OKUCJIbI 230Ta, aMMHAK, CEPOBOAOPOA U JP.

Paszsutre TOJI npu aeiicTBUM 3TUX BelIeCTB UMeET CJEAYHINNEe 0COOCHHOCTH:
Ha0JI01aeTCsl BbIPAKEHHOE pa3ipaskarollee U NpUKAramiiee 1eicreue;
HEINPOIOJIKMTEIbHBIA CKPBITHIN mepuoa (2—3 4);

HE3HAYMTEJIbHO BbIpaxkeHa (a3a HHTEPCTULHAIBLHOIO 0TEKA
OTEYHAs KUAKOCTh PAHO MOABJIACTCH B AJIbBE0JIAX;
HaJIM4ue He0OJILIIOr0 KOJINYeCTBA 0e/IKa B OTEYHOM KUIKOCTH.

VVVVY

Beuwiecmea meonennozo oeiicmeusn ABAAKTCH JUNOPUIBHBIMU U IM03TOMY MOBPEKIAKOT
0osiee riyookue cTpyKkTypbl AKM. Takoe neiictBue oka3biBalOT pocreH, 1udocred, GpoCcreHOKCHM,
AKPUJIOHUTPUJI, YIVIEBOAOPOAbI, pochopoprannyeckue coequHeHus1 (mapaKksar).

TOJI npu geidicTBUM 3THX BeleCTB MMeeT CAeAYIoIue 0COOCHHOCTH:
> HE3HAYHTEeJbHO BBIPAKEHO pa3apakaloliee jJeiicTBHeE;
» JUIATEeJIbHBII CKPBITHIA mepuon (10 24 4)
> mnoBpexkaanTcs Bce cTPYKTypbl AKM;
> HajJu4ue 00JbIIOro KOJMYecTBa 0ejIKa B OTeYHOH KUTKOCTH



Depending on the preferential affection of the different structures of the alveolar-
capillary membrane (ACM), pulmonotoxicants are divided into fast-acting and slow-acting
substances.

Fast-acting substances are hydrophilic and therefore predominantly affect alveolocytes
and surfactant. These include chlorine, fluorine, chloropicrin, nitrogen oxides, ammonia,
hydrogen sulphide etc.

The development of TPE by these substances has the following characteristics:
a pronounced irritant and cauterising effect is observed;
short latent period (2-3 hours);
the phase of interstitial edema is slightly pronounceded;
edematous fluid appears early in the alveoli;
presence of small amounts of protein in the edematous fluid.

VVVVY

Slow acting agents are lipophilic and therefore affect the deeper structures of the ACM.
Phosgene, diphosgene, phosgene oxime, acrylonitrile, hydrocarbons and organophosphates
(paraquat) have this effect.

TPE under the action of these substances has the following characteristics:
a mild irritant effect;
long latent period (up to 24 h);
all structures of the ACM are affected;
the presence of a large amount of protein in the edematous fluid

VVVYVY



Toxcnueckue CBOMCTBA

boabmoe 3Hayenume B MexaHusme (¢gopmupoBanusa TOJI wumeer HapyumeHue
NMOBEPXHOCTHO-AKTUBHOIO BelleCTBA, UM cypdakTanTa.
Jlerounnlii cypgakTanT odecrneynBaer:
BbIPABHMBAaHUeE JABJICHUS B aJ1bBE0JIaX Pa3JIMYHOIO JUaAMeTpPa;
CTAa0MJIM3ALMIO U 3ALIUTY JEerOYHOH MeMOpaHbI;
nepepacnpeaejeHue MOTOKOB BO3yXa MeKIy aJIbBe0JIaMMu;
oOsieryenue qudpdy3uu razos.

DN NN

IIpu Hapywienuu cyp¢pakranTra 3arpyaHsercsa auddy3usa ra3os uyepes AKM,
MPOUCXOAUT NMOBbIIICHHE NOBEPXHOCTHOI0 HATHAKEHHMS U CHIAAAHUE YACTH AJIbBEOJI

IIpsimoe, njiu HepBHO-pedIeKTOPHOE (HATIpUMEP, NPHU AeHCTBUU TOKCHYECKHX BeIleCTB
HA pelenTopbl AbIXATEJbHbIX NMyTeHd U MAPEHXUMY JIETKHX), BO3ACHCTBHE HA BbICIINE WA HU3LIHE
30HBI FOJIOBHOI'0 MO3ra, HAPYLIAsl PEryJsiiiMi0 BOAHOI0 TOMe0OCTa3a JerKuX, yBeJINYMBaET MPUTOK
KPOBH K JIETKMM, YTO CIIOCOOCTBYET JaJibHeHIIeMy Pa3BUTHIO OTEKA.




Toxic properties

Surfactant disorder is of great importance in the mechanism of TPE formation.
Pulmonary surfactant ensures:

> pressure equalisation in alveoli of different diameters;

» stabilisation and protection of the pulmonary membrane;

» redistribution of airflow between the alveoli;

» facilitation of gas diffusion.

When surfactant is impaired, diffusion of gases through the ACM is impeded, surface
tension increases and part of the alveoli collapses

Direct or neuro-reflex (e.g. toxic substances acting on airway receptors and lung
parenchyma) effect on higher or lower brain areas, disturbing regulation of lung water
homeostasis, increases blood flow to lungs, which further contributes to edema development.




Pe3op0THBHOE AeiicTBHE IMYJIbMOHOTOKCUKAHTOB

B 3aBucuMoOCTH OT NPEUMYIIECTBCHHOI'0O CHUHAPOMA, CKJIAABIBAKOIIECTIOCH IMPU OCTpOﬁ
HHTOKCHKAIIUU, IIYIBMOHOTOKCUKAHTBI Pa3aC/JAI0T Ha CJICAYIOIINE I'PYIIIIbI.

1. BemecTBa ¢ IPeMMYIIECTBEHHO VOYUIAIOWUM O€liCHEUEM, TIIABHBIM 00bEeKTOM BO3/1elCTBUS
KOTOPBIX B OpPraHu3Me SIBJISIOTCH Jerkue: XJop, ¢prop, ¢ocreH, nudocreH, XJIOpPIUKPUH,
TpexXXJIOpucThi Gocdop, H30UAHATHI U AP.

2. BemectBa, obdjagawoumme yoyuiaromum U 00uiesa008umsim Oelcmeuem, KOTopbie CrocoOHbI
NPH HMHTAJANMOHHOM Bo3JecTBUHM BbBbIBaTH TOJI, a mnpu pe3opdumm Hapymiarhb
JHEPreTu4eCKui 00OMeH.

3. BemecrBa, obOnamawoumme yoyuiarouwium u HeUpomponHviM JAeHCTBHEM. JTH BelIecTBA
MOMHUMO JCHCTBHS HA JIerKHe CIOCOOHBI Hapymarb 00MeH HelpomeauaropoB (®OC,
aMMHAK).




Resorptive effects of pulmonotoxicants

Depending on the predominant syndrome of acute intoxication, pulmonotoxicants are

divided into the following groups:

1.

Substances with a predominantly asphyxiant effect, the main target of which in the body are
the lungs: chlorine, fluorine, phosgene, diphosgene, chloropicrin, phosphorus trichloride,
isocyanates, etc.

Substances with asphyxiant and generally poisonous effects, which can inhale to cause TPE
and, when resorbed, disrupt energy metabolism.

Substances with asphyxiant and neurotropic effects. These substances, in addition to their
effect on the lungs, can disrupt neurotransmitter metabolism (organophosphorous
compound, ammonia).




OcHoBHbIe popmbl narosioruu O/IH xuMu4eckoi 3THOJIOTUA

OcHoBHbIe | JIokanm3anus nopaeHus onpeaessieTcsl CTeneHb UX pacCTBOPUMOCTH.
dhopmbl
MaToJI0Tr UM Xopomio pacTBOpuMbIe B BOJe BellecTBAa (AMMHAK, [IMOKCHI Cepbl)
(0)]| ¢puxcupyrorcsa sepxuum oraeaom O/1. Ilo 310 npuYnHEe OCHOBHON TOKCHYECKUM
xumMudecko | 3¢ dekT 3TUX KceHOOMOTHKOB peanusyercs B B/IIL.
ITHOJIOTUM ILiioxo pacTBopuMbie B Bolde BemecrBa, (¢gocreH, aud¢ocreH)
MPEeUMYIIECTBEHHO MOPAKAKT IIIY0OOKHE OTHeJIbI JErKHX.
Iopaxenue JeucrBue TokcukanToB Ha B/III conpoBoxaaercs:
AbIXaTeJbHBIX | * (YHKIHOHAJbHBIMM HAPYHICHHUSIMM BCJIEACTBHE Pa3ApaskeHUus] HEPBHBIX
nmyTeu OKOHYAHUM YTO MPOSABJISIETCH KalljieM, OPOHX0CIIA3MOM, YMEPEHHbIM OTEKOM
AL
* Ppa3BHUTHEM BOCHAJUTEIbHO-HEKPOTHYeCKUX u3MeHeHui B /11, BbIpakeHHOCTH
KOTOPBIX OIpene/sieTcsl CBOWCTBAMM TOKCHMKAHTOB W HX KOHUEHTpanued BO
BbIXa€MOM BO3YyXe.
IHopa:xenue Hoepesricoenue snumenusn npueooum K:
MapeHXuMbl | %* HaApYylIIeHHI0 CHHTEe3a, BblJIeJIeHUs U JIeNOHMPOBaHUs cypdaKTaHnTa,
JIETKUX ¢ YBeJIMYEHHI0 MPOHMIAEMOCTH AJIbBEOJISIPHO-KANMLJISIPHOTO 0apbepa,
¢ YCHJIEHHIO IKCCYIALMU OTEYHOM KUTKOCTH B MPOCBET aJbBeO0Jbl.
HoBpexaenue sHao0Te U ycuauBaer npoHuuaemocts AKD, BbI3bIBaer
reMOAMHAMUYEeCKUe HAPYLUIEHU B JIETKUX U T.J.
Toxkcuveckne | B rpynny ocTpbIX MHEBMOHMH XMMHY€CKOW 3THOJOTHM BXOASAT Pa3jiM4vHbIe, Yalie
NHEBMOHMH | KOMOMHUPOBAHHbIE MOPakeHUuss, MOP(OJIOruYecKue OCOOEHHOCTH KOTOPBIX

onpeacjasiroTcs 0COOEHHOCTSIMH TOKCHYECKOI0 JelicCTBHS KCEHOOMOTHKOB.




Main forms of respiratory pathology of chemical etiology

The main The localisation of the affection is determined by their degree of solubility.

forms of
respiratory Well water soluble substances (ammonia, sulphur dioxide) are fixed in the
pathology of | upper respiratory tract. For this reason the main toxic effect of these xenobiotics is

chemical realized in the upper airways.

etiology Poorly water-soluble substances (phosgene, diphosgene) predominantly

affect the deep parts of the lungs.

Respiratory The action of toxicants on the upper airways is accompanied by:

tract injury

* functional disorders due to irritation of nerve endings, manifested by cough,
bronchospasm, moderate edema of the respiratory tract;

* the development of inflammatory and necrotic changes in the respiratory tract,
the severity of which is determined by the properties of the toxicants and their
concentration in the inhaled air.

Lung Epithelium injury leads to:
parenchyma | < surfactant synthesis, release and deposition disorder,
injury ¢ increased permeability of the alveolar-capillary barrier,
¢ increased exudation of edematous fluid into the alveolar lumen.
Endothelium injury increases the permeability of the alveolar-capillary barrier
(ACB), causes haemodynamic disturbances in the lungs, etc.
Toxic The group of acute pneumonias of chemical etiology includes various, more often
pneumonias | combined lesions, the morphological features of which are determined by the

characteristics of the toxic action of xenobiotics.




XapaKkTepUCTUKHN THIIOKCUT
IIo TeyeHHI0 pa3In4YAIOT:
* MOJIHUEeHOCHYI0 (B Te4eHHEe HECKOJbKUX CEKYH/)
* ocmpyiro (KOTOpasi pa3BUBAETCH Yepe3 HECKOJIbKO MUHYT WJIM B Ipeaesiax yaca);

* nodocmpyro (oHa (pOPMHUPYETCH B TeYeHHE HECKOJbKHUX YaCOB);
* xponuueckyio, koropasi Bosuukaert npu OJAH n OCH u apyrux ¢popmax narooruu

ITo 3THOIOTrHH PA3IHYAKOT

1. T'unoxcuueckasn (3K302eHHas) 2. Jlvixamenvnasa (pecnupamopuasi)
3. I'emuueckaa (kposanas) 4. Hupkynamopuasn
5. Tkanesan (2ucmomoxcuyeckas) 6. Ilepecpy3zounas

7. Cmemannasn 8.7Texnocennan




Characteristics of hypoxia

A distinction is made according to the course:

» peracute (within a few seconds)
* acute (which develops in a few minutes or within an hour)
* subacute (which develops within a few hours)

* chronic, which is caused by acute respiratory failure (ARF) and acute cardiovascular failure
(ACF) and other forms of pathology

A distinction is made according to aetiology

1. Hypoxic (exogenous) 2. Respiratory
3. Hemic (blood) 4. Circulatory
5. Tissue (histotoxic) 6. Overload

7. Mixed 8. Technogenic

S



CreneHu rMIOKCUH

B 3aBHCHMOCTH OT THKECTH TEYEHHUH M BHIPAKEHHOCTH JAe(PUUMTA KHCI0POAA BbIACIAIOT
CJIeYyIolIHe CTeNIeHH TMIIOKCUM:
*  Jlezkas (00OBIYHO BBISIBJISIETCS TOJAbKO NPH (GU3NYECKUX HATPY3KAX);
. Ymepennasa (aBjaeHUsS THIOKCUM MOABJISIOTCS B IIOKOE);
Taoxncenasa (ABJEHUS THIOKCHYECKOr0 CHHAPOMA BbIPAkKEHbI CHJIBHO M HMeeTCH
TeH/ICHIM K Mepexoay B KOMATO3HOe COCTOsIHME);
*  Kpumuueckasn (rUMOKCHYECKUN CHHAPOM IpPHUBEJ K KOME MJM HIOKY, KOTOPbIe MOIYT
3aKOHYUTHCH arOHUEH CO CMEPTEJbHbIM MCX010M)

XapaKTepUCTUKH THIIOKCUU

C pasBuTHeM OTeKa HApacTaeT, MOSBJISIETCH TAK HA3bIBAeMasl CUHAA CUNOKCUA, KOTOPAs
XapakTepu3yeTcsl NIyOOKMMH PACCTPOMCTBAMU AbIXaHUS.

Ipu cuneit cunoxcuu cHuKaercs coaep:xanue O2 B apreprajibHON U BEHO3HOM KPOBH.
Conepxkanne CO2 B KpPOBHM YyBEJIMYHUBAETCS, YTO NMPUBOAMT K CTUMYJISIHMH IbIXaTeJbLHOIO
LHEHTPA U JaJIbHeHIIeMy HAPACTAHUIO OJbIIIKH.

IIpu runmokcHYecKOM THINOKCHU OKCHUIeHoTepamusi Jaaer ObIcTpbid 3¢ dekT, ecau
NpeABAPUTEIBLHO YCTPAHEHbI MMEKIIMeCs NMPenATCTBUA NOCTYIJICHUI) BO31yXAa B JIETKHE.

IIpu 3101 popme KMCIOPOTHON HEAOCTATOYHOCTH HauboJIee MoKa3aHo BabIxanue 40—60%
KHUCJIOPOAHO-BO3AYLIHON CMECH.

B cayyasix BBIpa:KeHHOW OCTPOMl THIIOKCHH 1[€JeCO00PA3HO HAYUHATHL C HMHIAJIAINUAU
YHCTOr0 KHCJIOPOAa, CHUKAA €ro KOHIEHTPAIUI BO BAbIXa€MOM BO3AyXe NMPH YJIYy4YIIEHHUH
COCTOSIHMS MAIUEHTA.



Degrees of hypoxia

Depending on the severity of the course and the severity of the oxygen deficiency, the
following degrees of hypoxia are distinguished:
*  Mild (usually only detected during physical exertion);
*  Moderate (hypoxia appears at rest);
*  Severe (hypoxia is strongly pronounced and there is a tendency to transition to a
comatose state);
0 Critical (hypoxia has led to coma or shock, which may lead to agony and death)

Characteristics of hypoxia

As the edema develops, so called blue hypoxia appears, which is characterised by
profound respiratory disorders.

In blue hypoxia, the O2 content of arterial and venous blood decreases. The CO2 content
in the blood increases, which leads to stimulation of the respiratory center and a further
increase in breathlessness.

In hypoxic hypoxia, oxygen therapy has a rapid effect if the existing obstacles to air
supply to the lungs are removed beforehand.

In this form of oxygen deficiency, inhalation of 40-60% oxygen-air mixture is the most
indicated.

In cases of severe acute hypoxia, it is advisable to start with inhalation of pure oxygen,
reducing the concentration of oxygen in the inhaled air as the patient's condition improves.



Ha d¢one yxymmammerocsi AbIXaHUS YCHJIMBAETCHA LHUAHO3, MOSBJISIOTCS 0eCIOKOCTBO,
yacrasg CMEHA TMOJ0KEHUH, CTPpaxX CMepPTH, OTMEYAKTCHd H3MeHeHUs (YHKIHH CepaedyHo-
COCYTUCTOM CUCTEMBI.

I'unokeust M crymeHue KPOBH BbI3BIBAKT 3aMelJiecHHE KPOBOTOKAa W IepepaclpeneieHue
KPOBH. JTO MPUBOAUT K PA3BUTHIO PACCTPOMCTB reMOAMHAMUKH.

K #abixaresbHOW mnpucoeauHsiercst yupkyiamopuas runoxkcusi. Ilpm 3Ttom mosiBasirloTcs
KJIMHUYECKHE MPU3HAKH KOJUIAINCA: yXyIIlIeHHe 00uero cocrossnus, nagenue A/l 1o 50 mm pr.cr.,
HUTEeBUHBbIN MyJbc. [lopakeHHbIE 3aTOPMOKEHHBI, XOTH 10 KOHIA COXPAHAKT CO3HAHUE, YEPThI
Juina 3aocrpenbl. Koka y mopa’KeHHOr0 CTAHOBHUTCH IeNeJbHO-CEPOro LBETA, TeJO MOKPHITO
JUNKUM MOTOM. Takasi craausi TMIIOKCMM HOCUT HA3BaHMe cepoil.

Ilpu yupkynamopnoii TUNOKCHMH OKCHUTeHOTepanusi OOBLIYHO [JaeT YIOBJIETBOPHUTEIbHBIH
3PPeKT, 3TO CBA3AHO C TeM, YTO KHCJIOPO] YCTPAHSIET TMIMOKCHYECKYI0 THIIOKCUIO, KOTOPAasi 4acTo
COIYTCTBYET HUPKYJIATOPHbIM paccTpoiictBam. IIpu 3Tom nokazano apixanue 100% kucaopoaom ¢
NPOTUBOBCIEHUBAIIUMHI TNpenapaTtaMu, TaK KAaK I[OBbINIAETCH COAepP:KaHue KHCJI0POoaa,
PACTBOPEHHOIO B IJIa3Me KPOBHU (cepas TUIIOKCHS).

IIpy nUpKYJATOPHON I'MIOKCHH peliaollee 3HAYeHHe NMeeT COYeTaHNe OKCUTeHOTepanum ¢
BO3/1eICTBHEM HA COCTOSIHUE COKPATUTEIHLHOT0 MUOKAPAA U COCYTUCTYI0 CHCTEMY.



Cyanosis, restlessness, frequent position changes, fear of death and changes in cardiovascular
function are noted in the background of worsening breathing.

Hypoxia and clotting cause a slowing down of blood flow and redistribution of blood. This
leads to the development of haemodynamic disorders.

Respiratory hypoxia is followed by circulatory hypoxia. Clinical signs of collapse appear:
worsening of the general condition, a drop in blood pressure (BP) to 50 mmHg, and a thready
pulse. The affected people are lethargic, although they remain conscious to the end, and their facial
features are sharpened. The skin of the affected person becomes ash grey and the body is covered
with clammy sweat. This stage of hypoxia is referred to as grey hypoxia.

In circulatory hypoxia, oxygen therapy usually has a satisfactory effect, this is because oxygen
eliminates hypoxic hypoxia, which often accompanies circulatory disorders. In this case breathing
100% oxygen with antifoaming agents is indicated, as the content of oxygen dissolved in the blood
plasma is increased (grey hypoxia).

In circulatory hypoxia, a combination of oxygen therapy with effects on the myocardial
contractile state and the vascular system is crucial.



Bomnpoc 2. TOJI
Question 2. Toxic pulmonary edema
(TPE)



TOJI — nmatosioru4eckoe COCTOSIHUE, PU KOTOPOM COCYIHCTasl JKUAKOCTh M3JIUBAETCH
B ajbBe0Jbl. B ocHoBe TOJI jexuT NOBbIIEHHE NPOHULAEMOCTH AJIbBEOJISIPHON U KANIMJVISIPHOHT
MeMOPaHbI, YTO MPUBOAUT K NPONOTEBAHUIO KUIKOM YaCTH KPOBH B MPOCBET AJIbBEOJI.

IIponumaeMoCcTh KANMJ/UISIDHOW ¥ aJbBEOJSIPHOM MeMOpPaHbl HApPyHIAeTcsi He
OJHOBPEeMEHHO. BHayajle CTAHOBATCH NMPOHUIAEMbIMH KANMJLISIPHbIE MeMOPAHbI U COCYIMCTAsl
JKMJIKOCTh MPONOTEBAeT B HHTEPCTULNI, I7le BpeMEHHO HakamuBaercs. Takyi ¢a3y pa3Burus
OTeKa JIETKUX HA3BIBAKT UHMEPCMUUUATIbHOW. ITA MPUCIIOCOONTEIbHAS PeaKIUs 0KA3bIBAETCH
HEJOCTATOYHON, M BHECOCYIMCTAsl SKUAKOCTb, NEPeNnoJHHB HHTEPCTHLHH, IMPOPbIBAaeTCA B
M0JIOCTh AJIbBEOJI Yepe3 JeCTPYKTHBHO M3MEHEHHbIE CTEHKH.

Ilepeyuc/ieHHbIe TNPOUECCHI TMPHUBOAAT K  Pa3sBUTHIO  aibeeonsaprou  (asbl,
XapaKTepU3yelcsl BHE3AMHOCTHIO PA3BUTHA U KIMHUYECKMMH MPU3HAKAMHI OTEKA JIETKUX.

NmenHo aabBeosipHyl0 ¢a3y AHATHOCTHPYWT B KJIMHMKE, B TO BpeMsl Kak
NpeanecTBYONIAE MPOLECChl OCTAIOTCH He3aMe4YeHHbIMU U MOTYT ObITH O0OHAPYKEHBbI TOJBKO C
MOMOIIbI0 CHEeNUAJBbHBIX UCCJIEI0BAHNIM.




TPE is a pathological condition in which vascular fluid leaks into the alveoli. The basis
of TPE is an increase in the permeability of the alveolar and capillary membranes, which causes
the liquid part of the blood to leak into the lumen of the alveoli.

Capillary and alveolar membrane permeability is not affected simultaneously. Initially,
the capillary membranes become permeable and vascular fluid is shed into the interstitium where
it temporarily accumulates. This phase of pulmonary edema development is called inferstitial
edema. This adaptive response turns out to be insufficient and extravascular fluid, having
overflowed interstitium, bursts into alveolar cavity through destructively changed walls.

The above processes lead to the development of an alveolar phase, characterised by
sudden onset and clinical signs of pulmonary edema.

It is the alveolar phase that is diagnosed clinically, whereas the preceding processes
remain undetected and can only be detected by special investigations.




Ilo BapHaHTy TCUCHHUS PA3TUYIAOT CJICAYIOIINE BUIbBI OTCKA JICTKUX:

U monnuenocusiii — pa3BuBaercs OypHO, B TedeHHE HECKOJLKHUX MHHYT; BCerla 3aKAHYNMBANCH
JIETAJIbHBIM HCXOA0M

d ocmpeii  — wHapacTtaer OBICTPO, 10 4-X 4YacoB; /Aa’ke TPH HeMeIJEHHO HAYATHIX
PeaHUMAIMOHHBIX MEPONPUATHAX He BCerjga yaaercsi n30exarb JeTaJdbHOro ucxoga. O0bI4HO
pa3BuBaercs npu uHpapkre muokapaa, YUMT, anapuaakcuu u 1. a.

d noodocmpeiit — uMeeT BOJHOOOpa3HOEe TeUeHHE; CHMITOMBI PAa3BHBAKTCH TOCTENEHHO, TO
Hapactas, TO cTuxasa. Takoil BapuaHT TedyeHus TOJI HaOaOnaeTcs NpPH IHIAOTEHHOM
WHTOKCUKALIUM Pa3JIMYHOIO reHe3a.

U samsascnoit — pazBuBaercs B mepuoa oT 12 4acoB 0 HECKOJBKHX CYTOK; MOKeT MPOTEKaTh
CTepPTo, 0€3 XapaKTePHbIX KJINHHUYECKNX MPU3HAKOB.

3arszknoin TOJI BeTpeyaercss mpu XpOHMYECKHX 3a00/IeBAHMSX JIETKUX, XPOHUYECKOU
cepaAeYHO HeIOCTATOYHOCTH.

Ro-rpamMma OI'K npu TokcH4yeckoM oTeke
JIETKHUX



The following types of pulmonary edema are distinguished according to their course:

O peracute - develops rapidly over a few minutes; it is always fatal

O acute - develops rapidly, up to 4 hours; even with resuscitation measures started immediately,
death is not always avoided. Usually develops during myocardial infarction, traumatic brain
injury (TBI), anaphylaxis, etc.

O subacute - has a wave-like course; symptoms develop gradually, increasing and subsiding. This
variant of the course of TPE is observed in endogenous intoxication of various genesis.

O prolonged - develops over a period of 12 hours to several days; it may be mild, without
characteristic clinical signs.

Lingering TPE occurs in chronic lung disease and chronic heart failure.
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Chest radiograph for toxic pulmonary edema



TokcnyecKHil OTEK
JErKHX,
Pa3BUBAKOIIMIICA B
pe3yjabTare NepBUYHOIO
MOPAKEHUS
aJIbBEOJISIPHO-
KaNUJLJIAPHOMN
MeMOpaHbl, HA GoHe
HOPMAJILHOT'O
JABJICHUS B MAJIOM

Kpyre
KPOBOOOpalIeHUs

OTek JIerkux

Boigeasiior Tpu
THIIA O0TEKA JErKuX

|

I'emoguHaMHUYeCKUHA
OTEK JIETKHX, B OCHOBE
KOTOPOTO JICKHUT
NMOBbILIEHHE TaBJICHHA
KPOBH B MAJIOM Kpyre
KpOBOOOpaIeHusl,
BCJICICTBUE
TOKCHY€CKOI0
MOBPEXKIACHUSA
MHOKap/aa

OTek Jierkmx
CMENIAHHOTO THIIA,
KOI7Ia y MOCTPAAABIINX
O0TMEYaeTCs KaK
HaApyUIeHHe CBOMCTB
aJIbBEOJIAPHO-
KANMUJJISIPHOTO
O0apbepa, Tak u
MHOKAapaa




Pulmonary edema

Three types of
pulmonary edema

|

Toxic pulmonary edema
resulting from a
primary alveolar-
capillary membrane
injury, against a
background of normal
pressure in the small
circulatory system

Haemodynamic
pulmonary edema,
based on increased

blood pressure in the
small circulatory

system, due to toxic
myocardial injury

Mixed-type pulmonary
edema, when affected
people have both
alveolar-capillary
barrier and myocardial
disorder




Bomnpoc 3. ®docren
Question 3. Phosgene



Toxkcuyeckne CBOMCTBA

B 0oeBbIx YyciaoBusiX (OCreH mNpUMeHsieTcss B raszooopasHom cocrossnuu. IlyTts
NOCTYILUICHMSI B OPraHM3M MHTAJIANMUOHHBIA. O4Yar mnopaskeHUMsi HeCTOMKUM, 3aMeIJIEHHOIO
AefCcTBUSA, CMEPTEeIbHbIH

DocreH BO3AeMCTBYET HA KJICTKU (IHAOTEJIHOUMTHI, AJIbBE0JOUUTHI, CYPPAKTAHT), YTO
NPUBOIUT K HAPYLICHUIO (PDYHKUMOHAJIBHOI0 COCTOSIHUSA M YACTUYHON rude/iv KJIeTOK..

Hapymaercsi MHAKTHBaLMA B JIETKUX HOPAAPEHAJUHA, CEPOTOHMHA U OpaJIUKMHUHA.

HakomieHue 3THX OHOJOrMYECKH AaKTHUBHBIX BeUIECTB BbI3BIBACT CJICAYIOIIHE
U3MEHEHHUS B MAJIOM Kpyre KpoBOOOpallleHHsI:
> yBeJHYeHHe MPUTOKA KPOBH K JIeTKHM;
> TOBBIIIIEHHE CONPOTHBJIEHUSI JIETOYHBIX COCY/I0B;
> HapylleHHe MUKPOUMPKYJISIIUH

®OCIEH ANPOCIEH

® BOS,El,eIT‘ICTByeT Ha OpraHuU3M 4epes opraHbl AblXaHWA

® [Ipu3HaKkamu NOPaKEHWs ABMATCA CNAAKOBATHIA, HEMPUATHBIA NPUBKYC BO PTY, KALLEMb,
ronoBoKpy:xeHue, oblan cnabocTb.
Mocne BLIXOAA M3 O4Ara 3apaMeHns 3T OLLYLUEHUA MCYE3aloT M NOCTPaAABLUNIA B TeueHwe 4 - 6 Yacos
YyBCTBYET cebn HOpMansHOo, He NoA03peBan O NOMYyYeHU NOPaXEHNA. Ha camom Aene Havancs
NEepUoy, CKPLITOro AelCTBIA, B TEYEHUE KOTOPOTO pasBnBaeTcs oTek nérkux. Bekope pesko satpyaHseTca
AbIXaHue, MOBLILLIAETCA TeMNepaTypa, NoABNAETCA Kallens ¢ 0GMMLHOA MOKPOTOH, ronosHan 6omb,
ofbllKa, yHalleHHoe cepauetnenue.




Toxic properties

Phosgene is used in a gaseous state in a combat environment. The route of entry into
the body is by inhalation. The center of contamination is unstable, with delayed-action, lethal.

Phosgene affects cells (endotheliocytes, alveolocytes, surfactant) resulting in
dysfunctional state and partial cell death.

Inactivation of norepinephrine, serotonin and bradykinin in the lungs is impaired.

The accumulation of these biologically active substances causes the following changes
in the small circulatory system:

» increased blood flow to the lungs;
» increased pulmonary vascular resistance;
» microcirculation disorder

PHOSGENE DIPHOSGENE

@ Affects the body through the respiratory system

® Signs of organ damage include a sweet, unpleasant taste in the mouth,
cough, dizziness and general weakness.
After leaving the affected site, these sensations disappear and the affected
person feels normal for 4-6 hours, unaware of having been affected. In fact, a

latent period has begun, during which pulmonary edema develops. Shortly
thereafter, breathing is sharply impaired, fever rises, cough with copious
sputum, headache, shortness of breath and palpitations occur.




Kianauka

® Pechiekmopnuiit nepuoo0 HAYMHAETCH ¢ MOMEHTA KOHTAKTA YeJIOBEKA ¢ MYJbMOHOTOKCUKAHTAMM.
HaOoronaoress  sABJEHUS Pa3ApaKeHUs AbIXaTeJbHBIX NMyTed M IJIa3: HapamaHbe W
JoKeHHe B HOCOIVIOTKE M 32 TPYAMHOM, 3aTPyJIHEHHOe M Y4YallleHHOE JbIXaHue, CJIIHOTEYeHHe,
KalmleJb, pe3b B Ia3aXx, BO3MOXKXHbI TOmMIHOTA uM pBota. Ilpm ngeicTBUMH THAPOPUIBHBIX
MYJbMOHOTOKCHKAHTOB BO3MOKEH 0KOT CJIM3UCTHIX 000/I109€K.
Ilo BBIXOJAe W3 30HBI 3arpsi3HEHUS SABJEHUS NMEPBOHAYAJIBHOIO Pa3Ipa’keHUs, KaK
MPaBUJI0, TPOXOISAT.

e CKpbimblil nepuood XapaKkTepu3yeTcsl ollyllleHueM Cy0beKTHBHOTIO 0JI1arono.ryyus.
Bcex  Haxoasimuxcsi B o4yare TMOpPakeHUsl NYJIbMOHOTOKCMKAHTAMH He00X0IMMO
IBAKYHPOBATH CAHUTAPHBIM TPAHCIIOPTOM.

O ckpoiTom nepuone pasutusi TOJI roBopsiT ciaeaywimue NpU3HAKH: OpaguKapaus,
Y4YallleHHOe JbIXaHHe, NMOHUKEHUuEe CHUCTOJInYecKoro A/l (yMeHblIeHHMe NMYJIbCOBOIO JIaBJICHHS),
HHM3KO0e CTOsiHMe quadparmMbl M YMeHbIIEHHE NMOJABUKHOCTH HUKHEH TPAHUIBI JIETKUX NPH BI0XeE;
4acTo 0TMEYAKT OTBPallleHHe K Ta0auHOMY AbIMY (KypeHuio). Bo3MoKHO cryieHnne KpoBH.

IIpoaoKUTEIBLHOCTH CKPBITOI0 MEPHOAA MOXKET COCTABJIATH OT 1 10 24 u.

o [lepuoo TOJI. CaMOo4yBCTBHE NOPAKEHHBIX PE3K0 YXYIIIAETCSH, PA3BUBAETCH CHJIbHeHIIas
cjadocTh, ycuanBaercs oablmka (10 S0—60 apIxaHMii B MMHYTY), OHA HOCHT MHCIHPATOPHBIH
xapakrep. IlosiBisieTrcs kamiesb, CHaYajaa Cyxou, a 3aTeM C BbIJAeJEeHHEM MEHUCTOM MOKPOTHI (10
1,0-1,5 a B cyrku). Temneparypa Tena nobimaercs A0 38-39 °C. A/l cumxkaercs a0 95/60 mm
PT.CT.



Clinical picture

o The reflex period begins when a person comes into contact with a pulmonotoxicant.
Irritation of the respiratory tract and eyes occurs: scratching and burning sensations in
the nasopharynx and behind the sternum, difficulty and rapid breathing, salivation, coughing, eye
irritation and possible nausea and vomiting. Hydrophilic pulmonotoxicants may cause burns to
mucous membranes.
On leaving the contaminated area, the initial irritation usually subsides.

® The latent period is characterized by a sense of subjective well-being.
All people in the center of pulmonotoxicant contamination should be evacuated by
ambulance.

A latent period of TPE is indicated by bradycardia, rapid breathing, lower systolic BP
(decreased pulse pressure), low diaphragm and decreased mobility of the lower lung when
breathing in; aversion to tobacco smoke (smoking) is often noted. Blood thickening may occur.

The latency period may last from 1 to 24 hours.

e TPE period. The affected people become severely ill, developing severe weakness and increased
dyspnoea (up to 50-60 breaths per minute), which is aspiratorial in nature. A cough appears, dry at
first, and then with frothy sputum (up to 1.0-1.5 litres per day). The body temperature rises to 38-
39 °C. Blood pressure drops to 95/60 mmHg.



OcHOBHasi MNpPUYMHA PACCTPOMCTB (PYHKUUNA oOpraHu3iMa MNpPH OTPABJICHUH
MYJIbMOHOTOKCHKAHTAMY — KHCJIOPOIHOE I'0JI0aHHe.

C pasButuem TOJI kuciaopoaHasi HeIOCTATOYHOCTh HApacTaeTr. JTOMY CIOCOOCTBYET
BCe YCWJIMBAIOLeecsl HApylIeHne ra3000MeHa.

Takum o0pa3om, pa3BuBawIneecsi NPH NOPAKEHUH YIYIMIAWINMMH BelleCTBAMH
KHCJIOPOHOE TOJIOAAHHE MOXKET ObITh 0XaPAKTEPH30BAHO, KAK I'MIIOKCHS CMEIIAHHOIO THIIA:
cunokcuyeckasn (HapyleHue BHEUIHEr0 AbIXaHUs), UUPKYIAmopHas (HapylleHue reMOANHAMUKH),
mKaneeas (HapyluieHUe TKAHEBOI0 AbIXaHMs).

Hapyumenue cocraBa nepugepuuecko KpoBu
HapyueHue 1eiTeJIbHOCTH CEPACYHO-COCYAUCTON CUCTEMbI

CCC, napsany ¢ apIxarejibHOI, MpeTepneBaeT HandoIee TsKeJIble U3MEHEHM .

Yxke B paHHeM mepuoae pasBuBaercs Opamukapausi (Bo30y:xaeHHe OJIY:KIAKOIIETO
HepBAa).

Ilo mMepe HapacTaHusi THIOKCEMHM ¥ THIEPKANIHMM Pa3BUBAaeTCsl TaXHKApAUsS H
NMOBBINIAETCS TOHYC NepupepuyecKux cocyloB (peakuusi KOMIEHCALNHN).

OaHako npuM JajJbHeHIIeM HAPACTAHMM THIOKCMM HW alua03a COKpPATUTeJdbHasi
CIIOCOOHOCTh MHOKAPAA CHHKAETCS, KANWLISPbI PACHIUPSIOTCS, B HUX JIeNOHUPYETCS KPOBb.
ApTepuajibHoe aaBjieHHe mnagaer. OJHOBPEMEHHO YCWJIHMBAETCS MPOHUIAEMOCTb COCYINCTOM
CTEHKH, YTO NPUBOIAUT K OTEKY TKAHEH.



Oxygen deprivation is the main cause of bodily dysfunction in pulmonotoxicant
poisoning.

Oxygen deficiency increases with the progression of TPE. This is facilitated by an
increasing gas exchange disorder.

Thus, oxygen starvation developing in asphyxiation can be characterized as a mixed
type hypoxia: hypoxic (external respiration disorder), circulatory (haemodynamic disorder),
tissue (tissue respiration disorder).

Peripheral blood composition disorders
Cardiovascular system disorders

The cardiovascular system, along with the respiratory system, is the most severely
affected.

Early on, bradycardia (vagus nerve excitation) develops.

As hypoxemia and hypercapnia increase, tachycardia develops and peripheral vascular
tone increases (compensation reaction).

However, with further increase in hypoxia and acidosis myocardial contractility
decreases, capillaries dilate and blood is deposited in them. Arterial pressure drops. At the same
time, the permeability of the vascular wall increases, leading to tissue edema.



Hapyumienue nesiTeJIbHOCTH HEPBHOM CUCTEMBI

Henocpencreennoe aeiicteue OB Ha penenTopsl AbIXaTeJbHbIX NyTeld U NAPEHXUMbI
JIETKHX, HA XeMOPEeUeNnTOPbI MAJIOr0 KPyra KpoBooOpamueHus MOKeT ObITh IPUYUHOM HEPBHO-
pe(IeKTOPHOr0 HAPYUICHUA MPOHUIIAEMOCTH AJIbBEOJISIPHO-KANIWIJIAPHOT0 0apbepa.

Hapymienue qesiTeJIbHOCTH MOYEK

HaoOuronaercs pe3koe yMeHblIeHHe Mo4eoTAe/eHusl. B Moue o0HapyxuBaoTcs 0eJIOK,
JIEUKOIUTBI, JPUTPOIUTHI, caxap (10 1%), yBeanuuBaeTcsi coaepkaHue CoJIei.

IlepBble ABOE CYTOK /ISl MOPAKEHHBIX (DOCTEHOM SIBJISIIOTCSH KPUTUYECKHUM IEPHOI0M.
Ha 3T 1HM NPUXOAUTCH OCHOBHAS MAacCAa YMHUPAKIIUX OT OTEKA JErKUX M PAHHUX OCJI0KHEHH.
IIpu onaronpusitHom Teuennu TOJI ¢ 3—4-x CyTOK HACTynaeT Nepuoj paspemieHus 0TeKa, a K 6—7-
M CYyTKAM — OTHOCHUTEJILHOE BbI3IOPOBJICHHE.




Nervous system disorders

The direct action of PS on airway and lung parenchyma receptors and on
chemoreceptors in the small circulatory system may cause neuroreflex disturbances in the
permeability of the alveolar-capillary barrier.

Renal disorders
There is a sharp decrease in the urine output. Protein, leucocytes, erythrocytes, glucose
up to 1%) are found in the urine, and the salt content is increased.
P

The first two days are a critical period for those affected by phosgene. Most deaths from
pulmonary edema and early complications occur on these days. In the favourable course of TPE,
there is a period of resolution of the edema from day 3-4, and relative recovery by day 6-7.




IHpodpuaakruka u geuyenue TOJI

a) ggedeHue 2II0KOKOPMUKOUO08 UHTAJIAANMOHHO U BHYTPUBEHHO, HAYUHAS CO CKPBITOIO0 Mepuoaa
Ha NPoTs:KeHUuM Beero Kypcea jgedeHus TOJI (NII0KOKOPTUKOUABI — AaHAJIOT AHTHA0TA):

NPEAHU30/I0H BHYTPUBEHHO Kaxkabie 3—4 4 10 1,0-1,2 r B cyTKHM;
O0exoTu M0 4—5 UHra AU JO3MPOBAHHOIO a3P030.s Kaxabie 10 MuH;

0) ymMeHnvuenue 00vema yupKyaupyrouiei Kpoeu:

BBeleHHe ypocemMuia (J1a3UKCa) BHYTPUBEHHO

B) 66e0eHUe AHMUOKCUOAHMO8:

aCKOpPOMHOBAsI KMUCJIOTA BHYTPb 10 2—3 I HA IpUeM, IOBTOPHO Yepe3 3—4 4;
OKCHMMETANUJITIIOTAMUHOBAS KUCJIOTA;
peruHoJ (Buramun A), BuTamun E;

) ycmpaneHue memadoauieckozo ayuoosa:

HATPHUS THAPOKaApPOOHAT (HaTpus OuKapOoHar), Tpuc-0ydep BHYTPUBEHHO.

z[)ycmpanerme cUnoKcuu:

odecrnevyeHue MOKOsI, COTpeBaHMeE;

uHrajasauuu 40—60% KucJa0poaHO-BO3AYIIHON CMECHI0 ¢ IPOTHBOBCIEHNBAOIIUMHU
npenaparaMu (CUHSISA TMIOKCHUA);

uHraasuuu 100% KucJI0poaHO-BO3AYIIHON CMEChI0 ¢ IPOTHUBOBCIEHUBAKIIMMHY MpenaparamMmu
(cepast runokcus);

HMBJI ¢ neHoracuTeJsIMA M NMOJIOKUTEIbHBIM J1aBJIEHHEM B KOHIIE BbIJ0XA.



Prevention and treatment of TPE

a) inhalation and intravenous administration of glucocorticoids from the latent period
throughout treatment with TPE (glucocorticoids are the antidote analogue):

* prednisolone intravenously every 3-4 h up to 1.0-1.2 g per day;

* becotide 4-5 inhalations of a metered dose aerosol every 10 min;

b) reduction of circulating blood volume:
* intravenous furosemide (lasix) administration

¢) administration of antioxidants:

* ascorbic acid orally at 2-3 g per administration, repeatedly after 3-4 h;
* oxymetacylglutamic acid;

e retinol (Vitamin A), vitamin E;

d) elimination of metabolic acidosis:
* sodium hydrocarbonate (sodium bicarbonate), tris-buffer intravenously.

e) elimination of hypoxia:

e provision of rest, warming;

* inhalation of 40-60% oxygen-air mixture with antifoaming agents (blue hypoxia);

* inhalation of 100% oxygen-air mixture with antifoaming agents (grey hypoxia);

» artificial lung ventilation (ALV) with defoamers and positive end-expiratory pressure.



Ioanepxanne nesiTeJILHOCTH CEPAEYHO-COCYAUCTONH CUCTEMBI:

@) npu 2UNOKCUU CUHE20 MUna:
* KapAUOTOHHYECKHE cpeacTBa (kKamdopa, KOpaAMaMHUH, KOPenH;

0) npu 2unokcuu cepo2o muna:

* cepaeuHble rIUMKO3uAbI (cTtpopanTH-K, ganabima JjaucrbeB niuko3ua (Kopriimkon)
BHYTPUBEHHO);

* mnpeccopHbie aMmuHbI (peHmIGpuH (Me3aTOH) BHYTPUBEHHO);

* BocnoaHenne OILK (mexkcTpaH , peonoJUINIIOKUHT AJbOYMHUH 4YeJIOBeKa, Kajaus XJjopuja +
KAJIBIMSA XJOPHUI + MATHUS XJIOPHU + HATPUA THAPOKAPOOHAT + HATPHUSA XJIOPHUJ + remMoe3

IHpopuinakTuka U Je4eHue 0CJI0KHEHUMN:

a) npeoynpexicoenue UHPeKYUOHHBIX 3a00/1e6AHUITL
* AHTHOMOTHKH

0) npeoynpesxicoenue mpomooImooauu
* (remapun HaTpus (remapun) nmo 1500-2000 Twic. ex. ka:xkabie 1-1,5 4).



Maintaining cardiovascular activity:

a) in case of blue-type hypoxia:
* cardiotonic agents (camphor, cordiamine, caffeine);

b) in case of grey hypoxia:

e cardiac glycosides (strophanthine-K, lily of the valley leaf glycoside (Corglycon)
intravenously);

e pressor amines (phenylephrine (Mesaton) intravenously);

e circulating blood volume (CBV) replacement (dextran, reopolyglucin + human albumin,
potassium chloride + calcium chloride + magnesium chloride + sodium bicarbonate + sodium
chloride + haemodez)

Prevention and treatment of complications:

a) prevention of infectious diseases
e antibiotics

b) prevention of thromboembolism
* (sodium heparin (heparin) at 1500-2000 thousand units every 1-1.5 hours).



Bonpoc 4 O01ue npuHIMIIbI
MEIUMIIUHCKOM MMOMOIIH IIPH
IOPaKEeHUHU
yJIbMOHOTOKCMKAHTAMMU
Question 4 General principles of
medical care for pulmonotoxicant
poisoning



Ilokazanua k 2ocnumanuzayuu:
*IOpa’KeHHe B 3AaMKHYTOM MPOCTPAHCTBE
*COXpPaHEeHHE NMPU3HAKOB MOPaXKeHUs (Kallejb, OAbINIKA U T.J1.) J0Jee 4 4acoB
*HApPYLIIEHHE CO3HAHUSA
*0KOT" KOKHM JINIA
*3arpyiuHHbIE 001U

Ilokaszanua Kk 0Ka3anuio HEOMIOHCHOU NOMOULU:
*yrHeTeHHEe COZHAHUSA
*TUNOKCHS
*CHMKeHHEe 00bEéMa (POPCHUPOBAHHOIO BbI0XA

Ilokazanusa Kk unmyoayuu:
*JIAPMHIOCIIA3M
*THKEJIBIA OTEK FOPTAHU
OCTpas AbIXaTeJbHAS HEAOCTATOYHOCTD, YITPOKAOIIAS KU3HH




Indications for hospital admission:
poisoning in a confined space
persistence of symptoms (cough, breathlessness, etc.) for more than 4 hours
impairment of consciousness
facial burns
chest pain

Indications for emergency treatment:
depression of consciousness
hypoxia
decreased forced expiratory volume

Indications for intubation:
laryngospasm
severe laryngeal edema
life-threatening acute respiratory failure




IepBas

HaneBanue nporusorasa.

NMOMOIIb Nuransiuus npoTuBOAbIMHON cMecH WK GUIIHINHA.
NBJI npu pedieKTOPHOA OCTAHOBKE AbIXaHUS
IHepBuyHasn Oxcurenorepanus.

A0BpavyeOHasA MeINKO-
CAHUTAPHAS MOMOIIb

NHraasauusa NOPOTUBOALIMHOM CMeCH WJIHM (PUUMJIMHA IIPH
pa3apaskeHnH AbIXaTeJbHbIX MyTEH.

Beenenne 1 mMa Huxkeramujaa (kopauamuna) wiam 1 ma 10%
pacTBopa kodeuna (kogeuH-0eH30aTA HATPUS)

IHepBuunas
BpayeOHas
MEIUKO-CAHUTAPHAS
MOMOIIb

YiajieHune ;KUJAKOCTH M MeHbI U3 HOCOIVIOTKH.

OxcureHorepanus ¢ NPOTHBOBCIEHNBAKIIUMH CPEACTBAMMU.
BBenenue npeanmuszosiona kaxkable 3—4 4 g0 1,0-1,2 r B cyTKH
BHYTPUBEHHO.

BBenenue 1 mu1 pacrBopa ¢penminpuna (Me3aroHa) wiau 1-2 mu
HUKeTamMu/aa (KOpaAUaMHUHA)




First aid

Putting on a gas mask.
Inhalation of an antismoke mixture or ficillin.
Ventilation for reflexive respiratory arrest

Primary paramedical
care

Oxygen therapy.

Inhalation of an anti-smoke mixture or ficillin for airway
irritation.

Administration of 1 ml of nikethamide (cordiamine) or 1 ml of
10% caffeine solution (caffeine-benzoate sodium)

Primary medical care

Removal of fluid and foam from the nasopharynx.

Oxygen therapy with antifoaming agents.

Administration of prednisolone every 3-4 h up to 1.0-1.2 g per
day intravenously.

Administration of 1 ml of phenylephrine (mesaton) solution or 1-
2 ml of nikethamide (cordiamine)




Bonpoc 5 Xuiop
Question 5 Chlorine



CaoiicTBa xJiopa

HNmeer pe3kuil 3amax, MeTAVIMYECKUH NMPUBKYC U KeJITO-3eJIeHbIN HBeT. TsaKeee BO3AyXxa.
Kuaacc onmacHoctu — 2. OH X0po1Io pacTBOpsieTcsl B BOJAE M LIEJI04YaX.
@opMuUpYyeT HECTOMKHUI OBICTPOAEHCTBYIOIIUNA 0Uar
Haxoaur cBoe mpMMeHeHHe B CJAeAYIUUX 00J1aCTAX:
o0e33apaKuBaHue BOAbI B CTOKAX;
oT0e/IMBaHME TKAHEH;
YHUYTOKEHHUE I'PHI3YHOB;
MPOU3BOACTBO YUCTHIX METAJLJIOB M IJIACTMACC;
MPOU3BOACTBO NMUIEBbIX 1002aBOK;
CO3JaHM JIeKAPCTBEHHBIX NPENnaparos.
Tepmuuyeckn ycTrouyuB. Xopouio pacrBopsiercas B Boae. He pearupyer ¢ kuciaopoaom.
CuabHbId OKHMCaUTENb. Temneparypa kunenuss — -34,1 miasaenus — -101,03
OTpaBiieHHe MPOUCXOAUT MO HEOCTOPOKHOCTH HA NMPOU3BOJACTBE WM B OBITOBBIX YCJIOBHSIX.

VVVVYVYY

Yamre Bcero nomnajaaer B OpraHms3m.
> BABbIXaHHUEC XJIOPpAa, HAIIPUMEDP, ITPU MOCCIICHUHA 0acceliHa ¢ XJIOpHpOBaHHOﬁ BO}]Oﬁ;
> cnyqaﬁﬂoe yHOTpeﬁJ'IeHI/Ie SAT0XUMHUKATOB, )KUAKOCTH C XJIOPOM; paﬁoTa Ha IIPOU3BOJACTBE 0e3
COﬁJ’IlOI[eHI/IH TEXHUKH 6e30lIaCHOCTI/I;
> IOMATaHHUE XJIOPHOI'0 pacrBopa Ha KOKY WIH CJIM3UCTLIC 000JI0YKH.

B pe3yjabTare mnomagaHusd BCIIECTBA BHYTPb PpPa3sBUBACTCA OJAHA M3 (l)OpM OoTpaBJICHUS .
JEerkKasi, CpcaHsisi, THAXKeJIasgs U MOJHHUCHOCHAas. le/l KOHTAKTEC € KOKHBIMH INOKpPpOBaAaMH XJIOP
BbI3bIBA€T XUMHYECKHH 0KOT.



Properties of chlorine

It has a pungent smell, a metallic taste and a yellow-green colour. Heavier than air. Hazard

class 2. It is well soluble in water and alkalis.

Forms a non-persistent fast-acting center of contamination.

Finds its application in the following areas:

disinfection of sewage water;

bleaching of fabrics;

rodent extermination;

production of pure metals and plastics;

production of food additives;

creation of pharmaceuticals.

It is thermally stable. Well soluble in water. Does not react with oxygen. Strong oxidising

agent. Boiling point -34.1, melting point -101.03.

YV VYV

Poisoning occurs through negligence at work or in domestic environments.

The most common way of getting into the body is:

inhalation of chlorine, e.g. by visiting a swimming pool with chlorinated water;
accidental ingestion of pesticides, liquid chlorine;

working in the workplace without observing safety procedures;

ingestion of chlorine solution on skin or mucous membranes.

Ingestion results in one form of poisoning: mild, moderate, severe and peracute. In contact

with the skin, chlorine causes chemical burns.



OcHOBHbBIE NMPOABJICHUA MHTOKCHUKAIIUU

IIpu nHransiuMu 4Ype3BbIYAMHO BBICOKMX KOHIEHTPALMH XJIOPA CMEPTh MOXKET HACTYNHUTh
y2Ke IPHU NMePBbIX B0XAX 32aPAKEHHOT0 BO31yXa.

Ipuuuna cmepmu - pepieKTOPHAA OCTAHOBKA JAbIXAHUS U CEPACYHON AeATeJbHOCTH. [Apyrou
NPUYNHOM ObICTPOil rHlesun mocrpaxaBmux (B TeyeHue 20 - 30 MuMHYT moc/jie BIAbIXaHHSA
BeILEeCTBA) AABJISIETCSH, 0KOT JIETKHX.

Yepe3 HeKOTOpPOE BpeMsi MOCJI€ BbIX0AA U3 30HbI MOPAKEHUS MOXKET HACTYNIUTH HEKOTOPOe
o0JieryeHue COCTOSIHUA (CKPBITHIN MEPHOa), OAHAKO Yalie (B OTJIM4Me OT mopaxkeHusi GocreHom)
MOJIHASY PEMUCCHUS HE HACTYIAET.

Yepe3 HECKOJBKO YacOB (10 CYTOK) COCTOSIHME BHOBb YXYAIIAETCS, YCHIIMBAKTCH Kallesb H
onbimka (10 40 apIXaTeIbHBIX AKTOB B MHMHYTY), JIMIO NMPHOOPETAeT CHHIOIIHYI (CMHUHA THII
TUIOKCHH), 2 B KPailHE TIKEJbIX CJHAy4YasiX NeneJbHYI (Cepbld THI rMmokcum), okpacky. Han
JIETKUMH MPOCJIYIINBAOTCH XPHUIIbI.

IHocTpanaBmmii OTXapKUBAET MEHUCTYIO KEJITOBATYH) MJIM KPACHOBATYIO KUAKOCTH (Dos1ee
1 a 3a cyrkm). HaOmonawrcs cujibHeilllMe roJiOBHbIe 00JIM, TeMIeparypa TeJa NMOHMKAeTCs.
Hyabc 3amennen. A/Jl manaer. IlocTrpaxaBmuii Tepsier co3HaHue U norudaer npu siiaeHusx O H.

Ecaun OJl He mpuBOAMT K rudesin, TO Yepe3 HECKOJIbKO 4acoB (10 48) cocTosiHMe HAYMHAET
YAY4lIaThCH, OTEYHAS KUIAKOCTh paccacbiBaercsi. OqHako 3a00/1eBaHNe MOCTENEHHO MEPEXOIUT B
CJICAYIOIIMH MEePUOI — OCJI0KHEHUH - IBJICHUS OPOHXOIHEBMOHUH

_; iﬁ 9.1

JAPAKEHO |
Xnoep |




Main manifestations of intoxication

Inhalation of extremely high concentrations of chlorine can cause death from the first
inhalation of contaminated air.

The cause of death is reflexive respiratory and cardiac arrest. Another cause of rapid death
(within 20 to 30 minutes of inhalation) is lung burn.

Some relief (latent period) may occur some time after leaving the contaminated area, but
more often than not (unlike with phosgene exposure) there is no complete remission.

After some hours (up to 24 hours), the condition worsens again, with increasing coughing
and dyspnoea (up to 40 breaths per minute), the face becomes blue (blue type of hypoxia), and in
extremely severe cases ashy (gray type of hypoxia). Rales can be heard above the lungs.

The patient coughs up a frothy yellowish or reddish fluid (more than 1 litre per day). Severe
headache and low body temperature. Pulse rate is slow. The blood pressure is dropping. The
affected person loses consciousness and dies of acute respiratory failure.

If PE does not cause death, the condition will improve after a few hours (up to 48) and the
edematous fluid will dissolve. However, the disease gradually progresses to the next period of
complications - symptoms of bronchopneumonia




Jlerkasi popma

XapaxkTepu3yercs pasapaxkeHueM cau3ucron odonouxku BIII, pasgpakenue rias.

Yesi0BeK OIIYIIACT KKEHHE U JUCKOMGOPT B ropjie 1 HOCY. Y Hero HAYMHAKTCA O00HJIbHBbIE
JKHUAKHE BbIIeJIeHUusT M3 Hoca H oTkauuiuBanue. I[1aza kpacHeror u caessarcd. Yacro
MPUCOEIMHACTCH 001Ias HHTOKCUKALNS, NPOSIBJISIOMIASICS C1200CTHIO U TOJIOBOKPYKEHUEM.

JTH NPU3HAKH COXPAHAKTCH B TeYeHNE HECKOJIbKHUX THEH.

Cpennsis popma

JlocTaToO4HO cepbe3HOe MOopaKeHue abIxarejJbHOU cucrembl. [locTpagaBumimi omymaer
yayuibe, 00jb B rpyau. Ilpucoenunsiercs nmopaskeHue OpOHXOB (MYYHUTEJIbHBIA KalleJb, OAbILIKA,
LMAHO03, CyXHe XPHUIIbI, IPU3HAKU IM(PHU3EMBbI.

IHopaskeHue Jerkux MoxKeT NPUBECTH K KPATKOBPEMEHHOH OCTAHOBKE AbIXaAHUA.

Y nanueHTa Tak:kKe HA0/I01aeTCs HHTEHCMBHOE CJIe30TeYeHne, CONpPoBoKaaueecs 00J1bI0 B
IJ1a3axX M rOJI0BHOU 00JIBIO.

Crpagaer u HepBHas CUCTeMa: MOCTPAAABIIMH HAXOAUTCH JM00 B KpaiiHe BO30YXKICHHOM
COCTOSIHMM, JIU00 NMPeObIBACT B ANIATHH.

Eciau cpouHo He Oyaer oka3aHa moMoiub, Mo:keT npousotu TOJI yepe3 HecKOJIbLKO 4acoB
MOCJIe HHTOKCUKALMH




Mild form
Includes irritation of the mucous membranes of the upper airways and irritation of the eyes.
The person feels a burning sensation and discomfort in the throat and nose. The person starts
to have profuse liquid nasal discharge and coughing up. The eyes become red and watery. Often a
general intoxication occurs, manifested by weakness and dizziness. These signs persist for several
days.

Moderate form
Quite serious respiratory injury. The affected person feels suffocation and chest pain.
Bronchial involvement (cough, breathlessness, cyanosis, dry rales, signs of emphysema).
The lungs may stop breathing for a short time.
The patient may also have intense lacrimation, accompanied by eye pain and headache.
The nervous system is also affected: the affected person is either highly agitated or apathetic.
If not treated promptly, TPE may occur within a few hours of intoxication




Tsxenas popma

XapakTepu3yercs HApyLIeHUeM CO3HAHUSA. /IbIXaHHe CTAHOBUTCH IMOBEPXHOCTHBIM U CYI0POKHBIM.
Pa0ora Jlerkux MoKeT 0CTAHOBUTBCH, YTO NOTPedyeT HeMeJICHHOH peaHUuMAaIUH.

Xumnuyeckuid OJI. Bo3moxkHa peuieKTOpHAs 0CTAHOBKA AbIXAHUA.

Bo03MOKHBI MOBEPXHOCTHBIE 0:x0TH KOkU. [Ipu monmaganum B riia3a — riry0oKue 0K0ru rJas.
Bo3MokHbI 2 (pa3bl mopakeHus:

vachurTnueckas cpa3sy ke mocjie HHraJasanuu xjaopa (36 uacos, Jeraabublii nucxoq or TOJL.

v'TOJI KynupoBaH, HO HA MEPBOE MECTO BLIXOAUT THKEI0€ 00CTPYKTHBHBIN OPOHXHT

MoJsiHueHocHast popma

MoJsiHueHocHasi (opmMa oOTpaB/ieHHsI BbI3bIBAET IMepeKpbITHE JAbIXaHUS B pe3yJibTare
JIAPHHIOCNA3MA. JTO NPUBOAUT K MOTEpPe CO3HAHMS, INTY0OKOMY 00MOPOKY 00JIBHOTO.

HapymaeTCH ABUTATC/IbHAsA AKTHBHOCTb, IMMPOUCXOAUT YyTEPsA KOHTPOJSA HaJd MbIINIAMMHU,
IPOU3BOJIbHAasA z[e(l)elcaunﬂ U MOYCUCITYCKAHMCE, 6I)ICTpO HacTynaert JeTaJbHbIH HCXO0d.

N3 o0mux mNposiBJeHHMH MHTaAJANMUOHHOIO TMOpPaKeHHUsl XJOPOM HaubOoJiee 4acTo
HA0JIIAKTCA HIOKOBbIE PeaKUnH, 00yCJOBJEHHbIC yIylIbeM, Pe3KHMH 00JsIMH 3a T'PYAMHOM,
auchynkuuenn ’KKT u HeBposiornuyecKUMHU paccTpoiicTBaMu (roJioBHasi 00Jib, FOJIOBOKPYKEHHUE,
00MOpPOKHM, BO30YKIeHHE UM YTHETEHHE COZHAHUA).



Severe form

Characterised by impaired consciousness. Breathing becomes shallow and convulsive. Lung
function may stop, requiring immediate resuscitation.

Chemical PE. Possible reflexive respiratory arrest.

Superficial skin burns may occur. In case of eye contact, deep burns to the eye.

There are two possible phases of injury:

v' asphytic immediately after chlorine inhalation (36 hours, lethal outcome due to TPE).

v" TPE has been controlled, but severe obstructive bronchitis comes to the fore

Peracute form
Lightning-fast poisoning causes respiratory blockage due to laryngospasm. This leads to loss
of consciousness, deep fainting of the patient.

Motor activity is impaired, there is loss of muscle control, voluntary defecation and urination
and death occurs rapidly.

Of the general manifestations of chlorine inhalation poisoning, the most common are shock
reactions due to suffocation, severe chest pain, gastrointestinal dysfunction and neurological
disorders (headache, dizziness, fainting, agitation or depression of consciousness).



JleueHne mopaskeHHbIX XJI0POM

(JI — nerko nmopa:kennbie, C — mopa;keHHbIE CpeHed CTeNeH TsKeCTH, T — TsKeJ0 mopakeHHbIe)

KoHTHHTEeHT, Buja ie4eOHBIX MepOIPUATHH Jorocnu- T'ocnin-
CUMIITOMBI TaJbHBIN TaJbHBIN
Bce anna, IIpombiBaHue a3, Hoca, pra 2% p-pom Coabl. J,C,T .

NoCTynuBIIKE U3 | 3aKkanarb 0JIMBKOBOE WM Ba3eJIMHOBOE MaCJI0

o1ara IIpu Oousix B miazax — 2-3 KamjiM p-pa AUKAMHA
0.5%
I'maznasa mas3p (0.5% cuaToMunuHoBas uiaum 10%
cyab(panusioBasn)
IHoxkou, corpeBanue
Temnsioe MOJIOKO ¢ COA0M
Ceexuil BO31yX
Babixanmne pacnblieHHOTo 1-2% p-pa TtHocyb(ara
HATpus (AHTUXJIOP) B TeueHHne 1-2 cyToOK

3arpyniHeHune Teodenpun, teopuaann perapr mo 0.2 1 pa3 B J,C,T ———

AbIXaHHUS JAeHb
Nuransiuus coayrana 2-3 pa3a B IeHb
Caonasm Tenio Ha 1€l C,T CT
roJI0COBBIX

MBI

Atponusn 1.0 0.1% n/k




Treatment of chlorine-affected people

(JI - mildly affected, C - moderately affected, T - severely affected)

Contingent, Type of treatment intervention Pre- Hospital
symptoms hospital
All people Rinse eyes, nose and mouth with a 2% soda J,C,T -
admitted from | solution.
the center of | Instill olive or vaseline oil
contamination | gy eve pain, 2-3 drops of dicaine 0.5% solution
Eye ointment (0.5% synthomycin or 10%
sulphacil)
Rest, warming
Warm milk with soda
Fresh air
Inhalation of sprayed 1-2% sodium thiosulphate
solution (anti-chlorine) for 1-2 days
Difficulty Theophedrine, theophylline retart 0.2 once a day JI,C,T ——-
breathing Inhalation with Solutan 2-3 times a day
Spasm of the Warmth around the neck C,T C,T

vocal muscles

Atropine 1.0 0.1% subcutaneously (s/c)




KoHTHHreHT, Buja ie4eOHBIX MepONIPUATHH Horocmnu- T'ocniu-
CUMIITOMBI TAJbHbIA | TAJbHBIN
Kameap Koaeun 0.015 3 p/}] C,T C,T
banku (ropuyMYHUKH) YeperoBarThb
Bponxocnasm Xiaopuctelii Kaabuuu 5-10 ma 10% p-pa 1-2 — C,T
p/CyTKH
OxcureHorepanus
AHTHOMOTHKH C,T
Crolikuii IIpu orcyrcrBuM  3¢pdekra or NPOULILIX T T
OpoHxocnasm MepONnpUATHI
Atponun 1.0 0.1% B/B
IIpennusoson 30-60 mr B/B
Aaynenr 1.0 0.5% B/M
TpaxeocTtomus
Becnokoiicteo u | Penazenam (0.0005 r), cenykcen, peaanuym (0.005 — CT
cyaoporu r 2-3 p/neHnp
JAponepumos ot 1 10 10 mix 0.25% p-pa B/m CT

I'OMK 5-20 mua 20% p-pa B/B cTPpyiHO, MEIJICHHO,
MO KOHTPOJIEM JIbIXaHU S




Contingent, Type of treatment intervention Pre- Hospital
symptoms hospital
Cough Codeine 0.015 3 times p/day C,T C,T
Cupping glasses (mustard plasters) alternate
Bronchospasm | Calcium chloride 5-10 ml 10% solution 1-2 times — C,T
p/day
Oxygen therapy
Antibiotics C, T
Persistent If there is no effect from past measures T T
bronchospasm | Atropine 1.0 0.1% intravenously (i/v)
Prednisolone 30-60 mg i/v
Alupent 1.0 0.5% intramuscularly (i/m)
Tracheostomy
Restlessness, Phenazepam (0.0005 g), Seduxen, Relanium (0.005 — C, T
cramps g 2-3 p/day
Droperidol 1 to 10 ml 0.25% solution i/m CT

Gamma-hydroxybutyric acid 5-20 ml 20% solution
i/v, slowly, with control of breathing




KoHTHHTIEHT, Buja 1e4yeOHBIX MepOIPUATHH Jorocnu- T'ocniu-
CHUMIITOMBI TAJbHBIA | TAJbHbIN
Otek ropranu Tpaxeocromusi - T
Cananusi Tpaxeo0pOHXHMAJIBLHOIO AepeBa
TOJI Ipennu3zosion ot 300-400 mr no 2-3r B/B — T
Crumyasiuusa auype3a MmaHuToioMm (1-2 r Ha Kr Beca B/B),
moueBnHOii (30 r ¢ 200 ma 10% p-pa NIOKO3BI B/B
KarneJbHO)
Jlazukce 40 mr u GoJjiee
NBJI ¢ IIIKB 20-30 mm BOj CT.
I'emapun nmo 5000 E/I 4 p/aB/m
OxcureHorepanus ¢ NeHOracUTEJIIMU
CuMnToMbl Me3arton 1.0 1% B/M -— T
SRS 5.0 5 200 /
cocyaHCTOi Jdopamun 5.0 B MJI H30TOHMYECKOI0 p-pa B/B C,T
HEA0C
AOCTATOMHOCTH M | Kronpamun 2.0 B/M C,T
MOPAaKeHHs JIETKHX
Kogenn 1.0 10% p-pa n/k
Cyabdarkamporkaun 2.0 10% p-pa B/M niu n/k —
ddeapun 5.0 B/m --- C,T
Crpodantun 0.5 ma 0.25% p-pa B 20 ma 5% p-pa C,T

I'TIOKO3bI




Contingent,
symptoms

Type of treatment intervention

Pre-
hospital

Hospital

Edema of the larynx

Tracheostomy

Sanation of the tracheobronchial tree

T

TPE

Prednisolone 300-400 mg to 2-3 g i/v

Stimulation of diuresis with manitol (1-2 g per kg weight
i/v), urea (30 g with 200 ml of 10% glucose solution i/v by
drip)

Lasix 40 mg or more

Artificial lung ventilation (ALV) with positive end-
expiratory pressure (PEEP) of 20-30 mm a.s.c.

Heparin 5000 IU 4 times p/day i/m

Oxygen therapy with defoamers

Symptoms of
cardiovascular
failure and lung
injury

Mesaton 1.0 1% i/v

Dopamine 5.0 in 200 ml isotonic solution i/v by drip

Cordiamine 2.0 i/m

Caffeine 1.0 10% solution s/c

Sulfacamfocaine 2.0 10% solution i/m or s/c

C,T

Ephedrine 5.0 i/m

Strophantine 0.5 ml 0.25% solution in 20 ml 5% glucose
solution

C,T

C, T




Bonpoc 6 AMMuak
Question 6 Ammonia



CBoiicTBa

BecuBeTHbIli ra3 ¢ pe3kuM pa3apakawinuM 3anaxoMm. Jlerye Bo3ayxa, Npu BbIXode B
atMocdepy AbIMUT. XOPOIIO PACTBOPUM B BOjle, OPraHUYECKUX PACTBOPUTEISIX U JUIUIAX.

Hcnonb3yercsi mpu NMPOU3BOACTBE a30TCOAEPKAIMX COeITMHEHUI, B TOM YHCJIe YI00peHu u
B KaUeCTBE XJIa[IareHTa B IPOU3BOJACTBEHHBIX X0J0AUJIbHBIX YCTAHOBKAX.

Oob0nagaer pazapakaouiuMm aeicTBueM, cnocoded Bo3bIBaTh TOJI, XumMmuieckoe mopa;xeHue
aJIbBE0J U MHTEPCTUIHATLHONH TKAHM.

OTpaBJjieHUsI BCTPEYAIOTCH PeaKo, UX YMCJI0 He npeBbimaeT 1% oT 0011ero kojan4ecrna.

PacnpocTpaHeHbl cpeay NMpeacTaBuTe el acoMaJbHBIX IPYINI HACeJeHUs (AJK03aBUCUMbIe
JIIOM), TOKJOHHUKOB HETPAJULIMOHHBLIX METOAOB JieYeHHsi, PAOOTHHUKOB MNpeINnpUusITHIA
XHMHMYECKON  MPOMBIIUIEHHOCTH, [€ATEJbHOCTh KOTOPbIX CBSiI3aHAa C CHHTE30M U
TPAHCIOPTHPOBKOI HAIIATHIPHOTO CITUPTA.

HauoOosee TsioKkesible OTpaBjeHHS] BO3HUKAIOT NPH NPOM3BOACTBEHHBIX KaracTpodax c
BbIOPOCOM 00JILIIOT0 00beMa ra3a B OrpaHM4YeHHOM MPOCTPAHCTBE U MPHU MOBPEKICHUH 00JIbIITAX
€MKOCTeill ¢ BOAHBIMH PACTBOPAMH aAMMHAKA.

IlpenebHO JOMYCTHMOM CUMTAETCS KOHIEHTPAILHS ra3a B MPOU3BOACTBEHHOM MOMeEIIEHUH
>20 Mr/m3, Ha OTKPBLITOM HpocTpancTBe >0,2 Mr/m>.

OTpaBneHue
aMMMnaKomMm




Properties

A colourless gas with a pungent, irritating smell. Lighter than air, smoky when released into
the atmosphere. Well soluble in water, organic solvents and lipids.

Used in the production of nitrogen-containing compounds, including fertilisers and as a
refrigerant in production refrigeration plants.

It is an irritant and can cause TPE, chemical injury to alveoli and interstitial tissue.

Poisonings are rare, their number does not exceed 1% of the total number.

They are common among asocial population groups (alcohol addicts), fans of unconventional
methods of treatment, workers of chemical industry enterprises, whose activities are related to the
synthesis and transportation of ammonia.

The most severe poisonings occur in industrial accidents involving the release of large
amounts of gas in a confined space and when large containers with aqueous ammonia solutions
are damaged.

A gas concentration of >20 mg/m3 in a production room and >0.2 mg/m3 in an open space is
considered the maximum permissible concentration.

Ammonia
poisoning




Jlpyrue npuYnHbI NOPAKEHUSA:

»Ilonvimka cyuyuoa. J{asa 3toro npuMeHsiior 10% BoaHbI pacTBOp — HauoboJiee JOCTYNHYIO B
ObITy (popmy. IIpenmymecTBeHHO mopaxawrtces causucToie 000104k KKT, poroBass mosocrs,
HOCOIIOTKA. Ts2KeCcTh COCTOSIHUS 32aBUCHUT OT KOJIMYECTBA IPUHATOIO Npemnapara.

» Camoneuenue. Wcnob30BaHHE HEIIPOBEPECHHBIX CPEACTB HapOI[HOﬁ MEAUIINHBI, a4 TaKXKe
HENMpaBUWJIbHasA TPAaKTOBKa CYIICCTBYHOINHUX PpPeHENTOB, 4YTO MNPUBOAUT K MNPEBLINICHHUIO
AOIIYCTUMBIX K yHOTpeﬁJ'IeHI/IIO A03 HAIATBIPHOI'O CITUPTA.

» Hueenuposanue oeiicmeusn ankozons. CylmecTByeT MHeHHMe, YTO NMpPHEM BHYTPb HECKOJBbKHUX
KamneJjb HAIATBIPHOTO CIMPTA MO3BOJISIeT JOOUTHLCH OTPe3BJICHHUSI YeJI0BEKA, HAXOAAIIErocs Mo/
neicTBUEeM 3TaHoJa. CONIACHO pelenTy, nepel NMTheM BelleCTBO PACTBOPAIOT B CTAKAHE YHUCTOM
BoAbI. [Ipy npueMe KOHIEHTPUPOBAHHOIO PACTBOPA BO3HUKAET 0KOTI' CJIM3MCTHIX 000J104Y€EK.

>Henpa3uﬂbuoe Mmecmuoe ucnoavzoeanue. 10% aMvmuak NPpUMECHAKT JIOKAJbHO C¢ HCJIbIO
0663)I€I/IpI/IBaHI/IH H aAHTHCENTHYEeCKOM OﬁpﬂﬁOTKH KO’KH, YCTPaAaHCHHUA ITAIINJIJIOM. ‘lpe:;MepHo
JJINTEIbHAaA allllJIMKannuyda HJIN npouacaypa, OCyI€CTBJICHHAs C noMoIbI0
BBICOKOKOHIICHTPUPOBAHHOI'O pacrBopa, COMpPoOBOKAACTCH IMOABJICHUEM KOKHBIX 0KOI'0B.



Other causes of poisoning:

Suicide attempt. A 10% aqueous solution, the most widely available form at home, is used for
this purpose. Gastrointestinal mucous membranes, oral cavity, nasopharynx are
predominantly affected. The severity of the condition depends on the amount of the drug
taken.

Self-medication. Use of unproven traditional medicines and misinterpretation of existing
prescriptions, leading to excessive doses of ammonia.

Alleviation of the effects of alcohol. There is a belief that taking a few drops of ammonia orally
can make a person sober when under the influence of ethanol. According to the prescription,
the substance is dissolved in a glass of clean water before drinking. If a concentrated solution is
taken, burns of the mucous membranes occur.

Improper topical use. 10% ammonia is used topically to degrease and antiseptic skin and to
treat papillomas. Excessive application or treatment with highly concentrated solution is
accompanied by skin burns.



IlaTorenes

OTpaBiieHHe XapaKTepu3yeTcsl HaJIu4ueM yIylawiero 1 HeMmpoTrponHoro 3¢ ¢exros.

Bo3aeiicTBre raza Ha AbIXaTejbHbIe IIYTH MPOBOLUPYET Pa3aApaxeHue CIAU3UCTBIX 000/104€eK,
BE€HO3HBIN CTa3 U AJIbBEOJIAPHBIN OTEK.

Ha  BckpbITMM  OOHApPY)KMBaeTCsd  MOBBIIIEHHbII  yYPOBeHb TI'MAPATAUM  TKAHEH,
HEKPOTHU3HPOBAHHBIC YYACTKH U 30HbI CYOIIEBPAJIbHOI0 KPOBOU3JIUSHUS.

HeiiporponHoe pgeiicrBue mnposBjasgercs B (¢GopMe HapylIeHUs HEPBHO-MbIIICYHOU
nposoaumoctd U AesareabHocTd IHHC. OtrMeuaercss arakcusi, TpeMOpP IOJIOBbl, KJIOHUYECKHUE
CYAOPOKHbIE IPUIIATKH.

CMepTh HacTymaer OT MApPajav4a AbIXAaTeJbHON MYCKYJIATYyPbl, KPUTHYECKOI0 CHHKEHHS
(PYHKIHOHAJIBHBIX CIIOCOOHOCTEH JIErKNX, HEKYNNUPYIIErocs COCYIMCTOr0 KoJLJianca.

YnorpedsieHue KOHUEHTPUPOBAHHBIX PACTBOPOB 4epe3 POT CTAHOBUTCH MNPUYUHOH
XHUMHUYECKHX 05K0roB, HeKkpo3a u nepdopauun KKT. IIpu orcyrcrBun nomMmoumu 00J1bHOM MOrudaet
OT BHYTPEHHUX KpPOBOTE€YEHUH, HHPEKUMOHHO-TOKCHYECKOr0 IHOKA WM MOBPEKICHUSA
BHCHEPAJbHBIX OPraHOB U3JIMBIUUMCH KEeJIYI0YHBIM COAePKUMBbIM. Ec/iM KOJIMYeCTBO BBINIMTOIO
npenapara HeEBEJHUKO, BO3ZHUKAKT TOJBKO OXOIM Pra M NHIIEBOAA, KOTOpbie PpeaKo
3aKaHYMBAIOTCH JIETAJIBHO.



Pathogenesis

Poisoning is characterised by choking and neurotropic effects.

Respiratory exposure to the gas provokes irritation of mucous membranes, venous stasis and
alveolar edema.

Autopsy reveals increased tissue hydration, necrotic areas and areas of subpleural
haemorrhage.

Neurotropic effect appears in the form of neuromuscular conduction and CNS activity
disorders. Ataxia, head tremor and clonic seizures are noted.

Death occurs from paralysis of respiratory muscles, critical loss of lung function and
uncompensated vascular collapse.

Ingestion of concentrated solutions by mouth causes chemical burns, necrosis and perforation
of the GIT. If left untreated, the patient dies of internal haemorrhage, infectious-toxic shock or
visceral organ injury due to gastric contents released. If the amount ingested is small, only burns of
the mouth and oesophagus occur, which are rarely fatal.



Jlerkoe orpaBjieHue

IIpucyTCTBYIOT CMMIITOMBI Pa3ApaKeHUsl CJAU3UCTBIX 000/104eK, runepcajnBanusa. Oabimka
BbIpaskeHa cjaa00. Co3HaHHWe He HAPYLIEHO, MOCTPAAABIIMNA OPHEHTHPYETCH B OKPYXKAKOIIEH
00CTaHOBKE, KPUTHYECKH OTHOCUTCH K COOCTBEHHOMY COCTOSTHMIO.

I[aHHbIe 00 H3MeHeHHH CEpaAcHHOr0o purMa M TEMOAUHAMMUKH OTCYTCTBYHOT. I/IHOF)Ia
OTMECYACTCH HESHAYUTC/IbHAA TaXUKAPAUA U THIICPTOHUSL.

CpenHsisi THXKECTD

Haomaronaercsa TOJI ¢ cooTBeTCTBYOIIEH KINHUYECKON U PEHTTEHOJIOTMYECKOH KAPTUHOM.
IHanueHT BO30Yy:KIAEH, HCIYraH, MeE4YeTCsi, B MPOUCXOAALEM OPHEHTHPYETCH YACTHYHO.
IToBeneHue HeagekBaTHOE.

IpucoenuHANTCA HAPYLIEHUS TeMOAMHAMUKH, KoMIIeHcaTopHoe yBeauueHne HCC, koropoe

BIIOCJIEICTBUU CMeHsIeTCA OpaauKapaus. BoIsiBIASIIOTCA NPU3HAKHA TMIIOKCH M.
Bo3moxHa peduieKTOpHASI 0CTAHOBKA AbIXaHUSA

Taxenas popma

Pe3koe HapylnieHHe KM3HEHHO BA:KHBIX MPOIECCOB B OPraHu3Me, pa3BUTHE META00IHYECKHX
cOoeB, al[U/1032, MACCUBHBIN 0TEK ¢ BHIPAKEHHOH AbIXaTeJIbHONH HEJOCTATOYHOCTHIO.

B03MO0KHO BOBHHUKHOBEHHE COCYAUCTOr0 KOJLIANCA, KOPOHAPHOH AapUTMHUH.
Co3HaHue HapylIaeTcsl B 3HAYUTEJIbHOM cTeneHn, GopMupyeTcs CONMOp UM KOMA.



Mild poisoning

Symptoms of mucous membrane irritation and hypersalivation are present. Dyspnea is
weakly expressed. Consciousness is not impaired, the affected person is oriented in his
surroundings, and is critical of his own condition.

There are no data on changes in heart rhythm and hemodynamics. Mild tachycardia and
hypertension are occasionally noted.

Moderate severity

TPE with corresponding clinical and radiological picture.
The patient is agitated, frightened, rushing around and is only partially oriented. Behaviour is
inadequate.

Haemodynamic disorders join, compensatory increase in heart rate, which is later replaced

by bradycardia. There are signs of hypoxia.
Possible reflexive respiratory arrest

Severe form

Severe disruption of vital body processes, development of metabolic disorders, acidosis,
massive edema with marked respiratory failure.

Vascular collapse and coronary arrhythmia are possible.
Consciousness is severely impaired, with the formation of somnolence or coma.



OCHOBHBIEC CHMIITOMBI

Hnzanauyuonnoe nopasicenue NMPOSABJISACTCH pPe3bi0 B IIAa3ax, Cjle30Te4YeHHeM, yXyAIIeHHeM
3peHUs] 1 KOHbIOHKTUBUTOM. OTME4Yal0TCsl NPUCTYIbI YIYHIJIMBOI0 KALLJISi, BHAYAJIe CyX0ro, mo3Ke
—NMPOAYKTUBHBIN xapakTtep. IIpu 1apuHrocnasme kamesjb CTAHOBUTCS JAKIIHMM.

IIpu ocMoTpe BBISIBJISIOT THIIEPEMUI0 KOKHU, NANMEHT KAJYeTCH HA 3y/ 110 BCeMY TeJy.

Pa3zsutne TOJI xapaktepusyercsi nosiBJieHHUEeM OAbIINIKH, 001U B TPy, FT€eHEPATUZ0BAHHOTO
HMaHo3a. BpICayIIMBaOTCH XPHUIIbI, AbIXaHHE NMPOBOAMTCS He BO Bce oTaeabl. KommeHncaTopHasi
TaXMKapAMsi, HA MO3IHUX ITANAX — HAPYUICHHUE CePAeYHOr0 puT™Ma.

Heupomponnoe oelicmeue siia MposiBJsieTcsl B BUAe Opeaa, ICMXOMOTOPHOTO BO30YKIeHMS,
CYA0POKHOI0 CHHAPOMA.

IlamoznomonuuHbIl NPU3HAK — CHUKEHHE CJIYXOBOIO IMOPOra 10 NpeaeoB, KOIAa Jaxe
cialdble 3BYKHM HeCTepnuMbI sl OOJBbHOIO. AyIMAJbHBIN pasapaKkuresb CTAHOBUTCH
npoBouMpyrmumM @axkropom cyaopor. B npanbHeimem (YHKUMM HEPBHOM CHCTEMbl MOIYT
BOCCTAHABJIMBATHCH HE B MIOJTHOU Mepe.

Ipu konmaxkme c¢ Hncudkumu ¢opmamu aMMHAKA KIMHHUKA HUHTAJISUUOHHOTO OTPABJICHHUA
00b19HO oTcyTcTByeT. Ha yyacTke, KOHTAKTHPOBaBIIEM C PaCTBOPOM, PAa3BUBAETCHA XMMHUYECKHHI
o:xxor II crenenun. HaGuronaercs: mopaskenue 3MuJaepMuca 1 BEPXHUX CJI0€B KOXKH.

Ipu npunamuu enymps aHAJOTHMYHBIC NMPOLECCHI OTMEYAKTCH B INMHUINEBOAE M KEJIYIKe.
Kiannuka BKiI0O4YaeT 001b B MOBPEXKACHHON 30HE, PBOTY, TOIIHOTY, IPU3HAKH XMMHUYECKOI0 0KOra
CJIM3UCTOM POTOBOI MOJOCTH M KOKHM BOKPYT pra. CylmecTByeT pUCK BHYTPEHHEr0 KPOBOTECYECHHUSI.



Main symptoms

Inhalation injury is manifested by a harshness of the eyes, lacrimation, deterioration of vision
and conjunctivitis. There is a strangulated cough, initially dry, later with a productive cough. In
laryngospasm, the cough is barking.

Hyperaemia of the skin is seen on examination and the patient complains of itching all over
the body.

The development of TPE is characterized by shortness of breath, chest pain, and generalized
cyanosis. Rales are heard, and breathing is not carried out in all parts of the body. Compensatory
tachycardia, later stages with abnormal heart rhythm.

The neurotropic effects of the poison are manifested by delirium, psychomotor agitation and
convulsions.

The pathognomonic sign is a decrease in the auditory threshold to the point where even weak
sounds are intolerable to the patient. An auditory stimulus becomes the triggering factor for the
seizures. Subsequently, nervous system function may not be fully restored.

No clinical picture of inhalation poisoning is usually available in contact with liquid forms of
ammonia. The area in contact with the solution develops a grade II chemical burn. The epidermis
and superficial layers of skin are affected.

If ingested, similar processes are seen in the oesophagus and stomach. The presentation
includes pain in the affected area, vomiting, nausea, signs of chemical burns to the oral mucosa and
skin around the mouth. There is a risk of internal bleeding.



OcaoxxHeHus

OTpaBiieHHe ¢ MYJbMOHAJBHOM CUMNTOMATHKON B 80% ciy4yaeB npuBOAMT K PA3BUTHIO
BTOPUYHO! MHEBMOHUU

Bo3moxna OJIH, nporekamwmas B TskeJod ¢opMe u Tpedyromass HCKYCCTBEHHOU
pecnupaTopHON MOAACPKKH.

OTcpoyeHHBbIE MOCJIEACTBUS (CHUKEHNE HHTEJLJIEKTA, M3MEHEeHHEe JIMYHOCTH) BCTPEYAKTCH B
20-25% ciayyaeB, CTAHOBATCH Pe3yJIbTATOM TMIIOKCMM U TOKCHYECKOI0 BO3IEHCTBHUS HA TKAHU
IHC.

MoryTr AHarHoCTHPOBATHLCH 4epe3 HECKOJbKO MeCSAlleB WJIH JIeT IO0CJde BbINUCKH U3
CTalMOHAapa.

SABasAwTCca HeoOpaTMMbIMH, HA (OHe NPOBOAUMOIO0 HOOTPOMHOIO JIEYEHHS] ICHXHMKA
BOCCTAHABJIMBAETCH B HE3HAYMTEJILHON CTENEHH.




Complications

Poisoning with pulmonary symptoms in 80% of cases leads to secondary pneumonia

Possible acute respiratory failure (ARF), severe and requiring artificial respiratory support.

Delayed effects (reduced intelligence, personality change) occur in 20-25% of cases,
resulting from hypoxia and toxic effects on CNS tissue.

Can be diagnosed several months or years after discharge from hospital.

They are irreversible and there is little recovery in the psyche when nootropics are
administered.

é’:;
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JleueHnue MOPaA’KCHHBIX aAMMHAKOM

(JI — nerko nmopa:kennbie, C — mopa;keHHblIe CpeHEd CTeNeHn TsKeCTH, T — TsKeJ0 mopakeHHbIe)

KoHTHHTIEHT, Bux jie4eOHbIX MeponpusiTHIA Horocnu- T'ocnu-
CHUMIITOMBI TAJbHbIA | TAJbHBIN
Bce suna, IIpombiBanMe 11a3, HOCAa, Ppra BOAOM WJIH J,C, T _—

NMOCTYNMBIIKE U3 | KBaCllaMHU

o1ara 3akanarb 0JIMBKOBOE WJIH BA3eJIMHOBOE MACJIO
IIpu Oossix B miazax — 2-3 KamiM p-pa JUKAMHA
0.5%
I'maznas ma3p (0.5% cuaTOMUUIMHOBas wiam 10%
cyJab(anunioBas)
Caexuil BO3ayx
BabpixaHue TenJibIX BOASIHBIX MAPOB € 100aBJIEeHHEM
YKCyCa WM KJKCTAJIOB JJUMOHHON KHCI0THI, 10%
P-p MeHTOJ1a B XJIOpo(opme

IopaskeHue IHocsie 00OMBbIBAaHUS YUCTOM BOAOH HAJIOKHUTH J,C, T —

KOKHU NPUMOYKHU U3 5% p-pa acCKOpOMHOBOM KM CJIOTHI

3aTpynHeHHne Teodgenpun, teopuann perapr mo 0.2 1 pa3 B CT —
AbIXaHMS JIeHb

HNuransiuus cosryrana 2-3 pas3a B AeHb

Tenjble BaHHbI, COA0OBbLIC HHI'aJAIIUHN




Treatment of ammonia-affected people

(JI - mildly affected, C - moderately affected, T - severely affected)

Contingent, Type of treatment intervention Pre- Hospital
symptoms hospital
All people Rinse eyes, nose, mouth with water or alum J,C, T —_
admitted from | Instill olive or vaseline oil
th t f
y celf er.0 For eye pain, 2-3 drops of dicaine 0.5% solution
contamination
Eye ointment (0.5% synthomycin or 10%
sulphacil)
Fresh air
Inhalation of warm water vapour with vinegar or
citric acid crystals, 10% menthol solution in
chloroform
Skin injury After washing with clean water, apply lotions of| JC, T —
5% ascorbic acid solution
Difficulty Theophedrine, theophylline retart 0.2 once a day C,T _—
breathing

Inhalation with Solutan 2-3 times a day

Warm baths, soda inhalation




KoHTHHreHT, Buja ie4yeOHBIX MepoOnIpUATHH Jorocnu- T'ocnu-
CUMIITOMBI TAJbHBIH | TAJbHbIU
Cnasm Tenno na mero C, T C, T
A Arpomun 1.0 0.1% n/k
MBI
Konenn 0.015 3 p/n C, T C, T
Kamean
banku (ropuyu4HUKH) YepeaoBaTh
Qypuianun 10.02.4%p-pa B/B C, T C, T
Xuaopuctbiii Kaabuud 5-10 ma 10% p-pa 1-2 —
Bbponxocnasm p/cyTKH
Oxcurenorepanus
AHTHOMOTHUKH C,T
BecnokoiictBo, | Penazenam (0.0005 r), cenykcen, pesranuym (0.005 —_ C, T
Cy10poru r 2-3 p/neHsn
JAponepumoa ot 1 10 10 mi 0.25% p-pa B/m C, T
I'OMK 5-20 ma 20% p-pa B/B ¢cTpyiiHO, MeJICHHO,
10/ KOHTPOJIeM AbIXaHUSA
Orek roprann | Tpaxeocromus oo T

Cananus TpaxeoOpOHXHAJIBHOIO IepeBa




Contingent, Type of treatment intervention Pre- Hospital
symptoms hospital
Warmth around the neck
Spasm of the CT C,T
vocal muscles | Atropine 1.0 0.1% s/c
Codeine 0.015 3 times p/day C, T C, T
Cough :
Cupping glasses (mustard plasters) alternate
Eufillin 10.02.4% solution i/v C, T C, T
Calcium chloride 5-10 ml 10% solution 1-2 times _—
Bronchospasm p/day
Oxygen therapy
Antibiotics C,T
Restlessness, Phenazepam (0.0005 g), Seduxen, Relanium (0.005 — C, T
cramps g 2-3 p/day
Droperidol 1 to 10 ml 0.25% solution i/m C, T
Gamma-hydroxybutyric acid 5-20 ml 20% solution
i/v, slowly, with control of breathing
Edema of the | Tracheostomy - T

larynx

Sanation of the tracheobronchial tree




KoHTHHreHT, Buja ie4eOHBIX MepoOnIpUATHH Horocmnu- T'ocnu-
CHMIITOMBI TAJbHbIA | TaJbHBIH
TOJI Ipenuunzonon ot 300mr 10 2 r B/B — T
Crumynsiuusa amypeza vauutosom (1-2 r Ha Kr
Beca B/B)
Jlazukc 40 mr u 0osiee
HUBJI ¢ IIIKB 20-30 MM Boj CT.
I'emapun mo 5000 E/I 4 p/aB/m
OxcureHorepanus ¢ MeHOraCUTEJISIMH
Cumnromblr | Me3aron 1.0 1% B/m - T
cepaeuHo- Jodamun 5.0 B 200 MJI H30TOHHMYECKOTO p-pa B/B
COCYAUCTOH | kameanHo
HEA0CTATOTHOC | Kopauamun 2.0 B/M C, T
TH U
Kogeun 1.0 10% p-pa n/k
MOpaKEeHUA
JEerKux Cynsharkamporxann 2.0 10% p-pa B/Mm niu n/k

Adpenpun 5.0 B/m

Crpodantun 0.5 mua 0.25% p-pa B 20 ma 5% p-pa
[VIIOKO3bI




Contingent, Type of treatment intervention Pre- Hospital
symptoms hospital
TPE Prednisolone 300 mg to 2 g i/v _— T
Stimulation of diuresis with mannitol (1-2 g per kg
weight i/v)
Lasix 40 mg or more
Artificial lung ventilation (ALV) with positive end-
expiratory pressure (PEEP) of 20-30 mm a.s.c.
Heparin 5000 IU 4 p/day i/m
Oxygen therapy with defoamers
Symptoms Of Mesaton 1.0 1% i/v — T
cardiovascular | popamine 5.0 in 200 ml isotonic solution i/v by drip
failure and
Cordiamine 2.0 i/m C, T

lung injury

Caffeine 1.0 10% solution s/c

Sulfocamfocaine 2.0 10% solution i/m or s/c

Ephedrine 5.0 i/m

Strophantine 0.5 ml 0.25% solution in 20 ml 5%
glucose solution




Bonpoc 7 IlapakBar
Question 7 Paraquat



CroiicTBa
SABasieTcsi KOHTAKTHBIM HECEJEKTHBHBIM repOHMIHIAOM. JTO KPUCTALUIMYECKOE BelIeCTBO
Oesioro uBera, 0e3 3amaxa. Xopouo pacTBopsieTcsl B BoJie U CIIUPTAaX.
CmeprenbHas 1032 COCTABJsSIET NPUOJIU3UTEIHLHO 3-5 1/4yen

TokcMKOKMHETHKA
HaunoOosee yacTol NpuYUHOM OTPABJICHUA JIOAEH SABJIAIOTCH MOCTYIUICHHE MIapaKBaTa 4epe3
por. Ilocsie mpuema BemecTBO BCACHIBAETCS B TOHKOM KuileuHHUKe (He 0osiee 20% 0T BBEIEHHOIO
KOJINYeCTBA) U pacnpeaeiasiercss B OpraHusme.
Jlerkue aKTHMBHO 3aXBaTbIBAalOT IapPaKBaT Yepe3 MEXaHU3M aKKyMYJSUHMU KOTOPHIA B
OCHOBHOM IIPOXOAUT B JIETOYHON TKAHM.

IIposiBiieHe MHTOKCUKALMH

JleiicTBYsl B 103aX BbIlIe CPEAHEJECTAJbHBIX, BEHIECTBO MOPAKAET BCE )KU3HEHHO BAaKHbIE
oprassl (Ie4YeHb, MOYKH, JEerKue).

PaszBuBarorcsa: oxor cauzucroin 7KKT, nnappesi, noBpexkaeHne napeHXuMaTo3HbIX OPraHoOB
U OCTPBIH TOKCHYECKUH aJIbBEOJINT.

XapakTepHa OTCpPOYeHHasi rulesib OTPABJEHHBIX Yepe3 HEeCKOJbKO JHed WJIN HeJeJb OT
HapacTamoumero pudposa jierkmux.

IHopaxeHue Jierkux NpPH NHTOKCUKALNNH NMaPAKBAaTOM NMPOTEKaeT B ABe (a3bl.

B mepByw - decmpyxkmusnyio (1 - 3 cyTku) - HaOd0HaeTcss rude]lb aJbBEOJOUUTOB, YTO
CTAHOBUTCH NPUYMHOH OCTPOro ajabBeoaura, TOJIL.

Bo BTOpO# daze - nporugepamusnoii - NPOUCXOAUT 3aMellleHHE AJIbLBEOJONUTOB (PHUOPO3HOM
TKAHU



Properties
It is a contact non-selective herbicide. It is an odourless, white crystalline substance. Well
soluble in water and alcohols.
Lethal dose is about 3-5 g/person

Toxicokinetics
The most frequent cause of poisoning in humans is ingestion of paraquat by mouth. After
ingestion, the substance is absorbed in the small intestine (not more than 20% of the administered
amount) and distributed in the body.
The lungs actively take up paraquat through an accumulation mechanism that mainly takes
place in the lung tissue.

Manifestation of intoxication

Injurious to all vital organs (liver, kidneys, lungs) at above lethal dosages.

Burns of gastrointestinal mucosa, diarrhoea, parenchymatous organ injury and acute toxic
alveolitis develop.

Delayed death in a few days or weeks from increasing pulmonary fibrosis is common.

Lung injury from paraquat intoxication occurs in two phases.

In the first - destructive (1 - 3 days) - there is death of alveolocytes, which causes acute
alveolitis, TPE.

In the second phase - proliferative - the alveolocytes are replaced by fibrous tissue



Jlerkasi creneHb
XapakTepu3yeTcsi CHMIITOMAMH O0LIEro HeJIOMOTaHUS, SIBJCHUSIMH Pa3ApPa’keHusl 1J1a3, CJAU3MCTBIX
000/109€eK, KOKH.
KoxHble mnposiBjieHMs: MOryT ObITh 10 THIY 3PUTEMATO3HOI0, JIPUTEMATO3HO-IPO3MBHOIO
AepMaTuTAa.

CpenHsisi cTeneHb

Ot1imn4yaercsa 0oJiee pa3HOO0Pa3HOI CHMIITOMATHKOM MOPAKEHUS MHOTHUX OPraHOB U CHCTEM.

IHocae cuMnOTOMOB HauanvbHo2o nepuoda (AHAJIOTHYHBIX ONMUCAHHBIM JJISl JIETKOW CTENeHHU
OTPaBJICHHMsI) HACTYNAeT KOPOTKHUM CKPbITHIM mnepuox (2-3 aHs), a 3areM pPa3BHUBAKTCHA
TOKCHYeCKasd remnaronarus u Hepomnarus.

Ha 2-5-# 1eHb NOABJIAIOTCH YCUJIMBAKOMIASCSH OAbIIIKA, {HAHO3, KALIEJIb.

B nanbHeiimem pasBuBaercss OJJH u OCH. Bo3Mo:keH JieTajJbHBIM HCX0d, 0COOCHHO NpPH
KOMOMHAIMU MOPAKEHUH JIETKUX, MIOYEK, TEYCHH.

IIpn OJaromoJiy4HoM HCXO€, HECMOTPSI HA KJIMHUYECKOE BbI3[IOPOBJIEHUE, TMOCJEACTBUSA
NMopakKeHusi B BUJie PACIPOCTPAHEHHOT0 (PpUOPO3a JJIerkKuX MOTYT OCTABATHLCS HA BCIO KU3Hb.

Tsikesias cTeneHb

Pa3zBuBaercs oueHb ObicTpo. Habumronarrcs ase ¢popmnbi:

ocmpule CKOpomeuHple, 3aKAHYMBAIOIIMECS JIETAJIbHO B TCYCHUE HECKOJIbKHX CYTOK

Gopmbl 001€€ OnumenvHo20 meyenHusn, 3aBepuiawiuecss (PopMHUPOBAHHEM CMEPTEJIbHOIO
(¢pudpo3a serkux (MpM 3TOM 3HAYUTEIHLHO MOPAKEHBI NEYEeHb, IOYKH U IPYrMe OPraHbl).

B pe3ygbrarte MecTHOr0 BO3ACHCTBHS HAOJIOAAOTCH XUMHUYECKHE OMKOTM CJIAM3UCTBHIX
000J104€eK pTa, MUILEBOAA; MOSABJISIOTCH PBOTA, TUapPesi, CYIOPOXKHbIN CHHIPOM.

JleTaJIbHOCTDH NPU OTPABJICHUAX MIAPAKBATOM BbICOKas. B ciyyasx 0e3 moBpekIeHus1 TKaAaHU
JIETKHUX BbI3I0POBJIeHHE 00bIYHO OBIBACT MOJHBIM



Mild degree
Characterized by symptoms of general malaise, irritation of eyes, mucous membranes and
skin.
Skin manifestations may be erythematous, erythematous-erosive dermatitis.

Moderate degree

It is characterised by a more diverse symptomatology of affecting many organs and systems.

After symptoms of the initial period (similar to those described for the mild degree of
poisoning), a short latent period (2-3 days) begins, and then toxic hepatopathy and nephropathy
develop.

On day 2-5, increasing dyspnea, cyanosis and cough appear.

Acute respiratory failure (ARF) and acute cardiovascular failure (ACF) subsequently
develop. Mortality is possible, particularly with a combination of lung, kidney and liver injury.

If the outcome is favourable, despite clinical recovery, the effects of the lesion in the form of
widespread pulmonary fibrosis can last a lifetime.

Severe degree

It develops very rapidly. Two forms are observed:

acute, transient forms which are fatal within a few days

longer-term forms, with fatal pulmonary fibrosis (with significant injury to liver, kidneys and
other organs).

Local exposure results in chemical burns of the mucous membranes of the mouth,
oesophagus; vomiting, diarrhoea, convulsions occur.

Lethality in paraquat poisoning is high. In cases without lung tissue injury, recovery is usually
complete



Jleuenue

Jlyist 3a1UTHI OT a3P030Jieil TOKCMKaHTa ucnojb3yrres UC3 koxu u O/

IIpn momaganum Kameab repounmuaa Ha Koy npooautrca YCO 3apakeHHBIX YYaCTKOB
KOKHM BOJOM C MBLJIOM, IIPH MONAJIAHNH B IJ1a3a - 00WJIbHOE IPOMbIBAHHE UX BOIO.

B coorBercTBHH ¢ BO3MOKHOCTAMHU JIY i IMI B nanabHenmem ocymectniasercs IICO.

B cayyae monajaHus TOKCUKAHTA BHYTPb KaK MOKHO PaHbIIIE HY’KHO NPOMbITh KeJYI0K U
NPUHATH COPOEHT.

I[MpennpuHuMawTC Mepbl IJisi YMEHbIICHHUS] SIBJICHUI pPa3IpakeHUus a3, AbIXaTeJbHbIX
myTeil, CHATHS 00/IeBOr0 CHHAPOMA.

Heaun nmpopuiIaKTUKH - 3TO CTPOrvMe OrpaHUYUTE/IbHbIe MepPbl NMPUMEHEHUS TepOuIHnI0B,
3alUTA OKPYKAKLIEH cpeabl OT UX BO3AeHCTBUA




Treatment

Personal skin and respiratory protection equipment is used to protect against toxicant
aerosols.

In case of contact of herbicide droplets on the skin, a partial decontamination with soap and
water is carried out; in case of contact with the eyes, abundant water is washed out.

In accordance with the capacity of the healthcare facility or medical evacuation post, further
partial decontamination is carried out.

In case of ingestion of a toxicant, gastric lavage and administration of a sorbent should be
carried out as soon as possible.

Measures are taken to reduce irritation to eyes, respiratory tract and pain syndrome.

The goals of prevention are strict restrictive measures of herbicide use, protection of the
environment from exposure to herbicides
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