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Yesi0BeK  KMBET, HeNpPepbIBHO  O00MEHUBASICh
JHEPruer ¢ OKpyXKaAWUIel Ccpeaoil, y4acTBys B

CocTogHE NPUPOAHON CPELI KPYropopore BemecTB B Ouocdepe. B mpomecce

MOXXET ObITb: IBOJIIOIMU YeJI0BEYECKUA OPraHu3M MPUCIOCOONIICS
EcTecTeeHHoe, K JKCTPeMAJbHBIM KJIMMATUYECKUM YCIOBUAM —
E;Z';:i:g:"e HU3KHM  TeMIeparypam CUeBepa, BBICOKHM
K OAT e OR) TeMIepaTypaM 3KBAaTOPUAJbHOU 30HbI, K KU3HHU B
Karactpodnseckoe, CyX0l mycTblHE M B  CBIPpbIX  0oJiOTaXx.
totioat e kenianoa. JHepreTuYecKkoe BO3ACHCTBHE HA HE3aILMILEHHOIO

YyeJI0BeKa, MONABIICr0 B IUTOPM UM HAXOAALIErocs
B I'PO30BOM PalOHE, MOKET NMPEeBbICUTH JONMYCTUMBbIH
JJIS YeJI0BEYECKOI0 OpPraHu3Ma ypOBeHb U HECTH
ONACHOCTH €r0 TPABMUPOBAHUSA WM TH0eJIn.

HeraruBHbie (paKTOPbHI, BO3ACHCTBYIOIIME HA
JIKOJIEH, MOAPA3ACIAIIOTCH HA:
* EcrecTBeHHBIE, T.€. IPUPOAHDIE.
*  AHTpONOIreHHbIE, KOTOpbIE BbI3BAaHbI
NEeATEJbHOCTLI)  YeJIOBEKA.

OnacHble W BpeaHble (PAKTOPHI MO MPUPOAE
AeCTBUSA COIVIACHO I'ocCT 12.0.003-74
MOAPA3ACJHAATCH Ha  (Qu3MYeCcKHe, XUMHUYECKHE,
OuoJIoTH4YeCcKHe, NCUX0(PU3NO0TOTHICCKHE.




State of the natural

environment can be:

e natural
e balanced
® Crisis

e critical

e catastrophic
e collapse

Negative factors affecting people are divided into:

 Natural.

* Anthropogenic, which are caused by human

activities.

Hazardous and harmful factors by nature of action,
according to GOST 12.0.003-74, are divided into

A human lives by constantly exchanging energy with
the environment, participating in the cycle of
substances in the biosphere. In the process of
evolution, the human body has adapted to extreme
climatic conditions - low temperatures in the North,
high temperatures in the equatorial zone, living in
dry deserts and wet swamps. The energetic impact
on an unprotected person caught in a storm or in a
thunderstorm area can exceed the permissible level
for the human body and carry the risk of injury or
death.

ol DL A

physical, chemical, biological, psycho-physiological. k) |



Bonpoc 1 XumMuyeckue HeraTuBHbIE
(pakTOpHI
Question 1 Chemical negative factors



Sin — BemecTBa BbI3bIBAKOIIHME OTPABJICHHUSA B
MaJIbIX KoJguvecTBax. IloHsiTHe «Maji0e KOJIUYECTBO)
HOCUT CYObeKTHMBHBLIA Xxapakrep. Hexoropbie saabl
BbI3bIBAKOT CMeEpPTeJbHbIE MCXOAbI B /103aX PABHBIX
HECKOJbKHUM HaHorpamMmMmaM  (0OTYJIOTOKCHMH), JP.
BelleCTBA (AJIKOr0Jib) BbI3HLIBAOT OTPABJICHHUS TP
NOCTYIUICHUM B OPraHU3M B KOJHYECTBE AECATKOB,
COTEH IPaMM.

BnepBbie Ha 310 yka3aja emie B XV B. U3BECTHBIN
Bpady u xumuk Teoppact bombdact ¢on ITorenreinm
(ITapaneanc): «Bce ecrp sig. Hudvero He JumieHo
aa0BUTOCTH. U TOJIBLKO 1032 AejiaeT 3TO BeleCTBO U
SII0OM, MJIH JIEKAPCTBOM

BpeI[HI)IM Ha3bIBA€CTCHA BCIHICCTBO, KOTOPOC IIPU KOHTAKTC C OpPraHmM3MOoOM
YCJI0BCKAa MOKET BbI3BaTb TPaBMbI, 3a00/1eBaHMSl MJIM OTKJIOHEHHMSI B COCTOSIHMM
310POBbiI, 06HapymnBaeMble COBPEMCHHBIMHA METOAAMHM KAK B IIPOHECCE KOHTaKTa C
HUMHU, TAK H B OTHAJCHHBIC CPOKH KU3HHU HACTOALICTO U IMOCJICAYIOIIINX NMOKOJICHUH.



Poison - substances that cause poisoning in small
quantities. The concept of “small quantity” is
subjective. Some poisons cause death in doses equal to
several nanograms (botulinum toxin), other substances
(alcohol) cause poisoning when ingested in quantities of
tens or hundreds of grams.

The famous physician and chemist Theophrastus
Bombastus von Hohenheim (Paracelsus) first pointed
this out back in the 15th century: “Poison is in
everything, and no thing is without poison. The dosage
makes it either a poison or a remedy.”

Harmful substance is defined as a substance which in contact with the human
body may cause injuries, diseases or health problems detectable by modern methods
both during contact with them and in the long-term life of present and future
generations.



IIo xapakTepy BO31eCTBHSA BpeAHbIE BelIeCTBA AeJATCH HA IEeCTh IPYIIL:
°  mOKcuueckue — BbI3bIBAIOIIME OTPaBJIEHHE BCEro OpraHumsMa (OKHMCh YIUVIepoaa,
MAaH, CBUHEIl, PTYTh, MbIIIbSAK, 0€H30J1 U JP., a TAK/Ke UX COeTUHEHHUA);
°  pazopaxcaroujue — BbI3bIBAIHE Pa3ApakeHHe AbIXAaTeJbHOI0 LEHTpPa |
CJU3HUCTBIX 000/104eK (XJIOpP, aMMHAK, alleTOH, (PTOPUCTHIN BOAOPOA, IIHAH, OKHCJIbI
a3oTa u ap.);
*  ceHcubunuzupyrwuiue — BbI3bIBAKOIIME aJIepruyeckue peakuuun (popmasbaerun,
PACTBOPUTEJIM U JIAKH HA OCHOBE HUTPOCOETUHEHUH U T.IL.);
*  KaHyepozeHHble — BbI3bIBAKOIIME PA3BUTHE PAKOBbIX 3200/IeBAHUMA (HUKEJb U €ro
COCJIMHEeHM S, XPOM M €ro COeAMHEeHMsI, AMUHBI, ac0eCT, OeH30eBasi KMCJI0TA U T.I1.);
°  MymazeHHble — BbI3bIBAIOIIME M3MEHEHHE HACJEACTBEHHbIX NMPU3HAKOB (CBHHEI,
Mapraseil, CTUpPOJI, PAAMOAKTUBHbIE BelIeCTBA M T.II.);
*  sauAWUE HA PenpooyKmueHyo @yuxkuurw uenoseexa (Pryrb, CBMHEI, MapraHei,
CTHPOJI, PATHOAKTHBHbIE BeIlECTBA U T.IL.).

O6wan KnaccupuKauymsa:
* 110 XHMHMYE€CKHM CBOMCTBAM (XHMHMKO-0MOJOTrHYE€CKHM)
° 10 HeJIM NpuMeHeHud (cdepe) — NpakTHYECKas
* M0 CTENeHH TOKCUYHOCTH (TUTMeHHuYeCKasn)
° MO THNY AeiCTBHUS (TOKCUKOJOTHYECKAs)
* 0 «M30MpPaTeJbHOI» TOKCUYHOCTH



According to the nature of exposure, harmful substances are divided into six groups:
toxic - causing poisoning of the whole body (carbon monoxide, cyanogen, lead,
mercury, arsenic, benzene, etc., as well as their compounds);

irritating - causing irritation of the respiratory center and mucous membranes
(chlorine, ammonia, acetone, hydrogen fluoride, cyanogen, nitrogen oxides, etc.);
sensitizing - causing allergic reactions (formaldehyde, solvents and varnishes based
on nitro compounds, etc.);

carcinogenic - causing the development of cancer (nickel and its compounds,
chromium and its compounds, amines, asbestos, benzoic acid, etc.);

mutagenic - causing changes in hereditary traits (lead, manganese, styrene,
radioactive substances, etc.);

affecting human reproductive function (mercury, lead, manganese, styrene,
radioactive substances, etc.).

General classification:
by chemical properties (chemical-biological)
by purpose (sphere) of application - practical
by degree of toxicity (hygienic)
by type of action (toxicological)
by “selective” toxicity



XUMHKO-0M0JI0OTHYECKAs KIaccupuKanus
1. siAbI HEOMOJIOTHYECKOM NTPUPOIbI
Heopzanuyeckue:
NMpOoCThie BelmecTBA(METAIbI M HEMETAJJIbI)
XUMHYECKHE COeTUHEHUS (COeIUHEHUS METAaJJIOB)
COCIMHEHUSI HEMETAJJIOB (KHUCJIOTHI U OCHOBAHUS)
opzanuuecKue
YIJIEBOABI M UX TAJIOr€HONPOU3BOAHbIE (METaH, INXJOPITAH)
CIIUPTHI U NIMKOJIH
3¢pUpPHbI 4 AJTbACTHAbI
MOJIMMeEPbI
3jieMeHToopranndeckue coenunenus (POC)
2. Anb1 OMOIOrMYeCcKOM MPUPOAbI: 0aAKTePUd, PACTEHUM, JKUBOTHBIX

Kaaccundukauus no chepe npumMmeHeHHs1
IIpombilIeHHBIE
SAnoxuMuKaThl
BbITOBBIE XUMHKATBI
BoeHHble U noJinuenckue
PacTuresibHbIC U )KUBOTHbIE




Chemical-biological classification
1. poisons of non-biological nature

inorganic:
simple substances(metals and nonmetals)
chemical compounds (metal compounds)
non-metal compounds (acids and bases)
organic

carbohydrates and their halogen derivatives (methane, dichloroethane)
alcohols and glycols

esters, ethers and aldehydes

polymers

organoelement compounds (organophosphorus compounds)

2. Poisons of biological nature: bacteria, plants, animals

Classification by sphere of application

Industrial

Pesticides
Household chemicals
Military and police
Plant and animal




Kuaccupukanus mo n3dupareibHOM TOKCHYHOCTH

Cepaeunblie: NIMKO3WAbI PACTUTEIbHBIE, )KUBOTHbIE, COJIN ODapusi U KaJIus
HepBHbIe: HAPKOTHYECKHE AHAJIbIeTUKH, CHOTBOPHBIE ®OC, CO, 3Tanoa
IleyeHouHBIE: XJIOPUPOBAHHBIE YIVIEBOAOPOALI (IMXJOPITAH), (PeHOJIbI, AJIbAETUAbI
IToyeunblie: coeTUHEHUS TSKEJIbIX METAIOB, ITHJIEHIVINKOJIb, IIIaBeJieBasi KHCI0TA
Kpogsinble: aHWJIHH, €ro NPOU3BOAHbIE, MbIIIbSIK, HUTPUTHI

/KK: kpenkue KUCIOTHI U IEJI0YHU, COSTUHEHHUS TAKEJIbIX METAIIOB

Jlerounbie: mapakBar, (pOCreH, OKCH/I a30Ta

BoeHHo-TakTHYECKAA KIacCUPUKAUS
CMmepTreibHbIe (HEpBHBbIE, 001EeA10BUTHIC, YIyLIAOIIKeE)
BpemMeHHO BhIBOASILIHE U3 CTPOSA(IAKPUMATOPHI, CTEPHUTHI, ICUXOTOMUMETHKH)
bricTporo aeiicTBus
MenjieHHOIo AeicTBUS
Croiikue
Hecrolikue

JInBepcuonnbie siabl (151)
HekoTopbie HepBHbIE U KOKHO-HAPBbIBHbIE
dDTOopopraHuyecKue
SAnbl pacTuTeIbHBbIE (AJKAJOUAbI: HUKOTHH, CTPMXHUH, PUIIMH)
Anbl rpu0d0B (AMAHUTHH)
bakTepuajbHbie TOKCHHBI (00TYJIOTOKCHH, CTOJTOHAYHbIA TOKCHH)
Heoprannyeckue siabl ( OJIM OepHILIINS, COEIMHEHNS MbIIIbSKA, IHAHU/IBI)



Classification by selective toxicity
Cardiac: plant glycosides, animal glycosides, barium and potassium salts
Nervous: narcotic analgesics, sleeping organophosphorus compounds, CO, ethanol
Liver: chlorinated hydrocarbons (dichloroethane), phenols, aldehydes
Renal: heavy metal compounds, ethylene glycol, oxalic acid
Blood: aniline and its derivatives, arsenic, nitrites
Gastrointestinal: strong acids and alkali, heavy metal compounds
Pulmonary: paraquat, phosgene, nitrogen oxide

Military Tactical Classification
Lethal (nerve, general poison, asphyxiating)
Temporary incapacitating (lacrimators, sternitis, psychotomimetics)
Rapid-acting
Slow-acting
Persistent
Unstable

Diversionary Poisons (DPs)
Certain nerve and skin blister poisons
Organofluorine
Plant poisons (alkaloids: nicotine, strychnine, ricin)
Fungal poisons (amanitin)
Bacterial toxins (botulinum toxin, tetanus toxin)
Inorganic poisons (beryllium salts, arsenic compounds, cyanides)



Ilo smuonozuu

N3BecTHBIC
HeusBecTHbIEe (HEYACTO)

Ilo memnam pazeumusn:
MosiHueHOCHBIE (OCTpeline): 0T OTPABJEHHUS 10 CMEPTH MPOXOAUT HECKOJIbKO MUHYT
OcTpble: OTHOKPATHOE MM KPATKOBPEMEHHOE IeHCTBHE /12 B KOHIEHTPAUUAX, NPEeBbIIIAKIIUX
JIUMMT
IHomocTpbie: MOBTOPHOE BO3JAEHCTBHE $1a B /032X HE BbI3BIBAIIMX OCTPOE OTPaBJICHHE,
KApPTHHA OTpaBJieHus popmupyercsi B TedyeHue 1-2 mecsiuen
XpoHuuyeckue: KyMyJITUBHBIN 3P ekt
Ilo nymam nocmynienus (HaumOosiee OBICTPO — MHIAJANMUOHHBIA M MapeHTEePaJbHbIN).
boabmuHcTBO OB 0Ka3bIBAT M MECTHOE M Pe30pOTHBHOE [AeHCTBHE, HO OHU BbIPAKEHbI B
Pa3HBbIX CTEMEHSX.
Ilo cmenenu masxcecmu. I'paganus B pa3HbIX MCTOYHUKAX HEOJHO3HAYHadA (2-5 cremeHei).

Jlerkme —  (QYHKHUHOHAJIBHBIM pPEaKTUBHBIA  XapaKTep, BpPEeMEHHbIE PacCTPOICTBA,
CcaM000C/Iy;KUBAHNE COXPAHEHO, , HEe IPUBOASIINE K MOCJIeICTBUA, He TPeOyIOIIUe CTALl. JeYCeHUs.
Cpenneil cremeHM THXKECTH — BbIpaeHHble (YHKIMOHAJIbHbIE W(MJIH) OPraHUYeCcKHe

U3MEHEHHS, HeT YIPO3bl JKU3HHU, Tpeldywinue CTANUOHAPHOIO JIEYeHHsl, PaCCTPONCTBA
CYyObeKTHBHOIO0O M OOBEKTHBHOI0 XapakKTepa, He MWCKJIKYAaeTCs Pa3BUTHE OCJIOKHEHUI,
BpPeMEHHOE CHUKEHHE Ka4yeCTBA KU3HU.

Tsikenibie — WIy0OOKHME CTPYKTYpHbIe H(MaIM) (PYHKHUOHAJIbHbIe HapyumeHuss ( B T.4.
JKU3HeoOecnmeYeHUus1), MHTEHCUBHOE CHEeNUATbHOE JIeYeHHEe, BO3MOXKHbI He0JIaronpusirHbie
HCXO/Ibl, PA3HbIE 0CJI0KHEHMS, , MOKET ObITh HHBAJIUIU3ALUA.

Kpaiine Tskesible — TEPMHUHAJIbHBIE COCTOSSHUS, HCKYCCTBEHHOE MOMIEPKAHUE KUZHHU, THAKeIAs
MOJJUOPTaHHAS MATOJIOTU, PA3HOOOPAa3HbIE OCJI0KHEHUS, HeOJIarONPUATHbIN MPOTHO3.



By etiology

Known
Unknown (infrequent)

By the rate of development:
Fulminant (peracute): several minutes elapse between poisoning and death
Acute: single or short-term exposure to a poison in concentrations exceeding the limit
Subacute: repeated exposure to a poison in doses not causing acute poisoning, the poisoning
pattern develops within 1-2 months
Chronic: cumulative effect.
By the route of entry (the most rapid - inhalation and parenteral). Most poisonous substances (PS)
have both local and resorptive effects, but they are expressed in different degrees.
By the degree of severity. The gradation in different sources is ambiguous (2-5 degrees).
Mild - functional reactive character, temporary disorders, self-care is preserved, not leading to
consequences, not requiring inpatient treatment.
Moderately severe - pronounced functional and (or) organic changes, no life-threatening,
requiring inpatient treatment, disorders of subjective and objective nature, development of
complications is not excluded, temporary decrease in quality of life.
Severe - deep structural and (or) functional disorders (including life support), intensive special
treatment, possible adverse outcomes, various complications, can be disabling.
Extremely severe - terminal states, artificial maintenance of life, severe multiple organ pathology,
various complications, unfavorable prognosis.



Ilo nepuooam unmokcuxkayuu:
HavanbHbIi (JIATEHTHBIM), ¢ MOMEHTA KOHTAKTA C S1/IOM 10 Pa3BUTHS HAYAJbHBIX CHMIITOMOB
orpasJjieHusi. MoKeT ObITh KOPOTKUM (CEKYH/IbI) WJIH YaChI (1a:Ke CYTKH)
BoipaxeHHbIH
PexonBanecueHuus
OTtnajieHHBbIE MOCJAEACTBUS
C npakTH4YecKOil TOYKHU 3PEHUsA: MOKCUKO2eHHAsA U comamozennas dasvl. llepBasi - pe3yabrar
NMPUCYTCTBUA B OPraHU3Me f1/1a WJIH €r0 TOKCHYEeCKUX KOMIIOHEHTOB (MeTa00uTOB). Bropas —
MOCJICACTBHUSA BO3ACHCTBHA 112 HA opraubl. IlepBast paza — npsimoe nmokasanue AJis AHTUTOTHOM
(3TnoTpomHoii) Tepanuu. Bropasi — maroreHeTu4eckne, CHMIITOMATHYECKHE MEPONIPUSTHS H
NPOoPUIAKTHKA OCI0KHEeHUH. JlesieHne 310 ycaoBHO. MHorna nepBas paza o4ueHb KOPOTKas,
HEYJIOBUMASL.

Ilo 6udy u Konuuecmey haxkmopos noparxcenus
IIpocthie
CouyeTranHble
KomOuHuUpOBaHHBIE
Ilo npuuunam u mecmy npoucuiecmeus
Cuayuaiinbie (IPOU3BOACTBEHHbIE, OBITOBbIC, MEAUIIUHCKHAE OIIMOKHN)
IIpennamepeHHble (KPUMHHAJIbHBIC, CYUIIUAAJIbHbIC, I€MOHCTPATUBHbBIE)



By periods of intoxication:

Initial (latent), from the moment of contact with the poison until the development of the initial
symptoms of poisoning. May be short (seconds) or hours (even 24 hours)
Expressed
Reconvalescence
Delayed effects
In practical terms: toxicogenic and somatogenic phases. The first one is a result of the presence of
poison or its toxic components (metabolites) in the body. The second one is a consequence of the
effects of the poison on the organs. The first phase is a direct indication for antidotal (etiotropic)
therapy. The second one - pathogenetic, symptomatic measures and prevention of complications.
This division is relative. Sometimes the first phase is very short, elusive.

By type and number of affecting factors

Simple
Joint
Combined
By causes and place of the accident
Accidental (occupational, household, medical errors)
Deliberate (criminal, suicidal, demonstrative)



Bomnpoc 2 Tokcukosaorusi. TOKCHYHOCTH U
TOKCHYECKHH MPOLECC
Question 2 Toxicology. Toxicity and
toxic process



CnocoO0HOCTH BelecTBa, €iiCTBYSI HA OPraHM3M B ONpedeJIeHHbIX /103aX M KOHIEHTPAIUAX,
HAPYWIATh /1€eClOCO0HOCTh, BbI3bIBATH 3a00JieBaHMEe WJIHM [axke CMepTh (IeiicTBysi Ha
0MoJIOrMYeCKHe CHCTeMbl BbI3bIBATH HX MOBPeEKIeHUE WM rHlesb) HA3bIBACTCH MOKCUUHOCHIBIO.

Toxkcnueckoe gelicTBHE BPeAHbIX BelIeCTB XapaKTepHU3yeTcsl MOKA3aTeJdIMU MOKCUKOMempul,
B COOTBETCTBUM C KOTOPHIMH BellleCTBA KJIACCH(UIUPYIOT HA YPe3BbIYAIiHO-, BLICOKO-, YMEPEHHO-
U MAJIOTOKCHYHBIE.

Toxkcukanm — TPOMBINLUICHHBIN $iI, BbI3BIBAOIIUN HE TOJbKO HMHTOKCHKALMIO, HO
NPOBOLMPYOIINHA U Apyrue GopMbl TOKCHYECKOI0 NMPOLECCa HA Pa3HBIX YPOBHAX OHOJIOTHYECKOM
OpPraHu3aluM.

Iloka3zaTeqm TOKCMKOMETPMHM W KPHUTEPUM TOKCHYHOCTH BpPeIHbIX BemIeCTB — 3TO

KOJIMYECTBECHHBIC IMOKA3aTeJd TOKCUYHOCTH M OIACHOCTH BpPeIHbIX BelecTB. TOKCHYECKHU
3¢pdexkT nNpuU AEHCTBHH PA3JIUYHBIX 03 M KOHUECHTPAUUU SII0B MOKET MNPOABUTHCH
(PYHKIMOHAJBHBIMA M CTPYKTYPHBIMH (ATOMOP(GOI0rMYecKUMH) W3MEHEHUSIMM HJIM THOeJIbI0
opranusma. B nepBoM ciiyyae TOKCHYHOCTb IPUHATO BBIPAKATH B BUAE 0CUCHEYIOULUX, HODO208bIX
U HeAeHCTBYIOLIUX KOHUECHTPALUN U 103, 2 BTOPOM — B BUJI€ CMEPHIENbHbIX KOHUECHMPAUUL.

Toxcun — aAx OMOJIOTUYECKOT0 MPOUCXOKICHUS.




The ability of a substance, affecting the body in certain doses and concentrations, to impair
functioning, cause disease or even death (affecting biological systems to cause injury or death) is
called roxicity.

The toxic effects of harmful substances are characterized by indicators of foxicometry,
according to which substances are classified into extremely toxic, highly toxic, moderately toxic
and low toxic.

A toxicant is an industrial poison that causes not only intoxication, but also provokes other
forms of toxic process at different levels of biological organization.

Toxicometric indicators and criteria of toxicity of harmful substances are quantitative
indicators of toxicity and hazard of harmful substances. Toxic effects under the action of various
doses and concentrations of poisons can manifest themselves by functional and structural
(pathomorphological) changes or death of the organism. In the first case, toxicity is usually
expressed in terms of active, threshold and inactive concentrations and doses, and in the second
case - in terms of lethal concentrations.

A toxin is a poison of biological origin.




IIIK 310 comep:xkaHMe BpeAHBIX BelIECTB B BO3AyXe, NPH KOTOPOM HA 4YeJIOBEKA U
OKPY/KaIOUIYI0 CPeAy He 0Ka3bIBAaeTCH HU MPSIMOI0, HU KOCBEHHOI'0 BPEHOI0 BO3IeHCTBHSI.

Beanuunsl IIJIK mas Bo3ayxa msmepsiioress B mr/m3. Paspadoransl IIJIK He ToJbKO AJIst
BO3/yXa, HO M JJIs1 NMIIEBbIX MPOAYKTOB, BOAbI (IMTheBasi, BOLOEMOB, CTOYHbIEC BOAbI), IOYBBI.

K nist paGoyeid 30HbI CYMTAKT TAKYI0 KOHHEHTPANUIO BPEAHOI0 BelleCTBA, KOTOPas NMpH
e)KeIHeBHOI paldoTe B TedeHHe BCero padodyero mepuoaa He MOXKeT BbI3BATH 3a00J1€BaHUA B
npouecce padoTbl MM B OTAAJIEHHbIE CPOKH KU3HU HACTOSIIIETO U MOCJIeTYONAX MOKOJIEHUI.

IIpenesbHbIe KOHUEHTPAUMU JJIS AaTMOC(EPHOro BO3AYXa H3MEPSIOTCH B HACEJEHHBIX
NYHKTAX W OTHOCATCH K ONpeleJeHHOMY mepuoay Bpemenu. /s Bo3gyxa pa3iauyaror
MAKCUMATbHYIO PA306YI0 003)Y W CPEOHECYHIOUHYIO.

OpHeHTHPOBOYHBINA 0€30IACHBIA YPOBEHb BO3JACHCTBHUA - BPEMEHHBIH OPMEHTHPOBOYHbLIH
THTHCHUYECKUIT HOPMATHB COJCPKAHMS BPEAHBIX BeWIeCTB B BO3ayxe palouyeil 30HBI,
arMoc(epHOM BO31yXe HACEJICHHBIX MECT, B BOA0EMAaX, MPOAYKTAX NMUTAHUA U JAPYrHX O00beKTax.
YTBepkaaeTcss Ha OrPAHUYCHHBIN CPOK (2—3 roxa), mocJje 4ero aoxeH ObITh 3aMeneH /1K




Maximum permissible concentration (MPC) is the content of harmful substances in the air, at
which there is no direct or indirect harmful effect on humans and the environment.

MPC values for air are measured in mg/m3. MPCs have been developed not only for air but
also for food, water (drinking water, reservoirs, waste water), and soil.

MPC for the working area is considered such a concentration of a harmful substance, which
in daily work throughout the working period cannot cause disease in the course of work or in the
long-term life of present and future generations.

Maximum concentrations for atmospheric air are measured in populated areas and refer to a
certain period of time. For air, a distinction is made between maximum single dose and average
daily dose.

Approximate safe level of exposure - a temporary approximate hygienic standard for the
content of harmful substances in the air of the working zone, the atmospheric air of populated
areas, in reservoirs, food products and other objects. It is approved for a limited period of time (2-3
years), after which it should be replaced by MPC




Tunwbl nedcTBUSI KOMOMHUPOBAHHBIX S10B (B 3aBUCUMOCTH OT 3 PeKTOB TOKCHYHOCTH):
*a00umueHblii — CyMMapHbIi 3(Q@PeKT cMecH, PpaBHbIl cymme 3(PGeKToB AelCTBYHIIUX

KOMIIOHEHTOB;
*HOMEHUUPOBAHHBII — KOMIIOHEHTbI CMECH /JeMCTBYIOT TAaK, YTO OJHO BelIeCTBO YCHJIMBAET

AefcTBUE APYroro;
*AHMAZOHUCMUYECKUII — KOMIIOHEHTbI CMECH [eHCTBYKT TaK, YTO OJAHO BelIeCTBO OcCJaldJsier

aeficTBUE APYroro;
*nezagucumplii — npeodaasaT 3Qp¢eKTol 00J1ee TOKCUHYHOIO BelecTBA.




Types of action of combined poisons (depending on the effects of toxicity):
additive - the total effect of the mixture equal to the sum of the effects of the active components;
potentiated - components of a mixture act in such a way that one substance intensifies the effect
of another;
antagonistic - components of a mixture act in such a way that one substance weakens the effect of
another substance;
independent - the effects of the more toxic substance prevail.




JlyxxuukoB EBrenunii AjieKCaHAPOBUY
Tokcukosiorus — 00J1aCTh MeTULIMHBI, M3Y4YAK0IIAs 32aKOHbI B3AaUMOJACHCTBHS >)KUBOT0 OPraHu3Ma 1
siaa.

Toxicon — a1
Logos- nayka
Hayka o s1ax 1 MHHTOKCHKaLMAX.
Toxkcukosiorus (onpenesienue mo HHuKIoNeAuU 1982 r.)

OobsacTh MeIMUUHBI, H3yuYalomas gpusnyeckne, XuMUYeCKHe CBOMCTBA A/10B (BpeIHbIX
OTPaBJISIIONIUX BEIECTB), MEXAHU3MBbI UX JeHCTBUSI HA OPraHU3M H pa3padaTbiBalOIIAs MEeTOAbI
TUATHOCTUKM, JIeHeHUSA U NPOPUIAKTHKH OTPABJIECHUSA

Tokcuyeckuin mnpouece - ¢GOpMHPOBAHHE W Pa3BUTHE pPeaKUHUHU
OnocucTeMbl HAa 1eHCTBHE TOKCUKAHTA, IPUBOASIINE K €€ MOBPEKIACHUIO.

B ocHOBe TOKCHM4Y€CKOro Mpouecca JiexaT B3auMOAeHCTBUS XMMHUYECKUX
BELIECTB ¢ 0MOJI0rHYecKMM 00bEKTOM Ha MOJICKYJISIPHOM YPOBHe.

Jly:kaukoB EBrennii AjleKCaHIpoOBUY
1934 — 2018 rr




Evgeny Aleksandrovich Luzhnikov
Toxicology is a field of medicine that studies the laws of interaction between the living organism
and poison.

Toxicon- poison
Logos - science
The science of poisons and intoxications.

Toxicology (1982 Encyclopedia definition)
The field of medicine that studies the physical, chemical properties of poisons (harmful poisonous
substances), the mechanisms of their action on the body, and develops methods of diagnosis,
treatment, and prevention of poisoning

A toxic process is the formation and development of a biosystem response
to the action of a toxicant, leading to its damage.

The toxic process is based on the interaction of chemicals with a biological
object at the molecular level.

Evgeny Alexandrovich Luzhnikov
1934 - 2018




B3anmoneicTBHe TOKCHMKAHTA C OPraHM3MOM HA MOJICKYJSIPHOM YPOBHe, MpHUBOAsIIee K
Pa3sBUTHI0 TOKCHYECKOI0 Mpolecca M K MOBPEKICHUID MOJIEKYJIbl (HAPYHICHUI) (PYHKIIMH,
JKU3HECMOCOOHOCTH) HA3BIBACTCH MEXAHU3MOM TOKCUYECKOIO0 el CTBHS.

Mexanusm (GOpMHUPOBAHUSA U PA3BUTUA TOKCHYECKOIr0 Ipouecca, Ipexae Bcero,
omnpeaeJsieTcs CTPOCHHEM BellecCTBAa, ero JAeHCTBYHWIeld J03bl U myTaMu nocrymieHus OB B
opranusMm. IIposiBjieHHe TOKCHYECKOT0 Mpouecca (WM MOCJIeACTBUA €ro TOKCHYeCKOro AelCTBUSA)
HUCCJIEAYIOTCH HA K1eMOYHOM, OPD2AHHOM, OP2AHUIMEHHOM, RONYIAUUOHHOM YPOBHE.

Eciau Tokcnyeckuil 3pdexkT n3yuyanT Ha YPOBHE KJIETKH (KaK MPaBUJIO B ONbITAX In vitro),
TO CYIAAT 0 HMTOTOKCMYHOCTH BelleCTBA.

Tokcuueckuil npoyecc Ha K1emoYHOM YPOGHE NPOACIACHICA:
*  oOpaTMMBIMU CTPYKTYPHO-(PYHKIIMOHAJIbHBIMHU U3MEeHEHUSIMHI KJIETKH WIH
MpeKIeBpeMeHHON rH0e/IbI0 KJIETKHU (anonTo3, HeKpo3);
*  MYTallUAMM.

Tokcuueckuii npouecc Ha Op2aHHOM YPO6HEe nNPoABIAemMCA:

HpOﬂBHeHHﬂ TOKCHYECCKOIo rImpomnecca Ha OTACJIBbHBIX OpraHax #M CHCTEMax IIPpH
HCCICI0OBAHHUHA ITO3BOJIHACT CYINTD 00 opzarmoﬁ MOKCUYHOCHU COCTAUHEHUH.

=S
DANGER




The interaction of a toxicant with the organism at the molecular level, leading to the
development of a toxic process and damage to the molecule (impaired function, viability) is called
the mechanism of toxic action.

The mechanism of formation and development of the toxic process is primarily determined
by the structure of the substance, its active dose, and the routs by which the PS enters the body.
The manifestation of the toxic process (or the consequences of its toxic effect) is studied at the
cellular, organ, organism, and population levels.

If the toxic effect is studied at the cell level (usually in in vitro experiments), then the
cytotoxicity of the substance is evaluated.

Toxic process at the cellular level is manifested by:

* reversible structural and functional changes in the cell or premature cell death (apoptosis,
necrosis);
* mutations.

Toxic process at the organ level is manifested by:
Manifestations of the toxic process on individual organs and systems when examined allow
us to evaluate the organ toxicity of compounds.

X
DANGER




Heab TOKCHKOJIOT UM

CoBeplieHCTBOBAHME CHCTEMbl MEPONPHUATHH, CPeICTB M MeETOA0B, 00ecneYrMBAKOLINX

COXpaHeHHEe KW3HHU, 310POBbsI, MPO(PecCHOHATBHON TPYIOCIOCOOHOCTH 4YeT0BEeKa, KOJJIEKTHBA,
HaceJIeHHs B IeJI0M

321244 TOKCUKOJIOTUH

YcranoBiieHHe KOJUYECTBCHHBIX XAPAKTEPUCTHK TOKCHYHOCTH MPUYUHHO-CJIEICTBEHHBIX
cBszeil Mexay XB u opranusmMom u  pasButHueM (GOpPMBI  TOKCHMYECKOr0 Ipolecca
(mokcuxomempu).

N3yuyenue nposiBjIeHUl MHTOKCUKALIMM M MHPOYUX (POPM TOKCHYECKOro Mpouecca,
MEXaHHU3MOB, JIEKANUX B OCHOBE TOKCHYECKOI0 1eliCTBUSA, 3AaKOHOMEPHOCTEed ()OPMUPOBAHUSA
MaTOJOTMYEeCKUX COCTOAHUM (mokcuxkoounamura). lpopuniakTuka u Tepanus MHTOKCHUKAILMH,
MeTOoA0B U (popM mpeaynpexaeHusi TOKCH4eCKOro npouecca.

BoisicHeHHMe MeXaHM3MOB IPOHUKHOBEHHMSI TOKCHMKAHTOB B OPraHHU3M, paclpene/eHus
TOKCUKAHTAa, MeTa0o0u3Ma BbIBeAeHUs (moxcuxokunemura). Heodxonumo 1js1 pa3padoTku
Mep MNPOPUIAKTHKM TOKCHYECKOr0 BO3AeHCTBUS, BbIAIBJIEHUA MNPOGecCHOHATBLHOU
MaToJIOrMH, MPOBEACHUS CY1eOHON MeIUIUHBbI, CO3JAHUS HOBBIX IPOTHUBOSIANH

Ycranosiienue (PakTOpoOB, BJIHAKIIAX HA TOKCHYHOCTH BelIeCTB (0COOCHHOCTH CBONCTB
TOKCHUKAHTOB, 0COOEHHOCTH OPraHM3Ma M T.1.)



Purpose of toxicology
Improvement of the system of measures, means and methods that ensure the preservation of

life, health, professional ability to work of the person, the group, the population as a whole

Objectives of toxicology

Establishment of quantitative characteristics of toxicity of causal relationship between
chemical substance (CS) and the organism and the development of the form of the toxic
process (toxicometry).

The study of the manifestations of intoxication and other forms of the toxic process, the
mechanisms underlying the toxic action, the regularities in the formation of pathological
conditions (foxidynamics). Prevention and therapy of intoxication, methods and forms of
prevention of the toxic process.

Elucidation of mechanisms of toxicant penetration into the body, toxicant distribution, and
excretion metabolism (foxicokinetics). Necessary for the development of measures to prevent
toxic exposure, identification of occupational pathology, forensic medicine, creation of new
antidotes

Identification of factors influencing the toxicity of substances (peculiarities of the properties of
toxicants, characteristics of the organism, etc.).



CTpykTypa TOKCHMKOJIOTHU
Ilpogunakmuueckas mokcukonozus M3y4aeT TOKCHYHOCTHL HOBbIX XB (exeromno oxosio 1000
HAaNMEHOBAaHMi), yCTaHABJIMBaeT Kputepum ux BpeaHoctu, IIJIK, HopmaTnBHBIE W mpaBoBbIE
aAKThl, OCYHIECTBJISIET KOHTPOJIb 32 UX COOJII0IeHIEeM

Knunuueckaa mokcukonozus — 00JacThb HpaKTquCKOﬁ MEAMIMHBI, CBA3aHHasd ¢ OKa3aHHUEM
MNOMOIIH IPH OCTPBIX TOKCHYCCKHUX MMOPAKCHUAX, JICUCHUIL. I[narnocnnca, JJeuceHue

3KC”€pllM€HmaJlea}l MOKcUukoaocuia — HU3ydYaeT 3aKOHOMCPHOCTH BO3/1€HCTBUS BeIIEeCTB H
OMO0JIOrHYECKHX CHCTEMAQ, pa3paﬁaTblBaeT HOBBIC METOAbI




Structure of toxicology
Preventive toxicology studies toxicity of new CSs (annually about 1000 substances), establishes
criteria of their harmfulness, MPC, normative and legal acts, and monitors their observance

Clinical toxicology is a field of practical medicine related to care for acute toxic injuries, treatment.
Diagnosis, treatment

Experimental toxicology - studies the laws of exposure to substances and biological systems,
develops new methods




Pe3opOuusi — 3T0 mpouecc NPOHUKHOBEHHUS TOKCUKAHTA U3 BHELIHeH cpelbl B KPOBSIHOE
Wi JuM@aTuyeckoe pycJio.

Ipu wuncanayuonnom nopasricenuu BCH TOJIIHMHY AJbBEOJISIPHO-KANMWIJIAPHOA MeMOpaHbI
NPOXOIAT TOJbKO JUNOPWIbHbIC BellecTBa, IUApPoduIbHbIE AeiiCTBYIOT MecTHO. OrpomuHas
MOBEPXHOCTH ajbBeosa (80-90 mM2), pa3BeTB/IeHHAS] KANMJ/UISIPHASI CeTh C HeNPePbIBHBIM TOKOM
KPOBH M BbICOKAsi NPOHHMIAEMOCTb AJbBEOJISIPHO-KANUUIAPHOH MeMOpaHbl 00ecnedYuBaK0T
ObicTpoe BcachiBanne OB B KpoBb.

Ilepopanvuvim nymem BCACBIBAWTCA JUNOPUIbHBIC M T'HAPOQUIbHBIC BellecTBa, NpUYeM
PAX BelIeCTB HAYUHAKT BCACHIBATHCH B MOJOCTH PTA.

Ilepkymannoiit nyms BO3MOKEH TOJbKO A JUNOPUIBHBIX (KMPOPACTBOPUMBIX)
TOKCMKAaHTOB. Bogopacreopumsbie (ruapoguibHble) BellecTBa 4Yepe3 KoKy He mpoHukawTt. Ha
YYACTKAX KOKM € MCTOHYEHHBIM JNHUAEPMHCOM, a TaKKe 00rarbiX NOTOBLIMM H CAJbHBIMH
kenesamu OB BcacbiBaloTcesi ObICTpEE.




Resorption is the process of penetration of a toxicant from the external environment into the
blood or lymphatic stream.

In inhalation injury, only lipophilic substances pass through the entire thickness of the
alveolar-capillary membrane; hydrophilic substances act locally. The huge surface of the alveoli
(80-90 m?), branched capillary network with continuous blood flow and high permeability of the
alveolar-capillary membrane ensure rapid absorption of PS into the blood.

Lipophilic and hydrophilic substances are absorbed orally, with a number of substances
beginning to be absorbed in the oral cavity.

Percutaneous route is possible only for lipophilic (fat-soluble) toxicants. Water-soluble
(hydrophilic) substances do not penetrate through the skin. On areas of skin with thin epidermis,
as well as with a lot of sweat and sebaceous glands, PSs are absorbed faster.




JlemoHupoBaHre — 3TO0 HAKOIJIEHHE M JJIMTEJbHOE COXPAaHEHHMe XHMHYECKOro BellecTBa B
opranax (TkaHsix). B ocHoBe JenOHMPOBAHUA JIEKAT ABA SABJICHUA:

. BbICOKOE (PM3UKO-XMMHYECKOE CPOACTBO KCEHOOMOTHKA K HEKMM KOMIIOHEHTAM OMOCHUCTEMBbI;
. KyMYyJsinus 0J1arogapsi u30MparejbHOMY, AKTUBHOMY 3aXBaTy TOKCHKAHTA KJIETKAMHU OpPraHa.
DJIMMHMHAIMA — COBOKYNHOCTH NPOLECCOB, NPUBOASIIMX K CHUJKEHHIO  COHCPKAHUSA

TOKCHMKAHTA B opranu3mMe. OHa BKJIKOYAET IKcKpeyuio (BbIBeleHne) KCeHOOMOTUKA 3 OPraHU3Ma U
ero ouompancgopmayuro.
buorpancpopmanus —pepMeHTATUBHBIN TPOLECC
Boiaeasitor aBe ¢ga3bl OuoTpanchopmanum.
o | c¢haza — okucnenue, eoccmamnosnenue, 2uopo3, T.e. OTIICIUVICHUE HJIM TNPUCOCTUHECHHE
Pa3JIHYHBIX TPy — METHJIbHOMN, THAPOKCUJIbHOU U MP.
® I ¢paza — cunmemuueckue npespauieHua — peakuul KOHbIOTalHH.

PacnpenesieHre TOKCHYECKMX BelleCTB B OPraHu3Me 3aBHCHUT OT TPeX OCHOBHBIX (PAKTOPOB:
nPOCMPAHCMEEHHO20, 8DEMEHH020, KOHUECHMPAUUOHHO20.

Ipocmpancmeennstii hakmop BRJIKYAET IMYTH MOCTYIUIEHNS, BbIBEJICHUS U PACTIPOCTPAHEHUS
si1a, YTO CBSI3aHO C KPOBOCHAOKeHHeM OpPraHoB M TkaHeill. KoimyecTBO sijga, mocrymamwinee K
OpraHy, 3aBUCHT OT €ro 00beMHOI0 KPOBOTOKA, OTHECEHHOI0 K eJMHHUILIE MACCHI.

Bpemennoit hakmop xapaxkrepusyet CKOPOCTh MOCTYIJIEHUS $1/1a B OPraHU3M, €ro pa3pyeHust
U BbIBEIECHMS, T.e. OH OTPaKaeT CBSI3b MEKAY BpeMeHeM JeiCTBHSI $1/1a M €ro TOKCHYeCKHM
3¢ PpexTom.

Konuyenmpauyuonnuwiit hakmop, T.e. KOHHEHTPANUSA 112 B OMOJOrMYeCKUX Cpeaax, B YACTHOCTH
B KPOBH, CYMTAECTCH OCHOBHBIM B KJIMHUYECKOM TOKCUKOJIOTHH.



Deposition is the accumulation and long-term preservation of a chemical in organs (tissues).
Deposition is based on two phenomena:
. high physical and chemical affinity of the xenobiotic to some components of the biosystem;
. cumulation due to the selective, active capture of the toxicant by the cells of the organ.

Elimination is a set of processes leading to a decrease in the content of a toxicant in the
organism. It includes excrefion (elimination) of the xenobiotic from the organism and its
biotransformation.

Biotransformation is an enzymatic process
Two phases of biotransformation are distinguished.

® Phase I - oxidation, reduction, hydrolysis, i.e. stripping or addition of various groups - methyl,
hydroxyl, etc.
® Phase II - synthetic transformations - conjugation reactions.

The distribution of toxic substances in the organism depends on three main factors: spatial,
temporal, concentration.

The spatial factor includes the routs of entry, excretion and distribution of the poison, which is
associated with the blood supply to organs and tissues. The amount of poison arriving to an organ
depends on its volumetric blood flow, referred to the unit of mass.

The temporal factor characterizes the rate at which the poison enters the body, destroys it, and
is eliminated, i.e., it reflects the relationship between the time of action of the poison and its toxic
effect.

The concentration factor, i.e., the concentration of the poison in biological media, particularly
in the blood, is considered to be the main factor in clinical toxicology.



YpoBeHb KJIEeTKH

1. IutoTOKCHMYecKHe CBOMCTBA (IMTOTOKCUYHOCTD)
» OOpaTtuMblie CTPYKTYPHO-()YHKUIHMOHAJIbHbIE W3MEHEeHHH (KOJ-BO OpraHe/l, H3MEHEHHe WX
(popMBbI, CPOACTBO ¢ KPACUTEJISIMH)

> IlpexneBpeMeHHasi Tu0elb KJIETKH (HEKPO3, alONTO3)

Hexpo3s — Heperyaupyemasi rufesib KJIETKH (KO IMPH 02KOraxX U 0TMOPOKEHU X, cepAle — PH
uHpapkre).

AnonTo3 — peryjupyeMasi ru0e/ib KJIETKH, KOTOpPas pacnajgaercs Ha MeJKHe YacTHULbI U
MOMIOIIAETCH JICHKOUMTAMU
» MyTtanumn

OTZ[eJ'IbeIe OopraHbl 1 CUCTEMbI

Opzannas moxcuunocms OB: renaTOTOKCHYHOCTH, He)PO TOKCHYHOCTD U T.II.
IposiBiasiercs:
* @DyHKIUOHAJIbHBbIE peakuu (MUO3, CIIa3M FOPTAHM, OAbIIIKA, TUNIOTOHUSA, TAXUKAPAUS U T.J.)
* 3a0oJieBaHus Oprana
* HeomiacTtuyeckue npoueccol

IHonyIAHOHHBIA YPOBEHDb (€CTECTBEHHbIE MPUPOAHbIE IKOCUCTEMbI)

Poct 3860J16B36MOCTI/I, CMEPTHOCTH, BPOKIACHHBbIX I[e(l)eKTOB, HApYIHICHHUE IleMOFpa(l)]/IquKI/IX
XapaKTEePUCTUK, CHU/KCHUC cpezmei’l NMPOAOIZKUTCJIBbHOCTHU KU3HH.
MooicHo 0003Hauumb KaKk IKOmokcuueckoe



Cell level

1. Cytotoxic properties (cytotoxicity)

» Reversible structural-functional changes (number of organelles, change of their form, affinity
to dyes)

Premature cell death (necrosis, apoptosis).

Necrosis is unregulated cell death (skin with burns or frostbite, heart with heart attack).
Apoptosis - regulated cell death, which disintegrates into small particles and is absorbed by
leukocytes.

» Mutations

YV YV V

Individual organs and systems

Organ toxicity of PS: hepatotoxicity, nephrotoxicity, etc.
Manifestation:
* Functional reactions (miosis, laryngeal spasm, dyspnea, hypotension, tachycardia, etc.)
*Diseases of the organ
*Neoplastic processes

Population level (natural ecosystems)

Increased morbidity, mortality, birth defects, impaired demographics, decreased life expectancy.
Can be labeled as ecotoxic



Toxkcnyeckuil Mpouecc Ha YPOBHE HEJO0CTHOI0 OpraHu3Ma

OcoObIii MHTepec 1 Bpada MPeacTaBJASIOT (GopMbI TOKCHYECKOro Ipolecca,
BbIsIBJIieMble HA YPOBHE UelocmH020 opzanuzma. OHM TaK:Ke MHOKECTBEHHbI M MOIYT ObITh
KJaccupuIUpoBaHbI CJIEAYIOINIMM 00pa3oMm:

1. unmokcuxayuu — 00J1€3HM XUMHY€ECKOM ITHOJIOTHMN;

2. mpan3umopHvlie moKcuveckue peakyuu — ObICTPO NMPOXOAsIIMEe, He YrPoKalomue 310POBbIO
HaceJIeHUsl, CONMPOBOXKIAIOIIMECH BpPeMEHHBLIM HAapylIeHHEM /1eecloCOOHOCTH (HampuMep,
pasapaxeHue CJAU3MCTBIX 000J1049€EK);

3. annobuomuueckue cocmosHus — HACTyHnawulee MpPH BO3JAEMCTBMM XHUMHYECKOro (gaxkropa
H3MEeHEeHHe YYBCTBHTEJIbHOCTH OPraHu3Ma K HH(PEKIMOHHBIM, XHMHYECKHMM, JIy4eBbIM,
APYruM pu3nYecKUM BO3/eiiCTBHSIM U NICHXOT€HHBIM Harpy3KaM.

4. cneyuanvHble mokcuueckue npoueccvl — 0€CIOPOroBblie, MMEKIIUE NJINUTEIbHBIA CKPbITHIN
Nnepuoj, pa3BUBAIOIINECH, KAaK NPAaBUJ0, B COYETAHHM C JONOJHHUTEJIbHbIMH (aKTOpaMHu
(HampuMep KaHIIEpOreHe3).

OCHOBHOM OpraH, MeTa0OJIU3MPYIOIIUNA KCEHOOMOTUK — MeYeHb. B MeHbIlled cTeneHu —
JIeTKHe, MOYKHU, KOKa, KulledHuK. HekoTopbie BemecTBa MeTa00JU3MPYIOT B KPOBH

BLII[eJIeHI/Ie TOKCHKAHTA IMPOUCXOAUT HMJIN B HEUSMCHCHHOM BUJ/IC (.JIequne COCAMHECHUSA
BbIBOAATCH JCI'KUMHU, HU3KOMOJICKYJ/IAPHBIC — C MO‘IOﬁ) HJINM B BU/J1€ KOHbBIOIraTa

IpoaykTsl Merabdo/m3Ma ¢ MOJIEeKYJAsipHON Maccoit Oosiee 300 (a.e.M.) BBIBOAATCH
keaublo, 10 300 — ¢ Mmoo



Toxic process at the level of the whole organism

The forms of the toxic process detected at the level of the whole organism are of particular
interest to the physician. They are also multiple and can be classified as follows:

1. intoxications - diseases of chemical etiology;

2. transient toxic reactions - quickly passing, not threatening the health of the population,
accompanied by a temporary violation of the ability to work (e.g., mucous membrane
irritation);

3. allobiotic conditions - a change in the organism's sensitivity to infectious, chemical, radiation,
other physical effects and psychogenic stresses, which occurs under the influence of a
chemical factor.

4. special toxic processes - non-threshold, having a long latent period, developing, as a rule, in
combination with additional factors (e.g., carcinogenesis).

The main organ metabolizing the xenobiotic is the liver. To a lesser extent - lungs,
kidneys, skin, intestines. Some substances are metabolized in the blood

Excretion of the toxicant occurs either unchanged (volatile compounds are excreted in
the lungs, low molecular weight compounds are excreted in the urine) or as a conjugate

Products of metabolism with a molecular weight of more than 300 (a.m.u.) are excreted
in the bile, up to 300 - in the urine



ToxcukoauHAMHUKA

Pa3nesn TOKCHKOJOTHM, KOTOPbIN M3Yy4aeT M PAaCCMATPUBAET MEXAHU3M TOKCHYECKOIO
NefCTBHS, 3AKOHOMEPHOCTH PA3BUTHS M MPOSIBJICHUSI PA3JIMYHBIX ()OPM TOKCHYECKOTI0 IMpoiecca.

B ocHoBe Moryr Jgexarb (QU3NKO-XHMHUYECKHE W XHUMHYECKHE pPeaKiuu
B3aUMOJEHCTBUS TOKCHKAHTA C OMOJIOTHYECKUM CYyOCTPaKTOM.

POU3NKO-XUMHYECKOE B3aHMOI[eﬁCTBHe

Oc00eHHOCTH - OTCYTCTBHE CIeNM(PUUYHOCTH B IeiiCTBHM TOKCHKAHTA B TOKCHYECKOM IpoIecce.
O0ycJI0BJIEH pacTBOPEeHHEM TOKCMKAHTA B ONpPeNeJIeHHbIX CTPYKTYPax KJIETKH. ITO MPUBOIAUT K
ACHATYPAlMHA MOJIEKYJ U UX Pa3pylleHHUI0.

XumMnyeckoe B3auMOAeCTBHE
Yame Bcero. Peaknmy TOKCHKAHTOB € Cy0cTpaTaMu OMOJIOTHYEeCKOM CUCTEMbI OPraHU3MaA.

JI1000ii CTPYKTYpHBII JJI€MEHT OHOCHCTEMbI, € KOTOPbIM TOKCHKAHT BCTYHaeT BO
B3aMMOJECTBHE — 3TO «PelenTopP» I «MHUIIEHb).
MuieHsIMH MOTYT ObITh:
3JIEeMEHTBhI MEeKKJIETOYHOI0 POCTPAHCTBA
3JIEeMEHTHI KJIETOK OPraHu3mMa
3JIEeMEHTHI CUCTEM PeryJsillii KJIEeTOYHOH aKTUBHOCTH
CTPYKTYpPHBbIE 0eJIKH, (pepMEHTbI, HYKJIeHMHOBbIE KHCJIOThI, JUIU/bI 0MOMeMOpaH u T.1.
B pe3yjbrare TAKOro B3aMMOAEHCTBUA KJIETKH MJIM MOJHOCTHIO PA3pPyHIAKTCH WM HAPYLIAETCH
MeEXaHM3MbI UX QYHKUMHI

YV VYV



Toxicodynamics

A branch of toxicology that studies and examines the mechanism of toxic action,
regularities of development and manifestation of various forms of the toxic process.

This can be based on physicochemical and chemical reactions of interaction between a
toxicant and a biological substrate

Physical-chemical interaction

Features - lack of specificity in the action of the toxicant in the toxic process.
It is caused by the dissolution of the toxicant in certain structures of the cell. This leads to
denaturation of molecules and their destruction.

Chemical interaction
Most common. Reactions of toxicants with substrates of the organism's biological system.

Any structural element of the biosystem with which a toxicant interacts is a “receptor” or
“target”.
Targets can be:
elements of the intercellular space
elements of the body cells
elements of systems regulating cell activity
structural proteins, enzymes, nucleic acids, biomembrane lipids, etc.
As a result of such interaction, cells are either completely destroyed or the mechanisms of their
functions are disturbed

YV VY



B 11000# KJIeTKEe OrPOMHOE YUCJI0 «MUIIEHEN.
IloBpexaenne OHOJOTMYECKHX CHCTEM PpPeaiu3yercssi HapylIeHHeM OCHOBHBIX (yHKIIMH
OpPraHus3Mma:

Hapymienue jHeprerumueckoro ooOvena (ObicTpoe (OpMHMpPOBAHHE HAPYWIEHUH JIHEPrOeMKHUX
opranos: IIHC, cepaeunasi MbIIma, No4Ku)

HapylneHHe MJIACTHYIECKOI'O OﬁMeHa, KOTOpPOEC CONPOBOKIACTCA MCIAJICHHBIM PpPasBUTHEM
MIUTECJIBbHO TEKYIHIUX NATOJOI'NMYCCKHUX MMPOIECCOB B HaunooJIee YYBCTBUTC/IbHBIX OpraHax

Hapymenue cucremsl (u3noornyeckoi pereHepaunu tkaHed. IIposiBasiercs mopakeHuem
CUCTeMbI KPOBH, dnuTeaus causuctod ZKKT, opranos abixaHusi, KO, NPUIATKOB

Hapymenune undopmanumonHoro odMena. IIpuBoAMT K HApPYLICHMI0 MEXaHU3MOB HEPBHOU U
rYMOPAJIbHOM peryjsuuu



In any cell there is a huge number of “targets”.
Biological system affection is realized by disorder of basic functions of the body:

Disorder of energy metabolism (rapid formation of disorders of energy-intensive organs: CNS,
heart muscle, kidneys)

Disorder of plastic metabolism, which is accompanied by slow development of long-term
pathological processes in the most sensitive organs

Disorder of the physiological tissue regeneration system. It is manifested by blood system
affection, the epithelium of the gastrointestinal mucosa, the respiratory organs, the skin, and the
appendages

Disorder of the information exchange. Results in disorder of nervous and humoral regulation
mechanisms



Bonpoc 3 OcHOBHBIE CHHAPOMBI
TOKCHY€CKOI0 MOPaKeHUs
Question 3 Main syndromes of
toxic injury



Kinaccudukanum cMHIPOMOB NPH OTPABJECHUSAX HET.

Kak Bapuanr...

VYV V V VVVVYVY
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Hapymenue pyHKUUil HEPBHOW CUCTEMBbI
PaccTpoiicTBO CO3HAHMA
I'mnepkuHessl, cyroporu
MeHUHTMAJAbHBIA CHHAPOM
Mo3:xeuKkoBbIe M BeCTHOYJISIPHbIE PACCTPOICTBA
Heiipo- u comaToBereraruBHbIe pacCTPoONCTBA
Hepudepuuyeckas HeuponaTus

HapyuieHue BHEIIHEro AbIXaHU S
Pa3znpaxenust (xum oxor J{IT)
OO0CTpYKTHBHBIE PaCCTPOMCTBA
PecrpukTuBHBIE HapyuieHusi (YMeHbIIeHHMEe oO00beMa JICTKHX,
auagparmbi)
Hapymenue akra IbIXaHUS

Hapymenue ¢pynkuuu CCC
I'mnepronnyeckmnii

OCCH
JAucrpodus Muokapaa

MOPaAKCHUC

IIEBPLI,



There is no classification of poisoning syndromes.

It could be...
Disorder of nervous system functions
> Disturbance of consciousness
» Hyperkinesias, seizures
» Meningial syndrome
» Cerebellar and vestibular disorders
» Neuro- and somatovegetative disorders
» Peripheral neuropathy

YV VY

Y V VY

Disorder of external respiration
Irritations (chemical burns of airways)
Obstructive disorders
Restrictive disorders (decreased lung volume, lesions of pleura, diaphragm)
Disturbance of the act of breathing

Disorder of cardiovascular system functions
Hypertensive
Acute cardiovascular failure
Myocardial dystrophy



YV V YV VYV YV VYV

YV V

Hapyuenue TpaHCOPTAa M MCIOJIb30BAHUS KUCJI0POAA
AHeMHYeCKHH
OcTpblii BHYyTPUCOCYTUCTHIA FeMOJIN3
NuakTtuBanus reMorsio0nHa
TkaneBasi rUNOKCHUS

Hopaxenune KKT, moaxery104HOM xKeJie3bl
DYHKIUOHAJIbHBIC PACCTPOUCTBA
Xum oxor AKKT
OcTphlii TaCTPOIHTEPUT
OcTphlii TAHKpPEaTUT

Hapyuienue napeHXMMaTo3HbIX OPraHOB
Toxkcndyeckas rermaronaTus

Toxkcnuyeckas HepponaTus
OIIH, OlleuH, OIIITH

IopaxeHnne MOKPOBHBIX TKAHEH
XuM 001
Crnenuduuecku e mopakeHus
Hapyumenust Tpopuku

CuvHIpPOM NMOpaKeHHUsI CKEJETHON MYCKYJIATYPbI
I'enepanuszoBannast popma
Cermenrapnasi gopma (CMHAPOM MO3MIIMOHHOIO CAABJICHMS)
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Disorder of oxygen transport and utilization

Anemic

Acute intravascular hemolysis
Hemoglobin inactivation
Tissue hypoxia

Gastrointestinal, pancreatic injury
Functional disorders
Chemical burn of the gastrointestinal tract
Acute gastroenteritis
Acute pancreatitis

Disorder of parenchymatous organs
Toxic hepatopathy
Toxic nephropathy
Acute Kidney injury, Acute liver failure, Hepatorenal syndrome

Covering tissue injury
Chemical burns
Specific injuries
Trophic disorders

Musculoskeletal injury
Generalized form
Segmental form (positional compression syndrome)



Hapymenue [IHC
B nepBy1o ouepenb — HeMPOTPOMHbBIE SAAbI

Kmo evizvieaem pazeumue komot?2
1. IIpomviuinennsie, c/x u Obtmoswvle a0bl
AJIKOr0JIH
AJbaeruabl 1 KeTOHbI (aleToH, GopMaJibJaeruu)
ApomMaTuyecKue yriieBoa0poabl (0€H30J1, TOJLYO0JI, KCHJIOJ)
IIpoaykThl neperonku HepTu (MeTaH, NPONaH, OyTaH U NMP. 0eH3UHBI)
AMMHO- 1 HUTPOCOEINHEHUS (AHUJIMHBI, HUTPOOEH30JIbl, UX NPOU3BOAHBIE)
lasiorenu3npoBaHHbIe yIiIeBOAOPOAbI (MeTwiia Opomua, IXI u nmp.)
I'uapa3uH ¥ ero npou3BOIHbIE
Cepocoaep:kamue (CepoBoAOPO/, CEPOYIVIEPON)
CO, nMokcua, MHEPTHBIE ra3bl
DeHOJI U ero MPOU3BOAHbIE
Metmiapryrs, TIC, apcenunabl
IHMunanuabl
2. Pacmumenvnuvie u sncueomusie 1061 (AKOHUTHH, ATPONMH, AMUITAJINH, MyCKAPUH, HUKOTHH)
3. Jlexapcmeennvle npenapanvl: AHTUTUCTAMUHHBIE, JIJI HHTAJSANUOHHOT0 HAPK03a, CHOTBOPHbIE,
HEHPOJIENTUKH, TPAHKBUJIN3ATOPbI, aHTU/IENPECCAHTHI, IPOT UBOTYOEPKYJIe3HbIE U T.1.)

VVYVVVYVYYVYVVYYYVY

HauboJ1ee Ba:kHbIA CHHAPOM — PACCTPONCTBO coO3HaHusA. VX nBa Bujaa:
v YrHereHue
v' W3BpalieHne NCHXHYECKON IeITeILHOCTH



CNS disorders
Primarily neurotropic poisons

What causes the development of coma?
Industrial, agricultural, and household poisons
Alcohols
Aldehydes and ketones (acetone, formaldehyde)
Aromatic hydrocarbons (benzene, toluene, xylene)
Products of petroleum distillation (methane, propane, butane, other benzynes)
Amino and nitro compounds (anilines, nitrobenzene, their derivatives)
Halogenated hydrocarbons (methyl bromide, dichlorethane, etc.)
Hydrazine and its derivatives
Sulfur-containing (hydrogen sulfide, carbon disulfide)
CO, dioxide, inert gases
Phenol and its derivatives
Methylmercury, tetraethyl lead, arsenides
Cyanides
2. Plant and animal poisons (aconitine, atropine, amygdalin, muscarinic, nicotine)
3. Medications: antihistamines, inhalation anesthetics, sleeping pills, neuroleptics, tranquilizers,
antidepressants, anti-tuberculosis drugs, etc.)

VVVVVYVVVVVVYYVY™

The most important syndrome is disorder of consciousness. There are two kinds:
v Suppression
v Perversion of mental activity



HocneoosamenvHocms npoyecca UIMEHEHUSA NCUXUKU:

Ornyuienue (paccTpoOrMCTBO CO3HAHUS C Ie30PHEeHTAM i)

OOnyonasinusa (mepuoanvecKoe NOMpadyHeHue CO3HAHMS)

CovHousieHInsa (MATOJOrHYeCKasi COHJIMBOCTD)

Comnop (cocTosiHNE, U3 KOTOPOT0 MOKHO BbIBECTH CHJIbHBIM Pa3ApaskuTeieM HA KOPOTKOe
BpeMsl)

Koma (yTpara co3Hanusi 0e3 peakiiMu WM ¢ MUHAMAJbHOU peaKkiue)

HUckawyenue — MOJIHUEHOCHBIE JOPMBI.

YV VY
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Koma ouenueaemcs no 3-x doannvnoil wikane:

1 cTeneHb: yrHeTeHHE CO3HAHHMS C COXPAaHECHHEM PeaKUUM HA CWIbHbIC BHEIIHUE PAa3IPaKUTEH
0e3 BoccTaHOBJIeHHUS co3HaHMA. Peduiekchl yMepeHO yrHeTeHbI HJIN 0/KMBJICHBI.

2 _cmenenb HapyLIeHUHE CO3HAHUSA “TYrHETeHHE CYXOXKUJIBHBLIX PpPeduIeKCOB POrOBUYHBIX H
3pa4KOBBIX peduiekcoB. Pe3ko mogaBiieHbl INIOTOYHBIE peduieKchl (acmupanusi PBOTHBIX Macc).
CkesieTHasi MyckyJaarypa pacciaadiaeHa. Peakuusi Ha BHEIIHHE Pa3IpakKUTEJH BO3MOKHA, HO
NPUMUTHBHA, HEKOOPAUHUPOBAHHOU (OPMBI.

3 _cmenenb- TIy00KOe YrHeTeHUe CO3HaHus, apediekcusi, THNOTOHUS MbINIL, HET peaKIuu Ha
BHEILIHME Pa3ApPaKuTeH, THINIOTEPMUS, LEHTPAJbHOE HAPYIIeHUE TeMOAUHAMUKH M JIbIXaHUS.
Toxkcnueckasi KoMa MOKET MPOTEKATH B OCJI0KHEHHOM U HEOCJI0KHEHHOM BapHaHTe.

Ilepebpanvroe ocnoycHenue: OTEK TOJOBHOIO Mo3ra, Cyaoporu, IHICEHTPAaJbHBbLIC ITapaJIn4u
COCYyAOABUTATC/IBHOI'O 1 AbIXAaTCJIBHOI'O ICHTPOB.




Sequence of the process of mental changes:
Stunning (disorder of consciousness with disorientation)
Obnubilation (periodic cloudiness of consciousness)
Somnolence (pathological drowsiness)
Sopor (a condition from which a person can be awakened with a strong stimulus for a short
time)
Coma (loss of consciousness with no or minimal reaction)
The exception is peracute forms.

VVYVY
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Coma is rated on a 3-point scale:
1% degree: depressed consciousness with retention of response to strong external stimuli without
recovery of consciousness. Reflexes are moderately depressed or brisk.

2" degree: consciousness impairment + inhibition of tendon reflexes, corneal and pupillary
reflexes. Pharyngeal reflexes are sharply suppressed (aspiration of vomit). The skeletal
musculature is relaxed. Reaction to external stimuli is possible, but primitive and uncoordinated.

3rd degree - deep depression of consciousness, areflexia, hypotonia of muscles, no reaction to
external stimuli, hypothermia, central disturbance of hemodynamics and respiration.
Toxic coma can proceed in a complicated and uncomplicated version.

Cerebral complication: cerebral edema, convulsions, central paralysis of the vasomotor and
respiratory centers.




H3epawenus ncuxuku

OcTpble NCUX03bI B PA3JIHYHBIX KIMHUYECKHUX BapUAHTAX (ICUXOMHUMETHKH, HAPKOTHKH,
apomaruueckue coequHenusi, CO, HekoTopbie CIUPTHI U T.].

Yame Bcero B popme geUpHs ¢ YACTUYHBIM COXPAHEHHUEM CIIOCOOHOCTH K OPHEHTHPOBKE,
3PUTEJbHBIMUA TAJLUIIONUHALMAMEU, TPEBOIOM, CTPaxaMH, peKe — CIOYTAHHOCTb CO3HAHUM,
0eCcCBA3HOCTD.

BaxHbI KOMIIOHEHT MICMXOHEBPOJOTHYECKOI0 PACCTPONCTBA — 2UNEPKUHE3bL U CYOOPO2U.

Cyn0posKHbI CHHAPOM B BH/Ie TOHHYECKUX, KIIOHUYEeCKUX UJIN CMEIIAHHBIX CYI0POrL.

Peaxue nmposiBjieHUs] MHTOKCHUKALMM — HAPYIIEHUS IBETOOINYIIEeHUSI (AKOHMT, AaKPUXMH,
cepAeYyHbIe IVIMKO3U/bI).

Tpu sapuanma nopaxicenus nepugepuueckux Hepeoes:

1. BpemenHble 00paTuMbie PyHKIMOHAJIBbHBbIE PACCTPONCTBA IBUKCHUS - HOJIUHEGPONAMUU.

2. HapyumieHue MNpPoOBOAMMOCTH B HEPBHO-MBIIIEYHBIX COeAMHEHUAX (MHUOGUOPMILIAIIUY,
¢J1a00CTH MBIIIII).

3. Tokcuuyeckne MOHO- OJIMTOHEBPUTHI PA3JIHYHOM JIOKAJIN3ALNH




Mental perversions

Acute psychosis in various clinical variants (psychomimetics, drugs, aromatic compounds,
CO, some alcohols, etc.

Most often in the form of delirium with partial preservation of the ability to orientate,
visual hallucinations, anxiety, fears, less often - confusion, incoherence.

Hyperkinesias and seizures are an important component of the psychoneurological disorder.

Seizure syndrome in the form of tonic, clonic or mixed seizures.

Rare manifestations of intoxication - disorders of color perception (aconite, acrichine,
cardiac glycosides).

Three variants of peripheral nerve disorders:
1. Temporary reversible functional movement disorders - polyneuropathies.
2. Conduction disorders in neuromuscular connections (myofibrillation, muscle weakness).
3. Toxic mono- oligoneuritis of different localization




Hapyumenue ¢pyHKUUM BHEIIHET0 AbIXaHUA
Benymee mecTo ocTphix oTrpasienuit (75-85% nocrpagaBumnx).

OcCHOBHBIE — NHEBMOTPOINHBbIE 51/l (0CO0eHHO akTyaJbHbl 1 MK, Tak kak 00JbHIMHCTBO
AXOB — nyJIbMOHOTOKCUKAHTbI

Bewecmea, evizvigarouiue nopascernue /[l u nezkux

* beH3uH, aneToH, peHos1, Npou3BoaAHbIe PEeHO0JIa, AJIbAEeTH/Ibl, IAPAKBAT U NP. (YIJIEBOAOPOAbI)

= ®@dr1op, xJyop, OpoM, HOA, XJOPNMKPHUH, XJopuabl ¢ocdopa, ¢ocren, (rajoreHol M HX
MPOU3BOJHbBIC)

* CoeauHeHUS KHCJI0POAA, a30TA U Cepbl (030H, OKCU/A30Ta, AMMHAK, CEPOBOIOPO/, HIIPUTHI U
mnp.

* CoeauHeHUS MbIIILAKA, METAJJIOB U META/LUIOUIOB (JIOM3UT, COCJUHEHUS XPOMA, COCAMHEHUA
Oeppuwius u np.)

* [luanocoaep:xamue coeqMHEeHUs (M30IMOHATHI, HUTPUJIbI U MP.)

Cpeau cuMnTOMOB Beayllee MeCTO 3aHUMAKOT PACCTPOMCTBA, BBI3BAHHbIE Pa3APaKaI0IUAM
(MpUKUTaOIIMM) AeiCTBHEM HA CJAM3HMCTYIO M HEMOCPEACTBEHHOE MOPaKeHne TKAHU JIETKOT0.
MecTHOeE aelicTBHE: pa3apakeHune, 0TeK, 00J1b.



Disorder of external respiratory function
The leading place of acute poisoning (75-85% of affected people)

The main ones are pneumotropic poisons (especially relevant for emergency medicine, since the
majority of accidentally chemically hazardous substance (ACHS) are pulmonotoxicants)

Substances causing disorders of airways and lungs

= Gasoline, acetone, phenol, phenol derivatives, aldehydes, paraquat, etc. (hydrocarbons)

* Fluorine, chlorine, bromine, iodine, chloropicrin, phosphorus chlorides, phosgene, (halogens
and their derivatives)

= Oxygen, nitrogen and sulfur compounds (ozone, oxidazote, ammonia, hydrogen sulfide,
mustard gases, etc.).

= Arsenic, metal and metalloid compounds (lewisite, chromium compounds, beryllium
compounds, etc.)

= Cyano-containing compounds (isocyanates, nitriles, etc.).

Among the symptoms, the leading place is occupied by disorders caused by irritant
(cauterizing) action on the mucosa and direct involvement of the lung tissue.
Local action: irritation, swelling, pain.



PeduiexkTopHbie peakuuu:
1. IlopakeHusi TKAHMU: CIIA3M MYCKYJIATypbl, Os1edapocnasm, JJapUHIoCcnasM, OpoOHXoCHa3M.

2. [lopaxenusi APyrux OpraHoB: pBoTa, pedQuieKTOPHOE allHOe, OCTAHOBKA CEPALIA, HAPYUICHHUE
AbIXaTEeJbHbBIX pe(IeKcoB.

Haubousee Tsiaxesiasa ¢gopma nmopaxkeHusi IbIXaTeJbHONW CHCTEMbI — XMMHYECKUN 0KOT (cpa3y
’Ke MOoCJie HeCKOJbKHMX BJ0X0OB): CIJIbHAA KOHLEHTPAalHus NMPUKUTAKINNX areHTOB (TOTaJbHbIN
HEKPO3, CHUKeHHe 00beMa JIeTKUX, CJU3UCTAasA CyXas JIOMKasi, a;1e0acTPOBOro OTTEHKA.

IlopaskeHue BepXHHMX OTHEJ0B — PHHO(MAPUHIOJIAPUHIO TpaxeuT. boje3sHs B TeyeHue 10 2
Hexeab. MecTHass cuMnTOMaTuka. B 0Oojiee TskeJBIX CIIy4asixX — HEKPOTHYECKHE HM3MEHEHHS
CJM3UCTBIX.

Haubosee Tsaxkenass ¢gopma mopaskeHusi — OCTPbIii OpoHXHUT. CHMITOMATHKA W3BECTHAA:
KalleJb, 3aTPYIHEHHOE IbIXaHHUe, TAXUITHO), NPU3HAKHK IM(U3eMbl U T.II.

BoJiee Ts:Kes10€ MOpaxkeHue — OCTPbIA OPOHXUOJIUT.

IIpu nopaxeHuu J1ero4yHo TkaHu — nHeBMOHMU U TOJIL.




Reflex reactions:
1. Tissue injuries: muscle spasm, blepharospasm, laryngospasm, bronchospasm.
2. Injuries of other organs: vomiting, reflex apnoea, cardiac arrest, respiratory reflex disorder.

The most severe form of the respiratory injury - chemical burn (immediately after several
breaths): strong concentration of cauterizing agents (total necrosis, reduced lung volume, mucosa
- dry brittle, alabaster-coloured.

Injury of the upper parts - rhinopharyngolaryngitis tracheitis. Disease for up to 2 weeks.
Local symptomatology. In more severe cases - necrotic changes of mucous membranes.

The most severe form of the injury is acute bronchitis. The symptomatology is known: cough,
difficult breathing, tachypnoea, signs of emphysema, etc.

A more severe injury is acute bronchiolitis.

If the lung tissue is affected - pneumonia and toxic pulmonary edema.




Hapymenue ¢pynkunu CCC
Ocnoenvle seugecmea, komopwie evizviearom nopaxcenue CCC

» Ilpomviuinennvie, C/X a0bt, 6bimoevie 10u1 (0eH3UH, PTOP, hochop, TOC, MBIIILAK, KOOAIDT,
XJop0eH30J u T.4., POC, cniupTthl, peHos, unanuabi, CO, cepoBoaopon)

» Pacmumenvusie u syncueomuvie 20bl (0aeaHAsI MOTAHKA, MYXOMOPbI, HANIEPCTAHKA, AKOHMT,
OejieHa, 3aMaHMXa, TyPMaH, CIOPbIHbS, sI/I TYeJl, CKOPITHOHOB, TAPAHTYJIA)

» Jlekapcmeennvie npenapamst (AAPEHOCTUMYJISITOPbI, AHAJENTHKH, CepAedHble ININKO3HIbI,
NMCUXOTPONMHBIE BEIIECTBA, TOPMOHAJIbHbIE MPeNaparhbl.

Haub6oJsiee yactbie mopaxkenus — OCCH, gucrpoduss muokapaa. UHorna rumnepreH3us,
THIIOKCHS.
Koraa \to Bce 00beqnHsIETCH — IK30TOKCHYECKUM HIOK.

Tpu tuna OCH:

Iepeuunwvtii__mokcukozennviii. PaHHAS TOKCHKOTEHHAsl CTAJAUsl OTPABJIEHUS] CBEPXBBICOKMMU
nozamu. beictpoe (MosiHueHocHOe) TeueHue. [Linoxo jgeuurcsa. Berpevaeres B 5% ciayyaes OCCH.

Bmopuunwviii_comamozennsiu__konnanc. Ilociae rmmmuHauuu saa B opranusm. Iloamoprannas
HEI0CTATOYHOCTh, AUCTPOdUUYecCKHMe H3MeHeHus1 Muorkapaa. BoiaBaserca B 20-30% cay4aes
OCCH.




Disorders of the cardiovascular system
The main substances that affect cardiovascular system

» Industrial, agricultural poisons, household poisons (gasoline, fluorine, phosphorus, tetraethyl
lead, arsenic, cobalt, chlorobenzene, etc., organophosphorous compound, alcohols, phenol,
cyanides, CO, hydrogen sulfide)

» Plant and animal poisons (death cup, fly agaric, digitalis, aconite, henbane, devil's-club, datura,
ergot, venom of bees, scorpions, tarantula)

» Medications (adrenostimulants, analeptics, cardiac glycosides, psychotropic substances,
hormones.

The most frequent injuries are acute cardiovascular failure, myocardial dystrophy.
Sometimes hypertension, hypoxia.
When it all combines, it's exotoxic shock.

Three types of acute cardiac failure:

Primary toxicogenic. Early toxicogenic stage of poisoning with ultrahigh doses. Rapid (peracute)
course. Poorly treated. Occurs in 5% of cases of acute cardiovascular failures.

Secondary somatogenic collapse. After elimination of poison into the body. Multiple organ failure,
myocardial dystrophic changes. Appears in 20-30% of cases of acute cardiovascular failure s.




Ixzomokcuueckuil uiok (60-75%). @opMupyercs B TeYeHUE HECKOJbKHUX YacOB, HHOIIA
1-2 cyTok.

1 cremenb: HeCTAOMJIIBHOCTH TIeMOAMHAMHYECKHX IOKa3zaregaed, AJl He HumKke 90,
osmuroypusi. UHTeHCUBHAs Tepanus J1aeT ObICTPbI CTONKUH 3PPeKT.

2 cTeneHb: 3aTOPMOKEHHOCTD, 0J1€THOCTh, THIOTEPMHUS, PEAKIUA HA MPOTHUBOMIOKOBYIO
Tepanuio 3ameneHa (uepes 6-12 yacon)

3 cTerneHb: AaHAJIOTUYHO 2 CTEeNEeHU, HO PeaKIMs HA JieYeHre 3aMelJIeHA U HeYCTOMYuBa
4 creneHb: HeoOparuMmbiid mIOK. KpaiHe Tskesnoe cocrosHue AJl nHuxke 70, nuaHos,

runorepmus, anypusi. IlporuBomokoBas tepanus Hed(pdexkTuBHa. JleraabHocTh 50-
70%.



Exotoxic shock (60-75%). Formed within a few hours, sometimes 1-2 days.

1%* degree: unstable hemodynamic indices, blood pressure not lower than 90, oliguria.
Intensive therapy gives a rapid sustained effect.

274 degree: lethargy, pallor, hypothermia, response to antishock therapy is delayed (after
6-12 hours)

3rd degree: similar to 2"? degree, but response to treatment is slowed and unstable

4 degree: irreversible shock. Extremely severe condition, blood pressire below 70,
cyanosis, hypothermia, anuria. Antishock therapy is ineffective. Lethality 50-70%.



Hapyumenue TpaHCIOPTHOM PyHKIUU KUCJI0POAA

Annacmuueckas_anemus, 00pPa30BaHUe HECMOCOOHBIX CBA3BIBATH KHCJA0pPOA GopM reMorsiodumHa

(kapOoxcu, cyabda, Mer).

Hawu0oJ1ee u3BecHbI:

* CBHHEIN, XJIOPOPraHUYeCKHe MeCTUIHAbI, 0EH30J1.

* TI'pudsr ACIIEPTUJIIIOC u ®YCAPUYM.

* MbpllIbAK, HHUTPOCOCAMHEHHS, THMAPA3HUH Npou3BOAHBLIC (Qocdopa, yKCycHas ICCeHUMS,
NMEPMAHTAHAT KaJMsl, JIEKAPCTBA XMHUH, CYJb(aHuIaMUIbI),

°* Aabl KMBOTHBIX (mYeaaaa, KapakypT, CKOPIHHMOH, 3MeH) BbI3bIBAIOT  OCTPBIH
BHYTPHMCOCYAMCTBIN IeMOJIN3.

BropuyHble NPUYHHBI TEMOJIM3A: NEPeJTUBAHUE HECOBMECTUMOM KPOBH, BBEICHHE
THNOTOHUYECKHUX KMIKOCTEeH, 00IIMPHBbIE 0KOTM MOKPOBHBIX TKaHel, cuHApoM [[BC

Hapywienue mpancnopma 02 — xkapookcuremorsiioounn (CO).

Boiaeasor S rpynn coexuHeHun:

» Hurtpocoeaunenusi (HUTPUTHI, HUTPAThI, OKCHABI a30Ta, THT)

» AMHHOCOeIMHEeHHA (AHUJIMH 1 T.IL.)

» Oxucauresu (MepMaHTaHAThI, XJIOPATHI, HA(PTAJIMH)

» OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE KpacuTe M (MEeTUJIEHOBBI CHHUIA U TP.)

> JlekapTcBeHHBbIE penapaTbl (HUTPONINIIEPUH, HOBOKAMHAMU/, CYJIb(paHUIaMHIBI U JP.)



Disorder of oxygen transport function

Aplastic anemia, formation of hemoglobin forms unable to bind oxygen (carboxy, sulfo, meth).
The best known:

* Lead, organochlorine pesticides, benzene.

* ASPERGILUS and FUSARIUM fungi.

* Arsenic, nitro compounds, hydrazine phosphorus derivatives, acetic essence, potassium
permanganate, drugs quinine, sulfonamides),

 animal poisons (bee, malmignatte spider, scorpion, snakes) cause acute intravascular
hemolysis.

Secondary causes of hemolysis: transfusion of incompatible blood, administration of hypotonic
fluids, extensive burns of covering tissues, disseminated intravascular coagulation syndrome

02 transportation disorder - carboxyhemoglobin (CO).

Five groups of compounds are distinguished:

Nitro compounds (nitrites, nitrates, nitrogen oxides, trinitrotoluene)
Amino compounds (aniline, etc.)

Oxidizing compounds (permanganates, chlorates, naphthalene)
Oxidation-reduction dyes (methylene blue, etc.).

Drugs (nitroglycerin, novocainamide, sulfonamides, etc.)

YVVVY



Hapyuwenue KKT u nomxkeny1ouHou xKejie3bl HAUMEHee U3Y4YeHbI.

(I)yHKHI/IOHaJ'ILHbIe HapylieHus OﬁyCJIOBJ'IEHI)I JeliCTBHEM TOKCHMKAHTAa T.H. (l)yHKIII/IOHaJ'ILHOFO
Aaa.

BTopuunble paccTpoiicTBa — MeCTHble (aKTOpbl: HApylIeHHMe NMUTAHHUS, BOIAHO-JIEKTPOJIM-
TUY€ECKOro 0ajlaHca, HapylleHue MUKPOIMPKYJISIIHNH.

IlepopanbHble OTPaBIeHHUS NPUKUTAIOIIMMHA SIIAMHU CONMPOBOXKIAAETCHA XUMUYECKUMHU 0KOTaM#
POTOIVIOTKH, MUIEBOAA, Keaylka. B TsukeabIX cay4dasix — 12-TUNepCHOW KMIIKM M BEPXHHUX
OT/1€JI0B TOHKOI0 KUIIIEYHUKA.

IlepopanbHoe oTpaBiieHHE CIUPTAMH — OCTPBIN FACTPUT, FTACTPOIHTEPHUT.

PTyTh BBI3BIBAa€T CTOMATHT W XuUMH4Yeckuil oxor BepxHux otaejoB KKT, a mopakenue
KHIIIEYHUKA — A3BbI 1 KPOBOTEYEHUS PA3JTUYHBIX OT/I€J10B KUIIIEYHUKA.

Penxo nmpu oTpaBieHUsIX BCTpedaeTcss OCTPhIil mankpeatutr. Haubosiee H3BECTHO OTpaBJieHHE
3TaHOJI0M. VI3 KMBOTHBIX $I/10B — 51/ CKOPIIMOHA.




Gastrointestinal and pancreatic disorders are the least studied.
Functional disorders are caused by the action of a toxicant, the so-called functional poison.

Secondary disorders are local factors: nutritional disorders, water-electrolytic balance,
microcirculatory disorders.

Oral poisoning by cauterizing poisons is accompanied by chemical burns of the oropharynx,
esophagus, stomach. In severe cases - 12 duodenum and upper small intestine.

Oral alcohol poisoning - acute gastritis, gastroenteritis.

Mercury causes stomatitis and chemical burns of the upper gastrointestinal tract, and intestinal
injury - ulcers and haemorrhages of various parts of the intestine.

Acute pancreatitis is rare in poisonings. The most known poisoning with ethanol. Of animal
poisons - scorpion venom.




Tokcuveckoe nmopaskeHue neveHU
Tenamonamusa 1 cmenenu

MuHuManbpHbIe KIWMHWYECKUE Tpu3Haku. MHOrma oHM OTCyTCTBYIOT. HeoOXomuMmbl JTOMIONHUTEIBHBIC
o0ciieioBaHus (AKTUBHOCTH psAjia PEPMEHTOB U T.11.)

Tenamonamus 11 cmenenu

OTYeTIUBO BBIPAKEHHBIC KIMHUYECKHE IPU3HAKH MOpakeHHWs IedyeHu (0o B mpaBoM IMojapedepbe,
MEYCHOYHbIC KOJMKH. YBEJIWUCHHE OpraHa, >KelTyXa, TIeMOoppardueckuid cuHapoMm). HM3MeHeHBI
MoKa3aTesiv ee (PyHKIUH.

Tenamonamus 111 cmenenu

Pe3ko BbIpaKEHHbIC TMPU3HAKKA TMOpPaXEHUs COOCTBEHHO TME€UEHM (TemaroMeraius, >KeJaTyxa,
JUCIIETICUYECKUN U TEMOPPArUYE€CKUI CUMIITOMBI).

OtmeuaeTcs nedyeHouHas sHiedanonarus (Bo30yxaeHue, OyHHbIM Opend, comop, Koma).

ITprunna remaronaruu 111 creneHn — MacCUBHBIN HEKPO3 TEMATOLIUTOB.

MakcumanbHas BblpaxkeHHOCTh OITH HaOmromaercss B KoHile 1-o#f, peke B Haualie 2-0oMl Helnenu
nopaxenus. Ho mHoraa ecth MOTHUEHOCHBIE (DOPMBI B KOHIIE 2 U Hadajie 3 CyTOK.



Toxic liver injury
1" degree hepatopathy

Minimal clinical signs. Sometimes they are absent. Additional examinations are needed (activity of
several enzymes, etc.)

2™ degree hepatopathy

Clearly pronounced clinical signs of liver injury (pain in the right subcostal area, liver cramps. enlarged
organ, jaundice, hemorrhagic syndrome). The indices of liver function are changed.

3 degree hepatopathy

Pronounced signs of liver injury (hepatomegaly, jaundice, dyspeptic and hemorrhagic symptoms).
Hepatic encephalopathy (agitation, violent delirium, sopor, coma) is noted.
The cause of 3™ degree hepatopathy is massive necrosis of hepatocytes.

Maximum severity of acute kidney injury is observed at the end of the 1st, rarely at the beginning of the
2nd week of the poisoning. But sometimes there are peracute forms at the end of the 2nd and early 3rd
day.



ITeuenounas koma umeer 4 craguu

Cragun Hapyumienue ncuxuku PaccrpoiicTBa nBUKEeHUS
IIpexoma Crpax, TPeBOra, HeMoTHUBHpPOBaHHOe | Hepe3kue HapyumieHusi KOOPAMHAIMH TPEMOP
NnoBeJieHNe, 3aTpPylHEHHE OPHEHTUPOBKH, | OTCYTCTBYET WJIM CJIA00 BHIPAXKEH.
anarusi, paccrporcra cHa. Ilcuxo3a Her
PazBuBa- Ilcuxo3. Diidopus, COHJIMBOCTD, | TpeMop  BbIpa:keH, JIETKO  NPOSIBJISIETCS.
jomasicss Koma | H€aACKBaTHOe NOBe/leHNe, Je30pHeHTanus, OT14eTiIMBBIE HapyLUIeHMS KOOPAMHALMH
OyiiHblii Open JABHKEHUS
Crynop CoHIMBOCTD, comnop, nepuoabl | TpeMop BbIpaxkeH HO C TPYAOM BbISIBJISIETCH M3-
IICUXOMOTOPHOT0 BO30y:xkJAeHUsl. Peaknusi Ha|3a  HeClOCOOHOCTH  OOJBHBIX  BBINOJHATH
00J1b COXpaHeHa KOMAaH/Hble JBM:KeHHsl. PHUIrHMIHOCTH MBIIIII,
NMoBbIlIeHHE pedieKCOB, MUOKJIOHHS
KoMma Co3nanus HeT. Peakniuu Ha 00.1b HeT Tpemop He BbIsiBisieTCSl. PUTMAHOCTHL MBI

KOHEYHOCTEel W 3arbLIKAa. IaTOJOrHYecKue
cTonHbie peduiekcbl. UHOrma xBararejabHbIN HIH
X000TKOBBIN peduiekcbl. 3pavyKM PpaclIMpEHbl.
Peakuuss Ha cBeT W POroBHYHBbIN peduiexc
noaasJieHbl. Ilapanuu cpunkrepoB. OcTtaHoBKa

AbIXaHUA.




Hepatic coma has four stages

Stages Mental disorder Movement disorders
Precoma Fear, anxiety, unmotivated behavior, difficulty | Some impairment of coordination. Tremor is
in orientation, apathy, sleep disorders. No | absent or weakly expressed.
psychosis
Developing Psychosis. Euphoria, drowsiness, inadequate | Tremor is pronounced, easily manifested.
coma behavior, disorientation, violent delirium Distinct impairment of coordination
Stupor Drowsiness, sopor, periods of psychomotor | Tremor is pronounced but hardly detectable due
agitation. Reaction to pain preserved to patients' inability to perform command
movements. Muscle rigidity, increased reflexes,
myoclonia
Coma No consciousness. No reaction to pain Tremor is not detected. Rigidity of muscles of

extremities and occiput. Abnormal foot reflexes.
Sometimes grasping or snout reflexes. Pupils are
dilated. Reaction to light and corneal reflex are
suppressed. Sphincter paralysis. Respiratory

arrest.




[lepkyrannoe Bozaeiicteue OB ycTymaer TOJIbKO HHIaJSIHMOHHOMY IO 4YaCcTOTE M MO
nocaeacreusiM. Peike B ObITOBBIX yciaoBusix. B pesdyiabrare koHrakra koxu ¢ OB mociaexnue
BcacbiBawTcsa. Haubosiee 3ppekTHBHO M OBICTPO BCAaChIBAKWTCH KUpopacTBopumbie OB, pexe u
Xy2Ke — BOAOPaCTBOPUMBIE.

OcHoOBHBIE BHAbI OPAKEHU:
» XHMHYECKHIi 0KOT;
» Crnenuduyeckue n3MeHEHUsI;
» Tpoduueckue n3MeHeHU:
> JlepMaTHUTBI U IPyTrue TOKCHYECKHEe H TOKCHUKO-AJIJIEPrudecKue mopakeHusl.

HauboJibiee 3Ha4YeHUE UMEKOT XUMHYECKHE 02KOTH.

HNcrunHbIe 0:XrM BbI3bIBAOTCA OB, cioco0OHBbIMU OBICTPO BbI3BATH OMEPTBEHHE TKaHEM.
Kunaccupukanus 0xK0rop rtakas ke, Kak U Tepmudeckux. Ilpum aeiictBuM ra3oB U mapoB —
MOBEPXHOCTHBIEC 0KOTH, IPH ICHCTBUU KANEJbHO-KUIAKNX (GopM — riryOoKuUe.

IloBepXHOCTHBIE 0KOTM NPOABJIAKTCH 00/1b10, runepemueit, orekoM. Ilpu 2 crenenm
0K0T'0B — IIy3bIPH.

IIpu riry0OKHUX 0K0rax KUCJI0TAMHU — 00pa3yeTcs MJIOTHbIN HEYYBCTBUTEIbHbIN C TPYIL..

IIpu oxorax meao4yamMu CONPOBOXKAAETCH 0ojiee BHIPAKEHHBIM OTEKOM, 2 NMOBEPXHOCTh
0K0ra MbLIbHAA HA OIUYIIb.



Percutaneous exposure to PS is second only to inhalation in frequency and consequences.
Less frequent in household conditions. As a result of skin contact with PS, the latter are absorbed.
Fat-soluble PS are absorbed most effectively and quickly, water-soluble ones are absorbed less often
and worse.

Main types of injuries:
» Chemical burns;
» Specific changes;
» Trophic changes;
» Dermatitis and other toxic and toxic-allergic injuries.

Chemical burns are the most important.

True burns are caused by PS that can quickly cause tissue necrosis. The classification of
burns is the same as thermal burns. In the action of gases and vapors - surface burns, in the action
of droplet-liquid forms - deep.

Superficial burns are manifested by pain, hyperemia, edema. The 2" degree burns -
blisters.

Deep acid burns result in a dense, insensitive scab.

Alkaline burns are accompanied by more pronounced edema, and the burn surface is
soapy to the touch.



Cnenuduyeckue mopa;keHusi — MPOLECChl HE TOJbKO BOCHAJMTEJIbHOr0, HO U MHOIO
Xapakrepa.

Tak, NpM HHTOKCHMKANUAX HA0B C XOJIMHOJUTUYECKHUMHU CBOMCTBAMH, Y KOKHU
0TMEYaeTcsd CyXocThb, runepevMus. Ecau  sabl aHTHUXOJIMHICTEPA3HOM Ipynnbl — THIEPruapos,
JIOKAJIbHbIe MUOGDUOPHILISALMH.

IIurMeHTALMSA KOKYU NPU MOPAKEHUHU CEPedPOM, THIKEJIbIMUA METAJLIIAMH.

AJutonienMsi NMPHU OTPABJICHHUH TAJLJIHEM.

Crneuuduueckue MmopakeHUss MOIYyT HMETh BOCHAJIMTEJIbHBIA  XapaKkTep H
NEeCTPYKTUBHbIMN.

Xnopalme PasBUBAOTCHA MOA BJIMAHHCM JIUTC/JIBHOI0O KOHTAKTa € XJIOPOM, 6p0MOM,
ﬁOI[OM, MaAaIlIUMHHBIM MaCJI0OM.

JlokajibHbIe TpouyecKkrue H3MEHEHHUs PA3BUBAKTCH NPH OCTPLIX OTPABJCHHUAX B
(opme npoJieskHEHd y JJIUTETHbHO 00€31BUKEHHBIX 00JIbHBIX B COMATOTeHHOM (pa3e oTpaBjieHUsA

"



Specific injuries are processes of not only inflammatory, but also of other nature.

Thus, in intoxication of poisons with cholinolytic properties, the skin shows dryness,
hyperemia. If poisons are of anticholinesterase group - hyperhidrosis, local myofibrillation.

Pigmentation of the skin when affected by silver, heavy metals.

Allopecia in thallium poisoning.

Specific injuries may be inflammatory and destructive.

Chloroacne develops under the influence of prolonged contact with chlorine, bromine,
iodine, machine oil.

Local trophic changes develop in acute poisoning in the form of bedsores in long-term
immobilized patients in the somatogenic phase of poisoning

\ i

\W .




Hapymenue romeocrasa

Tsaxensnie gopma orpasiieHus J1006IM OB conpoBoxaeTcss HapyueHHeM roMeocTasa B 06enx pazax
orpasJieHusi. Ho Kak npaBu/io 3T0 BTOPUYHBIE NIOPAXKEHUS U TOJbKO 04Y€Hb PEAKO ITO CBA3aHO € NMEPBUYHBIMH
MEXaHM3MAMHU JeHCTBUS TOKCHUKAHTOB. Tak, mnpu oOTpaB/JieHMH KHCIOTAMH WJIHM LIEJOYaMH JIOTUYHO
NPEINOJI0KUTh Pa3BUTHE ALUA03a MM AJIK0JI03A.

Jumeiinasn nuxopadka pa3BUBAETCA MOCJe NHIAJALIMH MAPOB HEKOTOPBIX MeTAa/LUI0B (IMHK, cepedpo,
OepuJLIMid, KOOAJILT, HUKEJIb).
Kaunuka: 4epe3 3-6 yacoB 0eCCHMIITOMHOIO Te4eHHs] - CJa0OCThb, IoJIOBHast 00JIb, Kallejidb, , 03HO0 C
NOBbILIEHHEM TeMIueparypbl 1038-42, moxxkeT ObITH pBOTa, Open, kKoma. Jluxopaaka aiaurca 6-10 yacoB 3arem
NMPOJIMBHOM MOT ¥ CHUKEHHE TeMIIEPATYPbI 10 HOPMBbI.

IHoBbllIeHHEe TeMIepaTrypbl 4acro ObIBaeT INPH NOPANKEHUHM PA3APAKAIMUMH W YAYIIAOUWUMH
sinamu, npu passutuu TOJI

IIpuMep runeprepMuu HEHTPAJIBLHOIO TeHe3a ABJSETCH Juxopaaka npu orpasiennu CO (B cBsi3u ¢
0TEKOM MO03ra).

CHukeHue Temmepatrypbl  ObiBaer peske. JIMmb HMHOIA OHO CJOYKHUT THINHMYHBIM IPUMEPOM
orpasienusi. Hanpumep, rumorepmusi B HayaabHOl (ase orpaBienus TIC (pe3yJbTar HapylIeHUsA
MHUKPOUUPKYJISUUHN NPH IK30TOKCHYHOM LIOKe. ITO HOCUT B OCHOBHOM BTOPHUYHBIM XapaKrep.

JABC omnacHoe ocJioxkHeHue npu orpasieHuu. [Ipuyunsl JIBC: MoK, 0CTPBIA COCYIUCTBIN IeMOJIN3,
THKeJIble TPAaBMbI U 0/KOTH, FTeHEPAJTU30BAHHbIC HH(peKInu.

B mnoscenHeBHoM :xu3HM [IBC 4acto HaOawaaeTcsi nMpW OTPaBJICHMH NPHKUTAINMMH SIaAMU
(YkcycHasi 3CCeHUUsl, XJIOPMPOBAHHBIMH YIUIEBOAOPOAaMH), YyKycaMu 3Meld, mnopaxkenuun DOC (pexe),
ncuxopapmMaKoJ0ru4ecCKMMHU MpenaparamMmu.



Homeostasis disorder

Severe form of poisoning with any PS is accompanied by a violation of homeostasis in both phases of
poisoning. But as a rule, these are secondary injuries and only very rarely are associated with the primary
mechanisms of action of toxicants. Thus, in poisoning by acids or alkalis it is logical to assume the development of
acidosis or alkolosis.

Foundry fever develops after inhalation of some metal vapors (zinc, silver, beryllium, cobalt, nickel).
Clinic: after 3-6 hours of asymptomatic course - weakness, headache, cough, chills with fever up to 38-42, may be
vomiting, delirium, coma. Fever lasts for 6-10 hours, then there is sweating and the temperature drops to normal.

Fever often occurs when affected by irritating and asphyxiating poisons, when toxic pulmonary
edema develops.

An example of hyperthermia of central genesis is fever in CO poisoning (due to cerebral edema).

A decrease in temperature is less common. Only sometimes it serves as a typical example of
poisoning. For example, hypothermia in the initial phase of tetraethyl lead poisoning (the result of
microcirculatory disorders in exotoxic shock. This is mainly of secondary nature.

Disseminated intravascular coagulation is a dangerous complication of poisoning. Causes of DIC:
shock, acute vascular hemolysis, severe injuries and burns, generalized infections.

In everyday life DIC is often observed in poisoning with cauterizing poisons (acetic essence,
chlorinated hydrocarbons), snake bites, organophosphorous compound poisonings (less frequently),
psychopharmacological drugs.



bJiarogapro 3a BHUMaHueE
Thank you for your attention
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