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BBeaenue
Introduction



ToxkcnyecknMu NMpeACTABUTEIAMH 3TOW IPYNIIbI ABJISIOTCH:
1.MeTaJiibl: MBIIIBSK, PTYTh U JP.
2.0/1IeMEeHTOOPraHM4YeCcKre COCAUHEHHUSI: CEePOOpPraHuvYeckre (CEPHUCTBIA  MIIPHT),

a30TOOpPraHuvYeckKue (a30TUCThIN UIIPUT), MbIIIbAKOPraHUYECKHE (APCHHBI), OPraHUYECKHUE OKUCHU
U MEePEeKUCH

3.l'a;10reHU3MPOBaHHbIE APOMATHYECKHUE YIVIEBOAOPOAbI: JTUOKCUHBI H JIP.

4.Cy10kHbIE TreTepoluKJINYecKue CoeTuHEeHUs

S.beJ/IkOBbI€ TOKCUHBI: PULIUH U AP.

OcHOBHBIMU (pOpMaMU HAPYILIEHHH CO CTOPOHBI O60mum B neiicreun OBTB
OPraHOB M CHCTEM, BOBJIECYECHHBIX B TOKCHY€CKUIl 3TOM I'PyNIbI HA OPraHU3M
MPoLece, ABJIAKTCH: SIBJISIFOTCSI:
a) BOCIIAJIMTEIbHO-HEKPOTUYECKUE U3MEHEeHMS, . MeJICHHOe, NMOCTENECHHOE
0) yrHeTeHHe MPOLEeCcCOB KJICTOYHOI0 AeJICHUS, pPa3BUTHE OCTPOH HHTOKCHKAIIUU
B) IiIyOoKHe paccTpoiicTBa (PyHKUMH BHYTPEHHHX (MpoaoIKMTEIbHBIH CKPBITHIN
OPraHoB. Nepuon)

) U3MEHEHHUS CO CTOPOHBI BCeX
OPraHoB U TKaHeu




Toxic representatives of this group are:
1.Metals: arsenic, mercury, etc.
2.0rganoelement compounds: organosulfur (sulfur mustard), organo-nitrogen (nitrogen
mustard), arsenic-organic (arsine), organic oxides and peroxides
3.Halogenated aromatic hydrocarbons: dioxins, etc.
4.Complex heterocyclic compounds
5.Protein toxins: ricin, etc.

The main forms of disorders of the organs and The common effects of poisonous
systems involved in the toxic process are: and highly toxic substances of this
a) inflammatory-necrotic changes, group on the body are:
b) suppression of cell division processes, . slow, gradual development of
¢) profound disorders of internal organ function. acute intoxication (long latent
period)

. changes in all organs and
tissues




Bonpoc 1. Unpurtsl
Question 1: Mustard gas



becuBeTHast :KHIKOCTH € 3al1aX0M YECHOKA MJIU FOPYMIbI.

TexHu4YecKkuil MIPUT — TEMHO-KOPUYHEBasl, C HENIPUATHBIM 3aI1aX0M.

HNnpur Jierko pacreopsiercsi B OpraHu4ecKuX pacTBopuTe/IsX.

Bceiencreue HEKOTOPOM MNOBEPXHOCTHOM AKTHUBHOCTH OH YMEHbUIACT IIOBEPXHOCTHOE
HATSI2KEHHE BOAbI M B HEOOJIBION Mepe PACTeKAeTCs M0 Hell TOHKHUM CJI0eM, KaK IUVIEHKAa MacJia.

Nnput 3HepruyHo pearupyer ¢ XJOPUPYIOIIUMHU U OKHCJISIONIUMHA areHTamu. Tak Kak npu
3TOM O0pPa3ylTC HETOKCHYHbIC NPOAYKTHI, YKA3aHHbIC BbILIE PEAKIMH HCHOJb3YHOT IS
ero Jaerasanum.

Ilomagass Ha KoKy OBICTPO BcachiBaeTcs: M y:ke 4epe3 10 MmuHyT B KpoBu. MakcumasibHas
KOHIIEHTPAIUs B KPOBHU 4epe3 1 yac.

B TkaHsX opranu3Ma HauOOJIbIIASE KOHIEHTPAUU UIIPUTA B Jierkux, 3arem B LHHC (B 10 pa3
MeHbIIIE) M elle MeHblIe B MeYeHH M mnouykax. CBsi3aHO 3TO0 ¢ POACTBOM HIPUTA K
COCIMHUTEJIbHON TKaHbIO, 2 KoHIeHTpauusa B [IHC cBsa3ana ¢ ero munuaopuibHOCTHIO




A colourless liquid with a garlic or mustard odour.

Technical mustard gas is dark brown, with an unpleasant odour.

Mustard gas is readily soluble in organic solvents.

Due to some surface activity, it reduces the surface tension of water and, to a small extent,
spreads over it as a thin layer like a film of oil.

Mustard gas reacts vigorously with chlorinating and oxidizing agents. As it produces non-
toxic products, the above reactions are used to decontaminate it.

On contact with skin, it is rapidly absorbed and within 10 minutes in the blood. The
maximum concentration in blood is after 1 hour.

In the tissues of the body the greatest concentration of mustard gas in lungs, then in CNS (10
times less) and still less in liver and kidneys. This is because of the affinity of mustard gas to
connective tissue, and concentrations in the CNS are related to its lipidophilicity




O0meTokcnYecKue ABJICHUSA

OO0yc/10BJIEHBI:
» JlelicTBHEM si1a HA KJIETKH
> JlelicTBHEM BTOPHYHBLIX (DAKTOPOB, ONMOCPEIOBAHO Yepe3 HEPBHYID W JIHIOKPHHHYIO
CUCTEMbI, a2 TaK:Ke 00YyCJIOBJIEHO MACCOBBLIM MOCTYILJICHMEM B KPOBOTOK NMPOAYKTOB pacmana
TKAHeH

OcHOBHas poJib B PA3BUTHHA MHTOKCUKAIIUU — MOPAKEHUE TKAHEH, KIETOK

IIpe:kne Bcero yruHeralwTcs AbIxaTejibHble (epMeHTbl, (MPUYMHA PE3KOr0 CHUKEHUS
(pusnyeckor padoTOCIIOCOOHOCTH).

Yruerenue apyrux (QepMeHTHBLIX CHCTeM MNPHUBOAMT K MOJHOW /e30praHu3alnuu
MeTa00JIMYeCKHUX MPOECCOB KJIETKH.

Bv1600: MIPUT OTHOCUTCH K S1/1aM MOJIUTPOINHOIO THUIIA IeHCTBUS, CIIOCOOHOT0 BMEIINBATHCH B
Pa3Ho00pa3HbIe MPOHECcChHl MEeTA00JIU3MA HA PA3JIMYHBIX YPOBHSIX:

> 0JIOKHPYIOT BCe CTYNEHH Mepeaadyn reHeTnueckoii mHGopMannu B KJIeTKe;

> BJIMsIET HA DHEPreTHYECKHe MPOoIecchl KJIETKH;

> B3auMMO/IeiCTBYeT ¢ KOMIIOHEHTAMH MeMOpaH, HAPylIasi TPAHCIOPT HOHOB OPraHMYeCKHX
BelleCTB.



General toxic effects

Caused by:
> The effect of the poison on the cells
> The effect of secondary factors, mediated through the nervous and endocrine systems, as well
as the mass entry of tissue breakdown products into the bloodstream

Tissue and cellular injury play a major role in the development of intoxication.

First of all, respiratory enzymes are inhibited (cause of a sharp decrease in physical
performance).

Inhibition of other enzyme systems leads to complete disorganization of the metabolic
processes of the cell.

Conclusion: mustard gas is a polytropic type of poison, capable of interfering with a variety of
metabolic processes at different levels:

> block all stages of genetic information transfer in the cell;

> affects energy processes in the cell;

» interacts with membrane components, disrupting transport of organic ions.



Kinununka nmopaskeHusi MNpuTamMu

MectHOEC MecTHOe JelicTBHEe NPUBOAMT K Pa3sBUTHI0 CHMITOMOB BOCIHAJCHHS
nelcTBHUE MOKPOBHBbIX TKAHeM
IMpoucxoauT Npu UHrAJALUM NIAPOB UIIPHUTA.
MaJible KOHUEHTPAUU HE OKA3BIBAKT Pa3IpaKalliero AeicTBuUsd,
BbICOKHME KOHIEHTPALMH BbI3bIBAKOT BHAYAJIC YHXAHUE.
CKpBITHIN NEPUO/ COCTABJIAET OT 2 10 6 4. — IPH THAMKEJIbIX U CPeIHel
THAXKECTH MOpakeHUusAX U 0oJiee 12 yacoB — npu Jerkux ¢popmax orpaBJieHUs.
BuayaJie nposiBiasitorca npusHaku Bocnajienus B/AIL, a 3arem u Huaxe
JieKalme oTaebl.
Hauyajio mnopakeHusi Xxapakrepu3yercsi MNOSIBJCHHMEM CHMIITOMOB
peHura, ¢apuHruTra, JapuHrura. B Jerkux caydasx ITHM @ H
Opransl OrpaHM4YUBaeTCH.
AbIXaHUA

Iopaxenue cpexHed THANKECTH XAPaKTEepPU3yeTCHd IPOSABJICHUEM
TPaxeoOpOHXHUTa (MYYUTEJbHBIN KallleJb BHaYyaJje CyXoM, a 3areM C
Bbl/IeJIECHHEM THOMHOM MOKPOTHI, 00,14 32 rpyauHoi). O01ee HeaoMOraHue,
noBbimenue t° Tena g0 39°. Beiznoposiaenue yepes 30-40 qHeid.

Ipu Tskeiom nopazkeHuu cUMNTOMBbI mopaxkenus /Il oryeriuBo
BbIpaxkeHbl Ha 2-¢ cyTkd. Ilpum kamuie oraejsercas OOMJIbHAS CJIU3MCTO
THOMHAsI MOKPOTAa, B KOTOPOM OOHAPY:KMBAKTCS IUICHYATble 00pa30oBaHUS
(mceBroMmeMOpaHo3HbIi OpoHxuT). Ha 2 cyTKH MOXKeT OBITH CMEPTh.




Clinical picture of mustard gas poisoning

Local effect

Local effect leads to the development of symptoms of tissue inflammation

Respiratory
organs

Occurs by inhalation of mustard gas vapours.
Low concentrations have no irritant effect, high concentrations cause
sneezing at first.

The latent period lasts from 2 to 6 hours - in severe and moderate
cases and more than 12 hours in mild forms of poisoning.

Signs of inflammation of the upper airways appear first, followed by
the lower respiratory tract.

The onset of the affection is characterised by the appearance of
symptoms of renitis, pharyngitis, laryngitis. In mild cases it is limited to this.

A moderate poisoning is characterised by tracheobronchitis (an
agonising cough, initially dry and later with purulent sputum, pain behind
the sternum). General malaise, increase in body temperature to 39°.
Recovery after 30-40 days.

In severe cases, symptoms of airway injury are clearly evident on the
2nd day. Coughing produces a copious, mucopurulent sputum, which shows
a film-like mass (pseudomembranous bronchitis). On the 2nd day death may
occur.




Opranbi
AbIXaHUS

IHpuyuna  rubeau  (mOoMUMO  pe30pOTHMBHOIO  JEHUCTBHUSA) —
Pa3BUBAKOIIAACH OPOHXONMHEBMOHUS, IEPEPACTAIONIAA B TAHIPEHY JIETKHUX.

Y  nepeHecmiMx — OTpaB/ieHHe  HAOJIIOOAOTCA  XPOHHYECKHE
BOCHAJIMTeNbHbIe npouecchl B JIII, penuauBupyromue 0poOHXONMHEBMOHMH,
OpOHXO03KTaTH4YeCKas 00/1e3Hb, IM(pHu3eMa Jerkux.

Bynyun  kaHUOeporeHoM, MIPUT  CYHIECTBEHHO  YBeJHYHMBAET
BEPOSITHOCTH 3200/IEBAHUS PAKOM JIETKHX.

HHopaxenne a3

Haﬁ.]]lOZ[aeTCﬂ KOHBIOHKTHUBHUT.

Ckpvimulit nepuoo 1-S 4yacoB, mocjie 4ero mnOSIBJSIETCS OLIYUICHHE
lecKa B IJIa3axX, ’UKEHHE M pe3d B IIa3axX, CBEeTO00sI3Hb, CJIe30TeYeHHue,
runepeMus U OTEK CJU3UCTON BeK. BoinoposieHue yepes 6-15 quei.

IIpun BoO3aelicTBMM B 00jiee BBICOKOM KOHIECHTPAMU IOPAKACTCH
POroBHMIIA IVIa3a, T.e. PA3BHUBACTCH KEPATOKOHBIOHKTUBUT. Yepe3 5 cyrTok
BOCIHAJIMTEbHbIC ABJICHUS MOCTCNCHHO CTUXAKT, HO BHI3I0OPOBJICHUE MOXKET
3aTAHYThCH Ha 2-3 Mecsua.

Kapruna msoicenozo nopasxcenusn ria3 HadM0OIaeTCHd NPU NONATAHUH
KUAKOr0 unputa. CKpbITHIA NMEepPpHOI He MpeBbIlaeT 3-X 4acoB, U Mpouece
MPOTEKAET MO THUIIY CEPO3HOI0, a 3aTeM I'HOMHO-HEKPOTHYECKOr0 U THOMHO-
reMOpparu4ecKoro BoCrnajaeHus.

B  cayyasx — THKeJBIX — MOPAXKEHHH  MOXKET  BO3ZHUKHYTH
NaHoQTAJIBMHUT, B pe3y/ibTaTe KOTOPOI0 HACTyNaeT rudenanb riasa. B ciayuyae
0JIAarONPUATHOI0 MCX0AA OCTAHYTCH PyOUbI.




Respiratory
organs

The cause of death (in addition to the resorptive effect) is the
development of bronchopneumonia which develops into lung gangrene.

Chronic inflammatory processes in the respiratory tract, recurrent
bronchopneumonia, bronchiectatic disease, pulmonary emphysema are
observed in survivors of poisoning.

As a carcinogen, mustard gas significantly increases the likelihood of
lung cancer.

Eye injury

Conjunctivitis is observed.

A latent period of 1-5 hours, after which there is a feeling of sand in
the eyes, burning and stinging of the eyes, photophobia, lacrimation,
hyperemia and swelling of the eyelid mucosa. Recovery after 6-15 days.

When exposed to higher concentrations, the cornea is affected, i.e.
keratoconjunctivitis develops. After S days the inflammation gradually
subsides, but recovery may take 2-3 months.

A clinical picture of severe eye injury is observed with ingestion of
liquid mustard gas. The latent period does not exceed 3 hours, and the
process proceeds as serous and then as purulent-necrotic and purulent-
hemorrhagic inflammation.

In cases of severe injury, panophthalmitis may occur, resulting in the
death of the eye. In the case of a favourable outcome, scars will remain.




IHopaxenue
KOKHU

Pa3BuBaercsi npu BO3AEHCTBUM HIIPUTA KAaK B NMapo00pPa3HOM, TaK B
KANEJbHOKUIAKOM cocToOsHUM. OCHOBHasi Macca fi/a BCachbIBaeTcs uYepes
IPOTOKHM IMOTOBBIX M CAJBHBIX ’KeJjie3, BOJOCAHBIX (osutukynoB. Haundomee
YYBCTBUTEJIbHBIMH SIBJISIIOTCH HEKHbIC YYACTKH KOXKH.

CUMITOMBI TOPAXKEHUS MOABJIAKTCH MOCJHE CKPbIMO20 nepuooda,
NMPOIOJIKUTEIbHOCT KOTOPOro or S g0 15 4acoB — mnpu [JAedCTBHH
MapooOpPa3HoOro MIpuTa u 4-6 4acoB — NMPHU NMONMAJAHUM KUTKOT0 UIPHUTA.

Craguu nmopakeHus:

I — spuTemaro3nas

II — Oysuie3nas

III — 13BeHHO-HEKpOTHYEeCKasA

YeTko Bce TPH CTAAUM OBIBAKOT JIMIIBb B CJy4Yae BO3AeHCTBHS UIIPUTA B
KaIleJbHOKUIKOM COCTOSTHUH.

IIpu nopaskeHuMm nNapooOpa3HbIM BeNIECTBOM MOXKeT HAOJIIATHCSA
pa3BUTHE TOJbKO 3PUTEMbI, KOTOPasl 4Yepe3 HeAeJI0 NPOINajgaeT, a Ha ee
MecTe COXPaHsieTCsl BbIPA’KEHHAs] MUTMEHTALMS.

IIpu OyJjie3HOM MOpaKeHUHM BbIACJSIOT NMOBEPXHOCTHYI U IIIyOOKYIO
(popmbI.

B 111 cragum ¢opmMupyrorcsi 00j1e3HEHHbIE SI3BEHHO-HEKPOTHYECKHE
u3MeHeHus: koxxu. [lopaxenune xapakrepusyercsi BSJIOCTHIO pPenapaTHBHBIX
MPOLECCOB, YaCTO NMPHUCOCAUHACTCH BTOPUYHASA MHPpeKuus. 3a:KuBIeHHE SA3B
pauTest x0 2 mecsaues. Ha mecre 3B ocraercsi pyden, OKPY:KeHHbIH
NUIMEeHTAUeH.




Skin injury

It develops on exposure to mustard gas in both vapour and droplet-
liquid form. Most of the venom is absorbed through the ducts of the sweat
and sebaceous glands and hair follicles. The most susceptible areas are the
delicate parts of the skin.

Symptoms of poisoning appear after a latent period extending from 5 to
15 hours if exposed to vapour mustard gas and from 4 to 6 hours if exposed
to liquid mustard gas.

Stages of the affection:

I - erythematous

I1 - bullous

III - ulcerative-necrotic.

Clearly all three stages occur only if exposed to mustard gas in a drip-
fluid state.

In the case of vapour injury, only an erythema may develop, which
disappears after a week and is replaced by pronounced pigmentation.

In bullous lesion, there are superficial and deep forms.

Painful ulcerative and necrotic skin changes occur in stage III. The
lesion is characterized by sluggish reparative process, often with secondary
infection. The ulcers take up to 2 months to heal. The ulcer remains as a scar
surrounded by pigmentation.




IHopaxenue
KKT

Toxcuueckue n03b1 unpura npu numesBbix ¢opmax — 0,5-10 mr/kr.
IHopa:xenue unpurom 4epe3 KKT xapakrepudyercs TsKeJIbIM Te4eHHEM,
T.K. ] OBICTPO BCAChIBaeTCsi U OBICTPO MPOSIBJISIETCH €ro pe3opOTHBHOE
e CTBHE.

Ckpvimotit nepuoo nedcTBusi sifa cocrapiasier 1-3 yaca. IlosiBasiercsi
TONIHOTA, PBOTAa, 00JM B KHUBOTE€ CHHKEHHE AaNNETUTA, IOABJISIETCA
PacCcTpPOMCTBO CTYJIA.

Ipu 00JbIIMX KOHIEHTPALUAX OB NPHUCOCAUHAIOTCH
HEKPOTHYECKHE U3MECHECHHUA CIAM3MCTON 000/I0YKH PTA, [NIOTKH, KMIIEYHUKA,
CTYJl CTAHOBUTCSH JAerTeo0pa3HbIM.

ITocsie mepeHeCeHHOro OTPABJEHHUS MOIYyT OBITH OCTABaThCHA
pYOLOBbIe H3MEHEHHMSI CTEHKH MHIIEBOAA W JKeJYIKa, CTEHO3HWPOBAHUE
NUIIEBOAA.




Gastrointestinal
injury

Toxic doses of mustard gas in ingestible forms are 0.5-10 mg/kg.
Gastrointestinal exposure to mustard gas is severe because the poison is
rapidly absorbed and its resorptive effects are rapid.

The latent period of effect of the poison is 1-3 hours. Nausea,
vomiting, abdominal pain, reduced appetite and stool disorders occur.

At high concentrations of PS necrotic changes in the mucous
membrane of the mouth, throat and intestines occur, and the stools become
tarry.

Scarring of the oesophagus wall and stomach and stenosis of the
oesophagus may persist after poisoning.










Pe3opOTHiBHOE eiicTBUE

JJis pe30pOTHBHOIO JAEMCTBUS CEPHUCTOr0, MIIPUTA HandoJee THNMHYHON CJIeyeT CYUTATH

dpopmy, 3aBepmaromyocs Ha 4-8 cyTkH, Jn00 rudesib10, J1M00 BHI3POBJIECHUEM.
Teuenue 3moit popmoi:
>  nepBHYHBbIE Helipo-pedieKTOPHbIE PeaKIuN;
»  JIaTeHTHBI Meproa HHTOKCUKAIMHU (10 HECKOJIbKHUX CYTOK);
»  CTagusl BBIPA’KEHHBIX KJIMHUYECKHX MPOSIBJIeHUI HHTOKCHKAIMU, pa3BuBaeTcs Ha 3-4
CYTKH, KOT1a Ha (pOHe HApacTawIei cJaad0CcTH, aAMHAMKWH, TOTEPH BeCa PABHBAIOTCH CIeAyIOIIHE
KJIMHUYEeCKNE CHHAPOMBI:
Cnenudpuueckue

a) muenooenpeccuu (yrHeTeHHEe KOCTHOMO3IOBOI0 KPOBETBOPEHUA).
0) UMMyHoOenpeccuu

B) oucnenmuy4ecKueHapyuleHus

r) HapywieHnue penpooyKmueHou QyHKyuu

OTHOCUTEJIBLHO cienu(puyeckue

a) HeUPOmMOKCU4eCKu,

0) cenamoxcuueckuili,

B) NAHKpeamoKcu4yecKuil,

) KapOuomoKcu4ecKuil,

d) ROpass@ceHus 1e2Kux

€) KaHuepozeHHoe, mepamozeHHoe oeiucmeue u T.1.



Resorptive effect

For the resorptive effects of sulfur mustard, the most typical form should be considered as

ending on day 4-8, either by death or recovery.
The course of this form:

»  primary neuro-reflex reactions;
»  latent period of intoxication (up to several days);
»  stage of pronounced clinical manifestations of intoxication, develops on the 3rd-4th day,
when the following clinical syndromes develop against a background of increasing weakness,
adynamia, weight loss:

Specific

a) myelodepression (suppression of medullary hematopoiesis).
b) immunosuppression
¢) dyspeptic disorders
d) reproductive disorders
Relatively specific

a) neurotoxic,

b) hepatoxic,

¢) pancreatotoxic,

d) cardiotoxic,

e) lung injury

f) carcinogenic, teratogenic, etc.



MuesiogenpecCUuBHbIA CHHAPOM

1 ¢paza onycmowenus: Hacrynaer mocjie OTpaBJIeHUSI U B OCHOBHOM 3aBepPIIAETCH K KOHILY
1-x cyTok. OO0yc/iOB/IeHA TOPMOKEHHEM MHUTOTHYECKOH AKTHMBHOCTH W THOEJIbI0 MOJOABIX
reMono3THYeCKHUX 3JIeMEHTOB.

2 aza onycmouwienusn: 1 -3 CyTKHM 1OCJie OTPaBJEeHHUSI ONpenaeasieTcd HHTEHCHBHBLIM
BbIOPOCOM B mepudepryecKyl0 KpPOBb 3pejbixX (popM, NMpoTeKawmuX Ha (oHe Ppe3Koro
CHMKEHHUS1, JIN0O0 MOJTHOI0 NPEeKPALIEHUS UX MPOAYKIUHN KOCTHBIM MO3IOM.

I paza éoccmanoenenusn: Ha ¢poue Il pasbl onycTomieHusi, xapakrepusyercs npoaudepaumei
MOJIOABIX KPOBETBOPHBIX KJIETOK

2 ¢paza eoccmanosenenus: Haunnaercss ¢ 5-6 cyTok mocjie anmidKAUU 12 U 00yCJI0OBJIEHA
YCKOpeHHeM IpoueccoB co3peBanusi (¢ 6 mo 14 Ccyrok KOCTHBIA MO3r OOBIYHO
BOCCTAHABJIMBAETCA).

Takoe BocCTaHOBJIeHHME CYIIECTBEHHO OTJIMYAET HIPUTHYI0, MHTOKCHMKAauI0 ot OJIb.

Pazin4yaror 3 ¢popmMbl NATOJIOTHYECKOT0 MPOLECCA HA BbICOTE HHTOKCHUKALUM:

>

KOMNEHCUPOBAHHAA 2UNONIA3UA Kocmnozo mosza (neiikoumuroB 3,5 ul0°/a, aumdouuton
20%), Kak NPaBUJIO, 3AKAHYUBAETCS 0JIATONPUATHO JJISI NOPAKEHHOTO0;

nexomnencupoeannasn unonnazus (Jeikonuros 1,5 - 2,5 ¢ 10° /1), ncxoq BO MHOIOM 3aBHCHT
OT NPOBOAUMOM Tepanuu;

HEKOMIIeHCHPOBaHHAsl aTunnyeckas (opma (eiikonuros 0,5-1,5 ¢ 10° /i), 3akaHuuBaeTcst
00BIYHO JIETAJIbHBIM HCXO0M.




Myelodepressive syndrome

v

v

v

v

Ist phase of desolation: Occurs after poisoning and is mostly completed by the end of the 1st
day. It is caused by inhibition of mitotic activity and death of young haemopoietic elements.

2nd phase of desolation: 1 to 3 days after poisoning, determined by intense ejection of mature
forms into the peripheral blood, proceeding against a background of a sharp decrease or
complete cessation of their production by the bone marrow.

Ist recovery phase: in the background of the 2nd phase of desolation, characterized by
proliferation of young hematopoietic cells

2nd recovery phase: Starts 5-6 days after poison application and is caused by the acceleration
of maturation processes (from day 6 to 14 days bone marrow usually recovers).

This recovery significantly distinguishes mustard gas intoxication from acute radiation sickness.

Three forms of pathological process are distinguished at the height of intoxication:

>

>

compensated bone marrow hypoplasia (leukocytes 3.5 and109/l, lymphocytes 20%), usually
ends favourably for the affected person;

uncompensated hypoplasia (leukocytes 1.5 - 2.5 - 109 /1), the outcome largely depends on the
therapy administered;

uncompensated atypical form (leucocytes 0.5-1.5 - 109 /1), usually lethal.




CI/IHI[p()M HUMMYHHOIACIIPECCUN KIIMNHUYCCKH ITPOABJIACTCH:

»pa3BuTHe 0aKTepHaIbHOH HHp ek (00bLIYHO TPAMMOTPHIIATEIbHAIMUKKPO(dI0pa);
»npucoeIuHeHue rPpuOKoBoii HH(peKIUU HA ()OHE JTeUYeHUsT AaHTHOUOTHKA
»BO3MOKHBIM TOsSIBJIEHHEM BUPYCHOI UH(}EKIIHH.

K 4yuciay paHHUX NpoOsiBJIeHUI OTHOCATCS 001Iasi BSUIOCTh, T0JIOBHASI 00/1b, IOJIOBOKPY:KEHHE,
COHJIMBOCTD, ANaTHS.

IlopaxkeHust cpeoneii cmenenu TAKECTH W UIATEJNbHO TeKYyHIasl TsKejdass HHTOKCHKALMS
NMPOXOAST HA (hOoHEe BHIPAKEHHOTO YTHETEHHUsI BO30YyIMMOCTH HEPBHOW TKAHH.

Y amni, nepeHecHInX OCTPoe OTPABJIeHNE, ACTEHHUsI MPOXOAUT MeAJIeHHO0, HA0II01aeTCA Pa3BUTHE
nape3oB, napajnyeii, HeBPUTOB, CTOHKOe HAPYILIEHWEe MAMATH.

IIpu mnomaganuu O00JBHION0 KOJHYECTBA /12 BbIABJIACTCH IMCUXOMOTOPHOE BO30YKIeHHE,
cynoporu. IIpucTynbl Cyiopor HOCAT XapakTep dMUICNTHYECKUX MPHUIIAIKOB ¢ MPeodaJaHneM
KJIOHUYECKUX KOMIIOHECHTOB.

OIHOBpPEeMEHHO MOSBJISIOTCH CHUMITOMbI PACCTPOMCTBA BEreTATUBHOW HEPBHON CHCTEMBbI:
caJMBalusd, CJe30TeUueHHue, OpaauKapausi, 3aTeM MPOSABISECTCH XOJUHOJMTHYECKOE [elicTBHe
f13B.

Paccrpoiictea CCC nposiBisiercs: cHHU:KeHHeM AJl, B 0CHOBe KOTOPOIO JICKUT NMapaJju3yoiiee
aercTBHe A1a HA cocyabl. Ha cepane — neiictBemM Ha OJIy:KIal0IINI HEPB.

HapymawTrcs Bce BUIbI 00MEHA BelleCTB U 0CO0EHHO 0eJIKOBBIN (MIIPUTHASA KAXEKCHS).



Immunosuppression syndrome is clinically manifested by:

»development of a bacterial infection (usually gram-negative microflora);
»>the occurrence of a fungal infection during antibiotic treatment
»>the possible onset of a viral infection.

Early manifestations include general lethargy, headache, dizziness, drowsiness and apathy.

Poisoning of moderate severity and prolonged severe intoxication occur against a background of
marked suppression of nervous tissue excitability.

Asthenia passes slowly in acutely poisoned people, paresis, paralysis, neuritis and persistent
memory impairment are observed.

Psychomotor agitation and convulsions are detected when a large quantity of poison has been
ingested. Convulsions are epileptic seizures with predominantly clonic components.

At the same time, symptoms of autonomic nervous system disorders appear: salivation,
lacrimation, bradycardia, then the cholinolytic effect of the ulcers is manifested.

Cardiovascular system disorders are manifested by a decrease in blood pressure, which is based
on the paralyzing effect of the poison on the blood vessels. On the heart - by acting on the vagus
nerve.

All types of metabolism and especially protein metabolism are disrupted (mustard gas cachexia).



HpHHIII/IHbI OKa3aHusl M€/I NIOMOIIH IIPHA MOPAKCHUHU UIIPUTOM

Cnenud
nyeckasi
Tepanus

AHTHIOTa TPOTHB HUNpUTa HeT. HMcemoab3ywwr THOCYJb(AT HATPUA
(XMMHYeCKHH aHTHUIOT, HO He CBA3BIBACTCS C UIPUTOM, HAXOAAIIUMCS B AJIbOYyMUHE)

HemenyieHHoe mnpenorBpamieHue NOCTYIUICHUS $1/1a B OPraHU3M

Bbinoc (BbIX0a) ouara.

Jas nerazauum unpura — 2-5 % pacreopa xuiopamuHa uwin 5-15 % cnuprosou
PacTBOP 3TUX 1€ra3aTopos.

MoKHO NpPHMEHSTH PACTBOPHI COAbI, AMMHAKA, €IKOI0 HATPHUA, KAJIUA
MapraHuo0BOKHUCJIOr0, Iepekucu Boaopoaa. Ilpu cuabHOM 3yae o0padarTbIBaTh
MOpaKeHHbIe YYACTKH S % pacTBOPOM MEHTOJIA.

dass oopadorku a3z 1-2 % pacrBop ABYYINIEKHMCJION COAbI MM OOpPHOM
kuciaorel, 0,02 % pacrsop KM, O,.

IIpu orexkax Bek mMpuUMOYKM HU3 2 % pacTBOpa KajJbUUA XJOPUIA WJIH COAbIL.
IIpu cBeT000SI3HM B KOHBIOHKTUBAJIBbHbIA Memok 1-2 kamiu nuiaokapnuna 0,5 %
pacTBop, Npu CUIbHbIX 005X 0,5 % pacTBop TukanHa UM 2 % pacTBOP HOBOKAMHA
C aIPEHAJTUHOM.

IIpoMbIBaHME MOJOCTH HOCA, TOJOCTH pTa U II0TKHU 0,5 % p-pom xsiopamuna, 2
% p-pom conwl uau 0,1 — 0,05 % p-pom KM, O,

IIpu kanuie NpoTUBOKANLIEBbIE — KOJEHH, TUOHUH.

Hpu nomaganum B 7KKT mo Bbixomy u3 ouara 0e330HA0BOE NPOMbIBaHHUE
KeJTyIKa

IIpu oxkazanuu KBaJIM(PUIHUPOBAHHON MeIMIMHCKON nomouu Beeaenue B/B 30
% pactBopa runocyjbpura Na

IIpu Bo30y:xneHuu IIHC cenaruBHbIC, DapOUTYypATHI.




Principles of medical care for mustard gas poisoning

Specific
therapy

There is no antidote for mustard gas. Sodium thiosulfate (chemical antidote,
but does not bind to mustard gas in albumin) is used

Immediate prevention of ingestion

Carrying out (exit) from the center of contamination.

For mustard gas decontamination - 2-5 % solution of chloramine or 5-15 %
alcohol solution of these decontaminants.

Solutions of soda, ammonia, caustic soda, potassium permanganate and
hydrogen peroxide may be used. For severe itching, treat the affected areas with 5%
menthol solution.

For eye treatment 1-2 % solution of bicarbonate of soda or boric acid, 0.02 %
solution of KMnO4.

If eyelids are swollen, apply a 2 % calcium chloride or soda solution. In case of
photophobia into conjunctival sac with 1-2 drops of pilocarpine 0.5% solution, in case
of severe pain with 0.5% dicaine solution or 2% novocaine solution with adrenaline.

Nasal, oral and pharyngeal irrigation with 0.5% chloramine, 2% soda or 0.1-
0.05% KMnO4 solution.

For coughing, anti-cough medicine - codeine, dionine.

In case of ingestion in the GIT, gastric lavage without a tube after leaving the
center of contamination

In case of qualified medical aid, intravenous administration of 30% Na
hyposulphite solution

In case of CNS agitation sedatives, barbiturates.




Jleuenue
MHUEJI0Ie
npeccuu

[mroxkokopruxkounas! (15-25 mr/c)(KopTu3oH, KOPTHPOCTEPOH)

Hyxuaeonar Harpusi 5% - 5,0noBbimiaer Hecnenu(pUYECKyl0 pPe3MCTEHTHOCTH
OpPraHu3Manpy UMMYHOAEC(PUUUTHBIX COCTOAHUAX. CTUMYIMPYET KOCTHBIA MO3I
(J1elK01M033) M HYKJIEMHOBbII 00MEH.)

» TpombouuToneHus:

oetmoua 0,02;
ceporonnHa agunuHar 1% - 1,05 amuzuia 0,001,
aunuHoH 0,5;

I'emopparnyeckuui CHHAPOM
p-p Bukacosa 1%-1,0;
P-pP AMUHOKANPOHOBO# KUCJIOTHI 5% ; pudOpunoren 1-2 rp. B/B:,

NMmyHOMORY IATOPBI
JIEBaMHU30.J1
amynugoH
TAKTUBHH
TUMApUH
THMOIIOOTHH H AP.




Myelode
pression

treatmen
t

Glucocorticoids (15-25 mg/s) (cortisone, cortirosterone)

Sodium nucleonate 5% - 5.0 Increases the nonspecific resistance of the body in
immunodeficiency states. Stimulates bone marrow (leukopoiesis) and nucleic
metabolism).

»  Thrombocytopenia:

betiol 0.02;

serotonin adipinate 1% - 1.0;
amisil 0.001;

dicinone 0.5;

Haemorrhagic syndrome
vicasol solution 1%-1.0;
aminocaproic acid solution 5%;
fibrinogen 1-2 g intravenously,

Immunomodulators
levamisole
diucifon
tactivin
thymarin
thymopoietin etc.




Chnenuaa
H3MpPOBA
HHAaS
MOMOIIb

YV VV

Y VYV

YVVVVYVYVVY

Heoti10:kHBIC MEpONIPUATHS
YCO co cmeHOM 0efIbs;
Ha3HA4YeHUE MPOTUBO3YAHBIX CPEICTB;
MPH MOPAKEHUH V13 - MOBTOPHOE 3aKJIAIbIBAHUE [VIA3HBIX Ma3eil

OTcpovyeHHbIEe MEPONIPUATHS

NpY MIOPUTHBIX 3PUMATO3HBLIX TMOPAKEHHMSIX KOXKHM - HAJO0KEHHE BJIAKHO
BbICHIXAIOUIUX NMOBA30K (3% p-p 0opHOI KUCI0THI MK ¢pypauunaura 1:5000);

npu OyJUIE3HBIX JePMATHTAX - aCeNTHYECKOEe BCKPbITHE IMYy3bIpell U HAJIOKEHUE
BJIQ’KHO BBICHIXAKOIIUX MOBA30K;

NPH KOXKHOM 3yle - o0TMpaHue KOXHA 1% CHUPTOBBIM PacTBOPOM MEHTOJIA U
AMMEIPO0JIas

MPH TOKCHYECKHUX JJAPUHTOTPAXEUTAX - MACJISIHbIE U IeJOYHbIe HHT AJISIIMS;
MOJIHASI CAHUTApPHAasA 00paldoTKa;

BBEJACHUE AHTHOMOTHKOB IIPH MOPAKCHUMN IbIXATCJIbHbIX HyTeﬁ

nepejinBaHue KPOBU IMPH THIKCIBIX MOPAKCHUAX




Specialis
ed care

YV VV

Emergency measures
partial decontamination with a change of underwear;
administration of antipruritic agents;
in case of eye injury - reapplication of eye ointments

Follow-up measures

in mustard gas erythematous skin lesions - application of wet-dry dressings (3%
boric acid or furacilin 1:5000 solution);

in bullous dermatitis - aseptic opening of blisters and application of moist-drying
dressings;

in itching of the skin - rubbing the skin with a 1% alcohol solution of menthol
and dimedrol;

in toxic laryngotracheitis - oil and alkaline inhalation;
complete sanitation;
administration of antibiotics in case of respiratory tract infections

blood transfusion in severe case.




Bonpoc 2 JIrou3ur
Question 2 Lewisite



TéMHO-KOpI/I‘IHeBaﬂ AJ0BUTadA ARKHUIAKOCTD C PE3KUM pasjapaxKarimumM 3alaxoMm,
HAIIOMHUHAKIIMUM 3allaX repaHu,

JIrom3utr otHocAT K croiikumM OB. OH oOmagaer 0o0HIESATOBUTBHBIM H KOKHO-HAPBIBHBIM
JeHCTBHEM.

ToxcuuyeHn s 4yesoBeka nmpu JObIX ¢opmax. JIIOM3UTY NMpUCYIIE TAKKe pasapakaroinee
JAefiCTBHE HA CJHU3UCTHIC 000JJ0YKH U OPTraHbl AbIXaHUS.

IIpeObiBanue B TeuyeHue 15 MuHYT B armocdepe, coaepxamied JIOUM3UT B KOHIEHTPAIMHU
0,01 Mr Ha JUTP BO31YyXAa, MIPUBOAUT K MOKPACHEHHUIO CJAU3UCTBIX IV1a3 U OTEKY BEK.

IIpu 6oJiee BBICOKMX KOHIEHTPALMAX OLIYLIAETCH AKEHHME B IVI1a3aX, CJIe30TOUYEHHE, CIa3Mbl
BeK.

IHapsbl JOU3MTA AEHCTBYIOT HA KOXKHbIe MOKPOBbI. [Ipn koHuenTpanuu 1,2 mr/i yxe 4depes
OJJHY MUHYTY Ha0JIK01aeTCs MOKPACHEHNE KOXKH, OTEK; NMPH 0ojiee BHICOKHX KOHIEHTPAUAX Ha

KO7K€ IMMOABJIAIOTCH ITY3BIPH. I[eﬁCTBHe KHAKOI'0O JIIOU3UTA HA KOXKY IIPOABJIACTCH emé 6I)ICTpee.

CMmepreabHasi 103a 1J1d 4ejioBeka coctaBijser 20 Mmr Ha 1 Kr Beca, TO €CTh JIIOU3UT NPHU
KOKHOM pe30pOoumy NpuMeEpHo B 2-2,5 pa3a TOKCHYHee UIIPUTA.

Ipu mnomaganum Jawusuta B KKT Bo3HMKaeT 00W/IbHOE CJIIOHOTEYEHHME W PBOTA,
CONPOBOKAAKIIAACHA OCTPLIMH 0015IMU, MajgeHUueM A/Jl, mopaxkeHueM BHYTPEHHUX OPraHOB.

CMmeprenbHasi 1032 JIIOU3UTA NPU MONAJAHUM €r0 BHYTPb cocTraBiseT 5-10 mr Ha 1 Kkr Beca



A dark brown toxic liquid with a pungent, irritating smell reminiscent of geraniums,

Lewisite is classified as a persistent poisonous substance. It is generally poisonous and
blistering to the skin.

It is toxic to humans in all forms. Lewisite is also irritating to mucous membranes and
respiratory organs.

Exposure to an atmosphere containing 0.01 mg lewisite per litre of air for 15 minutes will
cause reddening of the eye mucosa and swelling of the eyelids.

At higher concentrations, burning of the eyes, lacrimation and eyelid spasms are experienced.

Lewisite vapour has an effect on the skin. At concentrations of 1.2 mg/l, skin redness and
swelling occur within one minute; at higher concentrations, blisters appear on the skin. The

effects of liquid lewisite on skin appear even more quickly.

Lethal dose for human is 20 mg per 1 kg of weight, i.e. lewisite in cutaneous resorption is
about 2-2.5 times more toxic than mustard gas.

Once lewisite enters the GIT, it causes profuse salivation and vomiting accompanied by acute
pain, fall of blood pressure and internal organ injury.

Lethal dosage of lewisite after ingestion is 5-10 mg per 1 kg of weight



Toxkcnueckoe JeicTBUEe

HeiicrBue Jwou3uTa MHOrorpasHo: nopaxaer CCC, nepudepudeckyro u IIHC, opranst
abixanus, KKT.

Ooweompasnawuiee oOeilicmeue OO0YCJIOBIEHO €ro CHOCOOHOCTHI) BMEHIMBATHCA B
Nnpouecchl BHYTPUKJIETOYHOI0 YIJIEBOAHOI0 00MeHa.

BoicTynass B KadecTBe (PePMEHTHOr0 $/1a, JIOU3UT OJOKHPYeT TNpoHecchl Kak
BHYTPMKJIETOYHOI0, TAK ¥ TKAHEBOTO JIbIXaHMSsI.

JIIoU3KUT, KaK U Apyrue CoeIuHEHHUs] TPEXBAJIEHTHOI0 MbIIIbIKA, ABJAECTCH COCYIUCTHIM
gaoM. OH BbI3bIBACT MNAPAJIMY COCYAOABHUIATEJLHOIO LEHTPa, Mape3 MEJIKHX COCYI0B
(aprepros U KANMUUISIPOB), YTO NMPUBOAUT K CHUKEHHUIO AJl, pasBUTHI0 KOJLIAICA, 32CTOI)
KPOBH BO BHYTPEHHHUX OpPraHax.

HOI[ I[CﬁCTBHeM JIOU3UTA INOBLIINACTCH IIPOHHIHACMOCTb COCYAUMCTBIX CTCHOK, YTO
IMPUBOAUT K BbIXOAY COC}’I[I/ICTOﬁ AKUJIKOCTH U B TKAHU U IMOJIOCTH:

Ilpu TsKeJBIX MOPAKEHUSIX MOKET MPOU30MTH Pa3BUTHE 0TEKA JErKHX, THAPOTOPAKCA,
rujponepukapaa



Toxic effect

The effects of lewisite are multifaceted: it affects the cardiovascular system, peripheral
and central nervous system, respiratory organs and gastrointestinal tract.

The general poisoning effect is due to its ability to interfere with intracellular
carbohydrate metabolism.

Acting as an enzymatic poison, lewisite blocks both intracellular and tissue respiration
processes.

Lewisite, like other trivalent arsenic compounds, is a vascular poison. It causes paralysis
of the vasomotor center, paresis of small vessels (arterioles and capillaries), which leads to a

decrease in blood pressure, development of collapse, stasis of blood in internal organs.

Under the influence of lewisite the permeability of the vascular walls increases, leading
to the release of vascular fluid into tissues and cavities:

In severe cases there may be pulmonary edema, hydrothorax, hydropericardium



! Kannanka HOPH}KCHI/I}I AFOHU3UTOM

= [lopaxeHwne rnas: pasgpaxkeHue, oTek, NOMyTHEHUE POroBuLbl.

= KKT: peskas Gonb, kKpoBaBas pBOTa, NOHOC C KPOBbIO,
pe3opbuusa 1 Tsxenble nopaxeHus HepeHon n CC-cuctem ¢
TOKCMYECKVM OTEKOM JErKMX, 3K30TOKCUYECKMM LLUOKOM,
HapyLueHne 0BMeHHbIX NPOLECCOB.
MopaxeHue LIHC: BaAnocTb, anatua, aguHamMmus, B NOCNELYIOWEM
rny6okas fenpeccus, CHwkeHne pednekcos.

= [lopaxeHne CCC: napes Kanunnspos, NopaXeHne cocyno-
LBUraTensHoro LHTPa, KapanoTOKCUYECKMIA 3hexT,
KapAVOTeHHbIN OTeK.
HapyLweHune obmeHa BELLECTB: rMNeprivkeMusi, NoBbIlLeHNe
NMPOBMHOIPaAHOM, MOJIOYHOWN KUCMOTbI, CHUDKEHNE XOMNeCcTepPrHa,
aunaos, NoBbILLEHNE a30TeMUM.

Iopaxenue cpeoneii cmenenu NMPUBOAUT K
00pa3oBaHMIO IMOBEPXHOCTHOI'O y3bIpA.,
KOTOPbIil BCKPbIBaEeTCH. Jpo3uBHasA
MOBEPXHOCTH  JMHUTEJIU3YeTCd B  TeYeHHe
HECKOJIbKHUX He/lelb.

Tascénoe nopaxcenue — 3T0 TLIy0OKas,
JJINTEJbHO He3a:KUBAKOUIAs A3BA.

IIpy mopaxeHUH KOXKM NApaMHu JIOHU3UTA
Ha0JIr01aeTcs CKPBITHIN nmepuon
MPOJOJIKUTEIbHOCTHIO 4-6 4acoB, 32 KOTOPbIM
cjielyeT NEepPUO] PA3JIUTON 3PUTEMBbI, MpexKIe
BCEro Ha OTKPBITHIX YYACTKAX KOXKH.

JleicTBysE B BBICOKHMX KOHUECHTPALMAX,
BEIIECTBO  MOKET  BbI3bIBAaTh  Pa3BUTHE
MOBEPXHOCTHBIX MNy3bIpeil. 3a’KuBJIeHHE B
cpeaneMm 8-15 qHeit

IHopakeHue KOKHU

JIIOU3HUT B KaneJabHO-KUIKOM COCTOSTHUM
OBICTPO MPUHHUKAET Yepe3 KoKy (B 3-5 MuH).
CKpbIThIi nepuos NMPAKTUYECKH
orcyTcTByeT. Cpa3dy NosIBJISIIOTCH K/KEHUE U
00J1b.

B 3aBucuMocTH OT [03bI JIKOM3UTA,
NMonaBIled HA KOXKY, MOT'YT BOSHUKHYTh TPH
MOPAKEHUS:

* JpPUTEMATO3HAS,
*  BH3HUKYJIe3HO-0yJLIe3HAA
* fI3BEHHO- HEKPOTHYECKAa.

Jlézkoe nopasicenue XapakTepHU3yeTcCs

HaJIM4ueM 00J/Ie3HEHHOU IPUTEMbI.

S S S - -

® [opaxkatloT KOXKY W rnasa, Npu BAbIXaHWW NapoB - AbIXaTernbHbIe NyTy U Nerkve,
npw NnonagaHu BHYTPb OPraHu3ma c NULLEei 1 BOAOMW - opraHbl NULLEBAPEHUS.



Clinical picture of lewisite poisoning

Eyes: irritation, edema, corneal clouding. Sklll ln]lll'y

Gastrointestinal tract: sharp pain, bloody vomiting,

bloody diarrhea, resorption and severe lesions of the

nervous and cardiovascular system with toxic pulmonary Lewisite In droplet-liquid form rapidly
edema, exotoxic shock, metabolic disorders. q q .

CNS: lethargy, apathy, adynamia, later on deep absorbs thl’Ollgh the skin (lIl 3-5 mlnutes).
depression, decreased reflexes. There is practically no latent period.
Cardiovascular system: capillary paresis, vasomotor . . . .

center injury, cardiotoxic effects, cardiogenic edema. Blll'nlllg and pain occur lmmedlately.

Metabolic system: hyperglycaemia, increased pyruvic . )
acid, lactic acid, decreased cholesterol, acidosirgr Dependlng on the dose Of lewisite
increased azotemia. deposited on the skin, three types of injury

may be observed:
* erythematous,
* vesiculosis bullosa
* ulcerative necrotic.
Mild poisoning is characterized by a
painful erythema.

A moderate poisoning results in the
formation of a superficial vesicle that opens.
The erosive surface epithelises within a few
weeks.

A severe poisoning is a deep, long-lasting
ulcer that does not heal.

When lewisite vapour affects the skin, a T
latent period of 4-6 hours is observed, followed
by a period of erythema, especially in exposed
areas.

In high concentrations, the substance may
cause the development of superficial blisters.
Healing takes an average of 8-15 days

e Affect the skin and eyes, the respiratory tract and lungs if the vapours
are inhaled, the digestive system if ingested with food or water.

Ty

T




JAndPepeHuuanbHast IMATHOCTUKA MOPAKEHUN KOKH UIIPUTOM M JIIOU3UTOM

Xapakrep aeucrus OB Nunpur Jlrouzur
Bpems BcacbiBaHUS 20-30 mun 3-5 Mmun
O0beKTHBHBIE CHMIITOMBI Het boJab, xxeHue

CKpbITHIN NIEPUO] 4-12 yacos Het

Jpurema Hesipkasi, HeoTeuHas, Spkas , oTeyHas, BLICTYIIACT
MaJ1000JIe3HeHHAasA, 3/ Ha/l 310POBOH KOXeil,
00JIe3HEeHHAas
Iy3sipu yepe3 24 4., CHa4YaJIa MeJIKHe, yepe3 12-13 4., exuHUYHBIE,
10 KPalo J)pUTEMbI B BH/I€ KPYIIHbIE, C TOJCTON CTEHKOMH,
OKepesibsl COAepP:KUMoe - Ccoep;KUMOe MyTHOE
SHTAPHO-KeJIToe
S3Ba /IHOo s13BBI OJ1€IHOE, Kpas - /IHO sIpKoO-KpacHoe ¢
HEepPOBHbIE, «(PeCTOHYATHIC) MEJIKOTOYeYHbIMHU
KPOBOM3JIMSHUAMU, SI3BA
IyOoOKast
Makcumym Yepes 10-12 quein Yepes 2 1us
BOCIIAJTUTEJbHBIX
U3MEeHEeHU
[H0/10KUTEJIBHOCTD TEUCHUS 6-8 Hexean 2-3 Heneau
IIurmeHTanuss BOKpyr Croiikas Her

MopaKeHust




Differential diagnosis of mustard gas and lewisite skin injuries

The nature of the PS's effect Mustard gas Lewisite
Absorption time 20-30 min 3-5 min
Objective symptoms No Pain, burning
Latent period 4-12 hours No
Erythema Not bright, not swollen, Bright, swollen, overlying
mildly painful, itching healthy skin, painful
Blisters after 24 hours, initially small, | after 12-13 hours, single, large,
along the edge of erythema, in thick-walled, the content is
the form of a necklace, the turbid
content is amber-yellow
Ulcer The base of the ulcer is pale, The base of the ulcer is bright

the edges are ragged and
“scalloped”

red with fine petechial
haemorrhages, the ulcer is deep

Maximum inflammatory

After 10-12 days

After 2 days

changes
Duration of the course 6-8 weeks 2-3 weeks
Pigmentation around the Persistent No

affected skin




IMopaxxenue a3

Pa3BuBaerca 0e3 CKPbLITOI'O nmepuoaa. B MOMEeHT KOHTaKTa NMOSABJISAIOTCS KIKCHHUC, 00Jb ¥
CJ1€30TCUYCHHC.

Jleckaa cmenensv : XapaKkTepuilyercd sABJICHHUHAMHU KaTapajdbHOI'0 KOHbBIOHKTHBHUTA,
ICHAJTUTEC/IBHDBIC ITPOHECCHI HE3HAYUTEC/IbHDI. BI)I3I[0pOBJIeHI/Ie qepes 1-3 CYTOK

Cpeonasa cmenens: OBICTPOE Pa3BUTHE OTeKa KOHBIOHKTHUBbI U Bek. Jluddysnas
runepeMusi CJAU3UCTOM, HAJIMYME KPOBOU3JIUAHMHU. Pa3BUBaeTcsi rHOMHBIA KOHBIOKTHUBHT.
Boi3aopoBieHue yepes 2-3 HelelIn.

5 Ilpu msoicenom nopasicenuu B
OB KOXHO-HAPLIBHQROY S G Ly BOCHAJIMTEJIbHBIA TPOLECC BOBJIEKACTCH U
Mpy3HaKn NopaxeHus : poroBasi 000J1 04Ka (KePATOKOHbIOHKTHUBUT).

BoiznopoBienue HacTynmaet 4yepe3 3-4 Heaen

IIpyn nonmaganvu B IIa3a JIIOU3UTA B
KaneJbHO-KHIKOM BHJie ObICTPO pa3BHBaeTCs
KpalHAs  CTeleHb OTeKa, MOMYTHEHUE
pPOroBMIbI, IOSABJEHUE $3B HA POroBHIE

| CJU3HUCTON o0osouke  Bek. Ilpomeccy

MoTepsA speHus MOKEeHMe KoXK
HEKPOTU3ALUH, KpoMe POTOBHIIbI,
MOJABEPraroTCcs CJM3UCTAS 000J104Ka,

HOACJHHU3NCTadA, KJICTYATKA U MBIIIIbI I/Ia3a.



Eye injury

Develops without a latent period. Burning, pain and lacrimation occur at the time of
contact.

Mild degree: is characterised by catarrhal conjunctivitis, with little inflammation.
Recovery within 1-3 days.

Moderate degree: rapid development of conjunctival and eyelid edema. Diffuse hyperemia
of the mucosa, presence of haemorrhages. Purulent conjunctivitis develops. Recovery after 2-3
weeks.

Poisonous substances with blistering effect In severe cases, the inflammatory process
Symptoms of exposure also involves the cornea
(keratoconjunctivitis). Recovery occurs within

3-4 weeks.

& If lewisite comes into contact with the eye
\ R L £ in dripping and liquid form, extreme edema,
v : = corneal clouding and ulceration of the cornea
and eyelid mucosa will develop rapidly. In
Lp#s,pfyistin R g skin addition to the cornea, the mucosa,
submucosa, tissue and muscles of the eye
undergo necrosis..




IlopaskeHue OPraHoB JAbIXaHUS

JIron3uT y:ke B HU3KHX KOHIEHTPAIMAX OKa3bIBaeT BHIPAKEHHOE pa3Ipaskamouiee JeicTBre Ha
CJIM3UCTYI0 000JI0MKY BepPXHHX JbIXaTeJbHbIX mnyTed. HalOawomawrcsa mnepuieHue B ropJe,
NOSIBJISIIOTCS YMXaHHe, KallleJb, CJIDHOTEYeHHe.

Jleckas cmenenv: THIEpPeMHMsl CJIM3HCTBIX 3€Ba, TOPTAHWM, HOCA W HX OTe4HOCTh. Ilpwm
npexkpamennu KOHTakTa ¢ OB Bce 3TH ABJIEHUS 10BOJIbHO OBICTPO MCYE3AI0T.

Cpeonssn cmenenp: Pa3sBUBAETCH TPAXeOOPOHXHMT € BbIPAKEHHBLIM 00J€BbIM CHHIPOMOM.
Hao0monaercss KpoBOM3IMSIHUS B CJIM3UCTHIX 000JI0YKAX M 3HAYUTEIbHAS OTEYHOCTb.

Tascenasn cmenens: HAPAAY € PE3KUM Ppa3IpakeHHEM H BOCHAJUTEIbHO-HEKPOTHYECKHMMHU
npoueccaMmm B 00J1aCTHM TOPTaHM, TPaxeM W OPOHXOB NPOUCXOAUT OBLICTPOe W HHTEHCHBHOE
passutue TOJIL.



Respiratory organ injury

Even at low concentrations, lewisite has a marked irritant effect on the mucous membrane of
the upper respiratory tract. Sneezing, coughing and salivation occur.

Mild degree: hyperaemia of mucous membranes of the pharynx, larynx, nose and swelling. All
these symptoms disappear fairly quickly on cessation of contact with the poisonous substance.

Moderate degree: tracheobronchitis with marked pain syndrome develops. There is
haemorrhage in the mucous membranes and marked swelling.

Severe degree: along with severe irritation and inflammatory-necrotic processes in the larynx,
trachea and bronchi, there is rapid and intense development of toxic pulmonary edema.



Pe3opOTriBHOE HeiicTBHE

Kiaunudeckne mnposiBjieHHsi BOZHHKAKOT Yepe3 HECKOJIbKO 4YacoB IOCJIe OTpPaBJIEHHUSA
(o01masi c1ad0CTh, roJiIoBHas1 00J1b, 0€CIMOKOICTBO, MOTEPS ANNETHTA, HHOIIA PBOTA).

B 0oJiee THKENBIX CIyUaAAX:

> NMepBOHAYAIbHOE BO30YKIeHue cMeHsieTcsi pe3kuM yrHerennem IHHC

> 0CTpAasi CepAeYHO-COCYTUCTAsI HEJOCTATOYHOCTD;

> siBjieHue ocTpopa3suBawmerocss TOJI (naxke nmpu monagaHuu JIOU3UTA HA KOKY);

> CryleHre KpoBH, yBeJIMYeHNEe KOJIUYeCTBA IPUTPOIMTOB U TeMOIVIOOMHA, JIEHKOUNTO3;
> HapylIeHue 00MeHAa BellecTB (0CO0CHHO CTPaJaeT YIJIeBOAHbIN 00MEH)

> B 00Jiee MO3IHNEe CPOKH - NlePepPoKIeHHue MAPEHXNMATO3HbIX OPTraHOB.



Resorptive effect

Clinical symptoms occur a few hours after poisoning (general weakness, headache,
restlessness, loss of appetite, sometimes vomiting).

In more severe cases:

> initial agitation is replaced by severe CNS depression

> acute cardiovascular failure;

> acute toxic pulmonary edema (even if lewisite comes into contact with the skin);
> blood thickening, increase in erythrocyte and haemoglobin counts, leucocytosis;
> metabolic disorder (especially affected carbohydrate metabolism)

> later on, parenchymatous organ degeneration.



JleyeHune npu mopakeHUu JOU3ZUTOM

B kauecTBe aHTHUA0TOB NPUMEHSAIOTCS yrHumuon u bA/I — «bpuranckuii AHTRJII0M3UT.
YHUTHOJI

Xopoumo pacTBOpuM B BoAe W, B CUiIy 3T0ro, 3pdexruBnee bAJla, mpu TaKENBIX
MOPAKEHUSAX YHUTHOJI MOKET NIPUMEHATHLCS BHYTPUBEHHO.

IIpuMeHsieTcsi KAK AHTU/OT MPH OTPABJIEHUAX THAKEJIbIMUA METAJNJIAMHA, MbIIIBAKOM U MX
COeTUHEHHUSIMHU.

IIpu JiedeHMM MHTOKCUKAUM BBOAAT U3 pacuera S0 Mr aercTByOmero Bemecrsa Ha 10
Kr Beca (250-500 mr), B nepBblIil JeHb COBETYIOT BBOAMTH TAKYI0 103y 10 4 pa3, BO BTOPOH JA€Hb
— 110 3 pa3, B cjieAyIOLIue JHH — OJUH Pa3 B CYyTKH.)

IIpn oTpaBjeHHMsIX JH3UTOM, €ro BBOAAT IMOAKOXKHO WJIH BHYTPUMbINICYHO 110
cjeaymwuien cxeme:

v B 1 -e cyrku no 1 ammyJie 4-6 pa3 ¢ uarepBaiaom 46 u;
v BO 2-3-u cyTku no 1 ammyJie 2-3 pa3a ¢ uatepBajiom 8—12 u;
v B nocJjaenywoume 4-5-e cyrku no 1 ammysie B CyTKH.

JAMMepKanToCyKIMHAT

K YHUCTY AOCTATOYHO 3¢ PeKTUBHBIX AHTUI0TOB JIIOM3HUTA OTHOCHUTCH
auMepkanTocykuuHar. [lpenapar siBisiercsi MeHee TOKCHYHBIM, YeM BAJL.



Treatment for lewisite poisoning

The antidotes used are unitiol and BAL - British Anti-Lewisite.
Unitiol

It is highly soluble in water and therefore more effective than BAL. Unitiol can be used
intravenously in severe lesions.

It is used as an antidote for poisoning by heavy metals, arsenic and their compounds.

In the treatment of intoxication it is administered at the rate of 50 mg of the active
substance per 10 kg of weight (250-500 mg), on the first day it is advised to administer this dose
up to 4 times, on the second day - up to 3 times, on subsequent days - once a day).

In lewisite poisoning, it is administered subcutaneously or intramuscularly as follows:
on the 1st day, 1 ampoule 4-6 times at intervals of 4-6 hours;

on the 2nd or 3rd day, 1 ampoule 2-3 times at intervals of 8-12 hours;
on the next 4-5th day 1 ampoule per day.

ANRNEN

Dimercaptosuccinate

Dimercaptosuccinate is a fairly effective antidote to lewisite. The drug is less toxic than
BAL.



BAJI

BAJI npuMeHsieTcsi B MACJSIHBIX pacTBOpax.

IHox Bausinuem BAJI ckopocTh BbIBeleHHSI MbINIbAKA U3 OPraHU3MA OTPABJIECHHBIX C
MO40H yBesimyuBaercs B 5—10 pa3, 0cO0eHHO B nepBbIH IeHb MOCJIe BO31eliCTBUSA TOKCUKAHTA.

BAJI He TOIbKO MpeAoTBpallaeT TOKCHYECKOE JAeHCTBHE 12 HA OMOMOJICKYJbI, HO U
BOCCTAHABJIMBaeT UX PU3HOJIOTHYECKYI0 AKTUBHOCTh (0MOXMMHYECKHI AHTATOHU3M)

IIpu uHTOKCHKaNUM JOU3UTOM BAJI pexkoMeHayeTrcss MPUMEHATh BHYTPUMBIIIEYHO B
Bujae 5-10% pacTBopa B 103e 2—3 MI/KI.

TepanesTnueckast mmpora yuuruosa (1:20) 3HaunTesbHO Bbille, 4yeM y BAJla (1:4).

N yuutnoa u BAJI pearupyror Kak ¢o CBOOOAHBIM JIOU3UTOM, TAK M MPOAYKTAMH €ro
B3aUMOJCHCTBHUS ¢ CYJAb(PrUuJIpWJIbHBIMUA TIpynnamMu (epMeHTOB, BOCCTAHABJIUBASA UX
AKTHUBHOCTb.

.
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BAL

BAL is used in oil solutions.

Under the influence of BAL the rate of arsenic excretion from the organism of poisoned
people with urine increases by 5-10 times, especially on the first day after exposure to the
toxicant.

BAL not only prevents the toxic effect of poison on biomolecules but also restores their
physiological activity (biochemical antagonism)

In lewisite intoxication, BAL is recommended to be administered intramuscularly as a 5-
10% solution in a dose of 2-3 mg/kg.

The therapeutic margin of unitiol (1:20) is significantly higher than that of BAL (1:4).

Both unitiol and BAL react both with free lewisite and products of its interaction with
sulfhydryl groups of enzymes, restoring their activity.

e -

‘ PACTBOP /1111 BHYTPUMBILEYHOTO 1
3 ,' & NOAKOXHOro BBEAEHUS 50 MrMn Sulphur-containing Russian Unitiol
- CTEPUNBHO antidotes BAL (sodium

(“British anti-lewisite” - dimercaptopropane
dimercaptopropanol) sulphate)

¢ ™" 550 Mr/mA 50 mr/mn

Smn Smn

7S R T ITCL M ——
“ MaKoKHO I

B - more effective than BAL
"_ oil-based, as it is water-soluble and

not intravenous can be given
intravenously in severe




Bonpoc 3 Punun
Question 3 Ricin



beJikoBbIil 11 pPACTUTEIBHOI0 NPOUCXO0XKACHUA (PUTOTOKCHH), YPE3BLIYAHMHO ANOBUT.
IIpexacraBisieT co00i OesibI MOPOIIOK 0€3 3amaxa, XOpouio pacCTBOPUMbIN B BOJe.

He nponukaer yepe3 Ko:xy. IlyTn orpaBieHuss — 00bIM1HO BBeJCHHE B KPOBb, YyTh XYiKe
NPOHMKHOBEHHE 4epe3 Jerkue (3TOT cmocod st puIUMHA He Bcerjga aeiicrBeHeH). Ho mpwm
HHTAJSAUNHE MEJKOAUCIIEPCHOI0 a3P030Ji €r0 TOKCMYHOCTh 3HAYMTEIbHO BbILIE.

N3BecTHO, YTO PpULKH B 6 ThicA4Y pa3 0oJiee IAOBUT, YeM HUAHUCTHIA Kaauid. [lockoabKy
He0OJBIIOH J03bl PHUIMHA Ppa3MepoM ¢ OyJABOYHYK) TOJIOBKY JA0CTATOYHO, YTOOBI YOUTDH
B3POCJIOTO YeJI0BeKa.

Punun Hamén nmpuMeHeHue y cnencay:x0. IlpocTtora mosyyeHusi TOKCMHA cleliajia ero
NMOTEHIMAJBLHO JOCTYITHBIM [IJISI TEPPOPUCTHYECKHUX IPYIIIL.

CASTOR A%




A protein poison of plant origin (phytotoxin), extremely poisonous.
It is an odourless white powder, well soluble in water.

Does not penetrate the skin. The routes of poisoning are usually via the blood, slightly less
so via the lungs (this method is not always effective for ricin). However, if a fine aerosol is
inhaled, its toxicity is considerably higher.

Ricin is known to be 6,000 times more poisonous than potassium cyanide. Because a small
dose of ricin the size of a pinhead is enough to kill an adult.

Ricin found use in the intelligence services. The ease of obtaining the toxin made it
potentially available to terrorist groups.

CASTOR A%




CuMnTombl OTpaBJICHUA

Cumnrombl pa3zBuBaroTcs 4depe3 15-24 yaca. Eciau nmopaxkenue
HHTAJISIMOHHOEe — CHMIITOMbI Pa3BUBANOTCH ObicTpee — uepe3 4-8
YacoB.

IIpu ajuiepruyeckoi peakuuy CUMIITOMbI PA3BUBAKOTCS CpPa3y
CHUMIITOMBI:

> AKxenne caumsucron KKT
> TomHoTa, pBOTa, THApPES C KPOBbIO
> Kumeunsle KOJIUKH
XapakTepHblil MPU3HAK OTPaBJIEHHSI TeMOPPArud Ha ceTYaTKe
ria3a

B maosicenvix cayuasax pasBHBaETCHd: CYAOPOIrd, CHHIOIIHOCTD,
KOJLJIAIC, MPOCTPaLM

Cveprh HacTymaer 4epe3 6-8 qHell OT mMOpaKeHUs] NEYEHH,
CeJIe3eHKH, KPOBOU3JIHMSHUSA B JKEJIYIOK, TOKCHYECKON aucrpoduu
MOYeK

IIpu nonaganus HA KOKY HUKAKOI0 HEraTUBHOIO BO3/1€iiCTBUSA
Ilpu3Haku mnopaskeHusi HaOJIOAAOTCH, KaK MNPABWJIO, He

paHbIIe, YeM Yepe3 OHH - TPoe CYTOK Mocje MonajJgaHusi BelecTBa B
OpraHu3M.



Symptoms of poisoning

Symptoms develop after 15-24 hours. If the poisoning is caused
by inhalation, symptoms develop more quickly, after 4-8 hours.

In the case of an allergic reaction, symptoms develop
immediately

Symptoms:
> Burning sensation in the gastrointestinal mucosa
> Nausea, vomiting, diarrhea with blood
> Intestinal cramps
> Characteristic symptom of poisoning haemorrhages on the
retina

In severe cases convulsions, lividity, collapse, prostration
develop.

Death occurs in 6-8 days from liver damage, spleen damage,
gastric haemorrhage, toxic renal dystrophy

No adverse effects upon skin contact

Signs of poisoning do not usually appear until one to three days
after exposure.



OTpaBiieHHEe ceMEHAMHU KJIeIeBUHbI

IIpu ynorpeOsieHun ceMsiH KJjemeBuHbl uepe3 10-12
YacoB WJH TMO03Ke MOSABJSIOTCA TMPU3HAKH  CUJIbHOIO
pasapaxenusi ZKKT: Tomrno pBora, cuiibHbIe 0014 B KUBOTE,
npody3HbIil MOHOC (YACTO ¢ KPOBBIO).

Pa3BuBarrcs JHMX0paaKa, TroJiOBHas 00Jib, LIHAHO3
KOKHBIX IMOKPOBOB, apTepHaJibHOE [aBJeHHE MAJAeT, MYJbC
YacThblil, CJ1A00r0 HATIOJIHEHU.

B kpaiiHe TsKeJAbIX CJY4YasiX HHTOKCHMKALUM HA BTOpPbBIE -
TPETbU CYTKH HAOJIIONAIOTCH CYAOPOKHBIA CHHIAPOM, NMPU3HAKH
TOKCUYECKOr0  TMOPAa)KeHWsi  medeHH  (KeJTyxa), MOYeK
(anbOymMuHYpHs1, reMaTypusi, aHypHs), TUXOPaIKA.

JleTanbHBIA UCX0 HACTYIIAET HA 2-7 CYTKH.

IlepBasi momMo1Ub U JICYCHHE

AHTHIO0TA HET

O6mue Mepbl MO NMPEAYNPEKICHUIO BCACLIBAHUS #A/1A.
HemenjieHHO 10CTAaBUTH B 00JIbHUILY

ITomoimp MOpakeHHBIM OKA3BIBAETCA 10 O0INUM
npaBMJIaM €  MCHOJb30BAHMEM JITHOTPONHBLIX H
NMATOT€HeTUYECKUX CPEACTB  Tepanmuu  COCTOSIHUM.
ChnenuajbHble  CpeaCcTBA  MEIMIMHCKON  3alIMTHI
OTCYTCTBYIOT



Poisoning from castor oil plant seeds

After 10-12 hours or later, signs of severe gastrointestinal
irritation occur: vomiting, severe abdominal pain, profuse
diarrhoea (often with blood).

Fever, headache, cyanosis of the skin develop, blood
pressure falls, pulse is rapid and weak.

In extremely severe cases of intoxication during the
second to third day a convulsive syndrome, signs of toxic liver
injury (jaundice), toxic kidney injury (albuminuria, haematuria,
anuria) and fever are observed.

Lethal outcome occurs on day 2-7.

First aid and treatment

No antidote

General measures to prevent absorption of poison.
Take to hospital immediately.

Affected people should be treated according to
general rules using etiotropic and pathogenetic agents
for the conditions. No special protective equipment is
available



Bonpoc 4 J/INOKCUHBI
Question 4 Dioxins



K nannoii rpynme OBTB npunampiexar mnoJurajoreHu3MpoOBAHHbIC AaApPOMATHYECKHE
yriaesogopoasl (ITAJI), HamOobImMii HMHTEpPEC Cpead KOTOPLIX MNPEACTABIAET JHOKCHH H
TUOKCHHOIIOA00HBIE BelllecTBA.

CHHTE3MPOBAHHOOKOJIO TBHICAYU PA3JIUYHBIX COCAUHEHHH JTUOKCHMHOB. OHM TakKiKe MOryT
00pa30BbIBATLCH NMPH CKUTAHUM PA3JIUYHBIX XHMHUYECKHX NPOAYKTOB (ropeHue MYCOPHBIX
CBAJIOK), JIECHBIX MOKAPaX, COAEPKATHCH B BbLIOPOCAX METAJIYPrU4eCKOM NMPOMBINLJICHHOCTH,
NPH NMPOU3BOJACTBE HEKOTOPBIX BU/I0OB MECTHIIU/IOB.

SABAAOTCA KyMYJSTUBHBIMHU SI/IAMH U OTHOCSATCS K IPYyIIEe ONMACHBIX KCEHOOMOTHKOB

JIMOKCHUHBI —3TO0 100aJIbHbIE IKOTOKCUKAHTHI, obJsaaromme
MOIIHBIM  MYTAareHHbIM,  HMMYHOJCNPECCAHTHBIM,  KAHLIEPOT€HHbIM,  TEPATOr€HHbIM
IMOPHOTOKCHYECKHUM JIEHCTBHEM

HMAOKCHHBI- sTanon
OHKOTOKCHYHOCTH

C\\ : 0 | : :C\
C\/ o} Cl
2,3,7,8-TeTpaxnopognbeHso-

. n-guokcuH, TXA4

Bcero gnokcnHosas rpynna cogepxut 419 sewwects

Buonozuyeckoe delicmsue:

*CHUXEHNE HU3NUECKMX N YMCTBEHHbIX
cnoco6HaocTeil

*OHKo3a60neBaHNA

*[nbene nnoga

*PoxaeHue geteii ¢ hnanUecKUMn ypoacTBamn




This group of poisonous and highly toxic substances includes polyhalogenated aromatic
hydrocarbons (PAH), of which dioxin and dioxin-like substances are the most interesting.

About a thousand different dioxin compounds have been synthesised. They can also be
produced by burning various chemical products (landfill combustion), by forest fires, by
emissions from the metal industry and by the production of some types of pesticides.

They are cumulative poisons and are classified as hazardous xenobiotics

Dioxins are global ecotoxicants with potent mutagenic, immunosuppressant, carcinogenic,
teratogenic and embryotoxic effects

Dioxins - the benchmark
! for oncotoxicity

LGP
cl = Q s 4]
2,3,7,8-tetrachlorodibenzo-

. p-dioxin, TCDD

The dioxin group contains a total of 419 substances

Biological effects:
¢ Reduced physical and mental capacity
* Cancers

| ¢ Fetal death




OHu caa00 pacHIenVIsIlOTC M HAKAILUIMBAKOTCH KAaK B OpPraHu3Me 4e/I0BeKa, TaK U B
Ouocdepe mIaHeThl, BKJIKYasA BO3IYyX, BOLY, IUIILY.

BesvuuHA JIeTaJbLHOM 103bI AJI 3THX BelecTs gocturaer 107° r va 1 Kr :kuBoro Beca
IIpuurHA TOKCMYHOCTH JAUOKCHHOB 3aKJIIOYAETCHA B CIOCOOHOCTH 3THX BelIeCTB TOYHO
BIIUCHIBATHLCS B PeleNTOPbI )KUBbIX OPraHU3MOB U NOAABJISATH WM U3MEHATHb HUX KU3HEHHbIE

GyHkuuu.

J_II/IOKCI/IHBI, nmoaaBJasisi UMMYHHUTET U MHTCHCHUBHO B03ﬂeﬁCTByﬂ Ha IPpoHeCChbl ACJICHUA U
Cienuaau3aliii KJICTOK, IPOBOHUPYIOT PAa3BUTUHEC OHKOJOI'NYCCKHUX 3a00J1eBaHNI.

BMemmBawTcss B PenpoAyKTHBHYI (YHKLMIO, Pe3K0 3aMelJisAsl MOJ0BOe CO3peBaHHE H
HepeaKo MPUBOIAA K )KEHCKOMY M MY:KCKOMY 0eCIIONHIO.

OHU BBI3BIBAKT INIYOOKHE HAPYLIEHUS NMPAKTHYECKH BO BCeX OOMEHHBIX Ipoleccax,
NMOAABJSIOT U JIOMAKT PA00TYy HMMYHHOM CHCTEMbI, IPUBOAS K COCTOSSHUIO TAK HA3bIBAEMOI0
«xumudeckoro CITUJI a».

HenaBHue wmcciaenoBaHusi MNOATBEPAMJN, 4YTO [JAHOKCHMHBI BbI3BIBAKT YPOACTBA U
NMPo0JIeMHOEe Pa3BUTHE Y JeTeMl.

B opranmusM 4esioBeka THOKCHHBI MPOHMKAKT HECKOJIBKMMH NyTAMHU: 90 NMpPOUEHTOB — C
oo u mnumer uyeped KKT, ocraababie 10 mnpoumeHToB — ¢ BO3AYXOM H MNbLIBIO
yepes JIErKUe U KOxKY.



They are poorly degradable and accumulate both in the human body and in the biosphere
of the planet, including air, water and food.

The lethal dose for these substances is as high as 10 g per 1 kg fresh weight.

The reason for the toxicity of dioxins is the ability of these substances to fit precisely into
the receptors of living organisms and inhibit or alter their vital functions.

Dioxins, by suppressing immunity and intensely affecting cell division and specialization
processes, provoke the development of cancer.

They interfere with reproductive function, sharply delaying puberty and often leading to
female and male infertility.

They cause profound disturbances in almost all metabolic processes, suppress and break
down the immune system, leading to a state of so-called “chemical AIDS”.

Recent studies have confirmed that dioxins cause deformities and developmental problems
in children.

Dioxins enter the human body in several ways: 90 per cent with water and food through the
gastrointestinal tract and the remaining 10 per cent with air and dust through the lungs and
skin.



IlepBast momoiub

YuurbiBasgs TO, YTO CHUMITOMbI OTpPaBJIeHHS] JAUOKCHHOM Pa3BUBAIOTCA B Te4deHHeE
MPOJOIKUTEIHLHOT0 BPEMEHHU, B OKA3aHUM I0BPa4yeOHOii MOMOIIH HeOOX0AMMOCTH HeT.

IIpn momo3peHun Ha OTpaBJieHHE TUOKCHHOM HEO0X0MUMO KAK MOKHO CKopee 00paTuThCA
3a MeIUIUHCKON MOMOIIbIO.

Cnennduyeckux  aHTHAOTOB K  JMOKCHMHY He  CyLIeCTByeT, HAa3HA4YaeTcs
CHMIITOMATHYECKAsl Tepanusi, HAMPABJEHHAS HA yJy4YlleHHMe O0OMeHa BelleCTB U KOPPEKUHI0
HAPYIIEHHBbIX (PYHKIMH BHYTPEHHUX OPraHOB.

Jisi  ycKOpeHHUsI BbIBeleHHMsI $1a M3 OPraHu3Ma MNPOBOAST TMOBTOPHBIE CEAHCHI
miasmodepesa ¢ NocJeIyHIMMHI 3aMeCTUTEIbHBIMHU TIa3MOTPaHchy3usIMU.



First aid

As the symptoms of dioxin poisoning develop over a long period of time, there is no need
for paramedical care.

If dioxin poisoning is suspected, medical attention should be sought as soon as possible.

There are no specific antidotes to dioxin, and symptomatic therapy is prescribed to
improve metabolism and to correct impaired internal organ functions.

Repeated sessions of plasmapheresis followed by replacement plasmotransfusions are
carried out to accelerate elimination of the poison from the body.



biiarogapio 3a BHUMaHHeE
Thank you for your attention
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