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B 0030pe 0000111eHb JaHHBIE O CYHITUAATBHBIX JEUCTBUAX C HCIOIB30BAaHHEM MOHOKCH[A yTiepona (yrapHbIA
ra3, CO) B Poccuu u 3apy6exom. [TokazaHo, uro ocHOBHEIMU rcTouHUKaMH CO B pa3Hble BpeMEHHBIC TIEPHUOIBI
6butu: B EBpone u Amepuke — ObIToBOI ra3 (60-70-e rogst XX Beka), BEIXJIONHBIE ra3sl aBToMoOUaeH (70-90-¢
rojel); ¢ KoHIa 90-Xx IT. — pe3Kuid POCT YaCTOTHI MCIIOJNB30BaHUS yIJIeH A 0apOeKio (MPeHMYIIECTBEHHO B
ctpanax KOro-Bocrounoit Azun). OtpaBneHre CO XxapaKkTepu3yOTCs BRICOKOH CMEPTHOCTHIO. Cpeirt MOTHOImx
npeoOnagarT MyX4uHbL CyWIHIATbHBIE NEWCTBHUS Yalle MPOJYMAaHBI U CILIAHUPOBAHBI, COBEPIIAIOTCS Mpe-
HUMYIIECTBEHHO Ha ()OHE SIMOIMOHANBHBIX HAPYIICHHUN. YBEIHMYCHUIO YaCTOTHI ATOTO BHIA CAMOYOHUICTB CHO-
COOCTBYET TOCTYITHOCTh HH(pOopMaIwn B nHTepHEeTe 1 CMU. Meph! mpeBeHINN TOMUMO OOIINX YaIlle CBSI3aHbI C
orpanndenueM joctyna k CO u KOHTpoJIeM MHTepHEeT-pocTpancTBa. B Poccun 3101 criocob camoyOuiicTBa He
pacnpocTpanéH, U 0OBIYHO HOCHUT XapaKTep «TapaKHOW cMepTH». Mepbl MPOPIIAKTUKA TPOpPabOTaHbl MAJIO U

TpeOYIOT COBEPIIICHCTBOBAHHUS.

Knrouesvie crnosa: cynuu, CynnuialibHas MOMBITKA, YTapHBIH Ta3, MOHOOKCH]I YIJIepoia, OKUCh yriiepo/a,

CO, otpaBnenue

CMepTHOCTh OT caMOyOMICTBa — MOTEHIMAIBHO
peryaupyeMsblil mokasaTenb, U BHeIpeHHe 000CHOBAH-
HBIX Pa3HOYPOBHEBBIX MPOTpaMM NPOPUIAKTHKH MO-
KET CIOCOOCTBOBATh €ro CHWXEHHIO. BaxHbIM
HafpaBJICHUEM B 3TOW paboTe sABiIsgeTCS U3ydeHue (pax-
TOpPOB, ACCOLUMHPOBAHHBIX C OTACIBHBIMH CIIOCOOAMHU
cyuraa [1, 2].

B rio6ansHOM (MUPOBOM) MaciiTabe cambIM pac-
MPOCTPAHEHHBIM CTIOCOOOM CaMOYOHIICTBA SIBISIETCA
OTpaBJIeHHE, NIPU HamboJIee YacTOM HCIIOJIb30BAHUU B
Ka4yecTBE CpeJICTBA JOOPOBOJIBHOTO YXOAa M3 KU3HH
anoxumukaroB [1]. B EBponelickux ctpanax u CLIA
Ha JIMJUPYIOLIUX MMO3ULUAX MOBEUIEHUE U TPUMEHEHNE
OTHECTPENbHOro opyxusa. CaMOOTpaBiICHUE 3aHUMAET
BTOpOe-TpeThe MecTo [1, 3, 4]. B Poccumn 6onee 80%
CYUIIMJIEHTOB TMOTH0Aa0T OT MEXaHWYECKOM ac(hUKCHH
npu camornoemieHuu. OTpaBiieHUE CIEI0M, HO C Kpart-
HO MEHbIIIEH 4acTOTOH (110 OTAEIBHBIM TEPPUTOPUIM —
1,5-9,4%), nuip B €IMHUYHBIX PETMOHAX yCTymas ca-
MocTpenam [35, 6, 7].

HecMmoTpst Ha OTHOCHUTENBHO MayIO JOJK0 OTpaB-
JeHU B oOuieil cTpykType camOoyOHUHCTB BO MHOTHX
SKOHOMHYECKH DPAa3BUTHIX CTpaHax, Oojee TayOoKoe
M3y4YeHHe 3TOro Crocoda CyWIU/Ja HMEET BBICOKYIO
MPAKTUYECKYI0 3HAYUMOCTh, B TOM YHUCIIE C TIO3HIIHN
BbIPaOOTKH Mep MpeBeHIMU. Tak, ombIT paboThl MO-
CIIETHUX JIECATUIIETUH MOKa3aj, 4YTO OrPAHUYEHHE CBO-
0O0ZHOI0 JOCTyMa K PSAYy MEIMKaMEHTOB, HEKOTOPHIM
cpeacTBaM OBITOBOW XHMHH, OOBIYHO CIIOCOOCTBYET
CHIDKEHUIO YacCTOThl HMX WCIOJIb30BaHUS TIO CYHIIH-
JansHeIM MOTHBaM [8, 9, 10]. OxHako 3T MEPHI Malo
3¢ (hEeKTHBHBI IS IPYTUX BHIOB OTPaBIICHUH, OCOOCH-

Mortality from suicide is a potentially
manageable indicator, and the introduction of
sound multi-level prevention programs can
help to reduce it. An important direction in
this work is the study of factors associated
with individual methods of suicide [1, 2].

On a global (worldwide) scale, the most
common way of suicide is poisoning, with the
most frequent use of pesticides as a means of
voluntary death [1]. In European countries
and the United States, hanging and the use of
firearms are in the lead while self-poisoning
takes the second or third place [1, 3, 4]. In
Russia, more than 80% of suicide attempters
die from mechanical asphyxia during self-
hanging. Poisoning comes second but with a
much lower frequency (in some areas it
reaches 1.5-9.4%), only in a few regions it
takes second place after firearms [5, 6, 7].

Despite the relatively small proportion
of poisonings in the overall structure of sui-
cides in many economically developed coun-
tries, a deeper study of this method of suicide
is of high practical importance, including
from the standpoint of developing preventive
measures. Thus, the experience of the last
decades has shown that the restriction of free
access to a number of medicines, some
household chemicals, usually helps to reduce
the frequency of their use for suicidal motives
[8, 9, 10]. However, these measures are not
very effective for other types of poisoning,
especially those using non-enteral routes of
entry of a chemical agent into the body. For
example, the use of toxic inhalants signifi-
cantly alters many characteristics of suicidal
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HO, UCHOJB3YIONIMX HEIHTEpajbHbIE MYyTH IMOCTYILIE-
HUSI XMMHUYECKOrO areHTa B opranusM. Hampumep,
MPUMEHEHNE TOKCUYECKUX HWHTaJISHTOB 3HAYUTEIHHO
MEHSET MHOTHE XapaKTEPUCTHKU CYMLHIAIBHOIO IO-
BEJICHUS M KIIOUEBBIX Mep NpeBeHUuHU. B Hacrosmee
BpeMsl NEpEYeHb 3TUX BEUIECTB JIOCTATOYHO BEJIUK.
Cpenu nHux: yrapusiii (CO), yriuekucisiid (CO2) u ObI-
TOBOM Ta3bl, Tejuid, Hapbl METALIMYECKON PTYyTH U
IpyTHeE.

Hensro HacTosime paboOThI sABIIETCS 0030p
JAHHBIX JIMTEPATYPhl C MPUBJICYCHHEM COOCTBEHHOTO
KJIMHUYECKOTO OmbITa 0 MecTe yrapHoro raza (CO)
CpeIu CPeACTB CyUIMIATbHBIX IEHCTBUI.

Obwue ceedenusl.

VYrapusiif raz (CO, MOHOOKCH] yIJIepoaa, OKHUCh
yriaepoja) — OecIBETHBIN ra3 0e3 3amaxa, Ype3BbIYaitHO
SOBUTHIA. B uncToM Buae BrHepBble ObUT TOJTY4YeH
¢dpanmy3ckum BpadoM K. Jlacconom B 1770 romy mpu
HarpeBaHuMU JPEBECHOr0 YIS € OKUChIO IuHKa. [lo
($u3nUeCKUM CBOMCTBaM CXOlleH ¢ a30ToM. [lnoTHOCTH
1,25 r/n, xputudeckas temmneparypa — 1399 kputuue-
ckoe pgasieHue 35,5 atM. ['OopuT cHHUM IIaMeHEM,
Teiora cropanus 67,6 kkan/r-monb. Ilpenenst Boc-
IJIAMEHSIEMOCTH B cMecH ¢ Bo3ayxoMm 12.5-74%. B Hu-
YTOXKHBIX KOJIMYECTBAX COACPKHUTCS B 36MHOM aTMO-
cdepe, B HE3HAUUTEIBHBIX KOJIMYECTBAX — B TOPHBIX
MOpO/Iax, BYJIKAaHUYECKUX U PyAHUUYHBIX ra3zax. B kpo-
BU 3/I0pOBOro uesyoBeka coaepxutcs oT 1,5 no 3,1%
CO, uto cuuTaercst pU3MOIOTNIECKON HOPMOH.

CO — nmpolyKT HEMOJHOTO CrOpaHus BEUIECTB, CO-
JepKaluX YTIepoja, B OCHOBHOM JIPEBECHHA, JIPEBEC-
HBIH yronb. Cpeau Ipyrux UCTOYHUKOB — CyXOi HaBO3,
CBETWJIbHBIN Ta3, mopox u np. Hapsany ¢ nByokuchbro
yraepoaa (CO2) yrapHblii ra3 Bcerjga oopasyercst npu
TOPEHUH TOIUIMB, YeMY OJIarONPHUSATCTBYIOT HEIOCTa-
TOK BO3/yXa M BBICOKAs TEMIEpaTypa B 30HE TOPECHUS
[11].

JsiMoBeIe Ta3wl copepxar — 1-4% CO, TaGavnbIit
abiM — 0,5-1%, BBIXJIOIIHEIC Ta3bl aBTOMOOMJICH COBET-
ckoro nepuona — 2-10% [11]. Ilpumenenue katanuza-
TOPOB B TEYEHHE MOCIEIHUX TPEX AECATUICTUNA MTO3BO-
mu  cHU3UTH BBIOpockl CO W APYyTHX TOKCHYHBIX
KOMITOHEHTOB [12, 13]. B coBpeMeHHBIX aBTOMOOMIISIX
c OCH3MHOBBIM JBHUTATEIEM 3TOT IOKa3aTelb COCTaB-
nset — 0,1-10%, nuzenbabM — 0,01-5,0% [13]. Tem He
MEHEEe, MaJIOMOIIHbIN MOTOp B 20 JI.C. TPOAYIUPYET A0
28 nmutpoB CO B MUHYTY, CO3/aBasi B 3aMKHYTOM IIO-
MEUIeHUH (rapax<, PEeMOHTHBIH OOKC) CMEpTEeIbHYIO
KOHLEHTPALMIO Ta3a B BO3J1yX€ B TEUYEHHE 5 MUHYT
[15].

behavior and key prevention measures. Cur-
rently, the list of these substances is quite
large. Among them: carbon monoxide (CO),
carbon dioxide (CO) and household gases,
helium, metal mercury vapor and others.

The aim of this work is to review
the literature data with the involvement of our
own clinical experience on the place of car-
bon monoxide (CO) among the means of
suicidal action.

General information.

Carbon monoxide (CO, carbon monox-
ide, carbon monoxide) is a colorless, odorless
gas that is extremely toxic. In its pure form, it
was first obtained by the French doctor J.
Lasson in 1770 by heating charcoal with zinc
oxide. Its physical properties are similar to
those of nitrogen. Density 1.25 g/l, critical
temperature 1399, critical pressure 35.5 atm. It
burns with a blue flame, the calorific value is
67.6 kcal/g-mol. Flammability limits in a
mixture with air is 12.5-74%. It is contained
in negligible quantities in the earth's atmos-
phere and in insignificant quantities in rocks,
volcanic and mine gases. The blood of a
healthy person contains from 1.5 to 3.1% CO,
which is considered a physiological norm.

CO is a product of incomplete combus-
tion of substances containing carbon, mainly
wood, charcoal. Other sources include dry
manure, lighting gas, gunpowder, etc. Along
with carbon dioxide (CO>), carbon monoxide
is always formed during the combustion of
fuels, which is favored by the lack of air and
high temperature in the combustion zone
[11].

Flue gases contain — 1-4% CO, 0.5-1%
tobacco smoke, 2-10% exhaust gases of cars
of the Soviet period [11]. The use of catalysts
over the past three decades has made it possi-
ble to reduce emissions of CO and other toxic
components [12, 13]. In modern cars with a
gasoline engine, this figure is 0.1-10%, in
cars with diesel engine it is 0.01-5.0% [13].
However, a low-power motor of 20 hp pro-
duces up to 28 liters of CO per minute, creat-
ing a lethal concentration of gas in the air in a
closed room (garage, repair box) for 5
minutes [15].

Toxic effects

CO poisoning is possible only through
the respiratory tract. From the lungs, CO pen-
etrates into the blood, where, due to its signif-
icantly greater (about 250-300 times) affinity
for hemoglobin, it displaces oxygen from
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Tokcuueckue 3¢hghexmoi

Otpasnenne CO BO3MOXHO TOJBKO 4Ye€pe3 JbIXa-
tenbHbIe myTU. U3 nérkux CO moHUKaeT B KPOBb, T'IIE,
Oyraromapst 3HaUMTEILHO 0OJBbIIEMY (MpuMepHO B 250-
300 pa3) cpoACTBY K reMOrJI00MHOMY, BBITECHSET KHC-
nopon u3 okcuremorsoduna (HbOz) kposu u oOpaszyer
kapOokcuremoriioonn (COHb). [Iponecc aucconmamnmm
KapOokcuremoriioonna mnpoucxomut B 3600 pa3 men-
JICHHEE, YeM OKCUTeMOrJIoOMHa, BCIEICTBHE YEro re-
MOTJIOOMH TEPSIET CIIOCOOHOCTh NIEPEHOCHUTh KUCIIOPOI,
YTO IPUBOAMT K HAPYIIEHUIO €ro oOMeHa B OpraHu3Me.
[To »toit npuunne COHb oueHb OBICTPO HaKAIIMBACT-
csl B KpPOBH, Ja)K€ MPH CPABHUTEIBHO HEOOIBIIOM CO-
nepxxkaanu CO Bo BAbIxaeMoM Bozayxe [11, 16].

B ocuoBe otpaBnenust CO JEKUT KHCIOPOIHOE
roJIOIaHue TKaHeH, BO3HUKAET TeMudeckas (TpaHc-
nopTtHasi) runokcus. [[ns maromormueckoro mporiecca
TaK Xe uMeeT 3HaueHue B3aumojencteue CO ¢ Muo-
rIIOOMHOM, IUTOXPOMOKCHAA30M, IHUTOXpOMOM P-45,
mutoxpoMoM C M ¢ APYTHMH Kele30- U MeIbCoJIep-
JKaIUMU OMOXUMUYECKHMH cucTeMamu [17], uto B
KOMILIEKCE MPHUBOJAUT K HAPYIIEHUIO TKAaHEBOTO JIbIXa-
HUSl ¥ OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.
B wurore CO cHuxkaeT KOHIEHTPALUIO JOCTYITHOIO
KHCIIOpOJ1a, BO3HUKAET AETpeccusi adpoOHOTO MeTado-
JU3Ma BO BCEX OpPraHax ¢ MPEeUMYIIECTBEHHBIM TOBpE-
KJIEHHEeM HauOoJiee YyBCTBHUTEIBHBIX K THIIOKCHH:
Mo3ra, muokapaa [18].

Tokcuueckuit 3¢ ekt HaOMIOAaeTCS MPH BIbIXA-
HUM BO3ayxa ¢ KoHueHtpamuein CO 3% 1073 /a1 B Teue-
Hue 1 gaca. Ilocne npexpamenus Basixanus CO 60-
70% siga BBIIENSAETCS Yy YeIOBEKa B TEUEHHE OJHOIO
gaca. 3a yeTbIpe yaca ypausercs 96% abcopbupoBan-
HOI opranusmoM a03bl. Ilpu conepxanuu 0,08% CO
BO BJIBIXa€MOM BO3JyXE YEJIOBEK YYyBCTBYET TI'OJIOB-
Hyt0 Ooyib M yayuibe. IIpu MOBBILIEHUH KOHIIEHTpa-
mun CO g0 0,32% BO3HHMKAET mapanud U MOoTeps CO-
3HaHus (cmepTh Hactymaer depe3d 30 munyt). Ilpnm
KOHLIeHTpauuu Bele 1,2% co3HaHue TepseTcs mocie
2-3 BIOXOB, YEJOBEK yMHpaeT MeHee ueM uepe3 3
MUHYTHI [18].

K neiictBuro CO Oonee yCTOWYMBBI >KEHIIUHBI,
yeM MyX4uHbl. OCOOEHHO YYyBCTBUTEIbHBI MOJIOJbIE
oI 1 OepeMeHHbIe JKeHITNHBI, TUToA. TsKeno mepe-
HOCSIT OTPABIICHUE AJKOTOJUKH, KypsIIue JHIa, CTpa-
Jaromue OpOHXUTOM M OpOHXHATBHOW aCTMOM, ITHEB-
MOKOHHO30M, aHEMHUSMH, aBUTAMHHO3aMH, WUCTOIIEH-
Hble Jroau [16].

Knunuueckue nposenenus ompasnenus CO

Havano xoHTakTa ¢ MOHOKCHAOM yriepoja Mpo-

blood oxyhemoglobin (HbO») and forms car-
boxyhemoglobin (COHb). The process of
dissociation of carboxyhemoglobin is 3600
times slower than that of oxyhemoglobin, as a
result of which hemoglobin loses its ability to
carry oxygen, which leads to a violation of its
metabolism in the body. For this reason,
COHD accumulates very quickly in the blood,
even at a relatively low CO content in the
inhaled air [11, 16].

CO poisoning is caused by oxygen star-
vation of tissues, resulting in hemic
(transport) hypoxia. For the pathological pro-
cess, the interaction of CO with myoglobin,
cytochrome oxidase, cytochrome P-45, cyto-
chrome C and other iron- and copper-
containing biochemical systems is also im-
portant [17], which in combination leads to
disruption of tissue respiration and redox
processes. As a result, CO reduces the con-
centration of available oxygen, and depres-
sion of aerobic metabolism occurs in all or-
gans with predominant damage to the most
sensitive to hypoxia: the brain and myocardi-
um [18].

The toxic effect is observed when air is
inhaled with a CO concentration of 3x10-3
g/l for 1 hour. After cessation of inhalation of
CO, 60-70% of the poison is released from a
person within one hour. In four hours, 96% of
the dose absorbed by the body is removed. At
a content of 0.08% CO in the inhaled air, a
person feels a headache and suffocation. With
an increase in CO concentration to 0.32%,
paralysis and loss of consciousness occur
(death occurs after 30 minutes). At a concen-
tration above 1.2%, consciousness is lost after
2-3 breaths, a person dies in less than 3
minutes [18].

Women are more resistant to the action
of CO than men. Particularly sensitive are
young people and pregnant women, the fetus.
Poisoning is difficult for alcoholics, smokers,
suffering from bronchitis and bronchial asth-
ma, pneumoconiosis, anemia, beriberi, mal-
nourished people [16].

Clinical manifestations of CO poisoning

The onset of exposure to carbon monox-
ide is asymptomatic. Then (with a typical
form) the victim develops a headache, mainly
in the temporal areas ("beating in the tem-
ples"), dizziness, nausea and vomiting.
Marked miosis, floating movements of the
eyeballs, anisocoria are reported. Sharp ex-
citement is replaced by stunning, drowsiness,
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TekaeT 6eccMMNTOMHO. 3aTeM (Tipu munuunou hopme)
y TMOCTPaJaBIIEro pa3BUBAETCS TOJOBHAs 0OJb, Mpe-
AMYIIECTBEHHO B BHCOYHBIX oO0jacTsax («OueHue B
BHCKax»), TOJIOBOKPY’KEHHE, TOIHOTa U pBoTa. OT™MeE-
YyaeTcs BBIPAKEHHBI MHO3, IUIABAIOLIME JBUKECHUS
TJIa3HBIX SIOJIOK, aHWU30Kopus. Pe3koe BO30yKIcHHE
CMEHSIETCSl ONIYLIEHHEM, COHJIMBOCTBIO, BO3MOXHBI
3pUTENbHO-CIYXOBbIe TajumonuHanuu. [lo mepe yse-
JUYEHUSI KOHLIEHTPALIUU /12 B OPTaHU3ME MPOUCXOAUT
yTHETEHHE CO3HaHUsl BIUIOTH 10 KoMbl. Komarto3Hoe
COCTOSIHME COIIPOBOXKJIAETCSI TMIIEPTOHYCOM, IOSIBIIE-
HUEM TaTOJOTHYECKHUX pedIeKCcoB, HHOTIA HaOIroIa-
I0TCA TOHMYECKUE cynoporu. HapyiieHus co cTopoHsl
CepIICYHO-COCYTUCTON CHUCTEMBI NMPOSIBIAIOTCS B BUIE
TUIEPTEH3UOHHOTO CHHIPOMA C BBIPQKEHHOW TaXH-
Kapauel, CO CTOPOHBI IbIXaTEIBHON CUCTEMBI — YBEJIH-
YEHHSI YaCTOTHI JIBIXaTENbHBIX JIBMKCHUNA W OJIBIIIKH,
CMEHSIOIIMMHUCS ypexKeHUeM Jbixanus. [Ipu cHrkeHun
koHueHTpauun CO BO BIBIXa€MOM BO3JyXe M CBOE-
BPEMEHHOM IPOBEACHUH JIEYEOHBIX MEPONPUATHHA T10-
CTpaJaBIIMii BBIXOJAUT M3 KOMATO3HOTO COCTOSHUSI.
[Tocne mpekpalieHusi KOHTAKTa C SIIOM MCYE3al0T MPo-
SIBJICHUS] OCTPOTro oTpasieHus [19].

VY nmanueHToB, NEPEHECHINX TKENOE OTPABICHUE
CO c notepeil co3HaHUS U YBEIMUYEHUEM KOHLIEHTpa-
UM KapOOKCUTeMOrJIoOWHa B KPOBH cBbIIIE 25%, 10-
Clle aCUMITOMAaTHYECKOro IMepHoja pa3BUBAIOTCA OT-
nanéHHble HapyleHus (QYHKUUH LEHTpaJbHOW HEpB-
HOU U cepJieyHO-cocyIucToi cuctem [19].

[Tpu amunuuneix popmax orpasnenus CO KIMHU-
Ka WHasl.

CunkonanbHas popMa IpPU OCTPBIX OTPABICHUIX
MOHOOKCHJIOM YTJIEpO/a XapaKTepU3yeTCs HaTU4YUeM
HapyLIeHUH MpexXJe BCEro B CEPIEYHO-COCYAUCTOU
CUCTEME: TIaJICHUEM apTepPHAILHOTO JAAaBJICHUS U 0OMO-
POYHBIM COCTOSIHHEM. JIpIXaHWEe TpPH STOM YacToe,
MIPEPHIBICTOE, TOBEPXHOCTHOE. Pe3ko  BhIpa)keHa
OJIETHOCTh KOXHBIX TIOKPOBOB, YTO TIOCTYXKHJIO TTOBO-
JIOM K TOMY, 4TOObI Ha3BaTh 3TO COCTOSIHUE «Oeoi
acukcuen».

[Ipu siidpopuyeckoit popme B KIMHUYECKOU Kap-
TUHE TNPeo0IaNaloT SBICHUS BO30YKICHHS, HapyIle-
HUSl TICUXUKH TTOCTPAJABIIECTO, MPHUYEM MOTYT COBEp-
aThCsi HEMOTHBHPOBAHHBIE TIOCTYTIKH.

Anomnnexkcuueckas (MOTHUEHOCHas) ¢opMa BO3-
HUKAaeT MpHU aBapusX U MOKapax, KOrjga UMEET MEeCTO
BO3JICHCTBHE BBICOKMX KOHLEHTPAaLUHA MOHOOKCHA
yraepoaa. [lo kinumHMuyeckod kapTuHe 3Ta (opma
HAalNlOMUHAET TeMOpparndecknid WHCYNbT. [locTpanmas-
IIMI MOMEHTAJIBHO TEPSIET CO3HAHME, MTAJAET, BOZMOXK-

visual and auditory hallucinations are also
possible. As the concentration of poison in
the body increases, consciousness is sup-
pressed up to coma. The coma is accompa-
nied by hypertonicity, the appearance of
pathological reflexes, and tonic convulsions
are sometimes observed. Disorders from the
side of the cardiovascular system are mani-
fested in the form of a hypertension syndrome
with severe tachycardia, from the side of the
respiratory system — an increase in the fre-
quency of respiratory movements and short-
ness of breath, followed by a decrease in
breathing. With a decrease in the concentra-
tion of CO in the inhaled air and the timely
implementation of therapeutic measures, the
victim comes out of a coma. After the cessa-
tion of contact with the poison, the manifesta-
tions of acute poisoning disappear [19].

In patients who have undergone severe
CO poisoning with loss of consciousness and
an increase in the concentration of carboxy-
hemoglobin in the blood over 25%, after an
asymptomatic period, distant dysfunctions of
the central nervous and cardiovascular sys-
tems develop [19].

The atypical forms of CO poisoning
have a different clinical picture.

The syncopal form in acute poisoning
with carbon monoxide is characterized by the
presence of disorders primarily in the cardio-
vascular system: a drop in blood pressure and
fainting. Breathing is frequent, intermittent,
superficial. The pallor of the skin is pro-
nounced, which was the reason for calling
this condition “white asphyxia”.

In the euphoric form, the clinical picture
is dominated by the phenomena of excitation,
mental disorders of the victim, and unmoti-
vated actions can be performed.

The apoplexy (lightning-fast) form oc-
curs during accidents and fires when exposure
to high concentrations of carbon monoxide
takes place. According to the clinical picture,
this form resembles a hemorrhagic stroke.
The victim instantly loses consciousness,
falls, single convulsive contractions of vari-
ous muscle groups are possible. Respiratory
arrest occurs very quickly [19].

Diagnosis of acute intoxication is based
on data on the presence of contact of the vic-
tim with carbon monoxide, a characteristic
clinical picture, taking into account the pres-
ence of carboxyhemoglobin in the blood [19].
In the absence of anamnesis data on the pa-
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HBI €IMHUYHBIE CYJOPOXHbBIE COKPALICHUS Pa3IHIHBIX
MBIIIEYHBIX Tpynn. OdeHb OBICTPO HACTyHaeT oOcTa-
HOBKa Jpixanus [19].

Jluaznocmuxa ocTpol UHTOKCUKALIMKM CTPOUTCS HA
JAHHBIX O HAJIMYUHU KOHTAKTa MOCTPAJaBIIETO ¢ MOHO-
OKCHJIOM YIJIEpOJA, XapaKTEpPHOW KIMHUYECKOW Kap-
THHE, ¢ Y4ETOM Hamuuus KapOOKCHUTEMOTJIOOMHAa B
kpoBu [19]. B ciyyae moigHOro OTCYTCTBUSI JAaHHBIX
aHaMHe3a O BO3MOXXHOM IpeObIBAHWU MAlMeHTa B aT-
Mocdepe C MOBBIILIEHHBIM COJIEP)KaHUEM B OKpYKaro-
meM Bo3ayxe CO AMarHOCTHPOBATH 3TO OTPABJICHUE
MpeACTaBIISIETCSl JOBOJIBHO CIIOXKHOM 3anaueil. He Bce-
r71a MOXeT ObITh 3 GEKTUBHON U HEWPOBU3YyaTU3aALHS
[20]. B Takom cnmydae OCHOBHBIM SIBISIETCSI XUMMKO-
TOKCHKOJIOTHYECKOE  HCCIIeZIoBaHHE  (OMpe/eneHue
ypoBHst HbCO B kpoBH B mepBbIe HECKOJBKO YacoB,
4TO, B 00111eM, HE BCEra JOCTaTOYHO UH()OPMATHUBHO).
Taxxe HEOOXOAMMO UCKIIIOYATh OTPABIEHUE ITAHOIOM
— OmpeJeieHne HaJM4Ms W YPOBHS ATaHOJIA B KPOBH,
OLIEHKA JIMHAMHMKH BOCCTAHOBJICHUSI CO3HAHUS, IPYTUX
HEBPOJIOTUYECKUX CHMIITOMOB, XapaKTEPHBIX  JUIS
otpasnenus dtanosnioM u CO [21].

Ipunyuner okazanmus nomowy TPU OTPABICHUU
CO BKIIIOUAIOT TPU HANPABJICHHUSA:

1. TlpekpaiieHue JaidbHEHIIEro MOCTYILJICHUS
YIrapHOTO ra3a B OPraHU3M.

2. TlpumeHeHHe aHTUAOTOB (KHUCIOPOX, alu3o0d,
uutoxpom C).

3. BoccTraHoBieHUE ABIXaHUs, KPOBOOOpAILEHHUS,
(GYHKIUH LIEHTpaNbHOW HEpBHOU cucTeMbl [17].

tient's possible stay in an atmosphere with a
high content of CO in the ambient air, diag-
nosing this poisoning seems to be a rather
difficult task. Neuroimaging may not always
be effective either [20]. In this case, the main
one is a chemical-toxicological study (deter-
mination of the level of HbCO in the blood in
the first few hours, which, in general, is not
always sufficiently informative). It is also
necessary to exclude ethanol poisoning - de-
termining the presence and level of ethanol in
the blood, assessing the dynamics of recovery
of consciousness, and other neurological
symptoms characteristic of ethanol and CO
poisoning [21].

The principles of providing assistance in
case of CO poisoning include three direc-
tions:

1. Termination of further intake of car-
bon monoxide into the body.

2. The use of antidotes (oxygen, azizol,
cytochrome C).

3. Restoration of respiration, blood cir-
culation, functions of the central nervous
system [17].

Epidemiology of CO poisoning

Carbon monoxide in many countries is
one of the most common causes of poisoning
and high mortality rates for victims.

In Russia, for individual regions, the
share of CO in the overall structure of poison-
ings ranges from 2.3 to 14.7% with the fre-
quency of deaths from 4.4 to 30% (Table 1).

Tabnuya / Table 1

ITokaszarenu oTpaBlieHU YrapHBIM Ta30M B 00IIEH CTPYKType OTpaBlieHuH, %
Indicators of carbon monoxide poisoning in the overall structure of poisoning, %

Honst CO/CO share

Pervion B O0IIeli CTPYKTYpe | Cpelu JeTalbHbIX HCXO/I0B
Regi OTpaBIICHUS TIPH BCEX OTPABIICHUSIX
egion .
in the overall structure | among lethal outcomes from
of poisoning all types of poisonings
Poccust / Russia [22] 21-24
Camapa / Samara [23] 4.4
Omck / Omsk [24] 6,4 18,1
Wpxyrck / Irkutsk [25] 5,5 22,3
Cesepo-3anannsiii @O / North-West Federal Region [26] 23,8
CaparoBckas obmacts / Saratov Region [27] 26,1
bamkoprocTan / Bashkortostan [28, 29] *5,6-2,3
ExatepunOypr / Yekateringburg [30] 6,7
Tromens / Tyumen’ [31] 6,8
Uysamms / Chuvashia [32] 28,5
TIpumopckuii kpatt / Primorskiy region [33] 14,7

Ipumeuanue: 5,6% — B 2013 roxy, 2,3% — B 2016 roxy. / NB: 5.6% in 2013, 2.3% in 2016.
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Anuoemuonocuss ompasnenuii CO

VYrapHbslil Ta3 BO MHOTUX CTpaHax SIBJISETCS OAHOMU
13 HauboJiee YacThIX MPUYMUH OTPABICHUA M BBICOKUMU
MOKa3aTeIsIMH CMEPTHOCTH OCTPAIaBIIUX.

B Poccun no otaensHbiM pernonam nosst CO B 00-
mield CTPYKTYpe OTpaBlieHWH cocTaBisieT oT 2,3 110
14,7% c gacToToii TeTaabHBIX UCcX0A0B — OT 4,4 1o 30%
(tabm. 1).

B cpeanem no ctpane CO kak Bemyliui 3THOJIOTH-
yeckuil ¢akrop BbisiBIsgercs y 21-24% mnoruOmux ot
BCEX OTPAaBIICHHI, 3aHMMAasi BTOPOE-TPETHE MECTO TOCIIe
AJIKOTOJISl M JIEKAPCTBEHHBIX cpenacT [22, 28, 34]. B ps-
Jie TeppuTOpuid gons cmepreil, o0ycnosnennbix CO, Ha
NPOTSDKEHUH JUTUTEIIFHOTO TIEPHOAA COXpPaHSETCs CTa-
OUIIBHO BBICOKOH, yaepkuBasich Ha 1udpax 18-30% [25,
27, 35, 36]. YpoBeHb cMepTHOCTH nipu oTpasienun CO
coctasisieT 13,6-11,4 na 100000 nacenenus [22]. Ilpu
3TOM B mocienHue roasl B Poccum peructpupyercs
cHIKeHne uncia orpasieHnii CO ¥ CMEPTHOCTHU OT HETO
[29]. Tloxoxas kapTUHA HaOIIOJACTCS U CTPaHax IMOCT-
COBETCKOro npoctpanctsa [37, 38].

B 28 crpanax EBpomelickoro corw3a B TEU€HHUE
1980-2008 rT. OBLTO 3apErHCTPUPOBAHO B OOIIEH CIIOXK-
Hoctu 140490 cinyuaeB cmeptu (B cpeanem 4800 B rox),
cBsi3aHHBIX ¢ oTpaBieHueM CO (romoBoi k03¢ (UIHEHT
cmeptHoctu 2,2 / 100000), 1 cerogHst UX KOJIHUYECTBO
cumxaertcs [39, 40].

B CIIA B 80-¢ roasl XX BeKa €XETroJHO PErUCTpu-
poBasioch OoJiee TSATH THICSY CMEPTEIbHBIX OTPaBICHUN
CO [40]. K nayaiy HOBOTO ThICSUYENETHS 3Ta IHPpa Co-
KpaTuiach 0oJjiee, 4eM B JIBa pa3a, OCTaBasCh B MpeeIax
nByx Teicsy [41], u B 2014 rogy yxe cocrtaBmsna 1319
ciyuaes [42].

OTMmeudeHHas MOJIOKUTENNbHAS JUHAMHUKA CHYDKEHUS
3200J1€Ba€MOCTH ¥ CMEPTHOCTU HaOJI0/aeTCsl HE Be3Je.
Hanpumep, B Terepane 3a S-netuit mepuoz (2002-
2006) exxeromHOE yBEIHMUEHHE CMEPTHOCTH OT OTpaBIIe-
HUS yTapHbIM ra3om cocrtasisuio npumepHo 20% [43]. B
Typuuu okuch yriepona, 3anumas 7,9% B oOwei
CTPYKTYpe OTpaBiicHui [44], siBisieTcss Hanboiee 9acToi
npuuuHOU cmeptu — 63,2% [45].

Mecma u ycnoeuss ompagnenus, ce30HHOCHb, KOH-
MUH2EeHM

Nctounnkn CO pa3nuuHel, 1 B OTACIBHBIX PETHO-
HaX MOTYT OBITb MpPEJCTAaBIECHbI HE PAaBHOMEPHO. DTO
JIBUTATEIN BHYTPEHHETO CrOpaHus, Ta30Bbl€ IUIUTHI,
HarpeBaTeNbHble MPUOOPHI, NMEYHOE OTOIUIEHHE, HEro-
pIOYME CTPOUTENIbHbIE W OTAEJIOYHBIE MaTepualbl, MO-
Kapbl, HEKOTOpBIE MPOM3BOJCTBEHHBIE IpoIecCh. B
nocjeHee BpeMs MOSBISIOTCS HOBble MCTOYHMKN CO,

On average in the country, CO as the
leading etiological factor is detected in 21-
24% of deaths from all poisonings, ranking
second or third after alcohol and drugs [22,
28, 34]. In a number of territories, the pro-
portion of deaths caused by CO remains
stably high for a long period, remaining at
18-30% [25, 27, 35, 36]. The mortality rate
for CO poisoning is 13.6—11.4 per 100,000
population [22]. At the same time, in recent
years, a decrease in the number of CO poi-
soning and mortality from it has been rec-
orded in Russia [29]. A similar picture is
observed in the countries of the post-Soviet
space [37, 38].

In 28 countries of the European Union
during 1980-2008. a total of 140,490 deaths
(an average of 4,800 per year) associated
with CO poisoning have been reported (an-
nual mortality rate of 2.2/100,000), and
today their number is declining [39, 40].

In the United States in the 1980s, more
than five thousand fatal CO poisonings were
recorded annually [40]. By the beginning of
the new millennium, this figure had more
than halved, remaining within two thousand
[41], and in 2014 it already amounted to
1319 cases [42].

The noted positive dynamics of the de-
crease in morbidity and mortality is not
observed everywhere. For example, in Te-
heran over a 5-year period (2002-2006), the
annual increase in mortality from carbon
monoxide poisoning was approximately
20% [43]. In Turkey, carbon monoxide tak-
ing 7.9% of the total poisoning structure
[44] is the most common cause of death —
63.2% [45].

Places and conditions of poisoning,
seasonality, contingent

Sources of CO are different, and in
some regions they may not be represented
evenly. These are internal combustion en-
gines, gas stoves, heaters, stove heating,
non-combustible building and finishing
materials, fires, and some production pro-
cesses. Recently, new sources of CO have
appeared, for example, coals for barbecues,
vapors from smoking hookah, etc. [46].

“Burning out” from CO in everyday
life occurs: in rooms with faulty heating
appliances (stoves, fireplaces, heaters, water
heaters); when using coal briquettes in
primitive stoves for heating climbing tents,
huts, braziers with glowing coals, samovars;
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HampuMep, yrim s 0apOekro, mapbl IpH KypeHUW Ka-
nbsHA U Jp. [46].

«Yropanue» or CO B ObITy BO3HHKAET: B TIOMeIIIe-
HUSIX C HEHCHIPAaBHBIMH OTOMUTENbHBIMH MpHOOpaMu
(meyamu, KaMHMHAMH, 00OTpeBaTENsIMHU, BOJOHArpeBare-
JISIMU); TIPH UCTIOJIb30BaHUM YTOJIBHBIX OPUKETOB B MPH-
MUTHUBHBIX I€4ax JUId 00OrpeBa aJbIUHHCTCKHUX Iajia-
TOK, XMKUH, )KapOBEH C TVICIOIIUMHU YTISIMH, CAMOBApOB;
JUINTEIBHOM TOPEHUH KEPOCHHOBBIX JIaMII, Ma3yTHBIX
WIH KEPOCHHOBBIX OTOMMTEIBHBIX M HarpeBaTeNIbHBIX
npuOOpOB B HEBEHTHJIUPYEMBIX IOMEIICHUSAX; yTEeUuKe
ObITOBOTO Taza mponaHa (coaepxkamniero 4—11% CO); B
KOTEJIbHBIX OBITOBBIX M TPOU3BOACTBEHHBIX 3JaHHIA; B
0aHsIX, KOTOPBIE TOIATCS «mo-depHomy» [17, 21].

Cpenu cutyanuii Ha IEpBOM MECTE — OTPABIICHUS U
rubenp npu mokapax. B Poccum oT  cirywalHBIX
HECYACTHBIX CJIy4aeB, BHI3BAHHBIX BO3ICHCTBHEM JbIMA,
OTHS ¥ TUIAMEHHU MOTUOAET 10 YETHIPEX THICSY YEIIOBEK —
B 2018 rogy — 3847 (2,5 nma 100000 nacenenus) [47].
MeHnbliie — OBITOBBIE CIy4YaH: IPU UCIIOJIB30BAHUU I€Y-
HOTO OTOIUVIEHHMSI B JJOMax M OaHsIX B CBSA3M C IpexkJe-
BPEMEHHBIM 3aKpBITUEM IEYHOW TpPYyObl, IMTEIbHBIM
MI0JIb30BAHUEM JTyXOBBIMH TSATAMH, «rapa)kHas» CMepThb
U OTpaBJI€HHs B aBTOMOOWISX, «1orpeOHas» (Ipu mpo-
KypHBaHHH YacTHBIX norpedos) [48, 49].

B CIIHA cpeau citydaliHbIX OTPaBICHHUN IIEPBOE Me-
CTO MPHUXOJUTCS Ha JIBUraTelId BHYTPEHHETO CrOpaHUs
(43-57%) [40, 50], Bapixanue npima (34%) 1 UCTOUHUKH
ororuienus (22%) [50].

Heywmpbiniennsie otpasinenuss CO HocAT OTYETIH-
BbIM ce30HHBIN xapakTep. B Poccun nx wacrora pesko (B
4-5 pa3) moBbIIIAETCS ¢ HOSIOPS 110 MapT C MHUKOM B Jie-
kaOpe-suBape [29, 48]. YBenuueHue OoTpaBICHHN B XO-
JIOJTHBI OCEHHE-3UMHUN NEPUOJ TaK K€ PErUCTPUPYET-
csa B EBpone [51, 52, 53], CIIIA [54], Kurae [55] u apy-
rux crpaHax [43, 56], 4yTo B LeJOM, CBSI3BIBAIOT Mpe-
UMYLIECTBEHHO C OTOIUTEIBHBIM CE30HOM.

B crpykrype xonTMHTeHTa B Poccum mpu ocTpbIxX
orpaBieansax CO mpeoOramaroT MY>KYHHBI, OIS KOTO-
PBIX CpeaH TMOCTpajaBHIMX cocTaBiseT 64,5%, moru6-
mux — 71,7-80% [29, 57]. OcHoBHas rpynmna pucka —
HepaboTaromme B Bo3zpacte 50-59 net [29]. Paznuumst B
pacnpocTpaHEHHOCTU B TOPOJCKON M CeNbCKON MECTHO-
CTH IpakTH4ecKH OTCyTCTBYIOT [29]. ComyTcTByromee
AJIKOTOJIBHOE OIbsSIHEHUE BecTpedaercs B 45% citydaes, B
TOM YHCJIE TIPH «TapakHOI» cMepTH — B 75%, «morped-
HOI» — B 5%, npu noxkapax — B 40% [48].

B npyrux crtpaHax B CTPYKType KOHTUHIT€HTa TakK
ke TpeodsagaroT MYKUYMHBI, CTapIIEr0 U MOKUJIOrO
Bo3pacTa, B CIIIA — appoamepukanisl [40, 58].

prolonged burning of kerosene lamps, fuel
oil or kerosene heating and heating devices
in non-ventilated rooms; leakage of house-
hold gas propane (containing 4-11% CO);
in boiler houses of domestic and industrial
buildings; in baths that are heated too much
[17,21].

Among the situations in the first place
are poisoning and death in fires. In Russia,
up to four thousand people die from acci-
dents caused by exposure to smoke, fire
and flame — in 2018 — 3847 (2.5 per
100,000 population) [47]. Fewer are do-
mestic cases: when using stove heating in
houses and baths due to premature closure
of the chimney, prolonged use of wind
drafts, “garage” death and poisoning in
cars, “cellar” (when smoking private cel-
lars) [48, 49].

In the United States, among accidental
poisonings, internal combustion engines
(43-57%) [40, 50], smoke inhalation (34%),
and heating sources (22%) [50] account for
the first place.

Unintentional CO poisoning has a dis-
tinct seasonal character. In Russia, their
frequency sharply (4-5 times) increases
from November to March with a peak in
December—January [29, 48]. An increase in
poisoning in the cold autumn-winter period
is also recorded in Europe [51, 52, 53], the
USA [54], China [55] and other countries
[43, 56], which, in general, is associated
mainly with heating season.

In the structure of the contingent in
Russia in acute CO poisoning, men pre-
dominate, their share among the victims is
64.5%, the death toll is 71.7-80% [29, 57].
The main risk group is the unemployed
aged 50-59 years [29]. Differences in prev-
alence in urban and rural areas are practi-
cally absent [29]. Concomitant alcohol
intoxication occurs in 45% of cases, in-
cluding 75% of cases of "garage" death,
5% of "cellar" deaths, and 40% of cases of
fires [48].

In other countries, the structure of the
contingent is also dominated by men of
older and older age, in the USA - African
Americans [40, 58].

Suicidal CO poisoning

In Russia, the number of suicides
committed by inhaling carbon monoxide is
not exactly known. The reasons are differ-
ent — these are accounting shortcomings,
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Cyuyuodanvuvie ompasnenus CO

B Poccun xonnyecTBo caMoyOHIICTB, COBEPIIEHHBIX
MyTéM BIBIXaHHSI YrapHOrO Ta3a, TOYHO HE HM3BECTHO.
[TpuymHBI pa3MU4HBl — 3TO HEAOCTATKH Y4ETa, MO3BOIIS-
fomue KBanudummuposarb cMepth o1 CO Kak HempemaHa-
MEpPEHHYIO0 WIH KaK CaMOIIOBPEXIEHHE C HEOIpeaesEH-
HBIMH HaMEpEHHSIMH, HENpPOBEICHHE MOCTMOPTAILHON
9KCIIEPTU3BI, IPEANOYTEHHE B MEIULIMHCKON CTaTUCTUKE
OCHOBHOIO Mpouecca — «orpasiieHne CO» u np. Tem He
MeHee, UMEIOUINecs] eAMHUYHbIE MyOJIMKAlUN YKa3bIBa-
IOT Ha TO, YTO B OOIIEM 4YHCJE OTPaBICHUN yrapHbIM
ra3oM J0Jsl peain30BaHHBIX MO CYyHIUAAIBHBIM MOTH-
BaM coctaBisieT 1,8 [29] — 2,0% [31] (Tabu. 2). Hudps
HEBEJIMKH, ¥ TIOMUMO OTMEYEHHOTO BBINIE BEPOSITHOTO
HEJIO0y4YéTa KaKOro-TO YHCJIa CIIy4aeB, BCE K€ MOIYT
OBbITh OOBSICHEHBI «HEIOIYJIIPHOCTHIO» JAaHHOTO METO/a
B CTpaHe.

Heckonbko mMHast 1 HEOTHOPOAHAS CHUTyalus B 3a-

pyOeXHBIX TOCYIapCTBaX.
Tabauya / Table 2
Jlomnst, CyuIunoB cpenu cMepTenbHbIX oTpasiaeHuid CO
B OTJEIBHBIX CTpaHaX
Share of suicides among fatal CO poisonings
in selected countries

Hons, cyunuioB cpeau cmep-
Peruon / Crpana TenbHbIX otpasienuii CO
Region / Country Share of suicides among CO
lethal poisonings
Poccus (oTnenbHBIE PETHOHBI) 1,8-2,0
Russia (certain regions [29, 31]
I'perms / Greece [58] 2,8
EBpocoto3 / European Union [39] 38,1
Yexwus / Czech Republic [59] 40,0
ABctpanus / Australia [60] J0 70
CUIA, Oraiio / Ohio, USA [54, 61] 25-46,5
CIHIA, mrrar FOra / Utah, USA [50] 70,0
VYxanb, Kurait / Yuhan, China [55] 374

Tax, B EBponeiickom coroze B Teuenue 1980-2008
IT. 10JI CaMOyOUICTB B O0IIEH CTPYKTYpEe CMEPTHOCTH,
cBs3aHHOM ¢ Bo3merictBueM CO, cocraBmia 38,1% [39],
MpU 3HAYHUTEIHHOM pa3z0dpoce 3HAYCHHWH B OTICIBHBIX
ctpanax. Hampumep, B CeBepHoit Hranmum mnporeHT
orpaienuid CO no cyuumganbHbiM MotuBaM — 10,5%
[62], B Uexun — 40% [59].

B CIIA npumepno 4% camoyOUHCTB peaau3yroTcs
nyTéM BIBIXaHMS TazoB [63], u 3TOT crocod Hamuboiee
MOMYJISIPEH CPed HEMEIMKAMEHTO3HBIX YMBIIUICHHBIX
camootpasnenuit [64]. [Ipu aTom, ecnu B mepuoj ¢ 1979
no 1988 rr.. camoyOuiictBamu ObuH nuIIE 46,1% cMep-

which allow qualifying death from CO as
unintentional or as self-harm with uncertain
intentions, failure to conduct a post-mortem
examination, preference in medical statistics
for the main process — "CO poisoning", etc.
However, there are single publications indi-
cate that in the total number of carbon mon-
oxide poisonings, the share of those realized
for suicidal motives is 1.8 [29] — 2.0% [31]
(Table 2). The numbers are small, and in
addition to the probable underestimation of
a certain number of cases noted above, they
can still be explained by the “unpopularity”
of this method in the country.

A somewhat different and heterogene-
ous situation in foreign countries.

For example, in the European Union
during 1980-2008 the share of suicides in
the overall structure of mortality associated
with exposure to CO was 38.1% [39], with a
significant variation in values in certain
countries. For example, in Northern Italy
the percentage of CO poisoning for suicidal
reasons is 10.5% [62], in the Czech Repub-
lic it is 40% [59].

Approximately 4% of suicides in the
USA are committed through inhalation of
gases [63], and this method is the most pop-
ular among non-drug intentional self-
poisonings [64]. At the same time, if in the
period from 1979 to 1988, only 46.1% of
fatal CO poisonings were classified as sui-
cides [40], in 2005-2012, 73% were the
result of suicidal actions, and almost exclu-
sively due to vehicle exhaust and charcoal
combustion [63]. In Australia, two thirds
(up to 70%) of deaths from CO poisoning
are intentional [60], in Denmark it is 98%
[65]. In Greece, this figure is 2.8% [58],
while in Iran it is only 0.7% [56], which is
close to the data for Russia.

The situation is also heterogeneous in
terms of the proportion of CO poisoning in
the total number of suicides. In Russia it is
less than 1%, in the USA it is 4.4% [66], in
Australia it varies from 10 to 40% in differ-
ent states [67, 68, 69], and in Taiwan it is
33.5% [70].

The frequency of CO use for suicide
has changed over the past few decades, and
this process continues today. As a rule, this
was determined by a change in the method
of obtaining CO: in the 60-70s of the last
century, domestic gas predominated among
intentional poisonings [71, 72]; 1970-80s —
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tenbHbIX oTpaBieHuit CO [40], To B 2005-2012 rr.. pe-
3yJNbTAaTOM CYWIHMIAIBHBIX JeHcTBUs Obun yxe 73%, u
MOYTH HCKIIIOYUTENILHO W3-32 BBIXJIOMHBIX T'a30B aBTO-
MOOWIIEH U CxkuTaHus JapeBecHoro yrist [63]. B ABctpa-
JIUM yMBIIIJICHHBIMK SIBJISIIOTCS J1Be TpeTu (1o 70%)
cMmepreit ot orpasinerust CO [60], Hanuu — 98% [65]. B
I'perun 3toT nokazarens — 2,8% [58], a B Upane numb
0,7% [56], n 630K K maHHBIM 10 Poccum.

Heonnoponna cutyanus u o gojie orpasnenuid CO
B 00memM konumuectBe cynuunoB. B Poccum 310 menee
1%, CIIA — 4,4% [66], ABcTpaiiuu MO pa3HbIM LITaTam
ot 10 10 40% [67, 68, 69], TaitBanu — 33,5% [70].

Yacrora ucnons3oanus CO s camoyOuiicTBa B
MOCJIEJHUE HECKOIbKO JEeCATWIETUH MEHsU1ach, ATOT
mpouecc mpojosmkaercs U cerogns. Kak mpaBuio, 3To
ompeeNsiiiock cMeHou cnocoba nonyuenuss CO: B 60-70
rOJbl TMPOILIOTr0 BeKa MpeoOdJiajaHue CPEeau YMBIIUICH-
HBIX OTpaBiieHUil ObiToBOroO Tasza [71, 72]; 1970-80-e —
WCIIOIb30BaHNUE BBIXJIONHBIX Ta30B aBTOMOOWIeH [51,
52, 73], ¢ xonna 1990-x — nmpeBecHbIN yronb ans 6ap-
Ockto [72, 74]. Haumnasi ¢ cepenuHbl HYJCBBIX T'OJOB
XXI Beka peructpupyercss yMEHbIIECHHE J10JI OTpaBJie-
Huit CO Hapsy c yBelIMYEHHEM IMOTPeOJIeHUs Mo CyH-
IUAATBHBIM MOTHBAM APYTUX ra30B — YTIIEKHCIIOTO rasa,
apronHa, reius, a3oTa, OCOOCHHO YacTO BBISABIISIEMOTO
cpeau MOXWIbIX Jitojei [68, 75, 76].

Iouemy CO?

Br16op crocoba camoyOMiicTBa Kak NMpPaBWIIO 3aBU-
CHT OT ILIeJIOTO psja (GaKTOpOB, CpeAr KOTOPHIX BEyIIee
MECTO 3aHMMAIOT: MPEACTABICHUS O CTENEHU ero Je-
TaJTBHOCTH (BEPOSITHOCTH JIOCTIDKEHHUS pe3yjbTara —
YMEPETh WIH BEDKUTH — UCXOS U3 1IN ), TPH UCTUHHOM
KEJIaHUU YMEPETh — CKOPOCTh HACTYIUICHHSI CMEPTH,
00JIE3HEHHOCTb IPOIIECCa, a TAK)KE JOCTYITHOCTb.

OnacHoe TOKCHMYECKOE BJIMSHHME YrapHOro raza Ha
YelloBeKa M KUBOTHBIX M3BECTHO JaBHO. lllupokoe wuc-
M0JIb30BaHNE KAMUHOB U MEYHOTO OTOIIEHUS (B OCHOB-
HOM B CTpaHaX C CE30HaMH XOJOJ0B) (HOpMHUPOBAIIO Y
HACEJICHUsI Nlake Ha OBITOBOM YPOBHE 3JIEMEHTapHbBIC
3aanus 0 CO u mpaBmwiax 0€30MacHOCTH (KOHTPOJb TSTH
B TpyOe; HEe OCTaBJIATH Neub paboTarouieil Ha HOYb Oe3
MPUCMOTPA; HE 3aKphIBaTh 3aJBHXKKY ABIMOOTBOJA 0
MOJIHOTO Mporopanus yrieu u ap.). Ilepuonnyecku Bo3-
HUKAIOIINE TPareuu ¢ THOENBIO JIIOJEH OT «yropaHUin
B OaHe, Ha TIOXKape, a C MOSBICHUEM aBTOMOOWIIEH, ac-
COIIMMPOBAHHBIE C BBIXJIOMHBIMU Ta3aMH HECYACTHBIE
ciryqan («rapaskHasi CMEPThY ), TTOIEPKUBAIH 3TH TIPE/I-
CTaBJICHUSI.

Opgnako oOmwux 3HaHuid ot TokcmuHoctH CO g
peanu3alnuy CyMIUAadbHBIX MOTHBOB HE BCErja J10CTa-

use of car exhaust gases [51, 52, 73], since
the late 1990s it is charcoal for barbecues
[72, 74]. Since the mid-2000s, a decrease in
the proportion of CO poisoning has been
recorded along with an increase in the con-
sumption of other gases for suicidal motives
— carbon dioxide, argon, helium, nitrogen,
which is especially often detected among
the elderly [68, 75, 76].

Why CO?

The choice of a suicide method usually
depends on a number of factors, among
which the leading place take ideas about the
degree of its lethality (probability of achiev-
ing a result — to die or survive — based on
the goal), with a true desire to die it would
be the speed of death, morbidity process,
and availability.

The dangerous toxic effect of carbon
monoxide on humans and animals has long
been known. The widespread use of fire-
places and stove heating (mainly in coun-
tries with cold seasons) formed elementary
knowledge about CO and safety rules (draft
control in the pipe; not to leave the stove
running at night unattended; not to close the
door chimney engine until the coals burn
out completely, etc.) among the population
even at the household level. Tragedies with
the death of people from "burnouts" in a
bathhouse, in a fire, and with the advent of
cars, accidents associated with exhaust gas-
es ("garage death") occurring periodically
support these ideas.

However, general knowledge of CO
toxicity is not always sufficient to imple-
ment suicidal motives. The mass media and
the Internet play a leading role in this pro-
cess: 87% of survivors after a suicide at-
tempt by burning coal indicated that their
choice of method was influenced by the
media [77], including information about CO
“as a peaceful, painless and sure" way to die
[74, 77].

Among other motives that determine
the priority in the choice of CO, one can
indicate the possibility of committing col-
lective suicide with the simultaneous death
of several people. History has almost for-
gotten the series of six suicides committed
by family groups, consisting of parents and
children living in the same house, that re-
ceived widespread attention in the 1890s in
Paris. During this period, illustrated sup-
plements appeared in Parisian daily news-
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TO4HO. Benyinyro pojib B 3TOM MpoLEecce UMEIOT Cpea-
ctBa MaccoBoi napopmanun (CMU) u unrepuet: 87%
BBDKUBIINX IOCJIE MOMBITKU CYHIIMJA MyTEM CKUTAHUS
YIS yKas3ald, 4TO Ha HMX BBIOOP MeTOoAa MOBIHUSIIH
CMMU [77], B Tom gucine mHpopmarus o CO «kak o
MHPHOM, 0e300JI€3HEHHOM W BEPHOM» CIIOC00e yMe-
pets [74, 77].

Cpenu apyrux MOTHUBOB, ONPEACISIONIUX MPHOPH-
teT B BbIOOpe CO, MOXXHO yKa3aTb BO3MOKHOCTb CO-
BEpIICHUSI KOJJIGKTUBHOIO CamMOyOMiiCTBa C OJIHOBpE-
MEHHOI THOENIbI0 HECKOJIBKMX YeoBeK. VcTopus mouru
3a0bl1a CEPUI0 M3 IIEeCTH CaMOyOWHCTB, COBEPIIEHHBIX
CEMEHHBIMU TpYIIIAMHU, COCTOALIUMH W3 pOAUTENIEH M
JIeTeH, MPOKUBAIOLINX B OAHOM JJIOM€, KOTOPBIE MOJIy4H-
mu mupokoe BHMUMaHue B 1890-x romax B Ilapmxke. B
3TOT MEePUOJ MOSBIINCH WITIOCTPUPOBAHHBIE MPHUIIOKE-
HUS K TMAPIKCKUM €KETHEBHBIM T'a3eTaM, HEKOTOpPbIE U3
KOTOpBIX COJAEpXaJlid JApaMaTHYeCKue H300pakeHus
9TuX Tpareauid. CuuTasoch, 4YTO MPUYUHOM camo-
yOMiiCTB OblJIa KPAaHsS HUIIETA WIH CTpax nepes Heid. B
MOCTIEAHUX CIy4asiX YTBEP)KIAJIOCh, YTO Ta3eTHHIE WII-
JIOCTPALMK CIIOCOOCTBOBAJIM COBEPIICHUIO TOCIEIYIO-
mmx camoyouiicts. Ilo cooOmenusM myOIUYHbIN H31a-
HUN TeX JIeT BbIOOp CMEpPTH OT OTPABICHHS yTrapHBIM
ra3oM ObLT OOYCIIOBIICH JKEJTaHWEM POAMTENEH yMepeTb
BMECTE CO CBOMMHU JETbMHM M HAJEKJA0H Ha MUPHYIO
cMmepTh [78].

[TomoOHbIE cyyan HE PEAKW U CETONHSA, KOTAa IO
npeaBapuTenbHoMy IUiaHy ucnonb3ys CO morubaror
ceMelinbie napsl [79], ¢ gerbmu [80], UM TPYIIIBI JUIY
[55, 81] mHOrma yMBIIIEHHO BKJIKOYas B KPYTr JKEPTB
JIOMaNIHUX >KUBOTHBIX (metununa) [82]. K ucmonb3oBa-
HUIO YrapHOTo ra3a NpuoerarmT U MpU MOCTTOMHUIIMIHBIX
camoyowmiicTBax [83], B peKUX Cllydasx, UCIOJIb3ys KaK
rncrounuk CO nomxkér u noxapsl [84].

Kax o0s3aTenbHbBIN 37IEMEHT IS ITUPOKO pPacmpo-
CTpaHEHHBIX CIIOCOOOB CaMOYOMHCTBa, TaK XK€ HMEET
OobIIOe 3HAUYEHUE UX JIOCTYNMHOCTH (OBITOBOM Ta3, BBI-
XJIOITHBIE Ta3bl ABTOMOOWIISA, YTIU 11 6apOeKro u ap.).

Xapaxkmep cyuyudanvhvix oeticmeutl

CyununanbHble AeMCTBHS, pealn3yeMble C MOMO-
b0 YTapHOTO Ta3a MEHEee WMITYJIbCUBHBI, B CPABHCHUN
C JAPYTUMHU, Yalle PEerucTPUPyeMbIMHA OTPABICHUSIMH —
JIEKapCTBAMH WJIM TIMPOKOJOCTYITHBIMH  CPEICTBAMU
OBITOBOHM XMMMH, KUCIOTaMU WIH SAOXHMHUKaTamu [77,
85].

Ucnonwzosanne CO ¢ nienpio caMoyOuiicTBa — Jaiie
HE CHIOMHMHYTHBIH, a LIeJIeHANpaBiIeHHbIA BHIOOD MHAU-
BHJA, TPEOYIOMUH HE TOMBKO 3HAHWW, HO W CO3JaHUs
CIIEIMANBHBIX YCIOBHUM, B KOTOPBIX YTApHBIA Ta3 IMpO-

papers, some of which contained dramatic
images of these tragedies. It was believed
that the cause of suicides was extreme
poverty or fear of it. In recent cases, it has
been claimed that newspaper illustrations
contributed to subsequent suicides. Ac-
cording to public publications of those
years, the choice of death from carbon
monoxide poisoning was due to the desire
of parents to die with their children and the
hope of a peaceful death [78].

Such cases are not rare even today,
when, according to a preliminary plan, mar-
ried couples [79], with children [80], or
groups of people [55, 81] are killed using
CO, sometimes deliberately including pets
in the circle of victims (peticide) [82] . The
use of carbon monoxide is also resorted to
in post-homicidal suicides [83], in rare cas-
es, using fires and fires as a source of CO
[84].

As an indispensable element for wide-
spread methods of suicide, their availability
is also of great importance (housechold gas,
car exhaust, barbecue coals, etc.).

The nature of suicidal actions

Suicidal actions implemented with the
help of carbon monoxide are less impulsive
in comparison with other, more often regis-
tered poisonings — drugs or widely available
household chemicals, acids or pesticides
[77, 85].

The use of CO for the purpose of sui-
cide is more often not a momentary, but a
purposeful choice of an individual, requir-
ing not only knowledge, but also the crea-
tion of special conditions in which carbon
monoxide will show its destructive effect.
The leading requirement for achieving the
goal is a significant excess of CO concen-
tration with limited access to oxygen. At the
preparation stage (suicidal intentions), a
person must resolve the following issues:

— maximum limitation of space — the
creation of a reservoir for the accumulation
of CO (according to the degree of decrease
in volume: garage — bathroom — car interior
— a bag worn on the head);

— restriction of access to fresh air and
oxygen (tight closing of windows, doors
with sealing, gluing slots, ventilation open-
ings, etc.);

— a stable source of CO (stove, car,
charcoal, gas cylinder, etc.);

— creation of the maximum possible
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SIBUT CBOE TyOuTENbHOE elicTBre. Bemymiee TpeboBanne
JUI JTOCTMDKEHUS LENM — 3HAYNUTENbHOE IPEBBIIICHHUE
koHueHTpauuu CO npu orpaHUYEHUH JOCTYIA K KUCIO-
pony. Ha srame moarotoBku (CywuuanbHble Hamepe-
HUS1) YeJIOBEK JIOJKEH PEIIUTh BOPOCHI:

— MaKCUMaJIbHOE OrpaHUYEHUE MPOCTPAHCTBA — CO-
3manune pesepByapa s Hakoruienuss CO (o cremneHu
yObIBaHUsI 00BEMA: Tapak — BaHHAs KOMHATa — CaJlOH
aBTOMOOWJISI — ITAKET, HAJICTHII Ha TOJIOBY);

— OrpaHHYEHHUE JAOCTYIA K CBEXKEMY BO3JIyXYy U KHC-
sopony (IUIOTHOE 3aKpbITHE OKOH, JABEpEe ¢ 3ajelbiBa-
HUEM, NPOKJIEHKOMN LIesei, BEHTHIIALIMOHHBIX OTBEPCTUI
u 11p.);

— crabwibHbld cTOYHUK CO (Tedyb, aBTOMOOWIID,
JPEBECHBIE YIIIU, OAJJIOH C Ta30M U JIp.);

— CO3JIJaHUE€ MAaKCHUMaJIbHO BO3MO>KHOM KOHLIEHTpa-
muu CO B OrpaHHMYEHHOM IIPOCTPAHCTBE U BPEMEHU
(Hampumep, TpyOKa OT BBIXJIOITHOM TPyObl, 3aBEJICHHAS B
CaJIOH aBTOMOOMJISI, TUIOTHASI HAaKHUJIKA HAJl CYULIUACHTOM
U COCYJIOM C YIVIAIMH, MAKET Ha TOJIOBE C 3aBEJICHHOMN
oA Hero Tpyoxoi, nposoasmei CO u ap.).

Cpenu npyrux 3HaYMMBIX (PaKTOPOB SIBJISETCS MaK-
CUMaJIbHOE HCKJIIOYEHHE BO3MOYKHOCTH BHEIIHErO0 BMe-
IaTeNbCTBA, MPEPHIBAHUS CYULIUAAIBHBIX ICHCTBUN U
OKa3aHUs TOMOIIH. J[J1s1 3TOT0 UCTIONB3yeTCs yaaaéHHbIe
MOMeIIeHus (rapa)x<) WK COBEPIICHHUE MOMBITKUA BN
OT JIFOZICH, B 3aropojiHoi 30He [73]. B cnydae ucnomnb3o-
BaHUs yIJieil B JoMe — OJIOKMPOBAaHUE TIOKAPHBIX AaTYH-
KOB omoBerieHus [86] u ap.

Momuebvl u nocmepmmuvle 3anucku

B monp3y meHbIeii UMIyJIbCUBHOCTH 3TUX CYHUIH-
JIOB TaK K€ CBUICTEIHCTBYIOT JOCTATOYHO BHICOKHE T10-
KazaTeJau HalMCAHUS MPEJCMEPTHBIX 3amucok — 10 40-
42% [73, 87].

B kauecTBe HENOCPEICTBEHHBIX MOTHBOB J00pO-
BOJILHOTO YXOJia yallle YKa3bIBalOTCS JIMYHBIM KpHU3UC,
SMOIMOHANIbHBIE TIPoOJieMbl [88], B ceMbe M CO 3/10pO-
BbeM [89] u ap. B oTAenbHBIX MOCHaHUSIX HAXOAST yKa-
3aHus npuuuHy BbIOOpa CO Kak HaMepeHHe yMepeTb
0e30oie3nenHo [90]. MHoraa muchbMeHHBIE COOOIICHUS,
OCTaBJICHHbIE Y BXO0Ja, COJEPKAT NPEeayNpeKIeHUE s
OKpYy’KaroIux o0 yrpo3e OTpaBiCHHS B IOMEILIECHUU
[89]. Ilocnennue coobuieHus MOTYT OBbITh NpeacTaBe-
Hbl Ha JIMYHOW CTPAaHWYKE B COIICETSAX, MOCTAHBI II0
ANIEKTPOHHON TIOYTE WM COACPKATHCS B JTUIHOM KOM-
nmeloTepe, MianmeTte, Tenedone [91].

Tlocneocmeus cyuyudanohvix ompasienui CO

Tspkenass MHTOKCUKALMSL YTapHbIM Ta30M MOXET
MIPUBECTU K TMOBPEXKJECHUIO TKaHEH B pe3ysbTare TUIo-
KCEeMHHU U THCTOTOKcHYHOCTU. [lopaxkenue cepaedHoin

concentration of CO in a limited space and
time (for example, a tube from an exhaust
pipe brought into the passenger compart-
ment, a tight cape over a suicide and a ves-
sel with coals, a package on the head with
a tube wound under it that conducts CO,
etc.).

Among other significant factors is the
maximum exclusion of the possibility of
external intervention, interruption of suicid-
al actions and assistance. For this, remote
premises (garage) are used or an attempt is
made away from people, in a suburban area
[73]. In the case of using coal in the house —
blocking fire alarm sensors [86], etc.

Motives and posthumous notes

The relatively high rates of writing su-
icide notes, up to 40-42% [73, 87], also
testify in favor of the lower impulsivity of
these kind of suicides.

Personal crisis, emotional problems
[88], in the family and health [89], etc. are
more often indicated as direct motives for
voluntary taking of one’s life. In some mes-
sages, they find indications of the reason for
choosing CO as the intention to die pain-
lessly [90]. Sometimes written messages left
at the entrance contain a warning to others
about the threat of poisoning in the room
[89]. The latest messages can be presented
on a personal page in social networks, sent
by e-mail or contained in a personal com-
puter, tablet, phone [91].

Consequences of suicidal CO poison-
ing

Severe carbon monoxide intoxication
can lead to tissue damage through hypox-
emia and histotoxicity. Damage to the heart
muscle often leads to transient global or
regional systolic dysfunction of the left ven-
tricle or both ventricles and an increase in
the number of cases of malignant arrhyth-
mias, in some cases it can manifest as se-
vere cardiogenic shock. In persons with no
cardiac pathology, these disorders have a
good prognosis after overcoming the acute
phase of poisoning [92], but in the pres-
ence of a cardiovascular history, sensitivity
to the action of CO changes, which in-
creases the risk of death. The results of
studies indicate that postmortem individu-
als with cardiac pathology are more likely
to have a low level of carboxyhemoglobin
compared to those who did not have previ-
ous cardiac problems, and higher COHb
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MBIIIIBI YaCTO MPUBOIUT K Mpexoisiied riodaabHOU
WU PETHOHANBHOW CHCTOIMYECKON AUCHYHKIINN JIEBOTO
Kellyouka Wi 000MX >KENTyIOYKOB M YBEIMYEHUIO
Yuclla CIy4yaeB 3JIOKAYECTBEHHBIX APUTMHM, B OTIEINb-
HBIX CIy4asX MOXET HpPOSBIATHCS TSDKEIBIM Kapauo-
TE€HHBIM IIOKOM. Y JIMI C OTCYTCTBHUEM CEPIECUYHON MaTo-
JIOTUM 3TH HapYLIEHHs] UMEIOT XOPOIINH MPOTHO3 MOCIIe
npeoaoaeHust ocTpoit das3el orpamnenus [92], HO mnpu
HAJIMYUU  CEPACYHO-COCYAMCTOIO AaHaMHE3a YYBCTBH-
TeabHOCTh K aelicTBui0 CO MeEHSIeTCs, UYTO MOBBIMIAET
puck cMmeptH. Pe3ynpTaTbl MCCIEIOBAHU CBHIETEIb-
CTBYIOT O TOM, YTO Y JIWIl C CEpJICYHON MATOJOTHEN TO-
CMEpTHO Yallle BBISBIISETCS HU3KHIA YPOBEHb KapOOKCH-
reMOTJI00MHA MO CPABHEHHIO C TEMH, KTO HE MMEJ paHee
Kap/AHOJIOTHUECKUX IpolieM, a Oojiee BBICOKHE 3Haye-
Hust COHb peructpupyrorcss y nmoruOmmx B BoO3pacTe
20-29 mer (72,5%) [50]. OgHuM M3 MEXaHU3MOB MOYKET
ObITh TIpoTpoMOOTHUecKHid 3hdexT CO ¢ moBbIIeHUEM
BHYTPUCEPIEYHOIO U BHYTPUCOCYIUCTOTO CBEPTHIBAHUS
Kkposu [93, 94].

VY 15-45% mnpITaBIIMXCS MTOKOHYUTH C cO0O0i ¢ mo-
moupto CO, HaOMIOAAIOTCA OCTpPble U OTCPOUYECHHBIE
HEBPOJIOTHYECKHE, HEHPOIICHUXOJIOTUYECKUE M TICUXHAT-
puyeckue nocienctsus [95, 96, 97], uTo BepoOsITHO fAB-
JeTCsl Pe3yJIbTaTOM TOKCHUYECKOIO MOBPEXACHUS Ipe-
HMMYILECTBEHHO JIOOHO-OCTPOBKOBOM M XBOCTaTOW 30H
HC [98].

Hapymenus namsaty B NOCTCYUIMIATIbHBINA MEPHOL
MOTYT TIPOSIBIATHCS TIOJHOM amMHe3ueill COOBITHH TIO-
cieaHero BpeMmenu [97], B TOM uucie U caMoil Cyulu-
JATbHOM TOMNBITKA C MOJHBIM e€ orpuuanueMm. Y 43%
BBDKMBILMX HAapyLICHUs NaMATH pPa3lIMYHOW CTENeHU
BBIPAKEHHOCTU MOTYT COXPaHSTBhCS B TEYEHHE IMOCIIe-
JYIOIIUX HECKONBKUX JIET [99]. ¥V oTnenbHbIX MalueHToB
BBISIBJISIFOTCS] KIIMHUYECKH 3HAYUMBIE CUMIITOMBI KOTHH-
tuBHOTO nedunuta [100]. [Ipu 3TOM HE ClemyeT HCKITIO-
YaTh ydacTHE B TOCTCYHIUAAIBHBIA NEPHOA HA KOTHHU-
TUBHOE COCTOSTHHE KOCBEHHBIX CTPECCOBBIX 3((eKToB,
KOTOpBIE MOTYT OBITh 110 MEHbILIEH Mepe CTOJb K€ 3Ha-
YUTEIbHBIMU, KaK W mpsmas HedpoTokcuuHocTb CO
[101]. DT0O MOXET MPUBECTH K 3HAUUTEIHLHOMY YBEJH-
YEHHWIO BPEMEHU BOCCTAHOBIJICHUS, BBI3BIBAsI JTOTIONHH-
TENBHBIN cTpecc A cembH [102].

Pexxe y BBDKHMBIINX BCTpEUarOTCsl OoJiee TSKENbIE
HEBPOJIOTUYECKHE HapyLIeHUs, TaKhe KaK TOKCHYeCcKas
ontuyeckass HeBpomnatus [103], xopesi, HapKUHCOHU3M,
JUCTOHUS, HapylIeHus peun [96], neiikosHuedanonarus
[104], uHdapkT MO3)KeuKka C OKKIIFO3MOHHOM THApOIe-
¢dammeii [105]. Cpenu Apyrux OCIOKHEHUH OIMCAHBI
CIlydadl Pa3BUTHS OCTPOTO TOPAXKEHUS MOYeK, pado-

values are recorded in those who died at
the age of 20-29 (72 .5%) [50]. One of the
mechanisms may be the prothrombotic
effect of CO with an increase in intracardi-
ac and intravascular blood coagulation [93,
94].

Acute and delayed neurological, neu-
ropsychological and psychiatric conse-
quences are observed in 15-45% of those
who tried to commit suicide with CO [95,
96, 97], which is probably the result of toxic
damage to the predominantly fronto-insular
and caudate zones of the CNS [ 98].

Memory disorders in the post-suicidal
period can be manifested by complete am-
nesia of recent events [97], including the
suicide attempt itself with its complete de-
nial. In 43% of survivors, memory impair-
ment of varying severity may persist for the
few years after the event [99]. Some pa-
tients show clinically significant symptoms
of cognitive deficits [100]. At the same
time, one should not exclude the participa-
tion in the post-suicidal period of indirect
stress effects on the cognitive state, which
can be at least as significant as the direct
neurotoxicity of CO [101]. This can lead to
a significant increase in recovery time,
causing additional stress for the family
[102].

More rarely, more severe neurological
disorders occur in survivors, such as toxic
optic neuropathy [103], chorea, parkinson-
ism, dystonia, speech disorders [96], leu-
koencephalopathy [104], cerebellar infarc-
tion with occlusive hydrocephalus [105].
Among other complications, cases of acute
kidney injury, rhabdomyolysis [104], in-
cluding those leading to sciatic neuropathy
with severe axonopathy, have been de-
scribed [106].

Not all consequences of a suicidal at-
tempt by SO are subject to reverse dynam-
ics, even against the background of timely
assistance and pathogenetic therapy, includ-
ing hyperbaric oxygenation procedures, and
can often lead to persistent disability of the
victim [96, 103, 105].

Gender and age

Among the suicides with the use of CO
in Russia, the vast majority are men [48]. In
European countries, the proportion of men
is 59-76% [51, 59], the USA it is 70% [54],
Australia it is up to 80% [69]. In Asian
countries, men also predominate, but there
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muonu3a [104], B ToM yuclie IpUBEANIEMY K CEIaHIIl-
HOU HeBpomnaTuu ¢ TxENON akcononartuei [106].

He Bce nocneactBust cyunuaanbHod nonsiTku CO
MOJIBEPKEHbI 0OpaTHOW JAWHAMUKE, Jaxe Ha (OHE CBOe-
BPEMEHHO OKa3aHHOM MOMOIIM M NAaTOr€HETUYECKOH
Tepanuu, BKIOYas MpoLeayphl TUInepoapuyeckor OKCH-
TEHAllH, U HEPEJKO MOTYT BECTH K CTOMKOW WHBAJIHIH-
3aruu nocrpagasiiero [96, 103, 105].

Ilon u 603pacm

Cpenu cyununenToB, ucnoib3ytomux CO, B Poc-
CUM ToJaBiisAlolIee yuciao MyxuuHbl [48]. B EBponeii-
CKHX CTpaHax AoJs MyX4uH — 59-76% [51, 59], CILIA —
70% [54], Actpanuu — 1o 80% [69]. B cTpanax Azuu
TaK e npeo01aaloT MY>KYHHBI, HO CPEAH CHKHUTAIOLINX
YIJIA 3HAYUTETLHBIN TPONeHT >keHmmuH [107].

Bo3zpacTHble rpymnibl CyMIMIEHTOB B pa3HbIX peru-
OHax HECKOJIbKO oTiindaroTcs. B Poccun — ato npenmy-
mectBeHHo nuua ot 40 go 55 ner [48], B crpanax EBpo-
MeKcKoro cor3a, cpeaHuil Bozpact — 43-48 ner [59, 69],
B CIIA npeobnanator nmma crapme 65 [108], B A3un,
HaIPOTHB — MOJIOJIbIE MYX4HHBI 70 45 net [43, 107].

Coyuanvuvitl cmamyc, 00pazoeanue, Mecmo HCu-
menbemea CyuyuoeHmos

B Poccun cpenu 100poBOJIBHO MOTHOAIONUX OT
orpasnenuit CO, npeoOiaagatoT HepaboTaroINe MYKIH-
HBI C HEBBICOKUM YpOBHEM 00pa3oBaHMs U Mpodheccuo-
HaJIbHBIX HAaBBIKOB, OAMHOKHE, Pa3BEAEHHbIE WM BIOB-
1bl, yacto Oe3paboTHbIe [29, 48]. B eBponeiickux ctpa-
Hax u CIOA — cxoxue xapakrepuctuku [109]. ['pynmy
JIOTIONTHSIOT MWTrpaHThl [58], BOCHHBIE, B MPOILIOM
ydacTBylolIue B 60eBbIx AencTBusx [110].

OtnuuunTenpHas 4epTa )KepTB caMOyOHUiCTB B cTpa-
HaxX Asuu — npeoOiasaHue JuIl ¢ BBICIINM 00pa30oBaHU-
eM H paboTol, HE CBS3aHHOH C (IU3UYECKUM TPYJIOM
[107, 111].

Heongnopoana rpynmna u Mecty xurenbsctBa. B Poc-
cum, ctpanax Bocrounoit A3um — roposxkaune [107, 112];
B OonpmuHCTBe cTpan EBpomsr [87, 73], CILIA, ABctpa-
nnu, SINOHUK — XKUTENH CENbCKUX TEPPUTOPUHI U IPUTO-
ponos [54, 61].

Icuxuueckoe cocmosiHue u anKo2ob

W3yyenne WHAMBUAYaJIbHOIO aHaMHE3a IMOCTpa-
naBmmx W norudmux or CO CBUAETETBCTBYET O TOM,
gt10 10 80% W3 HUX paHee OOpalIauCh 3a MOMOIIBIO B
ncuxuarpuueckue ciryxO0s [109], 1 Ha MOMeHT coBep-
HIEHUs] CYMUMAAIbHBIX JAeWcTBUH y 32-61% mnpucyr-
CTBOBAJIM TIPU3HAKH TICUXWYECKUX 3a00JCBaHUMA, TJIaB-
HbIM 00pazoM adeKTUBHBIX paccTpoiicTs [69, 73, 87].
Pe3ynbTaThl MOCTMOPTANBHBIX XUMHUKO - TOKCHKOJIOTHYE-
CKHUX HCCJEIOBaHUM MOATBEPXKIAIOT TNPUCYTCTBUE B

is a significant percentage of women among
coal burners [107].

Age groups of suicides in different re-
gions are somewhat different. In Russia,
these are predominantly people aged from
40 to 55 [48], in the countries of the Euro-
pean Union, the mean age is 43-48 years
[59, 69], in the USA, people over 65 pre-
dominate [108], in Asia, on the contrary,
young men under 45 [43, 107].

Social status, education, place of resi-
dence of suicides

In Russia, unemployed men with a
low level of education and professional
skills, single, divorced or widowed, often
unemployed prevail among those who vol-
untarily die from CO poisoning [29, 48]. In
European countries and the USA, there are
similar characteristics [109]. The group is
supplemented by migrants [58], military
men who participated in hostilities in the
past [110].

A distinctive feature of suicide victims
in Asian countries is the predominance of
people with higher education and work not
related to physical labor [107, 111].

The group is heterogeneous in terms of
place of residence. In Russia, the countries
of East Asia they are mostly townspeople
[107, 112]; in most countries of Europe [87,
73], the USA, Australia, Japan they are res-
idents of rural areas and suburbs [54, 61].

Mental state and alcohol

The study of the individual anamnesis
of victims and deaths from CO indicates
that up to 80% of them had previously
sought help from psychiatric services
[109], and at the time of committing sui-
cidal acts, 32-61% had signs of mental
illness, mainly affective disorders [69, 73,
87]. The results of post-mortem chemical
and toxicological studies confirm the pres-
ence of traces of previously taken antide-
pressants in the blood of CO during sui-
cides [61].

Among other laboratory findings de-
tected in this contingent in almost all coun-
tries are the presence of alcohol — from 42
[60] to 75% [48], as well as a wide variety
of other classes of drugs take up to 7% [69,
87], and prescription drugs [113]. Quite
often medicines are also found at the site of
the tragedy [114]. The use of alcohol, psy-
chotropic drugs and other medications sig-
nificantly increases mortality from carbon
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KpoBu nipu camoyowmiictBax CO clefoB NPUHUMAEMBIX
paHee aHTUJenpeccanToB [61].

Cpenu npyrux 1abOpaTOpHBIX HAaXOJIOK, BBISBIIsiE-
MBIX y JJ@HHOTO KOHTHMHIE€HTa NPAaKTHYECKH BO BCEX
cTpaHax, — Hanu4aue ankoroms — ot 42 [60] no 75% [48],
a Takxke Oombmioe pa3zHooOpaswe JAPYrHX KIIACcCOB
HapKOTHUKOB — 710 7% [69, 87], n oTmyckaembIX IO pe-
uenty jekapctB [113]. Hepenko MeanmkaMeHTh HAXOISAT
u Ha Mmecte Tpareauu [114]. Ynorpebnenue ankorods,
TICUXOTPONHBIX CPEACTB M JIPYIHMX MEAMKAMEHTOB 3Ha-
YUTEJIBHO IMOBBIIIAET CMEPTHOCTH OT OTPABJICHHUS OKH-
cbto yruepona [57, 115], 1 OTHOCHT 3TH KIIAcChl BEIIECTB
K 3HaYMMBIM (haKTOpaM pHUCKa.

OMOIIMOHANIBHBI KOMIIOHEHT BIIOJIHE BEPOSITHO
y4acTBYeT U B 0oJiee YaCTOM COBEPIICHHH CaMOyOUHCTB
¢ nomouipto CO B 1HU C OOIUM M CPEeTHUM KOJIHMYE-
CTBOM OCaJKOB 3a IpEblAylinue 7 IHEH, CHUKEHUEM
MHHHMMAJIbHOW JTHEBHOHW TemriepaTypsl [116], a Taxke B
BecenHue mecsipl (B CIIIA — B anpene) [54].

CyuyudanvHulil aHamues U NOBMOPHble NONbIMKU

VY xaxpgoro tperbero (37%), HCHIONB3YIOMIETO IO
CyMUUJAIBHBIM MOTHBaM YTrapHbIM ra3, B aHamHe3e
UMEIOTCSL pa3iuyHble (HOPMbI CYHUIIUAAIBLHOTO TOBEEC-
HUS, B TOM YHCJIE TIOTIBITKU camoyouiictBa [87], y 63,6%
— HaHeceHne camonoBpexaeHui [109].

Jlvia, meITaronuecs MOKOHYUTH ¢ coboit myTém CO,
OTHOCSITCSI K TpPYyNINE BBICOKOI'O PUCKA 3aBEPIIEHHOTO
camoyowmiictBa. Cpean BBDKUBIIMX IO Pa3HBIM IMPHYH-
HaM (BOBpeMsI OKa3aHHAas MIOMOIIb, HEJJOCTATOYHAS TO/I-
TOTOBKa MPOIEIypHl U 1p.), He MeHee 4,1% B TeueHue
MOCTIEAYIOMUX TPEX JIET COBEPIIAIOT MOBTOPHOE MOKY-
menue [99]. Te, KTO cxuran yroiab 4acTO HCIOJNB3YIOT
3TOT K€ METOJ NpHu Ooyiee MO3IHEH CMEpTEeNbHOU Io-
neiTke. [Ipennourenne CO Tak ke AenaroT Juua, rnocie
MpenbIayel HeCMEPTENbHOW TOMBITKH JIPYTUMH CITO-
cobamm [117].

OtnenpHble cmocoObl M ucTouHUKU CO

CO u3 6pimosoeo easza

BrITOBOH ra3 cTan MCMoNb30BaTHCA C LETBI0 CaMo-
yOuiicTBa MPAaKTUYECKU cpa3y IOCIE €ro IIUPOKOM 10-
CTYIHOCTHU I HacesneHus. Bo MHOTUX crpaHax Haubo-
Jiee BBICOKHE TTOKa3aTeIu T0OPOBOJIBLHOW CMEPTHOCTH OT
TaKOTO crioco0a caMOIIOBPEKACHHUS HaOMonaIuch B 60-
70-e ronpt XX Beka. Cpeau >kepTB mpeoOiajgany KeH-
LOIMHBI MOJIOJIOTO U CPEJHEro BO3pacTa, MpeuMylie-
CTBEHHO C HEBBICOKMM YpOBHEM 0Opa3oBaHMs, JOMOXO-
3iiku. B mocnepyroniye necATUIETHS YHCIO CIIydyaeB
HCIOJIb30BaHUsl OBITOBOTO ra3a HEYKJIOHHO CHHIKAJIOCh,
U B HACTOSIEE BPEMs OHMU HOCSAT INPEUMYLIECTBEHHO
cniopaanueckuii xapakrep [72]. Cpenu BEeposSTHBIX (ak-

monoxide poisoning [57, 115], and classi-
fies these classes of substances as signifi-
cant risk factors.

The emotional component is also likely
to be involved in more frequent CO suicides
on days with total and average precipitation
over the previous 7 days, a decrease in the
minimum daily temperature [116], and also
in the spring months (in the USA — in April)
[54].

Suicidal history and retries

Every third (37%) who uses carbon
monoxide for suicidal reasons has a history
of various forms of suicidal behavior, in-
cluding suicide attempts [87], 63.6% of self-
harm [109].

Individuals who attempt to commit su-
icide by CO are at high risk of completed
suicide. Among the survivors for various
reasons (timely assistance, insufficient
preparation of the procedure, etc.), at least
4.1% over the next three years commit a
second attempt [99]. Those who have
burned coal often use the same method in a
later fatal attempt. Individuals who commit-
ted a previous non-fatal attempt in other
ways also prefer CO [117].

Certain methods and sources of
CoO

CO from household gas

Household gas began to be used for su-
icide almost immediately after its wide
availability to the population. In many
countries, the highest rates of voluntary
mortality from this method of self-harm
were observed in the 60-70s of the twentieth
century. The victims were dominated by
young and middle-aged women, mostly
with a low level of education, and house-
wives. In the following decades, the number
of cases of using household gas has steadily
decreased, and at present they are predomi-
nantly sporadic [72]. Among the probable
factors of such dynamics is a change in
preferences in choosing another method of
suicide, and also a change in legislation
requiring the installation of an alarm in
heating systems for exceeding the concen-
tration of CO [50].

CO from car exhaust

Using a car as a source of CO; is one
of the most common suicide methods,
committed by inhaling a toxicant. In many
regions of the world, an increase in the
number of these cases was observed in the
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TOPOB TaKOW TWHAMUKH — U3MEHEHHE MPEANOYTEHUN B
BBIOOpE ZIPYroro crocoda caMoyOWHCTBa, M TaKXKe W3-
MEHEHHUE 3aKOHOJATeNbCTBA, TPEOYIOLIEr0 YCTAHOBKU B
OTONUTENbHBIE CUCTEMbl CUTHAJIU3AIIMY Ha MPEBBIILICHUE
koHneHTpanuu CO [50].

CO u3 gvix0NHBIX 243068 ABMOMOOUNSA

Hcnonb3oBanue aBromoOmis kak ucroynnka CO —
OJIMH W3 HamOoJee pacHpOoCTPaHEHHBIX CIIOCOOOB CaMo-
yOuICTBa, COBEPIIAEMBIX ITyTEM BIBIXaHUS TOKCHKAHTA.
Bo MHoOrmx permonax mMupa pocT 4YMCIa 3TUX CIy4aeB
Habmonancs B 1970-e ronel ¢ nukom Ha cepeauny 80-X,
Y TIOCJIEAYIOUIUM CHUKeHHEM B 1990-e roasl mpouuioro
Beka [72, 73, 76]. B ornuune ot OBITOBOrO ra3a B KOH-
TUHTEHTE MOCTPAJABIINX CTAJHU MPeodIaiaTh MY>KUHHBI
CPEIHEro M cTapllero Bo3pacta. B oTaenpHbIX eBporei-
CKMX CTpaHax TaKOH CHOCO0 COCTaBIsUI 3HAYUTEIHHYIO
JIOJII0 Cpeu BCEX Ciy4yaeB J0OpOBOJBHOW cmepTu. B
Hanmu B 1995-1999 rr. nmpousonuio 388 camoyOuiicTs ¢
MTOMOIIBIO BBIXJIOMHBIX Ta30B aBTOMOOMIEH. OHU cocTa-
B 9,3% OT Bcex caMOyOWICTB B CTpaHe 3a JTOT Ie-
puon (11,7% nnsa myxuun u 3,7% nans xenmux [73]. B
Wpnangun n0ns NOAOOHBIX CaMOYOMICTB JOCTHrana
6,4% [118].

B HacTosmee Bpems B psae cTpaH EBponsl U HEKO-
TOPBIX IITAaTaxX ABCTPAJIMU aBTOMOOMIIb ObUT M OcTaéTcs
BEIYIIUM WHCTPYMEHTOM CPEIU YMBIIIICHHBIX CITy4acB
otpasnenuii CO [51, 57, 58, 119, 120].

B CIIIA B TeueHHe NECATUIECTUH BIBIXaHHUE BEI-
XJIOTIHBIX Ta30B aBromMoOmiei kak ucrouynuka CO co-
craBnsiio 97% mombiTok [50] m >99% camoyOuiicT
[121]. B Hauane HOBOrO ThICSYENIETUSI CUTYyalUsl, KaK U B
JpyTHX CTpaHax craja MeHsAThCs. B mepuon 1996-2009
IT.. IOJI1 YMBIIIJICHHBIX CMEPTEH B pe3yibTare BiAbIXa-
HUS BBIXJIONHBIX ra3oB cocTasisia 79,1%, HO B mocnen-
HUE ToJIbl CHI)KAETCS, MPEUMYIIECTBEHHO 3a CU€T Ooiiee
4acTOro MpEeANOYTeHUs COKUTaHHUsl JPEBECHOTO YIS
(oxomo 40%) [121].

B Poccum aBTOMOOMIB, TO-TIPEKHEMY, OCTAETCS
OCHOBHBIM MECTOM coBepIIeHus: u ucrounukom CO cpe-
M BCEX YMBINIICHHBIX CIIy9aeB OTPABJICHUH yTapHBIM
razom [57]. JlaHHbIN crioco06 camoyOuiicTBa MpeuMyIiie-
CTBEHHO OIHCBHIBACTCS KaK «rapaxkHas» CMepTb, Majo
pacnpocTpaHEH B MOMYJSLUHU, U, B OTJIMYHE OT JIPYTUX
rOCy/apCTB, B TEUCHHE NECATUICTUN HE TMPETepIel Iie-
projioB noabEMa 1 cHIKeHus [48].

U3 knunuueckoeo onvima aemopos: Bpad-XuApypr,
36 net. Xenar, cembs, aetu. 3anépcs B rapaxe. [Ipors-
HYB IUIAHT OT BBIXJIOMHOM TPyObl B CaJOH aBTOMOOWJIS
"TaBpus" moru® OT OTpaBieHHs yrapHbiM razom. Ilpu
pacclieJOBaHUU cliyyasi: Cyulua Ha (oHe UIUTEIbHOTO

1970s, with a peak in the mid-1980s, and a
subsequent decrease in the 1990s of the
last century [72, 73, 76]. Unlike household
gas contingent, middle-aged and older men
began to predominate in this group. In
some European countries, this method ac-
counted for a significant proportion of all
cases of voluntary death. In Denmark in
1995-1999 there were 388 suicides com-
mitted with the help of car exhaust gases.
They accounted for 9.3% of all suicides in
the country during this period (11.7% for
men and 3.7% for women [73]. In Ireland,
the proportion of such suicides reached
6.4% [118].

At present, in a number of European
countries and some states of Australia, a car
has been and remains the leading tool
among deliberate cases of CO poisoning
[51,57,58, 119, 120].

In the United States, for decades, inha-
lation of car exhaust as a source of CO ac-
counted for 97% of attempts [50] and >99%
of suicides [121]. At the beginning of the
new millennium, the situation, as in other
countries, began to change. In the period
1996-2009, the proportion of intentional
deaths as a result of inhalation of exhaust
gases was 79.1%, but in recent years it has
been decreasing, mainly due to the more
frequent preference for burning charcoal
(about 40%) [121].

In Russia, a car still remains the main
source of CO and a place to commit suicide
among all intentional cases of carbon mon-
oxide poisoning [57]. This method of sui-
cide is mainly described as a ‘“garage”
death, is not very common in the popula-
tion, and, unlike in other states, has not un-
dergone periods of ups and downs for dec-
ades [48].

An increase in the number of suicides
due to car exhaust in many countries in the
1970s is associated with an increase in the
number of private vehicles, while its de-
crease after mid-80s is mainly associated
with the introduction of catalytic converters
in cars [51, 52, 73, 122], which made it
possible to reduce the carbon monoxide
emissions of vehicles by 85% [123]. In the
United States, after the introduction of a
catalytic converter in cars in 1975, in the
following 20 years (1975-1996), the annual
death rate from intentional CO poisoning
decreased by 5.9% [41]. In Australia, after
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cTpecca — CIJIOKHbIE OTHOIICHHUS B CeMbe, Ha padore,
(uHaHCOBBIE MPOOIEMBI.

[ToBeimeHNe Unciaa caMoyOUNHCTB M3-3a BBIXJIOIHBIX
ra3oB aBTOMOOWJICH BO MHOTHX CTpaHax B 1970-e rofpl,
CBS3BIBAIOT C YBEJIMYEHHEM YaCTHOTO aBTOTPAHCIIOPTA,
CHUXeHuEe c cepearHbl 80-X — MNPEeUMYIIECTBEHHO C
BHEJPEHUEM B aBTOMOOWIISIX KaTaJIMTUYECKHX HEWUTpa-
nuzaropos [51, 52, 73, 122], n03BOJUBIINX YMEHBIIUTH
OKHUCBYTJIEPOIHBIE BHIOPOCH TPAHCIIOPTHBIX CPENCTB HA
85% [123]. B CIIIA mocnie BHeAPEeHUS KaTaTUTUYECKOTO
HelTpanu3aTopa B aBToMoOmsx B 1975 romy, B mocie-
nyromue 20 et (1975-1996 rr.) mokaszatenb CMEpTHO-
CTH OT yMBbIILIEHHOro oTpasieHus CO exerogHoro cCHu-
xkancs Ha 5,9% [41]. B ABcrtpanuum mocie W3MEHEHUs
KayecTBa BBIXJIOMHBIX Ta30B €XKErofHas CMEPTHOCTh B
asromoomsax ¢ 2001 mo 2006 cam3miack Ha 57% (¢ 2,6
1o 1,1 ma 100000 nacenenwms) [120, 124]. IlogoOHas au-
HaMUKa Ha0Io1anach U B IPYTUX peruoHax mupa [76].

Tem MeHee, HECMOTpPS Ha 3HAUUTEIbHOE CHUYKEHUE,
cllydau yMbIIUICHHBIX oTpaBieHuid CO B aBTOMOOMIISIX
BO MHOTHX CTpPaHax PETUCTPUPYIOTCS C ONpeAeTnEHHON
YacTOTOW M IMOJIHOCTHIO HE ucuesnu. Exeromnoe yBenu-
YeHHe AaBTOTPAHCIOPTA, MO-TPEKHEMY, OOeCIeunBaeT
€ro JOCTYIMHOCTh K MCIIOJIb30BAHHUIO 10 CYHMIIMIATbHBIM
MoTHBaM. CYIIECTBEHHBIM TaK K€ OKa3ajcsi TOT (akT,
YTO, JaK€ 3HAUUTENIbHOE CHIKeHue KoHueHTtpauuu CO
B BBIXJIOIIHBIX T'a3aX HE JNAET BO3MOXKHOCTH MOJIHOCTBIO
WCKITIOYNTH THOeb yenoBeka. [locTMopTanbHbIi aHaIn3
CIIy4aeB CBHJIETEIBCTBYET O TOM, YTO CMEpPTh MOXKET
HACTYNUTh B ABTOMOOWJISX C TEXHOJOTHYECKH YIIyd-
[ICHHBIMU JBUTATEsIMA U 0e3 oOpa3oBaHus (PU3MOII0-
TMYECKH 3HAYMMBIX KOJIMYECTB KapOOKCHUTeMOTTIOOMHA.
B orcyTcTBHM TOKCHYHBIX 103 OKHCH YIJIEpoJa CMEpPTh
MOJET OBITh CBSi3aHA HE TOJBKO C ac(h)UKCHEH, BbI3BaH-
HOM MHTOKCHKAlIMEeW Ta3oM, HO U CHHUKEHUEM KOHLIEH-
Tpammu Kuciopona B atmocdepe [113, 125], yemy cmo-
COOCTBYET TOBBINICHHAS TEPMETUYHOCTHh CaJOHOB CO-
BpEMEHHBIX aBTOMOOMIIEH [126].

Kak moka3zanu uccnenoBaHusi, CHUKEHHE KOHIICH-
Tpauu CO B BBIXJIOMHBIX T'a3aX B KaUe€CTBE €IMHCTBEH-
HOM Mephl, HE Bcerjga SBJISATHCS BEAYIIMM (PAKTOPOM,
CHIDKAIOIIUM JICTAJIbHBIM PUCK, U MOXET OBITh JI0CTa-
TOYHO JIETKO TipeoonéH. Jna moBeimenus ypoBus CO
3HAYUMBIMHU YCIIOBUSMH SBISIFOTCS OTpaHUYCHHE 00bEMa
MPOCTPAHCTBA €r0 PacHpOCTpaHeHus (C OAHOBPEMEH-
HBIM CHI)KEHHEM IMPHUTOKA BO3JyXa) U YyBEIMYEHHUE MO-
cTyrieHus HenocpeacTBeHHO CO B eIMHUILY BPEMEHH.

[Tpu nanaom cnocoGe cyunuaa o0bEM pacnpocTpa-
HeHuss CO MoxeT OBITh OTpaHWYCH pa3MepaMu rapaxa
(«rapaxHast CMEpTh»), HEMOCPEICTBEHHO CAJIOHOM aB-

changing the quality of exhaust gases, the
annual mortality in cars from 2001 to 2006
decreased by 57% (from 2.6 to 1.1 per
100,000 population) [120, 124]. Similar
dynamics was observed in other regions of
the world [76].

However, despite a significant de-
crease, cases of deliberate CO poisoning in
cars in many countries are recorded with a
certain frequency and have not completely
disappeared. The annual increase in motor
transport, as before, ensures its availability
for use for suicidal reasons. The fact that
even a significant decrease in the concentra-
tion of CO in the exhaust gases does not
make it possible to completely exclude the
death of a person turned out to be signifi-
cant. Post-mortem analysis of cases indi-
cates that death can occur in cars with tech-
nologically improved engines and without
the formation of physiologically significant
amounts of carboxyhemoglobin. In the ab-
sence of toxic doses of carbon monoxide,
death can be associated not only with as-
phyxia caused by gas intoxication, but also
with a decrease in the oxygen concentration
in the atmosphere [113, 125], which is facil-
itated by the increased tightness of modern
car interiors [126].

Studies have shown that reducing the
concentration of CO in the exhaust gases as
the only measure is not always the leading
factor that reduces the lethal risk, and can
be quite easily overcome. To increase the
level of CO, significant conditions are the
limitation of the volume of the space of its
distribution (with a simultaneous decrease
in the inflow of air) and the increase in the
flow of CO directly per unit of time.

With this method of suicide, the vol-
ume of CO distribution can be limited by
the size of the garage (“garage death”), di-
rectly by the interior of a car or a trailer
van, a bag put on the head, a blanket
thrown over the head, etc. To limit the
flow of air, suicides close ventilation ducts,
glue or clog gaps in the doors of the garage
and / or car.

Ways to increase the influx of CO and
achieve its lethal concentration in a limited
space are different. In the conditions of a
garage - the simultaneous inclusion of sev-
eral cars [93], additional fuel engines (elec-
tric generators, pumps, etc.). The interior of
a car is the insertion of a hose or flexible
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HayuHo-npaxmuueckuil HYypHaL

TOMOOWJISI WJIM TPUIIETIHBIM (YypPTOHOM, HAaJIETHIM Ha TO-
JIOBY IIaKETOM, HAaKMHYTHIM Ha TOJIOBY HOKPBHIBAIOM U
ap. Jns orpaHudeHus: MPUTOKAa BO3AyXa CYHMIIMIEHTHI
3aKpbIBAIOT BEHTWISAILMOHHBIE KaHAJbI, MPOKJICHUBAIOT
WM 3aKYTOPUBAIOT IIENM B JBEPSIX rapaka W/WiIn aBTO-
MOOUJIS.

CriocoOw1 moBeimeHust mpuroka CO M TOCTHKESHUS
€ro CMepTEJIbHON KOHLIEHTPALUN B OTPAHUYEHHOM IIpO-
CTPaHCTBE pPa3IM4Hbl. B yclnoBusX rapaxa — OJHOBpe-
MEHHOE BKJIIOYCHHE HECKOJIbKHMX aBTOMoOOwWiIen [93],
JIOTIOJTHUTENbHBIX TOIUTUBHBIX JBHUTraTeliel (dJIeKTpore-
HEepaTopsbl, Mommbl U Ap.). CajJoH aBTOMOOUIS — 3aBeie-
HUE BHYTPh KaOMHBI MPUCOEIUHEHHOTO K BBIXJIOMHON
TpyOe miIanra Wi ruOokoi TpyOs! [73]. B xauectBe mo-
CJIEZIHETO HEPENIKO HCIOJB3YIOTCS TPYOKH OT OBITOBBIX
npubOpoB — TbUIECOCA, CYIIMJIBHOTO ammapara u JIp.
[87]. Menkue Hacanaku (HAKOHEYHUKH) HaXOMAAT B CITy-
Yasx 3aBelleHus] TPYOKH MO HaJIEThId Ha TOJIOBY IOJIU-
STWIECHOBBIN nakeT. [Ipu cyunune B 3aKpbITOM rapaxe
JIOTIOJTHUTENBHBI MPUTOK Ta30B B CAJIOH aBTOMOOWIIS
BCTPEUYAETCS PEIKO M HCIOJIb3YETCS BHE IOMELICHHH.
«"apaxxnasi» cmepTh TunuuHa s Poccuu [57], B Apy-
FMX CTpaHax BCTPEYAETCS 3HAYUTENIBHO pexe — 10
19,6%, roe 6onbmmHCcTBO (60,3%), HAaNMPOTHB, COBEpIIA-
€TCsl B OTKPBITOM, IPEUMYILIECTBEHHO JIECHOH 30HE [73].

Cwmepts 0T CO BHYTpH aBTOMOOMJISI MOKET HACTY-
IIUTh U BHE BO3JECHCTBHS BBIXJIONHBIX ra3oB. B kauecTBe
CaMOCTOSITEILHOTO UCTOYHHMKA MOTYT OBITh UCIIOJIb30Ba-
Hbl JIOTIOJHMUTEIbHBIE Ta30BbIE TE€HEPATOPbI, YCTaHOB-
JICHHBbIE B 0arayKHOM OTCEKE WJIM CaJIOHE TPAHCIOPTHOTO
cpeactBa [127], 4To MOXKET CBUIETENHCTBOBATH O HAJU-
YUH TIPEBAPUTEIHLHOTO TUIaHA, dTara MOATOTOBKH U HC-
TUHHBIX HAMEPEHHUH yMEPETh.

Bonee penkue cayyau (1o 1,8%) orpasienuit, koraa
KEPTB HAXOJAT B FOPAILIEM WIM CTOPEBLIEM aBTOMOOM-
Jie, ¥ JUIIb CIEeAYyIOUlee pacclieZlOBaHUEe yKa3blBaeT Ha
TO, YTO Ha CaMOM JieJieé 3TO ObLIO CaMOyOMICTBO IO-
CPE/ICTBOM BBIXJIOIHBIX ra3oB [73].

Y4ér BCeX paCCMOTPEHHBIX BO3MOKHBIX BAPHAHTOB
WCTIOJTb30BaHUsI aBTOMOOMIICH M BBIXJIOIHBIX Ta30B, CTa-
BUT MEpe]l CIEUAINCTAMH TI0CTATOYHO MHOTO CIIOKHBIX
BOIIPOCOB B pa3paboTKe 3>PPEKTUBHBIX MEp MpoduiIak-
THKH.

Corcueanue opesecrno2o yais

JpeBECHBIN yTrob — €CTECTBEHHBIN IPUPOIHBIN HC-
tounuk CO, ¥ Kak MpUYMHA HECUYACTHBIX CIy4aeB TpHU
OTOIIJICHWHU JIOMOB JIpOBaMH M3BecTeH AaBHO. Kak cpen-
CTBO caMOyOMIICTBa IIMPOKYIO U3BECTHOCTh MPUOOPEN B
nocienHee aecsatuiierne XX Beka B cTpaHax Bocrounoit
Azuu [72, 74]. IlepBuunblii pocT O6bU1 0TMEUYeH [ 'OHKOH-

pipe connected to the exhaust pipe into the
cab [73]. As the latter, tubes from house-
hold appliances are often used — a vacuum
cleaner, a dryer, etc. [87]. Small nozzles
(tips) are found in cases where a tube is
placed under a plastic bag put on the head.
With suicide in a closed garage, an addi-
tional influx of gases into the passenger
compartment of the car is rare and is used
outdoors. "Garage" death is typical for
Russia [57], in other countries it occurs
much less frequently — up to 19.6%, where
the majority (60.3%), on the contrary, oc-
curs in an open, predominantly forest zone
[73].

Death from CO inside the car can also
occur outside the effects of exhaust gases.
As an independent source, additional gas
generators installed in the luggage com-
partment or the passenger compartment of
the vehicle can be used [127], which may
indicate the presence of a preliminary plan,
a stage of preparation and true intentions to
die.

More rare cases (up to 1.8%) of poi-
sonings are when victims are found in a
burning or burnt car, and only the following
investigation indicates that it was actually
suicide by exhaust gases [73].

Taking into account all the considered
possible options for the use of cars and ex-
haust gases poses a lot of difficult questions
for specialists in the development of effec-
tive preventive measures.

Burning charcoal

Charcoal is a natural source of CO,
and has long been known as the cause of
accidents when heating houses with wood.
As a means of suicide, it gained wide pop-
ularity in the last decade of the 20th centu-
ry in the countries of East Asia [72, 74].
Primary growth was noted in Hong Kong
during the economic downturn, and gradu-
ally acquired the character of an epidemic.
Within two months, burning coal became
the third most common suicide method in
the country [128]. Following Hong Kong
(after 1998), a sharp increase in the num-
ber of suicides using barbecue charcoal
was observed in Singapore (1998-2001),
Taiwan (1999-2001), Japan (1999-2003)
and the Republic of Korea (2006-2008)
[129].

The progress of the wave of suicides
was not the same in different regions. In
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re BO BpeMs SKOHOMHUYECKOTO craja, W MOCTEHEHHO
npuoOpén xapakrep snuaAeMuHd. B TeueHue AByX Mecs-
LIEB CXKUTAHUE YIJIS CTAJIO TPETHUM IO PAacIpOCTpPaHEH-
HOCTH METOJIOM caMmoyOuiicTBa B cTpane [128]. Benen 3a
lNonkonrom (mocne 1998), peskoe yBenwueHue dMcIa
CaMOyOMIICTB C WCIOJBb30BAaHHEM yTIJeH s OapOekro
HaOmonanocs B Cuaramype (1998-2001), TaiiBane
(1999-2001), Anonun (1999-2003) u Pecny6sinke Kopes
(2006-2008) [129].

[TponBwkeHre BOJTHBI CaMOYOUICTB OBIJIO HE OJIH-
HaKOBBIM B pa3HbIX peruoHax. B SAmonum B 1998-2007
IT. SIUAEMHUS CKUTAHUS JPEBECHOTO YIJIA NpUBENa K
yBenumuenuto Ha 10-20% obmero uyucina camoyOWICTB
0e3 CHIKEHUS APYTUX METOJOB CPEOH MOJIOJBIX B3pOC-
JBIX (MY>KYMH U KEHIIMH) B Bo3pacTe 110 45 net. Bo Bcex
OCTQJIbHBIX BO3PACTHBIX TPyNNax TAaKOH TEHIEHIMH HE
HaOmonanoce [112, 130]. B npyrux crpaHax coObITHA
pasBuBaNuCH Oonee npamarnuHo. B TaiiBane mokasaTtenb
camoyOwmiictB or CO ¢ 0,22 Ha 100000 Hacenenus B 1999
r. moBbicuics 1o 6,48 B 2006 r. — Ha 2945% [70]. B IOx-
Hoi Kopee 3a nepuon 2006-2012 rr. na 3183% —c 34 B
2006 r. go 1125 ciyvaes B 2012 1. [111].

DTO0 MPUBEIO U U3MEHEHUIO O YIapHOTo ra3a u B
cratuctuke cynuuaos. Ecimu B 1995-1996 rr.. Ha sTOT
croco0 B OOJBIIMHCTBE CTpaH mpuxoauwioch <1% Bcex
camoyomiicts, To k 2011 roay ux m0Js BO3pocia M CO-
crapuna B ['onkonre — 13%, TaiiBane — 24%, Snonun —
10%, Pecrrybmuke Kopest — 7%, Cunramype — 5% Bcex
ciydaeB 1o0poBosbHON cmeptu [129]. B oTnenbHbie
ronbel poast CO cpeau cyuuuaoB jpocturaina B ['oHkoHre
— 18-24,2%, TaiiBane (Kurait) — 31%, [102, 131, 132],
npoBuHuMu Yxanb (Kurait) — 66,7% [55]. Becero B cTpa-
Hax Bocrounoii A3um, HaunHasg ¢ 1998 ronma, UCIoan30-
BaHHUE JPEBECHOrO YIJIS IO CYWIHMIAIBHBIM MOTHBaM
mpuseso k 6osiee uem 50000 cmepteii [ 133].

PeTpocniekTHBHBIN aHAN3 CUTYallMH B LIEJIOM MOKa-
3a]l HEKOTOpbIE OCOOEHHOCTH ATOW BOJHBI B CTpaHax
Bocrounoii Asun. B orimume ot camoyOWiiCTB C WHC-
M0JIb30BAHUEM BBIXJIOMHBIX Ta30B aBTOMOOMIIEH cpenu
MOTUOIINX OT COKUTaHMs yriied mpeobsiajaiu My>KUYUHbI
MOJIOZIOTO M cpeaHero Bozpacta. Ilo Mepe pasButus
AMUIEMUN YBEIMYMBAJIOCh YHCIIO TIOKMIIBIX W KEHIIWH
[131, 132]. Poct uncna neTtanbHBIX CIIy4aeB TaK K€ CO-
MIPOBOXKJIAJICS. YBEIMYEHUEM 4McIa TNOKymieHui [134].
CoBepmuBiIne caMOyOWICTBO, C OOJIbIIIEH BEPOSTHO-
CThIO OBUIM HKOHOMHUYECKH AKTUBHBIMH M (DU3UYECKU
3I0pPOBBIMU JIFOJbMH, C MEHBIIEH BEPOSITHOCTbIO UMENU
paHee CYLIECTBOBABIIME TMCUXHUYECKUE 3a00JieBaHUS
[128]. MHTEepecHBIM OBLT Tak ke (PaKT, 4TO B 3TO Ke
BpeMsI HHMKAKOTO 3aMETHOTO YBEIMUYCHHS CYHIHIOB C

Japan in 1998-2007. The charcoal-burning
epidemic has resulted in a 10-20% increase
in total suicide rates without a decrease in
other methods among young adults (men
and women) under 45 years of age. In all
other age groups, this trend was not ob-
served [112, 130]. In other countries, events
developed more dramatically. In Taiwan,
the suicide rate from CO increased from
0.22 per 100,000 population in 1999 to 6.48
in 2006, an increase of 2945% [70]. In
South Korea for the period 2006-2012. by
3183% — from 34 in 2006 to 1125 cases in
2012 [111].

This led to a change in the proportion
of carbon monoxide and suicide statistics. If
in 1995-1996 this method accounted for
<1% of all suicides in most countries, then
of all cases of voluntary death by 2011 the
CO share had increased and amounted to
13% in Hong Kong, 24% in Taiwan, 10% in
Japan, 7% in the Republic of Korea, 5% in
Singapore [129]. In some years, the propor-
tion of SA among suicides reached 18—
24.2% in Hong Kong, 31% in Taiwan (Chi-
na) [102, 131, 132], and Wuhan Province
(China) — 66.7% [55]. In total, since 1998,
the use of charcoal for suicidal motives has
led to more than 50,000 deaths in East
Asian countries [133].

A retrospective analysis of the situa-
tion as a whole showed some features of
this wave in the countries of East Asia. In
contrast to suicides with the use of car ex-
haust gases, young and middle-aged men
predominated among those killed by burn-
ing coal. As the epidemic progressed, the
number of elderly and women increased
[131, 132]. The increase in the number of
lethal cases was also accompanied by an
increase in the number of assassination at-
tempts [134]. Those who committed suicide
were more likely to be economically active
and physically healthy, and less likely to
have pre-existing mental illness [128]. In-
terestingly, at the same time, no marked
increase in charcoal-assisted suicides was
observed in Malaysia, the Philippines, or
Thailand [129].

In Europe, America and Australia, coal
burning also found its adherents, but unlike
many Asian countries, the spread of this
method of suicide did not have the character
of an epidemic [135, 136, 137]. At the same
time, some common features were also ob-
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MOMOIIBIO yIJIed He Habmojanoch B Manaizun, du-
munmuHax wik Taunnauge [129].

B EBpone, AMepuke u ABCTpajiuu C)KUTAHUE YIJIeH
TaK K€ HallIO CBOMX MPHUBEPKEHIIEB, HO B OTJIMYHE OT
MHOTHUX a3UaTCKUX CTpaH paclpoCTPaHEHUE TAaKOTO CIIO-
coba camoyOMiicTBa HE HOCWIO XapakTep HMHIEMUU
[135, 136, 137]. B Toxe BpeMsi MPOCIEKUBAIINCH U HE-
KOTOpBIe oOmue 4YepThl: Oojiee JydIIHe COLUAIbHBIC
MOKa3aTeNy, Haauaue paboThl, OoJiee MOJIOION BO3pacT
(manpumep, B AHrIUu — cpeanuid Bospact 33,4 r.) [109,
138], Oonee 3HAYUTENBHBIA POCT CPEIU KEHIIMH, IIeJIe-
HampaBJIeHHBINA TOUCK UH(OpManuu B uHTEpHETE [91].

HesaBucumo ot permona — B Asuu, EBpone, Ame-
pUKE M Jp. CTpaHaX, TEXHOJOTUH IOATOTOBKH U OCY-
LIECTBJICHUS JAHHOTO CII0c00a MPaKTUYECKHU OJMHAKOBA.
Kak npaBuno, 11si moKymeHus: BoIOMpaeTcs: OMEIIeHNe
C OrpaHMYEHHBIM MPOCTPAHCTBOM — BaHHAs KOMHATa,
KJIQZIOBKA U JIp., 33/ICTBIBAIOTCS BCE IIEIU Y BEHTWIISLIN-
OHHBIE OTBEPCTHUS. YTIHU Pa3zKUraloTCs B Tpuie, BeApe,
BaHHE WIM METAJUIMYECKOH mocye. YacTo cBepXy HaKH-
JIBIBAETCS IJIOTHOE MOKPBIBAJIO, IJIE/ UM MOJUITUIIEHO-
Bas wicHka [89, 91, 138].

Ilpyeue cnocobwvl nonyuenusi CO

BbriTOBOI Ta3, aBTOMOOWIN U YIJIH, SBISACH HAanbOO-
Jee pacrpocTpaHéHHbIMU ucTouHukamu CO, BCE€ ke He
ONPEJIETSIOT BECh CIIEKTP BO3MOXKHOCTEH. B oTnenbHbIx
Clly4asiX JJsl TOJIy4eHMs YrapHOro rasza CyHULUIECHTHI
npuOeraroT K XUMHYECKHM PEaKIHsAM, JIOCTYIHBIM B
ObITy. Hanbosee 4acTo HCIONB3YIOT cMemusanue mypa-
evunotl u ceprou kucrom [139, 140]. Jlnsg moctmxeHus
CMEPTENbHON KOHIICHTPAIMH, MOJIy9aeMOT0 TaKUM CIIO-
c00OM HEOOJBIIOr0 KOJUYSCTBO Ia3a, MOXKET OBIThH HUC-
MOJIb30BaHA JIbIXaTeIbHAs MacKa WM HAJIEThI Ha TOJI0-
BY MakKeT C 3aBEIEHHOW MOJ HEro TPyOKOW WM camo-
nenbHble yctpoiictBa [91, 141]. Onucansl ciyyau u 60-
Jiee CJIOXKHBIX CIEUUANbHO pa3pabOTaHHBIX HHXKEHEp-
HeIX cucteM. M. Zeleny u coast. [115] npuBonsr
HaOmroieHne U3 COOCTBEHHOW MPAKTUKH, KOT/IA MY)KUH-
Ha WCIOJIB30BAI CIIOXKHYIO JIBOMHYIO KOHTEHMHEPHYIO
CHCTEMY, OCHAILIEHHYIO TaUMEPOM ISl KOHTPOIUPYEMO-
ro obpaszoBanuss CO Ha OCHOBE XMMHUYECKOHW peakuuu
KOHLICHTPUPOBAHHOW CEPHOM M MYpPaBBUHON KHUCIOT.
Ucnonp3yemslii TaiiMep ObUT OCHAUIEH 3JIEKTPOMEXAHU-
YECKUM TepeKIItouaTesieM, KOTOPBI BBI3BaJl CMEPTENb-
HYIO peakIrio KHCIIOT, IoKa My>kurHa criat. [Ipu mabo-
paTOpHOM KOHTpOJIE B 00pasiie KPOBH yMepIIero Obuia
ompexaeneHa jetanpHas koHneHTpanus COHb 76,5%, a
TaK)Ke aJIKOTOJIb U CJIe/Ibl CepTpaINHAa.

B otmenpHbix cnyuasx ucrounukamu CO Moryt
OBITh €r0 TEXHOJIOTUYECKU TOTOBBIE MPOAYKTHI, UCIOJb-

served: better social indicators, availability
of work, younger age (for example, in Eng-
land — the average age is 33.4 years) [109,
138], more significant growth among wom-
en, a targeted search for information in the
Internet [91].

Regardless of the region — in Asia, Eu-
rope, America and other countries, the tech-
nology for preparing and implementing this
method is almost the same. As a rule, a
room with limited space is chosen for the
assassination - a bathroom, a pantry, etc., all
cracks and ventilation holes are sealed.
Coals are kindled in a grill, bucket, tub or
metal utensils. Often a thick blanket, blan-
ket or polyethylene film is thrown over the
top [89, 91, 138].

Other ways of getting CO

Household gas, cars and coals, being
the most common sources of CO, still do
not determine the full range of possibilities.
In some cases, to obtain carbon monoxide,
suicides resort to chemical reactions availa-
ble in everyday life. The most commonly
used mixture is formic and sulfuric acids
[139, 140]. To achieve a lethal concentra-
tion of a small amount of gas obtained in
this way, a breathing mask or a bag put on
the head with a tube wound under it, or im-
provised devices can be used [91, 141].
Cases of more complex specially designed
engineering systems are also described. M.
Zeleny et al. [115] report a personal obser-
vation of a man using a complex double
container system fitted with a timer for the
controlled production of CO based on a
chemical reaction of concentrated sulfuric
and formic acids. The timer used was
equipped with an electromechanical switch
that caused a lethal acid reaction while the
man slept. Under laboratory control, a le-
thal COHb concentration of 76.5% was
determined in the blood sample of the de-
ceased, as well as alcohol and traces of
sertraline.

In some cases, the sources of CO can
be its technologically ready products, which
are also used in production - rooms with a
modified atmosphere, for example, for
packing fruits and vegetables [88], or spe-
cially purchased cylinders with carbon
monoxide [90].

Carbon monoxide can be a cause of
death in cases of fires. Possible means in-
clude setting the car on fire (where subse-
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3yeMble B TOM YHCJI€ HA MPOU3BOJCTBE — IMOMEIIECHUS C
M3MEHEHHOW aTMocdepoid, Hampumep, Ui YHaKOBKU
¢bpykTOB 1 oBolIeH [88], WK crienualbHO MPUOOPETEH-
HbIe OaJIJIOHBI ¢ yrapHbIM Ta3zoM [90].

VYrapHblii Ta3 MOXKET OBITh NPUYMHON THOEIH U B
cirydasix moxapoB. Cpey BO3MOXKHBIX CIIOCOOOB — TOJI-
*KEr aBToMOOWNIS (TIIe TOCHEYIoIIee pacciie/JOBaHUE
NOATBEPXKJIACT, YTO HAa CaMOM JieJieé 3TO ObUIO CaMo-
yOUHCTBO M3-3a BBIXJIOMHBIX Ta30B) [73] WM OTAEIHHO-
ro nomemeHus / goma. Onucan ciayyail, Korjaa *KeHIIuHa
MOKOHYMIJIa ¢ cO0OM, 3aJ0XHYBIIINCH B TOCTUHOM, TOCIIE
TOT0 KakK CIEUUAbHO IMOJO0XKIJIA CBOK CHAJBHIO.
BckppiTHe mokazano BAbIXaHHE JbIMa, @ TOKCUKOJIOTH-
YEeCKH aHaJIU3 BBISIBII YPOBEHb KapOOKCHTeMOTTIO0MHA
67% [142].

Jughgepenyuanvnasn ouacnocmuxa

VYcTaHOBNIEHHE NPUYMHBI CMEPTH — BaXKHBIH, W B
ciryuae ¢ CO Hepenko cioxHbIi Borpoc. [Ipexne Bcero
TpeOyercs monTBepxaeHue / uckimouenue ponmu CO kak
BEYIIEr0 3THOMATOTCHETHYECKOTO areHTa (CM. BBIIIE).
Hecmotps Ha moka3zaTenbHbIe CLIEHBI CMEPTH M Xapak-
TEpHBIE PE3yJIbTaThl BHELIHET0 OCMOTpa, okoio 40%
CMEPTEIbHBIX OTPABJICHUH, BEI3BAHHBIX OKUCKIO YTIIEPO-
J1a, HE pacIio3HAaIOTCs 10 MPOBENECHUSI BCKPBITHS [86].

Ha cnenyromem srane TpeOyercsi BBISBICHUE YET-
KUX T[PHU3HAKOB B IIOJb3y CIY4YallHOTO OTpPABICHHUS
(HecuacTHBIN ciydaii), JOOPOBOJIBHOM cMepTH (camo-
yOUICTBO) MM JEHCTBUS TpPeThUX JIMI (HEHmpeaHame-
peHHoe yOMHCTBO MM JEHCTBHS CO 37I6IM yYMBICIOM). B
cily4ae MoJIO3pEeHUsI Ha caMOyOHHCTBO, OOJIBIIOE 3HAYE-
HUE WMEET U OIEHKa 00CTaHOBKH, B KOTOPOW ObLT OOHA-
pyXeH mocTpaaaBimii [86].

B mone3y cyuimma MOTYT CBHICTEIbCTBOBATH!
BHEIIIHUE MTPU3HAKH MOATOTOBKU M UCIIOJIB3YEMOTO CIIO-
coba, 00CTaHOBKa (3aKpBHITOE TIOMEIICHNE, aBTOMOOUJIB C
paboTaronMM JBUTATENIEeM WIN YK€ IyCThIM OaKoM, 3a-
BEJIEHHBIM B CAJIOH IIJIAHTOM, OCTATKH YTJIEH B COCYyJle U
1p.), JaHHbIE O TICHXHYECKOM COCTOSHUHM YeJOBEeKa
HaKaHyHe ru0esu, CyulIUJaIbHbII aHaMHe3, 1eNPeCcCUB-
HbI€ ¥ CyHUUAAIbHBIE TEMbl HA CTPAHUYKE B COLCETSX,
nepenucke u ap. Ilpu HamuuuuM AOCTATOYHOIrO KOJUYE-
CTBa TPWU3HAKOB JMAarHO3 HE BBI3BIBACT COMHEHHMHU (3a
WCKITIOYCHUEM CHTYyalluld, CBS3aHHBIX C BBISBICHUEM
KPUMHUHAIBHBIX MOTHBOB WJIM OTHAEIBHBIX CIIy4aeB TH-
0enu Ha moxkape).

CH0)KHOCTH MOTYT BO3HUKHYTh B CIIy4asiX OTpaBJie-
HUU JAPYTUX JIHL, OOHAPY>KUBAEMBIX Ha MECTE TPareJuu.
Cpenu mocTpafaBIIUX MOTYT OBITh W JIIOJU, TpPEANpH-
HUMABIIME TOTBITKH OKa3aTh IOMOIIb CYHIUACHTaM,
YTO TaK ke TpeOyeT JOMOIHUTEIHHOTO pacciel0BaHus

quent investigation confirms that it was in
fact a suicide due to exhaust fumes) [73] or
a separate room / house. A case is described
when a woman committed suicide by suffo-
cating herself in the living room, after de-
liberately setting her bedroom on fire. The
autopsy showed smoke inhalation, and a
toxicological analysis revealed a carboxy-
hemoglobin level of 67% [142].

Differential Diagnosis

Establishing the cause of death is an
important and often complex issue in the
case of CO. First of all, confirmation / ex-
clusion of the role of CO as the leading
etiopathogenetic agent is required (see
above). Despite revealing death scenes or
characteristic physical findings, about 40%
of fatal carbon monoxide poisonings are not
recognized until autopsy [86].

The next step requires the identifica-
tion of clear signs in favor of accidental
poisoning (accident), voluntary death (sui-
cide) or third-party action (unintentional
murder or acts with malicious intent). In
case of suspected suicide, the assessment of
the situation in which the victim was found
is also of great importance [86].

In favor of suicide may be evidenced
by: external signs of preparation and the
method used, the situation (a closed room, a
car with a running engine or an already
empty tank, a hose brought into the passen-
ger compartment, remains of coal in a ves-
sel, etc.), data on the mental state of a per-
son death, suicidal history, depressive and
suicidal topics on the page in social net-
works, correspondence, etc. If there are a
sufficient number of signs, the diagnosis is
not in doubt (with the exception of situa-
tions related to the identification of criminal
motives or individual cases of death in a
fire).

Difficulties may arise in cases of poi-
soning of other persons found at the scene
of the tragedy. Among the victims, there
may be people who have attempted to help
suicidal people, which also requires addi-
tional investigation [140].

Internet and media

The role of the media and the Internet
in increasing the level of suicidal activity
has been confirmed by many years of ob-
servations [70, 74, 143]. There are at least
four main areas:

1. Initial message about the method.
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[140].

HUnmepnem u CMU

Pons CMU u uHTEpHETA B MOBBIIICHUN YPOBHA CY-
WIUIATBHON aKTUBHOCTH MOJTBEPKICHA MHOTOJIETHUKU
HaOmonenusimu  [70, 74, 143]. Cpemu OCHOBHBIX
HAINpPaBJIEHUI MOXKHO BBIICIUTh KAK MUHUMYM YE€TBIPE:

1. TlepBuunOE coobmeHue o crocobe.

2. ®opmupoBarre WHPOPMAITMOHHOW 0a3bl O CITO-
co0e, CpeACTBaxX U YCIOBUIX €T0 pealTnu3aliyy.

3. Bo3moxkHOCTh 00CYXJIEHHUS B 4aTax CambIX pas-
JIUYHBIX aCCOLUMUPOBAHHBIX TeM (POMAHTHU3UPOBAHUE
CyMLIUa, KOHKPETHOrO Croco0a, ero JIeTalbHOCTh M
Majasi TpaBMaTHYHOCTb, TIOJrOTOBKA, CPE/ICTBA U JIp. ).

4. BO3MOXHOCTb JOTOBapUBAThCA O TPYIIIOBOM Ca-
MOYOHICTBE (BeO-CaiiThl, OHJIAWH-YAThI, TEKCTOBBIC CO-
oOrIeHus 1o MoOWIbHOMY Teedony u ap.) [143, 144].

C oaHOIi CTOPOHBI, MyOJIUIHOE OCBEIICHHUE CITyYacB
caMOyOMICTB MPH BJABIXaHWU YTapHOTO Ta3a MOXET 00-
paTUTh BHHMAaHHE IMOTCHUMAIBHOTO CYHMIUICHTA Ha
JAHHBIA CTIOCO0 JOOPOBOJBHOTO yXOJa W3 KH3HH, C
JPYyTOii, MO3BOJISIET 00OTaTUTh €ro Kpyro3op Oosee ne-
TaNbHOW WHQOpPMaLUe yke TpH IeJeHaNpPaBICHHOM
noucke. Tak, ananu3 cutyanuu B TaiiBane B 2008-2011
roJibl MoKasai, 4ro Kaxnaoe yBenuueHue Ha 10% mnowc-
KOBBIX 3ampocoB B Google ObLIO CBSI3aHO C MOBBIIICHH-
eM uuncia camoyouiictB Ha 4,3%, BBI3BaHHBIX CKUTAHU-
€M yIJis, Ha ToW ke Hezdene u Ha 3,8% Ha crienyromen
HeJlele. YBEIWYeHWEe Ha OAHy cTaThio B "HOHaiiten
Jleiinu" ObLJIO CBSI3aHO C TOBBINICHHEM YHCIA CaMO-
yOuiicTB npu cxxuranuu yris Ha 3,6% Ha TOH xe HeJe-
ne. Hamportus, camoyOuiicTBO 0€3 CXXUraHusl yriis He
ObU10 CcBs13aHO ¢ 00bEMOM noncka Google, HO ObLIO CBS-
3aHO C €XeIHEBHOM OT4ETHOCThIO Apple 3a mpeabiny-
uryro Heaemo [145].

BaxHBIM BOIPOCOM B ATOM CUTYyallMU TaK XK€ sIBIIs-
I0TCS TPEJCTABJICHUSI CYUIUACHTA O CTENEHH TpaBMa-
TUYHOCTH crocoOa. B cnpaBouHOll nuTepatype yka3bl-
BaeTCs TOKCHYHOE BIIMSIHAE YTapHOTO ra3a Ha OpraHu3M
YeIIOBEKa, OMHMCHIBAIOTCS CUMIITOMBI U TMHAMUKA OTpPaB-
JICHWS, 9TO B IIEJIOM JOCTYITHO ISl JTFOOOTO 00paTHBIIIe-
ro kK aToi Teme. OnHaKko OOJbIIee 3HAYECHUE, BEPOSATHO,
UMeeT He COOCTBEHHO (haKT MpPHUBIICYCHHS BHHUMaHUS
CMMU k tokcuueckum 3¢dpdexram CO, a Kak K CpeiCTBY
cynnuaa u «6e3001e3HEHHOM» cIrocobe ymepers [74,
77].

B ciywae ucronb30BaHus yrapHOTO raza, HHTEPHET
n CMMU, BeposITHO, ChITpald CaMyl0 3HAYUTEIBHYIO U
HEraTUBHYIO POJIb B MCTOPUU TOCIEIHUX TPEX IECITH-
neruir [109]. Bo mHOroM MMeHHO OJyiarojmapsi pacmpo-
CTpaHeHUI0 MH(OPMALIMU MO0 ATHM KaHajlaM camoyOuid-

2. Formation of an information base on
the method, means and conditions for its
implementation.

3. Opportunity to discuss in chats a va-
riety of associated topics (romanticizing
suicide, a specific method, its lethality and
low trauma, preparation, means, etc.).

4. Ability to negotiate group suicide
(websites, online chats, text messages on
mobile phones, etc.) [143, 144].

On the one hand, public coverage of
cases of suicide by inhalation of carbon
monoxide can draw the attention of a poten-
tial suicide to this method of voluntary
death, on the other hand, it allows to enrich
their horizons with more detailed infor-
mation already with a targeted search. Thus,
an analysis of the situation in Taiwan in
2008-2011 showed that every 10% increase
in search queries on Google was associated
with a 4.3% increase in the number of sui-
cides caused by burning coal in the same
week and 3.8 % next week. The one-article
increase in the United Daily was due to a
3.6% increase in coal-burning suicides in
the same week. In contrast, suicide without
burning coal was not associated with
Google search volume, but was associated
with Apple's daily report for the previous
week [145].

An important issue in this situation is
also the idea of a suicide attempter about the
degree of trauma of the method. The refer-
ence literature indicates the toxic effect of
carbon monoxide on the human body, de-
scribes the symptoms and dynamics of poi-
soning, which is generally available to any-
one who has turned to this topic. However,
it is probably not the fact of drawing media
attention to the toxic effects of CO that is
of greater importance, but as a means of
suicide and a “painless” way to die [74,
77].

In the case of the use of carbon mon-
oxide, the Internet and the media have prob-
ably played the most significant and nega-
tive role in the history of the last three dec-
ades [109]. Largely due to the dissemination
of information through these channels, sui-
cides associated with carbon monoxide poi-
soning as a result of burning coal acquired
the character of an epidemic in East Asia
and subsequently spread to other countries
[74, 107]. Significant factors included wide-
spread media coverage (popularization) of
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CTBa, CBSA3aHHbIC C OTPABJICHHEM yrapHbIM ra3oMm B pe-
3yJbTaTe CHKUraHus yris, npuoOpenu B BocTtouHoit
A3uM XapakTep SMUAEMHUA U B IMOCIEIYIOIIEM pPacIpo-
CTpaHWIUCh O JpyruMm crpanam [74, 107]. Cpeau 3Ha-
YUMBIX (PAaKTOPOB UMEJIO HIMPOKOE OCBELICHHE (MOMyJIs-
puzamusi) B CMU storo cmocoba camoyOuiictBa [89],
aKIIeHT Ha JIETKOCTHU JOCTYIIA K JApeBecHoMy yTio [146],
COOONICHUS O CIy4asx CYUIUIOB 3HaMeHHUTOCTel [147],
pomaHTu3upoBaHue [70] U mpUeMIIEMOCTb C KyJIbTypHOU
TOYKH 3peHus [148].

Ipopunaxmuxa

[TpodunakTuka CynumaambHbIX ISHCTBUI — Ba)KHAs
U JOCTATOYHO CJIO’KHAs 3aJjaya, BKJIIIOYAET MEIULIMHCKIE
U He MeIuIMHCKUEe MeponpusaTus. COoriacHO peKOMEH-
nauusim BO3 [1] cpenu 3Ha4uMBIX MEp — MAaKCUMAaJIbHOE
OTpaHUYECHHE K IOCTYIy BEAYIIET0 MaTOr€HHOTO (haKTo-
pa, B fanHoMm ciydae — CO.

BaxxHbIM sBRISIETCS TO, YTO OOJIBIIMHCTBO 3TUX MEp
HE CBSI3aHBI C JIEATEIHHOCTHIO MEIUIIMHCKUX PabOTHU-
KOB U 4allle HOCAT XapaKTep MEpONpUATUH, peanusye-
MBIX Ha TOCYIAapCTBEHHOM YPOBHE WJIM B MaciuiTadbax
OJTHOTO / HECKOJIbKMX PErMOHOB; MHOT/Ia MPUHUMAIOTCS
B (hopMe MEeKroCcyJapCTBEHHBIX COTJIAIICHUN.

OrpaHuuuTeNbHbIE MEpBl MOATBEPAMIN CBOIO (-
(EKTUBHOCTh MpH CaMOyOWICTBaxX yrapHbIM Ta30M.
Cpenu MEeXaHHU3MOB:

— CHIDKEHHUE JOCTYNMHOCTH rasa, coxaepsxauero CO,
W/WIM  mMpoKoMaciuTaOHas JeTOKCHKAIMsA ObITOBOIO
raza [59, 149];

— YCTaHOBKa AETeKTOpOB AbiMa U CO B KWIBIX JI0-
Max U IMPOM3BOJICTBEHHBIX MOMelleHusx [54, 70];

— cHmxeHue cojepkaHusi CO B BBIXJIOMHBIX razax
aBTOMOOWJISL IyTEM YCTAaHOBKH OKHMCIUTENbHBIX KaTallu-
3aTopoB [119];

— KOHTPOIb 32 JOCTYITHOCTHIO (CBOOOAHOM mpona-
xu) 6aionos ¢ CO;

— KOHTPOJb 32 JOCTYITHOCTBIO (CBOOOMHOM mpoja-
M) TeHEepaTopoB M KoHIeHTpatopoB CO u ap. wcTod-
nukamu CO.

B kauecTBe mogoOHBIX Mep MpenjaraeTcsi U orpa-
HUYEHHUE TOProBOM peanu3anuu JapeBecHoro yrias. On-
HAKO pe3yJbTaThl BDEMEHHBIX 3alIPETOB Ha €ro MPOJaxy
B KPYTJIOCYTOYHBIX Mara3MHax B PETMOHAX C BBICOKOU
YaCTOTOW €ro MCIOJIb30BAHMS M0 CYUIUIAIbHBIM MOTH-
BaM, MPOBOJUMBIX B paMKax Hay4YHBIX MPOEKTOB HEO-
Ho3HauHkbl [70]. Tak, uccnenoBanus B ['OHKOHre mokasa-
JIY, 4TO yAAJEHHE C OTKPBITHIX MOJOK KPYMHBIX TOPro-
BBIX IIEHTPOB yIJIel B T€YeHUE 12 MecsALEeB TOCTOBEPHO
CHIDKAeT KOJIMYECTBO CYHIIMIIOB 3TUM criocodom [150].
Onnako monoOHast mporpamMma orpaHuydeHus B Hpro-

this method of suicide [89], emphasis on
ease of access to charcoal [146], reports of
celebrity suicides [147], romanticization
[70], and acceptability from a cultural point
of view [148].

Prevention

Prevention of suicidal actions is an im-
portant and rather complex task, it includes
medical and non-medical measures. Ac-
cording to WHO recommendations [1],
among the significant measures is the max-
imum restriction of access to the leading
pathogenic factor, in this case, CO.

It is important that most of these
measures are not related to the activities of
medical workers and are more often in the
nature of measures implemented at the state
level or on the scale of one/ several regions;
sometimes taken in the form of interstate
agreements.

Restrictive measures have proven ef-
fective in suicides with carbon monoxide.
Among the mechanisms:

— reduction in the availability of gas
containing CO and/or large-scale detoxifica-
tion of household gas [59, 149];

— installation of smoke and CO detec-
tors in residential buildings and industrial
premises [54, 70];

— reduction of CO content in vehicle
exhaust gases by installing oxidizing cata-
lysts [119];

— control over the availability (free
sale) of CO cylinders;

— control over the availability (free
sale) of CO generators and concentrators
and other sources of CO.

Restrictions on the sale of charcoal
are also proposed as such measures. How-
ever, the results of temporary bans on its
sale in convenience stores in regions with a
high frequency of its use for suicidal mo-
tives carried out as part of scientific pro-
jects are ambiguous [70]. Thus, studies in
Hong Kong showed that removing coal
from open shelves of large shopping cen-
ters for 12 months significantly reduces the
number of suicides by this method [150].
However, a similar containment program
in New Taipei, Taiwan had no effect on
reducing charcoal burning or total suicides
within five years of its implementation
[151]. The authors also drew attention to
the fact that the proposed restriction
measures are not always achievable, in-
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Taiibse (TaiiBaHp) He OKa3aja HHUKAKOTO BIIMSHUS Ha
COKpalleHre MaciTaboB CXKHraHHs IPEBECHOTO YIS
WK O0IIero yucjia caMOyOWMCTB B T€UEHHUE MATH JIET
nocne e peanmzanuu [151]. ABTOphI Tak ke oOpaTHin
BHHMAaHUE Ha TO, YTO Mpe/siaraéMble Mephl OrpaHUYCHUS
HE BCerja JAOCTH)XKMMBI, B TOM YHCJIE€ U3-32 OTCYTCTBUS
3aKOHOJATENbHBIX TPeOOBaHMU MOMOOHBIX MeEp, YTO
0c00EHHO 3aMETHO B CIy4asiX OrpaHUYEHHUH Ha IPOJAXU
npesecHoro yris [151]. BepositTHo, B 3THUX YyCIOBHAX
OoJiee BayKHA POJIb APYTUX MEP MPEBEHIIUH.

Cpenu yHHMBEpcalbHBIX Mep — paboTa co CpelcTBa-
MU MaccoBOi MHGOpMAIMM U HUHTEPHET-IIpOBaliIepaMu
0 (opMax OCBEIICHHs MOTEHIHAIbHBIX HCTOYHHUKOB M
ToKcnYHOCTH CO, ONUCaHUM CYyULUAAIBHBIX MOMNBITOK U
caMOyOMIICTB, UCKITIOUCHUH POMAHTH3ALUU TaKOTO BHJIA
JTO0OpPOBOJILHOW CMEPTH W TEPOU3HUPOBAHUS KEepTB [58,
70].

[IpenoTBpaiieHre caMOyOHIICTB ¢ UCTIOIB30BAaHUEM
HOBBIX METOJIOB MOXET BKJIIOYaTh MOHUTOPHHT U PETy-
JUPOBAaHUE OHJAMH-MH(DOPMAIUK, TPEIOCTABISIOMIECH
MoIipoOHY0 MHGOPMAIUI0 00 ITHUX METOAaX, a TaKKe
MOOUIPEHUE MOCTABIIMKOB MHTEPHET-YCIYr MPEIOCTaB-
JTh HHPOPMAIIHIO IS TIOMCcKa oMoty [ 145].

Baxnoll sBnsiercs OOusblias OCBEIOMIEHHOCTh 00
3TOM METO/I€ CPeay CliefoBaTesel Mo paccie0BaHUIO
cMepTel u3-3a 0COOBIX PUCKOB CIy4allHOTO OTpPaBJICHHUS
TOKCHUYHBIM T'a30M U BO3MOXHOCTH TOT'O, YTO 3TOT METO]L
camoyOuiicTBa cTaHeT 0ojee pacnpoCTpaHEHHBIM B Oy-
nymem [152].

C uenbl0 MNOBBILIEHHS BBIABISEMOCTU CYHIMJIO-
OMACHOTO KOHTHWHTEHTA W YJIYYIICHHS OKa3aHUs MOMO-
mm npu otpasienusix CO, oOocHoBaHa Oonee Kaue-
CTBEHHAs MOJrOTOBKA MEAMLIMHCKOIO MepPCOHaa, BKIIIO-
yaromas (1) KIMHUYECKYI0 OIEHKY, (2) OIIEHKY pHCKa
camoyowmiictBa u (3) mepwl OezonacHocTH. [Tomg00HBII
MoJX0J 00ecrnevyrnBaeT CHU)KEHUE PHUCKOB ISl MalMeH-
TOB C CYyMLHUJAJIbHBIM MOBEJIECHUEM, & TAK)KE yYMEHbIIIe-
HUE CTpecca sl MeIUIMHCKUX Opuran, paboTaronmx B
OY€Hb OCTPBIX U CIIOXKHBIX cuTyanusax [153].

Oco0yr0 Ba)KHOCTh 3TO MMEET Ui Bpadeil CKOpou
MOMOIIH, MOCKOJBKY oTpaBiieHne CO compoBoxaaercs
Hecneu(pUUecKUMH CUMOTOMaMu (ToJIoBHast 00b, ro-
JIOBOKPY>KE€HHUE, TOIIHOTA U PBOTA), U3-3a YETO €ro JETKO
CIyTaTh C APYruMH, Oosiee JOOPOKAUECTBEHHBIMHU JTHa-
THO3aMH (Hampumep, BUpPyCHash HH(DEKIHs, MUIIEBOE
oTpaBieHue u 1p.). Mcronp3oBaHue TaHHBIX aHAMHE3a,
BHEIIHUX YCJIOBHH OOHapy»XeHHus MOCTpajaBIIero (Io-
MBITKK CaMOyOUICTBA B rapaxke, OCTaTKU yrieu u np.), a
TaK)Ke MCIOJIb30BAHUE 1I€JICHANPABICHHOTO TUArHOCTH-
YECKOTr0 TECTHPOBAHHUS C MOMOUIbI0 KOOKCHUMETPHH,

cluding due to the lack of legislative re-
quirements for such measures, which is
especially noticeable in cases of re-
strictions on the sale of charcoal [151].
Probably, in these conditions, the role of
other preventive measures is more im-
portant.

Among the universal measures is work
with the media and Internet providers on
forms of coverage of potential sources and
toxicity of CO, description of suicidal at-
tempts and suicides, exclusion of romantici-
zation of this type of voluntary death and
glorification of victims [58, 70].

Suicide prevention using new meth-
ods may include monitoring and regulating
online information providing detailed in-
formation about these methods, as well as
encouraging Internet service providers to
provide information for seeking help
[145].

Greater awareness of this method
among death investigators is important be-
cause of the particular risks of accidental
toxic gas poisoning and the possibility that
this method of suicide will become more
common in the future [152].

In order to increase the detection of a
suicidal contingent and improve the provi-
sion of care for CO poisoning, better train-
ing of medical personnel is justified, includ-
ing (1) clinical assessment, (2) suicide risk
assessment and (3) safety measures. Such
an approach reduces risks for patients with
suicidal behavior, as well as reduces stress
for medical teams working in very acute
and difficult situations [153].

This is of particular importance for
emergency physicians, since CO poisoning
is accompanied by non-specific symptoms
(headache, dizziness, nausea and vomiting),
which makes it easy to confuse it with oth-
er, more benign diagnoses (for example, a
viral infection, food poisoning, etc.). The
use of history data, the external conditions
for detecting the victim (suicide attempts in
the garage, coal residues, etc.), as well as
the use of targeted diagnostic testing using
cooximetry, can confirm the diagnosis of
CO poisoning [154].

Conclusion.

Carbon monoxide in concentrations
exceeding the norm is highly toxic and is
often the cause of human death, both as a
result of accidents and voluntary death. The
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MOXKET MOJATBEPAUTh nuarno3 orpasieHust CO [154].
3axnouenue.

VYrapHbIli Ta3 B MPEBHIIIAOIINX HOPMY KOHIIEHTpa-
USX 00J1aIaeT BHICOKONH TOKCHYHOCTBIO U HEPEIKO SIB-
JseTcs TMPUYMHOM CMEpPTH 4ellOBeKa, KaK BCIJEJICTBUE
HECYACTHBIX CIIy4aeB, TaK M MPU JOOPOBOIBHON CMEPTH.
UcnonszoBanne CO mo cyunuaaibHbIM MOTHBAM JIOCTa-
TOYHO pacmnpocTpaH€HHOE siBIeHHMEe B crTpaHax HOro-
BocrtouHoii A3uu, Ipy OTHOCUTENIBHO PEAKUX CIIy4asix B
Poccun, Esponie u CIIA.

B nocnennue natbaecsT €T B MUPE MEHSIINCH Be-
nymue uctouyHuku noiydeHus CO 171 yMBIILIEHHOTO
CaMOOTpaBIIEHUS, KIIIOUEBbIC MOJOBO3PACTHHIE U COIHU-
aJbHBIC XapPaKTePUCTHUKU CYUIUJEHTOB, MOTHUBBL. OT-
JIeNIbHbIE OTPAHUYHUTENIbHBIE MEpPhl MUMENU OMpEeeEH-
HBIH yclex B INpeaylpexIeHUH Takoro crocoda 1o0po-
BOJIbHOM cMmepTH. Tem He MeHee, IJIi MHOTMX CTpaH
YTapHBIN Ta3 ¥ CErOfHS MPEACTABISIET CEPHEZHYIO ME/IH-
KO-COIMAIBHYIO TTPOOJIEMY.

[TpuBenéHHbIC B HACTOSAIIEM 0030pe MaHHBIE MTO3BO-
JISIFOT B IIEJIOM OMUCATh MPoOJIeMy U JTaHHYIO KaTerOpHIo
muil. TeM He MeHee, MHOTHE aCIEKThl, BaYKHBIC IS Op-
raHM3alu U peanu3auuu AudQepeHIupoBaHHBIX Mep
MpO(UIAKTUKH, OCTAIOTCS Maji0 M3YYCHHBIMH, YTO YyKa-
3bIBACT HAa HEOOXOIUMOCTh TPOBEACHUS IabHEHIINX
0oJiee MIyOOKHUX MCCIICIOBAHUIA.

use of CO for suicidal motives is quite
common in the countries of Southeast Asia,
with relatively rare cases in Russia, Europe
and the USA.

In the last fifty years, the leading
sources of obtaining CO for intentional self-
poisoning, the key gender, age and social
characteristics of suicides, and motives have
changed in the world. Separate restrictive
measures have had some success in prevent-
ing this method of voluntary death. Never-
theless, carbon monoxide is still a serious
medical and social problem for many coun-
tries today.

The data presented in this review make
it possible to describe the problem and this
category of people in general. However,
many aspects important for the organization
and implementation of differentiated pre-
vention measures remain poorly understood,
which indicates the need for further in-depth
research.
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CARBON MONOXIDE (CO) AMONG THE MEANS OF SUICIDAL ACTIONS IN RUSSIA AND
ABROAD

P.B. Zotov!, E.B. Lyubov?, !Tyumen State Medical University, Tyumen, Russia; note72@yandex.ru

E.G. Skryabinlﬁ, 2Moscow Institute of Psychiatry — branch of National medical research center of psy-
O.A. Kicheroval, chiatry and narcology by name V.P. Serbsky, Moscow, Russia; lyubov.evgeny@mail.ru
V.A. Zhmurov! SRegional clinical hospital Ne 2, Tyumen, Russia; skryabineg@mail.ru

Abstract:

The review summarizes data on suicidal actions using carbon monoxide (CO) in Russia and abroad. It is shown
that the main sources of CO in different time periods were: household gas in Europe and America (60-70s of the
XX century), car exhaust gases (70-90s); since the late 90s it is a sharp increase in the frequency of using char-
coal for barbecues (mainly in Southeast Asia). CO poisoning is characterized by high mortality. Men predomi-
nate among the dead. Suicidal actions are more often thought out and planned, committed mainly against the
background of emotional disturbances. The increase in the frequency of this type of suicide is facilitated by the
availability of information on the Internet and the media. Prevention measures, besides regular ones, are more
often associated with restricting access to CO and controlling the Internet space. In Russia, this method of sui-
cide is not common, and usually has the character of "garage death". Preventive measures have been worked out
insufficiently and need to be improved.
Keywords: suicide, suicide attempt, carbon monoxide, CO, poisoning
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