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B 0630pe npecTaBieHbl COBPEMEHHbBIE JIaHHbIE O MEXaHU3ME JeHCTBUsT, U30MPATETbHON TOKCUYHOCTH, TOK-
CUKOKMHETHKE U TOKCUKOAMHAMUKE auaneruamopduna (reponna). Ocrpble oTpaBieHUs IUAETHIMOPOUHOM
paccMOTpeHbI B acrekTe (hOPMHUPOBAHUS KPUTHYECKOTO COCTOSTHUSI, TIPH KOTOPOM TSI’KECTh OTpaBJieHust 00yc-
JIOBJICHA Pa3BUTUEM BBIPAsKEHHBIX METAOOINYECKUX PACCTPONCTB, CBSIBAHHBIX C IPOTPECCUPOBAHUEM IMITOKCUH,
Onucanbl OCHOBHbIE JKM3HEOIIACHBIE OCJIOKHEHUS, KOTOPbIE BO3HUKAIOT BCJIEICTBIE OCTPHIX OTPABJICHUIL Jatie-
Tunmopdunom co cropoust [ITHC, cucrembl abixaHusi, KpOBOOOPAIIEHNUS, MOYEBbIIETUTENLHON CUCTEMBI. Ydu-
TBIBasl, YTO OCHOBHBIM (PaKTOPOM MOpAKEHUS SBJLECTCS THIIOKCHS, PACCMOTPEHBI MEXaHW3Mbl HapyIICHU
TPAHCIIOPTA KUCJIOPOJIa, & TAKKE MATOTeHe3 AKTHBAINN CBOOOTHOPA[NKATIBHOTO OKUCJIEHHSI [TPU OCTPBIX OTPaB-
JleHusix auaietuaMopuroM. JlaHo 060CHOBaHUE HalpaBIeHUN COBEPIIEHCTBOBAHUS MHTEHCUBHOW Tepanuu
TSKEIIBIX (POPM OCTPBIX OTPABJICHUIT AUAIETUAMOPMUHOM [yTeM HCIOJIb30BaHUSL, IOMUMO 001ePEaHUMATOJIO-
UYECKUX MEPOIPUSATHIL, CyOCTPATHOTO AaHTUIMIIOKCAHTA peaMbepuHa.

Knmiouesvte cnosa: ocmpuvie ompasienust; OUauemuimMopQum; 2epout; 2UnoKcust; HAL0KCOH; cy6cmpammubie anmu-
ZUNOKCANMbL; peambepun

This review presents current data on the mechanism of action, selective toxicity, toxicokinetics and toxi-
codynamics of diacetylmorphine (heroin). Acute diacetylmorphine poisoning is considered under taking into
account the developing a critical state, in which the poisoning severity is determined by severe metabolic dis-
orders associated with the progression of hypoxia. The main life-threatening complications of acute diacetyl-
morphine poisoning are described including those associated with the nervous system, respiratory, circulato-
ry and urinary systems. Since hypoxia is the principal damaging factor, the the mechanisms of oxygen
transport disorders and the pathogenesis of activation of free radical oxidation in acute diacetylmorphine poi-
soning are discussed. The improvement of intensive care strategy for severe forms of acute diacetylmorphine
poisoning by the inclusion of a substrate antihypoxant Reamberin into the list of routine critical care pre-
scriptions is emphesized.
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BBenenue

OcTpble OTpaBIeHUsS] HAPKOTUIECKIMHI BEIIECT-
BaMM B HACTOSIIIIEE BPEMSI SIBJISIIOTCS OJIHOM U3 Hanho-
Jiee aKTyaJbHBIX MPOOIeM COBPEMEHHON KJIMHUIEC-
KOW TOKCHUKOJIOTUU, BOTIPOCAM pPEIleHUs] KOTOPOii
MOCBSIIEHO 3HAYMTEIHHOE KOJUYECTBO HMCCJIEIOBA-
nuit [1-10]. Ilo smTepaTypHbIM JaHHBIM, B MuUpe
npubsmsurenbHo 69 000 YeT0BEK €KeroHo yMupa-
10T OT rtepe1o3upoBky omonamu [11]. Beicokas ak-
TYaJIbHOCTh TIPOOJIEMBI OCTPBIX OTPABJIEHMI HAPKO-
TUYECKUMHU BEIECTBAMU OTPakKeHa W B TPOBOIUMOIA
B Poccutickoit Depepariiy cTpaTerni rocy1apcTBeH-
HOI aHTUHAPKOTUYECKOH MOJTUTUKN, OCHOBAaHHON Ha
VYkaze IIpesuzmenta Poccuiickoit Memeparm Ne690
ot 9 utons 2010 roga «O6 yreepkaernn Crpateruu
TOCYZIAaPCTBEHHON AHTMHAPKOTUYECKOUW TOJUTUKU
Poccwnitckoit Deneparn 10 2020 rogas.

Oco6oe MecTo B TIOTOKE MOCTYTAIINX € OCT-
PBIMU OTPABJIEHUSIMU HAPKOTHYECKUMU BET[ECTBAMA
3aHMMAIOT OCTPbIE OTPABJICHUS TUAIETHIMOP(PUHOM
(reponnom) [12—16]. Tlo mamumM garaBIM (OTAENA
KJnHIYeckoil Tokcukonornu I'BY «CII6 HUNM CIT
um. U. N. [Ixxanenuasze»), 60AbHBIE ¢ OCTPbIMU OT-
PaBJIEHUSMU HAPKOTHUECKUMU BENECTBAMU COCTAB-
ssitotT 6ostee 50% OT BCeX TOCIUTATU3UPOBAHHBIX B
TOKCUKOJIOTMYECKKE LEeHTPbI, 11pu 9ToM Gosee 30%
13 HUX HAXOJUTCS B TSIKEJIOM U KPaiiHe TSKEJIOM CO-
crostuuu. B mocenane roast (¢ 2013 o 2015 romsr)
COXPAHSIJIACH BBICOKAsI 4acTOTa ITOCTYILIEHUS OOJIb-
HBIX C OCTPBIMH OTPABJIEHUSMU HAPKOTUKAMU OTIH-
atHoll rpynnel. Tak, B 2013 roxy uncsio moctynms-
MIUX C OTPaBJEHUSIMU OIMATaMU COCTaBUJIO 516
60sbHBIX (yMepiio 8). B 2014 roxy us 690 mocTymnms-
[INX ¢ OTPABICHUSIMU OIIMATAMU YMEPJIO 4 GOJIbHBIX.
B 2015 romy ¢ oTpaBiieHHSIME OIIATAMK ITOCTYIIAJIO
233 6osbHBIX (YMEPIIO 2).

OTU JAHHBIE CBUJIETENBCTBYIOT O TOM, YTO OT-
paBJIeHNS] HADKOTUYECKUMHU CPEICTBAMU U3 TPYIIIIEI
OTIMATOB SBJISIOTCS CEPbE3HON COMMAIBHOM, KITIHU-
KO-9KOHOMUYECKOI U MEAUIUHCKO IPOBIEMOI.

Tepmunosiorus

TepMUH «OMUOW/IBI> MCIIOTB3YETCS JJIsI XUMU-
YeCKWX COeJIMHEHUI, KOTOPble BO3AEUCTBYIOT Ha
OTIMATHBIE PEIENTOPBL.

[Mox «ommataMuy TOHUMAIOTCS ATKAJTOW]IbI,
BBIJleJIsIeMble M3 OMUYMHOTO Maka (MopdhuH, Koje-
uH, tebaun). TTonycuHTeTHYeCKHEe OMUOUIBI (Tre-
POMH, OKCHKOOH) OBLIM CO3/IaHbl IIyTEM XUMUYe-
ckoit mommduranum onuatoB. CUHTETHUYECKUE
OTIMOU/IBI — ITO XUMHUYECKHE COeMHEHUS, HE UMe-
OII[Me OTHOIIEHKS K ONUaTaM, HO CIIOCOOHbBIE CBSI-
3BIBATHCS C ONMUATHBIMKM PEIENTOPAMU U OKa3bI-
BaTh cxoxHoe gerictBue [7, 10].

[TpousBoHbIE ONUS WJIA OMUATBI OTHOCSITCS K
rpyTIIie HAPKOTHYECKUX aHAJIbIeTUKOB U BKJTIOUYAIOT

Introduction

Acute drug poisoning is one of the most urgent
problems of current clinical toxicology. Considerable
number of research teams have been intended to
solve it [1—10]. According to the published data,
approximately 69,000 people die worldwide each
year from opioid overdose [11]. The topicality of the
problem of acute drug poisoning is reflected in the
Russian Federation State anti-drug policy strategy
based on Presidential Decree No.690 as of June 9,
2010 "On Approval of the Russian State Anti-Drug
Policy Strategy till 2020".

Patients with acute diacetylmorphine poison-
ing (heroin) are a special group among other
patients with acute drug poisoning [12—16].
According to our data (Department of clinical tox-
icology, I.I. Dzhanelidze Saint-Petersburg Research
Institute of Emergency Medicine), patients with
acute drug poisoning constitute more than 50% of
all patients admitted to toxicology centers, more
than 30% of them are in a critical state and
extremely critical state. Over the last years (from
2013 to 2015), the admission rate of patients with
acute opiate poisonings remained high. For
instance, in 2013, 516 patients were hospitalized
with opiate poisoning (8 patients died). In 2014, 4
of 690 patients admitted with opiate poisoning
died. In 2015, 233 patients were admitted with opi-
ate poisoning (2 patients died).

These data suggest that the opiate poisoning is
a serious social, clinical, economical, and medical
problem.

Definitions

The term "opioids" stands for chemical com-
pounds affecting opiate receptors.

The term "opiate" refers to alkaloids, isolated
from the opium poppy (morphine, codeine, the-
baine). Semisynthetic opioids (heroin, oxycodone)
were created by a chemical modification of opiates.
Synthetic opioids are chemical compounds that are
not related to opiates, but capable of binding to opi-
oid receptors and produce a similar effect [7, 10].

Opium derivatives or opiates belong to the
pharmacological group of narcotic analgesics and
include a large list of pharmaceutical products that
are produced from various species of opium poppy or
synthetically. The word "opium" comes from a Greek
word opto, which means "juice". Opium has been
known to the humankind since ancient times.
Products of poppy processing have been used as
analgesics, sedatives, and antidiarrheals for several
millennia.

In the XIX century, a chemical analysis of
opium demonstrated that most of its effects can be
attributed to two alkaloids: morphine and codeine.
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o0UIMPHYIO TPyIIy (hapMaKOJOTHUECKUX ITperapa-
TOB, TIOJIyUYAEMbIX M3 PA3HBIX COPTOB CHOTBOPHOTO
Maka, a TakKe CHHTeTWuecKMM myTeM. HasBanwme
«OMUI» TPOUCXOIUT OT TPEUECKOTO CI0BA 0PLO, KO-
TOpOe B TIepeBOjie O3HAYaeT PACTUTEJHHBIN COK.
Onuii U3BeCTEH YeJ0BEYECTBY ¢ TIyOOKOI ApeBHOC-
Ti. TIpoAyKTHI TIepepaboTKi MaKa Ha MPOTSIKEHUU
HECKOJIBKUX ThICSUYEJeTHI UCTIOMb30BAIICh Kak (0-
JIeyTOJIIONINe, YCIOKanBalolie 1 TPOTUBOINApei-
HbIE CPe/ICTBA.

B XIX Bexe mmpoBeieHHbBINT XUMUYECKUH aHATTN3
OITUyMa BbISIBIJI, YTO GOJIBINYIO YacTh €ro a(h(HeKTOB
MOKHO OTHECTH K JIBYyM aJKaJOUAaM — KOJIENHY U
MOphUHY.

Huanernamopdun (repouH) ObLI BIEPBbHIE
cunTesuposad B 1874 roxy B AHrimu, te Oblia mpo-
usBezieHa Oosiee CuJIbHasT, alleTUIMPOBaHHast (hopMa
MophWHa, Ha3zBaHHAs [UAETUIMOPGUHOM WJIN
Mopdura auareratoM. [llmpokoe pacrnpocTpanenue
auaneTnaMophuH TOMydns ciycts 23 ropa moce
ero cuareza O. XodhbMaHHOM, KOTOPBINA 3aHUMAJICST
AleTUIMPOBAaHUEM MOP(UHA C TIeJbI0 MOJydeHUS
KoJerHa. BesrencTBre aneTumpoBaHust Oblia moJry-
yeHa Oosiee MoliHas (Gopma MOpGUHA, TPEBBIIIAI0-
1ast CUJTy HapKOTUIECKOTO JIEHCTBUST NCXOHOTO Be-
mecTBa B MoJTOpa-Ba pa3a. HasBanume mpermapara
«TE€POVH» IPOMCXOAUT OT HeMelkoro <heroischs,
YTO O3HAUYAET «T€PONUYECKUN, CUIbHBINY (OT IpeBHe-
IPEYECKOTO CI0BA «IPO 7PWE»).

[mnarnetnamopdun (TeponH) NCTIOTH30BAJIC B
MEJIMTITMTHCKON TTPOMBITIIIIEHHOCTH KaK TIPOTHBOKAIII-
JIeBO€ CPEJICTBO, HE BBI3bIBAIOIIEe MPUBBIKAHWS, KaK
3amena Mopduo (Mopdury). OnHako 1oske GbLIO
00HAPY/KEHO, YTO FePONH MeTabOJU3UPYETCST B MOP-
¢uH B meuenn. B cBA3U ¢ MMUPOKNUM pacrpocTpaHe-
HUEM 3JI0y1oTpebeHrst reponHoM B TedeHure 1913
u 1914 roga B 3amagroit EBpome m CeBepHoii Ame-
puKe ObLIN MPUHSTHI 3aKOHbBI, KOTOPbBIE Paspeliann
HCIIOJIb30BaHNE TUANETUIMOP(UHA TOJIBKO B MEJIH-
nnHCKUX 1essax. B 1924 rogy Konrpece CIIIA 3a-
MPETUJIM €r0 MPOJAKy, UMIOPT U IPOU3BOICTBO.
Komurerom 3apaBooxpanenus Jlurn Hamuit quare-
TusMopduH ObL1 3anpelier B 1925 roxy, xors mo-
TpeboBaIOCh GoJlee TPEX JIET I BHEAPEHS 3armpe-
Ta. B HacTosee BpeMs 1uareTHAMOPGUH SIBISIETCS
HE3aKOHHBIM JIJISI WCIOJb30BAHUS B HEMEIUIIMH-
CKUX IeJISIX B CTPaHaX, MOAMKUCABIINX EMNHYIO KOH-
BEHITIO — JIOTOBOP O HAPKOTUYECKUX cpe/cTBax. B
mupe ¢ 1925 1o 1930 rosl 6bLT0 TPOAAHO 34 TOHHBI
npenapata. C 1920 no 1930 roxs! repoun B psje
CTPaH MPUMEHSIIICS B 3aMECTUTETHHON TEPATTHH JIJIsT
GOJIBHBIX, CTPAAAIOIINX MOP(HUHOBOI 1 KOKAHOBOI
napkomanusmu. B wemerkux (DOPI') anrekax repo-
WH MOKHO Ob1I0 KyriTb 10 1971 rozga [17]. B Hacro-
sriee BpeMsl HU offHa (hUpMa MUpa He TPOU3BOIUT
TepOMH KaK JIeKapCTBeHHOe cpe/cTBO. JleraspbHO OH
B OY€Hb HEOOJIBIIIX KOJTMUYECTBAX MPOU3BOIUTCS U
IIpoJlaeTcs TOJIbKO /Ul MCCJIe[0BATENbCKUX lieseil

Diacetylmorphine (heroin) was first synthesized
by Alfred Wright in England in 1874. Wright pro-
duced a stronger, acetylated form of morphine called
diacetylmorphine and morphine diacetate. However,
diacetylmorphine became popular 23 years after its
synthesis by another researcher, EFHoffmann, who was
studying acetylation of morphine to produce codeine.

Due to the acetylation, a more potent form of
morphine was developed with a narcotic effect
exceeded the effect of the original substance by 1.5-
2-fold. The name of the drug, "heroin" comes from a
German word "heroisch", which means "heroic,
strong” (from the Greek word "fpwC").

Diacetylmorphine (heroin) was used in medical
industry as an antitussive agent to substitute mor-
phine, and it was considered non-addictive.
However, later heroin was found to be metabolized
in the liver to produce morphine. Due to the wide-
spread heroin abuse, in 1913 and 1914, new laws
were adopted in the Western Europe and North
America allowing the use of diacetylmorphine for
medical purposes only. In 1924, the US Congress
banned its distribution, import and production. The
League of Nations Health Committee banned
diacetylmorphine in 1925, although it took more
than three years for the implementation of the ban.
Currently, diacetylmorphine is illegal for non-med-
ical purposes in the countries which have ratified the
Single Convention on Narcotic Drugs. Over the
period from 1925 and 1930, 34 tons of heroin were
sold worldwide. From 1920 to 1930, heroin was used
in some countries as a replacement therapy for
patients with morphine and cocaine addiction. In the
German pharmacies heroin could be bought until
1971 [17]. At present, no company in the world pro-
duces heroin as a medication. It is produced and sold
legally in very small quantities for research purposes
only or for the use in the palliative care (to relieve
suffering of patients in fatal cases) [18, 19].

Semisynthetic opiate diacetylmorphine (heroin)
is a morphine derivative. Its synonyms are acetomorfin;
3,6-diacetylmorphine; (5a,6a)-7,8-dihidro-4,5-epoxi-
17-methilmorfin-3,6-dioldiacetat; heroin; morphine
diacetate; heroin hydrochloride. According to its physi-
co-chemical properties, it is a solid crystalline or solid
powder-like substance. The chemically pure substance
is a white crystalline powder. The crude product is a
bitter, gray-brown powder which consists of small crys-
tals with an unpleasant smell [20—22]. Acetylation is
associated with the replacement of hydrophilic hydrox-
yl groups by more hydrophobic acetyl groups; it makes
heroin less soluble in water than morphine, but better
soluble in lipophilic solvents.

Toxicokinetics and toxicity

From the clinical point of view, diacetylmor-
phine is a morphine precursor, but with different
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WJIN JIJISE €TO UCIIOJIb30BAHUS B TTAJLTMATUBHOM Jiede-
Hun (st obJieryeHusT cTpafaHuil Oe3HaLeKHO
6ospHbIX) [18, 19].

[MosycuaTETHYECKWI ONMMAT UATETUIMOP-
¢un (repouH) sABILETCS MPOMU3BOJHBIM MoOpdhUHA.
Cunonumsl: anteromMmopdun; 3,6-nuareTuaMopduH;
(5a,6a)-7,8-mumernapo-4,5-amoxcu- 1 7-MeTHIMOp-
$un-3,6-1uosnguamerar; repouH; MopguH auaie-
TaT; TUAPOXJIOpU TeponHa. Ilo ¢pusnko-xumnyec-
KUM CBOMCTBaM 3TO TBEPAO-KPUCTAIINIECKOE WJIH
TBEP/IO-TIOPOIIKOOOpa3Hoe BerecTBo. Umcroe Be-
ecTBO — GeJIblil KpucTajinyeckKuii moporok. He-
OUMIIEHHBIH TPOAYKT — TOPBKOBATHIN, CepoBaTO-
KOPUYHEBBIN  MOPOIMIOK B  BUJE  MEJKHX
KPUCTAJVIMKOB C HeNpUATHBbIM 3araxoMm [20—22].
AlleTUTMpOBaHWe, CBI3aHHOE C 3aMelleHNeM THU]I-
POGUIBHBIX THAPOKCUJIBHBIX TPYII Ha OoJiee THjI-
PohOOHBIE AlleTUIbHBIE TPYIIIBI, IPUBOIAUT K TOMY,
YTO TEPOUMH XyKe MOp(UHA PacTBOPSIETCS B BOJIE,
HO Jiy4iiie B TUNO(MUIBHBIX PACTBOPUTESX.

TokcukOKHHETHKA M TOKCUYHOCTh

C JsieueOHOIT TOYKU 3pEHUsT AUALETUIMOPHOUH
SBJISIETCS TIPEKYPCOPOM MOPGhUHA, HO € OTIUIUSIMHA
1o (papMaKOKWHETHKEe W KIMHWYECKOH KapTuhe. B
TOJIOBHOM MO3T€ TePOWH TOCJe JealleTUITHPOBAHUS
npeBpamaercs B 6-MOHOAIETHIMOPGUH U MOP(UH.
JuanerrnaMopdhuH rUAPOXIOPH] B HEKOTOPBIX CTpa-
nax (Ho #e B Poccutickoit Deepanun) UCIoOIb3yeT-
s KaK aHAJIbTETHK U uMeeT GoJiee CUIIbHBIN ahdeKT,
yeM y MopduHa, HO ¢ 60jiee KOPOTKUM MEPUOIOM
netictBus. B psze cTpan auaneTnaMopduH UCIOb-
3yercst st JIYeHUs] XPOHUYECKON 00U B TepMHU-
HAJIbHBIX COCTOSTHUSIX, B aKYIIEPCTBE U VIS JIeUeHUST
6onm npu uHbapkrax. TepameBTUdyecKue I03bI Y
B3POCJIBIX COCTABISAIOT 5— 10 MT [P BHYTPUMBIIIIEY-
HBIX, TOJIKOKHBIX U BHYTPUBEHHbBIX UHBeKIUsX. Ha-
puMep, MPHU OTIepaIi KecapeBa CeYeHUs UCTIOIhb-
3yercst B cpeateM 5 Mr auaneruiaMopduna. OxHako
Y JIMII, 3JI0YHOTPEOISIIONINX HAPKOTHYECKUME CPe/l-
crBamu, a(h(eKTUBHAs TepaneBTUYecKas /103a MO-
JKeT cocTaBAaTh 10 200 MT B fieHD. Y AeTelt per os 70-
3a cocraBager 0,6 wMr/kr B CyTKW, TIpH
BHYTPUBEHHOM BBegenuu jno3a cocrasisger 0,01
Mr/Kr B cyTku [10].

CyIiecTBYIOT pasjinyHble YT TOCTYTIEHUS
nuatetnaMopduna B opranusM [23]. Ilepopanbabrii
MyTh WCIIOJB3YETCS OTHOCUTEJNBbHO PEIKO BCJIENCT-
BHe YMEHbBIIEHUST HApKOTHYeCcKnX adekros. Nara-
JISTIAOHHBIM — TIyTeM KypPeHUs WJIU BIBIXaHUS TIO-
pomika. IlapenTepanbublli (MHBEKIIMOHHBIN) IIYTh
BBEJICHUsI SIBJISIETCsI Hanbosree PaciipoCTPaHEHHBIM,
OJTHAKO 3TOT MyTh CBSI3aH ¢ HAMOOJIBIINM KOJIYECT-
BOM OcCJIOKHeHUH. BoJiee peskne myTn BBeleHNsS —
peKTabHbIil niau Barutaabubiii [7]. [To gannbiv jm-
TepaTyphl, U MO OIBITY Hallleil paboThl, BCTPEYAOTCS
OTpaBJICHUST BCJIEICTBUE Pa3repMeTH3aIluu KOHTel-

pharmacokinetics and clinical effects. In the brain,
heroin is converted to 6-monoacetylmorphine and
morphine after deacetylation. Diacetylmorphine
hydrochloride is used as an analgesic drug in some
countries (but not in Russian Federation); it pos-
sesses more potent effect than morphine, but with
a shorter period of action. In some countries,
diacetylmorphine is used to treat chronic pain in
terminal conditions, in obstetrics, and for the
treatment of pain in myocardial infarctions.
Therapeutic doses in adults are equal to 5—10 mg
in intramuscular, subcutaneous and intravenous
injections. For example, an average of 5 mg
diacetylmorphine is used during cesarean section.
However, in patients with drug abuse, the effective
therapeutic dose may be as much as 200 mg/day. A
pediatric oral dose is 0.6 mg / kg/day; an intra-
venous dose is 0.01 mg / kg/day [10].

There are several routes of administration of
diacetylmorphine [23]. The oral route is relatively
rare due to attenuation of the narcotic effects.
Inhalation is done by smoking or inhalation of the
heroin powder. Parenteral (injectable) administration
route is the most common one, but this way is associ-
ated with the largest number of complications. Rare
routes include the vaginal or rectal administration [7].
According to literary sources and own clinical experi-
ence, sometimes poisonings are caused by opening of a
container in drug smugglers' stomach [7].

The main effects of diacetylmorphine are deter-
mined by its agonist metabolites: 6 monoacetylmor-
phine (6-MAM), morphine (MOR) and morphine-
6-glucuronide (of M6G), therefore the studies of
toxicokinetics and toxicodynamics should take into
account their mechanisms of action [10, 18, 24].

Speed and effector mechanisms of diacetyl-
morphine depend on ways of its administration
[25]. After an oral administration, diacetylmor-
phine undergoes rapid biotransformation (deacety-
lation) and may be detected 3—7 minutes after
administration, whereas following an intravenous
administration, diacetylmorphine does not pass the
first stage (acetyl groups make the drug more
lipophilic than morphine) and immediately enters
the brain by crossing the blood-brain barrier. In the
brain, diacetylmorphine is deacetylated to inactive
3-monoacetylmorphine and active 6-monoacetyl-
morphine (6-MAM), and then to morphine.
Morphine and 6-monoacetylmorphine are opioid
agonists that bind to opioid receptors located in all
structures of the brain, and are also present in the
spinal cord and the intestine. The morphine-3-glu-
curonide metabolite has no effect on the opioid
receptors; however, after a long-term abuse, it can
produce a neurotoxic effect [26].

After an intravenous injection, a rapid increase
of diamorphine blood concentration is followed by its
precipitous decrease, and the drug cannot be detect-
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HEPOB BHYTPHM OPTraHW3MOB JIWII, 3aHUMAIOINXCS
KOHTpabaH0i HAPKOTHYECKUX CPEICTB [7].

OcHoBHbIe 9PEKTDI AEHCTBUS AUATIETUIIMOP-
(buHa ompemesdoT ero MeTabGoJUTHI-aTOHUCTBL: 6-
MoHoaretuiMopduH (6-MAM), mopdua (MOP) u
Mopdur-6-Taokyponus (M6G), moatomy npu nsy-
YEeHWH TOKCUKOKUHETUKN U TOKCUKOIMHAMWKA BaXK-
HO M3yJeHne MexaHu3MoB nx jerictsus [10, 18, 24].

Cxopoctb, ahdeKTopHble MeXaHU3MBI Juale-
TUIMOP(UHA 3aBUCAT OT MyTel ero BBemeHus [25].
[Ipu mepopaibHOM BBeIEHWHU AWAIETUIAMOPDOUH
nozBepraercst ObIcTPoii GuorpaHcopmaiun (reare-
TUJINPOBAHUIO) U OOHAPYKUBAETCs uepe3 3—7 Mu-
HYT TIOCJIe BBEIEHUS, TOT/Ia KaK TIPU BHYTPUBEHHOM
WCIIOJIb30BAHUN TUATIETUIMOPGUH HE TTPOXOIUT
[epBOro atara (aleTuaIbHbIe IPYIIIBI AETAI0T ero 6o-
Jiee TUTIOGUIBHBIM HeXXeJTn MOp(UH) 1 cpasy mona-
JlaeT B TOJIOBHOM MO3T 4epe3 reMaTodHIedarndec-
Kuii Gapbep. B rooBHOM Mosre auaneTuaMophuH
JlealleTUJINPyeTcss B HEAKTUBHBINH 3-MOHOAIETHJI-
MOpdUWH W aKTUBHBIN 6-MoHOametunamopdun (6-
MAM), a 3atem B Mmopcun. VI Mmopdua 1 6-moHOaIIE-
TUJAMOP(MUH SBJSIOTCS OMMONUIHBIMU arOHUCTaMHU,
KOTOpBIE CBS3BIBAIOTCS C PEIENTOpaMu, PacroJio-
JKEHHBIMU MTPAKTUIECKH BO BCEX OT/IEJAX FOJIOBHOTO
MO3Ta, a TaKyKe MPUCYTCTBYIOT B CTUHHOM MO3T€ U B
kutredHuke, O6pasyonuiicst MeTaboguT MOphUH-3-
[JIIOKYPOHU/T He JIEHCTBYET Ha OIUOW/IHBIE PEIENTO-
PbI, OZHAKO TIPH JJTUTEJILHOM 3JI0yTTOTPEOJEHUN MO-
JKeT OKa3bIBaTh HEMPOTOKCHUecKoe aeiicTBue [26].

[Tpu BHYTPUBEHHOM BBE/IEHUH TIOCJIE PE3KOTO TI0-
BBIINEHUST KOHIIEHTPAIIUHU JUATIETIIIMOP(MUHA B KPOBU
B JIAJIbHENIIIEM OTMEYAETCs TIyOOKOe CHIKEHIE, U YiKe
yepes 45 MUH HapKOTHK MOKET ObITh He OOHApYsKEH.
CHuKeHne KOHIIEHTPAIH AUAIeTHIMOP(MIHA B TLTa3-
Me WMeeT ABYX(a3HyIO IMHAMUKY: HauajbHas dasa
CBEPXOBICTPOTO pacipeiesicHus, a 3ateM (daza ObICTPO-
ro BoiBezienust [25]. B Teuenuie 24 yacos nocie BBejie-
Hust okosio 80% auarieTnaMopdrHa BEIBOAUTCS U3 Op-
raHu3aMa ¢ MOYOH B Bujie MOPGhUH-3-TIIOKYPOHUIIA,
MopduHa 1 6-MoHOateTHIMOphUHa [23].

Toxcukoaunammka

CymecTByeT HECKOTBKO OCHOBHBIX THUIIOB OTIH-
ATHBIX PEIENTOPOB, KAKIBIN 13 KOTOPHIX BKJIIOYAET B
cebs Heckoubko moaTutios [ 10]. Kaxsrii cocronT us
ceMH TpaHCMeMOPaHHBIX CETMEHTOB ¢ aMUHO- 1 Kap-
6okcurpymamu [27].

OTMegaeTcst CXOICTBO MEKIY TpaHcMeMOpaH-
HBIMHM YYaCTKaMH PEIENTOPOB U Pa3indue MeKIy
BHYTPU- W BHEKJETOYHBIMH YaCTSIMU pPeIenTopa.
ITH HEeTOXO0XKHe YaCTH PEIeNTOPOB OTBEYAIOT 3a CO-
e/IMHEHUE € JIUTAHIOM W Tiepejiadeil curHaia u, Ta-
KM 00pa3oM, OTIPEIEIISIOT PA3HUILY MEXKIY PasHbI-
MU PEIENTOPAMH.

Kuacenukarust onatHIX PEenTopoB HeOTHO-
KPaTHO MEHSINCh. [IpebiiyTnas HoMeHKIaTypa OCHO-

ed in 45 min. The reduction of plasma concentrations
of diacetylmorphine has a two-phase dynamics: the
initial phase of ultrafast distribution followed by a
rapid elimination phase [25]. Within 24 hours after
administration, about 80% of diacetylmorphine is
excreted with the urine as morphine-3-glucuronide
and morphine-6 monoacetylmorphine [23].

Toxicodynamics

There are several main types of opioid receptors,
each of them include several subtypes [10]. Each
receptor contains seven transmembrane segments
with amino and carboxyl groups [27].

There is a similarity between the transmem-
brane segments of the receptors and a difference
between the inner and outer parts of the receptor.
These different parts of receptors are responsible for
binding to ligand and signaling, and thus determine
the difference between the different receptors.

Classifications of opioid receptors has been
changed many times. The previous nomenclature was
based on the name of the ligands (KOR — cletocincla-
zocin, MOR — morphine) or product name (DOR —
prepared from the mice), which were used to identify
the receptor [28]. The current classification is based on
the chronology of the discovery of the receptor and the
endogenous ligands bound to opioid receptors (OP)
[27]. Tt was adopted by the International Union of
Pharmacology. This was done in order to synchronize
receptor names with the name of neurotransmitters.

Morphine type mu-receptors (u-receptors)
(MOP receptors, OP; receptors). Almost all
endogenous opioids bind to p-receptors, but they
also affect other receptors. There are two subtypes
of p-receptor (u; and u,), but this fact has no clini-
cal significance. p-opioid receptors are located in
the brain, in the spinal cord, and in the intestine. In
the brain, they are concentrated in the gray matter
of the midbrain around the aqueduct of Sylvius, in
the olfactory bulb, in the nucleus accumbens, in
some layers of the anterior cerebral cortex, and in
some nuclei of the amygdala and neurons of the
solitary tract. They are mainly located presynapti-
cally. They are GPCR-metabotropic receptors, i.e.
the receptors coupled to G-proteins that normally
activate endorphins. Endorphins are the part of the
body intrinsic analgesic system which is intended
to control the level of pain.

Diacetylmorphine metabolites bind to opioid
receptors. They can cause changes in the excitability of
neurons by stimulating the presynaptic release of
gamma-aminobutyric acid (GABA). Although GABA
is an inhibiting mediator, its final effect depends on the
part of the nervous system where its receptors are
located, and on the state of the postsynaptic neurons.
In addition, with regard to p-opioid receptors, the
effect depends on the specific agonist [29].
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BBIBasIach Ha HazBanuu JmurauaoB (KOR — kietork-
nazora, MOR — mMopduH) nnm Ha Ha3BaHWM TIperia-
pata (DOR — mpenapupoBaHmie 13 MBIIIEN ), KOTOPbIE
WCTIONIBb30BAJINCH TSI UACHTU(DUKAIUU PEIETTOPOB
[28]. CoBpemennas kiaccuduKalysg OCHOBaHa Ha XPo-
HOJIOTUU OTKPBITUST PEIENTOpa W Ha SHIOTEHHBIX JIU-
TaH/IaX CBSI3AHHBIX ¢ ortnoniHBIME pertenitopamu (OP)
[27] u GbLna npuHsATa MeKIyHAPOIHBIM COI30M (hap-
MaKOJIOTOB. DTO C/EJIAHO C TeJThI0 CHHXPOHU3AIINH Ha-
3BaHUSI C Ha3BaHUEM HEMPOTPAHCMUTEPOB.
p(mio)-perterrtops MopuHOBOTO THTTA (M OP-
pettenitopel, OP;-perientopsl) — MOYTH BCe IHOTEH-
HbIEe OMUOW/IBI, KOTOPBIE CBA3BIBAIOTCS C -PEIENTO-
paMu, HO TpPU ITOM JAEHCTBYIOT W Ha JpyTHe
pettenitopel. MI3BecTHB! 2 moaTHIA U-PenienTopoB (1,
U ), OJHAKO ITOT (DaKT He MMeEeT KIMHUYECKOTO
3HAUEHUSI. -OMUOW/IHbIE PEIETITOPhI PACIOJIOKEHBI
B TOJIOBHOM M B CTUHHOM MO3T€, a TAaKXKe B KUIIETHH-
Ke. B ToI0BHOM MO3Te OHM COCPENOTOYEHBI B CEPOM
BEIeCTBE CPEHET0 MO3Ta BOKPYT CHJIbBUEBA BOJIO-
IPOBO/IA, B OOOHITEIBHBIX JIYKOBUIIAX, TPHJIEKATIIEM
S7ipe, HEKOTOPBIX CJIOSX KOPBI TIePeIHETO MO3Ta, a
TaK)Ke B HEKOTOPBIX s/[paX MUHAJIWHBI U HEHPOHAX
COJIUTAPHOTO TPaKTa. B OCHOBHOM OHM pacriosioxe-
Hbl TIpecuHanTHyecku. OHU MPEACTABIAIOT cOOOI
metaborponnbie GPCR-penientopsl — peLenTopsl,
conpskenHbie ¢ G-6eIKaMu, KOTOPbIEe B HOPME aKTH-
BUPYIOTCS 3HAOPGUHAMU. IHAOPDUHBI SBISIOTCS
YacThi0 MPOTUBOOOJEBOII CHCTEMBI, TIPU3BAHHON
KOHTPOJIUPOBATH YPOBEHD GOJIEBBIX OIIYIIEHUI.

MetabosuThl AuaneTuaMopprHa CBSI3bIBAIOT-
¢ ¢ onmouaHbIME pertenitopaMu. OHU MOTYT BBI-
3bIBaTh WM3MEHEHUS B BO30YAMMOCTH HEHPOHOB,
CTUMYJIUDYST TIPECHHANITUYECKOE BBIJETEHUE TaM-
Ma-amMmuaOMacasgaolr kuciaotrel (AMK). Xorsa
TAMK topMo3HOii MenuaTop, KoOHedHbIH 3 derT
3aBHUCHUT OT OT/I€JIa HEPBHON CUCTEMBI M COCTOSTHUS
MMOCTCUHANITHYECKNX HellpoHOB. KpoMme ToOTO, B CITy-
qae U-OTMOUIHBIX PEIENTOPOB OH 3aBUCUT OT KOH-
KpeTHoro aroHucra [29].

K (Kara)-perenTopbl KeTOMUKIA30IIUHOBOTO
tuna (KOP-penerrropsr, OP,-penienitoper) — Haxo-
JISITCSI, TJIaBHBIM 0OPa3oM, B CIIMHHOM MO3Te, aHTHHO-
IUTIENTUBHBIX I[EHTPaX TOJOBHOTO MO3Ta U YepPHOI
cybcraniun. IIpu UX CTUMYJISIIIUM PasBUBAETCS
00e300/1MBaHIe HA YPOBHE CIIMHHOTO MO3Ta, MHO03 U
nosmypusi. B oTiimune or CTUMYJISIIAN |U-PETenTo-
POB UUISI K-PENENTOPOB HE XapaKTePHbI yrHETCHUE
nbrxanus u 3amopsr [10].

Od(nensra)-penerrropel (DOP-pernentopsi, OP;-
PeLenTopbl) — 00 ATUX PEIENTOPax U3BECTHO MajIo. Ix
SH/IOTEHHBIMU JINTAHIAMU SIBJISTIOTCS SHKE(DaTNHBI.

NOP-penenropsr (ORL,-pentenitopsr, OP-pe-
IENTOPbI) — YYacTBYIOT B aHKCHOJUTUYECKOM W
obesbosmBaIIX a(deKrTax, OMHAKO KIMHIIECKAs
3HAUMMOCTD 3TUX perenTopoB He onpenesnena [10].

o(curma)-SKF10047 perenrtopsl animaMeTa-
30IIMHOBOTO THUIIA HE MOJIyYn 0603HaueHusT Komu-

Ketocyclazocine type kappa-receptors (k-recep-
tors) (KOR receptors, OP, receptors) are located main-
ly in the spinal cord, brain antinociceptive centers, and
substantia nigra. Their stimulation causes analgesia at
the spinal cord level, myosis, and polyuria. Unlike p-
receptors, respiratory depression and constipation are
not typical for stimulation of x-receptors [10].

Delta-receptors (d-receptors) (DOP-receptors,
OP,-receptors). Little is known about these recep-
tors. Enkephalins are their endogenous ligands.

The NOP receptors (ORL, receptors, OR;-
receptors) are involved in the anxiolytic and anal-
gesic effects, but the clinical significance of these
receptors is not clear [10].

Allilmetazotsin type o(sigma)-SKF10047 were
not classified by Committee on Nomenclature of the
International Union of Pharmacology [10].

Toxicometry

The toxic and lethal doses of diacetylmorphine
depend on the individual tolerance. 20 mg of
diacetylmorphine are considered to be an absolutely
lethal dose. Deaths after administration of 10 mg
were reported. Morphine plasma concentration after
lethal poisoning varied from 0.01 to 0.09 mg/l. In
experimental studies, the diacetylmorphine lethal
dose for mice was the following: LD;, subcutaneous-
ly — 261.6 mg / kg, LD;, intravenous — 21.8 mg /
kg. In experiments on dogs, the LD,,;,, subcutaneous-
ly was 25 mg / kg; in pigs, the LD, subcutaneously
was 400 mg / kg; in cats, the oral LD,;, was 20 mg /
kg; in rabbits, the LD,,;, subcutaneously was 150 mg
/ kg and LD, intravenously was 9 mg / kg [7].

Chemico-toxicological identification

In order to diagnose acute diamorphine poison-
ing, a toxico-chemical analysis should be performed.
Major metabolites of diamorphine, 6-monoacetylmor-
phine, morphine, morphine-3-glucuronide, morphine-
6-glucuronide can be quantified in the blood, urine and
plasma. Most of the tests available may demonstrate the
cross-affinity to these metabolites, as well as to 6-
acetylcodeine and codeine. In the interpretation of
these tests it is very important to know patient's histo-
ry of drug abuse. In long-term abusers, high levels of
metabolites are usually detected. In methods based on
hydrolysis, the results can be higher than with methods
that allow to check each metabolite individually [10].

Mechanism of action

The mechanism of action of diacetylmorphine is
determined by the effect of morphine as a typical (refer-
ence) opioid, which has a high affinity to p,- and py-opi-
ate receptors [30]. Diacetylmorphine itself has relative-
ly low affinity to the p-opioid receptor. However, when
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TeTa MO HOMEHKJaType MeXAYHapOIHOTO C€Ooi03a
¢apmaxomnoros [10].

Tokcukometpus

Toxkcudeckre W JieTaJbHbIE 03Bl 3aBUCIT OT
WHUBUYaTbHONW TOJIEPAHTHOCTH K JMAIETUIIMOP-
duny. 20 Mr auaneTHaAMOPdUHA cCYrTAETCS AbCOTOT-
HO cMepTesbHOH 1030i. VI3BecTHbI ciyyan cMepTu
mocse nipuema 10 mr. [lrasmMenHas KOHIIEHTpAIIWS
MophuHa Tocie cMepTeTbHON NHTOKCUKAIIUMK Baph-
uposanack ot 0,01 10 0,09 mr/m1. B axcriepumeHTaNb-
HBIX HCCTEOBAHUSX JIeTAJbHbIE [03bI TUAIETHUJI-
Mopduna Ha Mbimax: LD5, moakoxkao — 261,6 MT/KT,
LDs, BuyTpuBerno — 21,8 Mr/kr. B ombiTax Ha coba-
kax: LD,,;, TOAKOKHO — 25 MT/KT; Ha cBUHBSX LD
nogkokao — 400 Mr/KkT; Ha Komkax LD, ;, mepopaib-
HO — 20 Mr/Kr; Ha Kposmkax LD, ;, moakoxuOo — 150
mr/kT, LD,;, BHyTpuBeHHO — 9 Mr/KT [7].

min

XHUMHKO-TOKCUKOJIOTHYECKAs
AUArHOCTHKA

C 11eJ1h10 AMATHOCTUKY OCTPBIX OTPABJIEHUH 1~
aneTnaMopUHOM HCTIOJB3YETCs TPOBe/leHNne TOK-
CUKO-XUMUYecKoro aHasiusa. OCHOBHbIE MeTaboJIH-
Thl auamopduna: 6-moHoareTuaMopduH, MOpdUH,
MOPGhUH-3-TIHOKYPOHI, MOPHOUH-6-TIIOKYPOHU
MOTYT OBITh OTPE/IeJIeHbl KOJIMYEeCTBEHHO B KPOBH, B
Moue ¥ B IasMe. Y GOJIBITMHCTBA TECTOB MMEETCsI
nepekpecTHbiil apGUHUTET K 9TUM MeTaboJIuTaM, a
Takke K 6-ameTnikosienHy u konenny. [Ipu mHTEp-
TIPeTaIy 3TUX TECTOB OYeHb BAKHO 3HAHNE aHAMHe-
3a ynorpebJIeHUsT HAPKOTUKOB. Y [JIUTEJIBHO YIIO-
TPeGJIAIOIUX JIIL OOBIYHO BBICOKOE COJEPKAHIE
MetabosutoB. IIpu MeToax, OCHOBaHHBIX Ha THPO-
JIU3e, TTOKa3aTes i MOTYT OBITh BBIIIE, UM TIPH METO-
J1aX, KOTOPBIE MO3BOJIIIOT MTPOBEPUTH KaK/bIH MeTa-
6osuT 10 otTHeabHOCTH [10].

Mexanu3m aeicTBus

Mexaansm geficTBUS AWAIETUIMOPMUHA BO
MHOTOM OIpeJesisieTcs ieficTBueM MOpgrHa Kak TH-
MIYHOTO (3TAJIOHHOTO) ofnaTa, 00JIaJAMIIEro BICO-
KuM cpojcTBOM [30] K - ¥ Yy-OTTMATHBIM PEIerTo-
pam. Cam auareTraMophuH 06J1a1aeT CPaBHUTETBHO
HU3KUM CPOJICTBOM K M-OTIMATHBIM pertentopam. Of-
HAKO TP BHYTPUBEHHOM BBE/IEHUH, B OTJIMYNE OT I'H-
jgpomopduna u oxkcumopduHa, AuaneTuaMopduH
BBI3bIBAET GoJiee CUJIbHBIN BBIGPOC THCTAMUHA, TIPH-
BOJS K OoJiee BBIPAKEHHOMY YYBCTBY <«IIOIbEMa», a
HEKOTOPBIX CJIydasx Takke K 3yny [31].

Bce onmaTel, B TOM Ynciie W IUANETHIMOPQUH,
UMEIOT OIpe/IeIeHHOE CTPYKTYPHOE CXOJCTBO C 9H-
nopduHamMu. Y 9HIOTEHHBIX, TO €CTh MPOU3BE/IEH-
HBIX CAMUM OPTaHU3MOM OIHMATOB, CTPYKTypa MoJie-
KyJbl TI03BOJISET TOYHO B3aUMOJEHCTBOBATH C

administered intravenously, unlike hydromorphine and
oxymorphine, diacetylmorphine produces a more pro-
nounced release of histamine, resulting in greater eupho-
ria sensations and in itching (in some cases) [31].

All opioids including diacetylmorphine have
certain structural similarities with endorphins.
Endogenous, i.e. produced by the body, opiates has a
structure of the molecule that allows interacting pre-
cisely with the desired receptor. The affinity of
exogenous opiates molecule with receptor is relative-
ly low, and this fact affects the efficacy and selectivi-
ty of their action greatly. Depending on their type,
endorphins affect a strictly predetermined group of
receptors, but opiates affect all of them at once. In
comparison with endorphins, higher doses of opiates
are needed to achieve the same effect [25].

Morphine also binds to the 8- and «-opioid
receptors. There is evidence that 6-monoacetylmor-
phine is associated with a subtype of p-opioid recep-
tor, which binds to a metabolite of morphine, mor-
phine-6-3-glucuronide, but not morphine itself [10].

Opioid receptors belong to the family of receptors
associated with G-protein. Activation of opioid recep-
tors results in the activation of G, protein. Activation of
opioid receptors inhibits adenylate cyclase, thus
decreasing the concentration of cell cyclic adenosine
monophosphate (cAMP). Electrophysiologically volt-
age-gated Ca2* channels are blocked, and K* channels
are activated by internal rectification [32]. As a result,
the activation of opioid receptors reduces neuronal
excitability. Additionally, opioids contribute to the
growth of arachidonic acid concentration using the
protein kinase mechanism that leads to the activation of
free radical processes in the cell.

In a toxico-dynamic aspect, the effect of
diacetylmorphine is similar to that of morphine and
is determined by the route of administration of a
toxic agent, dose, and patient tolerance.
Diacetylmorphine, being highly lipophilic analog of
morphine, has more rapid and intense effects on the
central nervous system.

Diacetylmorphine and 6-monoacetylmorphine
(6-MAM) have a low affinity for opioid receptors in
the brain [7]. Absorption of diacetylmorphine is 1.5
times as fast as that of morphine and it is 2.5 times as
strong and 200 times as soluble as morphine. The
effect occurs faster, has a shorter duration, causes nau-
sea and vomiting less frequently, but produces a more
pronounced sedation [10]. For example, 3 mg of
diacetylmorphine administered subcutaneously, intra-
muscularly or intravenously, produce an effect similar
to that of morphine at a dose of 10 mg as an intra-
venous injection or 60 mg administered orally [7].

Heroin addiction

Diacetylmorphine became very popular among
drug addicts, as compared to other opioids, due to
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HY>KHBIM DPeIenTOpoM. Y 9K30T€HHBIX COBTAJICHUE
MOJIEKYJIBI U PEIEenTopa OTHOCUTENIBHO HEBEJIUKO,
YTO 3HAUYUTETHHO CKA3bIBAETCS HA CEJIEKTUBHOCTU W
a2 hEKTUBHOCTY UX JeHCTBUA. DHAOPPUHBI, B 3aBU-
CUMOCTHU OT THIIA, JAEUCTBYIOT Ha CTPOTO 3a/IaHHYTO
IPYyTITy PEEenTOpoB, a omuathl Ha Bce cpasy. Ilo
CPaBHEHMIO ¢ SHIOPMUHAMY [T TOCTUKEHUS OJTH-
HakoBOro ahdekra HeOOXOAMMbI HoJIee BBICOKHUE J10-
3Bl OITKATOB [25].

Mopohun Takke CBSI3bIBAETCS C O- U K-OTTHON]I-
HBIMU perienitopamu. EcTb nammbie, 4To 6-MOHOAIE-
TUIMOP(MOWH CBI3BIBAETCS C TOATUTIOM -OTTHON/I-
HBIX PEIENTOPOB, € KOTOPBIMH CBSI3BIBACTCS
MetabouT MopduHa MOPGUH-6-F-TIIOKYPOHU, HO
He cam MopdwuH [10].

Ornuon/iHBIE PEENTOPDI TPUHAIEKAT K ceMeki-
CTBY PEIENTOPOB, CBsI3aHHBbIX ¢ G-OGenkoM. AKTHBa-
1IUST OTIMOU/IHBIX PEIENTOPOB TPUBOIUT K aKTHBAITH
6enka G;. AKTUBAIINST OMUOM/IHBIX PEIEITOPOB UHTH-
OUpYyeT afleHNIaTIINKIa3y, KaK CJIEACTBUE CHUKAETCS
cofiepskaHue KJAeTOYHOTO IIUKIMIECKOTO aJIeHO3MHMO-
noochara (TAMD). DyekTpohU3NOIOrTIECKH TI0-
Tenuman-sapucumble Ca2*-kanaanl GJ0OKUpYyIOTCs, a
K*-kaHasmbl BHYTPEHHETO BBINIPSIMIIEHUST aKTUBUPY-
forcst [32]. Kax cirezictBre, mpy aKTUBAIAN OTTHONT-
HBIX PEIENTOPOB BO3OYAUMOCTD HEMPOHOB CHIIKAET-
cs1. Kpome Toro, ommounzabl crnocoOCTBYIOT POCTY
KOHIIEHTPAIINN apaXxuIOHOBOM KUCIOTHI TI0 TIPOTEUH-
KMHA3HOMY MEXaHU3MY, 4TO BelleT K aKTHBAIUU CBO-
GOIHOPAINKATBHBIX TIPOIIECCOB B KJIETKE.

B ToKcHKOAMHAMUYECKOM acleKkTe IeicTBHe
nuateTnaMopduHa MOXosKe Ha fieficTBre MopdrHA 1
00YCJIOBJICHO IIyTeM MOCTYILIEHUsI TOKCHYECKOTO
areHTa, 0301 M TOJIEPaHTHOCTBIO GosibHOTO. [l1arie-
TUIMOP(MWH, SBJSSACH BBICOKO JUMO(MUIbHBIM aHa-
JloroM Mop(UHa, BbI3bIBAET GoJiee OBICTPOE 1 HHTEH-
cuBHoe Bo3jeiictBue Ha ITHC.

[unaneruamopdun m 6-MoHOAIETUIAMOPGDUH
(6-MAM) uMeroT HU3KOE CPOJICTBO K OMUOUIHBIM
perienitopaM Mosra [7]. AGcopOiust auareTuaMop-
(duna B 1,5 pasa 6bicTpee, ueM y MopduHa, B 2,5 pasa
cusbhee n oH B 200 pas 6ojiee PacTBOPUM, HEKEJIH
MopduH. IhPeKT Bo3HUKAET ObICTPee, UMEET MEHb-
YO TIPOAOJIKUTENBHOCTD, META0OIUT MEHBIIE BbI-
3bIBAET TOIIHOTY M PBOTY, HO GoJiee CUJIBHYIO cela-
umio [10]. Hampumep, 3 mr amanetusmopdusa,
BBEJICHOTO IMOJKOKHO, BHYTPUMBIIIEUHO UM BHYT-
pPUBEHHO, BBI3bIBaeT 3(heKT aHATOTHIYHBIN MOPGhU-
Hy B o3¢ 10 MT TIpy BHYTPUBEHHOM BBEIEHUU WJIH
60 MT BBEIeHHOTO TTIepOPaJIbHO [7].

I'epounoBasi 3aBUCUMOCTD

SHAYHUTETHHYIO TIOMYJSIPHOCTDh B Cpelie HapKO-
MaHOB, TI0 CPAaBHEHWIO C JPYTMMU ONUATAMU, JHalle-
TIJIMOP(UH TIOy4nT Orarogapst 6osiee BhIPasKeHHO-
MYy HapKOTHYECKOMY JIeCTBUIO, 4eM y MopduHa [33].
B xmHnyeckoit kapTuHe OCHOBHBIE 9(D(hEKTHI 1uaiie-

more apparent narcotic effects than that of morphine
[33]. The main clinical effect of diacetylmorphine on
the CNS is mediated by its action on the opioid p-
receptor, and, to a lesser extent, on opioid 6- and k-
receptors. The use of diacetylmorphine is associated
with the relief of anxiety, a feeling of well-being, and
mood changes with euphoria caused by the release of
dopamine in the mesolimbic system after acting on the
u- and d-receptors. Diacetylmorphine has a more pro-
nounced euphoric effect unlike morphine, which has
analgesic, anxiolytic and sedative effects due to its
high lipophilicity; besides, these substances have dif-
ferent abilities to cross the blood-brain barrier [10].

Prolonged abuse leads to addiction, which is
manifested by increased tolerance, physical and psy-
chological dependence [34], which are more pro-
nounced in the abuse of diacetylmorphine, as com-
pared to morphine [26, 35]. It should be noted that
the endogenous opioid system participates in regula-
tion of important and complex forms of social behav-
ior, which is involved in the formation of stable, emo-
tionally committed social relationship [36].

The logical consequence of the heroin intake is
the formation of physical addiction of the drug [37].
The withdrawal syndrome develops, if a drug addict is
unable to take the next dose in time. This feature is
directly related to the mechanism of action of
diacetylmorphine. By interacting with opioid recep-
tors, it inhibits the synthesis of endorphins and, thus,
reduces the sensitivity of receptors. In case of drug
withdrawal, a full or partial shutdown of the own anal-
gesic system occurs. After a period of decompensation,
the intrinsic analgesic system restores its function.
Duration of decompensation depends on the state of
the body, the history of drug addiction, and the drug
dose. Physical dependence decreases or in some cases
completely disappears. Severity of psychological
addiction remains the same or increases [38].

When patient's state is normalized, a gradual
reduction of clinical manifestations and subjective
discomfort takes place. In fact, all clinical manifesta-
tions of addiction could be observed, but in reverse
order. The duration of withdrawal syndrome may
range from 3 to 15 days and depends on the treatment;
in the absence of treatment this duration can signifi-
cantly increase. The longer the abuse, the more severe
and prolonged is the withdrawal syndrome [39].

A period of withdrawal is followed by the peri-
od of recovery, a strong psychological dependence
retains, and there is growing fear of a repetition of
this condition in the future [40].

Despite the severe symptoms and subjective
extreme discomfort of the abstinence for the addict,
this syndrome itself is not actually life threatening.
Violent actions, which a drug addict suffering with-
drawal symptoms may perform against himself or
against the others, are dangerous, as well as possible
deterioration of health in the event of comorbidities
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TisiMopduta Ha ITHC o0yciioBieHbl AeHCTBIEM Ha
OIUOW/THBIE [-PEIETITOPDI, a TAKXKE B MEHBIIIEH cTere-
HU OHUOUAHBIX O- U K-PElenTopoB. YnorpebjeHue
JIATIETUIIMOP(MITHA COTTPOBOK/IAETCST CHITHEM UYBCT-
Ba TPEBOTH, OIILyIIeHNEM OJIATOTIONY ST 11 H3MEHEH-
sIMU HaCTPOEHHsI ¢ aiiopreil 3a cuer BBICBOOOIKIE-
HUS JohaMiuHa B ME30JIMMOUYECKOI crcTeMe MmyTeM
BO3JIEHCTBUS HA - W O-PEIENTOPhL. Y JAUAIEeTHIMOD-
(una Gosee BbIpaKkeHHbI diipopuueckuii apdexT B
ormane ot MopduHa, obJagaroIero 06e360aMBak0-
MMM, aHKCUOJIUTUYECKUM U CEJATUBHBIM JIEHCTBHEM,
4T0 0OYCJIOBJICHO €r0 BBICOKO JIUITOMUIBHOCTHIO U
PasHOI CIIOCOGHOCTBIO ITHX BEIIECTB MPOHUKATH Ye-
pes remaroatiiedamnueckuii 6Gapsep [10].

ITpu anuTeIbHOM 3710yTIOTPEOIeHUT PAa3BUBAET-
ST 3aBUCUMOCTb, KOTOPAst IPOSIBJISIETCS TTOBBITIEHUEM
TOJIEPAHTHOCTH, (PU3UUECKON 1 TICUXOJIOTTYECKON 3a-
BucuMocTsIME [34], KoTopbie Gojiee BBIPasKEHBI MPU
3710y TIOTPEOJICHUN TUAIETUIMOP(MUHOM, TI0 CPaBHe-
uuio ¢ Mmopdurom [26, 35]. Ciemxyer OTMETHUTD, UTO
AHJIOTEHHAST OTIMOM/IHAS CUCTEMA CIMTACTCS BAsKHOM 1
CJIO’KHOW (DOPMOM B COIMATHFHOM TMOBEIEHWH, KOTO-
pas ydacTByeT B (hOPMHPOBAHUU YCTOWYUBBIX, IMO-
IIMOHAJIBHO COBEPIIEHHBIX OTHOTIEHNT [36].

3aKOHOMEPHBIM CJIEJICTBUEM TPHEMa TePOMHA
saBysieTcss (hopMupoBaHne (GU3NIECKON 3aBUCUMOCTH
ot nipuema cpezictsa [37]. [Ipu HeBo3MOKHOCTH CBOE-
BPEMEHHOTO MOJIyYeHNUsT 103bl HAUWHAET Pa3BUBATHCS
aOCTHHEHTHBIN CHHAPOM. DTa 0COOEHHOCTD HATIPSIMY1O
CBsI3aHA C MEXaHU3MOM JICHCTBUS JUAIleTUIMOPhIHA.
BaaumosieiicTByst ¢ OMMOMIHBIMU PETETITOPAMU, OH YT-
HeTaeT CUHTE3 SHAOP(MOUHOB M, TEM CAMBIM, CHIKAET
YyBCTBUTEILHOCTD PEIENTOPOB. B cirydae mpekparrie-
HUS IpUEMa Tpernapara IPOUCXONT TIOJTHOE WJTH Jac-
THYHOE OTKJIIOUEHKEe MPOTHBOOOIEBON cucteMbl. T1o-
cle  HEeKOTOpOTO  TepHozia  JIeKOMIIEHCAINH
cobcTBEeHHAs TIPOTUBOGOJIEBAST CHCTEMA HAUMHAET BOC-
CTaHABJIMBATH CBOIO (DYHKIHIO. J[JINTETHHOCTD IEKOM-
TIEHCAIIH OTIPe/IeTIAeTCs COCTOSTHHEM OPTaHN3Ma, CTa-
JKeM HapKOMaHWW W 10301 HapkoTuka. lIponcxomut
YMEHbBIIIEHNE UM B HEKOTOPBIX CIyYasix TOJHOE yCT-
paHenue (HU3MUECKOH 3aBUCUMOCTH. BBIpaKeHHOCTD
TICUXOJIOTUYECKON 3aBUCUMOCTA OCTAETCS HA ITPEXK-
HeM ypOBHe nin ycuanBaetcst [38].

B mporiecce HOpMaII3aIIu COCTOSTHHS TIPOMCXO-
JIAT TIOCTETIEHHOE YMEHbINEHe KIMHUIECKUX TPOSIB-
JIEHUI 1 CyObeKTUBHO HENPUSATHBIX omtymieHuil. 1o
CYTH, HAOJIOMIAIOTCS BCE Té JKe KIMHITIECKIE TIPOSTBIIe-
HIISI, YTO W TIPH €r0 PA3BUTHH, TOJBKO B OGPATHOM TI0-
pstake. JmiTebHOCTD aGCTHHEHTHOTO CHHAPOMA MO-
JKeT ObITh PA3JIMYHOIL: pu JiedeHur ot 3 10 15 nHeid,
IIPU €TO OTCYTCTBUH JJTUTEILHOCTD MOXKET CYITIECTBEH-
HO BospacTtarh. YeM GoJIbllie CTasK IpUeMa 1 033, TeM
TsKeJIee U JIiTeIbHee abCTHHEHTHBIH cuHapoMm [39].

[Tocste epereceHHON aOCTHHEHITMH HACTYTIAET
MepHo/] BOCCTAHOBJIEHUS, COXPAHSETCS CHUJIbHAs
MICUXOJIOTUYECKAsT 3aBUCUMOCTD, HapacTaeT CTpax
MOBTOPEHIS MOJ0OHOTO B HayibHeimeM [40].

(cardiovascular, neurological, infectious and other
diseases). The main medical intervention at this
stage is sedation of a drug addict [39].

The clinical signs of poisoning
and their intensive care

Despite some variability, the clinical picture of
acute opioid poisoning is known as an opioid syn-
drome, which includes mental confusion, disorders of
respiratory function and hypoventilation, myosis
and intestinal motility disorders [3, 4, 6, 7, 10].

The CNS depression is one of the most typical
and common features of the acute diacetylmorphine
poisoning [41—43]. Most common, it is clinically
manifested as a toxico-hypoxic encephalopathy,
resulting in loss of consciousness from mild torpor to
atonic coma [7, 10, 44]. Sometimes the development
of coma may be associated with hypothermia.
Cerebral edema is the most severe form of the CNS
injury; as a result, hypoxic injury is added to the
direct toxic damage. Other lifethreatening CNS
complications include seizures, which frequently
may be caused by impurities (strychnine, cocaine,
dextropropoxyphene). The late CNS complications
in long-term abusers include infectious complica-
tions, such as bacterial meningitis, mycotic
aneurysm, cerebral, subdural or epidural abscesses,
ventriculitis. They can be caused by opportunistic
infectious agents in patients with HIV infection [30]

After the central nervous system, respiratory sys-
tem is the second most commonly affected vital organ.
Clinically its injury is manifested as acute respiratory
failure, one of the major life threatening complications
of acute diacetylmorphine poisoning [45].

In the initial stage, it is neurogenic and manifests
itself as a decrease in the depth and frequency of
breathing, which is caused by a decrease in the sensi-
tivity of the respiratory center to carbon dioxide [29].
Blood gas analysis of arterial blood and acid-base sta-
tus in these patients demonstrates hypoxemia, hyper-
capnia, respiratory and metabolic acidosis.

Development of pulmonary hypertension con-
tributes significantly to gas exchange disorders,
which results in worsening of hypoxia, development
of cardiac arrhythmias (atrial fibrillation), function-
al respiratory failure and lung damage. During pro-
longed exposure of poison in some cases pneumonia
may develop, which has either aspiration or hyposta-
tic origin. After that, the central mechanisms of acute
respiratory failure become accompanied by pul-
monary lesions and development of noncardiogenic
pulmonary edema. Its pathogenesis involves several
mechanisms: anaphylactic reaction, bronchospasm,
arterial hypoxemia, increased capillary permeability
and interstitial edema. The existence of a direct toxic
impact of diacetylmorphine and its impurities on the
lung tissue cannot be excluded.
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HecmoTpst Ha crsTbHO BBIPAXKEHHYIO CUMITTOMA-
TUKY 1 CyObEeKTUBHO KpallHe TATOCTHOE JJIST HApKO-
MaHa aOCTMHEHTHOE COCTOSHHME, OHO caMo 110 cebe
akTHUecku He yrposkaeT ero ku3Hu. OmacHbI JUIIH
JeICTBUS, KOTOPBIE MOKET COBEPITUTD CTPAIATONTNI
abCTUHEHIMel HapKOMaH 110 OTHOIIEHHIO K cebe Wiin
K OKPY/KAIOMIMM, ¥ BO3MOKHBIE TIOCJEICTBUS IS
3/I0POBBSI IPU HAJIMYUHN COTTYTCTBYIOIIEH TaTOJOTUN
(cepieyHO-COCY/IMCTBIX, HEBPOJOTNYECKUX, MHMEK-
[MOHHBIX U APYTUX 3abojeBanuii). TaBHbIM JieueO-
HBIM MEPOTIPUSATHEM Ha JaHHOM JTalle SIBJISETCS ce-
JlaIyst HapKo3aBucuMoro [39].

Kaunnyeckas kapTuHa
Y MTHTEHCHBHAS Tepanus

HecmoTpst Ha HEKOTOPBIE OTJIWYNS, KIMHUYE-
CKast KapTUHA OCTPBIX OTPABJIEHUN ONMUOUTAMU Xa-
paKTepu3yeTcss KaK ONMWOWHBIN CUHIPOM, KOTO-
pBlii BKJIOYaeT B cebsi yrHETEHUE CO3HAHUS,
HapylneHus: (GYHKIIUU BHENTHETO JIBIXaHUS B BUJIE
TUTOBEHTUJISAIIUA, MUO3 U HapyIIeHUsT MOTOPUKH
KumieyHuka |3, 4, 6, 7, 10].

Yraetrenne [THC sBasieTcs omHOM 13 XapaKTep-
HBIX ¥ 00s13aTeIbHBIX 0COOEHHOCTEH OCTPBIX OTPaB-
Jennit auaneruamopdurom [41—43]. Kak nmpasuio,
KJIMHWYECKU ITO MPOSBISETCS PAa3BUTHEM TOKCHKO-
TUTIOKCHYECKOI 9HTIehaTONaTHH ¢ Pa3BUTHEM Jledu-
[UTAPHBIX HAPYIIEHWH CO3HAHWS OT JIETKOTO OTJIy-
meHust 10 aToHndeckon komel [7, 10, 44]. Nrorna
pPa3BUTHE KOMATO3HOTO COCTOSTHUSI MOKET COTIPO-
BOXIaThes runorepmueit. Haubosee Taxenoin gop-
moit nopaskennst IITHC asasgercst passutne oreka-Ha-
OyxaHWsI TOJIOBHOIO MO3Ta, KaK CJEACTBUE
MIPUCOEIMHEHNS K TOKCHYECKUM MeXaHU3MaM TUTIO-
KCHYECKUX TopaskeHuil. V3 apyrux Hanbosiee Kus-
HEHHO OMACHBIX OCTIOKHEHIH CO CTOPOHBI TOJIOBHOTO
MO3Ta MOKHO OTMETHTH Pa3BUTHE CYIOPOKHOTO
CUHJIPOMA, 3aYacTyi0 Pa3BUBAIONIETOCS BCJENCTBUE
Hasnuus npuMecell (CTPUXHUH, KOKaWH, J€KCTPO-
nporiokcuden). M3 mo3iHuX OCI0KHEHWH CO CTOPO-
el ITHC y Jmi, AIMTeNbHO 3710yIOTPEOISIONNX
HAapKOTHYECKUMU BEIECTBAMU, BBISBISIOTCS WH-
(bexImoHHBIE OCTOKHEHMS, KOTOPbIE BKJIIOYAIOT B
cebst GakTepPUATBHBIT MEHUHTUT, TPUOKOBYIO AHEB-
pusMmy, 1epebpaTbHBIN, CYyOAYPATHHBIN TN ITHIY-
pasibHBbIil abciiecchbl, BeHTPUKYIUT. OHU MOTYT ObITh
BBI3BAHBI YCJIOBHO-TTATOTEHHON HHMEKIeN y 60Db-
Hbix ¢ BUY-undexrueii [30].

IMoce ITHC, nanboiee yacto nopakaeMoii u3
CHCTEM JKU3HEOOECTICUEHNUST SABJISIETCS [bIXaTeIbHAs
cucrema. KIMHUYECKH 9TO MPOSIBJISIETCS B BUJIE Pa3-
BUTHS OCTPOI IbIXaTeJbHOM HEIOCTATOYHOCTH — OfI-
HUM U3 OCHOBHBIX JKU3HEOTACHBIX OCJIOKHEHUN OCT-
PBIX OTpaBJIEHMIT AraeTHMopbuHoM [45].

B HavaspHOI cTajiuM OHA HOCUT HEBPOTE€HHBII
XapaKTep U MPOSIBJISETCS] YMEHbIIEHUEM TJIyOUHBI U
YACTOTHI IBIXaHUs, YTO 00YCITOBJIECHO YMEHBIICHUEM

Acute diacetylmorphine poisoning also impair
the cardiovascular system [46, 47] in the form of
arterial hypotension. Cardiac arrest usually is sec-
ondary and occurs due to hypoxia or due to hyper-
kalemia. According to ECG, patients may have
bradycardia, tachycardia, atrial fibrillation, the QT
interval prolongation, QRS widening, T-wave eleva-
tion. In addition, venous dilatation, reduced periph-
eral resistance (associated with the release of hista-
mine), inhibition of baroreceptor reflexes, and
vasoconstriction decrease in response to the increase
in carbon dioxide partial pressure may occur. These
effects lead to a drop of blood pressure.

Persons with a long-term drug abuse can also
have infectious complications such as infective
endocarditis, cerebral embolism, or heart embolism.
Bacterial endocarditis may be complicated by sep-
tic embolism [7, 10]. Splenomegaly, bacterial peri-
tonitis, visceral abscesses may complicate angio-
genic sepsis [48].

Gastrointestinal signs are associated with
exposure of p- and o-receptors to diacetylmor-
phine. The signs may include decreased motility of
the gastrointestinal tract, gastrointestinal reflux,
reduced secretion of bile, pancreatic and intestinal
secretions. Gastric stasis may last up to 12 hours.
Increased Oddi sphincter tone leads to increased
pressure in the biliary tract, which becomes equal
to that in the intestine. The most common symp-
toms are nausea and vomiting, which can lead to
aspiration complications. In patients with the his-
tory of chronic drug abuse constipation sometimes
leads to intestinal obstruction.

Liver damage develops, as a rule, as a result of
long-term intravenous administration of drugs. Tt is
known that most of the persons abusing drugs have
viral hepatitis [7, 10, 48].

Lesions of the urinary system are caused by the
direct ability of diacetylmorphine to increase the
tone and contraction amplitude. In renal impair-
ment, there are acute episodes in the form of oliguria
to anuria [49, 50]. The most common and severe form
of renal damage in acute diacetylmorphine poisoning
results from positional compression during coma fol-
lowed by toxic nephropathy. The severity of the
patient's state can be considerably aggravated by the
development of metabolic acidosis, hypovolemia, and
hypoxia [50]. Rhabdomyolysis with myoglobinuria
in the early stages is manifested by urine color turn-
ing black; lab tests show increased CPK activity and
hyperkalemia; clinical signs include acute renal fail-
ure of various degrees of severity up to anuria [10,
50]. In addition to acute renal impairment in drug
abusers, a chronic impairment in the form of
glomerulonephritis (mostly due to the immunologi-
cal conflict), glomerulosclerosis, segmental hyali-
nosis, nephrotic syndrome and renal amyloidosis
may be observed [48, 51].
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YYBCTBUTEJBHOCTU JIBIXaTEJIHHOTO IIEHTpPa K yrJie-
kucsomy razy [29]. IIpu uccieroBanuu razoBoro co-
CTaBa apTepUAIBLHOI KPOBU U KUCJIOTHO-OCHOBHOTO
COCTOSIHMSI Y TaKUX OOJIBHBIX OTMEUAIOTCS THIIOKCE-
MU, THIIEPKAITHIS, PECIIUPATOPHBINA 1 MeTaboJImye-
CKUH aIuos.

CyliecTBEHHBIH BKJIajl B HAPYIIIEHUS ra3000Me-
Ha BHOCUT Pa3BUTHE JIETOYHON TUTIEPTEH3UH, YTO Be-
JIeT K yeyryOJIeHNI0 THIIOKCHH, PA3BUTHIO CEPAETHON
aputMun (GUOPUIISINAS TIpeAcepanii), HYHKIINO-
HAJIbHOW JIBIXaTebHON HEIOCTATOYHOCTH U TIOBPEK-
JeHuto jerkux. [Ipu amre pHON AKCTO3UIINN SIj1a B
psifie cilydaeB pPa3BUBAETCS ITHEBMOHUS, WMEIOTIAsT
6O acIUPalMOHHBIH, 100 TMIIOCTATUYECKUI Xa-
paktep. B manbpHelilieM K IIEHTPATbHBIM MEXaHW3-
MaM Pa3BUTUS OCTPON JBIXATETHbHON HETOCTATOUHO-
CTU MOTYT MPUCOEMHUTHCS JIETOUHbBIE TOPAKEHUS B
BHJIe Pa3BUTHSI HEKAPIUOTEHHOTO OTeKa JieTKuX. B
€TO MaToreHe3e MPUHUMAET ydacThe HECKOJbKO Me-
XaHU3MOB: aHa(pUIAKTHYECKasT Peakius, GPOHXOC-
1a3M, apTepuaibHas TUIIOKCEMUS, YBeJIUIEHIE TTPO-
HUTIAEMOCTHU KaIlUJJISIPOB W WHTEPCTUITUAJIbHBINA
otek. Henb3st UCKIIIOYUTH HATTMYUE MPSIMOTO TOKCH-
YEeCKOro JIeHCTBUS auareTuiiMopduHa 1 ero mprume-
cell Ha JIETOYHYIO TKaHb.

K npyrum hopmam nmopakeHuil cucteM Knu3He-
obecrieueHrs TIPH OCTPBIX OTPABJIEHUSAX IHAICTHII-
MOP(UHOM OTHOCSTCS HApyIIEHUS CepAedHO-COCY-
UCTON CUCTEMBI [46, 471, KJIMHAYECKU
MIPOSIBJISIONINECS B Pa3BUTHH apTepUaTbHON TUIIO-
tTeH3nun. OcTaHOBKA cepila, KakK IPaBUJIO, HOCUT
BTOPUYHBIN XapaKTep W HACTYIIAET BCJIEJICTBHUE TTPO-
IPECCUPOBAHUS TUTTOKCUHN WJIH BCJIE/ICTBUE TUTIEPKa-
suemun. ITo manabiM IKT-uccmenoBanus y 60Jib-
HBIX OTMeuaercst OpajuKapiAust, TaxUKapAus,
bubpuIALMS IpeacepAnit, IIPOAJIEHHBII HHTEPBAJI
QT, pacmmpenue QRS, aneparus 3y6ia T. Kpome
TOTO, HAOJIIOAIOTCSI BEHO3HAS IUJTATAIINST, YMEHbIIe-
Hue nepuhepruIecKoro COMpoOTUBIEHUS (CBSI3aHHbIE
¢ BBICBOOOJKIEHUEM THCTaMUHA), WHTHOUPOBAHUE
pediiekcoB 6apoperenTopoB, YMEHbIIEHNE OTBETHOI
BAa30KOHCTPUKIIUK Ha YBeJWUYEHUE MapIuajbHOTO
HATPSKEHWS YTIAEKUCIOTro Taza. ITu 3(PheKTsl mpu-
BOJISIT K CHVUZKEHUIO apTEPUATLHOTO JIaBJIEHUSI.

Y Sl ¢ UTATETbHBIM HADKOTHYECKUM CTakeM
OCTpbIe OTPABJICHUS UATIETUIMOP(MUHOM MOTYT CO-
MIPOBOK/IATHCS PA3BUTHEM TAaKMX OCJOKHEHUH, KaK
UHGEKITMOHHBINA 9HIOKAPAUT, 9MOOIUU COCYI0B T0-
JIOBHOTO MO3Ta WJIM cepjilla. bakTepuaabHbIil 9HI0-
Kap/UT MOKeT ObITh OCJIOKHEH CENMTHYECKUMU 9MO0-
gusmu [7, 10]. CrureHomerasust, GakTepuabHbIN
MEPUTOHUT, BUCIepaibHble a0ciecchl y OOJBHBIX
Pa3BUBAIOTCS BCJEACTBUE HAJTWUUS AHTHOTEHHOTO
cericuca [48].

lactpounTecTnHambabie 3(h(EKT CBI3aHBI C
BO3/IelICTBUEM AMAlleTUAMOp(UHA HA U-U O-Perler-
Topbl. OTMEYatoTCsl yMEHbIEHWE TePUCTATBTHKA
KKT, yxyaneane muiieBapuTesbHOTO pediriokca,

An analysis of the mortality rate in patients
with acute opioid poisoning admitted for treatment
to a specialized toxicological department in 2009—
2014 identified the following features: 28—37% of
deaths due to severe acute opioid poisoning were
observed within the first 24 hours as a result of the
direct toxic effect of high doses of narcotic sub-
stances and impurities of surrogate components. The
second peak in mortality (32—46%) was observed on
days 5—9 and was associated with the development
of sepsis. Patients with fatal outcome demonstrated
signs of systemic inflammation as early as on day 1;
these mechanisms along with multiple organ failure
and the presence of bacterial infection led to the
development of severe sepsis [5].

Impairment of the oxygen homeostasis has
essential pathogenetic significance for acute
diacetylmorphine poisoning. The leading factor in
triggering the development of hypoxia in acute opi-
ates poisoning is neurogenic respiratory failure. In
the early stage of acute poisoning, the immediate
cause of death is a failure of the oxygen-transporting
systems [13].

In most cases of severe acute opiate poisoning,
hypoxia has a systemic effect and involves almost all
chains of oxygen transport. According to leading
toxicologists, in acute opiate poisoning, hypoxia is
one of the leading causes of irreversible changes [4, 5,
6]. There are reports describing impairment of differ-
ent parts of the oxygen transport in the body follow-
ing acute drugs poisoning [55, 56]. Disorders of oxy-
gen-transporting systems include neurogenic,
obstructive, aspiration, pulmonary and combined
types [4, 6, 57].

Thus, the most frequent and severe manifesta-
tion of acute opiates poisoning is the development of
a combined hypoxia due to hypoxic hypoxia, which
results from disorders of external respiration, circu-
latory hypoxia as a result of disorders of general and
regional circulation and microcirculation, hemic and
secondary tissue hypoxia [58].

Ultimately, hypoxia is the leading factor for
various metabolic disorders that have their effect at
the cellular, sub-cellular and molecular levels.

The leading role in the therapeutic interven-
tions in acute opiate poisoning belongs to restoration
of oxygen delivery to the cells. However, it should be
noted that the recovery of oxygen delivery during
hypoxia may have a positive effect only under the
condition of normal function of the respiratory
chain. At the same time with the development of
hypoxia, other pathological processes related to the
energy deficiency and disorders of intracellular
homeostasis develop. Taking into account the fact
that impairment of free radical metabolism is an
important mechanism in the formation of critical
states [59], as well as recognizing the importance of
depression of the systems of antioxidant and anti-
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YMeHbIIIEHUE BBIZIEJIEHUS JKeTUH, TAaHKPEeATHIECKOTO
1 KUIIEeYHOTO cekpeTta. sKemyIouHbIil 3aCTOH MOKET
npoposkarbest 10 12 uacos. IloBeimenne ToHyca
churkTepa OiM MPUBOAUT K MOBBIIIEHUIO JIaBJIe-
HUS B JKEJTYEBBIBOJISTINX TTYTSX JI0 YPOBHS JIaBJI€HUS
B kuieynrnke. Hanbosiee THIMYHBIMU CUMIITTOMAMU
SIBJISIETCSI TONITHOTA W PBOTA, KOTOPBIE MOTYT TIPUBEC-
TH K aCMUPAITMOHHBIM OCJIOKHEHUSM. Y JIUIL C XPO-
HUYECKUM YHOTPeOIEHIEM HAPKOTHKA OIUCHIBAIOT-
Cs1 3aIIOPbI, UHOT/IA IPUBOJISIINE K HETTPOXOIUMOCTH.

[TopaskeHust neyeHn pa3BUBAIOTCST, KAK TIPABHLIO,
B pe3yJibraTe JIJIUTEIbHOTO BHYTPUBEHHOTO BBEIEHUS
HAPKOTHUYECKHX BelecTB. 3BecTHO, 4TO Y OOJIBIINH-
CTBA JINLI, 3JI0YTIOTPEOISIOIIIX HADKOTHYECKIME CPEl-
CTBaMM, MeeT MecTO BUPYCHbIN Teratut |7, 10, 48].

[MopaskeHUsT MOYEBBIIETUTETHHON CUCTEMBI
00YCJIOBJIEHBI HETIOCPEACTBEHHBIM BIIMSTHUEM JIHAlle-
TUAMOP(hUHA HA MOBBIIIEHNE TOHYCA W aMILIATY/IbI
ckarus. B mopajkeHUM mouek OTMEYAIOTCS OCTpbIe
(D HEKTDI, KITMHITYECKU TTPOSIBISIONINECST OJIUTOYPH-
eit (mo anypun) [49, 50]. HaubGosiee yacrast u TsiKe-
Jiast (hopMa MopaskeHust TIOY€EK TIPU OCTPBIX OTpaBJIe-
HUSX JUHANETHIMOP(MOIHOM Pa3BUBAETCS BCJIEICTBHUE
JUTUTESTHHO TIePEHECEHHOTO KOMATO3HOTO COCTOSTHUS
U Pa3BUTHS CUHPOMA TIO3WIIMOHHOTO C/IABJIEHUS C
ToKcudyeckoil Hedponartueil. TsaKecTh COCTOSHUSA
GOJIHOTO MOJKET OBITh 3HAUUTEIBHO yCyTyOIeHa pas-
BUTHEM MeTab0JINYECKOTO alli/I03a, THIIOBOJIEMHEH 1
runokcueit [50]. Pabmomnonns ¢ MHOTIOOHHYpHEit
Ha PAHHUX CTA/IMSIX BBISBJISETCS M3MEHEHUSIMU 1TBETA
MOYH JIO YE€PHOTO, ITPU JTaGOPATOPHBIX UCCIIEA0BAHK-
sx B Buzie yBeanuenns aktuHoctu KOK, runepka-
JIEMUH, ¥ KIWHUYECKW B BUJI€ OCTPOI TIOYETHON He-
JIOCTATOYHOCTH PABJIMIHON CTETIEHU TSIKECTH BILIOTh
1o anypui |10, 50]. [TomumMo ocTpeix nopaskeHuii 1mo-
YeK y JIUI, 3JI0yIOTPEOISIONINX JUAeTHIMOPQH-
HOM, OTMEYAIOTCSI M XPOHWYECKHUE MTOPAKEHUS B BUJIE
riioMepyJionedputa (4arie BCETO BCIEICTBUE UMMY-
HOJIOTHYECKOTO KOHMJIMKTA), TIOMEPYJI0CKIEPO3a,
CEeTMEHTapHOTO THUATMHO3a, He(POTUIECKOTO CHUH/I-
poMa U MoYevHoro amuaonao3a [48, 51].

B xoze mipoBezieHHOTO aHA/IM3a JIeTaTbHBIX UC-
XOJIOB y GOJIBHBIX C OCTPBIME OTPABJIEHUSIMU BEIIECT-
BaMM HAPKOTUYECKOTO JIEHCTBUST OTMUUHON TTPUPOJIBI,
MOCTYIIUBIINX HA JIEYeHUE B CIelNaTN3UPOBAHHOE
TOKCHUKOJIOTYecKoe otienerne 3a mepuon 2009—
2014 rT. BBISBJIEHBI CJEyoIIne 0COOEHHOCTH: OT 28
10 37% JIeTaJIbHBIX MCXO0B TIPU OCTPBIX OTPABJIEHNU-
SIX BeIeCTBAMU HAPKOTUYECKOTO JIEHCTBUS OMIMITHOMN
[IPUPOJIBI TSKEJION CTeleHn HabIIoIaIuCh B TIEPBbIE
24 yaca B pe3yJibraTe TOKCHYECKOTO JIEHCTBUS BBICO-
KOH /I03bI HAPKOTUYECKOTO BEIeCTBA U IPUMeCeit
CyppOraTHBIX KOMIIOHEHTOB. BTOpPOI MK JieTasbHOC-
i1 (32—46%) Haburopascst Ha 5—9-e CyTKY 1 acCoIu-
MPOBAJICS ¢ Pa3BUTHEM cericuca. Y TalueHToB ¢ Jie-
TaJbHBIM HCXOJAOM yiKe deped 1 cyTku ObLin
BBISIBJICHBI TIPU3HAKU CHCTEMHOTO BOCTIAJIEHNS, UTO B
COYETAHWW C Pa3BUTHEM TIOJMOPTaHHON HEeI0CTaTOY-

radical protection and activation of free radical
processes in the accumulation of toxic intermediates,
such as malondialdehyde, we can assume that the
activation of lipid peroxidation, along with other
mechanisms, plays a significant role in the develop-
ment of metabolic disorders in acute severe opiates
poisoning [60]. Tt should be noted that at present the
importance of free radical (FR) processes in the
functioning of cell membranes, their role in the adap-
tation to hypoxia, in deadaptation, and in direct
destruction of the body cells of the patient is gener-
ally accepted [58].

Treatment of acute drug poisoning traditionally
includes measures to prevent further accumulation
and accelerate the elimination of the poison, the use of
antidotes, and a set of measures for the maintenance of
vital functions and the body homeostasis, and preven-
tion and treatment of complications [6, 56, 61].

According to the literary sources, the most com-
mon care of acute diacetylmorphine poisoning includes
the use of antidote therapy, i.e. opioid receptor antago-
nist naloxone administration [7, 10, 62—67]. According
to its pharmaceutical properties, naloxone is an opioid
receptor antagonist. It acts using the competitive antag-
onism mechanism by blocking the diacetylmorphine
binding to the receptor or by washing the receptor off it.
It has the greatest affinity to p-receptors.

Naloxone has been introduced into clinical
practice in late 1960s. There were reports about its
side effects (increased heart rate and blood pressure)
and more serious complications (pulmonary edema).
It is known that the removal of opioids effects by
naloxone is accompanied by hemodynamic shifts,
mediated by mechanisms such as pain, or a rapid
awakening and activation of the sympathetic ner-
vous system, which is not always associated with
pain. It was also found that patients treated with
naloxone for blocking of opioid effects experienced
hypothermia due to intraoperative heat loss, accom-
panied by rapid (two- to three-fold) increase of oxy-
gen consumption and minute tidal volume [68]. The
increase in metabolic demands leads to overload of
the cardiovascular system due to increased cardiac
output. Because of a short half-life of naloxone the
central respiratory depression may relapse. The
rebound effect occurs more frequently after the use
of naloxone for removing the effects of long-acting
opioids [69, 70]. It is reported, that administration of
opioid receptor blockers may aggravate withdrawal
symptoms. Sometimes administration of naloxone
may trigger acute lung injury syndrome, hyperten-
sion and arrhythmias [10]. We think, that the data
on the effectiveness of naloxone in intensive therapy
of acute diacetylmorphine poisoning in critical states
and severe hypoxia is uncertain. The intensive ther-
apy of severe acute diacetylmorphine poisoning in
cases of complications in the form of acute respirato-
ry failure, hemodynamic disorders, impairment of the
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HOCTH ¥ HAJIMYKEM 04aroB OaKTeprajbHOI HH(pEKITNT
MIPUBO/IIIIO K PA3BUTHIO TSLKEJIOTO cercrca |5].

Cy1mecTBeHHYIO TTaTOTEHETUYECKYIO 3HAUU-
MOCTb B KJIWHHUKE OCTPBIX OTPAaBJIEHWIT JUAIETUII-
MOpP(UHOM MMEoT HapyIleHUs KHCJIOPOIHOTO TO-
MeocTaza. Beaynmm mycKoBbIM (haKTOPOM Pa3BUTHS
TUTIOKCUM TIPU OCTPBIX OTPABJIEHUSX ONUATAMU SIB-
JIIeTCsl HeBPOTEHHbIE HAPYIIEHUS JbIXxanus. B paH-
Hell CTaJiuy OCTPOTO OTPABJICHIS HETTOCPE/ICTBEHHOM
MPUYUHON CMEPTU SIBJSETCS HECOCTOSTETHHOCTD
KHCJIOPOIOTPAHCIIOPTHBIX cucteM [13].

Yarrie BCero mpy OCTPBIX TSKEJBIX OTPABJIECHUSIX
ONUATaAMU TUTIOKCHSI HOCUT KOMTIIEKCHBIN XapaKTep C
MopaskeHNeM MPAKTIUYECKN BCEX 3BEHBEB TPAHCIIOPTA
kucaopoza [60]. [To MHeHMIO Beaymux crieruamc-
TOB-TOKCUKOJIOTOB, TIPU OCTPBIX OTPABJIEHUSIX OIMHUa-
TaMW TUTIOKCHS SIBJISIETCS OJTHON U3 BEAYIIUX TTPUIIH
PasBUTHs HeoOPATUMBIX M3Menennii [4—6]. B mure-
paType MMEIOTCsT COOOTIEHNS, KACAIONINECsS] HapyTITe-
HUIT 3BEHBEB CHUCTEMbBI 00ECIICUEHHSI OPraHi3Ma KUC-
JIOPOJIOM TIPH OCTPBIX OTPABIEHUSX HAPKOTHYECKIMU
cpencrBamu |55, 56]. BoisiBieHbl HapyIIeHUsT KICTIO-
POZIOTPAHCIIOPTHBIX CHCTEM: HapylieHus (DyHKIUu
BHEIITHETO JIBIXaHW, B CTPYKTYPE KOTOPBIX OTMEYAIOT
HEBPOTEHHBIH, 00TYPaIMOHHO-aCTIUPAIIOHHBIH, Jie-
TOYHOI U CMeNIaHHbIi THIID [4, 6, 57].

Takum o6pazom, HanboJiee YaCThIM U TSKEIbIM
MIPOSIBJIEHUEM OCTPBIX OTPABJIEHUIT OTMAaTaMU SIBJIsI-
eTcsT Pa3BUTHE CMEMIAHHOM THTIOKCHH, 00YCIOBIIEH-
HOH I'MIIOKCUYeCKO TUTIOKCHEN BCJIEACTBIE HApYIIe-
HUSI BHETITHETO JIBIXaHUsl, UPKYJISITOPHOM THITOKCHE
B Pe3yJbTate pacCTPOICTB OOIETO U PETHOHAPHOTO
KPOBOOOPAIIEHNST 1 MUKPOTIUPKYJISIIIAHN, TeMIUYECKOTT
U BTOPUYHOW TKaHEBOI runokcuei [58].

B xoHeYHOM cyeTe, THIIOKCHS SIBJSETCS BELy-
muM (HaKTOPOM IIPU PA3TMUHBIX HAPYIIEHUSAX 0OMe-
Ha BEIECTB, MPOSBISIONNXCS Ha KJIETOYHOM, CYO-
KJIETOYHOM U MOJIEKYJISIPHOM YPOBHSIX.

Beayumm GakTopoM B JiedeOHBIX MEPOTTPUSITH-
SX TPU OCTPBIX OTPABJIEHUSX OMMATAMU SIBJSETCS
BOCCTAHOBJIEHNE TOCTABKU KNCIOPo/a K KiaeTke. Of1-
HAKO CJIef[yeT OTMETHUTh, YTO BOCCTAHOBJIEHHUE JO-
CTaBKM KHUCJIOPO/IA TIPU TUTTOKCUN MOKET UMETD T10-
JIO)KUTENbHOE JefiCTBUe TOJBKO B  YCJIOBHAX
COXpaHHOCTH JbIxaTesrbHOU 1enu. IlapammesnbHo c
Pa3BUTHEM TUITOKCUU PAa3BUBAIOTCS MTPOIECCHI, CBSI-
3aHHbBIE C 9HEPTO/IC(UITUTOM W HAPYIIEHUSIMUA BHYT-
PUKJIETOYHOTO roMeocTasa. [IpuHnMast Bo BHUMaHWe
MOJIOKEHIE 0 HAPYITEHUH TPOIECCOB CBOGOMHOPA-
JIKATBHBIX TPOIECCOB KaK BA’KHOTO MeXaHM3Ma B
(bopMupoBaHUN KPUTHUYECKHUX cocTosHMil [59], a
Tak)Ke TPU3HABash 3HAUMMOCTH YTHETEHUS CUCTEM
AHTUOKCU/IAHTHOW W aHTUPAIUKAJIBLHON 3aIlUThl U
aKTUBAIMK CBOGOMHOPAAMKAIBHBIX IPOIECCOB B
Pa3BUTHM HAKOIJIEHUS] TOKCUIHBIX WHTEPMEINATOB,
B YaCTHOCTU MaJIOHOBOTO JHAJbIETHIa, MOKHO
TIPEANONIOKATh, YTO akTuBanust mpoiecco [1OJI,
Hapsily ¢ APYTUMU MeXaHU3MaMU, UTPAET CYIIEeCT-

urinary system must follow the routine critical care
management of patients. It is necessary to use meth-
ods for the early elimination of the toxicant from the
body [3, 6].

It should be noted that in the majority of the
patients admitted to the intensive care unit, the
severity of the metabolic derangements is related to
the duration and severity of hypoxic lesions deter-
mining the outcome of poisoning in addition to the
specific mechanisms of action of diacetylmorphine.
Therefore, therapy of the severe complicated forms
of acute diacetylmorphine poisonings should include
elimination of universal pathogenetic mechanisms.
The importance of such approach to the treatment of
critical states in acute poisoning is emphasized by
leading Russian experts [1—3, 6].

The most promising approach of intensive care
of acute drug poisoning is represented by a complex
pathogenetic treatment, which combines rapid and
effective reduction of exogenous toxicosis, restoration
of efficiency of oxygen delivery systems, reduction of
the impact of existing hypoxia, relief of endotoxemia
manifestations, improvement of microcirculation and
rheological properties of blood, and the use of
immunomodulators.

One of the leading trends of intensive care of
acute diacetylmorphine poisoning is the most rapid
and effective correction of metabolic disorders asso-
ciated with hypoxia. Substrate succinate-containing
antihypoxants are used in modern clinical practice
[6, 56, 70, 71]. It should be noted that succinate oxi-
dase-mediated oxidation is the most rapid alterna-
tive in correction of hypoxia, which is achieved by
increasing the activity of succinate dehydrogenase
and improvement of exogenous succinate penetra-
tion into mitochondria [71—74].

Modern conception of biochemical mechanisms
of cellular death describes a very important role of
the acute energy deficiency. Therefore, studies of the
succinate effect in acute narcotic poisoning are of a
great interest.

Reamberin is the most widely used succinate-
containing medication in critical care medicine,
which is a balanced infusion solution containing the
active ingredient, mixed sodium N-methyl glu-
camine salt of succinic acid, magnesium chloride,
potassium chloride, sodium chloride. According to
its pharmacological properties, sodium succinate
belongs to the substrate (metabolic) antihypoxants
[6, 70, 73, 74]. The clinical practice of critical care
has demonstrated anti-hypoxic, antitoxic, antioxi-
dant properties of the drug.

Conclusion
In conclusion, it should be noted that the

urgency of acute diacetylmorphine poisoning
remains high. Deep understanding of the mecha-
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BEHHYIO POJIb B Pa3BUTHHM MeTabOJIMYECKUX PaCCT-
POVICTB TIPW OCTPBIX TSZKETBIX OTPABJIEHUSIX OMUATA-
mu [60]. Ciieryer oTMETHUTD, YTO B HacTO1ee BpeMs
00IIeNPU3HAHO 3HAUEHKME CBOOOMHOPAIIKATIBHBIX
(CP) nporieccoB B (hyHKIIMOHNPOBAHNYN KJIETOYHBIX
MeMOpaH, UX PoJib B alalTallii OPraHu3Ma K THIT0-
KCWHW, B ZIe3a/IalITAI[IN W TIPSIMOM Pa3pyIleHnun KJiie-
TOK GOJIBHOTO Opranuama [58].

JleueHue OCTPBIX OTPaBJIEHUII HAPKOTUYECKU-
MU CPEJCTBAMU TPAAUIIHOHHO BKJIIOUYAET B ceOs1 Me-
POIIPUSTHS 1O TIPEKPANECHITO AAJIbHEHIIIEr0 MOCTYTI-
JIEHUSI ¥ YCKOPEHHOMY BBIBEJIEHUIO si/1a, TPUMEHEHHEe
AHTUJIOTOB, a TaKKe KOMILJIEKCa Mep TOo MoJiep:Ka-
HUIO BUTAJIBHBIX (DYHKIIMH ¥ TIOCTOSTHCTBA BHYTPEH-
Hell cpefibl OpraHu3Ma, MPOMPUIAKTUKY U TEPaTTHio
ocaoxuenui |6, 56, 61].

[To maHHbBIM JTUTEPATYPBI, TIPU OCTPbIX OTPaBJie-
HUSX JuaneTuaMophuHOM HauboJiee IUPOKOe pac-
MIPOCTPaHEHNEe TMOJIYYNJIO0 UCTOJIb30BAaHUE AHTUIOT-
HOU Tepanuy ITyTeM WCIOJb30BAHUS AHTArOHUCTA
OTIMOW/THBIX PerenTopoB Hajokcona [7, 10, 62—67].
DapMaKoIOTHYECKH HAIOKCOH SIBJISIETCST YMCTHIM aH-
TAarOHMCTOM OMMOUIHBIX perentopos. OH neicTByeT
10 MEXaHU3MY KOHKYPEHTHOI'O aHTarOHM3Ma, OJI0KH-
pys CBS3bIBaHUWE JAMANETUIMOPGUHA C PEIENTOPOM
WJIM OTMBIBast OT Hero perternrrop. HanGobimmm cpos-
CTBOM HAJIOKCOH O0JIajIacT K [-PEIENTOPaM.

Hastokcon GbLT BBEIEH B KJIMHIYECKYIO TPAKTH-
Ky B KoHIte 1960-X rr., MesICh COOOIIEHNUS O €ro To-
60uHBIX d(erTax (yBeJHUeHIe YaCTOThI CEePAETHBIX
COKpAIIleHUH 1 apTepUabHOTO JaBJieHus ) 1 GoJiee ce-
PBE3HBIX OCJIOKHEHUSX (OTEK Jierkux). VI3BecTHO, 4TO
CHSITHE JIEUCTBUS OTMOM/IOB HAJIOKCOHOM COITPOBOXK-
JIaeTCs TeMOJIMHAMUYECKUMU C/IBUTAMU, TTyTeM OIO-
CPEIOBaHHBIX MEXaHU3MOB, TAKUX Kak 00Jb, OBICTPOE
poOysKIEHIE U AKTUBAIIUS CUMIIATOAPEHATIOBON CH-
CTeMbI, KOTOPOE He BCErla CBsi3aHo ¢ 60J1bto. Takske yc-
TAHOBJIEHO, YTO Y OGOJIbHBIX, MOJTYYABIINX HAJTOKCOH
JUTS KYTIUPOBAHUS JIEUCTBUS OMUOUIOB, OTMEYAIach
TUITOTEPMUST U3-32 UHTPAOIIEPAIIIOHHBIX ITOTEPD TETl-
Jia, TIPA 9TOM Pe3Ko (B JBA-TPU pa3a) BO3PACTAJIO TO-
TpebJieHIe KUCJIOPO/ia U MUHYTHASI BEHTHJISAIIMS JieT-
kux [68]. Takume MeTabommdeckne MOTPEGHOCTH TaK/Ke
MIPUBOJISAT K HAIIPSIKEHUTO CEPAETHO-COCYIUCTOM crc-
TEMbI 34 CYET YBEJMUYEHUsST CepAeYHOro BhiOpoca. B
CBSI3U C KOPOTKUM TIEPHO/IOM TIOJTYBbIBEJIEHUST HAJIOK-
COHA BO3MOJKHO TMOBTOPHOE IEHTPAJIBHOE YIHETEHUE
JIbIXaHust. «PeHapKoTh3anust> BO3HUKAET Jalle Toce
WCTIOJTh30BAHNST HAJIOKCOHA I CHATUS 3(hderTon
OTMOUJIOB JJATETbHOTO fleticTBus [69, 70]. Omnucano,
YTO BBe/IeHUE OI0OKATOPOB OIMATHBIX PEIEITOPOB MO-
JKET TIPUBECTH K 000CTPEHIIO PasBUTHsST aOCTUHEHTHO-
ro cuHpoMa. VIHOT/Ia TTocie BBe/IEHHS HATIOKCOHA MO-
JKET Pas3BUTHCS CHHJIPOM OCTPOTO TOBPEKICHUS
JIETKUX, apTepuasibHasg rutieprorns n aputmun [10].
Ha nam B3ryaz, qanubie 06 9(hHEKTUBHOCTH HAJIOKCO-
Ha B MHTEHCUBHON TE€PAITUU OCTPBIX OTPABJIEHNI /ina-
HETUIMOPMUHOM B CJIYYasX Pa3BUTHS KPUTHUECKOTO

nisms of the toxic action of this drug makes it possi-
ble to determine main goals of the intensive care:
routine critical care (maintenance of vital systems),
rational antidote therapy (morphine receptor antag-
onists), elimination of hypoxia and its consequences
(to ensure efficient delivery of oxygen by the use of
substrate antihypoxants).

COCTOSTHUSI W THIIOKCUM BBI3BIBAIOT cOMHeHUs. [Ipu
WHTEHCUBHON TePaNnu TSLKEJIbIX (hOPM OCTPBIX OTPaB-
JIeHUN naneTuiMOpUHOM B CJIydasix pa3BUTHS OC-
noxkaennii B Buzie O/IH, remopnaaMmnyecknx Hapyiire-
HUI, HApPYIIEHUH CO CTOPOHBI MOYEBBIETUTETbHON
CHCTEeM HEOOXOANMO TIPUEP/KUBATHCS OOIIepeaHMa-
TOJIOTUYECKON TaKTUKU BeleHust O0JIbHBIX. IIpu aTOM
HEO0OXO/IMMO HMCIIOJIB30BaTh METO/bI [0 CKOpPEHIIeMy
BBIBE/IEHUIO TOKCMKAHTA 13 oprannama [3, 6].

Ciiezryer OTMETHTB, YTO Y GOJIBITMHCTBA TTOCTY -
HAIINX B PeaHNMAIMOHHBIE OT/e/IeHUsT GOJbHBIX,
MTOMHMO CITETUDUUECKUX MEXaHU3MOB JIEHCTBUS JTH-
ANeTUIMOP(MUHA, TSKECTb COCTOSHUS ONPENESIOT
riyOuHa MeTaboIIMYeCKUX PACCTPOUCTB, CBA3AHHBIX
C JUTUTETHHOCTBIO U TSKECTHIO THTIOKCHUECKUX TI0pa-
JKEHWH, OMpe/esISIonuX ncxoi orpasienus. [1oaro-
MY TEpaNus TSKETBIX OCHOKHEHHBIX (hOPM OCTPHIX
OTpaBJIEHUI AUAeTHIMOPMUHOM H0JIKHA ObITh Ha-
MpaBJieHa, B TOM YHCJe, HAa KyIUpOBaHUE YHUBEP-
CaJIbHBIX MEXaHW3MOB TopaxkeHuit. O BakHOCTH
CUHIPOMHOTO TIOJIX0/Ia K TEPANUN KPUTUIECKUX CO-
CTOSTHUII TIPU OCTPBIX OTPABJIEHUSIX MUIIYT B CBOUX
paborax Bemymume creruanuctsl PO [1-3, 6].

HauboJsiee mepcreKTUBHBIM HalpaBJIeHUEM B
JiledeOHBIX TIPOrpaMMax KPUTHYECKUX COCTOSTHUM
IIPU OCTPBIX OTPABJIECHUSAX HADKOTUIECKUMHU CPEJICT-
BaMU CTAHOBUTCS KOMILJIEKCHOE TATOT€HETHYECKOe
BO3/elicTBIE, BKJOYaIlee B ceOs MaKCHMAJIbHO
ObicTpoe 1 9 HEKTHUBHOE CHUKEHME YPOBHS 9K30-
TOKCUKO32, TOBbIIeHNe 3(PHEKTUBHOCTH KUCIOPO-
JIOTPAHCIIOTHBIX CUCTEM WM CHYWKEHUS MTOCJIEICTBUIMA
yiKe UMeIoTelcsl TUTTOKCUH, YMEHbIIIEHEe TTPOosiBJie-
HU 9HIOTOKCUKO3a, BO3/IEUCTBUE HA MUKPOIUPKY-
JISITIAIO W PEOJIOTHYECKIE CBOHCTBA KPOBH, MCIIOJb-
30BaHNE€ UMMYHOMOJYJISITOPOB.

OnHUM 13 BeyNIMX HAIlPaBIeHWIT WHTEHCUB-
HOI Tepanuy OCTPBIX OTPABJIEHUN [uaneTnaMophu-
HOM SIBJISIETCSI MAKCUMaJIbHO ObIcTpast 1 9 heKTHB-
Hasi KOPPEKIMs MeTabOJUYeCKIX PacCTPOICTB,
CBSI3aHHBIX C TIEPEHECEHHON U MPOJI0JIKATONIEHCS T'H-
nokcueil. B HacTosIee BpeMs B KIIMHWMYECKON TTPaK-
THKEe TPUMEHSIOT CyOcTpaTHble aHTUTHUIIOKCAHTHI,
cozepskarue cykmunar [6, 56, 70, 71]. Cremyer ot-
METHUTb, YTO B KOPPEKIIMN TMITOKCUN Harboree GbicT-
PBIM aJTBTEPHATUBAHBIM ITyTEM KOPPEKIINH SBJISETCS
CYKIIMHATOKCH/IA3HOE OKUCJIEHNE, KOTOPOE JIOCTHUTA-
€TCs Yyepe3 TOBbBIIIEHNEe aKTUBHOCTH CYKIIMHATIET -
JIPOTEHA3bl W YJIyUlIeHUs] IPOHUKHOBEHMS 9K30T€H-
HOTO CyKIMHAaTa B MUTOXOHAPUU KieTku [71—74].
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CoBpeMeHHbIE TIPEJCTABIEHUS O OUOXUMUYEC-
KHX MEXaHU3MaX KJIETOUHOU THGEJIH OTBOASAT OCTPOMY
HEpPreTUIeckoMy JepUIUTy OYE€Hb BasKHOE MECTO.
TToaTomy GOJIBIION MHTEPEC TIPEACTABJISECT U3yUEHIE
MOZIM(UITMPYIOIIEN aKTUBHOCTH CYKIIMHATA TIPH OCT-
PBIX OTPaBJIEHNSIX HADKOTHUYECKUMU BELECTBAMHU.

Haubosiee mmpoko B MeAUIMHE KPUTUUECKUX CO-
CTOSTHUH WCIOJIb3YeTCst peaMOEPUH, KOTOPbINA ITpe/-
craBisier co60l cOATAHCUPOBAHHBINA MH(DY3UOHHBII
pacTBOp, COAEPIKAIIIT AKTUBHOE BEIECTBO — CMeEIIaH-
Hast HaTpuil N-MeTHJITJIIOKAMUHOBASI COJIb STHTAPHOU
KHUCJIOTBI, MATHUS XJIOPU/I, KAJINsI XJIOPH/I, HATPHSI XJI0-
puza. CykimHat HaTpust 1Mo (hapMaKoJIOTHIecKUM CBOH-
CTBAM OTHOCHUTCSI K CyOCTPaTHBIM (MeTabOoINUECKIIM)
anTUTHNOKCcaHTaM |6, 70, 73, 74]. B ximmHMKe KpUTHUe-
CKHX COCTOSTHUI BBISIBJIEHBI aHTUTUITOKCAHTHBIE, AaHTI-
TOKCHYECKHe, aHTHOKCH/IAHTHbIE CBOMCTBA TIperapara.
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