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Pe3rome

Barsiopen — MuopesiakcaHT, peCcTaBJIsIONnNA cO00i GeTa-p-X10p(heHUIBHOE TPOU3BOIHOE OHOIO
13 TOPMO3HBIX MequaTopoB — TAMK. IIpu mpuMeHeHnH 9TOro Mperapara BOSMOKHO Pa3BUTHE CEPbE3HbIX
10604HbBIX 3 deKTOB. Pa3BUTHE YIPOKAIONINX KU3HU COCTOSIHUM NpU puMeHeHnn bakiodeHa MoxkeT
OBITH CJIECTBAEM HEIIPEIHAMEPEHHOM [TePEI03UPOBKH IIperapara, Ha3Ha4eHHOI'0 BpauoM, UIUOCHHKPa-
31U, CyHIIUAIBHOTO TI0BEJEHUST, KPUMUHATBHBIX EHCTBUIL.

Ilesib 0030pa: PaCCMOTPETH MEXaHU3MbI TEPAIIEBTUYECKOI0 M TOKCUYECKOT0 IeiicTBYs Bakodena, ero
BO3/IeCTBUSI HA KJIETOYHBIE PELEITOPHI [JIs1 TPOSICHEHUSI [TaTOreHe3a YKU3HeyrPOKAIOIIUX COCTOSTHU, KO-
TOPBIE BBI3bIBAET OTPABJIEHHE 9THM IIPEIIapaToOM.

[Mouck npoBoau/u 1o 6asam gaHHbIXx PubMed 1 Scopus, 0KOHYATeIbHBIM 0TOOP 82-X UCTOYHUKOB OCY-
[ECTBU/IN B COOTBETCTBUU CO CJIEAYIONIMMU KPUTEPHUSIM: TIOJTHOTA COOTBETCTBUS TEME JAHHOr0 0030pa 1
XapakTep cTarby. B 0630p BKJIIOYA/IN KaK Pe3YJIbTaThl PAHJ0MU3MPOBAHHBIX MCCIIEJOBAaHUH, TaK U OT/IE/Ib-
HbIE COOOIIEeHNS.

B 0630pe KparKo IpeaCcTaBu/Id UCTOPHUIO crHTe3a bakyiodena 1 ero BBeeHNsI B KIMHUYECKYIO MTPaK-
THKY, TOKa3aHUsI K IPUMEHEHHUI0, MEXaHU3M JeHCTBUS U 0COOEHHOCTU MeTab0JIM3Ma 9TOTO Iperapara, ero
BJIMSTHUSI HA [IEHTPAIbHYIO HEPBHYIO CUCTEMY, 0COOEHHOCTH CHHIPOMa OTMEHbI, 0CHOBHBIE CUMIITOMBI IT€e-
PEeI03UPOBKY M OCTPOTO OTPABJIEHHUS], @ TAK)Ke B3aMO/IeicTBYsI BakaodeHa ¢ ApyriuMu IpernapaTamu.

3akJrouenue. MHOroYHCJIEHHbIE HCCIEe0BAHMA He IT03BOJISIOT CAe/I1aTh OJHO3HAYHBIX BLIBOIOB O Me-
XaHU3Max TOKCUYECKOro JeicTBust bakiodena. [1jist Toro, 9T06bl IIOJTHOCTHIO PACKPBITH [TATOreHE3 OMAaCHBIX
JJIS1 5KM3HU COCTOSTHUI TIPY ero MpUMeHEeHUH TPeOyeTcst faabHelIee H3yYeHre MOJIEKYIISIPHBIX U KJIETOY-
HbIX 9((PEKTOB JAaHHOTO MPerapara, B TOM YHCJIe C Y4eTOM T€eHeTHYeCKUX (DAKTOPOB, OIPEJIEIISIOIINX 0CO-
OGEHHOCTH ero MeTad0J/IM3Ma B OpraHu3Me.

Knrouesuoie crosa: bakiodeH; mekapcTBeHHasA 3aBUCUMOCTD; JIEKAPCTBEHHBIN MeTab0JIM3M; OCTphIe
OTpaBJIEHUST; HEUPOTOKCUYECKUH 9 (PEKT; CHHIPOM OTMEHBI

Summary

Baclofen is a muscle relaxant, which is a beta-p-chlorophenyl derivative of an inhibitory neurotrans-
mitter GABA. This drug may have serious side effects and cause life-threatening conditions which may re-
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sult from an unintentional overdose of the drug prescribed by a doctor, idiosyncrasy, suicidal behavior or

criminal acts.

The aim of the review is to examine the mechanisms of therapeutic and toxic effects of baclofen, its effects
on cellular receptors to clarify the pathogenesis of life-threatening conditions caused by poisoning with this

drug.

The search was done using the PubMed and Scopus databases, and the final selection of 82 sources was
made based on the relevance to the topic of this review and the type of article. The review included both the

results of randomized studies and individual reports.

The review briefly discusses the history of baclofen synthesis and its application in clinical practice, indi-
cations for prescription, mechanism of action and the specific features of its metabolism, its effect on the CNS,
signs and symptoms of withdrawal syndrome, overdose and acute poisoning, as well as the interaction of ba-

clofen with other drugs.

Conclusion. Multiple studies failed to make definite conclusions about mechanisms of baclofen toxicity.
To completely reveal the pathogenesis of life-threatening conditions occurring due to baclofen use, further
studies of molecular and cellular effects of this drug, as well as genetic factors controlling its metabolism, are

warranted.

Keywords: Baclofen; drug dependence; drug metabolism; acute poisoning; neurotoxic effect; withdrawal

syndrome
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BBenenue

OTpaBJieHUA 3aHUMAIOT OOHY M3 BEAYIIUX
MIO3ULIMHA B CTPYKType HACUJIbCTBEHHOU CMep-
T [1-7]. OTMEe4YarT 3HAYUTEJIbHOE YMCJIO OTPAB-
aennii bakaogenoM (ToproBbie Ha3BaHUS — JIUO-
pesaJ, 6arJyiocan). ITO BEIIEeCTBO TPUHAIIESKUT K
KJIACCy JIeKapCTB, HAa3bIBA€MBIX MBIIIECYHBIMU
penakcanTamMu. C XUMHU4YeCKOM TOUKHU 3peHUsI OHO
He UMeeT CXOJCTBA C IPYTUMUA MUOpeJIaKCaHTaMuU
U TIpeicTaBJsIeT co00ii 6eTa-p-xymopdeHnabHoe
IIPOM3BOAHOE OJHOTO U3 TOPMO3HBIX Helipome-
nuaropoB — [AMK (ramMMa-aMMHOMACJISTHOU KHUC-
J10THI) [8-11]. CBOIO NOIIYJIAPHOCTH Cpegy HapKO-
3aBUCHUMBIX Jul] bakioden mosayuusna 3a cyer
BBIpa’KEHHOT0 IICUX0aKTUBHOTO addekTa [10].

J171s1 moCTUsKeHM ST HAPKOTUYECKOTo adperTa
TepalleBTUYeCKue O3Bl 9TOr0 Iipenapara yBe-
JIMYMBAIOTCA B pasbl. 3aBUCUMOCTb Pa3BUBAETCH
moctaroyHo ObIicTpo. HapkosaBucumble JuIia
MOTYT ymoTpebJaTh 10 6-14 TabseToK OgHOBpE-
MEHHO YaCTO B COUYETAHUU CO CJIa00aTKOTOJIbHBI-
Mu Hanutkamu. Cnycra 30-40 MuH. HacTynaer
HAapKOTHYECKOe OIbHEHHEe, KOTOPOE MOKeT
COIIPOBOYKIAETCA TAKUMY CUMIITOMaMU KaK TOIII-
HOTAa ¥ PBOTA, CWJIbHAsI CyXOCTh BO PTY, IOIBJICHUE
3pUTEJILHBIX U CJIyXOBBIX FAJIIOIUHALNI, TPEMOP
PYK, COHJIMBOCTH, COCTOSIHME€ IIOJIHAsl alarusd,
MHUJpHa3, HEBHATHAsA pedb, IOJIOBOKPY)KEHUE,
HapylleHHas1 KOOPAUHAIWA ABWYKeHN [12-21].

[Tpu nepeno3upoBke bakaodeHa BO3MOKHO
BO3HMKHOBEHHE OCTPBIX OTpaBJIeHUH, KOTOpPhIe
3a4acTyI0 UMeIOT JIeTaIbHbIN ucxor [12-21]. Hau-
OoJIbIIIee YHUCIIO TAKUX MHTOKCHUKAIINN OTMEYaIOT
cpenu netelt U MOAPOCTKOB [22-25]. Hanpumep,
COTJIaCHO JaHHBIM 00JIACTHOTO TOKCHKOJIOTHYE-
CKOro IteHTpa 3a nepuog ¢ 2009 o 2013 roxg ux
JIOJIs1 OT OOIIIEero YKCJsIa JJeKapCTBEHHBIX OTpaBJe-
HHUU yCTOHUYMBO Bo3pacTaet (C 2,2 10 6,6% y Ju1l

BO3PACTHOM I'pynisl ¢ 15 1o 17 sieT) [24].

Introduction

Poisonings hold one of the leading positions
among causes of violent death [1-7]. A considerable
number of baclofen (trade names Lioresal and Bak-
losan) poisoning have been observed. This sub-
stance is a muscle relaxant. Baclofen has a unique
chemical structure totally different from the other
myorelaxants, being a beta-p-chlorophenyl deriv-
ative of GABA (gamma-aminobutyric acid), an in-
hibitory neurotransmitter [8-11]. The drug has
gained its popularity among drug addicts due to
strong psychoactive properties.

To achieve a narcotic effect, the dose of the
drug should be several times higher than the ther-
apeutic one. Addiction develops quite rapidly. Drug
addicts can take up to 6-14 tablets at the same time,
often in combination with low-alcohol drinks. After
30-40 minutes narcotic intoxication occurs, ac-
companied by nausea, vomiting, intense dry
mouth, visual and auditory hallucinations, hand
tremor, drowsiness, complete apathy, mydriasis,
slurred speech, dizziness, impaired movement co-
ordination [12-21].

In baclofen overdose, acute poisoning may
occur, which is often fatal [12-21]. The greatest num-
ber of such intoxications is registered among chil-
dren and adolescents [22-25]. For example, accord-
ing to a regional toxicology center, during the period
from 2009 to 2013 their share in the total number of
drug poisonings has steadily increased (from 2.2%
t0 6.6% in the 15-17 years age group) [24].

When a patient with suspected baclofen poi-
soning is admitted, a differential diagnosis should
be performed with the other poisonings for tar-
geted rehabilitation afterwards. Understanding the
processes occurring in different stages of poison-
ing helps to provide timely and adequate medical
care to the patients. In case of lethal outcome, the
exact cause of death should be confirmed by
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[Ipu nocTyn/aeHUy NalueHTOB ¢ I0f03pe-
HUEeM Ha oTpaBJyieHre Bakiodenom tpedyercs
npoBeaenue nuddepeHnaIbLHON JUATHOCTUKHA
C JpyTUMU OTPaBJEHUSIMHU [JIs1 MOCIEYIOIINX
peadbmIMTanMOHHBIX MeponpusaTuii. [ToHuMa-
HUE MeXaHN3MOB IIPOIeCCOB, IPOUCXOISANINX B
opraHu3Me Ha pa3HbIX 9TAax OTPaABJIEHUs, 103~
BOJISIET OKa3bIBAaTh CBOEBPEMEHHYIO IIOMOIIb
9TOU KaTeropuu IMnocTpagaBuIuX. B ciyuae
HACTYIJIeHUs JIETAJBHOTO HcXoma TpedyeTcs
000CHOBATh HETIOCPEICTBEHHYIO IPUYNHY CMEP-
TH IPU YCJIOBUU IPOBEAEeHUSA XUMUKO-TOKCHUKO-
JIOTUYECKOTO UccaenoBanus [14]. Yucsto pabor,
MOCBSIIIEHHBIX MOP(OJIOTUUYECKUM HCCIIe0Ba-
HUSM BHYTPEHHUX OPraHOB IIPU OTPAaBJIEHUU
OaksgopeHoM, OTPAaHWYEHO U MPEICTaABIECHO
eIMHUYHBIMY TyOmKanusamu [11].

baksoden — penentypHblii npenapar. OH
JOCTyIIeH KaK B IIepOpaIbHOM, TaK U B MHTpAare-
KaJIbHOH (hopMax (T. . 711 To000/I09eTHOTO BBe-
nenusi). baksmoden B nepopasibHON hopMe MOKa-
3aH MalMeHTaM C PACCesIHHBIM CKJIepO30M IIpHU
BBIPa’KEHHOU MBIIIIEYHOH CITACTUYHOCTH, 3aboJe-
BAHMAX CIIMHHOI'O MO3ra pa3JInuHOro reHesa (0OIy-
x0Ji, TH(QEKIMOHHbIE 3a00JIeBaHNsl, TPAaBMBI),
TIPY OCTPBIX HAPYIIIEHHUSIX MO3TOBOTO KPOBOOOpa-
1IeHUs1, MeHUHTUTe. B psijie nccienoBaHuii oka-
3aHa a(ppeKTUBHOCTH baknogdeHa y malieHToB C
asIkorosiaMom [27-43] u B ciayqae LT [44, 45].

Hampumep, B 01HOM U3 HCCJief0BaHUN [42]
OBLJIO ITOKA3aHO, YTO JINTEJbHOCTH YAEPSKaHUSA
MAIEHTOB C aJIKOTOJIbHBIM aHAMHE30M B pEMUC-
ciW B rpymnne, noJsydaBiied barisodeH, 6bL1a
JIOCTOBEPHO BBIIIE, YeM B I'PYIIIIe, ToJy4daBInei
mrare60. 3To, B CBOIO OYepeb, TO3BOJISIET TOBO-
puTh 0 60J€e BBICOKOH apeKTuBHOCTH Bakiio-
(¢eHa rpu aJIKOroJrU3Me 10 CPAaBHEHUIO C IJIale-
60. B ToM ke HcciiemoBaHUM OBLIIO IOKA3aHO, YTO
110 KOJTMYECTBY BBISIBJIEHHBIX TOOOYHBIX 3 Pek-
TOB U BJIUSTHUIO HA aKTUBHOCTH (DepMEHTOB Ileue-
HM bakjodeH 1ocToBepHO He OIMYAJICA OT IJIa-
meb6o ABTOpBHI CcHaeJadu BBIBOMN, YTO IJIs
nonTeepkaeHuss apdekruBHocTH bakgodena
MIPY JIEYeHNH aJTKOT0JIM3Ma HeoOXOAMMO TIpoBe-
JleHVe VCCe0BaHni Ha 00Jiee KPYITHBIX BBIOOD-
Kax ITaI[eHTOoB.

B cooTBeTcTBHH C comIallleHeM I10 3KCIIepu-
MEHTAJIbHOMY NPUMEHEHUI0 HOBBIX JIEKapCTB
(Treatment Investigational New Drug Application),
yrBepxaeHHoro FDA B mapre 1990 r. noka3aHuA-
MH 17151 T0j060J109e9HOTO BBeieHus bakiodena
CJIysKaT IMOBPESKJAEHUsI FOJIOBHOTO U CIUHHOTO
MO3ra, B TOM 4YHCJie ¥ TpaBMaTU4eCKOro reHesa,
Hea(HEeKTUBHOCTh U HEIlepeHOCUMOCTh MUOpe-
JIAKCAHTOB 15 IIepopajbHOro rpuemMa. [46]. Ilpnu
TaKOM IIyTHU BBeJEHUs BO3MOYKHO YTHeTeHUe
JIbIXaHWsI, COHJIMBOCTH 1 KoMa (8, 9, 46].

ITesrs 0630pa — paccMOTPETh MEXaHU3MBI
TeparneBTUUYEeCKOT0 U TOKCUYECKOTO HelCTBUSA

chemical toxicology tests [14]. Studies concerning
morphological examination of internal organs in
baclofen poisoning are limited and include only a
few publications [11].

Baclofen is a prescription drug. It is available
both in oral and intrathecal forms. Oral baclofen is
indicated for patients with multiple sclerosis in se-
vere muscle spasticity, spinal cord diseases of vari-
ous etiology (tumors, infectious diseases, injuries),
acute cerebrovascular diseases, and meningitis.
Several studies have shown the efficacy of baclofen
in patients with alcoholism [27-43] and cerebral
palsy [44, 45].

For example, a study [42] showed that dura-
tion of abstinence in patients with a history of al-
coholism receiving baclofen was significantly
longer than in patients receiving placebo. This sug-
gests a higher efficiency of baclofen in alcoholism
compared with placebo. In the same study the
number of adverse events and effect on liver en-
zyme activity in patients on baclofen did not differ
from those in placebo receiving patients. The au-
thors concluded that in order to confirm the effec-
tiveness of Baclofen in alcoholism treatment the ex-
tended studies with increased cohorts of patients
would be warranted.

According to the agreement on the experi-
mental use of new drugs (Treatment Investigative
New Drug Application), approved by the FDA in
March 1990, indications for intrathecal injection of
Baclofen are brain and spinal cord injuries, includ-
ing traumas, low efficacy or intolerance of oral
muscle relaxants [46]. Respiratory depression,
lethargy and coma can develop after intrathecal ad-
ministration [8, 9, 46].

The aim of the review is to discuss the mech-
anisms of therapeutic and toxic effects of baclofen
and its effect on cellular receptors to clarify the
pathogenesis of life-threatening conditions caused
by poisoning with this drug.

The History of the Synthesis
and Introduction of Baclofen
Into Clinical Practice

Baclofen was developed by Ciba-Geigy as an
antiepileptic medication, but its effectiveness in
this indication has not been proven. Nevertheless,
the drug improved condition of patients with acute
cerebrovascular accidents, traumatic brain injury,
and muscle spasms [8].

Baclofen was originally intended for oral ad-
ministration, but the intrathecal route allowed to
achieve higher efficacy without adverse reactions
that might occur in oral administration [41-44].

The FDA approved Baclofen in 1977 under the
trade name Lioresal, manufactured by Novartis.
The drug was approved under other trade names in
the 1980s [8].
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BaKJ'IO(I)eHa, €ero BOS,I[efICTBHH Ha KJIETOYHbIE
PEnEnTOPLbI AJA IPOACHEHHNSA IIaTOT€HE3a JKU3HE-
YrposKarnnimux COCTOHHHﬁ, KOTOpPbIE€ BbI3bIBAET
OTpaBJIEHUE 9THUM IIPEIIapaTOM.

HcTopus cHHTE3a M BBEIEHH S
O0akjo(eHa B KIMHUYECKYIO IPAKTHKY

Baksioden paspabarbiBajicd KOMITaHUEN
Ciba-Geigy kak cpeJCcTBO OT 3IUJIENICUU, OFHAKO
3((PEeKTUBHOCTh €ro MO 3TOMYy IIOKa3aHWUIO He
OpLTa MOoKa3aHa. Tem He MeHee, IIpenapar yayd-
II1aJI COCTOSAHME IAlIeHTOB C OCTPBIM HapyIlIeHu-
€M MO3T0BOTO KpOBOOOpAIIeHNsI, YePEemHO-MO03-
TOBOM TPaBMOM 1 MBIIIIEUHbIMY ClTa3MaMHu [8].

Baksoden wu3Hava/JbHO MpPEAIOJarajgoch
Ha3HA4aTh TOJBKO IIEPOPATbHO, HO UHTPATEKAIb-
HBIN METOT T03BOJISJ T0OUBAThCsI 6ostee apdekr-
THUBHOTO JieueHUs1 0e3 MoO0YHBIX PeaKIIuil, KOTO-
pble MOIIA BO3HUKHYTH IIpM [epOpaJbHOM
IpuMeHeHuu [41-44].

FDA ono6puio baknodgen B 1977 roay nop
TOProBBIM Ha3BaHMeM Lioresal, ©3roToBJeHHOM
kommaHuei «Novartis». [lon ApyruMu TOproBeIMu
Ha3BaHUAMU Bakjgoden 6b11 omobpeH B 1980-x
rojgax [8].

B rematuueckoM oTuere oT 2014 roga ObLI0
BBICKA3aHO TMPEAIOJIOKEHNE, UYTO 9TO BEIECTBO
MOKET OBITH 9(D(PEKTUBHO NIJIs JIeUeHUsT 3aBUCHU-
MOCTH OT MapHuXyaHbl, 0COOEHHO y TMaIieHTOB,
KOTOpBbIE YIIOTPeOIAIN ee 1oJroe BpeMs. Boiio
TaksKe TTOKa3aHo, 4yTo bakgodeH MosKeT TOMOYb
CHU3UTH BHIPAYKEHHOCTH CUMIITOMOB aOCTHHEH-
uuu [46] 1 mOMOYb MaIeHTaM ¢ HapKOMaHUeHn
n36ekaTh BO3MOKHBIX PEIIUIUBOB [48, 49].

MexaHH3M JeHCTBHUS

[lo xuMuyeckoil cTpykType bakmoden
SIBJISIETCSI IPOU3BOAHBIM TPOMO3HOTO Meuaropa
T'AMK. C aTuM cBsi3aHbl ero hapMaKoJOruyecKue
addexThl. Ha ceronns mexanuam gerictBus bakJjio-
¢deHna ocraercsi He /10 KOHIIA BbISICHEHHBIM [48-52].

BbakJiodeH yrueTaer MOHOCUHANITUYECKUE U
MOJIMCUHANTHYeCKUe pe(JIeKChl, TOAABJIsIeT BO3-
OyIMMOCTh raMMa-MOTOHEMPOHOB, YTO O00yCJIaB-
JIMBaeT ero MUOpeJIaKCupylolee AeliCTBUE.

JaHHbIi Ipenapar Takske yrHeTaeT pedJiek-
TOpHBIE KOJUIaTEPAH, KOTOpPble OOBHEAUHSIOT
abda-1-BosIokHa MUODUOPUILT U aTh(a-MOTOHEH-
poHbI 3¢ depeHTHOro OTHesa raMMa-NneTIn, YTo
00yCIOB/IMBAET MHAKTUBAIHIO MBIIIIEYHBIX BOJIOKOH.

Baknoden He 00s1a1aeT CIOCOOHOCTHIO OKa-
3bIBATh BJMSIHNE HA MeXaHU3Mbl HEHPO-MbIIIIey-
Hoil nepenaun. OH akTuBupyeT [AMKO-pernento-
PBI, 3a CUET Yero YMeHbIIAeTCs] UHTEHCUBHOCTD
BBICBOOOSKIEHUSI IUIyTaMara 1 acrapTara, OT el -
CTBUS KOTOPBIX 3aBUCUT BO3HUKHOBEHHUE CIIa3Ma.

Baksoden obsagaer MOIIHBIM 00€3060JTH-

BaIUM 9 deKToM. ITO CBSI3aHO C aKTUBAIUEN

A topical report (2014) suggested that this
drug could be effective in treating marijuana addic-
tion, especially in patients who had been using it
for along time. Baclofen was also shown to help re-
duce withdrawal symptoms [46] and prevent re-
lapses in drug addicts [48, 49].

Mechanism of action

Chemically, baclofen is a derivative of the
GABA inhibitory mediator, hence its pharmacolog-
ical effects are related to this substance. To date, the
mechanism of action of baclofen is not fully eluci-
dated [48-52].

Baclofen inhibits monosynaptic and polysy-
naptic reflexes and suppresses the gamma mo-
toneuron excitability, which determines its myore-
laxant action.

This drug also inhibits reflex collaterals con-
necting the myofibrillary a1 fibers and a-motoneu-
rons of the efferent gamma-loop section, which
causes inactivation of muscle fibers.

Baclofen is not capable of affecting the mech-
anisms of neuro-muscular transmission. It acti-
vates GABA receptors, reducing the intensity of
spasm-inducing glutamate and aspartate release.

Baclofen has a potent effect related to activa-
tion of potassium channels sensitive to tetraethy-
lammonium [50]. Suppression of pain sensitivity by
baclofen occurs by two principally different mech-
anisms, opiate and catecholaminergic. The former
involves stimulation of the endogenous opiate re-
lease in the striatum, while the latter involves
GABA-mediated activation of adreno- and
dopaminergic systems at subcortical and cortical
levels [54-56]. The analgesic effect of this drug is
complex and multifaceted. Baclofen indirectly af-
fects other mediator systems such as adrenergic,
dopaminergic, cholinergic. Its analgesic effect has
been described in many publications. For example,
apaper by C. S. Potes, E L. Neto, S. M. Castro-Lopes
(2006) showed that baclofen suppressed the noci-
ception in rats with experimental monoarthritis by
stimulating the GABA-B receptors of ventro-basal
complex [55].

Baclofen is almost completely absorbed in the
gastrointestinal tract with the bioavailability of
70-80%. The effect of taking a single oral dose of
40 mg starts after 30-45 minutes. The peak plasma
concentration of the drug is achieved in about 2-3 h
(0.3-0.6 pg/ml), while that of its metabolite pro-
duced during desamination and oxidation of beta-
[p-chlorophenyl])-gamma hydroxybutyric acid is
observed in 4 h (<0.2 pg/ml) [8-9].

The distribution time of baclofen is 1.29+0.7 h
(alpha half-life time is 0.54 h). The apparent volume
of distribution is approximately 0.8 1/kg. About 30%
of baclofen in humans binds to plasma proteins.
The content of baclofen in specific human organs
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KaJIMEBbIX KAHAJIOB YyBCTBUTEJIbHBIX K TETPAITHU-
sammonwio [50]. ITomaBienre 60JIeBOI YYBCTBU-
TeJILHOCTH 10J Bo3JelicTBueM bakiaodena npo-
UCXOOWUT II0 JBYM NPUHIUIIMAJIBHO Pas3HbIM
MexaHW3MaM: OIIMaTHOMY U KaTexoJlaMUuHeprude-
cromy. IIepBbIil BKIIOYAET B €05l CTUMYIISAIIUIO
BBIOpOCA 9HIOTEHHBIX ONMATOB B CTPHATyMe, a
BTOpOii — I'AMK-0nocpenoBaHHYI0 aKTHUBAIUIO
aJipeHo- U noamMUHepPruuYeCcKusi CUCTEM Ha IO/~
KOPKOBOM U KOPKOBOM YPOBHAX [54-56]. AHaJIBIE-
TUYeCKuU a(pdeKT aToro npemnapara CJIOKeH U
MHOTOTpaHeH. bakjgodeH onmocpenoBaHHO BO3-
JelicTByeT Ha Apyrue MeguaTOpPHbIE CHCTEMBI:
aJIpeH03PTUYECKYIO, 10 aMUHIPIUUECKYIO, XOJIU-
Hepruueckyio. Ero obesbosuBaoomuii apderT
OTIMCaH BO MHOTHUX 3apyOesKHBIX MTyOTUKAIUSIX.
Hampumep, B pabore 2006 roma (C. S. Potes,
E L. Neto, S. M. Castro-Lopes) moka3aHo, 4YTO CTH-
myssimusi  6akaodenom TAMK-B  penenrropoB
BEHTP00A3aTbHOTO KOMILIEKCA Y TOMOMBITHBIX
KPBIC C 9KCHEePUMEHTAJbHBIM MOHOApPTPUTOM
MO/IaBJIsIET HOJIEBYIO HOIUIIETITHIO [55].

BakJsioeH 1oYTH OJIHOCTHIO BCACHIBAETCS B
SKEJIYLOYHO-KALIEYHOM TPaKTe. buogoCcTynHOCTh
aToro mnpermnapara coctanJjisieT 70-80%. ddderT ot
preMa OJJHOKPaTHOU ITepopabHOM T03bI B 40 MT
HayuHaetrcd yepes 30-45 MuH. [TnkoBad KOHIIEHT-
panus mperapara B JIa3Me JOCTUTAETCS IPUMep-
HO 3a 2-3 4 (0,3-0,6 MKr/MJI), a ero merabdoJinra,
00pasyIoIerocs B XoJie 1e3aMUHUPOBAHUS 1 OKHC-
Jgenus (6era-[p-xaopdeHuns])-raMmMa-TuIpoOKCU-
MacCJSTHOM KUCJIOThI), — 3a 4 4 (<0,2 MKr/MJI) [8-9].

Baksoden pacrnpenesnserci B TedeHUE
1,29+0,7 u (anbda-mosynepuos mpedbIBaHUS B
opranuaMe cocrapJjser 0,54 4y). Kakymuiicsa
00beM pacnpeesieHus COCTaBJIsIeT mpuMepHo 0,8
J/Kr. OkoJio 30% baksodena y yejioBeKka CBsI3bl-
Baetcs c 6ekamu 1utadMbl. Comepskanme OakJIo-
¢deHa B OT/IeJIbHBIX OpraHax v TKaHsX YeJIOBeKa He
U3y4aJIoCh. B uccienoBanya Ha sKUBOTHBIX II0KA-
3aHO, YTO 3TO BEIIeCTBO JIETKO IPOHUKAET BO MHO-
rue u3 HUX (MedyeHb, IOYKN) U MedJIeHHO BBIBO-
JUTCA U3 FOJIOBHOTO MO3Ta U JPYIUX CTPYKTYP
HEpPBHOM cUCTEMBI [56].

85-90% baxrJsiodena mocsie nmepopasbHOTO
npueMa BBIBOJUTCS B HEM3MEHEHHOM BHIE C
mouoii [8, 9, 58-60], a 10 % — ¢ KaJioM, TIPU ITOM
3a IepBble 6 4 M3 OpraHuaMa ygansercsa 2/3
JerapcTBa, 3a 24 4— 80 %, a 3a 72 4 — BeCh OCTaB-
muiicsa npenapar [8]. Ilepen akckpenueit 15 %
baraodeHna monBepraeTcs 1e3aMUHUPOBAHUIO B
nevyeHHu, TJe IPOUCXOIAT TaKKe OKUCJIEHHE eTo
MeTaboJUTOB U UX BOBJeUueHHe B MUK Kpebca.
[Tlepuon nonyBeiBefeHus bakiaogena B cpenneM
paseH 3,6 4, HO MOYKEeT BapbUpOBarh OT 2 110 6 4.

[Ipu ocTpbix UHTOKCHUKAUAX bakiodenom
ero cojiepsKaHue B CBIBOPOTKE KPOBY JOCTUTAET
1,1-3,5 MKr/muJI (TOKCHYeCcKasi KOHI[eHTpaIys), a B
cJiy4ae jieTaJbHOro ucxona — 17 Mxr/mi. Conep-

and tissues has not been studied. Animal studies
have shown that this substance penetrates easily
into many of them (liver, kidneys) and is slowly
eliminated from brain and other structures of the
nervous system [56].

After oral administration, 85-90% of baclofen
are excreted in unchanged form with urine [8, 9,
58-60], 10% with stool, with 2/3 of the dose elimi-
nated within the first 6 hours, 80% by 24 hours, and
the rest within 72 hours [8]. Before excretion, 15%
of baclofen undergoes deamination in the liver,
where oxidation of its metabolites and their inclu-
sion in the Krebs cycle also occur. The average half-
life period of baclofen is 3.6 h, but may vary from 2
to 6 h.

In acute baclofen intoxication, its serum level
can reach 1.1-3.5 pg/ml (toxic concentration), and
in case of death it could be as high as 17 ug/ml. The
baclofen concentration in the urine of these pa-
tients was 760 ug/ml [10, 58].

Characteristics of Baclofen Metabolism

About 15% of the baclofen dose is biotrans-
formed in the liver by desamination [8, 9]. As a re-
sult, the basic metabolite, 3-(p-chlorophenyl)-4-
hydroxybutyric acid, is formed, which
demonstrates no pharmacological activity [9]. Only
baclofen's S-enantiomer has been shown to un-
dergo desamination [61].

Effect of Baclofen
on the Central Nervous System

Baclofen was shown to accumulate in brain
tissue and have a direct neurotoxic effect [62].

Encephalopathy may develop when baclofen
is used. In particular, baclofen-associated en-
cephalopathy was revealed in a study on rats that
employed the dose of baclofen of 116 mg/kg. En-
cephalopathy with the triphasic acute waves, status
epilepticus and isoelectric signals was diagnosed
using EEG [63].

In Ontario, a case record analysis of approxi-
mately 16,000 patients with kidney disease, who
started taking baclofen between 2007 and 2018, was
performed. Patients were divided into two groups
receiving high and low doses of the drug. Patients
from both groups were compared with almost
300,000 patients with kidney disease who had not
received the drug. Among patients who received
high doses of baclofen, 1.11% (108 out of 9707) were
hospitalized with signs of cognitive impairment.
This proportion was 0.42% (26 out of 6235) in the
group of low-dose baclofen patients [64].

A case of acute baclofen poisoning with a sui-
cidal purpose resulting in deep coma has been re-
ported. Interestingly, the «burst-suppression» EEG
pattern was noted on the 15t day, which can be con-

sidered as one of the signs of a dying brain. Later
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skaHue bakisogeHa B Moue y TaKUX IIOCTPaaB-
mmx — 760 mxr/ma (10, 58].

Oco0eHHOCTH MeTado/JIu3Ma
O0akogeHna

OxkoJio 15% mo3ssl bakiiodena nogsepraercs
broTpaHchopMaIiy B ITIeYeHH 3a CUET JIe3aMUHU-
poBanus [8, 9]. B peaysnbrare oOpasyeTcss OCHOB-
HOU MeTabosuT, 3-(p-XT0pdeHnI)-4-TUAPOKCH-
MacJIAHHasA KHUCJO0Ta, KOTOpas He NPOSIBJSET
dapmakrosioruueckoi akTuBHOCTH [9]. [TokasaHo,
4TO 1e3aMUHHUPOBAHUIO MOIBEPTAETCA TOJBKO
S- snanTmomep baksiodena [61].

BiussHue 6akaodeHa
Ha IEHTPAJTbHYI0 HEPBHYIO CHCTEMY

[Tokasano, uto bakiaogeH HakamJIMBaeTCs B
TKAaHU MO3Ta M OKa3bIBAET MPSIMON HEUPOTOKCH-
yeckult apdekr [62].

[Ipu npumenennu bakjsodeHa BO3MOKHO
pasBuTue sHIledasonaruu. B yacTHOCTH, BO3-
MOJKHOCTB Pa3BUTHsI ODaK/I0(eH-aCCOIMUPOBaH-
HOW 9HITedasionaruy ObLIa TOKa3aHa B UCCJIEN0-
BaHUU Ha Kpbicax (7o3a bakiodena 116 Mr/kr).
JuarHocTtuka aHIedasonaTuy MPOBOAUIACH C
npuMeHenueM III. Ha 93T Habrroganu Tpexdas-
Hble OCTpble BOJIHBI, dANUJIENTUYECKUU CTaTyC U
U303JIeKTPUYECKUE CUTHAJBI [63].

B OHTapmo OBLT MPOBeeH aHAJIN3 UCTOPUI
6o0s1e3H mpuMepHO 16000 yesIoBeK ¢ 3a001eBaHU-
eM I0YeK, HayaBIuX IpueM bak/odeHa B mepuo
Mesxay 2007 1 2018 romamu. ITpu aTOM ITaniieHToB
pasgesu/yd Ha JBe IPYHIbl, OfHA U3 KOTOPBIX
roJiy4aJia rpernapar B BBICOKOH 103€, a Apyras —
B HU3KOW. O6e Trpynmbl CpaBHHUBAIU C TOYTH
300000 mareHTOB C 3a00JIeBaHUAMU II0YEK, He
II0JIYYaBIINMU 3TOT IIpemnapar. 1,11% nanueHToB
(108 13 9707), moJIy4aBIIIUX BEICOKME 103bI bakJio-
¢eHa, OBLTU TOCTUTATU3UPOBAHBI C CHMIITOMAMH,
CBSI3aHHBIMU C KOTHUTUBHBIMHU PaCCTPOUCTBAMHU.
B rpynne nanueHToB, noJydyaBuiux bakiogeH B
HU3KOU J103e, 3TOT IT0Kasaresb coctaBua 0,42%
(26 u3 6235) [64].

B sureparype omnucaH ciaydail OCTPOTO
oTpaBjieHHsT 0ak/JI0(DEeHOM C CYAIUJATBHON
11eJIbI0, TPUBE/IIIETO K PA3BUTHUIO [NTYOOKOH KOMBL.
[Ipu aroMm Ha ajeKkTposHIledasorpamme B 1-e
CyTKHU OoTMevaau (peHOMeH «BCHbIIIKA-I0aBJe-
HHEe», KOTOPBIM MOKHO pacCMaTpuBaTh Kak OUH
U3 IPU3HAKOB yYMHpAHUA TOJOBHOIO MOS3ra.
[Toasxe HAbJIIOAAIACH TTOJIOKUTEIbHAS TUHAMUKA
ua3MeHeHui Ha A" u perpecc HEBPOJOTUUECKOHN
CUMIITOMATUKU. ABTOPBI CIeJlaJid BBIBOJ, YTO,
(heHOMEH «BCIIBIIIKA-TI0IaBJIEHIE», PETUCTPUpPYe-
MBI IIpU aJ1eKTpoaHIedanorpaduu, Ipu yruere-
HUY YPOBHsI OOIPCTBOBAHMUS IO COCTOSTHUS TJTy00-
KOU KOMBI, TIpU TIPOBEJEHUU aJIEKBATHOTO

JIeYeHUsI MOKET OBITH 0OpaTUMBIM [65].

positive EEG changes and regression of neurologi-
cal symptoms were observed. The authors con-
cluded that the «burst-suppression» pattern could
be reversible on adequate treatment even in low
consciousness with deep coma [65].

Withdrawal Syndrome

Even when used for therapeutic purposes,
drug discontinuation can cause withdrawal syn-
drome, hence baclofen cessation should not be
abrupt and follow a gradual dose reduction pattern.
The main symptoms of withdrawal syndrome are
increased anxiety and sleep disturbances. In mild
withdrawal syndrome insomnia, irritability, sudden
mood swings are registered, in moderate with-
drawal syndrome gastrointestinal disorders (ab-
dominal pain and discomfort, nausea), tachycar-
dia, excessive sweating, tremor of extremities, high
blood pressure, stool disorders, nausea, vomiting
can be seen.

In severe withdrawal syndrome, fever, overex-
citation, visual and tactile hallucinations, confu-
sion, delusions are observed. In some cases
seizures may occur. The signs and symptoms ap-
pear 4-24 hours after drug ingestion and reach their
peakin 1.5-2 days [66-74].

Signs and Symptoms of Overdose
and Acute Intoxication

In baclofen overdose the following signs and
symptoms can be observed: vomiting, lethargy,
confusion, impaired gait, dizziness, asthenia, dry
mouth. In some cases, there may be urine reten-
tion, constipation or diarrhea, collapse, euphoria,
fatigue, depression, paresthesia, myasthenia, myal-
gia, ataxia, tremor, nystagmus, accommodation
paresis, hallucinations, dysuria, enuresis, reduced
seizure threshold, seizures, mydriasis. Sometimes
baclofen treatment associates with an increase in
body weight. With prolonged use, this drug has he-
patotoxic effect [8-10].

Acute baclofen poisoning may be accompa-
nied by insomnia, as well as loss of consciousness,
coma [66] and respiratory problems. In addition,
dizziness, hallucinations and tachyarrhythmia [75],
accommodation disorders, loss of corneal reflex,
muscle hypotension and clonic seizures [76-77],
hyporeflexia, areflexia, bradycardia, peripheral va-
sodilatation, and anxiety may develop [78-79]. Hy-
pothermia, hypersalivation, nausea, vomiting, di-
arrhea, increase of LDH, ALT and AST levels are
possible. There is no specific antidote for acute ba-
clofen poisoning. Symptomatic and supportive
therapy (cardiovascular support and mechanical
ventilation) are recommended. Gastric lavage
should be performed with subsequent activated
charcoal administration. If necessary, saline laxa-
tives are used. Patients in coma require tracheal in-
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CPIH,Z[pOM OTMCHBbI

Jasxke Ipy IpUMEHEHNU! B TepalleBTUYECKUX
1IeJISIX OTMEHa Ipernapara MOYKeT BbI3BaTh aOCTH-
HEHTHBIU CHHIPOM, TIO3TOMY, OTKa3 oT bakaodena
JIOJIKEH TTPOXO/IUTH 110 YeTKOH CXeMeE C IIOCTENeH-
HBIM YMEHBLIIEHUEM JTO3UPOBKHU. OCHOBHBIMHU
IMpoABJIE€HUAMU a6CTI/IHeHTHOI'O CuHIpOMa
SIBJISIIOTCSI TIOBBIIIIEHHAST TPEBOYKHOCTD, HapyIIe-
Hue cHa. [Ipyu CHHIpOMeE OTMEHBI JIETKOU CTeTleH!
HabJTI0MAI0TCST 0ECCOHHUIIA, Pa3APaskUTETHbHOCTD,
peskue Iepenajbl HACTPOEHUs], yMEPEHHOU CTe-
IMEeHW — HapyHmIeHusd B KEJYOJOUYHO-KUIIIEYHOM
TpakTe (00J1b ¥ AUCKOMQOPT B JKUBOTE, TOIITHOTA),
TaxvKapusi, TOBBIIIEHHOE TIOTOOT/IeJIEHE, TPe-
MOp KOHEYHOCTEH, BBICOKOE apTepUaIbHOE JIaB-
JIEHUE, PACCTPOUCTBO CTYJIa, TOIITHOTA, PBOTA.

IIpu CUHIpPOME OTMEHBI TSIHKEJION CTENeHU
HaOJIIOTaeTCsT JIMXOPAAKa, IepeBo30yKIeHUE,
3PUTEJbHBIE U TAKTUJIbHBIE r'aJIJIIOIMUHAIINN, CITY-
TaHHOCTB CO3HaHWUsA, Opejl. B HEKOTOPBIX CIydasix
BO3MOYKHO TMOsIBJieHUE Cynopor. CUMIITOMBI
MMOSABJIAIOTCA Yepes 4—-24 yaca 11ocJjie mprema mnpe-
rmapara 4 JOCTUraloT CBOEro nmuka 4depes 1,5-2
CyTOK [66-74].

CHUMIITOMBI nepeao3npoBKrKUu
n OCTPOﬁ HHTOKCHURKAIINHN

ITpu nepenoauposke bakaodeHa BOSHUKAIOT
cJIeAyIoIIe CUMIITOMBI: PBOTA, COHJIMBOCTb, CITy-
TAaHHOCTb CO3HAHUSA, HapyllleHUe ITOXOAKHU, T0JIO-
BOKpY>KeHHe, aCTeHHUs, CyXOCThb BO PTYy. B HeKoTro-
PBIX C/Iy4Yasx BO3MOsKHA 3aJepsKKa MOYH, 3al0PbI
WUJIY uapesi, NajieHre apTepruaabHOro 1aBJjeHus,
atipopus, anarusi, Tenpeccusl, mapecTe3nu, Mua-
CTeHWs, MUAJITUs, aTaKCHUs, TPeMOp, HUCTArMm,
rnapes3 akKoOMOJAIM1, BOSHUKHOBEHUE TaJlJII0LM-
HAIW’, U3YpUsi, 9HypPe3, CHUKEHNE CYTOPOSKHOTO
1opora, cyoporu, Myuipras. lMiHorja npu repanuu
Bakmodenom oTMedaloT yBeTmdeHE MACChI TeJIa.
HpI/I AJIUTEJbHOM INPUMEHEHHUU I3TOT IIpenapar
OKasbIBaeT relaroToKCUYecKoe nercraue [8-10].

Octprle oTpaBiienuss bakigodeHOM MOTYT
COTIPOBOKIATHCSI OECCOHHUIIEH, a TAKIKE TTOTEPeE
CO3HaHUsA, KOMOH [66] 11 HapyIIeHNueM JbIXaHUs.
KpomMme Toro, MOryT pa3BUThCA FOJIOBOKPYsKEHUE,
raJuUIIOAHAIIMN U TAXUAPUTMUA [75], 0oTMEYaroTcsA
HapylIeHre aKKOMOJIAI[H, IOTEPsI KOPHEAJTbHOTO
pediiekca, MbITIIeyHasi TUTIOTOHUS W KJIOHWYE-
ckue cymoporu [76-77], runopedJiekcusi, aped-
Jexcusi, Opaaukapausi, mepudepudeckasi Ba3onu-
Jaramusi, TPEBOKHOCTb [78-79]. Bo03MOKHO
CHU’KeHNe TeMIlepaTyphl TeJsa, TurepcajuBalus,
TOIITHOTA, PBOTA, Auapes], MOBbIIIeHNEe YPOBHEN
JIIT, AnAT u AcAT. CientmprnaecKkuii aHTUIOT IPU
OCTPBIX OTpaBJIeHUSIX Bak/I0(PEeHOM OTCYTCTBYET.
[Tpu JeYeHn TAKUX OTPABJIEHUH pEKOMEHTOBaHA
CUMIITOMAaTuyecKasi U MojiepsKUBarolias Tepa-

tubation before gastric lavage. Cardiac and respira-
tory support should also be provided. In mild poi-
soning, adverse CNS effects (insomnia, respiratory
depression) can be corrected with intravenous
physostigmine administration. To accelerate ba-
clofen elimination, forced diuresis may be used
[80]. A slow intravenous administration of di-
azepam is indicated for seizures [8, 9].

The Interaction of Baclofen
with Other Drugs

Baclofen can be used as a single medication or
as part of combination treatment. In the latter case,
the drug interaction should be considered to avoid the
toxic effects [81]. In combination therapy with antihy-
pertensives of various groups, such as ACE inhibitors,
angiotensin Il receptor blockers, etc., baclofen can po-
tentiate their effects [8-10], which may prompt their
dose adjustment. If such combination is prescribed,
regular blood pressure control is required.

When ethanol and baclofen are taken to-
gether, a severe depression of CNS functions and
seizure development are possible [9-11].

Baclofen effect can be enhanced in interaction
with tricyclic antidepressants (amitriptyline), which
can cause significant reduction of muscle tone [10].

Simultaneous use of Baclofen with lithium
preparations may increase the patient’s motor ac-
tivity [8-10].

Drugs impairing the kidney function increase
the half-life of baclofen, which, in turn, may cause
toxic effects.

The depressant effect of benzodiazepines on
CNS may potentiate the effects of baclofen, causing
seizures [82].

In animal experiments, baclofen increased
dopamine metabolism, but in humans the concen-
tration of 5-hydroxyindol acetate or dopamine
metabolites in cerebrospinal fluid was not affected
by the drug. However, in patients with parkinson-
ism, simultaneous use of baclofen and levodopa,
may cause hallucinations, confusion, or excitation.

Baclofen prolongs the analgesia duration
when it is used together with fentanyl. Simultane-
ous administration of intrathecal baclofen and
anesthetics such as fentanyl and propofol may in-
crease the risk of cardiac dysfunction and seizures.

Conclusion

Baclofen is widely used in clinical practice, de-
spite serious, often life-threatening side effects.
Available studies failed to make definite conclu-
sions about the mechanisms of its toxic effect. In
order to completely understand the pathogenesis
of life-threatening conditions caused by baclofen,
further studies of molecular and cellular effects of
the drug, including genetic factors affecting its

metabolic transformations, are warranted.
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nus (mopjepskaHue ceplredHO-COCYAUCTOU aesi-
TesibHOCTH, VIBJI). [TalieHTy IPOMBIBAIOT KEJy-
JOK U Jal0T aKTUBUPOBAHHBIN yroJjb. B ciayuae
HEO0OXOIUMOCTH IIPUMEHSIIOT COJIEBbIE CJIa0u-
TesibHBIE. [locTpamaBIInM, HAXOAAIIMUMCS B KOMa-
TO3HOM COCTOSIHUH, I1epeJi IPOMBIBAHUEM SKeJIYI-
Ka TpeOyercsi wmHTyOanms Tpaxeu. IIpoBomAT
MepONPUATHUS IO NOAIep KaHUI0 (PYHKIIUH TbIXa-
TeJbHOU U CepAevHO-COCYIUCTON cucteM. ITpu
JIETKOM TE€YEeHWUMN OTpaBJeHUs IJisI KOPPEKIUU
HesKeJIaTeJIbHBIX sIBJIEHUH co cTtopoubl ITHC (6ec-
COHHUIIA, YTHETCHHUE IbIXaHUsI) PEKOMEHIYyeTCsA
BHYTPUBEHHOe BBejeHHe (PU30CTUTMUHA. [jia
YCKOpeHUs BeIBelleHus1 bakiogeHa u3 opranusma
BO3MO>KHO ITpUMeHeHne (hOpCUPOBAHHOTO AUYpe-
3a [80]. ITpu cymoporax mokKasaHO OCTOPOKHOE
BHYTpPUBEHHOE BBeJeHUe nuasernama [8, 9].

B3aumopeiicrBue 6akaogeHa
C IPyTUMH TpenapaTaMu

baksioeH MOKET HCIOIb30BaThCsI KaK
MOHOTIpeTnapaT U1 KaK 4acTh KOMOMHUPOBAHHOMN
Tepanuu. B TakoM ciy4yae TpebyeTcs OIleHUBaTh
Takoe B3anMMOJIEICTBHE BO N30eskaHNe Pa3BUTHUS
ToKcrm4eckux agdexron [81]. I[Tpu kKoMOUHUPO-
BaHHOM IIpyeMe C TMIIOTeH3UBHBIMH IIpernaparamu
pasaugHbIX rpymi (u-Al1®, 6;10KaTOpHI perenTo-
poB anruorenauHall u T. 1.) baknoden ycunusaet
ux apdekrt [8-10], B CBSI3U C ITUM MOKET BOSHUK-
HYTb HEOOXOIMMOCTh B KOPPEKIUH /103 TIOCTIEe]T-
Hux. [Ipy He0OXOAMMOCTH TpHEMa IMTOT0OHOH KOM-
buHarum 00s13aresieH KOHTPOJIb AJl.

IIpu coBMecTHOM nIpueMe aTaHoJsa u bakiio-
¢deHa BO3MOKHO pe3koe yrHeTeHUe (PyHKIUN
IIHC, ciiyyan pasdBuTtusa cygopor [9-11].

[Tpu B3anmopelictBuu bakiaogdeHa c TpUIUK-
JIMYECKUMHU aHTHUIelNpecCaHTaMUu (aMUTPUIITHU-
JIMH) BO3MOKHO ycuJsieHue ero addeKTa u 3Hauu-
TeJIbHOE CHUYKEHME MBIIIIeYHOro ToHyca [10].
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6. Hendry-Hofer T, Ng R, Witeof A., Mahon S., M.Brenner, Boss G., V. Be-
barta AReview on Ingested Cyanide: Risks, Clinical Presentation, Di-

OpHoBpeMeHHOe npuMeHeHue bakaodeHa ¢
COJISIMM JIUTHUSI MOSKET IIOBBIIIATh IBUTATEIbHYIO
AKTUBHOCTB nanueHTa [8—10].

[Ipenaparsl, HapymaoIye GyHKIUO I0YeK,
YBeJIMUMUBAIOT IEPUOJ, IIOJTYBbIBeAeHNsA baknaoge-
Ha, YTO, B CBOIO 0Yepe/Ib, MOKET SIBJIAATHCS IPUYH-
HO¥ BOBHUKHOBEHMUSI TOKCUUYECKUX 3D (PEKTOB.

Vrueramwlee neicTBre 0eH301ua3ellnHOB
Ha lITHC moskeT ycunuath s exTs baknaodena,
BBI3bIBAaA Cyoporu [82].

B skcnepumeHTax Ha >KUBOTHBIX baksioden
YBeJIMYUBAI MeTabdo/m3M JodaMUHA, OIHAKO Y
JIofied moJ BJAUSHUEM IpernapaTa KOHIeHTpalus
amerata 5-TUIPOKCUWHIOJA WM MeTabOoJIMTOB
JIOTIaMHPHA B CITTHHOMOS3TOBOH KHUIKOCTU HE MEHSI-
Jtack. Tem He MeHee, Y 00JIHHBIX C TAPKUHCOHU3MOM,
IpY OHOBpPEMeHHOM NpuMeHeHnu baksiodena u
JIEBOJONBI, BO3SMOKHO BOSHUKHOBEHME T'aJITIOIM-
HaIWH, CIIyTAHHOCTb CO3HAHUsI, BO30OYKIeHNE.

Baksoden mnpojasieBaeT aHaIbre3Wi0 IMIPU
npuMeHeHum dpeHTanmIa. OMHOBpEMEHHOE MPH-
MeHeHue baksodena i MHTpaTreKkaabHOTO Beie-
HUS ¥ TAKWX aHECTETUKOB, KaK (peHTaHUJI, TPOIIO-

¢osr, MoOKeT TOBBIIATH PHUCK Pa3BUTHUA
cepliedHOM NTUC(YHKIMU U CYAOPOT.
3akarouenue

BarstoeH mmpoko mpuMeHseTCsI B KIIMHITYe-
CKOH IIPaKTHKe, HECMOTPSI Ha CEPhe3HbIe, 3a4aCTYIO
SKU3HEYTPOsKAOIIMe, T060YHbIe 3 eKThI. MHOTO-
YHCJIEHHBIE NCCTIEIOBAHNS HE TI03BOJISTIOT CIIEIaTh
OJTHO3HAYHBIX BHIBOJIOB O MEXAHM3MAaX €r0 TOKCH-
YecKoro AeicTBus. [ Toro, YToObI MOJTHOCTHIO
PAaCKpPBITh TATOTeHe3 OMACHBIX JIJIs1 )KU3HH COCTOSI-
HUI TpU NprMeHeHnn baksiodena Tpebyercs nasib-
Helilliee N3y4eHne MOJIEKYISPHBIX U KJIETOYHBIX
a(pdexrToB MaHHOTO ITpenapara, B TOM YHCJIE C y4e-
TOM reHeTUYECKUX (DAaKTOPOB, OTIPEIEJISTIONTIX 0CO-
OeHHOCTH ero MeTab0sIM3Ma B OpTraHU3Me.
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