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Pe3rome

Ilenas ucciaenoBanus. KauecTBeHHasi U KOJIMYECTBEHHAs OIleHKA TUCTOMOP(OJIOTNYeCKUX U3MEHEHNH
B JIETKUX IIPU OCTPBIX OTPaBJIeHUsIX 6akI0(eHoM 1 ero KoMOMHaNMeN B TOH ke JJ03€ C 9TAaHOJIOM 4Yepes 3
Jaca I10CJIe OTPaBJICHUS.

MarepuaJjibl 1 METOABL. JKCIIEPUMEHT ITPOBOMJIH Ha 15 KpbIcax-camiax iuHuu Wistar maccoii 290-350 1.
u Bo3pactoM 20 HeJesb. JKUBOTHBIX pacnpenenan Ha 3 TPyIIbl 10 5 Y)KUBOTHBIX: KOHTPOJIbHAs Ipyma —
WHTaKTHBIE KPBICHL; 1-51 TpyIiia — KPBICH], IT0JIyyaBIre 6akjao(deH B BUjie MOHOIIpeniapara; 2-s1 rpymnmna —
KPBICBI, I10JTy4YaBIlIe KOMOUHAIMIO Oaka0(peHa U 9TaHOoJIa.

BakJioeH BBOAMIN TTEpOPAJIBHO B 103€ 85 MI'/KT MacChl 3KUBOTHOTO I10]] HAPKO30M (xsiopoJiasa), 40%
9TAHOJI B J103€ 7 MJI/KI MacChl 3KUBOTHOT'O BBOAMJIU C TOH ke 10301 OaksiodeHa nepopaibHo. JKUBOTHBIX
BCeX I'PyNI BBIBOAUIN U3 9KCIIEPUMEHTA Yyepe3 3 yaca IyTeM Ilepelo3UPOBKU Hapko3a. Ob6pasibl TKaHU
JIETKUX KCCJIeI0BaId METOIOM CBETOBOM MUKPOCKOIINHU C UCIIOJIb30BAHUEM BUI€0CHCTEMBI IIPU yBeJIMYe-
Huu x400. O1leHUBa/IU cJjleyIolre THCTOJIOTHYeCKe IPU3HAKU: HapylleHre KpoBooOpaIieHus (I10JIHO-
KPOBHE KallWJIJIAPOB X BEHYJI, KDOBOU3JIUAHUS B MEKaIbBeOJIsApHbIE [IePErOpOJKHU, KPOBOUIJIMAHUS B aJIb-
BEOJIbI, CJIaJPK), HAJIN4YMe aTe/IeKTa30B U TUCTeJeKTa30B, aM(pu3eMbl, KJIeTOUHOHN peaknuu (yBeJudeHue
4yycsia JeHKOIUTOB Ha TEPPUTOPUU MEKATbBEOJISIPHBIX [IEPETOPOIOK), YTOJIIIEHNEe MeyKaIbBeOJIsIPHBIX I1e-
PeropojoK 3a cueT OTeKa, CIyIIMBAaHNE dIIUTENNS B IPOCBET OPOHXOB. VI3Mepsiyiu JuaMeTp ajibBeoJI U TOJI-
LIHY MeXKaJIbBEOJIAPHBIX IIEPETOPOIOK.

Pe3yasrarsl. Uepes 3 yaca 1iocsie BBeleHUsA Oaka0(deHa B JIETKUX BbISIBU/IN HapyllleHre KpoBooOpaiiie-
HUA (IIOJITHOKPOBUSA BEHYJI U KalIMJIJIAPOB, KPOBOUBJINAHUA B MEKaJIbBEOJIIPHBIE IIEPErOPOIKH, CIAIK), I10-
siBJIeHre aM(U3eMBI, aTejIeKTa30B U JUCTEEeKTA30B U KJIETOUHYIO peakIuio (MHQUIBTpaIys MesKaabBeo-
JIIPHBIX [IePErOopoioK JefikoruTamu). Bo 2-ii rpymnime sKMBOTHBIX Yepe3 3 yaca 00Hapy>KUJIU HapylleHue
KpOoBOOOparieHusi (IoJTHOKPOBHE BEHYJI U KallUJLJISIPOB, CIapKa), 9M(Pu3eMy, aTejIeKTa3bl U TUCTeJeKTasbl,
KJIETOYHYIO PeaKInIo (MH(PUIBTpAIys JIEMKOIIUTaMM), a TAKKE CEKPET B IpocBeTe OpoHxuoJI. B 1-i rpymne,
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Clinical and Experimental Studies

JIUaMeTp aJTbBE0JI OBLJ CTAaTUCTUYECKH 3HAYMMO OOJIBITE, YeM B KOHTPOJIBHOM U 2-# TPYIIAX, a TOJIIITHA
MesKaJIbBEOJISIPHBIX IIEPEropoIoK, HAITPOTHUB, MEHbITIEe. Bo 2-1 rpytine fuamMeTp aabBeoJT ObLIT CTaTUCTUIECKH
3HAYNMO MEHBIIIE, YeM B 1-1 rpy1ie, HO OOJIbIIE, YeM B KOHTPOJIFHOH. TOJIIIIHA MeKaTbBEOSIPHBIX ITepe-
TOPOJIOK BO 2-1 TPyIITTie ObLIA CTAaTUCTUYECKU 3HAYMMO OOJIBITIE, YeM B KOHTPOJIBHOM U 1-# TpyIImax.

3akJrouenmue. [Ipy BBeieHNN 6akaodeHa 1 ero KOMOMHAIIUY C 9TAaHOJIOM B JIETKUX PA3BUBAETCS KOM-
TVIEKC OOIIENaTOIOIMYECKUX IIPOIECCOB: PACCTPOMCTBO KPOBOOOpaIIeHNs (BeHYIAPHOE U KallUJJISIpPHOE
TTOJTHOKPOBHE, CJIATK), TOBHIIIIEHNE IPOHUIIAEMOCTH COCY/IOB B YCJIOBUSX PA3BUBAIOIIEHCsI TUIIOKCUH, MH-
uBTpanysa MesKaTbBEOJISIPHBIX IIEPETOPOIOK JTeHKouTaMu. Mopdoioruieckrie i3MeHEeHHSI MOTYT OBITh
WCIIOJTb30BaHBI JIJIsI OIEHKHU CTeTIeH! BBIPa’KeHHOCTH OOIIeNaToIOIMYeCKIX IIPOIIeCCOB IIPY OTPaBJIEHIHN
6arI0(PeHOM 1 eT0 COUYeTaHHEM C ITAHOJIOM M YCTaHOBJIEHHSI YCJIOBUH eTo TefCTBHUA (MOHOIIperapar, KOM-
OMHAINS C 9TAHOJIOM).

Knaroueevte cnoea: barnogden; nezkue; 2ucmomopgonoutieckue UsMeHeHus; ompasieHue
Kouduukr naTepecoB. KOHDIMKT MHTEPECOB OTCYTCTBYET.

Summary

The aim of the study: to assess the lung histopathology in acute intoxication with baclofen alone and its
combination with alcohol (in the same dose) 3 hours after the ingestion.

Materials and methods. The study was performed on 15 male Wistar rats weighing 290-350 g and aged 20
weeks. The animals were divided into 3 groups, 5 animals each: control group that included intact rats; Group
1 composed of rats received baclofen alone; Group 2 that included rats received a combination of baclofen
and ethanol. Baclofen was administered orally at a dose of 85 mg/kg animal weight under anesthesia (chlo-
ralose), and 40% ethanol, 7 ml/kg animal weight, was orally administered along with baclofen at the same
dose. Animals of all groups were sacrificed after 3 hours by overdosing anesthetic agent. Lung tissue samples
were examined by light microscopy using a video system at x400 magnification. The following histological
characteristics were evaluated: circulatory disorders (engorged capillaries and venules, hemorrhages in inter-
alveolar septa and alveoli, sludge), atelectasis (including partial), emphysema, cellular response (increased
WBGCs in the interalveolar septal area), thickening of interalveolar septa due to edema, epithelial desquamation
into bronchial lumen. The diameter of alveoli and thickness of interalveolar septa were measured.

Results. Three hours after the baclofen administration, circulatory disorders in the lungs (engorged venules
and capillaries, hemorrhages in the interalveolar septa, sludge), emphysema, atelectasis (complete and partial)
as well as cellular response (leucocyte infiltration of interalveolar septa) were detected. In the Group 2, baclofen
resulted in circulatory disorders (engorged venules and capillaries, sludge), emphysema, atelectasis (complete
and incomplete), cellular response (infiltration with leukocytes), as well as fluid in the lumen of bronchioles.
In Group 1, the alveolar diameter was significantly larger than in the control group and Group 2, while the
thickness of the interalveolar septa was lower. In group 2, alveolar diameter was significantly less than in group
1, but still greater than in the control group. The thickness of the interalveolar septa in group 2 was significantly
greater than in the control group and group 1.

Conclusion. After administration of baclofen alone and in combination with ethanol, the following alter-
ations were found in the lungs: circulation disorders (venular and capillary engorgement, sludge), increased
vascular permeability because of developing hypoxia, leukocyte infiltration of interalveolar septa. The moni-
toring of morphological alterations may aid in evaluating the severity of pathological processes in intoxication
with baclofen alone and in combination with ethanol and in determining the method of intoxication (baclofen
alone or in combination with ethanol).

Keywords: baclofen; lungs; histopathological changes; intoxication
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OTpaBJiieHus1 CTaOMITLHO 3aHUMAIOT OJHY U3
BeAyIINX TO3UIIUI B CTPYKType HaCUJIbCTBEHHON
cmepru [1-5].

B mocsiemHee BpeMsi OTMedYaloT OOJIBIIIOE
YHCJIO OTPaBJIeHUI MUOpeakCaHTOM Oakrjode-
HOM (TOPTOBBIE HA3BAHUS — JILOpe3aJ, OaKJo-
can). C XuUMUY€eCKOU TOYKH 3PEHUS ITOT IIperma-
paT He WMeeT CXOACTBA C  JIPYyTUMU
MHOpeJIaKCaHTaMU U IIPeJICTaBJIsIeT coboi OeTa-
p-x10pdeHNTBFHOE TPOU3BOTHOE OTHOTO M3 TOP-

Intoxications have consistently held one of the
leading positions among violent death causes [1-5].

Recently, many poisonings with the muscle re-
laxant baclofen have been reported. This drug is
chemically different from other muscle relaxants
and represents a beta-p-chlorophenyl derivative of
an inhibitory neurotransmitter GABA (gamma-
aminobutyric acid) [6-8].

Baclofen has a strong psychoactive effect and

can be abused by mostly young drug addicts [9-11].
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MO3HBIX HelpomeaguaropoB — [AMK (ramma-
aMHUHOMACJISTHOM KUCJIOTHI) [6-8].

Baksoden obsagaer BbIpaskeHHBIM IICUXO0-
AKTUBHBIM 3(P(PEKTOM U MOKET SABJATHCA 00h-
€KTOM 3JI0yTIOTPeOIeHNST Y HAPKO3aBUCUMBIX JIHI]
IIPEUMYIIECTBEHHO MOJIOLO0r0 Bo3dpacra [9-11].

Baksioden qocTaTouHO IMIUPOKO IPUMEHSIET-
Cs1 B KJIMHUYECKOU nipakTuke [12]. B nepopanbHO
¢dopme aTOT mpemapara MOKa3aH MaIueHTaM C
paccesiHHbIM CKJIEPO30M, BbIPAYKEHHOU MBbIIIIEY-
HOHM CIMAaCTUYHOCTHIO, @ TAK)KE MPU Pa3JIUUHBIX
3aboJsieBaHUAX CHOMHHOTO MO3Ta  (OITyXOJIH,
nH@EKITMOHHBIE 3a00J1€BaHUS, TPABMbI, OCTPBIE
HapyIIeHusi MO3TrOBOTO KpoBooOparieHus). B
pAle UCCIelOBaHUN MMOKas3aHO, 4YTO OakJIodeH
3P erTHUBEH ITPU JIEUEHUHN AIIUEHTOB, CTPAJIAI0-
KX aJkoroau3dmMom [13-23] u JILIT [24-25].

MexaHusM gercTBUs H6akIodeHa ocTaercs
He JI0 KOHIIA BbIACHEeHHBIM. [TokasaHo, 4To OaKJjI0-
¢eH yrHetTaeT MOHOCHUHAIITUYECKUE U IIOJIHUCHU-
HalTH4ecKre pedeKchl, CHUKaeT BO30yIUMOCTb
raMMa-MOTOHEHPOHOB, YTO OOYCJIOBJIUBAET €ro
MUOpeJIakcupymolllee aelicTue [25].

[TpumeHenne Oaka0geHa COMPSIPKEHO C BBICO-
KUM PUCKOM Pa3BUTHSI TOOOYHBIX peakItuii. [Tpu ero
MIPUMEHEHNN JasKe B TePAaleBTUYeCKUX 103aX BO3-
MOSKHO BO3HMKHOBEHHE BU3YaJIbHBIX U CJIyXOBBIX
raJuTIOIMHALINHI, Pa3BUTHE TPEBOYKHOCTU U SMOITHO-
HAJIbHOH JIAOMIbHOCTH; HapyIIeHre (PyHKITUH cep-
JIeYHO-COCYIMCTON CUCTEMBI, pe3Koe CHUsKeHue AJl
BIUIOTH /IO KoJuiarica, HapymieHne paborsl "KKT
(13ykora, CHUKEHWE NepUCTAJIBTUKU, TOIITHOTA,
PBOTA), IUIJIONHXSA, COHJIUBOCTD, allaTUsl, MUTPEHB;
CHIDKeHHe anmeTuTa. MHorma npu JieueHnu OaKJjIo-
(¢eHOM BO3MOSKHO yBeJIMUeHHue Macchl Teqa. [Ipu
IUTATEJIFHOM TIpUMeHeHUH 6aKI0(heH MOKET OKa-
3bIBATh I'eIaTOTOKCHMYECKOoe AecTBueE (7, 8].

OcTphle orpaBsieHuss 6akaI0(peHOM MOTYT
OBITH KaK CJIEACTBUEM CIyYalHOU ITepe03UpPOB-
KM, TaK U CyUIIAJAJIbHOIO IOBEIEHUA U KPUMU-
HaJbHBIX AeHcTBUM. Takue NHTOKCUKAUU MOTYT
COIIPOBOKATHCA OECCOHHUIIEH, CITyTAaHHOCTBIO
CO3HaHUs, KOMOU [26] 1 HapylIeHueM JbIXaHUs,
rOJIOBOKPYsKEHHEM, TPEBOKHOCTBIO, II0SIBJICHUEM
Tra/ITIONMHAIUN ¥ TaXUapUTMUH [27], Tunepcastm-
BallMH, TOIIHOTHI, PBOTHI, nuapen. Kpome Toro,
BO3MOJKHO HapylleHHe aKKOMOoJaluW, yTpara
KOpHeaJIbHOT0 pedJieKca, MbIllleqHasi TUTIOTOHUS,
KJIOHMYecCKue cynoporu [28-29], runopedJiekcus,
apednercus. Hab/1ioma0Tcss HapyIeHus co CTO-
POHBI CEPAEYHO-COCYIUCTOMN CUCTEMBI: OpaguKap-
nusi, nepudepudeckas Badogusaaramnus [30-31].
CrnenmnduyecKkruii aHTUIOT MPU OCTPHIX UHTOKCH-
Kanusax 6arIogeHoM OTCyTCTBYeT. [Ipu jJedeHnn
TaKUX OTPaBJIEHUI peKOMEeHJ0BaHa CUMIITOMATH -
4JecKas Tepanus (IIogepskaHnue CepaedHo-Ccocy-
IHUCcTOM nesaresibHOCTH, IBJI).

J1o HacToAIIEero BpeMeH!U MmaToreHes OCTPhIX
oTpaBJIeHUH 0aKJIOPEHOM OCTAETCS N3YYEHHBIM

Baclofen is widely used in clinical prac-
tice [12]. Its oral form is indicated for patients with
multiple sclerosis, severe muscle spasticity, and
various spinal cord diseases (tumors, infections, in-
juries, acute circulatory disorders). Several studies
have shown that baclofen is effective in the treat-
ment of patients with alcoholism [13-23] and cere-
bral palsy [24-25].

The mechanism of action of baclofen remains
incompletely understood. Baclofen has been
shown to inhibit monosynaptic and polysynaptic
reflexes, reduce excitability of gamma-motoneu-
rons, which underlies its myorelaxant effect [25].

The use of baclofen is associated with a high
risk of adverse reactions. When using it even in
therapeutic doses, visual and auditory hallucina-
tions, as well as anxiety and emotional lability,
cardiovascular dysfunction, a severe drop in BP
up to collapse, GI disturbances (heartburn, re-
duced peristalsis, nausea, vomiting), diplopia,
lethargy, fatigue, migraine, reduced appetite may
occur. During treatment with baclofen, an in-
crease in body weight may be observed. Under
prolonged use, Baclofen possesses a hepatotoxic
effect [7, 8].

Acute baclofen intoxication can result from
accidental overdose as well as from suicidal be-
havior and criminal acts. Such intoxications may
be accompanied by insomnia, confusion,
coma [26] and respiratory disorders, dizziness,
anxiety, hallucinations and tachyarrhythmia [27],
hypersalivation, nausea, vomiting, diarrhea. Ac-
comodation disorders, corneal reflex loss, muscle
hypotonia, clonic convulsions [28-29], hypore-
flexia, areflexia are also possible. Cardiovascular
system disorders such as bradycardia, peripheral
vasodilation can be observed [30-31]. There is no
specific antidote in acute baclofen poisoning.
Symptomatic therapy (cardiovascular support,
mechanical ventilation if needed) is recom-
mended in such cases.

Currently, the pathogenesis of acute baclofen
poisoning remains insufficiently studied, mecha-
nism of death is also not fully elucidated. As of
today, the data on the results of studies detailing the
therapeutic and toxic effects of Baclofen are frag-
mentary and presented in a few publications [32].
One of target organs in baclofen poisoning are
lungs. Meanwhile, there are no data on lung
histopathological changes in baclofen poisoning.

The aim of the study was to assess the
histopathological changes in the lungs 3 hours after
acute poisoning with baclofen and its combination
at the same dose with ethanol in rats.

Materials and Methods

The experiment was performed on 15 male Wistar
rats weighing 290-350 g and aged 20 weeks, divided into
3 groups (5 animals in each).

GENERAL REANIMATOLOGY, 2021, 17; 2
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HEeJ0CTAaTOYHO, TaHATOTeHe3 B TAKUX CJydasix
Tak)Ke BBISICHEH He 10 KOHI[A. Ha ceroHs naHHble
0 pe3yJIBTaTax uCCaeq0BaHNH, TIOAPOOHO PACKPHI-
BAIOIIUX TepaleBTUYECKHNe U TOKCUYECKUe
addexThl 6ara0(peHa, pa3po3HeHbI U MPEeICTaAB-
JIEHBbI OTHeJbHbIMU paboramu [32]. OgHUM U3
OpraHoB-MUIIIEHeH [IPU OTPABJIEHUSAX 9TUM IIpe-
1aparoM sIBJISIIOTCS JIeTKue. B To ske BpeMs naH-
HbIe 0 MOP(OJIOTUYECKUX U3MEHEHUAX B JIETKUX
IIpH OTpaBJieHuM baki1o(eHoM OTCyTCTBYIOT.
lenbp wucciienoBaHusi — KadeCTBEHHasl U
KOJINYeCTBEHHAsl OlleHKa rucroMopdgoJsiornye-
CKUX U3MEHEeHUH B JIETKUX IIPU OCTPBIX OTPaBJie-
HUAX 6aKJI0(EHOM U ero KOMOWHAIIMEH B TOH JKe
Jl03€ C 3TAaHOJIOM Yepes 3 yaca I1ocJje OTpaBJIeHus.

MarepuaJa u MeToabI

IKCIIEPUMEHT IIPOBOAWIIN Ha 15 KpbICax-caMIiax
auaun Wistar maccoit 290-350 r. u Bo3pacTtom 20 He-
JleJIb, pacIpeie/IeHHbIX Ha 3 TPYNIIBI (110 5 sKUBOTHBIX B
KasKJI0M).

CopnepskaHue SKIBOTHBIX ¥ PabOTY C HUMHU IIPOBO-
JIWJIA B COOTBETCTBUM € mprukadom Munagpasa CCCP Ne
755 ot 12.08.1977 1. u EBpomneiickoii KonBeHnuei o 3a-
IIUTE ITO3BOHOYHBIX KUBOTHBIX, UCIIOIb3YEMBbIX I
9KCIIEpUMEHTOB WJIM B UHBIX Hay4YHBIX 1eJax (Ctpac-
Oypr, 18.03.1986 1.).

BaksiodeH 1 ero KOMOMHAIHIO C 9TAHOJIOM BBO-
JIUJTY TI0]] OOIIIMIM HapKO30M (XJIOpoJIasa) yepes KeJry-
JIOYHBIA 30H]I.

Beigesnuiu cienyomye rpynbl )KUBOTHBIX:

® KOHTPOJIbHAA (71=5) — YKUBOTHBIE, I10JIyYaBIIIe
na3oronndeckuii pacrsop NaCl us pacuera 10 MJj1/Kr, HO
He TI0JTy4YaBIIIiie HU 9TaHOJIa, HU OakIo(eHa.

¢ l-arpynmna (n=5) — KUBOTHBIE, IIOJyYaBIINe
6arsodeH B 103e 85 MI'/KI' B IBOTOHIMYECKOM PacTBOpe
NaCl, npogo/KUTeNbHOCTb 9KCIIEpUMeHTa 3 yaca.

e 2-grpynma (n=5) — KUBOTHBIE, II0Jy4YaBIIne
6akJio(eH B mo3e 85 Mr/Kr B pactBope 40% sTaHOJI1a U3
pacyera 7 MJI/ KT, IPOAOJIKUTEIBHOCTD 9KCIIEPUMEHTa
3 yaca.

IocJie BBeieHNA IPeIapaToB sKUBOTHBIX BBIBOAUIIN
13 HapKO3a U OCTaBJ/IAVIA B BUBAPUU B YCJIOBUSIX CBOOOL-
HOTO JIOCTYTIA K BoJe, HO Oe3 muiy. Yepes 3 waca yKUBOT-
HbBIX BBIBOIAJIA U3 OIIBITA ITyTEM IIePeI03NPOBKYU HAPKO3a.

Jlerkue purcupoBasin B 10% HelTpasibsHOM op-
MaJiuHe U 3ajuBaJju B napaduH. M3roraBjanBanu ru-
CTOJIOTMYECKHe CPe3bl TOIINHON 5 MKM, HAHOCHUJIN Ha
NpeJMeTHBIE CTeKJ/Ia U OKpalluBa/Id eMaTOKCUJINHOM
¥ 303WHOM. Jlajiee mpenaparbl KCCJIeL0BAIA METOA0M
CBETOBOU MUKpOCcKonuu Ha MuUKpockone Nikon Eclipse
E-400 c Bugmeocucremoii Ha ocCHOBe kaMepbl Watec 221S
(Anonus) npu yBennuennu x400. OueHnBaIM HAJIUINE
CJIEAYIONINX IPU3HAKOB: PACCTPOMCTBA KPOBOOOpate-
HUA (IOJTHOKPOBYE KAlIUJIJIAPOB U BEHYJI, KPOBOU3JIUA-
HUA B ME€)KaJIbBEOJIAPHbBIE IEPErOPOIKH, KPOBOU3JINA-
HUA B aJbBEOJIbl, HaJW4YME CJaJyKa), HaJu4dnue
areJIeKTa30B U AUCTEeIeKTa30B, 9M(PU3EMBbI, KI€TOYHON
peakiuu (yBeJryeHHe Y1C/Ia JIeHKOIIUTOB Ha TEPPUTO-
pUH MeKaJIbBEOJIAPHBIX IIEPErOPOJOK), CIAyIIUBAHUA
9IIUTENIVS B IPOCBET OPOHXOB.

Jl711 OLleHKYM 3HAQYMMOCTH IOSABJICHUSA TOTO WU
WHOI'0 TUCTOJIOTMYECKOr0 IIpU3HaKa I10J1b30BaJIA KpU-

The animals were kept and handled in accordance
with the Order of the Ministry of Public Health of the
USSR No 755 of August 12, 1977 and the European Con-
vention for the Protection of Vertebrate Animals used for
experiments or other scientific purposes (Strasburg,
March 18, 1986).

Baclofen and its combination with ethanol were
administered under general anesthesia (chloralose)
through a gastric tube.

The animals were divided into the following
groups:

e control (n=5) which included animals that re-
ceived normal saline 10 ml/kg and neither ethanol nor
baclofen

e group 1 (n=5) comprising animals receiving ba-
clofen 85 mg/kg in normal saline solution with the exper-
iment duration of 3 hours

e group 2 (n=5) which consisted of animals re-
ceiving baclofen 85 mg/kg in ethanol 40% 7 ml/kg with
the experiment duration of 3 hours.

After drug administration, the animals were recov-
ered from anesthesia and left in the vivarium with free
access to water, but without food. After 3 hours, the ani-
mals were sacrificed by overdosing with anesthetic.

Lungs were fixated in 10% neutral formalin and
embedded in paraffin. Histological sections of 5 pm
thickness were prepared, placed on slides and stained
with hematoxylin and eosin. Then the preparations
were examined by light microscopy using a Nikon
Eclipse E-400 microscope with a video system based
on a Watec 221S camera (Japan) at x400 magnifica-
tion. The following signs were assessed: circulatory
disorders (capillary and venular engorgement, hem-
orrhages in interalveolar septa, hemorrhages in alve-
oli, sludge), atelectasis (complete and partial), emphy-
sema, cellular response (increased WBCs in
interalveolar septa), epithelial desquamation in the
bronchial lumen.

Fisher's criterion was used to assess the signifi-
cance of a particular histological sign. The sign was con-
sidered significant if it was absent in one group and ap-
peared in 4 or 5 cases in another.

Lung tissue morphometric study was performed.
The diameter of alveoli and thickness of interalveolar
septa were measured. Each histological specimen was
studied in 10 vision fields. The results of morphometric
study were processed using MS Excel and Statistica soft-
ware. Arithmetic mean and standard deviation were cal-
culated.

Results and Discussion

No histopathological changes in the lungs
were noted in animals of the control group.

Three hours after administration of baclofen
85 mg/kg, circulatory disturbances (venular and
capillary engorgement, sludge (Fig. 1, a), emphy-
sema (Fig. 1, b), atelectasis (complete and incom-
plete), and cellular response (leucocyte infiltration
of interalveolar septa), as well as thickening of in-
teralveolar septa due to edema (Fig. 1, ¢) were con-
sidered significant.

In the lungs of Group 2 animals treated with
a combination of baclofen 85 mg/kg and
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Tepuil Puiiepa. [losgB/ieHne IpU3HaKa CYUUTAIN 3HAUU-
MBIM IIPH €r0 OTCYTCTBUU B OJHOM I'PYIIIle U [I0SIBJIEHUN
B 4 1 5 cy4yasx B APyrou.

ITpoBenu MopdomeTpruueckoe HCCIeJ0BAHNE
TKaHU JIeTKoro. MaMepsanu quaMeTp aabBeoJs U TOJ-
IIMHY MeKaJIbBEeOJIIPHBIX I1Ieperopofok. Kaskapiil ru-
CTOJIOTMYECKU ITpenapaT udydasnu B 10 101X 3peHus.
PeaysisraThl MOP(OMETPHYECKOT0 NCCIeI0OBAaHNs 00pa-
6arsiBasy B mporpamMmax MS Excel u Statistica. Paccun-
TBIBAJIM CpeJjHee apudMeTHYecKoe U CpeiHee KBaapa-
TUYHOE OTKJIOHEHUE.

Pe3ysnbrarhl U 00Cy:K/A€HHE

VY SKMBOTHBIX KOHTPOJIbHOU I'PYIIIIBI [1ATOJIO-
THYECKUX USMEHEHUH B JIETKUX HE OTMETHUJIH.

Yepes 3 yaca mocJie BBeeHUs bakaodeHa (B
J103e 85 MI'/KI') CTaTUCTUYECKN 3HAUMMbIM CUUTAJIN
Ha/IM4Yue HapylIeHn KpoBooOpaIeHus (IoJIHO-
KPOBUA BEHYJI U KaUJLJIAPOB, cjIagka (puc. 1, a),
nosiBjieHus1 aMpusemsbl (puc. 1, b), aTejIeKTa30B U
JIACTeJIEKTa30B U KJIETOYHYIO peaKIuio (MH(MUIIBT-
palysi MeskaIbBeoJISIPHBIX IEPETOPOIOK JIEHKOITH-
TaMM), a TaKKe yTOJIIIEHUsI MesKaJabBeOoJAPHBIX
IIeperopoiok 3a cuer oreka (puc. 1, o).

B Jjierkux sKkUBOTHBIX 2-1 TPYIIIBL, IOJIy4YaB-
mUX KoMOUHAIUIo 6akyiodeHa (B mo3e 85 Mr/Kr)
u aTtaHoJa (7 mJ/Kr 40% aTaHoJ1a), CTaTUCTUYE-
CKU 3HAUYMMBIM CUMTAJU HAJIW4YWe HApYIIeHUuH
KpoBooOpaieHuss (IOJTHOKPOBUS BeHYJ WU
KanuJIJasIpoB, cJaajska), aM(u3eMbl, arejeKTa-
30B M [JIMCTEJIEKTa30B, KJETOYHOU peakIiuu
(MHUIBTPALMIO JTEUKOIIUTAMU), a TAK)KE HaJIU-
4Yre ceKpeTa B IPOCBeTe OPOHXUOJI (PUC. 2), 4ero
He HaOJIoTau B 1-1 rpymme.

Pesysisrarel MOpOMETPUIECKOTO UCCJIENI0-
BaHUSA aJIbBEOJI M Me3KaJIbBEOJIAPHBIX IIEPETOPO-
TIOK MIPEeCTaBUIN B TaOJIHIIE.

W3 TabIMIIbI BUTHO, YTO Y KPBIC 1-1 TPYIIITHI,
MTOJTy4aBIINX OakI0(eH N30JIUPOBAHHO, TUAMETP
aJIbBE0JI ObLJI CTATUCTUYECKHU 3HAYMMO OOJIbIIIE,
4yeM B KOHTPOJIbHOU U 2-Ii Ipylnax, a TOJIIUHA
MesKaJbBEOJIIPHBIX IE€PEeropofoK, HAIMpPOTHUB,
MeHBbIIIE.

Y SKMBOTHBIX 2-1 TPYIIIBI, TOJIyYaBIINX KOM-
buHanuio 6axaodeHa 1 aTaHOJIa, JUAMETP aIbBe-
0J1 OBLJI CTATUCTUYECKU 3HAYMMO 00JIbIIle, YeEM B
KOHTPOJIBHOU TpyIlle, HO MeHbllle, 4eM B 1-i
rpyunie. ToJiyHa MeyKaJIbBeOIsIpHBIX IIeperopo-
JTOK B 9TOM TpyIIire Oblyia CTaTUCTUYECKHA 3HAYUMO
0oJIbIIIe, YeM B TpyIITie KOHTPOJIS U 1-i rpymIe.

W3BecTHO, uTO OakI0(DeH He OKA3bIBAET IIPSI-
MOT'O TOKCUY€ECKOTO IEMCTBUS Ha OPOHXU U JIETKUE.
TeM He MeHee, OH yCHUJIMBaeT IIPECUHANITUYECKYIO
0J10Ka Ty HEPBHBIX IMITYJIHCOB, OEPYIIFX CBOE Hava-
JI0 B CHMUHHOM MO3Te. JTO0, B CBOIO OUepelb, TPUBO-
JUT K yTHETEHWIO VX Ilepefadyu. B pesyisrare cHU-
sKaeTcd HamnpsiKeHWe MBIIII], B TOM YHuCjIe U
Me)kpebepHBIX. VX upeamepHOe paccjabJieHue
MOJKET NPUBOAUTH K 3aTPYLHEHUIO NbIXaHUA C

Puc. 1. IIpenapar jJ1erkoro KpsIchl 1-i rpynnel (6akiaodeH,
85 Mr/Kr).

Fig. 1. Rat lung specimen (animal from Group 1, baclofen, 85
mg/kg weight).

Note. a — sludge; b — emphysema, thin interalveolar septa in
the emphysema area; c— interalveolar septa thickening due to
edema, leucocyte infiltration of interalveolar septa. Magnifica-
tion x400. Hematoxylin and eosin staining.

IIpumeyuanue. a— cramk; b— ambusema. FICTOHYeHNE MesK-
JIbBEOJIAPHBIX IEPETOPOJOK B 30HE 9M(HU3EMBIL. € — YTOJIIIIe-
HUEe Me)KaJbBeOJISIPHBIX IIEPEropoJoK 3a CYeT oTeka. MH-
uIIBTpaIysa MeKaTbBeOJIAPHBIX TEPErOPOIOK JIEHKOIUTAMI.
a, b, c— yBennvenue 400. OkpanvBaHye TeMaTOKCUINHOM 1
903UHOM.
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JlnameTp ajbBeoJI U TOJMIIIUHA Me;KATbBEOIIPHBIX IEPErOPoAoK (M+m).
Alveolar diameter and interalveolar septa thickness (M+m).

Parameter Values in groups

Control 1 2
Alveolar diameter, pm 42.9+11.1 72.8+19.5* 49.0+16.4**
Interalveolar septa thickness, pm 7.72+2.08 4.36+1.11* 12.12+2.44%*

Note. Considered statistically significant at P<0.01: *— difference between Group 1 and the controls, Group 1 and Group 2; ** — dif-

ference between Group 2 and controls, Group 2 and Group 1.

IIpumeuanwue. Values in groups — 3HavyeHus B rpynmnax; alveolar diameter — guameTp anbBeoJs; interalveolar septa thickness —
TOJIIIIMHA MEeKAIbBEOJIAPHBIX ITIeperopoaok. CTaTUCTUYeCKH 3HAYUMO IpH p<0,01: * — oTaudne 1-if IPyNIIBI OT KOHTPOJIBHOMN
U 2-i rpyni; 1 u 2; ** — oTiiu4ne 2-# TPYIIIbI OT KOHTPOJIBHOM U 1-U rpymiIL.

Puc. 2. Jlerkoe KpbICHI 2-if rpymnnsbl (0akaogen, 85 Mr/kr+
40% aTaHoJIa 7 MJI/KT).

Fig. 2. Rat lung specimen (animal from Group 2, baclofen 85
mg/kg + ethanol 40% 7 ml/kg).

Note. Fluid in the lumen of the bronchiole. Magnification x400.
Hematoxylin and eosin staining.

ITpumeuanue. Cekper B IPOCBETE GPOHXHOJIBI. YBeJIHYEHUE
400. OkpamIMBaHHe reMaTOKCHJIMHOM H 903HHOM.

IOCJIeIIOMKUM pasBUTHEM rMIIOKCUU. Kpome Toro,
0co00T0 BHUMAHMSA 3aCTYKUBAIOT 3P (PEKTHI OT
crumysianuu [AMKa- penenrtopoB Ha NIAAKYI0 MycC-
KyJ1aTypy OpOHXOB ¥ Ha Jierkue. COTIaCHO JaHHBIM
Jureparypsl, aronuctsl TAMKa-penentopoB BbI3bI-
BAIOT COKpAIIleHNeE [TIaJKOH MyCKY/IaTypbl OpOHXOB
1 OPOHXHOJI, YTO, B CBOIO OYEPE/H, COITPOBOSK/IAET-
Cs CIIa3MOM U 3aTpyJHEHUEM IbIxaHusd [33, 34]. XoTa
Oakm0odeH U ABJISIETCA CETEKTUBHBIM arOHUCTOM
TAMKb-periennTopoB, B BBICOKUX J03aX OH MOSKET
BbI3bIBaTh cTuMynAanuio u I'AMKa-penentopos.
[Tomo6HbIH 3 (heKT MBI HAOJTIOIATIN B 00EMX 9KCITe-
PUMEHTAJIBHBIX rpynnax («0arsoden» u «darJo-
(eH+3TaHOJ»). B JIerKuX OJONBITHBIX KUBOTHBIX
00€erX MOIOBITHBIX TPYIIT HAbTI0AaIN aM(pU3EMY.
V YKUBOTHBIX 2-U TPYIIIBI, TOJTyYaBIINX KOMOMHA-
1o 6akstopeHa 1 3TaH0JIa, CTATHICTIYECKY 3HAYNMO
DOJTBIIIE TOMTIIIMHA MEYKATHBEOJIIPHBIX IEPETOPOIOK,
YTO CBSI3AHO C OOJIBITIEN BHIPAKEHHOCTHIO OTEKA.
BosnukHOBeHUE Takoro adeKrTa, BOSMOKHO, CBSI-
3aHO C JONOJIHUTE/IbHBIM BJIMHUEM 9TaHOJIa.

B yC/10BHAX TMIIOKCUHA TOBBIIIAETCA COCYIH-
CTO-TKaHeBasi IPOHUIIaeMOCTh. Kpome Toro, OB1710

ethanol, 40% 7 ml/kg, circulatory disturbances
(venular and capillary engorgement, sludge),
emphysema, atelectasis (complete and incom-
plete), cellular response (leucocyte infiltration),
as well as fluid in the bronchiolar lumen (Fig. 2)
were considered significant, which was not ob-
served in Group 1.

The results of morphometric study of alveoli
and interalveolar septa are presented in the table.

The table shows that in Group 1, which re-
ceived baclofen alone, the alveolar diameter was
significantly greater than in the control group and
Group 2, while the thickness of the interalveolar
septa, by contrast, was less.

Group 2 animals receiving baclofen and
ethanol combination had significantly larger alve-
olar diameter than in the control group, but smaller
than in Group 1 which received only baclofen. The
thickness of the interalveolar septa in this group
was significantly greater than in the control group
and Group 1 receiving baclofen.

Baclofen is known to have no direct toxic ef-
fect on the bronchi and lungs. However, it in-
creases presynaptic blockade of nerve impulses
originating in the spinal cord. This, in turn, in-
hibits their transmission. As a result, the tone of
muscles, including the intercostal ones, de-
creases. Their excessive relaxation can lead to
breathing difficulties followed by hypoxia. Be-
sides, effects of GABA receptor stimulation on
bronchial smooth muscles and lungs are worth
special attention. According to the literature,
GABA A receptor agonists cause contraction of
bronchial and bronchiolar smooth muscles ac-
companied by spasm and breathing difficul-
ties [33, 34]. Although baclofen is a selective ago-
nist of GABA B receptors, it can also cause
stimulation of GABA A receptors at high doses.
This effect was observed in both experimental
groups («baclofen» and «baclofen+ethanol»). Em-
physema was observed in the lungs of the exper-
imental animals in both groups. In Group 2, re-
ceiving a combination of baclofen and ethanol,
the thickness of the interalveolar septa was signif-
icantly greater, which is associated with more se-
vere edema. This effect could be due to the addi-
tional effect of ethanol.
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II0OKA3aHOo, YTO COCYAUCTO-TKaHeBas IIpOHULAe-
MOCTb yBeJr4uBaercs npu crumynsanuu TAMRa-
peuenTtopoB [35], YTO Tak)Ke IOATBEPKAAETCA
pes3yJbraTaMy HallluX 9KCIIEPUMEHTOB. Y TOJIIIe-
HUE MeKaJIbBEOJISIDHBIX MEePeropojoK 3a CYeT
oTeKa HabJTI0IaId B 00enX 9KCIIepUMeHTATbHBIX

rpymnmnax.
3arJaoueHnue

ITpu BBeneHnu 6akaogeHa 1 ero KOMOMHAIN
C 9TAHOJIOM Pa3BUBAETCS KOMIIJIEKC OOIIEeIaToJIo-
TUYECKHX ITPOIIECCOB B JIETKHX: PACCTPONCTBO KPO-
BOOOpareHns (BeHyIAPHOE U KauJJIsIPHOE TT0JI-
HOKPOBUE, CJaIK), TOBBIIIEHNE TPOHUIIAEMOCTH
COCYIIOB B yCJIOBUSX Pa3BUBAIOIIENCS TUITOKCHUH,
WH(UIBTPAIUS MEKATHBEOJISIPHBIX IIEPETOPOIOK
JeiikonuTamMu. MopdoJiorudeckue W3MeHEeHUs
MOTYT OBITh UCIIOJIb30BAHBI JJIsI OIIEHKH CTEIIeHN
BBIPAYKEHHOCTU 0OIIEITaTOIOTTYEeCKUX ITPOIIECCOB
MIPY OTPaBJIEHNH DAaKI0(EHOM U €T0 COYETAaHUEM C
9TAHOJIOM U YCTAHOBJIEHUS YCJIOBUH €T0 IeHCTBUS
(MOHOTIpernapar, KOMOMHAITUS C 9TAHOJIOM).
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Under hypoxia, vascular and tissue perme-
ability increases. Moreover, the vascular and tissue
permeability has been shown to increase under the
stimulation of GABA A receptors [35], which is also
confirmed by our results. Edema-associated thick-
ening of the interalveolar septa was observed in
both experimental groups.

Conclusion

After administration of baclofen, alone or in
a combination with ethanol, histopathological
alterations that included circulatory disorders
(venular and capillary congestion, sludge), in-
creased vascular permeability in the context of
hypoxia, leukocyte infiltration of inter-alveolar
septa, developed in the lungs. Morphological al-
terations monitoring may aid to assess the sever-
ity of pathological changes due to baclofen in-
toxication alone or in combination with ethanol
and identify the method of poisoning (baclofen
alone or in combination with ethanol).
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