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CraTbs NOCBSIIEHA U3YyYCHUIO OCTPON TOKCHMYHOCTHU 3KCTpakTa mapmenuu Omyxnatomeil (Parmelia vagans).
OmnbIThl OBUTH IIPOBEICHBI Ha 3-X MECAYHBIX OeJbIX HEeIMHEHHBIX Kpblcax-camuax Maccoi 170-180 r. Kprics
ObIIM pacTpefeNeHbl Mo TpynmaM Mo 6 ocolei: KOHTPONbHAs TPYINa, KOTopas Modydyaaa HHTParacTpaibHoO
OJHOKpAaTHO BOAY OYMINEHHYIO, M ONBITHBIE, KOTOPHIM BBOAWIM OJHOKPAaTHO BHYTPHXKEIYHOYHO SKCTPAKT
P. vagans B no3ax 100, 500, 1000, 2000 mr/kr maccsl Tena. M3ydeHne ocTpoil TOKCHYHOCTH JKCTpakrta P.
vagans TI0Ka3aJjio, YTO OH OTHOCHTCS K TPYIIIIe YMEPEHHO-TOKCUYHBIX BEIECTB M M03BOJIMIIA onpenenuTs LDs,
kxak 2000 MI/KT, 9TO aKTyaJH3HpOBAIO AAIbHEHIINE HCCIETOBAHMS XUMUUSCKOTO aHaIN3a U OMOJIOTHIECKOH
aKTUBHOCTH P. vagans ¢ LeNbI0 N3Y4eHUs] MEXaHU3Ma TOKCHUECKOTO BO3JEHCTBHSL.

Knrouegvie cnoga: octpas TOKCHIHOCTb, IMIIAWHUKY, Parmelia vagans, THOEIb 5KMBOTHBIX, MOy IeTaIbHAs 103a.

BBEJIEHUE

[IpuponHbie WCTOYHWMKHM W3aBHA HCIIONB30BAIMCH B KayecTBE JIEKAPCTBEHHBIX
cpenctB. Ha ceromusanrauii 1eHb 0K0JI0 25 % NeKapCTBEHHBIX MPENapaToB IMOJYICHBI Ha
OCHOBE TIPUPOIHOTO CHIPhSI, PACTYIIUH HHTEPEC K KOTOPOMY OOYCIIOBICH XMMHYECKUM
pa3HoOOOpa3reM ¥ YHUBEPCATBHOCTHIO, HE COMOCTABHUMBIMH C CHHTETHYCCKUMH
cpencTtBamMu. B KkauecTBe CHIpbS UIA JIGKAPCTBEHHBIX IIPEIapaToB MOTYT OBITh
PacCMOTPEHBI  JHINAWHUKK, TPEJCTABISIONINE COOOW CIOKHBIE CHMOMOTHYECKHE
accolyanuu MEXIy MHUKOOMOHTOM (TpuOoM) u (OTOOMOHTOM (BOJOPOCIBIO WU
nmuanobakrepueit) [1, 2]. Mcnonp3oBaHWe JIUIIAWHWKOB B MEIWIIMHE OCHOBAHO Ha WX
YHUKQJIbHOM XHMHYECKOM COCTaB€, I/Ie OCHOBHYIO MacCy OHMOJOTHYECKH aKTHBHBIX
BEIICCTB COCTABIISIFOT ()EHOJbHBIC COCIMHEHUS U JHMIIAHHUKOBBIE KUCIOTHI (YCHHUHOBASI,
9BEpHOBas, JI00ApOBas, BYJBIIMHOBAsS M Jp.), YTO OOBSICHIET pPaCIPOCTPAHEHHOCTH
MpPUMEHEHUS WX B HApOAHOW MEOWIIMHE B KadecTBe IMPOTHBOMHUKPOOHOTO,
OPOTUBOTPHOKOBOTO M NpOTHUBOBHpYcHOro cpeactBa [3-5]. OcoOwiii  uHTEpeEC
npencrapistor [lapmenuessie (Parmeliaceae) — omHO W3 Hauboyiee W3YYCHHBIX U
pacrpocTpaHeHHBIX CEMEMCTB JTUXCHU3UPOBAHHBIX TPUOOB, HacuuThIBaromiee 6omee 2500
BuAoB. lccrmemoBaHusi mMoKaszanW, YTO pa3iMyYHBIC BUABI MapMeNdd, B TOM YHCIE U
IIMPOKO PACIpPOCTpaHeHHas mnapMmenus Onyxnatomas (Parmelia vagans), o0mamaroT
IIUPOKUM  CIIEKTpPOM  (papMaKomOTH4ecKoro  ACWCTBUSA,  BKIOYas, HapsIay C
TIEPEYNCIIEHHBIMU BUaMH aKTUBHOCTH, TPOTHBOBOCTIAIUTENIbHYIO, TIPOTHBOOITYXO0JIEBYIO,
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aHaJIBTe3UPYIONIYIO, KAPOTIOHKAIOIIYIO, ITATOTOKCHIECKYIO U Ap. [6-8]. B ycimoBusx in
Vitro yCTaHOBJIEHBI aHTHOKCHIAHTHBIE CBOICTBA HEKOTOPHIX BHIOB llapMenmeBbIx, 4TO
CBSI3BIBAIOT C BBHICOKHM COJIep kaHneM (eHOJBHBIX coenHeHni. HenaBaue uccnenoBanus
JloKa3alld  Halu4yue y  TOpeICTaBUTENCH  JUIIAWHUKOB  THIOJUIUAEMHYECKOrO,
THUTIOTITUKEMHYECKOT0, TaCTPOMPOTEKTOPHOTO M KapAHOMPOTEKTOPHOTO HeHCTBUSA [9].
BrieynoMsHyTeie TaHHBIE, CBHUACTEIBCTBYIOT O TOM, YTO MHOTHE JUIIAHUKU
cemeiictBa Parmeliaceae M WX TPUPOJHBIC COCIUHCHHS MPEICTABISIOT OCOOBIN
(hapMakoJIIOTHUECKH MHTEpEC M TOTCHIUAIBHYIO KIMHHYSCKYIO 3Ha4uMocTh. OJIHAaKo,
OOJIEIITUHCTBO WICCIICIOBAHNI TIPOBEICHBI B YCIOBHUAX in Vitro W TOCTOBEPHBIX CBEICHUI
0 U3YYCHHUIO TOKCUYHOCTH M 0€30MaCHOCTH JTUIIAHHIUKOB HEJJOCTATOYHO.

B cBa3m ¢ dYem menpi0 JAHHOTO WCCIEAOBAaHUS SBUJIOCH H3YYEHHE OCTPOH
TOKCUYHOCTH JKCTpaKTa P. vagans.

MATEPUAJIBI U METO/IbI

B kadecTtBe 0OBEKTa HCCIENOBAaHUS BBICTYINAN OSKCTPAKT cioeBumy P. vagans,
MOJIYYCHHBI B COOTHOIMECHUH 1:10 METOAOM BHUXPEBOW 3KCTPAKIIUH, C ITOCICTYIONTAM
yAaJeHueM dKCTpareHTa Ha poranuoHHoM ucnapurene Hei-VAP Value G3 (I'epmanus), B
KaueCcTBE KOTOPOIO UCIONIBb30BaNIU CIIUPT 3TUIO0BBINA 90 %.

OnbIThl OBUTM TPOBEAEHBI HAa 3-X MECSYHBIX OeNbIX HETWHEHHBIX KpbhICaxX-camIlax
Maccoid 170-180 r. Bce MaHumymsiuMy C KMBOTHBIMH INPOBOJMIN B COOTBETCTBUHU C
TpeboBanmsiMu upextuBsl EBpomneiickoro mapiaamenta u Coseta EBpomeiickoro corosa
10 OXpaHe >KUBOTHBIX, MCIOJB3yeMbIX B HaydHbIX meimsax (2010/63/EU), mpaBuiamwu,
NPUHATHIMA  «MeEXIyHapOTHOW KOHBEHIIMEH 110 3al[UTe IO3BOHOYHBIX >KUBOTHBIX,
UCIIOJIb3YEMBIX JUIS OKCIIEPUMEHTANBHBIX W HAay4YHbIX nenel» (CtpacOypr, 1986). Kprics
OBLTH pacIpenelicHbI TI0 TPYIIIaM Mo 6 ocoOel: KOHTPOJIbHAS TPyIIa, KOTOpas IojryJaja
WHTpAracTpalibHO OIHOKPAaTHO BOAY OYHINEHHYIO, W OINBITHBIE, KOTOPHIM BBOJWIH
OJIHOKPATHO BHYTPIDKEIYAOYHO IKCTpakT P. vagans B nozax 100, 500, 1000, 2000 mr/kr
Macchl Tena.

Jlns M3ydeHust KapTHHBI OCTPOUM TOKCUYHOCTH B TeUeHHE 14 THEH omeHMBaNM o0Iee
COCTOSIHME >KMBOTHBIX, IIEPCTHBIA MOKPOB, AMIMETUT, AUHAMUKY MOKA3aHHUS MAacCChl Tena,
MU3MEHEHUS B NIOBEJICHUH, PEAKIIUIO Ha 3BYKOBBIE, CBETOBBIE U TAKTUIIBHBIE Pa3paKUTEITN
U TUOENs JKWBOTHBIX. Peakmust Ha 3BYKOBBIE pa3IpakKUTENH OLEHUBANACh IyTEM
BHE3AITHOTO PE3KOr0 CTyKa IO KIETKE, B pe3ysibTaTe Yero oOpaijajd BHUMaHUE Ha
B3/lparuBaHuE >KUBOTHOTO; pEaklUs Ha CBETOBOM pa3fpaKUTelb — IyTEM OCBELECHUS
riaza (OHAPUKOM ¥ HAOIIOJCHUEM 32 CMBIKAHMEM BEK; TAKTWJIBHYIO YYBCTBHUTEIHHOCTh
OLIEHUBAJIM IYTEM CXKaTuUsl MPUKOPHEBOM yactu xBocrta. llocie 3aBeplieHus
9KCIEPUMEHTA KUBOTHBIX MOJIBEPTaI 3BTAHA3HH C COOJIIOJICHUEM BCEX THUECKUX HOPM,
1ocjie 4Yero aHaIW3UpOBalCh TreMarojormdeckue (OOWIMiA aHamM3 KpPOBH) U
MaKpPOCKOITMYECKHE MOKa3aTeln BHYTPEHHUX OPTaHOB (TOJIOBHOW MO3T, CEpAIle, JETKHE,
TIEYeHb, CeJe3€HKa, KEeIyIOK W KUIIEYHHUK), a UMEHHO pa3Mephl, HAJIHMYUE TeMOpparui,
3po3uil.

CTaTuCTHYECKYIO 00paboOTKy  TMOJYYEHHBIX  pPE3yJAbTATOB  HCCICAOBAHMS
OCYIIeCTBISUTH ¢ moMombio «StatTech» (Poccwst), MCTONB3ys I ONECHKH pPa3IHInid
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HemapaMeTpUiecKuil Kputepuid MaHHa—YUTHU. YPOBEHb CTaTUCTUYECKOM 3HAYMMOCTU
pasnuuuii B rpynmnax cpaBHeHus oneHuBanu mpu p<0,05.

PE3YJIBTATBI U OBCYKIEHUE

[TommydeHHbIe pe3yabTaThl TO3BOJIMIN OMPEAETUTH MapaMeTPhl OCTPONH TOKCHYHOCTH
9KCTpaKTa MmapMeNnu Onyxaaromed. Tak, B Tpymie )KUBOTHBIX, OTYYaBIINX OJHOKPATHO
MHTparacTpajbHO 3KCTPakT P. vagans B po3ax ot 100 o 500 Mr/kr He OBIIO OTMEUEHO
MPOSIBJICHUA TOKCUYHOCTH M THOENH KpbhIC. Bec XUBOTHBIX W TeMaTOJOTHYECKUE
MOKA3aTeN He WMENH CTATUCTHUYECKH 3HAYMMBIX OTIMYWN OT KOHTPOJBHBIX 3HAYCHHU.
[Ipu npoBeneHNH MaKpOCKOIMHMYECKOTO aHaIM3a BHYTPEHHHX OPraHoB (TOJOBHOM MO3T,
cepie, JIerKue, NeueHb, CeNe3eHKa, JKeIyI0K U KUIIECYHUK) KUBOTHBIX TakKKe HE OBILIO
YCTaHOBJIEHO CTAaTUCTHYECKU 3HAYUMBIX OTKJIIOHEHUH B CPABHEHUH C KOHTPOJIEM.

ITocne BBeneHus ucciemyemMoro 3kcTpakTa B mo3ax 10002000 mr/kr gepes 2 9 mocie
BBEACHHUS y KPHIC OTMEYAJOCh CHIKCHUE JBUTATEIbHONW aKTUBHOCTH, OOIIee yrHETCHHE
HapacTayo: XUBOTHBIE MEPECTaId pearnpoBaTh Ha 3BYKOBBIC, 3pUTEIbHbBIE U TAKTUIHHBIE
pasapaxurenu. Kpbicel cTany MeHbIe MoTpedasTh KOpM U Boay. B rpymre, moxyunBmen
1000 mr/kr sKcTpakTa, Bce HaOJIOAaeMble M3MEHEHUs NPUILIM B HOPMY Ha 3 CYyTKH,
anmeTuT BoccTaHoBWICA. B rpymnme, nomyumBmed 2000 MI/KT 3KCTpakTa, W3MEHEHHS
COXPAHSJIUCHh HA MPOTHKEHUH 7-MU JTHEH, alllleTHT OCTaBajcid CHIDKEHHBIM. K KoHITy 5-x
CYTOK Y KPBIC OBLIO 3a()MKCHPOBAHO 4 JIETaJbHBIX UCX0Ja, YTO cocTaBmiio 6oaee 60 % ot
YHCJICHHOCTH Trpymmbl. llaromoroaHaroMuyeckoe HCCIIEAOBAaHUE II0KA3al0 HAIUYHe
KPOBOUBIHUSHHUN B TOJIOBHOM MO3T€, JIETKHX, IEYCHH.

AHanu3 JUHAMUAKH MaccChl Tella IMOKa3aj, YTO B TPYIIE KPBIC, TOXYIHBIINX SKCTPAKT
B 03¢ 1000 mr/kr, Ha 7-€ CyTKHM Macca Teia yMeHblwiack Ha 25 % (p<0,05) u Ha 14-¢
cyTkd — Ha 29 % (p<0,05) Mo OTHONIICHWIO K KOHTPOJHHBIM 3HAYCHHUSIM, TOTJa Kak
BBeneHne B o3¢ 2000 MI/Kr criocoOCTBOBAIO CHIKEHHUIO MAacChl Tella Ha 7-€ CYTKH Ha
32 % (p<0,05) u Ha 14-e cytku Ha 37 % (p<0,05).

AHanmu3 reMaToJOrMUeCKNX M3MEHEHHH IMoKa3all, YTO BBEACHUE HKCTPAKTa B J103aX
1000 u 2000 MI/KT IPUBOANT K CHIDKCHUIO KOJMYIECTBA SPUTPOLIUTOB U JICHKOIMTOB Ha 22
u 17 %, 37 u 31 % (p<0,05), COOTBETCTBEHHO MO CPAaBHCHHUIO C KOHTPOJBHOU TpYMION
YKUBOTHBIX.

IIpm maromoroaHaTOMHYECKOM BCKPBITHM KPBIC OIBITHBIX TPYMI, [OJyYaBIINX
9kcTpakT B go3ax 100 m 500 Mr/Kr, BUAMMBIX W3MEHEHWN BHYTPEHHUX OpPTaHOB IPHU
MaKpOCKOITMYECKOM aHaju3€ He YCTAHOBJIECHO. B Tpynme >KMBOTHBIX, MOMYYaBIINX
uccaeayeMblit akeTpakT B go3¢ 1000 MI/KT yCTaHOBJICHO YBEITWYCHHE MACCHI CEJIC3CHKHU
Ha 24 % (p<0,05) Mo OTHOMICHUIO K KOHTPOJIHHBIM 3HaUeHUAM. [Ipy BBEICHUH DKCTPaKTa
B go3e 2000 wmr/kr ObUIM YCTaHOBJIECHBl TI'€MOpPPAarMYeCKHe W3MEHEHHs B JIETKUX,
CIIM3UCTON 000JIOYKE KEeMyaKa U TOJICTOTO KHILIEYHHKA, YBEIUICHUE MACCHI CEJIC3€HKH U
nedenu Ha 46 % u 39 % (p<0,01) COOTBETCTBEHHO B CPAaBHEHHUH C KOHTPOJIEM.

OrmeHKa OCTPOH TOKCHYHOCTH dKCTpakTa P. vagans Tokasaia, 9To JaHHBIH dKCTPaKT
OTHOCHUTCSI K TPYIIE YMEPEHHO-TOKCHYHBIX BEIIECTB (TUTHEHHYECKas KiacCupUKaIus
SITOB) M TIO3BOJIMJIA OTIPEACIUTE ToTyseTanbayio 103y (LDsg) kak 2000 mr/kT.

[lomyuenHsle pe3ynbTaThl CBUAECTEIBCTBYIOT O BO3MOXKHOM TEMOJIMTHIECKOM
JOEHCTBUM OKCTpakTa P. vagans, TPOSBICHUSIMH KOTOPOTO SBIISIOTCS CHIDKEHHE
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KOJIMYECTBA SPUTPOLIMTOB M HATMYHME KPOBOU3IUSIHUI, UTO BEPOATHO CBA3AHO C HATUINEM
B COCTaBE JINIIAHHUKOB TPUTEPIICHOBBIX TJIMKO3HU/IOB U JINIIAHHUKOBBIX KHCIOT, KOTOPHIE
B OOJBLION KOHLEHTPALWN CIIOCOOHBI BBI3BIBATH LIUTOCTATHYECKUI M TE€MOIUTHYECKHUN
addexTsl 2, 8].

3AK/IIOYEHHUE

Takum 00pa3oM, U3ydeHUE OCTPON TOKCUYHOCTHU IKCTPAKTA MAPMETTHH Ok Taromeit
(P. vagans) mokasajo, 4TO OH OTHOCHUTCS K IPYIIE YMEPEHHO-TOKCHUYHBIX BEIIECTB M
mo3Bommwiia ompenenut LDsy kak 2000 MI/Kr, 9TO akTyaJn3upoOBajo JaJbHEHIINE
UCCJICJIOBAHUST XUMHYECKOTO aHAIM3a U OMOJOTHYECKOW aKTHBHOCTH P. vagans ¢ UENbio
U3YYCHUSI MEXaHU3Ma TOKCHUYECKOTO BO3ICHCTBHSL.
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DETERMINATION OF ACUTE TOXICITY OF PARMELIA VAGANS NYL.
EXTRACT
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Natural sources have long been used as medicines, the growing interest in which is
due to chemical diversity and versatility, not comparable to synthetic agents. Lichens of
the Parmeliaceae family can be considered as raw materials for medicinal preparations.
The aim is to study the acute toxicity of the extract of Parmelia vagans. The object of the
study was the extract of P. vagans rhizomes obtained at a ratio of 1:10 by vortex
extraction, followed by removal of the extractant on a rotary evaporator Hei-VAP Value
G3 (Germany), as which 90% ethyl alcohol was used.

Experiments were performed on 3-month-old white non-linear male rats weighing
170-180 g. The rats were distributed into groups of 6 individuals each: control group,
which received intragastrically once purified water, and experimental rats, which were
administered once intragastrically with P. vagans extract at doses of 100, 500, 1000, 2000
mg/kg body weight.

To study the picture of acute toxicity during 14 days, the general condition of
animals, hair cover, appetite, dynamics of body weight indication, changes in behaviour,
reaction to sound, light and tactile stimuli and death of animals were evaluated. Reaction
to sound stimuli was evaluated by a sudden sharp knock on the cage, as a result of which
attention was paid to the flinching of the animal; reaction to light stimuli was evaluated by
illuminating the eye with a torch and observing eyelid closure; tactile sensitivity was
evaluated by compressing the root part of the tail. After completion of the experiment, the
animals were euthanised in compliance with all ethical norms, after which haematological
(general blood analysis) and macroscopic parameters of internal organs (brain, heart,
lungs, liver, spleen, stomach and intestines) were analysed, namely, size, presence of
haemorrhages, erosions.

An assessment of the acute toxicity of P. vagans extract showed that this extract
belongs to the group of moderately toxic substances (hygienic classification of poisons)
and allowed determining the half-year dose as 2000 mg/kg. Thus, the study of the acute
toxicity of the extract of P. vagans showed that it belongs to the group of moderately toxic
substances and allowed us to determine LDs, as 2000 mg/kg, which actualized further
studies of chemical analysis and biological activity of P. vagans in order to study the
mechanism of toxic effects.

Keywords: acute toxicity, lichens, Parmelia vagans, death of animals, half-year dose.
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