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OHpe,Z[eJIeHI/Ie MHUKPOJJICEMEHTOB-IIOJIJIOTAHTOB 1 TOKCUYHOCTHU
N3BJIE€UYECHUHN U3 PaA3/INYHbBIX OPraHoOB MCAYHHIIbI MATKOMN

J.C. Kpyriios, B.B. Besinuko, K.U. Epmios

@I'BOY BO «Hoegocubupckuil 2ocydapcmeeHHblil mMeduyuHckuil ynugepcumem» Muxadpasa Poccuu, Hosocubupck,
Poccus

AHHOTAIINA

BBengenwue. Meayuuna markas (Pulmonaria mollis) — MHOTOJIETHEE KOPHEBHUIITHOE TEMUKPUNITOGUTHOE pacre-
HUe, Me30bUTHBIN 3deMepons], UMEIOIUH TUIUKINIECKOe PA3BUTHE. B CBA3H ¢ 5TUM BBIAEJIAIOT TPH BUJA CHIPBS: KOP-
HeBHUIA U KopHU — Pulmonariae rhizomata et radices, TpaBy (reHepaTtuBHbIl nober) — Pulmonariae herba n auctbs
(BereratuBHbIe) — Pulmonariae folia. ®uTomnpemnaparsl, oJydYeHHbIE U3 HUX, UMEIOT Pa3/INYHOE JIEHCTBUE, ITO3BOJISIOIIEE
paccMaTpuBaTh UX KaK IIEPCIEKTHBHOE ChIPbe VI UCIIOIb30BaHuA B hurorepanuu. OJTHAKO pacTeHHe MOMKET COZEPKATh
HE TOJIPKO 3JIEMEHTHI-TOKCUKAHTBI, HO ¥ F€lIATOTOKCHYHbIE IIIPPOIH3UUHOBbIE AJIKAIOU/IBL.

Il e 1 b . OmupejesieHre OCTPOU TOKCUYHOCTH M3BJIEYEHUN U3 PA3HBIX OPraHOB MEAYHHIbI MATKON Ha JIabOpaTOPHBIX
SKMBOTHBIX 1N VIVO.

MaTepuasnb U MeTOJ/Jbl. BKkadecTBe 00bEKTOB UCCIETOBAHMUs OB HCIIOJIH30BAHBI OPTAaHbl MeTYHUIIbI
MATKOMU, TMpom3pacramoieli B cocHoBoM 6opy B KosbiBaHckoMm patione HoBocubupckoin obisactu. CojepikaHre
MUKPO3JIEMEHTOB-TOKCUKAHTOB (As, Cd, Pb, Hg, Be, Sr, Sb, Tl u U) B chIpbe OIpeeIsiii METO/IOM Macc-CIEKTPOCKOIINH C
WHYKTUBHO-CBA3aHHOU IJIa3MOH. VI3ydeHne OCTPOH TOKCHYHOCTY ITPOBOAYUIN Ha 60 I0JI0BO3PENBIX OesIbIX HEMHOPEs -
HBIX MbIIIax ctoka CD-1 u 20 kpsicax Bucrap.

PesyanbTartsl . ComepikaHre MUKPO3JIEMEHTOB-TOKCUKAHTOB B ChIPhE 0KA3aJI0Ch HIKE JIOMYCTUMBIX HOPM. Mak-
CHUMAaJIbHO BO3MOJKHbIE JO3UPOBKHU CYXUX IKCTPAKTOB FeHEPATUBHBIX MOOETOB, BET€TATUBHBIX JINCThEB U KOPHEH, BBEZIEH-
HBIX MBIIIIAM U KPbICAM BHYTPUIKEJIYIOUHO, HE OKA3bIBAIM TOKCUYECKOTO JIEHCTBUS HA OPTAHU3M »KUBOTHBIX IIPU HAOJTIO-
JIEHUU 32 HUMU B T€UeHUeE 14 JHEH.

BoiBOBI. B pazmuuHbIXx MOP(OJIOTHUECKUX BU/IaX JIEKAPCTBEHHOTO PACTUTEJIBHOTO ChIpbsi Pulmonaria mollis ankano-
U7l IIPUCYTCTBYIOT B CJIEZIOBBIX KOJIMYECTBAX, & CO/IEPIKAHUE BJIEMEHTOB-TOKCUKAHTOB HE BBIXOWT 32 IIPE/EIbl HOPM.
OTcyTCTBHE TOKCUYHOCTH ¥ CyMMAapHOTO U3BJIEYEHUs U3 F€HEPATUBHBIX IIOOETOB B COUETAHUH C PAHEE YCTAHOBJIEHHOMN
AHTHAHEMUYECKOW AKTHMBHOCTHIO MO3BOJIIET PACCMATPUBATh Chipbe Pulmonariae herba B xadyecTBe MEPCHIEKTHBHOTO
HMCTOYHHUKA JIJIA CO3/IaHMsA GUTONPENAPATOB /IS TEPATTUY AHEMHUYECKHUX COCTOSTHUH.

Kaoueswte caosa: Pulmonaria mollis, muppoIu3uAMHOBbIE aJTKAIOU/IbI, MUKPO3JIEMEHThI-TOKCUKAHTBI, TOKCUIHOCTb.

O0pasen murtupoBanuna: Kpyrinos /[.C., Beauuko B.B., EpmoB K.U. OmnpenesieHre MHUKPO3JIEMEHTOB-
TOJUTIOTAHTOB ¥ TOKCUYHOCTH U3BJIEUEHUH U3 PA3IMYHBIX OPTaHOB MeAyHHITBI MATKOH // Journal of Siberian Medical
Sciences. 2025;9(1):87-97. DOI: 10.31549/2542-1174-2025-9-1-87-97

Determination of toxic trace elements and toxicity of extracts
from different organs of Pulmonaria mollis

D.S. Kruglov, V.V. Velichko, K.I. Ershov

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT
Introduction. Pulmonaria mollis is a perennial rhizomatous hemicryptophytic plant, a mesophytic ephem-
eroid with a dicyclic development. In this regard, three types of raw materials are distinguished: rhizomes and roots — Pul-
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monariae rhizomata et radices, grass (reproductive shoot) — Pulmonariae herba, and leaves (vegetative) — Pulmonariae
folia. Phytopreparations from different organs of Pulmonaria mollis have different effects, allowing to consider them as
promising raw materials for use in phytotherapy. However, the plant may contain not only toxic elements, but also hepa-
totoxic pyrrolizidine alkaloids.

A i m . Determination of acute toxicity of extracts from different organs of Pulmonaria mollis in laboratory animals in
vivo.

Materials and meth ods. Theorgansof Pulmonaria mollis, which grows in a pine forest in the Kolyvan-
sky district of the Novosibirsk region, were used as objects of research. The content of toxic trace elements (As, Cd, Pb, Hg,
Be, Sr, Sb, Tl, and U) in the raw materials was determined by inductively coupled plasma mass spectroscopy. Acute toxicity
was studied on 60 mature outbred albino mice (CD-1) and 20 Wistar rats.

R e sults. Thecontent of trace toxic elements in the raw materials turned out to be below acceptable standards. The
maximal dosages of dry extracts of reproductive shoots, vegetative leaves and roots administered intragastrically to mice
and rats did not have toxic effect on the animals during a 14-day follow-up.

Conclusion. Indifferent morphological types of medicinal raw materials of Pulmonaria mollis, alkaloids are
present in trace amounts, and the content of trace toxic elements does not exceed the reference range. The absence of tox-
icity in the total extract from reproductive shoots, combined with the previously revealed anti-anemic activity, makes it
possible to consider Pulmonariae herba raw materials as a promising source for development of preparations for the phy-
totherapy of anemic conditions.

Keywords: Pulmonaria mollis, pyrrolizidine alkaloids, toxic trace elements, toxicity.
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BBEJIEHUE

Menayuuna msarkasi (Pulmonaria (P.) mollis Wulf.
ex Hornem.) — MHOroJsIeTHee KOPHEBUIITHOE T'eMHU-
KpUNTOPUTHOE pacTeHrue, Me30(pUTHBIA 3deme-
pOH/, UMeEIIUH JUINKINYecCKoe pasButue [1].
B mepBEIii TO/T BHEITOYEUHOTO pa3BUTHA Tober o6pa-
3yeT TIoJI3ydyee KODHEBUILE C TEMHO-3eJIeHBIMU
KPYIIHBIMHU JIUCThSMHU, KOTOpPbIE COXPAHSIOTCA 10
IybOKOH oceHU. JIeToM pOCT KOPHEBHINA ITPeKpa-
maetcs, GopMHUpYyeTCs MOYKA BO30OHOBJIEHUS U K
oceHH oOpasyercs B3a4aTOYHBIH, HO IOJHOCTHIO
CTPYKTYPUPOBAHHBIN Te€HEpPAaTUBHBIN ImOOer Oyxy-
IIETO To/la. DTU TeHepaTUBHBIE ITOOeru MeayHUIIHI,
UMeIIre K Hauyaly 3UMHEro IOKOs crebesib ¢
JINCTBSIMU W I[BETOYHBIMH IIOYKAMH, TPOTAIOTCS B
POCT BECHOH /10 CX0/1a CHETa, IPOXO/IAT KOPOTKUE 110
BPEMEHH CTAJUU I[BETEHUS W IUIOJOHOIIEHUS U
oTMuparoT. Ilocie ux OTMHUpPAHUA TPOTAIOTCA B POCT
U DPa3BEPTHIBAIOT JIUCTHhSI — IOOETH CJIEAYIOIIETO
MIOKOJIEHUsI — BereTaTuBHbIe. TakuM o6pa3oM, Kax-
JIBIN TIO0ET B IIEPBBIH I'OZ| CBOETO Pa3BUTHUsSA obectie-
YUBAET JIJINTEJIbHYIO BETeTaINIo, 4 BO BTOPOH — paHo
o0OpasyeT IIBETKH U OTMHPAET, YTO MIO3BOJISET CIe-
JIaTh BBIBOZ, O TOM, YTO 3(eMEPOUTHBIM PUTMOM Yy
pacreHus 00J1a/Ial0T JIMIIb T€HEPATUBHBIE ITOOETH.
B 9T0¥1 CBSA3U 151 MEYHHUIIBI MOKHO BBIJIEJTUTD TPHU
opraHa W, COOTBETCTBEHHO, TPU MOP(OIJIOTUUECKIX
BU/Ia JIEKAPCTBEHHOT'O PACTUTEJIBHOTO CHIPBSA: IOJ-

INTRODUCTION

Pulmonaria (P.) mollis Wulf. ex Hornem. is a
perennial rhizomatous hemicryptophytic plant, a
mesophytic ephemeroid with a dicyclic development
[1]. In the first year of the out-of-bud development, a
shoot forms a creeping rhizome with large dark green
leaves that remain until late autumn. In summer, the
growth of the rhizome stops, a renewal bud is formed,
and by autumn, a generative but fully structured
reproductive shoot of the next year appears. These
reproductive shoots of P. mollis, which have a stem
with leaves and flower buds at the beginning of win-
ter dormancy, begin to grow in spring before the
snow melting, go through short phases of flowering
and fruiting and die off. After their dying-off, the
shoots of the next generation, vegetative, start to
grow and put forth leaves. Thus, each shoot provides
long vegetation in the first year of its development,
and in the second, it forms flowers early and dies off,
which leads to the conclusion that in this plant, only
the reproductive shoots have are an ephemeroid
rhythm. In this regard, three organs can be distin-
guished for Pulmonaria and, accordingly, three mor-
phological types of medicinal raw materials: under-
ground rhizomes and roots (Pulmonariae rhizomata
et radices), grass (reproductive shoot) — Pulmona-
riae herba, and leaves (vegetative) — Pulmonariae
folia.
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3eMHbIe KOpHeBHINa u kopuu (Pulmonariae rhizom-
ata et radices), TpaBy (reHepaTuBHbBIH nober) — Pul-
monariae herba v nmuctbs (BereratuBHbie) — Pulmo-
nariae folia.

CrnezyeT 3aMeTUTbh, UTO XOTS MEAYHUIIA U SIBJIS-
eTCs HEMODPJIbHBIM PEJIUKTOM TPETHYHOTO IepH-
0/1a, OHA UMeEET IMUPOKUH apeasl pacpocTpaHEeHUs
ot Ypana o YutuHcko# obsactu Poccuu u o6a-
JlaeT pecypcaMd TPOU3BOJICTBEHHBIX  MAaCIITa-
608 [2].

dapmakosiornyeckue CBONCTBa GUTONPEenapaToB
MeIyHUIIbI PA3JTUYHBI B 3ABUCUMOCTH OT UCIIOJIb3Ye-
MOTO BHJ]a CBHIPbS. B YacTHOCTH, W3BJIEUEHUA W3
MOZI3EMHBIX OPraHOB 00Ja7jal0T KOHTPAIEIITUB-
HBIMH CBOMCTBaMH [3], u3BJIeUeHUs U3 HA3€MHbBIX
OpPraHOB — AHTHUOKCHIAHTHBIMH, AaHTHaHEMHYe-
CKHUMH, J10303aBUCUMBIMU (DHUOPUHOTUTUIECKUMH 1
reMOCTATHYECKUMHU, a TaKKe JUYPETUUYECKUMH H
JKEJTYETOHHBIMH CBOMCTBAMU, UTO CBSI3aHO C HAJIH-
yreM B HMX cocTaBe (HEeHOJIOKUCIOT, KyMapWHOB,
OKCHUKOPHUYHBIX KUCJIOT, (PJIABOHOU/IOB U ITOJIMCAXa-
puioB [4]. BaskHO OTMETHTBH, UYTO BCE ATU HCCIIE0BA-
HUsA TPOBOJIMJINCH MJIM HA 00BbEKTAX, IPEICTaBIISIO-
mux cobof Hepas/leJIeHHYI0 CMeCh ITBETOHOCHBIX
moOeroB ¥ BEreTaTUBHBIX JIUCTHEB [5], MM TOJIBKO
Ha PO3ETOYHBIX JIUCThsIX [6]. B X0/ MpOBEAEHHBIX
HaMU UCCIeI0OBaHUH ObLIa TIOKa3aHa pa3HUIlA KaK B
XUMHYECKOM COCTaBe JBYX BHJIOB HAaJI3€eMHOTO
CBHIPBA [7], Tak U B UX crierupUIeCcKON aKTUBHOCTH —
B YaCTHOCTH, OBLJIO yCTAHOBJIEHO HAJIUNYKE aHTHAaHe-
MHYECKOTO JIEHUCTBUSA y U3BJIEUEHUH U3 TPABHI MEY-
HUI[BI U OTCYTCTBHE TAaKOBOTO y U3BJIEUEHUH U3
aucTheB [8], 4To, BeposiTHEE BCETrO, CBSA3aHO C pas-
JIMYHBIM MHUKPO3JIEMEHTHBIM CTaTyCOM 3THX JIBYX
BUJIOB CHIPBSI MeAYHUIIBI [9].

BmecTe ¢ TeM HajluuuWe B PACTEHHSAX CEMEHCTBa
Boraginaceae THPPOJM3UAUHOBBIX aATKAJIOHUJIOB,
SIBJIAIOIIUXCS TMPAKTHYECKH MapKepoM JaHHOTO
ceMeHcTBa [10], CTaBUT BOIPOC O TOKCHYHOCTH
¢uTompenapaToB U3 MEIYHHIIBI B CBA3U C U3BECT-
HOU TeMmaTOTOKCHUYHOCTBIO BTOr0 KJlacca aaKaaou-
noB. Kpome Toro, aHTMaHEMUUECKOE JIeHCTBHE
¢uTompenapaToB MeIYHHIIBI CBA3aHO C MUKPO3JIe-
MEHTAMH KPOBETBOPHOTO KOMILJIEKCA, KOTOPBIX
JIOJI’KHO OBITH B PACTEHUH BIIOJIHE OIpe/eIeHHOe
KostmyecTBO. OTHAKO MPHU 3TOM BAXKHO U COJIEpIKa-
HUE BJEMEHTOB-TOKCUKAHTOB, ITOCKOJIBKY HMEHHO
COOTHOIIIEHHEM OTUX TPYIIl MUKDPO3JIEMEHTOB H
OyZeT OompeesAThCA WHTEPBAJl MEXK/Y TepalleBTH-
YeCKOU M TOKCUYECKOU so3amu ¢uTonpernapara. Ha
HacTosmu MmomeHT ®apmakones XV u3ganus HOP-
MHPYET COJIep>KaHU€e B JIEKAPCTBEHHOM PACTHTEh-
HOM CBIPbE TOJIBKO TAKUX 3JIEMEHTOB-TOKCHUKAHTOB,
KaK CBUHEIl, KaJ]IMHH, MBIIIbSIK U PTyTh. BMecTe ¢

It should be noted that although Pulmonaria is a
nemoral relict of the Tertiary period, it has a wide
distribution range in Russia — from the Urals to the
Chita region, and has production-scale resources [2].

Pharmacological properties of Pulmonaria phy-
topreparations are different depending on the type of
raw material used. In particular, extracts from
underground organs have contraceptive properties
[3], extracts from aboveground organs have antioxi-
dant, anti-anemic, dose-dependent fibrinolytic and
hemostatic, as well as diuretic and choleretic proper-
ties, due to the presence of phenolic acids, couma-
rins, hydroxycinnamic acids, flavonoids and polysac-
charides [4]. It is important to note that all these
studies were conducted either on objects represent-
ing an undivided mixture of flowering shoots and
vegetative leaves [5], or only on rosette leaves [6].
Our studies showed the difference both in the chemi-
cal composition of the two types of aboveground raw
materials [7], and in their specific activity, in particu-
lar, the presence of anti-anemic effect in extracts
from Pulmonaria herb and the absence of it in
extracts from leaves [8], which is most likely due to
the different trace element composition of these two
types of Pulmonaria raw materials [9].

At the same time, the presence of pyrrolizidine alka-
loids in plants of the Boraginaceae family, which are
virtually a marker of this family [10], raises the ques-
tion of the toxicity of phytopreparations from Pulmo-
naria due to the hepatotoxicity of this class of alkaloids.
In addition, the anti-anemic effect of Pulmonaria phy-
topreparations is associated with microelements
involved in hematopoiesis, of which there should be a
well-defined amount in the plant. However, the content
of toxic trace elements is also important, since it is the
ratio of these groups of trace elements that will deter-
mine the range between therapeutic and toxic doses of
a phytopreparation. At the moment, the Pharmaco-
poeia XV regulates the content of medicinal plant raw
materials only of such toxic elements as lead, cadmium,
arsenic and mercury. At the same time, the UNESCO
Institute for Microelements lists Be, Sr, Sb, Tl and U as
toxic elements, which have genotoxic, teratogenic, neu-
rotoxic and carcinogenic effects, as well as delay in bone
formation (strontium) [11].

AIM OF THE RESEARCH

Determination of the toxic element content and
acute toxicity of extracts from different organs of P.
mollis in laboratory animals in vivo.

MATERIALS AND METHODS

The organs of P. mollis growing in a pine forest in
the Kolyvansky district of the Novosibirsk region

Journal homepage: http://jsms.ngmu.ru
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teMm HCcTHTYT MUKpO3sieMeHTOB IOHECKO otHOCUT
K TOKCHYHBIM 3jIeMeHTaM Takke Be, Sr, Sb, Tl u U,
KOTOpbIE MMEIOT T€HOTOKCHYECKOE, TEPATOT€HHOE,
HeUpOTOKCUYeCKoe U KaHIepOTeHHOoe JelcTBUe, a

TakKe 3a7ep:KuBalT  (GOpPMHUPOBAHHE  KOCTEH
(ctpounruii) [11].
HOEJIb UCCJIEAOBAHUA

OmnpenesieHne COIEpPKAHUSA TOKCUYECKHUX 3JIe-
MEHTOB U OCTPOH TOKCUYHOCTU U3BJIEUeHUH U3 pas-
HBIX OPTAHOB PACTEHUH MeAYHHUIIBI MATKOHN Ha J1a60-
PaTOPHBIX KUBOTHBIX 11 VIVO.

MATEPUAJIBI 1 METO/bI

B kauecrBe OOBEKTOB WCCJIEAOBAHUS OBLIA
KCIT0JIb30BAaHbI OPraHbl MEAYHUIIBI MATKOMH, IPOU3-
pacratomieii B cocHoBoM G6opy B KosibIBaHCKOM
paiione HoBocubupckoit ob6actu (8 KM Ha ceBepo-
3amazi oT 1moc. KarkoBckuii, 55°12" cC.IiI. #
82°42' B.11.).

I'enepaTuBHBIE MOOETH cobupanu B dasy 1Bere-
HUS, JIUCThS — B (Da3y IMOJIHOTO Pa3BUTHUs JIUCTOBOM
IJIACTUHKY, KOPHEBUIINA ¢ KOPHAMHU — B a3y 3aBep-
[eHusi Bereranuu. HajseMHble YacTH cpe3aid Ha
BBICOTE 5—7 CM OT YPOBHsI 3€MJIM, OUMINAIHN OT IPU-
Mecel U JOBOIUIIN JI0 BO3AYIIHO-CYXOTO COCTOSHUS
B €CTEeCTBEHHBIX YyCJIOBHUAX. Iloa3eMHBbIE OpraHbl
[10CJIE U3BJIEUEHUS IIPOMBIBAJIM B T€YEHHE 10—20 C B
MPOTOYHOM XOJIOTHOH BOJle, 3aTeM OT/EJIsIH
OCTaTKH HaJ[3€MHBIX YaCTeH BhIIIE KOPHEBOH IIIEHKHI
Y TIO/IBSUIMBAJIN HA BO3/yXE B TEUEHHE CYTOK, IOCTIE
Yero pazpesayii Ha KYyCKH JI0 20 MM JIJIMHOU (TOJI-
CThle KODHM M KOPHEBHINA JOIIOJHHUTEIHHO paspe-
3aJI1 BJI0JIb), 3aTEM ChIPbE TOBOUJIN 0 BO3IYIIHO-
CYXOTO COCTOSTHUSI.

CopeprkaHre MAUKPO3JIEMEHTOB B ChIPhE OIpe/ie-
JISLJTA METO/IOM MACC-CIIEKTPOCKOIIMH C HHAYKTHUBHO-
CBSI3aHHOM I1a3MOM. JIJIs1 KOHTPOJIS IIPABUJIBHOCTH
OTIpeZIe/IEHNsT UCIIOIb30BAIN METOM, 100aBoOK [12].
Bce nsmepeHus MPOBOAYIIN Ha 12 IIpobax, U B JajIb-
HelmeM ObLJIa TPOBEAEHA CTAaTHCTHYECKas o0Opa-
0OTKa PEe3yJIbTaTOB C OIpEeJeJeHUeM OCHOBHBIX
IapaMeTpoB BEIOOPKH — CpefHee 3HaYeHHe X , CTaH-
JlapTHOE OTKJIOHEHUE CPEIHEro Mo BHIOOPKE O U
JIOBEPUTEJILHBIN HHTEpBaI A 110 hopmyaam [13]

rae t = 2,2 — kputepuii CTbIOJIEHTa IIPU YHCJIE CTe-
meHel cBoOOBI f=n — 1 =11.

Jl;ss  TpoBeleHWsA KAadeCTBEHHOIO aHaIn3a
COCTaBa AJIKAJIOW/IOB B ChIPhe OBLIH IIOJIyYEHbI CyM-
MapHbIE U3BJIEUEHUsI U3 CHIPHS C HCIIOJIb30BAHUEM B
KadyecTBe HKCTpareHTa 2% BOJHOIO pacTBOpa KHC-

(8 km northwest of the Katkovsky settlement,
55°12’ N and 82°42’ E) were used as study objects.

Reproductive shoots were harvested in the flow-
ering phase, leaves — in the phase of full develop-
ment of the lamina, rhizomes with roots — in the
phase of completion of vegetation. The aboveground
parts were cut off at a height of 5—7 ¢cm from ground
level, cleaned of impurities and brought to an air-dry
state in natural conditions. After extraction, the
underground organs were washed for 10-20 s in
running cold water, then the remains of the aboveg-
round parts above the root neck were separated and
dried in air for a day, after which they were cut into
pieces up to 20 mm long (thick roots and rhizomes
were additionally cut lengthwise), then the raw mate-
rials were brought to an air-dry state.

The content of trace elements in the raw materi-
als was determined by inductively coupled plasma
mass spectroscopy. The spike-recovery test was used
to control the correctness of the determination [12].
All measurements were performed on 12 samples,
and further statistical processing of the results was
carried out with determination of the main parame-
ters of the sample — the mean value X, standard devi-
ation of the mean o, and confidence interval A
according to the formulas [13]

where t = 2,2 in Student’s test for the number of
degrees of freedom f=n —1=11.

For a qualitative analysis of the alkaloid composi-
tion in the raw materials, total extracts from the raw
materials were obtained using 2% aqueous solution
of hydrochloric acid as an extractant. The presence of
alkaloids was determined by conducting a series of
extraction reactions from the the raw materials with
sedimentation reagents: Wagner-Bouchard, Dragen-
dorff, Meyer, Marquis, Scheibler, Bertrand, Sonnen-
schein, tannin solution and picric acid solution [14].

The objects of the study in determining acute tox-
icity were samples of dry extract from three types of
the raw materials. To obtain a dry extract, the raw
materials were crushed and placed in a flask, filled
with 20% ethyl alcohol at a ratio of 1:30. The flask was
heated under reflux for 30 min on a boiling water
bath, cooled with continuous stirring for 60 min. After
cooling, the extract was centrifuged at 8000 rpm for
15 min to remove fine impurities. The supernatant
was drained and the extractant was removed by con-
vective extraction drying at a temperature of 30—40°C.

Acute toxicity was studied on 60 mature non-
inbred albino mice (CD-1) of both sexes with a body
weight of 28—35 g and 20 Wistar rats weighing 260—

90

Journal homepage: http://jsms.ngmu.ru



Kruglov D.S. et al. / Journal of Siberian Medical Sciences Vol. 9, No. 1 (2025)

JIOTBI XJIOPOBOIOPOAHOU. [IpHCyTCTBIE ATKATION/IOB
OTIpEJIENISUTN IIPOBEIEHUEM CEPUU PEaKI[Ui U3BJIe-
YeHUS U3 CHIPhA C OOIIEe0CaUTETbHBIMA PEeaKTH-
Bamu: Baruepa — Bymapza, JI[parengopda, Matiepa,
Mapku, Illelibnepa, beprpana, 3oHHeHIIEWHA, pac-
TBOPOM TaHWHA U PAcTBOPOM HIHUKPUHOBOHM KHC-
JIOTHI [14].

OObeKTaMU HCCJIEIOBAHUS TIPH  OIpeeIeHHU
OCTPOM TOKCHYHOCTH CJIYKUJIU 006pa3Ibl CyXOTO HKC-
TpaKkTa W3 TPEX BUJIOB HCCJIEAYEMOTO ChIpbsA. [Ijist
TIOJIyYEHHsI CYyXOTO SKCTPAKTA ChIphE U3MEJIbUAIH 1
IIOMEIIAIN B KOJIOY, 3a/IMBAIN 20% CITUPTOM 3THJIO-
BBIM B COOTHOIIIEHHH 1:30. Kosiby ¢ mpucoeauHeH-
HBIM OOpPaTHBIM XOJIOAWJIBHUKOM BBIJIEPKHUBATH HA
KUIIANEH BOAAHON OaHe 30 MUH, OXJIQXKJIQJIN MIPHU
HETIPEPHIBHOM IT€pPEMENINBAHUY B TeUeHE 60 MUH.
[Toce oxaKJeHUsA SKCTPAKT HEHTPHU@yTHpoBaiu
CO CKOPOCTHIO 8000 006./MUH B TeUeHHE 15 MUH JIJIsI
yAaJieHus1 MeJIKOAWCIIEPCHBIX mpumecei. Hamoca-
JIOYHYIO KHUJIKOCTh CJIUBAIA U YAAJSIN SKCTPAreHT
KOHBEKTHBHOU CYIIKOW H3BJIEUEHHUA IIPU TEMIIEPa-
Type 30—40 °C.

N3ydeHre OCTpOH TOKCUYHOCTH IPOBOAWIIA HA
60 TOJIOBO3pEJIbIX OeJIbIX HEMHOPETHBIX MBIIIax
crtoka CD-1 ob6oero mosa ¢ maccoit Tena 28—35 T u
20 KpbIcax Bucrap maccoil 260—310 T U3 BUBapHs
NuctutyTa iuroaoruu u redetuku CO PAH (Hoso-
cubupck). CozeprkaHue JKUBOTHBIX OCYIIECTBIISIIN B
COOTBETCTBHU C YCTAaHOBJIEHHBIMH IpaBWiIaMH [15].
JlabopaTopHbIe KUBOTHBIE, COOTBETCTBYIOIIIHE TPE-
OOBaHMSAM JIJIST BKJIIIOUEHHUsI B DKCIIEDUMEHT, pasie-
JISUTHICh Ha TPYTIIBI C YUETOM I10J1a, BO3PAaCTa, MacChl
Y IPUHIUIA PAaHIOMHU3AINHN. DKCIIEPUMEHTATbHYIO
paboTy IPOBOAMIN B COOTBETCTBHU ¢ IIpaBuiaMu
EBporeiickoii KOHBEHITUH O 3all[UTE MTO3BOHOUHBIX
JKUBOTHBIX, HCIIOJIb3YEMBIX /I SKCIEPUMEHTOB
WIN B WHBIX Hay4yHbIX meysax, N 123 (CrpacOypr,
18 mapra 1986 1.). MccemoBanue 0100peH0 JIOKATb-
HBIM 3THueckuM komuteroM HI'MY (mpoTokos
N@ 147 ot 17.10.2022).

B skciepuMeHTE MMPOBOVIIH OIIPeieJIEHUE TIEpe-
HOCHMBIX, TOKCHYECKHUX U JIETAJIBHBIX /103 CyXUX DKC-
TPAKTOB IPU BHYTPHIKEJYZIOUHOM BBEJEHUHU, IIPU-
YMH HACTYIUIEHUS THOEJH >KUBOTHBIX B TEUEeHHE
14 AHel HAOJIOZEHUS, U3ydeHUe BIUAHUS CYXUX
SKCTPAKTOB Ha 00IIlee COCTOSTHUE, HEKOTOPbIe DYHK-
OFOHAJIbHbIE ¥ MOPGOJIOTUYECKHE TTOKA3aTEeJIH.
Bpems HeTpepBIBHOTO HAOJIIO/IEHHS COCTABIIAIO 8 U
Tocjie BBeZIeHHA. 3aTeM HaOJIIo/ieHue 3a SKCIIEpU-
MEHTAJIbHBIMU KUBOTHBIMU ITPOJI0JIKAIIU B TE€YEHHE
14 nHel. B kauecTBe mapamMeTpoOB OCTPOH TOKCUIHO-
CTU paccMaTpUBAIN U3MEHEHHE MACChI TeJia Ha 14-€
CYTKH IIOCJIE BBEJIEHHUA CyXUX SKCTPAKTOB, YHCIIO
MaBIINUX U BBIKUBIINX KUBOTHBIX.

310 g from the vivarium of the Institute of Cytology
and Genetics (Novosibirsk). The animals were kept
in accordance with the established rules [15]. Labo-
ratory animals that met the inclusion criteria were
divided into groups based on gender, age, weight,
and the principle of randomization. Experiments
were carried out in accordance with the Rules of the
European Convention for the Protection of Verte-
brate Animals used for Experimental or Other Scien-
tific Purposes No. 123 (Strasbourg, March 18, 1986).
The study was approved by the local Ethics Commit-
tee of the Novosibirsk State Medical University (Pro-
tocol No. 147 of 10/17/2022).

During the experiment, the tolerated, toxic and
lethal doses of dry extracts under intragastric admin-
istration, the causes of death of animals during a
14-day follow-up were determined. The effect of dry
extracts on the general condition, some functional
and morphological parameters was studied. The
time of continuous observation was 8 h after admin-
istration. The experimental animals were then fol-
lowed up for 14 days. The change in body weight on
the 14™ day after the administration of dry extracts,
the numbers of dead and surviving animals were
considered as parameters of acute toxicity.

The dosage of the dry extract was carried out in
milligrams per kilogram of body weight. The dry
extract was administered twice intragastrically at the
maximal total dose of 5,000 mg/kg to mice and
5,500 mg/kg to rats. The dry extract was dissolved in
distilled water to the required volume of 1 ml for
mice (20 g) and 6 ml for rats (300 g) with a 3-hour
interval between administrations.

Statistical processing was performed according to
the standard methods using the Student’s test and
the non-parametric Mann-Whitney test [13].

RESULTS AND DISCUSSION

Table 1 shows the results of determining the con-
tent of toxic trace elements.

Currently, there are no standards for the content of
Be, Sr, Sb, Tl and U in the medicinal plant raw materi-
als, so it is possible to assess the safe level based on the
maximum permissible concentration of these ele-
ments in drinking water [16]. Taking into account the
physiological range of maximal water consumption
(2,5 1 per day) [17], Table 2 shows the levels of the
maximal safe intake of trace elements per day. To cal-
culate the daily doses of the phytopreparation, we
took into account that the usual daily dose of herbal
medicinal product (HMP) is 10 g of raw materials.

The analysis of data on toxic trace elements shows
that the content of toxic elements in the raw materials
is lower than reference ranges. Therefore, phytoprepa-
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Jlo3upoBaHHE CyXOTO SKCTPaKTa IPOBOJIUJIOCH B
MIJUIMTpaMMaXxX Ha KUJIOTpaMM Macchl Tesia. Beeze-
HHUE CyXOTO 3JKCTPaKTa OCYIIECTBJILIA JBYKPATHO
BHYTPHIKEJIYIOYHO B MAaKCHUMAaJIbHO BO3MOKHOH
0011eH 103e 5000 MT/KT MBIIIIAM U 5500 MT/KT KPbI-
cam. CyxOli SKCTPaKT PACTBOPSUIA B AUCTUJLIHPO-
BaHHOU BOZIe /10 HeOOXOAMMOro obvemMa — 1 MJI/
MbIIIb (20 T), 6 MJI/Kpbica (300 T') ¢ HHTEPBAIOM
MeK/y BBEIEHUSAMU 3 4.

Crarucrtuueckyio 00pabOTKy MPOBOAUIU IIO
CTaHJAPTHON METOAMKE C HCIIOJIb30BAaHUEM KPHUTe-
pusi CThIOIeHTa U PAHTOBOTO HEMapaMeTPUUECKOTO
kputepus Manna — Yurtau [13].

PE3YJIBTATDBI 1 OBCY KAEHUWUE

B Tab1. 1 mpuBe/IEHBI PE3YIIBTATHI ONPE/IEIEHU
coZiepIKaHUs MUKPO3JIEMEHTOB-TOKCUKAHTOB.

Hopwmsr mo comepxkanuio Be, Sr, Sb, Tl u U B
JIEKapCTBEHHOM PpACTUTEJIBbHOM CBhIpbe Ha HACTO:A-
U MOMEHT OTCYTCTBYIOT, IIOSTOMY MOKHO ITPOBe-
CTH OILIEHKY 0e30I1acHOTO YPOBHS HCXOJs U3 IIpe-
JIeJIBHO JIOTyCTUMON KOHIIEHTPAIlUM YKa3aHHBIX
BJIEMEHTOB, NPUBENIEHHBIX B JIEUCTBYIOIIEM CTaH-
JlapTe Ha MUTheBYIO Bozy [16]. C yueToMm dusnosmoru-
YECKUX HOPM MaKCUMAaJbHOTO HOTPeGIeHHA BOJBI
(2,5 1 B cyTku) [17] B Tabs. 2 MpuUBe/IeHbI YPOBHU
MaKCUMaJIBHOTO BO3MOKHOTO 6e30I1acHOTO IOTpe-
6JIeHUs MUKDPO3JIEMEHTOB B CyTKH. JIJIsl pacyeToB
CYTOYHBIX 7103 (pUTONpEnapaTa Mbl YUUTHIBAIH, UTO
0oObIYHAS CYyTOYHAsA /1032 JIEKAPCTBEHHOIO PAaCTH-
TesbHOTO npemnapara (JIPII) cocTaBiisier 10 T ChIPbs.

AHanmu3  JAHHBIX 10  MHKPO3JIeMeHTaM-
TOKCHKAHTaM II0Ka3bIBAET, UTO B CHIPBE COZIEPIKAHIE
5JIEMEHTOB-TOKCUKAHTOB HUKe JIOIyCTHMBIX HOPM.
CnenmoBaTesbHO, (QUTONpPENapaTsl, MTPUTOTOBJIEH-
HBIE€ U3 BCEX BHUJ/IOB CHIPbS MEAYHUIIBI MATKOU, HE
JIOJDKHBl  OKa3bIBaTh TOKCHYECKOTO JeHCTBUA Ha
JKMBON OpraHu3M.

rations produced from all types of P. mollis raw materi-
als should not have toxic effect on a living organism.

The qualitative analysis of the raw materials for
the presence of alkaloids did not give a positive ana-
Iytical signal with any of 9 sedimentation reagents,
which indicates the absence of alkaloids or their
insignificant content — below the sensitivity of reac-
tions threshold. At the same time, it can be noted
that, in general, the contamination of underground
organs and vegetative leaves with toxic elements is
higher than that of reproductive shoots, which is
explained by two factors — the exogenous nature of
raw material contamination and the short life span
of reproductive shoots.

To determine the acute toxicity of dry extracts of
rhizomes and roots, reproductive shoots, and vegeta-
tive leaves of P. mollis, the general condition of the
animals was assessed (behavior, appearance, motor
activity, food and water intake, response to external
stimuli, and the total weight); as well as took into
consideration the nature of clinical manifestations of
intoxication, possible fatal outcome, and morpho-
logical changes in internal organs.

The choice of the highest dose was explained by
the limit for intragastric administration to mice.
According to Russian recommendations [18], it is
allowed single drug administration in a volume of up
to 1 ml per mouse (20 g), which in our case was
50 ml/kg, or 2500 mg/kg; in double administration —
5000 mg/kg. For two weeks, no deaths of animals
were observed and no changes in appearance, behav-
ior, or motor activity were detected. When weighing
the mice at the end of the experiment (after 14 days),
all the animals gained weight evenly (Table 3).

According to the Student’s test, a significant, 7,5%
(at a significance level of 95%) increase in body weight
was observed only in mice receiving extract from
reproductive shoots. Mice that received extracts from

Ta6ymmua 1. ComeprkaHrie MUKPO3JIEMEHTOB-TOKCUKAHTOB 110 OpraHaM pacTeHust (MKr/r)
Table 1. The content of toxic trace elements in plant organs (ug/g)

KopHeBuIa ¢ KOpHAMU Jluctea TpaBa
JyieMeHT Rhizomes with roots Leaves Grass
Element — — —

X o A X [ A X [ A
Bepusiuii / Beryllium (Be) 0,018 0,09 0,0057 0,013 0,006 0,004 0,003 0,0027 0,0017
Kagmuit / Cadmium (Cd) 0,47 0,15 0,095 0,08 0,03 0,019 0,12 0,035 0,022
Mbibsik / Arsenic (As) 0,147 0,035 0,022 0,27 0,04 0,025 0,2 0,05 0,032
CeuHern / Lead (Pb) 0,53 0,15 0,095 0,61 0,2 0,13 0,36 0,1 0,06
CtpoHuuii / Strontium (Sr) 84,8 8,4 5,3 53,5 51 3,2 33,7 4,8 3,1
CypbMa / Antimony (Sb) 0,015 0,002 0,0013 0,011 0,0016 0,001 0,01 0,001 0,0006
PtyTb / Mercury (Hg) 0,005 0,0026 0,0017 0,013 0,006 0,0038 0,004 0,002 0,001
Tannuii / Thallium (TI) 0,015 0,004 0,0025 0,025 0,0015 0,001 0,005 0,0014 0,001
Ypau / Uranium (U) 0,005 0,0012 0,0008 0,009 0,002 0,0013 0,01 0,003 0,0016

92

Journal homepage: http://jsms.ngmu.ru



Kruglov D.S. et al. / Journal of Siberian Medical Sciences Vol. 9, No. 1 (2025)

Ta6smmua 2. YpoBHM MaKCUMa/IbHO BO3MOXKHOTO 6€301aCHOT0 MTOTPEBJIEHUSI MUKPO3JIEMEHTOB B CYTKH
Table 2. Levels of the maximal safe daily intake of trace elements

MakcumasibHOe coAepiKaHue
B CbIpb€ C yY€TOM
AOBEPUTE/IBHOTO UHTEPBAJIA,

Hopma

MakcumMa/sibHOe
no I'd,

Ko/inyecTBO B CyTOYHOM A03€e

JIPII, MKT KOJIN4eCTBO B

MKT/T MKr/T i . JHEBHOW HOpMe
. . [14] Content in a daily dose of Dt

Maximal content in the raw HMP BO/bI MUThEBOH,

3/1emMeHT materials, taking into account ST e MKr [16, 17]

Element the confidence interval, pg/g ;Zflec-e Maximallcontent
KOpHEBHIIAa value, KOpHeBHIIa of drinking water
CKOPHAMHM JIACTbSl TPaBa pg/g CKOPHAMM JIMCTbs TpaBa for daily intake,
rhizomes leaves grass [14] rhizomes leaves grass M8 [16,17]
with roots with roots

Bepuuii / Beryllium (Be) 0,024 0,017  0,0047 - 0,24 017 0,047 05

Kagmuit / Cadmium (Cd) 0,565 0,099 0,142 1,0 - - - -

Mpibsik / Arsenic (As) 0,169 0,295 0,232 05 - - - -

Ceunen / Lead (Pb) 0,625 0,74 0,42 6,0 - - - -

CtpoHuuit / Strontium (Sr) 90,1 56,7 36,8 - 901,0 567,0 368,0 17500,0

CypbMa / Antimony (Sb)  0,0163 0,012 00106 - 0,163 012 011 12,5

PtyTb / Mercury (Hg) 0,0067 0,0168 0,005 0,1 - - - -

Tasuiuii / Thallium (T1) 0,0175 0,024 0,006 - 0,175 0,24 0,06 0,25

Ypan / Uranium (U) 0,0058 0,0103 0,0116 - 0,058 0,1 0,12 37,5

I'® - locynapcrBennas ®apmakones; JIPII - 1ekapcTBeHHBIA pacTUTENbHbBIN Tpenapar.

ST - State Pharmacopoeia; HMP - herbal medicinal product.

KauecTBeHHBIH aHAIN3 CHIPpbA HA NPUCYTCTBUE
aJIKAJIOUIOB He JlaJl MOJIOKUTEIbHOTO aHAJIUTHYe-
CKOTO CUT'HAJIa HU C OJJHUM U3 Q 00II€0CaIUTETHHBIX
PEaKTUBOB, YTO CBUJETEJILCTBYET 00 OTCYTCTBUH
JIKAJION/IOB WM WX HE3HAUUTEJIbHOM COJEepIKa-
HUM — HIJKE [OPOTa UyBCTBUTEJIBHOCTU PEAKI[UM.
B To Ke BpeMs MOXKHO OTMETHTh, YTO B II€JIOM
3arpsiI3HEHHOCTh TOKCUYECKUMU DJIEMEHTaMH IIOJ-
3€eMHBIX OPTaHOB U BET€TATHUBHBIX JINCTHEB BHIIIIE,
YyeM TeHEPATHBHBIX II0OEroB, YTO OOBACHIETCA
IByMs (HaKTOpaMu — 3DK30TE€HHBIM XapaKTepoM
3arps3HEHUS ChIPhS U HEOOJIBIION ITPOIOJIKUTETh-
HOCTBIO *KU3HU reHEPATUBHOTO Mobera.

Jna ompeziesieHUsA OCTPON TOKCUYHOCTH CyXHUX
SKCTPAKTOB KOPHEBUI U KOPHEH, TeHEePaTUBHBIX
1100OET0B, BEreTaTUBHBIX JIUCTHEB METYHUIIBI OLIEHU-
BaJIM OOIllee COCTOSIHME >KUBOTHBIX (Ciequand 3a
[OBEJIEHNEM, BHEIIHUM BHJIOM, JIBHTATEJIbHON
aKTHBHOCTBIO, TOTPebIEHNEM ITHINY U BOJBI, peaK-
nyel Ha BHEITHUE Pa3ApaKUTeNH, o0Ield Maccon);
MPUHUMAJIM BO BHUMAaHUE XapaKTep KJIMHUUYECKUX
MIPOSBJIEHUH WHTOKCUKAIIMH, BO3MOXKHBIH JIETAIb-
HBIM HcxoJl U Mopdosiornyeckue M3MeHEeHUs BHY-
TPEHHUX OPraHOB.

Br160p HauBHICHIEH /103bI OOBACHSIICS IIPEAEIOM
JUIs. BHYTPHKEJIYZIOUHOTO IIyTU BBEJEHUs MBIIIAM.
CorsiacHO POCCUMCKUM peKoMeHAanusam [18], gormy-
CKaeTcs BBeJIEHHE Ipemnapara B o0beMe 710 1 MiI/
MBIIIb (20 T) OAHOKPATHO, YTO B HAIIIEM CJIydae

other raw materials did not show a significant increase
in body weight. A similar result was obtained using
the non-parametric Mann-Whitney rank test [13].

Due to the fact that the anti-anemic effect of
extracts from reproductive shoots of P. mollis was
revealed during experiments in rats, the acute toxic-
ity of this dry extract in rats was additionally deter-
mined. The doses were calculated similarly to the
doses for mice, based on the permissible volume of
up to 6 ml per rat (300 g) for single intragastric
administration of the preparation, which in our case
was 20 ml/kg, or 2750 mg/kg; for double adminis-
tration — 5500 mg/kg. During a 14-day follow-up,
there were also no changes in the appearance, behav-
ior, or motor activity of the animals.

Thus, the analysis of the results of the acute toxic-
ity study allowed to establish that the maximal dos-
ages for intragastric administration of dry extracts
from reproductive shoots, vegetative leaves and roots
of P. mollis to mice and rats in the maximal volume for
this route of administration does not have a toxic
effect on the animal body during the 14-day follow-up.

The results of the experiment revealed the
absence of mortality in animals that received dry
extracts of reproductive shoots, vegetative leaves and
roots of P. mollis (Table. 3), which made it impossi-
ble to determine the parameters of acute toxicity
using probit analysis (LD, , LD, LD (LD — lethal
dose)). Due to the absence of deaths during the
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Ta6smmua 3. Macca TeJa *KUBOTHBIX (') OC/Ie ABYKPATHOTO BHY TPHIKEYJOYHOI'0 BBEZIEHHUS CYXOr'0 SKCTPAKTa MeIYHHULbI

MATKOH, X £ m

Table 3. Animal body weight (g) after double intragastric administration of P. mollis dry extract, X + m

Cyxo¥ 3KCTpaKT

Cyxoii 3KCTpaKT

Iloka3aTesb reHepaTHUBHBIX I0GETOB BereTaTUBHBIX JIUCTbeB CyX0M 3KCTPAKT KOpHeil
Indicator Dry extract of Dry extract of vegetative Dry extract of roots
reproductive shoots leaves
CpeziHsa Macca TeJla [i0 BBeJleHUs, T 34,3+1,3 358+1,7 363+1,5

Average body weight before

administration, g

CpenHasa Macca Tesa Ha 14-e cyTKH, T 36,9 +0,8 38,3+2,8 37,6 1,6
Average body weight on the 14" day, g

[IpupocT maccel Tesa, T 2,6 - -

Body weight increase, g

[IpupocT Maccel Tena, % 7,5 - -

Body weight increase , %

[IpumMevyaHnue.
Note

COCTaBUJIO 50 MJI/KT, WJIM 2500 MT/KT; IIpU JIBYKPaT-
HOM BBeJIEHUH — 5000 Mr/Kr. B TeuenHme naByx
HeZlesib He HaOJofaIu TUOeNUu JKUBOTHBIX U HE
BBISIBIJIN HUKAKUX W3MEHEHUH BHEIIHEro BUJA,
MOBEJIEHUs U IBUTATEIbHOM akTUBHOCTHU. [1pH B3Be-
IIMBAaHUU MBIIIEH B KOHIlE dKcIepuMeHTa (uepe3
14 HEl) OTMEYEHO, UTO BCE YKUBOTHBIE PABHOMEPHO
npubaBmwIH B Macce (Tabi. 3).

ITo kputepuio CrbloZieHTa 3HAYUMBIH (IpH
YPOBHE 3HAUUMOCTHU 95 %) MPHUPOCT MAaCChI Teaa —
7,5 % HaOJII0AJICS TOJIBKO y MbIIIEH, TOJTyJIaBIINX
SKCTPAKT M3 FeHePaTUBHBIX I00eroB. MBI, MOJTy-
YaBIIIFe SKCTPAKTHI U3 IPYTUX BUIOB CHIPbsI, 3HAUHU-
MOTO IPHUPOCTA MACCHl TeJa HE IMOKa3ayiu. AHAJIO-
TUYHBIH Pe3ysIbTaT ObUI MOJIyYeH U IPH HCIIOJIb30-
BaHUU PAHTOBOTO HEMAPAMETPUUYECKOTO KPUTEPHUS
Manna — Yurau [13].

B cBs3U ¢ TeM, YTO aHTHAHEMHUECKOE JIeHCTBUE
W3BJIEUEHUH U3 TeHEPATUBHBIX MO0ETOB MeIyHUITbI
MSATKOU OBLJIO YCTAHOBJIEHO B XO/I€ SKCIIEPUMEHTOB
Ha J1ab0paTOPHBIX JKUBOTHBIX — KPbICAX, JOIOJIHU-
TEJIbHO MPOBEPWIN OCTPYI0 TOKCHYHOCTH 3TOTO
CYXOTO 3KCTPAKTa Ha KpbIcax. J[03bl ObUIH paccuu-
TaHbl AHAJIOTUYHO J03aM /I MBIIIEH, UCXO/sd W3
JIOTyCTUMOTO 00'beMa 710 6 MJI Ha KphICy (300 T) mpu
BHYTPHJ)KEJIyZIOUHOM BBEJIGHUM IIperapaTta OJ[HO-
KpaTHO, UTO B HAIIIEM CJIydae COCTABUJIO 20 MJI/KT,
WJIH 2750 MT/KT; IPYU ABYKPATHOM BBEZIEHUU — 5500
MTI/Kr. B TeueHUe 14 jqHel HAOJIOJIEHUs TaKkKe HE
OBL7IO BBIABIEHO HUKAKUX H3MEHEHHH BHEIIHETrO
BHU/Ia, TIOBEJIEHWS M JIBUTATEJIbHOH AaKTUBHOCTH
JKUBOTHBIX.

Takum 06pa3oM, aHAIN3 ITOJyUYEeHHBIX Pe3yyIbTa-
TOB U3YYEHUsI OCTPOH TOKCHYHOCTH IIO3BOJIHJI YCTa-
HOBUTb, UTO MAKCUMAJIbHO BO3MOKHbBIE JI03UPOBKHU
JUI BBEJIEHUSA CYXUX SKCTPAKTOB Te€HEPATUBHBIX

[Ipouepk 03HaYaeT, YTO 3HAYEHHE CTATUCTUYECKU He 3HAYMMO.
. A dash means that the value is not statistically significant.

experiment, there was no need for autopsy to collect
morphological material. This indicates the safety of
the preparation. Further study of subchronic toxicity
will reveal functional disorders that may occur in
intragastric administration of the extract.

Owing to the absence of fatal outcomes in the
maximal dosage, LD, for dry extracts from repro-
ductive shoots, vegetative leaves and roots of P. mol-
lis in intragastric administration should be equal
5000 mg/kg for mice and 5500 mg/kg for rats, which
allows to attribute the preparations to class 4 (low
toxic substances) according to the current regulatory
documentation [19].

CONCLUSION

The study has showed the following:

1) in different morphological types of medicinal
plant raw materials of P. mollis, alkaloids, if present,
are found in trace amounts, and the content of toxic
trace elements does not exceed the reference range;

2) in terms of acute toxicity, the extracts from all
types of P. mollis raw materials belong to the hazard
class 4 (low-toxic substances);

3) when the total extract from reproductive shoots
was administered in the maximal dosage, the experi-
mental animals showed an increase in body weight
by 7,4%;

4) the absence of toxicity in the total extract from
reproductive shoots in combination with the anti-ane-
mic activity previously found allows to consider this
medicinal plant raw materials as a promising prepara-
tion for the phytotherapy of anemic conditions.
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M00eroB, BETeTATUBHBIX JINCThEB W KODHEH Meay-
HUITBI MATKOH MBIIIIaM ¥ KPbICAM BHYTPHUIKEIIYI0YHO
B MaKCHMAaJIbHO BO3MOKHOM JIJISI TAHHOTO ITyTH BBE-
JIeHusi o0beMe He OKa3bIBaeT TOKCHYECKOTO Jel-
CTBUsI Ha OPTaHU3M KUBOTHBIX IIPYU HAOJIIOZIEeHNY 32
HUMH B TE€UEHUE 14 THEM.

Pe3ysibTaThl 3KCIIEPUMEHTA BBISBUIIN OTCYTCTBHE
JIETAJIbHOCTH Y KUBOTHBIX, [TOJIYUABIIIUX CyXUE DKC-
TPaKThl TeHEPATHUBHBIX IOOErOB, BereTaTUBHBIX
JIUCTHEB U KOPHEW MeAyHUIIbI MATKOU (cM. TabJI. 3),
YTO He MO3BOJIAJIO YCTAHOBUTH IIapaMeTPhl OCTPOI
TOKCUYHOCTH MeTOZIoM mpobut-anamusa (JI,,
I, I, (JII — neranmpHas mo3a)). M3-3a orcyr-
CTBUsI CMEPTEIbHBIX UCXOJ0B Ha MPOTSKEHUU DKC-
IepUMeHTa OTCYTCTBOBaJIa HEOOXOIUMOCTH BCKPBI-
THS JKUBOTHBIX U 3a60pa MOP(OJIOTHIECKOTO MaTe-
puasia. 9TO TOBOPUT O 6E30MaCHOCTH Iperapara.
JlanpHelilee n3yueHrne cyOXpOHUYECKOH TOKCHYHO-
CTH MO3BOJIUT BBIABUTH (DYHKIIMOHAIbHBIE HAPYIIIE-
HUS, KOTOPbIE MOTYT BOBHUKHYTD IIPU BHYTPHUIKEITY-
JTOYHOM BBEJIEHUH SKCTPAKTA.

N3-3a OTCYTCTBUSA JIETATBHBIX CIy4aeB P MaK-
CHMAaJIbHO BO3MOKHOU JIO3MPOBKE JIJT,, noist cyxux
SKCTPAKTOB TeHEPATUBHBIX MTOOErOB, BETeTaTUBHBIX
JINCTBEB U KOPHEN MeAyHUIIbI MATKOW IIPU BHYTPU-
JKEJIyIOUHOM BBEJEHUU MBIIIaM [OJIKHA COCTaB-
JISITB 5000 MT/KT, a IPYU BHYTPUKEJIYZIOUHOM BBeJIe-
HUH KpbICAM — 5500 MT/KT, YTO HO3BOJISIET OTHECTH
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HbIE BEIECTBA) COTJIACHO JIEUCTBYIONEH HOPMATHUB-
HOU JJOKyMeHTanuu [19].

3AK/IIOUEHUWE

ITpoBenenHOE HCCIIEIOBAHIE TIOKA3ATIO:

1) B pa3JIMYHBIX MOP(HOIOTUYECKUX BUIAX JIEKAP-
CTBEHHOTO PACTUTEIBHOTO CHIPhS MEIYyHHIbI M-
KOU aJIKaJIOUJIbl €CJTH U IPUCYTCTBYIOT, TO B CJIEO0-
BBIX KOJINUECTBAX, a CoJiep:KaHHe BJIEMEHTOB-
TOKCHKAHTOB He BBIXOJIUT 3a IIPEJEIbI HOPM;

2) IO OCTPOU TOKCHUYHOCTH WU3BJIEYEHUS U3 BCEX
BU/IOB CHIPBSI MEAYHUIIBI MATKOH OTHOCATCS K 4-My
KJIACCY OITACHOCTH — MAJIOTOKCHYHBIM BEIIleCTBAM;

3) IpHU BBEJEHUU CYMMAapHOTO H3BJIEUYEHUS W3
reHepaTUBHBIX IO0EroB B MaKCUMAaJIbHO BO3MOXK-
HBIX J]03aX IOZOTBITHHIE )KUBOTHBIE IOKA3ATU IIPU-
POCT Macchl Tesia Ha 7,4 %;

4) OTCYTCTBHE TOKCHYHOCTH Yy CYMMapHOIO
U3BJIEUEHHSI U3 TeHEPATUBHBIX MOOEroB B COYETa-
HUU C paHee YCTAaHOBJIEHHOW AaHTHAHEMUUYECKOU
AKTHUBHOCTBIO II03BOJIAeT pacCMaTpUBATh JTaHHOE
JIEKapCTBEHHOE PACTUTEJILHOE CHIPbe B KadecTBe
IIepCIEKTUBHOTO IIpenapaTa 1 GUTOTEPAIuy aHe-
MUYECKUX COCTOSTHUH.
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OTCYTCTBUHU KOH(INKTA HHTEPECOB.
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