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Hoporue untatenu!

Mapmaums — 370 061acTb GbICTPbIX M3MEHEHUIA C MOCTO-
AHHbIM BHEAPEHMEM HOBbIX MeTOAMK, HOBbIX npenapaTos
1 MOABMIEHNEM HOBbIX CBELAEHUI O TPAANLIMOHHbIX NeKkap-
CTBEHHbIX cpefcTBax. Bce paboTHMKM 3apaBOOXpaHeHUs,
BKMlovan GpapmaLieBTOB, MOCTOAHHO CTaNnk1BaloTCA C HOBOW
nHdopMaLmel, KOTOPYIO M HY>KHO aHanM3npoBaTb, acCu-
MUIMPOBATb N UCMOMb30BaTb B YJYULIEHUN MX MpPaKTuye-
CKOW feATeNIbHOCTMW.

KypHan «PeuenT» Bblllen Ha HOBbIN, 6onee BbICOKUN
YPOBEHb, YTO ABNAETCA 3HAUYUTESNIbHBIM LLIAroM B Pa3BUTUN
dapmaLeBTUYECKO 1 MeANLNHCKON HayKu, CnocobcTByeT
0OMeHy MHEHVAMY MEXAY MOSTOABIMMW 1 OMbITHBIMU YYeHbI-
MU Pa3fINYHbIX CTPaH, NOAAEPXKMBAET CBA3b MEXIY HayKowm
N NPaKTUKOMN.

YBepeH, 4TO HayuyHble CTaTbM Ha CTPaHMLAX XypHa-
na nocay»KaT AnAa BCex CneunanncToB OTMPABHOWN TOYKOM
YCTPEeM/IEHHOCTU B MUP HBOoraToi 1 MHTEpeCHeNLWen HayKu.

Xouy noxenatb BCeM HayuHbiM paboTHuKam, dapma-
uesTaMm, ¢papmakonioram, cneyuanuctam-npakTuKam ycne-
XOB B [JOCTUKEHWM HOBbIX BbICOT B (dapmaLieBTUYECKOW,
MeANLIMHCKON 1 HayYHOW AeATeNbHOCTY, MpodeccmoHanb-
HOro poCTa U Heyracaemoro TBOPYECKOro MoTeHuuana,
KOTOPbIi HEOOXOANM ANIA PELIEHNA CNOXKHbIX aKTyaslbHbIX
npo6nem COBPEMEHHOMN HayKU 1 MPaKTUKN.

Mpodeccop Kadenpbl TexHONOrMN
dapmaLieBTUYECKUX NpenapaToB

HaumoHanbHoro papmaLeBTYeCKOro YHUBEPCUTETA,
LOKTOP dapmaLieBTUYECKMX HayK A

E.B. Magyx
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UDC615.015.35:615.322

Tolmachova K., Kireyev I., Tsemenko K., Koshovyi O.
National University of Pharmacy, Kharkiv, Ukraine.

Tonmauesa K.C., Kupees U.B., LlemeHko K.B., Kowesoi O.H.
HauroHanbHbIN papmaLieBTUYECKUIA YHBEPCUTET, XapbKoB, YKpauHa

Preclinical Study of Acute Toxicity
of the Neogalenical Phytocomplex
from Ledum Palustre Shoots

JOKNMHMYeCcKoe nccneaoBaHme OCTPOM TOKCUYHOCTH
HOBOraneHoBoro putokomnnekca noberos Ledum palustre

Abstract

The article presents the results of studying the acute toxicity of the neogalenical phytocomplex
from Ledum palustre shoots. The experiment was performed on mice of both sexes receiving the drug
studied intragastrically in the dose of 5000 mg/kg of the animal’s body weight using a metal probe.
The introduction of the substance did not lead to the death of animals. No pronounced intoxication
was also registered: the general condition and other vital indicators were satisfactory in laboratory
animals; they did not differ from those in animals of the control group.

During the experiment the dynamics of the body weight of mice (on day 1, 3, 7 and 14 of the
experiment) was studied. It was found that the dynamics of the body weight in all groups of animals
was within the physiological norm. On day 14, the animals were euthanized by cervical dislocation
under ether anesthesia, and an autopsy was performed to weigh the internal organs in order to
calculate the mass coefficients. The macroscopic study of internal organs of mice showed no toxic
action of the phytocomplex from Ledum palustre shoots. The internal organs were without signs
of lesion and inflammation. No visible changes were found between the experimental and control
groups by size, color, consistency and location of internal organs. There was no significant difference
between the groups, both empirically and by the mass coefficient.

According to the results of our study, a single intragastric introduction of the neogalenical
phytocomplex from Ledum palustre shoots in the dose of 5000 mg/kg does not affect the weight
gain, the indicators of the functional state of laboratory animals, as well as the relative weight of
internal organs, and it indicates the absence of toxicity of the phytocomplex studied; therefore, it
can be referred to the VI class of toxicity — a low-toxic substance.

The results obtained indicate that the neogalenical phytocomplex from Ledum palustre shoots is a
safe and promising product for further preclinical studies.

Keywords: acute toxicity, Ledum palustre shoots.

Peslome

B cTaTbe npuBeaeHbl pesynbTaThl UCCIEA0BAHNA OCTPON TOKCUYHOCTY HOBOTafieHOBOTO GpUTOKOM-
nnekca noberos Ledum palustre. SKcneprMeHT NPOBOAUM Ha MblLLax 0601X NOJIOB, KOTOPbIM BBO-
OVnu nccnegyemoe cpeacTso B fo3e 5000 Mr/Kr Macchl TeNa XMBOTHOTO BHYTPVKENYAOUYHO MeTar-
JINYECKNM 30HAOM.
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BBepeHve BellecTBa He NPUBOAUNO K rMOenn KMBOTHBIX. TakKe He 3aperncTprupoBaHO BblpaXKeH-
HOW MHTOKCUKaLMK: 06LLiee COCTOAIHME 1 ipYTUe >KU3HEHHbIE MoKa3aTenu TabopaToOPHbIX XNBOTHbIX
ObINN YA OBETBOPUTENBHBIMU 1 HE OTAIMYANIUCL OT NOKa3aTesnen Y >KMBOTHbIX KOHTPOJIbHON rpymrbl.
B nepwvog skcnepumeHTa NpoBOAUAN UCCNELOBaHUA AMHAMUKI MacCbl Tena mbiwen (Ha 1,3, 7 n 14-i
[HU SKCnepuMeHTa). YCTaHOBWAW, YTO AMHAMMKa MacCbl Tena MbllLel BO BCEX FPYMnmax XMUBOTHbIX Ha-
xoamnaco B npegenax ¢pr13nonornyeckon Hopmol. Ha 14-i1 feHb nposenvi 3ab01 XMBOTHbIX NyTem ANC-
NOKaLMK LWeNHbIX MO3BOHKOB NoA 3GpMPHbIM HAPKO30M M NPOBENU BCKPbITHE C Liefbio B3BELUVBaHWA
BHYTPEHHVX OPraHOB AJ1A pacyeTa MacCoBbIxX kK03douLmMeHToB. Makpockonnyeckoe UcciefoBaHme
BHYTPEHHVX OPraHOB MbilLel NOATBEPANIO OTCYTCTBME TOKCUYECKOTO AEeNCTBUA HOBOrasIeHOBOTO
dutokomnnekca noberos Ledum palustre. BHyTpeHHMe opraHbl 6b111 6€3 NPr3HAKOB NOPaXKeHUs U
BocnaneHus. He o6HapyXeHO BUAUMbBIX M3MEHEHUIN MeXay rpynnaMu-onbiT U FpYnnaMu-KoHTPosb
no pasmepy, LBeTY, KOHCUCTEHLMM U PaCcMONIOXEHWIO BHYTPEHHUX OpraHoB. He BbiABIEHO U Cylue-
CTBEHHOW pa3HuLbl MeXAY FpynnamMu Kak SMAMprYecku, Tak 1 Mo MacCoBoMy KO3GdULMEHTY.

Mo pe3ynbTaTam UCCeAOBaHUA OQHOKPATHOE BHYTPUXKENYyAOUYHOE BBefieH e HOBOrajleHOBOro GUTO-
Komnnekca no6eros Ledum palustre B go3e 5000 Mr/Kr He BAUAET HA NMPUPOCT MacChl Tena, Nokasa-
Tenu GYHKLUMOHANIbHOrO COCTOAHMSA TAbOPATOPHbIX XMUBOTHbIX, @ TAKXKE OTHOCUTENIbHYO MAcCy BHY-
TPEHHWX OPraHOB, YTO CBMAETENbCTBYET 06 OTCYTCTBMMN TOKCUYHOCTY NCCRefyeMoro GUTOKOMMNEKCa,
UTO MO3BOJIAET OTHECTM 3aABNIEHHOE CPeACTBO K VI Knaccy TOKCMYHOCTY — MaNloTOKCMYHOE BeLlecTBO.
MonyuyeHHble pe3ynbTaTbl NCCNELOBAaHUIA YKa3biBalOT Ha TO, YTO HOBOTaNeHOBbIN PpUTOKOMMIEKC
no6eros Ledum palustre aBnsetca 6e30nacHbIM 1 NEPCNeKTMBHBIM CPEACTBOM 1A AajibHelwero
JOKIIMHNYECKOTO N3YYEeHUS.

KnioueBble cnoBa: ocTpas TOKCUYHOCTb, Noberun barynbHuka 60noTHoro.

B INTRODUCTION

Today, pharmacologists around the world are interested in finding
new drugs with minimal side effects on the body. In this respect, herbal
medicines are promising. Therefore, the current problem of medicine
and pharmacy is the search and creation of drugs of plant origin. Modern
trends in the development of herbal medicine are aimed at creation of
neogalenical drugs purified from ballast substances. Due to this feature
there is an increase in efficiency and stability of neogalenical drugs, while
side effects disappear [1].

We have chosen a medicinal plant - Ledum palustre — from the Ericacea
family [2]. According to the literature data, this plant has long been used in
folk medicine as an antitussive agent, and Ledum palustre shoots have the
antispasmodic, diuretic, diaphoretic, disinfecting, hypotonic, soothing, and
anti-inflammatory effect [3-5].

Since Ledum palustre refers to medicines of natural origin and has a
complex chemical composition, the toxic effect of the plant on the body is
possible. In addition, there is evidence in the literature that an overdose can
cause excitement, and in severe cases — there is suppression of the central
nervous system [6].

B MATERIALS AND METHODS

The neogalenical phytocomplex from Ledum palustre shoots has
been developed by the researchers of Pharmacognosy Department of the
National University of Pharmacy (NUPh) under the supervision of professor
Koshovyi O.M.
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Itisknownthatthe study of acute toxicity is the first stage of any preclinical
study of new drugs of both synthetic and plant origin. Experimental
determination of acute toxicity gives the opportunity to assess the level of
drug safety, determine the class of toxicity, estimate the condition of the
internal organs after administration of the drug studied [7, 8].

The aim of our research was to study acute toxicity of the neogalenical
phytocomplex from Ledum palustre shoots.

The object of the study is the neogalenical phytocomplex from Ledum
palustre shoots obtained by extraction of shoots of this plant with 50% alcohol.

The neogalenical drug is a substance of a light brown color, which
contains the following components in its composition: amino acids — 0.31%;
hydroxycinnamic acids — 1.78%, with the highest content of chlorogenic
acid - 8790.32 mg/kg; flavonoids - 12.34%, with the highest content of
(+)-D-catechin — 30203.17 mg/kg, (-)-epicatechin - 34852,49 mg/kg and
rutin - 9613,77 mg/kg; polyphenolic compounds - 13.47%; carboxylic
acids - 2.96%, with such predominant acids as levulinic - 9624.89 mg/kg,
malic — 4478.13 mg/kg and citric - 8461.96 mg/kg; terpene compounds -
1.33%, with the dominant ledol - 972.14 mg/kg, korimbolon - 617.92 mg/kg
and p-cymene - 404.42 mg/kg.

The experimental study of acute toxicity of the neogalenical
phytocomplex from Ledum palustre shoots was performed on 24 outbred
mice of both sexes weighing 20+2 g in a single intragastric (i/g) introduction
using a metal probe. The route of administration of the drug was chosen
according to the guidelines, which limited drugs of natural origin to one
method of administration — per os [9]. At first, laboratory animals were
divided into 4 groups, each consisted of 6 animals: group 1: i/g introduction
of distilled water to males; group 2: i/g introduction of the phytocomplex to
males; control group 3:i/g introduction of distilled water to females; control
group 4: i/g introduction of the phytocomplex to females.

During the work with laboratory animals we adhered to the generally
accepted ethical standards corresponding to the rules accepted by the
European Convention for the Protection of Vertebrate Animals used for
Experimental and Other Scientific Purposes [10].

In accordance with the guidelines when choosing doses for intragastric
administration the limiting indicator while determining LD_ is the maximum
dose of the VI class of toxicity (low-toxic substances) - 5000 mg/kg. If under
these conditions when introducing the specified dose to animals their death
does not occur, the administration of a higher dose is not advisable [8, 11].

Therefore, to study acute toxicity of the neogalenical phytocomplex the
dose of 5000 mg/kg was selected, it was administered once intragastrically
in the volume of 1 ml to male and female mice. Distilled water was given
to control animals. During the experiment the animals were kept on the
corresponding diet in the vivarium of the Central Research Laboratory of the
National University of Pharmacy certified by the State Enterprise "The State
Expert Center of the Ministry of Health of Ukraine" as a center for research
on experimental pharmacology according to standard sanitary norms [12].
After administration of the drug the animals were observed for 14 days, and
their general condition, mortality, the body weight dynamics (on days 3, 7
and 14) were assessed. After the completion of the experiment mice were
sacrificed by dislocation of the cervical vertebrae under ether anesthesia,
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and the macroscopic examination of internal organs was performed, their
mass was determined. It allowed to calculate the integral index - the mass
coefficient of internal organs [13, 14].

Processing of the experimental data was performed by the methods of
mathematical statistics using applied software Statistica 6.0 and MS Excel
7.0[15].

B RESULTS AND DISCUSSION

During the experimental study, it was found that the neogalenical
phytocomplex from Ledum palustre shoots was a low-toxic substance since
there were no signs of intoxication and cases of mortality in animals when
introducing an intragastric dose of 5000 mg/kg (table 1).

Inthefirsthours after the introduction of the neogalenical phytocomplex
from Ledum palustre shoots studied the expressed phenomena of
intoxication of laboratory animals were not registered. The general condition
and behavior of mice corresponded to the physiological norm and did not
differ from animals of the control group: animals freely moved around
the cage; normally reacted to light and sound stimuli; coordination and
activity of movements remained in norm; in addition, disorders of breath or
convulsions were not observed; acts of defecation and urination remained

Table 1

Mortality rates of mice when studying acute toxicity of the neogalenical phytocomplex from Ledum

palustre shoots after a single intragastric introduction

Group of animals Dose of substances, mg/kg

Control group 1:i/g introduction

of distilled water to males 0/6
Group 2:i/g introduction of the 5000 0/6
phytocomplex to males

Control group 3:i/g introduction 0/6
of distilled water to females

Group 4: i/g introduction of the 5000 0/6

phytocomplex to females

Table 2

Dynamics of the body weight of mice of both sexes in a single intragastric introduction

of the neogalenical phytocomplex from Ledum palustre shoots (M+m; n=20)
Group Initial data,g | 3 days, g 7 days, g
Males

Control group 1:i/g introduction

of distilled water to males 20.00+0.02 20.10+0.03 20.44+0.18

Group 2: i/g introduction
of the phytocomplex to males

Females

Control group 3:i/g introduction

of distilled water to females 19.95+0.06 20.11+0.09 20.25+0.09

Group 4: i/g introduction
of the phytocomplex to females

Note: * deviation of the indicator is reliable in relation to the initial data, p<0.05.
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19.10+0.68* 19.21+£0.69* 19.59+0.65*

20.64+0.52* 20.77+0.54* 20.96+0.53*

Number of dead animals / number
of animals in the group

14 days, g

20.71+0.39

19.79+0.57*

20.53+0.10

21.21+0.58

691



[oknnHnyeckoe nccnegoBaHne oCTPON TOKCMYHOCTN HOBOTaIeHOBOIO (I)I/ITOKOMI'IHeKca no6eros Ledum palustre

Table 3

unchanged. On the following day, and for 14 days, the animals, as on the day
of the experiment, had a neat appearance, were active, the amount of water
and food consumption in the experimental groups did not differ from the
control group, urination and defecation processes were normal.

To assess the toxic effect of the neogalenical drug on the animal’s body
the changes of the body weight were studied. It was determined that the
dynamics of the body weight of mice of both sexes receiving the drug
studied was within the physiological norm and did not differ by indicators
from control groups of experimental animals (table 2).

Therefore, no negative impact on the weight gain of animals was found.

When studying toxicological characteristics of the neogalenical
phytocomplex from Ledum palustre shoots after euthanasia of mice by
cervical dislocation under ether anesthesia on day 14 of the study the
patomorphological examination of the abdominal and thoracic cavity,
and the urinary system (kidney) was conducted. In the macroscopic study
of the organs of laboratory animals it was found that the phytocomplex
did not cause visible deviations from the physiological norm. The autopsy
revealed no pathological changes in the internal organs of the thoracic
and abdominal cavities and kidneys. All organs had the right anatomical
location, the usual color and consistence. In the organs there were no signs
of inflammation, circulatory disorders and trophism, mucous membranes at
the time of examination were of the usual color with inherent relief without
signs of swelling, erosion and inflammation. The relative weight of internal
organs of mice administered the drug studied was not statistically different
by the indicators between the control groups (table 3). Mass coefficients
(MC) were calculated using the formula:

MC=m_ /M

organ animal

x 100%.

Mass coefficients of internal organs of mice (M+m) after a single intragastric introduction
of the neogalenical phytocomplex from Ledum palustre shoots

Group

Control group 1:

i/g introduction

of distilled water

to males

Group 2:i/g
introduction

of the phytocomplex
to males

Control group 3:

i/g introduction

of distilled water

to females

Group 4:i/g
introduction

of the phytocomplex
to females

692

Organ

Kidney
(right)

Kidney

(left) Liver

Heart Spleen Lungs

0.38+0.0007 | 0.67+0.0009 | 0.65+0.0019 1.23+0.0019 | 6.96+0.010 | 1.17+0.0074

0.42+0.0004 | 0.68+0.0007 | 0.67+0.0009 0.93+0.0019 | 9.72+0.0104 | 0.85+0.0074

0.37+0.0009 | 0.47+0.0007 | 0.48+0.0006 0.71+0.0007 | 6.82+0.0057 | 0.62+0.0002

0.44+0.0004 | 0.61+0.0003 | 0.61+0.0003 ' 0.54+0.0010 | 6.03+0.0035 | 0.73+0.0014
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Thus,asingleintragastricintroduction of the neogalenical phytocomplex

from Ledum palustre shoots in the dose of 5000 mg/kg does not lead to the
death of mice, does not affect the body weight gain, integrative indicators
of the functional state of laboratory animals, as well as the relative weight
of internal organs, and it indicates the absence of significant toxic effects of
the drug studied.

|
1.

CONCLUSIONS

The acute toxicity of the neogalenical phytocomplex from Ledum
palustre shoots in intragastric introduction in the dose of 5000 mg/kg
has been studied.

2. The toxicity class of the neogalenical phytocomplex has been
determined. According to the toxicological classification by Sydorov, the
drug belongs to the VI class of toxicity and is a low-toxic substance [11].

3. The analysis of internal organs has shown that all indicators are within
the physiological norm. It allows us to consider that the neogalenical
drug from Ledum palustre shoots has no negative effect on internal
organs.

Authors have no conflict of interests to declare.
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