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Дорогие читатели!

Фармация – это область быстрых изменений с посто-
янным внедрением новых методик, новых препаратов 
и появлением новых сведений о традиционных лекар-
ственных средствах. Все работники здравоохранения, 
включая фармацевтов, постоянно сталкиваются с новой 
информацией, которую им нужно анализировать, асси-
милировать и использовать в улучшении их практиче-
ской деятельности. 

Журнал «Рецепт» вышел на новый, более высокий 
уровень, что является значительным шагом в развитии 
фармацевтической и медицинской науки, способствует 
обмену мнениями между молодыми и опытными учены-
ми различных стран, поддерживает связь между наукой 
и практикой.

Уверен, что научные статьи на страницах журна-
ла послужат для всех специалистов отправной точкой 
устремленности в мир богатой и интереснейшей науки.

Хочу пожелать всем научным работникам, фарма-
цевтам, фармакологам, специалистам-практикам успе-
хов в достижении новых высот в фармацевтической, 
медицинской и научной деятельности, профессиональ-
ного роста и неугасаемого творческого потенциала, 
который необходим для решения сложных актуальных 
проблем современной науки и практики.

Профессор кафедры технологий 
фармацевтических препаратов 
Национального фармацевтического университета, 
доктор фармацевтических наук 
Е.В. Гладух
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Tolmachova К., Kireyev І., Tsemenko K., Koshovyi O.
National University of Pharmacy, Kharkiv, Ukraine.

Толмачева К.С., Киреев И.В., Цеменко К.В., Кошевой О.Н.
Национальный фармацевтический университет, Харьков, Украина

Preclinical Study of Acute Toxicity  
of the Neogalenical Phytocomplex  
from Ledum Palustre Shoots
Доклиническое исследование острой токсичности 
новогаленового фитокомплекса побегов 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.

______________________ Резюме __________________________________________________________________________ 

В статье приведены результаты исследования острой токсичности новогаленового фитоком-
плекса побегов Ledum palustre. Эксперимент проводили на мышах обоих полов, которым вво-
дили исследуемое средство в дозе 5000 мг/кг массы тела животного внутрижелудочно метал-
лическим зондом.
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 � 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]. 

 � 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.

Введение вещества не приводило к гибели животных. Также не зарегистрировано выражен-
ной интоксикации: общее состояние и другие жизненные показатели лабораторных животных 
были удовлетворительными и не отличались от показателей у животных контрольной группы.
В период эксперимента проводили исследования динамики массы тела мышей (на 1, 3, 7 и 14-й 
дни эксперимента). Установили, что динамика массы тела мышей во всех группах животных на-
ходилась в пределах физиологической нормы. На 14-й день провели забой животных путем дис-
локации шейных позвонков под эфирным наркозом и провели вскрытие с целью взвешивания 
внутренних органов для расчета массовых коэффициентов. Макроскопическое исследование 
внутренних органов мышей подтвердило отсутствие токсического действия новогаленового 
фитокомплекса побегов Ledum palustre. Внутренние органы были без признаков поражения и 
воспаления. Не обнаружено видимых изменений между группами-опыт и группами-контроль 
по размеру, цвету, консистенции и расположению внутренних органов. Не выявлено и суще-
ственной разницы между группами как эмпирически, так и по массовому коэффициенту. 
По результатам исследования однократное внутрижелудочное введение новогаленового фито-
комплекса побегов Ledum palustre в дозе 5000 мг/кг не влияет на прирост массы тела, показа-
тели функционального состояния лабораторных животных, а также относительную массу вну-
тренних органов, что свидетельствует об отсутствии токсичности исследуемого фитокомплекса, 
что позволяет отнести заявленное средство к VI классу токсичности – малотоксичное вещество. 
Полученные результаты исследований указывают на то, что новогаленовый фитокомплекс 
побегов Ledum palustre является безопасным и перспективным средством для дальнейшего 
доклинического изучения.
Ключевые слова: острая токсичность, побеги Багульника болотного.
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It is known that the 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 LD50 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].

 � 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).

In the first hours 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 Number of dead animals / number  
of animals in the group

Control group 1: i/g introduction 
of distilled water to males 0/6

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

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

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

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 (М±m; n=20)

Group Initial data, g 3 days, g 7 days, g 14 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 20.71±0.39

Group 2: i/g introduction  
of the phytocomplex to males 19.10±0.68* 19.21±0.69* 19.59±0.65* 19.79±0.57*

Females
Control group 3: i/g introduction  
of distilled water to females 19.95±0.06 20.11±0.09 20.25±0.09 20.53±0.10

Group 4: i/g introduction  
of the phytocomplex to females 20.64±0.52* 20.77±0.54* 20.96±0.53* 21.21±0.58

Note: * deviation of the indicator is reliable in relation to the initial data, р≤0.05.
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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 = morgan / Мanimal × 100%.

Table 3
Mass coefficients of internal organs of mice (M±m) after a single intragastric introduction  
of the neogalenical phytocomplex from Ledum palustre shoots

Group
Organ

Heart Kidney 
(right)

Kidney 
(left) Spleen Liver Lungs

Control group 1:  
i/g introduction  
of distilled water  
to males

0.38±0.0007 0.67±0.0009 0.65±0.0019 1.23±0.0019 6.96±0.010 1.17±0.0074

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

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

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

0.37±0.0009 0.47±0.0007 0.48±0.0006 0.71±0.0007 6.82±0.0057 0.62±0.0002

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

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, a single intragastric introduction 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. 

 � CONCLUSIONS
1. 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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