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The study of acute toxicity of the topical combination with 
glucosamine and ketoprofen in the form of a cream-gel

Safety of new drugs is the most important criteria for the study, and it is determined by the analysis of acute toxicity. 
When determining acute toxicity the adverse effects of drugs are described in their single use or multiple administra-
tions in a short period of time.
Aim. To determine the toxicity class of a new topical combination containing 5.0 % glucosamine hydrochloride and 
2.0 % in the form of a cream-gel or cutaneous application and intragastric introduction. 
Materials and methods. The studies were carried out in accordance with EC Directive 86/609 ЕЕС. The cutaneous 
application of the combination was in the range of doses from 43 to 22600 mg/kg. The object studied was used in the 
dose range from 500 to 5000 mg/kg in intragastric introduction. The behavior of animals and their survival were ob-
served within 14 days.
Results. During the observation after cutaneous application there was no mortality, changes in the common life cycle 
of rats and the skin irritation. In intragastric introduction of the combination its LD50 was higher than 5000 mg/kg.
Conclusions. Therefore, the study of acute toxicity of the combination has shown the absence of mortality in rats at the 
maximum allowable doses for cutaneous application and intragastric introduction. This fact indicates a low toxicity of 
the G/K cream-gel, and it gives the possibility to refer the combination studied to the category of relatively harmless 
substances.
Key words: topical combination; glucosamine; ketoprofen; acute toxicity; cutaneous application; intragastric administra-
tion
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Дослідження гострої токсичності топічної комбінації з глюкозаміном і кетопрофеном 
у формі крем-гелю
Безпека нових лікарських засобів є найбільш важливим критерієм для дослідження і визначається за допо-
могою аналізу гострої токсичності. При постановці гострої токсичності описуються побічні ефекти лікарських 
засобів при їх одноразовому або множинних введеннях впродовж короткого періоду часу.
Мета дослідження. Метою даного дослідження стало визначення класу токсичності нової топічної комбіна-
ції, що містить 5,0 % глюкозаміну гідрохлориду та 2,0 % кетопрофену у формі крем-гелю при нашкірній аплі-
кації і внутрішньошлунковому введенні.
Матеріали та методи. Всі дослідження були проведені відповідно до директиви ЄС 86/609 ЕЕС. Нашкірна аплі-
кація комбінації відповідала діапазону доз від 43 до 22600 мг/кг. При внутрішньошлунковому введенні дослі-
джуваний об’єкт застосовувався в діапазоні доз від 500 до 5000 мг/кг. Виживання тварин і їх поведінка були 
зафіксовані впродовж 14 діб.
Результати. При спостереженні після зовнішнього застосування комбінації не було відмічено летальності се-
ред тварин, змін у загальному життєвому циклі щурів і нашкірних висипань. При внутрішньошлунковому вве-
денні комбінації її LD50 було більше за 5000 мг/кг.
Висновки. Отже, дослідження гострої токсичності комбінації показало відсутність летальності тварин при 
максимально допустимих дозах для її нашкірної аплікації і внутрішньошлункового введення. Цей факт свід-
чить про низьку токсичність досліджуваної комбінації і дає можливість віднести її до категорії відносно не-
шкідливих речовин.
Ключові слова: топічна комбінація; глюкозамін; кетопрофен; гостра токсичність; нашкірна аплікація; внутріш-
ньошлункове введення
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Исследование острой токсичности топической комбинации с глюкозамином и кетопрофеном 
в форме крем-геля
Введение. Безопасность новых лекарственных средств является наиболее важным критерием для исследова-
ния и определяется с помощью анализа острой токсичности. При постановке острой токсичности описывают-
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ся побочные эффекты лекарственных средств при их однократном воздействии или множественных введени-
ях в течение короткого периода времени.
Цель исследования. Целью данного исследования стало определение класса токсичности новой топической 
комбинации, содержащей 5,0 % глюкозамина гидрохлорида и 2,0 % кетопрофена в форме крем-геля при на-
кожной аппликации и внутрижелудочном введении.
Материалы и методы. Все исследования были проведены в соответствии с директивой ЕС 86/609 ЕЕС. Накож-
ная аппликация комбинации соответствовала диапазону доз от 43 до 22600 мг/кг. При внутрижелудочном 
введении исследуемый объект применялся в диапазоне доз от 500 до 5000 мг/кг. Выживание животных и их 
поведение фиксировали на протяжении 14 дней.
Результаты. При наблюдении после накожного применения комбинации не было зафиксировано летально-
сти среди животных, изменений в общем жизненном цикле крыс и накожных высыпаний. При внутрижелу-
дочном введении комбинации ее LD50 была больше чем 5000 мг/кг.
Выводы. Следовательно, исследование острой токсичности комбинации показало отсутствие летальности 
животных при максимально допустимых дозах для ее накожной аппликации и внутрижелудочного введения. 
Этот факт свидетельствует о низкой токсичности исследуемой комбинации и дает возможность отнести ее к 
категории относительно безопасных веществ.
Ключевые слова: топическая комбинация; глюкозамин; кетопрофен; острая токсичность; накожное нанесе-
ние; внутрижелудочное введение

Safety of drugs is one of the most important 
criteria for the study and their further use. 

Safety of new drugs is determined by the applied 
method of acute toxicity. Acute toxicity describes 
the adverse effects of a substance as a result of the 
single exposure or multiple exposures in a short 
period of time (usually less than 24 hours) [1].  
To be described as acute toxicity the adverse ef-
fects should occur within 14 days of the substance 
administration [2]. As a rule, the study of acute to- 
xicity in animals is necessary for any medicinal pro- 
duct that will be intended for human use. The in- 
formation obtained from these studies is useful in  
choosing doses for repeat-dose study, providing the  
preliminary identification of target organs, and, oc-
casionally, revealing delayed toxicity [3]. The stu- 
dies of acute toxicity may also help in selecting the 
starting doses for Phase 1 clinical trials, and pro-
vide the information relevant to acute overdosing 
in humans.

The aim of the study was to determine the tox-
icity class of a new topical combination containing 
5.0 % glucosamine hydrochloride and 2.0 % in the 
form of a cream-gel (G/K cream-gel) for cutaneous 
application and intragastric administration.

Materials and methods

The G/K cream-gel combination studied was 
tested for toxicological properties. In the study 39 
white rats aged 4-5 months were used. According 
to the standard health and safety regulations the ex-
perimental animals were kept on the appropriate 
food diet in the vivarium at the Central Research 
Laboratory of the National University of Pharmacy 
certified by the State Enterprise “Centre for Drug 
Evaluation and Research at the Ministry of Health 
of Ukraine” as a base for research in experimental 
pharmacology [4]. The studies were conducted in 
accordance with EC Directive 86/609 ЕЕС of No- 
vember, 24, 1986 in compliance with laws, acts and 

regulations of the EU countries as to protection of 
animals used for experimentation and other scien-
tific purposes [5, 6].

The Bioethics Commission of the National Uni- 
versity of Pharmacy did not find violations of 
ethical norms in the studies conducted (No. 12 of 
12.17.2014). The combination studied has a form 
for external use (a cream-gel), the first indicators 
of its acute toxicity were determined by cutaneous 
application in 15 rats of both sexes weighing 180-
200 g. The study was carried out according to the 
guidelines [6].

The hair on the side of the rat’s body was re-
moved 24 hours before application to the skin of 
the study object. It was shaven in sizes correlated 
with the dose of application (from 10 % to 50 %) 
[7, 8]. The dosing of the object was conducted ac-
cording to the guidelines from 43 to 22600 mg/kg 
[6]. Within 14 days there was an observation about 
the general condition and behavior of animals, their 
survival, food intake, skin, reflex excitability [6, 7].

According to the standards of Laboratory Practice 
systematic studies of acute toxicity are necessary 
even for drugs that have topical dosage forms [6].

The study of acute toxicity of the G/K cream-gel 
was conducted on 24 outbred white rats of both 
sexes weighing 150-180 g when introducing intra-
gastrically according to the method of Pastushenko 
et al. [6, 9]. The study object was introduced in the 
dose range from 500 to 5000 mg/kg (500, 1000, 
3000, 5000 mg/kg) [10]. It is the dose threshold 
up to 5000 mg/kg that is considered reasonable 
for intragastric introduction in determination of 
systemic acute toxicity. As a solvent a vegetable oil 
was used with the ratio of 1 : 1 to the combination 
studied [11, 12]. Each experimental group contained 
6 animals. Within two weeks all groups of animals 
were monitored. The intoxication of animals was  
criterion for acute toxicity assessment, namely death  
of animals, their general condition, changes in the 
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body weight recorded on the 3rd, 7th and 14th day 
of the study.

Results and discussion

The results of the study of acute toxicity of the 
object are presented in Tab. 1 and indicate no mor-
tality in all experimental groups. During 2 weeks 
observation in cutaneous application there were 
no changes in the common life cycle of rats, their 
behavior and appetite. In addition, no irritations or 
rash on the skin of rats were detected. 

The results of the study of systemic acute toxic-
ity according to Pastushenko method [13] are pre-
sented in Tab. 2.

The data indicate the absence of mortality in rats  
after intragastric introduction of the object studied  
in the range of doses from 500 to 5000 mg/kg 
within 14 days.

During the observation there were no changes  
in behavior, appetite, skin and visible mucous mem- 
branes, signs of pathological processes in breath-
ing, motor activity, tone of muscles, the cardiovas-
cular system, etc., in all animals studied. No disor-
ders in diuresis and the state of the gastrointestinal 
tract were observed.

However, introduction of high doses of the G/K 
cream-gel combination from 3000 mg/kg within 
the first days of the study caused slight weakness 
and fatigue. The animals of this group were less ac-
tive. Somewhere darkening of the stool was noted. 
But these symptoms disappeared before the 7-day 
of study, all general indicators returned to the normal 
level. During the experiment dynamics of changes 
in the body weight was determined as an impor-
tant indicator of intoxication (Tab. 3).

At the beginning of the study all animals were 
weighed on an empty stomach, their average in-
dicators in different groups ranged from 164.3 to 
170.5 g. On the third day of the study a significant 
reduction of the body weight was observed only in 
the dose of 5000 mg/kg, it was 158.3 ± 4.5 g.

Weighing of animals in all experimental groups 
on the 7-th day showed the tendency for normaliza-

tion of the body weight. On the 14-th day of the study 
the indicators of all groups were close to their start 
values, and the group with the dose of 1000 mg/kg  
even slightly exceeded them. Taking into account 
the absence of mortality in animals in all experi-
mental groups it can be argued that the LD50 value 
of the object studied was higher than 5000 mg/kg 
in intragastric introduction.

Table 1
Mortality rates in rats when studying  

acute toxicity in cutaneous application  
of the G/K cream-gel (n = 15)

Group Dose, 
mg/kg

The number of animals  
that died in the group /  
The number of animals  

in the group 

1 43 0/3
2 340 0/3
3 2810 0/3
4 22500 0/3
5 22600 0/3

Note. n – the total number of animals in the study

Table 2
Mortality rates in rats when studying 

systemic acute toxicity of the G/K cream-gel 
combination (n=24)

Group Dose, 
mg/kg

The number of animals 
that died in the group / 
The number of animals 

in the group

1 500 0/6
2 1000 0/6
3 3000 0/6
4 5000 0/6

Note. n – the total number of animals in the study

Table 3
Dynamic of changes in the body weight of rats by the effect of systemic acute toxicity  

of the G/K cream-gel combination studied (n=24) (X±SX)

Group Dose, mg/kg b.w. before 
introduction, g b.w., the 3-rd day, g b.w., the 7-th day, g b.w., the 14-th day, g

1 500 164.3±5.5 157.8±5.1 160.7±5.3 164.1±6.0
2 1000 168.5±3.5 162.7±3.2 165.3±3.2 169.3±2.8
3 3000 164.7±4.5 156.7±4.2 159.8±4.2 163.5±4.3
4 5000 170.5± 4.31 158.3±4.51 164.3±4.4 169.5±4.4

Notes: 1 – significant differences compared to the body weight (b.w.) before introduction (p <0.05);  n – the total number  
of animals in the study.
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According to the guidelines the further study of higher  
doses is inappropriate, and the G/K cream-gel combina-
tion studied can be classified as a relatively harmless sub- 
stance [14]. This statement was also proven by the dyna- 
mics of changes in the body weight during the experiment.

CONCLUSIONS
Therefore, the study of acute toxicity of the G/K 

cream-gel combination has shown the absence of 

mortality in rats at the maximum allowable doses 
for cutaneous application and intragastric introduc-
tion. This fact indicates a low toxicity of the G/K 
cream-gel, and it gives the possibility to refer the 
combination studied to the category of relatively 
harmless substances.
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