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The effect of “Glucosamine C-BCPP” dietary supplement on the survival time of animals with acute 
hypothermia in experiments in mice has been determined. It has been found that with intragastric 
introduction of “Glucosamine C-BCPP” dietary supplement (its composition: glucosamine hydrochlo-
ride and ascorbic acid) to animals a significant increase in the the survival time compared to the 
the untreated group is observed on the model of acute hypothermia. The frigoproteсtive effect of 
“Glucosamine C-BCPP” is mainly due to glucosamine hydrochloride, the role of ascorbic acid is less.

Treatment and prevention of acute cold trauma is one 
of the most important problems of modern medicine and 
pharmacy both in peacetime and in wartime, and requi- 
res in-depth study of the mechanisms of the body adap-
tation to low temperatures [2, 5, 6]. Cold trauma refers 
to serious injuries, and it is an important cause of dis-
ability [16, 18, 20].

In recent years there is a clear tendency towards in-
creasing the number of injured victims of the cold in tem- 
perate regions. Every year more than 12 000 cases of such 
injury in Ukraine, more than 20000 cases in Russia are 
recorded. Most of the victims of the cold need hospital 
treatment; mortality exceeds 10% [6, 12, 19].

In the pathogenesis of acute cold trauma hypoxia of 
the brain and other organs, disorders of the central nervous, 
cardiovascular, respiratory, excretory, endocrine systems, 
the gastrointestinal tract and the skin are involved. The  
course of these disorders causes the complexity of treatment 
and the consequences of hypothermia [1, 8, 14, 18, 19].

Therefore, the search for new frigoproteсtive agents 
is an urgent task. In our previous studies it has been fo- 
und that glucosamine hydrochloride (G h/chl), a drug with 
the anti-inflammatory activity and a number of other phar- 
macological properties, is an effective frigoproteсtive 
agent that exceeds another salt – glucosamine sulphate 
[3, 4, 9]. Glucosamine is an important component of bio-
logical membranes; it is contained in large quantities in 
the brain, kidney, liver and skin [7].

On the model of acute hypothermia G h/chl in the 
dose of 50 mg/kg improves survival rate of animals, motor 
activity, muscle tone, coordination and physical endu- 
rance, normalizes the renal function in the recovery pe-
riod. All these advantages substantiate expediency of in- 

depth studies of G h/chl as a potential frigoproteсtive 
agent. Most glucosamine drugs registered at the Ukrainian 
market contain glucosamine sulphate (“Artron”, “Dona”, 
etc.). Only one dietary supplement includes G h/chl in 
its composition in combination with ascorbic acid (“Gluco- 
samine C-BCPP” produced by “Borshchahivskiy CPP”).

Vitamin C (ascorbic acid) has the metabolic action;  
it is involved in the regulation of redox processes, car- 
bohydrate metabolism, blood coagulation, tissue rege- 
neration, and reduces vascular permeability. This vita- 
min possesses antiplatelet and distinct antioxidant proper- 
ties, regulates immunological reactions, promotes phago- 
cytosis, and increases resistance to infection [17].

The aim was to study the effect of “Glucosamine 
C-BCPP” dietary supplement and its components –  
G h/chl and ascorbic acid on the survival time in mice 
under conditions of acute cold trauma.

Materials and Methods
The research was conducted in summer on white ran- 

dombred female mice weighing 28-32 g; they were kept in  
standard vivarium conditions in accordance with the GLP 
rules. During our work the requirements of the EU Direc-
tive on the protection of animals used for experimental 
and other scientific purposes were performed [10].

To simulate cold injury mice were placed in indivi- 
dual plastic cases with the size of 8×8×15 cm, which do 
not restrict access to the air. The animals were placed in 
the cases to the “Nord Inter-300” freezer at – 18°C, and 
the survival time was determined [15]. 

“Glucosamine C-BCPP”, G h/chl, ascorbic acid or 
0.9% solution of NaCl (control) were administered intra- 
gastrically (i/g) for 30 min prior to acute cold trauma, 
i.e. in the preventive mode. Laboratory animals were di- 
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vided into 4 groups according to the drug that they re-
ceived, the dose and the route of administration: group 1 – un-
treated animals (n = 8), NaCl solution (0.1 ml/10 g) was 
administered to these animals; group 2 – “Glucosamine 
C-BCPP” in the dose of 82.5 mg/kg (the dose is equiva-
lent to 50 mg/kg of G h/chl) + cold injury (n = 8); group 
3 – G h/chl /50 mg/kg + cold injury (n = 8); group 4 – 
ascorbic acid (Darnitsa) in the dose of 4 mg/kg + cold 
injury (n = 8). The dose of 4 mg/kg of ascorbic acid was 
equivalent to the dose that animals received with “Glu-
cosamine C-BCPP” dietary supplement in the dose of 
82.5 mg/kg.

The survival time of mice was selected as a criterion of 
sensitivity to cold. For statistical analysis of the results 
Student t-test was used in normal distribution or White 
nonparametric criterion W – when it was absent. Differen- 
ces were considered to be statistically significant at p<0.05.

Results and Discussion
In the test of acute hypothermia in mice the diffe- 

rences in the survival time listed in Table were observed.
Analysis of the data in Table indicates that “Gluco- 

samine C-BCPP” in the dose of 82.5 mg/kg significantly 
increases the survival time of the animals with respect 
to the control pathology group by 33% and 16.1% com-
pared to ascorbic acid. Under the action of G h/chl in 
the dose of 50 mg/kg the survival time of mice with acute 
cold trauma statistically significantly increases compared 
to the control (on average + 33.5%) and 16.7% compared 
to the value against the background of ascorbic acid.

Ascorbic acid in the dose of 4 mg/kg in animals with 
acute cold trauma significantly increases the survival time  
by 20.2% compared to the untreated group.

The changes identified, namely increase in the sur-
vival time of the animals against the background of acute 
cold trauma, show a marked frigoproteсtive effect of the 
investigated drug and its components. The highest ef-
fect (almost identical) is provided by G h/chl 50 mg/kg  
and “Glucosamine C-BCPP” in the dose of 82.5 mg/kg 
equivalent to G h/chl.

The increased survival time under the action of G h/chl 
can be explained by a wide range of the pharmacologi- 
cal activity, such as anti-inflammatory, cerebroprotective 
properties [9] associated with the effect on neurotrans-
mitter and metabolic processes in the brain, improve-
ment of its blood supply, a possible positive impact on 
the systemic circulation, microcirculation, energy meta- 
bolism, etc. [4, 7].

Almost all body systems participate in stress reac-
tion, but to a greater extent stress is associated with the 
hypothalamus-pituitary-adrenal gland axis and the im- 
mune system [11]. Vitamin C plays a crucial role in the 
synthesis of steroids, which are important in the mecha-
nism of resistance in cold injury. Thus, ascorbic acid 

is completely absent in the human adrenal glands after 
lethal hypothermia [13]. Vitamin C is also important for 
formation of norepinephrine – a mediator of the sym-
pathetic nervous system, which activation is involved in 
the stress reaction caused by cold injury. These aspects 
of the mechanism of action of ascorbic acid explain its 
protective effect revealed in acute hypothermia. Howe- 
ver, according to the results G h/chl plays a key role in 
the composition of “Glucosamine C-BCPP” dietary sup- 
plement.

CONCLUSIONS
1. “Glucosamine C-BCPP” dietary supplement in the 

dose of 82.5 mg/kg possesses a marked frigoproteсtive 
effect increasing the survival time of mice with acute 
hypothermia by 33%.

2. The protective effect of “Glucosamine C-BCPP” 
dietary supplement is mainly due to the influence of gluco- 
samine hydrochloride, which increases the survival time of 
animals by 33.5% in the equivalent dose of 50 mg/kg. 
Ascorbic acid, which per se has a moderate frigoproteс- 
tive effect in the equivalent dose of 4 mg/kg, does not 
practically affect frigoproteсtive action of glucosamine 
hydrochloride when used in combination.

3. The results have experimentally substantiated ap- 
plicability of “Glucosamine C-BCPP” dietary supple-
ment as a protective agent on exposure to low tempera-
tures.
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Table
The effect of glucosamine hydrochloride, 

“Glucosamine C-BCPP” and vitamin C on the survival 
time of mice under conditions of acute hypothermia

Group, the number  
of animals

The survival 
time, min

% Change to 
the untreated 

group
1. Untreated group  
(cold injury), n = 8 46.60±4.25 –

2. Glucosamine C-BCPP, 
82.5 mg/kg + cold injury, 
n = 8

69.60±3.80* +33

3. Glucosamine 
hydrochloride,  
50 mg/kg + cold injury, 
n = 8

70.10±4.25* +33.5

4. Ascorbic acid,  
4 mg/kg + cold injury, 
n = 8

58.40±3.01 
*/**/*** +20.2

Note: * – statistically significant differences when compared 
to the untreated group, p<0.05; ** – statistically significant 
differences when compared to the group receiving glucosamine 
hydrochloride, 50 mg/kg, p<0.05; *** – statistically significant 
differences when compared to the group receiving “Glucosamine 
C-BCPP”, 82.5 mg/kg, p<0.05.
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ФРИГОПРОТЕКТОРНИЙ ЕФЕКТ ДІЄТИЧНОЇ ДОБАВКИ «ГЛЮКОЗАМІНУ С-БХФЗ»  
ТА РОЛЬ ЇЇ КОМПОНЕНТІВ
Є.В.Бондарєв, С.Ю.Штриголь, Ю.Ю.Штриголь, А.С.Шаламай 
Ключові слова: фригопротекторна дія; глюкозаміну гідрохлорид; аскорбінова кислота; 
гостре загальне охолодження
Проведено визначення впливу дієтичної добавки «Глюкозамін С-БХФЗ» на тривалість жит-
тя тварин при гострому загальному охолодженні в експерименті на мишах. Встановлено, 
що при внутрішньошлунковому введенні тваринам дієтичної добавки Глюкозаміну С-БХФЗ 
(склад: глюкозаміну гідрохлорид та аскорбінова кислота) на моделі гострого загального охо-
лодження спостерігається вірогідне підвищення часу життя стосовно групи контрольної 
патології. Фригопротекторний ефект добавки «Глюкозаміну С-БХФЗ» зумовлений переваж-
но глюкозаміну гідрохлоридом, а роль аскорбінової кислоти менша.

ФРИГОПРОТЕКТОРНЫЙ ЭФФЕКТ ДИЕТИЧЕСКОЙ ДОБАВКИ «ГЛЮКОЗАМИНА С-БХФЗ» 
И РОЛЬ ЕЕ КОМПОНЕНТОВ 
Е.В.Бондарев, С.Ю.Штриголь, Ю.Ю.Штриголь, А.С.Шаламай 
Ключевые слова: фригопротекторное действие; глюкозамина гидрохлорид; аскорбиновая 
кислота; острое общее охлаждение
Проведено определение влияния диетической добавки «Глюкозамина С-БХФЗ» на продолжи-
тельность жизни животных при остром общем охлаждении в эксперименте на мышах. 
Установлено, что при внутрижелудочном введении животным диетической добавки Глюкозамина 
С-БХФЗ (состав: глюкозамина гидрохлорид и аскорбиновая кислота) на модели острого об-
щего охлаждения наблюдается достоверное повышение времени жизни относительно груп-
пыконтрольной патологии. Фригопротекторный эффект добавки «Глюкозамина С-БХФЗ» 
обусловлен преимущественно глюкозамина гидрохлоридом, а роль аскорбиновой кислоты 
меньше.


