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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 infragastric
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 frigoprotective 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 frigoprotective 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 frigoprotective
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 frigoprotective
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 8x8x15 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 frigoprotective 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

Table

The effect of glucosamine hydrochloride,
“Glucosamine C-BCPP” and vitamin C on the survival
time of mice under conditions of acute hypothermia

[0)
Group, the number The survival % Change to
) . . the untreated
of animals time, min
group
1. Untreated group 46.60+4.25 -
(cold injury), n=8
2. Glucosamine C-BCPP,
82.5 mg/kg + cold injury, | 69.60+3.80% +33
n=8
3. Glucosamine
hydrochloride, M
50 mg/kg + cold injury, 70.10+4.25 +33.5
n=8
4. Ascorbic acid,
4 mg/kg + cold injury, 52;2_/_331 +20.2
n=8

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.

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 frigoprotective
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 frigoprotec-
tive effect in the equivalent dose of 4 mg/kg, does not
practically affect frigoprotective 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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®PUIrONPOTEKTOPHWUIN E®EKT OIETUYHOI AOBABKU «TIIOKO3AMIHY C-EX®3»

TA POJb il KOMMNOHEHTIB

€.B.6boHOapee, C.10.lLimpuzons, FO.FO.LLimpuzonk, A.C.LLlanamat

Knrovoei cnoea: chpuzoripomekmopHa 0isi; entoko3amiHy 2idpoxiopud; ackopbiHosa Kucroma;
eocmpe 3azallbHe OXOT00XEeHHS

lNposedeHo su3HavyeHHs ernusy diemuy4Hoi 0obasku «lnokosamiH C-BX®3» Ha mpueanicmb xXum-
msi meapuH rpu 20CMpoMy 3a2aribHOMy OXOrI0OXeHHI 8 eKkcriepuMeHmi Ha muwax. BemaHoeneHo,
W0 npu 8HyMpPIWHbOWITYHKOBOMY 88e0eHHI meapuHam diemuyHoi 0obasku [mrokosamiHy C-BX®3
(cknad: anroko3damiHy 2idpoxnopud ma ackopbiHosa Kucroma) Ha Moderii 20cmpo2o 3a2anbHO20 0XO-
JI00XKEeHHS criocmepieaembcs 8ipo2iOHe Mid8UUEHHS Yacy XUmms CmMOCOBHO 2pyrnu KOHMPOIbHOI
namonogii. ®puzonpomekmopHul echekm dobaesku «InokosamiHy C-BXDP3» 3ymoeneHuli nepesax-
HO ertoKo3amiHy 2i0poxiopudom, a porib ackopbiHO8OI Kucriomu MeHuwa.

®PUIrOMNPOTEKTOPHBLIN 9®®EKT AUETUYECKON OOBABKU «FMIOKO3AMUHA C-EX®3»
1 POJlb EE KOMNOHEHTOB

E.B.BoHOapees, C.FO.LLImpuzons, FO.FO.LLimpuzonb, A.C.LLlanamat

Knrodeenlie cnoea: chpuzonpomekmopHoe delicmeue; artoko3amuHa 2udpoxiopud; ackopbuHosasi
Kucrioma; ocmpoe obujee oxnaxoeHue

lNposedeHo onpedeneHue ernusiHUsI duemu4eckol 0obasku «loko3amuHa C-EXO3» Ha npodomku-
mesibHOCMb XU3HU XUBOMHbIX MPU OCMPOM obweM oxrax0eHuUU 8 3KCMepuMeHme Ha Mbllax.
YcmaHoerieHo, 4mo npu 8Hympuxesly004HOM 88e0eHUU XUBOMHbIM duemudeckol 0obasku [oko3amuHa
C-BX®3 (cocmas: anroko3amuHa 2udpoxsopud u ackopbuHosasi Kucrioma) Ha Modesiu 0cmpozo 0b-
wieao oxnaxoeHusi Habnodaemcsi 00CMOBEPHOE 08bLILIEHUE BPEMEHU XU3HU OMHOCUMEILHO 2pyri-
MbIKOHMPObHOU namosioauu. @puaornpomeKkmopHbIl aghghekm 0obasku «lrokozamuHa C-BXD3»
0bycnoeneH npeumMyu,ecmeeHHO a/1toKo3amMuHa audpoxopudom, a posib ackopbuHo80U KUcIomsl
MeHbe.



