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thelin-1 in plasma obtained from healthy individuals accounted to 0,2-0,3 fmol / ml (mean 0.26 ± 0.07 fmol / 
ml). 

Statistical analysis of the results was carried out according to Student's test. The diferences between the 
groups of patients were recognized as statistically signiicant at p <0,05. 

Results and discussion. At the beginning of therapy a signiicant increase of endothelin-1 was revealed 
in both groups (0,96 ± 0,25 fmol / ml in the main and 0,97 ± 0,21 fmol / ml - in the comparison group). At the 
same time the maximum values of endothelin-1 were observed among patients with moderate and severe 
neurological deicits in both - the main and the comparison - groups (1,17 ± 0,51 fmol / ml and 1,22 ± 0,57 fmol 
/ ml, respectively), comparing to patients who had slight neurological deicit (0,82 ± 0,27 fmol / ml and 0,40 ± 
0,06 fmol / ml, respectively) (p < 0,05, p <0,05). Slightly higher level of endothelin-1 was among the patients at 
the age after 60 years old in both groups (0,88 ± 0,25 and 0.90 ± 0.62 fmol / ml) comparing to patients aged 
from 41 to 60 years old (0,78 ± 0,3 and 0.53 ± 0.19 fmol / ml) (p > 0,05). Signiicant gender diferences in the 
production of endothelin-1 at the beginning of stroke therapy were not revealed. 

During 14 days of main group treatment, the overall neurological deicit decreased to an average of 3.17 ± 
0.45 points (3.56 points). At the same time signiicant reduction of endothelin-1 levels (up to 0,52 ± 0,13 fmol 
/ ml) (p < 0,05) was recorded. In the comparison group, the total neurological deicit was decreased only by 2 
points (up to 4,46 ± 0,88 points), and also was noticed a tendency to reduce endothelin-1 level, but it was less 
pronounced than in the main group (up to 0.77 ± 0 15 fmol / ml) (p > 0.05). Moreover, in both groups women 
obtained more pronounced dynamics than men. Signiicant age diferences in the dynamics of endothelin-1 
after the treatment were not revealed.

Conclusions. Therefore, patients with ischemic stroke revealed pronounced predominance of ED with 
pathological vasoconstriction, caused by the increased concentrations of endothelin-1 in plasma (3.7 times 
comparing to its level among healthy individuals). Increased concentration of endothelin-1 in blood was the 
most pronounced among patients with moderate and severe neurological deicits and over the age of 60 years 
old. Data analysis obtained over time showed that the use of acupuncture leads to a signiicantly greater 
reduction in plasma levels of endothelin-1 after 2 weeks of treatment, while the more pronounced regress of 
neurological deicit. Therefore, the combination of efects of pharmaceuticals with the early application of acu-
puncture techniques greatly reduces the ED and contributes to the successful rehabilitation of the patients. 

Literature

1. Voloshin P.V., Malakhov V.A., Zavgorodnyaya A.N. Endothelial dysfunction in cerebrovascular disease.
Kharkiv, 2006. 92 p.

2. Gusev E..I, Skvortsova V.I., Stakhovskaya L.V. The problem of stroke in the Russian Federation: the time
of active combined action // Journal Neurology and Psychiatry. SS Korsakov. 2007. № 8. P. 4-10.

3. Dolgov A.M., Riabchenko A.Y., Denisov E.N., Gumanova N.G. The endothelium-dependent mechanisms
regulating vascular tone in ischemic stroke // Kazan Medical Journal. - 2013. - V. 94, no. № 1. P. 9-13.

4. Molchanova E.E. Clinical eiciency of dynamic electroneurostimulation in the acute period of ischemic
stroke // Bulletin of rehabilitation medicine. 2015. №1 (65). P.33-36.

5. Molchanova E.Y., Shi S.Y., Ananenko V.A. Evaluation of clinical efectiveness of scalp acupuncture in the
acute period of ischemic stroke// Proceeding of the XI Sino-Russia forum of biomedical and pharmaceutical 
science. 2014. P. 177-178

6. Riabchenko A.Y., Dolgov A.M., Denisov E.N., Gumanova N.G. The role of nitric oxide and endothelin-1 in
the development of ischemic cerebrovascular disorder // Neurological Bulletin, 2014. N 1. P. 34-37.

7. Semidotskaya I.Y. Evaluation cardiocerebral hemodynamics and endothelial dysfunction in ischemic
stroke in a regional vascular center and sanatorium // Thesis for PhD of medical sciences. Kursk, 2014. 132 p.

8. Suslina Z.A., Tanashyan M.M., Ionova V.G. The concept of dysregulated hemostasis as a universal factor
in the pathogenesis of ischemic stroke. // Proceedings of IX All-Russian Congress of Neurology. 2006. P. 489.

9. Shutov A.A., Agafonov A.V., Baidina T.V., Gaydash G.V., Syutkina O.V. Endothelial dysfunction in pa-
tients with ischemic stroke // Journal. Neurology and Psychiatry. SS Korsakov. 2005. № 14. P. 42-45.

10. Goldstein L.B., Bertels C., Davis J.N. Interrater reliability of the NIH stroke scale // Arch. Neurol. 1989.
Vol. 46: 660-662

DOI: 10.22448/AMJ.2016.15-16.92-94

UDC 57.017.322:615/27

EVALUATION OF THE EFFECTIVENESS OF THE USE OF NATURAL ANTIOXIDANTS IN THE GENERAL COOLING 
OF THE BODY IN RATS OF DIFFERENT AGE GROUPS

Namakonova V.S., Krasavina N.A., Tseluyko S.S.

Amur State Medical Academy, Blagoveshchensk, Russia



93Амурский медицинский журнал №3 - 4 (15 - 16)

Abstract The highest rates of reaction products of lipid peroxidation (LPO) in the peripheral blood by the 
action of low temperatures on the organism are detected in older animals at the age of 19-20 months. In young 
rats (6-7 months) when using dihydroquercetin amid a general cooling of the body showed a signiicant de-
crease in diene conjugates of hydroperoxides, malondialdehyde. Under the inluence of low temperatures on 
the body of old animals both arabinogalactan and dihydroquercetin have roughly the same efect, moderately 
reducing the level of the reaction products of lipid peroxidation, increasing the amount of ceruloplasmin and 
vitamin E.

Key words: general cooling, diene conjugates, hydroperoxide, malondialdehyde, vitamin E, ceruloplas-
min.

Introduction. Lipid peroxidation (LPO) exists in the normally functioning cells, which permanently con-
tains lipid hydroperoxides in a low concentration, which plays an important role in the regulation of cell me-
tabolism. The primary products of lipid peroxidation are diene conjugates, which have a damaging efect on 
the lipoproteins, proteins, enzymes and nucleic acids. Further products of lipid peroxidation - is aldehydes 
and ketones, continuous accumulation of which destabilizes the membrane and promotes cell destruction 
[2]. Activation hydroperoxide processes occur either as a result of excessively enhanced generation of active 
oxygen radicals, or due to insuicient antioxidant mechanisms, or a combination of these two phenomena. 
The activity of lipid peroxidation reactions in the tissues is controlled by antioxidant system that not only 
provides protection against the damaging efects of free radicals, but also afect the adaptive response [1,5]. 
The dynamic nature of the cooling installation phase low of lipid peroxidation in experimental animals. Low 
temperatures resulted in experiments on animals to a signiicant increase in tissue content of the initial and 
inal POL products [4]. Ischemia and tissue hypoxia observed in the action of the cold are additional factors 
contributing to the increased formation of reactive oxidants. The reaction of cells and tissues of the efect of 
low temperatures depend on the age of the organism, as as aging occurs reduction metabolic processes that 
lead to excessive accumulation of products of lipid peroxidation and activation of oxidative stress [2].

In this situation, a special interest is the study of natural compounds derived from plants growing in the 
Far East, with a wide range of antioxidant activity [3, 6].

Objective: to evaluate the efectiveness of antioxidant drugs (dihydroquercetin and arabinogalactan) in a 
general cooling of the body, and a comparative analysis of their impact on young and old animals.

Materials and methods. Work carried out on mongrel white rats aged 6-7 months (young) and 19-20 months 
(old). The study material of 120 animals. In accordance with the tasks experimental animals were divided into 
two main groups (young and old). Each group consisted of 4 groups: 1. Intact; 2. Animals that were cooled in a 
total period of 14 days to 3 hours per day at a temperature of -15 ° C; 3 and 4 groups of animals for two weeks 
or arabinogalactan orally administered dose of 5 mg / 100 g or dihydroquercetin of 5 mg / 100g. Then, with the 
overall cooling within 14 days to 3 hours per day at a temperature of -15 ° C was continued oral administration 
or arabinogalactan or dihydroquercetin. 

Biochemical studies was peripheral blood. To determine the products of lipid peroxidation and vitamin 
E, lipids extracted from the blood by the method of Bligh-Dyer (1975). Diene conjugates was determined by 
I.D. Steel, lipid hydroperoxide - by L.A. Romanov and I.D.Stalnoy content of malondialdehyde - method E.A.
Borodin and A.I. Archakova (1987). Antioxidant status was evaluated by ceruloplasmin activity by the method
of V. Kolb and V.S. Kamyshnikova; the amount of vitamin E by the method of R.J. Kiselevich and S.I. Squarks.
Statistical processing was performed using the statistical package STATISTICA v. 6.0 for Windows (StatSoft
Inc., 1984-2001). The resulting digital data is processed by standard parametric statistical methods using
Student t-test.

Own data. Under the inluence of low temperature on young animals (6-7 months) in the peripheral blood 
revealed a signiicant increase in all indicators of lipid peroxidation, as diene conjugates increased by 11.8%, 
12.5% hydroperoxide, malondialdehyde by 19.5%. Against this background, there is a decrease of ceruloplas-
min and 24.8% vitamin E is 10.4% (Table. 1). The use of arabinogalactan via the action of low temperatures 
leads to a decrease in peripheral blood malondialdehyde and hydroperoxides by 17% and an increase of ce-
ruloplasmin level by 15%. Against the backdrop of the introduction of cooling dihydroquercetin in young rats 
leads to a signiicant reduction of all parameters of the reaction of lipid peroxidation by 20% and a signiicant 
increase in ceruloplasmin at 30% (Table. 1).

In animals aged 19-20 months (old) under a general cooling in the peripheral blood lipid peroxidation are 
increased signiicantly more than in young, growing at 25 - 30% (Table. 2). The use of arabinogalactan on the 
background of low temperatures in the experimental group resulted in a signiicant reduction in lipid peroxida-
tion products, especially malondialdehyde (41%) and a moderate increase in vitamin E. Action dihydroquer-
cetin on the background on the performance of cooling the reaction is similar to lipid peroxidation, as well as 
the application of arabinogalactan, but wherein a signiicantly increased content of antioxidant protection 
substances, in particular vitamin E, especially ceruloplasmin (Table. 2).

Thus in young animals on the background of low temperatures in the blood observed a moderate growth 
of LP and a signiicant reduction of ceruloplasmin. The positive efect of the application of DHQ on lipid perox-
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idation more signiicant than with arabinogalactan.

With the general cooling in old animals compared with young, there is a more pronounced increase in lipid 
peroxidation. The efect of arabinogalactan and dihydroquercetin about the same, at the same time revealed a 
signiicant decrease in the most aggressive lipid peroxidation products, namely malondialdehyde.

Table 1. Indicators of lipid peroxidation products and antioxidant system in blood in rats aged 6 - 7 months

Indicators	

						Groups	

Intact	 Cooling	for		

14	days	

Arabinogalactan	+	
cooling	

Dihydroquercetin	+	
cooling	

I	 II	 III	 IV	

Diene	conjugates			nmol/ml	 37,17±1,28	 42,13±0,46*	 38,88±1,48	 34,87±1,82***	

Lipid	hydroperoxide	

nmol/ml	
31,15±0,58	 35,62±1,31*	 30,32±1,61**	 29,7±0,89***	

Malondialdehyde			nmol/ml	 4,13±0,23	 5,13±0,22*	 4,36±0,4**	 4,32±0,27***	

Vitamin	E			nmol/ml	 42,03±1,97	 38,07±0,89*	 39,47±1,25	 40,75±1,05	

Ceruloplasmin			mg/100ml	 23,77±1,36	 19,05±0,75*	 22,46±1,04**	 27,04±2,12***	

Conidence level when comparing: * I and II (p <0,05); ** II and III (p <0,05); *** II and IV groups (p <0,05)

Table 2. Indicators of lipid peroxidation products and antioxidant system in blood in rats aged 19 - 20 
months

Indicators	

						Groups	

Intact	 Cooling	for	

14	days	

Arabinogalactan	+	
cooling	

Dihydroquercetin	+	
cooling	

I	 II	 III	 IV	

Diene	conjugates			nmol/ml	 34,1±1,6	 45,73±1,49*	 38,29±1,13**	 41,27±1,81	

Lipid	hydroperoxide	

nmol/ml	

27,27±1,37	 38,3±1,32*	 30,69±0,79**	 31,91±1,93***	

Malondialdehyde			nmol/ml	 4,27±0,54	 6,38±0,4*	 4,52±0,2**	 4,55±0,88***	

Vitamin	E			nmol/ml	 40,87±0,33	 36,05±1,44*	 39,92±1,36	 41,51±0,84***	

Ceruloplasmin			mg/100ml	 22,87±0,52	 19,47±1,44	 19,51±1,03	 23,06±1,28	

Conidence level when comparing: * I and II (p <0,05); ** II and III (p <0,05); *** II and IV groups (p <0,05)
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