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Introduction. In the structure of endocrine diseases diabetes mellitus (DM) is second only to thyroid cancer. According to the International Diabetes Federation in 2011 the number of diabetic patients in the world reached 366 million, and in 2030 will be 552 million [2]. The prevalence of diabetes in the population, on average, is 1-8,6%. In 2011, diabetes was the cause of 4.6 million deaths. In 2012 in Ukraine registered over one million diabetic patients (about 2% of the total population), of which 10-15% are type I diabetes [10]. Thus, currently one person in ten in the world suffering from apparent or latent form of diabetes. Therefore, optimization of diabetes therapy is one of the most pressing health and social issues of our time.
The most effective method of treatment of diabetes mellitus type I is a constant subcutaneous insulin injections for life. There are many modern preparations rativ insulin (human and animal, semi-synthetic and biosynthetic) [1]. 
But it is known that the use insulinotherapy may be accompanied by a large number of complications, which is especially dangerous in conditions of long-term treatment. The main reactions are indirectly hypoglycemic states insulino lipodystrophy, allergic reactions, insulin edema, obesity, insulin resistance, chronic overdose of insulin syndrome (Somodzhi), congestion, itching at the site of injection, etc. [6]. In the treatment of type I diabetes and use of oral hypoglycemic agents, such as metformin. [3]
According to modern research, an important role in the pathogenesis of diabetes both types play an inflammatory cytokines, namely interleukin-1 (IL-1).. It is known that IL-1 inhibits glucose stimulated insulin secretion and violates the normal structure of islets of Langerhans, resulting in decreased survival of β-cells and induces their apoptosis. The above is connected with the fact that most β-cells have the highest density of IL-1 receptors. Therefore, drugs that can inhibit the synthesis and activity of IL-1, increase the survival rate and normalize the functional activity of β-cells of the pancreas are promising antidiabetic agents [8, 9]. The list of anti-diabetic drugs, which are a formulary of Ukraine, drugs with this mechanism of action available.
The purpose of this study is experimental study of hypoglycemic properties of receptor antagonist IL-1 raleukin obtained in St. Peterburg Institute VCBP, on the model of  high-dose streptozocin diabetes in rats.
Materials and methods. Study of hypoglycemic action raleykinu performed in comparison with comparator insulin (H farmasulin of  JSC "Farmak" sol for inj. 100 U / ml) and metformin (diaformin of JSC "Farmak" tab. 0.5 g) on white males rats in the model streptozocin diabetes, which is depicted by a single intraperitoneal administration streptozocin («Sigma», USA) at a dose of 70 mg / kg. This model was chosen under conditions of good reproducibility and informative [5].
Laboratory animals were divided into groups according to the drug that they are prepared: the first group (6 rats) intact control, the second group (7 animals) disease control, third, fourth and fifth groups (6 rats each) on the background model of diabetes given subcutaneously raleukin in 3, 7 and 10 mg / kg, respectively, the sixth group (6 animals) were injected subcutaneously insulin, 0.5 U / kg [7], seven group (6 animals) - intragastrically treated with metformin at a dose of 30 mg / kg [11].
Doses of raleukin were selected according to previous studies [12]. Study drug was administered in a medical mode 48 hours after playing a model disease for 3 days one time per day. 

As indicators of hypoglycemic action  are chosen hypoglycemia reduction in dynamics and the area under the glycemic curve (AGC). These indicators are the main and most informative indicators hypoglycemic action [5, 11].

Blood glucose evaluated by glucose-oxidase method by using the enzymatic glucose analyzer "Eksan-D" (Lithuania), AGK calculated by a computer program «Mathlab» [5].

  When accounting results as mean ± standard error statistical reliability intergroup differences were calculated by Student's t criterion.
Results and discussion. The results are shown in Table 1.
Table 1

Hypoglycemic activity of raleukin in condition of
high streptozocin diabetes in rats
	Group of animals
	Dose mg/kg
	Output level, mmol / l
	Dynamics of basal glycemia after injection through .... (mmol / l)
	AGC
mmol /l • min

	
	
	
	1 day
	2 days
	3 days
	

	intact control (n=6)
	-
	3,6 ± 0,3
	4,1 ± 0,2
	3,5 ± 0,5
	3,4 ± 0,4
	626,4 ± 58,1

	Control pathology
(n=7)
	-
	15,2 ± 0,7*
	15,4 ± 0,4*
	16,1 ± 0,6*
	15,9 ± 0,7*
	1241,7 ± 71,3*

	Raleukin

	3

(n=6)
	15,6 ± 0,3*
	15,0 ± 0,5*(
	13,9 ± 0,4*/**(
	12,1 ± 0,3*/**(
	1167,6 ± 70,2*( 

	
	7

(n=6)
	15,4 ± 0,5*
	11,9 ± 0,6*/**(
	9,8 ± 0,7*/**((
	7,9 ± 0,6*/**(
	825,8 ± 63,0*/**((   

	
	10

(n=6)
	16,2 ± 0,6*
	12,2 ± 0,7*/**(
	11,7 ± 0,6*/**(
	8,5 ± 0,9*/**((
	1078,4 ± 52,5*/**(

	Іnsulin
(n=6)
	0,5 ОД/кг
	16,0 ± 0,4*
	8,1 ± 0,9*/**(
	5,6 ± 0,5*/**(
	4,1 ± 0,3**(
	697,3 ± 45,8**(

	Metformin (n=6)
	30
	14,9±0,9*
	13,7±1,1*(
	12,8±

0,8*/**(
	10,1 ±

0,5*/**(
	1112,5 ± 58,1*(


Note. Statistically significant differences (p ≤ 0,05): * - to the group of intact controls; ** - to the group control patology, ( - to insulin, ( - to metformin; n - number of animals in the group.
The analysis presented in Table 1 the results of the experiment show that administration of streptozotsynu led to the development of absolute insulin deficiency in animals because of its direct toxic effects on pancreatic β-cells [5]. That is, under the influence of streptozotocin in rats developing acute necrosis of β-cells and reduced insulin secretion. This confirms a distinct hyperglycemia, which was observed after 48 hours in all groups of experimental animals (Table 1). In animal disease control rate of basal hyperglycemia over the next three days, not decreased, indicating a lack of spontaneous remission under the conditions used models of diabetes.
Single-dose of raleukin in dose of 3 mg / kg did not cause significant reduction of glycemia, but the second and third day under the influence of the drug observed a significant decrease of glycemia in 1.2 and 1.3 times compared with that of the control group pathology. Significant reduction of AGC in the group of rats was observed.  Application of raleukin in doses of 7 and 10 mg / kg promoted a significant decrease of glycemia on the first day - an average of 1.3 times, the second - by 1.6 and 1.4 times, respectively, the third - in 2 and 1.8 times respectively, and a significant decrease in AGC 1.5 and 1.2 times, respectively, but did not cause reduction of glucose to that of intact animals. For normohlikemichnoyu effect (effect on basal glycemia and PGK) study medication at all doses yielded reference drug insulin, but raleukin  in dose of 7 mg / kg on the second and third day of use and the effect on AGK significantly exceeded the hypoglycemic effect of metformin.
Against the background of a single injection of insulin basal glycemia was significantly decreased by half compared with baseline, but significantly different from the rate of disease control. After the second level of basal insulin blood glucose was 2.9 times lower than the initial level, but it was 1.6 times higher than that of the intact control group. On the third day the use of basal glucose levels were not significantly different from the rate of intact control, ie normohlikemichna effect of the drug reached almost 100%. By the end of the study hypoglycemic activity of insulin is 2.5 times higher than metformin.
The effect of insulin on AGK was 1.6 times higher than metformin and was not significantly different from that seen in the intact control group.
Metformin after the first injection did not cause significant reduction in blood glucose, and 1.7 times inferior to the normoglycemic action of insulin in 1,2 times - raleukin at a dose of 7 mg / kg. After the second administration metformin resulted in reliable hypoglycemic effect, but at 2.3 times inferior to insulin in 1,3 times - raleukin at a dose of 7 mg / kg. Against the background of the third injection basal glycemia decreased by 1.5 times compared with baseline, but differed significantly from both the rate of intact controls (2.9 times), and on the rate of insulin (2.5 times) and from the corresponding figure of raleukin in dose of 7 mg / kg (1.3 times).
The effect on AGC metformin also significantly inferior to insulin (1.6 times) and raleykinu at a dose of 7 mg / kg (1.3 times). PGK under the action of metformin was not significantly different from the rate of disease control.
Thus, the model of high-streptozocin diabetes in rats normoglycemia investigated the influence of drugs can be arranged as follows: insulin ( raleukin, 7 mg / kg ( raleukin, 10 mg / kg ( metformin ( raleukin, 3 mg / kg. Most clearly hypoglycemic effect, for which he revershuvav metformin, although inferior to the action of insulin, found raleukin  in a dose of 7 mg / kg.

As you know, diabetes is polyetiological disease [3]. Therefore, in the treatment of diabetes should use a range of drugs that will affect different pathogenetic links of the disease. On the mechanism of action differs from raleukin, insulin and metformin. Hypoglycemic properties of raleukin, a certain extent, be explained by the ability of the drug to inhibit the activity of IL-1 receptors, inhibit the activity of IL-1 and due to this increase survival and normalize the functional activity of β-cells of the pancreas [8, 9].
Conclusions
Thus, in absolute insulin deficiency of receptor antagonist IL-1 raleukin  in a dose of 7 mg / kg has hypoglycemic effect, which is dominated by the effect of a reference drug metformin. Conditionally effective dose of raleukin for hypoglycemic activity of 7 mg / kg may be used in further studies of its hypoglycemic properties. Raleukin is a promising drug for use in the treatment of type I diabetes metformin as an alternative to or in combination with insulin, because it will simultaneously affect several pathogenetic links diabetes.
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У структурі ендокринних захворювань ЦД посідає друге місце після патології щитоподібної залози. Тому оптимізація терапії ЦД є однією з актуальних медичних та соціальних проблем сучасності. Відомо, що застосування існуючих цукрознижувальних препаратів може супроводжуватися значною кількістю ускладнень, що особливо небезпечно за умов довготривалої терапії. За даними сучасних досліджень, важливу роль у патогенезі ЦД обох типів відіграють прозапальні цитокіни, а саме, інтерлейкін-1 (ІЛ-1).

В статті наведені результати експериментального вивчення гіпоглікемічних властивостей антагоніста рецепторів ІЛ-1 ралейкіну, отриманого у Санкт-Петер​бурзь​кому НДІ ОЧБП, на моделі високодозового стрептозоцинового діабету в щурів.

Визначено, в умовах абсолютної інсулінової недостатності антагоніст рецепторів інтерлейкіну-1 ралейкін в дозі 7 мг/кг чинить гіпоглікемічну дію, за якою переважає дію референс-препарату метформіну. Умовно-ефективна доза ралейкіну за гіпоглікемічною активністю 7 мг/кг може бути використана в подальших дослідженнях його гіпоглікемічних властивостей. Ралейкін є перспективним препаратом для застосування в комплексній терапії ЦД I типу як альтернатива метформіну, або в комплексі з інсуліном, оскільки це дозволить одночасно впливати на декілька патогенетичних ланок ЦД.
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В структуре эндокринных заболеваний сахарный диабет (СД) занимает второе место после патологии щитовидной железы. Поэтому оптимизация терапии СД является одной из актуальных медицинских и социальных проблем современности. Известно, что применение существующих сарахоснижающих препаратов может сопровождаться значительным количеством осложнений, що особенно опасно в условиях длительной терапии. По данным современных исследований, важную роль в патогенезе СД обоих типов играют провоспалительные цитокины, а именно, интерлейкин-1 (ИЛ-1).

В статье приведены результаты экспериментального изучения гипогликемических свойств антагониста рецепторов ИЛ-1 ралейкина, полученного в Санкт-Петер​бургком НИИ ОЧБП, на модели высокодозового стрептозоцинового диабета у крыс.

Доказано, в условиях абсолютной инсулиновой недостаточности антагонист рецепторов интерлейкина-1 ралейкин в дозе 7 мг/кг проявляет гипогликемическое действие, по которому превосходит действие референс-пре​парата метформина. Условно-эффективная доза ралейкина по гипогликемичной активности 7 мг/кг может быть использована в дальнейших исследованиях его гипогликемических свойств. Ралейкин является перспективным препаратом для использования в комплексной терапии СД I типа как альтернатива метформину, или в комплексе с инсулином, что позволить одновременно влиять на несколько патогенетических звеньев СД.
UDК 615.252.349.7:616.349-008.64
ASSESSMENT OF the impact of A receptor antagonist interleukin-1 ON THE DEVELOPMENT OF STREPTOZOCIN DIABETES IN RATS 
Buhtiyarova I.P., Drogovoz S.M.
Keywords: high-dose streptozocin diabetes, hypoglycemic effect, raleukin.

In the structure of endocrine diseases diabetes mellitus (DM) is second only to thyroid cancer. Therefore, optimization of diabetes therapy is one of the most pressing health and social issues of our time. It is known that the use of existing sarahosni capable of damaging drugs may be accompanied by a significant number of complications, it is especially dangerous in conditions of prolonged therapy. According to modern research, an important role in the pathogenesis of diabetes both types play an inflammatory cytokines, namely interleukin-1 (IL-1).
The paper presents the results of an experimental study of hypoglycemic properties of receptor antagonist IL-1 raleukin obtained in St. Peterburg Institute VCBP, on the model of  high-dose streptozocin diabetes in rats.
Is shown in absolute insulin deficiency receptor antagonist interleukin-1 raleukin at 7 mg / kg exhibits hypoglycemic action by which exceeds that of the reference drug metformin. Conditional upon the effective dose of raleukin hypoglycemic activity 7 mg / kg may be used in further studies of its hypoglycemic properties. Raleukin is a promising drug for use in the treatment of type I diabetes metformin as an alternative or in combination with insulin, which will simultaneously affect several pathogenetic mechanisms diabetes. 
