INFLUENCE OF DOXYCYCLINE ON THE LEVEL OF ANTI_INFLAMMATORY CYTOKINE IL-4 IN THE EXPERIMENTAL TREATMENT OF THERMAL BURN IN RATS
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Thermal damage is one of the most widespread lesions of the skin [1]. Thermal tissue destruction is associated with generalized activation of blood cells. The response to this process is the release and massive entry into the bloodstream of cytokines [2]. Excessive levels of pro-inflammatory cytokines and insufficient amounts of anti-inflammatory cytokines lead to disruption of wound healing processes and may be the cause of their chronicization. Control over the inflammatory processes taking place in the body today is an important strategy for clinical correction of the pathological process [3]. It is known that interleukin-4 (IL-4) – one of the main anti-inflammatory cytokines and biochemical markers of T-helper-2-associated inflammation, plays a leading role in the interaction of cellular and humoral factors of immune and inflammatory responses [4].  As our study [5] showed, the use of a synthetic inhibitor of matrix metalloproteinases of doxycycline improves reparative processes, accelerating healing, so we assumed its possible positive effect in correcting the deficiency of the IL-4 cytokine level during thermal burns.
 Studies were conducted on 120 rats weighing 200-250 WAG population. Animals were divided into 5 groups: intact (group1), with experimental burn without treatment (group 2), treatment with thiotriazoline (reference drug) 30 mg / kg (group 3), treatment with doxycycline 2.5 mg/kg and 30.0 mg / kg (group 4 and 5 relatively). Animals were withdrawn from the experiment at 7.14, 21 and 28 days. The IL-4 blood level was determined by the immunoenzyme method using the test system of Bender MedSystem (Germany) in accordance with the guide on LabLine-90 Automated EIA analyzer (Austria) [6].
All experiments were conducted according to the European convention for the protection of vertebrate animals used for experimental and other scientific purposes [Strasbourg, 1986] and according to the guidelines of the State Expert Center Ministry of Health of Ukraine (Protocol № 9 meeting of the Commission on Ethics and Bioethics KhNMU, 03.12.2014) [7-10].

Research results were processed by variation biomedical statistics methods using t-Student criteria by computer program "Statistica 6,0"[11].
The study of the level of anti-inflammatory cytokine IL-4 in peripheral blood of control animals revealed its decrease during the entire observation period in comparison with intact rats, with minimal values for the first two weeks. In these terms, the level of the cytokine was 2.2 times lower (7th day) and 1.7 times (the 14th day).
With the use of doxycycline in a dose of 2.5 mg / kg, the level of IL-4 for the first two weeks did not differ from that in the control group of animals. A significant increase in comparison with this group began with 21 days, on the 28th day the concentration of IL-4 was within the normal range. At the second week of observation, the level of cytokine was increased in comparison with the group receiving thiotriazoline by 13.0%.
The most intensively increased level of IL-4 under the influence of doxycycline in a dose of 30 mg / kg. Only in this group of animals already from the 21st day its level increased to physiological values, i.e. authentically not differing from the level of IL-4 intact rats.
Under the influence of thiotriazoline, the level of IL-4 increased from the second week. Significant differences in comparison with the control were observed on the 14th day (by 17.0%), on the 21st day (by 21.0%), on the 28th day (by 18.0%). By the 28th day the level of anti-inflammatory cytokine reached the norm.
To sum up all above mentioned, the synthetic inhibitor of matrix metalloproteinases, doxycycline, most effectively increased the level of anti-inflammatory cytokine at a dose of 30 mg / kg. The drug of comparison tiotriazoline inferior to it in its effectiveness.
References:
1. Ozhogovaya intoksikatsiya / G.P. Kozinets, S.V. Slesarenko, A.P. Radzihovskiy [i dr.] // Patogenez, klinika, printsipyi lecheniya. – K.: Feniks, 2004. – S. 272.
2. Mast B. Interactions of cytokines, growth factors, and proteases in acute and chronic wounds / B. Mast, G.  Schultz // Wound Repair Regen. – 1996. – Vol. 4. – P. 420–441.

3. Serebrennikova S.N. Rol tsitokinov v vospalitelnom protsesse. S.N. Serebrennikova, I.Zh. Seminskiy // Sibirskiy meditsinskiy zhurnal. – 2008. – №8. – S. 5-8.
4. Kataoka T. Chemical biology of inflammatory cytokine signaling / T. Kataoka // J. Antibiot. – 2009. – Vol. 62, № 12. – P. 655–667.
5. Aleksandrova A.V. Dinamika mestnyih proyavleniy ochaga termicheskogo povrezhdeniya pri primenenii sinteticheskogo ingibitora matrichnyih metalloproteinaz / A.V. Aleksandrova // Meditsina sogodnI I zavtra. – 2015 – №1 (66) – S.5-9.
6. Orehovich V. N. Sovremennyie metodyi v biohimii / [Pod red. V. N. Orehovicha] – M. : Meditsina, 1977. – S. 63–66.

7. Gudovich M.J. Regulatory-adaptive status while reducing filtration renal function [Electronic resource]. - Access mode: http://ej.kubagro.ru/2014/07/pdf/161.pdf
8.  Zapadnyuk I.P. Laboratory animals. Breeding, maintenance, use in the experiment / I.P. Zapadnyuk, V.I. Zapadnyuk, E.A. Zaharina [ et al.].  – K .: High School, 1983.  –  381 p.

9. Preclinical studies of medicines. Guidelines. Ed. A.V. Stefanova. - K ..: Avicenna, 2001.  – 528 p.

10. European convention for the protection of vertebrate animals used for experimental and other scientific purposes // Council of  European, Strasbourg. - 1986. – № 123. – 51 p.

11. Glants S. Mediko-biologicheskaya statistika / S. Glants. – M.: Praktika, 1998. – 459 s.
