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Due to absence of a proper antibiotic policy or non-adherence to it firmly, common strains of bacteria develop new mechanisms of resistance to widely used antimicrobial agents which are used for many years. These strains are still increasing in number by the time. The resistance has been observed in both Gram-positive and Gram-negative bacteria isolated from specimens of patients with community-acquired and hospital-acquired (nosocomial) infections.
A new revolution in the field of combating antibiotic resistance is the development of new pharmacological regimens by using combination therapy of conventional antibiotics with essential oils as sort of phytopharmaceuticals. This combination therapy exhibits efficacy even with plasmid-conferred multidrug resistant bacteria.
The aim of our research was to investigate synergistic outcome between the tea tree essential oil (Melaleuca alternifolia) and antibiotics against facultative anaerobic bacteria such as standard strains Staphylococcus aureus ATCC 25923, Staphylococcus epidermidis ATCC 14990, Escherichia coli ATCC 25922 and Klebsiella pneumoniae АТСС 5505.
Antibacterial activity of the tea tree essential oil and antibiotics was studed by disc diffusion test according to recommendations of the International Committee of Clinical Laboratory Standards (NCCLS, 2002). The tea tree essential oil was dissolved in ethanol and introduced into melted and cooled meat pepton agar at a concentration of 70 mcg/ml or 0,007 wоlume %. Suspension of microorganisms (microbial load 2·109 CFU/ml) was added on the surface of cooled agar then standard paper discs with antibiotics were placed. Inoculated Petri dishes were incubated in an incubator at 370 C for 24 hours.  Record of the results was carried out by the diameter of the zones of growth inhibition around the discs.
Synergistic effects of the tea tree essential oil were demonstrated in combination with doxycycline, ceftriaxon, cefoperason and ciprofloxacin against both Gram-positive and Gram-negative bacteria. Besides that the tea tree essential oil enhanced the azithromycin, cefuroxim and clindamycin activity against S. aureus. Doxycyclin and ofloxacin were more effective in combination with the tea tree essential oil against K. pneumoniae. Essential oil also potentiates the effect of cefotaxime and ofloxacin against E.coli. 
Synergistic effect of the tea tree essential oil with antibiotics decreases the minimum effective dose of antibiotics in the treatment of infections that reduces the adverse effects of antibiotics. For continuation of these promising investigations we need more studies about molecular basis of synergistic interactions to understand its mechanism of action more and more.
