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EVALUATION OF BACTERICIDAL EFFECT OF DIFFERENT DISINFECTANTS AGAINST NOSOCOMIAL PATHOGENS OLSI DOKU2*; NATALIA SHOSHI1; PRANVERA ÇABELI1; XHELIL KOLECI1; TANA SHTYLLA1; BLERINA DOKU2. Department of Veterinary Public Health. Faculty of Veterinary Medicine. Agricultural University of Tirana. Address: KoderKamez, Tirana. Albania Veterinary Clinic “Vetmedica” Rr. Sami Frasheri. Tirana. Albania * Author of correspondence: Email vet_medica@yahoo. com Abstract Nosocomial infections are present in the companion animals’ clinics. Disinfectants play an important role in reducing nosocomial infections. The hygienic status of the clinics carries a lot of problems as a consequence of non-application of a correct disinfection scheme and the bacterial resistance to disinfectants. In the conditions of the most of the companion animals clinics there are difficulties in the disinfections process due to the time needed for each of the disinfectants to give its best bactericidal effect. For this reason there is a need for disinfectants with rapid effect. This observation induced the initiation of this study. The aim of this study was to evaluate the bactericidal effect of various disinfectants used in the disinfection of manipulation surfaces in shortest time possible against some microorganisms responsible for nosocomial infections. Each of the microorganisms was exposed to various disinfectants in different time intervals. After the exposal the antimicrobial activity of the disinfectant was inactivated by the neutralizers. Of the resulting suspensions, 100μl of each was transferred to nutrient agar plates and were incubated at 37˚C. The number of colonies in each plate was counted. The results suggest that 10% povidone-iodine and 70% ethyl alcohol were more potent as well as rapid against the common nosocomial pathogens Key words: companion animals, nosocomial infections, microbial resistance, disinfection,



1. Introduction In the recent years in Albania, especially in Tirana, there are an increased number of persons with companion animals, mostly dogs and cats. This led to the increasing of number of clinics for these animals. The non-application of hygienic rules in these clinics has created the predisposition for the presence of nosocomial infections [7, 3]. Nosocomial infections are becoming present in companion animal clinics, favored by high microbial load on floors and manipulation surfaces of these clinics [3]. The hygienic status of these clinics bears many problems due to non-application of a correct disinfection scheme [7]. The studies performed in the world and the region has resulted in the most frequent nosocomial infection transmission is through contact [3]. In the veterinary clinics the greatest risk of the spread of nosocomial infections is through the surfaces of manipulation with animals and from the floor of the clinics.
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This thing can be significantly reduced by the use of disinfectants in these areas [7]. Unlike the floor where there is the possibility of applying different disinfectants regardless of the time it takes for them to give maximum bactericidal effect, on manipulation surfaces is necessary the use of disinfectants with faster and with more potent bactericidal effect. The purpose of this study was to evaluate the bactericidal effect of various disinfectants used in the disinfection of manipulation surfaces in the shortest period of time against some microorganisms responsible for nosocomial infections, to draw up and suggestion of a specific prevention program against nosocomial infections. 2. Material and methods In the study were included the following organisms: S. aureus, E. coli, P. aeruginosa. These were first isolated in different veterinary clinics in Tirana. For these organisms were used nutrient broths as described in the corresponding literature [1]. The disinfectants that were tested were: chlorhexidine
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of disinfectants was used physiological saline solution. After exposure of bacteria to disinfectants for 15, 30, 60, 120, 240 seconds, antimicrobial activity of disinfectants was inactivated by diluting 10 μl of suspension to 10 ml suspension neutralizer. Of the resulting suspensions, 100μl of each was transferred to nutrient agar plates and these were incubated at 37˚C for 72 hours. The number of colonies in each plate was counted [6] In the same way was conducted the control test but instead of disinfectant, the bacteria were exposed to physiological solution. Even in control plates were counted colonies.



gluconate 0. 5% povidone-iodine 5%, 10% and 30% ethyl alcohol, 40%, 70%, 90%. Antimicrobial effect of disinfectant was assessed by measuring the reduction of microbial population after a specific time after the exposure to the tested disinfectant. Antimicrobial activity of the disinfectant was inactivated through the use of neutralizing agent. Neutralizer efficiency is important in determining the exact effect of disinfectants [8]. Neutralizing agents have been tried before and are considered suitable in inactivation of each of the disinfectants [2]. They are defined as convenient as it was observed no difference in the sizes of colonies, growth rate and the number of cfu that are obtained from the tests and controls. As neutralizing agents were used Tween 80 for chlorhexidine gluconate 0. 5%, for ethyl alcohol and sodium thiosulfate (Na2S2O3) for povidoneiodine10% [5]. Each of the strains was inoculated in peptone water and incubated at 37 ˚ C for 24 hours [6] 10 μl of this composition was added to 5 ml in each of the disinfectants and was vortexed to achieve a homogeneous content. In control suspension instead



3. Results All the strains grew colonies after 30s exposure to 0.5% chlorhexidine glukonate. But only a few strains grew colonies after 60s exposure and no strains grew colonies after 120s exposure (Table1). Most of the strains grew colonies after 15 s exposure to 5% povidone-iodine and no strains grew colonies after 30 s exposure. (Table2).



Table 1. Exposure of microorganisms to 0. 5% chlorhexidine glukonate Bacteria



S. aureus P. aeruginosa E. coli



No. of colonies in control



15s (in %)



30s (in %)



Exposure Time 60s (in %)



120s (in %)



240s (in %)



620 700 330



5. 4 6. 2 14. 3



3. 3 1. 4 7. 4



0. 21 0. 11 0



0 0 0



0 0 0



Table 2. Exposure of microorganisms to 5% povidone-iodine Bacteria S. aureus P. aeruginosa E. coli



No. of colonies in control 340 280 440



15s (in %) 2. 9 1. 8 0. 8



30s (in %) 0. 3 0. 18 0. 12



Exposure Time 60s (in %) 0 0 0



120s (in %) 0 0 0



240s (in %) 0 0 0



Table 3. Exposure of microorganisms to 10% povidone-iodine No. of colonies in control 380 220 350



Bacteria S. aureus P. aeruginosa E. coli



15s (in %) 0. 12 0 0



30s (in %) 0 0 0



Exposure Time 60s (in %) 0 0 0



120s (in %) 0 0 0



240s (in %) 0 0 0



Table 4. Exposure of microorganisms to different concentration of 70% ethyl alcohol Bacteria S. aureus P. aeruginosa E. coli



No. of colonies in control 670 760 290
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30 % 42 26 17



Different concentration of ethyl alcohol Exposure Time 15s 40% 70 % 34 0 16 0 2. 8 0



90 % 0 0 0
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No strains grew colonies after 15 s exposure to povidone – iodine 10 %. (Table3). No strains grew colonies after 15 s exposure to 70% ethyl alcohol. (Table 4). No strains grew colonies after 120 s exposure to the 4 disinfectants. 4. Discussions Nosocomial infections are very problematic companion animal clinics. In the conditions of most of the veterinary clinics in Tirana is difficult to use disinfectants with long action time in manipulation surfaces, despite bactericidal effect that might have. Frequency of visits and manipulations with the animals that appear in the clinic often do not leave a sufficient time for the use of certain disinfectants to reduce in this way the risk of nosocomial infections. It is therefore necessary to use disinfectants with shorter action time and with high antimicrobial effect [4] In recent studies the emphasis is placed more and more in the bacterial resistance so disinfectants should be tested periodically to check the their effectiveness and somehow determine whether or not bacteria have developed resistance to them. Our study highlighted the fact that it is necessary to test the quality of disinfectants of routine use for ensuring a better control of nosocomial infections using the right disinfectants at right time and in the right concentration (an accurate disinfection scheme). 5. Conclusions In all organisms under consideration bactericidal effect of povidone-iodine 10% and 70% ethyl alcohol was faster and stronger than the bactericidal effect of povidone-iodine 5% and chlorhexidine glukonate 0.5%. These results indicate that these two disinfectants are quite suitable for disinfecting manipulation surfaces before performing various
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manipulations even before performing surgical interventions. Because povidone-iodine 10% leaves stains in the area we have to make a choice between this disinfectant and ethyl alcohol depending on the manipulation to be performed. Because there no toxic effects on the skin of persons handling the animals these two substances can be used as well as a disinfectant for the hands of the employees. 6. References 1. Çabeli P: Bakteriologjia Veterinare; 2006.



Mykologjia



2. Griffiths PA, Babb JR, Bradley CR, and Fraise AP: Glutaraldehyde-resistant Mycobacterium chelonae from endoscope washer disinfectors. J. Appl. Microbiol. , 1997, 82: 519-526. 3. Koleci Xh: Semundjet Infektive dhe Mjekesi Veterinare Parandaluese; 2009. 4. McDonnell G, Russell AD: Antiseptics and disinfectants: activity, action, andresistance. ClinMicrobiol Rev 1999; 12(1):147-179. 5. Russell AD, Ahonkhai I, Rogers DT: Microbiological applications of the inactivationof antibiotics and other antimicrobial agents. J ApplBacteriol 1979; 46:207-245. 6. Sakuragi T, Yanagisawa K, Dan K: Bactericidal activity of skin disinfectants on Methicillin – resistant Staphylococcus aureus. Anesth Analg 1995; 81:555-558. 7. Shoshi N: HigjienaVeterinare 1; 2004 8. Tunçay EM, Özalp M, Sultan N, and Gür D:An investigation of the bactericidal effect of certain antiseptics and disinfectants on some hospital isolates of gram-negative bacteria. Infect. Control Hosp. Epidemiol. , 2003 24: 225227.
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