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EFFECTIVENESS OF THE NEW ANTIMICROBIAL AGENT CEFINEL IN THE TREATMENT OF RESPIRATORY DISEASES IN PIGS  
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The results of the studies of microorganisms’ sensitivity, pathogens of respiratory diseases in pigs to cephalosporin antibiotic of the III generation of ceftiofur were showen. The obtained results showed a high sensitivity of bacterial isolates, allocated from diseased pigs, to this antimicrobial agent. Testing in a production environment of a new antimicrobial agent Cefinel, the active substance of which is ceftiofur showed its high therapeutic efficacy in the treatment of respiratory tract infections of bacterial etiology in pigs.
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Statement of the problem. The problem of effective therapy of noninfectious diseases of bacterial etiology in productive animals is extremely important. Antibiotics today remain one of the most effective chemotherapeutic agents in the treatment of bacterial infections of veterinary medicine. The effectiveness of antibiotic therapy is largely dependent on the level of resistance of pathogenic microorganisms to antibiotics [5-7]. Respiratory tract infections are among the main diseases of non-contagious etiology of pigs, especially young. Most often suffer piglets of 1.5-4 months of age. Morbidity is usually 30-70%, and the mortality rate can reach 40% [4]. Absence or incorrect treatment of these diseases leads to the transition of acute to the chronic form of the disease. Therefore, it is important for achievement of effect in the treatment of respiratory tract infections, is choosing the right antibacterial agent which contains active ingredient (s) to the action of which sensitive microorganism – causative agent of the disease.
Analysis of the main research and publications which discuss the problem. Literature data from recent years show that the number of cephalosporin drugs did not reduce their antimicrobial activity against microorganisms, pathogens of of noninfectious diseases in farm animals, including pigs [2-4]. Cephalosporins of III generation have higher in vitro activity against gram-negative bacteria than cephalosporin of II generation. High levels of protein conjugation extend the distribution of cephalosporin beta-lactams of III generation that distinguishes them from other cephalosporins. These antibiotics are used to treat a variety of serious infections caused by gram-negative organisms, including – multiresistant (pneumonia, pyelonephritis, osteomyelitis, infections of the abdomen and pelvis, wound infection, abscess, cellulitis, sepsis) [1]. Their popularity is explained by the transfer of good and low frequency of adverse reactions.
The aim of our study was to investigate the sensitivity of microorganisms, pathogens of respiratory tract infections in pigs to cephalosporin antibiotic of III generation ceftiofur and to explore the therapeutic efficacy of new antibacterial drug Cefinel (Powder for solution for injection), produced by “Kyivmedpreparat” the active substance of which is ceftiofur in the treatment of respiratory tract infections in pigs.
Research objective: to conduct testing in a production environment of a new antimicrobial agent “Cefinel”.
Materials and methods. The study was conducted in a pig farm owned by one of the agricultural enterprises of Lviv region. Diagnosis of respiratory disease in pigs was done on the basis of history, clinical signs of disease, results of Autopsist autopsy and the results of microbiological studies.
Previously sensitivity of museum strains of microorganisms to ceftiofur using the method of diffusion in agar with the help of standard discs with antibiotics was determined. Isolation and identification of pathogens of respiratory diseases in pigs was carried out by generally accepted microbiological methods (seeding on selective medium, smear, etc.). For the study from sick pigs the blood was taken from the ear vein, sputum, from dead animals – samples of internal organs. Test on the sensitivity of bacterial isolates to antibiotics was determined by disco-diffusion method [2]. The level of sensitivity of, isolated from sick pigs, strains was established by determining the minimum inhibitory (MIC) and minimum bactericidal concentration (MBC) of ceftiofur for these strains by the method of serial dilutions in liquid nutrient medium [3].
For the test on antimicrobial sensitivity by disco-diffusion method standard discs with antibiotic production HiMedia (India) and culture medium Mueller-Hinton were used. Interpretation of results of sensitivity of microorganisms to ceftiofur was performed as follows:
- diameter of the zone of stunted growth around the disk with ceftiofur > 20 mm, MIC ceftiofur ≤ 2,0 mg / ml – sensitive microflora;

- diameter of the zone of stunted growth around the disc with ceftiofur 18-20 mm, MIC ceftiofur ≥ 2 and ≤ 8,0 mg / ml – moderately sensitive microflora;

- diameter of the zone of stunted growth around the disc with ceftiofur <18 mm or no zone of inhibition; ceftiofur MIC ≥ 8,0 mg / ml – resistant microflora.
For the formation of therapeutic efficacy of Cefinel sensitive to ceftiofur animals with clinical signs of acute respiratory disease were injected intramuscularly sterile solution of the drug (1 ml contains 50 mg ceftiofur sodium salt) at a dose of 1 ml for 16 kg body weight (1 mg per 1 kg) once daily for 3 days. During antibiotic therapy and within eight days after the injection clinical condition of the animals was constantly monitored, capturing any deviations from normal physiology and behavior.
Results. Results of determination of sensitivity of microorganisms to the museum strains of microorganisms to ceftiofur by disco-diffusion method using paper disk with ceftiofur (30 mg) given in Table 1.

1. The sensitivity of museum strains of microorganisms to the ceftiofur
	Microorganism
	Diameter of the zone of stunted growth around the disc with ceftiofur, mm
	Size МІК of ceftiofur, mkg/ml
	The sensitivity level

	Staphyloccocus aureus  209 Р
	27
	0,5
	sensitive

	Micrococcus luteus  ATCC 9341
	23
	0,25
	sensitive

	Esherichia coli ATCC 25922
	22
	0,5
	sensitive

	Bacillus cereus вар. macoides НВ
	23
	0,25
	sensitive

	Bacillus pumilus
	24
	0,25
	sensitive

	Pseudomonas aeruginosa ATCC 27853
	18
	4
	moderately sensitive


By microbiological examination of blood and secretions with nasal openings of sick pigs there was established a presence of streptococci in their body. Also, microbiological study found that in most cases, strep infection was accompanied by the presence in the body of infected animals other opportunistic pathogens – Pseudomonas aeruginosa, Staphylococcus aureus and Escherichia coli.
The test results on the sensitivity, isolated from infected animals microflora, to antibiotics is shown in Figure 1.
As seen from the results shown in Figure 1, the most sensitive was microflora to gentamicin and cefatoxime (by 87.5%), amoxicillin (83%), cefaclor (75%). Sensitive to ceftiofur was microflora of 20 from 24 sample material, i. e. in 83% of samples.
The results of determination of minimum inhibitory concentration and minimum bactericidal concentration of ceftiofur for selected milestones of sick animals strains are listed in Table 2.
As can be seen from the results shown in Table 2, the sensitivity to streptococcus isolates to ceftiofur is the highest, to Escherichia coli – relatively high, whereas isolates of Staphylococcus aureus and Pseudomonas aeruginosa showed moderate sensitivity. Thus, in general, 64 tests on the sensitivity of microorganisms to ceftiofur were conducted, including as a mixed microflora (24 samples), and certain strains of microorganisms (6 museum and 34 field strains). In total 53 tests showed a sensitivity of microorganisms to ceftiofur, 7 – moderate sensitivity and a 4 – resistance. The results showed high potential effectiveness of cephalosporin antibiotic to ceftiofur in the treatment of respiratory disease in pigs caused by susceptible bacteria of cephalosporin antibiotic, which was confirmed by the study of therapeutic efficacy in the conditions of its production test.
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Figure. 1. Sensitivity of microflora isolated from pigs suffering from respiratory tract infections
 (n = 24)

2. Average values ​​of MIC and MBC ceftiofur for bacteria isolates, isolated from the sick pigs with respiratory disease (M ± m)
	Microorganisms
	 МІC, mkg / ml
	МBC, mkg / ml

	Streptococcus suis (n =20)
	0,71 ± 0,39 
	1,88 ± 1,1

	Staphylococcus aureus (n=6)
	6,7 ± 1,8
	10,4 ± 3,3

	Esherichіa coli (n =5)
	1,25 ± 0,3 
	3,44 ± 1,11

	 Pseudomonas aeruginosa (n=3)
	2,6 ± 0,7
	5,2 ± 1,4


In all 20-pigs treated with medication of Cefinel, complete recovery occurred. There was no case of death. Blood cultures taken from animals on the 8th day after discontinuation of the drug Cefinel on ordinary culture media did not give any growth of microorganisms – causative agents of disease, but the appearance of single colonies of banal microflora, which is proof of therapeutic efficacy in the treatment of non-communicable Cefinel respiratory bacterial etiology of diseases in pigs. Side effects of the drug Cefinel were recorded.
Conclusion. Microorganisms agents of acute respiratory infections in pigs are susceptible to cephalosporin antibiotic of III generation ceftiofur. A clinical trial of the drug Cefinel (Powder for solution for injection) produced by “Kyivmedpreparat”, Plc. proved its high therapeutic efficacy in the treatment of respiratory infections in pigs caused by susceptible bacteria ceftiofur. Cefinel drug is recommended for use in the treatment of respiratory tract infections in young pigs.
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