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Abstract: Isolation of slowly growing and fastidious Brucella spp strains from 
clinical specimens is difficult, because of varying factors, including species specifici-
ties, stadium of disease, and previous antibiotic treatment of the patients. The use of 
automated blood culture systems has overcome some cultivation problems. The automa-
ted identification system such as VITEK 2 compact allows more precise identification, 
as well.  

Aim: To present our own experience in the isolation of Brucella species from 
blood cultures, by the Bact/Alert automated system, identification by the VITEK 2 
compact system and antimicrobial susceptibility of isolated strains. 

Material and Methods: Patients from various regions of Macedonia hospitali-
zed in the University Infectious Diseases and Febrile Condition Clinic in Skopje. FAN 
blood culture bottles (aerobic and anaerobic) of the Bact/Alert system were used, inocu-
lated with 5–10 ml of blood, incubated under continuous agitation and monitored for up 
to 5 days or until they became positive (in our cases for 2–3 days). Confirmations of all 
isolates were made by the VITEK 2 automated system on GN cards.  

Results: During a period of three years, 113 blood cultures from patients with 
diagnosis of brucellosis hospitalized at the above-mentioned clinic were examined. A 
total of 16 blood cultures from different patients were positive (14.2%), showing Gram 
negative bacilli, oxidase positive small colonies on Columbia agar media. The isolates 
were identified as four biochemically different types of B. mellitensis, mainly within 8 
hours. Susceptibility testing by the disk diffusion method on Muller Hinton agar showed 
sensitivity of all strains to cephalosporin, tetracycline, aminoglycoside and quinolone 
antibiotic groups.  

Conclusion: With the BacT/Alert system Brucella spp. were isolated in 14.2% 
of suspected cases of brucellosis. Isolation was done within 2–3 days. Only B. meliten-
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sis from the Brucella genus could be identified by the VITEK 2 system and some bio-
chemical differences could be detected. The VITEK 2 system is not able to determine 
the susceptibility of B. melitensis. The Disk-diffusion method used in this study showed 
sensitivity to all tested antibiotics, although not recommended by CLSI for the Brucella 
genus. 
 
Key words: Brucella, BacT/Alert blood culture system, VITEK 2 compact system. 
 
 

Introduction 
 

Brucella is a pathogen of global dispersal. Worldwide, brucellosis affects 
hundreds of thousands of people and animals each year. At the moment brucel-
losis is rare in Western Europe and North America since effective public health 
measures have been implemented. However, such countries are considering 
Brucella to be a potential bioterrorism threat leading to an increased interest in 
those countries [1]. Brucellosis caused by B. melitensis is endemic and specific 
for our country as well. During the period of 2007, 2008 and the first nine mon-
ths of 2009, over 1000 cases of human brucellosis were registered in Macedonia 
(data from the of Public Health Institute, Skopje). 

The disease has various clinical manifestations: a variable incubation peri-
od, an insidious or abrupt onset, and no pathognomonic symptoms or signs, sep-
ticaemia febrile illness or localised infection of bone, tissue, or organ systems in 
humans [2, 3]. 

The diagnosis of brucellosis is based on the isolation of bacteria from: blo-
od, bone marrow and other lymphatic tissues or by serology. Isolation of Bru-
cella spp. in the clinical laboratory is difficult and risky from the biosafety pre-
requisites. Primary culturing on a biphasic medium (Castaneda technique) and 
by white blood cells lysis for concentration of the bacteria have been recom-
mended to improve the recovery of Brucella spp. from clinical specimens. All 
Brucella spp are slow-growing and fastidious [2, 4, 5]. The required incubation 
period lasts from several days to a few weeks [1, 2, 6]. Some factors, such as 
the nature of Brucella spp. and its fastidious growth, its intermittent and low 
concentration in blood, and previous use of antibiotics, reduce the recovery of 
Brucella spp. from blood cultures. In recent years, the use of automated blood 
culture systems has become widespread [2, 7]. Automated blood culture sys-
tems, such as the BacT/Alert, BACTEC system and other similar systems, seem 
to shorten the time of detection. These systems have some advantages, such as: 
early detection of microorganisms, a decrease in contamination risk and reduced 
labour. The BacT/Alert Microbial Detection System (Organon Technique) was 
introduced in 1990 as an automated colorimetric blood culture system consis-
ting of standard aerobic (StAe) and anaerobic (Anae) blood culture bottles and 
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paediatric aerobic bottles (PeAe) containing sensors for detecting microbial 
growth. In the following years the manufacturer developed FAN-Ae and FAN-
Anae (an aerobic and anaerobic medium with a brain–heart infusion base con-
taining Ecosorb). Ecosorb is a proprietary substance of complex composition, 
containing adsorbent charcoal, Fuller’s earth, and other components. FAN me-
dia were developed to enhance the recovery of fastidious organisms from blood, 
as well as to improve the detection of bacteraemia and fungaemia in patients 
receiving antimicrobial agents [1, 7]. 

Brucellae are intracellular parasites that infect host macrophage cells 
[8]. In consequence, specialized agents that are able to penetrate the macropha-
ges and function within their cytoplasm are required for the treatment of brucel-
losis [7]. Tetracyclines, rifampicin, trimethoprim-sulphamethoxazole (SXT), 
streptomycin, and other aminoglycosides, separately or in combination, are 
most commonly used for brucellosis treatment. Fluoroquinolones, and macroli-
des may serve as an alternative drug choice. In 1986, the WHO released recom-
mendations for the use of doxycycline, combined with either rifampicin or 
streptomycin for treating human brucellosis. This recommendation is still in 
force [7, 9, 10]. 

The aim of this study is to present our own experience in the isolation 
of Brucella spp. from blood cultures, using the Bact/Alert automated system 
and identifying the isolated strains by the VITEK 2 system as well as the sus-
ceptibility of the isolates to some antibiotics.  
 
 

Material and method 
 

Blood cultures of patients from various regions of Macedonia, hospita-
lized at the Clinic of Infectious Diseases and Febrile Condition and other Uni-
versity Clinics in Skopje were analyzed. FAN blood culture bottles (aerobic and 
anaerobic) for the BacT/Alert automated sensor-metric system were used, ino-
culated with 5–10 ml of patients’ blood at the hospital departments. All bottles 
were incubated under continuous agitation and monitored for up to 5 days or 
until they became positive, depending on diagnosis. The increased amounts of 
CO2, produced by the bacterial growth diffuses through a semi-permeable mem-
brane in the base of the culture bottle and reacts with water-generating hydro-
gen ions. The pH decrease in the bottle results in the colour change of a built-in 
sensor. Reflectance values from the sensor of each culture bottle are monitored 
and analysed with a complex algorithm which allows differentiation of micro-
bial from background CO2, produced by other components in the blood. Results 
for any bottle are presented as individual plots of the reflectance units as a func-
tion of incubation time and growth. From the flagged positive bottle a Gram 
stain was performed, with the subculture on Columbia agar medium, incubated 
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at 37oC. Conventional microbiological procedures such as colony morphology 
and standard biochemical tests were made for all the isolates. All the procedures 
were carried out routinely in conventional laboratory conditions, and safety 
cabinets were not used. Additional incubation and subcultures on other media 
(such as Haemophilus agar medium Oxoid, UK) were made from the positively 
flagged bottles from which Columbia agar plates were sterile. Gram negative 
short bacilli from oxidise and catalase positive small colonies on subcultures of 
the Columbia agar media were tested for urease and H2S production. Isolated 
strains on Columbia agar were identified by the VITEK 2 system, using GN 
cards. 

Susceptibility testing for all isolates was done by a disk-diffusion assay 
on Mueller–Hinton agar in a rich CO2 atmosphere and by VITEK 2 GNS cards. 
The following antibiotic disks (Oxoid, UK) were used: Beta lactames-amoxicil-
lin/clavulanic acid (20 µg/10 µg), piperacillin (75 µg), piperacillin/tazobactam 
(75 µg/10 µg), imipenem (10 µg), ceftriaxone (30 µg), cefotaxime (30 µg), cef-
tazidime (30 µg), cefepime (30 µg); Aminoglygosides – gentamicin (15 µg), 
rifampicin (30 µg), amikacin (30 µg); Fluoroquinolones – pefloxacin (5 µg), 
ofloxacin (5 µg), ciprofloxacin (5 µg), rifampicin (30 µg); Tetracycline – tetra-
cycline (30 µg); and trimethoprim/sulfamethoxazole (1.25 µg/23.75 µg).  

 
 

Results 
 

During the period of 2007, 2008 and the first nine months of 2009, a 
total of 26 984 blood cultures (aerobic, anaerobic or both) were examined at the 
Institute of Microbiology and Parasitology, Medical Faculty, Skopje using the 
Bact/Alert system. In the same period a total of 162 patients were hospitalized 
at the Clinic of Infectious Diseases and Febrile Condition with diagnosis of 
brucellosis and 113 blood cultures from that group of patients were examined.  

Gram negative short bacilli and oxidise positive small colonies on sub-
cultures of the Columbia agar media were detected in 16 blood cultures 
(14.2%). All the isolates were from aerobic FAN bottles. The blood cultures all 
originated from different patients (Fig. 1). The incubation period for these bott-
les ranged from 2 to 3 days, mean time of 2.8 days. A curve of growth shows a 
slighty and slow increase compared to other Gram positive bacteria and Gram 
negative enterobactericeae.  

All 16 isolates were finally identified by the VITEK 2 compact system. 
GN cards were used. According to the activities shown and 39 biochemical re-
actions as well as one external test (oxidaze test) the strains were identified as 
Brucella melitensis. The identification in the VITEK 2 compact system was done 
in approximately 8 hours for most of the strains [10]; the shortest identification 
time was 6 hours (for 3 strains) and the longest 10.25 hours (for 3 strains).  
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Figure 1 – Isolated strains of Brucella from a total of 113 patients with diagnosis 
 of brucellosis 

Slika 1 ‡ Izolirani soevi na Brucella od vkupno 113 pacienti so dijagnoza 
bruceloza 

 

Summarised results of the biochemical reactions of identified B. meli-
tensis strains by VITEK 2 system were presented as bionumbers. All strains 
could be grouped in 4 biochemical types. Proline Arylamidase, Tyrosine Aryla-
midase and Urease reactions were positive in all the isolates; Glycine Arylami-
dase positive in 3 strains, Alpha-Glucosidase in 2 strains and L-Lactate alkalini-
sation in only one strain. All other tests were negative (Appendix 1). 

The results from the disk diffusion method of susceptibility testing sho-
wed high level sensitivity to all examined antibiotics: amoxycillin, amoxycil-
lin/clavulanic acid, piperacillin, piperacillin/tazobactam, imipenem, ceftriaxone, 
cefotaxime, ceftazidime, cefepime, gentamicin, amikacin, rifampicin, peflo-
xacin, ofloxacin, ciprofloxacin, trimethoprim/sulfamethoxazole and tetracycline. 
The VITEK 2 system was not able to show the antibiotic susceptibility of the 
Brucella strains with any of the available cards. 
 
 

Discussion 
 

On the basis of traditional methods and experience, incubation of the 
cultures for the isolation of Brucella spp. has been advocated to continue for 30 
days with the aim of maximizing the recovery of these fastidious organisms [2, 
4, 11]. Automated blood culture systems provide advantages in the detection of 
Brucella spp. [5, 6, 12]. The mean detection time for B. melitensis was 4.5 days 
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using the BacT/Alert system, and 5 days using the Brucella broth method (P > 
0.05) [13, 14, 15]. Bosch et al. [16] observed no significant differences between 
the BacT/Alert and the Brucella broth culture methods with respect to growth 
time of B. melitensis. Prolonged incubation time and periodic performance of 
subcultures are required to maximize detection of the organism by the 
BacT/Alert system. 

There are a lot of studies on the detection of Brucella spp. with auto-
mated blood culture systems, but the experience with the BacT/Alert blood cul-
ture system for the recovery of Brucella spp. is limited [12, 17]. Casas et al. 
[18], using the BacT/Alert system, recovered one of five Brucella isolates wit-
hin 3 days, and the others by subsequent subculture. They suggest that the 
BacT/Alert system did not solve the problem of the diagnosis of brucellosis, and 
subcultures were required. T. Hanscheid et al. [12] compared the VITAL sys-
tem with the tryptose broth medium, and found that the latter was more sen-
sitive. They recommended prolongation of incubation times and subculture, as 
well. 

There are no published studies on factors affecting the growth of Bru-
cella spp. in the BacT/Alert system. Factors such as sodium polyanethol sulfo-
nate (SPS), used in BACTEC NR 730 automated systems, inhibitsthe growth of 
bacteria via their harmful effect on the bacterial membrane [19]. Gamazo et al. 
[13] also suggest that the pH of the medium is unsuitable for the growth of B. 
melitensis and, most important, the carbon dioxide release could be undetecta-
ble because of the peculiarities of Brucella metabolism. Therefore, they claimed 
that the BACTEC NR automated system is unsuitable for Brucella spp. 

Low bacterial concentration in brucella bacteremia is also a problem to 
be solved by blood culture methods. Several studies were performed on the ef-
fect of the concentration of an organism on the time for detection of a positive 
result in the BacT/Alert system. A critical number of bacteria must be reached 
to generate CO2 at a rate which is recognized by the BacT/Alert and a longer 
time was required for the lower initial concentrations of the organism. An in-
verse linear relationship was demonstrated between the log of the initial concen-
tration of the organism and the time to detection of a positive result [19]. The 
mean time for detection was usually 48 h, with a standard deviation of ± 1.0 h 
[4, 6, 7, 10]. Zimmerman et al. [20], using the BACTEC NR 730 automated 
blood culture system, found that if the concentration was 5–500CFU/mL, B. 
melitensis growth in the automated system would be within 2 days, whereas 5–7 
days would be required for detection if the concentration was lower than 5 
CFU/mL. Solomon and Jackson [19] detected B. melitensis after an incubation 
period of only 2.8 days, and reported that the growth time of Brucella was 48h 
with a 10CFU/mL concentration of bacteria. Casas et al. [18] also detected the 
organism in 2–3 days in five cases. Gedikoglu et al. [21] recovered 30 B. 
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melitensis isolates with the automated system in 4 days of incubation, while 
Yagupsky et al. [22] recovered 15 of 22 Brucella isolates in 3 days and Banna-
tyne et al. [23] recovered 93% of 97 isolates in 5 days. All positive blood cul-
tures from our patients were detected by BacT/Alert after a mean incubation pe-
riod of only 2.8 days (range, 2.7 to 2.9 days). Decreased time for detection has 
also been observed with a number of other pathogenic organisms (Staphylo-
coccus aureus, E. coli, etc) [24]. 

In contrast to the early and sustained increase in CO2, in production 
observed in a laboratory with clinical isolates of Escherichia coli and Staphylo-
coccus aureus, the increase with B. melitensis occurred more slowly and was 
the lowest in magnitude and the briefest in duration. Nevertheless, this pattern 
was recognized by the BacT/Alert as positive. Despite the subsequent return to 
the baseline rate of CO2 production, B. melitensis remained viable, as demon-
strated by terminal subculture [4]. In a lot of studies [4, 7, 20, 25] there is infor-
mation that when different concentrations of the organism were incubated in the 
BacT/Alert, the general appearance of the curves of reflectance units versus 
time were similar in size and shape but differed in the times at which they were 
recognized as positive by the instrument. The effectiveness of the BacT/Alert in 
detecting growth in blood cultures seeded with various fastidious microorga-
nisms has been reported [1, 6, 7, 18]. 

In a study on 6 patients infected with B. melitensis, 15 (79%) of 19 blo-
od cultures were positive within 4 to 8 days of inoculation, using the radio-
metric system [4].  

Automated blood systems could be used for the cultivation of micro-
organisms from primarily sterile specimens. Involvement of the skeletal system 
and especially septic arthritis occurs in up to 40% of patients with brucellosis 
[2, 7, 8]. Clinical diagnosis of the disease, however, is frequently difficult be-
cause brucellosis may mimic other clinical conditions such as rheumatic disor-
ders [2, 7, 26]. The results of a recent study [6] suggest that the aerobic Peds 
Plus BACTEC blood culture bottles may be a convenient tool for culturing bru-
cellae from synovial fluid of patients with arthritis. So, the rapid detection of 
brucellae with the automated system may lead to an earlier diagnosis of Bru-
cella arthritis and improve clinical case management.  

The identification of bacteria with the VITEK 2 system is mainly done 
within several hours, from 3–18 hours, faster for the Enterobacteriacea family 
than other fastidious and non-fermentative bacterial genera [27]. The VITEK 2 
system identifies only Brucella melitensis strains and not the other bacteria from 
the Brucella spp. Nevertheless, all the oxidase positive strains isolated from blo-
od cultures which were not pseudomonades were identified by VITEK 2 in the 
examined period, so we are sure that other Brucella strains were not isolated 
from the blood cultures. The identification based on 48 biochemical and physio-
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logical test reactions is useful for determining the differences in the isolated 
strains. In our study there were four types of Brucella melitensis identified by 
the VITEK 2 system. Minor differences were detected in Glycine Arylamidase, 
Alpha-Glucosidase and L-Lactate alkalinisation (GlyA+, AGAL+ and ILATk+) 
reactions.   

Brucella spp. are highly infectious pathogens and level 3 biosafety 
precautions must be observed during the susceptibility testing procedure [8]. 
The monitoring of bacterial growth in automated systems is performed by 
technology that avoids the creation of dangerous aerosols, which is very 
important for laboratory safety, especially when working with dangerous and 
transmissible organisms, such as Brucellae [2, 6, 23, 26]. 

Brucella organisms have a capacity for survival inside the macrophages 
conditions, both the undulant course of the disease and its tendency to relapse 
[4, 26, 28]. It is very difficult to obtain antibiotics able to eradicate the microor-
ganism from macrophages [6, 14]. The type of antibiotic used for the treatment 
of brucellosis influences the relapse rate to a large extent. Relapses, at a rate of 
about 10 percent, usually occur in the first year after infection, but they are cau-
sed by inadequate treatment in most cases. Antibiotic-resistant Brucella strains 
are rarely a cause of therapy failure. However, strains resistant to the main anti-
microbial agents may emerge and lead to treatment failure [16, 28]. It is clear 
that synergistic combinations of antibiotics with marked intracellular activity 
achieve the best results [2, 13, 28]. Nevertheless, the factors determining why 
some patients relapse and others do not are not well understood. There are no 
studies up to now investigating whether development of resistance during treat-
ment or even minor differences in antibiotic susceptibility of the initial strains 
are significant in explaining the clinical outcome. Treatment failure in brucel-
losis is related to such factors as inappropriate dose, short-term administration, 
insufficient intracellular penetration of the drug, and poor patient compliance, 
rather than drug resistance [16]; however, antimicrobial susceptibility testing 
may be recommended in cases of life-threatening organ involvement (i.e. bru-
cella endocarditis and meningitis) and in the event of treatment failure and 
relapse [1, 16].  

Routine in vitro antimicrobial susceptibility testing of Brucella spp. is 
not generally recommended [4, 30, 31, 32]. Such testing carries the risk of intra-
laboratory infection among laboratory personnel and requires biological safety 
level 3 precautions [3, 28, 30, 33]. Examination of in vitro efficacy of antibio-
tics against Brucella spp. has usually been based on the MIC determination by 
micro broth dilution, agar dilution, and E test methods. The Disc diffusion met-
hod has not been recommended [31, 32]. There is no standardized method for 
susceptibility testing recommended by CLSI for these microorganisms. Brucella 
agar, Muller-Hinton agar, and Muller-Hinton broth supplemented with 1% Po-
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lyvitex, or combined 1% Polyvitex and 1% haemoglobin, and Muller-Hinton 
agar supplemented with 5% sheep blood agar are the media used for antibiotic 
susceptibility testing of Brucella. Despite all this, we decided to do a disk diffu-
sion test for our isolates, and not the dilution tests because of the lower safety 
risk in laboratory manipulations in conditions not completed to biosafety level 3 
in our laboratory during that period, and also because the VITEK 2 system was 
not able to determine antimicrobial susceptibility by any of the cards. Brucella 
was one of those bacteria which were not included in the software for antimic-
robial susceptibility testing. After getting the obtained results with the identifi-
cation and susceptibility testing cards we noticed this in the VITEK 2 system 
Product information.  
 
 

Conclusion 
 

1. The BacT/Alert automated system with FAN aerobic bottles was able 
to recover B. melitensis from 14.2% blood cultures of suspected human cases of 
brucellosis. The isolations were done within 2–3 days. The fastidious and highly 
contagious bacteria are able to grow in the BacT/Alert automated system and 
bearing this in mind it is very important to use good laboratory safety prerequ-
isites.  

2. The VITEK 2 compact system identifies the oxidase positive gram 
negative rod as B. melitensis according to 48 biochemical and physiological 
tests. Only B. melitensis from the genus Brucella could be identified by the 
VITEK 2 system. Some biochemical differences could be detected in the strains 
of B. melitensis. 

3. The recommended antibiotic susceptibility methods for testing of 
Brucella strains are micro broth dilution, agar dilution, and E test methods for 
MIC values. The VITEK 2 system is not able to determine the susceptibility of 
B. melitensis strains. Disk-diffusion tests in this study were done to detect the 
susceptibility of our isolated strains.  

4. All laboratory manipulation for each blood culture bottle must be 
performed carefully and safely, according to the WHO Laboratory Biosafety 
Manual, because of the ability of the automated systems to isolate bacteria such 
as Brucella with a low infectious dose and easily aerosolized.  

5. All isolates should be confirmed by the World reference laboratory 
by standard tests or by PCRs. 
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Appendix 1 – Dodatok 1 
 
Biochemical test included in GN card of VITEK 2 system and Brucella melitensis strains 
Biohemiski testovi vklu~eni vo GN karti~ka na VITEK 2 sistem i soevi 

na Brucella melitensis 
 

 REAKCIJA 10 strains 3 strains 2 strains 1 strain 
2 Ala-Phe-Pro-ARYLAMIDASE   (+) (+) 

3 ADONITOL     

4 L-Pyrrolydonyl-ARYLAMIDASE     

5 L-ARABITOL     

7 D-CELLOBIOSE     

9 BETA-GALACTOSIDASE     

10 H2S PRODUCTION     

11 BETA-N-ACETYL-GLUCOSAMINIDASE     

12 Glutamyl Arylamilase pNA     

13 D-GLUKOSE     

14 GAMMA-GLUTAMYL-TRANSFERASE     

15 FERMENTATION/GLUKOSE     

17 BETA-GLUKOSIDASE     

18 D-MALTOSE     

19 D-MANNITOL     

20 D-MANNOSE     

21 BETA-XYLOSIDASE     

22 BETA-Alanine arlylamidase pNA     

23 L-Proline ARYLAMIDASE (+) (+) (+) (+) 
26 LIPASE     

27 PALATINOSE     

29 Tyrosine ARYLAMILASE (+) (+) (+) (+) 
31 UREASE (+) (+) (+) (+) 
32 D-SORBITOL     

33 SACCHAROSE/SUCROSE     

34 D-TAGATOSE     

35 D-TREHALOSE     

36 CITRATE (SODIUM)     

37 MALONATE     

39 5-KETO-D-GLUCONATE     

40 L-LACTATE alkalinisation    (+) 

41 ALPHA-GLUCOSIDASE   (+) (+) 

42 SUCCUNATE alkalinisation     

43 Beta-N-ACETYL-GALACTOSAMINIDASE     
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 REAKCIJA 10 strains 3 strains 2 strains 1 strain 
44 ALPHA-GALACTOSIDASE     

45 POSPHATASE     

46 Glycine ARYLAMIDASE (+)  (+) (+) 

47 ORNITHINE DECARBOXYLASE     

48 LYSINE DECARBOXYLASE     

52 DECARBOXYLASE BASE     

53 L-HISTIDINE assimilation     

56 COURMARATE     

57 BETA-GLUCORONIDASE     

58 O/129 RESISTANCE (comp. vibrio.)     

59 Glu-Gly-Arg-ARYLAMIDASE     

61 L-MALATEassimilation     

62 ELLMAN     

64 L-LACTATE assimilation     
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R e z i m e  
 

IZOLACIJA, IDENTIFIKACIJA I ANTIMIKROBNA 
OSETLIVOST NA IZOLATITE NA BRUCELLA MELITENSIS 

 
Cekovska @., Petrovska M., Panovski N., Jankoska G., Kaftanxieva A. 

 
Institut za mikrobiologija i parazitologija, Medicinski fakultet, 

Univerzitet ,,Sv. Kiril i Metodij”, Skopje, R. Makedonija 
 
 

A p s t r a k t: Izolacijata na bakteriite od rodot Brucella od kli-
ni~ki primeroci e te{ka i zavisi od pove}e faktori koi vklu~uvaat: spe-
cifi~nost na rodot (bavno raste~ki i ~uvstvitelni bakterii), razli~nite 
stadiumi na bolesta koja ja predizvikuvaat kako i od prethodniot anti-
biotski tretman na pacientite. So upotreba na avtomatizirani sistemi za 
obrabotka na hemokulturi se nadminuvaat golem broj problemi povrzani so 
nivnata kultivacija i izolacija. Avtomatiziranite aparati, kako {to e 
VITEK 2 sistemot, ovozmo`uvaat nivna precizna identifikacija. 

Cel: da se prika`e na{eto iskustvo so izolacijata na Brucella spp. 
od hemokulturi so pomo{ na avtomatiziraniot Bakt/Alert (Bact/Alert) sis-
tem i identifikacijata so VITEK 2 kompakt sistemot. 

Materijal i metodi: Ispitani se hemokulturi od pacienti koi po-
teknuvaat od razli~ni regioni na Makedonija, hospitalizirani na Univer-
zitetskata klinika za infektivni bolesti i febrilni sostojbi vo Skopje. 
Inokuliranite FAN aerobni i anaerobni {i{iwa so 5‡10 ml krv od paci-
entot, inkubirani se vo Bact/Alert aparatot, so kontinuirano monitorirawe 
i agitirawe, vo period od 5 dena ili sè dodeka da stanat pozitivni (vo na-
{iot slu~aj za 2‡3 dena). Potvrdata na site izolati e napravena so VITEK 2 
sistemot so pomo{ na GN (GN) karti~ki. Osetlivosta e ispitana so disk 
difuzionen metod na Miler-Hintonov agar. 

Rezultati: Vo period od tri godini ispitani se 113 hemokulturi 
od pacienti so dijagnoza bruceloza. Pozitivni bea vkupno 16 hemokulturi 
od razli~ni pacienti. Gram-negativni bacili vo preparatot i sitni oksi-
daza pozitivni kolonii porasnati na Kolumbija agar bea identificirani 
so VITEK 2 sistemot za 8 ~asa kako Brucella melitensis i grupirani vo ~etiri 
biohemiski tipovi. Site soevi poka`aa osetlivost kon testiranite anti-
biotski grupi: cefalosporini, tetraciklini, aminoglikozidi i kinoloni.  

Zaklu~ok: Bakt/Alert i VITEK 2 kompakt aparatite se poka`aa 
uspe{ni vo dijagnosticiraweto na suspektni slu~ai na bruceloza kaj 14,2% 
od pacientite. Izolacijata na soevite trae{e samo 2‡3 dena. VITEK 2 sis-
temot mo`e da identifikuva samo Brucella melitensis. So nego mo`at da bidat 
detektirani nekolku biohemiski razli~ni tipovi. VITEK 2 sistemot ne e 
sposoben da ja determinira osetlivosta na soevite na Brucella melitensis. Vo 
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ovaa studija osetlivosta e ispitana so disk difuzioniot metod i dobienite 
rezultati upatuvaat na osetlivost na soevite kon site grupi antibiotici. 

 

Klu~ni zborovi: Brucella, Bact/Alert sistem za hemokulturi, VITEK 2 kom-
pakt sistem. 
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