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Abstract 

Polymerase chain reaction (PCR) in a short time PCR-analysis has spread around the world, quickly 

leaving the laboratories of scientific institutions in the sphere of practical clinical use. Diagnosis of 

infectious diseases, including those caused by agents that are difficult to cultivate, genotyping 

microorganisms, evaluation of their virulence, the definition of stability microorganism to antibiotics, gene 

diagnostics, prenatal diagnosis, biological control of blood – and more other the successfully PCR is used. 

The main stage of recovery from infectious animal diseases, including brucellosis, is timely and rapid 

diagnosis, which occupy an important place laboratory tests for the detection of pathogens in pathological 

material the main goal of the research was to determine the methods for rapid detection of Brucella spp. To 

solve the problem of goal were: pick primers specific to strictly Brucella spp., and  optimize PCR conditions 

for a specific region of the genome Brucella spp. The objects of the study was tissue laboratory animals, 

guinea pigs (Cavia porcellus) (n=10) previously vaccinated by antibrucellar vaccine strain  82-PS, in doses 

2 milliard microbial body (of–optical bacterial standard troubled of 0.3 ml)  applied subcutaneous in the 

knee crease. Intake sample of tissue lymphoid and sacrificed of animals was carried out on 3., 7., 10., 15., 

22., 29., 45., 60., 90. and 120 day. 

       Work was carried out on the basis of the Research Institute (Laboratory of Biotechnology engineering 

profile) WKATU named Zhangir khan. Polymerase chain reaction was carried out on the device company 

iQ5 BioRad. DNA extraction was performed by cetyltrimethylammonium bromide (CTAB). The quality of 

DNA extraction were determined by the method of agarose gel electrophoresis.  

 

        Primer design was performed on the basis of available data in the literature to study the bacteria of the 

genus Brucella. For differentiation various Brucella we have chosen the following primers: BrucF and 

BrucR specific for Brucella. In an optimized reaction mixture we added 1ml DNA extraction. The quality 

and the resulting PCR products were dispersed in agarose gel electrophoresis. A program amplification 

microorganisms of the genus Brucella, a 36-s cycle includes one stage of "denaturation" at 95 °C for 3 

minutes, stage 2 "amplification" at 63 °C for the first minute, and 3 phase of the "elongation" or "fusion" at 

72 °C for the first minute. Proven methodology allows us to diagnose Brucella DNA in the organs and 

tissues of animals, just to track the migration routes of Brucella in the body of animals. Selected primers can 

accurately detect Brucella DNA in animals, thereby allowing accurate diagnosis of brucellosis. 
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INTRODUCTION 

              The principle of the polymerase chain reaction (PCR) was developed by Cary Myullisom (firm 

"Cetus", USA) in 1983. opening the PCR has become one of the most significant developments in the field 

of molecular biology over the past 20 years. For Development PCR  Myullisom in 1993. was awarded the 

Nobel Prize in Chemistry. Appearance PCR was due to certain advances in molecular genetics, especially 

decoding the genomes of a number of nucleotide sequences of microorganisms. Can not say that PCR was 

made possible by the discovery of a unique enzyme Taq–DNA–polymerase contained the bacteria that live 

in geysers (Vierstraete A., 2001). Feature of this polymerase is its exceptional heat resistance (can withstand 

heat up to boiling temperature without loss of activity), and high operating temperatures (optimum operation 

at  72 
o
C). 

Elegance, simplicity, performance, unsurpassed sensitivity and specificity of the new method yielded 

enormous popularity. In a short time PCR-analysis has spread around the world, quickly leaving the 

laboratories of scientific institutions in the sphere of practical clinical use. Diagnosis of infectious diseases, 

including those caused by agents that are difficult to cultivate, genotyping microorganisms, evaluation of 

their virulence, the definition of stability of microorganism to antibiotics, gene diagnostics and genetic 

fingerprinting, prenatal diagnosis, biological control of blood - this is not a complete list of areas where he 

successfully PCR is used. 

 Pathogen genome, or rather its RNA and DNA, is more conservative with respect to volatility, so now 

are intensive research to identify the latest in pathological material. 

 The main stage of recovery from infectious animal diseases, including brucellosis, is timely and rapid 

diagnosis, which occupy an important place laboratory tests for the detection of pathogens in patlogical 

material (Pizarro-Cerda J., et al., 2000; Boschiroli ML et al., 2001; Moreno E., et al., 2002; Kakishev M., et 

al., 2013). 

  However, current methods are time consuming and do not always give accurate results because the 

antigenic structure of pathogens varies greatly due to exposure to both external and internal factors. In 

addition, specific to Brucella long intracellular persistence in infected in certain circumstances, transfer 

them to the L-form, determine the need for a highly sensitive and specific diagnostic methods that identify 

the bacteria themselves, or their individual components (Acinas, S.G., 2005; Halling SM et al., 2005). 

The main goal of the research was to determine the methods for rapid detection of Brucella spp. 

To solve the problem of goal were: 

1. - Pick primers specific to strictly Brucella spp. 

2. - Optimize PCR conditions for a specific region of the genome Brucella spp. 

 

MATERIAL AND METHODS 

  

Experimental  animals 

 The objects of the study was tissue laboratory animals, guinea pigs (Cavia porcellus) (n=10) 

previously vaccinated by antibrucellar vaccine strain 82-PS, in doses 2 miliarde b.w. (of– optical bacterial 

standard troubled of 0.3 ml) applied subcutaneous in the knee crease. Intake sample of tissue lymphoid and 

sacrificed of animals was carried out on 3., 7., 10., 15., 22., 29., 45., 60., 90. and 120 days. 

 

          Placed and procedure 

 Work was carried out on the basis of the Research Institute (Laboratory of Biotechnology engineering 

profile) WKATU name Zhangir khan. Polymerase chain reaction was carried out on the device company 

iQ5 BioRad. 
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  DNA extraction was performed of CTAB. The quality of DNA extraction were determined by the 

method of agarose gel electrophoresis. DNA from the tissue of guinea pigs were isolated by extraction 

buffer consisting of 2 g CTAB (detergent destroys cell membranes, form complexes with proteins and acidic 

polysaccharides), 28 ml of 5 M NaCl, 4 ml of 0.5 M EDTA (pH 8.0), distilled Driven water to 100 ml. To 

100 µl of tissue, 300 µl extract buffer and incubated at 60 ºC for 1 hour, stirring occasionally contents of the 

tube. After incubation, an equal volume of chloroform and allowed to stand for 1 hour at room temperature. 

Contents of the tube is constantly stirred. Then centrifuged for 5 min at 5000 rotation/min. The upper phase 

was transferred to a clean tube and add 2/3 volume of isopropyl alcohol was mixed. Tubes with the contents 

kept at room temperature for 2 hours to precipitate the DNA. Then centrifuged for 10 min at 12.000 

rotation/min. The supernatant was decanted and the precipitate was washed with 70% - ethanol. Centrifuged 

was under the same conditions. Then poured over the supernatant, the precipitate was dried and dissolved in 

water free of DNA and RNA. 

  The main essence of the methods is that we must first remove the cell membranes, denature proteins 

associated with DNA, remove impurities and deposited directly allocate already purified DNA. 

  The quality of the isolated DNA was analyzed by agarose gel electrophoresis. 

  Optimizing the conditions of the polymerase chain reaction of DNA was carried out on time and 

temperature profile of the reaction, as well as the composition of the reaction mixture. 

                                  

RESULTS AND DISSCUSION 

 

   A program amplification microorganisms of the genus Brucella, a 36-s cycle includes one stage of 

"denaturation" at 95 ° C for 3 minutes, stage 2 "amplification" at 63 ° C for the first minute and 3 phase of 

the "elongation" or "fusion" at 72 ° C for the first minute. 

   Reaction mixture consisted of the following components: the primers for PCR buffer reaction, MgCl  

1.5 M, the mixture dNTP and Taq-polymerase. 

   Primer design was performed on the basis of available data in the literature to study the bacteria of 

the genus Brucella. The processing of literary materials were chosen primer pair to determine the causative 

agents of brucellosis. By computer analysis using the software package Vector NTI were analyzed selected 

two pairs of primers. For differentiation  various Brucella we have chosen the following primers: BrucF and 

BrucR specific for Brucella (Morgan WJ and  Corbel MJ, 1976;   Szymanski M., and Barciszewski J., 2000; 

Morata P and al., 2001; Paulsen IT  et al., 2002; DelVecchio VG., et al., 2002; Halling SM., et al., 2005; 

Kakishev MG., and al., 2013). 

In an optimized reaction mixture we added 1 µl DNA extraction. 

The resulting PCR products were dispersed in agarose gel electrophoresis. 

 

Table 1: Migration and cultural survival of Brucella strain 82-PS drive in the body of guinea pigs 

Time of killed   

(days) 

Number of culture Index of infections  

(%) 

3 

7 

10 

15 

22 

29 

8 

18 

20 

14 

30 

16 

12 

28 

32 

22 

48 

25 
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45 

60 

90 

120 

8 

5 

- 

- 

12 

7 

- 

- 

 

           Studies have shown that the secondary culture of graft used  Khodnev culture Brucella strain 82-PS 

laboratory animals cut out already on the 3. day, and the index of infection was 12%, and 7. days after 

immunization culture devoted primarily of regional right groin, in subsequent periods of the investigation 

they were planted and other lymphoid organs and tissues. The highest infection was detected in 22 of the 

body post day of vaccination was 48%. But, 60 days after administration of the vaccine strain of Brucella 

82-PS bacterial process in the body of vaccinated guinea pigs mostly stopped (Table 1).  

 

   Based on computer analysis using the software package Vector NTI were analyzed one pairs of 

primers selected. An analysis of the first matched pair of primers BrucF (TGCAGCTCACGGATAATTTG) 

and BrucR (ACACCTTGTCCACGCTCAC) is strictly specific for B. abortus. The primers were ordered 

and synthesized in the company of the "Beagle", the city of  St. Petersburg (Fig 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. - Computer processing of the primers to identify B. abortus 

 

 

 

 

 

 

 

 

 

Fig. 2. - Display of Brucella vaccine strain 82-drive in the organs of guinea pigs 60 days after immunization 

with PCR method 

(K-negative control, M-marker, 1, 2, 3 - right groin, left groin, submandibular lymph nodes, S - spleen, a 82-

drive-DNA pure culture) 
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  Conducted studies have found that the DNA of Brucella vaccine strain  pure 82-PS drive in the 

vaccinated guinea pigs at 29. and 60 days after immunization were found in the regional to the site of 

inoculation: inoculums preparation right groin, left contra region  pas  remote and submandibular lymph 

nodes, and  90 days after vaccination the right and in the left inguinal lymph node 120 days after 

immunization in all examined lymph nodes,  Brucella DNA vaccine strain 82, the drive is not detected.             

              It should be noted that in parallel with the start of the indication of Brucella in the lymphoid organs, 

seeding was performed with organs and tissues of laboratory animals vaccinated by antibrucellar vacine us 

from strains 82-PS to study survival and migration in the body of Brucella cultures immunized guinea pigs, 

as well as the differentiation of the latter isolated from the above Brucella vaccine strains (Fig. 2). The 

purity of cultures by Brucella tested for color Kozlowski (Vierstraete A., 2001). 

               

CONCLUSION 

                  Proven methodology allows us to diagnose Brucella DNA in the organs and tissues of  guinea 

pigs, track the migration routes of Brucella in the body of animals.  Selected primers can highly, exactly and 

accurately detect Brucella DNA in guinea pigs, thereby allowing accurate diagnosis of brucellosis. 
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