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.  
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 Enterobacteriaceae (E. coli, Proteus spp., 



9 

K. pneumoniae, Enterobacter spp., Citrobacter spp., Morganella morganii),  
 E. coli (  1). 

 
 1 –  

 
 E. coli  P. aeruginosa  2008–2010 . 

 1,5  2000–2003 .,  
Enterobacter spp.  Staphylococcus spp., , ,  

 E. coli 2 =16,35; p=0,0001),  
P. aeruginosa 2 =4,51; p=0,034), Staphylococcus spp. ( 2 =15,44; p=0,0001), 
Enterobacter spp. ( 2 =20,94; p<0,0001).  Proteus spp.  

 K. pneumoniae  10  
(p>0,05). 

  
  , , 

, , , , 
, , , , , 
, , ) 70  E. coli, 35  

Proteus spp.  10  K. pneumoniae. ,  
 E. coli , , 

, ,  98,6±1,4%, 
84,3±4,3%, 81,4±4,6%, 75,7±5,1% . 

, ,  
, 

.  
 E. coli :  

 12,9±4,0% .  
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 – 62,9%  
,  – 61,4%.  

 Proteus spp.  
 –  100%,  – 

88,5±5,4%,  – 85,7±5,9%,  – 88,6±5,4%, / 
 – 74,3±7,4%,  – 85,7±5,9%,  – 74,3±7,4%  

 – 71,4±7,6%.  
.  K. pneumoniae  

 100% ,  90,0±9,5% –  
, , , 80,0±12,6% – ; 

 – 
90,0±9,5% . 

, , 
 E. coli   

5-  28,3% ( =0,0097); 
 (93,9–100%),  (93,8%), 

 (75,0%), p>0,05 (  1). , 
 III ,  

.  E. coli 
. 

 
 1 –   E.  coli 

 Proteus spp.  2005–2008 .  2009–2010 . 

 

 
E. coli Proteus spp. 

2005–2008 . 
(n=49), % 

2009–2010 . 
(n=32), % 

2005–2008 . 
(n=35), % 

2009–2010 . 
(n=28), % 

 18,4±5,5 31,3±8,2 28,6±7,6 35,7±9,1 
 71,4±6,4 68,8±8,2 77,2±7,1 64,3±9,1 
 59,2±7,0 62,5±8,5 74,3±7,4 60,7±9,2 
 44,9±7,1 62,5±8,5 74,3±7,4 64,3±9,1 

 53,0±7,1 81,3±6,9 82,9±6,4 60,7±9,2 
 93,9±3,4 100,0 91,4±4,7 96,4±3,5 

 59,2±7,0 62,5±8,5 80,0±6,8 67,9±8,8 
 79,6±5,7 75,0±7,6 82,9±6,4 60,7±9,2 

 65,4±6,8 62,5±8,5 54,3±8,4 50,0±9,4 
 83,7±5,3 93,8±4,3 82,9±6,4 75,0±8,2 

 
 Proteus spp.  64–71%   

,  25–39% – .   
 2005–2008 .  2009–2010 .  

Proteus spp.  III–IV  (  10,0–22,2%).  
 82,9±6,4%  60,7±9,2%  Proteus spp. 
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 (p=0,049),  –  82,9±6,4%  60,7±9,2% 
(p=0,049).  Proteus spp.  2005–2010 .  

 (96,4±3,5%).  
 P. aeruginosa,  

 44,7%  
 2005–2008 .  16,7%  2009–2010 . (p=0,007),  –  63,8%  

38,9% (p=0,024),  –  46,8%  16,7% (p=0,004),  –  
 31,9%  13,9% (p=0,047),  2.  

 
 2 –   
P. aeruginosa  2005–2008 . (n=47)  2009–2010 . (n=36) 

 
 E. coli, ,  

 
.  

-, -  E. coli 
, . 

 Proteus spp.  
.  

 3  Proteus spp.   
K. pneumoniae, ,  

, .  
 K. pneumoniae. 

 E. coli, Proteus spp., P. aeruginosa,   
,  

 , 
.  
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, , 

 74,81% .  25,19%  
 

,  
.  

  
 90,77% . 

 
 
 

  
 « »  

 29  65 (44,6±6,2%)  E. coli, ,  
  

 17  29 (58,6±9,1%) -
,  –  6 (20,7±7,5%) , 

 –  4 (13,8±6,4%) .  
 5  10 (50,0±15,8%)   

K. pneumoniae,  2  « »  
. 

 15  35 (42,9±8,4%)  Proteus spp.,  
 2  

. 
,  

 « »  
: E. coli – 29 , K. pneumoniae – 5 , 

Proteus spp. – 15 .  49  
.  38  49 

 blaTEM,   
 104 , ,  (WT,  

).  Proteus spp.  E. coli  blaSHV  
.  

 179, 238-240 blaSHV . 
 blaSHV  K. pneumoniae,   

 SHV-1 (  SHV-1), 
 

.  
 14  E. coli, 8  P. mirabilis  5  K. pneumoniae 

 97 .  
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82,8–83,0° .  
 E. coli (CTX-M-3, -1).  2  E. coli 

 518 .  
91° .  

 E. coli (CTX-M-14, -9). 
 

,  
 

 69  E. coli 27  
 42  –  

,  56  P. aeruginosa –  15  41,  15 
 S. aureus – 8  7,  10  K. pneumoniae – 4  6.  55 (36,7%) 

 
 (n=25),  (n=28)  

 (n=2). 
 E. coli, K. pneumoniae, P. aeruginosa  S. aureus 

.  
E. coli  

 3,35–17,11 , K. pneumoniae – 4,45–18,79 ,  
P. aeruginosa – 3,36–56,0 , S. aureus – 4,21–7,74 . 

 
 P. aeruginosa, 

 2–3  
.  

, , 
 

, . 
 E. coli 

(p<0,0001), P. aeruginosa (p<0,0001), K. pneumoniae (p=0,0222), S. aureus 
(p=0,0279). ,   

,  
 (p=0,0011),  

, .  
 

 (M±m)  
,  E. coli – 6,50±0,34,  

K. pneumoniae – 9,49±1,5, P. aeruginosa – 18,25±1,15.   
E. coli, P. aeruginosa, K. pneumoniae  

. ,  E. coli, P. aeruginosa 
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,  6–7 .   
K. pneumoniae  

 4 .   
E. coli  70%  

 1–3 , 10% –  4 , 20%  
.  

 K. pneumoniae  
 1–2 , P. aeruginosa –  2–4 

.  
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.  
 5-   

10  (  
)  

. 
 

 
 

 
1.   

2000–2003 .  2008–2010 . ,  
 Enterobacteriaceae (E. coli, Proteus spp., K. pneumoniae, 

Enterobacter spp.),  E. coli (2000–2003 . – 
27,54±2,40% ,  2008–2010 .  
42,76±2,87%, p=0,0001).  P. aeruginosa  

 14,20±1,88%  20,54±2,34% (p=0,034),  
 Enterobacter spp.  Staphylococcus spp.  11,88±1,74%  

2,36±0,88%  22,03±2,23%  10,44±1,77%  (p=0,0001).  
 Proteus spp.  K. pneumoniae  10  

 [7, 8, 10, 11, 12, 13, 16, 24]. 
2.  

.  
 E. coli,  2005–2008 .  

 2009–2010 ., ,  E. coli  
 (93,9–100%),  (93,8±4,3%), 

 (75,0±7,6%), p>0,05. , 
 E. coli ,  III , 

.  
)  E. coli  69–83%.  5-  

 E. coli  
28,3% (81,3±6,9%  53,0±7,1%, =0,0097).  

 E. coli   
. -, 

-  E. coli  
, .  

 Proteus spp.  64–71%   
,  25–39% – .  

 82,9±6,4%  60,7±9,2%  Proteus spp. 
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 (p=0,049),  –  82,9±6,4%  60,7±9,2% 
(p=0,049).  Proteus spp.  5-  

. 
 90% 

 K. pneumoniae,  III  –  
20–30% .  

 K. pneumoniae , , , 
, , . 

  
P. aeruginosa  2005–2008 .  2009–2010 .  

 P. aeruginosa  (  44,7±7,2%  
16,7±6,2%, p=0,007),  (  63,8±7,0%  38,9±8,1%, p=0,024), 

 (  31,9±6,8%  13,9±5,8%, p=0,047),  (  46,8±7,3% 
 16,7±6,2%, p=0,004).  

 E. coli, Proteus spp., P. aeruginosa,  
  ,  

, . 
 

, ,  
 74,81%  [4, 7, 9, 14, 15, 18, 21, 22, 23, 26].  

3. , 
,  

 44,6±6,2%  E. coli, 50,0±15,8%   
K. pneumoniae  42,9±8,4%  Proteus spp.  

 
,  in vitro  

.  
 

, ,  
.  

 (  
) [2, 4, 17, 18, 19]. 

4. ,  
 

 OXA- .  blaSHV  
 K. pneumoniae,  SHV-1 

 SHV-1),  
.  

 blaTEM  
,  
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 (WT, ),  
TEM-1.  E. coli, P. mirabilis  K. pneumoniae  

,  blaCTX-
 ( -1 -9).  14   

E. coli, 8  P. mirabilis  5  K. pneumoniae  
 97 .  82,8–83,0° ,  

 blaCTX-M   
-1.  2  E. coli   

518 .  91° , -9 
[1, 2, 7, 18, 19].  

5.   
P. aeruginosa.  E. coli, P. aeruginosa, K. pneumoniae, S. aureus, 

,  
,  

.   
 –  

, .  
 E. coli, P. aeruginosa,  

K. pneumoniae, S. aureus  
.  P. aeruginosa,  

E. coli, K. pneumoniae, S. aureus  
   ,  

 [3, 5, 6, 7, 20, 25].  
6.  

 
 
 

,  
,  

 « » , 
 

,  
 [4, 27].  

 
 

 
 
 

. 
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SUMMARY 
 

Lagun Ludmila Vasilievna 
Etiologic structure and molecular-biological properties of the etiologic agents of 

pyelonephritises 
 

Key words: acute and chronic pyelonephritises, etiologic agents of 
pyelonephritises, resistance to antibiotics, extended-spectrum beta-lactamases, 
biofilms. 

The aim of research: the study of etiologic structure and molecular-biological 
properties of the etiologic agents of pyelonephritises and work out of algorithm of 
microbiological diagnostics and tactics of the rational antibacterial therapy. 

Methods of research: bacteriological, determination methods of 
microorganisms susceptibility to the antibiotics, double disk diffusion method for 
detection of extended-spectrum beta-lactamases, molecular-genetic, method of 
biofilm-formation revealing, statistical. 

Obtained results and their novelty. E. coli and P. aeruginosa strains are 
prevailed in the etiologic structure of pyelonephritises. The wide-spread resistance to 
antibiotics of the various groups of the etiological agents of pyelonephritises was 
established. Development mechanisms of enterobacteria resistance to the -lactam 
antibiotics are studied. High prevalence of extended-spectrum -lactamases producers 
concerning  to  CTX-M  group  was  revealed.  Among  the  etiological  agents  of  
pyelonephritises P. aeruginosa isolates are characterized by the maximal film-
formation ability. The strains isolated from patients with chronic pyelonephritis and 
pyelonephritis associated with urolithiasis have surpassed significantly the strains 
isolated from patients with acute pyelonephritis in biofilm formation ability. Higher 
resistance to the antibiotics is revealed for P. aeruginosa, E. coli, K. pneumoniae 
strains with maximal biofilm formation activity. The algorithm of microbiological 
diagnostics and rational antibacterial therapy of pyelonephritises were designed. 

Recommendation for use: the obtained results can be used in the approaches to 
microbiological diagnostics and appointment of rational antibacterial therapy for 
patients with pyelonephritises. 

Application area: clinical bacteriology, urology, nephrology. 
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