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. . 
 

.  
 

  
BACTEROIDES SPP. – cfiA  

, .  
 

-
, , -

  
 [19]. ,  

, -
 0,5–0,8 %  2,0–5,9 % 

 Bacteroides fragilis  2,5–6,1 %  B. thetaiotaomicron [1–3, 7, 10]. 
-
  

, -
,  

 
.  

 — ,  
, , -

. , -
  

: . -
,  Zn2+ -

, .  
 1980- .  Enterobacteriaceae  

,  
,  — -

.  1990- . -
,   

, -
, , . 

 
 Pseudomonas aeruginosa (IMP-1), Acinetobacter baumannii 

(ARI-1/ XA-23), Klebsiella pneumoniae (KPC-1),   
, -

. -
 (98 %)  Enterobacteriaceae, 
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-
 [13, 17, 19, 23, 24]. 

 B. fragilis -
 Zn2+ ,  

 cfiA.  cfiA- . -
 Bacteroides spp. -

 cfi A , -
 cfiA  

 IS  — 
IS1186, IS942, IS4351,  

,  
 cfiA -

 [5, 6, 22].  
 :   

 cfiA   
,  

  
.  

 
 40  Bacteroides spp.   

)  cfiA , 
.  

 
 10 ) .  

 cfiA -
 cfiA .  

.  
.  

 5 %  Chelex-100  1 :  
 100  5 % Chelex-100  1  

 16–20-  Bacteroides spp.; -
 10 , -

 (15 000 ./  — 10 ), 40   
.  

.  10 -
 40 , : 

10  —  5  ,  MgCl2 (25 ) — 3 ,   
(2 ) — 5 , Taq  — 1,25 , -

 —  20 ,  —  40 . -
 cfiA  

:  — 5’ TCC ATG CTT TTC CCT 
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GTC GCA GTT AT 3’  — 5’ AT AAC TGC GAC AGG GAA 
AAG CAT GGA 3’.  

CfiA -
: 95  — 3 , 30  (95  — 45 , 52 C — 60 , 72  — 90 ), 
 72  — 10 , 4  — add infinitum.  

 (750 .)  
 (200 , 100 , 1 ) 12  2 %  

 (0,5 )  1 .  
 cfiA . -

-
. -

 «QIAquick-spin PCR clean up columns» (Qiagen Ltd., Crrawley, West 
Sussex, UK).  «ABI-PRISM 
BigDye Terminator Cycle Seeqencing reaction kit» (Perkin-Elmer, Warrington, 
UK). : 2  cfiA  (  
1,6 ), BigDye terminator (4 ), 4–10 . -

 20 ,  
 40 . 

-
: 30  (  96 ,  

96  — 30 ,  48 , 48  — 15 , -
 60 , 60  — 4 ).  

4 . -
 19,5 -

,  2  3  50  
 (99,7 %), -

 15 .   
13 000 ./  20 . ,  200   
70 % ,  5  13 000 ./ , -

 200  70 % . -
BI 377 .  — 

 — -
 ( )  

 DNASIS (HITACHI SOFTWEAR, 
Yokohama, Japan).  

 BLAST.  
  

 B. fragilis, B. thetaiotaomicron, B. ovatus  
, 

 18 . 
 cfiA , -

, , -
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 cfiA  
.  cfiA , -

 
750 . ( . 1).  

 
       I       II      1       2       3       4       5       6       

 

 
        I       II       7       8       9       10      11       

 
. 1.  Bacteroides spp.  cfi A : 

,  — , 2 .;  I, II — -
 cfiA ;  1–11 —  

 
. 1 ,   

B. fragilis c cfiA  750 .   
 . fragilis (  1, 5, 6, 7, 11)  

 B. thetaiotaomicron (  8, 9) ,  
 I, II (  — 750 .)  

 (  500–750 .).   
B. fragilis (  3)  (  
1000–750 .).  B. fragilis (  2, 4), B. thetaio-
taomicron (  10)  cfiA  ( -

). , -
,   

 (  750 .)  (   
750–1000 .)  (500–750 .) . 

,  
. -

-
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 3 -
 ( . 2). 

 
1            2          3 

. 2.  Bacteroides spp.: 
1 —  750 ., 2, 3 —  

 
 

. -
  

 BLAST (Basic Local Alignment Search 
Tool).  

-
 (  http://www. 

ncbi.nlm.nih.gov/blast/).  480  357 . 
 cfiA , -

.  
,  Bacteroides spp. -

 cfiA , -
 ( . 1). 

 1 
 Bacteroides spp. 

  
, R/S 

  
cfiA  

 
B. fragilis (ARU 14 750) R cfiA 
B. fragilis (ARU 15 029) R cfiA 

, n = 40 
B. fragilis (n = 14) S – 
B. thetaiotaomicron (n = 21) S – 
B. ovatus (n = 5) S – 

 
,  ( -

, , , )   
  Bacteroides spp. [1, 2, 5–7, 10, 22],  

:  
 Bacteroides spp. . 
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 Bacteroides spp.  Bacil-
lus cereus, Legionella spp., Pseudomonas aeruginosa, Serratia spp., Klebsiella 
pneumoniae [5, 6, 22].  

-
 

.  
 
 

: , -
,  

,  4  
(1–4)  2.   
 1988 .  [4, 8, 9, 16],  

 2f  3,  3  
 3 .  

 Frere .  [4, 
8, 9, 16], ,  

 4  ( , , , D),   
, , D,  D , 

 (  3  B1–3)  Zn2+ 
.  B1  B3  

 Zn2+ ,  B2  — , 
 Zn2+  B2 .  

.  NMC/IMI, SME, KPC  GES 
 2f).  20  

 Enterobacter cloacae, Serratia marcescens, Klebsiella spp. -
.  SME, NMC, IMI  

, KPC, IMI-2, GES — . -
,  3 -

 S-X-X-K, S-D-N  K-T-G,  2 -
 69  238,  

, .  
 NMC-A, IMI-1  SME-1 -

 (  LysR) [23, 33], -
. -

.   
-

. -
, , , 

 [13, 17, 19, 23, 24]. 
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: NMC/IMI, SME.  
SME.  SME-1  Serratia marcescens, 

  1982 . SME-1  SME-2, SME-3 -
 [13, 17, 19, 23, 24].  

NMC/IMI. IMI  NMC-A  E. cloacae 
, , . -

-
, ,  

 Enterobacter asburiae, E. cloacae,  ,  -
 IMI-2 . -

 NMC-A  IMI-1  97 %  
 SME-1  70 % [20].  

 NMC-A,  TEM-1, -
, ,  

 
, -

. SME-1  TEM  NMC-A  
 (  Ser70  Glu166), -

 [13, 20]. 
 — KPC  GES.  

KPC.  1996 .  Klebsiella pneumoniae 
   

 Enterobacter spp.  Salmonella spp. KPC  K. pneumoniae 
, , -

, , , , -
.  KPC — -

,  ( , 
, , , , , 

, , , ).  KPC 
.  

  — KPC-1, KPC-2, -3.  KPC-2 -
 P. aeruginosa  2003 .  

KPC-1 .  KPC-2  
, . KPC-3 -

 Enterobacter spp. KPC  45 %  SME -
 [3, 

11, 14].  
GES/IBC.  IBC  2000 .  

 E. cloacae  . GES-1 ( -
)  K. pneumoniae, GES-2 —  . aeruginosa   

.  GES/IBC , -
.  36 %   
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 KPC-2, 35 % —  SME-1, 31 % — NMC-A.  GES/IBC  
9 . GES-2, GES-4, GES-5  GES-6 -

 170. GES-9  P. aeruginosa 
. GES-  

, , , , , , ,  
, ),  

 [13, 17, 19, 23, 24].  
. .  

, ,  
, -

 Zn2+,   
 ( ).  

 — -
. , -

 Zn2+, .   
 Bacillus cereus, Aeromonas spp.  Steno-

trophomonas maltophilia. , ,  
 P. aeruginosa  1990 .,  B. fragilis. 

 (BCII) 
 Bacillus cereus,  CcrA (CfiA) —  Bacteroides fragilis.  
   

.  
 VIM, IMP, GIM  SIM -

, ,  
 [13, 17, 19, 23, 24].  

IMP. IMP-1  P. aeruginosa -
 S. marcescens  Enterobacteriaceae.  

 — , . 
 

Zn2+.  18 , 
. IMP-2   

 A. baumannii  1. 
IMP,  

 [4, 8, 9, 16].  
VIM. VIM-1  1997 , VIM-2 — -
 1996 .  P. aeruginosa.  

,  P. aeruginosa, -
 14 , -

 VIM-2. ,  VIM , -
 1 [19].  

SPM. ,  35,5 % -
 IMP-1  SPM-1,  P. aeruginosa  
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, ,  
. SPM-1  

 [19]. 
GIM-1.  P. aeruginosa  2002 . -
 30 %  VIM, 43 %  —  IMP, 29 % —  SPM. 

GIM-1  1  [9, 16].  
SIM.  Pseudomonas spp.  Acinetobacter spp. (17 % 

)  64–69 % 
 IMP.  1 [23, 24].  

 SPM, GIM  SIM  
, ,  

 VIM  IMP  [19].  
 D.  OXA-  ( , -

).  
 P. aeruginos   1970–1980- . ,  

, ,  
. -

: -
 9  37 . -

,  (  
), .  OXA-

 40–70 %. -
-

 S-T-F-K  70–73,  Y-G-N 
 144–146  K-T-G  216–218.  OXA-

 Y-G-N  F-G-N, -
.  Tyr-112  Met-

223,  OXA- ,  
, -
. -

  
, -

-N . CO2   
 OXA- , -

 70 (  73),  
, -

 [25].  
 1993 .  

OXA-11,  OXA-15, OXA-18  OXA-45.  
, , . 

 OXA- , -
,  Paton et al.  1993 . 
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 A. baumannii, , -
.  ARI-1 -

 OXA-23.  OXA-23/ARI-1 . 
OXA-23,  A. baumannii, , -

, , .  A. baumannii , -
,  2  -OXA-24  

 OXA-40 ( , , ), OXA-58 
, ) [13,19, 24].  

 D  OXA-51  
 OXA-51, OXA-64–71, OXA-75–78,  

OXA-83, OXA-84, OXA-86–89, OXA-91, OXA-92, OXA-94, OXA-95.  
 D : 1) OXA-58,   

 Acinetobacter spp. , , , , , -
, ; 2) OXA-55, OXA-48, OXA-54, OXA-SHE,   

 Shewanella algae; 3) OXA-48,  K. pneumoniae -
. OXA-50 

 P. aeruginosa, 
, ,   

. OXA-60  Ralstonia pickettii, 
 OXA-62 —  Pandoraea pnomenusa [19]. 

, -
  

 cfiA , -
. -

 cfiA  
cfiA .  

-
 

 cfiA  Bacteroides spp. 
 Bacteroides spp. -

-
 

,  
.  
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Slizen V. V. 

State of the problem of carbapenemases prevalence among  
microorganisms. Detection of a carbapenems resistance genetic marker  

of Bacteroides spp. – cfiA gene 
Current tendency in upsurge of the resistance to carbapenems requires 

study of genetic determinants and mechanisms of carbapenemases expression. 
Resistance of Bacteroides spp. to carbapenems is associated with the production 
of metallo- -lactamase with two ions Zn2+ in the active site, encoded by cfiA 
gene that can be down regulated and thus silent. The objective of the study was 
to determine cfiA gene prevalence among Bacteroides spp. Forty isolates of 
Bacteroides spp. were screened for the presence of cfiA gene by PCR. Studied 
isolates of B. fragilis, B. thetaiotaomicron, B. ovatus showed neither phenotypic 
resistance to imipenem in the disk diffusion method nor cfiA gene presence. 
Thus, investigated isolates of Bacteroides spp. did not harbor silent cfiA gene. 
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