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The article deals with the issue of the spread of phenotypic and genotypic resistance to antibacterial 
drugs among conditionally pathogenic microorganisms isolated from diseases of the gastrointestinal tract in 
cats and dogs. The object of the research was biological material from small domestic animals with clinical 
manifestations of diseases of the gastrointestinal tract, taken in veterinary clinics of the city of Kostanay. A 
total of 108 samples were examined. 57 microorganisms were isolated and identified from biological 
material, among them: E.coli (n=33), Klebsiella (n=6), Citrobacter (n=5), Enterobacter (n=7), Proteus (n=6).  
The spectrum of determining the sensitivity of microorganisms was 21 antibiotics of various pharmacological 
groups. As a result of the conducted studies, all 57 isolates of enterobacteria were polyresistant. The strains 
showed the greatest resistance to antibacterial drugs of the tetracycline and beta-lactam group, while they 
showed sensitivity to the action of meropenem, strepatomycin and gentamicin. A large number of 
microorganisms have genes encoding resistance to beta-lactams (n=16) and aminoglycosides (n=28).  



     

 

4 

Scientific research was carried out within the framework of the AP09058122 project "Prevalence of 
determinants of resistance to antibacterial drugs" grant funding of the Ministry of Education and Science of 
the Republic of Kazakhstan for 2021-2023. 

Key words: gastrointestinal diseases, E.coli, Klebsiella, Citrobacter, Enterobacter, Proteus, antibiotic 
resistance. 
 

       -  
     

 
 . . �   , 8D09101 -   
 , .     . 

 . . � PhD ,    , . 
    . 

 . . �   ,   -
 , .     . 

 . . �   ,    
 , .     . 

 
    -      

        
    .     

   -      
       .   108 

 .   57    , 
 : E. coli (n=33), Klebsiella (n=6), Citrobacter (n=5), Enterobacter (n=7), Proteus (n=6). 

       21 
 .     57 -

  .    -   -
       ,  , 

     .  -
 -  (n=16)   (n=28)    

. 
        2021-2023 

    "     
 " AP09058122   . 

 :  , E. coli, Klebsiella, Citrobacter, Enterobacter, Proteus, -
 . 

 
.  -   ( )     

   ,    ,   
  .          

  c          -
  [1, .3]. 

,     ,   ,    � 
  ,   -   -

     [2, c.2].  , 
      ,  
      . [3, c.340].  

       . ,  
 . .     ,  Klebsiellapneumoniae  Proteusmirabilis,  

   ,       
.         ,  

 - ,       [4, .101].  
         . 

     ,  , ,  
      (   ),    

,     (   ) [5, .29]. -
 ,          

,    ,    , 
        ,    
     .      



     

 

5 

      [6, c.149].    
             

 [7, .170].         
       , . .  

,          [8, .395]. 
    -     

    ,        -
 . 

        : 
1.    -       
,   -   
2.        -

    . 
    

-        2021    2022 . 
            -
   .      -
       . . 

  �       (   ) 
    -   (  -

).   108  �       . 
       ,   

  , , ,      
 (     ,  ,  ) 

         -  
      .   

          
 . 

         -
 , -  .   E.coli, 

Klebsiella, Citrobacter, Enterobacter  Proteus     
    ,   [9],   

      . 
         , 

   18-20    36-37° ,        
  CHROMagar� Orientation,   .    
 ,    E.coli, Klebsiella, Citrobacter, Enterobacter  Proteus  

 ,       .       
   ,   ,   -

  (  1). 
 

 1 �      
 

  

 
 

   E
sc

he
ric

hi
a

c
ol

i 

K
le

b
si

el
la

 

C
itr

ob
a

ct
e

r 

E
n

te
ro

b
ac

te
r 

P
ro

te
us

 

    
  

( )  

 ( ) +/- + +/  + - 

 ( ) +/- + + +  

  - - +/- - +/- 

  
   

 

  -  +/- + + +/- 

 + +/- +/- + - 

 + + + + - 

  +/- - + + +/- 

  +/- -/+ -/+ - +/- 

   - + -/+ +/- +/- 

    + -/+ + - + 

 -  - -/+ - + - 



     

 

6 

 
+ 90%     
- 90%     
+/-  ,   
-/+  ,   

    
 

    , ,       
     ,      . 

    24-     t 37° . 
        , . -

     ,      ,  
  �          

  (4- ,     ).  
          .    

     2-   .  
  -     ,   -

    ( )  2-       .  
       ,    

. 
         (pH)    

  ,      5  
       . 

        ,   
     ,     -

  . 
   E.coli, Klebsiella, Citrobacter, Enterobacter  

Proteus          
    � .     18-24-

    37°         , 
,  ,       ,  

      (  2).   :  
-   4.2.1890-04 «     -

 » [10, .71-73]; 
-     European Committee on Antimicrobial Susceptibility Testing 

(EUCAST)  11.0 [11, .6-16]; 
-          (CLSI) 

[12, .34-48]. 
 

 2 �     Enterobacteriaceae 
 

     R I S  
 

 

1 2 3 4 5 6 
1  (10 ) 14  14 Eucast 11.0 

2  (25 ) 15 15-20 21 - -1 

3  ( ) (75 ) 15 16-20 21 CLSI,  

4  ( ) (30 ) 9  19 Eucast 11.0 

5  ( ), 10  17  17 CLSI 

6  16  22 Eucast 11.0 

7  (10 ) 11 12-14 15 CLSI 

8  (30 ) 13 14-17 18 CLSI,  

9  (10 ) 17  17 Eucast 11.0 

10  ( ), 30  17  17 Eucast 11.0 
11 (30 ) 19  19 Eucast 11.0 
12  (30 ) 0 11-13 14 CLSI 
13  ( ), 5  17 18-21 22  
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14  ( ),5  22  25 Eucast 11.0 

15  ( ), 10  22  22 Eucast 11.0 

16  ( ), 5  22  24 Eucast 11.0 

17  ( ), 5  15 16-19 20 CLSI 

18  ( ), 30  13 14-18 19 CLSI 

19 /  1,25/23,75 11  14 Eucast 11.0 
20  ( ), 300  14 15-16 17 CLSI 

21  ( ), 300  14 15-16 17 CLSI 

 
   

          
        

  (Community Reference Laboratory for Antimicrobial Resistance)   
.  ,     , 

  . 
  

     ,    (n=834)  
   -   ( , ,   

)   108 .     80% ,    
   50  (46,3%       

).        24 (22,2%) . 
          (    
   ).  108       57  
-  .  : 33 (57,9%)  E.coli, 6 (10,5%)  

Klebsiella, 5 (8,8%)  Citrobacter, 7 (12,3%)  Enterobacter  6 (10,5%)  
Proteus (  3).  

,    ,   
     . 

 
 3 �          

 

  n 
  

E.coli Klebsiella 
Entero-
bacter 

Citr -
bacter 

Proteus 

 
 45 17 2 3 2 2 

: 
 

  

      
9 1 - 1 1 2 

13 3 - 1 - - 
  67 21 2 5 3 4 

 
 5 2 - 1 - 1 

: 
 

  

      
15 5 1 1 - - 
21 5 3 - 2 1 

  41 12 4 2 2 2 
 

.      -
         

. 
 33   E. oli     81,8% � 27 ,  

 � 42,4% (14 ),  � 30,3% (10 ),  � 27,3% (9 
),    24,2% (  8   ),  � 

15,2% (5 ), ,     � 12,1% (4   
), /    � 9% (  3 ), , 

,  � 6% (  2 ), ,    � 3% 
(1    ).  ,     

    (  1). 
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 1 �    E.coli 
 

 6   Klebsiella       
100% ,     � 83,3%,   -

/  � 66,6%,  � 50% ,  , -
,    � 33%,  , , , -

, , ,      �  16,6% 
.          

(  2). 
 

 
 

 2 �     Klebsiella 
 

     5  Citrobacter, 80% 
    , 60%    

 , , , ,  , 40% �  
, , , / , . 
   10%   , , 

, , , , ,   -
.       (  3). 
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 3 �    Citrobacter 
 

 7   Enterobacter 100%     
  , 71,4%      , 

57,1% �    , 42,8% �  ,   , 28,6% 
�    , 14,3% �  , ,   

/ .  , , , , 
,        -

     (  4). 
 

 
 

 4 �    Enterobacter 
 

 12   Proteus    ,  
100%     , ,   -

. 66,6%       / -
, 50% �  , ,    , 

33,3% �  , , , , ,   
.    (16,7%)    

,    (  5). 
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 5 �    Proteus 
 

        
,          -

    . 
    57 ,   -

           
 .     4. 

 
 4 -    

 

 
 

 E. oli Klebsiella Citrobacter Enterobacter Proteus  

-  
BlaTEM 5 3 2  1 11 

OXA 3  1 1  4 

-
 

StrA 5 4 1 2  12 
StrB 5 4 1 1  11 
aadB     1 1 

aphA1  1 1 2  4 

 
tetA 3 4 2   9 
tetB 3   1  4 

-
 

SUL1     1 1 
SUL3 1    1 2 

 
qepA     1 1 
qnr      0 

 
   ,    33   E. oli  8  

     -   (BlaTEM - 5, OXA - 3), 
 � 10 (StrA - 5, StrB - 5),  � 6 (tetA - 3  tetB - 3),  � 1 

(SUL3).        .  6  Klebsiella 
 ,    -  � 3 (BlaTEM),  � 8 

(StrA-4, StrB-4, aphA1-1)   � 4 (tetA).     Enterobacter  1 
  OXA,    - ,  5   (StrA-2, StrB-

1, aphA1-1),    2 �  tetB.      ,  
   : -  (BlaTEM),  � 7 (aadB), -

 � 2 (SUL1  SUL3)   (qepA).     Citrobacter 
 3   -   (BlaTEM - 2, OXA -1), 3  -

  (StrA, StrB  aphA1)  2  tetA  .    
Citrobacter, Klebsiella  Enterobacter       -

     . 
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    ,        . 
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      : 

-          -  
  108     57  -  , 

  33  � E.coli, 6  � Klebsiella, 5 � Citrobacter, 7 � Enterobacter  6  � 
Proteus; 

-     ; 
-        

 ,     (  � 84,2%  
 � 57,9%) �    (  � 42%   � 47,4%); 

-        � 5,2%, 
 � 1,7%,  � 8,8%; 

-  26,3%   ,    -  
,  49% �  .       

 (5,2%)   (1,7%).  
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