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Abstract

This study was carried out in Khartoum State during the period from
November 2008 to December 2008, to isolate Enterobacter cloacae from
urine and wound specimens and to determine its antimicrobial resistance.
Two hundred and two urine specimens and one hundred and twelve
wound specimens were collected from patients suffering from UTI and
wound infections. The specimens were cultured on MacConkey's agar and
blood agar for primary isolation of the pathogen. Identification of the
isolates was done by colonial morphology, Gram's stain and biochemical
tests using API 20 E.

Modified Kirby-Bauer disc diffusion method was adopted to determine
the resistance rate of Enterobacter cloacae to antimicrobial agents.
Minimum inhibitory concentrations of amoxicillin, co-trimoxazole,
amoxyclav, ciprofloxacin, ticarcillin, amikacin, and ceftriaxone were
determined by E.test.

Out of three hundred and fourteen urine and wound specimens
investigated, only 13 (4.1%) Enterobacter cloacae isolated. Out of these
7(3.5%) were isolated from urine specimens and 6(5.4%) were isolated
from wound specimens.

ThThe results revealed that the antimicrobial resistance profile of
Enterobacter cloacae isolated from urine specimens was as follows:

(100%) to amoxicillin and amoxyclav, (71.4%) to co-trimoxazole,
(57.1%) to nalidixic acid and (14.3%) to nitrofurantoin.

In wound specimens the resistance rate was (100%) to amoxicillin,
(50%) to ticarcillin, (33.3%) to ceftriaxone and (0%) to amikacin and

ciprofloxacin .
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The result indicated that the MIC, MICs, and MICy, respectively were
as follows:- co-trimoxazole (0.1->240pg/ml, >240pg/ml and >240pg/ml
), amikacin (0.1-0.5pg/ml, 0.5pg/ml and 0.5pg/ml ), ciprofloxacin
(0.001-240pg/ml, 0.001pg/ml and 120pg/ml ), ceftriaxone ( 0.008-
120pg/ml, 0.008pg/ml and 1pg/ml ), ticarcycline ( 2->240pg/ml,
>60pg/ml and >60pg/ml ), amoxicillin ( 30->240pg/ml, >240pg/ml
and  >240pg/ml ) and amoxyclav ( >240pg/ml, >240pg/ml and
>240pg/ml ).

The study concluded that there is a detection to the responsibility of E.
cloacae as a causative agent of UTI and wound infections in Sudan. The

antimicrobial resistance of E. cloacae was high.



[oooooo

2aa) 9552008 pranns (sing 2008 juodgs o Lo 81 (5 agoall Y 5 (b Bl )l 030 oy ol
112 5 Jgll o 83e 202 ciman . pilogad] (o jall o 8gjaall 88 )3al] Ba5lael) 809l ag Jone
Copd oy Jodl jleadl el e gl dpe o gl las (e Sie

S Ty @l el gl (2 nlieall g s Seall J5UI Sl

e lilly o) Bipang 8 pans sl S5 8 ilg 80gjaall 8.3 )3l 850l ¢ g3 sl 3yl o5
csl el T Al el gy 8 gon god)

b Sl g eSally palSlig el e N 83 el 850Ul e iy Sy J5 | yaatd E
Sl ae] SSyalllly oA Sgally ks S5ally J3ulSgal 5535 58] 59 il
Jodl cnlie 0 7, mgpll cnlasny oo s B14 ¢ gane o 823 3o Sibaal (%4,1(13 Jje
55 el 8ilaall Baslgy By Seddl cnlaliaall Bagls oyl 8l jall e jglely, =g padl e 406 4
:L?_'s‘ULS

sl SeSaJuly (9 % 71.4) JeulSgal 56305 (9 %100) 0MS-Sgallly S gall
(N %14.3) :pgisl) gy iailly (9% 33.3) ool iy (N %50) cples Sililg (N %57.1(
(%9 0) sl 5yl Silsg o
claluaall 555 J8 15848 el 8 5laell i da sy 83gend) cnlsbad) 1S5 5 | o)) sl jall o il
gor dady Bygeadl culsladl 1S5 51y 88 kel sdlell sae e %50 ges by 8ygea)]
>y Jo /ol 596240 > Jo/oljm 950240<-0.1) SUS 83 sl 850wl sas e %90
0.5 5 Jo /alpas Sl 0.5, Jo/alaySle0.5:0.1)5 JpulSgmlisll (o /alasSle 240
120 Jo /alpgSbe 0001, Jo /ala 5SL 240 -0.001)5 oy wlSadl ((Ja/alpmg Sl
30 5 o /almaSb 1, o /aha 58k 120-0.008)y 1y sllgpsdl ((Jo/ ol Sl
60 5 Ja/alpg Sl <60, Jo /alpag Sl 240 > 2) g Silgadl (] o/ahagSla
240> 5 Jo JalpmgSole 240>, Jalalpng510240> -30) 5 b o) Sill(Jo/oling Sl
240> 5 Jo /alpmgSle 240>, Lo Jaln 5 SL 240> )5 ek o Sqall (J 2/l p2g Sl
U Sgalll (o plpsSbe
gl 3 mgyadly Jgall olgil¥ (e JaleS 83 )3l 85l aliaS) J) sl ol il
C 8 el 85l Bl gy =Ml (b Bale Banniad] g Sl culaliadl 525l o (3 8L,

VI



‘Table of Contents I

BN et :
| B T<Ta i o= TiTo) s D II

ACKNOWIEAGMENT. ...\ttt e 111
F N 011 = e TP Iv
ADSITaCt (ATADIC). ..ttt e e e e VI
Table Of COMEENLS. .. .cuuintint ittt et VIII
List Of Tables. ... .ouunitie i e JIX
List of Color PLates.......c.ciuiiuieiii i X

)00 IO 0V 0T L [ 4 o) o H
1.2, RAtIONALC.... .ottt e
1.3. Research qQUeSHIONS. ... .cvuuiirteiit it eeee e e e e e

L @ o) =T el PP

1.4.1. General ODJeCHIVE. .. ...ttt et e et eeeaaeaanes

1.4.2. SPecifiC ODJECIVES. ...ttt

Chapter Two: Literature Review

2.1. The genus Enterobacter...........ceeiiuiiniiiiietitiit e eiteeeee e eneenaenes
N 0 R = ] () ) 2 P
2.1.2. ClasSifiCation. .......euinei it e
2.2. Enterobacter Cloacae . ..............coouiiuiiiiiiuiii i
2.2. 1. Definition. . ..enee e
P 5 T 10) 1 - | S PP
N TR (0] 01<3 1 1 P
2.2.4. ANUZENIC SITUCTUIBS. . .eeve ettt ettt ettt eet et e et et e e eieeeeanaeeaaee
2.2.5. Extracellular products and virulence factors..............cooiviiiiiiiiiinnnninin

2.2.6.Mode Of tranSMiSSION .....eceeeueneeneetietet et eeet et eeet et et eenieeeeeneneans
2.2.7. Pathogenesis and pathogenicity ............ccoovviiiiiiiiiiiiiiii e
2.2.8. Epidemiology .....couuinuiiiiii e e
2.2.9. Laboratory dia@nosiS. .. .ccceuenriuieeentiateeteteee e e

ua b~ b~ b

N O o o oo o Ul Ul

~



NS TR I 1< ad 111 =] 1 1 P
2.2.9.2. CUltUre PrOPEITIES. ... euut sttt et et et et et et ee et eaeeeenaeaneeneenaas
2.2.9.3. Biochemical teStS ........uiuuieii i
2,204, AP L

B2 O TR I == 11 00 1<) 0

Chapter Three: Materials and Methods

O 200 O 1 | 2 (233 .
3.1.1. Type of Study...co.vinniieiii i e
O TR0 1 a1 FO N
3.1.3. Target POPULAtiON. .. ..euuitiit it
3.1.4. Collection of data.......co.euuiniiniie i
3.2. Collection of SPECIMENS.. ....c.ciuiiniitiii i e
3.3.Cultivation of SPECIMENS ....ccceeeeitiei i e eeae e
3.3.1. Culture Media.......coeeeueinit it
3.3.2. Inoculation Of SPECIMENS.......cuiviitiiitiiiii i eeaenes
3.4. Examination of bacterial growth ...............ocoiiiiiiiiiiiiiii
3.4.1. Interpretation of culture growth.............ccoiiiiiiiiiiiiii e,
3.5. Purification of culture growth...........c.ooiiiiiiiiiiiiii

3.6. Identification Of E. ClOACAC ..........nn e,
3.6.1. Primary identification.............coooiuiiiiiiiiiiii e

3.6.1.1. Colonial MOTPholOgy......c.oviuiiiiiiiiii e
3.6.1.2. Gram's STAIM........ciiuueinuiiintiitiiit it eaean
3.6.2. Confirmatory identification.............cooeviiiiiiiiiiiiiiiiiiiii e,
3.6.2.1. OXIAASE OSL. . uenntntententtttiie ettt eeae e
3.6.2.2. APT 20 E.oneniiiii it e
3.6.2.2.1. PIOCEAUTE. . ...ttt et ettt et
3.6.2.2.2. Reading table.......co.uiuiniiiiiii i e
3.6.2.2.3. INLETPretation. . ...ceuuneeetnt ettt ettt e et et e eaeeeeieeeaanas
3.7. Antimicrobial susceptibility test..........ccoviiiiiiiiiiiiiiiiiiiiiii e
371 PIOCEAUIE. ....veitii et e

3.7.2. Interpretation of the zone Size.............cooviiiiiiiiiiiiiiiiiiiiiiii e,

VIII

o o0 N N 4



S.7.3MIC TS ceviiiiiii i

T8 T R 2 (o Tl L] T PP
3.7.3.2. Result and interpretation...........ooeeeieeeireinieeiee it eeieeeeerieneaneanns
Chapter Four: Results

A, ROSUILS. .ottt ,
4.1. Identification of E. ClOACAE ..........ccoviiiiiiniiiiiiii it e,
4.1.1 Colonial MOrphology......c.vvuuiiniiiii e
O O v 11 1 I 1 P
N NG R O )4 Ta =Ty I - N
N SN
‘ Chapter Five: Discussion

ST I Y a1 1] o) o S Pt
‘ Chapter Six: Conclusion and Recommendations

6.1, CONCIUSION. ... uettet ettt e et
6.2. ReCOMMENAAtIONS. ...t uuttttttt ettt ettt e e e e aeeneenaeeenaeanes
REfOIONCES. ... eeti e
N 0513 16 oL P

IX

17

17

18

19
19
19
19
20
20

31



List of Tables

Chart 1. Distribution of urine and wound specimens according to patients' gender.

Table 1. Distribution of urine and wound specimens according to age group of patients

Table 2. Significant and insignificant growth on MacConkey's agar

Table 3. Prevalence of E. cloacae in UTI patients

Table 4. Distribution of wound specimens according to age group of patients
Table 5. Prevalence of E. cloacae in wound infected patients

Table 6. Biochemical tests on API 20 E

Table 7. Activity of antimicrobial agents on E. cloacae isolated from urine

specimens

Table 8. Rate of antimicrobial agents resistance of E. cloacae in urine samples
Table 9. Activity of antimicrobial agents on E. cloacae isolated from

Infected wound

Tablel0. Rate of antimicrobial agents resistance of E. cloacae isolated from
infected wound

Tablell. Minimum inhibitory concentration of antimicrobial agents in
urine specimens

Table 12. Minimum inhibitory concentration of antimicrobial agents in
wound isolates

Table 13.. MIC range, MICs, and MICq, of antimicrobial agents to

E. cloacae

22
22

23
23

24

25

25

26

26

27

28

29



List of Color Plates

Plate 1. Biochemical reaction of E. cloacae using API 20 E
Plate 2. MIC test of ciprofloxacin, amikacin and amoxicillin against

E. cloacae by E. test

XI

30
30



