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Summary

Four hundred and thirty eight specimens were collected from educational hospital in Al-Nahrain
University, including 250 clinical specimens from patients such as (stool, rectal swabs, urine,
blood, sputum, cerebrospinal fluid and wounds ,ear ,nasal and throat swabs) and 188
environmental specimens from patient halls and operation rooms in the hospital . The control
specimens included 50 stool specimens from healthy adults and 20 stool specimens and rectal
swabs from healthy neonates.

Eight isolates of the genus Citrobacter were obtained from both clinical and environmental
specimens and one isolate were obtained from control specimens. These isolates were identified
according to morphological and biochemical tests, furthermore, the identification was confirmed
using the Api 20 E systems.

Three species belonging to the genus Citrobacter have been obtained, these are C. freundii, C.
farmeri and C.braakii, the former was the most frequent species with isolation percentage about
75% from clinical isolates and 50% from environmental isolates.

The sensitivity of C. freundii against antibiotics was tested and the results showed that naldixic
acid, nitrofurantoin and neomycin were found to be the most effective against local isolates of C.
freundii with percentage of sensitivity 100% and their sensitivity to gentamicin was about 60%,

while all isolates were resistant to 3 -lactams, tetracycline and chloremphenicol.
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A A A A A A A A Mannitol
- - - - - - - - Inositol
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Al Al Al Al A -l Al A Melibiose
R.F= Rapid lactose fermentation. ONPG = Ortho-nitrophenyl galactosidase.
L.F.= Late lactose fermentation. ADH = Arginine dihydrolase
N.F. = Non lactose fermentation. H,S = Hydrogen sulfide.
AIA = Acidic slant / Acidic but. w+ = Weak positive.
K/A = Alkaline slant/ Acidic but. A= Acid from fermentation.
XLD = Xylose lysine deoxycholate agar.
TSI = Triple sugar iron agar.
TDA = Tryptophane deaminase.
PDA = Phenylalanine deaminase
LDC= Lysine decarboxylase.
OoDC = Ornithinc decarboxylase.
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s~ Streptomycin s Gentamicin abzaal iuluall C, freundii @Y e daws <aly 3 (Aminoglycosides)
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Gentamicin suadll of [43] 2a 58 «sal 4ul 0 L3 Wi Chloramphenicol s Tetracyclin gssbcasl! %100 dusiy
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10 4

P AMP AML KF CTX Cfx TE C CAR GN S W NA N F

SLall Slabiaa
Blall clabiaal C. freundii 3 4a g daglial 4 giall L) (2) J2i
NA Nalidixic acid KF Cephalothin P PenicillinG
CTX Cefotaxim Cfx Cefixime AMP  Ampicillin
AML Amoxycillin F  Nitrofuratoin TE  Tetracyclin
S Streptomycin N  Neomycin GN  Gentamicin
CAR Carbenicillin W  Trimethoprim C Chloramphenicol

JJL«AAH

1-Holt, J.C.; Krieg, N.R.; Sneath, P.H.A.; Stahley, J.T. and William, S.T. (1994).  Bergy's manual
of determinative bacteriology, 9™ ed., USA.

2- Kim, P.W.; Harris, A.D.; Roghmann, M.; Morrisjr, J.G.; Strinivasan, A. and Perncevich, E.N.
(2003). Epidemiological risk factor for isolation of ceftriaxone-resistant versus susceptible
Citrobacter freundii in hospitalized patients. Antimicrob. Agen. Chemother. 47: 2882-7.

3- Oelschlaeger, T.A.; Gurry, P. and Kopecko, D.J.; (1993). Unusual microtubule-dependent
endocytosis mechanisms triggered by Compylobacter jejuni and Citrobacter freundii. Proc. Natl.
Acad USA. 90: 6884-8.

4- Lu, C.H.; Chang, M.N.; Chuang, Y.C. and Chang, H.W. (1999). Gram-negative bacillary
meningitis in adult postneurosurgical patients. Surg. Neurol. 52(5): 443-4.

5- Malpas, J.J.; Munoz, J.J. and Muscut, I. (2004). Vertical transmission of Citrobacter freundii,
Archives of Disease in childhood, featal and neonatal Edition. 89: F280.

6- Sugandhi, R.P.; Beena, V.K.; Shivananda, P.G. and Baliaga, M. (1992). Citrobacter sepsis in
infants. Indian. J. Pediatr. 59(3): 309-12.

7- Rao, P.S.; Baliga, M. and Shivananda, P.G. (1993). Bacteriology of neonatal septicaemia in rural
referral hospital in south India. J. Trop. Pediatr. 39(4): 230-3.

8- Gill, M.A. and Schutze, G.E. (1999). Citrobacter urinary tract infections in children. Pediatr.
Infect. Dis. J. 18: 889-92.

162



2013 / (ale / Gl aml) - yde gaad) alaal) — dalad) ¢3S daaly Ay

9- Ratner, A.J.; Mosca, R.S. and Zucker, H.A. (2002). Citrobacter mediastinitis following cardiac
surgery in neonate. J. Infect. 44: 52-8.

10- Huang, S.H.; Stins, M.F. AND Kim, K.S. (2000). Bacterial penetration across the blood-brain
barrier during the development of neonatal meningitis. Microbes.Infect. 2(10): 1237-44.

11- Lipsky, B.A. Hook I, EW.; Smith, A.A. and Plord, J.J. (1980). Citrobacter infections in
human: experience at the Seattle Veterans Administration Medical Center and a review of the
literature. Rev. Infect. Dis. 2: 746-60. (Cited by: Kim et al., 2003).

12- Ghosh, S.; Chatterjee, B.D.; Chakraborty, C.K.; Chakraborty, A. and Khatua, S.P. (1995).
Bacteria in surface of neonates. J. Indian. Med. Assoc. 93(4): 132-5. (Medline).

13- Toranzo, A.E.; Cutrin, J.M.; Roberrson, B.S.; Nunez, S. Abell, J.M.; Hetrick, F.M. and Baya,
A.M. (1994). Comparison of the taxonomy, serology, drug resistance transfer and virulence of
Citrobacter freundii strains from mammals and poikilothermic hosts. Appl. Environ. Microbial.
60(6): 1789-97.

14- Jones, R.N. (2001). Resistance patterns among nosocomial pathogens. Chest 119: 397-404.

15- Wang, J.T.; Chang, S.C.; Chen, Y.C. and Luk, K.T. (2000). Comparison of anti microbial
susceptibility of Citrobacter freundii isolates in two different time periods. J. Microbiol.
Immunol. Infect. 33: 258-62.

16- Brenner, D.J.; O'Hara, C.M.; Grimont, P.A.D.; Janda, J.M.; Falsen, E.; Aldova, E.; Ageron, E.,
Schindler, J.; Abbot, S.H. and Steigerwalt, A.G. (1999). Biochemical identification of
Citrobacter species defined by DNA hybridization and description of Citrobacter gillenii sp.
Nov. (formerly Citrobacter genomospecies 10) and Citrobacter murliniae sp. Nov. (formerly
Citrobacter genomospecies 11). J. Clin. Microbiol. 37(8): 2619-24.

17- Macfaddin, J.F. (2000). Biochemical tests for identification of medical bacteria. 3" ed.
Lippincott Williams and Wilkins, USA.

18- Collee, J.G.; Barrie, P.M.; Andrew, G.F. and Simmons, A. (1996). Testes for the identification
of bacteria. P; 131-149. In: Mackie and McCarthey; practical medical microbiology, 14™ ed.
Livingstone, New York.

19- Bauer, A.W.; Kirby, W.M.M.; Sherris, J.C. and Turck, M. (1966). Antibiotic susceptibility
testing by a standerized single disk method. Am.J. Clin. Path. 36: 493-496.

20- Back, E., Mollby, R., Kauser, B. Stintizins, C.; Waostorm, T. and Habte, D. (1980).
Enterotoxigenic Escherichia coli and other gram-negative bacteria of infentile diarrhea. Surface
antigens, haemagglutinins, colonization factor antigen and loss of enterotoxigenecity. J. Infect.
Dis. 142: 318-27.

21- Guerrant, R.L.; Dickens, M.D.; Wenzel, R.P. and Kapikian, A.Z. (1976). Toxigenic bacterial
diarrhea: Nursery outbreak involving multiple bacterial strains. J. Pediatr 89(6): 885-91.

22- Guarino, A.; Giannella, R. and Thompson, M.R. (1989). Citrobacter freundii produces an 18-
amino acid heat-stable enterotoxin Indentical to the 18-amino acid Escherichia coli heat stable
entrotoxin (STIa). Infect. Immun. 649-52.

CYa Gy (e 45 el Lillans 5 Citrobacter freundii de siss dxca e (2002) .ods 53 ool aladl ¢ caiilell 223

Jaa sall dralas — a lall IS ¢ pinale Al ) (Jua sall dipaay puia Il i JlgY)

24- Tenssay, Z.W. and Mengistue, A. (1997). Bacterial isolates from indigenous weaning food in
rural Ethiopian setting, Jimma zone, South West Ethiopia. Ethiop. Med. J. 34(2): 93-102.

25- Eggert, W.; Eggert, S.; Ferreira, E. and Bernardino, L. (1992). The pathogen spectrum and it's
resistance behavior in children with urinary tract infections in Angola. Kinderaztl. Prax. 60(2):
46-8. (Abstract).

26- Papapetropoulou, M.; Papapetropoulou, O. and Kouskouni, E. (1997). Prevalence and sensitivity
to antibiotics of enterobacteria-ceae isolated from urinary cultures in some microbiology
laboratories of a city in west Greece. Pathol. Biol. Paris. 45(9): 716-20. (Medline).

27- Friedman, M.P.; Danielski, J.M.; Day, T.E.; Dunne, J.C.; Evangelista, A.T. and Freeman, T.R.
(1991). Rapid isolation and presumptive diagnosis of uropathogenes by using membrane
filtration and differential media. J. Clin. Microbiol. 29(11): 2385-9.

163



2013 / (ale / Gl aml) - yde gaad) alaal) — dalad) ¢3S daaly Ay

28- Mims, C.A., Playfair, J.H.; Roitt, I.M.; Wakelin, D.; Williams, R. and Anderson R.M. (1998).
Medical Microbiology. Mosby, London.

29- Sotto, A.; Bernard, J.C.; Bruschwis, G.C.; Blin, D.; Lopez, F.M. and Combe, B. (1994). Bifocal
cervical spondylodiscits due to Citrobacter diversus. Infection 22(6): 423-4.

30- Tse, G.; Silver, M.; Whyte, H. and Jay, V.; (1997). Neonatal meningitis and multiple brain
abscesses due to Citrobacter diversus. Pediatr. Pathol. Lab. Med. 17(6): 977-82.

31- Ako-Nai, A.K.; Adejuyighi, E.A.; Ajayi, F.M. and Onipede, A.O. (1999). The bacterialogy of
neonatal septicaemia in lle-Ife. Nigeria. J. Trop. Pediatr. 45(3): 146-51. (Medline).

32- Matsui, S. and Nakazawa, T. (1994). Clinical bacteriology and empiric therapy for hospital-
aquired pneumonia in the elederly at a national leprosarium-Nippon. Kyobu. Shikkan. Gakkai.
Zasshi. 32(9): 851-5. (Medline).

1l (o sall Aralan aladl Cindl g el alaill 551 55 Aall 48821 L) ale (1984) 2eal alia Ul 233

34- Sramova, H.; Daniel, M.; Absolonova, V.; Dedicova, D.; Jedlickova, Z.; Lhotova, H., Petras, P.
and Subertova, V. (1992). Epidemiological role of arthropods detectable in health facilities. J.
Hosp. Infect. 20(4): 281-92.

35- Hacibektasoglu, A.; Eyigun, C.P. And Ozsoy, M.F. (1993). Nose and throat carriage in food
handlers. Mikrobiyol. Bul. 27(1): 62-70. (Online).

36- Kumamoto,Y.; Hirose, T.; Yokoo, A.; Hikichi, Y.; Shigeta, S.; Shiraiwa, Y.; Kameoka, H.;
Yoshida, H.; Tazaki, H.; Iri, H. and others. (1996). Comparative studies on activities of
antimicrobial agents against causative organisms isolated from patients with urinary tract
infections (1994). 1. susceptibility distribution. Jpn. J. Antibiot.48(5): 465-93.

37- Jacobson, K.L.; Cohen, S.H.; Inciardi, J.F., King, J.H.; Lippert, W.E.; Iglesias, T. and
Vancouwenberghe, C.J.; (1995). The relation between antecedent antibiotic use and resistance to
extended spectrum cephalosporins in group | beta lactamase-producing organisms. Clin. Infect.
Dis. 21(5): 1107-13.

38- Pfaller, M.A.; Jones, R.N. and Doern, G.V. (1999). Multicenter evaluation of the antimicrobial
activity for six broad spectrum beta lactams in Venzuela: Comparison of data from 1997-1998
using the E test methods. Diagn. Microbiol. Infect. Dis. 35(2): 153-8.

39- Ogawara, H. (1993). Phylogenic tree and sequence of beta lactamase. Mol. Phylogenet. Evol.
2(2): 97-111. (Abstract).

40- Perez, M.M.; Amicosante, G.; Franceschini, N.; Vila, J.; Ruiz, J.; Oratore, A.; Martin-Sanchez,
A.M. and Jimenez-de-Anta, M.T. (1999). Decreased production of Amc-type beta lactamases
associated with the development of resistance to quinolones in Citrobacter freundii strains.
Microb. Drug. Resist. 5(4): 235-40.

41-Mainardi, J. L. ;Mugnier, P. ;Coutrot, A.; Buu-Hoi,A.; Collatz, E. and Gutmann, L. (1997).
Carbapenem resistance in clinical isolate of Citrobacter freundii. Antimicrob. Agen .Chemother.
41(11): 2352-4.

42- Mattick, K.L. and Donovan, T.J. (1998). The risk to public health of Aeromonas in ready to eat
salad products. Common. Dis. Public. Health. 1: 267-270.

43- Kumamoto, Y.; Hirose, T.; Tanaka, N.; Hikichi, Y.; Shigeta, S.; Shiraiwa, Y.; Kameoka, H.;
Yoshide, H.; Ogata, M.; Tazaki, H. and others. (1995). Comparative studies on activities of
antimicrobial agents against causative organisms isolated from urinary tract infections (1991). 1.
susceptibility distribution. Jpn. J. Antibiot. 48(10): 1394-421.

44- Miller, G.H.; Sabatelli, F.J.; Naples, L. Hare, R.S. and Shaw, K.J. (1995). The most frequency
occurring aminoglycoside resistance mechanisms combined results of surveys in eight regions of
world. The aminoglycoside assistance study groups. J. Chemother. 7: 17-30.

45- Chowdhury, M.A.; Rahman, K.M.; Miah, M.R. and Haq, J.A. (1994). Transferable drug
resistance R-factor among the entrobacteriaceae in urinary tract infections: a study at an urban
hospital in Bangaladesh. J. Trop. Med. Hyg. 97(3): 161-9. (Medline).

46- Kain, K.C. and Kelly, M.T. (1989). Clinical features, epidemiology and treatment of
Plesiomonas shigelloides diarrhea. J. Clin. Microbiol. 27: 998-1001.

164



