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Abstract

This study include determination of the ability to adhere to human uroepithelial cells
in three types of local isolates of Salmonella (S.typhi , S.typhimurium , S. montevideo)
and compared this ability with standard strains (S.typhi 5535 , S.paratyphi B 5542 , S.
paratyphi C a-55108). The results showed that all isolates were able to adhere to
Human uroepithelial cells, and found that the standard strains adhered more efficiently
than local isolates, but the statistical analysis revealed that there was no significant
difference in adhesion rates between local and standard isolates. The results also
showed that among the local isolates, the bacteria S. montevideo adhered in higher
numbers than did other species, whereas the highest adherence among standard strains
was by S. typhi 5535.

Introduction
Salmonella species are enteric pathogens that infects humans of all
ages (Lindquist et al., 1987). At least four major groups of infection
associated with Salmonellosis are recognized, these groups include
gastroenteritis, septicemia with or with out focalized infection, and two
syndromes (enteric fever and carrier state) traditionally associated with
Salmonella typhi infection (Janda & Abbott, 1998). In addition to these
four syndromes, anumber of less—well-described extraintestinal illnesses
due to Salmonella have been reported, among these illnesses are Urinary
tract infections (UTIs). (Cohen et al., 1987; Mathai et al., 1995 and Abbott
et al., 1999). But its extremely rare are occurs in individuals with structural
or functional abnormalities of the urinary tract, or immunosuppressive
status. and may occur in conjunction with gastroenteritis .(Wilson &
Feldman., 1982; Kappor et al., 1992; Ramos et al.,1996; Embil & Nicolle.,
1997; Abbott et al.,1999; Richard.,2003; Mourani et al.,2005 and Gagnon
et al.,2007). OGrady &Cattell (1966) reported that Salmonella enter the
urinary tract either hematogenously or by direct invasion of the bladder via
the urethra.
In order to initiate all those infections mensioned above, Salmonella
species must be able to attach to its host mucosal surfaces in the intestine or
urinary tract and subsequent invasion of epithelial cells (ECs) (Baumler et
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al .,1997) hence microbial attachment to mucosal surfaces is a first step
in mucosal infection. Specific interaction between microbial surface
ligands and host receptors influence the distribution of microbes in their
sites of infection. Adhesion has often been regarded as a sufficient end
point, explaining tissue tropism and bacterial persistence at mucosal sites.
Adherence, however, is also a virulence factor through which microbes
gain access to host tissues, upset the integrity of the mucosal barrier, and
cause disease. (Deman et al., 1990; Connell et al., 1997). In gram negative
bacteria adhesion is often mediated by fimbriae, which are thin filamentous
organelles expressed on the surface of the bacterial cells (Clegg et al.,
1987). The aim of the present study was to determine the adherence ability
to human uro-epithelial cells by local and standard strain of Salmonella and
hence comparing between them.

Material and Method

Bacteria:-

Local isolates used in this study include :- (S.typhi, S.typhimurium ,
and S.montevideo) which belonged to groups D, B, and C respectively .
These organisms were isolated from patients with typhoid and enteric
fever, attending Azadi general hospital in kirkuk city. Diagnosis of the
isolates were based on biochemical and serological tests (Andrews
&Hammack., 2003) and then by API20E.

Standard strains include: - (S. typhi 5535, S. paratyphi B 5542, S. paratyphi
C a-55108) .These strains were obtained from University of Mosul-college
of science— Dep of Biology.

Preparation of bacterial suspension:-

Cultures were grown at 37c» in Luria Bertani broth medium for 24h.,
after incubation period the broth cultures was centrifuged at 5000gx for 10
min. and the pellet was washed twice in phosphate buffered saline (PBS)
and resuspended in the same buffer at a final concentration of (10°) cells
/ml by Mcfarland standard solution (Guzman et al.,1989)

Epithelial cells (ECs):-

Human uro-epithelial cells were collected by centrifugation of fresh
morning urine from healthy woman. ECs were washed three times in
phosphate buffered saline (PBS pH =7.2) and resuspend the pellet in the
same buffer, the suspension passed through filter paper (Whattman
No.1),and the epithelial cells retained on the filter placed on microscope
slides ( Guzman et al.,1989).
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Adherence assay: -

The slides that contain epithelial cells placed in a plate, and 0.5 ml of
the bacterial suspension was added then the plate was incubated for 1hr. At
37¢” with shaking, after incubation the slides renced twice with PBS to
eliminate unattached bacteria .then the cells on the slides were fixed with
ethanol, and stained using Giemsa stain. (Van-DenBosch et al., 1980;
Guzman et al., 1989 and Bories et al., 1989). The binding results were
expressed as the number of bacteria adhered to each of 100 epithelial cells.
Statistical analysis:-

Adherence was expressed as the mean number of bound bacteria
/epithelial cell + the standard deviation. Comparisons were analyzed by
student t-test.

Results and Discussion

The ability of bacteria to adhere to epithelial cells (ECs) has been shown
to be an essential step in the pathogenesis of bacterial infections (Guzman
et al., 1989). Furthermore, it has been shown that the propensity of certain
bacteria to infect specific tissues is often related to the ability of these
bacteria to adhere to the respective target cell in vitro (Beachey, 1981;
Klemm & Schembri., 2000 and Mikcha et al., 2004).

In this report, adhereing by all Salmonella (local and standard strains)
were clearly seen on the surface of uro-epithelial cells (Fig 1). The results
summarized in table (1) shows few differences in the dgree of attachment
between local and standard strains, in fact standard strains shows higher
rates of adherence than local isolates did, but no significant differences
were observed in the adherence rates between them. These results are in
agreement with the results of experiments reported by Shareef et al. (2009)
on the adherence of the same Salmonella species to epithelial cells of rat
intestine. There is an evidence that Salmonella spp. possesses some
virulence factors on their cell surface such as type 1 fimbriae that mediates
binding of bacterial cells to specific receptors on the surface of cells in the
intestine or the urinary tract.(Stocker & Makela.,1986; Vanderveldn et
al.,1998; Althouse et al.,2003;White et al., 2003; Duncan et al.,2005 and
Shareef et al.,2009).

From the results that shown in table (1) it was observed that the
highest ability of adherence among local isolates was by S. montevideo
while among the standard strains was by S.typhi 5535, this may be due to
the number of fimbriae present in these two species than in the other
species . Similar observation were reported by Shareef et al., (2009). Also
Weinstein et al (1998) refers in their study that S. typhi have greater ability
to attach to ECs in human and animal intestine compared to S.typhimurium
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In addition more recent studies on urinary tract infection caused by
Salmonella spp. indicated that the most frequently serotypes isolated from
patients urine were S. montevideo and S.typhi then S. typhimurium. (Wilson
& Feldman., 1982; Allerberger et al., 1992; Paterson et al., 1997 and
Abbott et al., 1999).

Fig (1):- Salmonella spp. in association with human uro-epithelial cell.

Table (1):- Adherence rates of Salmonella species to human Uro-
epithelial cells.

Species Number of Dbacteria
bound/  uro-epithelial
cell
Mean + standard
deviation

S. typhi 25.40 + 10.09

S.typhi 5535 30.95+ 13.37

t-value t=0.34 NS p>0.05

S. typhimurium 20.2+ 10.31

S. paratyphi B 5542 243+ 10.36

t-value t=0.67 NS p>0.05

S. Montevideo 26.2+ 9.48

S. paratyphi C a-55108 27.05+ 11.91

t-value t=0.906 NS P>0.05

NS= No significant difference

V¢



Journal of Kirkuk University — Scientific Studies, vol.6, No.1, 2011

References

e Abbott,S.L.; Barbara,A.P.; and Michael,J.J., (1999): Urinary tract
infections associated with Non-typhoidal Samonella serogroups.
Journal of clinical microbiology., vol.37, No0.12, pp.4177-4178.

e Allerberger,F.J.; Dierich,M.P.; Ebnen,A.; Keating,M.R.; Steckelberg
J.M.; Yu,P.K.; and Anhalt,J.P., (1992): Urinary tract infection caused
by nontyphoidal Salmonella: report of 30 cases. Urol. Int., no.48,
pp.395-400.

e Althouse,C.; Patterson,S.; Fedorka-cray,P.;and Isaacson,R.E., (2003):
Type 1 fimbriae of S.enterica serovar typhimurium bind to enterocytes
and contribute to colonization of Swine in-vivo. Infect. Immun., vol.71,
No.11, pp.6446-6425.

e Anderws,W.H. and Hammack,T.S., (2003): Bacteriological analytical
manual, 8th ed. Revision A, Chapter 5.

e Baumler,A.J.; Tsolis,R.M.; Heffron,F., (1997): Fimbrial adhesions of
Salmonella typhimurium. Role in bacteria interactions with epithelial
cell.Adv Exp Med Bio., vol.412, pp.149-58.

e Beachey,E.H., (1981): Bacterial adherence: adhesion receptor
interactions mediating the attachment of bacteria to mucosal surfaces.
J.Infect. Dis., vol.143, pp.325-345.

e Boris,S.; Suarez,J.E.; Vazquez,F.; and Barbes,C., (1989): Adherence
of human vaginal lactobacilli to vaginal epithelial cells and interaction
with uropathogens. Infect. Immun., vol.66, No.5, pp.1985-1989.

e Clegg,S.; Purcell,B.K.; and Pruckler,J., (1987): Characterization of
genes encoding type 1 fimbriae of Klebsiella pneumonia, Salmonella
typhimurium, and Serratia marcescens. Infect. Immun., VVol.55, pp.281-
287.

e Cohen,J.J.; Bartlett,J.A.;and Corey,G.R., (1987): Extraintestinal
manifestations of Samonella infections. Medicine (Baltimore)., vol.66,
pp.348-388.

e Connell,H.; Hedlund,M.; Agace,W.and Svanborg,C., (1997): Bacterial
attachment to uro-epithelial cells: Mechanisms and consequences. Adv
Dent Res., vol.11.No.1, pp.50-58.

e Deman,P.; Jodol,U.; Vankooten,C.; Svanborg,C., (1990): Bacteria
adherence as avirulence factor in urinary tract infection. APMIS.,
vol.98, No.12, pp.1053-1060.

\e



Journal of Kirkuk University — Scientific Studies, vol.6, No.1, 2011

e Duncan,M.J.; Mann,E.L.;Cohen,M.S.; Ofek,l.; Sharon,N.; and
Abraham, S.N., (2005): The distinct binding specificities exhibited by
enterobacterial type 1 fimbriae are determined by their fimbrial shafts.
J.Biol.Chem., vol.280, pp.37707-37716.

e Embil,J.M.; and Nicolle,L.E., (1997). Salmonella urinary tract
infections associated with exposure to pet Iguanas. Clin. Infect.Dis.,
vol.25, 172p.

e Gagnon,J.; Labbe,R.; and Lorache,B., (2007): Salmonella urinary tract
infection: avascular emergency (case study). Canadian journal of
surgyery., vol.50, No.3, pp.221-222.

e Guzman,C.A.; Pruzzo,C.; Lipira,G.; and Calegari,L., (1989): Role of a
dherence in pathogenesis of Enterococcus faecalis. Urinary tract
infection and Endocarditis. Infection and Immunty., vol.57, No.6,
pp.1834-1838.

¢ Janda,J.M.;and Abbott,S.L., (1998): The the Enterobacteria.Lippincott
-Raven publishers, Philadelphia, pa.

e Kapoor,R..;Tewar,A.; Dhole, T.N.; and Ayyagiri,A., (1992):
Salmonella typhi urinary tract infection: Areport of two cases. Indian J.
Urol., vol.8, pp.94-95.

e Klemm,P.; Schembri,M.A.S., (2000): Bacterial adhesions: function
and structure .Int. J.Med. Microbiol., vol.290, pp.27-35.

e Lindquist,B.L.; Lebenthal,E.; Lee,P.; Stinson,M.W. and Merrick,
J.M.(1987). Adherence of Salmonella typhimurium to small intestinal
enterocytes of the Rat. Infect. Imuun., vol.65, No.12, pp.3044-3050.

e Mathai,E.;JacobJohen,T.;Mallika,R.; Dilip,M.; Ninan, C.;Vishwambar
, N.;and Cherian,A.M., (1995): Significance of Salmonella typhi
Bacteriuria. J.of clinical microbiology, vol.33, No.7, pp.1791-1792.

e Mikcha,J.M.G.;Antonio,J.P.F.;Claudete,S.A.F.; and Yano,T., (2004):
Hemagglutinating properties of Salmonella enteric serovar enteritidis
isolated from different sources. Braz.J.Microbiol., vol.35, pp.1-2.

e Mourani,C.; Hagge,G.; Mallat,S.G.;Chehab,G. and Sabbah,M.A.
(2005): Salmonella typhi in achild with urinary tract infection and
urolithiasis. Leb Med J., vol.53, No.4, pp.234-235.

e OGrady,F;and Cattell,M.R., (1966): Kinetics of urinary tract infection.
The bladder. Br.J.Urol., vol.38, pp.156-62.

1



Journal of Kirkuk University — Scientific Studies, vol.6, No.1, 2011

e Paterson,D.L.; Harrison,M.W.;and Robson,J.M.B., (1997): Clinical
spectrum of urinary tract infections due to nontyphoidal Salmonella
species. Clin.Infect.Dis., vol.25, 754p.

e Ramos,J.M.;Aguado,J.M.;Garcia-corbeira,P.;Ales,J.M.;and  Soriano,
F., (1996): Clinical spectrum of urinary tract infections due to
nontyphoidal Salmonella species .Clin.Infect.Dis., vol.23, pp.388-390.

e Richard,M.B., (2003): Urinary tract infection due to Salmonella
species in children / Adolescents. Clin. Pediatr., vol.42, pp.647-648.

e Shareef,H.A.; Al-Jubouri,S.H.K.; and Shareef, A.Y., (2009): The
detection of fimbriae by transmission electron microscope in
Salmonella isolated locally from patient in Kirkuk city and compared
with some standard strains. Kirkuk university journal. Scientific
studies., vol.4, No.2.

e Stocker,B.A.D.; and Makela,P.H., (1986): Genetic determination of
bacterial virulence with special reference to Salmonella. Curr. Top.
microbiol. Immunol., vol.124, pp.149-172.

e VVanDen osch,J.F.; Verboom-Sohmer,U.; Postma,P.; De-Graaff,J.; and
Maclaren,D.M., (1980): Mannose-sensitive and Mannose-resistant
adherence to human uro-epithelial cells and urinary virulence of
Esherichia coli. Infect. Immun., vol.29, pp.226-233.

e VVander-velden, A.W.M.; Bumler,A.J.; Tsolis,R.M.; and Heffron,F.,
(1998): Multiple fimbriae adhesions are required for full virulence of
Salmonella typhimurium in mice .J.Infect.Immun., vol.66, No.6,
pp.2803-2808.

e Weinstein,D.L.;Oneill,B.L.; Hone,D.M. and Metcalf,E.S., (1998):
Differential early interactions between Salmonella enteric serovar typhi
and two other pathogenic Salmonella serovars with intestinal epithelial
cells. Infect. Immun., vol.66, pp.2310-2312.

e \White,A.P.;Gibson,D.L.;Collison,S.K.;Bunsen,P.A. and Key,W.W.,
(2003): Extracellular polysaccharides associated with thin aggregative
fimbriae of Salmonella enteric serovar enteritidis. J.Bacterial., vol.
185, N0.18, pp.5398-5407.

e Wilson,R.; and Feldman,R.A., (1982): Salmonella isolates from urine
in the United States, 1968-1979. J.Infect. Dis., vol.146, pp.293-296.

AR



Journal of Kirkuk University — Scientific Studies, vol.6, No.1, 2011

B gl A gl LDIATL Lol g Aylaal St gallas ol s (3lacil
0] Ry A

£

iyl e ala
A8 S Araly — aglall A8 Blall agle aud

Y.\./\./O:d)ﬂ\@)u‘Y~\~/O/\~:ey\l.u§“é.:uti

-

ADAY

O gl A gLl Al sl 4 ledall LDAIL Glail) Al aass i) 138 Ciies
— i lia o34 (S.typhi , S.typhimurium , S.montevideo )Llae 21 jae D galls ol 12
e ( S.typhi 5535 , S.paratyphi B 5542 , S. paratyphi C a-55108 ) d,—ulall <yl
Al VL Glaily) Ve il g ¢ Blail) o G Jal) apen b8 plull el L il
N ae G e o8 35 aie O Shasy) ddaill o V)¢ Rdadl @ Sally Bl e
o oD Jame el () ol s WS L dglaall Al Sl sallad) o el iyl
Jasa el cul€ 4l @YW aa s 4 ¢ S.Montevideog sl Lgsell 8 Lladll <Y el
S.typhi 5535  J& Gl

YA



