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 Fifty urine samples were collected from patients with urinary tract infections 

and a 50 stool specimens from diarrhoeal patients . These samples were investigated 

bacteriologically.  The invitro adherence test  of Enteropathogenic and Uropathogenic 

E. coli  to healthy human buccal epithelial cells was carried out. The results show no 

significant differences in the mean adhesion of these bacteria (two sources) on the 

epithelial cells as compard with the control . but there is a little variation among 

EPEC isolates and among UPEC isolates too as  compared with the control.  
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INTRODUCTION: 

The ability of bacteria to adhere to mucous 

membrane is regarded the first step in the pathogenesis of 

certain infections. Such attachment to epithelial cells 

initially results in colonization with or without 

subsequent invasion and inflammation
(1,2)

. The 

adherence of bacteria to the epithelial cells is the net 

result of a complex process which often involve “ lock 

and key” type interaction between lectin-like bacterial 

attachment protein called “adhesin” and specific 

complex carbohydrate structures of the host cell 

membrane (receptors). However, this adherence would 

appear to depend on both host and bacterial factors 
(3,4,5)

. 

However, it is found later that some bacteria may exhibit 

adhesive properties without expressing pili. These 

bacteria express soluble adhesins that surrounded the 

bacterial cells like a capsule and was called non-fimbrial 

adhesins (NFA). Studies show that fimbrial adhesins 

have an independent genetic determination than  those  of 

(NFA) 
(6,7)

.  
 

                * Corresponding author at: College of Medicine, Al-Anbar 

University, Iraq.E-mail address: abdulrahmanfahdawi@yahoo.com 

Furthermore, it has been observed that organisms 

freshly cultured from UTIs are frequently piliated. 

However, piliated bacteria not only to receptors of the 

UECs but pili also tend to aggregate at pH 4 and produce 

pili-pili aggregates that attach to mucous layer. Both 

mechanisms could be important in allowing greater 

number of bacteria to attach to mucosal surface and so it s 

very important in the pathogenesis of certain 

infections
(8,9)

. 

 

METHODS: 

Specimens' collection  

A- Stool: Stool specimens were collected from a fifty 

patient complaining from diarrhea. The age of those 

patients ranging from (1-6) years . 33 male and the 

remainder are females in Al-Ramadi pediatrics hospital.  

B- Rectal swabs: Rectal swabs were collected from 10 

healthy infants to isolate  E. coli bacteria as a control 

group. 

C- Urine:Midstream urine samples were collected in 
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clean and sterile screw cupped bottles. In catheterized 

patients and patients having nephrostomy tubes, urine 

samples were collected from the catheter or the tube 

directly 
(12).

 

 

Cultivation and examination of samples 

Properly collected samples were cultured in 

measured amount on solid media. Most of the specimens 

were dealt with within about one hour after collection 
(12, 

13)
. Each specimen was inoculated on nutrient, blood and 

MacConkey agar plates by direct streak plate method. 

The plates were then incubated at 37
o 
C for (18-24) hours, 

thereafter, they were examined for bacterial growth 
(12-14)

.  

3- Identification of bacterial growth  

The colonies of bacteria may have different 

morphological characteristics on solid media as 

described by Parker 
(15)

. 

Agglutination test: The agglutination test may be 

performed microscopically by mixing a loopful of 

antisera with a suspension of microorganisms on a slide 

and inspecting the result through the low power 

objective. This is commonly done for the identification 

of unknown culture 
(11)

. This test was used to identify E. 

coli strains by treating them with specific antisera (E. coli 

specific antisera 1 and 2). 

 

Human Buccal Epithelial Cells (HBECs) 

Cells were collected by scraping the oral 

mucosal membranes of the healthy female with wooden 

applicator and were suspended in phosphate buffer saline 

(PBS), then the cells were centrifuged at 3000 rpm 

washed 3 times and resuspended in PBS at a 

concentration of 2*10 / ml as determined by 

haemocytometer, then the cells was used in the adhesion 

test with the test bacteria. 

 

In vitro adherence test 

The technical details were described in a 

methodological study 
(18)

. Bacteria were transferred from 

deep agar subculture, where they had kept after isolation, 

to nutrient agar plates. After growth for 16-48 hrs at 37
o
C 

in brain heart infusion (BHI) broth, the bacteria were 

centrifugated and resuspended in PBS pH 7.4. Epithelial 

cells  were washed and resuspended in PBS. 0.5 ml of an 

overnight culture of bacteria in broth was gently added to 

0.5 ml of HBECs suspension. The mixture was mixed by 

inversion and then was incubated for 1 hr at 37
o 

C with 

shaking every 10 minutes. The HBECs were then washed 

four times with PBS thus unattached bacteria were 

eliminated by repeated cycle of centrifugation and 

resuspension 
(17, 19,20,21)

. A drop of the final ECs 

suspension was deposited on a glass slide, air-dried, heat 

fixed and Gram stained. A control slide with no attached 

test bacteria was stained at the same time
 (7)

. Examination 

of the slide was done by light microscopy under oil 

immersion to demonstrate the attachment bacteria to 
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HBECs 
(20,21)

. 

6-Statistical methods: Chi square test was used in the 

present study. 

 

RESULTS:  

Table 1 and figure 1 show the percentages of 

adhering bacteria to HBECs from healthy females. It is 

obvious that there was no association between source of 

bacteria  and adhering ability of bacterial isolates. No 

significant difference in the mean adhesion of bacteria 

was found to HBECs. The table also shows variation in 

the mean adhesion of different bacterial isolates to 

HBECs of the same source, compared with the control 

group. That means the difference in the adherence 

capacity of bacteria is related to the properties of the 

infecting microorganisms other than in HBECs. 

Figure 2 shows the adhesion of Uropathogenic E. coli to 

HBECs under the microscope (oil immersion lense).  

 

DISCUSSION:  

Table 1 and figure 1 show the percentages of 

adherent bacteria to HBECs compared with the control. 

From these results it is obvious that most bacterial strains 

express or have the genetic potential to express several 

adhesins. Most strains show decrease in the number of 

attached bacteria (poorly attached to HBECs) that means 

strains carrying only type-1 pili attached poorly to 

HBECs, whereas strains carrying mannose resistant 

agglutinin attached in high number 
(22)

. Also 

mannose-resistant adhesins on urinary tract have not been 

shown to cross-react 
(19)

.  

The ability of bacteria to adhere to HBECs does 

not depend on the amount of Gal α 1→ 4 Gal β containing 

receptors on the HBECs. No significant differences in the 

mean adhesion of bacteria was found HBECs, this 

confirms the hypothesis that the expression of Gal α 1→ 4 

Gal β containing glycolipids in HBECs does not differ in 

other words,   Gal α 1→ 4 Gal β containing receptors were 

equally distributed on HBECs. thus the isolated pili and 

whole piliated bacteria showed identical 

haemagglutination and adhesion patterns 
(19)

. 

The attachment of bacterial strains with their 

adhesins was independent on source of infection, this was 

shown by similar levels of adherence to HBECs.  

 Tables 1 also shows a variation in the mean 

adhesion of different bacterial isolates to HBECs in the 

same source compared with control group. Within most 

HBECs a great variability in the number of adhering 

bacteria per cell was observed. A possible explanation of 

this observation could be differences in the size of 

HBECs. Cell-age could be another factor of importance 

for adhesion, also day-to-day variations of bacteria is an 

important factor 
(22)

.  

The ability of bacteria to associate with 
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mammalian cells varies between cells from different 

species, tissues, and even individuals. Each bacterial 

strain has a special range of cells to which it can bind. 

The recognition of receptors by the bacteria is very 

necessary for attachment of bacteria to HBECs, other 

factor explaining the decrease number of attached 

bacteria to HBECs is decreased viability of bacteria or 

cells. The bacteria may carry more than one type of 

adhesive abilities 
(16,18)

.  

The pathogenesis of UTIs and is poorly 

understood. Many factors may explain the variability of 

bacterial adherence to the cells, some properties of 

invading bacteria seem to play an important role, by 

surface characteristics of HBECs, by secretions normally 

bathing the cells, repeated washing may have reduced the 

number of attached bacteria. The individual spreads in 

number of adhering bacteria suggest real differences 

between cells within individual population perhaps 

related to cell-age. Cell-age differences which favour 

adhesion, in which some pathogens attach more readily 

to young epithelial cells other than more mature cells. 

The increased adherence appears to be non specific with 

respect to bacterial species but depends upon the HBECs 

characteristics such as surface charge and hydrophobic 

properties 
(23)

. Bacterial surface characteristics are of     

importance for adherence of bacteria. This capacity 

seems to be related to presence of pili 
(23)

. 

The ratio of the different cell types is known to 

vary between days and individuals 
(24)

. The population of 

HBCs may contain both viable cells and cells in early 

stages of cell death seem much less sensitive to various 

treatments than do bacteria. Also the metabolic activity of 

the discharged cells may play an important role in the 

variation in receptivity for adhering bacteria between 

individual ECs 
(18)

.  

The variation of adhesion properties of bacteria 

may be related to many factors like bacterial numbers, 

pH, and osmolarity, bacterial growth phase is important 

factor. Bacteria become more adherent in stationary phase 

and less in exponential phase, nutrient supply also 

necessary since the nutrients are very important in 

fimbriation of bacteria. There are several factors which 

play a role in decreasing the adhesive ability, like the 

bladder defence mechanism which induces several 

component such as the bladder mucin layer, 

Tamm-Horsfall protein, local immune response mainly 

SIgA (cellular and humoral immune response) and the 

wash out phenomena, also the growth limiting factors 

such as the pH of the urine and presence of metabolite 

which may participate in decreasing adherence of the 

bacteria to the HBECs. On the contrary there are several 

factors which favour the adhesion of bacteria to the 
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mucosa, like the production of the diffusible toxins 

affecting the epithelial cells, and subsequently enhance 

the adhesive ability, also if there is any immune 

deficiency that facilitates bacterial attachment as well as 

time of incubation of the bacteria in the urinary tract 
(25)

.  

 

REFERENCES 

1- Reed, W.P. and Williams, R.C. (1978). Bacterial 

adherence: first step in pathogenesis of certain 

infections. J. Chron. Dis. 31:67-72. 

2- Maskell, R. (1988). Pathogenesis, consequences & 

natural history of UTI: Adhesion to epithelium. In: 

Urinary tract infection in clinical and laboratory 

practice. Ch.1, p: 1-25. Edward Arnold. 

3- Fowler, J.E., and Stammey, T.A. (1978). Studies of 

introital colonization in UTI adhesive properties of 

E.coli with urinary pathogenicity, mirabilis, lack of 

correlation with urinary pathogenicity. J. Urology 

Vol. 120 page 315-318.  

4- Jackson, G.G., and Riff, L.J. (1971). Pseudomanas 

bacteria: pharmacologic and other bases for failure of 

treatment with gentamicin. J. Infect. Dis. 124 (suppl.): 

s185-s191. 

5- Peter Pieroni, Elizabeth A., Worbec, Paranchych, W., 

and Glen, D. Armstrong (1988). Identification of a 

human erythrocyte receptor for colonization factor 

antigen I pili expressed by H10407 Enterotoxigenic E. 

coli. J. Infect. and Immun. Vol. 56. No. 5 page 

1334-1339. 

6- Goldhar, J., Perry, R., Golecki, J.R., Hoschutzky, H., 

Jann, B. & Lann, K. (1987). Non fimbrial, mannose 

resistant adhesins from uropathogenic E. coli O83: 

K1H4 & O14: K? H11. Inf. and Immun., 55; 

1837-1842. 

7- Rosenstein, .J., Mizuoch, T., Hounsell, E.F., Stoll, 

M.S., Childs, R.A., and Feizi, T. (1984). Probes in E. 

coli from patients with urinary tract infection. Lancet 

10:1327-1330. 

8- Salit, I.E. and Gotschlich, E.C. (1977a). Type-1 E. coli 

pili: characterization of binding to monkey kidney 

cells. J. Exp. Med. 146:1182-1194. 

9- Vaisanen, V., Lountmaa, K., and Korhonen. (1982). 

Effect of sublethal concentrations of antimicrobial 

agents on the haemagglutination, adhesion and 

ultrastructure of pyelonephritic E. coli strains. 

Antimicrob. Agents. Chemother. 22:120-127. 

10- Sugarman ,B, and S.T. Danta, (1979) Adherence of 

Enterobacteriacea to human buccal cells. J.med. 

microbial. 12:373-78. 

11- Jawetz, E., Melnick, J.L., Adelberg, E.A (1978). 

Review of medical microbiology. 13th ed.  



P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2007,(1), (3 ) :07-13                              

 

 12 

12- Lewis, D.A. (1989). Bacteriology of urine. In: 

Medical Microbiology a practical approach. Hawkey, 

P.M., Lewis, D.A. (eds). 

13- Stokes, E.  and Ridgway, G.L. (1987). Clinical 

bacteriology. 5th edition. Cited by Al-Ubaidy, 1990.  

14- Cappuccino, J.G. and Sherman, N. (1987). 

Microbiology a laboratory manual.  

15- Parker, M.T.(1983). Pseudomonas. In: Topley and 

Wilson’s principles of bacteriology, virology, and 

immunology. Vol. II Ch. 31 P: 246. 

16- Leffler, H. & Eden, C., (1981). Glycolipid receptors 

for uropathogenic E.coli on human erythrocytes and 

uroepithelial cells. Inf. & imm. 34(1-3); 920-929. 

17- Lomberg, H., Cedergren, B., Loffler, H., Nilsson, B., 

Carlstrom, AS., and Eden, C. (1986).  Influence of 

blood group on the availability of receptors for 

attachment of uropathogenic E. coli. Inf. Immun. Mar. 

page 919-926. 

18- Eden, C.S., Eriksson, B., and Hanson, L.A. (1977). 

Adhesion of E. coli to human uropithelial cells. Infect. 

Immun. 18: 767-774.  

19- Hagberg, L., Jodal, U., Korhonen, T.K., Janson, G.L., 

Lindberg U., and Eden C.S. (1981). Adhesion, 

heamagglutination, and virulence of E. coli causing 

urinary tract infections. Infect. Immun. 31: 564-570. 

20- Iwahi, T., Abe, Y., Nakao, M., Imada, A. and 

Tsuchiya, K. (1983). Role of type-1 fimbriae in the 

pathogenesis of the ascending urinary tract infection 

by E. coli in mice. Infect. Immun. 39: 1307-1315. 

21- Sato, H., and Okinaga, (1987). Role of pili in 

pathogenesis of Ps. aeruginosa burn infection. 

Microbiol. Immunol. 32: 131-139. 

22- Kallenius, G., Mollby, R. (1979). Adhesion of E. coli 

to human periurethral cells correlated to mannose 

resistant agglutination of human erythrocytes. FEMS 

Microbiol letter. 5: 295-299.  

23- Kallenius, G. & Winberg, J. (1978). Bacterial 

adherence to periurethral epithelial cells in girls prone 

to urinary tract infections. Lancet, 2; 540-543. 

24- Kern, W.H. (1970). Epithelial cells in urine 

sediments. Am. J. clin. Pathol. 56: 67-72. 

25- Al-Ubaidy, N.M.A. (1990). Role of pili and other 

natural characters of Escherichia coli causing urinary 

tract infection. M.Sc. thesis Coll.of Med, Univ. of 

Baghdad. 



P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2007,(1), (3 ) :07-13                              

 

 13 

Table 1: Percentages of adhering capacity of different 

Uropathogenic and Enteropathogenic E. coli  isolates 

to HBECs (summarized data) 
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 Each group includes three isolates. 

 

 
 

 

 

 

التصاق جراثيم االيشريكية القولونية المسببة اللتهابات المجاري البولية واإلسهال عمى الخاليا الظهارية 
 الوجنية لإلنسان

 الفهداوي جيران محمد الرحمن عبد

  االنبار جامعة – الطب كمية
E.mail: abdulrahmanfahdawi@yahoo.com 

 الخالصة:
 تم .بكتيريولوجيا تحميمها وتم باإلسهال المصابين المرضى من براز عينة 05 و البولية المجاري بالتهابات بينالمصا المرضى من إدرار عينة 50 أخذ تم

 الظهارية الخاليا مختمف عمى الجراثيم التصاق معدل في معنوي فرق وجود عدم النتائج أظهرت الطبيعيات لإلناث الوجنية الظهارية الخاليا عمى المصوق اختبار
 نفس من المعزولة الجراثيم التصاق معدل في بسيطة فروق وجود لكن النتيجة، تمك تثبت الظهارية الخاليا تمك عمى الجراثيم التصاق من المتشابهة لمستوياتا .البولية

 .السيطرة مجموعة مع بالمقارنة المصدر
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