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Abstract
For this study a total of 135 healthy person (71 female, 64 male) were eligible. Their urine
samples were assayed for adhesion test, and from 94 persons of them blood samples were
taken for agglutination assay. Data from the results indicated that agglutination properties
was found in E. coli and Proteus with (A+, B+, AB+, AB-, O+, O- ) human erythrocytes. While
Klebseilla and Pseudomonas were able to agglutinate few types of human erythrocytes. The
adhesion mean of bacteria were increased significantly with age increasing. No significant
differences were appeared between the types of bacteria used in the assay. Significant
variation was noted between the bacterial adhesion mean to cells with six, the adhesion mean
was apparently more in females than of males. The bacteria were adhered significantly more
to uroepithelial cells obtained from positive blood group antigen persons, the highest rate was
for AB+, A+ blood groups and the lowest was for B- in both sexes for all types of bacteria
used.
Key words: Blood groups, Haemagglutination, Adhesion, UTIs bacteria.
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اﻟﻌﻼﻗﺔ ﺑﯿﻦ اﻟﻔﺼﺎﺋﻞ اﻟﺪﻣﻮﯾﺔ ﻟﻼﻧﺴﺎن وﺧﺎﺻﯿﺔ أﻟﺘﻼزن أﻟﺪﻣﻮي وأﻻﻟﺘﺼﺎق ﻟﺒﻌﺾ أﻧﻮاع ﺑﻜﺘﺮﯾﺎ اﻟﺘﮭﺎب
أﻟﻤﺠﺎري أﻟﺒﻮﻟﯿﺔ
ھﯿﺮوﻣﺤﻤﺪﻋﺒﯿﺪ,1ھﺎﺟﺮﻋﻠﻲ ﺷﺮﯾﻒ.

2

1ھﯿﺌﺔ اﻟﺘﻌﻠﯿﻢ اﻟﺘﻘﻨﻲ ،اﻟﻜﻠﯿﺔ اﻟﺘﻘﻨﯿﺔ\ﻛﺮﻛﻮك ،ﻗﺴﻢ ﺗﻘﻨﯿﺔ اﻟﺘﺤﻠﯿﻼت اﻟﻤﺮﺿﯿﺔ.
2ﺟﺎﻣﻌﺔ ﻛﺮﻛﻮك,ﻛﻠﯿﺔ اﻟﺘﺮﺑﯿﺔ ﻟﻠﻌﻠﻮم اﻟﺼﺮﻓﺔ,ﻗﺴﻢ ﻋﻠﻮم اﻟﺤﯿﺎة.

اﻟﺨﻼﺻﺔ
ﺷﻤﻠﺖ ھﺬه اﻟﺪراﺳﺔ 153ﺷﺨﺎص اﺻﺤﺎء)71اﻧﺜﻰ64 ,ذﻛﺮ( اﺧﺬت ﻋﯿﻨﺎت ادرار ﻣﻨﮭﻢ ﻻﺧﺘﺒﺎر ﺧﺎﺻﯿﺔ اﻻﻟﺘﺼﺎق ﻛﻤﺎ واﺧﺬت
ﻣﻦ  94ﺷﺨﺺ ﻣﻨﮭﻢ ﻋﯿﻨﺎت دم ﻻﺧﺘﺒﺎر أﻟﺘﻼزن أﻟﺪﻣﻮي اﻟﺒﻜﺘﺮي .ﺑﯿﻨﺖ ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ ﺑﺎن ﺑﻜﺘﺮﯾﺎ  E. coliو Proteus
 mirabilisﻟﮫ اﻟﻘﺎﺑﻠﯿﺔ ﻋﻠﻰ ﺗﻼزن ﻛﺮﯾﺎت دم ﺣﻤﺮ اﻹﻧﺴﺎن ﻟﻠﻔﺼﺎﺋﻞ اﻟﺪﻣﻮﯾﺔ )ˉ (A+,B+,AB+,ABˉ,O+,Oﺑﯿﻨﻤﺎ ﺑﻜﺘﺮﯾﺎ
 Klebsiella spp, P. aeruginosaﻛﺎن ﻟﮭﻤﺎ اﻟﻘﺪرة ﻋﻠﻰ ﺗﻼزن ﻋﺪد ﻗﻠﯿﻞ ﻣﻦ اﻟﻔﺼﺎﺋﻞ اﻟﺪﻣﻮﯾﺔ.
ﺗﺎﺛﺮت ﻗﺎﺑﻠﯿﺔ أﻻﻟﺘﺼﺎق ﻣﻌﻨﻮﯾﺎ ﺑﺎﻟﻤﺮاﺣﻞ اﻟﻌﻤﺮﯾﺔ ﺣﯿﺚ ازداد ﻣﻌﺪل اﻻﻟﺘﺼﺎق ﺑﺰﯾﺎدة اﻟﻌﻤﺮ ,ﻓﻲ ﺣﯿﻦ ﻟﻢ ﯾﻼﺣﻆ وﺟﻮد ﻓﺮق
ﻣﻌﻨﻮي ﺑﯿﻦ اﻧﻮاع اﻟﺒﻜﺘﺮﯾﺎ اﻟﻤﺨﺘﻠﻔﺔ اﻟﻤﺴﺘﺨﺪﻣﺔ ﻓﻲ اﻟﺪراﺳﺔ.اﺛﺮ اﻟﺠﻨﺲ ﻣﻌﻨﻮﯾﺎ ﻓﻲ ﺧﺎﺻﯿﺔ اﻻﻟﺘﺼﺎق اﻟﺒﻜﺘﯿﺮي ,ﺣﯿﺚ ﻛﺎن
ﻣﻌﺪل اﻟﺘﺼﺎق اﻟﺒﻜﺘﯿﺮﯾﺎ ﻟﻠﺨﻼﯾﺎ أﻟﻈﮭﺎرﯾﺔ اﻟﺒﻮﻟﯿﺔ ﻓﻲ أﻻﻧﺎث اﻋﻠﻰ ﻣﻨﮫ ﻓﻲ اﻟﺬﻛﻮر .اﻟﺘﺼﺎق اﻟﺒﻜﺘﯿﺮﯾﺎ ﻛﺎن اﻛﺒﺮ ﻣﻌﻨﻮﯾﺎ ﻟﻠﺨﻼﯾﺎ
اﻟﺘﻲ ﺗﻌﻮد اﻟﻰ اﺷﺨﺎص ذوات ﻓﺼﺎﺋﻞ دم ﻣﻮﺟﺒﺔ .وﻛﺎن ﻣﻌﺪل اﻻﻟﺘﺼﺎق اﻻﻋﻠﻰ ﻟﻔﺼﯿﻠﺔ اﻟﺪم A+,AB+واﻟﻤﻌﺪل اﻻﻗﻞ ﻛﺎن
ﻟﻔﺼﯿﻠﺔ  B-ﻓﻲ ﻛﻼ اﻟﺠﻨﺴﯿﻦ ﻟﻜﻞ اﻧﻮاع اﻟﺒﻜﺘﯿﺮﯾﺎ.
اﻟﻜﻠﻤﺎت اﻟﻤﻔﺘﺎﺣﯿﺔ :اﻟﻔﺼﺎﺋﻞ اﻟﺪﻣﻮﯾﺔ ,اﻟﺘﻼزن اﻟﺪﻣﻮي ,اﻻﻟﺘﺼﺎق ,ﺑﻜﺘﺮﯾﺎ اﻟﻤﺠﺎري اﻟﺒﻮﻟﯿﺔ.

Introduction
Bacterial urinary tract infection (UTI) is the most common infection affecting the urinary
tract [1]. The majority of infections is attributed to E.coli which is responsible for 85% of
infections, Proteus mirabilis, Klebsiella, Pseudomonas and Enterococcus fecalis, are the next
most frequent [2,3].Pathogenesis of urinary tract infection involves complex interactions
between an organism, the environment and potential host [4]. Bacterial adherence to mucosa
is thought to be an initial and important stage to cause urinary tract infection [5]. Among
some mechanisms of bacterial adherence, the role of fimbriae and their receptors is worthy of
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notice, in particular, type 1 fimbria [6].The receptors for uropathogenic bacteria are
carbohydrate residues located on the surface glycolipids and glycoproteins of urothelial cells.
Several of bacterial adhesions mechanisms which adhere to these urothelial cell surface
antigens have been identified [7]. Pili or fimbriae are nonflagellar filamentous bacterial
surface appendages composed of hydrophobic proteins. Piliated bacteria stick to surfaces,
both inorganic latex particles and organic animal or plant tissues. Besides bacterial binding
due to this general stickiness, specific attachment to certain hosts and tissues occurs [8-10]
and is thought to be a virulence factor for bacteria colonizing or causing infection of mucous
surfaces [9]. Bacterial adhesins have been classified according to the agglutination patterns
resulting when bacteria bind to erythrocytes from various species. Bacteria causing
agglutination of guinea pig erythrocytes inhibited in the presence of D mannose are defined as
carriers of type 1 pili [11, 12]. For E. coli causing UTI in children, the capacity to attach to
human urinary tract epithelial cells in vitro was related to the severity of the UTI produced by
the strain in vivo [13].
Blood group antigens are genetically determined carbohydrate structures and may affect the
availability of host cell surface receptors, the host blood group antigen status may therefore
influence bacterial adherence and host susceptibility to UTIS [14,15]. Adhesion can be
detected by hemagglutination reaction (essentially binding of bacteria to blood cells) and a
classification system has been designed using hemagglutination. Their for the aim of the
present study was to register the hemagglutination and adhesion of some UTI bacteria and its
relationship with blood group antigens.

Materials and methods
1-Samples collection:
From 135 healthy person in Kirkuk city (71female, 64 male), urine samples were collected
in clean cups for adhesion assay, and from 94 persons of them blood samples were collected
in EDTA containing test tubes for agglutination assay. The collected blood was examined for
viral and bacterial tests to ensure the clearance of any organisms at General Kirkuk Hospital.
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2- Bacterial isolates.
E. coli, Proteus mirabilis, Klebseilla spp., Pseudomonas aeruginosa were obtained from
culturing urine of patient who were suffering from UTI in Azadi Teaching Hospital. The
bacteria were isolated and identified by using routine colony characters , staining and
biochemical methods [16].
3- Bacterial suspension.
Two to three colonies from each bacteria were suspended in normal saline and washed
three times ,finally the bacteria was diluted in normal saline to a concentration of 1.5x10 cell\
ml by calibrating it with Macferland tube number 4 [9].
4-Blood suspension:
The anticoagulant containing blood groups ( A+, B+, AB+, O+, Aˉ, Bˉ, ABˉ, Oˉ ) were
centrifuged to separate the blood cells. The RBC washed three times with normal saline, then
suspended in saline to a concentration of 1% v/v.
5-Uro epithelial cells collection:
Thirty ml of urine

from the females under the study were collected in clean, dry

container, then centrifuged at 2000 rpm for 5 minutes and washed thrice with saline and
finally suspended in 8 ml saline. The epithelial cells in this suspension were transferred on to
the surface of cover slips by adding the epithelial cells suspension in a petri dish containing a
filter paper No.1 and allowing the cover slips to attached to the filter paper for 10 minutes
then dried [9, 10].
6-Adherence assay of epithelial cells:
For each experiment the air dried cover slips containing the uroepithelial or buccal cells
were incubated with either 1 ml of bacterial suspension or 1 ml PBS (negative control), for 1
hour at 37°C. After incubation, the suspension was washed four times (250g, 10 min) with
PBS to remove any unattached bacteria. Then fixed for 15 min in methanol, washed with
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saline , stained by 3% Geimsa stain for 20 minutes and washed with saline to remove excess
stain. The number of bacteria adhering to each of the first 50 epithelial cells was counted with
oil immersion lens light microscopy (1,000×). Epithelial cells that overlapped other cells were
excluded from evaluation. The mean number of bacteria per cell was calculated. All
experiments were performed in duplicate [9,10].
7-Hemagglutination assay:This test was performed by mixing the bacterial suspension with the blood suspensions on a
glass slide (20µl for each suspension). Agglutination was read after 3 minutes and graded as
positive or negative [11,12]. The strength of the agglutination was determined further by
serial two fold dilutions in saline of the bacterial suspensions with a microtiter plate. After
addition of erythrocytes to each well and incubation for 2 hours at 37cº, the agglutination titer
was determined, a small pellet of erythrocytes at the bottom were considered negative, and
those containing an even sheet of erythrocytes across the well considered positive [11,12].
8- Statistical analysis: Statistical analysis was performed using Chi-square test which was
used to compare categorical variables. A p-value less than 0.05 were considered significant.

Results
Data from the results indicated that agglutination properties was found in E. coli and
Proteus with (A+, B+, AB+, AB-, O+, O- ) human erythrocytes, (table 1 ). While Klebseilla and
Pseudomonas were able to agglutinate few types of human erythrocytes.
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Table 1 Haemagglutination ability of the bacteria
Bacterial type
Human

Samples

E.

Proteus

Klebseilla

blood

No.

coli

mirabilis.

spp.

A+

18

+

+

+

+

A-

3

-

-

-

-

20

+

+

-

+

B-

3

-

+

-

-

AB+

20

+

+

+

+

AB-

3

+

+

_

-

O+

20

+

+

-

-

O-

7

+

-

-

-

total

94

Pseudomonas spp.

group

B+

+ = Positive haemagglutination to human erythrocyte, - = Negative haemagglutination
to human erythrocyte
Table 2 shows the number of female and male samples according to blood group. In table
3,4 its clear that the adhesion mean of bacteria were increased significantly with age
increasing. No significant differences were appeared between the types of bacteria used in the
assay. Significant variation was noted between the bacterial adhesion mean to cells with six,
the adhesion mean was apparently more in females than of males.
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Table 2 Number of urine samples used in adhesion assay
A+ A- B+ B- AB+ AB- O+ O-

Blood group

Total
number

Number of female urine

7

9

8

8

10

7

13

9

71

10

6

12

6

5

11

9

5

64

17 15 20 14

15

18

22

14

135

samples
Number of male urine
samples
Total number

Table 3 Bacterial adhesion mean to female uroepithelial cells in relation to age group
Age group in
years

Bacterial adhesion mean
E. coli

Proteus

Klebseilla spp.

mirabilis.

Pseudomonas
spp.

1-9

17.3

10.9

12.1

12.5

10->19

20.1

25.5

15.6

19.7

19-29

49.5

39.8

25.8

39.6

30-39

45.8

41.2

23.3

25.2

40-49

40.3

40.9

29.2

37.4

50-59

43.2

42.2

30.0

40.4

60-80

48.8

44.4

29.9

42.6
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Table 4 Bacterial adhesion mean to male uroepithelial cells in relation to age group
Age group in
years

Bacterial adhesion mean
E. coli

Proteus

Klebseilla spp.

Pseudomonas

mirabilis.

spp.

1-9

10.6

8.5

5.9

9.3

10->19

12.8

10.1

6.6

9.7

19-29

20.4

10.8

5.5

10.8

30-39

22.3

14.2

10.3

12.6

40-49

29.1

22.6

16.8

19.3

50-59

35.5

30.8

17.7

23.6

60-80

39.6

32.4

21.9

28.5

The bacteria were adhered significantly more to uroepithelial cells obtained from positive
blood group antigen persons, the highest rate was for AB+, A+ blood groups. The lowest was
for B- In both sexes for all types of bacteria used, with significant differences between males
and females. Being the females more than males Table 5,6.
Table 5 Bacterial adhesion mean to female uroepithelial cells in relation to blood group
Type of bacteria

Bacterial adhesion mean in each blood group
A+

A-

B+

B-

AB+

AB-

O+

O-

39.

24.

25.2

10.3

44.2

20.9

30.8

24.8

6

4

Proteus

35.

30.

23.6

10.9

40.8

22.6

30.1

20.7

mirabilis

3

9

19.

13.

12.8

8.8

19.3

12.6

14.2

10.7

9

5

23.

17.

21.1

16.4

29.4

21.9

20.8

16.5

5

2

E. coli

Klebseilla spp.
P. aeruginosa.
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Table 6 Bacterial adhesion mean to male uroepithelial cells in relation to blood group
Type of
bacteria
E. coli

Bacterial adhesion mean in each blood group
A+

A-

B+

B-

AB+

AB-

O+

O-

26.1

21.

20.5

19.9

33.6

27.6

25.2

16.8

20.8

16.8

32.3

20.9

25.7

17.7

9.7

6.6

14.5

11.6

12.8

9.9

17.3

14.6

18.9

14.4

27.7

10.8

3
Proteus

29.2

21.

mirabilis
Klebseilla spp.

1
12.6

10.
2

P. aeruginosa.

16.2

11.
1

Discussion
The results indicated that agglutination properties were found in E. coli and Proteus
mirabilis with (A+, B+, AB+, AB-, O+, O- ) human erythrocytes. While Klebseilla and
Pseudomonas were able to agglutinate few types of human erythrocytes. This results was
consistent with those of [17, 18] were they concluded that 261 of 453 strains of E.coli can
agglutinate human erythrocytes and 91 of 148 strains of proteus could agglutinate human and
some animals erythrocytes. The bacterial surface antigen (s) mediating mannose resistant
hemagglutination of human erythrocytes may be one factor selecting for E.coli agglutinating
ability [17]. P. mirabilis may express a variety of adherence organells which have been
characterized by their ability to agglutinate various erythrocyte types [19].
Bacterial adhesion means was greater in females than those of males in all bacteria used this
may due to that the women has UTIS more than the men [1] and this may leads to alteration
and increased bacterial adherence, this has been described in a studies on vaginal and buccal
epithelial cells isolated from patients (women) with recurrent UTIS [20]. In addition of some
special factors acting in females may influence bacterial adhesions like estrogen hormans
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levels. An increased bacterial adherence was occurred during the menstrural cycle and early
pregnancy [21].
Adhesion

mean of the bacteria to the uroepithilial in the present study was differed

according to the blood group antigens. Blood group antigens are carbohydrate structures
bound to membranes lipids or proteins are integral structure in uroepithelial cell membranes.
This affect the ability of host cell surface receptors, the host blood group antigen status may
therefore influence bacterial adherence and host susceptibility to UTIS [15]. It has been
suggested that bacterial adherence may also be affected by the blood group antigens, which
are found on the surface of uroepithelial cells. Individuals with the Lewis blood group
phenotype Le(a_b_) secrete Leb and A, B, or H substances in their saliva and plasma and are
called “secretors,” whereas nonsecretors with the Le(a_b_) phenotype do have Lea antigens in
their secretions but not A, B, or H substances. Several studies have shown a correlation
between the Lewis blood group phenotypes and recurrent UTIs in adult women [14, 15]. ABH
non-secretors are at a greater risk for recurrent urinary tract infections (UTI) and are much
more likely to develop renal scars. This susceptibility is even greater among the Lewis
negative subset (Le (ab-)).The ABH secretor phenotype conveys a measure of protection;
cutting the risk of recurrent UTI by greater than 50% and dramatically decreasing the
likelihood that renal scars will develop. ABH non-secretors appear to be at extra risk for
recurrent urinary tract infections. In one study of women with recurrent UTI, 29 % of the
women were the Lewis (a+ b-) non-secretor phenotype, while another 26% of the women
were Lewis (a- b-) recessive phenotype. When the women with ABH non-secretor and
recessive phenotypes were combined and considered collectively, the odds ratio (an estimate
of relative risk of urinary tract infection) for those without the secretor phenotype (Lewis (ab+) was 3. A form of synergy also appears to exist between UTI risk, secretor status and the
lack of ability to create anti-B isohemagglutinin. Essentially, blood group B and AB and the
non-secretor phenotype seem to work together to increase the relative risk of UTI among
these women [22].
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