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ABSTRACT 
 
From November 2006 to November 2007, a number of 69 stool specimens 

were collected from patients suffering from gastrointestinal disorders, after being 
subjected to endoscopic investigation 9 cases (13%) were free, while endoscopic 
findings were found in 60 cases (87%). It includes: gastric ulcer in 8 cases (11.6%), 
duodenal ulcer in 8 cases (11.6%), duodenitis in 12 cases (17.4%), gastritis in 10 
cases (14.5%), duodenitis with gastritis in 11 cases (15.9%), colitis in 7 cases 
(10.1%), and bacillary dysentery in 4 cases (5.8%). The stool samples were 
inoculated immediately in selenite broth for 24 h at 37    ْ C and recultured on choclate 
agar media in microaerophilic conditions (5% O2, 10% CO2, 85% N2 and 99% relative 
humidity). Five bacterial species viz: Helicobacter pylori, Escherichia coli, Salmonella 
typhi, Shigella dysentariae and Yersinia enterocolitica were isolated with frequencies 
of 43.5%, 27.5%, 18.8%, 7.2% and 2.9%, respectively. H. pylori bacteria was isolated 
from 62.5 % of duodenal ulcer cases, 58.3% of duodenitis cases, 50% of gastritis 
cases, 45.4 % of duodenitis plus gastritis cases and 71.4% of colitis cases, 
Salmonella was isolated from 75% of bacillary desentery cases, whereas E. coli was 
isolated from 100% of normal cases. The present results clearly established the fact 
that H. pylori is the main etiologic agent of gastrointestinal disorders in man (duodenal 
ulcer & duodenitis & gastritis and colitis), while Shigella and Salmonella seemed to be 

responsible for bacillary dysentery. These observation demonstrated that there was a 
relation between bacteria isolated and endoscopic diagnosis of patients. Antibiogram 
test was performed to all bacteria isolated using 14 different antibacterial agents, 
namely Sulfonamides, Ofloxacin, Cefuroxime sodium, Nalidixic acid, Meropenem, 
Fortum, Imipenem, Gentamicin, Nitrofurantoin, Augmentin, Cefotaxime sodium, 
Ciprfloxacin, Levofloxacin and Flumox, this studies show that H. pylori was sensitive 
to Ofloxacin and  Nitrofurantoin, Salmonella was sensitive to Nitrofurantoin and 
Ciprfloxacin, Shigella was sensitive to Gentamicin and Ciprfloxacin, Yersinia was 
sensitive to Nitrofurantoin and Imipenem and E. coli was sensitive to Ciprfloxacin and  
Ofloxacin. β-lactamase test was performed to isolates of H. pylori. The present results 
further indicated that isolates of H. pylori display positive β-lactamase test; a 
phenomenon that present a plausible explanation for their resistance to penicillin. 
Plasmid minipreb was performed to isolates of H. pylori, the results indicated that this 
bacterium contain or host a plasmid with molecular wt=2.5 kb, this lend a support of its 
resistant to the antibiotics. 

 

INTRODUCTION 
 

The gastrointestinal system in human is subjected to various infections  
by foodborne and waterborne bacteria or other pathogenic bacteria. Many 
diseases can, therefore, be incited by these organisms, notably: gastritis (an 
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inflammation or irritation of the lining of the stomach, gastric ulcer (raw, 
eroded area in the linning of the stomach), duodenitis (an inflammation and 
irritation of the wall of the small intestine, duodenal ulcer, colitis (a disease 
that causes inflammations and sores in the linning of the rectum and colon 
(Blaser. 2004 and 2006). This inflammation has killed the cells that line the 
colon, then bleed and produce pus and bacillary dysentery (Gerard et al. 
2007). 

Several bacterial pathogens have been reported to be implicated in 
these gastrointestinal disorders. However Helicobacter pylori has been 
repeatedly shown to be the most prevalent etiologic agent in humans 
worldwide; causing infection of >50% of adults in developed countries (Taylor 
et al. 1994, Robert et al. 2004). Almost all species of Salmonella are 
considered pathogenic to some degree, causing salmonellosis, or Salmonella 
gastroenteritis (Gerard et al. 2007a and Tribe et al. 2007). Other members of 
Enterobacteriaceae. viz.:  Shigella, that causes a common but often 
incapacitating dysentery called shigellosis specific to human, Yersinia that is 
known to cause gastroenteritis in all age groups (Black et al. 1988), and 
certain strains of E. coli are also important opportunestic pathogens; causing 
a wide variety of gastrointestinal diseases (Joklik et al. 1988). 

Antibiotics such as penicillins (ampicillin or its analogue amoxicillin) are 
the drug of choice for sensitive isolates. Trimethoprim-sulfamethoxazole is 
the drug of choice when the sensitivity is unknown or patients is allergic to 
penicillin-type antibiotic. Adult patients can be also treated with either 
norfloxacin or liprofloxacin. Nevertheless, bacteria can evolve resistance to 
antibiotics,  resistance factors can be encoded on plasmids or on the 
chromosome, resistance may involve decreased entry of the drug, changes in 
the receptor (target) of the drug, or metabolic inactivation of the drug, 
(Reynolds et al. 1993). 

The aim of this study was to investigate the bacteria implicated in 
infections of the gastrointestinal tract in patients hospitalized in the 
Gastroenterology Hospital, Mansoura University. Special emphasis was laid 
upon the investigation of the resistance and susceptibility of the isolated 
organisms to the various available antibiotics.  
 

MATERIALS AND METHODS 
 
Sample Collection 
          Between November 2006 to November 2007, a number of 69 stool 
samples were collected from patients that suffering from some 
gastrointestinal disorders (11.6% gastric ulcer, 11.6% duodenal ulcer, 17.4% 
duodenitis, 14.5% gastritis, 15.9% duodenitis plus gastritis, 10.1% colitis, 
5.4% bacillary desentery & 13.0% normal) after performing endoscopic 
investigation to them in Mansoura University Hospitals, Egypt. 
          Stool samples were collected in sterile clean plastic containers under 
complete aseptic conditions, and transported to the laboratory as quickly as 
possible, where they were cultured into selenite broth medium and incubated 
microaerophilically (5% O2,10% CO2, 85% N2 and 99% relative humidity) for 
24 h at 37  ْ C.  
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Isolation and Identification of Bacterial Isolates 
          The selenite broth cultures after being incubated for 24 h, were 
recultured on choclate agar and incubated microaerophilically (in an inverted 
position) for 24 to 48 h at 37  ْ  C according to (Cappuccino et al. 2001). Pure 
colonies were isolated from the surface of the media and then subjected to 
characterization and identification procedures as adopted and described by 
Holt et al. (1994). 
 
Antibiotic Susceptibility Tests 
           Antibiotic resistance was assayed for virulent isolate using a modified 
Kirby-Bauer disc diffusion method (Robert et al. 2003).  
Beta- lactamase test: 
           This test was performed to isolate of Helicobacter pylori (30 isolates) 
that displayed relatively high resistant to most of antibiotics employed. The 
methods described by (James H. et al. 1977) was used.  It is performed by 
adding a few drops of buffered crystalline penicillin bromocresol purple 
solution to a filter paper placing in the bottom of petri dish until the paper is 
almost saturated, transfer a few colonies to the filter paper to cover an area 
approximately 5 mm in diameter, incubate at 35-37˚C for 30 minutes, then 
examine the filter paper spots for a change in colour from purple to yellow. A 
yellow colour indicates the production of penicilloic acid from the breakdown 
of penicillin by a beta-lactamase producing organism. 
 

RESULTS 

 
           A number of 69 bacterial isolates have been isolated from stool culture 
of patients which showed positive growth on choclate agar, all of them are 
Gram–nonspore forming rod-shaped bacteria (Bacilli) and were tentatively 
identified on the bases of their morphological, cultural and biochemical 
characteristics, show (table 1) these results are 30 isolates of Helicobacter 
pylori (43.5%), 13 isolates of Salmonella typhi (18.8 %), 5 isolates of Yersinia 
enterocolitica (7.2%), 2 isolates of Shigella dysentariae (2.9%) and 19 
isolates of E. coli (27.5%). 
 
Table (1): Characteristics of bacteria isolated from stool culture: 

Bacteria isolated Chracteristics 

Helicobacter  pylori +ve catalase, +ve urease and +ve oxidase test. 

Salmonella typhi +ve catalase, -ve urease and +ve motility test.  

Shigella dysenteriae +ve catalase, -ve urease and -ve motility test. 

Yersinia 
enterocolitica 

+ve catalase,+ve urease,-ve oxidase and +ve 
coagulase test. 

Escherichia  coli +ve catalase, _ve urease and + ve lactose 
fermentation. 

 
There was a strong relation between bacteria isolated and endoscopic 

diagnosis of patients of our study as follows:  show table (2). 
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Table (2): Relation between endoscopic diagnosis and bacteria 
identification. 

 P = 0.002   highly significant relation 
 

In case of gastric ulcer (11.5%), four bacterial species, namely: H. 
pylori, Salmonella typhi, Yersinia enterocolitica and E. coli were recovered 
with frequencies of (37.5, 25, 12.5& 25%), respectively. However, H. pylori 
seems to be the most frequent pathogen responsible for this disease. In case 
of duodenal ulcer (11.5%) and duodenitis (17.4%) cases, the forementioned 4 
species were also recovered and H. pylori appears to surpass the other 
species in causing duodenal ulcer and duodenitis (P<0.009 and 0.007), 
respectively.  

Concerning the cases of gastritis (14.5%), the present results revealed 
also that all of H. pylori, Salmonella and E. coli took part in infection, their 
frequencies being 50, 30 and 20%, respectively. Meanwhile the 3 species 
were also implicated in gastritis plus duodenitis cases (15.9%) together with 
Y. enterocolitica, their frequencies being 45.5, 27.3, 9.0 and 18.2%, 
respectively. However H. pylori was the most predominant in all these 
infections.  

Also H. pylori, Yersinia and E. coli were recovered from colitis cases 
(10.1%) with frequencies of 71.4, 14.3 and 14.3%, respectively. However in 
case of bacillary dysentery (5.7%), only Salmonella typhi (75%) and Shigella 

                 Bacteria 
Diagnosis 

H. pylori Salmonella Shigella Yersinia E. coli Total 

1- G ulcer 
Count 
%  

 
3 

37.5% 

 
2 

25.0% 

 
0 

0% 

 
1 

12.5% 

 
2 

25.0% 

 
8 

100.0% 
2- D ulcer 
Count 
%  

 
5 

62.5% 

 
0 

0% 

 
1 

12.5% 

 
1 

12.5% 

 
    1 

12.5% 

 
     8 
100.0% 

3- Duodenitis 
Count 
%  

 
7 

58.3% 

 
2 

16.7% 

 
0 

0% 

 
1 

8.3% 

 
     2 

16.7% 

 
   12 
100.0% 

4- Gastritis 
Count 
%  

 
5 

50.0% 

 
3 

30.0% 

 
0 

0% 

 
0 

0% 

 
     2 

20.0% 

 
   10 
100.0% 

5- D + G 
Count 
%  

 
5 

45.5% 

 
3 

27.3% 

 
0 

0% 

 
1 

9.1% 

 
    2 

18.2% 

 
   11 
100.0% 

6- Colitis 
Count 
%  

 
5 

71.4% 

 
0 

0% 

 
0 

0% 

 
1 

14.3% 

 
    1 

14.3% 

 
    7 
100.0% 

7- B. desentery 
Count 
%  

 
0 

0% 

 
3 

75.0% 

 
1 

25.0% 

 
0 

0% 

 
    0 

0% 

 
    4 
100.0% 

8- Normal 
Count 
%  

 
0 

0% 

 
0 

0% 

 
0 

0% 

 
0 

0% 

 
9 

100% 

 
    9 
100.0% 

Total 
Count 
%  

 
30 

43.5% 

 
13 

18.8% 

 
2 

2.9% 

 
5 

7.2% 

 
19 

27.5% 

 
   69 
100.0% 
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dysentariae (25%) were isolated, it is apparent that Salmonella implicated, to 
a great extent in bacillary dysentery. 
Effect of sex and age on the various gastrointestinal disorders: 
           The results presented in table (3) revealed that, males are more 
susceptible to H. pylori and Salmonella infections than females, where there 
is highly significant positive correlation between H. pylori and Salmonella 
infections and sex (P<0.023 and <0.026), respectively. On the other hand, 
there is no significant relation between H. pylori or Salmonella infections and 
age (P<0.062 and <0.07). However, the situation was different in case of 
Yersinia as well as E. coli cases where female are more susceptible to 
infection than males (P<0.028 and <0.03), respectively. Meanwhile in case of 
Yersinia infection, old individuals were more susceptible to infection than 
young ones and the reverse was true in E. coli cases. 
                            

Table (3): Relation between Bacteria and Sex and Age. 
            

 

Susceptibility and resistance of the various bacterial species recovered 
to antibiotics: 

The results of antibiogram test revealed that H. pylori displayed a quite 
sensitivity to Ofloxacin and Nitrofurantoin, but resistant to Sulfonamides, 
Cefuroxime sodium, Nalidixic acid, Meropenem, Fortum, Imipenem, 
Gentamicin, Augmentin, Cefotaxime sodium, Ciprfloxacin, Levofloxacin and 
Flumox. Salmonella was sensitive to Nitrofurantoin, Ofloxacin and 
Ciprfloxacin, but resistant to Sulfonamides, Cefuroxime sodium, Nalidixic 
acid, Meropenem, Fortum, Imipenem, Gentamicin, Augmentin, Cefotaxime 
sodium, Levofloxacin and Flumox. Shigella was sensitive to Gentamicin, 
Ciprfloxacin, Nitrofurantoin and Levofloxacin, but resistant to Sulfonamides, 
Cefuroxime sodium, Nalidixic acid, Meropenem, Fortum, Imipenem, 
Ofloxacin, Augmentin, Cefotaxime sodium and Flumox. Yersinia was 
resistant to Sulfonamides, Nalidixic acid, Fortum, Ofloxacin. E. coli was 
resistant to Sulfonamides, Fortum, Nalidixic acid, Levofloxacin and 
Cefotaxime  sodium, show figures (1,2,3,4,5). B-lactamase test was 
performed to H. pylori strains and show positive results, that the presence of 
these beta-lactamase enzymes in H. pylori bacteria make it resistant to 
pincillines antibiotics. Plasmid minipreb was performed to isolates of H. pylori, 
the results indicated that this bacterium contain or host a plasmid with 
molecular wt= 2.5 kb, this lend a support of its resistant to the antibiotics, 
show figure (6). 

 
Bacteria 

 

Sex Age 

Male Female (30-39) (40-49) (50-60) 

No % No % No % No % No % 

H. pylori 
 

23 
 

76.7 
P<0.023 

7 
 

23.3 
 

3 
 

10 
 

13 
 

43.3 
 

14 
 

46.7 
P<0.062 

Salmonella 
 

9 
 

69.2 
P<0.026 

4 
 

23.3 
 

5 
 

38.5 
 

3 
 

23.1 
 

5 
 

38.5 
P<0.07 

Yersinia 
 

1 
 

20 
 

4 
 

80 
P<0.028 

1 
 

20 
 

1 
 

20 
 

3 
 

60 
P<0.026 

E. coli 
 

8 
 

42.1 
 

11 
 

57.9 
P< 0.03 

11 
 

57.9 
P<0.04 

1 
 

5.3 
 

7 
 

36.8 
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Figure (1): Sensitivity test of H.pylori 
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Figure (2): Sensitivity test of Salmonella 
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Figure (3): Sensitivity test of Shigella 
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Figure (4): Sensitivity test of Yersinia 
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Figure (5): Sensitivity test of E. coli 

 

 
Fig (6):  Plasmid minipreb.  from H. pylori compared with the genomic 

DNA of the bacterial cell after plasmid inquiry. Lanes, M: DNA 
marker 2.5k, P-the extracted plasmid from the bacterial cell, G: 
the genomic DNA 
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DISCUSSION 
 

 In this study, it is revealed that H. pylori infection as indicated by stool 
culture method is implicated in gastric ulcer disease by 37.5% (P<0.082) 
(Wyatt and Dixon. 1988) reported that the prevalence of H. pylori indicated by 
stomach biopsy method in gastric ulcer disease varies more widely, but has 
most consistency been found to be around 70%, this variation in results may 
be due to the variation in the method that is used in isolation of H. pylori from 
patients. Our study revealed that there is extremely significant correlation 
between duodenal ulcer disease and H. pylori infection as indicated by 
culture method that (P<0.009) (Blaser. 1990) reported that infection with H 
pylori was almost 95% in those patients with duodenal ulcers (Raouf M. A. 
2001) revealed that, extremely significant positive correlation between H. 
pylori infection and the severity of gastrointestinal disease (positive 
endoscopic findings, duodenal ulcer, gastric ulcer, gastritis, duodenitis, 
gastric cancer) (P<0.0001). Also this study said that there is extremely 
significant correlation between colitis disease and H. pylori infection 
(P<0.005). On the other hand (Zhang C. et al. 2005) reported that no theories 
about the causes of ulcerative colitis have been proven, may be infectious 
causes,  psychological factors or due to radiation. 

This study revealed that Shigella isolated by stool culture method is not 
the cause of bacillary dysentery disease (P<0.128) but Salmonella is the 
main cause of this disease (P<0.014), on the other hand (Fan Yang et al. 
2005) reported that, the Shigella bacteria isolated by blood culture method 
cause bacillary dysentery.  

It is apparent from this study that there is no relation between Yersinia 
and all endoscopic investigations in this study. On the other hand (Mingrone 
and Fantasia. 1988 and Cornelis. 2002) reported that Yersinia can cross the 
gastrointestinal mucosa to infect underlying tissue, but infections usually 
remain localized in the submucosal area, symptoms of Yersinia infections 
vary from a mild form of the disease, characterized by diarrhea and 
abdominal pain, to a more severe form, characterized by fever and abdominal 
pain so severe that it can be mistaken for appendicitis. We found that E. coli 
is not a pathogenic bacteria, the recent studies have demonstrated that 
certain strains of E. coli are important intestinal pathogens causing a wide 
variety of gastrointestinal diseases (Joklik et al. 1988). 

We found that there is no significant relation between H. pylori infection 
and patients age, but highly significant relation between H. pylori infection 
and patients sex. (Barry and Marshall. 1995) found that the prevalence of H. 
pylori infection was higher among old people than young one and, (Raouf M. 
A. 2001) reported that there is non-significant relation between patients sex 
and H. pylori infection (P<0.1),  but the odds of H. pylori infection in males is 
two times greater than females (relative risk=1.2) that is mean, this 
phenomena is not rare. There was extremely significant positive relation 
between H. pylori and severity of pathological lesions (positive endoscopic 
findings) in males and females (P<0.0001) but non-significant relation 
between patients sex and H. pylori infection in different positive endoscopic 
diagnosis (P<0.5) (Mossi et al. 1993) reported that the prevalence of H. pylori 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zhang%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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infection was higher in males. In contrast (Ruslan. 1992) found that the 
frequency of H. pylori infection in men and women was similar. 

There is no significant effect between Salmonella infection and age of 
patients (P<0.07), but there is a significant relation between Salmonella and 
sex of patients (P<0.026) that males are more susceptible to Salmonella 
infection than females, also (Duc J. et al. 2004) found that the incidence of 
Salmonella was higher among men than women (P<0.001) and the mean 
annual incidence of invasive salmonellosis was highest among infants. It was 
found that there is a significant correlation between Yersinia infection and age 
that patients with age more than 50 years are more susceptible to Yersinia 
infection (P<0.026), also there is a significant relation between Yersinia 
infection and sex of patients that women are more susceptible to Yersinia 
infection than men (P<0.028). On the other hand (Swetha G. et al. 2008) 
reported that the male-to-female ratio is 1.7:1. and most infections occur in 
children younger than 7 years, with most younger than 1 year. Also in the 
current study, it was found that there is a significant correlation between E. 
coli infection and age of patients and sex of patients (P<0.04 & P<0.03) 
respectively that young female people (30-39 years) are more susceptible to 
E. coli infection than old men or old women people, (Eleftherios Mylonakis. 
2007) reported that E coli is more common in females than in males. Other 
studies as (Thierry Wirth et al. 2006) reported that women in their late teens 
and older are most susceptible to cystitis. 

It was revealed that, H. pylori is sensitive to two antibiotics from 14, 
Olfoxacin and Nitrofurantoin but resistant to Augmentin (Paul Auwaerter. 
2007) reported that H. pylori is treated by  three drug regimens, two drug 
regimens and four drug regimens (Dilruba Ahmed. 2004) reported that 
Metronidazole resistance was detected in 10 (20%) isolates of H. pylori, 
these isolates were highly resistant to metronidazole and were not inhibited 
by 250mg/L, Resistance to clarithromycin, amoxycillin, and doxycycline was 
not detected, Salmonella was found that it is sensitive to some antibiotics as 
Tavanic and Nitrofurantoin but resistant to other antibiotics (Jennifer E. et al. 
2003) reported that Fluoroquinolones commonly are used to Augmentin treat 
adult Salmonella infections (Kwai-Lin. 2004) reported that S. typhi strains 
were resistant to Augmentin, chloromphenicol, and trimethoprim-
sulfamethoxazole, Shigella in the current study was sensitive to Ciprofloxacin, 
Nitrofurantoin,  Gentamycin & Tavanic but resistant to ampicillin (Thomas L. 
et al. 2005) reported that resistance to Ampicillin and Trimethoprime / 
sulphamethoxazole was observed in 88.5% and 98% isolates of Shigella 
respectively, Yersinia was sensitive to Nitrofurantoin, Imipenem but resistant 
to Olfoxacin, (Singh I. et al. 2006) reported that most isolates of Yersinia were 
resistant to penicillins, first-generation cephalosporins, macrolides and 
lincosamides, while sensitive to aminoglycosides and quinolones. 

           In the current study, we found that the main reason of the 
resistancy of H. pylori to pincillines is H. pylori product – lactamase that make 
the medium acidic by converting Benzylpincillin to penzoic acid, (Hasibi 
Mehrdad et al. 2006) reported that antibiotic resistance is the main source of 
failure for H. pylori eradication, and beta-lactamases produced by resistant H. 
pylori strains. 
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اكتشاا الاكتكتياياا لاكطت اىااضلرااالااااىاات للاكى اا خلاك اااطال تش ي اا  ل  اا ااضل
لح   يت  لكلطا  اللاكحي يضلاكط تلفضل

ل***ل لطحطااا لدتااا لاكاااا  الرااا   ل**،يحياااالاحطااا لاك ااا ا ا ل*،رتحاااالدااا ا لط  ااا ا
ل***اي  ملطى  لري ض

لى طعضلاكط   ا -كليضلاكعل مل-ق ملاك ت ل*لل
لى طعضلاكخق خيقل-مكليضلاكعل -ق ملاك ت ل**ل
لى طعضلاكط   ا ل-كليضلاكىبل-طاكخلىااحضلاكى  خلاك اطا***
 

عىمي  23الى   43انثى  تتىراعا اعمىمرهي  ىي   62ذكىر ع  34متطىع   69أجريت هذه الدراسة على   
م  النزلاء أع المترددي  عل  مركز جراحة الجهمز الهضم  جممعة المنصعرة. عقد أجريىت لهىي وحىعب ط يىة 

ية  ملمنمظير كمم أخذت عينمت م  ال راز للفحىب الميكرسىكع   عال كتيريعلىعج  ع يمكى  تلخىيب نتىم   اكلينيك
 هذه الدراسة عل  النحع التمل :

مصىم ع   (%12.. )م  الحملات مصىم ع   ررحىة  ملمعىدة  (%12..)اث ت الفحب  ملمنظمر عجعد 
 مصىم ع   ملتهم ىمت وى  المعىدة (%311.)ع  مصم ع   ملتهم مت  ىملاثن  عشىر (%13..) ررحة  ملاثن  عشر 

ع  مصىىىم ع   ملتهم ىىىمت وىىى  الرعلىىىع  (%.31.) مصىىىم ع   ملتهم ىىىمت وىىى  الاثنىىى  عشىىىر عالمعىىىدة (%111.ع )
 .عجدت خملية م  أية علاممت مرضية عاضحة %4.ع  مصم ع   ملدعسعنطمريم ال مسيلية (115%)

 كتيريىىة متعىىددة تم عىىة لل كتيريىىم العصىىعية  أظهىىر الفحىىب ال كتيريعلىىعج  لعينىىمت ال ىىراز عجىىعد انىىعا 
السىىمل ة لصىى رة جىىراي عتىىي عىىزا تلىىك ارنىىعا  ال كتيريىىة عتعصىىيفهم  ىىملطرو المعروعلعجيىىة عال يعكيميم يىىة ت عىىم 

 % 3411 )  الهليكع ىمكتر  يلىعر   رحدث مفمتيح التصنيف العملمية ال  خمسة أنعا  تم عة لخمسة أجنمس ه :
ع  (%16. )ييرزينيىىىم انتيرعكعليتيكىىىم (ع  %611 ) شىىىيجيلا ديزعنتىىىمر ( ع  %515. )سىىىملمعنيلا تىىىميف  ( ع

 (%6.11 )ايشيريشيم كعلا  
نىع  مى  المضىمدات الحيعيىة  3.عقد تي اخت مر حسمسية عمرمعمة ارنعا  ال كتيريىة سىملفة الىذكر لعىدد  

ي ع نمليىدكزك اسىيد ع ميىرع يني ع شم عة الاستعمما ممثلة و  سملفعنمميدز ع اعولعكسمسىي  ع سىفرعكزيي صىعديع
وعرتمي ع امي يني ع جينتمميسي  ع نيترعويعرانتيىع  ع اعجىعمنتي  ع سيفعتمكسىيي صىعديعي ع سي رعولعكسمسىي  ع 

 ليفعولعكسمسي  عولعمعكس. عقد اظهرت النتم   ا  :
ت الهليكع ىىىىمكتر  يلىىىىعر  حسمسىىىىة للمضىىىىمد الحيىىىىع   اعولعكسمسىىىىي  ع نيترعويعرانتيىىىىع  ورط.عكمنىىىى

السىملمعنيلا تىميف  حسمسىة لمجمععىة مى  المضىمدت مثىا ليفعولعكسمسىي  عنيترعويعرانتيىع  ع اعولعكسمسىي  وى  
حي  كمنت مرمعمىة ل ريىة المضىمدات الحيعيىة الاخىر  المسىتخدمة.عكذا اظهىرت النتىم   ا  الشىيجيلا ديزعنتىمر  

سىىىي  عليفعولعكسمسىىىي   ينمىىىم كمنىىىت حسمسىىىة للمضىىىمدت الحيعيىىىة سي رعولعكسمسىىىي  عنيترعويعرانتيىىىع  عجينتممي
الييرزينيىىم انتيرعكعليتيكىىم حسمسىىة للمضىىمدات الحيعيىىة للمضىىمدات الحيعيىىة الاخىىر  المسىىتخدمة  ينمىىم  مرمعمىىة 

نيترعويعرانتيىىىىع  عجينتمميسىىىىي  عليفعولعكسمسىىىىي  عسي رعولعكسمسىىىىي  عاعجىىىىعمنتي  عولعمىىىىعكس عميىىىىرع يني 
عكمنىىت ايشيريشىىيم كىىعلا   للمجمععىىة الاخىىر   كمنىىت مرمعمىىةعسيفعتمكسىىيي عسىىفرعكزيي ع امي يىىني. وىى  حىىي  

حسمسىىة للمضىىمدات الحيعيىىة ولعمىىعكس ع جينتمميسىى  ع سي رعولعكسمسىىي  ع ميىىرع يني عسيفعتمكسىىيي ع امي يىىني ع 
اعولعكسمسىىي  عقىىد اث تىىت مرمعمىىة عاضىىحة تجىىمه سىىملفعنمميدز ع نمليىىدكزك اسىىيد ع وعرتىىمي ع ليفعولعكسمسىىي  ع 

 سيفعتمكسيي.
اجراء اخت مر قدرة الهليكع مكتر  يلعر  عل  انتمج انىزيي  يتىم لاكتىمميز عقىد اظهىرت النتىم   أ  هىذه تي 

ال كتيريىىم لهىىم الرىىدرة علىى  انتىىمج هىىذا الانىىزيي. كمىىم تىىي عىىزا ال لازميىىد مىى  خىىلاا الهليكع ىىمكتر  يلىىعر  عتنريتىىة 
( عقىد عزيىت قىدرة هىذه ال كتيريىم kb 2.5)عدراسة خصم صه ال يعلعجية ع الجزي ية عتعيي  العز  الجزي   له 

علىى  مرمعمىىة المضىىمدات الحيعيىىة لمجمععىىة ال نسىىيلي  عمشىىترمته الىى  الرىىدرة العمليىىة لهىىذه ال كتيريىىم لانتىىمج ال يتىىم 
لاكتمميز عقد عزيت ايضم مرمعمة هذه ال كتيريم للمضمدات الحيعية الاخىر  على  عجىعد ال لازميىد حيىث ا  اليىة 

 هذا ال لازميد عليست معجعدة عل  الكرعمعسعي. المرمعمة معجعدة عل 
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