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Klebsiella is an important human pathogen causing opportunistic nosocomial 

and community acquired infections. A major threat to public health concern 

regarding Klebsiella pneumoniae is the increasing incidence of multidrug-

resistant strains. K. pneumoniae and K. oxytoca, are two clinically important 

Klebsiella species. The two clinically relevant species, are differentiated 

initially/preliminary by the ability to produce indole from tryptophan, K. 

oxytoca being indole positive. We report here the detailed biochemical and 

molecular analysis of Klebsiella isolates collected from sputum, urine, blood and 

environmental specimens. Where 75 clinical and environmental specimens’ 

isolates were identified by biochemical tests.  To differentiate K. pneumoniae 

from K. oxytoca, a multiplex polymerase chain reaction (PCR) was developed 

using species specific primers (rpo B gene for K. pneumoniae and of peh X gene 

for K. oxytoca). The position of bands on agarose gel, were at 108 bp for K. 

pneumoniae and 343 bp for K. oxytoca, confirmed strain identity. K. pneumoniae 

rpo B gene and K. oxytoca peh X gene of these isolates were determined by using 

Multiplex-PCR where, rpo B gene regions were determined in 74 (99%) of 75 

Klebsiella strains while peh X gene region was determined in 1 (1%) of 75 

Klebsiella strains. Results suggested that this newly developed PCR can be used 

as a diagnostic tool for correct identification and differentiation of K. 

pneumoniae and K. oxytoca, the two clinically important Klebsiella species. 

Antimicrobial test for these isolates indicated that all isolates are resistant to 

Penicillin and Clindamycin, 97.33% of isolates where resistance to Piperacillin 

and most of the isolates showed resistance to Cefoperazone and Ceftriaxone 

with a percentage of 94.67%. This study is important for determination the 

prevalence of Klebsiella infections in patients in Assiut University Hospital and 

in sewage water from different locations in Assiut Governorate and also, in this 

https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Mokhtar%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=29937515
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study the majority of isolates were multidrug- resistance to 16 antibiotics which 

confirms the serious (threat) of Klebsiella on human health. 

Keywords: Bacteria, Klebsiella pneumoniae, Multidrug-resistance, 

PCR 

INTRODUCTION 

Klebsiella is one of the most important members of Klebsiella genus in 

Enterobacteriaceae family, which is responsible for pneumonia [1]. 

The main Klebsiella species caused pneumonia disease is K. 

pneumoniae followed but to lesser degree by K. oxytoca. Klebsiella 

spp are facultative, anaerobic, non-motile, lactose-fermenting, and 

Gram-negative rods (0.3-1 μm in width and 0.6-6 μm in length) 

arranged singly, in pairs or in short chains that possess a prominent 

polysaccharide capsule (CPS) [2] which gives the colonies their 

appearance on agar plates. Klebsiella colonies appear large, mucoid, 

and red with diffusing red pigment on MacConkey agar indicating 

fermentation of glucose and acid production [3]. 

Klebsiella species exist as normal flora in the gastrointestinal tract of 

animals and humans [4]. In addition, Klebsiella spp can cause severe 

infections such as meningitis, bronchitis, bacteremia, pneumonia and 

urinary tract infections in humans and animals [5-11]. These infections 

are common particularly in human patients who are suffered from low 

immune systems and chronic lung diseases. Klebsiella spp. are also, 

normally inhabitants of soil, water and botanical environment [3, 12]. 

K. pneumoniae is an increasingly challenging human bacterial 

pathogen, causing hospital or community-acquired infections such as 

pneumonia, urinary tract infection (UTI) and pyogenic liver abscess 

(PLA) [13], that are associated with high rates of antibiotic resistance 

[14, 15].  

K. oxytoca can be cultured from intestines of healthy humans and 

animals, oropharynx, mucous membrane and skin [3]. It is an 

opportunistic pathogen that causes primarily hospital-acquired 

infections, most often involving immunocompromised patients or 

those requiring intensive care [16-18]. 

Sewage water commonly includes the bacteria belonging to Coliforms, 

Clostridia, Enterococcus, Lactobacilli, Micrococci, Proteus, 

Pseudomonas, Klebsiella, Streptococcus, Staphylococcus. These 

bacteria may produce certain toxins which can be responsible for 

causing different types of illness or it is also possible that they may 

produce some industrially important bioactive molecules [19, 20]. 
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The objective of the present study is aimed to isolate, characterize, and 

then check for antibiotic sensitivity of Klebsiella pneumoniae strains 

from patients in Assiut University Hospital and in sewage water 

obtained from different locations in Assiut Governorate, Egypt. 

MATERIALS AND METHODS 

1-Collection of samples 

This study was conducted over a year period, from April (2018) to 

April (2019) in Assiut governorate, Egypt. One hundred fifty clinical 

specimens were collected from different patients (males and females) 

who were suffering from infections of urinary tract, blood stream and 

respiratory tract, admitted to Assiut University Hospital. The 

specimens were transported under aseptic conditions quickly to the 

Microbiology Laboratory and subjected to bacterial culturing. Twenty- 

five environmental samples were collected aseptically from ten 

different sewage water locations in Assiut (Amshoul, Dairout, 

Qoysia, Manflout, Mankabad, Arab El Madabq, NazletAbdella, El 

Rajhi hospital, Woman health hospital, and Assiut University 

Hospital). Samples were collected in a sterile bottles and brought to 

Microbiology lab and stored in clean place. 

2-Isolation and purification of Klebsiella spp 

Spread plate method was used for isolation of Klebsiella from the 

collected human samples. The samples were streaked on MacConkey 

agar plates [21] and incubated at 37°C for 24 h. The Klebsiella growth 

was distinguished by its mucoid growth, appear as pink color. The 

obtained Klebsiella isolates were purified on MacConkey agar as well 

and sub-cultured on Eosin Methylene Blue (EMB) agar plates [22] 

using the streaking method. A pure single colony then transferred to 

each slant. 

Each collected sewage water sample was diluted by sterilized distilled 

water as following: one mL of sewage water sample was used for 

isolating the bacteria through serial dilutions up to 10
-9

 and agar plate 

culture technique, 500 μL was collected from each dilution and were 

spread on MacConkey agar plate. The plates were incubated at 37
o
C 

for 24 h. After successful growth of microorganisms, the pure colonies 

of Klebsiella spp were sub-cultured in Eosin Methylene Blue (EMB) 

agar plates and nutrient agar slants, incubated at 37
o
C to growth. [23]. 

 

3- Characterization and identification of bacterial culture 
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3.1-Morphological characteristics  

Gram staining was performed [24] for all bacterial cultures to 

differentiate them whether are Gram positive or Gram-negative 

bacteria. 

Morphological characteristics such as shape, size and color were 

described by microscopic observations. The shape of the colony was 

studied by observing the margin and elevation. The size of the bacteria 

was measured by scale and calculated in millimicrons. The color of the 

bacteria will be identified by observing the colony by microscope [23]. 

For more characterization the following biochemical tests were done: 

Oxidase test [25], Triple Sugar Iron test [26], Simmon's Citrate Agar 

test [27], Indole test [28], Urease tests [29] and Motility test [30]. 

3.2-Molecular identification of Klebsiella isolates by PCR 

Multiplex PCR was performed for the amplification of rpo B gene for 

K. pneumoniae and of peh X gene for K. oxytoca for detection 

Klebsiella strains.  
3.2.1- Extraction of genomic DNA 
It was done by heating lysis method [31]. Template DNA was 

prepared by inoculating Klebsiella spp colonies from culture on 

MacConkey agar plates then were suspended in PCR tubes containing 

200 µl of sterilized distilled water, subjected to 98°C for 20 minutes 

by thermal cycler (Biometra, Germany) then centrifuged at 14.000 rpm 

for 5 min to pellet the cellular debris. The supernatant was transferred 

into sterile labeled Eppendorf tubes and stored at -20°C for further 

steps. 

3.2.2- Primers and PCR amplification 

Specific primers were used for the amplification of K. pneumoniae and 

K. oxytoca in a single reaction mixture (Table 1). PCR was performed 

in a DNA thermal cycler (Biometra, Germany) with a final volume of 

20 μl in 0.2 ml thin-walled tubes.The components of each 

amplification reaction mixture consisted of: 10 µL of MyTaq HS Red 

Mix, 2xmaster mix (Bioline, UK), 0.5 µL of each primer (forward and 

reverse), 4 µl of DNA template, and nuclease-free waterto make final 

volume of 20 µL. Reaction conditions for PCR were: initial 

denaturation at 95°C for 10 min, 35 cycles of denaturation at 95°C for 

1 min, annealing at 55°C for 1 min, extension at 72°C for 1 min, and 

final extension at 72°C for 10 min. after the last cycle, the PCR 

products were stored at -20°C until used for further analysis. 

 

Table (1): List of primers used in this study. 
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Primer 

name 

Sequence (5'-3') Target 

gene  

Product 

size(bp) 

Reference 

KP(F) CAA CGG TGT GGT TAC TGA CG  rpo B 108 [32]  

(R) TCT ACG AAG TGG CCG TTT TC 

KO(F) GAT ACG GAG TAT GCC TTT ACG GTG peh X 343 [33]  

(R) TAG CCT TTA TCA AGC GGA TAC TGG 

3.2.3- Electrophoresis of PCR Products 
The PCR products were visualized by electrophoresis on 2% (w/v) 

agarose gel (Biometra-Agarose gel mini, Germany) in Tris-acetate-

EDTA buffer with ethidium bromide staining. A 50 bp DNA ladder 

was used as molecular weight marker.  

4- Antibiotic sensitivity assay 

The assay for antibiotic sensitivity was done by the Kirby- Bauer disc 

diffusion method based on guidelines of Clinical and Laboratory 

Standard Institute (CSLI) [34]. The sterilized Muller Hinton Agar 

(MHA) [35] medium was prepared and poured in the plates. The 

bacterial suspension was spreaded on MHA plates. Sixteen 

antimicrobial discs [Ampicillin (10 µg), Penicillin (10 µg), Piperacillin 

(100 µg), Imipenem (10 µg), Meropenem (10 µg), Cefoperazone (75 

µg), Ceftriaxone (30 µg), Cefotaxime (30 µg), Norfloxacin(10 

µg),Aztreonam (30 µg),Amikacin(30 µg), Tetracycline (30 µg), 

Chloramphenicol (30 µg), Clindamycin (2 µg), Amoxicillin-

Clavulanate (20/10 µg), Trimethoprim Sulfamethoxazole (1.25/3.75 

µg)] from Oxoid (England) were placed on the surface of the agar, the 

plates were incubated overnight at 37
o
C. The inhibition zone around 

each disc was measured against each antibiotic. Multidrug resistance 

(MDR) was defined as non-susceptibility to at least one agent in three 

or more antimicrobial categories [36]. 

 

RESULTS 

1-Collection and isolation of Klebsiella spp from clinical and 

sewage samples 

Examination of clinical samples (sputum, urine and blood) that 

collected from patients of Hospital and those collected from the 

environmental sewage water location samples revealed that 75 out of 

175 samples were positive for Klebsiella (Table, 2). The highest 

occurrence of Klebsiella spp was with respiratory tract infections 

(37.33%) followed by urinary tract infections (28.00%) while the 

lowest incidence of these bacteria was observed with a percentage of 

20 and 14.67% for isolates from sewage and blood, respectively 

(Table, 3)  
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Table (2): Klebsiella isolates collected from clinical and 

environmental samples recovered from MacConkey agar medium. 

Source of isolation  Sample 

type 

Isolate code:  

 
Assiut university hospital Blood KP16, KP87, KP54, KP79, KP80, KP82, 

KP88, KP94, KP95, KP170, KP174 

Urine KP171, KP142, KP169, KP43, KP72, 

KP86, KP98, KP113, KP120, KP145, 

KP146, KP41, KP81, KP92, KP99, 

KP100, KP111, KP114, KP140, KP144, 

KP147 

Sputum 

 

 

KO37, KP42, KP52, KP53, KP55, KP77, 

KP91, KP96, KP115, KP124, KP127, 

KP128, KP141, KP143, KP36, KP56, 

KP70, KP78, KP83, KP84, KP85, KP97, 

KP116, KP123, KP125, KP126, KP112, 

KP38 

Arab El Madabq sewage station Sewage KP59, KP60, KP61 

Amshoul sewer canal KP66, KP64 

Dairout sewage station KP75, KP76 

Qoysia sewage station KP129, KP130 

Manflout sewage station KP109 

Mankabad sewage station  KP155 

Assiut University Hospital sewage drain KP159, KP160 

El Rajhi Hospital sewage drain  KP172 

Woman health hospital sewage drain KP173 

Table (3): Showed the number of Klebsiella isolates and their 

percentage. 

Source of isolation Number of positive isolates (n) Percentage 

Blood 11 14.67% 

Urine 21 28.00% 

Sputum 28 37.33% 

Sewage 15 20.00% 

Total 

 75 100% 

2-Klebsiella isolation from clinical and sewage samples  
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The collected clinical samples were streaking on MacConkey agar and 

60 Klebsiella isolates were obtained. For sewage samples, the serial 

dilution method was followed in order to reduce the number of 

colonies and also to isolate the colonies separately. A total of 15 

Klebsiella isolates from 25 sewage samples were recovered. All 

isolates were marked as illustrated in Table (2). Klebsiella growth was 

distinguished by its mucoid growth,appear in pink color. All 75isolates 

were streaking on Eosin Methylene Blue (EMB) agar plates where 

gave pink or purple dark-centered, mucoid colonies. 

3- Characterization of Klebsiella isolates 

Isolates tested by Gram’s staining to check the morphological 

characteristics shown that Klebsiella spp are a Gram-negative, non-

motile, encapsulated, rod shaped bacteria (Figure 1). Different 

biochemical tests were performed for all 75 isolates to know their 

biochemical characteristics and results are presented in Table (4).  

 

 

 

 

 

 

 

Figure (1): Showing the rod shape of K. pneumoniae by light 

microscopic examination using lens 1000X 

 

 

 

 

 

Table (4): Biochemical reactions for differentiation and identification of 

75 Klebsiella isolates 
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Biochemical tests Klebsiella pneumoniae isolates Klebsiella oxytoca isolate 

Oxidase test Negative (-ve) Negative (-ve) 

Indole test Negative (-ve) Positive (+ve) 

Motility test Negative (-ve) Negative (-ve) 

Urease test Positive (+ve) Positive (+ve) 

Triple sugar Iron test yellow slant, yellow butt yellow slant, yellow butt 

Simmon's Citrate Agar test Positive (+ve) Positive (+ve) 

 

4- Molecular identification of Klebsiella isolates 

 Specific PCR was used to determine the identities of Klebsiella 

species through amplification of the rpo B and peh X gene fragments 

for K. pneumoniae and K. oxytoca respectively. Figure (2) showed 

agarose (2% w/v) gel indicating rpo B and peh X gene fragments 

generated by PCR using genomic DNA extracted from Klebsiella 

species isolated from different samples. Gel electrophoresis of PCR 

products revealed the desired 108 bp and 343 bp fragments for the rpo 

B and peh X gene fragments, respectively. A total of 75 isolates were 

screened and 74 isolates were positively identified as Klebsiella 

pneumoniae while 1 isolate was identified as Klebsiella oxytoca. 

 

 

 

 

 

Figure (2): Agarose gel electrophoresis of K. pneumoniae and K. oxytoca gene.  
- Lane M: DNA markers (50-1000) ladder 

- Lanes (1 ,3,4,5,6,7) show DNA bands of Klebsiella pneumoniae at 108 bp  

- Lane (2) show DNA bands of Klebsiella oxytoca at 343 bp 

 

 

5- Antibiotic sensitivity  
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The seventy-five Klebsiella isolates were screened for their sensitivity 

toward 16 antibiotics and the results are presented in Table 5and 

revealed that, most of the isolates showed good resistant   to 

antibiotics. All isolates showed resistance to Penicillin and 

Clindamycin with percentage of 100% and to Piperacillin with 

97.33%while most of the isolates showed resistance to Cefoperazone 

and Ceftriaxone with a percentage of 94.67%. Also, the isolates 

showed high resistance to Ampicillin, Amoxicillin-Clavulanate and 

Cefotaxime with 93.33%. On the other hand, 37 isolates showed 

sensitivity to Tetracycline with a percentage of 49.33% followed by 34 

isolates showed sensitivity percentage of 45.33% to Imipenem. 

Table (5): Showing sensitivity, intermediate and resistant percentage 

of 75 Klebsiella isolates to various antimicrobial agents. 

 

DISCUSSION 

Antibiotic 
Klebsiella isolates n=75 

Sensitivity (rate(S) Intermediate rate(I) Resistant rate(R) 

NO (%) NO (%) NO (%) 

Amikacin (AK) 26 34.67% 8 10.67% 41 54.67% 

Meropenem (MEM) 21 28.00% 6 8.00% 48 64.00% 

Tetracycline (TE) 37 49.33% 6 8.00% 32 42.67% 

Trimethoprim Sulfamethoxazole 

(SXT) 

6 8.00% 1 1.33% 68 90.67% 

Ampicillin (AM) 3 4.00% 2 2.67% 70 93.33% 

Amoxicillin-Clavulanate (AMC) 3 4.00% 2 2.67% 70 93.33% 

Norfloxacin (NOR) 31 41.33% 6 8.00% 38 50.67% 

Piperacillin (PRL) 2 2.67% 0 0.00% 73 97.33% 

Penicillin (P10) 0 0.00% 0 0.00% 75 100.00% 

Cefotaxime (CTX) 5 6.67% 0 0.00% 70 93.33% 

Clindamycin (DA2) 0 0.00% 0 0.00% 75 100.00% 

Chloramphenicol (C30) 32 42.67% 4 5.33% 39 52.00% 

Cefoperazone (CEP) 3 4.00% 1 1.33% 71 94.67% 

Aztreonam (ATM) 6 8.00% 1 1.33% 68 90.67% 

Imipenem (IPM) 34 45.33% 4 5.33% 37 49.33% 

Ceftriaxone (CRO) 2 2.67% 2 2.67% 71 94.67% 
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Enterobacteriaceae are the leading causes of nosocomial infections, 

with Klebsiella being the second leading bacteria after E. coli. 

Majority of Klebsiella infections are caused by K. pneumoniae. There 

are mainly case reports and small case studies about K. oxytoca. 

Earlier, it was only Pseudomonas that showed high resistance to 

commonly used antibiotics, but now along with Acinetobacter, 

Klebsiella species are rapidly developing multidrug resistance. 

Klebsiella spp are opportunistic pathogens that cause severe diseases 

in hospital setting. This organism causes pneumonia, urinary tract 

infection, soft tissue infection and septicemia, which often leads to 

septic shock [37]. Hereby 60 Klebsiella strains were isolated from 

patients in Assiut University Hospital whereas only one patient who 

had K. oxytoca infection. 

One of the objectives of this study was to isolate the environmental 

Klebsialla from sewage water in Assiut, Egypt.Isolates from sewage 

water are just as virulent as clinical isolates from Hospitals and can 

produce important virulence factors [4]. Fifteen strains of Klebsiella 

pneumoniae were isolated from sewage water samples. 

Several groups of biochemical tests have been proposed to allow 

differentiation among the most common Klebsiella species. A scheme 

was proposed by Monnet and Freney [38]. In the Clinical 

Microbiology Laboratory, the routine of preliminary differentiation of 

K pneumoniae and K oxytoca by Indole test is based upon the 

metabolism of tryptophan toindole; a reaction catalyzed by 

tryptophanase [39] all collected isolates in the present study were 

differentiated initially by the biochemical tests which gave the same 

result such the stander biochemical test of K. pneumoniae and K. 

oxytoca for the previous studies. 

Antimicrobial susceptibility test was performed for clinical and 

environmental Klebsiella isolates by the Kirby Bauer disc diffusion 

method. Results obtained shown that high level of resistance existed 

among clinical isolates against different classes of antibiotics, which is 

probably due to the frequent use of these antibiotics to treat the 

patients. These results agree with findings of Shawkey et al [40]. On 

the other hand, the resistance rate was found to be 49.33% for 

Imipenem which is higher than that reported in previous studies [41, 

42]. The increase resistance of K. pneumoniae to Imipenem may be 

attributed to frequent use of Meropenem in Assiut University Hospital.  
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Members of the genus Klebsiella are opportunistic pathogens which 

are difficult to identify and are often misclassified in clinical 

microbiology laboratories [38, 43, 44].  

Several studies have been conducted to evaluate the efficiency of 

methods in identifying Klebsiella species [5, 11, 45]. PCR analysis has 

been reported to be more accurate in the identification of Klebsiella 

species when compared with other preliminary identification tests 

[46]. So, confirmation of Klebsiella identification using PCR analysis 

is very useful. Correct identification of Klebsiella isolates is important 

for taxonomic and molecular characterization [43]. Molecular methods 

based on amplification and sequencing of rpoB, gyrA, parC genes, and 

16S rRNA region have recently become available for the identification 

of Klebsiella spp [47-49] but there is no PCR based method for the 

identification/differentiation of K. pneumoniae and K. oxytoca. This 

study was designed to fill that gap. 

The newly developed multiplex PCR was specific for K. pneumoniae 

and K. oxytoca since no amplification was observed with other Gram-

negative bacteria tested e.g., Salmonella typhimurium, Escherichia 

coli, Yersinia enterocolitica, and Shigella flexneri. The primers used in 

this study yielded products of 108 bp for K. pneumoniae and 343 bp 

for K. oxytoca, enabling clear differentiation of these two species. 

With this PCR, 74 of the isolates that were identified as K. 

pneumoniae and one isolate could be confirmed as K oxytoca.  
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_________________ 

 وهن هستشفيبث جبهع والوعسولو لا الرئوييعسل وتوصيف وتعريف الكليبس

 اسيوط واسيوط وهيبه الصرف الصحي بوحبفظ

 داليب راوى كوبل ابراىين 

 جبهعت اسيوط -كليت العلوم  –قسن النببث والويكروبيولوجي  - هطبلبو دراسبث عليب دكتورا

 هحوود الوختبر د/ هحوذ احوذ

 -قسن الويكروبيولوجيب الطبيو والونبعت - استبر هسبعذ الويكروبيولوجيب الطبيو والونبعت

 جبهعت اسيوط - كليت الطب

 ا.د/ سويح كوبل حويذة 

 جبهعت اسيوط- كليت العلوم - قسن النببث والويكروبيولوجي- استبر الويكروبيولوجي

 د/ احوذ عبذالرحون احوذ عسكورة

جبهعت - كليت العلوم- قسن النببث والويكروبيولوجي -هسبعذ البيولوجيب الجسيئيو استبر 

 السقبزيق

 ا.د/ نعيوت هحوذ ىوبم يوسف 

 جبهعت اسيوط-كليت العلوم  -قسن النببث والويكروبيولوجي-استبر البكتيريولوجي 

يًزض ثشز٘ يٓى ٚسجت ػذٖٔ  ْٗٔجسٛلا ٛكهػشل ان رُبٔنذ ْذِ انذراسّ

ػهٗ انصحخ  ٛبرئٛس ارٓذٚذغ ٔرؼزجزٔيكزسجخ يٍ انًجزًايسزشفٕٚخ اَزٓبسٚخ 

َٕػبٌ يًٓبٌ  ٕٚجذٔ .ّانحًٕٛٚضبداد انًقبٔيخ نه َزٛجّ كثزح سلالارٓبانؼبيخ 

ٔقذ رى .ٔكهٛجسٛلا الأكسٛزٕكب  ّٚكهٛجسٛلا انزئٕانسزٚزٚب يٍ انكهٛجسٛلا ًْٔب 
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 انجهغى ٔانجٕل ٔانذويٍ  ّيشرٔػ ّػُٛ 056سلانخ  كهٛجسٛلا يٍ  06رجًٛغ 

 .ّٛػُٛخ ثٛئ 55سلانخ يٍ  05ٔكذنك 

   ّٛانجٕٛكًٛٛبئ ْذا ٔنقذ رى رحذٚذ ػشلاد انكهٛجسٛلا ػٍ طزٚق الاخزجبراد

 ػًم اخزجبر، رى ٔكهٛجسٛلا الأكسٛزٕكب ّانزئٕٚ كهٛجسٛلا نزًٛٛش ثٍٛا كٛذأٔنز

( ثبسزخذاو انجبدئبد انخبصخ ثبلإَٔاع )جٍٛ PCRرفبػم رسهسهٙ يزؼذد انجهًزح )

rpo B الانزٓبة انزئٕ٘ ٔانجٍٛ  كهٛجسٛلانpeh X كهٛجسٛلا الأكسٛزٕكبنـ .)

ٔاحذِ ػهٗ  ّسلانثًُٛب رى رحذٚذ  ّٕٚسلانّ يٍ انكهٛجسٛلا انزئ 47حٛث رى رحذٚذ 

انًطٕر حذٚثبً ًٚكٍ  PCR. أشبرد انُزبئج إنٗ أٌ آَب كهٛجسٛلا أكسٛزٕكب

ثٍٛ انسلالاد انًخزهفخ يٍ اسزخذايّ كأداح رشخٛصٛخ نزحذٚذ ٔانزًٛٛش انصحٛح 

أٌ جًٛغ ٔيٍ َبحٛخ اخزٖ أضح اخزجبر يضبداد انًٛكزٔثبد .  انكهٛجسٛلا

 يقبٔيخانؼشلاد أظٓزد  ثًُٛب  انؼشلاد يقبٔيخ نهجُسهٍٛ ٔانكهُٛذايبٚسٍٛ

 كبَذ  يؼظى انؼشلاد% ٔاٚضب34.99ثُسجّ  انجٛجزاسٛهٍٛد انحٕٖٛ نهًضب

 .(٪37.04 اقم ) ثُسجخ ن ولكنالسيفترايكسو ٔ  سٛفٕثٛزاسٌٔانيقبٔيخ نـ 

رحذٚذ يذٖ اَزشبر انكهٛجسٛلا فٙ يزضٗ يسزشفٗ اًْٛخ  انذراسخ نقذ ثُٛذ

أسٕٛط.  ًحبفظّثيخزهفخ يٕاقغ  فٗ ًٛبِ انصزف انصحٙث كذنكٔجبيؼخ أسٕٛط 

يضبدًا حٕٛٚبً يًب  00ٔأٚضب، فٙ ْذِ انذراسخ، كبَذ غبنجٛخ انؼشلاد يقبٔيخ نـ 

 .جسٛلا ػهٗ صحخ الإَسبٌٛٚؤكذ خطٕرح )رٓذٚذ( انكه


