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  Introduction المقدمة-1

أفراد العائلة المعوية  أحد Klebsiella pneumoniaeالرئوية الكليبسيلا  ريايبكت تعد       

Enterobacteriaceae ةياز هالممرضات الانت وهي من Opportunistic pathogens 

 Chen(صابة المرض لإحداث الإالجسم خلال مناعة ضعف  ستغلالهانتيجة لا وتنتقل ،المتوطنة

 ).2020 ،خرونآو 

تصادية تسبب مشاكل اقو  ،البيئةواسع في نطاق  علىK. pneumoniae  ريايبكت تنتشر     

الحيوانات، و  من جسم الإنسانمختلفه وتعزل من مواطن مختلفة مثل أجزاء  ،نسانوصحية في الإ

 .) 2020،رونوآخ  (Choby المالحةو  والمياه العذبة ،والبحيرات ،ومياه المجاري

 ولهافي الفم والجلد والأمعاء للإنسان  flora Normal  طبيعي ريا كنبيتيتوجد هذه البكت       

    البولية جاريالمسبب الثاني لعدوى مال فهي تعد ،رية شديدةيبكتهابات لتعلى إحداث االقدرة 

Urinary tract infection  ةالرئوي اتلتهابالاو Pneumonia  المرتبطة بالمستشفيات والرعاية

 لىإ تدخل نأ يمكنهاكما  ،Woundsالجروح و Burns والحروق   Diarrheaل سهاالإو  الصحية

السحايا تهابال يضاً أوتسبب  ،Bacteremia تجرثم الدموتسبب  ،Blood stream الدم مجرى

Meningitis الكبد القيحي وخراج Purulent liver abscess  شيا القولون إشريريا يبكتبعد

Escherichia coli )González، 2021 ؛ Duraye، 2022 (.

 ريايالبكت لقدرة المقياس تمثلالعديد من عوامل الضراوة التي  K.pneumoniae ريايبكتتمتلك      
 وقدرة شراسة كثرأ ريايالبكت جعل في وتُسهم المضيف جسم في صابةالإ حداثإ و غزو الجسم  على
الحيوية  للمضادات تهامقاوم زيادة وكذلك الجسم في الأساسية الدفاعية الخطوط تجاوز على

 ).2022 ،(محمد المصنعة
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فهي  K.pneumoniae ريايبكتالمهمة في عوامل الضراوة  دأح Capsuleتعد المحفظة       

تساعد و  ،كارعلى سطح الأ mucoidمخاطي  وبقوام لامعبشكل المستعمرات  ظهارإمسؤولة عن ال

 الخلايا مع حالة تماس في ريايكتالب تكون عندما phagocytosisملية البلعمة ع على تثبيط

 ). Levinson ، 2016( ارييبكتوي للغشاء الخلالرتباط المتمم مع إتمنع و  ،البلعمية

والتي منها   K.pneumoniaeريا يبكتفي العديد من الجينات المسؤولة عن تكون المحفظة  توجد

K1 ، K2 ، magA ، rmpA ، ويعد جينrmpA  المسؤول عن فرط اللزوجة كتيريا بهذه الفي

مراض المكتسبة في مسؤولة عن معظم الأ K2و K1التابعة للنمطين ريا يالبكت نوإ  ،المخاطية

 نتشارلا ساسيةالأ من المسببات إن  ،)Al-Hasnawi، 2020( صـابــات التــنفسيةالإكالمستشفيات 

 في الراقدين للمرضى القناة الهضمية فيها ستقرار لاهو نتيجة  المعويةفي القناة  ريايالبكتهذه 

 الصحية بالعناية العاملين يديأ عن طريق إنتشارها وكذلك المركزة العناية ووحدات المستشفى

 مباشر تماس تكون على التي دواتوالأ للأجهزة المتكرر ستخداملالى اإ بالإضافة الطبية، والأجهزة

 .)2020 ،خرونآو  Predic( المريض مع

المقاومة  آلياتمن  وهي Efflux pumpsمضخات دفق ، K.pneumoniaeريا يبكتتمتلك      

في نقل  مهماً  اً دور  تؤدياء الخلية، والتي في غش توجد يةروتينبناقلات وهي  ،ريايبكتفي هذه ال

تعمل هذه ذ إ ،رية للمضادات الحيويةيالبكت وسيلة مهمة للمقاومة يلذلك فه وإخراج المواد المختلفة

وهناك عدة  ،معقمات والمضادات وغيرهاالالناقلات على نقل العديد من المواد خارج الخلية، مثل 

 ,acrA, acrB( مثل K.pneumoniaeريا يبكتفي  مضخات الدفقجينات مسؤولة عن تكون 

oqxA, oqxB, qnrA, qnrB, qnrS (السعدي وغيرها) ،2019.( 
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Summary  
       Two hundred fifty clinical samples were collected from patients 

suffering from different diseases, and these samples included urine (121) 

samples, sputum (78), wounds (34), and burns (17). The sample was 

collected from December 2022 to June 2023 from the Baquba Teaching 

Hospital / Diyala. All samples were subjected to bacterial culture, and the 

results showed that (158) samples gave positive results while (92) samples 

gave negative results; the isolates were identified by microbiological 

methods and conformed to the VITEK2 compact system.  

The results showed that 57 (36.08%) isolates belonged to Klebsiella 

pneumoniae, as it was in urine 35 (28.92%), sputum 15 (19.23%), wounds 5 

(14.70%) and burns 2 (11.76%). 

       The results of the antimicrobial susceptibility test showed that K. 

pneumoniae isolates were resistant to β-lactam antibiotics (Ampicillin 100%, 

piperacillin 100%, Cefoxitin %87.71 , Imipenem26.31, Meropenem 28.07%), 

the resistant for Aminoglycosides (Gentamicin 40.35%, Amikacin 50.87%, 

Streptomycin 80.70%), for Quinolones (Levofloxacin 35.08%, Ofloxacin 

31.57%) while for Trimethoprime-sulfathouxazole the resistance has reached 

(64.91%).   The results of the antimicrobial susceptibility test showed that 20 

(35.08%) isolates of K. pneumoniae were multidrug-resistant (MDR), and 4 

(7.01%) isolates were resistant to three antibiotic groups (XDR). 

   The minimum inhibitory concentration (MIC) of the antibiotic and the 
probiotic was determined, as the value (MIC) of the antibiotic Ciprofloxacin 
ranged from (8-1024) micrograms/ml, and when the isolates were treated 
synergistically with the antibiotic and the probiotic, they were mixed in a 1:1 
ratio. 
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    The results of the molecular detection of the 16SrRNA gene showed that 

all 22 Klebsiella pneumonia isolates (100%) possessed this gene. 

Molecular detection using polymerase chain reaction (PCR) technology 

showed two capsular genes for (22) K. pneumoniae isolates under study. It 

was found that only one isolate possessed the K1 gene at a rate of (4.54%), 

while the results of the current study showed that all K. pneumoniae isolates 

did not possess the rmpA gene at a rate of (0%).   

    The results of molecular detection of a group of efflux pump genes (acrA, 

oqxA, oqxB) in this bacteria showed that all K. pneumoniae (22) multiple 

antibiotic-resistant (MDR) isolates possessed all of these genes (100%). 

   As for antibiotic genes, the results of molecular detection of these genes 

(gyrA, qnrB) showed that all (22) multi-resistant (MDR) isolates of K. 

pneumoniae bacteria possess the gyrA gene at a rate of 100%. One (6) of the 

multi-resistant (MDR) isolates of K. pneumoniae bacteria possess the qnrB 

gene at a rate of 22.72%. 

 Lactobacillus spp. was diagnosed. Microscopically and by biochemical 

tests, this bacterium was used as a probiotic after treating it with two isolates 

of K. pneumoniae bacteria. 

Gene expression was measured by using quantitative real-time polymerase 

chain reaction (RT-PCR) for the genes (gyrA (OqxB, AcrA, K1) for selected 

multi-resistant K. pneumoniae isolates from different sources, and these 

isolates were (U4) Isolated from Urine and (S2) isolated from sputum, and 

after calculating the value of Folding = , the results showed that all of 

these genes showed gene expression, as the average value of Folding was 

(1). To determine the effect of probiotics on the gene expression of the gene 
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gyrA for the two isolates, and after treating them with a series of dilutions of 

the probiotic, the minimum sub-inhibitory concentration (subMIC) value 

was calculated. The current study showed an inhibition in the gene 

expression of the gyrA gene for the two isolates (U4, S2) after treatment 

with probiotics and compared to Control. Gene expression results for the 

identical two isolates after being treated with probiotics, ciprofloxacin, and a 

synergistic of probiotics and ciprofloxacin, and compared to the two isolates 

before treatment, as there was an inhibition in gene expression for the isolate 

(U4). After treating it with probiotics, ciprofloxacin, and a synergistic of 

probiotics and ciprofloxacin, there was an increase in gene expression for the 

isolate (S2) after treating it with ciprofloxacin, and an inhibition in gene 

expression after treating this isolate with probiotics, a synergistic of 

probiotics, and ciprofloxacin. The average value of Folding = 2^(- ∆∆CT) for the 

two isolates before treatment (1) and after treating the two isolates (U4, S2) 

with probiotics was 0.79 and 0.17, after treating the identical two isolates 

with ciprofloxacin 1.40 and 0.13, and after treating them with a synergistic 

of probiotics and ciprofloxacin 0.49 and 0.24. 

The results of the current study showed in the gene expression of the K1 

gene for the isolate (U4) after treating it with the same treatment, as there 

was an increase in gene expression after treating it with probiotics, 

ciprofloxacin, and a synergistic of probiotics and ciprofloxacin compared to 

the isolate before treatment, as the average value was Folding = 2^(- ∆∆CT) For 

the two isolates before treatment (1) and after treatment of the isolate (U4) 

with probiotics, 2.71, after treatment with ciprofloxacin, 12.52, and after 

treatment with a synergistic of probiotics and ciprofloxacin, 7.04. 
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As for the AcrA gene, there was an inhibition in gene expression for the two 

isolates (U4, S2) after treatment with probiotics and compared to Control. 

Gene expression results for the identical two isolates after treatment with 

probiotics, ciprofloxacin, and a synergistic of probiotics and ciprofloxacin, 

and compared to the two isolates before treatment, as there was an inhibition 

in gene expression for the isolate (U4). After treating it with probiotics, 

ciprofloxacin, and a synergistic of probiotics and ciprofloxacin, there was an 

increase in gene expression for the isolate (S2) after treating it with 

ciprofloxacin, and an inhibition in gene expression after treating the isolate 

with probiotics, and synergistic of probiotics, and ciprofloxacin, as the 

average value was Folding = 2^(- ∆∆CT) for the two isolates before treatment (1) 

After treating the two isolates (U4, S2) with probiotics 0.02 and 0.08, after 

treating the identical two isolates with ciprofloxacin 1.84 and 0.08, and after 

treating them with a synergistic of probiotics and ciprofloxacin 0.55 and 

0.23. 

The current study showed an inhibition in the gene expression of the OqxB 

gene for the two isolates (U4, S2) after treatment with probiotics and 

compared to Control. Gene expression results for the identical two isolates 

after treatment with probiotics, ciprofloxacin, and a synergistic of probiotics 

and ciprofloxacin, and compared to the two isolates before treatment, as 

there was an inhibition in the gene expression of the two isolates (U4, S2). ) 

after treating them with probiotics, ciprofloxacin, and synergistic of 

probiotics and ciprofloxacin, as the average value was  Folding = 2^(- 

∆∆CT) for the two isolates before treatment (1), and the inhibition for the 

two isolates (U4, S2) after treatment with probiotics was 0.51 and 0.25. The 

inhibition for the two isolates after treatment with ciprofloxacin was 0.89. 
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And 0.15, and after treating them with a synergistic of probiotics and 

ciprofloxacin, 0.39 and 0.71. 
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