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Abstract 

     Experiment studied the protective effect of probiotics bacteria Lactobacillus 

acidophilus against urinary tract infections in laboratory mice caused by Proteus 

mirabilis, by the preparation of  heat-killed  bacteriaLactobacillusacidophilus.    31 

animals were divided into three groups, the first group contained  five animals not 

treated, the second group contained five animals treated with the   Lactobacillus 

acidophilus, in addition to the control group, which contained tow animals . The 

second group was injected over a five-day by (o.5) ml of stuck cells of heat killed 

L.acidophilus  before  challenge  with 0.2 ml of the Proteus mirabilis (10
8
/cells per 

ml). The results showed that there was no evolution of infection with the   Proteus 

mirabilis in the second group of animals, while injury has evolved significantly in the  

animals of first group non-treated with probiotic bacteria through not observing of the 

growth of the  Proteus mirabilis on the culture media for blood and tissue samples 

taken from animals treated. A differential count of white blood cells results showed, 

an increase in the number of cells, particularly neutrophils  in all the results examined. 

On the other hand study showed the results of the tissue sections of animals treated 

and non-treated for histological changes significantly for the untreated animals with 

the probiotics   in compare with animals  were simple changes. 

Introduction 

       Proteus species are part of the Enterobacteriaceae family of gram-negative bacilli 

most commonly found in the human intestinal tract as part of normal human intestinal 

flora, along with Escherichia coli and Klebsiella species, of which E. coli is the 

predominant resident. Proteus species is also found in multiple environmental 

habitats, including long-term care facilities and hospitals (Stickler et al.2005). 

      Pneumonia, Urinary tract infections (UTIs) are the most common bacterial 

infection seen in clinical practice and in long-term hospital patients ((Stickler et 

al.2005 ; Kunin, 1994 ). Proteus mirabilis is an important pathogen of the urinary 

tract, accounts for most of the urinary tract infections that occur in hospital settings 

(especially in patients with indwelling catheters)and for 90% of Proteus infections 

(Mobley and Warren,1987; Gonzales,2006).Urinary tract infection with Proteus 

mirabilis usually start with colonization of the bladder, causing bacteriuria and 

cystitis (Bahrani ,1991) .The infection can ascend rapidly to the kidneys ,which in turn 

may lead to acute pyelonephritis (Smeet  and Gower 1987),Chronic inflammation and 

renal failure(Holmgreen etal.1987). 

         The widespread antibiotics usage exerts a selective pressure that acts as a 

driving force in the development of antibiotics resistance (Beovi,2006). P. mirabilis 

infections are becoming more difficult to treat because 48% of P. mirabilis strains are 

resistant to amoxicillin, penicillin, fluoroquinolones and other broad-range activity 



antibiotics(Stickler et al.2005). A multi-resistant strain becomes a serious global 

problem, which constrains scientists to search for new effective therapeutic agents. 

Alternative therapeutic options should use strategies to prevent the selective 

development of antibiotic resistant bacterial strains ,  restore a balanced microbial 

flora and enhance the defence mechanisms of the human body. These criteria are best 

fulfilled by live microorganisms which are naturally hosted by the human body 

already (Rayes N. et al 2002 ). 

       Lactic acid bacteria (LAB) are present in the
 
intestine of most animals , recently 

LAB have become an attractive option of modern medical practice and the attention 

has been paid to their health-promoting properties of particular importance are their 

probiotics properties and specially the ability to compete with pathogens in vivo (M. 

Petrova, et al.2009 ). Although most research concerning probiotic-mediated 

enhanced 
 
immune protection is focused on gastrointestinal tract pathogens,

 
a few 

recent studies tested whether probiotics might sufficiently
 
stimulate the common 

mucosal immune system to provide protection
 
to other mucosal sites as well (Cross, 

M. 2002 ).   The fact that certain lactic acid bacteria activate and modulate
 
the 

immune system (Kato I. et al. 1983 ; Kato I. et al. 1984) opens a promising 

perspective concerning
 

the use of such microorganisms as immune modulators 

(Erickson KL, and Hubbard NE. 2000). When
 
these microorganisms are ingested, the 

gut-associated immune
 
system (GALT) is particularly involved in activating and 

modulating
 
the immune system (Matsuzaki T, and Chin J. 2000 ; Villena et al . 2006 

). The search for effects of immune
 
system modulation   in other parts of the MALT 

presents an interesting challenge.  

      The aim of this work was to study the effect of the probiotics L.acidophilus on the 

resistance to Proteus mirabilis infection in mice . 

Materials and methods 

Animals  

        13mice ( Male 6 weeks-old Swiss blab\c )  divided into 3 groups consisting of 5 

mice, in addition to control group consisting of 2 mice.     

Bacterial isolates  

          1- Lactobacillus acidophilus: (LBA) cultured on De man Rogsa  sharp medium 

(MRS) at 37C for 48hrs.Washed with distilled water , killed at 100c for 30 min, and 

suspended in phosphate buffer saline (PBS) at desired concentration just before 

use(Takashi A. et al.200 ) .  

          2- Proteus mirabilis :isolated from chronic urinary tract infection patients.  

Proteus mirabilis first grown on blood agar for 18 hrs; freshly grown colonies were 

suspended in brain hart infusion broth and incubated at 37 C overnight. The pathogens 

harvested through centrifugation at 3000 rpm for 10 min and then washed 3 times 

with sterile PBS. The infecting dose was chosen according to Takashi (Takashi A.  et 

al.2001). 

Experimental infection 

      Five days before challenge with Proteus mirabilis, 0.5 ml of heat –killed LBA was 

injected intraperitoneally (IP) (Miake  S. et al.1985  ). After sterilization of the
 



periurethral area with 70% ethanol, a sterile 24-gauge Teflon
 
catheter (yellow color 

I.V Cannula: outer diameter, 0.7 mm; length, 19 mm) inserted into
 

the bladder 

through the urethra. Before inoculation of bacteria,
 

the bladder mucosa are 

traumatized by infusing 100 µl of 0.1 N
 

HCl solution for 45 s, followed by 

neutralization with 100 µl
 
of 0.1 N KOH and flushing with sterile saline). A 20-µl 

inoculum's containing 1 × 10
6
 to 2 × 10

6
 organisms was infused into the bladder 

through a catheter
 
over 30 sec. Through a microsyringe. Mice are killed on day 0 

(before infection) and on day 2, 5, 10, post infection (Chin, J. L. et al. 1996 ). 

Determination of bacterial growth in kidney ,spleen ,and liver homogenates and 

blood: 

          The challenge of Proteus mirabilis was to positive control mice and mice that 

had been treated with Lactic acid bacteria( LBA). After challenge, mice were killed 

by cervical dislocation; kidney ,spleen and liver were excised to determine the 

bacterial growth by homogenization in sterile normal saline and plated on blood agar. 

Bacteraemia was monitored by sampling the blood via cardiac puncture by a 

heparinized syringe and cultured on blood agar. Result was reported after 18h and 

37C incubation period as negative or positive haemocultured.  

Determination of total and differential numbers of leukocytes in the blood: 

          The total numbers of leukocytes was determined with haemocytometer and 

differential cell count was performed by counting 200 cells in blood smears with 

giemsa stain (Bergeron, Y. et al.1998 ).Inflammatory responses in urin: After 

infection with Proteus mirabilis, urine was collected from individual anesthetized 

mice. The number of leukocytes in urine was
 
examined microscopically using a 

hemocytometer (Bergeron, Y. et al.1998  ). For morphologic
 
analysis, fresh urine 

samples were centrifuged once at 1,000 ×
 
g, and the pellet was resuspended in Hanks' 

balanced salt solution
 
supplemented with 10% FBS at a concentration of 10

5
 cells/ml. 

The cells were spun onto glass slides in a Cytospin
 
11 centrifuge at 100 × g for 5 min. 

The slides were air dried, stained with
 
Giemsa stain (Sigma), and then inspected by 

light
 
microscopy.  

Histology: Kidney ,spleen, and liver samples from the control, treated, and untreated 

mice were excised and washed with phosphate buffer saline (PBS).Tissues were 

immersed in formalin saline solution ,once fixed ,samples were dehydrated and 

embedded in paraffin wax at 56c .Finally were cut and into sections and stained with 

haematoxilin –eosinfor light microscopy examination  (Villena  et al . 2006  ). 

         Results and Discussion 

        Probiotics are considered as live administrated that promote health of the host 

including prevention or treatment against infections , lactose in tolerance cases , 

decrease of blood cholesterol and immunity modulation  (Villena, J et al. 2005 ).  

        The protective effect of heat –killed Lactobacillus acidophilus against Proteus 

mirabilis infection in swiss mice with age of 6 weeks was study .Heat-killed 

L.acidophilus  was injected  intraperitonally 7 days before challenge with vital P. 

mirabilis . 



        Survival of mice after intraperitonally infection with P.mirabilis was augmented 

in mice that had been pretreated with L.acidophilus 7 days earlier .Mice become 

resistant to infection with P.mirabilis after pretreated with L.acidophilus . 

    The results of the bacterial culture of the blood and tissues homogenates samples 

showed no growth only in one sample of blood culture . 

      Differential cell count of peritoneal leukocytes were studied consecutively after 

treatment with L.acidophilus , polymorphonuclear cells (especially neutrophils ) were 

characteristically increased in L.acidophilus treated mice in compare with untreated 

and control mice ( Fig.1).The results of inflammatory response in the urine showed 

inflammatory stimulation ,the number of leukocytes in the urine in the treated mice in 

compare with untreated and control mice .These findings are in several studies 

investigated the role of immune modulating probiotics in the control of microbial 

enterpathogens using rodent infection –challenge models (Hentges, D. J.1992  ) 

.Lactobacillus acidophilus exhibits resistance to gastric acid , bile and pancreatin. It 

protects the intestinal environment of human and contains more than 20 know 

peptidase  (Vahjin, W. et al .2007 ).  

 

                                                 Days 

Fig 1. . Number of  peritoneal Leukocytes in mice treated with Lb. acidophilus 

     Villena et al(Villena, J. et al. 2005 ) showed that the administration of yoghurt to 

young mice enhance the phagocytic activity of alveolar macrophage . 

Lactobacillus casie was reported to induce both secretory immune response and to 

protect against enteric infections in well-nourished and malnourished mice (Gauffin 

Cano,p.; and Perdigon,G. 2003  ) . 

       Adminstration of L.casie protect the respiratory mucosa against pathogen and 

enhances the phagocytic activity of macrophages (Alvarez, S. et al .2003 ) . 

    There is evident to suggest that the probiotics increasing or improving the 

phagocytosis as well as increasing the protection of T-lymphocytes and natural killer 

cells, an observation thought to be in part due to the regulation of cytokine 

function(Reid G. et al.2003 ). 
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       Others investigators showed that the lactobacillus protects the vagina from 

colonization of uropathogens  by competition for the adhesion receptors , competition 

for nutrients , and production of antimicrobial substances ( H2O2,lactic acid, 

bactericins , and bacteriocin –like substances ) (Pelletier,etal.1997). Other studies 

showed that Lactobacillus salivarius inhibit the growth of Helicobacter pylori   in 

invitro by mechanism involving lactic acid secretion (Ryan, K.A.etal.2008) . However 

production of bacteriocin  was identified as the mechanism whereby L. salivarius 

eliminated Listeria monocytogenes in a murine model , providing the first definitive 

mechanism for anti-infective activity of probiotic bacterium in invivo 

(Corr,S.C.etal.2007 ).  Histopathological changes of the sectioned tissues ( kidney , 

liver , spleen ) showed that the changes in the treated mice were simple sings in 

compare with untreated and control mice . histological examination of the kidney 

from treated mice showed that the kidney look like normal appearance of the 

histological structure of the glomeruli and renal tubules (Fig. 2,3) in compare with 

normal tissue of the control group mice (Fig.4). 

 

Fig.2. Kidney of treated mice (5 day after infection) 

 

Fig.3. Kidney of treated mice (10 day after infection ) 



 

Fig.4.Kidney of normal mice ( control) 

       While the changes in the untreated mice kidney showed degenerative changes of 

the epithelial lining of the renal tubules ( Fig. 5,6) . 

 

 

Fig.5. Kidney of untreated mice (2 day after infection ) 

 

Fig.6. Kidney of untreated mice (5 day after infection ) 



     On the other hand the changes in the spleen of the treated mice showed normal 

appearance in the white and red pulp ( Fig. 7,8) which are the same structure in the 

control mice (Fig. 9) . 

 

Fig.7. Spleen of treated mice (5 day after infection) 

 

 

Fig.8.  Spleen of treated mice (10 day after infection) 

 

Fig.9.  Spleen of normal mice (control) 



      The spleen of the untreated mice characterizing by the follicular hyperplasia with 

widding of the white pulp ( Fig. 10,11). 

 

Fig.10.  Spleen of untreated mice (2 day after infection) 

 

 

Fig.11 Spleen of treated mice (5 day after infection) 

     The results of the liver histological changes showed that the changes were simple  

in the  treated and control mice( fig. 14) in compare with untreated mice ,which 

showed that there is marked degeneration and necrosis of the hepatocytes ,especially 

around central vein , with mild inflammatory cells infiltration( Fig. 12,13)  . 



 

Fig.12.Liver of treated mice ( 5 day after infection ) 

 

Fig.13.Liver of untreated mice ( 2 day after infection ) 

 

Fig.14.Liver of treated mice ( 5 day after infection ) 

      The histopathological findings were less pronounced in the treated mice , refered 

to less susceptibility to infection by improving the immune status . 



       Lactobacilli can directly promote the gut mucosal barrier by the stimulation of the 

immune system(perdigon et al. 1998)  

       Some authors have reported that the immune system stimulation exerted by the 

LAB used in yoghurt production would allow the maintenance of an improved 

resistant against pathogens (Erickson KL and Hubbard NE.2000 ).  
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 خدام المعزز الحيويالتأثيرات الوقائية الناتجة من است

 Lactobacillus acidophilus      ضد التهابات المجاري البولية المتسببة عن بكترياProteus   mirabilis 

 داخل الجسم الحي

 

 د. علي حسين علوان

 العراق /مدرس/ قسم علوم الحياة / كلية العلوم / الجامعة المستنصرية / بغداد

 

 الخلاصة

 



ضد اصابات الجهاز   Lactobacilluls acidophilusثير الوقائي لبكتريا المعزز الحيوي تم دراسة التأ        

, وذلك بتحضير عالق البكتريا المقتولة    Proteus mirabilisختبرية المتسببة عن بكتريا مالبولي في الفئران ال

 .  Lactobacilluls acidophilusبالحرارة لبكتريا المعزز الحيوي 

حيوان مختبري , ضمت المجموعة الاولى خمس حيوانات  غير معاملة ,  31راسة استخدام تضمنت الد   

,   Lactobacilluls acidophilus المجموعة الثانية احتوت خمس حيوانات عوملت ببكتريا المعززالحيوي

( مل o.5اضافة الى مجموعة السيطرة التي ضمت حيوانان .حقنت المجموعة الثانية على مدى خمسة ايام ب )

 Proteusمل من بكتريا  0.2قبل اصابتها ب  L.acidophillusمن عالق الخلايا المقتولة بالحرارة لبكتريا 

mirabilis (
8
 / خلية لكل مل( .31 

عند حيوانات المجموعة الثانية , فيما Proteus mirabilis اظهرت النتائج عدم تطور الاصابة ببكتريا      

ظ في حيونات المجموعة الاولى غير المعاملةبعالق بكتريا المعزز الحيوي   من تطورت الاصابة بشكل ملحو

على الاوساط الزرعية لنماذج الدم والانسجة المأخوذة  Proteus mirabilisخلال  عدم ملاحظة  نمو لبكتريا 

 من الحيوانات المعاملة .

عدد الخلايا وبشكل خاص الخلايا العدلة  اظهرت  نتائج العد التفريقي لخلايا الدم البيضاء  حدوث زيادة في 

Neutrophils   في جميع النتائج التي فحصت . من جانب اخر اظهرت نتائج دراسة المقاطع النسيجية للحيوانات

المعاملة وغير المعاملة حصول تغيرات نسيجية ملحوظة بالنسبة للحيوانات غير المعاملة بعالق بكتريا المعزز 

 انات المعاملة والتي كانت تغيرات بسيطة .الحيوي مقارنة بالحيو

 

 

 

 

 

 

 

 

 

 

 


