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Abstract 

Current study included four parts: the first part is the isolation and identification 4 isolates of  

Proteus mirabilis from 45 different samples include 20  samples of  urine, 15 samples of  feces 

, 10 samples from ear infection. These isolates were identified by morphological examination 

and biochemical tests and API20 E system .The second part was the isolation and identification 

1 isolates of E. coli O157 H7 from 33 diarrheal infected animals, these isolates were identified 

by morphological examination , growing on selective media  such as( sorbitol  MacConkey agar 

and CHROMagar ) ,biochemical tests  and by  latex agglutination test. In the third part  of this 

study, lipopolysaccharide (LPS) was extracted from Proteus mirabilis  by using hot phenol 

method  ,and after that  crude extracted  LPS purified  by gel filtration chromatography using  

Sepharose  CL-6B gel . And the yield was (180) mg LPS from 26 g from  dry weight cell of P. 

mirabilis. chemical analysis of LPS in 1 ml of crud and partial purified LPS showed that the 

carbohydrate percentages were (3.23, 5.92) % respectively ,while protein percentage were 

(0.53, 0.38) % respectively. The fourth part of this study ,determination antibacterial activity of 

LPS extracted from Proteus mirabilis in different concentration ( 

700,800,900,1000,1100,1200) µg /ml against E.coli O157 H7, the mean of inhibitory zone 

diameter were (27.33 , 30 , 31.33 , 32 , 34 , 37) respectively .The present study provides 

evidence antibacterial effect of LPS extracted from Proteus mirabilis on the E.coli O157 H7 

isolated from diarrheal infected animals. This study was conducted in University of Diyala   / 
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Collage of Veterinary medicine / Department of microbiology  and in Razi Center for Research 

and production of personal medical issue, from the period (1/11/2015 to 1/4/2016).  

Aims of study :Study the effect of purified Lipopolysaccharide of Proteus mirabilis as an 

antimicrobial agent On pathogenic Escherichia coli isolated from diarrhea infection in vitro. 

Key words : Proteus mirabilis , E.coli O157 H7, lipopolysaccharide 

 

دراسة التأثير التثبيطي لمتعدد السكريد الشحمي على بكتريا الاشريشية القولونية الممرضة المعزولة 

 من حالات الاسهال في الحيوانات

عبداللهاسماء حمودي و   شيماء جبار حسون  

العراق -جامعة بغداد  -كلية الطب البيطري  -اء المجهرية يفرع الاح  

 الخلاصة

   Proteus mirabilisمن بكتريا  عزلات اسبعة  تشممصي  عزل المةوس الأ ل :تضممم ا الدسا ممة الةالية  ةسبعة مةا س 

 .الاذن اصمابات من عي ات 52 البراز، من عي ة 54 عي ة من الادساس، 02 مصتلفة تتضممن عي ة 54 من عليها الةصمول تم

شكلي الفة  على بالاعتماد شصصا العزلات  هذه  الثاني المةوس اما20 .الابي نظام  على البيوكيما ية  الفةوصات ال

 العجول  من عي ة ) ثلاثون ثلاثة (منE. coli O157:H7بكتريا  من  احدة عزلة  تشممصي  عزل تضمممن الدسا ممة من

 Proteusبكتريا من الشمممةمي السمممكريد عديد ا مممتصلا  فتضممممن الدسا مممة من الثالث المةوس ةما. بالإ مممهال المصمممابة

mirabilis  السمميفاس   هلام با ممتصدام الهلامي الترشممي  كر ماتوكرافيا بو مما ة جزئيا نقى ثم السمما ن الفي ول بطريقة 

-0.38التوالي في حين كانا نسبة البر تين )( على 3.23-5.92 الم قى ) الصام المستصل  في الكربوهيدسات نسبة  بلغا

 E. coli O157،اما المةوس الرابع شمل دسا ة مدى فعالية عديد السكريد الشةمي كمضاد بكتيري ضد بكتريا  ( 0.53%

H7  ( ممميممكممر لممرامتمممممل  كممممانمممما مممعممممدل ا ممطمممماس الممتممثممبممميممم  0228,228122852228552285022 بممممالممتممراكمميممز )

 الشمممةمي السمممكريد عديد مسمممتصل  فعالية مدى اظهرت الدسا مممة لى التوالي. هذه(ملم ع00.77872875.77870875870)

.    تم اجراء هذه الدسا ة جامعة العجول المصابة بالإ هال من المعز لة E .coli O157 :H7بكتريا  ضد بكتيري كمضاد

ة) شمممممممصصمممممممية الطبية من الفترديالى تكلية الطب البيطريتمصتبر البكتريولوجي    مركز الرازي للبةوث  انتاج العدد ال

 (0252ت5ت5الى  0254ت55ت5
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كمضمماد بكتيري   proteus mirabilisدسا ممة تاثير عديد السممكريد الشممةمي المسممتصل  من بكتريا  الهدف من الدراسةةة 

 العجول المصابة بالإ هال في المصتبر . من المعز لة E .coli O157 :H7ضد بكتريا  

 الرائعة ،الاشريشيا القولونية ال زفية ،عديد السكريد الشةميالمتقلبة   الكلمات المفتاحية 

 

Introduction 

The genus Proteus is a member of the family Enterobacteriaecae ,there are currently four 

recognized species of Proteus : P. mirabilis, P. penneri , P. vulgaris, and P. myxofaciens , from 

these species P. mirabilis is most often isolated from clinical infections, opportunistic infections 

(33). Proteus mirabilis has very simple nutritional requirements and presents in different natural 

source like soil, water and both of human and animal intestinal tract, often found as free-living 

organisms , its expresses several virulence factor such as production of urease and hemolysine, 

movement in waves (swarming) and the production of endotoxin (34). Lipopolysaccharide 

(LPS) molecules localized on the outer leaflet of the outer membrane constitute the major 

surface component of the Gram-negative bacterial cell envelope and it is an important virulence 

factor for both human and animal health (5). LPS is typically composed of three distinct regions: 

lipid A (endotoxic principle and anchoring molecule in the OM), a core oligosaccharide, and 

O-antigen  Currently ,microbial LPS has received considerable consideration to their 

therapeutic uses of LPS against infection ( 36) . More interestingly some LPS could be plausible 

candidates to be developed into useful drugs for many diseases such as allergic illness, 

inflammatory bowel disease and demyelinizing pathology of CNS (35). The most important 

cause of diarrhea is E. coli , distribution of E. coli in the environment is determined by its 

presence in the bowel of human and animal, polysaccharide (highly variable O-antigenic 

polysaccharide consisting of repeating units) ,commonly, the basic structure of the LPS is 

similar however ,there is extensive variations in their chemical structures depending on 

bacterial genera, species and strains (36). 
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Material and method 

  Samples collection for isolate Proteus mirabilis :- 

Samples were collected from suspected cases of cow suffering from different infection of both 

sexes in Baqubah city. The total 45 samples were collected in this study from period (October 

2015 to February 2016).Which include 20 urine samples , 15 fecal samples , 10 samples from 

ear infection. Urine samples put in a sterile test tube and transfer to laboratory in less than two 

hours for examination (10) and other samples placed in a sterile test tube  contain 5 ml of a 

sterile nutrient broth and put in ice box for bacteriological examination (11).  

Isolation and identification of Proteus mirabilis: 

The primary identification of the  suspected isolates was done by biochemical tests and growing 

on selective media ,as well as by microscopical examination  by using Gram stain ,the second 

step of identification was performed by using API 20 E system. 

Sample collection for Isolation E. coli O157:H7 

Thirty three rectal  samples were collected from calves  suffering from severe diarrhea, for the 

period from the of (November  2015 to April 2016) in the province of baquabah city, samples 

were transferred directly without delay to the laboratory Bacteriological / University of Diyala 

/ College of veterinary medicine,   by Aimes transport medium . feces were examined within 2 

hours after sampling (12). 

Identification of E. coli O157 H7: 

Different biochemical methods were used for identification of E.coli growth while the special 

growth color in CHROMagar and sorbitol macCaonky agars with cefixime potassium tellurite 

(SMA-CT)  were used for identification of E.coli O :157 H7 strain,also identified by latex 

agglutination test  .( 13). 
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Extraction  and purification of Lipopolysaccharide from Proteus mirabilis: 

Preparation of bacterial cells : 

The selected bacterial isolate was cultured on brain heart infusion agar medium incubated 

overnight at 37◦C. Bacterial colonies were harvested. The cells were washed three times with 

PBS, then  precipitated by cooling centrifuge at 3000 rpm/min for 15 min at 4˚C .The cells were 

dried by cooled acetone at 4˚C with ratio of 1:10 (14). after that 26g of dried cells were obtained. 

Then destruction of the bacterial cell by enzymes  according to( 23)                                                                                                              

Lipopolysaccharide extraction:- 

Extraction  of LPS from Proteus mirabilis was done by the hot phenol-water method  

(15),Overheat suspension record in the previous step to the point (70) cº in a water bath for 5 

minutes.  Added to an equal volume of solution 90% phenol 70ºC in a water bath. The mixture  

is  put on a magnetic stirrer at a constant temperature at 70 ° C for 15 minutes. Put the mixture 

directly in the ice path  for  cooling the mixture. Centrifugation the mixture  in cool centrifuge 

at 10000 rpm/min for 30 min, it was observed four separated  phases arranged from top to 

bottom, (Aqueous phase , Interphase, phenolic phase and Sediment).The aqueous  phase 

obtained were dialyzed against distilled water using a dialysis tube for a period of 4 days with 

the renewal of distilled water every day to the distinctive smell of phenol disappeared. 

Partial Purification of LPS by gel filtration chromatography. 

The preparation of  Sepharose  Cl -6B gel was done according to the    manufacturer company 

instructions. PBS with pH 7.2 (0.1)M was used to be washed, vacuum pump was used for 

degassed. The gel was  poured slowly and carefully to prevent air bubbles formation into a 

column with dimension of (2.5 *80 cm), equilibration of column was performed with PBS PH 

7.2 with flow of columns were 5 ml per 5 minutes. The dialyzed LPS were poured slowly on 

the column , and eluted with PBS .The collection of fractions of 5 ml per tube were performed 

.The optical density was measured to each collected fraction at 280 nm to estimate the quantity 
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of total protein in the fractions (16), while at 490 nm to estimate the carbohydrate quantity 

according to phenol-sulfuric acid method (17). 

In–vitro Activity of (lipopolysaccharide) extracts as Antibacterial:-  

six concentration from lipopolysaccharide extracts repared(700,800,900,1000,1100,1200 µg 

/ml) The antibacterial activity of lipopolysaccharide extract were determined  by agar diffusion 

method according to (32). seeded petri plates containing Twenty five ml of sterile Muller –

Hinton agar with E. coli O157H7 after adjusted final inoculums of  E.coli O157 H7 to  

approximately 1.5 x10 ^8 (CFU)/ml, by comparison with the 0.5 McFarland standards tube 

(by swab dipped in broth of E. coli O157 H7).  Cut wells  have (6mm)  in diameter in agar  by 

using a sterile Pasteur pipette and removed the agar discs by a sterile forceps, after that filled 

wells with 0.1ml of each concentration of  lipopolysaccharide extracts, filled one of the wells 

with distilled water as a control . The plates were then incubated in the (upright position( to 

keep the LPS  extract in the wells at 37 o C for 24 hours. Measured  inhibition zone diameter 

formed around each well  assessment  the  antibacterial activity of LPS . 

 

Results 

The results of the present study showed obtaining of 4 isolates belong to Proteus mirabilis out 

of total 45 samples included  3 isolates obtained from urine, one  isolate from fecal samples. 

The Proteus mirabilis isolates were identified depending upon culture characteristics which 

appears (swarming phenomena),microscopic examination , biochemical tests and API 20 E 

system .  The result of isolation E.coli O157 H7 in the present study shows obtained one isolates 

out of  33  diarrheal infected calves, The diagnosis based on Culture characteristics on selective 

media sorbitol macConkey agar plus cefixime potassium tellurite (SMAC-CT), which appeared 

as colorless due to non-ability to ferment sorbitol  culturing on chromo agar which Typical E. 

coli O157:H7colonies appeared as mauve color on Chromo agar while other bacteria appeared 

as blue colonies (20),biochemical tests and also confirmed by agglutination test.     
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According to the hot phenol-water method the extraction of  LPS was done . Chemical 

characterizations of the crude endotoxin extracted from Proteus mirabilis were performed by 

estimating the carbohydrate contents according to (17) depending on the standard curve of 

glucose, and estimating the protein contents according [18] depending on the standard curve of 

bovine serum albumin. The crude LPS was partially purified by gel filtration chromatography 

using Sepharose  CL-6B gel which is very effective in the separation of great molecular weight 

protein and complex sugar. Aliquot of 180 mg of partial purified LPS were obtained.  The (52) 

collected fractions were first evaluated for the determination of protein by reading the 

absorbance of each fraction at (280) nm as suggested by (16). After that, each fraction was 

processed by a method of phenol-sulphuric acid (17) to determine carbohydrate content, and 

then the absorbance was read at a wave length of 490 nm. The relationship between absorbency 

and fraction number of each component (protein and carbohydrate) was drawn Fig (1).  

 

Figure (1) shows relationship between absorbency and fraction number of each 

component (protein and carbohydrate) . 
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The figure (1) demonstrates that at 490 nm one peak was observed for carbohydrate. This peak 

contain protein components linked with LPS and difficult to separation from it as show in figure 

(1)  .The percentage of  carbohydrate and protein in  crud and partial purified LPS  was  

determined as showed in table (1)                                                                                                                                     

Table (1): Amount of carbohydrates, protein in the crude extract and partial  

purified LPS 

Protein% Carbohydrate % LPS 

0.53 3.23  crude 

0.38 5.92 purified 
 

The antibacterial activity assay of LPS extract of Proteus mirabilis were done against E. coli 

O157 H7 isolates. Antibacterial activity of LPS at different concentration 

(700,800,900,1000,1100,1200) µg /ml were evaluated by measuring the diameters of zones of 

growth inhibition on bacterial strain and the results are presented as shown in table (2) and 

figures (2). 

Table (2)the inhibition zone diameter for different concentration of lipopolysaccharide 

extract against E. coli O157:H7 by agar well diffusion method. 

Means  

 

Size of inhibition zone diameter for 

three replicated (mm) 

Concentration 

Ug/ml 

27.33 27 27 28 700 

30 31 30 29 800 

31.33 33 31 30 900 

32 33 31 32 1000 

34 35 33 34 1100 

37 

 

37 36 38 1200 

0 0 0 0 Control (D.W) 
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Figure (2): The inhibition zone diameter for different concentration of LPS extract 

against E .coli O157 H7 by agar well diffusion method. 

 

Discussion 

Proteus mirabilis  rich sources of isolation from human and animal ,these finding well agree 

with  those of (21),who recorded A total of 500 bacterial isolates were collected from different  

sources of  human and animals, From a total of 70 Proteus isolates, 62 were identified as 

Proteus mirabilis and also agreement with (27) who was isolate 9 (23.1%) of proteus mirabilis 

from  cows` urin samples.  From results provided that E.coli O157 H7 found in  diarrheal 

infected  calves , the same reported by (22)  Who that isolate 32 E. coli O157:H7 isolates 4 

isolated from diarrheic calves and 28from non diarrheic calves and also agree with(28) who 

found that E.coli O157 H7 performed 1.3% of calves' fecal samples . The basic method for LPS 

extraction found by Westphalia, and still the most frequent procedure employed for LPS 
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extraction. Digestive enzymes have been used to reduce the level of contaminated proteins and  

nucleic  acid in the extracted LPS .As the  Ultra centrifuged alone is not enough to remove 

contaminants and get LPS Pure and free of contaminants(24) . We note that carbohydrate 

percentage in partial purified LPS was 3.23% while in crude extract was 5.92%. This evidence 

of the removing of some cellular components that contaminated LPS extraction and raised 

purity of LPS [25]. These result agreement with(26) that recorded the percentage of 

carbohydrate of proteus strain between (2.7-6.1)% and differs from other researches (29) were  

obtained 12-18% carbohydrate from partially purified LPS, The present finding protein 

percentage in the crude and partially purified LPS of local P.mirabilis was (0.53 %and 0.38%) 

respectively these finding constitute with (26) that recorded the percentage of protein of proteus 

strain between (0.4-1.8)%. while  differs from that recorded by (19), who demonstrated that the 

protein percentage in the partially purified LPS of local P. aeruginosa isolate was(2%) The 

differences in the protein and carbohydrate percentages in the purified LPS may be related to 

the differences in the bacterial strains and their content of LPS, the differences in the methods 

used in extraction and purification of LPS and the experiments circumstances The current  

results revealed that the maximum susceptibility was associated with increasing concentration 

of LPS extract (mg /ml) ,this Inhibitory effect of these extracts may be due to LPS extract as  

immune modulators  which stimulating the immune system and thus in the killing of these 

bacteria and limit the spread it . and also contain the effective compounds affect forward growth 

of  bacteria,( 30)mentioned that In vitro where is LPS extracts of gram negative bacteria that 

have ability to increase the functional and metabolic efficiency of phagocytosis in macrophages 

operations and kill germs ,these result agreement with (31) who showed that the 

lipopolysaccharide investigated had possesses a marked inhibitory effect, at different 

concentration on growth of the of Leishmania tropica in-vitro, that cause cutaneous 

leishmaniasis lesions.  

 

http://www.djps.uodiyala.edu.iq/pages?id=146


 

    

                   Study the inhibitory effect of purified lipopolysaccharide extracted 

 From  proteus mirabilis on e.coli o157 h7 isolate from diarrheal infected animals  

Shaimaa Jabbar Al- Azawy       and       Asmaa Hamoody Abdullah 

 

 

292 
Vol: 13 No:2 , April 2017 

DOI: http://dx.doi.org/10.24237/djps.1302.230B 
     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

References 

1. Armbruster, C. E. and Mobley, H. L. (2012). Merging mythology and morphology: 

the multifaceted lifestyle of Proteus mirabilis. Nature Reviews Microbiology. 10(11), 

pp: 743-754. 

2.  Brooks,G.F.,Bute l.,J.S. and Morse , S .A (2007). Proteus in :Jawetz ,Melenik and 

Adelbergs Medical Microbiology.(21st)ed.Middle East ed.Beirut.Lebanon.Chapter 16. 

3.  Manos, J. and Belas, R.(2006). The Genera Proteus, Providencia, and Morganella. In 

Dworkin, M.; Falkow, S.; Rodenberg, E.; Schleifer, K. and Stackebrandt, E. (ed.) The 

Prokaryotes A handbook on the biology of bacteria, 3rd ed. Springer Science+Business 

Media, LLC. Singapore. 

4.  Sosa, V. , Schlapp, G. and Zunino, P. (2006). Proteus mirabilis isolates of different 

origins do not show correlation with virulence attributes and can colonize the urinary 

tract of mice. Microbiol. 152:2149-2157. 

5.  Lukasiewicz, J., Jachymek, W., Niedziela, T., Kenne, L. and Lugowski, C. (2010). 

Structural analysis of the lipid A isolated from Hafnia alvei 32 and PCM 1192 

lipopolysaccharides. Journal of Lipid Research. 51(3), pp: 564-574. 

6.  Salton, M. R. J. and  Kim, K. S. (2000). Bacterial structures In: Medical 

Microbiology. Chap. (2). Pp. 1-19 (Internet). 

7.  Rittig, M.G., Kaufmann, A., Robins, A., Shaw, B., Sprenger, H., Gemsa, D., 

Foulongne, V. and Rouot , B. D. J. (2003). "Smooth and rough lipopolysaccharide 

phenotypes of Brucella induce different intracellular trafficking and 

cytokine/chemokine release in human monocytes". J. Leukoc. Biol. 74 (6): 1045–55. 

8.  Gorbet, M. B. and Sefton, M.V.(2006). Endotoxin: The uninvited guest. Biomaterials 

26:6811-681. 

9.  Pinto, T.J.A., Kaneko, T.M. and Ohara, M.T.( 2000). Controle Biológico de 

Qualidade de Produtos Farmacêuticos Correlatos e Cosméticos. In: Atheneu Editor. 

Pyrogens, São Paulo, p: 167- 200. 

http://www.djps.uodiyala.edu.iq/pages?id=146


 

    

                   Study the inhibitory effect of purified lipopolysaccharide extracted 

 From  proteus mirabilis on e.coli o157 h7 isolate from diarrheal infected animals  

Shaimaa Jabbar Al- Azawy       and       Asmaa Hamoody Abdullah 

 

 

293 
Vol: 13 No:2 , April 2017 

DOI: http://dx.doi.org/10.24237/djps.1302.230B 
     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

10.  Atlas, R.M., Brown, A.E. and Parks , L.C. (1995) Laboratory Manual of 

Experimental Microbiology . Mosby-Year Book , Inc.             

11.  Quinn, B.K. M., Carter, M.E. , Donnelly, W.J.C. and Leonard, F.C. (2002). 

Veterinary microbiology and microbial disease Black well Science, Oxford  

12.  De Boer, A.E. Heuvelink (2000).Methods for detection and isolation of shiga toxin 

producing Escherichia coli .J Appl Microbiol, 88 pp. 133–143 

13.  Khanjar, A.F. and Alwan, M.J.(2014).Genotypic Study of Escherichia coli O157:H7 

Isolated from Stool Samples of Humans and Cattle. International Journal of Advanced 

Research Volume 2, Issue 6, 204-212 

14.  Johnson, D.M. and Perry, M.B. (1976). Improved techniques for the preparation of 

bacterial lipopolysaccharides. Can. J. Microbial . 22: 29-34. 

15.  Westphal, O. , Luderitz, O. , Eichenberg, E. and Keiderling, W. (1952). Bacterial 

lipopolysaccharid: Extraction with phenol-water and further application of the 

procedure Methods Carbohydrate Chemo. 5 : 83-91. 

16.  Bruck, C. , Portetelle , D., Jlineur, C. and Bollen, A. (1982). One-step purification 

of mouse monoclonal antibodies from ascetic fluid by DEAE affinity gel blue 

chromatography. J. Immunal. Methods. 53:313-19. 

17.  Dubois, N., Cilles, K.A., Hamilton, J.K., Rebers, P.A and Smith, F.(1956). 

Colorimetric methods for detection of sugars and related substances. Anal. Chem. 28(3) 

: 350- 56. 

18.  Bradford, M. M. (1976).A rapid and sensitive method for the quantitation of 

microgram quantities of protein utilizing the principle of protein dye – binding 

.Anal.Biochem.72:248-254. 

19.  Al-azzawi, R. H. M. (1998). Extraction and partial purification of the local 

Pseudomonas aeruginosa lipopolysaccharide. M.Sc. Thesis. College of 

Science/University of Baghdad. 

 

http://www.djps.uodiyala.edu.iq/pages?id=146


 

    

                   Study the inhibitory effect of purified lipopolysaccharide extracted 

 From  proteus mirabilis on e.coli o157 h7 isolate from diarrheal infected animals  

Shaimaa Jabbar Al- Azawy       and       Asmaa Hamoody Abdullah 

 

 

294 
Vol: 13 No:2 , April 2017 

DOI: http://dx.doi.org/10.24237/djps.1302.230B 
     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

20.  Chow ,V.T.K. , Inglis, T.J.J. , Peng-Song, K. (2006). Diagnostic clinical 

microbiology. In: L. Y. Kun (Ed.): Microbial biotechnology. World Scientific 

Publishing Co. Pte. Ltd., Singapore. Pp. 539–593. 

21.  El-Sokkary, M. A. , Aabed, R. and Barwa, R.(2015).Identification, antibiotic 

resistance and distribution of different classes of integrons among proteus species 

isolated from different sources in Dakahleia and Damietta Egyptian Governorates .Vol. 

9(19), pp. 1312-1321 

22.  Mohammed ,A.H., Afaf A. Y.  (2015). Detection of stx1 and stx2 virulence genes 

from Escherichia coli O157:H7 isolated from calves by PCR assay. Int. J. Adv. Res. 

Biol. Sci. 2(11): 324–329. 

23.  Jonsen, K. G. and Perry, M. B. (1976). Improved techeniques for the Preparation of 

bacterial Lipopolysaccharide . Can. J. Microbiol. 22:29-34. 

24.  Moreno, E., Pith, H. W., Jones, L. M. ,Schurig, G. G. and Berman, D. T. 

(1979).Purification and Charactrization of smooth and rought Lipopolysaccharide from 

Broucella abortus .J. Bacteriol. 138 [2]:361- 369 

25.  Nema, S. and Ludwig, J. D. (2010). Pharmaceutical Dosage Forms-Parenteral 

Medications: Volume 2: Formulation and Packaging (Vol. 2). Facility Design, 

Sterilization and Processing. 

26.  Amona, K.; Fujita, M.& Suto, T. (1993). Chemical properties of lipopolysachorides 

from spotted fever group Rickettsiae and their common antigenicity with 

lipopolysaccharicles from protues species. Infect. Immun. 61(10): 4350-55. 

27.  Adenike A. O. O.; Abosede O. F. and Victoria A. A.(2010). Microbial evaluation 

and public health implications of urine as alternative therapy in clinical pediatric cases: 

health implication of urine therapy. Pan Afr Med J. 5: 12. 

28.  Jan M. S.; Jerry R. G.; Richard D. O.;Randall K. P.; Doreene R. H.; Lalit K. B.and 

John C. G..(2000). Results of a longitudinal study of the prevalence of Escherichia coli 

O157:H7 on cow-calf farms. AJVR, Vol 61, No. 11, 

http://www.djps.uodiyala.edu.iq/pages?id=146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ogunshe%20AA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ogunshe%20AA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fawole%20AO%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ajayi%20VA%5Bauth%5D


 

    

                   Study the inhibitory effect of purified lipopolysaccharide extracted 

 From  proteus mirabilis on e.coli o157 h7 isolate from diarrheal infected animals  

Shaimaa Jabbar Al- Azawy       and       Asmaa Hamoody Abdullah 

 

 

295 
Vol: 13 No:2 , April 2017 

DOI: http://dx.doi.org/10.24237/djps.1302.230B 
     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

 

29.  Horton, D.;Rodemeyer, G. and Haskell, T. H. (1977). Analytical characterization of 

lipopolysaccharide antigens from seven strains of Pseudomonas aeruginosa. Carb. 

Res., 55: 35-47. 

30.  Ulevitch R. J.(2003) Regulation of receptor dependent activation of the innate immune 

response. J. Infect .Dis., 187 (2) , 351-351. 

31.  Al-Hamairy ,A.K.(2016). Effect of Lipopolysaccharide extracted from Escherichia 

coli on the growth and development of promastigote of Leishmania tropica (In vitro 

study). International Journal of PharmTech Research,9(4),pp 377-386. 

32.  Kavanagh, F. (1972). Analytical Microbiology. F. Kavanagh (ED), Vol:II, Academic 

press, New York, and London, Pp. 11. 

33.  Rather, P.N. (2005) Swarmer Cell Differentiation in Proteus mirabilis. Appl. 

Microbiol. Biotechnol., 7, 1065-1073.  

34.  Nucleo, E.; Fugazza, G.; Migliavacca, R.; Spalla, M.; Comelli, M.; Pagani, L. and 

Debiaggi, M. (2010).Differences in biofilm formation and aggregative adherence 

between beta-lactam susceptible and beta-lactamases producing P. mirabilis clinical 

isolates. New Microbiol. ,33(1):37-45.  

35.  Matera, G.; Quirino, A.; Lamberti, A.G.; Focà, A. and Liberto, M.C.(2011). 

Bartonellae: stealthy pathogens or novel drugs factories. Biochemistry. 76(9):1073–

1074.Medical .Clinic. , 570-0078, Japan.  

36.  Maaetoft-Udsen, K.; Vynne, N.; Heegaard, P.M.; Gram, L. and Frøkiær, H. 

(2013). "Pseudoalteromonas strains are potent immunomodulators owing to low-

stimulatory LPS", J .Innate. Immun .,vol. 19, no. 2, pp. 160-173.  

37.  Trent, M.S.; Stead, C.M.; Tran, A.X. and Hankins, J.V. (2006) Diversity of 

endotoxin and its impact on pathogenesis. J.Endotoxin Res., 12,205.223.  

 

 

http://www.djps.uodiyala.edu.iq/pages?id=146

