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Abstract 

This study included the investigation of the ability of some gram positive and gram negative bacterial species 

to produce viscous layer which play a role in biofilm formation and complication of pathogenic infections and 

resistance to antibiotic therapy. 

Forty five bacterial isolates were used in this study, they include: Escherichia coli(13 isolates), 

Staphylococcus aureus(10 isolates), Acintobacter baummanni (10 isolates), Klebsiella pneumonia (7 isolates) and 

Enterobacter aerogines (5 isolates). 

Two methods were used to detect biofilm production which include: Congo red agar medium (CRA) and 

Microtiter (MTP) method. 

The results showed that Microtiter plate method was more sensitive for slime layer detection as the rate of 

production was 48.88% from all isolates as compared with 42.22% positive results in Congo red agar method. 

There are clear differences in moderate and negative results for both methods. 

Also study resistance isolates to antibiotics, The results showed that   

all isolates were 100% sensitive to Imipenem and Amikacin, while the isolates were resistance 28.8% to 

Tobramycin,  whereas Norfloxacin resistance was only by Acintobacter baummanni, with 22.2%, While the ratio 

of resistant of isolates to gentamicin was 31.1%. 

 

 Lactobacillus acidophilus

 ختبم علي عبيد

 , قسن علوم الحيبة الجبهعت الوستنصريت, كليت العلوم

 

                   

               45   

 Escherichia coli13 Staphylococcus aureus10Acintobacter baummanni10

Klebsiella pneumoniae 7 Enterobacter aerogines5         

       Congo red agar (CRA) (MTP) Microtiter  

(MTP) Microtiter                %48.88 

ARTICLE INFO 

Submission date:31/1/2019 

Acceptance date: 29/4/2019 

Publication date: 29/5/2019 

72 

mailto:khitamalkhezali@uomustansiriyah.edu.iq


Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

 (CRA) Congo red agar    %42.22          

. 

100

Imipenem AmikacinTobramycin28.8 Norfloxacin

Acintobacter baummanni22.2 Gentamicin31.1

Lactobacillus acidophilus24-7

 CRAMicrotiter Lactobacillus acidophilus: الكلمات الدالة

Biofilm[1][2]

EPSExopolysccharide 

DNA(Surfactants)

[3]Matrix)Polysacchride[4] 

(BiomassEPS

polymeric substances  Extracellular 

amyloids FimbriaePili

Flagellae[5]

[6]

Antimicrobial 

Biofilm  [7]

pH 

[8]

Auto inducers

Quorum) sensing [9][10]

[11]

Biofilm 

 [12]

[10]

Biofilm[13]

[1][14]

P. aeruginosa

Adhesion

Probiotic[15]

73 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

Lactobacillus Fermented foods

Gastrointestinal tract

[16]

Probiotics

Lactobacillus spp.

  Lactobacillus spp. 

[17]  

Bacteriocines

Biosurfactants

[18]

ProbioticsCompetitive exclusion

Probiotics[19]

Lactobacillus acidophilusProbiotics

[20]

[21]

Lactobacillus acidophilus

  

    45            /  /

20172018       

    [22]  :Escherichia coli13Staphylococcus 

aureus10Acintobacter baummanni10Klebsiella pneumoniae7Enterobacter 

aerogines5

2437

1(CRA) Congo red agar medium    BHIA) Brain Heart Infusion Agar52

 36    0.8         BHIA CR

      BHIA °50     CR[23]

2:(MTP) Microtiter   (MTP) Microtiter flat bottom   96 

BHIB) Brain Heart Infusion Broth   pH7.2       

 Crystal violet 0.1  95  [24]

3Man-Regosa Sharpe (MRS)Lactobacillus acidophilus

4Muller Hinton agar

 :   (CRA) Congo Red Agar Medium

.(MTP) Microtiter plate method 

 

74 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

CRA

       Congo Red Agar MediumCRA   37   24  

              

    (Strong positive)         Weak or 

Moderate)    (Negative   

  [10]

 Microtiter plate method: (MTP)

BHIB) Brain Heart Infusion BrothAutoclave

Autoclave2 100 BHIB

180BHIB20200 

200

Microtiter plate24

Pipette3(phosphate buffer saline)  (200) 

phosphate buffer saline 15 

( Crystal violet 0.120020 (N.S.

200 15

95200200

LT-400)Microplate reader630 [24]

Biofilm

[25] [26]

 Muller Hinton agar[27]

Bioanulys(Turkey( AMC) Amoxicillin + Clavulanic 

acid(CIP )Ciprofloxacin(CN )Gentamicin ( NOR )Norfloxacin.(AM )Ampicillin   

       –    [27]   Diffution method   

  24   swab  5)     (Normal saline)     

(Vortex )         No.( 0.5)    (100 )      

   (Swab)     –         (15 – 10)   

       (5 -4 )       (37 )  ° (24 )  .  

    ]28[  5      ( AMC) Amoxicillin 

+ Clavulanic acid(CIP )Ciprofloxacin   (CN )Gentamicin ( NOR )Norfloxacin.(AM )Ampicillin

Lactobacillus acidophilus 

[29]5(Co23724 

Lactic acid bacteria filtrate

MRS Man-Regosa Sharpe %13724

[30] 6000 15

 PH=6.5NaOHSupernatant

Millipor filters0.22 Mm[31]

Well-diffusion

Well-diffusion [32]Lactobacillus 

acidophilus0.1

75 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

cork porer550

Lactobacillus acidophilus3724

MRS

 

Biofilm

1[25] [26]

1Biofilm

O.D 

<0.120 

0.240-0.120 

>0.240 

 

2BiofilmCRA

42.22Enterobacter aeroginesKlebsiella 

pneumonia  6.66 

Staphylococcus aureus51.11

AcinetobacterE. coli Staphylococcus aureus 1 234 5 67

2BiofilmCRAMTP

 CRA MTP العزلات

+ve Moderate -ve +ve Moderate -ve 

Enterobacter aerogines1 +   +   

Enterobacter aerogines 2 +   +   

Enterobacter aerogines 3 +    +  

Enterobacter aerogines 4 +    +  

Enterobacter aerogines 5 +   +   

Klebsiella pneumonia 1   +     + 

Klebsiella pneumonia 2 +     + 

Klebsiella pneumonia 3 +    +  

Klebsiella pneumonia 4 +     + 

Klebsiella pneumonia 5 +    +  

Klebsiella pneumonia 6 +    +  

Klebsiella pneumonia 7 +     + 

Acintobacter baummanni 1   +  +  

Acintobacter baummanni 2   + +   

Acintobacter baummanni 3   +  +  

Acintobacter baummanni 4   + +   

Acintobacter baummanni 5   + +   

Acintobacter baummanni 6   +  +  

Acintobacter baummanni 7   + +   

76 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

Acintobacter baummanni 8   +  +  

Acintobacter baummanni 9   + +   

Acintobacter baummanni 10   +  +  

Staphylococcus aureus 1 +   +   

Staphylococcus aureus 2 +   +   

Staphylococcus aureus 3  +  +   

Staphylococcus aureus 4 +   +   

Staphylococcus aureus 5   + +   

Staphylococcus aureus 6   +  +  

Staphylococcus aureus 7 +    +  

Staphylococcus aureus 8  +  +   

Staphylococcus aureus 9  +  +   

Staphylococcus aureus 10 +    +  

E.coli 1   + +   

E.coli 2   + +   

E.coli 3   + +   

E.coli 4 +    +  

E.coli 5 +     + 

E.coli 6   + +   

E.coli 7   +  +  

E.coli 8   +  +  

E.coli 9   + +   

E.coli 10   +  +  

E.coli 11   + +   

E.coli 12   + +   

E.coli 13   +   + 

 6 17 22 23 3 19 الوجووع = 45

 13.33 37.77 48.88 51.55 6.66 42.22 النسبت الوئويت %

 

 

12

 (1 )Enterobacter aerogines 
Staph aureus

 

77 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

E.coli

  6                             النتيجة السالبة لانتاج الغشاء الحيوي (7 و 5) شكل

2MTP

48.88  Staphylococcus aureus7E. coli

5Acinetobacter3Enterobacter aerogines

37.775Acinetobacter4E. coli3

Staphylococcus aureus3Klebsiella pneumoniaEnterobacter aerogines

13.334Klebsiella pneumonia

E. coli 89

Microtiter

 (5 )Staph aureus (6 )E.coli 

(3 )E.coli 

 (4 )E.coli 

 

(7 )Acintobacter baummanni 

78 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

ية
ئو

لم
 ا
بة

س
لن
ا

 

MTP                                   CRA 

 89Microtiter

MTPCRA

48.88 CRA42.222

37.77MTP6.66CRA

MTP13.33CRA51.11

86.65MTPMTP

10)

10CRA MTP

45100

Enterobacter aeroginesKlebsiella pneumonia

Acintobacter baummanni100

S.aureus5030 20

E.coli15.3884.613

8 
9 

79 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

 3:         Congo red agar

 

 

%  %  % 

0 0 0 0 100 5 5 Enterobacter 

aerogines 

0 0 0 0 100 7 7 Klebsiella 

pneumonia 

100 10 0 0 0 0 10 Acintobacter 

baummanni 

20 2 30 3 50 5 10 S.aureus 

0 0 84.61 11 15.38 2 13 E.coli 

MTP60Enterobacter 

aerogines40Klebsiella pneumonia

42.85757.14 

  Acintobacter baummanni5050

Congo red agarE.coli%53.846

30.76915.384

 4:         MTP 

 

 

%  %  % 

0 0 40 2 60 3 5 Enterobacter 

aerogines 

57.14 4 42.857 3 0 0 7 Klebsiella 

pneumonia 

0 0 50 5 50 5 10 Acintobacter 

baummanni 

 0 30 3 70 7 10 S.aureus 

15.38 2 30.769 4 53.846 7 13 E.coli 

Congo red agarMTP

[10]S.aureus35.2Congo red agarE.coli

46.6Enterobacter16.6

Congo red agar

Congo red agarMTP

 [33]MTP

[33]

[10]CRA90

6.3 3.6

80 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

22.7%MTP 4136.3[10]

CRAMTP 

Biofilm

[34]MTP CRA  

42CRA26MTP

[35]MTP

[36]

[37]CRA

[38]  CRA MTPMTP 

(Microtiter plate (MTP

(Polystyrene surface)

(Silicone surface)[39]

Polysaccharide adhesion [40]

[41]

5

[28]GentamicinCNNorfloxacinNORTobramycinTOB imipenemIMP 

AmikacinAK

100ImipenemAmikacinTobramycin

28.8Norfloxacin22.2

Acintobacter baummanni100

GentamicinStaphylococcus aureus E.coliKlebsiella pneumonia100

Acintobacter baummanni100Enterobacter aerogines80

31.1

[42]Staphylococcus aureusGentamicin

[17]Klebsiella pneumoniaeTobramycinAmikacin

[43]E.coli Imipenem Gentamicin

Acintobacter baummanni[44]

Acinetobacter 

 [45]

Slime

[46] 

E.coliCRA

81 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

[47]

Lactobacillus acidophilus 

Lactobacillus acidophilus

L. acidophilus 

 

acidophilusLactobacillusStaph aureus

1115-7mm

 E.coli1220-14mm

Enterobacter aerogines 13

20-12mmKlebsiella pneumonia 

1422-7mm

Acintobacter baummanni 1524-17mm

1112131415

 

11Lactobacillus acidophilusStaph  aureus

0

5

10

15

20

  
ط

بي
تث
 ال

ق
ط

نا
م

m
m

 
 

  mmمناطق التثبيط  

82 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

 

12Lactobacillus acidophilus E.coli

 

 

13Lactobacillus acidophilus Enterobacter aerogines

0

5

10

15

20

25
ط 

بي
تث
 ال

ق
ط

نا
م

m
m

 

 mmمناطق التثبيط 

0

5

10

15

20

25

  
ط

بي
تث
 ال

ق
ط

نا
م

m
m

 

 …مناطق التثبيط   

83 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

 

14Lactobacillus acidophilus Klebsiella pneumoni

 

 

15Lactobacillus acidophilus Acintobacter baummanni

 

Lactobacillus acidophilus16171819

20

 Lactobacillus acidophilus

 surfactant

[48]

[49]

0

5

10

15

20

25

ط 
بي
تث
 ال

ق
ط

نا
م

m
m

 

 …مناطق التثبيط  

0

5

10

15

20

25

30

ط 
بي
تث
 ال

ق
ط

نا
م

m
m

 

 …مناطق التثبيط  

84 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

Surfactant[50]

Lactobacillus acidophilus

[51]

 

 

 E.coliضد  Lactobacillus acidophilus( الفعالية التثبيطية لراشح بكتريا 16شكل)

 

17Lactobacillus acidophilus Acintobacter baummanni

85 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

 

 Klebsiella pneumoni ضد  Lactobacillus acidophilus( الفعالية التثبيطية لراشح بكتريا 18شكل)

 

19Lactobacillus acidophilusP. aeruginosa

 

 

20Lactobacillus acidophilus Staph aureus

   

86 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

 Lactobacillus acidophilus

Lactobacillus

P.aeruginosa, K.pneumoniae, E.coli, E.faecalis[52]

[53]Lactobacillus

Lactobacillus

bacteriocidal effect[54]Lactobacillus

[55]

 CO2

[56]

 [57][58]Lactobacillus 

E. coliStaph aureus17-13

Lactobacillus acidophilus 24 

[59]L.acidiphilus 

Lactobacillus (LAB)Hydrogen peroxide

 Peroxidase

[60]

Bacillus spp. 

Staphylococcus spp.Proteus mirabilis klebsiella spp.E.coli [32]

LactocidinPlantracinAcidophilin[61]

[62]

E.coli8

[63]

L. acidophilus

[64]

Plantracin100

AcidolinL. acidophilus12115

[65] [66]

Lactobacillus acidophilus 

 

 

87 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

CONFLICT OF INTERESTS  

There are no conflicts of interest.  

 

 المصادر

1-Bueno, J "Anti-biofilm drug susceptibility testing methods: looking for new strategies against resistance 

mechanism" .J Microbial Biochem Technol, vol.4,no.10,pp.  1948-5948, May 2014. 

2- Balzer, M., Witt, N., Flemming, H.-C. & Wingender, J. "Accumulation of fecal indicator bacteria in river 

biofilms". Water Sci. Technol, vol. 61,no.1 pp. 1105–1111 2010. 

3- Soto, S. M."Importance of biofilms in urinary tract infections: New therapeutic approaches". Hindawi Publ. 

Corp. Advan. Bio .vol. 4, no. 3, pp.1-13. 2014. 

4- Gowrishankar S, Duncun Mosioma N, Karutha Pandian S. "coral associated bacteria as a promising antibiofilm 

agent against methicillin resistant and susceptible Staphylococcus aureus biofilms". Evid Based Complement 

Alternat Med. Vol. 10, no. 16, Pp.2012:862374. July 2012. 

5- Hobley, L., Harkins, C., MacPhee, C. E. & Stanley-Wall, N. R. "Giving structure to the biofilm matrix: an 

overview of individual strategies and emerging common themes". FEMS Microbiol. Rev. vol. 39, no.2, pp. 649–

669,  2015. 

6- Karimi, A., Karig, D., Kumar, A. & Ardekani, A. M. "Interplay of physical mechanisms and biofilm processes: 

review of microfluidic methods". Lab Chip. Vol. 15, no.14, pp. 23–42, 2015. 

7-Flemming ,H, C,Wingender , J,zewzyk , U , Steinberg , P , Rice , S , A ,  

Kjelleberg , S "Biofilms: an emergent form of bacterial life".Naturereviews Microbiology, vol. 14,no.18, pp. 563. , 

September 2016. 

8- Van, R., & Michiels, C. W. "Biofilm formation and the food industry, a focus on the bacterial outer 

surface". Journal of applied microbiology, vol.109. no. 4, pp.1117-1131, April 2010. 

9-  Song, T., Duperthuy, M., & Wai, S. "Sub-optimal treatment of bacterial biofilms". Antibiotics, vol. 5, no. 2, pp. 

23,June 2016. 

10- Afreenish H, Usman J, Kaleem F, Omair M, Khalid A, Iqbal M. "Evaluation of different detection methods of 

biofilm formation in the clinical isolates". Braz J Infect; vol. 15, no.4, pp.305-311, Dis 2011 

11- Ponnusamy, P., Natarajan, V. and Sevanan, M. "In vitro biofilm formation by uropathogenic Escherichia coli 

and their antimicrobial susceptibility pattern". Asian Pac. J. Trop.Med.vol. 5,no.3, pp. 210-213, 2012. 

12- Cortés, M. E., Bonilla, J. C., & Sinisterra, R. D." Biofilm formation, control and novel strategies for 

eradication". Sci Against Microbial Pathog Commun Curr Res Technol Adv, 2, 896-905. 2011. 

13- Sutherland, I. W." Biofilm exopolysaccharides: a strong and sticky framework". Microb. Uk .vol.147, pp.3-9, 

2001. 

14- Zubair, M.; Malik, A.; Ahmad, J.; Rizvi, M.; Farooqui, K.; Rizvi, M."A study of biofilm production by gram-

negative organisms isolated from diabetic foot ulcer patients". J. Bio. Med.vol. 3, no.2, pp.147-157. 2011. 

15- Collado M. C. , Meriluoto J. "Adhesion and aggregation properties of probiotic and pathogen strains". Eur 

Food Res Technol ,vol. 10, no.226, pp.1065–1073. , 2008. 

16- Reid G."The scientific basis for Probiotic strains for Lactobacillus" . J.Appl. Environ. Microbial.vol. 65, 

pp.3763 – 3766, 1999. 

17- AL- Mathkhury H. J.F., Abed Assal S. D."Inhibitory effect of Lactobacilli filtrate on Klebsiella Pneumoniae 

Biofilm" The Iraqi Postgraduate Medical Journal. vol.11, no.2, pp. 168-179, 2012. 

18- Satpute, S. K. Kulkarni, G. R. Banpurkar, A. G. Banat, I. M. Mone, N. S. Patil, R. H. and Cameotra, S. 

S."Biosurfactant/s from Lactobacilli species: Properties, challenges and potential biomedical applications". J. 

Basic Microbiol., vol.56, pp.1–19, 2016. 

19- Chenoll E. "A novel probiotic Bifidobacterium bifidum CECT 7366 strain active against the pathogenic 

bacteria Helicobacter Pylori". Appl. Environ. Microbiol. Vol.77, pp.1335–1343, 2011. 

20-  Vuyst, L. De and Leroy, F. "Bacteriocins from Lactic Acid Bacteria:Production, Purification, and Food 

Applications" J Mol Microbiol Biotechnol.vol.13, pp.194–199, 2010. 

21- Ukeyima, M. T., Enujiugha, V. N. and Sanni, T. A. "Current applications of probiotic foods in Africa". African 

J. of Biotechnol. Vol.9, no. 4, pp. 394-401. 2010. 

 

88 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

22- Forbes, B.A. ;Sahm, D.F. and Weissfeld, A.S.,Baily and Scott᾽s .Diagnostic microbiology, .12thed .Mosby 

Elsevire .p:371 – 378 , 2007. 

23- Eftekhar, F. ; Dadaei, T. "Biofilm formation and detection of IcaAB genes in clinical isolates of methicillin 

resistant Staphylococcus aureus". Iranian J. Basic Med. Vol.14, no. 2, pp.132-136. 2011. 

24- Lotfi, G. ; Hafida,  H. ; Nihel, K. ; Abdelmonaim, K. ; Nadia, A.; Fatima, N. and Walte, Z, "Detection of 

biofilm formation of a collection of fifty strains of Staphylococcus aureus isolated in Algeria at the University 

Hospital of Tlemcen". J. Bacteriol. vol.6,no. 1, pp. 1-6, 2014.   

25- Bose, S. ; Khodke, M. ; Basak, S. ; Mallick, S. K. "Detection of biofilm producing Staphylococci : need of the 

hour". J. Clin. Diag. vol. 3,  pp.1915-1920, 2009. 

26- Lachachi,M; Hassaine, H; Nayme,K; Bellifa,S; M’hamedi,I; Terki,I.K.and Timinoun M." Detection of biofilm 

formation, icaADBC gene and investigation of toxin genes in Staphylococus spp. strain from dental unit 

waterlines, University Hospital Center (UHC) Tlemcen Algeria" Vol. 8,no.6, pp. 559-565. 2014. 

27- Bauer, A.W.; Kirby, W.M.; Sherris, J.C. and Turck, M. "Antibiotic susceptibility testing by a standardized 

single disk method". Am.J. Clin. Pathol. Vol.15, pp. 493-496,  1966. 

28- National Committee for Clinical Laboratory Standards "Performance standards for antimicrobial disk 

susceptibility testing ; Twelfth Informational Supplement . M100-S12. NCCLs . Pennsyl vania, 2002.

29- Hammes , W.,P. and Vogel,R.F. "The Genus Lactobacillus In:The Genera of Lactic Acid Bacteria 1st 

ed.Edited by Wood , B . J . and Holzapfel, W.H.LondonLTD 

.pp.20-28, 1995. 

30- Lews, C. B. ; Kaiser. A. and Montville, T. J. "Inhibition of food borne bacterial pathogens by Bacteriocins 

from lactic acid bacteria isolated from meat". J. Appl. Environ. Microbial., vol.57, pp.1683 – 1688, 1991.

31-Sousa, R., et al. "Effect of Lactobacillus acidophilus supernatants on body weight and leptin expression in 

rats". BMC Complement Alternative Medicine,vol.8, pp.5-9, 2008. 

32- Gupta, U., Radramma, Rati, E.R. and Joseph, R. "Nutritional Quality of lactic acid fermented bitter gourd and 

fenugreek leaves". Int. J. Food Sci. and Nutr. Vol. 94, no.2, pp.101- 108, 1998.

33- Triveda L. and Gomathi S. "Detection of biofilm formation among the clinical isolates of Enterococci: An 

evaluation of three different screening methods" Int.J.Curr.Microbiol.App.Sci., vol.5, no.3, pp. 643-650, 2016. 

34-Neeli V, H, Parvathi T,Krishna P, B. "Study of  Biofilm Production and Anti-microbial susceptibility Pattern of 

bacterial and fungal isolates from urinary catheters".International Journal of Current Microbiology and Applied 

Sciences vol.5, no. 2, pp.415-424. 2016. 

35-Patel, J. ; Sharma, M. "Differences in attachment of Salmonella enterica serovars to cabbage and lettuce 

leaves". Inter. J. Food Microbiol.,vol. 139,pp.  41-47. 2010. 

36- O'Toole, G.A."Microtiter dish biofilm formation assay".J.Visualized Exper., vol.47no.2437,pp.1-2.2011. 

37Dadawala,A.L.,Chauhanm,H.C.,Chandelm,B.S.,Ranaware,P.;Patel,S.S.;Khushboo,S.;Ratod,P.H.;Shah,N.M.and

Kher,H.N. "Assessment of Escherichia coli isolates for in vitro biofilm production". Vet.World, vol.3,no.8, pp.364-

366, 2010. 

38- Mathur, T.; Singhal, S.; Khan, S.; Upadhyay, D.J.; Fatma, T.; and Rattan, A. "Detection of Biofilm Formation 

among The Clinical Isolates of Staphylococci: An Evaluation of Three Different Screening Methods". Indian J. 

Med. Microbiol. Vol. 24,no.1, pp.25-29,  2006. 

39- Wojnicz, D.; Tichaczek-Goska, D. and Kicia, M. Entacyclic triterpenes combined with ciprofloxacin help to 

eradicate the biofilm formed in vitro by Escherichia coli. Indian J. Med. Res. Vol.141,no.3, pp. 343–353, 2015. 

40- Seif El-Din, S. S. ; El-Rehewy, M. S. ; Ghazaly, M. M. ; Abd-Elhamid, M.H. "Biofilm formation by blood 

stream Staphylococcal isolates from febrile pediatric cancer patients at south Egypt cancer institute". J.American 

Sci. vol.7, no.1, pp. 674-686, 2011. 

41-Murugan S, Devi PU and John PN. "Antimicrobial susceptibility patterns of biofilm producing E. coli of 

urinary tract infections". Curr.Res. Bacteriol.vol.4, no.2, pp.73-80, 2011. 

 

42- Onwubiko, N. E. and Sadiq, N. M." Antibiotic sensitivity pattern of Staphylococcus aureus from clinical 

isolates in a tertiary health institution in Kano, Northwestern Nigeria" Pan African Medical Journal.vol. 8, no.4, 

ISSN 1937-8688. 2011. 

43-Anago, E.; Ayi-Fanou, L.; Akpovi, C. D. ; Hounkpe, W. B. ; Tchibozo, M. A. D.; Bankole, H. S. and Sanni, A. 

"Antibiotic resistance and genotype of beta-lactamase producing Escherichia coli in nosocomial infections in 

Cotonou, Benin". Ann. Clin. Microb. Anti.vol. 14, no.5, 2015. 

89 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

44- Li,J.;Rayner, C.R.; Nation, R.L.; Owen, R.J.; Spelman, D.; Tan, K.E.; and Liolios, L, "Heteroresistance to 

colistin in Multidrug-Resistant Acinetobacter baumannii". Antimicrob. Agents Chemother. Vol.50, no.9, pp 2946-

2950, 2006. 

45- David, G. and Gardner, D. ,Greenspan's basic & clinical endocrinology (9th ed.). New York: McGraw-Hill 

Medical. Chapter 17. ISBN 0-07-162243-8. 2011. 

46- Souli, M. & Giamarellou, H. "Effects of Slime produced by clinical isolates of coagulase negative 

staphylococci on activities of various antimicrobial agents". J.Antimicrob Agents Chemother , vol.42, pp.939 – 

941, 1998. 

47- Anwar, H.; Dasgupta, K. and Lam, K. "Tobromycin resistance of mucoid Pseudomonas auroginosa biofilm 

grown under iron limitations". J. Antimicrob. Chemothe., vol. 24, pp.647 – 655,1989.

48- Gupta V.Garg R "Probiotics". Indian J Med Microbiol. Vol.27, pp.202-209, 2009. 

49-Hamilton-Miller, J.M. "Probiotics and prebiotics in the elderly", Postgraduate Medical Journal.vol. 80, pp.447-

451,2004. 

50- Ali, O. A. "Prevention of Proteus mirabilis Biofilm by Surfactant Solution. Egypt". Acad. J. Biolog. Sci., 

vol.4,no.1,pp.1- 8, 2012. 

51- Jafarei, P and Ebrahimi,M. T." Lactobacillus acidophilus cell structure and application" African Journal of 

Microbiology Research Vol. 5, no.24, pp. 4033-4042. 2011. 

52- Saranya, S. and Hemashengam, N." Purification and characterization of bacteriocin production by different 

Lactobacillus species isolated from fermented food . Int.J,Micr. Vol.5,no.1, pp.341-348. 2013. 

53- Westbroek, M. L., Davis, C. L., Fawson, L. S. and Price, T. M. "Interactions of Lactobacilli with Pathogenic 

Streptococcus pyogenes". Infectious Diseases in Obstetrics and Gynecology.,pp 289-743. 2010. 

 

55- AL-Zoubaidy , L. A. "Characterization and selection of  Lactobacillus species to eradicate pathogenic bacteria 

causing urinary tract infection". Appl. Env. Microbiol.vol.71, no.3, pp.1-13, 2008. 

56- Khalid, F.; Siddiqi, R. and Mojgani, N."Detection and aduced by aclinical isolate of Lactobacilli" .Karachi 

75270, Paskistan, 1999. 

57- Milos, B. and Michele, D. "Antimicrobial Agent ". Inter. J. vol.4, pp.127-134, 2012. 

58- Hindal, A. S., & Ali, S. A." Estimating the inhibitory effect of Lactobacillus isolated from vagina against some 

pathogens of genital infections in group of women". Iraqi Journal of Science, vol.56, no.2, pp.1588-1593, 2015. 

60- Furtado, D .N .; Todorov, S .D .; Chiarini, E.; Destro, M .T .;Landgraf, M .;Gombosy de Melo Franco, B .D . 

"Goat milk and cheese may be agood source for antilisterial bacteriocin- producing lactic acid bacteria .J 

.Biotechnol. 

Vol.5,no.17, pp. 775-778, 2009. 

61-Gaon, D, ; Garmendia, C. ;Murrielo, N. O. ; Games, A. D. ; Cerchio, A. ; Quintus, R. ; Gonzales, S. N. and 

Oliver, G."Effects of Lactobacillus strains (L. casei and L. acidophilus. strains(ERELA) on bacterial overgrowth –

related chronic diarrhea". Medicina. Vol.62,no.2, pp.159-163, 2002. 

62- Hawthorn, L. A. and Reid, G. "Exclusion of Uropathogen adhesion to polymer surfaces by Lactobacillus 

acidophilus". J. Biomed. Mater. Res. Vol.24, pp.39-46, 1995. 

63- Al – Khozai, Ziad, M. "Inhibitory effects of probiotic on growth and adhesion of some gram negative 

pathogenic bacteria". Journal of Karbala University, vol.7, no.1, P.P:34 – 38, 2009.

64-Daeschel, M. A.; Mckenney, M. C. and McDonald ,L. C." Abstracts of the Annual Meeting of the American 

Society of Microbiology". ASM. Washington, D.C.P.133. 1986. 

65- Hamdan, I. T. & Mikolojeik, E. M."Acidolin: An antibiotic produced by Lactobacillus acidophilus". J. 

Antibiot. 27:631, 1974. 

66- S Oh, SH Kim, RW Worobo"Characterization and purification of a bacteriocin produced by a potential 

probiotic culture, Lactobacillus acidophilus 30SC)". J Dairy Sci  vol.83, pp.2747–2752. 2000.

90 

https://scholar.google.com/citations?user=xllAZtwAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=dsQkp8AAAAAJ&hl=en&oi=sra
https://www.sciencedirect.com/science/article/pii/S0022030200751691
https://www.sciencedirect.com/science/article/pii/S0022030200751691

