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Study The effect of Probiotic Prepared from Lactobacillus
acidophilus on Adhesion of The bacteria Isolated from Dental
Caries
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Abstract:

101 specimens were collected from patients with Dental Caries in Al-Diwaniya province from
both sexes with different ages from February to May (2009). 152 isolates were rerecorded from
both gram negative and positive bacteria. Results revealed the dominance of Streptococcus spp.
36.19 %, Staphylococcus spp. 27.69 %, Lactobacillus spp. 19.8 %. Species belong to
Enterobacteriaceae were recorded 18.81 % and Pseudomonas aeuroginosa 4.60 %, Streptococcus
mutans was the dominant 50.90 % from species of streptococci, while Staphylococcus epidermidis
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recorded the higher ratio 66.66% from species of staphylococci, In case of lactobacilli,
Lactobacillus acidophilus recorded the high ratio 65.51% from isolated lactobacilli species,
Escherichia coli was the dominant ratio 9.90 % of Enterobacteriaceae species.

The recorded results showed resistance of Gram positive species to the most antibiotics in this
study, specially to ampicillin 91.44 % and erythromycin 89.26 %, while were sensitive to
refampicin 17.46 %, ciprofloxacin 22.22 % and tetracycline 35.71 %. while Gram negative species
were resistant to ampicillin 88.46 % and amoxicillin 86.26 %, and sensitive to ciprofloxacin,
tetracycline and gentamicin 15.38 % , 34.16 % and 42.30 respectively. The results explained
existence of significant effects of three types of Probiotics that were got from L. acidophilus on
adhesion of bacteria on epithelial cells and polymer discs of Light cure, the filtrate of cells gave the
highest effect by reducing the numbers of adhered bacteria on epithelial cells of species S.sanguis,
Staph. aureus, and Shigella spp. with numbers 17,23 and 19 bacteria\cell respectively, while heat
killed cells have high effects on S.salivarius, Staph. aureus and Shigella spp. with 11,13 and 14
bacteria\cell respectively, the ultrasonic destroyed cells had effects on S .mutans, Staph. aureus,
and Shigella spp. 23, 27 and 24 bacteria\cell respectively.

Similar results were seen in case of polymer discs, the effect of filtrate on S. salivarius, Staph.
aureus and E .coli was high with value 4.8, 7.1and 4.7 cell\mm? respectively, while heat killed cells
has a significant effect on S.salivarius, S.aureus and E.coli species with numbers 5.9, 7.6 and 6.1
cell\mm? respectively, the ultrasonic prepared probiotic had effect on S.sanguis, Staph. aureus and
E .coli species with numbers 5.0, 4.5 and 5.3 cell\mm? respectively. The results of this study
revealed that the sensitivity to antibiotic refampicin, ciprofloxacin and tetracycline when
impregnanted polymer discs with antibiotic to test the adhesion of bacteria on these discs, while the
resistance to the other antibiotics appeared in different ratios, the species of Gram negative were
sensitive to refampicin and ciprofloxacin with less effect to tetracycline and high resistant to
amoxillin and with less effect to the other antibiotic that used in this study.
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Ll 31 Ll (g (o8 claliaall sda <o gl 28 5 pnanila sSHAM 5 panaibal o sill 5 Cpmmalal 23S 5 Cpnnlin€ 18 5 aaall 5 (a5 Sl
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Lo darny (s sun sLie (355 e Qo i g1 551 b A jedha da slia el Canniny LS JB1 ey Talaall dainall el (e

81



2011 / (ale / (AN dandl - aualil) alaal) — dualad) o3 S daala ddas

S LS e L E. coli die s S lpey Lladlliatid) e &) 551 dpals Ll a)_@m'us (57)
AN jlasy st dd) g ddasas e 4y glall 5 il 4l W e 5 Shigella spp s K. oxytoca s epidermidis
& sall Aiadll (sal (31 AN 5,08 Jarhy A 1A Badate il jSas (e (0 5Sall 5 alaal) o it ) Clad all e Sl (380 5
may) Gl e Aaline Ol gl el ) LeiSay (g guall o LS ) Balall (pania 33 g gall L aSall o) ) Adleall

(58) 33 53n0 5l AL S ) 5 Ay S daglia el o)) (Saall (g Sl g

JJMAJ\

1-Murray J.J. (1989). The Prevention of dental Disease. 2" ed Oxford medical publications.

2- Touyz L., Amsel R. (2001). Anticariogenic effects of black tea (camellia sinensis) in caries —
prone rats. Quintessence — Int. 32(8): 647 — 50.

3- Costerton, J. W and Donlon, R.M..(2002). Biofilm microbial life on surface.J.emer. infect.
disease.8(9):881-890.

4- Rogers, A.H.(2008). Molecular oral Microbiology. Caister academic press.UK.

5- Food and Agriculture Organization of the United Nations and world Health organization.
(2008). Health and nutritional properties of Probiotics in food, including powder milk with live
lactic acid bacteria. Available athttp://www.who.int/food safety/publication/fs - managment/ en/
Probiotic .PDF .Accessed May 7.

6- Reid G.(1999). The scientific basis for Probiotic strains for Lactobacillus . J.Appl. Environ.
Microbial. 65ca):3763 — 3766.

7- Saarela M.; Mogenson G.; Fonden R., Matto, J.; and Mattila — sandholm T.M. (2000).
Probiotic bacteria: safely, functional and technological properties . J. Biotechnol. 197 — 215.

8- Reid G.; Sanders M.E.; Gas Kins H.R.; Gibson G.R.; Mercenier A.; Rastall R.; Roberfroid
M.; Rowland 1.; Christine C., and Klaenhammer T.R. (2003).New Scientific paradigms for
Probiotics and Prebiotic Clin. Gastroeterol. 37 (2):105 — 118.

9- Comelli, E. M.; Guggenheim, B.; Stingele, F.& Neeser, J.R. (2002). Section of diary bacterial
strains as Probiotics for oral health. European Fournal of oral sciences .110, 218 — 24.

10- Collee, J. G.; Faser, A. G..; Marmion, B. P. Simmons A.(1996). Mackie and McCartney
Practical Medical Microbiology. 14" ed., Churchill Livingstone.USA.

11- MacFaddin , J. F. (2000). Biochemical tests for identification of medical Bacteria. 3".
Lippincott William and Wilkins.USA.

12- Baron, E. J. O.; Finegold, S. M. and Petrson, L. R.(1994). Bailey and Scott's Diagnostic .

Microbiology 9" ed. Mosby. Missouri USA: 389 — 395.

13- Schillinger, V. and Luck, F. K. (1991).Antibacterial activity of Lactobacillus sake isolated
from meat. J.Appl. Environ. Microbial., 55(8) : 1901 — 1905

14- Lews, C. B. ; Kaiser. A. and Montville, T. J. (1991). Inhibition of food borne bacterial
pathogens by Bacteriocins from lactic acid bacteria isolated from meat. J. Appl. Environ.
Microbial., 57:1683 — 1688. (Abst).

15- Isolouri; E.; Sutas Y.; Kankaanpaa P.; Arvilommi H.; and Salminen S. (2001). Probiotics:
effects on immunity. Am. J. Clin. Nutr. 73 (suppl): 444S — 450S.

16-Lawahi, T.; Abc, Y. and Tsuchiya, K. (1982). Virulence of E. coli. In asendind urinary tract
infection in mice. J. Med. Microbiol. 15:303 — 316.

17- Sansonetti ,P.& Zychlinsky, A. (2002). Methods in microbiology. Molecular cellular
microbiology.Vol.31. Acadimic Press.USA.

18-Yuehuei, H. An. And Friedman, Richad, J.(2000) Handbook of Bacterial Adhesion:
principles, Methods, and Application. 1 — 6, 601-603.

Canll g Mol alaill 55055 Aue ) )30 o) dilats asenad (2000). 5200 26 40 Cildg 3gana dlA | ool N-19

488 = Al Aaphall Jia gall drals | il g dclidall i€l la | alal)
20-Clinical and Laboratory Standards Institute. (2009). Performance Standards for
Antimicrobial Susceptibility Testing; Sixteenth Informational Supplement. CLSI document
M100-S16. Wayne, PA: CLSI-

82


http://www.who.int/food%20safety/publication/fs%20-%20managment/%20en/%20probiotic%20.pdf
http://www.who.int/food%20safety/publication/fs%20-%20managment/%20en/%20probiotic%20.pdf

2011 / (ale / (AN dandl - aualil) alaal) — dualad) o3 S daala ddas

21- Rogers. A. H. (2005). Australian Dental Journal. 50 (1).: 2-5. Microbiology Laboratory. Dental
school. The university of Adelaide, South Australian.

22- Babaahmady, K. G.; Challacombe, S. J.; March, P. D. and Newman, H. N. (1998).
Ecological study of Streptococcus mutans; Streptococcus sorbinus and Lactobacillus spp. At
sub sites from approximal dental

23- Brambilla, E.; Twetman, S.; Felloni, A.; Gagetti, M. G.; Ganegallo, L.; Garica, G. F. and
Strohmenger, L.(1990). Salivary mutans streptococci and Lactobacilli in 9 —and 13 — health.J.
Oral. Investig. 3(1):7 — 10

24- Sainie, S.; Mahajan, A.; Sharma, J. K.; Arora and Saini, O.P. (1999). Polymicrobial
etiology of dental caries. Indian. J. Pathol. Microbial. 42(1): 9 — 25 (AB).

25- Nolte, W. A. (1982). Oral Microbiology with basic Microbiology and Immunology. 4" ed. The
C. V. Mosby Company, London.

Ol O Las Al Gilgdll s Gl (gt Sl dam b Sl 4l 3 (2002) . Gatia 3o, uwall26

A0S Aol aslal) IS prtale Al ) o pdY) Canll ddadlae b 3all J s clad A

27- Rogosa, M.; Wiserman, R.F.; Mitchell, J. A.; Beaman, A. J. and Disraelym M. N.(1953).
Species differentiation of Oral Lactobacilli from man including description of Lactobacillus
salivarius and Lactobacillus cellobiosus. J. Bacteriol. 65:481 — 694.

28- Abd — Almajeed, Zaid A. Hammed. (1991). The Antimicrobial Activity of Crude Extracts of
Some Chewing Sticks Against Microorganisms Isolated from Dentistry. M.Sc. Thesis.
University of Baghdad. P:41.

Al Qi) lse g shan o 4y gall 2032 30 45 Sall LSl Gany 400 52,(2009). i sd 8 ppam oaad) 229

Al fals Ay K il

30- Topping, J. W.; Popkes, D.J. and Disante, D.A. (1974). Salivary Pseudomonas auroginosa .J.
Oral. Surg. 38:42 — 53.

31- Waltimo, T. M. T. ; Siren, E. K. ; Trokko, H. L. K.; Olsen, I. and Haapaselo, M. P. P.
(1997). Fungi in therapy — resistant apical periodontitis. Int. Ended. J. 30: 96 — 101.

& JlenD L) G5l sl Slame (amy (e Ails A1 5 dan sl 1S Al 2 (2002) b Juald a2 (g puaall -32

Ay peaiiuall Laalall, o glall LIS o)) 52 Aa gl (2o i any G JkY)
Staphylococcus aureusb i e Al ol 48155 A sl s 5 Al j0 (1998).688 iy @9 2 N-33
iy drala ol ) 5882 An g plal L Ay s sl daiidll

A palill Aae A adll (il yal (anal 48 pall ileadl 5 300 sl L S Jga Al 50 (2006) o9 $1S (5 g sall -34

DB daala Al A4S el Al

35- Al — Mizrakchi, A. S. (1992). The Occurrence of Lactobacillus spp. In the mouth of children
and it’s response to chlorhexidine M.Sc. Thesis in Preventive dentistry, College of Dentistry —
University of Baghdad.

36-Sulaiman, A.W. (2000). Quantitative measurement of urea content in saliva, acquired Pellicle
and dental Plaque in relation to dental caries susceptibility in human adults M. Sc. Thesis in
Preventive dentistry; College of dentistry — university of Baghdad.

37- Gupta. P. K; Mital, B. K. and Garg. S. K.(1996). characterization of Lactobacillus
acidophilus. Strain for use as dietary adjunct. Int. J. of food Microbiol. 29: 7-9.

@bl Gl aiie Baial Ladlall S ada LSS Aua¥) gl il aladiul (2004) A8 Gma A5 ,4aa-38

Rz daala Ao ) N S inale Al | (sl ddaal)

lelea ans 4l 52 5 Lactobacillus acidophilus LSy gasdidi s Jje (1999) .Gl e jale | all Zuld) -39

Alans s Aol A ol 5o da gkl Auadle il Cilatiie sl A Lgaladinl

40- Klaenhammer, T. R.(1988). Bacteriocins of lactic acid bacteria, J.Biochem. 70: 337-349.

41-Simakachorn, N.; Pichaipat, U. ;Rithipornpaisarn, P. ; Kongkaew, C. ;Tongpradit, P. and
Varavithya, W.(2000). Clinical evaluation of the addition of lyophilized. Heat- Kkilled
Lactobacillus acidophilus LB to oral dehydration therapy in treatment of acute diarrhea in
children. J. Pediatr. Gastroeterol. Nutr. 3091): 68-72.

42-Xiao, S. D. ; Zhang, D. Z. ; Lu, H. ; Jiang, S. H. ; Liu, H. Y. ; Wang, G. S. ; Xu, G. M. ;
Zhang, Z. B. ; Lin, G. J. and Wang, G. L.(2002).Multicenter randomized controlled trail of

83



2011 / (ale / (AN dandl - aualil) alaal) — dualad) o3 S daala ddas

heat —killed Lactobacillus acidophilus LB in patients with chronic diarrhea. Chinese J. Digest.
Dise. 3: 167-171.

43 Mack, D. R. ; Ahrne, S. L.; Wei, S. and Holing — Swarth, M. A. (2003). Etracellular MVC3
Mucin secretion follows adherence of lactobacillus strain to intestinal epithelial cell in vitro.
J.Cut.; 52: 827 -833.

44- Servin A. L.(2004). Antagonistic activities of lactobacilli and Bifidobactrium against microbial
pathogens. FEMS. Microbiology Reviews. Article in press. Http//
www.fems_microbiology.org/.

45-Gibson, G. R. & Roberfroid, M. R. (2008). Handbook of Prebiotic. CRC. Press. USA.

46- Gupta, U.; Rudramma; Rati, E. R. and Joseph, R. (1998). Nutritional quality of lactic
fermented bitter ground and fenugreek leaves. Int. J. food Sci. Nurt. 49 (2):101 —108.

47-Gaon, D, ; Garmendia, C. ;Murrielo, N. O. ; Games, A. D. ; Cerchio, A. ; Quintus, R. ;
Gonzales, S. N. and Oliver, G.(2002). Effects of Lactobacillus strains (L. casei and L.
acidophilus. strains(ERELA) on bacterial overgrowth —related chronic diarrhea. Medicina.
62(2):159-163.

48- Hawthorn, L. A. and Reid, G. (1995).Exclusion of Uropathogen adhesion to polymer surfaces
by Lactobacillus acidophilus, J. Biomed. Mater. Res. 24: 39-46.

49- Al — Khozai, Ziad, M. (2009). Inhibitory effects of probiotic on growth and adhesion of some
gram negative pathogenic bacteria. Journal of Karbala University, 7. (1). P.P:34 — 38.

50-Daeschel, M. A.; Mckenney, M. C. and McDonald ,L. C. (1986). Abstracts of the Annual
Meeting of the American Society of Microbiology. ASM. Washington, D.C.P.133.

51- Hamdan, I. T. & Mikolojeik, E. M.(1974). Acidolin: An antibiotic produced by Lactobacillus
acidophilus. J. Antibiot. 27:631

52- Rojas, M.; Ascencio, F. and Particia, L. C. (2002). Purification and characterization of a
surface protein from Lactobacillus fermentum 104R that Binds to procin, small Intestinal Mucus
and Gastric Mucin. J.Appl. Ebviron. Microbiol. 68 (5): 2330 — 2336.

53- Robinson M.G.(2001). Bacteriotherapy may by useful in treating bacterial VVaginosis. B.M.J.
323:1128 —1133.

54-Mclean, N.W. & Rosenstein, 1. J.(2000). Characteristion and selection of Lactobacillus speies.
To recolonies the Vagina of woman with recurrent bacterial Vaginosis. J. Med Microbiol.
49:543 — 552.

55- Gristina, A.G. (1987). Biomaterial — centered infection: Microbial adhesion versus tissue
integration. J.Science 237:1588 — 1595.

56- Edmiston, Charles, E. & Goheen, Michael, P. (2005). Study Bacterial
Adhesion to Antibiotic Impregnanted Polymethymethacylate .USA

57- Schwank, S.; Rajacic, Z. and Zimmerli, W. (1998). Impact of bacterial biofilm formation an
in Vitro an in vivo activities of antibiotic Antimicrobial Agents. J.Chemothe 42:895 — 8.

58- Souli, M. & Giamarellou, H. (1998). Effects of Slime produced by clinical isolates of
coagulase negative staphylococci on activities of various antimicrobial agents. J.Antimicrob
Agents Chemother 42:939 — 41.

84


http://www.fems_microbiology.org/

2011 / (ale / (AN dand) - alil) alaall — dualed) o3 S drala Adaa

A\S.mutans\Control
B\E.coli\Control
C\S.pneumoniae\Control
D\S.aureus\Control

85



