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Effects of the oral probiotic candidate Lactobacillus crispatus YIT 12319 on
Candida albicans biofilm formation
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Objective: The purpose of this study was to investigate the probiotic effect

of Lactobacillus crispatus on Candida albicans and mutans streptococci. Design: Competition assays
were employed to examine the growth suppression effects of the probiotic candidate L. crispatus YIT
12319 against C. albicans ATCC 18804, Candida glabrata ATCC 2001, Streptococcus mutans ATCC 25175,
and Streptococcus sobrinus ATCC 33478. Furthermore, the formation of the biofilm composed of L.
crispatus and the other microbe was monitored using the real time cell analyzer xCELLigence.
Results: L. crispatus showed a strong and moderate inhibitory effect on the growth of C. albicans
and S. mutans, respectively. L. crispatus inhibited the formation and maturation of biofilm of C.

albicans, S. mutans or S. sobrinus. Conclusions: L. crispatus YIT 12319 was suggested to demonstrate
the probiotic effect on C. albicans, S. mutans, and S. sobrinus.
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S. mutans S. sobrinus

L. crispatus YIT 12319

[28
30] L.crispatusYIT 12319 Lactobacilli MRS Broth (MRS, Bacto, Becton, Dickinson
and Company, Sparks, MD, USA) 37 80% N2, 10% CO2, 10%
H2 16 (PBS) ODs40 NmM
=0.2 1,710 xg, 20 min 4
50% (1,710 xg , 20min)
C. albicans ATCC 18804 C. glabrata ATCC 2001

S. mutans ATCC 25175 S. sobrinus ATCC 33478  American Type Culture
Collection Manassas, VA, USA 2 YM YM, Bacto, Becton,
Dickinson and Company, Sparks, MD, USA 24

PBS ODsso nm=0.2 2 Trypticsoy broth TS,

Becton Dickinson, Sparks, MD, USA 16
PBS ODs40 nm = 0.2

L. crispatus YIT 12319

Competition assay i) L. crispatusY1T 12319 C. albicans ATCC 18804
i) L. crispatus YIT 12319 C. glabrata ATCC 2001 iii) L. crispatus YIT 12319 S.
mutans ATCC 25175 iv) L. crispatusY1T 12319  S. sobrinus ATCC 33478

L. crispatus YIT 12319 Competition assay MRS :YM =41
5mm 5ul 3 3
L. crispatusYIT 12319 Competition assay
MRS:TS=1:1 5 mm
37 48

L. crispatus YIT 12319

Radial diffusion assay L. crispatus YIT 12319 L.
crispatusYIT 12319 50 PBS
10 pg/ml 5 pg/ml
Radial diffusion assay YM 1/10

YM 2 C. albicans ATCC 1880 50



A 2mm
5ul 15 B
A 37 48
C. glabrata ATCC 2001

Radial diffusion assay TS 1/10 C
TS D 2 S. mutans ATCC 25175 50
2mm
5nul 15 D
C 37 48
S. sobrinus ATCC 33478

[31] Real Time Cell
Analyzer RTCA, xCELLigence® ACEA Bioscience Inc., San Diego, CA
Electronic microtiter plate (E-plate) well
well Cell Index: CI
[32,33]
E-plate  well MRS:TS:YM=2:2:1 180 ul
well i) L. crispatusYIT 12319 10 pl i) C. albicans ATCC 18804
10 pl iii) C. glabrata ATCC 2001 10 pl iv) S. mutans ATCC 25175
10 pl V) S. sobrinus ATCC 33478 vi) L. crispatus YIT 12319 10 pl
C. albicans ATCC 18804 10 pl vii) L. crispatus YIT 12319 oup C
glabrata ATCC 2001 10 ul viii) L. crispatusYIT 12319 10ul S mutans
ATCC 25175 10 pl ix) L. crispatus YIT 12319 10yl S. sobrinus ATCC
33478 10 pl RTCA 37 70

Competition assay 1 L. crispatus YIT 12319 C. albicans ATCC
18804 L. crispatus YIT 12319 C. albicans
ATCC18804 L. crispatusY1T 12319

L. crispatus YIT 12319 C. glabrata
ATCC 2001 L. crispatusYIT
12319 S. mutans ATCC 25175 L. crispatus YIT 12319

S. mutans ATCC 25175 L. crispatusY1T 12319

L. crispatus YIT 12319  S. sobrinus

ATCC 33478

RTCA 2 3
L. crispatus YIT 12319 C. albicans ATCC 18804 L.
crispatus Y1T 12319  C. albicans ATCC 18804 2-a

L. crispatusY1T 12319 14 Cl

C. albicans ATCC 18804 12

16 Cl 14 Cl 70

L. crispatus YIT 12319 Cl 0.11

Cl 0.28 C. albicans ATCC 18804 Cl 0.48

L. crispatusYIT 12319 C. glabrata ATCC 2001 L. crispatus
YIT 12319 C. glabrata ATCC 2001 2-b C.
glabrata ATCC 2001 L. crispatusYIT 12319
9 Cl C. glabrata ATCC 2001
16 Cl

70 Cl
0.49
L. crispatus YIT 12319 S. mutans ATCC 25175 L. crispatus
YIT 12319  S. mutans ATCC 25175 3-a S. mutans ATCC
25175 26 L. crispatus
YIT 12319 15 Cl

Cl 0.05 S. mutans ATCC 25175 Cl



0.28
L. crispatus YIT 12319

S. sobrinus ATCC 33478

crispatus Y1T 12319  S. sobrinus ATCC 33478 3-b
S. sobrinus ATCC 33478 12 20
29 L. crispatus YIT 12319
18 70
Cl 0.14 S. sobrinus ATCC 33478 Cl 0.38
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