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Abstract

Background and purpose: Dental plaque is a biofilm that is formed on the surface of the tooth.
Carious lesions are caused by inappropriate ecological changes in microbial flora of the plaque biofilm. In
this study, the effect of Lactobacillus casei bacteriocin, isolated from dairy products, was investigated on
Streptococcus salivarius biofilm formation.

Materials and methods: In this experimental study, MRS Broth and MRS Agar medium were
used to isolate three strains of Lactobacillus casei probiotic from milk samples under microaerophilic
conditions. The initial identification of Lactobacillus casei was performed by sugar fermentation and
other biochemical tests. Then, 16SrRNA encoding gene was confirmed by PCR and sequenced. At last,
Bacteriocin was isolated by ammonium sulfate sedimentation and its molecular weight was measured by
SDS-PAGE and the antimicrobial activities were investigated. The Streptococcus salivarius were isolated
from dental plaque and phenotypically and biotypically identified. Molecular confirmation of the isolates
was performed using gtfK specific gene by PCR. The ability to form Streptococcus salivarius biofilm and
the effect of bacteriocin on biofilm formation were measured by microtiter plate.

Results: After partial purification of Lactobacillus casei probiotic from dairy products, two LC3
and LC1 protein samples formed bands (35-40 kDa and about 75 kDa, respectively). The supernatant
fluid from the cultivation of Lactobacillus casei and bacteriocins showed antibacterial effects against
Streptococcus salivarius isolates from dental plaque and the formation of biofilm by this bacterium.

Conclusion: According to this study, bacteriocin and supernatant fluid from Lactobacillus casei
cultures could inhibit the growth of Streptococcus salivarius and also reduced biofilm formation, so, it
could be used in oral care products.
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dental plaque

J Mazandaran Univ Med Sci 2021; 31 (196): 23-35 (Persian).

* Corresponding Author: Mohammad Mehdi Soltan Dallal- School of Public Health, Tehran University of Medical
Sciences, Tehran, Iran (E-mail: msoltandallal @gmail.com)

23


mailto:msoltandallal@gmail.com\)
https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

on—ils (—S B}y el coll_iilba_Las
(23-35) 1400 Jlw calagus)l 196 sylaids @51 g W o)gs

a2 iS5 yrglwlgiSl bings aad adgi (rwgs JSU fl yw) p
bugi pliagy JySii 1,lilel p Syigugy Jawiliy b pub jlaad
ilaia Sl jl aaub las (weyjlgdlw (pweSeSgis piwl

2L vs ok (S0 oo

365081 Loy oz
EPCTINY
53')@&*’ O ls
C e gy

23S

et Sy Sl 5 a3l O prla 53 6 Sl (b g S5 5 53 OI> S BB 5 dirkes
ook sSTY ey 7S ) anlllan ) 53 035 on Sl (SO (b s (5 ,Sn 5 o el (S5 NSST S os
W38 B g 2050 sl oo 5SS el Lo 5 oA S5 o Sl o Ve S s (ST

s G gai 31 S s (LS e sl 35Y @ 53 (5Ll ¢ mbaie aalllas ol 3 il yhg) 9 Slge
sl olalis .o 5 o) 50 (Candle jar) Dlsged Jbr 53 MRS Agar s MRS Broth Lws 53 a8 5 g 5le
8 SPCR L o €28 5y D) 5o ab 3y b g (ST L 5 A8 (6 ol ST U (I sl Y
3 el (a)_:J)ATQLéJj_wl{@:g}w) D9 3 s S e i A U o daT Cwsas sl I 516STDNA
3 sl o sS85l (Sla o b sz 0T Clab 5 6,8 051461 SDS-PAGE alw sy 0T oS0 50 035
Sheslizal b odaT Cosas sla o J oS g0 Aol Bils Lol o5 g 5 ool 5% Doy pots 5 Solulir SIis &S
3 S A s p 5 sl oS S s pel (h g JSC5 W15 A% el PCR 25 LK olans 0
ot Sl i S b o g S5

DR 5l ok (ke &S s 1 (I skl sV 4 508 gy S (i Gl Sl ey BBl
s 505 hST A0 3D S50 055 s a0 oL LCL 5LC3 & 505 53SDSPAGE i 5, 4 0T J s 50 05
e b LS Dl s S 5 (G bl s15Y S8 S Juole 95 e inls S5 0 glls ASTTS
Ll QLB 1y ST pl Jaw g o g LSS 5 (1 S I e sl 5SS 50 el (slaw

555 raladle o sS5S sy el A55 Sler GVl 5 T e shel s ey 2SS adllln ) 5 Gl rliisul
LB r Olas Sl mlio 3 eslizal (g olie Sl 5 s 1y ok g S8 el

S5 SN b ST s el ¢ b g e S (TS sl 5SS 5 153405 5l 0

i
Sl o San LOT o558 b g slow ol Ol .l jtéo\.ugj.\:_wﬁ,du;xﬁ@uﬁ
S o slagls 51t o3litl 4 L Ol ol e 3 il DS o g 5 Sl

E-mail: msoltandallal@gmail.com  « slag euSCails 0l g (S5 p ke o&ils ey EeomB E sl sk 100 = JYS Yok S 3ue Soe 1 gime widge
Ol Ol (S p ke o880l (Zblitgy 0083 (65 5 5 5 055 okl 1

Ol 05 (K3 p ke o8l ¢ HE 3150 (53 525 Son Dliiions 570 2

Ol 05 (S p ke o8I (bt 0dSails ¢ ME 5l go plbid oy Soa Ayl iz )87 3

Ol Ol Sy sk ol8ils ¢l 3l (5 55 S Sliciond 55 o ¢ ol 05 S (55575 4

Ol €Ol (S 34 p ke o8l (Zoblitgy 0dSEl  gulid g 1503 S 5L 5

Ol 0l (S ke o83l ¢ (STl 0uSails ¢ &Ll p e 03 8 5l skl 6

1390/110/13 1 sy 0 1399/5/1: S-Sl gr gl ot 1399/3/27 1 it ys st

1400 cangns)l « 196 sylaids @8y g W 8)9s ohaiils 3b)y eole a5 dlas 24


mailto:msoltandallal@gmail.com
https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lEnﬂag .jH: uu;lul 1535b0 3nan

SNl S5 sl oolal 5 (K p bols &
(s o 55 Ol ) 5 5SS g Slaal
W g (sl 515, Sn 5 26 (0o el 515 SCn
S s ogr ke Ol sl 5 55 ¢ Sy
Calises glaas S 0550 Fga (B)Cmul os C
@3l s 53 6K s 015 4 o ol 5SY
Olge 4 b STL ol 5 Conl sy ST 4 Silalllas
Jle Olpe a5 5 e Cato 53 S sms
ol Jl 3 (AY) Llods oslinul oS (o Kty
545 Ol )3 (il (S s laes sl 3
Lin (Y gz Sl () O gz L n 00 0
3L 4 5 08 K g 03,51 5 K Ol o &
e3e S sms 1y S e (llen S 5
Osopan (=555l b gdhe 3l 0 o Sl SSTL el
8 Oy Sl 53 &5 (sl g o lS”
D 5 o) S i 4 5 L (108) s o
Gl w8 S g il o 5 e Ll STL
@B skl S Gl plie 51 015 o (il 1
S Cmilen (gl titn (S s Ol 55 (glols 4S8
ol ST g laa s Sl eslizal b 0l oS JSCs
ile iy 5 o g)ls OV pame p3 5t
S5 S S L 5 b s-b OLas (a0l e
(113 503 olizad O S 03 5w 5 g
G AL ey allle s
ok Mo (St oy b (I sl 7Y
S el 3 (B e St Ay

-LIJL'@ G‘u\.’} df)k:_ J/ a-(ﬂ’/'g:,..wé‘y Lf"ﬁj&:ﬂw

9 9 lge
S5 i

S s e a0 93 L oleB b alaie anlllas ]
g b S 5 (68 e Jgl dlm e Al
£33 > o 5 (12) LS o shasl S (g5t

Sl Cg SIS S 1 (615 ma gal

© S oBaus Sl o lee el S (il wils
LSl ool slom) (eSS o 5T s b s
Ao i enlizal (1) 35 e S5 IT sla 2S5
sloul as e LS gie Oleys (ol eSS 4o 5T 5
ol 5 2 s Sn sl 3 pslie slas s
slag Sbas) 2l s (5 ae 53 1 Olley
378500 4 053 3 cascnl 3 ez g )3 13 ke
FS e ol ol sy Cigie L;\J,.g‘;,.lj‘il\a- Olays
LS ms L 5 WS 5m (62 o 56b & omie o
(e ysbay Sl odd Sleys milag bl sl
g Lo sl e 4 S s 5 S
53 ol L) los 5 ez 318 o 51
S s (53 2 L) oS o Sleslinl ol sladla
wsle (3,18 1 e las )8 (6l K3 s
233 Sy Sl 5 (IS (63l ke Oy
s bl (ol 5 OIs 5 Olas Clilug Y pomes
B) il o 4 § S 55 01y Swyy
Sl o sns ] S gL ST S,
248 1 (Lags STL bes) sl 15 S s
S LS 5 Gl il i ek oS il
Sl A 53 5 3013 1,8 Ols = o 5
il age s JLin s (6 olms 5 OIS Sy
sl Slas eSS g sl AS s o g AS s
5SS S el i S s dian JS 5 S E
S fak 5 S5 Jolse ool 31 (G el K
S sl o sS85t el il (5 55
234 0l (bls & au 51 sane 0o 5 S
ISl ol Sl 5 Lle 0L iy ad
23 ot A el oSS el 5 el e
3 S Ay ol s (S k5 A,
G 51 sl OIS 8 5 4 lags ST )
Al A g g G0 e s Jlasl 5o WOT SUlS
Cdeas Ql_f:; 3 uf.l._.wﬁ .(O;F):J\: Q_i:.w ol

by p8s o gty (5 3150 5 Sa 5 e

25 1400 caigas)) 196 s)ladds @5 § ¢ )93

ohsjls (aib)y eole sGilil alas


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0ol bISY bang3 axii 33)03 Kwe)ISH K31 Ly

aJ_:S-.J:‘Jf‘}JJLw4:_-)}‘20)}1‘)..9):‘]}}“:1?.\&):

(14) o

Sl ad i Cgr by slocd pln!
el sSY
FDldon 51,5 6 s by o0 12
Jols s ol s eslinad (OLT ceS™ ) w3 13
Gy 8 L e ) s g sl ¢ 5l 5T= )
GAL SN G a8 Gy sk S GeSNE
Lesee Jl i ol planil Cgar i g ke 5 5 56
Lo Ol g2 4 (S 45 436) o4s ~3Lol MRS Broth

(3}2}1 o‘)u Jj‘.\;—) Ao a:u.‘.'.w\ ‘_g.\...; 4.:‘._{

Ll i g LS sl gSTY Conglan Ol e 11 ookl Joo

a0 5 (deul
oo 4 unglie PH:2 ul L2 4 Cnslin
. R
(Cinh) ho hs
0/04 4/4x10° 2/4x10° LC1
0/40 1/2x10° 2/4x107 LC2
01 2/2x108 1/4x108 LC3

kb e 7S A pe s b 2050 Jgor
sl o sSS  pral Sady s ade SIS

el eSS el L e dls i3

Lactobacillus casei 4 5.

St3 St2 *StL
7mm 17mm 11mm LCL o St
7mm 15mm 10mm LC3 s ST

4sb . Streptococcus salivarius Cais. St*

= LC3 5LCL gy SUMBC 5 MIC (pni B oyl Jpr

sl resS 5 5 i)
[ Bssbas STt e S 4
MBC MIC
0/20 011 Streptococcus salivarius ATCC: 13419 LCL sy ST,

0/20 0/20 Streptococcus salivarius ATCC: 13419 LC3 e s S

L iy Lo i 51 S5 0 sl

s S 200 5 as g w505 o bile
GLacSiale 4y (ol Loyl 53 B 4 Laoms
4w S s sl sl a9 C Ly S

O b s Sy LS &S gy sl SY

g3 8 D50 (18) sl o 5SS el
(SS9 1 055 U (TGS sl S (Ml
Ol s 03 4o ST m mlaw 51 (2 5 g (sladi g
SLaeS™ 1 Olss SO & sed 6J,TC,_- R
OlGs Sy Sluls 5 0l g3 o LS5
oSty oLSSlay3 cpumar | e 51 St plis Lo
50385 s ool Ol g (S ple (Sl
Oy sl 5 Lams ol slaad ys Sl S
O 5 61 e (slos 5 5 0k o305 ) 3 (PBS)
g onls JUisl ity o SCn b o8 il 3T
ATCC 39392 LS o shosl s2SY 5 skl (glad g
IS S S b 5 e S 58 L
3 o 3 ki 50425l |ATCC: 13419 g /gL
ke ra s Olejle laz )6 5 bagg STL 0 g SUS

A 4 Ol sl gl 555 01l (e

e g I (GG e sl s (S jllt
35 sl 55 b Wi a5 g S 40 503 3l ey
g 5 e o8l T a3 0 o sl
9 0 La0T 5l ke S sl oS 5 (s5le 28
Celw2d 5 5us o355 MRS Broth Lusws 2 s
a>,337 slas L (Candle jar) Slsgad sl )
G35 B 05 s il S S 51 S sl
Sl aslacd sesls oz Agar MRS .,
31 8 ol 45537 gles sCandle jar ;> sl 48
S S s gla S (65 p e ik (8L S
SV Gl e G gl (eSS s
) 05 S T8y akesr Sl o skl
oSy 05500 4 52 U1$) SYBS (548 0
s el ((6515n i 53 058 5 ST & (H20)
e YU 5 e o, S8 ol slags ST
Olye an alls CiS g 3l ey 5 S5l
=l el Sz bl 5SY 4 Joes Slaayltr
20 (s 5L> MRS Broth o4& Laeses 53 (s

1400 caingns)) « 196 s)lodds @5y § (W 0)9s

ohaijls )y eole slEm3l alas 26


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lEnﬂag .jH: uu;lul 1535b0 3nan

S (28 Sao Ol o b oslanul (LT
L (PBS 5 (CFU) 355 50 slags mSL slws i sles
SJETMRS (g3, = ciS gilecsy gy Sl eslial
PH 3 &8 7 skl sV 51 glatslior o ags
LaoT eds ilecd S sl 5 oble oz 2
5 el 4 5lie Ol g6 4 035310° CRUIMI 51 508

(VoY) L «s S

S5l e (1S 4 o slie

Ll 84S LS el STV laas e
8w Caaslie gy 2 g coblo gad fooss 15 (5
i ol il g b s (Oxgall) sl i
2 1 (18)45 oslel Gilliland and Walker 2,
0/3 1,1sMRS Broth gsl> S caty) 55 aslu
(T L) Oxgall (551 i &S WIV) 3
0342 MRS Broth = s 9 (sl 6 55 5 (OLJT
s aanasan S L s (J,=S) Oxgall
Gl o3 oS 51 (s K0 90) s s 1 luis
945 4LSIMRS Broth aJg) a4y gl oSY
318 lw a3 37 o Slsped o 53 Laady
8 50 0lej o baan i iy Ol je Lkt 6,18 S
e 030 & ge Jsb s sy Sl Loy ol
e p Ul io 4o bl Canglin . 4 S ol
o b sl s 8 aubes (Cinh) Jlgs oy 2
(AN bas 3 5 5 551 i & pglie O/ 51 507 g

okl GG o ool 55 I s g0 7Sl (6 sl
SNodd A g s S S (e ot

R i L et TR
L 2o sy b g Lo ST ol gl
Ol L d e diS g Ll DA g g s
S e AL M gn Slaay g LISl ey et
G S b9 Sen 035 (Sl 5 el ) (g5l

CeﬁjﬁTQLﬂjj_w\_ik;A)&_)}_w)b):a-\_&J—_j}:

Cogan S 5l oLl s, s 16SIDNA
Sl 8 ) Lo S oalinul e J 257 Ol e
9248 Ak a (O oS 1) Jy 355 30 o me
O i Eoel cadyl oo j56/4 L6 i, pH
A i35 g0 e oS 550 53 355 0 lamee KK
) s Lol 5 0350 ol W S i
3 00T 5o S e 3550 255 4 e
c_k;tjféuq)>45,156uu;)>u)

Al o 5 S eSS

I skl SY S e b

oS mha 3 Laslle as i 4ol
gl o 8 el 165 IDNA 0 ol o5
(15) s plon! (boiling) ols s> 55, LDNA

i S GIPCR L il g
(5-CTCGTTGCGGGACTTAA-3) 27F i,
(5'- GCAGCAGTAGGGAATCTTC-3') 1522R
ATCC LS sl pSY 4y g cd i osliul
Y s 5t a5 s ke J 2SOl g
(16) s < NCBI s 5 oL Ji5 PCR

roelsSY Syl S s g O oo g
o sl mSY slaas i Cnglin w5 6
MRS Broth leses ys Laas o il (gl Lol 2
ColwdB i 4y i oals a8 (Ll ¢ J,L5)
:ljfé.ﬂL.» 4> 537 sles scandle jar Ll & s
3 34 40 ‘_;La‘_;ffl{c,.]é.l.éw..u.\.‘;‘_;jfuf

s o125 10° CRU/MI 5 gt (228 Lames

kool Ll b 4 Coaglie
ol 48 i Lo 1 e S
e a5 o SLI0°CFU/MI 5 g
2 ,\,,pH sl s (phosphate buffered) PBS Saline
«S ) Jo 5 O/THCLIpH (a5 Egr s 3L

27 1400 cafingaas)) « 196 s)ladds @53 § ;W 8)9s

ohsjls (aib)y eole sGilil alas


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0ol bISY bang3 axii 33)03 Kwe)ISH K31 Ly

e S YMIC) L) (STl CLLE oS o
S skl SY
L, (MIC) (SaS e bl o 508 (s
3o ekl L () 3 ot o STl
plosil Il 96 <5 S s Microdilution broth
CoiS Lse 105 e 100 aeSal gy 14l s
@ g ot 9 2SSl e IS 43 ; MRS Broth
Jsl &Saler a2y e 100 5087 o plsl 5
S Gopban s g OT 5l ) (5w 5 A Sl
ul;tu&t{,umj\&,,@u&;ww;

A}

O gl g 31 s Sn 100 s s —
5 S sl Slmay Sl IS a1 S
L Ol O Jpe Lame 53 el
OsasT opl ks Ll Sals a4 1/5x 105CFU/MI
Coz2 4 5L S s glasls 96 ol 5 i)l S5 L aw
s sl cell 24 Sdeds :\Jfé.ﬂl.» a=,5 37 ,ls
4y g Ay O e ML 0y b Sl ey
D38 e el el e s Ty
o505 090 Gl b, 131 5 eslizad b aeSials
iy oS (6,8 gl Shle oy 5ol s b))
ol ool edalicn b sl o 55755 55 20l
o o5l by dhaalin OT ol pte &

2Dz <3 8 ki ;s MIC ol e 4

(MBC) (¢, (St a8 Cblé oy o 5S oend
I skl S G ST

Gl 4 Calibes slacSaly S g
S LA 503 s S S oS slac kil
035 0 odalie OT y3 sl w5558 50 2l
osls CiS ST 30 Lass a2y K10 O e 4,
4+ MBC Q\H)MJ\JQJQML&&DJTVLJ..L&
Lags STk plos 0T 3 457 s ST 1 (2Ble Ol e
Q) a3 § L s (s o ariS

odod Lol s gy STl o 3 LS 5 0305 g

A ok QT C,.:Jbe 9 ‘).:jli:

B e e
Olas éf)@
Lo 530505508 5l ey OIS (Sla 4 g0
dsonls CiS ST el sl et kS
55Tl 53 o8 sl a5 37 les 53 sl 48
o3l )l 5 55 Celw 24 Sus & (Memmert) Ll Co,
lbertan Glac s &8 S sl S (55, A4S
a3 5 o Sl i sdm 35T g
3 5mmshe ¢ 5T Galy Sy ssle SIS
FSrNge b Cgr (18) s Lol St 5
055 rll s el e 556 55 ol
o3l NCBI 31 oo iy 5 gtk —olass|
el Sz ¢S IPCR el g b

5'GTGTTGCCACATCTTCACTCGCTTCGG3'
D) gtfK forward primer-

5'CGTTGATGTGCTTGAAAGGGCACCATT
4 5w ) (19) i oslax i gtFK reverse primer 3'

s eslatal C,..SA JJ,‘;S

D T N R
(Agar spot) (g 8" i iy, L 505
G LU oS 5l ady Sa 10 g cnl oo
Pt T3 odii i s sl 5558 5 2l
OBT as,5 07 L) usl 4 BHI ciS™ Laos
5‘_‘,.,.;_“..\_54&2):‘;9:3@4_?—):476LA:L3
5 IS sl SV 6 S 5l s S
5N Do e i g asmle s e STL
S s ol b Lacal 55 0y Lal g
by s pde dla 5 o ele 24 008
el s S  pl 4 g e p e ST
Q04> 8

1400 caingnsyl « 196 sylaids @5y g ;W 8)9s

ohaiils 3b) eole osl5RSD alas 28


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lEnﬂag .jH: uu;lul 1535b0 3nan

b 4l

Sl (LS sl Y 4l 330 )
Ll S5LS JaalisSY sl 7o 2 5l e 5l 0k
T o) s dl o 53 .53 503 Janes 15 (PH=2) (gt
3l i S g Coaglin L5 1wl 4 plie 4 e
o 3o 855wy 5 5e 0Xgall Ao y5 073
Ll s g a4y pslie 45 sl claay e o)
Olsie a oy s | 5 U3 30 (5l o ESad 5 (S
Gb s b (S el b ol s
el 19459 6l ol ) (eSS g 3kl
seble0di32 s PH 53 &S IS sl S |
5$10°CFUMI 31 i 0T ods i jles S sl
(Cinh) (S as 5155k o s glils 487 laalie 55 5
S 4 pslie slaw e Olyiea sy 0/4 51 5087
S s g Ol 5 45 S k55 (5l ke
a5 sl 555Y (Lo ot Jpulr) ks jadeiie
Slos 55 a5 US e (S bokd (g jluli
5505 iy 31 8 Sl ar 1345 545515

sl 4 pslin ol 3¢ JST5n GLalid 1
az345 515 las g5 p s, LUISLs )i
05 s 5 3PCR S50 255 ol S b
1 o PCR &Yy ame o5 8 oLnil 16STDNA
iy oS b o b Iy g )5Sl
Jol- s 5 48 Jlyl (g o SMACROGEN)
SIS s e s S pla b b I )
o398 5l i 4 5 4w a . S NCBI
sy Gl T henl gSTY

My Ly (230 gy Lo g 0k A G s ST
i s ol g g0k 0313 sy g g
szt SDS-PAGE syt 0T J5SI50 05
93358 ol lojlad gai 534S boles Al
5 55315505740 5 35 a1k oSG LCL o pa
IS5 05> 5 LST5 0550 >ee 53 (1L LC3

ol ol

sl o sS5S 5 pra Lows 7 ok g JSCET )
90 4 ok s oSG e e Sl S 2 5
ok s S

o3> o i8S BHI agar Laswe s 1) bads s
Gla IS 3l e 03,5 (8L F Cole 24 San
A 10 el b g5y 03, S s, ST
03,5 il S 800,502 55> TSB wlo as
31,8 sl as 1337 glas poslu2d S a
L) oS 05 4 1y Sy sS i (5IEL S
200 it 45 O il gon 3l 5 0w, (1/5X10°)
SaeSale J 15 s ST 51 s S 80 5 25 S
37 slos 3 sl 24 Sie 4 g asie, Sy S
GMHEL T s Cop 5L 5SSl 5,8 sl as s
sabu; 05 ) Sl 18 (05550 e (LS
53 senls 55 5 Cewd PBS L a0 v aeSals
65 (clas y3 ol ST St 4 1) bl dn al> e
s 355 S MlS G 0315 15515 sl ax s
i3z 20 e s g s Jly S S5, b 55T
&35 et M 120 55 4 4ls S 5 5685 (55, 2
oy 5w 05 b LasSalr 3 35 50 6555
o D b g A 03l 55 5 L O Lo
s 35, 1Y oK bw s 2056590 s

T dsb ol 2 BOT ()5 il 7 laalir
IS 4 sed g b g slmesl il ol il
A5 3l a5 02 g5l TSB Loss) ite
OD L (sloasgos s 4 8 i 55 ot o Ld s a5
OD b (sl gai (o 2) o s 236 0/1 51 5087
(i olinr) Cands oid 5 Ol gro 0126 0/1
Lo g hdy Olsie 4085 0/2:5 0D L glas sl
L 0/3 51 5 OD L (lads ga 5 (Jaw g0 okior)
(22) s G551 (8 o) 6 8 b 5 O 520

SPSS19 13l p 5 ¢SS 4 anllas I Jool> ol
$oleT Judo 54 ;2 5, 5s Chi-Square test iy, s
NEE

29 1400 cafigass)) 196 syledds (@53 § ¢ )93

ohsjls (aib)y eole sGilil alas


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0ol bISY bang3 axii 33)03 Kwe)ISH K31 Ly

= gl s pn S L Sl ey
EPUPN - N I P L e S gy W -1 %
N sl o sS5S s el 5lilier 55 5
LU 5 (SO gty s ST 3 s S
(agar spot) ¢ 115 akis 25,40 otS g mle
gt S Ay pke alla s Sile s sk
S 5SSl e g ey I e sl ST
17 G 7 ;i (Streptococcus salivarius) . /sl
Mt Q2 o jlad Jpdm) 350 Soslite e s
AL 830 e S SIS 26 DL
laa o Caglie Ol e s 4y Al 5 e
ot (Sl w5 Ll ST s ol
AL T

Ay Sl oS 6,8 s Bl oy 5 iy
Sl sl atalin Uy gLl o sST5S 55 ol
Gosodr Ls s 8 etalin 0T 3 i pde oS
FNS e F 5 s MIC Olse i
QJH‘_;.&_&)QT).sAS“;M_?&:_S}U_g@Lﬁ
G sl sSY g 75 i Ol b3y 8 5
e = (e Lo ) 04 MRS 287 Laome
oz VaaS O o iml e b Ol o s L
2 S aS LS sl sSTY s S )
Sl 2 S o Vb 5 Sl e 3 g o Sl
R

ot S5 (b s 1 e ST ()M
S5 S B3y el S S i L §
s Lo 2015590 s (555 e b S
(Bosles Jam) A 515, 15Y)

O mr S5 P Ol s dgbar ) 52
S S sl e aw g by sy
Sl o5 5l oy 05 o Olgr 55 5 s lale
S S R . S S Ly - g P e P
St 287 4 g O i 15 53 55 5T U 5n 93 5
A eslatul

23 g S ods LSa5 ol sead L o)lomd o
40 15 35 550> 5L SSULCL w505 53 45 AL s LC3 (LC1
00> J:g.fi Ols STT5 03 gdoes 55 (5L LC3 5 gsdlsshs

LB o Ll 56 LC2 4 ges 5 Sl

(s i) placdgn s &8 o ag gl
raladlio S $S sy fel i By g Gl WOT
ol 93PCR s J ST b g 5
G55 35 G105 S, 450385 1 Ls waliE gtfK
a5 L el o oS 5S ral 43 &S St
Ooml 3 a8 A e g lardisn S 5 55 85 50
Aol U eplall o 5ST5S sl 4 50 29 sltas
2 ojlads s i e OHK oliazsl 05 L (S 5SJ 5o
59 550 J S50 055 LOK 05 slaily S
s or Ol Cde J 1S 4 gad ailiie

00
800
700
544 — 60
500
400
200

100

O35 kS 544 I ST 50 355 LUK 05 55585 231 12 050y gucs
5850 035 L o sl ol ol S Sl
pom $Saly = it 58T 4 sad s> Saly =01 5100
SATCC: 13419 vy pladla o oS st il Soto J 157 4 5o

sl oS S g el a0 5 U1 Sl

1400 caingnsyl « 196 sylaids @5y g ;W 8)9s

ohaiils 3b) eole al5RSD alas 30


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lEnﬂag .jH: uu;lul 1535b0 3nan

sl e 5SS el a5 (U sy JSES 3 S S NE 1 Oln ) 4 0l0d S

EeaSthanleilm B Sl 2 Sl ST Ay db 55, Ll S BLF by edb
07261 024 0210 05% ozt 079 on 02 —05 5% LCL on 4L o
/384 024 0201 05% o181 079 o 02 o055 5% LC2 e SL 5l
o411 0619 o 02 o005 50 i lsesne e JES s
0/043 40012 el.05 5% Sad 58
Maragkoudakis s 55 L edeaT Cwsas sl 5 Eov

Lyl by et sed s Dl Jdsas Y|
sge S gla ST tmman oldE 3l g0 5,10
el o g 5 GhalajT 3 50 (1 3150 48 g 4l
35 skl SV Gl S 1 Ll 03 50 Lacus
S5 53 Sl sl uas Maragkoudakis za g5
b5 SSsmsp ol balix 3wl 2 sl
ol 03 Ui 95 Ol (zbls |y sy SL A g
e s bl 65 )5 sl bl Ll 5o g e
Slasy s 53 iy S A5 05 0L 5 S5l
ABL e ST
5 S e AL g U5 S 5b e
AU 5 Al S 4 et e
S gm0 6 AL e bl p s STL VL
U ez b e gy 25SL (25) ol 0 U 55 4
Ly oS a0y Sonds ol b alains
0 SN el Lo STL s Fs p5)sm
L5 50st sladh 4 g SN B wlin SIS Ol e
Sladss g les y Oladzes I (Sl 4 55 355
SLacr g AL Ll 5 (giluldar ain) 53 (3dae
Sy SIS el Glag S b g sk b A §
4 OlgS o e S glas )8 dhas Ll B
A el s 5 It 05116 sl ge Ol gt 4 ol
S5 (1Y) 3 S o JLal La0lis e 55 1ty Sy
53 Caslin LS bl s1SY gla Ul ]
0355 53 IS Sl 5 Ay 31 S oK Lyl s
j\m:o_llﬁﬁswj:jUgJ_?gﬁj_AH.c,_J
S 7 i 1.t ol Sl s S
g5 i s (I sl s Y 03 8 b5 s 5

.

s Nl Y 4 S L 0T
(RaVar) s S5 g o Ko o 500503
S5 amp 65 L il (R ) 3
A 53 e Dl 4 gad 1 (LS sl 55Y
Olsie ag a8 ooty 5o 5 S pdy Sy se Ol
5 bt Slaba) WS L IS sl ST
Sl b HLuls 5 giluli 505550
Slaalir (S s Jedlty ()2 3 g 5
s plalis ¢SS gy Ol g 4l 3 ol
s (PH~2) il Lol 2 js aiy SUlg bl o
Slalllas piman Uy g3l hw e & polis
A 45 sls olis 16srDNA =5 A alod u-,'b_é‘):
Azt T bl Y 4 Gl 4yl
s Maragkoudakis L g 4 S glaalas s
&l s ool sl b ) 2006 JLo 5 L2,
Al p 5 o S e 1 e sl S
(AS ol 5328 F 3 s 2550 00T S s
5 Sl (LS sl 1Y 4yt 29 Lo o
a3 Caglie Uy baalie ol . Lds gluls
5SS 5 S5l e e 5 PHE3 il Lyl 2
PH=1 4 laay s 51 STl slaas &5 Jl s dsls |
u;@_aw_qw iy Ceeglae G5 r_l}'.T}
Sty )15E s il 5 s S Sl
3 Les cgiluld Sl ey ol anlllas 55 (24)
o pslie ( LS skl S anlir 8 5 sl
50555 Gl e LA Jrom 5 kil Lol 2
33d 53 4 Wsls 0L s 5l (S g ol

Q}L&J ..\J.LJQ_A J.ALJ: \)Cﬂw&}fﬂ MJ:37/5

31 1400 caigas)) 196 syladds @53 § ¢ )93

ohsjls (aib)y eole sGilil alas


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0ol bISY bang3 axii 33)03 Kwe)ISH K31 Ly

35 LS5 g 3 ealial 0153 (S ey Oloys
s ol g G5 Sy S5 I 055
Asle OIS 31 Bl e il pl}lﬁ g S 5
53 4z 53.(29) A5l e 4 55 Olas 5 OIS et
33l g ol b IS o S U Sl eyl
6L = LC2 5LCL 558 sl oY 4l
23 S S Sl i S S g
o 205 O e OO o (sla SC sl
353

b Sl G s S I o
Jeaze Ol oo Sla 55 5 & Slas slas STL 0T
S0 SV sloul 4 ete 0T L35 5 iy 5ol
P PJ.&.M:QL&JQLAUMW.;:wa
5@t 5 00 i L Obes slag ST Sl 2
BO)LS o ok SS9 0 S3l DY guames 3 e

PP 3 (S el e 5SS s
el aS dsls Olis Olallas .ol JSlas o ST
Olas 534S Cul ol S oyl 3l o SL a8
ol a5 BLAS o plazrl W5 Sl ey 55, Lz 0135
2 813 5 (K Ol 4 eSS s el W 65
Slods) 5 ok (Gl me gl Olas 55l sla ST
Lo ;=T 51 (gl Lol il 5 5848 (32) Ao on
$2370 S 355 SE LS 5 U5 sl p o L
&S S g pal glag & 25 0 25T 2 (33) s
5SS sl 6 7S 2,15 S5 e S Olas o
ST 53 sl S OLS S8 a5 U el ol
sl 3 5l adl 5 558 8 0 5T o 555 e
(BHAS ol j2E O1s (St sy

S5 G S i Sl ol adllls o
S = LC3HLCl 4l g5 b v ol s
%3, L Streptococcus salivarius ATCC: 13419
Sl 50888 I e 350 Sy 55 S
S 4 e AS L 53 2l 6l (MIC) s 6l

w)jg&u&ﬁﬁwu a:)w_a:JO/ZjO/].

ookl iSY 05,8 it b S5 S oyl
s OLS 5 G b Sl alen Ol s 1, BT
o103 5 e Slalllae el 5 b s g3 557G ale )
Al DLl a1y e

530l Mo (J5LST shals3Y 4y s acs
oS s gl il e Sl Sl a5
= Do Sl e s ST A )
LCL 4 g 53 53 o Sb 505 8 (5l palls
L Lo g 5SL ol (oo 85 09 9 A odalia LC3
7845 43545 _ 5 54, SDS PAGE iy, ¢SS
A 03 pead O glls S

LS 5 g3l e Ly aS tagy s
Sleded M ol oS Gla s (23 5y S0
o AL A5 Gl Gln i (6 sl T 5
i p S et 0 8 6 Sl 4 Bl
4 g 33 s S 8 5L gy Ly e
A5 Sl S 5 Sl (T sl 5TY
A3y Sl o3l b ST 4 g 53 Lo 0 s
55803 e s Sy p s s T 5 s 050 L
2505555 AN I3 lesTds Gadis J1S 5Ley S
OIS 66/2 645 JsS00 055 L b s STL
s oL anlllae pl3 el et oo baay o ol 53 |,
ba ool S (il Lo g 0ds A Sl ST
a5 Son | s b a4y L3
(B) Ll e oMb Sl ge 53 352 50 SISl
035,58 03,8 Lo SL A o5Lal o) biles
23 e oble g oS L ey g Loy 5 s
o3 Sl ol s a8 e sl 05,5 o
2l b Ghasin ol 5o addllan 5550 Glagm s ST
(28) 0 op o s G315 3 Loty

S, 33 ot ol ) (SSG G SO
eSS s (5T 49500 2 a0 5 35500 ek 4 O
DRIl e &G g (5T 4 pslie sl s 5545
S o Gl )8l 3 Sl 0 Ol Sy

1400 caingnsyl « 196 sylaids @5y g ;W 8)9s

ohaiils 3b) eole al5RSD alas 32


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lEnﬂag .jH: uu;lul 1535b0 3nan

SLacS S g ol sl 5 oL s A5 Ol s s ST
g S il s
ST ks Ol ol 4l Sl ol ol
s A 5 STl Jol pa) e 5 b ST
1> S5 s (LS sl SV e 53 Lo 5
23 o B8 Jlgn 015 5 i 05 Sads ol
N 5 )15 |y s sS85 S
3Bl e Ol g o 3 oalial )y rmbie

Al 1y olks Sy 51 6,8 sl s

S e o8l o 1e 3 e (55 g5 Sn i
:‘bj‘jJ e)Lo_&A_’Q‘J_GJ L;’LAJ}@'.JJ‘J—GJQLA»}
IR.TUMS.VCR.REC.1397.250 Y= &S \_;37783
QK_.:;J‘J Q_.I.Aj}: r‘,‘.}u C,ajl:ue )‘ 41:*»}‘_‘,.:.\4 -L&L@
S £ il o b 01,5 S5 ke

oeol3 ) S5 5 6l Sl IS il o

étﬁ sl
Oy O 5 by il o)l 4 S

ol oS

References

1. Seminario Amez M, Lépez Lépez J, Estrugo
Devesa A, Ayuso Montero R, Jané Salas E.
Probiotics and oral health: A systematic
review. Med Oral Patol Oral Cir Bucal 2017;
22(3): 282-e288.

2. Tester RF, Al Ghazzewi FH. Role of prebiotics
and probiotics in oral health. Nutrition &
Food Science 2018; 48(1): 16-29.

3. Monteagudo Mera A, Rastall RA, Gibson
GR, Charalampopoulos D, Chatzifragkou A.
Adhesion mechanisms mediated by probiotics

and prebiotics and their potential impact on

sl sS85 el 5 7S b gy S5
SLCL (6la s SU L e 51 ey & sl 0L
el Bl RalS (g3 b ohd s |5 LC3
Jw 3 5L e 5 Simmonds aaflas >
sl a5 Zoocin A gy SL 511995
&9, » Streptococcus zooepidemicus strain 4881
IS el Ao (S sy Jole SaeS S g
85 S el s S8 el sl
e i ot S o 5SS 5 el 5 e
Shalol laceSS, glaids g3 550> agrlsm
5 S el (g o S S gl Glas ST
o S 55 s oS 5 s S
g0 S S g el S5 5 SO D a8 L
slad las lu_p)s 18 OV Py JEDY
G S ol ol ST sy il
Slaa s Sl asdllan 55 .(35)Lsls OLis Canlio-
sk lsSTY Gy S 4y San (L oS A
PN ge 035513 08 Sl (S pms (I
ccraladln o sS85 ol Gasslior (s ST
O3 S oS U 5 4 g 53 DS 5 OT Ol e
5SS S 55 B Ol 5> IS e

4_:.!UG.A}:J_B= ) Jl-’- U_-'-‘ l_..l._&l.. Lij_{J/j:JLw

human health. Appl Microbiol Biotechnol
2019; 103(1): 6463-6472.

4. Roger P, Delettre J, Bouix M, Béal C.
Characterization of Streptococcus salivarius
growth and maintenance in artificial saliva. J
Appl Microbiol 2011; 111(3): 631-641.

5. Ousehal L, Lazrak L, Es Said R, Hamdoune
H, Elquars F, Khadija A. Evaluation of
dental plaque control in patients wearing
fixed orthodontic appliances: a clinical study.
Int Orthod 2011; 9(1): 140-155.

6. Holgerson PL, Romani Vestman N, Claesson

33 1400 cafingaas)) « 196 s)ladds @53 § ;W 8)9s

ohsjls (aib)y eole sGilil alas


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0ol bISY bang3 axii 33)03 Kwe)ISH K31 Ly

10.

11.

12.

13.

14.

R, Ohman C, Domelldf M, Tanner AC, et al.
Oral Microbial Profile Discriminates Breastfed
from Formula-Fed Infants. J Pediatr
Gastroenterol Nutr 2013; 56(2): 127-136.

. Varma P, Dinesh KR, Menon KK, Biswas R.

Lactobacillus fermentum isolated from human
colonic mucosal biopsy inhibits the growth
and adhesion of enteric and foodborne
pathogens. Journal of Food Science 2010;
75(9): M546-M551.

. Soltan Dallal MM, Zamaniahari S, Davoodabadi

A, Hosseini M, Rajabi Z.ldentification and
characterization of probictic lactic acid bacteria
isolated from traditional persian pickled
vegetables. GMS Hyg Infect 2017; 12.

. Sharifi Yazdi MK, Davoodabadi A, Khesht

Zarin HR, Tajabadi Ebrahimi M, Soltan
Dallal MM.Characterisation and probiotic
potential of lactic acid bacteria isolated from
Iranian traditional yogurts. Italian J Animal
Sci 2017; 16(2): 185-188.

Markowiak P, Slizewska K. Effects of
Probiotics, Prebiotics, and Synbiotics on
Human Health. Nutrients 2017; 9(9): 1021.
Humphreys GJ, McBain AJ. Antagonistic
effects of Streptococcus and Lactobacillus
probiotics in pharyngeal biofilms. Lett Appl
Microbiol 2019; 68(4): 303-312.

Institute of Standards and Industrial Research
of Iran (ISIRI). 2013. Probiotic Properties and
Test Methods. ISIRI No. 19459. (Persian).
Soltan Dallal MM, Dargahi H, Mehrani F,
Sharifi Yazdi MK, Rahimi Forushani A,
Miremadi SA. The role of Streptococcus
Mutants in dental caries in two groups of
sensitive and resistance children age between
3 to 5 years. Payavard 2013; 6(6): 467-477
(Persian).

Soltan Dallal MM, Keshtvarz M, Zamani S,

Shirazi M. Evaluation of anti-microbial

15.

16.

17.

18.

19.

20.

21.

activity of Lactobacillus acidophillus and
Lactobacillus ruteri against entero-pathoges
by in vitro and in vivo methods. J Gorgan
Univ Med Sci 2016; 18(1): 45-52 (Persian).
Lashani E, Davoodabadi A, Soltan Dallal MM.
Some probiotic properties of Lactobacillus
species isolated from honey and their
antimicrobial activity against foodborne
pathogens. Vet Res Forum 2020; 11(2): 121-
126 (Persian).

Han H, Wang C, Li Y, Yu Z, Xu Q, Li G, et
al. Identification of lactic acid bacteria in the
feces of dairy cows fed whole crop maize
silage to assess the survival of silage bacteria
in the gut. Anim Sci J 2018; 89(1): 97-104.
Davoodabadi A, Soltan Dallal MM, Rahimi
Foroushani A, Douraghi M, Sharifi Yazdi
MK, Amin Harati F. Antibacterial activity of
Lactobacillus spp. isolated from the feces of
healthy infants against enteropathogenic
bacteria. Anaerobe 2015; 34: 53-58.

Gilliland S, Walker D. Factors to consider
when selecting a culture of Lactobacillus
acidophilus as a dietary adjunct to produce a
hypocholesterolemic effect in humans. J
Dairy Sci 1990; 73(4): 905-911.

Hoshino T, Kawaguchi M, Shimizu N, Hoshino
N, Ooshima T, Fujiwara T. PCR detection and
identification of oral streptococci in saliva
samples using gtf genes. Diag Microbiol
Infect Dis 2004; 48(3): 195-199.

Shirazi L, Rahnama M, Soltan Dallal MM.
Evaluation of antimicrobial activity of
Lactobacillus acidophilus and Lactobacillus
routerion the several Pathogens bacteria of
the enterobacteriaceae family. J Microbiol
Biotech 2011; 3(9): 29-34 (Persian).

Soltan Dallal MM, Sharifi Yazdi MK,
Avadisians S, Agha Mirazaei H, Sabaghi A.

Efficacy of Ciprofloxacin, Ceftizoxims and

1400 caisgyssyl « 196 sylasd (@5 g ;W 8)93

ohjls (i) eole oEh3l alas 34


https://jmums.mazums.ac.ir/article-1-15350-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lEnﬂag .jH: uu;lul 1535b0 3nan

22.

23.

24.

25.

26.

27.

28.

Carbenicillin on Klebsiella spp isolated from
hospital specimens. J Gorgan Univ Med Sci
2013; 15(3): 77-83 (Persian).

Ahmed A, Dachang W, Lei Z, Jianjun L,
Juanjuan Q, Yi X. Effect of Lactobacillus
species on Streptococcus mutans biofilm
formation. Pak J Pharm Sci 2014; 27(5 Spec
no): 1523-1528.

Liu W, Chen M, Duo L, Wang J, Guo S, Sun
H, et al. Characterization of potentially
probiotic lactic acid bacteria and bifidobacteria
isolated from human colostrum. J Dairy Sci
2020; 103(5): 4013-4025.

Maragkoudakis PA, Zoumpopoulou G, Miaris
C, Kalantzopoulos G, Pot B, Tsakalidou E.
Probiotic potential of Lactobacillus strains
isolated from dairy products. Inter Dairy J
2006; 16(3): 189-199.

Corr SC, Li Y, Riedel CU, OToole PW, Hill
C, Gahan CG. Bacteriocin production as a
mechanism for the antiinfective activity of
Lactobacillus salivarius UCC118. Proc Natl
Acad Sci U S A 2007; 104(18): 7617-7621.
Srinivasan S, Nandlal B, Rao MVS. Assessment
of plague regrowth with a probiotic
toothpaste containing Lactobacillus paracasei:
A spectrophotometric study. J Indian Soc
Pedod Prev Dent 2017; 35(4): 307-311.
Woraprayote W, Malila Y, Sorapukdee S,
Swetwiwathana A, Benjakul S, Visessanguan
W. Bacteriocins from lactic acid bacteria and
their applications in meat and meat products.
Meat Sci 2016; 120: 118-132.

Mirdamadi S, Tangestani M. Screening and
characterization of bacteriocins produced by
some strains of Lactobacillus spp isolated
from Iranian dairy products. J Food Hygiene;
1(3): 55-69 (Persian).

29.

30.

3L

32.

33.

34.

35.

Woraprayote W, Malila Y, Sorapukdee S,
Swetwiwathana A, Benjakul S, Visessanguan
W. Bacteriocins from lactic acid bacteria and
their applications in meat and meat products.
Meat Sci 2016; 120: 118-132.

Hu X, Huang Z, Zhang Y, Hong Y, Zheng Y.
Effects of a probiotic drink containing
Lactobacillus casei strain Shirota on dental
plague microbiota. J Int Med Res 2019;
47(7): 3190-3202.

Kéndnen E, Jousimies Somer H, Bryk A, Kilpi
T, Kilian M. Establishment of streptococci in
the upper respiratory tract: longitudinal
changes in the mouth and nasopharynx up to
2 years of age. J Med Microbiol 2002; 51(9):
723-730.

Nakajima T, Nakanishi S, Mason C, Montgomery
J, Leggett P, Matsuda M. Population structure
and characterization of viridans group
streptococci (VGS) isolated from the upper
respiratory tract of patients in the community.
Ulster Med J 2013; 82(3): 164-168.

Jeon JG, Rosalen PL, Falsetta ML, Koo H.
Natural products in caries research: current
(limited) knowledge, challenges and future
perspective. Caries Res 2011; 45(3): 243-263.
Xu X, Zhou XD, Wu CD. Tea catechin
epigallocatechin gallate inhibits Streptococcus
mutans biofilm formation by suppressing gtf
genes. Arch Oral Biol 2012; 57(6): 678-683.

Simmonds RS, Naidoo J, Jones CL, Tagg JR.
The Streptococcal Bacteriocin-like Inhibitory
Substance, Zoocin A, Reduces the Proportion
of Streptococcus mutans in an Artificial
Plaque. Microb Ecology Health Dis 1995;
8(6): 281-292.

35 1400 cafingaas)) « 196 s)ladds @53 § ;W 8)9s

ohsjls (aib)y eole sGilil alas


https://jmums.mazums.ac.ir/article-1-15350-en.html
http://www.tcpdf.org

