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Original article

Effect of Lactobacillus rhamnosus SD11 as a probiotic in yogurt on oral
microbial and caries outcomes in 12-15 years old children: A double

blind randomized controlled trial

Chavarot Mapaisansin™~ Rawee Teanpaisan " Pichanun Srisommai™~ Supatcharin Piwat™"
Abstract

This study aims to evaluate effects of probiotic Lactobacillus rhamnosus SD11 on salivary
mutans streptococci and lactobacilli count, and dental caries in children. A double-blind randomized
control trial was conducted. A total of 102 children, aged 12-15 years, were recruited, and randomly
assigned to either the probiotic group receiving yogurt containing L. rhamnosus SD11 or control
group receiving standard yogurt containing L. bulgaricus. One hundred milliliters of yogurt were
provided once daily for 3 months. The salivary samples were collected at baseline (T0), 3 months
(T3), 6 months (T6) and 9 months (T9) for counting the numbers of mutans streptococci and
lactobacilli. Dental caries was examined at baseline and at the end of study (T9). At T3, mutans
streptococci in probiotic group was significantly lower (p<0.05) than the control group and a
significant reduction (p<0.05) were found when compare with TO. Simultaneously, the numbers of
lactobacilli in probiotic group were significantly increased (p<0.01) at T3 when compared with TO
and with control group. However, there were no significant differences between the groups at T6
and T9. The caries progression (transitional probability) was not significantly different between
groups. No adverse event was found in both groups. In conclusion, the consumption of L. rhamnosus
SD11 daily for 3 months is safe. The increasing of lactobacilli and reduction of cariogenic pathogen,
mutans streptococci were found within 3 months of the study. However, the effect to prevent caries
progression was not presented.

Keywords : probiotics, Lactobacillus rhamnosus SD11, mutans streptococci, dental caries, children

Received date 21 August 2023
Revised date 26 November 2023
Accepted date 19 December 2023

"Department of Preventive Dentistry, Faculty of Dentistry, Prince of Songkla University, Hat Yai, Songkhla 90110
“Common Oral Diseases and Epidemiology Research Center, Prince of Songkla University, Hat Yai, Songkhla 90110
“"Department of Stomatology, Faculty of Dentistry, Prince of Songkla University, Hat Yai, Songkhla 90110
Correspondence to Supatcharin Piwat email : supacharin@hotmail.com

doi : 10.14456/thdentphj.2024.4



umin
Tsaitugdulsaiidudammsaunmdetn
fanunsanuldluuszrnsname 1afs 91013
dmavesesdmssunsislannuin WinaeteiFewn
landflunToag 60.0-90.0' 3nTayan13d1919
amwﬁumqmmmmmaﬂ%ﬁ 8 U w.A. 2560 FAvI

lngdiniiunanssage nsuowle wuininey

a

12 ¥ Mdulsaituluituwiidosas 52.0 fiauade o
o 9 (DMFT) 1.4 §doau’ Isatluyddaded
Aerdemansiadesuiu wiseeniduiladenslsa
(pathologic factors) wazdadsd osnulsn
(protective factors) LﬁlaLﬁﬂﬂ’]iLa‘ﬂaMQaizﬁ’j’N
Uadenalsaduladedesiulsailiiianisaany
uIsImaIANIINIsAUNdULSS WeiAndeideaiy
srezauuiliiiaduseslsaniendinlay
wuediSeiidanuddyluniaifailuy Aeidelungy
funud awnsUlnneala (mutans streptococci:
MS) Fanuldludesnuinaunuasugauniduay
hans Fadnfidituguinaznuid efanansiuan
snnindnfiusiaandluy® 9nednaudsiiagud
wwImslunmstasiufiugnangisudainuynveanis
AnflunAdensgeed Jamnumereu@nyIniisnis
Tnsifigasannisiindluy Taswiunisaiuuuazan
FrunudeuuaiiFefinelsailuydaduniduiiade
nolse dun nsldnslulendedinswannmniy
Tutlaqiu

Tnslulefin (probiotics) wanefis qaun3gid
FAndlelsvslaalusinainemnghliAanadise
qun1ns19an1gveany e’ Taediuuidalunisin
wuAfiBeifussloninndielunssudatouuniize
relsalsvilviandiuiudonelsn uagsameaunn
Frumuseld swuaiifedi nelsald@du® 91n
nsanwitutagiuiausvlevilumsldinslulesnlu

nstesiulazsnelsnaig 9 LU 1sAn19TzUY

2 iun &5 Uit 29 3.A.-5.0. 2567: 69

MuALIS lsaumanu lsauase lsssuuduiv
udus seunlainisd@nwnmuinisinlnsluledn
wlduselevdluyesun wu n1sdesiulsaiuy
TsaUsstud aendulin wasinwinisinig as
Tugosun’ WeuvadiBefidunlddulnsluledndu
W ong uil dauarunsalunisudansnuania
(lactic-acid bacteria) 71 L@ osldaandiaulunis
\W3Aule (anaerobic) veuuATiSeiiaselaviena
nioludeoondLau (facultative anaerobic gram
positive bacill) t9'u Tud lauuad 15 vu
(Bifidobacterium) waalauigada wsnluda
(Lactobacillus rhamnosus) waalaugaad g‘mi
(Lactobacillus reuteri) \Judu®’ nalan1svinau
vadlnslulodnluresnilfennsiaznsdond

Faeliguandesnfivu wavnsade Wwelwslulesin

v
L v IS

ugstuiuganelsalunsBanIzAuRIAg o denaln

v
A 1

wenelsafilonadanizlugesinlatoas 199U
fuidorelsaiieanguslunisnelsa uavkesems
visatadusing q Aidenelseldlunsasaiule® @
nanmasoude nisdnasulifidsuuailisonalsa
“anean wazndeathlmnindanndouiiiduunily

goaln Prglunisnsziugdauiuiegiaguiuwuy

q

o [

Fumnzuazludunnzassseneglvndaudmsunis
FrumusienuaiiSenalse Yrediuusyansnmees
dadelunstlesiuderelsaidngsneme’
1PgaINNNSANYIVES Piwat wazauy Ladin1s
Suunuazdndenidonnludesiniifiauanuse
Julnslulefnlafe waalau@ada mns1Aed oam 1
(Lactobacillus paracasei SD1) Fadudeuuadise
Tunguvesgduniduseda uanvesunidin
Unmnituy!® Ifhnfnwszesdusasssezemlu
ovmasinsiasuguamd I uuniddiunauves
nslulefnuanlaui@ada ns1Aed Lead 1 svey

Fudunan 4 a1t wazszeze1nduna 6 Loy



70 :Th Dent PH J vol.29 Jan-Dec 2024

wudtaunsaandiud elunquiiaunud awnsuls
Aaala Lo LagaunsansIanulaLanlaudada
W151A48 Load 1 Tudeslinlindenueanuuly

112 gasnladinsAnenienidalnsiulain

049 3 1hou
e uanddaimisadosdulsaluresiinle
WulRgInuLanlauIgadd w1s1AeYd Lodd 1 A
wanlaundaaa wsuludea oad 11 (Lactobacillus
rhamnosus SD11) 31NNSANYINIBIUURNS
wuiidouanlnundada usuluda Wudeildunain
%'aﬂﬂﬂmﬁﬂﬁ‘ﬂiﬁﬁﬁ]’lﬂﬂw}{' GRERFREGINKE
(adhesion) Auideyfalutestinld wazinizngs
S¥UINaLUATISeTALAYIU (autoaggregation) Lag
#19¥UAN Y (coaggregation) 187 n31.4 suanln
3ada wisaes > uenaniidalinnuanusely
nmsiuduteamiulnnenda funud wiids 25175
(Streptococcus mutans ATCC 25175) la@na o
Sueeheliddymeann

yonani warlaundada usuluda wead 11
Julnslulednila Sunismaadeundrinaunsandn
wliAnduleisalsmuaslfsamaia Wumaden
wilslunisilnslulefnluusing wasidneninly
msilulelunisnandundndeile ldn1s@ne
srovduluenanadinsTojuaunmd 185uledseds
drunanveslnsiulefnuanlauidada wsuluda
waf 11 Tuazade 1uian 4 dUavt nudingy
Tnslulefndsnnuislunguinunud awsdlanoela
anasee 9Lt Ay A LAYANLNIANTITNULE
wanlaunasa wsuluda ead 11 Tudesuinlans
Yovay 81.0 vesngulnsluledndlasuleiAsniil
drunauveslnslulefniefaniuluauds 4
FUni'® agnslsfinu msldlunguiifianudedy
naiinlsailunuazinniunisifiniiugeadnludes
fmsldinsluledndedondussereniuuariing

AARIUNUIUTU

v
v @

Fatunisfnwiluadsdidunisdesenain
ns@nwinount lneflinguszasdiilofnwidana
voanshlnslulefnuanlaundada wsuluda oad
11 Tugvuuuleisadunan 3 Weu Aanisusuu
dofunud awiulnrenlauasitouanlndalalu
99U warnen1siialun sIufsUseIdung
Frafesiiindu lunguiineny 12-15 9
52108UDIY

nsfnwildeanuuunsideidmaasauuy
duuazUnUnaesmaiiguiunguaiuny (double
blinded randomized controlled trial study design)
TnenguAnwldsulofdafivisuanidelnslulofin
waAlauTana wsuluda tead 11 nauriuaulasy
ToAdnwiounnidouanlaundada daniida 4
Hudeilldnanlansarlulufoman Tnenuilu
wnene 12-15 Y Tuduneavuy Fawdnasvan dru
102 au wusdu 2 nqu nquag 51 au lnvduuuy
wUsdhu (stratified randomization) Lielwngsunaaes
waznguaruaNdadunud awsvlnaonlaisudy
TndiAgetu ngldusinuiiounud awidlnaealadi
nansusuusimue wangudndu 3 ndu Ae
USunandesn (Yeunin 2 log;oCFU/mL); Urunans
(2-4 log;CFU/mU); g9 (111031 4 log;pcCFU/mU)
wd239gy (simple randomization) 9N T9H&AN5LU
$aidsveadnluusiaznguszdude dingudnw
wazngumuay Ineglfiavduiiaiiannaeufiames
(computer generated random sequence)

LI N15A ALY (inclusion criteria) U84
prenaiiag Ao wineny 12-15 T Auwit uazlaid
fluthunuds Tqunimseneanysaiudeuss ffluy
LfJug (m14 The International Caries Detection and
Assessment System (ICDAS) 41N 193 8471 1A U

szau 5) liAiu 3 3 funasesuaiingueoudis



N3ANY Lnawdin1sAnean (exclusion criteria) Ao 3l
Tsemsszuviifinasiondiduiu s Sauiuntiuas
yiierhmauanlng sy Aldedugadnudouds
Fulassnsilunategtes 2 dUanii wasliuse IR
Sulsenmundndusilnsluledn wieledveadu
Uszdn waznsdiovanadasnganisldlofsely
nsfny el wseliunsaiamunadednlunae
Ireanadinseanannnis@nel (withdrawal criteria)
Winuazunaseslddeyaiioatunisinuilaens
Fuasngifouarldsuionanslasanisideluns
Uszyuriunaseveslsaou dudnuazgunasesdi
aulaithimmsfnuidesasunaluluuseniiiewdh
FWMSAN

nsAININIANa UAeg 9l gRTATUIN
YUINAIDE193ENIN9AL0A BYBIUTEYINST 2 NANTI
Hudaszeiaiu’® i

20°(Za + ZB)?

(1 — 12)?
1ng O = 0.05 waz power $o8ay 80.0 (B =

N/group =

0.20) TfAnAnuuAnAssEnIneUT A LRA BT84
Wefunud awmdulneoalalungudnuiuasndy
AuAL (- Yyp) Wiy 0.9% éamﬁmwummgm
YBIAUUANANTENININGUAN B ILAZNGUAIUA
(0) winfu 1.4 uazifiunguinegnaszanafesas
25.0 1l od509n15aNAIVRING NA20E19 T ngal
M10819MIANYY Aa 50 AU/NEY
nswesleiisadavinilneuisnuesloudiie
waENAFRUNINTFIUlAY 09U URN15YaYVINeN
Y 09UN AN UALNNEAIANTUNITNYTY
awaruasunsnawhluly lnsauaulileisangy
Anwiivsinandouanlnunfeda usaluda ead 11

wazleiisanguaruauiivsunadeuanlnudads

2 iun &5 U7 29 3.A.-5.0. 2567: 71

o

Jan13Aa a819tey 107 colony-forming unit ¢
fiaddns (CFU/mL TewisagniAuliludidu (2-8
D9 LaLTed) TusenienIsAne

[

HYeideiduddawToulensalienaiadns

1w

U3ua 100 faddnsdeu Iaglasunniu uas 1

a¥s stuszezianianue 3 e dn1snsiaaeu
Anusilolun1ssuusemuleuise uariinisinanu
nandanugalasuloisaidunan 6 wou lag
oranavasuazy nalunivvidaveslodsad
pranadaslasu
Wususadayalagviinisasiafiuiagziiv
fheghaiany edinsthudiodhlumnzdaded
naBudu (T0) anduidiolasulaisansy 3 oy

(T3) uazdiszuzinny 3 Weundmealasuleiise

a

(T6) lasunisiAudieg1ainanednase wasisves

finau 6 e (T9) losunsasrailiunasiiudegng
vhane dn1svuiinanusauielunissuusenu
TulATnU990181d@8 AT LagAANIUDINITUN LAY
wadhaAssfiAntulneageunsts Tusunesuduiin
UszdrTunasnn1sfn

nsnsranuvnlaeldnszandesuin uay
probe WHO-621 aelaunasainlaulul lagldinua
N15A929AALUAINIAINN TN TATILATUTEIEU
15AW UK A 3858 UU The International Caries
Detection and Assessment System Il (ICDAS 1) 4
uandlum1sng 1 nsenaiulaeyiualundinua
3 A Tdfunsususesgunslugamatluyaas
LA 82AU (intra-examiner reliability) a1 kappa
Wity 0.81-0.93 LaryiIN13UTUNINTFIUTENIN
Hnsaaienadeuauiisdlunisnsaiiusening
B Uil (inter-examiner reliability) 3@ kappa
Wiy 0.84-0.85



72 :Th Dent PH J vol.29 Jan-Dec 2024

M1979 1 4EANAIINITATIVRALUAINRININMTINITNTIaUszULsATURAI85ZUU ICDAS Il

Table 1 Caries examination criteria modified from The International Caries Detection and

Assessment System Il (ICDAS 1)

ICDAS I ICDAS activity modified
ICDAS dental terms
score + (active) / - (inactive) ICDAS I
0 sound
0
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distinct visual change in enamel + 1
2
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3
localized enamel breakdown - 4
q underlying dentine shadow 5
s 6 distinct cavity with visible dentine +
’ extensive cavity within visible describe - 7
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M1379 2 uanstayaug1u (demographic data) wusmunguneniaanEudu (T0)

Table 2 General characteristics between control and probiotic group at baseline (T0)

N = 102 N =90
(exclude withdrawal cases)
probiotic control probiotic control
p-value p-value
(n =51) (n=51) (n = 48) (n=142)
gender® n (%)
- male 23 (45.1) 20 (39.2) 22 (45.8) 12 (28.6)
- female 28 (54.9) 31 (60.8) 26 (54.2) 30 (71.4)
ageb (years + SD) 13.4+1.04 132+ 1.05 0.39 134 +104 132+ 1.10 0.36
bacteria at TO®
(mean log;,CFU/ml + SD)
- Mutans streptococci 3.2 + 1.87 3.0+ 1.96 0.69 3.1+£1.90 2.7 +202 0.38
- Lactobacilli 7.0 £ 0.60 7.1 +0.80 0.61 7.0 £ 0.56 7.1 +£0.76 0.87
cavitated caries®
(mean # SD)
- surfaces 1.6 £ 2.15 1.7+ 193 0.38 1.4 +2.04 1.8 + 2.06 0.26
- teeth 1.0 £ 1.57 1.3 +1.48 0.22 09+ 144 1.3+ 1.56 0.24

the significant differences were tested using *Chi-square test, "Independent sample t-test and “Mann-Whitney U test.

p<0.05: Significance
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Table 3 Salivary mutans streptococci and lactobacilli count (log10CFU/ml) between probiotic
group and control group at baseline, 3, 6 and 9 months of study, analyzed with a two-way

analysis of variance (ANOVA) with repeated measure

probiotic (n=48) control (n=42) ANOVA

median (95% Cl) median (95% ClI) P variable & effect F ES(N®
Mutans streptococci
(log1oCFU/mL)
T0 3.78 (3.54, 4.18) 3.70 (3.30, 4.04) 0.35 G 1.27 0.01
T3 1.35 (0, 3.48) 3.81(3.30, 4.18) 0.02* T 5.17* 0.06
Té 3.00 (0, 3.70) 3.85(3.18, 4.16) 0.05 TxG 7.67**  0.08
T9 3.18 (2.30, 4.00) 3.81(3.18, 4.19) 0.62
Lactobacilli
(log1oCFU/mL)
TO 6.81 (6.70, 7.06) 7.00 (6.78, 7.18) 0.62 G 1.99 0.02
T3 7.37 (7.16, 7.60) 7.00 (6.74, 7.16) <0.01** T 3.58% 0.04
Té 6.98 (6.78, 7.20) 6.93 (6.78, 7.06) 0.23 TxG 7.56**  0.08
T9 6.90 (6.70, 7.16) 6.95 (6.78, 7.02) 0.98

Main Effects: Time (T): TO, T3, T6, T9 (within-subjects factor), Group (G): Probiotic/ Control (between-subjects factor),
Interaction: Time x Group (TxG)

ES, Effect size (nz), interaction of Time x Group; nz = 0.01 (small), I’]Z = 0.06 (medium), r‘]2 = 0.14 (large)

Post-hoc comparison (P) with Bonferroni correction: Probiotic compared to control group within particular time

* p<0.05, ** p<0.01: Significance

A1574 4 auazluvasmsilasunlasaniziunuasdnuiy iasusasainaandudu (To) ded
81 9 Whau (T9) sewinengulnslulefinuaznguaiunu
Table 4 Caries status transitional probability (%) of tooth surfaces from baseline to 9 months

follow up period between probiotic group and control group

probiotic control
transitional (N persons=48) (N persons=42)
status surface transitional surface transitional
(n=5,996) probability (%) (n=5,487) probability (%)
progress a7 0.8 48 0.9
stable 5,820 97.1 5,344 97.4
regress 10 0.2 5 0.1

The significant differences were tested using chi-square test (p=0.46)

p<0.05: Significance
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