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Table 1 Number of articles indexed in MEDLINE between 1996 to 2005 using the keywords probiotics and
prebiotics
Probiotic Prebiotic
Year Total Randomized Meta- Total Randomized Meta-
controlled trial analysis controlled trial analysis
1996 30 30 0 24 0 0
1997 51 8 0 43 0 0
1998 118 4 0 54 0 0
1999 162 o 0 54 1 0
2000 197 18 1 35 1 0
2001 291 16 0 84 2 0
2002 404 30 4 116 4 0
2003 4272 33 0 102 4 0
2004 508 45 0 128 6 0
2005 565 66 4 144 19 1
Total 2748 232 9 784 37 1

J Pediatr (Rio J).2006;82(5 Suppl):S189-97.
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Table 2  Bacterial microflora in human digestive tube

Predominant genera of bacteria (colony-forming units/mL or g)

Stomach and duodenum

Jejunum and ileum

Colon

10'-10°
Lactobacill
Streptococci

Yeasts

10*-10°
Lactobacilli, Enterobacteria
Streptococci, Bacteroides

Bifidobacteria, Fusobacteria

10'°-10"
Bacteoides
Bifidobacteria
Streptococci
Fusobacteria
Enterobacteria
Clostridium
Veillonella
Lactobacilli
Proteus
Staphylococci
Pseudomonas
Yeasts

Protozoa

J Pediatr (Rio J). 2006;82(5 Suppl):S189-97.

a A caaa = Vo = t:l' a s
AUNTHUNTIR LN@VLG]T'LI‘]J?N’]ELW]W@LMB\I’]i"\]ﬁNﬂTZIEI?JLL

2D

fie AN ANARNARTINAINGTD ALLTAUITNUINAN
1 I a a A oAl vy aaa v

8t] 2 e ABAAUYIENLNADINTIR uwazmadliluifFann

ANDLUNIE ANNUNAINEIVINLY ANTDLENNARN A TUH

v | a ¢ I Y a 1% 2N o |

Nenedulnsluladin © whAnvasawasldEninaseanann
a 1% | = o o o & o

aananinslulasn e ad19lsAnINANRINAAINNT £90N

al

@

a oa & v = | ¥ v
AwInEIATaiagtng insnzannnisAnelud o AT liiiu
1 a a = v = [~ a a (-3
TNUARNATDILUATITE UTALNLAALDWBLAUDILLANLTEY N
aasabilselandse aniwluune oruenisalls G4
= a o lﬂl 1 lﬂq/ = Q’ li?/ (=3 Qy lﬂl =1
ngAnEAeel T auna dasllnaa Ui T % uazided
UANFIUNIINEAT ATEUTUTLTAY ANRINAAIINUDS
wslulesn Megludaqiuanasdesinisdiuilasu

g v = a A a v A o
wnasinlagaglunisseydngesdunidoilalateniiu

¥
¢ Ao a A a

Inslulesin © deell Ao dunudaanuuysd  Tuvinld
AleA 19a"LN ;ﬂixmummﬂigﬂLﬂumamﬁmﬁﬁlﬂﬁﬂﬁ'
Aoy wiRaesinslulann 7 NuAenTALATUIA LY

= = a ° v a
NITLNITRINT ﬂﬁLﬂqZLsﬁ@ﬂLﬁl@l‘Jﬁ\qu:u@qu ”Lm TNITOH

aa a v a a a U a
mmlumuﬂummﬂﬂ LACHBRNTNARABDINLNUDATHN

(metabolism) ATIALUULQNIZNLA 4

wupdliFenandulnsluledn “ aulunjeylu na
(genus) Lactobacillus uaz Bifidobacteria wanainilel
Nwan Escherichia, Enterococcus waz Bacillus waz

qd@as nan S. bourlardii apiluinglulasn ‘Aos

QauNTdnanianusina 1w Lactobacillus

. a . M Yo |
bulgaricus nU Streptococcus thermophilus Tilaamilu
a s ] ¢ o 1 k4 Vv 1 o
Tnsluladin © e iR amNININAINA9T19F 1 LWALIN
FagauauNna@any aafulnslulefin = iwszsu
] - a ¢ a A
Tidselamisia aninwaymd UFunnueadoqdunse

A & = o v
wownizmiudsslonise 10w Aerwin 5 Wuaw
Inlativaindeylin (CFU) seadu ladliatnaday 5 u
YUIANINDABILIANLLZUN LAAINNNTANHINANITINEN
wugnawan ez etludas 10° e 10° Talatinesudiagiing

N 15

U



210

Kuvatanasuchati J

o a a 6 ar [
nalnnisnnanuase aednsluledn “dansuly
VNN gaansaunmnaaniaad Inslulesn ©
ATHTIAIIEYNUTINA UAIAINLTLNANTUATAZ A
TIRUAIRN “WH AUNTALUNTENIZEIMNTUALUNA LD
w1Tue " Waznndaunesasiy Inslulesn daanizhia
o & a oywv a & e A Ao va v
Aunuioanl meavFoufazudanudefivinliiialsals
' a o & & o
WAENEIAANTTUIUNTENL VTU $ANRIENITRDY Ued
Ay o & Ao o o« a ov Ao
aRANAuIL 7 agAelnsluledn Hesldiiudiuau
o aglaluinizng e 19nn9sAunIaLA ueInig '
Inslulesin “azdaslfunlasuqauvidnannmniu uaalu
anl “inauAn Ann wpa wardaanenisaioaule
wa3qauvzannelitialen dasszundesaImslivineny

o a o = i a &
AL NITAUNNANTY WAZINNANNFAN U UABNNIRALTS

unuaaslnstuladn lunisidaguwilas
[~ 1 o [-%3
ANNLilunsaasluant

Lactobacilli was Bifidobacteria 49835nH NAA
1e9qAuriandegetralnfludl Wasey Tnondn g
Awvisdilaannsminesnun 1w nsauanin (lactic acid)
lalasiauinasanlan (hydrogen peroxide) waznsm
WadfAn (acetic acid) deazliiinaauiflunsaluail®

dpraensiasgyiivlnreuafiFananfaslivinansigiey

a1l ™

NARNAURIINS LUTARN ‘Wan!l AN1TDsLIe
\Taqauvsdla

wuaiFawaninsluledn © azu@amldsAundgnanig
LWUNLBATHN (metabolically active protein) NULLIAWNAT—
1o%u * (Bacteriocins) duflu 13ndAm wiifAa18en
Ufjiau (antibiotic like substances) livinansuupiiiss
Ay oy vy va = A A & o |
Alunaanisls TeRnsAnELLAIMeTaTY Vanasa 111
NePRUIMINlNANAAN Ta3UNETU (reuterin) INGHLAE
L. reuteri 79 Lactobacillus waz Bifidobacteria :190
NAM 19WUATDLA° L. rhamnosus GG UBNANHAR
LUALNDILATU “LALAT £19 TNITONAR 1TAALTIFAININN

a . a Yo o aaa | vy
Fann (biosurfactant) Naaelifaduddinetsanlanos

CU Dent J. 2007,30:205-18

NNSULAINUUIRING

lasnanstianal uy aulaefives e
Weunuudnanl Ing ausunezanl lan ety
Tadei AnysensssiALlnveuafiGe fatunsug
FumessendnauuafiFedinelsaiulnglulefn “ag
dndugieansatFonanl “lug) autlane o1 Lactobacilli
uwar Bifidobacteria 1xnsoLRNAIUAUATILT Ui lA

lan Wulspnaduaimsiiialagin’ > °

NSHAINUEALNIZA ]  HFTIALAUIAI51

(receptor)

TaqeneliinnlsAn1LALeIvnNTIeawLAREunalsa
iaagunilafa AN 1n1rnuesdulunisdnllianieny
o o A o~ ° 1% v A | = Ak a oca
pnsulutiailanaasanl ¥ winfedrauiianinslulesn o
79 'ulunjAe Lactobacilli AaA2MN 1uNTnlungEaNIg
AnnusnTuaenaall inbissiulignianeeanlidainnis
= o o v o ar 1 v a A 1
dussreeal ” wazdalaanuldbiwuafiGanelsanan
Salmonella typhimurium, Yersinia enterocolitica W%
Escherichia coli \insnnzauyinbiiinlsani1aauenyig
&, s o | | a Na ¢
" *° anAaeenudu L. plantarum A¥WARLAATTEY
(adhesins) tWalldaunuuim1auNwle  (mannose) N
Tuanl” vl E. coli fifaanisnnaunuant “Tasenusa

o A a & .
Sutiienaliiinlspaugnueiale)

d a v [ %4
HAaNINAMUDNANNY
al ifuaduosiinosdesiuunvaesilugn ang
Tusameanyet waziflusmumds anyinaliiinljize
VNINHANNY FONYNNNTUIINDFNIDLBURLIDR LTU By -
Tulnavauiely 12AAUAY (secretory immunoglobulin A)
3 y g
wardnyluaouNnuvilaas (immunocompetent cells)
uaaaln nszattetgAMNg uatlualnaniy (lamina
. = | v o X g
propria) WazANiEey visarnssanmiuuiulaze 9
Tudiwavnminnduleusatn wFuimAdu (antigenic
presentation) ¥NN1IAAL UBINNANANAUABLTORAUNTE
a a Ay o A
uazeavnswanllsiiu wasesinslulesin ‘AendAniudg

= a a & a .
wuAe lidnunuandunesilasal (gamma interferon)



7 VU ‘;?7/‘7’7“1 2550,30.205-18

Tugfilasfiuiunda uazdifunfilafusia 1 (hypersen-
sitivity type 1) AiRN9ANL LreRamisifinaInANin
UnAsianismey wewgdduiuse TH1 Gevimind
NITAULUNNDTDARINABTITAS (natural killer cell)”
fatunisil asanilumaiuenms asvildiianag
AOL UBILLLNAALTAUN (tolerogenic response) "TTu Uit

1an1 LAANITWHARARS

18170M99_9WL CD*" hematopoietic precursor
cells Aurunnluaantihanilafiuails 1 aannsAnen
wusndelilnslulesn Hudiee tiaaninaaitluten

t Al Vo G’dg 18
tingazanaanazensgtliefnau

Twslulasin ‘nunisHusalunisaaduaag
a1l " wazn1s Sldshiuluanl ”

Lactobacilli un9afindnasanisisingmauetiy
ﬁ@ﬂﬂmzm‘:ﬂmﬁfmﬁ@ﬂﬁﬂ Wamian (mucin gene)
panun Lietestwialonail lee” e Lactobacilli
waz Bifidobacteria w190 $halusiiu FivialiiAannsu
Tudnl "l8 nszuounnail aunsngasaanisuilugilas
veneiuilelsfuluemsuneda vinldanaana e

Vv kg
ﬂWﬁ‘LLW@’WM’Wﬁ‘@ﬂﬁ

nsldinslulamn “luniesaaiin

= = a ar

Fnrsdnmrunuaneadwslulesn lun1ssnelsn
v 1 (-3 Yal a ' = v ar
Naaradludin wazlaini1salATITTNANITANEI S A UNAY
NunARuWlULAL (meta-analysis) Tull A.A. 2001 lng
WanldlunisAanendseneaumay L. rhamnosus GG,
L. reuteri, S. bourlardii \a¢ L. acidophilus HATlAWL
R Al Yoo A ¢ a 1% ' ' |
ngilanlasulnsluledn © Heinvipswananinngs

nlaugnuaan (placebo) ldiiiunguatuanti 2.5 in®

nsAnsuinlutlssmanuaniaiifiany ¢ waz 36
Aou Ao 69 AU Avesnsaudasuaulsaneiia
Toefigihefnde Rotavirus Sauay 667 Inslulafin 7
l47e L. uteri uaz L. thamnosus lagllilnslulesin “lu s

o Aa o |

TURANU WULNBINNTNBITNAARIBENH WY AN

21

Al

AUANT AIAY  TIA

ANTANENANIUUTENALINES A1UW 124 718
1asild L. rhamnosus GG ulnslulefn © wudnamnis
D8URILANT N DT BUNAUBE 193 18T lANINNGN

Faeay 907

1 = ar | v
aungAnEludssinAtaAa I nANLI 1N T
Insluledn “won L. casei MuLAinengy 6 09 24 1how N
AINITNDIATIIRAIUAY 230 AU TruanALlTL THUDY
v % oAy M ova A . | A e o o
Hilaevipesaenlilafiage Rotavirus aveineidlis Ay
aa o a A ' a PR ¢
e D6 soutlsl SRl N1 o BgAanTEIANAIY

o N o o v [ = 193
@ququﬂqiuumqﬁﬂ@\jﬂqi LL@%ﬂ’]ﬂ‘MmNuﬂLﬂ@@LL?

Tl A 1994 Saavedra uazamuzladnming
aneglaglvinuunnidinglulesn © Ae B. bifidus uay S.
. | wa s 1 I A a o & an vy
thermophilus WudNgURANNT0IaWBITMIAANLLANLA
Sulnslulesin WAiesar 7 Salesndannguarupulyl

[ a caa 1 i = v o4
1@?UTW?1UI@mﬂ NHABDINITNBITN INTDHURS 31

Tudlszmalsfidnmnagld L. rhamnosus GG iy

Win LasdniiiansanlasanIsANEI LA NIUNA 204 AU
Py v o A cada o @ ap omoud @

wadlanudareddnslulesn MAanusnylalaiaeegaos
LIRS

Hnn9sziiunaradnsluladn Tunistlaanuriassa

a o A 0 o Ay va a
wutasunaulasn17ls sl i ud aUNAUN e AR N LY

Y o ' a ¢ o a a v |

wawuanisldinslulesn ‘anamnsiL” 89nI1TAANEI799
Tusandnsfndenlasuanliiouraclantedivs Any
N9 TR ABARAITEEAY 34

Vanderhoof LazAny? AnmN19Tadnuneadsaen
a v aa 1 a ar 1 v a tﬂy
Anannsldanljiouratneaseds wusngialsafinie

a Ay Yo aa @ o Vo
madumgla Alasusnljiousnsannunislasulng-

a P A a L
luleAn “wan L. rhamnosus GG @1n139@392991L0R31
ArARAIBLNNTE AN TR IHefEuAuNguAILANT
Tasugndaousniennueivaen ululsvinausda
Correa wazanuy® wusnsliunnilugiinglulesn
Wddia B. lactis way S. thermophilus Fauliiun1s
Hasiulsariassasainnisldandfdaugluntsinmlsanig

a | & Ay ve a o

sruuvnaauungla nusnanilesulnslulesn “Tonay
ANARIININAYI BT NaIaL 1N AN OR 18

WHuAUNguAILANT AT UBIMASN WanaINTHIdnIg

211



212

Kuvatanasuchati J

a &

Aaszvinasasinsluledin Hensdfesnulsariassas
fiAnanmslfend§ousiifawliude 2 Gos Fooil
Aamedlull A.a. 2002 4 AsERsL seRansRAYadTa
Tunguiilefldinglulefin Fananas_sie 2.5 i e
WisuAunguauaN®™ ©  ‘aunisdeszilull A.a. 2006
fanmluifnaiuauninndn wudnsn~ sedaniiin
viassnagi 0.43 MassrAuAnudesu 0.20 i 0.75
Tuaufidnmdunide  ausundunidonudna o
panainiassaeetil 0.48 TidassrAuANudaiu 0.35
T4 065" illefansanuanTAlATZITEUIN 4 Faedl
Idinslulefin “Miluide L. rhamnosus GG, S. bourlardii
via L. sporogens laglviduaz 5 wuanulalaiinaiuils
giin wusn unsadasnulsaviessadlannnn lasvinld

1lan 1" e9Ran17inalsANaIT9aRaInNITALaL

Twsluladin ‘nulsagiuw

nsaudinresnysdlauanizaonzdunn J

dl o 1 d d; o
nmaulasuuilasliann doneau twey aeudsmaw vinl
1001 NANABULINAADA NN NULTBAAUNTHANS T3
praduavinliaanisney wewwes TH1 Milusansvsu

a g 3 o Vv

WUNNesaaRuaBTlEaa Laavinlinisney ueswed TH2
A o = a o a & @
PUENTNIEEuns SaneuRvefinsdy dwiu e
o 6 va a v & 9 da Yo a4 @ A
villiialsanAundieau” dani auladnAeifinfizen
dealngATRUATINNTIUER Aavlataginet s Lnadinig
Tiagusuiuun endfisusinaninnisinde uas
dy v @ v Y & dy Yor a L2
\aeagAaauNTannauan tldanwanilasuinglulesn
L S azwudangansailunaialsaglunasetndniay
A A v @ i Ay Y ve a a g
Waaunuinnguasuan nlalasulnslulesn iy

e Lactobacilli waz Bifidobacteria®

nsanenisldingluledin “FiRaeiulsanduw
lug az@nsdudndifufowladn i
(atopic eczema/ atopic dermatitis) ex Majamaa Loz
Isolauri lAAnEAUANTITuRanilsdnt uvngiud uaz
dnfudunds wudwinuand asfl anmidudelaiy

L. rhamnosus GG

Tudssinalunaus Jn sAnelTaufaunisld

nsluleadn © 1 oia v3e 4 o8a Weudusuaan®™ i

CU Dent J. 2007,30:205-18

uaL sulinnsinensnennuaNdnAluanfdulsa
Homieant uuaduw Adussnunsald 3850w
Usznaumae nslvlalasaasmiay (hydrocortisone)
1lANNENTUABHY (moisturizer) ABIMITNINUNID
warHARA U N N1anuNde IaeliildsAulalngael »
(protein hydrolysate) unu wudnnguilasulnslulesn ©

Aa an va oA oA a a oAy v
1 wia wanlasndn 2 nguinae NuwlanAenguile

Sulnsluledn © 4 98a inaranaiunguilasuanasan

nisaneinsluledn Tugiaslsanduniiioany
madumela® Taelilnsluladn ‘wan L. acidophilus
Tugilaelsniin (asthma) wudnauowdnRen1198led-
luia (eosinophil) ARRY LATULNNNIDULADT N ETOU
P

! a & | o a aa gl
Tugtlanau wssiaulst Funieadtinlaiasuulas™
! = I P = v
aunisAnenluauuys Nafiunazesan s laeli
Inslulesin “wan L. rhamnosus GG Usnganlalladag

ad
T anwraulas”

= =2 a & 1 o
dnsAnsunuineeddnslulesn Fenisenu
nmstinpilafueiln 1 szaziEasiu lagAnslundgenansss
9 1Hay uazuinawraeaynsls 1 thau nRdszdmniilulen
nialafugida 17 laglududszniulnsluledn “wan
L. rhamnosus GG WUIIAMANRIYATL 2 991 A U
@ Al ve a_ ¢ @ a o o a v
gaainilasulnsluladn © udomisdne uinngdun
i l Al M e a o ] o
anaannnnanguaiuanlilasuinslulesn = wsssau
a a a a &
19388y lulnaYauE (IgE) MANTIU uazNanm aunig
Homihanlvinauan Tuanne 2 ngu TaddAoxuAnsnaiu?
WaRAMINLANNGNTAUaNYATY 4 29U WUFIHALWNIST

deaiudantsant umeuw fdspsdag®

Ogden uazame® laaneinisldinsluledn lu
nmasnmuazlaiulsa)lunnssuriug (atopic disease)

Twiéin wuantdasnulsangdunle

annlaannelunisldinslulasn ”

AINN19ANEI28 Salminen UAZAME WUIMAA
NavaenARLUATISe (Lactobacillus bacteremia) 1ol
duanniflulsaguussagnaunan nlasulnslulesn ‘wan

Lactobacillus t Fun195n®13m®



7 VU ‘;?7/‘7’7“1 2550,30.205-18

v a = = a ¢ a o

udandnsaneugaddnsluledn “ednaseaemna
WANINENAT AT NANEALLLATIZEUNN 18iuguasinns
= = =/ o yo A= o &
TuansanmBldenalilszgnaldnuuuaiite Hawug
auld ivsziuiunaanidenuaiiis Nanugnag
v = o o a_ ead  af |
dayanganunalnnisyinnusasinslulesn Masiaulud
anflunad aazlaaunumny wsoluldnisinm
wauiuls nuAnenaanunsldiwsluledn © aulvnflu
Taqiiu azsjsluzaslsariassae uavFasonliainisues
o e e o emd e
Aomieant UuaQAUWATY Tayainaniisaanng
UaNg U U uuie nsAnelusuian aududes
A e o= o a eda 1 v
duduiana wazanntaeaduwasinslulesn nisnadias
LAn

AINTBYALUANTNN 1 Aziiiud AnsAneEesand
= a v A A o = = a ¢
wilulasn Yasun Waiisununsdnezasdnslulasn
wiluladin * ifluensndedllls Gl lemisedlvends
(host) Tnala@nnszfBULATITEROALY UTBNGNUD
wuaFendeglual lug) e sdmEduinsluledn ©
wiluledn “Uszneusansnln-asalnudnenlen (fructo-
oligosaccharides) @uyau (inulin) ngla-aadlnudinanlss
(gluco-oligosaccharides) nwanlm-aedlnudnanlss
(galacto-oligosaccharides) lelanaaln-aadlnudnanlsn
(isomalto-oligosaccharides) wazdla-aaalnuinalsn
(xilo-oligosaccharides)* uananiuaniinaa (lactitol)
uanyla (lactulose) wazuanls (lactose) Nl w30

aadslasal 1an anaduaflunslulesn Tuanl Tug/ls’

P a oo ¥ v N = 3
wiluledn Fousnwuluihunaineh aedlnudneilss
. . A S ¢ wn o
(oligosaccharide) WuUNNN qmlumuwmmm ARL HURAN
duludlsatin (bifidogenic) sesununnyee 1fungnu
NIRRT A 1920 UazdINNulAMN HRUEALBOALN
= ¢ o ¥ ¢ A o B |
winanlss ANluwunyedlell a.a. 19507 atngls
fima aulsenevwaseadlnudnanlealutinuunyse 13
nununudusazaulimieuiu AoamgdTuuuay
AuMNIaIeadlnudnAlsAlutnuNN el ey
a o oal o v ' = oA o 5 a
qaunzgnnuluanl tanusazauaslimideuin’ nais
wilulesn lueimisian avdaavinly auilsznavaes
a1nsndey InatAsanuaslulamsnuesununsy s

INNNTANENNIIAATN 1 AdlAiLdn anvnsiawalulesn

AUANT AIAY  TIA

N Net azfiniFunnuae Bifidobacteria Laz Lactoba-
cilli Tuanl “lannlasuermsndngluledn “wannduiny
Vo Ay 1A A a ¢ | @
Tasuensnlddnsluledn W u adnelefinn gluuy
v ol a ea Yy o o v o =2
nslinglulasin Mudue fdelaiawn  Seesdinisdnem
] v & o v v |2 e oo
sald Asewnil N3 Uu yuliiResgneneuaus AEd

AN uRadlinssifeld”

= al a al =
ngAnEINFlUleAn Tuauian arin1sAnEIAINN
“wiusaaantlulesn 7 iddenalnaesszuungdaniy
= ea a a oca A @ o o
Anans NiArenTlulesn invadesiuniseenu
TR D WALANMINATRINT LUlaRAN “AanI1TLANNNT

=2 a o v
@ﬂ“HNLLﬂ@L"HﬂN‘U@Q@’ﬂ

¥ @

2 9N/

o aa | v A o = | =

HdaulanendiinAaudnannn fAdladiinnsnanat
nsAneNganunsitinsluledn © way wiluleadn “Wnld
a v @ v o & o o o '
Nendas lilusuan neant vaewwduasnsananl lun
Nean. uaan (post-colectomy pouchitis due to
ulcerative colitis) ANlinuABLINAIALANLA  (lactose
. ° v | o P v |
intolerance) @l “lanuaglunjant uvnlimnaawiy u
(necrotizing enterocolitis) FRIAARABN, U (vulvovagi-

nitis) LL@:ﬁmﬂﬂiﬁ'fmgﬂ (intestinal constipation)

Inslulasin “ wilulesn “uasdnlulesn wiveuses
duwhungasenisdnsaiuauninluide 4 e

Iz ANnTTAaTasuNazun " 9978 wnldlunng

Taanuuarinmlsn Tananfednisty agldinslulesn

niuaesianen viadunguaends 1w nsANEIY
“anantludluyndewmunndiungueinisszaaLaes
283811~ (irritable bowel syndrome)* Inguiiangaign
Anm aeniiu 3 ngu Ae nquAlaTu Lactobacillus
salivarium N§uAlATU B. infantis ngulasuLIaeN
\ | Ay ve 3 . oA aa ad
WUINNGNTLATY B. infantis 491N 1TNNARTENGAT W
Weangaiaee a9lunguids amsodfudn auaes
interleukin (IL) 10/IL12 Wiifludn@lamas @emngan
1 a Yo . . 1 a Vo
NANNLATY L. salivarium WAL N LATUEINADN
aa U Iﬂy dl&j ar ] dy
UANAINBINITNNARTNTBINGNTAZRTUUAT FILNTNT
o o YV @ 1 o o Vv Y 1
ant v Adliliiugn nisvineuaessnl eseangs

Sad o a o a o o =
URUL  AZLUUIN miL‘uH‘lﬂ‘u QIW?VLUT)@Wﬂ [ﬂ'ﬂﬂ[ﬂquuﬂ

213



214

Kuvatanasuchati J

TlaTudseiuan agbinaludnu aniwiuiuinela

YNAI

Twsluladin "y _aesuidadasiin

naulni luwalse 98 (oral malodour u3@
halitosis) Lfuiloyvinmaaiun wladuatnawnn 1Ge
| Al e = a a Y
Jilszansilesunansenuluizaanaulinininninsasay
50 va9tszainsluasnuianaslszunuiauas 25

43-45

gaslrzmnsludszmadiu® annsAnenaes Kang
wazanz Gadnsluledin TiAuadesiunaudin las
ANHAULANUNITEUDULIAAIUIL 460 AL BIYTEUIN
4 1 usr 7§ fifleenang dszimanimdld dauen
\e"@e Lactobacilli it "wnsowanlalasaumesenlasls
deanldidulnslulefin © wsune eupa ane
Tunsdudimsuaslalasawialsuesde Fusobacterium
nucleatum ATCC 10953 Porphyromonas gingivalis
A7A1-28 Treponema denticola ATCC 35405 Way

a ea

Prevotella loescheii ATCC 15930 Sluﬁ’fa\‘iﬂgumﬂﬂi LAY
U me eugualunisaand uinlugluyid anan
WIMLTY ANUAU 46 AU HAANNITANEIYNME AN1TDIAeN
e Weissella cibaria 1nvnmiinnilulngluledn e T
TAUININA BUANN 1HTRLUNNTEUSNNITHAR LElATIAL
dalWpuaaie F. nucleatum P. gingivalis T. denticola
uaz P. loescheii luviasljiifinng uavdalavenlnglu-
lomn Fanlineasineedin lnglien 1 dasnyn 19
VRUHA 46 AW N3 annudanss wysnlaxnantan tieg
AN NnTnaedlnsluledn Fatlunisannaulniia
o & al 1% =
an 1sdsznaunanganasnsivela Naainn1ANEN
1 a fd‘ = lg, dy o v d"
wudrlwsluledn HimTand et n1savnliid e
F. nucleatum apn3u@an 15Usenaunandainesnszime
1Y [ o = & % \
Taadls waranuqu@aued F. nucleatum NaRadnie 91
lunnapdiin Ingluladn Fafl A 1u1T0anlSuiniaed
lalagaudalns way LWAANBLANLNY (CH SH) a9
ateiity MAyne iR AeandTunuaadlalanaudala
ATRUAY 48.2 LALAAUTNIUIDUNAALNDLANLNUAS
Faaay 59.4° uanainid Iwsluleadn 7idud e

Streptococcus salivarius fi "usnaanautnlatgunu

CU Dent J. 2007,30:205-18

‘a1 Streptococcus salivarius K12 fi RIVREEa IR PRIL
WaauANnsRadelugeinla e Weissella cibaria
uananaanaulhnlauaawudiidinasanis Selulafay

= vy o
UL StI‘CptOCOCCUS mutans VL@WQ?J

usumsldingluledn iellesiuiugiinisdnm

50-53

£% I e = A oca A o
AOEILT 1N uanannisanslwslulefin iy
o Ay v = v v t% @ a
aaudutesinilayatsdiuarluneudu flnng
a & = & = - o a
Ansisauanantendludglu® Jeu” wigeEnt”
§ e LAz AULALA® azlfiudLNarin1sAnETad
Insluledn My seusadesneging wifitudndanles
wWasununisanslngluledn Ainesnuszuun1umn

RRNZF

51

3
Fasingluledin © Gefinadanldiudeaduried
{50 sausitl pA. 1989 U MmAinANTeETLTE T
luilaqiiuanasasinaliuasudell (ieagldgasll
s eaninsluledn Tuusas orunnsnilunng
Jasnuuazinelunisaatnlaedignies  uiunis
AnmuAgaiuunumadnslulefin ‘e seunde
fesdingadvas (ouwFaudeuiuingluledn 7
Aaadasiuszuumaduems datuFadnsluledn 7
Rearunaun uagiiAeaiuGesiuy uf unany
flunrazantlrznaliiRanisineyesuilifamnniuly

BUNAR

naAngsNlssnA

a oA =l

TRUAUATY WA. IW. AT. NAR 7. 95383 NlATosenu

Q
v

warl i eAAL W ASNULNANNT

VAN 15971989

1. Chen CC, Walker WA. Probiotics and prebiotics:
role in clinical disease states. Adv Pediatr. 2005;52:
77-113.

2. Tamime AY. Fermented milks: a historical food
with modern applications- a review. Eur J Clin Nutr.

2002;56 Suppl 4:S2-S15.



7 VU ‘;JW’W 2550,30.205-18

10.

11.

12.

13.

14.

15.

. Metchnikoff E. The prolongation of life. New York:

Putnum, 1910:343.

. de Morais MB, Jacob CM. The role of probiotics

and prebiotics in pediatric practice. J Pediatr

(Rio J). 2006;82(5 Suppl):S189-97.

. Fooks LJ, Gibson GR. Probiotics as modulators of

the gut flora. Br J Nutr. 2002;88 Suppl 1:539-49.

. Markowitz JE, Bengmark S. Probiotic in health

and disease in the pediatric patient. Pediatr Clin

North Am. 2002;49:127-41.

.Joint FAO/WHO Working Group report on

drafting guidelines for the evaluation of probiotics
in food. London, Ontario, Canada;2002 Apr 30 to
May 1.

. Shanahan F. Probiotics: a perspective on problems

and pitfalls. Scand J Gastroenterol Suppl. 2003;
(237):34-6.

. Coppa GV, Bruni S, Morelli L, Soldi S, Gabrielli

O. The first probiotics in humans: human milk
oligosaccharides. J Clin Gastroenterol. 2004;38 (6
Suppl):S80-3.

Holzapfel WH, Haberer P, Snel J, Schillinger U,
Huis in’t Veld JH. Overview of gut flora and
probiotics. Int J Food Microbiol. 1998;41:85-101.
Eckburg PB, Bik EM, Bernstein CN, Purdom E,
Dethlefsen L, Sargent M, et al. Diversity of the
human intestinal microbial flora. Science. 2005;
308:1635-8.

Kalliomaki M, Salminen S, Arvilommi H, Kero P,
Koskinen P, Isolauri E. Probiotics in primary
prevention of atopic disease: a randomised
placebo-controlled trial. Lancet. 2001;357:1076-9.
Lilly DM, Stillwell RH. Probiotics: growth-
promoting factors produced by microorganisms.
Science. 1965;147:747-8.

Szajewska H, Setty M, Mrukowicz J, Guandalini S.
Probiotics in gastrointestinal disease in children:
hard and not-so-hard evidence of efficacy. J Pediatr
Gastroenterol Nutr. 2006;42:454-75.

Coeuret V, Gueguen M, Vernoux JP. Numbers and

16.

17.

18.

19.

20.

21

22.

23.

AUANT AIAY  TIA

strains of lactobacilli in some probiotic products.
Int J Food Microbiol. 2004;97:147-56.

Marco ML, Pavan S, Kleerebezem M. Towards
understanding molecular modes of probiotic action.
Curr Opin Biotechnol. 2006;17:204-10.
Pohjavuori E, Viljanen M, Korpela R, Kuitunen M,
Tiittanen M, Vaarala O, et al. Lactobacillus GG
effect in increasing IFN-gamma production in
infants with cow’s milk allergy. J Allergy Clin
Immunol. 2004;114:131-6.

Mastrandrea F, Coradduzza G, Serio G, Minardi A,
Marnelli M, Ardito S, et al. Probiotics reduce the
CD**" hemopoietic precursor cell increased traffic
in allergic subjects. Allerg Immunol (Paris). 2004;
36:118-22.

Mack DR, Ahrne S, Hyde L, Wei S, Hollingsworth
MA. Extracellular MUC3 mucin secretion follows
adherence of Lactobacillus strains to intestinal
epithelial cells in vitro. Gut. 2003;52:827-33.
Szajewska H, Mrukowicz JZ. Probiotics in the
treatment and prevention of acute infectious
diarrhea in infants and children: a systematic
review of published randomized, double-blind,
placebo-controlled trials. J Pediatr Gastroenterol

Nutr. 2001;33 Suppl 2: S17-25.

. Rosenfeldt V, Michaelsen KF, Jakobsen M, Larsen

CN, Moller PL, Pedersen P, et al. Effect of probiotic
Lactobacillus strains in young children hospitalized
with acute diarrhea. Pediatr Infect Dis J. 2002;
21:411-6.

Costa-Ribeiro H, Ribeiro TC, Mattos AP, Valois
SS, Neri DA, Almeida P, et al. Limitations of
probiotic therapy in acute, severe dehydrating
diarrhea. J Pediatr Gastroenterol Nutr. 2003;36:
112-5.

Sarker SA, Sultana S, Fuchs GJ, Alam NH, Azim
T, Brussow H, et al. Lactobacillus paracasei strain
ST11 has no effect on rotavirus but ameliorates
the outcome of nonrotavirus diarrhea in children

from Bangladesh. Pediatrics. 2005;116:e221-8.

215



216

Kuvatanasuchati J

24.

25.

26.

27.

28.

29.

30.

31.

32.

Saavedra JM, Bauman NA, Oung I, Perman JA,
Yolken RH. Feeding of Bifidobacterium bifidum
and Streptococcus thermophilus to infants in
hospital for prevention of diarrhoea and shedding
of rotavirus. Lancet. 1994;344:1046-9.
Oberhelman RA, Gilman RH, Sheen P, Taylor
DN, Black RE, Cabrera L, et al. A placebo-
controlled trial of Lactobacillus GG to prevent
diarrhea in undernourished Peruvian children. J
Pediatr. 1999;134:15-20.

Sazawal S, Hiremath G, Dhingra U, Malik P, Deb
S, Black RE. Efficacy of probiotics in prevention
of acute diarrhoea: a meta-analysis of masked,
randomized, placebo-controlled trials. Lancet
Infect Dis. 2006;6:374-82.

Vanderhoof JA, Whitney DB, Antonson DL, Hanner
TL, Lupo JV, Young RJ. Lactobacillus GG in the
prevention of antibiotic-associated diarrhea in
children. J Pediatr. 1999;135:564-8.

Correa NB, Peret-Filho LA, Penna FJ, Lima FM,
Nicoli JR. A randomized formula controlled trial
of Bifidobacterium lactis and Streptococcus
thermophilus for prevention of antibiotic-
associated diarrhea in infants. J Clin Gastroenterol.
2005;39:385-9.

D’Souza AL, Rajkumar C, Cooke J, Bulpitt CJ.
Probiotics in prevention of antibiotic associated
diarrhoea: meta-analysis. BMJ. 2002;324:1361-7.
Cremonini F, Di Caro S, Nista EC, Bartolozzi F,
Capelli G, Gasbarrini G, et al. Meta-analysis:
the effect of probiotic administration on
antibiotic-associated diarrhoea. Aliment Phamacol
Ther. 2002;16:1461-7.

Johnston BC, Supina AL, Vohra S. Probiotics for
pediatric antibiotic-associated diarrhea: a meta-
analysis of randomized placebo-controlled trials.
CMAIJ. 2006;175:377-83.

Kalliomaki MA, Isolauri E. Probiotics and
down-regulation of the allergic response. Immunol

Allergy Clin North Am. 2004;24:739-52.

33.

34.

35.

36.

37.

38.

39.

40.

47.

42.

CU Dent J. 2007,30:205-18

Alm JS, Swartz J, Bjorksten B, Engstrand L,
Engstrom J, Kuhn I, et al. An anthroposophic lifestyle
and intestinal microflora in infancy. Pediatr Allergy
Immunol. 2002;13:402-11.

Majamaa H, Isolauri E. Probiotics: a novel approach
in the management of food allergy. J Allergy Clin
Immunol. 1997;99:179-85.

Viljanen M, Savilahti E, Haahtela T, Juntunen-
Backman K, Korpela R, Poussa T, et al. Probiotics
in the treatment of atopic eczema/dermatitis
syndrome in infants: a double-blind placebo
controlled trial. Allergy. 2005;60:494-500.
Wheeler JG, Shema SJ, Bogle ML, Shirrell MA,
Burks AW, Pittler A, et al. Immune and clinical
impact of Lactobacillus acidophilus on asthma. Ann
Allergy Asthma Immunol. 1997;79:229-33.

Helin T, Haahtela S, Haahtela T. No effect of oral
treatment with an intestinal bacterial strain,
Lactobacillus rhamnosus (ATCC 53103) on birch
pollen allergy: a placebo controlled double- blind
study. Allergy. 2002;57:243-6.

Kalliomaki M, Salminen S, Poussa T, Arvilommi
H, Isolauri E. Probiotics and prevention of atopic
disease: 4-years follow-up of a randomized
placebo-controlled trial. Lancet. 2003;361:1869-71.
Ogden NS, Bielory L. Probiotics: a complementary
approach in the treatment and prevention of
pediatric atopic disease. Curr Opin Allergy Clin
Immunol. 2005;5:179-84.

Salminen MK, Rautelin H, Tynkkynen S, Poussa T,
Saxelin M, Valtonen V, et al. Lactobacillus
bacteremia, clinical significance, and patient
outcome, with special focus on probiotic
L. rhamnosus GG. Clin Infect Dis. 2004;38:62-9.
Vandenplas Y. Oligosaccharides in infant formula.
Br J Nutr. 2002;87 Suppl 2:S293-6.

O’Mahony L, McCarthy J, Kelly P, Hurley G, Luo
F, Chen K, et al. Lactobacillus and bifidobacterium
in irritable bowel syndrome: symptom responses

and relationship to cytokine profiles. Gastroenterology.



7 VU ‘;JW’W 2550,30.205-18

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

2005;128:541-51.

Tessier JF, Kulkarni GV. Bad breath: etiology,
diagnosis and treatment. Oral Health. 1991;81:19-
22.

Miyazaki H, Sakao S, Katoh y, Takehara T.
Correlation between volatile sulphur compounds
and certain oral health measurements in the general
population. J Periodontol. 1995;66:679-84.

Bosy A. Oral malodor: philosophical and practical
aspects. J Can Dent Assoc. 1997;63:196-201.
Kang MS, Kim BG, Chung J, Lee HC, Oh JS.
Inhibitory effect of Weissella cibaria isolates
on the production of volatile sulphur compounds.
J Clin Periodontol. 2006;33:226-32.

Burton J, Chilcott C, Tagg J. The rationale and
potential for the reduction of oral malodour using
Streptococcus salivarius probiotics. Oral Dis.
2005;11(81):29-31.

Horz HP, Meinelt A, Houben B, Conrads G.
Distribution and persistence of probiotic
Streptococcus salivarius K12 in the human oral cavity
as determined by real-time quantitative polymerase
chain reaction. Oral Microbiol Immunol. 2007;
22:126-30.

Kang MS, Chung J, Kim SM, Yang KH, Oh JS.
Effect of Weissella cibaria isolates on the
formation of Streptococcus mutans biofilm. Caries
Res. 2006;40:418-25.

Nase L, Hatakka K, Savilahti E, Saxelin M, Ponka
A, Poussa T, et al. Effect of long-term consump-
tion of a probiotic bacterium, Lactobacillus
rhamnosus GG, in milk on dental caries and caries
risk in children. Caries Res. 20071;35:412-20.
Ahalo AJ, Yli-Knuuttila H, Suomalainen T, Poussa
T, Ahlstrom A, Meurman JH, et al. Short-term
consumption of probiotic-containing cheese and
its effect on dental caries risk factors. Arch Oral
Biol. 2002;47:799-804.

Comelli EM, Guggenheim B, Stingele F, Neeser

53.

54.

55.

56.

57.

58.

59.

60.

AUANT AIAY  TIA

JR. Selection of dairy bacterial strains as probiotics
for oral health. Eur J Oral Sci. 2002;110:218-24.
Montalto M, Vastola M, Marigo L, Covino M,
Graziosetto R, Curigliano V, et al. Probiotic
treatment increases salivary counts of lactobacilli:
a double-blind, randomized, controlled study.
Digestion. 2004;69:53-6.

Egashira K, Kitahara T, Kashiwagi K, Higuchi N,
Nakashima M, Ichikawa N, et al. Investigation
for proper use of probiotics in Nagasaki University
Hospital of Medicine and Dentistry. Yakugaku
Zasshi. 2006;126:1155-61.

Krasse P, Carlsson B, Dahl C, Paulsson A, Nilsson
A, Sinkiewicz G. Decreased gum bleeding and
reduced gingivitis by the probiotic Lactobacillus
reuteri. Swed Dent J. 2006;30:55-60.

Sarantos SR. The importance of probiotic
supplementation in conjunction with orthodontic
therapy. J N J Dent Assoc. 2006;77(2):10-3.
Anderson MH, Shi W. A probiotic approach to
caries management. Pediatr Dent. 2006;28(2):
151-3.

Volozhin AI, II'in VK, Maksimovskii TuM,
Sidorenko AB, Istranov LP, Tsarev VN, et al.
Development and use of periodontal dressing of
collagen and Lactobacillus casei 37 cell suspension
in combined treatment of periodontal disease of
inflammatory origin (a microbiological study).
Stomatologiia (Mosk). 2004;83(6):6-8.
Lukmanova KA, Iangirova ZZ, Salikhova NKh,
Magazov RSh. Substantiation of the composition,
technology and standardization of the original
medicinal forms of interferon and bactisporin.
Zh Mikrobiol Epidemiol Immunobiol. 2005;5:
106-7.

Meurman JH. Probiotics: do they have a role in
oral medicine and dentistry? Eur J Oral Sci. 2005;
113:188-96.

217



218 | Kuvatanasuchati J CU Dent J. 2007,30:205-18

What are probiotics?

Jintakorn Kuvatanasuchati, B.Sc., D.D.S., M.S., Cert. in Oral Microbiology

Department of Microbiology, Faculty of Dentistry, Chulalongkorn University

Abstract
Objective To review the definition of probiotics and definition of microorganism as probiotics.
Source Clinical trial and meta-analysis and review article related to pediatric are searched.

Summary of the finding Scientific literature on probiotics have remarkably increased in the last 10
years. The mechanism of action has been experimentally investigated. Studies indicated that
probiotics could act by competing with pathogens, modifying the intestinal environment by reduction
in pH as a result of fermentation products, interacting and modulating local and systemic inflammatory
and immune response. Clinical trials and meta-analysis showed that probiotics seemed to contribute
towards the prevention of acute diarrhea and of antibiotic-associated diarrhea. A study also showed that

probiotics can reduce the occurrence of atopic dermatitis.

Conclusion The use of the term probiotics for living organism date back to 1989. They were
regarded as a supplement of living microorganisms that bring a health benefit by improving the
balance of the intestinal microbiota. However, it is necessary that the current definition of probiotics
be further developed so as to allow choosing a probiotics for each clinical situation of prevention
and treatment. The study about the role of probiotics in oral health, such as a study of probiotics
related to halitosis and dental caries, is scant when compare with the study about probiotics in

digestive system. This article may stimulate more research in this field in the future.
(CU Dent J. 2007;30:205-18)

Key words: definition of microorganism as probiotics, definition of probiotics; probiotics






