
TwsluTor~: ====& 
I 

vaunstin101Eion1Woa:::::=-- -
~ w 

PROBIO~ICS Alternative Microorganisms F==~-• 



b 

u;.,mm.L!JL,t!!l,\lklA~W 

U@~1b'LIAJ:i!IAM11kLU~m1111Al \'tN11 J:i!IAM11kLUL\'t™~N:W 

u@m l,\LIA111AM.11kLUUM.L.t!! );:>' JI rb 0 

~~IDaH JO:J SWS!U06JOOJ::>!W aAHOUJa~l'V 

SJl!Ol<aO~d 
L L 

MLUQ9GMIUGl:210LU8SUnl:2C1 ..... ..... "" r--- I 

I . 



B\1 'P1201'10TIC-S : Altemti1ive Mic.roo9t1r>isms fi:Jr Hwl1n 

r 

ISBN 978-616-11-1639-2 

1cw11u1ei~n ~~'W'Vl~6'Vl1.:JL~e:imvjml"!l.n1-w 
' ' 

PROBIOTICS Alternative Microorganisms for Health 

~ ff ~ d 
'V'l:W'V'lfl'.i.:J'VI 1 : 

~mn~1: 

'W'VH'!:WoUtJ iJ'1'1"!1iJ'IJ 

'W'V'l.b'Vll'IJ 511.J-rl'lu 

""" m"llt:J'W : 
" 
fllli~'U'.i'HU15n1'.i : 

.Q, Q..I ii q t{ 

1'WtJ bbfn:Will1'1Y'1 
' 

q v ' 
fl6l li 'Wl'l 1 'W'J l'l'W 
' 
fl~'l'f\?11 tl1~1~ 

~WIW:W'V'lbWll'.I 

eHlnbbUU /';i'l.Jb~:U/ 
"' 

'1.h~ii'lTINTUW:UW 

~ <d 
'\'UJ'l'l'VI : 

~ '1'11111"1:1.J 'V'l .Y'1 . 2556 

'11'W1'W 5,600 b~:W 

eJ B'U ~ m:w~ ~J'W1 fl1 '.i bb wv1clbbv.m1 'VI tJ bb61 ~ fl1 '.i bb 'V'l'\11cl'Vi1-:i b~ eJ fl 

VO O IV tr .c!il 

t:,J €1 1'W1tJfl1'.i ?l1'W fl fl1 '.i bb 'V'l'VI tJ'VI 1 'I b61 €1 fl 
"' 
e:f<tlitJY'11?11'1 '.i1'11'.i cl \?l '.i .1'1ltJ119).Ju 1'1JtJ?tl'l 
"' ' 

~'WVl'V'l1 'V'l'lf'lfl1?!€1 
-<::>. t{ ~ 11'..:::I 

:W ill'l'l1'Vl'VW b'V'l'IJ '.i ?l?l:W 

m fl'Wfl ri tJ:.\i l'l '.i 
' 

0 Q.I ' t:::t 
~1'Wnfl1'.ibb "W'Vl tJV11.:i b~ ein 

n '.i:IJ~ \9).J'lJ1n1'm "WVI ei bb(l.J'W 1 vi tJ bb~~fl1'.ibb "WVI eim .:i b~e:i fl 
n'.i~Vl'.i1'1~1Li1'.i'W~"IJ 

' ·e:iwm 2 fft.1 'W?! ·15·1'.iru?1'1J 8 ti'W'W~11'W'WVi \Y\' 1'U 61~1m \?l '!llru 
' v 

rl1b.lleJb:iJeJ '1 ..ij-:i'Vll\?l'U'U'VI~~ 11000 
b'Vl '.i. 0 2149 5636 b'Vl '.i ?\1 '.i 0 2149 5637 
www.thaicam.go.th E-mail: thaialternative@yahoo.com 

bB'WV ~1611'11 I l~EJ'IJ~11~11 b'IJR'lh~1w1ill'l1 

bvl 'l . 08 7697 7393 E-mail:ndesign54@gmail.com 

h'lw:uw~hun.:i1'Wvfi~'Vrv10A11i'l'W1bbvi.:i'IJ1~ 



r 

frvs?vfemn : v!Sun~ml:J11remrk81'VJl?l'V \fl 

Fi1L.h 

1-w-a1u 1ei~n bU'Ll';\J\;1~~1i1nB bri~?1~1..:ru1~ 1CJ'Utl~B~1\lfl1CJ ~B 61i1CJ 
' 

1 Vf?i'llm~bb~-:ibba\I bb\;1~?11m111vi'1\11'W 1~~ D';\J';\JU'Llil';\Ji;i~~mnn11 20 6U'W~ 
' ' ' 

~ilrirumJu~b V1~1d bbm~ 1Vf·t.h~1CJ'U'W1 'Wfl1a~n~1bbi;i~ue.J\ln'W11ribnffu 1 o 'Uu~ 
' 

bb~11e.Ji;i.if1\1 b~ CJ\l';\11nma16/J~i;i~~ b V1~1d';\J ~:Wi!e.J CJ b~e.J b V1 CJ'Un'U mtllj~1'U~ bb~ 
n8\l~e.J\la~1\l 1 'W m116/J';\Ji;i~~ bb~m;tJ1~ bJlVl 1Vl\?la'ltl'U1 ari bb\;i~~e.J\l'W';\11aru1fl1a 

' 
1m 'Wbb~tl~mru~1'Utla~nB'U bb\;i~a~CJ~nm 1 'Wm1~n~1bb~i;i~11ri 

Vlir\l~e.J 1-w-a1u 1ei~n lil~'U'Vl~~'Vl1{1b~flm~ei~"IJ.fl1'W uu'U.n~~vl1~'Ub~CJ • • 
m3.JW~'U1n1'abb'W'Vl~bbN'W1'Vlt1bb~~m-abb'W'Vl~'Vl1.:ib~ein bbi;i~e'.J61i1CJl'!11?1m1';\11 a~ 

'U 

~a.1'UCJ1~1.J 1'UCJ?l\?l b~me.Jmb~~m111~bb\;i~ bU'Wbb'UdVJ1\11'Wma~~'W11-w-a1u 1ei~n 
' 'U 

bb~~mV11-a 1-w~ 1u 1ei~n 'lle.J..:i 1VJCJ1 Vf:Wm111tli;ie.J~nmbi;i~:Wrirum~ b ~e.J 1 VIVI~ b VlCJl.l 
' 

n'\J 1-w~1ubei~mb~~N~\?l.firu6Vl1-w~1u1ei~n"!lei.:i~1.:iu~~b 'VIA bbi;i~?11m111i;i~ 

m116/Jmtllj~1'W~ 1'We.J'W1fl\?l1~ 

Vl1\I b U'U8~1..:i~\111V1ir\l~e.Juu'Ud ';\")~ b lJ'Utla~ 1CJ'Utl~1V1foe'.J?1'U h ~..:i 
'U 

tl 1~'U1'U'U~iJuruV11?1'lJm~ irn1'll1m1 ';\)~1111 t!Pin~1bbi;i~16/Jtl ':i~ 1CJ'll'W1 'Wfl1a 
'U " q 

mbi;i?i'llm~~e.J1tl 
'U q 

;sir~~ 
('W1CJ?111-a'CJ U';\1~1il'll) 

e.Jfi'U~m11~~mmabb ~vi~bbe.J'W 1 vi CJ 

' "" bbi;'l~ fl1':ibb ~Vl CJVl1\I bi;'!€! fl 



@J Pfl~tonc-s : Altcrr>1#ivc Mieroo91J1l"isms fi:Jr Hwlth 

FilLh~IVEJU 

m1:tJ~'W~1bb;;:J~n1';i~m~'U'Ue:J\lrlfl11:tJ'rlm~e:i\lm';ibb'l"lVHJVl1\lb~e:in 
" 

e:i~1\I bt11"il~\I btl1~\l 1 'W~1\l'lh~ b Vll"l bb~~ 1 'W'\.J';i~ b Vll"11?1~e:im~t.1~ nmffJ1Vl\"11 ';i';i~ 

~ ~1'Wm bl?l tJ b if 'Wci\I b?l~:tJ n1';i?l~1\1Vli;l n\i1'W~il1 bzje:i ~e:i b U'WV!i;l n \i1'Wb~\ltJ ';j~~ n~ 
~ ~ 

1'W~1'WoLJe:J:tJ~Vl1\ll Vlt.l11"11?l\9l4 m1:tJtJ~e:i1?1i1t.J U-;i~~VJ513i'ntl bb~~ fH11Jl1'1"l6LJe:J\I 
" ' 

n1';il?lbb~?l6LJ.fl1'l"lb1?1t.11•i.ft:..J~\9l.ilruo/iVJ1\lb~e:in~1\I., b~e:J"il~1~rn1:tJ~'W1"il11"1J~i1flrum'l"l 
\l 'I I 'I 

bb~~i1 ';i1fl 1~b.U1Ci\l 1~G11V1~u'\.J';i~'lJ1'lJ'W ';i1:tJ~\lm';ici\lb?l~:tJ 1~bnl?lm';i1oi.ftJ-;j~ bt.J'lJtl 

~\lffi~'U~m';ibb~~~:tJ1fou~m';i 1-w11u1ei~n ~l?lbU'Wm';i1oi.l'm';i~1m'l"l 1m~uu 
" " 

uTul?lmoi.l'm ';i~1 Jl1'1"l (Biologica lly Based Therapies) zj\lbU'W';i~'U'UU1Ul?l 
bb '\.J'UVl ~\l~t1n~1?1-:6'1bb'Wn1'W';i~ 'lJ'Un1 ';i bb'l"lVJ tlVJ1\lb~e:in1 'W'\.J';i~bVll"l?lVl~\im:tJ~m " ~ 

bl?lt.JVIU1t.J\11'W National Center of Complementary and Alternative 

Medicine (NCCAM) 

CJ~0nrutff 011:JJ"lf7~v7nv~un1v7 UU7:JJ "1w11u1ei~mbr;i~ei1V111 -
' 

1v.111u 1ei~n" t1ntl1m1oi.l'b~e:Jm';il?lbb~?l6LJJl1'1"l6LJe:J\l~\9l1bb~~:tJ'W~tl zj\l 1-w11u 1ei~n 
\I 'U 'I 'I 

\9l1:tJ'Llt.11:tJ 11?1t.1G11iln\11'Wflru~m';i:tJ n1 ';ie:J 1V11 ';i bb~ ~t.11 (e:it.J .) 6LJB\IU';i~ b Vl l"11 Vlt.J 

u:JJwilv "il~'l.JVJ~6~i'.i~11?1~.:ib~ei~1.:im1:11~-ru1um:u1ru~bv:l1:1.:iwffil~'Vi'11Vi 
' 

bfi~N6'1~blluu1~ 11:1"Utl~1ui;i"U.n1-w 1 'Wth~b Vll"11Vlt.J1w11u1ei~nt1ntl1m 1oi.l'VJ1\I 
. ' " 

~1'WUl"1~\9l1mb um1mm'W bb~G11V1fom';itl1:tJ11oi.l'n'U:tJ'W 'trtl.a'W'*\I b U'W~'Llt.1:tJ 
' ' 

1'W'll1.:i1:WMtJ~ ~1'W:tJ1 b tie:i.:i'<il1 ni1.Ue:i-:6'1 nl?l'Vlm t.1'\.J';i~ m';iB n~.:ifl'Wci1'W 1 V1qj8.:i6LJ11?1 

fl11:tJ~m1:tJb.U11'<ilbMt.11n'U 1w11u1ei~n bb~~ bb 'W1VJ1.:im ';i1?1 bb~?l6LJm'l"lfl1'Urinu 
'U 'U 'I 'U 

m ';i1oi.l' 1-w11u lei~n e:i~1.:ii1'\.J';i~~VJ6.nT1~ zj.:ibdmu~t.JrnV1t.1'Un'U1 'W~ 1.:i'l.h~ bVll"1 
bb~1 "1w11u1ei~mbf;t~B1V111lw11u1ei~n" 1~fom1:tJ'Llt.1:tJ?l'IBn~.:ii1';i1 t.J'l1'W 

" 
Ci.:im';iPl n~1i~t.11w11u1ei~ne:i~1.:i~m tie:i.:ibb~~n-;l1.:i6LJ11.:i 15.:i 1:Wil1 bb tJ~niln~ 



b 

Wlz'.l8Q,t !1~,t-8Q,t 

GV flrJt, :ru-t1j 'tl·'b 

fbt ~ G~~k~~lb~l!l~ 

l'.,LUn t ~ n~nqm t Lll\,Bt} m~m~ 1~b'!mtfblbkfbL!bL!b~n@n8~1~ ~t!'.,LU~!'.,fb ' " ' n. n. 
~n mm.lz'.lmfl.lbl1MMillL11t, nri.m!'..L9LIJLillmu·,~~~ITT.M 11m:1mM 1 n1tb'!m1J~n111, 11i F=' I l"'5 I ti ,9 I fi:7 f::7 I fi:7 I'?> 

' " b 

L!A~~~t~~ U~@1nv.M1 Jlot!'.,LU~Brl.!1Q,8p!'.,[bfb~l~t~ rl.lz'.lrt.'l!'.,l,Ql,lz'.l~t!'..lti~W 

UG~l~UA?ltiM llbLU~b'!lmlti t fbr':lll?lt\,M, 11!'.,L,Ut.,M,~~lbW UG~l~Llti?IJ\,M, 11!'.,LUU_tl,L~ 
b n. 

rt.'l~fl,Gfl.Gfl.M,8~1~ ~ti.JV\, l~!'..fb~l,~~Gfl.U~@l rbl!'.,Ml,!Asru~W!;!l':l~~llU~@l nt~Ml n,~ 

lb8l& I l!l,l;i~ t G~ IM,U!rt.'l~~~b'!ll 8,Vl!lGb'!fblbLt~~~ t 81J\, t~@ri.u~@l nt~M 1 ~LlftL@~~ll 
b 

U~@l nt~Ml t.,M,~~!'..LUM, t~Lltitfb llnQ lfbl),l!J@b'!W MU!glJ\,g~!'.,fb~~L~B~tMU!rl.lz'.l 

n. n. n. 
!'.,L,UM, U.M:Lt~~~GfbQ IJlot~b'!ll U~@l nt~Ml n,~rn~l~G~UlJl&i),tLEomLt~k!bLt~ 

' ' ' b n. n. b 

~~tM,U!rl.lz'.l}Wlz'.ll,l.Jl,8lt\,~M,L,~~l,lt\,l),tM,lz'.l~~~mmL ~ ~~ t G~ IJl~k'.l~!'..[bLJW,t-~~~ 

u~m t!'.,L,11\,l,@M,~I ~L,lt\,fl,fl,~!'.,~!'., 1 n,~~GJJ.rn~l~U~@l nt~MJJJotf,LLJM,l),l!J@b'!WM,U!fl.~ 
G~U~@1nt~M1~@rl.b'!l':l 8,Vl!lGb'!fbM:Lt~n~rnb[bbLU UG~ll!J~f,L,U 8L,M:ll\,lbl,t,~ 

n. 
M:L8Qlb~rn~m~~G~ lk!blt~~ t G~ m~L!Al!l~t}lb~I U~@l n, t~Ml G~~_tl,11\, I f'6 I f'6 f'6 

8l,l,6JU~8L,b'!ll\,~M, II ~L,~G8lA tl.JlA I ~f,[bfb b 8LfbitbL~LM:Ljlol L!b!'.,LU~,l,'Jt 
~Rs L8\hrt.'llJWb'!l':l~lrn ~t.,GL,lz'.lQ,tl\hrt.'llJWb'!l':l !'.,t.,11\,t.,Grt!'..lz'.lllhrt.'llJWb'!l':l rtl!l~G!'..~l~lA p ,9('b<;;:;:r 0 ,9('btf '<:;:7_9('b"=> f?f;:::t ('b 

I I I f'6 



I -

rfj Pfl<J1'1QTIC-S : Altcrr>f;ltivc Mieroo9f;l,,i5m5 fOr Hwltn 

11u1 

f111.J1 ..... .... ... .. ..... ... ..... ... ..... ..... .. ........ ............ ....... .... .. .... .. .................... .. .......... ......... fl 

?111u'1J .. ..... ..... ..... ... ... ..................... ....... ........ .... .... .. ... ...... ... ... .. ...... .. ...... ........ ... ... .... fl 

,,; 
'U'Vl'VI 1 

th~1MbbGi~um:w'llt1~ 1~11tJ1t1Mn .......... .... ..... .. .......... .. .... .. ....... ..... .. ............ ........ .. ... . 7 
History and Defin ition of Probiotics 

.:I 
'U'Vl'VI' 2 

m1~~b~t1n 1~11tJ1t1Mn ......................... .. ...... ..... .... .. ..... .. ........ ... .. ... ..... ...... ........ ..... 16 
Selection of Probiotics 

,,; 
'.\!J'Vl'VI 3 

nwt.b~bil'Wrn1:wtJGit1~Jl8'1Jt1~ 1~11'U1€1Mn ..................... .. ............... .... .... .. ....... ... .. 39 
Safety Assessment of Probiotics 

,,; 
'U'Vl'VI 4 __ .., 

e-iGi'1Jt1~ 1~11tJ1t1Mn~t1~'1lm~ ............ ... .. ......... .. ........... ...... ... .. ... .... ... ..... .. .... .. ..... .... 53 
Effects of Probiotics on Health 

,,; 
'U'Vl'VI 5 

1~11tJ1t1Mn~ ~M81'1ieNn'U bdfl1~'U'UV11~b~'Wmvm1 m~n ... ... ....... ..... ...... ........... .... 84 
Probiotics for pediatric gastrointestinal diseases 

v "" 1 ~'1J'\.Ji11~1 Vl8 .... ..... ....... ... ..... .......... .......... ..... .. ..... .............. ...... .. ...... .......... ... .. ..... 110 

(i'\''1Ji:Jm~1er~n~~ ...... .... ... ..... .. .... .. ... .. .... ........... .. ...... ... ....... ..... ... ..... ...... .. ....... ....... 124 

tJ V q V QI 35 1~1Vl~b'LJ8'\.J ....... .. .... .. ................................... .. ...... ..... ..... .... .... ... ... ... .. ........ ..... ..... 1 

6 I •hwnm~bb\'l\llV\111~biiei n http://www.thaicam.go.th 

l 



fws?vfemn : v~un"SY!ml:Jtl$f)ntfklf!'Vll?l'V ~ 

unn 1: 
LJs:8a11a:Of:l1uuo\)fwslufoan 

History and Definition of P.robiotics 

1.1 tl':i~1~"llei..:i1v-r'a1ufa~n 
(History of Probiotics) 

"i1n~'V'Jvl'lJeMri'1--J1 "1w':i1ufa~n" 

(probiotics =pro+biotos) ml\l1nm~1n~n 

'lJmr\'111 "b'V'l':i" (pro) bbr;'l~ "b'UbB'VlB~" (biotos) zj-:!Vl~1tJfi-:i "~1'Vi~'U~1~" 
(for life) Vl~e:J" r;l..:ib~~3.J~1~" ~"i-:i-iJ1w1'Uri'111 "bbB'U~b'U 1ei~n "(antibiotics) 

zj\!VJ~1tJfi-:1 "~ei~1u~1~" VJ~e:i "tll)~1u~" 1~mJ'\J~-:JVl~e:i~e:i~1'W~\liHl1\?18n 
'lltJ~Vl~\lzj-:Jenl\JVJmtJfi\ll\l~'W'Vl~EJ'UiJ~ne:i bri ciTw 1'V'J"i1'Ufa&lnt!'W1oirb ~e:ici\lb?t~~ 

' ~\l:W:zl1\?l (Suskovic et al., 2001;Vasiyevic and Shah, 2008) ~b~tJ'W~\!1A~'lJe:Jb?l'We:J1Vf 
'\J 

1'1Jr\'111" 11~u'VJ'1e1Lf1~3J:;J'Ju::u~ei11C1:;Jwtf1~3J:;J'Ju::" bWfl1bbur;=i'1JeN "1w~1u 1ei~n" 
9 9 

r\'111 "b'V'l':ib'UbB~n" J'W 11rnl1m1oilri~\lbb"in1~tJ Lilley bbr;'l~ Stillwell 
'\J 

1 'WtJ ri. fl. 1965 cilmb 'W1~~bMmn'\JtJ"i~ 1tJ'lltl'lJe:i\ll\l~'Wvi~8 ne:i'W~l\l~~J1b lJ'W 
' 

1'V'J"il'\J1e:i&lnJ'W ~~ful\l1mbm~~'lJe:J\!11n1vimm?t\?l?u11~m611tJ zje:i Elie Metch-nikoff 

zj\!1~~rn1-:11r;=il'Wb'Ur;'l1'W6il1-:i~'Wf1\?ll"i"i~~ 201~tJ1'WU A.I'll. 1908 J'W Metchnikoff 

1~rK\l bn\?l11tJ"i~'ll1m'll11ur;=i bbn b~tJ:Wm tJ~'W 1~ tJ'IJ"i~'ll1mci1'Wmn:WmtJ1~tJ bQ~ tJ 
' ' 

mnn11 100 tJ zj\lbde:i~l\l1"iru1rr-:1'V'J~&lm"i~fl1"i'U~1.nri'lJeN'U11umbm~tJ'V'J'\Jl1---
'1l11umbn b~tJiJtJ~'U~l.nrii:.J~\?lnruo/i'W~ b tJ~m zj-:iul\ll\JU'Wb"i1~~nn'Wm 'Wm~ 1tJ bM\?l 

' '\J 

1~ tJ'\J~lnritJ~m rum n \91\!J'W~\! 1(il~-:i·1fe:iiK'WiJ~:o1'W11 fl1"i~'ll11ur;=i bbn b~ tJ'U~1Jl ri .. 
'W~Vliln 1 'WtJ~mrumm U'WU"i~'<il1~\!1l11\l~bU'W?ll b Vl\?l~vh 1Vf:WmtJ~'W1~ (Suskovic 

' ' 
et al., 2001) 

1hunm'ibb'V'l'l'IV'Vl1~b~<1n http://www.thaicam.go.th I 7 
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m tJ 1 m~uuvi1.:i b~'Um'V11"J'lJB\l~\l:U'ili~:W~~'UVl~~m~ t.JB cil\\'1m'Llm fl 
' '\J 

zj.:i:W~.:i~~'UVl~~'IJtJ\91~bU'Ll'Li"J~ lt.J'IJtJ 'lJtJ\91~bU'Llflm.:i lWnB 1V!bn\91LJ"J~ lt.J'IJtJ'Vl~B 1 Vl'el) 
' 

bbr;'l~'/JtJ\91~rlB 1Vlbn\911 Vl'el ~1flfl'.l1:u~\1 Metchnikoff :l'.ibb'U1fl11:U~\91~~~Vl\91bbVl'U 
'\J 

~~'Llvi~tl'IJi'.J\91~nB 11Xbn\911 Vl'el~m~t.JmJ1 'U"J~uuvi1.:ib~'Um'Vl1"J~1t.J~~'Uvi~tl 
' '\J ' 

'IJtJ\91~:1'.iLJ"Jdt.J'IJtJ b~B\l~1fll1~~'UVl~mtJ\91~rlB 1 Vlbfl\91 l"Jf11 'U'J~'\J'\JV11\lb~'UB1'V11"JtY'U 
' 

ilrnU'Ubb'\Jf1Vlb~t.J'IJtJ\911D'J~LB1r;i~fl (proteolytic bacteria) 'Vl~Bbb'Uf1Vlb~t.J~ciBt.J 
1D'J~'Ub~B1m 'Ufl1'Jb~~qj boU'U bb'Uf1Vlb~t.J f1r;'lBG'fVl~ b~t.J (clostridia) l\91t.Jbb'\Jf1Vlb~t.J 
fl~:ud~~ciB tJ 1 'Li"J~'U bbr;'l~ 1~G'f1'J~'el~1fl fl1 "JciB tJ boU'U G'f1'Jfl~:U~'UBr;'l (phenol) 

' ' 
m"Jfl~B'UL\91r;i Ondole) bbr;'l~G'f1"Jfl~bbB:u1:ubt:lt.J (ammonia) zj.:im"Jb'Vl~1tlbWmb'VI~ 

' ' ' 
Gl1A ru~v\' 11 VJ bfl\91D ill'Vl1G'f'lJJlTV'Hbr;'l~f111:ub~B:U'lJB\l ~1\l fl1 tJ l?l.:itY'U Metchnikoff 

" " ' 
~.:i1~G'f'U1~bb'Uf1Vlb~t.J~bW'Li"J~lt.J'IJlli'Llfl~:Ubb'Uf1Vlb~t.Jm\91bbr;'lfl~fl (lactic acid bacteria) 

' 
zj-:iiJflwu1'Ut:-i~~.ilru~:u b-tl'U bbr;'lfll~u 16/lr;ir;l'G'f ur;im~AG'f (Ladobacillus bulgaricus) 

zj\lbb'Uf1Vlb~t.J'IJtJ\9ldm:u1"J'1b'Li~t.J'Utl1mr;ibbr;'lfl 1~G'f1'Ll'Ll:U1VJbU'Um\91bbr;'lfl~fl1~ bbr;i ~ 
m\91 bbr;'lfl~fl~ bfl\91~'U~ 1fl fl1"J'Vlil fl l\91 tJ bb 'Uf1Vl b~t.J'IJtJ\9ldm~od1 mru ~\l m"Jb~~qJ'lJB\l 
~~'UVl~~'IJtJ\91~hl~'Vl~B'IJtJ\91~rlB l "Jf11 'U'J~'\J'\JV11\lb~'Um'Vl1'J -tl1mJB\ltl'Ufl1'J'Jfl'J1'U 
' ' 

'lJ B\l ~~'UVl~tl n 8 l 'J f1 bbr;'l~ tl\lr;'l\91f111:U b U'U~'el'lJB\JG'f1'J~m~ bfl\91~1flfl1"JciBt.J eJ1'V11'J 
' 

'Li"J~ bJlVl 1 'Li "J~'U l\91t.J bb Uf1Vlb~t.J'IJU\91~ ~Bt.J 1 'Li"J~'U~ flVl1\l'Vl~.:i ~.:iL.!1~~ b U'UG'f1b'VI~1 'Ll 
' 

m~~-:i~i.'l5:1JG'f'l.Jmw~u~LJlf1vi'11V!mti~u bbr;'l~b~B~G'f~'IJG'f:i.1:i.1~'11'1Jl?l,m~11 u:i.lbb~ 
'I 'ti , '\J d.9 

Metchnikoff bB\lru~u~1i1f1'Ll:UbLJ{mvifll'U~'Um~tt.:i1'Ll1t.J 71 lJ 1'LllJ f1 .Pl. 1976 
' 

~.:i1~b?lt.J'ili~ 
.<:::!t. Q.I I Q.J a.le>.Q.J d e..Q.J I 

'LIB fl~1 flbb m fl11:Uf1\91\91\l flm1 t.J.:im1~'U1 fl1"J'lJB\l fl1 "JP1 fl'el11~ tJ ~1\l 1 
d Q.J !U d Q.J at, a.I 6"d I I 6" Q.J ( Q.J JI 
'VlG'f'U'UG'f'U'U f111:U 'J bfl m fl'\J~r;'l'UVl 'Jt.JVlG'f \l t:-JMlBG'f'lJ Jl 1W'lJ B\l:U'U'elt.J bbr;'l ~ G'f m\91\l'U 

'I cu 'I 'I 'f 

~I ~ a.ta.1 

u 1°1.Pl.1885 Escherich (Vasiljevic and Shah, 2008) Plfl'e11bb'Uf1Vlb'Jt.J 

1 'Ll8~~1'J~ bbr;'l~~ fl'el1 b~ t.J1 tl'\J'J~'\J'\JVl1\l b~'UB1'V11 'J'lJ8\l~\l:lj'ili ~ b ~B 1,X b.rr1 hti.:i 
' 

8 I ~hunn'l'ibb'V'l'l'l~'V11~b~iln http://www.thaicam.go.th 



frvs?vfemn ; vtsu.n~ml:Jt~entrkl'/'Vll'll'V \ij 

?!~';)~ ·vw16?1m'W bbf;l~f11';JLJ1'1J'111bfl~l11b~el1'w';l~'U'U'Vl1\lb~'Wm'Vl1';l 

tJ fl.fl. 1900 Tissier (Schrezenmier and de Verse, 2001) ?11:w1';lbl 

bbcJnbb'UflVlb~CJ~~~m~ru~bll'W~tJ\91-;r,rnJ (Y shape) fli11CJtl'U~?lel\l'IJ1 (bifid) 'iltJ\11 

1 ulAJ1111bb 'UflVlb~t.J:W 1 ulAJ~:w (Bifidobacterium bifidum) h1bll'Wfl'Wbb';ln 1111mbt.Jn 

bb 'UflVl b~t.J'1liJ111-d'1~·'inn'Vl1';ln~~:W'W:W:IJ1';Jl111 zj\I Ti ss ier 'W'Ul1 bb 'UflVlb~t.J 1 'Wn~:w 
' 

1 ulAJ1111bb'UflVlb~t.J (Bifidobacterfa) ~U';l~ 1t.J'1ltl~\119lel'Vl1';ln b~el·:J'<il1n'lhm'.Jel\ltl'W 
.n11~Vlel\I b~CJ 1'W'Vl1';in1~el~1\li'.1u';l~~'Vl5m'W b~el b tJ~t.Ju b V!t.Junulil~'W'Vl~cJ'1liJ111 

' 
~'LI 1 ~'Wu 1 'Wr,:11 Ht'llel\l'\ll1';ln~1l11~~:W'W:Wm';l1111 zj\lbb'UflVJb~t.Jn~:w-d'lil~ 1 Ubb'Vl'W~ 
bb UflVJb~t.Jnel bfl 1 'Wr,:111~ b'li'W bb uflV1b~t.J~~elt.J1U';i~'W'Vl~el1U';i~fa1f;l~mb 'UflVJb~t.J 
bbf;l~ bb 'U fl VJ b~ t.J~ b ll'W?l1 b '\ll~'IJ el\! el 1 f11';)Vl el\1~1\11~ 

bbf;l~1'W tJ fl.fl.1900 b'li'Wn'W Moro (Vasiljevic and Shah, 2008) 1~bbt.Jn 

bb'UflVlb~t.J u16/lf;l~?I el~6111111lAJ~?1 (Bacillus acidophilus) lil1n'U~b1ru'limtJ1n 
. . ' v 

..::::.. aj.::!!j &::!i .::::i q .Q, ~q 

bbf;l ~ ';l~'U'U'\111\1bl11'Wel1'\ll1 ';l'IJ el\l'\111';ln'Vl111:w 'W:Wm ';l\111 'M bb u fl '\ll b ';l t.J'il'W 111'W:W m 1:w 

?11:1J1';Jb11 'Wf11';J'Vl'Wl9lel m1111~?1\1 
'U 

~elm1'WU fl.fl. 1908 Metchnikoff (Schrezenmier and de Verse, 2001) 

~\I.if el~'WiJ~~1'W11 f11';)~U';i~'1l1 mu';l~ b 'VlfltJ(;l bbn b~ t.Jfou';l~'Vl1'W'W:W'Vli! n'Vl~el 
"" 

1CJ bi'\11?11 'Wtl~mru?l\I b ll'Wtl';l~;l11J1~~ b ll'W?11 b 'Vl1?1~v111 Vftl';l~'1!1m'llel\ltl';l~ b 'Vlfl 
'U ' 

~mt.J8'W zj\IU';l~'1!1ml\\'1'W1'Wmn'llel\IU';l~bVlfl~mt.Jmnn11 100 tJ ~\l~b~el 
' ' 

b tJ~t.Ju b Vlt.Junuu';l~ b 'Vlfl~'W 1 'Wbbbl'Ut.J bu bbii'1~'WtJ(;l bbn b~t.J b1n~111elt.J1 'W mi:wu';l~ b 'Vlfl 
q '\J 'U q 

~eltJ~\9),J'W1 \ii'l1l11J1~lil~mt.J8'W~1t.Jfl11:wn11'\llt'.f1'\ll1\lnT'aU'WVlcJ 'Welnlil1noif~ -
' 

~'W-Ll~~1'W~\ln~11 Metchnikoff 1~bbt.Jnbb'UflVlb~t.Jlil1rn·.J~l?1JlrusYi'W:w'Vliln bbf;l~ 
"" 

'W'Ubb'UflVlb~CJ'1l'Lil11bbf;ln 11?1-'U16/lf;l~?I tJ(;lf11~A?I (L. bulgaricus) zj\11 'WDlil~tJ'WAel 
bb'UflVlb~t.J bbf;ln11?1u16/lf;l~?I b\11f;l'U~AB6lr'U?IU~~ Uf;lf11~AG1 (L.delbrueckii subspecies 

bulgaricus) 
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~ 'P1l~1am:.-s : Alterr>IJltive Mieroo9t»>isms fi:Jr ffwltn 

'Vlii'-:r'inm1'W1'Wtl A.ial.1920 Rettger bb~~ Cheplin (Vasiyevic and Shah, 

2008) ';i1t.1'11'Ul1:1.J'U~8bb~~'Vl'UVIVl~eJ'lffi~1\JU';i~V11'U'U:l.J'Vl~mb~n b!?l?f "il~~~TW 
' '\J 

tJ fob tJ~ t.1'W"il~'1l'V'lu';i~lil1~'Wmt.11 'W~11ffivi t.1"il~'ll1 t.1~-:i b?f~:l.J 1 Vf~mdei ~m ~t.J'IJeJ'I 
' '\J 

bb'IJAVlb~t.1nzj:1.Jei~~1viVJii'?1 (ocidophilus) bb~~ 1uVJ~6'1 (b!fidus) mnn11nzj:1.J~'W I 
zj'l"il1nn1';i';i1t.1'11'UA~'lti' vh 1 WV11'1~[:..J~!?)[:..J~!?)Jlt\Jo/i'U:1.J'Vliln b~eln1';ifl1Vl'Wm 1 Vll°l11:1.J 

'\J 

?!'Wl"il bburiV1b~t.1 bb~n 11?1u1~~ii'?1 n~:1.Jei~~1viVJii'mr'W:1.J1n~'W 
' 

v 1 ~ ~ i.l.d 
"il'Wm~Vl'I 'WU A.ial.1930 Shirota (Vasiyevic and Shah, 2008) bU'Ut:-JVI 

'\J 

~ei 1~11~m1:1.JG11ri'ru 1 'Wb~ei-:im';ibb 'V'lVl~b:U-:iifo-:in'Wbb~~mdtJ1'utJd-:i"il~'1l'V'l 1 'Wd~uu 
v ' ' ,, 

Vl1'1b~'Uel1'Vl1';i Minoru Shirota 6'11:l.ll';itlAV!bbt.Jnbb~~b'V'l1~b~t.J'lbb'IJAVlb~t.J'IJtJVI 

bb~n b!?l'IJ1~~ii'?f ~~m1:1.JVJ'U~eimvibb~~bn~ml1~vh 1Vfmm';jf:leJ~';ieJ~1~bdei~1'U 
'\J 

boiJ1~';i~'\J'IJV11'1b~'Wmmd·1m-:i~-:i~61111?1 zj'lbb'IJAVlb~t.1'1JiJ~~-:in~111~t1n'U11 UbVlt.1'\JbAm 
'\J '\J 

mt.1~'Wm'Wb1m~eim'V'lu11blJ'W bb~n11?1u168~ii'?1 A1b6ll~ mt.1~'W6 :U1';i!?l~ (L. casei 
' ' 

strain Shirota) bb~~nmmWfub~eiG11ri'ru 1 'Wn1';it:-J~!?lt:-J~!?lnruo/Milrn1n'U:1.J zj'IUu"ilU'W 
v ' 

t:-J~1?1nrusfnJ:1.JV1iln'W:1.JbLimvtlmT'W 1ffinnm1m-:i7lbVwt:-J~1?1nrusVibri~ei-:i~:1.J 1'V'ld1u1ei&in 
'\J 

zj-:ib ll'W~~~ n n'Wei~1-:in-J1-:i'IJ11-:i 
'\J 

'Vlii'-:i"il1ni11~ 1'W'll1-:itJmt.1 ri.iai. 1930 "il'W~-:itJmt.1 niai. 19so fanm~bt:-J:Ut1J 
n'IJ.!l11~6'1'1\0l';i1:1.Jfan~'l'Vll1Vlm';il~t.1~1'1 j 'Vl~Vl'IJ~~n"il'W'1'1oU1'111i'U A.ial. 1960 

~-:i 1~ b~:1.J~mdPin~1'1-:itJd~ 1t.1'1Jtl'IJei-:i"il~uV1~8n'Wei~1-:i"il~-:i~-:iBnA~-:i ~-:ii!ub lJ'W 
' 

"ilV!b~:l.JIPi''W'IJeJ'I n1';iPl n~1 b~ t.11 n'IJU';i~bt.1'1Jtl'VeJ'l"il~'WVl~~'Vl~eJ"il~'UVI ~m 'V'l';ib 'IJ 1ei&i n 
' ' ' 
bb~~~md 1 VfiJt.11:1.J'IJeJ'l b 'V'l';i 1u1ei&in 1 'Wm1:1.J'Vlmt.1~1-:i 1 ~'1!?11';i1'1~ 1.1 
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~ 
I 

1.2 U~13J"!Jel.:ib~'ab'Ubel~n 
(Definition of Probiotics) 

frvs?vfe/iin : ~!Sunwmf.:Jt~ernrlezv-vmrv B\J 

'Llt.n:wm1:w'Vl:1J1tJ'VeN 1v'l'~i1u1€J~fl 1~tJ:W1fllll~bb?l~..:ifi..:im1:w?l:w'W''W6'LJ€J..:J 

1~"a1ufa~nnu~..:i~~1~6U'Ll~~'W 1 ~..:Jbb?l~..:i1'Wm~1..:i~ 1.1 

' ' 
vr1n\Jn 1.1 11~'W1n1 ~'LJ €1..:i'Ll tJ 1mb6'l ~ n1 ~€J5 u1tJ~1tJ6'l ~ b~ tJ ~VI bb?I ~ ..:i fi ..:i 

~fl~ru~b0~1~'LJ€J..:Jb~~1u1€J~fl (~~bbUG'l..'.l':il1fl Lee YK, et al. 1999 b€Jfl?l1~eJ1..:J~..'.l 

Vl:W1tJb6'l'LJ 2 bbG'l~ Schrezenmeir J and de Vrese M. 2001 b€Jfl?l1~eJ1..'.l~..'.l 

Vl:IJ1m6'l'LJ 5 bbG'l~ Vas i~evic T and Shah NP. 2008 b€Jfl?l1~eJ1..'.l ~..'.l 'Vl:W1m6'l'V 7) 

U f'l.A. un1~EJ 

1953 Ko llath 

1954 Vergin 

1955 Kolb 

1965 Lilly bb6'1~ Stillwe ll 

1971 Sperti 

1973 Fujii LL~~ Cook 

1974 Parker 

.. 
';i1EJ~~beJEJ~ 

1'1"111u1ei~n 'V'lu1m'WmVlwt.h~b.nviirn b-d'W 

b~t.l,1rl'WrlUll'l1iJ'W bel'W1'1ltl bb~~(;'fl'j~'l.J 1 
Vibiit.11oLJ'1Nnum~m'Wm1i;\'11~~11'l'lle:M'iil'll 

b '1"111u1ei~nm~oLJ'1:w nUbbel'W~1 u Lei~ n 

(LJ~~1'W~ ) 

eJ'W 1'111 t.1~ bn l'l'il1nn111oLJ't.11LJ~~1'W~ ?11:w 1 w 
'1'1el~n'W11'lt.1m11'1ft '1"111 u Lei~n 

' ' ' QJ QJ ~ ~ ~ """ d d 

?111~1'1Vl~~'il1n'il~'WV11t.1'1J'Wl'1Vl'W~'1l~?11:w11~ 

m~ti\''Wn11b'il~~'llel~'il~'WVl~tJBn'll'Lll'lV1d~1vi' , v , 

I Cl.I .% d d tJ' 

?11'1.J?I nl'l'll el~ b 'W el Lt.I el V1?11m 1~ m~l'l 'W , 
n11b'il1'\J'llel~~ii'WVl~tJ 

' o l d o V ~ .!{1 
?11'Wu1~nelUVl'll1 t.11'11'WV11'Wn111'11'1 b'Uel 'W 

~1~mt.1 LL~1lJf!u8~m1L'il~ru'llel~'il~'WVl~tJ 
b~ elVll'l?lel U1'WVl~ell'lVll'l~el~ v , 

~~ii~ll'lbb~~?111~-d1t.1LJ-ru?l:Wl'l~'llel~Gl11~ , 
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BB P'fl~IQTIC,S : Al1crnP.1ivc Mic.roo9P.r>isms fOr Hwl1J> 

'91 111.:ia 1.1 ('9/'eJ) 

u fl.fl. ., ''"" 'UO'Jli!V 

1989 Ful ler 

1992 Havenaar mi~ 

Huisint 'Veld 

1996 Salminen 

1996 ii Schaafma 

1997 Reuter 

1999 Salminen, 

Ouwehand, Benno 

bbi;'l~ Lee 

1999 Lee bbi;'l~rmw 

2001 '~ Schrezenmeir bbi;'l~ 

de Vrese 

~1v~::tav~ · 

B1~11~lll1~tJ1~nBu~1l'.l~~u~~8~~~illl 
zj..:i'll1l'.ltlrutJ1..:i~:1J~i;i'1JB..:i~~u~~l'.l'1 mh Hf 

d 'I 'I v" 
'1l€l..:J~lll1~u~1nAB1~11i1u 

~~u~~f!~~illl'llu~ b~l'.l1~~0·'1l'Ll~t:-1~:1Jzj..:i b~B 1 '11 
' 
tlUAU~~€l~lll1~~?f'1t:-ii;'l~€l~'1Jn1Y-I b~l'.ln11oU1l'.I 
urutJ1..:iAru~:1JD&l'1J€l.:J~~u~~8'lh~"il1~u 

' ' ' 
C\ ..::::1 6' d .c::I .::ilC\ .:!:! C\ fLJ 6' d ..::::1 I 

~i;iu~1l'.l~:1J'tl1lllm€lt:-ii;i!llnru'o/lu:1J~:1Jmut:-1~:1J'1l€l..:J 

~~u~~8~~illl~oU1l'.l?i..:ib~~:lJ~'1lmv-1'1J€l..:ic'.lu~lnA 
(host) bbi;i~'ll1m~:1J~ru~1~1~€l1m1 ~ 

A. """ 6' .dt::::t..::::1 .:,. .d .,,.J C\t 1 · 1"' .d 
~i;'lU~1l'.l~:lJ'1J1!11'1J..:Jb:lJ€lUd nA U u1:lJ1nJ~b~:lJ1~ 
' 1 a.I I d c:!.I 

~:1J~~~..:it:-ii;i~!ll€l~'1ln1v-i~ue:inb~ue:i~1nt:-ii;i~1n 
J( ' 

m1m~11v-iwo1u ... 
~~u~~8~1~~1nn11b!ll~l'.l:1J~~1J~~8~~~illlbbi;'l~/ 
~~e:i~~u~~8b'1J(;l~lll1l'.I zj..:i-u1'l'.luruu1..:i~:1J~i;i'1le:i..:i 
~~u~~8bbi;'l~ b€JU 1'1l:l.Jb ut:-ii1..:i b~e:iu ~1~'ll1 l'.I ~1~~u 
' ' ' ni;iln'1le:i..:i1~uunilri':1Jnu 

~ ' 
b'1Ji;'l~~~1J~~8~~e:ie:i..:iri"tld~n€JU'1l€l..:J~~u~~8~ 

' ' oU1l'.J?i.:Jb~~:lJ~'1ln1Y-1'1J€l..:J~U~bnA 

bbUAVib~l'.l~~~llll~l~~1nn11blll~l'.l:lJ ~~€l€l1~11~ 
t:-l~:l.JbbUAVib~l'.l~~~illl~~€l?i1utl1~n€lU'1J€l..:Jb'1J(;l~ 
bbUAVi b~l'.lzj..:Jm:lJ11'1~.:Jt:-J(;l~1U~'1ln1Y-1~€lc'.lu~tnA ' ~ 

d' C\ .<=::I. 6' c!j: C\ QJ 6'd.c::I I <:::>, .:::I 6' 

b'lli;ii;i~i;iu~1™1e:it:-ii;i!llnru'1'1~:1Jmut:-1~:1J'1le:J-:i~i;iu~1l'.I 

bi'.Je:iu~bnA l ummru~b.Wl'.l..:JY-1€l~~'/l1mffubtl~l'.1Un11 
e:i~.e:i11'i'l'.1'1l€l~~~1J~~l'.11mh1~zj..:i?J-:it:-ii;i~~e:i~'1Jmv-i 

~ ' ' 
'1J€l.:J~U~foA 
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IPl'J'i!\1# 1.1 (via) 

ti f'tfl. 11 un1mei 

2002 eJ'lrln1'JeJ1'\1!1'J bb~~bn'\'/\Jl'J 
bbvi'l?l'VIU'J~'l.!1'1.!1~ (FAO) 

bb~~ei-:iri°m"Jei'iJ1lYt11~ n 

(WHO) 

2008 ?11'11n-:i1'\.Jf!ru~nrn-1m"J 

el1'\1!1'Jbb~~tl1 (eitJ.) 

UWb'Vll"11v1t1 

fl'YSLvfomn : v!Jun"SVmbt~FJntfklt/'Vll'1YV BB 

.... . 
11elft:lb€JE.1'1 

'1~'\.J'Vl~ ~iJ~il'I L~eiu~lnfl 1 'WtJ~m ru~ b v; t1-:i'1"rn 
' 

'1 ~6il1 ti~-:i b6'!~:l.l6'!'1J .n 1'1"j'1J ei-:i ~u~1.n fl 
' " 

'1~'\.J'V1%~iJ~il'l'lt-:ibdei~1-:imt1Hffu1 'WtJ~mru 
d""" 0111 4 da l ~ 
'Vlb 'l"jtJ'J'l"jeJ"iJ~'Vl1 mnl'I ~~'Vlb lJ'WtJ"J~ bti'l.!'W 

ti11'\.J?l'1J.f11'\"j 
' 

1~wnvirn:1.J 1w-a1u1ei~n nfiei fil~'IJ'Vl~v~i'.i"li1\9lzj-:iei1filbllu"lJU~b~1:r.i • 
Vi~ei"lJU~~mJbb6'1~bU'IJtli~ ltJ"lJU~eJi;l"ll.fl1'1"l bbG'l~ International Life Science • 
Institute (ILSI) ~-:i 1~'j1:1.Jfl11:1.JVi:1.J1tJi:i-:imV1T~i~ffi '\f'l'j 1u1ei&ln8n~1tJ zj\leJ1Vi1'j~ 
ihhwV-i61:1.J'Uei-:i~ ~'Wvi ~u ~:l'.1~11?1 °l 'WtJ~m ru~ 611:1.J THl ci -:i v,ir;i ~ ~ ei61'U .n 1'V'l ~ u ~1.n A 

q q 'U 

n~~bu'\.JmV1111w-a1u1ei~n 

'\.JeJn~1n~~'\.JVl~~~i1~i1?1 (live cell) bbll1 n1'j~n~1b~ein~11-51-:itJ<j~ bti61Jt1 
q 

'Uel\l~~'\.JVl~U ~eJ?l'Um'V'l'l '\.J'jU bb 'U'U;:J~'\.JVl~U b61JG'l~!?l1 tJ (dead cell) bbG'l~/Vi~eJ 
'I 'I 'U q 

ci1'\.JU'j~neJ'U"lleJ\l~~'\.JVl~U (component of cell) b"ll'W bU'j~'\.J (protein) 'UeJ\lb61JG'l~ 

611'j~'\.Jtm'j'j:1.JeJci1-:i ~bS'WbeJ (DNA) Vi~eJ m~bS'WbeJ (RNA) m.J\lb61JG'l~ (cell wall) • 
al v ~ ~ d ~I ---btJeJ'V!:l.J b61J(;l(;l (cell membrane Vi'jeJ cytoplasmic membrane) 61J\leJ1~b u'\.J 

J1mr;iV1mtJ b:l.JbG'l~G'l b~tJffJ1 beJn b61Jb 'V'l~bb61JAA1 h~ (exopo/ysaccharide; EPS) 

Vi~eJ?\1'\.J~blJ'Wfill~Vi~eJ 1'U~'\.J~eJtl'Utl1!?11G'IVIG'lltJ b:l.JbG'lnG'l b~tlffJ1 ~btJb 'V'l~bb61JAA1 h\ii 
' 

· i (lipopolysaccharide; LPS) Vi~eJITT'\.JU'j~neiu~'\.J 1 'UeJ\lb61JG'l~ni1~viu1vinum'j~WJ'\.J1 
V-i~1?1Ji'ruo/i61'Um'V'l 'l 'Wu~~u'\.J ~-:iv11'lwum:i.J'Uei-:i1w-a1u 1ei~n,!'WV1mm1:1.J~-:i~~'Wvi~~ 

• q q 
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BB Pfl~JQTIC-!!J : Alterri{)1ive Mic.roo9{)nis.ms. fi:Jr Hw/11> 

1 . I '.J "'"'"' • I ' ' • I "' "' '.J mu bb uu b 61l6161Vl:W'U1 ~'au bb uu b 61lmwrnJ bb61 ~ ?ld'W u 'a~ n B'U'UB·:r~61'WVl'a EJV1?11m 'at\ 
'IJ 'IJ ' 

ne:i1vi\n~LJ'a~1EJ'UtJ~B6'f'UJl1'1"J1\il (Chuang et aL, 2007; Maeda et aL, 2009; 
' 

Nan Li et al., 2009) 

~1 n~1\il bfl~'Wt11fi-:iLJ'a~1'~bb61~'Llm:w'Ue:i-:i 1'l"J'a1u1e:i~n 1'W-if1-:i~'W,j'W ~~ 
b~'W 1\il111 'WLJ'a~bvil"l1 viEJ r1111 "1-w-a1u 1ei~n" tY-:i1:iJ:iJm'a1in'We:ici1-:ibb'l"J~VlmEJ 

r11m~11viE.Jr11bb'anmibbVl'Wr1111 1-w-a1u1ei~n ~e:i "b~ei-u~-w" zj-:ib~E.Jmll'W 
'IJ 

uviA11:w1~EJl"116'fm1~1'at1bnEJ'a~Aru m.1:w~~ 6'fviu~~\?l b~e:i'VlmE.June:i'W bb61 ~ 
' ' 

'a1'UDru~~6'f m'W 11il'bb U61fl11:W'VlmEJ'Ue:i-:ir11111-w-a1u1ei~n ~e:i 6'11'ab6'l~:W~1'W~ 

bb61~e'.:ib~EJ'Wnb~'W~1E.Jnum1:w'VlmEJ'i1 zj-:im-ab6'l~:w~1'W~ ~e:i 6'11-a~%i-:ib6'l~:w6'16llm-w 
'IJ ' 

'Vl~m6'l~:w~1~ 1~ 1~EJ 1:iJ11il'VlmE.Jfi-:i b v;EJ-:i~~'Wvi~t1~:W'ti1~ b vh,!'W bb~tJ.:J'a1:wfi-:i 
' 

~~'WVl~tJ'aU bb 'U'U b61l61~ m EJ bb61~~1'WU'a~flB'U'UB.:J~~'WVl~tJ~6'11:W1'at\ ne:i 1 ~ bfl~ 
' 'IJ ' 

'lb~ fo'UtJ ~ B6'f'U .fl 1V'J 1\ii' \91-:i,j'W 1 'W'Vl1J.:J ~mG'1 :w'\1 er b~ EJ'W~-!I 1fl ~ b6'f'W B fl 1rJ 1 
' 'IJ 

""11~'Wvi~ab6'l~:w~1'W~" 'Vl~e:i ""l)i;i~m6'l~:w~1'W~" bll'Wr11m~11vim~:wb~:w1i 
' ' 

bb Vl'Wr1111 "1-w-a1u1ei~n" 
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~ 'Pfl<Jf>IOnc-s : Altcrr>1#ivc Mic.roo9~nisms fi:Jr Hwlth 

unn 2 
msF1V11aon f wsl u f ol1ln 
Selection of Probiotics 

bnrusv1mdAV1 b~eJn-;u~uvi~u1'V'ld1u1B~mTu 1~i:JVl~n n1J~\?l1tJ~1 vh 1-;u 
' 

?11Aru~ueJ~num1:wu;;=ieJvit1mdml11tJ1'1fnu~\li:1~1\?l1vimu'V'l1~ bdmJ11'V'ld1u1B~n 
v '\J 

1~11-;u~blJu-;u~uvi~c1~i:1~1\?l V1~eJci1mJ eJ\l-;u~uvi~c1 zj\lm-;ublJu1~~\I bb'Ul°lVlb~tJ 
' ' 

b~m1 81.'fl'l 1 U1.Unu:wu~c1 -;u~l9i'eJ'li:1oifeJmdfl1l1\lil\11 m~eJ\lm1:wu;;=ieJvit1u Vl~eJ 
' 

~moif 1\1 bAm~m-;u bnvi~u~ueJn b V1ueJ-;u1nud~ 1mn1"Um 1'V'ld1u1B~ n b V1 tJ\leJ ~1\1 b~m 
zj\li:Jfn1:Wbb\?lfl~1\ltltltl'UbdmJ11 U1offVl1\lf11Jbfl~m u~~\?)1 ~\lbbl~iKeJ:w eJ1Vlb6tl'W 

' 
1 t!f11dtl11'V'ld1u1B~fl 1 tJ1-i!blJUeJ1Vl1J~\?l1b~eJf11J b~:We.J6'1e.J~\?lbb6'1~ f11Jci\lbi.'f'1:Wi.'f 6UJl1'V'l 

' 
1~i:1mdfin~1bb6'1 ~tl1-;u~uvi~m 'V'ld 1u1B~n'Vlmu'1li1~~\I bb uflV1 b~u d1 Eli.'11'1 m 1-U 

' 
zj\li.'f1md~ 1mlileJ~1\li:1ud~~vi6m'V'l bb~bdeJ-;u~tl1:w11offnu:wu~c1 m-;uci\le.J6'11 ub~eJ\I 

' 
f11dd~mmAeNVl~eJe.J;;=ioif 1\lbAtJ\l~U 11~ til\IJu 1umd~-;u~tl1~~UVl~cJ'1lilvi1~ 
mb llu 1'V'ld1u1B~n -;u~\91eJ\li:1m dPin~1bb6'1~v1~i.'f €J 'UVl1\llVlmmi.'f\?l1b~eJ1 ~Vld1'U 
oif CJ:w;;=i~\11 Ub~eJ\ll°lrui.'f:wu~ Ud~~vi5 e.J;;=i~eJi.'f"Um'V'l bb6'1~1°111:wu;;=ieJvit1u Vl~eJ 1191-ru 

'\J ' ' 

md-rudeJ\l-;u1ni.'fmuu~t11bzjeJ~eJ botlu eJ\lflf11deJm~u fann1\?il ~md-rudm11 
~~uvi~mvibllt1'1lilvi~i:11°111:wu;;=ieJvit1u (Generally Resarded as Safe Vl~eJ GRAS) 

zj'l 1v1i:1 md~ n~1bb6'1~'111m1-ifl u~\li:1~1 \?l :iJ.iJeJ:w;;=ivi1\llVl m~1i.'f\?l1JeJ\l~'Utl\lm1:w 
'\J 

UfleJ~t1u1 umdtl1m1'1J 

2.1 bnruevJ1um-a~~b~ein 1'V'l-a1u1ei~n 

1viutt11 tJ mdAvi b~eJn-;u~uvi~rn 'V'ldl u 1B~n~-;u~tl1m 1'1fnul°lt1bbfl~~\?l1Ju 
' "" ., "' :WbbUTVl1\IVl6'lfl 1 fle) 

(1) i.'f1:w1J~eJ1~tJeJtJ1'1.!d~'U'UVl1\lb~UeJ1Vl1J6UeJ\l:WU~tft,,~eJ~\?l7iJijviJu 611~ 
'\J ' I 
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(11 fl.~ir.lLrtltbi:'Gi:'LGtL~UBi 
"' " 

oooz ·1e +a 'l/\J e1aJees UL&i:'~fb,,~~) UG~1~)ttLUl'1tr'\,~i:'G~1~RbtArtL~ 
" b ,. 

UGm~l!!ltLUl'19 IMtrnmn1fl.9GM,1UWG1n, 9 tMli:'Gfl.l'1Wi:'Gfbi~ruRU~l'lll!!l l ·z {A,n!, .,, ,.. 1.9 1,; " I. f' ... ~ " ,f ,.. F' 1 0 

"' b b 1 ·z [A,n ti:-~i:-~mi~filGrn~filLWRl'1rtmltbL~tLltbL@rttWltbL~WGl:'LlAl'19 f=' l 0 
I'll Jo' , I'll 0 & 

ri.rn. 9 UW@lll, 9 tM1Ll'1~&1Art~~Lrtltb1lA~ruRU~~~,, l'l,fl.fill~tn rm~@~n rtLll!!li:'@ti 
111l9'"k '="' L\ 0 f' F' /'b ,9 1° l'b 1° fP' 

i:'~rt~l!!lll,Gtl!!l~& !'1,~i:'G~, ~RbtAU~ltbrtLWU~Gl n, t tM, 1 U@~i~,1ttLUl:'Gfl.1Asruuiu~ltb 
" b b 

lil,V~G~fb11Lll!!li:'G~1 G~~f1J:b 11:-rti:'G~~i:'~ ~Rl'1111l,kltbL~l'1~U~Gl n, \tM lE-t ~&@pi 

wii (800Z' '4e45 pue J!Aaf11se/\ '.rnoz '·1e +a auuno) (tAsrulJW~l':li:'Gfl. 1w;np 
I ,9 l'b '=r 

b "' 
60T-LOT ruLrt~tfb) M,LlJfl.~G~~~l':I~~,~ t @µ~&~@Mm~ ii:-~ruLrt~fb~ (17) 

~t tLltbLGl'1~1 !:'LIAM, t l'1lf1L£;11~ ifu~&1 ljtLrtL~ (£) 
b 

l!!ltl~~i~t@µ~~l'1~filL~f1Q1rt\ (Z) 



: •.• P1l~tOT1(,6 : Alten>'7rtive Mic.roo9tN"is.ms. li:Jr H~/ffo 

m1~~b~an t ~11 tJ ta&ln~'Ua~ ntJ11?1(l't.h~~\lrl"lla\lm1tl11 tJ1-ff '11'U 
" ' bbi;i~m1~b 'Vlm~~~ntJ"lliJ~"llm~tJ~lnfl t ~11 tJ ta&Jni!'U., ihr'ilu'U~\ltl'n1~tJ 

" I ' 

bb(;l~ert11~ natJm1a1V111b ~a~"lJJl1~ 1 ~1°111~~'Ul'i!Pim·.n bbi;i~1-ff t11~ LCJ"lltl 
" ' 

t ~) 1 'Uta&! nn'Um f)~'U :\i\lv\'11 ~ilf111rl1'Vl'U~l°lru~~u&l~ilm1~'Vl(;11f)'Vl(;11 CJ 
' 

b~a 1-ul 'Ufl11~~b~anlil~'U'Vl~CJ1 ~11 tJ hi&ln~1m 'U'Vl1\la1?1~1V1m1~ 'Vl~m~a 
' ' 

0111°11 (~tl~ 2.2) ~\Id b~ae.i~n~'U1~e.i~l?lnru'11~-r'Ufn1fo1a\l'Vl1\lf1!)'Vl~1tJ 
~~1\lm1~ bzja~'U~ae.i~1?1nrusvi"11a\11?1'U 1~ntJ~tJ~1Jlfl1'Um1tl1~natJm1\Jl~~'U11il 

" 
b~ane.i~l?lnrusvi 11~~\lb ~am1bb"ll'l-U'm'll\161nlil 1 mfl~ei6ll1tJe.i~1?1nru6Yl'1~11 tJ ta&ln 

' 
bbi;i~mV111t~11 tJ ta&lntl1~bJl'Vlb~tJ1n'W 
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frts?vf eJin : <i/~Un"StfmbtQf>ntfk8/YJl?W t.,<i 

'itl~ 2.2 bnru'Y'ivTim'Wm1~t9lb~einriru6'fl.l~1'W11u 1ei&Jmvleiti1 hfl:ffvn:im1~h 
v ' 
bb6'l~Bl1l6'11Vlfl11l.lfl1 1~~ 11l (~t91bbU(;'l \l''il1fl Lee YK, et al. 1999 belfl6'111el1\IB\I 

' 
VllJ1t.Jb(;'l"lJ 7 bb(;'l~ Morelli L.2000 bel fl 6'111el1\IB\l'Vll.J1m(;l"ll 9 bb(;'l~ Vasiljevic T 

and Shah NP. 2008 bBfl6'111el1\IB\l 'Vll.l1m (;'l"ll 13) 

fl1111\Jftat1nt1 
tia11'lfMV 

f1N!i111U'Mi1LlJ'l.l\J'oi:: Lv'UU 
tiam"at-iiL'Wlfl 1u 1fts 

fl1'oiNafl 

- J( .. f1Nlil2J\JflL \J8~fl'l.I 

f1Nlil2JUMft~Llil°i11 ..... 
q'Um'W'Wlt1a~n1"a 

'.,j 
- LL 'Vli'M'VllJ1 

- nTinahfl nTwht~~~L:Ba 
- ih1'3't:rvivi11~Ln~fl111JL~UU1~'Vl"iam1:1J'l'IJ LL'l'I L'll'IJ 

1'111:1.JL \Juvht n,-im'l:JJmLL 'Vlueia;:JJ 1~ml'l;:1J'!f1~ 
J( . 1 ~"" !'1 " 

n1'l~aa1un'!f1u:: Lu'IJ~'IJ 

- iim1:1Jfl'1~1V11'1~'1Jiln':i'l:1J 
- '111J1'ltrntj'l8~ 'l~L~~~1'1Jn':i::U1'1Jfl1'l~a~LLa:: 

.. u 
fl1'lLnmn~1 

- ri;iLa~:1Jan~ru::V11'1u"a::a1V1a:1Je!a~~ 
- lli1u"V11ulliam'l~~L;1ab~atum::mum'l~a~ 

- ai:in'l11'1Ja1mha.:im'l~a~'IJu1~1'Vlty1~ 

- 'Vl'IJlliam~ a1'l~ffium::Lvn::mV11'l a1'l~a~1.:i,-i1n 
~uriau 

v 

- V1ulliaLnaatl1~ 
- '11lJ1'ltlLfl1::~~U'IJ~1Lg8U L 'IJ'l::UU'Vl1'1L~'IJ81'\111'l . 
- a;i~a~lll8'1'1Jl11'W . 
- ufou'lm:uu.nilfi'11tiu . " . 
- lli1u,-iau'Vl~u'lfiJ~nahfl1u'l::uu'Vl1.:iL~umV11'l L'llu 

HeU;obocter pylori, Clostrfdfum difficile Ltlu$lu 
- a~11'1Laat~a'laa 
- 1.fftl1maLLan1wa 

I.I I OJ ' I d 
- mum'lnana1t:rW'l.liJLLa::m'lna:1J::L'l'I 

""lo. ,:.& I .... .,fq .r:I 

- n'1n'l'llJ'IJ8'1L8'1J 1"illJ'Vl'1'1L'1'llJC]'Vlli~'Vl1'1'!f1.f11'W 
- ri.:iLa~lJLL'Uf'IViL~tl'!fU~~LLa::mufl:IJLL'Uf'IViL~tl'!lU~ . 
bi~ 
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~ PflQf;IQnc,.5 : Al1err>dltive Mic.roo9t»"isms fi:Jr Hwltn 

"""" .. d~.~ 1~--2.2 bb1.JR'Vlb':lfln'3~lbb~n\Jln'Vlbu'LIL'Vf'<i . 'lHD\Jln 

(Lactic acid probiotic bacteria) 

bb uflV1 b~ CJ fl ·rn bbfl fl~ fl b ll 'W bb u fl VJ b~ CJ~fl1:i.J1'H1 ~~~ m~ bbfl fl~ fl'Vl~8 
m~tl1'W:i.J 1il zj\l b ll'W bb uflV1b~CJfl~:i.J~vm1 'W'Vl1\l b~'WmV111"1.18\l fl'Wbbfl ~~~1 bbfl~ 

' 
1 'WmV111V1~fl~8\1~1\l 11ili1mTu1:1.J1Pifl~1bbfl~~~m b U'W~~~i1ru6Vl'1'V'l11u18~fl 

:l.J1fl~fl~ 1~bbfl bb'Uf1Vlb~CJ1'W~1~flfl'Vl~8~i1?1 (Genus) bbflfl1~rn61lfl~fl (Ladobacillus) 
' u 

b8'Ub'Vl8 hfl8flflfl (Enterococcus) bbfl~ 1 uWl~bb'UflVlb~CJ:l.J (Bifidobacterium) 

(Salminen et al., 1998; Klein et al., 1998) ~18ci1\l~fl~ru~bb'Uf1Vlb~CJ m~bbflfl~fl 

bb?1~\l~\11u~ 2.31'Wu fl.Pi. 1900 1~bbCJflmCJ~'UmbuflV1b~CJu~?i'Vl~ ~8 bbflfl1~rn61lfl~fl 
u ' ' 

8~61l1~YJ~fl (Lactobacillus acidophilus) 1ii'bU'Wfl#\lbb1fl ~8mn1ili1fl11bbCJfl 
bb'UflVlb~CJbbflfl 1~u161lfl~fl 1 uYJ~?i (Lactobacillus bifidus) zj\1~8:1.J1~~8~1 'W 

bb 'UflVlb~CJfl;;l:i.J 1 uYJ1~bb 'UflVlb~CJ (Bifi. dobacteria) zj\lbb 'Uf1Vlb~CJ~8CJ1 'Ufl;;l:i.Jtlb~8 
' u ' 

1111u~8:i.J~bbfl~~8\l~mCJ1~fl~8\llilfl'Vl11Pitl lil~i11u~1\l~ fl~ru~fl~1 CJ fl~u1u~1 
\I , 'U 'U 

Bfl~1bBfls& (X-shape) Vl~8~1'W 1'Vl{\jlil~bU'U~U~1eJfl~111CJ (Y-shape) i5\lb~CJflzj8 
~1:1.J~fl~ru~ ~81uYJ~?i V1:1.J1CJl:i\l bbCJfl 'Vl~mll'WflmbbOfl fl~1CJtl'Ubb"l.l'U"l.18\1~111CJ 

~1'Ubbflfl 1~rn61lfl~mr'W lil~i1~fl~ru~ bll'U1uv\8'U V1~m~m~8nmll'U?i1CJ 16/J~'W Vl~8 
u 

16/Jti11 ~'W8citl'U6lltJ~ (species) fl1CJ~'U5 (strain) 81Vl11 Vl~8flm1~ 1 'Wfl11b~CJ\l zj\l 
u ' 

1 uulillilU'Wbb 'UflVJ b~CJ~\IG18\lfl~:i.J 1~i1m1t11ml1Jl 'W8~?11V1rn1:1.Jmm1 rJ~?l1V1m1:1.J . q , , , 

~~~i1rue¥i'U:i.J8ci1\lfl1'1\1"1.111\l 1~mo'V'l1~ 1 'W8~?11V1m1:1.JmV111b~8fl"l.lm'V'l 
' ' 

bb 'UflVJb~CJ6lltJ~ bbfl fl 1~rn61lfl~fl lil~mPl'CJ8CJ1 'U~1\l fl1CJ:i.J'W~~ 1~CJ~flmPlCJ8ci 
u ' u 

1 'W~11i1b~fl ~\lbb~bb1mn~zj\lmlilflflr;fi~'WmV11\lbuJ bb~bb uflV1~CJ6lliJ~ 1 uV.Jl:~bb'UflVJb~CJ:i.J 
u 

~flmPICJ8CJ1 'U~11ru 'Vlrulil~'V'lu 1 m~fl~~:i.J'U:i.Jm1~1~\lbb~mCJ 1 1'W~'U 1 u ~\IJ'W 
u v ' 

iii'lmlil b U'Wfl1b'Vl~~vh1 Vl'Vl11fl~~:i.J'U:i.J:i.J11~1~\l bb~ bb 1fl flfl 8 ~iJG1"1.lm'V'l bb ~\I bb 1 \I 
' ' 

bbfl~i11~uu.ni1f1:1.Jn'W~~fl11'Vl11fl~~:i.J'U:i.J"1.11~V1~8'W:i.Jm~um b ~8\11i11flmCJ 1 'W~1 l~ 
u ' 

"l.18\l b~ fl~~:i.J'W:i.Jm1miJbb 'UflVJ b~CJ 1 uWfom 'UflVJ b~CJ bb 'UflVJ b~CJzj\lb llmh~ 1CJ6lltl~8 
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~11~mnn11b~fl~~:1.J'W:1.J'1l1\91 zj\16'11m·fo5~~'U:i.J1fl~G1\91 ~ei 1 u~L\9lbb'Uf1Vlb~t.J:i.J 
' ' 

B'Wbb~'WVJG1 (Bifidobacterium infantis) ijmnl;i\1~8t.Jf;1~ 99 ~m~nijm~b~:l.J 
~\lbb~ 1 ~LJ\911WlJ'WhJ zj\lbbUf1Vib~ti'1J'Ll\9l~bV1~1dvh1t:fbb'Uf1Vib~tinei1~f1 b°ll'W Lr1~~ei~:1.1 

t CV G::r!O ii d ~ 
(coli form) bbr;'1~b8'WbVl8b~f18f1f1?1 (Enterococcus) :l.J"il1'W1'W'W8t.J bbr;'1~b:l.JBb\9lflVl1~fl 

VJ~1'W:i.J bb&.l"il'Wb-ir1~1 rn~l VJru"il~~'Ubb 'Uf1Vl b~t.J 1 uWl\91 bb uf1Vi b~t.J:i.J 1 u~#l:i.J bb VJ'W~ bb uf1Vi b~t.J 
'U 'U v 

1 u~L\9lbb uf1Vib~ti:1.1 B'Wbb ~'WV1G1 

Lactobacillus casei Lactobacillus plantarum 

Bifidobacterium longum Bifidobacterium infantis 

'itlit 2.3 6ln~ru~ bb'Uf1Vlb~t.Jm\9lbbr;in&Jmdei~1t.JL\9lt.Jfl~B\l"ilf;1VJ~~~tlfar;in\Pl~B'W 
v ' 

r\'16i'\1'1Jtl1t.J X15000 (~Dbb'Uf1Vlb~t.J Lactobacillus plantarum bb(;l~ Bifidobacterium 

longum) bb(;l~ X20000 (~LJ Lactobacillus casei bbr;i~ B!fidobacterium infantis) 
'U 

(m~L\9lt.J ht.J1~tl hti?11Pl bb(;l~flru~ (2011)) 
' 
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tfl Pfl~IOTIC,S : Altcrr>tJ.tivc Mic.roOg()l'1i5rrt5 f"or HetJlltn 

bb u~Vib'ivntj3Jbb~n b(Jl'U16il~tl'~ bb~~tuVJb~bb u~Vi~m.1 ~~bll'Wbb'U~Vlb~l:l 
th:::"i\'1~11~ b ~e:i-:i"il1nvm 1 'W~11~:w'U~tl~-:i bb~bb'.m bn~"il'Ub"il~rub~u 1(Jl b ll'Wrn vmJ 

'I QJ C\J CV 

bb~m"il~l°l11:wvtmnvtm1:J1 'U'UtJ~ ?111:J'W''U6 bb6'l:::"i1'1'U1'W 1 mb~fl:::'Uflflflvt~mh-:i 
' ' m~ ~'Wn'UD"il~i:J~b~m.LJe:i-:i b-d'W w~~m1:wm1u~1nflmilbvt:w1:::?1:w fl11:wbfl~EJ~ 

d d d ' cl 1 ii 0 I "' c< ~I ii c< c< 
m1~:wbme:J\l~:Wbbe:Jflnmm6'l m1~u~vt1 m1 'Ul:l1u!]'U1'U::: bu'U(Jl'U bb'Ul°l'Vlb1EJ 

m~ bbfln~n b ll'Un~:w"il~'W'Vl~tl~~.iJe:i:w6'l'Vl1\l1'Vlml"11?1(Jl11e:i-:ifo bbfl::: 1-Uu1::: bEJ'Utl 
' ' " 'I "' ., ,,,i 'I ' cl d ' 

b'U'Vl1\le:J(Jl?l1vtm 1:wi:-i6'l~.flru6Vl b we:i?l"Umw b 'W:W'W~EJmn'Vl?l~ b 'Ue:J\l"il1nml°lm1 
'I 'I 'I 'I 

e:J'U1~EJ1fln1Vi'm1-ru1e:i-:i11bll'Ubb'Ul°lVlb~EJn~:w~~m1:w'IJ6'le:i~nEJ (Generally Resar-

ded as Safe vt~e:i GRAS) zj-:i1~~m1~n~1bb6'l:::t11m1m'W~\l~:U1~ ~.iJe:i:w6'l'Vl1\l 
" 

1'VlEJ11"11?1~11e:i-:ifo~-:im1:w'IJ6'le:i~nEJ 1'Wm1t11m1 -Unu:w'U~tl bb6'l:::t1'-:i 1~~m1 
' 

~n~1flru?1:wu~m1bll'W 1w11u1e:i~n~-:ib?l~:W?l"Umw bb6'l:::t111'\.J1-Uu1::: 1EJ'1ltJ'Vl1\l 
' ' d CV I .::i.::i .ir:::tt. .J 0 

e:i~?11vtm1:wmvt11bwe:i?1"Umwmm.n1:J ~1e:Jl:l1\lbb'Ul°l'Vlb11:Jm~bbfln(Jln'Vlf;1nm 
' ' " 

m1-Uu1::: 1EJ'1l'U1 'We:J(Jl?l1vtm1:wmvt11bb?1~-:i(?)-:im11-:i~ 2.1 
' 
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frvs?vfemn : v~un~mbt~entfkzrvmrv EtJ 

d QJ I .:::ilo:::il .::::., .J.:::it ol QJ 

~ 7 ':i'N'Y/ 2.1 \?11 el tJ 1 \I bb 'U fl 'VI b 'HJ m \11 bb 6'l fl \?l fl 'VI ~ ~ 1 tJ \11 'W fl 11 ~ u 6'l el \11 Jl tJ 

~1m~t11oUlm'WmV11~~1V1-r'Umf1~tl (\il\1lbbtl6'l\l"il1fl Mogensen G, et al. 2002 

belfl~1~€i'1\IB\IV1mm"1'1l 8) 

~ d .. 
u fl.A. 'Vl11 

-a1e.i-:11um-a1.U 
' .. " nq11V1"ail'IJ'Ul11 

"'"' 'IJil'.:Jbb 'Uf'l'Vl b'afl 

Bifidobacterium sp. 

N~~u)ruen'Vl;ei~n'l!fru::: 
m-au11'LJ1.U,.h::: 'tu'IJu 

1970 Bifidobacterium bifidum 1Yl'j1'l.Jle:i~n~Ltl'U~'J'U~G'l:w 
1 u~~IJl.ti'ru'f1u:w'\lllYn 

1980 Bifidobacterium animalis ~~1J1.ti'ru'f1'U:w'\lllYnm'l~ 1 Yl'j1 'U fa~n 

1980 

1980 

1980 

1991 

Bifidobacterium breve 1Yl'j1'Ufa~n1 u~~IJl.ti'ru'f1u:w'\lllYnm:i~ 
Bifidobacterium infantis ~~1J1.ti'ru'f1i;;1'\llfo'V1Trn 

Bifidobacterium lactis 
(ef flffQflt~JJi.iffJ fl. Pf, 199 7 

L~JJefeJ 8. animalis) 

Bifidobacterium longum 

Bifidobacterium 

adolescentis 

Lactobocillus sp. 

~~1J1.ti'ru'f1'U:w'\lllYn~L tl'U 1Yl'j1'U1'1l~n 
L tl'U'llil111ffi-ut 'Um'j~~\J)~~IJl.ti'ru'l'i' 
'U:W'\lllYn1 mi ht.J 

' 
"'<V' <Vd_F1'1 1'1"' mt\Jlfllli'Vl'U:W'\ll:Wn'\/lb u'U b y.j'j 'U b'1ll'ln 

~~1J1.ti'ru'f1'U:w'\lllYmL'1~ 1Yl'j1'U1ei~n 

1930 Lactobacillus delbrueckii 1mM1J1Lb'1~~~1J1.ti'ru'f1'U1l'\lllJn'llil111 
subsp. bulgaricus ~'U 1 

1930 Lactobacillus helveticus ~'Ub~e:Jb'Un1'j~~\Jlbb'1~n1'jU:W .. 
L'Umb'lM 

1949 Lactobacillus delbrueckii ~~1J1.ti'ru'f1'U:W'\lllJnbb'1~Mm~.:i 
subsp. lactis 

1950 Lactobacillus acidophilus ~~1J1.ti'ru'f1'U:W'\lllJnbb'1~ 1Yl'j1'l.J1ei~n 
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'
01 PflQ1't(}TfG-:!!> : Altcrri~tivc Mic.roo9t»'lisms f'or ffwlth 

""' ' ~l'i'N'n 2.1 (~eJ) 

tJ f>1.f1. ~ii 
11f.J.:11'1Jn17boif 

1950 

1960 

' "' "' n~:WVl7B'tltl~ .... 
'IJ~f>1'VIL'af.J 

Lactobacillus kejirgranum 

bb'1~ Lactobacillus kefiri 

Lactobac1llos delbrueckii 

subsp. delbrueckii 

~ Q,I ' 4 QJ 

Nfl\ll.fltl.1'1'111'iBfln'litU:: 

m-atl11tfloif:U-a::'lv'tltl - -
t:-J~\ll.tlruevi'U:lm:Wn (~bvhi{) 
Lb'1~'1i1v'1~'i'1'll:w1mh: .. m1ii 

m~nm\':w 
'U 

Cit, fl.I If QJ 

t:-Jfl\ll.flru'f'lti:W'lllUn 

1962 Lactobacillus johnsonii m~'U1'Unl'i'1'Utl:Wtl1VITm'1~ 

b'fj 'i1'l..Jfo~n 

1965 Lactobacillus plantarum m~'\..J1'Unl'iVl:W'n1>m.:i~n bb'1~ 

m~'U1'Unl'iVl:W'mb '\..J'\..J:w1 L'1 bb'1n~n 

1970 Lactobacillus casei lli'm~B L 'Wnl'it:-J~l'l'IJ:WVl:W'mb'1~ 

1970 

1980 

1980 

Lactobacillus paracasei 

Lactobacillus f ermentum 

Lactobacillus gasseri 

Lactobacillus reuter 

LactobaCillus rhamnosus 

' "' nl'i'\..J:Wb 'Wmb'll.:J 

., "' 
m~'U1'Un1'iVl:Wm'Wmb'll.:J 

b'Wmb~.:Jtyj11'l..Jfo~n bb'1~ 
t'fj 11'l..Jfo~n 

Cit, Q.) ' <V 

t:-J'1 l'l.fl ru'Vl'U:WVl:W n 

t'fj11'l..Jfo~n 

1988 Lactobacillus crispatus tw~1'l..Jfo~n 

1996 Lactobacillus amylovorus n17t:-J~l'l'll'U:WU.:Jbb'1~nl'it:-J~ l'l 

n~ 1f>1B~ 1:wb'1'1 
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'! 
frvs?vfemn : <i!lSun~mbt~ent#ezrvmrv B\'.j 

~1n.:ri 2.1 MeJJ 

:;'1 d... II . .. ,,. J.J fl.f:l. 'Vl:U ~ n~:U'Vl'HJ'iJ'W~ 

'a1EJ.:!1'WnT"a14J. 'YJB.:lbb'l!JflVib~EJ 

.Q Q,/ " 4 Q,/ 

. Nii't~flNSVl'Vl,'ailii'tf:J.~W~ 

m'aihl 'lfl-ii'lh:: lv'iJ:U -
1996 Lactobacillus salivarius 

v .; 

m~'\JJ'Wf11'a'Vll.J n b 'Wl'.Jbb'lM 

bbf1~ b'l"l'j1u hi~n 

bb'UflVit~EJm~tbii'tn~n'iJu~B'W 61 

1903 Lactococcus lactis subsp. ~'Wb~B 1 'Wf11'je-J~\Jle-J~\Jlnrusn'Vl~n 
cremosis ·~nn'Wl.J 

Lactococcus lactis subsp. 

lactis 

Lactococcus lactis subsp. 

lactis biovar diacetilactis 

Leuconostoc lactis 

Leuconostoc mesenteroides 

subsp. cremosis 

1930 Streptococcus thermophilus ~'Wb~Be-J~\Jlb'Wl'.Jbb~-:Jbbf1~1mMl1l 

1970 

1980 

1980 

1982 

Pediococcus 

pentosaceus 

Streptococcus salivarius 

Enterococcus faecium 

Enterococcus durans 

~ CV If Cl.I J{ 
e-Jf1\Jl.flW'l'l'Vll.Jff'il1nb 'U€l 

.<::>. CV If It.I W: 
e-Jf1\Jl.flW'l'l'Ul.J'Vll.Jn bbf1~b'Ul'.Jbb'1M 

..::.. w: """ Q.I If Q.I 

e-Jf1 \Jl b 'WEI bb '11-:i bbf1~ e-1'1 \Jl .fl W'l'l'Ul.J'Vll.J n 

~~rHu?trnJ~b 'l"l'j 1 u hi~n 
' 

e-i~\Jlb'Wl'Jbb~-:i 'Vl~n~ub~B'11'Wll'll-:i 
bbf1~ b'l"l'j1u1B~n 
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~ Pfl~1anc,s : Al1crr>P.1ivc Mic.roo9P.r>isms fi:Jr flcp./1}> 

1'Llth1~u'Ll~~'Uvi~tl'lJiJ~~'Ll 1 vtl:iJ1-cibb'UflVJb~tm~:iJbb'UflVJb~tJm~bb'1fl~fl 
' ~ _,, ~ "• I '1 ~ "' ~ b"lJ'U Staphylococcus sciuri flm1tl-'.l1'Ufl1";i b"lJu";i~ btl61J'Ub'Uff'a~'U1'Ufl1";i~'1\Plb'UtJbb•1FJ 

1~";i1uhi~fl bb'1~~~\91bll'Llbb'UflVlb~tJ1~";i1uhi~fl b~:iJ~-:Jbb~ tJ fl.~. 1997 ~1'Ut1?1~ 
f11~:iJfl1";i'111m1·u\ll'W1 ~";i1 'U hi~m-dwi''Ll b-d'U Saccharomyces cerevisiae 

subsp. boulardii f11~f;)fl'111mfifl~1flru?l:1JU~f111m ll'Ll 1~";i1uhi~mb'1~1-ff nu 
~ ' 

:!J1i~tlboci'Utl'U ~-:Jbb~ tJ fl.~. 1990 (Mogensen et al., 2002) 

., "' Cl Cl 'I 1 'I "" d ::1 "' Ji 2.3 fl'l'aflm~elnbbUfl'Vlb'at:J b'W'a u bB\ilflb'WBbu'l.J\il'l.Jb"UB 

i;lTVi~UN~\91.fl'W~'Vi3Jfl~ii~1'1.JN!il3J°lJB.:J~"lf 

1 'Wu";i~bvi~1 vitJ m";i'l111~";i1u1ei&lfl:1J11m 'Wfl1";i~~\91mV11";i~1V1~'U:1J'U~8 
' 

8-:i:iJ-ile:i ':i\'1 n ~?1-:J ~-:) 1 m~eJ-:J'lJeJ-:J m~'U1'U fl1";jPJ fl~1-if eJ:lJ'1Vl1-:J1Vl tJ1~1\91~ b ~eJ fl1";j 
~ ~ 

fl~11eJ'1-:i b ll'Ll fa";i 1 u hi&l fl ~e:i-:iml'ltJ~'U\91eJ'\.Jfl1";j~fl~11 'W ";i~ vi'u~-:i:iJ~1\91 zj,:i~e:i-:i 
e:i1~tJ-:iutJ";j~:1J1ru?1-:iBfl~-:iflnV1:1J1tJe:i1V11 ";i~'U";ieJ-:i~~191Ji'ru~~:iJ~1'U~?1:1J'lJe:i-:i~~'Llvi~8 

~ dJ ' 

~:iJ~1\91 bb'1d ~";i 1u1e:i&lfl 8-:i':i\'1 n~ b -WtJ-:i 1 'Ll~~191Ji'ru~vtllil~1 fl'U:!J bb'1~ b -d'e:i~\911 vi'-:ii!'U 

~-:iv'h 1 Vf :iJ-if eJ:iJ'1 fl1";j~ ~ b~eJ fl bb'1~ fl1";i'l off tJ";j~ 1tJ"lJ'Ll1~";i1u1e:i&1fl1 'Ll~~\91Ji' ru~'Ll:iJ 
~ 

bb'1~ b-d'e:i~l911e:ici1-:ibb~~V1mu bb\91l 'lJfl1 ";j~fl~1 bb'1~~~ b~eJfl 1~";i1 u hi&lfl b ~e:i 1-ff nu 

~~191Ji'ru~V1~fl~:iJ~1'U~?l:1J'lJeJ-:iVl6ll1 'UU";i~ b vi~1 vi tJ8-:i hib ll'U~iJtJ:iJ b~e:i b tJ~tJ'U b V1 tJ'U 

tl'U~~\9)Jlf;)J~U";i~bflVlb~tJ1tl'U 1 'Ll~1-:JU";i~bVl~ ~-:) I ~U'J~LV1~1VltJ:iJm1:1J11ilbu~tJ'U 
1 'Llb~e:i-:im1:1JV1mflV1mtJ'lJe:i-:i~'1~~ \91vi1-:im ";i bfl~\9)";i ~-:i~"lJ ~mb'1~~'11ii' Bfl~-:i 
~~\91Jlru~Vl61JVl~fl boci'U ~fl~eJ-:J ~'1 w~e:i-:i ~:!J~fl 8-:ibll'U~~\9)Jlf1!~~61JVl~fl~i1mm'Ll 
~'LIVlrJ~~1fln:i1tlruru1V1e:i-:i~'Ubb~8-:i'lJ1~m";i?1~1-:i:1J'1rl1b~:1J zj-:Jbb\91fl~1-:i~1fl~~191Ji'ru~ 

~ v v ~ 

~i16i'fl~ru~fl61'1tJfl~-:Jtl'U 1 'Ll~1-:JU";i~ bVl~ boci'U n:iJ~'lJeJ-:JU";i~ bVl~bfl1VI~ :lJ~fleJfl~eJ-:i 
'/JeJ-:JU";i~bVl~Vl1-:Jbbf;)'UtJhtJ ~fl~eJ-:J'lJeJ-:JU";i~bVl~flllJ'W tl1V1~fl~61J EM-X bb'1~ OM-X 

' v' 
~1Vl~uu~1nfl'lJe:i-:itJ";i~bvi~ult'.J'U bll'Ll~'Ll zj,:i~~191Ji'ru~bV1~1d ?11:1J1";if;)fl~11eJ'1-:i11 v' 
b U'U~~191Ji'ru~mV11";i 1w-a1u1ei~mb'1~ ~ ~ 191i) ru~ mV11 ";i b ~eJ?l'lJm~vi1-:i fl1";jfl11\il 

' 
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rrvs?vfomn = vl5un'SY!ml:Jti5f>ntRvzv'Vll?l'V BB 

€1 ~1,ml1\l'lJ11\l 1 'W~1\l'll'a~b Vl\31 

fl1'aflt?l b~fln 1~'a1u1fl~n~i'JA11:W b Vl:W1~6'f:W b ~fl 1 oITT 'Wfl1'at:.J~\9lt:.J~\91Jlillevl 
VlJJmnn-~'lJ Vl~flt:.J~\911~'a1ufa~n1t?lEJt:.J~\9lJl'ru"VlmVl1'a~1vi'·~nnvh1 ~\lbU'WBn 
bbmvi1\1Vl~\11 'Wm'a~w.1'W1t:.J~\9lJi'ru6Vl'1~'a1u1eJ~nm~1U1nVi'lJ zj\11U~'ll1m~:wvi1\I b~eJn 
1Vi'nun~:we.'.ru~1.nri~ilm1~1il~eJEJtl1\9l1mb61n 1\916'11 'W'W:W (lactose intolerant) bb61~ 

' " 
e.'.ru~1.nAJJ\16'fl-r~1vi'Bnvi1\IVl~\I 
" 

~1n.:ri 2.2 ~ru6'f:WD~1~'a1u1fl~n'lJB\16'f1EJ~'W~bb'IJAVlb~EJ L. plantarum 552 

~ bbEJ n 1vi' b tl~ EJ'Ub V1 EJ'IJ nu 6'11 EJ ~'Wfi R ~ bbEJ n 1vi' Iii 1 n t:.J ~ \91Jl ru6Vl 'W:WVl 1\1n1'a'A1 
' 

(tii't?lbbU61\llil1n 1'lJEJ1w.itl 1'lJEJ6'f\9l bb61~Aru~1'W Duangjitcharoen Y, et al. 2008 
' 

beJn6'f1'aeJ1\l~'IVlmm61'lJ 1) 

~rugi~.LJ~1'W'3L'U lm~n 

l ~ t' q.J ii v 
fl1'SVl'W!?l€l bfl'1 €l'W1\?l'VIf111:1.J b 'IJ:W'IJ'W 

-rmm::; 0.15 b~~::; 0·.30 

fl1 ';j VJ'tJ1'iei~1l'lb€l'IJ001-:J "l 

fl1tl~'Uqm..1RVlb~tl'Vl~Ulel'U 

L. plantarum 552 

Vl'W 

Vl'W pH 3, 4, 5 

bb'1::; 8 

bb'URVlLit1fil1.:ia.:i (R) 

Vl'W 

Vl'W pH 3, 4 
bb'1::; 5 

ri--.J<1:w?11·m';ifl 1 'l:Jm';i~mJm';iB1vn';i II 8mJ 1'l.h~mb'1::;bb tl"I 8Bl':l b D';i~'W 

t:-1'1'1JB-:Jfl1';j~ brn::; 1:iJ~BB n"llb"ll'W 

1'1€ln1';ib"IJ~qj 

n1';ib'l"n ::;b~~M1umvm~1:iJi:-i?t:w 
Cobalamin 

1:iJ~t:-J'1 1:iJ~i:-i'1 

b"ll~qj 1vl' b"ll~qj 1vl' 
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BtJ PflQ1'tonc,s : Alterr>t#ive Mie-roo9t)l"isms f"or Hwltn 

.cl t' • 
'9/'J'i'J.J'VJ 2.2 lVlel) 

flWi;l3.JU~b W':i1 u le:i~n • 

nTWlWl?!BlJfl11lJ b (susceptibility) 

~mntJl)'lhw~ 

~ ~ .::ii q 

i;l1V'W'UfHbUfl'Vlb':ill'VIW!i;le:JU 
q --- --

1r -
bbUfli'ib~l:.lel1.:!~.:! (R~ 

- Vancomycin ·- R R 

- Bacitracin 

- Gentamicin 

- Kanamycin 

- Streptomycin 

- Norfloxacin 

- Polymycin B 

- Ampicillin 

- Cephalothin 

- Cefoperazone 

- Ceftazidime 

- Chloramphenicol 

- Erythromycin 

- Penicillin G 

- Tetracycline 

1( 1 d<>1 ' . d 
n1'l'b'\AJ1~bmM 'W€l1Vl1'l''VllJ?!d'Wi:.J?llJ'VI 

1~\nn~~1 (€l1VIT'HVl'11 MRS) bb'1 ~ 

B1Vl1'l'~1~~~1'Wi:.J?!lJ~1~~1n~~l 
(B1Vl1'l' SPY2) 

~'N'l'~t:J~ nmm.ut 'Wn1'l'bb U.:Jb'1f'1~ 
(Generation time) 

'Vi:IJ1tlb'Vi~ • R (resistance) 

S (susceptibility) 

R 

R 

R 

R 

R 

R 

s I' .~ 

s 'I ,, 
II 

s II 

" ~· I~ 

s 
s .t 

s 
s .__~ 'ii 

s 
b~~qj tlii't 'W€l1Vl1'l' 

"' "' b'\AJ1 ~b~t:J.:JVJ.:J 2 'Uilwi 

51 'WTVl 

"" 'V!J.JWfN 
" "" (?1€JCJ1 

.I 

R 

R 

R 

R 

R 

R 

s 
s 
s 

, -
s 
s 
s 
s 
s 

b~~qj1m~m~1'l' 
b'\AJ1~b~t:J.:Ji.1-:i 

2 'Uilwi 

71 'WTVl 

'V!J.JWifv :iJA11:W1J~e:Jt.11 
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fws?vfoUin : 'i?l5un'Svfmt:Jtl$ernfkll/'Vll?l'V BB 

w1n·:ri 2.3 ~'Vlt~1'U~~'U'Vl~tl'lleMbb'UflVlb~CJ L. plantarum SS2 ~bbC.Jfl1til 
b tl~CJ'Ub V1 CJ'U num CJ~'U6'Vl1\I fl11ri' 1 R vi 111?1eiu~ mb UflYl b~CJ'lJUl11~ n ei 1Vfbi1111 

' 
bfl 1 'W1~'U'U'Vl1\I b~'Ufl1'Vl11 'Vl~ eJ'lJUl11~vh 1Vfb11111fl11u 111bti1 ( ~ 111 bb tl~WJ1 fl 

'U 

hCJ1~tl 1'lJCJ~l?l bb~~flru~1'U Duansjitcharoen Y, et al. 2008 beJfl?f11eJ1\l~\I 

'Vl:l.J1C.Jb~'lJ 1) 

bb'Uf'1Vib~tJ'!IU\ilriei b'Hit'Vl~ei 

'!IU\il~Vi1l~bn\ilm-a'IJ\ilbu1 
" 

Staphylococcus aureus ATCC 25923 

Bacillus cereus ATCC 11778 

Shigella sonnei PSSCMI 0032 

Shigella jlexneri PSSCMI 0035 

Proteus vulgaris PSSCMI 0041 

Proteus r(;?ttgeri PSSCMI 0044 

Enterococcus cloacae PSSCMI 0040 

Escherichia coli ATCC 25922 

E. coli 0157: H7 

Salmonella typhimurium PSSCM/ 0035 

Salmonella typhi PSSCMI 0034 

Vibrio parahemolyticus VP4 

" 

Q./ ({ q ~ 

611~W'l.!libb 'Uf>1'VI b 'atl'Vl\il !ilel'U 
' 

L. plantarum 
552 

+++ 

+++ 

++ 

+++ 

++ 

++ 

++ 

+++ 

++ 

+++ 

+++ 

++ 

.:::il.::::I 2J A 

bb 'Uf>1'VI b'atlel1.:lel.:I 
(R) 

+ 

+ 

++ 

+ 

++ 

+ 

+ 

+ 

+ 

++ 

++ 

Cf ~ Q.JQ.J-=:,I !U I ({ I .::!:{ 

+++ 'V!3.JWfN u 1b1rumwuCJ\1:1.J'll'U1l11b?f'Um'Ufll'UC.Jflm\lmflm1'Vl1ei 
" bvl1rl'U 10 ij~fo:l.J\?11 

" ++ unw5v u~nrum 1tJ'utJ'\l il'llm111 b?i''U~1'Ul31'Utlflm\I 7-9 iJ~~b:l..l\?11 
" " + unw5v u~b1rum1tfutf'lil'll'W1111b~'U~1'Ufll'U8flm\li.ieiC.JflrJ1 7 iJr;i~ b:l.J\911 

" 
'V/3.JWiJv 1~bb?fl11\l 'U~ b1!1!fl1 1tl'U ~\I 
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j'IJ{j 2.4 1°111:1J'11ill "rn"1Jei\lbb'\Jl°lVlb~t'J L. plantarum SS2 1'Llfl1'Hfl1~~~bb{;'l ~ 
mfrt:Jeit:J1ur;1'11fK"1Jei\l'\ll 'Ll"1J11 fl bb{;'l ~ "1J ~ei 1°111:1JboLJ:1JoLJ'Ll"1JeJ\lfl1'j~~~8ei:1.1'\"J{;'leiei -

-+-- 'lJ <IJ I 'lJ 
6 I ..:::,., .::::,lo::;:,,! .:::ii, -=::j .:::\! 

b'j?lb6/l'Ll'Vl bb?l~\lfl11:1J'\ll'Ll1 bb 'Ll'Ll'\J'jb'JtlJ'Vl:IJfl1'jbfl1~\91~"1JeJ\I bb '\Jl°l'Vl b 'jt'J L. plantarum 

ss2 ~'\J~nrub~ei'\Jr;\'11£K"1Jei\l'\ll'Llfl~:1.1f11'\Jf1:1.1~hl1~ueimb 'Uf1V1 b~t'J (fl) bb {;'l~ fl~11 
'I 'U 'I 'I 'I 

~UeJ'Llbb'\JflVlb~t'J ("1J) (~~bbU~\l'<i11fl 1'llt'Jl\?l,JLJ 1'1.m~\91 bb{;'l ~ flru~1'LI Duangjitcha-

roen Y, et al. 2008 beJfl ?11'jeJ1\l~\l '\ll:IJ1t'Jb~"1J 1 bb~~ Duangj itcharoen Y, et al. 

2009 beJfl?ll'j eJ1\l ~ \l'\ll:IJ1t'Jb{;'l"1J 2) 
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frvs?vfo5in : 'i?!Sim~mf.Jt~emrlezvvmrv BB 

nT~fl\?l b~e:Jmb 'UAVJ b~tJm\?l bbi;:in~mnrn·.J~\?l.ilru"VlV1irn-<il1 n~'1l~1-:i 11 'W 
v 

I Q.J aJ I 0 Q..I .c;i,I drj 

ni;:i~6Ue:i-:ie:i1V11,V1~n\?le:i-:1~1n~'1l~i;:i ~ni;:i~6Ue:J-:J'W1V1~n'/l1fi1~~1n~'1l ?f1~1,~ 
' ' 

fl\?lbbtJnbb'UAVlb~mbi;:in~n fie:i bb'UAVlb~tJ L: plantarum 552 bU'Wbb'UAVlb~tJ~bbtJn 1~ 
~1m.J~\?l.ilru"Vltl1V1iJn~1rn-.1i;:i~~bYJe:i-:i (Avetthoa carambola) zj,:iAruGl'n'l!l'ru~m.;r 

' 
bU'Wbnru"Vl1'Wm,l°l\?lb~e:in1~,1u1e:i~mb'UAVlb~tJm\?lbbi;:in~n~~~tl1m 1.ffnum~~8 
.::::j Q..l~CV CV 1 d .J .J.q .tj 

~flru?f~'U\?lVJi;:in 1 \?l-:Jbb?f\?1-:J 'W\?l1,1-:ivi 2.2 2.3 bb(;'l~~tlvi 2.4 61J-:J~,1tJ(;'l~be:JtJ\?l 

~-:i~e:i hJd (Lee et al. 1999; Morelli, 2000; Duans.jitcharoen et al. 2008) 

(1) m1~?f1m,~1'Wm,b~~qJ1~'Wm1~~ilbn~e:iJ1~~e:itJi;:i ~ 0.15 

bb(;'l ~ o.30 ~-:idb ~e:i 1 Vf ?f~~'U6nu?fm1~m,V1i-:i bn~e:iJ1~mtJ1'WrA'11~b~ n1 'W 

,~'U'UVl 1-:i b~'W e:J1Vl1,6LJ e:i-:i~'U'l!J-8 ~il m 1~ boLJ~oLJ'W6Ue:J-:J bn~ e:iJ 1~tl ,~m ru~e:i CJ(;'!~ 
' 

0.15 -0.30 bb(;'l~b U'Wbb Vl~-:J~bv~,1 '\J~nbb'UAVlb~tJe:Jl~tJe:iti ~-:idbb'UAVlb~tJ 552 
" bb(;'l~bb'UAVlb~tJe11-:i8-:i R mm,m~~qJ1m'W?fm1~~-:in~11 (\?l1,1-:i~ 2.2) 

(2) m1~mm,~1'Wm,b~~qJ1m'Wm1~m1~bll'W m\?l - ~1-:i (r\1 ~be:i'1l , 
d ~j Q.J f1 I t .::::j Q.I d 

pH unit) 2, 3, 4, 8 bb(;'l~ 9 61J-:Jbu'W,~\?l'Ufl11~bu'W m\?l -\?11-:J b'1l'Wb\?ltJ1n'UVl~'U 

1 'Wm~ b ~1~e:J1Vl1,6Ue:J-:J~'W~8zj-:iiJA11m U'Wm\?l~,~~ur\1~ be:J'llb vi1 nu 3 VJie:i 
' 

~1ffJ1 bbi;:i~1'WrA'11~b~n~ilm1~bU'W~1-:11'W,~~'Ur!1~be:i'1ltl,~mru 8 ~-:i 9 ~-:id 
~1nn1,Vl\?l?fe:iu~u11 bb'UAVlb~tJ 552 ~bbtJn 1~~1n~'1l?f1~1,m~~qJ 1m 'W61h-:i 

A11~bU'W m\?l -~1-:i ~n1'1-:iffJ1 fie:i Vl'W~e:ir\1 pH 3 4 5 bb(;'l~ 8 1'W6Uru~~bb'UAVlb~tJ 

-
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~ Pfl~IOT/C,~ : Al1err>~1ive Mic.roo9~riisms ror Hwl1n 

-51.:i8.:i R r,=n:wTH1b~~ qJ1191h.1'1i1.:i1°111:wblJ'Wtl'W1 - \911.:ibvi1nu 3 4 bb'1~ s l°l11:w 

mm1ti'lleN bb uflVi b~CJ~ b~~qJ 1tm 'W?lm1~t91.:if1~11u.:iue:iflfi.:ifl11:w?11:w11t11 'Wfl11b~~qJ 
1-ew1~11?1~1flm1~m1mll'W m111-\911.:i 1 'W1~'U'U'Vl1..'.lb~ 'WenV111'1JeJ..'.l:W'W'l'fCJ'1~ zj.:i 

' 
~1fle.J'1'll'fl..'.lfl11'Vl\1l?!e:J'Ubb'Ul°1Vib~CJ 552 1l1~~mm1m~~qJ1ei111~11?11 'W'Vl1..'.l b~'WmV111 

'lJ'fl..'.l:W'W'l'fCJ'1~:1J1flfl'J1bb'Ul°lVib~CJB1..'.lB..'.l R (1?11 1 1..'.l~ 2.2) 
' 

(3) m1:wmm1t11'Wm1tleiCJ?111;zb1m'1fl'1'llm1111 V1ru Aei 1 tJ1~'W bb'l'J.:i 
' v 

bb'1~ 1'llil'W zj..'.lbb uflVib~CJ 552 ?11m1titleiCJ 1~~.:i bb 'l'J.:i bb'1~ 1 tJ 1~'W 'llru~~ bb ufl Vi b~CJ 
B1..'.JB..'.l R ?!1:1J11tl tlei CJ 1U1~'W1~ b'Vfo.:iei tl1.:i b~m bb~eitl1.:i bn~l~'V'l'U?l1CJ'W''W5 

' 
bb uflVi b~ CJ m111 bb'1 fl~ fl~ A'111 bbCJ fl~1fle.J~1?1Jl' ru~'Vlil fl~1fl~'ll1 'Wfl ~ .:id~?11m1t1 tlei CJ 

1'llil'W 1~ zj..'.JA11:W6'11:1J11tl 1'Wm1tleiCJ6'111:U11:Wb'1fl'1 A'fl 1°111:W?l1:1JT;jtl 1 'Wfl11ci..'.lb?!~:W 
' 

1~uum1tleiCJ?111enV11 1 b ~ei f11 111111161i:w 1 tJ1oil'tJ1 ~1CJ'lJtl~ei ~1.:i fl1CJ'llei.:i:w'W'l'!CJ1~ 
'\J ' d 

(1?11 11..'.l'Vl 2.2) 

(4) bb'UflVib~CJ 552 bb'1~ bb'Uf1Vib~CJ-51.:i8.:i R ?11m1m~~qJ1~~.:i1'W?1m1~ 
~n bb'1 ~ 1~nenml"l ~.:idb ~ei.:i~1fl1 'W1~uu'Vl1.:i b~'WenV111'1Jei.:i:w'W'l'!8~.:i~flm 1 tJ 

' 
~.:inu~mrum fl11"1~ b 'U1'U1..'.l'Vl~'fl 1~nmml"l b'1CJ \91.:i~'W?!1 CJ'W''W5bb 'Ul°lVi b~ tJ bb'1 n~fl 

' 
~?11:w11t1 b U'Wbb ur1Vi b~CJ 1'V'l11u1ei ~fl 1~ ~ ei-:inl°l rufi fl'l'fru~~?11:w11t1b~~ru1<Jl~-:i 

' v 

?1m1~~n bb'1~ 1~nmml"l1~ ~-:imm1m~~qJ 1~flrKbf1CJ.:in'W 1 'W~-:i?1ei-:i?1m1~ ~-:i 
b U'Ue.J'1~~'flfl111e:J\1l:U11?11 'W1~'U'U'Vl1\I b ~'W'fl1'Vl11'1JH..'.l:W'W'l'!0 ( \?1111..'.l~ 2.2) 

' 
(s) m11~bbn-:i bbtl\lm1mV111~-'i\'1 b ll'W~ei~1-:im CJ:w'W~8 1111 CJ m1'Vl111?1eiu 

' 
A11:W?l1:1J11tl 1'Wfl11b~~qJ1~ 'W'fl1'Vl11b '\1111~ b~tJ-:i~1~n11?11iJ'UU 12 (cobalam in 

free medium) ~-:idb ~ei-:i~1 fl f111111111'1i:w11?11i'J'ub.U1~ ~1.:i fl1CJilrnn111~~11~ b~ fl 
'\J '\J 

bb'1~1miJ'Wu 12 b ll'W1miJ'W~'1~m CJtl1'lJiJ111V1~-:i~tif111111161i:w 1 'Wu~ b1ru~11~b~ fl 
'\J '\J 

zj.:ibbV1~-:i~m'llmi1?11iJ'Wu 121 'W bbV1~-:imV111~1flu11m.n~~'W 'V'lu1 1nbu'\1111~ 1 'W 

bdei~1?11bvi1~'W 191-:i~'W~mbuflVib~CJ 552 mm1m~~qJ 1tm'WmV111~n11?11iJ'Uu 12 

zj.:iV1:w1CJfi .:ibb uf1Vi b~CJ 'Vl111?1eiud 1~~ei-:im~CJ11?11iJ'Wu 121 'Wm1b~~qJ~-:i1l1~~bll'W 
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frvs?vfeOin : ~!Junwm1:Jt$enirkt11Ymrv tlJ 

LJ'5~ 1CJ61JU~ele:i'U~liifln~l-!iJ-:i?i1~~Vl~ele:i~~'ULJ'5~V11'UmV11'5iJ-:i?11-wlffi:iJ~l-l'Ul-l 
~ ' ~ 

zj,:iiJn"il~~'5~~'U1\911~'Uu 121'U~1-:imCJ~1 (\911'51-:i~ 2.2) 

(6) fl11i16'11i11'5tl 1 'LI n1'5iJ'U ~'I f)1'5b"il~~'LJel'I bb 'UflVi b1CJn el 1'5fl1 'LI'5~'U'U 
vi1-:ib~'UmV11'5bb~~ bb'Uf1Vib1CJ~b ll'U?11b V1\91'1Jel-:imV11'5btl1b~CJ'51l-J~-:iV1i1~ 13 61l'W~ 

' 
'W'UrJ1 bb'Uf1Vib1CJ SS2 6'11l-11'5tiiJ'U~'ln1'5b"il~~'LJel'lbb'UflVib1CJ~'I 13 61l'W~1~mh-:i 
~LJ'5~~vi5m'V'J bdel b LJ1CJ'U b Vi CJ'U nrnb 'UflVi b1CJ eJ'1-:i8-:i zj,:ifl ru?il-!'IJ~d'LJel'I bb 'UflVi b1 CJ 

' 
"il~ ·ih CJ 1 Vf bb 'UflVi b1CJ SS2 6'11l-11'5til?l1'U"il~'UV11~ n el bfl 1 'LI'5~'U'UV11'1 b~'Uell'\111'5 

' 
m"il"li1 CJ1 'Un1'5~~ m':inel b '5fl 1~mb 'UflVi b1CJ61l'W ~~-:i n~ 11 bb~dfo-:i n'Uu ~'\111 

?1'1Jm'W~'U 61 ~~ bb 'UAVib1CJ nel bA~-:in~11 b ll'U?11 b Vl\91 ( \911'51-:i~ 2.3) 
' I ' 

(7) th~~vi5m'W 1 'Lim'5iJ'U~'ln1'5b"il~~'LJel'lbb 'UflVi b1CJm~ bb~n~n"i11n 
mLJ5~1'U~'V'J'UrJ1bb 'UflVi b1CJ ss2 ~ bb 'LI11 tfii n1 '5\91el 'U?l'Uel'l~el'Li'5~~vi5m'W'LJel'I 

mLJ5~1'U~ 1m1 bA CJ-:in'Unrnb 'UflVi b1CJ 51-:i8-:i fiei *el~ elCJ11 'Unzj l-lil'U ~-:im'5 
~'lbm1~'1'1e.JU'lb6/J~~ 1~bbtl tl1DD~1'U~ vancomycin bb~~ bacitracin *el~eltll 
1 'Llnzjl-lil'U~'ln1'5~'1bfl'51~Vl1 D'5~'U 1~bbtl tl1DD~1'U~nzjl-! aminoglycosides 

b'li'U gentamicin kanamycin bb~ ~ Streptomycin *el~eltl11'Llnzjl-lil'U~'ln1'5 
~'lbfl'51~'1'1m~'W1fl~8n 1~bbtl CJ1DD~1'U~nzjl-l Quinolones b'li'LI norfloxacin 

bb~~*ell9lelml1.m~iJ'U~'ln1'5vl1VIW~'LJel'lb~el~b6/J~~ 1~far\mLJ5~1'U~ polymyxin B 

'Ueln"il1nd ~'lbb'Uf1Vib1CJ ss2 bb~~bb'UflVib1CJeJ'1-:i8-:i R il-:i~fl11ii b~eln1 '5\91el'U?l'Uel'I 
CJ1nzj~J iJ'U~'I n1''5~'1bfl'51~~e.Jtl'I b61l~ ~ l~ bbn tl1D~~1'U~nzjii cephalosporins 

bb~~ penicillin b'll'U ampicillin cephalothin cefoperazone bb!;'l~ ceftazidime 

bb~~l 1~eln1'5\91el'U?l'Uel'I m nzjl-lil'U~-:i n1'5~-:i bfl'51~Vl1 LJ'5~'LI 1~ bbn mLJ~~1'U~ .. 
tetracycline chloramphenicol bb~ ~ erythromycin (\911'51'1Vl 2.2) 

(8) eJ\91'51n1'5b"il~ru b~'U b\91 bdmLJ1CJ'UbViCJ'UeJ\91'51n1'5 b"il~ru'LJel'I bb 'Uf1Vib1CJ 
v v 

ss2 ?11CJ~'U5~bbtln 1~"il1ne.J~\91nrusVIV1iJff~61J bb~~?11CJ~'U6eJ'1-:i8-:i R ~bbCJn l~"il1n 
' ' 

e.J~\91nru611'Ul-!V1iJm~eln1'5fn b'Li1CJ'UbViCJ'UeJ\91'51n1'5b"il~~1~CJm~CJffi generation time 

___,.. 
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riJ PflCJ1'JQnc,s : Alterrit:Ative Mic-roo9t:Al"isms f'or Hwltn 

~ .tj,c:;,i .:::il<l.I Q d ~ I 

bbr;'l~ specific growth rate 'U'Ll bb'UflVlbJt.J SS2 :W8\91J1fl1Jb"iJJ~VlJ1~bJ1fn1 

bb 'UAVJ b~t.J b 'V'jd 1'U1e:i&lm11t.J~'UTIB1~~~ ~~der\91J1 fl1Jb"il~ru~d1~ b~1n-J1?11:1J1Jti 
' v 

bzj8:w 1t1~n'Ufl1J\918'U?l'U8~~8m1~~1~ 1 1'Llmdvi~r;i8~zj~m:w1Jti\918'U?l'U8~1 ~~.m 
1 'LlJ~t.J~b1m~d1~b~1n11v11t.J b61i'Lln'Ll md~"il~'Llvi~8'~"il~tl1m 1-libll'Ll 1'\f'jd1'U18&1n 

' 
mmdm"il~~ 1v18ci1~d1~b~1 ci~e.Jr;i 1~1mdrnimt1n1~~mde.J~\916U'U1~1 Vl~1m~t1~1t1 

bbr;'l~tl~b ll'Llmdr;i~~'LlVl'Ufl1Je.J~\911 m~lii''U8\91?11Vlmd:w~nv11t1 (\911J1~~ 2.2) 
' ' 

(9) m1:w?11:1J1Jti 1 'Llfl1Jbfl1~&1~ bbr;i~mPfo8ci'U~b1ru~11?i'"U8~ ~~iHl1\91 
'\J 

6U8~bb'Uf1Vlb~tl b 'V'j d 1 'U b8&1fl bb'UflVlb~t.J SS2 ?11:1J1Jtlbfl1~&1~bbr;'l~€111'1t18t11 'U~11?f 
'\J 

~'Ll6U111vl ~8Vl~?l8'U b~tifl1Jtl8:W~b~8~bb?I~ cFDA-SE 1 ~n'Ubb'UflVlb~tl SS2 bbf;l~lJ8'Ll 
'\J 

1 ~Vl1;d6U11fl'Ll b~m1m~1'Llhl ~~tl1m1~~11?fci1'U~1~ 1 6U8~Vl1;d6U11:1J1\91J1"il?lffU 
~ i.J d,,I I .::;ii a.I Q.J I a.I 4 

fl1JbJ8~bb?l~~1mf1J8~ Flow cytometry 'V'j'l.J11bb'Uf1VlbJt.J~~flm1:Wfl1Jbfl1~\91~ 

'U~nru~11?fb~fl zj~bb?l~~dllbb'U'Ufl1Jb~8\lbb?l~lii'~dtJ~ 2.4 6LJ bdmtJ~t.J'UbVJti'Un'UVl'Ll 
'\J '\J '\J 

fl~:Wf11'Ufl:W~hJ1v1tl8'Ubb 'UflVl b~ tlzj~iidtJ bb 'U'U fl1J b~8~ bb?I~ bb?l~~lil~dtJ~ 2.4 fl 
q , '\J '\J 

?18~f1~8~ n'l.Jm'\f'j fl1Jb~8~ bb?l~6U8~ bb 'UflVJ b~tilii'~ fl~11~ci8~~m t.J 1~n~8~"il r;i vi d d 121tl 
'\J ' 

"" b~8'1bb?l'I 

A11:wm:w 1Jtl1 'Ll m d bfl1 ~ &1~ m1~~ 11?16LJ 8~ b~ TU 1m lJ 'Llfl ru ?l:wtJ'&l~ii 
' 

m1:wr.=11~ru1 'Umd~~ b?1~:w?161Jm'V'j6LJ8~er'U~1nA b '\f'j d 1 ~ b lJ'UmJb~:w~'U6U8~ fl1 J 
v ' '\J 

m P1ti1 'LlJ~'U'UVl1~ b~'LlmV11J"U8~~~ii~1 \91 bbr;i ~61l1 m.J fotJd ~d~'U'UJliJ fi':w n'U"U8~ 
' '\J ' 

1.~1u1'UVl~8er'U~1nA 1v1 bb 'Uf1Vlb~t.J~mmdmm~&1~~11?f~u11nA 1v1 "il~b u'W\W-:i 
'\J '\J 

oV'Ubfl~ 8'Ur.=11~ru 1 ~~1~ fl1 t.J er'U~bJlfl bfl~ fl(;l 1fl fl1 J\9l 8'U?l'U 8\16U8~J~'U'UJlii fl:W fl'U 
v 'U 'U 'I 

6U8~~1~fl1tl b~t.JbQ'V'j1~ 1 'Ll~11?1J'Uiib61J(;l ~~ b~tldoLJ8~fl'UJ~'U'UJliJrl:W fl'Ufll1 
'\J ' 

~8 tir;i~ so 8 t!'U1n rud ~~~811d~'U'Uvi1~ b~'U mV11Jb umb Vl~~~ii'Uvi'U1vi?1~ 
'\J '\J 

~8?16LJJl1'V'j6LJ8~~~ii~1\91 bd8 bb 'UflVl b~tl boLJ11 tJ1 'U~1~fl1tl"il~vl11 ~d~'U'UJliJfl:Ufl'U 
' '\J ' 

"il~ ~111 b lJ 'Ll "il~'Llvi~ tl '1lu~~Vl~8'1lu~~hJ ~ bbr;i ~ii m J\918'\.J?l'Ll 8~~ bb\91fl~1 ~ n'Ll 
' 

881~ b61i'U i:11b lJ'U 1'\f'jd1 'U be:i&l fl~~b U'U"il~'Llvi~tl'llu~~iiud~ 1ti'lltl bd8~1m.LJ1m 
' 

1 'LlJ ~ 'U'UVl1~ b~'LlmV11 d bbr;'l~ bfl1~ &1 ~ ~1 b~8'U'U ~ b1 ru~11?1 J~'U'UJliJ fi':wn'Ll"il~ 
' '\J ' 
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frvs?vfomn : vt5unrombtliSemrk8:/'Vll1rv [fl 

"il~"il1:Wm111VJ'WVl1'W (oral tolerance) l'.le:Jll-ru 1 Vfe:i8~111n'W b~l'.l"il~'WVl~tJ"il~enl"ll'.I 
'\J ' 

mVlT~ 1'Wm';ib"il~qJb&lu1~ bbri~e..iri~i;,e:il'J 1~nf1e:iv111 Vf b~1u1'Ue:i81-:i b';i11~fo~-:i~ 
bUmb~ ll'.l'1Jtlf-rn~1l'.I b U'Wfl1-;ie:Jtl~111nmb uu~-:i~1e:i11"ll'.I l~l'.11 ~d1 u le:i&ln 

'\J 

?11111';itiv111 Vfi,"fm~bbl~~e:i11~enl"ll'.le:i8:Wi,"fm~ bll'Wm~v111 Vf b~e:ine:i bfl zj-:iiJn hl 
'\J 

Vl'Wn';i~,!'W hJi,"11111-;iti b"il~qJb&lu 1~ 1il 'We:J n"il1 nd1 ~d1 u le:i&l n fl-:Ji,"f11J1-;itie.J~~ 
be:J'W 161Jtl~61h l'.l 8e:i l'Ji,"f 1';ieJ1Vl1';i'U1-:J'IJtJ~ bbrl ~?f11J1';it1 e..1~~1 ~1iJ'W i,"f 1111';it1(;..J~ \?1i,"f1-;i 

~1'Wb~mbuflV1b~l'.lne:i bfl b'1i'W m~~'Wvi~t! bb'Uflbvie:i~le:i~'W 1®'1~-;ib"il'Wb'lJe:iie:ie:in 161.1~ 
bbri~?f1';j'IJtJ~~'W ., 'We:J n"il1ndfr-:i61l1 l'.l'lJfoi,"f11~i;i"il~'WVJ~t1~:WLJ-;jdl'J'IJ'W1 Vf?11111-;iti 

I ' ' 

fl1ufl11"il~'Wvi~t1ne:i b';ifl 1 m~uuV11-:i b~'WmVl1';i 1m-:im"ilif-:ie..iri~~e:ii,"f'lJm~ 1 'W~1'W~'W ., 
'I 'I 'I I 

b'1i'W 61l1l'.lri~d~~u lmi;im~me:iri 1 m~e:i~ 61l1l'.lm~~'WV1-Ll1~'lle:i-:id~uunmi'11 n'W 
' '\J ' 

61l1m'.:le:i-:in'Wfl1-;i&l~b~e:i ri~fl1-;ibn~bflll~b~-:J (Ouwehand et al., 1999; Zubillaga 

et al., 2001; Holzapfel and Schillinger, 2002; Grajek et al., 2005) b~ll~ru~1 

vi1-:ienV11 -;i 1~ l'.l61i1l'.l 1Vl';i~Uu8e:il'.lenV11-;iv11-:i1'W1il~ bbri~61l1m.J-:irl'um';ibfl~e:J'W~ 
ml'.11'W';i~'U'UVl1-:Jb~'WeJ1Vl1-;i (Vaughan et al., 1999) bb~1'WVl1-:Jn~'Utl'W i;l1bU'W 

"il~'WVl~ tJ'IJtJ~~1:iJ~Vl~e:J b lJ'W b~e:J fi e:J b ';ifl';i~'U'UJliJrllJ tl'W"il~\?le:J'\Ji,"f'LJ eN bb 'U'U~e:J~ 1'W 
' '\J q 

1~l'.lnri 1n~1-:i ., bll'W~'W11 bVl~l'.ITu11 Vf b61Jri~~b~moile:i-:inuniJr111n'W111v11ml'.I 
I " ' 

Vl~e:i ~ n~u bb~1-rrue:ie:i n"il1 n~1-:Jfl1 l'.IVl~e:ie:i1"il b Vl~l'.111111 Vl';i~'lJ'UJliJri'11tl'Wi,"f~1-:Ji,"f1-;i 
'\J ' 

mv11m l'.I b~e:i b flzj-:i i;l1-;i'W bb ';j-:J en "il:W fl1-;ivl1m m 61JG1 ~'ll e:i-:i b -;i1 "il'Wbn ~m1~ fl1 -;ieJ n b?l'U 
' 

';i'Wbb-;i-:J 1~ u~,!'W mumJlli\fl1-;ibfl1~&1~b61JG1~b~B'U6VB-:J 1 ~d'l u fo&ln~-:ib U'Wfltui,"f11u&1 
'I 'I 'I 'l 

~:rifl1111 ~1 rl' ru~ "il~ b ll'W ~1-rru bfl ~ e:i'W~-:i e.JG1~e:i?J'llJl1~6Ve:i-:i e'.f u ~ln A 
.., ' '\J 
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bb'UflVib~tJ L. plantarum SS2 ~bbtin11ii'~nrn:.J~\?1Ji'rueilV1:Wmnn~'llif'Liil 
riru?l:wu~u1'lth~ m1~~n-;i1 bb uriV1b~ti81'!B'l b~'LI mti 11'lb~ei'LI 1'1l bbr;:t~?lm1~ 
' 
mw1~?leJ'Ub~mn'Liif'LI bb'UflVlb~tim~bbr;:tn~n~fi'~b~ein11ii' mm1'18'1.J~'lbb'UflVlb~tJ 
nei hri l 'LI1~'\J'UVl1'lb~'UeJ1V1111~~ffJ1 11:W~'ll 'Un11~m~1eYm1mwil~t1Jfh11j'l.Jl1 
lJeJ\?111n1Wil~'!J~11~b~1n111~tJ?l1U bb'UflVlb~tJ L. plantarum SS2 ~bbtJn 1~ 
'<il1rn..J~\?1Ji'rueilV1:W'n-<i11n~'ll ?11m1'1~1mnrueilm1tJ1~ b~'LI 1~11u1ei~n b dei'll'i''LI 

1'LI1~\?l'UV1r;:teJ~Vl~r;:teJ'l (in vitro) bbr;:t~~\?llVJ~r;:teJ'lzj'l'<il1rnnrueil~1'! 1 ?11:W1'rn 

b~ei n f1~n1ei'l ri ru ?l:wu~ \?11:w ri11:w b V1:w1 ~ ?l:w nu b"ii' 1u 1'U bbr;:t~ n11'1111tJ1-if'!1'U 
' 

bb~~'l d1 'Um1n~11B'1'lb U'LI 1 ~11ulei~n~'<il~1-if nu:w'U~tl'<il~l'i'milm1tJ1~b~'LI 
' 

L 'LI:W'LI~ti1'Ww\?lu~ei1 tJ b ~eJ'l'<il1n L 'UtJ1~ b vif'l11 vi ti if 'LI e..J ~\?lnrueil~'<il~ 1-if 1"1111 
' 

1 ~11ulei~n1~1'i'ei'lil'<il~'Uvi~tl~~1mnrueilm1tJ1~b~'Liriru?l:wu~1~11u1ei~n L 'LI 
' ' 

~'lil~i\?l (in vivo) ~'!1~\?l'U~\?llVl~r;:teJ'lbbr;:t~:W'U~tl b~eim1:wtJr;:iei~Ji'tJ~eJ~'U~lnfl 
' 'IJ 

V1~ei~~bum"ii'1u1'U'LJei'l 1 ~11 u lei~nif'U 1 B n~1ti 
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unn 3 
msLJs:10uf181uLJaoont1uoofwsluf oan 

Safety Assessment of Probiotics 

3.1 ri11UUf;leJ~.n't:Jb'Un1':iboUlil~h.1'Vl'it:J°1'V'l':ib'U 1ei~n • 

b'V'l':ib'U 1ei~n fiei lil~'U'Vl'i~"UU~~ "Uil~~i1tl-adt:J"UU zj\lrim.i~~~tl1:i.n1'1f • 
~~~mi1':i1m1'LIV1~eim':iVl\91?1ei'U11bU'LI'1l'u\9lbb~~?11tJ~'LI5Vli1m1:wtl~ei\91.iltJ~ein1':itl1 

' 
:i.n 1 oiln'U~'li1~1\?l 1\9lmu~1~ b ~eim':i'U~lnri ?11 tJ~'Lifi'Umbb 'Uri Vi b~tJ~UtJ:wtl1:i.n 1'1f 

' 
bU'Libb'UAVi b~tJ 1~':ib'U1ei&\n:w1m'LI mV!b'll'LI bb'UAVi b~tJ 1 'Wm~ n~ 1 'U~1\9lbb 'UAVi b~tJ:w 

" 
bb~~ bb 'Uri Vi b~tJ 1 'LI\?l':i~n~ bb~ n 1\?l'U1611~r;lmnei'Uvi n'IJ'Ll\91 

" ' 
bb 'Uri Vi b~tJ 1'LI\?l':irn~1 'U~1\91 bb 'Uri Vi b~tJ:w '1JtJ(9)~;;11~rumm 'LI'll\ill~l?l1 bb~ ~ 

" v • 

A'Lizj\l 1~fom ':ifo':iei\l1 1i1m1:w tl~ei\91.iltJ 1~ bbri 1 'U~1~m 'UAVi b~tJ:w ei~'Ll:wei~?I 
(8. animalis) b'U~1\9lbb'UflVib~tJ:W b'U~~:W (8. b!ftdum) bb~~ b'U~1\9lbb'UflVib~tJ:W 

8'Libb~'LIVi?I (8. infantis) 

bburivib'it:J1u1?1-a~nf;l min 11?1u161if;l~i;t '1JtJ\9l~?h~rumm 'LI'll\i11~1?11bb~~ 
'U v • 

A'Li zj\l1~-r'U m':i-r'U':ieJ\ll 1i1m1:wtl~ei\91.iltJ 1~bbri bb~n 1\?l 'U1611~ r;l?1 ei~6111\9l~r;l?I 
(L.acidophilus) bb~fl 11?1'U1611~r;l?1 bbfl?lb61l8~ (L. gasseri) bb~fl 11?l'U1611~r;l?I fl1b61lB 

(L. casei) bb~fl 11?1'U1611~r;l?1 ~1':i1fl1b61lB (L. paracasei) bb~fl 1\?lrn6/1~r;l?I bb':i:W fo~?I 

(L. rhamnosus) bb6:l ~ bb~fl 11?1rn611~r;l?1 bb~~'Uvi1 -r:w (L. p lantarum) 
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b'W';i1'1.J1ei~n ~m11m1'ifl'LimV11';it:-J~~.ilru611'b?f~:l.leJ1V11';i (dietary sup­

plement) bb'1 ~ 1.n"IJ'UbJliK"IJ.ilru611' (nutraceutical) ~1V1-ru:l.l'4~8e:ici1\lbb'\"J~Vlmt.J 

zj\11 'U'Vl1\lm';iri'1 ne:i'U~"il~n~11eY1\111b ll'Ut:-J~~.nru6111'lolJ';j1u1e:i~nV1~e:ienV11';i 
1 'lolJ';j1ule:i~n1~,r'U "il~l?i'e:i'IPin~1flru?f:l.liJ~m1:!.lb U'U 1'lolJ';j1u1e:i~mb'1~'lh~d'J'U 

' 
m1ll'\.J'1e:i1?1.ii't.1ne:i'U~\l"il~?f1:!.l1';ititl1:!.l11inu:l.l'U~m~ u~,r'Ufl11llU'1€11?1.ii't.1"l.le:i\I 

' 
1'lolJ';j1u1e:i~n~\lbU'Ub~e:i\IG11ri't1Jel''U~ul?i''U 1 G11V1fom';i'\.J';i~biJ'Ufl11llU'1€11?1.ii't.1 
ne:i'UtJ1:1J116if nu~\liJ~1~ 11?1t.J bu'\"J1 ~ n1';i 16if nU:l.J'U~8,!'U iJmrnn1';iU';i~ biJ'Ufld1:!.l 

' 
U'1€ll?l.ii't.JVl~n 1 4 U';i~b~'U~fl1';i~"i11';if1!1~\l.Q (Donohue et al., 1998; Salminen 

et al., 1998; Wright, 2005) 

( 1) n1';iPin~1n1';ibb?f1?1\le:ie:infi\lm1:!.l?f1:1J1';iti 1 'Lim';ie:ici';ie:Jl?i bb'1~m~t.J 
'U 

mJ bdeJ'Vll?l?f e:J U 1 'LI?fJl11~ b~ tntl'Utl'\.J';i~UU'Vl1\I b~'U€11V11 ';i bb'1 ~ ~1 b~eJU"l.le:J\l ';i~UU 
'U ' 

'Vl1\lb~'U€11V11 ';i 

(2) m';iPln~1 be:i n~n~rubb'1~flru~n~ru~~\I b~:l.l"l.leJ\l?f1 t.J~'Utl"il ~'UVJ~8 
' '' ,, 

1!'U 1 

(3) m';iPln~1bJliK"IJ"i1'1'Uf'l1?f~ 1"1.l e:i\l?f1t.J~'U5"il~'U'Vl~8 b'1i'LI m1:!.l?f1:!.l1';iti 
'' ' ,, ; 

1 'Lim';ieJ~';ie:il?i il"ilm';illVibnl?l~'U 1 m~uuVJ1\lb~'UenV11';i '\.J~mru 1 'Lim';ie:ie:in~VJ5 

'lJ~:l.l1ru~bV1~e:ibm~~1?1nub~e:iu~11~nu'lJ~:l.l1ru~tin-Uue:ie:in:l.l1nue:i"il"i11';i~'\.J~:l.l 1ru 
' 'U ' 

~ b Vim~ ?f:l.l"l.le:i\I bb~'1 ~?f 1 t.1~'U6~ "ii ~~\I t:-J'1~e:i?f"l.lm'\"J b ll'U~'U 
' ' 

(4) n1';iPin~1bb'1~~';il"i1~1?1m:l.l'l.JniK:!.J~'U6';i~V111\l?f1t.1~'U5"il~'U'Vl~EJ 
~ '' 

bb'1~~u~fafl 
'U 

bbUflVlb~t.Jndl?lbb'1n~n 1'Un~:l.Jbb'1n1~u16/i'1~?f n~ll1 Uml?lbb'Uf1Vlb~t.Jbb'1~ 
' ' 

~?fl?i' bll'LI~ ~'U 'Vl~tl~il J 1t.1\11'Ufi\lm1:!.l'lJ'1e:i1?1.ti't.11 'Um';itl11 u1m 'U~\lil~1~m 
bU'Ub1'11'U1'U (~\1~1';i1\I~ 3.1) 11?1mu'\"J1~1'U'\.J';i~b'Vlf'ltTIU'Ubb'1~U';i~b'Vlf'lbbt1Utl bu 

... ' ' 
zj\lfi\lbbil11 il';i1t.J\11'Ul1"il~'U'Vl~m'\"l';i 1u1e:i~n e:ici1\lb61i'UbbUflVlb~t.1n~:l.lbb'1n 1~rn6/i'11'1 

' ' 
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bb~~ n~:w 1 uYJ11il bb 'Ul"lVi b~ !'! ~1m~-:i ~?! iiu1-:i'1JiJlil~'U:l1th~~vi5t:.J~ ~1'U?l'1JJl1~bb~~ 
' ' 

i1l"l11:wtJ~e:ilil.tl!'J?1'l~e:im~u~1ill"l bb~~~-:i bb~111'Um~u~1ill"l1~~1u1e:i~ntJ~:w1ru?1-:i 
'\) '\) 

bU'UtJ~~lil'1~'U 1~~1u1e:i~nn'<il~m:w1~1111n.Uue:ie:in 1tJ~~e:iwi'ue:i'<\l'<\l1~~1mlil!'J 1lJrie:i 
'\) ' 

1 VfbnlileJ'U\?1~1!'! brje:i-:i'<\l1n 1~~1u1e:i~n'<il~eJ1~!'Je:icirn!'J 1 m~uuvi1-:ib~'UmV11~'1Je:i-:i~-:i 
'\) 

:Wm\?11~ '<il~~e:i-:ii1~'LI~fillilbm~u'U~1b~e:iurn!'J1 m~uum-:i b~'UmV11~ zj,:iffi 1~~1u1e:i~n 
' 

:Wmm rum f1bfl'U~'U~~'<il~?l1:W1~tl fillil bf11~ 1~n'<il~tl f1oLJ'UeJeJ f11 tJ~~eJWl'Ub\3l~eJ1'Vl1~ 
'\) 

'Vl~e:ie:i'<\l'<\l1~~ 1~\il!'J 1lJne:i 1 Vfbn\ilel'U\?1~1!'J bb~e:im-:i bn~ nl"l1~b~1~~1-:i 1 'Ub~e:i-:it:.J~.LJ1-:ib~m 
' 

1'U:w'U~~~eJ1'<ilbfllil~'LI1~'<il1nm~1m~~1u1e:i~n 11ilmu~1~1'Lin~:wb~m~n n~:w~?l-:im!'J 
'l q 'l 'U'U 'I 

n~:w~lh!'J~:l1'LiruV11Jli'Jf1:wn'Uun~~e:i-:iV1~e:i n~:w~lh!'J~bU'Ub~l"lb~!'J1nm~uutli'Jf1:wn'LI 
'I 'U v 'U 'I q 'U 'U 'l 

~1-:im!'J~~e:i-:i 1~~umnlilHwfi':wn'LI 11 zj,:i:W~1!'J-:i1'U~-:i 1e:im?1m~~lil b~mb ul"lVi b~!'J 
'\) ' 

bb~n 1\?lu16/J~G1?11 'Lim~ bbm~e:ilil 1~ 1 'LI~u1!'Jm~~umnlilili'Jfi':wn'U (Wrioht, 2oos; 
'U 'U 'I :::> 

Salminen et al., 2004, 2006) 
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t91'1'f'Nif 3.1 l9i'Tei~1'l'll'Ll~~~'UVl~t.1'1·1"ra1'U1ei~n~i1ca1m11'U1°111:wtJm1~nt.1~ei 
' 

fl1'j16if (~(?lbbtJ,Wil11l Salminen and von Wright, 1998 beJfl?l1'j'51'l~'lVllnmr;i6LJ 7) 

A Q. 1:::J. If 

'lJ'Ul'11ij~'U'Vl'itJ 

bb'l.JflVJL~tJ Loctobocillus 

LL'UflVJL~tl Loctococcus 

LL'UflVJL~tl Leuconostoc 

LL'UflVJL~tJ Enterococcus 

LL'UflVJL~tJ Bifidobocterium 

8G'I~ Socchoromyces 

-a1tJ.:i1umn:1Jtlm11?1.n'tJ 

~1'W1VlajhiLlJm~elnelhfl LL~iJlelmm~uLlJ'WL~mrn.1 
1elmG'lnel hfl ;-:iilfl'l"l'U 1 'Wc'.fthtJ bflililfi':1Jn'Wufl'l"l~el-:i 

" " ' 

~1'W1 Vlaj1:iJLlJ'Wb~elnel bfl 

~l'W 1 Vlaj1:iJ L lJm~elnel lrn bb~iJ1€1 fllG'l'l"l'U 1 'Wc'.f thtJ 

~1'1 L~el zj.:JiJfl'l"l'U 1 'Wc'.f th tJ bflililfl:IJtl'W'U fl'\"1~~'1 
" " ' 

v<~ JI 'l ' 'l .J.f'I 
'Ul.:J "11tJ'l"l'W5 b 'U 'W b 'l.f el ill tJ b el fll G'I fl el b 'if1'11.:J bu 'W6'11 b Vll'l 

O !ii '"' ~ ~ Jf I Q. .::{ ~ 
'Vll 1 Vlb:IJl'l b~ell'l bbl'l-:1 Lbl'l fl bL~~l'lell'1€1 tJ1U£j'l.f1'W~ 

~1'W1 Vlru1:iJblJ'WL~elnel bfl bb~iJ1elfl16'1'1"1'U1 'Wc'.fthtJ 

~1'1 b~el ;-:iilfl'l"l'U 1 'Wc'.f th tJ hflililfl:IJtl'W'U fl'l"l~~-:i 
" " ' 

~1'\.Jt Vlaj1:iJblJ'tJL~elnel 1'ifl bb~~fafl16'1'1"1'U1 'Wc'.fthtJ 
.::i. Jf 'U 

Wll'lb!llel 

\911eici1'Jm'j'\J'j:::biJ'Ul°l11:WtJr;iei~nt.16LJeJ'l 1'w'j 1'U1ei~rnb'Ul°!Vlb~t.J L. plantarum 

SS2 (Duangjitcharoen et al., 2009) ~bbt.1n1~·~nml1Vl:U'n6/l1m'W:w:::b:WeJ'l~V-J~\91 
1'Uml°lB?l1'U\91eJ'U~1'l6LJeJ'ltJ'j:::bVlf"11vit.1 b~eJA~b~einmt.1~'Ufil'W'j1'U1ei~n~~:::i.h1tJ'l.U "' 

. ' 
n'UV-i~\91n ruo/iei1V11'jVl:U' nvtl*'u1 n.W'll 1~ t.1Pin~1V-Jr;i6LJei-:i bb 'Ul°!Vl b~t.J?nt.J~'Uml 1~ t.1 fl1'jUeJ'lJ 

' 
1 'UVl'U6LJ11~1°111:wboif:w-oif'U 2 'j:!~'U f1ei 1012 b"IJ(;l~~eiVl'U bbr;i::: 109 b"IJ(;l~~eiVl'U 

'lJ 'lJ 'lJ 

1~t.111Xbb'Ul°!Vlb~mtl'Unm 14 1'U bbf;1:!\91'j'd''il~~m:wmcabtJ~t.1'UbbtJr;i-:i'W~~m'J:w 
v v v 

Q..I t{ O Q..I Q..I O Q..I Q..I i.J ~ Q.I L ~ 

?fmvi~r;iei-:i 'U1Vl'Unm 'U1Vl'Ull6LJeJ'l\91'Ubbr;i:::m:w bbr;i::: b 'W1::: b'llff'il1nmei m-:i bffeJ~ 

b~eitJca:::b~'U111'W'j1'U1ei~n?11mcamb 'W~boif1~m:::bb?fb~eJ(?"IVl~eJ 1lJ b(?lt.J btJ~t.J'U bVltJ'U 
'lJ 

tl'U6il{?ll°J1'\J~:W (control) ffi:w1~·fom'jUeJ'Ubb'Ul°!Vlb~t.I L. plantarum SS2 zj'lVl~ll~:W 
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fws?vfemn : 'il~un"SY!mbt1SF>mrk~vmw BlJ 

~~nuei'U~1mb 'UAVlb~EJ 1~d1u1ei~m!mJ\IA\lil~~~md:IJfl1Jfl'UeJ1Vl1d fl1J~:1JJ1 
mdoLJ'uci18 fl1J'UeJ'UVl6'1u mdei~~1:1Jn'LI bbG"l~fl1J\?1eJ'U?f'LieJ\l~un~ dd:lJ~\l~\IA\lil 

'U 

6'1n'efru~'Vl1\l~ru:o1'U1'Vlm b"ll'LI 6'1n'efru~'IJ'LI ~'lJeJ\lbVl1 ~un~b"ll'Lln'LI bb~iJJ1vi11n~1 
"' 

1~8J1:1J~1n111 'Un~:1JmuA:1J zj\lmlilbU'U 1 u1~~ ~d 1u1ei~nliJ~?11:1J1Jb1"1l18muA:1J 
' ' ' 

J1vi11n 1~ mlilbtimlil1nmd"lld8G"l~md~~61i:1JnG"l 1A?flil1nrA'11f4vt~ei"ll1m~:1Jb:IJbb'Vl'Uei~61i:1J 
'U 'U 

'lJeJ\lnG"l 1A?f bU'LI~'LI 'UeJn1i11nd~\11?1J11il 1~~'Ubb'UAVJb~81il1nmdtl1b~ei~mb~1~b~ei 
'U 

bbG"l ~ hJ ~'U 1°111:1.J bb\?1 fl~1\l'lJeJ\ltl1vi11n'lJ eJ\l ~'U bbG"l ~ i11:1J d~VlrJ1\IVl'U fl~:IJ'Vl~?f eJ'U nu 
'U ' 

fl~:IJl°11'Ul°l:IJ ~\lir'U 1~d1u1ei~n bb 'Ul°!Vl b~8?f1UW'Ug.d';;j\liJA11:1JUG"leJ~Jl8 l!-JG"lfl1J~fl'ef1 
' ' ' 

bb?f~\l~\IJU~ 3.1 bbG"l~ ·3.2 
'U 

30 

§ 
20 ~ I ~ 

control 

c 10" lactobacili I mouse 
"(ii 

1 O' lactobacili I mouse OJ 

.E 
OJ 
'(ii 
;:: 
>. 

"O 
10 0 

.c 

Qt !~ r x l I I I I 

10 12 14 

Time (days) 

';fua 3.1 bb?f~\lt:-Jm1:1Jmdb u~EJ'Ubb uG"l\IJ1vi11nei181~'1Jei\l~\?11'Vl~G"lei\ln~:1J 
" ' ' 
1°11'Ul°1:1JbbG"l~ n~:IJ'Vl~G"leJ\IVJ1\il1'umdueJ'Ubb'Ul°1Vlb~81~d1'U1ei~n Lactobacillus 

' ' 
plantarum 552 bU'Ubdm 14 l'LI (~~bbUG"l\llillfl 1'1m1w..itl 1'1m~\?1 bbG"l~Aru~1'LI 
Duangjitcharoen Y, et al. 2009 beJfl?f1JeJ1\l~\IVl:IJ1tJbG"l'lJ 2) 
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BB Pfl~tonc-s : Alterri~1ive Mic.roo9~r>isms fi:Jr Hwltn 

-i---

.Q ...... 
"' ..... 

...... 
..r:::. 
-~ 
~ 

~ 
~ 0 

0 
>< 
Q) 

CJ 
-~ 
...... 
..r:::. 
-~ Q) 

$: 
c 
~ 
0. 
Vl 

7 

6 

5 

4 

3 

2 

0 

Spleen weight index 

- Control 
i::==J 1012 Loctobacilli I mouse 

10' Loctobocili I mouse 

Liver weight ratio 

1va 3.2 n1';ib'\J ~t1 'Llbb'l.J6'1 ,nl1Vlti'm'.h:w (spleen weight index) bb6'1::;\?lu (liver 

weight ratio) 'LJeJ\l iKIWJ vivimN n~ mnu A:l.Jbb6'1::; n~:wvw1?leiu~u fl'U bb 'UAVi b~ 8 
' ' ' 

b'W';i1u1ei~n Lactobacillus p lantarum SS2 (~V!bb'l.J 6'1,r'lnn 1'1ltil\9lJU 1'1!CJ~\91 

bbf;l::;\Olru::; 1'W Duangjitcharoen Y, et aL 2009 bfln?l1';ieJ1\IB\IVl:IJ18b6'1'1.J 2) 
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I 

l 

frvs?vfemn ; vtsun'Stfm"tliremrk8(vmrv ~ 

3.2 -;;'llbb 'UUbb~~15m-;;~n~1ri11:u'll~ei~.iit:.1"1.1&~ 1w-;;1u1ei~n 
" 

3.2.1 nnP!n'lj7J7WUemnw (luvmvf?l'Ylf?l6'!eN) ummnP!mnZuffwf 
'Ylf?l6'!vv 

1 t.1m'a~m~nmuwein mmrt.1 11?1 mJ1n bb~T<il~~m-J-1flru(,"{JJU~ b dei-:il9i't.1 
q 

'lle:J\l b 9/'J'a 1u1ei~n ~1'Lln1'a~m~1m1JJtlr;iei1?1nmbr;i~m'atl'a~b:IJt.1m1JJ b~tJ\l'lle:J\ln1'a 1.U 

~~t.1vi~t1'11?1 ti'IJ'a~ b:!Jt.11 t.16"1911vi1?1r;i ei-:i b ~ei191eiur11mJJe.Jr;i~~~ bnl?l~'Ll 1 t.1JJt.1'rltJ~t.1 
q q 

t'J-:i:W-Uei-'111 nl?l b ~e:J\l~1 nir n~ ~:Wm1:1-J bb 'IJ'a'LJ 'a'J'Ll(,"f \J'lJeJ\l e.J(;l n 1 'a\91 e:J'LJ(,"f'Ll e:J\l ~ei~~'LlVl~tJ 
" ' 

bb~r;i~·1fu1?1 bbl911 t.1u1-:i b~e:J\ltJ\J(,"{1lJ1'ati~ m~n 1t.16"1911vi1?1r;im1til b"1i'Ll m'abfl~eit.1ir1t1 
~1bb V!U\l'lle:J'l b 9/'J'a 1ufa~n1 m~uuvi1-:ib~t.1mvi1'a e.JG'l'lle:J'l 19/'J'a 1 u fa~n~eim'a8eiti 

b~eiu~1'a~uuvi1-:ib~t.1mvi1'a e.Jr;i-iJ1-:i bfltl\l'lle:J\l b 'l/'J'a 1u1ei~n~m~uu.n:!Jf1:J-Jn'Ll e.JG'lm'a 
' " ' 

191eiul,"ft.1ei-:i~eiilimru19/'J'a 1u1ei~n m1:1-Jb~t1-:i 1 t.1m'au1m~u'llm'a~uuvi1-:ib~'LlmVl1'a 
vi~ei:i'.le.Jr;i~eim'an1?1.n:!Jf1JJnt.1~1nm'a 1m 9/'J'a 1 u fa~n m'aci-:ici1t1tit.1~ei t11'a~vi11-:i 

" ' 
b 9/'J'a 1u1ei~ n nu~~'LlVl ~tJ61J'Lll?l~'Ll 1 'Ll'a~'U'UVl1\l b~'Llm'Vl1'a b lJtJl9i''Ll 

' 

'11unnTm'l'l'VIV'Vl14b~hin http://www.thaicam.go.th I 45 



~ Pll~IQTIC,5 : Altcrr>~tivc Mic.roo9~r>isms wr H~lth 

3.2.2 nrrffm.Y7LU3Ju11cJ 
' 

fl1';J'U':J~b:IJ'Ufld1lJUG1eJ\91JltJ6/JeN 1~J1u1-e:i~fWle:JlJ'W~~ ':l1:1-J~\l~G1oif1\l bAt.J.:i 
' 

~e:JT'il bfl\91~'Wlil1flfl1':l 1-ilb ~':l 1u1e:i~nG11m':lti~ n~11Jl~'l 1 'WmG11G1i!ri':lG16/Jm~~ 
' 

bbG1~~u1t1vi1\lri~'Lln zj'l 1\91t1mnlil~'\J':l~b:IJ'W~r;ioil1\lbAt1\l61.leJ\lfl~:1-Jvfl~-ru 1~':l1u1-e:i~n 
~ ' 

bU~tJ'\Jb Vit1ununzj:1-J~1Jl-ruG11':lb~t1'Wbb uu (placebo) b~'W fl1':JU':l~ b:IJ'W~ff"J1fl1':l 
1-bb ~':l 1u1-e:i~mru~\l~r;i~e:i fl1':lbfl\91m1~~\91Ufl~6/Je:J\l':l~uuvi1\l b~'WmV11':lV1~e:i 1~ 
rn':l~n~1m1:1-J'\Jr;ie:i\91.tl't161.le:i\l 1~':11u1e:i~n~b~t11oif e:i'lnull1ii~t1vi1\l~1m~~'W 1 
m':l'IJ':l~ b:IJ'Wm1:1-J'\Jr;ie:i\91.tl't161.le:i\l~~~.nru~ bbG1~~;;ioif 1\l bA t1\l61.le:i'l 1~':l1u1-e:i~n b~'W 

m':l'IJ':l~ b:IJ'W~r;ioif 1\l bA t1\l':l~V111'l m':l~ n~11 'W:i.J'W~~ m':l b~1':l~l\l':l~u1\911vim 
' 

6/JeJ\leJLJ~fl1':ltW~1~~\lU':l~G1\lA1'W~'U~1flri1~J1u1e:i~nVl~\le:Je:Jf)"il1Vltl1tJ fl1':l ' ~ 

vi\91G1e:iuG11':l~~bbr;i~m1:1-J b lJ'W~~1'Wmru~b~e:in1.ff61J'Ll\91V1~e:imt1~'Wm ~J 1u1-e:i~ n 
' ' v qq iJ <::). I Q..I t{ .c:::il 2.1 

vim1tJ\l1'Wn1':lG1':l1\l m ':l~~~ e:i G1 m b'G1 t1\l'G1 n \911 tJ'W:i.J 
~ 

1 'Wm ':l t111ii~'Wvi~t1'1\91t1bu~1~1~':11u1e:i~nG11t1~'WITT Vl~m 1-ff nu:i.J'W~~ 
' ' ' 

lil~l9i'e:i\lilrn ':l '\J':l~ b:IJ'Wm1:1-J'\Jr;ie:i\91.tlt1 ri11:1-J b~tJ\l bb'G1~~;;ioif 1\l bAtl\l b~e:it11m 1-ff 

lil~'l 1 'W:i.J'W~~ bb'G1~ bbii'111ii~'WVl~t1'1~':l1u1e:i~n61JiJ\91,1'Wlil~il':l1t1\l1'W11'\Jr;ie:i\91.tlt1 bb~ 
' ' 

m':llil~l9i'e:i'1'\J':l~b:IJ'W1'Wb~e:i\l~1\l 1 bbG-1\91\l~\l~'\J~ 3.3 bbG1 ~ 1Pi'1e:i81\lrn':l'IJ':l~b:IJ'W 
m1:1-J'\Jr;ie:i\91.tl't161.le:i\l 1~':11u1e:i~mbr;i~~r;im':l~n~1 bbG1\91\l~\l~1':l1\l~ 3.2 
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· 1 frvs?vfomn : ~!i5un"Stfm<:Jt~emrkzv-vmrv tfJ 

;u-i 3.3 bb'U1vi1,mTj'lJ"J"~biJ'Um1:iJur;it1~iltJ61Jt1..:i 1 vr~lu fa&ln (~~bbur;i..:i'11n 
Sa lminen S, et al. 1998 b'tlfl?l1'J'eJ1\IB\IVl:l.JltJbf;161J 7 bbf;1~ Saarela M, et al. 

2000 bt1nG11"J"-eJ1..:iB..:iV1:iJ1mr;i61l 4) 

\J-a:ailu~m~ru::vi'11\J 

'l.h:aiJ'l.ll'l11:1JU'1BlilJlfJ 

1'111a.Jba5v-a 

\J'i::bilu'Vlii1~bb'1:: 
\J'i::~'VIG~mlliei~'!Jm'W 

\J'a::bilue.im11n 

\J'i::aum'irum'i1<ii 

n1'i\ll'i1'il~lil\ll1a.J 

'Vl~m~1-ad'~ 

{ 
.. 

LL<l ~/1'1'i1l 

LL<t~/1'1'i1l 

LL<t~/1'1'i1l 

• { 

bL'Vl<'i~~m/ n1V1'U111uv1a.J I 'Vl'i1'U~n1!1ru:: 
'!JeM'11fJ-W''U5'iJ~'U'VI~~ ,, 

LU'U~11'1 '!Ju111 LL'1:: '11v-W''U~~i'.irn1:1J'lJ'1ei111Ji'v 

n'iln'i'iilbb'1:~ n1'i'i81il'Ullll b 'Ui:.J~\ll Jl ru'l1 i'l11il'11"11() 

L'Um1Lm::&i111 LL'1::nwiei11A 

'Vl'UlliB'1m1:;\ll1~ 1 L'll~ ~1'WLB'!J~1 '!JB~b'Vl'11b'U 
m:;L'W1:;81'Vl1'i Ln~BU1~ bb'1:;'!JB~b'Vl'11'il1n(l)u 

eJB'U 1'111i1'11"11'1 b 'Un11BV'iBlilbL'1:;ei1i:it1 b 'U'i:;'IJ'IJ 

'Vl1~L~'UB1'Vl1'i'!Jm ~~i'.i'U11llvlLU'U~Clnei1i:iv .. 
, q .,J q 

1'111lJ'11"1'iC1 b'Un1'ibn1:;\lllilbtl8'tji:.11'!JB ~'i:~ 'U'U'Vl1~ 
q J'.,J , ., 

blil'UB1'V11'ibb'1:;b 'UBbtJB bb'1:;m1:1J~'Ubb 'i ~ b 'Un1'inB b'ii'I 

, v .. J' ' l 
1'111a.J'11m1'1 b 'Un1'i\ll1'U~'1'!J'WLL'1:;L'!JBnei L'ii'I 

1'111lJ'11a.J11'1L'Un11n1:;~'UV11ein111n11lllB'U'1'UB~ 
'!JB~'i:;'U'UJJil~Wl'U ('Vllil'1B'Ub'U'V1'181il'Vllil'18~ 
'Vllil'1B~b 'U'11ll1'Vllil'1B~ n1'i'Vllil'1B'U'Vl1~i'l~Un1111t1 
1'ii~tl1tJ'V1~881'11'1lJl'l'i) 

m1:1J'11l.111'11 "Wnw:i~ L'1~l.I LL 'Ul'IVi L~tJ'!JUlil~ L U'U 
o I 1 ' °' °' q .; 1!1 ~ u'i:; Ltl'!J'Ubb'1:;mmp.i Lb 'Ui'l'VI L ':it!'!J'Ulil'VI b u'UB'U\ll'i1t! 

b~B5B 1~1ll1lJn1'in<'i11eJ1~'Vl1~~'!Jfl1'W'Vl~B hJ 

i'.ii:.i'1ih~b~tJ~~~'!J.fl1'W'!JB~B1'11'1lJl'l'i'Vl~Bigi'ht!'Vl~B'hJ 

b U1'VllJ1tJ'!JB~n1'iU11 'lJ1-ii i'.i'lJ1:; fo'!Jtl'Vl~Bi'l11lJb~tJ~ 
'Vl~ei1l.i 

\ll11'iJ&i111\ll1lJ~m-ut 'W 'i 1 u fa~nlllei b ~ei~b u'Unm'U1'U 
t'r t1 1 " vd..,,. ""' 

'VI~ b 'Ui:.itl1mL'1:;t.1'Vll.1'1'!Jfl1'Wlil . . ' 
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~ 'P12~1QTIC,.!!> : Altcrr>t#ivc Mic.roo91J1f'lisms ror Hwltn 

m'i'l\J~ 3.2 l?i'1B~1.:im';JPimnnT~'\J';J~biJ'Llm1:1Ju~B~.n'mb~~i:..J~m';J'\J';J~d}u 
6(JeJ'll'W';J1'u1B~n (~~bbU~'ll\l1n Lee YK, et al. 1999 bBn?l1';JB1'1B'IVl:lJ1m~6(J 3) 

'llil~nT~tl--a:ailu 

m1Ffm~nm&Uflnnw (in vitro) 

fl1'a'am1u'1Jei.:i 1 v1dlu fa&in 
' 

I d .::It. .C:., 

m'a t1ei m'lm t1bt1eium'Vl1.:i bVJ'U ei1V11'a 
' 

~'Vlti:lTU~~tJ'Vl~tlnei hf'l 

m1F!m~nlui1111 (animal study) 

' ., Jf d 
i:.J~w1 ei m 'a'\fll \?!JtJ1'1J ei.:i bu ei.:iei n'Vl '1 n 

.Jo V I ~\J 
b V!tJt11u11~t11'll'11'anm-1:: b'a.:i 

i:.Jf!~ei#lu~~n b V1timi.l11 ·1~\nvim 'a 
vl1mt1v11mbeif!nmrn~ 

m1F!mnm'1f'J~Un 7uuu11tf 
' 

fl1'a~m~1i:.Jf!'V11--:if'1~'Wn 

fl1';j~.:J 'Sm1n 1 tJ'\111'Sn~f'1fl€JV) neiu 

n1V1u~ 1u'V11-sn bbfl::1m~fl 

.1 .. .,j .... 1 ' 
m=tfl1'au'a::b3J'l.J'Vl'V'l.:Ju'a::?l.:Jfl 

m:i.n-s'1bfl1:: &\~ bb~1lJ -s m1tJ bbfl:: G11l-l 1'S'1 

iJei.:i num-s~m1u'1Jei.:i ~~einei hf'11v11vit1fl'.l'S 
, J/d<) .. 

bbtl.:J'\flltJ'\11 btJfl1WVlbfl1:: 

!>l'Sd '11lJ'l"l tJ 

?l1l-11'a'1 EJU ~.:! fl1'H'1~t:U'lJ€l.:J'1~tJ 'Vl~tlnei hl'11\i1 
v ' 

06111J' fV ti 

'\111 b Vlb tJeJ.:JeJ fl'\fll\?!JtJ1'1J1fl.:J 

U €1.:J tltJV!~eJU'S'S b '\111fl1'S~ flvl1fl 1 tl'lJeJ.:J#i'U 

iJei.:inmbf!::tJ'1uvi hf'l V!~ei 1lJvl11 Vf bnvii:.J'1 ._ 

oii1.:i bA t1.:iV1~ei i:.J'1~ b Du eru 1>1-s1t1 

'\fllu m 'a~.:i ';j fl -s1 fl brn::ilfa m?t bn vi i:.J fl-ii 1.:i bA t1.:i 

1v1umi 

n11F!n111n1'1~1u1g;u1~?nmuG1g;n11dh1g;f\I 
iiiDu~111nru'1DDnu1'llluwlunfl\1111G11~ 

m-s&i~ b~ei~G1l.l'W'u5num'a 1v1-ru 

1'1"l-s1u1ei&ifl 

lli'ei.:i 1lJ'l"lu m-s&ivi b~ei~G1l.l'W'u5nu b 'V'l'a 1u1ei&i fl 

1 mh::'1J1 mtl fl &iV!~eJ ~~il.n:i'Jfi'l.I nuu fl'l"l~ei.:i 
" " ' 
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1. 

I 

\' 

fws?vfomn : vtsun'Svfm'Jt!Zentfk8:/'VJl?l'V ~ 

3.3 ~%'1oU1\lb~tl\l'Vl~B be:Jn1~~€11"\l~·Hl.J%'1~€JA'J1:l.l'll%'1B~J1ti 
1i.m1-a1mv.i-a1u1e:i~n 

i:-ir;ioil1-:ibf1ti-:i~mlllffie:immn\91~'Ll1M'Llm116i!lll~'Llvi~m·vr'j1u1e:i~fl r:b'W1Vlru 
' v 

iT fl-wu 1 'We'.rth ti~iiuruV11'lJ e:i-:i 1~uuJliJfi'wi''Ll~1-:i m ti~ml\J bn\911\11fl11riLJ1~1i11 \911 
'U . v 'U ~ 

Vl~e:i m 1:wu fl'W~B'l 1\11flm1foLJ1~vi1'Ll m fl\91JliJfi'w1'Ll b U'W~'Ll b\91tJi:-ir;ioif1-:i bA ti-:i 
" ' ~€111\Jbfl\91~'Ll1t?i'ii 4 ~fl~ru~til-:id (Salminen et al., 1998; Von Wright, 2005) 

3.3.1 n7'J~(9JL:fv'V!7.:J'Jgj'IJ'l.Jr/'J 11.J (systemic infection) 

1-w11u1e:i~fl1'Wfl~:Wbb'IJAVib~tJfld\91bbf;1fl~fl b'li'Ll bbf;1flb\9lu161Jr;i1r;i 1uV11\91 
' 

bburiVib~mX'Ll 1\91tici1'Ll:w1fl hl-wubll'Llb~e:ine:i bmbr;i~ hlv'h1 Vf~\91b~e:ivi1-:i1~uu~11 LJ 

bbr;i~vi1-:im~ bb?I b~B\91 bb~ffie:i m?I b~tJ'l~l\J~-wu bb u AVlb~tJfl~:wtil-:i fl~11 b U'Llbb uriVI b~tJ 
' 

u1tJ 1e:im?lzj-:i-wrn U'Llci1'Ui.!e:i tJ b\91tJl\J~'W'\J 1 'Ll~~iim1~JliJf1:wn'Ll'\Jfl'W~e:i-:i ~vtl~-rum 
'U 'U CJ 'U 

fl\91JliJffin'Ll b~flvi11fl~ii1~uuue:i-:in'Ll'lJm1~uuvi1-:ib3l'WmV111~ifo1~mJrnru M'.J1ti 
'U ~ 'U 'U 

en m1V1'Llfl~'Ll e:i'Ll-rfl~1\9111 'Ll b-:i-w mu1m U'W~'Ll G11Vl-ru bb '\JAVlb~tJ bbr;i fl b\9l'IJ161Jr;i 1r;i 

~'LI L. rhamnosus b ll'Ll'1Ju\91~m1 b~1 1~1'-:im1~ \91 b~e:imfl~?l\91 dfo b LJ~tiu b Vitiu nu 
' 

bbf;1fl b\9lu16Br;i 1r;i '1Ju\91fu 1 mlllbiie:J-:il\J1mburiV\~ti'IJu\91~'\Jmfl 1m~uuvi1-:ibri'Llmm1 
6 

'lJB'l:W'Ll~tJ 
' 

3.3.2 n7'JLflfJ:JJC/v'VJ7'1WU'VJ'l.Jvi96lf:JJ (deleterious metabolic activity) 

bi'.lmburiVl~ti 1-w11u1e:i~flm~mitlrnti 1 m~uuvi1-:ib~'LlmV111bwli1'1m'Llmfl 
" .., 

€111\J b A\91c.Jf;1oLJ1'1bAtJ'll\J1 flfl1 1cie:itJ?lmmfl~mJ1~ (bile salt deconjugated-aEl:ivity)1
---

~?l'l bfl'WDfl~1~ 'Lle:Jfll\J1fld~-:iii11m1'Ll~'lA11:Wb~tl'l~ml\Jbfl\911\J1flbb'\JAVl~tJ'\J1'l?l1tJ'W''Llt5 
" ' 

'lJB'l'IJU\91bb '\JA b vime:iti b\91?1 (bacteroides) bbf;1~ bbf;1flb\9l'IJ1611r;i1r;iu1-:i'IJU\91~?11m111 
?lmm~BLJ~1~11?i'Vl~B1flr;i1ri1LJ1~'Ll (glycoprotein) 1~ til-:i~'Ll €111\Jbfl\91i:-Jf;1oLJ1'lbAtJ'l 

1\11flm1cie:i ti?lm ti biJe:i fl b V1~1d?1-:i bfl'WD fl~ zj-:iml\J ci-:i i:,ir;i ~ e:iLJ 11 mTu e:i-:i n'Ll'lJ e:i-:i 
" 
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b~ffu6111ffilK zj\ln1':JU'J~d'.hm1'J~mm~ffu~1 6111?hT'Ll'Ll'Ul1bU'UBn'Vt~\1~1~1~ 
' ' 

'lJB\ln1'JU'J~biJ'Um1mll'Ll'V'l'ef (toxicity) 'lJtM 1 'V'l'J1 'U~n~e:i6\'1 Hf IK1t1 

3. 3. 3 n 71n 1:;rf WJflrf w7u~".J inuZ ueJi1iHJCJJ'V171Jflrf w7 u l? inu 
(excessive immune stimulation in susceptib le individual) 

1 'Ll~1'UU'J~ne:J'U'lJe:J\lb61lf;l~bb'UflVlb1ti b-d'U b'V'l'lJVi1~ 1nmbfl'U (peptidoglycan) 

1'Ll~1'Llt:-J'Ll\lb61lf;l~ b~e:J~b61lf;l~ Vl~e:J~1'U~bU'Ll~hJ1'V'l~bb61lflfl1 h~ (lipopolysaccharide; 

LPS) 1'1.J'J~'U (protein) 'lJe:J\lb61lf;l~fo'Ubb~iJ'J1tl\11'Ll (1\lt:-Jf;ln1'Jb'Vlrjt111J11Vfbl'1~m'J 
1?1e:i'U~'Ue:i\l'lJ e:i\l 'J~'IJ'U.niJ rl'll n'Ll'lJe:i\I er'U~lnflvt~m~ 1u1'U 191\l~'U 1 'Ller~iJrn1~ 

'ti 'I 'U 'U 

.niJrl'll n'Ll b bn~~ e:i~\I b-r1 b vt~Td m~ bn~t:-Jf;loLJ1\I bAtJ\l'Vll 1VfiJmm'J1-LJ' mm'J 
" ' 
5m~'U'J'Ubb'J\I e:Jln1'J'U1~b~'U~~'U vhh Vlf;le:J~b~e:J~ Vl~e:Je:Jln1'J~1n bflbb-W'.niJ 

' " 
~1be:J\I (autoimmune diseases) 

3.3.4 m1'ii1~hvlluufo?T7'JW'Ut5n'JW (gene transfer) 
' 

n1'J~\lci1t1~1'U8'Ll1'Lln1'J~e:i~e:i~1'Jvt~e:it11'l.J5~1'Ll~n1'J~e:it11vt~e:i~1'J 
u5~1'U~'lJe:i\I bb'UflV1b1t1vi'11ubbf;l~bb'UflV1b1ti1'V'l'J1 'U le:i~n ~:1-JYr'Ll6n'Um'J~\lci1t1~1'U 
'\111\lm 'JYr'U~nd'JlJ b-d'U 1fl'J1ll161llJ (chromosome) 'Vl'J1'Ll~1'V'l61le:J'U (transposon) 

zj\liJ'lJ'U1~b~nn111fl'J1ll161lllmn bbf;l~8'Uzj\lbU'U~~\l'lJe:J\lil1bb'VlU\l'\'llf;l1~iJ~ (plasmid 

located gene) ~bb~~\le:ie:in()\lm'J~e:J~e:Jtl1UD~1'U~ n1'J~e:JtJ1'lJe:J\lbb'UflVlb1ti 
bn~~'Ll~1nn1'Jb U~tJ'Ubb Uf;l\l'\111\IYr'Lllrn'J'JlJ (mutation) 'lJe:J\I bb 'UflVlb1ti 1~tin1'J 

' 
bu~ ti'Llbb Uf;l\ldm~bn~~'Ll~~1'Ll'lJe:J\1~1'JYr'LlBm'J:1-Jvt~n'lJe:i\I b~e:i~ b1tin111fl'J 1:1-J 161fll 

' 
~1'U'lJe:J\l 1fl'J 1:1-J 161llJiJ'lJ'U1~ 1 vtaj'l.J'J~ne:i'Utii'1t18'Ll (gene) ~~~ bb~~\le:ie:im U'U 

~n'efru~~1\I ., 'lJe:J\11w~1u1e:i~m'.:JlJ~\lm'J~e:JtJ1 8'U~fl1'\Jfl:1-Jm~~e:it11~e:i~u'U 
I ' " 

'\'ll 6'11 ~iJ ~ bbf;l ~ '\11'J1'U~1 'V'l61l e:J'U'lJ e:J \I bb 'U fl V1 b1 tJ'lJ'Ll ~ Vl~ \I ~1lJ1dflri1tJ'\11e:J~1tJ8\1 
bb'Ufl Vlb1ti'll'Ll~~'Ll 1 1til~1mll11 Vlbn~m'Jbb'\'ll~m~~1ti m'J~e:Jt11~1m~e:ivt~\l 1 tJ 

~Bm~e:ivt~'l 1til'J1~ b~1 191\l~'Ll bb 'UflVl b1t1~~1m'Jt1~\lci1 tim'JYr'LlBm'JlJ'lJe:J\lnl'J 
" ' 
~e:im 11K~'Ll hlm'Jtl1m 1'1fl 'Llm'Vll'JlJ'Ll'eftJ brje:J\1~1n8'U~e:it11l91\ln~11m~mm'Jt1 

' 
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OU 

~~ci1 ti~ bb LJ rrVi b~tJ'Vl~e:ril~'Wvi~t1m ti~'W5~'W 6/JtJVJ~'W 'Vl~mbiim~~~ n~~~'W~ b U'W 
'\J 'I 'I 'I 

bb lJ AVl b~tJ61JtJVl n e:J b dl°l 1~ bVJ tJ bQ'V'J1~ bb lJ AVl b~tl~ b U 'W?\1 b 'Vl\WlJ e:J~ b dl°lVl e:J~~'N 
' 

mmdbU'W'W~ bU'W~'W zj~md~~ci1ti~'W~e:Jm'Vm b 'V'Jd1LJ1e:i~nd mlil~~e.Jr;:i-iJ1~bAtJ~ 
d'Wbbd~b~e:itl11 LJ1m 'Wer~~e:i~ 1'1l'mLJn;n1'W~ 
' ~ ':i,J 

~~dmdth~ b:IJ'W'Lid~~vi6e.Jmbr;:i~ri11~'\Jr;:ie:ivi.ilti'lJe:i~mde.J~l?l b 'V'Jd 1LJ1e:i~n 
m'Vl1d1'V'Jd1LJ1e:i~n 'Vl~e:Je.J~l?lilru6V11 'V'Jd1 LJ fa~m~e:imdr11 lil~!Xe:i~eJ'1~~~m~ 
n{]bnruav1?11nr;:i 1 'Wmd1'1l'~~'WVl~cJ bbr;'l~/'Vl~mnru"VleJ'1~~~'lJe:i~th~ bVlfl~'W 1 zj~ 
md 1oil'LJd~1ti61Jtl1i11 nlil~'Wvi~t1~'W ~11'1l'e:i ~1~tin!Xe:i~nlil~ bnvi'Lid~ 1ti61Jtl?1~?1vi ~1 

q 'U 'U q 

1m:ifon!Xe:i~nmlilbnvieJ''Wm1ti~1mbd~1til ~~~'W1 'Wmd~1i1~tl11'V'Jd1LJfa~nm1'1l' 
~ 

1 mLJ bb LJLJ 1vi ri1diJm1~~m1m-il111ilb~mnLJlil~'WVl~tlbbf;'l~e.J~l?l.ilru6Vl'1'V'Jd1 LJ fa~n 
~ ~ ' 

b ll'We:i ~1~~ b ~e:im1~'\Jr;:ie:iviil mbr;:i~ 1tilfoLJd~ 1ti61J'W1 'Wmd~~ b?1~~?1'lJm'V'J?1~?1vi 
' ~ ' 
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unn 4 
wc:u.ioofwsluf oancioaun1w 

I 

Effects of Probiotics on Health 

4.1 'U'Vl'U1'Vl"l.leN 1-w-;;1u1ei~n 1 um1~bb~~"l.l.111-w b~.:iuei.:inu 
'U • 

'\JVl'U1VlV1~n6/J€J-:J 1'W';i1u1€J&ln~€16'16/Ji11'W 1:w 1tilb U'Wn1';i~m.<J1 bb~b il'W bb mvi1-:i • 
m';i'LitJ-:in'W 1~CJu€J -:i n'WuqiV11~6/Jm'W~1-:i 1 ~mlilbn~~'W1m~CJm';J-tl1CJ~m<J1 
?1:W~Gi6/Jm';i~'\J'U VJ 1-:1 b~'WmV11 ';i 1~m.J n&lfl'W?i1'W 1VJruilfllil~1 Vfm1:w?1'11°lru b~CJ-:111 

' v v 

~1 m b ~m bb~~utl';J~VJ1'WmV11';i~~nlil~ci-:ie..m 1~ CJ1?1';J-:1f;i-:im';i~?161Jm'W~~ b 'W';i1~ bzj€111 
' Q.I 

0 
I dct~ o 61 ilct dct 

" n111'Uu 'a~Vl1'UV1'Vl1 1'Vl~n~~'V11 bVl:l.J ~"l.l.fl1'W'Vl~ " (You are what you eat) • 
bb~ bb Vf lil~-:i bbrK1tY'W "~"l.l.111-w~~~1~:w1°llb wt:1.:i b -w11~bbf>ib11~u'll1~'Vl1uenV111~ 61 • 
bvi1~'U" 'ew e aren't only what we eat) 1'Wfl11:WbU'Wlil~-:J bbfotY'W m1:w?1'11°lqi 

6/Jmmm';i~ b ';i1~utl';J:;vi1'Wb-U11 tl~'W€18nu';i:;uu8€J CJmV11';i6/J€J-:1b';i111v11-:11'W1~~ 
" 

b ~ CJ-:J 1~ zj-:i€J 1V11';itY'Wlil:; ~ €1-:J ti fl 8€1 CJ bbGi :;~1-:i n 1 CJ~€l-:i6'11m ';!ti~ ~~:W6'11';i€J 1V11';1~ 
" " 

tin8m.JtY'W 1 tJ1oiftl';i:;1EJ61J'W1~1ii~-:11?1Gi€J~lil'W61J€J-:ib~CJ~ b V1~€Jlil1nm';i~~~:w 1 tl1-if n~:; 
" 'U 

ti m1'\J';i1:W bbGi:; ti n-LJ'u ci 1CJ€J€Jfl1 tJ 
" 'U 

~1EJ b VJ(?le..md ';i:;uuV11-:1 b~'WmV11';izj-:if1~€l~-:1 bb~tl1 fl~~utJ';J:;vi1'WmV11';i 
' m:;b'\AJ1:;mV11';1?1'1V1~'U8€JCJ6'11';JmV11';i 6'\'11~?1'1V1~u~~~:wm';JmV11';1 tl1 11?11iJ'W 

" 
bbGi:; bn~md1i11nmnmV11';JboLJ1ci~1-:imCJ v111VfmnmVJ1';i';i1:W(9)1flmCJbWfl€J'W€Jlillil1';i:; 

" ' 
';i~uu m'Jnnbnue:i~-a~u'IJITT ';ifl1u fl:w fl 11:w ~m fl 1'J1 'W m'Jci1CJ€JlilIii1 ';i:; bbGi:; -' ' ' 
';i:;uum';JVJiJ n 8€1 CJ mnmV11 ';i 61J tJ~ ~~1-:i mCJ 1:iJ?11m';iti8€JEJ 1m~CJlil~'Wvi~tl~tJ8 

' " 
1 'W6'\'11~ ~-:i b ll'WCJVlal'311?11?11?161Jm'W~?l1ri'ru bll'Uci1'Ubzj€J:w 1EJ-:inu?16/Jm'W~1-:imCJ 

'I 'I v 'I 

ci1'W ~'W 1 i;l1V11nulil~EJ1~ n 1?11:w~ci-:i b?l~:w m';Jv11-:1 1'W6ll€l-:i';i:;uuV11-:1 b ~'W mV11';i 

1 Vfil1 b'W'W1 tl 1ii'W~'W?1~ f;i-:im';J-LJ'uci1 CJ€181-:1?1:wmru bU'Wm';iv11fl11:w?1:;m~6'\'11ffi VJru 
' " v 

} 

\ 
;;hunm'Sbb'VfVI V'Vl1 ~bilil n http://www.thaicam.go.th I 53 

I 



BB 'P'fl~IQTIG-5 : Alterr>t#ive M ic.roo9()riisms f"or HwltJ> 

tl':\l~8~'Un~'I b?fhi 1 Vf~1'1m8~~'1Jm'W~~ zj'I 1'Wd1u1eJ~nnb u'Utl':\l~8Vl~'l~G11ri'ru 
' v 

~-li18W'U'Ufl1JcieJ8 bb6"1~~'1b~~~fl1Wll'l1'U'IJeJ'IJ~'U'UoV'U~18 lii'I b U'Ub Vl\91[:...)6"Jl1 
' 

v111~ 1'Wd1 u be.J~n~'l6il18~'1 b~~~~'IJm'W'IJeJ-:i b{]1u1'U 1~ 
' 

':\l~'LI'Vl~m 'WJ 1u1eJ~ nm~ 8~1wl'u~'l~~1{9lzj,:i b~8 n11e'.Ju~biwm~m{i'1u1'U 
' " 

(host) bb 'U'U~'l'V'J1eJ1~8 (symbiosis) 1~meJ'U~':\l~'I bbii'1 b 'WJ 1ubeJ~fl1~ 1~ vh_h~ 1mrw 

~eJe'.Ju~lrw11t?W\91J'I zj'l tJd~ b8'1Jtl~1~nue'.Ju~1nri~'LI~eJ11blJ'U[:...J6"J'V'J6"leJ81~ zj'l bb~ 
" " v ' v 

.:::::i, Q..I I q qq~ CV tf Q..I tf.::;I CV ii q V 

b(?l~'U'UJ1'1fl18'1JeJ'l~'l~'IJ1\9l'Vl'l~'LI~8bb6"l~~m~m1~"1Ju61JeJ'U ~m1~\9leJ'lfl1Jmd 
' 

mvi1d~'U 1 m:J~1mdt1~~1'11~~181'11beJ'I bb~bteJ~~'U'Vl~t1bu'U~'l~~119lm:i.ls/Ju~eJ'U 
m~1Jt11-limVl1d1~':\l1n~'l~~119l~m~8eJ ci b(?l 8':\J~'LI'Vl~tJb vi~1-d':\l~cieJ 8~m8md 

" ' 
mvi1d1 'U~1'1m8 ~'l~~l\9lb~eJ 1 m 'Ufl1Jb':\l~~bb6"1~~'1~~1 (91~ b U'Ub{i'1u1'Un':\l~ 1~ 
tld~ b8'1JtJ~bn(?l':\J1 nmdcieJ8~1JeJ1Vl1J'IJeJ'l':\l~'LI'Vl~tJ-dbeJ'I v\'11 m~~1JeJ1Vl1J~ 

' 
bll'Utld~ b8'1Jtl bb6"1~ 1Vf'W61'1'11'Ubbn~'l~~119l~':\l~'LI'Vl~t1~'LI 61 m~8eJci bll'Llmdm~8 

' I " 

[:...j~tJd~ 18'1Jtlzj'ln'Ubb6"l~n'LI b(?l8 b~~~'LI':\l1fl':\l~'LI'Vl~t1~m~8eJ8l m~U'U'Vl1'1b~'LI 
' " 

mvi1dzj'l~1'U 1 viajnf1eJ bb uriVib~8 b(?l8':\J~m~8mvi1d~b{]1u1'U-ruud~'Vl1'Ub.LJ'11 tJ 
bb~1beJ'U161Jtlm 81 'Utl1n':\l~cieJ8mvi1db u'U5'Uti1u bbdn bb6"l~tin~'l~eJ 1tJcieJ8~18 

" 
m(?l 1 'Llm~b 'V'J1~mvi1d bb6"1 ~ 1'LI~~(?l':\J~tincieJ8~eJ~1meJ'U1"1Jtl':\l1nl'lurieJ'U1~b U'U 

' " 
eJ'LI.fl1fl'IJ'U1(?1 b~ n bb6"l ~~eJ':\l1 n~'Ubb uriVi b~81 'LI~1Ht':\l~~~1'ltl1cieJ8eJeJ nm cieJ8 

' 
~1JeJ1Vl1JeJ'UJl1fl b~ n~eJ':\l'U~'ld~ ti1u~ bb uriVi b~8~1mdti 1-li b U'U~1JeJ1Vl1J b ~eJ 

' 
fl1Jb':\l~~b~'U b\91'1JeJ'lbb uriVi b~meJ'I zj'ILbVJ~':\l~'lbb~1~'LI bburiVib~8hl1~cieJ8~1d 
mvi1d1Vfnubd11(?18\9ld'I bb~~'ld b~m':\l1mburiVib~8~1'1':\JJ~119l~'U \911m~1 lii'lv111Vf 

J1cieJmb6"l~mdG11ri'~~bll'Utld~ b8'1JtJ~'LI 1 ~bb'UflVlb~8b'WJ1u1eJ~n[:...J~\9leJeJnm 
bb6"1~ bbil m~vi''I bPl~'IJeJ'I b"IJ6"1 ~ bb uflVi b~ 8b'V'JJ1 u leJ~ n~\9118 bbl11~V16"l'I b Vl~eJeJ ci b U'U 

" 
tlJd8'1Jtl~m{i'1u1'U (bb~(?l'lti1'!dtl~ 4.1) ~11~bd1nmmJt1(?1(?16/i~mdmvi1d~1~ 

" " 
':\l1nmdcieJ8'1JeJ'lbburi%~81tl1'1ltld~18'1Jtl~eJ 1~boci'Un'U lii''lb~8n 1~11bll'UmJeJcim~8 

" 
bb uu~'l'W1tl'Utr'UbeJ'I ti1'1~'LI m1~~~(?16"1'1JeJ'l':\l~'LI'Vl~81 'UJ~'U'U'\111'1 b~'UeJ1V11J':\l ~ 

' ' 
v111Vi'bn{?lfl1J'W\9)Jm1 'U~11~bb6"1~~'1[:...)6"J~eJ~'IJm'W'IJeJ'I b{i'1u1'U v\'11 Vf~'l~~1\9lzj'I 

' 
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blJ'Ll~u~lnfl'lJ'EM 1 ~';l1uh.i&ln:iJf!11:l.l?l1m';lt:l1 'Um';l~1'UV11'Ubfl 1vim~m1~ bfl 
'U 

~b~CJ1tl'U';l~'U'UV11\lb~'UB1Vl1';l (lsolauri et al., 2001; Suskovic et al., 2001) 

<Ju-i 4.1 uviu1vi'lJB\l'<il~'Uvi~m ~';)1 u h.i&ln~61\l~6ll?iB~u~1.nflV1~m~1u1'U 
.., ' 'U 

Jtll> 
?11'ieJ1Vl1'i~LlJ'U 
th~ LEJ'lltlvflili''il1fl 

fl1'i~m.1Ll'ltJ1w'i 1u 1eiiii11 

"' 1w'i1u1eiiiimL~~~u~hJ 
1 ~L~eiriei hmm~iiil'11ili' 

~ 

1w'i1u1eiiii11?11'1~ml'1 
LL'1fliiifl LLi1~/Vl~eJ?l1'i 
d fl.I ~ d 0 

B'U'l tium111'it1V11mti 

L~Bneihl'I 

n ~u~Li1l'ILllWf~rnei1iii'ti111~m~tJ1111]r 
~ L<U'1u1u 1ili'fo1w'i1u1eiiii11 

J 1m1u1eiiii11r.J1um~Lw1~m1111'i 
L W'i'l 'U LviiiflLL'Vl'ifllli''lt1tj 

\111:1J~eJ~1i1'li1'1JeJ~'111'1 """ .,,., .,. 
t-Ji1\11?11'i'Vl:IJ 

• L W'i 1 u faiii11~Lfl1~iii1'1t-JU~<\'11ffiili' 
'il~ L'il~'IJ Liii'U L\111/l~e) Lfl1~iiil'1 

nue.iu~<\'1'l'1"111~1u 

LL'Ul'l'VIL'itJ'VILfl1~ ml'l 
•

.. .. .. 1~ " 

'il~~fl<LJ''Uci1tJeJBfl'ltJ , , 

t.l'i~LEJ'lltl 
~m-.U1u1u L'liu 

fl'il'leJ~:iJtu 
fl'il'l~'U'Vl~tJ 
1\111:il'U 

?11'itil1'UeJ'U:IJi1 

~?l'i~ Lll'U~~ 

1w'i1u1eiiii11~eitJ?ti11ti11111ei11111'i 
L ~mhl tJ'l.m u1111L'il~'IJLiiiu 1\11 

' 
L'lJi1'1 \111 tJVl~eJ~'l'UU 'i~ fleJ'U 

'lleM fo11u 1eiiiim111~ti11l1 
1 ~Lfll'1fl1'ivl1~1'U'1JeJ~ 

W'U'UJJ:iJ~:IJtl'U 

• 1w'i'lu1eiiiim111~ti11l11~Lnl'1 ~~1'11'1LL:IJl'ILl'l'i~1'il ~~Lll'UL'1Ji1'1 
1111vr1~1u'1Jei~'i~'U'U.fl:ilfi:1-1nu • ~J1111u1~v11'11m~eihl'I 111~ei 
Vl~v?t1'1~?11'i~L~tJ'l~eJ~tl'U ~~LLUi1flUi1eJ:IJ Lll'Ufl1'ifl'i~tilu 

fl1'irl1.ij'1'1L~Bhl'l'lili' JJ:il~:IJtl'ULilW1~LL1A~'lili'~:ff~ 

' u'i~ fo'lJtl111~eie.ii1wi1eitJ'lili'~L-.U1u1u'il~ 1ili'foL~ei:n 
1W'i'lu1eiiii111 m~'U'U'Vl1~ Liiiuei111111 
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BB 1'1!~1on~s : Al1err>1#ive Mieroo9tmisms fi:Jr Hw/th 

4.2 1w"a1u1e:i~nnu-a~uuV11.:i b~ue:i1V11"a 

:w'W~tlbb~~~(911~el11 b limb Vl~~~el ~m~u'llmvi 1 Vlru~1Vlfo"il~'Wvi~8 zj~ 
q 'U v q 

bb Vl'1~6lJ:w6lJ'W'LJ'W1vi1 Vlru' ~bu mb Vl~ ~d1:w'LJ el~ "il~'Wvi~ tl1'W~1~ m uflm d1 Mi el ' ., ' 
u~nru~11~ b~eN"i11n~11~'1lel~ b';i1:W~'W~'LJ'W1vi 1 VlqJ:wlfl ~~~el 1~11~11~zj~bll'W 
~1'WVl~~'LJeM';i~'\J'IJ'Vl1~ b~'WeJ1Vl1';i,Y'W b ll'W~'W~ci1'W 1 VlqJ'LJeM~1~m EJ~"il~~:w~?I 
nu"il~'Wvi~tl b ll'Wu~n ru~ b ll'Wd~'UuJl:IJfi':w n'W'lh~mru~el u~~ 40 '1Jel~~1~mu 

' 'U ' 

bb~ ~ b ll'Wtld1md~1'W~1 r1 ru~ "il~ 'Ll nu el~ ~1~ fl 1 u bb~ ~ \91 el'IJ?l'W el~~ el"il~'Wvi ~ 86lJiJ vi 
., ' 

~blJ'WeJ'W\91d1f'J zj~ci~~~~el~'LJJl1'1"J~1~muci1'W~'W 1 ~fl~1u 1viu'Llfl~~1l~'lleM 
'Vl1dfl bd elel f'J 1 'WflddJl:wldV11"il~'Ll~elV1 b~el"il~'W'Vl~tl bb~'l"Jel bbdfl b fl Vl'Vl1 d fl'<\l~ 1~·fo 

'U ' 

"il~'W'Vl~tlfl~~bb dfl\91el'Wfl~elvi ~ 1'W-del~fl~elV1'1lel~mdm bb~~ ~elm 1~~u 1viu\91d~ 
' 
"i11mJ1'W:W'LJel~mdvi1 ci~c.m1Vf~~'W'Vl~86lJiJvi~1~ 1 b-dl.i bb'\JflvMu1fl~~el 1:w 
(coliform) bb '\JflVJ b~l'.J flri:W bB'Wb 'VleJ 1'n1, 'Uflb\91rJ1 (enterobacter) bb ueiVl bjunri:w ' . ' 
bb~n 1\91u168~ 1~ (loctobocilli) b ll'Wl'l'W boLJ11 tltivi~'W~bb~~eJ1~f'JeJ~Jl1EJ1 'W~11~ 

'U 

'1lei~'Vl1dn 1viu'Ll~mu bb~ ~cr~mei m?i~"il~ 1~~:w~mb~ ~fo'<\l~'Wvi~8b-LJ'1ci~1~m u1~ 
' 'U 

t?meivi nm hJ11"il~b lJ'W"i11 fl mdn'WmVl1d mdm u 1'<il md~:w~?inu~~bnvi~ ei:w 

~:IJ'<\l~'W'Vl~8,!'Wei~ (Heyman et al., 2000) bu'l"J1~ 1 'W~11ff'llei~:W'W~~eJ1"i1:1Jbb'\JflVJb~f'J 
' 'U ' 
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frvs1vfe§in : V~Un'Stfml:Jt~entrktfVll?l'V rf] 

t:i\ltJ"a~mru 10 ii'1m61J61~ bb61~ihnnn11 400 ;;ittl~~ bb61~~mUi.J'lJiJ~hhm'U 

mml"lt:i\l~e:JCJ61~ 99.91~CJiitJ"a~:w1ru 1011-1012 cfu/n~:w (Simon and Gorbach, 

1986) mJ~1:wn'U b~CJn11 1:w1fl"a1'1J1e:J\?11 (microbiota) 'V1~e:J "il~'1.J'Vl~~tJw'<i\'1~'U 
'U q 

"" (normalflora) 61!\I Bocteroides, Bifidobocterio, Eubocterio, Clostridium mu~ 

Enterobocterioceoe AB bb'UflVlb~CJ~'V'l'IJ1v1mh\lb~'UoU~m?lCJ~l:Wn'Ub'a1zj\l~e:JbU'1.J 
b~1ll1'U (Simon and Gorbach, 1986; Lee et al., 1999; Suskovic et al., 2001) 

. 'lJU~bb61~tJ~:w1rubb'\JflVJb~CJ~'V'l'UmCJ 1 i.J"a~'\J'IJ'Vl1\lb~'Llm'V11"abb;;it~\11v1~'1"atJ~ 4.2 
'U 

bb'V1~\l'lJ:W'lJ'1.J'LJe:l\l"il~'1.J'Vl~EJ (microbial colonization) ~b~CJn111:w 1m 1 'IJ be:l\?11 
q q 

mCJ1mh1~'lle:J\l~\lii~1\?liifl11:wbb\?ln~1\ln'Ll ~\ld~'Ue:i~n'\JU"il~CJ~1\l 1 b6lii.J 

1CJ;;it'llm'V'l 1~~1\?l "aUbb'\J'\Jn1'a'IJ~1i1fl bUi.J~i.J e:i81\lb"lii.J'Vl1"am~mb"anflmi~"il~'V'l'\J 
q 'U 

"il~'Ll'Vl~EJ'lJU~~ AB bb61n b\?l'U16B61~;;it '<i\'1mi.Jmn zj\l~e:i:w1"il~61~61\lbde:i'Vl1"aniimCJ 
q q 

b~:W~'Ll 'Vl1"an~~:W'Ll:Wbb:wbi.J"li1\I 7 l'Llbb"an "il~'V'l'\Jbb'UflVlb~CJ'lJU~~ Ae:i 1'1Jv.Jl:~bb'UflVlb~CJ:w 
mti 1 'U~11~;;it-:i 1~m~m1~ 1 'Ll'Vl1"an~~:wi.J:wm"a~1 "il~'V'l'\Jbb'\JflVlb~CJ'lJU~d;;it\lmn 

'U 'U 

bb~~1'V1~'\J'Vl1"an~fl61e:i~ne:ii.Jr\'1'V1i.J~ 'Vl1"an~hJ1v1~:wi.J:w:w1"a~1 bb61~'Vl1"an~fl61e:i~ 
1~CJ15~11?1~ "il~'V'l'\Jbb'\JflVlb~tin~:w~nti1e:imG'I b"lii.J bb'\Jflb'Vle:J"ae:im~;;it bb61~ be:Ji.Jb'Vle:ih 

q 

bb'\JflVlb~CJ 1 'WtJ~:w1ru;;it-:in11 bb61~bde:i'Vl1"an'V181i.J:W"il'LlnW~\lt:i\11ti b"il~ru b~'\J b\?lrl"il~ 
'U v 

iibb '\JflVJ b~CJ'lJU~~'Ll 1 'al:W~\l'lJU~~1~~'V1~m~ci hfl b ~:wmn~i.J b6lii.J bb 'UflVJ b~CJ 
fl61e:J;;'f\?l~b~CJ:W bb'UflVlb~CJ be:Ji.Jb'Vle:J bdbb'\Jflb\?le:J{ ~ne:i bdfl 1v1 bUi.Jl'i'i.J (Suskovic et 

al., 2001) 
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~ 1'1l01>1onc,,5 : Altcrrv#ivc Microo91N"isr>1s fi:Jr Hwlth 

tJ-:i~ b.flVl b -d'ei~1wJ:i.nn~'W ?n':ib "M~1d ~~ti n~~~:i.nn~'Wbb~~~~t;w1m ~ei'U~lnmff'W 1!'J 
'\J 

"M~ei 1!'Jmm':i:i.nn~'W n~'W'lleJ.:ieJ~~1':i~~~bU'Wb?l~eJ'W~6lJ'iJ~1!'J~U\ln1':ibn~?n':ib"M~1d 
' 

~'Wm!'J 1 'Wf;\'11ru "Mru'lJei\l:IJ'U~~ ~\lil1bu'U~~'Uvi~~6lJti~~riei1~bn~1 vi~~ei~1\lm!'J 
"' ' ' 

n~~m:1J1':ititiei!'Jm':imm':ibbGi'1riei 1~bn~?l1':i~blJ'W'W~~ei~1\lm!'J1~ ~\l~'Um':i~ 
~~bfl~?l1':i 1~ 1'W':i~'U'UVl1\lb~'Uel1'Ml':i'llel\lb':i1b~eJ~~1\ln1tJ~~~~611:iJ1 tJ1.UtJ-:id!'J6lJtJ 

'\J 

~ei bbGi'1 bn~ ~~ ~~ei?l'lJflTvm~ei hl~'W ~'Wei tinLJ6lJti~ bb~~tJ~:1J1ru~~'Wvi~~~ei 1~ !'Jei ti , ~ , ~ 

1 'W':i~'U'UVl1\l b~'U el1'M1':i'llel\l:IJ'U~~ir'U bel\l 
' 
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frvs?vfeUin : "ll5un'S<ifmt:Jt~E>mrkzvvmrv ffij 

iuit 4.3 bb?!\1l·m1';iV!~fl~e:H:J (fermentation) ?!1'ae:J1V!1'a'lb~bfl'Vll9i1~ 1 bbti'1 

1~?11'a~v111 Vlbn111n~'Wb V!~'Llbbr;:t~eJT'il b ll'W?!1'a~'et ((i]111bbUr;:t~lil1fl Mackie RI, et al. 

1998 beinm'aB'1~B~V1~1mr;:i'll 36) 

envn-a~n-vi:U'mlm111'lmeiu1"1n1"il1n~~'W'Vl~t:Ji.m~uu 
'V11.:J b~'W eJ1Vl1':ibb~~beJ'W 16113.Jb 'W':i~UU'V11.:J b~'WB1Vl1':i 

tJ"J~b.tl'Vl 

1'1l~'W 

tJ'J~b.tlVl 

1tJ-a~'l.J 

• 

tJ-a~b.tlVl 

fl1f1'1.J1mvid"l'l 

i;i1-a~'l'i11~bnl'ln~ubV1iJu -amb-a.:ibb~~en"ilbU'W~'et~ei~1.:imt:J1~ 

mvi1'1liii..i 

"il~'W'Vl~tl** * 
' 

' 

bbei:w 1rni'Jmb'1~be:i~u €Ju 1vimb'1~YJue:i'1 

• ~ q c' ~ ~ I 

"il~'W'Vl':it:J *** b 'W'a~UU'V11.:J b\91'1.JeJ1Vl1':i"il~t:JBt:J 
' 

i.'11d"~~~'1bVfo{ 
blJ'WeNAU':i~ne:i'\J 

bU'W'V'li;r.:i.:i1 ,'l.Jb~eJ!il{1.:ibU'Wb6lf~ii'~~'W'Vl~'1 (cell mass) 

b"lf~il~~u'Vl~tl bbifaih'Vlu b~ni;iFn{rnl'W11'leiein16lf~ J1 

b lJu~1nm.:i~1A'ru111l~ 8e:it:Ji.'11':i~vh 1 Vi bnvin~ub Vl~'Ubb'1~'i.l1'il b lJu-W~ 
~e:i~1.:imt:J~bnvi'iJ;nm':i8e:it:J'ei1V1rnruV1~e:ihi :ffue:i8n'IJ'1J'i'J\911J~uvi18 
11blJu'1J'i'Jvi~blJutJ':i~1t:J'lli1~m~1u1uV1~eihJ ~ ' 
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c:/o1 1'1i!~1onu; : Altcrrv:~tivc Mic.roo91M"isms f"or ffep./tJ> au 

-

~~ii'VI~~ bll'W#\1-LJ'rnl°l~ti'WG11Aru 1'\:f~1-.:immd1bn~m=t1flmd\9rei'U6'f'Wti'l'lleM 
• v 

d~'U'UJliJA'w1'W~1-.:imtJ 1~tJ bu~1~ 1 m\'11~,J'WiJ b61l~~~bM m.Uti-.:in'Ud~'U'UJliJA':iJn'W 
'U , 'U , 

fll1~titJ~~ so ti8'U~nrud 15-.:i~ti11d~'U'U'Vl1'1b~'W81Vl1dblJ'WbbVl~-.:i~iJ'UVJ'U1'Vl6'f\I 
'lJ 'lJ 

19iti6'f'LJJl1~'1lti\l~-.:iiJ~il9l b~ti"il~'WVJ~tl boLJ11 LJ1 'W~1\I fl1tJ"il~v111 Vf d~'U'UJliJA:iJ n'W 
, q 'U q 

'ii) ~'<il111 b U'W'i\J~'W'Vl~tl 'llil~~vi~ti'llil~~hJ ~ bb~ ~iJ md\9l ti'U6'f'Uti-.:i bb\91fll9i1-.:i n'W 
' 

b'll'W ~1bU'W 1 ~d1 'U lB~fl b~ti~1m.U1m1 'Wd~'U'U'Vl1\lb~'Wmvi1d bb~~bfl1~~~~1 
b~8'\.J'U~b1ruG'111~ d~'U'UJliJA:1Jfl'W"il~"il~'<il1bb~~iJ1°111:1J~1'W'Vl1'W (oral tolerance) 

' 'lJ ' 

tJti:IJfo 1'!:fti8~1:1.Jfl'W 1~tJ'i\J~'W'Vl~tl~~81~tJ81Vl1d b 'Wfl1Wi1~rub~'U 1\91 zj\l'i\J~vl1 b Vl 
'lJ ' v 

e'.i'U~1Jll°l 1~ff'U~\l~bll'WLJd~ 1tJ'llu~1:1J~1tJ 1~tJ 1~d1'U1ti~flmmdtiv111 ~m~bb1~~ti:1J 
'lJ 

~m~tJti8iJ6'fm~bU'Wm~ v111'!:fb~tintibl°lzj\liJflhJVJ'Wm~,J'W hlm:1J1dm"il~ru1~ 
'lJ v 

'Wtifl"il1fld 1~d1'U1ti~flEJ\16'f1mdti~~\9lbti'W 1"1ltl~-d1tJ8titJ6'f1dmvi1d'U1'161lil~ 
' 6' ,, 

mmdti~~\9lmdV1i1tiVJ5~1'Wb~mb 'Ul°lVJb~tJnti 1dl°l1~ b'll'W m~~'WVJ% bb'Ul°lb'Vlti~1ti611'W 

1~1~db"il'WbUti~titifl 161lil bb~~md61li1~5'W 1 'Wtifl"il1fl.Q 1~d1 'U~flEJ\l-d1tJLJ-r'U6'f:1J~~ 
"il~'WVJ~tl~iJuddtJ61l'W1'!:fmmdtil°l1'\.Jl°l:1J"il~'W'Vl~tlriti1 dl°l b 'Wd~'U'UV11\I b~'Wmvi1d 1~ 
' ' ' 'Wtifl"il1fldiJ-.:im'i\Jci-.:i~~~l9iti~'llm~1'W~1'W5'W 1 b'll'W -d1tJ~~d~~'U11°lb~6'fb\91818~ 

1 m~ti~ -d1tJm~~'Uvi1.J1~'1Jti-.:id~'U'UJliJA':1Jn'W otl1tJ°L1ti'ln'Wmd~~b~ti ~~md 
' 'lJ ' .,. .. 

bfl~:IJ~bd'I (Ouwehand et al., 1999; Zubillaga et al., 2001; Holzapfel and 

Schillinger, 2002; Grajek et al., 2005) b~:IJ~turl1'Vl1\181Vl1d1~tJ'li1tJbVld~'U'U 
8titJmvi1dv11-.:i1'W 1~~ bb~~-d1tJD'-.:iA'Ufl1dbl°l~ti'W~mtJ 1 m~'U'UVJ1-.:ib~'Wmvi1d 
(Vaughan et al., 1999) bb\9ll'W'Vl1\lfl~'Ufl'W ~1bU'W~~'W'Vl~tl'llil~~hJ~vi~mU'W 
b~einti bl°l d~'U'UJl:iJA':1Jn'U'i\J~\9lti'U6'f'Wti\lbb'U'i.Jl9iti~1'W 1~tJfl~ 1fll911-.:i ., bU'W~'W11 

" ' I 

b vitimtl11 Vlb"ll~~~ bM tJ1oLJti\I n'Ud~'U'UJllJA:IJ n'Wmv11m tJVl~ti~ fl~'U bb6\1-LJ''Utitifl 
'lJ ' 

"il1fl~1\lfl1tJ vi~tim"ilbVl~tJ1tl11 Vfd~'U'UJliJA:1Jfl'W6'f~1-.:imdmv11mm~ti bl°l ~\I 
'lJ ' ,, 

~1d'W bb d'I m"iliJ fl1dv11m tJ b61l~~'llti'I b d1 "il'W bn~m1~ fl 1 de) fl b6'f'Ud'W bb d '11~ u~ 11'W 
' ' 

1~d1'U1ti~fllii'liJ'UVJ'U1VJG11Arul9iti1°111:1J6'f:1J~~'llti\IG'111~ zj\lci\1~~19iti mdiJd~'U'U 
v ' 

JllJA:IJ fl'W'llti\1~1\1 fl1 tJ~iJLJd~~VJ5m~ lii-.:iv111 Vlb~1U1'W~1~d1'U1B~flm~tJti8 
'lJ ' 'lJ 
"" .,J ,,, "' 
:IJ6'f'LJJl1~'Vl~~1tJ 

' 
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\' 

' 

frvs?vfomn : 'il:Sun'SY!m1Jt!Zemfkzvymrv ~ 

4.3 'U'Vl'U1'Vl"l.le:J.:i 1-w-:;1u1e:i~n~e:i hl"l~1.:i 61 bb~~~"l.l.n1-w • 

UlillilU'Ll~fl1"jPlfl"et1~~mmvi1"jbbf;'l~e-.J~\91Jl'ruo/ib~e:i?f'llflT1"i ~~611'Ue-.J?fl-l 
' ' 

'LJeJ\l 1~"j1 'U beJ~fleJ~1\lff~1\l'LJ11\l zj\l 1~~"j1tJ\l1'Ui:i\le-.Jf;'l'LJeJ\l 1~"j1'UbeJ~fl~eJ1"jfl~1\l 1 
bb&'l~?f'llm~ 1lmmJ1tJ (\il\l"jU~ 4.4) b~e:in~11rJ1\li:i\lU"j~~vi5m~'lleJ\l 1~"j1'U1e:i~n 

' ~ 

J'Ll~eJ?f'llm~'lleJ\l~'U~bflfl zj\l"il1m1tJ\l1'Llfl1"j1~mb&'l~beJfl?f1"j~1\l 61 1~n~11i:i'l 
' ~ I 

1~"j1 'Ufa~ rnbr;:i~e-.J&'l~eJ?f'llm~ 11il tJ"j'JlJtil\ld 
' 

A1U~l.lf111Z b 'iA'Gl11~eJnb\'l'U 
~inflammatory bowel 

diseases; IBD) 

U'i'ibVl1€l1fil1'ib~~I 
'il1'\-11'ib'\J'\'11'ifl 

!i'tJ8~L~eirieihAnnCJ1u'111ii' L'liu 
L~'iln~:u~riei 1 ~Lfi~ hAVim~1~ 
~di~~ri:un'llm 1\ili'fom1,~m11 

\ilr.i mn't.Jjj].1t.1:! 

t 
~,\JViwn~~;.i'~~:i 1A 1~u 

-~colonisati?.JI ~~ist!!:!ceJ ...._____ I 

1nfl'l.l~mv111~n~11lei~ 

1naeii.11~ei~i'IJa'l.laa1:: 

1ta::gn1i'ueiein J ' " ~-~ , 
flfl'i::lii'u 

lAbfl\'lb~'il'i'ilfl 
'lu'll~l.I 

tnlllil!l~Mv1lulfl1la~a 
t11~1at1an 1~a 

, 
ti'u~~7~mfo 1f;~~rnnn 
.nnm.rnn b'liu 1~o:mfa.1~ 
rl'il b~bfl\ll blAVl'il~~Q.~~~\ll 

i..nnuunvi'il~ 11~8.1 
(travellers diarrhbea) 

af11::~tlt1~mv1Vl"11 
tt.11nflf111~~\J'1Jw'l!mfl:: 
m1n'ilna1t1w'1Jtflu·m:J\'J 

:vn:it~~ID1'Vl1·'i '· 
c.1a'il1nf;l'i::'U1um1 J -_ ----- --

bl.lbb'Vl'll'illalli' . ___ t · . J 

' 

'11lliiJ'il~rub~~M 
OO'ill.1Zb1~"111~ 

t 
c.1ii~mllll'IJ3J'1Jfl1f.l~'IJ (short ohain fatty 

acid; 'SCFA) tta::1~1fi'IJ. (t'li'IJ· hl'tfl~) 
'il1nn1::'U1'1Jm1V1!1n~e.1'1111anl« 

1·1.Hf 4.4 'UVl'U1Vl'lleJ\lb~"j1'lJ1eJ~fl~eJ1"jfl~1\l 1 bb&'l~~'llm~ (tillilbbU&'l\l"il1fl Parvez 

S, et al. 2006 beJfl?f1"jrJ1\l~\l'Vl:w1tJb&'l'LJ 44) 
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~ Pfl~tOTlv:!} : Alterr>t#ive Mic.roo9~r>isms fi:Jr llwl1n 

4.3.1 m1vfvfl:JJf1Wlfvv1::vvrnvi;juenm1uf1::1::vvifvriw 
' 

~l'W 1 V1rum1~Vi'e.M b~tJ:IJ611b V1~"il1flfl1'J&l~ b~ei 111'61V1~ei bb LJf1V1 b~tJzj-:i~LJ 
v ' 

~1fl1 m~ rnb~~ ~ 61-:im tJVl~ei 1 'W~~m~ tJ ei V'lJ ~ n ru~:U f111~ b~tJ-:i~eim'a&l~ b~e:i 
\.I C\J q 'U 'U 

b'li'W 61tn'Ub~tJ-:ib~fl 61m'U~fl~'U bll'U~'U ~-:id 1~'a1LJ1ei&lfl611m'at1~~f111~~ bb~~ 
'a~tJ~blm6tm-:imm'JVi'ei-:i~1-:i ~~mm'a&l~b~eimtJ 1 'W~11~ b~eJ-:i"il1fl 1~'a1LJ1ei&lfl 
~m~ tJeJ 81'U~11~"il~1 off mV11'JU'a~ b.fl'Vl mfl 'lJ 1m~'a~ b ~ei61~1-:i~~-:i-:i1mb~11~ 

" m~ bb~ fl&l fl bb~~ m~ei~611&1 flzj-:im~til-:i fl~11mm'at18LJ~-:ifl1'ab"il~qJb&l'lJ 1~6llei-:i b~ei 
rfo hf11~ 'UeJfl"il1flfi 1~'a1LJ1ei&lfl~b"il~qJb&l'lJ 1~~m"ile-i~~m'a~'U 1 ~:IJ~'Vli8LJ~-:i 
fl1'ab"il~qJ6lleMb~eiriei 1'af11~ (Heyman, 2000) "il1fll'11eiv1-:i'a1tJ-:i1'Ufl1'a1-Ubb 'lJf1Vl b~tJ 
fld~bb~fl&lfl b'li'U Ladobacillus rhamnosus strain GG (LGG) (lsolauri,1991; Ober­

helman, et al 1999) bb~~ Bifidobacterium bifidum ~lWl'lJ Streptococcus 
al " "" ~. 1 thermophilus (Saavedra et al., 1994) b~eJ'Ud'ab'Vl1eJ1fl1'a'VleJ-:ib?ltJb'U'Vl1'afl ~mu~1~ 

'Vl1'aflvlliJ1~~'W~m'a~1 ~LJ7imm'at1~~'a~tJ~b1mbb~~m1m'Ubb'a-:i6llei-:im1~vimb~tJ 
' 

~bn~"il1flmV11'ab wi\1~1~ bb~~:IJu'a~~'Vl5m~m 'Ufl~~Vfei-:ib~tJ~ bn~"il1fl b~ei b1'?i 1 'a~1 
' 

(rotavirus) (Guandalini et al., 2000) bb~~1'U~UltJ?l-:ieJ1tJ~&l~b~eJbb'lJf1Vlb~tJ 
'U 'U q . 

Clostridium difficile 1'U~11~Vl~-:i"il1flfl1'a1~fomu~'ll1'U~6llru~~fl1'fl~1\911~ 
h-:i~tJ1'lJ1~ (D'Souza et al., 2002; Huebner and Surawicz, 2006) 'UeJfl"il1flfi 

1~'a1LJ1ei&lfl Lactobacillus casei strain Shirota (Koebnink et al, 2003) bb~~ 

Bifidobacterium BB536 (Ogata et al., 1997) 611~1'at1'1iltJUeMtl'Ubb~~~~.fl1l~ 

Vfei-:i~fl (constipation) 1~tJ'li1tJu1'LJu~-:im1~m~1'at11'Ufl1'abf1~eJ'U1 V116llei-:i~11~ 
'll1m~~m1~~6llei-:im'abf1~ei'U 1 V116llei-:i~11~bb~~ b ~~f111~tl~6llei-:iei"il"il1'a~'li1tJ 1 Vi 

' ' 
oLJ'lJci1tJ 1~f1~eJ-:i~'U 

4.3.2 n7"iflflf!rJ::~'i7vnwl:Jm:JJ7"ifJVflCJ't·f1vl:Jnu1PivJimmmnT1Pm 
(lactose intolerance) 

~~:Um1~ffilJ'Vl'U~eiJ1mmb~fl 1~61 "i!~:IJmm'JVi'ei-:i~~ Vfei-:ib~ei Vfei-:ib~'U 
" 
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frvs?vfomn : vl5un~mbtGrf>ntrle8/'V.fl11'V ~ 

th 191Vf tM bdeJ11\l m CJ 1~-rrnJ11'1161 bb61 fl b\9l?lzj\l b U'Wtl1m61~~'Umfl 1 'Wtl1'W:1J1'1 

zj\lfl11~ ~\) fl~11 bfl\91"il1fl11\l fl1 CJ hJ ?11:1J1dtl t!eJ CJtl1 \91161 bb61 fl b\91?11~ b ~d1~6()1(91 
beJ'W 161Jii ~-galactosidase zj\lbU'WbeJ'W 161Jii~61l1CJcieJCJtl1mmb61fl b\9l?l'Vl~eJi!LJ~mru 
6lleJ\lbeJ'W161Jii ~-galactosidase ~1 ~\lvh1Vibb61fl b\91?11:Wmmdtl~flt!eJCJ1 'W'V11\lb~'W 
m'Vl1d ~\l:iJ fl~'U11i!VJmCJri'W~ bdeJ~:1J'Wmb~1ilmmd~\lfl~11 zj\l 1~d1'U1B&lfl 
?11mdt1i:.J~\9ltl1tJeJm~eJ61i1CJtJeJmb61fl b\91?11 'W'W:iJ1~ ~\lvh 1 Viilbb61fl b\9l?lb'Vl~eJi!eJCJ 
fll1'Vl~eJ 1:iJil b61CJ ~\l'Vll 1 Vi~~1:Wilfl1d?l~1\ltl1t!eJCJ~\l fl~ 11?11:1J1dtl~:IJ'W:IJ bb61~ 

" 
i:.J~\9lnru~'W:1J1ml91CJ1:Wbn\91mfl1d~\lfl~11 (De Vrese et al, 2001) 

4.3.3 m<Jvvvnuv/:YvflfJ<J::f?!vmnnfJff7"fn'v3J::1,1v 

1w-a1'll 1ei~fl m"ilb~CJ1oLJeJ\lfl'Ufl1JDeJ\lfl'W:IJ~b~\l1 'W{;\'11~ bl91CJm~CJfl611fl 
~1\l I b"1i'W m"il61l1CJfll91fl1dvl'1\l1'W6lleJ\l?l1JneJ:1J~b~\l 61191?11Jb:IJbb'Vl'UeJ 161~~1:iJ.W'1 
LJd~?l\lrl b"1i'W bbeJ:IJ 1miJCJ:iJ ~'W l\9161 ?lbbfl l 'Vl61 bb61~61\91LJ~mrubeJ'W 161Jii~b~CJ1.LJ'eJ\l 
fl'Ufl1JneJ:IJ~b~\l (procarcinogenic enzyme) 1 'W{;\'11ffi 'Vlaj (Guerin-Danan et 

al., 1998) 1~d1'U1B&lflcJ\leJ1"ilfl1'Ufl:IJ'Vl~eJcJ'U~\lfl1Jb"il~ru6lleJ\lbb'UflVib~CJ~?l~1\l?l1d 
' v 

'Vl~B beJ'W 161Jii~b~m.UeJ\ln'UmdrieJ:iJ~ b~\l 1~ bb61~ili:.J61~Bmdbri~B'W 1 m'Vl~eJmdu'U(9)1 
6(JeJ\J{;\'11~ v\'11 Vin1~\91?!1dneJflmCJ~'U6 mdneJ:IJ~b~\l 1VieJeJfl"il1fl~1\lfl1CJ1~b~1~'W 

' 
zj\liJJ1CJ\l1'W{9)1eJtJ1\lbb'UflVib~CJ L. rhamnosus GG v\'11 Vlbfl\91fl1Jb~:IJLJ~mru6lleJ\l 
bb61fl 1\9lrnsv61161 bb61~ 1LJv.lt191bb'UriVib~CJ~~'U"iJ1fl{9)1eJm\leJ"il"il1d~1~ bb61~ 1 'W6llru~b~mn'W 

' 
~'Ub~eJfl61eJ?l~b~CJ i!LJ~mru61\9161\l (Benno et al., 1996) bb61~"il1flfl1JPlfl~1b\91CJ1-if 
1~d1'UlB~fl L. acidophilus LBKV3 ~1:1Jfl'U Propionibacteriumfreunderichii 

' ., 
Q.I CV (( I .<::::>, 11 .::::j .::::ii 0 a,,i Q.::::j 

Shermanii fl'U?l\911'Vl\9161eJ\l ~'U'.J1"il~bfll91?11d\911'W~61'1J~'Vl?l1:1Jldti'Vl1611tJb'IJe:Jbb'Ufl'VlbdCJ, __ ..,. 

fl~:1J~v\'11Vibnl91fl1d'Vl:iJmtl1b'Vl~'W1~ (putrefactive bacteria) (Khedkar et al., 

2003) 

4.3.4 m1't.l'frnvivum1rl7v7'/.J6lfflv"i::vw1iJpf}3JiJu 
" ' 

1w-a1 'll LB~fl mmdtl m~~'W fl1dvl1\l1'W6lleJ\ld~'U'U.n:!Jfi':iJ fl'W6ll ei\l ~1\l fl1 CJ 
' " ' 
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~ Pfl~IOTlvS : Alterr>()tive Mic.roo9()Yli5ms fi:Jr ffwlth 

1 ~v11~1'Ueitl1~iJtJ:j~~vi6m'V'j~~~'U 1'V'j~1LJ1ei&ifl"ll1m~iiil:i1fi'iin'U 1~mm~m~~'U 
'\J ' ' 

b~\91b~B\916LJ11611'Ll\911ii1'W16lJ~~i1 ei tlvi fl'Vl'UVJ fl bb i-1~ 1 Vlr;'l b1ti'U1 u ~niiV1r;:iei\91b~ei\911 ~ 
'\J' ' 

bA~B'Umt'J~ihbbVl'll~~ b~ei 1 ~A~flJ1b'ihm~~1~mti bb~11ii 1 'W h~fh&iLJl\91b U'U 
' '\J 

bbiiA 1mvhil b ~B~'U fl'Ub~B hrii1'U'UBfllil1 fld t'J~Vl~~?!1~ bf1ll~ b~ti1.rrei~ tl'U fl1~ 
v11mm~eibri b"ll'Ll 16lJ1\91A1tJtJ 611'Ll\91bbfliim1flm.J~'U bB (lmmunoglobulin A; lgA) 

(Kirjavainen et al., 1999; Herich and Levkut, 2002) B'Ub\91B~~1fi'U (Interleukin) 

bbG't~Vl~ei'LI11ri~~?!bb~Ab\91B~ bb8r;'l~1 (Tumor Necrosis Factor; TNF-a) (Kirjavainen 
'\J 

et al., 1999; Prisciandaro et al., 2009) v111~~1~fl1tl1JB~tl'U ~B~1'Ubbr;'J~fl1~\91 

b~B hAbbr;'l~~~bbUr;:ifl'lJr;:ieiii~1~ 1 ~b.rr1~~1~mti1~~~~~'U zj~?!1~bV1~1dbU'U?!1~ 
f1~1 tJ ~rnTiii'Uvl1VIU1~~8?!1~~~Vll1~ b6lJ(;1~~ b~ ti1.rrei~n'U~~'U'Uil:i1Aii tl'U b ~B 

'\J ' 

m"ll1titl'U~BG1tl'U~~bbUr;'lflUr;'JBii b~B hri Vl~B~~m1'U 'UBfllil1fl 1'V'j~1'U1ei&ifllil~ 
'\J '\J' 

'lh m ~iiu~mru?11~\?i eil'l 1'Ub~ei 1~ri1 'W~1~ fl1 mb~1 t'J~v111 ~iJ fl1~~ei?11~n'U 
,&,d~ ~1t.1vd o1" 

b'UtlbtJB'U1bVlr;'l8~ 'U61J'U \91btlBlJm ?! (gut-associated lymphocyte ti ssue, 

GALT) ~~~~'U v111 ~fl1~?!~1~?!1~UB~ tl'Ubbr;'J~fl1~m~~'Uil:i1fi'iin'U 1 ~b.rr1~m1~ 
'I 'lJ 'l 'lJ 

?!ii\91(;1 1111 u~ fl1~\91B'U?!'UB~6LJB~W'UtJil:iJl°lii tl'Ubb 'U'UU B~tl'Um fl fll1 fl1~\91B'U 
, 'U 'U 'I 

?!'UB~ bb 'U'U rl B fl1 ~ff fl b?!'UVl~Bil:iJ bb 'W' vl 11~b11' B b~ B~ff fl b?!'U'U~~ b Vl1r;'l~ bbr;'l~ 
'\J 

sfomb6lJiib6lJr;:i~~1~fl1tJ~'U1\91b~tJ1~~'U~1b~1~'U (Ouwehand et al., 1999) 

4.3.5 m'i6Y(?)J77wniJuwumm71e1nun.J1uwr" 
v ' 

m1~ hriilfob'W' (allergic diseases) bfl\911il1flfl1~\91B'U?!'UB~6LJB~~~'U'U 
'\J 

il:iJAiitl'U~B~~~nei 1~bfl\9181fl1~bb~1\91tJUfl&i~1~fl1tJlil~?!~1~ bbB'U&itJB~\91BtJ?!'UB~ 
'\J ' 

~CJ[lfob~6LJB~~1~fl1tibdti1®~'U?!1~tleJJ.lfob~ (alleroen) L"ll'U ~'UU1'U b~'U. r;'l~Elel~ 
'U 'lJ ' :'.> 'l 'i 

bfl?l~\91ein1~ ~~bbA 61l'Ui11'11 mV11~ bU'U~'U zj~iJn'V'jumm~1'Ub~n 1\91mu'\"j1~ 
eicJ1~~~1 m~n~i1mtiu Btlfll1 1 lJ bbr;'l~bdei~1~ mti1~~tJ?!1~tlBil:iJ bb 'W'nlil~ 

' '\J 

m~l'i''U~~'U'Uil:iJl°liin'U1~?!~1~Biiii1'U 1nr;:iu~'U 611'Ll\91B Vl~B bbB'U&itJB~ 1ei~B 
'I 'U , 'U 'U 

(lgE antibody) eieinmbbVl'Ufl1~?!~1~ bbB'U&iuei~ 1ei~~ (lgG antibody) zj~1\91ti 
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ftvs?vfemn : vl5un'SVmtvtliSemrkiv-vmtv ttJ 

tJn&l~1'1fl1EJ'iil~?l~1'1bbeJ'U&l'UeJ~ foi~l'Wlrn'l'U~'W '/JtJ\?1 ~ (loG) b~eJ\9leJ'U?l'WeJ'I 
'U 'U ::i 

niJri'~ n'U'/JeJ'I ~1.:i n 1 u fa EJlil~?1~1.:iei ei nmmn b ~eiv11Vlu 1~v\'1~ 1 u bb 'UAVl b~EJ 
'U ' 

b-r?I b~ei";i1 bb~~?11";i~~~1.:i 61 '/Jei.:i~'U~~~ih~uuniJfi'~n'WtJn&l bb\9lb 'W?1m1~ I q cu ct 

~ilfl1";j\9leJ'U?l'Wei.:i~ei~.:i bb tJ~ntJ~ei~~neinfab 'V'J11il'nlil~m~\9i''W 1 ~?1~1.:i loE b tl'W 
'U ' ::i 

?11b'Vl~1 ~bfl\?leJ1fl1";i'/JeJ'I hAJJfab~ (allergic diseases) bb~~'Li~Vl1~'/JJl1'V'J~bMm 
b tiei.:i1i11n hAflfab ~'/JtJ\?1~1.:i 61 1\il zj.:i l 'V'J";i 1u1ei&lnmlil·ihu 1 'Wb~eJ'l'/JeJ.:Jfl1";j m~\9i''W 

" I ' 

JliJfi'~n'W 1 ~~~191?11";i\9leJ'U?l'WeJ'l~?l1m";it:lvl1mu~.:i bb tJ~ ntJ~ei~~ boV1~~1.:i mu 1\il 
'U ' 'U 

" ~'li'W (Kirjavainen et al., 1999) 

1·1w~1'U1e:i~n ?11m";it:l m~ 19i''U fl1";i?1~1.:i?11";i~ bM m.Vei.:i fl'l.J";j~'l.J'UfliJfi'~ n'W 
' 'U ' 

'/JeJ.:i~1.:imu l\?IEJ'll1u~\?!Vl1eil'1ei.:in'Wm";i?l~1.:i 1 U";i~'WVl1ei bbeJ'U&luei~ (antibody) 

~bMm-Vmnum";i\9leJU?1'Wei.:i~eim";ineJfliJbb~bb~~n1";iel'nb?1'U";i'Wbb";i.:J'IJei.:i~1.:imv11il 
'U ' ' ' ' &:;f .::::i,. Qi!Q.J I Q.erl ti Q.I I .:::::t, ii I .dj 

61MbbeJ'W\9l'UeJ\?1\?J'lfl~11'Vl bfl 81'/JeJ'I fl'U fl1";i\91 eJ'U?l'WeJ'l\9leJ.fJmb 'V'J'/JeJ'l";i1'1 fl1 EJ A eJ lgE 

bb~~ l 'V'J";i 1u1ei~nE1.:i'll1um~\9i''W 1 ~~1.:imu?1~1.:i611";i\9leJ'U?l'WeJ'l~eJfliJfi'~n'W'/JeJ'l~1.:imu 
' 'U ' 

b~eJ 1~1 ~bil\?lfl1";ielflb?l'U";i'Wbb";i'I b'll'W B'Wbl9leJ1~1A'U- lO (IL-10) Bnlil'1t1 (lsolauri 
' 

et al., 2001; Ezendam and Van Loveren, 2006) liJ1m1EJ'l1'W'/JeJ'I Kalliomki 

(2005) 'V'J'Ul11'Wb~fleJ1EJ 2 tJ ffilil-ru Loctobocillus GG 611m";it:l~\?lfl1";ibfl\?!Jl11~ 
' 

~'Ubb 'V'J1\il~ei EJ~~ 50 b~eJb tJ~EJ'U b Vl EJ'Ufl'Ufl~~~hJ1\ilfo bb 'UAVl b~EJ~'I fl~11 
' 

4.3.6 nnmrs::~u[f!L?1mfPJvW?1Ziuifo~ 

lAb~?lb\9leJ";jeJm U'W611";i~.:Jl9i''U 1 'Wfl1";i~'lbA";i1~~bn~eiJ1~ l 'V'J";i 1 u lei&ln~ 
?11m";it:l?1~1.:itl18ei EJVl1ei beJ'W 161Jtl~?11m";it:l 8ei u bn~eitl1~11il'lil ~v\'11 ~bn~eitl1 ~~ 
t:ln8eimbii'lbU'Ubn~eiJ1~B?l";i~ (deconjuaated bile salt ) mm";it:lt:lfloLJ'UeJeJfl 
'U ::i 'U 

'Vl1'1eJlillil1";i~ 1~~ v\'11~~1'1fl1EJ1mA b~?lb\9leJ";ieJ~m~'lbA";i1~~bU'Ubfl~eJtl1~'Vl\?lbb'Vl'U 
' 

~.:i?i.:i~~ 1~~l?"l";i~~u1A b~?I b\9lmei~ 1 m~ei1?11til 'WeJnlil1n-d'mlil b tiei.:i1i11nm";i~ 
1'V'J";j1 u lei&Jrn.11bm1A b~m\9lmei~ 1 tJ1mm\?lu\9l";i'I b ~eim";i?1~1.:ib u'U~1'UtJ";i~neiu 
'/JeJ'lb61J~~ b'll'W ~tJ'lb61J~~ b~ei~~b61J~~ bU'Ul9i''W v111~tJ~mru1m~m\9lmei~1'Wb~eJ\?1 

' 
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~ 'P1l<J1'IOTIC-!!> : Altcrr>t#ivc Mie-roo9()nisms fOr Hwltn 

r;w1r;N zj\l?l:W:W~f51'W'IJ€J\I fl(;'l 1flfl1'rn\Yl 1flbr;'l?ll.191€J'j€Jr;'l 1\YICJ 1V'J'j1'IJ1B~fl€l1'<il bfl\Yl'<il1fl 
"' 

fl(;'j 1flfl1'jvl1\11'W~1:Wtl'W ~\I.a 

(1) fl11:W?ll:IJ1'jt1'1J€J\11V'J'j1'1J1B~fl1'Wfl1'jt:-J~l91b€J'W161lii Bile Salt Hydrolase 

(BSH) zj\lb€J'W 161lii'IJu\Ylti'?l1:1J1'jt) d\11Vlbfl\YIU~fl~t.111f11\Yl'j 1r;:i6/1r;'l'(J€J\I bfl~mJ1~~~'\J 
n'\Jm\YIB~iJ1'W (conjugated bile salt) 1~bU'Wbfl~mJ1~€l?l'j~ bfl~mJ1mmtl€l?l'j~ 

'\J 

r;:i~mCJ 1~t'iBCJn11 bn~mJ1~~~'1Jn'Um\YIB~iJ1 'W v111 Vi'bn\Ylfl1'j\Yl\Yl6ii:wn61rn-ll11 tlti''l\91'\J 
'\J 

r;:i\Ylm bbr;'l~tJ\l?l1:1J1'jt1r;'l€J \Yl~1'Wt:-JU\1~11r;\bbr;'l~ b-ll1cim~ bb?ll.~B\Yl 1~ 'WBfl'<\11nti't!\I191 n 
'\J 

191~ fl€J'W 1vi'~ ~\l?ll:IJ1'jt)t) floLJ'\J€J€JflVl1\1€l'<il'<il1'j~ 1vi'~ ~\IJ'W~\lvl11 Vf tl~:IJ1tu'IJ€J\I 
'\J ' 

bn~mJ1~~'<il~tinci\ln~'IJ b.U11 tJ t!\1\91'\J bbr;'l~Vl:wm1CJ'W'j~Vl11\l\9l'Un'IJ~11r;1 b ~Bv11 
'\J ' 

VltJ 1~ ~ €Jt.Jbbr;'l~\Yl\Yl6ii:W hir'WJ'Wr;'l\Ylr;'l\I ~\IJ'W J1~'<\l~~ €J\lt1fl?l{1\l~'W 1 Vlii'<il1fl 
'\J '\J 

1fl br;'l?l bl91€J'j€Jr;'j[)1CJ1 'W \91'\J ~\l?ll:IJl'jt)r;'j \YI 'j~~'\J 1fl br;'l ?l bl91 €J'j€Jr;'j[)1CJ1 'W\91'\J bbr;'l~ 

?l1:1J1'jt1fl\Yl'j~~'Utl~m ru 1fl br;'l?l bl91€J'j€Jr;'l~'<il~ci\l€J€J nmcim~ bb?lb~B\Yl 1~ (Corzo 
'\J 

and Gilliland, 1999; Tanaka et al., 1999; Knarreborg et al., 2002; Lim et 

al., 2004; Begley et al., 2006; Parvez et al., 2006) \911€J~1\lt:-J(;'lfl1'jl~mb?l\Yl\I 

~\11911'j1\I~ 4.1 bbf;l~'jtl~ 4.5 
'\J 

(2) 1V'J'j1'IJ1B~fl?l1:1J1'jti'1111flbr;'l?lbl91mBr;:i hflm 'Wfl1'j?l~1\lb61lf;l~ (cholesterol 

assimilation) zj\1€l1'<il~\l 1fl bf;l?ll.191€J'j€Jf;l 1 tl1m 'Wfl1'j~l:W?l{1\I b U'Wb~BVf :w b"l!f;lr;{ 
' 

(cytoplasmic membrane) 1 m 'Ufl1'jb'<iJ~~'(J€J\lb61lf;lf;lb 'W'lJtu~~ bb '\Jf\Vl b~CJn16i'\1€l~ 
1mh\lb'<il~~ (Gilliland et al., 1985; Pereira and Gibson, 2002; Liong and 

Shah, 2005; Park et al., 2007) 

(3) _b61J(;lr;{ b:W:W b 'IJ'j'tJ'lJB\11 V'J'j lu 1€J~O€JJ'<il?l1:1J1'jfl~'\Jtl'\J 1fl bf;l?lbl91e)'j_€Jr;'l 1~ 

(cholesterol removal) v111Vftl~mru1flbf;l?ll.191m€Jf;1~€J~1 'Wb~€J\Ylf;l\Ylf;l\I (Gilliland 
'\J 

et al., 1985; Pereira and Gibson, 2002; Liong and Shah, 2005; Park et al., 2007) 
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frvs?vfot1in : <;)[Su.n'SVmt:>tl.Sentfla8:1vmrv ~. ~ , , OU 

,,/ a I"' 1 d 1 1 df d W1'i1\J'VI 4.1 bb?l~'l u'amru flbfl?lb\WEJ'ae:Jf!Vlfl~i;N 'W?l1'W81Vl1'ab'W1~bflE.l'lVli;,J?\lJ 

1mfl?lb\918'ae:Jfl bbfl~b ~lJ~'W 1'W~1'W\91~ne:J'Wb61ffl~bb'UflVib~EJ1'W'a1'U1e:i&ln Lactobacillus 

(~mb'Lifl'l"il1n 161ml(9),JtJ 1"1lm'l\91 bbfl~flru~1'W Sirilun s, et al. 2010 be:Jn?l1'aeJ1'lB'l 
' 

VliJ1E.lbfl6/J 52) 

Strair.i 

TGCM 

15 

pH 

4.37 

Cholesterol fowering in cel[-free broth and Increasing in cell pellet (ug/ml) 

Active cells ~~-st'.~~ cells Dead.cells 

broth pellet broth pellet 

31.24±0.52'·' 4.77±0.46/\' 11.07±0.228
·' 2.02±0.06'·' 9.77 ±0.35<.• 1.81 ±0.22'·' 

TGCM 5.46 ll.81±0.71'·d 2.49±0.32•·' 9.05±0.848
·• 1.05±0.05'·' 7.84±0.61'·b 0.96±0.14"·' 

26 

TGCM 4.22 29.70±0.91'.b 3.32±0.40'·• 10.15±0.178
'' 1.77±0.13'·• 1.77±0.138

·• 1.48±0.lO'·b 

33 

TGCM 4.88 14.36±0.64"' 2.07±0.18'·' 7.55±0.64'·' II 0.96±0. 12"·' 11 6.96±0.14p,b 0.89±0.17'·' 

128 

'jlf3.J'J!fl'j/j~ 

ABCD 

abed 

Q.J CV o::::.i I Q.J q I ~ ~ I 

19118 rn~'a-Vl m.:i n'W Vlm EJ t1 .:i i;,Jfl n1 'a- Vl~fle:J'l?l1'Wm'Vl'ae:J?l1'W\91~n e:J'W6/Je:J'l 

bb~fl~n1'a-Vl~fle:J'l.fl1EJ 1 'Wbbtl1b~E.11tl'W,!'W ('a~Vll1'l?i1'W active cells, restir:ig 

cells- bbfl~ dead cell) iim1mb\91n~1'1n'We:icl1-<JiiiJEJ?l1fi'qJVl1'l?!~&1Vi p < 0.05 
Q..I Q.J .J I Q..I cf I ~ ~ I 

1911e:in~'aVJ\911.:in'W Vlll1E.Jtl'l i;,Jf!n1'aVJ~fle:J'l?11'Wu1Vl'ae:J?11'W\91~ne:i'W6/Je:J'l 

bb~fl~n1'a-Vl~fle:l'l.fl1EJ1'Wfle:J~lJtJb~mn'W& ('a~Vll1'lTGCM 15,TGCM 26,TGCM 

33 bbfl~ TGCM 128) iim1mb\91n~1'ltl'We:Jcl1.:iiiiJEJ?l1fi'qJV11'l?!t1&1V1 p < 0 .05 
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Bf3 Pfl~IOTIC-!!> : Altcm~tive Mic.roo9~l"isms f'or ff~ltn 

v'1MJ'11'1\Jif 4.1 fl1';J~m.':f1rrn:w?11:WT:it11 'Lifl1';Jb'\J~tJ'Ubb'IJ(;l.:i'\J~:w1ru 
bflb(;l?fb~B';J'irn''lJB'lbb'\JflVlb~tJ b 'l"J';J 1 u hi~n Lactobacillus ~1'Ud'U 4 ?f1tJ'W''U5 AB 

' 
TGCM 15 TGCM 26 TGCM 33 bbrn~ TGCM 128 bbm;bbl9irn~?f1tJ'W''UITT~~fl'l':f11'U 

' 
3 ?f.fl11~ AB b61m~~~:U1~Vl~m6llm1~BtJ1'U?f.fl11~~'1"J~B:W"il~b"il~rul91B1~ (active 

" v 

cell) b6l1(;1~~1tJ (dead cell) bb(;l~b6ll(;l~~BtJ1'U?f.fl11~'W'n~1Vl~BEJ'l1:iJ~1mb(;l~B8 
" " 

1 'LI?fJl11~vfwbVl:IJ1~?f:W~Bfl1';Jb"il~11J (resting cell) 1viti 1~b~CNb6llmU 'UeJ1V11';Jb'l"J1~b~m 
~i:.J?f:w 1fl b(;lm~B';JBm11V11'u b6ll(;l~ b umb(;l~ b6ll(;l~~1tJ ~1'Ub6ll(;l~'W'n~1J'Ub~ tJ.:i 1 'U 

?f1';}(;l~mtJ'IJ''VJ b'VJB1~ i:.J?f:w 1fl b(;lm~mB(;l bb~1~';l11il1vitl~m ru1f1 b(;lm~mBm~.:i 
1 'LI~1'Utl1 b~ tJ'I b6ll(;l~ bb(;l~~'J'U~~ flB'Ub6ll(;l~ bb '\JflVl b~tJ 'l"J'U11 bb '\JflVl b~tJ?f1tJ'W''U5 

' 
TGCM 15 bbf;1~ TGCM 33 ~(:.J~~bB'U16llii BSH 1~J'U ?f1:1J1';jf;l(;jVJm:w1ru1flb(;l?fb~eJ';}Bf;1 
1'Lici1'Utl1b~tJ'lb6ll(;lru~?f'lfl11 bb'\JAVlb~tJ TGCM 26 bb(;l~ TGCM 128 vfuJ?f~1'1bB'U16llJ'.i 

" 
BSH bbf;1~~.:i1tln11J'U TGCM 15 bbf;1~ TGCM 331w:im1~b6ll(;l~~:u1~J'U ?f1:1J1';)tl 

r;i~tl~mru 1ribr;im~mBr;i 1~mnn11~BtJ(;l~ so bb?fvi.:i~.:i';l'\J~ 4.5 bbl9iB81.:ihn~1:w 
" 'l"JtJ11bbtJAVlb~tJ~.:i 4 ?11tJ'W''U6 ?f1:1J1';Jtir;ivitl~mru bflbr;im~mBr;i 1 'Uci1'Utl1b~tJ.:i 

q 

b6llf;1(;1'1~ ~.:id tl'lbb~11?f1tJ~'U5bb'\JflVlb~tJ~1:iJ~nlilm';l:W6lJB'lbB'U16ll~ BSH bbl9iEJ'.:i 
q 

r;i~tl~mru 1mr;im~mB(;l 1m 'LI'Ll~mrub~ni!Bti b tiB.:i"il1mb uriV1b~ti~.:i 4 ?11ti'W''U6 
' 

b U'Ubb tJAVlb~tJm~bb(;lfl~fl bdBV1irn8BtJtl1~1mb~'J"il~ 1~mvi vh 1 Vftl1 b~ti.:i b6ll(;l~ 
~fl11:1Jb U'Ufld~ zj'leJ1"ilvl11 Vlbl°l bf;1?fb~BJB(;1~ fl~~ flB'U (prec ipitate) 1~ 'LI 

?1m1~~b ll'Umvi ~:w'W''LI5nutl~mru 1ri b(;l?fb~B';JB(;l~ b ~:w~'U 1 'LI~1'U~~flB'Ub6ll(;l~ 
bbr;i~ bdB~"iJ1';Jru11 'U~1'U6lJB'lb6llr;i~~?fm1~ b6l1(;1~~1ti bbr;i~ b6llr;i~'W'n~1J'U t'i.:i bb~11 
"il~ 1:!J?f1:1J1';Jtl?f~1'1bB'U 16llii BSH bbr;i~ 1:!J?11:1J1';Jf:l?f~1.:imvi bbf;1fl~n~v\'11 ViJ'1 b~tJ'lb6ll(;l~ 

-+-- ~f111:wb U'Um\9ltM~111 bb\?\'1"Ju11Ei'.:i6l1m';lt1r;ivimmru 1ffir;im~mBr;i 1 'Uci1utl1b~m 
b6llf;1~ bbf;1~ b ~:w 1 'U~1'U~~nB'Ub6llr;ir;i'1m 'Utl~:w1ru~1 ~.:id m"ilb tiB.:i"il1m6llr;i~V1~ei 
~1'U'\J';l~flB'\J6lJB'I b6ll(;l~ bb '\JAVJ b~tJJ'U?f1:1J1';Jtl~'\Jtl'\J bfl bf;1?fb~eJdBf;11~ 

"il1flfl1';J~fl'l':f1A~.:id mlil'i111tl~m'5r;ivitl~mru1ribr;im~mB(;l 1 'Ub~el~ 
" 6lleJ.:i~.:i~:U1~~ bb tJAVJb~tJ b 'l"J';J 1u1B~n~.:i 4 ?f1tJ~'U5tlmP!mm1~B81.:i~tld~~vi6m'l"J 

' " 
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L~tJe::nl"YtJ nG'l 1n m ·rn~ Lfl bG'i?f b(9lmBG'i~'l"il1flfl11:1J?f1:WTH11 'Wfl1~?f~1'l bB'W 161ltl 

BSH fl1~Vi~fl~B mJ1(911G'l bb6"111Ji'm~61J1tJ 1 mflbG'i?f b(9lm'EJG'1(9lfl(9l~flB'W 1~(91G'l'EJ~"il'W 
fl1~tJ1lflbG'i?fb(9lmBG'l1 Ulm 'Wfl1~?f~1'l?ll'W'lh~flB'U6/JB'lb61lG'lG'1'1~ ~'l?f:!J:!J~:j'1'WflG'l 1fl ... 
m~G'l~ LflbG'l?fb(9lB~BG'i L~tJ L 'V'J~1 u LB~n ~'l~n~11mbb6"11 

1'11# 4.5 ~1~BtJG'l~fl1~G'i~ lflbG'i?fb(9lm'EJG'16/JB'l l 'V'J~1 u~mb'UflVlb~tJ Loctobocillus 
'U 

4 ?f1tJ~'W5 zj'l bbtlfl 1Ji'"il1fle::J1Vi1~Vi~fl6/JB'l 1 'VltJ l~tJ'Vl~?fB'U 1 'We::J1Vi1~b 'V'J1~b~tJ'l 
' 

MRS ~~?f:!JlflbG'l?fb(9lmBG'l (~~bbUG'i'l"il1fl 161JtJ1(9),JtJ 161.JtJ?f(9l bbG'i~flru~1'W Sirilun 

s, et al. 2010 bBfl?f1~B1'lB'l'VimmG'16/J 52) 
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Jq OLJ WQ1'1onc.,5 : AltcmP.tivc Mie-roo9P.l"i5m5 fi:Jr Hwlth 

4.3. 7 V'YJV7'YJIP/eJ6fVi77WIJ7'U~'U/ 

~d1m1'Wfl1d~rn~1~r;i'1Je:i-:i b V'Jd lu 1e:i~n~e:i~'1JmV'J 1 'W~1'W~1-:i 1 Bnmnmt.1 

~1e:J ~1-:J~f;j'1Je:J-:lfl1J~fl~1 bb?l\91-:Jli'l-:!1?11J1-:!'iii 4.2 

~1n'3a 4.2 'IJV1'\J1vi'1Je:i-:i 1V'Jd1'IJ1e:i~n\9le:i hril911-:i 1 bbf;1~~'1JmV'J 

'l!J)'] U1'Vl~eJf;l'IJ.fl1:v-l 
' 

m1~Vi'B-:ib~81 m~n 

.f111~Vlel-:Jb~ff'il1f1 
b-r6'1hvi1 

.f111~Vl€l-:Jb~8hll1f1 
' .,, 

Vlel-:Jb Vl81bb~~eJ1Vl11 

bll'1.JV1~ 

Vl€l-:Jb~ff'il1 f1f111 
" ~~b'1iBbb'UflVlb~8 

Clostridium difficlie 

eh:iB-:i 

Lactobacillus rhamnosus GG Oberhelman RA, et al. 

1999 

Bifidobacterium bifidum Saavedra JM, et al. 1994 

~1~nun1'i1'1l Streptococus Guandalin i S, et al. 2000 

thermophilus 

Lactobacillus rhomnosus GG lsolauri E, 1991. 

Lactobocillus rhamnosus GG Hilton E, et al.1997 

1'.lei-:in'l.Jf111bn~~1'1JeJ-:J Lactobacillus rhomnosus GG D'Souza AL, et al. 2002 

f111~~b~Bbb'UflVlb~8 Saccharomyces boulordii 

Clostridium difficlie 

VleJ-:Jb~ff'il1f1f1111tii'fo Saccharomyces boulardii 

mulJ'1i1'1.J~ Lactobacillus rhamnosus 

Huebner ES and Surawicz 

CM, 200 

·Mc Farland LV, et al 1994 

Vanderhoof JA, et al.1999; 

'" Thomas MR, et al. 2001 

.f111~~~b~B1m~'U'U Lactobacillus rhamnosus GG Hatakka K, et al. 2001 

Vl1-:Jb~'l.JVl18h Lactobacillus cosei strain Koebnink C, et al. 2003 

Shirota 

il11~~~b~Bbb'UflVib~8 Bifidobacterium longum 

Helicobacter pyroli BB536 
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cl ' 
~/'J''N'V/ 4.2 (~rn) 

'U'Vl\J'l'Vl~Bfl'ilfl1'Vl • 

m1:;.ffi:iJtl-ilt1Vl~ei hl 
VJ~J~e.nJ1~1f!Ufln 1!>1G'I 

m1:;vfo.:ie-in 
" 

q J{ 1 m1:;1'Wlb'UeJ 'lJ'l':i;'\J'\J 

vi1,1b~tJuG11111::; 

q Ji 'l m1:;\il!Ylb'tf'il 'lJ 

'1iei-:if1 fl eJ !Yl 

m1:i;l'i''\JeJf1b?l'U 

A ' , V 

m1:;n:i.1 wr~ 
" 

lj:;~-:iG111mV1t1J 

.rrn:;G111?ie1m?l'U bbf!:; 

G111?i'1J1!Yl b~eJ!Yl 

ftvs?vfemn : ~:5un'Stfml:>t!Zemrkivvmtv ~ 
B~ 

, 'llU~/fl1f.l~tllfl'Vl'l'b'UbB~n 

1.ff~'lfl~ll Lactobacillus 
' 

acidophilus, Bifidobacterium 

bifidum bb'1~ Streptococus 

B'1.:i©.:i 

De Verse M, et al. 2001 

thermophilus 11 Gluck U. and Gebbers 

Lactobacillus-rhamnQsus GG, .iT JO., 2003 

Bifidobacterium species 420, 

Lactobocillus ocidophilus 145 

Bifidobaci"erium BB536 

Laci"obacillus casei strain 

Shirota 

Lactobacillus Strains 

Loctobacillus acidophilus 

Lactobacillus rhamnosus 

GR-1 bbG'I ~ Loctobacillus 

reuteri RC 14 

Ogata T, et al.1997 

Koebnink C, et al . .2003 

f Kontiokari T. 2003 

Elmer GW, et al. 1996 

Reid et al. 2001 

Loctobacillus rhamnosus GG l<a lliomaki M. 2001 

Lactobacillus 'casei Shirota !!Ishikawa H, et al. 2005 

Lactobacillus rhomnosus GG Van Loo J, et al. 2005 

bbf!:; Bifidobacterium onimolis 

subsp. lactis Bb12-

Lactobacillus ~1Wl'U 

Bifidobacterium 

Gionchetti P, et al. 2000 

.l1unn1~bb'Yi'Vl6vrnt~<1n http://www.thaicam.go.th I 73 



-

' 01 Pll~1onc.s : Altcrr>()1ivc Mic.roo9"'1isms ror l/C()/1n 

4.4 'U'Vl'U1'Vl6tleHt L'W-alu 1v~m6ll~~vi1mb~:::~1uu-a:::neiu 
6tleJ.:Jb6ll~~1:'W-a1ufa~n~ei~6tl.fl1'W 

lil~'W'Vl~i:l b611~~ vi1 £J i1u'Vl'U1'Vl;;11r1ru1'Wel191G'l1'\ll Wf~:1Jt11'Vl1'rnr;, ~ tJ1 . " ' 
G'l1:1JTrni;'f .:i bG'l~:IJ #l 1'U G'l~ mw hilrnK b~ tJ.:i'\ll~el ~w el n'W nu "ii~ 'U'Vl~ ~ b"IJ~ ~ ~i1~1191 

' ' 
1~rniJ "a1tJ'l1'Ud°1 b"IJ~ ~ bbm:/'\ll~ el el 'l l°f 'lJ 1~ fl el 'U'1J el 'l bb 'U fl V1 b~ tJ b"IJ~ 6f 1911 mr'U 

G'l1:1J1"aflm~~'U tJ1'u'lJ1.:iG'l:1J~~11iJfi':1J n'U~1.:imtJ 1~ 1 'W~1.:itl"a~ b 'Vl~i1m1tl1 b"IJ~~ 
, 'I 'I 'U , 

'lleNbb 'UflVlb~tJm~ bb~n&ln 1~muw1~ bb 'UflVl b~mb~fl L191rn6/lr;, 1~'VlmtJ'1Ji1~ bbf;l~ 

bb~fl L\9lu16/l~~G'l'VlmtJG'l1tJ~'UITT 'lJ~1'Um~rn'Wmwh 1 ~bll'Ub"l1~~1911 tJ~1tJ16m"a 
' 

~1.:J I boii'U m11~fl11:1J~el'U (heat-killed cell) fl1"aeJ1'U~1tJ1'.:i~~1 fl1"a~1'U 

fl~'Ub~tJ'l (sonicated cell) bll'U~'U bb~~tl11 'lJ'Vl~G'lel'Uf;.J~fl11m~~'Ui1iJfl:IJtl'U 
' " . 

1 'W:IJ'U~tl bdm.11:1J1'U~Ln fl W'UrJ1 f;.J~'1Jel'l bb 'UflVl b~tJb"IJ~~l911 tJG'l1:1J1"afl~'l bG'l~:IJ~1'U 
' 

G'l'llmw 1~mn!K b~ tJ.:in'Wnrn"IJr;,~~iJ~11'1 1:W11"il~ b ll'Wfl11:1JG'l1m1f11 'W m"am~~'W ' . 
JJii~:IJtl'Ubb'U'U 1:W-'111bw1~ (non-specific immune system) 'Liel'ltl'Ufl11&l~b~el hfl 

1 m~uu'Vl1.:ib~'Wmm1 r;,~1~~u Lflb~ml91melr;, 1 'Wb~el~ $11'Wm"abn~m"ab:!Jbb'Vluel 1~~ 

~nel 1Vlbn~:IJ~b~'l !'l~el~"il'Ub'Vltimtl11Vlbb:!Jfl Lfl1W1"il (macrophage) m~un'Ub~el hfl 

1~ bW iJ"a1m1'W1~tJ11 b"IJ~~bb~~/'Vl~elITT'U'lJ1~nelu'llel'lb"IJ~~l'l1tJ'llel.:Jbb~ n L\9lu16/l~~G'l 

'1Ju~~1.:i I boii'U ~1'U'lJ1~flel'U'1Jel'lb"IJ~~bb'UflVlb~tJ bbf;lfl L!'lu16/l~~G'l bbW~'W'Vl11':1J 

(Lactobacillus plantarum) bb~fl L191'U16/l~~G'l bbflG'lb"IJel~ (Lactobacillus gasseri) 

'U1'lG'l1tJ~'U5 G'l1:1J1"aflm~$\''Um"aG'l~1'lG'l1"abfliJ'1J{j~ B'Ubl'lel~'Jfl'U-12 (lnterleukin-12; . ' 
IL-12) b ~eltlfo'lJ1.:i1~'U'Ui1iJfl:1Jtl'U'1Jel'l~1'lfl1tJ 1~ 

' " ' 
b"IJ~~"llel'lbb'UflVlb~tJ L. plantarum G'l1tJ~'U5 L-137 ~flflVh1VlbU'Ub"IJ~~\9l1tJ 

' " 
1~tJm"a 1 Vlm1:1J~el'WG'l.:i G'l1m1f1m~~'W 1 Vlbn~m1G'l~1.:ibb:1Jfl Lfl"a'W11il b~elmv11mtJ 

" ' b~eJ hfl 1~ bb~~~.:im~~'W1 ~b"IJ~~if1:1JG'l1:1J11flf;.J~l91G'l1"aB'Ubl91el~1fl'U-12 (IL-12) 
' 

bb~~G'l1"aB'Ubl91elYJ"ael'Ubbfl:IJ:IJ1 (interferon-Y) 1~ b~elvl1mtJ~'lbb'lJ~n'lJ~eJ:IJ'\ll~el b1'G'l 
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~boif1G'i~1\lfl1tJ1~ (Murosaki et al, 1998) 'U€Jffil1n'd'8\IG11:W1'Hlb'VltitJ1i111~';i~'U'U 
'U 

.niJ~:Wtl'UG1~1\IG11';i ~'Ub~€JYJ';i€J'U b'U~1 (interferon-R) zj\lod1tJU€1\ltl'Ufl1';i~(?)b~€1 
'U ' p 
1oifw)(?11V111]1~ (Maeda et al, 2009) 

'Ll€lmnnd bb uf01V1 b~m61!'1~ mt.18\lod1 tJ'1(?1V1~€Ju €1\ln'U fl1';i?1{1\l 1 th~'U 
vi~mb€l'Ll~'U€1~ A€1 ~:w:w 1'Ll 1n'1u~'U "lltJ(?)B vi~€! bb€l'Ll~'U€1~ 1€1~B (lgE antibody) 

'U 'U 

~~€1'UG1'U€1\1~€1G11';in€1.nfab 'W1 'Ll~1\lmtJ bod'U iJ'U biJ'U '1~€1€1\lbflG1';i(?1€1fl 13J ~\lbbrl 
'U ' ' 

'lJ'U~~1 €11V11';i (€11fl1';ibb ~€11Vl1';iirfl'W'U 1 'Llb~fl 1(?1tJb0'W1~€Jci1\l~\11 'Ub~fl~i1€11tJ 
' 

~1fll1 1 U) (Sashihara et al., 2006) zj\111?1tJ'l.Jn~~1\lfl1tJ-;u~G1{1\lbb€J'W~'U€1~ 
~:w:w 1'Ll1n'1'U~'U "lltJ\?1 ~ (loG) b ~€1~€J'UG1'U€1\l.f1iJ~:wn'U'lJ€1\1~1\lm tJ od1tJv11mtJ 

'U 'U ::> 'U , 

bb'UF1Vlb~t.1 b~G1 b~m1 G11';i'Wm\1\I I bb~l 'LIG1m1~~:Wm';i~€i'UG1'U€1\1~€1~\lbb'l.J'1n'\.J'1€1:W 
~n€1.n:i'.lbb 'W1~n-;u~m~~'U 1 ~G1{1\I loE bU'UG11b'Vl~1~bl11?1mfl1';j'lJ€J\l1 ';jfl.f1:i'.lbb~ 

'U , :::> , 'U 

(allergic diseases) bb'1~Uqj'Vl1~'lJ.f11'W~b~tJ1b~€1\l-;u1n hfl.fJ:i'.lbb~"llil\?1~1\l I 1~ 
.c::i. ..:::.lo' If iJ ~ ~1"' If 

'LI €1 n-;u1 fl'U'Vl'U1'Vl'lJ€1\l-;u'1'U'Vl';itJ b61l'1'1~1 tJm'UG1'lJ.f11'W -;u'1'U'Vl';itJ b61!'1'1~1 tJ 
' ' ' 

8\liJ'\.J';i~ 1tJ"ll'Ll1 'Ufl1';i?i\I bG1~:WFlrum'W'lJ€1\I t:-1~~.nruev1mvn';ibb'1~tJ1 bod'U od1tJ~1?1€11tJ 
' ' 

'lJ€1\lt:-1~~.nruev1~:WG'i1'Ut:-1G1:w'll€1\l-;u~'U'Vl~8';j'\.J bb uu b61!'1~~1 tJ v111 ~~1t.1~€Jfl1';j bnu~ m~n 
' 'U 

bb'1~fl1';j'lJ'UG'i\lt:-1~~.nruev1 G1~1?11n~€Jfl1';ji111'\.Ju~1.nf01'1.J';j~fl€J'Unu1 'Llu-;u-;u'Li'Llm1:w 
' 

Vl'11fl'Vl'11tJ'll€1\l';i'\.J bb'U'Ubb'1~t:-J~~.nru6Vl'1'W';i1u1€J~n:Wmn~'Ll ~\18'11~i1Fl11:wilt.1:w 
'U 

1 'Um';i'\.J';i \I bb~\IGl n"Nru~ n~'Ll bb'1~';iG1"1l1~'ll €1\1 t:-J~~ilru6V11 ~i1Fl11:w'Vlm n'Vlm tJ bb'1~ 
' 

b u'U~~\l'W€1 1-;u'll€1\l~u~1.nf0l:w1n~'U ~\l,f 'U 1 'Llm';i1-ifo~'U'Vl~8b61!'1~~1t.1Vl~€1G'i1'U 
'U ' 

'\.J';i~ fl€J'U'lJ€1\l-;u~'U'Vl~ tl G11:1J1';itiod1tJ1 ~t:-1~~.n ruevi':Wm1:Wf01\1~1 bn'U~fl'N1 bb'1~ ' . 
'll'LIG'i'l 1~~1 t1 ih t1'11?1UqJ'Vl11 'Umru(:,J~m.flruev1 bnl?1 fl1';jb '\.J~ tJ'Ubb '\.J'1\I mru~'\.J';i\I bb~\I 

. ' 
t:-1~~.n ruevi' ~1tJG11';i~G11m';iti b lJ'Um'Vl1';i'lJ€1\l-;u~'U'Vl~tl:W'ili~ 1~Bn~1tJ v111 ~ 

' 
-;u~'U'Vl ~tl b61l'1 ~ m tJ'Vl~€1 ?i1'U'\.J ';j~ fl€J'U'll€1\l-;u ~'U'Vl~tl bu 'LIB m'\.J bb 'U'U'll €1\1fl1';j1 off 

' ' 'U 

'\.J';i~ 1t.1"1ltl-;u1n-;u~'U'Vl~tl ~\Im 'Ll'U1\l'\.J';i~b 'VlP11~';i1:w-;u~'U'Vl~tl b61!'1~mmb'1~G'i1'U 
' ' 

'\.J';i~fl€J'U'll€1\l-;u ~'U'Vl~tlb u'U 1'W';i1u1€J~mod'Ub~mn'Unu-;u~'U'Vl~tl~:W'il1~ 1~Bn~1tJ 
' ' 
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vh 1 vt'1~'W'Vl1tl b61lff~\911 tJV1~ei?i1'Utl'a~flB'U'IJB\!'1~'W'Vl1tl b U'WB mtl bb 'U'U'IJeJ-:i m <;i ti 
' ' " 

tl'a~ btJ'/JtJ'11 fl'1~'W'Vl% ::5'lffi 'W'U1\!U'a~ b 'VlPi 1~'a1:W'1~'W'Vl1tlb61l~~1911 tJ bb~~?i1'Utl'a~neiu 
' ' 

'IJB\!'1~'W'Vl1tlb U'W 1~J1 u fa~n b6li'Ub~ tJ1n'Wn'U'1~'W'Vl1tl~i1~1\91 
' ' 

'11nffi~n~11m "il~'W'Vl~m 'V'l';i 1u1e:i~n ilm1~JG11ri'ru b~ tJ1oilei'l nu:w'W'loJtl . ., . 
~\l'Vl1\l\91 'a\! bb~ ~'Vl1\l ilei:w bb~~ cJ\liJtl'a~ btJ'1l'Ll:w1 nm tJ~B~\lil~l\91 bb~fl1'a~ '1~ 1~m 
zj\l b ~J 1 u bel~fl~~ i11_h~~'VlB.fl1~ '1~~B\lilfl1'arl\9lb~Bfl bb~~~fl'loJ1Aru?f:WtJ~'IJB\l 

' 
fl1'abU'W 1~J1 u fa~n~~ ::S\!'1~ 1~?11tJ~'W6~ilm1:wtJ~ei\9lJ1 mb~~iltJ<;j~~'Vl5m~ • 
1 'Wm'a?i\lb?t~:w?t'IJrn~lru~'GlA b\9ltJcJ\!61:w~'W5nutl'1~tJ~1\l 6'] :w1nmtJ~~e:i\lf11i1\l~\l 

' " I 

b6lJ'U bb Vl~\l~:W1'1JB\!'1~'W'Vl1tJ1~'a 1 'lJ fa~ fl fn1:W?f1:1J1'ati 1 'Ufl1'a b'1~ru ?f .fl11~~ ' ., 
b Vl:IJ1~?f:W 1 'Wm~'lJ1'U fl1'at:-l~ \91 1'111:W?f1:1J1'ati 1 'W fl1'at:-J~\91bB'U161ltl'IJB\!'1~'W'Vl1tl 

' 
1~J1 u fa~n 'a~ CJ~ nm~ b V1:1J1~?f:w 1 um'aVl:W'm ~ei 1 Vf'1~'W'Vl~tJ1~J1u1ei~ m'1~ru ' ., 
iltJ~:w1ru?f\l?f\9lbb~~t:-1~ \91?11'a?!1ri'ru~~ei\lfl1'a bU'W~'W ~\l~'U 1 'Wfl1'a'1~tl11~J1u1ei~n " . ., 
m 1-ifl 'UJUbb 'U'lJ 1\9lA'J'aiJA11:W~A11:W boV11'1b~tnn'lJ'1~'U'Vl~tlbb'1~t:-!~\91Jlru6Vlb ~'a 1'lJ1ei&\n 

" " ' 
b U'Ueitl1\l~ b~B A11i1tlm.J\91Jl tJ bb'1 ~ 1~tl'a~~'Vl5m~ 1 'Wm'a?i\l b?f~:W ?f 'IJm~?f\l?f\91 

' " ' 
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Probiotics for pediatric gastrointestinal diseases 

s.1 1·v'f·a1u1e:i~nnu'a~'U'U'V11{1b~'Wm'Vl1'a1m~n 
(Probiotics for pediatric gastrointestinal tract) 

1 'U';i~uuvi1-:i b~'UenV11';i'lJeJ-:J:1.J'U'l'f~'1~ih1~'UVl~tlenP1mi ci zj-:i\l~'UVl~tl 
q 'I \I q 

b V1~1dcnPi'tiei ci~rA'11~ b~ mbr;i~rA'11fil Vlru b ll'U~1'U 1 Vlru zj-:i 1 'WrA'11~b~ ntJw neiu 
'\J ., ., 

fi1tJ'<il~'Uvi~tlbll'U~1'U1'U'W''UlK1m61Jr;i~ ii~-:i\l~'Uvi~tl'IJi'.J(Yl~nei hr1 bbf;1 ~'1Ji'.J(Y1~1il 
' ' 

rieihflVl~mU'U\l~'UVl~tl'IJi'.J(YI~ fiei bb'UflVJb~tJ fl~:l.l Lactobacil/us zj-!lbb'UflVJb~tJ 
' ' 

n~:1.Jd?11m';iti"111 ti'\Jei-:i n'Um1~envi1';ib ll'U'W11\11n b~eiriei 1 "jfl e-.J~\91?11';i~ii~vi~ 
~1'U:l.J~ b~-:i bbf;1~e-.J~\911 m:W'Wlfi ~1'U 1 'U~11fil V1rutJ';i~neiufi1 ti\l~'Uvi~tl b ll'U~1'U1'U ., ' 
lK1'U 1 b61Jf;1~';i1&Jn-:i~~'UV1~tl~~ fiei bb'UflVJb~ti~61l,.rn1 'Ufl1';icieitienV!1';ibbr;i~ii 
tJ"a~ 1ti'1ltl~ei~'lJm'W b61i'U r;i(Y1~ 1fl11iibll'U m(YI - ~1-:i (~1 pH) 'llmrA'11fil Vlt\Jzj-:i 

'll,.rn 1 'Wm';iv11mti~~'Uvi~tlriei hfl bbr;i~t'J-:i'll1m~:1.Jm';iuu~1'lJei-:irA'11iM (peristalsis) 

1fi (Lipski, 2006) 

bdeivi1';ineici1 'Ufl"j"jfl:l.J1"j(Y11\J~ t'J-:i1ilii\l~'UVl~tl1 'UrA'11~ bb~\l~ 1fi-ru 
'\J ' 

\l~'UVl~ tl fl~-!! bb "j fl bd el flf;j eJ(YI ~1'UV11-!!'lleJ-!!flf;1eJ(Yl'lJeJ-!l:l.J1';i(Y11 V!Gl'-!!\11 mr'U n\l~ 1fifo 
' 
~~'UV1~tl\11flfl\)fl"j"j:l.J~1-!I 1 b'll'U fl1'jfl'Uel1Vl1';i fl1"j~:l.J'U:l.J\11fl:l.J1"j(Y11 fl1';iVl1tJh 

I I iJ I 

fl1';i~:l.l~?lfl'U~-!lbb1(YliKeJ:l.JVJ~~'UVl~tlt!'UeJ~ (Heyman et al.,2000) 61i-:i~~'UV1~tl 

~M-rrnr'Um\lii~-:i\l~'Uvi~tl~~ bbf;1~ 1ii~ ~-:id~'Ueicinuu\l~ti~1'1 6) ~ b~ti1-ilei-:i 
' '\J I 

~-:iu\l~ tJ\11 n b~ei bbr;i~u\l~ ti\11n~1 b~n beJ-:J bbr;i~ 1 mb~r;i~'ll1-:im ti'llei-:i b~ fl\l~'W'U 
' 

'/JtJ(Yl'lJeJ-!l\l~'UVl~tl~1-:i 6) b(YI tiiifl1"j~fl'l'J1fl~:l.J'lJeJ-!I bb 'UflVJ b~tJ 1 'WeJ\l\11';i~'lJeJ-!I b~fl 
'I I 'I , 

zj-!l bbU-:i1fibU'U 4 ';i~tJ~ ~-:id (Mackie et al., 1999) 
.cl 

'i::&::'VJ 1 'll1-!!bb';iflV!Gl'-:Jflf;jeJ(YI bbf;1~ 'll1-:i 1-2 ~tJ(Y11~bb';ifl 
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l 

1::&::.ff 2 
,,,; 

1::&::n 3 
,,,; 

1::&::YJ 4 

frvs?vfemn : vtsun'S<ilmbtirentrk8:f'Vll?l'V CT{j 

6111~ 1 Vl'W:U'U\91'f'il1 nm~me:itl1~ b~ m 
' 

-d1~b~:U 1 VleJ1Vl1~ 
-d1~Vl6l'~Vltl1'W:U zj~"il~'\"l'U"il~'W'Vl~t.J1 'W'Vl1~ b~'WeJ1Vl1~ 

' 
b Vl~ eJ 'W~1 w;u 

'U v 

1::&::.ff 1 -d1~bb~nVli:l~ri6"leJ1?1bb6"1~-d1~ 1-2 ~tJ1?11tfa~neJ"il"il1~~'llm 
' 

b~ n~11'1-ru'W:um~m bbG"l~ eJ"il "il 1~~ b~ n~l\91~\J'W:U'll~ iJ m1:u bb\91 n ~h~ n'W ?t~tJ11'1 
' ' 

~~\911~1~Vl 5.1 

~nn.J.ff 5.1 n1~b'lJ~t.JUbVlt.J'UeJ"il"il1~~'lleJ~b~n~11'1-ru'W:U"il1nm~l?11 (Breast 
' 

milk) nu eJ"il"il1~~'1JeJ~b~n~1\'l-ru'W:U'll~ (Formula milk) 1'W~~t.J~~ 1 (Mackie 
' 

RI. 1999 beJn?f1~eJ1~~~Vl:lJ1t.Jb6"l'lJ 21) 

ri1fl11lJlU'U rm1-~1\I 
'1JB\l~b'Vl1 (meconium) 

l'i1f11 ·1:i:i~1'll'i'n8 I E'.h 

(mV) 

"""' ~ r:::l ' 
'lJ'U(i)'lJ'i:J\l'ilG'l'U'VlW 

' ~'ViULt11''U~ 1-3 

'lJ-n(i)'lJe:J<!'il~'W'Vl~EJ 
' ~'Vi'U 1'W1'u~ 4-r 

~ d"I i/IV 

~~~1':i~'lJB.:lbl1ln'VI bl1l'dU'W3J 

~.1f)1J'l':i\111 . 

(Breast milk) 

6.5-7.0 

faVi 0-1: + 17'5 

l'W~ 2 : - 113 

E. coli, streptococci 

(mmru 108-1010 cFu 

~BCl'il'ill'i:; 1 n1lJ) 

~~~Ta~'lJB.:lb~n~1~1'.iutJ11'll.:i 
(Formula milk) 

i.'l'ln11ri11'111mtlt1 fl'i(i) -~ 1 ,1 'lle:i,1 
'/, . 
:Ub'Vl11m~nm~fot1lJ'il1fllJ1'ivn 

b~m'.fo rJ V1~-:i'il1mTt1ri1fl11:1-JlU'U 
fl'i(i)-~1\1 'i):;G'l(i)G'l\lbllt1 6.5 - 1.0 

b'Vl lJB'\.11l'W flU'lJB\lb~ fl~1\i\'fo'l.J:U 
'il1fllJ1'i(i)1 

~ifidobacteril'.Jm, Cl~strid- 11 lvtlJB'W~1JflU'lJB\lb~~~~~'W:i:J 
1t1m, Bactero1des (thm1.1J 'il1fllJ'l'ili11 

108-1010 CFU 

~e:i .ei'il'ill ·W 1 fl~l!J~ 
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BB 'P'fl~1onc,s : Al1crr>t#ivc Mic.roo9~r>isms fiJr ffw/1n 

. 
~7J'NW 5.1 (~€1) 

nh~1.'HilVl1t.J'lleM · .. 
Wt.J:::'VI 1 

'V13.J/Y£'VI~ 

" ~I/QI 
eHJ1i117~'11eJ.:Jb~n'VI b~"a'U'IJ·i.J • 

1i11ni.i1-a~1 

(Breast mitk) 

d ~tlQ.I 
il1il1il17~'11el.:ibf!n'Vl ·~~'ii'U'l.li.J'll.:i 

CFormula milk) 

o 4 "'' 1 '"' . Id • I 'il1'W'l'l:J'1JeM~'1'WIVJ'itJ :W:Wf11'Hu'1t.J:J.mu'1~ 

Clostridium, Baderoides, 

E. coli, streptococci 

'1~'1~ ('iJ~'W'Vl°1~bvt~TdblJ'W 
~~'W'Vl°1~vfbJ~l 

- ri1 Eh bll'Uu1n (+) 't1:JJWDv :iJbb'Ul"l'illb~tJ~l9i'tJ-:irn~tJtJfl68b"il'Ll 
(aerobic bacteria) 

- ri1 Eh bll'Ll~'U (- ) 't1:JJWDv :iJbb'Ul"l'illb~tJ~hJl9i'tJ-:irn~tJ€lfl68b"il'Ll 
(anaerobic bacteria) 

- ~b'Vl1 (meconium) flv "' 
ff'il "il1~~ 1"11'-:i bb ~ fl?l\9\'lJ tl-:J'Vl1~fl 

q q 

""' flv - CFU Colony forming unit 
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t 

frvs?vfomn : ~~im"StlmC:Jt~entrkzv-vmrv rij 

1::m~a 2 "1h'l1vt'WlJUm"il1n:i..ndt9lTtiti1'lb~m B"il"il1d~61.Jem~n~1191 
' ' 

fo'WlJ"il1n:i..nd\911 i1m1lJ bbl?ln~1\l"il1neJ"il"il1d~61.JeJ'lb~n~119i'fo'WlJ6ll\l ~\lbb?lt9l'l 1 'W 
' 

1?11d1\l 5.2 

~'111\/it 5.2 n1dbtl~tJUbVltJUeJ"il"il1d~61.JeJ\l b·~ n~11911'U'WlJ"il1n:lJ1d\911 (Breast 
' ., .. .J1 ,,., 1 .J 

milk) nUeJ"il"il1d~61.JeJ\lb\9ln'Vl t9ldU'WlJ'll\l (Formula milk) 'Wd~tl~Vl 2 (Mackie 
' 

RI. 1999 beJn?l1d-51'lB\!VllJ1m~61.J 21) 

~n~ru::B"il"il1-a:: 
' 

,_,. ~ ~ 6'.:J 
'll'Ul1l~~'U'VlW'Vl'WtJ 

'llil111m1111'lll1t1'j ::LV1t1 
d 

(VFA) 'Vl'WtJ 

.. .d1 ,,., 
~lillil"l'a::6!JB~~~n'VI ~'a'U'Wll 

lil1nm-a~1 

(Breast milk) 

hhb~'llJ1f1 b'Vl~tl'Wb'Wtlbb~'l 
~b'Vl~tl'lb~ff) 

y.jtJb~'U 1 ~€) 

Bifidoboc.terium 

acetic, butyric, propionic 

acid 

.. .d1 ,,., 
~lillil1'a::"!JB~b~n'VI ~'a'U'lUJ"!l~ 

(Formula milk) 

~ I .<::l ..,:.! 
bb'1J'lf111 lJf)~'Ubb'j'l 

Clostridium, Bocteroides, 

E. coli, streptococci, 

Bifidobocterium 

1::v::it 3 -d1\l b~lJ 1 Vf mV11d mdb~lJ 1 Vf mV11db U'W?l1bVll?l1w;u~vh1 Vf 
' OJ 

"il~'Wvi~tl~~u 1 'WeJ"il"il1d~btl~tJ'Wbb 'IJ~'l 1 tJ "il~'Wvi~tl~~u 1 'WeJ"il"il1d~61.JeJ\lb~nvtl~-ru'WlJ 
q q , , 

"il1n:lJ1d\911"il~fl6l1tJn'WnU61.JeJ\lb~nvtl~-ru'WlJ'll\l AB ~UbbUflVi~tJ Clostridium, E. coli, 

streptococci 1 'W~1'W1'W~~\lfl6l1tJflUd~tJ~~ 1 'WeJn"il1n~~'li1~1'W1'W61.JeJ\l bb UflVib~tJ 
~ .d . ~. d.::i. .1'12.1 . 1 . . . . _....... 

'll'W\9leJ'W 1 e:inVlb~lJ6ll'W ~lbbn Bacteroides, Peptococcus, Peptostreptococcus 

. " 
-+------ -'i::v::f!i-4--d1\!V1~-:ivici1'UlJ d~t::1~i1eJ"il"il1~~61.Jmvi1dnih1~'Wvi~tlA6l1tJilt1 

' ' 
~Vlaj b\9lCJ"il~iJn1db~lJ-~\9lmlJ1t1.161.JeJ\l~~'WVl~tl'IJ1'.i\91~1\l 1 fl6l1tJflU1'W~Vlaj nzjlJ 

"il~'WVl~tl~mlJ1rub~~ 1~bbri Bocteroides, anaerobic cocci, B!fidobacterium 
' " bb~~ Lactobacilli ?i1'UbbUflVlb~tJ E. coli i1~1'W1'W~\9l~\l 'WeJn"i11ni1~'li1"il~'WVl~tl 

' 
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~ Pfl~IOT/v!!> : Altcrr>1#ivc Mic.roo9~r>i5Y>l5 ror Hwlth 

~:iJu~mruA\l~hJ~1\ln\11~bbn Streptococcus, Clostridium 1'w';i~tJ~diif11 
Eh = -348 mV bb?l~\1111'LI~11~f1e:i'Woir1\lbU'LI?l.f111~~"il1n~e:ie:in"8b'<il'LI anaerobic 

condition 

vtr;i'\l'<il1 m~m~m u~~'LI'Vl~~1 'LI'Vl1\I b~'Wmvt1';i"1Jt1\I b~n'<il~ilr;ln~ru~ AG\1tJnu ~ 
6/JeJ\10 m1) zj\l~~'LI'Vl~un~:wvt~n 1 ~bU'WbbUAVib~tJ1 'LI~1l~~~u1~mm';imbtJn 
1~b'U'LI 3 n~:w1m1) 1 fie:i 

' 
1. n~:WbbUAVib~~JVie.J~l?lm~mm~n 

' 
2. n~:wbb uAVib~tJ~1il~t1\ln1';it1t1n"8b'<il'LI 

' ' ' ' 
3. n~:wbbuAVib~tJVl~el\ln1';it11'.ln"8b'<il'LI Gil\lbb?l~\l';i1tJr;'l~b~tJ~~\11?11';i1\IVi 5.3 

' 

WJ'J'Nn 5.3 '<il~'LI'Vl~un~:wvt~n 1 ~bU'lJ bb'UAVlb~tJ1'LIG111~ (Mitsuoka T. 2000 
' . ' 

bt1n?l1';ieJ1\IB\lvtmmr;:i 61J 25) 

I r.::liet ~ .c\ 

m'l:IJbb'lJfl'Vlb'H.l'VINf;l\il 

n';i',lilbbg'lf1~n (lactic 

acid bacteria ) 

mfa.Jbb'Uf1Vib'iu~1:i.J~el'lf11';i' 
' BBf1"1iblil'U 

(anaerobic bacteria) 

Bacteroidaceae 

I iCt .ct .d IJ 

n m.1 bb 'Ufl'VI b ';jt:J'Vl\ileHm <J • 
ernn"liblil'I..! 

(aerobic bacteria) 

Enterobaderiaceae iLactobacillus 

Bifidobacterium 

Streptococcus 

Anaerobic curve drods Staphylococcus 

Eubacterium 

Peptococcaceae 

Veillonella 

lvlegasphaera 

Corynebaderium 

Bacillus 

Pseudomonas 

Yeasts 

i- ~ .Gemmig.er.: ·· ~ 

Clostridium 

Treponema 
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fws?vfe5in : v~unwmbt~emfkzv'Vml'V lt1 

bb 'UflVJb~l'.lmi:u1 uVJ1~bb'UflVib~l'.l:u ~~ b lJmb 'Uf1Vl b~tJ'lJ<j~1ih~1161 ~u 1til 
' ~~bb~bb'jnbn~"il'Ll~~1tJmvmJ zj~iJm1:uV1mnV1mtJ'IJeJ~'llil~mtJtilf'U6bb~~tl~mru 

'U ., ' 

1 'Llbb~~~'Uf1f1~Vl~€1'1i'N€11tJ bb~~ b lJ'Ubb 'Uf1Vi b~tJ~iJm1:utl~ei~.iltJ bb~~ b lJ'UU';l~ 1tJ'lltJ 
q ' 

I < 
~€16'f'IJJl1~'1JeJ~:IJ'U~tJ 

' ' 
';J1tJ~~bBtJ~mtJtilf'U5'1Jei~ bb 'Uf1Vlb~tJn~:u 1uffi~bb'Uf1Vlb~tJ:u1 'Llei"ilwn~'IJm 

' ' ' 
:u'4~m'Ll1tJ~1~ 1 bb6'1~~~~~1'j1~~ s.4 

. ' 
.cl q q .:::;:,{ 1 

W1'i'J.J'VI 5.4 m1:ut1'1JeJ~n1'j~'lJ~'j~nmb'Uf1Vlb';JtJ Bifi. dobacteria 'UeJ"il"iJ1'j~ 
'U q 

'IJeJ~ll'4~rn'Ll1tJ~1~ 1 (Mitsuoka T. 2000 beJn?f1';JeJ1~8~V1mm~'IJ 25) 

., ' 
6111awuot1ei..:i~.1::ru1 

' 'U 

bb'Uflfit~EI 
Bifidobacteria 

8. bifidum 

8. infantis 

8. breve 

8. longum 

8. adolescentis group 

8. adolescentis 

8. pseudolor1gum 

8. dentium 

ICcatenuratum 

V111n 

(infants): 
(52)* 

12 

32 

13 

19 

15 

. Jl ~· J · t~n ,~ Vl'!J ~~..:iein~ . 

(children) (ad'l!.llts) (Elderly,~ 

(28) ' (.42) (18) 
- ·- ~ 

11 

1 

27 6 

67 27 

'V/3111Yl'VI~ : * f1ei'<\\'1'U1'U~b'1!1~1:um'j~n~1 
9 'U 
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~ P1l~IOTl~S : Al1crr>t:>fivc Mic.roo9tN"isms f'or H~l1h 

~ d ~I ' b v "il1flt:.J~fl1~1"1fl~1'1JB\l Mitsuoka b:WBu 'V'L?l . 2543 'VfU11 'UltJV11~fl 

bb uriVib~tJ 1 uYJ1~ bb uriVib~tJ:W i?l1tJ'it'U5 8. inFantis "il~~umn~i?l~ ~a-:i~-:im~a 
q 'l' q 

mtJ'il'U5 8. longum b~avi1~rn~u b(9)blJ'Ub~fl "il~~ul?l1tJ'il'U5'1Ja\lbb'Uf1Vlb~tJ1um~-
' q 

bb uriVi b~tJ:W b VliJB'U 1 'W0 Vlqj Li'W~B~'Ui?l1tJ'il'U~ 8. longum mn~~~ ~m~-:im 
"" ., ' f18i?l1tJ~'Uq 8. bifidum 

1 mh~ b vi?i1 vi tJ r:ib~ tJ'W 1~~1:wnui!n1~tJ"il1ntJ~~ b vi?i&u'U ~lb i'.l'Um~ 
" v q 

~1~1"il-ui'.l~ bb~~mmru'IJa-:i bb uri'Vlb~tJ 1 um~ bb uri'Vlb~tJ:w 1 'Wa"il"il1~~'1Ja-:i bbilbb~~~n 
q " 

'<il1m'U 120 ~ b'U~~Vll1\lD ~.?1. 2553 bb~~ ~.?1. 2554 (in submission) ~'Ul1 
" 

'<il1'U1mb uriVi b~tJ 1 uYJ1~ bb uriVib~tJ:w 1 'WB"il"il1~~'1Ja-:i bbiliJri11:w~:w'il'Wfinu'<il1m'W 
q 

bb uri'Vlb~tJ 1 um~ bb uri'Vlb~tJ:w 1 'WB"il"il1~~'1Ja-:ivi1~n~na~1-:iiJi!m=11flru Li'W~a bbil~iJ 
q " v 

'<il1m'UbburiV1b~tJ 1um~bburi'Vlb~tJ:w1 'Uvi1-:ib~'UmV11~~mn r;1-:it:.J~ 1 Vlvi1~n~ri~a~ii 
lil1m'UbburiV1~tJ 1 um~bb uriV1~tJ:w~mn~1tJ 'Uan"iJ1neiJ-:i~uBn~1tJ11 vi1~n~bn~ 
"il1mbil™1ri~a~ 1~tJ15~1V1m (cesarean section) "il~~'Ubb'Uf1Vl~tJ 1um~bb'Uf1Vl~tJ:W 
1'Wa"iJ"iJ1~~1 'Wmmru~uatJn11 vi1~n~bn~"il1rnbil~v11ri~a~ 1~tJ15un~ 'Uan"iJ1ne 

q 

b 'U~fl~1~fo'U:W bbil ~'U bb 'Ul b U:IJ'IJB\l fl1~fl8~1'1J8\lU~~"ll1fl1bb 'Uf1Vl b~tJ fl~:IJ~~ 
" q 

Vl~an~:w 1 uWl~bburi'Vlb~tJ:w 1 'Wa"il"il1~~vi1~n"il'W~-:imtJ 1 b~a'U 1 'Wmmru~mnn11 
q q q 

1'Wvi1~n~1~~u'U:w-u-:iBn~1tJ 

1 um~ bb uri'Vlb~tJ:w:il~ b ll'W"il~'WVl~~~iJm1:w~1flru~1V1~uvi1~n b ~a-:i"il1 n 
q v 

iJt:.J~~Bfl1~vl1\l1'U'IJ8\lb~B'UV11\lb~'U81Vl1~ bb~~fl1~DB\ln'Ufl1~bn~.fl11~fllJbb-li 
q " 

1~ma~1~m1~~'Ubb-ti (allersic dermatitis) (Kukkonen et. al. 2007) bb~~ b 'U 

u"iJ"iJD'UiJ-:i~u11btl'U"il~'Uvi~~~ri11:w~:w'it'U5nutJ~~-u1m"il~'Uvi~m'Uvi1-:ib~'UmV11~ 
... 'I 'I 

m~m 16m~ri~a~ 16m~1 Vl'W:IJbb~~i?lm~ bbl~~a:wvi1~n 
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ftvs?vfemn : 'il~un"S'ilmt,,1!SfJntrlezvvmw ~ 

5.2 m-a1-ifh-.-a1u 1e:i~n1'1J b~n 
(Uses of Probiotics in Pediatrics) 

m'Hn~ 1 ';im~'U'UV11\I b~'U enV11';iV1~e:i fl1';ibn~rrnw~~tl fl~1'W';j~'LJ'UVl1\1 

b~'UeJ1V11';i1 m~fl m~1bn~1~1inflmnm11bV1\9l b"ll'W fl1';i1~-rrni ~'Wvi~t1~hl~ 
' ' 

Vl~m~e:ine:i bri m1~ 1:iJ?t~~~'lJe:i\l"iJ~'Uvi~ t1~~n'U"iJ~'Uvi~t1m:iJ~ ri11~'Ufl'V'J~m 
' ' ' 

'lJ e:i\l ';i ~'U'UniJ fl~ n'U b u'U ~'U-b m~'U'U vi1\I b~'U enV11';iV1~e:iri11~~~tl fl ~1 'U ';j ~'U'U 
'tJ ' 

Vl1\lb~'UeJ1V11';i~?f1m';it19/'J'U 1 'Wb~fl 1~bbrl fl11~ VleJ\I b~t.JVl~ffVleJ\1~1\1 (Diarrhea 

disorder) VleJ\l~fl (Constipation) m1~~~tlfl~'lleJ\l';i~'U'IJVl1\lb~'UeJ1V11';i (Digestive 

problems) bri~1 Hibb '\J ';i'\J';il'U (I BS/Irritable Bowel Syndrome) fl~~ bri~ilfl1';i 
eJflb?f'U'lJeJ\IV11\lb~'UeJ1V11';i (IBD/lnflammatory Bowel Disease) 

b 9/'J ';i 1'U1e:i~flil'UVl'U1Vl~eJ~'llm-w 1 'W'Vlm t.1 1 ~1'\.J ~\1~1~ fl~11m bb61'1 

1 'W'UVl~ 4 ~l'U 1 'W'UV1.Q'"il~fl~11~\lfl1';i1m 'V'J';i1'UbeJ~fl1 'W briW'U'UVl1\lb~'UeJ1V11 ';i 
V1~e:im1~~~tl fl~1 'W';i~'U'UV11\I b~'UeJ1V11';i 1~ t.1 bu'V'J1~m1~Vf e:i\I b~t.J bb~~n11 ~ 
,, 

VleJ\le.Jfl 
'tJ 

s2.1 nn!m'V'rslvfo~n !unn:;neNti'lv 

VleJ\lb~t.J (diarrhea) ~e:i fl1';i~1t.Jb'Vl6nbU'UJ.i~bb~ 3 ri~iru1tl1'U 24 o/h~\I 
VJ~e:i bU'U~m~e:i~m fl fl11 1 ri~\11'1.J 24 'li'11m (?ftl19/'J';i, 2012) m1~VleJ\lb~t.1 

'tJ 

bbU\11~bU'U 2 "Uil~ f1e:i m1~Vfe:i\lb~m5t.1'U'V'J~'Ubb~~m1~Vfe:i\l b~mtie:i\lm"il1fl 
fl1 ';j 1.if t.11tl5:U1'U~ 

1) fl11~VleJ\lb~ t.JbU t.J'U'V'J~'U (acute infectious diarrhea) 

1 fl11~VleJ\lb~m5t.1'U'V'J~'U (acute infectious diarrhea) "il~ilenm';iVleJ\lb~t.J 

I 

bn~~'Ue:i~1\lbut.1'U'V'J~'U bb~~~n"iJ~mt.1mt.11'U 1-2 G1tJ~1Vi m1~vre:i\lb~m5t.1'U'V'J~'U 
~bn~~'U 1 'W'\J';i~ b vi \311 Vlt.J~flilm bVl\91~1'\.J 1 V1rum"il1rn~mb 'Ul°lVl b~t.J b"ll'U Escherichia 

' " .., ' ' coli 'U1\l?f1t.J'V'J'Uq b"U'U Enterotoxigenic E. coli, Vibrio cholera, Shigella spp., 
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~ Pll~1onc,5 : Altcrr>t;.tivc Mic.roo9~riisms f'Or H~ltJ> 

Salmonella spp., Clostridium difficile blJ'U~'U ?i1'UUeltJ:lJT'il1nb~elb-r?f b'li'U 

Rotavirus, Enteric adenovirus bbr;'l~'l/m15'u1\l'Ui!~ (?ftn'\"11, 2012) bbf;l~fl11~Vlel\lb?ftJ 

di!n'l"l'U 1 m~rnbr;i~~?f\ltl1tJ 1~tJ~'Utl'UD"il~tJ~1\l 6') b'li'Ll 'Vl11n~~:JJ'U:JJ:1J11~1'<\J~iJ 
'U'U ci I 

Bifidobacteria zj\lblJ'U~~'U'Vl~EJ~~ mnn11'Vl11n~1il1~~:JJ'U:JJ:JJ11m'Vl~el~:JJ 
'U:JJ'lJl~ bbf;l~'Vl11n~1iJ1~~:JJ'U:JJ:JJ11~1'<\J~iJ'U'Ll~"il~'U'Vl~EJ:JJ1nn11'Vl11n~~:JJ'U:JJ 

' 
:lJ11~111:lJ~\l~~'U'Vl~EJ~1iJ~~ltJ b'li'U Clostridium spp. (McFarland, 2000b) 

m1~VJel\lb~tJ1m~niln'l"lu1'U'll1,rn1~ 6 b~el'U ~\l 2 tJ ~1nm1~~b~elb-r?1b\911 
bU'U?il'U 1 Vll:D (Kullen and Bettler, 2005) bbf;l~b~el b-r?f b\911'<\J~'Vh1 Vf bi1~m1~ ., 

Vlel\lb~tJbb'U'Uci1mlJm!1 (watery diarrhea) "il~1iliJ~n'Vl~Bb~el~tl'U 

m1-rmn~G11ri'11J ~el m1bbm'Vm1~m1'lJ1~i?1bbr;i~ bn~mb11~tJm11 Vi 
~\li?1\911r;ibn~md (ORS/Oral Rehydration salts) ?i1'Um11 vttJTu5:zi1'U~bbr;i~ 
mbbnVJel\lb~tJ~'U m"il"il~ 1iliJri11:JJ"iJ1b lJ'UVl~eliJri11:JJ'<il1blJ'U 1 'Ll'U1\lmru b'li'U 

i'Jm m1VJel\l b~tJeltl1\l1'U bb 1 \l ci1 tJ b Vlm b lJ'Ui?1~'li'Llri~1tJi?1"1J11.U11ilri111~-ru 
' ' 

mt15~1'U~ (?fm'l"l1, 2012) 

m 11m '1"111 u bel~nil b lJ'UBn'Vl1\l b~eln'Vl~\l~iJu'Vlu1'Vl1 'LlmTuel\ln'Ubbr;i ~ 
-rmnm1~VJel\lb~m5tJu'l"lr;l'Ll1 m~n zj\l 1 '1"111 u bel~n"il~iJ?t:JJu~ ~el 1um'Um1 

b~:JJ"iJ1'U1 'U'lJel\l'<\J ~ 'U'Vl~EJ~1il~ (Colonization resistance) zj\l"il ~ i'Jnr;i1nm1 
' 

1u m'Lln11b ~:JJ"iJ1'U1'U'lJel\l"il ~ 'U'Vl~ 8 bb\91 n~1\l n'Ll 1 tl.ff 'Uel ti nu'U'Ll~Vl~ el?f1 tJ~'U5 
' 'IJ ' 

'lJel\l~ ~ 'U'Vl~ EJ 81Vl11 bbf;l ~D'<\J~tJ~'U I 'lJel\lb~n (McFarland, 2000b) ~\lbb?f~\l 
"" 1 d 11 tJ(;'l~ b el tJ~ 'U\91111\l'Vl 5.5 
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frvs?vfe§in : vGSim'SVmbtlZentflelfVll71'V rij 

W7'i'Na 5.5 n~ 1nfl1';i';i'UffJ'Wn1'H~:lJliJ1'Ud'U'1J8'1'<il~'UVl~tJ.ffilJm\iltJ b ~';i 1 u fa~n • 
(\il\ilbbtJa~l''il1n McFarland LV.2000b b8n6'!1';ieJ1'1B'1Vl:lJ1tJb~'1J 22 bb~~ Ohland 

CL and MacNaughton WK. 2010 b8n6'!1';ieJ1'1B'1Vl:lJ1tJb~'1J 26) 

~1'i'lll°ieie..iilwnru<tlvl ~1t1~1 -u~eivlhl~ 
~ II u ' .!( d.. II d " u .!( d.. " .. .!( d ' '1 na bn (mechanism) mt1EJ1·:wt1t1'Vl\Jl bnf.l1'!.lt1·:mrn'tft1'Vl\Jlbba1 'lll'itlb'tft1'Vlnt1 b'ii'l 

1'lliie..ia~m~eivlhl~ ~ei-n~fo rr =:.::::::.: n _ 
?1~1~?111iru~~b:fft1 - bb'Ul'lViL°i8 - Bacteriocins - bb'Ul'lViL58 

Lactobacillus - Reuterin Salmonella, 

- LL'Ul'lVib58 Shigella 

vJ1b~?!mmL111lii'v:U - Lb'Ul'lViL58 ~1 - N ~lllsi'ru<tJvlL'\'.h.Jn'l\11 n1r -LL'Ul'lViL58 

1ilb'lll:w1 ~?!:u I Lactobacillus - mvi1'll)j''U?f18~'U ' Escherichia coli 

- LL'Ul'lVib58 11 ,, - LL'Ul'lVib58 

B!fidoba:;,,terium I I Salmonella 

mJ~mvt11vt~ti?111 - bb'Ul'lViL5EJ - Monomeric glucose - LL'Ul'lViL58 

~~ ~'U'!Jtl ~tlT\1111 Escherichia coli Clostridium 

?!lf.l~'U~ F-18 difficile 

1'Uffl'Un1 1 Ln1~~\Jl - 8?11'1 Saccharo- - bti 'U1'1fii (enzyme) - LL'Ul'lViL58 

mr~cl11'1'llti~~~'U'Vl% myces boulardii W?!l'i" Saccharomyces Clostridium 

vflil~ - LL'Ul'lVib58 Escheri- boulardii difficile 

chia coli ?118~1..I~ ?!~1~ bti'U1'1fii Protease) - LL'Ul'lViL58 

'lil nti~~ enterotoxigenic 

Escherichia coli 

m~~m~'U'UJJil~:unu LL'Ul'lVik58 - - ·""" ~ . - vt~ lmmunoglobulin Lb'Ul'lViL58 

Lactobacillus A (lg A) Clostridium 

- ,,u-m11 lfftctt 

B!fidobacterium : - b-r?th\Jl1 

- fl?tl'i Saccharo- (Rotavirus) 

myces boulardii 

ihunm·mvfl'1V\111~b~vn http://www.thaicam.go.th I 93 



~ Pll~IOTIC,~ : Alterr>"tive Mic.roo9t»"isms ror ll~ltn 

v1mr1'i'Nii 5.5 m11nm'a'a'Um't.m1'ab ~ii"i\'1'U1'U'IJB'l''il~'UV!~u~1ll~ 
' 

iJ 5 n611n~~1rl'qi ~-:rd 

1. 1~'a1 u bB~fl?f1ill'atl?f~1'1?f1'aEJ'U~'lb~B boU'U bb'UflVib~tJ Ladobacillus ,, 
ti Q.I Q.I .at al ..::.,! at 

?f'a1'1?f1'a bacteriocin illtJ'UtJ'lbb'Ufl'Vlb'atJ Salmonella bb61~ bb'Ufl'Vlb'atJ Shigella 

2. 1~'a1 u fa~nvi'11~?fmmn~~Bii1llb vtm~?fii~Bfl1'ab~~f;l!'IJB'lb~B 
boU'U bb'UflVib~tJ Lactobacillus bb61~bb'UflVib~tJ B!fidobacterium ?f~1-:im~1'll~'U 

?f1ti~'Uzj-:im~dvi'11 ~m1mll'Ll m~ -1?11-:i 61~61-:i vh1~?f1m'at18'u~-:ib~B1v1 boU'U 
.at .at q .at ~I ti 

bb'Ufl'Vlb'atJ Escherichia coli bb'Ufl'Vlb'atJ Salmonella bu'UIPl'U 

3. 1 ~'a1'UbB~fl1 UbbV'l81Vl1'aVl~B?f1'a~'l~'U'IJB'IB1Vl1'a'IJB'lb~B~1ll~ 
I .:;:::,! ..:;;:ii I d W:a. 

b'll'U bb'Ufl'Vlb'atJ Clostridium difficile tlflbbtJ'181Vl1'a61l'lflflB Monomeriglucose 
" 

v\'11 ~bb'UflVib~tJ Clostridium difficile iJ"i\'1'U1'U61~61'1 

4. fa'a1'U1B~mum'Ufl1'abfl1~~~e.J11-:i~h 1~'llB'l~~'U'Vl~u~1iJ~ boU'U 
' 

~?f~ Saccharomyces boulardii ?f~1'1bB'U161l~ Protease v\'1mti~1~'\J'IJB'l?f1'a'W~ 

A bb61~ B ~BV~b61l61~~11~ zj'l?f1'a'W~dbU'U?f1'a'W~'llB'lbb'UflVib~tJ Clostridium 
" 

difficile 

5. 1~'a1ufa~nm~~'U'a~'U'UfliJri'iin'U boU'U bb'UflVib~tJ Lactobacillus 
' " ' m~~'U'a~'U'UfliJri'iin'Ll1~iJm'avt~-:i lmmunoolobulin A (lg A) zj-:iv\'1vtih~ 

q 'U , ::> 

UB'I fl'U fl 1'a~~ b~B~ b~B'U'IJB'l 'a~'U'U'Vl 1'1 b~'UB1Vl1'abb61~'a~'U'U'Vl1'1 b~'UVl1 tJ h 
' 
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ftvs?vfomn : v~un~ml:Jt!Zentfle8/'V.fl11'V ~ 

mn~a s.6 ~1eici1-:i'a1~N1ub~mnuVJ~61JeNm'a 1-ift Y.J'a 1u1ei~n 1 um1~Vfei-:ib~ti 
bUtJ'UY.J~'U~bn\il~'U 1 m~n 

'llU\il I mll-W'u~ 
b'Yl'lk'Wiei~n 

mmru UVl'IJ1'Vl 

bb'Uf'lVib~tJ Escherichia coli tFhnru 1-3 ml l'itrJ'l..I -rm;1m1~Vfern~v 

?11tJ~'l..lcr Nissle -1917 (EcN) L\i'ltJ 1 ml iiLL'Uf'lViL~tJ 
' 

(Henker J et al.,2007) 108 b~61~ 

Lb'\Jf'lYl~tJ Ladobacillus " tl~mru i.2x1010 " 61\i'l'J~v~n611'llei~m~Ln\i'lenm'J 
rhamnosus 3 t'11tJ~'l..lcr~ei II ,, 

!U d..:::i1 JI OJ 

' 
CFU l'ieif'l-r~ 'VIB~L~tJ'Vlllt'l1b'Vl11llJ1'il'1 flL'lleJ1'J'J?t 

5731/1, 5731/2 Lb61~ 5731/3 U 1 '11'1..161~ 2 f')~~ . h1111 (rotavirus) 

(Szymanski et al.,2006) 
j1_ 

bb'Uf'lViL~tJ Lactobacillus tl~mru 1010 fa1;1m1~VfeML~v~1:w11iliimLVll1l 
paracasei t'11tJ~'Wq STl 1 CFU 11iei1'1..1 lJ1'il1m~eib-r?t1'J\ll1 (rotavirus) 

(Sarker et al.,2005) ii -'-- __ __::_ ___ " ~ ,, ~ bL'Uf'lViL~tJ Bifi~obacterium II , II 61\i'l'J~tJ~L1611'llel~fl1'JL,fl\i'l'Vl8~b tJ 

lactis ?!1tJ~'l..I~ BB-12 Lb61~ · - · . LL61~61\i'lf'l11:Wffi'Wfl1'JtntJ 
LL'Uf'lViL~tJ Lactobacillus 

reuteri mvWt.i~ ATCC 55730 

(Weizman et al.,2005) 
- _..,, ____ ..,_.._ .. ---...,,._. _ _, ~I 

LL'Uf'lVib~tJ Bifidobacterium 61\i'IB~fl1'lrufl1'JLn\i'lfl11~Vlel~L~tJ . 
lactis 1.'11l'J~'l..lq BB-12 LL61~ 

.. J. -.I..'~ -- bb61~61\i1L1-r?11'Jl1l1~~ei~'Vi'IJ1 'U 

LL'Uf'lViL~l'J Streptococcus " -~--~---:'::-:-::::::--;:o-;:;.. B'il'il1'J~'llel~b\i'lfl . 
thermophilus t'!1tJWu~ TH-4 

(Saavedra et al.,1994) 

bL'Uf'lViL~l'J Lactobacillus tl~mru 1010 Lb';_~ 1012 
11 61\i'IWV~nm'llei~m'JLn \i'\Vfei~L~tJ 

rhamnosus GG 

~I 
CFU l'ieif'l-r~ II bb'IJ'Uci1mll'l..li11 (watery diarrhea) ,, 

(Basu et al., 2009) 1'1..161~ 2 f')-r~ I~ bb61~61\i'lf'l11:Wffi'WflWLJ'Uci1tJ 
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~ P1l~1onc-s : Alterr>t>tive Mic.roo9t>riisms ror Hwltn 

~ 
+---

vln~rJ'i'J{/a 5.6 -:U~b~'Ul1 b'V'l"a1ufa&ln~'U'Vl'U1'VllJ1fllJ1tJb~tJ1fl'U 
fl11~VlB..:Jb~tJ 1 tlb~fl ~..:J61~J~tJ~bd611'lJB..:Jfl1'jbn~Vi'B..:ib~tJ 61~rl11:1Jm 'tJfl1'jci1tJ 

v..::.. ( .<:::t. 2.1q Q.) 21 q 

61~B'U\?1fl1 'jf11fl1'jbfl~.fl11~'\ll B..:J b?ltJ bb61~J fl~1.fl 11 ~'VlB..:J b?ltJ 
' 

1 w-a1 u fa&in u1..:i?11tJ~'U6b v11i1'Ll~?11mJt161~w u~ nm'l.la..:imJbn~ 
' 

VlB..:Jb~tJ 1~mu'W1~bb'Ur1Vib~tJ Lactobacillus rhamnosus GG zj.,:i~tJJ~~'Vl5fl1'W 
mfl~?I~ ~..:iii'Er..:i~'Uacinutl~mruffi ~~1u 1~u-:u~~tJJ~~'Vl5m'W~..:i~'Ubda 1-M 

' " 
1<W-a1u1ei&intl~:1J1rumflfll1 101° CFU (colony forming unit) ~Bl'U bbr;:t~~ 

UJ~~'Vl5m'Wmfl~~~~Bfl11~VlB..:Jb~tJbb'U'Uci1mlJ'Ut11 (watery diarrhea) zj.,:i 

~?11b'Vl\?1?i1'U1 'Vlrum-:u1flb-r?i1 J\?11 bb~1~ABtJ 1~v.J61~Bfl11~VJB..:Jb~mb 'U'UJ'Ubb'j..:J ' ., ' v ' 
"" "" ( "" "'"" ':il1flfl1'j\?1~b'l!B invasive bacterial diarrhea) 61J..:J:IJ61fl~ru~B-:U':il1'j~'Vl611tJbb'U'U 

' 
b'ti'U ci1mU'Ut11 ~:IJfl'Vl~m~B~ (Szajewska et al., 2006) 

" 
2) m1~VJB..:Jb~mtia..:im-:u1flfl1'j1-1i'mu5~1'U~ (antibiotic associated 

diarrhea) 

1 'Ll'Vl1..:J b~'Ue:J1'\il1'j'l.JB..:J~J'U~tl-:u~~-:U~'U'Vl~tl B ci b U'U"il1'Ll1'U:IJ1 fl 'U 1..:J'lf'Ll ~ 
' ' " 

1 Vll.h~ btJ'lf'Ll1 'U~1'U~1..:J 1 1 'Ll~1'U~b~tJ1oLJB..:Jfl'lJ'j~'lJ'U'Vl1..:Jb~'Ue:J1'Vl1'j b'tf'U 'tf1tJ 

cimJ?l1'je:J1'\il1J (Surawicz, 2003) bb61~'ti1tJUflUB..:J'Vl1..:Jb~'Ue:J1'Vl1'j':iJ1flb~BriB bri 

~1..:J 1 (McFarland, 2006) 

fJ1'1Ji]"l11'1.J~ (antibiotic) bU'UtJ1~1'Ub~B~~'U'Vl~tl~1~~'Vl~BriB bri 

b'tit! b~Bbb'UflVib~tJ b~B b-r?I bU'U~'U bda 1~fou1u5~1'U~boLJ1~~1..:imtJ m-:u~ 
BBflq'Vl~~B~1'Ub~B~~'U'Vl~tl~nB bmY'Ll 1 l11mBBflq'Vl~1~bQ'W1~b-:U1~ -:U..:Jfl'U 

v ' ' 

b~BVirfo briaci1..:ib~m b'ti'U mllff~1'U~bb'U'UBBflq'Vl6m1..:i (broad spectrum) 

\ 
I 

-+----
~ .:! iJ .<:::t. q !fdq .d il .<:::t. 21 0 61 i.J .<:::t. .:::ii 6' 

mne;i:i~~~ el B t=lO.V].§.~-'.:l'WiJG'l'W.'\ll~ t':.l.'\ll~.'\lle:J t':.I 'W.'\ll-'.:l ..:Jb~'WB.'.:J'Vl.'.:J~ ~.'.;J tJ-'VFlb-'Vl·':ilfcl'W'Vl~-ti----Q"I -t 'ti , 

~ ~ b 'Vl~1tl~"il1'Ll1 'U61~61..:izj..:ie:n-:u?i..:iv.m ~..:itlw btJ'lftJ'lJB..:J-:U~'Ll'Vl~tl~~~B J~'U'U'Vl1..:J 
' 

b~tle:J1'\il1'j'l.JB..:J:IJ'U~tl b'ti'Ll ~fl1'jbU~tJ'UbbU61..:Jfl1'jciBtJe:l1'Vl1J ~~b~BnB bri 1~ 
' 

~1 tJ~'Ll b~ tJ?l:iJ ~r;:i'l.la..:i-:u~'U'Vl~ u1 'UJ~uu'\111..:i b~'Ue:nV11 J zj.,:i e:n-:u?i..:i v.i61 ~am Ju-ru 
' ' 
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frvs?vfomn : y!Sun"Stfml:J11$enirkll!vmrv BtJ 

b u~tJ'WJliJA'w1'W~1'1 rn u ~1 u 1 'W~d~ ~ b 'Ll'W fl1Jbfl(;]YleN b~tJ~1ofl1J1-if mu n:il1'W~ 
'IJ ' ~ 

(antibiotic associated diarrhea) zj'liJo~~:WmrnJYleN b~tJbfl(;l~'WVlr;l'I 1~·'hJtJ1 
u5:ii1'W~ 2 - 8 ~U(;l1~ 

fl1Jbfl(;]Yle:J'I b~tJ~10fl1J 1-ifmu5:ii1'U~ (antibiotic associated diarrhea) 

~'Liei~nu-U~~CJVlmtJeici1'l 1~bbfi mun:ii1'LI~bbuueieio~vito11'l (broad spectrum) 

b-d'LI tJ1 cephalosporins tJ1 clindamycin bU'LI~'LI 'Lie:J0~1odcJ''l~'Litl'UD~~tJ 
~10~1~lJ1 mei'I J1:JJt°i'lmfl1JD1tJ bbr;t~fl1J~:JJ~m~eiriei bfl 1 'LI b'lvw1u1r;i 

'IJ • 

(McFarland, 2006) fl1Jbfl(;]Yle:J'lb~tJ~1ornJ1-ifmu5:ii1'LI~ (antibiotic associated 

diarrhea) ilmn(;l~1m~mb'UflYJb~tJ Clostridium d!fficile ~tJozjei bJfll1 Clostridium 

difficile-associated diarrhea zj'lb~eidbU'Lib~e:J~Vl'LI~e:J?l.flJ'l"lbbd(;l~e:J:JJt°i'I 401'LI 

(Schroeder, 2005) fl1J~(;lb~e:J Clostridium difficile 'We:J0~10~~vh 1 Vlbfl(;]Jl11~ 
Yiei'lb~mb~1cJ''lbn(;lmrnJ~'LI I ~o b-d'LI mmJU1(;1Yle:J'I :WHf mb~tJ'LI b~ei 
e:J1Vl1J bbr;t~€11~bfl(;lr;\'11~eYm?l'U~10tJ1U5:ii1'LI~ (pseudomembranous colitis) . 

(Poutanen and Simon, 2004) 

nT'lJffls7UV.:JvvnlfJu 2 wifv (Bergogne-Be 're 'zin, 2000; Schroeder, 

2oosJ lr/fun' 

1. fl1J-ro't!-1m1~Yiei-:i b~ u~:W m fl1Jb~ o'Llei tJt°i'IU1'LIOm'I b ~ei'l~1 o 

1., •I "" "' "" !:"1 ?11b Vl~fl1J 'UtJ1 u£)'U1'LI~ (antibiotic associated diarrhea) fle:J fl1Jbb0 b'IJ.fl11~ 

fl1J'IJ1{;li11bbGi~ bo~mb ~ m~~~:WrnJVl~(;lmu5:ii1'LI~~v'h 1 Vlbfl(;]Yle:J'I b~tJ Vl~ei 
bU~tJ'LibU'LitJ1tJ5:ii1'LI~~1~'Lim:Wv'h 1 Vlbfl(;]Yle:J'I b~tJ b-d'LI quinolones, metronidazole 

~I ., 
bbr;t~ t etracyclines k-u'LI~'LI 

' ' .., 
2. fl1J-rm~1m1~Yiei-:ib~tJYl:WmrnJJ'LibbJ'lb'Llei'l~1ombVl~ b~e:Jbb'UflYJb~tJ 

' ' 
Clostidium d!fficile (Clostidium difficile-associated diarrhea) Ae:J fl1J1Vfm 

.J ~I "" 1 ., metronidazole •1J'lbu'LIVl1'1br;teJObbJ0 'Wfl1JJO'l~1 
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'< 

BB Pfl~1onc,.~ : Alterr>t#ive Mic.roo9tJ11"isms ror llet!lltn 

f11"a 1m ~ca 1LJ1B~nn b llu5nvn~ b~Bfl~~~~iJ'UVl'U1Vl 1 tif11"aUB~tltibb~~ 
~fl'et1.fl11~VlB~b~!'J"il1flf11"al-1l't.nLJi]~-m~ (antibiotic associated diarrhea) mi~ ., 
b~Bbb'UflVib~!'J Clostidium d!fftcile (Clostidium d!fftcile-associated diarrhea) 

zj~:u~iJn~ 1n~~d (Parker et al., 2009) 

1. 61i1EJ l Vlb~B:U~t!Vl~6~~~f11"ab:U~rub~'U h1 b ~:lJ:l.l1fl~ti 
' v 

2. oV{?16/J11~f11"abf11~~(?16/JeJ~b~BnB hfl~e.J'Ll~(;\'11?f 
3. e.i~1?1r:nca~"1i1mr'U~~mcab:u~~b~u 11?16/JB~b~BnB hfl b"1iu e.i~l?lm(?l 

1 'lnJ'l.16'11 !'J~ti (short-chain fatty acid) zj~b Ut16'11ca~v'i11 VlA1fl11:!Jb llu fl"a{?l - ~1~ 
(A1 pH) 1u(;\'11?f~(?l~~ bb~1v111Vf6'lm1~bb1(?1~B:iJ1~b~:l.l1~6'l:iJ~Bf11"ab:U~~b~'U11?1 

6/JB~b~BnB hfl 

4. e.J~\?l?l1"a~"1i1rnl'1~(?16'11"a~'et~b~BnB hfl6'1~1~~ti b"1iti e.J~\?lbBU161fii 
' ., 

protease :iJ1"1i1rnl'1~(?1 6'11"a~'et A bbr;t~ B Vi6'1~1~:U1flb~B Clostridium d!fftcile 

5. m~~t!Jl~fl:!Jtlti"IJB~~1~f11!'J v111Vf~1~f11!'JUB~nu ~B~1tibbr;'t~rl1~(?1 
' '\I ' 

b~B hfl~boli1~~1~f11!'J 1~~~~~ti 
'\I 
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fws?vfomn : vl5un~mbt1remrkzvvml'Y ~ 

(P}'11'1'3~ 5. 7 ~1ei~1,:i';i1t.1-:11'Ub~mn'IJ~r;t"1JeNfl1';i 1-ifl 'V'l';i 1'IJ1ei~n 1 'Um1~Vi'ei-:ib~t.1 
·~nflfl1';i1-ffmtJ5~h'U~ (antibiotic associated diarrhea) 1m~fl 

t1d ti I 

e;j'l'lb'IJ1'j'UJ 

nTjAn~1~~v 

~'l'l'im~na1~ 6 b~at1 
i'i~ 10 tJ ~'il1bllt1~a~ 
1~fo mtl!)~bt1:! 

(Vanderhoof, 1999) 

'IJlJ\il/a1vw'Uq II m111ru I 
1vfilu1a~n 1'U 

UVflnL~EJ Lactobacillus 1-2' 1010 

rhamnosus flWwuef GG CFU 

'U'l'l'U1VI 

iililn1'ibnlilm1:!Vfa~bal'.J 

'il1nni'i 1.ff l'.J1t15:t11t1:! 

b~amnni'i~lilb~a~11tl 

M'lm~nml'l 1-36 b~at1 bb'\JflVlb1l'l 

~'11btlt1~a~l~fol'.J1 Ladobacillus rhamnosus 

1' 1010 cFu I~ iililm'ibnlilmri:!Vfa~bal'.J 
'il1nn1'i 1'iiti1tl~:t11t1:! 1 t1 

bHl'W1'\J1i11~ blilVbil'W1:! 

m1:!Vf a~bal'.J~bfi1il'il1n 
'111~ei'm"1u'il1n b1"1hll11 

t15:tJ'lt1:! "111'.J~'U~ GG 

(Szajewska, 2001) 

(rotavirus gastroenteritis) 

"u " .. ~ JI ~ 
~ 1mliln'Vll'llilb'U8V11~blilt1 bb'\JflVlb1l'.J 1-4 107 CFU 1rn!f1bbii:!i1a~nt1ni'ibi'ilil 

'11111'.J L'il'1'lt1'Ut1 (upper Clostridium butyricum m1:!Vfa~bal'.J 'il1nni'i1-ff 
' respiratory tract infection) 11 mt15:t11w~ 

Vl1m llt1'111~ei'm"1u 
(gastroenteritis) (Seki, 2003) 

~u:~b~na~ 1-36 b~at1 U bbuAV1b1l'l 6' 109 cFu I' i1a~nt1ni?bi'ilil~~1:!Vi'mbal'.J 
ffilil'l'UV1tl!]:t1'lt1:! Lodobacillus acidophilus ii I 'il1nn1'i L'UV'lU!)'U'ltl:! 

(Jirapinyo, 2002) U ttil:J Biftdabaderium inf antis 

~u1m~n~'il1btlt1~a~ bb '\JflVlb1V Lactobacillus 5.s' 108 CFU i1a~nt1ni'ibnlilm1:JVfa~bav 

1~fov1tl~:t11t1:! sporogenes bbi1:Jil11'11i1 + 250 mg 'il1nn1'iloUV1tJ5:tJ1t1:! 

(Larosa, 2003) fructo-oligosaccharide FOS 

~u1m~nml'l 6-36 b~at1 1

1 
bb'UflVlb1l'l 1' 10' cFu •· i1a~nt1ni'ibi'ililm1:!Vfa~bal'.J 

'U, vou c:..~ i 
1 ~ II v <=>. 

mlil'i'UV1U!):tJ'lti:J Ii Bifidobaderium ladis Ufl:J 'il1nn1'il'UV1U!J:t1'lti:! 

(Correa, 2005) Streptococcus thermophilus 
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,J "' .., ; '\' 1 '\' "' d1?1'1 .'1 .., ., ""' (P}'J'i'J\l'VI 5.8 6/J'Ul?l/6'!1tJ'W'Ll5'1.leJ-:Jb'W';l 'UbeJ\9lnVl 61.lb'Un1';lue:i-:in'Llm1~vie:i-:ib?ltJ 
' 

·~nnm';l1-il'mtln~1'U~ (antibiotic associated diarrhea) (11i'l?lbbtl~-:i'<il1n Surawicz 

CM. 2009 beJn6'\1';JeJ1-:J~-:JVl:l..J1tJb~'1.I 34) 

"' ., d 'l ~ I 'l "' 'lJ'WW1/f;l1t:JW:WiJ,'lJeJ.:i.b W'.i b 'l.!I bwl'ln 
' 

bb'\Jf1Vlb1EJ Lactobacillus rhamnosus GG 

~{;'fl') Saccharomyces boulardii 

bb'\Jf1Vlb1EJ Lactobacillus acidophilus 

bb'\Jf1Vlb1EJ Lactobacillus bulgaricus 

bb'Uf1Vlb1EJ Lactobacillus acidophilus 

bb'\Jf1Vlb1EJ Lactobacillus casei 

bb'\Jf1Vlb1EJ Lactobacillus casei 

bb'\Jf1Vlb1EJ Lactobacillus bulgaricus 

bb'Uf1Vlb1EJ Streptococcus thermophilus - - -
bb'UflVlk~EJ B!fidobacterium lactis 

bk'Uf1Vlb1EJ Streptococcus thermo.phi/us 
-...... -.~ ... -..... -.... ~~~~ ---,··-------·-· ---·---·----·--·-----·----. 

bb'Uf1Vlb1EJ B!fidobacterium longum 

bb'UflVJb1EJ Clostridium ·butyricum 

bb'UflVlb~EJ Enterococcus faecium 

qq .:::rl ({ 

'M3./1Yl'M(PJ : bb'UflVlb';JtJ Ladobacillus rhamnosus GG bb~~tJ?l\91 Saccharomyces 
9 

boulardii b U'U 1~';)1u1e:i~n~:i1V1i;i'nro1'U~~~?!ffJ1:i1tl';l~~Vl6m'W~ 'Un1';JUeJ-:Jn'Ll 
"' ' 

m1~Vfe:i-:ib~tJ '<il1nm';l1-il'mun~1'U~ 
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frvs?vfomn : vl5un"Svimt.:Jtl$vrnfkzvvmrv ~ 

s.2.2 nn!mw1lvfo~n!un7wYfeF1t;Jn 

VlB-:J~fl (constipation) AB fl1"Jci1tJff'il\!1'J~tlBtJflrJ1 3 fl~-:J~B~tJ~n~ 
'U ' 

B\l\!1"J~iJr;rfl~f11~ bb~-:J b tJ'WnmJ ~B-:J 1 oUbb'J-:J b U-:J 1 'Wfl1"Jci1tJB\l\!1W bbf;1~B1\l~~fl 
' ' 'U 

ci1tJB\l\!1'J~ hJ?l~ ci1tJ~1U1fl Vl~B b~'lJ'LJru~ci1tJB\l\!1'J~ (Leuno et al., 2011) 
q q q ::> 

,f)J'J~VJB-:J~fl b tJ'LIJl11~Vl~-:J~'W'lJ 1~UBtJ 1 m~fl b~tJ 1 'Wb~fl bb~(;l~ltJ\l~il 
'U 

m1:wffi 'Wfl1"Jci1 tJB\l\!1"J~tJfl~~bb~fl~1-:in'LI 1~m~fl'Vl1"JflmtJ 1 b~B'LI \l~ci1tJ 
' ' I I W:vd .J ~IQJ d W: e:d/d 

fl\l\!1"J~'lJmm11b~mtJB'LI 1 bQr;itJ 3.3 m-:i~m'LI b:Wm~flm~b'W:W'LJ'Wb"JBtJ 1 
f111:wffi'Wm"Jci1tJB\l\!1"J~\l~r;i~r;i-:i b~m~flmtJ 4 ll\l~ci1tJB\l\!1"J~bu~tJ 1 fl~-:i 

' ' ' 
~Bl'LI (Osatakul et al., 1995) 

nn~Yfvvt:Jn~tnf!efu!w~niJvmwmml'I llfun' 
v ' 

1 . .f111~Vf B-:i~fl~ilm1:w~~tJfl~'LJB-:J"J~'lJ'lJ'Vl1-:ib~'WmV11"J b'1i'LI b~fl~il 
'U 

"J'Vl11"JVIUfl~~tJ fl~ v 

2 . .f111~VfB-:i~fl~ilm1:w~~tJfl~'LIBm~'lJ'lJ'Vl1-:Jb~'WmV11"J b'1i'LI b~fl~il 
'U 

B1fl1'J'Vl1-:J~~ Vl~B 1~-rrnm'1i'LI tl1fl~:W anticholinergics 

3 . .f111~VJB-:J~fl~1~ilm1:w~~tJfl~'LJB\l"J~'lJ'lJ1~ 1 'W'lJ111m~fl~il 
mm"JVfB-:i~fl b~B-r-:i~\lbb~bn~ilflil?11 b V1~:w1\!1flf111:w~~tJfl~'LJB-:i~11?1 bb~ci1'LI 1 V!ru 

'U ' " 

'LJB\l b~ fl~ilm fl1'JVJB-:J~ fl ii fl 1~ilm1:w~~tJfl~'LJB-:J'J~'lJ'lJ 1~ 1 (Loen ing-Baucke, 

1993) bb~B1fl1'J"VlB\l~flB1\lbfl~~'LI\!1fltJ\l~tJ'LJB-'.1~1b~flbB-:J b'1i'LI fl~'LIB\l\!1'J~ 
'U ' 

~:wi11tf BtJ -r'lJu"J~'Vl1'WmV11"J~ilmfl 1tJtf B tJ 1~BB fl rhr;r-:im tJ 1~ boli1VfB'li111 VI 
bU'Wtlfl~ buu~'LI 

" v v ....... 61 ~ ~ ·a I Q./ ~ t 1 ' .., 
, fl1 'J':i fl~1 .fl11 ~ 'Vltl>l ~ill1.lb®_D_ft.1-'J.UOJ'J"-1.J_'J°1J.'l"l t] \!l m _"J:!Lb 'lil.L :WBJ'J" fl6'J'\.J __ _ 

B\l\!1'J~ ~:wi11mfl~'LI B~1-:JtlBtJ 1.5 ~~'J~Bl'LI -r'lJtJ"J~'Vl1'LIB1V11"J~ilfl1fl 1tJ?l-:J 
' 'U 

b'li'LI ~fl ~r;i 1iJ19h-:J 1 BBflrl1r;r-:Jfl1tJ bbf;1~fld 'J~flci1tlfl\l\!1'J~ 1 Vl~~lb?l:WB 'LIBfl\!1fl'd 

m\!1oUtJ1'J~'lJ1tJ~1:W~1tJ 1~bbn tJ1'J~'lJ1tJfl~:W osmotic laxative b'li'LI tJ1'J~'lJ1tJ 
' 
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"'"' 1 bbilfl'Wb"IJCJiJ (milk of magnesia) CJ11:::'U1CJbb~fl~ ~?I (Lactulose) CJ11:::u1CJ 

polyethylene glycol (PEG) bll'W~'W Vl~eJ€!1"iJ"il:::1'n~1.n11:::Vi'ei.:i~n(il1CJfl11' 

?11'W'Vl111 (enema) fl1(il (?liJ61J1CJ, 2012) 

m11m 'V'l11 u bei&lnnb ll'WBn'Vl1.:ib~ein'Vl~.:i~iJ'U'Vl'U1'\fl 1 'Um1uei.:in'Wbb~::: 
., ., 1~4 .c::::it1vd/ 
1n~1m1:::'VleJ'lt:.Jfl 'WbVlfl "ll'l"il:::iin~ flVl'l'W 

" 
1. 1'V'l11'U1ei~n"iJ:::cieimG1'W1CJm'Vl11 v111Vimmruei"il"il11:::b~~ (stool 

' 
bulk) v111 Vf ci1 CJeJ"il"il11:::~1CJ~'W 'WeJfl"il1fldb~'W 1CJ€!1Vl11~'1vl11 Vl"il~'W'Vl~~~~iJ 

' ' 
fl11b"il~ru b&l'U 1~ b ~iJ~'WBn(il1CJ b~eJ"il~'W'Vl~~~~Vl~ei 1'V'l11'U1ei&lni1~1'W1'Wb~iJ~'W 

v ' 

n"iJ:::cJeim~'W 1CJ€!1'\ll11b~il~'W v111 VftJ~mrueJ"iJ"il11:::b~iJ~'W ~1eicJ1.:i 1'V'l11'U1ei&ln 
' ,, 

nzjii-U ~ei bb'UflVlb~CJ B!fidobocterium (Emmanuel et al., 2009) 

2. bb 'UflVlb~CJ Bif'idobocterium ~eiCJ1'W~11~"iJ:::cJeimb~fl~1~?1 (lactulose) 
V' " " 

zj.:ibll'WCJ11:::'U1CJ~1 vtb~ei1'n~1m1:::Vi'ei.:it:.Jfl bb~Tvh 1vtbb~fl~1~?1 (lactulose) 
" " 

nm m ll'W 1ii b~ nm~n ., "il1n'1'W"il:::V1V1t11b.LJ'1Vl1~1v\'11 Vfi1tJ~m~1'lJei.:iei"il"iJ11::: 
ci I 'U , 

b~il~'W v\'11Vfci1CJ~"il"il11:::~1CJ~'W (Harish and Varghese, 2006) 

'Wein"iJ1nd~.:ii1~1eicJ1.:i11CJ.:i1'W?1u'U?1'W'Wm11m 'V'l11u1ei&ln 1 'Wm11'n~1 
' 

m1:::Vi'ei.:it:.Jn11 1 'Wfl'WVleJ'lt:.Jfl"iJ:::'V'l'Ubb'UflVlb~CJ B!fi. dobocterium bb~::: bb 'UflVl b~CJ 
" " 

Loctobocillus 1'Wtl~mru~1 (Leung et al., 2011) zj.:itJn&lbb'UflVlb~CJ~'l?leJ'ld 
~1CJ1 'W1:::'U'U'Vl1'1b~'Wm'\ll111 'W(il1'W~1.:i 1 b~'W m1cJeim~'W1CJm'\ll11 bll'W~'W 
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{P}'111·:rvi 5.9 ~1mhrrn.1.:i1ubMcnnu~~'Ut1.:irn11'111w11u bei~n 1 um1~Vft1.:i~n 
l/d II I 

e.l'Vlb''!J.1'i'J:W 
" 

n11Rn'l!11%v - -
L~ne:n~ 3-16 ti 
(Tabbers et al., 

2011) 

b~flB1~ 4-12 ti 
(Khodadad and 

Sabbaghian, 

2010) 

'!fiJ~1a1v-WiJq 

lvntute:i~n 
IL----

- LL'UrrvMv Bifidobacterium 

breve 

- bb'Ul'1ViL~V Lactobacillus 

casei 

- bb'Ul'1ViL~V Lactobacillus 

rhamrwsus 

- bL'Ul'1ViL~V Streptococaus 

thermophilus 

- bb'Ul'1ViL~V Bifidobaderium 

breve 

- Lb \IJl'1 1Y1L~V Lactobacillus 

aaidophilus 

- ' bb'Ul'1ViL~V Bifidobacterium 

inf antis 

- 1!1~16'1 fructooligosaccharide 

a ~ I d..,. 

b~flB1Vlil1fl11 - bb'U1'1Ylb'IV LactobaciUus 
' 

10 ti casei rhomnosus, Lcr35 

(Bu et al., 2007) 

mmru I 

11J 

108- 1010CFU 

'IJ 

'U'VIU1'VI 

- 'il1'W11Jl'1~~1'Wn1'1ci1v 
~'il'il1'i~~B~U~1~L~:W~1J 

- 1'111:Wb~~m~B~'UB~fl1'i 
ci1v~'il'il1'i~fl ~fl~ 

- 1'111:W L'WWV1'UB~B<il'il1'i~ 
' v ' 

boW:W'ii1J 

- B1fl1'iU1~VlB~fl~fl~ 

- b~~'UB1fl1 'ioLJ1~b~V~ 

1' 109 cFU II -'il1m'Wl'1f~1t;,ni1ci1v 
~'il'il1'i~boW:W'ii1J 

- 1'111:WL'VIUV1'UB~ff'il'il1'i~ 
' v ' 

b~:W'ii'W 

-· mm1tJ1~·VfB~ hiau1v 

VltMfl~fl~ 

s' 108 CFU - 'il1tn'Wl'1~~1~,r111ci1v 
~'il'il'1'i~ b Vi:w'ii'W 

fl~fl1'i 1'1i'v1a:'l1JYJ-;i11 

fl~L'IJB~'W (glycerin 
I '· e~erna}1~~~~~~~~~-

- ~'il'il11~iim1mL~~ 
UBVfl~ 

.J 
- 1'111:W'1'UB~El1fl1'i 

U1~VlB~fl~fl~ 
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5.3 el1n1';i1:W-W.:ith:::6t.:tfl1il1nm';i1m-w';i1u1ei~n 1 m~n 

f11';j 1m 'V'J';i lu 1B~n 1 'Wb~nl°iB'UoLJ1'1iJri11l!tJm:i~ifo (Michail, 2006) bb~ 

B~1,:ihnmlln8',:iiJ';i1CJ\l1m~CJ1nummd1~'*\ltJ';i:::?l\lri'D'1,:i b'1i'U m"il"il:::i1md 

~~b~Bbb'UflVib~CJVl~m~B';i11'Wm:::bb?lb~B~1til (bacteremia and fungemia) 

1~muvn::: 1 'We'.i~iJm1:::JliJ~1'U'Vl1'U~1 (immunocompromised host) (Herbrecht 
'U 'U 

and Nivoix, 2005; Land et al., 2005) 'UBn"il1ndm"il"il:::i1mmd1~?1U1CJVlB.:t 
VJB\l~~ iJbbn?l1m:::uu'Vl1.:Jb~'WmV11d1~mu'V'J1::: 1 'Wb~n~b~-rutJ';i:::'Vl1tJ1'V'J';i1u1B~n 
bb~B1f11';ib V1~1d "iJ:::r;i~r;i\lVl~ffVnCJ 1 tJV1r;i'.:J"il1n-rutJ';i:::'Vl1'U1'V'J';i1 u fa~ ntJ';i:::mru 

1 mi'l\?ltl (Lipski., 2006) 

"il1nvtl~n~11m 1'V'Jd1u1B~niJm1ll;;11fi'qJb~m-LJ'B.:Jnu 1 ';ifl';i:::'IJ'IJ'Vl1\l b~'U 
mm';i1'Wb~n zj,:i1tJu'Vlffi~bi:itJm1:::ViB'lb~m5CJu'V'Jr;l'U m1:::ViB'lb~CJ"il1nmd1-tim 
tJi]~1tJ::: bbr;i:::m1:::vfo,:i~n 1~CJ'Wu111'W';i1u1B~ni1u'Vl'IJ1'Vl~\l UB\ln'W -rmn bbr;i::: 

m';ib'Vl1B1f11';i6/JB\l hri';i:::'IJ'IJ'Vl1\lb~'WmVl1';ibV1~1d1 m~n 1~111~CJ'Vl1\lm'IVl~B 
'Vl1\leJBll bb~~\l~ 1lll'llb 'V'J ';i 1ufa~n'Vln'llil~"il:::?llm';iti1m~~m btim"il1m.h:::i;'1'Vl6m'W 

' 
61.lei'l 1'Wd1u1B~nm"ili1ri11mb\?ln~1,:intJ~tJnu'lli!~ bbr;i:::mmru6/JB'l 1'V'Jd1u1B~n~1CJ 
f11';i 1-fft 'V'J';i 1 'IJ fa~ nl°iB'WoLJ1.:JiJri11lJtJr;ieJ~JlCJ bb~B1"il'W'IJB1f11 ';i 1~'*\ltJ';i ::: ?l\lrlD1\l 

zj,:immd 1~'*\ltJ';i:::?l\lrl"il1nmd 1m 'W';i 1ufa~n1 'Wb~n,!tJ'Wu11i1ii'B CJ 

l . 
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