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Gut Microbial Influence and Probiotics on Colorectal Cancer

Dae Seong Myung and Young Eun Joo

Department of Internal Medicine, Chonnam National University Medical School, Gwangju, Korea

The human intestinal microbiota is a community of 10%-10" microorganisms that harbor in the intestine and normally participate
in a symbiotic relationship with human. Technical and conceptual advances have enabled rapid progress in characterizing
the taxonomic composition, metabolic capacity and immunomodulatory activity of the human intestinal microbiota. Their collective
genome, defined as microbiome, is estimated to contain =150 times as many genes as 2.85 billion base pair human genome.
The intestinal microbiota and its microbiome form a diverse and complex ecological community that profoundly impact intestinal
homeostasis and disease states. It is becoming increasingly evident that the large and complex bacterial population of the
large intestine plays an important role in colorectal carcinogenesis. Numerous studies show that gut immunity and inflammation
have impact on the development of colorectal cancer. Additionally, bacteria have been linked to colorectal cancer by the
production of toxic and genotoxic bacterial metabolite. In this review, we discuss the multifactorial role of intestinal microbiota
in colorectal cancer and role for probiotics in the prevention of colorectal cancer. (Korean J Gastroenterol 2012;60:275-284)
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(phylum) F2] 5, AFFe] Aol M= 971¢] Zol L=
o FZ 4719 E(Firmicutes, Bacteroidetes, Actinobac-
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teria, Proteobacteria)©] $\+=tl, °|& ZFolA% Firmicutes, = Ay v Eo] kel dhgef 3ke: ks A& Ho
Bacteroidetes7} 60-90%E X} A8t} ? H o] Tn|EAL Z=qlt}

Aoyl g9 ol Ful ndE FezA] EAEd

t}? 2. YU OJYE F2(0] g HYES FE, iAo 27
24 AW Age] ST TaAEolA, Ahwe]  oI7be] ke AFIAIER) Hoke] wel AZolA] wlE)
Ey poso glHHE Sog ol A T Zulg n|ygE = 9H14]48-H(pattern recognition receptor)gt= 1A
of e ASECE” T3 A o Rl ARl B AINE S olBES Q14tlel 1 AS AL A%
uhe} v E F(species)Tt o (strain)of] wHE ARt Ao =, HE4 A FAsE AEHX o wet AL 9
7b et Q7 od w Yo AT} B oA 7Lt 9] toll-like receptor (TLR)$} A2 W9] nod-like receptor
OAE, 450 fAAEA] wet Adlel 1R A E  (NIRE TP
Telo] s el (pattern)& HolA Hrh.** 1 9o 1y vy T dES fAAHo], AlZIARS] A}, AL Al
2 Roli Aol o, oFF, 4k, AN, AEd2, A X34 A2E B o BAe] G Nt AR I
Wol Sf3) oS W=Th o|um Tkt B, Bt 3 AEd 2 954 2USe g Bue] 19 B
A Aol RS A FF= AL, o] W}t F9 Aol 9Uth” Fukata 57 <%t A= oiFY AW
guL ol Uy}l o] 9t} weld G s d2A4 (colitis associated colorectal cancer)®] =& Fd9l azoxy-
RS gAr St 28 4317] Aslo|A] A n]gE e methane/dextran sulfate sodium (AOM/DSS) Z& 4] o
of thet Tl A7E WolRaL Qiet. o] FHollA = it 4 Aot WA AU vidE el AR dide
o ot A vl Relel g mevloleEac] BAE  HolRA EHw, Aol A% Ao} fhske veol g
ATEo] el g e Bzt st < Rojglon, gt dael TLR47F Bads Hol54l
ok Yol A g%t Hiek o] fA i HA T REdl
| 2 APC EdWo] F(Apc™™ mouse) A A FtAteofA
Mo A= AE WAl s0% o4 Fasiih” i
1. DHERtel it Z OjME Fe2|o M3t AOM/IL-10"" mice (IL-10 Zol o3t il 2y 9 of 2
o) Bacteroidese] S77k SFGRIS] WAL AT TR Sojiel Wk Bl AOMO] oIt Y TS ol
wlo] 910 ' lecithinase 24 Clostridium} Lactobacil- Ao A= FtAfefofl Al A=t HoflAl= Fhd Fgo] A
lus7} gt Aol A S7HEo] S-S HolFes ik Sl WAgstA] ekott. o= Ao r AU njEe] i o
o} o2 Ao A Lactobacillus?} Eubacterium aero- Fore] wo] AR A ke Frie AL ARt *® &
faciens®} &7 tjArere] 9FA 7hAQl Talo] ik ® 3t myeloid differentiation factor 88 (MyD88) A1 A4 A

o it 2kato] tiHoll A= Bacteroides, Prevotella7} % o Ato] 9l 1L-10" miceo Al thAAT} jrFere] Hhgo
Aelol vl F7tElo] Ak AEE 71 Fbe] Hu A FAasEe** 122 Apc™ ‘miceo| AE MyD88 &

SRl g I B SR AR Sgenusdl Al B0l 9 Aol e A 2015044.” ol

AN BokE W, ASe 7 SRS AFo] fle T4 + TLR/MyD88 AT HAIAAE 53 v]d&E2] A7} A

S| ¥]3l| Dorea spp., Faecalibacterium spp.2| 5715 K o] dlyol Whlo] ZQ3lths AL Kotk 9o drELe

931, Bacteroides spp.2} Coprococcus spp.2] A4S B £25329] n|AEof st 2l Al(microbial recognition)©] tiAA
ok Ag AL 3

oh ' AT giAeke] 9l Aol viE ok B9 AT ATl WA BHo

ol M= iAol ety WHE 16719 Alet(Bacte- Ok Aol A i et 7 EE(AOM/DSS) 53k
roides, Eubacterium, Bifidobacterium= F3hH3} o2l NOD1 (NLR 9 slih) 238 FH7F 4yt ol v|gjA] o Ay
A At B 6709 Nt (LactobacillusE E$hE & Fo] EolXE AL FHIYL” Akt BYAE A-gBo
ABIGE " olefst AVEL A ]S Fajo] 1A M} AU s TS AANE o, NOD1Z2gE FolAf ¢oF T4y

oot AT T E] S-S HolErt kARt o] He ¥ o] AAEE Koot Fot, WA AEEZFEHS NLR
o] FAyol vho| AgP=x| Ay o] AulE vty 5H/\1 pyrin domain-containing protein 3 (NLRP3) A% = A<
A= Brslx] okt jﬁh:-]] A A A =B gl tfAFel Tero 2 HE Kl oIS 3y P Holx

% AT © 2 NLR domain-containing protein 6 (NLRP6)= thA4<

mEe] APC W] F(Apc™ 'mouse) A o] 4
ZFA

=
g
BollAl iR A A% WAlo] 50% o4 AASATE o] e MALS o Aom At Ao 9o

=
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A AERE TLR®F NLROJ| 3 A52 %530 AUl n|d=
QUAof] et AHZAR] W ASAA AS
Aol 2Aof| Fa3t oS drh= AL HHHT
Z|2L9] 3t A= Enterotoxigenic B. fragilis©|| 9]l -5-1F
o gy oF Aol gigt 71 de Aslgich® Multiple
intestinal neoplasm (Min) F|o|A Enterotoxigenic B. fra-
gilis«= signal transducer and activator of transcription-3
(STAT-3)7} w211 738}A EASIE| X9, nontoxigenic B.
fragilis= STAT7} &3] 2] ¢ho}, tid ol WAYSHA] o
& HolFQt}l. Enterotoxigenic B. fragilis®] 2|3t g4=&
selective T helper type 17 (Tul7)o] 95t EAL 71A] 2 Q)
dow, et = 7}/\]7“% o] A= flolAl AGH

S
§ Adwee] B lank gl A oy ofa o
o WA A uoe] EE molFolet

3. QS Ao Ie2 Okl= HU OJdE F2(9 CHAL

(metabolism) &5

ool dhAell thdt mlAEe] A5 QA8 A%
Ak 4% wkg ol BHIM U1 ATE WA Sue
SEEEAENE TR IR N
Qg 714 % ook
1) S4(toxin)

Enterotoxigenic B. fragilis®] E47} tAet skajol A =
71Ee] 18-S Ho] 2= A3y} et ¥ Enterotoxigenic B.
fragiliso| A E-R|E|= B. fragilis S4= AT Aol Ast
+ 20-kDa zinc-dependent metalloprotease® tumor sup-
pressor protein®l E-cadherin®] £<-& A}=3}9] in vitroo]|
A ool SA3} o) E-S A3t DNAS A3 F43)
= 545 o] W= E coli 755 YUt o] 2Rt A2 el
DNAS] £ARS. 20k HRAIA|Z 4= 9] On1 E. colit E33!
Aol 6%9] T1H S4vtollAl DNA &/FA]7]= DNAseS!
cytolethal distending toxing WA 4= 9t} * w3k I
S A5+9] endotoxin 2-& lipopolysaccharide= Zo]A] th&+
date] BRARS BRI
2) B-glucuronidase

B-glucuronidase= ¢ Aol THE thAEE=EA
7P wol A3t mdolrt. A v|dE Fe & Clostri-
dium (clusters 1V, XIVa, XVI), Bifidobacterium spp.,
BacteroidesS ©]-&3t 40719 A2 T2 H#50f ot Ao
A Clostridium®] 30% % Eo]| A+ B-glucuronidase &4&
H O}, Bifidobacterium spp., Bacteroides spp.oAl=
glucuronidase o] Ho|x] &korr} ®

AU u]AE9 B-glucuronidase?] T thAlete] &
SRoA] o WA M54 S S7HAFIE. B-glucuronidase

j84

0,

R ERDERE

=
[
ool WS

AOMY} oA FARE o, FollAl o
oAz ol AW rlE 799 B-glucu-
ronidase7} 99| ko] Toidhe HojF= Aojt.” o o
Al Aol el a9 EolA tH e B-glucu-
ronidase®] B E7} =228 HojFch Aoyt oAt et
o] B-glucuronidase LA E7F A7F¢le] vl =gkch*
E3t Al53te] B-glucuronidaseo] FEE A 4 g, of
oF Aol et 99 Al5¥o] B-glucuronidase &/ %
A EAEI =

) Azoreductase

Alet9] azoreductaser= ot2A AR oFEE HHEHQ
FE oo g AT A ofx ATt AU WA
Eofl o thAtE= W, B84 ofx fR 7ol &
T o3| EH/\}QE]AO’M | 3 Ao A= microarray S
59 40 oF9 A vjE Tl EACA 1759 nE
Helow * o]% Clostridium per-

r
©

&-J

Wt o K

of

o] azoreductase A4S
fringens, Clostridium clostridioforme, Enterococcus fae-
calis, Ruminococcus obeum, Bifidobacterium adolescen-
tiso] =L azoreductase TS H G ?
4) Nitroreductase

Z A (nitrate)S AW Aw2] nitroreductase©] &J3f o}
A (nitrite) 0 = A E =], ol= Aol 3l oFvlolt of
uto] =9} Agtsto] BFehEAel ;‘(‘E']_ A3} (N-nitro-
so compound)S THE 4 Ut} ¥ Z o4& ATNC
(apparent total nitroso compound) «] ool A ] EH|7} o
ool Zriel weld He U 7S 4 S7keh ¢

WHE HojFi ofgtel 7} olrk® vE|elobe] nitroreduc-

I

nOLﬂ
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Ex
FE A

tasel % E57} G, F iV} UerEe] 44 ofF
71] gﬂ"(’)‘;j—% o}-hZ] D}L} '5‘,9_—,_]’11 Oﬂ q—]oﬂ/ﬂ"‘ 0]‘3_1] 13_1[—04 x]
o}ol

A kot eyt A njA =] fAdRtel et A4 EE

A g7t o ook, ZF2+9] nitroreductase?} E=A4J3Hs}

Z3to] A digt A7} 75 Aok

5) &t MAM(H,S generation)
487 (sulfidogenic) HtE| 2ok 4

AE AE, HE S AV sadE 5‘1ﬂ% =3
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Al G olAek 94 ok B, o

AHoR e ThFAE, §71% BAE SIS B

BRA Agotnn E% Meldom FU Akow A
45

= X}"I’Fa}qﬁ /‘HH, cytochrome oxydase?] €4} butyrate
O]B. quﬂy XJoH /\-1 j]_r,]- DNA Uﬂ 94_ Joy|l= %]\é i’j’
SHROICL Y 3 efeby AToIML, S4 Ao S
T AEA digeto] At ghrtol| A ATt A7kl H
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4 d% &2 old e Z2REA AU vdE Felo Ht
£ WFgsk=A] ot A o S A EREet
t} 3t Lo A= rhodanese isoenzyme?] Z A ofjof <Jst
Bl 0) v g IR o] =R o 7F AubdAl d28 Qo)
I AR qAYE AL S g HoFEgg”

6) Alcohol dehydrogenase

o ZhY u]AE-2 alcohol dehydrogenase (ADH)E &
Wik ofEhS thAS] A EA ADHO] SJ3) acetaldehyde
2 AslE]l= ZAolt}t. Acetaldehyde:=
hydrogenase©]] 23] nicotinamide adenine dinucleotide

(NADH)2} acetate® A}EITH Acetaldehyde= 7;eldt vf
o]—ﬂ X]O]Uil, %_1—3_% AH] _—rl_ﬂoP o]‘:ol— /;]_I,Z_%T- oF,
Aol Ak Qupol T o] ot ¥4 sl o1zt
of|A] /== ADHZ}F Q7] wiizoll, A mlAd=el o) 234
%= ADHS} tiAtate] AadS gjlst= A A gt
Seitz 5°°9] AP AE Bt o] HuloA AL E ace-
taldehyde”} U¥bgEE] HIE| o WSS BAFA &
ok mAgEol A tiAbE acetaldehyde”t g4t AR} FHIE G
< o, cfgete] WS Hol= 5& A7) Qloh o=
ADHE #H|3h= AW vld= Fe7t ol A% oot HAy
off Tojghe HojF= Aolh”
7) EMAMA MXM(reactive oxygen species [ROS] gen-
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8) B-glucosidase

1960t ol AlHeE AfolA, Tt FEO] FolAl=
‘plant glycoside cycasin’'o|gl= & EX4o] kEE ol A
W Fgo] WAEA ekstoy, Tt AHel ol cycasin®]
EUH EH/\]- AHES xlx% Zo]?_ 7‘:]_‘,3_01]}5 Z;o(;:o] Hugmg

UQ

FQeE* o] AL AlHt9] B-glucosidaseo] 2]3f A3
lggge U]/\H%O] HPo} Ux]g] %—/%]_’Q]_oﬂ oga—k_% —frE]-

T
[e] —
H, et HIEHA AOMY| =

Of

2 9Pl AAREE B, J
%8 FoIA PolucidaseS AN B, FPRAol
st

9) O|xtd =&Y HM(secondary bile salt transformation)
]1} g4 (e.g., HU2AlEHAHdeoxycholic acid], &

Z 3 AHlithocholic acid])}2 7a-dehydroxylation &4& 7}
73 C. absonum, C. scindens, C. bifermentans, C. limo-
sum, C. hylemonaeS XE3FSl= Clostridiumd} 72 Z
W14 ol o3 g TEAte R e AHED, 7%
) 45 Boto] ZHEo] GAL AL, AHeLE o
7= HEdol %‘:} LA EUsb 22 o x ] g9
2> Kol A|ZAIARE ]}
o] Whoh 7HeAdS Ik LAl ZdAtoly 444 (hydro-
5}l A2} AEAS F7HA

O

e lo

=t

[e)

=

N Ad odE Fele EH/\} ’Z%%% it
o

& 93

=4 24, ROS S0l tsrel wAlel 9%E wd 4 A8
o

=

g w1y g Z4Hol, : %
A= 249 Aol 1 d8S & Bk oyt ofd A
S A4S o8sto] YAEES HaAZIAY v=E
of 9]t tjAMAHEQ] butyrate, propionate, acetate 52| %
& A& AHMAKshort chain fatty acid)¥} 242 AJSAIEZ
= AYARsEAL, A Hieh AGAS AL, HEA 9
A2 o) o] el A soma ok wae] 9
2 BaAZ 4 Ak
1) B2 A& Il%’ﬂﬂ M

ol &fsto] EplEol A B AR A
% P— AAE 2] B}l butyrate=
B A A A SRE L, ofuAPoR o] §Hr}. Clos-
tridium cluster XIV, IVE =2 putyrate JAEHLS Hol=
9] SfLpolth® Butyratel of2] QoA 243}
otz Ao T oA glom, et Al F

7] GI7JoIA] ALE F4lo] o

-h::

el ofN
ax

T3 WHfigtt}. Butyrates

g F= o7 IeA Ah® E9 butyrate= 1 &
AEb et Mo A ps3at F3eE WHO R A EIAL
= N
=

==

opN

L wEH P70 QIEE L histon deacetylase inhibitor

Aol 7153 B E o] Qlrth. o2& Wnt B30l Fas
o o8l AZE A} Toldt, Bak AF3FZ A (up-regulation)
1} Bel-XL ¢}8F2 4 (down-regulation), cytochrome-c2] £
H], caspase-9 A4S Tl WQlA/mEZEE|ot A E LA}
I GASAIZIG w2 ok Fol|l A butyrate?] F
2 48491 SLC5A87} GPR109AS] &
ing) WHfe] 55 WAR

A} A E(gene silenc-
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Carcinogen <
(Toxin, enzyme, ROS)

€e€gecee €C€C€ceecc €€ eceegq

€€ce gee €€e€ € et gt gcccce€eg

Inflammatory ¢ ¢ e
signaling

Cytoplasm

7

v
£ DNA d
J Nucleus lamage
Mutation

C€€geg
€Cecgdecccceccteccce

— o - —— ———

| Bacteria
bacterial products
/', -
oo \

TLR

€€e€gect e

€cd€geee€Ccecce

e€ €€ ggC€eecCcegec

MyD88

Proinflammatory mediators D \

> \

I VVV VNNV NN NN NN NN NN NN NNNNNNA 1

1
[ Neoplastic change ]

] '

[ Inflammation

Fig. 1. The microbiota promotes inflammation and carcinogenesis in the colon. Recognition of microbiota by pattern recognition receptors trigger
signaling pathways leading to the expression of various genes such as inflammatory mediators. Autocrine and paracrine signaling from these
mediators amplifies inflammation and promotes neoplasia. Besides toxin, enzymes and reactive oxygen species (ROS) by bacterial metabolism
plays a role as carcinogen (modified from Fig. 1 in the article of Arthur and Jobin [Inflamm Bowel Dis 2011;17:396-409] with the original author's
permission). TLR, toll-like receptor; MyD88, myeloid differentiation factor 88; NF-xB, nuclear factor-kB; ERK, extracellular signal-regulated

kinase; JNK, jun-N-terminal kinase.

2) LATL SEE M= 5A0 Y3

Lactobacillus®} Bifidobacteriumi} 72 GAbt2 kol
270 2430 Atk vARY HAS BRI B
o7 gt g5 YelUY, o9& E9] L. casei®} L. acid-
ophillus= B-clucosidase, azoreductase, nitroreductase2]
TS AR B longum2 HHEA Q] AOMO] <3t
aberrant crypt formationg A|sl=],
dase &4 Ao} T k™
3) SHMsia D

ROSY| =& A5 Afst] A3l ofd {FAES su-
peroxide dismutases, hydroperoxidase (& E9¢] cata-
lase, peroxidase =2 KatE, KatG), 1Ak} 2oz, 3pASH
FAE AASHE AlE W A48t 22 S 45 o] g3t
Hol7| 4 752 A3kt ® fFEC] Lactobacillus=
o3t autA el Hro]7|Ao] AN, UE Lactobaciilus=
AZ W Mn(I)2] H55 =9 02H 0,5 A= T2
HAE ASIA G Wol7| e WA AT Y E AbA
=S A1) 938 Lactobacillus== NADH oxidase,
NADH peroxidase, pyruvate oxidased} & aAE x4}

88,89
39l

0]= B-glucosi-

gﬂ}(barrier effect)

2o o3t e A3l pro-carcino-
genic 1|4 E«l Hehls wefstch gy vdE Fele BA
2 vl A (competitive exclusion)of 2]) WA o] H=-& v
3P d & So] U Lactobacillus®} Bifidobacterium
of &3 I ‘_ﬂL—zr%% %L 1139}01] g-3ots 82 B

& A ks et

oS HH|FORA, bg%_f«ﬂ b ol A R
of 1 AR A%

(9]

. Z2H[O[QE/AQ} [HEQS
Goll ARsE 2E 9 AR 7|9 (Food and Agriculture
Organization of the United Nations)2} =A| 272 7]4-(World
Health Organization)7} 2001d ZE 08 23k H 1A
AL ZZ2dlo|QEAE 2R kS o &30 A7}
A RO Aokl PRI 9IS e © pae
(lactic acid bacteria)¥} Bifidobacteriax= L ZEH}O]| Q EIAT
/\Plﬂ— s & 7P E3F FRolal, 54 ANt} (et
o %ol £80) D 4 9ok Zulol e ol Welz
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4 fhe 1000] W AYE Metchinkof] o8] AATY TS0 TR TRIAL AT BT, B. lactiss}

T e e e R T

oloEze] iy ofgo] WAES] WAS BL Y o3} gore] waEs e wed ™ wa
2006 =2] Dﬂlﬂ-?ﬂ o M= ofRI7HR] FA ¢l A= ¢ BALB/c Fo] &I&E242l 1,2-dimethylhydrazine (DMH)&

= BA

CHL WS, SOl R AT SR B AR WY el Aok ol IR AASS HFANS o 4E DY
Aol ool mA= e B R A= (deA+ 7F S7FE oM oF o] dAE T As HoE Ak
o AYAPL Zorlo| o8 Ae] FHHe HE HolF AT
o S04 thgerg oAl Zaulolegssl 251

mevjoloE s 48 Ao RE A B0 AR, aels B, ALOlA dhRE WA o] o =
W 9I41e] @14, proinflammatory factor o1, AR 2ulo]Elsel el ot A ob Rl QoA
of chi g3, AU 4wkl P Sol el kT o AW 298S GAOR U Lactobacillus caseist B
ARE ool ot Zufol oEA0] G chokt AHEA  (bram)e] ST ool T FAS) hxATIN FEE
AL et TR, AL, AR, BT AT & R0l o[4S AW Foke] W] I caserS 2447
fiae] A 2T 45 SRS ool AR WA oAl Roldh Bapold Solsbl wskeh ' diehe sk
s} TS §5AAEE AWe 98 dos TREge

Bifidobacterium adolescentis SPM02122] 3}et& 3} A atdo] ZEXSE o|=HI} Lactobacillus rhamnosus GG}t

Gao] gigt AAS Hrpst AtofA], o] £& HT-29, SW Bifidobacterium lactis Bb12& Foldt A njw ozt
480, Caco-2 UM EF9] S41& AAsERon, &3 & Aol A= A Sof AU WA= F2| F Bifidobacterium

2Fo]£A 0 & TNF-02] A} A o] H} A A8} 3} Lactobacillus-& 7}t BEHO||, Clostridium perfringens

ot ol2d B4 AlF ADS Bglucuronidase, fgluco- = 7T ESH SEAAEE BN Ato]A] AT
sidase, tryptophanase, ureaseS T &l HjAES] g4AE 9] A 7]=o] Z7lE9a, &4 %H%Q A A5
AR 2= Qt}” Bacillus polyfermenticus SCD7} £-8k9) o} 1% 2o 45,2410 A YRS Ao 2 12U7F =4 T
EHO T Caco-2 AlEo| ZstA FAsto] thgete] S41& 2o IDE dAtoAs B & 8AE A7
AAIGH= AMLS Hast dAE ok ¥ Aot Helo] S BEUigll, ol ZEHlo] e EA
nA| &3k dolgls ZRHlo] 9 E Hig 2ol Al E 3 oF Zgufo] Q EA A Higo] tigete] WS AaAd
fote AAEE 7208 oF AJRulg- tidere] odat A AL AJARITE ™
zof gt AtoflA ARGE L QlTk AFAAH A APC Ho]
7F Sl Min FolA @ AE A&ulee] nlAl 33&3515 pro- 4 2
biotic Alvt9] 545 AHE AFolM= vAl Aests
Lactobacillus acidophilusE Y 4 202K, % F L ‘omic’ @] wigo] A n|AEL] AJgsltof st o)
o w4 Aot ofel Thapdo] OAIEIT, o Ak add & WHLh TR ojeltt Al olu Feh el Aol
o O RS AN ASF olBHS TG AT WS oAk 71 8 AR BobT Qe B A7)
o] o A7 pehget® S gy ugEo] WAL @% W8S B4 He o
F| ol oS ool thet Zeupo] @ Bl AL ejH]o] e thAE 2ol ofste] didere] whAlEt ool Feke
@8 A(prebiotics)9] ZTAO|LEA, synbiotics)S o1& 714 4 9 HolET ik webd et o) (s
8 ATE AN F/RIL Uk ZejuloloE A foltt A Sla ZzvloloEAd] diet T AT oA ZARIL 9
W ulgEel o o] o] nAEe] Aol Bde XIS o} o] FA A= At LAY} el Slo] A wd=
OB, &30 A%l $2 AWE Yl 4314 = o] g 7)Ao thsf A Egton, tietolAe g
A EAES It} Bifidobacterium lactiss= E‘r—’,\—ﬂ—gfﬂ o Hlo]| o Bl Ao T3t JPLELS AE BT Er] W 9AEkA
49Hg i (resistant starch)e 7|88 AR-3EAL, HiAo] 3 L e AESHA Rl 750l Holvd, ZRHPOIRHAS &
= YA e 54 IAF B SVt 4 oF teE oA A =of §lo] & T Yol #EvtH
Hho] Qlo] B. Iactis, gAY AET 159 ZTH(synbi- HLo| 7Hs8 Aol
otics)9] BILE BA%H AtolAl, ¢F ol X7} B. Jactiss
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