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Anti-colitic Effect of Lactic Acid Bacteria R&B Balance®
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'Department of Pharmaceutical Science, Kyung Hee University, Seoul 130-701, Korea

Abstract: The anti-colitic effect of lactic acid bacteria mixture (R&B Balance®) consisting of Lactobacillus brevis
HY7401, Lactobacillus helveticus HY7801 and Bifidobacterium longum HY8004 was investigated in dextran sulfate
sodium (DSS)-induced colitic mice. Treatment with R&B Balance® reduced severe colitic symptoms, including colon short-
ening, myeloperoxidase (MPO) activity and malondialdehyde (MDA). The oral administration of R&B Balance® signifi-
cantly reduced the activities of fecal chondroitinase and the fecal genotoxicity. Changes of fecal microflora in mice treated
with DSS with or without R&B Balance® were assessed by terminal restriction fragment length polymorphism (T-RFLP).
Cluster analysis of T-RFLP patterns demonstrated that microflora of DSS-induced colitic mice differed from that of normal
mice and the oral administration of R&B Balance® could change the structure of gut microflora. These findings also suggest
that R&B Balance® may improve colitis by inhibition of the production of harmful enzymes or toxic metabolites in intestine
and influence the intestinal microbial diversity in DSS-induced colitic mice.
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AFE gE 2 T2 2 93549 8 (inflamma-
tory bowel disease, IBD)2 THg F2gto 7 FZZo|A &
T 9 S7F 2 9543 cytokines®] A4to] F71&HHBin-
der 2004; Shanahan 2002). ©] ZAghe] W7 Zhy A
T53 22 ) 3734 & (environmental antigens)ol] T
Sk g HARES-o] 8 ofof ok Roz FA = A
Alate] Bo] EAlsh= s1gdey g Jehe] g5l
T-AZ7E B39 &7 IL-60] S7tele As 5HoF g
tHAtreya et al., 2000; Raffi et al., 1999). 18]1l Fd%
E(germ-free animal)ollA]= IBD7} SAYSA] b= AoE B
o} Mol tigae] A e F83t A4S o}
= Ao= d¥A thBinder 2004; Chandran et al., 2003).
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5o} Qo (Zhu er al., 2010), 3 FUtT} Aol E&
FF0 2 EZA$F(Hill and Drasar, 1995; Simon and Gor-
bach, 1984). A AlitE2 I3 24372 endotoxins} 7+
2 54 T893l cytotoxins} ¢S F98l= Bglucuronidase
9} tryptophanse 22 F3laAE A4S (Chung et al.,
1975; Ganguly et al., 1978). Cytotoxin®} endotoxins< in-
nate immune response®] FA|FQ A=Y o 2 Z-E5l=H)|,
o) Ak FEo waskal BATAEN DA oy-
tokines 1|3l toll-like receptors(TLRs) =
ceptors signalingS 7351 mucosal immune system2] 4
FRES-S Es7Ie miNEESS BAtste], IBDE
WHsCH(Berrebi ef al., 2003; Jung et al., 1995). A2 &=
© $312 Het ARkggte] F+ AZF1E|E4 TLRs
lipopolysaccharide(LPS)ol] th3t A EWk2-ol 4 CD142}
transmembrane coreceptors2A] X8-S Chow et al., 1999;
Ingalls er al., 1999). 3HH, IBD $kx}o] Ao A extracel-
lular matrix glycosaminoglycans(GAGs)2] AgHdo] S7}s}
= AoZ 4HA 2o (Belmiro er al., 2005), ©] glycosa-
minoglycans2 U] Alit9] chondroitinase®} heparinase®} 72
2 GAG-degrading enzymesS F-=8k= ZASZ HuFAct
(Gesner and Jenkin, 1961; Salyers et al., 1977)

cytokine re-
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ikt g Al 8 121 (Perdigon er al,, 1991)
AW ] Sl Ews F= AEE(Collins and
Gibson, 1997), B= 2 HITF 53 22 gApdERe] 7
(Taranto et al., 1998), &$H(Collins and Gibson, 1997), L
. A HY - Z-E(Kwon et al., 2010), 52 ThUzH
ARFAPAL Pt 12)3 H2ols fAE o)
sol RS o EE S4e AASIA She ATFE
o] Zo] =3 =|]t}. Chung 5(2007)2 Lactobacillus casei
7} DSSell sl f=d g ddET=olM 954 cyto-
kines®] WS AAst= AL E HI3POH, Lee 5
2008y DSSE =¥ thdd APsEANA fFikto]l A
B4 cytokines?] &, U] Azl 28] Ait=E= GAG
Wl aio] AEE AAlske Blo® RBarsiqich. B3 2,4,6-
trinitrobenzene sulfonic acid(TNBS)Z =¥ thadd A9
FENME L. casei, Lactobacillus acidophilus, 18] Bifi-
dobacterium lactis7} F9= AL e+ Ae=E B
T A H(Peran et al., 2007). ©)1]N %= Lactobacillus reuteri
(Madsen et al., 1999), Lactobacillus salivarius UCC118(0O’
Mahony et al., 2001), Lactobacillus rhamnosus GG(Diele-
man et al., 2001), Lactobacillus plantarum 299v(Schultz et
al., 2004), Bifidobacterium infantis 35624(Sheil et al., 2006)
59 ko] i B8 oM tigds AT
AU Ml 245 HPA7IY, 953 #FHE cytokine?]
e a7 A W] TsE JRAATIE T
2E Yehls 3o2 RuEth

2 A= DSSE F=H tgd FERA L
brevis HY7401, L. helveticus HY7801, B. longum HY8004
o2 o]FojR B4t (R&B Balance®)2] IBD 74 &
B8 Agea A vl gade BT

R

i
B oAqto)] ARRSE AR L. brevis HY 7401, L. helveti-

cus HY7801, Z18]aL B. longum HY80042] 37}X] B3hf-
AHFF(R&B Balance®)E o1 F1F T} L. brevis HY7401, L.
helveticus HY7801-2 MRS A8 <] (Difco, USAPIIA 37°C,
71221 ZHANA wjFstATt. B, longum HY8004= BL
o 3| ¥ X|(Nissui Pharm. Co., Japan)oll 4] 37°C, &7]& <1
ZAA viFskATE 600 nmoll A T4 =7} 1.5-2.0 A=
HEE ujgs FAS 10,000xgol A 3087 LAl 3
% PBSE 23] ¥}t

AESE Y M =A

4589 ICR $°7 vF-2(20-22 9B FHAITE(F)
Z2RE FYsET BE e FE 50£10%, &5
25£2°Ce] Z2-E 37 ZHoAM ARSI eH 2 12

ARE R & 1273 e RS BRI AlRE R A
@8 AkE(Samyang, Korea)s AMSSIIOH, w85+ A

HE /L 2 AE 20|

Fukata 5(2006)2] ol whe} wpg-2~0] DSS(EEAMF
36,000-50,000 Da, MP Biochemicals, USA)E ]85} of
FAE FEARL v2E 7 77 ek T S,
A4, DSST, R&BT-OZ Utk Ag 7497 A
I} DSST-2 vehicleRte] 23 5845 HFHI=S 513
11, R&BT-E R&B Balance®(3x10° CFUMIE)E 1Y 13
A 7A7F ZAFFASIE tee 793 G2 vehicleRt
o] ¥3hH 9842 HHF == 31931, DSSTEE 2.5% DSS
7} ¥39 S-854E A 3o, R&BTE 2.5%
DSS7} ¥3td -85 4#3}A sPHA R&B Balance®
(3x10° CFUMIEDE 1Y 13]¥ 797 AFFofsidint. A
F 2olE AR A 1494 He Pl AFEEE sES
B|Aste] td-91% "7 (cecum)E F-(anus) 2
7R ggS AEs AEs g 1 dolg
Ak & A vAE E4S 98 o HeEe o7
AFste] -80°CoA WE EASIATE oI 222 o
WE=S 257 AAsKL, A2 drelA] AlHg 5, -
AE= HYZRAE AEE AMEs] 98ty TR s=
(10% neutral buffered formalin, NBF) 127 Ho)| A 1145}
Aom, YA Ase FAEETE 245 98l -80°C]

A 9E Bpssc

N Hz

=

He|sty 2o

A& g 22 B4AQ el weEl A 2 o
& G5AHS AA FeoZ Infl(embedding)3HATE.
¥ 7 AL BEHEYIE ARSSEe] 3 um FA1S] A
&HHS A5l hematoxylin-eosin(H&E) G213+ & &
n| A o2 BASATHCho er al., 2007).

£ L} chondrotitinase & |SM=SM

EHAlR =]

3 Y 95 2% BAIU= chondroitinase 47} &
Auold 5 B4 fI8l 7 AP EHE AR
)25 dekslth. 1 TR 500 ipmoll A 527F 9
AREE ot ARde Ve BeES IR AAslaL, o
Al 8,000 rpm, 4°Coll A 3087 AR5l AEAe

Chondroitinase &4
#83U] chondroitinase 83> Aguiar®} Michelacci(1999)
o WS wFst] Al B3 AAEQS pb)S
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chondroitin sulfate A -8-2%(25 pL)¥} &3+ 3 100 mM
potassium phosphate 5891 (450 pL)S 3718} T}. 37°C
gerzolA 34 REE3F T 8,000 rpm, 4°CellA] 53
7t AAEYE stk A4S A20ul)yS DMMB &
(200 Ly} St o A2oflX 5EIF WX|g & UV-
VIS Spectrophotometer(Perkin-Elmer, USA)YS AMg3led 525
nmollA] TP EE =335}99t}. Chondroitin sulfate A &4
£ chondroitin sulfate A(Sigma, USAYS % =7} 5mg/
mLe] =2 100 mM potassium phosphate(pH 7.0)°] &
S|A1A AHE-SFITE. Dimethylmethylene blue(DMMB) 88
2 DMMB(16 mg)E glycine(3.04 g), NaCl(2.37 g), 2|3l
0.1 M HCI(95 mL)°] 38 S/F(1 L)ell gof &3lrA
pH 3.0014 &F%=7} 525 nmol|A] 0.310] H=E 33T}

FM =4 (genotoxic activity)

FiHo] {7542 SOS Chromotest Version 6.3(Environ-
mental Bio-Detection Products Inc., USAYS o835} =4
Sth FA=ES SdviolEd e WEdE dEzl

4-nitroquinoline-N-oxide(4-NQOI| tet ko2 FAIIAT.
CH& =X|o| myeloperoxidase(MPO) & X|& i ks)

MPO £4

vhe-2~0] thAZ2] (10 mgyS FastPrep Pro Green Kit(MP
bio, USA)2] Matrix Dol| ¥-& T} Protease inhibitor coc-
ktail(Roche, Germany)©| -2 200 uL9] lysis buffer(200
mM NaCl, 5mM EDTA, 10 mM Tris, 10% glycine)ol] %
7F3F3E}. FastPrep(MP bioyS AR&31e] &= 6, AIZF 40%
o] Z70A 23] T3 TE I F 1,500 g, 4°ColA] 158
7t YARES & AS5AS -80°CollA EAsPEA MPO
Aol ARE-SFAATE

Az 2W MPO= Mouse MPO assay ELISA kit(Hbt
HK210, USA)S 283l 2313t}

XE atstE

w20 A2 (25 mg)yS FastRNA Pro Green kit(MP
bio)2] Matrix Dol ¥-& Th3- Protease inhibitor cocktail(Ro-
che)o] 3H+-E 250 uLe] RIPA buffer[150 mM NaCl, 1%
Triton X100, 0.1% SDS, 50 mM Tis(pH 8.0)|= d7}5}
t}. FastPrep(MP bio, USAYS ARE-3lo] &= 6, AI7F 4032
Z00 A 23] 2L FFITE I F 1,600 x g, 4°ColA 10
1 AAEES & ASAS -80°ColA BE3HAA A
A ksl EAe AR

NAZz2 W A& ksl A== TBARS assay kit
(Cayman Chem, USAYE ARE-3te] B4ttt iFE4
Z malondialdehyde(MDA)S AF&-35le] =48 2435}
I oA ZRE AAE MDAY %S A3

Terminal-Restriction Fragment Length Polymorphism
(T-RFLP) 244

DNA =& 2 FA|

(200 mg)S screw cap tubedl] 22 TR 500 uLe]
TE buffer(pH 8.0y F7}ste] E4FE & 14,000 rpmo| A
5E7F AAEEE St ASdS Mol 33] wHEste]
TE buffer2 A28}k Glass beads(200 mg), TE buffer
(600 uL), F7HE phenol(600 uL), 10% SDS(100 uL) A7}
3}l Fast-Prep(MP Bio)o. 2 <% 4, AlZF 20%2] Z749|
A gAE T 70°CelA 1083 XS sLg B
O 2 Fast-PrepS ©]-83t] M-S gk tha 70°Coll A
10827 AX3HATE 14,000 rpmell A 5E7F AAEe)shar
AEAE N2 FEZ 27]3L 3 M Na-acetate(60 uL), 2}
71- isopropanol(600 uLYS- 3715kl 4= 2 FHF 7= HE
E3I3ATt. 14,000 pmoll A 53T AR E St F5
S WY 70% NEE(500 pL)S H7Fske] A&kt
70% oNEhE-S AREste] M-S WHESE & AF2olx dx
3lal TE buffer(200 pL) H7}8}AT}. PCRY] F8 (template)
© 2 ARS8 DNAS] AA= High pure PCR template pre-
paration kit(Roche)S ARE-3}e] AASH T

PCR

16S tDNA 3R} 525 9I5| A83}F primer= Universal
primerZ 27F(5'AgAgTTTgATCCTggCTCAg3")2} 942R(5'g-
gTTACCTTgTTACgACTT3"YZ Applied Biosystems(USA)|
A Ak AL&SIATE 27F primers 5'9 6-FAM(6-car-
boxyfluorescein)s &34 E3}AITE PCR ¥H-S Accu-
Power HF PCR Premix(Bioneer, Korea)S ©]-8-3} 50 ng/
pLe] template DNA(S pL), 10 pmol/uLe] primer(2 pL)S
38t ZF 50 uL7t = A SFTE PCR Hh&-2 95°ColA]
38, U2 ZF DAlolA 95°CellA] 30%, 50°COllA] 30%, 72°C
oA 90z Bt 16S IRNAS TE3h= vhe-S 309 HHE
sfal, PEA|EO 2 72°ColA] 103 B vHEAIA s
t}. PCR HWFS-E-& 1% agarose gelollA] 100 VE 30387F A
71955 § SFAHE ISt PCR ¥EE9] AAl=
Wizard SV Gel and PCR Clena-Up System(Promega, USA)
£ ARgste] AAlEAT

HgtsA 2| & Scanning

A" PCR WH3-E-S TaKaRa(Japan)oll X 7943+ 20 U
o] AL Hha 13 Msp 102 2340t Hha 12 A
g3 7$-ol= PCR ¥H8-E(2 uL), 10x M-buffer(l L),
Hhal (1 L), SF75(6 pLy2 E3F th2 37°Col|l A 323
HRSAIZ T Msp 12] 73$-oll= PCR HHS-E(2 uL), 10 x T-
buffer(1 uL), BSA(0.1%)(1 uL), Msp I(1 uL), S5 pL)
£ Z33E U 37°ColA 3AIZE BESAIF Y 1 & AS
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F4 WHS-E(1 uL)ol|l formamide(8 uL), DNA T ¥ FE
ZI(DNA fragment length standard)(l1 pL)E 33}t
DNA T 33548 MapMaker 1000 ROX(BioVentures,
USAYE ALESHIT) Tt A|3ha A ©h (terminal restriction
fragments, T-RFs)2] Zo]= ABI PRISM 377 genetic analyser
(Applied Biosystems)®ll 2|3} GeneScanol| A 43 3} t}.
EAgt =7]9] T-RFe)| 3|3sl= 75+ Ribosomal Data-
base Project II(RDP-II) web site®] T-RFLP analysis pro-
gram(TAPYE o] &310] ShIshich. PRl e
Shannon index®} Simpson index ]S ZFE AALsIH Tt
(Dunbar et al., 2000). T-RFLP ZA3}o] 3t 354 (cluster
analysis)> BioNumerics version 2.5(Applied Maths, USA)
£ ARSI

A3 D

[

Ha|sHA 2

PRy HEC] DSSE T B9 e 8 1
He g AS A, i 4, 2 JY A% 5o, &
Bz AR 548 vehfo] At ] o
FEFE F= A= dHHHung e al., 2001; Wirtz et
al., 2007). & AFNXE A7 vlalste] DSSTHS A
gt wellA DSS A 15 & vke-2E5] S5AZE A
ke d4o] UeEdth B3kt DSSE o] &
o3 FET g vluste] E5AE AR T
DSSERS XJ2|gh ol visl E5A 1 Aot AL Al
Z YeRdTH(data not shown). T3 2 z}=0] b W
3t A7 AT Lee ef al., 2011)2} o] DSS = 2jo] &) n}
$-2=9] tiF do|7} Adrtel vls| Fol=e= dde] YEl
Yot B3Aata DSSE #o] o3 #FE2 DSSY
A2lg F Hlwste] gl o] 7 @ifo] Foj=
A0 2 WERdth(Fig. 1). 2]l DSS #|2]ol] ofsf i
o] FAARA L Al 28 2 45 270 Yehde
frahts Tl A9 olye dido] fAEE RS
25k 4= 2J%1tH(data not shown).

g2AS HREGAS st 33 A-e-de A4
Blarste] DSS Aol o8l tzke] AR (bowel edema)i}
Huke] SO Ffo] BEE o, Ak Al o3|
M| ESo] FEo] JATt. 1Y BEFaht2 DSS
£ Zo] Tzt o] A5 vl o oy 249 1t
3 Ay} A3] 93ld Aoz YeRdti(data not shown).
DSSell oJaf = g dollA dge] HaE Fide o
AAHE, TFTF, AR (eosinophil) To] Bo] EA3I). T
AAEE IFE Hukels WA ddsiAl SR
DSSOl| =2H 6Y Follv FFo] Had i diaAl
x| §7t S7keked g e B 599371 o=
g gy} 23513k Ao|th(Steveeva et al., 2001). £ A

Y

i TR do

16.0

p <0.05 H p <0.05

14.0

12.0

10.0

8.0

Colon Length (Cm)

6.0

Normal DSss DSS/R&B

Fig. 1. Effect of administration of R&B Balance® on colon
length of DSS-treated mice. NOR, Normal group; DSS, DSS
treated group; R&B, R&B Balance® treated group.

TollA DSSTOllA £44E 714 2 (erypt)ell B2 AlEZ7}
2oQle= AL = o] MEEo] HAME E=
IFTY Ao =w FokwETh

CHE=Z|e] MPO & X[ HitEE

DSSE Foid A9 o 29 MPO E/97 A&k
21231 MDAS] FHo] 271311, o]l telel el
315 2|59} Je Ae-go] Yoka Ll HcAhn o dl.
2001). ¥ A M= DSS glell o3l Fd-S Alelgh
EE AIFTES Wz U MPO &490] =LA S5 A
© 2 YePThFig. 2). 1824 U MPO 4L tidz4
W 959 A= UehF= AEEA, DSS #2lel] o]
g W d554e] 24 S7K As el 538+
S Tt FolA MPO o] adhe ASE el
U G5570] 8tE AS g1 5 Al

Lee 5(2010)2 ©] ¢17rol] ARE-3F R&B Balance®l 3
st=)o] = B. longum HY80047} TNBSZ =% &
g TERYA thAZZF 9] lipid peroxidations A A]

14.0
12.0 | p<0.05 ‘ ’ p <0.05 ‘
c
<€ 100
(]
(o]
° 80
£
o 6.0
[
€ 40
=
2.0
0.0 1

Normal DSS DSS/R&B
Fig. 2. Effect of administration of R&B Balance® on intestinal
epithelial myeloperoxidase (MPO) activity of DSS-treated
mice. NOR, Normal group; DSS, DSS treated group; R&B,
R&B Balance® treated group.
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070 ‘ p<0.05 ” p<0.01
060

050

040

030

020

MDA (umol/mg tissue)

0.10

000

Normal DSS DSS/R&B
Fig. 3. Effect of administration of R&B Balance® on intestinal
epithelial lipid oxidation of DSS-treated mice. NOR, Normal
group; DSS, DSS treated group; R&B, R&B Balance® treated
group.

HomA B9 2L AuBn Husigd B a7
Mz ol2lgt AFE FRIT 4 U=, DSS Aol
ofsf tid=4] W MDAZ} S7Fshe Zl0& SRI=oH,
EHARTS F9E 49 MDAY] &igo] 7hast Ao=
VRS THFig. 3). 3HA, You 52009y 3Haksl 43S 7}
A3l Q= glutathione2] Z73Q) N-acetylcysteine= F
gk ¢ DSS TS Fois AR} gigze] /g0
2slElom, o2 Yo MPO /o] A itiar
Bustgcoh. webr Biiktel o didzze] A
23l 9 X@AASE A= BTy ikst EAdol
o3l Ao 7 FHT

=8 L fallgs M 2 /Sy

DSS A&l 9Ja)] v} £ W chondroitinase A
o] F7Vsle= o] UElk o Bttt DSSE FA4]
o] B3t o= B U chondroitinase 4do] 7HA3}
= Ao = EPHTHFig. 4). DSS Aglel] 3+ Y chond-
roitinase E/3 F71ol Tk Bt 7)1 vielA A &
o}, 28y {5490 2Fol7) U= Clostridium difficiled)] o)
3 et 272 Bajsie a4 48 A8 A /5

(o2}
o
o

p<0.05 p<0.05 ‘

(62}
o
o

N
o
s}

N
o
o

Chondroitin sulfate 4 (ug)
w
o
o

-
o
o

Normal DSS DSS/R&B

Fig. 4. Effect of administration of LAB on fecal chondroiti-
nase activity of DSS-treated mice. NOR, Normal group; DSS,
DSS treated group; R&B, R&B Balance® treated group.

Aol & dF= A 2AS BT T e 84AE Ho
ol 7IKaL JlE Aoz dEFHtH(Seddon ef al., 1990). ©]
A f3lixto] A= chondroitinase”} e W
< SFSAIA Frafido] i 24 ko= RS Solot of
Fas A 7hsAol Adoe s BHojFrh E
Hori 5 (2001)2 DSSE A3t Ad-5=l| 4 chondroitin
& FoAgoeA ) A Wl 143 A0E 1
shsac,
¥ E=o 58S 5745 A7), DSS A 9
0 et e
EHARTS o dollMe fdsdo] frejdoe=z 3
Aty o, AdeEng o e 7S YERNTHFig. 5).
3HH, R&B Balance®l] X3E0] QJ= L. brevis HY7401
o] DSSE fred had F=EddN & W o=
WS1= Bglucuronidase$} tryptophanse 22 -3l &42] A
e OAEHE Aos BuHol(Lee ef al, 2008), R&B
Balance® Fofol] o3t FHY 544 ae didy T
S} FAE FalEae] Al og Ao = A

¢

¢

=

=9 L] o[4S Cl 24

DSSol| ofaf FEd thgd s=EEAA  mjgE2
tFd WstE T-RFLPE ©]&ste £4stdth. 1 A
DSS A9} H3ikt Fololl o3 Fu) vEZF] W
sP7F Yehu= AL ER1E 5= AATHFig. 6, 7). ZF AT
o] T-RFLP sj&ol| A Yepd T-RFe] thsl] 84S AA
S A¥}, A, DSST, 18]3l R&B- 1ol 242}
E PAEES 2L e Bl e, ZF 43
o] ke TOE AT vhe-2RoE Hsg
AE 248 28 e Ao Z SRIFATHFig. 8). AITHE
2 Msp 102 223 739 DSSS Aol vl T-RF
9] =27t EojE Ao ZE YERES ™, Simpson index2}
Shannon index= AL PIAEZS] T Adatol Hl

J

A

= 1
N

= 0

Z

>,

2}
pe
Ll

9 —
8 -
87t |
3 |
w .
25 |
0 |
54T
=
o3
]
= 2 L
d.
'] -
O 1 1 ]
MNormal DSS DSSIR&B

Fig. 5. Effect of administration of LAB on fecal genotoxicity
of DSS-treated mice. NOR, Normal group; DSS, DSS treated
group; R&B, R&B Balance® treated group.
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w » » a0 L o0 m 0 "o o

Normal / Hha |

g2 & &8 8
S
r
f————
.
[ =—

P = 0 a0 P o0 ™ o o

DSS/ Hha |

g &8 8 8

0 = 0 P P o0 o 0

DSS + R&B / Hha |
| -a

L] ‘ "

Fig. 6. T-RFLP patterns of fecal microbiota in DSS-treated
mice (I). PCR products were digested with Hha 1. NOR, Nor-
mal group; DSS, DSS treated group; R&B, R&B Balance®
treated group; a, Bifidobacterium spp.; b, Lactobacillus spp.

g 8 8 B8

Msp_Hha composite

0 B 0 @ o w0 ™ Ed w0

Normal / Msp |

g & 8 8

- DSS/ Msp |

]
—
L

gs

DSS + R&B / Msp |
a
{/ d
| 1 il 1 Ll

Fig. 7. T-RFLP patterns of fecal microbiota in DSS-treated
mice(II). PCR products were digested with Msp 1. NOR, Nor-
mal group; DSS, DSS treated group; R&B, R&B Balance®
treated group; a, Bifidobacterium spp.; b, Lactobacillus spp.

g &8 8 8

T-RFLP-Hha T-RFLP-Msp
. .‘ ............ o : : J , I —— s
- D3 [ L5
M| D4 D5 | L2
- D5 D1 . L4
L3 D3 D5
’ ’ L L5 Lo — D2
L4 e ™
— L5 L
. H — DI
l L2 L3 I D3
D2 L4 . N2
| N3 D2 [t N3
| N4 "
: NS H }— N1
| N1 N2 N5
N2 ﬂﬂ N3 L1
N4
N5
N1

Fig. 8. Cluster analysis of T-RFLP patterns of fecal microbiota in DSS-treated mice. PCR products were digested with Hha I or
Msp 1. N1-N5, Normal group; D1-D5, DSS treated group; L1-L5, R&B Balance® treated group.

3] DSSwoll A 7HASE Ao 2 veldt(Table 1). IBD E4F
o 739 731l His) AAZ Al =T o
o] ZHAgitiar GHATHOM et al., 2004). =, v}$-2~0] DSS
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Table 1. Diversity indices calculated from Hha I and Msp I T-RF profiles of fecal microbiota

Restriction enzyme Diversity indices Normal DSS DSS/R&B
Number of T-RF 23.6+7.2 22.4+14.3 15.2+4.0*
Hha 1 Simpson index' 0.873+0.034 0.752+0.092* 0.804+0.028*
Shannon index? 3.72+0.29 2.95+0.47* 2.92+0.23*
Number of T-RF 29.843.5 23.8+13.8 24.0+6.8
Msp 1 Simpson index' 0.923+0.013 0.744+0.227 0.789+0.107*
Shannon index? 4.21+0.21 3.09+£1.11* 3.18+£0.47*

*Significant differences compared with normal group : p < 0.05.

'Simpson index(D) was calculated as follow: D = 1 — £(P,)%, where P, is the proportion of an individual peak height relative to the sum of
all peak heights.

“Shannon index(H) was calculated as follow: H= 1 — £(P,)(log,P,), where P, is the proportion of an individual peak height relative to the
sum of all peak heights.

Table 2. Predicted terminal restriction fragment (T-RF) lengths of several bacterial strains

T-RF size(bp)

ol Mop 1 Species or phylotype Accession no.
37 181 Fusobacterium sp. AB064908
36 181 Faecalibacterium prausnizii AJ413954
37 281 Eubacterium siraeum L34625
95 164 str. JTB16 AB015240
94 265 Helicobacter heilmannii AF058768
95 164 clone STA-63 AJ009471
96 91 Bacteroides forsythus FDC338
104 99 Bacteroides ovatus NCTC11153
102 97 Bacteroides uniformis ATCC8492

218 74 Enterococcus sp. GvF410 AB015233

238 143 Bacillus subtilis AF008220

233 522 Clostridium baratii ATCC43756

698 520 Clostridium butyricum ATCC43755

1074 521 Clostridium botulinum ATCC25765

256 570 Lactobacillus animalis ATCC35046

256 570 Lactobacillus murinus ATCC35020

406 581 Lactobacillus fermentum ATCC14931

407 26 Lactobacillus reuteri DSM20016

598 572 Lactobacillus plantarum ATCC8014

598 572 Lactobacillus brevis ATCC14869

598 573 Lactobacillus casei ATCC393

609 583 Weisella minor ATCC35413
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