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3le] | Bifidobacterium longum CKDB004 (©]

AAE B. longum ¥ A7 AR HA

S

o 917t ol

o

1

)
CFU/g2

9

1. Bifidobacterium longum CKDB004 #=F <H]
2. Bifidobacterium breve CKDBO02 &3 ZFH|

B ool gekE vuix 74
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[0090]
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B oty 2 ZAES F#=usl7] Y5k, Bifidobacterium breve CKDBO02 (©]8}, B. breve CKDB002) w+%
EELGue) oA FEwrt.  AAE B, breve CKDBO02 FFE FTAAZR A7l uAED P2
Agurgtom | B preve CKDBO02: 1x10° CFU/g®] ¥E® ZH%d] dE alo] 7 23 Taat}.

3. vh¢x 29 fE 9 £4

£ 1e gxste] vhes RO fEsldlth SRR WS e 54 BUAT Qs 673 CTBL/6T 3
Q- A2 Fgulo] o El (AL, d)oA] Fusltt. RE uf9AES 12/1247 W/ FU|E 224+2T %9
A Ag AelAel AEAew Feaar. A% ARt BE shgAme 23t g6 AKEA 42T F 9
=2 sgith. A¥e RE Al 9@ 43710 TIHA o] /T FAdE 15U B AYH Ang
Apaigth, ARFREL AEFelq Ang woron RE A4t A9 FE B 9 A48 A% FAu
29 XS 5o sHyistu st FE4F 2 1939 F0S Wk},

F2A AWrAs (NAFLD) R up9Ax= AA oz (NC, n=10), ®H|<z2A =723k (NAFLD) =
Aol (WD, n=10), 283 H|LT&A AW7-243 (NAFLD) % 2ot &4 B. breve CKDB002 o5& 133
T AFHT (BB, n=10)9] Al Aoz EF31SH.

tEom 7] Neel 73 Aels, 471 W 5t 471 BBell 471 AF Aol (western diet)Z 85 &<k AHFE7
AAstes skgleh. 7] A Aol (western diet)= HIEa24 A1 d (NAFLD) R2& fr=dly] A 2
ojaL, Fute] e A A AT

ofF Fd vhAl (clofdcldl, w=)E Folste] EEls SAAZT. 7] dE ZHe A i FAE 5
A3t WE Al stel d4E Eelsigi. o

= AFSHaL, 22 AAE FrtsAddd el
ATk, RS ARG ¥ty £42 AWE (Steatosis, AW og A4 %= A
=0: <5%, 1: 5~33%, 2: >33~66%, 3: >66%]), 9= (Inflammation, =5 9= HA (foci)Y
30: <No foci, 1: <2 foci per 200x field, 2: 2~4 foci per 200x field, 3: >4 foci per
200x field]), &A1& (ballooning, -fo] ©AZ HFE B]E [530: None, 1: Few ballooning cells, 2:

Many cells/prominent])Z A3} slo] 4F&31Slar, ol ® 12 YeRSIH.

F 1
Item Score Definition
0 <5%
1 5-33%
Steatosis
2 >33%-66%
3 >66%
0 None
Hepatocyte
Ballooning 1 Few balloon cells
2 Many cells/prominent ballooning
0 No foci
Lobular Infla 1 <2 foci/x200 field
mmation 2 2-4 fociix200 field
3 >4 foci/x200 field
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[0102]

[0103]
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83 NAS A4S vgzmeA Autd dA A7 UEY A (Non-alcoholic steatohepatitis Clinical
Research Network; NASH CRN)oll A v]&dz&A X7kl e] WA W& A4 AA (scoring system)ES ¢k
ato] ARgst=tl, ofdl whet AE Fo] wet 0~31, &9 W 95 A wet 028, x4 WY A
Tof wat 0~28% Fo] Hr} [T 0~2: Not NASH, 3~4: Borderline, 5~8: NASH] W} o2 HEAs o] = 2 %
stz & 20 YERSIT.

* 2
et A<= (Steatosis) |95 (Inflammation) #2193 (Ballooning) [NAS A<
NC 0 (0) 0 (0) 0 (0) 0 (0)
WD 2 (0) 1.33 (0.58) 1.67 (0.58) 5 (0.1
BB 1.22 (0.67) 0.44 (0.53) 0.22 (0.44) 1.89 (1.45)

o] WrAstgl oy, E W o] B preve CKDBOO2 o5
] 2 kol B preve CKDBO02 w3 A ol

4. A0 WEF A L OB 24

HTHS ez g U mAES 24 dTolA, vivtd A9 A4l Aol viste] FHEE o ikt o
H]& (phylum Firmicutes : phylum Bacteroidetes ratio, ©|d F/B Hl&)o] =t Zo] 4eA .

olel, & e B preve CKDBO02 w57} H|¥r o, A& 2 /|4 Sl &37F ds=A gQlstr] AAste],
HAEZ FA4& s, FAdcRmE, A7 B Aoldt (NO), % 2lelar (W) H 5 2ol (BB) #}
$22 Bdlo] sk BWS - §, QlAamp stool kitg AREEte] wlEMAlE DNAS FE3ka 16S rRNA F4AME
% 5 ggos yHAor IS 43k (i) F/B H&3 22 & (phylum) oA W »AE 14
< A% 43 9 (ii) CHAO »}A, Shannon "FA £4& &g & (Genus) T E4& Fd% 4745 & 69
el aL, (iii) UniFrac & &g & (Genus) THYA A4S g 435 & 79 YERUAT. o7]1A

eN
16S rRNA §-2zte] Z=Z 9 MIEAL 454 GS FLX Titanum Sequencing System (Roche, USA)S A}&35}o]
ChunLab Inc. (Seoul, Korea)ol & 3}e] $3i% ).

10 1 oX

T 3 WA E 64 deERE AAMHEH, (1) FE 2ol (WD)e EHelA
(phylum Bacteroidetes)®] H|&o] wto} F/B H|&o] A4 2

(BB)®] WA= F/B HI&o] A4 Aola (N0 ¥ FFow 3535
ol (WD)o] WA= A Gl MABEFTANA & (Genus) ThFAdol 7+
o= F (Genus) ThFgdo] B 2ol (NOS ¥ o <58
breve CKDB002 w55 MAY 4% FH "A=F H4F 355
=& A% 7 ATt

5. FW " AEZF Hiole WA #4

g, A7) mAEZC digh vto]le wF BAE Atk A7) mAES sty 2FaAd Adedd A
2 (sphingolipid signaling pathway), ®©% Hl (bile secretion), HUAAYL MIZAXH A
(penicillin and cephalosporin biosynthesis), EFFAEdo]E AEA (glucosinolate biosynthesis), TGF-
el AMeadd A2 (TGF-beta signaling pathway), 2|9rPlyols (Leishmaniasis), @& H|& (protein
export), 738 OZZAEl= =49 A (Biosynthesis of type I polyketide backbone), & AA} x4
Aol (Transcriptional misregulation in cancer), ZAd &3] (Xylene degradation) % =53 wlo|QEE
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[0106]

[0107]

[0108]

[0110]

[0111]

[0112]

[0114]

[0115]

[0117]
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A (biofilm formation - Pseudomonas aeruginosa) oo 543t 1 Z¥E = 7 WA = 100 YEeEFHS

o}

= 7 YA = 100 YeERd AAFH, %E ]O]{rL WD)o] XM= ~FuxA ANEHE ZZ (sphingolipid
signaling pathway), U223} A& Ay (penicillin and cephalosporin biosynthesis), &%
Az olE @A (glucosinolate blosynth651s) TGF-wlel 2N aAY = (TGF-beta signaling pathway) 2
Yrrlyols (Leishmaniasis)©] Z4stRar, @4 vlE (protein export), 38 OEZEAEtol= =49 AT
J (Biosynthesis of type I polyketide backbone), & A} &4 Zol (Transcriptional misregulation in
cancer), AA# ®3] (Xylene degradation) % =53 Hlo|HE A (biofilm formation - Pseudomonas
S7Ftl oy, w5 Aol (BB)o] ol = 7] nlolQ miFzt B Aeola (NO)O] &%
SRS 5 RS AT, wEkA, 2 28 B breve CKDBO02 w8 AAET F5 U mAE
< F3ke] vk AN, o 2 Xl 237 des ST F AU

~

I-M J
r&‘i

6. ¥ UIARRIE SCFAs AE

447t 67) olstE A2 XAkl vkl AHHAF (Short chain fatty acids; SCFAs)2 dul w]AE< 9o thAl
=R, A7) SCFAs2 2A47HA] 48, F55A g2 @53tES dgitste IA Fd AAddTt. od, & 4y
of #F7F AUl HAEZ M TS dQlsr] sk, ] A3 R wbe-28 2% & giHE o] &g
oAb AHE A4S Fdekgith. WA Y] 2l w2 SAAT v, AAdA oS A AME st
of 45 9= A3kE = 110 YEhAIT.

= 110 yeEhdt AAHYH, 2F & gidolA HEHE SCFAs T oA EAF (Acetic acid), H-EJZA4F (Butyric
acid), WA E2F (Valeric acid), X 2322t (Propionic acid), °©]AF-E|Z4F (Iso-butyric acid) % o]adr
H =24 (Iso-valeric acid)eo]l A4 diz=a (NOl ®l&l F% Aol (W)elA asigleyt, o5 2o+ (BB)
9 ﬁaz} & el A= 7] SCFAs7E 84 Aol (NO)ol ti¥ el 23 353 A& gelsivt. wat
A, 2 w9 o] B preve CKDB00Z #5& HHAET A5 4 nAES < F3k] v A, A F
J52el 237 des AT = AU

Ni

7. Q& (indole) TIAMIE HAE

w3 G MAES EHER (tryptophan) At F9s a8 Fed, 7] AUl A=) EHERS 3
3, 1= thAMEE (Indole compound metabolites)S 3 S v &y

Stk olel, A% & ¥ GAALE 2AE Fastol
% 120 vehd AR, 2F & el AERE Q e
(D) Fasor, @3 AolE BB AF & AL 37 AF BAEEe] 44 Mol (N0 o
W ezel 2 A8W AL A, ey, B %

=3 )

2

= Hd 2 EEdxE BAscn. AT, Adfskelad, 248 24, 7l 24 2 BEREA oo
ubA AE 98l One-way ANOVA, the Kruskal-Wallis test, ZZ2]3l independent sample T-testE <=3 Zc}.
FgE PRt <0.05% BAA FI4E JEE AoR HFET. BE A BEAL PSS 2ZEYo] (ver.
19, SPSS Inc., Chicago, IL, USA)E A}&-3lo] S4=83}itt.

goz B owgel 549 YRS 44 A& v A B A4 /R Aol eiA, oleld
FAH A% WA uhgrEd A Bolu], ofo] o) ¥ @@el Wik AHE Aol okl Fe WA
Aolth, webd, B wyel AAdel el AVE TFEN aA5e] FrHEel ool FejErin & Aol
o,

_13_
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g2 g2

It it

Bl B
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io o, io ol

m 92 m 8

=R S =

m.r_. Mbv m m.r_. Mbv W Adaptation

(N L A \a L 1week | []
o o o o T 1

o= Q R~ ' 1 week 9 weeks

B B L CaTBLeS _ Normal control _

oI~ B~ ook X 6 weeks old male . —

=~ B 9 ~ = 3 ~ _ Western diet _

woowr W W W i B _ Western diet + B. breve (1 x 10° CFU/g mixed in water) _

~ AR AR ~ AR AR WM . :
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[

=

=

o

e
=)

Phylum
s ]
w DR |
- R |
0% 20% 40% 60% 80% 100%

m Proteobacteria Bacteroidetes

m Firmicutes m Deferribacteres

m Actinobacteria m Verrucomicrobia

(:x m ETC(under 1% in average)
M
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k1
N2
N

Genus

0% 10% 20% 30% 40% S50% 60% 70% 80% 90% 100%

NC

WD

mPACO001485 g m Oscillibacter

u Helicobacter PAC000186_g

= PAC001112_g u KE159810_¢g

m KE159600_ m PAC001073_g

= Muribaculum = PAC000198 g

m L actobacillus m ETC(under 1% in average)

= Muribaculaceae_uc = Lachnospiraceae_uc
KE159538_ Alistipes

m Bacteroides u PAC002400_

m PAC001063_ m Pseudoflavonifractor

= PAC002367_¢g = Kineothrix

= PAC000664 g = PAC001068 _

u PACO000661_g Bifidobacterium
Mucispirillum Akkermansia
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k1
2
%]

F/B ratio (%)
o 8 &8 8 8
1 1 1 1

-001

= *
o *
s
o
g *
Observations
2 3 g
o o o (=}
1 L ]
51 H ik

e
=
OVHO

Observations

o - N w » L3
1 1 1 1 ]
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NS4

e
=)

0.25
0.2
0.15
0.1
0.05

2nd PC

-0.05
-0.1
-0.15
-0.2
-0.25

-0.4 -0.3 -0.2 -0.1
1st PC

H

0

0.1

0.2

0.3
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k1
N2
o

1.0rganic acids and derivatives

2.Lipids and lipid-like molecules

3.0rganic oxygen compounds
4.0rganoheterocyclic compounds
5.Benzenoids

6.Nucleosides, nucleotides, and analogues
7.Phenylpropanoids and polyketides
8.0rganic nitrogen compounds
9.Homogeneous non-metal compounds
10. Alkaloids and derivatives
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k1
N2
©

2'-Deoxyadenosine

2-deoxytetronic acid
5-Hydroxyindole-3-acetic acid
9-Ox0-10(E),12(E)-octadecadienoic acid
Phenylpyruvic acid

Benzenoids

Azelaic acid
Linoleic acid -
oleamide Lipids
Suberic acid
Tetradecanedioic acid

adenosine N
hosphaty Nucleosides
Nucleotides

phosp
guanosine
uridine

3-hydroxypropionic acid
beta-hydroxybutryic acid
glycolic acid
homoserine | 4 .

Isoleucine Organic acids
n-acetylornithine and derivatives
n-methylalanine
succinic acid

threonine
valine

enolpyruvate

N6,N6,N6-Trimethyl-L-lysine
putrescine

I Organic nitrogen
compound

delta-Gluconic acid-delta-lactone
glucose
glyceric acid .
maltotriose Organic oxygen
shikimic acid
isomaltose compound
isothreonic acid
lyxose
threonic acid e

3,6-anhydro-d-galactose o
4-Pyridoxic acid
Kynurenic acid
Nornicotine H
30 gionymrkiis Organoheterocyclic
butyrolactam compounds
Indole-3-acrylic acid
Indole-3-propionic acid
Methyl indole-3-acetate -

Phenylpropanoids
and polyketides

Kaempferol
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EHI0
Normal control vs Western control
i Wglutamic acid
64 Alyxcse
xylulose
0} VO-Acetylserine nicotinic :T‘A‘ MT‘:M'M s
E. 4- .‘ - . AK;.nuremc acd
3 cholesterol  r. e | 2 %% 08 A *AFerulic acid
g Y o Indole-3-acrylic acid » o *
giycochoe acid : e ‘\qdole»&aoeuc acid R 80K
. AIrmoie-'.\-mr»f.mnmc acid
2 o ® L 2 OSAHydwxy!m—eT}auhcm
. . ¥a
' * ‘.‘. l. ® i ...
> :.. Y e o %° .
0 T T T T 1
-3 -2 -1 1 2
log (foldchange)
B. breve vs Western control
54
A Nomicotine
44 beta alanine
A
‘homum
Indole-3-acrylic acid
) ke
—§ 31 VBetaine . : ‘n-me!hyﬂarme
; . S K :
e °:t acd - * : A m&?r;opmm acid
3 24 Yoxopeoline ,,,,1.'_‘..,;.,, A
£
‘ " .
0 T T 1
-2 - 0 1 2
log (foldchange)
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E9]11

Short chain fatty acids (SCFAs)

Acetic acid Butyric acid Valeric acid
10 107 = o
g 3 g o 3
§ g 2 : |t Bl
i . = . i
] Y 4 o
gs 1 &7
= ™ 7 ] A
2 3 n 9
7 61— - - 64— T T
NC WD BB NC wD BB NC WD BB
Propionic acid Iso-butyric acid Iso-valeric acid
107 .. 91 9
5 | sed 7 ade . 3 "
.% o® B -'E‘: 81 AA -E .
A s IE‘ £ ¥ b
.g [ ] Iy é L & . -g i H : &R
8
e 8 T A 27 —f g . 31
B i =
o 71 S 64 m = L
% - - ] 3 .
A Q. -
NC WD BB NC WD BB NC wD BB

_24_



ZIHS3d 10-2024-0094238

H12
Indole-3-lactic acid Indole-3-acetic acid Indole-3-propionic acid
71 o 87 .. 810 )
¥ 0 hd g |e ’ . N
T o . g7 KT
: AA . 71 Li‘ Z Lt
£61 o & H . g6 ‘I‘
? : o E 1.
2 o 25
B § . § )
C k) .
5 T v v 5 v v T 4 T v
NC WD BB NC WD BB NC WD BB
4-Hydroxyindole 5-Hydroxyindole-3-acetic acid
97 e 9 o
= |*=2
8 l ) . s 8{*®
G 7 3
g 1 o 2 71 .
3 i .
> 6 © 6+ . A
§" H g s
5 5 T T T
NC WD BB NC WD BB
Indole-3-acrylic acid Indole-3-pyruvic acid Indole-2-carboxylic acid
71 - 7 O+ -
L ] ®
: - i B |eEs
. = ek 9. §o{75s
. + g - AEA 2
§ 61 (] i ; 64 A E 74
] b1 o 6
] B - o
¥ . ¥ [, 2" ¢ ] et
" NC WD BB " NC WD eB T NC WD BB
Methyl indole-3-acetate Kynurenic acid
B o. 81
T |e : . 2 g odt .
74 & 74 i A
: s e
3 L)
{6 —I— %6 =
2 o = "
g = g
" NC WD BB " NC WD BB
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