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1. I SFd nHAE AE AERIF A
Ehiak ARV SN E
E 2ol Q © Al
e chad B
SHAAFE _
Aol F wF
Al H
g~EY
ko ikalhi
O EFRERAET AF FPo 848 299U, 2udAe AF, AAEAL 4
&, AARAG TR AE, € 2 dYFEE YEEEAF 5 HAE FAAEHA 9
oy, giFEE Asirls At FAE 1Ed 39Y e AFAFORE IHALH|Ae] Ik
A 7l5< 1Hs AEFS A gle AAY. A FUY oA AHAHIXE Ao E J 4
Fol MLFHA FEHA oy AR AF nFo 2 FEZQ Aol o2 A3

O H 1#sl, AFstdE 53 59
H 2 S jkge= <l s A
AL 201099 7|4F 9-dG Y R EdoH, 2020

A

O 2012 s SFzAl] wEdW uHExst b Bew ske 1y dd AE
2 AHlAE =9 98 By 23 ko] FRG AF(302%) o2 UERGon, 3o
7 el Bz s AFoRE WA 274 W Yt AE/MEAET U A%

]

$9Ho nHAEe] AF FA0 UF &7 depEg. =,
IYAG HEOE Ha FAUE NEOZT AN A SHAAF (585%), AFE
AF (71%)e FRHOE Bol HASHE Ao ushgor, ol AFYAEY §7
Rgsiel nHARYF] o] BRF A

. A1 A8 = Age] Ay

O tgl= oju] BEAS|o] HAEoH, x4 Aol WAELS 2005 o|F2 FF&
3] F7Fele FAHol 53] HEH A3, Au] 55 H|ES He AHEH AW Eo] A F
7+

O FH9o AT =W gut microbiota®] W= Holl FFES v|A B, A IFS
NZ= A7t 98 Aol GFE 7|xe Q4R E Ao|, 2EHXA nAEFE, YA

s°l U+ IBIEE probiotics #°]E B3t gut microbiotaE AT F UE
probioticsE Folste] Wald Ao mAdE T sl AaHddEd, Ao "AAA &
d3t= et FagAAlze] =4 Fol Wspt BAsHd, ol 24sE Ve e

O blood brain barrier(BBB)= o] W72} 2154 molecules®} cell®] transportE A1 %]
2 ZAFOEA O microenviromentE: ZAdt HE Kot AAIHS FHA
FA s WA, ol3% BBBY intergrity’t &4 B A$ A4 mAx 243 o



extracellular milieu®] ¥3}7} YoJ. brain cell® inflammation> BBB permeabilityE %
7HA171H ol2lgt B8 2 neuronal excitabilityE S7HAF. olHd AFAEES HS o,
BBB permeability+= brain dysfunction®l F83 849

2t ZAAN AEAA
H. ©ebA, BBBY

7152 AaA] 9

O 183E NIEE AEIY ZA¥ tight junction®] A|7]7} & Eal o}y
ofslEl o 24 BBBO| tight junction B3 oF3fA HFol FHokgh ’6‘:41 7}
tight junction 23}, 359 IEE Asiste] HAHS V2T % g
7ol 223t A4S

e 2y d 13 3
? 7o 2718 Yo YAl ThEGte WAo] Ae MATE FAL o] YA
& FAo BAE Ho 1-5 RESk @wl FEY, ASHARES 2E AT FAS @

O 7|A Azto] = A AU WAHESe] Ay o] ¢ sva A o, =3 Ay T
Aesoz Q3] E5 nint, 8¢, 444 371 HDL 74, ded A 3dxd &
SEl= Ao 2 4HA 98

O ¥%4 443 (Inflammation Bowel Disease, IBD)o|gt ZollA EAst= €0 B TH4
ARl dF5E woly, WU ofA7A] AEsHA A A @A oy o] HIELS 74
2 A H FEFs o I #AAH 5ol mlES o dEA s

O 954 A2 A= &3 HolA| Tt 0|9} g ofr|ojAHoll& EF Ao R Q12
Hol gtoy HITol= HA AFslE o7t AT o) FYAAMAE 54 AEZ
WA =7 4514 7k e FAY

o HZ A ZAZE NAT BEdE 977 Bol AESHT o, O X8 T A &A

o] o|HAA A& M o]F AT} O] o|FHAY Y3
L 2AE HE FGHNdS o] 83 AHF A £AE

Mg I8 A
AN Ee o3 thoFdt A3 WA JHeA

o o]Fe| ol st AFEI}
o, o=, A+t AF, 7%, 2EH: T2 9

ag

O B #F2 #&Td Felldez e - z)
a 2] 8

(O'Sullivan, 2000), °l= AdF 3=

4o BN



W ANE 7] A Y 9Ele] drAs=E UE 8l
W Ao A, 23 £5, 714 o] 8%d, %?JA

FOoB AR A FF2 W3yt YEbd 7hs

O 53] d”ol F7ieel et Aol EAsks felde) = dashl Hia, #fede 7t
A Hew(ad 1), BE oA w4t dASIA SUSIAY StreptococcusSt
Enterolacteriaceae 5] 3714¢°| F7V817 €1, Bifidobacterium spp.7b ZHAsAY AP
st WA C perfringens 52 Jostridium spp.<= @3] 571 (Tomotari, 2014)

Ll |Barrcrm‘dcx Eubacterium, Ptplococtaceael
v
1 i o — S 8 T Tt § S ¢ S ——
& S e
¢ ,.>cpx
- Bifidobacierium
S
- 8 L
§ | Escherichia col; Streplococcus | = =
s SGroup I~
£ 6 Lacrobaciilus / e
= W S e mm— s e s — s — e p— /
e S -
o - .
Ef 4} | Clostridium pcrfn‘ngm:l e
S —————— Group [11
2 ! B e ——— - -~ —_——
Birth  Babies Weanlings Infants Adults Aged

a9 1. 9% mE B uA=Fe W)

FazgS e ANATFLZE dostridum E. coli S. aureus, Proteus 5°] &4 o™
E. coli, Bacteroides spp. 59 7% AW 874 7o wet fJdez Hesrx sk #
slgoz 2gg

(1) dostridium perfringens

HZole AT F=oA A ZEe dodle F4d B
enterotoxin, CPB)°l| W3t B Eglom, Auoa XA A F=F(enterotoxemia) =
dodle Fa4Y. Ty CPBe =9k 71Zfol thste] opd EHsiAl B AL gl
AE2Q] A7 2ad A

toxin (C  perfringens

(2) Staphylococcus aureus
A F8st AFEHL e Aol S aureus?t OFEIIRES E3F G 2] A
o <A@l 1L FFol| mgte] olEvyRd xRt H
aureus F 2 B3t AL S =T 7] AElA FoIF TS
EFRE ke dgMZzE0] Uehls AZe thste] Q4o 7t S.
aureus«] HE| == HITHAI 29 toll-like receptors 2] o] EXH SR T AMxe] WAH
H Aol EZIR] #HIE A3t B3k (Rocha-de-Souza et al., 2008)

(3) Pacteroides fragilis
B. fragilist= AA<Q AU rAEFe FAHYCE & dHJoU, ASAZEAS(IBD)
gkatol| Al ETBF HEE°| A WES ™ (Prindiville et al., 2000; Basset et al., 2004), &



EAES 53t ETBFo] ZAEES A5 ¥ olyg} dextran sodium sulfate (DSS)= <13t
FEE O AT ER1E 5 (Rabizadeh et al., 2007)

O  ofHxAke  FRO wWE  W3his AdEY gAY Ao RauHle
(Rufién-Henares and Morales, 2007), maillard reaction®] #HA3t= 21F (A3, W3, <<l
)8 TR WE BItE A= FEBAE SHE Aot e Aem HiuEH Sl

+ (Rufidn-Henares and Morales, 2008)

O oA B AAES] FRBACl BE TP AT RIHYA L U YN
o Bere-Eel YFUHo] B AFE ok wue A FEIEY PANH
A 2 2Ed2 WA B9 AVHOE A% AW BAS AL ANV Astel, T
BB FFBHE A G YHEY AF7} DR AR

GRS o] &% 7B AaA B AF T deA

O 715 B WE D 0§ /1% Y AUAYY ol oste] U

3 daE g 7 AaAY o8-S B A AHYAF FEo| sbestel A Y
o] mi$ =&

O A o A4S Ad A ML d AAHCz ddiAd o 714 H
THE FTEEAM 718 24 Nl 2He] B A Sl 58] e 1Y 24
B3 Vs 23t 4o, ofE olgste] AER Vel 2AE NEE Fd
s ol ZIAAH A5 WA 71eAd E3E SATOEN $fo IRIPIA AF A
e 7HsstAl & Z10 % Zdig

7b EE e e 283 71AAE AN B E AFaA 2 AFAE

10



(1) d77ide] 5=

- 7174 43N 71eAE AU 2E dEaaiE 249 3 24 &Y
RS} fFAF] NE
2) ATNE W&
O ‘?:};5; T A Ax 5 HH =24 2
S o] gEivky AAEY Ax 2 HAH 21 &Y
O g gatfaid 2A)ef o]stehz B4 #4
- MAIDI-TOF/MSE ©]-&3 & dalfratfde] B4 A+
O ¥a gatfaide o3 AU rAds &4
- PAES B 9 ARy 48 B9 7IAAN A5 dEAd
O FAIF A& A&, Ta54 37t A =" gy
- 71548 &4 AE FAF &% e A
a9 A 54 #®Uh
O 7I'sd 18X} FAF M
O 7Isd #AZIE 2 9 ¥HE A&
O HF NAF *31_
- AP} SR EES AF AFEY 1T 2 BEEY 1T
U 2E FERadd S o83 71AA8 dF /¥ H7s Ask AL 714 AT
1) dTAEe] =3
- g FEFEHAS o83 VAN AT Al HIle Ask A 71eAd AT
) ATHEe WHE
O 7144 9% 3 H7s At MY 57 SR da g5o A8y
H
- Aol ERle A el ZZufo] QE > {2
« YAk, RS 71 23 probiotics7]%5 &<l
« urease test, gelatinase testE Fg 2]o] HAA <l
- gekiald 2E vle A9
«EEY] Aot pHEA S T3 TEINYYE &1
- 2E Feadd Az
«FYPH TaxAS Foto] AddE #FE o] 8ot WE JERT
O A MEFE o] &3 AEIF AF MY B7T (in vitrg



- caco-2 cell& ©]-83 TER(transepithelial electrical resistance)Z~8

O W% Asrt 5N FERDS o 4e BaTsfouAe 7154 e (in vivo)
A 2de 53 Y 7)5A8 g :

NE
o
olN
=
2
]:olt
_’;L_l‘
r o)
o
>
[ gt
i
p)

« 2EY 2, AAS, =34

* immobile methodE £3+

ey

a1 £
(m
k)
[
t

3 =d

behavior 7§41 A=

* D-galactose 575
- H7)s As =8 &

* forced swin test method

of
g & op
T =)
=8

(

* elevated plus maze method

- intestine, brain®l|4]12] gene expression #Z
* tight junction gene (occludin, ZO-1, claudin)
« inflammation gene(TNF-a)&3d =74

o BE GEHRDAAL o14F FU JIHY 9F AA A5 AT

CRE PR Y AR EF A A5 B FAFOEA, AZE A

- Co-culture system= ©]&3 AU 7IAA4 25 A =4 75 &<
- Abo] Bl B Z NO assayE &3 BUl 7144 2% A =22 75 &<

43t AW LS (Disease activity index, DAI) =7
o =2 Wyjshs HAl

2o Aol Aol E7IRI W gHibst 34 Il =4
S 2 X E] Nitric Oxide(NO) 2 TNF-a A=

O &= Fapaid gl AAF] B 7144 45 2 71A-A"E A 71 AT (in vivo

study)

- B i F=ol DSSE ol&st A dSse T Al = 2d A
- WS o] 83 AW EAE (Disease activity index, DAI) &4
- 89 i glucose &5 =4

- 2o A 9] Ato]E7I] Bl PPAR 3 54
- g o ZHE Nitric Oxide(NO) % TNF-a BA#F =4

12



- FE EES o83 @3] Fof 24 AIY
- TE BEES o838 14U Ny Ro 24 AY

2 0E GEATNAL o]8F AN AT AA APAY AF B FAAFAEFATE, &
SAAF) Aol Ed 24

(1) AL ==
AW A4 AR B AU AT-AERD RN 0P 2w e 3
FYY B 9 %E G

=

o xohﬂ NARAS Bl A¥AY AF 2 SERd g HE b Fud
IRy

- B AW A (Staphylococcus aureus strains, Clostridium spp., Bacteroides fragilis )
o 71MA AEEAH A, gAY ) B el

7 A4 A+ omics wA& T3 Fg WAL 4

A

A4
- AU ATeS Al FERAS A /A4 AR U R B AR

O FallAF(AFFAE, FaAH)d dgk TE Gefaid F+dd 84 9 I8 I3
ol A T3 FAEFY A8 gRV|E A
- 2| F5A|t(Listeria monocytogenes, S. aureus, Salmonella, <9473 E. coli 5) 2 FAvA=
(Pseudomonas spp., Flavobacterium “5)°l W& HE Fa-fFould o) gdAd g9
« A3erA M-S B E gelfaad g 8]l
- g GE i E HUEe fAEY gl g9 W A &4
g JIpamds HAURRE FAIFY fFeliAle Y vla 24

* Omics &4 % microscopic techniques & Aaf|dl 4]

o

S ONE GEARNd 4 AAEY FoIE 5F 2R gl 49Uy A Aol &
o9 718 AR A 3l

13



2. A7 Y8 R 23

2-1. AFU&

2-1-1. 2E IS adEs 83 VAN A5 EHIS AELA D AEFANL

7h 28 IR HE Az =21 3y R o|FeE 4 <l

1) 238 W&

h FrEfE-gS o] &3 B3 v A= Ax HH =23 g9
- &84 (whey protein isolate, WPL; sodium caseinate, CN)¥} 3 (glucose, galactose)®] T
12 e 212 wisksted DWol =<l &, WPI= 65T, 6AIZF E= 2443,
5ColA 8AIZF = 243 F3HEE AA gahfaiid S Az
°

- gEg AAEe we B4

@)
Z
rlo
ot
a
k5
rlr
oo

K

A& 9l3l, fluorescence intensity, advanced Maillard

J

product(AMP) 45, furosine 45, reducing powerg A3t HA ®bg =& HUA
B
@ Fluorescence intensity : W3Hky A4S Hrlskrl9lsl DW=E 108 343 =

spectrophotometer(Synergy H1 plate reader, Bio-Tek Instruments Inc)E A}-83t
excitation 370nm, emission 440nmolA FFPE=E =AHT

@ AMP A4% : 93hhe AWHEE Alely] 96 FEuS AAHEA AMPE 24

FeralEdS DWE 108) 343 ¥, spectrophotometer(Synergy H1 plate reader,

1

ok

Bio-Tek Instruments Inc)E AF83}4] excitation 330nm, emission 420nmolA FFEE
=49

@ Furosine /% : furosine F3HHH-3-2] 7] Hd=2 B3Rty 545 Hrlstr] sl
Az FagamAde] HAS H71sE 3 110TCoANA oF 24413 4 238k C18 Sep-pak
O 2 furosines solid phase extractiond}e] AlF-EHO 2 3k Furosine £4-S 13|
HPLC-UVD(280nm)¢} C18 column (30C)& AH83tdem, &l 5 mM sodium
heptane sulfonate, 20% (vol/vol) acetonitrile, 0.2% (vol/vol) formic acid (1.0 mL/min)
£ AREsh] &4

@ Reducing power : FEM A} o] FERE-FL reducing powers S7HAIZITHIL LA
Jom, Azg Fe-FEMA L] reducing powers ZA3t7] 913 DWoll 108] 345 &,

FRAP(Ferric-Reducing Antioxidant Power) assays 57383

14



shEkg 5A4do] Hold AE 47FAE pilot scale
- B EY diE Aake fal FENkE 54l Hold AlE 47FAE pilot scale

@ Ts : mlg] 7tEste] &7 & AFH AN AR} sjAE o] & 4L F 105C x|

o] FF F FA Aol & ol gt ST
@ @9d .z 2242 Kjeldahl Digestion Unit K-438% ©]g3te] 7hpislsha,

Auto Kjeldahl Unit K-370& AH&3ste] S/, AA<= T =dide 4% 34%
NaOHZ FHAA 42 d=Yo} 7k25 4% B4HpH 4.65) &2, ZF 38t 01N HC

2 AAgste] 2o g
@ T AE 9 3¢l DWSF o EYEH 1.1 -8
[©)

1139 2=
£ 1-1. ¥ £4<& 9% HPLC &4 =4
e Al 2= A Al(RD)
a4 Carbohydrate, 4.6mm x 300mm, 5um(Waters, USA)
o] 54 E oM EYEY(25:75)
s ImL/min
FUF 10ul

- bstee Y SN gud &7 SEAHCE Uro] Hrisiilen, #dY SA4e
8l FRAP assay & AH&-sHaL, 2tHZ 475 S4< flsl DPPH, ABTS, hydroxyl ( « OH)
gz &7 54 2 ORAC(oxygen radical absorbancity by fluorescein) assayS AH-&-3h.
@ DPPH &tHZ 4A% : DPPH(22-Diphenyl-1-picrylhydrazyl) 2 =z 4kstE 7|A7E &

A zol 9% radical®] &7 A4S dolR7] g APS =2, 500 uMe] DPPH reagent
100 pLe A& 100 pLE 37°CollAl 30% &<+ ¥H3AIXl ¥ 517 nmollA §3EE 573
B2
@ ABTS &tz &A% : ABTS{2, 2-Azino-bis(3-ethylbezothiazoline-6-sulfonic acid)}<} 2.45
mM potassium persulfates “F2ollA 12 AlIZE ¢+ WA F olE-&S o] 83t 734
nm?] A FFE7F 14 £ 002 7 HEE 3]A35te] ABTS reagent® 3 20 (0]
control(EtOH only)¥ 7} A5l 180 x| ABTS reagents Hil 6% % 734 nm 3749
FREE S ddZd &S SAE

@ +OH HUZ £A% : 450ulL 0.IM phosphate buffer (pH7.4)%} 150ulL 10mM
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7

&kl 150ul 10mM HO& %ol Hbes ARG 37ToA 4AZF &) wheARl +

750uL 2.8% TCAE o] ¥H&S FTEA7]A 1% TBA(in 50mM NaOH) 78t 1085

F B EolA TAAZL 520nmolA FHFEE S35+ control thHl < OH &z &
As AS AL

@ ORAC : Peroxy radical®l A4d<e 98l 2,2-azobis (2-methylpropionamidine)

dihychloride(AAPH)E AH83l9a, EFEEAE troloxE AH8E AlE= 75 mM

phosphate buffer (pH7.4)E °©]83ly AEE TEEE A|ZE3 T 96 well plateo] Al

E 2 5= 25ul E+ buffer (control)@}t trolox (standard)E 5%, 1 ¥ 40nMY
]l

~

deoxyribose, 10mM FeSO,EDTA, 525uL DW &3t&°] A& E+= buffer(control)E 7}
[}

fluoresceine 150 w0 FH7}stal 37TColA 1583 AXF HlF7]oAA AW &, SA
150mM AAPH 25ulLE %713k Ex/Em=485/535 nmolA d3FE=2o] 74 HEE 37T

oA (1% 13]) 27|kl Blsl] 95%°1d ZAaT wr7hA]

_l]}l

7(6'
1=

A< SAHs] S 7 g8e sk AR elastin® 3 491 elastase

Al AT, 9 Ax 71de] tFRrEe AAEH, 7IAA TR v T A
St @Al collagen®] &3l B4:Ql collagenase A4S A3

@D Elastase Aal&4 : 96-well plateo] substrate® elastin®} A& ZE= reaction buffer

(control)E %ol 410151, elastaseE F7Fete] AollA whES AIZRSE &, dA AT

AUl Ex/Em=505/515 nm oA FF =5 A3} control¥} W3t o= 3

@ Collagenase #3124 : 96-well plate©ll substrate® collagen¥} AZ& W= reaction buffer
(control)& 2ol 410151, collagenases FH7}ste] AF2olA whg&

o] AW+l Ex/Em=495/515 nm oA FFEE =43} controld HIwFF o2 F

("H MALDI-TOF/MSE ©]-&3§ d3afamde] dud 24 A
O B3 fFaid A2 9 Fx 42 98l MALDI-TOF/MSE AH8-3tY] protein

il
A BAS A3 AE AAYE S8 trypsin®E  in-soluble

i
M
1
o

modification site

digestion 3.

- @i 7]E0 2 oF 10mg/mLE 3|43 AEE speed vac drydt ¥, 6M ureaoll &3
A1Z. Disulfide bond AAE 93l reducing agent (DTT) 5ulLg il %
o] ¥k-ZAl7]11, alkalating agent (IAA) 20uLE FH7Fste] THA] 458 &b 7oA
REEAIL WAk k3 Ee [IAA AAE 918 DITE ¥al 458 5
3AZl ¥, DW$} trypsin solutiong g 37CollA overnight 3. ®H& TRE 9|3l
acetic acid® pHE 6°]3t= "o]e]al zip-tip(C18) o2 EHAZ.

2 MALDI-TOF/MS/MS protein modification site 4]
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- EAAIEE Matrix(HCCA)9F 1:112 412 F ground steel plateo] 1.5 yL 53 MS
4 2712 5004500 m/z (Nitrogen laser 337 nm, Positive mode, Reflector

mode(20 kV), 500 laser shot at once)°l™, MS/MS Spectrumes <L

Database(Swissprot)< ©]-83l modification peptide ¥ e @¥laS 2H5.
(vh FaY3 FEHAY olsista B4 H s 4
O T8 FIgade] Frqk F A

- AlE oF 1goﬂ 10mL 0.005N stoé— 7Vsted HQl ¥, sonication 10+, shaking 10%-3}

s}ste] A

OFO
§
fru
ol
2
o
&
5
@
Hm
1%

E 12 7714 £4<& 9% HPLC #4 =4

A&7 UvVD
Aminex HPX-87H Column,
=
7.8mm x 300mm, 9um (Biorad, USA)
o]57 0.005N H2S04
N 0.6mL/min
TUHF 10ul

sk g o) gqtst &4 BrkE fal S8 gug arss SAHEAL
, SHIH O 2 FRAP assays, Stz &7 &l 913l DPPH, ABTS, «OH v
ORAC assays %133

]
- g gebaiEe) sl 7eAd GRlS 918 elastase ¥ collagenase A3 A&

B fetol= 4
ekl AHE2 acetonitrile?t TFAE &4 34 Sep-pak(Cl18) &2 2|3 ¥,

17



Zip-tip(C18) S 2 elste] BANRR 598,

2 BAAIEE Matrix(HCCA)$F 1112 412 ¥ ground steel plate®l] 1.5 yL 53 MS &

A 2712 500-4,500 m/z (Nitrogen laser 337 nm, Positive mode, Reflector mode(20
kV), 500 laser shot at once)©]™, MS/MS Spectrum= U2 $ Database(Swissprot)<

©]-8-3 modification peptide ¥ & ©¥HAES 25

2 47 A%
h e E-ge o] &3 I3t vk A E Az HFH =24 g9
O BEREE 250 g G- ES] e 54 <l
- (N3 WPI 33} -8 dAdES Axstr] 98 2 @il S4o) e 25 dAo] 3
83 ON2 gt Aol Hlud woug 75T}t 85T Z7ollA glucose} HHEAIZ]
3, G3lhg 548 Fsiglon, diid o g debgAdo]l v WPIY 739 65T ellA
A 71w, B3ihkg S48 0%

- Glucose®} ¥H3 A2l CN Ge-Gle(glycated CN with glucose) = 3E7]3F31 0™, WPl
Gw-Gle(glycated WPI with glucose)® %7]3t.

- Y 29} o], WL nrl 2S4S ¥FE, AMP HAE, furosine MAH, reducing
power’} A YEl o, @3gkgo] 2 dojd AES FRIstAS. SHAIRE CN-85T ¢
75, WSzl Andoll whel AMPS} furosined] F7HEE7F ZAdH oW, FEES

o] H&HA Lot Zlow ATy,

oA &= A i =2 5o

& AFZEZJ] AMP} furosine A Foll @t CN9| whg- 5= 75C=E AA T

>

WG -0l B

B 0w Ole-83
DG cGlk-71

Flmoresceme iniens ify
P YT 0, @ 0w

Flsores cemie dniess ity

(=3 Tlnm, em:d40mm )

i i i " -

s 8 5 3 3
=) M)

18



@

b

w
~
&
=

2 100,000

FAMP intena ity jox 350 emd 20)
bt >
= o
= =
= =
] pm——
!
- —.
i "
I
- 1
- i
I
N - -
FAME dnivn ity (eu 330wl 200
2 =
= g

400,000 RGcadp 80w Glg81
OGedile-T3
h b k L1 ik il h
C. 3400 . LT “ —
- , | =L
1 .000 il : 1.200
_; - = e o= e o =~ 1 000
¥ 1500 " moccwss @ 1000
; DG oGles E 800 BGw-Gle-85
o . E
5 1,000 - & 0
5 £
- - 100
500 L =
200
- | |
th *h 4h Sh Bh ’
D. . 2 200
= 1000 8
z 2 s00
= ¥
W GeGle- 5 R
Z - y: 3 G- Gled
] (u] Jlc- T3
¥ 2000 Oeille ¥
= =
s z & 200
g l ]
, | - ] '
ok h ih &h Ih I

39 1-1. ¥k 2= W& casein®} whey protein®] W& 54

(A) Fluorescense intensity, (B) FAMP intensity, (C) Furosine content, (D) reducing power

@ FoA-go] v g IE FIRkE AEEo] ¥E 54 &<
- 75, 65ColA Z+zF ¥h-g-AI1Z1 CN WPLS| ©ald /o Hl&& HdAst7] 98] ad/
F HlE&S 1:2(50mg/mL:100mg/mL)¢} 2:1(50mg/mL:25mg/mL)E &S TZ2A 3t
FERFAALES A XA

- 29 120149 o] v /el njgo] 1:291 4% 210 HlE] FFE, AMPRAAE,
furosine A4 2 reducing power’} E3k2oH, ‘?}% S0l B A Yehd.
- SEAIYE, 21 HIEE AxF G- ES] B EA factorse] Fhol A AT A
FYPIAE 1.5 (20mg/mL:100mg/mL) PIEE A 23 S-S = vluste o =
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& A Yehin, gee gl B A A Bad go ArEe g
A% vl o 2/3 OB, FF WA FARUMAY I T ALAE A5 v
/g W gL 215 AR

A. 200000 60,000
2 150,000 &7
£s £5 40000
ET EZ
13 - 3 o
£ % 100000 5
£ E &k
£ = £ = T
E g £ g 20,000
28 500 g3
ih ih oh 12h
BGcGle-TH1Y  DGGk-TH:T) BGw-Gle i) DGw-Gleb3(2:1)
B. 50,000 200,000
A a
T 400,000 z
2 £ 150,000
-9 > z
X2 300,000 i
£ 2
= = 100,000
T 200,000 z
LE . 15 450,000
] 100,000 =
- -
Oh gh oh 12h
WGe-Gl-T5{1:2) OGeGle-T5(2:1) BGw-Gle55(1:2) DGw-Gled52:1)
C. 1500 1500
1300 1 12
= e
= 1200 -
L £ 500
g 900 | 2
€ T 500
£ 600 H
= e
300 e
0 o — o [ S
Oh Zh Oh 11h
WGe-Gle-73(1:2) OGc-Gle-75(2:1) BGw-Gle-$5{1:2) DOGw-Gle$52:1)
D. s00 200
8 a0 g
§ J g 500
& 900 =
= = 400
= Z
o G500 o
= =
= =
3 . 200
= 300 8y
B T ‘T =
- - - -—-‘m.
ih Th oh 17h
WGe-Gle-75(1:2) 0OGe-Gle-752:1) BGw-Gle-65(1:2) OGw-Gle-63(2:1)

a9 12 @A 2] ukg Bl&o)] WE caseini} whey protein?] W3- EA4

(A) Fluorescense intensity, (B) FAMP intensity, (C) Furosine content, (D) reducing power
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@ Ultra-filtration(UF) =71 A4

- 75 APe AT Alx FEE fEUde] FAAx A, BEeRENEe] 55
wolal F= AAsH] 98 UFE 23y
- UFE= 2ztol] WA A 13skel o, 13bol] wlsl 221 UFS & gigo]l dA 3] Fdastile
B2 (2% 13), UFe 22744 M dehs 2102 Az 212 2489
T i
T &0
£ Ea
;s " _._E:-fl
‘100 K
] o
a9 13. S3AAEES] UF 12 R 221 & 3 3F
(W) B3REg =9 pilot scale A=
O HF AAFd Ax =279 e} Ge-Gle (glycated casein with glucose), Ge-Gal (glycated

casein with galactose), Gw-Glc (glycated whey protein with glucose), Gw-Gal (glycated
whey protein with galactose)®] Yl 7}A] Ba-FdWd AMES pilot scaleZ A 233 =

- 60kge] B3l id AME AZEE pilot systemol| Al A xstH on, Az 9 Huj=
Y 149 2

- S g HES 21(5%:25%) % 3t DWeF £33 F caseine 75C, WPIE 65T
Tt B3t WEAIA FEHoid-S Az 50TColA UF 22k, 541%

=2
X
N
=~
>
o~

[e)
MEo] AL & 139 2o, AAEZo oA FaFe TStiH] ¢F 90%°]™, TS
= QF 95%<%). Endotoxin E|2E A3}, AEEA &t
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A Ultrafillration pilot 28| L} A F= n.+“"| tEDDkg}

18 14 BEHSAAAEE A= pilot system

# 1-3. F3hiks BAE =9 74

Protein Sugar TS : Protein/TS | : Sugar/TS ! Endotoxin
Ge-Gle 87.9 1.9 941 ;934 : I 21 1 ND
Ge-Gal 885 38 9%4 | 919 : 40 : N.D.
Gw-Gle 87.3 24 076 | 894 : |24 : N.D.
Gw-Gal 87.0 2.0 95.8 : 90.8 : : 21 } N.D.
RIS ) RRRISG

* Ge-Gle:glycated casein with glucose, Ge-Gal:glycated casein with galactose, Gw-Gle:glycated WPI with

glucose, Gw-Gal:glycated WPI with galactose

= R84
D fFramA-ge] Fho ge oi}%‘%‘@ﬂ@ﬂ ws 54 el

A Y =S Sdy Fof TRl W} Ge-Gle, Gw-Gle, Ge-Gal, Gw-Gal Hl 7}
A2 Az3A S

a9 153 #Zo] CN# WPl E5F galactose ¥H§ B3l =0l glucose ¥Hg B34
ol Hls] FF=ok AMPYAE ST 3+

WH CN 78 B3R 52 A-$ furosine A L Ge-Gle©] Ge-Galell Hls] =
A Uebd. ol furosineCZHE v WAE PHE= @3t RS JPE£TT}
Ge-Galo] Ge-GleEt =0} furosine©] THE 2= A HAY] e 2oz o743,

FEREE Albo] Aol whel Zo| e AR ow (F 14), CNY WPL 7 o

Ao EF galactose WHg T3P E0] glucose WHS TG E| vls] T i

o
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l:l]-:‘__rO] lc')yl’u

Time

on, F7HAow

b dde QA

= o ExJO =
- weEbA, dub o2 FNkg 542 galactose”l glucoseol| BI3 =9k
== = [e) L= = = =11 R
T T OE GERkAE =] ks 9 Fes) 7]esA Bla 3
93\_9_
= .
A sooooo 500000 -
E —a— CN by E —a— WPl
ZE —— GeGle / B 5 o000 | |[—— GwGic ,/",{q
E T 100000 | | —— GeGA / L —v— GwiGal /
5™ S @
27 ; 2%
S £ £ 300000
2 = 200000 / // eM /
= - ~ e
_E:" 100000 /// 51 100000 (‘b/”
=30 3 =
= =
= a (]
Oh 3h 6h Sh 1Zh 15h 1%h 21k 24h Oh 3h &b Sk 12b 15h 1Sh 21h Mh
Time Time
B. oo 500000
T — N T —— O e
S aooon0 | |—— GGl g £ o000 | |—=— Gwlle i
ca —— Gl // £ —»— GwGal
S X =7
i [ R F
£ 300000 3 E 300000
-E:‘E / / B /
e 2ot )
2 E 20000 S/ 2 E 200000
< ' 100000 / =T 100000 ;,;B;__ﬁ___b_‘g__*_ﬂ-v—___i
R
0 1] -
Oh 3 6k 9 12k 15h 15h 21h 24k Oh 3n 6k Sh 12h iS5k 1Bh 21h 24k
Tims Time
C. 400 100
N - —a— WPI L1
—o Gl f 30 1| —— Gw-Gle =
g 300 1| —— GeGd 2 —— Guw.Gal /
¥ /’ » g
E o >, g s
z z
.==" 5 o0
& 00 =
@
¢ 0
oh 3h &k Sh 12h ifh 18h 21k 24k oh 3 &b Sh 12h 15k iEh 21k 24b

Time

a9 1-5. DA Fe] FFo] B@E casein} whey protein®] B3 54
(A) Fluorescense intensity, (B) FAMP intensity, (C) Furosine content

® 14 D FFe] FFo WE caseind whey protein®] B

o W

Sugar I o I 3h 6h oh 1h  15h 18k 2th | 2eh |
Ge-Gle | 243 1 242 238 229 228 223 23 220} 216 |
Ge-Gal I 198 197 179 177 115 1 10 189 I 158 !
Gw-Gle | 228 | 227 226 228 227 229 226 225 | 226 :
Gw-Gal | 250 | 244 242 247 234 240 227 226§ 229 .

SR | Ll

* Ge-Glc:glycated casein with glucose, Ge-Gal:glycated casein

with glucose, Gw-Gal:glycated WPI with galactose
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galactose &3} ¥Hg A= FAHo] glucose T3 W&

g gahiks 54 A} vtk FE Bloew, e
%

2000

._.
in
=
=1
(=
=]
=

1000

FRAP value (pM FeSO,TH, ()
FRAP value (pM FeSO,TH, ()

A
=1

= =

el

0 =
T
o
(e

N Gee Ge-Gal WPL Gw-Gle Gw-Gral

a9 1-6. BT EAL 8

el e] gojd A% DPPH assay, ABTS assay, *OH 2z &A% E ©]&
st s on, Ay I9 179 24

- CN2 @33l 9sf DPPH 2oz &7 %5°] S7Fst3 o™, Ge-Galel Ge-Gleoll Hlaf
DPPH Uz A7l =9%s (I8 8A). WHH, WPl B3hihs 2 o] FFo mE
DPPH &tz 4759 WHEE Holx] FUAARE WPI A ] DPPH 2t Z 4750l
IC50 value ¢F 3.5mg/mLE CNOll HI3l =3+

- e ABTS U &A% A 23 (298 8B), WPIE 33kl 28
ABTS gtz &7%0°] F71st9 2™, Gw-Galol Gw-Glcoll Hl3] ABTS &tz &A%
o] TS WA, CN& Fahik-go| 2oJ3] 23]8 IC50 value’t 718k ABTS &tz
A7%o] ZAastdA T CN AHAY ABTS &tz 4752 IC50 value ¢F 0.9mg/mLE
WPIol| Hl3] €2 Sots.

- e Ae] «OH U AA%S CNF WPI 25 33hiso o3 fozxoz
S7FIAE. 7o TR wWE Aole HolA ke (1¥ 1-70).

- AAHoz Fat kgl 93 Bz AAFS SRS, glucose B3 WM AYA

galactose B3} WH-3 A ES oz AAFo] s HHd &AT A

o w3
G EA AA PFE 1S

o i=

H]

o o
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(A)

35 ]

30

i3
20

a
a
b 7
r ' c
o
0 . 0

10
Ge-Gle Ge-Gal Gw-Glc Gw-Gal

b
I |
[

Gw-Gle Crov-Gral

Iy
T

IC,, value (protein mg/mL)

1€, value (protein mg/ml.)

g
g

(B) 12

a : 8
10
s ;.
ol
GeGal

Ge-(He

TCS0 (protein mgml)

1C,, value (protein mg/mL)
=1

N AR -

<

P

{C] T0 (1]
B &
— T a
60 - 60 a
= 5=
$% 2%
= 50 B a ™50 b
-8 7 =
o % R
T / SSw
- : / = :
=E ) 7 = 8
(1] 10
ol 72 0 72 B
CN Ge-Gle Ge-Ga WPI Gw-Glc Gw-Gal

a9 17. 33 98 APE g &A%
(A) DPPH assay, (B) ABTS assay, (C) Hydroxyl radical scavenging activity

("h Bk st 7)sA gl
O BN Ao elastase ANEE 54 A= 198 1-89 YEHAS.
- CN & gshfadido] CNoj|l Bla] elastase Asll ZAo] FoH o2 EoH,
Gc-Gal®] Ge-Gleoll I3l =9k
- WPIL S92 F3Pkgo] of3 elastase A3l Aol FoHom F718FA o, glycated
CN#= HHE Gw-GlcZ7F Gw-Galell 13 elastase A3l &Ado] =3k
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i

T o

E-?:

=

-

c %

-

3 w0 :

=

-

L /}

g A

= 3

: e

=1 7
N

1% 1-8. B3 H AL elastase A3 A

Gie-(ilc

Crc-Cial

60 -

Elastase inhibition rate (%)

© B3-FraE ] collagenase A3 &4 =

- CNZ WPI + ©@9d =

A=

sy

-

3
Fahurg] o

50 4

40

M4

e

——
S

N

W1

A= 19 197 2+

&l collagenase A3l &4do] ooz

- Ge-Galo] Ge-Gleell HI3l collagenase A3l &/do] #3kou, glycated WPl 29

o] e AsjBAel o]/l UER}A

Collagenase inhibition rate (%)
7

N

19 19. B3HFSHlE 9] collagenase A3 &4

b

Crefile

GG

(41) MALDI-TOF/MSE ©| &3 @3} ut
D Gefdde) 9 72 248 515 MALDETOF/MS/MSE o] 83te] dahit-gol
shgom, Ashe 29 1-100] UEhngle.

9)3 @A modification 43S

$ AREe B Tx BY

=
=]
RN

S|
~

b

10 4

Collagenase inhibition rate (%)
-3

ZFoakg-ol o3 glucose 3 galactose=
lysine Zt7]°l binding 3l ZoE dHA
7t 5o Zeukg 7ol whe} binding site (glycation site) 2 A7} THE.
Ge-Gle®] 7%, aS1-CN9] K39+ K7, B-CNe| K1079} K176, x-CN9] K86 % 5 lysine
residue®l glucose”} binding =11 )=
Ge-Gal®] 7%, aS1-CN®| K3, K7, K83, B-CN9 K176, k-CN9| N81 ¥ 5 sitel
galactose”} binding =HAUAN S ™, lysine 2]¢ll asparagine residue®l= 3°] binding

Hojgle A w4

Gw-Glc?} Gw-Gal9] glycation sitex= B-LGe] K74, K101, K141 AI7FA =

8.

26
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Graeliilc
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e W ofr|i4ibe] bindingstH, F=
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- Gw-Glc¢} Gw-Gal®] -9, B-LGOlARE glycation site7} AZEALSH, a-LAdA = &
AR A ks ol AyATolA glycated whey proteine FPLCE F3 ©hd &
3 A3 o-LA peako]l FASHA AP Y A} IAHH, a-LAES glycation®l

M
o) WP @ WY Ba) mE WAl Yol Ao AR,

w4

LT ]

bEhine

= m = - I = | =6 =
-
. Gc-Glc
.
h
§ o
=
"
= g - A
- % 5 £ - Y .
E & S ¥ 4 B
= ef W B =\ E
ol 3 3
T P P — +.
00 ) W0 weot= w0
Y Thy heiond
- w000 T
= . 1 :
'\rl-'p!u:i-'a'\.""rl'-:ll i B AR IR AN W TR T

'

il ]
O m W OB ® . - = "
(B) B3 2 (casein-galactose, Ge-Gal)$] glycation site 4]
T r T
[ i AL L ) bt W B -i‘"- as.l®ary ‘KW "
Fey . e s i
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(O) B3hioH = (WPI-glucose, Gw-Glc)9] glycation site 4]

Rl |
T ] 1 L i
A o aw -/‘: :‘ ' DM M b A PR AE G
| il - '] -
! - -ﬂ.i' AL S S '1"
L 1 '
i o | C i
§ moome . o - gt
| L1 _I. I ik il bk ..|.‘ | JI.I.Jli_Aj i
= & w L m o 8 & = 1 2 8 = = w = o
' Gw-Glc
' i '
g 2 § 1 E &E T g &
g EiE g l i E A E = § 8
g i i 1 il
(o] 1804 o] i 2508 won | Mos | aoe =
e
' b & ‘ .
; '_:1,.'_1 r.._“.l. (i" LLFCMENSSAEPEQSLYCOQCLVYHR
bl 18
:: i
I ]
T T T I T
] [} 15 o b | ® 5N m
=] O . .
(D) B3-raud (WPl-galactose, Gw-Gal)9] glycation site &4
A 0N LI I
e — malw e e o - L Y
=1 & il R e ]
“ K T i | i F |
| R 3 T
H o ome i A = i
| . U F B 1
Ll i I} PYRT S g gy  Sr Y | |
"e; a (] = o 1'» -5'1: o -] - = m
Gw-Gal
P &l = ® E 1.','
EEY 2 = 8 = B 2 B
B = 8 §OER E| & B
i . | ...J.. T z iR
¥
i ] HE00 »ada e OO 00 A0 =
bk i * 1000 e
[ I L 3
LIl Ll Wiv oo rernls s e Easveeeive
y R4 -1
@ s | it BB iy
i g disid IR o TS L T | T
= - = ¥ T T

a9 1-10. E8-i¥de] MALDI-TOFMSMSE 53t glycation site £4

@ MALDI-TOF/MS/MSE ©]83t tryptic digested &3} ¥h-3 A=< glycation site?]
protein modification siteE £43 A¥= £ 1-5°] UEFH =

- Z3h-go] 93] hexose binding ©]¢]9| % oxidation¥?} deamidation, phosphorylation
59 @A modification®] Lot A& EA3A S

28



kg0l 2§ protein modification 7]543

AT7F A 9)=.

o

¥ 1-5. B3} ¥-3 YA E2] MALDI-TOFMSMSE %3 modification site ¥4

Protein m/z  Amino acid sequence Ge-Gle Ge-Gal
(A)

O 1175 “HKEMPFPK'T Hex

og-CN 1459 PHIQKEDVFSER™ Hex

B-CN 1753 VWLPVPQKAVEYPQRI® Hex

BN 1754 VWILPVPQRAVPYPQR!® Hex

ugsCN 2397 CHPIKHQGLPQEVLNENLLR® Hex Hex

ug-CN 2525 KHPIKHQGLPQEVLNENLLRE Hex (N-term) Hex

K-CN 3373 FSPAQILOWOVLSNTVPAKSCQAQPTTMARY Hex Hex (M)
(E)

p-cN 1028 “HKENMPFPK!® Oxidation

K-CN 1624  “HPHPHLSFMAIPPE!M Oxidation
()

og-CN 1352 MRNAVPITPTINRY Deamidated

CN 17584 TVLPVPQEAVPYPQR'® Deamidated

ag-CN 1760 SHQGLPQEVLNENLLR® Deamidated

o -CN 1873 “YWEVPQLEIVPNSAEER' Deamidated Deamidated

f=CM 2186 PDAPIQAFLLYQEPVLGPVR™ Deamidated

og-CN 3207  WEGHAQQKEPMIGVNQELAYFYPELFRY! Deamidated Deamidated

g -CN 3200 PEGHAQQKEPMIGVNQELAYFYPELFRY! Deamidated

wON 3373 SSPAQILQWQVLSNTVPAKSCQAQPTTMARY Deamidated Deamidated

w-CN 4010 :FYGLNWW'&MQHWV Dieamidated 2 Deamidated
@)

ag-CN 1952 YWEVPQLEIVPNSAEER'Y Phospho

*B-CN=[-casein, aS1-CN=aSl-casein, k-CN=k-casein

Gce-Glc=glycated casein with glucose, Ge-Gal=glycated casein with galactose

Protein  m/z Amine acid sequence Gw-Gle Gw-Gal
(A)
p-LG 1311 NALKALP MHIR' Hex Hex
p-LG 3108 MRKYLL FCMENSAEPE QSLACQCLVR'# Hex Hex
B-LG 3136 MK YLLFCMENSAEPE QSLVOQC LVR™ Hex
LG 3137 K YLLFCMENSAEPE QSLVOQC LVR'® Hex
(B)
f-LG 2833 19YLL FCMENSAEPE QSLACQCLVRI Oxidation
LG 2834 “YLL FCMENSAEPE CQCLVRE Oxidation
f- 1oy QSLACQCLVR! i
o 2862 © FCMVENS f . Xudation
p-LG 2862  YLL FCMENSAEPE QSLVOQCLVR! Orcidati
<)
B-LG 1716  YWLSFNPT QLEBQCHI'® Deamidated
p-LG 2818  ®YLL FCMENSAEPE QSLACQCLVR™ Deamidated
2 c . 4 : NVRE amidate
p-LG 2046  WKYLL FCMENSAEPE QSLACQULVRI* Deamidated
3 g MENSAE VRY nidate
p-LG 3108 WKYLL FCMENSAEPE QSLACQCLVR! Deamidated
p-LG 3137 MK YLLFCMENSAEPE QSLVOQC LVR'™ 2 Deamidated

*B-LG=-lactoglobulin

Gw-Gle=glycated WPI with glucose, Gw-Gal=glycated WPI with galactose
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(*h ZE FEram e olsieka 54 Bt
O A&7 AL FatdFE Aot A= Ta F3lgadfde] {74
< 343 Aste 19 1110 HeERAd -

- AM13& Lactobacillus gasseri= hetero-fermentative lactobacillio]l 2= 13 129} %o]
citric acidE& AH83to] acetic acidE AAHEE 4B15%=  Lactobacillus rhanmmosus=- lactic
acidg& 9 A4St species® Haxe] Qlom, {74k B4 Ax 9A glycated
casein®l| A 4B15° H|3} 4M13°0.2 TF T+ A ¢ B FFY lactic acid7} 4=

s

ok

- 7714 4 AARE Fol 4B159F 4M13 ol oJdl glycated protein®] #E7F & X

PR RN O

- g M
£ )
2 e 2
SH1E = AL
s [ EIE 5 mas1s
=
= D4M13 w 20 Dan13
-] E Pr.
= "
l | )
| & I
-Gl Gal  Gw-Gl 3 Ge-Gle Ge-Gal  Gw-Glk  Gw-Gal

Lactic achd (ugfmli
Acetic acid (ugmiL)

120
1
a0 Ll

mizis &0 misis
0 48413 Cami3

i -

. |

cr ol GweGl GusGa e seGal  GaeGle  Gw.Gal

3% 1-11. &' I3 s FF
(A) citric acid, (B) pyruvic acid, (C) lactic acid, (D) acetic acid

W o] gakst &g Hrt
O #E gl gatst Ve g BUHE FUHHoR Fsiden, ddy 24 A9
t 129 1-120] YERIS.
- CN# WPL 25 &a Ho| vls) 2a & o] Zrlslg o, 4B15% 4M13 5
T Afololl ztol= (UAE
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FRAP value (ub)

a9 112 48

BTS, *OH 2tz &7%
7Fet S

@ 2m gagude] gud £7%
- DPPH,

=] =

= >

1E
53 A
ow, WPL
ORAC value”7l} =3k=-.

BTS @t)zd A£7% 3 ORAC valuex Gc-Gal-4B157F Ge-Gal-4M13¢9) B]3f
g galgeEe] A9 Gw-Gal-4B157F Gw-Gal-4M13¢]

FRAP walue (un)
B
(=]

0 EEE P W |
L " e X
N & o & o
& ] = 3
& & & x
B o

old

L\.';‘ G!\.

Fape el B9

=3 Axe= 9 1139 2S-
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=i}
=

A
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E ) E
e -]
! £ 6
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a B 4
g . g
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£ z
o 0 & p i
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0000

ORAC {ulM TE)

o

e
=

Hydroxyl radical scavenging
activity (%)

@ HE M A collagenase A3l A W7 A HA] FE Ao HlE) ¢E
collagenasase A3l &/do] F7lat o™ CN el EE F3-FaaldoA 4B1571 T

U

7
é
ﬁ
%’

bR i # 7 R
& & s W& oF
R

15000

10000

5000

ORAC {uM TE)

Hydroxyl radical scavenging
aetivity (%)

a9 1-13. 28 F3Fade Sog &A%
(A) DPPH assay, (B) ABTS assay, (C) ORAC assay, (D) hydroxyl radical scavenging activity

< A8l g4 JdEls.

Elastaze inhibition rate (%) :(’

v
b ]

T
=]

g
[=]

™
w
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g %7}

Elastase inhibition rate (%)

un
k=

Z o

= =

B
=1

[
=]

=]
[=]

-
=1

2 533tH oM, elastase A3 &
3 elastase A3l &Ao] F7}8H oM,

= =
CN &3 @& sizo] AL Ge-Gal-4B157} Ge-Gal-4M139] Hl&)] A3l Aol =
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<

=
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B.

L 25 e 10

£ 3

- 1 - a

E 20 E a

| = -4

g 1 5 6

£ 2

= = 2

£ 10 £ 4

- E -

w L3 =2

E 5 ‘e -4 2

H 2

T o T o

i ke e & ] .l
5 [ @ ‘p o c_s‘-‘b " 5 \.ﬂ-\ -gd'-b
Qp (:;} G k\’@ . G-’\
o F G‘_'.

a9 1-14. 2E e dx3 7154
(A) elastase inhibition activity, (B) collagenase inhibition activity

(zh 2a gefraude] slgels 24
@O MALDI-TOF/MS/MSE A8-3te] wE gslfaiize] Helo|l=g #A4% A3 19
163} Z+.
- AU o g datskel st 7leAdol Hold 4B15 ¥R LAY HE I
o] Fgle]l== MALDITOF/MSMSE ol&ste] 4% Az, ol 7px AZelA
1,000MW o]&te] Jleto|t 337} wWol] AAHE AL gelsiden, wart 2 3
Ao Fehg,

4

Gw—Gal
4B15

Gw—Gal
4815

Gc—Gal
4B15

Gc-Gal J|3.-
4815 : |L =
vt B '¢\||[ b &

99 16, 2E FEFT e Aeol= B4 A
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@ 4B15Z &3k wrE G o] 800-4,000MWe] HEelo| =& BA%E A= & 73

a9 1-169] YERHLE.

- ¥ 1-63} 29 Ge-Gle- 4B159} Ge-Gal-4B1594 A& fd0d {8 felol== 7t
Z+ 87, 370192, Gw-Glc-4B159} Gw-Gal-4B15+= Z+2} 770, 571 &= <

- Casein 2 &&E FHoHA] HEo|Ex o-9F B-CNoA Feiglew, WP )
E gelfade] Felol== BLGY k-CN dlA g el =9 e k-CNS
caseinomacropeptide 2 wheyoll Al #Feistes T dojm, 4B15 ol o A F
ﬁﬂJE‘rOIEﬂ *@*é%.

E 1-6. T8 I Felole £4 A

Sumber mr Protein Position Sequence Ge-Gle-4B15 Ge-Gal4B1S Gw.Gle-4B1S Gw.Gal4B1S
1 1012 mn-CH 1-%8 RFEHPIEH L ]
.| 1187 PG 153-162 PTQLEEQCH [}
3 1455 KON 156-16% PPEINTVQVTSTAY [ ] [ ]
3 1555 KCH 186- 169 PPEDNTVOVTSTAY L ]
3 1588 [ ]] 195 -208 EPVLGPVRGPFPOYV L ]
& 1658 M 183 -19%  PIGSENSERTTMPLW [ ] [}
7 1705 ai-CN 185=1%6 PIOSENSERTTMPL [ ]
B 1Ti7 P 1%4=208 QEPYLGPVREGPFFIV 2
9 §.3.0] PO 193 - 208 YOQEPVLOPVREGPFPOV [ ]
[ 013 ¥ 182=209 [PNPIGSENSERTTMPLW [
I 2020 K-CN 116=133 KTEPTINTIASGEPTST L ]
12 2033 K-CN 116-134 KIEPTINTIASGEPTSTP [ ]
I3 2110 O 150=168 PEVIESPPEINTVOQVTSTAY [ ] [ ]
14 2158 K-CH 149 - 189 SPEVIESPPEINTVQVTSTAY [} [}
1% 2215 =L 1580- 199 SDIPNPIGSENSEETTMPLW @
16 277 k-CH 149~ 189  SPEVIESPREINTVQVTSTAV ™
) 1382 a-CH 179199 FEDENPIGEENSEKTTAMPLW ]
I 2378 179-19% FSDIPNPIOSENSERTTAMPL [ ]
19 1595 N 109128 PPEERQDETEIPTIN TIASG [ ]

*B-CN=[-casein, aS1-CN=aSl-casein, k-CN=k-casein

Gce-Glc-4B15=fermented glycated casein with glucose by 4B15, Gc-Gal-4B15=fermented glycated casein with
galactose by 4B15, Gw-Glc-4B15=fermented glycated WPl with glucose by 4B15, Gw-Gal-4B15=fermented
glycated WPI with galactose by 4B15
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(A) TE FIFENA (Ge-Gle-4B15, Ge-Gal-4B15)2] HElo| = £4

Ge-Gle-4815

a-Casein—-MW, 1717, 2013, 2215, 2362

g-Casein—~ MW, 1589, 1689, 1880

" L g = . I"::' B : g
i b e i} I —
Go-Gal-4B1% o a-Casein-MW, 1012, 1689
- S
LY T Jl I.il ‘ ,:—_ F. 2 =

(B) & F3H A (Gw-Gle-4B15, Gw-Gal-4B15)2] HElo|= £

Gw-Glc-4B15 . . : 2 =
. CaseinoMacroPeptidefic-Casein) —
s - i
$ e - MW, 1455, 2020, 2035, 2110, 2198
£ I

rf/

- .

| ,
3
STH4F

1544

BN

0T 4

M.-mLJ\EmJ..L.L_.,MJLJ,, l..._;.u.,JHJAH__.J, e

- CaseinoMacroPeptide(k-Casein) -
Gw-Gal-4B15 MW, 1455, 2110, 2198

G2E EATNd 44 A8 SAEY A=TH FY 2 VI JHaTdd oF
ARFE 24

(1) A3 u&
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= o T 71ed 7
- 1APA R AYE F4bdt T Lactobacillus rhanmasus 4B15%} Lactobacillus gasseri 4M13 <
TFo| ZEnlo] QA2 54 HUIEr] 98] &4Esks(FRAP assay, DPPH assay,

ABTS assay, ORAC assay), a-glucosidase #3l°s, cholesterol 7t4s, A9S4EAE &

@ A frikets 551715 5 NCBI #4455

- AYEAFFol Hold 4B159F 4M13 & NGS(new generation sequencing)E &3l

whole genome sequencing #4<= &t o™, 71E FAF #5249 comparative &
AE Sl At dFE2 BAF 4B159F 4M13 FFE IR P YEREAE O] A5
718 81 NCBIY| #555< ¢59

WA AA GAE A D a4 B Azd By

l

&
1 of Adtd BE getfaiE 2490 Ge-Gle-4B15 28 FA1F vigHls 24
< 938l casein® glucose HIRPIE(5%:2.5%, 3%:1.5%)= Th&FstA st LEAS A=

S WigElel wE Rl gl Eielel BE YEATud A8 BEFE Axsy
on], BEAE Fal HAE NPUIE A4 9 AETHE A4S dud

32 FAHFSE pour plate methodE 53 Z4319 2

=
W, #5HA = U 30H e AFAE ez s
(th 5ca1e-up% T dZAt A AT
- HE s ARFAEE vge® i IE el A Ge-Gle-4B15 A&

- TRYA 7] casein glucoses 2:1(5%:25%) BIEE E3ste] 75°Col A 24A4%F &<t
nlo]F WHSAIZl 3, L rhanmosus 4B15 ¢S 107 CFU/mL Fow HEI 37°C

DA F, G EFste] da

o g ols HAxr)oA FAAESI EEs)

= A=

ko3
T

et

3

i
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@ AR 24400 W vgESHE o]3shE 5l Rs54

o

7}

AT, AT E pour plate methodE 53t 43}
om, o]getd EAL TR, 9Nd, AN, & FFES E4%t FAFLERE &

W75 AEEY A 2L 715 B
(o]

=
- A7 E AAF W 78 AEEE A HIHE 98 MALDI-TOF/MSMS
B

A7 mE AAFS] 71548 B7HE A8l FRAP assay®t ABIS assays sl &

1) Normal + PBS
2
3

Normal + casein

Stress + PBS

4) Stress + Fluoxetine

~—~ ~~

5) Stress + casein

6) Stress + Gc-Glc

7) Stress + Ge-Gle-4B15

+H AMEPS I9 1173 Zo] Ge-Gle4B15 2lo] A, 2E#H 2= f & A, &~
3 2E#X~4F T 2EH2 8F TE E 58 AAFHS.

A vAE 7 A4S Y8l FastDNA® Spin Kit for soil& ©]&3ste] ¥ W w4l

E2H5E metagenomic DNAE FE%.

m

g 25

DNA agarose gel electrophoresis® UV

=
spectrophometerE ©]-&38t] FE3 FAAL £5 B &S USRS
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lIuaniatiui- ]H :
=hf2ni= mim itrssi —

« Animal : 4 weeks old C57BL/6 mice
» Treatment method preference : ad libitum
o — s n=10

a9 117. 2EH A SERY 29 Al

il

£

@ NGS(new generation sequencing)& & H|AE T3 &4
8 q )
- AW PAE TR A4S 938l FastDNA® Spin Kit for soil< ©]-83te ¥ W =4
EE25E metagenomic DNAE FE%. DNA agarose gel electrophoresis® UV
& A ek 2 e FASAE
- R AYAF BAS A8 165 rRNA 3] high-throughput #4715 <]
71€S o] &3tHS. FHlE DNA A5 % illumina AF2] MiSeq AHlE

7]
o]-8, k2 W #FF 165 tRNA 32 A E<] hypervariable region & V3-V4
=

spectrophometers ©]-83t F=

pyrosequencing

- Pyrosequencing o8& ChunLab®] CLcommunity programe Ab&3te] ¥ U
genus 3! species dW7HA] WA= THE BAste] IF I RAEFe Ao] B 4ol

9 sEd s )8 MAEFY ol Bt Ee.

(vh & FetgauEe o A metabolites 4
@© W metabolites #4]-& 91§ SCFA(short chain fatty acids) 4]
- ¥ W SCFA #4< 9al &9¥ AlEZ9 ether/heptanes &3t FZF %, NH2
seppaks AH8-3}o] SPE(solid-phase extraction)©.2 SCFARHS &% Heptane/formic
acid 8402 HFHOZ SCFAE F=% GC-FID2} FFAP column®.Z SCFAE

I
MatA . GCFID 4 212 o5 & 179 25

¥ 1-7. ¥ U SCFA £4<& 9% GC-FID &4

Column FFAP column (30m x 320um x 0.25um)
Inlet temp. 240°C, split mode (20:1)
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Detector temp.

250°C

Oven temp. 40°C, 2min (10°C/min)— 65°C, 2min (10°C/in) — 240°C, 5min
Flow rate 2.0 mL/min
2 |47 A%

FRAP, DPPH,

o
& 4B159} 4M139] d4tshso] 71 Holws. 531, 4B15H 7

¢
i
o
[
£
N
[kl
f
_?':
o
)
[>
N,
o
3:
ot
N
HE
0
i
_>|~I_4
\->
2
ojf
Ju

ABTS, ORAC assay® &4tsls

2l (2 1-18).

>

FRAP value (FezS047H20)

(9]

ABTS scavenging activity (%)
= &

=
=

=

(v}
2

.
=

w
=

ra
=

DPPH scavenging activity (%)

=

IMOZ 3M03 4M13 4RZZ SRO1 SROZ SR13 4B15 3MOZ 3M03 4M13 4R22 SROY1 SROZ SR13 4B15

Strain Strain
D 4
3 25 2
-
d 'S =
d E 2
e
f w
! s 4 b
(3] d cd ¢
=T d
o e
i |
. 3 ! 00— .
IMO2 3MO3 4M13 4R22 5RO1 SROZ SR13 4B1S IM02 3IM03 4ME3 4R22 5R01 SRO02 SR13 4B15

Strain Strain

19 1-18. 4B159} 4M13 FF2| d4kss Hrp Ax

>

S

o|
&
2

1} O
o=

a-glucosidase #alis3 ZH2HE as B7F
F= e 67 &7l Hlsl a-glucosidase #3534 ZE=EE
£73], 4B159] 71540 8oz 7 A YErd (2™ 1-19).
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*
o

80 70
g i 60
% z60 280
32 5=
" 0 == 4
g% B8
:5 o 30
33 5 <
8 g 20
UEN g
£ 20
0

o

3IMO2 IMO3 4M13 4R22 SRO1 SRO2 SR13 4B1S IM02 3MO3 AM13 4R22 SRO1 SRO2 SR13 4815
Strain Strain

a9 1-19. 4B15%} AM13 #F9 a-glucosidase Adfs FH2HE as BF7F 4%
@ A faktso] AeFAEd 9ot

T M w5 A9SAZA BrHE 9l LPs Aol e NO (nitric oxide)9}
pro-inflammatory cytokines &S Z433A5. NO release &4 23}, 4M133} 4B15

ol NO AAdwo] Foldoz 7P AA vetwteon (L3 1-20), F ¥59 LPsel
i3t cytokines A &S protein @ mRNA FFoA E43F A3, #ol Wt &

o)EZQl A HPomW, 4B15 FFolA EE cytokinesd WHo] FoHoz A
e Zs g0 (2" 1-21).
ety

I3 1-20. 4B159}F 4M13 I LPS A g9l 23 NO A F

F- w0 (== B
! ' =
e - ki = E §.m~:
2u / H
a a2
el A7 . i
L omo | 7 EZ
= g = TE i
#o | 7z .
o 0 BB - gl
LPER pgml) - - + + + PR pgmly - + + + &
Treawtmesl - - 10 187 10 [CFLEwL) Tesaiment - W 19T MY CFumL)
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1500 = Al E L] =
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= 1300 < BN
E g @
} %0 28 )
L Z=
h-
3 F15] E=Z W
= W= 3
—
L = & >
| £
[} = o (e | |
LPE A gl = & " LFL 1 il | ® . .
Traatment W 1" [CRumL) Trianrair - - w1 CFuml)
[ ]
e - L 1 =2 {emywl
BT alS = -
s
o = E_» -
R = E
E 81 1
. 23 “
L= £
= Ex ¢ ol
a™ =2 Zz 12 B
f i ¥ ,
b am = ! ¥
™ (= '
N i 0 - L [
PR gl - » . - PR M el - & &
| — - - 0 10 L[ TN T in plremri o W0 0 Rl
o - w p—
o el T -
[ E A
. o " =
b =
E g :
g EE u
g food EX
d o
pli] . =,' 1] .
= = | 4 = ol
LPER pgml) « " N LPS L1 gl | v " v
Trastment . - W W 1R el Treatmend = - W W' 10 ol

19 1-21. 4B159F 4M13 #F9] LPS Aol 9§ pro-inflammatory cytokines 38 %
(A ELISAE 53 @il I8, B. q-RT-PCRE 53 mRNA 23 )

@ A FAHFT2] whole genome/comparative sequencing
- ZEupo] E| o] FRlE AW 75 4B159}F 4M132 NGSE 53l WGSS z1a)3h9
. 4B159} 4M139¢] genomic information 3 1-8° WEFHRISH, circular map ¥
COGs distrubutione 18 1-223 25

¥ 1-8. 4B159} 4M13 #F9] genomic information

L. rhamnosus 4B15 L. gasseri 4M13

Sequencing platforms Pacbio_20K
Assembler Pacbio SMRT Analysis 2.3.0
methods reads 91,317 95,521
Methods coverage 421.71 573.42
Genome size (bp) 3,040,074 2,114,362
G+C content (%) 46.68 34.94
Predicted CDS 2,863 2,089
Number of contigs 2 2
Number of rRNA genes 15 12
Number of tRNA genes 59 60

41



3,016,126 2,060,681
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s Dty b 1R a2 AR
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B Funa b wrieown

19 1-22. 4B15%} 4M13 #F9] genome sequencing A 3}
(A. Circular map, B. COGs distribution)

® AW fAFEFe) 55/NCB 5

=
- Genomic sequencing 415 €53 4B15%}F 4M1

EF7 S 983l9 o, NCBlo| 528 9483

3= ¥ 1939 2L

FE= SZuYERZME ] 2
<. 77 53Ws 3 NCBI 5549

;&UJ

# 1-9. 4B159} 4M13 #F¢| E3INCBI 55§ HE

5 KCCM E3|7|8H3Z | NCBI 52H3E
Lactobacillus rhanmncsus 4B15 KCCM11983P CP021426
Lactobacillus gasseri 4M13 KCCM11984P CP021427
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3

1% 1-23. Lactobacillus rhamnasus 4B15 T A& 73

(Wb 28 getaaudE a4 HE fAF 9 38 54 5 AxE 89
O wWEH &S 924 st Ge-Gleg F 7HA BYoE Az o, Azay P =3
Gc-Gle HEY ARRe 13 1-24, 1-259F 22

a9 124, 48 oy 48l A za4H
(9% uHl, 2LEF 9 I ASH, L2F ot A= A F)

43



gl gl mel Alxd BEolT Dolg Ea

A=

® 110. AL FFE5 AL &

(

=%
A=

=
I
2
$
T o
ugl_g
r ol
off
ol
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a9 1-26. 48 93}

#O A @ fNRS BH A, T BE

W7l Az, Gz B dheko]
25, gl B UgAw

A H(Ge-Gle4B15) 3§ TEFH

[e]
o
= 107 CFU/mL ©), F-AFILIE 3% o4 o=
=2 5% WAFI} o|r]e]F,
, AA Q) 71E%E 5% HER7F O =32

FeraNd dE d 34
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L. rhanmneosus 4B15 (log CFU/mL)

HHOO]: ;ﬂ HH oO]: _:'6‘_
3% Waoy 7.32 8.38
5% Hra ey 7.35 8.46

E 111 28 3EHERd HE fiddEEE 14

3% FAH S 5% A5
pH 3.46 (20.17) 3.38 (19 )
= (%) 15.3 16.7
A4S (logCFU/mL) 8.56 8.64
ot . -

HutE ol o

6 ——3% QMIFEE

/ —8—-5% JLTESE

HEEE \ 0|o]0) 2|
2o ciot

HetEol ob - 0[ojo) EHak 2o o =i

3% FARER 450 412 4388 5.17 538

5% FLZER 5.04 4.33 5.00 5.21 5.33

9 127 2E ZEHdiE g FAESE VIS #53 B4

@ PAETH U ASEA AFE EQE HEHoZ A3 viEn S 2D ARIAE
1-12, 1% 1-289} 7S

F 1-12. 28 F3Aad & dEG g

4EY SHH(%)
casein 5% + Glu 2.5% 2a<l 15
A4 65.07
5 18.64
L JAAF 5365 brix) 0.85
TA%k 0.13
A 0.14
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Fs 0.17
A 100
gatg o J)s4 TEHjO| &~
. e
Casein 5% + Glucose 2.5% QopEE 224 FitgT WS
D 2djo|2EjA 7] T
L. rhamnosus 4B15 i
ofo| g (75, 24h) oy
|
[ =i i
w7} HEmb Y W2t
.!n.
Sal 58
o :
73 U SH
92t T
WESHRTHYE HE
-2

¥ 128 2E FIFEYE G TERF VR IAE

@ ¥E Fegoud 2§ dade Hasy Hrt

- Ge-Gle-4B159F Gw-Gle-4M139] a2
E ZEH|RE2 dFo] d B pHE| ¥3= 1

(lactic acid, acetic acid, formic acid, propionic acid) &2 1H 1-30°]

- 2F AZro] IRl wel ZEule] QB 5o #Ut FUFSIA oW, pHE

g AIRbo]l F7hekel whek {714k

CER

o
|

- 6.6
75 A
- 6.2

- 5.8

log CFUfmL

6.5

i

Ch 3h &h 8h 12h  15h 18h 21h  24h  27h

- 54

30h

36h  38h  42h

e

3sh 45h  48h

CGe-Gic-4815 WM Gw-Gic-dM13  —o—Gr-Glc-4B15 —e—Gw-GicdM13

a9 129, BE PEHEN F g wEe MBS 54 Bt
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3000

2500 -

Lactic acid (ug/fg)

:

D -

100

Formic acid (ug/fg)
5 & B8

e
a

o4

:

8

Oh 3h 6h 9h 12h15h 18h21h 24h27h30h33h36h 39h 42h 45h 48h

—o—Gc-Glc-4B15 —a—Gw-Glc-4M13

,WW

Oh 3h &h Sh 12h15h 18h21h24h 27h30h33h36h 30h 42h 45h 48h

—o—Gr-Glc-4B15 —e—Gw-Glc-4M13

a8 1-30. &E Fs-gohag

@ wE el zg urgofo] y]HA
- Gc-Gle-4B159 Gw-Gle-4M13 &g 91 9]

whey protein @3}iH-g-&oll B3| 4B15%} 4M13 o2 Z}7}

aA%ol fHOE F7155L.

3000 - FRAP

2500 -

2000 -

1500 -

1000 -

500 -

FRAP value (uM FeSO47H20)

Gw-Gle

ol 1
Ge-Gle

Ge-Glc-4B15 Gw-Glc-4M13

7 ABTS

2.5 -

1.5 4 T

1C50 (protein mgfmL)

0.5 -

0+ — - -
Ge-Gle Ge-Glc-4B15 Gw-Glc

Gw-Glc-aM13

140

=
=)
=]

MW"“

Acetic acid (ug/g)
o ] =4
g 8 B

o
(=1

P
Q

|
|
o
|
|

=]

Oh 3h 6h 9h 12h15h 18h 21h 24h 27h 30h 33h 36h 3%h 42h 45h 48h

—o—Ge-Glc-4B15 —a—Gw-Glc-4M13

300

250

Propionic acid (ugfg)
& 8 8

w
=]

o

Oh 3h Bh Sh 12h15h18h 21h24h27h30h 33h 36h 3%h 42h 45h 48h

—o—G-Gle-4B815 —e— Gw-GicdM13

& TEA {71t FF

7}
gitst &4 A A3 (29 1-31), caseind
ele o o) Ie)
BEY ¥ a9y 9 gz
16 DPPH
14
=12
s
210 4
53
B
g 5
5. :
2
o 5
Ge-Glo Gc-Glc4B15 Gw-Glc Gw-Glc-aM13
72 OH- scavenging activity
£
£ 7w
=
w68
E = 66
'?3 64
8 &
-
£
50 !
Ge-Glc Ge-Glc4B15 Gw-Glc Gw-Glc-4M13

¥ 131 2E FIREE G TaAo s 24
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daoe) dF g 249 A Ad= 39 1320 UEhilE. Les Al s dF
] 7} Al (inflammatory mediators) 241 %78 % TLR4, IL-8, MCP-12] mRNA T&¥o] &
oH e 7+

whE, g Ay o] gebfuulds Lpset A AE@ A, dF miAAEY
mRNA Fdo] frojFos gadt As s+

1.6 TLR4
14 -

1.2 A I
] |
0.8 -
0.6 -
0.4 -
02 4
0 T — T T T

T

Control LPS Ge-Gle Ge-Gle-4B15 GwGle Gw-Glc-4M13

mRNA expression [relative fold)

1.4 - IL-8
T
o 12
£
H
£ F 1 -
[}
1 -
= 0.8
=
2
206 -
4
o
£ 04 -
3
Z 02 -
E
o0 T — T T T 1
Control LPS Ge-Gle Ge-Glc-4B15 Gw-Gle  Gw-Glc-4M13
1.6 - MCP-1

[+

@

'S

mRNA expression [relative fold)

o 5 = o

(¥

I T

Ge-Gle Gec-Gle-4B15 Gw-Gle Gw-Glc-4M13

o

14 -
12
o |
T 7
LPS

Control

a9 1-32. TE IFEaudd g dade] 454 &4

A gold Aol a3 YIS 71X = tight junction proteins®] TS mRNA
Tl ST A3, LPS Aol o8 froldem ZHad v, 2E FERuds
LPSet Ao A ejd A3 tight junction ¥¥ zo-1, occludin, claudin-59 mRNA &
S7FIA S (38 1-33).
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=
B
]

=
ha

o
=]

mRNA expression (relative fold)
=)
ha

[=]

14 -

mRNA expression (relative fold)

1.2 4

mRNA expression (relative fold)

o
L

e
o
L

e
=

1.2 -

0.8 -

0.6 -

0.4 -

0.2 -

zo-1

0.8 A

0.6 -

! I
' |
Control Ge-Gle Gc Glc-4B15  Gw-Gle  Gw-Glc-4M13
occludin
1 T
e
Control LPS Ge-Gle Ge-Gic-4B15 Gw-Gle Gw-Glc-4M13
claudin-5

Control Ge-Gle Gc Gle4B15 Gw-Gle Gw-Glc-4M13

7% 138 BE BoAENd g wEYe) A Py B3 B3
- 5 AX (SH-SY5Y cell)oll A & Fah-f-T4 A o] neurogenesis (A7444) &S =3
IR .

AE B3 98

279 %212+l BDNF (Brain-derived neurotrophic factor)®} 4173
3l NeuroG22] mRNA 2@ o] Ge-Gle-4B155 A3k TFNA

2

ojror M w2 FAE UEE (29 1-34).
- bax, bcl-2, caspase-3%] mRNA &d =4 AFoxx Tg I3tfaid g 259
A = A|lZ2] apoptosisE AAlsH= o2 FAEH A+
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BDNF

o
@

[N

mRNA expression (relative fold)
o o

2.5

L5

0.5

mRNA expression (relativefold)

£
Iy

S~ R X}

S
(=T S

Ge-Glc Ge-Glc-4815 Gw-Glc Gw-Glc-4M13

bax/bcl-2

Ge-Gle Ge-Gle-4B15 Gw-Gle Gw-Gle-4M13

NeuroG2

Ge-Gle Ge-Gle-4B15 Gw-Gle Gw-Glc-4M13

caspase-3

Ge-Gle Ge-Gle-4B15 Gw-Glc

Gw-Gle-AM13

O9 1-34. 2E 39 8dE HL FE NS neurogenesis(AFA) &3

- Gc-Glc-4B15¢9F Gw-Glc-4M13 +

A5 oA 24, Fu By BE

g-Casein - MW, 1589, 1689, 1880

19 1-36. EE IFIaRd

w3}, W47

Hg

a-Casein—-MW, 1717, 20

a9 1359 %

71E 71540l

13, 2215, 2362

WEF W Aeol=

A WE GEaRNde A8d BE i3 o
3 ERHE BARGL.

1-13])
Asd

¥ 1-13. 48 geaaad A8 YaEF U Jeol=
Protein m/z Sequences Post-ranslational Ref.
modification
Baum et al.
asi-Casein 1991 1RPKHPIKHQGLPQEVLN;; N'j7(Deamidated) 2013)
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2997  173YTDAPSFSDIPNPIGSENSEKTTMPLW g9 Jin et al.  (2016)
2834  174s,TDAPSFSDIPNPIGSENSEKTTMPLW g9 Nigo(Deamidated)
Baum et al.
2618  176APSFSDIPNPIGSENSEKTTMPLW g9 2013)
2547  177PSFSDIPNPIGSENSEKTTMPLW 99 Jin et al.  (2016)
2291 179FSDIPNPIGSENSEKTTM, 96 Nigo(Deamidated),
T195(dHex.HeX),
M96(Oxidation)
2363  1790FSDIPNPIGSENSEKTTMPLW 99 Ha et al.  (2015)
2363  170FSDIPNPIGSENSEKTTMPLW 99 Nigo(Deamidated),
2379  170FSDIPNPIGSENSEKTTMPLW 99 Nigo(Deamidated),
M, 96(Oxidation)
2525  170FSDIPNPIGSENSEKTTMPLW 99 Niss(Hex),
Nigo(Deamidated)
2216  150SDIPNPIGSENSEKTTMPLW 99 Nigo(Deamidated)
2219 15 DIPNPIGSENSEKTTMPLW g9 Nigo(Deamidated)
2001 182IPNPIGSENSEKTT 95 S191,T195(dHex. Hex)
1942 s, IPNPIGSENSGKTTM ;96 Kig93(Hex2)
Baum et al.
2014  1gIPNPIGSENSEKTTMPLW g9
(2013)
2029  15IPNPIGSENSEKTTMPLW g9 Nigo(Deamidated),
M 1 %(Oxidati 01’1)
2176  15IPNPIGSENSEKTTMPLW 99 Nigo(Deamidated),K 93(Hex)
2385  153sPNPIGSENSEKTTMPLW, g9 T194,T195, Wi99(HexN)
as2-Casein 1718  14]JQPKTKVIPYVRY Lyy7 Jin et al.  (2016)
B-Casein 1057  ssPPFLQPEVMoy; Jin et al.  (2016)
Baum et al.
1555  193YQEPVLGPVRGPFP;6
(2013)
Baum et al.
1880  193YQEPVLGPVRGPFPIIV
(2013)
1881 193YQEPVLGPVRGPFPII V9 Qios(Deamidated)
Baum et al.
1718  104QEPVLGPVRGPFPIIV 9
(2013)
Baum et al.
1590  19sEPVLGPVRGPFPIIV,g9
(2013)
Baum et al.
1094  19o)PVRGPFPIIV;9
(2013)
k-Casein 1542 155SPPEINTVQVTSTAV g0 Le et al.  (2016)
1455  15PPEINTVQVTSTAV 6o Le et al.  (2016)
(th =& Fslfauded o vhe2x md Ay v E 74
O #¥ W metagenomic DNA F&
- ¥ W metagenomic DNA % ¥, agarose gelol| loadingste] &1t 2A#, 1
136011412} o] DNA A} 9 ¢fo] T F=8 202 glE.
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Ge-Gle-4B15 43 150 22 F82HE A9
A AT 2 929 3kaoA fgiiE

- 2EHE =F 5, AY i EA)sk= Lachnospiraceae,

Staphylococcaceae, Clostridiaceae 59| family7} 7}t oy, Ge-Gle-4B15 AFH 1w

ANAE= TY FFE°] TFAsS. T3 Lactobacillacecae= & Fslod AF 1

FoA & HEE EAIARE
FolretE o] g o] AME-3F 4B15w7F 3 Lactobacillus® & 3-red A

FH OFNA =& HEE EA3Y M, Lactobacillus rhamnosus™ &8 &3l 2
AH AFAAT EAEAS (T1F 1-38).

- Phylum, class, family, species ¥ genus TollAe] PAE 3 W7t 2F wet
FAT HHoE YEyon, o] e AR 2EH2Y =5 9 1E GshgE g
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A7 A PR 2R Ml FolH Jge v

rlr
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o
ut
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rf
et
&
%0,
oo

- r——— N-Con 0wk}
— 5-Con (Owk)
g L~ 5-Gc (0wk)
o —9 [ — S-Flu (Owk)
L S-FGe (Owk)

N-Con {10wk)

. —— S-Ge (10wk)
v L S-FGc (10wk)

0 T s-Con (10wk)

B odon el W SCongiedl B SR de)  BEc Dk SO o

M-C ¢ Mo | 5-Com {rhwk} EFgideil @G idw  ERE-FOC{10ek)

c 25
Microbial distribution at Phylum level
2
- I !
;i — i 100% . a T p— e . o Fliimiculie
g, LB B T O 20% » Bacteroidetes
4 = Actincibacteria
=
"-g s = Protaobacteria
os & 0% = Cyancbactans
1] E BO%, = Yemucomicrobia
N-ConS:Con S:Flu SGc SFG¢ B = Tenericutes
8 E 0% | . - Db R ok
= £ 0% — = Steplephyia
ES ] i E = Bacteria_uc
z : & 0% e
E‘E a = » Acidobactenia
33 T S g 20% = Chiorofiexi
i Saccharibactera_TM7
2 =] ' -
| . (15 S
H-ConS-Con §-Fu 5:Ge 5-FGc Mo e
Inner donut: Class level Cuterdonut: Family level
W Blacts gakiy w Che2ndia LB+ B . Bl 2 hrrgnac ese o RLMInGCocraceas WPlanDCo0Cac el
= Bacdl = Eryspeiinchd AlLaciobacilaceas s Bacierodar e ® Rdrilaceas sErympekirchac s
mAdmabactena_c = Caiabactenia = Staphyioooct sosae nCamobaciensoese sComebacienacene = Bacllaceas
w W arpiovitng_c = Yerncomiiobiae W CONODACHEABCDME sFRAFRSEE 1 @ 000 1 DA e = Hiob A e
= Betaproteabaciens = Detapridinbaching s AKErTanEas ane =Porphyromenndacess  w Cherdensensfiaceas mAgroco caceas
=Danacootecbaciens. . m Mollcues # Akaligenacems Camidinoens aDesblorbroracese  =Enerobaclendceae
',u = :mmﬁﬂun a Defprmbacieraceae s 5uifereiaceae = Peplococoac eae wAMITLEE |
s e wia "EFGa5araf = Bactorcadsies 1t =Rfodospiniscese ¥ amelienss
o Teiierllis = eudcotiedoms « Mogibacienum | sPsepdomnnadaceas o Preveleliacess FI36T T35 1
Eactena_ie ¢ & Fuscl BOven_i: s ELRXA083 1 wPoaceae Koraxelaceae » Sphingabaclenac e
Furmicutes_ue Baciansidees u Enlerococ caceas Brucedlnoeae Bradythoobaoe s Achoks plasmataoess
Sacchanmonas_c Clepsardhinbesy_ut Striplios taoe e Atdameococtacese Heleohacraonss

a9 1-37. 2E#H 2 vpex 2doA bE I3 9% A vAE £ Wt
(Pylum, class, family level)
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Lactobacillus sp.

g
E 15
5
E
5 10
ol
-
-
=
3 O
2, | ]
H-Con 5-Con SFw 5Gc 5FGe
LCMS
Lactobaciilus
=0
£
= 15
£
'E 0 L]
5
a8
2 :
. by "
£
] - m EE] &
= M-Con SCon S5Flu  S54Gc 5-FGg
Akkermansia
-]
#
15
3
5
910
§
4
z T wh wo
:, 1
& W-Con 5-Con SFlu  SGr 5FGe

13 1-38. 2EdH X

Lactobacillus rhamnosus Lactobacillus gasseri
£ £
S 005 =5
H H
§ 0uM 5
=2 2 i0
§ oo 5
2 2
« 002 =
E ES
E 0 ] .
k3 k]
E g T 5 —
M-Con S-Coni S-Flu  S5-Ge S5-FGe H-Con 5-Con SFIu Efic SFGc
LICMS UCMS
Bacteroides $24-7_f uc Ruminococcus
- 2
£ . E 1] 4
e 2 ) b
g ; %08 | =
5
; £ :
oE Ao ! B |
: | ¥V E o | M
S
= P ] : Wi
é H-Con S-Con  5Flu 5 X Moo 5Can SFlu 56 5-FG & HCon S-Con SFfiu  5Gc  5FG
Clostridium Desulfovibrio Helicobacter
=0 = 3 i o O
s fas h #as
-] o =
g4 g 2 g o4
22 213 ‘ g
5 5 2oz
q7 N i I E "
o1 _I " * T =05 A Z 0
% ol Sl - é [ R i 3 04— TN L
&  MCon SCon SFu  SGc SFGe & H-Con 5Gc SFG ® HCon 50on 5w S0 SFe

b Bl A GEAEndd] g% A (AR 73 s,

(genus level)

(#H TE g de] o3k vhe-2 2Y A metabolites -4
O #9H AMF W 2] A4kshort chain fatty acid, SCFA) 35 4]
- ARYE7I BN AT 2B vhe-2 BdoA E9 AES FAseH, 2 A
SE5H SCFA &< 5435w (1™ 1-39A).

- SCFAE A4

1

Ed 9
vC_)‘l/‘I_,

71%

o] gk 2l

Aoz dHA

oA G333 2EH A e 2doA B

ol

MAERRE AEEY, A He

enteric nervous system;_- x4 s}

o] o
AR -

=Zo] ¢Jaf acetic acid, propionic acid, butyric acid®] FFo] FolFH o
e g3ladwd Hd3H OFdA HEE 59 FTEoE IEY

proteolytic activity &%

proteolytic activitys 43w (13 1-39B).
W proteolytic activitys= IBS SAtol|AlA & FFOE YEhe
o, 2Ef 2 IFdA A2 E proteolytic activity?} F7FH3+.

7

A&

TI&°NA proteolytic activity®] 717} frolF o2 A8 E =
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b

4 2 0F
= 35 I e
=
E : §a5

=SE

Ezf ; gn-t
¥ 2
4
E]S E':|3
g 4 2az
“os O g

[i] e s 0

N-Con 5-Con 5Flu 5-0¢ S-FOe M
UChS
B
0 Butyrate 2

@whs
‘g %EJU
204 E
£ 58 °
!Dj. _‘ﬂ% g
e ?g
goz L
5 s E
G o E% 5

N-Con §-Con 5-Flu 5-Go 5-FO<
UCMS

Propionate

Con 5=Con 5Flu 5Go 5-FGc

M-Con &-Con S-Fy S-Gc S-FGo

LECMIS

I3 1-39. 2E#H 2 v BdoA I E I3l o3
AU metabolites ® proteolytic activity #3}

o 7148 9% A 71549 LE JIAadd 183 FAEFY dBAE 2 AA
F A4
1) A3 W&
b 2E FIHFENd HE FAE Ax T AT L P g
O ZE Febfoid A8 daf g A
- A gEaad 9 §ad-g AMgstel g Jelfaad dadle] A wigh 2
Az TAE AF39en, 28 Jefuids e daf dF A AdES
Z1ey &k,
@ TE G g8 EEAA o st
- A gEaRd 9 GaEe Aeslel 38 gEauude Azxsaon, ¥E g
ol As 283 B AAe g Ak AEe 13
(Wh ZE Gefoud A8 2ag 9 SEAA 4 9 3 HE AE
O #E Fekfamd Ag dafe] JiE 9 74
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mK

A

oo,

°

F4e AE

o))

E 1114 A 71E R 74 (AFY 7€ R 74, A2018-545)

E
o
;Q#

18—4

]_

S

5.0 ©]
85 o

8.0 o

1503}
1 mLg

10,000,000

8.0 o]

8

wAO

8.0°]

Igda g
3.0 o)A

8.00]%

m A&l

b

=

.

FRRES

8.0 ]

ol¢le] o}

EF

3.0 o|4

Al
(%)

@) FAH(%)

2) 98 59 M
3) Az 7VE7)E
(1) F5(%)

5) T4

1 mL%

100,000,000

1 mL%
o] /bl-
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(g—-/ (%’
YE5AELS W5 A EF2
10,000,000 10,000,000
o]/KoP) o]/\oL)
(6) T+ n=5, c=2, m=0, M=10
(7) Ardz} n=5, ¢=0, m=0/25g
©®) =zt
R Alo]| & n=5, c=0, m=0/25g
Ad| 2
09) 3I}AMZT T AN
( );if ° n=5, c=0, m=0,/25g
6) A&
A7, AP ol whe} AP ge

# 1-15. Z=HlO| Y29 7|E B 74 AA7SAFY 7I¥ R 74, A49A 1A A 201812
)
2—51 ZEnfo] Qg

1) A=7|&

(1) DA ool BAE EE ol EYY I F EE MPAE PN A
LRI R
z W

Lacidophilus, L.casei, Lgasseri, Ldelbrueckii ssp. bulgaricus,
Lactobacillus L helveticus, L fermentum L paracasey, L plantarum,
Lreuteri Lrhamnosus, L salivarius

Lactococcus Lc. lactis

Enterococcus E faecium, E.faecalis

Streptococcus S. thermophilus

Bifidobacterium | B.bifidum B.breve Blongum B.animalis ssp. lactis

@ AZPE 47 RS N - AzSte] A x3telok .

B) 71 sAE(EE AXER) ] F=F . S 100,000,000 CFU/g o Fstar glofok
3)

2) 734
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(1) A : 5ol Ads) FulE A oln] - o H7} glolef I

3) AFAE 24
1) 7154 WE : ok 22 9 falE A - pERE 98] 549 F 5 e
@) QUL

100,000,000 ~ 10,000,000,000 CFU

4) NEH
(1) ZZulo] Q¥ 4 A 4. 3-58 FAHES, 359 A TF 2 v~
(2 &= [ExE 4

| 2=

(2 |7 23
Oh L& Feand H48 FAF AXE A a2 AxFH HA
O LE Fefod Hg dad age A4
g gEaud g Bafo Axs s 71E AAS Hlo)2rt ofd H
2 HEgHE AF2 3
- 33 Hbg Al AAEE acetic acid 2 formic acidoll &3] FEPHEgES] ATy
AEE Bdol el AY2EEH #F T A gAo] v 2ElE #3<2 mi

- 1 Wl SA3H= casein @ whey protein®s 7Hbete] FEM A 5%, glucose 2.5%

HA WEH =S ® 1-163 2o] AR o, wignld wel Bade 2 z3ke] ut
' 54 2 &5 HUkE AP midvlel weh Alxd dE gekiaad da
S 19 1407 2
- Whey® AME-3H 2a 2elaaud Az A, 5% 43 Falukgol o] o ofd
whey proteins®] 5422 13| BEN Eo] YF dedall A LdEF Aol oy
< USMS. @WEtA whey B3 A, FEEE 255 B5EE U

% 1-16. @& oA Az A DAL 93 s

o I“/_]—Hﬂ A (% .
T 4 (/\/)Vhey TEF (%) | S (%)
1 05 i 15 %8
5 25 : 25 %
3 45 i 35 92
wl i 25 15 %
w2 i 45 25 9%
w3 : 6.5 35 9
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E 1-17. wignlo wt Az dE IR Tade 4

Log CFU/mL
g A e &
cl 8.71 10.21
2 8.61 10.08
3 8.60 10.09
wl 8.50 9.80
w2 8.44 9.70
w3 8.40 9.79

F 1-18. HiFIol we}l Alzd HE IR dage| 54
#5EA
cl | EA ADEAIRE ol &glo] YF A BER Az AH gl US
2 | =40 =g A, EoE g
3 | EXo] UF sl debste #2dd AH g0l UH
wl | EAo] YF dol 1 FFF WAIZE As #sH R AFS EVls
w2 | B4L HEeta, WiktE AshA gAY FE3 WAL ¢
w3 | BEAE AYet, 53 WAl }le
wE geaoed A8 ade A Bah Bs 54 Ut
- A BEAS ARSte] FlelE 9 AR Bre] BER F VHAE AxEASH (L
d 141), AR BT A
- AFH R We A Ce Flel &gty A3t =4 v wEbd WEERE 73



AbpEl g R, CTERE 82 IRIHED BEFEE WFHIE HFTZH o2 AAT,

18 141, 48 G

® WE gEaud A8 BEAS 48T Das L DESE M L Ax 34 A4
- Azdom wE Yelguude A8d BEG U VELE AZRE o) AED Y

Hlot Alx2gAEE a3 2+

F 1-19. 28 BF3Hodd e TEF 2 TESE W3

A w3 (%)
HEEE TEH

¢+ A (casein/whey) 2.5 6.5
BASARS 2.5 3.5
Mild 1.0 0.034 0.034
FArF T (4B15/4M13) 0.14 0.14
SR 94.816 89.816
whg ol 20 30
N g 4.000 4.000
LRSS, 1.000 1.000
Pectin 0.250 0.250
Hed FF 3.820 3.820
o 0.100 0.100
4 F 20.830 20.830
Al 5] ol 80 70

A 100 100

Ad5EF
- FaE, Yegs SFolA T3 5
b3 &3
i
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g 144 28

3

, 10CollA& Hlsd

chld g %Ev
@ H: g, 28
% olyf: 3, LEF

O

>

5 ““LE.EE A= 7N

1 1§ L3 Pilot scale AlX
¢ dE" T,
°]-3H: 2ht)

R

2E

28Ut AL,

AFL A

1X10° CFU/ml Ax9] 4k
: *é*&olb} ZFrE AF 1592AHA = %

F5 5

b ol
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Al A AT o



— — -
0¥ - Daca 0.73 4.47 N.D. 1.72E+09 1.10E+09
10 Daca 0.73 437 N.D. 2.00E+09 1.49E+09
14 15 Daca 0.75 4.36 N.D. 1.69E+09 1.42E+09
20 e 0.78 427 N.D. 1.91E+09 1.28E+09
10 Daca 0.81 433 N.D. 1.56E+09 1.17E+09
6 15 e 0.85 413 N.D. 1.54E+09 1.26E+09
20 KLl AT 1.00 3.97 N.D. 1.54E+09 9.85E+08
10 Daca 0.81 4.40 N.D. 1.67E+09 1.47E+09
9¢ 15 Daca 0.87 4.16 N.D. 1.54E+09 1.34E+09
20 s AT 1.01 3.96 N.D. 1.16E+09 1.12E+09
10 Daca 419 N.D. 1.65E+09 1.44E+09
12¢ | 15 e 413 N.D. 1.43E+09 1.26E+09
20 2] 733k 3.92 N.D. 1.20E+09 9.15E+08
10 Daca 0.86 423 N.D. 1.24E+09 1.26E+09
15¢ | 15 Daca 0.92 414 N.D. 1.27E+09 1.06E+09
20 Abe) 73k 1.13 414 N.D. 3.60E+08 3.75E+08
10 R Il 0.84 4.04 N.D. 1.61E+09 1.17E+09
20¢ | 15 2hu) 733k 0.95 3.99 N.D. 1.21E+09 1.02E+09
20 2hu) 73 1.12 3.77 N.D. 9.50E+07 6.50E+07
10 Rl Il 0.87 4.19 N.D. 1.17E+09 1.03E+09
239 | 15 Sl Al 0.95 4.09 N.D. 6.95E+08 4.75E+08
20 Ak 73k 1.2 3.81 N.D. 5.55E+07 2.55E+07
10 2| 733k 0.93 418 N.D. 8.00E+08 6.85E+08
264 | 15 2] 733k 0.97 4.03 N.D. 5.30E+08 3.90E+08
20 Ll 1.21 3.79 N.D. 8.65E+07 3.70E+07
10 Sl ARl 0.9 412 N.D. 7.05E+08 6.40E+08
28 | 15 Rl BT 0.98 4.05 N.D. 4.65E+08 3.00E+08
20 Sl Al 1.22 3.82 N.D. 5.60E+07 1.90E+07
E 121 ¥E F3Au9d 2E5S A AF BE H2E A
— — .
ad ‘(‘%‘f Qg | TA pH a3 gggﬂ‘T L’gﬁgf’w
0 - el 0.86 4.42(13.6C) N.D. 1.53E+09 1.25E+09
10 s 0.87 4.18(19.8°C) N.D. 1.59E+09 1.23E+09
1¢ 15 e 0.89 4.14(20.3C) N.D. 1.83E+09 1.34E+09
20 e 0.91 4.13(20.7°C) N.D. 1.79E+09 1.15E+09
10 e 0.91 4.17(18.8°C) N.D. 1.59E+09 1.23E+09
6 15 e 0.95 4.11(19.5C) N.D. 1.55E+09 1.31E+09
20 2bm] 733t 1.09 3.91(21.2C) N.D. 1.39E+09 1.22E+09
9] 10 e 0.92 4.19(14.9°C) N.D. 1.51E+09 1.04E+09
15 Abe] 2% 0.96 414(16.4C) N.D. 1.55E+09 1.18E+09
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20 Ao 7 1.07 3.97(194C) | N.D. 1.10E+09 8.10E+08
10 *5 4.18(13.6C) | N.D. 1.60E+09 1.15E+09
129 | 15 K IS 4.09(15.0C) | N.D. 1.69E+09 1.47E+09
20 Gl ATy 3.92(18.1C) N.D. 6.45E+08 5.30E+08
10 Fs 0.95 415(173C) | N.D. 1.78E+09 1.20E+09
159 | 15 K BpARSTS 1.01 410(17.8C) | N.D. 1.48E+09 1.11E+09
20 k) e 1.17 3.93(19.4C) | N.D. 1.65E+08 1.80E+08
10 2] ZFek 0.96 4.04(11.8C) | N.D. 1.29E+09 1.01E+09
20 | 15 sl Ay 1.01 3.99(151C) | N.D. 1.08E+09 9.55E+08
20 s ATy 1.13 3.77(191C) | N.D. 1.60E+08 1.10E+08
10 A 735 0.95 416(11.2°C) N.D. 1.39E+09 1.24E+09
234 | 15 K BpARSIS 1.03 4.04(15.7C) | N.D. 6.85E+08 5.60E+08
20 ) e 1.23 3.87(20.7C) | N.D. 8.05E+07 3.50E+07
10 2] 7k 0.99 415(17.7°C) | N.D. 1.19E+09 9.35E+08
26 | 15 2] 73 ek 1.06 4.02(185C) | N.D. 4.45E+08 3.90E+08
20 Qs ATy 1.25 3.87(20.1C) | N.D. 9.25E+07 4.20E+07
10 A 73 0.96 4.07(14.5C) N.D. 1.14E+09 1.01E+09
289 | 15 K BpARSS 1.06 3.99(17.3C) | N.D. 2.75E+08 3.70E+08
20 Klasl IRy 1.25 3.88(20.1TC) | N.D. 8.50E+07 3.90E+07
WE PEATNA A HES 9 BESR] A B
-0 E IEAT g YEFAF 22 o2 AF 54 7IZ=5 H7eh
ok, went 237 9 FANERY 7HA FdFES o SHIHAE AF
stol 7+ FEEE 9H AEHL Agse] B S4S BIAS (1Y 149)
SHEERY TUYATL AY 09 WFew 14 WUl SHEANSE 8
=

EHUMRIIMENE s uEG

J X
EEHAE RN E AR LMW

W L o

Ol THEE UMY B9 240 O Wiieda.

Ly

-& 0O 005

=0 0 0 0 g

LT

o o

o o

.....
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B4Ead A8 SEAATY DU

o] ofu], o]H7} oFstAl o] olm], °o]FH 7} Ak

TR A

)
400 we g AT AFL 56002 Tl
1

( 122, 1-23).

Al Bt et SAE FH =4 o]m],o]H
715 A= |7z | A= | 7R | AR | 7B A=
Ht 6.40 5.95 5.65 5.85 6.10 4.85 6.30 455
® 1-23. AFgt LR F 13 B5AA A
(9% =]
Al Bt et 249 | =4 o]m],o]H
755 A= | VI35 | AR | 7IEE | AE | 7EE =
Bt 5.60 5.05 5.80 6.25 5.10 4.90 6.25 4.85
W A #sHA A sHEAN/ 2Ht) 2 2 A 36 )
- Ao Eut AFY MRkHQl 7ExE 725% % % W, W whey S+9] ofH],
o|F 7} gt At Bl AF] Wi Ve E

(94 H&]
ZAE < v et SAE FH =4 ojm], o]
b k- A= | 7zx | A= | VEE | A= | VE= A=
B 7.25 6.63 6.75 5.44 6.31 9.63 6.06 3.88
¥ 1-25. AH#SE Ha 23 BEHA A
(9% H=]
ZAE <l v et 2 FH =4 ojm], o]
NEE A= [7a= | A= [7z= [ A= [7s= | A=
H 481 413 5.13 7.19 4.88 4.69 5.63 4.06
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- BE GARENY 24 FUSE AG, ATEE Ho] U= £ 22AA

S gTEE
- ¥4 9 8% : PE 2 / 2g * 100%
C AR SAE 53 mEhlo] Qe AA (1Y 146)

= I (2
- AEAE AEA T AR (%4 N# NESRAFEY 53 #F) Lol

Qg2 A4gR o A% G )

a3 146, IE FlHaud AA) A8 EDAA

@ g el 2g BobAA w2
- e gl AHg BEdAAs dady
Edste] a9 1479 FA o met A ZsH%

A%F
& BAA% ¥ F, $IA L Juss
o
h=3

E 1-26. U8 FIREHE L BLAA dgee

A & (%)
zeg 43.9
HE e 2 A 40
ek 1
F A2 2] o} 0.2
Tk 1
EHA °
Lo 8
e = 5
e 0.1
o] 2kt 2 0.8
il 100
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BE Deguud Bu A Ae ) A=

154l AZE BE geend 248 Hed HEee B
P8 AE AZES 95 P AZS ARIRE (1T 148)

_ A2, 3REANRE) 2EH~A ¥ A5 BB 9 ARs Bao] AZEH

Agatgon, Aaseo] WolxE welg Blog AE

% 148 EE A A HE B AF

% o3

@ 7ol AA
- B AFAA AAE vEeZ A &
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2-1-2. XE FRFEHALE o] &% VAL 5 F:; HVIE A AL 7158 AT

[A1gs : st A

2

]
7F Z1AAR 9% H71s A3 A 54 dEaaid dE 459 A
1) A8 U&

(7h Z=Erpole g2 FHEHMUAA, Wad)e T3 s oF A4
- AFPAELFHNA BAST e AT (F 2-1)F MRS #iA A 37T, 184t
S At dA RSt fFatdFE IR olAS B saline(0.85%NaCl) o =
& o

28 AH % &ﬂ Aetol

- AF %)’]‘1“;«] Xﬂ + IN HCl& AF8-3Ft MRS broth®] pHE 252 ZA 3 & pepsing
1000 unit/mL 57} =2 =7} 5k 35 H 735l A Z3},
KH2PO4,Na2HPO,L-cysteinHCl, Tween80-5©| &% phosphate buffer (pH 6.8)= <&
Mo r 34sto] MRS H¥ agar HiA|ol HFsta AdrE ST 043 =
T A& HolA AT v IR Ao AolE AL ARES iA=L ol

22 (E 2-2)
- WEHA S8 WA Bl AREE dE9 e Al oxgallel 0.3% F+E MRS broth
(E 220 FAEFE AFAR F WA H7bH S 59T HHE B3 0417, 244]
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E 21, A AL kT

Strain Species

4797 Lactobacillus delbrueckil subsp. lactis
Ad Lactobacilivs acidophilus
GPl1B Lactobacillus acidophilus
606 Lactobacillus acidophilus
4356 Lactobacillus acidophilus
GP2A Lactobacilius acidoplitlus
305C Lactoebacillus acidophilus
911 Lactobacillus acidophilus
107A Lactobacillus acidopiiilus
43121 Lactobacilivs acidophilus
GP4A Lactobacillus acidophilus
NCFM Lactobacillus acidophilus
393 Lactobacillus caser
9595 Lactobacillus rltamnosus
GG Lactobacillus rltamnosus
IM02 Lactobacillus gassen
Mol Lactobacillus rhamnosus
Moz Lactobacillus reuteri
amMo3 Lactobacillus  reuteri
aMog Lactobacillus rhamnosus
4AMO5 Lactobacillus gasseri
4aM13 Lactobacillus gasseri
4M14 Lactobacillus  gasseri
3R02 Lactobacillus rilamnosus
JRO7 Lactobacillus rhamnosus
JR0G Lactobacillus rhamnosus
4R0L Lactobacillus zeae
4R22 Lactobacillus gasseri
5ROL Lactobacillus gassert
bR02Z Lactobacillus gasseri
5R03 Lactobacillus gasseri
5R06 Lactobacillus  gasser
5R07 Lactobacillus gassen
5R13 Lactobacillus gasseri
3B03 Lactobacillus  rilamnosus
4Bl5 Lactobacillus  casei
4Bl6 Lactobacillus rhamnosus
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F 22 WA R el wiA =4

Ingredient =4(%) Gram / Liter

Glucose 2% 20 g
Beef extract 1% 10 g
Peptone No.3 1% 10 g
Yeast extract 0.5% 5g
Sodium acetate 0.5% 5g
Magnesium 0.01% o lmbL

sulfate-7H20 (5 g/50 mL wiv)
Manganeise : 1 ml

sulfate-4H20 0.01% (5 /50 mL wiv)

Tween 80 0.1% 5 SEAL )
Diammonium citrate 0.2% 2g
Dipotassium phosphate 0.2% 2g
w4k ufj =] Pepsin 0.234% 234 g
Wk A Oxgall 0.3% 3g

(th) 2+78 73 (gelatinase, urease test) H%

- MRSHj Aol A 37T, 18412 i3t #+F5 Gelatin WA ol 1% %2 HE3F 5 37Cel
A 48A1ZF Ml FAIZ] FH Gelatin WA E &1

- Gelatin vl %] ¢] A=+ Beef extract, Peptone No.3, Gelatin, MRS brothE A &3t
a1 Auto Claveol A 121°C, 158 EH#3ste] Al x3F 23] Gelatin WiA A + 1%E =3}

3 37T, 48AIF wiFRE F owiFo] ¢EE HiAIE 2~8T 9 WAILA HH3s}

Gelatin HI A7} frabtoll 3] 7hpisl HA=A AFE FAAF AT WA 24
ofef ek A=(3E 2-3).

¥ 2-3. Gelatinase A &2l vjA =A

Ingredient Gram / 100ml
Beef extract 03 g
Peptone No.3 05 g
Gelatin 12 g
MRS broth 55 g
Wakg, WA 2l ddolA e 15 455 s MRSHA A 37T, 1843t
& Wi FStal Urease B iAo Z=wste] 37TColA wiGA 7L 4843 5 w3
WA A 8l
Urease B HiA[¢] A|Z+= Sodium chloride, Monopotassium phosphate, Peptone

No.3, Glucose, Phenol red 52 A3l Auto Clavedl A 1217C, 15% H3k 5 23]
Fefoll A 0.2 filter A 2]3F Ureas 2ol AxF. A3 A2 Hof| A|x=3 vj =] de] 2
¢l= #1381 IN NaOHE Urease B iAo 3 & Gl A A7} F240
she s Qg Holl A48E AP iAo & =L F 48A1ZF wiFESol] wiA

ml
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£

do o & £

Aol F2& Moz Wetes A AFE A ARSI HiA =42 oo} BE(E 2-4).

3 2-4. Urease A4 &< vjx] =4

Ingredient Gram / 100ml
Urea 2g
Sodium  chlonde 05 g
Monopotassium  phosphate 02 g
Peptone No.3 01lg
Glucose 01 g
Phenol red 0.0012 g
Agar 15 g
% B3 el
ZZHFO| QB2 %%fﬂ 2 Has 39 43 HT-29 cell& 5319 o5 AZFsdon
MRSH} A | A 37°C, 1841757t vl Fste] 32+ ATl A &2l skal PBS

ol =

bufferg ©] &34 MA3t HT-29 celldl L #58 TV =
HT-29 M=x& 4 vZ2AstE 10% FBS, 2.05mM L-Glutamine, penicillin G(100IU/ml)
9} streptomycin (100 mg/ml)©] F7FE RPMI 1640(Thermo, USA)H| A& ©] &3t 5%
CO2EA 3tell 37 CollA MIA A= AL=E WiAE wgstH 443 monolayers 3
A W7kA et Aol AREE A=
A3 monolayers &3 HT-294 %= A H7FEA &2 RPMI 16404 A o
L%‘J % 05mle #HU7MsHE S, AdE FFE 1*108CFU/mle] F =71 S == RPMIC

g3t o5 monolayerg /A3 HT-29 ol HFSHL 5% CO2EA] 3dtoll 37 TollA
2N wFst e, vl & AlAEst T FARSES FIstr] fa wiAE AAT
Hol PBS bufferg AH83st 63 AAS AASAS. AH 45 F 01% Triton
X-1005 0.5ml 43t AXAZ F A% PO Z MRS Agart A o] =L3A . 0
AZE, 2413 ZPA 02 37 TollA 48413 viefste] A5 SA3IA =

=

Jo
4
=

d A

4 73 &4 AP MRSHIA|GIA 37T, 18A1%HE<t wWldet #55 3% Ads}
PBS°ﬂ 2~33] washing 3 & A4 E2835. Cell pellets 2 F PBSol dEst
Sodium caseinate®} Whey protein isolate”} 2t Z3 27}A Fawa vz

HE 1%% HFe=. FEud 2 24 2Pl AE7 wiA =42 ofet 2

L.

u:

¢

A

W
N
CE
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(*h)

® 25 o Eaf &4 2l viA =24
Ingredient =4%) Gram [ Liter
Glucose 2% 20g
Peptone No.3 0.01% 0.l g
Sodium acetate 0.5% 5g
Magnesium 1 mL
sulfate-7H20 Gol% (5 /50 mL wiv)
Manganeise ; 1 mil
sulfate-4H20 0.01% (5 gf50 mL w/v)
. a 10 ml
Tween 80 0.1 (5 g/50 mL wiv)
Dipotassium ’ .
phosphate % 28
Sodium Caseinate, ;
Whey protein isolate 3% 0 g
OPA Reagent= Disodiumtetraborate decahydrate 7.620 g ¥ 200 mg 9
Sodium-dodecyl-sulfate(SDS)E 150 mL% S/l A3 & Acl, Ethanolol| 160

Fol =el g &

lo] ®ztste] fA Zsi=

Ll

==
o 1T

mg2] OPAE =3 £93} 176 mg 2| Dithiothreitol (DTT)
skl HF 200 mLe OPA reagentE A %33+, OPAE ¥

7] W &ell, AH&3t7] vtz ol Azt Aol AHEsHAE
T Al A 48AIE HiYF & EiA RS FESH] 97]dl 110 mM TCA

solutione 1:3 H|EE H7Igo2H 7184 HElols Y

2,000 x g°ﬂ/‘1 30%Rt A EEskaL, dede
ol wiFE F 340 nmel X FHAEE AN

F3} frehue] Fsak-g-o] 3 mass shift €<l

Frebd AE ) matrix?] 2,5 - Dihydroxyacetophenone (2,5-DHAP)E 1:1E 4]
groud steel platedll 53} MALDI-TOF/MSE #4135} 3.

MALDI-TOF/MS #4] 2712 LP 5-20 Kda (Total shots 1000 ©]/}, Each Shot 200)<
A-8-3F

o] 8%t tight junction 73} &3 HAFSH A5
vitro)

Caco-2 cell& & ®HIZAIHE 10% FBS, penicillin G(100 TU/ml)¢} streptomycin(100
78 DMEM high glucose(Hyclone)¥i X & ©]-&3ld 5% CO2&A 3}l
WA 7| AL E WA E w5, Caco-2 cellSE 6 wello] 5 x1075
cell/mlZ, 96 welll= 1.5 x 1076 cell/ml=Z ZtZ}t seeding$, WA E suctiond ¥

WEFEFRNAS FER2 A

A B H7s Ast A

MTT AgLS WA FaEsFaddEds 0125mg/mL, 0.25mg/mL, 0.5mg/mL,
Img/mL, 1.5mg/mL, 2mg/mL E AZ3FS. FaGIFaRd Ay & wjAE

suction 3+ &, LPSE welld] EF3t] w3t R S, vk & MTT €98 96 wellol] &
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F3tal incubation &%+, 1 HHE DMSOE &3kl incubation 3Fil 575nmoll Al &
3}
o337 2. monolayers F43 6 well 10 plate
S % LPS treatment
Fol % RNA
o] &5}
High Capacity cDNA Reverse Transcription kit(Applied Biosystems)
E o] &3t DNA &4 ¥, SYBR Fast qPCR kit(Kappa Biosystem)E ©]-& 3}
PCR 4Ad< Adstd=. 2 449 mRNA =4
GAPDHO| #3d#FHo 2 H AL, Real Time PCR(RT-PCR)o| AF&-E = Primer set
ofbeff Feol TH(E 2-6).

Fo ZagsfaNde $3 gRT-PCR 24 A3 IPaA5.
extractione ZP3FH AL Trizol= ©]-83F3=. Nanodrop spectrophotometer&

= 244D

A=

o1

housekeeping gene<l

3 2-6. Oligonucleotide primer sequences (Caco-2 cell)

Gene Forward primer (5°-3°) Reverse Primer (5°-3°) Tm
Z0-1 CAACATACAGTGACGCTTCACA CACTATTGACGTTTCCCCACTC 64.4
Occludin ACAAGCGGTTTTATCCAGAGTC GTCATCCACAGGCGAAGTTAAT 64.4
Claudin-1 TCTGGCTATTTTAGTTGCCACAG AGAGAGCCTGACCAAATTCGT 63.2
TLR-4 CTGGAAATATGACCACAGTCAGAA  TCAATCACCCTAGACCTGCTCAA 58.3
IL-8 ACTGAGAGTGATTGAGAGTGGAC AACCCTCTGCACCCAGTTTTC 54.0
MCP-1(CCL2) CAGCCAGATGCAATCAATGCC TGGAATCCTGAACCCACTTCT 64.4
IkBa ACCTGGTGTCACTCCTGTTGA CTGCTGCTGTATCCGGGTG 54.7
p65 GTGGGGACTACGACCTGAATG GOGGCACGATTGTCAAAGATG 63.2
GAPDH CTGACTTCAACAGCGACACC TAGCCAAATTCGTTGTCATACC 52.7

(*h QA AEFE 0|8

&3 H7%s

o WAE Azy H 9

streptomycin (100 mg/ml)°] H7}s vlAE cell v Yol ©] &3l 5.
ALz MAE wesA =

37 CollA wjkAl 7] 2L

a3t ds AgsE

- SH-SY5Y cell®] MTT

0.5mg/mL, Img/mL, 1.5mg/mL, 2mg/mLE 23
2 A7 & MIT €92 AH83d F incubation 3=
incubation & ¥ 575nmolA] FFEE =

=]
- SH-SY5Y cell®] qRT-PCR #412 ¢4 seeding?t

platedll A& suctiondt & H=E
strdide £ & 7HA TaEEEFEME S suctionstil o] F& UERY

74

A3t 7/ #™E Protein?}t marker &1 (in vitro)
- SH-SY5Y cell+ MEM/EBSS #j A £} Nutrient mixture(F-12 HAM'S(1X))& &3t 3t
H & skE 10% FBS, 1% penicillin G(100 IU/ml)<}
5% CO2EA] 3}
SH-SY5Y cell& 6 welloll 5x 1015
cell/ml=Z, 96 wellol= 1.5 x 1076 cell/mlZ Zt7} seeding® A& suctiongt ¥ ol &

0.125mg/mL,
celldll = 2|3l &
DMSO=

0.25mg/mL,
HE Aot RS
ZF welloll A &8t



=

b

ol
oo

Real time PCR #4 AdS %13 R EgsfEE Fof & RNA extractions
YA Trizol S ©]-&3H 5

- Nanodrop spectrophotometerg ©|83l = =4S 33 High Capacity ¢cDNA

5t4 cDNA #HAF H, SYBR

Fast qPCR kit(Kappa Biosystem)E ©]&3tc] PCR A< WdFstdds. 4 FA-2

mRNA I3 HEE housekeeping gene?l GAPDHO| LA Fo =2 BAYSIA S

Time PCR(RT-PCR)®l| Al-&=+ Primer setv= ofef &} Z5(E 2-7).

il
)
ofo o

Reverse Transcription kit(Applied Biosystems)

. Real

¥ 2-7. Oligonucleotide primer sequences (SH-SY5Y cell)

Gene Forward primer (5°-37) Reverse Primer (5°-3%) Tm
Bax TTTGCTTCAGGGTTTCATCC GCCACTCGGAAAAAGACCTC 52.7
Bl ATGAACTCTTCCGGGATGG TGGATCCAAGGCTCTAGGTG 55.6
Caspase-3 TGGAACAAATGGACCTG ACCACGGCAGGCCTGA 52.7
NEUROGZ2 GCAAGCGTGGAAATTTAGGC GCAATCCTCCCTCCTGATTT 58.0
GAPDH CTGACTTCAACAGCGACACC TAGCCAAATTCGTTGTCATACC 52.7

(2) A7 27

Oh #F WA 3

2w A A BAIZE wiF & ATt ZaskA] FAAY 0.5 log PIRE AR EFE
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bl Acid Tolerance

TN -

¥ o 2
¥ 3 “ﬁ?ﬁ"h“.\@%c;aéﬁq@é’

Viability, log:q CFU/mL

Strain
Acid Tolerance

8

wt 7

éaq

5 4

ga-

=3 - Ch

s

..2' u 3h

-1 -

0 < T T
S55235C25BEENEREERREEE
Egé%éééémmmdwu\mmmmmmw#

Strain

a9 2-1. U4k A A

7} F748AY 2 log HI¥
e 19 229 28
- HEAo WA Rl $5% 37710 fAFEE AEEde.

(th) = Gelatinase A4 &<l
- Gelatinase 4 A2 WA 2 UgEA &3] d@dA -3 5= Add 15
TES WFoE 485 Pgstsen
- Gelatinase A4 &1 AFPoA= 37T, 48A1ZF HjFstar 2~8T 9 WAaoA ¥ B
A3 5 ANEHE JeERE HiR|o FFE AT A32 A GelatinaseS MAIZFA &

el

= o] kAol ASH #FE AT
- A A S WAk, R8-S 7ER 37 # 7 BT Gelatinases A A3 SHA] eot
Al A= AL FIHo| F7dFE BT A=
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h..n
s &
I

Bile Tolerance

Mw/n4d 0bo) Karpgea

O S RN g
S TS NES S

Strain

Bile Tolerance

Ioh
@ 24h

atgy

<10

ENHE
ETHS
LOHS

| 90
£0HS

zous

" I0HS

ZZHY

oYy
EDHE
LOHE
a1}]3

vty

ETNT

K1
| GONE

I T T T 1
W W N o MmN e D

T/ Top ‘Aupgea

EONE
TOWE
TOWE
ZOWe

Strain

a9 22 WEAd A 23

(2 ¥ Urease A4 <l

5

Hlj &

s

- Urease H| Aol A] 484

=
=

b4 ekob

Ads

=
=

7} =5 Urease
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¥ 2-8. Gelatinase A &< A3 Az}

Strain Gelatinase test

4797

Ad

GP1B

606

4356

GP2ZA

305C

811

107A

43121

GP4A

NCFM

393

9595

GG

2Mo2

3Mol

3M02

3M03

3M08

4M05

4M13

4M14

JR02

3ROV

3R0OE

4R01

4R22

5RO1

5R02

5R03

5R06

5R07

3R13

3B03

4B15

4B16
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E 29. Urease A &2l A% d3

Strain Urease test
4797
Ad
GP1B
606
4356
GP2A
305C
gll
107A
43121
GP4A
NCFM
393
9595
GG
2M02
aMol
3Mo02
3M03
IMO9
AMO5
AM13
AM14
3R02
3ROV
3R0G
4R01
4R22
5RO1
SR02
5R03
5R06
5ROV
5R13
3B03
4B15
4B16

o
>,
il

g Aasgon Av ool 2o (1923,

z
positive controlZ AMEE GG &3 1 Ay} Hls=stAY I o)de] Rz
+ L. acidophilus 4356, 911, 606, NCFM, GP1B, 107A, A4, GP2A, L. casei 393, 4B15,
L. thamnosus GG, 3M01, 3R07, 3R08, L. gasseri 5R13, 4R22, 4M13, 5R02, L. reuteri
3M02, 3M03 ¥ 20 #F5 ALaS.
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Adhesion activity - ' 25

4 % u:*‘
{ i
LA g

FILIPLEF P PP EF O 7 4

Skrmin

Vinbility, log,, CFU/mL
(= FETTRN S v §- ] Ihiﬂl‘:l“-:

Adhesion activity - EMA T

=t

.
(=R R L R B R =

ogn
BIn

WVinbility, log,, CF U/mi

& ] L 4 B O . . S L =, a A £5
R o o G G o O o it
Strain

a9 23, #F 3 FA% Aw A

caseinate?} Whey protein isolate”} 2t Z & 271 Fod wj=|o] «+ A

|
W
Q
=
c
3

B 1%% HIstar 48 AlRbset vk &, wiFe AR 0 ARk 48 ARt o] %9
OPARLEo] F3FES F4ste], el aels &dsien ZAie= offet 2o (1H
2-4, 5)

- 0N 4843 F3 = st 23 WPIS] 45 044 B =7t S74F0] 7HE w2 £o
2 Uewa (39 24), SCo Ao 029 A=V M =& SV Fo2 UERS
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Proteolytic activity - wpi HFF

050 =
Eow
i 03 _
%
3 03 - k- = _eh
=
B ABh
gow
oo + & _ i} B -~
211 [ =27 107A 383 GP2A
Straen
Proteolytic activity - wei HETF
050
Ega
3 n3g =
%
- 020 = [ 5+
- - agh
B om - i
oo | e j=] i =3 =
k07 0L 3808 oA 815
Srain
1% 2-4. WPI &3
Proteolytic activity - SC HEgaF
o

=
b

OD ralue at 340 nm
o
vy
-1
)

L4
s
Q10
oo | R ] . @ =1
593 4550 10T [ GFa
Stram
Praoteolytic activity - SC HE#ST
040
Egas |
L
% - -0h
s W = - - a8n
g o0 | -
0.00 = a— 3 = .
3moL a3 1S smoz a3
Shemin

Proteolytic activity - wp H27[2| 7 F

050
E 040
i 030
®
_% 010 = - . - o
é . - 48N
e . M = = W 0w
4356 Ad el aag Garig
Strinn
Proteolytic activity - wei ¥ H 27 F
050
E 040
. T
L]
S 020 o
é &b
BT e _
oo . E 2 Fir =1 =
SMO2 SR22 SA02 SRI3 IMOS
Steain
g4 A A5
Proteolytic activity - SC A1 2 H 2| # 5
o440
Eomw
L Y
" 020 ~ -on
‘b = = - = 48k
g 010
o m . =
o1t NCEM as 808 Gr1s
Strmin
Proteolytic activity - sc 12 H| 2| T F
240
Eow
g
%
L 20 -
5 48h
Q10

-
oog | m | &= —-— ol
380 L1 &H12 SeGd Saily

Strain

1% 2-5. Casein ¥3] A Ad 43

@ Prptease activity unit

- EWEY 37 £AE wNA 2

ai
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A

proteases WPI, SC®} 0 activity unit/mL



~1 activity unit/mL 7} 9HSAIAAN Ao A A4S 24 T (29
g AFFAE EHE F3EY F7F &S Protease® activity unit/mL=E ¥ &3}
- 7Y fawE i E4E FEFE #Y F71e) proteased] activity unitoE

ANE Aested A9 10709 779 #S FAER YEd A oby 18 Z
2-10)

- o femd i 84S
A3RE AYste] FEuAET
NCFM, 107A, 393, GP2A, 3R07, 3M01, 3R08, 4B15, 4M13 9} SC sl Aol A& 4356,
107A, GG, 393, GP2A, 3M02, 3M01, 3M03, 4B15, 4M13 ++F& A3 <.

T35 @9 STt protease®] activity unitS 2 HEHSH
A
[e]

Standard curve (WPI+Protease)

=
E apg ¢ = 0ETE2 - Q02459
s i -
"o, R2_=4r9366
w 0B "
L4 " ._’_,—-"
-
S 04 -
- -
= -
L -
e il
_

v} —

A > ¥

L

Protease (AU/mL)

1% 2-6. Protease$} (WP HE-§ AZFIA

Standard curve (SC+Protease)

z . -
E y = 0.6004x 480604
§ o6 -
" R = 09828
s 04 >
. = =
2 —~
[ P
& ) -~
] e
G —

.

LE

0 K D4 06 08 1 12

Protease (AL/mL)

1% 2-7. Protease$} @ (SC)e ¥Hs HZFI A
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® 2-10. w9 E3) 84 AT A3 (WPI, SO

WPI #i=] (3%)
Strain 0.D 340nm 0.D AU ¥H3
0 HR 48 HR s gt (AU/mD
911 0.0368 0.1922 0.1555 0.2052
NCFM 0.0478 0.4840 0.4362 0.5249
107A 0.0416 0.2228 0.1812 0.2345
393 0.0386 0.2835 0.2448 0.3070
GP2A 0.0291 0.2209 0.1917 0.2465
3R07 0.0192 0.0942 0.0750 0.1136
3M01 0.0401 0.2344 0.1943 0.2495
3R06 0.0503 0.1205 0.0703 0.1082
4B15 0.0095 0.2991 0.2896 0.3580
AM13 0.0310 0.1256 0.0946 0.1360
SC wjA] (3%)
Strain 0.D 340nm 0.D AU ¥i¢
0 HR 48 HR w3k gk (AU/mD
4356 0.0477 0.2524 0.2047 0.2090
1074 0.0720 0.2550 0.1830 0.1776
GG 0.0195 0.2283 0.2088 0.2149
393 0.0266 0.3197 0.2932 0.3371
GP2A 0.0347 0.2142 0.1796 0.1726
3M02 0.0089 0.0952 0.0863 0.0375
3M01 0.0070 0.1446 0.1376 0.1118
3M03 0.0046 0.1184 0.1137 0.0772
4B15 0.0145 0.1154 0.1009 0.0586
AM13 0.0356 0.1241 0.0885 0.0407

- EE Eedd APeM AdE EFE A eE kA TaEsaEdd v
AzE APsto] 1% HF F 37ColA 043, 24413, 48413 vl Fe =

=
o
o
o]
T
N
&~
o
S
N
lo o
fu
oy d
o
ol
N
AW
1]
1o
o=
o
o
N
o)
offi
rlo
0%
fo
Y]
N
rO
I
o
G
o
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AM13 F dF9] 87HA] HEES Ax A

HE tde=z Addsils.

E 211, FaZIFERA wjx =4

2359 @ Ingredient | Gram / 100ml

Gw-Glc

5

Glucose

2.43

Gw-Gal

5

Galactose

2.38

Ge-Glc

;.2

Glucose 2.35
Ge-Gal 5
Galactose 2.31

WPI + glucose

4615 3501 30808 AMLS SR07 RCFM 3593 GPIA 911 IOMA
st rain

19 2-8. Gw-Glc HEE 9]

WPI + galactose

‘ [

) ] |

ABLS 3a01 SROR 413 30T NCFM 353 GPLA 911 107A
W ran

WHPI + glucose

ZFL5 WL SA0E AM13 3R0T NCFW 303 QPJa

R @F%s} pH 274 A

WPI + galactose

i = - - - - w -
4
pH 3
2
"
o - . . ; ’ .

81} 1074

4B15 IMCI JRCE SM13 I8DT NOPM 323 SPIA S11 1074

stiain

1% 29. Gw-Gal ZEE9 A9 pH SF A

84

- Jak

LBl

ok
m ik

- LEn




SC + glucose SC + glucose
200

800 o
E oo by
E 6.00
= %00
I s oh pH 3 e ]
i‘- Sid = 24h 2 - 2ah
‘s 100 L] i =agh
* 100
poa - . i : ]
IMOLIMES 4815 3MDZ ML 553 4356 10TA GG GPZA IAA01 302 4315 3IM0OJ 4M13 393 a3%s 107A GG GPIA
wraim lrain
= 2= =
a9 2-10. GeGle HEES A2 pH &3 23
SC + galactose SC + galactose
500
f00
-
E 7o0
a 6500
2 5.00
f 400 2 "
l 00 = 24h = 2dh
. 200 - gh
.'UIJ
D00
W01 IMOD 4815 20A00 aMLT 393 4358 107A GG GPIA IMOL 3MOT 4015 33802 4M1T 353 4358 1074 GG GP2A
wiraln

a9 2-11. Ge-Gal HEES 75 pH SF 23

(°h) BEHFEHELY  proteomicsE 3 MALDI-TOF/MSE &% mass shift &<l

- MALDI-TOF/MSE ©|-&3&to] ©3rtgo] o3k @il mass shifts &R03 A= 1
d 2-1200 e A+

- F3EHe & caseindt WPIONA HAEH 339 massate] AAFHoZE Z718E AL 3
358

- Casein e B3RFEFTHE  chromatogram® 7%, k-CN (19,000 Da), aS1-CN
(23,000 Da), B-CN (24,033 Da)°ll Al mass shift’} doid A& A3 A S

- WPL 8 98ukg-feaz chromatogram«] 7%, a-LA (14,178 Da)3} B-LG (18,400
Da)oll Al mass shift7} ot S FAsHA =

o
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Casein
Ge-Gle | Gw-Gle
._“L‘ :
Ge-Gal Gw-Gal
A G !_.'

e S R i T i .

a9 2-12. FE-FEM A mass shift chromatogram
(A) casein T8 F3H9d, (B) WPI 3 Z3fFaHz

A ¥71s Ast Ad F2 TE gehfaad Az
59 2F 3o 8715 10,000 rpm, 4T A& st

2
TR A5l SAAZ, BUsisd ABL Axsd e,

(Zh 1A HZF5 ©]&3 Tight junction 43} 83 AF 2 A5 /A &1 (in vitro)

Gw-Glc 4B15 MTT A3, A&Ee F57F HoldaE F7Hettrt 0.5mg/mles 7|Eo =

2289 S. iz A9 Ao wxd 7uete] £X71 F718ste TS UE
W (L9 2-13). Gw-Glc 4M13 MTT 23, &3 =T S EF 571 S7HesS
FA7 Z7hEE YES (2™ 2-14). Gw-Gal 4B15 MTT A3, AZME =7}
FolASFE Z:}-g}\_z‘s]-—“:— AEFS BHIoy dxFdAMEs Fxo 7|wsle ghol Zhge
T AAS(T 15). Gw-Gal 4M13 MTT Z#, A&¥ tx27 5 571 254
T proliferatlon %7t S7tEE B2 7 AAS(TIE 2-16).
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Gw-Glc4B15

140
120 =
= 100
£ W
o
2 60 B Gw-Glc 4B15
£ W CON Gw-Glc 4815
20
0
Cortrol 0. 0.25
Cencentration, mg,a‘mi.
13 2-13. Gw-Glc 4B15 MTT 23}
Gw-Glc4M13
140
120
= 100
c
2 B0
o
E g B Gw-Glc4M13
S w0 CON Gw-Glc 4M13
20
1]
Contrel 0.125
Cencentration, mg/mL
19 2-14. Gw-Glc 4M13 MTT A3}
Gw-Gal 4B15
140.0
120.0
100.0

proliferation, %

(=]

80.0
60.0 B Gw-Gal 4B15
40.0 = CON Gw-Gal 4815
20.
oo

Cormtrol 0.125 025

Concentration, mgme

19 2-15. Gw-Gal 4B15 MTT &3}
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1400
1200

100.0

)
ot
(=]

60.0

proliferation,%

40.

3

20

=

0.0

Gw-Gal4M13

M Gw-Gal 4M13
CON Gw-Gal 4M 13

Comtrol 6.125

Concentration, mg/mL

a8 2-16. Gw-Gal 4M13 MTT ZA 3}

- Ge-Gle 4B15 MTT A3, &3 gz 2F sxo w2 g% 7839 2-17).
Ge-Gle 4M13 MTT Z#, A ZAE 0.25mg/mle AF2 Frtsitirt astgon,
fzTdAes dAHeR A zo]lE HolHA AL F7H8HAS(18 2-18). Ge-Gal
4B15 MTT Z3, /‘“%4—4 dxa 25 s&7F 7S @gx S7Hturt Img/mlE

7182 A =
2% 0.5mg/mlE 71 o2 3t FUbsiot AEE YES (IR 2-20).

proliferation, %

5

[y
(=]
(=

g

(=]
L=

[=1]
L=

<%
(=]

=]
L=]

¢

223t 2(18 2-19). Ge-Gal 4M13 MTT A3}, AZ3 thxT

Gc-Gle 4B15

B Gc-Glc4B15
m CON Ge-Glc 4B1S

Control

Concentration, mg/mL

19 2-17. Ge-Gle 4B15 MTT A=
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Ge-Glc 4M13

120
# 100
g ED
=
£ 50 B Gc-Glc4M13
S o ™ CON Gc-Glc 4M13

20

0

Cormtrol 0125
Concentration, mg/mL
19 2-18. Ge-Glc 4M13 MTT A%
Ge-Gal 4B15

140

proliferation, %

proliferation, %

g

(=]

=]

(=]

120

8

&0 B Gc-Gal 4B15

a COM Ge-Gal 4815
2._

Comtrol  0.125 0:25
Concentration, mg/mL

=]

1% 2-19. Ge-Gal 4B15 MTT A3

Ge-Gal 4M13
| = -
100 o B ' i
B0
&0 B Gc-Gal 4aM13
a0 © CON Gc-Gal 4M13
il
Control  0.125 0.25 0.5 1 i5 2

Concentration, mg/ml

o ]

a9 2-20. Ge-Gal 4M13 MTT A
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Z0-1 mRMA expression/GAPDH

HAAHSZ control?! 100% #holA Hol 120~130%2] #e YEeElWoH, tixzT3} 2}o]
wo] Hol= AL Gw-GaldlA E3] B 4 dUS. 1 = Gw-Gal 4M139|A )z
Hlal Ale] A E proliferation %7} 53] =52 & + 3

A= proliferation %°| =
TF cancer celld] A FA] F2 FHAJo
ERugs
= O —

i

o2 gFo® g3t RT-PCROAA &
TE 0.125mg/ml 0.25mg/ml, 0.5mg/ml 37}A & Aesle] AgS WP 2.

e fo

D ZO-1, Claudin-1, Occludin

L5

(=]

- RT-PCR A3} 7O-1 43 AFo|ME= LPS L& =39S w zO-19] @3 Fo] =
Vehe AFS BYA I F 53] 0.125mg/mle] Ge-Gle 4M13S A3 2FNA 7}
2 = dFS YR (¥ 2-21). RT-PCR A3 claudin-1 A3 ZFe] A& LPS 1
F3 dzs9S W daudin-18] o] Frtste AYFE ERJL I T EF
0.5mg/ml® Gc Glec 4M13& A g IFolA 7HE 52 SdZFS vebd (2" 2-22).
RT-PCR 23} occludin 23 A= LPS 15 Z3H S W occludin®] AT
o] F7tete AFE BHAIX I F 53] 05mg/ml9 Gec Gal 4B152 A& dt 1gF oA
M e HEFS JERW(TE 2-23).

-
s

by £y © By £ o ey . By iy , e Ty ey ’»

o g7 5 i “ » S v 5 e S D o "

& R . \53’ o P L > o W .gc-‘-" \eﬁ" o . o = el g:f
L+ & & F P e & {“}% &, as F  oF & T
,_\“ II;_-\.‘-. UF- (3 \.{ 4 i+ 4 \qr' & e G 3 {;;'5 (=" 3(- -nt oy
& & & & & F & g
Ly (4] & . ~ - o
ZH=

m0125mg/mL mO025mg/mL =05 me/mL

19 2-21. Caco-2 cell ZO-1 RT-PCR A3}
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= e R I = LT - ]

s

=

: 4 %
0 5 D i
¢ A g«“ 0 g«- § R ® g* o e
< } + @ &'% i.p G‘ \ { -F"\‘ G{‘ \_} () Lﬂr"'
N A M G S A A A
"‘\" ; .‘x k ] l_F B
@ CP.;-, & L'?“ & @ & L.U%

Claudin-1 mRNA expression/GAPDH

w015 mgml w025 mg/mi w5 mg/ml
1% 2-22. Caco-2 cell claudin-1 RT-PCR Z 3

16
12

0.8

0.6 f H
0.4 i 1
0.2
o . L
: - s

m0125 mg/mL ®WO.25mg/ml  °m 0.5 meffl

Occludin mRNA eprression/GAPDH

38 2-23. Caco-2 cell occludin RT-PCR &3}

2 MCP-1, TLR-4, IL-8

- RT-PCR Z3 MCP-1 43 ZAFolA= LPS 2F5H tZsAS wl MCP-19] T F
| Zaste 2SS Bt AEY HEe MCP-1 23 #Fe d3ed 43S F
= Ao g Uehd(1d 2-24). RT-PCR Z3 TLR4 A3 ZAdoA= LPS 153 o x3st
A& W TLR4S| L@Fo] asts BFE HY. 1F 5 53] 05mg/mle] Gw Gal
AMIBE AP’ IFNAM 7P @2 ddFe vebd. webd AEe] AEl= TLR4 2
dFS S o ¢S F A2 YBE(TH™ 2-25). RT-PCR 23 IL-8 J43F A
e LPS 5% tiZstAS vl IL-89 WA o] Padtes AFS Y. 1F T 5

O
N

o

N

3] 0.5mg/ml2] Ge-Gle 4M13E A3t L&A 7}73 o ddFgS yEhd. ek
AEL Age IL-8 IFS dFc FS F= A= Yehd (3 2-26).
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A T L
e I Qo

HOgyD un|ssaidsa yNyw

™
o
-dJN

~ 04

=B 025 mg/ml =05 mg/mi

m0.125 mg/mL

138 2-24. Caco-2 cell MCP-1 RT-PCR &3}

T
oA A

HOdvD/uo|ssaidxa yNyW pH1L

™
-

[ —

-

o @
o Qo

i
=}
W

M
o

=]

=05 mg/mi

m0.125 mg/mL ®mO0.25 mg/mi

1Y 2-25. Caco-2 cell TLR4 RT-PCR A=
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O
[ - (W

IL-8 mRNA expression/GAPDH
Qo Q o .
(=T ST -
{T ﬂl

m0125 mg/mL mO0.25 mg/mi m0.5 mg/mi

8 2-26. Caco-2 cell IL-8 RT-PCR A3}

@ IkBa
- RT-PCR Z3} IkBa A3 AFoAE LPS 157 th239S v kBad E3 o] =
NVehe AFE BY. OF F 53] 05mg/mle] Gw Gle 4AMI13E X g3 2HFA 713

[e) o o 1_. =} O == 1
=2 HAFS YERY. weEtbA ABEe] AHEl= IkBa R FE Zol=d 9IS F= A
© 7 UehH(1¥ 2-27).

1.4
= 12
=
E-é 1 b
= b
2 os
2 1
5 os
<
= o2
g
é D.2 |
o | !
=) hr ) ] = e ) 53 ] ] Ty Ser | 'J:! e 3 e | e - e e
& 3 oo b‘-“b %Q,\ b:“:\ '53;* h‘g» b?;* b?t:“ @'\. hsb\. 'b'-t’\ S.‘x:‘v %q;\. a-."t?' 1;-\' h‘-“!b
& & g F P & oF P P O or F P S af & F
&t & e-&-e.éd L gt gt F o &
2 @‘\ (5)@ (-_:;3‘9' & @ & (_‘O@'

®0.125 mg/mL =035 mg/ml =05 me/ml

% 2-27. Caco-2 cell IkBa RT-PCR ZA3}

R 23 ZA¥, MEF9] X+ Tight junction protein®] WHFES F7}A7]=H
FEFE FE A2 Yed EF Inflammatory markers®] WA FS AT AL
inflammation ¢ A|A|7]+= Degradation in cytosol® W&ZFE Z7MA7|=dH 4FE F
© Ao 2 YEehd.

7H A AEZFE o] &3 H7]s At /N #A Protein® marker &% (in vitro)
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- Gw- Glc 4B15 MIT A%, A& dxz27 BT F57F HoMd4E /A3
2-28). Gw- Glc 4M13 MTT Z3, A& =z =

VR S(2E 2-29). Gw- Gal 4B15 MTT A3}, MZoMes sx7F Eolds
Az 7R e tzTodA = 05mg/mls 7|Eo2 3t & 2
ERSLS(28 2-30). Gw- Gal 4M13 MTT A3}, A ZoAHE w57}

T F89a dEzFAME Img/mIZkAE F718grt O o5 2E HA gasty
(29 2-31).

Gw-Glc 4B15
114
112 _ = -
110 =
® 168 -
r._:: 106
E 104
& 102 B Gw-Glc 4815
o 100 =
5 oa CON Gw-Glc 4815
a6
04
42
Comtrol  0.125 0.25 D5 1 15 v
Concentration, mg/mL
19 2-28. Gw-Glc 4B15 MTT A3}
Gw-Glc4M13
120
115 _ -
& = = i |
= 110
=
S
M 105
..“r_: B Gw-Glc4M13
=
= 100 = CON Gw-Glc 4Mm13
o5
90
0.25 0.5 1 15 2

Control 0.125

Concentration, mg/mL

1% 2-29. Gw-Glc 4M13 MTT A%
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Gw-Gal 4B15

= ] fisz = &
w 1000 . |
IS5
S gno
ad
=
2 600 W Gw-Gal 4815
S 200 = CON Gw-Gal 4B15
0.0 | L o !
Cortro 0.25 D5 1 1.5 2
Concentration, ma/mL
a9 2-30. Gw-Gal 4B15 MTT A3}
Gw-Gal 4M13
140.0
1200
s 100.0
c
S 800
e
= b60O B Gw-Gal 4M13
£ 0o CON Gw-Gal 4M13
200
0.0

o
i}

Controd

Concentration mg:"rr.L

a3 2-31. Gw-Gal 4M13 MTT A3}

- Ge- Gle 4B15 MTT A3, AE tizd 25 = wg g S7tstied
1.5mg/mlIFH+= AZFolA xRS & #S YEHAS 2-

MTT A3, MENAE w5 w2t ghol Al S7ketd oen dixzTodl A+ 1Img/ml ol
SHE a2k Z4sAs. 15mg/ml FEH xR 52 FAE YEdS(
2-33). Ge- Gal 4B15 MTT 23, A& Uz ZF 571 371855 ghol %7}%}95{
. Img/ml ¥ 2Rt 52 FXE YEWAS(TE 2-34). Ge-Gal 4M13 MTT
A, AEH dxza BF = wgd Frtete Ze5S el M =2 S
UERd o g2 ETE H-2 proliferation %5 UEFS(ZLE 2-35).

=
n 32
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Gc-Glc 4B15

proliferation, %

140
120
2 100
5
2 RO
&
E & B Gc-Glc 4815
S 4 u CON Ge-Gle 4B15
bl
0
Control  0.125
Concentration, mg,:’rnL
13 2-32. Ge-Gle 4B15 MTT 23
Gc-Glc 4M13
140
120
-} 100
£
S 80
=
= g0 W Gc-Glc AM13
S & ® CON Ge-Glec 4M13
20
]
Camtrol 0.25
Concentration, mg/mL
1% 2-33. Ge-Gle 4M13 MTT A3
Gc-Gal 4B15
130
120
100 &
&0
60 B Gc-Gal 4B15
40 CON Gc-Gal 4815
20
0
Control 0.125 0.25 05

Concentration, rng,-'mL

9 2-34. Ge-Gal 4B15 MTT A3}
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Gc-Gal 4M13

B0
&0 B Ge-Gal 4M13
40 CON Gc-Gal 4M 13
0
025 05 1 15 2

Contro 0.125

praliferation, %

Concentration, mg/mL

a3 2-35. Ge-Gal 4M13 MTT A

- AA A S Z control?] 100%14 Ho 120~130% 2] F S E normal effectS YEFH o1,
T2 Img/mlollA txzdit 52 e Uetids. JA 7HA A& FoA F=2
4M139] #F=Z HES MEFo] O =%o ™ glucoseR T} galactosedl A T &2 FX]
5 YEH A=

- Proliferation %9 #t°] normald FFET Wo| ESTF celld] A AoAA FA
ge PAolmz gHoz FAFPSE RT-PCRAAE AME FEE 0.125mg/ml
0.25mg/ml, 0.5mg/ml 37}A & Al ddES P33 =

@ BDNF
- RT-PCR Z#} Brain-derived neutrophic factor(BDNF) 23§ Z}o| A= control L&
7 txstd S BDNFE W&ol Frlste AFS B, 1F 5 53] 0.5mg/ml
Ge Gle 4M13E A7 IFANM 7HE =& = UER. mEb ASe] HEe
BDNF T3 &S Eolet dF S F5 o2 Yehd (11 2-36).

rain-derived neutrophic factor(BDNF)<] 4 &

S caspase-37 Bax®] WA FS ST

U
FE F= AoE YErd,

(=TP)
O (
[0

ot

il

o o
Ir
o
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BOMF mRNA expression/GADPH
(=]
o

1

0.6

04

0.2

0
%"\-

& '-f‘ o .,§? 2 & & & Qf:’ §=§J bq;. n‘"?"\ Q;\. @'\. & @x’-‘
’ L '\

c}“ - P’ Q:} & ¢ E;} @ @“ & @ & J-* @u & &
Lo F P I eI ¢ ¢

& {9‘\ “ & & &S

m0.125 mg/mL ®0.25mg/mi mO0.5 mg/mi

19 2-36. SH-SY5Y cell BDNF RT-PCR A3}

@ Bcl, Caspase-3, Bax
- RT-PCR 23} Ba 2F Ao A= control 15 thE3I(Su Bele] &d o] i
st AFE B, OF F 53] 05mg/mle Gw Gle 4B155 Ags 54 714
g dgS YEPH(OE 2-37). RT-PCR A3 Caspase-3 A3 ZAIo| A= control1
34 xS W Caspase-39 WA Fo] Friete AFS HY. IF F 59
0.5mg/ml2] Gw Glc 4B155 A& 2FANA 714 =& FdZFS Yely(ay 2-38).
RT-PCR A3} Bax 2F Aol A= control 1HH x5 Baxel TdFo] F7}
T AYE Y. OF F 53] 05mg/mlY Gc Gle 4M13E A g IFANA 713

o BEEFS UEd(ZE 2-39).
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Caspase-3mRNA expression/GAPDH

=
=

£12
o
<
8 1
=
Q
7 08
z
=06
L]
.
E
T 02
=]

0

%]
\Q ﬁ.‘ ‘s"& tﬁ'\ “,\ hﬁ\ Qﬂ ﬁt\"’ a‘ﬁ b‘}\‘ €r h@\ ‘h\ h%'& ﬁb%
‘.P G(a G!_, @ (?'\ G&r G‘. @‘} (53 G‘- G{_ G} \ 6\ 6\(.. b f:l?

@& & & G & & & & o @ & ¢
$ | . { ey .\:\ &
F T

w0.125mg/mL. w025 mg/ml = 0.5 mg/mi

13 2-37. SH-SY5Y cell Bcl RT-PCR A%}

16

14

1.2

1

0.8

0.6

0.4

0.2

0
R > o o &

o %—’ cfe@“ s*@:,wh &, f‘}c}ﬁ;ﬁ@ﬁ:ﬁ “ﬁ;‘*’&d}@;ﬁ
o @ E P e

B0125 mg/mL. mO025mg/m mO0S5me/mi

13 2-38. SH-SY5Y cell Caspase-3 RT-PCR A3}
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B0125 mg/ml ®m0.25 mgmi  ®0.5 mg/ml

138 2-39. SH-SY5Y cell Bax RT-PCR &3}

. 7174 45 FAl H71%s At /A TE BIREUde 2EH: 2dS 53 AA
7I%s A% (in vivo study)

BEHAVIOR TESTS SCHEME

Fluoxetine i.p.
Chronic mila stress :

T 3 wocks T 2 wocks T T T
Focal saempiing Fecal sampling Focal sumpling Fecul Smpling Fel smgling
=0 1] {551 F T ) 7o B Saavithcs

« Animal : 4 weeks old C57BL/6 mice
= Treatment method preference : ad libitum
n=10

a3 2-40. WA =%+ mice model

[
[
&
[
i

1) A8 U&
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- WY 2EAAE Fol MY FESY] s) 47 3 CTBL/6 ThS-2E

Tdstd Aol ALESEA =, AFE3 PR-22& Samtako Bio Koreadll Al T3t Al&
A=

% Al AFE 24 B F, 280 AF Aok Haw B 4 Y= 1
& @AY 5 B erield ARG AU A5
:00~21:007HA] A58, 2EE 2342, F5 5010%% 3}

, 2228 60dBO|EtE A 2AEHAE HA2EPS. ZHE F 2~33 wAFHL.

o mt

2) casein 2]9]

—

] (3) positive control 1FCS 2 ¥-9-&A Fluoxetine
AFEAR QA AEYLE FY
MRP 4o] 1%, (7) TEG3}FH((FMRP) 2)o] 1502 Uro] Ay

ftlo
oM
-
i
2
©
ol
rlr
.
ot
=

() mhS2 Aol Az B AR
- EGERde] Az LA 98 funde] A 1AdE Ase Fuywe)
HoE Glycated casein protein isolate with glucose fermented with 4B15 strain
(Ge-Gle 4B15)2 A A5 2 IFEE casein, MRP, HEZS-FTEM ad libitum
AtRE Samtako Bio Koreaoll A A|2gh ZZbe] sX+ 1500mg/kg/day= Al4tsto]
30g/4kg O 2 ALEE A &3S

(2h T8 2E#H X~ 5 WHH A=
- Y 2Ed2e F 127FA F/F 9 ation, Cold water bath, Forced swimming,

Rotarod E3F 127}A] 2E# A7} AHEE. 2EH2E H £3F< w28 =3 npex
o=

we

oAl += ¥. Tilting cage, Restricted space, Foreign cage, Light off, Empty cage,

Wet cage, Sleep cycle change, Water deprivation, Illumin

("h L3
D Open field Test

- 39 2413 ol Yol Fr1e] FAo] ik AKAA 4 el vhEaE

=2
oo
X
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Ao BEE AF. o] AFPL vpexo] SAYS B 7B LFAHLS Fst,
g2 P57 el B £ e Fad APY. ulgxo] B Ars AT £
Qe ZHHH FFAY dolHE B £ I vh27t 4R center FHANA Art
U e A Bulexe oo el B¢ AEE vetd £ 9.

Corner Side

Center

wwipoy
wwigo L

400mm

19 2-41. Open field test apparatus

plans

@ Rotarod Test
- O3 24294 o] Eolrl= dF oA #3T4E BRe A
a8 g

ol AR Hg-2e] B

13 2-42. Rotarod Test

@ Light & Dark Box Test
- Light & Dark Box Test (LDB) &x|= ztoll 2719 802 vro] 744%. Light

Bie Aol 2/30]0 We o] §3) WAl §AF. Dark FEE 4ol 1/301H ol FA
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2. T B Abolel B2rh gom vt o5 4
3}

fr e e
o?
4

F40] 7] Wzl o] dAelA e FEEde T3l B A

@ Elevated plus maze Test
- 128 EfManxiety) A EE Hotd & A 1tH FF

2

AT FAY. A4 Gele] 2ol oo B F 2t ¥ Woz U,
o)

WA 2AE Hol gle dweA P vhesE AR n2el drbed B34S
U pie Exel 9¥ FiEe Exo mRE AZE

A =
ool Zha® vk A5 Ho] BEY o vy

138 2-43. Elevated plus maze Test

® Forced swimming Test

- Forced swimming Test(FST)= & H2E FAAE w27} 2EH2E Ho| o

A@F sk chronic stressE fFUdle stress®] PFOE AEEHIZ|E 3L
(Depression)<= ot & Ql+
A APE WG ol AAY AE] vk AS =l WMoy A

HE T FHole FeS BY. ¢EFH0] v EdFE AU uIE £

BAR A E2ske Aol Fobd. I AAGHE e A= AR

QY
3 delE B3l $e0e A= BUsE PEAY.
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Immobility Swimming

13 2-44. Forced swimming Test

©® Novel Object Recognition 24hr Test

- Novel object testoll Al A9t A’ + 22 EAZ AFF. 2443t o]F A" EAE B
Az vl 2de o k2ot Az Al 2748 Hole As o83l 7Y

o gk P It 3.

i

a8 e

(@ Spatial Recognition 24hr Test

- Spatial Recognition testol Al A%} B + HW& FIFoE A3 24AZF o]Fo] HEH
B3 ) 3 F o=l © WA HeA #dste 43S 3 vkt ARE
Holl o <

roll 71418 Hole AL o]&3 7Y

off of

i
3 Y5 st 4,

Social interaction Test
EY k2§ o] &3 grirt s AL
o 38 Wojx|A FHWH FEY vpe-ofA

S =43 AP, StressZ A3 AF3] A o]

S W Agbe] rastl

- Social interaction Test+ T Y3 FH o] 3}
A

("h) % W microbiota ¢} metabolites +4-& 913 +H M ET

- Ok Bl A NGSE o] £€3F microbiota 413 metabolites 412 93+ M=

— hs = %]%
Zzre] A2l 7|Zdel wek & e WA A WA AEFLS 152 housing °]F 4]

treatment o] XPstA . F WA MELPE 35779 20| treatment ©|F chronic
mild stress A 2] o]l WPFstA. Al HA MEF S positive controld] F 2] 7]
b ool Mt vl WA MEDS FFEZE AZ ol skl oAl |
A AEFE FFHZE T5H olF T4 ofde IPFHAE. A AELF 2 74
< 3™ A flushinge S FH3AE.



(Ah dE A T2 W v 74 3 £4
- Social interaction testE UIA|BFO.Z2 F 871X PFAHPol T8 H F, FH S HAS
. chloral hydrate(100uL/20g body weight) &3l P}5 % cardiac punctureE 53l
d4S AFstL, A7(H, &%, i 2 EH)S JE3
- 7IAA EF AR 2Ef s s2F9 1S s €Y 2FH F serum sep clot
activator tubeol] 23 YA E2](5,000 rpm, 154, 4TC)std A S AU =
- ¥ A€ ¥ degradations WA|SH7] 3 A -60T el A=
- 08 A7ES AET S VAL 45 SRS A% =24 YEH e AAE] 9
3l AR 2AWYTH AAE A% HAe A, 2%4s A8, g e 2
oj, ¥ T ARbAQl 22X YAZS AA AZSEH, Hematoxylin & Eosin @41 4
Alstal, 338 @wl7% (Olympus BX53, Japan)s ©]§3ted =AWty wssE 42
o 4.
2 4T+ 2%
h) Z2EH2E F53% npex mdo) OF 3 FA HE
- 4% P25 15 housing ¥ treatment #| 2] g 10739 7HA FA WHIE YER.
2] RAY FAE B Hol AFEE. 10730 FAZE S7keke S Al 15 BT
& T e sHARE 4 OF3e] FA Aol frolvshA &

Body weight

(A) Body weight (g)

32 Ge-Gle 4B15
== Casein
—g=Ge-Gle

Weight (g)

week 5 week 6 week 7 week 8 week 9 week 10 week 11 week 13 week 14  week 15

19 2-45. 1053t Body weight
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(W dsLE
D Open field Test

(AYe T2t A QbolA ol Ed WA ARE 24e Az AAH $29 Aels
\=]

A 2§ folH Aol YA By FA FHu Hio] centerdl A9 o] FA

o ©
i
_11}1'
2%
rl
N
_L
e o
foi
oft
Kot
Ho
e
=
i
&
o
o
@
5
&

54 vugls uw, t Zol
= 7(5160“3% EO]Z‘{ Al IF3e] YA Aole 1T T (e
(O A center zoneol A WF& AIZHE UERW 23 (D)E center zone
2 B9 3FE SAHI A vy 2730 HEFE center zonelE ol &
A He Aol I FAEAISFEH 059 vh-2E0] casein 1EFH Hlu S o
From 3k zFo] & center zoneoll Al = AlZto]l 11 AS 1 & F U+

(E)= "F9-2271 centerQboll ¥ EoikS Wl drhy 22 centerdll w

A3} casein IFS HU HFEE Algko] S0 =% Wke bk, gagdski
W OFS F 9 Y HYE As 8d &
(F)= &Aool A side zoneoll A9 wh9-27F H

=
corner zone%| A9 v}~V HEE AHE AT +&70] ASFE centerd] &
1
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Entries to the center {n) Time in the center zone (s) Total distance travelled {m)

Time in the side zone (s)

bl - ] E ¥
s T
20- 5 % Q 8 ¥ -
£ 2 g § N
| E S
10- § E N §
® CTL DW Flu Cas MRP EMRP CTL DW Flu Cas MRP FMRP
+ UCMS + UCMS

(A) Total distance travelled (m)

ns

wzA

104 i
0=ty T
CTL DW Flu Cas MRP FMRP
+ UCMS

(C) Time in the center zone (s)

5 E
2']-

10

CTL DW Flu Cas MRP FMRP
+ LCMS
(D) Entries to the center (n)

250- 8
2004 T
150 §
100- \

50 \

c T T &

CTL DW Flu <Cas MRP FMRP
+ UCMS

(F) Tirme in the side zone (s)

107

(B) Distance in the center (m)

L
T

7
-l

o
T

=
=)

Time In the center zone per eniries (sin)
=
T

CTL DW Flu Cas MRP FMRP
+ UCMS

(E) Time in the center zone per entries (s/n)

2
5

3

=
T

Time in the corner zone (s)

=

CTL DW Flu Cas MRP FMRP
~ucms

(G) Time in the corner zone (s)



@ Rotarod Test
- (A)& Rotarod ZX|o|A Hojzx=d Ay At
o271 wlgdy A= AHE A% A3

o

- (A) ATE #9ls) 1Y, FMRPLE

N\
of

A3t%al, (B)& rotarod

2] ol A

CTL1& 3}, Positive control 15< Fluls

I} Fong ZFolE Holu Y. AN vh29} positive HEIEH BHlwFPS u,

rotarod F XA #8ES ] L@ A

®E golA e dele ATHA)S v

-

2 E AZKB)7} Flu 153 vl
7ol £4HA e Ao Huel

Latency to fall (s)
a 4 NN
(=] w o w
o o o (=]

~n
wu
o

w
o

Latency to hang (s)
o a N
w1 o w1 o
o o (=] (=] o

o

CTL DW Flu Cas MRP FMRP CTL DW Flu Cas MRP FMRP
+ UCMS + UCMS

@ Light & Dark Box Test

- (C)% B 3 WA dark zoneol A ®WFE Z& A9l light zoneol A HFE
4% 23 MRP 153 Hu g o, FaIsFo 150 light zoneoll Al o

7+ 4A3 Aoz ¥l Cas, MRP, FMRP1&
o}
=

o, ¢

A ZE

o
= AZke) zto)7 MRPEF ¥lmde wl, 24 F713 2L &9 & 5 IS

- (F)= Light zone¥ Dark zonedl 49| ©o]&% 3+E ZAHI A3 o] AH4E &2l
HE, FMRPZLE°] MRPILEH Has o, o]5d 7t fovsiA doks. =
g, MRP1HE DWLEH FlulEzte fom|g o]z e 3¢5 v, oA
= &3 F RP:L%—-CH nh$-2Eo] & IF3 vnie o, B2UFA B Ao
B o
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i
o

O
o 40
c
R
30
=
o
=20
E
g 10
ic
u i
CTL DW Flu Cas MRP FMRP
+ UCMS
(A) Time in light zone (s)
50
ik
240 [ |
@
=
=]
~ 30
et
® |
T 20
: |
N
. b N

L  Dw Flu Cas MRP FMRP

+ UCMS

Time in dark zone (s)

300

250

200

150

100

50

g

(=]

Time in dark zone (s)
= [
E (%]

w0
(=]

=]

CTL

pw

Flu Cas MRP FMRP

+ UCMS

(B) Time in dark zone (s)

-+

CTL

DW

\
%
§
N\
%

Flu Cas MRP FMRP

+ UCMS

Left — time spent in light zone except the time spent before 1% entry to dark zone.

(C) Time in light zone except the time spent before 1% entry to dark zone (s)

20
15

10 Il

Latency to 1st entry dark (s)

CTL DW Flu Cas MRP FMRP

+ UCMS
(D) Latency to 1%t entry dark zone (s)
@ Elevated plus maze Test

Latency to 1st exti dark (s)
[
w
=)

8

a
wn
(=]

g

=
[=]
=]

w
(=]

CTL

DW

Flu

Cas MRP FMRP

+ UCMS

(E) Latency to 1° exit dark zone (s)

- (A AA TRAA vhe2Tt olF 3 AZE HluF

casein®} ¥ @algom 1271e] oA

FMRP1&F< H S wj, AA| o]5Zo]

7}

L (© B3 B2AA AR HE AN vFE DEDE T
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12 [ | |

10

Number of transition

CTL DWW Flu Cas MRP FMRP

+ UCMS

(F) Number of transition (n)
$3tE AL 2% CTLY ¥ dS u, CasIEFS 7H 2 AIZE 23 529 HE

- (B), = €9 =29 49 T2 EFEA vt¢27F HFEE AZEE S4% A
EEA7E gl E dd 524 HEE Aol dojd. T A mE wagdIfo
W gFo] d¥l SRoAM #EE Ao casein® MRPILE¥ Hlu3e w 31 AL
A 7 AE. B = LEte] fond AelE UEWds. F)elA = By
=3k AES Ha AR 2 25 Fojvd Afole HolA &g

- WEtA], casein TIEET MRP 1HFOIA &M anxiety) 8 =71 ¢+3}E %11, MRPI&
BT} FMRPIFAIA B¢ A=7F o ¢3d AL & F A

A B

Es ot
— .
-g 7 c 40
;Il 6 a 35
> £
T 5 3 30
i s
: G 25

4 L¥]
2 020
M 3 £
2 :‘:' 15
T 2 o 10
5 2]
o Ll

CTL bw Flu Cas MRP FMRP CTL bw Flu Cas MRP FMRP
+ UCMS + UCMS
(A)Total distance travelled (m), (B) Time in the center zone (s)

(® Forced swimming Test
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(@]
o

* B
. 1 b
3 280 g 250
E 270 - i B
= T 200
g i
U 260 A
o 3 150
o 250 2
f L 100
£ 240 - £
= c
£ 2% @ 20
(S E
220 F o
CcTL DwW Fiu Cas MRP FMRP CTL Dw Flu Cas MRP FMRP
+ UCMS + UCMS
(C) Time in the close arm (s), (D) Time in the close end arm (s)
E
* * o
E . 30 I I | & 12 =
2 £
£ 2 T 10
& o
5 20 - E 8 A
Q =
Q 15 g 64
e o
E 10 % 4 4
g 5 .E 2 4
= o - E 0 1 1 ﬁ
CTL bW Flu Cas MRP FMRP CcTL Dw Flu Cas MRP FMRP
+ UCMS + UCMS
(E) Time in the open arm (s), (F) Time in the open end arm (s)
- (A) =ollA vhe27F BAEAE APS SAHZ AHolMeE Al 2FIY FoHE 2
S [e]
ol FHA &w.

Immobility time (s)

cTL bw Flu Cas MRP FMRP

+ UCMS

(A) Immobility time(s)

® Novel Object Recognition 24hr Test
- (A EE 22 EA] A9t A’E F3L training session 3 o wset
zZkol7b A gle AUt ystol A3 xXo] AdE #A3 AewE & F AU (B)
NS AZE BR wHA A SAHE 71Yste A A3 CTLaFH,
Cas, FMRPZL&Ell A Ak A'e] Fojm|3t Aol S &l & 4 5. MRPIFIA = 7]
o

g & Eahe WY, VARG IFIAE /9L e AAE B 5 YA

o
>
==
o

S
ol
£l

A

rr
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- WA casein 1E Y LEEIGEM JE A 7]dEHo] MRPIE vls] &3kE
AeE B F A

Exploration time (% of total)

Exploration time (% of total)
&

204
] o 04
CTL DW Flu Cas MRP FMRP
+ UCMS
(A) Exploration time(% of total) in training, (B) Exploration time(% of total) in test

(D Spatial Recognition 24hr Test

- (AE BEE 22 gEFN] A9 BE T training sessions AF S W vl
2|7k A9l gle A7E yelok 49 2ol Atz A3 ALz & F AUs.

- B ¥ HEY e3HS MEL BE vHAA A 3t dig 719S FA4%= dF

A9 A3 CTLLE7, Cas, FMRPIFANA HEY I3 AZE F7telA #EE

AIZES] frou g AfolE Rl & & Q5. MRPIFONIAE 719s #& Xate i,

o
= .
AEARY AFAAE 7198 e ARE B 5 AU

= =
- WEtA casein 1EF HaGIFEW T A 7|HHo] MRPIE HlE &43tE A

o Z~ o]l o
E%T}\}]\H

A

E3A Location A E=3 Location B

] Familiar location EE3 Novel location

sk

ek

o
=

e,

e

G

Exploration time (% of total)
£
1
Exploration time (% of total)
=
1

u
20 204
0Lk 2 n] 04 u E s E3
CTL DW Flu Cas MRP FMRP CTL Dw Flu Cas MRP FMRP
+ UCMS + UCMS
(A) Exploration time(% of total) in training (B) Exploration time(% of total) in test

Social interaction Test
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- (A)E Trainin $AZ, }EY n$22 F2 g1 474 g8 F QY ol vy

TR AZbe 243 T FR MEE Al oA I1F BT foud zo|E
UERRA] ke Aoz Hol Ay xHo] 2 3 AL QA & F IS

- (B)E F T ¥ F HEY nf$2E T3 O npgzo gyl HEE ARS

' = Azl HEY vhe2st gle NE

243 A3 BEY npe2oA grbrt vEE A
|

180 500 TESt

160 450
Z w0 =
v @ 350
< 120 c
o \§ o
N 300
= 100 % = =
v o
§ o § 5 w0
.E 60 § .E -
g 40 .\ £ 100
= 20 § = o5

0 R 0 4

Empty1 Empty2 Empty Interaction
OCTL ODW BFlu OCas BEMRP EFMRP OCL ODW EFlu BCas EMRP BFMRP
+ UCMS + UCMS
(A) Time In each zone In training session (s), (B) Time in each zone in test session (s)

(th HollAe] &4 A

O 954 AelE7LQ] IL-6, TNF-a, COX-2

- Mol Aol HFA AIETFRIE qRT-PCRE o] &3 #A413

- IL-6, TNF-a, COX-2& @%< &3l pro-inflammatory cytokine$!.
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Galactose 4B15 Gc-Gal-4B15
Galactose 4M13 Ge-Glc-4M13
@ 4E P
@b NO assay
- WA AE (macrophage)s 9% A9 BoE 3 A WA WA HAAAe] 7
oAsts MEE, AFHHSOE nitiric oxideE AT ol nitric oxidews H5HHS-©]
F715el mat YAFE SUHIEE ASEHS AEE It & W S48t Hlw
g5

- 18A1ZF Wit A5 50 w9} griess reagentS 100 pb 410 WHEAIZ

170, Sodium nitrite
2 100 pMPrH 0 uM7HA] A& JAE 2Adste] AT dd YA

i
dE  nitric oxided

T
- ug 1‘61—32].%1‘:_}@147}:]_9] A5 94 a9E ¢ afH o= g5ty 3t mouse e
6%

x10° cells/well 2 seedmg?_ % overnight 3t =&

gekfod 9 gelfgaild s FedE Aeg 2 A F LPSE 100 pg/mlE 5
7F= Agste] F 18 At WY ¥ ede 4, @

, G2 MEZE MIT assays P&

D MTT assay

- Aol AlZoA B formazans FAsHE MIT Al%FE 1 mg/mlE Aol g
3l 3417 & A E formazans DMSOON o] 1 F3EE 540 an]]/ﬂ =23} o}

FAE AHgstA] &S controlS 100%E A4Fete] F2W¥ NZIYZES %E A4St

CRE GEARNAS 4SS W, g AN 45 9818
Caco-2¢l A WehA Caco2olH AEZAL UehlA e $EE 2
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317 $18te] MIT assay® Caco2ol4 UAFGOM, HES SEE Aeshe] ALA

E&S v o g Hu Ay FEE ZAS AT AZFS TEERZL % western blot *] &
AIZEES vigr o 2 UATHS APl o, 2447 oA olREAE A 5R] e xR+

o AQl Aol7 UA @ ¥EE A SRR A4

@ ¥a gslgawzoe o3t Az Ato|EFRI Id &<l
@D Real-time PCR
- Caco-2 & U3 Axeof] wg sl

S LPSE d=S 53 LPSE Ay g 44

o
)

X 540 gle FEE A3 243
% RNA iso plus (Trizol)< A &lste] Al
329 RNAE ¢ real-time PCRE AT & AZo dF ¥3 A 7kt <48z

d

k

IL-8 Al E71)1S] mRNA T S housekeeping gene?l B-actin®] H3 2} Hl st
2-AACHEE O 2 73}

D primer sequence (3% 3-3)

3 3-3. primer suquence

Sense 5-CGGCCACATTTGGTTCTAGA-3

-1 Antisense 5-AGGGAAGGGTTGCTCATC-3
Sense 5-AGAGTGATTGAGAGTGGACC-3

15 Antisense 5-ACTTCTCCACAACCCTCTG-3
) Sense 5-AGCGAGCATCCCCCAAAGTT-3
Factin Antisense 5-GGGCACGAAGGCTCATCATT-¥

(th & F3fode] RAW264.7/Caco-2 co-culture ERAA A 7|44 95 &3} a9

o

3
@O Co-culture B2 (RAW264.7/Caco-2 co-culture)= ©]-&3 La I3zl 7]AA4

2 Transwell< ©]8% Insert ¥ F&<l apical side®l= Caco-2& &
F3kaL o F-22! basolateral sidew WIAE &3l monolayers FHE F U=
= 2143 st 23R 2194 H= ' RAW2647 AIE7E 0= basolateral
plate®} Caco-27} Bl ¥H insertE F& WlY3 Co-culture @l AEE Caco-20 H
A AHestal 4A7F vl & LPSE RAW264.70) At 24413t ti2] AMZEe] 435
= et

- 71474 dFel doid &

o

=

o
=

olN

2do npe-2 f tAMEFA RAW 264.73} Q1A
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e AMEZEFQ Caco28 AHEIHIE 3-1). Caco-2 AlEE monolayerg A3
o, QUAS] A3 vtk AAS 7R AEE ZE3lsle Ao®2 A s wEbA in
vitro gl HE GEraidS AAHsige W Fo A5 we 2 AEE st
7] Y8t #a FIFENES Caco-29] 45H (apical)ol A sta, 71AAG <
A7l fa FZAQA o7 F 5 =< lipopolysaccharide (LPS)E RAW
264.70l A3

@ TEER # 578
- Caco-2 monolayer’} F4=HH 27 AFE E215 <= W monolayerol] &3l #3gko]
s7tstAl He dElE ©|8%. EVOM epithelial voltohmeter (World Precision
Instruments, USA)E ©] &3l AFgES F435t, olE transwell®] HHOE F3lo
Qe GHH=E AL AFAAE  Caco2E  seedingdtil 800 Qcir©] RS o
monolayerg 33| F3t 2, co-cultureE X3t LPS A2 & 2443 F<ke
x5}

monolayer 53] Z 8215}7] $8te] AZPEE TEERFS W3S =4

@ A4 AIEZR] Zra &1l

- RAW 264.79] @SRES S 2 QI3 Caco-29] monolayer integrity”} 4% o FA[d
AZ W22 A Alo]E7IQIQl IL1B9}F IL-82] Aol F7lshs Zog dulA As w
2}A] basolateral sideoll LPSE *2]stal 4A1ZF § Caco-2E RNA iso plus (trizol) ©=
Agfste]  Caco-29l4 RNAE oo} AO]EFIRIS  real-time PCRE  &<1%h
Real-time PCROll A}8-3F primerv ¥ 149} 2+

€D Western blot analysis
- AZ W] @MEs 83lsks RIPA buffers ©]83 &
sodium dodecyl sulfate (SDS)7} ZFH 4F8&AH} FES ARE FHIF ol
o]

SDS-PAGEE ©o]&3l] T@idE& H7|9sAZ & 323 S A9l vhgAlA
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g 1%
- Ay 7IAA 9= 2doA Gw-Gal-4M133 Gal-4M132 4417 A 83k & W A o
Al ek ARIEIR] T A9 935S Y27+ tumor necrosis-a (TNF-a)& & Al

EFRD Caco-20 AEstd Az f Azdg 34 I4ks; &4 (mitogen-activated
protein kinase, MAPKs)9] 14k3tE <13

2 4+ 2%
(h LR Feaaude dF A4 &4 =38Y
O 28 G 8o RAW 2647004 A = Z2A
- g GEHamE 8FS RAW 2647 AlEo AT dAS wl, 50~200 pg/miolA Gw
T AE AEE FFo] Je TE7F obdS FRIF (29 32 A). WEtA

21 250~1000 pg/mlNA = &R1stA < o, 500 ug/mlolA E& LdEE 4

-Gc ZEE H %ﬁ}vﬂﬂﬂé«l 4% 50~200 pg/ml 5 100 ug/ml olAPoﬂAﬁ ANz =4
< Yetl= AZEo] o] vl E fst 50 pg/ml A& AR (2™ 32 Q)

140 50 g
(. 100 sl
120
gl A
z
g
]
40 4
z,u -
0 —, . el
CON LPS C¢ 4B15  AMI3 COM O 4B15 aMi3
B Gw-Gl Gw-Gal
-
160
m— e T
140 SO0 ugimi
1000 gl
120 = [
— ~ ] [T 1
£ 100 o .
2 a0
=
560
40
20

CON LPS COM  4B15  4M13 CON  4Bi5  dM13
Gw-Gic -Gl
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140 = -
=1 50 ppirr
o I 1640 o'
120 1 [ o 200 g
| T T
R L (M= At & T
> B0 [
-
=
[
= 04
]
a
46 1
m‘
oL b 1 | i
COM LPS CON_ 4B15  4M13 CON 4815 aMi3
Ge-Gle Gro-Gal

18 32 2E ZEH9E 8F 9 RAW 26479149 A JE&
A. 50~200 pg/mle] Gw TE FshFolz A
B. 250~1000 pg/ml Gw & FafHehid g
C. 50~200 pg/mle] Gec & el Az

@ NO assay

- MIT assay® ZA¥ A7 s=° wet Gw Ta&E% Jdshfaid2 250 3 500 p
g/mle A3t (1 3-3), G TE=F FFEHEe 50 & 100 ng/mlS A 28t

o] NO A ZFE NO assay= SAF. Gw L& =9 A Fs-rawd oz o

LPSE 1% NO AAe #AAAFE EHE EJoH, 53 Gw-Gle4Bl15
Bl

Gw-Gal-4B15, Gw-Gal-4M159] A% &% wet 4 E37F Fr7lstes S
B Ge 2EE B FIFede Lesel 93 NO <+ r
A 3t wEtA o]F AFo| Gw HEGIFENALS o]gste] AU dAF A

b Qe AEL HASA 3
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a8 33, §Z0)

" 25

Nitrite (M)

50

CONLPS CON 4B15 4M13 ON 4B15 4M13

[ 250 pg/ml
N 500 pg/ml

Gw-Glc

Gw-Gal

40 -

Nitrite (M)

10 A

A. Gw ¥

30 4

20 A

o0 []
CONLPS CON 4B15 4M13

[ 50 pg/mi
[ 100 pg/ml

|
.
.
.
.

Z
CON 4B15 4M13

Ge-Gle

Ge-Gal

FuE AATA BE FeaTade] NO A S

55 ¥ gEfaid 250~500 ug/ml A2
a5 9 IEHaHd 50~100 ng/ml g

137

E AE AEe= 24T Caco29 AZAE

e F52l 50 pg/mlolA Eol e FE
52l 100 pg/mlAE =A FAE] 3

&
%

=
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140
[ 50 pg/ml
[ 100 pg/ml
120 4 B 200 pg/ml
100 + L
S
2 80
=
8
> 60 -
©
(@]
40 -
20 A
0 )
CON LPS CON 4B15  4M13  CON  4B15  4M13
B Gw-Glc Gw-Gal
.
140
[ 50 pg/mi
[ 100 pg/mli
120 200 pg/ml
1oy &
s
= 80
=
o
S 60 A
©
o
40 -
20 1

CON LPS CON 4B15  4M13 CON _4B15 4M13
Ge-Gle Ge-Gal

39 34, Caco29lM BE FEFENA % FohRTAAY AT HEL
A Gw BE FEHOu 9 Galgrhu 22
B. Ge W& gabfriud 2 gaquu A3

@ IrE gkl ofg AAEL Ao EI]I

- Caco294 LPSE #E" iU IS4 AIEFRIQ] IL-8& TaAAFES

real-time PCRZ &<21g. £3] 4F9 Gw TEE FToNX Gw-Gal-4M132 LPSZ 213
IL-85 mRNA levelol Al ZaAZE & A& 2

30

25

204

1.5 4

IL-8 mRNA expression/p-actin

CON LPS CON 4B15 4M13 CON 4Bi5  4M13
Gw-Glc Gw-Gal

I3 3.5, Caco2904 Gw EE F3lf2d 2 F3lfohalde] 2 [L-8 mRNA H3 %
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(th ' F3FalaE o] RAW264.7/Caco-2 co-culture ZEAA A 7AH F5 €3 &3
<l
@D Co-culture =& (RAW264.7/Caco-2 co-culture)= ©]-&3F ¢a F3Foulae] 7|34
AZ AL 29 FQ (in vitrg
@b TEER @& =74
- Caco-2 &5 HlF 9 co-culture EoA Gw-Gal-4M130] &% & 02 LPSE ©]
A5 e aHE FALEE, o]F o] &st] A9 tight junction & &

= o
Stobe 85 TEER @ S8<& F35t SAF (LT 3-6)

2000
c
T ey T ™
_ 1500 2 a
g
5 b
o
g 1000
g
:
500
 — T
I 24 hr
[ T
oy oy e Cog
Sy, I,
44 L ?”,}
LPS (500 ng/ml) - + ~F: +
Gw-Gal-4M13 (mg/ml) - - 0.2 1

19 3-6. TEERE ©]£3 Gw-Gal4M139] LPS AHE=E <l
Duncan’s ANOVA testE ©]&3t CON thH] Fox7} e A FAT (p<0.05)

@ EF48 Al EZIQD A g4l
- RAW 26479 dFo2 A% Caco29 HAF HdA FViehe IL-8 2 IL-1B9 4%,
Caco-2RF uﬂ FlS wjo}l 2e AEFO T Gw-Gal-4M13 Ha g3tfohide] A=A A}
o|EFIRIe] TATF YERH ™ 3-7)

0
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>

25
£
‘g 2.0
=%
[ -4
S 15
%
e
(=%
>
S 1.0
<T
=
£
w 05
=
0.0 / 7/
CON LPS CON 4B15 4M13 CON 4B15  4M13
B Gw-Gle Gw-Gal

20

1.5 4

1.0 A

0.5 A

IL-1p3 mRNA expression / f-actin

7 = ==
&0 CON LPS CON 4B15 4M13 CON 4B15 4M13

Gw-Gle Gw-Gal

1% 3-7. RAW 264.7Caco-2 co-culture E@|A Caco-29] I1-8 ¥ IL-18 mRNA &3 F

© Western blot analysis

- Gw-Gal-4M13%} Gal-4M13< 1 mg/ml# 0.2 mg/mleE X &g ¥ TNF-a 50 ng/ml
£ F71= Agste] MAPKY I4tsE 913k 1 A3 TNF-a& QI3 Aexdg 34
< P38, JNK, ERK % ERKQ] 4tstol]l ZAl 2H8-38tH, =3, Gw-Gal-4M132] #E] &
T wel ERKE] QI4HSHE AAIAZ S ERIstd s, &7 Gal4M13% ERK®| <QI4H
stE A F Jou, Gw-Gal-4M139] HI3)] 22 7hA AFE UERHE (2™ 3-9)
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GAPDH

TNF-t (50 ng/ml) - + 2 + + +
Gw-Gal-4M13 (mgml) - - 02 1 - -
Gal-4M13 (mgml) - - - - 02 1

19 3-8. Western blot2 °] 83 Gw-Gal-4M139] TNF-a2 ¢13 ERKY 1413} oA 8%

U 2E Paaendel ddy 2 g 7144 93 14 /154 AT (in vivo study)

(1) A8 U&

(h TE EAS o &3 UE FekfuwAe kA HAF

- EaGs g A i vl A 9F 943t G50 AP Gw-Gal-4M13E o] £3lH o

), frabro]l B 23 | GElE AR o] ARSI, dxE AEY e VIEe
2 5o
- I H A Gw-Gal-4AM132] ZFo 2 ALgslgon, HaExr ¢ gslsmza

Gw-GalZ W3 Gw-Gal-4M13 A Z Al E017F= Gw-Gal7t 5%¢%1 A& ©] 83t

=
5UF GRS N FEO T Fol

@ WE FEFUNA (Gw-Gal-4MI3) D FEATMA (Gw-Gal)o] B3] L W Fo =
ANBE FAFORA, N 71X F g, A7) == AN ol¢ §F 5¢ B
daa] b Bl
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oo

el

iy
W
!

-
K
i

oo

jze)

W
Wk
v

MA G
(k)

o]
(mg/kg b.w.)

]

E
T

to] 13

9

°]&

=

IS

=
| B

10
10
1719}

=
-

1500

CON
Gw-Gal-4M13

R

TR

G

o

AR el A% tul 7o) A H&

bl =a47o] o3

ted @9 W albumin, ALP, ALT, AST, bilirubin, glucose, protein &<

S

O]

H 2.
=I.

o
T
i

o

W
7K
Ho
-

7R A==

("H=)
10
10
10
10

846
15
150
1500

(mg/kg b.w.)

4 (15, 150, 1500 mg/kg body weight (b.w.))(3& 3-5)
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Gw-Gal-4M13 15
Gw-Gal-4M13 150
Gw-Gal-4M13 1500
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- 1423 1< 18] T8, 2+ A7} sigets 1wel Fo] A AT FdS 7=
ZF OAFel sigstes 2ol A ARE SAA AT Fo &

il

MR Fol SAAYE WY 25 Wi B, AT, WA DAY {RE 2D
A RA FA A A T AR, N, A%, e, 1Y, de) BAE S B

FAZ Uro AF db] ZAr]e] FA vl&E H]E_?:}
- gAEE BEA: A Al BEOlEHoA RS de T HS FEE st 4R 9F
st @ W albumin, ALP, ALT, AST, bilirubin, glucose, protein 33 < #2413

h 58 2de olga wa Pakaomdel Ay /A4 92 oA 28 )% 89

T

1% (mg/kg bw) 2% DSS ¥  MAF
CON - X 9
DSS - 0 9
Gal-4M13 236 o 9
Gw-Gal-4M13 750 0 9

& Fol Wy
- ATFEAE Gal-4M13, Gw-Gal-4M132 2537F (19 13]) 939, 8YAHE 793¢
)

=
2% DSSE A% Ul Ag F4 ot A FEAZ (19 39
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1847k 5 TS 2E A,

e

Mo

- ok G TFRel

ke

bl -70CellA] B@s

3|

. Aol viA RRe 343

B4l o] 83

Sz
==

733 A3t

S o] &35 A IS (Disease activity index, DAI) =74

mK

DAI scoring system<= ©|

JHE

A

wh-2 Bre] o)

(& 3-7)

;OD
<

2% o] A

37 AWEW L AHBAE J5 A=

loose loose .
diarrhea
stool stool

normal

normal

negative

gross

++

+

Stool consistency

Stool blood

Fe B2k 49 2olM 318d 5

3

AN A

25k 74

of] 2447k
Fo 2443 F<QF 56C Al A

3|

et ® v A

o 53

e
3}

e

of sviEddd} o

5
T

bof whtelas)

S

@ AH z2 oA Alo|EFRI HdH =4

A Al EFFRIS] A4S real-time polymerase chain

o]
=

TNEF-a

L
) .

7}st

A F

=
A3

s}
.

3l mRNA FEoA &<l

reaction (PCR)< °]&

interlieukin(IL)-62] mRNA %3

No

TR

o
o
o

JJo
iod

&

o}
No
BR

o
uze)

A
el

J)
—~

N
Nlo

- Myeloperoxidase (MPO) &4 &<l: MPO

Hexadecyltrimethylammonium

H 3.

~~
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[¢

AeHS Hol] AlF gHo
+E o-dianisidine €2 200 ul &+

w2 A& olgste] Ad & A7

[
ol
o
12
o
2
>
)
o
i

o
o
M\
4

bromide’} E3+H <l
2 3 AE 8AE 7 ul Hst Ak
sta AJZbell w2 450 nmo| F
AdFor o ¢
- Catalase (CAT) &4 &<l HibstrAE Ealshe CATY s SAsH] flal #4kst
Ta8 AE gds B &
= 562 nmol A ZAst] AlLHE
- Superoxide dismutase (SOD) &4 &<l: SOD7} superoxide anion radicals @ =7}
O 92 ks as X @A 7= A-EES ©o]83 Xanthine oxidase$} xanthines 3
R A Al &l 71kl SODo| & SAHE
- Glutathione peroxidase (GPx) &4 <l: GPx= GSHE GSSGE ¥r&1l o] o] AAH
GSSGE NADPH-9F ¥H-E-AZ & Wl NADP+E SUAZ|EZ o5 340 nmolA 43}
of LS

chromic acetate®] <

o
o
e)
=3
@]
2
]
©
ol
ot
QL
By
o
ox
L

® dHoEHE Nitric oxide (NO) =4
- 95 A 2 ol Sk NO29| 2 S48t AW d59 g3t &g €<
1000 rpmoll A 10 £t 9A%e] 3 A FA 80 plo} FF griess Ak 80 uS #
7Fh AeolA 10 B3F A AR F, 540 molA FEEE FHF NOY FTEE

D @3 Fof B4 A
D AEE B T 8
- o3 EQAPES Gw-Gal-4M13 1500 mg/kg bw.o] TxE=ZT A= on, 13 7
PRl slo] 84T B o} @ o] MAHA kw1 F 257 o) 2 9 A
FAE7 YRS (E 38)
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- 1500 mg/kg b.w.8] Gw-Gal4M13 Fo 15 2w vluds o Ay st ¢
71 FANA - A Aol HolA @2 A& Hol 1500 mg/kg bw.9
Gw-Gal-4M132] ©3] Fol= A4S YehA &8ka(& 399, 3-10)

® 38 &3 A AFS 53 A=E

s HEE (%)
CON 100
Gw-Gal-4M13 100

® 39 93 54 Ay F AF ¥

AFHs} (g)

71k CON Gw-Gal-4M13
1 22.7+0.88 22.3+1.03
4 23.8+0.82 235+1.08
8 24.0+0.94 23.5+1.09
12¢ 24.2+0.92 235+1.09
14 23.9+0.94 23.0+1.2

¥ 3-10. 23] A Aol gt AF divl A7) FA 8L (%)

CON Gw-Gal-4M13

4 4.97+0.2 4.85+0.16
A% 6.7+0.24 6.67+0.2
H| % 6.97+0.26 6.91+0.21
A% 7.44+0.28 7.39+0.22
A 8.4+0.26 8.42+0.3
3 7.73+0.28 7.69+0.24
| 5.55+0.22 5.44+0.19

%, 471 A / AAZF *100

W dHshy FA
- Aty EA o)X= albumin, ALP, ALT, AST, bilirubin, total, glucose, protein, total
g g% A3, Gw-Gal-dM13 1155 T tizTe FX7F F94 ZolE Hol
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£ 311 B3 S4 4 i d4TgH 24

Parameter CON Gw-Gal-4M13
Albumin
3.46 + 015 352 + 013
(g/dL)
ALP (U/L) 102.7 + 9.3 107.3 + 5.38
ALT (U/L) 25 + 3.8 403 + 35.81
AST (U/L) 447 + 5.96 65.6 + 4535
Bilirubin, total
/ < 0.1 < 0.1
(mg/dL)
Glucose(S) 265.6 + 37.01 2612 + 2673
(mg/dL) o -
Protein, total
' 483 + 0.16 484 + 014
(g/dL)
@ t3] B 54 Alg

ep AEE ZD FA Hst

- 03] 54 AEe Gw-Gal4M13 AFE, TF5E, 1FE (15 150, 1500 mg/kg b.w.)<]
FTER 14U 1Y 1598 APy on, Gw-Gal?l 3$ Gw-Gal-4M13 1500 mg/kg
bw. 2153 FY3 Tid e V|Fo 2 A4ke 846 mg/kg bw. o2 Te WHo g
Fogh 25771 o5 F E AFEANEITE SIS 3-12)

- 239 Ao r FRAe HIE SAHY Ay Fo AL Gw-Gal-4M13 15 mg/kg
bw. o IF°] tdxr 2 o2 25 FAAUT Aoy 1 o]F=Z 233 IF 3t
H5AY folzks I S(F 3-13)

-2 HEE B 3 A S Fole] AV|FAE g A9 TS, s FATY
bl A iz /594 Zol7t A%, e s Foe A FAAE By S
H3 g BE OlEF ] FAVE 24 S 5 AS(F 3-14)

£ 3-12. 03] Fo 54 AIQ BEE

AEE (%)

Gw-Gal-4M13 Gw-Gal-4M13 Gw-Gal-4M13

15 CON Gw-Gal

15 150 1500

100 100 100 100 100

Gw-Gal-4M13 15, 150, 1500 mg/kg b.w. & <3t
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 3-13. ©3] 54 A3 F AF Hs

AFHst (g)

Gw-Gal-4M13 Gw-Gal-4M13  Gw-Gal-4M13
71%k CON Gw-Gal
15 150 1500
1¥ 24.38+0.76 24.08+0.9 23.59+0.78* 24.32£0.46 24.46+0.47
3Y 24.1+0.69 23.87+0.79 24.20+0.86 24.30+£0.94 23.87+0.96
54 24.36+0.93 24.06=0.88 24.33£1.21 24.45%0.79 23.95+0.85
7Y 24.46+0.79 23.99+0.67 24.5+1.32 24.6+0.95 24.27+0.73
9¢ 24.41+£0.91 24.26£0.84 24.55+1.4 24.61£0.88 24.36+1.08
12¢ 24.71+0.85 24.55%0.95 24.97+1.07 24.71+0.89 24.47+0.77
14¥ 24.73+0.8 24.65+1.03 25.19+1.32 25.05£0.92 24.31+0.72
Gw-Gal-4M13 15, 150, 1500 mg/kg bw.= <"
Duncan’s ANOVA testE ©]&3ld CON thd] Foz7F = A% * BEAF (p<0.05)
® 3-14. B3 4 AIE AF oyl A7) FA HE (%)
s A7 H| 7 A7 A A |
CON 5.06+0.24 1.24+0.04 0.27+0.03 0.49+0.03 0.66+0.11 0.29+0.06 0.58+0.07
Gw-Gal 4.89+0.30 1.24+0.07 0.29+0.07 05++0.04 0.66+0.09 0.26+0.07 0.55+0.05
Gw-Gal-4M13
15 487+043 1.24+011 0.27+0.03 05:0.06 0.63+0.06 0.26+0.05 0.51+0.17
Gw-Gal-4M13
150 4.70+0.20* 1.28+0.09 0.24+0.02  0.5+0.04 0.67+0.06 0.24+0.04 0.61+0.05
Gw-Gal-4M13
1500 458+0.22% 1.24+011 0.23+0.03 0.5+0.03 0.62+0.13 0.23+0.04* 0.57+0.05

Gw-Gal-4M13 15, 150, 1500 mg/kg b.w.S <ju]gh
Duncan’s ANOVA testE ©]-83F] CON Tt {227t e A5 * FAT (p<0.05).

Rk A A% albumin, ALP, ALT, AST, bilirubin, total, glucose, protein, total
g 23, Gw-Gal-4M13 EE IFoIA thEd thel o3 Aol& HolA &=
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£ 315 08 4 Ago) U@ sty 24

Gw-Gal-dM13  Gw-Gal4M13 Gw-Gal-AM13

CON Gw-Gal

15 150 1500

Albumin 3.5+0.19 33023 3.5+0.13 3.620.1 3.8+0.17
(g/dL)
ﬁ}/PL) 96.8+6.14 947+12.81  96.7+12.28 105.3+6.72 94.7+14.12
{%L/TL) 23.9+3.18 28.8+7.39 29.3+8.9 23.845.16 23.8+3.33
AST (U/L)  404+2.74 47.7+8.56 49.6+15.1 46.5+10.88 43.3+2.83
Bilirubin,
total <01 <01 <01 <01 <01
(mg/dL)
Glucose

206843543  2032+36.07  299+37.7 2803+4812  308.4+52.37
(S)(mg/dL)
Protein, 5+0.19 48+0.19 5+0.1 51+0.12 53+0.25

total (g/dL)

Gw-Gal-4M13 15, 150, 1500 mg/kg b.w.& 2|73k
Duncan’s ANOVA testS ©]-&3}lo] CON tH]

(h 52 2L ol gd

- Gw-Gal-4M13

o

mg/kg b.w.2.
e
Gw-Gal-4M13% &Y

A }_—g

&, Gal-4M13, Gw-Gal-4M13-%
A %S (L™ 3-10)

FAE vlstdls o,
Az 71 19 »vE A7

- o
- -

7<=
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oA} e A%

1500 mg/kg bw. Et} W&
Gal-4M13-&
236 mg/kg bw.CE Fo3h
ZZ1014 Gw-GalZ A3 Jejz Tag 3

3 1E 7 A=

Aol Gw-Gal-4M13 <] 1F°] CON 15 tiH]

* EAT (p0.05).

AY 4% oA 24 7% Bl
= 75
o=
Gal-4M13-

iy iz

(@)

LS
==
T —

Y Fyo AAE

% (Disease activity index, DAI) &4

Z 797 2% DSS AHEEFTFE

CERERCISES

2

T

T
Aol 7} ol

| —
)

o
T

GFA foH AolB HolX e (%



24 4

22 1

20

Body weight (g)

18

—@&—— CON

o DSS
16 4 ——-v—— Gal-4M13
— D — Gw-Gal-4M13
0 2 4 6 8 10 12 14 16

Days
a9 3-10. ZE F3Fadde 9iE Fo 9 2% DSS g5 WE F5A ¥t
(FAA7) Sl A B 43

F 316, YRGS FENEY HIB Fo 2 2% DSS F5° ©E 37| FA o)

o~

% H & CE~ A4 Et sl | o

CON  467+0.67 1.31+0.1 0.26%0.04 0.74+0.22 0.52+0.05 0.24+0.03 0.64+0.06 3.21+0.38

DSS 427+034 1.24+024 034101 0.83+0.12 0.51+0.03 0.23+0.07 0.63£0.09 3.55+0.63

Gal-4M

418+061 132+016 035011 078018 053+0.07 057+1.12 070£01  3.49+0.63
Gw-Gal 0.9320.08
gy 4361016 1245009 029:007 £ 0502003 021+0.08 0.65+0.08 2.93+0.63

71 FA /FHAAZF*100

Gal-4M13 236 mg/kg b.w. Gw-Gal-4M13 750 mg/kg b.w.S <3k
Duncan’s ANOVA testE ©]-83t] CON th¥] Fox7F e A * AT (p<0.05) (T, T2 fle A5 3271
Q3.

@ AW LS (Disease activity index, DAI) % o do] &4

- 2% DSS §E #okxl & ZolE HlugeS wl CON I&F Wrl EE IFolA &Y
o7t oo g Fotx. DSS thH] Hla S A Gal-4M13 % Gw-Gal-4M139] & 4
ol7} froF oz v 71 AL FUT Gal-4M133 Gw-Gal-4M13 Alolo] #2]2¢l z}o]
= YA e P EHE o]&st AHIHNEE AL F3 DSS IEFH
Gal-4M13 2 Gw-Gal-4M13 L&A f2o]& xto]E Holx= kAN DSS 15 th]
Gw-Gal-4M132] €® 3l A7}t e Aee & 5 A=(TH 3-11, 3-12)
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35
—e— CON o
10 4 o DSS
——¥-—-  Gal4MI3_
— D= Gw-Gal-4M13 »
2.5 v
v
sop
—~ 2.0 y/ ‘
E i . 4
S T/
& 151 //A
- /
g /
1.0 - / /
//
ly
0.5 - o) o/
/
// * *
0.0 - o & o o 4d—o o

T T T T
4 5 6 7 8

=
—
~ A
w

Days
719 3-11. DSS B ¥ EWHS o83 AHEAHYE A (DAI score)
Students t-testE ©]-&3t CON tH] F&x}to]& FEAT (p<0.05)
* CON froa7t e 7%, #: DSSe} #Folx7t e 49 &7

(&, ol g A9 27 4

8
#
6
=y *
=
& g
<
-T1]
E 4
=
]
c]
9]
P
o T T
CON DSss Gal4M13 Gw-Gal-4M13

719 3-12. DSS B4 ¥ 183 & Zol¢ ¥E
Students t-testE ©]-&3t] CON thH| FoA}o]& FEAIF (p<0.05),
* CON#} fF2l27F 9= 75‘—‘%, #: Dss@r AL Qe A #7

( oy 'IT'”] X]'7]' T 31;7] ?l":—:}‘)

& B4 A

Ao ERge doliy] 95t A 442t o) FITC-dextrans 77 Foigt & 34)

< T 42 dqor H FARHS Lok Ao Aol fFdEo] Aol sEojds

HAoA] HEE = FITC-Dextran®] X7} =4 SHH. A3 Q& T3 &
S Yol A CON IFFH DSS IFoNAT F23 2olE HIS. Gal-4M13

O35S A 2FH Fo4 zolE BolA] 25 Gw-Gal-4M13 1&Fo|A+= CON 153

|

il
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oH Ael7h §le W, DS TIEd oA AolE Hols e &l ol
Gw-Gal-4M13¢] %

10

FITC-Dextran (mg/ml)

]
1
3

0 T T
CON Dss Gal4M13  Gw-Gal-4M13

19 3-13. DSS 49 ¥ FITC-dextrang °| 43 A8 &3 Fx
Students t-testE ©]-&3t] CON thH] Fo|xto]E FAIF n=7 (p<0.05)
* CONZ o7}t e A%, #: DSS9 fox7t e 4% 77
(&, oAt e A 27] eHgh

@ =2 Welsty A4

@) H&E staining< ©]-&3t =2 We|ghd HA}
-2 Y 92 AR MZd o3 dE9s Axs 2y or BAsuz
ste 1893

- CON 5ol wlsl DSS 4 1EQ DSS, Gal-4M13, Gw-Gal-4M13 1E2] #Ho A&
HFOE 3l Ao AA () E FHUEMIF)Y &4 T & JNeH DSS IF
thH] Gw-Gal-4M139] |53t A=oll= oAl Atol& HolA FUS(T1H 3-14)

- Zo] Holot AHol B Ao} vusHS W, ol Ao WHHERES s}
H gk 208 Z HAE thisty|ol= ogie] mEtks AE7te] ojdo] A=

[‘
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J% 3-14. H&E stammg—— °]%§lr ZA g3 71%*}

4 o] EAEVEE) T A Aok (@7 BAH] e

- !

® A% =Ho| Mol AolEA BH 24
- A% 22 & o] 83t TNF-a 54| & real time PCRE A3g A¥, CON 1F% BE
fo4 ol UERIA o5g. DSS 1FF Gal-4MI3 1] folF o]

oo I8y Gw-Gal-4M13 1E9 A= DSS 1523 Gal-4M13 1E3}9]
5o1d 4= 9)lom o]= Gw-Gal-4M13°] TFE &9 H|& DSSE ¢l
< A< v (™ 3-15)

< o] 83} IL-6 FAE real rime PCRE ZA3 Ay, CONIEY ZE 1

F3t frelAQl AolE BAs. DSS Lol HIs f93 Aole UEhAl ko,

Gw-Gal-4M13 159 ZA$ IL-6 ddFo] Fo=s AFES HY(a™

15

1.0 A

Relative mRNA TNF-g levels

0.5 1

0.0

T
CON Dss Gal-4M13  Gw-Gal-4M13

19 3-15. 2% WY TNF-a mRNA 23 &
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Students t-testE ©]-83t CON thH| fFoA}o]& FEAIF n=7 (p<0.05)
* CON% ‘n‘«]ﬂ'ﬂ oll_ 37 #: DSSQ]r ‘n‘«]xl'ﬂ e A5 #71

] | *

Relative mRNA IL-6 levels

T T
CON DSS GaldM13 Gw-Gal-4MI13

a9 3-16. 2% Y] IL-6 mRNA Z3F
Students t-testE ©]-&3t] CON thH] Fo|xto]E FEAIF n=7 (p<0.05)
* CONZ Fo2p7t 9le A9, #: Dssek fFoAA7t Sle 4§ &7

(& FelAh Qs A4S w7

@ A% 2 A9 3”‘1’5}
. ARz &as &
211 3-17~3-20)
- MPOY| A3 o= IFANAE FY3 ZolE HolA sks. MPO= HLtst 2k
A AlZZAS dodle duzds AAsH] wWitol MPOSY FA7F Re5 34t
5ol e Aoz A T MPOE @54 & A&lA F2 A9 Ax A&
Arzs &85 A F938 Zol= HolA| ghdATE Gw-Gal-4M13 443 Al MPO
ZolEe A¥S HolBmE AR U "y MEY H&E ARV AFS & F 2
= b Aes FAH(TH 3-17)

- CATY A¥ DSS I%F tivl 2E IFNA #fdex CATZF 2718 Gal-4M1334
Gw-Gal-4M13°l| 4] acetic acid Wl )& dichromateE chromic acetate® HU3I= 5
go] DSS 17l HIs) o <5 T F (L E 3-18)

- SOD# superoxide anion radicale ¢ HE7F T $2 FESFALE XA = AL S
ol &% ZALE I gol ¥ F u Fits} el &+ on. DSS IIF thHl CON 1
ool o3l AolE Yo, Gal-4M137 Gw-Gal AM133E frofates &4 3

%5 Iy DSS 12 SOD kel Hls] Gal-4M133 Gw-Gal-4M13 152 SOD

o] SV Aol EJIHF(LE 3-19)

e s =437 98l MPO, CAT, SOD, GPx FAEE

)
§

N
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- GPx& GSHE GSSGE Wil o] W AAd¥E GSSGE NADPH-9F WHEAIZ &
NADP+=E e AEE Uepd FX=, 1 go] & o 4138 58] s B
IFAA YA Aole YEREA] 3 AIRE DSS 2Fol Hlal Gw-Gal-4M13 1&F2°
wol S7tste 2SS B, ol Gw-Gal-4M13 AH Aol 2% U9 gitshso] &
Hoh= 7hed S v (E 3-20)

M 2

o

ook
2

MPO(U/g colon tissue)

T T
CON DSS Gal-4M13  Gw-Gal4M13

a9 3-17. A% =2 2] myeloperoxidase (MPO) &4 %
Students t-testE ©]-83}] CON thH| o A}o]& FEAIF n=7 (p<0.05)
* CON3} 2|27} = 73, #: DSS9]- oAt A= A 7]
(& ezt fle 45 371 &

140

120 1 #

80 - 1

CAT(% of Control)
2

40

20

CON Dss Gal-4M1}  Gw-Gal4MI3

a9 3-18. A% ZZ 9| catalase (CAT) 4=
Students t-testE ©]-83} CON tH| fFoA}o]E FEAIF n=7 (p<0.05)
* CONI 2|27} e 75, #: DSSet wolxb7t e 45 27

(L/ ‘TT‘/]X]'7]' AT OT —‘—'—7] 1_]_'61:1)
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0.5
0.4 +
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E 0‘3 -
2
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E
5 [
2 a2
5 o2
an
01 H
0.0 T T
CON DSs Gal-4M 13 Gw-Gal-4M 13

a9 3-19. 2% 239 superoxide dismutase (SOD) 4=
Students t-testE ©]-83t] CON tH] fro|xto]E& FAIT n=7 (p<0.05)
* CONZ 227} = 73—?—, #: DSS9‘r o2t e A5 F7
(& oAt fle A9 271 &

1T d

20

GPx(mM NADPH/min'g protein)

] T T
CON Dss Gal-4x13 Gw-Gal-4AI12

a9 3-20. A% 29 Glutathione peroxidase (GPx) 84 =
Students t-testS ©]-§3Fe] CON thH] f2|xto]E EAIE n=7 (p<0.05)
* CON 2|27t A= o—°r, #: DSSQ‘r 27T A A 27

(& T2t gl 4 271 &)

© dHo =HE Nitric oxide(NO) =4
- DSS 1% thHl Gw-Gal-4M13 152 frol& Atol§ Ho
UER L . IEvith 47 slREENY &dAdo] dojdd
o] ZpolE Hol NO 74 Al Aol Lojwkr]el 3t 2
ZA oA 2] NO &4o] Fr7H8o=z a3k (19 3-21)
- NO 54 ™4l NO A4 &4l INOSE S48 ddo] ofd AA x2S o] &3t
real time PCRE %3] mRNA FF22 iNOSE &% I Ay o= JFAAE /9

X
52
3’.9_.
o
£ C

S

J
=]
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pM NaNoO,
-

T T
CON Dss GaldM1}  Gw-Gal4Mld

¥ 321 €Y W) NO B F
Students t-testE ©]-83st] CON thH] fro|xto]E& FAIT n=7 (p<0.05)
* CON3} frol27t Sl 7%, #: Dssok #Fola7t e 739 271
(&, Freat gle A9 ®7] 43

16
n
14
12 5
10 -

&5 1

06

Relative mRNA iINOS levels

04

o2 4

(]

T T
coN D55 Gal-4AL13 Gw-Gal-4AI13

a9 322 2% 4] iNOS mRNA 2dF
Students t-testE ©]-83}] CON tH| o *}o]E FEAIF n=7 (p<0.05)
* CON ozt e 3, #: DSSQ} oAl s A5 &7
(&, ezt fle A5 #71 &

® Yo 2HE TNF-a BAF =3
- 4L do] 1000 rpmeoll 4 4
2 W TNF-a] #dzde AT 23} DSS
o CON3# Gal-4M13, Gw-Gal-4M132] 7-%-
=4 A" DSS 159 49 10.16 pg/ml] om so
T foHor gde FFoE ASH s Hol AZ] dF5%s AWt S 1T
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(1% 3-3)

TNF-a levels(pg/ml)
o

e

T T
CON DSS Gal-4M13  Gw-Gal-4M13

19 3-23FELISAE ©] &3 &Y U TNF-a &%
=7 (p<0.05) *: CONZ} 2217} = 45, #: DSS9 F-o=27) e 49 327
(&, T2t Qe A 27 ¢4

Fl

o ¢8 F3atid 2 AAFY AW 7IAAL 9F 2 2% A 7158 97 (in viw
study)

(1) A8 &
b & EPS o] &3 Ia Fekioid AAF M AFE

O A As L Py
b % 2 A% : C57BL/6N mouse, A 8 FH
&
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dA W albumin, ALP, ALT, AST, bilirubin, glucose, protein &< &3

A E4: 34 A L A, N, A%, A R, A RAS S5 B

g el AU ZAY 45 oA 24 Ve

FoATE 3% DSS
aF %9l A% Tl E e e A%
(mg/kg bw.) BT
Wild type WT  wild PBS - X 9
DB/D
Control 1 CON B PBS - X 9
DB/D
Control 1  DSS B PBS - 0 9
DB/D
FCON FC B Gw-Gal-4M13 1500 X 9
DB/D
FMRP 1 FL B Gw-Gal-4M13 750 o 9
DB/D
FMRP 2 FH B Gw-Gal-4M13 1500 o 9
W Fo YW

- AT EAE Gw-Gal-4M13& 253 (1Y 23]) T3, 10
Ag Al A F9 st A dEs FEAZ(TE 3-24)

DSsS £¢
T
10 14

0

a9 324 F471 2 ¥
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- DSSE Q% 95 IH A AAashE 5FAVE AF oA 352 4 A=A DSS F5

#® 320 AY(EYE 2 APHEAEE Hg Ax

0 1 2 3 4
Stool
loose loose )
consistency normal normal diarrhea
stool stool
0 1 2 3 4
Stool blood negative N N oy o8

8

@ g4 Y glucose &
- HEgsREnE d3H A 09H 2573 A3 F9] fasting blood glucose level& 578
3 A dgole= E4F W glucose tolerance testE X13stH, dH o] F=& 0, 15, 30,

90, 120, 180l =4

b
Ao

© z2 A2 Ao]E7HQl Bl PPAR 2d 74
- A% 83, AR 2FdAA dF 2d v ARlEZR B PPAR-o/yel A

real-time polymerase chain reaction (PCR)Z ©]-&3t mRNA oA Flgh

)
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28 27

- A% RS dof ¢S o & Fs mho] Fe SAT DSSE QI 4T TE A
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S7beheE Arts a4 Y &S SAHS 9459 93 Eve I

- Myeloperoxidase (MPO) &4 &Rl: MPO+= 4t E Hallshe 42, DSSE <l
g A A5 Td A G4o] IUEE ez 4 F. Hexadecyltrimethylammonium
bromide7} EFH Q4HES8A FolA A& HolE FH ATHE FH AP &40
Z 3 A 4L 7 ul FHs AstA7F 35 o-dianisidine €942 200 ul #
Fotal AlZtel mE 450 nmo| FFE WS EHS e AS ol&st] AIE & A
7] AFoZ Yol 79

- Catalase (CAT) &4 &<l HibstrAE Eallshe CATY s SAsH7] flal #4kst
FAaet AlY 898 WwAZl & dichromate®t T8 HAHE chromic acetate®] &

< 562 nmollAl st A4k

v

- Superoxide dismutase (SOD) 2 =7}
O w2 #sriE X 3A7)= A4S o83 Xanthine oxidase®} xanthines ¢35
A3t A AIF &l 7lete] SODY e AT

- Glutathione peroxidase (GPx) &4 #<l: GPx= GSHE GSSGE ¥H&1l o] o A H
GSSGE NADPH-¢} WH-3-AIZ & Wl NADP+Z A 7|2& o] 5 340 nmellA| ZH3
o 2

QUL A = §

d &Ql: SOD7} superoxide anion radicalS ¢3
o]
o
=

@ PHS ZHE] Nitric oxide (NO) &4
- 9% A Y ol STkske NO9| & A48t AU d59 g3t &g E€9<
1000 rpmoll4 10&3F dAwe] & 4 LS AFs] M Mg A 50 wst
griess Al¢F 25 w A S F7HgE A2olA 1023 WA AIZ F, 540 mollA FBEE S

A3 NO9| F5+ NaNO, =99 AF2AS 7I€o2 AL

o} o ZHE] TNF-a H9F 34
g o] 1000 rpmell A 1027 AR F dH& I JAE A S o83,

TNF-a9] A =S ELISA kitE o] &3] =43

® ¥

2 497+ 2%

(7h T= EE< 08T EE FIndid AAEFe] dAd HAF

oh BEE

- &3] SHANEL Gw-Gal-4M13 1500 mg/kg bw.2] Ls=2q 3= Qon, 135 7
TEof 3te] 8AIRE FRF obFd FAdo] WAHA FUI T F 273 o) TF E A}
A ZE fUe(3E 3-21)
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® 321 93 54 43S 53 ASE

1% AEE (%)
CON 100
Gw-Gal-4M13 100

- 1500 mg/kg bw.2] Gw-Gal-4M13 T 157 dZz7S Hugds o A ¥ 49
271 FACA oA zelE HolA g A& Kol 1500 mg/kg bw.9
Gw-Gal-4M139] &3] o= 548 YehfA ¢ (3% 322, 3-23)

&'1-'
%0
1:1[0

713k CON Gw-Gal-4M13
19 21.3+0.59 21.32+0.58
3d 21.58+0.89 21.46+0.60
59 22.04+0.82 21.94+0.60
8 22.41+0.93 22.41+0.65
10 22.65+0.91 22.82+0.58
124 23.29+0.89 23.28+0.54
14 23.64+0.72 23.72+0.53

Student’s t-TestE ©]83}4 CON tiH] f-2lx7) = ¢
* FAFE (p<0.05)

E 323. @3 54 A 7 AF vl A7) FA 6L (%)
CON Gw-Gal-4M13
7t 5.31+0.20 5.03+0.26
Az 1.26+0.09 1.26+0.13
H| % 0.28+0.02 0.27+0.03
A% 0.48+0.02 0.46+0.03
A4 0.71+0.12 0.71+0.09
R4 ] 0.29+0.07 0.30+0.05
bz| 0.60+0.05 0.62+0.08

%, 7 FA / FHAAZF *100
Student’s t-TestE ©]&3ld CON U] Foa7F U= A * BAE
(p<0.05).

- AEA FA oA % albumin, ALP, ALT, AST, bilirubin, total, glucose, protein, total
& g% A3, Gw-GaldM13 1155 T tizTe FX7F 194 AolE Hol
o]
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E 324 B3] 4 Ao g A £4

Parameter CON Gw-Gal-4M13
Albumin (g/dL) 3.63+0.09 3.67+0.13
ALP (U/L) 125.40+7.65 124.70+5.64
ALT (U/L) 24.40+3.84 24.30+2.91
AST (U/L) 48.90+6.21 47.60+6.40
Bilirubin, total
< 0.1 <01
(mg/dL)
Glucose(S)
249.80+25.62 261.30+28.84
(mg/dL)
Protein,total (g/dL) 4.96+0.10 4.97+0.11

Student’s t-Test& ©|-&3t] CON thHl Fox7}F A= B¢ * FAF (p<0.05).

d NP Gw-Gal4M13 AFE, TEF5E, IFE (15 150, 1500 mg/kg b.w.)2]
o™, Gw-Gal®] 7-¢- Gw-Gal-4M13 1500 mg/kg
T4 YT ©E kS VFOoE A4 846 mg/kg bw. O E S YO R

273 o] F B APGAMZE QI (E 3-25)

off
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28

AEE (%)

Gw-Gal-4M13 Gw-Gal-4M13 Gw-Gal-4M13
I CON Gw-Gal
15 150 1500
100 100 100 100 100

Gw-Gal-4M13 15, 150, 1500 mg/kg b.w.< 2|73k
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e
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o
fru
nf
-
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e
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o2l
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i)
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fu)
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ye
)
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el
oy
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o
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X
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¥ 3-26. 03] 54 AF F AF W

Az} (9)
Gw-Gal-4M13 Gw-Gal-4M13 Gw-Gal-4M13

712t CON

15 150 1500
1 21.86+1.14 21.78+1.33 21.62+1.18 21.71+0.83
3 22.58+1.26 22.55+1.28 22.41+1.28 22.27+0.96
6% 22.76+1.25 22.82+1.18 22.76+1.55 22.45+0.89
8 22.97+1.24 22.72+0.74 22.7+1.45 22.44+0.94
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104 23.24+0.87 23.41+0.99 23.27+1.56 23.11+1.04
12¢ 23.61+1.14 23.49+0.72 23.69+1.64 23.29+0.99
14 23.83+1.08 23.83+0.78 24.08+2.12 23.43+0.74

Gw-Gal-4M13 15, 150, 1500 mg/kg bw.< 2]v%h
Student’s t-TestE ©]-&3t] CON thHl Fox7t A= A5 * EAT (p<0.05).

F® 327. 043 4 Aol g AF dinl A7) FA vlE (%)

CON Gw-Gal-4M13 Gw-Gal-4M13 Gw-Gal-4M13
15 150 1500
"4s 3.77+0.43 4.00+0.38 3.74+0.35 3.89+0.27
A% 1.18+0.30 1.12+0.15 1.12+0.15 1.10£0.10
H| % 0.25+0.12 0.23+0.05 0.29+0.16 0.23+0.05
A% 0.47+0.04 0.45+0.03 0.48+0.05 0.48+0.05
e 0.59+0.08 0.95+1.12 0.60+0.10 0.65+0.08
Edg gl] 0.23+0.06 0.33+0.21 0.26+0.04 0.27+0.09
| 0.53+0.04 0.60+0.23 0.56+0.05 0.56+0.05

%, &7 A / AAZF *100

Gw-Gal-4M13 15, 150, 1500 mg/kg b.w.< 2|v]gh

Student’s t-TestE ©|&3t] CON thH] o7} e B¢ * BAIR (p<0.05).

®

ek

2 2
Lok

)
ShAe
X

1%

® 328 T8 4 A¥o) U@ @lsty 24

oAl albumin, ALP, ALT, AST, bilirubin, total, glucose, protein, total
7}, Gw-Gal-4M13 EE TFoA tE vl {94 AolE Holx| (&

CON Gw-Gal-4M13 Gw-Gal-4M13 Gw-Gal-4M13
15 150 1500

Albumin

3.83+0.2 3.85+0.2 3.78+0.1 3.91+0.2
(g/dL)
ALP (U/L) 123.0+15.0 115.7+16.6 116.6+10.0 115.2+12.2
ALT (U/L) 24.6+3.8 225+25 27.0+7.7 25.5+5.8
AST (U/L) 66.6+11.9 60.7+7.1 67.9+22.6 57.9+12.7
Bilirubin,
total 0.2+0.0 <01 <01 <01
(mg/dL)
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Glucose(S)

204.8+48.8 220.0+41.9 179.0+£29.7 229.6+32.9
(mg/dL)
Protein
total 55%0.3 5.56+0.2 5.49+0.2 5.49+0.2
(g/dL)

Gw-Gal-4M13 15, 150, 1500 mg/kg b.w.< 2|v]gh

Student’s t-TestE ©]-&3t] CON thH] Foxb7t = A5 * BAIF (p<0.05).
(W 58 ZdS o8¢ I Fepaide] A VAR 95 A4 24 7)F g
- Gw-Gal-4M13& =4 AgolA AP 1500 mg/kg bw. o2 AT 43 1F =0
7] W&ol 750 mg/kg bw.o.2 dHF F W o] Tt BF FAdI} 2HEs F7I
98l PBS ¥l 1§ B 750 mg/kg bw. IF E=3 F Wl A £4¢ 750 mg/kg
b.w.& 375 mg/kg bw. 2.2 Fo3t
- w5A WSk A7|FA W3, AUCE A BE Ades WIS A9d UHa 15
o]t Hlal 4% WI2 DB/DB7F Al 2 d=ie] Zd FEd& 4FdFE 1F
o7 0151%11 FF3lramAEe] g% AFos 2% 28 DB/DBE o]Fod 1F
FHlas A8
O &7 ¥H3} &l 2 BHS o] 83 d¥ S (Disease activity index, DAI) 574
eh FFA W3} <
- BE OS2 AT T 10492 ULA7HA] F 543t 3% DSS AHEEE 118kl
om RE IF AT #sldle {94 Aolrt HelA &5(1H 3-25)
N
.2 et B
I o =
Wl e
NEEEEREE
9 325 ¥E FEHEH AL ghE fo 5 3% DSS Fol WE F5A ¥E
(=2t gle A 71 43
- A7 FAE HastRe W, WTel bt 25, oS Ald BE A7) Dsset
o] el BHow, 113 ZHE A3 BE A7|A CON LFFH o4 Aol
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BAo. DSS L& B A, FC 159 &%, FL 159 W%, <5, U4, FH 1
59 2, v, &5, @S 25 CON 153 o3 ztol& Yebd. FC 1159 B,
&%, i, FL 159 &%, FH 159 9%, A%, A4, 25 DSS 17 tiHl f9
2 zjol = EO](I 3-29)

F 3-29. daFRE R wkE Fo 3l 3% DSS Fol ©E B7] FA 2ol

s A 1% A A4 A | o o
1.45+£0.07 0.29+0.04 0.61+0.12 0.69+£0.03 0.24+0.09 0.61+0.06 3.64+0.59
WT 5.6+0.38 1.28+1.17
*# *# *# *# *# *# *
CON 597+043 0.86+0.07 0.12+£0.02 0.31+£0.03 0.35t0.04 0.13£0.05 0.35£0.03 0.47t0.06 2.60+0.29
0.16+0.02 3.50+0.53
DSS 5.68+0.71 0912010 0.33£0.03  035+0.05 0.16+0.11 0.38+0.05 0.51£0.10
0.13+0.02 0.36+£0.03 2.77+0.33
FC 5.72£0.63 0.95+0.21 4 0.31£0.02 0.36£0.02 0.19£0.08 0.37£0.06 " "
0.15+0.03 0.384£0.03  3.28+0.65
FL 5.58+048 0.87x0.07 0.32+0.04 0.37£0.03 0.17£0.09  0.38+0.07 " .
5.41+0.52 0.20+0.04 0.29+0.02 0.35+0.06 0.40+0.04 3.27+0.44
FH . 0.88+0.07 i u u 0.18+0.12  0.35+0.04 " .

271 FA /FAF*100

Student’s t-TestE ©]-&3t] CON thH] =7t = A% * DSS thHl fFx7t e A4 #2 FAF (p<0.05).

(Disease activity index, DAI) ¥ th do] =4

AYZYEE AR 23 DSS 153 FL, FH 15& el A5 Hlal

)
AL
E oE
to ot
ox,
krl

o
oo
rok

SRS W 797 Aol= HolA AT DSS 1E tiH] FL¥ FHe € 2 AAr}
Ox AS5S ¢ 4 o 3 3% DSS 542 #olxl & do] & AEFe] 85 A
k7] 98l dige] 4dolE Hlwdh CON & tiH] FHE A9d ymA] aFolA 2
o7} golA oz gold. DSS 1E i) FL, FH, FC 129 & Zol7} oz o=w
ST 3-26)
(A) ™ (B)" .
[ - - o s -
I | s Gy~ . 7 e
:'Z . FE ()' // : ﬁ—
E 101 7 Eo
E /f//-/"a 3 £l
e S
4 2
| ; | .
T ! CON DSS FL FC
9 10 11 D;:s 13 14 15 DSS i\}ﬁ ? - N B N -

a9 3-26. DSS 5 ¥ B o8 (A) AYEAHE HS (DAI score) H
(B) g dole] Wz} <l
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Student’s t-testE ©]|-&3}] 727 =Zo|E FEAISH
*p<0.05, **p<0.01 CONF} FJ27} e A,
#:p<0.05, ##:p<0.01 DSSet 227 A= ¢ FAE n=6

e dolr7] fste] 3 4A13F Aol FITC-dextrane 7753 £ 3|4}
= 53 A2 "o A SRS dokd Ao °D‘"°1 %woi gHo] sEolds
2 gAdoA AZSHE FITC-Dextran®] X7} =4 A=, Ao ANE Ea) A
A4S dol A CON 1§ UMl DSS I&FolA v-MJQE <71ski=. DSS 11
E O8] FH 284 fodoz 71432 3913 1Y 3-27)

140 4
. #

120 - T

80 -

60 1

40 4

FITC-Dextran (% of Control)

20 4

CON DSS FH FC

DSS (3%} . wo o ]

19 3-27. DSS £ ¥ FITC-dextrang ©]£3F A8 E3A4 AE <l
Student’s t-testE ©]&3}d F2o|& olE FA
*p<0.05, **p<0.01 CON¥ 2|27} A& 4%,

[e)

#:p<0.05, ##:p<0.01 DSS¢} |27} A= 45 EAIE n=6

.

H

N
o

F,

@ g9 W glucose 3% 74
- B Y 3 He AES AAT A3, W2 U2 DB/DBRE o|Fojx 15F (CON,
DSs, FL, FH, FO)3} HlngS o Fooz W2 39 d1s IAd FL 1F9
4% CON¥ DSS L& thHl Fo|d o= X7} ZF4H( 1 3-28)
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140

b

F%
120

100 T

AUC (% of control)

WT CON DSS

FL FH FC

a9 328 53 W 7 F A

Student’s t-testE ©]-&3}l $:p<0.

05, $$p<0.01 WTi} Sz Y= A,

*p<0.05, **p<0.01 CONZ} 2|27} &= 7%,
#:p<0.05, ##:p<0.01 DSS2} F2| 27} 9}% 3%,

$:p<0.05, $$:p<0.01 WT3} 2]

® =4 Wt 74}

shof X3yt

27 A= A FAIE n=6

AEE JEE zAYYLHoR B

- DSSE H< 34 ¢ WT, CON, FC I2FoNA= d52 A=7) vnigh(1d 3-29)

- CON 13 Hlaste] BokS o DSS
ToE &l Aule EdEHEE)E

<

submucosa F-#¢] =3 (submucosa &7

Al submucosa®] FZHE7} HoARGg=

= mucosa FE-RT submucosadlAl o

T4 18¢ DSS, FL, FH 189 A= 4
;I F AR 53 DSS IFolA=
A9, D)ol o AsiieS Eg2lEh DSS £
ATAF}Z wgro g BkS w) FLI FHelA

AHE Yepd ACE HSQN(IH 3-29)
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mucosa S (3HE3E), submucosa &7 W2

19 3-29. H&E stainingS ©]-8% A Wa]sh3 AAL
1 (

@ zZ Ao Ate]E7H]] B PPAR T &

A% 22 oA Aol E71R] 4! PPAR

- A% 24E& o]&3sle 95uAQl TNF-q, COX-2, real rime PCRZ 373} TNF-a2
A3 CONZLEF WHl FC ZFolA wo oz Zasislen, DSS L& thHl FL3} FC
OFA fFoH s 2HAT COX-2 aZs vlwdt A3 DSS 15 thHl FL3% FH
OF oA Aole HolR] FUAT st AFES BHAoH, FC IF9 A5
CON 3! DSS1#% Hlwslle W o3z 4ad Ze FATH(LH 3-30)

- ARAZAANA Fo R HolE YAFF= UAR] PPAR-yE real rime PCRZ =743
A3 DSS¢t FH 1&°lA CON 1&F Wl FoFo s AU (*p<0.05), FL 159
3¢ DSS L& tinl FreAoew S (#p<0.05)(ZLH 3-30)

- a9 tight junction PFARl ZO-1& real rime PCRE A% A3} CON di®] DSS,
FC I25NAM fodoz ZastgA T, DSS & vl FLI FH IZEAME foFe
2 Z7H As AT E 3-30)

o2l

2
r (
AN
o

=
=

-5 ARE FEHer B u dEagsgaude] dsERGgs 1o AWl AEE
(750 mg/kg bw.)olA AFSAAT}F Zastar 43t QW] JAAZE S7leke A &23=
Baom, A9l tight junction®] 715& I&ElF+ E34E Uedle 2= Asd

(1% 3-30)
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20 20 -
(A) _ o (B)
£ E
g i
&t X 1s %
3 ;
2 3
= o
<) L0 «
g %
El
£ £
E 05 E
& &
0.0
CON DsS FL
DSS (3%) - =t = + = DSS (3% - + - +
4 20 20
(C) % (D)
2 —————— P
F 2 15 L
= < —
% B
g e
-9 N
m < 10
p &
o ]
2
= /| <
= V ]
m E
4 0.0
L CON
DE5 (3%} - T + 7 - 388 (3% - + i +

a9 3-30. 2% W €%1lA, tight junction WA 2 PPAR mRNA #37F
Student’s t-testE ©]-83l] Fo]d zlo]& FEAIE
*p<0.05, **p<0.01 CON# F227} = 49,
#:p<0.05, ##:p<0.01 DSS&} o2} = A5 FAE n=6

F 22 oA Aol E7HQl 9 PPAR ¥ A
7t 23S o]&3l A5 ulAA TNF-q, COX-2, real rime PCRZ Z#3g. 1 2y}
TNF-a2] 23 eke CON ™Hl FL3} FHolA fozog Zrlstglon, DSS tHl FH
AL 23 COX-2 94l FH 1&°] CON# DSS 1§ tiH]
fro|dos S7HEHTH 3-31)
2 22 WA A 4te] ﬂwoﬂ #od3lE PPAR-a9t A4bke] 3 9 Ql&d 7
71

}
e 2E 9SS 248 7150l 3. PPAR-a®l 73-¢- CON 1 th¥l FH
S7hetom, DSs & rﬂﬂ He fFoldo2 S7kskal, FCe 2
o

o ou
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(A) *] J— - _ ®B)
£ £
a a
2 5
& g
= [ ]
z 2
& &
& F
& & o
[ |
FL
DSS (3%4) - - DSS (3%) = + + £

D)

Relative mRNA PPAR-o/ f-actin
"
Relative mRNA PPAR-y/ B-actin
n

0

D88 (3%} - + = + - DSS (3%) - =

19 3-31. oA d45mA 2 PPAR mRNA 23
Student's t-testgE ©]-83td Fo]d zto]E EAIE
*p<0.05, **p<0.01 CONF 2|27} A+ 44,
#:p<0.05, ##:p<0.01 DSS¢t |27t A= 45 FAIT n=6

@ A1 ZZ oA Ato]E7}el 9 PPAR Hd =4

2

F 22S olgsle EF vl TNF-a, MCP-1 %] & real time PCRZ =43
TNF-a2] #dZe 7}z CONI DSS diH] FCollA feoFoz hasg Ae gt
MCP-12] ¥+&d e FL¥} FH7F 247 CON thu] f-oH o2 7443 on, DSS9t Blw
3te] FHolA froj@ o 7+A3H(1d 3-32)

HS WA AAE dAzEsE vARZ EEz PPAR-a/ye] 3] DSS I1F v
FL, FHollA fo8 oz 7343 244 PPARsS] &2 ofx] F13] Bhal#|x] ¢k
tom, AFo] A dFE AASA Rote FoE gAY Yl (TH 3-32)
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(A) ]

®)

Relative mRNA TNF-o/ B-actin

CON

Relative mRNA MCP-1/ B-actin

DSs FL FH FC CON DSS FL FH FC

DSS (3%)

(C) 2.0 4

Relative mRNA PPARo/ B-actin

4 + + - DSS (3%) a + + +

(D) 2.0 4

Relative mRNA PPARYy/ B-actin

CON DSss FL FH FC

DSS (3%)

A

+ + + - D58 (3% . + -+ 3

3-32. XA Ae] A5ulA L PPAR mRNA 23

Student's t-testE ©]&3}] F2]& zfolE FAIE

#:p<0

- CAT+ acetic acid LH o = d
= AOZ CAT 84 &4 A3 & IFA F93d Aol= HolA| ¢

DSS 1+ tiH]

o83 ZoE

Aol o] Gatsl Ha B
A

*p<0.05, **p<0.01 CONT} Fel=t7h 9l 4%,

.05, ##:p<0.01 DSS¢}F o271 = 745 FAF n=7
=4
ksl 54 wd =4

A ichromateZ chromic acetate® 33+ 58S =43}

oo
5
FL3} FH 1504 CAT &40] S7leke Ade BU(LH 3-33)

- SOD# superoxide anion radicale HHE7F O $2 FESFLE XA = AL S
H]

TLogel ¥ E w @4kE 5ol eS¢l CON & o

00"

T DSS H¢ 18 FL, FH &% F7lehs A4S 2Y(2d 3-33)
- GPx® GSHE GSSGZ wHEx o] wf AAMdHE GSSGE NADPH-oF HESA|Z S o
1=

NADP+Z == 55 Yehdl %
Iw% vlastd

o] A% p<0.05

E R F ol

71 oghol & w) s w90 . CON
< o DSS¢} FL 152 p<0.01 A FoHo T AP e, FH 18
AN fFrejHom A AS FAh kAT DSS & thHl FH| 3
£ HolA ¥5(1HE 3-33)

- MPO2| A3} o IFoAE 792 AolE HolA| ks, 722 Apol= HolA| &
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e

&S BY. MPO= Fitskseas 4hs

kA ul DSS 15 thH] FL 159 HA$ A3 3 N
m Eo] MPO2| X7} Y42 4ks}

AZ NEEAES dov|= oS A5
5ol A= AoE AT T3k MPOE G54 & AEoA F2 WY Mxe Hs A
FEE S8 (Y 3-33)

(A) ] (B)

100

SOD (% of Control)
S

DS (3% - o+ + - = DEB{3%) . + = 4

180 * {D) 3.0 q
%

2.5 4

tein)

MPO(U/g pro
= w

g
o

e
on

0.0 -

DSS{3%) . + + + - DSS (3% - +

a9 3-33. AR 39| (A) catalase (CAT), (B) superoxide dismutase (SOD),
(O) Glutathione peroxidase (GPx), (D) myeloperoxidase (MPO) 4=
*p<0.05, **p<0.01 CON#} FJ27} A= A9,
#:p<0.05, ##:p<0.01 DSS¢t 27t A= 4% FAIY n=6

7} ol Hls) DSS 159 Aol FoHoE AT AL

e folHow F718 158 FL 1F¥o|A|qk FL3} FH 15l A

e AES H(9 3-34)

- SOD &4 =4 A3, CON 1% tiv] DSS, FL, FHolA fold o2 Z4g DSS tiv]
fre]do g F71s AP T2 FL, FColW, FHE S7Fshe AdS BU(1H 3-34)

- DSS 1% thHl FH, FC 1&°] Gpx A3t froH oz F71sk Z21& &<lgh DSS H]
F 152 CON FCo| Hlal Al FCY A X7 CONol| Hls| foldew Z713H 1
 3-34)

l
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(A)

—
o
=

-

=

=1
L

—
=
=

-

=

=1
L

)
=1
L

@
=

CAT (% of Control)

s
=1
L

2
=1
L

0

SR (3%%)
{B) 120 -

100

80 4

60 -

SOD (% of Control)

40 -

20

0

DSS {39

((‘11) 160 -

140 -

Gpx(% of Control)
@
=)

DSS{3%) .

19 3-34. 1+ 23 9] (A) catalase (CAT), (B) superoxide dismutase (SOD),
(C) Glutathione peroxidase (GPx), 84=
*p<0.05, **p<0.01 CON¥ 2|27} A& 4%,
#:p<0.05, ##:p<0.01 DSS2et Folx7} A= 4 FAIE n=6.

zA oA gatsl G4 I A

- CAT &4 =4 Z¥ CON t¥] DSS 1&F°] fFodoz 7Astd e, DSS vl FL
I} FHollAl fre]d oz &4o] F71es SRIg(9 3-35)

- SOD &4 374 A3 CONH DSS L& thHl FHellA &Ado] o)A oz FHAsane
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M= gAY DSS &l Hls] FL

_g]

o

oA

=
]

Bolz| F5(19 3-35)

L

|

4 A% BE 1

2kl Zpol
FH, FCol A GPx &4°] 713}

=

=l

==
=

i

=

T

, o
- GPx &4

DSS

(a9 = gl

m

/ﬂ\ E| |+

m 3* // ./, S ,_ /

WM 3 _— gl T_ gt —_—

) . i

.|A g ). T_ gl T_ :

t s 5238 s &8 ° w 2 3 = 2 & 3 = ° W < - = - -
Mn) ) lco.:ﬂs.u Jo %) LVD 8 \1) ) [:EM.C 19 %) A0S a - D 1:9:55% %) XdD
e /M b

15

A

FH FC

FL
176

=7

=

==

"ON

DSS (3%

(©) Glutathione peroxidase (GPx) &
*p<0.05, *p<0.01 CON} 2|27}

a9 3-35. A1 A 9] (A) catalase (CAT), (B) superoxide dismutase (SOD),
#:p<0.05, ##:p<0.01 DSS<} F2] 27}

©® dY o ZHE Nitric oxide (NO)



- @l Yol Nitric oxide (NO)E 533< o DSS ¥ 1&7|9 Bl
IFH FoH R A7t e AFE2 9 %

U(LH 3-36)

40 1

**
— #Hit
30 w
ol
=]
7.
; 20
-
E |
10 -
0 . T
CON DSS FL FH FC
DSS (3% s e + e &

79 3-36. @Y W NO A F
*p<0.05, **p<0.01 CON¥} 2|27} Q)
#:p<0.05, ##:p<0.01 DSS&}F FoA7} A& 7

@ ¥ o ZHE] TNF-a BT =4

- @S Lol 1000 rpmollA 1083 AAEE § EHS A5 ELISA kits o]&3sto &
_L
=]

A UWTNF-a9 TdZFS SH4s 239 DSS

Aol Holx g, DSS F4E oA %e 1§ CON% FC 1§ 1= #old 2

ol Kol YUA T FC7F CON Bt} ZHasdtes A¢FS BY(2¥ 3-37)

120 4

#Ht
**
100 - —
=
g J
5w
T 60 [
=
o
E 40 -
20 -
0 ; :
coN DSs FH FC
PSS (3%} - + + + -

19 3-37. ELISAE o] 8% ¥4 Y TNF-o ¢33 F

#:p<0.05, ##:p<0.01 DSS¢t 27t A= A5 FAIY n=6
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214 BE FHFVRAL 0|87 JAY AF U AWLAY A7 R FAAFAE
EAE, RoAR) Aol E3} B4

A3EE : AR &2

7 AW V1A AE B-E AE Al AT A TEED g E dsauHd
Yagd 4
1) A8 U&

h Bl 71A8ES Bd AL Ald A sERde it e Jditndide da

CIERt

' f’ Trm M
- l":*%t 1 Sham &
2 Staphylococcus aureus 504 B
3 Clostrigium perfingens 5 B
4 Bacteroides fragilis 509 1] Sacrifica
v

HASO (2 Y 2247 F) | |

3 ;_;'i"":?'_:}
- J_ I — -

0 5
(week) A
CS7El/E ETE
{n=6/group)

H
- AU AAAE Ao 71Ad Ag A #lS st 5 F8 43 C57BL/6 PR
o
=

o

- AR ANAY AlFE S & O AT Aolrt HAS HES FEEE AT
S AEHE Ho & 3 AolA T 2 upE]¥ ALSSIN S, AHTEA LS 1243 Ao R
Hots AP, €5 20~230C, FE 40~60%E FABIHS. BE Aol= @741
gFe Ul A Aikels APFES AIRE 7|8 3339, Z23He F 2~33] w A5k
o
=]

@ AU AU M Fo @ AYgxE B4 93 S AE

o) Al FHe] Az
- S aureus NIBTN AZF: S aureus ATCC13565, S, aureus ATCC14458, S aureus
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ATCC23235, S. aureus ATCC27664, S. aureus NCCP108262 Z+ZF 10 mle] tryptic soy
broth(TSB) | 4 370C, 24 AIZt ¥iFEE &, thAl Af=2 10 ml TSBell 370C, 24 AIZt #Hj
oFst NS conical tubeo] EF A4S F AAEE(1,912xg, 10 &, 40C)3te] FH2
phosphate buffer solution (PBS)E 2 3] A& & FHF pellete 1 ml¢] PBSE =< o]
E Adad o= AHgsel=

- C petringens N@Td N AZ: C pertringens NCCP10846, C perfringens NCCP10858,
C perfringens NCCP10347, C perfringens NCCP15911, C perfringens NCCP15912, C
perfringens NCCP109702 ZH2F 10 ml®] cook meat medium (CMM)ollA] gas pack
(AnaeroGen, Oxiod, UK)# 37| 370Col A 24 A7t F7]aekgt 3, vjgd 0.1 ml<
10 ml19] fluid thioglycollate brothell gas pack¥ 7l 370Col|A] 24 AIZF &7] vl g3
Hj QFH-S conical tubeoll ZHZ} 3 strain® 412 & AAEE (1,912xg, 10 &, 40C)3}tH
15 ml®] PBSE =9 o|& T 45 oA 94 &8 F HF pellets 1 ml9 PBSE
o] o] AFTder AESEHE. WlFAE conical tubed] EF 42 F AAE
(1,912xg, 10 &, 40C)ete] FFE| PBSE 2 3] AlH & HF pellets 1 ml®] PBSE =
o o] NPT ACE AEE

- B fragilis M@ N AZ: B fragilis ATCC43858, B fragilis ATCCA3859, B. fragilis
ATCC43860= 712t 10 ml9] pre-reduced Brain Heart Infusion (BHI) brothol 4 gas
pack¥} Al 370Col A 24 AZF @UIHiFRE &, wgde oA A= 10 ml¢| BHI
brotholl gas pack¥ &7 370Col A 24 AXF 7]

W1 FL3Ee =371t F 6 FH| vhezoA Bl ALY Alde 2 & BHe= F

7 8 NPT

2

& FH AWAR Ald Foo oE HYAF A a3l ATFFA TR HsHAA
300 WAB=S] S AFHFAS. A AFH F serum sep clot activator tubeol] FIl

F2o A 30 ®ollA 1 AZE WA &, AARE(5,000 rpm, 10 &, 40C)3t] FHS Ao

@ w2 74 2 7Y
b AT FH T2 1 F F FHS AASHAS. Zoletil 50 (VIRBAC, France) ¥ xylazine

(Rompun®, Bayer AG, Germany) &9< &3l vh¢25 vHH3E & Ji &S] EdiA9

o zRY dYe AMHstaL A7I(HE, &%, WA, L, vhE AEsie

174 A8 AZE st fstd @ AH F serum sep clot activator tubel]

Yol A2olA 30 w2ollA 1 AIRE A &, 4472 (5,000 rpm, 10 &, 40Q)st] A
o1

)
& 99 °]& NO ¥ Prostaglandin E2 (PGE2) &4l A&-3lH+

©
N
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- NO &4-2 Griess Reagent System (G2930, Promega, USA)& ©]&3to wjwdol uzf

- PGE2 &% & Prostaglandin E2 Assay (KGE004B, R&D systems, USA)

®

(b A AHAE M| omics £ S T3 A3 A

2392,

o
o
oo
p‘l
£
=2
ar

o

g5t AAE 99 HAAE U, &% 2AE 2
A1 =AY HES A AZeH, Hematoxylin & Eosin €45 AA8kal, 35t
%

Olympus BX53, Japan)< o]&3te] AW E|es WslE A&+

—

o

L=,

VS|
]

o
A

O B ABLAH Al 28 2 A4
- A AAAE Al A BAAR] £4e fste mhes OiE, &%, A 2Ho=w
8 AW AWYAY AF(S aureus C pafringens, B fragilis S 7+ Al AEujA &
o] &3t Zeg Alvt e WS okt Ew
@ F, &%, W7 23S B4 SA ofolzd BHyste dPLR nteto] mgE &
e YA
O, 2%, B =4S 44 @7 k2= 9ol &¥aL PBS 5 mle 7R ¥, 3
HEET 7R 3~5 =4 Yo ol& EFW EFols STE ol &sto] =29 Al
ol E8 F UEF o701 F conical tubeol] ol Ml vortexste] ThAIZHH Al
ol A Fe 2 F JAEE F o]E " ARE ol&sty =4 1= &
AS EEste] A2 4 v E £ AHESH S
© S aureus TY colony #8|E 93l Chorome Staphylococcus aureus agar HjA|ol Z

)

23 §de JETE AXEAste] 1 3AqS FHB =8I F, 370Co0A 24 A)3E
Hjrete]l AFZRA S aurens S FASHA 5. SAAE H=2 T4 TSB iAol A
370C, 24 At ¥j%Fetal ©]& thA| Chrome Staphlycoccus aureus agar HiAell &4
Tt 370Co A 24417 A F4 =2E iAo @ colonyE ©]-&3te] 16s
rRNA 45 33l S. aureusl& A3+

C pafringens @9 colony #2E 13l egg yolk emulsion®] 7 tryptose
sulphite cycloserine (TSC) agar #i*oll 22X &d& FE=F= A3 X5t 1 3
MAs FF =S T, egg yolk emulsion©] 7= A &2 TSC agar HIAIZ T35
g+ F gas packs AHEste] @71x2AE FASIAAL, ©]F 370ColA 24 AIHERE wijF

st AR C pefringens HE<S IS &Add FH=2 oAl cook meat

180



medium HJA A 370C, 24 AIZF @7|u)Fstal, o]& THA egg yolk emusion®] H7F
H TSC agarti Aol €4 =% H ege yolk emulsion®] FH7}EA] &2 TSC agar Hl
A2 T3t 370ClA 24412 71 FA =28 wjA e @< colonyE ©l&
ste] 16s IRNA &4 &3l C pafringenst = HTHsEA =
B ﬁag]]b T colony #8E 93l pre-reduced BHI agar iAo Azl XS 3
T2 AR Yt O ANAE BE =2 F, 3 7ocoﬂ/ﬂ 24 A7+ @7 vl gFsted
AP B fragilis = FstAS. FdE 2 ©A prereduced BHI broth
Hj 2| ol Al 370C, 24 AIXF ¥iYFstal ©]& ©hA| pre-reduced BHI agar HiA|o] A =
st 370Coll A 24413 @71t A =2 viAY @Y colonyE ©]-&3t] 16s
rRNA 245 B3l B fragilis?

iA)

J

2

b Al WiF o S aweus T FES TSB brotholl 370C, 24 A|XF w3t L
perfringens®t B fragilise pre-reduced BHI brothell gas pack¥ 37 370C, 24 A3t
A7) vt

@ BUA FHA B RS AR 1 ke eubes] 10 min, 5000+ (7,50
rpm) 9] ZA A EH L A2 AAT F QIAGEN Kit (DNeasy Blood &
Tissue Kit; Cat No. 69504)5 AF&3le] Chromosomal DNAE %3 Enzymatic
lysis buffer (20mM Tris'Cl, pH 8.0, 2mM sodium EDTA, 1.2% Triton X-100, 200
©/ml lysostaphin) 180 ulZE pellets HEAIZ]AL proteinase K, Buffer -8(lysis
buffer, wash buffer), Ethanol(96-100%) <= WAEE Hrlste] FZ3
Chromosomal DNA®} B3 FAA primer, 83575, 5X buffer, 10mM dNTP,
DNA polymerases 33t PCRE 33 1.5% agarose geloll PCR productE
719538t el 75 5l 47|18 Sl

A ARPY ATOE AT FERDY A /AN D U L BE Fepfeu el
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Treatment 1 (6~8 TAH)

1 Sham

: Staphylococcus aureus § 04

3 Clostridivm perfringens 04

4 Bacteroides fragilis

a2

&

My iz 5o |

0

Traatment 2 (8~10 + &)
Control
Gw-Gal 4815
Ge-Gle 4815
Ge-Gal 4815
Control
Gw-Gal 4B15
Go-Gle 4815
Gc-Gal 4815
Control
Gw-Gal 4B15
Gc-Gic 4B15
Ge-Gal 4B15
Control
Gw-Gal 4B15
Ge-Gle 4815
Gc-Gal 4815

o da Hgn | oonen (BB VD A RO

Sacrifice

W

HYEd »llli* o

5 6 g

WE QRN £o
Ly ///////////»J—ilr

12

week) 4

C57BI/6
(n=5~6/group)

AA

sSuNE SigE

A
F2H)

O k2= 74 2 ASSRA

- AW AL Al AR A R Fle #fste] 5 FHe 2 C57BL/6 FH-

- AR A AFE S F OAEN AT Aot HAs HEE FREE HAAT
T, AEWE Fo 3 3 AolAT 2 niE A ARSI TFETEAS 1243 (A0 R
HeorS 2439, €5 20~230C, FE 40~60%E FAFAS. RE 2ole g7 1
g volA Aatets AAEEE ARE V8 FFESN, 23S F 2~38 wAEY
o

- S aureus NIBTN A Z: S aureus ATCC13565, S, aureus ATCC14458, S aureus
ATCC23235, S. aureus ATCC27664, S. aureus NCCP10826= 217} 10 ml®] tryptic soy
broth(TSB)oll A 370C, 24 A3k vl¥eh ¥, T4l Al 2% 10 ml TSBell 370C, 24 A3+ Hj
&gt v FA & conical tubed] BT 42 & AAEE(1,912xg, 10 i, 40Q)3t &9
phosphate buffer solution (PBS)E 2 3] A& 3 HF pellet= 1 mle] PBSE o o]
g NIdddo = AHE3HE

- C pafringens N@dN AZ: C pefringens NCCP10846, C perfringens NCCP10858,
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&)

®

C pefringens NCCP10347, C perfringens NCCP15911, C perfringens NCCP15912, C
perfringens NCCP10970= ZH2F 10 ml®] cook meat medium (CMM)ollA] gas pack
(AnaeroGen, Oxiod, UK)# &7 370Col A 24 Azt F7]ajgt &, vigd 01 ml<=
10 ml®] fluid thioglycollate brothol|l gas pack¥ F7 370Col| A 24 AIZF 7] vl 3t
Hj A5 conical tubedll ZHZ}t 3 strain® 412 § AAEE (1,912xg, 10 &, 40C)3}+H
15 ml9] PBSE =9 o|& T 4= oA 94 &8 F HF pellet= 1 ml9] PBS=
o o]F AT Y R AESIA . WYY S conical tubed BT 412 F AAET
(1912xg, 10 &, 40C)3te] FF<] PBSE 2 3] AlF & HF pellet& 1 mle] PBSE =
o o]& NETAE MG H

B fragilis N@dHe] A= B fragilis ATCCA3858, B fragilis ATCCA43859, B. fragilis
ATCC43860= Zt7F 10 ml9] pre-reduced Brain Heart Infusion (BHI) brotholl 4] gas
pack3} G 370CellA 24 AlZE FrIwier F, HlgAE OA ME 10 mie] BHI
broth®ll gas packd} FH7A 370Col A 24 AIE & 7]v)| &3

T Fewgadde] Az da ZEaulde AR FarE sk
Glycated whey protein isolate with galatose fermented with 4B15 strain (Gw-Gal
4B15), Glycated casein protein isolate with glucose fermented with 4B15 strain
(Ge-Gle 4B15), Glycated casein protein isolate with galatose fermented with 4B15
strain (Gc-Gal 4B15) 37HA1Z AASAE. Lt B 71560 kg) o= Sl o
199 1~2 gof 28 IF3tpdides 43S & =S, T8 2eaadd 2 100
mgS 2 mle] BESFTl 59 50 mg/mle| FE= AxF
45
7

6 o] npe oA AWMU Aol Ay AE sEER
! %

ok
£
g
ko
oft
Jo
e
=
i)
i
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S
=
[0}
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=
BN
M
o
o =
o
L
ot
U
fo

op
oft
o
ofr
off
{©
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o
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“©
:CI>L_11
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714 A A EH gele fla HE G
247k 1, 25 Foll el 300 wA=e] dde xNFH A
serum sep clot activator tubedll @il oA 30 ®ollA 1 At
(5,000 rpm, 10 &, 40C)3td EHES Lol o5 NO &4 AHE-3s}
Griess Reagent System (G2930, Promega, USA)< ©]-83to] w7

=z o
~ g
T
R U -
H
o
4

AC)

o
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_1_:

R
i)
2
rlo
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=2
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) AT B 5 1 F T BHS AASSS. Zoletil 50 (VIRBAC, France) ¥ xylazine
Y
(Rompun®, Bayer AG, Germany) &< &l vh¢-2F8 w33 & 7j5ste] oA
S 2HY IS AFHstL AV|(HWE, &2, B,

@ 71A4 As AxE FAstr] Aste] Y 2HFH F serum sep clot activator tubeol]

W3 FeolA 30 Felld 1 AZF WA % QAL (5000 rpm, 10 &, 4oC)ska] &3
& 99 °]& NO ¥ Prostaglandin E2 (PGE2) &4l A&38tH+

- NO =42 Griess Reagent System (G2930, Promega)< ©]-&3lo] wiFdo] wa} &4
o

SHA =
- AT AALE A% AAle A, & 23S A, g, g9 2, 9E 5
Al 22 A A AA AZstH, Hematoxylin & Eosin G418 A A8t 38}

=
dulZ (Olympus BX53, Japan)< ©]&3ted AWty WHalE #&st
() |7 23
(7h W AW AR AMt(Staphylococcus aureus, Clostridium spp., Bacteroides fragilis “5)2] 71473
A(ATH A", A, =3 5) 24 <
@O &7 =42 FA % Ao]
=
- AT B, S aureus FAT NN Bra WA Ustoy ol whe2 AT HAte] o3t
=
- 2t v Rl 2o vassle W, Alde Fo AFTH AolE YERiA

- 9% 2EY2 B2 9% 5o #0E A% F ok obd £ UL S aureus T
2
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E 41. PBS ¥ A ALY AT Fo vk¢

22| £83 A=

(mean+SD)
FAl(g) (n=5) Zo](cm) (n=3)
As Eds v iy o
Sham 22.01+1.25% 1.12+0.13* 0.07+0.02* 35.73+1.624 7.63+1.31%
SA 19.05+7.96"* | 1.09+0.11% 0.08+0.04* | 33.23+1.54° 5.87+0.40°
CP 23.11+1.074 1.10+0.11* 0.07+0.02* 34.17+0.58" 6.33+0.58"
BF 22.40+0.96" 1.04+0.04* 0.06+0.014 35.20+0.26" 6.50+0.36*

Sham: control (PBS); SA: 5. aureus; CP: C perfringens, BF: B. fragilis
Different letters indicate significant differences between groups (p<0.05)

@ NAH AE AE B

- ABAY A Bl B whs
1.

- ALY AT Bo £8 7 4 3 3Ase] B
J

oMol Z1AAY A=t

L=,

B BAels

1] 9138 NO B

3, BadEde] @3 o7 NOE

B35 A3} Al Fojo] PBSE Fogh tlxT vlste] NO A g HFL A=
Uehd

- w3 RAYA] A o7 PGE2 B3 Ax tixd 2 AHAA x FoF BF
A PGE2 3 o] HAE3A (1 pg/ml) olet= e
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[T ] [ g

Nitric oxide (hMNaNO2)
- N W A OO O N ©

Nitric oxide (WMNaNO2)
- N W A OO O N ©

o
o

Sham SA CP BF Sham SA CP BF

1% 41 PBS R B ARAE A Fo vhe-2 A )M nitric oxide &4
(Sham: control (PBS); SA: S. aureus, CP: C perfringens, BF: B. fragilis)

@ &% 2 o] =T 24
-Z2A U G4F s 2 A5 A9 238d FFHoE A9AE WHE o8ty =
A e E4e TR (1 4-2)
- 2T A2 dREAAA A A 22 &0l I8 UEUAIRE S3E 22 FHEE
Al dE AEZY Hfolu, tiA Ml o7 &4 §hgo] AFER] o}, B T &
A &4 EE (autolysis)oll o3¢ HOoZ ALSH
=

E

- 8 aureus AT, C petiingens AT, B fragilis FAT BF AR 243y g
2 B7F BEEY AFSAEY] HEolu thAAEZe o7 '] §hgo] REEHZA &
o}, o= 17l F Arbglel o)@ FHyWos Apu

(A) U&7 (PBS §9) ufg-2 &%

(B) S aureus T MR- &%
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(O C pefringens AT vh-$-22 &%

) B fragilis ¥ -2 &%

7% 4-2. PBS B AL AlE Fo w2 a9 =AY A

- PBS B ABAY AF Rl b thgolAe 2S£ Ash, PBS L A
AY A Tl RFA Y REY oY 24 BIHA WS (1Y 493)

A) =T (PBS §49) vl it

(B) S. aureus T "H¥-2= A
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(Q) C patiingens FAT vk )%

(D) B. fragilis %1 vh-9-2= %

1% 4-3. PBS B AL AlF Fo w2 g =AY 23

W AN AP LA AT omics B41S 53 AS TP B
O k92 B 22 BT BYA8 fea 24

- PBS 2 AW Foxe] &%, dF, B AN S awens’t AEHJS (1H
4-4). 16s TRNA 4 53] U3t 27 S awes® HT FAHAS. S awreuss F
oq3lA] 2& tzF 9@ 92 AYF(C pafingens FAT, B fragilis FATF)NAE S
aureus’t AEH ZOE Wol, S awreus’t vh-2= ol FESHAL U= Aol AFHE

- S aureusE FAEHA ¥ tERT 9 U2 HAITANA HAEH S aweuse WAEZ F3
ZHSEA, SEB, SEC, SED, SEE) &4 A3, B A HAEHA %=

- S aureusE T APTNAME &% A SED7F HEHJUAL, o, B A9
SEE7} HEH A=
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PR - | Rl Yk i T T —, —Giimall Tale sbime|—Sanill Inlesl | Laige Taie sl

1
Shim 5 oF o o BF o
M 18 eracrpepr cEpsEr VS spaspnspcpsiy W9 spasen Mospcsrpsit 195 sEAcER SECKEDSEE 195 gp g cEB SEC SEDSEE
TEXA RN TRXA RN

rRNA iRNA

-Lage isteama ' HLarges Intesine. | —Cscum— e ppu— | Cecdin - —iCeEum
P BY Sham 8um 54 =
M 5 gpy sFR SEC SEDspr '™ SEASEB SEC SEDSEE 195 spaspR M SECSEDSEE %% sEASENSEC SID SEE '™ STASER SEC SED SEF
1 iR PRNA rENA THNA

ForeREy §

L erem
L1

M M5 g sEm WO SID 5ED
TS

19 44 PBS ¥ S aureus 49 w2 2%, A, WA 23 EIFF9
HAA 14 B4 A3

3
o
=
R
oF,
(o
ox,
=
&Y
lo
u
r (o]
ot
olft
i
td
i)
fo
o
=
N
R
ox
)
riot
ot
o
NE,
2
ko
ofl
ot
Jo
e
=
1
o

_AFe) A, gz 2 RE AT FoIHA HolB YA gke
0 gl puude Sosige A4S, v ool Lot dwdom A veht

pafrigens FATNA Ge-Glc-4B15E Fo3tds o &%, tiae Zo|rt
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E 42 AU APPAR A vk 2l @E 33 fadd Fod o7 €3 A= A

(meantSD)
FAl(g) Z o] (cm)
AF Zt v &+ &% 1k
Control 27.75+1.43%% | 1.40+0.23*® | 0.08+0.02% | 36.92+1.91® | 7.56+0.69"
Gw-Gal-4B15 | 27.10+1.70%% | 1.29+0.13%% | 0.19+0.25* | 35.16+3.65° | 7.16+0.73*P
Sham

Gc-Glc-4B15 28.17+0.59°F | 1.34+0.04"% | 0.10+0.02"® | 37.88+1.25"" | 7.18+1.23%8
Ge-Gal-4B15 27.28+1.29%% | 1.25+0.02® | 0.08+0.03® | 37.85+0.75%% | 7.70+0.81*
Control 28.00+1.53AF | 1.24+0.15% | 0.08+0.02® | 37.82+1.68"% | 7.60+0.59*
Gw-Gal-4B15 | 27.21+1.11%% | 1.26+0.07® | 0.08+0.02° | 36.16+1.69° | 7.04+0.59*P

SA
Gc-Gle-4B15 25.46+0.82% | 1.12+0.04% | 0.12+0.06"% | 36.93+1.28% | 6.95+0.54*8
Ge-Gal-4B15 27.12+1.25%8 | 1.23+0.08°% | 0.08+0.02° | 38.48+0.66"" | 7.40+0.88%8
Control 28.81+1.30" | 1.33+0.15*% | 0.09+0.03° | 37.20+157° | 6.98+1.2748
Gw-Gal-4B15 | 28.36+2.55*" | 1.38+0.10%® | 0.08+0.02° | 36.52+2.86° | 6.82+0.33"P

CP
Gc-Glc-4B15 29.07+2.22% | 1.43+0.13" | 0.10+0.02* | 40.2842.36" | 7.43+0.878
Gec-Gal-4B15 27.46+0.55"% | 1.21+0.08% | 0.09+0.03% | 37.90+2.05”F | 6.83+1.05"F
Control 27.92+1.62%8 | 1.26+0.09® | 0.09+0.02° | 36.94+3.83% | 7.16+0.9348
Gw-Gal-4B15 26.59+1.42% | 1.17+0.06° | 0.08+0.03% | 38.08+0.88F | 6.32+1.21®

BF
Ge-Glc-4B15 27.63+1.19°% | 1.30+0.10*® | 0.10+0.04"® | 37.55+0.86"8 | 7.38+0.73%8
Ge-Gal-4B15 27.89+23948 | 124+0.16° | 0.10+0.04® | 37.23+1.15% | 7.53+0.69"

Different letters indicate significant differences between groups (p<0.05)

@ AHA A AE B

ol g 33 fFad Fojo o7 7144 A A

ol AlAxZZ}

o

AAR (29 4-5)

-&(phagocytosis) ol Al B2 02 A==



ZF O W 2E gekiuade] ane ET, S oaweus FAT, C petfringens T
oA Gw-Gal 4B15 FoI-2] NO AUl 2AEUS. £ S. aureus T C
perfringens 772 7% Ge-Gle-4B15 Fol = Shamarol Hlsl NO A ZFo] E0l=
P8y

AP Al 2 EE g fFouid £ 14 4 F Shamw o419 NO A7 1
d F Bt o 3A Uess

HE GERad Fojo) % FAaFIHE IA YA ko, S aureus F
3} C perfringens 7oA Ge-Gle-4B155 F33& o NO A48 7ol 43+
olgld AdE FHst = W, TE e 45 AEA NO IFS 4
N7 53] Ge-Gle-4B157F S, aureus®t C perfringensll ©13+ 954 HgS A7)

tul 9FE E 5 9S Ao AR

L [}

N

FAEH] o= PGE2 BA% Ay, tixvw 9 AdT Z5A PGE2 Hd ol
A=A (1 pg/ml) °lst=E e
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[ 12 & 3

Hm Control
[ Gw-Gal 4B15

I Gc-Glc 4B15
[ Ge-Gal 4B15

<
-

N © oo ©o < «
- -

(CONENINTM) apixo oLNN

I Control
[ Gw-Gal 4B15

I Ge-Glc 4B15
[ Ge-Gal 4B15

0

<
-

N
-—

o © © <
=

(CONENIT) 8pix0 OLIN

N

0

CP BF

SA

Sham

cp BF

SA

Sham

[Fo 14 ¥ 3]

I Control
[ Gw-Gal 4B15

I Gc-Glc 4B15
[ Ge-Gal 4B15

<
-

N
-—

o o © <
=

(CoNeNWM) apixo oulIN

N

0

BF

29 45. 30 ARLE A vhes 2ol B YoATNY Felo

CP

SA

Sham

§-_'|__

A9 nitric oxide A & W3}
(Sham: control (PBS); SA: S. aureus; CP: C perfringens, BF: B. fragilis)

T
i)

or

wK

4
[e]
A

2]

L=

BRI A% Ay g @ §

g7 (leukocyte)

=1}
3l

RRESEERS

o] pyknosis7} ¥

AxE Kol

o) %

192



(A-1) Sham + control (A-2) Sham + Gw-Gal 4B15

(B-2) S. aureus + Gw-Gal 4B15

H
G )
"
5
i

(B-3) S aureus + Ge-Gle 4B15 (B-4) S. aureus + Ge-Gal 4B15

(C-2) C perfringens + Gw-Gal 4B15

(C3) C perfringens + Ge-Glc 4B15
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(D-1) B fragilis + control (D-2) B. fragilis + Gw-Gal 4B15

(D-3) B fragilis + Gc-Glc 4B15 (D-4) B fragilis + Gc-Gal 4B15

I% 46 AW AHAAY Al v 2o BE 33 fadd £ nhel oA
2 a3

- e A5, 1 A A R o] gEte] mefRl FEoR YEoy, B AdT
B AdeR yehgon, A3 AdTe gE i =3 Ao yehy, vl

(A-2) Sham + Gw-Gal 4B15
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(B-3) S. aureus + Ge-Gle 4B15 (B-4) S. aureus + Ge-Gal 4B15

I7 47 AW A8 Al o2 2de] BE 33 {fadd Fo npex thRA g
AW 23
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4 fAAFAFSAE, AAD) e 2E Fiuud FIRY B4 2 2E g
seduz A8 5% SAES HHA FrIe AR

1) 238 &
(7Y AlF=A|(Listeria monocytogenes, Staphylococcus aureus, Salmonella, Y8973 Escherichia coli
) ¥ FIH v A= (Pseudomonas spp., Flavobacterium )0 et & F3pFebdzael 3}
o234 &<l
O Fad 4¥8S 53 v=48 FagA &<
- A5 Al B Fuin e Addd e &9
Ob S aureus, E. coli, Sal. Typhimurium N@+ 4] A% S aureus ATCC13565, S. aureus

ATCC14458, S. aureus ATCC23235, S. aureus ATCC27664, S. aureus NCCP10826, E.
coli NCCP11142, Sal. Typhimurium NCCP10725, NCCP10812, NCCP10438-= 717} 10
ml9] tryptic soy broth(TSB)oll 24 A3t &<+ 370Col A viF &, Al 2% 10 ml
TSBol| 24 XXt &% 370ClA v ¥Feh. wiFd& ZF Ale7]2] conical tubedl] EF 4
< 3 dAEE@1912xg, 15 &, 40Q)3t] &S] phosphate buffer solution(PBS) 2. =
2 3] AAste] o AdAE A5 A9 FHEE UV-spectrophotometer”| = Z4
¥, PBSE optical density(O.D)E 0.01 (M = 5-6 logCFU/ml)Z 23 7S 3
TUoE ARSI

W L monocytogenes N @A AZ: L monacytogenes NCCP10808, L. monccytogenes
NCCP10809, L. monocytogenes NCCP10810-= 10 mle] TSBYE brotholl A 24 A|Zt &<t
300CNA HlFRE &, A 22 10 mle] TSBYE brothell 24 AJZF F<¢F 300Cel A
v Fgt. ¥ S conical tubedl BT 412 F AAEE(1,912xg, 15 &, 40Q)3tH &
ZFo] PBSE 2 3] AMAste # dAs A5 dd9 FFEE UV-spectrophotometer

712 243 3 PBSE O.DE 0012 =A%}

El

@ P aerugincsa NBTFXL] AZ: P aeuginasa K3, P. aeruginosa K58, P. aeruginosa
PAO1S 242t 5 ml9 Luria-Bertani broth(LB broth)oll 370CellA 24 Az &<t
shaking incubatorol| A Hj&g &, ThAl A|2-& 5 mle] LB brotholl 370Ce] /ﬂ 24 NZb
<t vl Fs Ml FA S conical tubedl BT 42 & A EF(1,912xg, 15 &, 40C)3t
of sFe PBSE 2 3 AHs # s de dde =
UV-spectrophotometer”] 2 £43 %, PBS= O.DE 0.01= =43

@ C pefringens AN@FN] A= C perfringens NCCP10846, C perfringens NCCP10858,
C perfringens NCCP10347, C perfringens NCCP15911, C perfringens NCCP15912, C
perfringens NCCP10976<= Zt2F 10 ml®] cook meat medium (CMM)elA gas pack
(AnaeroGen, Oxiod, UK)¥# 37 370CellA 24 AZF &< 7] wiFs $, vk 1

il
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oA &7] wjFE. vlY¥A-E conical tubed] EE straing 412 & AAEH (1,912xg,
15 &, 40Q)3td FF] PBSE 2 3] Al F vortexdt] ¥4 5. THY FF=
£ UV-spectrophotometer”]| 2 Z43}1l, PBSZ O.DE 0012 4%

B fragilis N@dNe) AZx: B fragilis ATCC43858, B. fragilis ATCC43859, B. fragilis
ATCC43860<= 22t 9 ml9] pre-reduced BHI brothol A gas pack® 7 370Col A
48 AZF &b @i &, WY 1 mls oAl AJEE 9 mle] BHI brothell gas
pack¥® 7 370CollA 48 AIF FF 7] wige Ml¥Y S conical tubed] EE
straing 412 § AAEE (1912xg, 15 &, 4003t TH<S] PBSE 2 3] AH &
vortexdte] S A5 7o FHEE UV-spectrophotometer’| 2 Z743}al, PBS
Z ODE 0012 243 ODE %<& ¢S TE g de JF3d Adade
2 ARSI

- &t 523 A9

) HE IHEHHAFEMRP w/o LAB)Y thEwQl W3k oM A (Ge-Gal, Ge-Gle,
Gw-Gal, Gw-Glo)= S sllg Al A4A wjA|(TSB, TSBYE, LB broth, BHI
broth)oll €313l =% (50, 25, 12,5, 6.25, 3.125 mg/ml)E2 FH|5ta, 9|9} 2 ¥
HoZ Axd APFAS HE3t 24 AZKB. fragilise 48 /\l?&) Hl} oF 8} =

@ 72+ Ao A" wiAo] 919 mlFNS patchd ¥, 300C E= 370Col A vl FeF =
E cdli S5 aureus, L. monacytogenes, Sal. Typhinurium P. aeruginosa, C perfringens, B
fragilis®] BB A E Z}7F MacConkey 1 agar(Mac 1), mannitol salt agar(MSA),

i

PALCAM agar, xylose lysine deoxycholate(XLD) agar, cetrimide agar, tryptose
sulfite cycloserine(TSC) agar, bacteroides bile esculin(BBE) agar< AH8-3}51=
@ Wi F S olE o] AAsHA B3k W FraAT} = AoE A

@ frefAlee] 4% e &eles §3 HE J3ran e e 54

b A o] Az
- Ao AFTd E8l Y L

W dE=T(FA dxzT, 4 dxzd)Hd 437 &9

- %A dlzFol Lb rhanmosus 4B15, Lb gasseri AM13 T-F5 AME3IRS. Y 5=
10 ml¢] deMan, Rogosa and Sharpe(MRS) brotholl 370Cel| A 24 Azt wjj<F

% 100 pbE AMZELE MRS brotholl FHE3st 370CAIA 24 AIZF g3 S. vl SH &

MRS brothdl] 8]43}] 7 log CFU/ml7} S =53 &, 542 7zl E0819 s

- 24 UzT FaEA ge FEFaM Al Ge-Gal, Ge-Gal, Gw-Gal, Gw-GlcE A&
shl=

- APTee FEFATE EFHY Aes HE ISROWEFEMRP w/  LAB;

j

F

oo
ol
2
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Gc-Gal-4B15, Gc-Gal-4M13, Ge-Gle-4B15, Ge-Gle-4M13, Gw-Gal-4B15, Gw-Gal-4M13,
Gw-Glc-4B15, Gw-Glc-4M13)¢} Ha A7} 230l A ¢4 HaE oz
(FMRP w/o LAB; ¢} &)= AH&38t3+=

AP 2ol AHee Fefaids ba Jsifpauwde] w5 oA Al
W X](Patch) 2] ZAxto] we} 7 EFE HY Aoz ARHE FEA 100

mg/ml& FHISF AMESEA
g o] =29 oAl A e &<l
AA Aol gsfiste] 100 mg/ml°] H =% Ax3 MBS 47 24-well plateoﬂ 900 /0
L T 949} o] Engk AfdEY 100 WE HFsk 300C E= 370Cel A Hl
Fats. g F 0, 12, 24 AlZhel|l Ao ARWES ERlsilE. B vz 4
FH & pipettingst] 2 3}313 0™, buffered peptone water(BPW) 900 4
Aete] 2 Al e &5 R =T 5, 24 A F (B fragiliss 48
EH o) B0 A3 HE Arste] TE Ui E A7 o
Ao A " |3kE vbet

RIS e

L)

E coli S aureus, L monocytogenes, Sal. Typhinwrium C perfringens, B. fragilis, P.
aerugincsa®] B WA 2 Z}Z} Mac I, MSA, PALCAM agar, XLD agar, TSC agar,
BBE agar, cetrimide agars AH&-3l3+

g g A 9 B AAF(Ge-Gle-4B15) 9] &4

AN

%

ol A Aol FHEANE B B fragilis C perfringens, P. aeruginosa, L.
monocytogenes, Sal. Typhimuriume A48t 4 ZAS SAs0oH AlY o A=
WL oo WY T

A& FH]

A R L AAFS T 7|FerRE AY 9 AT s B AAEFS A
NAEFS 54 Adx = & =

ol A% Y AP s JAsAw. A AAFLS FH VB2 RE IRt
< FHE AP AEstAE

g o] =29 oAl A " gl

AAE AEE 22 24-well plateo] 900 p® 53k, et o] FRIS AT
100 pbE &3t 300C T 370Col A vl &3t = Wl kol A
AR S FAdls. e dExod 43T dds plpethngO}CD] A3lstgl o
™, buffered peptone water(BPW) 900 ploll 3]Asted Z} At Adeiuj=] o]

T2 3 24 AZF 59 (B fragiliss 48 A3 wlSEA S, ZEo|Ed ARG d%}—
Alerste] Ba Jetgaids I3k fejAde] A% Y WstE et 9 vasiilw

ﬂm
y

filo
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- L monacytogenes, Sal. Typhinurium C perfringens, B fragilis, P. aeruginasa®] 18l =]
2 Z}7F PALCAM agar, XLD agar, TSC agar, BBE agar, cetrimide agar< AH83}%1&

H O3t o] JaPstd=

- R A ﬂ]_%l_—rT_L(Lb rhamnosus 4B15, Lb gassei 4M13), &4 tlZ7 (Ge-Gal,
Gc-Gle, Gw-Gal, Gw-Gle)# A<l 8 3-8 (FMRP w/ LAB, FMRP w/o
LAB)< 100 mg/mlol 5 SR &MAA AP AR AE

- 370C 275 FAANZI™A 0, 12, 24 AZteitt pH =24 7](Thermo ScientificTM Orion
T™ Star A211 pH Benchtop Meter)E pHE ZA 3=

A
ax

it

2 TIron chelation assayE ©]-83+ &+ 7]%}
ep WIdete w3 EFo] H Aol ZA(iron chelation activity)S 7F4 3+ EHE
Adota Hud v g Al ARos &, Zg, vtads 59 g50l=0]
2 Q4 F sholr] wZe] o S 55 o] %ﬂ]ol’ﬁ g0l A= A7 Al
o] AR o Ae T ool AdHNA Hol A F -
@ ojx g wE FItgaide] Aol Aol A&l o
iron chelation assayE X133}
@ A3 PTHe a3 25

- 100 mg/mle] &4 WET(Ge-Gal, Ge-Gle, Gw-Gal, Gw-Gle), o& I3

c~°l‘
Mo
rN
_{
3

(FMRP w/ LAB, FMRP w/o LAB)S 5 Hl 3|43 & 3AAIS 100 wol S/ 600
w2t 100 402 02 mM ¥E3AE HA1ete] 30% 7F WFEAIFHS. Chelation thET
(Blank solution)oll&= A& tAilel] SR/ 100 wE HA7betar UmA AlfE2 5dst

Al A7k
- 01 mM ferrozine 200 & o] 102 Xt RF&AIX] ¥, UV-spectrophotometer 2 562
mmolA FFEE A5 =4 A blanke= A& 100 ol ferrozined EshHd o

o
= .
A SFHTE 900 pt A7RRE SAE ARSI S

® W

FEY 29
@ F7 BAL 2 BE IRAVILL UYoR FRENI} AFe] MEete] td o
Foz Ad 2

elA FeAs] s v FEF AP AYAAS
o

— =
L WG F, olE Bl AEE HAEfA o
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Fob 1 3t 10,000xgoll A HAEesta dAlE 5, 28 FEaaid 150 W=

TAE FEEIAS. °lE 300C EE 370Ce| HjgstHA 0, 3, 6, 12, 24 A3l

10,000xgol A 108 7F AARE F FFH 100 S FHE UVmaxTM 96-well

microplate(SPL)ell %% ¥, ©ml|ZZEFYO|E £33 EA(EpochTM  Microplate

Spectrophotometer, Biotek)E AF&3lo] 260 nmollA 3=
=

- AlFe g fEFe T FRES W go

@ FACS(Fluorescence-activated cell sorting) S8 &3 Mz &4 3z
o
=

oh Hg G o] M MEES] pore BAHOE o DS ZE=A] &I 93
FACSE ©]8&3ld propidium iodided] &3] AAE nucleic acidE ZSH3IA+

propidium iodide™ 87 cellol A& FHstA] s Ago] EFssA T Alazute] &
Fol dojyks wf celll A FZ% nucleic acid®} 233t A8 E o] &3+
- fo 2E gEaund A " A3PeA Aol AAEAY C. perfringens,
fragilis, L. monocytogenes, P. aeruginosas 2@l AH&3FA=. Overnignt 2 djF =
1.5 ml tubeo] ¥l 1 mlS Fol 1& 7 10,000xgol A ARSI FAT & &
2 FEREUd 1 mE FAE dESINE. ol 4 Al HA WY 220 wet
St wiFet & wiFd 50 S 950 0] PBSOl 413t FACS tube(BD)oll
propidium iodide(Sigma Aldrich)E #< =7} 10 pg/mle] ¥ =5 H7Fsi3ith
F @E3 & FACS (BD FACSCantoTM )2 HA1E nucleic acidE 435+
ofe txwd dPwe] FACS THZE Y AXE VEeR FEEy
propidium iodide HAIE(PE-A)e] *}o]& vl st AT3I &

o

wy of —
BRI >
=

rpr
0%

(® Field Emission Scanning electronic microscopy(FE-SEM)< ©| &3t BE|gts &

b A AR HE APoA it EHRE B AldS AAsH APsA=E Als A
L monocytogenes= FMRP w/o LABS] Gw-Gal-4B15, Gw-Gal-4M13, Gw-Glc-4B15,
Gw-Glc-dM132.& 31 o™, B fragilis?t C perfringens FMRP w/, w/o LAB E&
NEE AHASINS. P aauginosa= FMRP w/ LAB A& F Gc-Gal-4B15,
Gc-Gle-4B15, Ge-Gle-4M13, Gw-Glc4B159F FMRP w/o LAB A& % Ge-Gal-4M13,
Ge-Gle-4B15, Gw-Gal-4B15, Gw-Gle-4B15E A8t #4395 A4 Hd 4334 &
A3k =1 P HE ARESt] GRS ErlEtgion o] g &gtole Febs

HAAse] AFRES SHPe dxee WA A7 Hol W

o 1x

8

flo

] A=
gt 213} MRPE AH&-3FA+
@ M=o HAT
- Mletol A& Eetol= Ik 27 9o 1.8% glutaraldehyde solution(Sigma Aldrich)
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< ol % 30% P A=A WSAIA 12 AAHA T SRS 3H AHTE F
2% osmium tetroxide &4 O & 20 It WHSAIA 224 B AIFH S

- 22 g F SR 39 AHsta, e 25%, 50%, 75%, 90%, 100%l A ZF7} 5
B AZANZAE. 100% ANEEolA Sgol= S8k 7AW A2olA F&3] A
Th Hexamethyldisilazane (HMDS; Sigma Aldrich)E €20l St 99 & &
o 11 3] HEAIF =

© FE-SEM &%

- Aleto] BEE SdfolE Sdtre MEAS Fostr] f1al 23 E] SE (sputter coater)

M(EOL JSM-7600F)©.2 #E|std 848 9ls) Ao 2ol

E
: 5
g
i
&
5
8
5
-
§
%
&
S
o
rjz
§
%
é

(ﬂ)ﬂ%%ﬂ

¥ 43 %38 JFefdide] w5 3+ &9

nﬂi

A< Patch 2% H) 1

g3

S. aureus .
=

%3}

E. coli -
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o

£0  [ol

50mg/mil
25mg/ml
12.5mg/mi
6.25mg/ml __

3.125.-.-.;,r«-‘.~

Mo &

2 fol

L
a3
Hu‘ux Vi
(g 50mg/ml ﬁ.g_
25mg/mi [ =
enes 12.5mg/ml
C
77}
.m'ﬁ‘m g37 50mg/ml o
25mg/ml %l'ﬁ'
s 12.5mg/ml =
6.25mg/ml =
3.125mg/ml
&3}
B. fragilis 010
50mg/ml -
25me/mi WA=
12.5mg/ml
6.25mg/ml
3.125mg/ml

(SA; Ge-Gal, SG; Ge-Gle, WA; Gw-Gal, WG; Gw-Glc)

202



- S aureus, E. coli Sal. Typhimurium P. aeruginosa, L. monocytogenes, C. perfringens®l| A=
La7F o|HX A B2 FErTudes xete]l BE JIadld =3 dHERE
HolA] gk

- B fragilis®] 73-%-, Gc-Gal-4B15, Ge-Gal-4M13, GC—GIC-4M13, Gw-Gal-4B15, Gw-Gal-4M13
(50 mg/ml)Z Ag A A7} #ZHIY

- TEHHoE HadArt Qe ¥R %L@r-rrw_‘#;éo] 50 mg/mle] FEOA UF AFS
AAste A EAou Sd3 &+t 3= UehA esks. ol Ao A% I

B EAS 5% FREs 39 APIAE 100 mg/ml FE ARE AEIAE

A g3hpaid =52 QI3 Aes Al 2 Fuf mAESY A oY <l

b tHETH(FAE WET; Lb rhanmosus 4B15, Lb gasseri 4M13, &4 WET; Ge-Gal,
Gc-Gle, Gw-Gal, Gw-Glo)# A3 (Z8 23 o8d; FMRP w/ LAB, FMRP w/o
LAB)°] AlEZ AMEEH A

- S aureus= D WA A ] A HEA vnPS of ST FEs WA ¢
. FEFAVE 23EH e TR FIFHHEFMRP w/ LAB)S] 7ol 12 ARt

il

0

7hA AirE Rl o ® AASTL 24 ARt A YR Al S (Ge-Gal-4M13) ol A 12 AIZE
Bot Aldrt 244 SadArE £3Eo] A e TE I EHAFMRP w/o
LAB)2 12 AlZbel] A5 Almellx] Aol AAEHAL 24 ARtel] BE AR A Aol
ThA] Agste] ol Axo] JHaRE Hols 2108 Add (19 48)
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S. aureus

8
E
S5 64
w
(8]
o 4
k)
24
: oh 12h 24h
Positive Control Negative Control (MRP)
104 10+
-~ 4B15 —— Gc-Gal
8+ - 4M13 8 - Gc-Glc
E = = Gw-Gal
5 64 E ¢
Tl > -+ Gw-Glc
o &
o 41 o ]
o o
2 24
0 T r T 0 T T T
oh 12h 24h Oh 12h 24h
FMRP w/ LAB FMRP w/o LAB
10 i
- GcGak4B1s  1° - Go-Gal-4B15
8 -# Gc-Gal-4M13 8] -= Gc-Gal-4M13
E . -+ Gc-Gle-4B15  E . -+ Gc-Gle-4B15
g + Gc-Gle-4M13 E ~+ Go-Gle-4M13
o 4 - Gw-Gal-4B15 5 4 - Gw-Gal-4B15
[¢]
2, o Gw-Gal-4M13 2 , = Gw-Gal-4M13
B Gw-Glc-4B15 -8 Gw-Glc-4B15
0 T T T -4 Gw-Glc-4M13 0 T T T - Gw-Glc-4M13
oh 12h 24h oh 12h 24h

19 48 28E I3l A it S aureus®] AF WY

- E coi®] 735, &4 dlZ(negative control)@} FMRP w/ LABOlA &S A o}
A7 RS Auk wjR oA o] M A e AR FEE U

- FMRP w/o LABZ E. coliZ} 12 AJZtollA LdHF A 8(Ge-Gal-4M13, Gw-Gle-4M13,
Gw-Gal-4B15, Gw-Gal-4M13)°ll A 7] Al Z o2 Holu, BE AR7F 24 A3
AMe Ao AR AAskA stal gAl A ARFETE Hol 5 ARAA E
coiel el o= Fre] FHFEHNE Hole Ao ATE(TH 4-9)

iy
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log CFU/mI

Positive Control

104

E. coli

e

84
E
S5 6
('S
o
o 41
o)
24
0 T T T
Oh 12h 24h
FMRP w/ LAB
104
84
E
S 6
w
(8]
o 41
-
24

T
24h

19 49,

- Sal. Typhimurium
& FARSHAl YERSE
- FMRP w/ LAB9| 7

Oh 12h

-~ 4B15

-- 4M13
E
=]
'S
(%)
(=4
=)

-~ Gc-Gal-4B15
& Gc-Gal-4M13
-~ Gc-Glc-4B15
-+ Gc-Gle-4M13
- Gw-Gal-4B15
- Gw-Gal-4M13
= Gw-Glc-4B15
-4 Gw-Glc-4M13

log CFU/mI

ERSS

35 12 Azbol A T S AN G

24h

MRP (Negative Control)

-~ Gc-Gal
- Gc-Gle
-+ Gw-Gal

-+ Gw-Glc

T T
12h 24h

FMRP w/o LAB

| £

T
Oh

o

-~ Gc-Gal-4B15
- Gc-Gal-4M13
-+ Gc-Glc-4B15
-+ Gc-Glc-4M13
- Gw-Gal-4B15
-~ Gw-Gal-4M13
= Gw-Glc-4B15

Oh 12h 24h

A Bl A Sal Typhimuriune] 2 A Aoz A3+
Gc-Gle-4B15, Ge-Gle-4M13, Gw-Gal-4B15, Gw-Gle-4B1591| 4] 7] A= 315 LAB}

sRlo] fAMRE ZO.2 Mol ol

TolA Al Aol 27 dFUF FAEHTIL 24 Aol A

o e Al Hol BF dhA AR v
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He B

- Gw-Glc-4M13

Sl & E it A% H™

oot # A A AE

c-Gle-4B15= A3 B

24 NZboll= HFEHoR

LAB Ao = Qg o= wdy
- FMRP w/o LABL 12 AlZFlA Ge-Gle-4B15, Ge-Gle-4M13, Gw-Gle-4B155

Al 27 Al
BE N8 27 o

(1% 4-10)



log CFU/mI

Sal. Typhimurium

=

Positive Control

Oh 12h 24h

MRP (Negative Control)

- 4B15 "] - Go-Gal
8 - 4M13 8- = Go-Glo
E E " -+ Gw-Gal
g . -+ Gw-Glc
() (8]
2 4 2
2 2
0 y ; ! 0 . ; .
Oh 12h 24h Oh 12h 24h
FMRP w/ LAB FMRP wio LAB
10+ 10+
-~ Gc-Gal-4B15 -~ Gc-Gal-4B15
8- % Gc-Gal-4M13 8- = Gc-Gal-4M13
E o -+ GcGle4B15  E o -+ Gc-Gle-4B15
E =+ GoGloaMi3 + Go-Glo-4M13
o 4 ~ Gw-Gal4B15 o 4 ~ Gw-Gal4B15
= ] < GuwGa-M13 = ) < Gw-Gal-4M13
& Gw-Glc4B15 & Gw-Glo4B15
0 . : . & Gw-Glo4M13 0 . : . -+ Gw-Glc-4M13
Oh 12h 24h Oh 12h 24h
19 410. 28 FFAl Aol W3 Sal Typhimumium®] A7 HH
- L monacytogenese A B4R Ald e SolA o2 A thET(positive control) ol A
08 AR des Hol1 e, it v adel ddd =E50 nEd i
o] A& At A M FEHAS o Aol AAEE dES IRbFoFE Hol
Hed, & AFoAE L monaytogenes®| 7% AAI7E HA Al Alzbo]l Aol whed
st Es Bl
- & Al 28 L monaoytogeness 1w AA ] A% dE 3 vugs W 54 iz

AN L35 Aol
- FMRP w/ LABOIA &
T2 Aol FAH It

s e

Ge-Gle-4B159) 93l 12 AIZFPRE 24 AIZWHA] 27] i A
E2 A el oz}

O]_Q_O
M HE

TaArt A vHA AE

A FH7A A AHE B

Gw-Gal-4B15, Gw-Gal-4M13, Gw-Glc-4B15, Gw-Glc-4M13¢] A& A a7}

(718 4-11)
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log CFU/mI

log CFU/mI

L. monocytogenes
10+

8 ./’/_‘
E
S 64
[
(8]
o 41
k)
24
0 T ; T
oh 12h 24h
Positive Control MRP (Negative Control)
10+ 10
-e- 4B15 -o- Gc-Gal
8 -& 4M13 8- -# Gc-Gle
E g
64 S 6 -+ Gw-Gal
5 -+ Gw-Glc
44 o 41
k]
2 2
0 r : Y 0 : T .
oh 12h 24h Oh 12h 24h
FMRP w/ LAB FMRP w/o LAB
101 101
-~ Gc-Gal-4B15 -»- Gc-Gal-4B15
84 = Gc-Gal-4M13 8+ = Gc-Gal-4M13
B -+ GeGle4Bl5 £ ¢ -+ Gc-Glc-4B15
] S 6
- Gc-Gle-4M13 3 -+ Gc-Glc-4M13
4 ~ GwGa-4B15 @ 4 - Gw-Gal-4B15
2] & Gw-GaH4M13  ~ | -6~ Gw-Gal-4M13
& Gw-Glc-4B15 & Gw-Glc-4B15
0 -A- Gw-Glc-4M13 0 T A Gw-Glc-4M13
Oh 12h 24h Oh 12h 24h
= 21 o - -
O9 411 2E 39 ide & L nonaytogenes®] A7 dE

C petfringense AR dhxzT)ol el d3s] Aloj7b =HH, Zikto] gle 93
FA (8 iz A AR Fts

T3, ZE FMRP AlZ(FMRP w/, w/o LAB)oll &3 AAo] JA|7} =o FMRPS C
perfringensoll M3t &FEIE otgk FMRP w/ LAB A9 7% LAB9} sj®lo]
ARG Ao & Hol o] LAB AACZ 2%t Aoz dItkE. FMRP w/o LAB A&7}
LAB7} Ql29= &3l FMRP w/ LABS} H|=3%F A4S LAB HEZ QI3 ve
pH, LABY bacteriocin®} 22 &+ HEo|E T HEFAQ 2Hgo] A& ASE AL

(1% 4-12)

207



C. perfringens

8.
E
5 64 S~
[T
[$]
o 47
k]
24
0 T T T
oh 12h 24h
Positive Control MRP (Negative Control)
10+ 10+
-o- 4B15 -~ Gc-Gal
8 -- 4M13 8 & Gc-Gle
£ . E . -+ Gw-Gal
E E -+ Gw-Glc
° 4 p
g g
24 24
0 . S » 0 . . .
Oh 12h 24h Oh 12h 24h
FMRP w/ LAB FMRP w/o LAB
10 10+
-+ Gc-Gal-4B15 - Go-Gal-4B15
8- - Gc-Gal-4M13 8 -& Gc-Gal-4M13
E o -+ GcGle4B15  E -+ Gc-Glc-4B15
E ~+ Go-Gle-4M13 g &1 -+ Gc-Glo4M13
2 4 - Gw-Gal-4B15 o, 4 - Gw-Gal-4B15
= o GwGaH-4Mi3 = N o Gw-Gal4M13
& Gw-Glc-4B15 & Gw-Glc4B15
0 . } : -4 Gw-Gle-4M13 0- A Gw-Gle-4M13
Oh 12h 24h Oh 12h 24h
I3 412 &8 Z3faddde g C perfringensd] A3 8
e - -
B fragilise A Q93 C pefringens$t PIRI7IAE A4kt osiA AAEHH, =

FMRP A &(FMRP w/, w/o LAB)°l 2|8 A7} Hof d&do] vl Atts}sl
B. fragilis =3+ FMRP w/ LAB Al52] 7% LABS} #§lo] FASE Ao Hol o
LAB Ao = I3k Ao 2 Adg(T1E 4-13)

(o i

—_—
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B. fragilis

84
E —
S 64
(™
(%)
o 4
o
24
0 T T T
Oh 12h 24h
Positive Control
10+ MRP (Negative Control)
- 4B15 10
84 = 4M13 -~ Gc-Gal
E 8 -# Gc-Gle
S5 6 £ - Gw-Gal
™ 5 6
() b -+ Gw-Glc
o 41 o 4
2 8
21 2
0 T T T 0 T T T
Oh 12h 24h Oh 12h 24h
FMRP w/ LAB FMRP w/o LAB
10 10
-~ Gc-Gal-4B15 -~ Gc-Gal-4B15
8 - Gc-Gal-4M13 84 - Gc-Gal-4M13
E -+ Gc-Glc-4B15 E -+ Gc-Glc-4B15
S 6 S 6
t -+ Gc-Gle-4M13 3 -+ Gc-Glc4M13
2 44 - Gw-Gal-4B15 2 44 - Gw-Gal-4B15
- 2] -~ Gw-Gal-4M13 - 24 - Gw-Gal-4M13
= Gw-Glc-4B15 = Gw-Glc-4B15
0 T . ; A Gw-Glc-4M1 0 T T T -4 Gw-Glc-4M13
oh 12h 24h W-Gle4M3 oh 12h 24h

O 413, 2 ISR g B fragilise] A7 HH

- P aerugincsa= WH-E2] FMRP A E(FMRP w/, w/o LAB)ol|l 2J3] A7} =of &+
gAdo] dota A AS. P aauginesa= LABO| 934 JA=™, FMRP w/ LAB

NE ZF Y37 LABS 3jElo] A3 Ao ® Hol o]= LAB Ao Qg How
BHE. Ge-Gal-4B159} Ge-Gle-4M13S LAB7}F 1S wl &3= Ho|xv LAB #A7}
QS e FFEHE BolA &%om, Gw-Gal-4M13, Gw-Gle-4M13S LAB H5-l
FaRe] FHEAES Holx ke, W] Ge-Gal-4M13, Gw-Gal-4B15% LAB7} 9l
<= W P aeruginsas AAPAR LABZF 1= o) 238 E3E EHAs. ol Al
Aol LABZE Ao JTFs FU7|= AT IE #AZFE Y tAEA o3

2]
ME Fd= Be 2= AEHE (IH 414
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P. aeruginosa

] /—4.
E
2 6 —=— P aeruginosa
o
o 4
k)
24
c L v
oh 12h 24h
Positive control MRP (Negative Control)
10- 10-
—a—4B15
8 ——4M13 8-
— - —a— Gc-Gal
g o £ 6 —— Gc-Gle
S S —— Gw-Gal
4 H o4 4 —e— Gw-Glc
24 2.4
0 T T L 0 T T T
oh 12h 24h oOh 12h 24h
FMRP w/ LAB FMRP w/o LAB
10+ 101
—a— Gc-Gal-4B15 —&— Gc-Gal-4B15
8- —— Gc-Gal-4M13 84 —— Gc-Gal-4M13
= —¥— Gc-Gle-4B15 T —— Gc-Gle-4B15
5 61 ——Gc-Glc-4M13 S 6 ——Gc-Glc-4M13
& —e— Gw-Gal-4B15 S —e— Gw-Gal-4B15
2 -=—Gw-Ga-4M13 2 4 - Gw-Gak4M13
T, —— Gw-Glc-4B15 R —— Gw-Glc-4B15
—7— Gw-Glc-4M13 —— Gw-Glc-4M13
¢ oh 12h 24h o oh 12h 24h
I8 414 28 I3Adel 3k P aeruginesa®l A% ™
@ AE8Ho=E, 27| ¥t vlasty z7] #5¢ FAREAY o5kl A& ARt
UAe Aoq AAPe o, B Fa oo o5 Aol AAEHE +& C
peafringens®t B fragiliso|™, FEH 0w g gEfaiido] Sal Typhimuriuns} L
monacytagenes, P. aeruginasa®| 384 < 7H %‘@Z‘iii, g gahpdo] di
APPY AT D FAAT Sf PoATel the GBS e e FAY S
UM
@ WE G G 3 B AREGCGledBl5)] FFBY 574
) B 19 415 28 G3hRaild AAFE AR =29 4 Ao AR dES vE

2 o

& AAFT FT AAFNA Al S BF JAlste AL Flsiols. A

210



NAFANNE P aeuginesa’t 12, 24 AZF BFolA A4o] 1 log CFU/ml ©|3t= %+
Zdte] oA &Iyl 2 AoR wUEgom, 24 AA B faglisth  Sal
Typhinurium P, aeruginosa’t 0 A1ZF ti¥] 1 log CFU/ml o]’ ZHAstds. &2 AlA|
FollAe BE Ao A JAHAS. 53] 24 AlME L monacytogeness A
9Jstal 25 0 log CFU/mIZ A HA=. ol AAFS T2 A= §F 22383

0
7] WEe] 2o BESE 4E Aol BU AAF] FFHUL AR ARH

A
(A) 10
8- —&—B. fragilis
I —— C. perfringens
E 6+ —— P. aeruginosa
3) —e— Sal. Typhimurium
2 4 —e—[. monocytogenes
2
0 T T T
Oh 12h 24h
(B8)

10+
—=— B. fragilis

8- —— C. perfringens
—— P. aeruginosa
—e— Sal. Typhimurium
—e—[. monocytogenes

6+

4

log CFU/ml

2

oh 12h 24h

29 415 wE FR4RuE AAE =29 U AFC patiingens B fagilis Sal

Typhimurium, L monocytogenes, P. aeruginasa)®] 37 W&

(A) 44, (B) B ANAE

(b 2E IR ES JUh fAFe] degd Ed 9 Asdd 24
D A =(pH) 34
- THFE £814121 100 mg/mle] AFE 370ColA 0, 12, 24 AlZE w3t F pH =74
712 pHE =43 Algtel W& pHe W3l b3 13 4169 25
- WAoo g 7y ¢ pHE LABZF 7H wom o] Zilto] vkl wet f7]4tko]
e 232 Asd 8 S AXA & MRP A E7F 7HE £& pHE YEH

3 9)S. FMRP w/ LABolE #A7F Eolglel FMRP w/o LAB Rt} @& pHE U
bl (¥ 4-16)
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Positive Control (LAB)

Negative control (MRP)

-e 4B15 -~ Gc-Gal
Avg (24h) : 3.84 - a3 o l% - GoGle
& — -+ Gw-Gal
I s -+ Gw-Gle
%s 5
4
4 Avg (24h) : 6.02
3 T . .
3 T T T Oh 12h 24h
oh 12h 24h
FMRP w/ LAB FMRP wio LAB
71 71
> Gc-Gal-4B15 - Gc-Gal-4B15

g I ———
R
o %

- Gc-Gal-4M13 64
-+ Gc-Glc-4B15
-+ Gc-Gle-4M13
- Gw-Gal-4B15
-©- Gw-Gal-4M13 41
= Gw-Glc-4B15

- Ge-Gal-4M13
-+ Gc-Glc-4815
¥ Gc-Gle-4M13
-+ Gw-Gal-4B15
-©- Gw-Gal-4M13
- Gw-Glc-4B15

==

Oh 12h 24h

- oRA

o=

A 9 PIAA

- Wb, FEAe] 84 3 dllddl= pH ol vE 714

@ Irom chelation assay&

ot 2 o] gt A o] Iron chelation ZH-go] YUolo] He=x By s) 4

oA Aol A FH A
ol A Aol AlFHo] pHe IS T =
- FMRP w/ LABoIA pH 5

-& Gw-Glc-4M13

T T T A Gw-Glc-4M13
Ch 12h 24h

19 416. A3 wE pHO| W3}

olstel

= Aoz ATy

o1 g% G 7% B

< 2183} Iron chelation activity= Th+

212

%S L monacytogeness A3 YA Al

% o] o
PIN=

= 449} o] ZAHUL

ok A]

[¢]

IS0l EAY o2 AR

o

Gc-Gle-4B15,  Ge-Gle-4M13,  Gw-Gal-4B15,
Gw-Glc-4B157} Sal. Typhimurium, L monocytogenes, C. perfringens, B. fragilis®ll <
d& ZEAE pH 5 ©]3k] Ge-Gal-4B15& 919] Aol Aol @aFs mXA| &3k

- X3 FMRP w/o LAB2| 7%, L monaytogenes®] 7S Alss
Gw-Gal-4M13, Gw-Glc-4B15, Gw-Glc-4M13+= pH 5 ol/dolm@ M2 Aol pH7F

Gw-Gal-4B15,



¥ 4-4. Iron chelation activity

h= Iron chelation activity (%)
Ge-Gal 84.81
Gc-Gle 96.84
MRP

Gw-Gal O.R.

Gw-Glc 17.71
Gc-Gal-4B15 12.03
Gc-Gal-4M13 93.04
Gc-Glc-4B15 OR.
Gc-Glc-4M13 OR.

FMRP w/ LAB
Gw-Gal-4B15 OR.
Gw-Gal-4M13 OR.
Gw-Glc-4B15 OR.
Gw-Glc-4M13 13.29
Gc-Gal-4B15 43.04
Gc-Gal-4M13 O
Gce-Glc-4B15 O.R.
Gce-Glc-4M13 40.51
FMRP w/o LAB

Gw-Gal-4B15 7.59
Gw-Gal-4M13 24.68
Gw-Glc-4B15 5.70
Gw-Glc-4M13 5.70

(OR.; Out of Range)

- olE Aol A dd A Adet wude u #dEAo] glees & E
4-17). Tron chelation activity”} =55 Aol AHE 7Hsdk A o] o] ZHAste] Al

o] Aol AdAHEE Fre Hojok sHAIRE o] wWinld BAVF HHIA F=

rO
ol
8
o
.

[E. colil
MRP
mi12h %2dh  Riron Chelation FMRP W/ LAB _ FMRP W/O LAB
(log CEU/mi) | 1 wfzh “zdh lonthelaton ®12h #24h Xlron Chelation
10
140
8
8 120
100
6 7 ° 7
80 .
a 7
4 50 ]
A
w0 , B
2
20
. B
o B A1 e "
GC-  GC- GW- GW- »

GAL GLC GAL GLC o o
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[S. aureus]

m12h
(log CFU/ml)
10
&
6
4
2
0 Z3
GC-
GAL

M
#24h

%

GC-
GLC

P
€ Iron Chelation

i

(%)
140

120
100
80

&\ 0

GW- GW-
GAL GLC

[L. monocytogenes)

MRP
®Wi2h #%24h  Xiron Chelation
{log CFU/mi) (%)
10
140
g 120
% 100
6
g0
4 60
40
2
20
0 - % g
GW- GW-
GAL GLC
[Sal. Typhimurium]
MRP
m12h =24h Xiron Chelation
(log CFU/ml) %)
10
140
8 120
100
b
80
4 &0
40
2
20
o i 0
GC-GAL GC-GLC GW-GAL GW-GLC

FMRP W/ LAB
m12h  %28h  XlronChelation

FMRP W/ LAB

m12h  #24h  Xliron Chelation

FMRP W/ LAB

7Z

m1iZh %24h ¥iron Chelation
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FMRP W/O LAB
mi2h %24h  Xiron Chelation

FMRP W/O LAB

®m12h #24h Xiron Chelation

FMRP W/O LAB

wi2h #%24h Xlron Chelation




[C. perfringens)

(log CFU/ml)
10

[B. fragilis)

MRP FMRP W/ LAB FMRP W/O LAB
®12h 2 24h X lIron Chelation = 5
m12h = 24h RironChelation ®12h #324h X iron Chelation
(%)
10 10
140 140 140
% 100 120
. 100 100
3
80 80
el a 50
40 i
2
20 r 5
4 0 s B~k
CGW-GALGW-GLC - o o - - o 5, »
P A A
~d ~ 3 g o ‘g L5
o [P & o & &
& & A S &
FMRP W/ LAB FMRP W/O LAB

(log CFU/ml)
10

m1zh %24h X iron Chelation ®m12h %24h Riron Chelation m12h %24h X lran Chelation

80
&0
40

20

[P. aeruginosal

MRP FMRP W/ LAB FMRP W/O LAB
m1%h #24h % Iron Chelation ; :
W12h #24h Xiron Chelation m12h %24h Xiron Chelation
{log CFU/ml) (%)
10 . 10
% 2| .7 w 7 %

8 ' 120 §

100
6 6

80

7

4 60 4

a0
2 2

20
0 % % 9 o 71 L %

GC-GAL GC-GLC GW-GALGW-GLC o > » > » > 3 >
;Q\ }‘r\ 'b"\ ‘ b.‘r'\ 17\' “I\" }%\ b"‘:
o ol LB"L & Gy o & o
o & 4 o & & o o

a9 417. AT A& iron chelation activity®]| &34

(%; Iron chelation activity(%), l; 12 A1zt A1 2] Al (log CFU/ml), ©; 24 AlZkol| A9

A4 (log CFU/ml))

9HE 4Tl AEMRP)O] AE o] £42 O EN FFBHL Uehisa 89
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24 AT AT F 9§23 AR ARAA 0 AT Hade o 27159

(V) L. monacytogenes (W) C petringens

0.150+

0.1004

0.050

Absorbance (nm)

LeLakage Oft Protein Leakage of Protein
(L. monocytogenes) (C. perfringens)

Oh

. 24h

0.040+ oh

I 24h

0.020+

Absorbance (nm)

0.000

0.000

Gw-Glc-4B15 4
o —
Gu-Glo-4M13 —

Gw-Gal-4B15 -
Gw-Gal-4M13
Gw-Glc-4B15
Gw-Glc-4M13 <
Gw-Gal-4B15 4
Gw-Gal-4M13

(Y) B. fragilis (2h) P. acruginasa

0.050+

o
2
<

0.030+

0.020+

Absorbance (nm)

0.010+

Leakage of Protein
(B. fragilis)

Oh
. 24h

0.000:

@ FACS(Fluorescence-activated cell sorting) S4= 3 A

Gw-Gal-4B15 4
Gw-Gal-4M13 4
Gw-Glc-4B15 4
Gw-Glc-4M13 4

J9 418 ¥E I =E F 9l /5%

- AlEoto] £ArEW Plo) F4o] Folde] W 1zl eg&ow oEaAl .
| Lt

monacytogenes®t C perfringens®] 7% 45 FMRP Al ol 4 PBS
HZHT FMRPO| =EAZ] o] 227t LEHoR A9-H Qlo] Az &)
VR T AL AR . olol|l Wl B fragilis®t P acruginosa®] 735 139 o]-F0]
UEHA] o Alzete] &4o] dntal 3dd o (L H 4-19)

216



13 4-19. FMRPY =3 Al#9 FACS &4

Gw-Gal4B15

Gw-Gal-4M13

Gw-Glc-4B15

Gw-Glc4M13

L. monocytogenes

(1) PBS + LM

(1) PBS + LM

FMRPE-PBS + LM

(1) PBS + LM

FMRP7-PBS + LM

(1) PBS + LM

FMRPE-PBS + LM

(LM)
(2) Gw-Gal4B15 | (2) Gw-Gal-4M13 | (2) Gw-Glc4B15 | (2) Gw-Glc-4M13
+ LM + LM + LM + LM
(1) PBS + BF (1) PBS + BF (1) PBS + BF (1) PBS + BF
- i
B. fragilis ~
(BF)

(2) Gw-Gal-4B15
+ BF

FMRP5-|

Count
1

(2) Gw-Gal-4M13
+ BF

FMRPE-FMRP 6 + BF
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(2) Gw-Glc-4B15
+ BF

FMRP7-FMRP 7 + BF

(2) Gw-Glc-4M13
+ BF

FMRP8-FMRP & + BF




C. perfringens
(CP)

(1) PBS + CP

FMRP5-PBS + CP ()

(2) Gw-Gal-4B15
+ CP

FMRPS-FMRP5+CP.

(1) PBS + CP

FMRPE-PBS+CP (negative)

(1) PBS + CP

FMRP7-PBS + CP (negative)

(1) PBS + CP

FMRPE-PES + CP (negative)

(2) Gw-Gal-4M13
+ CP

FMRPE-FMRP 6 + CP

(2) Gw-Glc-4B15
+ CP

FMRP7-FMRP 7 + CP.

i

(2) Gw-Glc-4M13
+ CP

FMRPS-FMRP 8 +CP.

P1
199%

P. aeruginosa
(PA)

(1) PBS + PA

FMRP5-PES + PA

10 0
PE-A

(1) PBS + PA

FMRP7-PBS + PA

0 Ity
PEA

2) Gw-Gal-4B15
+ PA

FMRPS FMRPS+PA

2) Gw-Glc-4B15
+ PA

FMRP7-FMRP 7 + PA

4

Fejst w4

- 919l A% SR AgelA Wi Esbh AW FMRPSE i Aol oisl ARse e,
ANE AL L nmonaytogeness= FMRP w/o LAB2] Gw-Gal-4B15, Gw-Gal-4M13,
Gw-Glc-4B15, Gw-Glc-4M13°0. % 3} 0™, B fragilis?t C perfringens= FMRP w/,
w/o LAB EE ASEE AMAHSSS. P aeruginosa= FMRP w/ LAB A& %
Ge-Gal-4B15, Gce-Gle-4B15, Ge-Glc-4M13, Gw-Glc-4B152F FMRP w/o LAB A& Z

Ge-Gal-4M13, Ge-Gle-4B15, Gw-Gal-4B15, Gw-Glc-4B155 A3t £43te] 24

(® Field emission scanning electron microscopy(FE-SEM)E ©]-&-%F

218



- uﬂx] l HiFAI L Ml | ﬂg]"rr‘ﬂ'“ S Z71sl) M ENZ Al FESSEMO.E 7}

Aol Wi Fe 7AF L monocytogenes®] A7t @AB] BARE, HA| v o 2

WAL Hbste] wFe A 2L wgolA IS o Y AH & AA
Y 419). =% 9 4199 7L Gw-Gal4B15 AR5 BEIS uw Fe st

F29) L monacytogenes(0.5~2 m) 2t 71 FEjd16 um)E BY. olE AT

317 wZol o Aog Algd

-C }Hﬁmgmsfl] 7% MRPIA Zoleo] ¥strt vehd o] Bojuf Alde] Azt #y
S BEAHA LU AHOZ FMRP AlEoA Azt MEe AR 5 AL
B. fragilis =3+ Ao Aol W3yt Fregon Ay =3 Fe] wsE #F
& F AN Aeo] Wshs A8 EA(pH 5 ©E ~Ed 84 Z
e

7}. L monocytogenes FE-SEM 2 3}

L. monacytogenes Gw-Gal

< FMRP w/ LAB >
Gw-Gal-4B15 Gw-Gal-4M13 Gw-Glc-4B15

Gw-Glc-4M13

2
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Y. B fragilis FE-SEM 23}
B. fragilis

Gw-Gal Gw-Glc

< FMRP w/ LAB >
Ge-Gal-4B15 Ge-Gal-4M13

< FMRP w/o LAB >
Gc-Gal-4B15 Ge-Gal-4M13 Gc-Glc-4B15 Gc-Gle-4M13

Gw-Gal-4B15 Gw-Gal-4M13 Gw-Glc-4B15 Gw-Glc-4M13
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< FMRP w/ LAB >
Gce-Gal-4B15

Gw-Gal-4B15 Gw-Gal-4M13 Gw-Glc-4B15 Gw-Glc-4M13
< FMRP w/o LAB >
Ge-Gal-4B15 Ge-Gal-4M13 Ge-Glc-4B15 Gc-Gle-4M13

Gw-Gal-4B15 Gw-Gal-4M13 Gw-Glc-4B15 Gw-Glc-4M13
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2}, P. aeruginasa FE-SEM A3}

P. aeruginosa

Gce-CGlce Gw-Gal Gw-Glc

< FMRP w/ LAB >

Ge-Gal-4B15 Ge-Glc-4M13 Gw-Glc-4B15

< FMRP w/o LAB >
Gw-Gal-4B15 Gw-Glc-4B15

19 420. FESSEME ©] 43 3+ FMRPo| i3 A7 FHEd A7

222



EEd A AW

A Al Aol =

(1) 248 W&
Oh wE Geauud 34 fAE T SERD ) APUY AT Aol &3 2 /A
B AT AE AN Z3 A3 B AAUZE 79
D vk T B ASEY
AW AL AEel Z1AY 2w el gk 5 730 C57BL/6 B15-
28 T3] APl AL
- g ARG AFE 24 F OF T AF Aot Had HES 7 RS A
3 F, UMD Rof F @ AT 34 vhel¥ ARIUS(E 45). HY FEA
12A7F A0 8 Hebs 2EFAI, &% 20~230C, F5 40~60%F FABHAS. B
ol gEzTl(Altromin)ol 4 44k A
18] 2ANAE
E 45 B APAAG AT Ao 23t R ZAA F9 AN 59 H4F IF
Group Treatment n
Control PBS 3
SA S. aureus 3
BF B fragilis 2
cp C. perfringens 6
SA + FMRP 5. aureus + HE TR it FAF 5
BF + FMRP B. fragilis + '¢q R I FAF 7
CP + FMRP C pefringens + & S i FAlF 4

* 5. aureus : 8~9 Log CFU/ml

* B fragilis : 8 Log CFU/ml

* C perfringens : 8 Log CFU/ml
FLE PGFUR - FAE

@ W APUY A7 9 OBE FeFT o
@ ANE FAe Az

- S aureus NIBTN AZF: S aureus ATCCI3565, S, aureus ATCC14458, S aureus

ATCC23235, S. aureus ATCC27664, S. aureus NCCP10826= 717+ 10 ml9] tryptic soy
broth(TSB)oll A 370C, 24 A%k ¥l¥ek &, T4l A2 10 ml TSBell 370C, 24 A3t Hj
& g (1912xg, 10 &, 40Q)3}to] F&2

P R

= S © =]
ET A< ‘?“ ‘E]_/}:ITL‘

< conical tube©l|
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phosphate buffer solution(PBS)= 2 3] A& & HF pellets 1 ml® PBSE & 3}s}
o o] ANPTAOE AESIAS

- B. fragilis N@T8e] A Z: B fragilis ATCC43858, B fragilis ATCC43859, B. fragilis
ATCC43860= 27+ 10 ml®] BHI brotholl Al gas pack¥} &7 370Col A 48 AlZF 7]
¥t 3, wjgA-E oAl AlZ2 10 mle] BHI brotholl gas pack® 37l 370Cel| 4] 48
AIZE @71e) e

- C peafringens N@dK] Ax: C pefringens NCCP10846, C perfringens NCCP10858,
C perfringens NCCP10347, C perfringens NCCP15911, C perfringens NCCP15912, C
perfringens NCCP10970= ZH2F 10 ml®] cook meat medium (CMM)olA] gas pack
(AnaeroGen, Oxiod, UK)¥} 37| 370Col A 24 AIZF F7|djefet &, vjlgd 1 ml< 9
ml2] Brain Heart Infusion (BHI) broth®ll gas pack¥} &7 370Col A 24 Azt 7] uf
&k B YA S conical tubeo] ZHZ} 3 strain® 412 & A EF (1,912xg, 10 &, 400)
ste] 15 mlo] PBSE =9 o]& tAl 45 oAl ¥4 22 ¥ HF pellet= 1 ml
PBSE =] o]& AT H oz ARRSIAE. WiF < conical tubedl] E5F 42 5
A82)(1912xg, 10 &, 40Q)3t] F#F2] PBSE 2 3] A& F HF pellets 1 ml<

PBSE 3o} ol& A3 #9o2 AEaEe

!

W FE FEFaNd Ax FEg FEHande 2xdz dFE T AdEs
Gc-Glc-4B152 AASHA . 22Ad S A A 24 Aol wel &8 oz

100 mg/mle] F=& A|z3te] 7

@& 1 FIHY <37 F 6 FHO

i
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I
i o
o ;:‘4 —1011
S
T o0
B{j Z*S OE 1
o= M ox M do
S o
A L =
d
'ij il =
(2 oft
o fﬁ‘ o
T
o 4o
=
Ay
lo
—1[“ ol'
X
o &
o%, ?;l
¥ -«
ot
rO
QL
N
do
:cl>l_r‘l
N
e

)
ye
N
X
o
i
rlot
R
=]
o
1%

I
TN
&
>
o)
=
)
o,
e

iﬂ N

QL
N
do
)
Y
o
jus}
)
2
Moo

(R
ko{n
ol
ot
o
z
=
i
Ho
o
Y
HH rlo

lo 4
f

=

2

ih)

o

e

~
~

224



5l Western

Z
>
+
&)
o
ft
S
X
o
)
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o
#
e
~
Q
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N
M
2
rlo
i)
o
rf
=
i
o
i
)

- @9 23 £ serum sep clot activator tube®] FIiL 204 30 A 1 AZE HH|

<, YAEE (5,000 rpm, 10 &, 40C)3t] A Lof o5 Ef EA ol A&t

© =2 &4
b g2 71AA Age] BARF FAS fs 292E WHES ol 8sto] =LA
< AAS =
- 2 AAE % AAe uF 23S A, 95, gete o), ubd 5 gil
A =AY R8s AA AZskH, Hematoxylin & Fosin |A1& AAstaL, 3k &
17 (Olympus BX53, Japan)< ©]-83to 22 W ez WHals #2359+
2 47 A%
7h Ph2= E¥E 3 AW AR Al o5 &<
O 2E i i fFAF S8 T3l B ALE AT Ao E3E st
A kg2 BHE o] g3t AU AL AT 2HIE SAASFAST(E 4-6)
@ S aureus®] 7% # FoITd FA+IE FHoid FoT I AR FES EA
. AT AR 77 A A, BHANA S awreus7t HE BEHEH A o5 oA
He e Tl 2E FIraAe] A3 £ Al S aureus A 7Fs 30l s
Q@ B fragilise xS AT 7o T, dA+LE AR FoToA v
TEOE THe 4T Ae FMEE I8Y 675 FE wd+Ta gEkgund F
ATNA B fragilis®] TR E7F AAF At A7IXY T A B fragilis AA 7hs/d ol
A=
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F 46, 2 EHE T8 B ABLA AlE I (log CFUEK) &<

(mean*SD)
week
1 2 3 4 5 6 7
Con(SA) - - - - - - -
Con(BF) 2.8+0.2 - - - 2.2+0.0 - -
Con(CP) - 6.310.2 - 1.9+0.0 5.3+£0.0 7.3+0.0 -
SA - 5.2%0.0 4.2+0.1 3.0£0.3 3.4+0.1 3.1+0.2 6.6£0.0
BF 2.0£2.0 2.6%0.1 3.5+0.2 3.1+0.3 2.2+0.1 2.4+0.1 -
CP - 6.1+0.1 6.8+0.3 4.6+0.3 5.9+0.2 3.5£0.1 3.7+0.4
SA+FMRP - 5.7+0.3 4.8+0.1 3.0£0.2 2.9+0.5 3.5£0.0 -
BF+FMRP - 2.6+0.1 3.4+0.1 3.8+0.2 2.3%0.1 1.3£0.5 1.1+0.5
CP+FMRP 1.1£0.6 6.1£0.1 6.9+0.2 5.9+0.3 5.0£0.2 5.5+0.2 4.0+0.3

* Al 7 SAEHA S
Con: control (PBS); SA: S aureus BF: B fragilis CP: C perfringens SA+FMRP; S, aureust'tE Sshfohulz;
BF+FMRP: B. fragilistt & B3 d; CP+FMRP: C perfringenst'd & G382
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¥ 47. PBS ¥ AU AWAAR A, Ald+2E Fedid 5o npe2o] EGFH AR
(mean+SD)
5A(g) Z 0] (cm)

Az 4 H] 7+ 2% o7
Con 24.10+0.56 1.06+0.03 0.06+0.01 34.23+1.66 8.27+4.14
SA 23.93+0.06 1.05+0.05 0.06+0.01 33.40+0.78 5.13+1.35
BF 23.30+1.13 1.07+0.04 0.06+0.01 33.65+0.49 5.60+0.85
CP 24.17+0.83 1.04+0.07 0.06+0.01 33.35+2.60 5.55+1.05
SA+FMRP 24.24+1.27 1.060.06 0.05+0.01 32.84+2.73 6.18+1.42
BF+FMRP 24.64+0.81 1.08+0.08 0.06+0.00 29.57+2.62 5.86+1.11
CP+FMRP 23.75+0.47 0.99+0.01 0.05+0.01 32.63+0.48 5.63+0.25

Con: control (PBS); SA: S. aureus, BF: B. fragilis CP: C perfringens, SA+FMRP; S. aurcust’# 8 &3
W, BF+FMRP: B. fragilist¥ € G398, CP+FMRP: C perfringenst& 5 38

(th 7144 A2 A3k 24
O AL Al Zdhel WE mhe2=olA o] 7IAA A dAS & 5 #d wWAYE
Be flstd 2%, 31 H A A 2 A ARXE mRNA FF22 £4& %
@ A ZAA dF T vlF Afo]E7FRIS E TNF-a, IFN-y, 1L-13, IL-6, 1L-10, IL-11,
iNOS, td<¢t AFEE+ B-catenin, Cyclin D1, COX-2, E-cadherin, APC, =3} X &=
(CAT) (SOD),
peroxidase activity (GPx), tight junction protein ¥#3jA] TJP, Claudin-3, Occludin,
ZO1€ BAIHIY 4.21)

-galactosidase, catalase activity, superoxide dismutase glutathione

)

- A% xA A& pro-inflammatory®}  anti-inflammatory  A|EE A% A,
perfringens Tl A GFo] WA A& FARAT, C perfringenst T FIFT
A EA oA dZo] 743 Ao g Hol Ar7te] vrE galsuilEd Eoyl ol
o] AU C patringens] °I3 ASH-EE

Fask A 4 A, C Perﬁmg =7 U8 C perfingenstiE FokE

oA sl B faRe] w@ol
perfringnes®ll tiste] @4tst e = oz Ay

dbE gEledma e Ed RE A2 A 2o FAL oAEtE Aow dEA

APC gene®] #do] U APAY Al FoJiol vIste] EA UEld(Zhang et al,

%

il

v =

1
ot

1

O

2017). =3 A &2 |5 2 A Edo] FUlkske COX-2¢] 4, AW A8 dAd
Aol ofs ddFol ket Ta FEFEHd Fo & BE FolA TEFe]
43l 5(Wang and DuBois, 2010). @zhx A7 ZZ oA @Ha gstgado] C

227



perfringensell T3l & HA A & ThsAdo]l . WHH, B-catenin, Cyclin D1,
Cadherine ©]¢} 22 AFF& HolA F&

- Tight junction protein¥} ##3ste, TIPS AH}E Tl wol| TP &4e o7y &
g Berdo] ol A s AATE FAsSE. Caudin3= #=3sH ®
dHe= A5 TS 2 I FdH A Aoz AU & AFoNA S aureus,

pefringens T 7oA S7FsIR oW, C perfringenstd & W3l Foj ol A

ZT =2 3l C pertringens’t
8 gegadmdoe] C pafringenss AASHY 1

7 FErdide) Fo= AUl S aureusSt B
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Relative expression

0.5

0.0

9y 24
Con: control (PBS); SA: S. aureus, BF: B. fragilis CP: C perfringens, SA+FMRP;

S. aureust . F8H A9 A, BF+FMRP: B fragilistd 8 @S-8 d; CP+FMRP: C

perfringenst# & F3hoh A

@ HoA 9T T Ale]EFRJISZ TNF-q, IFN-y, IL-18, IL-6, IL-10, IL-11, apoptosis}

#d¥ HMGB1, &4kst 2 =3 A %EZ CAT, SOD, tight junction protein¥} 3}
TJP, Occludin, Claudin-1-& #4313 4-22)
- 5 ARoA Ao g Aol dxd din] W IdSs Holal glon, wa o

F-aamz B Foa 9= AF F IL-1B, IL-6, IL-11, HMGB1Y 74 AEFS e
Us @38 Fslfade] Bo= HolA 95 st rsAdol IS

<>l

- Tight junction protein A%E &3 U 7‘%‘3%"3 Aol RS F  blood-brain

barrier®| tight junction protein®] £4& do7|H HE G-HFi g2 oo tigh &
3} &35 HolA Yt AT, Claudin-19] 7% B fragilis?t C perfringens°ll 2] 3l
SAHEAN oY BE FERrEade FAdle W AEHE As #dsds. 539, B

fragilist'd E FIFENE BT txa FEoR IEHE AS T8 ZUIkbe
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a9 42 A APUR AF D AFHLE GEADN Fol nhexs Ho)HY faA L
CR
Con: control (PBS); SA: S. aureus; BF: B fragilis CP: C perfringens
SA+FMRP; S. aureust’Td 3T A, BF+FMRP: B fragilist' ¥ & 33l d;
CP+FMRP: C perfringenst# & 33hfoha 2

@ ZHAA = TH Alo|EFFI S E TNF-q, IFN-y, IL-1B, IL-6, iNOS, =3} A|EZ CAT,
SOD, tumor marker®} &3t COX-2E& EATH(IH 4-23)

- 95 AR 23 AR BT A9F o R dETo] tERTEY FARIAY W FES
Hol A AMAA A3 EMRPo| of& 1heo] &4 4FehE ~Ef s YERR

Fee FAAsA=
- BE ATl 2T fAEAY I oJskE COX-27F TEEO M dF B

|
tumor FA0l A AWMU AFol FFS AN B AW VI FEfEN
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< 3 BEAYES v S aureust'TEF 3
2 BEoo COX2 AZE7 A uzt

i

T B fragilistdE ST
e doe] FlolA dF H

ug
E =
tumor F4 &3} 7HsAdol =
(A) 95 A%
TNF-o IFN-y IL-1B
1.0 2.0 1.0 4
0.8 0.8 4
§ 5 15 E
g 0.6 E ﬁ 0.6
F % 10 H
% 0.4 2 g 0.4 4
g . z
m ) ﬂ n: . ’J_‘ m - ’J_‘ |_L‘ ﬂ ﬂ
0.0 0.0 > : . : 0.0 T T ’_T_‘ T
Con  SA  BF CP SA+F BF+F CP+F Con  SA BF CP SAT BF+F CPeF Con SA BF CP SA+F BFsf CP+f
IL-6 iNOS
20 1.0
e 15 e
‘g- 1.0 % 0.5
2 2
£ £
& g5 ﬂ ﬂ & ’j“ ﬂ
0.0 0.0 T T T . ’_L‘ T
Con SA BF CP  SA+F BF+F CP+F Con SA BF CP  SA+F BF+ CP+F
(B) =3} A& O &3l A%
CAT SOD COX-2
15 1.5 1.5
g 1.0 g 1.0 -g 1.0
= s ﬂ ﬂ 5 s ﬂ H .
[ © &
0.0 0.0 0.0 . ; ‘ ﬂ H
BF  CP  SAF BF+F CP+F Con SA BF CP SA+F BF+F CP+F Con SA BF CP SA+F BF+E CP+F
O 423 FY XA A D AlF+dE gs-did Fo vl JHA e f312 ¢d
24
Con: control (PBS); SA: S. aureus, BF: B. fragilis CP: C perfringens, SAYFMRP; S. aureust'd &

Fe-Ftl ™, BF+FMRP: B. fragilistd &5 8-+ 2, CP+FMRP: C
perfringenst# & FSHoh A
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® PGER2& Zz2etadd AlFe AZEAzH TES AT dFitsol T #1t of
Yzl 2ol Sle AlZE F4ste "gAI=Rle] A3
v 71" o2 Z-83H(Nakanishi and Rosenberg, 2013)(Z1H 4-24)

- A% Ao PGE2 ¥4 A, C pafringens T2 PGE2 ©hld o] wdo] Tz
T, S. aureus, B fragilis T ¥l £ ZCSE Hol, C pafringense A7 ol A
BT S ST Zom AREH 2HE gelFudid s A RS W 95
o}a

3} 7Hsdel A=

PGE

expression level

1 4
0 T T T
Con SA BF

I3 424 ) AYLA AT Fo E Ag+ds FERaid 5o e AR A Y]
PGE2 &4

CP SA+F BF+F CP+F

Con: control (PBS); SA: S. aureus, BF: B. fragilis CP: C perfringens, SA+FMRP; S. aurcust™ &
et A, BF+FMRP: B fragilist'd 8 2309 A, CP+FMRP: C
perfringenst'd & s A
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Con: control (PBS); SA: S. aureus, BF: B. fragilis CP: C perfringens; SA*FMRP; S. aureust'd &
et A, BF+FMRP: B fragilist'd 8 2309 A, CP+FMRP: C
perfringenst# & St A
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= . fragilis 1<, S, aureust'dE IR AN A FoT, C pafringenst'd i 33

@l BT, B fragilistd & Gl FojTolA s HutolA AL HYAME B
O, dAAE A, ST HE T ST HAeo] BEENS

@ S aureust’TE FolFAM A FoTo] S awreus FATET BWH AETF 25 A
o\, B fragilis 73 B, fragilist'd & B E FoAT 9 C pafringens FT
3 C pafringenst'd 8 FEFHHA FoTFoA F atole RS

(A) tHET
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(F) B. fragilist'd & Fsh-febild Fof
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1 effects of fermented Maillard reaction o U Journal of 99(12): 2016. USA
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ournal o
intestinal anti-inflammatory activities o U .
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Transcriptome analysis for
invasive Staphylococcus
aureus strains by next

generation sequencing

International
Association for Food

Protection

°] &g

2016.08.02.

St. Louis

USA

Immune modulating
activity of Maillard
reaction products from
milk proteins concentrate
with lactose by nitric oxide

reduction on macrophage

Experimental biology
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Y ol
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immune-enhancing effect

on macrophage
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RAW264.7 and Caco-2
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reaction products of
whey protein and
galactose ameliorate
dextran sulfate
sodium-induced colitis
by improving intestinal
barrier function and

reducing inflammation

2017.8.22

olof
[

Evaluation of antimicrobial
activity of fermented
Maillard reaction
products (FMRP) by
lactic acid bacteria
isolated from infants’
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The International
Conference of
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Annual Meeting
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4B15 in chronic
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mice
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