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Purpose&
Contents

O Research Objective

- To develop a new bio food material utilizing extracellular vesicles with
improvement effectiveness on irritable bowel syndrome (IBD) by exploring the
usage possibility of kefir-derived extracellular vesicles existing within fermented
milk as a functional food material and proving its ability to reduce endotoxin

O Research Process

- Optimize the separation method of kefir-derived extracellular vesicles existing
within fermented milk

- Study the improvement effectiveness extracellular vesicles produced by the kefir
existing within fermented milk have on IBD

- Check the validity as a new bio food material

Results

— Optimization of the separation method to obtain a kefir—derived extracellular
vesicles existing within fermented milk: We established the optimized separation
method and culturing protocol with maximum yield of kefir-derived extracellular
vesicles through researches under diverse conditions.

- Efficacy data on immunomodulatory function of kefir-derived extracellular
vesicles through in vitro test : We observed the reduction of gene expression
and protein secretion of inflammatory cytokines by treatment of kefir-derived
extracellular vesicles in the Caco-2 (colon epithelial cell).

Efficacy data on IBD via experiment of animal model: kefir-derived
extracellular vesicles showed positive effects on rectum bleeding and watery feces
in the TNBS (Trinitrobenzene sulfonate)-induced IBD mouse model.

Stability data of kefir—derived extracellular vesicles: We evaluated stability of

kefir-derived extracellular vesicles by 6-month long-term stability test and
microbial contamination examination.
- Technology Transfer: 1 case

Expected
Contribution

- Grounds for new bio food material utilizing extracellular vesicles to be applied to
functional foods with effectiveness in IBD were proposed, as well as setting a new
paradigm in food development based on new materials. It can be further applied
and utilized to commercialization of health functional foods.

- In order to differentiate from the conventional complex fermented milk and to make
functional food materials only containing the separated extracellular vesicles from
complex fermented milk, a massive process system for microorganism-originated
extracellular vesicles will be optimized.

- Patent will be registered in order to secure the patent-related rights for
commercialization purposes during the research period and production of the
prototype will take place after searching for the OEM for microorganism-originated

extracellular vesicles materials.

Keywords

Irritable Functional
Microvesicles Fermented milk bowel Microorganism food
syndrome
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+ In vitro & in vivo & & & 1t B}
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Pour off

3 x g Tor 10 supernatant
Mour of T
- supernatan
1000 x g 1o
*e
L]
100,000 x g for 20,000 x g

precipitating ECVs

(AEAAZHE S 018 Az Z2344D

Zb AR FES vALEA g HEE U A Azs 2 EAS 94
AbE-E = AH el Y=Y AFEA 7] (Nanoparticle Tracking Analysis)& ©] 83 U=

2 A7 NeE EA el Western blotd} A A 7S 4 ¥k-3-(Real-time PCR)<

TR 2242 Agsry] 9% In vitro RO
Heotol $u Zdo A o]&d o

=
ol AF8-3}al Positive  control24] AR 2 dF ¥ 24=
LPS(lipopolysaccarides: @ =& )& AF&3te] LPSHE FZo wWE dF5E49

o
JEE 243,

A= Hbgo] A AL pro-inflammatory  cytokine?l Interluekin 8%
Enzyme-linked immunosorbent assay (ELISA) = =k =1 Reverse
Transcriptase-Polymerase Chain ReactionS Al 8§3to] mRNA 23 AL S A3}
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- Macroscopic assessment (5¢Fo. & 3 7})
CAAR dEs TR du AEAdTE AL F AGCARE B3 A

<
T [e]
A ghastel Aol #Fe] MALEAT § A% 95

¥ wgk Fo wWol 3l
st @ AAES A
- Microscopic assessment (du] 7o 2 73
A sEo g dd BE 2AS amphngO}Oi Zzzo2 91, 10%
formaldehyde (in PBS buffer) &d nAGAZ., 159 oe&o A7),

paraffin blocks A 2+&. Deparaffinized A] 74 Sectionﬁ} A2 section
= ZFgt~ 9ol E1 hematoxylin—eosin®. & @Aste] #8 dAn|Hgow wBHso]
Ao o] HAAZAE G A3 52 Ssfeh=A] E13

- MPO (Myeloperoxidase) activity
- Myeloperoxidase(MPO)¥= %4 7-9] neutrophilic granuled] F%-3tA &=A3t= &
24 dFo] HAste] TV S EHE 87 SUHEHERE 22 dF Ae
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disease in mice.
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Effect of kefir-derived extracellular vesicles on inflammatory bowel disease in mice.
Mrs. Sue Kim

Dear Minkoo Seo,

You are receiving this email because you have been listed as an author on a manuscript
recently submitted to PLOS ONE and entitled "Effect of kefir-derived extracellular vesicles on
inflammatory bowel disease in mice.".

The corresponding author for the submission process is: Mrs. Sue Kim

The full author list for the submission is: Minkoo Seo; Eunjoo Park; Seongyeol Ko; Eunwook

Choi; Sue Kim
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Al 44 A2
LAYl o viAsEA FEW A< 3y A

Kefir & v A4

[e)

< o8 HH3 st

EAE Fepue AAsS) 93l

URESIE

7}. Lactobacillus ¥ %
Q) 5 ¥4

TFHS T4 = AbA Q A
5075 Lactobacillus .kefirano.faciens subsp. 30 Anaerobic
kefiranofaciens
Lactobacillus kefi faci bsp.
5086 actobacillus <.elrar10 aciens subsp 08 Anaerobic
kefirgranum

) o Facultative

3611 Lactobacillus kefiri 30 )
Anaerobic

(2) &5 vF

1) MRS brothE T3t°] mediag PH 7.0 , PH5.2& Wh=T,

2) A ¥jA| o ampoule®Z Y3 TS streaking T},
3) 30C incubatorol] A wjFslic). (& 7]A

4) colonyE WA A=A wjFstc}. (& 7]A4

o] =& anaerobic jarE ©]-83to] wj )
S fFAS] f18 ¥iAE

5 A9 WP
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Y. wlgt 71708 kefir S WA AXEA

1) kefir & W3E #+F OLactobacillus kefiranofaciens subsp. Kefiranofaciens @
Lactobacillus kefiranofaciens subsp. Kefirgranum @Lactobacillus kefiri & MRS i
A wjA el Streaking 3ste] 37°C wieF I}

2) 24hr ¥ ¥ colonyZ small scale® A wjok 3k},

3) 24hr Wi 3 O« Dgyo #ES 052 ZHH A large scaleol Al 717 H =2 oA wjokgic},

4) 192}, 294}, 394, 49k, 792 v Fst vjgA s A g

5) Ultracentrifuge & ©]-&3te] w &l A exosome & ] FHrh

6) w2l ¥l exosome®| Protein® NTAE ©]8&3to] Particle numbergs 374 gt

. W%} Z1ztel whE Aol MAZEA Y5E A5 AR
(1) Bradford assay

AA] Z7 0 4] Coomassie Brillant Blue G-2500] Wil Ay} Aglslo] FEAMO g W3 oL
Ho & o] 595nmE HAA = AS o] 83t dMlAHe] T E A= W ol

ST E =
[eX) 1:1“61_—'——2

t}. UV-Visible spectrophotometerZ ©] &

d
ox
[0
2
£
w0
4
aQ
jm}
(@R
a
=
o,
s
()
¢ o

BSA(Bovine Serum Albumin)E 7] 2 & sample?] vl o] AdulutE Eojgl=x =4

g},

1) 5X protein assay dyeE THITE ©]&3to] 1XZ dilutionghr},
2) 2mg/ml 5% ¢ Albumin & & FH| 3k}

3) 2)¢] &HE ] &3t standardE WHETE

4) 3)ol A =493k albumin €9 20ulel] FH|3F 1X dyeE 1ml ¥ &
5) sample®= 4)¢F Z-& W o g FH|g

6) vortexingdlo] 2 &33hu)

7) spectrophotometerZ ©]-83to] 595nmol A FF =S =43

o

d

(2) Nanoparticle tracking analysis
U fJ2F 73 £42 dgdolr Alge] A A7) BEE 27] f&) & Ay B
& 5o 545 ol &3k
chamberel #lo]# FHdE& FIHA7H

ATAA Fhel R A ZbsE & ¢ 9 AV, vEE SAY ¢
WstE AAgte s BYE Y 7hs st

kefir 2l PlAIAZA] EeE HAspet7] flsto] Al 7HA dFe] o

==
o
N
ri
o
X,
2
_O|L
1
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th wFFe] AAuie 1, 2, 3, 4, 743 wj st
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43kt
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=

IAE s mgr)zE
v Al A& E A 9] protein A 3ol A=

hoF o} &
g

717+

Hl <

G shedeh 5% w%

v A 223 A €] particle number

ol

el
=t

oA Ay dA Hd)

At} TFrtg = g2 AR particle numbers= 49 w3 v A AR Sl U P FH A
st w71 7ES E1EA Y
500 - 8-
Hl Dayi E H Dayi
o A0 B Day2 3‘ it B Day2
E B Dayld % ] W Day3
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g o | B Day? -E mm Day?
& 400 <
£
0 s & p Py
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1\0&1‘ ﬂ'* é’c ﬁ Qg‘;e &{‘
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ﬁo K ﬁ" f
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<i]g 9A ¥ protein ¥ particle number>
g WG vl A mE Ao vAALYA F5F HZF 3 A
715 kefir wloF vl#] Z7AE modifyste] kefire] v 2 wA|AEA oS =3 & $
A WA 2SRk Ad v A AR AEHVERE BT HAste o,
A& 7FAaskstdtr. |A 7S w2 o A FA 9 nAAEA ] BH] ERIsHA
i, modify3t WA el A E-EEo] A7 A &= wA Y =4S 2ok
[=r=3
HiX[ &2 7[2ieks 0
OD (600 nm 48 hpl) 1.7 1.7 07 08
< A ¥ OD#>
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. WA AR 38 3 @ AAAV A (TEM) 4
HAA 39 kefir F8 WA AEZA S TEM (Transmission Electron Microscope) & & -4

sto 7]Ee] dE R vAE FH vAAEAY vlaste] Bkt kefir el WAl A A)

g atel A

oM AAEA wTh §AER 2 2FPTN Pulss wA
AEA} TEACR TS BT

=4

AZH| Gram-negative vesicle

<A o] fE wMAREA AxAN A FA>

2. ®8 A kefir 8 MAAEA I5FE g9
ol o} zro] 374 WS o] Ldlo] MAAEAE sy, F8% exosomed NTAZ
438 YwndA4E vlal 39,

b v Al AEA] B 3
(1) UltracentrifugeZ® ©] 83 v A AX A ¥4

1) kefir ¥1<¥o1-S 300g , 4C 10 min ¥4 & g}
#ste] 1200g, 4T 20min ¥4 E& s},
A3k 10000g, 4C 30min YA ¥ gk},

Q=

&
ox
of¢ of¢ o ol

2

= W
p— A p—
o
12

o
2

2
o tlo wo ao

#3Fe] Ultracentrifuge= ©]-83te] 110000g 4C lhr 10min ¥4 &) gk},
AA F HAHAE (pellet)S PBS & &¥ 3o},

1

o
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(2) ExoQuick-TCT™ Exosome Precipitation Solutiong ©]-&3F v A|A XA g

1) kefir ¥ %olS 3000g 15min ¥4 #&g+
2) Precipitation solutiong 10ml%3d 2mle] W] &= Y31 4T overnight 8] <.
3) WMl ¥ 1500g 30min YA W]
4) 4F5HE AA $ 1500g 30min ¢4+ &g
_?:

o
=1

5 FsAqEs AA A& (pellet)S PBS de g

(3) PrecipitationS o] &3 v A AXEA &g

1) kefir i 1S 5000g 10min ¥4 ¥l
2) 1IN Sodium acetate 10ml%d 1mle] ¥] &= Y i iceol 45min B] <.
3) 5000g 10min ¥4 &gt

4) FEAqE AA T HAE(pellet)S 0.IN Sodium acetate® washing
A

s

5) 5000g 10min <

6) FFAE A7 F JHE (pellet)S PBS = #E T

ot

=]
=S

v MAAEA 28 3 b2 YiegA
kefir 2] PlAAZA ] HauHe Hxz

galo] waladth Al A B e

ox o -
ol
N
do
oL
=

Z oL
lo
it
2
v
N
)
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H

-

B~ N

H

Aol &ol 7MY =9kt

—~ 101
E @B Exoquick
°2 8- T precipitation
x E= ultracentrifuge
S 6_
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.g -
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7}. Caco-2 Al

FA k.

5]

1 X 10° cells & 24welloll seeding

AR=S
:IL_.E

1) Caco-2 Al

bl ok,

S

2) 2477F ¥ serum free media® media change

3) UNT F, 9FE FE

£ A8t

171 §)3te] TNF-a 0.2/1/2/10/20 ng/ml

S

FA T

R

cDNA

=1
=

4) 6A)17F $-, RNA isolation

912} IL-8, TNF-a¢|

=
S

[eZ]
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A% selsn.
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Njo

Il IL-8
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4. Aol F vALEAC] AEZ A rAA P}
Kefir exosome?] ¢t Al &2 935t AE U FFoA 54 testE 2333}

ol

7F A3 Uy

(1) kefir exosome®] ¢Hd4 =<l (3T3-L1)
1) 3T3-L1& 1 X 10%ells/well & 96welloll seeding.
2) 24X 7+ B 7} #F 9] particle number (10° ~ 10%) = &].
3) 24X §, MTSE o] &3t 4.

(2) kefir exosome®] HHAQ &2l (Caco-2)
1) Caco2Z 25 X 10%ells/well & 96welloll seeding.
2) 24A12r 3 7} 9] particle number (10° ~ 10%) = &].
3) 24217t 5 MTSE o] &3le] =4,

U, a4 4%
kefir el "lAlZ&EA L] AE5HA bdAd H7FE FQlshr] 9l 3T3-L1, Caco-2 A&
2 Abgstduh. 2 w59 particle numberE 10° T 10°2 A glste] AnE #AelEA S
wj, Al 7HA] dFe] BEE koA SA40] gl RS gl

3T3-L1

150 - ; i
Bl kefiranofaciens

[ Lactobacillus kefiri
mm kefirgranum

Cell Viability
=

8

0.

B bk B RS SR EBEHAZE N BRBD BN RS
SSSs8sss 8 5885888 nx*‘&'“ SES88
o
Y Caco-Z
150 -

M kefiranofaciens
[ Lactobacillus kefiri
m kefirgranum

2

Cell Viability
8

0.

o L

<AEHA >
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5. 713] o] T"ri!ll 1] A 4= 3E A o

'}

o
o2
o
(e
il
oZ
_?L
A=
rg
oX,
o
ol\

Ny
=
[40
o
1 of

°] TNF-a or IL-89] & o] 5o 40]‘“/} W}F/Pﬂ TNF-aZ 9%

_IC_>r
A sto] TNF-aot IL-8¢ wdAL FAE

number 10°10°10°2 A &S w AgsA & &
9l IL-8, TNF-a®] 2¥de] fhasts A Atk d5vid 254
AR kefir exosome 9 9= aE 3Helsk 4= At
1.5-
L8
TNF-a
1.0 - I

g
2
<
2
x |
£
3
5
Q
[v'4

*
% 1
0.5+ 1
I *h Ak I * x* % x
ik
*

<UAAEA T &3 FA>

of Ago] el HAALEAE sho] A3 of
frel mAlAEA e A A3 d5s 43t 2 AATS Flesid
7F A 3y
(1) kefir exosome®] & 9 =7 &2l (mRNA level)
1) Caco-2 AIZE 1 X 10° cells & 12wellel] seeding.
2) 24X 7 & serum free media® media change.
3) 24N ¥, dTS fFE8k7] f18ke] TNF-a 20 ng/ml # €.
4) 6A12F F, 7} 3tF 9] particle number (10°%/10%10%) A 2.
5) 24A17F % RNA isolation.
6) A5 AR IL-8, TNF-a9] 2dS 2l
L R e
Aol fref MARzEAY] AN GTF A 29 S 9lste] kefir exosome©]
AE5AA el dFES A=A gPCR & 3 153tk Kefir exosomes particle
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(o))
Z,
.
2
lo
=
o2
ol
=
oo
o
e
N
)
_l (|
e

NF-kB & DNA9| #Ats zdste @Az LPS A=) o3 [kBE @AstAA 3o
= 5ol7F dentes @ TNF-a2 d35 F2E Caco-2 Aol 7Ado] w2 v
A2xEAE At +3 2ol A] gA438td Pesel Hd HEE Western blotting e %
) @y wdol Asgrs et Avo] fo WAiEAd J9F F A A%
72 shelstgrt
.2
&
g P
a"f’\b %"‘bo
&io\ > ,‘bx ‘bx
s N 5 X

7. Fd5 24 HIE AT sERDAAA FET & B}

7. g
(1) & 2 AT SAHELA FA (SPF) #H-%2, Balb/cAnNCrljOri
WA 9 R eAERe e (A% AR HE B

B ARl Aga

k-2 ZbE oE W SN de AFSE I QLA TR A
S yS|
A

g 7NzAEIE FHEH Jom, oz z} ol &35t A& AT 3
e

1T
il

&olat7] wiel deskdch

(3) 4: 2016 d 07 € 21 o

4) JA1 A, #9825 T2 8 7%, 40 vhe

(5) A=Al AT oF 20 g + 20 % o]

6) #e =H Espr)gt
U F 7 4 (E F ANSHE B@se] APYHE FASADL AFH TEL
Aol ARE-skSiT)

(7) FANAA AT FEAZ (g) + 20 % ol
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8) AH8 &5 7 25 vy
9) 24
TES T (A, Fol 9 #ZV (H24) sQF v ERAHSE AFE-so
ATt
(10) T2HEaAN93] 5 A
KNOTUS |ACUC IACUC 16-KE-154
CED 20| SEMSAYHE T460 AIEE AM6DR MESUC
2016 A 07 & 18 &
AEZUT =Tl
EE2+ (26 H 07 8 21 EAMEHANMH e | SERES/ISES | 2032 TeBE
HEZE (2006 B 03 8 07 | 16-KE-154 Mouse/40 A¥ |MF(0) WAL )

THES (Trinirgbenzene sulfonate) S= inflammatory bowel disesse

EEME =8 balb/c DROIAD S AR
NCERES SIE0 288 AE @ R0 S8
TEDEE U=(0)  US(

ChaiAl @0 USHs
SEHE MEEE MF

CHE AR 8S

ME =22 9 B4

NEN +HE ME ¥ =F0 ZHE

EETE dHI EEg

AEN =28 A 2 =50 2 HE

AETE 28 8 A8

=8

Sas £ A AEEA

Egio) #a )
Baatie 0l%:

ESH dai 28 D=
LEd A0 Mg 3o EX

EHE 420 oA oo 28 gD

FEERET
EEE AR ) 5 mEI NS( ) 5 E=a9 28I )
2. NE/S= HE( ) 6. S=AM J=Ml ) 10, =42 (RS ~& 0l )
3, Adjvant ME( ) 7 BANB ) 1, B, 38, EE AS(0)
4 HEWE( woEY )| 8 soP me Am( ) 12, JIEH )
F oG ARED B E 0IR
D= Mol 0 GRADEEA( ) B( ) ol ) Dlo) B )
ARl EZumEfd=Eg N9 @ 23
EEe EER
o2 dAs k@d‘e B0 B8 | Loig) zasas ) smm( )
] = & oA
e WL @4@[5 27 8 G | sag) zasse( ) =me( )
= EER
g = glzp ,..,%ﬁj'm W Ta Ta 2oi(0) Eawas ) wEm )
bty CEE
i B8 8o ) zasse ) sam )
o = (e1) 1 o A:
= i) BOF ¥ oo ) zasso( ) wae( )
. EFE
wEa uss %) 2068078 178 | Jo00) zaszeq ) == )

FYYA cHA SSUYSUHHY [KNOTUS IACUC]
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U Ao A 2 Fog A4

(1) Ao 74

A o] vMAEA Fol EZAL Lactobacillus kefiranofaciens subsp. Kefiranofaciens,
Lactobacillus kefiranofaciens subsp. Kefirgranum, Lactobacillus kefirioll 4] #2] gk 1] A

AEAE AQYAF Al B EFALDT AL AREA2 A

T | 4E iiﬁ S8¢= BD 07 SFOEE o oot
Gl| M 5 1-5 N 10
G2| M 5 6-10 Y 10
G3| M 5 11-15 Y Prednisolone | 2 mg/kg/day 10
G4| M 5 16-20 Y TA g2 | 0.2 ml/head 10
G5| M 5 21-25 Y TA 182F | 0.2 ml/head 10

T FES Zoletil 50 (VIRBAC, France, 5 mg/kg) % xylazine
(Rompun®,Bayer AG, Germany, 2.5 mg/kg)S o83t mtHE A3 3 50 % o g
&2 3435 25 % TNBS €9 0.1 mLe 32 &3 A% Uz 59395, TNBS7}

Kol
=
grow Aojued QES BB Fol § 1 21 54 AAE FARES Ak

. 54 %9

(1) FAAFZ : A4 5o

(2) 51384 2 Fojy|7h AR FdRE 1 8/d, 10 43k T8

(3) FAHF 2=

A A=A 243 AFS 71F22 10 mL/kg/day = AFEste] Fol3k ot

(4) Ty @ BES AR v ngPow uAgstn, AT Fol& FUES o] &do]

42 P AR S B AWFA FF, BAL © 30 YRS 1 9
18] BAFAT AAEL A FHgon, FB L AFre] 3, dae] 44 19 1




3] B3}l scoring st T}

Stool blood - 0: negative, 2: fecal occult blood test positive, 4: gross bleeding

Stool consistency — 0: Negative, 2: loose stool, 4: diarrhea

3 Ad 3 4

FAMNA F 10 & Foll T T=S v sk iAol RS HAAs)
bEtAb A1 FH AR B AAS AEste] Aol do] B FAE

2
A
st F, 10 % sAgTEEddgdd nASAY. AL clot activator’t £ AU+

¥
.

+= Deep freezerdl] H.#3}9 o n ELISA 4]0 AM-83Ft).
(5) =AW A AA

nAE 24 A4, 95, stebn Tl Bd 5 Awne 24xe 34 AH 244
7].3] [e)

l_,
r

21gd HALE 913 AAE A= FH, Hematoxylin & Eosin G4& 2 R, 343
#Ar 73 (Olympus BX53, Japan)s ol &sto] =¥ ejstsd WstE #siglow, W7k 7]
T U

0: No evidence of inflammation

1: Low level of inflammation with scattered infiltrating mononuclear cells (1 - 2 foci)
2. Moderate inflammation with multiple foci

3. High level of inflammation with increased vascular density and marked wall

thickening
4: Maximal severity of inflammation with transmural leukocyte infiltration and loss of
goblet cells
(6) ELISA ¥4
AF8-3t"l Mouse MPO ELISA Kit (EIAab Science Co., Ltd.., Wuhan, China)& ©]-& 3}
of dl MPO &S A8t on, A7t Agsts Z2EZ we &
AT

i

1%

<

s |

Al
A

=~

ul. &7

2 Algel Ay oiste] R4AH<Q thFEH|al (parametric  multiple  comparison

&
S

procedures) &< H|EFZHQ tFH|u (non-parametric  multiple  comparison
procedures)E AF&3t Tt E4AQ thsnlae] A9 A5 ArdS 7HEsiR A, &
£ AYEAEAY (One-way ANOVA)o.2 AAsPow, o2 Axrt Fod 3§
Dunnett’s multiple comparison test® ©]83lo] AT HAS AAlste] Al F+7F #2923
zkol & A sk AT HIEFA < v nl e 49, Kruskal-WallisH-test® 7 A sto], 1

A7t Go)g AL AFERAI ¢l Mann Whitney U-testZ o] §-3to] A&7 o3 A

i}
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o] EAsdrt. EASHA A4S Prism 5.03 (GraphPad Software Inc., San Diego,
CA, USA) ¥ SPSS Statistics 18.0KE ©]&3to] AAst o™, pgke] 0.05 #1945,
FASH o R fo3t Ao A

2] ek

=4 Fol 3 4 dA7HA EE IBD b JHAITE & oF
2 Ak WAL (moribund) FEIE Kol A &
F RIAL AdEHIE #EEAT. FAUERT D AIFEED Fo
AREE HA 8= e AgS depdol, Ald T84

o
T =
xza 1 7, AEED AL FoAT 2 5 A3 A AAs &5l o

=
(weakening)S H.1 o

oy Al TEdel=

CLINICAL SIGNS

GROUPS

DAYS SIGNS
Gl G2 G3 G4 G5
0 Normal 5/5 5/5 5/5 575 5/5
1-4 | Weakening 0/5 5/5 5/5 5/f5 5/5
. Weakening 0/5 4/5 575 4/5 4/5
Moribund 0/5 1/5 0/5 0/5 0/5
Weakening 0/5 4 /5 5/5 2[5 2/5
; Moribund 0/5 1/5 0/5 0/5 0/5
Weakening 0/5 L5 3/5 3/5 1/5
: Moribund 0/5 4/5 0/5 0/5 0/5
Weakening 0/5 ESS 1.£5 2/5 0/5
i Moribund 0/5 4/5 0/5 0/5 0/5
Weakening 0/5 0/5 15 215 0/5
510 Moribund 0/5 5/5 0/5 0/5 0/5
10 Terminal sacrifice o 55 5/5 bt 505

Number of animals with the sign / Number of animals examined.

2) As
ANEERD Fo F 2 dAo ZE IBD 2+ (G2-GH9 AF ?%% Az tel H
ate] froshA W oz vEbth (p<0.00D). AEEED Fo F 4 2 6 YA
IBD 23 (G2-GH)9 As o2 AUz vt Fo35HA v 3
2o (p<0.001), G3 (prednisolone 2 mg/kg/day o) 2 G5 (F3 ]01 1] Al |
&F T AT FE2 G2 (gl vlste] folstA =2 Ao R YEyt
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(b<005). AREA ol ¥ 8 u
ool zatel] wske] f-ol st
mg/kg/day Fo), G4 (F¥ o] A

AgHF FoAD) AT FES

= p<0.05).

G2l ¥ s}

i (G2-Gh)e] AT 52
wom (p<0.001), G3 (prednisolone 2
Foa) 2 G5 (AT o] mAAEA

T2 oz #FEHAG (p<0.01

BODY WEIGHTS (g)

GROUPS
DAYS

Gl G2 G3 G4 G5
] 22.474+0810 22.030+1.375 22448:0.874 21.988+0.739 22.282+0.561
2 22.794£0.775 19.104+1.145™ | 19.754+0.658" | 19.504+0.632™ | 19.732+0.518™
4 23.170+£0.780 19.258+0.998™ | 20.310+0.660™* | 19.976+0.574™ | 20.412+0.620™*
6 23.518£0.785 19.422+1.013™ | 20.654=0.685™# | 20.172+0.641™ | 20.828+0.679™#
8 23.796£0.728 19.408+1.001™ | 21.004+0.522™# 20.544+0.564™4 21.238+0.730™"#*
10 24.016£0.728 19.490+0.946™ | 21.646+0.611™# 21.032+0.575™# 21.680+0.708™#*
N 5 5 5 5 5

Data were expressed as Mean=5.0

G1: Neormal control, G2: Vehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
++= A significant difference at p<0.001 level compared to the G1

##/# A significant difference at p<0.01/p=0.05 level compared to the G2
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BODY WEIGHTS

Day 0 Day 2
25- 25+
P it
e == —— o EE L wEE e =xm
[=/] 20 [=1] 20+ =T
% 15+ % 15
@ @
2 104 £ 1o
3 :
B s 5
0 ]
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5
Day 4 Day 6
30- 30
= St # = ==
— ad xxx re LEL] — rw
£ o £ ® =
% o
s
= H
g 10+ g 10
0 0
G1 G2 G3 G4 G5 G1 G4
Day 8 Day 10
30- 30
—_— — H wH#
] —_ Fﬁ 'g. Bt o —= wnw ‘gt wew
& i Ewk —_
£ 2 B
2 -
: z
E- 10 g- 10+
0 0
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5

G1: Mormal control, G2: Viehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
=+ A significant difference at p<0.001 level compared to the G1
##/# A significant difference at p<0.01/p<0.05 level compared to the G2

(3) Gross rectal bleeding

FAY B Ay APEA Fo F 5 dAZA ZE IBD 2T (G2-Gh)e A%
=8 752 AddETd vEe fFosiA =2 oz yEiwon (p<o.0l ==
/kg/day Foli) BG4 (A
frb tiz2dh) ol vlske] fo
A G2, G3 (prednisolone
2 mg/kg/day 7o) 2 G4 (A9 El/‘ﬂ*}. A~ Fod) o A% =9 FE2 A
doizatel vlske]l Fo8A =koem (p<0.0l & p<0.05), G5 (AF o vlAAZEA I

ol
X
HE
r
s,

o
1_m —
8}
-
i,
32
v
o
VAN
=
o
a
>,
l:l.u’
rux
2L
oo @
Oﬁ -101' Q DO
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&F T o AR =¥ FFES G2 HEted fosA v A

lo
fitl
=
g,
v
)

T 7 dAd G2 % G4 (Ave] WAAEA ALTF FoAT) 4
Fakol mlske] fFeofshA wmekem (p<0.01 B p<0.05), G4 (FAl¥e] WAl
o) R Gh(AF e WAAREA EF FoL) o A =E FES
A e Aoz et (p<0.05 2 p<00l). ARED Fol F 8 9
d FE2 AddELd vlste] FostA =gkem (p<0.01),
G4 (Ao PALEA ALF FoTt) X G5 (AT PALEA L& Fo)
d EF8 2 G20l vty feleh Al kA (p<0.01 = p<0.05), AlEEE Fo F 8
29 AA o] G3 (prednisolone 2 mg/kg/day Folt) ¢ AF &8 FFL& G20 H] 3o
fFrolatAl w2 Ao w etk (p<0.05).

%,
—
(@)
ified
2
=2
D)
\]
o
N
o
i

GROSS RECTAL BLEEDING

GROUPS
DAY

G1 G2 G3 G4 G5
1 0.0+0.0 3.6+09" 3.6+09" 28+11" 28+11"
2 0.0+0.0 28+117 3.6+097 24+097 32+1.17
3 0.0+0.0 32+11" 3.6+0.9" 28+11" 28+11"
4 0.0+0.0 36+09" 24+09% 20147 2014
5 0.0+0.0 32+1.1" 1.6+09% 1.6+09" 2014
6 0.0=00 3.2+1.1" 2.0+0.0 24+09" 0.8+11#
7 0.0+0.0 40+0.0" 20+£20 20+14 1.2+1.1%
8 0.0+0.0 40+0.0™ 12+1.8° 0.8+18° 0.4:0.9%
9 0.0+0.0 3.6+0.97 1.2+1.8% 12+18*% 04+09%
10 0.0+0.0 32+11" 1.2+18 08+1.1% 04+09%
N 5 5 5 5 5

Data were expressed as Mean=5D.

G1: Normal control, GZ: Vehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
w1+ A significant difference at p<0.01/p<0.05 level compared to the G1.

#£/# A significant difference at p<0.01/p<0.05 level compared to the G2
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GROSS RECTAL BLEEDING

Day 1
5_
4_ LR
T T
o 3 o
o o
L5 L
w o 2o w
14
-
G1 G2 G2 G4 G5
DAY 3
5_
- e
4_ L
"' s
e 3 p
] =]
L~ L~
w 2 w
1-
-
G1 G2 G3 G4 G5
DAY 5
5_
4_
g * A S :
L= |2
w o 2o T w
1
-

G1 G2 G3 G4 G5

G1

G1

G2

G2

G3

DAY 4

G4

G5

G4

G5

)

G3

G4

G5

G1: Mormal control, G2: Vehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)

**/* A significant difference at p<0.01/0.05 level compared to the G1
# A significant difference at p<0.05 level compared to the G2
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GROSS RECTAL BLEEDING

DAY 7 DAY 8
L 5+
4_ ® & # 4_ =&
1] 3+ ] 3- ¥
LE] o
w 2 e w 2- —‘7
1 1 s
: ) =l

GI G2 G3 G4 G5 Gi G2 G3 G4 G5
DAY 9 DAY 10
5- . 5-
4- 4- T
i i

#

1 it 1- T #

G1 G2 G3 G4 G5 G1 G2 G3 G4 G5

Score
ra [4]
1 i
Score
l\ll (]

51: Mormal control, G2: Wehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
#+/* A significant difference at p<0.01/p<=0.03 level compared to the G1
##/# A significant difference at p<0.01/p<0.05 level compared to the G2

(4) Stool consistency
22 Fo & 3 dA7IA EE IBD T (G2-G5)9 Stool consistency T
Zae vlgte] folshA =2 Ao® YEhgoem (p<0.0l), AEEd Fol § 4
Aol G2 (FrEtZ%), G3 (prednisolone 2 mg/kg/day Folvt) E G5 (AT o] vAAXE
g% Folih)e] Stool consistency TS AAT Fdo] BlEle] FolEtA ®=e A
2 #AZHAY (p<0.0l = p<.05). AlFEE Fo & 5 Ao G2, G3 (prednisolone 2
mg/kg/day Folvt) 2 G4 (AFo] wAAEA AEF Foih)e] Stool consistency
& A ET vlEte] foaA we Aoz AFEUoH (p<0.0l Ex p<0.05), G5
(AT o] v A AEA] &% Fo])2 Stool consistency Fo2 G20 H]Ee] F2lsHAl
e Aoz YEET (p<0.05). AlEEZE Fo $ 6 dAo G2 2 G3 (prednisolone 2
mg/kg/day Fo)9 Stool consistency Fo2 AW Ftol] v oA =S A
o2 FEEFoM (p<0.01 E p<0.05), G4 (AT WAALEA AL FoJTF) 2 G5

i
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(A o] mAAEA] ZE&F Fo]) Stool consistency Fo-2 G20 H &S] FolsA
e Aoz YEYT (p<0.05). AlFEZE Fo £ 7 2 8 LA G29 Stool consistency
FEe AU ET vt fFoaA =S BoR #AHYoH (p<0.01), G52 Stool
consistency & G20l Hlste] FolstA W Aom yEiuY (p<0.05). AlEEd F
o 9 % 10 ¢Alol G29 Stool consistency T Aoz atoll vt FolshA =
Ao R FEEJ oM (p<0.01), G3 (prednisolone 2 mg/kg/day Foli), G4 (A3 ]
AL Folu) =G (¥ mAAEA 1&F FoAT)  Stool
consistency FE= G20 H|gko] FolshA v Al yERT (p<0.0l E= p<0.05).

=)
)
2
5=l
Y

STOOL COMSISTENCY

i GROUPS

G1 G2 G3 G4 G5
1 0.0+0.0 24+097 28+11" 3.2+1.1" 28+11"
2 0.0£0.0 24+09” 32+:11° 28117 28+11"
3 0.0+0.0 JIELET 28£11" 20+0.0" 2.0+£0.0"
4 0.0=00 28+117 28+11" 16x1.7 16109
5 0.0+0.0 241097 2014 20+14° 08+1.1%
4] 0.0£0.0 24+09" 1609 08+11% 0.8+£1.1%
7 0.0x£00 24+097 1.6x1.7 1218 0.8+1.1%
8 0.0+0.0 28+11" 1.2+1.8 1.2+1.8 04+0.97
9 0.0+£0.0 36+09” 1.2+1.8% 12+18% 04+0.9%
10 0.0+0.0 3.6+097 1.2+1.8% 1.2+1.8*% 04+0.9%
M 3 5 3 5 5

Data were expressed as MeanzSD.

G1: Mormal control, G2: \ehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
#+ /= A significant difference at p<0.01/p<0.05 level compared to the G1

#z/# A significant difference at p<0.01/p=0.05 level compared to the G2
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S5TOOL CONSISTEMNCY

Day 1 DAY 2
5 5
4~ 4
@ 3 o 3
] o
(%] (%]
W 2- [3] 2
1- 14
DAY 3 DAY 4
5 5
X%
4 *E A4 as 3
(] 3+ ] 3
S g
4 - -4 o -
w 24 (7] 24
1- 1
0- 0-
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5
DAY 5 DAY 6
44 4
E3] - * xx
3 3
@ @
[ ™ [ =
i #
14 14
0- 0-
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5

G1: Mormal control, G2: vehicle control, G2: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
* /= A significant difference at p<0.01/p<0.05 level compared to the G1
# A significant difference at p<005 level compared to the G2
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G5
G5

G4

|

G4

DAY 8
G3
DAY 10
G3

G2

G1

STOOL CONSISTENCY

G5
G5

|

G4

DAY 7
G3
DAY 9
G3

G2

G1

G1: Normal control, G2: Vehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)

##/2 A significant difference at p<0.01/p<0.05 level compared to the G2

# A significant difference at p<0.01 level compared to the G1
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sHA E=ekom (p<0.01), G3, G4 2 G5¢]

o2 YEE (p<0.01).
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HISTOPATHOLOGICAL EXAMINATION Gl

H&E STAIN X40

G1-1 G1-2

G1-3 G1-4

G1-3

G1: Mormal control, GZ ‘ehicle control, G3: Positive control, G4: Test article {Low dose), G5: Test article (High dose)
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HISTOPATHOLOGICAL EXAMINATION G2

HEE STAIN *40

G2-6 G2-7

G2-8 G2-9

G2-10

. G1: Mormal control, G2 Vehicle control, G3: Positive control, G4 Test article (Low dose), G5: Test article {High dose)
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HISTOPATHOLOGICAL EXAMINATION G3

HE&E STAIN x40

G3-11 G3-12

G3-13 G3-14

G3-15

G1: Mormal control, G2 Vehicle control, G3: Positive control, G4 Test article (Low dose), G5: Test article (High dose)
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HISTOPATHOLOGICAL EXAMIMATION G4 |

H&E STAIN X40

G4-16 G4-17

G4-20

G1: Normal control, G2 vehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
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HISTOPATHOLOGICAL EXAMINATION

G5

H&E STAIN

G5-21

G5-23

G5-22

G5-24

x40

G5-25

G1- Mormal control, G2 Vehicle contrel, G3: Positive control, G4 Test article (Low dose), G5: Test article (High dose}
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HISTOPATHOLOGICAL EXAMINATION

Histopathological examination

F:2:3 ##
2- T
H#
| el
o_

G1 G2 G3 G4 G5

Score

G1: Normal control, G2; Vehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
* A significant difference at p<0.01 level compared to the G1
## A significant difference at p<0.01 level compared to the G2

(6) ELISA ¥4

S o] &3 MPO ELISA 4 23 G2, G3 % G4¢ 84 U MPO T+ A4
Hlgto] o)A ko (p<0.01 =+ p<0.05), G3, G4 2 G5e €4 W MP
20 st folatA e o ® YERETE (p<0.01 = p<0.05).

E# 2 (oxidative stress) B AFs} 3Hel Al HdES AFA AolE7IRIS] F
A A3 Be AT AE H2E 53 95 AR 5U9 d#EH 9
B2, dF Axe 43 4 E4S sk F44 4 (reactive oxygen species) ]
T7HE Eote] AbshH 2EYAE opy|git) AbstA ~E# 29 1 ANE YERYE AF
#4ks} (lipid peroxidation)= AHf- 2Ft]Z A3 WS- (free radical chain reaction)< <3}
A7IAL SEatst 22 454 vl 24 BES AN eEZN F 22 YA

MPO &4 3o 29 d39 3 (extravasation)d] ¢ste] W MPO s+ =3+ =

o,

2
@)

v kN
N et

rlo
D

22
o
02 I

7R ol E gk o] 2 MPO &4 IBD Aol 54 oF=9 F7HEw ofye A
& E el Ters flske] de] ARE ol sith ELISA £415 &3 €% Wl MPO #HAF 2

O

o]
sol A Aol MALEA AgH W RGP FoJT BF f
W

= 7o
S FEe UWEID, B AA4EE B4 Ase fA8

tl
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ELISA AMNALYSIS

MPO UNIT: ng/mL
GROUPS TESTS
Gl 9227 +7.32
G2 129.14 +9.93~
G3 11019 +13.25™#
G4 11116 +14.24™*
G5 10352 £13.33%

Diata were expressed as MeanzSD.
G1: Normal contrel, G2- Vehicle control, G3: Positive control, G4: Test article {(Low dose), G5: Test article {High dose)

=% A significant difference at p<0.01/p<0.05 level compared to the G1
##/# A significant difference at p<0.01/p<0.05 level compared to the G2

ELISA AMALYSIS

MPO

150 i , ,
T . 2
® 1T m
£ 1004
i G 1
K=l
w
=
| = 504
[+F]
(5]
| =3
=]
o

0

G1 G2 G3 G4 G5

G1: Mormal control, G2: Vehicle control, G3: Positive control, G4: Test article (Low dose), G5: Test article (High dose)
**/* A significant difference at p<0.01/p<0.05 level compared to the G1
##(# A significant difference at p<0.01/p=0.05 level compared to the G2
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<kefir exosome

(2) Particle number

Kefir exosome®] particle numberE ZA43st7] 98 +8l¥ kefir 37FA 59
exosome = NTA (Nanosight NS300)2 o]8-3to] A, Hit sizew 120 -
190nm 23 g2 glsdvh. A AldS flal 6702 §QF BETE kefir exosome
o] particle 5 17149, 37149, 67149 25C 23 § NTAE ¢ §3te FHant

Lactobacillus kefiri Kefiranofaciens

TR

i
3

Concentration (ES particles | mi}

Cancentration {E5 panicles / mi)

6 om0 e 4w we s A0 wo  sm  we
Size (rm)

<kefir exosome ¢+d4 Alg (Particle number & size)>
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9. FAT T4 =AY

SR 2nEAARAINE g ReWHY A AW B 5@ Mgl ol
05ALE AR W AdsE A8} BAge=Y @A 2.

- wg o]E JhAME7] 998 Tangential Flow Filtration system$ ©]&3F Zwu] Ao}
714E ol &sto] Ae] mFAel A mALEA F2] TS test 3

- A A BFL gl 2SRV E o) &3 el Bl 109 F&=(5L)e] H
Fehol M Aol el wAlLEA EE el A eeh

AR Aon wed wAsEAe] fFEAdS #sy] Skl LPSE d5s fEd
ASAIE BdolM £ 2u&dAee] WPor F29 Avo] full wAlREA s}
g a3 va Jrke A 1E e Rud Ayl R mALEA T
T &gk o] zvlAl NE IL-49 2de) Fas
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1 | 1 [ ]
| | | | 1
Raw 264.7 Serum free LPS 1ug DMEM (-) mRNA analysis
6h
e Cytokine 57 (ELISA)
» Kefir exosome (Ultracentrifuge)
> Kefir B{ZH (@ H|7)
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| ZENE D-06
Al 14 BxgA =
AT B E AL e HEA | EdE
Ag ol F w A st 2 A e AFE F3 AT FE
23A 28 W | ALEAY F5ES FUs & de 28| 10% 100%
A 3} W A U g 22 EFS gy
— In vitro AlFAE E3 AT o] FF 2 vA
AXA Wy A Tso g FEAE AR
st A EFQ Caco-2 Al EoA Ao
N ) T el AR o o) dFA Aol B
e W EAS N
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