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SUMMARY

Research title

Investigation into the Mechanisms of Health Functionalities of Kimchi

- Anticancer Mechanisms and Antioxidative Functionalities of Kimchi -

Research objectives

O Researches on mechanisms of anticancer functionality (Helicobacter pylori induced
gastritis and gastric cancer and colon cancer) of kimchi and evaluation of its
anticancer efficacy through animal and human researches

O Mechanistic researches on anti-oxidation and anti-aging effects of kimchi, and effects

of kimchi on metabolic syndrome (anti-obesity efficacy)

Research

- The purpose and necessity of research and development
O Researches on anti—-cancer functionality of kimchi and its mechanism
- Anti-cancer efficacy of kimchi and manufacture of kimchi with improved
functionality are required
- Researches on anti-cancer mechanism of anti-cancer kimchi and confirmative
researches using in vitro, in vivo and clinical test
O Anti-oxidative functionality of kimchi, its related anti-aging, anti-dementia and
anti—obesity effects and mechanistic researches on the functionalities
- Evaluations on anti—aging and anti-obesity efficacy of kimchi are needed
- Confirmation of such functionality of anti-cancer, anti-oxidation and anti—obesity
of kimchi and publication of those results to SCl-rated journals may play a role

in globalization of kimchi

- Content and scope of research

<Part 1>
O Manufacture of anticancer kimchi and evaluation of its cancer-prevention

mechanisms and anti-cancer efficacy

- Examination on anti-proliferation effect of kimchi on cancer cells and its
anti—cancer mechanisms

- In vivo anticancer (colorectal cancer, metastasis) effect of kimchi

- Evaluation of intestinal health-promoting effects of anticancer kimchi through
clinical tests

<Part 2>
O To determine the effects of the kimchi on the regulation of H. pylori infection, H.

Dpylori-associated inflammation and carcinogenesis
- In vitro, in vivo preclinical study and the mechanism research
— Human clinical study on the bowel function
< Part 3 >
O Inhibitory effect on fat accumulation in high fat diet induced obesity model by use
of C57BL/6 mice
O Antioxidative and anti-aging effect of the kimchi extract in witro and cellular
system.
O Protective effect of kimchi against glial cell and Alzheimer’s disease (AD) mouse

model induced by amyloid beta and study on protective mechanisms from AD.

- Results
<Part 1>

O Development of anti-cancer kimchi recipes by adjustment of subingredients such




as starter probiotics and bamboo salt, and mechanistic research on its suppressive
effects against colitis, colorectal cancer and metastasis through in wvitro and in
vivo experiments

O Evaluation of intestinal health-promoting effects of anticancer kimchi through
clinical tests

O Evaluation of anti-inflammatory and anti-cancer effects of active compound of
kimchi and its sub-ingredients (Sulforaphane, Isorhamnetin, 3-(4 ~ —hydroxyl-3
5" —dimethoxyphenyl)propionic acid (HDMPPA)), Zanthoxylum schinifolium leaves
ethanol extract(EEZS))

<Part 2>

O We demonstrated the mechanisms of anti-inflammatory, anti-metastasis,
anti—cancer effects of the kimchi in human gastric cancer cells.

O We observed the cancer—preventive effect of the kimchi in H. pylori-infected, H.
pylori-associated gastric carcinogenesis animal model.

O The treatment with the kimchi improved the microbiota and the function of the

intestine in the human clinical study

<Part 3>
O Treatment of anticancer kimchi in high fat diet induced mice affected on decrease
of fat cell size and fatty liver through historical analysis. These data suggest that
anticancer kimchi may be important functional material in preventing obesity.
O The present results indicated that anticancer kimchi showed protective roles from
oxidative stress and Alzheimer's disease (AD) under cellular and in wvivo AR
—-induced AD models.

- Research utilization and its plan
The health benefits of kimchi, especially anticancer, anti-oxidation, anti-obesity effects
and possible prevention of dementia were studied in this project. These results could

be reported, and this can stimulate the globalization of kimchi.

Benefits

O Cancer-preventive and anti—cancer efficacy of kimchi were evaluated by animal model
and clinical tests, and their mechanisms were examined. Functionalities of kimchi
against health concerns associated with administration of kimchi were also
examined so that excellence of kimchi could be proved.

O Taken together, kimchi may contribute to reduce cancer incidence in Korea, and play
a role as an anti-tumor and anti-oxidation food on the basis of anti-inflammatory
and anti—oxidation, induction of apoptosis, cell cycle arrest, etc. The health benefits of
kimchi are proved by the results of this project. The kimchi industry could be

expanded, and consumption of kimchi increased by Koreans and foreigners. This can

stimulate the globalization of kimchi.
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ﬂi HES 2 AATY AE f=

T GHEYE AAFTY MHEH
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- C6 cellol A H,0, &
B Agel wE AEAAEE
a3 HE
NEPE
mRNA
western blot
Object test,
recognition test, Morris water maze
testE ©|-&3 P} F4

- &, 2 AR So] =39 NOg A&
Fatstel W= 73

- AD el #ofst= A& protein
1d =4S western blotS o] &3t

=4
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H 2=

&= A)o|
e
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RT-PCR}

jai]
=

location

object

3. AlFATd AIHTFAZLR 7)=)

A 14| 53 A -

7k A9 Az

AT A ATE g4 J54 A SR
AT 2004 BAREE MATIA =R, B DE ol g5t BE
A9 g9 7158e Bk
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3E L FZ24A, SN AA, FAAA AN

Ingredients SK CPK ACK
Brined Baechu cabbage 100.0 100.0 100.0
Red pepper powder 3.5 5.0 2.5
Crushed garlic 1.4 2.8 2.8
Crushed ginger 0.6 0.6 0.6
Anchovy juice 2.2 2.2 -

Radish 13.0 11.0 11.0
Green onion 2.0 2.0 2.0
Sugar 1.0 1.0 1.0
Mustard leaf - 5.0 7.5
Chinese pepper - 0.1 0.1
Pear - 2.8 2.8
Mushroom and sea tangle juice - 2.5 5.0
Final salt concentration(%) 2.5 2.5 2.2

SK: Standardized kimchi, CPK: Cancer preventive kimchi, ACK: Anticancer kimchi.

. ARE 28t A=7 aF1 X AOMDSSE fr=4 Balb/c v} 4 9] thAdY AA &3}

et e 93t Ald 3 Y male Balb/c w20 azoxymehtane(AOM)S 10 mg/ kg mouse
body weight® & 735 P_’ A A2 277 B ARFE 473 19 134 F 2830 22X A
FEES ATFAEAT. AOM Fo 25 THE 237 DSSE &5 2%= o] npg-2of Fgstal,

277 FAE AY F uw 23 2% DSSE SR FFEL, A 257 FAVE M F 235

D AYE R A3 T4

Controlx 2, 3, 4¥ wk¢-27F A9 7|13 F (752D AHgdth. Al vig] & A9 2E T=olAs
A = RAbE =] BEEA Gskon, Y = BEEHA I

2) A%
AE 717 B¢ upe-2o AF WsteE 28 19 JERGTE Normalte o #59 Hlste 23 7)
ZF U AFo] b wted, 19 gE 5L EF ¥ A5 YEA Y. AOMI DSSE Fo
EPX] %< normal> Algte] AiadsE Also] AGHow Frigk ¥k, AOMeg2 thete] fid
% DSSE &= FFF 379t 65| normal ﬂléﬂﬂ BE 79 AFol AAge B F UM
o]

b, o= DSS o= QIg Aoz Hojw, o3k 43 T APAM F THEH

o HJ
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30

—O—Normal

—e—Control
E —A—CK-L
E —sK-L
ok
g ——CPK-L
_§' —<—ACK-L
- —— CK-H

——SK-H

—+—CPK-H

—#—ACK-H

3 W dol B WA TA/Qe) W&
AOM/DSSE: o] &8to] thakote firat p§2o] tjge
Ba8 gatom AF 4o Waie DI
o ol A UEhi, A uAd EE gt By
7 oRt Frlebe A4S BT wEA bR ¥
g 2 %k 0 o
W4 Qolg wma) &
Aol7t frolH o dag
NBRAE Aelg o B Dol ABECK-DOIA 7.3 + 03 cm, % ECK-Ho A
2 et A ®REDAGK-D, Sl HAACPK-D, FHAAACK-D) AeEe 247t 7.3 + 02,
7.3 £ 02,74 = 05 cmE Yewy, 31s=d= SK-H 7.3 + 0.3, CPK-H 74 + 0.7, ACK-H 7.7 +
04 mz Uehl FARAT A¥E, 1EE wReld bg dgon, 53 FUARA nEET
(ACK-HDo] 714 27 vebgteh o & A4zl normalze] o dolsh w%d gholtt.
=
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#
R
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N
o
12

o m —
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O
(@]
=
—t+
=
o
B
o
~
—
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o R
Aol A /Aol Bl EoA, normali#S 21.2 + 6.4 mg/cm, controlitoll A& 435 + 55 mg/cm, A%
J& AEZolA 420 + 7.2 mg/cm, ¥ 504 455 + 8.0 mg/cm=E UETH AE o ®EZ A,
|9 %], FFAX e e FA/Ze] vl&2 398 + 45, 392 + 44, 37.2 + 7.3 mg/cm=Z EF
FEoAE 426 + 4.9, 411 = 5.7, 36.2 = 5.9 mg/cmE FLAX o] A FA/Zo] H]E o]
o

N

2

al

LHERSE 3 2

oA AlES EATHp0.05). & FAAAE AL} ABAHA, TZFA, GARAR
AFEaolA esly i FAAC] Hl&o] 9l Yelget, ojg EY X

T2 9 giAZdded 238 Hole A2 ofd Aoz Hlng. a3y A3

d w g37F 9 FA yEby, ol tigk &l A7 B8

" ;
b b ah ok w | a ] s ® at T e b bed
oL . B BLow
W HH ¥ v HGH
Cantrol o 3k [ ACK Letiol: % x e ak

a9 2. thE Aol Bt Aol/FA W&

Woo3U oS oY
X R

o

o
)

b
%ﬁ:{o
o

R
v}
B>
off
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. in i ”
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H o =3 W FY AT
AOM/DSSell ¢fsf & ool w‘-’r%} g =2 el T4 N

T2 246 £ 25 W2 JME B NS UEdT. AR A, 2244, A, dekAA A7
9] AEroAMe T M= 47 228 + 3.9, 235 + 4.7, 204 £ 50, 156 + 3.1 7, ZE=AdA=
ZyZy 205 + 3.8, 184 + 4.9, 17.7 + 45, 141 + 28 /MZ, BE X AHHTY FU NFes L5ET
A AsEEc 8 A4 Uesth 1 FIAE 940 nEETeld feHes b e FF
2 SEEOR (O05) controlal kel 427kel A EE 2T o U A HoIHE o}
F227F obd, Argo] AAE HE WE OH”OHEDﬂ Abgho] shfol AlBA A, FEAA, dARAAE
300 g HYYS w B ] 100 g 99 weo ggd A4 &80 o agxw & 4 Yot we

o el 7

3} o
(=] El

N A AT QAT dF FF YAE U Eash Aou, ARE ZAH A¥HE
& o

Aol JHE 18A 2o AAEG aFow U T 4L 4AT + AdT T+ Ak

2 ab .
25 .L

a be
2 d
E 20 - L cd de
ko
] e
'E 15 - [ LowW
3 m HIGH
S 10 -
E
S
=

i

f
o ; 1
MNormal Control CK SK CPK ACK

1= [Nt IREY

AlszEo] &3tk Controlt2 T4 A °Wl o] A& X*‘:ﬂ A JEbs . AA Age
E T A#AA A (CK-L, CK-H) rh¢29 tid 23 U dHEZE2 A& 592 control it o
3T 3 ARAAE A7 BE AA HgwrEodA controlr Rt We & AEE HYow, 1
TETS ATETHEYD US W2 AEE Hof A A Az dAzs 5 dAxze] HE v8He oA
A7 ALE Uetgth 53] 343 A 15 = ACK-HAA JAl 8ol ZA vEs:

Tt 22 W AYAEY 22 controlwt, AR ATl A Al 0}71] X E%k_o_i HEEHA
oy 1 9l BE AA AYTLEL 2o et ofstA MEFHAH. EF(CK), ]‘:‘oP A 2(CPK), &3 Al
(ACK)9] AgEdo] ARt T oA HPHAoeH 53] FAAA i%ELﬂ FH A Mol
7P okstAl vEty B8 i 2343 fARRE 2ge F4skth
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Treatment with low-dose (0.63 g/kg) of kimchi extracts

6) Serum pro-inflammatory cytokines

Pro-inflammatory cytokine?! IL-6, TNF-a, IFN-y, IL-12, IL-17A o] &4 Z3= 28 59 Jetddoh
IL-6, TNF-a= normal-oll A 22+ 26.3 + 6.6, 20.5 = 1.5 pg/mL, controliol A 137.6 + 13.8, 115.1 =+
7.5 pg/mL 2 uYEeh} IL-6, TNF-a2] =&e] normaldel] #Hls] controlite]l FolAoz A53tAtt
(p<0.05). =& AR AT control Bt ¥ X5 YelL, A AHEgTdE 5 ATELRT 1L
TETAA O WE FES BYon, 53 FAAA= Aol IL-6 83.5+10.2 pg/mL, TNF-a
78.6+5.4 pg/mL, E=FNA IL-6 785 + 8.6 pg/mL, TNF-a 75.1 + 3.7 pg/mL & AT =T, L&E
T BT T B —’F < YeEdY. M B S B A 1 FET2 controlwoll Ml
&lod IL-6 43.0%, TNF- 8% o dAE&S vElth [L-12, IL- 17A FFL2 normalTo]l 27 56.0 +
23.7, 800.0 £ 344.6, 699.6 £ 7.5 pg/mL, control=*2 273.0 £ 25.7, 3915.6 + 458.8, 1006.9 *= 16.6
pg/mL &, Al 7}A cytokineoll Al normalell HIl controloll A F2olZ o2 453t tH(p<0.05). o1& Al
7FA] cytokine oAM= RE 71X AHglFo| controlol] HlEle] e =35 Yehyglon, ARt
AFETo] BA Yewt 53 d4AA7 8 AA AETdE °ﬂ Hlste] WA yYEhyth A ol
A IFN-y, IL-12, IL-17A ¢ @de AF =T 174.8+16.6, 1571.9+174.2, 934.0+13.7 pg/mL I &=
151.8 £ 5.7, 1421.9 £ 5158, 861.1 = 185 pg/mL & AFET, LFET EFolA 7P @2 &
Yet ot o] Al 7FA] cytokinesoll Al 71w & YERA AR IF =TS controlTt ol
&lod IFN-y, IL-12, IL-17A o] & A 44.4, 63.7, 14.5% & A& % BT =
AR Hlste] olgd HEF T cytokinese] EHIE 7HE A Fo=E st tiAe dF5 2 &
#dEE A FEs JAstE ZoE Bl

»nl‘{}l

_ﬂ
R
n
>
ot
2
oY

1
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Congentration (pami)
g » om o5 2 B B
Contentration (pgfmL)
PR S ~

Mormal Control €K SK EPR ACK Wormal Control €K 5K CPK  ACK

[[N-'\'._ 00 n n-12 13003 IL-17A
2 " »

RN TIT N T E e

Hommal Contrel €K S CPE ALK MormaslControl (K oK P ACK Mol Control €K W CPK ACK

19 5 @F & o83 AolE7HS A

7 3 =2 mRNA 2 ouid g
(1) Pro-inflammatory cytokines®) mRNA 2 ¢rwiz wg

RT-PCR A& Ax tha %2 Y pro-inflammatory cytokines®] mRNA & +&F& 19 69 e
At RT-PCR A A HMETE T LTt Agste] A3

[L-62} TNF-a9] mRNA @& A normalio] control#oll Hlgle] FoH o2 A3l th(p<0.05). IL-6
ANA BE A 7'41“4:*50] controlt Bt} He FES Bom, ARZA, £F3A], dAdiAA = H
=3 e B A= 08 AR AT et fFoHoE TpA v
(p<0.05). TNF-aolA % RE 72 Aol controlif Bt e $£3S Byon, E3] 347271 9
o7 7ba A YEgtHp<0.05). IFN-y, IL-12, IL-17A¢] mRNA &A% normali#ol] ®l&l control
oA fro]lH o' a3t ATHP0.05). IFN-yoll A& AIAAAE A9 BE X 5] controlael H]
st Al UElgow, ol FoAAE GduAAIE b Ao ®E WA YERRTHPL0.05). IL-129}
[L-17A A= BE A AHg+e] control Bt WA YRS [L-129] mRNA L@ oA o2 A A
ol Bliste FEAXA L FEAAE HYTF wol M FEOER M P FES EYon,
[L-17A A= oA Ad X7 7F8 fojd oz o =22 1 JtH(p<0.05).

U7X += IL-6, TNF-qa, IL-120 4, Loz X += IL-17A, IFN-yoll A 713 e £==F2 Yelfglern
2, 9% &9 cytokinesE Fste] ERstAS W, 7548 AEE o] &3t R E I
Aol Hlgte] @5 e @™ 4o dA a3t 9§ w0 & 3T
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a9 6. d 22E o] &3 Ao]EFFQ] mRNA #d

(2 A =Z A INOS ¢ COX-2 ¢ mRNA & oajd %3
INOS¢} COX-2¢] mRNA & 3% =3+ pro-inflammatory cytokines®] mRNA$} H|<=3F AxZS et
W2 d 7). iINOS2F COX-2 ®5Foll A normaltell ®IS| controlioll A W& =3o] folHoz 53}
R3(p<0.05), EE A M2 controlwrell Hlst fFojHog e £FS YERHTHPC 0.05). INOSe
Ae g A e F4AAA7E controlrell W] fFojH o R s v Iy ?1" 1.9 0 7(p<0.05),
MRNA =& JA| o] oA X 54.2%, FH7RA 54.9%= eI COX-20A4E EF7 X2 mRNA
WE A Eo] 57.1%, AW A 57.5%, FUALAA 59.6%= HI=EHAl @ FES YEH AL
Western blot 2&-& T3l iy =2 W €5 I FHAAGNOS, COX-2)9 HdFS SHSIATHIH
8). Western blot> 1A A5 T Le =y Aeste APt INOSeF COX-29] ohulz whd e
< normal?Oﬂ H| 3} control—TLoﬂfﬂ FoHoz =A YePGEp<0.05). ZE X A FolA iINOS2
o7 ZasAeEd, 53 LA TN INOS Tl wd
] 65. 3%E 7]—7”' 3o £==9 Yellon, o] normalit# Hl=gE F£Fo|th COX-29] vl 3
AR MY+ B5F controlwrell HlEte] ZHASHR om, gtz et Aol A FS B
At 53] FEAA A COX-29] @id otd A &o] 50.2%= 7HE F2 FES
o] fritel A M} Aol FAEA Lol FUE = INOSeF COX-29] Hdo]
ANA 7HE A dErd, G = o2 XSl HIste] DNAS &40y Fds A
3]

Aste AEHE HE A % 5 AN
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Normal  Control CK SK CPK ACK Normal  Control CK SK CPK ACK

iNOS COX-2

T S e T S W e D T T T T e e

=1z

e ! iINOS cox-2

ITRMA Bl esgic
=

Nermal Control  CK SK CPK  ACK Normal Control  CK. SK CPK  ACK

I8 7. A 2ZAS o] &3 INOS 9F COX-2 mRNA &d =&

Normal Control CK SK CPK ACK Normal Control

iNOS

B-actin B-actin

L2 iNOS COX-2

Protein expression (Told increase)
o o oo oo
Protein edpression (fold increas eJ
c

Mormal Control  CK SK CPK  ACK

Normal Control  CK SK CPK  ACK

a9 8.t 22 & o] &3 INOS ¢ COX-29] whild oy &

(3) p53 ¥ p21 ] mRNA ¥ T3 4y
p53 & p212] mRNA &2 13 9o YeR AT p537 p219] mRNA & & control-©] normalsll
Hl3 ZHAskath ph32 controli*o] normalw Bk © WA UEFSEAIRE 3o oA YERUA 2%
t}. p21¢] 2&L controli*e] normaltell Hlske] FolFH oz okth(p<0.05). AT p53e] mRNA &
S ANFAAAE AL RE A ATEA, p212] mRNA @Hde =& 21X Az FElA controli*
of vlgle] FojFHoz2 & FFE YEM A oM (p<0.05), 53] FLAXTAA 7HE =4 YES T
p533} p21e) whild Wy e 79 100 YERAATH mRNA & wje} mRsFAE controld-©] normal
of Hlgte] fFolFH oz A YEFSETHPK0.05). p53e ©hlE E S AlEA R, BEAX S} G A,
AT o2 =A YEbEth p2le @A dde AR R], FEAR], oA XA control
of vt & }O‘Jr f‘ﬂ kel & ztole §lla, FEAA 7ol & A AgrsErRt ¢dHo| Ut
St ol=A o AA = Az T AES A, 53] FAAA= 1 oA 5] 7
Z Holu dizgetel ’5‘] g¥o] e Ao Z HlY,

SUNCCNET
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Mormal Control CK SK CPK ACK Normal Control K SK CPK ACK

@ o

=

(5]

MRNA expression (fold increase)

o

Normal Control CK SK

a9 9. A

Normal Control cK SK CPK ACK Normal  Control CK SK CPK ACK

W = = e e | o

at5 p53 5 p21
= = ab
3 22 b b 2
52 S1s
5 d 1
g1 2
= Sos
g g
=0 L2
Mormal Control CK SK CPK ACK Mormal Control CK SK CPK ACK

a9 10, g =22 o] &3 pb3 # p2l FHAe] T

. 21X 84 & A (Glucoraphanins} Sulforaphane)?] F8%F L FUEAo #AF 71A AF

AAsta A E(ruciferous  vegetables)oll=  glucosinolatesg}il K23+ isothiocyanates  (ITCs)<

thioglycoside #-& & (precursor)o] FH3tA Ffr=o] Aok X £9] glucosinolate #4<= Fal &<l
" 23 7% % glucosinolates myrosinase (B-thioglucoside glucohydrolase, EC 3.2.1.147)ol 2]3}e] 7}
FRI)H] ASEE [TCse thx Al B2 F9] 3k}el sulforaphane® A<l glucosinolate o A
7V @e ¢ko] #9ld 1 peak (glucoraphanin, 1% 119 95 2 F4S3AHS vwsta, 159 A
AESA 71[4S AT A ok o] ¢35t ¢4 glucoraphanin® sulforaphanee] F¢&A4S <14
1339k A 3£(5637 human bladder cancer cells)oll A vl alstH om, &Aool =A vERD sulforaphane]
UM EZAAA 71 A-S ZASAT
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mAU 1

19 11. A9 glucosinolates HPLC chromatogram

D 5637 M| Z A glucoraphanin¥} sulforaphane®] 34&A Hlw

Ao AFgE 5637 UA WFAAEE A H T AT A2(KRIBB, Daegjeon, Korea)oll Al £ ooto
o, GAE] wjFS ¢ RPMI-1640 ¥ A|(Gibco-BRL, Grand Island, NY, USA)¢} 10%2] $-ejoldA
(fetal bovine serum, FBS) 2 1%<] penicillin ¥ streptomycin (Biofluids, Rockville, MD, USA)e] &%
B A E AFESE] 37T, 5%, CO, 271 BtollAl vjgstAith Az F4o e Ads A4S 3
&sh7] Ykl A A o] wEkS vl 4841tttk A st AA o AZE FASAS

— 5637 A|X|A glucoraphanin @ sulforaphane®] &g vl E $3le] MIT assaysS A AT
MTT assayS 93&te] Al w8 6 well plateo] 3x10°7R/mlE2 5637 A|ES E3F3}aL glucoraphanin
sulforaphanes ®j Ao 3l Aste] zb well & AA v% 2 A A =2 At A7t 24 &
A & A A3FaL tetrazolium bromide salt (MTT, Ameresco, Solon, Ohio, USA)E 0.5 mg/ml =2 34
3ted 37TCAA 3AZE &<k A HjFstA Y. HiFo]l €9 o5 MTT Al9FS A A%k dimethylsulfoxide
(DMSO, Sigma-Aldrich Chemical Co., St. Louis, MO, USA)Z AA ¥ formazanS =5 =<9 ¥ ELISA

reader (Molecular Devices, Sunnyvale, CA, USA)Z 540 nmo|A &FF =2 =AUt
» Glucoraphanin 2 sulforaphane®] xjglol]l W& 5637 A|E F2]o] v FFS 2AS A3, 19 12
oA & 4 9l%=o] sulforaphaned] A7 = L AIZF oJEHo 7 F294 a3 E‘Ri"”ﬂ 531 20 p

M ¥59 48A17F HETAA ¢ 60% A=Y =294 axrt Ao gl
200 uM F=9] 48A17F A 7FA] 5637 AEe] F2d & WHeE FET 4+ QT
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A) Glucoraphanin (200 uM) ) Sulforaphane (20 )
120 7 120 -
z oo ¢ z 100
3 m 3w
Z = 60 i
G 3 ;
= 4 B W
2 4l R H
al i . . . ; ] gt . . . . " i
n 4 B Fl » a8 o 4 B ) L F) a8
Time {h) Time {h)
B) Time (48 h) D) Time (48 h)
120 ¢ 2T
= o 2 100
%; Bo E om
Z = 6
G S
lE 40 v = 40
2 ol
[} s L - i i i L ] 1] [S i . i . i . i
0 71 40 ©3 1A 160 700 0 1 25 5 0w 15 20
Glucoraphanin (M) Sulforaphane (M)

a9 12 AA FFAME(5637 human bladder cancer cells)®] F2]o X &=
glucoraphanin (A &B) % sulforaphane (C &D)%] ¥ &

2) Glucoraphanin3} sulforaphane?] &34 2|7} 5637 AE9] F2d) nX= IF

a9 129 Z3E ¥y o 2 glucoraphanin¥} sulforaphane?] &3 A glol 23k 5637 ME F2 oA &
349] ARE FAsH7] $98ke] 200 pMe] glucoraphaninell 20 uM<2] sulforaphaneS 48417 &<k HA =

l‘li‘

= g3 & MIT assayS A A 5FSTh
:/_a 139] AxoA & 4 59| glucoraphanin®} sulforaphane] E-3txz]e] 79 5637 ME2 &
2 A 7 a4 & sulforaphane ©5 A gltoll Hlgt] {Fo] A<l 2ol WHAT = AL
» Sulforaphane-2 glucoraphanin®] Hl&}e] wj-9- =gk gddAdS Bl ¥ glucoraphanine] &<
& g e Zo g Yeigon, T B EdA g o3 A FeaAE AEHEHA At

120

l

o

100

80

60 [

40

% of cell viability

201

(1]

o 200 0 i) 200 200 Glucoraphanin (pM)
1] o 10 20 10 20 Sulforaphane (pM)

% 13. Glucoraphanin?} sulforaphane®] &34 &]7}
5637 Q1A wlgelAM iz o] =&l n 2= o3k

3) Sulforaphaneol] ¢]3F 5637 M| 32| apoptosis &

o]%e] Ao A sulforaphane©] glucoraphaninel] Hl3led 73 g &4&A-S b7l sulforaphane
o &3 5637 AX] ZFAJA|7} A74A| EANE (apoptosis) =S ABA o] 2l

o] st A Fe] W3t FF AEF7] sub-Gl7]e <

< A&t
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(D DAPI stainingol] 2|3+ Alz3o] e #2
Apoptosis7t FEE NS A SFoldo=w UrE}UrE o] FefA WHsE BAFEr] 9Jste] sulforaphane

o] ¥ MEE v& S 37% formaldehyde €93} phosphate buffered saline (PBS)E 1:9¢] H| &=
42 fixing solutiono. 2 10% < uA3AT nAHE MEZS cytosping o] &3k slide glassell F-2+3}

Aot AlZ7F H&2E slide glassE PBSZ 2~3%] A= M #3&}a PBS7F vl27] Aol 0.2%2] Triton X-100
(Amresco)S FH7bste] 2o A 1087 1243 3 25 pg/ml 5=2 4’,6—diamidino—2—phenyhndole (DAPI,
Sigma-Aldrich Chemical Co.) &S A g]3te] AF2oA 1583 Gt Aol £ & 4008]<] u)
52 7} 5o mE dAx o Fy wstE dEsAT

A Time (k)

il 24 3z Af

Sulforaphane (20 pM)

B)

Sul‘l’orsphma (20 pM) -

mﬂ

Tlma I:h:l

H ¥ EE

&

% of apoptotic cells
=]

1% 14. Sulforaphane A 2]ell &3k 5637 <UA HF A E 9

apoptosis &
— 20 uMe] sulforaphaneo] ¥ wiX oA wjk® 5637 XS TAHAIZ F ko] Eolzxozg AZL
st FFEHEQ DAPI |A1S AAste] FFAn A stolA] ##3 A, sulforaphaneo] A2 = =] 22
A W Aol A A AZoA Aol Fejrt FEF}A AAZ oz FMo] Qo sulforaphane & A
Zrel F7bel whel AA <l e B= 7HAel B o] apoptosis7t Fold M EolAM APFHow FAEE
o A 2 (chromatin) -$-30ll ¢]%+ apoptotic body A ¢ Z717} BZHJHTH 14A).

@ Flow cytometry &4

5637 Aol A sulforaphanec] -'¥43t= apoptosise] AEE AHZgFHAo=w BAsly] st A o
sulforaphanee] A8 8 MEZELS 2 U3 2,000 rpmo =z 5E3F A ETsIS FE5HS A AT T PBS
5 o]&3te] 2-33] AE MASAY. F¥E MEZE= CycleTEST PLUS DNA REAGENT Kit (Becton
Dickinson, San Jose, CA, USA)E o]&3le] 1y % HAS 3t 4°C Sl A 308 FoF HFSS AlF
ot HESAIZl HIEE 35-mm meshE o] &35t dUMEZ £ 3 & FACSCalibur (Becton Dickinson)&
A8 A A FPukLo] w2 Cellular DNA content 2 histogram$ CellQuest software % ModiFit LT
(Becton Dickinson) Z =213 & o] &3] B35t}

— 20 uM<] sulforaphaneo] *g]® 5637 MXE tl’do2 DNA flow cytometryE °]-&3}o] apoptosis7t
FHEAS AR dFEHE sub-Gl7]ol aiPste Az N=E F83 Ax= 119 14Bo Yepd vt
oF Ao} Ao & F dxo] A A Agk 5637 AEZoAe] AAZ apoptosis ' WE= oF
2.3% 2 "¢ ko) sulforaphane 2] Al7te] Z7be wal sub-Gl7]ol si@3t= Mz HI=r} =7}
St 24X 2 48X A= 42 131% 2 275% A== F71HE AT

ofr

ﬂoﬂ
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sulforaphane®] A 2]l o]gt 5637 M E2] F24A @42 apoptosis & EHT A

4) Sulforaphaned ©]3F 5637 M| X2 G2/M arrest &

t}S-& sulforaphane] 2|3k 5637 A2 F2AA7 AEF7] EA A7 @y dF@Ao] Ade
oA FE ZASIAT ol & st A7l AR flow cytometry E4iol oldte] Uebd AFAE nt
2 sub-Gl719] Al WEE AT UmA AZ2E59 EZEE ARSI

Sulforaphane {20 phki)

1l g M az 48| Time (H)
o | | ;
2 5740 56,10 43.45| | 36.48 #6592 | |G %)
E 2462 25,07 A P 25605 (%)
5 17.98 18.63 l wnl| | 36500 4748 | (G2 (%)
a | 1
i L Ben 1T Ren 1T B (1 Beed (1 Jeedl. |

DMNA contents

I3 15. 5637 ¢lA) wWbgoM|xze] MEZzF7) LS HlxE  sulforaphane? %3

20 puMe] sulforaphaneo] &% HlX| A thddt AZF T wWlSE 5637 AIEE o E AEF7]
HNEES B3 A3} sulforaphaneo] x| A & vzl A vkl Axe] A-$ Gl7]d sigsHEsE W

62.34% HA=Hom, S71 & G2IM7]dl FEH = AlE= 2H2F 2256% 2 15.10%2 YEFGTHE 15).
81} sulforaphane2] A& Alzte] ZAoJA4Z G179 3= AlE RN=sE M sty 2443
9 ABAIZE A el A Az 43.95% B 26.92% 2 UElRom, S7]o dHEH = AEY HWEs F WIE
#AZT F# gl a2y G719 ME RIE7E 555 dUFoE G2IM7]d g e Alxe s
= Azt F7kE o] 2443F 2 484 Aol A 22 198 2 329 E S E AT

=

» o] Ay sulforaphanee] x@]o] o3 5637 MEo] 294 AL AEF7] G2/M arrest £
I} ABAo] Y& BHoFE AolH, ol#d G2/M arrest= apoptosis I AARES JHAE AYS
& F AR

5) Sulforaphanec]] <]3F 5637 A|XE2] mitotic arrest &

Sulforaphaneol] 2|3k 5637 Al3xe] G2/M arrest7} G2 @ M7] 5 o] HEoA Eo|x oz [FHFEAE
A o] ARE ZFALSH7] 918t G2-M7]9] ol #st= —?ﬁ %@X}%ﬂ b WH3tE AT

— ol 9t 19 99 A FY oA mdE AMEE U4 o2 Western blot analysiss A
AT ol E sl Fnl"E M Eo AL lysis buffer [25 mM Tris-Cl (pH 7.5), 250 mM NaCl, 5
mM EDTA, 1% NP-40, 1 mM phenymethylsulfonyl fluoride (PMSF), 5 mM dithiothreitol (DTT)]E 7))
o 4TAA 1AZE T WA &, F ohild s stk @A F %+ Bio-Rad @ d A&k Al ek
(Bio-Rad, Hercules, CA, USA) A}d‘l‘%}%‘ o F3l AF T S 2 Laemmli sample buffer (Bio-Rad)
£ 4o]A] sampleS THEUTH T F2] sampleS sodium dodecyl sulphate (SDS)-polyacrylamide gel2 ©]
g3t ArjgdF oz B3 F, nitrocellulose membrane (Schleicher and Schuell, Keene, NH, USA)o. =
electroblottingel]l 23l oA AT Eeld Tz o] HeolH nitrocellulose membranes 5% skim milkE
2] 3le] Bl Eo]A el A Lo t)dk blockinge A AEtaL 12} antibodyS *2l3le] A2l A 2412 9]
A = 4T A over night A1 ©8 PBS-TZ A& st A 2]¥ 13 antibodyel] 9= 232} antibody &
AFESEe] ool 1A AE wrgAZ T HEEo] Ed & oA Enhanced Chemiluminoesence
(ECL) solution (Amersham Life Science Corp., Arlington Heights, IL, USA)& #-& A1 t} X-ray filmel
ZPAA ERGRA 0 Iy s EAEAT
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Time (k)
4 i M 1348

— — | +— Cyclin B1

——— —|.- Cdk1

— — — —--|-¢— p-histone H3

e e H|"- Wee1

o s —— | 4 Chk1

ﬁ——-‘—_lq_ Actln

%7 16. 5637 QAA| WFAAZ A A G2-M phase #Hd =H
IAE 9 HWdl e x|+ sulforaphaned] 3

» 13 169 AdoA & § Ad%o], sulforaphane & A|ZFe] =7t wel G271 A M7 29 Hol&
338k cyclin Bl @ g o] ool w9 F7FEA 0™, cyclin Bl#e A¥S F3te] Ao S7tE=
cyclin-dependent kinase (Cdk) 1 (Cdc2)e] &d = Fuk A<= Ath. 53] mitotic arreste] marker T2
ol histone-3 10¥ serine”]¢] <143} %= sulforaphane =& Ao F7ie] uwig wj$ F71E ]
sulforaphane ] g]ol ©]3 G2/M arrest @4 M7], & mitotic arrestol] 93 AYLS & 5 AUk A
Cdke] ¢14+slE =43t= kinase 9 3hub¢l Weeld] & 2 G2/M719F AA3¥ DNA damage =4 ol
%873+ checkpoint kinase (Chk) 13} Chkle] ¢ Z& A<l ataxia telangiectasia mutated (ATM)S] &
S7te FHEAES & F AT

— m2tA sulforaphanee] 2]k 5637 MEZ9] S JAEFH= G2 arrest’} o mitotic arreste} FH&H o]

[ 3] 2=
J=E ¢ g A

6) Sulforaphaneol] 2]3F 5637 M| 3E2] caspase 84 F7} © PARP @9 TdH3}
Sulforaphaneoll 2|3l 5637 A|3Z2] apoptosis = 3k 717 AFE £l apoptosis F=o HA A
Ql I&& 3t caspased] Ld P G vA= FFES ZAEIATE olE $18HH caspase S extrinsic
apoptotic pathwaye] 7§Alell &9 3 caspase-8, intrinsic apoptotic pathway®] 7§Alel 23k caspase-9
2 caspase-8 L -9ol| ¢)&te] BAI3lE = effector caspase 9| 3F}4<l caspase-39 W @ A W3}
o} &A3te caspase-39] thE Al 71 w2l poly(ADP-ribose) polymerase (PARP)e] T3} /2
oARE AT
— Caspaseo] ®d WsE FAEH] HdlAe B7Ie FEE oA ugdE AEXE dFo=
Western blot analysisE A A|&}H 2.1, caspase &4 WIS FAH7] YA+ 150 pgel ©wfdo] g
3 50 ple] samplee] ~71& 100 pMe] $+/% reaction buffer [40 mM HEPES (pH 7.4), 20% glycerol
(v/v), 1 mM EDTA, 0.2% NP-40 and 10 mM DL-DTT] 50 plE& &%3ste] 2zt sample B % volumeo] 100
w7t A ST 7]l caspases EFol WE 71E 5 plE H7Este] 37C, G oA 3AIZE FoF HHEA]
% ELISA readerE ©]-&3to] 405 nme] §F35=E o]&3st W59 A=E FAAT. AP AH&H
7148 caspase-39] 7 $-ol+= Asp-Glu-Val-Asp (DEVD)-p-nitroaniline (pNA)©]%1 3. caspase-82] 73--oll
+= lle-Glu-Thr-Asp (IETD)-pNA¢|12.™, caspase-92 Leu-Glu-His-Asp (LEHD)-pNA % t}.
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Time [h)

% 17. 5637 AA| WgdME| A sulforaphane Ao WE caspases] 4 S7}
2 PARP @l o] T s}

a9 179 AdpellM & 4 9l%e] sulforaphanedl] #2jol] ¢fste] =24 %< pro-caspase-3, -8 3 -9
sulforaphane 2] A3t &Aooz ZHaFdou Fiig 43 dud 4y F7}
A3 FAFSIE oASHATHIE 17A). ¥lE &4y dide] B¢d wisle #o] ojggloy £
d A E olE caspased BAHE FU1E UEE ZAo=F AZEO in vitro caspases activity
assayE &3kl ©]E caspased A4 AHEE AA AT A, sulforaphane A gloll ¢J3te] caspase-3,
-8 2 -99] o] A ARt oEA o ® FUst] 48A3F Aol s 27 366, 2.841 B 399 F
7Fele Ao Yebgti(ad 17B). T3 &A4std caspase-39 o3kl EoldtAl &7l dojuA
apoptosis fritoll 2 HA o7 #FA3E Aow LW £2 @A Z A DNA repairet genomic stability
of #o{st= PARP o] Zhaet A dwst d4bo] #EEHIJTHE 17A).

— o] 3t A7}+= sulforaphaneo] ©]3F 5637 AlZ ] apoptosis f+5+ caspase T4 =717} #HE o] ¢
= omHgt

ox M gLV
=
i
o
g
et
flo

oot
s

7) Sulforaphaneel] 93§} 5637 Al 2] apoptosis F2ell #]X]&= caspase &4 AdA| o] I

o} sulforaphaneol] 2]3F 5637 M 32| apoptosis =7} caspase &4 o]FZ 02 dojf=xo of i
£ =AM

— ol& I3t dlxExA <l pan-caspase inhibitor®l z-VAD-fmk (CalBiochem, San Diego, CA, USA)7}
sulforaphanecl 2]k apoptosisE AT = ASAE FASHI T

» HA o] Py HelE #ES Ay, 27 18Ao] veERd uwlel o] sulforaphane A& ol 2]ste] F7}
H FdAR S=o 23k apoptotic body @A o] z-VAD-fmk A Aol olsle] HAASA TAENLH,
sulforaphane *&loll ¢]3 PARP @& o] t#H sl s z-VAD-fmk A gl olsle] AAHISS & &
AATHZH 18B). =3 5Y =7 oA sulforaphanec] ¢]3F apoptotic sub-G1¢] ¥Wl% Z7}7} z-VAD-fmk
Aol osle] fFeoldo g AR om (1Y 19A), o]+ sulforaphaned] 2|3+ 5637 A|Z o] A|EZ2
AA 2tz AAIGo]l AUJTHIH 19B).

— o]Ate] A= sulforaphane] 23+ 5637 Al X2] apoptosis %7} caspase &4 7} o]&Z o7 o]
FolF & ojn| gt
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Sulforaphane (20 uhl)

- +

-+ 4+ Bul {20uM)
+ =+ z=VAD-fmk (100 ;M)

*= PARP
i + L .‘_

|'--.__.,_..,_.'-lr- Actin

(W pOL) YWpFav Az

719 18. Sulforaphane A &ell 9|dt 5637 <UA WFFAze AMA g5 9 PARP ©
H3}o| ©X]+= pan-caspase inhibitor z-VAD-fmk2] 4%

A) B)
30 = 120 -
% i ém- E B
¢ o2 - = 80 -
2 )
IR I N I
o s
2 10 - ..; “ -
g 5 _ £ o
G S . B o . M ;
Comt  WAD  Sul VAD+ Sul Comt  WAD  Sul VAD + Sul
1% 19. Sulforaphane A glel] & 5637 AA WFLAHEZL] apoptosis 78 2 F2 A

o] W]X] & pan-caspase inhibitor z-VAD-fmk2] &k

8) Sulforaphaned] ©]3t 5637 M X< apoptosis f&3 ROS & wEZ =g ol 7s 7 FHA

. Sulforaphane?] &&Ado) gk F7F2<0 711 A+E 98k sulforaphaneo] 2] 5637 AlZo] &4
2kAF(reactive oxygen species, ROS) A4 o F-o} o]} AfE v EZE=gole 7|5 s ZASIAT

— ol& fste 5637 AEZE AAHF EF5tH FABIAIZ F, 20uMe] sulforaphanes A 2]g & A A|
T 7rAo 2 ROSe AA 2= 10 pMe 2,7-dichlorofluorescein diacetate (DCF-DA)E A}&-3to]
37° C gz A 1583 GMsta, flow cytometerE o] -&3}e] sulforaphane #2]o] w2 ROS AA o
BE golstgon, nfEZcgol 2 A9 (mitochondrial membrane potential, MMP, Wm) ¥ 3}¢] o3RS
ZASE7] 913l A= dual-emission potential-sensitive probeql 10 uMe] 5,5, 6,6'-tetrachloro-1,1,3,3°
-tetraethyl-imidacarbocyanine iodide (JC-DE ©]&3t 37° C, ¢atell A 303 E4 % flow cytometer

£ ol gate] B3Ik
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A) B)
35 =

g s b . - Time (h)

7

= 25 ¢ i T 0 2 32 48

7]

e I _ 5 .

Fu ¢ & & =
# | ot ! iy “ | et | i

o 0 r = e .

L(_)L ’—X—‘ T 10.45% 27 62% 43.09% 55.59%

= ’T‘

o ,

0 05 1 3 6 9
Time (h)

2% 20. 5637 AA| wFgAEA A sulforaphane *2lol 2]k ROS A4 F71 & nEF
ot 75 &4

> 13 20A9] AFo|A & 4 9J=o] sulforaphanee] AHz|¥ 5637 AlEZAA, A& 30& o]UHE ROS
o Aol FUkste] 3AIZE Mg & dhxwrel Hlste] oF 30M) B=E FUHEJT 1 F Azke A
of we} ROSe APFE Ha ZaEH IAZE o|FREHE URw FEoE ZAHAY F
sulforaphane 2] Z7] @A ROSe Ao ¢ ZF7HHASS & F UM MMPO] 7%
sulforaphane A 2] 24A1ZF o] FHE FH<Ql &4 do] aEo] 48A3F AHeTollAs oF 5ul o]
o] MMP 4&4S& ##E + JJAHIH 20B). ol= wEZ =g olto] depolarization® o] m|EZE g o}
o}o] hyperpolarization® 1SS Ho]F= Ao 2 sulforaphane?] Aol olsle] nEZcgole] 7% &
dol 2 EHASE ovlste Aol

— o] A3 sulforaphane *glell 23 ROS A o] mEZ= g o} 75 &4 79L& 7s8S
HoFEs A3z 48 &+ o

9) Sulforaphanes] |3+ 5637 A|E2] ROS Aol w X ROS A AaHAY I

c 29 209 Aol #EE ROS A AdE wEZE=Eol 7E &40 AHHORE ARE
A o] AFE FASHAT

— o]Z 3l tiE A<l ROS scavenger?! N-acetyl L-cysteine (NAC)S AA 23 & AAAL F<h
sulforaphane& *#]3la. ROSe] A A= 2 MMPS W3 E v w3ttt

= 19 21A9 A= 10 mMe] NACE 2413 5k AA2ls 3 sulforaphane< 3AIF &<k A2l
ROS9 AAH HEE vl Ao =Z, NAC THe AHEg A= gzl Hldte ROS A Fo] #a
Aem, sulforaphane @5 A& vlud 39, Ao xa FFSE ROS A o] 7HAaE o] NAC
o3k ROS Aol ztdto] A0 R o] FoJA 1 fYg& HAFIT o]& e ez 10 mMe] N

AlZE Bk AAE3t & sulforaphanes 48A17F &<9F A3k & MMPe WHe A=E #Azs Ave= 19
21Boll YEFATE. Aol & 4= %o|, sulforaphane ©5%5 A glTolA #ZEE MMP Z4lo] NAC
AAgel ofste] AASA JAHUTS & F AT

2
)
rr
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A) B)

1| E — -
— = T ®
é 25 T !
- 1] s i + +  Sul {20 uM)
T 2T - + : + NAC (10mM)
€
£ 15T ! " :
g | # & - ¢
"u" . 10.10% 10.49% 56.65% 18.85%
[m]

| |

Cont HAC Sul NAC + Sul

¥ 21. 5637 1A W<t Llj_ ol Al sulforaphane 2o & ROS A9 =7} & nEZC g
ol 71559 &2 vx= ROS A AsAle] dgF

I‘IF

sulforaphane *g]o] ¢ MMP A4lo] ROS A o&EH O Z o|FoAa Y& 75

ool A
HoFE Aol

o Qi
Aé'ﬁ' -

2

10) Sulforaphaned] ]+ 5637 A 2] apoptosis el ©lx]= ROS F8A4

D E 21 AdelM #EE ROS A4 oEZ MMPO| &4, & wEZEE0} 759 &4l apoptosis
TR A AEAe] A9 ARE A

— o] $13te] NACS 2417t AH 3 F 4843 <k sulforaphanec] H2]® 5637 AZ &lo] &)z
W3l PARP @ gtol] mx|= @&, flow cytometry &4 ¢ apoptosis®] A2 £4 91 MTT assay
o o3 =& TS =AU

A) B)
Sulforaphane (20 pM)

— +

- - + +  Sul (20 pM)

- + - + NAC (10mM)
1

ek s S | +— DARP

— - -+
«— Actin

+

1Y 22, 5637 Q1A WFtA Eo A sulforaphane o] 23 dAMA =
2 PARP @ sle] v]x]= ROS A4 AsNAS 9

(Ww o1} 2¥N

[ —— -

A) B)

30 120

= # = #
25 T 00 |
20 ; 80
15 T 60

o - 40

m = [ »

Cont NAC Sul NAC + Sul Cont NAC Sul NAC + Sul

% of apoptotic cells
% of cell viability

o

19 23. Sulforaphane A&l )%+ 5637 <AA| ®3F<hA3Ee] apoptosis -3 2
2 GAo] v X]= ROS A As|A<] F3F
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» (D Sulforaphaneel] ©]&+ 5637 M= 3o Fej& WH3lo] v X= ROS At &
vle} Zro] NACS] Aol o)t sulforaphane ©HE A glel o)d dMd &=
e F717F A9 feEAl AdE QT

> @ Sulforaphanedll ©]3k 5637 Ml3£e] PARP @¥iste] vlAl= ROS Awhe] &b 19 22Be] vhehwl
Hhe} o] NACS A xjglol o]&te] sulforaphane @5 A& oll €3k PARP ©#isly} a4 oz 2dH
=3

» (@ Sulforaphaneol] 2]3F 5637 A3 2] sub-Gl ¥Wlx F7}o) njx]= ROS 2o &3 73 23A9 ek
W whsl gro] NACe] A elel 2|ake] sulforaphane ©% Ao & apoptotic W= %717k A<l o)
Z7 FEog AU

» @ Sulforaphaneol |3 5637 M E2] F2dAo| wX= ROS z2tete] &x: 17 23Bo] Yebd nbe}
2ol NACe| AAglol| olste] sulforaphane T Ao odt MEZ2 oA 37t Fodoz Ads

I a9 22A9 YERH
2 apoptosisc body &

637 A|3Zol A sulforaphane #&|el 2]t apoptosis®] fF1¥e] ROS XA & o2 o
o F= Zolt.  sulforaphane Aol 23 %7] ROSS HA3 F717F rlEZE o}
o] 7% E£4E FEsig e, o] <% apoptotic B A&7 AREASE B FE AFolth

it
vt
B
fl
%0,
oo
o
E »

11) Sulforaphaneol] |3 5637 Al ¥2] mitotic arrest ol wX]&= ROSY F8A4

: o] Ae] Ao A sulforaphane 2]l 2|3k 5637 AlE2] apoptosise] #E-2 ROS A o]&AH oz o]
SHA I A28 32134 7], sulforaphane 2]l 23 5637 A|Z2] mitotic arrest A ROS YA
SEH 0 F o] FAAR=XFE ZAFSHITH

— o5& $J38le NACE 2A1F AAEldk & 484]7F < sulforaphanee] *J8]® 5637 AlXEoA E2H
ol g o] & o] &3 Western blot ¥4 2 flow cytometry ®4o)] AEF7] BXxo] FFH W3S A}
e

> 19 24A9] AFtollA & S Eo| sulforaphane Aol ot =719 cyclin Bl®}t Cdkle] @a 2
histone H3¢] <143} Z7}7F NAC Ax e gste] A thzxd £2o2 A5 o, sulforaphane
Aol o7 G2/M7]ell &3k AlES] W% HA| 2 FFH FARH UESTHIIE 24B).

A) B)
+ +  Sul (20 pM)

- - + +  Sul (20 pM)
+ 3 +  NAC {10mM) . + . + NAC (10mM)

‘ o g ‘ +— Cyclin B1

o 60.27 63.84 26.02 61.97 | G1 (%)
‘ — ‘k Cdk1 2 22.81 2053 29.42 2140 | S (%)

E 16.92 15.63 44.56 16.63 | G2/M (%)
‘ . ‘ «— p-histone H3 £ I |

E I-“.._

‘...... " ..----‘4-— Actin

DMA contents

13 24. Sulforaphane *J2]ell &gt 5637 AUA W3<LAEZ 2] mitotic arrestel]l ®]x]= ROS A
4 Ao FF

[oRm =
ROS A4 o]==x o2 mitotic arrest®} apoptosisE FEA|ZoZA FEs qY4 &5 AYL IS
oJu) gt v 2 2@l MaAFo A sulforaphaned] ©]3F apoptosis f'2Zo] ROS 34
A Ptz BaE vl 9oy}, ROS oJ&H o2 A E ) mitotic arrest7} FEHETE HE HxZ H
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& 71540l FXE &Y AA A=x -2EE(starter) A+

et 71548 A @A T probiotic 7154 & FrabS 2~EbEl(starte EA4 F7Fete] 1 7]
TAE U SIANZE F du. A4S ole AAEZRE AH E—ﬂ?} Lactobacillus plantarum=}
Leuconostoc mesenteroidesE 10°%g ©. 2 H7tsle] A z3hch A4, F4 59 7158 HA4E S B3}
of o] T 7}A FAk#2] probiotic &3 W o5& HIIE 7o Ei}% ol K gk},

L 288 ARSI 2 FEdel g i, 4¢84
Probiotics2 ©] &5 7] $13 v 2oz A Ao it HAA, A= 5 Ao ¢4 2
HEA, A8 2stassh ik g gEaked izt WA, & b8, weliAe doE

D A3 A&H #F

Ao ARRRE 5 7HA FFE obH & 2

Lactobacillus plantarum PNU (RAFAHo|A Axg gt} 7]sie] £ X oA #El&4, KCTC
11352P), Lactobacillus plantarum (& d74e IR HAHE A=z A
Leuconostoc mesenteroides PNU (£ AF49] FAAA #HAHE Az AXdA 854, KCTC
11353P), Lactobacillus sakei (B A9 &4AX HAIZ Az AXANA EelsA), Lactobacilus
Rhamnosus GG(ATCC 53103)

2) £ #F9 U8 € yEESA

W AstEAe 94 9 FELb dig WS SASATHIY 25). EEAFo yAHEEs SAHT
7§3'Jr M =2 WS RQl #F+= Lactobacillus plantarum PNUe|W ©-3-9 2 Lactobacillus plantarum
PNU$®} Leuconostoc mensentemzdes!ﬂ &3, Leuconostoc mesenteroides PNU, Lactobacillus sakel,
Lactobacillus plantarum, Lactobacillus rhamnosus GG <22 YelutEs AL BZASAT. gF4tol gk
WAdeS A ZA3 Leuconostoc mesenteroides PNU, Lactobacillus plantarum PNUS}  Leuconostoc
menseteroides®|] <%, Lactobacillus plantarum PNU, Lactobacillus plantarum, Lactobacillus rhamnosus
GG, Lactobacillus sakel <=°.2 JeVskt}. Lactobacillus plantarum PNU2| 9 4ko| A o] A Ego] fFo|& o
2 7 =4 U a(p<0.05), Leuconostoc mesenteroides PNU2] FE4kol o] A& o] Fojxo=z
A UEFRTHPK0.05). o= F8&% AFAZE AHAA 1 7lsES wsbr] fsiA A 93] w2 pH

of Aol FFol e A WS Book dvhe HE AT W F JHA 757t H} A% B4 A
Ui eSS ¢ & A =3 ikl A3 WAS zk:= Lactobacillus plantarum PNUTF2F &5 440l
3 WAL 2= Leuconostoc mesenteroides PNUS £38 -9 94k #ul oz} d%’& 374 BT
A W8S 7HE ¢ S AeE Jddnh

_35_



e In gastric juice In small intestine juice
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[ 1 2 3 o 2 2 &
Exprimental time (hours) Experimental time (hours)
- LPPNY =5 LP k= LMPNU  —A=LPPNUAMPNY  ~B-15 —B- LA GG ~@-LPPNU  —@=LP ~d=LMPNU —A—LP PNUNMPNU ~B-LS —E-LRGG

a9 25 BT WA 2 EEAA
3) EABAR A
55° Co] geFzoA AAZEL 7FEsiy A fabd AEEL WHIlE A Ades O9 269
el wke} 2ot Lactobacillus plantarum PNU7Y 748 &2 AEES B O™ Lactobacillus rhamnosus

GG, Lactobacillus plantarum PNU<®} Leuconostoc mesenteroides PNUS| &3}, Lactobacillus plantarum,
Lactobaciilus sakel, Leuconostoc mesenteroides 2.2 eVt welX Lactobacillus plantarum PNU,
Leuconostoc mesenteroides PNUE &3 Ao H718 ~elH 2 Add A0 2 ®lth

Tolerence in heat condition

Bacterial count (Log cfu/mL)

4.0

Exprimental time (hours)

—8—LPPNU —S—LP —A—LMPNU —A—LPPNU+LMPNU —-LS —HB—LRGG

a9 26, 2T EUAA

D 2ete #7t AAY A=
AR Azel A4S ABANFE ZUE BN ANG SR @RTAXN ZAWoIA A Fol
AgseT 2e ofF Bag B4 RPN T
2 ), AP LA, 21,
REAZADNE, /NS QEA), vhs, A7, R W, WA, AV S R4 FHT TASY Erte
o)A Tyl AHgHAT

APl A8 WAL PAUSE PAATLY FUPA ANNE ol gt A=

2

3} om, Fik
starter= 10° cfu/ge) =2 xdste] oy A

d % wl
o EFHYh olo] Wt F 6% PA, F @
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o starterE H7Fe A (LPpnuK, LP3099K, LMpnuK), F7}A] starterE 1:19] HIE&Z E3sle H71gh
22 (LPpnu/LMpnuK, LP3099/LMpnuK), A& d ZAXNK)7F Az Jdok. Axd 2k RS 15TolA 6
A7 Bty A7 AR E AFH ] Aol AHESHATH

O

2) pH ¥ 4t=9] W3

AR e 48] starter F7bol]l WE HEVIF T pH B AF=9 W3l= 9 270 YERG Bie} 2ok #a
Z7]el= pH B AF=rE AR 3 & ApolE HolA| ¥ TR PL£er) visidnh v, 1 2d
5Bl starter F7F AX| e AAEE X Apo]o] & zto]E Ho|w starter H7F X oA pHE A<}
A= FUVMEETE wE Ao 2 YEEHTHPK0.05).

—S—LPpnui

Acidity (%)

Storage period (days) Storage period (days)

a9 27, 2EbE A7 X9 pH @ 4 w3

3 FIINRAT L AT F ¥

ZF AR BELST A wE TSN AT D AT AstE 2AEke] 9 284 YER AT
To7)8 M HEZR7] starters H7EeE A A AALE AAETG & o2 YEG oL o
3T AALE AR A wE Z7 P < Holn F 4YA = starter HU AARG = FIUNH HF
2 BYthp<0.05). 18U BF 6¥atE BEF 10° cfuml £F08 Asaga, 2 1A 2 fod 2

o] 5 Holx| Ut

% Leuconostoc sp.ol A% AALE 7AxE= wFE Z7] 3.5x10° cfu/mLe]l Hld} LMpnuKE 5.0 x 10°
cfumle® H& #4E #F & £ Jn Fart AyHo w2t Leuconostocs 713 AAE
(LMpnuK, LPpnu/LMpnuK, LP3099/LMpnuK)= 1.5x10° cfu/mL7}A] A<53tath Um A 22 S i
F 24 AHEH v Ast S Bolw & Xols HolA skth F Lactobacillus sp.= AlZE Al
LactobacillusE 7718k Aol EL 5 RYPo U (p<0.05) &E 2AFEHE 2 2o)E HolA %49
3, 36Ut =% 1.3x10° cfu/mLo.2 A5atel fo2Ql 2holrt AUk

Starter 7} Ao 79 LEE7|FE Fade] g7F =3 ARbe HEE Hole= W, starters 7}

A ¥ AA= 34 HstE YE AT

%:frlrm
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I Total aerobic bacteria e Lactobacillus sp, "0 Leuconostoc sp.

Log ctu/mL
Log cfufmL
Y

,
Log chu/

Sionage perfed {dayz] Storage period [days) Storage period {days)

a3 28. 3714 A+, Lactobacillus sp., Leuconostoc sp. &+ W3}

4) =A7 ¥st

g8ge a9 290 YERA ulel o], &Y F starterE H7M3F AX7F AARE AART 2o
SE4e BT Ha 4939 6Yakol pH 4 ©]stE B ol starter M7 X7 pH 4 oS FA3=
Ztddts AXEY 227 S NA A e

—&—LPpnuk
—4— LP3099K
—B—LMpnuk

—8— LPpnu/LMpnuk
—k— LP3099 /LM pnuk

65 [

Springiness (%)

i

45

o 2 4 6
Storage period [days)

a9 29 237 st

5 #EAA

Zyzke] & startere} AL E ZAE 15ToA 493 HAEAA #FSHALE AASdAT. 1 A3
starterE H7gF ZAX7F AL E AXEG F4A Hrrel 223 FEAA H £ HA5E FUHEHAGS
(28 30). TFH BrrdA 7 =2 HeE T2 A= LMpnuKG.9HR o™ NK7F 4802 7H W
g Wkt 2272 NKolA 5102 yEhd ¥, starter FH7F x|l A4 = LPpnukK; 5.3, LP3099K;
5.2, LMpnuK; 5.6, LPpnu/LMpnuK; 5.9, LP3099/LMpnuK; 5.82.2 el starter H7F ZA7F o =& H
+5 wietty. 18l LactobacillusSy Leuconostoc &3 starter 7 ZAX|oA ©d starter?t 713k

2
ARG F3H3 FGrlolA £ JFE e o2 YEhgon LP3099E H7He X HEY LPpnug @
5 EE ERoR Y AAdA BF 5o d4E width AQTE IAe %ol TR o
A4 A=E Ustle &&olA starter H7F ARl Hl&| & M-S WU Starter H7F AA=
Yo AU A gante) A4t ¥ AR BAEHAT oA o startere] H7bh X9 A
AT e FolWA TURF oS UFo] BHHA WEEE Folt Ao YERTh I A7
HA starterg H7EekA < W Eo =4 UEY R0 24 S AA FouA Bte FIAAT=
e NE
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Appearance

Overall acceptability Sour smell

Hardness Green smell

Refresh flavor Mold smell

Mold flavor Salty flavor

Sour flavor Bitter flavor

—&—LPpnuk  —&—LP3099K —E-LMpnuk —@—LPpnu/LMpnuk  —&—LP3085/LMpnuk  —B—NK

2% 30, Bzl

6) DPPH % hydroxyl radical &A%

15Cell A 493 <43 AR F+=&9 DPPH radical &~74% 54 A3%E 19 3l Heudde. 54
A3 7+ z1x¢] DPPH radical 27 &3 LPpnuKel 7% 60.6%, LP3099KE 59.6%, LMpnuK:E 58.1%,
LPpnu/LMpnuK+& 54.5%, LP3099/LMpnuK+& 51.3%-< YERH AL, NK7F 40.9%9] &A% YEFHS 4
o starter 7} XU fFoHS 2 =2 DPPH radical £4%5S YeElE S EASFHp<0.05). &3
LPpnukK7} &2 Z Ao nls] 7} =& DPPH radical 245& YES A, o= NKo Hla] <F 1.54)
AE =3t 27HA 755 EFst ARESE XY A @E 75 AHE ZAA ] HlE 1 AAFe] ¢
A Zas) P o, o] A NKo Hls] #2202 &2 DPPH radical £24%S WER] A THp<0.05).

80 DPPH radical scavenging activity 40 OH radical scavenging activity
a
70 a b
ab ab b ab abc e

= 60 — 30 be
£ £ & c
2 so @
- d -
£ 40 E 20
. S
ﬁ 30 .E
= E
£ 20 £ o

10

o " i 3 e N A i 1

b e & b * N A - * X b2 =
¥ ) ¥ ¥ 2 Ly ) o o ¥ ¥ L
L Q"} Ll QQ é‘ o Qf” QQ\ Ql\ QQ
Kol & R 0\.3:- o,\\"!\ K & o 3 \\75\ \\3“
& & & i
LA S &

13 31. DPPH ¥ Hydroxyl radical &7%

Hydroxyl radical 472 DPPH radical 7% AZet= FU3A NKol| Hlal] starter H7F XA
hydroxyl radical 4&7A%s°] FFoz2 =A YeEPHtHp<0.05). Z+ X hydroxyl radical &A%<
LPpnuKel| A 33.4%, LP3099K+= 30.4%, LMpnuK+= 30.0%, LPpnu/LMpnuK+= 30.9%, LP3099/LMpnuK+=
28.0%, NK+= 25.1%% YEebt}. LPpnuKel Al 7} hydroxyl radical &7 %5°] =93, single starter 7 A
o A mixed starter AX KT} =& A2AFZHE FAsgct. B AFAF LP30998 H7FsE A Eut
LPpnuE 713 XA FH o2 &L hydroxyl radical &4 %S R LPpnu startere] Hojd g4t
stadE gl
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7) HCT-116 € HT-29 A ofd¢k AZeA e dAME Z4 A3 &

B AT = starter FH7F X8 HCT-116 AA| thgst Aol sk B4 A EFE dotr7] 93]
MTT-assay o2 AE Al &S SAHSATHILE 32). 7 23 AAdTE AN SHAE 84
A &2 63.4%°1R0 o Starter H7F A FAE A AL @Y starter A9 LPpnuKE
77.1%, LP3099K+= 72.6%, LMpnuK= 72.9%°llew, &3 starter 71X LPpnu/LMpnuK+= 72.1%,
LP3099/LMpnuK+= 70.6%% UeERT XE starter A7} DX oNA AAdE FAxEY foFozw o
A7 Asl&S YERIAL(p0.05), starter F7F A F 7S S A &S B A2 LPpnuKol it

a0
80 |
70
60 |
50
40

30 |

Inhibition rate (%)

20 |

ia i

o

19 32. HCT-116 AA| thgdAl oM o] Az 7 Asiast

ZF A F=ES HT-29 A tid Ao Aejd A3(Ld 33), NKGLI%)o| &) starter H7F 2
Ao Al FYHoE 2 FAE A AHiAlES HASH((P.05, 1 F 7HE 2 E3E Ui A2
LPpnuK(68.8%)°1 k. =3k = starter A X9l LP3099K= 64.1%, LMpnuK= 64.2%°]%oH, &%
starter 71x¢1 LPpnu/LMpnuK+= 60.1%, LP3099/LMpnuK: 59.6%2] A AA AHs|&S e
HCT-116 AjZollAe} o] @ starter X7} &3 starter A2 Kot & HAZ AR As) adE

e Aow et
\‘stz\Q

Q
= '\ %\GE\

3 i

Inhibition rate (%)
8

19 33. HT-29 A thdtAlzol A o] Az 7 A &3

8) ol FEAIZ, p53, p21 B @F0 #HA FAA LA vX&= B

Bax 2 Bcl-2 mRNA A9 @& 7% 222 xgld w2 HT-29 M oA 9] Bax ¥ Bcl-2 &%}
o] mRNAS] &S #Z3 A1 34), Bax mRNAE 2E A oA FxA &do] FostA F7}s)
A3, Ba-2& FostA FdA Edo] TAIIATHPK.05). 7 =2 &35 2l A2 LPpnukKe}
LP3099KZ A &< starter Z XA &37} E9kow, LPpnus starter2 o] &3+ 7 X oA LP3099=
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o] 83 ZART ES FH}E RHAFT NKol wls] starterE  HUFEE XA A3
anti-apoptotic Bcl-29] w&d3} Z7}% pro-apoptotic Baxe] TH-2 Z X H71H starters} HT-29 A%
A EZO] O FEA: fFxo ¥ & S?ZJJrE bPEHHOiE‘rF’_ szl

p53 2 p21 mRNA §A=Fe] . 7u 2 FE2E5S A3 F pb3, p2le wHS #&ES A, pbh3, P21
PEFNA 71 =2 ddS Hl AL LPpnuKol‘}\‘iotﬂ NKeof| H]3)] p532 <k 2.08], p212 <F 1.88] =
o 2T LP3099KE NKo| Ha) p53e oF 2.0u), p2le oF 150 H& ud &stE Byt ow
I 2 starter F7F AA FE=0] pb3, p2le] WA FUIANA G AlES Alx S A 9
e AL FRAsIAT 53] @Y startergs o] &3 AR oA I EFH7F =& ASZ YEET
S FFE LR LP3099¢}F Blwated LPpnue] AAZ GAME 2 JA a3 sy
INOS @ COX-2 mRNA =9 #&: Starter AR 7} 7t = 9= @9 H3 A a3S A}
7] 98l 1NOSS&} COX-2 mRNA ¥d W& A3t Starter 7

o} COX-29] #2A &rdo] A=A, LPpnukK7t iNOS9F COX-29] #HAA TdS 7 Hol ZaA7)

= o2 YEgth

of 1o nE |
r—?—h'mlomrﬁ(l{
o

. A

p53

L]

os

a9 an

o & A7 d _‘:wf' L

mBNA level (Fold ratia)
|
“
% -
I -
o
£
o
3 B
A
mENA level {fold ratio)
o W o
—
»
,
“ -
-
mBNA bevel (fold ratia)
g b o ;
=
%
| -
o I -
——
|

z
Q
i
]
o]
”
M

"

o
o
=]
=

( I
& & & &

o

& o

a0 an

mRMA level {Fold ratlo)
\
“ .
= .
. -
e -
" -
]
mRMA level [fold ratia)
o o »
P
% -
* ]
]
neRMA level {Fold ratic)
g— ] o
]
. —

A 24| -3 A -

7t A% ATF) BT GG BY AT
L $AAZAA FE9 AZF BE AZ 54 BF
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200 1200
180

1000

160

140

EO BO.O
120

ml 1

H15

3009 60.0 -

=25
80 -
LE 400 -

W75

H5
60

= | =75
200 -
20

BE g oy TE EE e g e

a9 3. 32 Az AAe AAHTA L} M EFAMY IFE AE AE 53
(A, AFA- A ZS; B, ALGAZF)

3t & HE7] 3] B4 EJ] RCGM-1 Al =<}
A Az AA 4 THRE A=x X%ﬂSPOE] Hl:?‘;%*
14 7_1

g
7—} 0, 1, 2.5, 5, 75

=)
LSl
=)
j_ sl
°¥F
Hﬂ
2
SE
_L
o
il
oy
an g
l rlo
o?d
:\9
i
=)
é
?é
Z
)_a
B
g
-y
R
I
Y
=l
W
rulo
AW
o,
=

%01 AGS A E el M= MM]LQ}% o Hwo} Y= ﬁ% J&%_ H’it‘r % 79.?49} —757}7{4 AA =
Hl2@ o2 5 g/mlek 7.5 mg/midl Al oF 20%9} 40% BT A E o xﬂﬁA}%% f=sthe As &
e o AU 2y, held s FL AA e B9, 5 mg/mle] A 40 % BE
AL, 7.5 mgmle] F=olA 60 % BER FAEZY NZAES FE3he 2e BE3AT (17 35).

250 190
[ et mEyE
=ZIHE uE7HE
=y LRl
mEe [ E=gt's
a 1 I 25 ' 5 I 7.5 0 i 25 5 75

O 36 32 Ax AA AAHGAEL G EFAM Y sEE AE APE 53
(A, BAAMNET; B, LA ZF)

=2
EF AU DE2FOR ASH F/H Aol WA A Lol
Foglol AgAERe Aenom ARATE ol dt: 2 ondth o iy /1
2 ATe7) g5t Ax Ado] BH GuASe] FPL PCRI} Western blote F8) Sobrgiet.
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6h 24h

L= o ey
stopet et =

Con = 7t

8t
i
A
M
M
02
L=]
o
of
02

BAX _-_.—-_--—-.--4—-““-“_

con HE F7t 204 T Cleaved s

COX-2 caspase-3 -— - — A
a VEGF ' — -

vecr I = — e

- ot e T T

S — ey o
GAFPDH i e s .

AGS B-actin — T ——— —— —

a9 37 ALAZFNA T4 dx A Aol & A=z Ard #4d f312 3
(A, RT-PCR; B, Western blot analysis)

ALGAZFA AGS AlZollA 4 T/ T2 A2 AAE A F 1A FHol RNAS st ¢
#AHAAl COX-2¢} VEGFZ v‘i«ﬁﬁﬁ% A3}, controlel]l wlEte] FFE, F7E LW, FHAA =
COX-2 A& &% < urEM < #F3AI, VECFY A ZERAE %0 i, F7h &dw, 3
AA oA 1 A ass Heplila, s el A7
AT (" 37A). 6z\]7b)r 12/\]7}01] gds F= Hol

cleaved caspase-3, Bax, PARP cleavage2] IAE o] &3l =6 L3S Fhsdth. 1
A y_;_o] olofuta) &Fer AX|oA TF E712 AX BT AEZ A+
22 wol F7HEYA e AS & T AMH olgd AAHE T 4
1 z%ﬂl L u) AEZAEo] dojubE AL apoptosisE T3 dojdthe AL & £ USUTh

1

Io

o

20 -

Antioxidant capacity (%)
o 5 3 &
|
|
|
|
|

19 38. DPPH radical =3 & %3l
gitsls 7

f
oift
iRy
N
BN
N
©
N
i)
2

2 Az AR s a3E dotir] $sl4 DPPH radical 2171 &5<& SAsAH. 548 23
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28 BelH wol EEsh UG YA vRAE W LE JAE £ Fusk A5 E e
1 FR AAE vw G u w23 Foh AAuc deltn Y AAT frellsAl e P
s &3 UEhitE 2 ¢ 5 AUtk AYALFNA APERE JElE 75 mge AR o)

Shel o} gFebzlx] 1EolA 80%2) DPPH radical A4 TS B2 4 Ak

2 52 3z AAY AE BE 52 FE f=

E—— W Weenm—————— (08|

RGM1

M B-ﬂctill

% 39. RGM1 AlZFA 52 Az A Ao @& HO-19 &3

[_Tr

T4 Az AR o3 FEoly e Z4o] tEk AW Loz JE A FEFS dotry] 9
st AHEAAFAZRGM-D 4 T/ AXE M Fo o2 A 43t G421 Heme oxygenase
1 (HO-1) protein expressiong &IstIH1H 39). 54 A= ] 6417 124 2Holl A
HO-19] &3S gl &3 718 A controlo] BIsiA @& ko] Zrtald A e ohof vk}
P A A IFedA ER o go] HO-19 Yol Frtste AS & +

i)
&
olN ‘101'

%0
22
v

o 34 Az PAY 93 4§ 7

Ao BEels Wy AG 254 AY ALY F4F Ado] Hn AL @ AYTFI B
of Q= HAHol g AFoE Mol AF Wee otk 1 Mo ARA JA D HHA
ANHew FRY + Jud, ARH NHe AYIuEclN BHEE oy AEEART} 9=
of £48 FE R, Delmueo] o3 Y48 Rl ¥Y £4¢ YolE 2, agn Bej=y
B w2 2RE EFTE TS 4 b AAFHAA AN FEE0l FA 557 A
% AEE FESHE A S LAY AL AIAAZAN FATGARS 2o %7}6}741 o]

24 9 AZAHO ARG, olF 802 WHAGA H% ¥ oAe 2 2
ozt = &AA zrt gl A A geto] WY 4

S oE WBHH, of7lo) ofe B4H A @ -
At weA Ao Dol 2ol oP 95 WEE 5ol SAUAE) A 9 ATF 5 dle
A8 E sl %zg az_ A2 F4Z EAE Lobns] Astel, WA 9 AFAERGMDA 4 F

A= § Al A pylori (HP)E 10 MOIZ 6/\]7h+ 24
/\lZl 74310}51 RNAE‘r proteing #2lste] AFSHAHEAAES] FHS v Rt AAE AN A IZSHT
g AAE dotrR 7] flste RT-PCRE A A8t A5d#d &4< INOS, TNF-a, IL-8, Cox-2, IL-1beta's
o WS AFSATE 11 A, HP 2F Hls] I AAE A3 oA HEHQ A5HH a4l
INOSe} TNF-ae] @&do] dASHA A E AL #ZEE 4 AAT (TF 40A). 53], FEAAANAE
INOSe] o] o] 2433 TNF-a&= HPeF ®lmste] UE/FY AR RFdA ddgo] FAaETS
#&E 4 AU} Prostaglandin E2E AT =2ZH AFS wilsts A<l COX-2, angiogenesisell 91
oA tEAR] JAAE &EA v VEGF 9 tisEx <l o] E7} IL-8o A& RNA o=
Foug zols #AT = Y (data not shown).
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con HPgh HP24h EE F7

_r,
n2
L2
o
oot
ne
Hl
H
Of

S
2R
ne
&2
i3
oot
ne

con HP BEE TIt YUY ¢

wos | AR - s e ——r——
el AEEEE o siBele - - -

GAFDH W e W W W W Boactin " ——— N —m————

19 40. A pylorel 013t dSd¥EAA WE 54

Els 2l COX-29] #&<S Western bloto.2 dolR k=t H pyloris =23

of COX-29] Ido] Wol] ZF7isk Z1& #FT + AATH 4 T/ AAE AT AAF 6
24X 7+ Fol COX-29] BRS HWkS W H pylori 24hol HlesH COX-29] W&o ofzt Zrad H&

2 2 ot AE B35 EFE 1798 HO-19 HdGE =ABIAEE H pylord A3 o2 A3

6AZHAlol A3 ol F/ISHATI} 4Tkl Fasts e BAAAT, o W EE D FAAAE
AR a8 weel alds FUA 2FIAE HO-lo] Bd 77t fAHE 2e FIgow

l

A ore k)t etz 7} d4EEl &% o] Holyds BolZTh (1¥ 40B).
2 T2 Az AR FHo] F& 79

25 mg/ml 5 mg/ml 7.5 mg/ml

132 o 18 G 14 {hicwur}

Pl

10
o
&
= 13h
40
n
[}

BE  BHH o
St TEmgmifor 16h

&
.|
L |
Width of wound (% of each 0 h)

ke b

off
Ao

19 41. Wound healing assayE E3F o] & A

T2 Ax A9 YAl A %S AHHY] Yl invasivedr YA EFE L2 MKN2§ Al=Z
£ o] &3} wound migration assayE AT 4 TR/ T2 AX DA EF A EY 2.5 mgolA
+= controldll HIFA ¥ 2 &3/} PAA T bmg3} 7.5mgol A= GAEL] migrationo] X gl &
A AsEE As AT F ¥ 53] F=UF M w2 7.5 mgmldA FEH IUHH A=
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migration #3] &%©| control¥} W] w3}

of = Aok YA AW, Sl FHAA AelzolA o
£ QA vs) FHo] mol = AL %

sl o AT (29 4D.

AN
ftlo

. & 2d ¥ 84 47

* 2 = BRd & 74

= AlHED ISl o A2 E FHEF (==
||:|_|'__ ||:|DE =TT = ||:|§E I'mga’kg) o= T
Gl Vehicle 20
G2 wehicle 30

f & 1 oFOEF1 =

G3 | C57BL/6 Helicobacter pylori B U 6o g 20
G4 (1X10%8 CFU/mouse) ZeUA2 300 g 20
G5 Ecabet sodium 30 mg/kg 20

*EE AR 71 100 g/60 kg (AFEhe] Fol &S vk VIEoE A4St Fo59lE.

dzlznty F2g ol o Z A=A 7] 913k proton pump inhibitor (20mg/kg)Z i.p injection
o= 13)/d, 3d & FASAT F WA PPl o & ™A At sFF "N &, Al AR PPI
E ipE F tgdl, oF 1A ¥, Ity #& gavageR ZAAZAT ZAAA7I 308 Fol A
dietg &gttt 71 tad TA 18~24A13F A5, A3ty +& AR F 489 Tdds o
ol Y, stF "2 o Fdstdnt. 245 & FHst A pyloriel olEte] AFol AHAEA #ES)
e AlY EZe Z%e FESAG. 7€ 8Y 36F RHALS FI9 H pylorel 9%

3] 3 A

3, 19
adenoma AL #AsI, AlY B A 50 JEAE THSAT APTFS & 2 9 o] 74
s T
1) Y zete Hd=28 72 A <l

del e Y28 09 5 EES JYsiuA dzuty g 2rb vk e A2
ATHAJ=AE &Rstr] fste] dezuty I =28 E 12544 FAR vpe-2F AdEste] &<l
SFATHE 42). ¥ & 124 ds §eoz RIHE dFoly ¥ BFHA ko, S
Hi ks 2 A¥, AT v BEoA dAYaute] dd2eErt @714 wg Z2ddA AA ajx9 1
A WA B A HdEE AL FRASIAT ol T A= AFo) AMEEH mie2Eo] deIubE
gdzge] mF ZAFA, Aol Bt o dejzute] wdzo] o3 9 2 Y 2A7 A
To did T4 Ax A9 AFs #FY F v FFolH, ol 24F4 36F7F AP o] T
ute B 27t ZFEE A o} disease controlo] A ¥E& F e ESAALES wiAE + Uoe

A9 Aot
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before after 2 days

a9 42, delmnty Y28 4 5E ZdoA T A &1 (A, gross feature; B, 1L
A W RN H pylori wiF A3}, C, A wix AN H pylori v F A3

(2 dzEy gd=e Ao #E AT, 5%, ARF

ANREA T2 Az A9 AgIute] 2ol o 9d E ol it M &% Hrlst
7] 913te] CSTBL6E ol §3te] Bej=ute) stuze) e mde] Bat SEHYS Mgk deay
H gd=g o] o & ZAHA 7] fIsted 4789 oj”l C57BL/6 mouseE A3k proton pump
inhibitor (20mg/kg)E i.p injection® 2 13]/¥, 3Y H<F T3t Th

T WA PPl o & A2 AAste] 31§ HAAZ &, Al HA PPIE ipE F oo, oF 1A &
g7t YRS vupeg 1X10° CFU/MmIS) %2 100 pL# gavage® ZHAAIATH 7ZEA 71
30 Fo BA dietE FESFAT. T T BA 18~24/‘17P A2 & ezt #& HITEAT T

49 S olEd WY, IF A4 o {fEsSTh 7‘%‘.0] 2ud, g 3arE ol o3 dFS
o AggA717] 3l 7.5 % NaCle] &% high salt dietE AT AdEZC 24 Ax A=
o] HyH Mg A AFAES Faste] AF 60 kgof *é‘d &7 100 g =+ 300 g& HAse F&
2 AAete 48 Boegdth. 259 high salt diets 15Lel & A wAsgon, dFLo 3 HA

Age SHsHAH

40

- “’/———-0—0 S
e H.pylori

z0 -—
< 3 — oz
25
TER2Z
20 i Ecabet sodium

15

10

ol ol ol o ol ol o ol ol ol ol ol olll ol ol
=1 o ™ — =] = = oo ™ =0 = o — — o
= o~ — o~ — 5 = o — = o~ = G
i ol ol s}
gyl gl gyl gl o o ol ol Al gl = g i) 1o =]
= — ™ o = = o o o m = o (=1
= = 2] et = = =1 = = =
1 3 5 7 = 11 i3 15 i7 19 21 23 2s 27 29

I

o

43. 1% mouse body weight
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I8 43004 = g Aol A9 AF dEzdty sdze Yol Ed ol Fol= Normal &3
deFEtE 5ol AFAt e As 3ED = AL, AR FolTolA Ity IF5HEG o
2 AFo] FUrEo e AS FAT 4 Ak Normal groups A &jstes ] Zute #Fol 93 9

A& AFAZI7] YA high salt dietE T2z wp$-27t AHI SFFH AAsHo] F7lE0 =
PSS A 4 YAt o9t Te FE 3PS PPl injection®} H pylori 7o) 2012\ 11€ 8YU71A
By, 2453l A sacrificesi Al A4S FEIY. vln FEORE JAA AEEFHE  ecabet
sodiums Fostdnt. A Ze 2 245 & RS A pyloriel &t @50l AF=A BEst
A 1o I A dx AX9 8%E #FIAL, 6F T BHE 5o A pylorel 23 adenoma
FAS BEe, 32 dx AAY A A G50 AeAE #ES gH oo

Q) A pylori 74 vh-22doA FE3 A AP ©e ¢ 2243 ¥y &4
de ey 4 24 Fol dF BAHLE s HE 4 S

JF A= ulcerationd AFEAY, 181 GEFUSS 5 )

2 AHgl E3] 100 g2t 300 g A TolA A 187 2ol A7 2L A

(1H44).

= o &A% #Zs] st H &3 stomache formaldehydeol 1A%l & H&E stainingS 3t
pathologyE ##stdich vty OFNA= EFAEES A&, erosion, ulceration 529 WHE &
2 qa, GAelA 22o]= ecabet soduim A @ IHFE W3 AE2 daatg o oA 9 sAto)
dojd AL st 1 A AEtolA g HMo] SAHY s AS #FT F AU,
AeEEt 155 Ag AA IFANA A3 sHE& FEAT (28 45).
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- .DP<<U[-]U§1 :&p;f UU; 1 _ Ha a0 ES
- b= 0.001 HHE p= 0.001 H. pyfoﬁ, 24 weeks

9 45 aFE Head

() H pylori 4 vh22ddA X sxo) @& 45 2 AZ54AA 74

FAx o AejaarE o o7 Y& i RE 8%S AFsH7] 98k mouse serums ©]
g3l IdEFRF=QARQ PGE2¢} lipid peroxidation markerZ4 @ Akstd ~Eg 2ol HEQ]
malondialdehyde (MDA)9] levelS ZA3{th. o4 ZE gzt IFdA AYIFEY =2 PGE2
o} MDA level& Yel AT ojw ecabet sodium-2 A9 F&FS FA gtod, FAAA= = 9=
2o 2 o]F PGE2¢} MDA levels ZH&A7l= AS A3ttt (1746).
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9 46. 2188 PGE2 level (A)3 MDA level (B)
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= p=0001 &% p=0001

O3 47, 258 F4/80 |44 A=

o2 AFAMER macrophages M 4 A& FB0 FAES Bt EFREY AEE SASA
o 9 4704 B 4 %o], 2 =utE 1FolA macrophage infiltrationo] A2 o2 {o5A F
7HE o e AE 9 J%P&ai olg g AFAHEe HEol IAA Ay AFANA As=olAE SAZHCE
o3l B FEoE oA & S FESAT A5 Y tiEd dwzl COX-28 &
osl7] 95t FE = 42§TE1 A FZ3le] Western blotg F33tAth A= FAAA 2
T AE HOE S5S Holx &AAT 300 g9 FHAA AT COX-29] wrdo] @AA 7
Aot A Gttt =3, tiEAHQ A GAEA MNEZEIEFTES Hole 54 HO-19 A
300 g9 AR K= 100 goll A o ®Hol BdEE= AL #ET 4 AT (29 49).
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b3t A9 F HAS AASAH013. 7.8). AA = ofEH oz dFuty wd=zeo] o X
Holl theff HE = JJr Hol= A3E §UHo= FRlson, dd, =4 55 o8& Ao A&

olojd dlAeltt (LY 50).

J
mlm i)

~A| 34| -3} A -

7y AR ¥4 A

o\

L ICRA vl 3 S48 3+ SAAE

D #AE
m}-9- 2o EH?‘& ATES A dzed BEAGK-L)} P AACK-L) 100, 200, 400 mg/kg Fol
oA AdEZ T 19 REH U4LE7A AE A 7S Bt AR de 3EEA EATGE 3I).

3t 3. Mortality of ICR mice treated orally with SK-L and ACK-L

Days after treatment

D Dose Final
Group )
(mghkg) o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Mortality
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
SK-L
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
ACK-L
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5

1) SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
2) Values are expressed as dead number/total number of animals.

2) Azws}

RE ATl EE2UAGK-LS FHUAACK-L) ARE Fo T 12 A2o] 275 Aon, 62
Ak 92A 100 mgkg S+ 400 mghkg FoiwolA okre] AFHaE BPo} UL e BE A
A AFZ/L BRAYY. vheo] U7 REQAGCK-DS FANANCK-L) A% 374 g0z AT
23 2olA tzzol vetd §o40E Aols YEhA @kt Ed Bo g% Aol AEW
s gFoEAe e &gt (& 4. BEAAGK-LY FURAAK-L) ARE F4d FolA
Azel 277 oA dolus AL B % AN



3 4. Body weights of ICR mice treated orally with SK-L. and ACK-L

Grou? Dose N(?. of Days after treatment(g)
(mg/kg) animals 0 3 6 9 12 14
0 5 26.1+1.1 274+1.0 296=x1.7 30.1x17 30.9+18 324=*1.9
100 5 272+14 281+1.1 289%x2.0 29.2+13 30.2+19 32.1%£2.0
o 200 5 26.8+16 27.9+2.0 30.3x17 309=x15 31.3x1.1 329=*1.3
400 5 27.8+0.8 28.0t14 289+16 295+16 30.7+20 31.8*+1.6
0 5 26.1+1.1 274+1.0 296=*x1.7 30.1x17 30.9+18 31.4=*1.9
100 5 285+1.3 29.6+0.8 299+22 30.6+2.0 31.3+2.6 32.1+2.3
ACKL 200 5 27.3+15 29.7+2.0 30.2+2.0 30.2+16 31.1+1.1 31.9+1.9
400 5 28.7x1.1 293*+1.7 304*x13 30.8x18 30.9+09 31.8%1.1

1) SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi

g o] @ EERAGK-LS FAAANCKL) A 5 F tjzzo] va) Solden Bud o

HrEde] Wste AT (& 5.

# 5. Clinical signs in ICR mice treated orally with SK-L. and ACK-L

Signs observation

oup” Dose Appears prone  Decrease of  Decreased
(mg/kg) n%?mal osition ~ locomotive  respiration  Lacrimation Death
p activity rate

0 5/5” 0/5 0/5 0/5 0/5 0/5

100 5/5 0/5 0/5 0/5 0/5 0/5
SK-L

200 5/5 0/5 0/5 0/5 0/5 0/5
400 5/5 0/5 0/5 0/5 0/5 0/5

0 5/5 0/5 0/5 0/5 0/5 0/5
100 5/5 0/5 0/5 0/5 0/5 0/5

ACK-L

200 5/5 0/5 0/5 0/5 0/5 0/5
400 5/5 0/5 0/5 0/5 0/5 0/5

1) SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
2) Number of animals with the sign/total number of animals examined.

Ao o3 FA Fb} Aou WEe Ytk =W EE2YA
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(SK-DE 400mglkg 02 Fol & FolA AFRA} fol8 FA F7h dlowt $ue itk I
ZA(ACK-L) A =9 400mg/kg Toj9t ®F7%|(SK-L)E 100mg/kg o} 200mg/kg .2 EofFolA A%<l
FA7 Zrhekg o getozel Wae gsith

3 6. Organ weights in ICR mice treated orally with SK-L. and ACK-L

Dose Organ(g)
Group” : ) ;
(mg/kg) Liver Kidney Testis

0 1.37+0.10 0.16+0.02 0.09+0.01
100 1.50+0.15 0.2340.03 0.13+0.02
KL 200 1.49+0.14 0.29+0.02" 0.1140.02
400 1.69+0.10" 0.28+0.03" 0.13+0.01"
0 1.37+0.10 0.16+0.02 0.09+0.01
ACK-L 100 1.58+0.12 0.20+0.04 0.11+0.02
200 1.62+0.20 0.2140.02 0.14+0.01
400 1.56+0.11 0.22+0.02" 0.13+0.02

1) SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
All values are expressed as mean =+ S.D.
* Significantly different from the control value (*: p < 0.05)

5 2 &

ol/del Axt= AFEHA EEAACK-LIok FAAAACK-L) AZes ATFA Al vhg2ollA ofF-d
TFAEAE S UERA &skal, LDS0EE vhg-2olA BFFo] H8F 400 mgkg oY Aow AR
o

2. SDA B ¥ FFHATSANY A7 A3

D 9934 % AYFE

NG A A FS gEEe PG E2PAGK-DY FLRAACK-LD B T
E BEIA NPEL FoIF AH 25 L 5F

bgEde BEHA ggon AFFEAYS] UNT FTAMANMNE ol kel of

Ml
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-
=2
R
~
>
ol
ok

o
fo
o|\
N
ojf
_V:ll
L)
ro

3 7. Mortality in rats orally treated with SK-L. and ACK-L for 14 days

Group Dose Days after treatment Final
D (mgkg 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Mortality2)

SK-L. 0 o 0 0 0 0 0 0 00 0 0 0 0 0 0 0/5

100 0 0 0O O O O O O O O O O 0 0 0 0/5

ack-L o 0 0 0 0 0 0 00 0 0 0O 0 0 0 0/5

100 0 0 0 0 O O O O O O O O O O O 0/5

1 SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
2) Values are expressed as dead number/total number of animals.
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3 8. Clinical signs in rats orally treated with SK-L and ACK-L for 14 days

Signs observation

Dose
D Decrease of Decreased
Group (mg/kg) [?I%IEE%S %E?t?gn locomotive  respiration  Lacrimation Death
p activity rate
KoL 0 5/57 0/5 0/5 0/5 0/5 0/5
1,000 5/5 0/5 0/5 0/5 0/5 0/5
0 5/5 0/5 0/5 0/5 0/5 0/5
ACK-L / / / / / /
1,000 5/5 0/5 0/5 0/5 0/5 0/5

1 SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
2) Number of animals with the sign/total number of animals examined.

2) AZWs
NEEDS FAF T 14 Y 5 AT WHE BARAL W, 27 2 APED FolzoA Aol
ARG W2 2 GYAL ATV} BAAG GE 9. AYED Feize A=z N3 AT

FAAACK-L) Ao A5 32 AAHHH Ad=de] F

o] Zrstg o, of 3
of mE g7e Ydrde WANA Fghor ARHHF

Agoz A=A 2
o g dzed fo4 2

3 9. Body weight of rats orally treated with SK-L and ACK-L for 14 days

Dose  No. of Days after treatment(g)
(mg/kg) animals 0 3 6 9 12 14

Group”

0 5 156.3%29 1854436 190.2x9.7 201.3%£134 202.4+14.0 203.5%18.5
SK-L
1,000 5  159.1%£4.6 183.8%5.2 197.2%+10.1 205.4£19.7 208.4+20.6 208.6*=20.1

0 5 166.3+£29 185.4+36 190.2+9.7 201.3+134 202.4+14.0 203.5+18.5
1,000 5  152.6%2.6 180.9x4.5 192.8%10.2 199.4+20.1 206.7+16.9 206.1%£18.4

ACK-L

1) SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
All values are expressed as maen =+ S.D.

3 dIsHF HA

—goﬂﬁ]—;ﬂ 74A]- vl

o

FE 100 aokstlh. AT &AL AT BE ATA HA FFolA Fo

231 2@ Aelol BANHCL foIw A0S TR Bk GE 10
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i 10. Levels of hematological analysis in rats orally treated with SK-L and ACK-L for 14

days
son’ P%¢ wBC  RBC HB HCT MCV MCH  MCHC  PLT
(mg/kg)
0 10.2 7.7 14.9 45.7 59.4 19.8 33.4 877.3
i +35  +12  +09  +22  +19 +0.2 Y15  +1265
Looo 129 7.0 15.2 45.3 60.2 20.8 34.1 803.4
; +43 409 +10  +34  +12 0.6 $0.7  +197.3
0 10.2 7.7 14.9 45.7 59.4 19.8 33.4 877.3
. +35  +12  +09 4922  +19 +0.2 Y15  +1265
Logo 131 7.6 15.1 44.6 61.3 20.9 35.1 767.4
: 94  +11  +09  +22  +14 403 Y10 42047

1) SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi

All values are expressed as maen =+ S.D.

WBC, white blood cell count (103/mm3); RBC, red blood cell count (106/mm3); HB, hemoglobin (g/dl); HCT,
hematocrit (%); MCV, mean corpuscular volume (fI); MCH, mean corpuscular hemoglobin (pg); MCHC, mean
corpuscular hemoglobin concentration (%); PLT, platelet (106/mm?)

H G A
N@EA o3 AL AN ARE E o] 2okt B2 AWty AA FEoA =
A3 gzE Aolol BASAOR fold Aols YEhA ST (E 10,

3 11. Levels of serum biochemical analysis in rats orally treated with SK-L and ACK-L for 14

days
Group Dose Protein ALB ~ BUN Creatinine Globulin A/G AST ALT ALP
(mg/kg) (g/dL) (g/dL) (mg/dl) (mg/dL)  (g/dL) Ratio (U/L) dU/L)  (U/L)
0 5.3 2.8 15.9 0.5 2.5 1.2 82.1 34.5 221.3
Sl +10 +05 £2.6 +0.1 +0.5 *+02 *+199 *+11.6 +455
1.000 5.2 3.2 15.9 0.5 1.9 1.4 83.4 30.9 201.4
’ +0.3 +02 £35 +0.1 +03 £03 £20.1 101 £27.7
0 5.3 2.8 15.9 0.5 2.5 1.2 82.1 34.5 221.3
ACKL +1.0 =*£05 £26 +0.1 +05 £02 £199 116 =£455
1.000 5.4 3.4 15.3 0.5 2.0 1.5 81.3 31.2 199.8

+06 £04 *£29 *0.1 +03 =01 =+148 *£99 £294

1) SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
All values are expressed as maen =+ S.D.

A oldol e A BEHA U e Fo oM Ad=A
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3 12. Organ weights in rats orally treated with SK-L and ACK-L for 14 days

, Dose Organ(g)
Group - . .
(mg/kg) Liver Kidney Testis
- 0 7.68+0.74 0.77+0.04 1.48+0.08
1,000 7.33+0.55 0.76+0.03 1.50+0.02
7.68+0.74 0.77+0.04 1.48+0.08
ACK-L

1,000 7.34+0.37 0.75+0.01 1.49+0.11

1 SK-L : Standard Kimchi, ACK-L : Anti-cancer Kimchi
All values are expressed as maen = S.D.

6 2 &

o3 o] EFX

J 2 (SK-D)eF &4 AA(ACK-L) Azl that obg S A DAAM AT, IS, AR

A gskon, & Aldxz

D Total phenolic content

Z HsHEe YA EE LA <o), FYAAE 9.38 pg Tannic acid equivalent/mg Extract
(o3}

AN

=
I EE

7%= 5.03 pg Tannic acid equivalent/mg Extract o]tk (728 51).

—
E=Y

—
[ =]
L

—
=1

g Tannic acid equivalent/mg Extract

2) DPPH analysis
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1—4
B
AN
N

acid equivalent/mg Extract ©]%L
(238 54).

A X+ 0.003 mg Ascorbic acid equivalent/mg Extract ©]lth

5) ORAC assay

T T T T
Lo} 1000 2000 3000 4000

700

600 -

500

400 1

300 A

200

100

ng Trolox equivalent/mg Exiract

19 56 £ A2 9 Al ORACH

x2F 4A 2 FEAAE 0.05 mg/mL GOppm) FHS AHEstHAe =, IS Heidle A=,
Fo] AYA FFAA>EE A ] <o g vehyth 97X 502.01+12.7 pg Trolox equivalent/mg
Extract o]3. %% 7 X+ 441.16+5.4 pg Trolox equivalent/mg Extract o]tk (¥ 55,56).

6) FLAA 9 AHFd &A% S4

(D DPPH &A% &3

AAFo] 2o ALd DPPHE Ao AL w= nlwz obA43 free radical 24 ALY F42 wt
of Bt o=r g3 BAE FAHste SAEEH oldd duZE SAAIAY AT FHel
IH =& 33 34 2 SAAAE B E3 g2 o ety AASAHE AU 5 Qo
09 57004 AHEE BE A APTNA = oEH SR DPPH &£7%50°] S7kste S BAth
Aubzlo g ARG £F4A], delAdA 2 FAAAY a7t sEEE =2 JoE YeEt
1000 pg/mL s= = ABLAXE AL YA ol BF 89.7% (EFAA), 92.6% (el A]),
91.1% (FA 2D =2 DPPH 4£A%S U= 2S ST + AAH



8

8

Scavenging activity (36)

20 4

CK SK CPK ACK

B 100pug/mL  ®250ug/ml  ®S00ug/ml W 1000pg/ml

1% 57. 7Ax¢] DPPH 4AA%

OHE M2 &48 = /I8 db&Ado] 33 73 free radicalZ, Alzue] 2@ }4kst k&
o731, 53 DNA % Ag=xz 7™ A3 £4& orlshes Aoz A du. o3 -OH=
fentonyr<ol oa O, ¢ H0,2FRE AAE™ RNSQ ONOO-9 Hajjo] s AAE7= gt} -OHO
- A AAEI+= radicaloll o3k AlE &4 oo F st 542 2 &SR -OH 2A&Y
& ARy BE AT 9 AY w54 85% o1 w2 OH &7 &3E Yedin. -OH £7%9)
ZAg-°l= 500 pg/mL w59 FdWaxe -OH &4 &0l 90% oldo= 7Md &2 AS YeEdt (O
2 58).

100 -
]
£
z
-F: 60
"]
'E. an
g
lE 20 -

D -

CK SK CPK ACK

H100ug/mL  M250pg/mlL WS00pg/mL M 1000 pg/ml
19 58. 2219 -OH &4 =3

(3) NO 2=A =3}

NO= AA &l & 472 94 =2 AAH AW Horls, AsAD7s, A4, da9
s 24, 498, 4% & § oY 49 7les vkt 18y #AostA A4 E NO+=
Oy ¢te] Ao = ONOO-5 AAdste] I wwd, A4, 4k, ofmest 53 22 Alx i EE4E5S
2843 A7IA Hol Yoz AFHA NOE AASIA =W free radicale] = k2 7]
g & ok AAFHSZ ABAA NO &A% ZA yeltA gkgroy &
FZAA 50%7F 9= &AFS EHor, 1000 ygmls=od A= 86.9% &A%
aHE B (2" 59).
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100 -

Scawvenging activity (%)
& 2 &

]
=]

CK 3K CPK ACK

W io0pup/mL M250pug/mL  W500pug/mL W 1000 ug/mL

19 59. A9l NO A A a3

o} 3T3-L1 A APAEFo] AGALES A HS

1) 3T3-L1 A AT A ZTEA
E3 o &g =9 EENA} FANAo HAAWAHEZL AEE HAE anEs =H3 A3 (Y

X
=4k FA2 ‘il9l 4% 10, 25, 50, 100, 200,
2l

70, 71, ABE HIVEA @S Tl = 59 ®
500 pg/mL A 2ol whet 200ug/mL & =74+ A1 Zolzh §1laL, 500 pg/mLes=olAes ®F4
Ao FAXIE A2 88.1%, 79.5%E UER thEa 3 Bt %9]312 ztol7F YR THLE 60)
Jeyg FEAA Y ASE 12% A, FEAA Y ASE 205%7F FAaEAA AESHZFELS ofd 7/4\2
2 AsHY &AW Ay 3T3-L1 X]H”ﬂ—ixi— of MESA &S FA L R #HFHIY
o,
120 -
® 100 -
z
35 eo
Z 60 -
] W =2 %|(H20)
% 3 WS K| (H20)
i 20 -
o -
100 20
Concentratlon i,'p.g}"mL]
a7 60. = = £F2A¢ FAAA Y wEEH 3T3-L1 AA
A Ee] AEE

gimL He]3el] we} BERA ] ASE ZOOug/mL o)A 83.4%9) xﬂugf%—% 2931, 500ug/mLo]
AE 75.6%2 AEES BHo diEzTdd vE] fFodo= X}Olﬂ Woh XY 9= 100ug/mLel A
88%, 200ug/mLolA 75.8%, 500ug/mLol e 73.9%9] MEAZES B tzra §oH9l o] HY
= 284 FF2AXY AS 500pg/mL M EE=elA 24.4%7 A5k, FEAA A= B2 FEA
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26.1% 7rasho] 3T3-L1 AAFA Z MESH F3Fes T4 v A2 AFHUS

o
1]
I=x

BO -+

50
B = F 2 X|{Ethanol)

40 1 B =} 22X (Ethanol))

20 ~+

Relative cell viability (%)

10 25 50 100 200 500
Concentration (pg/mL)

o

a9 6l
R vFA| 3

o =<l

[e]
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H

#0A9 FAAA ] FEY 3T3-L1 A

oz

N o

L o

2) 3T3-L1 ALAZ] FAAFAYA Ao &3 z‘;}q;zgi]q s
E7} oghgo] =<l FAFIA ) 3T3-L1 WA=
62,63), Zol %2 BEPX 9} U 9 m;quo
MEESTBY Ave B2 F
50, 100 pg/mL X&)%kl a}
2 ZHAHYEHE, G H 25
GRT O BEAA FHARRAE BaE Aow

4)1

A: 3T3-L1 AAHAE, B: 3T3-L1 AFAEES}H, C: 3T3-L1 AFHEZESA EF7A 25
pg/mL X gl, D: 3T3-L1 AMHZESIA EZ7X] 50 pg/mL A&, E: 3T3-L1 ALAZR
slA 2712 100 pg/mL A2, F: 3T3-L1 AAZESA &42x 25 pg/ml A, G
3T3-L1 AWAMEESA &P A 50 pg/mL 2], H: 3T3-L1 XA EESA FGA
100 pg/mL 2], 1004] Z}ry
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olerg ol =9l

BEAA G FEAR o FAARAA TS Ol Red O AA& st B A, A A
E23TB)e Fre B2 FIAAYEYoR A3 Ao el HAa, xFHA ] B F5 25, 50,
100 pg/mL A g gtel wet F=o|EH g AP I(C, D B), FEAX 9 FeE FEoEHCE i
HAAJA=UE, G H) 22429 AR o] A2 FrolAnas] 2H FAAA7E 2F24A] A2ET
g ZEsiA SAAYFAES Faste Aoz AEHATHILE 63).

a9 63. ofgkgo =<2l FAAXA e FEE 3T3-L1 AHAE F
AR 97 &5

A: 3T3-L1 AASAE, B: 3T3-L1 AGAIEES}, C 3T3-L1 AFAZESA E2
%) 25 pgimL e, D: 3T3-L1 AWHMZESA FEZX 50 pg/mL A, E:
3T3-L1 A FAZESHA E2704 100 pg/mL A, F: 3T3-L1 A A ZE3A] 8
QG7H 25 pgml A2, G 3T3-L1 AAZESHA 37 50 pg/mL Az, H:

3T3-L1 A A=A &7 %] 100 pg/mL A &, 100u] Zoj

3) 3T3-L1 AA ] FAATAA Ao B3 FLAA &%

B3 oebgol =9 A9 3T3-L1 AWAE FAALYAY Al #F G5& SAHFAHLY
64,65). =l =7 B2AA S} FAAA ] AT 54 AAlee BT AHIH 64), TEHAA T
= A Eslrtol wls 25, 50, 100, 200 ug/mL HelwolM fFoldog FAAY FHE JAs= A
= & AT dbAAe] A= 25 50, 100, 200 pg/mL Aol A A Z3krel wls) fofF o
2 AT 45 JASAL, 449 wxolA TAALSZ dAES vusis W 2FAAEG
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120 * ‘
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— ———

2 100 - il

E

L)

& BO -

o bt

-

2 60 - bt

s B F X (H20)
U 56 - il B2 HE|(H2O)
)

“

[T}

& sg -

=¥ 3T3-L1 A A

Pre: 3T3-L1 AA WA 2, AD: 3T3-L1 AAEE

Netgol ¥l BEAA S FAAA ) FHAY 4 dATS BEA A} (1Y 65), BEPAL F%
T AupEslate] wla] 25, 50, 100, 200 pg/mL A T4 SJAo 2 FAAY ZHL AAE AL
o &tk FAPX e AT 10, 25, 50, 100, 200 pg/mL Aol A A Bsbo] W fojHo
2 FAAY 4S5 A o}ﬁi , A7t FROA FAAY £ AAEES HuEASs W FEUAEG
G Aol BEAA FOHOE BaBE & 5 AT,
120 - * |
g
in,113{) =
£ "
£ g0 -
] i
-2 = | i B I3 2% (Ethanol)
E a0 - B T2 2K (Ethanal)
E 20
o
o -
Pre AD 10 25 50 100 200
Groups
19 65 oek&e] H2l F¢AA o wE¥ 3T3-L1 A
WAZ AL oA &%
Pre: 3T3-L1 AA|A|E, AD: 3T3-L1 A A EE3}
) A&

B AxAn 2270X9 FgPAe] d4ss Hws 9 % phenolic %, Afdud £2A%5S A
%3}7] 913 DPPH 4, ABTS 24, =3 39S %7@—8}71 913 FRAP assay 3 +84=d9 ¢t
ZA4Y & A+ ORAC assayes Fall, I A o €53 d4tsg s &Iy, AFAEZFZ

el e

GeF 3T3LL AAZFe] R5E R2AAG AL BF ZEALS BHEY 5 AUk 53
G A o Fulgkseol YESHAL dekol HQL wrh Bol Hye W Bt © 2 FulNse u
o= oz ARG



o 48ty rEdx ANES 23

Renal proximal tubule cell free radicaloll wij-¢- ®ZFgk Alxzojth. & A3 A-&H LLC-PK1 pig
renal tubular cell& U Z &4 §=%F MDCK darby canine kidney epithelial cell2t} 4F3}= ~E 2
o B8 WSk Alxolm =& LLC-PK1 Al39l free radical t}F3+ generatorZ radical A4S =314
AsLA 4SS dol & o]of gk 7H”H aHE HEFoEZN AT 4HstA ’\Efﬂ]’\ ZHdel o gk &
A8t &3E ARtk LLC-PK1 A2 1x10°cell/mLE 96 well plateo] & T Ax7} kA 3E
™ radical generatorol AAPH (10 mM), pyrogallol (250 pM), SNP (500 pM), SIN- 1 (1 mM)& Z+Z} 243
% P A & A ARE A 24A43E S At 1 & MIT assayE &sll Ahsta ~Ed 2~ J)

aRE FAHsA

0

1 AAPHO 9J3t 4313 ~Eg 2 N aH

Free radical initiator2 A}-&¥ AAPH+= hydrophilic azo compounds % stz o2 G4 Zgol} A
2 Wslglo] gdEAH oz HAPHEY, o|FA HAHE AAPH+= F carbon radical® ©& carbon radical¥}
oAl Adste] HFAR] F2E FHSHE SHANE RS 4AHAaet W3-t peroxy radicalS YA SHA
&1, o] peroxy radicale Ao &S fdsta, A W @id, d Fo 4sd ~EHXAE Fe
f9lo7 283514 "t} uwieliA LLC-PK1 Ao AAPH A& 3 & A =S 2 A543 A
£ 3743t LLC-PK1 celldl Wit :F42 2 IFAAAY 4Hsd 22~ /WA EaRE Ao Bt
AAPHYHS A12]3F controli 9] A|E AEEL 45.6% Fou 7 ARE AHTToaEZN A AE=E0 T
SEHOE JEEHE FS BAT (1F 66).

Cell viability {36)

100 250 500
BCK WSK HCPK MACK Concentration (ug/mi)

1% 66. LLC-PK; A|3zellA AAPHO olaff =¥ 4Fstzd ~Eg 2o tigh 71X]9] BRaaw

o2 w2 AE AEEY] W= UHUA oy, 5 EHoE Ax HEE0] T8

YEFS T %’5‘1 FdAA9 45 100 pg/mle] W2 FEolARE AadgA, 2F4A 3 o
A2l 500 pg/ml = AYT B w2 AlZ AEES veEbdd 28y 1000 pg/mL wx=2] 45
e FAR7F 60% olFer M w2 AlE LS EAT

2) Pyrogallolel] 9§t 48138 2EH X 7HEF}

Pyrogallol> H;0.0] HFAZ F&A ZHid of wmE A543t T3 02-5 s, o2A
AQE ROSE sWZ4st 2 3 #Ad o 3 BEd o) 2242 ZA8siA do 18 672
pyrogallol& &g LLC-PK1 M=o tig ZXe R3Z AFARE AE AEEE AHE Aot
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Pyrogallol?FS A 2]&te] 0,7} 29 controlid] A9 69.1% AE HE&2S
AYstg e W =7 100, 250, 500, 1000 pg/mLZE F71SF2 Al &89

AN 53] £ AFME ZELA E FAdAXEG AlBAA 2 AR 9] aHU}
XA M =2 AP FE< 1000 pg/mLAAM = 77.5%2] AlX AE=E&S YeRdT, 44
80.4%2] Alx AEES YERTE 2y ARIX ] A5 100 pg/mLe] @ FEolAE 85.2%9 =
MEZ AEES YeER 1000 pg/mL =A== 95.7%Z normalT e =74 Al AEES Z7HA
AL FAgd £ AUk =3 FAAXY A= 2507 500 pg/mL XA oF 88%] AHE AHE
Yebion, 1000 pg/mL FsxolA 93.6%2 AlE HESS BYt. o] Axg nFo] Hol AFF
g7 X7} pyrogallolel] o8] fHE Oy o og Asta ~Ed 2 andoz AHets Aoz
}.

> 2o N rfoorfr &L -{> mlm
“ tlo rr )

f
)

120 -

100 -
80 -

ED_

40 -

20 -

o .

Marmal control

Cell viability (3¢)

Concentration {pg/mL)

BCK H5K HCPK NACK

19 67. LLC-PK; A Z A pyrogallold] )& G55 2ksld »E# 20 O3 71x9 BRsax

3) SNPel| 9@ 4t5td 2EHX HAEH

SNP+= nitrosodium iong 3l 7kAZX o] =&2 o NOE AAsE SFER, ol s A=

NOE Slld Ea Add 2AUAT 4EsAU wERsl NOE WA ASHEAE 4B A
Oé]%

Fof WAl &8 FEdt NOZF Al AFol vX= 9IS s59 HE FF/HA ot =2A vE
Us 7oz dex gon, dutzlog s EoiMEs AlE AEL FJESE TS vHE HAow &
A ok NOo| ¢J3k *&i}&* ,é_E_fﬂl* MA EFE Ay R7] 98] LLC-PK1 A2 SNPAH 8 &2 NOZ
T 4teE 2EH2E 7FSE F olo Uik AX 9 AE Rs E3}E AT 1Y 6804 SNPTH

< 283 controlit-S AlE AHEEo] 30.3%F2 FHAaste] Aksld ~Ef X 3 AE =4S AT
AATE oo T AA Alm AT HME AEES AHEY, TFEPUAY 49 500 pg/mLe] =7t
A e oF 50% ?é—% Yebf oz, 1000 pg/mL HXolA 77.5%9] ME AHEES Ve o] H]§)
A AAA], °‘°1] WA, 4R 1%]9] 73-9- 500 pg/mL FX=olAl oF 70%, 80%, 90%°] ol AxZ BEEES
UEbiTh =3 1000 pg/mL = AE normal 3 ]3] AXE AEES B AX BE A4S do
Al F4 a3 gdd As Q"J?—J T AATH

_66_



140 -

120 -
- 100 1
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o1 5]

20 I

1] T T - T N
Nomal control 100 250 500 1000

WCK WSK HCPK MACK Concentration (yg/ml)

19 68. LLC-PK; Aol A SNPol| o3l Fx=d 4tz ~Eg 2o g 29 HE g5

7hA

SIN-1= NO$%} O, & Agxgsm o5 w3 W3t ONOO-& f‘fé*ééhﬂ ol&= Z¥3 cytotoxic
oxidants® #3) = 7] W&o FHEHAE Yt A Eoh LLC-PK1 Al3ef SIN-1& A &3t ONOO-¢f <
gh 4kstd 2EfAE FEAZ & olo] gk XY BRE FHE AE 3 EEE B AHEYT (2
g 69). SIN-19HS A 2]+ controlit2 A2Z AEE0] 67.7%=2 ZAastAT oo el AXAEE A
AT BF AXZ AEE] sRoEHOE Frtete S UERT ZE0X S oA A5
1000 pg/mL F=olAl <F 80% TFEY AE AEES UEEH A AaX 9 F4A A= 100 pg/mL
o We FxoA 80% ol AlZ AEES WEFH AL, 500 pg/mL FEolA 90% ol AlE HEES
YeRY 1000 pg/mL F=olA= normal 22 Al HEES FJEAI= AES AU = AT

120

100 ‘ ‘ ‘
0 |

Nomal control

cell viability ()
g 3

B

=]
Q

ECK ESK HCPK MACK Cones l“gf“""

138 69. LLC-PK; AlX A SIN-19] 93] &5 433 »~E

[>

of 3t Axe nog}

5 NO A4 oA &3

NO7} 49 ojdoz AW FA0Z Qg HEo 3td &AL FEsiA o o g NOo digh
Fx9 el A JA E&3Z Awrdrh LLC-PK1dl SIN-1€ A #3dte] NOZ A A7

*g*é%l NO9| k& griess AleFS AHE3te] =AUt 71 A3, SIN-19+-S A 83F controliS 57.3%2)

NOE Ad3 ¥ 500 pg/mL v59 AAE Ageis W £FL4X = 40.8%, FAHEA= 302%= &

FAA e Ag obFAE AHetA &2 normalT e NO A4 (26.8%)F AR FAI7FA NO AAE <&
SEe As A F AT (2™ 70).
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100 -

s
0 ; 5 ; I : . |
AK

Nomal 5IN-1-treated 5K
control

WO formation (3)
un -l
& [T

P
(5]

% 70. LLC-PK; A2ZolA Ao &gk NO A8 A &34

u}, Cellular systemollA2] d=3} &3 =34

Human diploid fibroblast (HDF) A 3+= in vitro M3 wjdA oA A& AR £t AsE 3|+=2
TE3 & Az F24 @ ARES AAsk=d, oldd @S AMExsga ) in vitrodlA =3
HDF+= in vivooll Al =3t¥l HDF¢} 22 FEE BHAFH FHAAS SAFYE FARE 202 HilEo
HDF+= human cellsoll A =838 24 WSS A317] 98] Alxxste] M3 43 Rd=24 ALE
HoRg, 188k WI-38 human diploid fibroblast cell& ©]&3} H, 0,2 4tezx ~EH2E Fa3k
H AAe Frs aAs HAESIAH.

Jo

1. Premature senescence] oigt X & a3}
DAE AAYE T Ax=d i} Rsad
WI-38 celloll WA Al&E 24A413F 59 A3t AEE BRsd 5 152 H.O0, 300 uMS 6083t 7}
3kl A el A Al E2] premature senescence (PS)E FE3F 3 AlE AFHEES
w3} o 835 HESIYEY. WI-38 cellol] 300 pMe] H,0,9He =] g
54.0%% normal-ol HIS| °F 50% A= ZAEHo AX =37t FEHJSS 4UT F AAJT v
A A5E Mgl wet PS control (PSOwell M3 T% ojEHo =2 AEZ AEL] FI8te e @
AstFTh EEAA S A 250 pg/mL F=A 80% o]/ Mx AEEES YEFY e 1000 pg/mL &
ol & ¢F 90%0l Eote AZ AEES Bt EEUAE AT v A AAA 5 A9 100 pg/mL
o] B FEoA 92.3% (AAZA], 91.5% (A X)), 94.9% (F47
o e}

J2)e] Al BE&e YeEllH 1
ool sxol At normal FELE AEZ AEES s Ae AT F A¥H (2F 7D,
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Normal

Cell viability {38)

Concentration [;[gmeI
HCK HSK MCPK EMACK

I8 71 HOp0l osf e z7)3toll thak A Als dxjgel o3 WI-38 Az Raas)

D AR FAYE §T AZwsd T REED
WI-38 cello] @A H,0, 50 iME 604t Aeiste] AEe] PSE FE® F ARE 4N Ao
AT AEEH AL B35 AR Bl 1A9 P BAE AEFAG. 1
HOM-E A2 controle] A% AZ QT8 654%% A w3t FENASE FAT & A,
g

uich
BN
DN
=2
>
=
w
oo
(@)
@,
=2

WA QNS FEEE APl utek PSCRe) v FE JdEHOE ME AEEC] FrkEe S F
Q% & AT 1000 il SEAHE LE UA AR AdzolA 8% ol4el Te AT AEEE
JET. 1 FolA @0 Ae] A9E 100 uginle] Re BEolA 841%9) Be BEE YET

© AdE=dA M e AlE AEES BT

120 4

100 4

a0
50 -
an
20 1
0

Normal

Cell viability {2}

BCK WSK HCPK MACK KRNt wmu

™ 72 HOpoll o8 witd x7]kdtel thek AA A& FAHEE T7F WI-38 Az Heas

ol

oA W—E AEwste] AP rde] dFQ WI-38 celle o] &3t Alaze] Aelshs w36} 4514
E ol 3t 8} HAAM AES] ol HA AE7F vAE &3 2o]E AW R

D AEsd 3o o

S AE S A% B2
WI-38 cellol] th3t HachAE 7]

A9 ME £ AFEHE AHHE7] 93] young, middle age-group
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o] WI-38 cell& Ab&3te] Alzto]l Aol wE stz o] et A9 Az 8 AZanE 4
Bkt (3 13). Young age groupoll4l PDL 269 A7} PDL 382 #A74A] A&2 02 vl
t}. =3 Middle age group®] 79 PDL 42004 PDL 4302 A& A% Folth. Agstza w3} AL
A A& o Hgo] o] TojN: i, YOE AT FRAMA ALHOT WISAA AZ7} A

& AFAAA AAE Aot

® 13 AAE AE T dFS vAE 53 54
Life span

Young age PDL Middle age PDL

Normal 26 — 38 (AYP3) 42 — 43 (AP F)

CK 26 — 38 (X1P=5) 42 — 43 XY F)

SK 26 — 38 (X1P=5) 42 — 43 XY Z)

CPK 26 — 38 (X1P=5) 42 — 43 A YF)

ACK 26 — 38 (X1P3) 42 — 43 (AYF)

2) A3ty 2EH 20 U3 AE £ A% &3

WI-38 cellS young, middle age-groupo = 14%01 Z+7+ o) groupoll H,0.= ;‘qa]—s}oq AELA ~E g 2o
o3 ME x3tE =8t AEo FHS FowH, 71:1 A Alge] AE i dF 59E HESA
t}. Young, middle age-groupellAl H;0,E *&]3dte] PSE %3 WI-38 celldl mé Ax e AE 9 <A
Aaxs ARy Wi PDLo| 26¢1 young age-group celle] A-¢ H,0.9F A3k #+& MEx3t=2 <l
a PDL 2804 © o] A&S stxgde e & + Ao v, HO,E A3 & AAE A
sle] AL oz st FolAE PDLe| dA 2902 Z7hsldth T3k, PDLO] 4291 middle age-group
o] cell> HOoRt A2l w] AlEW3t2 Qs PDL 422 AAsA & & & ANL, H0.E A3
S A AEE AYste dEHoE wYgd & thExTol| tis] PDLo| 4322 F7tste 2o & UE
wom @A ALHH O R ujgo] W Foltt (F 14).

_1]}1'
O_u

o

F 14 AATE HOx= QI7E A8t A &S e AL £ &S rA=ad 54

Life span
Young age PDL Middle age PDL
H,0, 26 — 28 42 — 42
CK 26 — 29 (X1¥5) 42 — 43 JYF)
SK 26 — 29 (X1¥5) 42 — 43 (A3 F)
CPK 26 — 29 (X3P 3) 42 — 43 (AYF)
ACK 26 — 29 (X1¥3) 42 — 43 (JIYF)

vk, In vivoll Xl ZRA(EEZAA], SK) FEE9 XY ¥ 53
Amyloid precursor protein (APP)ZF-H /%= 40~427) 2] OFU]L/\P &7]_% o] Fo] % amyloid beta (A

B)= Alzheimer’s disease (AD) 3=}l | Uleo] w=Rlwute] 2 == EZ=Z, AD THol 9o T3
A 3= AoE WA vy a2 EE B A7 A= ICR mouseS o] &3t Mo AR25-355 FY
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To g HA3IP e (normal, control, 100, 200),
RaL Urtﬂx] Al ol AR25-355 FYEATH
= 2s %E‘ﬂéi 100 mg/kg, 200

normali#oll &= ol ABR25-35thAl A2 d 4

T3 normal® controliolle &4, Umx 4
mglkg Zk7k 1005 20020 257 YUE] S A
3 UES 1FYo] HE AMREE EA4AA, T-maze, Morris water maze 23
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D) BAAA APe 59 84 AATY ¢ 17
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[Jramiliar object
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} 40
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Normal Control 100 200

SK

a7 74 24 QA Agho] W& W3}

(2) T-maze 4@L T I3 AAFY & &7

Mouse= ME-& EAE oiygt MEE Fhol did s7]4o] B& FEoIth oy HE F<lsto
T-maze AP A AT MouseE T-mazeo] LA Ho] Fi A3 A E& QLEZ3 9& 74 Fo
LEE AL Yol 9F Aovt Sl F UEF sk 244 Fof] HUE EE A do] NER
A2 Eo7te 3FE VST AR Aol dd IS HlE (WE UERAES @ normalvt
56.2% % 11, controli2 49.6%= YEbRTh WA X FE2E5S FAF 1007 2007 22 57.5%, 58.7%
2 E FAATEE e A4S g0 F Ao (a"E 7

100 4 [CJFamiliar route

EnNovel route
route P Ot E 80 -
-
o a
g 60 - -
¥ b
1 day B
g g w0
v £ .
o route Ill W [ Oute w 20
o + = 1 5 1 .
Normal Control 100 200
SK
23 75, T-mazeol Aol &3 21X 58 =74
(3) Morris water maze A43d< 53 ¥t AA 58 FF 55
Mouse= HEZHo=Z FIH7|Ygesy 9 FdsHo] 433 Hold Aoz dHAd Aok EZH moused
At o8 FEF v doidoeE 2=, vl JEH FNTE sEE HUEie FEUE AY
< Ad3ATE Morrise] FxvZ2= FE9 eS8 To Uis 7195dEs A fsA AL
&3l FAZA, F2 {F71A7F TR JE A8 GAES AMEst Y8t 59, F FHEAYY
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4. @743

7V 713 AT 71A
O ATAHIATFE £7)
] 7)%0] 7/
TR AFE=E EI 1 2] 2] A 4+ A ] 7€ A
A E3}
5 8
JEAERS 0 0 0 13
A (SCIE): 2. KSCL: 3) | (39]: 3, =: 5)

<
-

O

_3gk
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1 Al&>

T+~ (SCIE): 2, KSCI: 2)

Hee-Young Kim, Jia-Le Song, Hee-Kyung Chang, Soon-Ah Kang, Kun-Young Park. 2014.
Chemopreventive Effect of Kimchi against Azoxymethane/Dextran Sulfate Sodium-Induced
Colorectal Carcinogenesis in Mice. J Med Food 17: 833-841. (SCD)

Hyun Soo Park, Min Ho Han, Gi-Young Kim, Sung-Kwon Moon, Wun-Jae Kim, Hye Jin
Hwang, Kun Young Park and Yung Hyun Choi. 2014. Sulforaphane induces reactive oxygen
species-mediated mitotic arrest and subsequent apoptosis in human bladder cancer 5637
cells. Food and Chemical Toxicology, 64: 157-165. (SCD

A3, dAsE v, 2013, g4k D BA HjFE o] &3t Az 2] X9 d
AX9 F4 EAF 7154 vlal. J Korean Soc Food Sci Nutr 42: 520-526. (KSCI)

AEPY E
HAF, AA7, 949, 2013, AX A starterE o] 83 Xx|o] wE EA 2 U754
=2 g3, A ZYGFAst3] J Korean Soc Food Sci Nutr 42: 1717~1726. (KSCD

=WE- (79 2, 7W: D)

Hee-Young Kim, Soon-Ah Kang, Kun-Young Park. Kimchi suppressed AOM/DSS induced
colitis-associated colon cancer in Balb/c mice. Experimental Biology 2013. (2013. 04. 20~24,
Boston, USA)

Yung Hyun Choi : Induction of reactive oxygen species-dependent mitotic arrest and
apoptosis by sulforaphane in human bladder cancer 5637 cells. 2014 Annual Meeting of
the American Association for Cancer Research, San Diego Convention Center, San Diego,
CA, USA (2014.04.05.-09)

Hee-Young Kim, Kun-Young Park. Preventive effects of kimchi on AOM/DSS induced
colitis-associated colon cancer. The 17th Annual meeting of Korean society of cancer
prevention($h= ¢+l Hek3]). (2012, 11. 09~10, A1)

Guk Heui Jo, Kun Young Park and Yung Hyun Choi ; Sulforaphane induces apoptosis in
human bladder cancer T24 cells via mitochondria-dependent and ER stress-related
signaling pathway. 2013\d%= 3= 3}35}3] A543 A7]F3] 2 A=t 3], 49 A
LIG 1414 £-(2013.10.17.-18)

Guk Heui Jo, Gi-Young Kim, Sung-Kwon Moon, Wun-Jae Kim, Kun Young Park and Yung
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Hyun Choi : Sulforaphane induces apoptosis in T24 human urinary bladder cancer cells
through reactive oxygen species-mediated mitochondrial pathway: the involvement of
endoplasmic reticulum stress and Nrf2 signaling pathway. 2014 A§ 3}t x4 &-8t3] =) 8}
= 3], ZA2~, A5(2014.05.14-16)
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O Eun Ju Cho, Boh Kyung Kim, Ji Myung Choi, Soon Cheol Ahn, Kun Young Park, Soon Ah
Kang. Kimchi attenuates cellular oxidative stress induced by peroxynitrite. Experimental
Biology 2013. (2013. 04. 20~24, Boston, USA)

O Ji Myung Choi, Kun Young Park, Soon Ah Kang, Eun Ju Cho. Kimchi improves abilities of
memory and cognition impaired by amyloid betags-ss. 2013 International symposium and
annual meeting of the KSABC (&+=-&-8A 8 3}8+3]). (2013. 06. 27~29, F4h

O Mi-Ja Kim, Dong Sool Yu, Sun Haye Ha, Ji-Hoon Paek, Eun Ju Cho, Kun Young Park,
Soon Ah Kang. Effect of antioxidant activity and Anti-obesity Effects in 3T3-L1
Differentiation of Anticancer Kimchi. $+t=2}=3}3}+3] (2013. 08. 28~30, Z<H).
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A} 1009 Bl BE 9. DA BES Fo HAolns Sl g(akel) A A9
Az} o]5e] 754 e BITY el P FBAL AXNE JAT 5 Aol T A
B 5y B AAA, FY BAH SRelA Uws] Fa3 w8 A F48 &3, A
Z57 24 2 4% Y EYE BIHYem oo fEt WIS e ATE shof
oJHF ENE ol&F HY Tgo| ATt HAS. IHEE o AT ATHE SCI=E,
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TV, 24 44 5ol Tnadd AN AdE 44 AHHo2 s F2F impactE 712
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5. 124 % §9a7H FFHIA

(e -
LI Rl Al LA | 24 A | AR | El A
A 27 48137.28 | 48,137.28 9,705 9,705 21,353.4
A7 0 0 0 0 0
4 7 ¢ 19,380 19,380 3.876 3.876 7,752
ATREY 24,871.68 | 24,871.68 3,886 3,886.2 11,658.6
oz o9 3,885.6 3,885.6 1,942 1,942.8 1,942.8
7 27 104,367.72 | 104,367.72 | 28,495 28,495 48,647
S o] 6,120 6,120 2,000 2,000 2,040
o] o] 6,600 6,600 1,800 1,800 3,000
frel &) 1,999 1,999 899 500 600
7 | A 1,800 1,800 600 600 600
Aok 8l
i 79.848.72 | 79.848.72 | 22,567.12 21,195 36.086.6
RR I EL 6,000 6,000 2,000 1,800 2,200
SR 0 0 0 0 0
ALEFAI 2,000 2,000 600 600 800
A7V 0 0 0 0 0
At u] 7,495 7.495 2,375 1,800 3,320
Al 160,000 160,000 50,000 40,000 70,000
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6. 38 A7HAE A%

O2AETA AAFe] a0l st mol A o] Hstujstn e WAH.

O3MF-HA AYALe] &do] AAAt Aol TS AHHEH}doZ
34,

o

OATH AHg HE WAHYS

A 1A R 2l EE Al H] o A %Woﬂlﬂi A, GOl Eno A A 2 Aok W A
M o aE. Zejolmel A AN, FlEN, AGHUE o AuA flE)
2 A4 HA,

Al 2A|F: =] ofulol A AR R 4. wEFAR, FAdER], AR gnolA A =R
2 oA,

Al 3AH: A ZR] B FEEeA e RAE 4t WA AsHeA 88 B TedRE
FHI(REHDE A4 W7
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- A% 9 Aol 4AF 2AT Bolo] g gAas 2 AQAA Aol A5 EA
- A Zo) me W B 21 Wty A4, B

O BAYEHAL NA F7

- Western blot analysisg &3 tiE2 dS5dd ddE9] 4d FF AR
- dFoly &3 FH F-H cytokineE9 &

O JAAAEL A& (clinical tria)

1%

- TPAE T IFOE R pacebo ¥ A HWEL TFR FAYL F AR

microbiome ¥W3} #4 2L =43l IBD 2 colon cancer preventionol] =&°] & 29l

<3 AJE>
O C57BLI6 mice® AW Ao] Hlere 4= F gForgxe] Fuwk &7 @ wx|wA ol
gk AAM 2 oA EF}AT
O LLC-PK; cello| A &) 4tz ~Ef 2~ 7o) o3t d4ksl a3to] ojgk mRNA 2 wagz
DRI

O WI-38 cell o] &3 s &3 2 $Hg T3 P mRNA 2 ¢ B =4

=
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O In vivol Al 472 F2E AA Y Fdad 4 9 ¥ 23 oA AdAf4ts) =
A
2. 7Y 2 A7 HY
o L3y ny
A7 9 T FAZA W&
(cl24 - Add HIUH)
<1 A&>
s . - A% AFEzR #HAYE  modifyste]
273 d I 7SA : Nsd NS Az
5 3 2 = oo =
Axel g @ Ax 0T AT AN R LS o) yag gy 2z 2RE P
2 TRE SR TS W Ao S15ael vg a8 2AE vE 5
¢ N 2T Y, 4E, P 24 5
o APe 53 24
A2 2 AAstg Qoo gFHH|EMSA, ELISA,  MTT  assay,  DAPI
Apoptosis, FHET ET|7)54EHo F9= 2 et staining, Flow cytometry, western blot
A= He Wmaka, IS¢ RAME|analysis, PARP ©hulde] wEs 2A =
g4 7AE AT o e 3
FACScan flow cytometr system,
AEE7] Qe oA ARHE F7] AT Bl AF A
Western  blotting, RT-PCR, [In witro
AT AbE 71 AT . _ ]
kinase assay 59 WHo g Ay 43
- w2 2dE o]&, colon-26-M3.1
KN U 2] ol Al §] 71x] o
5% wa @ oA A e g olgs sl ﬁtu}mqor ce_lla : g o) o] 2ste] Z] ]9
o 3! =
4% B¢ 249 g |} 43 2 BB mg @ oA C o) T HS
N . - - g - FE 2Y 2 A7 Adel A
g A 3 A |(AEe 53 oAy daw 2 oo AN
_ _ ) ) ~ AAE AHsA & & o W A2 7}
a3 A 2 84 N 52 A )
A gdHd A% 9 gy 34 AR
=74
Q2 AE>
- 9FE AAAEAE FAXNAH S 3l 7]
& 2 AN, SAAE, FHAE A
5 73
- IAAE $UAH (ND) - FHAR
AE, 2%y AE & A5 B
7120l A=A gAY = ) i - Case Report Form (CRF) &#& 3 3o
< IND )1 & CRF 2 81 &2 1 gm0l oaolols =
oAerdael e x| L o] ) | HEAETIRS EESds) S
w5 W 0w e Tﬂ BB =9 F e wene Ade +3a 9
°
okel 717 monitering 2. & CRFE S4stn 94Ad ANAE
Zr 947182 IRBoll At Z+ 94
1o A B AGAE FAT.
- =315 CRF7} source document$} =}o]
7} §l=A & monitoring $F.
- WEAE F A AtElE CRFE 3
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G AR

SRS AW sERded AAT
N EEE
- C57BLI6 mice %€ olgshe] mAW A

_\|In vivo ‘¢ AL HTE ol HYHE = &, H% JAH &

In vivo AAL A EEHVE‘,/OHWOH ;;EH }o-—{OL 1-10 ﬁ]- | = & i *
kUl cE L a= 5 o1 A o

AAY FEET A% - HolgAF, AFFHF B olag, A

vlx 2o = f%‘
- AWAEIY) 24, EF AA, leptindHF
=3
- LLC-PK; cellelA Zx FZE9o 4+
ﬂ Ea%oﬂ w2 mRNA 2 w@ud 2

28} Ao [LLC-PK;, WI-38 AlEZ o] &
=4 13E =4 A Oﬂ% 53 2% 9 Fnws &

_ll}lv

C6 glial cellolA x| FEE9 . _
AAANE BRs a3 RH=z Bs 83 9 /n vivo 3ol 2o 3 7 ] z,sggp,] B3

. . - =] "l AMA] AR =X

in vivo oA X %=H|A Alzheimer’s disease & =| °© = ROS A4 AAls T

g BB AF ER([WA GYAAe Axsy g 0 el FERA e e
g 2AE T AAFTE FEHEH

CREE

we, I
[0
fl

3. ARATrd AINFAHLE 7)<)

A 1A -3 -

7v. B39 4 V1A AAY g R Az P &

Al AP =ol A AdE starter AX ol A5 TF 2 AITHEH FE A)S 2ASA ddred AAS
A Z3} % o}

AR AzA wjFo A WHE A5S 5 E@ P @7t Hole A, &5S wF Aol A
Aol gola dol= AEH, 12l o] F 7HA WHE I Agste EdH Tol Atk EFHEE ARS
g Al A EHIZE $EEY, BH A9 AFY Ao R E gk Y F oy 73 W
Hol @A7MA = itk wegbA B A5 B8 o, S, 18 A9HS 3 i3 A Az 7t
ZF Age A9 210& gdsta, FEAA Y Vs HAS vS SN 2AE A o =g &
w9 TR wet MiFAX ] 7sAgel Getd £ AV] wWE, FEAA Azl M AFE A5S &

71 %bﬂ ATt

D 45d, 8 2 A9Ee AT WME 29
A geld AuFe] HEUEE % 15 o
DA 2o Bell 0% AP AFS ALH AET B FAD
A3 GFUL ol BE L02% EAWL ol &7 BDE L97%e] AEE B
C0.05). WA "o AH8H aFe) Fe AU 9
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@ D 233%2 714 B =S Ueith 4 WA ALY ASe 27 AL UE gaA
2 % 9 Aotk HY A BALG B £ U MF 2719 U9 = 7 AP Fstel wm
o R e

e =

Ss) Hdth AdRWE o183 De €719 o I A=9 A7 019% A== ofF w2
TS ]8T Bok B+De 47 045%%t 0.62%= UELHT. ol& Tl AWl dioly Sl
A9 AAE Aateted Ew0] 2 Ao AlsdH

gHA4S 4% A3 15), B 64.7%, BDE66.7%, D= 68.1%= A

)
Lo r;‘ﬁ

ol e felHQ Aol YTk oA AGWL 01§35 79 Qo] Y= FoB 2Y & YL
By obUet 239 A BAAL £ YW MF 249 BEAelE IFS FA BE A0 ey
ohoER Agwe v @5el Bl glo] 44 ol §7ATt B Qo YA

Bl) B+ D2) DS)
Whole 1.02+0.02¢ 1.97+0.04° 2.3340.14°
Salinity Leaf (A) 1.52+0.07" 2.07+0.06° 2.06+0.04*
Stem (B) 1.07£0.03¢ 1.45+0.07" 2.2440.13°
(A-B) 0.45+0.08" 0.62+0.03*  -0.19+0.06°
Springiness 64.7+0.71%° 66.7+2.18 68.1+2.47

YB: Baechu cabbage brined for 10 hours by brining method using 10% solar salt without
bittern.

2B+D: Baechu cabbage brined for 10 hours by brining and dry salting method using
10% solar salt without bittern.

9D: Baechu cabbage brined for 10 hours by dry salting method using 10% solar salt
without bittern.

a¢ Means with the different letters are significantly different (p < 0.05) by Duncan’s
multiple range tests.

2) 9T AEHEE AHEF HiF A

A FHE ol 8T dEH e 53 =e 483 @ =30 tiE A7t vvlEte] S9& Xl
A Al g de oty fste AddE AT o= s MiF A 2 3, 4%°] 25S o] &7
AdHoz BARE St w55 Al I 23 A 5o A== D-BS29F D-BS3oll A 242 1.34, 1.48%=
Al F24 Hd3d A== YERRTEE 16). 15/ A9 Ao A5 5% Al ddEES ol &3 A

duiel Pl 142%2 Ao ¥a) FAL AL ANS BYYHT O He a0 ARF BYY
3 onse £7o dEE JET 9 w2 12 AFel B4 DB, D-BS3 DA 27
825, 786, 5.08%= % w=ol w2 folael Aol fUTh ol 2 3% Fde Agdslel AYMEE
Az = Bggo] FHA G F4 Gt Ao vegth H99 7hAe] Azt WAl Hlg) o
& ¥7] wEe] AAE AxT u AR SRelA FAA A4 s o] §Eo| B m A% 7
AMo FGAAL S AN AAPL o8 W wo} VTR £ Fe AL F A7)
WRel A WIME T glo] FHL AET 5 Ye Ao JhAh
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D-BS2V D-BS3? D-BS4Y

Whole 1.34+0.01° 1.97+0.04° 2.33+0.14°
Salinity Leaf (A) 1.10+0.03° 2.07+0.06 2.06+0.04°
Stem (B) 0.85+0.04¢ 1.45+0.07° 2.24+0.13
(A-B) 0.25+0.07" 0.62+0.03° -0.19+0.06°
Springiness 64.7+0.71 66.7+2.18 68.1+2.47

PD-BS2: Beachu cabbage brined for 15 hours by dry salting method using 2% bamboo salt baked once.
%)D-BS3: Beachu cabbage brined for 15 hours by dry salting method using 3% bamboo salt baked once.
¥D-BS4: Beachu cabbage brined for 15 hours by dry salting method using 4% bamboo salt baked once.
¢ Means with the different letters are significantly different (p < 0.05) by Duncan’s multiple range tests.
NS Not significantly different

9 A 7 aFo B AN Fus L%

WE 15U #A FEEE ol83to DPPH radical 27%5€ U@ Az 19 79 e sin
BS3K(33 =4 A& AANY 2AEA7}F 7H =3k o]ojA] BSIK(3] =4 A8 7 A]), SS-BK, GSK, SSK,
PSK 0.2 uhehh, BSIKe] @atsh B3 7bg S UBRITh 53l SS-BKs SSKel Alt Alstale
0 ALGaFAA A5 ek flmike] Aot 2 P AAE Ao tewth Ll 44

Holl vlsl) Tt & FIIAEY FFo] ov=E Ago EIFH v FdL T e BE JhEiHol w
& A7 715A FEFS VXE AR Vel oW Lactobacillus plantarum o W3 A5 FHFE o
EH7E F AFdA E=dteE Bael vt AIES Bt £He /\:L«l FAERS HAS L A
Aud e Ot fASes AoZ & &gd w8 2 ¢Zelde] da -OH, -Cle FF3HA 3
st Aot HHEL ASE At =35 WA SE ARE low, 53] IF o s sy Fol 1
Fxests #4530 A7l=d dkstedo] g Sdo] HRAE e SRS aNE glon FEAR
ol AR AFE ZA T 7IeA S ML Yo 7IeA AA AxA AL A0 E ALEE)
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5 1w ]
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=

0

PSK 55K $5-BK GSK BS1K BSIK

a9 79. A8 7HA AgoE Al A wWEE FZ+=(1 mg/mbL)e] DPPH
gz &~A%

PSK: Kimchi prepared by purified salt,

SSK: Kimchi prepared by natural solar salt,

SS-BK: Kimchi prepared by solar salt without bittern,

GSK: Kimchi prepared by Guwun (baked) salt,

BSIK: Kimchi prepared by bamboo salt baked once,

BS3K: Kimchi prepared by bamboo salt baked three times

¢ Means with the different letters are significantly different (p <0.05) by
Duncan’s multiple range tests.

4) 98 714 &FoF AHQ X9 F¢&F} (HT-29 human colon carcinoma cell)

MTT assay <3 ZA3} BS3Ke] A3|&o] 3v5%= 7M =3k o]ojA BSIK 28%, SS-BK 28%, GSK 25%,
SSK 10%, PSK 8% <=°o 2 YEelRth (18 80). ¥ 2 Hoix= BS3K 7} HT-29 <A EHZLOHHIEQI A gt
a7t =4 vEbs e BSIKeF SS-BKe] Fads £ o= ‘4“5]"’”:]' U 7& 35U BE
FE F 4ol € FGEIHAV =3 AL vls] 7, w1 o4, /I, ZF El o] el =%
oy BugEn gtk S9E& AMESte AA Az &3 A E A % oA &= A Hol {_E_g
AR AxTE heE ASRE AsHT XA X Al /\}%’3}% =9 TRV WiF&e Ay
B4 Ao FFE vHA IAE AR A T HolE dosrz dganrt @ Z
Helth

—|—’
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5

0

PRE 5K S5-BE GEK BS1K BS3K

a9 80. o2 7HA ago® H A WEE FE==2 mg/mb)e] HT-29

B
=
VA hFIAE A A a3

PSK: Kimchi prepared by purified salt, SSK: Kimchi prepared by natural solar salt,
SS-BK: Kimchi prepared by solar salt without bittern, GSK: Kimchi prepared by
Guwun (baked) salt, BSIK: Kimchi prepared by bamboo salt baked once, BS3K:
Kimchi prepared by bamboo salt baked three times.

=4 Means with the different letters are significantly different (p < 0.05) by
Duncan’s multiple range tests.

5 o2 712 Agez H AX Y FEFEH RAW 264.7 ti4 A =)

(D) Nitric Oxide (xt3}d4) F ZA

AZHlL o] BodlE FQ A EE macrophage® &8l A gom o8 AFoly AYGAEZE] EH|st
= AlEFIRI So &4 FH o] proinflammatory cytokine, nitric oxide(N0)$} prostagladin E, (PGE, )&
3

F 0E D 5O 9IS LD GFTIR AAMT o5 FAL o
[e]

Z NO= HWrgAo] =& EZ=2Z NO synthase(N0S)oll ¢J3] L-argininee. 2R A== F7] FaA=
HARES, AZ=4, ABAGA 2 dHolgh 5 o] =2 Aol #AstY = wet AlE 7]
A F83 AL&S SR st MESAHES dodrE dn AR FE2EY FEF EHRE

o
RAW264.7 th2 Mo A o] NO A A &<lgh A3} PSK, SSK, SS-BK, GSK BSIK, BS3K=2.& NO¢
ol Trastglem BS3Ke A S FaAHE AS=EZ UeEET BSIK FEES RAW264.7 thAAZ W

At a JHZNO)E AAFG =N dF5e AdAlsts Aoz Hdn (29 8D.
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160

140 T
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e
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E 100 ¥ ¢
g d
S &0 T
‘5’ &
Z 60 1
40
20 p
Morm. Con PSK S5k S5.BK GSK BS1K BS 3K

a3 81 o8 71A AFeE Mol 2AX WEs FZE©2 mg/mb)e] RAW 264.7 cell
oA 9] NO 3

PSK: Kimchi prepared by purified salt, SSK: Kimchi prepared by natural solar salt, SS-BK:
Kimchi prepared by solar salt without bittern, GSK: Kimchi prepared by Guwun (baked) salt,
BS1K: Kimchi prepared by bamboo salt baked once, BS3K: Kimchi prepared by bamboo salt
baked three times.

aT Means with the different letters are significantly different (p < 0.05) by Duncan’s multiple
range tests.

(2) iNOS<} COX-2 9] mRNA Zd

A% #4E FAAQY INOSSH COX-2& H=o] wrE o] ZylE o)
INOS= #=3 NOE A4t ol DNAS &4 A TS Y 1717414 XN 9 ¢
. COX-2+ TdTE29 Ed=Z3stsE FIA7IH A d A AHangiogenesis) s FXAZ
COX-2+ cytokine, A&, AldAd W=4 2 TNF 3 22 o8 F72| pro-inflammatory agentell ©]
sto] FE@A o] AFwRt ofyet AF HAPA A W AP FaF JLe e AR U4
A gtk iNOSS} COX-29] mRNA 2@L ol A= 19 829} 7t} BSKA 7} iNOSSH COX-2 <
mRNA 2& A3 &o] 7HF e £ et d5el fdd & Ao dige dAlzolA i
o] Z7bs= iINOSS COX-29] Wrdlo] 53] BSIKelA 7b4 WA vhehh, BS3K: the AX Sl wisted
NO A4 A& 9 iINOS, COX-2 ©iid g AAHO R At FEF A3V e A= A
s¥Th

o 4
i

o i
o

o

2
_ﬂ

i)

o~
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=
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« LIPS{100 ng/mlL)

Norm., Con, PSK 55K S5-BKGSK B51K BS3K
=iNOS
AC0OX-2
=GAPDH

iNOS L COX-2

mEHA mpovmmen ifeld pemew)

'

Marm  Con PSR €5 S5EE  GEN BSIK  ESiu Fgrn . BN LTS N Tt

O 82, oy 7HA Ager Hl AA HMEgsE FE=01 mg/mb)é
RAW 264.7 celle A2} INOS ¥ COX-2 ¢ mRNA I3

PSK: Kimchi prepared by purified salt, SSK: Kimchi prepared by natural solar
salt, SS-BK: Kimchi prepared by solar salt without bittern, GSK: Kimchi
prepared by Guwun (baked) salt, BSIK: Kimchi prepared by bamboo salt
baked once, BS3K: Kimchi prepared by bamboo salt baked three times.

4 Means with the different letters are significantly different (p < 0.05) by
Duncan’s multiple range tests.

6) F¢ 7l AAY A= IH &Y
IAPAERE 2 AF7EA ool FA Y 7|F
(L. plantarum PNU) Z7}¢} 33 =4S AHg3te] 7
Al g 7oA AAEFHAADE 205 st
D A= AA
7bed BE AR i
A7t FAE= é%]HH-.— 100 g & =715 2.5, = 2.8, A7 0.6, ¥
1, 2+ 7.5, 2+x 0.1, 9 2.8, lﬂ’ﬂﬂ- ARl 8 & 5.0, Ao F&= 0.05 2 Hrtsth

2 29 8
T71%F S dols 252 33 95 AHgste] ddRieR Hojn, ddd AA F
T 95 22%7F HEE g

(3) =EH¥
9 AT zEuo| Q¥ rsAol WA Lactobacillus plantarum PNU £ 10° CFU/g

o= grEo] X Fdael Hubsl AA Azl ARSI

4) ¢85 =4
AA= A3 Fastys wpH 4.3 A%) 7 71580l Foa ¢8Ad Aok meEta 4
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B WE 3 2y i Q7)o g
AASE DEAA Z

U 2B, 9 F9e 83 IR gAolln vivo) R AL vitro, in vivo)
oA &3}

1. In vivo o] AA E3

13 =) A3 ~ebEl(L. plantarum PNU)E 7138k, 33| 5HS AME3te] AgHos
o] ThE HiFX 9 o] oA EHE dolrRr] $3te FEAIS JYSAT TEA

[e)
o] dA &AHE AHRER7] 5t Ho diste] Hol¥gE& F5F 1xol <l
colon 26-M3.1 carcinoma cellsE 100units/mle] penicilin-streptomycin3} 7.5%2] FBS7} &

¥ EME HiAE Ab&3le] 37T, 5% CO, incubatoroll A wiFstdch mjekd Zhzho] ohA|lE

UFdoll 2~33] refeedingstar, 6~7YTkel] 0.05% trypsin-0.02% EDTAZ F-2d MEE £
st A4 RS T HHH GAZo PBSE ¥ Ao GAEZE F1F EAHES #
E3ste 100 e (2.5%10YmDE Babl/c vh$-2(female) o me]F o] FAIAT. 48 &

HZ AAFWNormal), o) Z7+(ControD), £F7X](SK), 71 &7 X (Anticancer kimchi, ACK),
g or ALsta 2EHE HUelA &2 ¢4 7 X (ACK with 3X bamboo salt, ACBK),
33| oz Hosty 2EHE HUigk 39 X(ACK with 3X bamboo salt and starter,

St F 1493 Az XA o] £3E AR E AFgF2 FEE stk 149 A
I} F RS AAsPgon, &3 HE Boun's solutiono| Al AN & Fg 7H FE
A3t At

T NE7IZ 2 F BE FollA AFol FUtste AEFS BEATHE 83). Balb/c whg-2
= A3t A=3F H S Bouin's solutionol Al nAAZ & F¢ 3 FE AFI Axgs
a8 84, 85¢F 2O AMTAA= 0, dE2TAAAE 127+£40 7, SK 71+£61 7§, ACK
65+64 78, ACBK 60£50 7§, ACBSK 47+57 /|2 YEeElY ZE 7AA HAFHTFE°] Wz
H&le] Fg Mozl BA Hdow, E3] ACBSKo] 7Hd W@ Aol T4 /M-S By

k)

== | ormal

CaL)
.% -~ Control
g1 = SK
g 17 i MK
- NCBK
16 —a=— ACBSK

0 1 2 (sacrifice)

Week

a9 83. A=wst
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% - MNormal
*’ &“'@ Control
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Mormal Control ACBE ACBSK

Tumor numbers
o 85388 § E E % %
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=
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v
>
o
=
o
rlo
2N
=L
%
o o
1o
o
rO
_;
l-E o g
- Xy

A Bk

_91_

A3 Ade F 170 A AR
YebA eFekar, zb, #l, ARl 24 o]



Heart Liver Lung Kidney Spleen
Normal ~ 0.099+0.020%  0.951+0.069®®  0.12840.018"  0.263%0.015°  0.082+0.016™
Control ~ 0.096+0.007  0.962+0.007°  0.160+0.032®  0.274%0.013®>  0.0880.012
SK 0.107£0.012  0.902+0.046®  0.172+0.059®  0.274%0.021®®  0.090=0.008
ACK 0.18440.252  0.888+£0.251°  0.157+0.029®  0.273%0.018®  0.092+0.013
ACBK 0.10240.010  0.920%+0.063®  0.209+£0.159°  0.274%0.016®  0.092+0.012
ACBSK  0.103+0.007  0.943+0.093  0.177+0.048®  0.287+0.025*  0.096+0.035

2. In vitro 3 A &t
1) HCT-116 R HT-29 A 8} MEo A9 M=z 43 A A}

AR g2 dgsts AFCE dHA o, E=I AR FEAdwe] 24 8 dAE T4
A Eo] B WS AFEC] RIFHUT olo & AFolA= 7 2] HCT-116 <UA o
Y AZ i AR A EAE dotir] 98] MIT assays &8 FAE Asf&S =4
A THE 86). 2 mg/mL B =& X9 GAZ AZA 32 243 Axe= KL 29%,
ACKL 44%, ACBK2 52%, ACBSK& 62% A Z A& A &< venf ot ACBSK
o] fojHeor we AL BATh

X

70

0 ‘ I I I

ACBK

Inhibition rate (%)
5 &8 & & B8

[
[=]

ACBSK

a9 86 kA AA MEgE FEE

7 (2 mg/mL)2] HCT-116 <!
Al tHgGAEe] A A E

i)

SK : Standard Kimchi, ACK : Anticancer Kimchi, ACBK : Bamboo salt + Anticancer Kimchi, ACBSK :
Bamboo salt + Starter + Anticancer Kimchi

a~d Means with the different letters are significantly different (p<0.05) by Duncan’s multiple range
test.

7t AAFE=S HT-29 A dZALAE oA a3s 323 343 da=
2t 1 mg/mL F=olA SKF(16%)ol wlal FtA A

9y 873
ACBK(30%),
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ACBSKGB8%)iroll A frejdlos w2 FAEZ HF Asl&s BIJom(p<0.05), 1 T 73
=< 35 YeEbd 22 ACBSKT ol it whebA &k AI(ACK, ACBK, ACBSK)+= ©-& 4
Aol Hl&l e Aste EF7F O =4 vEbE F A & F o

50

a
b
c
| d I
(] .
SK ACK

ACBE ACBSK

8 5

Inhibition rate(%)
ka
[=]

[
Q
L

a9 87. A8 7HA A WegE FEFE(1 mg/mL)el HT-29
A4 AT 4R oA}

2) Bcl-2 ¢} Bax ¢ mRNA &¢3d
ol apoptosiset 2 Aoz ddH o dFrHAAR FEH = Bel-2 FAkol i o

(proto-oncogene) 241 apoptosisE JA|ste] MEFHES AFZAA G2 SdHAAY
< Ws F Ue VEE VS EAN s FEATE AES St
o} =3 Bel-2 @9t AHH oz Zgale] apoptosisE: Z3la}
Bax+= Bcl-29} §AA FZ2FH o2 H==3d|, Bal-2= AXE AR S 9ASa, Baxe Al

i

v
2
O W o™ 30 % N

< =
(1 mg/mL)E Aelgk HT-29 thigt MEeA RNAE #2ste] Baxel Bel-2 A @
< gl Ay(a9 83), =& A AglTollA Bel-2& Controlitel HlStY e FX&
Uetlen, o5 FoAxE ACBSKTol #olZFeg 7Md ¥ FAE Yeddt
(20.05). Baxe EE A AHEl#o| Control ot =A YeERd 7}6] ACBSK*e] 713+
oA o g & YHES HEHHITEK0.05). o€ AHE T3 & W, ALEE AHEstS
e AASK, ACK)Ol Hlste] £HS AR&ste] whE A X(ACBK, ACBSK)7F apoptosis&
g S/ F e Aer Bt
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Control SK ACK ACBK ACEBESK

Bcl-2 Bax
3
T T
1 215
B E
] £
EUS :; 3
= =
£ Lis
.=, H
= -
F F
=2 20,5
E B
o
Cantral 8| K ACBE  ACBSK Caatral K ACBKE  ACHSK

18 88, AEi7bA A WEE FEE(0 mg/mb)e] HT-29 <14 o<t
A ZA A9 Bcl-1 2 Baxe mRNA &3

3) INOS$} COX-2 €] mRNA &

HAAELE 5% 2 5 HYUSdA oj$ Fo3 o9& Nitric oxide

o
N
N
)
q

(NO), prostaglandin (PG) 18] 3 pro-inflammatory cytokineE<g 233 tiofsl d%
M EdES 2HIT ol F NO= AAUA Aelsts, Hestael 24 98
< 7FAAL 9l bacteria & FolAY FFe AA ATl % AEE Ik B
NO= €5 /7N 2A9 &4, x4 ol 9@ AA &4 55 FEda. A
AdA, 95ty 9 FEATF oA 2o e B A9 FTANSADYZE At I
717l #oAFte] BAHAT. B Ao A WeE F=E0 mg/mb)-< A3 HT-29
A HALAEE o] &3] INOS2} COX-22] mRNA &HdS =H3 Zy= 19 899}

2t} INOSeF COX-2 oA =& A AHewte] Controlel IS &2 FXE UEMW
o AX AHIFE FAAE SKitol Mgt 97 X +(ACK, ACBK, ACBSK)2] iNOS<}
COX-2 Tdo] ZAstA=T, ol 754 A8E F7H7] s Aes Helg. =3
SHS HAUE A7 LS o] &3 vhE AARYG FHS HUEE A, starterg A
7yshA] ok | 1o H7bek AX(ACBSK)7E 955 oA o® o A8 tHp<0.05).

ul

e

N

flo
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Contral SK ACK ACBK ACESK

———— =

CON.2 INOS
1.3
12
| 3
i
£ I g
x
E 08
E Bt =
= | =
fos | g 0.5
1__1.;.. I %u.a
- | =
= | ooy
- x4 2 0.2
B E
0 0
Comtr S ACEK  ACHSK Control ACEK  ACBSK

a9 89. ArA A Wk FEFE0 mg/mb)e HT-29 A oA Lo
Ae] COX-2 % iNOSS] mRNA -

4) p53 7 p2l1 ¢ mRNA =&
AA mge FE220 mg/mbe 23 HT-29 A hEFAEE 01%’6‘}@] p53¢} p21

o] mRNA @#&dE& =43 Ax= 19 907 2ol p533 p2l oA e A Aol
Controliell Hlsle] e =32 vehd 7Fed], SKtol| vliste] 39F7 2+ (ACK, ACBK,
ACBSK) ©] §ojdo= il;—% 1HE S By o, E3 ACBSK p53 2 p219] mRNA =&

o] 7 =A WEREH(p0.0
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Control SK ACK ACBK ACBSK

L RN [ e B 953

p21

GAPDH

ps3 p21
1 25 "
5 .;.
E b a H
E 2.5 B z 4 i
£ E
gt 3 &
E E 154 I
s d : £ R
= £ 14
£ . E
g g
-
E s £ 021
E E
i d ) 0 £ o 4 R— — a -
Coatral 5K ACK ACHBR ACHSK Control SK ACK ACBE ACESE

a9 90. A=7FA A WgE =0 mg/mbL)e HT-29 QAA il e A
9] p53 & p21¢] mRNA #&

3. 3YAX In vivo hRL A &3
D AF 2 Z75FA Ast
A o Ay B RE npexo AFe AF A
AstaFe Iy 91, & 18 YERT AdEE AF
AEE By Normalw2 o2 w5 Hlsted A 7]zt Uu ATl 7HE =1
Controli+& 7F& wgkom, 1 9o AZF A FELS BF v AFES YeEl AT
S DSSE Fostr] A7A A S7HE EoeH AOMoe =z

¢

rr
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g —4—Normal
L
%" —+—Control
3 —SK
-g;‘ - ACK
@’ . —i— ACBK
20 —— ACBSK
15 -
0 1 3 4 5 3 7 8
weeks
a9 91, A= W
% 18. Als ¢ A7]FA
. Relative organ weight(g)
G Bod ht
roups ody weight(g) Liver Kidneys Spleen Testis
Normal 26.22 £+ 0.88? 1.1 = 0.1 04 £+ 0.0 0.1 = 0.0 0.2 + 0.0
Control 2246 = 0.73° 12 £ 01 04 =00 01 00 02 =00
SK 23.81 + 0.78° 1.1 £01 0300 0100 0200
ACK 23.90 + 1.03° 1.1 01 0300 0101 02=00
ACBK 2417 + 1.77° 12 £ 01 04 =00 01 00 02 =00
ACBSK 24.17 + 0.71° 1.1 £ 01 04 =00 01 00 02 =00

¢ Means with the different letters in the column are significantly different (p<0.05) by Duncan’s
multiple range test.

2 W3 Aol B g FARe] vge] Wt
AOM3} DSSE o] §-3te] there 2
ZHFoRA 9F7 BAH UAYOE AT 3]
e

et AGARJ] tFRG dole Zastal, Wt

o
45 5 5 Aok

el Aol FA Ad+= 9 920 YERATE Normal#*(7.9 £ 0.3 cm)ell #lsj
Controli(6.4 = 0.3 cm)o] @Wo] #43steE AE A THK0.05). o] DSSE <1gk 7
A thgge] FEEHASS & F oldd SKFAA 6.4 + 0.3 cm, ACKE, ACBKT,
ACBSK z+2zF 6.9 + 03 cm, 7.2 = 0.3 cm, 7.4 = 0.5 cm& el SKitol| Hl3led
g dol7t A Jet 53] ACBSKwe o2 i Aozt 7k dA Jergth
(2X0.05). 71 Aol we} SKit, ACK:, ACBK## ACBSKito] thaerel] owtst aa=
E 5 Utk

el FA/de] vl& Ao 9 939 YeERfAth Normalw2 20.1 + 3.0 mg/cm
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2 Control#*& 53.2 + 4.0 mg/cm& Jepta AMEF Ak SK, ACK, ACBK¥} ACBSK
o ZZF 485 + 6.9mg/cm, 43.9 + 7.4 mg/cm, 40.6 = 5.2 mg/cm3} 38.1 *+ 5.4 mg/cm
Z YEGTHK0.05). =% AZ A3 +E52 Controltol] Hls| FoFoz Fasta &
3] ACBSK<-oll Al F-Al/Z2o] vl&o] 7} A e
AAE AFH AFrke2= 25 Controlol Hlel Fojzo =z A vehtal
SKtoll Hlg)] LA X (ACK, ACBK# ACBSK®) = tider 9A &3 ¢ 3 gdv &
ZAA(ACK)ol vlste] 33] SH= o] &3 A AX(ACBKH ACBSK)+= &t o
I o =A4 UrE}‘“LE} E*l =<3 starters A 713 ACBSK#-& tiaed oA &3
7t Mg e Al AEH A

O:

9
a

8 I ab
E
=
-
—
[=T:]
=
=
= 4
o (=1
3

5 -

4

Momnal Control ACBE ACBSK

a9 92, thE 2ol W3t

ab
| I

Narmal Control ACBK ACBSK

g 3

5

Colon weightflength {mgfcm)
(=] (45}
=] =1

[
=]

[=]

19 93. A Aol/FA W& W3t

3) FF AT

SE=AY 8FA e HAT 5 A7 vpezo iR = Wl T s 2F 9l o
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Bt e £F o= Controlwelld 154 + 16702 78 =71 UEhslal, o]o]A
SK, ACK, ACBK, ACBSK#olA z+7+ 11.7 £ 1.1, 93 = 1.8, 7.9 + 15, 6.7 = LI/I=
2 AA AHFelA Controlwol wlste] fojHoz FoFe] wAo] Astg=r
ACBSK7} 714 go] 7+ = A h(zK0.05).

18 -
16 1

14

125
10 -
a -
5 -
A -
7
8]

Mormal Control ACBK ACBSK

The number of tumor

4) A7 =3¢ B3ty A
7t AgTolA A& Y 22 EAHAEE %0}371 st H&E @AY
o 33 2AH AAAHE =)
1o e i 22 4F B T A7l A° 0130}04 EH’“"“’] e A
gelgttt. Normaltoll A& Ao z2le s A
ASFE LS 7242 Controld-oll A= thad 55}" 15_:/}3]' g2 ‘?3%/‘1]:?—91 Afo] A
Hhd o g AT EIF o] o XA A= Fu =& U AESo] dF5o2 s
AHEAY AetA HEE s #F & 5 A%Y DSSE fFEH AFA
BAx2e Azg Fx9 9y, FEAEY HAE, AY 9 S5H9d 5 5
A e, olg g @de] Controlitoll Al &A3d] AHEHITH BIH AE Fo
$£=24Fo] Control 2.t HA YElGt. SKi ol A= Controlol 1] 3]
Sk, ddAXTFE(ACK, ACBK, ACBSK)-2 Controls* 3} SKioll H] 3| gL
Z B Adoh. =3 £FS H7HE ACBKT# ACBSK#9| 95 @ &4 AE7F ACK
ol vl A YESa, 53] ACBSKT oA 95 2 &40 71 Ao

ﬁﬂ&ﬂ m>
00

o
£
o

o

b

™

i
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5) Serum pro-inflammatory cytokines

DSS 4 thAetel 4= IL-6, IL-18, TNF-a, IFN-v9} 78 pro-inflammatory cytokines
o] Z7}stt}. m9-2o] AL o] 8sle] F3P3 Serum pro-inflammatory cytokinese] 412
= 198 96, 973 £

He =4 4 C"a% Hgol FFS Fol 548 HHoA dARE= o] ¢dEA U= IL-6
o €% ¥5= =43 A3}, Normald 46.2 + 0.3 pg/mL, Controli+< 107.7 + 1.5 pg/mL

= yehdth SKe 971 + 1.1 pg/mL, ACKs#& 80.3 + 1.3 pg/mL, ACBK+#+2 77.2 +
0.7 pg/mL, ACBSK:T_L% 72.6 = 0.8 pg/mLE UelY, AF AT+ ZF Normal#Ro =
Controli= B2t} A Yebgtt (298 96).

IL-1B+= F= A ZANA Fd=o] THZS B AlxY A3 E35 A3t A 9
Aies SV 988 st @ENeS doved Fa% 988 st €% IL-1B8 ¥
% Normalw 113.1 + 14.6 pg/mL, Control*-& 187.5 + 124 pg/mLE uetdlth. K&
158.8 £ 2.2 pg/mL, ACK+*2 154.4 + 1.1 pg/mL, ACBK*2 147.3 = 1.4 pg/mL, ACBSK+
< 1431 £ 3.3 pg/mL= YeEbtth AA AHos =5 Normalwrioh il Controld Htd
S w2 E BATHE 96).

TNF-a= A Al ZollA AdE] MRS S7AZ & Ja 8 A% A=, 24, 4
s A Awe SANE F= %15}. TNF-a®] cytokine 4 A3+ th&3 2t Normal
T 59.9 + 1.1 pg/mL, Controls*& 1159 + 2.7 pg/mLE YeERdth SK#& 108.9 + 2.7
pg/mL, ACK#< 106.7 + 4.2 pg/mL, ACBK#< 101.6 + 2.4 pg/mL, ACBSK#< 97.9 +
3.1 pg/mLE YetY, 72 Ae#ES 25 Normal# Rt &3 Controlit BHthE A UE
WHE 97).

IFN- y& "IAMEY 7leS FATL AF2ES s 7IH dAW dd9e s
Zzd3ta . €% IFN-y %=+ Normal# 78.2 £ 1.3 pg/mLe &%, Controli* 153.0
+ 1.1 pg/mLE JEPATh SK#S 1364 + 5.3 pg/mL, ACKite 1325 + 3.4 pg/mL, ACBK
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T2 1295 + 14 pg/mL, ACBSK+*2 126.8 + 2.1 pg/mL=Z YEeRFTHLE 97).

2] 9] pro-inflammatory cytokine =% ZA3E wiws] R4S w, 71X AT+
Controlit Bt} foj& o & A vepy 0w (2<0.05), A (SK)E o+ & 2] (ACK, ACBK,
ACBSK)9] &3 ¢ £A4 Jelstth 53] ACBSKE] pro-inflammatory cytokine

=
=

w7

= =, L
FEE YUFE

Ao} AN FL3 starterd h AL BAL GFE 2E S Ue Ao BAG,
IL-1p IL-6
250 - 120
a
. 100 4 b
200 ~
e g be
&) £ | cd
~5El - b be be c & 80 d
EREUE B £
g 54
o (=
£ 100 g
E =47
& =
G =]
6 50 U 20
0 A
Normal Control SK ACK ACBK ACBSK Normal Control SK ACK ACBK ACBSK
a9 96. @A W EF48 Al EIRRIIL-18 ¥ IL-6) &4
TNF-0 IFN-y
140 -
180 -
120 4 2 b % 160 - a
£ cd d = b
£ 100 z 140 be ed d
B E 120
£ 80 -
£ . £ 100 1
£ 60 - el S
g :
5 40 b o
Y40
20 20 |
0 - 0 -
Normal Control SK ACK ACBK ACBSK Normal Control SK ACK ACBK ACBSK

a9 97. €4 W 4549 ACIEZRRI(TNF-a 3 IFN-y) 54

6) Pro-inflammatory cytokines®] mRNA &3

gA "HE o] &3le] pro-inflammatory cytokines =& slg =], oo o]olA
np9- 2 22 o] &3} o]E pro-inflammatory cytokinese] mRNA &3-S 2w B FoH( 1
2 98, 99).

2% 980 UEbd nHRel o] IL-1B9F IL-62] mRNA 2&ol A Normalz-e] Control el
Hlale] frol A o' A3k 3(2K0.05), AA AgEol ControlFHt} vhe &

==

=

nE
4

S BYon, IS ol &3ty AxH HAATFEK, ACK) Bt} FHL o] &35t A=z
AAT(ACBK, ACBSK)o] © w& d-S YUeEPATHK0.05). &3] starters H7bstil 4
< ol &3t AxH FHAAACBSK7F Fod oz 71 A e THK0.05).

29 990 yeRd uie} o] TNF-a¢b IFN-v¢] mRNA 23 = IL-18, IL-69 T3} n]
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< uvehd o], Controli#o] Normaliol HEte] fol& oz 4434 tH(K0.05).
AATFES] Control R} & £S5 HYPon, olE Fo|Ax= ACBSK7} 7}
oHow A YEFFETHzK0.05).
ACBSKE ©& 7o wlsle] pro-inflammatory cytokines(IL-183, IL-6, TNF-a, IFN-v)
o] mRNA #&o] 7} ¥e &S UEol(p<0.05), starter 2 FH o A7t thdt
7154 FARS AR 8 FU7HE dF 2 ¢S AdAsE 24E S SAATE A

73
=

ol M
% oo
) r{ﬂ oot

°og Helth

Normal  Contrel SK ACK ACBK ACBSK

IL-1f IL-6

LI 1.2
: ) E .
i z
=08 - 308
2 =
= = b
= 0 - = 0.6
] = d
P L3
5“ : £ 04 £ c
L €
= = =
Eon Ah‘ M
E > B

0 -- n-

Normal [ulLrn-l SK kK ACBE ACBSK Normal Control Sk ACK ACBK ACBSK

a3 98, Ui 23 U I35 AolEFRIAL-18 2 IL-6)2] mRNA &&

MNormal Conirol 5K ACK ACBK ACBSK

TNF-a

INF-y

GAPDH

TNF-a INF-y
13 o 12

g 1 i1
5 £
- 03 =08 ;
g 0.6 i g 0.6
gﬂ.-l 2 ;ﬂ.l 2 I o
Z 42 g2
E z

=

Normal Conirol SK ACK ACBK ACBSK Normal Conirol SK ACK ACBE ACBSK

a9 99, A =& W 9454 AIEFRI(TNF-a ¥ IFN-y)¢ mRNA Z3d

- 102 -



7) INOS 9} COX-2 ¢ mRNA &3
A5 #d FHAQA INOS ¢F COX-2& f@Fo] fidd &
ol Z7teEh vk o =2 W INOS ¢ COX-2 ¢ mRNA
Yet At vh9-2o AOM/DSSE d54 dadds 2% § AXE Fostide o, U}
229 A A A INOS2F COX-2¢] mRNA Tdo] dAlHS &<l A th(p<0.05).
AAEKT Bohs g4 H(ACK, ACBK, ACBSK)e] mRNA 3 o] &3] @5:8}%1
, 538 ACBSKellA 7Hd w2 dde EATHp0.05). weks ol A
o] B FAaAF g Jdon, 45 FAE Ml T FAl dAHAY Fa=E

S Aoz AyZHT

e K HN

Normal Control 5K ACK ACBK  ACBSK

iNOs COX-2
12

Normal Control SK CK AWCBK  ACBSK '\-ormal Control 5 K u.’ BK ACHSK

19 100. o =2 W INOS % COX-29 mRNA &

b
€l

=

W
=
=

-

L
=
-3

=
mHENA expresiian [Feld rerea
=
-

mANA expreasion {fald inereaseh
=
=

L=}

8 p53 7 p21 © mRNA 3 ©d g
np$ o) g 2A o)A p53 @ p2le] mRNA wae 18 101o) JeERd wlse} 2ok
Controlitell ®lske] A FojellA =E5F p53 3l p2le] mRNA Edo] F7hshial
(7X0.05), p539lA 7H4 =& mRNA @S B A ACBSKT# ACBKIolon, p2l
A 7Hg e WEL B AL A ACBSKitol Atk ACBSKiEe SKitol HlE] p53
mRNA Z3ol] loj= oF 158 =A Jebska, p2l mRNA #& 4= 0.58 F7Hsted,
SKoll Hl3le] QM E HAS A A 7T apoptosisE FEFE EHE O =4 HY
glstA T kA ACBSKE tidd< olistAY dA st g43 a8 B
o= 7"

>}L mlo
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Normal  Conirol Sk ACK ACBK  ACBSK

p53
p21
GAPDH
ps3 p21
. 1.4
B £
£ FRE
Z s <
: £
&= =
: 0 E .
w (LX)

'\wm al Contral b1 K ‘H’. BK \l.' BSK Normal Coatrel CK ATCBR  ACESK

a9 101, g =4 ] pb3 % p21¢ mRNA &

A0 qE 20M1-40A4 AAE ABols e R sdon, vy A ]
oFES B&31 v A AYstdth 2y A, F 28 Y AJAE F
SR, 24 w9 1498 0dA 99, Ax 5 REAA AFHEH FHAA
¢ RS AT AE dARle 4733 AXE WY g 71Ud 70 g8 33 (F 21
+ BYPYEAAR e A FFE A ASAH, AF, BML AARE, AALGE, =42
2), " B2 (total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, AST, ALT,
ALP, insulin, leptin, adiponectin, interleukin-6, TNF-a, hs-CRP), #%¥ pH ¥ fala4 (B
-glucosidase, B-glucuronidase) &4 #4L& 43 OP%‘\E‘r E3F PRS0l AAHFHZAAE
A= st AAF 'S At AAAZS InBody 770 AlAAZSAE AFE3}
SABRL, EHe AT AVE AH AP & %’SXP%“&MW g3 45 skt ¢
A S lﬂr’&ﬂﬁ’%ﬂ A g dslel AYgE  FHSIATHHA  FIUAHS:  PNU
IRB/2014_24_HR).

L A A" At

YINDL F 4530 o] FolBon, APAE] dFd
AAZAAE AR 248 st ARlvie | 45 dUE HAE=A 7]
A AH d"s FASATHE 19, F AH d¥e ZHATAM AD AAL
1767.8+780.8 kcal Aovk T8 YL 1855.8+776.92 T7IstAa, FdLE IdHFe ©543E
o] 66.8% Aou 63.9%% Faskon, ©AL 18.3%4 19.8%=, AF-L 14.9%A
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16.3%2 72234tk FIRATANE = 43 deko] AF A Lo 1589.6+4458 kcal,
Z280] 1587.0+408.7 kcal®, =LA o]z} A @kgith ks ke AF A Lo
F3lEo] 65.8%H o 2ol 705%% Zrbslgm, wlEL 191%14 16.4%=, A2
15.1%NA 13.1%2 72439, Aoldfe Ad MAIY EFAXTH FEAX Lol
165+9.1 g, 131457 g AAsAo Ad 2ade= 192481 g, 163451 g o=

flo r

3
N
N

77t 27 g, 32 g A=A FASAT. AQol Fol@ A4S A FavStad AF
QA Sy Eolul, qRRel ARYeIlH AY A% WAL AUE A=A A @
Mol HAE s A7k Beksd, ARl Felstaa RS AAsI] 93 ol v
Al 4AE & BANA Hol 4H Aol tha wolxl Aolxvt Bth =P Holdf A
A= Z7HPE, olE PAE JAFAA F7h @ Ao yan.

£ 19. AF ANYT Fude A48 vw

S group A group
Initial
Energy (kcal) 1767.8+780.8 1589.6+445.8
Carbohydrate (g) 241.5£87.1 (66.8%) 218.3£62.4 (65.8%)
Protein (g) 66.1£40.4 (18.3%) 63.5£24.5 (19.1%)
Fat (g) 53.9£29.0 (14.9%) 50.0£21.2 (15.1%)
Fiber (g) 16.5+9.1 13.1+5.7
Final
Kimchi intake (g/day) 210 210
Energy (kcal) 1855.8+776.9 1587.0+£408.7
Carbohydrate (g) 240.8+£88.1 (63.9%) 242.5£69.6 (70.5%)
Protein (g) 74.7£32.5 (19.8%) 56.4%+16.4 (16.4%)
Fat (g) 61.7£45.1 (16.3%) 45.0+£18.7 (13.1%)
Fiber (g) 19.2£8.1 16.3£5.1

2. AA A=

A& AlZY(nitial day)® v E(final day) AAAZSES st (F 20). FF20% A3
{rLTJr PR AT 22 4BEA 99, o4z sW)e 2 FAEN L, B Yole A4
2261224, 24.1+4.8M9. AL E%ZJX]‘TLO] 167.0£8.0 cm, &7 X o] 170.0£6.6

rs
cm;a‘ L F 7 RS A BML AAWE AALE, FAZ] oy 7t
Ao, FEAATL gl detA ey FAA A= 9 o
BE §o4S RYTP.05). FURA TN AFS 70.3+14.7 kg oA 71.1+14.4 kg,
BMI= 24.1+3.6 kg/m®ol 4 24.4+3.6 kg/m’s, SA2L 281456 kg oA 29.0+5.7 kg=
Z71etgom, AALEFE 19.8+7.8 kg A 19.2+79 kg2, AAWELS 27.6+6.7% oA
26.5+6.9%2 §o &0 & 7+25F% THp<0.05),

3 20. AA A= Est

- 105 -



S group A group

Anthropometric parameters

Initial® Final® Initial Final
No. of cases (men/women) 14 (9/5) 14 (9/5)
Age (y) 22.6+2.2 24.1+4.8
Height (cm) 167.0%8.0 170.0%6.6
Body Weight (kg) 65.6£10.5 65.7£10.4™ 70.3£14.7  71.1£14.4"
BMI (kg/m?) 23.6+£2.7  23.7£3.0%  24.1+£3.6 24.4+3.6"
Body fat mass (kg) 18.2+5.1  17.6+6.2%  19.847.8 19.2+7.9°

Body fat percentage (%) 28.0£7.1 26.94+8.4N° 27.6%£6.7 26.5+6.9"
Skeletal muscle mass (kg) 26.2+5.8 26.74+5.9%° 28.1£5.6 29.0£5.7

All data are means £ SD.

? Initial data of S or A group were the means of data on 0 week.
® Final data of S or A group were the means of data on 4 week.
" Significantly different from initial value (P<0.05).

NS Not significant.

3. 83 &4

A A ARO0FH)FH Bvde ARG sdAte] d9ds A F ko] total cholesterol,
triglyceride, HDL-cholesterol, LDL-cholesterol, AST, ALT, ALP, insulin, leptin, adiponectin,
interleukin-6, TNF-a, hs-CRP 59| &% w32 243} THE 2D).

Total  cholesterol, triglyceride, —LDL-cholesterole ZX& AFHsld o}z
HDL-cholesterol =o}A|= A &Fo] Yebdtha o] Aol g3zl b led, 2 A
NM= TEAATH FLAAT EFA vl AHFo] Yelytth Total cholesterole-
FAR TN A 168+31 mg/dLell A 163+27 mg/dLE Aoy Fold2 I, &
Ao M= 171422 mg/dLolA  153+16 mg/dlz  foMom  7ha3THpo
Tryglyceride= EF4 *w¢] 73+£23 mg/dLolAl 6717 mg/dLZ ZHA3IH o 94 ]
roky, AR FoHE 82+35 mg/dLolA 62422 mg/dlE folH TAS R
(p<0.05). HDL-cholesterol-&- ﬁ—i—%‘.X]iLOHH 48+8 mg/dLol A 58+9 mg/dLZE, &7 X
ANA+= 51£8 mg/dLAlA 6711 mg/dlL & Z7}st] p0.01 FFANA Fod8ES B,
LDL-cholesterol-& E%ZJX]—?T% FAAAT BF FYAE.0902 FAZFATHEEZ XA

: 105+22 mg/dL — 82+13 mg/dL, &7 X7 104+25 mg/dL — 85+14 mg/dL). +=A
]

H

ot
o
e = <IN

?&ﬁ,oﬂ

7@,/\}_-:—& 38 AST, ALT, ALP 4= 5¥3 W5 glo] AN 522 YE Y, insuline
FoHolAE doey F & BEF &F A AToNME &F Fsst

3, FAAATANE 2F FrEFPoY F < YUEhA &kt
Adiponecting® F T EF p0.05 FFAA FoHoz IUISIATHEEZLAT: 6.6+1.1 1
g/dL — 8.8+2.3 pg/dL, &IAX: 6.5+1.0 pg/dL — 9.0+£2.9 pg/dl). 532 AAE &
el3l7] 93k QA& High sensitivity C-reactive proteinths-CRP)E £ £ +&dH, ol&
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interleukin-62] =}=ol 23] ¥ ), dZAE] Holo] o) &=t B AFoAE a7
o)A interleukin-6 X7} fFojH o2 AP (1.9£1.0 pg/mL — 0.7£0.2 pg/mL), HI
= fFoAHL oy hs-CRPE 4:38+44(0.7£0.7 mg/L — 0.5+0.4 mg/L), EFAX Bt} 3
dAA7F AFS ¥ g3t FAES & F e A2 AEHT TNF-a= interleukin- 69Jr
A 20 thgd S Ao A5 Aol BRI, B dAFolAeE F AA AFHT =

ol AN A Fo zto]E YEFWA ettt 1 99 QAEoAE 583 FoAE 1,}5}
T 5o ARA &ttt

Serum biomarkers > aroup A group
Initial® Final® Initial Final
Total cholesterol (mg/dL) 168431 16327 171£22 153+16°
Triglyceride (mg/dL) 73423 67117 82+35 62+22°
HDL-cholesterol (mg/dL) 4848 58+9* 51+8 67+11*
LDL-cholesterol (mg/dL) 105+22 82+13" 10425 85+ 14"
AST (U/L) 19+4 18458 19+4 2043
ALT (U/L) 1548 14+6MN 1445 15458
ALP (U/L) 61+14 61+16N° 58+14 58413V
Insulin (uU/mL) 6.3+2.3 7.4+4 .45 6.6+1.9 8.945.6M
Leptin (ng/mlL) 4.2%1.5 4.9+1.8% 4.7+2.1 4.6+2.285
Adiponectin (ug/mL) 6.6£1.1 8.8+2.3" 6.5£1.0 9.0£2.9°
Interleukin-6 (pg/mL) 1.440.9 1.3£0.3% 1.9+1.0 0.74+0.2°
TNF-a (pg/mL) 1.9+0.6 1.9+0.3% 1.7+0.1 1.740.1%
hs=CRP* (mg/L) 0.240.2 0.2+0.2% 0.7+0.7 0.5+£0.4"

All data are means =+ SD.

? Initial data of S or A group were the means of data on 0 week.
" Final data of S or A group were the means of data on 4 week.
¢ High sensitivity C-reactive protein

" Significantly different from initial value (p<0.05).

™ Significantly different from initial value (p<0.01).

NS Not significant.

4, B9 pH, f3l &4 (B-glucosidase 2 B-glucuronidase) Al w3}k

M
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80 Fecal pH

65 +—— —t—

Z 60 _ Ostart

@ final

55 +—— —

S group A group

¥ 102. ¥ pH W3}

S dmelden, 1 Ase 09 102 1035 2o oW AEE F 289el A S
AH8718 st A ALA oo e BEPALL 6903A 4, AR 2), G
2 O 5, 7 oA A gt

Qe pHE 0%be] EZZATol 6.63+091, FUZATFo] 6.824070 oo} 47
o= ZtzF 6.37+0.709} 6.26+0.73Z, H| = SoAQ Fol= QYoU F + nFE AN
. ole@ Age AA fabdol Agaed ohd Ul pHE ©EY] WED Aow nalY

(19 102).
B-glucosidase= ®j G A& &3l st

= o}
L o
oA =, A4HE AF T2 WgAs ZalEd weAde

th. B-glucuronidasew A3t =3 EH X3 FE AAZRT F oA = A8 =4
Edo)| SFFE40Y 3t T AP OFS TFHAA FEAE ST EN Aoy
AW o g9 wjAdS ZZ3 ) B-glucuronidase”} of EAstH X3H JA EZo] gA
gx = &

-glucosidase = B
-glucuronidase &4 ZAA AH&3 &9 1 unitS 12 %S¢+ 1 pumole] p-nitrophenole] A4
HE ooz AHosAith. B-glucosidase A EF=F X A FH o] 0Fxol| 4.84+0.36 unit/g
feces, 45} 2.09+0.51 unit/g feces, &I X AFH Tl 052l 4.71+0.86 unit/g feces,
452l 2.20£0.32 unit/g feces®, F o EF B-glucosidase &Aool ooz HAstATH
(p<0.01). B-glucuronidase A& FEZ X 3ol 0F kel 8.67+1.21 unit/g feces, 4532t
of 2.79+1.46 unit/g feces, @&¢AA AFHwol 053k 6.83+£2.02 unit/g feces, 4=}l
2.05+0.43 unit/g feces®, ¥+ ¥ &5 B-glucuronidase Aol FoAHo =z ZrAastgth
(p<0.01(2E 103).
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B-glucosidase
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a8 wok
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12 Ostart
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% 3 final
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S group A group
14 - B-glucuronidase
KK ke
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; [ T O start
= B - BEfinal
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(1}
4
£
5 |
& o2 L
0
S group A group
¥ 103. B Hl &4 B-glucosidase ® B-glucuronidase A
Lk

2}, Cellular systemollA] F4AR] BAHERS] A AR A8 & WIIUE HF
ANsE DElste Az AXE LC-MSE o83ty SAEHA(ETTREoE) E4E HA

]_
50| 6-8FTHe] FFolA UEHer olE F 6o 8Ed UEhd I FF
A= deEtUA] gov oo kx| dAs Fds Yeu 2 =29 A
g = AAJAHTH 104, 105).

X A ZoA 6-8ETel Yeld I 3E 7F2d RT(retention time) 6.14 , 8.52 2] ¥
FollA  wHE3 EHAWE FIE & AARKT™E  105. RT 614 o =S
isorhamnetin-3-O-glucoside, RT 8.52 ¢] &Z 2 isorhamnetin &2 RIS o]l E&H2
ZrolA MR = F8 SgErolER dHA An AAZ FEFHA = gto] 2R &
gom=m o F A =22 29 HUIERH A Edelzm & = G 3
isorhamnetin-3-O-glucoside= ®&7} M3jg o] wel aglycon Fej<l isorhamnetine. = A3}
stAl HEu= TE Azbo] Z3gtel whet isorhamnetine] o] ¥ FUFeHAl 2 AC= o
CR=A=

94

2
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1. Isorhamnetin ¥ isorhamnetin-3-O-glucoside®] 3¥Z 9 34sAd #AF 7|4 AT

FAAXNZHE EEH AEEHQ Isorhamnetin ¥ Isorhamnetin-3-O-glucoside S o] &3}
ol Ao #Ete] A FE ) Isorhamneting d4+3s), 3¢k, FEFHAEE,
k. S-adenosyl
3-O-methyltransferaseel] 2|3 S-adenosylhomocysteine¥} isorhamnetin®.z XZHT} E
To A= isorhamnetin® B =A<l isorhamnetin-3-O-glucoside 2]
59 EANEEH JAds AT stnA g o] gt A
°o]-&3}
isorhamnetin®} isorhamnetin-3-O-glucoside(Z3 106)<]
5637 buman bladder cancer cells)oll A Bl EtH ow, o] A eERE isorhamnetin®] ¢+

[e)

LIRS

9tk

human colon carcinoma cel)=

AZZ Aol 71He AT,

1858 280.1
[l
3

Relative Abundance
]
I

isorha’mnetinJ—O—glucoside

W20

isorhamnetin

s}ol 7]

%] 2] LC-MS chromatogram

=0l =

g4ksl 2 apoptosis & 3ol

Fagde
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HO

Isorhamnetin Isorhamnetin-3-O-glucoside

1%, 106. Isorhamnetin®} Isorhamnetin-3-O-glucoside 2] A%

1) Isorhamnetin®] §-4+3} &3}

7154 FARE HUtsted Alxd G ek FAA e LC-MS &4 & Faf 23
£l isorhamneting ©o]&3le] DPPH % - OH free radical £2A5S FJASFIAHIH
107). & =¥ & A3 isorhamnetin A FEJEHOZ £Awo] F/leles ¢S U
Eb 2t} isorhamneting 2 A& o)A A&3H 71:‘744 FAZQ Ztol] ol =E3JEo] vk
A Jdom, ol EJF A HA A4St aHTE R AARG =4 e o=

o S€

DPPH radical scavenging activity -OH radical scavenging activity
100 -
100 b 4
a c
d
~ 80 ~ 80 A
& &
= =
2 2
g 60 - % 60 -
= b =
G S
e £ 40 -
2 4
= c c =
= =
=20 - . = 28 A
0 - T T T 0 - T T T 1
5 10 25 50 5 10 25 50
Concentration (pM) Concentration (uM)

19 107. Isorhamnetin®] s+4ks}l &3}

2) Isorhamnetin®] HT-29 UA| LM X v|X]= &3}
(D) Isorhamnetin®] HT-29 A tHFLME AR AA &3

Isorhamneting HT-29 Q1A tiddA|xe] w=HE At AANGIAE 44 JA
g5 MTT assays 53t TEASIATHIH 108). 183 o] F=7) S7Fgel wet Hx
o] AA A& = Z7FsFH T Isorhamnetine &4k3t 715418 712 flavonoid® #Hslt}.
o2t FstEHo] E3H A FAAA = AT HEGAEY S AN
A o IS HAY O RS A 7 Ue AR AHATh
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Inhibition rate (%)

719 108. Isorhamnetin®] HT-29 <A thiaetA|z el AA oA &}

(2) DAPI stainingol] ¢J3F HT-29 1A diALA ] 3 Feg #F

10-100 uMe] isorhamneting z+zh 2@ d HT-29 <A tidgAlze degs B3t
(2™ 109A). A MTT assayE &3t isorhamnetino] AlZeol S AAIstE Z(
108)S &1 Bl &0, o]& SHH 0w HHHT A8 FE7F F7HE ] wet AlZ
T7F AR AR o MEe] Befo] HIAHGH O R WIlste AL st olHT &
e AR FEZF FUHEO wet o ®ol #RFHAUT ol d ME FEo WUl AXE
e o3 Zﬂ‘ﬂX] apoptosisell ©]3F Z21x] &¢lslr] 93te] DAPI stainingS =33t th
0-100 pMe] isorhamnetine Z+z} 2] gk HT-29 <A thAAAZ 2] apoptosisel] 2|3k Al
o] FPYS FFEPTHLE 109B). vlkd Al ES 114 AIZ] & DAPI stanings 3+ & zg»
A AS B3t 823 A7, isorhamneting X3} &L FAAE AZo HAA A
glol o] wmoFo] M, FAHo|QoL, FEWE isorhamneting M@l TSo|A=
ANES F&71 271855 9 FEjrt nig 43 oln, DNAS &4 o= I3 %2 apoptotic
bodyE AAdsted A3E7} apoptosisell o]ste] ARSI &S QT + AU

e
o3
o O

i:l

—

oY

ofh

(A) ,
Isorhamnetin (uM)
0 10 50 100
- g s_‘ “v: .8
M -‘;:l. a ?&i:h
Y ! = %" ] : " e
(B) Isorhamnetin (uM)
100

¥ 109. Isorhamnetin A gol] <93 HT-29 <A AL AME
morphology ¥13} @ apoptosisel] &3+ 3 & ej H3}H
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(3) HT-29 QAN ALAEANA ) Isorhamnetin X 2o < 3 L apoptosis ##H HHA
°] mRNA #d 94

HT-29 <At <A Zo) Isorhamnetine =¥ =Z 10, 50, 100 & = 2]3Fe] apoptosis
2 FdS FAHEAT (28 110. F=7F F7Hgel whEl apoptosisE
AAlstE Ao #HAste dovl= Aol #d= Bal-xL. clAP-1, cIAP-2, XIAP ¢ @&
7r4-319lal, pro-apoptosis ## FHAE ¢ X Bax, caspase-3, caspase-9°] Wd2 F7}t
3ta] isorhamnetine] % ¢]&2 o 2 apoptosis oS A& 4 AU

@ % 11104 H= nkep o] HDAC 29 ©id '3 2 Isorhamnetinol] 9|3 A=
= Ao & Roly HDAC 9= ZAste AFEFS RAuo. 12y X9 Isorhamnetine HDAC
inhibitor2 283 7bsAdo] I3 AR FEEEHAA, FAAADES ol &3 NZ& HEH
5o & AT ol oY AowE AHATh

Isorhamnetin (M)
Control 10 50 100

Bcel-xLL

Bax

Caspase-3

Caspase-9

cIAP-1

cIAP-2

XTIAP

GADPH

a3, 110. HT-29 AN T 7 Al
[sorhamnetin #g]o] 2]3t apoptosis Z¥
mRNA =&

o A2l

z
A A

Control Isorhamnetin (50uM)

HDAC2

W — —

HDAC9

— i || con— ~——1 B-Actin

19 111. Isorhamneting * @3t Caco-2
A LA o A 2] HDAC2, 92 i ury
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3) Isorhamnetin®] J829} 5637 A A WFAMEo) v X&= &3}
(1) J82%} 5637 A|Z A Isorhamnetin®} Isorhamnetin-3-O-glucoside®] JL¢EA vl

Aol AHgE J82%F 5637 A WFIAE= =AY F8A T4 (KRIBB, Daejeon, Korea)
oA EoF wHigton, <UdAMEZ ujkS 3 J82 AEx= DMEM ujX(Gibco-BRL, Grand
Island, NY, USA)®} 10%% S-eo}dA(fetal bovine serum, FBS) 2 1%<] penicillin %
streptomycin (Biofluids, Rockville, MD, USA)e] ¥x3&% AHAujx|E ALg3te] 37°C, 5%, CO,
Z7A stoll A HlFs L, 56374 == RPMI-1640 *®i A](Gibco-BRL)®} 10%2] FBS % 1%<]
penicillin % streptomycin (Biofluids)e] Z3# AAu|AE A&t 37°C, 5%, CO, =3 3}
o Al wjeFetAth MEFY T MmE AUE A4S asH] st ARuA Y S
o} 48A1Z ket AAlSte] A7 o] AEE FASHA .
— J82¢} 5637 Al 3Eol A isorhamnetin®} isorhamnetin-3-O-glucoside] U S v E 9
o] MTT assayE AAISEH T MIT assayE {8t Al k& 6 well plated]] J82= 2 X
10°70/well, 5637 4 X 10°7W/well2  ANEZE  EF&3  isorhamnetin}
isorhamnetin-3-O-glucosideE wj Aol 343l ZF well & AAH FE=& A3 48417
=0t vy & HjAE A A tetrazolium bromide salt (MTT, Ameresco, Solon, Ohio,
USA)E 0.5 mg/ml 52 3|43t 37°Coll A 2AIF &<QF TAl v eFstdh wieke]l ¢ o
S MTIT A& A|ASI dimethylsulfoxide (DMSO, Sigma-Aldrich Chemical Co., St. Louis,
MO, USA)Z A% formazane =5 =% ¥ ELISA reader (Molecular Devices, Sunnyvale,
CA, USA)E 540 nmollA FFE=E ZA3AT
» isorhamnetin®} isorhamnetin-3-O-glucoside®] A&l w& J82¢} 5637 M|E Z2]o ©u]X]
© 9FS =A% 23, a9 1129014 & 4 d%0] isorhamnetin®] x ] & we
MEANA BF F24 &34 H o}, isorhamnetin-3-O-glucosideE A&l e W& F

o 1
A AEAN BFE Zd 2 WsE AR 4 AATH
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A) J82 B) 5637

120 120
= 100 [[] [T = 100 [[ ]
S S
2 8 [ Z 80
8 w0 g 60T
= T = 0T
] ]
o 20 (&) 20 F

0 1 1 1 1 ] | 1 L 1] i 1 L L -1 e g .

0 10 20 30 40 80 120 160 200 0 1 20 30 40 B0 120 160 200
Isorhamnetin (uM) Isorhamnetin (uM)

< J82 D) 5637

120 120
~3_109—_———____ ?100—__————_—
- -
& 80 & 80 r
£ £
= 6T = 60 -
I I}
= 40 - = 40
© ©
[&] 20 - O 20 -

D 1 1 1 1 1 1 1 0 1 1 L 1 1 1 [l

0 10 20 40 80 120 160 200 0 10 20 40 80 120 160 200
Isorhamnetin-3-0O-glucoside (uM) Isorhamnetin-3-0O-glucoside (uM)

29 112, A AE3Z4AH E(J82, 5637 human bladder cancer cells)] F2ol v X|=
Isorhamnetin (A,C) 2 Isorhamnetin-3-O-glucoside(B,D) ¢ < &

(2) Isorhamnetin® Isorhamnetin-3-O-glucoside7} J82¢} 5637 A2 AA3 Fejo) mx&=
Y

I[sorhamnetin®} isorhamnetin-3-O-glucoside =] 2] o 2]+ J829} 5637 A|Eo] e W3} A
= AuEY] st Az g 6 well plated] J82& 2 X 10°7)/well, 56372 4 X 10°7H
Iwell2 M|3EZE B33} isorhamnetiny} isorhamnetin-3-O-glucosideS wj A| ol 3] 4} 3te] z}
well & AHAH w2 AHFsAn. 48AEer wjekd & isorhamnetin3}
isorhamnetin-3-O-glucoside *2l&s=o] W& AAAH=et Felo W3 E =4 duF L o &
3kad 20001 9] wl&E B3 ohS Axio Vision ZEIHE o] &3] AHA S syt
» 19 11304 & &= d%o] isorhamnetin®] 7 AL e F 7FA A Z 2
et Aol qAHEI FEA  wEFol dojd e #AUT F QUslen,
isorhamnetin-3-O-glucosideE AHZd & wls F 7FA A ZoA =F H=xo Wiy} Qg
control#} Hlw S v Fej&d WFPo] AFEHA Fhrh.

K
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A)
J82
B)
5637
0 10 20 30
Isorhamnetin (uM)
Q) . 16
R A 82
N U
TR D
D)
5637
0 10 20 30

Isorhamnetin-3-O-glucoside (pM)

a9 113, A B39A E£(J82, 5637 human bladder cancer cells)e] F2]ol 1
A+ Isorhamnetin (A,C) 2 Isorhamnetin-3-O-glucoside(B,D) & <&

(3) Isorhamnetino] J82¢} 5637 A 3Z¢] apoptosisell #|X|&= 93

o] o] ZA3}o] A isorhamnetine] isorhamnetin-3-O-glucosideo] ®I3}e] Z#E 3 FA4EAS
Efvhi9d71 ol isorhamnetinel]l 9@+ 1829k 5637 M E] FA A7t A7HA EAFE (apoptosis)
freet dAdAdol A=A ARE ZAEAT o st MEZF719] sub-Gl7]el &3k
Hxo &7 Wy s A&t

o] 9Jsle] J829} 5637 Aol A isorhamnetine] #9sl= apoptosise] F=E A FZF
BA317) 98t A4 & 1sorhamnet1nol Agd AZES B2 o 2,000 rpmo=E 5
ARt FFdE AAT F PBSE o]l &3sto 2-33] A= AFHsHT FHlE Alx
CycleTEST PLUS DNA REAGENT Kit (Becton Dickinson, San Jose, CA, USA)E ©]|&3}4
TR 2 FAL slo] 4°C, Ao A 301;1. Zol W8S AlAHT HEZAIZI AEZE 35-mm
meshE o] &3t TUMEZ E2 3 F FACSCalibur (Becton Dickinson)E #8417 &334k
S wZ Cellular DNA content 2 histogram= CellQuest software % ModiFit LT (Becton
Dickinson) ZZ7189-S& o] &3}e] HEA3lT)
— Isorhamnetine] A 2]9@ J82¢9} 5637 A|EZ iAo = DNA flow cytometryS O]% }
apoptosis7t FLEHAS AoE AQAEE sub-Gl7|ol sigsles Axe MES =43 A3
= 19 114 yebrd uke} g Bl oA Agk J829F 5637 Al o] AAFH
apoptosis FrF HIEE wj$ doky HusToAdE F9o 2 xol= §ldth MIT assays
T3l celle] F2lo] AAHE AAE Y 57 SUFtHE sub-Gl7]ol sidste Al

(e 2 b |

1._.

o

¥ oM oR
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HE7t S718kA & A& EAs
ol4+e] At isorhamnetin®] o] |3 J82¢} 5637 M Eo| F219A] A4S apoptosis

A) J82 B) 5637

15 15 L

10 - 10 +

(B 0000 Oﬁo.@ﬂﬂﬂﬂ

10 20 30

% of sub G1 cells
% of sub G1 cells

Isorhamnetin (pM) Isorhamnetin (uM)

13 114. Isorhamnetin®] J82¢} 5637 M| £ 2] apoptosisoll P X]= 43

1) 182, 5637 AlX A Isorhamnetin®] <3+ G2/M arrest &

2 & jsorhamnetinel] <) 3F J82¢} 5637 A|EZ o] ZAAA7 AZEF7] EF A7 ndd
Aol JEA ARE ZAEIHAY. olE I8t ArlolA A AIg flow cytometry &4
o o3ty yeld AFE vl®g o E sub-Gl7]e AX WEE A3 YA AEES EX

EE ZA T

— Isorhamnetino] T}F3t F==Z wjoks J829} 5637 Al X =z
235 A3} J82 M E2] 7-¢- isorhamnetino] &l & A & iAo A HjLFH Al
FE = HIE+= 54.25% AEFHow, S7] 2 G2/M7]e sldE = AXE
26.63%= YESGTHE 1159 A} C). 134 isorhamnetin®] =7}
FE= MEL Wes= HRF F4aste 30 uM Aol A 38.43%= eSO W, Sl 3
FEE AEY HEEs & ¥H3E BT 5 o a8y G179 M=E HET}
FA o E G2IM7]o siEEE MES HlEE HA F7hEo] 30 uM Aol A 1.66H =
S7F=E . 5637 MEe] - isorhamnetine] e = A ¢Fe wjA| A HjgHE Axeo] G17]
o lFgEHEe WEs 565.95% A=en, 571 & G2IM7]ol sidH = AEs 747 18.79% 2
25.36% = et 2E 1159 B¢} D). 18y} isorhamnetin®] s =7} E71&4+% G17]1¢} S
716 sFE = Az HEs Az gaske] 30 uM X ElFollA Zhz 51.30% 2 15.02% =
ettt 28y G171 S71Y ME NIETE oSS AtidoE G2IM7] e sidE = Al
Zo == HAF F7HEY 30 uM A TolA 1.3281 2 71 AT

» o]ie] A3} isorhamnetin®] ol 2|3 J829} 5637 M E o] F2JA FFL HEFV
G2/M arrest &3} AFAgo] Ao BAFT
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A) B)
100 100

=1} [+1]

8 :

c 80 - & 80 L

=3 [=5

o o

S 60 - 9 60 -

by &

] ]

© 4 - o 40

= £

o o

o 20 - T 20 -

o o -

s '5

‘6& 0 L L L L 1 EE p L L I L I L L 1 1

0 5 10 15 20 30 0 5 10 15 20 30
Isorhamnetin (uM) Isorhamnetin (pM)
) D)
Isorhamnetin Number of cells (%) Isorhamnetin Number of cells (%)

(M) G1 s G2M (M) G1 s G2M
0 54.25 19.12 26.63 0 55.95 18.79 25.36
5 50.34 19.52 30.14 5 56.23 17.53 26.24
10 50.67 17.40 31.93 10 54.34 16.67 28.99
15 4894 18.06 330 15 54.51 16.64 28.85
20 4243 18.19 39.38 20 51.52 15.88 32.60
30 3843 17.26 44.31 30 51.30 15.02 33868

13 115. Isorhamnetin®] J82(A,C)¢} 5637(B,D) A|XE & MXE F7] XX vX= I

(5) Isorhamnetinel] 2] J82¢} 5637 A X 2] mitotic arrest &

I[sorhamnetinell €] J829} 5637 A|E 2] G2-M7]¢] HMolo] #Asl= Fo FAAES T
d WgE ARSI
— ol& 93to 19 1159 Ay T A wjdE HNEE e Z Western blot
analysisg AAIstATH ol& fdte] FHlE Alxo| A= lysis buffer [25 mM Tris-Cl
(pH 7.5, 250 mM NaCl, 5 mM EDTA, 1% NP-40, 1 mM phenymethylsulfonyl fluoride
(PMSF) 5 mM dithiothreitol (DTDIE 7}t 4°Coll A 1AIZE Bk vb-gAZ &, F oz
—\:1’4 3ok D}Bﬂa &%+ Bio-Rad @92 A& A]eKBio-Rad, Hercules, CA, USA) A&
of F3ld A & thg %<2 Laemmli sample buffer (Bio-Rad)E 41014l samples
ATt FEko sampleg sodium dodecyl sulphate (SDS)-polyacrylamide gel2 ©]-&3}o] A
Fo=2 EE% &, nitrocellulose membrane (Schleicher and Schuell, Keene, NH, USA)<S
2 electroblotting®l] <& HolAlH T EEl® w@do] Zeo]H nitrocellulose membranes
5% skim milkE A glste] HlEo]&Ql ©@¥AEo| o blockings A ASta 12k antibody &
A ste] ALolA 247 o] mE 4°Coll A over night AlZl th& PBS-TZ A A&t 28
® 1xF antibodyell Bt 22t antibodyE AR&3te] 2ol A 1A A% wHEAZ T ¥hE-o
E4 & o)A Enhanced Chemiluminoesence (ECL) solution (Amersham Life Science
Corp., Arlington Heights, IL, USA)& A -&AIZ] ot X-ray filmell 7H3AA SR A &
s BAsAT

N orE of ru[
of ﬂllﬂ n‘E

» Jsorhamnetinell 2J3F Wqd MEo F29AE G2/M arrest 23 AFdAIo] AR
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MEF7] G2IM =4 B9 cyclins 2 Cdkse] Td ol v X+ isorhamnetin®] 4 &S ZASHA
o 19 1169 Ak B AFoA & F Ql%el, isorhamnetin A 2ls % F7tol| wak G27]
oA M7|29] #HolE ZX sl cyclin Bl @ o] wao] ZFAH AL, cyclin AR ZHAHS
o} SFH Cdkel A4HsLE %A st+= kinase £ el Weele AEZ7} mitosiszZz S04 <
J= FAo] B w7lA Cdc2e] Tyrls F7|E JA4este 1 G4 JAISE Aoz dH
A ded ol#3 Weelel 2d 2 G2M71¢ A3E DNA damage x4 23
checkpoint kinase (Chk) 12| 2d Z7l= FulEA S-S & < AATH Weeld] zHg3t= wb
2 AEF71E G271 25-E mitosis2 HPst=d &S st Cde2bees Hadte AS=E
Uelyktt. Cdkse MEZ2] A 45 wel B3o] =715 Cdk inhibitore} 28-S 3o
22X 189 Aol JA=E 4 v} Cdk inhibitor 5 £3] p21& DNA £43 AAH F
AA A pd3 dAFII wet ddoe] 2HE F e AR dHF oY pd3 v Y EH
SR2E 2d e F v AR 4HA Uvh wEpA AEF2A A Al EEE

AR T MEF7] 247 7HE 213 d-dS 7MA= YA FAA pdb3 E Cdk inhibitor
p2le] ¥&o) m X+ isorhamnetin®] H &S FASATH B Ao AL&H J82¢; 5637 A E
£ p53 mutant type© & isorhamnetin @ ol whe} p219] wald WFHo] ZrlEHE AL #
2 4 AT ol A= 1829 5637 M oA p2le T e wdE F7k7) p5s3 Hl g

EHoE Yol & 9ee Pt

rﬂl

A) J82 B) 5637

IR 0 5 10 20 30 pMm

CyclinB1 - =] <— CycinB1

Cyclin A | |% Cyclin A

cDC2 | | < CDC2

pcoC2  [FREEERERER|< PCDC2

chk1 | =~ |« chk1
wee1 = o= 88 o= == | < Weel
CDC25C | : | <— CDC25C
pCDC25C | |% pCDC25C
Beta-actin | -—-—|% Beta-actin
D)
IR 0 5 10 20 30 pM

P53 | _____ |% P53

p21 — ey - e B2
Beta-actin | -—.__|.;_ Beta-actin

1% 116. Isorhamnetin®] J82(A,C)¢} 5637(B,D) Al Z oA G2/M7] =4 #¥ cyclins %
Cdks®] 2ol mA= FFAB)H TFAA F-A p53 B! Cdk inhibitor p21¢] E&
A& FFHCD)
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(6) 18229} 5637 A E A Isorhamnetine] MAPK &4 o) w| X 98

[sorhamneting 23S ¢ 1829 5637 A X =T lho)A] p38o] A3/} He AL
gelstgriad  117). 22y isorhamnetino] ©]§ p38e] ZA3lE p38 inhibitorel
SB203580(10 uM)& Al-&3te] Ackdte] = isorhamnetinel]l 23 p38<] A3ty F2 oA o=
ol YJEFs FA L2 FoF FRAHJHIH 118). ojdd AHZ B AF=7 4] p38
< isorhamnetinel]l ¢]& G2/M arrestol]l #fsl= AAE ol AZrEoh

A) J82 B) 5637
0 05 1 3 6 h 0 05 1 3 6 h
| — e e e e | <— ETk | | «— Erk
= | & p-Erk [ . w | < p-Erk
| ————— | £ — INK =T e |
d g 1 =S\ [(EEEEE] < p-INK

[~ === | < p-p38 ||~-.!—"| < p-p38
| | <— Beta-actin | <— Beta-actin

a9 117. 1829 5637 M| Z ol 4] Isorhamnetin®] MAPK Aol m|X|&= 4 3F

A) J82 B) 5637
isorhamnetin  ~ F = isorhamnetin - A o
SB203580 - = & ¥ SB203580 - =i *
N <— o33 [———] < 533
| v — —l% p-p38 | — —m-l«’r p-p38
l |% Beta-actin Iﬁ‘(— Beta-actin
9] D)
120 120
00 [ [ — 00 [ [ ] ]
®
& i -l
9 60 [ a3 e
= =
T 40 - e
o =
20 -~ O 45 L
D 1 1 1 0
_ _ - 4+ SB _ _ i + SB

- T - + EEZS 250ug/mi - i - + EEZS 250ug/ml

1% 118. p38 inhibitor$l SB203580°] J829} 5637 Al Z ol A Isorhamnetinell |8 243}
HAE p3gel 2ol mA= IF

- 120 -



3 43E 2EH 2 f5 C2C12 2SAHE 2d A isorhamnetin®] d4+3ls 2 #&A 7|14
G

Isorhamnetine 7 ¥
dads s o
2A3] S8 AEAE

Fataa @k,

FGitsbss 7HAY, AZAEZFA SAHNLETE AATOEHN T
Ath ZSAMZA A ilsorhamnetin® 3F4FslEAd S
SN ATY BAE FRlsta, olet IHEE g4k UAS A

(1) C2C12 A=A Isorhamnetin®] MX FA <l

Ao AHEH C2C12 S HE= ATCCollA &< wtom, Aol ujFs £13 DMEMHY
22} 10%e] $-Ejo}dAH(fetal bovine serum, FBS) = 1%<¢] penicillin % streptomycin
(Biofluids, Rockville, MD, USA)e] E3= AAWAE AL&3te] 37°C, 5%, CO, Z7 3}oll A
i ¥kt
— C2C12 A=Z)A isorhamnetin®] AZ =4S F<lslr] $3te] MTT assayS A A8 Th
MTT assayS $sted A w8 6 well plateo] 1.5 X 10°7§/mlE C2C12 MZE R F3t1
isorhamneting wj Aol 34ste] 4 well & A 5 2 AA AIRF ¢ A3t A
7} B4 & uj X E A ASFAL tetrazolium bromide salt (MTT, Ameresco, Solon, Ohio, USA)E
0.5 mg/ml ¥=& 3 Aato] 37°CollAl 3AIE &F ThAl mj kst mj kol £ o MIT
AleFS A AsFal dimethylsulfoxide (DMSO, Sigma-Aldrich Chemical Co., St. Louis, MO, USA)
2 AAA formazanS =5 =2 % ELISA reader (Molecular Devices, Sunnyvale, CA, USA)
Z 540 nmol A FFE=E S

100.0 -

80.0 -

60.0 -

40.0 -

11
op W N B = = =N = N B = N

con 5 10 20 30 40 50 &0 Y0 20 50 100

Cell viability (%)

19 119. Isorhamnetin® ol w& C2C12 Al E ol A9
MxE 54

» Isorhamnetin®] *g]o] W& C2C12 M EAA Y ME ZAHS APt E 119). 30uM
FEA oF 85%9 AIE AEES B, 540] gl 30 uM =04 MEAFS X3

skt

2) AI}2EG 20 23 C2C12 A E2] apoptosis F2Hell v X]= isorhamnetine] <43

1Y 1199 AFHE ntgo g e 2o o3 C2C124 E o4 2] isorhamnetin #] 2] A]
apoptosisE 2@t = A=A FAE7] flske] 30 pMe] isorhamnetin 1A13F A X E St
hydrogen peroxide 1 mM< 6A1ZF A2l & 3 & MTT assayE A A5Gt
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— 19 1209 AFoA & F dFo] AFAEH A A C2C12 A Eo| A apoptosis7t
S5 3, isorhamnetin A2 Al o]# 3+ C2C12 A Z 9] apoptosisE o)A o2 oAe4 LS

&AM

100.0 -
E 800 ‘
z |
= 600 -
= |
=
400 -
s
O 200 ‘
B.u -1 'E R | - 1 - T T 1 -- e |
- + - - + + Hz0; (1 mM)
20 30 20 30 IR (30 pM)

a3 120, A3 AE#H 2~ - %A isorhamnetin & 34k3} G 3

» [sorhamnetine 30 pM A 2] A] At~ Eg 20 9% apoptosisE F 20% A= o] A THA]
7= A0 2 Holw, o] isorhamnetine] &4k3}s-S HojZo)

(3) A2 EH 20| 23 C2C12 AlE A ROSe] MAo) v X +& isorhamnetin®]
Ast~E g 2ol 93k C2C12 Al ZEo 49 isorhamnetin & 2] Al &4 A& Z(reactive oxygen

species, ROS)2] AHAE ZHAAZ F A=A A7) skl 30 uMe] isorhamnetin 147+

A 8lE sta hydrogen peroxide 1 mM< 6A1ZF A 8]S 3 ¥ ROSY AAHFS vt

a9 1219 Ao & 4 50| AsAEH 2 A C2C12 AlEZ 2] ROSE 6H) A=
isorhamnetin 2] A] ¢]2]3t C2C12 M =Ze] ROSE 43t A ZAANA F= A

300 A

200

100 ' '
- - - - +
. : 20 30 i .
. e

Relative fluoresence intensity

" H0; (1 mm)
+ + +
20 30 IR (30 Mml)
* NAC (5 mM)

a" 121 AREzE 2z o7k C2C12 A A9
isorhamnetin A 2] A] &4 4FAF(reactive oxygen species,
ROS)¢| WA 24

» [sorhamneting 4+3tzx ~E# 2o 23 ROSE 4H&A ZLAA 7= A E Holm, o
+ isorhamnetine] &3l §4+slsS HogFT)
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(4) Isorhamnetinol] €3+ C2C12 A2l &4+3l #d dd Iy

Isorhamnetinoll ¢]&F C2C12 M Zo] 2atsls #d 7171 AFe] AEE 93l phase |
antioxidant enzyme ¥&d W35 ZASFA T
— o]E Yt 17 1219 A TY ZHA widH AEES o FZ Western blot
analysisE AAISIATE ol& $13te] Ful"E Ao HFaFe] lysis buffer [25 mM Tris-Cl
(pH 7.5, 250 mM NaCl, 5 mM EDTA, 1% NP-40, 1 mM phenymethylsulfonyl fluoride
(PMSF) 5 mM dithiothreitol (DTDIE 73t 4°Coll A 1A1ZF Bk vh-3A7l & F oz

83ttt @ d s=+ Bio-Rad @& A= A 9k(Bio-Rad, Hercules, CA, USA) Ar&
Hell F3l] AHF & o3 5 Laemmli sample buffer (Bio-Rad)E 441 samples
S0 %9 sampleg sodium dodecyl sulphate (SDS)-polyacrylamide gelg ©]-&3&}o] A
d5o= g F, nitrocellulose membrane (Schleicher and Schuell, Keene, NH, USA)S.
2 electroblotting®l] <& HolAlH T Eel® w@do] Zeo]H nitrocellulose membranes
5% skim milkE A |5t H]Eo]ZAQl @uidEo] gt blockings AAlsta 12+ antibody &
Hglste] Lo A 247F o] EE 4°CollA] over night A7 ©hS PBS-TE A Hala g
a3 172} antibodyoll 2= 23} antibodyS AFE3te] A2olA 1A BE WFSAIFTH ¥FSo)
£ % Enhanced Chemiluminoesence (ECL) solution (Santa Cruz)<S AF&3}Th

IR IR (30 pt)
0 10 20 30 {ui) Oh th 2h 3h 6h
—— e p— | PN | e e—— e — P-Nrf2
—— — — — NQO-1 ——— — — — — NQO-1
— —— - TrxR1 - — — TrxR1
— —— — Nrf2 — A —— — Nef2
e — 0 L — e —— s e | HOA
— — — —  [ctin |— —— — | ctin

19 122, Isorhamnetin®l] ¢33 C2C12 A2 phase | anti oxidant
enzyme T3d W3t

> 19 1229 AeA & & 9d%el, isorhamnetin A A FE= L AZEe] Frbo] wet
phase |l antioxidant enzyme®] & W37t SV = A Btk dEZQ P4k 2§
w2l Hemeoxygenase-1 (HO-D# o]& =4d3k+= Nuclear factor-erythroid 2-related
factor 2 (Nrf2)e] W&o =717 Ry om, p-Nrf2e] odo] 713t AL & & U
ol&2] AZAo| ZA3sl= Thioredoxin reductase-1 (Trxr-1)¢] & w3t Z7}8t+=

T AR

— A2 Tl W ol Z7P3}% Zog Hop MNSAEH2ZHE MEE BTl 435}
-SANES ZAste Wolr|R o R Ag3le], isorhamneting A AEH 2o 9F AZE
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2. 3-(4’-hydroxyl-3’,5"-dimethoxyphenylpropionic acid®] FdZ Ao A3 7|4 A+

AA = Ao, BEHC, HEIEY, ik, HEA EZEE, 77123 A2 754 &
<  ®Wol RStz Ued, I F AACA E¥E 3-(4'-hydroxyl-3.,5

-dimethoxyphenyDpropionic acid (HDMPPA)&= 74735 WAsta 4kst ax 9 34
T 27 e Ao=®E 4HA UAR FAEA WAUFE AAE] SHAA Gt whebA

HDMPPA2] &= Ao 3 BEAYESTH 7|HALS AF3s7] 98] BV2 A A Eo) A
LPSel ojsh frzdl % Wl HDMPPA WXt @& SR1sh, NF-xB. MAPKs,
(PI3K)/Akt A &AL A=zl BAHH WAUYZL FASYG T

D BVZ w] A 2L A o] A HDMPPA7} MERYEF vR= I

Ado AH8H BV2 vlH oA E+= Perugia tisho| A vHAL V. Bocchinioll 23 7 & A
glo g QA digw o3 ﬂ%fi}(Busan, Republic of Korea)ol| Al A|-gxko} A-&3}5th. /H]E
o] WS 93 DMEMDulbecco’ s Modified Eagle’ s Medium)3} 10%2] - o}& A (fetal
bovine serum, FBS) 2 1%<¢] penicillin 2 streptomycin (Biofluids, Rockville, MD, USA)o] 3
E AAMAE ARESke] 37°C, 5%, CO; =3 dhollA wiFetdh. Al S4d W&
AEE A4S fAstr] st AAuA o] wks w 48A17uiek A Ajste] AA o] AlZ
£ FASA

BV2 wlxlmAZel4 HDMPPAS] AMEHA4L &2str] 98l LPS(G00ng/mbe] At
50-200 uM9] FEE 243 AFstgtt. 1™ 123914 & ¢ Sl%e], HDMPPAE A2l 4
T AEZAEEC] dxzad vugds o 7223 ZolE HolA ettt HDMPPASL LPSE
SAAYY S W= wz7EA 2 50-200 uMe] FxolA AEZ Aol YEhAl gt ot
A HDMPPAS] F=E 50-200 pME A3tal 2o AFS WPttt

A) B) 120
/ L0 5 TS s ol SR 2
O £ s80f
&
OH 3 60
HO :
o) 8
20t
O\
u I i I I I I I i
HDMPPA (uM) 0 50 100 200 O 50 100 200

LPS {500 ng/ml)

a8 123, 3-(4'-hydroxyl-3",5'-dimethoxyphenyl)propionic acid (HDMPPA)®] &x}4%
2 BV2 w MM o] FAlof wx]= o &

2) HDMPPA7} BV2 tlAlZ A ZoA LPSE #58 NO £AZA I PGE, A4 JAd m A&
Y
HDMPPAS] &35 &4 sy 138 &4 #AF(reactive nitrogen species)] 3sfuto]
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H, HZ A5EEY a3 FAEJAARE Ll NO A PlAl+ &S Flsdet. 19
124¢] A01] Al B %ol LPSE @=20 2 AYiS v x4 Blusi A NOo A4do]
A3 =577 HDMPPAS SAAE S o] S=oEH 02 NOo| A4e] o450t

PGE,= prostaglandin endoperoxide synthase &4¢1 COX-2¢ 93] FAHAH= €5 wi/) &

AE2A Togd 95 Ao 7]o3th. PGE,¢] A4l HDMPPAZF mlX& &S

$13l ELISA® PGEo] &S ZA8stth 11 1249 BolA & & %ol LPSE A&
o] PGE, A #o] %713 Wido] HDMPPAS @3S o] PGE, A o] wxo&EFog
2= AT

w}2} 4 HDMPPAZ} BV2 wlM M oA LPSZ F=% NO$ PGE, A4S JA A IJdE5
ZHe 7 e Ae Qs
A) B)
60 3000
50 - = 2500 )
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19 124, LPSE A3 BV2 ulA| A Zo|A HDMPPAZ} nitric oxide 2AEAA) ¥
prostaglandin E2(PGE2) A A5 Bl mlx& 43

3) HDMPPAY} BV2 wIAZA| XA LPSE #=% iINOS$t COX-29] mRNA 2 iz g
o HA= IdF

INOSE= Hadle Al W EXstA dou f=Ed ZAzE 5 E‘r%’@l NOE AAstH,
ASAE A INOSoll 93l AdE NOE ERFAA, 75 59 g5
ofyzl AFmAA e AHAHE FXstgiet. webx HDMPPAS NOAYAE A&
& o] 7Fao} JJreqo] A= ] 91517] 93 INOSE RT-PCRE mRNA 23S &elst gty L
2 1259 AolA & 2 =o], HDMPPA+= LPSZ =% iNOSe] mRNA F#F2 FZ o &7
o g2 AAFT UPEWWE 19 1259 BollAl INOSe| ©@ild FEoA s At o]
A3 2 HDMPPAZ} ZdAbe} MaA S A|ste] INOSe 2d < ‘ﬁﬂl*]iﬂ}—t— s Felst
ATt
COX% arachidonic acidE& PGE; 2 HZA7|= &4Z COX-13 COX-22 EFREAT. B2 ¢
< A =59 2871A2 prostaglandin A AAE YERUNH, o] COX-29] A4 H
24 Aol o|g Zoltt. wetA HDMPPAS] PGE; A4 A& 37t COX-29] & A
9} #AHo] YA Felstr] Y3 COX-2& RT-PCRE mRNA @& syt 18 125
o] AdA B 4 ¢J%=o|, HDMPPAE LPSZ f =% COX-29] mRNA &8 FZo&EHo=E
AA A m7EA R 7 1259 BollAl INOSe| @iid oA x At ol Hg At
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o WA= dF

HDMPPAZ} LPSZ =9 =4 cytokine?l IL-189 TNF-ao] AL A" AL #4A
A4 FEAAE FRAMBUTY ko] Aot FASHA LPSE A2ldlS o IL-19F TNF-a9]
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oA F83t7] wjEel IkB-ad EWIEE &l ATh kB-a= LPSE 3l a3l = AA T
HDMPPAE BAAZAS o E3l=e zlo] WAt F7H8 2= immunocytochemical
analysisg %3l olFAE AHestA & AH oA NF-kB7} Ato]EZol A fX|sl=H LPSE
23S wl NF-kB 7} dgto = olFsts S 3l9 1 HDMPPASE FA A2 S o &
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7) BV2 vlA| A Z oA HDMPPA”} LPS2 =3 MAPKse} Akte] &A4d v X = F&F
AFA WA PI3K/Aktel MAPKsZH 27F a3 98 st7] wwd o83 BEE &
3] HDMPPA9] &3 &40l doju=A Elsmdtt. 17 129914 & 4 fl%°] LPS ©
oz AP uw ERK, INK, P38S X33k MAPKse} Akte] W&ol 1A oy F71st
@A RF HDMPPAE SAAZIE 5ol oldd ZAdo] AAHUTE olzdt ZHAA=R
PI3K/Akt2} MAPKs A1 &d9 H 27} LPSE F5 %8 dZolA HDMPPAS &d= a3l #d

o gtk A& FHelsteieh
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U
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8) BV2 wA| m A o4 HDMPPAZ} LPSE -f-=% ROS QAo w|X|= 4T

HDMPPAS] #dSaxet ddd wWAUSES ZASH7] ¢lal HDMPPAZE A3 zxdolA 4
317 2EHAE FaA=A Lolr k. ROSY A4S DCF-DA assay® elsjiE Ax

29 1309 AlA B 5 9ol LPSE AW o Ay ROSY el FrhstaAw
HDMPPAE 200 tMZ FA A3 S w] ROSAHA ] FHoz 7H4A3H 1 HDMPPARE A
de OE dxd wzfe § ROSHACE 9¥e FA guth olHd A
HDMPPAZ} LPSZ =¥ ROSAHA S AAA7ZI= 4t anrt e A4S ¢ F AT
2 130).
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{ | 548 0.61
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48.10 v b |+

= o]4te] Az HDMPPAZ} ROS AAS <A} f%* st E37F lem, NF-«B, MAPKSs,
PI3K/Akt &4 AAS 3] I3A4 cytokineo] BHIS TAAA Fd=o] ax7) o= A
< v &t

3. Zanthoxylum schinifolium leaves ethanol extract(EEZS)¢] 3+t &4 #A 714 A+

T YA AdxUFe o AAE Folu A Fol AR, XA o] &Sy E &)

A EREH 7|ES AA A&, BE FAE ARSART. T4 45— ol g3 AFE
2 2tz I E o] &% AR AU 9, AFALS A, FEH T
o] Buxo] o} welA B AFoNM = 4kxuFeol A[EEZS)ES 0]%0}04 human bladder
cancer?l T24<} 5637 AlZofA FAEAHS FRlstal, (PIBK/Akt AlsAdG ZH 2o} 3| A
HAYES ZASEA T

1 human bladder cancer(T24, 5637)o| Al EEZS7} M EAE5o vX&= IF

Ao AR T249F 5637 UA WEGIAMEE A HFSATAKRIBB, Daejeon,
Korea)oll /4 &<oF wigkom, Aol wjde 93 RPMI-1640 wjx](Gibco-BRL, Grand Island,
NY, USA)2} 10%2] $-ejo}d A (fetal bovine serum, FBS) % 1%2] penicillin 2 streptomycin
(Biofluids, Rockville, MD, USA)o] =stH AAwAE A8t 37°C, 5%, CO, =7 3l A
Hj kst MEFe] S0 WE AEE NS dAshr] flsted AR Y] wES vy
48A1 7 utet A Alste] AA o] AEZE FASHATH
T249} 5637 A|ZA EEZSY H219A1%S &<lslr] 9dsia MTT assayS A Alskch
MTT assayS $I3te] A Z wjg 6 well plateo] T24= 1 X 10°7H/well, 5637 2 X 10°7H

jwell2 A& &3} EEZSE w X 843t 2+ well F A T2 A 3FHT 484
r=Qt Wkt & wjlAE A ASEA tetrazolium bromide salt (MTT, Ameresco, Solon, Ohio,
USA)E 0.5 mg/ml F=& 3|Asto] 37°CAlA 2AI7F &< oA s st wi Yol ¢ o

< MIT A]¢f& A|ASI dimethylsulfoxide (DMSO, Sigma-Aldrich Chemical Co., St. Louis,
MO, USA)Z A% formazane =5 =% ¥ ELISA reader (Molecular Devices, Sunnyvale,
CA, USA)Z 540 nmell X FFEE SASHAT
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23 131, QAT AE T24(A)9F 5637(B)e] F2]o m]X]= EEZSe &

2) EEZSol 2|3+ T249} 56374 %2] apoptosis #5t

o]’ de] AFollA EEZS7} AlE9 F4& oAste FFEAHo] YErr] wlEe] EEZS
o8 Yok Frkx AEe] FA A7} AIA EAFE(apoptosis) A= A#JA el JAEAE
AT, ol 9t o e WSl AEF7]9 apoptosis AMEZY RIEES SA3HA

o,

—

(1) EEZS7} T24¢} 5637 M2 A3 e, 183 3o W3l mX= T

EEZS A gloll &g T24¢} 5637 Axo] e W3l =& A R7] 93t AZ njd& 6
well plateoll T24= 1 X 10°7H/well, 56372 2 X 10°7}/well2 AEE EFst1 EEZSE #jA|
of A3t ZF well & AR =2 ATty 4815 w3t & EEZS A 2ls =0
e AAAEES JEo wstE =9 dAvAEES ol &3t 200019 wi&E #EI v Axio
Vision Z 2185 o] &3t A HYPS AT

w3 Apoptosis7t FFEEINS AF SolHo®E Uehve o FEHZH wstE ##str] 95t
o EEZS7} AH#¥d MEE 2L tg 37% formaldehyde &4} phosphate buffered saline
(PBSE 199 HI&E 4L fixing solution®® 10¥ S+ nASATH 1AHE AEES
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cytosping o]&3led slide glassoll #&at9 . A E7F 2= dlide glassE PBSZ 2~33] &
= Al 2‘5}1 PBS7} wt27] el 0.2%2] Triton X-100 (Amresco)& #7hste] AF2olA 108
b 2A4% 3 25 pg/ml %2 4’,6-diamidino-2-phenylindole (DAPI Sigma-Aldrich Chemical
Co.) %—'% A st AolA 1583 skt @Al £ F 400818 v &2 4 T =
of W& ¢AxZ o FH WsE AT

— 1% 1329 A9} CollAl & = %] EEZSE A& vl 7714 A=Z
st Aol AAE P WPo] dojt AL FAE & ATk =3 EEZST} 3
2w A A wFHE T249) 5637 MEZE LA & slito] Eojxo=z 4
Q1 DAPI @415 AA st ‘5”)’64‘3]76’“3}01]/‘1 w23t A3, EEZS7Y A=A e A wiA
o A A& AZoA A Fejrt FElEtA AAHCEZ @Mo] HJov EEZS A w=9
} of wa} A2l 6“4 U 5\_9} 13301 apopt051s7} Yojt /HIIOH/H HEgHo =z
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2% 132, AAEFGAE T249F 56372 morphology(A9t C)2F DAPI stainingol] 2]+ A
o] PedskBe} D)ol mXl& EEZS9 9

(2) EEZS7} T24¢9F 5637 M £ M EF7] ¥l HX|= &
T249} 5637 AlEo|A EEZS7} #utsl+ apoptosis®] AEE AFHoz BEA317] 95ty
A 9 EEZS7F AHEld AEZES 2 thg 2,000 rpme2 5837F A Eg
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AAZ & PBSE o]&3dt 2~33] A= AMAHsIATE. Frld Al3x2= CycleTEST PLUS DNA
REAGENT Kit (Becton Dickinson, San Jose, CA, USA)ZE o] &3le] v 2 M-S o] 4°C,
Aol A 308 T WSS AFT wHEAIZl AEE 35-mm meshE o] &3l TUMEE
23 ¥ FACSCalibur (Becton Dickinsom)E 2 &AA d3Fk-go| wWE Cellular DNA
content ¥ histogram-= CellQuest software % ModiFit LT (Becton Dickinson) ZZ13-& o]

&3t skt

EEZSel 9|3t T24<} 5637 Alxe] FAAA7F MEF7] 54 A7 @ty ddAdo] A=A
Aol o3t UERG

A)
o] ARE ZASIATE olE st 74 AAIG flow cytometry #4
AF}E vt o Z sub-G1719 ME RIEE AQe YA MEEe EXEE AT
— EEZS7} 39 iAo A thefst AlZE &2 ke T249} 5637 AEE oz Mxs
7] =8 BA43% A3, Gl, S, G2/IM7]9) slg= e Az H=s & Wi E S
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DNA content

a9 133, AAEFFOIAME T249F 563794 AXxF7] EEXE(AS B vH=
EEZS2] o &k

(3) EEZS7} T24¢} 5637 M| X2] apoptosis A|ZHI =0 vl X &= I

— IE3ZF apoptosis ] AFAQ A4S 913 DNA flow cytometryE ©]-&3l annexin V
positive A2 9] WIEE 43 A3} EEZS A2l o8t apoptosis7t F+&E A|ZE UEF
W+ annexin V positive AlZ2] WIE7}F F71A] Al B%F Z7FEJTHIE 134).
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18 134, QALFIME T249F 56379 AEZAE wx= EEZSe] o &

3) EEZS7} T249} 5637 A £9] caspased} st Ao nX= F3F

EEZSell 2]3l T249} 5637 AlX 2] apoptosis f=° gk 711 AFE 93} apoptosis
Sof ANHQ 9TE = caspased] O WA= FFES FABIAH. olE 95HA
caspase <% extrinsic apoptotic pathway®] 7§Alel FQ3F caspase-8, intrinsic apoptotic
pathway2] 7RAlel Q3% caspase-9 T caspase-8 T -9o o|3te] FAS}E = effector
caspase &9 3FuQl caspase-39] Wd wWsleol &AJslHE caspase-39] WA 71F ©
Q1 poly(ADP-ribose) polymerase (PARP)®} beta-catenine] T3} & RS ZASI T
Caspase?] & WstE ZAs7] falAe 719 5 2HA wldd AxXE ude
% Western blot analysisE 2 A8t th.
— 8 1359 ZAFPoAx & F Slxo] EEZS Aol st T4 EISAHIQ
pro-caspase-3, -8 @ -9 ©h o] Wy o EEZS A7 TE gEF O ZHAEY O 5637
B84 pro-caspase-3, -8 F -9 ©H o] WS EEZS Aol ol& Wt Ao 1
Hu Tk Al =% A4 caspase-3, -8 L -9 @] ¥WEe EEZS A B&
gEHoz FUIEHAT =S FAstE caspase-39 o3t EoldtA Ea7F oA
apoptosis el A o= HAAstE o2 dEy ®F @A =A DNA repairs
genomic stabilityel]l #ed3}= PARPS} beta-catenin @] Zrae} 34 @ difo] &
ZEJATH Y 135).
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ME AEo] HAASt= AR IHA A+ Akt AEAG FZ7} EEZS X8 23k T242}+
5637 Al Z°] apoptosis F%= ZAF8E7] 918t EEZS A Al
8 wE Jats AEE AR Ak Akt A4bslrh A Aztel wel faste Qo=
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7) EEZS7} T24¢} 5637 AXE 9] apoptosis 2ol v X]= LY2940029] 93

PI3K/Akt H&Z22] Eo]z AHAE AT sHS AH-$ EEZS 23 apoptosis =0 o3
W37 FEEEAE Ay 7HA A Y ES ol &5t &l Btk
— Akt A 29| Eolx AHa|AIQ LY294002E5 A elste] EEZSel 2]3t apoptosis f+=e o
w3k |37 FREEAE A8 7HA A WHES ol &std &l A EEZSHHS A g
e WET AxzFHo] o AAFHIL AEZAE FE7E o Bol FEEHE o2 UEyH
(19 140, 14D).
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= o]l AxE A3 E uw EEZS Aol st #2E = apoptosisi= extrinsic pathwayE
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27} 8% 942< dde Ae & 5 A

- 137 -



-A| 24 F-3}- A -
7}. H pylori 7+ vp$-2Edo A9 §zlx]e] A5 ¥ apoptosis o g &

1. A pylori 249 np9-2mdoAx 3470z Mo B &< 24 2D Hy &2

H. pylor (36 weeks)

Normal H.pylor Zi%100 X300

“0<0.001 (vs Normal}
Fp<0.01 (vs H.pyioti)

el ‘ T

Zi%]100 Z1%1300

Gross leslon Score

H. pylor (36 weeks)

a9 142. 367 1w &< &4

= o AANE #FEEr] 9sle] HE3F stomach formaldehydeo] 1A AZ1 & H&E
stiningS 3t pathologyE # sttt P FuE I1FAE ASAEES F &, erosion,
ulceration 5 245l A JJrZ—__Po}‘EE\E* HHET A% WHs st 28y 3 AA A
oAl 123 el sHE Qe &% BES F JJL, ARy 15%E A 3
A aFoA FAg s BHSFATHIE 143, 144).
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H. pylon (36 weeks)

ZE|300

Normal H pylori

6 "0<0.001 {vs Normal}
#Fp<0.01 (vs H pyioti

5
4
3
2
1 1
o

ZEM00 TE300

Mean Pathologlc Score
{M+SD)

H. pylor (36 weeks)

1% 143 15 BEad

Hyu| o

2. H pylori &4 vh9-22dgA Fd AR F=d ©E dFTAA 713

AZ00z F hEAQ COX-29 AZEAMEQ macrophageE I 4 A= F4/80 FA <
Fote dE5HEY AEE AU I dA B 5 Axcol, Iy IFdA
COX-2 w¥# 3} macrophage infiltratione] EAIA o2 Fol3tA F71E U= AL &)
A COX-29 A% TAHSE oAl HBET "Eojx e AL 0T + URe
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ASAIEZ] HEol &4 AR AP AFANA = HoE SAHCE FolsA B
Foz o4 e e BAFATHIY 149
H. pylori (36 weeks)
MNormal H.pylon Zx[100 2 x|300
COX-2
X A
F4/80 3 X
=6
100 = - o005 (vs Normal)
g 5 *n<0.01 (vs Normal)
a0 g <005 (vs H pylor)
g =g #2p<0.01 (vs H.pylori]
£ 60 :Z
= £ 3
2 4 =
3 g
8 ) ' % ' '
]_ -
0 — 0 —
100 X300 - 23100 Zx[300
H. pylen (36 weeks) H. pylon (36 weeks)
1% 145, 1598 COX-2, F4/80 &4 A3}
T E2AYESA B sE 2HOZFE RNA9H 9 dS FZ3ste] PCR¥} Western
blot F&skich. o A mak ek z;‘l Aol COX-29] wdo] AAFA ashe

NS FA3PTHLHE 146). E3FH, apoptosisE FE3te A2 4# R BAXV} EoliE A
S st o o]= TUNEL assayE FalA = QA = JAAHH 147).
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H. pylor (36 weeks)

o _ %00 20%[300
H. pylori (36 weeks)

= ZX00 300
COx-2 — —
p-STAT2 PRy
ke T —

B-actin —" m—— — —

19 146, 15¥ 9% 2 apoptosis #&A A} &<l A3} (A: PCR, B: Western blot)

80

>‘4

H. pylon (36 weeks)

%100 Z*{300

Y005 (vs Group

DAPI

TUNEL

F0<0.05 (vs Group I

]

A0
N i

AW 300

TUNEL positivity (%)

=1

H. pylon (38 weeks)

13 147. 28 TUNEL assay A3



U d3AE -3 AR 9T F 75 WS-

Placebo (&2 A AF IF0=N= < AX AH IF0=NCE UFrof 75 ¢ 3F
3 AR (225g/per day)E AT FH, U wAdE WS Microbiota #4)E A AFH A%

2 48kt

1) Baseline characteristics
Al o], AlE, BM, §9 2 Alcohol consumption& Placebo &3 &¢F AX 18
NA BT ZpolE HolA FUTHEE 22).

02 089 712 3R 9 BFE #

Placebo (n = 7) FdAA =7 P-value *

Gender (Male / Female) 3/4 3/4 1.000
Age (years) 36.0 (29.0, 49.0) 38.0 (27.0, 48.0) 0.902
Weight Kg), 0 W 62.3 (24.7, 73.5) 74.7 (53.9, 75.3) 0.710
BMI (Kg/m2),0W 23.6 (19.6, 29.0) 24.6 (20.4, 28.9) 0.902
Weight (Kg), 6 W 64.2 (54.3, 73.4) 74.7 (55.3, 76.3) 0.620
BMI (Kg/m2),6W 23.6 (20.1, 29.7) 24.7 (21.0, 29.2) 0.620
Alcohol  consumption

(Current  drinker / former 5/0/2 6/0/1 0.710
drinker / non-drinker)

Smoking

(Current  smoker / former 1/17/5 0/1/6 0.620

smoker / non-smoker)

! Median, interquartile range (25%, 75%) in parentheses (all such values).
? Between-group comparisons using Student’ s t-test or Wilcoxon rank sum test for
continuous variables and Chi-square test or Fisher’ s exact test for categorical variables.

2) IBS-QOL questionnaire
oo 3ol A placebo TEFH e AR AFANA BT Fo7 F4Y S3E B
THE 23).

QL HWAY ASFTOR wivh opn o S A ARV I AA AFIAM ©
A debster Q3. ANAY B FFTOR e e dowA ofduwt A% S
ol slgleh ok Q4. AN Z ST wEel el iRt gudAAY £ F
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AAHATG ‘o &A= Placebowroll A Rt &<9F
= A& YEdo Q26 AR FEITol dA HA

7] e J; M= & A IFelA B ¢ =2 o4 A
EE BRoFEoh. s o2 IBS-QOL questionnaire ol 4]+ Placebo L&A= o}
[e)

o
Qo et A4 LEANE B} o 24 mcﬂ Chebst
ZE el Aok Ge R HIE By

# 23. IBS-QOL questionnaire !

Placebo(n=7) A A (n=7) P-value®
Ql #AWA AZFToZ ujrt opgtth
Week 0 0.0(0.0,1.0) 1.0(0.0,1.0) 0.456
Week 7 0.0(0.0,1.0) 0.0(0.0,1.0) 1.000
A Week 7 - 0 0.0(-1.0,1.0) -1.0(-1.0,0.0) 0.318
P-value? 1.000 0.125
Q2. Iy AFFFo=z ujy} wisiy %
" =7 £t
Week 0 0.0(0.0,1.0) 1.000.0,2.0) 0.456
Week 7 0.0(0.0,2.0) 0.0(0.0,1.0) 0.710
A Week 7 - 0 0.0(0.0,2.0) 0.0(-1.0,0.0) 0.259
P-value? 0.500 0.375
Q3. WA AZZFoZ YL Yoz &
S WA o ulRE F2gE FA4o] AU
Week 0 0.090.0,1.0) 1.000.0,2.0) 0.318
Week 7 0.0(0.0,1.0) 0.0(0.0,1.0) 0.710
A Week 7 - 0 0.0(0.0,0.0) -1.0(-1.0,0.0) 0.128
P-value? 1.000 0.125
Q4. HNA AZF7 wE ] o] HaH
o gAY £ FojFo
Week 0 0.0(0.0,1.0) 1.0(1.0,3.0) 0.318
Week 7 1.000.0,2.0) 0.0(0.0,2.0) 0.710
A Week 7 - 0 0.0(0.0,2.0) -1.0(-1.0,0.0) 0.097
P-value? 0.750 0.063
Q5. A AF37 wE o tiRE 34
7F ARt BolPAY &/
Week 0 0.0(0.0,1.0) 1.0(0.0,1.0) 0.456
Week 7 0.0(0.0,1.0) 0.000.0,2.0) 1.000
A Week 7 - 0 0.0(0.0,1.0) 0.0(-1.0,1.0) 0.535
P-value? 0.750 0.625
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Gb. S AEFFEE ol A1 2

F=AHT
Week 0 0.0(0.0,1.0) 2.0(0.0,2.0) 0.259
Week 7 0.0(0.0,1.0) 0.0(0.0,1.0) 0.620
A Week 7 - 0 0.0(-1.0,0.0) 0.0(-2.0,0.0) 0..383
P-value? 0.750 0.250
Q7. HA AFFFoZ o IS F &
R AT
Week 0 0.0(0.0,1.0) 0.0(0.0,0.0) 0.710
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.383
A Week 7 - 0 0.0(0.0,1.0) 0.0(0.0,0.0) 0.456
P-value? 0.750 1.000
Q8. YA AZ33 wEo o] m=3)
t}.
Week 0 0.0(0.0,1.0) 0.0(0.0,2.0) 0.710
Week 7 0.00.0,0.0) 0.0(0.0,0.0) 1.000
A Week 7 - 0 0.0(-1.0,0.0) 0.0(-1.0,0.0) 0.535
P-value? 0.500 0.250
Q9. #ARIY AFITF wEo o' ol IHF
3t7] o H .
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 0.805
Week 7 0.0(0.0,0.0) 0.00.0,1.0) 0.710
A Week 7 - 0 0.0(-1.0,0.0) 0.0(0.0,0.0) 0.805
P-value® 0.500 1.000
Q10. AWA AZSFF wio Ao 2o
ATt
Week 0 0.0(0.0,2.0) 0.0(0.0,1.0) 0.902
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.383
A Week 7 - 0 0.0(0.0,1.0) 0.0(-1.0,0.0) 0.259
P-value? 0.750 0.500
Qll. #9A4 A3 v &3
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 1.000
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.535
A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,0.0) 0.710
P-value? 1.000 1.000
Ql2. A4 AFTFTFLoE ®Fo] W
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 1.000
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.710
A Week 7 - 0 0.0(0.0,0.0) 0.0(-1.0,0.0) 0.710
P-value? 1.000 0.750
Ql3. I}WA AZFITFOZ Qs O AEE
e 35 W
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 0.902
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.710
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A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,0.0) 1.000
P-value® 1.000 1.000
Qld. A A5 o] ANAo] orls)
k.
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 0.902
Week 7 0.0(0.0,1.0) 0.0(0.0,1.0) 1.000
A Week 7 - 0 0.00.0,0.0) 0.0(0.0,0.0) 1.000
P-value? 1.000 0.750
Q15 #9A AZEFY F2dol yehd7ist
= Aol 2415 HAY wpAA] okt
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 0.620
Week 7 0.0(0.0,0.0) 0.0(0.0,1.0) 0.710
A Week 7 - 0 0.0(0.0,0.0) 0.0(-1.0,0.0) 0.710
P-value? 1.000 0.750
Ql6. WA ASEF wFo| He 249
& A73E Aok gt
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 0.902
Week 7 0.0(0.0,0.0) 0.0(0.0,1.0) 0.456
A Week 7 - 0 0.0(-1.0,0.0) 0.0(0.0,0.0) 0.535
P-value? 1.000 1.000
Ql7. AA AFFT wiol Bih Folshe=
248 HE & gtk
Week 0 0.00.0,0.0) 0.0(0.0,1.0) 0.383
Week 7 0.0(0.0,0.0) 0.0(0.0,0.0) 1.000
A Week 7 - 0 0.0(0.0,0.0) 0.0(-1.0,0.0) 0.128
P-value? 1.000 0.250
Q18. WA AZIZF wFEo A HAAE
7PAY AARE olEdhe Aol AHAT
Week 0 0.0(0.0,0.0) 0.0(0.0,2.0) 0.620
Week 7 0.0(0.0,0.0) 0.0(0.0,1.0) 0.710
A Week 7 - 0 0.090.0,0.0) 0.0(0.0,0.0) 0.710
P-value? 1.000 1.000
Q9. ANA AF3FT wiEo 9ask= Ao
U 3]sl Aol AH A
Week 0 0.0(0.0,0.0) 0.0(0.0,1.0) 0.456
Week 7 0.00.0,0.0) 0.0(0.0,0.0) 1.000
A Week 7 - 0 0.0(0.0,0.00 0.0(-1.0,0.0) 0.259
P-value? 1.000 0.500
Q20. #}HA ASITT " o &AM
ol Aol AATH
Week 0 0.0(0.0,1.0) 0.0(0.0,0.0) 0.535
Week 7 0.0(0.0,0.0) 0.0(0.0,0.0) 1.000
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A Week 7 - 0 0.0(-1.0,0.0) 0.0(0.0,0.0) 0.710
P-value? 1.000 1.000
Q2. AW AZFF wi ] FHr] e o
7150l Aol AUt
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 0.902
Week 7 0.0(0.0,0.0) 0.0(0.0,0.0) 1.000
A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,0.0) 0.710
P-value? 1.000 1.000
Q22. HA AFSFFoz A Wt e
EAg AAR.
Week 0 0.0(0.0,0.0) 0.0(0.0,0.0) 0.710
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.535
A Week 7 - 0 0.0(0.0,1.0) 0.0(0.0,0.0) 0.383
P-value? 0.250 1.000
Q23. WA AZEF "o AUE Jt=
st RS WA Fls o sl HAZR
o] AATH
Week 0 0.0(0.0,1.0) 1.0(0.0,1.0) 0.318
Week 7 0.0(0.0,0.0) 0.0(0.0,0.0) 0.710
A Week 7 - 0 0.0(0.0,0.0) -1.0(-1.0,0.0) 0.128
P-value? 1.000 0.125
Q24. ANA AZFFo]l o vmA= A
obdz] A= At
Week 0 0.0(0.0,1.0) 0.0(0.0,2.0) 0.710
Week 7 0.0(0.0,0.0) 0.0(0.0,0.0) 0.710
A Week 7 - 0 0.0(-1.0,0.00 0.0(-2.0,0.0) 0.383
P-value? 1.000 0.250
Q25. AA AZT o7 2% HALE FHXA
23la FF oA AFE7iEr Ag 2289
=3
Week 0 0.0(0.0,0.0) 0.0(0.0,1.0) 0.620
Week 7 0.0(0.0,0.0) 0.0(0.0,1.0) 0.805
A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,0.0) 0.456
P-value® 1.000 1.000
Q26. AA ZAFFFo] AdA A Yehd
A AT F glo] Btk
Week 0 0.0(0.0,1.0) 1.0(0.0,2.0) 0.209
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.620
A Week 7 - 0 0.0(0.0,1.0) -1.0(-2.0,0.0) 0.053
P-value? 0.750 0.125
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Q27. ARNA AFSIFTOE ) mjAto] o &

o] gitt
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 0.620
Week 7 0.0(0.0,0.0) 0.0(0.0,0.0) 1.000

A Week 7 - 0 0.0(0.0,0.0) 0.0(-1.0,0.0) 0.710
P-value® 1.000 0.500

Q8. I HZFE wWEd W B ¥

o= 734 ¥ IFnE E e Hi

AT
Week 0 0.0(0.0,1.0) 0.0(0.0,2.0) 0.535
Week 7 0.0(0.0,0.0) 0.0(0.0,1.0) 0.383

A Week 7 - 0 0.0(-1.0,0.0) 0.0(-1.0,0.0) 0.805
P-value? 0.750 0.500

Q29. AN ASFT Wi JdHAV &2F

3 J ot
Week 0 0.0(0.0,1.0) 0.0(0.0,1.0) 1.000
Week 7 0.0(0.0,1.0) 0.0(0.0,0.0) 0.710

A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,0.0) 0.710
P-value® 1.000 1.000
! Median, interquartile range (25%, 75%) in parentheses (all such values). Q1-Q29: 5-point
Likert scale, 0 (not at all) - 4 (extremely).
2 Within-group comparisons using Wilcoxon signed rank test.
3 Between-group comparisons using Wilcoxon rank sum test.

3) Questionnaire for health status

‘Q3-8. 1ZZ2wHE o] A= A’ 7 Q5-1 dojut dAAQ EF5er Hue= AtS £
0’ EFdAE F OF F Y AA AFAA Sl £ HAuo Q44 doly &
LA &FE S st olEwol AT EFolAE placebo TIEol FF AR IF RH
o ol zHAEE dvEut. Q-4 Aste ARt Hesttha =71 84E5U7’

‘Q9-5 sk Yol JdAsUZY ‘Q9-7 FAste &HE] AFMFUIY EFoAE &

o AR AFolA S0l ERHAAT. T 2o & £FolAe Placebo 13 & AA
IF B5F A sty Sl TAF] HolA &gt shARE A7 E3deA= I AA
J+°] Placebo 25X U2 A7AEH7E SH4F AT UrE}‘;l*iU% o] ME FAIZE o=
FEo] AT AR8S Elrdle ol 2 ZHE 24).
¥ 24. Questionnaire for health status '
Placebo(n=7) 2 A (n=7) P-value®

QL Awd o= At ABFHE AWFU

Week 0 2.0(2.0,3.0) 2.0(2.0,2.0) 0.456
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Week 7 2.0(2.0,2.0) 2.0(2.0,3.0) 0710
A Week 7 - 0 0.0(-0.252.00  0.1(-0.25,2.0) 0.636
P-value? 0.219 0.813
Q2. 9@ ¥ vwgs w, dA Azt zuHby
QA AASE = AESE Y
Week 0 2.0(0.0,2.0) 2.0(0.0,2.5) 0.373
Week 7 2.0(1.0,2.0) 2.0(2.0,3.0) 0.383
A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,1.0) 0.535
P-value? 0.031 0.750
Q3. o wFE2 FAskyl HAA st 5ol
3 AYYh Aste] A E wEel ol
YA F5E st d ATS wEY7zp thek
IE09, o A= ATS FHFY7R
Q3-1. AEs &5 27, FA H &7,
AEg 5ol FAstr))
Week 0 1.0(1.0,2.0) 2.0(1,0,2,0) 0.535
Week 7 2.0(1.0,2.0) 2.0(1.0,2.0) 0.902
A Week 7 - 0 0.0(0.0,1.0) 0.0(0.0,0.0) 0.710
P-value? 0.016 1.0
Q3-2. & FE 3 gx &7)7], H=E W
£7], 5 Azt AHREH], 2 A E))
Week 0 1.0(1.0,2.0) 2.0(2.0,2.0) 0.209
Week 7 2.0(1.0,2.0) 2.0(2.0,2.0) 0.710
A Week 7 - 0 0.0(0.0,1.0) 0.0(0.0,0.0) 0.383
P-value? 0.063 1.0
Q3-3. =7 FAL AT YUE EAY 6t
= A
Week 0 2.0(1.0,2.0) 2.0(2.0,2.0) 0.383
Week 7 2.0(1.0,2.0) 2.0(2.0,2.0) 0.383
A Week 7 - 0 0.0(0.0,1.0) 0.0(0.0,0.0) 0.259
P-value® 0.563 1.0
Q3-4. Aoz o8 F Ao &7t A
Week 0 2.0(1.0,2.0) 2.0(1.0,2.0) 0.710
Week 7 2.0(2.0,2.0) 2.0(1.0,2.0) 0.710
A Week 7 - 0 0.0(0.0,0.0) 0.0(-1.0,0.0) 0.456
P-value? 0.063 0.750

Q3-5. Aoz 3 5 do| &d7tes A
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Week 0 2.0(2.0,2.0) 2.0(2.0,2.0) 0.456
Week 7 2.0(2.0,2.0) 2.0(2.0,2.0) 1.0
A Week 7 - 0 0.0(0.0,0.0) 0.00.0,0.0) 1.0
P-value? 0.844 1.0
Q3-6. SPE H3l= A, FES E= 4
Week 0 2.0(1.0,2.0) 2.0(2.0,2.0) 0.383
Week 7 2.0(2.0,2.0) 2.0(2.0,2.0) 0.710
A Week 7 - 0 0.0(0.0,1.0) 0.00.0,0.0) 0.259
P-value’ 0.016 1.0
Q3-7. 3B FE2L FAd F3le= A
Week 0 2.0(2.0,2.0) 2.0(1.0,2.0) 0.710
Week 7 2.0(2.0,2.0) 2.0(1.0,2.0) 0.710
A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,0.0) 1.0
P-value? 0.016 1.0
Q3-8. 14 =2u|g o] He A
Week 0 2.0(2.0,2.0) 2.0(1.0,2.0) 0.710
Week 7 2.0(2.0,2.0) 2.0(1.0,2.0) 0.710
A Week 7- 0 0.0(-1.0,0.0) 1.0(0.0,0.0) 1.0
P-value? 1.0 1.0
Q3-9. 200-30071 8] A= A= A
Week 0 2.0(2.0,2.0) 2.0(2.0,2.0) 0.710
Week 7 2.0(2.0,2.0) 2.0(2.0,2.0) 1.0
A Week 7- 0 0.0(0.0,0.0) 0.0(0.0,0.0) 0.710
P-value? 0.813 1.0
Q3-10. 100" ZHE A
Week 0 2.0(2.0,2.0) 2.0(2.0,2.0) 0.710
Week 7 2.0(2.0,2.0) 2.0(2.0,2.0) 1.0
A Week 7 - 0 0.0(0.0,1.0) 0.00.0,0.0) 0.383
P-value? 0.031 1.0
Q3-11. &A 585 AY, e 2 Zolgle
A
Week 0 2.0(2.0,2.0) 2.0(2.0,2.0) 0.710
Week 7 2.0(2.0,2.0) 2.0(2.0,2.0) 1.0
A Week 7- 0 0.0(0.0,0.0) 0.00.0,0.0) 0.710
P-value? 0.313 1.0
Q4. At 45 B, At AAAHJ A W&
of Aste] oyt IdA4AHUA FFS 3= dH o
I Ze BAZE drid 2SS AAFUR
Q4-1. dojy T2 I 5oz HUE A
e 2949
Week 0 4.0(3.0,4.0) 3.0(3.0,4.0) 0.318
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Week 7 4.0(2.0,4.0) 3.0(3.0,4.0) 0.620
A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,0.0) 0.456
P-value? 0.297 0.875
Q4-2. Y3l= ARG 2 o 4& It
Week 0 4.0(2.0,4.0) 2.0(2.0,3.0) 0.318
Week 7 4.0(2.0,4.0) 3.0(2.0,4.0) 0.383
A Week 7 - 0 0.0(0.0,1.0) 0.0(-1.0,0.0) 0.259
P-value? 0.156 0.375
Q4-3. dojy g & dAZ2 FF FolA &
A= Aol AdAuh
Week 0 4.0(3.0,4.0) 4.0(2.0,4.0) 0.902
Week 7 4.0(3.0,4.0) 4.0(4.0,4.0) 0.620
A Week 7 - 0 0.0(0.0,0.0) 0.0(-2.0,0.0) 0.259
P-value? 0.5 0.250
Q4-4. Yol & dH] EF5& 3= d o
o] AR (¢ ¥ =5& doF JAh
Week 0 4.0(3.0,4.0) 2.0(2.0,3.0) 0.128
Week 7 4.0(3.0,4.0) 4.0(3.0,4.0) 0.902
A Week 7 - 0 0.0(0.0,1.0) -2.0(-2.0,0.0) 0.026
P-value? 1.0 0.125
Q5. A 45 Fdol, AAHA FAE: 7]Eo]
A FAY BAE e ) "o Aty ¥
oy} ¢AAHQ &5 sted e 22 EAVL
Aoty 25 AAJAFY 7
Q5-1 Loy & dA4AQd FFoz Hule A
He =9
Week 0 3.003.0,4.0) 3.0(2.0,4.0) 0.902
Week 7 4.0(2.0,4.0) 4.0(3.0,4.0) 0.902
A Week 7- 0 0.0(-1.0,1.0) -1.0(-1.0,-.0) 0.383
P-value? 0.078 0.625
Q5-2. ¥3t= ARG H 4o 4& .
Week 0 4.0(3.0,4.0) 3.0(2.0,4.0) 0.209
Week 7 4.0(3.0,4.0) 4.0(2.0,4.0) 1.0
A Week 7 - 0 0.000.0,0.0) 0.0(-2.0,1.0) 0.805
P-value® 0.313 0.438
Q5-3. ¥dojy g& IAZH2 FF S = o H
A2AY FoE 7oA EIo
Week 0 4.0(3.0,4.0) 3.0(2.0,4.0)
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Week 7 4.0(3.0,4.0) 4.0(3.0,4.0) 1.0
A Week 7 - 0 0.0(0.0,0.0) 0.0(-2.0,0.0) 0.383
P-value® 0.063 0.250
Q6. A 4% Fokol, FAskel AAH 1A A
e AAA BAZ sl Askel 7=, W7,
o% E: FREI YA AABF oL
= Aol AAFUA?
Week 0 0.0(0.0,1.0) 1.0(0.0,2.0) 0.383
Week 7 0.0(0.0,1.0) 0.0(0.0,1.0) 0.902
A Week 7 - 0 0.0(0.0,0.0) 0.0(0.0,1.0) 0.259
P-value? 0.031 0.5
SAIEIVESE- LI M- R L
A7
Week 0 1.0(0.0,3.0) 1.0(1.0,2.0) 0.902
Week 7 0.000.0,2.0) 1.0(0.0,2.0) 1.0
A Week 7 - 0 0.0(-01.0,0.0) 1.0(0.0,1.0) 0.165
P-value? 0.688 0.188
Q8. A 4F Bk, Aste e EF WEo)
A0 A (R wel A3t G A& mFHA)
& st H Lokt Aol AYEUA?
Week 0 0.0(0.0,1.0) 1.0(1.0,1.0) 0.209
Week 7 0.0(0.0,1.0) 0.0(0.0,1.0) 1.0
A Week 7 - 0 0.0(-1.0,0.0) 1.0(0.0,1.0) 0.011
P-value? 0.219 0.063
Q. obelel ERELS AW 4F F A} oY
A SRR, E oEA AWEAD BhE HEYY
. obelel 2 FEo hstel, Askh LAY 2
3oV e MEe GAFAAL. AW 4F
Bk, Avht AF
Q-1 A U7 FASHIL “AEU
Week 0 2.0(1.0,2.0) 2.0(2.0,3.0) 0.165
Week 7 1.0(1.0,3.0) 3.0(1.0,4.0) 0.209
A Week 7 - 0 0..0(0.0,1.0) 0.0(-1.0,1.0) 0.535
P-value? 0.879 0.813
Q9-2. AATE oFF Z2AAFUA
Week 0 3.0(3.0,4.0) 4.0(2.0,4.0) 0.902
Week 7 4.0(3.0,4.0) 4.02.0,4.0) 0.620
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A Week 7 - 0 0.0(0.0,1.0) 0.0(-1.0,0.0) 0.383
P-value? 0.031 0.750
Q9-3. Aste olFAE FAE E2H3A & + 9l
< AR 7R A=IAFUN?
Week 0 4.0(3.0,4.0) 3.02.0,4.0) 0.318
Week 7 4.0(3.0,4.0) 4.0(2.0,4.0) 0.535
A Week 7 - 0 0.0(0.0,1.0) 0.0(-1.0,0.0) 0.456
P-value? 0.031 0.5
Q9-4. HAste= AESE Hesitda 7454
7F?
Week 0 1.0(1.0,2.0) 1.0(1.0,2.0) 0.805
Week 7 1.0(1.0,2.0) 2.0(2.0,3.0) 0.073
A Week 7 - 0 0.0(0.0,1.0) -1.0(-2.0,0.0) 0.053
P-value® 0.188 0.063
Q9-5. Ast= &Eo]l dHFYUN?
Week 0 2.0(1.0,2.0) 2.0(1.0,2.0) 0.456
Week 7 2.0(1.0,3.0) 2.0(2.0,3.0) 0.318
A Week 7 - 0 0.000.0,1.0) -1.0(-1.0,0.0) 0.053
P-value? 0.250 0.125
Q9-6. #A3tE= whEol ®Wol Aty FEIAFUY
747
Week 0 4.0(3.0,4.0) 3.0(2.0,4.0) 0.383
Week 7 4.0(4.0,4.0) 4.0(3.0,4.0) 0.456
A Week 7 - 0 0.0(0.0,0.0) 0.0(-1.0,1.0) 0.620
P-value® 0.031 0.625
Q9-7. Ast= &H3 AHFYUIN?
Week 0 3.002.0,4.0) 2.0(1.0,3.0) 0.456
Week 7 4.0(1.0,4.0) 2.0(2.0,4.0) 0.902
A Week 7 - 0 0.0(-1.0,1.0) -1.0(-1.0,0.0) 0.259
P-value? 0.094 0.438
Q9-8. Ast= FEIAFTUZN?
Week 0 1.0(1.0,2.0) 2.0(1.0,2.0) 0.383
Week 7 2.0(1.0,2.0) 2.0(1.0,3.0) 0.620
A Week 7 - 0 0.0(0.0,1.0) 0.0(-1.0,0.0) 0.259
P-value? 0.188 0.625
Q9-9. Ast= IS “ZAFYUN
Week 0 2.0(1.0,2.0) 2.0(1.0,2.0) 0.805
Week 7 2.0(1.0,2.0) 2.0(2.0,2.0) 0.710
A Week 7 - 0 0.0(-1.0,1.0) -1.0(-1.0,0.0) 0.318
P-value® 0.250 0.313
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QLO. A 4F Fokel, Al AL 4G B
A Fe ANAA BAZ Aajol, Aste] A3
Bl A7 A4 WEsE ZDel dnhy A3
Aol AAFUA?

Week 0 4.002.0,4.0) 3.0(2.0,4.0) 0.383
Week 7 4.0(3.0,4.0) 3.0(3.0,4.0) 0.165
A Week 7 - 0 0.000.0,1.0) 0.000.0,1.0) 0.805
P-value? 0.063 1.0
Qll. & Z &5 tisted Azt A+ o
of a3t A il FAAL.
Qll-1. Y= o AERT A Wl Aie
A 2o
Week 0 3.0(2.0,4.0) 2.0(1.0,3.0) 0.053
Week 7 4.0(3.0,4.0) 3.02.0,3.0) 0.026
A Week 7 - 0 0.000.0,2.0) -1.0(-1.0,0.0) 0.165
P-value? 0.5 0.313
Ql1-2. Y& U7t ols o AFEWE A%t
).
Week 0 1.0(1.0,2.0) 2.0(1.0,3.0) 0.456
Week 6 1.0(1.0,2.0) 1.0(1.0,3.0) 0.710
A Week 6 - 0 0.000.0,1.0) 0.0(0.0,1.0) 0.710
P-value? 0.063 0.875
Q11-3. 7ol HA ywd Aolgta o
=3
Week 0 4.002.0,4.0) 2.0(2.0,3.0) 0.073
Week 7 3.0(3.0,4.0) 3.0(2.0,3.0) 0.259
A Week 7 - 0 0.0(1.0,0.0) 0.0(-1.0,1.0) 1.0
P-value? 0.5 0.625
Ql1-4. Yo AR e = H= Fo
Week 0 2.0(0.0,2.0) 3.0(1.0,3.0) 0.097
Week 7 2.0(1.0,3.0) 2.0(1.0,3.0) 0.902
A Week 7 - 0 1.000.0,2.0) 0.0(-1.0,2.0) 0.620
P-value? 0.031 0.0625

! Median, interquartile range (25%, 75%) in parentheses (all such values). Ql, Q2: 5-point
Likert scale, 0 (best) - 4 (worst). Q3: 3-point Likert scale, 0 (very much) - 2 (not at
all). Q4, Q5, Q9, Q10: 5-point Likert scale, 0 (always) - 4 (not at all). Q6-Q8: 5-point
Likert scale, 0 (not at all) - 4 (extremely). Ql1: 5-point Likert scale, 0 (absolutely) - 4
(not at all)

2 Within-group comparisons using Wilcoxon signed rank test.

3 Between-group comparisons using Wilcoxon rank sum test.
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4) Questionnaire for the degree of IBS symptom
‘Q2. HRAR (ZAY, W st Zole A S =7)o] o= AE=E Ay
7k, Q3. Aske viRE Tl e o= HEE WA YU7ZE” Q4 tiAR o2 AR
I S aTi] ?io}«l agrell vy RS Foka AU 7E?” Q5 Ad 109 B<t
A F& HA-AEA 7Fa FHAL. EFolA F ‘x] 1E0°] placebo

W osSE det Iy

3 25. Questionnaire for the degree of IBS symptom

1

= F¢ AA DAFNA ZHES B 99 placebo 1301] 1% uﬁgjél\—’,:_el z
[e] = S
[e)

4 HAG (&

Placebo(n=7) A (n=7) P-value®
Ql. E%o] o= Ax=2 AFYrp?
Week 0 0.0(0.0,5.0) 1.0(1.0,2.5) 0.535
Week 7 0.0(0.0,1.00 1.0(0.0,2.5) 0.318
A Week 7 - 0 0.0(-4.0,0.0) 0.0(-1.0,0.0) 1.000
P-value? 0.500 0.875
Q2. EFAT (ZAY, WstAY, xole A
2o o] o AR AU
Week 0 1.0(0.0,5.0) 2.5(0.0,4.0) 0.805
Week 7 1.0(0.0,2.5) 1.0(0.0,4.0) 1.000
A Week 7 - 0 0.0(0.0,1.0) -1.0(-2.0,0.0) 0.318
P-value? 0.875 0.625
Q3. A3ty HiwFH] td] A= A== T
=3 U 7R
Week 0 7.5(5.0,10.0) 7.592.5,9.0) 0.805
Week 7 5.0(2.0,9.00 7.5(5.0,9.0) 0.710
A Week 7 - 0 0.0(-1.0,2.5) 1.5(-2.5,2.5) 0.535
P-value? 1.000 0.578
Q4. "iAde=z, A AZFIFo] Fste
gholl Aoty 248 o s Y7p?
Week 0 5.000.0,9.0) 2.5(0.0,5.0) 0.805
Week 7 5.000.0,7.5) 1.0(0.0,4.0) 0.620
A Week 7 - 0 0.0(-1.5,0.0) -1.0(-2.5,0.0) 0456
P-value? 0.750 0.188
Qb. At 108 B¢ EFol Jdd e
HA-|YE=A ZIE FAA L.
Week 0 0.0(0.0,2.00 1.0(0.0,1.0) 0.710
Week 7 0.0(0.0,1.00 1.0(0.0,1.0) 0.710
A Week 7 - 0 0.000.0,0.0) 0.0(-1.0,1.0) 0.902
P-value? 1.000 1.000
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06, AW T EHE WY e S E e

dY7E?
Week 0 2.0(1.0,7.0) 1.0(1.0,2.0) 0.259
Week 7 1.0(1.0,4.0) 1.5(1.0,10.0) 0.620
A Week 7 - 0 -1.0(-4.5,0.5) 0.2(0.0,8.0) 0.053
P-value? 0.219 0.125

I Median, interquartile range (25%, 75%) in parentheses (all such values). Q1-Q4: Visual
analogue scale, 0 (not at all) - 10 (extremely), Q5: day, Q6: number of frequency.

2 Within-group comparisons using Wilcoxon signed rank test.

3 Between-group comparisons using Wilcoxon rank sum test.

5) Subjective global assessment of IBS symptom improvement
Placebo TI&FNA F49 sxo] HATE dige] o B2 AFS BHIoy FAHO=E

ol et = FUTHP =0.462)(3F 26).

3 26. Subjective global assessment of IBS symptom improvement

Placebo(n=7) A X (n=7) P-value®

(improved / not improved)
Week 0 0 /7 2 /5 -
Week 7 7 10 2 /5 0.462

! Between-group comparisons using Chi-square test.
6) Bristol Stool Scale
Placebo 153 &S A AFAA AF3 75 F 257} type 47F M g keH, F

OAFolA= A3 755 Abolol fFofjh Apol7h Holx] bt 27).

3 27. Bristol Stool Scale !

Placebo(n=7) A X (n=7) P-value®
Week 0 4.0(4.0,4.0) 4.0(4.0,6.0) 0.710
Week 7 4.0(4.0,4.00 4.0(4.0,5.0) 0.710
A Week 7 - 0 0.0(0.0,0.0,) 0.000.0,0.0) 0.710
P-value® 1.000 1.000

! Type 1 (Separate hard lumps, like nuts) / Type 2 (Sausage-shaped, but lumpy) / Type 3
(Like a sausage but with cracks on its surface) / Type 4 (Like a sausage or snake, smooth
and soft) /

Type 5 (Soft blobs with clear cut edges) / Type 6 (Fluffy pieces with ragged edges, a
mushy stool) / Type 7 (Watery, no solid pieces) (all such values). Median, interquartile
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range (25%, 75%) in parentheses (all such values).
2 Within-group comparisons using Wilcoxon signed rank test.
3 Between-group comparisons using Fisher’ s exact test and Wilcoxon rank sum test.

4. S A AHE AF FUH VB E W8

D & AA AFA W& Zd vAE Phylum () £4

Relative abundance

Phylum

Placebo

s

Placebo

Ilj ETC( < 1.0%)
B Actinobacteria
Verrucomicrobia
B Proteobacteria
B Bactercidates
=] Firmicutes
B Tenericutes
B Bacteriauc
1] Fuscbacteria
C] Cyanobacteria
I Chloroflexi
I Synergistetes
W Streptophyta
W ™7
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Placebo 18 FAPN|

250_06.012 ggq 0.742.01 9,01

= Firmicutes

m Bacteroidetes

® Actinobacteria
M Proteobacteria

x
o b
gal

= Verrucomicrobia
™ Tenericutes

m Chloroflexi

u Streptophyta

= Bacteria_uc

062 013001 0 0.01 286_ 1024 po1

B Fusobacteria

mTM7

I Cyanobacteria
Synergistetes

X
4%
ot

9 149, A AHZE A FAW vAdE H3E (Phylum) ¥lal

¥z 7% A4z

ot
N

OEH Y AR AH 2EY stoole AR AFH AIEZ AQFH s, 2E
oA DNAZS ®g3 = 454 Pyrosequencings o83t Ay mAdEY T4 s}
(Microbiome)E #2443t th HA Phylum(F)S £33 Ay, A0S HAHI 1F5NA
Firmicutes”7} 64.27%| 4 57.53% % 7}ZA3}9 a1, Bacteroidetes”} 28.86%%l A 38.36% % 2] 7]
sHAl WAssidch vk Z2F PAE AdFHS I2FA= Firmicutes (66.58%°14 66.33%),
Bacteroidetes (20.04%°1 4 22.1%) =5 Folvdt HsE AFS & Aok =3 FF242 9
A x F 1F BT A Actinobacteria (&7 10.06%°1 A 4.43%, FL+7 ] 6.11%°l
Al 2.86%)7F refmlstAl ZAskATE (2" 148-150).

AN

&
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ok

=h

<o}

‘%
g

d

FHE B ETENEEN

Phylum

Firmicutes(63.48% )

Bacteroldetes{27.74%)
Actinobacteria(5.97%)
Protecbacterial2.39%)

Verrucomicrobial0. 28% )

Tenericutes(0.13%)
Bacterta_ue{0.0%)
Streptophyta{0.0%)
Chiloroflexi{0.0%)
Fusobacteria{0.0%)
Cyanobacterial0.0%)
Synergistates{.0%)
TH7{0.0%)

a9 150 AX AA AF

oz

il

0t
5
2
oy
=

.in,
]

Y

‘“:ﬂ >
O; &

.0\;
VY

»
o

Phylum (&) & Species (&) &4

S AXA AFH wWE FU v E Species (F) 4
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Species

100
95
a0
g5
80
75
70
o ) |3
*E 55 I
3;, 50
._% 45 I
z
35
30 i
25
20 i i
15
10
5
] E
Placebo g igd by| Placebo
o CEE
a9 151 A mAdE F 24
W ETC( < 1.0%) ] Klebsiella pneumonias [T GOB9TTO6s
W +P003191_s FJ371683.a ] av985282_s
[ Eggerthella_uc B EuiTezess B EF404684.s
W EF401015. W EU4E2041_s B GO481189_s
W Granulicatella adiacens B Bacillus mojavensis group [ FP529054_3
[ Actinomyces odontohticus B DOT98027_s W AF371555_
I EF404530_s | EUT28T 138 W EU4T0940 3
AB234005_g_uc | EF399792_a B Anaercfilum_uc
Pazudomonas fragi ] Clostridium.gl2.uc  Bacteria_uc_s
B DOBOTES0 s B Enterococcus mundti 7] EUTE2130 s
M Ervinia_uc W Ho792114s GU324364_g_uc
W EF059428 g uc ] DODST466 s B Clostridium tertium
[l ©0904055_s I Coprococcus comes W Perasuttersllauc
EF404934_s B $P005580_s B Blautia stercons
[ Streptococcus vestibulers B Bactercides coprophilus B Atopobium vaginas
|| Bacteroides sartoni B 04649448 Clestndium_g23_ue
B HO7aB6BI s ] HO7 16614 8 [ EU7T8152 8

Phylum(&)& E43%

A o7 Ay mAdE

a9 152, AW v = T 824

A vigo®, AdAA A nAdE ExE Selsta, FAA
WskE 9s) 7] flskd A v =e] Species w4 TSI
1+

dA Aol 1,00001F o)/de] vAE Species7t EAEES &dskdal (¥ 151, 152), &<
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AA A A 2FH A F 2FY AU v E Species FAAHIE B3 T Placebo
59 AS ZFLAAE AAST] A HH Foll Fond +F9 Species W3S gQlst
71 o8t (29 153). I8y FHAAE AHAT IFoNA= AdHsH] A vlasfA
Prevotella copri, EU462041_s, Eubacterium rectale, DQ796897_s, DQ793299_s, Bacteroides
vulgatus, Bacteroides coprocola 5©°] 2l vstAl F718FH AL, Collinsella aerofaciens 5©°]
oJmetA 4TS AT F AT (2F 154).
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Heat map|Cwdle)

Pl g o i w0 8%

Lacnbe i salivariug

LM 8

mkdes pledeius

Prevotella oopet

BT restik

Fascaibactorius praunsiboi

Bacieniies copreons

Bifidabaeternim desscake

Ansermiipo Badnn

Eschirc i oodi grose

Crdimsella serofackens

EF0%081_a

Ceabgter pucTmatiphibs

Baciembies wilgebs

bQI2S86E

Fubarterm kil reme

GOBIa0I3 s

FI36554T &

Eubacterizm hali

FusClleniactsr eccharvirans

Lachnidgsr slaaf_uc_i

Bifdchactienum adolpscantis

13 153. Placebo 1

L ]
[ ]
43 844 3
Placebo
F EF ZAA AHE A% A v E HE) (Species) Hl
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Afriatipes hidrul . - . & ] [ ] -
-
HIJTREALT & - L] ® % .

HARGDIDOGG4T_a i)
= EIRETT
Hezommiem wdgatus

At fopmcala . . . L]

Cahmrda prmracens
LR . . .
By crous fenes

Eachrmgir sonsn_Lic, 8

AU HAESY] 5 Ul*ﬁ%—% Zte] balance’} wl-$- Fa8std], B A3 A¥, ALFE O

3} B2y So] A& Ao 7 ¢ Eubacteriium rectaleo] a9+ 711 A3
3 F7hs &<l ?-J T AL, S8 EES FAeA Fol AEHE FshriH)S)
2+ Y+ (sulfate-reducing)Q! collinsella aerofaciens”} &9t 71X AFH o o8] a4
ol &
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Ay AAE FFsk & o), & A AHH AT BUs ALY ThsAEE #Y &
T AT aHY AA A A3 A

~A 34 %347 -

O~

2 AL 87 5% nARAolZ nuke fE&= C57BL/6 w28 ol &dte, AdEZ
=3, FAAA L AFS7h Holad, AdRS vAs 4T BEFO2A, HRH
g FHAT. AAF Aol L(FFE, Leamd AT o] &
Adz==2 s=AdANITe FRen, Aded
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o
32

=
5

Jat

S
iy 2
BN
=y
=
@
=
o,
L)
filo
<
32
o
i)
O
o]

5(—}
T owk Solsol

e

&
K
Do
o
e
o
S
S
3
Q.
~
7q
m
2
Sy

D AF W3 Fo]
AT (Lean)e] 3¢ 24 Z}ol 7} Y= el

A Aol 294 IAFHAoH FHAUEER Belv EFLAA FAE IAPside W =4

x
i}
N
St
2
=
P‘E
3
__>i“,
o
o
>
(]
oQ

o
ox
Lo
__>tl_‘.,
of

o} oA 4.9g, 6.0g ZH7+e] AfolE KT
EF=A 0¥ Aes=7(250mg/kg)e 1.60] 2olE BP o,
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Body weight change
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Body Weight(g)
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# A #H ok
# o W sk Gk &
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L ok

FTER T
= T

Time (weeks)

a9 155, AFWsk
(* vs. DIO & ** vs. AAT)

Body weight
rate of increase (%)

= —{— Lean

=

“; —&— DIO Control
o e —

o] —O—2& &L
3 B~
J —— 2F JAH
;% - FEEFL
@ —— U HEH
®

o

Time (days)

1% 156. AT W=

2) HolAdA e ¥

DIO =4dthzwol dBT 3.6g oldel 2olidd FejolA Aol AFHem 29U3F
FddzE BEHAAE FAE JPsAe W A e ngTolA AF el 3.1-3.2g9 A
FE7E BREAH, AddE FAAA AedleEdolMes I 30-31gem B
HAGY. ol ATsrheUn AU ET vl AHAGEIE ol Hols Aow AFHQ
o FadxEs TEHXA L AET FEAARL diHlE Aol BolA &+ AHeld (1d
157)
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AN &% oJzdo s,
o

2 Hol AREAL ASOAE HAD, oUAAE A Aor AfrHn (1

ol W, e

158).

Wieight gain(gHay) / Food intake (g/day)

4) B71FAL Wt

el 71Eol

Food Consumption

i

Food intake (g/day)
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Time (days)

19 157. Aol

A

g Iz

g ol
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HolEgE A

A

food efficiency ratio (FER)

Lean [HEZFE M= N=s A= O=s
zFE A i |

1% 158, AolE & W3l
(* vs. AAT ** ys. DIO thzT # vs. DIO)

Aol ngom FAH fo14 %
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o7 v FHATHIE 159. A34E F HIvtd #HE A9 (Subcutaneous, Peritoneal,

Mesentric, Epididymal) =& FfolA F4 A= AolE EHAY. 53]  Subcutaneous,

Epididymal fat #9olAe TEHEE 953 T4, A" A2 BAgHY. Fa47] 5

Liver, Heart &A% 2o]E HJA=dH o= HIHEY T

24?_1 HtS 738 oA BEE o oA Fo420 JA] 8%5S BAFEE 35
dddolx= s 2o (71" 160).

Heart

- » 7 mE T 5 i
e - SR W
Hw o w X
Cardiac Hypertrophy Renal Hypertraphy
1
_ | Jl
E 27
. |
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3 -l
: |
(1 nd
BT = .;.‘: R

- T E _' - ..._-_
2 b == - ) -

9 159 T8 A W
(* vs. B ** vs. DIO s+ # vs. DIO)
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a3 160. B9 A Hs)
(* vs. AT ** vs. DIO &+ # vs. DIO)
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ALT AST

%.I’J* d:.f BE LgE 113; .EH
i='=: N TEoLT
LDL.C
'l
- - ' I as
| WE Q2 MBS 3pg NeS Ibs
T.CHO 16
-
I | -
T Mgk Igs sk 'ﬁ.'.' 42 a2 FETEETTY x::h ELTN

13 161, Ays}ekx st
(* vs. AT ** vs. DIO &+ # vs. DIO)

6) =sn A
Z8 z7e HEE stain o|v]At obzl1dd] UEhiUT AAHow dgo] furd
;ﬂ—g-i EoﬂX]Uq }\]—Cﬂﬂi o]fﬂ- 7]]7\3&]0%;(]‘— 7‘]_Q‘§ Eo:];‘(_h;]. (:}_]F,]j 162, 163).
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BEEYK D5E UK A5 E UK 158

a9 162, 3k =He] =HetA wst
Liver tissue / H&E stain (x100)

gAUA K5

% 163, AxA e 25t W)
Adipo tissue(epididymal fat) / H&E stain (x200)

U AR FEE 434 2EH= AL 55

A

!

1) mRNA 3 g@¥d 2R nA = X F2EY &5 53

ROO°, NO, Oy, ONOO & -#4tsli= generatorQl AAPH, SNP, pyrogallol, SIN-1& Z}7} A
gt AlEZ AEE L NO A AAEES AHEJYS v a7 U FEAAE ol &
skl SIN-1& A2ldk & NO 44 #d e 25 dAY Id Fde AVEgti(d
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164).

Normal  Control SK AK Normal Control SK AK

a9 164. LLC-PK el 4] INOS, COX-2¢] mRNA % ©hulz a3 oy

iNOS

SIN-12 A& controlZoll A iINOSS} COX-2¢] Wae] Zrlshs Fde Yelon, BF
At FAAAE AT Lol mRNA 3 S de) Bdo] Fadsts e UErHTH
3] FAAA Aol FEAA AT RTE INOS9E COX-29] #HdE t axxo= 7+

D AXY £HAY B

B Apoas Amese] ddwde] A W3 celle o gato] Azel A stA
watsl Ag A sEd 2o o wdh BAoA Aze FHe 1A A=} uAE &I
Aol & 4w Rt}

D AEEd wglo tigt Al &% dF &3

WI-38 cello] thst HaAE X9 Az 8 AFEHRE AHE7] 93] young,
middle age®] WI-38 cell& AF-&3te] AJ7to] Ao mE Ayejstd wslol thgh 1% 9 Al
X o9 dAxans AHEUT (& 28). Young age groupolAl PDL 262] A7} middle
age PDLE] 7]=Rl 425 dolA PDL 517FA] M =HAoH, o] T &47 X+ normald 3}
2 PDLSI 51744 A&z o= wjekE Rt =3 Middle age groupel 7-$-+= PDL 420l A]
A Zbste] @A PDL 49744 #ij o] MPHUoy BE oA XfolE HolA gttt

¥ 28, QAT AT o) GFS nAE 57 23

Life span
Group
Young age PDL Middle age PDL
Normal 26 — 51 42 — 49
CK 26 — 49 42 — 49
SK 26 — 50 42 — 49
CPK 26 — 50 42 — 49
AK 26 — 51 42 — 49
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(2) 4t5td e i3 AE 9 7 &2

WI-38 cell2 young, middle age-groupl. & w0 zZ+z+e] groupdl H,0,E A gl sle] 4ks}h
2 2E# 2o o3 AE =35 fFEE D MEY FHS SATOEA, X AR A
8 A% a3E HAESYY. Young, middle agedll A H.0.5 A Elste] %735 #
=% WI-38 celle] oish X9 AlX 3 AFAaHRE A R™, WA PDLo] 2690 young
age celle] ¢ H,O.% )3t & MEL3ZE °|oH PDL 2894 © o] MERIL 3}
A ¢kal, AMESE AS 0T 4 A ¥k, HO0,E AHE g & AAE AHEste d&%
o2 wjgdt TelA= PDL 34 o] %13 212‘31, FAAA e dAHAAE A7 o
o]+ PDL 38% 49 = stol i th. =3k, PDLo] 4291 middle age-group
o] cell& HOnRF AElslS W MEL3SE QI PDL 42014 © o] ol F7t=A &
+ W, HO. & A 23 § X ANEE Aste AKHoE Yk & thxael s
PDL 43 o]4o 2 Z7lsle Aoz yElgton, young age groupd mh7EA| 2 e ik7]
A ¢} kX 7F PDL 44714 748 28 ME7F AEste As 0T 5 Ao (& 29).

m i

orl

® 20 AAT} HO,2 Q% A5H £42 we Axel Fye] Y nAE T 24
Life span
Group
Young age PDL Middle age PDL

Normal 26 — 51 42 — 49

H,0, treated control 26 — 28 42 — 42

CK 26 — 36 42 — 43

SK 26 — 34 42 — 43

CPK 26 — 38 42 — 44

AK 26 — 38 42 — 44

2) MRNA 2 @93 o] MXE PN F2EY T 374

WI-38 Azl H:0.5 Aeste] 27|=dE F53 & (PSOF FLAA S} AALAE
500 pg/mL AZetRE W] A5A4 AAS mRNA 2 o Iy RS Blas] Btth
PSC ¢ 74-¢ H,0,9 A& <13ke] INOSeF COX-29] &&o] ZF71et= $AS YeRd dE
A xFEAA e} FAAAE A 7+ FoFH o= INOSe COX- 2«] o] HasteE A
S AT = UG 53] COX-22] 7% mRNA9H @z wtd mFox &d7dxel &
#7} normalit FFOE LIS TAATE AL T )\)\/\)\q (13 165).
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Normal Normal

- T W -

cox:2 — cox2 £ m b? .

19 165.WI-38¢l 4] INOS, COX-2¢] mRNA 9 g by 4

g}, Cellular systemo|A X FE2E2 ANAFAE s 55 &34

D H,Oz0l dist X F2ES JAAE e &3
A %%594 C6 glial cellol Al Ho0p0 o8] F5% s »~Ef 2 g3 s &3
gk Ayeltt (29 166). ME =L normalio] 100%E 7|Eo2 & u H0,E
131?‘{ controli ol A& 54.1%2] AE AEES UERdo] A4 ME7}F AkstE ~Eg 20
oFt E4E e AL AL F AT mE2AAYG FAAA ARE AT oAM=
controlt o} E& A AESES HPYoH 1000 pg/mL sEoAE EEHX Aol
66.8%, FAAA Aol 72.8%2 ME AEEES UHEHHO ZEAARG FAAATE Al
I BR5aN7t 5% Ae G0 F AN ‘:P

DCFDA assayE &3 ROS oAl &35 &A% A3 (29 167914 Control* A&
=7 AZFRE normalwtel HlE| 168 o] l:s ROS7} AAE AL AT + YA,
A Zko] A upztel uwhet 13% ROS Aol Frhete &3S veklth 18y &334
1000 pg/mL) A2 A 0AZF =3 ARE controlol ®ls] 1.38 A%E S ROS A
AFE B, 60% 5 9] H3lE A HES o ROS F7Fe] WstFo] o4vtst AS
g = AT 6ofa 71202 controlte 100%=Z 3te] ARE vlws] BYL u,
normal® 9] 7 71.4%<] ROS A4S Yeld, FEAAE et 2 744%= LA
A Aol ROS 445 aapz oz A% 4% gl = AAH

_ll}l'

o,

ot

100 -
EG il
)
= 60
=
3
2
2 a0 1
3
20
0
Normal Control
100pg/mL 7 250pg/mL  W500pg/mL M 2000 pg/ml
18 166. C6 cellol A HyOq0 thsh Ax] FEE2] AXE B
s a3y
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Time (min)

1% 167. C6 celloll Al HoOq0l thieh ek A] &= ROS A4 A &3

2) ABol U 7R FEEL ANAAE RS &5

C6 glial celloll Alzheimer’s disease®] F2 3 YJdoz AHZ ARl et EA 2
Ao NE B3 a5 Aynrgitg (19 168). ABS A €l3 controle] A$ AlE
AEEC] 43.7%2 Faste S AT 5 ATh oo dis| AA AEE FEEE A
g 7o A AE L] v EHOE FUste S UEHINL, RFZRAE
1000 pg/mLE A3 o] A% 62.9%° AE AHEEES Yehd o, FAAAE 500
gmLE A2 FolA 62.7%2 FFAXE 1000 pg/mL A 2eRe wel 2 Ax =

AR =3 FAAAE 1000 pg/mL RS wWe

Lr
Slmsi'
)
T

&< YeUE e &<
76.0%2] AEX AE=E&S

O% 160% FAUA F2E (1000 ug/mL)e] ROS oA Zos olmy] 98 C6 glial
cell& o] &3t DCFDA assayg A3gt ZAzolt}. Controlt2 Alzko] Auvhgdel] wet
normals#oll HI3| ROS A o] F713t9al, o] T3] ABE A3 48z e 27t &
LRSS ¢ F AT 602ES 71F0 2 controlit S 100%E 39S o) &947A F&
55 Ag3 A7 normalt# FAEE =F BLT%WOE F4AX FE2E AT (84.2%)9
ROS o] dAHE A& ST &+ AU

100

cell viability (4)

20 -

Normal Control 5K AR

100 pg/mL 250 pg/mlL 500 pg/mL M 1000 pg/mL

2% 168. C6 celloll Al ARl thalk X 259 ME HE a3
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Fluoresence intensity (Counts)
\
Fluorescence intensity (%)

Time (min)

1% 169. C6 celloll Al ABell tigk A F5E9 ROS A4 oA &3t
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ToE in V1V0°ﬂ A FAAX FEEC AAFTH HA = FFS AHE

Z A Fo 2 AASIY o™ (normal, control, 100, 200), normalolE 3ol A £ 535
A drE T8, UHA Al Tolle ABsss TASIATE ApE A2 F
7% 2-39 A & & normalJJr control ol & &8, UHA Addxde FIIA
ES =¥ 100 mg/kg, 200 mg/kgS 25 B¢k JUEAE AANEPT A 237
¢ AFs AR, B AUFA 1Fdo] He AXFHe dsHdP (A
T-maze, Morris water maze A3)S 53] mouses] FFHI}E AT

B AR o
ot my o > rlo ri

N

;

r'O
)

D AF A Fo|

A A ERE A @7 AFY mstEs ST G 30). AFUIEet A
AN A Fo] &3] TUISALH o 3 FYF WIE Holx gttt E 17Y
A & 2948 2 ARE Hol| FUT AHAE E AP AR FEHZ ASo]

2

AsH oz F7kete P Uyt
¥ 30. @77 F)ke] Al Wzt
Body weight (g)
Group

0 week 1 week 2 week 3 week 4 week

Normal 254 £ 16 275 £ 1.7 296 + 1.8 324 £ 20 334 + 23
Control 256 = 1.2 284 £ 1.1 301 £ 1.3 33.1 £ 1.6 341 = 1.6
100 25.7 + 1.0 283 + 1.1 299 + 14 34.0 £ 25 342 £ 26

200 258 £ 1.1 289 + 20 300 + 24 343 + 33 35.0 + 4.1

2) YFAFE T AATY & &%
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D EAJA 24¥E& B3 &4 IATY F¥ 2

ABel 9ot FEH ¥ &4 Bl 23730 FdAA FEES AUHFAT T SA4UA
AES FaA 71ES] EAVE AR EARE vHHAE o AEE EAC dE] 24 A=
7} A A= FgstEA #Qls] ®otth (I 170). Controli#e] 7 --ol= ARl 23t 7]
o EFo=E 8 &Y =AY MER EAE AAS= HlIEo] 52.29 09} A479% = A8t
A detves AEe Bt 28y ¥ &4
St H]%O] 61.1%%2 =& AS AT & AN, A FE2ES OE]?E 100, 200—?

59.4%, 61.9%E MZE BAlol HE FE WEs 2 AL FAY F UL
Ag

S

mold object ew ohject
70 - 5 3
. i I 1
[=1= B
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i T
-~ 40
E
£
L1
8
=
E 20
[=]
19
a %
Mormal Contral 100 200
AR

2% 170, A 1A Ashgle] wEg ws 53

2 T-maze 4¥< 5 I AN &4 &3
o

T O o] 7198 4 AF g 37)4E SHsk=

A T-maze HPS T3 A4FS It 2R A4S A= HES s
A3}, normaliS 55.7%% 3L, controliS 48.2% 2 UERGTH WA &% FEES T
gk 1007 2002 ZH2F 56.0%, 53.8%%2 =2 FUJATHES UEU= AS AT 5+
ATk (2" 17D, EAJNATHANA YdEbd A mpirtA 2 FAAXE FAT FoA F
e JAASE T8 9A MAEE Ae A 5 ddT
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Wold route ) new route
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sormal Lontrol 100 200

ot
ot
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I3 171. T-mazes %

() Morris water maze 438-& F3 &3t AA 59 F¥ &3

ol Al FAM T 719y T AFHEG F U FEol w2 79¥e 279
T VR ARE T YA FE2E0] qEH 719 nAe dFES FAds AT

1% 172+ Morris water maze A3 &<t mice’t EF o =2t AlgHe] WHs}Fo0]
S UER Zlolth. &9 7|3te] Agel met E=viel =t Alzte] EolE e &<l
& = ARARE, ABE F7 controlit & E=dthel] =Edh= AR WE Ao Fo] JHA
AL e AAT F A9l W FAAA FEEe FAD 1002 200 M= vhA
s =2 Al7te] 60 =4 At T 20x AE v 22 £ e oz 3elFo
normal# frARSHAl =3t =& Azto] ZHAsteE AL #FT 5 ATk 53] B AF
A3 1apd=o] AAE EEAX S} wstS W FAAA FoALe] EIUE o} The
AlZko]l Fal e e A & AUNT

To.00
[l
i 000
E L0
i
i 30.00
B
E == N g
30,00
1 @ Coaten
e 100 ()
10,00 —— 200K
oo 4 + £
Pramary e o v gy o rhaany Primary e on ned ey tmrtany Pramary e oo ndnny tertany Probe feut
DAY 1 DAY 2 DAY 3 DAY &

9 172. Water maze test 7]3F 59 miceo] =3t =& A|7F W3} F0]
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10~20% W o] wE AlZto] =dtiE Z Zolrkes Z o g wFojHol (1Y 174, +5%5Y

2 A ZHz] 2ol 2 =3t Frolrle Alzke] Aelr} v Zlo] ofyzt 710401] oz =

g 2z she AYS AT F AT oY A3 ARE T Y AA FF

o] QXY &4l dig BRaadrt da 53 FAAAY FoAVF 2EAAEY A

ko) 53 71 gl a7t e A2 AFREo] X

4) ¥ =29 A4S A &34

53] ¥ A2 A AR T3 4hstEY] 42 BESAWAE 9 catecholamines 3 RF
o] W& whH catalase ¥ glutathione peroxidase 5 Al U d4ksl 7|HdEe Ao &
2o Hlgl Yol FHow AAALETL A EAS AUH olE st ¥ AEE
Bt wsloll Fog A4S Gt wEbA ARkl ol e A A4St gk &

FAAY HzagxnE FAHSAT HolAY AN aHE AHEH MDA FH
controli* 55.1 nmol/mg protein©] ¢! 3 normali™-2 45.8 nmol/mg protein® ARy TUSE
A-AF}LIE7E ¥ Hol AAES & F AMT 1003 200l A= ZkzE 37.7 nmol/mg
protein, 37.0 nmol/mg protein®] FX& &2l & 4 AP, AE FATd A= normald i

@ A5 el AH. o3 Axg & u FFA = ARyl tHste] Hel A A
Apikste] R aart les g & AT (2F 175.

N
—_

2 175, ¥ 249 AARas oA &} =4

- 178 -



4. 743

7 A%H A7 717
O ATHMASE 7))

e | avem sews | A4404 71;:1;1/ A | A
T
13 13
SR 2 0 5 33
2ZAAE | sE): 8, KSCL 5)| (291 4, 2 9)

<1 AHE>

-AF+=5- (SCIE): 5, KSCI: 2)

o Kun-Young Park, Ji-Kang Jeong, Young-Eun Lee, James W. Daily 1. 2014.
Health benefits of Kimchi (Korean fermented vegetables) as a probiotic food. J
Med Food (SCD. 17: 6-20.

o Guk Heui Jo, Gi-Young Kim, Wun-Jae Kim, Kun-Young Park and Yung Hyun
Choi. Sulforaphane induces apoptosis in T24 human urinary bladder cancer cells
through a reactive oxygen species-mediated mitochondrial pathway: The
involvement of endoplasmic reticulum stress and the Nrf2 signaling pathway.
International Journal of Oncology (20143 10€ &3t oAA)

o Bohkyung Kim, Jia-Le Song, Jae-Hyun Ju, Soon-Ah Kang, and Kun-Young Park.
Anticancer Effects of Kimchi at Different Fermentation Time and Ingredients on
Human HT-29 Colon Cancer Cells. Food Sci. Biotechnol (SCD). A A}z

o Cui Meizi, Hee-Young Kim, Ji-Kang Jeong, Ji-Hee Hwang, Byung-hee Ryu,
Jung-Ho Choi and Kun-Young Park. Anti-Obesity Effects of Kimchi Inoculated
with Leuconostoc mesenteroides as a Starter in C57BL/6J Mice Fed High-Fat
Diet. Food Sci. Biotechnol (SCD. A A%

o Jeong JW, Jo GH, Kim GY, Kim J, Suh H, Ryu CH, Kim WJ, Park KY and Choi
YH. Anti-inflammatory Effects of 3-(4 " -hydroxyl-3 " ,5’
-dimethoxyphenyDpropionic acid, an Active Component of Korean Cabbage
Kimchi, in Lipopolysaccharide-Stimulated BV2 Microglia. / Med Food *) A&

o HFd, ol7ky, BAF, AXA, Y. 2014. A Y A5 TFHE 2HE
o Az A wiFe FHEA wlal. J Korean Soc Food Sci Nutr (KSCI). 43:
1036-1041.

o &AY, AAF, E53, Y. 2014. A wiF} a7 A BEo| w A
= 9. J Korean Soc Food Sci Nutr (KSCD. 43: 1081-1087.
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St - (29 2, 2 6)

O

Kun-Young Park, Yeon-Ju Bong and Hee-Young Kim. Fermentation Properties
and Increased Health Functionality of Kimchi by Kimchi Lactic Acid Bacteria
Starters. Experimental Biology 2014. (2014. 04. 26~30, San Diego, USA)
Z727F¢]: Kun-Young Park. Health Benefits of Kimchi (Korean Fermented
Vegetables) as a Probiotic Food. ¥&-f4t#%3] 2014d% W3] (2014. 7. 17~18,
YR 3| ZA kA
Hee-Young Kim, Jia-Le Song, Ji-Young Lee and Kun-Young Park.. /n wvitro
Antioxidative and Anticancer Effects of Isorhamnetin, the Flavonoid Detected
from Kimchi. 2013 KFN International Symposium and Annual Meeting (2013. 11.
13~15, 33)
Yeon-Ju Bong and Kun-Young Park. Fermentation Properties and Increased
Health Functionality of Kimchi by Kimchi Lactic Acid Bacteria Starters. 2013
KFEN International Symposium and Annual Meeting (2013. 11. 13~15, %)
AAZ, &AY, AT, o183, £53], HAQF. AR Fd dao ddnjF
FdA47F vAl= &3 2013 KFN International Symposium and Annual Meeting
(2013. 11. 13~15, &)
HeF8, A48, A9, 279 THRE DUt Az AA9 FHAEALHL 7]
5. 2013 KFN International Symposium and Annual Meeting (2013. 11. 13~15,
35
Cheol Park, Guk Heui Jo, Jin-Woo Jeong, Gi-Young Kim, Jin-Woo Kim, Hong
Suk Juh, Chung Ho Ryu, Wun-Jae Kim, Kun Young Park and Yung Hyun Choi
7Antiinflammatory Effects of 3-(4 " -hydroxyl-3 " ,5 "’
-dimethoxyphenyDpropionic acid, an Active Component of Korean Cabbage
Kimchi, in Lipopolysaccharide-Stimulated BV2 Microglia. 2014 Spring Conference
of the Korean Society for Gerontology and the 13th Korea-Japan Gerontologist
Joint Meeting, A& F7Pd el A (2014.06.19.-21)
Ethanol Extract of Zanthoxylum schinifolium Induce Apoptosis through the
Inactivation of PI3K/Akt pathway in 5637 Bladder Carcinoma Cells. 2014d% 3%+
TS AS5E AHrlEs 9 FATgeEus], 74 st ol=3u
(2014.08.28.-29) 3 oA,

E3- (24 D)
ot BAF, AAZ, 4G, Y5E, HAvlo|A, o7ty AFE ZEtE FF
9 ool olg@ AAE EsE IS4 BENFY A=Y (FAUE

O

10-2014-0011377)
BAY, A, AN, AvlolA, o7ty AWPL ol & AYMF 2 1 F
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