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SUMMARY

1. Title

Food development using Ogaza extract and research for anti—cancer activities from
Ogaza extract

2. Contents and extent

O Establishing the base technology for the new material commercialization of the
Ogaza extract with from that the Ogaza(Acanthopanax sessiliflorus) will be
established optimum extraction conditions of useful materials using RSM(reaponse
surface methodology) and be fixed up powder conditions for storing stabilization
of the extract

O Search and choice of applicable Ogaza extracts's food through preliminary
experiment, development of various food that has it's own functionality and
taste, color, flavor through establishment of recipe

O Investigating mechanisms of anticancer activity and chemopreventive effect of
Ogaza including carcinogen induced cancer cell proliferation, invasion, and
migration based on the effect of antioxidant, anti—inflammation, and regulation of

gap junctional communication

3. Results and discussion

O The Ogaza(Acanthopanax sessiliflorus) was extracted with 80% methanol, and we
identified sesamin, hyperoside, isochiisanoside, unknown peak by LC/MS analysis
from the extract. An optimal extract conditions of the Ogaza by RSM/(response
surface methodology) were established extract temperature 52C, extract time 7.7
hour. And water volume for extract was fixed by 7.5 times of Ogaza weight. The
Ogaza extract was powdered by freeze drying and spray drying process for
increasement of storing stabilization and convenience in packaging/distribution of
the Ogaza liquid.

O The result showed that color and taste of Ogaza soy sauce fermented and aged at
salinity 26~28 during 30 days is the most excellent. And that the value of
commodities 1s the most excellent when the Ogaza starch syrup is mixed with
2% ogaza extract. By mixing water and Ogaza extract(20:1), and sweetening with
sucrose at 20 brix, and processing of alcoholic fermentation during 5 days at 25C,
prior to sterilization, and then processing of acetic acid fermentation during 10
days at 27°C until the total acidity 45, finally, Ogaza vinegar was developed. And
the result showed that the sensory test of sterilized vinegar beverage processed
acetic acid fermentation until the total acidity 25 is the most excellent.

O The total phelic content of Acanthopanax sessiliflorus is 18.3 mg gallic acid

_5_



equivalents/g GAE. The extract of Acanthopanax sessiliflorus at 500, 1000, 2,000,
4,000 ug/ml has 34.0, 73.0, 194.3, 339.7 wg/ml Vit. C equivalents, respectively.
When we compared to hyperoside and sesamin with Vit. C, there isn't significant
antioxidant effect. The result showed that Acanthopanax sessiliflorus, sesamin, and
hyperoside didn't inhibit LPS—induced NO production. Hyperoside and sesamin at
80 uM inhibited IL—6 production by 20—30%. Although hyperoside exerted
protective effect on HsO:—induced inhibition of GJIC (gap—junction intercellular
communication) in WB—F344 rat liver epithelial cells as determined by the
scrape—loading/dye transfer assay, while Acanthopanax sessiliflorus and sesamin
didn't affect inhibition of GJIC. Hyperoside also inhibited UVB—induced AP-—-1
promoter activity in JB6 P+ cells.

O The gelatin zymography result showed that hyperoside didn't exert inhibitory effect
on MMP—-2, 9 activity. Since multiple lines of study reported that MMP—2, 9 is
critical marker of invasion and migration of cancer cells, we altered study plan
toward examining the effect of hyeroside on UVB-—induced signaling pathway
related to carcinogenesis. AP—1 luciferase assay result showed that hyperoisde (20,
40, and 80 uM) significantly inhibited UVB—induced AP—1 transactivation by 20 *
4.1, 23 £ 3.1, and 39 £ 1.4 %, respectively (p<0.05 and 0.01) compared with the
UVB—only treated group in JB6 P+ cells. Hyperoside inhibits UVB—induced p9ORSK,
but didn't affect phosphorylation of ERK, p38, JNK, and Akt. Hyperoside didn't
affect UVB—induced phosphorylation of ERK. An m witro ERK kinase data
indicated that hyperoside (20, 40, and 80 uM) significantly inhibited ERK kinase
activity by 26 * 9.2, 24 £ 12.9, and 40 * 13.9, respectively (p<0.05 and 0.01)
compared with non—treated group in JB6 P+ cells. The western blot assay results
showed that hyperoside inhibited UVB-—induced phosphorylation of CREB and
STAT3 in JB6P+ cells.
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Fig. 3. Identifical analysis of Ogaza extract by LC/MS/MS
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RS Soto] 2 25 2 5 AR HUE JAlsk=S QAT (Table 1)

Table 1. Coded levels for independent variables used in developing experimental data

Coded Coded level
Variables AxY
Xi -2 -1 0 1 2
Extraction Time(hr) X1 2 4 6 8 10 2
Extraction Temp.(C) X2 20 30 40 50 60 10

YThe increment of the experimental factor values corresponding to one unit of the coded

variable

Table 2. Response of dependent variables to the extraction conditions by central

composite design

Exp. Coded variables” orocess, Brix  Turbidity  Insoluble
No. X, X, X, X, (%) (NTU) Mat.(%)
11 1 8 50 5.3 415 6.84
21 -1 8 30 48 44.9 6.57
5 -1 1 4 50 5.1 44.0 6.78
T 4 30 4.2 56.5 5.68
5 0 0 6 40 4.7 35.3 6.87
6 0 0 6 40 48 35.1 6.87
7 2 0 10 40 5.1 46.8 7.60
8 -2 0 2 40 3.7 39.0 6.46
9 0 2 60 5.6 56.5 7.41
0 0 -2 6 20 46 447 6.37

D 2. X, @ Extraction Time(hr), X, : Extraction Temp.(C)

— TAFEAE A W} =FH A3 (Table 2)5 SAS TR0 R 74710] FHMS
e 2 234

= [}
gatel BARNL Al W mPo AP D FIH BAS AAFL W
5)



Table 3. Values of regression coefficients calculated for the brix

Inde.pendelr)lt Coefficient Standard {—value Significance
variables error level (p)
Constant 4.80714 0.10112 47.539 < 0.001
X1 0.34641 0.05640 6.142 < 0.01
X;® -0.12619 0.05539 —2.278 < 0.1
Xy 0.32717 0.05640 5.801 < 0.01
X, 0.10714 0.05539 1.934
X1Xo —0.13333 0.11280 —1.182
R 0.9574
F—statistic 17.9800
P—value 0.0076

Y X, : Extraction Time(hr), X, : Extraction Temp.(C)

Table 4. Values of regression coefficients calculated for the Turbidity

Independent .. Standard Significance
variables” Coefficient error t—value level (p)
Constant 38.3857 5.0303 7.651 < 0.01
X1 0.1443 2.8058 0.051
Xy 2.0190 2.7552 0.733
Xy 0.7409 2.8058 0.264
Xy* 4.5857 2.7552 1.664
X1Xz 3.0333 5.6116 0.541
R’ 0.4398
F—statistic 0.6282
P—value 0.6920

DX, : Extraction Time(hr), X; : Extraction Temp.(C)
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Table 5. Values of regression coefficients calculated for the Insoluble materials

Inde.pendelr)lt Coefficient Standard {—value Significance
variables error level (p)
Constant 6.61429 0.20743 31.887 < 0.001
X1 0.31081 0.11570 2.686 < 0.1
X;® 0.09595 0.11361 0.845
X 0.33198 0.11570 2.869 < 0.01
Xy’ 0.04929 0.11361 0.434
X1Xs —0.27667 0.23140 —1.196
R 0.8148
F—statistic 3.5190
P—value 0.1233

DX, @ Extraction Time(hr), X, : Extraction Temp.(C)

— F ol ik 3724

Brix = 4.80714 + 0.314641<Time — 0.12619xTime” + 0.32717XTemp.,
o= Fekglom, o] w R*=0.95740]3L, A2 0.007622 99% FwolA AAHEAoH, E
To] 34 R*=0.43980]1L, oA 0.6920 % wrewmE o A U fFolAL V)T 2=

54 %3] Aztstn AYPL T ekgkrh

— I ol gk 34>

Insoluble material = 6.61429 + 0.31081XTime + 0.33198XTemp.
© 7 o] uwj R?=0.81480°]aL, F A 0.123302 AukAQ §9)4F 5% HYE HojuA vt A
A w2l 10% FFolA A HoluA &= o= st 3 < A

FEA @ dl A& e sgit
— 78 9k W HAH @S fete] @R 9 ud g dig = Ak
FELESY] HAE A v Y EE gdstglow(Fig. 3, 4), HAA &4 4
I} FE A E FEF 2R HuUgh FodA J4ES YERda Qo] v vhg 74
2 ou7t glo} /I HAAFES Gl 2o FEEY 9EE 2 138 E FHE
sl &7 s oY HAHAA ASAE F AT oA vlud A 1% vk
Ao HAWA LA YEFHATE.(Table 6)

- A FEEFH 212 G FE A FE2RE 520, FEARY 1A R AA S
o (T B uPL FF ad), o "o kA tid ==& vES T

7.58] ST}
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Fig. 4. Response surface on the brix of extraction time versus extraction temperature

U= HM: Insoluble

Fig. 5. Response surface on the insoluble materials of extraction time versus extraction

temperature
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Table 6. Critical values from the response surface based on the coded data

Dependent variable yields
of Brix

Independent variables

Variables”

uncoded predicted result

coded

1.3725 6.86
5.61 5.65
51.96

1.7321

Xy

Xy

Dependent variable yields of
insoluble materials

Independent variables

Variables”

uncoded predicted result

coded

1.7321 8.66
7.73 7.66
51.96

1.7321

Xy

Xo

: Extraction Temp.(C)

: Extraction Time(hr), X»

1)X1
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Fig. 6. Changes in moisture contents of the Ogaza extract during hot—air drying. @: 6
0C, H: 50C, Aa: 40TC.

Table 7. The final moisture contents of the Ogaza extract by hot—air drying conditions

Drying temp(TC) 40T 50T 60T
Drying time(Hr) 48 42 30
Moisture content(%) 26.59 22.43 18.25

— AEFFEgHoR g gk dx WUl AR WHS HJ831e] QA FEAE
AZSAY. FE2NS —77C9 deep freezerdl A 1A17F &< H5 543 AFd5A4Ax
714l =

XA AZxsEE T olwe A8 &%= 38C, A%7] chamber
qom, Az AZEE 244k FAAZRS 2R &5
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o QA & e Bus 24 2 ¥3 71T W Y

o BHAZ dextring 20% H7}ate] spray drying HHS
shel Az/pushe 3ol erbtel F4 st oAl % ALg RIS meF A
Aol FejHel Ax WHow B, o] we] Spray drying 7S Table 8
ER At

il

Table 8. Spray drying conditions of the Ogaza extract

Air inlet Air outlet Chamber Feeding Atomizer rotation
temp.(C) temp.(C) temp.(C) rate(ml/min) speed (rpm)
180~185 85~88 110~115 100~150 18,00~20,000
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FAeH(Fig. 1).

S

300] =

o 9% 15

off w5

i=]
e

AtH(Fig. 2).

Fig. 1. Process for mixing soy sauce with Ogaza extract

Fig. 2. Aging process of soy sauce made from Ogaza extract
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7 B Az
(1) F=9 FYv)&d & EQAZAY @ =9 100555 2711 =59 2, 3,
4,5,6,7, 8,9, 10 TFFE 247 FYsto] 1021 wwkgh & Ao A 3091t B
A3FAH(Fig. 3, 4).
Fig. 3. Process for mixing starch syrup with Ogaza extract
Fig. 4. Aging process of starch syrup made from Ogaza extract
(2) BFewe] B BAARAY: B 10052 074 F29 43NE 4
F @3, 40, 50, 60, 80, 100, 120C9] £x& 1587 749} = 71ehsEAA AL

Z
2}
oA 3043t B tH(Fig. 5, 6).
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Fig. 6. Vacuum evaporation of starch syrup made from Ogaza extract

th oA} A2 A x
(1) = A 2 wjdx=d #38A1%
— "4 1L9| yeast extract 5.0g, peptone 3.0g, mannitol 25g< Z+Z} Yar,
pH 6.00% A3t} oeddzs 23tslo] a1 S5%(0, 1, 2, 3, 4, 5, 6%)=
ZAdsta, 7rtEd e $, AT AT N (acetobacter aceti, (Pasteur)
3.1 7l

Beijerinck) 10mlE HFEstal &% 26~28CE FA|shdA AbA T 2 wvksk

UH(Fig. 7, 8). Wid Fx9) ImlH & FHsto] dAvjd oz A4

=
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Fig. 8. Proliferation of acetobacter
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Fig. 11. Soy sauce from Ogaza extract and fermented soybean powder
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e nme A% e s Faelst LA 1 olf osAEA A
2 A EAYSE ato] 40~50TC 9] ko X i ALY o=z 3t
g g3 100~120C% SHA7 AGTe] 4% sHehe $yd B I
ol B Bole] Aol AL We e weld esAREAS o 8d &
A Azt 60~80CE At BHAAL W AP WHEd, A, @ A6 Ton

(Fig. 13, 14).

Fig. 14. Starch syrup from Ogaza extracts

th 7FA} A A ZAE

- Tx A8 2 ujgx Zﬂ T Ao = HtS 1L o) yeast extract 5.0g, peptone

3. Og, mannitol 25g< 717} Wil pH 6.00.2 AT F qdAdFS T3l dme
&0, 1, 2, 3, 4, 5, 6%)= =AstaL, ZItddAL §, SR Al

(acetobacter aceti, (Pasteur) Beijerinck) 10m1~§— HAEstal 2% 26~28CTE 4

AA A T B wRETH(Table 1), L 5 wjd Fx9 InlH g FHste] A
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Table. 2. pH and total acidities of Acetic acid fermentation extracts

AH T

pH pH

A

pH pH

A

3.67 3.94 3.67

4.88 3.60

4.06 3.48 3.76 3.73 3.76

3.40 9.28 3.43 10.61

3.49

8.02 3.53 7.07 3.53 6.93

3.35 12.80 3.39 13.52

3.36

9.97 3.47 9.41 3.44 9.55

3.28 15.61 3.36 15.80

3.34

11.86 3.41 10.39 3.41 11.29

3.24 20.06 3.33 19.05

3.32

15.14 3.36 11.48 3.39 15.26

3.19 24.86 3.29 21.11 3.2

6 16.74 3.32 13.71 3.31 19.32

3.15 27.36 3.27 22.95

3.22

18.22 3.23 17.40 3.25 22.66

3.10 30.87 3.24 24.10 3.1

9 20.83 3.19 20.65 3.19 25.18

3.03 34.80 3.17 27.80 3.1

3 23.64 3.14 23.39 3.12 30.16

3.01 38.81 3.11 30.36 3.1

1 26.00 3.10 26.45 3.06 34.90

2.96 40.67 3.06 34.62

3.07

27.00 3.07 28.98 3.02 37.22

vkg 2 3.03

36.74 3.04

28.11 3.05 32.66 3.01 38.05

3.00

38.54 3.02

30.63 3.03 35.41 2.99 39.87

2.98 40.46

3.00

31.97 3.01 37.35 2.97 41.69

a5 A

2.99

33.16 2.99 39.60 a=x

2.96

34.55 2.92 41.77

2.93

35.69 WaEFA

2.90

39.65

2.88

40.46

a5 A

extract(0.01%)
extract(0.05%)
extract(0.10%)
extract(0.01%)
extract(0.01%)
extract(0.01%)

LR T o O 1
{¢ FOI' oy
NN N AN AN X

ol ol

e

5ml (dextrose W #])
5ml (dextrose HJA])
5ml (dextrose HiA|)
5ml (EFAFZ-E Rl A])
5ml (EFAFZ-E R A])
5ml (§HAkZ45ul <))

+ 4+ + + + +
BN BN BN B B B
2 12 e 12 12 2

ofN ofN ol ofl ol ol

A xM
7} 719

Aae 4
04’ ‘04

date], 1

]}l_
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Table. 3. Sensory test of vinegars made from Ogaza wine
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Fig. 15. Color tone of vinegar made from Ogaza extracts
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Fig. 16. Vinegar made from Ogaza extracts
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Table. 4. pH and total acidities of vinegar beverages from acetic acid fermen—

tation extracts
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_»ZMO VI
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Table. 5. Sensory test of vinegar beverages from Ogaza extracts
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A3 A (AZREARA) ¢ eobake] Gk, el /AL 7% B

1. @7YA9] jn vitro 348, 95 B AED AEsdE 24 e
7h A
(1) A=dZF 54
Folin's method : A&l Folin—Ciocalteu's phenol reagentE % 7}3F & A&
o] A 37 WXL F, o] 7)o E3bE Na2C03 &S 71 & oA 37C
7 HES ol o 9] A Kglal & A=ol S FHEle] 725nmel A <

“ O y - o
FREE Ao, (+)—gallic acidE FFEAR gt 28 24T & &
T A

(2) A8t B4 A
— ABTS assay: ABTSel| tigt dA 3ol5& 543+ Kim's methodE O]%
u

\i

3= 102 ABTS 20 mgd PBSOl o] whE ABTS g ofe] el A
2ol ] plS Uy 5327 AEAZ T 305 EoF w3 & 734 anJW =4

wo) WaE F4T.

— DPPH assay: DPPHoﬂ EHﬁ]— X%X]— = -i—;g 6‘]‘}:‘ Blios's method& O]%
3= 7102 DPPH 20 mgS ehanolo]l o] gh= DPPH &9lo] ofe] Hxwo] A
589 1l ¥ 527 APAL F 208 FF YA F 517 el 53

_EL
& Olf

=
1o o

T,
oty
(il
_l])l‘
oX 01
o

NO assay: LPSo 23] &Adstd 2 A xEo A AA S+ nitric oxide(NO)el
ek Al5e] A astE dotR s 21 0% Griess assayE ©]-&3to] 543

A=A cytokine TE oA =A: LPSo| o&] A3t th A M LA YA s
A=A cytokine®l TNF—a, IL—6 S th3t Asiax= ELISA o =w =
5t

(4) A¥7F AR AL (Gap junctional intercellular communication, GJIC)&] A &=
3| &k 28T E AT
— GJIC assay: Scrape Loading/ Dye Transfer (SL/DT) assay’} ©]-&%+=4)

A 2 AT A AA WA Fast dEFZ IS gt ks g4 A
25 TA AT T METF 90%°]d AAFAHS W lucifer yellow GAAS o]
&3] GJICe] 3I|EH=XE FFor 3Ilsk= Scrape Loading/ Dye

Transfer (SL/DT) WS o]&3}.



L AEA

— 7t i EYEls AR v 2 AR EAE3 80% methanol FEEAA
sesamin, hyperoside, isochiisanoside®} V|54 peak”’} HAE=EATE o] & Ao A

= = X1

+ sesamin¥ hyperosideE X173} Q7}AF =%, sesamin, hyperoside] &4+s}
A W AELF AT G 24 GAS G

(1) kst 2454
(O Total phenolic phytochemical contents assay
- 7 FEEC] FHe TS 4% A9 1g 3 18.3mgel FEts=
gallic acid®} &Lt dl= =S YER AT

O ABTS radical scavenging activity

— 972} F=E,, sesamin, hyperoside® 2,2—azinobis(3—ethylbenzothiazoline—
6—sulfonic acid) (ABTS)-radical 27 &4& 5433t} Ogaza extract
500, 1000, 2,000, 4,000 pg/ml 2}z 34.0, 73.0, 194.3, 339.7 pg/ml o a3
st vitamin C¢ wdF s g3E dEdo (Fig. 1). %3
Hyperoside®] 3&4ksl @so] Adldoe=z =A Yelston, sesamind
hyperoside ZFZF2 100 pMol A 4.303} 0.58 pg/mlel 3 @3+ vitamin C2}
sdst kst a3E YERd AT (Fig. 2).

339.7

194.3

Antioxidant activity
VCEAC(ug/ml)
= N
o (=]
o (=]

100 73.0

50
0_-..

1000 2000 4000

Ogaza extract (ug/ml)

Fig. 1. Total antioxidant activity of Ogaza extract.
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- m hyperoside

sesamin

4.30

3

2 C 121

1 j 59 58 59 60

0 1 1 1 J

100 150 200 (M)

+ w [+ )] ~! oo L]
T

Antioxidant activity
VCEAC{ug/ml)

Fig. 2. Total antioxidant activities of sesamin and hyperoside.

O DPPH radical scavenging activity

— Q7HA} FEE, sesamin hyperoside? 1,1—diphenyl—2—picrylhydrazyl

(DPPH) —radical A~7 &4& A8t} Vitamin CoF Ml
hyperoside= 0.73w]9] 4kst 5ol &S g 33 oH,
As

£} sesamine Aoz dikslso] "ol

08 0.73
&
sz
5E o6 |
T O
o
=S 04
20
>
<

02

0.03 0.04
0 I e . N
vit C ogaza extract hyperoside sesamin

gkl &ksltt (Fig. 3).

Fig. 3. Free—radical scavenging activities of Ogaza extract, hyperoside and sesamin.
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(2) F4% 24

[elm =]

Ay

g

O Nitric oxide A 24
— LPSoll o&) &Astd A EoNH A 3= nitric oxide (NO)ol| thdk
ANEEY Aalayts Griess assays ©|&3to] SAsIAY. QA F5+,
sesamin ¥ hyperoside:= A2 &% EFo|A LPSo 9ls] A4EH NOE o
Alste &= Holx] Ztt (Fig. 4).

Nitrite production

LPS (2 pg/ml) - + + + + + + + + + + +
Ogaza (ug/ml) - - 250 500 1000 2000
Sesamin (UM) - - - - - - 20 40 80

Hyperoside (uM) - - - - - - - - - 20 40 80

Fig. 4. Effects of phenolics in Ogaza extract, hyperoside and sesamin on LPS—induced
NO production in RAWZ264.7 cells

A
IL-6%°l thet Asj&E ELISA WHe= A 74 =82
AFEA TNF—ad AL oFstA A 3G A5 sesamin?} hyperoside
= TNF—a®] 74 A a35 BolA &gttt (Fig. 5). &%, o7k =
&, sesamin, hyperoside 27 [L—69 S LgZoA °F 20-30% 7=
o]

&

Al st 3eS WErAY (Fig. 6).
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TNF-a production
{ng/ml)

LPS (2 ug/iml) - + + + + + + + + + + +
Ogaza(pg/ml) - - 250 500 1000 2000 - -

Sesamin (pM) - - - - - - 20 40 80 - - -
Hyperoside (M) - - - - - - - - - 20 40 80

Fig. 5. Effects of phenolics in Ogaza extract, hyperoside and sesamin on LPS—induced
TNF—a production in RAW264.7 cells

120

100 |

IL-6 production
(%)

LPS (2 pg/ml) - + + + + + + + + + + +
Ogaza (ug/mi) - - 250 500 1000 2000

Sesamin (uM) - - - - - - 20 40 80
Hyperoside (UM) - - - - - - - - - 20 40 80

Fig. 6. Effects of phenolics in Ogaza extract, hyperoside and sesamin on LPS—induced
IL—6 production in RAW264.7 cells

7}AF &5, sesamin % hyperoside] A|¥EIF AF A

Hyperosider= #AFsEAo] o8] AAE AET AsHdLdS &
olEH O IEIE aNE Ao, 27 55 ¥ sesamine 3%
w2395 HolA| &t (Fig. 7). stdke] g Q7Ex} FE%E, sesamin,
hyperoside®] 484 3 Hss A3 Aol
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Relative cell to cell communication
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[
o

0

H,0, (100pM) - + + + + + + + + +
Ogazaextract (ug/ml) - - 250 500 1000 2000 - - - -
Sesamin (uM) - - - - - - 40 80 - )
Hyperoside (uM) ~ ) - - - - - - 40 80

250 500 1000 2000
+ + + +
Sesamin (uM) - - 40 80
Hyperoside (pM) - - - . 40 80

H,0, 100uM - + + + + +

Fig. 7. Effects of Ogaza extract, hyperoside and sesamin on HsOs—induced GJIC inhibition

Ogaza extract (pg/ml)
H,0, 100pM

(4) F7+A T
O COX—2 (cyclooxygenase—2) promoter activity
— EA2 d5Hd AxEE ZF &2 cyclooxygenase—29] promoter 24
AA a5 A5 L7 F5E&, sesamin, hyperoside 257 F% 9

£ 0% COX-2 promoter activityES A3t &35 YeEFATH Fig. 8).
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Hyperoside (uM) - - - - - - - - - 20 40 80

Fig. 8. Effect of Ogaza extract, hyperoside and sesamin on UVB—induced COX—2

transactivation

ZymographyZ ©]838 MMPEA =4 : AEZE 24 A7+ w%st 3 PBS=
AUl serum free media® 48 A|7Fgor wjeksl=u), ol E3E WA}
© ARE A Adete] wjdet s dS ok A& (vision, DN-5500)
3lod A= (Beckman, DU650)3F & Z=29] total proteing 0.1% gelatin®] X3
¥ 10% SDS—PAGE gelol #7195 3. gel> 2.5% triton X—1002.2 Al W A
oJWiaL, 40 mM Tris, 200 mM NaCl, 10 mM CaCly, €918 ¥ar 37°Coll A 18
et ke ¥ 0.1% Coomassie brilliant blue® @A3tH A4 wjH
F2A 0l gelatino] walE FE2 DA MER e

fl

rlo L
—1L~

(2) Western blot assay

— AoFS A g JB6 P+ cell& RIPA bufer (150 mM NaCl, 0.5% Triton X—
100, 50 mM Tris—HCI, pH 7.4, 25 mM NaF, 20 mM EGTA, 1 mM DTT, 1
mM Na3VO04, protease inhibitor cocktail)® 0ColA 2087t lysis A7 &
15,000 rpmellA 151 Al ste] Aeds FHF. dMd IFS BCA
reagent® F%E 3 F, 30 g 12.5% SDS—PAGEcIA A719%5 5. AMA
gelS PVDF membrane (Gelman Sciences)oltranferdt § 5% fat—free dry
milk—PBST (PBS, 0.1% Tween—20)% blocking AlF. 3% fat—free dry
milk—PBSel] anti—Poly(ADP—ribose) polymerase, caspase—3, Bcl2 primary
antibody (Transduction Laboratories KY)ZE overnight® & &o|i, PBSTE

o5 5537t 33 washing 3+ ¥ horseradish peroxidase conjugated—secondary
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antibody = 3% fat—free dry milk—PBSel] €Yo 1A]7F5<ot 2l v} PBSTEN
o2 583t 33 washingdl. ©]%enhanced chemoluminescence (ECL) reagent
(Amersham Pharmacia Biotech., Arlington Heights, IL, USA)E A}-&3}e] 1%
7 WES3 H x—ray ZE w=EFA17.

— Mitogen Activated Protein Kinase (MAPK) &43} =%: MCF10A—-ras cell
of TPAE A 44t F didS dojill o, p38 MAP Kinase, ERK1,2
223 JNK1,20] gk antibody e} &3t defoll M 2Ql antibodyE ©]-&3}
o] MAPK &4 3}= Western blotE T3 &<1E.

(3) AP-1 Z2RH A{Ed 54

AP—1 luciferase plasmid’} E#=# A% JB6 P+ cellE 3 & 5% FBS/
MEM #j#Je] 8 x 103¢] AF=7} H%=5 s 96 well platedl] vjFateh. Al
7F 80—90% %= A=A 0.1% FBS/MEM HjA] &2 24A)7F <t starvation $+t}.
A2 ZALF 1A Aol hyperosded %% (20, 40, 80 uM) = A&l slaL 643+
ok vkt 3 lysis buffer (0.1 M NaP (pH 7.8), 1% Triton X—100, 1 mM
dithiothereitol (DTT), 2 mM EDTA)= lysis $tth+ luminometer(Luminoskan
Ascent; Thermo Electron, Helsinki, Finland)® luciferase®] 48 =743k},

A4

oF Hojo] 8 x4 ghw 27 matrix metalloproteinases (MMPs) 2] &Ad o
v %= 71Ae] @52 ©AE}al invasion assay®} migration assayE &3 27FA}
o] A& % ol nA= ayE GA5 oY, gelatin zymography A7+ A3 &
7HAE FEEo] MMP-2, 99 &4 S AAletA] Yot 235 L3l MMPse= $HAl
Yo Af % olwxy Ay T3 g4hw EA ARl dAHE HolE JAFE
A ARE dstr] 9 A HA 124 "ol & & At shARE 2k S
=E°] MMP-2, 99| &< AAletA Xal7] wEel, o7k =80 dAEY A
o|F JAsI= AR UdA e thE HAFS JAFoEZN St avS H
o] =A ATt wEbA, ¢hd o]l O]ﬂgl e 85 B8] s & A AT
£ Fa 54T v A= 27k @R S Sl hyperosideZl ARQ]A ZARe
oz FrH&E AsdE AA nA = a5s F7HSE Ysilt

(1) MMP-2, 9 &4 97 8% 54
O Gelatin zymography

rob

— MMP—-2 9& gelatinase® A E2] 53 #olo o] T3 IS
M =

o geld ok webd, ek SR

o2
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gelatin®] 3 H =5 43I gelatin zymography assays &3 &<l
1t} Gelatin zymography 1743 27F2F F&E 10, 100, 1000 pg/ml
ol Al MMP-2, 99| &5 JA|stA] sttt

ol
Pﬂ ¥2 mlo

MMP-9 — IS

MMP-2 —»

Ogaza extract (ug/ml) - 10 100 1000

Fig. 9. The effect of Ogaza extract on MMP—2, 9 activity in CT—26 murine colorectal
cancer cells

(2) F7Fd

A FEEol MMP-2, 99 @48 2484 Rt 4348 Edz, o7t

=ol YAEe] Hdolg dAlshs 71HE Sl el #ejsts adt

E»l”%q APATE Fdtol 7HA J

_4WWﬂﬂ COX~— Liiimﬂéhﬁiiﬂﬁgixﬁﬂ
1

"“E]

) A Al o8l s
Rk #E AzAd AAE 2deh= 71*“’ Tl 4 Y BT HoleA
g sh3l Tt

H OHgy

Fig. 10. The structure of hyperoside (quercetin—3—0—galactoside)
O AP-1 =2 XRE @A 94 a%

— AP-1 luciferase Z&t~v) =7} 494w JB6 P+ mouse skin epithelial cell
S ol gslo] &M FAb] fa] FEEHE AP-19 ZERE 4
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hyperoside7} 7] x| &= &S luciferase assaysS =3 elstdct Ao H %
Aboll o3 EAdstE AP-19] X2 ¥ EA o] hyperoside 20, 40, 80 uM ©
A R gEHoE AAES st (Fig. 11).

=%

]

o
1

ok

=
o o
(=] [=)

Relative AP-1 activity
(% of UVB-irradiated control)
o
(=]

40

20

0
UVEB (0.05 Jicm2) -+ o+ 4+ o+
Hyperoside (uM) - - 20 40 80

Fig. 11. Effects of hyperoside on UVB—induced AP—1 transactivation in JB6 P+ cells

A

UVB (0.05 Jicm?) - + + + +
Hyperoside (uM) - - 20 40 80
p-CREB

CREE |l b oo o .o

UVB (0.05Jicm?) - + + + #
Hyperoside (uM) - - 20 40 80
p-STAT3 - .

STATS [ W W

Fig. 12. Effects of hyperoside on UVB—induced phosphorylations of CREB and STAT3
in JB6 P+ cells
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O AAFQIA}F CREB (cAMP response element binding) 2} STAT3 (signal trans—
ducer and activator of transcriptio 3) & <l4ks} A &%
— Hyperoside?} AAFIAFO1 CREB9F STAT39] <Qlakslel mxle= 3=
western blot assayS &3 <13}t Hyperoside’} CREBS} STAT39]
Q1Ak3tE 20, 40, 80 uMelA Fx= EH oz A5 (Fig. 12).

A

UVB (0.05 Jiem?) -  + +* +
Hyperoside (uM) - - 20 40 B0
p-ERK e

ERK | s e S e

p-p90RSK — e .

PIORSK | oo v w— — —

UVB (0.05Jlcm?) - + + + +
Hyperoside (uM) - - 20 40 80
p-Akt
Akt
p-p70S6K -
P7056K | gy WD SED = ——

C

UVE (0.05 Jiem?) - + + o+ +
Hyperoside (uM) - - 20 40 80
p-p38 - — —

p-JNK

JNK | = e e o g—
e e S S —

Fig. 13. Effects of hyperoside on UVB—induced activations of signal transduction
pathways in JB6 P+ cells
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O Mitogen—activated protein kinases (MAPKs) ¢14F3} oA &
— HyperosideZ7} AP—1 &4 9] A9 xdolxz 4z MAPKS«] QAksL =
ZH3= A% S HoloA ofF-E western blot assayE &3 &<l }%ﬂr
Hyperoside”} ERKS] 3l 2 A 2121 p9otke] 91218lE 40, 80 uMolA =
oEH o7 JAES o, thE MAPK family ¢ JNK, p38 I} Akt/p7OS6K
pathway &+ 9Ast= 237 11t (Fig. 13).

O ERK(extracellular signal—regulated kinase) @A A &%
— pYORSKe| <IitstE sk A9l &4l ERKO &4dd wA =
hyperoside®] &%<S ERK kinase assayS Z3l] 321399 t}l. Hyperoside”}
20, 40, 80 uMollA &= oEH o2 ERKS &4S& A4 3t (Fig. 14)

> 120

=

13] 100

]

@

@ 5 80

£ 5

; = 60
=

o=

w 40

w

=

= 20

T

14 0

Hyperoside (pM) - 20 40 80

Fig. 14. Effect of hyperoside on ERK activity
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