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(preventive food and improvement of articulatory health and
hypersensitive immune responses) using Stewartia koreana
extract
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SUMMARY

. Title

R&D Project for development of functional food (preventive food and improvement of

articulatory health and hypersensitive immune responses) using Stewartia koreana extract

II. Abstract
1. Valuation of Technology

Total Revenue 4,264.87 hundred million Won(Total 11 year)
Discount Rate 18.15 %
Technology Factor | 19.53 %

Valuation Business Value : 6,144 million Won
Result

Technology

Technology Value : 1,199.9 million Won

2. Index ingredient establishment of korean mountain camellia leaf extract.

- Korean mountain camellia leaf extract and Quercetin, myricetin, kaempferol standard for
HPLC analysis. The result Korean mountain camellia leaf extract matching the retention
time of the compound Quercetin, myricetin, kaempferol were identified.

- Myricetin and kaempferol amount contained in a small amount of extract. However, the
amount of Quercetin contained in the extract of many index ingredient was deemed

possible.

3. Activity of the relevant Korean mountain camellia leaf extract of the joints and atopy.

- Korean mountain camellia leaf extract reduced the expression of inflammatory cytokines.
In addition, the extent of bone loss in experimental osteoporosis related decreased. Degree
of bone regeneration in osteoarthritis increased.

- Korean mountain camellia leaf extract is eased the chemicals(DNCB)-induced atopic

eczema symptoms in animal models. Serum IgE levels were decreased.

4. R&D project planning on based on the results of consulting.
- Promote R&D commercialization(Estimated study period : 3 years).
- Project : Development of functional food (preventive food and improvement of articulatory

health and hypersensitive immune responses) using Stewartia koreana extract
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H 2000 143595 rEAY AA 7154 A FAI G 2008 2,697 & Al
e 5 AFA AGAE At o, 20149 kel= 397395 AES 4 & Ao
2 AWEA A, A 7% o) RS AFsta e AR FAEEATSAE
3] 3}
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Al ®E | 1330 | 1435 | 1541 | 1668 | 1,818 | 1967 | 2134 | 2308 | 2499 | 2498 | 3,973

g AE 87 | 79 73 | 83 | 86 | 86 | 85 | 81 8.4 80 | 473

=4 : LGAAIAT-4(2011)

O Fule AANFHE AGE AT 8UZ AW 274% FhkE AFAE Holw UL
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el % Aele 12368291 9o 20104 vlul (126719191 ] 28.2% F7HE Ao
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2009 9.598 |19.885 9.184 19.293 ans 592
2010 10,671 25.361 10.211 24.994 450 367
2011 13,682 40,258 13. 126 39.611 556" 647
('—'_'1' Ef:‘o’) 28.2 58.7 28.5 58.5 21.0 76.3

O 201199 A" AA7|TAEF Z718L 2004 ~ 201199 AHAHAE274%)3 H|<=3t +=F
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T THol 7hed BEES AFAAESoRE HASH] 98 #fE i 9lE Quercetin, myricetin,
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kaempferol, ampelopsin
Al HPLC 45 &3l &lstit.

U e AR F 100 S ¥ F 100CoA] 4A17F FE3 F2ES v41%
A 55 MeOHd 100mg/mle] sE2 %21 ¥ 0.2um Syringe filter= o] #}3}o] AM§-3}% a1,
¥ 32 Quercetin(sigma 95%), myricetin(sigma 96%), kaempferol(sigma 90%), ampelopsin

= MeOH9| 0.lmg/ml *¢ 3 0.2um Syringe filter® o] 3}&}o] A}-&3}3]t}.

rob

HPLC 4 =1

HPLC agilent 1200

Detector UV detector

Wavelength. 254nm

Column shiseidoC18UG120, 4.6*250mm 5um

Mobile Phase Time (min) B0+ 2% Acetic acid in B (%) : MeOH
0 80 20
20 40 60
25 0 100
30 0 100
35 80 20

Flow rate 1.0mL/min

Injection volume 10ul

Temperature 30°C
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Foloj Al XA FoZ ALEEt7]odl = AEetA ZAT Quercetine FEEo| drE ol @
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Hexane fr.
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5670

EA fr.

Residue fr.

AUR 9 AdeEFEE JdYolAHOE E335S Silca gel column chromatography

(CHCIzMeOH=100:0 — 0:100)2 2 A&te] 3gE 1S 94& F 'H 2 PC NMR, LC/MS&Z
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313 E 1S 'H (18 62 BC(2¥d 7) NMR spectrum, LC/MS 221 A3 Quercetin
Aol el o] wAgYUYF ¢ FEE AFAAELS Quercetin®e® AASATHZH 17).

3I3HE 1 (Quercetin)

Yellow powder, LC-MS (negative) : 301.4 [M-H] -

'H (CDsOD. 700MHz), § 6.1(1H, d, /-1.4Hz, H-6), 6.4(1H, S, H-8), 6.9(1H, d, /=8.4Hz, H-
57), 76(1H, dd, /=9.8, 1.4Hz, H-6 "), 7.75(1H, d, J=1.4Hz, H-2 ")

BC (CDsOD. 176MHz), § 92.9(C-8), 97.8(C-6), 103.1(C-10), 114.5(C-2 "), 114.8(C-5"),
120.2(C-6 "), 1227(C-1"), 135.8(C-3), 144.8(C-3 "), 1465(2C-2), 147.3(C-4 "), 156(C-9),
161.1(C-5), 164(C-7), 175.92(C-4)

OH O

29 17. Quercetin -3 2
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G474 WHel RT-PCREN 4% 42 Real-time PCRWH S o] &3] 954 Al 27

AlEe] FFAntS 3] st ELISA kits &&3dto] 1 &

Spinasterol-Gic (uM)(SKE)

- 0 125 25 5 10
LPS - + + + + +

9 20. LPS® 4%¥ TNF-q, IL-1B, TL-62] A8 &3}

AS4 Aol E7FQl TNF-a, IL-1B8, IL-67} RAW264.7 cellel LPSE A3t A& A2

=

o] F7F oy, =2 F-FEE Spinasterol-Gle(SKE) & 39S v sroEH o=z
o] FHastAvH (1 20).
A 3 B 2 C s
E 15 g1 z 2:
= 1
£ 10 £ 10 2
4 =3 © 10
w A =
E s 2 s s
0 0
LPS + + + o+ + LPS - + + + + + LPS - + + + + +
0 0 125 25 5 10 1] 0 1.25 25 5 10 0 0 1.25 25 5 10
Spinasterol-Glc (UM)}(SKE) Spinasterol-Gic (uM)(SKE) Spinasterol-Glc (LM)(SKE)

a9 21 LPSE F =% Alo]E7}el o] A& &z}

RAWI164.7 cellolA LPS® Az = =olxl TNF-a, IL-18, IL-69 %o w7t
Spinasterol-Glc(SKE)¢] H7l=2 s oEH o2 FAasAn

(b WAAZA A BH HFEE AFRA KA WA WA= 4G 24

d% #A# E49 INOSY COX-2 T waAaE gestr] st A & o
%

H 2] AR
W o g vl sttt the o2 Western blot S o] 8319

St R
Be B4 W wd ANE FAsm gud 2@ P vasy



A LPS - + + + + +
SKE 0 0 125 25 50 100 (ug/ml)

COX-2
= —————
B
LPS - + + + + +
SKE 0 0 12.5 25 50 100 (ng/ml)
‘ i I | COX-2

“ e e G w— p-actin

a9 22, LPSE FE% INOS, COX-2 mRNA<S} protein levels®] # &l &3}

RT-PCRS A}43lo] RAW?264.7 Al o] LPSE A 2ldt4< w iNOS, COX-2¢] o] =
7FE AL w55 E Spinasterol-GIc(SKE)9] sREo&EA o g2 wrdo]l A UrH1d
22A). ®3 130 kDa®l iNOS®] 72 kDa®] COX-2 wule] <ko] LPSe| 98] Z7}slar, o
g 7k SKEOl ojsf s v (19 22B).
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Z =3l mRNAZ
HdS FASAY. o=z Alxd 9gt Mx 2 2 g ay ks 2o Ak QU
2237] 98] Western blotting @ Confocal microscopeE £3te] 224189t
- -+ SKE - + SKE
0O 5 15 30 0 5 15 30 (min) 0 1 3 61224 1 3 6 12 24 (h)
P-IkB | — — e —_— — BRNEEY — = SRR — —— |
KD — e - —— —-— B-actin [ ——————l
_ — + SKE
= 600 0 1 2 1 2 (day)
%; igg c-Fos — -
8 B-actin A
= 300
= 200 = = SIKE
E oo e |_I_| 0 05 3 6 10 05 3 6 10 (h)
& c-Fos .
RANKL — — - * . B-actin s e e o o> o = -— -
SKE — + = +
a9 23 =4S FEE9 NF-kB/c-Fos A5 dE 7]de g 24
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At EZLQle] o3 fEH+= IKK complex®] 14tstE Ad et 3& &<l aF%li, RANKL
of 9&te] §=%i= NFATc1¥ c-Fos9 transcription factore] @HdS A& = AS st
ATH " 23).

Control

LPS+PBS

LPS+SKE

9 24 LPS = = &4 BdoM e =AU 529 BT 24

K

=A4UE FEE Add OFdAe o E49 AR dixdd Blste] dAEA A
al

S A FH Fd F AATHIY 24),

(vh) =74us FE2E] d2AE 23 oA 5 AT

np9-2 A2 HE FFAEE flushingdte] 93l Ficoll gradient centrifugation® = 4]
2gste] dA;AZLE FHee] 1X10° cells/wellZ 30 ng/ml M-CSF2} 100 ng/ml RANKL<
Aeletal 5AZE wigete] xAERS F3HE FEST. FEAE Estel dE B AES
ZEZAE & stromal celldt ZFAE(IFZAE AFHE )9 39l (coculture) A]2=Elo
A Akl =AU o FEES Sl Adsta FAHe FAEe] 5 TRAP 94
5 SRt
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0 20(gm

B & 40
Z
< a0
< 2
’_
& 10
B3
i s o w
SKE(ug/ml)
a9 25 =AUFFEEY] FulgedA T Axe E3telA
dE Al ko] gk Hrh AdS T F(coculture) AlZ=EOlA Al ko] wmzbupR <
ZZE2S Zuddd Aty FAHE gZAYe FE dM T =4 3 Ay Az B
32 FEsA As e AL FAsAuh 20ug/mle FEAME 80%4EE A st AL

Control 1 ) 5

o T—— 2o(p§/r;;|)

B

Q200 06

=150 ISP

& gE04

<100 85

[ 2202

=50 2%

o 0 < §

R T — 151020
SKE (ug/ml) SKE(ug/ml)

a9 260 =4UE FEE9] soluble RANKLO 98] 2% BMMse Zx% &4 oA
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(vh) FAEdd G BHdo] Fagk Asdd Y AL

dS T guE Ao Fosita ded AsdY QA S g R HAYH= AT
A AAE 24 stz olv] 7|E dA7AEe A7 23dE Edz 24 3 BY 9% =
EHAE2 dd FEAE St AEUAAA dF RSl mE 95 #d A= Tl
FTOg A4S o By k. wepaA ]Sl dE 3 xR AlsdYE AAQ NF-«x
B pathway't JAK/STAT pathways= X3 o 717 21& dAg o] Qliksl 2 =
d ARZ B4 o8] 7FA AlEAY protein kinases?] A& A, <= EW AG490,
LY2940025 % 2 A5 A inhibitors A 3to] Algol o3& Qlitstel whuld By <ol

G WA =AE B

iy

7500+ SKE (ug/ml)
P o o 12.6 25 50 100 NFxB NF-IL-6
LPS * - + + + + + + +
- S000 Comp. - - - - 100X 100X
=
2500
- e 3
]
pPGL3-B - - + - - - & T
PGL3-NFxB - + - * + -+ * +
LPS - -+ o+ o+ o+
SKE (ug/mil) 1] (0] 0 12.5 25 50 100
LPS - + + + + +
SKE ] o 12.5 25 50 100 (gimi)
— . wd Bl | 5o
e P B . ' I . l
LPS - + + + + +
SKE o o 12.5 25 50 100 (egimi)
i_ ;. » pES
S — W D B W— PCNA
Oy 27, 27U FEE NF-kB @dAFA#Le] AAF A& &4
1204 20001
A. B.
1500 h
Q - .
o 20 o 2
£5 -5
™~ B - o~ S 1000-
5 % 89
) / =
(3] ] 3 7
30+ Z 500+ %
7 7
7 7
0- olhg 0- = .
THF-ao + IFN'V + o+ + + + + + + + + THF-a + |FN_\'||' + + o+ o+ o+ o+ o+ o+ o+ o+ +
AGA30(20uM) = =& = = = = = = & = AGA30{20uM) = & = = om BOE =& = =
AGAS0{100ul) + AGA30(100ul) +
MTA(100ulM) * MTA(100ulM) * =
SB203580(10ulM) + - SB203580(10ull) + - -
Bay11-7082 + Bay11-7082 A
c-Raf-1 inhibitor a= c-Raf-1 inhibitor 2
PD98059 = 2y = PD98059 +
D-Glcf{20ull) * SP600125 *
S5-Glc{20ul) + D-Glc{20ul) + -
SGle{20ubly - - . . = = o= = +
Oy 28 =7y FEEC 93 CCL17 9 CCL22 Hdof| #ojst= 71d A+
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A A 4 HIol AeE $E 2dS Osteoblast Defected (OD) EEolr E A
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deoR B4 SFES 5 771 Fol 2 Wy S8k 5 FF $ES 84 s ¥g 4
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