11-1543000-002746-01

M1k

i S

NK<

HiO| <2

<l
RO

K-

1

)
i

al

al
2019. 06. 15.
|
Moixicsta

T712/(
7|2/

...1_ 'y
il HO
K-

TSR ol<3l R&D

E
auh

™
=]

I+
HiT

<l

il

<l

H0



o .
= 3
R N
N =
= )
= =
m N
2
i —_
= K
e n
Jo 3 Tz
oo
o N £
% of o W
N o= o < BE
- ¥ z i
v 52 E
s 7 .5_1 <
ﬂo
i : x
é X K
P Mo
™ fe @ T B
i < ko o
_ i - NF T ™
l—-A' ;OL ‘ﬂAll
P
oh@ ‘B He e
- TT R
T = o N NN
. z & = = -
ho - = 3 B B
X o o g
R —
iy m_x . NF BEBR
Hi =
c 28
< o
LA~
THH =2
o
S

=
[¢)

=R
R

T

L?Vé A18zx0l wet BauA Aol &2

T

H

k<]

FAATARAL S B Sl @




<HITA QFA>

HuA 8FA

& & o A 2016.07.07~20
HALFHE 11600103 oA T E 1/1
= A T+ 7] 7+ 181231 /
o 9 AF ARINAR A F7)ENEAY
AFAGH
Ab Y W LEolHA S &3 ZHHEY MA ARV SAHAAE A
o) 3 A o &g )
AT A A
A5 A
Sh=s =. ™ J H. 2] &
‘oH F A = 149 - A 540,000 7-&4
HoAATE | UE: 19 ) ql 7k 235,000 HY
HA-T17
S 9u. o = Al: 775,000
AT A A M
= = m d 2. %
= A7t R A5 540,000
FoAd7d | WFE o ) 7k 235,000 Y
- efF: Al: 775,000
oy 7| d ™
AF718H 2 gAdAgxg sty 4 Ed,
2&ER MY AWdsn 4stEEc
) =: A= AT HH:
A5 AT
A7 E: AT A A}
A8 dT
% TUlge] Zeqd d3e AFEAE A 7S g2 TS

AT o)
Hebsg %

A%

e
L




ot 3 T=TIHHT

L mmA | e Aeasf | ame s HEE

T w58 ] A goy | TTHE AW AE L g
R N AR A ©
5278

Gk

2N} EGHRA 2] B2F ATAAL AN A

o A A 2 e R H 31 NTIS
SVIE 2~ gk olod 9o

;L\:l7]\_. Zo]'lﬂ]tg (E’_%“%) T % ?’HLE& (?j'od) (;l{iil’) (}:ﬂj-]zc}'i) %%‘iﬂi

BA 179AF

SHATALATNE FAOR Ax o AH, 5004 oul= 244 Fuith




2 l_,&
¥
Lo

Jfu
X

O ZFoMAS U=E 2889 MA /158 AHE AT
ZpolAe URE o, BREYel Edt Hold 4R 33 2 A%
AZe stol TFHoE AWAYY AREFH AR BEE I
O (8 B#%) AP 44 2 7hy €23

O
S
off
wa, ox
Y
of\ -
P
=

O
3
=
S
)
ro
U
@
ofo
>
oot
2
4
=
i
2 ){E
e
>

I
e

7hEE AA7e A
AEH dgHelde 3 989 VET4 A
E=3 P AA

ol

I
R

ol B

o ox

o

2L =}

o

|
N
—_

rﬁ

tlo oX
S
o

{i ik

2 E L
i)
ul%d
=
=
i:o{u

|

M ot e

q romo
o

o
X
2
o
fo
off
i)
=
%,
_1_>|4_‘
oo
N
>
o

1
o

Q o X > o
o of
o2
o
O
2
o
)
il
Y
B
of
o
o
Kl
MN
o
a
(o]
0,
o
2
Q2
-

N

0 o
2 2
Ho Ob; o >
i

=
A A NEJAE 75 EEs FX

=<
CROYA St AR AANES TF 715HB7L 2 AMARY 55 4%

I
N
off

O
2

O

O

(AF718kA3) SCI 5¥, KCIF 48 & x
2 AT A2, AF HAAE Foko JCREH 10%°1Ue] #d<1 Journal of
Agricultural and Food Chemistry, Journal of Natural Products, Phytomedicine
of =& AASEAS. SCla Adddl ZF 58 =&& AAsAL, SF=ef
8}35] %], Natural Products Science’s Bl SCIAdel F 4#He] =S AASA
KN

A3k A1) E5E9 21, PCTE4 1A
Aol A2 E5EY 27, PCTEY 11s g539s AFsE AAE9 Y,
I84= (1) Ay,

A7 3
25749
GEES)

1
)

i e B

o

'O
~
1y
X
i

il
off K
ro

jur]
z

2

o5 @ =% 9 538 Fikel 3 /&A%Y A7
S

ox

A

filo
[~
S

nd 9 7% AFoE B
T4 9% MEdAe] EY vk
ol3le] ZE&o] WAY EI7FX] &3, ol&

£O Hob o
o
ol
N O

o
ot
AL
ol
~
O

1z
o
=
=
ut

=EoI A =34

R
off
N
B
A
o\
=
s
114
r
©
i
oy
I
o
fru
=
=4

AZ71s4%F | 98

=3}

Cauliflower
HHHow osteo-arthritis |functional food| standardization

mushroom




AFMEHA S e

1.

37
173

K
oo

o

i+

B!

175
179

~_

;01_
il

i
:AU

—

il

7bel A A

3

3

#AT 7| A

N



<Z HA]>

o
s
kl
>
rr
off
uich
Ay

XN




< SUMMARY >

IZ=WE D-02

Purpose&
Contents

O Development of a functional food to relieve osteoarthritis using cauliflower mushroom.
-We aim to apply for registration of individual raw materials as ultimately by identifying the
ingredients that are effective for osteoarthritis and verifying the efficacy, using the raw
material of the mushroom.
O (Standardization of raw materials) Establishment of standard compound and
standardization of processing
- Raw material extraction and processing technology development
- Establishment of standard compound of raw materials and validation of test method
- Setting raw material standardization method for processing
O (Evaluation of activity) Effectiveness on Osteoarthritis
- Validation of improvement effects of raw materials and ingredients on osteoarthritis
- Identification of functional osteoarthritis of candidate material using animal model
- Study on the efficacy of osteoarthritis improvement and mechanism of action
O Product development and release
- Standardization and stability study of raw material and manufacturing process for mass
production process
- Functional evaluation through human testing: production of prototype (confirmed food
type) and Human body application test
- Application for functional raw materials approval: promotion of functional raw materials
for individual users
- Functional evaluation through human body test in conjunction with CRO company and
application for individual person registration

Results

(Research-based indicators) 5 SCI-indexed papers and 4 KCI papers
O As a result of this study, many articles were published in renowned journals including
Journal of Agricultural and Food Chemistry, Journal of Natural Products, and Phytomedicine,
which are journals within the top 10% of JCR in food natural products. A total of five
papers were published in SCI journals, and four papers were published in non-SCI journals
such as the Journal of Korean Pharmacopoeia and Natural Products Science.
O (Commercialization index) 2 patent applications, 1 PCT application

As a result of the study, two patent applications and one PCT application were
completed. Commercialization, job creation (one person) occurred.

Expected
Contribution

O Result of technology development

- Standardized preparation and preparation of specimens by identifying the surface
components of Mushroom

- Verification of the efficacy of Mushroom

- Patent application for composition and manufacturing process

- Presentation of internationally renowned journals

O Use of technology development results

- Research on the results of the research through the papers and patents based on the
research results

- Establishment of standardization method of raw materials and functional verification using
surface elements

- Establishment of basis for individual recognition of functional raw materials as health
functional foods in the future

- Due to the development of individual functional foods for health, the value-added of the
mushroom is increased, resulting in the increase of the farm income and the export to
Japan.

Keywords

Cauliflower mushroom osteo-arthritis functional food standardization
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HO-1& 2dsha HEAEES AT &4 5

(2 S#HES in vivo ZAAA ] EFoHAe &3 AF

~MAZ e 2oy FERE0) QolA soMel &w

OAF 3 Aol A F
MIA +2 A3 5 45 T ZE TolA ATl Sr7tsten iz vlwst

= 1 o] w2 /il Aol dAFE BT 25.1£1.5g, t=
o 23.9%2.7g, SCM50 24.4+2.4g, SCM100++ 24.4+2.1g, SCM200+ 23.3+2.4g
o= 4 o He] oS A tHTable D).

Table 1. Body weight and food intake

Body weight (g)
Group Food intake
-2 week -1 week 0 week 1 week 2 week (g/day)
N 296.5+10.8" | 349.4+7.3" | 376.4+11.8" | 394.6+19.7° | 419.9+11.2* | 251+15
Con 296.1+15.1° | 352.1+16.8" | 377.8+16.9" | 393.4+19" | 406.6+21.3"° | 23.9+2.7°
SCM50 296.1+11.2° | 341.4+14.1* | 364.614.7" | 382.4+19.1° | 395.6+21.2° | 24.4+24°
SCM100 296+9.2° 352.8+14.6° | 373.4+18.5" | 393.3+19.4* | 407.9+21.8" | 24.4+21°
SCM200 297.5+8.2° | 340.3+20.1* | 358.6+24.8" | 377.8+25.6° | 392.3+28.5" | 23.3+2.4°

All values are mean += SD (n=8)

N: Normal rat, Con: MIA-induced osteoarthritis rat, SCM50: MIA-induced osteoarthritis rat treated
with SCM 50 mg/kg body weight, SCM100: MIA-induced osteoarthritis rat treated with SCM 100
mg/kg body weight, SCM200: MIA-induced osteoarthritis rat treated with SCM 200 mg/kg body
weight.

Different letters show a significantly difference at z<0.05 as determined by one-way ANOVA
followed by least-significant differences (LSD) test.
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#717F B MIA FAF5E7] A0 week), MIA FAF 159 (1 week)sh MIA
A 2% FQ weel)dl HTH] AF HeE Fgsd AAEe Ao A
23 Hge 10002 stgdeu, 2 2o Jid sivkel AF Rae WsE
Ae A%, MA Fo 159 Fole tz2e 19144495152 e} Aa-zol
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SCM100<* 141.12+38.49, SCM200+ 165.10+26.622 YElT} (Fig. D).

350.5 -
S 3005 -
C
S
5 e N
2 250.5 o
@ Con
[m]
£ 205 A SCMS50
° SCM100
=
H 150.5 - e SCM200
o
©
£
T 100.5 -
£
(0]
o
&
s 50.5 -
)

0.5

0 week 1 week 2 week



Fig. 1. The changes in relative hind paw weight distribution in MIA-induced osteoarthritis rats.

All values are mean = SD (n=8)

N: Normal rat, Con: MIA-induced osteoarthritis rat, SCM50: MIA-induced osteoarthritis rat
treated with SCM 50 mg/kg body weight, SCM100: MIA-induced osteoarthritis rat treated with
SCM 100 mg/kg body weight, SCM200: MIA-induced osteoarthritis rat treated with SCM 200
mg/kg body weight.

Different letters show a significantly difference at p<0.05 as determined by one-way ANOVA
followed by least-significant differences (LSD) test.

@ A U 43tz ~EY 2 vlo)lonA HE

AT dHA e F8 F 4stE 2Ef 2 vlo] ont7Ql ROSE S48}
Ak 1 Ay thx7 (5741.1+758.7 fluorescence/ml)-& A+ (3875.6+283.8
fluorescence/mhell W&} 24 UA F713FA L SCME0T (4622.2+424.2
fluorescence/ml). SCM100w* (4906.7£266.2 fluorescence/ml)3 SCM200*
(4470+358.1 fluorescence/mD-2 thxtoll Hl&| FoatAl At (Fig. 2).
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Fig. 2. Oxidative stress biomarker in serum.

All values are mean = SD (n=8)

N: Normal rat, Con: MIA-induced osteoarthritis rat, SCM50: MIA-induced osteoarthritis
rat treated with SCM 50 mg/kg body weight, SCM100: MIA-induced osteoarthritis rat
treated with SCM 100 mg/kg body weight, SCM200: MIA-induced osteoarthritis rat
treated with SCM 200 mg/kg body weight.

Different letters show a significantly difference at p<0.05 as determined by one-way
ANOVA followed by least-significant differences (LSD) test.

@ ¥4 4 anti-type Il collagen antibody =%
g3 4 anti-type 1 collagen antibody®] <X+ peroxynitrite (ONOO)$} A3}
# 2EH2E Aty Bl Ade Ao LA A

1 3l
o2 AAdd vsl Fo4 e S7HE EAem SCMI00, 20022 7

Table 2. The serum level of anti-type 1I collagen antibody

Group Collagen-II IgG antibody (Unit/mL)
N 1.78 + 0.68°
Con 295 + 1.93°

SCM50 3.19 + 044°

SCM100 0.21 + 0.75°

SCM200 0.22 + 0.35°




All values are mean + SD (n=8)

N: Normal rat, Con: MIA-induced osteoarthritis rat, SCM50: MIA-induced osteoarthritis rat
treated with SCM 50 mg/kg body weight, SCM100: MIA-induced osteoarthritis rat treated with
SCM 100 mg/kg body weight, SCM200: MIA-induced osteoarthritis rat treated with SCM 200
mg/kg body weight.

Different letters show a significantly difference at p<0.05 as determined by one-way ANOVA
followed by least-significant differences (LSD) test.

HE A oA SODERE S B4 A3 A4 1.00 £ 0.05, thzx= 0.75
+ 0.02, SCM50* 0.72 & 0.04, SCM100+ 0.75 + 0.01, SCM200+ 0.89 =+
0.04°. 2 Yepfor SCM200ol A thz=atoll vls] Fo3t S7H8 Bt
(Fig. 3).
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Fig. 3. Effects of SCM on the SOD protein expression in MIA-induced osteoarthritis rat.



Catalase

#AH- zA oA catalaseTdW A S EAT A3 A4 1.00 £ 0.06, =T
0.86 =+ 0.05,SCM50< 0.78+0.04, SCMI100< 0.83%0.05, SCM200<*
0.97+0.042 YEe}ro ™ SCM2007ol A thzTo vl F71stes HAegS B
Ao (Fig. 4).
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Fig. 4. Effects of SCM on the catalase protein expression in MIA-induced
osteoarthritis rat.



+ GPx
#d ZHAA GPxdwdES EBEAS Ay g 1.00+0.08, oiEd
0.83£0.03, SCM50< 0.64+0.03, SCM100<* 0.97£0.1, SCM200<* 0.99£0.08 5.
Z Yelyor SCM1003} 20079l A tiZToll vldl F7hetes AEFS EIth
(Fig. 5).
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Fig. 5. Effects of SCM on the GPx protein expression in MIA-induced
osteoarthritis rat.
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#Hd xA A p-lkBag 4% A3 B4 1.00+£0.13, iz 1.43+0.1,
SCM50++ 1.07+0.11, SCM100+- 1.18+0.14, SCM2007* 1.07x£0.1°.2 YEF%:
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Fig. 6. Effects of SCM on the p-lkBa protein expression in MIA-induced
osteoarthritis rat.



- NF-kBp65

A" 22 o)A NF-kBp65&

2438 Az AT 1.00+0.05 xR

1.44+0.12, SCM50+* 1.21+0.08, SCM100+* 1.20+0.11, SCM200=* 1.10£0.05

pA N
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(Fig. 7).
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Fig. 7. Effects of SCM on the NF-kBp65 protein expression in MIA-induced
osteoarthritis rat.



+ COX-2
e xZ A western blots AAlste] SAHI A A4 1.00+0.05, o
Zv 1.18+0.10, SCM50+ 1.04+0.05, SCM100=* 1.08+£0.07, SCM200<*
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Fig. 8. Effects of SCM on the COX-2 protein expression in MIA-induced
osteoarthritis rat.
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- A oA western blotS AAIst] FAS A3 AT 1.00+0.04, ti=x
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Fig. 9. Effects of SCM on the iNOS protein expression in MIA-induced osteoarthritis rat.



*+ TNF-a
#d zZ A western blotg AAStY FA4% Az AT 1.00+0.05, o
Z7 1.18%£0.03, SCM50++ 1.01+£0.07, SCM100-+ 1.09+0.11, SCMZ200*
1.04+0.092 Yelgt xS ATl vl Friste 4d¢S 2o
SCM FEA 72 gz vls] ZAsts 4E¢S HYH9Fig. 10).
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Fig. 10. Effects of SCM on the TNF-a protein expression in MIA-induced
osteoarthritis rat.
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wAd xZ oA western blots AAlSt] FAS A AFA4w 1.00+£0.10, o
Z7 1.31£0.07, SCM50+ 1.21+0. 09 SCMlOO{rL 1.22+ 004 SCM200+*
1.26+0.0622 yelgt thzxge Aaddol nlE 793 718 Rgow
SCM T2 thxTol vla Zase 7350% 12 9 tHFig. 11).
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Fig. 11. Effects of SCM on the IL-6 protein expression in MIA-induced

osteoarthritis rat.



@ #Hd =2 ROS B4 #d AA 24

* Nox4

#Ad =ZA A western blots AAlst] SAT A A4 1.00+£0.06, tH=
- 0.92£0.06, SCM50<* 1.04+0.10, SCM100+ 1.13%£0.13, SCM200a*
0.63+£0.072.2 Ueyt. thzve Zdwd dashs BRgoew SCM50T 3
10070l Al 2ol vl F7isle A3Fs Kol SCM2007 S Hast= 7
Fe At (Fig. 12).
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Fig. 12. Effects of SCM on the Nox-4 protein expression in MIA-induced
osteoarthritis rat.



* p22phox

#A- ZZA A western blots AASte SAHT A B 1.00+0.03, =
T 1.04+0.13, SCM50+  1.69+0.26, SCM100 2.02+0.14, SCM200+*
157401502 Jehgth gz g Hla 2718 RQon SCM B 7
S izl HlE Fol3 Frteke AEde BIY (Fig.13).
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Fig. 13. Effects of SCM on the P22-phox protein expression in MIA-induced

osteoarthritis rat.



* p47phox
#Hd =244 western blots AAStH AT A FAa 1.00+0.33, of
Z7 0.79%0.06, SCM50+ 0.73+0.13, SCM100+- 0.84+0.08, SCM200+-
0.59+0.056 22 YetRth 2o Aol vls] #4448 BRIoy AT
I Folde Holx gkt T okE FoJFe] pd7phox @l IHTFLE
gz HlE] fFo)d2 BolA @gort, SCM200 ¥ = FofTolA 7H
A ZFaEA (Fig. 14).
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Fig. 14. Effects of SCM on the P47-phox protein expression in MIA-induced
osteoarthritis rat.
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Fig. 15. The histological analysis of the knee joint tissues after treatment of JMT in
MIA-induced osteoarthritis rat. (Safranin O staining, Xx40)

Safranin O

(A): Normal rat

(B): MIA-induced osteoarthritis rat

(C): MIA-induced osteoarthritis rat treated with SCM 50 mg/kg body weight
(D): MIA-induced osteoarthritis rat treated with SCM 100 mg/kg body weight
(E): MIA-induced osteoarthritis rat treated with SCM 200 mg/kg body weight
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Fig. 16. The histological analysis of the knee joint tissues after treatment of JMT in
MIA-induced osteoarthritis rat. (Safranin O staining, X100)

Safranin O

(A): Normal rat

(B): MIA-induced osteoarthritis rat

(C): MIA-induced osteoarthritis rat treated with SCM 50 mg/kg body weight
(D): MIA-induced osteoarthritis rat treated with SCM 100 mg/kg body weight
(E): MIA-induced osteoarthritis rat treated with SCM 200 mg/kg body weight



* Hematoxylin and Eosin
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(Fig. 17, 18).

Control Normal

SCM50 SCM100 SCM150

Fig. 17. The histological analysis of the knee joint tissues after treatment of JMT in
MIA-induced osteoarthritis rat. (H&E staining, X40)

H&E: Hematoxylin and Eosin

(A): Normal rat

(B): MIA-induced osteoarthritis rat

(O): MIA-induced osteoarthritis rat treated with SCM 50mg/kg body weight
(D): MIA-induced osteoarthritis rat treated with SCM 100mg/kg body weight
(E): MIA-induced osteoarthritis rat treated with SCM 200mg/kg body weight



Control Normal

SCM50 SCM100 SCM150

Fig. 18. The histological analysis of the knee joint tissues after treatment of JMT in
MIA-induced osteoarthritis rat. (H&E staining, X100)

H&E: Hematoxylin and Eosin

(A): Normal rat

(B): MIA-induced osteoarthritis rat

(O): MIA-induced osteoarthritis rat treated with SCM 50mg/kg body weight
(D): MIA-induced osteoarthritis rat treated with SCM 100mg/kg body weight
(E): MIA-induced osteoarthritis rat treated with SCM 200mg/kg body weight



«  Masson’s Trichrome

ARTe ot 27, A2 xxo] FAHA WA Hrre IHAY fU
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azxoz AAHAAR (Fig. 19, 20).

Control Normal

SCM50 SCM100 SCM150

Fig. 19. The histological analysis of the knee joint tissues after treatment of JMT in
MIA-induced osteoarthritis rat. (M-T staining, X40)

M-T: Masson’s Trichrome

(A): Normal rat

(B): MIA-induced osteoarthritis rat

(O): MIA-induced osteoarthritis rat treated with SCM 50mg/kg body weight
(D): MIA-induced osteoarthritis rat treated with SCM 100mg/kg body weight
(E): MIA-induced osteoarthritis rat treated with SCM 200mg/kg body weight



Control Normal

SCM50 SCM100 SCM150

Fig. 20. The histological analysis of the knee joint tissues after treatment of JMT in
MIA-induced osteoarthritis rat. (M-T staining, X 100)

M-T: Masson’s Trichrome

(A): Normal rat

(B): MIA-induced osteoarthritis rat

(C): MIA-induced osteoarthritis rat treated with SCM 50mg/kg body weight

(D): MIA-induced osteoarthritis rat treated with SCM 100mg/kg body weight

(E): MIA-induced osteoarthritis rat treated with SCM 200mg/kg body weight
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Z3E = A AAHEAGAGA O et B AFE BFH
© 2 3 tHPer Protocol Analysis).

® 23 BHe FLAY
© FAAY 71E
e B4 A A48 A5 S HE, BEEAL 5% A FES AESta, HFY
ZAgel AL WE HHNEES
v BAA ALttt B A5 B4 A ol&EHe EE AR BAEFS FSAHY

Ao, EAH folFEe 0,058 1Fow st

@ A= %7 (Data Management)

AAHEAZANA Dozl Ao AF FF& Frsl7] A3 AEHE= KGCP 74
2 ICH A F ol A3t AAstH, AAAEAID A5 F& HZF(data quality assu
-rance)= A& Au#F FBFL JdAHGAYE FARANZALIA, AFFEA F)ol
gk wS, AAHEAE FAbo] o3 mYHTH 9 M (monitoring and audit), o]
B] #g](data management) 52 FEHZ A A3

SHZIEA 7159 JAA AT AR 4 2 S HOH tlele #e]A &(Data
Management Plan, ©]d} DMP)E A 2Jsle] HlolE 9] &34, A& L °
st AN A5 AY AFAHS BHASHL, o]duhe 9 BHEotE
(Coding Dictionary)2 o] &3l Zr3slgdtt AAAE Jdo] 25HA, Holy
734 (Data validation) ¥ Data Quality Control(QC) #A4-& A Alsle] Hlolg o &2
g, A4 H AFAPS BAT  JxF sta, o] F dHolE o]~ Za(Database
Lock)& AAstdth @4 s #l(Code Open)E A Ast7] el Blind Meetings A A8}
AH/AR S FASHATE. AHAFE doly #2E 8 AHEE dlo] B W o] ~(database) 2
diolg #e] HAoA FAHE BE BAES A2EH &F =& Ald(system error or
environmental disasters) 52 2 213t Hlo|g] €48 HA|3}7] Y3l Ar]A2 WMPL »

ABte B3t bestEE #Esianh

NS HA

rlo ﬂL

ERRE



D NERAR 4N R HYE

B g A6 glojq Adr)

&5}, olakgol el Aol 88 AR T AdidAe] 5o
A712A0 FolE A5 dEe 4L JASAT

Hsta =

5. At dAe] 724K

(D AT 3Ae] 7124 K1
03¢ 2agdste] AFHoR HYAY N2 FH5HE AFUER 6032 B
F 2 #9308 FAAR BYse ATE Sk A /G F B HARE
A, $2FP BEEMIF AGAE BobesE 8040 QAN £BH F

), #4 BASADAFHE 990] F= gk

A A FAF 5H, oARAF 46O R F S1HolAt. AlETY A ABITE 92.86%,
hxzwe] A3 AHle= 86.96% How, T3t T AHl EI FAFS=E Aol It
(p=0.481 by Fisher’ s exact test).

A E o] Ao 18T 59.04+5.344], =T 46.13+£13.99 AE Ho] A
Tol A AFo] EAAHCRE Fo5tA =UHp<0.01 by Independent t-test), AFT= AlF
ol A 60.26+7.98 kg, thZTOA 63.70+11.25 kg 02 #7+e] 2ol 1S Th(p=0.562
by Independent t-test).

)
4
flo

>

ool AlETH ot ATEA Zix AA &5 AR, BML, AR, 57

&, ol W, A=, AAME FEHF, WHAF ol oA Holrt ot
(Z D
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)
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I

NEAEZ

Variable (n=28) (n=23) p-value
n(%) or MeanzS.D.
AZ (M) 59.04+5.34 46.13+£13.99 <.001?
dE (n%)
A 2(7.14%) 3(13.04%) ]
o At 26(92.86%) 20(86.96%) 0481
A (em) 155.09+7.00 160.74+6.49 0.562°
H B (kg) 60.26+7.98 63.70£11.25 0.374°
BMI(kg/m?) 25.10+2.84 24.63+3.61 0.330°
o 8} (beats/min) 80.46+8.82 77.61+7.88 0.077°
M2 36.58+0.05 36.58+0.07 0.980°
27| 2(mmHg) 117.21+£12.91 114.09+11.00 0.213°
27| Y (mmHg) 78.11+£5.93 78.00+5.29 0.681°
HEZ (n%)
g 28(100.00%) 23(100.00%)
HIEH & - -
MAl/HE AEXAL (n%)
No 28(100.00%) 21(91.30%)
0.111°
Yes 0(0.00%) 2(8.70%)
HHAL (n,%)
Yes 0(0.00%) 2(8.70%) .
No 28(100.00%) 21(91.30%) o1

* S.D.: Standard Deviation

* a: Compared between groups: p-value by Independent t-test

* b: Compared between groups: p-value by Chi-square test or Fisher's exact test



6. &4 423

DAY AE F824 B7F "o W
@® 12 FEH H7F - A3 Al HFF5SHFNNRS score) #4434

AZ=x3 A HFEZH-INRS score)dll thate] Baseline, 65 3, 125 & =43}
H] 13} o}
Baselineol| A& Alg@ A &F0] 3.04+0.88, x4 &0 2.17+0.89%, 6F FolA+=
Alg A Fo] 2.39+0.96, tix4FTo] 1.78£0.802 TAXHCE ou] QA A FAEFT
olA © &3Ok p=0.002, 0.025) 125 FA= A2 FTo] 1.82+1.02, 22 FT
o] 1.39+0.942 F + ol FATgHO=E o] Y= Aole HolA LU th.(p=0.203)
& T A BEol wet g AfoME FAH R ou|glE zolE HolA
224t} (p=0.185)(& 2)

_‘

<& 2> 13 84 B7PHs - AT5st A Bd553H(NRS score)e] FE37}

INE=ESE-e i=AlZH
(n=28) (n=23) p° p°
MeanzS.D Mean+S.D
Baseline 3.04+0.88 2.17+0.89 0.002"
After 6 weeks 2.39+0.96 1.78+0.80 0.025
After 12 weeks 1.82+1.02 1.39+0.94 0.203

0.185

*p<.05, **p<.01 **p<.001
2 Zh A™OMel A™ R/ ET 7 T-test2| p-value

. AlZHO] 2 FZF XO| Repeated Measures ANOVA p-value

@ 12 84 H7} - Western Ontario and McMaster Universities
Osteoarthritis (WOMAC) Index #4423}
Western Ontario and McMaster Universities Osteoarthritis (WOMAC) Indexell
3lod Baseline, 65 ¥, 125 & &A35lo ZF 7|58 ARSI H(EZF, FAAE, A4

71%) "% gl tiskel Mastc



-5

olN

Baselineo] = A @4 Eo] 13.25+3.71, iz EFe] 11004728, 63 FTojA=
A @2 EFol 1136350, TR EFol 9.04+3.672 BAHOZ on YA AF2
FolA o ERouk(p=0.047, 0.015) 12F FolME AP FTo] 9.64+346, U=
AFTo]l 8.61+3.85%2 F o ol FAGHO=® ou Qle Aol= Holx &t
h(p=0.136) ¥ T3t Azte] EFol wel vudd AFAE FATGHOR gugle
2ol 5 Kol x| % skth.(p=0.158)(3 3)

|

<E 3 1z fa4 Hr7FHS - Western Ontario and McMaster  Universities

Osteoarthritis (WOMAC) Index(%3%)¢] F& 3

INEESE=S NESSE-S
(n=28) (n=23) p° p°
Mean+S.D Mean+S.D
Baseline 13.25+3.71 11.00£4.72 0.047*
After 6 weeks 11.36+3.50 9.04+3.67 0.015
After 12 weeks 9.64+3.46 8.61+3.85 0.136
0.158

*p<.05, **p<.01 ***p<.001
2 M-S AldE/ti =T ZF T-test] p-value
° . A|ZHOf 2 FZF k0| Repeated Measures ANOVA p-value

c A=

Baselineol & A4 &0l 596+1.71, thx2FTo] 539+1.88%, 65 IoA
N2 EFTo] 4.75+1.71, EAFFo] 448+1592, 12F FoxE= AP EFTo
418+1.49, thx2FFo] 391420002 F F zlo EATHROZE o Qe 2o
Holx erkth(p=0.274, 0.531, 0.380) & ¥t Alzte] s me} vlwg Aok
T BATgHOR gudE AolE HolA ZUth(p=0.780)GE 4)

rr

_—

rr

)



<E 4> 1z #8384 H7PH4 - Western Ontario and McMaster  Universities
Osteoarthritis (WOMAC) Index(7 2 =)¢] F& =}

INEEESE=a N B
(n=28) (n=23) p° p°
MeanzS.D MeantS.D
Baseline 5.96+1.71 5.39+1.88 0.274
After 6 weeks 4.75+£1.71 4.48+1.59 0.531
After 12 weeks 4.18+1.49 3.91+2.00 0.380

0.780

*p<.05, **p<.01 **p<.001
oz M-S Al E /=T ZF T-testl] p-value
° . A|ZHOf [h2 FZF k0| Repeated Measures ANOVA p-value

Baselineo| A= Al &2 F7+0] 46.54+13.49, thZ2 =40 38.17+14.792, 657 &

AgAlZ o] 39.11+13.64, F2AE0] 32.04+12.142, 125 FToAd= Ad
o] 34.43+12.90, thZ2A=F=o] 29.48+12540 2 F o+ Zro EASH o Z 9n)
Spol= Molx erghth(p=0.072, 0.066, 0.092) % F7+ A7t B2o| weh Hlm
Aol e EASH O ofn e 2o]B HolA YTh(p=0.552)(F 5)

ol
A

- =

r?ﬂ 0 o4 X

=

r{r F-H rlr

< 5 1a 584 Hr7FH4 - Western Ontario and McMaster Universities
Osteoarthritis (WOMAC) Index(A A 7] 5)e a3}

AA S N ESE-Sa
(n=28) (n=23) p’ p°
Mean=S.D Mean+S.D
Baseline 46.54+£13.49 38.17+14.79 0.072
After 6 weeks 39.11+£13.64 32.04+£12.14 0.066
After 12 weeks 34.43+12.90 29.48+12.54 0.092

0.552

*p<.05, **p<.01 ***p<.001
o NHAA Y A" F 2T 7 T-teste] p-value

P AZbe] WE #3F &}bo] Repeated Measures ANOVA p-value
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[

)

Baselineol| A& Al @4 #Fw0] 65.75+18.06, x4 Fw-o] 54.57+20.93%, 65 ol A]
Al A FTe] 55.21+18.38, tx2lFe] 45.57+16.682, 125 FoA &= AlF 4

=3
T0] 48.25+17.25, Tz F7o] 42.00+17.830.2 F & Tto| BAITAHOZE 9w 9]
= zol&= Holx] ottt (p=0.051, 0.065, 0.116) ¥ It A|Zte] & uwal vl u st
Ao M= FATH R oud+= AolE Ho|A A UT(p=0.468)(3% 6)
<E 6> 12 &4 H7PHS4 - Western Ontario and McMaster  Universities
Osteoarthritis (WOMAC) Index(%3hHe| F& 3}
NE=ZESE-e NSy
(n=28) (n=23) o? p°
MeanzS.D MeanzS.D
Baseline 65.75+18.06 54.57+20.93 0.051
After 6 weeks 55.21+18.38 45.57+16.68 0.065
After 12 weeks 48.25+17.25 42.00+17.83 0.116
0.468
*p<.05, **p<.01 ***p<.001
°o 2 AEoIMel Al a/thET 2t T-teste] p-value
° . A|ZHOf [h2 F7ZF XHO| Repeated Measures ANOVA p-value
@ 22 824 H7l - I ROS(Reactive oxygen species) #4124 3}
g ROS(Reactive oxygen species)oll tisted Baseline, 65 %, 125 $ ZFA 3t

ROS_TOS, ROS_TAS®l| thsto] ] al s}t

* ROS-TOS

Baselineol| A+ Al@ 2 #Fwo] 0.43+£0.79, s =2 Fto] 2.93+5.022 SATHOE 9N
JA 2= F oA =% em(p=0.004), 65 FollA= A@AFe] 5304332, x4
F0] 5.05£344%, 125 A= A4 Fao] 3.80£1.15 o2 Fao] 3.95+3.49
o7 F & el TATHCR ofn e Aole HolA &Uth(p=0.427, 0.050) ¥
B AZEe) EEel wek Hlagk A= FAH R gules AolE HA
oH(p=0.043)(&E 7)

|



ANEHEZ HERSE
(n=28) (n=23) 0° p°
MeanzS.D Mean=S.D
Baseline 0.43+0.79 2.93+5.02 0.004**
After 6 weeks 5.30+3.32 5.05+3.44 0.427
After 12 weeks 3.80+1.15 3.95+3.49 0.050
0.043’
*p<.05, **p<.01 **p<.001
"L 2t AHO|MO AIEZ/HER 7 T-testel p-value
° . AlZHOf| b2 FZF XO| Repeated Measures ANOVA p-value
* ROS-TAS
Baselineol| A+ Al@ 4 #Fwo] 1.67+0.18, tix=2FTo] 1.67+0.17=, 65 FolA =
daEFTo] 1.06£0.10, thxz4FTo] 1.31+0.44=, Lol AP F
1.80£0.16, th=x=2AFw°] 175201702 F o Xt %71]—} Aoz oun e Ao
HolA] dth.(p=0.719, 0.142, 0.276) & T+ At = g} vl w3k Ao A

FAGHOE g Ho] B

B A (p<0.00D(GEE 8)

g ROS(Reactive oxygen species)_TASe] & 3}

NERSEES zNEZ
(n=28) (n=23) p’ p°
Mean+S.D Mean+S.D
Baseline 1.67+0.18 1.67+0.17 0.719
After 6 weeks 1.06+£0.10 1.31£0.44 0.142
After 12 weeks 1.80+0.16 1.75£0.17 0.276
<001

*p<.05, **p<.01 ***p<.001

o AEOIMe Al /HET

. AlZto| 2 FZH XHO| Repeated Measures ANOVA p-value

7t T-test2| p-value
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@ 22} &4 H7} - Patient’ s global impression of change (PGIC)

Patient’ s global impression of change (PGIC)& <ol tidle] 65 %, 123 & A3}
SHate] 4 W= tiste] Hl AT

657 oA A@AFTo] 3.29+0.66, thEAFo]l 3.48+0.67=, 125 FoA= Al
g2 F o] 2.79+1.07, 224 FFo] 3.09+0.950.2 F F It FATgHOE on] 3l

T Aol Holx FUth(p=0.329, 0.262) & w3t Azre] &5l wet vlwdt 2o

M= SASAHCR or] Qe Ao]E HolA FUTH(p=0.656)(F 9)

<E D 2% &4 H7) - Patient’ s global impression of change (PGIC)A <=2 a3}

Al E= =AM EF
(n=28) (n=23) p’ p°
Mean+S.D Mean+S.D
After 6 weeks 3.29+0.66 3.48+0.67 0.329
After 12 weeks 2.79+£1.07 3.09+0.95 0.262

0.656

*p<.05, **p<.01 ***p<.001
T4 AMEOM AFa/ =T 7 T-test®| p-value

° . A|ZHOf 2 FZF XHO| Repeated Measures ANOVA p-value
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2 Ag4d AA A5}
AP AA A W= AFAEFS FAsr] AdYg F
|watgeh. 1 A3 AST7F 12F 3o = 2

ju s

A E oA 21.50+7.042 FA g
mel W@
HDL  Cholesterol<
|4 58.00+9.97%, 6F T AFA=Z

o=
th.(p=0.016) =3+
66.00+14.77, 24 &

"
Hogz ofn A NRAE

3 Ao =

Baselineol] Z=A3&

T
Al ZEF oA 54.53+9.832 FAIEgHo=E oul A AFAFTAA =UTH(p=0.017,
0.049) 18y AA 237 25 A4 B9l oA SAsts WstE ddH o= {osh
A= ofd AR AlsHT. O 9 AW AALE 233 ZE A A Ao HE
7V 2 FollA 9m] e ZFelE YE A EUth(GE 11 ~ 13)
E 1D AH A5 A dHEr HAF He - gz 1
AMEMER =M ER
"o (n=28) (n=23) p-value®  p-value®
Mean+S.D.
Baseline 4.37+0.29 4.47+045 0.314
After 6 weeks 4.28+0.31 4.44+043 0.112
RBC
After 12 weeks 4.42+028 453+047 0.285
0.572
Baseline 5.95+1.54 6.12+1.18 0.633
After 6 weeks 5.59+1.51 5.91+1.34 0.395
WBC
After 12 weeks 5.80+1.48 584+142 0.904
0.592
Baseline 39.63+2.66 40.55+3.52 0.258
HeT After 6 weeks 38.70+2.85 39.84+3.60 0.179
After 12 weeks 39.80+2.26 40.43+3.62 0.422
0.653
Baseline 13.20+1.05 13.60+1.26 0.184
Hemoglobin After 6 weeks 12.93+1.16 13.41+1.25 0.128
After 12 weeks 13.27+0.95 13.65+1.33 0.207
0.829
Baseline 256.70+66.13 261.20+63.58 0.786
After 6 weeks 270.80+74.28 257.60+71.74 0.487
Platelet
After 12 weeks 243.20+82 77 247.00+74.10 0.855
0.147

*p<.05, **p<.01 ***p<.001
2. Zb A|™OMQ AlEZ/oER

7t T-testQ| p-value

° . AlZtoj| 2 F7H K}O| Repeated Measures ANOVA p-value



CE 1D AF AT AP AN A4 ¥ - EE v A PR

MEAMER =AM ER
HIHS (n=28) (n=23) p-value® p-value®
MeantS.D.
Baseline 7.40+0.32 7.53+0.38 0.155
Proteinl After 6 weeks 7.36+£0.33 7.49+0.33 0.141
After 12 weeks 7.47+0.37 7.53+0.34 0.542
0.506
Baseline 4.77+0.25 4.84+0.27 0.279*
Albuminl After 6 weeks 4.71+0.26 4.82+0.25 0.101
After 12 weeks 4.76+0.25 4.83+0.27 0297
0.705
Baseline 0.69+0.29 0.66+0.37 0.757
e After 6 weeks 0.58+0.29 0.56+0.24 0.807
Bilirubin
After 12 weeks 0.56+023 0.58+0.27 0.758
. 0573
Baseline 22.60+6.00 21.63+5.74 0.526
After 6 weeks 2477+7.73 27.03+12.45 0.401
AST
After 12 weeks 26.67+1095 21.50+7.04 0.035
. 0.016
Baseline 19.00+6.05 18.97+12.11 0.989
After 6 weeks 21.47+8.02 21.50+17.45 0.993
ALT
After 12 weeks 2547+19.18 21.53+21.19 0.454
. 0357
Baseline 96.40+38.99 100.70+50.14 0.712
cK After 6 weeks 99.10+34.61 93.73+42.67 0.595
After 12 weeks  106.50+4990 100.50+56.80 0.664
. 0573
Baseline 0.66+0.14 0.70+0.13 0.211
Creatinine After 6 weeks 0.64+0.08 0.67+0.12 0.265
After 12 weeks 0.66+0.11 067+0.12 0736
. 0370
Baseline 15.53+3.40 14.00+3.48 0.090
After 6 weeks 15.70+4.74 13.77+3.77 0.086
BUN
After 12 weeks 14.57+4.40 13.07+3.82 0.164
. 0.890
Baseline 460+1.18 4.60+1.37 0.984
Uric acid After 6 weeks 451+1.03 4.66+1.73 0.692
After 12 weeks 447+131 4444145 0933
. 0.558
Baseline 203.80+41.19 187.40+39.29 0.120
Cholesterol After 6 weeks 195.00+40.42 188.60+38.75 0.530
After 12 weeks  19720+4060 191.70+32.67 0.568
0263




Baseline

66.00+14.77 58.00+9.97 0.017
HDL After 6 weeks  61.13+14.92 54.53+9.83 0.049
Cholesterol After 12 weeks 6113+16.19 56 73+10.89 0223
0.224
Baseline 137.10+37.24 126.80+37.69 0.291
LDL After 6 weeks 127.80+35.37 126.10+35.10 0.850
Cholesterol _After 12 weeks 1296043393 129.40+29.20 0974
' 0259
Baseline 106.90+42.56 106.10+45.05 0.942
Triglyceride After 6 weeks 116.90+47.05 120.80+49.00 0.752
After 12 weeks 127.90+58.60 126.60+68.95 0938
. 0875
Baseline 96.93+24.15 93.73+10.86 0.512
After 6 weeks 104.20+25.36 95.63+12.59 0.105
Glucose
After 12 weeks 106.20+37.60 98.80:+22.41 0359
0277
*p<.05, **p<.01 ***p<.001
°ZE NIl Al Z/TH R 7F T-test@| p-value
° . A|ZHO] 2 ZZF X}O| Repeated Measures ANOVA p-value
G130 A A5 A AW AAF He - U2 vs AT
NEREE IEAER
WIS (n=28) (n=23) p-value®  p-value®
Mean+S.D.
Baseline 5.93+0.55 5.88+0.83 0.784
PH. urine After 6 weeks 6.10+0.88 5.98+0.83 0.599
After 12 weeks 6.38+0.88 6.08+0.64 0.137
0.522
Baseline 1.02+0.01 1.02+0.01 0.673
After 6 weeks
SG. urine 1.02+0.01 1.02+0.01 0.894
After 12 weeks 1.02+0.01 1.02+0.01 0.920
0.959

*p<.05, **p<.01 ***p<.001

0 ZE AEOM O A™EF/CHET ZF T-testO| p-value

° . AlZtol| 2 FZt K}O| Repeated Measures ANOVA p-value



2 AEES @7, AdlE, Ao, oleid, Hd JdAF AR Ad
A2 sdd TuEd FAA HZFMAFZEE AF A/Fol i 55, 44
A J

e
12171553 A ROS, PGISe] vHInE F3 7IsAS dudgez sty tAA
al

& I

FaEAN W AsSE Agd wWALE AT TE= EHAE AT PP(Per
A

DO 1a #8284 H/MAS T ATHES A HAF53FHSINRS score) @ Western Ontario

and McMster Universities OsteoarthritisStWOMAC) IndexE £33 5=, AR %, Al1A7]

T= HuHs W ART 9 HET EFAA FoF 512 Hol 1 3t o]of
Wl o we ANdAE Egd AT Frkslolok APekAe] fENE FUT
T JAG

@ 2x F24 Hr7E s T Yy ROS(Reactive oxygen species)= ROS_TOS, ROS_TAS

BE AP Agel meh FoF WS Btk AW FHHOE Hge )
Z 7o) frelFQl Aol gt

221 84 Wr7PA4 = Patient’ s global impression of change(PGIC)= Ald+ 2
27 ZFAA4 Fog a5 AF3HA Foh

o] RS AFAFS T £ 13] o] kA g A H AIFAdA 607

’yo 2 ITT(ntent-to-treat) g=2lo w2 FAS(Full Analyis Set)l"i—@, o2 Itk
Z 308 NPT FoA ol dHhgo] Utk I AP EAE F 161102 A3 E
o] oA 54, 77 ¥ 24, —‘3?2:7—%74]@% 14, 5% &

s 13, BB T vwrAZS 43, A4 FEaa 22

ol
1o
(@)
~
o[N
lo

GRS AR A AW AASH AAL, WA AL, EAAANA fo @
Mals ARZH dzplA Holx ehgror, wzbe] o= WAHA ghol WL
dAAelE EHE BAME gl Aoz g ¥ 4 At
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a A = FA 7= 4 3 A A & 5 FA7E| 2
1 [AHkA 100CFU/mL 0 30 X 3k a 0.002mg/L| EH=
_ i _ 12—t g -3 2| _
R B B2/100ml 2705 31 i’zﬂ 0.003mg/L| 271Z
% 1o
3 AAF/ELAANET [BEAE/100ml EAH= 32 FEIFEA 4.0mg/L 0.83
4 & (Pb) 0.0lmg/L | 4= 33 EEF 2 E(THMs) 0.1mg/L 0.022
5 E22(F) 1.5mg/l. | 4% MEF2RIE 0.08mg/L | 0.01400
6 B2 (As) 0.0lmg/l. | A= 35 EF2dslol=do|E(CH)| 0.03mg/L. | &A=
Eat=s
7 PAdE(Se) 0.0lmg/L | 4= A 36 tEZRNEYUEY 0.1mg/l | EAZ
o) 8 Fre(Hg) 0.00lmg/L | BHZ |hx37 (2 2R IAEYED 0.09ng/L | 235
] SH - -
CH 9 A er(CeN) 0.0lmg/L | A% Ml 3glEgZz e EUEal0.004ng/L| E4Z
s =
=410 2= 0.05mg/L | B4= 39 [gRopAElo A =(HAAs), 0.1mg/L | 0.0040
11 [ UoMdAANH3-N)|  0.5mg/l. | 4% jJomrErZ22dEe | 0.1mg/L | 0.0020
12 AAA A 2~ (NO3—-N) | 10mg/L 1.4 g1 EzRYgEFZ 29 e | 0.03mg/L | 0.00600
13 7F=H(Cd) 0.005mg/L | A= 42 L E2dH 8| = 0.5mg/L | 4=
14 R 2(B) 1.0mg/L 0.01 43 % 300mg/L 69
15 # &= 0.005mg/L | EHZE 44 LV F AN 10mg/L 2.2
16 [c}o]o}A] = 0.02mg/L. | A= 45 YA 74 A=
17 [2he] & 0.06mg/L. | EA= 46 B 5 =
18HUERE L 0.04mg/L. | 4= 47 -2 1mg/L 1=
19 74 0.07mg/L | A= 48 M = 5% 1=
_ A A (S 0] A H 2HA _
20(1,1,1-EgZF22EY 0.1mg/L 1= 49 0.5mg/L | A=
A)n] A :ABS)
O =]
gi 21 HEEE2EAPCE)| 0.01mg/L | &A% A9 50 2ol 25 % (pH) 5.8-8.5 7.4
[elare] -
FE
70 22 (=Rl 2w 2o HRI(TCE) 0.03me/L | BHE | |51k (Zn) 3mg/ | BHE
%7@ -
B CEEER L 0.02mg/L. | 4= 524 &0l (Cl-) 250mg/L 21.0
24 A 0.0lmg/. | 4= 53 B FE 500mg/L 119
25 [&Fl 0.7mg/L, ek 54 4 (Fe) 0.3mg/L | B4
26 o] &l 1l Al 0.3mg/L 1= 55 [&zH(Mn) 0.05mg/L | E71&
27 =4 A 0.5mg/L 1= 56 B %= 0.5NTU 0.07
281, 1-gZ==od#d | 0.03mg/L | EHE 57 [BHke] = (S042—) 200mg/L 17
29 [l —4t}o] 24k 0.05mg/l. | &A= 58 |[&Fu]F(Al) 0.2mg/L 0.040
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YIBS : VKG-TING-FHEF-XX@Q-USID
IT IT [ ) IT
AZB(AMEEHIE) SSAXEELAN
de(god) MUABA(HOIMS)
epIb 19551 068 152
Canl
EPN TS 031 461 8090
ZIIE YA B2 268(0/5, 2,35) ENEES
23 (43) CFEL TR
()2 &IHH0I 20140344281
HAL
ATHXI
T YA LER 268(01F, 2,38)
ugel ge  |asn SBUE BSNE 2014034481117
HEY BSO0IbIA 2B
sEe |1
sESNIIE
R ERe =B N
HEXY 8 8¢ SE0 2T
s |REUOm
=oEER  |sure /s
84 o4t
E=o =
mogz ML AB Mo (1o [lou [N as
W EUS AE Y 0= [ Joi [OlotLi=
JIEt
TAEME | MITEMSE U 22 W ANBAN MASEHIS0 Get AB(ABHIIE) ESHE MES
=
=R 20184 119 14
=100 T
Ik BANE st
Zswaws|  20140344281-117 |
Hel=A SADNWS 22983 | MAKE" | 0k | Melwm | 2018 118 168

E SYNE UHYWOZ USHACH A BoE B E T E (http://www.foodsafetykorea.go.kr/) SHIOIRIM A 2218 = ASLICH
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EESHE ¢ TVKG-TINI-FWEF-XX@Q-US1D

ANEY = 422 % HIEHIE

No. BEHEY E= 429 b & Bl 2(%)

1 ZE0IH AT &R 100%

8=8g o RSN 8

Yy Y ZRHE | HUEFE2A(1~10T0I5H E2/0 @I (P/E) =Xl

e

B SEHAE QYR U3 H A Bt E S X8 (http:/ /mww.foodsafetykorea.go.kr/) EHIOITIM A 218 4= ASLICH
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A D2016050677 =

A4 Negrar (ié%;{) 2016-05-11
dAE | F4 5 A4 Antol 2
ol | F A& | AV oA 2ER 268 (0]F)
449 | &3
HZHE Arddd 2016-05-12
AArel =8 | Ang

AAHSMS | D2016050677

As7F 8 d7del AR g dae oS3 syt
A EEE
el =2 F2Hmg/g)

AARE F 89%:4 # 3
2% AAEFA
delg

289.96me/g

[EH2 2R E-A 7 S A ETH GANAALA 228 k2

206 649 13¢

g3 sFELATE

(AH#FAZ7ISHEEY F4 57154 FSTY htep:/fwww khsi.re.kr 3
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Al & & Xl

ANR A8l 8 @Ké) 2NAT 0l 8 o (M

AN2F+#5: D2016050677 NSE$2Y : 2016-05-12
ANEZMES: HIE=F2 NS AL : 2016-05-19 ~ 2016-05-20
N 2 8 =g"s" & Ef & JE

ANEEIH HLISAESE N4 LSS AIEY 3. HEL2E AEY 3-25 HE=FZ

1. BE2d ¥ BEEEY M=
1) EES223E
oEgzd Lot. No = Ml 2= A S
D-(+)-Glucose SLBM4106YV 99.9% Sigma STD-2015-0517

2) ZE2UH E (Stock Solution & Working Solution)
Stock solution(mg/kg)
HEEZ HESEMH 2(mg) EHEE(n) FE = (mg/ke)
D—-(+)-Glucose 51.5 100 514.4850

STD Working Solution(ug/me)
HE822 1 2 3 4 5
D-(+)-Glucose 10.72 16.08 32.16 64.31 128.62

3) Working Solution M X : Stock Solution A E22 0K LH S ol S14610 MESICH (FASHRH)

2. N8 - BAEY(AE - A2 HEDH)
1) BEg2%99 =H
D D-22IX D=2 UFES 100m 2O EAI0 &
@ E84E JI610 23| =0 £ 100m2 8 £ 84510 X
@ 9o 2HES =242 HE5| 54510 DEEUSZI L,
2) NE2w%o ZH (EH2 IH)
@D AE2 S AME & ZAIEES SAI0 & AEHT
@ AS YBHBS HUS| SO AASZHA 0 FHEHCH (X0l 10%0140 2 X6,
o2 o] BR8 22 85% (fIEtS SUO2 AIZ 1gE 10MK O A A S0,
=224 100mE J}EHC
@ 042101 Ot 2+OHMI(20unit) 2 40 ~ 200mg= 2| &tC},

H

=0
ER/UoR &Ll

I

0

®
nl

©0.1NAMSLEBRHS 0I2310{ pH 6.92 B & 20TH A 2AI S TS0 SAES AIZCH
®0.1 NSMBUOR pH 5,002 Y= ME2A0HK(50uniVE B2 37CHM 2AI LSt W60
A28 A2ICH
@ EREO(10un) ©f 15780 ¥ 0.IN $USLUISBSASE pH 7.52 & R 3700l 242
Y50l BAZS AlRUCH
KHS]QQD~12}'FQ1 ‘Rev.t) - - A4(210 X 297)
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4 9+ # I+ 9 2

4-1. YA SE ATAD

ﬁ
n:E
r&
N
>~
Hm
=2
=
ol
ME
o
ML
1
B
n
ny
fm

d79] 7l 24 # A

PMKTRE =8 2 MKT ¥A process 54

. *S5TP 4P Mix & Launching
=5 “Market Chance Exiraction “Hit Cohcept Development” PR
E e TRETE 222321 0}5] H0 2 concepl £ & e Etienngd 8 @:gdgijym
N . = 2 way Segmentation
" i * Seti-Coig™ :

E * Triangle Work Shop™ « E9 balance™ » Target Pincelte™ - Coaching & Advisory
5 * Pest Analysis = = Positioning Cascading™
ut - SMC.C Modal™ = Value Transfer « UPP 13way™ * Education
B Chance Racheck™ * USP Logic Trip™ . « MISE™, S-Big Picture
= = Cohcept Evaluation Process - IMC™, 'TTL Communication

+ USAT 2} (OnHing) i
= = . - 13} Test: 84 22} FGD )
3 | *3A=71Deplhinterview - 27} Test - Concept & Product Test (HUT) Survey Data Analysis

(Delphi)
+ Internal Ir:lerview% - - Hitldea 12 - STP HEZE A CEEEE R AR
- Project Needs 3 & - Seri Profiling -4#7 BEE concept D1HEFE T 2} X
- Key Hit Point 2% 2 212 ZNE EfHHSTP RS * DNP Parther Nebwotking

» Data Research -COIG oYM g - E 020 JeE MESLL

-2 Al 22} - ldea Screening ZPE S VST positioning 4%
ki -SEY Aahgd 32 24 - A RdE
}E = Hit Concept '
(g ,L].cH Hekgle ® - Mega Hit concept 71’2 = 4P MIX Guideline
H B R-IB_] ok - Main Benefit Creation 7] & -MD=el A3 Fles 2 F aH e
o ;é@t& ot = -USPEE APMx ZE EE
g | IEIIHTET - Ingredient Branding 7% -AE 0T B 21 W
" - Quick & Core FGD SE d% ARyAo A ey

Concept 25 2 Hnit -2HRIZA 2SR A R THE 24
* Trahgle Work Shop = _i.)‘}’;é‘ AFFzAIH B
E VAR Y IR =z W E4
BTL Communication H=F &

A B MY FEE0) #4 ARETAL A d6 72 2 AAE AU
A

\= o
| 93] HPLCE %3l 248 8% peaks ol

AR AR EAY deuolA
cEFEEY FEANFE B4 AR AT HFANA ARZE] 2FEEY T
Fe A S48 AsAe FBT FAH Aol Had olg Hs A
Az, &u, 29, A9, 25 g 2318 AFS T3l HH<9 HPLC 4
He AAE
AW Wl A
-Eo] A(Specificity): A@ RN AR SAEH} FFEHEE LIViVIE & & 3
3] B st AS3EnlE 9 HEATE U3
-2 (Linearity): 24 A52E F=EEF A VDE 43t 33 E45 &
ABAFRIZE Sl FAAA RS Felstn FAYAAoZRE JAEF F
T kol tig o84 & e duexms gl
-8 A (Accuracy): R BEFEF Ag9 2AS ARV SAEFS L1viy) B E
2 EF %, 4 33 EAst HAFAAES ol &8st A4tH HHEEe o] &4 9
F ek, MEATE gt AFAHe FE&rIE izt 90~110%, ¥ EA
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O & A7ELe 7E AYPATE T3l in vivo, ex vivorlTH R HAE B FEAL
FdS 2 AZAEZ A EFe B AT Yaglon, 1 AH}E v Y
A3E e F ANF

@ = AFT A=W A= 7] FEE T B35 Hexane®dEoA 3 &
T F]lsker, oA &S Yehl= =Zo] lupeold S AU, e
F= % Bt gIAE £3F oA &< in vitro, in vivooll Al o et o] F<l
.

@ Mouse primary osteoblastsE ©] &3t 1¢,25-(OH):D;S. &2 /413 osteoclastogenesis
o A9 lupeole] BEFHE FAIAI, I A w5 YEHQ] AdA a7t e

Lupeol (uM)

10,25-(0H).D; (10°M)

B 120 - c 120 - D 2000
100 - = 100 =
e -2 H
£ 80 =T 80 - %
2 =0 2
S 60 22 e | g
=z b2 T
El L -]
S 40 1 a5 -
(] > =
Ez 3
20 4 ] 20 - E
— 3
=z
0 0 - 0
Lupeol(pM) 0 1 5 10 20 Lupeol (kM) 0 1 5 10 20  Lupeol (uM) 0 1 5 10 20

[lupeol®] Mouse primary osteoblastsoll Al S}EAE &3} Ao v X]= ]
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@ Mouse primary Calvaria Osteoblastic Cells= &5t = A3 3ol lupeol] &3
WSERA, I AR EAE E3o) mA e s ARk S fahde et et

2 mlm

KN
=5

>
L]

€08 cell = dday = Fday W 14day L mx.m; Lupeo (5 M )

5
8
H

q
100 3 100 :,_ 1 !
§ 20 %E 80 ’3 ! * g “k
3 &2 e
; 40 5; 4 i (‘ §- —
S o Ev g ¥ 1 it
20 B - 2 - 2 1
: ; ¥ -
Lupecl(i) © 1§ 10 20 Lupeol (M)
g e Ty o |

Lupeol (10 M ) Ly y-w (20 pM)

~
® i ]
h’l'l ﬁ'h- }"_ |
4
X
20

1 0s
' [ 2" e
PG 25 o HH sE
L = i 3
£ o6 ‘é FE 04 Lupeol (uM) 3 600
=2 2504 =5 i
02 02 5 400
o 0 o 5
10250HEDy -+ + = 10260HD; - ¢ ¢+ 2
Lupeol@M) © © & 10 Lupeol(uM) © 0 5 10 o 0 5 10 ° o 5 10

Lupeol (M) 0 s 10 2

[lupeol®] Mouse primary Calvaria Osteoblastic Cellsoll A SFZAHE 23} Aol vjx]= G

® C57BL/6 miceo] PBS or lupeol at 25 or 100 wxg/kg/days 3¥€3tr FA3sta, 1
@,25-(OH):D; o2 a3 in vivorRdEdA Az FA oA &35 4HE 43

= Sk 2= L 3L B TC =] [e)
lupeole] ¥E7k 27k @42 HBAT FA AA7F FASA deheg
A 10,25
IGH};D:
800 -
0 1 2 3 4 5 & s dnya B
600
A E
Pre-treatment Sacrifice e
w5 400 A
2
B E 200
3
=z
0 A
1,25-OH),D;, - - - - -+ * o+ 4+ 4
Lupeol 0 5 25 50 100 0 5 25 50 100
1a,25-(OH);D; () 1a,25-{0OH);D; (+) 10,25-{OH), D, (+) + 1a,25-(0H),;D, (+) +
Lupeol 50 pa/kg Lupeol 100 pglkg

[1¢e,25-(OH);D;2 F=3%F F44 in vivo @A lupeole] &3}]
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® C57BL/6 miceol] PBS or lupeol at 25 or 100 pg/kg/dayES 3¥93F Fojstar, 1
a,25-(OH):D3 2.2 F93k in vivoRd oA serumS AFHsle = £43 #FHEH Ca
(A), phosphate (B), ALP (C) ¥ RANKL (D) A HAEE Ay B Ay g2 45
lupeol & TollA A 371 AL
A 35 2

3 3 20
3 = £ ]
E 20 E 15 1
o 15 S 10
© 10 E
5 o 5 |
0 4 0 A
1a,25-(0OH),D, 1a,26-(OH),D; -
Lupeol 5 25 50 100 0 5 25 50 100 Lupeol 0 5 25 50 100 0 5 25 50 100
c 14 10 | )
12 4
E 10 5 °
2 8 E 6 1
o 6 A 2
z o 41
S : & 2]
0 4 o 4
10,25(0H);0, ~ 10,260H),D, = - = = v o+ 4+
Lupeol O 5 25 50 100 0 5 25 50 100 Lupeol 0 5 25 50 100 0 5 25 50 100
[1a,25-(OH):D32 53 =44 in vivo 2E 9
serumoll Al = A4 Ao Wt 4 A7

@ 2 AFEL 9o} 2o #A-AAE A4 in vivo, ex vivorlTHoE HAE F FIEA R

FAF D FZAHE A G A AFE FIsReH, O AAE T IF A

158
B Ao A= in vitrool A o] EeA ) 7| HAAFE HIREOSZ in vivool A el - A
ol

@ B ATAME 22d ol BRIF in virool e B S AATE
4% FRLAE olgstel in vivo oS BAD oA AsHe HEHoE A
1

- 119 -



oo

Osteoblasts/
stromal cell

S 9% in vivo B HE A2¥ ZoAlE ol &ste FebAl

25 83 A= AYF

@ FA& o2 DBA/1J w920 Complete Freund's Adjuvant ¢} 1:1 (v/VHIE&Z 4
Bovine Type Il collagen 100 xg< #E] FEo J3t2 FASY dFE &< #-Y
< sk, ol HF Y985 E FHste O 33E A9 E.

@ ASA AlEFIJIQ IL-14, TNF-«o, IL-69}F [L-17 A/IHGAE Ao A A=A
H T8 AdAY. wekA, iz X579 el Y #Ed v #E 24

oA thEZHR! AFA AelEFIRIQ] IL-14, TNF-a, IL-69} IL-17¢] Fo]& <l &4

ot HAxAsstdA e Al o

=
S

il

|
!;-eul

X
L ok A 0§}

[E2H 72 B SERDoA HEELAAMCIESY A5 aye} HEEHAAE
Fdoll o7 A 7 B FERDL AF5IA a3 Al
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W AT 9FH ARG ABe] B At WAAEE AAstE T ZHAE
o Bx D BHES F/AA AGAAL olge AYstE el xHol RHAL
g MEEAMoEe o8 AREF FHE A& Awe WA W BAsE
THI7 AZsh 28 T AXo 2E8 2AS7] 93] A g2 e APsta 24
ArAdow BT BAY 44

[
(=
| i

PBS MTX
7.5 mg/kg

:
1

r .
PBS MTX
7.5 mgikg

N

PBS MTX
7.5 mglkg

o
1

PBS MTX 7.5 mglkg

o
L

304
20

PBS  MTX
7.5 mgikg

Positive cells/field
Stat3 pYT05
Positive cells/field
a g o o

Positive cells/Mield
=

B
o
P~
w
-4
<]
a
@

o
L

o

Positive cells/field
o

Y]
&

° '

0 . ,

PBS  MTX
7.5 mglkg

= ™
[T -1
1 1

Positive cells/Tield
=

Stat5 pY694

o o
|

[(MEEGACIE Flol| o3 4 & #Hdd =DV
95 TH17 Az 2 Hz=d T Ala2e] =daxe] o]

W H%F 249 Bdd Gv A4 BEL 99 o] Ha 27k in vivo BEY =
AlzEle Mo FdE AT A<

@ 7Y W& 2 A5

O EFoIHA XA 27 HE
* oM A (Sparassis crispa)> THEACIH AT FEOIH A Leh=
oA, SolHA, HEWMA, AVIHA T3 Al AT FER

AA A
“Xﬂ 2010-78, 21&9] 71+ % 44 IdHEMA 1A (2010.10.29)” 7} Fe d8w5 F+
ol ZEFoIMA (Sparassis crispa)d] AAAA7E A Fol AHEE o+ Av= AEE AR
o] Hol 5.
« ZEo|HAlY AAA Q] i, ofu| ik, HlEHNIS] S BAs] HoEe uwl, vy
gotgFe AxFF 100 g& 71FCE K, P, Na, Mg7t FAEoIH, 11 F K7}
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1,299.44/mgo 2 71 @& & A5, FElotr|wAke F 3,223.45 mgol™ o]
% glutamic acide] &aFo] 724.46 mgolt}. WIEFTIS HIEFTIEZ} 408.5 mg, Vitamin
C 21.58 mgeltt. HIElY]l D& FHRHAL Hud o 3u) o) L FFS B+

Ho] unitika®] RnD1E9] Hasegawa$s o =& w29, E4olH =+
A7 GFAA 300 mg® AT B 9 A, NKAZY Fo= Jiglol
NKA Z o] MEFAFo] dAT Friste AS

=&l ostd, 320 mg AT7F A, AFRFREL] SYAE 15 vl sk
< o FAA AsfE AESs BAFAS

e

< g-glucan®] +x>

c FEOIHAY 40%0] FHES AAste AES HWEEF (Fgluicanoz dH A
Atk HErEF2 AQAA ) dE SAEL s, &3 HA e gERelth
ol WlEl=Ft2 1960 dthell = T thel oAyl W, R 5o A=
g HEl S Fe BREjy A, W
FF A (FDA)S 4 =
o

He HAOA 4z FadBAe Fa3 AR dEA o, Hl= 4
A2 (FDA)e] GRAS (General Recognized as Safe)@ <<1& o] A
2 ASHIL o, duS HES vT, B, 5 5 A AAFE

=
4 A, ELeR AREEA =

N> oo =
of ¢ o m
0
o
2
[0S

c EFoIHAY AEAEUF dATE A o]FAAA Fhoy, FAHEOE
sparassol (Methyl 2-hydroxy-4-methoxy-6-methylbenzoate)o] R FH Qo &+,

G ZAdol dTa dHA AU
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c FE2E 1Y
~EFOHA FEEEHE AES BE AL o5 2o, FEEEZHEH F
b (n-hexane), W83 Z=Zgto]= (methylene chloride), o€ o}AMHo]= (ethyl
acetate), &2 (z-butano)® &n] B33 thL, 1 Fo| A ethyl acetate (EA) &

32 olgstel ¥ B 4L WAL,

Sparasssis crispa (1kg)
Extraction with MeOH (3 times)

MeOH ex. (1534 g)

Fractionation with organic solvents
(n-hexane, CH,Cl,, EtOAc , n-BuOH)

EA layer (9.8 g)

NP-VLC (HEM gradient — CMW gradient)

Fr.E2 Fr. E4 Fr. ES Fr. E6
(55 mg) (1.4 g) (425 mg) (425 mg)
. . y . RP-HPLC RP-HPLC
‘ NP-CC (H:A gradient) NP-VLC (C:A gradient) (H,O : MeOH gradient) (H,0 : MeOH gradient)
Compound Sub Fr. E4-1 Compound Compound
2 (8.6 mg) (34 mg) 1(2.4mg) 3 (13.0 mg)
RP-HPLC S (2.9mg) 4 (6.5 mg)
(H,O:ACN gradient) 6 (1.7mg) 11 (2.9 mg)
7 (1.8 mg)
Compound 8 (5.6 mg)
12 (15.0 mg) 9 (7.3 mg)
13 (18.5mg) 10 (4.1 mg)
14 (1.5 mg)
(Z$o)H Al 9 Ethyl acetate (EA) B3 o 2RE AR R 34 )

-EAE-E 98 g& Ag7A = FZ3sk Z o n-hexane/EtOAc/MeOH (10:1:0, 2.5:1:0,
1.5:1:0, 1:1:0.2), CHCl3/MeOH/H,O (10:1:0, 5:1:0.1D)3 100% MeOH %7 °. = vacuum
liquid chromatography A Alste, & 7701¢] £ o2 Y+A5 (Fr. E1 ~ E7). &9
2 BIE Fo Fr. B20] tiste] deg7A= FA3 ZHo)| n-hexaned} acetone
=g SuiE IS4 &uiFE AlFEtY SA4S w=o7bH 71E7] &8]A1A open
column chromatographyg AAlste 3gE 2 8.6 mg< 23+, 2183 Fr.
Ed4oll tiste Ae7tA= FZ3% Zdo| CHCl3 acetoneo] &w78lZ open
column chromatographyZS 2 Alsle] & 6712 &8-S AU (Fr. E4-1 ~ E4-6).
1 = Fr. E4-1¢] W3ty A 24 (ZORBAX SB-C18, 250 mm x 21.2 mm id., 5
um, Agilent Technologies) ©]8% HPLC (High performance liquid
chromatography; 600 controller, waters)Z 3}&+& 12 (15.0 mg), 13 (18.5 mg), 14
(1.5 mg= EZsI9+. o w &8 21 7<% 5.0 mL/minZ, 40% acetonitrilel]
A AFske] 30 & F<F 55% acetonitrileZ 7] 27] S8 A S, Fr. Ebell tls)e]
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g4 Zs (ZORBAX SB-C18, 250 mm x 21.2 mm id, 5 xm, Agilent
Technologies)& ©]-&3%F HPLC (600 controller, waters)2 3= 1 (2.4 mg), 5 (2.9
mg), 6 (1.7mg), 7 (1.8 mg), 8 (5.6 mg), 9 (7.3 mg), 10 (4.1 mg<S EI3HHP2.
o B 2L 74 5.0 mL/minz, 20% MeOHA A A|Ztste] 60 £ F<F 100%
MeOH=Z ~7]&7] &2l A# 5. Fr. E6ol diste] 9% Z3 (ZORBAX SB-C18, 250
mm X 21.2 mm id, 5 xm, Agilent Technologies)2 ©]-&3% HPLC (600 controller,
waters) 2 3}3HE 3 (13.0 mg), 4 (6.5 mg), 11 (2.9 mg)<S E3AS. ©] u Zg
71L& #4 5.0 mL/minZ, 5% MeOHol A AlZtste] 70 £ F<9F 50% MeOHZ 7]

<7] &YAAE.

99 SHESY 7RI
-ZHolHAozRE EEdE SIFEES tF £ NMR (Nuclear magnetic
resonance), HRESIMS (High resolution electro-spray ionization mass spectrometry)
5o B4 Y Bl F U T PR F2E FHHAL

it

-[8}3+E 1] (Sparoside A, 2-hydroxy-3-methoxy-6-methyl benzoic acid methyl
ester 4-0O- ¢ -D-riboside).

Yellowish amorphous solid; HRESIMS (positive mode) m/z, =4 X] 367.1003 [M +
Nal" (A14Fx] CisHaNaOs, 367.1000); 'H-NMR (500 MHz, CDs;OD): & 6.66 (1H, s,
H-5), 5.73 (IH, d, /= 4.44 Hz, H-1), 4.32 (1H, dd, J = 4.5, 6.4 Hz, H-2"), 4.16
(I1H, m, H-4"), 4.10 (IH, dd, J = 2.8, 6.5 Hz, H-3"), 3.93 (3H, s, COOCH3), 3.85
(3H, s, OCH3), 3.70 (1H, dd, / = 3.4, 12.0, H-5'a), 3.65 (1H, dd, /= 3.9, 12.0 Hz,
H-5'b), 2.43 (3H, s, CH3):; C-NMR (125 MHz, CDs;OD): & 172.81 (COOCH3),
156.45 (C-2), 154.57 (C-4), 137.40 (C-6), 137.22 (C-3), 112.34 (C-5), 111.09 (C-D),
102.64 (C-1"), 88.46 (C-4"), 73.82 (C-2°), 71.23 (C-3"), 63.30 (C-5), 61.63 (OCHy),
52.68 (COOCH3), 23.28 (CHs); HMBCs (Heteronuclear multiple-bond correlation,
CDsOD, H-# — C-#) H-5 — C-1, C-3, C-4, CHs; H-1" — C-4, C-2’, C-3’, C-4’;
H-2" — C-1’; H-3° — C-1, C-2’, C-4’, C-5’; H,-5" — C-3’, C-4’; CH3 — C-5,
-6; OCH; — C-3; COOCH; — COOCHs.

33519 'H-NMR spectrumollA 6 6.66914 UEF}E 3 19  aromatic
protone &RIstA L, & 5.73-3.65°1A4 YE= signalEE § el F unite
EAE AR =T & 3.933 38594 singletoz Y= F 79
methoxyl proton E& 313193, 6 24394 singletez Yehy= 3 79
methyl7] 2 &913t51S. ©] 829 “C-NMR spectrumel A& & 172.8160A]
3t}e] carbonyl carbon <, & 156.45, 154.57, 137.40, 137.22, 112.34, 111.09] A
aromatic carbong-<, o 102.64, 88.46, 73.82, 71.23, 63.30°14 3 7He] @ unit2
ARleF . 283 F 78] methoxyl 712+ gk 7H¢] methyl 71E 242 6 61.63,
52.6831 o 23.28°14 A& AFEL J= #E7IEY A= HMBCE =
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AFogA AAYT F AAJS. oY dataE FTH3A, o IFFES
2-hydroxy-3-methoxy-6-methyl benzoic acid methyl ester 4-O- ¢-D-ribosideZ &
At o, 4t 3HHE = 4] sparoside AR HHE A

o P, oo am e ohnm -
o M~ M~ I BB B ] ] =
uw uy o T ~ <t oo onjon o o
| N a3 e i
[ ,ML‘LJL (N _,_J, PR
T T T, i
— =] &N Qo OO o
(=1 =] QO W= Q
2 & 22ez®cc 2

T T T T T T T T T T T T T T T
(1] 95 90 a5 ao 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 4]
1 (ppm)

[3}3% 19 'H-NMR spectrum)

= W o~ = To ¥

« = W = N mQ o w o4 o m w @w
oy O < ~ ~N o~ a < o N b s A ] N
r~ A m o - o -] ”m o— m — [+ ”m
- - - - - - @ ~~ e N N
| A 5 N | I N 1~ | |

0 180 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ¢
f1 (oom)

(8}3E 19 ®C-NMR spectrum)
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Intens. BSHODE.2: +M5,0.1-0. 3min #3-16
pali
367.1003

413.2655
398.2404

! 373 1085
3350732 om0 |
238 5511 \ l ) t
2030315 2705773 2971304
0 [ { [ SR P A (i 1 l”.l‘ L l il ull[ el LL
0 : : 0 3'50 460 4‘50 X

100 150 200 20 300 mz

(3&E 19 HRESIMS spectrum)
-[3}8+= 3] (Sparalide A, 5—methoxy—phthalide 7—0O—a—D—riboside).

White amorphous powder; HRESIMS (positive mode) m/z, =7 %] 335.0738 [M +
Nal* (A4Fx] CiHisNaOs, 335.0737); 'H-NMR (500 MHz, DMSO-a): ¢ 6.82 (1H, s,
H-4), 6.81 (1H, s, H-6), 5.95 (1H, d, / = 3.8 Hz, H-1), 5.28 (1H, s, H-3), 4.10
(1H, dd, /= 4.0, 5.8 Hz, H-2"), 4.00 (1H, dd, / = 3.6, 5.8 Hz, H-4"), 3.89 (1H, d,
J = 56 Hz, H-3), 385 (3H, s, OCH, 3.45 (2H, m); “C-NMR (125 MHz,
DMSO-@&): ¢ 168.89 (C-1), 166.11 (C-5), 156.23 (C-7), 151.68 (C-3a), 107.05
(C-7a), 102.59 (C-6), 101.17 (C-1°), 100.49 (C-4), 87.99 (C-4"), 71.74 (C-2"), 69.77
(C-3), 68.98 (C-3), 61.48 (C-5), 56.19 (OCHs); HMBCs (DMSO-a@&, H-# — C-#)
H-3 — C-1, C-3a, C-4, C-5, C-7a; H-4 — C-3, C-5, C-6, C-7, C-7a; H-6 —
C-1, C-4, C-5, C-7, C-7a; H-1" — C-3’, C-4’, C-7’; H-3" — C-1"; H-4" — C-3’;
H,-5" — C-3°, C-4; OCH; — C-b.

3}3532] 'H-NMR spectrumel Al & 6.82%} 6.81¢4] singlete. 2 U}E}}E= signal
S 2 % /)¢ aromatic protonEs &lstH i, o 52804 AHEZk 2& singlete
2 YelydE 3 719 oxymethyleneo] 3sj3dsl= signal &2l E=3I o
5.95-3.4591 4 YEUE signalgE ¢ 1] 9 unite] EAIE, o 3.85¢ signal®
methoxyl protong 2818t1S. o] 33E<] “C-NMR spectrumell A& & 168.89¢]
A skye] carbonyl carbon<, ¢ 166.11, 156.23, 151.68, 107.05, 102.59, 100.49¢l
A aromatic carbonE<, & 101.47, 87.99, 71.74, 69.77, 61.48° 4 3+ 7§¢] & unit
S st e. 18lal o] oxymethylene®t 3+ 7§ methoxyl 715 2tz o
69.987 56.19°4 ERItA . ol L dataE WMIEOE I} v
phthalideA| 24 S FAHE 4 AAS. %3 chemical shifte} TLCEX O Z HFF
I} vlwste] o] riboseZ st o™, e 13 proton?] anomeric protonde]

[o

@ 0

- 127 -



coupling constant”} 3.9 Hz=Z ueldol| wa} aglyconed} «-configuration® o] = ¢}
== FUsAs. AReta e #AE7IES HA= HMBCE SAHPO=ZA AR
& 4 A on 528944 YEt= oxymethyleneo] &c 168.892] carboxyl

107.052] aromatic carbon3} correlationsle] ,-lactonylated

carbon¥} ¢ c 151.68,
aromatic compoundg 7FA1 & I, ©]E F3l phthalide skeleton®d

S 9T = JAJS. 28 oy 5.9594 YER}E anomeric proton®] 4 c 156.23
3} corrleatiodte] 22 1¥ protone! anomeric protono] 7¥H $1X o) At A
< st e. ®I op 3.85914 yER+= methoxyl protone] dc 166.113%
correlationdte] methoxyl7]7} 5% 1X]o AZstn USS FASAS. ©]42
datas £%3}te], o] 33EL 5-methoxy-phthalide 7-O- #-D-riboside2 4313
3, A7 3FEZA] sparalide AR HH s 2.

W @ o P S =
5 0 o woF Im

r T
10,0 95 Q0

(3}3E 39 'H-NMR spectrum)
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f1 (ppm)
=) = 13
(33E 39] “C-NMR spectrum)
JﬂL = h )\ — _.h.-hul s\
’ - - — - r -38
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—3 ' L
EE—— L]
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— L ] .
—‘; . o0
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—— % . [ §
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il
r
130
140
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i n I | L
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33 3¢9 HMQC spectrum]
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Bl | |V VA S L | Jll__

1 {ppm}

[3}8+E 39 HMBC spectrum]

Intens. BSHOOL.d:+M5, 0.40.4min #21-22

x108
31350739

437.1508

360.3224

5. 5
41312821 4'1t53'

000 . . i ; : N UM WV W LLH . .
100 150 200 250 300 350 400 450 mz

(3}3%& 3¢ HRESIMS spectrum)

-o] S3HEe AdE Je BFY FTHe EEFH] A vnE AAHY £ AU
o =< 10% Faroz JhFERsiste] JirEslees EEFI 4 TLC (Thin
Layer Chromatography)E AAlsted 28T 4 U3l Carbon NMR data® o] gt&E
o Aststa Q= e ribose = arabinose® ol 4st =t TLColA] RIBOSE® #
=54 AEs] Ao A

> o

O:
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A%E o) A WA 24

23td ribose”t D-form@lA|, L-formelA] AAst7] sk, o] 3gEe] 7 F&

stereospecificgr &85 tha ¥ o] AdAFHE.

OH OH /
2 HO sH P
CH,OH OH H>’<
0 HS o OH  OH 7S OH N 5
Né
NH;  Ho s 0 o }-NH
L-cystein methyl ester >/< tolyl isothiocyanate s
—_— > _—
H
OH OH OH NH 0
ribose /

TVrRE] AFES S8t ZA|o] AlBET Qe EFEE D-ribose ™
SA8kA A A, HPLCel injectiond}e] 1 retention tim
olgfle] IHolA & 4 A& nke} o] D-ribose %+iﬂ7} L-ribose f-%=

% 7V =7 elution AL B FAEQ JFEIES TFEEY

1

L-ribose = &

Aol s 3

e oz

SEA9pst 22 2o E HPLCE AAdE o, D-ribose =49} 22 retention

t1me°ﬂ A elution®& 1T = AAS
(A) HPLC chromatogram of D-ribose derivative

Dr-ribase

e

(B) HPLC chromatogram of L-ribose derivative
=T gf L-ribaze

(C) HPLC chromatogram of sugar derivative of compound 5§

D-ribase of compound 5

l

[D-ribose (A), L-ribose &% B) ¥ 33E 5 72 =E
(O%=A2] HPLC chromatogram]
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-[8}+= 4] (Sparalide B, 6-methoxy-4,5,7-trihydroxy phthalide).

Yellow amorphous solid; HRESIMS (positive mode) m/z, &% %] 235.0212 [M + Nal’
(AAFX] CoHgNaOg, 235.0213); 'H-NMR (500 MHz, DMSO-d): & 5.09 (1H, s, H-3),
3.79 (3H, s, OCHy; “C-NMR (125 MHz, DMSO-a): & 168.90 (C-1), 141.94 (C-7),
139.30 (C-6), 139.19 (C-5), 135.44 (C-4), 124.99 (C-3a), 106.25 (C-7a), 66.79
(C-3), 61.60 (OCH3); HMBCs (DMSO-a@, H-# — C-#) H,-3 — C-1, C-3a, C-4,
C-5, C-7, C-7a; OCH; — C-6.

3}3-542] 'H-NMR spectrumol| Al & 5.099] 4 oxymethylene signal® & 3.790) ]
methoxyl7] & #<latdg. o] 829 “C-NMR spectrumol| A= & 168.90¢1 A1
carbonyl carbon¥} ¢ 141.94, 139.30, 139.19, 135.44, 124.99, 106.259 4] aromatic
carbonE< #9215t H 2. ol9F £ datag wlg o= 33E 33 fAFSE phthalide
Adde FHZ & AAs. AFstaL A= #5719 A= HMBCE SAHTS
ZA BAT & Y. on 3.79¢ methoxyl”| 2} 6c 139.31¢] aromatic carbon3}
correlationdte] methoxyl7]7} 6 QX0 AFsty A2 AR oS =%
3lo] o] 3}§ES 6-methoxy-4,5,7-trihydroxy phthalide2 F331o™, A5+ 3}
&2 sparalide BE ®H3492S.

oo ¥0, do

(3}3E 4] 'H-NMR spectrum)
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(3}3% 4°] HMBC spectrum)
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(3}3+E 49 HRESIMS spectrum]
-[8}3YE 5] (Sparalide C, 5 6-dihydroxy-7-methoxy phthalide).
Colorless amorphous solid; HRESIMS (positive mode) m/z, =% =] 219.0268 [M +
Nal" (Al4+x] CoHgNaOs, 219.0264); 'H-NMR (500 MHz, CDsOD): & 6.68 (1H, s,

H-4), 515 (1H, s, H-3), 4.01 (3H, s, OCHy; “C-NMR (125 MHz, CD;OD): &
172.14 (C-D), 155.49 (C-5), 147.44 (C-7), 142.32 (C-3a), 139.62 (C-6), 109.50
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(C-7a), 104.67 (C-4), 70.46 (C-3), 62.65 (OCH3); HMBCs (CD3OD, H-# — C-#)
H,-3 —C-1, C-3a, C-4, C-5, C-7a; H-4 — C-3, C-5, C-6, C-7a; OCH; — C-7.

33559 'H-NMR spectrumelA] & 6.68914 aromatic proton<, & 5.15004]
oxymethylene signals, ¢ 4.01)A4 methoxyl 719 ZAE 2l PL. o] 33L&
°] BC-NMR spectrumell Al carbonyl carbong & 172.149l| 4, aromatic carbons<
0 155.49, 147.44, 142.32, 139.62, 109.50, 104.67° A & 213}, &3+ o 70.463%
62.659 A= oxymethylene®} methoxyl carbon®] &=AZE &<2lsyge. ol &
datag wl& S =2 phthalideAl9d S F4T + Ao, Addsta e #S571E
o] YA= HMBCE SAHTCZA AAL F U= olE TFsA o] sig=+
5,6-dihydroxy-7-methoxy phthalideZ &
2 WA e

o2
ol
ol
3R
o
q
>
=l
ot
oo
it
fru
X
wn
o
o
=
o,
o
o)
(@)

—6.68
—5.15
—4.01

(3}3+E 59 'H-NMR spectrum)
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(3}3% 5] HMBC spectrum )

MEFBE BSHOOT d: +M5, 0.3-0.6min #20-33
*®10-7
219.0268

201

241.0080

2851682

227.1251

204.0266

ol | | ol
100 125 150 175 200
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(3135 5] HRESIMS spectrum )
-3}3+ 5 8 (Habiratakelide A)
Colorless amorphous solid; 'H-NMR (300 MHz, CDsOD): & 6.51 (1H, s, H-7), 5.18
(2H, s, H-3), 3.83 (3H, s, OCH3); “C-NMR (75 MHz, CDsOD): & 172.34 (C-1),
154.76 (C-5), 154.65 (C-6), 136.87 (C-4), 133.94 (C-3a), 104.63 (C-7a), 100.95
(C-7), 68.63 (C-2), 56.50 (OCH3); HMBCs (CDsOD, H-# — C-#) H,-3 — C-1,
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C-3a, C-4, C-5, C-Ta; H-7 — C-1, C-3a, C-5, C-7a; OCHz — C-5, C-6.

3}3582] 'H-NMR spectrumolAl & 6.5104 singlet® 2 1}E}}E  aromatic
proton signals, o 5.1894 AE# 22 YEU+= oxymethylene signals, & 3.83
o A/ HEZE 30 =F singlete 2 UElY= methoxyl 712 &A1& &AsA . ©] 3
329 BC-NMR spectrumol] 4] carbonyl carbon signals & 172.349]4], aromatic
carbon signalE< ¢ 154.76, 154.65, 136.87, 133.94, 104.63, 100.9591 4 &<A3}HA
<. X3 & 68.637 56.509) A= oxymethylene¥} methoxyl carbon®] A& &
3RS ATsta e #F71EY YA = HMBCE AT o =24 AAT + A
. ol¢} 22 datag viR o E T vluste] o] IFES EEo|H A A A
] Ru¥ u} Q= habiratakelide AZ 5332

32 o

A

l

6.51
518
8

|
ﬂ \
4J “ ‘M_JLQL__.*MM

75 70 65 60 55 50 45 40 35 20 25 20 15 10 05 0.
1 (ppm)

(8}3tE 829] 'H-NMR spectrum)

1 OO—
2024
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172.34
154.76
154.65

—136.87
~133.94
—104.63

100.95

—68.63
—56.50

'
1
1o 1 j
.‘ " [AML ‘L‘ " ‘ ‘ oy el bl ahai o ATrrETvam——
4 Y v WP Y v r !
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(313E 89 ®C-NMR spectrum)
-3}3+E 9 (Micotinamide)

White powder; 'H-NMR (300 MHz, CD;0D): & 9.02 (1H, s, H-2), 8.69 (1H, d, J =
4.7 Hz, H-6), 8.29 (1H, d, J = 8.0 Hz, H-4), 7.56 (1H, dd, J = 4.9, 8.0 Hz, H-6);
BC-NMR (75 MHz, CD;OD): & 169.96 (C-7), 152.98 (C-6), 149.60 (C-2), 137.48
(C-4), 131.64 (C-3), 125.33 (C-5).

mmmmm

mmmmm

I D N

) 95 90 85 80 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05 0
1 (ppm)

(3}3E 9] 'H-NMR spectrum)
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(8}3HE 99 BC-NMR spectrum )
-3}3t =2 11 (Adenosine)

Colorless crystal; 'H-NMR (300 MHz, DMSO-d&): & 8.5 (1H, s, H-5), 8.13 (1H, s,
H-2), 7.37 (2H, s, NHy), 5.87 (1H, d, J = 6.5 Hz, H-1), 4.60 (1H, t, J = 6.0 Hz,
H-2"), 4.13 (1H, m, H-3), 3.95H, m, H-4"), 3.66 (2H, dd, /= 3.2, 12.2 Hz, H-5);
BC-NMR (75 MHz, DMSO-a): & 156.17 (C-1), 152.36 (C-2), 149.05 (C-3), 139.90
(C-5), 119.35 (C-4), 87.89 (C-1"), 73.42 (C-2), 70.65 (C-3), 85.88 (C-4), 61.67
(C-5)
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-3}3+E 12 (Ergosterol)

White powder; 'H-NMR (300 MHz, CDCly): & 5.54 (IH, m, H-6), 5.36 (1H, m,
H-7), 517 (IH, t, J = 6.0 Hz, H-22, 23), 3.62 (1H, m, H-3), 1.01 (3H, d, / = 6.0
Hz, H-21), 0.92 (3H, s, H-19), 0.89 (1H, d, / = 6.0 Hz, H-28), 0.82 (1H, d, /= 6.0
Hz, H-26), 0.80 (1H, d, / = 6.0 Hz, H-27), 0.61 (3H, s, H-18)

J|£ ﬂ ﬁu

g

!

04
2.00

| i
( A Mtbﬂ v W\u b I ‘b W

o
ccse = - s Saagcgcog

i . T T T T T T T T )
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (pem)

(8}3E 129 'H-NMR spectrum)
-313+E 14 (5e,6 @ -Epoxy-(22E,24R)-ergosta-8(14),22-diene-3 4, 7 5 ~dio))

Amorphous powder; 'H-NMR (300 MHz, CDCly): ¢ 5.18 (1H, m, H-22, 23), 4.40
(1H, br s, H-7), 3.89 (1H, m, H-3), 3.13 (1H, d, / = 3.0 Hz, H-6), 1.00 (3H, d, /
= 6.6 Hz, H-21), 0.84 (3H, s, H-18, 19), 0.89 (3H, d, / = 6.9 Hz, H-28), 0.82 (3H,
d J = 51 Hz, H-27), 078 (3H, d, / = 51 Hz, H-26); “C-NMR (75 MHz,
DMSO-a): o 152.82 (C-14), 135.46 (C-22), 132.44 (C-23), 125.37 (C-8), 68.92
(C-3), 68.0 (C-5), 61.54 (C-6), 65.28 (C-7), 57.01 (C-17), 43.17 (C-13), 43.05
(C-24), 39.78 (C-20), 39.50 (C-4), 38.91 (C-9), 36.79 (C-12), 36.04 (C-10), 33.30
(C-25), 32.39 (C-1), 31.32 (C-2), 27.41 (C-16), 25.17 (C-15), 21.45 (C-21), 20.19
(C-27), 19.88 (C-26), 19.20 (C-11), 18.28 (C-28), 17.84 (C-18), 16.75 (C-19)
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weE HEse
-EFoIHA L PrEi —rﬁlﬂ FAEEL Uo7 2 NMR (Nuclear magnetic
resonance), HRESIMS (High resolution electro-spray ionization mass spectrometry)
59 @z e 53y F 14 Fo FFE TFEE 7S

TZ
l?:ﬁ]% 14 F9 FEE] 72+ v Zon,
2—hydroxy—3—methoxy—G—methyl benzoic acid methyl ester 4-O- « -D-riboside,
sparoside A (1), methyl 2,4-dihydroxy-3-methoxy-6-methylbenzoate (2),
5-methoxy-phthalide 7-O- « -D-riboside, sparalide A (3), 6-methoxy-4,5,7-
trihydroxy phthalide, sparalide B (4), 5,6-dihydroxy-7-methoxy phthalide, sparalide
C (5), 5-hydroxy-7-methoxyphthalide (6), 5-methoxy-7-hydroxyphthalide (7),
hanabiratakelide A, (8), nicotinamide (9), 5’ -deoxy-5’ -methylthioadenosine (10),
adenosine (11), ergosterol (12), ergosterol peroxide (13), 5« ,6 @ —epoxy-(22E,24R)
—ergosta—8(14) 22-diene-3 5,7 f-diol (142 FHaFL. 33E §HS A3 =

Z9] FAEEC] EFoHAAA AFoE EYHAS. 53], FFE 1, 3, 4,
SHE A4t G EE AHsIROH, 3EE 2, 682 AAdNA HFo=
] = 3=

3Ry =R3=H, Rz = CH3, Rs = Oribose

R
on 0 R.0. 4l 3z 3 4R,=Ry=0H,Rs=H, Ry = OCH,
HiCO 1.7g-CHs 2 5 o SRi=Ra=H Ry =OH, R, = OCH;
3 . 6Ry=Ry=Ry=H, R, = OCH,
RO“4™ 6 "CH; Ry”6 r?ﬂm TRy =Ry =H, Ry = CHy, Ry = OH
Re 8 Ry = OH, Rz = Rq = H, Ry = OCH3
1 R =ribose
2 R=H
NH;
0 {’ f\ f
H N-’{J &l |N"J
| = NH; 0 :
: S o
N w -
| bH M
HaC-S oH OH
9 10 11

12 13 14
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3. HPLC 7]%-2 Agilent TechnologiesAt®] quaternary pump (G1311C), auto
sampler (G1329B), column oven (G1316A), photodiode array (PDA) detector
(G1315D)E FA = o]zl 1260 infinity HPLC systemS AF&3F Column< Agilent
TechnologiesAt2] 27 4.6 mm, Z¢] 150 mm<! Eclipse XDB-C18& A}-&3}H S
o, 25+ 30 CT= AAY &4 =& 7% 08 mb/min=E, A3 5 &3 5%
acetonitrile®2, 1 % 2 #3F 5% acetonitrileol 4] 15% acetonitrileZ, 71 % 8 &t
15% acetonitrileol| 4] 35% acetonitrile®Z, 1 ¥ 10 &3+ 35% acetonitrileoll 4] 50%
acetonitrile2 7]-&7] &8JA1Z. UV A& 4L 254 nm=2 A A3

Table 1. HPLCE o] &3} 3aF E42 9

et

z7A

1260 infinity HPLC system
HPLC 7% (quaternary pump, auto sampler, column oven,
photodiode array (PDA) detector)
Columm Eclipse XDB-C18 (4.6 x 150 mm)
<% (30 C)
5% acetonitrile (0-5 &)
5% acetonitrile - 15% acetonitrile (5-7 &)
Method . .y
15% acetonitrile - 35% acetonitrile (7-15 &)
35% acetonitrile - 50% acetonitrile (15-25 &)
Flow rate (mL/min) 0.8
UV (nm) 254

FEES FHstd HPLC #AUH S

S AA37] 98k chromatogram’ge] 7+2+e] peakE<S spiking 7]
<% UV 4% &3t A& Z=3dd3sh O 243, 115 &9 YEv+ peaks
3}gE 10 (57 -deoxy-5’ -methylthioadenosine), 12.3 ol UEl}+= peak:= 33t
= 3 (5-methoxy-phthalide 7-O- « -D-riboside, sparalide A), 16.1 ¥ YElh}=
peak+= 33HE 1 (2-hydroxy-3-methoxy-6-methyl benzoic acid methyl ester 4-O-
« -D-riboside, sparoside A), 20.9 &eof uUEele peaks F3E 2 (methyl
2,4-dihydroxy-3-methoxy-6-methylbenzoate)2 &<Rlg. FAHE o2 FHFHE= 14.1
o] Yel+= peaks 33EE 63 7 (5-hydroxy-7-methoxyphthalide, 5-methoxy-
7-hydroxyphthalide)o] &xj&o] J&= Ao = SIEHoU, e &4 =2d&
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ALl s Bstal A got Ax AEAA AT weba EFolH
Aol A EEEox 471x] AE 2-hydroxy-3-methoxy-6-methyl benzoic acid
methyl ester 4-O- o -D-riboside, sparoside A (1), methyl 2,4-dihydroxy-3-
methoxy-6-methylbenzoate (2), 5-methoxy-phthalide 7-O- « -D-riboside, sparalide
A (3), 5/ -deoxy-5’ -methylthioadenosine (10) & A& A& oz HA3}

‘o 6+7
- ,
‘ ‘ ‘ I“l
’V"Vl‘u | lﬂo 3 || 1 \‘I
e R o o u\‘_)'\gg-n\\ o _,‘ ‘ld- A o I |
(FE A EFolHA FZFE9 chromatogram)
Compound 1 Compound 2
178 /\ Tna_:'
\ 5
1507 | 800=
125 500
100 400-
TE ™, mn
50 \ mu-:
25 ¥¥ an-f
o 0—:7777 -
.23‘3 240 200 280 300 320 340 300 W0 nm 20 ﬁZ‘W =0 ZEID 00 320 340 300 30 nm

Compound 3 Compound 10
250 /\\ =

200

el | 300-
100- 200—
0 100

a :. T

20 240 260 280 300 320 240 380 380 nm 220

. : r T -
40 60 ZBD 300 320 34-5 380 380 nm

(Ax AR 4AHH sEE9 UV spectrum)
- B4 g vl
-2 25y HPLCEA W& 73 (validatiomstr] 915kl A& A (selectivity), 24

A (linearity), H=3%A 2L A=A (LOD; limit of detection, LOQ; limit of
quantification), ¥ =W 2] o] WFEA (repeatability) 59 %o tiste] AAE

» A el A (Selectivity) : Z%o]BAlel 471A] A& A Ho] thE 79 o3t
HdE v 2 BEEEAE 03

A7 (Linearity) : EFoIM Al 47FA A& A&l st 31.25 ~ 1000
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pgmL We] 5= HeolA Z+ FEvith HFA
(calibration curve)S A3 BE AR tste] 7oA
ABA S )7 0.99 o144 HHAAHS JehEA 8413

A< LODZE, Azt #2H] (SN ratio)7} 10

LOQ=E 4

p ] = H A o) wk
st FEFo

d (Repeatability) :
Aol 47FA A &

WS
H

ZF3A (LOD; limit of detection, LOQ; limit of quantlflcatlon)
9 47}7‘] AxA o] ARvEIHYANA Ao e

1 (SIN

o1gel A

time)¥ A HZ o] W3t =5 Hrigh
-Chromatogram”oll Al &1e o xo] EFoIHA L 4714 A% Aol & ¥
A9k oW 4] glo]l EeEa =9 AR Aol dAHSHA FAEH
mt AgAdy REEAS Flsds. sg=E 100 (57 -deoxy-5’
-methylthioadenosine)®] WMF& Ak 11.5 &, $3E 3 (5-methoxy-phthalide
7-O- ¢ -D-riboside, ~ sparalide A)¢] wHF& At 120 &, 3IFgE 1

(2-hydroxy-3-methoxy-6-methyl benzoic acid methyl ester 4-

sparoside A)¢] WHFE AL 161,
methoxy-6-methylbenzoate)2] W& AJ7Fe 209 2o
ol A S 47}A A FE A&l thsto

3}gE 2 (methyl

2 ZHEAE
31.25 ~ 1000 wg/mL We] = HolA

O- a -D-riboside,
2,4-dihydroxy-3-

=3,

I A
=

O a-
HeEFAE At o, AFd FaAT7E 099 olde =z AdAdes FlstA .
83 FZFoImAe 471A A Ao Wd HEFA= 019 ~ 211 pg/mLu,
AFe A= 0.65 ~ 7.04 pg/mLuj= 242k A3}
Table 2. HPLC &4 %o g A% (validation)
LOD LOQ
Analytes Regression equation  r’ (ug/mL  (ug/mL
) )
. 0.998
sparoside A (1) y=7.0742x+223.6750 5 1.1361 3.7871
hyl 2,4-dih -3- =19.2 42. .
methyl 2,4-dihydroxy-3 y=19.2083x+842.900  0.997 04022 1.3405
methoxy-6-methylbenzoate (2) 0 2
=22.6554x+332.473  0.998
sparalide A (3) y 6X+ o 01949 06498
5 -d -5’ -methylthioad i 0.999
COXyT> " TMEUYITIOAdENOst s 7948x+68.5083 21115  7.0383

ne (10)
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@

rlr io; 2 r};:

W] BE o) ATPAAIEEY FF A

-

A= E Lactobacillus acidophilusz & & A F= FE2ES 8
B AR ¥HE A3 2EF 5o FEE }71 #1sl validation &
21l HPLC #AHeo= FdstA 4% 1 23, 123 &9 YeEhv+ peaks
s}etE 3 (5-methoxy-phthalide 7-O- « -D-riboside, sparalide A), 16.1 ¥ YEHY}
peak= 3}3+E 1 (2-hydroxy-3-methoxy-6-methyl benzoic acid methyl ester
4-0- o -D-riboside, sparoside A), 20.9 Fo YEel= peake 3EE 2 (methyl
2,4-dihydroxy-3-methoxy-6-methylbenzoate), 14.1 £ UEl+= peaks FEE 6
3} 7 (5-hydroxy-7-methoxyphthalide, 5-methoxy-7-hydroxyphthalide)o] &= o]
A= A7MA & A LA FAg. wrde), 115 o YElyE= peaks 3
S+ 10 (57 -deoxy-5’ -methylthioadenosine)e A &% A &<

ru[o N
o
B e
X o

fru

e H
ol

U,?{_',

R e e e e
€A) | o

(B) wf: SAOT S TR S BT S 17

g

g
1
W

WA Y BE Fo 4R xEady B4 23E vgoR, LaHd BE Fo

4% dg BAe A4 98 HPLC BAMO Aesi Zdolmael 47

AE QR W3 WA TH T, v AT APl W2 AHE JYstol

FFe TF B4 ASE 38 wEstel B4 AR FF B A3 BE A
-

E45oluAle 471A A:E AEQ 2-hydroxy-3-methoxy-6-methyl benzoic acid
methyl ester 4-O-« -D-riboside, sparoside A (1) 0.1928+0.0118 mg/g, methyl
2,4-dihydroxy-3-methoxy-6-methylbenzoate (2) 4.4137+ 0.0240 mg/g, 5-
methoxy-phthalide 7-O- « -D-riboside, sparalide A (3)2 0.5237+0.0005 mg/g, 5’
-deoxy-5’ -methylthioadenosine (10)2> 2.7303+0.0206 mg/ge. 2 el @HE 3
Z4HoluAe 471 A®E A ¥ 2-hydroxy-3-methoxy-6-methyl benzoic acid
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methyl ester 4-O-« -D-riboside, sparoside A (1) 1.5416+0.0097 mg/g, methyl

2,4-dihydroxy-3-methoxy-6-methylbenzoate (2)= 9.1334+0.0949 mg/g,

5-methoxy-phthalide 7-O- « -D-riboside, sparalide A (3)2 1.3563+0.0134 mg/g

Bl ¥t 23 JEoE HdAgH g3gE 10 (57 -deoxy-5’ -methylthioadenosine)

e & FEEAdAAE ASHA Ee 3= 10 AYsta 38= 1, 2, 32
&

A3t FF vASEE 0, WE Fo 25 W) F1EL AL

o

3

Table 3. && A (AF L& FB EFoIHAL A

b

of thgk
Contents  (mg/g)

ok

FeF vl

S

Compounds Before After
fermentation fermentation
sparoside A (1) 0.1928+0.0118 1.5416 +0.0097

methyl2,4-dihydroxy-3-methoxy-6-met

4.4137+0.0240 9.1334+0.0949
hylbenzoate (2)
sparalide A (3) 0.5237+0.0005 1.3563+0.0134
5’ -deoxy-5’ -methylthioadenosine
(10) 2.7303+0.0206 Not detected

A1
ax}

o

© HlEl =F3e] o

c HEEF 5 24
A-glucan #4312 Mushroom and Yeast beta-glucan kit(Megazyme, K-YBGL)E A}
&3t g-glucan &4l w2t A=

c AR ZA
-AM FAFUEFEY (sodium hydroxide solution) 4F3lVEF 80 g& EHTE
335t 500 mL=2 &3t
-200mM XAk (Acetate buffer, pH 5.0) 24+ 11.6 mLZ 900 mL =79
et &AM FABIGEFEY O Z pHE 5.00.% ghso] 1 L2 483
-1.2M z4F59 (Acetate buffer, pH 3.8) Z4F 69.6 mLE 800 mL ZH{ol &3
3 T AM FAZIGEFRA O pHE 382 wyo] 1 LE A &3
-2M 4k3l-E 89 (potassium hydroxide solution) <=4tetZHE 112 ¢S FHTE
g3ty 1 L= gg3t
-10M 4Fsld-F &< (potassium hydroxide solution) 4=4+slZ& 561 g& SHTF=E
g5t 1 L= F&3
-12M &4}t (Sulphuric acid, 70% w/w) &4F 640 mLE S/ <300 mLeoll 24 2~HAl

dolxx, FR4 1 L2 543,

o
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“¥Z#EAS D-glucose (CeHpOs, B4+ 180.16, CAS No. :50-99-7)°]1,

12
Megazymeoll A A F3l= D-glucose standard solution(5mL, 1.00 mg/mL)S ZFE&E
AE2 AR

22E Az BhoMAY 22 T0%FAL ol 83 EMA AT 3
o ol B, desastel Agae.
Al & 31].7(4

-Al& 90 mg°ﬂ 12M sulphuric acid 2 mLE& %EL dolg 7} %7] A $T 2 743
=254 10 mLE #Hrvbsta
Fﬂi 100C water bathel]
7). o] HFS MG AFL2of A

2
ok
3
Do
o
o
S
=
92}
o
=
=
=
o
(@]
[
@
2o
@
o
[
o
@
=

)
T
ol
e
(T

>~
>

o

3t 100 mLE A &3k,

-5 0.1 mLO /\Hiﬁ— 5 mL /\l 401] v‘-lZl % p-Glucan E4EFY (exo-1,3-
£ -Glucanase (100 U/mL) + @g-Glucosidase (20 U/mL), Megazyme)S Z+ A3 3o
0.1 mLZ 7}3lal 40C water bathollA 60%3F WkgA1Zl. o] wkg-<lo] GOPOD
(glucose oxidase/peroxidase, Megazyme) A|¢F 3 mLE Yl 40C oA 20E3F HH§
AN & 94 510 nmollA FFES =43t total glucan ko] AlAke] A3}

A=

l

Al5 100 mgell 2M KOH 2 mLE €11 ice/water batholA] stirrerg o]-8-3}]
ot ZskA wyrdith o] Wk 1.2M sodium acetate buffer (pH 3.8) 8
7Vete] AetA wwuke & A3 45 (Amylo glucosidase (1,630
U/mL) + invertase (500 U/mL), Megazyme) 0.2 mLE 7}3}a] 40C water bathol 4]
3083 HeAIZ & A EE(A,500%g, 103t e dE A5 A 0.1 mL&
Mz 5 mL Algde &2 F 0.2M sodium acetate buffer (pH 5) 0.1M3}
GOPOD(glucose oxidase/peroxidase, Megazyme) A]¢F 3 mLE ¥ il 40C oAl 20&
b 9ESAIZ & 9 510 nmell A FBEE SASEY o -glucan 3] A4kl A
St =

-Z%< 0.1 mL3} 200 mM sodium acetate buffer (pH 5) 0.1 mLE& &3l thx
dog wE, GOPOD (glucose oxidase/peroxidase, Megazyme) Al¢f 3 mLE 4
3 40C oA 2083 WESAIZ & 3 510 nmollAl FFE=E S48t Algtel Ab
£3F9 5. D-glucose standard solution 0.1 mL<2} 200 mM sodium acetate buffer
(pH 5 0.1 mLe &33sted D-glucose standardZ wHE3L, GOPOD(glucose
oxidase/peroxidase, Megazyme) Al¢F 3 mLE ¥ il 40CAA 2083 ¥HSAIZ 3
37 510 nmol A FFEE St ALkl AFESEA =
G -Glucan =2 total glucan oA o -glucan S wjF Fo 2 ALHSA

[e)

™ .

S
mlm fT et

o

£ -glucan, %(w/w)
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= (AE X F x 50/0.05 x 1/1000 x 100/W X 162/180)total—glucan
- (AE X F x 103 x 1/1000 x 100/W x 162/180), -giucan

AE: AR §3= - FAEODlank)e 3%
F: &3 =5 D-glucose?] uge & 4+3l7] 98 A<

W: Al 22 FAl(mg)
162/180:2) 38 glucoseZAZF O ZHE]  f-glucan®Ae} o] A H
glucose A Fo 7 HEslr] Ad A

* #-Glucan &% &4 A7
-d=o) wEE Rt &

Table 6. ZFolHA &S g-glucan=F (unit : %)

Sample No. Total glucan alpha-glucan beta-glucan
SEP-01 4.51 0.95 3.56 = 0.85
SEP-02 5.51 0.86 4.65 £ 0.92
SEP-03 5.06 0.74 4.32 £ 1.01
Average 5.03 0.85 4.18 £+ 0.93

2+ batch®E 2 A 2s+9-S.

rlr
o
i
it
é’
PN
i
4o
%
o?:

*sample number

-FE== WEET7 g

Table 6. Z&olHA Y& #-glucandF (unit : %)
Sample No. Add Total alpha-glucan  beta-glucan

glucan

SEP-E-09 2018.06.28 25.16 5.71 19.45
SEP-E-09 2018.07.02 23.88 7.05 19.83
SEP-E-09 2018.07.03 23.90 4.80 18.70
SEP-E-10 2018.06.28 23.66 5.96 17.98
SEP-E-10 2018.07.02 27.99 6.88 21.11
SEP-E-10 2018.07.03 22.91 5.38 17.53
SEP-E-11 2018.06.28 23.80 5.85 17.95
SEP-E-11 2018.07.02 26.82 6.61 20.21
SEP-E-11 2018.07.03 21.03 4.85 16.18
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SEP-E-12 2018.06.28 23.36 5.76 17.60

SEP-E-12 2018.07.02 26.44 6.82 19.62
SEP-E-12 2018.07.03 23.87 4.90 18.97
SEP-E-13 2018.07.05 24.23 5.05 19.18
SEP-E-13 2018.07.06./13] 23.19 5.43 17.76
SEP-E-13 2018.07.06./23] 22.88 5.06 17.82
SEP-E-13 2018.07.06../33%] 23.66 4.78 18.88
SEP-E-14 2018.07.04 19.64 4.57 15.07
SEP-E-14 2018.07.05 21.97 4.81 17.16
SEP-E-14 2018.07.06./13] 23.93 5.39 18.54
SEP-E-14 2018.07.06./23] 21.00 5.06 15.94
SEP-E-14 2018.07.06./33] 19.10 4.07 14.40
SEP-E-15 2018.07.05 21.15 4.99 16.16
SEP-E-15 2018.07.06./13] 21.46 5.18 16.28
SEP-E-15 2018.07.06./23] 22.46 5.15 17.31
SEP-E-15 2018.07.06./33] 20.93 5.01 15.92
SEP-E-16 2018.07.04 18.97 4.88 14.09
SEP-E-16 2018.07.05 20.81 4.69 16.12
SEP-E-16 2018.07.06./13] 23.52 5.33 18.19
SEP-E-16 2018.07.06./23] 19.96 5.01 14.95
SEP-E-16 2018.07.06./33] 20.15 4.75 15.40
Average 23.11 5.40 17.64+t1.41

*sample numbers (F)73Alvlo] L ZHE] A5 A FRHE batchE 2 A EdF AY.

© A=EESFY AA

s 2ol ARABAL 9 oM AAR vhel o] FFE g Y 44 mgoE
T gl WS A Wk oUel, Aant FelA BulEE BAE ofo], AE

o] 4ard wuith FA B SO AL AGHI L PP BRFHAL
oo, MATAAS} BT o] Yt s-glucang EHo|MAFEEe] AEAR

o2 AAste] BAES YL,
s EpolMAFEEY AVHEOZ AW g-gucane] FF WaE 2o Az
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Kl
S-glucane] 71&& 17.64%2] 80~120%% A A&
&

D gEolMAe] FEEY L F2E G4

CBAE RIS A
—2RAge) AAF) Sl BBAE @ DA PAL AojsAT WY
o WEAE EaolAel 1 /5e zAeE AL AP A% 9 A=ol
4o HE Ao dEA UL,

~#A el ESE HBAE BHSHRA dehbse 2RA LA 23
3 244 ATAZIL 34 DACIN HBATE BB,

BAYS) AS TEE BAAE slel B Sy ALHAE Sl Fasy
ToAAEEA @354 B ueld SBAE B8 2 BHHE IS S0l

A

[TH=A)

b
A

=

A

—
fRAFS DAP12

Disleoclast

precusor " 6
.. --------'—“.~-
-
‘ ,-*" RAMNKL Unknown S e
- -

ligend ~

Ig-like
TQE-EFIII:]F —————

FoRy

Co-slimulatony
| signals

Hamatopoiatic

iy

stem cell

~

<

v

Calcineurin

NFATc|

»
AT

Activated

osteoclast

-Tartrate-resistant acid phosphatase (TRAP T+ acid phosphatase)= 7}E3 &
22 IFFZAHE Yol 5719 isoenzyme FE|Z =5, TRAP= osteoclastel] <]
gk Al &<~(bone resorption)7t F7F T A FUIEtE e B AFTFY A
x=2 &84,
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[Tartrate-resistant acid phosphatase]

SHEAEE W R SAG AES) FI WME Fres T TR
71998, SFFAE actino] dtue] £ ringez %3
actin ring A M=E7} WE F58 E
-in vifro A ZE3 QA BHE HA 8 thao Wy

* MEZ : RAW264.7 (}-5-22 ti 2] A 3)

* B3f5=<21A : RANKL (Receptor activator of nuclear factor kappa-B ligand)
AR BEoIHATEAREE (SCW)

ESoHAMEEFEE (SCM)
* =2 TRAP(tartrate resistant acid phosphatase) activity
Actin ring & DAPI
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A

154

15 nm)

J04

M
L]

(OD 4

TRAP activity (%)

= * 1= W LM L
Mgl #0uges IoCeegvl  ADDgiml

[Trap activity &4 A3}

RAMKL (*)

BANML [*) LM SOyag SCM 100ugmi BOM FOOgmI BCM 400gimd

[Acting ring formation =4 Z3}]

-SCMo] 3}ZA|E B3}o] FA A2 TRAPY &4FAE 7FeA At A

=
2o FAAR] Actiring formations JAstE A2 g13

HIAE 7e A a4
-Fluorescein-calcium phosphate (cf. fluoresceinamine-chondroitin sulfate (FACS)<}
calcium phosphate®] binding ©]-&) & Z® ¥ plate (patent pending)ol| vjdFH Al
32 9] osteoclastic resorption activityoll <] 3H HH FHoz FEd EH IF A=
£ FAsto Calcume] AT BEE AT & A+
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Measure the fluorescence intensity
of the medium

! !

Osteoclast

[Bone resorption ¥#]

RPN FEAE FHYSL AES FYse VT eE o|AE& in vitro
Aoz P+
* /H];f_ RAW264.7 (1}--2~ T2 A1 )

%212} : RANKL (Receptor activator of nuclear factor kappa-B ligand)
*OEAI R EEIH AT EAEE (SCW)

ZFoIHAMGEF=E (SCM)
* =24 : Bone resorption

RANKL i-}

-
8
°a

Resorbed area (%)
B EEEE

[Bone resorption=% A 3}]
-SCMo| = AE 7152 EAAR] Bone resorptionS 7Z3kAl HAsl= Aoz &
13t
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© ZHolWA fdl FEE AR 934 A4 =W T 94

W
-

Apoptosis
Inflammation

De-differentiatiuh '

-in vitro 4% 2 A (Pro-inflammatory mediators) &35 ZHAs}l7] 98 ohg-o W
He AHE-3

* MEZ : RAW264.7 (F}-9-22 T2 A )

* F+%21#F . LPS (lipopolysacharide)

AlE : SCW, SCM

A NO % ELISA assay

X

=
S
¢}

* A

I 2 oA
-|~

*

25-

_— Eu-

=

5 15

£ o

s
|
0

SOV (paml) = = 00 200 -
SCM{pgmi) = = - . 100 200

— 157 —



(8] THF-a T8 &0 (B] IL- 1p & =i}

108 il
-3 £y
y = ™
E - ii =.I .":.:I. II
oo I n . [
LPS ¢ LPrs - # ¥ & & &
ACW jEgrell - - . ) BOW gl - - M 20
SCMuginl - » . . 100 280 BCR | . - . I
(C) IL- & HE =a| (O IL- 12 HH B3}
1000 10481
B H
2 4 - T
o [
LPS - + & ¥ + ® LFE # ¥ * - +
ACKW gl - - B TE . . BCW [gimd] - T
ICMpEn - : ™ T 100 280 BCM [pgiml] - . - - 1 A

=

[NO prduction & #o]E7}3 =A]

e L FEEo] FgE 8o ulolenARA FAHI NOAAF AZEA
cytokine A oA &332 Jelye AL #2152

MAPK activation

-MAPKE A= ARz 23lo] %A Alo]|EFIl# stressol]l thdh A=z w9t
Ao Fa3% 988 3, MAPK AEHGAHZ = Fstx oz HEFHSE
9] FHOCERH MEHEAS B3l HoE FHE MYt 83 9T
Noem, HAi VA Y AZHAGH R EAE

-ERK7} AF=0Ake of3) 3R 9)stAl &3l = WA, p383 INKE stress HE-S-
AR Fie TASH A AIEZ] 2 A o8 fFEH AEZXE
gl 2ol ofd AstE ™, INK 25 dgd 2+ LPSeF TNF-aet 22 WY 3=
ol ¥hgstes M EZolA 4315, MEe] JEejF FrhdAto]l EFLQL HAAL &
.

EZFHAFZER BYES o] &3k, A58 71 #Ask= MAPKS Q14Hs}
53 #A4d 7AATFE FH3
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EnMaL el

Sl E Tl L
D AU 460 Fub 40U

T
[ g Nt N ) 0 W

|'i-E|l:I:|I'III HH“H‘HH

HAMAL |20 ng'mi]

SCM SC
0 0 20D 400 200 400

JHE | e o

k-acr H-----

BLANEL 2 gl

EOw SCW
I ¢ N d 200 D

= PP

E-nchin A o —
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E19001 The San Diogo Eletsah Jourmal Apoptosis, etc.

[MAPK ¢14+3} a3 AA Ax}]

23R Aol kg WHHA L. F/HH O 2ol
g9,
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Inducible nitric oxide synthase)e} &4 4FA % (Reactive oxygen species) ¥ A=
3l & A(Matrix metallopeptidase-9, 13)5 2.2 13 d=9 A= Fa3 7|4
4. WA dF3A AR AT AdEiEH: B A B 5LE
AL AAFY 83 A5 HHA.

-in vitro 0‘,;,%*3 21 ZH(Pro-inflammatory mediators) &3 A& 7] s 29

Z 0 SW1353 (17F &l d=A3E)
ZF /=% : IL-14 (nterleukin-1 beta)
X .

(A) (B) Q s
IL-1p d0ngimL . + + + + + 4
CE pgimt 10 20 50 100
3
INOS - G A S e

Hitrite(mn

PGE,ing/mL)

cox-2 ! ~1h .

acin | uy GED GHED G D G

SCE (ug/mL) [ o 10 20 50 100 SCE (gsmly -] o 10 20 50 100

IL-15(40ng/mL) IL-15 (40ng/ml)

a2
olN
o

FS - oo/

54 A

|et&F=50] L-182 58 U ol A=AE SW1353A4 ¢
g A+ (Prostaglandin  E,, Nitric oxide, Cyclooxygenase-2, Inducible nitric
oxide synthase)®] A4 <Al &35 Yepg= S &<

S\

|

B
ofy
o
w2

=
=
[}

S

(A) )]

IL-1B 40ng/mL - + + + + o+ 300 9
SCE pg/mL - - 10 20 50 100 il
MMP-9 L& L I 2 200 - x
Bractin | s e s e . a— ;@ .
E‘ 100
E
n -
SCE (ug/mL) 0 0 10 20 50 100
IL-18 (40ng/mL)
(A8 84 =4 A
~EFoIHA dEEFEE0] IL-1pE FEF At fFall A=A=E SWI13539A4
Z Bafo] £23 9L = AZ B3| &4 MMPs (Matrix metalloproteinases)
o LR AAZ A EHE YEHE S FAd
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* NF- x B(nuclear factor-kappa B) activation
-NF-kB& €5whs 24, d9A44 Z4(@mmune modulation), A3 31 AHapoptosis),
A2, gadxze] Hshepithelial differentiation) So #HAsts TDHAF
(protein family) 2.2 @=4 Aol EFLQI, ARFIC, ~2E#H 2 B AAE o3|
A=EHH, A=5S B& NF-kBe @49 #9& FEste dH9 FixE9 &
S Fdste] = HEGY A APo = oo A H.

J=< ol&std, 454 71 #Hst= NF-xB

(~) B
+ + + + +
IL-18 40ng/mL - + + + + + IL-1f 40ng/mL
I3s-:E |.lggme - - 10 20 50 100 SCE pg/mlL - - 10 20 50 100
p-1kB-a | L |
p65 — -
B-acti — IkB-at | —— i G N ,......l
-actin

B-actin |‘ i _--l

[NF-«B 214k}t &3 A4 Ax]
-ZFOIHA EEFEEC] IL-12 FEEH AL FHl ASAHE SW135300 A
NF-xB p65& AlIstH, kB-¢ o] 14stE &
* MAPKs activation
- =ukSo| A ERK(extracellular signal regulated kinase), p38 MAP kinases,
JNK(c-Jun N-terminal kinase)& 33Fgt MAPK(mitogenactivated protein kinase)<]
GAsteE AR e Aol B 2o Fa3 4TS o, IL-14 o
S ¥ MMPs, iNOS ¥ COX-2 A2 MAPKS} &Adsto] 7113k mela MAPKS]
S AAstE Aol dFA A8 AmolA we a3 4= §

-EEHA dEeFEES ol&st, A5 7|A B s= MAPKS <14t}
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IL-1B 40ng/mL
SCE pg/milL

P-AKT
AKT

p-ERK

ERK|—_-—--

- + + + + +

0 o 10 20 S0 100

e S Sm————

p-JNK .
INK [ G D T T —
p-p38 - T T . e
P32 | M A A A -
B-aclin | s c— — a— — S—
[MAPKs <143l a3 A2 A}
-ZFolHA JESFEEL IL-1p2 58 A FH ASAE SWI13530) A
INK 9 p38e] QiralE EA o2 oAIF

*  HO-1(Heme oxygenase-1)3} Nrf2(Nuclear factor erythroid-derived 2-related
factor 2) &3 2 A 24F (Reactive oxygen species)e] A =2
-dZukgo A  HO-1(Heme oxygenase-1)& dakslels, d 2 biliverdin?}

bilirubine] A& FE=3+H, Nrf2(Nuclear factor erythroid-derived 2-related

factor 2)ol 2J3] Z& =+ heme catabolisme| &= A3 E42 43} ~EH X~

of o3 AFH HATolA wf T8I L st B AATH IFdFAE A

=7kl AT WAL AAT.

-ZFoHA AEEFESES o] &3t HO-13 Nrf2 &dHS A3y, &4 4ka
Z A HA = FFS dTF
) (SCE pgimi) ®) (SCE pgimi)
Control 10 20 50 100 Control CoPP 10 20 50 100
e, — HO-1 | — —"l
pactn | gy D D G T p-actin | ______ |

Nuc.
Nrf2

'-ﬂ"""“Bl - S G —l
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[HO-13 Nrf2 & =4]
-EHEOIHA dEeFEES AN FU ASAE SWI3LK3NA Nrf2e] & Hol&

5 oEzHOo R Z7MA7)a, HO-19 &d =3 Z71A7.

IL-1B (40ng/mL)

contral IL-1g SnPp SCE 10 pg/ml SCE 20 pg/mil SCE 50 pg/ml SCE100 pg/ml  SCE20 pg/ml + SnPP  SCE 100 pg/ml + SnPP

500

400

300

200

100

DCF Fluore scence Intensity
(% of Contral)

0

1B 40ng/mlL
SnPP 50uM
SCE pg/ml

=

[3::__'_]-/R-] /\]-/\E_ Ag/ﬂ ZA]

~EHoA ABEFERL 142

Al /\]./\Z_A gx—lg =T 9/]}_75'
]

S8 Az fre A=AE SW1353e A &
o7 AA|A7]aL, HO-1 AA] SnPP (tin
UA F7hES HAF wekd BaelWAl of

o
protoporphyrin IX)o] ¢af A4
_]
o

HeFEEEe B 42T A4

M E£FoIHA ANFEFEE9] n vivoll A 23HEYE A& &4

-gA 4FAF(Reactive oxygen species)¥t 22 AFStAE# 29 AL BH-AA
ASHESY wAMAIZA fold d-o] dow, ol A 4AFS d4ts &
ATz 4# R SOD(superoxide dismutase), CAT(catalase)s ol 2ls] AAF L

NOX4(NADPH oxidase 4) = P47°" o} 7o wiml o) o3 A H.

>

(84 as 2 I4he G4 a4 5§39 744 9]
-in vivoll Al EFOIHA  dEEFEEY HAFA w7l A(Pro-inflammatory
mediators) 23 aHE A5 & B9 WHEE AHEE

* A3 55 : Sprague-Dawley #=

*Z AAG 5204 : MIA (Monosodium Iodoacetate)
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* A E . SCE
(A) (B)
8000 8500
% 000 E 8400 ‘[
£ g0 g
2 2 8300
2 5000 - £
_E I a f’ 8200 L]
£ a0 e 'T' E - e T
gE - T Cg‘ 8100 -[ [
g 5
2 2000 = 8000
1000 7900
0 T 7800 T T T
Nor Con Indo S50 5100 S200 Nor Con Indo S50 S100 5200
[&44F2~(Reactive oxygen species) @ Peroxynitrite 4]
-ZFolHA ErEFEES MIA (Monosodium lodoacetate) 2 =#dHo] =3

2Fo WAL AP oW, peroxynitrited] HAE =

(A) ®)
Catalase A — & d SOD Q—& S ~‘
3 -
1.5 4 15 -
: | ;
210 2 10
3
B o
H05 %05
5
0.0 - T 0.0 4
Nor Con Indo §50 5100 5200 Nor Con Indo S50 $100 §200
(A)

Nox4 (fold of Nor)

0.0 +

Indo

S50

5100
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(343} 2 Al ~Ef s 4 ghAdz =4]

Azx2 MaEzdo|x dilksl FaAwuE SOD(superoxide dismutase),
CAT(catalase)2] AAS ZF7IAZLoH, 2gxEfgx &4 gauNz
NOX4(NADPH oxidase 4) 2 P47""%o] A< A3

-#AE oA 954 AAKCyclooxygenase-2, Inducible nitric oxide synthase, IL-6,
TNF-)Z Q1% d=9 9= T8 7|11, A, @54 A9 T3S 9
1

R

T 3
] " F "
: AT 3 e m—
= g
2 i
Sl 1 Tad

! | i =

N i Wt L5 R L] b Cm Ik % S0 3200

B e e SRR [ S

- 13 (E N .
Y T [
7. ; ¥ - . J :
; B as H L L ¥
3 B 2, e 3
] ;L] I gL
i"v i z
] = £
= L) [k
o

' 3 _— e - oo L |

N Cm [ 5 e Xy [ L L] s 5N Ny Com =t B LT

w5

(54 WAAA L Ao E7[QI =4 A
-ZEolHA dEeF=E2S MIA (Monosodium lodoacetate) 2 ZF#AHHo] f5=
Ao HHxZ MEHoA 354 wiZNAA}F cyclooxygenase-2, inducible nitric

oxide synthase9} Alo]E7}ele] WAL A&

127

g Ba) E4 W g B x4 B 23

o MMPs(Matrix metalloproteinases)e] =) wade o
WS FE3H, 1 F MMP-29F MMP-98 Ao A proteoglycang A4 A

o i
N
i
lo
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71 AFEES AT oy wHd R Axe #AHES -3
TIMPs(Tissue inhibitors of metalloproteinases)= MMPsol| Z3+2t8-& 3lo] &)
Aoy gk

o T © - W B W e -
. W o .| - B e o

15

20 4
. -
h; -

15 15 ~ |
z % 10
F " z e
= Ly w s

10 T 10 2
2 F g
~ = g
£ £ 0s
s E E
Z2os E os

00 . \ 00 - . , 00

5200 Nor Con lnde $50 S0 S200 Nor Coa Indos 850 S0 8300

[MMPs 2 TIMPs =4 A3}]

-Zgol Al JdEE&FEES MIA (Monosodium lodoacetate) 2 FHHFo] F x4
Aol AHzH MEAA dd B g4 IdS Ao, oz
Bl xRk s A= TIMPse] Hd-S S7HA%.

- T2 ) Z9exA 3 proteoglycane] A4 AL =4

H&E
@
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Masson's trichrome
(A) (8 Q)

D) (E)

[FE234 g @922 3 proteoglycane] 24 AE =4 A}

oA oeteF==E2S MIA (Monosodium lodoacetate)® EZ#HHo] F==
o Bz AZxA Y &4 ARHoR A s on, proteoglycan]
/é
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Q) SFNE A3

O =R
- SCIe] F- -
G A _ - . AA | 5
No ¥ 2 S |7 (SCé/DlS o9 | ms
Secondary metabolites
womm produced by endophytic
-1 O ..
fungus, Arthrinium g5 2016
haeospermum Al A} B Tl X
1 D D N3] | 47 e 1SCI 10.30
St |3 A
w79 (gh=aekets)
New Aromatic Compounds
from the Fruiting Body of
Sparassis crispa (Wulf.) and
=%m  |Their Inhibitory Activities on
Proprotein Convertase 92017
2 Subtilisin/Kexin Type 9 mRNA |A43] | 65 |v]=| SCI 08.02
Expression '
524 Journal of . Agricultural and
Food Chemistry
) 713 |American Chemical Society
Bioactive secondary
metabolites produced by an
[ endophytic fungus
e Gaeumannomyces sp. JS0464
3 from a maritime halpphyte A48 |70 |am] sl 2017.
Phragmites communis. 06.
g2 |Journal of Antibiotics
1) 71 ¥ |Nature
Inhibitory effects of the roots
oo of Cudrania tricuspidata
sl Bureau on osteoclast
differentiation 51
4 g4 |18 wsar |24
N Korean Journal of = 06.
St
Pharmacognosy
1}-3 7] 7 The Korean society of
pharmacognosy
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e 24 | L P g 5=
No B 273 S = (SCCI/I;ﬂlS o | me
Simultaneous determination of
the bioactive compounds
from Sparassis crispa (Wulf.)
by HPLC-DAD and their
= .
inhibitory effects on LPS
5 -stimulated ~cytokine produc| ) x}+3] | 41 e SCI 2018.
L . Q= 08.
-tion in bone marrowderived
dendritic cell
N Archives of Pharmacal
f1 =Ny d == ]
el Research
1y-3) 7] 7 The Korean society of
pharmaceutics
Neuroprotective Compound
+=w% |from an Endophytic Fungus,
11 ich . JS-0 }
6 Colletotrichum sp. JS-0367 Aar8) | 81 |m=| sal 28;8.
st&2 ™ |Journal of Natural Products ‘
13 7137 |American Chemical Society
Inhibitory effect of
o Cudratricusxanthone A on
m e osteoclast differentiation and
7 function. A2 43 [ 5| SCI Zgi&
st 2w |Phytomedicine.
e 7] |Stuttgart
Inhibitory Effect of Sparassis
ez crispa (Wulf.) Extract on
Monosodium Iodoacetate _
8 Induced Osteoarthritis 44149 o2 H|SCI 2018,
= 7= 09.
st |AeretEl A
L b B i e e e
Sparassis crispa (Wulf.)
Extract Inhibits IL-1/
=% [Stimulated Inflammatory
Mediators ~ Production  on| o gt 2018.
) SW1353 Human Chondrocytes A 49 ol =+ HISCl 12.
st&A%  |AeketEl A
s 71 | gAY oF 53
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sl 3 k% 2} e s
s . 273 20164 T} A o] _
A478) gk oFe} 3 a2 | 119 24 e | M@V
18th International Symposium on | ;. -
) N3] 2017 - _
2017 Fal.l International X214 20174 o Aol .
Convention of The _ o gkl =
. : AL 10€ 20 sd
Pharmaceutical Society of Korea
e A 2007 Rkl |
483 471%3 9 st=i 3] rlgeie) 114 23¢9 |(AZ9 .
o - L - 3] 20184 Slof &} _
sh A k3l 3] A7) & o - il
24%§%;§£¢4ﬂ 71FA |y | 1w 229 e cc | TENT
2018 t} & oFs}s) A | 20183 AFFA | Lo
FA=A Stz 3] ZARS 10€ 179 (AW AE .
A103) 7Y Worsts 9 Xq, ;
A Sih o 324 2018\ |o]&bed 2} _
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